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ȺɇɇɈɌȺɐɂə 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɢ ɧɚ 50 ɥɢɫɬɚɯ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 6 ɥɢɫɬɚɯ 

ɮɨɪɦɚɬɚ Ⱥ1. 

Ɂɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪɺɯ ɪɚɡɞɟɥɨɜ, ɜɵɜɨɞɨɜ ɢ ɜɤɥɸɱɚɟɬ 1 

ɪɢɫɭɧɨɤ, 9 ɬɚɛɥɢɰ ɢ ɫɩɟɰɢɮɢɤɚɰɢɣ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ 

ɫɨɞɟɪɠɢɬ 22 ɧɚɢɦɟɧɨɜɚɧɢɟ. 

 ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɚɡɛɨɪɤɢ ɢ 

ɫɛɨɪɤɢ ɞɜɢɝɚɬɟɥɟɣ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɟɞɟɧ ɩɚɬɟɧɬɧɵɣ 

ɩɨɢɫɤ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ.  

 ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɩɨ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɞɟɬɚɥɟɣ ɞɜɢɝɚɬɟɥɟɣ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɚ ɬɚɤɠɟ ɪɚɫɱɟɬ ɢ 

ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɭɱɚɫɬɤɚ.  

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɞɨɡɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɞɥɹ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɨɣ ɩɪɢɜɚɪɤɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ 

ɞɜɢɝɚɬɟɥɟɣ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɩɪɨɢɡɜɟɞɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱɟɬɵ 

ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ. Ɍɚɤɠɟ ɜ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ 

ɢɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟ. ɉɪɢɜɟɞɟɧɨ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 

ɭɱɚɫɬɤɚ.  

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɜɵɜɨɞɚɦɢ.  
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ABSTRACT 

The final qualifying work consists of an explanatory note on 50 sheets of 

computer text and a graphic part on 6 sheets of A1 format. 

The note consists of an introduction, three sections, and conclusions, and 

includes 1 figure, 9 tables, and specifications. The list of references contains 22 

names. 

 The first section shows the technological process of disassembly and 

Assembly of truck engines, as well as a patent search for existing structures.  

 In the second section, the site was designed to restore truck engine parts, as 

well as the calculation and selection of the main production equipment for the site.  

In the third section, the design of a metering device for electric contact 

welding of crankshafts of truck engines was developed, and the necessary 

calculations of parts and components of the structure were made. Also in the third 

section, the instructions for labor protection, safety and physical culture in 

production are designed. The economic justification of the design and site is given.  

The explanatory note concludes with conclusions. 
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ȼȼȿȾȿɇɂȿ 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɜ ɫɟɥɶɫɤɨɦ 

ɯɨɡɹɣɫɬɜɟ ɩɨɫɬɚɜɥɟɧɵ ɡɚɞɚɱɢ, ɩɟɪɟɣɬɢ ɧɚ ɜɵɩɭɫɤ ɧɨɜɵɯ 

ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɢ ɷɤɨɧɨɦɢɱɧɵɯ ɦɚɲɢɧ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɷɬɢɯ ɡɚɞɚɱ  ɧɭɠɧɨ ɩɨɥɧɨɫɬɶɸ ɭɤɨɦɩɥɟɤɬɨɜɚɬɶ 

ɯɨɡɹɣɫɬɜɚ ɧɟɨɛɯɨɞɢɦɵɦ ɤɨɥɢɱɟɫɬɜɨɦ  ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɯ, 

ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ, ɤɚɱɟɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɞɧɢɦ ɢɡ 

ɧɚɩɪɚɜɥɟɧɢɣ ɭɥɭɱɲɟɧɢɹ ɪɚɛɨɬɵ ɩɨɞɫɨɛɧɵɯ ɯɨɡɹɣɫɬɜ ɹɜɥɹɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ 

ɩɨ ɭɜɟɥɢɱɟɧɢɸ ɫɪɨɤɨɜ ɫɥɭɠɛɵ  ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ, ɫɧɢɠɟɧɢɟ 

ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɟɦɨɧɬɚ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɡɚɬɪɚɬ. 

ɉɨɞɜɨɞɹ ɢɬɨɝɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɢ ɫɨɰɢɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɫɬɪɚɧɵ ɦɨɠɧɨ 

ɫɤɚɡɚɬɶ, ɱɬɨ ɧɟɭɤɥɨɧɧɨ ɩɪɟɬɜɨɪɹɟɬɫɹ ɜ ɠɢɡɧɶ ɚɝɪɚɪɧɚɹ ɩɨɥɢɬɢɤɚ, 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɚɹ ɩɪɨɝɪɚɦɦɚ. ɇɚ 

ɭɤɪɟɩɥɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ ɧɚɩɪɚɜɥɹɸɬɫɹ ɛɨɥɶɲɢɟ ɨɛɴɟɦɵ 

ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ №1 (ɌɈ-1) ɩɪɨɜɨɞɹɬ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ 

ɩɨɪɹɞɤɟ ɜ ɚɜɬɨɦɚɫɬɟɪɫɤɨɣ ɢɥɢ ɧɚ ɦɟɫɬɟ ɫɬɨɹɧɤɢ, ɟɫɥɢ ɢɦɟɸɬɫɹ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɦɟɳɟɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 

№1 ɜɵɩɨɥɧɹɸɬ ɩɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɱɟɝɨ ɞɧɹ. Ɉɧɨ ɜɤɥɸɱɚɟɬ ɜɫɟ ɪɚɛɨɬɵ ɩɨ 

ɟɠɟɞɧɟɜɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ ɨɛɴɟɦ ɪɚɛɨɬ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɌɈ-1. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ №2 (ɌɈ-2) ɩɪɨɜɨɞɹɬ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ 

ɩɨɪɹɞɤɟ ɜ ɚɜɬɨɦɚɫɬɟɪɫɤɨɣ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɚɜɬɨɦɨɛɢɥɶ ɜɵɜɨɞɹɬ ɢɡ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɨɞɢɧ ɪɚɛɨɱɢɣ ɞɟɧɶ. Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ №2 

ɜɤɥɸɱɚɟɬ ɜɫɟ ɪɚɛɨɬɵ ɟɠɟɞɧɟɜɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ №1 ɢ ɨɛɴɟɦ ɪɚɛɨɬ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɌɈ-2. 

ɉɪɢ ɟɠɟɞɧɟɜɧɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ, ɩɟɪɜɨɦ ɢ ɜɬɨɪɨɦ ɬɟɯɧɢɱɟɫɤɢɯ 

ɨɛɫɥɭɠɢɜɚɧɢɹɯ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɨɫɧɨɜɧɵɯ ɦɚɪɨɤ ɭɫɬɚɧɨɜɥɟɧɵ ɬɢɩɨɜɵɟ 

ɩɟɪɟɱɧɢ ɨɛɹɡɚɬɟɥɶɧɵɯ ɪɚɛɨɬ. Ⱦɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ 
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ɞɪɭɝɢɯ ɬɢɩɨɜ ɢ ɦɨɞɟɥɟɣ ɩɟɪɟɱɟɧɶ ɨɛɹɡɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɡɚɜɨɞɫɤɢɯ ɢɧɫɬɪɭɤɰɢɣ, ɭɱɢɬɵɜɚɹ ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɬɢɯ 

ɚɜɬɨɦɨɛɢɥɟɣ. 

ȿɠɟɞɧɟɜɧɨɟ   ɨɛɫɥɭɠɢɜɚɧɢɟ.   ȿɝɨ   ɜɵɩɨɥɧɹɟɬ   ɜɨɞɢɬɟɥɶ   ɚɜɬɨɦɨɛɢɥɹ   

ɧɚ ɨɬɜɟɞɟɧɧɨɦ ɢ ɨɛɨɪɭɞɨɜɚɧɧɨɦ ɞɥɹ ɷɬɨɝɨ ɩɨɫɬɭ. 

ȼ ɟɠɟɞɧɟɜɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜɯɨɞɹɬ: ɧɚɪɭɠɧɵɣ ɨɫɦɨɬɪ ɚɜɬɨɦɨɛɢɥɹ, 

ɩɪɨɜɟɪɤɚ ɚɜɬɨɦɨɛɢɥɹ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɢ ɩɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɱɟɝɨ ɞɧɹ, ɤɨɧɬɪɨɥɶ 

ɡɚ ɡɚɛɨɬɨɣ ɚɜɬɨɦɨɛɢɥɹ ɜ ɩɭɬɢ ɢ ɧɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ ɨɫɬɚɧɨɜɤɚɯ, ɭɛɨɪɨɱɧɨ-

ɦɨɟɱɧɵɟ ɢ ɡɚɩɪɚɜɨɱɧɨ-ɫɦɚɡɨɱɧɵɟ ɪɚɛɨɬɵ. ɉɟɪɟɞ ɜɵɟɡɞɨɦ ɧɚ ɥɢɧɢɸ ɜɨɞɢɬɟɥɶ 

ɩɪɨɜɟɪɹɟɬ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɢ ɤɨɦɩɥɟɤɬɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ. ɂɫɩɪɚɜɧɨɫɬɶ 

ɢ ɤɨɦɩɥɟɤɬɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɞɬɜɟɪɠɞɟɧɵ ɩɨɞɩɢɫɹɦɢ 

ɦɟɯɚɧɢɤɚ ɢ ɜɨɞɢɬɟɥɹ ɜ ɩɭɬɟɜɨɦ ɥɢɫɬɟ. 

Ɋɟɦɨɧɬ ɚɜɬɨɦɨɛɢɥɟɣ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɚ ɜɢɞɚ: ɬɟɤɭɳɢɣ, ɢɥɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ, ɜɵɩɨɥɧɹɟɦɵɣ ɧɚ ɦɟɫɬɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ (ɧɚ ɫɬɚɧɰɢɹɯ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɢɥɢ ɜ ɚɜɬɨɪɟɦɨɧɬɧɵɯ ɦɚɫɬɟɪɫɤɢɯ), 

ɢ ɤɚɩɢɬɚɥɶɧɵɣ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɪɟɦɨɧɬɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɹɯ. ɋɢɫɬɟɦɚ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɞɚɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ 

ɜɤɥɸɱɚɟɬ ɬɨɥɶɤɨ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ (ɌɊ). Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɩɪɨɫɬɨɹ ɚɜɬɨɦɨɛɢɥɹ 

ɜ ɪɟɦɨɧɬɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬ ɚɝɪɟɝɚɬɧɵɣ ɦɟɬɨɞ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɟɢɫɩɪɚɜɧɵɟ 

ɚɝɪɟɝɚɬɵ ɧɟ ɪɟɦɨɧɬɢɪɭɸɬ, ɚ ɡɚɦɟɧɹɸɬ ɧɨɜɵɦɢ ɢɥɢ ɡɚɪɚɧɟɟ 

ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɵɦɢ ɢɡ ɮɨɧɞɚ ɨɛɨɪɨɬɧɵɯ ɚɝɪɟɝɚɬɨɜ. 

ɐɟɥɶɸ ȼɄɊ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɡɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɞɥɹ ɧɚɩɥɚɜɤɢ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ ɝɪɭɡɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ.  Ⱦɚɧɧɚɹ ɬɟɦɚ, ɧɚ ɦɨɣ 

ɜɡɝɥɹɞ, ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ, ɬ.ɤ.  ɛɭɞɟɬ ɫɨɤɪɚɳɟɧɢɹ ɜɪɟɦɟɧɢ ɪɚɛɨɬ ɩɨ 

ɪɟɦɨɧɬɭ ɞɜɢɝɚɬɟɥɟɣ. 
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1 ȺɇȺɅɂɌɂɑȿɋɄȺə ɑȺɋɌɖ 

1.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ 

 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɡɛɨɪɤɢ-ɫɛɨɪɤɢ ɞɜɢɝɚɬɟɥɹ ɢ ɚɝɪɟɝɚɬɨɜ ɧɚ 

ɚɝɪɟɝɚɬɧɨɦ ɭɱɚɫɬɤɟ ɢɥɢ ɢɯ ɫɧɹɬɢɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɩɨɫɬɭ ɡɚɜɢɫɢɬ ɨɬ 

ɤɨɧɫɬɪɭɤɰɢɢ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ. ɂ ɷɬɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɧɟɥɶɡɹ ɧɢɤɚɤ 

ɧɚɪɭɲɚɬɶ, ɱɬɨɛɵ ɧɟ ɧɚɪɭɲɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɫɛɨɪɤɢ ɢɥɢ ɪɚɡɛɨɪɤɢ. ɗɬɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɢɜɨɞɢɬɫɹ ɜ ɬɚɤɨɣ ɥɢɬɟɪɚɬɭɪɟ ɤɚɤ ɬɢɩɨɜɨɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ, ɬɢɩɨɜɵɟ ɧɨɪɦɵ ɜɪɟɦɟɧɢ ɧɚ 

ɪɚɡɛɨɪɤɭ-ɫɛɨɪɤɭ ɢ ɞɪ. 

ɇɨ ɜ ɦɚɫɬɟɪɫɤɢɯ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɢɯ ɨɛɵɱɧɨ ɧɟɬ. ȿɫɥɢ ɢ ɟɫɬɶ, ɬɨ ɝɞɟ-

ɬɨ ɭ ɢɧɠɟɧɟɪɚ ɢ ɜ ɧɟɞɨɫɬɚɬɨɱɧɨɦ ɤɨɥɢɱɟɫɬɜɟ. Ʉɨɧɫɬɪɭɤɰɢɢ ɝɪɭɡɨɜɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ ɪɚɡɧɵɯ ɦɚɪɨɤ ɫɨɜɟɪɲɟɧɧɨ ɪɚɡɧɵɟ ɦɨɝɭɬ ɛɵɬɶ, ɢ ɱɬɨɛɵ ɧɟ 

ɝɚɞɚɬɶ, ɤɚɤ ɫɨɛɪɚɬɶ ɬɨɬ ɢɥɢ ɢɧɨɣ ɭɡɟɥ, ɧɟ ɫɨɜɟɪɲɚɬɶ ɨɲɢɛɨɤ ɩɪɢ ɫɛɨɪɤɟ, ɧɚɞɨ 

ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɢɦɟɬɶ ɨɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɪɚɡɛɨɪɤɢ-

ɫɛɨɪɤɢ, ɢɥɢ ɯɨɬɹ ɛɵ ɫɛɨɪɤɢ ɩɨ ɨɫɧɨɜɧɵɦ ɜɢɞɚɦ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. 

Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɧɭɠɧɚ ɟɳɟ ɢ 

ɩɨɬɨɦɭ, ɱɬɨ ɬɢɩɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɱɚɫɬɨ ɧɟɥɶɡɹ ɫɪɚɡɭ ɩɪɢɦɟɧɹɬɶ ɧɚ ɫɜɨɟɦ 

ɩɪɟɞɩɪɢɹɬɢɢ. Ɍɚɤ ɤɚɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɟ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɤɨɬɨɪɨɟ ɟɫɬɶ ɜ ɦɚɫɬɟɪɫɤɨɣ, ɦɨɠɟɬ ɫɢɥɶɧɨ ɨɬɥɢɱɚɬɶɫɹ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 

ɬɟɯɧɨɥɨɝɢɢ ɧɚɞɨ ɩɟɪɟɫɦɚɬɪɢɜɚɬɶ ɢ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɭɫɥɨɜɢɹɦ ɦɚɫɬɟɪɫɤɨɣ 

ɩɪɢɜɹɡɵɜɚɬɶ ɢɯ [5, 7]. 

 

1.2 Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɪɚɡɛɨɪɤɢ ɞɜɢɝɚɬɟɥɹ 

 

ɉɪɟɠɞɟ ɱɟɦ ɫɨɫɬɚɜɢɬɶ ɦɚɪɲɪɭɬɧɭɸ ɤɚɪɬɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ 

ɪɚɰɢɨɧɚɥɶɧɭɸ ɫɯɟɦɭ ɫɛɨɪɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫɭɧɤɨɦ 1.1. 
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Ɋɢɫɭɧɨɤ 1.1 - ɋɯɟɦɚ ɪɚɡɛɨɪɤɢ ɞɜɢɝɚɬɟɥɹ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ 

ɉɪɨɰɟɫɫ ɪɚɡɛɨɪɤɢ ɩɨɤɚɡɵɜɚɟɦ ɧɚ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɟ ɜ ɜɢɞɟ ɩɪɹɦɵɯ 

ɥɢɧɢɣ, ɤ ɤɨɬɨɪɵɦ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɫɬɚɯ ɩɪɢɦɵɤɚɸɬ ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ, 

ɨɛɨɡɧɚɱɚɸɳɢɟ ɞɟɬɚɥɢ ɢɥɢ ɭɡɥɵ. 

ɉɪɹɦɨɭɝɨɥɶɧɢɤɢ ɪɚɡɞɟɥɟɧɵ ɧɚ ɬɪɢ ɱɚɫɬɢ, ɜ ɤɨɬɨɪɵɯ ɭɤɚɡɵɜɚɸɬ 

ɧɚɢɦɟɧɨɜɚɧɢɟ, ɧɨɦɟɪ ɩɨ ɤɚɬɚɥɨɝɭ ɢ ɱɢɫɥɨ ɞɟɬɚɥɟɣ ɢɥɢ ɭɡɥɨɜ. 

ɐɟɯɨɜɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɨɩɢɫɚɧɢɟ ɪɚɡɛɨɪɤɢ-ɫɛɨɪɤɢ ɚɝɪɟɝɚɬɚ ɫ ɰɟɥɶɸ ɡɚɦɟɧɵ ɤɨɧɤɪɟɬɧɨɝɨ ɭɡɥɚ ɢɥɢ 
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ɞɟɬɚɥɢ. Ɋɚɛɨɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ ɦɟɫɬɟ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɦɨɧɬɚɠɚ-ɞɟɦɨɧɬɚɠɚ ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɧɤɪɟɬɧɨɣ ɪɚɛɨɬɵ ɬɟɤɭɳɟɝɨ 

ɪɟɦɨɧɬɚ (ɌɊ) ɠɟɫɬɤɨ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɚ ɤɨɧɫɬɪɭɤɰɢɟɣ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. 

ɉɨɷɬɨɦɭ ɬɢɩɨɜɚɹ ɩɨɫɬɨɜɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɌɊ, ɤɚɤ ɩɪɚɜɢɥɨ, ɠɟɫɬɤɨ 

ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ [17,18].  

ȼ ɫɨɫɬɚɜ ɨɛɳɟɣ ɢɧɮɨɪɦɚɰɢɢ ɨ Ɍɉ ɜɤɥɸɱɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 

- ɧɚɢɦɟɧɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ; 

- ɨɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ; 

- ɤɨɥɢɱɟɫɬɜɨ, ɩɪɨɮɟɫɫɢɹ ɢ ɤɜɚɥɢɮɢɤɚɰɢɹ ɢɫɩɨɥɧɢɬɟɥɹ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɝɪɚɮɵ: 

- ɧɨɦɟɪ ɜɵɩɨɥɧɹɟɦɨɣ ɪɚɛɨɬɵ; 

- ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɫɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬɵ; 

- ɤɨɥɢɱɟɫɬɜɨ ɦɟɫɬ ɜɨɡɞɟɣɫɬɜɢɹ; 

- ɦɟɫɬɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ; 

- ɩɪɢɛɨɪɵ, ɢɧɫɬɪɭɦɟɧɬ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ; 

- ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. 

ɇɨɦɟɪ ɜɵɩɨɥɧɹɟɦɨɣ ɪɚɛɨɬɵ – ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ 

ɩɪɟɞɫɬɚɜɥɹɟɦɨɝɨ ɩɪɨɰɟɫɫɚ. ɉɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɥɢɛɨ ɹɜɥɹɟɬɫɹ, ɥɢɛɨ ɧɟ 

ɹɜɥɹɟɬɫɹ ɫɢɦɜɨɥɨɦ ɠɟɫɬɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɫɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬɵ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɨɩɢɫɵɜɚɟɦɵɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɰɟɩɨɱɤɭ ɪɚɛɨɬ, 

ɤɨɧɤɪɟɬɢɡɢɪɭɟɦɵɯ ɧɚ ɭɪɨɜɧɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɟɪɟɯɨɞɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɟɪɟɯɨɞ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɦɟɥɤɢɦ 

ɡɜɟɧɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ, ɚ ɟɝɨ ɨɩɢɫɚɧɢɟ ɫɨɞɟɪɠɢɬɫɹ ɜ ɝɪɚɮɟ 

«ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɫɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬɵ». 

Ʉɨɥɢɱɟɫɬɜɨ ɦɟɫɬ ɜɨɡɞɟɣɫɬɜɢɹ. ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɟɫɬ ɜɨɡɞɟɣɫɬɜɢɹ 

ɨɛɹɡɚɬɟɥɶɧɨ ɩɪɢɜɨɞɹɬɫɹ ɜ ɫɨɞɟɪɠɚɧɢɢ ɪɚɛɨɬ, ɚ ɜ ɷɬɨɣ ɝɪɚɮɟ 

ɤɨɧɤɪɟɬɢɡɢɪɭɟɬɫɹ ɢɯ ɤɨɥɢɱɟɫɬɜɨ. 
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Ɇɟɫɬɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ. ȼ ɝɪɚɮɟ ɭɤɚɡɵɜɚɸɬɫɹ ɜɫɟ ɦɟɫɬɚ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɹ ɪɚɛɨɬ ɜ ɪɚɦɤɚɯ ɨɩɢɫɵɜɚɟɦɨɝɨ ɩɟɪɟɯɨɞɚ. 

ɉɪɢɛɨɪɵ, ɢɧɫɬɪɭɦɟɧɬ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. ȼ ɝɪɚɮɟ ɩɪɢɜɨɞɹɬɫɹ 

ɧɚɢɦɟɧɨɜɚɧɢɹ ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɩɪɨɰɟɫɫɟ ɪɟɚɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɟɪɟɯɨɞɚ ɩɪɢɛɨɪɨɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. ȼ ɝɪɚɮɟ ɭɤɚɡɵɜɚɸɬɫɹ ɦɨɧɬɚɠɧɵɟ ɢ 

ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɦɨɦɟɧɬɵ ɡɚɬɹɠɤɢ ɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ ɡɚɡɨɪɵ, 

ɩɨɫɚɞɤɢ, ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɟ ɢ ɞɪɭɝɢɟ ɦɚɬɟɪɢɚɥɵ, ɬɪɟɛɨɜɚɧɢɹ 

ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪ. 

ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɨɛɴɟɦ ɬɟɤɫɬɨɜɨɣ ɱɚɫɬɢ ɜ ɪɚɦɤɚɯ ɨɬɞɟɥɶɧɨɝɨ 

ɩɟɪɟɯɨɞɚ ɜ ɝɪɚɮɚɯ «ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɫɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬɵ» ɢ «Ɍɟɯɧɢɱɟɫɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ» ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤ ɢɥɢ ɢɦɟɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ, 

ɷɬɨɬ ɬɟɤɫɬ ɜɵɞɟɥɹɟɬɫɹ ɜ ɜɢɞɟ ɩɪɢɦɟɱɚɧɢɣ ɢ ɜ ɰɟɥɹɯ ɤɨɦɩɚɤɬɧɨɝɨ ɢɡɥɨɠɟɧɢɹ 

ɦɚɬɟɪɢɚɥɚ ɪɚɫɩɢɫɵɜɚɟɬɫɹ ɩɨ ɜɫɟɣ ɲɢɪɢɧɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ. 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ (ɚɥɝɨɪɢɬɦ)  ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɫɥɟɞɭɸɳɢɣ: 

- ɢɡɭɱɚɟɬɫɹ ɤɨɧɫɬɪɭɤɰɢɹ ɢɡɞɟɥɢɹ,  

- ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɥɚɧ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ,  

- ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɢ ɩɟɪɟɯɨɞɨɜ,  

- ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɟɦɩ (ɬɚɤɬ) ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ,  

- ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɨɪɦɵ ɜɪɟɦɟɧɢ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɤɚɠɞɨɣ ɨɩɟɪɚɰɢɢ,  

- ɜɵɛɢɪɚɸɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɫɩɨɥɧɢɬɟɥɢ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬ,  

-ɨɮɨɪɦɥɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ [20].  

1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɪɦ ɜɪɟɦɟɧɢ ɧɚ ɪɚɡɛɨɪɤɭ ɞɜɢɝɚɬɟɥɟɣ 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɧɚɡɵɜɚɸɬ ɧɨɪɦɨɣ ɜɪɟɦɟɧɢ. Ɍɟɯɧɢɱɟɫɤɚɹ ɧɨɪɦɚ ɜɪɟɦɟɧɢ – ɷɬɨ 

ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɨɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ ɜ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɨɞɧɢɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ 

ɢɫɩɨɥɧɢɬɟɥɹɦɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɜɚɥɢɮɢɤɚɰɢɢ. 
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ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɧɨɪɦɚ ɜɪɟɦɟɧɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ 

ɜ ɦɢɧɭɬɚɯ: 

n

ɌɌ
n

ɌɌɌɌɌ ɩɡ
ɲɬ

ɉɁ
ȾɈɉȼɋɉɈɇ ,    (1.1) 

ɝɞɟ Tɧ - ɧɨɪɦɚ ɜɪɟɦɟɧɢ, ɦɢɧ (ɱɚɫɬɨ ɟɟ ɧɚɡɵɜɚɸɬ ɲɬɭɱɧɨ-ɤɚɥɶɤɭɥɹɰɢɨɧɧɵɦ 

ɜɪɟɦɟɧɟɦ);  

Ɍ0 - ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ, ɦɢɧ;  

Ɍɜɫɩ - ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɦɢɧ;  

Ɍɞɨɩ - ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɦɢɧ;  

Ɍɩɡ - ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɦɢɧ;  

Ɍɲɬ – ɲɬɭɱɧɨɟ ɜɪɟɦɹ, ɦɢɧ; 

nɲɬ - ɤɨɥɢɱɟɫɬɜɨ ɞɟɬɚɥɟɣ ɜ ɩɚɪɬɢɢ, ɲɬ. 

Ɉɫɧɨɜɧɵɦ ɩɪɢ ɪɚɡɛɨɪɤɟ ɧɚɡɵɜɚɸɬ ɜɪɟɦɹ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ 
ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɡɛɨɪɨɱɧɨ-ɫɛɨɪɨɱɧɵɯ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɪɟɝɭɥɢɪɨɜɤɚ, ɩɪɨɜɟɪɤɚ ɢ ɢɫɩɵɬɚɧɢɟ 
ɫɨɛɪɚɧɧɵɯ ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ.  

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɧɚɡɵɜɚɸɬ ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɪɚɡɥɢɱɧɵɟ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɞɟɣɫɬɜɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɜɵɩɨɥɧɟɧɢɟ ɨɫɧɨɜɧɨɣ ɪɚɛɨɬɵ. 
Ʉ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɞɟɣɫɬɜɢɹɦ ɫɥɟɞɭɟɬ ɨɬɧɨɫɢɬɶ: ɭɫɬɚɧɨɜɤɭ, ɜɵɜɟɪɤɭ, 
ɤɪɟɩɥɟɧɢɟ ɢ ɫɧɹɬɢɟ ɪɟɦɨɧɬɢɪɭɟɦɵɯ ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ; ɧɚɫɬɪɨɣɤɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɠɢɦɵ; ɭɩɪɚɜɥɟɧɢɟ 
ɫɬɟɧɞɨɦ ɢ ɞɪɭɝɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ; ɩɟɪɟɫɬɚɧɨɜɤɚ ɢɧɫɬɪɭɦɟɧɬɚ (ɫɦɟɧɚ ɝɨɥɨɜɨɤ) 
ɢ ɞɪ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɜɪɟɦɟɧɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ (ɪɟɝɭɥɢɪɨɜɤɭ ɢ ɩɨɞɧɚɥɚɞɤɭ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ; ɫɦɚɡɤɭ ɫɬɟɧɞɚ; ɪɚɫɤɥɚɞɤɭ ɢ ɭɛɨɪɤɭ 
ɢɧɫɬɪɭɦɟɧɬɚ), ɜɪɟɦɟɧɢ ɩɟɪɟɪɵɜɨɜ ɧɚ ɨɬɞɵɯ, ɟɫɬɟɫɬɜɟɧɧɵɟ ɧɚɞɨɛɧɨɫɬɢ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɝɢɦɧɚɫɬɢɤɭ. 

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɵɦ ɧɚɡɵɜɚɸɬ ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ 
ɪɚɛɨɱɢɦ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɤ ɨɩɪɟɞɟɥɟɧɧɨɣ ɪɚɛɨɬɟ ɢ ɜɵɩɨɥɧɟɧɢɹ ɞɟɣɫɬɜɢɣ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɟɟ ɨɤɨɧɱɚɧɢɟɦ. ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ 
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ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: ɩɨɥɭɱɟɧɢɟ ɡɚɞɚɧɢɹ, ɧɚɪɹɞɚ, ɢɧɫɬɪɭɦɟɧɬɚ; 
ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɪɚɛɨɬɨɣ, ɱɟɪɬɟɠɚɦɢ (ɨɛɪɚɡɰɨɦ), ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ, 
ɚ ɟɫɥɢ ɟɝɨ ɧɟɬ — ɩɪɨɞɭɦɵɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ; ɢɧɫɬɪɭɤɬɚɠ, 
ɩɨɥɭɱɟɧɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɦɚɬɟɪɢɚɥɚ; ɩɨɞɝɨɬɨɜɤɚ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ; ɧɚɥɚɞɤɚ 
ɢɥɢ ɩɟɪɟɧɚɥɚɞɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɧɨɣ ɪɚɛɨɬɵ; ɫɞɚɱɚ ɝɨɬɨɜɵɯ ɚɝɪɝɚɬɨɜ; ɫɞɚɱɚ ɢɧɫɬɪɭɦɟɧɬɚ ɢ 

ɭɛɨɪɤɚ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ. 
ɇɨɪɦɚ ɜɪɟɦɟɧɢ ɞɥɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɫɬɚɧɰɢɣ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɢɬɢɱɟɫɤɢ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ, ɚɧɚɥɢɬɢɱɟɫɤɢ-ɪɚɫɱɟɬɧɵɦ ɢ ɭɤɪɭɩɧɟɧɧɨ-ɤɨɦɩɥɟɤɫɧɵɦ 
ɦɟɬɨɞɚɦɢ.  

ɉɟɪɜɵɣ ɦɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɩɨɦɨɳɢ ɮɨɬɨɝɪɚɮɢɢ 
ɪɚɛɨɱɟɝɨ ɞɧɹ (ɢɥɢ ɯɪɨɧɨɦɟɬɪɚɠɚ) ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜɬɨɪɨɣ – ɧɚ ɪɚɫɱɟɬɧɵɯ 
ɞɚɧɧɵɯ ɫ ɭɱɟɬɨɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɚ ɚɜɬɨɦɨɛɢɥɶɧɨɦ 
ɬɪɚɧɫɩɨɪɬɟ ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɪɟɬɢɣ ɦɟɬɨɞ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɨɪɦɵ ɜɪɟɦɟɧɢ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɤɨɦɩɥɟɤɫɚɦ ɩɪɢɟɦɨɜ ɪɚɛɨɬ. Ⱦɚɧɧɨɟ 
ɧɨɪɦɢɪɨɜɚɧɢɟ ɨɫɧɨɜɚɧɨ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɩɟɪɚɰɢɨɧɧɵɯ ɤɚɪɬ ɧɚ ɬɢɩɨɜɵɟ 
ɨɩɟɪɚɰɢɢ, ɪɚɧɧɟɟ ɩɪɨɧɨɪɦɢɪɨɜɚɧɧɵɟ ɪɚɫɱɟɬɚɦɢ ɢ ɯɪɨɧɨɦɟɬɪɚɠɟɦ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɟɦ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡɞɟɥɢɹ. 

Ɍɚɤ ɤɚɤ ɪɚɡɛɨɪɤɚ ɞɜɢɝɚɬɟɥɹ — ɩɪɨɰɟɫɫ ɫɥɨɠɧɵɣ ɢ ɪɚɫɱɟɬɭ ɧɨɪɦ 
ɜɪɟɦɟɧɢ ɧɟ ɩɨɞɞɚɟɬɫɹ, ɬɨ ɜɪɟɦɹ ɡɚɫɟɤɚɸɬ ɯɪɨɧɨɦɟɬɪɚɠɨɦ ɢɥɢ ɩɪɢɧɢɦɚɸɬ ɢɡ 
ɫɛɨɪɧɢɤɚ ɧɨɪɦ ɜɪɟɦɟɧɢ. ȼ ɬɪɭɞɨɟɦɤɨɫɬɢ ɨɩɟɪɚɰɢɣ, ɤɨɬɨɪɵɟ ɭɤɚɡɚɧɵ ɜ 
ɫɛɨɪɧɢɤɟ ɧɨɪɦɚɯ ɜɪɟɦɟɧɢ ɩɪɢɜɨɞɢɬɫɹ ɲɬɭɱɧɨ-ɤɚɥɶɤɭɥɹɰɢɨɧɧɨɟ ɜɪɟɦɹ, 
ɤɨɬɨɪɨɟ ɜɤɥɸɱɚɟɬ ɢ ɲɬɭɱɧɨɟ, ɢ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ Ɍɲɤ 

=  3,93 ɱɟɥ.-ɱ. 

1.4 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ  

ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɨɜ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɨɣ ɩɪɢɜɚɪɤɢ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɨɪɨɲɤɚ: 

- ɩɪɢɜɚɪɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɨɪɨɲɤɚ ɩɪɢ ɟɝɨ ɫɜɨɛɨɞɧɨɣ ɩɨɞɚɱɟ; 
- ɩɪɢɜɚɪɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɨɪɨɲɤɚ ɭɞɟɪɠɢɜɚɧɢɟɦ ɟɝɨ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɢ ɩɪɢ ɩɨɦɨɳɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ; 
- ɩɪɢɜɚɪɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɨɪɨɲɤɚ ɜ ɡɚɦɤɧɭɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ; 
- ɩɪɢɜɚɪɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɨɪɨɲɤɚ ɡɚɪɚɧɟɟ ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɜ 

ɥɟɧɬɭ. 
- ɩɪɢɜɚɪɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɨɪɨɲɤɚ ɩɪɢ ɟɝɨ ɩɨɞɚɱɟ ɛɭɧɤɟɪɨɦ 

ɞɨɡɚɬɨɪɨɦ; 
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Ɋɚɫɫɦɨɬɪɢɦ ɷɬɢ ɦɟɬɨɞɵ. 
ɗɥɟɤɬɪɨɤɨɧɬɚɤɬɧɚɹ ɩɪɢɜɚɪɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɨɪɨɲɤɚ ɩɪɢ ɟɝɨ 

ɫɜɨɛɨɞɧɨɣ ɩɨɞɚɱɟ. 
ɉɨɪɨɲɨɤ ɫ ɛɭɧɤɟɪɚ ɫɜɨɛɨɞɧɨ (ɫɚɦɨɬɟɤɨɦ) ɩɨɩɚɞɚɟɬ ɜ ɡɨɧɭ 

ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɨɣ ɩɪɢɜɚɪɤɢ: ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɨɦ ɢ ɞɟɬɚɥɶɸ. ɇɟɞɨɫɬɚɬɤɚɦɢ 
ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɸɬɫɹ:  ɛɨɥɶɲɢɟ ɩɨɬɟɪɢ ɧɚ ɨɫɵɩɚɧɢɟ, ɬɪɭɞɧɨɫɬɶ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɨɥɳɢɧɵ ɩɪɢɜɚɪɢɜɚɟɦɨɝɨ ɫɥɨɹ, ɚ ɬɚɤɠɟ ɬɪɭɞɧɨɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ. ɉɪɟɢɦɭɳɟɫɬɜɨ ɷɬɨɝɨ ɦɟɬɨɞɚ ɜ ɬɨɦ, ɱɬɨ 
ɤɨɧɫɬɪɭɤɰɢɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɚ. 

ɗɥɟɤɬɪɨɤɨɧɬɚɤɬɧɚɹ ɩɪɢɜɚɪɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɨɪɨɲɤɚ ɭɞɟɪɠɢɜɚɧɢɟɦ 
ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɢ ɩɪɢ ɩɨɦɨɳɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ. 

ɇɚ ɞɟɬɚɥɶ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɢɧɞɭɤɬɨɪ. ɉɨɞɚɟɬɫɹ 
ɩɨɪɨɲɨɤ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɞɟɬɚɥɢ. ɉɨɪɨɲɨɤ ɩɪɢɬɹɝɢɜɚɟɬɫɹ ɤ ɩɨɜɟɪɯɧɨɫɬɢ 
ɞɟɬɚɥɢ, ɚ ɡɚɬɟɦ ɩɪɢɜɚɪɢɜɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɷɥɟɤɬɪɨɞɚ.  

ɗɥɟɤɬɪɨɤɨɧɬɚɤɬɧɚɹ ɩɪɢɜɚɪɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɨɪɨɲɤɚ ɜ ɡɚɦɤɧɭɬɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ. 

ɉɨɪɨɲɨɤ ɧɚɯɨɞɢɬɫɹ ɦɟɠɞɭ ɞɜɭɦɹ ɨɝɪɚɧɢɱɢɬɟɥɶɧɵɦɢ ɞɢɫɤɚɦɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɩɨ ɬɨɪɰɚɦ ɷɥɟɤɬɪɨɞɚ. ɉɪɢ ɷɬɨɦ ɫɩɨɫɨɛɟ ɧɟɜɨɡɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɯɥɚɠɞɚɸɳɭɸ ɠɢɞɤɨɫɬɶ. 

ɗɥɟɤɬɪɨɤɨɧɬɚɤɬɧɚɹ ɩɪɢɜɚɪɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɨɪɨɲɤɚ, ɡɚɪɚɧɟɟ 
ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɜ ɥɟɧɬɭ. 

Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɩɨɪɨɲɨɤ ɡɚɪɚɧɟɟ ɮɨɪɦɢɪɭɸɬ ɜ ɥɟɧɬɭ ɩɪɢ ɩɨɦɨɳɢ 

ɫɜɹɡɭɸɳɟɝɨ ɜɟɳɟɫɬɜɚ. ȼ ɞɚɧɧɨɦ ɦɟɬɨɞɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɟɧɢɟ 

ɫɩɟɰɢɚɥɶɧɵɯ ɫɜɹɡɭɸɳɢɯ ɜɟɳɟɫɬɜ. 

ɗɥɟɤɬɪɨɤɨɧɬɚɤɬɧɚɹ ɩɪɢɜɚɪɤɚ ɩɨɪɨɲɤɚ ɛɭɧɤɟɪɨɦ ɞɨɡɚɬɨɪɨɦ. ɉɪɢ ɬɚɤɨɦ 

ɦɟɬɨɞɟ ɩɪɢɜɚɪɤɢ ɩɨɪɨɲɨɤ ɩɨɩɚɞɚɟɬ ɜ ɡɨɧɭ ɦɟɠɞɭ ɞɟɬɚɥɶɸ ɢ ɷɥɟɤɬɪɨɞɨɦ. 

ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɞɨɡɢɪɨɜɚɧɢɹ ɩɨɪɨɲɤɚ ɜ ɡɨɧɭ ɩɪɢɜɚɪɤɢ, 

ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɞɨɡɚɬɨɪ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɷɬɨɝɨ ɞɨɡɚɬɨɪɚ ɹɜɥɹɟɬɫɹ, ɬɨ, ɱɬɨ 

ɬɨɱɧɨɫɬɶ ɞɨɡɢɪɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɪɚɜɧɨɦɟɪɧɨɣ ɩɨɞɚɱɢ ɩɨɪɨɲɤɚ 

ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɟɝɨ ɜ ɛɭɧɤɟɪɟ.    

ɉɪɢɦɟɧɟɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ 

ɞɨɡɢɪɨɜɚɧɢɹ ɩɨɪɨɲɤɚ ɢ,  ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɤɚɱɟɫɬɜɨ ɩɨɥɭɱɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɩɨɫɥɟ ɩɪɢɜɚɪɤɢ.    
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2 ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

2.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɭɱɚɫɬɤɚ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ – III. 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ – 300. 

Ɍɚɛɥɢɰɚ 2.1 - ɉɪɨɛɟɝ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨ ɦɚɪɤɚɦ 

Ɇɚɪɤɚ ɚɜɬɨɦɨɛɢɥɹ 

Ʉɨɥ-ɜɨ, 
ɲɬ. 

ɋɭɦɦɚɪɧɵɣ ɝɨɞɨɜɨɣ 
ɩɪɨɛɟɝ, ɤɦ. 

ɋɪɟɞɧɟɫɭɬɨɱɧɵɣ 
ɩɪɨɛɟɝ, ɤɦ 

ɁɂɅ 14 455545 141,4736 

ɄɚɦȺɁ 47 1749318 161,82405 

ɆȺɁ 17 747053 191,06215 

ɄɊȺɁ 13 376298 125,85217 

ɍɪɚɥ 46 1296627 122,55454 

ȽȺɁ-3307 4 132191 143,68587 

 

Ɍɚɛɥɢɰɚ 2.2 - ȼɨɡɪɚɫɬɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ 

Ɇɚɪɤɚ 
lcc, 

ɤɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ, ɢɦɟɸɳɢɯ ɩɪɨɛɟɝ ɫ 
ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɞɨɥɹɯ (%) ɞɨ ɄɊ ȼɫɟɝɨ 

ɞɨ 
0,25 

0,25 - 

0,5 

0,5 - 

0,75 

0,75 - 

1,0 

1,0 - 

1,25   

1,25  - 

1,50 

1,50 - 

1,75 

1,75 -

2,0 

ɛɨɥɟɟ 
2,0 

ɁɂɅ 141  1 6 5 2     14 

ɄɚɦȺɁ 162   5 25 14 3    47 

ɆȺɁ 191 1 2 6 5 2 1    17 

ɄɊȺɁ 126 2 3 5 3      13 

ɍɪɚɥ 123 10 15 20 1      46 

ȽȺɁ-3307 144 1 1 2       4 

 

ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɌɈ), 

ɩɪɨɛɟɝɚ ɞɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ (ɄɊ), ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɈ ɢ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ 

(ɌɊ) ɧɚ 1000 ɤɦ ɩɪɨɛɟɝɚ. ɇɨɪɦɚɬɢɜɵ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɌɈ ɢ ɩɪɨɛɟɝɚ ɞɨ ɄɊ 

ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.3 [4, 21].  
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Ɍɚɛɥɢɰɚ 2.3 - ɇɨɪɦɚɬɢɜɧɚɹ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ 

ɧɨɪɦɚɬɢɜɵ ɩɪɨɛɟɝɚ ɞɨ ɄɊ 

Ɇɚɪɤɚ L
ɧ 

ɌɈ-1 L
ɧ 

ɌɈ-2 L
ɧ

ɄɊ 

ɁɂɅ 3000 12000 175000 

ɄɚɦȺɁ 3000 12000 150000 

ɆȺɁ 3000 12000 160000 

ɄɊȺɁ 3000 12000 135000 

ɍɪɚɥ 3000 12000 150000 

ȽȺɁ-3307 3000 12000 150000 

 

 Ɉɩɪɟɞɟɥɹɟɦ ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɛɟɝɚ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɌɈ-1, 

ɌɈ-2 ɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɤɦ 

 

3111 kkLL
H

,                                                          (2.1) 

 

3122 kkLL
H

,                                                          (2.2) 

 

321 kkkLL
H

кɪкɪ ,                                               (2.3) 

 

ɝɞɟ ɧɧ
LL 21 , ɢ ɧ

кɪL - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɨɪɦɚɬɢɜɧɵɟ ɩɪɨɛɟɝɢ ɞɨ ɌɈ-1, ɌɈ-2 ɢ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɤɦ [4]; 

ɤ1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɚɬɟɝɨɪɢɸ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

(ɬɚɛɥɢɰɚ 4.5 /2/); 

ɤ2 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɨɞɢɮɢɤɚɰɢɸ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ 

ɨɪɝɚɧɢɡɚɰɢɢ ɟɝɨ ɪɚɛɨɬɵ (ɬɚɛɥɢɰɚ 4.6); 

ɤ3 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

(ɬɚɛɥɢɰɚ 4.7); 

Ɉɩɪɟɞɟɥɹɟɦ ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ Ƚɚɡɟɥɶ:  

25200,18,035003111 ккLL
ɧ , ɤɦ; 

100800,18,0140003122 ккLL
ɧ , ɤɦ; 
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1800009,00,18,0250000321 кккLL
ɧ
кɪкɪ , ɤɦ. 

Ɍɚɛɥɢɰɚ 2.4 - Ɉɬɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɛɟɝɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɞɨ 

ɌɈ-1, ɌɈ-2 ɢ ɄɊ 

Ɇɚɪɤɚ Ʉ1 Ʉ2 Ʉ3 LɌɈ-1, ɤɦ LɌɈ-2, ɤɦ LɄɊ, ɤɦ 

ɁɂɅ 0,8 1,1 0,9 2160 8640 138600 

ɄɚɦȺɁ 0,8 1,1 0,9 2160 8640 118800 

ɆȺɁ 0,8 1,1 0,9 2160 8640 126720 

ɄɊȺɁ 0,8 1,1 0,9 2160 8640 106920 

ɍɪɚɥ 0,8 1,1 0,9 2160 8640 118800 

ȽȺɁ-3307 0,8 1,0 0,9 2160 8640 108000 
 

ɑɢɫɥɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɌɈ-1, ɌɈ-2 ɢ ɄɊ ɜ ɰɟɥɨɦ ɩɨ ɩɚɪɤɭ 

ɚɜɬɨɦɨɛɢɥɟɣ 

КɊ

ɂɋȽ
KP

L

АL
N ,                                                   (2.4) 

ɝɞɟ   KPN - ɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

CȽL - ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ, ɤɦ; 

КɊL - ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɦɚɪɤɢ ɚɜɬɨɦɨɛɢɥɹ, ɤɦ; 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɩɥɚɧɨɜɵɣ ɩɪɨɛɟɝ ɨɩɪɟɞɟɥɹɟɬɫɹ [21]: 

TCCPȽCȽ lDL ,                                                        (2.5) 

ɝɞɟ PȽD - ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ; 

CCl - ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ, ɤɦ; 

T - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɩɚɪɤɚ; 

T =0,8…0,95. ɉɪɢɧɢɦɚɸ T =0,95 

ɑɢɫɥɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɌɈ-1 ɢ ɌɈ-2 
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КɊ
ɌɈ

ɂɋȽ
ɌɈ N

L

АL
N

2

2  ,                                              (2.6) 

2

1

1 ɌɈKP

ɌɈ

ɂɋȽ
ɌɈ NN

L

АL
N  ,                                     (2.7) 

ɝɞɟ 1ɌɈL , 2ɌɈL - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ 

ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɌɈ-1 ɢ ɌɈ-2 ɨɩɪɟɞɟɥɟɧɧɨɣ ɦɚɪɤɢ ɚɜɬɨɦɨɛɢɥɹ, ɤɦ. 

Ⱦɥɹ ɚɜɬɨɦɨɛɢɥɟɣ: 

          86605795,0179300TCCPȽCȽ lDL ɤɦ 

 

   6
180000

21866057

КɊ

ɂɋȽ
KP

L

АL
N  

  1006
10080

21866057

2

2 КɊ
ɌɈ

ɂɋȽ
ɌɈ N

L

АL
N  

  3191006
10080

21866057
2

1

1 ɌɈKP

ɌɈ

ɂɋȽ
ɌɈ NN

L

АL
N  

 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ 

ɨɛɫɥɭɠɢɜɚɧɢɣ ɞɥɹ ɤɚɠɞɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.5 [3]. 

Ɍɚɛɥɢɰɚ 2.5 - ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɩɪɨɝɪɚɦɦɚ ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 

ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ ɤɚɩɢɬɚɥɶɧɨɦɭ ɪɟɦɨɧɬɭ 

Ɇɨɞɟɥɶ 
ɚɜɬɨɦɨɛɢɥɹ CȽL , ɤɦ 

Ɂɚ ɝɨɞ 

1ɌɈN  2ɌɈN  KPN  

ɁɂɅ 40320 196 61 4 

ɄɚɦȺɁ 46120 752 233 18 

ɆȺɁ 54453 321 100 7 

ɄɊȺɁ 35868 162 50 4 

ɍɪɚɥ 34928 558 172 14 

ȽȺɁ-3307 40950 57 17 2 

 

Ɋɚɫɱɟɬ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɈ ɢ ɌɊ: 

 

5211 kktt
H

,                                                                        (2.8) 

5222 kktt
H

,                                                                        (2.9) 
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54321 kkkkktt
H

TPTP ,                                                (2.10) 

ɝɞɟ ɧɧ
tt 21 , ɢ ɧ

tɪt - ɧɨɪɦɚɬɢɜɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɈ-1, ɌɈ-2 ɢ ɌɊ ɧɚ 1000 ɤɦ 

ɩɪɨɛɟɝɚ ɛɚɡɨɜɨɣ ɦɨɞɟɥɢ ɚɜɬɨɦɨɛɢɥɹ, ɱɟɥ-ɱ; 

ɤ4 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɭɞɟɥɶɧɨɣ ɬɪɭɞɨɟɦɤɨɫɬɢ 

ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ (ɌɊ); 

ɤ5 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɢ 

ɪɟɦɨɧɬɢɪɭɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɢ ɤɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢ 

ɫɨɜɦɟɫɬɢɦɵɯ ɝɪɭɩɩ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.6. 

Ɍɚɛɥɢɰɚ 2.6 - Ɉɬɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɧɨɪɦɚɬɢɜɵ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɈ ɢ ɌɊ 

ɞɥɹ ɤɚɠɞɨɝɨ ɚɜɬɨɦɨɛɢɥɹ  

Ɇɚɪɤɚ 
ɚɜɬɨɦɨɛɢɥɹ 

Ʉɨɷɮɮɢɰɢɟɧɬɵ 
ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɌɈ ɢ ɌɊ 

ɧɚ 1000 ɤɦ, ɱɟɥ-ɱ 

ɇɨɪɦɚɬɢɜɧɚɹ Ɋɚɫɱɟɬɧɚɹ 

ɤ1 ɤ2 ɤ3 ɤ4 ɤ5 
ɧ
1t  ɧ

2t  ɧ
ɌɊt  1t  2t  ɌɊt  

ɁɂɅ 1,2 1,0 1,1 1,19 1,10 2,7 10,8 3,6 2,97 11,88 6,24 

ɄɚɦȺɁ 1,2 1,0 1,1 1,40 1,10 3,4 14,5 8,5 3,74 15,95 17,28 

ɆȺɁ 1,2 1,0 1,1 1,14 1,10 3,4 13,8 6 3,74 15,18 9,94 

ɄɊȺɁ 1,2 1,0 1,1 0,93 1,10 3,5 14,7 6,2 3,85 16,17 8,38 

ɍɪɚɥ 1,2 1,0 1,1 0,78 1,10 3,8 16,5 6 4,18 18,15 6,80 

ȽȺɁ-3307 1,2 1,0 1,1 0,78 1,10 2,2 9,1 3,7 2,42 10,01 4,16 

 

Ɉɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɣ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɈ-1, 

ɌɈ-2 ɢ ɌɊ ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ: 

n

nn
ɜɡɜɫɪ

AAA

AtAtAt
t

...

...

21

2211
. ,                               (2.11) 

ɝɞɟ nttt ,, 21  - ɪɚɫɱɟɬɧɵɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ ɦɨɞɟɥɟɣ 1,2,…, n.; 

       Ⱥ1, Ⱥ2, Ⱥn – ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟɣ ɦɨɞɟɥɟɣ 1,2,…, n. 

 

Ɉɩɪɟɞɟɥɹɟɦ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɌɈ ɢ ɌɊ, ɱɟɥ.-ɱ. 
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ɌɈТ
ɜɡɜɟɲɫɪiȽɌɈТ tNɌ . ,                                                    (2.12) 

          
1000

..

i

ɂ
ɌP
ɜɡɜɟɲcpCȽ

ɌP

AtL
Ɍ ,                                               (2.13) 

ɝɞɟ iȽN - ɝɨɞɨɜɨɟ ɱɢɫɥɨ ɨɛɫɥɭɠɢɜɚɧɢɣ ɞɚɧɧɨɝɨ ɜɢɞɚ ( ȽN1 , ȽN2 ) ɞɥɹ ɞɚɧɧɨɣ 

ɦɨɞɟɥɢ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ; 
TOi

ɜɡɜɟɲcɪt . - ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɈ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ 

ɫɨɜɦɟɫɬɢɦɨɣ ɝɪɭɩɩɵ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɱɟɥ-ɱ; 

 
TɊ
ɜɡɜɟɲcɪt . - ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɊ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ 

ɫɨɜɦɟɫɬɢɦɨɣ ɝɪɭɩɩɵ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɱɟɥ-ɱ; 

Ⱦɥɹ ɚɜɬɨɦɨɛɢɥɟɣ: 

 

125192,33191ɌɈɌ ɱɟɥ-ɱ; 

163232,161002ɌɈɌ ɱɟɥ-ɱ; 

8747
1000

2115,851103
ɌɊɌ ɱɟɥ-ɱ; 

        ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.7. 

Ɍɚɛɥɢɰɚ 2.7 - Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɌɈ ɢ ɌɊ 

Ɇɨɞɟɥɶ 

ɚɜɬɨɦɨɛɢɥɹ 

1

..

ɌɈ
ɜɡɜɟɲɫɪt , 

ɱɟɥ-ɱ 

2

..

ɌɈ
ɜɡɜɟɲɫɪt , 

ɱɟɥ-ɱ 

ɌɊ
ɜɡɜɟɲɫɪt .. , 

ɱɟɥ-ɱ 
CȽL , ɤɦ 

1ɌɈɌ , 

ɱɟɥ-ɱ 

2ɌɈɌ , 

ɱɟɥ-ɱ 

ɌɊɌ , 

ɱɟɥ-ɱ 

ɁɂɅ 3,92 16,32 8,15 40320 769 996 4601 

ɄɚɦȺɁ    46120 2950 3803 17669 

ɆȺɁ    54453 1259 1632 7545 

ɄɊȺɁ    35868 635 816 3801 

ɍɪɚɥ    34928 2189 2807 13096 

ȽȺɁ-3307    40950 224 277 1335 

 

2.2 Ⱥɝɪɟɝɚɬɧɵɟ ɪɚɛɨɬɵ ɧɚ ɭɱɚɫɬɤɟ 

Ɍɚɝɪ = Ʉɚɝɪ·∑Ɍɬɪ,                           (2.14) 
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ɝɞɟ Ʉɚɝɪ – ɞɨɥɹ ɚɝɪɟɝɚɬɧɵɯ ɪɚɛɨɬ ɜ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɊ, Ʉɚɝɪ = 0,217 /3/ 

Ɍɚɝɪ = 0,217· 92042 = 19973 ɱɟɥ.-ɱ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɦɟɪɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɬɪɭɞɨɟɦɤɨɫɬɢ ɬɟɤɭɳɟɝɨ 

ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ ɫɟɦɟɣɫɬɜɚ ɄɚɦȺɁ ɩɨ ɚɝɪɟɝɚɬɚɦ, ɫɢɫɬɟɦɚɦ ɢ   ɭɡɥɚɦ ɜ 

ɩɪɨɰɟɧɬɚɯ ɨɬ ɨɛɳɟɣ ɬɪɭɞɨɟɦɤɨɫɬɢ (ɬɚɛɥɢɰɚ 23 /3/) ɧɚɯɨɞɢɦ ɞɨɥɸ ɪɟɦɨɧɬɚ 

ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɚɜɬɨɦɨɛɢɥɹ Ɍɡɦ   

Ɍɡɦ  = Кɡɦ  · Ɍɚɝɪ ,              (2.15) 

ɝɞɟ Кɡɦ  - ɞɨɥɹ ɪɟɦɨɧɬɚ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɜ ɚɝɪɟɝɚɬɧɵɯ ɪɚɛɨɬɚɯ, Кɡɦ  =0,10 

Ɍɡɦ  = 0,10 · 19973 = 1997 ɱɟɥ.-ɱ.  

 ȼ ɢɬɨɝɟ ɩɨɥɭɱɚɟɦ ɬɪɭɞɨɟɦɤɨɫɬɶ ɚɝɪɟɝɚɬɧɨɝɨ ɭɱɚɫɬɤɚ Ɍɭɱ = 1997 ɱ.-ɱ. 

2.3 ȼɵɛɨɪ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɭɱɚɫɬɤɚ ɢ ɪɚɫɱɟɬ ɮɨɧɞɨɜ ɜɪɟɦɟɧɢ 

ɉɪɟɞɩɪɢɹɬɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɜɨɸ ɞɟɹɬɟɥɶɧɨɫɬɶ 365 ɞɧɟɣ ɜ ɝɨɞɭ ɛɟɡ 

ɜɵɯɨɞɧɵɯ. ȼ ɜɵɯɨɞɧɵɟ ɞɧɢ ɨɬɞɵɯɚɟɬ ɬɨɥɶɤɨ ɚɞɦɢɧɢɫɬɪɚɰɢɹ. 

Ɋɟɦɨɧɬɧɚɹ ɡɨɧɚ ɪɚɛɨɬɚɟɬ 6 ɞɧɟɣ ɜ ɧɟɞɟɥɸ. Ʉɚɠɞɵɣ ɭɱɚɫɬɨɤ ɢ ɡɨɧɚ 

ɢɦɟɸɬ ɫɜɨɣ ɝɪɚɮɢɤ ɢ ɪɟɠɢɦ ɪɚɛɨɬɵ.  

       ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɭɱɚɫɬɤɚ [5, 8]: 

        Фɧ = (Ⱦɤ – Ⱦɜ – Ⱦɩ) · Ɍɫɦ – (2Ⱦɩɜ + Ⱦɩɩ),                               (2.16)  

ɝɞɟ Ⱦɤ = 365 – ɤɨɥɢɱɟɫɬɜɨ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ;  

                    Ⱦɜ = 52 – ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ; 

                 Ⱦɩ = 15 – ɤɨɥɢɱɟɫɬɜɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ; 

                 Ⱦɩɩ = 15 – ɤɨɥɢɱɟɫɬɜɨ ɩɪɟɞɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ; 

                 Ⱦɩɜ = 52 – ɤɨɥɢɱɟɫɬɜɨ ɩɪɟɞɜɵɯɨɞɧɵɯ ɞɧɟɣ; 

                 Ɍɫɦ = 7 ɱɚɫɨɜ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ. 

           Фɧ = (365 – 52 – 15) · 7 – (2 · 52 + 5) = 1977 ɱɚɫɚ 

 

Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 

 

  Ɋɚɫɫɱɢɬɵɜɚɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɟ (ɹɜɨɱɧɨɟ) ɱɢɫɥɨ ɪɚɛɨɱɢɯ 
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            Ɋɬ =Ɍɭɱ /Фɧ ;                                                          (2.17) 

             Ɋɬ = 1997 / 1977 = 1,01 ɱɟɥ., ɩɪɢɦɟɦ Ɋɬ = 1 ɱɟɥ. 

   Ɋɚɫɫɱɢɬɵɜɚɟɦ  ɲɬɚɬɧɨɟ (ɫɩɢɫɨɱɧɨɟ) ɱɢɫɥɨ ɪɚɛɨɱɢɯ 

             Ɋɲ = Ɍɭɱ / Фɞ,                                                           (2.18) 

ɝɞɟ  Фɞ – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɪɚɛɨɱɟɝɨ.  

Фɞ = Фɧ       (2.19) 

ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ,  =0,9 /4/ 

Фɞ = 0,9·1977 = 1779 ɱ  

             Ɋɲ = Ɍɭɱ /Фɪɦ ,                      (2.20) 

Ɋɲ = 1997 /1779 = 1,12 ɱɟɥ., ɩɪɢɦɟɦ Ɋɲ = 1 ɱɟɥ. 

 

2.4 ɉɨɞɛɨɪ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

Ɍɚɤ ɤɚɤ ɪɚɫɱɟɬɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɟ  ɱɢɫɥɨ ɪɚɛɨɱɢɯ 

ɫɨɫɬɚɜɢɥɨ 1,01 ɱɟɥ ɧɟɬɪɭɞɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ ɛɟɡ ɪɚɫɱɟɬɨɜ, ɱɬɨ ɪɚɫɱɟɬɧɨɟ ɱɢɫɥɨ 

ɤɚɠɞɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɟɦɨɧɬɚ ɩɪɢɧɹɬɵɯ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɷɬɨɣ ɠɟ ɨɛɳɟɣ 

ɬɪɭɞɨɟɦɤɨɫɬɢ ɛɭɞɟɬ ɦɟɧɶɲɟ ɨɞɧɨɝɨ. 

ɉɨɷɬɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɢɧɢɦɚɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɪɟɦɨɧɬɚ ɩɪɢɧɹɬɵɯ ɚɝɪɟɝɚɬɨɜ. 

ȼɫɟ ɩɪɢɧɹɬɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɢɜɨɞɢɦ ɜ ɬɚɛɥɢɰɟ 2.8. 
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Ɍɚɛɥɢɰɚ 2.8 - ȼɟɞɨɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɱɚɫɬɤɚ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ 

№
 ɩ

ɨɡ
. 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɨɛɨɪɭɞɨɜɚɧɢɹ Ɇɚɪɤɚ Ʉ

ɨɥ
-ɜ

ɨ Ƚɚɛɚɪɢɬɵ, ɦɦ ɉɥɨɳɚɞɶ, ɦ2
 Ɇɨɳɧ. 

ɷɥ.ɞɜ., 
ɤȼɬ ɞɥɢɧɚ ɲɢɪɢɧɚ ɟɞ. ɜɫɟɝɨ 

1 2 3 4 5 6 7 8 9 

1 ɗɥɟɤɬɪɨɬɚɥɶ Ɍɗ-05 1 350 350     0,6 

2 Ɇɨɧɬɚɠɧɵɣ ɫɬɨɥ ɈɊȽ-5109 1 1250 750 0,94 0,94   

3 

Ʌɚɪɶ ɞɥɹ 
ɨɛɬɢɪɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ 

ɈɊȽ-5133 1 1000 500 0,50 0,50   

4 
ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ 
ɲɤɚɮ 

ɈɊȽ-5147 1 600 400 0,24 0,24   

5 ȼɟɪɫɬɚɤ 
ɈɊȽ-1468-

01-060Ⱥ 
1 1200 800 0,96 0,96   

6 ɋɬɟɥɥɚɠ 
ɈɊȽ-1468-

05-230Ⱥ 
1 1400 500 0,70 0,70   

7 
Ʉɨɧɫɨɥɶɧɨ-

ɩɨɜɨɪɨɬɧɵɣ ɤɪɚɧ 
  2 500 500 0,25 0,25 0,6 

8 Ɍɟɥɟɠɤɚ   1 1000 600 0,60 0,60   

9 
ɋɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ 
ɫɛɨɪɤɢ ɞɜɢɝɚɬɟɥɟɣ 

ɋɨɛɫɬɜ. 
ɢɡɝɨɬ. 1 1400 700 0,98 0,98 ɪɭɱ 

10 ɉɪɟɫɫ Ɋ-338 1 470 200 0,09 0,09 
ɧɚɫɬ, 
ɪɭɱ 

11 
ɋɬɚɧɨɤ ɬɨɱɢɥɶɧɨ-

ɲɥɢɮɨɜɚɥɶɧɵɣ 
Ɉɒ-1 1 420 535 0,22 0,22 3 

12 
ɍɫɬɚɧɨɜɤɚ 
ɫɜɟɪɥɢɥɶɧɚɹ 

Ɋ-175 1 710 390 0,28 0,28 0,75 

13 

ɋɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ-

ɫɛɨɪɤɢ ɝɨɥɨɜɤɢ 
ɛɥɨɤɨɜ ɰɢɥɢɧɞɪɨɜ 

Ɇ-411 1 700 1000 0,70 0,70 ɪɭɱɧɨɣ 

14 
ɉɨɞɫɬɚɜɤɚ ɞɥɹ 
ɛɥɨɤɨɜ 

  1 1500 2000 3,00 3,00   

15 
ɉɨɞɫɬɚɜɤɚ ɞɥɹ 
ɝɨɥɨɜɨɤ ɰɢɥɢɧɞɪɨɜ 

  1 1500 1000 1,50 1,50   

           ȼɫɟɝɨ 10,96 4,95 

 

2.5 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ ɭɱɚɫɬɤɚ 

 

ɉɥɨɳɚɞɶ ɭɱɚɫɬɤɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ [16, 17]: 

Fɭɱ. = Fɨɛ.· ,      (2.21) 

ɝɞɟ Fɨɛ. – ɩɥɨɳɚɞɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦ2
 (ɫɦ. ɬɚɛɥɢɰɭ 2.4); 

 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɯɨɞɵ (ɬɚɛɥɢɰɚ 46/2/). 

Fɭɱ. = 10,96.·4 = 43,85 ɦ2
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Ɉɛɳɚɹ ɤɨɦɩɨɧɨɜɤɚ ɭɱɚɫɬɤɚ 

ɒɢɪɢɧɭ ɭɱɚɫɬɤɚ ɩɪɢɧɢɦɚɟɦ ȼ=6ɦ. 

ɉɪɢ ɷɬɨɦ ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɰɟɯɚ 

L = Fɪɚɫɱ./ȼ = 43,85 /6 = 7,3 ɦ.    (2.22) 

    ɩɪɢɧɢɦɚɟɦ L = 8 ɦ. 

ɉɪɢɧɹɬɚɹ ɩɥɨɳɚɞɶ ɫɨɫɬɚɜɢɬ 

Fɩɪɢɧ = L· ȼ = 8·6=48 ɦ. 

ɉɨɝɪɟɲɧɨɫɬɶ ɜ % ɫɨɫɬɚɜɥɹɟɬ 

∆ = (Fɩɪɢɧ - Fɪɚɫɱ)/ Fɩɪɢɧ ·100    (2.23) 

 

 ∆ = 48-43,85/48·100= 8,6 %. 

Ⱦɨɩɭɫɬɢɦɨɟ ɪɚɫɯɨɠɞɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 15%. 

 

2.6 ȼɵɛɨɪ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɉɪɢɧɹɬɨɟ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɚɫɫɦɨɬɪɢɦ ɩɨ ɯɨɞɭ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

Ⱦɥɹ ɡɚɧɨɫɚ ɚɝɪɟɝɚɬɨɜ ɜ ɭɱɚɫɬɨɤ ɢɫɩɨɥɶɡɭɟɦ ɦɨɧɨɪɟɥɶɫɭ ɫ ɷɥɟɤɬɪɨɬɚɥɶɸ. 

ɋɧɹɬɵɟ ɭɡɥɵ ɢ ɞɟɬɚɥɢ ɩɨ ɩɨɫɬɚɦ ɫ ɩɨɦɨɳɶɸ ɬɟɥɟɠɤɢ. Ⱥɝɪɟɝɚɬɵ ɫ ɩɨɦɨɳɶɸ 

ɤɨɧɫɨɥɶɧɨ-ɩɨɜɨɪɨɬɧɨɝɨ ɤɪɚɧɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɫɬɟɧɞɵ ɢ ɦɨɧɬɚɠɧɵɟ ɫɬɨɥɵ.  

Ɍɚɛɥɢɰɚ 2.9 - ɉɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɇɚɪɤɚ 

Ʉɨɥ-

ɜɨ 

1 ɗɥɟɤɬɪɨɬɚɥɶ Ɍɗ-05 1 

3 Ʉɪɚɧ   2 

4 Ɍɟɥɟɠɤɚ   1 

 

 



26 

 

3 ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ 

3.1 Ɉɛɳɟɟ ɭɫɬɪɨɣɫɬɜɚ ɤɨɧɫɬɪɭɤɰɢɢ 

ɋɩɪɨɟɤɬɢɪɨɜɚɧɧɨɟ ɞɨɡɢɪɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ 2, 

ɫɨɫɬɨɹɳɢɣ ɢɡ ɞɜɭɯ ɩɨɥɨɜɢɧ, ɫɤɪɟɩɥɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ. ɇɚ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 

ɤɨɪɩɭɫɚ ɭɫɬɚɧɨɜɥɟɧ ɛɭɧɤɟɪ 1, ɚ ɜ ɨɫɧɨɜɚɧɢɢ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ 

ɜɵɩɨɥɧɟɧɨ ɨɬɜɟɪɫɬɢɟ, ɜ ɤɨɬɨɪɨɦ ɡɚɤɪɟɩɥɟɧ ɜɵɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ 16. ȼɧɭɬɪɢ 

ɤɨɪɩɭɫɚ ɪɚɫɩɨɥɨɠɟɧ ɩɨɞɚɸɳɢɣ ɦɟɯɚɧɢɡɦ 14, ɡɚɤɪɟɩɥɟɧɧɵɣ ɧɚ ɩɪɢɜɨɞɧɨɦ 

ɜɚɥɭ 22 ɢ ɤɢɧɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɚɧ ɫ ɩɪɢɜɨɞɨɦ. ȼɧɭɬɪɢ ɤɨɪɩɭɫɚ ɧɚɞ ɩɨɞɚɸɳɢɦ 

ɦɟɯɚɧɢɡɦɨɦ ɡɚɤɪɟɩɥɟɧɚ ɧɚɤɥɨɧɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ 25 ɢ ɭɫɬɚɧɨɜɥɟɧ ɪɟɝɭɥɹɬɨɪ 24 

ɪɚɫɯɨɞɚ ɩɨɪɨɲɤɚ. Ɋɟɝɭɥɹɬɨɪ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɩɨɞɜɢɠɧɨɣ ɤɪɢɜɨɥɢɧɟɣɧɨɣ 

ɡɚɫɥɨɧɤɢ 13, ɪɚɛɨɱɢɣ ɤɨɧɟɰ ɤɨɬɨɪɨɣ ɜɵɩɨɥɧɟɧ ɫ V- ɨɛɪɚɡɧɵɦ ɜɵɪɟɡɨɦ, 

ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɣ ɬɨɪɟɰ ɲɚɪɧɢɪɧɨ ɫɨɟɞɢɧɟɧ ɫ ɪɟɝɭɥɢɪɨɜɨɱɧɵɦ ɜɢɧɬɨɦ 23. 

ɉɨɞɚɸɳɢɣ ɦɟɯɚɧɢɡɦ ɜɵɩɨɥɧɟɧ ɢɡ ɡɭɛɱɚɬɵɯ ɞɢɫɤɨɜ 11 ɢ ɤɪɭɝɥɵɯ ɞɢɫɤɨɜ 12, 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɱɟɪɟɡ ɨɞɢɧ ɧɚ ɩɪɢɜɨɞɧɨɦ ɜɚɥɭ. ȼɧɭɬɪɢ ɤɨɪɩɭɫɚ ɪɚɫɩɨɥɨɠɟɧ 

ɪɚɡɞɟɥɢɬɟɥɶ 18 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɞɨɡɢɪɨɜɚɧɧɨɝɨ ɩɨɪɨɲɤɚ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɟɧ ɜ 

ɜɢɞɟ ɩɥɨɫɤɨɣ ɩɪɭɠɢɧɵ 20, ɡɚɤɪɟɩɥɟɧɧɨɣ ɧɚ ɤɨɪɩɭɫɟ ɢ ɤɢɧɟɦɚɬɢɱɟɫɤɢ 

ɫɜɹɡɚɧɧɨɣ ɫ ɪɟɝɭɥɢɪɨɜɨɱɧɵɦ ɜɢɧɬɨɦ ɢ ɤɥɢɧɚ 17, ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɦɟɠɞɭ ɨɬɜɟɪɫɬɢɟɦ ɢ ɩɨɞɚɸɳɢɦ ɦɟɯɚɧɢɡɦɨɦ. 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ. 

ɍɫɬɪɨɣɫɬɜɨ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȼɨ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ 

ɤɨɪɩɭɫɚ ɢɡ ɛɭɧɤɟɪɚ ɩɨɫɬɭɩɚɟɬ ɩɨɪɨɲɨɤ, ɤɨɬɨɪɵɣ, ɫɫɵɩɚɹɫɶ ɩɨ ɧɚɤɥɨɧɧɨɣ 

ɩɟɪɟɝɨɪɨɞɤɟ, ɡɚɞɟɪɠɢɜɚɟɬɫɹ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɡɚɫɥɨɧɤɨɣ ɢ ɩɨɞɚɸɳɢɦ 

ɦɟɯɚɧɢɡɦɨɦ. ɉɪɢ ɜɪɚɳɟɧɢɢ ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɚ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ 

ɩɨɪɨɲɨɤ ɡɚɯɜɚɬɵɜɚɟɬɫɹ ɡɭɛɶɹɦɢ ɡɭɛɱɚɬɵɯ ɞɢɫɤɨɜ ɢ ɫɛɪɚɫɵɜɚɟɬɫɹ ɧɚ 

ɪɚɡɞɟɥɢɬɟɥɶ, ɩɥɨɫɤɚɹ ɩɪɭɠɢɧɚ ɤɨɬɨɪɨɝɨ ɧɚɩɪɚɜɥɹɟɬ ɱɚɫɬɶ ɩɨɪɨɲɤɚ ɜ 

ɨɬɜɟɪɫɬɢɟ ɜɵɯɨɞɧɨɝɨ ɩɚɬɪɭɛɤɚ, ɚ ɱɚɫɬɶ - ɧɚ ɤɥɢɧ, ɬ.ɟ. ɜɨɡɜɪɚɳɚɟɬ ɩɨɪɨɲɨɤ 

ɬɭɞɚ, ɝɞɟ ɨɧ ɛɵɥ ɡɚɯɜɚɱɟɧ ɡɭɛɶɹɦɢ ɞɢɫɤɨɜ. Ʉɨɥɢɱɟɫɬɜɨ ɩɨɪɨɲɤɚ 

ɧɚɩɪɚɜɥɹɟɦɨɝɨ ɜ ɜɵɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ, ɪɟɝɭɥɢɪɭɟɬɫɹ ɪɟɝɭɥɢɪɨɜɨɱɧɵɦ ɜɢɧɬɨɦ. 
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ɇɚɩɨɥɧɟɧɢɟ ɡɭɛɶɟɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɡɚɫɥɨɧɤɢ ɫ V- 

ɨɛɪɚɡɧɵɦ ɜɵɪɟɡɨɦ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɟɝɭɥɢɪɨɜɨɱɧɵɦ ɜɢɧɬɨɦ. 

V- ɨɛɪɚɡɧɵɣ ɜɵɪɟɡ ɧɚ ɪɚɛɨɱɟɦ ɬɨɪɰɟ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɡɚɫɥɨɧɤɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɩɥɚɜɧɭɸ ɪɟɝɭɥɢɪɨɜɤɭ ɩɨɞɚɱɢ ɩɨɪɨɲɤɚ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ 

ɡɚɫɥɨɧɤɢ, ɚ ɬɚɤɠɟ ɩɨɞɚɱɭ ɩɨɪɨɲɤɚ ɤ ɫɟɪɟɞɢɧɟ ɩɨɞɚɸɳɟɝɨ ɦɟɯɚɧɢɡɦɚ ɫ 

ɩɨɫɬɟɩɟɧɧɵɦ ɭɦɟɧɶɲɟɧɢɟɦ ɧɚ ɤɪɚɹɯ ɩɨɞɚɸɳɟɝɨ ɦɟɯɚɧɢɡɦɚ, ɨɛɟɫɩɟɱɢɜɚɹ ɩɪɢ 

ɷɬɨɦ ɦɟɫɬɨ ɞɥɹ ɩɨɪɨɲɤɚ ɜɨɡɜɪɚɳɚɟɦɨɝɨ ɪɚɡɞɟɥɢɬɟɥɟɦ. Ʉɪɭɝɥɵɟ ɞɢɫɤɢ 

ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɩɪɢɜɨɞɧɨɦ ɜɚɥɭ ɱɟɪɟɡ ɨɞɢɧ ɫ ɡɭɛɱɚɬɵɦɢ ɞɢɫɤɚɦɢ, 

ɩɪɟɞɨɯɪɚɧɹɸɬ ɩɨɪɨɲɨɤ, ɡɚɯɜɚɱɟɧɧɵɣ ɜɩɚɞɢɧɚɦɢ ɨɞɧɨɝɨ ɢɡ ɡɭɛɱɚɬɵɯ ɞɢɫɤɨɜ, 

ɨɬ ɜɵɫɵɩɚɧɢɹ ɟɝɨ ɜ ɫɨɫɟɞɧɢɟ ɜɩɚɞɢɧɵ ɢɥɢ ɡɚ ɩɪɟɞɟɥɵ ɩɨɞɚɸɳɟɝɨ ɦɟɯɚɧɢɡɦɚ 

ɩɪɢ ɡɚɯɜɚɬɟ ɢ ɩɟɪɟɧɨɫɟ ɩɨɪɨɲɤɚ ɞɨ ɦɟɫɬɚ ɩɟɪɟɫɵɩɤɢ ɟɝɨ ɧɚ ɪɚɡɞɟɥɢɬɟɥɶ. 

3.2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

ȼɵɛɨɪ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ  

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɪɟɛɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ 

Ɋɩɨɬɪ = ɩ                                                                                              (3.1) 

ɝɞɟ Ɍ- ɜɪɚɳɚɸɳɢɣ ɦɨɦɟɧɬ ɧɚ ɩɪɢɜɨɞɧɨɦ ɜɚɥɭ, ɇ ɦ; 

      ɩ – ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɚ, ɫ-1
; 

ɩ  = 
30

n
,                                                            (3.2) 

ɝɞɟ n – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɚ, ɦɢɧ-1
;  

ɉɪɢɧɢɦɚɟɦ n = 5 ɦɢɧ-1
 

                                   ɩ = 
30

514,3
 =0.52 ɫ-1

 

           Ɍ = F d/2,                                                            (4.3) 

ɝɞɟ F – ɨɫɟɜɚɹ ɫɢɥɚ, ɇ  

        d – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɞɢɫɤɚ, ɦɦ; 

ɉɪɢɧɢɦɚɟɦ d = 100 ɦɦ. 

           F = G + Fɬɪ,                                                          (4.4) 

ɝɞɟ G- ɫɢɥɚ ɬɹɠɟɫɬɢ ɩɨɥɭɞɢɫɤɚ ɡɚɩɨɥɧɟɧɧɨɝɨ ɩɨɪɨɲɤɨɦ, ɇ 
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       Fɬɪ – ɫɢɥɚ ɬɪɟɧɢɹ, ɇ    

                 G=m g=V g,                                                                              (4.5) 

G=(157 7.8) 10
-3 9.8=11.9 ɇ 

           Fɬɪ= f m g,                                                       (4.6)   

Fɬɪ=  0.05 1.22 9.8=0.6 ɇ 

F=11.9+0.6=12.5 ɇ 

Ɍ = 12.5 50=625 ɇ ɦɦ 

Ɋɩɨɬɪ = 625 0.52 = 325 ɤȼɬ. 

Ɉɩɪɟɞɟɥɹɟɦ ɬɪɟɛɭɟɦɭɸ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ: 

        Ɋɞɜ = 
ɨɛɳ

ɩɨɬɪɊ
,                                                    (4.7) 

ɝɞɟ ɨɛɳ - ɨɛɳɟɟ ɄɉȾ ɩɪɢɜɨɞɚ. 

         ɫкɩɨɛɦɨɛɳ . ,                                               (4.8) 

ɝɞɟ ɦ  -  ɄɉȾ ɦɭɮɬɵ, ɦ = 0,98 (ɬɚɛɥɢɰɚ 1,1 /4/); 

      
ɫкɩɨɞ.  - ɄɉȾ ɩɨɞɲɢɩɧɢɤɨɜ ɫɤɨɥɶɠɟɧɢɹ, ɫкɩɨɞ.

=0.7 (ɬɚɛɥɢɰɚ 1,1 /4/); 

ɨɛɳ= 686,07,098,0  

Ɋɞɜ = 8.473
686,0

325
 ɤȼɬ 

ȼɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɦɚɪɤɢ Ɇɗ-550 ȽɈɋɌ 3940-84 

ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɚ. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɚɤɰɢɣ  

ɨɩɨɪ, ɩɨɫɬɪɨɟɧɢɟ ɷɩɸɪ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ:  

Ɇɚɬɟɪɢɚɥ: ɋɬɚɥɶ 45, ɡɚɤɚɥɤɚ Ɍȼɑ ɞɨ ɇRC 52…56 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: 570ȼ Ɇɉɚ, 290 Ɇɉɚ (ɬɚɛɥɢɰɚ 10,7 /6/) 

Ɉɩɪɟɞɟɥɹɟɦ ɪɟɚɤɰɢɢ ɨɩɨɪ 

ɋɟɱɟɧɢɟ 1-1  

N = q b=460 0.053=24.38H  

ɆȺ=0, 02/ bRbN B ,ɨɬɤɭɞɚ ɦH
b

bN
RB 19.12

053.0

0265.038.242/
 

ɋɟɱɟɧɢɟ 2-2 
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ɦH
b

bNɨɬкɭɞɚRbRbNɆ AAȼ 19.12
28

0265.038.242/
,02/,0   

ɉɪɨɜɟɪɤɚ 0Y , -N + RA + RB  = 0 

-24.38+12.19+12.19 = 0 

ȼɵɜɨɞ: ɪɟɚɤɰɢɢ ɜ ɨɩɨɪɚɯ ɨɩɪɟɞɟɥɟɧɵ ɜɟɪɧɨ 

ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ 

1 ɭɱɚɫɬɨɤ ɋȺ  az10  

Ɇ1 =0, 

2 ɭɱɚɫɬɨɤ Ⱥȼ  ɜz20  

Ɇ2 = 2

2

2
22

2
zR

z
zNzR BA , 

ɩɪɢ z2 = 0, Ɇ2 = 0  

ɩɪɢ z2 = b, M2 = 12.19 0.053-24.38 0.053 
2

053.0 2

+12.19 0.053=1.29 ɦɇ  

ɉɪɨɜɟɪɢɦ ɜɚɥ ɧɚ ɩɪɨɱɧɨɫɬɶ 

Ɇɉɚ
W

M
adm

z

ɜ 160max  

ɆɉɚɆɉɚɜ 1609.1
1062.6

29.1
7

 

ȼɚɥ ɧɚɝɪɭɡɤɭ ɜɵɞɟɪɠɢɬ. 

ɗɩɸɪɚ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.1 

 

Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ 

 

Ⱦɥɹ ɜɚɥɨɜ ɪɚɫɱɟɬ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɫɬɚɥɨɫɬɢ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ. Ɋɚɫɱɟɬ 

ɜɵɩɨɥɧɹɟɦ ɩɨ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ɚ ɰɢɤɥɵ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢɧɢɦɚɟɦ – 

ɫɢɦɦɟɬɪɢɱɧɵɦ ɞɥɹ ɧɚɩɪɹɠɟɧɢɣ ɢɡɝɢɛɚ ɢ ɨɬ ɧɭɥɟɜɨɣ ɞɥɹ ɧɚɩɪɹɠɟɧɢɣ 

ɤɪɭɱɟɧɢɹ. ɉɪɢ ɫɨɜɦɟɫɬɧɨɦ ɞɟɣɫɬɜɢɢ ɤɪɭɱɟɧɢɹ ɢ ɢɡɝɢɛɚ ɡɚɩɚɫ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɭɫɬɚɥɨɫɬɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ:  

S = 5.1
22

S
SS

SS
                                            (3.9) 
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɷɩɸɪɵ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ, ɨɩɚɫɧɵɦ ɫɟɱɟɧɢɟɦ ɹɜɥɹɟɬɫɹ 

ɫɟɱɟɧɢɟ ɧɚ ɞɢɚɦɟɬɪɟ 15ɦɦ. ɉɪɨɢɡɜɟɞɟɦ ɞɥɹ ɧɟɝɨ ɪɚɫɱɟɬ. 

R    A    R    В    

1    9    5    3    1    0    

а    в    с    

А    В    

q    =    4    6    0    Н    /    м    

1    

1    

2    

2    

q    =    4    6    0    Н    /    м    

С    D    
1    .    2    9    Н    /    м    

Э    М    Х    ,    Н    м    

R    A    R    В    

1    9    5    3    1    0    

а    в    с    

А    В    

q    =    4    6    0    Н    /    м    

1    

1    

2    

2    

q    =    4    6    0    Н    /    м    

С    D    
1    .    2    9    Н    /    м    

Э    М    Х    ,    Н    м    
 

Ɋɢɫɭɧɨɤ 3.1 ɗɩɸɪɚ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ 

Ɂɚɩɚɫ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɭɫɬɚɥɨɫɬɢ ɩɨ ɢɡɝɢɛɭ 

mFd

a

KK

K
S 1  ,                                                  (3.10)  

Ɂɚɩɚɫ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɭɫɬɚɥɨɫɬɢ ɩɨ ɤɪɭɱɟɧɢɸ 

           

mFd

a

KK

K
S 1 ,                                                (3.11) 

ɝɞɟ  1 ɢ 1 - ɩɪɟɞɟɥɵ ɜɵɧɨɫɥɢɜɨɫɬɢ; 

        Ʉ ɢ Ʉ - ɷɮɮɟɤɬɢɜɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ 

ɢɡɝɢɛɟ ɢ ɤɪɭɱɟɧɢɢ; 

       a  ɢ a - ɚɦɩɥɢɬɭɞɵ ɩɟɪɟɦɟɧɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɰɢɤɥɨɜ ɧɚɩɪɹɠɟɧɢɣ; 

        Kd  ɂ KF – ɦɚɫɲɬɚɛɧɵɣ ɮɚɤɬɨɪ ɢ ɮɚɤɬɨɪ ɲɟɪɨɯɨɜɚɬɨɫɬɢ; 
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         ɢ - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɤɨɪɪɟɤɬɢɪɭɸɳɢɟ ɜɥɢɹɧɢɟ ɩɨɫɬɨɹɧɧɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ ɰɢɤɥɚ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɫɬɚɥɨɫɬɢ; 

          = 0,15; =0,1 – ɞɥɹ ɫɪɟɞɧɟɭɝɥɟɪɨɞɢɫɬɵɯ ɫɬɚɥɟɣ (ɫɬɪɚɧɢɰɚ 264 /6/) 

       
m

 ɢ 
m

- ɩɨɫɬɨɹɧɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ. 

ɋɨɝɥɚɫɧɨ ɜɵɲɟ ɩɪɢɧɹɬɨɦɭ ɭɫɥɨɜɢɸ ɩɪɢ ɪɚɫɱɟɬɟ ɜɚɥɨɜ: 

m
 = 0;   a = 

31.0 d

Ɇ
,                                         (3.12) 

m
 = 

a
 = 

22,0

5,0

d

Ɍ
,                                             (3.13) 

a  = 
3151.0

29.1
 = 0.057 Ɇɉɚ, 

m
 = 

a
 = 

3152,0

6255,0
 = 6.9 Ɇɉɚ. 

         ɉɪɟɞɟɥɵ ɜɵɧɨɫɥɢɜɨɫɬɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ: 

            1  = (0,4…0,5) ɜ ,                                             (3.14)              

            1  = (0,2…0,3) ɜ ,                                             (3.15) 

1  =0,45 570 = 256,5 Ɇɉɚ, 

1  = 0,25 570 = 142,5 Ɇɉɚ. 

ɉɨ ɝɪɚɮɢɤɭ (ɪɢɫɭɧɨɤ 15,5/6/) ɧɚɯɨɞɢɦ ɦɚɫɲɬɚɛɧɵɣ ɮɚɤɬɨɪ Ʉd = 1.       

ɉɨ ɝɪɚɮɢɤɭ (ɪɢɫɭɧɨɤ 15,6/6/) ɧɚɯɨɞɢɦ ɮɚɤɬɨɪ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɄF = 0,93.       

ɉɨ ɬɚɛɥɢɰɟ 15,1 /6/ ɧɚɡɧɚɱɚɟɦ: 

- ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɢɡɝɢɛɟ  Ʉ = 2,5, 

- ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɤɪɭɱɟɧɢɢ Ʉ =1,8. 

1854

01.093.01

057.05.2

5.256
S  

6.18

9.61.093.01

9.68.1

5.142
S  

9.18
6.181854

6.181854

22
S  

S S  
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18.9 > 1.5 

ȼɵɜɨɞ: ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɜɚɥɚ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɫɬɚɥɨɫɬɢ ɨɛɟɫɩɟɱɟɧ. 

3.3 Ɋɚɫɱɟɬ ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɚ ɧɚ ɫɬɚɬɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɩɪɢ                                                                          

ɩɟɪɟɝɪɭɡɤɚɯ   

ɉɪɨɜɟɪɤɭ ɫɬɚɬɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɦ ɜ ɰɟɥɹɯ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ 

ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɢ ɪɚɡɪɭɲɟɧɢɣ ɫ ɭɱɟɬɨɦ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ. ɉɪɢ ɷɬɨɦ ɨɩɪɟɞɟɥɹɟɦ ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ 3 ɬɟɨɪɢɢ 

ɩɪɨɱɧɨɫɬɢ (ɬɟɨɪɢɹ ɮɨɪɦɨɢɡɦɟɧɟɧɢɹ). 
22 3ɢэкɜ ,                                             (3.16) 

ɝɞɟ ɢ= 
31.0 d

Ɇ
,                                                                                                    (3.17) 

         = 
22,0 d

Ɍ
,                                                  (3.18)              

ɝɞɟ Ɇ ɢ Ɍ – ɢɡɝɢɛɚɸɳɢɣ ɢ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬɵ ɜ ɨɩɚɫɧɨɦ ɫɟɱɟɧɢɢ ɩɪɢ 

ɩɟɪɟɝɪɭɡɤɟ. 

Ɍ8,0 ,                                               (3.19) 

2322908,0  Ɇɉɚ, 

7744,0
101,0

44,77
3ɢ  Ɇɉɚ, 

9152,0
102,0

04,183
3

 Ɇɉɚ, 

8,19152,037744,0 22

экɜ  Ɇɉɚ, 

экɜ , 

1,8 Ɇɉɚ < 232 Ɇɉɚ. 

ȼɵɜɨɞ: ɫɬɚɬɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɜɚɥɚ ɩɪɢ ɩɟɪɟɝɪɭɡɤɚɯ ɨɛɟɫɩɟɱɟɧɚ. 
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3.4 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ 

3.4.1 Ɉɫɧɨɜɵ ȻɀȾ ɢ ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɚ - ɷɬɨ 

ɫɢɫɬɟɦɚ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɚɤɬɨɜ, ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ, ɬɟɯɧɢɱɟɫɤɢɯ, 

ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɛɟɡɨɩɚɫɧɨɫɬɶ, ɫɨɯɪɚɧɟɧɢɹ ɡɞɨɪɨɜɶɹ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɜ ɩɪɨɰɟɫɫɟ 

ɬɪɭɞɚ. 

ɋɩɟɰɢɮɢɤɨɣ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 

ɡɞɟɫɶ ɛɨɥɶɲɢɧɫɬɜɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜɵɩɨɥɧɹɟɬɫɹ 

ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ ɫɩɨɫɨɛɨɦ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɫɬɪɨɠɟ ɫɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ 

ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ [10,11,13]. 

ɒɢɪɨɤɚɹ ɦɟɯɚɧɢɡɚɰɢɹ ɢ ɷɥɟɤɬɪɢɮɢɤɚɰɢɹ, ɚ ɬɚɤɠɟ ɯɢɦɢɡɚɰɢɹ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɫɥɨɠɧɨɣ, ɧɟɩɪɟɪɵɜɧɨ 

ɨɛɧɨɜɥɹɟɦɨɣ ɬɟɯɧɢɤɢ ɬɪɟɛɭɸɬ ɨɬ ɫɩɟɰɢɚɥɢɫɬɨɜ ɯɨɡɹɣɫɬɜɚ ɜɫɟɫɬɨɪɨɧɧɢɯ 

ɡɧɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɩɨɡɜɨɥɹɸɳɢɯ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨ ɪɟɲɚɬɶ ɜɨɩɪɨɫɵ 

ɫɨɡɞɚɧɢɹ ɡɞɨɪɨɜɵɯ ɢ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɫɜɨɢɯ ɩɨɞɱɢɧɺɧɧɵɯ ɢ 

ɜɵɪɚɛɨɬɤɢ ɭ ɧɢɯ ɩɪɨɱɧɵɯ ɧɚɜɵɤɨɜ ɛɟɡɨɩɚɫɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ. 

Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɫɬɟɧɞɟ  

Ʉ ɪɚɛɨɬɟ ɧɚ ɫɬɟɧɞɟ ɦɨɝɭɬ ɛɵɬɶ ɞɨɩɭɳɟɧɵ ɬɨɥɶɤɨ ɥɢɰɚ, ɩɪɨɲɟɞɲɢɟ 

ɢɧɫɬɪɭɤɬɚɠ, ɭɫɜɨɢɜɲɢɟ ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨɥɭɱɢɜɲɢɟ ɩɪɚɤɬɢɱɟɫɤɢɟ 

ɧɚɜɵɤɢ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ. 

ɉɪɢɫɬɭɩɚɹ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɧɚ ɫɬɟɧɞɟ, ɦɨɝɭɬ ɬɨɥɶɤɨ ɥɢɰɚ, 

ɯɨɪɨɲɨ ɡɧɚɤɨɦɵɟ ɫ ɢɯ ɭɫɬɪɨɣɫɬɜɨɦ, ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟɦ. 

ɉɪɢɫɬɭɩɚɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬɵ, ɪɚɛɨɱɢɣ ɨɛɹɡɚɧ: 

- ɡɚɫɬɟɝɧɭɬɶ ɨɞɟɠɞɭ ɧɚ ɜɫɟ ɩɭɝɨɜɢɰɵ, ɪɭɛɚɲɤɭ ɡɚɩɪɚɜɢɬɶ ɜ ɛɪɸɤɢ, 

ɡɚɜɹɡɚɬɶ ɪɭɤɚɜɚ; 

- ɩɨɞɝɨɬɨɜɢɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɩɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɫɬɟɧɞɚ;  
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- ɨɩɪɨɛɨɜɚɬɶ ɫɬɟɧɞ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ; 

- ɩɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɢ ɢɫɩɪɚɜɧɨɫɬɶ ɨɝɪɚɠɞɟɧɢɣ ɢ ɞɪɭɝɢɯ ɡɚɳɢɬɧɵɯ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɪɚɛɨɬɚɬɶ ɫ ɧɟɢɫɩɪɚɜɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ. 

ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɫɬɟɧɞɚ ɫɦɚɡɤɚ ɢ ɱɢɫɬɤɚ ɟɝɨ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ. 

ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɫɢɞɟɬɶ, ɨɩɢɪɚɬɶɫɹ ɧɚ ɷɥɟɦɟɧɬɵ ɫɬɟɧɞɚ, ɬɪɨɝɚɬɶ ɪɭɤɚɦɢ 

ɞɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɩɚɞɚɧɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ ɜ ɨɛɥɚɫɬɶ ɦɟɠɞɭ 

ɧɚɠɢɦɧɵɦ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟɦ  ɢ ɩɨɜɨɪɨɬɧɨɣ ɩɥɢɬɨɣ. 

ɉɪɢ ɜɪɟɦɟɧɧɨɣ ɨɬɥɭɱɤɟ ɨɬ ɫɬɟɧɞɚ ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɨɫɬɚɧɨɜɥɟɧ, ɚ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɤɥɸɱɟɧ.  

ɉɪɢ ɜɫɹɤɢɯ ɡɚɦɟɱɟɧɧɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɜ ɪɚɛɨɬɟ ɫɬɟɧɞɚ ɨɧ ɞɨɥɠɟɧ 

ɛɵɬɶ ɨɫɬɚɧɨɜɥɟɧ ɨɛɫɥɭɠɢɜɚɸɳɢɦ ɟɝɨ ɪɚɛɨɬɧɢɤɨɦ. Ɉ ɡɚɦɟɱɟɧɧɵɯ 

ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɪɚɛɨɬɧɢɤ ɞɨɥɠɟɧ ɩɨɫɬɚɜɢɬɶ ɜ ɢɡɜɟɫɬɧɨɫɬɶ ɚɞɦɢɧɢɫɬɪɚɰɢɸ. 

Ȼɟɡ ɪɚɡɪɟɲɟɧɢɹ ɚɞɦɢɧɢɫɬɪɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɶ ɪɟɦɨɧɬ ɢ ɢɫɩɪɚɜɥɟɧɢɹ 

ɪɚɛɨɬɧɢɤɭ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ [13]. 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 

ɋɢɫɬɟɦɵ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɨɰɢɚɥɶɧɵɯ ɢ ɨɛɨɪɨɧɧɵɯ 

ɦɟɪɨɩɪɢɹɬɢɣ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɯ ɜ ɰɟɥɹɯ ɡɚɳɢɬɵ ɧɚɫɟɥɟɧɢɹ ɢ ɧɚɪɨɞɧɨɝɨ 

ɯɨɡɹɣɫɬɜɚ ɫɬɪɚɧɵ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɝɪɚɠɞɚɧɫɤɚɹ ɨɛɨɪɨɧɚ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ 

ɦɚɫɫɨɜɨɝɨ ɩɨɪɚɠɟɧɢɹ, ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ, ɤɚɬɚɫɬɪɨɮ ɢ ɫɬɢɯɢɣɧɵɯ ɛɟɞɫɬɜɢɣ. 

ɉɟɪɟɞ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɨɣ ɫɬɨɹɬ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɡɚɳɢɬɚ ɧɚɫɟɥɟɧɢɹ ɨɬ ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ ɩɨɪɚɠɟɧɢɹ ɢ ɚɜɚɪɢɣ 

- ɩɪɨɜɟɞɟɧɢɟ ɫɩɚɫɚɬɟɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɨ - ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɢɯ ɡɚɞɚɱ ɩɪɨɜɨɞɢɬɫɹ ɰɟɥɵɣ ɪɹɞ ɦɟɪɨɩɪɢɹɬɢɣ. Ⱦɥɹ 

ɡɚɳɢɬɵ ɧɚɫɟɥɟɧɢɹ ɨɬ ɨɪɭɠɢɹ ɦɚɫɫɨɜɨɝɨ ɩɨɪɚɠɟɧɢɹ, ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ 

ɫɬɪɨɹɬɫɹ ɡɚɳɢɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
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ɡɚɳɢɬɵ, ɩɪɨɜɨɞɹɬɫɹ ɨɛɭɱɟɧɢɹ ɨɤɚɡɚɧɢɸ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɢ ɩɨɞɝɨɬɨɜɤɚ ɤ 

ɷɜɚɤɭɚɰɢɢ ɧɚɫɟɥɟɧɢɹ. 

ɉɨɜɵɲɟɧɢɟ ɭɫɬɨɣɱɢɜɨɣ ɪɚɛɨɬɵ ɨɛɴɟɤɬɨɜ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɵɦ ɩɪɨɜɟɞɟɧɢɟɦ ɪɹɞɚ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ, ɚɝɪɨɧɨɦɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ 

ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɦɹɝɱɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɜɨɡɞɟɣɫɬɜɢɹ ɫɬɢɯɢɣɧɵɯ ɛɟɞɫɬɜɢɣ, ɚɜɚɪɢɣ, ɤɚɬɚɫɬɪɨɮ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɧɢɟ 

ɭɫɥɨɜɢɣ ɞɥɹ ɛɵɫɬɪɨɣ ɥɢɤɜɢɞɚɰɢɢ ɢɯ ɩɨɫɥɟɞɫɬɜɢɣ ɢ ɨɛɟɫɩɟɱɟɧɢɹ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɨɣ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 

ɜɟɞɟɧɢɟ ɪɚɡɜɟɞɤɢ ɜ ɨɱɚɝɚɯ ɩɨɪɚɠɟɧɢɹ ɢ ɩɭɬɟɣ ɜɵɞɜɢɠɟɧɢɹ ɫɢɥ ȽɈ, ɬɭɲɟɧɢɟ 

ɩɨɠɚɪɨɜ, ɜɫɤɪɵɬɢɟ ɡɚɜɚɥɟɧɧɵɯ ɡɚɳɢɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɪɚɡɛɨɪɤɭ ɡɚɜɚɥɨɜ, 

ɜɵɜɨɡ ɥɸɞɟɣ ɢ ɬɚɤ ɞɚɥɟɟ. 

3.5 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɝɢɦɧɚɫɬɢɤɚ ɤɚɤ ɷɥɟɦɟɧɬ ɧɚɭɱɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ 

ɞɨɥɠɧɚ ɦɚɫɫɨɜɨ ɢ ɩɪɨɱɧɨ ɜɨɣɬɢ ɜ ɪɟɠɢɦ ɬɪɭɞɨɜɨɝɨ ɞɧɹ. ȿɣ ɨɬɜɨɞɢɬɫɹ ɪɨɥɶ 

ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɫɨɤɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɧɚ 

ɩɪɨɬɹɠɟɧɢɢ ɪɚɛɨɱɟɝɨ ɞɧɹ. ɋɟɱɟɧɨɜɫɤɢɣ ɮɟɧɨɦɟɧ ɚɤɬɢɜɧɨɝɨ ɨɬɞɵɯɚ - ɜɚɠɧɨɟ 

ɭɫɥɨɜɢɟ ɞɥɹ ɩɥɨɞɨɬɜɨɪɧɨɣ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ 

ɧɚɭɱɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɱɟɪɟɞɨɜɚɧɢɟ ɭɦɫɬɜɟɧɧɨɝɨ ɬɪɭɞɚ 

ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɮɢɡɢɱɟɫɤɢɯ ɭɩɪɚɠɧɟɧɢɢ ɢ ɩɨɜɵɲɚɸɬ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ 

ɨɪɝɚɧɢɡɦɚ ɷɦɨɰɢɨɧɚɥɶɧɨɦɭ ɫɬɪɟɫɫɭ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɩɪɨɰɟɫɫɚɦɢ, ɪɚɛɨɬɨɣ 

ɚɧɚɥɢɡɚɬɨɪɨɜ, ɬɨɱɧɵɦɢ ɢ ɛɵɫɬɪɵɦɢ ɞɟɣɫɬɜɢɹɦɢ ɢ ɬ.ɞ. 

Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɭɩɪɚɠɧɟɧɢɣ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ, - ɫɧɢɠɟɧɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɭɬɨɦɥɟɧɢɹ. Ɉɤɚɡɵɜɚɹ 

ɛɥɚɝɨɬɜɨɪɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɪɚɛɨɬɚɸɳɟɝɨ, ɮɢɡɢɱɟɫɤɢɟ ɭɩɪɚɠɧɟɧɢɹ 

ɪɟɝɭɥɢɪɭɸɬ ɦɨɡɝɨɜɨɟ ɢ ɩɟɪɢɮɟɪɢɱɟɫɤɨɟ ɤɪɨɜɨɨɛɪɚɳɟɧɢɟ. Ɇɵɲɟɱɧɵɟ 

ɞɜɢɠɟɧɢɹ ɫɨɡɞɚɸɬ ɨɝɪɨɦɧɨɟ ɱɢɫɥɨ ɧɟɪɜɧɵɯ ɢɦɩɭɥɶɫɨɜ, ɤɨɬɨɪɵɟ ɨɛɨɝɚɳɚɸɬ 

ɦɨɡɝ ɦɚɫɫɨɣ ɨɳɭɳɟɧɢɣ, ɫɩɨɫɨɛɫɬɜɭɸ ɭɫɬɨɣɱɢɜɨɦɭ ɧɚɫɬɪɨɟɧɢɸ. 
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ȼɚɠɧɨ ɭɱɢɬɵɜɚɬɶ ɜɢɞɵ ɬɪɭɞɚ, ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɫɬɟɩɟɧɶɸ 

ɮɢɡɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɛɨɥɶɲɢɦ ɧɟɪɜɧɨ-ɩɫɢɯɢɱɟɫɤɢɦ ɧɚɩɪɹɠɟɧɢɟɦ (ɷɬɨ 

ɩɪɨɮɟɫɫɢɢ ɩɟɞɚɝɨɝɚ, ɜɪɚɱɚ, ɢɧɠɟɧɟɪɚ, ɭɱɟɧɧɨɝɨ ɢ ɬ.ɞ.). 

ɉɨ ɫɬɟɩɟɧɢ ɮɢɡɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢ ɜɟɥɢɱɢɧɟ ɧɟɪɜɧɨ-

ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɞɟɥɹɸɬ ɦɟɞɢɰɢɧɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ, ɬɪɭɞ 

ɤɨɬɨɪɵɯ ɫɜɹɡɚɧ ɫ ɛɨɥɶɲɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɡɚ ɩɪɢɧɹɬɢɟ ɩɪɚɜɢɥɶɧɨɝɨ 

ɪɟɲɟɧɢɹ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɬɪɭɞ ɯɢɪɭɪɝɨɜ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɜɵɫɨɤɢɦ ɧɟɪɜɧɨ-

ɷɦɨɰɢɨɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɢ ɞɥɢɬɟɥɶɧɵɦ ɫɬɚɬɢɱɟɫɤɢɦ ɧɚɩɪɹɠɟɧɢɟɦ 

ɦɵɲɰ ɜ ɩɪɨɰɟɫɫɟ ɨɩɟɪɚɰɢɢ Д15,19]. 

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɜɢɞɵ ɬɪɭɞɚ ɩɪɟɞɴɹɜɥɹɸɬ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ, ɡɪɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚɬɨɪɵ, ɫɜɹɡɚɧɧɨɝɨ ɫ 

ɧɚɩɪɹɠɟɧɢɟɦ ɜɧɢɦɚɧɢɹ, ɤ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɫɬɚɬɢɱɟɫɤɢɦ ɧɚɝɪɭɡɤɚɦ ɧɚ 

ɦɵɲɟɱɧɵɣ ɚɩɩɚɪɚɬ. 

ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɝɢɦɧɚɫɬɢɤɢ ɧɭɠɧɨ ɜɤɥɸɱɚɬɶ ɫɩɟɰɢɚɥɶɧɵɟ 

ɭɩɪɚɠɧɟɧɢɹ ɧɚ ɪɚɡɝɢɛɚɧɢɟ ɬɭɥɨɜɢɳɚ, ɧɚɤɥɨɧɵ, ɜɪɚɳɟɧɢɟ ɜ ɩɥɟɱɟɜɵɯ 

ɫɭɫɬɚɜɚɯ, ɩɨɜɨɪɨɬɵ, ɜɪɚɳɟɧɢɟ ɬɭɥɨɜɢɳɟɦ ɢ ɞɪɭɝɢɟ ɭɩɪɚɠɧɟɧɢɹ Д19]. 

3.6 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ  

Ɋɚɫɱɺɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ 

 

ɉɨɥɧɭɸ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ 

ɮɨɪɦɭɥɟ [6]: 

ɋɉ=ɋɉɊ.ɇ+ɋɊɆ+ɇ     (3.20) 

 

ɝɞɟ ɋɉɊ.ɇ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɫ ɧɚɱɢɫɥɟɧɢɹɦɢ, 

ɪɭɛ.; 

ɋɊɆ – ɫɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɭɛ.; 

ɇ – ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ, ɪɭɛ. 

ɋɉɊ.ɇ=ɋȾɈɉ+ɋɉɊ+ɋɋɈɐ     (3.21) 

ɝɞɟ ɋɉɊ – ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɢɯ, ɪɭɛ.; 
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ɋȾɈɉ – ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ, ɪɭɛ.; 

ɋɋɈɐ – ɧɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɫɬɪɚɯɭ, ɪɭɛ. 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ, ɪɭɛ.: 

ɋɉɊ=ɌɒɄ·ɋɑ·ɄȾ,       (3.22) 

ɝɞɟ ɌɒɄ – ɲɬɭɱɧɨ-ɤɚɥɶɤɭɥɹɰɢɨɧɧɨɟ ɜɪɟɦɹ, ɱ.; 

ɋɑ – ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ, ɢɫɱɢɫɥɹɟɦɚɹ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɪɹɞɭ ɚɫɪ = 

3,6, ɪɭɛ./ɱ.; 

ɄȾ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɥɚɬɵ ɤ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɟ, ɪɚɜɧɵɣ 1,025…1,030. 

ɋɉɊ=2,46·35 ·1,025  = 103,32 ɪɭɛ. 

(3.23) 

ɋȾɈɉ = 10 · 103,3/100 = 10,3 ɪɭɛ. 

ɋɋɈɐ = 26,3 (ɋɫɛ + ɋɞ.ɫɛ) /100     (3.24) 

ɋɋɈɐ = 26,3 · (103,32 +10,3)/100 = 29,9 ɪɭɛ 

ɋɉɊ.ɇ =  103,3 + 10,3 + 29,9 = 143,5 ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬɧɵɟ ɦɚɬɟɪɢɚɥɵ 

ɋɊɆ=RɊɆ·ɋɩɪ/100,                                                  (3.25) 

ɝɞɟ    RɊɆ- ɩɪɨɰɟɧɬ ɡɚɬɪɚɬ ɧɚ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ ɢ ɪɟɦɨɧɬɧɵɟ ɦɚɬɟɪɢɚɥɵ ɨɬ 

ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɫ ɧɚɱɢɫɥɟɧɢɹɦɢ, RɊɆ=50 %. 

ɋɊɆ=50·103,32/100=51,66 ɪɭɛ. 

Ɂɧɚɹ ɩɪɨɰɟɧɬ ɧɚɤɥɚɞɧɵɯ, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɢɯ ɫɬɨɢɦɨɫɬɶ: 

ɋɧ=Rɧ·ɋɩɪ/100,                           (3.26) 

ɝɞɟ    Rɨɩ - ɩɪɨɰɟɧɬ ɧɚɤɥɚɞɧɵɯ ɡɚɬɪɚɬ, Rɨɩ = 300%, 

ɋɧ=300·103,32/100=309,96 ɪɭɛ. 

ɋɉ= 143,5 + 51,7 + 310,0 = 505,2 ɪɭɛ. 

 

 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɪɚɡɪɚɛɨɬɤɢ 

 

Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ (ɪɭɛ.) ɩɨɞɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
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ɋɰ.ɤɨɧ = ɋɤ.ɞ + ɋɨ.ɞ + ɋɩ.ɞ + ɋɫɛ.ɧ + ɋɨɩ  ,    (3.27) 

ɝɞɟ ɋɤ.ɞ - ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ, ɪɚɦ, ɤɚɪɤɚɫɨɜ;  

ɋɨ.ɞ - ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ (ɜɚɥɵ, ɜɬɭɥɤɢ 

ɢ ɞɪ.) ;  

ɋɩ.ɞ - ɰɟɧɚ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ, ɢɡɞɟɥɢɣ, ɚɝɪɟɝɚɬɨɜ;  

ɋɫɛ.ɧ - ɩɨɥɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ (ɫ ɧɚɱɢɫɥɟɧɢɹɦɢ) ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ ɤɨɧɫɬɪɭɤɰɢɢ; 

 ɋɨɩ - ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ (ɰɟɯɨɜɵɟ) ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɧɚ 

ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɋɬɨɢɦɨɫɬɶ  ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ 

ɋɤ.ɞ = Qɋɝ.ɞ ,       (3.28) 

ɝɞe Q - ɦɚɫɫɚ ɦɚɬɟɪɢɚɥɚ (ɩɨ ɱɟɪɬɟɠɚɦ), ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ, ɪɚɦ, ɤɚɪɤɚɫɨɜ, ɤɝ;  

ɋɝ.ɞ - ɫɪɟɞɧɹɹ ɫɬɨɢɦɨɫɬɶ 1 ɤɝ (ɩɨ ɩɪɚɣɫ-ɥɢɫɬɭ) ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ. 

ɉɪɢ Q=33 ɤɝ, ɋɝ.ɞ = 37 ɪɭɛ 

ɋɤ.ɞ = 33 · 37 = 1221 ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ   ɞɟɬɚɥɟɣ 

ɋɨ.ɞ = ɋɩɪ.ɧ + ɋɦ  ,        (3.29)  

ɝɞɟ ɋɩɪ.ɧ - ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ (ɫ ɧɚɱɢɫɥɟɧɢɹɦɢ) ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, 

ɡɚɧɹɬɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɢ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ;  

ɋɦ - ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ. 

ɉɨɥɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ [6]: 

ɋɩɪ.ɧ = ɋɩɪ + ɋɞ + ɋɫɨɰ  ,       (3.30) 

ɝɞɟ ɋɩɪ ɢ ɋɞ - ɨɫɧɨɜɧɚɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɪɚɛɨɱɢɯ;  

ɋɫɨɰ - ɧɚɱɢɫɥɟɧɢɹ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ. 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 

ɋɩɪ = tɫɪ ɫɱ ɤɞ  ,        (3.31) 

ɝɞɟ tɫɪ - ɫɪɟɞɧɹɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɨɪɢɝɢɧɚɥɶɧɵɯ 
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ɞɟɬɚɥɟɣ, ɱɟɥ.-ɱ;  

ɫɱ - ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ, ɢɫɱɢɫɥɹɟɦɚɹ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɪɹɞɭ ɚɫɪ= 

3,6 ɜ ɪɭɛ.;  

ɤɞ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɥɚɬɵ ɤ ɨɫɧɨɜɧɨɣ ɡɚɪɩɥɚɬɟ, ɪɚɜ-

ɧɵɣ 1,025... 1,030. 

ɋɩɪ = 8·35·1,03 = 288,4 ɪɭɛ 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ  

ɋɞ = (5-12)ɋɩɪ /100.       (3.32) 

ɋɞ = 10·288,4 / 100 = 28,8 ɪɭɛ 

ɇɚɱɢɫɥɟɧɢɹ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ [6] 

ɋɫɨɰ = Rɫɨɰ (ɋɩɪ + ɋɞ) /100        (3.33) 

ɋɫɨɰ = 26,3 · (288,4 +28,8) / 100 = 83,4 ɪɭɛ 

ɋɩɪ.ɧ = 288,4 +28,8+83,4 = 400,7 ɪɭɛ 

ɋɬɨɢɦɨɫɬɶ  ɦɚɬɟɪɢɚɥɚ  ɡɚɝɨɬɨɜɨɤ  ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ 

ɞɟɬɚɥɟɣ [20]: 

ɋɦ = ɋ3 Q3 ,        (3.34) 

ɝɞɟ ɋ3 - ɰɟɧɚ ɤɢɥɨɝɪɚɦɦɚ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ (ɩɨ ɩɪɚɣɫ-ɥɢɫɬɭ). ɪɭɛ.;  

Q3 - ɦɚɫɫɚ ɡɚɝɨɬɨɜɤɢ, ɤɝ. 

ɉɪɢ ɋɡ = 37 ɪɭɛ, Qɡ = 2 ɤɝ 

ɋɦ = 37·2 = 74 ɪɭɛ 

Ɍɨɝɞɚ ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ   ɞɟɬɚɥɟɣ 

ɋɨ.ɞ = 400,7 +74= 474,7 ɪɭɛ 

ɐɟɧɚ    ɩɨɤɭɩɧɵɯ   ɞɟɬɚɥɟɣ, ɢɡɞɟɥɢɣ, ɚɝɪɟɝɚɬɨɜ ɋɩ.ɞ ɛɟɪɟɬɫɹ ɩɨ ɩɪɚɣɫ-

ɥɢɫɬɭ. 

 

 

Ɍɚɛɥɢɰɚ 3.1 Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɩɨɤɭɩɧɵɯ ɢɡɞɟɥɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɭɩɧɵɯ ɢɡɞɟɥɢɣ Ʉɨɥ-ɜɨ ɐɟɧɚ, ɪɭɛ ɋɭɦɦɚ, ɪɭɛ 

Ɇɨɬɨɪ-ɪɟɞɭɤɬɨɪ Ɇɉɡ 2-31,5-35,5 1 11500 11500 



40 

 

Ʉɍ3 ȽɈɋɌ 21356-75  

ɓɟɬɤɚ-ɧɚɫɚɞɤɚ 1 150 150 

ɗɥɟɤɬɪɨɩɪɢɜɨɞ 1 800 800 

ɂɬɨɝɨ  
 

12450 

 

ɋɬɨɢɦɨɫɬɶ ɢɡɞɟɥɢɣ ɋɩ.ɞ = 12450 ɪɭɛ 

ɉɨɥɧɚɹ     ɡɚɪɚɛɨɬɧɚɹ   ɩɥɚɬɚ   ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ,   ɡɚɧɹɬɵɯ   ɧɚ    

ɫɛɨɪɤɟ   ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɫɬɚɜɢɬ 

ɋɫɛ.ɧ = ɋɫɛ + ɋɞ.ɫɛ + ɋɫɨɰ.ɫɛ  ,       (3.35) 

ɝɞɟ ɋɫɛ ɢ ɋɞ.ɫɛ - ɨɫɧɨɜɧɚɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ;  

ɋɫɨɰ.ɫɛ - ɧɚɱɢɫɥɟɧɢɹ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɷɬɢɯ 

ɪɚɛɨɱɢɯ. 

Ɉɫɧɨɜɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ 

ɫɛɨɪɤɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ [20]: 

ɋɫɛ = tɫɛ ɫɱ ɤɞ  ,      (3.36) 

ɝɞɟ tɫɛ - ɧɨɪɦɚɬɢɜɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɟɥ.-ɱ;  

 tɫɛ = kc tɫɛ,      (3.37) 

ɝɞɟ kc -  ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɩɨɥɧɵɦ ɢ 

ɨɩɟɪɚɬɢɜɧɵɦ ɜɪɟɦɟɧɟɦ ɫɛɨɪɤɢ ɢ ɪɚɜɧɵɣ 1,08; 

tɫɛ - ɫɭɦɦɚɪɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɱɟɥ.-ɱ. 

tɫɛ = 1,08·8=8,64 ɱɟɥ.-ɱ. 

ɫɱ - ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ, ɢɫɱɢɫɥɹɟɦɚɹ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɪɹɞɭ, ɪɭɛ.;  

ɤɞ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɥɚɬɵ ɤ ɨɫɧɨɜɧɨɣ ɡɚɪɩɥɚɬɟ, ɪɚɜ-

ɧɵɣ 1,025... 1,030. 

ɋɫɛ = 8,64·35·1,03 = 311,5 ɪɭɛ 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ  

ɋɞ.ɫɛ = (5-12)ɋɫɛ/100.       (3.38) 

ɋɞ.ɫɛ = 10·311,5 /100 = 31,2ɪɭɛ 
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ɇɚɱɢɫɥɟɧɢɹ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ 

ɋɫɨɰ.ɫɛ = Rɫɨɰ (ɋɫɛ + ɋɞ.ɫɛ) /100        (3.39) 

ɋɫɨɰ = 26,3 · (311,5 +31,2)/100 = 90,1 ɪɭɛ 

ɋɫɛ.ɧ = 311,5+31,1 +90,1=432,7 ɪɭɛ 

Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ (ɰɟɯɨɜɵɟ) ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ 

ɋɨɩ = ɋ’ɩɪR’ɨɩ/100,       (3.40) 

ɝɞɟ ɋ’ɩɪ - ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, 

ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. , 

ɋ’ɩɪ = ɋɩɪ + ɋɫɛ ,      (3.41) 

ɋ’ɩɪ = 288,4 + 311,5 = 599,9ɪɭɛ; 

R’ɨɩ - ɩɪɨɰɟɧɬ ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɫɯɨɞɨɜ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ, Rɨɩ = Rɨɩ/Rɡɩ = 300% (ɩɨ ɫɬɪɭɤɬɭɪɟ ɡɚɬɪɚɬ ɜ ɚɧɚɥɢɡɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ). 

ɋɨɩ = 599,9 · 300/100 = 1799,6 ɪɭɛ. 

ɋɰ.ɤɨɧ = 1221 + 475 + 12450 + 433 + 1800 = 16278 ɪɭɛ 

 

Ɋɚɫɱɺɬ ɩɥɚɧɨɜɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɹ 

 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɹ ɄɚɦȺɁ ɋ ɞɜ.[ɪɭɛ.Ж 

ɋ ɞɜ.=ɋɩɪ.ɧ.+ɋɡ.ɱ+ɋɧ,                                                      (3.42)             

ɝɞɟ        ɋɡ.ɱ. – ɡɚɬɪɚɬɵ ɧɚ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ ɢ ɪɟɦɨɧɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɪɭɛ.    

             ɉɨɥɧɚɹ ɡɚɪɚɛɨɬɚɧɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɪɭɛ. 

ɋɩɪ.ɧ. = ɋɩɪ+ɋɞɨɩ+ɋɫɨɰ,                                                                           (3.43) 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɚɧɧɚɹ ɩɥɚɬɚ ɋɩɪ ДɪɭɛЖ 

ɋɩɪ  =tɞɜ ɋɱɄt,                                                                       (3.44) 

ɝɞɟ        tɞɜ – ɬɪɭɞɨɺɦɤɨɫɬɶ ɪɟɦɨɧɬɚ ɨɞɧɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɱɟɥ.-ɱɚɫ,  

tɞɜ = 84,3 ɱɟɥ.-ɱɚɫ; 

             ɋɱ – ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɩɨ ɚɫɪ=3,6,   ɋɱ=35 ɪɭɛ; 
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     Ʉt – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɥɚɬɵ ɡɚ ɫɜɟɪɯɭɪɨɱɧɵɟ ɢ ɞɪɭɝɢɟ 

ɪɚɛɨɬɵ, Ʉt = 1,03 

ɋɩɪ=84,3·35·1,03=3039 ɪɭɛ 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɋɞɨɩ ДɪɭɛЖ 

ɋɞɨɩ=0,1·ɋɩɪ=0,1·3039 =304 ɪɭɛ.                                             (3.45) 

ɋɫɨɰ=0,26(ɋɩɪ+ɋɞɨɩ)=0,26·(3039 +304)=879 ɪɭɛ                      (3.46) 

ɋɩɪ.ɧ.= 3039 + 304 + 879 = 4222 ɪɭɛ 

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ ɢ ɪɟɦɨɧɬɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɪɢɧɢɦɚɟɦ ɫ 

ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɩɪɢɦɟɪɧɨ ɩɨɥɨɜɢɧɚ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ ɢ ɝɢɥɶɡ ɰɢɥɢɧɞɪɨɜ ɧɟ 

ɧɚɞɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɢ ɫɛɨɪɤɟ ɧɨɜɵɟ, ɚ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɪɟɦɨɧɬɧɵɣ 

ɪɚɡɦɟɪ. ɉɨɷɬɨɦɭ ɫ ɭɱɟɬɨɦ ɩɨɥɨɜɢɧɵ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɝɢɥɶɡ ɢ ɤɨɥɟɧɱɚɬɵɯ 

ɜɚɥɨɜ ɩɪɢɧɢɦɚɟɦ ɩɨ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɞɪɭɝɭɸ ɩɨɥɨɜɢɧɭ ɢ 

ɨɫɬɚɥɶɧɵɟ ɡɚɩɱɚɫɬɢ — ɩɨ ɫɬɨɢɦɨɫɬɢ ɧɨɜɵɯ ɡɚɩɱɚɫɬɟɣ. ȼ ɫɪɟɞɧɟɦ ɩɨɥɭɱɚɟɦ 

ɡɚɬɪɚɬɵ ɧɚ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ ɢ ɪɟɦɨɧɬɧɵɟ ɦɚɬɟɪɢɚɥɵ ɋɡɱ = 35000 ɪɭɛɥɟɣ. 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 

ɋɧ=Rɧ·ɋɩɪ/100,                            (3.47) 

ɝɞɟ    Rɧ - ɩɪɨɰɟɧɬ ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɬɪɚɬ, Rɧ = 300%, 

ɋɧ=300·3039 /100=9117 ɪɭɛ. 

ɋɞɜ.= 4222+34949+9117= 49525 ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ, Д6]:     

ɋɷ = 57 ɪɭɛ. 

  ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ Д6]:  

S
1
 = 500+287,5+230 + 57 = 1075 ɪɭɛ./ɟɞ. 

S
0
 = 500+316,25+287,5 + 57 = 1161 ɪɭɛ./ɟɞ. 

  ɍɪɨɜɟɧɶ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

ɋɩɪ=S+E ɧ ·k,                                           (3.48) 

 ɝɞɟ   ɋɩɪ – ɭɪɨɜɟɧɶ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ. 

  ȿɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ,  ȿɧ = 0,15. 

  k - ɭɞɟɥɶɧɵɟ ɜɥɨɠɟɧɢɹ  ɢɥɢ ɮɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɪɭɛ./ɟɞ. 
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ɋɩɪ
1
 = 622 + 0,15×22500 =4450 ɪɭɛ./ɟɞ. 

ɋɩɪ
0
 = 625 + 0,15×22500 =4536 ɪɭɛ./ɟɞ. 

  Ƚɨɞɨɜɭɸ ɷɤɨɧɨɦɢɸ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ Д6]: 

ɗɝɨɞ= (Sɨ-S1)·Wɱ·Tɝɨɞ,                                         (3.49) 

ɝɞɟ    (S’- S) – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɊɌɈ ɜ ɯɨɡɹɣɫɬɜɟ ɢ ɩɨ ɩɪɨɟɤɬɭ, ɪɭɛ./ɟɞ.  

ɗɝɨɞ = 86·5·120 = 53200 ɪɭɛ. 

  Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

1 0

ɝɨɞ.ɷɮ. ɝɨɞ ɧ ɝɨɞ ɧ ɨ.ɩ.ɮ ɨ.ɩ.ɮȿ ɗ ȿ K ɗ ȿ ɋ ɋ ,                (3.50) 

ɝɞɟ     (C’ɩɪɢɜ- Cɩɪɢɜ) – ɪɚɡɧɢɰɚ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɚɧɚɥɨɝɚ ɢ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɪɭɛ./ɟɞ.  

ȿɝɨɞ = 53200-0,15·22500=49525  ɪɭɛ. 

  ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɧɚɯɨɞɢɦ ɩɨ 

ɮɨɪɦɭɥɟ Д6]: 

Ɍɨɤ=ɋɛ1 / ɗɝɨɞ;                                     (3.51) 

ɝɞɟ    Ɍɨɤ – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɥɟɬ; 

Ɍɨɤ =56800 / 53200 = 1,10 ɥɟɬ. 

  Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ Д6]: 

ȿɷɮ= 1 / Ɍɨɤ                                                   (3.52) 

ɝɞɟ    ȿɷɮ - ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ. 

ȿɷɮ = 1 / 1,10 = 0,9. 

  Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɫɨɫɬɚɜɢɥɚ 53200 ɪɭɛɥɟɣ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɫɨɫɬɚɜɢɥɚ 1,10 ɥɟɬ. 
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  ȼɕȼɈȾɕ 

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 

ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ. 

ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɨɪɝɚɧɢɡɚɰɢɢ ɌɈ, ɪɟɦɨɧɬɚ,  

ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɹ ɪɚɡɪɚɛɨɬɚɧɧɵɣ 

ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɚɪɤɚ ɦɚɲɢɧ ɢ 

ɭɦɟɧɶɲɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɢɯ ɪɟɦɨɧɬ. 

ɉɪɨɜɟɞɟɧ ɪɚɫɱɟɬ  ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ, ɩɥɨɳɚɞɢ ɭɱɚɫɬɤɚ ɪɟɦɨɧɬɚ 

ɞɜɢɝɚɬɟɥɟɣ, ɩɨɞɛɨɪ ɢ ɪɚɰɢɨɧɚɥɶɧɚɹ ɪɚɫɫɬɚɧɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɵɩɨɥɧɟɧɚ 

ɦɚɪɲɪɭɬɧɚɹ ɤɚɪɬɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɝɪɭɡɨɜɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ. 

ȼɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɡɢɪɭɸɳɟɝɨ 

ɭɫɬɪɨɣɫɬɜɚ.  

Ȼɵɥɚ ɨɛɨɫɧɨɜɚɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɝɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɫɨɫɬɚɜɢɥɚ 52300 ɪɭɛɥɟɣ, ɫɪɨɤ 

ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɫɨɫɬɚɜɢɥɚ 1,11 ɥɟɬ.  
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