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ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: Ɍɟɯɧɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ «ɉɨɞɫɬɚɧɰɢɹ 220/6 ɤȼ 
«ɂɪɛɢɧɫɤɚɹ»». 
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1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɞɫɬɚɧɰɢɢ, ɚɧɚɥɢɡ ɞɟɣɫɬɜɭɸɳɟɣ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ, 
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Ɂɚɤɥɸɱɟɧɢɟ. 
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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɇɨɞɟɪɧɢɡɚɰɢɹ ɊɁȺ ɢ 

ɱɚɫɬɢɱɧɚɹ ɡɚɦɟɧɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 220 ɤȼ ɉɋ «ɂɪɛɢɧɫɤɚɹ» 220 ɤȼ» 

ɫɨɞɟɪɠɢɬ 64 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 13 ɪɢɫɭɧɤɨɜ, 10 ɬɚɛɥɢɰ, 25 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 4 ɥɢɫɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɆɈȾȿɊɇɂɁȺɐɂə, ɉɈȾɋɌȺɇɐɂə, ɗɅȿɄɌɊɈɈȻɈɊɍȾɈȼȺɇɂȿ, 

ɊȿɅȿɃɇȺə ɁȺɓɂɌȺ, ȺȼɌɈɆȺɌɂɄȺ, ɇȺȾȿɀɇɈɋɌɖ, ɉɈɄȺɁȺɌȿɅɂ, 

ɗɅȿɄɌɊɈɋɇȺȻɀȿɇɂȿ, ɊȿɀɂɆ ɊȺȻɈɌɕ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɉɋ 220/6 ɤȼ «ɂɪ-

ɛɢɧɫɤɚɹ». 

ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɜɨɩɪɨɫɵ ɦɨɞɟɪɧɢɡɚɰɢɢ ɪɟɥɟɣɧɨɣ ɡɚ-

ɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ (ɊɁȺ) ɢ ɱɚɫɬɢɱɧɨɣ ɡɚɦɟɧɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ  

220 ɤȼ. 

ɐɟɥɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɦɨɞɟɪɧɢɡɚɰɢɢ ɊɁȺ ɩɨɞ-

ɫɬɚɧɰɢɢ ɫ ɭɱɟɬɨɦ ɫɨɜɪɟɦɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɧɚɞɟɠɧɨɫɬɢ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɢ ɟɟ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɩɪɨɟɤɬɚ ɱɚɫɬɢɱɧɨɣ ɡɚɦɟɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ. 

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɉɋ, ɟɟ ɞɟɣɫɬɜɭɸɳɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɊɁȺ, ɷɥɟɤɬɪɨɨɛɨɪɭ-

ɞɨɜɚɧɢɹ ɈɊɍ 220 ɤȼ; ɩɪɨɜɟɫɬɢ ɨɛɨɫɧɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɊɁȺ 

ɢ ɱɚɫɬɢɱɧɨɣ ɡɚɦɟɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ; ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚ-

ɦɵɤɚɧɢɹ ɜ ɤɥɸɱɟɜɵɯ ɬɨɱɤɚɯ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ; ɜɵɛɪɚɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɦɢɤɪɨ-

ɩɪɨɰɟɫɫɨɪɧɵɟ ɬɟɪɦɢɧɚɥɵ ɊɁȺ, ɪɚɫɫɱɢɬɚɬɶ ɭɫɬɚɜɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɜɢɞɨɜ ɡɚ-

ɳɢɬ; ɜɵɛɪɚɬɶ ɧɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɈɊɍ, ɩɪɨɜɟɫɬɢ ɩɪɨɜɟɪɤɭ ɩɨ ɞɨɩɭɫɬɢ-

ɦɵɦ ɩɚɪɚɦɟɬɪɚɦ ɜ ɪɚɛɨɱɢɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ; ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɩɪɨɫɵ ɨɛɟɫɩɟ-

ɱɟɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ, ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɩɪɨɛɥɟɦɵ – ɦɨɞɟɪɧɢɡɚɰɢɹ ɊɁȺ ɢ 

Ɋɍ ɞɟɣɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ ɢ ɩɪɨɜɟɪɤɚ ɢɯ ɞɟɣɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨ-

ɜɚɧɢɹ.  
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ABSTRACT 

 

The final qualification work on the topic «Modernization of the RPA and partial 

replacement of the 220 kV ORU of the 220 kV PS "Irbinskaya"» contains 64 pages of 

a text document, 13 figures, 10 tables, 25 sources used, 4 sheets of graphic material. 

MODERNIZATION, SUBSTATION, ELECTRICAL EQUIPMENT, RELAY 

PROTECTION, AUTOMATION, RELIABILITY, INDICATORS, POWER SUP-

PLY, OPERATING MODE. 

The object of the study is the electrical part of the 220/6 kV Irbinskaya substa-

tion. 

The subject of the study is the issues of modernization of relay protection and 

automation (RPA) and partial replacement of electrical equipment of the OPC 220 kV. 

The purpose of the work is to develop a project for the modernization of the RPA 

of the substation, taking into account modern requirements for reliability, safety and 

efficiency of its operation, as well as a project for partial replacement of the OPC 

equipment. 

Tasks of the work: to systematize and analyze the characteristics of the PS, its 

current electrical circuit and the current RPA, the electrical equipment of the 220 kV 

OPC; to justify the need to modernize the RPA and partially replace the equipment of 

the OPC; to calculate short-circuit currents at key points of the electrical network; to 

select modern microprocessor terminals of the RPA, to calculate the setpoints of the 

provided types of protection; to select new electrical equipment of the OPC, to check 

the permissible parameters in operating and emergency modes; consider the issues of 

ensuring labor protection and life safety, environmental friendliness of the project. 

The field of application of the developed problem is the modernization of RPA 

and RU of existing stations and substations and the verification of their existing equip-

ment. 
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Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɨɞɫɬɚɧɰɢɢ ɫɥɭɠɢɬ ɞɥɹ ɩɪɟ-

ɨɛɪɚɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ (ɢɡɦɟɪɟɧɢɟ, ɫɢɝɧɚɥɢɡɚɰɢɹ, ɭɩɪɚɜɥɟɧɢɟ, 

ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ ɢ ɬ.ɞ.). Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ ɧɚɞɟɠɧɨ ɪɚɛɨɬɚɬɶ ɩɪɢ ɥɸɛɵɯ 

ɪɟɠɢɦɚɯ, ɬɨ ɟɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɫɜɨɟɜɪɟɦɟɧɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɪɟɦɨɧɬ ɢ, ɟɫɥɢ ɧɟɨɛɯɨ-

ɞɢɦɨ, ɬɨ ɡɚɦɟɧɭ ɢɡɧɨɫɢɜɲɟɝɨɫɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɨɬɤɚɡɨɜ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ (ɊɁȺ) ɧɚ ɩɨɞɫɬɚɧɰɢɢ ɜɵɩɨɥɧɹɟɬ ɜɚɠɧɟɣ-

ɲɭɸ ɮɭɧɤɰɢɸ ɡɚɳɢɬɵ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɚɤɨɝɨ ɤɚɤ ɫɢɥɨ-

ɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɜɵɫɨɤɨɜɨɥɶɬɧɵɟ ɜɵɤɥɸ-

ɱɚɬɟɥɢ ɢ ɬ.ɞ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɹɜɥɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɩɨɜɪɟɠɞɟɧɧɵɯ ɭɱɚɫɬɤɨɜ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɨɬ ɨɛɳɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɨɡɜɨɥɹɟɬ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɜɨɡɞɟɣ-

ɫɬɜɢɟ ɬɨɤɨɜ ɩɪɢ ɄɁ ɢ ɧɟɝɚɬɢɜɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɢ ɞɪɭɝɢɯ ɧɟɧɨɪɦɚɬɢɜɧɵɯ ɪɟɠɢ-

ɦɚɯ ɪɚɛɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ. 

Ɍɟɦɚ ȼɄɊ – «Ɇɨɞɟɪɧɢɡɚɰɢɹ ɊɁȺ ɢ ɱɚɫɬɢɱɧɚɹ ɡɚɦɟɧɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 

220 ɤȼ ɉɋ «ɂɪɛɢɧɫɤɚɹ» 220 ɤȼ».  

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɡɧɚɱɢɬɟɥɶ-

ɧɚɹ ɱɚɫɬɶ ɩɨɞɫɬɚɧɰɢɣ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɭɫɬɚɪɟɜɲɢɦ ɬɢɩɨɦ ɊɁȺ 

ɧɚ ɨɫɧɨɜɟ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɪɟɥɟ. Ɍɚɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɦɟɟɬ 

ɜɵɫɨɤɭɸ ɢɥɢ ɤɪɢɬɢɱɟɫɤɭɸ ɫɬɟɩɟɧɶ ɢɡɧɨɫɚ ɢ ɧɟɞɨɫɬɚɬɨɱɧɵɟ ɩɨ ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟ-

ɛɨɜɚɧɢɹ ɬɟɯɧɢɤɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ. ɗɬɨ ɜɵɡɵɜɚɟɬ ɥɨɠɧɵɟ ɫɪɚɛɚɬɵ-

ɜɚɧɢɹ ɡɚɳɢɬ ɢ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ, ɱɬɨ ɱɪɟɜɚɬɨ ɧɟɞɨɨɬɩɭɫɤɨɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɩɨɬɪɟɛɢɬɟɥɹɦ ɢ ɩɨɜɪɟɠɞɟɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɚɤ ɩɨɞɫɬɚɧɰɢɢ, ɬɚɤ ɢ ɞɪɭɝɢɯ ɷɥɟ-

ɦɟɧɬɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɫɜɹɡɢ 

ɫ ɩɨɫɬɟɩɟɧɧɵɦ ɜɧɟɞɪɟɧɢɟɦ ɫɯɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɫ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɝɟɧɟɪɚ-

ɰɢɟɣ ɢ ɩɨɞɤɥɸɱɟɧɢɟɦ ɤ ɷɧɟɪɝɨɫɢɫɬɟɦɚɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɧɚ 

ɨɫɧɨɜɟ ɬɪɚɞɢɰɢɨɧɧɵɯ ɢ ɧɟɬɪɚɞɢɰɢɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ, ɜɨɩɪɨɫɵ ɦɨɞɟɪ-

ɧɢɡɚɰɢɢ ɧɚ ɩɨɞɫɬɚɧɰɢɹɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɭɫɬɚɪɟɜɲɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɊɁȺ ɧɚ 
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ɨɫɧɨɜɟ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɪɟɥɟ ɫɬɚɧɨɜɹɬɫɹ ɜɫɟ ɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɦɢ. Ⱥɤɬɭɚɥɶ-

ɧɨɫɬɶ ɱɚɫɬɢɱɧɨɣ ɡɚɦɟɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 220 ɤȼ ɨɛɭɫɥɨɜɥɟɧɚ ɧɟɨɛɯɨɞɢɦɨ-

ɫɬɶɸ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɧɚɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɜɹɡɢ ɫ 

ɩɥɚɧɨɜɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɧɚɝɪɭɡɤɢ ɬɹɝɨɜɨɝɨ ɬɪɚɧɡɢɬɚ ȼɅ 220 ɤȼ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟ-

ɪɟɡ ɈɊɍ 220 ɤȼ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɉɋ 220/6 ɤȼ «ɂɪ-

ɛɢɧɫɤɚɹ». 

ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɜɨɩɪɨɫɵ ɦɨɞɟɪɧɢɡɚɰɢɢ ɪɟɥɟɣɧɨɣ ɡɚ-

ɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ (ɊɁȺ) ɢ ɱɚɫɬɢɱɧɨɣ ɡɚɦɟɧɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ  

220 ɤȼ. 

ɐɟɥɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɦɨɞɟɪɧɢɡɚɰɢɢ ɪɟɥɟɣɧɨɣ ɡɚ-

ɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɨɞɫɬɚɧɰɢɢ ɫ ɭɱɟɬɨɦ ɫɨɜɪɟɦɟɧɧɵɯ ɬɪɟɛɨɜɚ-

ɧɢɣ ɧɚɞɟɠɧɨɫɬɢ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɟɟ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɩɪɨɟɤɬɚ ɱɚ-

ɫɬɢɱɧɨɣ ɡɚɦɟɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ. 

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: 

1) ɋɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉɋ, ɟɟ ɞɟɣɫɬɜɭ-

ɸɳɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɊɁȺ, ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 220 

ɤȼ; 

2) ɉɪɨɜɟɫɬɢ ɨɛɨɫɧɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɊɁȺ ɢ ɱɚɫɬɢɱɧɨɣ 

ɡɚɦɟɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ; 

3) ɉɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɜɥɢɹɸɳɢɯ ɧɚ ɜɵɛɨɪ 

ɭɫɬɚɜɨɤ ɪɚɛɨɬɵ ɊɁȺ ɢ ɜɥɢɹɸɳɢɯ ɧɚ ɜɵɛɨɪ ɡɚɦɟɧɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ, ɜ 

ɤɥɸɱɟɜɵɯ ɬɨɱɤɚɯ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ; 

4) ȼɵɛɪɚɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɬɟɪɦɢɧɚɥɵ ɪɟɥɟɣɧɨɣ ɡɚ-

ɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ, ɪɚɫɫɱɢɬɚɬɶ ɭɫɬɚɜɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɜɢɞɨɜ ɡɚɳɢɬ; 

5) ȼɵɛɪɚɬɶ ɧɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɈɊɍ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ 

ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɜɟɫɬɢ ɩɪɨɜɟɪɤɭ ɩɨ ɞɨɩɭɫɬɢɦɵɦ ɩɚ-

ɪɚɦɟɬɪɚɦ ɜ ɪɚɛɨɱɢɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ; 

6) Ɋɚɫɫɦɨɬɪɟɬɶ ɜɨɩɪɨɫɵ ɨɛɟɫɩɟɱɟɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟ-

ɞɟɹɬɟɥɶɧɨɫɬɢ, ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɟɤɬɚ. 
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Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɩɪɨɛɥɟɦɵ – ɦɨɞɟɪɧɢɡɚɰɢɹ ɊɁȺ ɢ 

Ɋɍ ɞɟɣɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ ɢ ɩɪɨɜɟɪɤɚ ɢɯ ɞɟɣɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨ-

ɜɚɧɢɹ. 

Ɍɟɯɧɢɱɟɫɤɚɹ ɢ ɩɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɬɨɦ, ɱɬɨ 

ɫɨɝɥɚɫɧɨ ɞɚɧɧɨɦɭ ɩɪɨɟɤɬɭ ɜɨɡɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɪɟɚɥɶɧɭɸ ɦɨɞɟɪɧɢɡɚɰɢɸ ɊɁȺ ɢ 

ɱɚɫɬɢɱɧɭɸ ɡɚɦɟɧɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ ɉɋ 220/6 ɤȼ «ɂɪɛɢɧɫɤɚɹ». Ɂɚɦɟɧɚ ɢɡɧɨ-

ɲɟɧɧɨɝɨ ɢ ɭɫɬɚɪɟɜɲɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɊɁȺ ɩɪɢɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɪɢɫɤɚ ɩɨɜɪɟ-

ɠɞɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɉɋ ɢ ɞɪɭɝɢɯ ɛɥɢɠɚɣɲɢɯ ɷɥɟɦɟɧɬɨɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ɑɚ-

ɫɬɢɱɧɚɹ ɡɚɦɟɧɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 220 ɤȼ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɟɝɨ ɩɪɨɩɭɫɤɧɭɸ 

ɧɚɝɪɭɡɨɱɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɨɛɟɫɩɟɱɢɬɶ ɬɪɚɧɡɢɬ ɬɪɟɛɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɱɟɪɟɡ ɈɊɍ. 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɢ ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɨɜɚ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɚɧɚɥɢɡɟ 

ɫɨɜɪɟɦɟɧɧɨɣ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɦɟɬɨɞɢɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬɚ ɦɢɤɪɨɩɪɨ-

ɰɟɫɫɨɪɧɵɯ ɫɢɫɬɟɦ ɊɁȺ ɧɚ ɩɨɞɫɬɚɧɰɢɹɯ, ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɨɜ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, ɜɵ-

ɛɨɪɚ ɢ ɩɪɨɜɟɪɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɉɋ.  
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1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɞɫɬɚɧɰɢɢ, ɚɧɚɥɢɡ ɞɟɣɫɬɜɭɸɳɟɣ ɪɟɥɟɣɧɨɣ 

ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ, ɨɛɨɫɧɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɊɁȺ ɢ 
ɱɚɫɬɢɱɧɨɣ ɡɚɦɟɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 

1.1 Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɞɫɬɚɧɰɢɢ 

 ɉɨɞɫɬɚɧɰɢɹ (ɉɋ) 220/6 ɤȼ «ɂɪɛɢɧɫɤɚɹ» ɨɬɧɨɫɢɬɫɹ ɤ Ʉɪɚɫɧɨɹɪɫɤɨɣ ɷɧɟɪɝɨ-

ɫɢɫɬɟɦɟ, ɩɪɢɧɚɞɥɟɠɢɬ ɢ ɨɛɫɥɭɠɢɜɚɟɬɫɹ ɉȺɈ «Ɋɨɫɫɟɬɢ ɋɢɛɢɪɶ»-«Ʉɪɚɫɧɨɹɪɫɤ-

ɷɧɟɪɝɨ». Ⱦɚɧɧɚɹ ɩɨɞɫɬɚɧɰɢɹ ɜɜɟɞɟɧɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 1970 ɝɨɞɭ. ɉɨɞɫɬɚɧɰɢɹ 

ɡɚɩɢɬɚɧɚ ɩɨ ɞɜɭɦ ȼɅ 220 ɤȼ: 1) ɂɪɛɢɧɫɤɚɹ – Ʉɨɲɭɪɧɢɤɨɜɚ ɬɹɝɨɜɚɹ; 2) Ʉɭɪɚɝɢɧɨ 

ɬɹɝɨɜɚɹ – ɂɪɛɢɧɫɤɚɹ. ȼ ɫɨɫɬɚɜ ɧɚɝɪɭɡɤɢ ɜɯɨɞɹɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ Ɍɉ 6/0,4 ɤȼ: 

ɐɊɉ 6 ɤȼ; ȽɊɉ ɤɚɪɶɟɪɨɜ ɢ ɞɪɭɝɢɟ ɩɨɬɪɟɛɢɬɟɥɢ. ȼ ɫɨɫɬɚɜ ɧɚɝɪɭɡɤɢ 6 ɤȼ ɜɯɨɞɹɬ 

ɩɨɬɪɟɛɢɬɟɥɢ 1,2 ɢ 3 ɤɚɬɟɝɨɪɢɣ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. Ⱦɥɹ ɫɜɨɟɜɪɟɦɟɧ-

ɧɨɝɨ ɜɜɨɞɚ ɪɟɡɟɪɜɚ ɩɢɬɚɧɢɹ ɧɚ ɉɋ «ɂɪɛɢɧɫɤɚɹ» ɩɪɟɞɭɫɦɨɬɪɟɧɨ ȺȼɊ ɧɚ ɨɫɧɨɜɟ 

ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɪɟɥɟ [18]. 

  ɉɋ «ɂɪɛɢɧɫɤɚɹ» ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɷɥɟɦɟɧɬɨɦ Ʉɪɚɫɧɨɹɪɫɤɨɣ ɷɧɟɪɝɨɫɢ-

ɫɬɟɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɩɟɪɟɞɚɱɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ  

6 ɤȼ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɫɨɝɥɚɫɧɨ ɫɬɚɬɢɫɬɢɤɟ ɚɜɚɪɢɣɧɵɯ ɨɬɤɚɡɨɜ ɢ ɥɨɠɧɵɯ ɫɪɚɛɚɬɵ-

ɜɚɧɢɣ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ (ɊɁȺ) ɫɪɟɞɢ ɜɫɟɯ ɉɋ Ʉɪɚɫɧɨɹɪɫɤɨɣ ɷɧɟɪ-

ɝɨɫɢɫɬɟɦɵ ɤɥɚɫɫɨɦ ɧɚɩɪɹɠɟɧɢɹ ɞɨ 220 ɤȼ ɜɤɥɸɱɢɬɟɥɶɧɨ (ɡɚ ɩɟɪɢɨɞ 2016 –2020 

ɝɨɞɵ), ɧɚɢɛɨɥɶɲɟɟ ɱɢɫɥɨ ɬɚɤɢɯ ɢɧɰɢɞɟɧɬɨɜ ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɢɦɟɧɧɨ ɧɚ ɉɋ «ɂɪ-

ɛɢɧɫɤɚɹ» [18]. 

 Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɩɥɚɧɭ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚɤɬɭɚɥɶ-

ɧɨɫɬɶ ɱɚɫɬɢɱɧɨɣ ɡɚɦɟɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 220 ɤȼ ɨɛɭɫɥɨɜɥɟɧɚ ɧɟɨɛɯɨɞɢɦɨ-

ɫɬɶɸ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɧɚɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɜɹɡɢ ɫ 

ɩɥɚɧɨɜɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɧɚɝɪɭɡɤɢ ɬɹɝɨɜɨɝɨ ɬɪɚɧɡɢɬɚ ȼɅ 220 ɤȼ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟ-

ɪɟɡ ɈɊɍ 220 ɤȼ [22]. 

 ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɮɚɤɬɨɪɵ ɨɛɭɫɥɨɜɢɥɢ ɜɵɛɨɪ ɉɋ «ɂɪɛɢɧɫɤɚɹ» ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ ɦɨɞɟɪɧɢɡɚɰɢɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɢ ɩɪɨɟɤɬɚ ɱɚ-

ɫɬɢɱɧɨɣ ɡɚɦɟɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 220 ɤȼ. 
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1.2 Ⱥɧɚɥɢɡ ɞɟɣɫɬɜɭɸɳɟɣ ɫɯɟɦɵ ɈɊɍ 220 ɤȼ 

 ɈɊɍ 220 ɤȼ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɩɪɢɟɦɚ ɉɋ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɚ ɬɚɤɠɟ ɟɟ 

ɬɪɚɧɡɢɬɚ ɞɚɥɟɟ ɩɨ ɫɟɬɢ 220 ɤȼ. ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɈɊɍ ɢɦɟɟɬ ɤɨɦɦɭɬɚɰɢɨɧ-

ɧɵɟ, ɡɚɳɢɬɧɵɟ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ 

Ⱦɟɣɫɬɜɭɸɳɚɹ, ɫɨɝɥɚɫɧɨ ɚɤɬɭɚɥɶɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɨɞɧɨɥɢ-

ɧɟɣɧɚɹ ɫɯɟɦɚ ɈɊɍ 220 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.1. 

 

Ɋɢɫɭɧɨɤ 1.1 – Ⱦɟɣɫɬɜɭɸɳɚɹ ɨɞɧɨɥɢɧɟɣɧɚɹ ɫɯɟɦɚ ɈɊɍ 220 ɤȼ 
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ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɬɨɤ ɥɢɧɢɣ 220 ɤȼ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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                    (1.1) 

ɝɞɟ ɧɨɦS  – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ, ɤȼȺ; 

ɧU – ɧɚɩɪɹɠɟɧɢɟ ɥɢɧɢɢ, ɤȼ. 

 

ɇɨɦɢɧɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɥɢɧɢɣ 220 ɤȼ ɜ ɫɜɹɡɢ ɫ ɩɥɚɧɨɜɵɦ ɭɜɟɥɢɱɟɧɢɟɦ 

ɧɚɝɪɭɡɤɢ ɬɹɝɨɜɨɝɨ ɬɪɚɧɡɢɬɚ ȼɅ 220 ɤȼ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɈɊɍ 220 ɤȼ ɫɨɫɬɚɜɢɬ 

312,6 ɆȼȺ [18]. 

ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɬɨɤ ɥɢɧɢɣ 220 ɤȼ ɫ ɭɱɟɬɨɦ ɩɥɚɧɨɜɨɝɨ ɭɜɟɥɢɱɟɧɢɹ 

ɧɚɝɪɭɡɤɢ ɬɹɝɨɜɨɝɨ ɬɪɚɧɡɢɬɚ ȼɅ 220 ɤȼ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɈɊɍ 220 ɤȼ: 

 

312600
820,386 ,

3 220
ɧɨɦI Ⱥ= =


 

 

Ɍɪɟɛɭɟɬɫɹ ɱɚɫɬɢɱɧɚɹ ɡɚɦɟɧɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 220 ɤȼ ɨɛɭɫɥɨɜɥɟɧɚ ɧɟɨɛ-

ɯɨɞɢɦɨɫɬɶɸ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɧɚɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 

ɫɜɹɡɢ ɫ ɩɥɚɧɨɜɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɧɚɝɪɭɡɤɢ ɬɹɝɨɜɨɝɨ ɬɪɚɧɡɢɬɚ ȼɅ 220 ɤȼ, ɩɪɨɯɨɞɹ-

ɳɟɝɨ ɱɟɪɟɡ ɈɊɍ 220 ɤȼ. ɇɟɨɛɯɨɞɢɦɨ ɡɚɦɟɧɢɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨ ɜɬɨɪɨɣ ɫɟɤɰɢɨɧ-

ɧɨɣ ɩɟɪɟɦɵɱɤɢ ɜɤɥɸɱɢɬɟɥɶɧɨ: 

−  ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɡɚɝɪɚɞɢɬɟɥɢ ȼɁ-630; 

−  ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɊɇȾɁ-220-1/600 ɢ ɊɇȾɁ-220-2/600. 

Ɍɚɤɠɟ ɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɧɚ ɩɟɪɜɨɣ ɫɟɤɰɢɨɧɧɨɣ 

ɩɟɪɟɦɵɱɤɟ (ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɢ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ȼɅ 

220 ɤȼ) ɢ ɡɚɦɟɧɢɬɶ ɭɫɬɚɪɟɜɲɢɟ ɜɟɧɬɢɥɶɧɵɟ ɪɚɡɪɹɞɧɢɤɢ Ɋȼɋ-220 ɧɚ ɫɨɜɪɟɦɟɧɧɵɟ 

Ɉɉɇ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɭɪɨɜɧɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɢ ɫɨ-

ɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɪɚɛɨɬɟ ɫɨɜɪɟɦɟɧɧɨɣ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɊɁȺ. 
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1.3 Ⱥɧɚɥɢɡ ɞɟɣɫɬɜɭɸɳɟɣ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ 

 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɧɚ ɩɨɞɫɬɚɧɰɢɹɯ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɬɤɥɸɱɟɧɢɟ 

ɩɨɜɪɟɠɞɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ, ɧɚ ɤɨɬɨɪɵɯ ɜɨɡɧɢɤɥɚ ɚɜɚɪɢɣɧɚɹ ɫɢ-

ɬɭɚɰɢɹ (ɧɚɩɪɢɦɟɪ, ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ). Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɜɨɞ ɪɟɡɟɪɜɚ (ȺȼɊ) 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɚɪɢɣɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɜɜɨɞɚ ɩɢɬɚɧɢɹ ɢ ɩɟɪɟɤɥɸ-

ɱɟɧɢɟ ɟɝɨ ɧɚɝɪɭɡɨɤ ɧɚ ɨɫɬɚɜɲɢɣɫɹ ɜ ɪɚɛɨɬɟ ɜɜɨɞ ɩɢɬɚɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɱɟ-

ɜɢɞɧɨ, ɱɬɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɊɁȺ ɜɵɩɨɥɧɹɟɬ ɜɚɠɧɟɣɲɭɸ ɮɭɧɤɰɢɣ, ɡɚɳɢɳɚɹ ɞɨɪɨ-

ɝɨɫɬɨɹɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɬ ɤɪɢɬɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɦɨɞɟɪ-

ɧɢɡɚɰɢɢ ɊɁȺ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɞɟɣɫɬɜɭɸɳɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ 

ɫɯɟɦɚ ɢ ɟɟ ɞɟɣɫɬɜɭɸɳɟɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟ ɜɫɟɝɞɚ ɫɩɨɫɨɛɧɵ ɨɛɟɫɩɟɱɢɬɶ 

ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɊɁȺ. Ɉɫɨɛɟɧɧɨ ɱɚɫɬɨ ɷɬɨ ɧɚɛɥɸɞɚɟɬɫɹ 

ɩɪɢ ɩɟɪɟɜɨɞɟ ɭɫɬɚɪɟɜɲɟɣ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɊɁȺ ɧɚ ɫɨɜɪɟɦɟɧɧɭɸ ɦɢɤɪɨɩɪɨ-

ɰɟɫɫɨɪɧɭɸ [13].   

 Ⱦɟɣɫɬɜɭɸɳɚɹ ɪɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ – ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɬɢɩɚ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ. 

 Ⱦɥɹ ɫɢɥɨɜɵɯ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 

−  ɩɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 

−  ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ (ɆɌɁ); 

−  ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɌɈ); 

−  ɝɚɡɨɜɚɹ ɡɚɳɢɬɚ. 

 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɞɥɹ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɨɫɬɚɥɶɧɵɟ ɜɢɞɵ ɡɚɳɢɬ ɹɜɥɹɸɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ. Ɋɟɥɟɣɧɚɹ 

ɡɚɳɢɬɚ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɵɩɨɥɧɟɧɚ ɧɚ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɪɟɥɟ  

ɊɌ-80.  

 Ⱦɥɹ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 6 ɤȼ ɜɢɞɵ ɡɚɳɢɬ: 

−  ɆɌɁ; 

−  ɌɈ; 

−  ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (ɁɇɁ). 
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 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 6 ɤȼ ɜɵɩɨɥɧɟɧɚ ɧɚ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟ-

ɫɤɢɯ ɪɟɥɟ ɊɌ-80. 

 Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɞɟɣɫɬɜɭɸɳɢɟ ɫɯɟɦɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɧɚ ɩɨɞɫɬɚɧɰɢɢ 

«ɂɪɛɢɧɫɤɚɹ». 

 Ⱦɟɣɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɟɞ-

ɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.2. 

 

Ɋɢɫɭɧɨɤ 1.2 – Ⱦɟɣɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
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 ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɪɟɥɟ ɞɟɣɫɬɜɭɸɳɟɣ ɊɁ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɨ-

ɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.3. 

 

Ɋɢɫɭɧɨɤ 1.3 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɪɟɥɟ ɞɟɣɫɬɜɭɸɳɟɣ ɊɁ  

ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
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 Ⱦɟɣɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 6 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 1.4. 

 

Ɋɢɫɭɧɨɤ 1.4 – Ⱦɟɣɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 6 ɤȼ 

 

 ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɞɥɹ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɨɬ-

ɯɨɞɹɳɢɯ ɥɢɧɢɣ 6 ɤȼ ɢɫɩɨɥɶɡɭɸɬɫɹ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɪɟɥɟ ɬɨɤɚ ɫɟɪɢɢ ɊɌ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ: ɩɪɢ ɬɨɤɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɫɢɥɚ ɩɪɟɜɵɫɢɬ ɩɪɨ-

ɬɢɜɨɞɟɣɫɬɜɭɸɳɭɸ ɫɢɥɭ (ɨɛɭɫɥɨɜɥɟɧɚ ɫɢɥɨɣ ɩɪɭɠɢɧɵ ɢ ɫɢɥɨɣ ɬɪɟɧɢɹ), ɹɤɨɪɶ 

ɪɟɥɟ ɩɨɜɟɪɧɟɬɫɹ ɢ ɩɨɜɟɪɧɟɬɫɹ ɫɜɹɡɚɧɧɵɣ ɫ ɧɢɦ ɤɨɧɬɚɤɬ, ɡɚɦɤɧɭɜ ɧɟɩɨɞɜɢɠɧɵɣ 

ɤɨɧɬɚɤɬ. ɋɬɚɬɢɫɬɢɤɚ ɨɬɤɚɡɨɜ ɪɟɥɟ ɊɌ ɧɚ ɉɋ «ɂɪɛɢɧɫɤɚɹ», ɫɨɝɥɚɫɧɨ ɚɜɚɪɢɣɧɨɦɭ 
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ɠɭɪɧɚɥɭ, ɩɨ ɞɚɧɧɵɦ ɉȺɈ «Ɋɨɫɫɟɬɢ ɋɢɛɢɪɶ»-«Ʉɪɚɫɧɨɹɪɫɤɷɧɟɪɝɨ» ɩɪɢɜɟɞɟɧɚ ɜ 

ɬɚɛɥɢɰɟ 1.1. 

 

Ɍɚɛɥɢɰɚ 1.1 – ɋɬɚɬɢɫɬɢɤɚ ɨɬɤɚɡɨɜ ɪɟɥɟ ɬɨɤɚ ɫɨɝɥɚɫɧɨ ɚɜɚɪɢɣɧɨɦɭ ɠɭɪɧɚɥɭ 

Ƚɨɞ 
Ɉɬɤɚɡɵ 
ɨɛɳɢɟ 

Ɉɫɧɨɜɧɚɹ ɩɪɢɱɢɧɚ 

2016 

3 
2 
2 

Ɋɟɥɟ ɧɚ ɫɪɚɛɚɬɵɜɚɟɬ ɢɡ-ɡɚ ɡɚɬɢɪɚɧɢɹ ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɵ 
Ɉɛɪɵɜ ɜ ɰɟɩɢ ɩɨɞɴɟɦɧɨɣ ɤɚɬɭɲɤɢ 

Ȼɨɥɶɲɨɟ ɤɨɧɬɚɤɬɧɨɟ ɧɚɠɚɬɢɟ, ɤɨɬɨɪɨɟ ɬɪɟɛɭɟɬ ɪɟɝɭɥɢɪɨɜɤɢ 
ɪɟɥɟ 

2017 

4 
4 
2 

Ȼɨɥɶɲɨɟ ɤɨɧɬɚɤɬɧɨɟ ɧɚɠɚɬɢɟ, ɤɨɬɨɪɨɟ ɬɪɟɛɭɟɬ ɪɟɝɭɥɢɪɨɜɤɢ 
ɪɟɥɟ 

Ɋɟɥɟ ɧɚ ɫɪɚɛɚɬɵɜɚɟɬ ɢɡ-ɡɚ ɡɚɬɢɪɚɧɢɹ ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɵ 
Ɉɛɪɵɜ ɜ ɰɟɩɢ ɩɨɞɴɟɦɧɨɣ ɤɚɬɭɲɤɢ 

2018 

3 
5 
6 

Ɉɛɪɵɜ ɜ ɰɟɩɢ ɩɨɞɴɟɦɧɨɣ ɤɚɬɭɲɤɢ 
Ȼɨɥɶɲɨɟ ɤɨɧɬɚɤɬɧɨɟ ɧɚɠɚɬɢɟ, ɤɨɬɨɪɨɟ ɬɪɟɛɭɟɬ ɪɟɝɭɥɢɪɨɜɤɢ 

ɪɟɥɟ 
Ɋɟɥɟ ɧɚ ɫɪɚɛɚɬɵɜɚɟɬ ɢɡ-ɡɚ ɡɚɬɢɪɚɧɢɹ ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɵ 

2019 

4 
5 
5 

Ɋɟɥɟ ɧɚ ɫɪɚɛɚɬɵɜɚɟɬ ɢɡ-ɡɚ ɡɚɬɢɪɚɧɢɹ ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɵ 
Ɉɛɪɵɜ ɜ ɰɟɩɢ ɩɨɞɴɟɦɧɨɣ ɤɚɬɭɲɤɢ 

Ȼɨɥɶɲɨɟ ɤɨɧɬɚɤɬɧɨɟ ɧɚɠɚɬɢɟ, ɤɨɬɨɪɨɟ ɬɪɟɛɭɟɬ ɪɟɝɭɥɢɪɨɜɤɢ 
ɪɟɥɟ 

2020 

7 
6 
5 

Ȼɨɥɶɲɨɟ ɤɨɧɬɚɤɬɧɨɟ ɧɚɠɚɬɢɟ, ɤɨɬɨɪɨɟ ɬɪɟɛɭɟɬ ɪɟɝɭɥɢɪɨɜɤɢ 
ɪɟɥɟ 

Ɋɟɥɟ ɧɚ ɫɪɚɛɚɬɵɜɚɟɬ ɢɡ-ɡɚ ɡɚɬɢɪɚɧɢɹ ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɵ 
Ɉɛɪɵɜ ɜ ɰɟɩɢ ɩɨɞɴɟɦɧɨɣ ɤɚɬɭɲɤɢ 

 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɞɟɣɫɬɜɭɸɳɢɟ ɪɟɥɟ ɫɟɪɢɢ ɊɌ ɞɚɥɟɤɨ ɧɟ ɜɫɟɝɞɚ ɫɩɨɫɨɛɧɵ ɷɮ-

ɮɟɤɬɢɜɧɨ ɨɛɟɫɩɟɱɢɬɶ ɡɚɳɢɬɭ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 6 

ɤȼ. 

ɉɪɨɜɟɞɟɦ ɚɧɚɥɢɡ ɞɟɣɫɬɜɭɸɳɟɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɊɁȺ ɧɚ ɨɫɬɚɬɨɱɧɵɣ 

ɪɟɫɭɪɫ. Ɉɫɬɚɬɨɱɧɵɣ ɪɟɫɭɪɫ ɞɟɣɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪ-

ɦɭɥɟ: 

 

= 100, %,ɧɨɦ ɮɚɤɬ
ɨɫɬ

ɧɨɦ

Ɍ Ɍ
Ɍ

Ɍ
−

                   (1.2) 

ɝɞɟ    ɧɨɦɌ – ɧɨɦɢɧɚɥɶɧɵɣ ɪɟɫɭɪɫ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɝɥɚɫɧɨ ɩɚɫɩɨɪɬɭ, ɥɟɬ; 
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ɮɚɤɬɌ – ɮɚɤɬɢɱɟɫɤɢɣ ɪɟɫɭɪɫ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ, ɥɟɬ. 

 

Ⱦɟɣɫɬɜɭɸɳɟɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɊɁȺ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɫ ɦɨɦɟɧɬɚ ɜɜɨɞɚ 

ɉɋ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɬɨ ɟɫɬɶ ɫ 1970 ɝ., ɧɨɦɢɧɚɥɶɧɵɣ ɪɟɫɭɪɫ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨ-

ɝɥɚɫɧɨ ɩɚɫɩɨɪɬɭ, ɫɨɫɬɚɜɥɹɟɬ 30 ɥɟɬ [18].  ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɨɫɬɚɬɨɱɧɵɣ ɪɟɫɭɪɫ ɫɨ-

ɫɬɚɜɢɬ: 

 

30 50
= 100 = -66,7 %,

30ɨɫɬɌ −
  

 

Ɍɚɤ ɤɚɤ ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨ, ɬɨ ɨɫɬɚɬɨɱɧɵɣ ɪɟɫɭɪɫ ɨɬɫɭɬ-

ɫɬɜɭɟɬ. ɋɬɟɩɟɧɶ ɢɡɧɨɫɚ ɞɟɣɫɬɜɭɸɳɟɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɊɁȺ ɉɋ «ɂɪɛɢɧ-

ɫɤɚɹ» ɤɪɢɬɢɱɟɫɤɚɹ, ɱɬɨ ɢ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɚɜɚɪɢɣɧɵɯ ɨɬɤɚɡɨɜ ɢ 

ɥɨɠɧɵɯ ɫɪɚɛɚɬɵɜɚɧɢɣ ɊɁȺ. 

 

1.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɊɁȺ ɢ ɱɚɫɬɢɱɧɨɣ 
ɡɚɦɟɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 220 ɤȼ 

 ɂɫɯɨɞɹ ɢɡ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɞɟɣɫɬɜɭɸɳɟɣ ɊɁȺ ɧɚ ɉɋ «ɂɪɛɢɧɫɤɚɹ», 

ɩɪɢɜɟɞɟɦ ɨɛɨɫɧɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɟɟ ɦɨɞɟɪɧɢɡɚɰɢɢ: 

 1) ɇɟɨɛɯɨɞɢɦɚ ɭɫɬɚɧɨɜɤɚ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɊɁȺ ɜɜɢɞɭ ɤɪɢɬɢɱɟɫɤɨɣ 

ɫɬɟɩɟɧɢ ɢɡɧɨɫɚ ɞɟɣɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɬɤɚɡɵ ɬɨɤɨɜɵɯ ɪɟɥɟ ɢ ɞɪɭɝɢɯ ɷɥɟ-

ɦɟɧɬɨɜ ɊɁȺ ɫɨɡɞɚɸɬ ɭɝɪɨɡɭ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɉɋ, 

ɧɚɩɪɢɦɟɪ, ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɫɨɩɭɬɫɬɜɭɸɳɢɦɢ ɧɟɝɚɬɢɜɧɵɦɢ ɩɨɫɥɟɞ-

ɫɬɜɢɹɦɢ. Ʌɨɠɧɵɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ ɩɪɢɜɨɞɹɬ ɤ ɧɟɞɨɨɬɩɭɫɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɩɨɬɪɟɛɢɬɟɥɹɦ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɦɚɬɟɪɢɚɥɶɧɵɦ ɢ ɞɪɭɝɢɦ ɭɳɟɪɛɨɦ. 

 2) Ⱦɟɣɫɬɜɭɸɳɢɣ ɬɢɩ ɨɛɨɪɭɞɨɜɚɧɢɹ ɊɁȺ – ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ. ȼ ɧɚɫɬɨ-

ɹɳɟɟ ɜɪɟɦɹ ɬɚɤɨɣ ɬɢɩ ɊɁȺ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴ-

ɹɜɥɹɟɦɵɦ ɤ ɊɁȺ, ɬɚɤɢɦ ɤɚɤ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ, ɫɟɥɟɤɬɢɜɧɨɫɬɶ ɢ ɬ.ɞ. [21]. 
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 3) ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɉɋ «ɂɪɛɢɧɫɤɚɹ» ɨɬɫɭɬɫɬɜɭɟɬ ɰɢɮɪɨɜɨɣ ɦɨɧɢɬɨ-

ɪɢɧɝ ɪɚɛɨɬɵ ɊɁȺ ɢ ɦɝɧɨɜɟɧɧɚɹ ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɧɚɩɪɹɦɭɸ ɜ ɞɢɫɩɟɬɱɟɪɫɤɭɸ 

ɫɥɭɠɛɭ ɉȺɈ «Ɋɨɫɫɟɬɢ ɋɢɛɢɪɶ»-«Ʉɪɚɫɧɨɹɪɫɤɷɧɟɪɝɨ». Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ, ɫɛɨɪɚ ɢ ɫɢ-

ɫɬɟɦɚɬɢɡɚɰɢɢ ɞɚɧɧɵɯ ɨ ɪɚɛɨɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɊɁȺ ɜɟɞɭɬɫɹ ɪɚɛɨɱɢɣ ɢ ɚɜɚɪɢɣɧɵɣ 

ɠɭɪɧɚɥɵ. ɗɬɨ ɨɫɥɨɠɧɹɟɬ ɩɨɥɭɱɟɧɢɟ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ ɞɚɧɧɵɯ, ɫɧɢ-

ɠɚɟɬ ɬɨɱɧɨɫɬɶ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɩɨɥɭɱɚɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ. Ɋɟɲɟɧɢɟ ɞɚɧɧɨɣ ɩɪɨ-

ɛɥɟɦɵ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɨɜɪɟɦɟɧɧɨɣ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ 

ɊɁȺ, ɩɨɡɜɨɥɹɸɳɟɣ ɩɪɨɜɨɞɢɬɶ ɰɢɮɪɨɜɨɣ ɦɨɧɢɬɨɪɢɧɝ ɪɚɛɨɬɵ ɊɁȺ. 

 4) Ɍɪɟɛɭɟɬɫɹ ɱɚɫɬɢɱɧɚɹ ɡɚɦɟɧɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 220 ɤȼ ɜɜɢɞɭ ɧɟɨɛɯɨɞɢ-

ɦɨɫɬɢ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɧɚɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɜɹɡɢ ɫ 

ɩɥɚɧɨɜɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɧɚɝɪɭɡɤɢ ɬɹɝɨɜɨɝɨ ɬɪɚɧɡɢɬɚ ȼɅ 220 ɤȼ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟ-

ɪɟɡ ɈɊɍ 220 ɤȼ. Ɍɚɤɠɟ ɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɧɚ ɩɟɪɜɨɣ 

ɫɟɤɰɢɨɧɧɨɣ ɩɟɪɟɦɵɱɤɟ (ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɢ ɪɚɛɨ-

ɱɢɯ ɬɨɤɨɜ ȼɅ 220 ɤȼ) ɢ ɡɚɦɟɧɢɬɶ ɭɫɬɚɪɟɜɲɢɟ ɜɟɧɬɢɥɶɧɵɟ ɪɚɡɪɹɞɧɢɤɢ Ɋȼɋ-220 

ɧɚ ɫɨɜɪɟɦɟɧɧɵɟ Ɉɉɇ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɭɪɨɜɧɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚ-

ɩɪɹɠɟɧɢɣ ɢ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɪɚɛɨɬɟ ɫɨɜɪɟɦɟɧɧɨɣ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ 

ɊɁȺ. 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɨɟɤɬ ɦɨɞɟɪɧɢɡɚɰɢɢ ɪɟ-

ɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɉɋ, ɩɨɡɜɨɥɹɸɳɟɣ ɭɫɬɪɚɧɢɬɶ ɨɬɦɟɱɟɧɧɵɟ ɧɟɞɨ-

ɫɬɚɬɤɢ ɞɟɣɫɬɜɭɸɳɟɣ ɊɁȺ, ɞɥɹ ɱɟɝɨ ɩɥɚɧɢɪɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɪɦɢ-

ɧɚɥɨɜ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɊɁȺ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɱɚɫɬɢɱɧɭɸ ɡɚ-

ɦɟɧɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 220 ɤȼ ɢ ɭɫɬɚɧɨɜɤɭ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɬɨɤɚ. 

 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 1. 

 ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɞɟɣɫɬɜɭɸɳɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɉɋ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟ-

ɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɦɨɦɭ ɩɪɨ-

ɟɤɬɭ ɦɨɞɟɪɧɢɡɚɰɢɢ ɊɁȺ. Ɉɩɪɟɞɟɥɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɞɟɣɫɬɜɭɸɳɟɣ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɟ ɉɋ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɦɨɞɟɪɧɢɡɚɰɢɢ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ ɞɟɣ-

ɫɬɜɭɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɈɊɍ 220 ɤȼ ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɟɝɨ ɬɟɯ-

ɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ, ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɨɛɨɪɭɞɨɜɚɧɢɹ ɊɁȺ ɧɚ ɨɫɬɚɬɨɱɧɵɣ ɪɟɫɭɪɫ. 
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2. Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɜɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 220 ɤȼ 

2.1 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (ɄɁ) ɜ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɢɬɚɸɳɟɣ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɛɭɞɟɬ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɜɵɛɨɪɚ ɢ ɩɪɨɜɟɪɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɜɨɞɨɜ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɨ ɪɟɠɢɦɭ ɄɁ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɷɥɟɤɬɪɨ-

ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɜ ɦɢɧɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɢɬɚɸɳɟɣ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɛɭɞɟɬ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɪɨɜɟɪɤɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɪɟɥɟɣɧɨɣ ɡɚ-

ɳɢɬɵ.  

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɢ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚ-

ɦɵɤɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

Ɋɢɫɭɧɨɤ 2.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
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ɉɪɢɧɢɦɚɟɦ ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 220 ɤȼ (ɧɚɩɪɹɠɟɧɢɟ ȼɇ ɩɢɬɚɸɳɢɯ ɫɢɥɨ-

ɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) [11]. 

ɉɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ ɄɁ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɫɨɝɥɚɫɧɨ 

ɊȾ 153-34.0-20.527-98 [14]: 

 

'' ,
3

c
K

K

E
I

X
=

                   
(2.1) 

ɝɞɟ cE – ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɤȼ; 

K
X – ɫɭɦɦɚɪɧɨɟ ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɨ ɬɨɱɤɢ ɄɁ, Ɉɦ. 

 

ɍɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɤɚ ɄɁ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
0,01

1 ,ɚɌ
ɍɄ ɟ

−

= +                   (2.2) 

ɝɞɟ ɚɌ  – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 

ɬɨɤɚ ɄɁ (ɞɥɹ ɫɟɬɢ 220 ɤȼ ɚɌ  = 0,05 ɫ; ɞɥɹ ɫɟɬɢ 6 ɤȼ ɚɌ  = 0,07 ɫ; ɞɥɹ ɫɟɬɢ ɞɨ 1 ɤȼ 

ɚɌ  = 0,09 ɫ) [14]. 

 

ɍɞɚɪɧɵɣ ɬɨɤ ɄɁ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

''
ɍ Ʉi 2 I ,ɍɄ=                     (2.3) 

 

Ⱦɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɄɁ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

2''
ɍ ɄI I 1 2 ( 1) ,ɍɄ=  +  −                  (2.4) 

 

Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɄɁ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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(2) "
K

3
I ,

2 KI=                   (2.5) 

 

Ɍɨɤ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

(1) ''
K KI 0,55 I ,=                   (2.6) 

 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ ɨɩɪɟɞɟɥɹ-

ɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

"i 2 ,ɚɌ
KI ɟ



 =                      (2.7) 

ɝɞɟ  – ɦɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɄɁ, ɫ. 

 

min ,= +ɡ ɋȼt t                           (2.8) 

ɝɞɟ minɡt  – ɦɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, 0,01 ɫ [1]; 

ɋȼt  – ɫɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ 220 ɤȼ, ɫ;  

 

ɉɨɥɧɵɣ ɬɨɤ ɄɁ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

" ,n KI i I= +                       (2.9) 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɞɜɭɯɨɛɦɨɬɨɱɧɵɯ ɩɨɧɢɡɢɬɟɥɶɧɵɯ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  

220/6 ɤȼ ɩɨ ɫɬɨɪɨɧɟ ȼɇ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 
2

2
,

100
ɤ ɇ

ɌɊȼɇ
ɇɌ

U UХ
S


=


                  (2.10) 

 ɝɞɟ ɤU – ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (ɩɚɫɩɨɪɬɧɚɹ ɜɟɥɢɱɢɧɚ), %; 

ɇU – ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ȼɇ, ɤȼ; 
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ɇɌS – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɆȼȺ. 

 

2

2

10,5 220
4,963

100 32ɌɊȼɇХ Ɉɦ
= =


 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɞɜɭɯɨɛɦɨɬɨɱɧɵɯ ɩɨɧɢɡɢɬɟɥɶɧɵɯ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  

220/6 ɤȼ ɩɨ ɫɬɨɪɨɧɟ ɇɇ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 
2

. .( / )= ɌɊɇɇ ɌɊȼɇ ɧɨɦ ɇɇ ɧɨɦ ȼɇX X U U             (2.11) 

24,963 (6 / 220) 0,004ɌɊɇɇX Ɉɦ=  =  

 

Ɋɚɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Ʌɗɉ: 

 

= ɅЭɉ oX x L                    (2.12) 

ɝɞɟ ox  = 0,420 Ɉɦ/ɤɦ – ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ 220 ɤȼ ɫ ɩɪɨɜɨɞɚɦɢ 

Ⱥɋ-400/64; 

L – ɞɥɢɧɚ ɥɢɧɢɢ, ɤɦ. 

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɥɢɧɵ ȼɅ ɤ ɉɋ "ɂɪɛɢɧɫɤɚɹ" ɨɞɢɧɚɤɨɜɵ, ɩɨɷɬɨɦɭ:  

 

0,42 1,48 0,622ɅЭɉX Ɉɦ=  =  

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ CX , ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 

 

2

KS
= ɛ

C

U
X ,                  (2.13) 

ɝɞɟ KS – ɦɨɳɧɨɫɬɶ ɄɁ ɜ ɧɚɱɚɥɟ ɩɢɬɚɸɳɟɣ Ʌɗɉ ɤ ɉɋ «ɂɪɛɢɧɫɤɚɹ», ɆȼȺ. 
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ɉɨ ɞɚɧɧɵɦ ɉȺɈ «Ɋɨɫɫɟɬɢ ɋɢɛɢɪɶ»-«Ʉɪɚɫɧɨɹɪɫɤɷɧɟɪɝɨ», ɦɨɳɧɨɫɬɢ ɄɁ ɜ 

ɧɚɱɚɥɟ ɨɬɩɚɟɤ [18]:  

−  ɨɬ Ʌɗɉ ɂɪɛɢɧɫɤɚɹ – Ʉɨɲɭɪɧɢɤɨɜɚ ɬɹɝɨɜɚɹ, ɜ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɢ-

ɬɚɸɳɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 6230 ɆȼȺ; 

−  ɨɬ Ʌɗɉ ɂɪɛɢɧɫɤɚɹ – Ʉɨɲɭɪɧɢɤɨɜɚ ɬɹɝɨɜɚɹ, ɜ ɦɢɧɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɢ-

ɬɚɸɳɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 5021 ɆȼȺ; 

−  ɨɬ Ʌɗɉ Ʉɭɪɚɝɢɧɨ ɬɹɝɨɜɚɹ – ɂɪɛɢɧɫɤɚɹ, ɜ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɢɬɚ-

ɸɳɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 6156 ɆȼȺ; 

−  ɨɬ Ʌɗɉ Ʉɭɪɚɝɢɧɨ ɬɹɝɨɜɚɹ – ɂɪɛɢɧɫɤɚɹ, ɜ ɦɢɧɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɢɬɚɸ-

ɳɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 5005 ɆȼȺ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɩɢɬɚɧɢɹ ɉɋ «ɂɪɛɢɧɫɤɚɹ» ɛɭɞɭɬ ɪɚɜɧɵ: 

 

2220 / 6230 7,769ɋX Ɉɦ= =  

2220 / 5021 9,64ɋX Ɉɦ= =  

2220 / 6156 7,862ɋX Ɉɦ= =  

2220 / 5005 9,67ɋX Ɉɦ= =  

 

 Ɉɬɯɨɞɹɳɢɟ ɥɢɧɢɢ 6 ɤȼ ɜɵɩɨɥɧɟɧɵ ɤɚɛɟɥɶɧɵɦɢ ɢ ɤɚɛɟɥɶɧɨ-ɜɨɡɞɭɲɧɵɦɢ 

[18]. 

Ⱥɤɬɢɜɧɨɟ ɢ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɄɅ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 

,= ɄɅ ɨR r L                    (2.14) 

,= ɄɅ ɨX x L                   (2.15) 

ɝɞɟ  ɨr  ɢ  ɨx  – ɭɞɟɥɶɧɨɟ ɚɤɬɢɜɧɨɟ ɢ ɪɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɚɛɟɥɹ, Ɉɦ/ɦ; 

L – ɞɥɢɧɚ ɤɚɛɟɥɹ, ɦ. 

 

Ⱥɤɬɢɜɧɨɟ ɢ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ȼɅ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
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,ȼɅ ɨR r L=                     (2.16) 

,ȼɅ ɨX x L=                      (2.17) 

ɝɞɟ  ɨr  ɢ  ɨx  – ɭɞɟɥɶɧɨɟ ɚɤɬɢɜɧɨɟ ɢ ɪɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɜɨɞɚ, 

Ɉɦ/ɦ; 

L – ɞɥɢɧɚ ɥɢɧɢɢ, ɦ. 

  

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɩɪɢɜɟɞɟɦ ɪɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɞɥɹ ɬɨɱɤɢ Ʉ1 (Ɋɍȼɇ ɉɋ 

«ɂɪɛɢɧɫɤɚɹ») ɩɪɢ ɩɢɬɚɧɢɢ ɉɋ «ɂɪɛɢɧɫɤɚɹ» ɨɬ Ʌɗɉ ɂɪɛɢɧɫɤɚɹ – Ʉɨɲɭɪɧɢɤɨɜɚ 

ɬɹɝɨɜɚɹ, ɜ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɢɬɚɸɳɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

 ɉɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ ɄɁ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.1): 

 

( )''
K1I 220 / 3 (7,769 0,622) 15,139ɤȺ=  + =  

 

ɍɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɤɚ ɄɁ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.2): 

 

0,01
0,05

1 1 1,82,ɍɄ ɟ
−

= + =  

 

ɍɞɚɪɧɵɣ ɬɨɤ ɄɁ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.3): 

 

ɍ1i 2 1,82 15,139 38,959ɤȺ=   =  

 

Ⱦɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɄɁ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.4): 

 

2

ɍ1I 15,139 1 2 (1,82 1) 23,177ɤȺ=  +  − =  

 

Ɍɨɤɢ ɞɜɭɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (2.5-2.6): 
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( )(2)
K1I 3 / 2 15,139 13,11ɤȺ=  =  

(1)
K1I 0,55 15,139 8,326ɤȺ=  =  

 

Ɇɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɄɁ, ɩɨ ɮɨɪɦɭɥɟ (2.8): 

 

1 0,01 0,065 0,075ɫ = + =  

 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ, ɩɨ ɮɨɪ-

ɦɭɥɟ (2.7): 

 

0,075
0,05

1i 2 15,139 4,315ɟ ɤȺ

−

=   =  

 

ɉɨɥɧɵɣ ɬɨɤ ɄɁ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.9): 

 

1 4,315 15,139 19,453nI ɤȺ= + =  

 

 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɜ ɞɪɭɝɢɯ ɪɟɠɢɦɚɯ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɩɢɬɚɧɢɹ ɉɋ «ɂɪɛɢɧ-

ɫɤɚɹ» ɚɧɚɥɨɝɢɱɟɧ, ɞɥɹ ɬɨɱɤɢ Ʉ2 ɪɚɫɱɟɬ ɬɚɤɠɟ ɚɧɚɥɨɝɢɱɟɧ, ɪɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɭ 2.1. 

 

Ɍɚɛɥɢɰɚ 2.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ ɜ ɬɨɱɤɚɯ Ʉ1-Ʉ2 

ɉɢɬɚɧɢɟ 
Ɋɟɠɢɦ 

ɗɋ 
Ɍɨɱɤɚ 

ɄɁ 
I'', ɤȺ iɭ, ɤȺ Iɭ, ɤȺ I(2), ɤȺ I(1), ɤȺ Iατ, ɤȺ Iɩ, ɤȺ 

1 2 3 4 5 6 7 8 9 10 

ɨɬ Ʌɗɉ ɂɪɛɢɧɫɤɚɹ – Ʉɨ-
ɲɭɪɧɢɤɨɜɚ ɬɹɝɨɜɚɹ 

Ɇɚɤɫ. Ʉ1 15,139 38,959 23,177 13,110 8,326 4,315 19,453 

 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 
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1 2 3 4 5 6 7 8 9 10 

ɨɬ Ʌɗɉ ɂɪɛɢɧɫɤɚɹ – Ʉɨ-
ɲɭɪɧɢɤɨɜɚ ɬɹɝɨɜɚɹ 

Ɇɚɤɫ. Ʉ2 9,462 24,349 14,486 8,194 5,204 2,697 12,158 

ɨɬ Ʌɗɉ ɂɪɛɢɧɫɤɚɹ – Ʉɨ-
ɲɭɪɧɢɤɨɜɚ ɬɹɝɨɜɚɹ 

Ɇɢɧ. Ʉ1 11,131 28,646 17,042 9,640 6,122 3,172 14,304 

ɨɬ Ʌɗɉ ɂɪɛɢɧɫɤɚɹ – Ʉɨ-
ɲɭɪɧɢɤɨɜɚ ɬɹɝɨɜɚɹ 

Ɇɢɧ. Ʉ2 6,957 17,904 10,651 6,025 3,826 1,983 8,940 

ɨɬ Ʌɗɉ ɉɋ Ʉɭɪɚɝɢɧɨ ɬɹ-
ɝɨɜɚɹ – ɂɪɛɢɧɫɤɚɹ 

Ɇɚɤɫ. Ʉ1 14,363 36,963 21,990 12,438 7,900 4,093 18,457 

ɨɬ Ʌɗɉ ɉɋ Ʉɭɪɚɝɢɧɨ ɬɹ-
ɝɨɜɚɹ – ɂɪɛɢɧɫɤɚɹ 

Ɇɚɤɫ. Ʉ2 8,977 23,102 13,744 7,774 4,937 2,558 11,535 

ɨɬ Ʌɗɉ ɉɋ Ʉɭɪɚɝɢɧɨ ɬɹ-
ɝɨɜɚɹ – ɂɪɛɢɧɫɤɚɹ 

Ɇɢɧ. Ʉ1 10,561 27,179 16,169 9,146 5,809 3,010 13,571 

ɨɬ Ʌɗɉ ɉɋ Ʉɭɪɚɝɢɧɨ ɬɹ-
ɝɨɜɚɹ – ɂɪɛɢɧɫɤɚɹ 

Ɇɢɧ. Ʉ2 6,601 16,987 10,106 5,716 3,630 1,881 8,482 

 

Ɍɚɤɠɟ ɞɥɹ ɩɪɨɜɟɪɤɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɧɚ ɮɢɞɟɪɚɯ ɁɊɍ 6 

ɤȼ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɦɢɧɢɦɚɥɶɧɵɟ ɞɜɭɯɮɚɡɧɵɟ ɬɨɤɢ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɣ  

6 ɤȼ [1].  

ɂɫɯɨɞɹ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ ɜ ɬɚɛɥɢɰɟ 2.1, ɨɱɟɜɢɞɧɨ, ɱɬɨ ɦɢɧɢɦɚɥɶɧɵɟ 

ɞɜɭɯɮɚɡɧɵɟ ɬɨɤɢ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɣ 6 ɤȼ ɛɭɞɭɬ ɩɪɢ ɩɢɬɚɧɢɢ ɉɋ «ɂɪɛɢɧɫɤɚɹ» ɩɨ 

ɨɬɩɚɣɤɟ ɨɬ Ʌɗɉ Ʉɭɪɚɝɢɧɨ ɬɹɝɨɜɚɹ – ɂɪɛɢɧɫɤɚɹ, ɜ ɦɢɧɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɢɬɚɸ-

ɳɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ.  

ɋɜɟɞɟɦ ɞɚɧɧɵɟ ɩɨ ɨɬɯɨɞɹɳɢɦ ɥɢɧɢɹɦ 6 ɤȼ (ɫɨɝɥɚɫɧɨ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭ-

ɦɟɧɬɚɰɢɢ [18]) ɜ ɬɚɛɥɢɰɭ 2.2. 

 

Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 6 ɤȼ 

*Ʌɢɧɢɢ 6 ɤȼ 
ɑɢɫɥɨ 
ɰɟɩɟɣ 

L,ɤɦ 
Ɇɚɪɤɚ ɤɚ-

ɛɟɥɹ/ɩɪɨɜɨɞɚ 
r0, 

Ɉɦ/ɤɦ 
x0,Ɉɦ/ɤɦ R, Ɉɦ 

X, 
Ɉɦ 

Z, Ɉɦ Iɪ, Ⱥ 
Iɦɚɤɫ, 

Ⱥ 

1 2 3 4 5 6 7 8 9 10 11 

ɮɢɞɟɪ 1 2 0,080 ȺȺɒɜ-3ɯ120 0,258 0,081 0,021 0,006 0,022 92,4 184,8 

ɮɢɞɟɪ 2 2 0,100 ȺȺɒɜ-3ɯ120 0,258 0,081 0,026 0,008 0,027 97,5 195,0 

ɮɢɞɟɪ 3 2 0,080 ȺȺɒɜ-3ɯ120 0,258 0,081 0,021 0,006 0,022 88,9 177,8 

ɮɢɞɟɪ 4 2 0,505 ȺȺɒɜ-3ɯ240 0,129 0,071 0,065 0,036 0,074 188,1 376,2 

ɮɢɞɟɪ 5 2 0,498 ȺȺɒɜ-3ɯ240 0,129 0,071 0,064 0,035 0,073 171,2 342,4 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 
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1 2 3 4 5 6 7 8 9 10 11 

ɮɢɞɟɪ 6 2 0,709 ȺȺɒɜ-3ɯ240 0,129 0,071 0,091 0,050 0,104 183,8 367,6 

ɮɢɞɟɪ 7 2 0,621 ȺȺɒɜ-3ɯ240 0,129 0,071 0,080 0,044 0,091 187,4 374,8 

ɮɢɞɟɪ 8 2 0,722 ȺȺɒɜ-3ɯ240 0,129 0,071 0,093 0,051 0,106 170,5 341,0 

ɮɢɞɟɪ 9 1 0,809 ȺȺɒɜ-3ɯ120 0,258 0,081 0,209 0,066 0,219 151,2 151,2 

ɮɢɞɟɪ 10 1 0,908 ȺȺɒɜ-3ɯ120 0,258 0,081 0,234 0,074 0,246 108,2 108,2 

ɮɢɞɟɪ 1 2 19,700 Ⱥɋ-50/8 0,603 0,302 11,879 5,949 13,286 92,4 184,8 

ɮɢɞɟɪ 2 2 10,300 Ⱥɋ-50/8 0,603 0,302 6,211 3,111 6,946 97,5 195,0 

ɮɢɞɟɪ 3 2 1,090 Ⱥɋ-50/8 0,603 0,302 0,657 0,329 0,735 88,9 177,8 

  

*ɉɪɢɦɟɱɚɧɢɟ: ɞɥɹ ɮɢɞɟɪɨɜ 1, 2 ɢ 3 ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɨɡɞɭɲɧɨ-ɤɚɛɟɥɶɧɵɟ ɥɢ-

ɧɢɢ. 

 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɜ ɤɨɧɰɟ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 6 ɤȼ ɞɥɹ ɩɪɨɜɟɪɤɢ ɱɭɜɫɬɜɢɬɟɥɶ-

ɧɨɫɬɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɨ, ɪɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 

2.3. 

 

Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɜ ɤɨɧɰɟ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 6 ɤȼ 

Ɏɢɞɟɪ 6 ɤȼ I'', ɤȺ I(2), ɤȺ 

ɮɢɞɟɪ 1 1,788 1,548 

ɮɢɞɟɪ 2 2,175 1,884 

ɮɢɞɟɪ 3 2,855 2,473 

ɮɢɞɟɪ 4 2,758 2,388 

ɮɢɞɟɪ 5 2,849 2,467 

ɮɢɞɟɪ 6 2,845 2,464 

ɮɢɞɟɪ 7 2,846 2,465 

ɮɢɞɟɪ 8 2,844 2,463 

ɮɢɞɟɪ 9 2,830 2,451 

ɮɢɞɟɪ 10 2,827 2,448 

 

2.2 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 220 ɤȼ 
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ɇɨɦɢɧɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɥɢɧɢɣ 220 ɤȼ ɜ ɫɜɹɡɢ ɫ ɩɥɚɧɨɜɵɦ ɭɜɟɥɢɱɟɧɢɟɦ 

ɧɚɝɪɭɡɤɢ ɬɹɝɨɜɨɝɨ ɬɪɚɧɡɢɬɚ ȼɅ 220 ɤȼ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɈɊɍ 220 ɤȼ ɫɨɫɬɚɜɢɬ 

312,6 ɆȼȺ [18]. 

ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɬɨɤ ɥɢɧɢɣ 220 ɤȼ ɫ ɭɱɟɬɨɦ ɩɥɚɧɨɜɨɝɨ ɭɜɟɥɢɱɟɧɢɹ 

ɧɚɝɪɭɡɤɢ ɬɹɝɨɜɨɝɨ ɬɪɚɧɡɢɬɚ ȼɅ 220 ɤȼ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɈɊɍ 220 ɤȼ: 

 

312600
820,386 ,

3 220
ɧɨɦI Ⱥ= =


 

  

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɬɨɤ ɜɵɛɢɪɚɟɦɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚ-

ɧɢɹ ɈɊɍ ɞɨɥɠɟɧ ɛɵɬɶ ɛɨɥɟɟ 820,386 Ⱥ. 

 

2.2.1 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 

ɉɪɨɜɟɞɟɦ ɜɵɛɨɪ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɫɟɪɢɢ ɊɇȾɁ-220-1 ɢ ɊɇȾɁ-220-2 ɞɨ ɜɬɨ-

ɪɨɣ ɫɟɤɰɢɨɧɧɨɣ ɩɟɪɟɦɵɱɤɢ ɜɤɥɸɱɢɬɟɥɶɧɨ. 

Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ [11]: 

−  ɩɨ ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ . . . .ɧ ɚɩɩ ɧ ɭɫɬU U  

−  ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɛɨɱɟɦɭ ɬɨɤɭ . . .max.ɧ ɚɩɩ ɪɚɛI I  

−  ɩɪɨɜɟɪɤɚ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ 2
. . ɬɟɪ ɬɟɪI t ȼɤ  

−  ɩɪɨɜɟɪɤɚ ɧɚ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ .ɞɢɧ ɭi i  

ȼɵɛɢɪɚɟɦ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫɟɪɢɢ ɊɇȾɁ-220-1/1000 ɢ ɊɇȾɁ-220-2/1000, ɬɟɯ-

ɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɊɇȾɁ-220 ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 

 

Ɍɚɛɥɢɰɚ 2.3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɊɇȾɁ-220 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 252 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 1000 

Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ (3 ɫ) 25 
Ɍɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ 63 

ɉɪɨɜɟɪɤɭ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.4. 
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Ɍɚɛɥɢɰɚ 2.4 – ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 220 ɤȼ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Uɧɨɦ = 220 ɤȼ Uɭɫɬ = 220 ɤȼ 
Iɧɨɦ = 1000 Ⱥ Ip.max = 820,386 Ⱥ 

I2
ɬɟɪ ∙ tɬɟɪ = 252∙3 = 1875 ɤȺ2∙ɫ BK = 15,1392∙3 = 688 ɤȺ2∙ɫ 

iɞɢɧ = 63 ɤȺ iɭ = 38,96 ɤȺ 
 

 ȼɵɛɪɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɭɫɥɨɜɢɹɦ ɩɪɨɜɟɪɤɢ ɩɨ ɜɫɟɦ ɩɚ-

ɪɚɦɟɬɪɚɦ.  

 

2.2.2 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 

Ɍɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɧɚ ɩɟɪɜɨɣ ɫɟɤɰɢɨɧɧɨɣ ɩɟɪɟ-

ɦɵɱɤɟ (ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɢ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ȼɅ  

220 ɤȼ). 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ [11]: 

–  ɩɨ ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ . . . .ɧ ɚɩɩ ɧ ɭɫɬU U
 

− ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɛɨɱɟɦɭ ɬɨɤɭ 1 . .max.ɧ ɪɚɛI I  

−  ɩɨ ɤɥɚɫɫɭ ɬɨɱɧɨɫɬɢ 

−  ɩɨ ɜɬɨɪɢɱɧɨɣ ɧɚɝɪɭɡɤɟ 2ɧZ Z  

−  ɪɚɫɱɟɬɧɚɹ ɩɪɨɜɟɪɤɚ ɩɨ ɤɪɢɜɵɦ ɩɪɟɞɟɥɶɧɨɣ ɤɪɚɬɧɨɫɬɢ (ɩɨɥɧɚɹ ɩɨɝɪɟɲ-

ɧɨɫɬɶ ≤ 10 %) ɩɪɨɜɟɪɤɚ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɫɨɝɥɚɫɧɨ ɜɵɪɚɠɟɧɢɸ: 

 

2
. 1 . .

( )  
ɬɟɪ ɧ ɬɟɪ

ɤ I t ȼɤ                                                                   (2.25) 

ɝɞɟ 
.ɬɟɪ

ɤ – ɤɪɚɬɧɨɫɬɶ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, 

1 .ɧ
I  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɢ, ɤȺ.  

 

ɉɪɨɜɟɪɤɚ ɧɚ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
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.. 1 .
2=    ɭɞɢɧ эɞ ɧ

i ɤ I i
                   (2.26)

 

ɝɞɟ 
эɞ

ɤ – ɤɪɚɬɧɨɫɬɶ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. 

 

ɋɪɚɜɧɢɦ ɬɪɢ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɧɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ  

220 ɤȼ (ɬɚɛɥɢɰɚ 2.5). 

 

Ɍɚɛɥɢɰɚ 2.5 – ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɬɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 

220 ɤȼ 

ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɜɟɥɢɱɢɧɵ 
ɌɎɆ-
220 

ɌɎɇȾ-
220Ɇ 

ɌȽɎɆ-
220 

Ɍɢɩ ɢɡɨɥɹɰɢɢ 
Ɇɚɫɥɹ-

ɧɵɣ 
Ɇɚɫɥɹ-

ɧɵɣ 
ɗɥɟɝɚɡɨ-

ɜɵɣ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 220 220 220 

Ʉɪɚɬɧɨɫɬɶ ɬɪɟɯɫɟɤɭɧɞɧɨɝɨ ɬɨɤɚ ɬɟɪɦɢɱɟ-
ɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, Ⱥ 

70 65 75 

Ʉɪɚɬɧɨɫɬɶ ɬɨɤɚ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣ-
ɤɨɫɬɢ, Ⱥ 

115 140 150 

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ɞɥɹ ɢɡ-
ɦɟɪɟɧɢɣ 

0,5 0,5 0,5 

Ɇɚɫɫɚ, ɤɝ 930 958 810 
 

ɋɥɟɞɭɟɬ ɨɬɞɚɬɶ ɩɪɟɞɩɨɱɬɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɫɟɪɢɢ ɌȽɎɆ-220 

ɜɜɢɞɭ ɥɭɱɲɢɯ ɬɟɯɧɢɤɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ (ɷɥɟɝɚɡɨɜɵɟ). 

ɉɪɨɜɟɪɤɚ ɩɨ ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ: 

 

. . . .220 220 .ɧ ɚɩɩ ɧ ɭɫɬU ɤȼ U ɤȼ=  =  

 

ɉɪɨɜɟɪɤɚ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɛɨɱɟɦɭ ɬɨɤɭ: 
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1 . .max.1000 820,386 .ɧ ɪɚɛI Ⱥ I Ⱥ=  =  

 

ɉɪɨɢɡɜɨɞɢɦ ɩɪɨɜɟɪɤɭ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɨ ɮɨɪɦɭɥɟ (2.25): 

 

2 2 2(75 1,0) 3 16875 688ɤȺ ɫ ɤȺ ɫ  =     

 

ɉɪɨɢɡɜɨɞɢɦ ɩɪɨɜɟɪɤɭ ɧɚ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɨ ɮɨɪɦɭɥɟ (2.26): 

 

150 2 1,0 212,1 38,96ɤȺ ɤȺ  =   

 

ɉɪɨɢɡɜɨɞɢɦ ɩɪɨɜɟɪɤɭ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɜɬɨɪɢɱɧɨɣ ɧɚɝɪɭɡɤɟ, ɤɨɬɨɪɚɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɜɵɪɚɠɟɧɢɹ (ɞɥɹ ɫɯɟɦɵ ɩɨɥɧɨɣ ɡɜɟɡɞɵ): 

 

2 . . . = + +ɩɪɢɛ ɩɪɨɜ ɤɨɧɬZ Z Z Z              (2.27) 

ɝɞɟ .ɩɪɢɛZ  – ɫɭɦɦɚɪɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɤɥɸɱɟɧɧɵɯ ɩɪɢ-

ɛɨɪɨɜ ɜɬɨɪɢɱɧɨɣ ɧɚɝɪɭɡɤɢ, Ɉɦ; 

.ɩɪɨɜZ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɪɨɜɨɞɨɜ, Ɉɦ; 

 

.
.

.

=


ɩɪɨɜ
ɩɪɨɜ

ɩɪɨɜ

l
Z

s


,                    (2.28) 

ɝɞɟ 
.ɩɪɨɜ

l  – ɞɥɢɧɚ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɪɨɜɨɞɨɜ, ɦ; 

  – ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɪɨɜɨɞɨɜ, ɞɥɹ ɦɟɞɧɵɯ ɩɪɨ-

ɜɨɞɨɜ 0,0175 Ɉɦ∙ɦɦ2/ɦ; 

.ɩɪɨɜ
s   – ɫɟɱɟɧɢɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɪɨɜɨɞɨɜ, ɦɦ2 

.ɤɨɧɬZ  – ɫɭɦɦɚɪɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɧɬɚɤɬɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɤɨɬɨɪɨɟ ɦɨɠɧɨ 

ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ 0,1 Ɉɦ. 
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.
. 2

, .

= ɩɪɢɛ
ɩɪɢɛ

ɧ ɩɪɢɛ

S
Z

I
,               (2.29) 

ɝɞɟ 
.ɩɪɢɛ

S , 
, .ɧ ɩɪɢɛ

I  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ȼ·Ⱥ, ɢ ɧɨ-

ɦɢɧɚɥɶɧɵɣ ɬɨɤ ɩɪɢɛɨɪɚ, Ⱥ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

ȼɬɨɪɢɱɧɚɹ ɨɛɦɨɬɤɚ ɌɌ, ɫ ɤɥɚɫɫɨɦ ɬɨɱɧɨɫɬɢ 10Ɋ, ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɜ ɫɯɟɦɟ 

ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɊɁȺ ɦɨɳɧɨɫɬɶɸ 1 ȼȺ. ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɨɬɢɜ-

ɥɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɩɨ ɮɨɪɦɭɥɟ (2.29): 

 

2.
0,04 .

1
5

= =
ɩɪɢɛ

Z Ɉɦ  

 

ɉɪɢɧɢɦɚɟɦ ɞɥɢɧɭ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɪɨɜɨɞɨɜ 25 ɦ [18]. ȼɵɛɢɪɚɟɦ ɤɨɧ-

ɬɪɨɥɶɧɵɣ ɤɚɛɟɥɶ ɄȼȼȽɧɝ ɫ ɠɢɥɚɦɢ ɫɟɱɟɧɢɟɦ 4 ɦɦ2. Ɋɚɫɫɱɢɬɵɜɚɟɦ ɫɨɩɪɨɬɢɜɥɟ-

ɧɢɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɪɨɜɨɞɨɜ ɩɨ ɮɨɪɦɭɥɟ (2.28): 

  

.

25 0,0175
0,109

4ɩɪɨɜ
Z Ɉɦ


==  

  

 ɂɬɨɝɨ ɫɭɦɦɚɪɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɬɨɪɢɱɧɨɣ ɧɚɝɪɭɡɤɢ ɩɨ ɮɨɪɦɭɥɟ (2.27): 

 

2 0,04 0,109 0,1 0,249 . = + + =Z Ɉɦ  

 

ɉɪɨɢɡɜɨɞɢɦ ɩɪɨɜɟɪɤɭ ɩɨ ɤɪɢɜɵɦ ɩɪɟɞɟɥɶɧɨɣ ɤɪɚɬɧɨɫɬɢ [15]. Ʉɪɚɬɧɨɫɬɶ 

ɩɟɪɜɢɱɧɨɝɨ ɬɨɤɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 21,5 ɩɪɢ 

2 0,249 . =Z Ɉɦ  ɉɨɥɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɌɌ ɛɭɞɟɬ ɞɨ 10%. 

 ȼɵɛɪɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɌȽɎɆ-220 ɩɪɨɯɨɞɹɬ ɩɪɨɜɟɪɤɭ ɩɨ ɜɫɟɦ 

ɩɚɪɚɦɟɬɪɚɦ. 
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2.2.3 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɡɚɝɪɚɞɢɬɟɥɟɣ 

 ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɡɚɝɪɚɞɢɬɟɥɟɣ (ȼɁ) 220 ɤȼ ɜɵɛɢɪɚɟɦ ȼɁ ɧɚ 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɟ ɦɟɧɟɟ ɪɚɫɱɟɬɧɨɝɨ 820,386 Ⱥ. 

 ɇɚ ɜɜɨɞɚɯ ɈɊɍ 220 ɤȼ ɜɵɛɢɪɚɟɦ ȼɁ ɫɟɪɢɢ ȼɁ 1250 ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 

1250 Ⱥ. ɉɪɨɜɟɪɤɚ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɡɚɝɪɚɞɢɬɟɥɟɣ ɫɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɭ 2.6. 

 

Ɍɚɛɥɢɰɚ 2.6 – ɉɪɨɜɟɪɤɚ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɡɚɝɪɚɞɢɬɟɥɟɣ 220 ɤȼ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Uɧɨɦ = 220  ɤȼ Uɭɫɬ = 220 ɤȼ 
Iɧɨɦ = 1250 Ⱥ Ip.max = 820,386 Ⱥ 

I2
ɬɟɪ ∙ tɬɟɪ = 252∙3 = 1875 ɤȺ2∙ɫ BK = 15,1392∙3 = 688 ɤȺ2∙ɫ 

iɞɢɧ = 80 ɤȺ iɭ = 38,96 ɤȺ 
   

2.2.4 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɝɪɚɧɢɱɢɬɟɥɟɣ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ 

ȼɵɛɢɪɚɸɬɫɹ ɨɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɫɟɪɢɢ Ɉɉɇ. Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ 

ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ Ɉɉɇɩ-220/154/10/550. 

1. ɉɪɨɜɟɪɤɚ ɩɨ ɧɚɢɛɨɥɶɲɟɦɭ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɦɭ ɪɚɛɨɱɟɦɭ ɧɚɩɪɹɠɟ-

ɧɢɸ ɇДU . 

Ⱦɥɹ ɫɟɬɟɣ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ ɧɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ, ɫɨ-

ɝɥɚɫɧɨ ȽɈɋɌ 1516.3-96:  ɇɋU = 145,7 ɤȼ. 

ɉɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɢɡɨɥɹɰɢɢ: 

 

' 1,05 ,ɇɋ ɇɋU U=               (2.22) 

' 1,05 145,7 152,99ɇɋU ɤȼ=  =  

 

Ⱦɥɹ Ɉɉɇɩ-220/154/10/550: 154 152,99ɇДU ɤȼ ɤȼ=     

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

2. ɉɪɨɜɟɪɤɚ ɩɨ ɭɫɥɨɜɢɹɦ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ. 
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ɇɨɦɢɧɚɥɶɧɵɣ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɵɣ ɬɨɤ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ, ɱɟɦ ɧɚ 20% 

ɛɨɥɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɄɁ ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ Ɉɉɇ: 

 

.1,2 ,ȼȻ ɄЗ ɦɚɤɫI I               (2.23) 

1,2 15,139 18,17ȼȻI ɤȺ  =  

 

Ⱦɥɹ Ɉɉɇɩ-220/154/10/550: 40 18,17ȼȻI ɤȺ ɤȺ=   

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

3. ɉɪɨɜɟɪɤɚ ɩɨ ɝɪɨɡɨɜɵɦ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹɦ. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɨɫɬɚɸɳɟɝɨɫɹ ɧɚ Ɉɉɇ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɝɪɨɡɨɜɨɦ 

ɢɦɩɭɥɶɫɟ ɫ ɚɦɩɥɢɬɭɞɨɣ 10 ɤȺ ɞɥɹ ɨɝɪɚɧɢɱɢɬɟɥɟɣ ɫɟɬɟɣ 220 ɤȼ ɧɟ ɞɨɥɠɧɨ ɩɪɟ-

ɜɵɲɚɬɶ 570 ɤȼ [12]. 

Ⱦɥɹ Ɉɉɇɩ-220/154/10/550: . 425 570 .ɨɫɬ ɝU ɤȼ ɤȼ=   

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

4. ɉɪɨɜɟɪɤɚ ɩɨ ɤɨɦɦɭɬɚɰɢɨɧɧɵɦ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹɦ. 

Ɉɫɬɚɸɳɟɟɫɹ ɧɚ Ɉɉɇ ɧɚɩɪɹɠɟɧɢɟ .ɨɫɬ ɤU  ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɤɨɦɦɭɬɚɰɢɨɧ-

ɧɨɝɨ ɢɦɩɭɥɶɫɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ, ɱɟɦ ɧɚ 20% ɦɟɧɶɲɟ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɢɦɩɭɥɶɫɚ ɤɢU  (ɫɨɝɥɚɫɧɨ ȽɈɋɌ 1516.3-96  ɡɧɚɱɟ-

ɧɢɹ ɤɢU  ɧɨɪɦɢɪɭɸɬɫɹ ɞɥɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ 330 ɤȼ.  Ⱦɥɹ ɷɥɟɤɬɪɨɨɛɨɪɭ-

ɞɨɜɚɧɢɹ 6–220 ɤȼ ɧɨɪɦɢɪɭɸɬɫɹ ɨɞɧɨɦɢɧɭɬɧɵɟ ɢɫɩɵɬɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɱɚ-

ɫɬɨɬɨɣ 50 Ƚɰ – 50ɢɫɩU  ). ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɡɧɚɱɟɧɢɟ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɢɦɩɭɥɶɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

502 ,ɤɢ ɢ ɤ ɢɫɩU Ʉ Ʉ U=                (2.24) 

ɝɞɟ ɢɄ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɦɩɭɥɶɫɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɩɪɨɱɧɟɧɢɟ ɢɡɨɥɹɰɢɢ 

ɩɪɢ ɤɨɪɨɬɤɨɦ ɢɦɩɭɥɶɫɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɩɵɬɚɬɟɥɶɧɵɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 

1,35 [12]; 
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ɤɄ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɭɦɭɥɹɬɢɜɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɨɡɦɨɠɧɭɸ ɦɧɨɝɨ-

ɤɪɚɬɧɨɫɬɶ ɢɦɩɭɥɶɫɨɜ ɢ ɫɬɚɪɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,9 [12]. 

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ: 

 

1,35 0,9 2 252 432,9ɤɢU ɤȼ=    =  

 

Ⱦɥɹ Ɉɉɇɩ-220/154/10/550:  . 305 432,9 .ɨɫɬ ɤU ɤȼ ɤȼ=   

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

5. ɉɪɨɜɟɪɤɚ ɩɨ ɞɥɢɧɟ ɩɭɬɢ ɭɬɟɱɤɢ ɜɧɟɲɧɟɣ ɢɡɨɥɹɰɢɢ. 

ɋɨɝɥɚɫɧɨ ȽɈɋɌ 9920-89 ɞɥɹ ɪɚɣɨɧɚ ɫɨ II ɫɬɟɩɟɧɶɸ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ ɜɧɟɲ-

ɧɟɣ ɫɪɟɞɵ ɭɞɟɥɶɧɚɹ ɞɥɢɧɚ ɩɭɬɢ ɭɬɟɱɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2,0 ɫɦ/ɤȼ. Ɍɨ ɟɫɬɶ 

ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɦɢɧɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɩɭɬɢ ɭɬɟɱɤɢ ɞɥɹ Ɉɉɇ: 

 

. 2,0 252 504ɦɢɧ ɉɍL ɫɦ=  =  

 

Ⱦɥɹ Ɉɉɇɩ-220/154/10/550: 550 504 .ɉɍL ɫɦ ɫɦ=   

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

ȼɵɛɪɚɧɧɵɣ ɬɢɩ Ɉɉɇɩ-220/154/10/550 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɭɟɦɵɦ ɩɚɪɚ-

ɦɟɬɪɚɦ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɥɨɜɢɹɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 2. 

ɉɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɄɁ ɜ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ 

ɩɢɬɚɸɳɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɞɥɹ ɜɵɛɨɪɚ ɢ ɩɪɨɜɟɪɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɜɨɞɨɜ ɞɨɩɨɥ-

ɧɢɬɟɥɶɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɨ ɪɟɠɢɦɭ ɄɁ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɷɥɟɤɬɪɨɞɢɧɚɦɢ-

ɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ). ɉɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɜ ɦɢɧɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɢɬɚɸɳɟɣ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɞɥɹ ɩɪɨɜɟɪɤɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ). 

ȼɵɛɪɚɧɨ ɢ ɩɪɨɜɟɪɟɧɨ ɩɨ ɞɨɩɭɫɬɢɦɵɦ ɩɚɪɚɦɟɬɪɚɦ ɡɚɦɟɧɹɟɦɨɟ ɨɛɨɪɭɞɨɜɚ-

ɧɢɟ ɈɊɍ 220 ɤȼ, ɫɨɫɬɚɜɥɟɧɚ ɨɞɧɨɥɢɧɟɣɧɚɹ ɫɯɟɦɚ ɈɊɍ ɩɨɫɥɟ ɱɚɫɬɢɱɧɨɣ ɡɚɦɟɧɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
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Ɋɢɫɭɧɨɤ 2.2 – Ɉɞɧɨɥɢɧɟɣɧɚɹ ɫɯɟɦɚ ɈɊɍ 220 ɤȼ ɩɨɫɥɟ ɱɚɫɬɢɱɧɨɣ ɡɚɦɟɧɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

Ⱦɚɥɟɟ ɫ ɭɱɟɬɨɦ ɪɚɫɫɱɢɬɚɧɧɵɯ ɬɨɤɨɜ ɄɁ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɜɵɛɨɪ ɢ ɩɪɨ-

ɜɟɪɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɊɁȺ, ɪɚɫɫɱɢɬɚɬɶ ɭɫɬɚɜɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɜɢɞɨɜ ɡɚɳɢɬ.  
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3. ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ, ɪɚɫɱɟɬ 

ɭɫɬɚɜɨɤ 

3.1 ȼɵɛɨɪ ɬɟɪɦɢɧɚɥɨɜ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ 
ɚɜɬɨɦɚɬɢɤɢ 

Ɋɟɥɟɣɧɭɸ ɡɚɳɢɬɭ ɫɢɥɨɜɵɯ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɵɩɨɥɧɹɟɦ ɧɚ ɛɚɡɟ ɦɢɤ-

ɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɫɟɪɢɢ «ɋɢɪɢɭɫ-Ɍ» ɩɪɨɢɡɜɨɞɫɬɜɚ ɁȺɈ «Ɋɚɞɢɭɫ Ⱥɜ-

ɬɨɦɚɬɢɤɚ». Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɚɹ ɱɚɫɬɶ ɩɨɡɜɨɥɹɟɬ ɡɚɞɚɬɶ ɬɨɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨ-

ɝɪɚɦɦɧɨ. ȼɧɟɲɧɢɣ ɜɢɞ ɬɟɪɦɢɧɚɥɚ ɋɢɪɢɭɫ-Ɍ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 

Ɋɢɫɭɧɨɤ 3.1 – ȼɧɟɲɧɢɣ ɜɢɞ ɬɟɪɦɢɧɚɥɚ ɋɢɪɢɭɫ-Ɍ 

 

ɋɯɟɦɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɡɚɳɢɬɵ ɫɢɥɨɜɵɯ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚ ɬɟɪ-

ɦɢɧɚɥɟ ɋɢɪɢɭɫ-Ɍ ɩɨɤɚɡɚɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ.  

Ɂɚɳɢɬɭ ɥɢɧɢɣ ɧɚɩɪɹɠɟɧɢɟɦ 6 ɤȼ ɜɵɩɨɥɧɹɟɦ ɧɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨ-

ɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɚɯ ɋɢɪɢɭɫ-2Ʌ-02 ɩɪɨɢɡɜɨɞɫɬɜɚ ɁȺɈ «Ɋɚɞɢɭɫ Ⱥɜɬɨɦɚɬɢɤɚ», 

ɜɧɟɲɧɢɣ ɜɢɞ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.2. 
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Ɋɢɫɭɧɨɤ 3.2 – ȼɧɟɲɧɢɣ ɜɢɞ ɬɟɪɦɢɧɚɥɚ ɋɢɪɢɭɫ-2Ʌ-02 
 

 Ⱦɚɧɧɵɟ ɬɟɪɦɢɧɚɥɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɨɫɥɟɞɧɟɟ ɩɨɤɨɥɟɧɢɟ ɦɢɤɪɨɩɪɨ-

ɰɟɫɫɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɜɢɞɵ 

ɡɚɳɢɬ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 6–35 ɤȼ. 

ɋɯɟɦɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɡɚɳɢɬɵ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ ɧɚɩɪɹɠɟɧɢɟɦ 6 ɤȼ ɧɚ 

ɬɟɪɦɢɧɚɥɟ ɋɢɪɢɭɫ-2Ʌ-02 ɩɨɤɚɡɚɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ. 

ȺȼɊ ɧɚ ɲɢɧɚɯ 6 ɤȼ ɉɋ ɜɵɩɨɥɧɹɟɦ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɦ 

ɬɟɪɦɢɧɚɥɟ ɋɢɪɢɭɫ-ȺȼɊ ɩɪɨɢɡɜɨɞɫɬɜɚ ɁȺɈ «Ɋɚɞɢɭɫ Ⱥɜɬɨɦɚɬɢɤɚ». ɇɨɜɨɟ ɦɢɤɪɨ-

ɩɪɨɰɟɫɫɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɚɜɬɨɦɚɬɢɤɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɚɩɪɹɠɟɧɢɟɦ 0,4 ɢ 6–35 ɤȼ 

«ɋɢɪɢɭɫ-ȺȼɊ» ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ȺȼɊ – ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɜɨɞɚ ɪɟɡɟɪɜɧɨɝɨ ɢɫ-

ɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜ ɫɥɭɱɚɟ ɩɪɨɩɚɞɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɞɧɨɦ ɢɡ ɩɢɬɚɸɳɢɯ ɜɜɨɞɨɜ 

ɩɭɬɟɦ ɜɤɥɸɱɟɧɢɹ ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɚ ɬɚɤɠɟ ȼɇɊ – ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
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ɫɯɟɦɵ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɩɨɫɥɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɢɬɚɧɢɹ ɧɚ ɨɬɤɥɸɱɟɧɧɨɦ 

ɜɜɨɞɟ.  

ȼɧɟɲɧɢɣ ɜɢɞ ɬɟɪɦɢɧɚɥɚ ɋɢɪɢɭɫ-ȺȼɊ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.3. 

 

 

Ɋɢɫɭɧɨɤ 3.3 – ȼɧɟɲɧɢɣ ɜɢɞ ɬɟɪɦɢɧɚɥɚ ɋɢɪɢɭɫ-ȺȼɊ 

 

 ɋɯɟɦɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ȺȼɊ ɧɚ ɬɟɪɦɢɧɚɥɟ ɋɢɪɢɭɫ-ȺȼɊ ɩɨɤɚɡɚɧɚ ɜ 

ɉɪɢɥɨɠɟɧɢɢ ȼ.  

 

3.2 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɫɢɥɨɜɵɯ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

3.2.1 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɫɢɥɨɜɵɯ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɣ ɛɵɫɬɪɨɞɟɣ-

ɫɬɜɭɸɳɟɣ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ.  ɉɪɢ ɩɚɪɚɥɥɟɥɶɧɨɣ 

ɪɚɛɨɬɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟ ɬɨɥɶɤɨ ɛɵɫɬɪɨɟ, ɧɨ ɢ ɫɟɥɟɤɬɢɜɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɩɨɜɪɟɠɞɟɧɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ).  
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ɇɨɦɢɧɚɥɶɧɵɟ ɪɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɉɋ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛ-

ɥɢɰɟ 3.1. 

 

Ɍɚɛɥɢɰɚ 3.1 – ɇɨɦɢɧɚɥɶɧɵɟ ɪɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɉɋ 

ȼɟɥɢɱɢɧɚ Ɉɛɨɡɧɚɱɟɧɢɟ Ɋɟɡɭɥɶɬɚɬɵ 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ  
ɡɚɳɢɳɚɟɦɨɝɨ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼȺ 

Sɧ 32000 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼ 

Uɜɧ 220 

Uɧɧ 6 

ɉɟɪɜɢɱɧɵɟ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɚɜɬɨɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɚ, Ⱥ 

Iɜɧ 83,981 

Iɧɧ 3079,292 

ɉɟɪɜɢɱɧɵɟ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɌɌ, Ⱥ 
nɜɧ 150 

nɧɧ 5000 

 

Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ. 

1) Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɢɝɨɞɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (ɌɌ). 

1. ɉɨ ɭɫɥɨɜɢɸ ɜɵɪɚɜɧɢɜɚɧɢɹ ɜɬɨɪɢɱɧɵɯ ɬɨɤɨɜ ɩɨ ɜɟɥɢɱɢɧɟ: 

 

. . .0,1 2,5 ,   ɇɈɆ Ɍ ɇɈɆ ɌɌ ɇɈɆ ɌI I I                (3.1) 

ɝɞɟ .ɇɈɆ ɌI – ɩɟɪɜɢɱɧɵɣ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɛɦɨɬɤɢ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ⱥ; 

.ɇɈɆ ɌɌI – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɢ ɌɌ, Ⱥ. 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 83,981=ȼɇI Ⱥ  

Ⱦɥɹ ɌɌ ɫɨ ɫɬɨɪɨɧɵ 220 ɤȼ, ɩɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɩɨ ɮɨɪɦɭɥɟ (3.1): 

 

0,1 83,981 150 2,5 83,981 210    = Ⱥ 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 3079,292=ɇɇI Ⱥ 

 

Ⱦɥɹ ɌɌ ɫɨ ɫɬɨɪɨɧɵ 6 ɤȼ, ɩɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɩɨ ɮɨɪɦɭɥɟ (3.1): 

0,1 3079,292 5000 2,5 3079,292 7698,2    = Ⱥ 
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ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
2. ɉɨ ɭɫɥɨɜɢɸ ɨɬɫɬɪɨɣɤɢ ɨɬ ɛɪɨɫɤɚ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɩɨɥɧɨɦ ɧɚɫɵɳɟɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

 

(1)
*

0,74
0,094 ,

100


= + K

B

U
X               (3.2) 

(1)
*

0,74 10,5
0,094 0,172 . .

100


= + =BX ɨ ɟ  

 

 Ȼɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
2

. .

,= ȼɇ
ɛ

ɧ ɬ

U
X

S
                        (3.3) 

2242
1830,1

32
= =ɛX Ɉɦ  

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ 220 ɤȼ, ɩɪɟɧɟɛɪɟɝɚɹ ɚɤɬɢɜɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ, ɨɩɪɟ-

ɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

0 ,= ɥX x L                      (3.4) 

ɝɞɟ 0x – ɭɞɟɥɶɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ, Ɉɦ/ɤɦ. 

 

0,42 1,48 0,622=  =ɥX Ɉɦ  

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɛɚɡɢɫɧɵɦ ɭɫɥɨɜɢɹɦ, ɛɭɞɟɬ ɪɚɜɧɨ 

 

* 0,622 /1830,1 0,00034 . .= =ɥX ɨ ɟ  
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɧɬɭɪɚ ɜɤɥɸɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
(1)

* 1 * ,= + Ʌ BX X K X                  (3.5) 

ɝɞɟ 1K  = 1,1..1,15 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɜɟɥɢɱɟɧɢɟ ɢɧɞɭɤɬɢɜɧɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɜɢɞɭ ɧɟɩɨɥɧɨɝɨ ɧɚɫɵɳɟɧɢɹ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ. 

 

* 0,00034 1,1 0,172 0,1892 . .= +  =X ɨ ɟ  

 

ɂɥɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 

 

0,1892 1830,1 346,277=  =X Ɉɦ  

 

Ⱥɦɩɥɢɬɭɞɧɨɟ ɡɧɚɱɟɧɢɟ ɛɪɨɫɤɚ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪ-

ɦɭɥɟ: 

 

( )2 1
,

3

  +
=


ɥɢɧ

ɚɦɩɥ
U A

I
X

                    (3.6) 

ɝɞɟ  Ⱥ – ɫɦɟɳɟɧɢɟ ɨɫɢ ɫɢɧɭɫɨɢɞɵ ɩɨɬɨɤɨɫɰɟɩɥɟɧɢɹ, ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɫ ɝɨɪɹɱɟɤɚɬɚɧɨɣ ɫɬɚɥɶɸ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,39 [1]. 

  

( )2 242 1 0,39
793,063

3   346,277

  +
= =

ɚɦɩɥI Ⱥ  

 

Ʉɪɚɬɧɨɫɬɶ ɬɨɤɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɚɦɩɥɢɬɭɞɧɨɦɭ ɡɧɚɱɟɧɢɸ ɧɨɦɢɧɚɥɶɧɨɝɨ 

ɬɨɤɚ ɌɌ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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.

,
2

=

ɚɦɩɥ

ɌɌ
ȼɇ ɌɌ

IɄ
I

                             (3.7) 

ɝɞɟ .ȼɇ ɌɌI – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɢ ɌɌ, Ⱥ. 

 

  793,063
3,739 6,7

2 150
= = 

ɌɌɄ  

 

ɉɨ ɭɫɥɨɜɢɸ ɨɬɫɬɪɨɣɤɢ ɨɬ ɛɪɨɫɤɚ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɩɪɟɞɟɥɶɧɚɹ ɤɪɚɬ-

ɧɨɫɬɶ ɌɌ ɫɬɨɪɨɧɵ 220 ɤȼ ɞɨɥɠɧɚ ɛɵɬɶ: Ʉ10≥20 [1]. Ɉɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥɶɧɭɸ ɤɪɚɬ-

ɧɨɫɬɶ ɌɌ ɩɪɢ ɡɚɞɚɧɧɨɣ ɧɚɝɪɭɡɤɟ ɌɌ ɫɨ ɫɬɨɪɨɧɵ 220 ɤȼ. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

. ,= + +ɧɚɝɪ ɤ ɩɟɪ ɜɯ ɬɟɪɦR R R R                       (3.8) 

ɝɞɟ ɤR – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɧɬɪɨɥɶɧɨɝɨ ɤɚɛɟɥɹ, Ɉɦ; 

ɩɟɪR – ɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ ɜ ɬɨɤɨɜɵɯ ɰɟ-

ɩɹɯ, ɪɚɜɧɨ 0,05 Ɉɦ [1]; 

.ɜɯ ɬɟɪɦR – ɜɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɪɦɢɧɚɥɚ, ɪɚɜɧɨ 0,01 Ɉɦ [1]. 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɧɬɪɨɥɶɧɨɝɨ ɤɚɛɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

/ ,= ɤ ɤR L S                           (3.9) 

ɝɞɟ  – ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɠɢɥ ɤɚɛɟɥɹ, ɞɥɹ ɦɟɞɧɨɝɨ ɤɚɛɟɥɹ 

0,029 Ɉɦ ɦɦ2/ɦ [15]; 

ɤS – ɫɟɱɟɧɢɟ ɠɢɥ ɤɚɛɟɥɹ, ɦɦ2. 

 

0,029 50 / 2,5 0,58=  =ɤR Ɉɦ  

 

 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɌɌ, ɩɨ ɮɨɪɦɭɥɟ (3.8): 
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0,58 0,05 0,01 0,64= + + =ɧɚɝɪR Ɉɦ  

 

Ⱦɥɹ ɌɌ ɬɢɩɚ ɌɎɇȾ-220 ɞɥɹ ɧɚɝɪR =0,64 Ɉɦ: Ʉ10=24≥20 [1]. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɬɪɟɛɨɜɚɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

3. ɉɨ ɭɫɥɨɜɢɸ ɨɬɫɬɪɨɣɤɢ ɨɬ ɩɟɪɟɯɨɞɧɵɯ ɪɟɠɢɦɨɜ. 

ɉɪɢɜɟɞɟɧɧɚɹ ɩɪɟɞɟɥɶɧɚɹ ɤɪɚɬɧɨɫɬɶ ɞɥɹ ɞɚɧɧɨɝɨ ɌɌ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪ-

ɦɭɥɟ: 

 

10 . .' / 20,=  ɇɈɆ ɌɌ ɇɈɆ ɌK K I I                    (3.10) 

 

ɢɥɢ ɩɨ ɮɨɪɦɭɥɟ 

 

10 . .' / 24,=  ɇɈɆ Ɍ ɇɈɆ ɌɌK K I I                     (3.11) 

10 20 83,981/150 11,197 24=  = K  

 

ɍɫɥɨɜɢɟ ɨɬɫɬɪɨɣɤɢ ɨɬ ɩɟɪɟɯɨɞɧɵɯ ɪɟɠɢɦɨɜ ɜɵɩɨɥɧɹɟɬɫɹ. 

2) ɉɪɨɜɟɪɤɚ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɚɦɨɚɞɚɩɬɢɪɭɸɳɟɝɨɫɹ ɬɨɪɦɨɠɟ-

ɧɢɹ. 

ɋɚɦɨɚɞɚɩɬɢɪɭɸɳɟɟɫɹ ɬɨɪɦɨɠɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɚɦ-

ɩɥɢɬɭɞɧɨɟ ɡɧɚɱɟɧɢɟ ɛɪɨɫɤɚ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 8-ɤɪɚɬɧɨɝɨ ɩɟɪ-

ɜɢɱɧɨɝɨ ɬɨɤɚ ɨɛɦɨɬɤɢ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ: 

 

/ 793,063 / 83,981 9,443 8= = ɚɦɩ ɧɨɦI I  

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɦɟɧɹɟɬɫɹ ɬɪɚɞɢɰɢɨɧɧɨɟ ɬɨɪɦɨɠɟɧɢɟ. 

3) Ɉɩɪɟɞɟɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪ-

ɦɭɥɟ: 
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1,1 0,02 ,
1

 
  + +  −  

ɪɟɝ
CЗ ɩɟɪ

ɪɟɝ

U
I Ʉ

U
              (3.12) 

ɝɞɟ   – ɩɨɝɪɟɲɧɨɫɬɶ ɌɌ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,1 [1]; 

ɩɟɪɄ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɟɪɟɯɨɞɧɵɣ ɪɟɠɢɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜ-

ɧɵɦ 1,0 [1]; 

 ɪɟɝU – ɞɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜɚ Ɋɉɇ. 

 

0,16
1,1 1,0 0,1 0,02 0,34

1 0,16
   + + = − 

CЗI  

 

ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ CЗI  = 35 %. 

4) Ɉɩɪɟɞɟɥɟɧɢɟ ɤɪɭɬɢɡɧɵ ɩɟɪɜɨɝɨ ɧɚɤɥɨɧɧɨɝɨ ɭɱɚɫɬɤɚ ɬɨɪɦɨɡɧɨɣ ɯɚɪɚɤɬɟ-

ɪɢɫɬɢɤɢ. 

Ʉɪɭɬɢɡɧɚ ɩɟɪɜɨɝɨ ɧɚɤɥɨɧɧɨɝɨ ɭɱɚɫɬɤɚ ɬɨɪɦɨɡɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɩɪɟɞɟ-

ɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

1,1 0,02 ,
1

 
=  + +  −  

ɪɟɝd
ɩɟɪ

t ɪɟɝ

UI Ʉ
I U

              (3.13) 

0,16
1,1 2,0 0,1 0,02 0,45

1 0,16
 =  + + = − 

d

t

I

I
 

 

ɉɪɢɧɢɦɚɟɦ 
d

t

I

I  = 45 % 

5) Ɍɨɱɤɚ ɢɡɦɟɧɟɧɢɹ ɤɪɭɬɢɡɧɵ ɬɨɪɦɨɡɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

 

( )( )4
3

. .1* . .2* . .3*

3
2 min , , ,

4
 +  d

ȻɊ ɇȺɆ ȻɊ ɇȺɆ ȻɊ ɇȺɆ
t

I
SLP I I I

I
             (3.14) 
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ɝɞɟ . .ȻɊ ɇȺɆ iI  – ɡɧɚɱɟɧɢɟ ɛɪɨɫɤɚ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚ-

ɬɨɪɚ, Ⱥ.  

Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɛɪɨɫɤɚ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪ-

ɦɭɥɟ:  

 

. .min . . ,=  ȻɊ ɇȺɆ ɨɬɫ ɇɈɆ Ɍ ɛɪI K I K                (3.15) 

ɝɞɟ ɨɬɫK – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ, ɪɚɜɟɧ 1,1 ɞɥɹ Ɇɍ ɊɁȺ [1]; 

ɛɪK – ɤɨɷɮɮɢɰɢɟɧɬ ɛɪɨɫɤɚ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ, ɪɚɜɟɧ 5 ɞɥɹ Ɇɍ ɊɁȺ [1]. 

 

. .min 1,1 83,981 5 461,894=   =ȻɊ ɇȺɆI Ⱥ  

 

ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɩɨ ɮɨɪɦɭɥɟ (3.14): 

 

433
2 0,45 461,894 35,63

4
 +  =SLP  

 

ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ  SLP = 35,6. 

6) Ɉɩɪɟɞɟɥɟɧɢɟ ɤɪɭɬɢɡɧɵ ɜɬɨɪɨɝɨ ɧɚɤɥɨɧɧɨɝɨ ɭɱɚɫɬɤɚ ɬɨɪɦɨɡɧɨɣ ɯɚɪɚɤɬɟ-

ɪɢɫɬɢɤɢ (
2

d

t

I

I
). Ɂɧɚɱɟɧɢɟ (

2

d

t

I

I
) ɩɨ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜ-

ɧɵɦ 60-70%. ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ 
2

d

t

I

I
 = 65% 

7) Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɨɬɫɟɱɤɢ. 

1. Ɉɬɫɬɪɨɣɤɚ ɨɬ ɛɪɨɫɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ. 

Ɉɬɫɬɪɨɣɤɚ ɨɬ ɛɪɨɫɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

max , d ɨɬɫ ɌɌI K Ʉ                      (3.16) 

ɝɞɟ ɨɬɫK – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ, ɪɚɜɟɧ 1,4 ɞɥɹ Ɇɍ ɊɁȺ [1]. 
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max 1,4 3,739 5,235  =dI Ⱥ  

 

2. Ɉɬɫɬɪɨɣɤɚ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɧɟɲɧɟɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɧɟɲɧɟɝɨ ɄɁ ɛɭɞɟɬ ɩɪɢ 3-ɮɚɡɧɨɦ ɩɨɜɪɟɠɞɟɧɢɢ ɧɚ 

ɫɬɨɪɨɧɟ 6 ɤȼ, ɡɧɚɱɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

max . ,  d ɨɬɫ ɇȻ ɤɡ ɦɚɤɫI K Ʉ I                (3.17) 

ɝɞɟ ɨɬɫK   – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,2 ɞɥɹ Ɇɍ ɊɁȺ; 

ɇȻɄ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɛɚɥɚɧɫɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0.7 ɞɥɹ Ɇɍ ɊɁȺ; 

.ɤɡ ɦɚɤɫI – ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɜɧɟɲ-

ɧɟɝɨ ɤ.ɡ., ɤȺ. 

 

max 1,2 0,7 2,855 2,398   =dI ɤȺ 

 

8) ɍɫɬɚɜɤɢ ɛɥɨɤɢɪɨɜɨɤ ɩɨ ɜɬɨɪɨɣ ɢ ɩɹɬɨɣ ɝɚɪɦɨɧɢɤɚɦ. 

ɍɫɬɚɜɤɢ ɩɪɢɧɢɦɚɸɬɫɹ ɫɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɩɪɨɢɡɜɨɞɢɬɟɥɹ Ɇɍ ɊɁȺ: 

2

1

f

f

I

I
 = 15% c ɩɨɩɟɪɟɱɧɨɣ ɛɥɨɤɢɪɨɜɤɨɣ. 

5

1

f

f

I

I
 = 35% ɫ ɩɨɮɚɡɧɨɣ ɛɥɨɤɢɪɨɜɤɨɣ. 

 

3.2.2 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɦɧɨɝɨɮɚɡɧɵɯ ɄɁ 

 Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɬɨɤɚ 

ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ: 

 

.


 ɇ ɋЗ

ɋЗ ɇɈɆ Ɍ
ȼ

Ʉ Ʉ
I I

Ʉ
 ,              (3.18) 
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ɝɞɟ ɇɄ  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1,1 ɞɥɹ Ɇɍ ɊɁȺ 

[1]; 

ȼɄ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ ɩɪɢɧɢɦɚɟɦ 0,935 ɞɥɹ Ɇɍ ɊɁȺ [1]; 

ɋЗɄ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɚɦɨɡɚɩɭɫɤɚ ɧɚɝɪɭɡɤɢ, ɫɨɝɥɚɫɧɨ ɩɚɫɩɨɪɬɭ Ɇɍ ɊɁȺ. 

Ʉɪɚɬɧɨɫɬɶ ɬɨɤɚ ɫɚɦɨɡɚɩɭɫɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

.
. 3

.

,= ɇɈɆ Ɍ
I ɋЗ

Ʉ ɆȺХ

IɄ
I

                (3.19) 

.

83,981
0,0294

2855
= =I ɋЗɄ  

 

ɉɨ ɤɪɢɜɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɧɚɯɨɞɢɦ ɋЗɄ  = 1,16 [1]. 

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (3.18): 

 

1,1 1,16
83,981 114,609

0,935


  =ɋЗI Ⱥ 

 

ɉɪɢɧɢɦɚɟɦ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ 114,61 Ⱥ. 

 

3.2.3 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɨɤ 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɆɌɁ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɫɨ ɫɬɨɪɨɧɵ ɩɢɬɚɧɢɹ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

.= ɇ
ɋЗ ɇɈɆ Ɍ

ȼ

Ʉ
I I

Ʉ
,                    (3.20) 

1,1
83,981 98,801

0,935
=  =ɋЗI Ⱥ 

    

ɉɪɢɧɢɦɚɟɦ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ 98,8 Ⱥ. 
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3.2.4 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ 

Ⱦɟɣɫɬɜɢɟ ɡɚɳɢɬɵ ɨɫɧɨɜɚɧɨ ɧɚ ɬɨɦ, ɱɬɨ ɜɫɹɤɢɟ, ɞɚɠɟ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ, ɩɨ-

ɜɪɟɠɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɟɧɧɵɟ ɧɚɝɪɟɜɵ ɜɧɭɬɪɢ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɡɵ-

ɜɚɸɬ ɪɚɡɥɨɠɟɧɢɟ ɦɚɫɥɚ ɢ ɨɪɝɚɧɢɱɟɫɤɨɣ ɢɡɨɥɹɰɢɢ, ɱɬɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɞɟɥɟ-

ɧɢɟɦ ɝɚɡɚ [2]. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɪɟɥɟ BF-80/Q. 

 

3.3 Ɂɚɳɢɬɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ ɧɚɩɪɹɠɟɧɢɟɦ 6 ɤȼ 

Ɂɚɳɢɬɚ ɥɢɧɢɣ ɧɚɩɪɹɠɟɧɢɟɦ 6 ɤȼ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨ-

ɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɚɯ ɋɢɪɢɭɫ-2Ʌ-02. 

Ɂɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɄɁ. 

Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɛɚɡɟ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚ-

ɧɢɹ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

. ɋЗ ɨɬɫ ɇɈɆ ɌI Ʉ I  ,               (3.21) 

ɝɞɟ ɨɬɫɄ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ, ɪɚɜɟɧ 5,0 ɞɥɹ Ɇɍ ɊɁȺ [1]; 

 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

.


 ɇ ɋЗ

ɋЗ ɪ ɦɚɤɫ
ȼ

Ʉ Ʉ
I I

Ʉ
 ,               (3.22) 

ɝɞɟ .ɪ ɦɚɤɫI – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɬɨɤ ɥɢɧɢɢ, Ⱥ. 

 

 Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: 

 

=  ɫɯ
ɋɊ ɋЗ

Ɍ

k
I I

n
 ,                    (3.23) 

ɝɞɟ ɫɯk  = 1 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ ɩɨɞɤɥɸɱɟɧɢɹ ɌɌ; 

Ɍn – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɌɌ. 
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 Ʉɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɡɚɳɢɬɵ ɦɨɠɧɨ ɧɚɣɬɢ ɩɨ ɮɨɪɦɭɥɟ: 

 
(2)

,= Ʉ
ч

ɋЗ

I
k

I
                 (3.24) 

ɝɞɟ  (2)
ɄI  – ɬɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ, ɤȺ. 

 

Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (ɁɇɁ). 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

. . ,  ɋ З ɈɌɋ Ȼ ɋI k k I                   (3.25) 

ɝɞɟ ɈɌɋk − ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,2 ɞɥɹ Ɇɍ ɊɁȺ 

[1]; 

Ȼk − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɛɪɨɫɨɤ ɫɨɛɫɬɜɟɧɧɨɝɨ ёɦɤɨɫɬɧɨɝɨ ɬɨɤɚ, 

ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 2,5 ɞɥɹ Ɇɍ ɊɁȺ [1]; 

ɋI − ɫɨɛɫɬɜɟɧɧɵɣ ёɦɤɨɫɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɫɚɦɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɋДI  ɢ 

ɥɢɧɢɢ, ɫɨɟɞɢɧɹɸɳɟɣ ɟɝɨ ɫ Ɋɍ ɢ ёɦɤɨɫɬɧɵɣ ɬɨɤ ɜɯɨɞɹɳɟɣ ɜ ɡɨɧɭ ɞɟɣɫɬɜɢɹ ɡɚ-

ɳɢɬɵ ɥɢɧɢɢ ɋɅI . 

 

 ȿɦɤɨɫɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

,= +ɋ ɋД ɋɅI I I                   (3.26) 

 

Ɂɧɚɱɟɧɢɟɦ ɋДI  ɨɛɵɱɧɨ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ. Ɍɨɝɞɚ ɮɨɪɦɭɥɚ (3.26) ɩɪɢɦɟɬ 

ɜɢɞ: 

 

,= =  ɋ ɋɅ ɋɈI I I L m                           (3.27) 

ɝɞɟ ɋɈI − ɡɧɚɱɟɧɢɟ ɫɨɛɫɬɜɟɧɧɨɝɨ ёɦɤɨɫɬɧɨɝɨ ɬɨɤɚ 1 ɤɦ ɤɚɛɟɥɹ, Ⱥ/ɤɦ; 

L − ɞɥɢɧɚ ɥɢɧɢɢ, ɤɦ; 
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m– ɱɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ ɥɢɧɢɢ, ɲɬ. 

 

ɉɪɢɜɟɞɟɦ ɩɪɢɦɟɪ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ ɊɁ ɮɢɞɟɪɨɜ 6 ɤȼ ɞɥɹ ɮɢɞɟɪɚ 1. 

Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ, ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ, ɩɨ ɮɨɪɦɭɥɟ (3.21): 

 

5 0,092 0,462  =ɋЗI ɤȺ 

 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ, ɩɨ ɮɨɪɦɭɥɟ (3.22): 

 

1,1 1,18
184,8 256,546

0,935


  =ɋЗI Ⱥ  

 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ ɆɌɁ, ɩɨ ɮɨɪɦɭɥɟ (3.23): 

 

1
256,546 6,414

200 / 5
=  =ɋɊI Ⱥ  

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɡɚɳɢɬɵ, ɩɨ ɮɨɪɦɭɥɟ (3.24): 

 

1548
6,0 1,5

256,546
= = чk  

 

ȿɦɤɨɫɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ, ɩɨ ɮɨɪɦɭɥɟ (3.27): 

 

1,0 0,08 1 0,08=   =ɋI Ⱥ  

 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬ ɁɇɁ, ɩɨ ɮɨɪɦɭɥɟ (3.25): 

 

. . 1,2 2,5 0,08 0,24   =ɋ ЗI Ⱥ 
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ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɡɚɳɢɬɵ ɨɬ ɁɇɁ 0,25 Ⱥ. 

 Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɥɢɧɢɣ 6 ɤȼ ɪɚɫɱɟɬɵ ɚɧɚɥɨɝɢɱɧɵ ɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.2. 

 

Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɥɢɧɢɣ 6 ɤȼ 

Ɏɢɞɟɪɵ 10 ɤȼ Iɧɨɦ, ɤȺ Iɫɡ ɌɈ, ɤȺ Iɦɚɤɫ, Ⱥ Iɫɡ ɆɌɁ, Ⱥ Iɫɪ ɆɌɁ, Ⱥ Ʉɱ(ɆɌɁ) Ic,Ⱥ Iɫɡ ɁɇɁ, Ⱥ 

ɮɢɞɟɪ 1 0,092 0,462 184,8 256,546 6,414 6,0 0,080 0,240 
ɮɢɞɟɪ 2 0,098 0,488 195,0 270,706 6,768 7,0 0,100 0,300 
ɮɢɞɟɪ 3 0,089 0,445 177,8 246,828 6,171 10,0 0,080 0,240 
ɮɢɞɟɪ 4 0,188 0,941 376,2 522,254 6,528 4,6 0,732 2,197 
ɮɢɞɟɪ 5 0,171 0,856 342,4 475,332 5,942 5,2 0,722 2,166 
ɮɢɞɟɪ 6 0,184 0,919 367,6 510,315 6,379 4,8 1,028 3,084 
ɮɢɞɟɪ 7 0,187 0,937 374,8 520,311 6,504 4,7 0,900 2,701 
ɮɢɞɟɪ 8 0,171 0,853 341,0 473,388 5,917 5,2 1,047 3,141 
ɮɢɞɟɪ 9 0,151 0,756 151,2 209,901 5,248 11,7 0,809 2,427 
ɮɢɞɟɪ 10 0,108 0,541 108,2 150,207 5,007 16,3 0,908 2,724 

 

3.4 Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ȺȼɊ 

ɋɢɫɬɟɦɚ ȺȼɊ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɢɫɬɨɱɧɢɤɚɦɢ ɩɢɬɚɧɢɹ ɜ ɪɚɫ-

ɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɹɯ. ɉɪɢ ɷɬɨɦ ɩɪɢɦɟɧɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɥɢɱɢɹ 

ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɨɜ ɄɁ ɧɚ ɜɜɨɞɚɯ. 

ȺȼɊ ɜɵɩɨɥɧɹɟɦ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɦ ɬɟɪɦɢɧɚɥɟ ɋɢɪɢɭɫ-

ȺȼɊ ɩɪɨɢɡɜɨɞɫɬɜɚ ɁȺɈ «Ɋɚɞɢɭɫ Ⱥɜɬɨɦɚɬɢɤɚ». 

Ɋɟɠɢɦɵ ɜɵɛɢɪɚɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɤɨɧɮɢ-

ɝɭɪɢɪɨɜɚɧɢɹ Easergy T200S. ɉɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɠɢɦ, SW1 > SW2 Ʉɨɝɞɚ 

ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɩɚɞɚɟɬ ɧɚ ɪɚɛɨɱɟɦ ɜɜɨɞɟ 1, ȺȼɊ ɜɤɥɸɱɚɟɬ ɜɜɨɞ 2 ɫ ɡɚɞɟɪɠɤɨɣ Ɍ1. 

Ɉɛɪɚɬɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɩɪɨɢɡɨɣɞɟɬ ɬɨɥɶɤɨ ɤɨɝɞɚ ɩɪɨɩɚɞɟɬ 

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɜɨɞɟ 2. ȼɪɟɦɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 2 ɫɟɤɭɧɞɵ ɫ  ɭɱɟɬɨɦ 

ɨɬɫɬɪɨɣɤɢ ɨɬ ɭɫɬɚɜɨɤ ɞɪɭɝɢɯ ɡɚɳɢɬ [1].  

ɉɪɨɢɡɜɟɞɟɦ ɜɵɛɨɪ ɭɫɬɚɧɨɜɨɤ ɍȺȼɊ. 

I ɫɬɭɩɟɧɶ, ɭɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

 1 (0,25 0,4) ,= − CP ɇɈɆU U                (3.28) 

1 0,4 6,3 2,5=  =CPU ɤB  
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ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

1 . ,= +ȺȼɊ ɋЗ ɦɚɤɫt t t                    (3.29) 

ɝɞɟ .ɋЗ ɦɚɤɫt – ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ, ɩɪɢɧɢɦɚɟɬɫɹ 9 c 

[4]; 

t – ɜɵɞɟɪɠɤɚ ɫɬɭɩɟɧɢ ɫɟɥɟɤɬɢɜɧɨɫɬɢ, ɫ. 

 

1 9 0,5 9,5= + =ȺȼɊt ɫ  

 

II ɫɬɭɩɟɧɶ, ɭɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

2 (0,65 0,7)= − CP ɇOMU U                                                  (3.30) 

2 0,7 6,3 4,4=  =CPU ɤȼ  

 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

2 ,= +ȺȼɊ ɋȼ ɡɚɩt t t                 (3.31) 

ɝɞɟ ɋȼt – ɜɪɟɦɹ ɜɤɥɸɱɟɧɢɹ ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 

0,1 c ɫɨɝɥɚɫɧɨ ɩɚɫɩɨɪɬɭ; 

ɡɚɩt – ɡɚɩɚɫ ɩɨ ɜɪɟɦɟɧɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,3...0,5 c [4]. 

 

2 0,1 0,4 0,5ȺȼɊt ɫ= + =  
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4. Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ 

ɩɪɨɟɤɬɚ 

4.1 Ɉɛɟɫɩɟɱɟɧɢɟ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹ-

ɬɟɥɶɧɨɫɬɢ: ɤ ɪɚɛɨɬɟ ɜ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɢɤɚ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ ɧɟ ɦɨɥɨɠɟ 

18 ɥɟɬ, ɩɪɨɲɟɞɲɢɟ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɧɟ ɢɦɟɸɳɢɟ ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɹ ɤ ɪɚ-

ɛɨɬɟ; ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɫɬɚɠɢɪɨɜɤɭ ɢ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɩɨ ɜɨɩɪɨɫɚɦ 

ɨɯɪɚɧɵ ɬɪɭɞɚ; ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ [9]. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 

ɨɮɨɪɦɥɹɟɬɫɹ ɧɚɪɹɞ-ɞɨɩɭɫɤ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɪɟɦɨɧɬɧɨɝɨ ɢ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪ-

ɫɨɧɚɥɚ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ: 

1) ɂɫɤɥɸɱɟɧɨ ɩɨɩɚɞɚɧɢɟ ɜɨɞɵ ɢ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɜ ɩɨɦɟɳɟɧɢɟ ɁɊɍ; 

2) Ɍɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɄɊɍ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬɧɵɯ ɛɥɨɤɢɪɨɜɨɤ: 

− ɡɚɩɪɟɬ ɧɚ ɩɟɪɟɦɟɳɟɧɢɟ ɜɵɤɚɬɧɨɣ ɹɱɟɣɤɢ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ ɜɚɤɭɭɦɧɨɝɨ 

ɜɵɤɥɸɱɚɬɟɥɹ ɜɨ ɜɤɥɸɱɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ (ɦɟɯɚɧɢɱɟɫɤɚɹ ɛɥɨɤɢɪɨɜɤɚ); 

− ɡɚɩɪɟɬ ɧɚ ɨɬɤɪɵɜɚɧɢɟ ɞɜɟɪɢ ɤɚɛɟɥɶɧɨɝɨ ɨɬɫɟɤɚ ɄɊɍ ɩɪɢ ɪɚɡɨɦɤɧɭɬɨɦ 

ɩɨɥɨɠɟɧɢɢ ɡɚɡɟɦɥɹɸɳɟɝɨ ɪɚɡɴɟɞɢɧɢɬɟɥɹ (ɦɟɯɚɧɢɱɟɫɤɚɹ ɛɥɨɤɢɪɨɜɤɚ); 

− ɡɚɩɪɟɬ ɧɚ ɜɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɄɊɍ ɩɪɢ ɡɚɦɤɧɭɬɨɦ ɩɨɥɨɠɟɧɢɢ ɡɚ-

ɡɟɦɥɹɸɳɟɝɨ ɪɚɡɴɟɞɢɧɢɬɟɥɹ (ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɛɥɨɤɢɪɨɜɤɚ); 

− ɡɚɩɪɟɬ ɧɚ ɜɤɥɸɱɟɧɢɟ ɡɚɡɟɦɥɹɸɳɟɝɨ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɄɊɍ ɩɪɢ ɜɤɥɸɱɟɧ-

ɧɵɯ ɜɵɤɥɸɱɚɬɟɥɹɯ (ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɛɥɨɤɢɪɨɜɤɚ). 

ȼɵɛɪɨɫ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɞɭɝɢ ɩɪɟɞɭɫɦɨɬɪɟɧ ɜ ɨɤɧɚ ɡɚɞɧɟɣ ɫɬɟɧɤɢ ɤɚ-

ɦɟɪɵ ɄɊɍ. ɇɚ ɞɜɟɪɹɯ ɤɚɦɟɪɵ ɄɊɍ ɪɚɫɩɨɥɨɠɟɧɵ ɫɦɨɬɪɨɜɵɟ ɨɤɧɚ ɞɥɹ ɧɚɛɥɸɞɟ-

ɧɢɹ ɡɚ ɩɨɥɨɠɟɧɢɟɦ ɝɥɚɜɧɵɯ ɤɨɧɬɚɤɬɨɜ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɡɚɡɟɦɥɹɸɳɟɝɨ ɪɚɡɴɟɞɢɧɢ-

ɬɟɥɹ. ɇɚ ɮɚɫɚɞɧɨɣ ɱɚɫɬɢ ɄɊɍ ɪɚɫɩɨɥɨɠɟɧɚ ɦɧɟɦɨɫɯɟɦɚ ɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɢɧɞɢɤɚ-

ɰɢɟɣ ɫɨɫɬɨɹɧɢɹ ɤɥɸɱɟɜɵɯ ɷɥɟɦɟɧɬɨɜ. 

3) Ɉɛɟɫɩɟɱɢɜɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɧɨɫɬɢ. ȼ ɩɨɦɟɳɟɧɢɢ ɁɊɍ 

ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 150 ɥɤ; 
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4) Ⱦɨɫɬɭɩ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɨɝɪɚɧɢɱɟɧ. Ʉɥɸɱɢ ɨɬ ɞɜɟɪɟɣ 

ɨɝɪɚɠɞɟɧɢɣ ɈɊɍ ɢ ɨɬ ɞɜɟɪɟɣ ɁɊɍ ɢɦɟɸɬɫɹ ɭ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɪɟɦɨɧɬɧɨɝɨ ɩɟɪ-

ɫɨɧɚɥɚ; 

5) Ⱦɥɹ ɰɟɩɟɣ ɢɧɞɢɤɚɰɢɢ, ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɧɢ-

ɠɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 42 ȼ;  

6) ɉɪɟɞɭɫɦɨɬɪɟɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɞɢɤɚɰɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɜɨɞɚɯ ɢ ɜɵ-

ɜɨɞɚɯ ɄɊɍ. 

ȼɚɠɧɟɣɲɭɸ ɪɨɥɶ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢɝɪɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ (ɋɂɁ). ɗɥɟɤɬɪɨɦɨɧɬɚɠɧɢɤ ɨɛɹɡɚɧ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɢ ɩɪɚɜɢɥɶɧɨ ɩɪɢɦɟɧɹɬɶ ɜɵɞɚɧɧɵɟ ɟɦɭ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɋɂɁ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɭɫɥɨɜɢɹɦɢ ɢ ɯɚɪɚɤɬɟɪɨɦ ɜɵɩɨɥɧɹɟɦɨɣ ɪɚɛɨɬɵ. 

ɋɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 

Ɍɚɛɥɢɰɚ 4.1 – ɋɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɂɁ 
Ɇɚɪɤɢ-
ɪɨɜɤɚ 

ɋɪɨɤ  
ɧɨɫɤɢ 

Ʉɨɫɬɸɦ ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɵɣ (ɯɚɥɚɬ ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɵɣ) ɁɆɢ 12 

Ȼɨɬɢɧɤɢ ɤɨɠɚɧɵɟ Ɇɢ 12 

Ƚɚɥɨɲɢ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɗɧ Ⱦɟɠɭɪɧɵɟ 

ɉɟɪɱɚɬɤɢ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɗɧ Ⱦɟɠɭɪɧɵɟ 

ɉɟɪɱɚɬɤɢ ɬɪɢɤɨɬɚɠɧɵɟ Ɇɢ Ⱦɨ ɢɡɧɨɫɚ 

Ɉɱɤɢ ɡɚɳɢɬɧɵɟ Ɂɉ Ⱦɨ ɢɡɧɨɫɚ 

Ɂɢɦɨɣ ɧɚ ɧɚɪɭɠɧɵɯ ɪɚɛɨɬɚɯ ɢ ɩɪɢ ɪɚɛɨɬɟ ɜ ɧɟɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɩɨɥɧɢɬɟɥɶɧɨ: 
Ʉɨɫɬɸɦ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɩɨɧɢɠɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɢɡ ɯɥɨɩɱɚɬɨ-

ɛɭɦɚɠɧɨɣ ɬɤɚɧɢ 
Ɍɧ 36 

ɋɚɩɨɝɢ ɤɢɪɡɨɜɵɟ ɭɬɟɩɥɟɧɧɵɟ ɧɚ ɪɟɡɢɧɨɜɨɣ ɩɨɞɨɲɜɟ ɋɥɌɧ20 24 

ɉɟɪɱɚɬɤɢ ɡɢɦɧɢɟ ɞɜɭɩɚɥɵɟ Ɍɧ Ⱦɨ ɢɡɧɨɫɚ 

 

Ɂɚɳɢɬɧɵɟ ɫɪɟɞɫɬɜɚ ɞɨɥɠɧɵ ɩɟɪɢɨɞɢɱɟɫɤɢ ɢɫɩɵɬɵɜɚɬɶɫɹ ɢ ɢɦɟɬɶ ɤɥɟɣɦɨ ɫ 

ɭɤɚɡɚɧɢɟɦ ɞɚɬɵ ɢɫɩɵɬɚɧɢɹ.  

Ɉɫɧɨɜɧɵɟ ɦɟɪɵ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɷɥɟɤɬɪɨɬɪɚɜɦ: 

1) ɂɡɨɥɹɰɢɹ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ; 
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2) ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɞɨ 42 ȼ; 

3) ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɢ ɡɚɧɭɥɟɧɢɹ; 

4) ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɜɵɪɚɜɧɢɜɚɧɢɹ ɩɨɬɟɧɰɢɚɥɨɜ; 

5) ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɍɁɈ; 

6) ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɳɢɬɧɵɯ ɛɥɨɤɢɪɨɜɨɤ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɨɬɤɥɸɱɟɧɢɣ 

ɨɛɨɪɭɞɨɜɚɧɢɹ; 

7) ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɯ ɢ ɡɚɩɪɟɳɚɸɳɢɯ ɩɥɚɤɚɬɨɜ; 

8) ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɋɂɁ; 

9) ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɳɢɬɧɵɯ ɫɩɟɰɫɪɟɞɫɬɜ (ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɤɨɜɪɢɤɨɜ, ɢɡɨ-

ɥɢɪɭɸɳɢɯ ɲɬɚɧɝ ɢ ɬ.ɞ.); 

10) Ɋɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ ɢ ɨɛɭɱɟɧɢɹ ɩɨ ɌȻ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɫ ɩɨɫɥɟɞɭ-

ɸɳɟɣ ɩɪɨɜɟɪɤɨɣ ɡɧɚɧɢɣ. 

ȼ ɰɟɥɨɦ ɨɯɪɚɧɚ ɬɪɭɞɚ ɢ ɌȻ ɩɪɢ ɦɨɧɬɚɠɟ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨɛɫɥɭɠɢɜɚɧɢɢ, ɪɟ-

ɦɨɧɬɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɫɨɝɥɚɫɧɨ ɞɟɣɫɬɜɭɸɳɟɦɭ ȽɈɋɌ 

12.0.004-2015. 

 

Ɋɢɫɭɧɨɤ 4.1 – ɉɪɟɞɭɩɪɟɠɞɚɸɳɢɟ ɩɥɚɤɚɬɵ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɩɪɢ  

ɜɵɩɨɥɧɟɧɢɢ ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 
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4.2 Ɉɛɟɫɩɟɱɟɧɢɟ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɟɤɬɚ 

Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɜ ɪɚɛɨɬɟ ɉɋ. ɗɥɟɤ-

ɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɉɋ ɬɚɤɠɟ ɞɨɥɠɧɚ ɩɪɨɟɤɬɢɪɨɜɚɬɶɫɹ, ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɢ ɪɟɦɨɧ-

ɬɢɪɨɜɚɬɶɫɹ ɫ ɭɫɥɨɜɢɹɦɢ ɩɪɢɱɢɧɟɧɢɹ ɧɚɢɦɟɧɶɲɟɝɨ ɭɳɟɪɛɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ 

[23]. ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ, ɩɪɢ ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨ-

ɜɢɹɯ, ɜɵɛɢɪɚɬɶɫɹ ɬɚɤ, ɱɬɨɛɵ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɭɳɟɪɛ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ (ɷɤɨɥɨ-

ɝɢɱɧɵɟ ɢ ɞɨɥɝɨɜɟɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɝɟɪɦɟɬɢɱɧɨɟ ɧɟɨɛɫɥɭɠɢɜɚɟɦɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭ-

ɞɨɜɚɧɢɟ, ɭɜɟɥɢɱɟɧɧɵɣ ɫɪɨɤ ɌɈ ɢ ɪɟɦɨɧɬɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ.). ȼ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ȽɈɋɌ Ɋ 54906-2012 ɩɨ ɷɤɨɥɨɝɢɱɟɫɤɢ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɦɭ ɩɪɨ-

ɟɤɬɢɪɨɜɚɧɢɸ.  

Ɉɫɧɨɜɧɵɟ ɢɫɬɨɱɧɢɤɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɷɤɪɚ-

ɧɢɪɭɸɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɷɤɪɚɧɚɦɢ ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɠɢɜɵɟ ɨɪ-

ɝɚɧɢɡɦɵ. 

Ɂɧɚɱɢɬɟɥɶɧɭɸ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɨɩɚɫɧɨɫɬɶ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɟ ɷɥɟɤ-

ɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɦɚɫɥɨ. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɡɚɝɪɹɡɧɟɧɢɹ ɢɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɦɚɫɥɨɩɪɢɟɦ-

ɧɢɤɢ, ɦɚɫɥɨɨɬɜɨɞɵ ɢ ɦɚɫɥɨɫɛɨɪɧɢɤɢ. Ɍɚɤɠɟ ɷɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɢ ɩɨɠɚɪɧɭɸ ɛɟɡ-

ɨɩɚɫɧɨɫɬɶ. ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɩɪɢɧɹɬɵ ɤ ɭɫɬɚɧɨɜɤɟ ɷɥɟɝɚɡɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɬɨɤɚ ɧɚ ɩɟɪɜɨɣ ɫɟɤɰɢɨɧɧɨɣ ɩɟɪɟɦɵɱɤɟ (ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɩɟɪɟɬɨɤɨɜ 

ɦɨɳɧɨɫɬɢ ɢ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ȼɅ 220 ɤȼ), ɧɟ ɬɪɟɛɭɸɳɢɟ ɩɪɢɦɟɧɟɧɢɹ ɦɚɫɥɚ ɜ ɩɪɨ-

ɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɂɚɦɟɧɚ ɭɫɬɚɪɟɜɲɟɝɨ ɢ ɢɡɧɨɲɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɊɁȺ ɧɚ ɫɨɜɪɟɦɟɧɧɵɟ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɬɟɪɦɢɧɚɥɵ ɫɟɪɢɢ ɋɢɪɢɭɫ ɩɨɡɜɨɥɢɬ ɫɨɤɪɚɬɢɬɶ ɪɢɫɤ ɜɨɡɧɢɤ-

ɧɨɜɟɧɢɹ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɫɨ-

ɩɪɨɜɨɠɞɚɬɶɫɹ ɜɪɟɞɧɵɦɢ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜɵɛɪɨɫɚɦɢ. ȼ ɰɟɥɨɦ ɨɯɪɚɧɚ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɉɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭ-

ɦɟɧɬɚɦɢ ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

 ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 

ɦɨɞɟɪɧɢɡɚɰɢɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɢ ɱɚɫɬɢɱɧɨɣ ɡɚɦɟɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɈɊɍ 220 ɤȼ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɨɞɫɬɚɧɰɢɢ 220/6 ɤȼ «ɂɪɛɢɧɫɤɚɹ» Ʉɪɚɫɧɨɹɪɫɤɨɣ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

 ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧɵ ɫɥɟɞɭɸɳɢɟ ɜɨɩɪɨɫɵ: 

1) ɋɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɵ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉɋ, ɟɟ ɞɟɣ-

ɫɬɜɭɸɳɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɊɁȺ; 

2) ɉɪɢɜɟɞɟɧɨ ɨɛɨɫɧɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɊɁȺ; 

3) ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɜɥɢɹɸɳɢɯ ɧɚ ɜɵɛɨɪ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 220 ɤȼ ɢ ɭɫɬɚɜɨɤ ɪɚɛɨɬɵ ɊɁȺ, ɜ ɤɥɸɱɟɜɵɯ ɬɨɱɤɚɯ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ; 

4) ȼɵɛɪɚɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ, ɪɚɫ-

ɫɱɢɬɚɧɵ ɭɫɬɚɜɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɜɢɞɨɜ ɡɚɳɢɬ; 

5) Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɨɛɟɫɩɟɱɟɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟ-

ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɉɋ «ɂɪ-

ɛɢɧɫɤɚɹ» ɢɦɟɟɬ ɤɪɢɬɢɱɟɫɤɭɸ ɫɬɟɩɟɧɶ ɢɡɧɨɫɚ ɢ ɧɟɞɨɫɬɚɬɨɱɧɵɟ ɩɨ ɫɨɜɪɟɦɟɧɧɵɦ 

ɬɪɟɛɨɜɚɧɢɹ ɬɟɯɧɢɤɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ. ɗɬɨ ɜɵɡɵɜɚɟɬ ɥɨɠɧɵɟ ɫɪɚɛɚ-

ɬɵɜɚɧɢɹ ɡɚɳɢɬ ɢ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ, ɱɬɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɧɟɞɨɨɬɩɭɫɤɨɦ ɷɥɟɤ-

ɬɪɨɷɧɟɪɝɢɢ ɩɨɬɪɟɛɢɬɟɥɹɦ ɢ ɨɬɤɥɸɱɟɧɢɟɦ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟ-

ɫɤɨɣ ɫɢɫɬɟɦɵ.  

Ɂɚɦɟɧɚ ɢɡɧɨɲɟɧɧɨɝɨ ɢ ɭɫɬɚɪɟɜɲɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɊɁȺ ɧɚ ɫɨɜɪɟɦɟɧɧɵɟ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɬɟɪɦɢɧɚɥɵ ɫɟɪɢɢ «ɋɢɪɢɭɫ» ɩɪɨɢɡɜɨɞɫɬɜɚ ɁȺɈ «Ɋɚɞɢɭɫ Ⱥɜ-

ɬɨɦɚɬɢɤɚ» ɩɪɢɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɪɢɫɤɚ ɩɨɜɪɟɠɞɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɉɋ ɢ ɞɪɭɝɢɯ 

ɛɥɢɠɚɣɲɢɯ ɷɥɟɦɟɧɬɨɜ Ʉɪɚɫɧɨɹɪɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ.  

Ɋɟɥɟɣɧɭɸ ɡɚɳɢɬɭ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɧɚ 

ɛɚɡɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɋɢɪɢɭɫ-Ɍ. Ɂɚɳɢɬɭ ɥɢɧɢɣ ɧɚɩɪɹɠɟɧɢɟɦ 6 

ɤȼ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɧɚ ɛɚɡɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɋɢɪɢɭɫ-
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2Ʌ-02. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɜɨɞ ɪɟɡɟɪɜɚ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɧɚ ɦɢɤɪɨɩɪɨ-

ɰɟɫɫɨɪɧɨɦ ɬɟɪɦɢɧɚɥɟ ɋɢɪɢɭɫ-ȺȼɊ. 

Ɂɚɦɟɧɚ ɜɟɧɬɢɥɶɧɵɯ ɪɚɡɪɹɞɧɢɤɨɜ ɧɚ Ɉɉɇ ɨɛɟɫɩɟɱɢɬ ɧɚɞɥɟɠɚɳɢɣ ɭɪɨɜɟɧɶ 

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɝɪɨɡɨɜɵɯ ɪɚɡɪɹɞɚɯ, ɢɫɤɥɸɱɢɬ ɫɛɨɣ ɜ ɪɚɛɨɬɟ ɦɢɤ-

ɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɩɨɜɵɫɢɬ ɨɛɳɭɸ ɧɚɞɟɠɧɨɫɬɶ ɷɥɟɤɬɪɨɫɧɚɛ-

ɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɨɛɟɫɩɟɱɟɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟ-

ɹɬɟɥɶɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 

ɪɚɛɨɬ, ɪɚɫɫɦɨɬɪɟɧɨ ɨɛɟɫɩɟɱɟɧɢɟ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɪɚɛɨɬɵ ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ 

ɩɨɫɥɟ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɊɁȺ ɫɧɢɡɹɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ, 

ɫɜɹɡɚɧɧɵɟ ɫ ɧɟɞɨɨɬɩɭɫɤɨɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɧɟɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤ-

ɬɢɜɧɨɣ ɪɚɛɨɬɨɣ ɞɟɣɫɬɜɭɸɳɟɣ ɊɁȺ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɭɛɵɬɤɢ, ɢ ɢɡɞɟɪɠɤɢ. ɑɚɫɬɢɱ-

ɧɚɹ ɡɚɦɟɧɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 220 ɤȼ ɨɛɟɫɩɟɱɢɬ ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɩɭɫɤɧɨɣ ɧɚɝɪɭ-

ɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɜɹɡɢ ɫ ɩɥɚɧɨɜɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɧɚɝɪɭɡɤɢ ɬɹ-

ɝɨɜɨɝɨ ɬɪɚɧɡɢɬɚ ȼɅ 220 ɤȼ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɈɊɍ 220 ɤȼ.  
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ɈɉɊȿȾȿɅȿɇɂə, ɈȻɈɁɇȺɑȿɇɂə ɂ ɋɈɄɊȺЩȿɇɂə 

 

ȺȼɊ – ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɜɨɞ ɪɟɡɟɪɜɚ; 

ȼɇ –ɜɵɫɨɤɨɟ ɧɚɩɪɹɠɟɧɢɟ; 

ɁɇɁ – ɡɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ; 

ɄɁ – ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ; 

ɄɅ – ɤɚɛɟɥɶɧɚɹ ɥɢɧɢɹ; 

ɆɌɁ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 

Ɇɍ – ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 

ɇɇ – ɧɢɡɤɨɟ ɧɚɩɪɹɠɟɧɢɟ; 

Ɉɉɇ – ɨɝɪɚɧɢɱɢɬɟɥɶ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ; 

ɉɋ – ɩɨɞɫɬɚɧɰɢɹ; 

ɉɍɗ – ɩɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ; 

ɊɁȺ – ɪɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ; 

Ɋɍ – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 

Ɋɍȼɇ – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 

Ɋɍɇɇ – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 

Ɍɉ – ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ ɩɨɞɫɬɚɧɰɢɹ; 

ɌɈ – ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ; 

ɌɌ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ. 
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ɍɱɟɛ.: ɪɟɤ. Ɇɢɧ. ɨɛɪ. ɊɎ/ ɩɨɞ ɪɟɞ. ȿ.ȼ. Ⱥɦɟɬɢɫɬɨɜɚ. – Ɇ.: ɂɡɞɚɬ. ɞɨɦ Ɇɗɂ, 2018. – 632 

ɫ. – (ɗȻ ɇɗɅȻɍɄ). 

25. Ɏɨɪɬɨɜ, ȼ. ȿ. ɗɧɟɪɝɟɬɢɤɚ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ [Ɍɟɤɫɬ] / ȼ. ȿ. Ɏɨɪɬɨɜ, 

Ɉ. ɋ. ɉɨɩɟɥɶ. – Ⱦɨɥɝɨɩɪɭɞɧɵɣ: ɂɧɬɟɥɥɟɤɬ, 2019. – 168 ɫ  
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Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɦɧɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ 

ɪɚɛɨɬɟ ɦɚɬɟɪɢɚɥɵ ɢ ɤɨɧɰɟɩɰɢɢ ɢɡ ɨɩɭɛɥɢɤɨɜɚɧɧɨɣ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢ ɞɪɭɝɢɯ 

ɢɫɬɨɱɧɢɤɨɜ ɢɦɟɸɬ ɫɫɵɥɤɢ ɧɚ ɧɢɯ. 

 
  Ɉɬɩɟɱɚɬɚɧɨ ɜ 1 ɷɤɡɟɦɩɥɹɪɚɯ. 

 

  Ȼɢɛɥɢɨɝɪɚɮɢɹ 25 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

 
 
 
«_____» ____________ 20___ ɝ. 
              (ɞɚɬɚ) 
 
__________________                                                       Ɂɚɯɚɪɨɜ Ɇɚɤɫɢɦ ȼɚɥɟɪɶɟɜɢɱ 
              (ɩɨɞɩɢɫɶ)                                                                                                             (ɎɂɈ) 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ. ɋɯɟɦɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɫɢɥɨɜɵɯ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ. ɋɯɟɦɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 6 ɤȼ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ. ɋɯɟɦɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɜɨɞɚ ɪɟɡɟɪɜɚ (ȺȼɊ) ɧɚ ɲɢɧɚɯ 6 ɤȼ 

 




