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ȺɇɇɈɌȺɐɂə 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɢ ɧɚ 52 ɥɢɫɬɚɯ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 6 ɥɢɫɬɚɯ 

ɮɨɪɦɚɬɚ Ⱥ1. 

Ɂɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɩɹɬɢ ɪɚɡɞɟɥɨɜ, ɜɵɜɨɞɨɜ ɢ ɜɤɥɸɱɚɟɬ 5 

ɪɢɫɭɧɤɨɜ, 5 ɬɚɛɥɢɰ, ɫɩɟɰɢɮɢɤɚɰɢɣ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ 

ɫɨɞɟɪɠɢɬ 22 ɧɚɢɦɟɧɨɜɚɧɢɟ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɬɟɤɭɳɟɝɨ 

ɪɟɦɨɧɬɚ ɤɨɪɨɛɤɢ ɩɟɪɟɦɟɧɧɵɯ ɩɟɪɟɞɚɱ ɚɜɬɨɦɨɛɢɥɹ ɄɚɆȺɁ, ɚ ɬɚɤɠɟ 

ɩɪɨɢɡɜɟɞɟɧ ɩɚɬɟɧɬɧɵɣ ɩɨɢɫɤ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɭɧɤɬɚ ɌɈ ɝɪɭɡɨɜɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ, ɚ ɬɚɤɠɟ ɪɚɫɱɟɬ ɢ ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɭɧɤɬɚ. 

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɨɬɚɧɚ ɦɨɟɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɞɟɬɚɥɟɣ Ʉɉɉ 

ɝɪɭɡɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɟɝɨ ɞɟɬɚɥɟɣ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɬɚɤɠɟ ɜ 

ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɞɚɧɨ ɢɧɫɬɪɭɤɰɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ, ɞɚɧɵ ɫɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ.  

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɜɵɜɨɞɚɦɢ.  
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ABSTRACT 

Ɍhe final qualifying work consists of an explanatory note on 52 sheets of 

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

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

includes 5 figures, 5 tables, and specifications. The list of references contains 22 

names. 

The first section shows the technological process of the current repair of the 

variable transmission of the KAMAZ car, as well as a patent search for existing 

designs. 

In the second section, the design of the truck MAINTENANCE point was 

performed, as well as the calculation and selection of the main production 

equipment for the point. 

In the third section, a washing machine is developed for the parts of the 

cargo transport checkpoint. The calculation of its parts for strength is made, also in 

the third section, instructions for labor protection are given, measures for life 

safety are developed, and comparative technical and economic indicators for the 

design are given.  

The explanatory note concludes with conclusions. 
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ȼȼȿȾȿɇɂȿ 

ȼ ɰɟɥɹɯ ɭɫɢɥɟɧɢɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ 

ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɤɪɟɩɥɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 

ɛɚɡɵ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ  

ɫɜɹɡɟɣ ɦɟɠɞɭ ɨɬɪɚɫɥɹɦɢ, ɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɢ ɱɟɬɤɨɝɨ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ  ɩɨ 

ɧɚɪɚɳɢɜɚɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɭɥɭɱɲɟɧɢɹ ɟɟ 

ɫɨɯɪɚɧɧɨɫɬɢ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɞɨɜɟɞɟɧɢɹ ɞɨ ɩɨɬɪɟɛɢɬɟɥɹ. 

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. ɍɜɟɥɢɱɢɥɨɫɶ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɡɚɤɭɩɤɚ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɨɞɭɤɬɨɜ. Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɜɚɥɨɜɨɣ ɩɪɨɞɭɤɰɢɢ  

ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɜɨɡɪɚɫɬɚɟɬ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ.  

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. 

ɐɟɥɶɸ ȼɄɊ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɨɟɱɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɞɟɬɚɥɟɣ Ʉɉɉ 

ɝɪɭɡɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɚ.  ɇɚ ɦɨɣ ɜɡɝɥɹɞ ɭ ɱɢɫɬɵɯ ɞɟɬɚɥɟɣ ɜɢɡɭɚɥɶɧɨ ɦɨɠɧɨ 

ɨɩɪɟɞɟɥɢɬɶ ɞɟɮɟɤɬɵ. ɗɬɨ ɩɪɢɜɟɞɟɬ ɤ ɛɨɥɶɲɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ. 
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1 ȺɇȺɅɂɌɂɑȿɋɄȺə ɑȺɋɌɖ 

1.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ 

 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɡɛɨɪɤɢ-ɫɛɨɪɤɢ ɚɝɪɟɝɚɬɨɜ ɧɚ 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]. Ⱦɥɹ ɬɨɝɨ, ɱɬɨ ɛɵ ɩɭɧɤɬɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɪɚɛɨɬɚɥɢ ɧɚ ɷɮɮɟɤɬ, ɢɯ ɧɚɞɨ ɞɨɪɚɛɨɬɚɬɶ, ɚ ɢɦɟɧɧɨ: 

 ɩɭɧɤɬɨɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɞɥɹ ɨɱɢɫɬɤɢ ɢ ɦɨɣɤɢ ɯɨɞɨɜɨɣ 

ɱɚɫɬɢ ɢ ɤɨɪɩɭɫ, ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɫɬɟɩɟɧɢ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ ɩɚɪɤɚ; 

 ɨɱɢɫɬɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ, ɞɥɹ ɫɧɢɠɟɧɢɹ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

ɬɟɯɧɨɝɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 

 ɫɬɚɰɢɨɧɚɪɧɨɣ ɜɨɞɨɝɪɟɣɤɨɣ ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ ɩɭɫɤɚ ɞɜɢɝɚɬɟɥɹ 

ɚɜɬɨɦɨɛɢɥɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɭɦɟɧɶɲɟɧɢɸ ɢɡɧɨɫɚ ɬɪɭɳɢɯɫɹ 
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ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɜɢɝɚɬɟɥɹ; 

 ɫɬɚɰɢɨɧɚɪɧɵɦ ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɨɦ (380 ȼ) ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 

ɛɟɫɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɉɌɈɊ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɣɧɨɝɨ ɜɵɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɬɜɚ. 

ɅɌɈ ɩɚɪɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜɫɟɯ ɜɢɞɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ȼȼɌ ɩɨɫɬɨɹɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ȼ ɫɨɫɬɚɜ ɅɌɈ ɜɯɨɞɹɬ: 

ɩɥɨɳɚɞɤɚ ɞɥɹ ɩɪɨɜɟɪɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɚɲɢɧ ɩɪɢ ɜɨɡɜɪɚɳɟɧɢɢ ɜ 

ɩɚɪɤ; ɩɭɧɤɬ ɡɚɩɪɚɜɤɢ; ɩɭɧɤɬ ɱɢɫɬɤɢ ɢ ɦɨɣɤɢ; ɉȿɌɈ; ɉɌɈɊ. 

ɉȿɌɈ ɩɨɫɬɨɹɧɧɨɝɨ ɩɚɪɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɟɠɟɞɧɟɜɧɨɝɨ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ȼȼɌ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɩɨɫɥɟ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɚ 

ɬɚɤɠɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɦɟɥɤɢɯ ɫɜɚɪɨɱɧɵɯ ɢ ɦɚɥɹɪɧɵɯ ɪɚɛɨɬ. ɉȿɌɈ 

ɪɚɡɦɟɳɚɟɬɫɹ ɩɨɫɥɟ ɩɭɧɤɬɚ ɱɢɫɬɤɢ ɢ ɦɨɣɤɢ ɜ ɡɚɤɪɵɬɨɦ ɨɬɚɩɥɢɜɚɟɦɨɦ 

ɩɨɦɟɳɟɧɢɢ. 

ɉɌɈɊ ɩɚɪɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɜɫɟɯ ɜɢɞɨɜ 

ɤɨɦɩɥɟɤɫɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɲɬɚɬɧɵɯ ȼȼɌ 

ɱɚɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ. Ɉɧ 

ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɚɪɤɚ ɜ ɤɨɧɰɟ ɥɢɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɩɨɫɥɟ ɉȿɌɈ ɢ ɜɤɥɸɱɚɟɬ ɭɱɚɫɬɤɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 

ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ȼȼɌ, ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɭɱɚɫɬɤɢ, ɩɨɬɨɱɧɭɸ ɥɢɧɢɸ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɨɥɟɫɧɵɯ ɦɚɲɢɧ (ɞɚɥɟɟ – ɩɨɬɨɱɧɚɹ ɥɢɧɢɹ), 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɢ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 

ɍɱɚɫɬɤɢ ɉɌɈɊ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɵ ɩɨ ɜɢɞɚɦ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ, ɩɨɫɬɵ 

– ɭɧɢɜɟɪɫɚɥɶɧɵɟ, ɬɨ ɟɫɬɶ ɨɛɟɫɩɟɱɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɜɫɟɯ 

ɬɢɩɨɜ ɲɬɚɬɧɵɯ ɝɭɫɟɧɢɱɧɵɯ ɢ ɤɨɥɟɫɧɵɯ ɦɚɲɢɧ ɜɨɢɧɫɤɨɣ ɱɚɫɬɢ. 

ɉɨɬɨɱɧɚɹ ɥɢɧɢɹ ɉɌɈɊ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɟɡɨɧɧɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɦɚɲɢɧ ɩɨ 

ɜɨɡɜɪɚɳɟɧɢɢ ɢɯ ɫ ɭɱɟɧɢɣ ɢ ɩɪɢ ɩɨɫɬɚɧɨɜɤɟ ɧɚ ɯɪɚɧɟɧɢɟ, ɚ ɬɚɤɠɟ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɧɨɦɟɪɧɵɯ ɜɢɞɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. Ɉɧɚ ɪɚɡɦɟɳɚɟɬɫɹ ɜ 

ɨɛɳɟɦ ɩɨɦɟɳɟɧɢɢ ɫ ɭɱɚɫɬɤɚɦɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 

ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɢ ɜɤɥɸɱɚɟɬ ɩɨɫɬɵ: ɬɟɯɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ; 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɲɢɧ, ɬɨɪɦɨɡɨɜ ɢ ɩɨɞɜɟɫɤɢ, ɫɦɚɡɤɢ ɪɟɫɫɨɪ ɢ ɩɨɞɲɢɩɧɢɤɨɜ 
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ɫɬɭɩɢɰ ɤɨɥɟɫ; ɩɪɨɜɟɪɨɱɧɨ-ɤɪɟɩɟɠɧɵɯ ɪɚɛɨɬ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ; ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɪɚɛɨɬ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɢɫɬɟɦ ɩɢɬɚɧɢɹ ɢ ɨɯɥɚɠɞɟɧɢɹ; ɫɦɚɡɨɱɧɨ-ɡɚɩɪɚɜɨɱɧɵɯ ɪɚɛɨɬ. 

ɇɚ ɩɨɬɨɱɧɨɣ ɥɢɧɢɢ ɪɚɡɦɟɳɚɸɬɫɹ: ɫɥɟɫɚɪɧɵɟ ɜɟɪɫɬɚɤɢ (ɩɨ ɤɨɥɢɱɟɫɬɜɭ 

ɩɨɫɬɨɜ); ɩɟɪɟɞɜɢɠɧɨɣ ɤɨɦɩɥɟɤɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɦɟɯɚɧɢɤɚ-

ɪɟɝɭɥɢɪɨɜɳɢɤɚ; ɩɟɪɟɞɜɢɠɧɨɣ ɤɨɦɩɥɟɤɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɨɜɟɪɤɢ ɢ 

ɪɟɝɭɥɢɪɨɜɤɢ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɷɥɟɤɬɪɨɧɢɤɢ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ; 

ɩɟɪɟɞɜɢɠɧɨɣ ɤɨɦɩɥɟɤɬ ɫɥɟɫɚɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɬɟɯɧɢɤɢ; ɤɨɦɩɥɟɤɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɫɥɟɫɚɪɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɫɴɟɦɧɢɤɨɜ ɞɥɹ ɩɟɪɟɞɜɢɠɧɵɯ 

ɤɨɦɩɥɟɤɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɩɟɪɟɞɜɢɠɧɨɣ ɤɨɦɩɥɟɤɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɫɦɚɡɤɢ 

ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢɥɢ ɭɫɬɚɧɨɜɤɚ ɫɦɚɡɨɱɧɨ-ɡɚɩɪɚɜɨɱɧɚɹ; ɧɚɝɧɟɬɚɬɟɥɶ 

ɫɦɚɡɤɢ; ɦɚɫɥɨɪɚɡɞɚɬɨɱɧɚɹ ɭɫɬɚɧɨɜɤɚ; ɡɚɩɪɚɜɨɱɧɵɣ ɚɝɪɟɝɚɬ. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ ɉɌɈɊ ɜɤɥɸɱɚɸɬ ɤɥɚɞɨɜɵɟ ɪɚɡɥɢɱɧɨɝɨ 

ɩɪɟɞɧɚɡɧɚɱɟɧɢɹ (ɞɥɹ ɯɪɚɧɟɧɢɹ ɩɪɢɛɨɪɨɜ, ɢɧɫɬɪɭɦɟɧɬɚ, ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ, 

ɦɚɬɟɪɢɚɥɨɜ), ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɢ ɷɥɟɤɬɪɨɳɢɬɨɜɵɟ. 

ɋɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ ɉɌɈɊ ɜɤɥɸɱɚɸɬ: ɝɚɪɞɟɪɨɛɧɭɸ ɧɚ ɜɟɫɶ 

ɥɢɱɧɵɣ ɫɨɫɬɚɜ ɪɟɦɨɧɬɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɱɚɫɬɢ; ɞɭɲɟɜɭɸ ɢ ɩɪɟɞɞɭɲɟɜɭɸ; 

ɭɦɵɜɚɥɶɧɭɸ ɢ ɫɚɧɭɡɟɥ. 

ɉɪɟɠɞɟ ɱɟɦ ɫɨɫɬɚɜɢɬɶ ɦɚɪɲɪɭɬɧɭɸ ɤɚɪɬɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ 

ɪɚɰɢɨɧɚɥɶɧɭɸ ɫɯɟɦɭ ɫɛɨɪɤɢ. 

ɉɪɨɰɟɫɫ ɫɛɨɪɤɢ 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. 

1.2 Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɪɚɡɛɨɪɤɢ Ʉɉɉ 

ɉɨɫɬɨɜɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɨɩɢɫɚɧɢɟ ɪɚɡɛɨɪɤɢ ɫɛɨɪɤɢ ɚɜɬɨɦɨɛɢɥɹ ɫ ɰɟɥɶɸ ɡɚɦɟɧɵ ɤɨɧɤɪɟɬɧɨɝɨ ɚɝɪɟɝɚɬɚ, 
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ɭɡɥɚ ɢɥɢ 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 ɚɜɬɨɦɨɛɢɥɹ. ɉɨɷɬɨɦɭ 

ɬɢɩɨɜɚɹ ɩɨɫɬɨɜɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɌɊ, ɤɚɤ ɩɪɚɜɢɥɨ, ɠɟɫɬɤɨ 

ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ /2/.  

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.  

1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɪɦ ɜɪɟɦɟɧɢ ɧɚ ɪɚɡɛɨɪɤɭ Ʉɉɉ ɩɪɢ ɌɊ 

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: 

n

ТТ
n

ТТТТТ ɩɡ
ɲɬ

ɉЗ
ȾОɉȼɋɉОɇ ,     (1.1) 

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

ɜɪɟɦɟɧɟɦ);  

Т0 - ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ, ɦɢɧ;  

Тɜɫɩ - ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɦɢɧ;  

Тɞɨɩ - ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɦɢɧ;  

Ɍɩɡ - ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɦɢɧ;  

Тɲɬ – ɲɬɭɱɧɨɟ ɜɪɟɦɹ, ɦɢɧ; 

nɲɬ - ɤɨɥɢɱɟɫɬɜɨ ɞɟɬɚɥɟɣ ɜ ɩɚɪɬɢɢ, ɲɬ. 

Ɉɫɧɨɜɧɵɦ ɩɪɢ ɪɚɡɛɨɪɤɟ ɢ ɫɛɨɪɤɟ 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, 
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ɫɜɹɡɚɧɧɵɯ ɫ ɟɟ ɨɤɨɧɱɚɧɢɟɦ. ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ 

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. 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 ɫɧɹɬɢɟ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ — 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 

= 2,3      ɱɟɥ.-ɱ. 

1.4 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɨɟɱɧɵɯ ɭɫɬɚɧɨɜɨɤ 

ɋɬɪɭɣɧɵɟ ɦɨɟɱɧɵɟ ɭɫɬɚɧɨɜɤɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɤɨɧɫɬɪɭɤɰɢɸ ɫɬɚɰɢɨɧɚɪɧɨɣ ɚɜ-

ɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɦɨɞɟɥɢ Ɇ-129 ɞɥɹ ɦɨɣɤɢ ɞɟɬɚɥɟɣ ɝɪɭɡɨɜɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ. 
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ɍɫɬɚɧɨɜɤɚ ɢɦɟɟɬ ɚɝɪɟɝɚɬɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɢ ɫɨɞɟɪɠɢɬ ɞɜɚ ɩɟɪɟɞɧɢɯ 3 ɢ 

ɞɜɚ ɡɚɞɧɢɯ 2 ɦɨɸɳɢɯ ɦɟɯɚɧɢɡɦɚ, ɩɨɩɚɪɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨ ɨɛɟɢɦ ɫɬɨɪɨɧɚɦ 

ɦɨɟɱɧɨɝɨ ɩɨɫɬɚ. ɉɟɪɟɞɧɢɣ ɦɨɸɳɢɣ ɦɟɯɚɧɢɡɦ 3 ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɩɨɥɨɣ 

ɫɬɨɣɤɢ, ɜɧɭɬɪɢ ɤɨɬɨɪɨɣ ɩɨɫɪɟɞɫɬɜɨɦ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɫ ɪɟɞɭɤɬɨɪɨɦ ɢ ɰɟɩɧɨɣ 

ɩɟɪɟɞɚɱɢ ɩɟɪɟɦɟɳɚɟɬɫɹ ɤɚɪɟɬɤɚ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɜɨɞɹɧɵɦ ɤɨɥɥɟɤɬɨɪɨɦ. 

Ɂɚɞɧɢɣ ɦɨɸɳɢɣ ɦɟɯɚɧɢɡɦ 2 ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɥɭɸ ɫɬɨɣɥɭ, ɜɧɭɬɪɢ 

ɤɨɬɨɪɨɣ ɪɚɡɦɟɳɟɧɵ ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɢ ɦɟɯɚɧɢɡɦ ɤɚɱɚɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 

ɤɨɥɥɟɤɬɨɪɚ ɫ ɦɨɸɳɢɦɢ ɫɨɩɥɚɦɢ. Ɍɪɭɛɱɚɬɵɟ ɪɚɦɤɢ ɫɦɚɱɢɜɚɧɢɹ 4 ɢ ɨɩɨɥɚɫɤɢ-

ɜɚɧɢɹ 1 ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɉ-ɨɛɪɚɡɧɨɣ ɚɪɤɢ ɫ ɫɨɩɥɚɦɢ, ɪɚɡɜɟɪɧɭɬɵɦɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɩɨɞ ɨɩɪɟɞɟɥɟɧɧɵɦ ɭɝɥɨɦ. 

Ɏɨɪɫɭɧɤɢ ɧɚ ɜɫɟɣ ɭɫɬɚɧɨɜɤɟ ɡɚɤɪɟɩɥɟɧɵ ɧɚ ɲɚɪɨɜɵɯ ɲɚɪɧɢɪɚɯ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɨɜɢɬɶ ɩɪɢ ɪɟɝɭɥɢɪɨɜɤɟ ɧɟɨɛɯɨɞɢɦɵɣ ɭɝɨɥ ɚɬɚɤɢ ɤɚɠɞɨɣ 

ɫɬɪɭɢ, ɩɪɚɜɞɚ, ɜɪɭɱɧɭɸ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɜ ɜɢɞɟ ɞɜɭɯ ɩɚɪ ɦɨɸɳɢɯ 

ɦɟɯɚɧɢɡɦɨɜ, ɫɬɪɭɣɧɵɟ ɤɚɱɚɸɳɢɟɫɹ ɤɨɥɥɟɤɬɨɪɵ ɤɨɬɨɪɵɯ ɪɚɫɩɨɥɨɠɟɧɵ ɜ 

ɞɜɭɯ ɜɡɚɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɩɥɨɫɤɨɫɬɹɯ - ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɫ ɜɨɡɜɪɚɬɧɨ-

ɩɨɫɬɭɩɚɬɟɥɶɧɵɦ ɞɜɢɠɟɧɢɟɦ ɫɬɪɭɣɧɵɯ ɤɨɥɥɟɤɬɨɪɨɜ ɜɜɟɪɯ - ɜɧɢɡ ɧɚ ɜɵɫɨɬɭ 

ɛɨɪɬɚ ɚɜɬɨɦɨɛɢɥɹ ɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɤɚɱɚɧɢɟɦ ɤɨɥɥɟɤɬɨɪɨɜ, 

- ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɚɤ ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɦɨɣɤɢ, ɬɚɤ ɢ ɭɦɟɧɶɲɟɧɢɟ ɪɚɫɯɨɞɚ 

ɦɨɸɳɟɣ ɠɢɞɤɨɫɬɢ, ɫɨɤɪɚɳɟɧɢɟ ɜɪɟɦɟɧɢ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚ ɫɦɵɜ 

ɡɚɝɪɹɡɧɟɧɢɣ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ. 

Ɉɞɧɚɤɨ ɞɚɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɢɦɟɟɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ. Ɉɬɫɭɬɫɬɜɢɟ 

ɤɨɧɜɟɣɟɪɚ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɫɧɢɠɚɟɬ ɤɚɱɟɫɬɜɨ ɦɨɣɤɢ. Ⱦɜɢɠɟɧɢɟ 

ɚɜɬɨɦɨɛɢɥɹ ɞɨɥɠɧɨ ɛɵɬɶ ɞɢɫɤɪɟɬɧɵɦ: ɫ ɨɫɬɚɧɨɜɤɚɦɢ ɧɚ 15-20 ɫ. ɱɟɪɟɡ 

ɤɚɠɞɵɟ 1,5-2 ɦ. Ʉɨɧɫɬɪɭɤɰɢɹ ɭɫɬɚɧɨɜɤɢ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɨɣɤɭ ɜɧɭɬɪɟɧɧɢɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɭɡɨɜɨɜ ɚɜɬɨɦɨɛɢɥɟɣ-ɫɚɦɨɫɜɚɥɨɜ. 

Ȼɨɥɟɟ ɫɥɨɠɧɨɟ ɞɜɢɠɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɬɪɭɣɧɵɣ ɤɨɥɥɟɤɬɨɪ ɧɚ 

ɭɫɬɚɧɨɜɤɟ Ɇ-136, ɨɩɢɪɚɸɳɢɣɫɹ ɧɚ ɷɤɫɰɟɧɬɪɢɤ, ɡɚɫɬɚɜɥɹɸɳɢɣ ɤɨɥɥɟɤɬɨɪ 

ɤɚɱɚɬɶɫɹ ɧɚ ɭɝɨɥ ɞɨ 45° ɧɚ ɤɨɧɫɨɥɢ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. ɋɨɩɥɚ 

ɩɟɪɟɦɟɳɚɸɬɫɹ ɩɨ ɜɟɪɬɢɤɚɥɢ ɛɨɥɟɟ ɱɟɦ ɧɚ 0,5 ɦ. ȼɪɚɳɟɧɢɸ ɤɨɥɥɟɤɬɨɪɚ 
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ɫɩɨɫɨɛɫɬɜɭɸɬ ɬɚɤɠɟ ɪɟɚɤɬɢɜɧɵɟ ɫɢɥɵ ɫɬɪɭɣ ɜɨɞɵ. ɋɨɱɟɬɚɧɢɟ ɤɚɱɚɧɢɹ, 

ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɜɪɚɳɟɧɢɹ ɫɨɜɦɟɫɬɧɨ ɫ ɭɥɭɱɲɟɧɧɵɦɢ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɚɱɟɫɬɜɟɧɧɭɸ ɨɱɢɫɬɤɭ ɜɫɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɧɢɡɚ ɚɜɬɨɦɨɛɢɥɹ. 

Щɟɬɨɱɧɵɟ ɭɫɬɚɧɨɜɤɢ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɫɬɚɰɢɨɧɚɪɧɨɣ ɦɨɟɱɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɞɟɬɚɥɟɣ ɥɟɝɤɨɜɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ ɦɨɞɟɥɢ Ɇ-130 ɹɜɥɹɟɬɫɹ ɬɢɩɢɱɧɨɣ ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɬɨɝɨ ɬɢɩɚ. 

Ⱦɚɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɢɦɟɧɢɦɚ ɞɥɹ ɦɨɣɤɢ ɜɫɟɯ ɬɢɩɨɜ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ 

ɥɟɝɤɨɜɨɝɨ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. 

Ɇɨɟɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɱɚɫɬɟɣ: ɪɚɦɤɢ 

ɫɦɚɱɢɜɚɧɢɹ 4; ɩɪɚɜɨɣ 25 ɢ ɥɟɜɨɣ 13 ɫɬɨɟɤ, ɫɜɹɡɚɧɧɵɯ ɩɨɩɟɪɟɱɧɨɣ 24, ɨɩɨɪɨɣ 

12 ɢ ɧɚɩɪɚɜɥɹɸɳɟɣ 15 ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɧɟɣ ɤɚɪɟɬɤɚɦɢ 14,23; ɫɜɹɡɟɣ 5,6; 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 22 ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ 10,19,20,27 ɳɟɬɨɤ ɫ ɤɨɧɫɨɥɹɦɢ 

11,16,21,26; ɪɚɦɤɢ 7 ɨɩɨɥɚɫɤɢɜɚɧɢɹ; ɩɭɥɶɬɚ 1 ɭɩɪɚɜɥɟɧɢɹ; ɤɨɧɬɪɨɥɥɟɪɨɜ 2,8; 

ɫɜɟɬɨɮɨɪɚ 3; ɜɟɧɬɢɥɟɣ 9,17 ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɪɢɜɨɞɨɦ; ɷɠɟɤɬɨɪɨɜ 18 ɢ 

28. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɳɟɬɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɛɦɵɜɚ ɨɛɥɢɰɨɜɤɢ 

ɪɚɞɢɚɬɨɪɚ, ɤɚɩɨɬɚ, ɜɟɬɪɨɜɨɝɨ ɫɬɟɤɥɚ, ɤɪɵɬɵ ɤɭɡɨɜɚ, ɡɚɞɧɟɝɨ ɫɬɟɤɥɚ ɢ 

ɛɚɝɚɠɧɢɤɚ. ɓɟɬɤɚ ɫɦɨɧɬɢɪɨɜɚɧɚ ɧɚ ɦɚɹɬɧɢɤɨɜɨɣ ɪɚɦɟ ɢ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɧɚɩɪɚɜɥɹɸɳɢɦ, ɭɤɪɟɩɥɟɧɧɵɦ ɧɚ ɫɬɨɣɤɚɯ. 

Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɢ ɥɢɤɜɢɞɚɰɢɢ ɢɧɟɪɰɢɨɧɧɨɝɨ ɫɤɚɱɤɚ ɳɟɬɤɢ ɧɚɞ 

ɤɚɩɨɬɨɦ ɚɜɬɨɦɨɛɢɥɹ ɫɥɭɠɢɬ ɫɩɟɰɢɚɥɶɧɵɣ ɝɚɫɢɬɟɥɶ ɤɨɥɟɛɚɧɢɣ. 

ȼɟɪɬɢɤɚɥɶɧɵɟ ɳɟɬɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɛɦɵɜɚ ɛɨɤɨɜɵɯ ɩɨɜɟɪɯ-

ɧɨɫɬɟɣ ɤɭɡɨɜɚ, ɨɛɥɢɰɨɜɤɢ ɪɚɞɢɚɬɨɪɚ, ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɛɚɝɚɠɧɢɤɚ. 

ɉɪɢɠɚɬɢɟ ɳɟɬɨɤ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɪɨɬɢɜɨɜɟɫɨɜ. 

Ɋɚɦɤɚ ɨɩɨɥɚɫɤɢɜɚɧɢɹ ɫɥɭɠɢɬ ɞɥɹ ɫɦɚɱɢɜɚɧɢɹ ɜɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ 

ɳɟɬɨɤ, ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɨɛɦɵɜɚ ɩɨɜɟɪɯɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɫ ɩɨɦɨɳɶɸ 

ɜɨɞɹɧɨɝɨ ɞɭɲɚ ɢ ɧɚɧɟɫɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɥɢɪɨɜɨɱɧɨɝɨ ɫɨɫɬɚɜɚ.  
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2 ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

2.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɭɱɚɫɬɤɚ 

 

 Ⱦɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɭɱɚɫɬɤɚ ɪɟɦɨɧɬɚ 

ɚɝɪɟɝɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɝɨɞɨɜɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ 

ɌɈ-2 ɢ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ, ɜɵɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɭɱɚɫɬɤɚ, ɲɬɚɬ ɭɱɚɫɬɤɚ, 

ɩɥɨɳɚɞɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɭɱɚɫɬɤɚ.  

ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɬɪɭɞɨɟɦɤɨɫɬɶ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ 

ɩɨ ɮɨɪɦɭɥɟ 

tɬɪ=tɬɪ.ɧ.· к1 · к2 · к3 · к4 · к5 ,               (2.1)             

ɝɞɟ  tɬɪ.ɧ. – ɧɨɪɦɚɬɢɜɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɧɚ 1000 ɤɦ ɩɪɨɛɟɝɚ ɛɚɡɨɜɨɣ ɦɨɞɟɥɢ 

ɚɜɬɨɦɨɛɢɥɹ, ɱɟɥ.-ɱ.; 

Ʉ1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

Ʉ2 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɦɚɪɤɢ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ; 

Ʉ3 –  ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ;     

Ʉ4 -  ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɛɟɝ ɫ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

          Ʉ5 - ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɢ 

ɪɟɦɨɧɬɢɪɭɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ; 

Ƚɨɞɨɜɭɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɩɪɨɝɪɚɦɦɭ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɩɨ ɤɚɠɞɨɣ 

ɝɪɭɩɩɟ ɦɚɲɢɧ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

Тɬɪ = Lɝ · tɬɪ ·  Au / 1000  ,                                    (2.2) 

ɝɞɟ Lɝ – ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɟɣ, ɤɦ; 

     Au – ɫɪɟɞɧɟ–ɫɩɢɫɨɱɧɨɟ ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟɣ, ɲɬ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɍɉȺɌɉ – 1 ɧɚ 2008 ɝɨɞ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
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Ɍɚɛɥɢɰɚ 2.1 Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ 

Ɇɚɪɤɚ 

ɚɜɬɨɦɨɛɢɥɹ 

Ʉɨɥɢɱɟɫ
ɬɜɨ, ɲɬ. 

ɋɪɟɞɧɟ- 

ɝɨɞɨɜɨɣ 

ɩɪɨɛɟɝ 

 

tɬɪ.ɧ. 

  

tɬɨ2.ɧ. 

 

 ɤ1 

  

 ɤ2 

 

 ɤ3 

 

 ɤ4 

 

 ɤ5 

ɄȺɆȺɁ-

55111 

33 32540 8,5 14,5 1,1 1,15 1,1 1,2 1,1 

ɄȺɆȺɁ-

55102 

6 48200 8,5 14,5 1,1 1,15 1,1 1,2 1,1 

ɄȺɆȺɁ-5320 12 54200 8,5 14,5 1,1 1,0 1,1 1,2 1,1 

ɄȺɆȺɁ-5410 18 53800 8,5 14,5 1,1 1,1 1,1 1,2 1,1 

ɄɊȺɁ-256Ȼ 4 20510 6,2 14,5 1,1 1,15 1,1 1,2 1,1 

ɄɊȺɁ-6510 9 29520 6,2 14,7 1,1 1,15 1,1 1,2 1,1 

ɆȺɁ-5551 1 35800 8,5 14,5 1,1 1,15 1,1 1,2 1,1 

ɆȺɁ-ɆɁɄɌ-

65158 

1 16900 5,8 14,7 1,1 1,15 1,1 1,2 1,1 

ɁɂɅ-431410 2 43200 4,0 10,6 1,1 1,0 1,1 1,2 1,1 

ɁɂɅ-133 1 1325 4,0 10,6 1,1 1,15 1,1 1,2 1,1 

 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ №2 ɞɥɹ ɚɜɬɨɦɨɛɢɥɹ ɄȺɆȺɁ-55111,ɱɟɥ.-ɱ 

    tɬɨ2 = tɬɨ2 ɧ.· К2 · К5  ,                                                    (2.3)             

tɬɨ2 = 14,5 · 1,15 · 1,1 = 18,3 ɱɟɥ.-ɱ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɝɨɞɨɜɨɣ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɈ-2 ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɱɢɫɥɨ 

ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɡɚ ɝɨɞ 

                NɌɈ-2Ƚ = Lɫɪ.ɝ / L2 ,                                                        (2.4) 

ɝɞɟ Lɫɪ.ɝ. – ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɚɧɧɨɣ ɦɚɪɤɢ; 

L2  – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ-2 ɞɥɹ ɝɪɭɩɩɵ ɚɜɬɨɦɨɛɢɥɟɣ. Ⱦɥɹ ɝɪɭɡɨɜɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ ɜɵɩɭɫɤɚ ɩɨɫɥɟ 1972 ɝɨɞɚ ɧɨɪɦɚɬɢɜɧɚɹ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ-2 

ɪɚɜɧɚ 12000 ɤɦ. 

L2 = L2 ɧ. · К1 · К3 .                                              (2.5) 

L2 = 12000 · 0,9 · 1,1 = 11880 ɤɦ. 

NɌɈ-2Ƚ = 32540 / 11880 = 3 ɪɚɡɚ. 
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Ƚɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɈ-2 ɪɚɜɧɚ 

             ТɌɈ-2 = NɌɈ-2Ƚ  · tɬɨ2 · Аɢ..                                       (2.6) 

                   ТɌɈ-2 = 3 · 18,3 · 33 = 1742,4 ɱɟɥ.-ɱ 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɬɟɤɭɳɟɝɨ 

ɪɟɦɨɧɬɚ ɞɥɹ ɚɜɬɨɦɨɛɢɥɹ ɄȺɆȺɁ-5320 

        tɬɪ = 8,5 · 1,1 · 1 · 1,1 · 1,2  · 1,1 = 13,6 ɱɟɥ.-ɱ. 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɝɨɞɨɜɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɜɫɟɯ 

ɚɜɬɨɦɨɛɢɥɟɣ ɄȺɆȺɁ-5320: 

                Тɬɪ = 54200 · 12 · 13,6 / 1000 = 8845,4 ɱɟɥ.-ɱ. 

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɢɣ ɩɨ ɞɪɭɝɢɦ ɦɚɪɤɚɦ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2.  

ɇɚɯɨɞɢɦ ɫɭɦɦɚɪɧɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ №2 ɡɚ 

ɝɨɞ. 

                     Тɬɨ-2. = ∑Тɬɨ-2,                                                        (2.7) 

                          Тɬɨ-2 = 4082,2 ɱɟɥ.-ɱ 

ɇɚɯɨɞɢɦ ɫɭɦɦɚɪɧɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɡɚ ɝɨɞ 

      Тɬɪ.ɝ. = ∑Тɬɪ.ɩ.                                                 (2.8) 

Тɬɪ.ɝ = 36449,4  ɱɟɥ.-ɱ 

ɇɚɯɨɞɢɦ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ 

ɪɟɦɨɧɬɧɨɣ ɡɨɧɟ ɍɉȺɌɉ-1 

Тɜɫɩ = (∑Тɬɪ + ∑Тɬɨ-2) · кɜɫɩ,        (2.9) 

ɝɞɟ  ɤɜɫɩ  - ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɟɬɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ. Ⱦɥɹ ɍȽȺɌɉ - 4       

ɤɜɫɩ = 0,2 

Тɜɫɩ = (36449 + 4082,2)·0,2 = 8106,32 ɱɟɥ.-ɱ 

ɇɚɯɨɞɢɦ ɨɛɳɭɸ ɝɨɞɨɜɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ 

             Тɝ = ∑Тɬɪ + ∑Тɬɨ-2 + Тɜɫɩ;      (2.10) 

Тɝ =36449 + 4082 +8106 =  48637 ɱɟɥ.-ɱ. 
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 Ɍɚɛɥɢɰɚ 2.2  Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɢɣ ɬɪɭɞɨɟɦɤɨɫɬɢ   
Ɇɚɪɤɚ 

ɚɜɬɨɦɨɛɢɥɹ 

Ʉɨɥɢɱɟ
ɫɬɜɨ, 
ɲɬ. 

tɬɪ, 

ɱɟɥ.-ɱ 

Ɍɬɪ 

ɱɟɥ.-ɱ 

tɬɨ-2, 

ɱɟɥ.-ɱ 
Ɍɬo-2 

ɱɟɥ.-ɱ 

ɄȺɆȺɁ-55111 33 15,6 16751,5 18,3 1742,4 

ɄȺɆȺɁ-55102 6 15,6 4511,5 18,3 422,4 

ɄȺɆȺɁ-5320 12 13,6 8845,4 15,6 957,6 

ɄȺɆȺɁ-5410 18 14,9 14429,2 17,6 316,8 

ɄɊȺɁ-256Ȼ 4 15,6 1279,8 18,3 133,4 

ɄɊȺɁ-6510 9 15,6 4144,6 18.6 334,8 

ɆȺɁ-5551 1 15,6 558,5 18,3 50,1 

ɆȺɁ-ɆɁɄɌ-

65158 

1 15,6 236,6 18,6 18,6 

ɁɂɅ-133 1 6,1 8,1 13,4 13,4 

ɁɂɅ-431410 2 5,4 86,4 11,7 93,3 

   ȼɫɟɝɨ 77 133,6 36449,4 168,7 4082,2 

 

ɂɡ ɩɨɥɭɱɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɪɭɞɨɟɦɤɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɥɢɬɶ 

ɚɝɪɟɝɚɬɧɵɟ ɪɚɛɨɬɵ. 

Тɚɝɪ = Ʉɚɝɪ·(∑Тɬɪ + 0,3·∑Тɬɨ-2) · (1+ ɤɜɫɩ)    (2.11) 

ɝɞɟ Ʉɚɝɪ – ɞɨɥɹ ɚɝɪɟɝɚɬɧɵɯ ɪɚɛɨɬ ɜ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɊ, Ʉɚɝɪ = 0,217 /4/ 

      0,3 – 30% ɫɨɩɭɬɫɬɜɭɸɳɟɝɨ ɌɊ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɌɈ-2. 

Тɚɝɪ = 0,217·(36449 + 0,3·4082) · (1+0,2) = 9550 ɱɟɥ.-ɱ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɦɟɪɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɬɪɭɞɨɟɦɤɨɫɬɢ ɬɟɤɭɳɟɝɨ 

ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ ɫɟɦɟɣɫɬɜɚ ɄɚɦȺɁ ɩɨ ɚɝɪɟɝɚɬɚɦ, ɫɢɫɬɟɦɚɦ ɢ   ɭɡɥɚɦ ɜ 

ɩɪɨɰɟɧɬɚɯ ɨɬ ɨɛɳɟɣ ɬɪɭɞɨɟɦɤɨɫɬɢ ɧɚɯɨɞɢɦ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɟɦɨɧɬɚ ɤɚɠɞɨɣ 

ɝɪɭɩɩɵ ɚɝɪɟɝɚɬɨɜ ɢ ɭɡɥɨɜ ɚɜɬɨɦɨɛɢɥɹ Ɍɚɝɪ i  ɢ ɜɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.3. Ⱦɥɹ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɚɝɪɟɝɚɬɧɨɝɨ ɭɱɚɫɬɤɚ ɢɫɤɥɸɱɚɟɦ ɪɟɦɨɧɬ ɬɚɤɢɯ ɭɡɥɨɜ ɢ 

ɚɝɪɟɝɚɬɨɜ ɤɚɤ ɞɜɢɝɚɬɟɥɶ, ɤɨɥɟɫɚ ɢ ɲɢɧɵ, ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɚɛɢɧɚ, 

ɩɥɚɬɮɨɪɦɚ ɢ ɪɚɦɚ. Ɋɟɦɨɧɬ ɷɬɢɯ ɭɡɥɨɜ ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɞɪɭɝɢɯ ɭɱɚɫɬɤɚɯ. 
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Ɍɚɛɥɢɰɚ 2.3 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɬ ɩɨ ɚɝɪɟɝɚɬɚɦ 

Ⱥɝɪɟɝɚɬɵ, ɫɢɫɬɟɦɵ, ɭɡɥɵ % Ɍɚɝɪ i, ɱɟɥ.-ɱ. Ɍɭɱ, ɱɟɥ.-ɱ. 
Ⱦɜɢɝɚɬɟɥɶ, ɜɤɥɸɱɚɹ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ, 
ɨɯɥɚɠɞɟɧɢɹ, ɫɦɚɡɤɢ ɢ ɜɵɩɭɫɤɚ ɝɚɡɨɜ 

 

37,9 

3619 — 

ɋɰɟɩɥɟɧɢɟ 2 191 191 

Ʉɨɪɨɛɤɚ ɩɟɪɟɞɚɱ 0,9 86 86 

Ʉɚɪɞɚɧɧɵɟ ɜɚɥɵ 0,6 57 57 

ȼɟɞɭɳɢɟ ɦɨɫɬɵ, ɫɬɭɩɢɰɵ 3,6 344 344 

ɉɟɪɟɞɧɹɹ ɨɫɶ 0,2 19 19 

ɉɨɞɜɟɫɤɚ 3 286 286 

Ʉɨɥɟɫɚ ɢ ɲɢɧɵ 8,8 840 — 

ɪɭɥɟɜɨɟ ɭɩɪɚɜɥɟɧɢɟ 2,8 267 267 

Ɍɨɪɦɨɡɚ 12 1146 1146 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 7,9 754 — 

Ʉɚɛɢɧɚ 7,8 745 — 

ɉɥɚɬɮɨɪɦɚ, ɪɚɦɚ 12,5 1194 — 

ȼɫɟɝɨ 100 9550 2397 

 

ȼ ɢɬɨɝɟ ɩɨɥɭɱɚɟɦ ɬɪɭɞɨɟɦɤɨɫɬɶ ɚɝɪɟɝɚɬɧɨɝɨ ɭɱɚɫɬɤɚ Ɍɭɱ = 2397 ɱ.-ɱ. 

ȼɵɛɨɪ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɪɟɦɨɧɬɧɨɣ ɦɚɫɬɟɪɫɤɨɣ ɢ ɪɚɫɱɟɬ ɮɨɧɞɨɜ ɜɪɟɦɟɧɢ 

ɉɪɟɞɩɪɢɹɬɢɹ 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 

        Фɧ = (Ⱦɤ – Ⱦɜ – Ⱦɩ) · Тɫɦ – (2Ⱦɩɜ + Ⱦɩɩ),                               (2.12)  

          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; 

                 Тɫɦ = 7 ɱɚɫɨɜ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ. 

           Фɧ = (365 – 52 – 15) · 7 – (2 · 52 + 5) = 1977 ɱɚɫɚ 
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2.2 Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 

 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɟ (ɹɜɨɱɧɨɟ) ɱɢɫɥɨ ɪɚɛɨɱɢɯ 

  Ɋɬ =Тɭɱ /Фɧ ;                                                                         (2.13) 

             Ɋɬ = 2397 / 1977 = 1,2 ɱɟɥ., ɩɪɢɦɟɦ Ɋɬ = 1 ɱɟɥ. 

Ɋɚɫɫɱɢɬɵɜɚɟɦ  ɲɬɚɬɧɨɟ (ɫɩɢɫɨɱɧɨɟ) ɱɢɫɥɨ ɪɚɛɨɱɢɯ 

             Ɋɲ = Тɭɱ / Фɞ,                                                           (2.14) 

ɝɞɟ  Фɞ – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ.  

Фɞ = Фɧ       (2.15) 

ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ,  =0,9  

Фɞ = 0,9·1977 = 1779 ɱ  

             Ɋɲ = Тɭɱ /Фɪɦ ,                      (2.16) 

Ɋɲ = 2397 /1779 = 1,4 ɱɟɥ., ɩɪɢɦɟɦ Ɋɲ = 2 ɱɟɥ. 

 

2.3 ɉɨɞɛɨɪ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɍɚɤ ɤɚɤ ɪɚɫɱɟɬɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɟ  ɱɢɫɥɨ ɪɚɛɨɱɢɯ 

ɫɨɫɬɚɜɢɥɨ 1,2 ɱɟɥ ɧɟɬɪɭɞɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ ɛɟɡ ɪɚɫɱɟɬɨɜ, ɱɬɨ ɪɚɫɱɟɬɧɨɟ ɱɢɫɥɨ 

ɤɚɠɞɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɟɦɨɧɬɚ ɩɪɢɧɹɬɵɯ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɷɬɨɣ ɠɟ ɨɛɳɟɣ 

ɬɪɭɞɨɟɦɤɨɫɬɢ ɛɭɞɟɬ ɦɟɧɶɲɟ ɨɞɧɨɝɨ, ɬɚɤ ɤɚɤ ɨɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɭɱɚɫɬɤɚ 

ɛɭɞɟɬ ɪɚɫɩɪɟɞɟɥɟɧɚ ɩɨ ɚɝɪɟɝɚɬɚɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 2.3. 

ɉɨɷɬɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɢɧɢɦɚɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɪɟɦɨɧɬɚ ɩɪɢɧɹɬɵɯ ɚɝɪɟɝɚɬɨɜ. 

ȼɫɟ ɩɪɢɧɹɬɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɢɜɨɞɢɦ ɜ ɬɚɛɥɢɰɟ 2.4. 

Ɍɚɛɥɢɰɚ 2.4 ȼɟɞɨɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɚɝɪɟɝɚɬɧɨɝɨ ɭɱɚɫɬɤɚ 

№
 ɩ

ɨɡ
. 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɨɛɨɪɭɞɨɜɚɧɢɹ Ʉ

ɨɥ
-ɜ

ɨ 

Ɇɚɪɤɚ 

Ƚɚɛɚɪɢɬɵ, ɦɦ 

ɉɥɨɳɚɞɶ, 
ɦ2

 
Ɇɨɳɧ. 
ɷɥ.ɞɜ., 

ɤȼɬ ɞɥɢɧɚ ɲɢɪɢɧɚ ɟɞ. ɜɫɟɝɨ 

1 2 3 4 5 6 7 8 9 

1 
ɍɫɬɚɧɨɜɤɚ ɞɥɹ 
ɦɨɣɤɢ ɚɝɪɟɝɚɬɨɜ 

1 
ɋɨɛɫɬɜ. 
ɢɡɝɨɬ. 1000 1000 1,00 1,00 1 

2 ɗɥɟɤɬɪɨɬɚɥɶ 1 Ɍɗ-05 350 350   0,6 

3 Ɇɨɧɬɚɠɧɵɣ ɫɬɨɥ 2 ɈɊȽ-5109 1250 750 0,94 1,88  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.4 

4 

Ʌɚɪɶ ɞɥɹ 
ɨɛɬɢɪɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ 

1 ɈɊȽ-5133 1000 500 0,50 0,50  

5 
ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ 
ɲɤɚɮ 

2 ɈɊȽ-5147 600 400 0,24 0,48  

6 ȼɟɪɫɬɚɤ 2 
ɈɊȽ-1468-01-

060Ⱥ 
1200 800 0,96 1,92  

7 ɋɬɟɥɥɚɠ 2 
ɈɊȽ-1468-05-

230Ⱥ 
1400 500 0,70 1,40  

8 
Ʉɨɧɫɨɥɶɧɨ-

ɩɨɜɨɪɨɬɧɵɣ ɤɪɚɧ 
1  500 500 0,25 0,25 0,6 

9 Ɍɟɥɟɠɤɚ 1  1000 600 0,60 0,60  

10 
Ʉɨɦɩɪɟɫɫɨɪ 
ɩɟɪɟɞɜɢɠɧɨɣ 

1 ɋ-412Ɇ 750 400 0,30 0,30 2,2 

11 

ɉɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ 
ɜɵɩɪɟɫɫɨɜɤɢ 
ɲɤɜɨɪɧɟɣ 
ɚɜɬɨɦɨɛɢɥɟɣ ɢ 
ɚɜɬɨɛɭɫɨɜ 

1 ɉ-5 1400 700 0,98 0,98 3 

12 

ɋɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ 
ɢ ɫɛɨɪɤɢ ɪɟɞɭɤɬɨɪɨɜ 
ɡɚɞɧɢɯ ɦɨɫɬɨɜ 
ɚɜɬɨɦɨɛɢɥɟɣ ɄɚɦȺɁ 

1 Ɋ-620 850 700 0,60 0,60 ɪɭɱ 

13 

ɋɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ 
ɢ ɫɛɨɪɤɢ Ʉɉɉ 
ɚɜɬɨɦɨɛɢɥɟɣ  

1 Ɋ-201 720 830 0,60 0,60 ɪɭɱ 

14 

ɋɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ, 
ɫɛɨɪɤɢ ɢ 
ɪɟɝɭɥɢɪɨɜɤɢ 
ɫɰɟɩɥɟɧɢɣ  

1 Ɋ-724 580 490 0,28 0,28 ɩɧɟɜɦ 

15 

ɍɫɬɚɧɨɜɤɚ ɞɥɹ 
ɪɚɫɬɨɱɤɢ ɬɨɪɦɨɡɧɵɯ 
ɛɚɪɚɛɚɧɨɜ ɢ ɨɛɬɨɱɤɢ 
ɧɚɤɥɚɞɨɤ 

1 Ɋ-185 920 900 0,83 0,83 2,2 

16 

ɉɪɟɫɫ ɞɥɹ ɤɥɟɩɤɢ 
ɮɪɢɤɰɢɨɧɧɵɯ 
ɧɚɤɥɚɞɨɤ ɢ ɞɢɫɤɨɜ 
ɫɰɟɩɥɟɧɢɹ 

1 Ɋ-335 420 430 0,18 0,18 ɩɧɟɜɦ 

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

18 
ɋɬɚɧɨɤ ɬɨɱɢɥɶɧɨ-

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

19 
ɍɫɬɚɧɨɜɤɚ 
ɫɜɟɪɥɢɥɶɧɚɹ 

1 Ɋ-175 710 390 0,28 0,28 0,75 

      ȼɫɟɝɨ 12,39 13,35 
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2.4 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ ɭɱɚɫɬɤɚ 

ɉɥɨɳɚɞɶ ɭɱɚɫɬɤɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 

Fɭɱ. = Fɨɛ.· ,      (2.17) 

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

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

Fɭɱ. = 12,39.·4 = 49,5  ɦ2
  

 

Ɉɛɳɚɹ ɤɨɦɩɨɧɨɜɤɚ ɭɱɚɫɬɤɚ 

ɒɢɪɢɧɭ ɭɱɚɫɬɤɚ ɩɪɢɧɢɦɚɟɦ ȼ=6ɦ. 

ɉɪɢ ɷɬɨɦ ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɰɟɯɚ 

L = Fɪɚɫɱ./ȼ = 12,39/6 = 8,3 ɦ.    (2.18) 

ɩɪɢɧɢɦɚɟɦ L = 8 ɦ. 
ɉɪɢɧɹɬɚɹ ɩɥɨɳɚɞɶ ɫɨɫɬɚɜɢɬ 

Fɩɪɢɧ = L· ȼ = 8·6=48 ɦ. 
ɉɨɝɪɟɲɧɨɫɬɶ ɜ % ɫɨɫɬɚɜɥɹɟɬ 

∆ = (Fɩɪɢɧ - Fɪɚɫɱ)/ Fɩɪɢɧ ·100    (2.19) 

 ∆ = 48-49,5/48·100= 3,2 %. 

Ⱦɨɩɭɫɬɢɦɨɟ ɪɚɫɯɨɠɞɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 15%. 

2.5 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 2.5 ɉɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɞɴɟɦɧɨ-

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɇɚɪɤɚ 

Ʉɨɥ-

ɜɨ 

1 ɗɥɟɤɬɪɨɬɚɥɶ Ɍɗ-05 1 

2 Ʉɪɚɧ-ɛɚɥɤɚ ȽɈɋɌ-7890-88 1 

3 Ʉɨɧɫɨɥɶɧɨ-ɩɨɜɨɪɨɬɧɵɣ ɤɪɚɧ   1 

4 Ɍɟɥɟɠɤɚ   1 
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3 ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ 

3.1 ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɦɨɟɱɧɨɣ ɭɫɬɚɧɨɜɤɢ 

Ɇɨɟɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɡɥɨɜ (ɪɢɫɭɧɨɤ 3.1). ɇɚ ɪɚɦɟ 

9, ɜɵɩɨɥɧɟɧɧɨɣ ɢɡ ɭɝɨɥɤɨɜ, ɭɫɬɚɧɨɜɥɟɧ ɛɚɤ 6. Ȼɚɤ ɢɦɟɟɬ ɞɧɨ ɫ ɭɤɥɨɧɨɦ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɫɬɟɤɚɧɢɟ ɡɚɝɪɹɡɧɟɧɢɣ ɤ ɲɥɸɡɭ 13. ɇɚ ɛɚɤɟ ɢɦɟɟɬɫɹ ɞɜɚ 

ɫɦɨɬɪɨɜɵɯ ɨɤɨɲɤɚ, ɩɨɡɜɨɥɹɸɳɢɯ ɧɚɛɥɸɞɚɬɶ ɡɚ ɡɚɩɨɥɧɟɧɢɟɦ ɛɚɤɚ ɬɹɠɟɥɵɦɢ 

ɡɚɝɪɹɡɧɟɧɢɹɦɢ, ɬɨɥɳɢɧɨɣ ɫɥɨɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɭɪɨɜɧɟɦ ɦɨɸɳɟɣ 

ɠɢɞɤɨɫɬɢ. ɋɛɨɤɭ  ɢɦɟɟɬɫɹ ɫɥɢɜɧɨɣ ɤɪɚɧ 4 ɞɥɹ ɫɥɢɜɚ ɧɚɤɨɩɢɜɲɢɯɫɹ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ȼɧɭɬɪɢ ɛɚɤɚ ɢɦɟɟɬɫɹ ɬɪɢ ɧɚɤɥɨɧɧɵɯ ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ ɥɢɫɬɚ, 

ɤɨɬɨɪɵɟ ɧɟ ɩɨɡɜɨɥɹɸɬ ɢɧɬɟɧɫɢɜɧɨ ɩɟɪɟɦɟɲɢɜɚɬɶɫɹ ɠɢɞɤɨɫɬɢ ɩɪɢ ɦɨɣɤɟ.  

 

Ɋɢɫɭɧɨɤ 3.1 - Ɇɨɟɱɧɚɹ ɭɫɬɚɧɨɜɤɚ 

ɋɜɟɪɯɭ ɛɚɤ ɧɚɤɪɵɜɚɟɬɫɹ ɫɥɢɜɧɵɦ ɩɨɞɞɨɧɨɦ 14, ɩɨɡɜɨɥɹɸɳɢɦ ɭɛɪɚɬɶ 

ɡɚɝɪɹɡɧɟɧɧɭɸ ɠɢɞɤɨɫɬɶ ɩɨɞɚɥɶɲɟ ɨɬ ɦɟɫɬɚ ɡɚɛɨɪɚ ɠɢɞɤɨɫɬɢ. ɂɫɩɨɥɶɡɨɜɚɧɧɚɹ 

ɠɢɞɤɨɫɬɶ ɲɢɪɨɤɨɣ ɤɨɪɨɬɤɨɣ ɫɬɪɭɟɣ ɜɥɢɜɚɟɬɫɹ ɜ ɛɚɤ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɭɳɚɹ 

ɠɢɞɤɨɫɬɶ ɜ ɛɚɤɟ.  

ɇɚ ɩɨɞɞɨɧ ɭɫɬɚɧɨɜɥɟɧ ɫɬɨɥ 12, ɜɵɩɨɥɧɟɧɧɵɣ ɢɡ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɝɨ 

ɨɬɜɟɪɫɬɢɹɦɢ ɥɢɫɬɚ ɫ ɩɪɢɜɚɪɟɧɧɵɦɢ ɪɟɛɪɚɦɢ ɠɟɫɬɤɨɫɬɢ. 
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ɉɨɞ ɛɚɤɨɦ ɧɚ ɩɪɨɞɨɥɶɧɵɯ ɭɝɨɥɤɚɯ ɪɚɦɵ ɭɫɬɚɧɨɜɥɟɧɵ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 

5, ɜɪɚɳɚɸɳɢɣ ɜɚɥ ɧɚɫɨɫɚ 2 ɱɟɪɟɡ ɦɭɮɬɭ 8, ɫɚɦ ɧɚɫɨɫ 2, ɤ ɨɞɧɨɣ ɢɡ ɧɨɠɟɤ 

ɪɚɦɵ ɩɪɢɤɪɟɩɥɟɧ ɪɟɫɢɜɟɪ 1, ɩɨɡɜɨɥɹɸɳɢɣ: 

- ɚɤɤɭɦɭɥɢɪɨɜɚɬɶ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ; 

- ɷɤɨɧɨɦɧɨ ɪɚɫɯɨɞɨɜɚɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɛɟɪɟɠɧɨ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞ (ɛɟɡ ɱɚɫɬɵɯ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɜɤɥɸɱɟɧɢɣ); 

- ɜɵɪɚɜɧɢɜɚɬɶ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ. 

ȼ ɛɚɤɟ ɭɫɬɚɧɨɜɥɟɧ ɜɨɞɨɡɚɛɨɪɧɢɤ 7, ɢɦɟɸɳɢɣ ɪɵɱɚɠɧɨ ɩɨɞɜɟɲɟɧɧɵɣ 

ɩɨɩɥɚɜɨɤ, ɧɚ ɤɨɬɨɪɨɦ ɡɚɤɪɟɩɥɟɧ ɫɟɬɱɚɬɵɣ ɮɢɥɶɬɪ, ɫɨɟɞɢɧɟɧɧɵɣ ɱɪɟɡ ɝɢɛɤɢɣ 

ɲɥɚɧɝ ɫ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɫɢɫɬɟɦɵ. 

ɇɚ ɫɬɨɥɟ ɱɟɪɟɡ ɛɵɫɬɪɨɪɚɡɴɟɦɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧ ɪɚɫɩɵɥɢɬɟɥɶ 

10 ɞɥɹ ɦɨɣɤɢ ɡɚɤɪɵɬɵɯ ɩɨɥɨɫɬɟɣ ɤɚɪɬɟɪɨɜ ɛɟɡ ɭɱɚɫɬɢɹ ɱɟɥɨɜɟɤɚ. 

Ɋɚɫɩɵɥɢɬɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɡɜɟɬɜɢɬɟɥɶ, ɤ ɤɨɬɨɪɨɦɭ ɩɪɢɫɨɟɞɢɧɟɧɵ ɫɨ 

ɜɫɟɯ ɫɬɨɪɨɧ 5 ɨɬɪɟɡɤɨɜ ɝɢɛɤɢɯ ɲɥɚɧɝɨɜ ɫ ɧɚɤɨɧɟɱɧɢɤɚɦɢ, ɢ ɩɪɢɩɚɹɧɧɵɟ ɞɪɭɝ 

ɤ ɞɪɭɝɭ ɢ ɤ ɪɚɡɜɟɬɜɢɬɟɥɸ ɤɨɥɶɰɚ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɟ ɯɚɨɬɢɱɟɫɤɨɟ ɞɜɢɠɟɧɢɟ 

ɲɥɚɧɝɨɜ ɨɬ ɪɟɚɤɬɢɜɧɨɣ ɫɢɥɵ ɪɚɡɛɪɵɡɝɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ. ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ 

ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɯɜɚɬɢɬɶ ɡɨɧɨɣ ɪɚɫɩɵɥɟɧɢɹ ɜɫɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜɧɭɬɪɢ, 

ɧɚɩɪɢɦɟɪ, ɤɚɪɬɟɪɚ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ. 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɛɪɵɡɝɢɜɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɤɚɦɟɪɚ, 

ɜɵɩɨɥɧɟɧɧɚɹ ɢɡ ɛɨɤɨɜɵɯ ɫɬɟɧɨɤ 11, ɩɨ ɧɚɩɪɚɜɥɹɸɳɢɦ ɤɨɬɨɪɵɯ 

ɩɟɪɟɦɟɳɚɸɬɫɹ ɪɨɥɥɟɬɵ (ɨɬ ɪɨɥɶɫɬɚɜɧɟɣ). ȼ ɪɨɥɥɟɬɵ ɜɫɬɚɜɥɟɧɵ ɨɤɨɲɤɢ ɞɥɹ 

ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɩɪɨɰɟɫɫɨɦ, ɨɬɜɟɪɫɬɢɹ ɫ ɪɭɤɚɜɚɦɢ ɞɥɹ ɪɭɱɧɨɣ ɦɨɣɤɢ 

ɩɢɫɬɨɥɟɬɨɦ, ɩɨɞɫɨɟɞɢɧɹɟɦɵɦ ɜɦɟɫɬɨ ɪɚɫɩɵɥɢɬɟɥɹ 10 ɱɟɪɟɡ ɝɢɛɤɢɣ ɲɥɚɧɝ. 

ɒɥɸɡ 13 ɫɨɫɬɨɢɬ ɢɡ ɫɬɟɧɨɤ 2 ɢ 3, ɜɧɭɬɪɢ ɤɨɬɨɪɵɯ ɢɦɟɟɬɫɹ ɪɟɡɢɧɨɜɵɣ 

ɪɭɤɚɜ 8. ȼ ɫɬɟɧɤɚɯ ɢɦɟɟɬɫɹ ɩɪɨɪɟɡɶ ɞɥɹ ɡɚɠɢɦɧɵɯ ɜɚɥɨɜ, ɩɪɢɜɚɪɟɧɧɵɯ ɤ 

ɫɟɝɦɟɧɬɚɦ 19.  

ɋɟɝɦɟɧɬɵ ɩɨɫɚɠɟɧɵ ɧɚ ɜɚɥɵ 23 ɲɩɨɧɨɱɧɵɦ ɫɨɟɞɢɧɟɧɢɟɦ ɢ ɜɯɨɞɹɬ ɜ 

ɡɚɰɟɩɥɟɧɢɟ ɞɪɭɝ ɫ ɞɪɭɝɨɦ. ɇɚ ɤɨɧɰɟ ɨɞɧɨɝɨ ɜɚɥɚ ɢɦɟɟɬɫɹ ɪɭɱɤɚ 6. ȼɚɥɵ 

ɤɪɟɩɹɬɫɹ ɤ ɨɫɧɨɜɚɧɢɸ 1 ɜɬɭɥɤɚɦɢ 20, ɹɜɥɹɸɳɢɦɢɫɹ ɩɨɞɲɢɩɧɢɤɚɦɢ 

ɫɤɨɥɶɠɟɧɢɹ.  
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Ʉ ɨɫɧɨɜɚɧɢɸ 1 ɩɪɢɜɚɪɟɧ ɭɩɨɪ 16 ɢɡ ɲɜɟɥɥɟɪɚ, ɧɚ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ 

ɩɧɟɜɦɨɰɢɥɢɧɞɪ, ɲɬɨɤɨɦ ɫɨɟɞɢɧɟɧɧɵɣ ɱɟɪɟɡ ɲɬɚɧɝɭ 21  ɫ  ɤɪɵɲɤɨɣ 4. 

Ʉɪɵɲɤɚ ɢɦɟɟɬ ɭɩɥɨɬɧɢɬɟɥɶ 12 ɢ ɜ ɡɚɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ ɮɢɤɫɢɪɭɟɬɫɹ 

ɞɜɭɦɹ ɡɚɳɟɥɤɚɦɢ 17 ɫ ɩɪɭɠɢɧɚɦɢ 22. 

ɇɢɠɧɹɹ ɱɚɫɬɶ ɭɫɬɚɧɨɜɤɢ ɡɚɤɪɵɬɚ ɳɢɬɚɦɢ, ɡɚɤɪɟɩɥɹɟɦɵɦɢ ɧɚ ɪɚɦɟ, ɧɚ 

ɱɟɪɬɟɠɚɯ ɨɧɢ ɧɟ ɩɨɤɚɡɚɧɵ. 

ɍɫɬɪɨɣɫɬɜɨ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 5 ɧɚɫɨɫɨɦ 2  ɜɫɚɫɵɜɚɟɬ ɦɨɸɳɭɸ ɠɢɞɤɨɫɬɶ ɱɟɪɟɡ 

ɜɨɞɨɡɚɛɨɪɧɢɤ 7 ɢ ɧɚɝɧɟɬɚɟɬ ɜ ɪɟɫɢɜɟɪ 1. ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 

ɞɚɜɥɟɧɢɹ ɚɜɬɨɦɚɬɢɤɚ ɱɟɪɟɡ ɞɚɬɱɢɤ ɞɚɜɥɟɧɢɹ ɜɵɤɥɸɱɚɟɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ. 

Ɇɨɸɳɚɹ ɠɢɞɤɨɫɬɶ ɩɪɢ ɨɬɤɪɵɬɢɢ ɤɪɚɧɚ ɩɨɞɚɱɢ ɨɬ ɪɟɫɢɜɟɪɚ ɩɨɞɚɟɬɫɹ ɧɚ 

ɪɚɫɩɵɥɢɬɟɥɶ 10 ɢ ɪɚɡɛɪɵɡɝɢɜɚɟɬɫɹ ɱɟɪɟɡ ɧɚɤɨɧɟɱɧɢɤɢ. 

ɂɫɩɨɥɶɡɨɜɚɧɧɚɹ ɠɢɞɤɨɫɬɶ ɫɬɟɤɚɟɬ ɫɨ ɫɬɨɥɚ 12 ɧɚ ɩɨɞɞɨɧ 14 ɢ ɩɨ ɧɟɦɭ ɜ 

ɩɪɚɜɭɸ ɫɬɨɪɨɧɭ ɛɚɤɚ. ȼ ɛɚɤɟ ɬɹɠɟɥɵɟ ɱɚɫɬɢɰɵ ɨɫɟɞɚɸɬ ɧɚ ɞɧɨ ɢ ɫɬɟɤɚɸɬɫɹ ɤ 

ɲɥɸɡɭ. ɉɨɜɟɪɯɧɨɫɬɶ ɨɫɟɞɚɧɢɹ ɭɜɟɥɢɱɟɧɚ ɭɫɩɨɤɨɢɬɟɥɹɦɢ. Ⱦɥɹ ɥɭɱɲɟɝɨ 

ɨɫɚɠɞɟɧɢɹ ɜ ɦɨɸɳɭɸ ɠɢɞɤɨɫɬɶ ɞɨɛɚɜɥɹɸɬɫɹ ɪɟɚɤɬɢɜɵ-ɤɨɚɝɭɥɹɧɬɵ, ɤɨɬɨɪɵɟ 

ɫɯɜɚɬɵɜɚɸɬ ɦɟɥɤɢɟ ɱɚɫɬɢɰɵ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɯɥɨɩɶɹ ɢ ɭɫɤɨɪɟɧɧɨ ɨɫɚɠɞɚɸɬ. 

ɋɤɨɩɢɜɲɢɟɫɹ ɡɚɝɪɹɡɧɟɧɢɹ ɫɛɪɚɫɵɜɚɸɬɫɹ ɱɟɪɟɡ ɲɥɸɡ.  

ɇɟɮɬɟɩɪɨɞɭɤɬɵ, ɩɥɨɬɧɨɫɬɶ ɤɨɬɨɪɵɯ ɧɢɠɟ ɩɥɨɬɧɨɫɬɢ ɜɨɞɵ, ɜɫɩɥɵɜɚɸɬ 

ɧɚɜɟɪɯ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢ ɫɥɢɜɚɸɬɫɹ ɱɟɪɟɡ ɤɪɚɧ 4. 

ɒɥɸɡ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɪɢ ɪɚɛɨɬɟ ɭɫɬɚɧɨɜɤɢ ɨɛɴɟɦ ɛɚɤɚ 

ɝɟɪɦɟɬɢɡɢɪɭɟɬ ɤɪɵɲɤɚ 4, ɡɚɤɪɵɬɚɹ ɡɚɳɟɥɤɚɦɢ 17. ɉɪɢ ɷɬɨɦ ɨɛɴɟɦ ɲɥɸɡɚ 

ɡɚɩɨɥɧɹɟɬɫɹ ɡɚɝɪɹɡɧɟɧɢɹɦɢ, ɡɚɠɢɦɧɵɟ ɜɚɥɵ ɪɚɡɞɜɢɧɭɬɵ. 

Ⱦɥɹ ɫɛɪɨɫɚ ɡɚɝɪɹɡɧɟɧɢɣ ɩɨɜɨɪɨɬɨɦ ɪɭɱɤɢ ɱɟɪɟɡ ɫɟɝɦɟɧɬɵ 19 ɫɜɨɞɹɬɫɹ 

ɡɚɠɢɦɧɵɟ ɜɚɥɵ ɢ, ɩɪɨɯɨɞɹ ɜ ɩɪɨɪɟɡɢ ɫɬɟɧɨɤ 2 ɢ 3, ɡɚɳɟɦɥɹɸɬ ɪɟɡɢɧɨɜɵɣ 

ɪɭɤɚɜ 8, ɩɪɢ ɷɬɨɦ ɪɚɡɴɟɞɢɧɹɹ ɨɛɴɟɦɵ ɛɚɤɚ ɢ ɲɥɸɡɚ. Ɋɭɱɤɚ 6 ɮɢɤɫɢɪɭɟɬɫɹ ɜ 

ɷɬɨɦ ɩɨɥɨɠɟɧɢɢ ɲɬɵɪɟɦ ɧɚ ɪɚɦɟ. ɇɚɠɚɬɢɟɦ ɧɚ ɜɟɪɯɧɢɟ ɤɨɧɰɵ ɡɚɳɟɥɨɤ 

ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɤɪɵɲɤɚ 4 ɢ ɨɬɤɪɵɜɚɟɬɫɹ ɩɧɟɜɦɨɰɢɥɢɧɞɪɨɦ. Ɂɚɝɪɹɡɧɟɧɢɹ 

ɜɵɜɚɥɢɜɚɸɬɫɹ ɧɚ ɩɨɞɫɬɚɜɥɟɧɧɵɣ ɩɨɞɞɨɧ, ɤɪɵɲɤɚ ɢ ɟɟ ɩɪɨɟɦ ɜɵɬɢɪɚɸɬɫɹ,  

ɩɧɟɜɦɨɰɢɥɢɧɞɪɨɦ ɤɪɵɲɤɚ ɡɚɤɪɵɜɚɟɬɫɹ ɢ ɮɢɤɫɢɪɭɟɬɫɹ ɡɚɳɟɥɤɚɦɢ. Ɋɭɱɤɚ 



28 

 

ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɨɬ ɮɢɤɫɚɬɨɪɚ ɧɚ ɪɚɦɟ ɢ ɪɚɡɞɜɢɝɚɸɬɫɹ ɡɚɠɢɦɧɵɟ ɜɚɥɤɢ, ɪɭɤɚɜ 

ɪɚɫɩɪɹɦɥɹɟɬɫɹ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ. 

3.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ ɫɬɟɧɞɚ 

Ɋɚɫɱɟɬ ɬɪɭɛɨɩɪɨɜɨɞɚ 

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɢɦ ɜɫɸ ɧɚɲɭ ɫɢɫɬɟɦɭ ɜ ɜɢɞɟ ɩɪɨɫɬɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ (ɪɢɫɭɧɨɤ 3.2) ɫ ɜɨɡɞɭɲɧɨɣ ɪɚɛɨɱɟɣ ɫɪɟɞɨɣ. 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɥɢɛɨ 

ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɪɚɫɯɨɞɚ), ɥɢɛɨ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɬɨɦ 

ɢɥɢ ɢɧɨɦ ɭɱɚɫɬɤɟ, ɪɚɜɧɨ ɤɚɤ ɢ ɧɚ ɜɫɟɣ ɞɥɢɧɟ, ɥɢɛɨ ɞɢɚɦɟɬɪɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ 

ɡɚɞɚɧɧɵɯ ɪɚɫɯɨɞɟ ɢ ɩɨɬɟɪɹɯ ɧɚɩɨɪɚ.  

ȼ ɩɪɚɤɬɢɤɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɞɟɥɹɬɫɹ ɧɚ кɨɪɨɬкɢɟ ɢ ɞɥɢɧɧыɟ. Ʉ ɩɟɪɜɵɦ 

ɨɬɧɨɫɹɬɫɹ ɜɫɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɦɟɫɬɧɵɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɩɪɟɜɵɲɚɸɬ 

5…10% ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ. ɉɪɢ ɪɚɫɱɟɬɚɯ ɬɚɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɨɛɹɡɚɬɟɥɶɧɨ ɭɱɢɬɵɜɚɸɬ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ. Ʉ ɧɢɦ 

ɨɬɧɨɫɹɬ, ɤ ɩɪɢɦɟɪɭ, ɦɚɫɥɨɩɪɨɜɨɞɵ ɨɛɴɟɦɧɵɯ ɩɟɪɟɞɚɱ.  

Ʉɨ ɜɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɦɟɫɬɧɵɟ ɩɨɬɟɪɢ 

ɦɟɧɶɲɟ 5…10% ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ. ɂɯ ɪɚɫɱɟɬ ɜɟɞɟɬɫɹ ɛɟɡ ɭɱɟɬɚ 

ɦɟɫɬɧɵɯ ɩɨɬɟɪɶ. Ʉ ɬɚɤɢɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɨɬɧɨɫɹɬɫɹ, ɧɚɩɪɢɦɟɪ, 

ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɜɨɞɨɜɨɞɵ, ɧɟɮɬɟɩɪɨɜɨɞɵ.  

ȼ ɥɚɦɢɧɚɪɧɨɦ ɩɨɬɨɤɟ ɞɜɢɠɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɢɰ ɠɢɞɤɨɫɬɢ ɢɦɟɟɬ 

ɫɥɨɢɫɬɵɣ ɯɚɪɚɤɬɟɪ. Ⱦɨ ɬɟɯ ɩɨɪ ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɚ ɨɩɪɟɞɟɥɟɧɧɚɹ 

ɫɤɨɪɨɫɬɶ, ɨɧɢ ɞɜɢɠɭɬɫɹ, ɭɩɨɪɹɞɨɱɟɧɨ, ɧɟ ɦɟɲɚɹ, ɞɪɭɝ ɞɪɭɝɭ. 

ɉɪɢ ɤɪɢɬɢɱɟɫɤɨɦ ɡɧɚɱɟɧɢɢ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ Rɟ  ɩɨɬɨɤ ɩɪɟɜɪɚɳɚɟɬɫɹ ɢɡ 

ɥɚɦɢɧɚɪɧɨɝɨ ɜ ɬɭɪɛɭɥɟɧɬɧɵɣ ɢ ɧɚɨɛɨɪɨɬ. 

Ʌɚɦɢɧɚɪɧɵɣ ɩɨɬɨɤ Rɟ < Rɟɤɪɢɬ, 

Reɤɪɢɬ  = 2300 

Rɟ = υ·d·103
/V                                                                                                                      (3.1) 

ɝɞɟ  υ - ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ/ɫ, 
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V - ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɠɢɞɤɨɫɬɢ, ɦɦ2/ɫ, 

d - ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦɦ  

Rɟ - ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ. 

                             

Ɋɢɫɭɧɨɤ 3.2 - ɋɯɟɦɚ ɩɪɨɫɬɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ: 

υ = Q·102
/6d

2·π / 4                                                                  (3.2) 

Q - ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɩɨɞɲɢɩɧɢɤ, ɥ/ɦɢɧ  

ɇɚɯɨɞɢɦ ɪɚɡɦɟɪ ɞɢɚɦɟɬɪɚ ɬɪɭɛɨɩɪɨɜɨɞɚ [9]: 

Rɟ = НQ·105/10·6d
2·π / 4;                                                        (3.3) 

Rɟ = Q·104
/6d

2·π / 4;                                                              (3.4) 

2300 = 9,75·104/6π/4 

d = 10,1·104/6π/4·2300; 

d = 12 ɦɦ. 

ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ: 

υ = 9,75·102/6·92·π/4=2,55ɦ/ɫ. 

ɉɪɨɜɟɞɟɦ ɩɪɨɜɟɪɤɭ: 

Rɟ < Rɟɤɪɢɬ 

                                                            Rɟ = υ·d·103
/V,                                                                       (3.5) 

d = 12 ɦɦ. 

Ⱦɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɪɚɜɟɧ 12 ɦɦ. 

ɉɪɨɜɟɪɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɭɞɚɪɟ 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɦ ɭɞɚɪɨɦ (ɪɢɫɭɧɨɤ 3.5) ɧɚɡɵɜɚɟɬɫɹ ɪɟɡɤɨɟ ɩɨɜɵɲɟɧɢɟ 

ɢɥɢ ɩɨɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ  ɜ ɧɚɩɨɪɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɜɵɡɜɚɧɧɨɟ ɢɡɦɟɧɟɧɢɟɦ 
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ɜɨ ɜɪɟɦɟɧɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ, ɫɜɹɡɚɧɧɨɟ ɫ ɛɵɫɬɪɵɦ 

ɫɪɚɛɚɬɵɜɚɧɢɟɦ ɡɚɩɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ɗɬɨɬ ɩɪɨɰɟɫɫ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɛɵɫɬɪɨɬɟɱɧɵɦ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɱɟɪɟɞɨɜɚɧɢɟɦ ɪɟɡɤɢɯ ɩɨɜɵɲɟɧɢɣ ɢ ɩɨɧɢɠɟɧɢɣ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɨɟ ɫɜɹɡɚɧɨ ɫ 

ɭɩɪɭɝɢɦɢ ɞɟɮɨɪɦɚɰɢɹɦɢ ɠɢɞɤɨɫɬɢ ɢ ɫɬɟɧɨɤ ɬɪɭɛɨɩɪɨɜɨɞɚ. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɭɞɚɪ ɱɚɳɟ ɜɫɟɝɨ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɪɟɡɤɨɦ ɨɬɤɪɵɬɢɢ ɢɥɢ ɡɚɤɪɵɬɢɢ ɤɪɚɧɚ ɢɥɢ 

ɞɪɭɝɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɭɩɪɚɜɥɹɟɦɨɝɨ ɩɨɬɨɤɨɦ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɭɞɚɪ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɥɨɦɤɟ ɢ ɞɚɠɟ ɤ ɪɚɡɪɭɲɟɧɢɸ 

ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ, ɜɵɡɜɚɬɶ ɪɚɡɪɵɜ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ȼɟɥɢɱɢɧɚ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɨɥɧɵ  (ɭɞɚɪɧɨɣ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ ɇ.Ȼ. ɀɭɤɨɜɫɤɨɝɨ [9]: 

ɫɬ

ɠ

ɠ

d

ȿ
ȿ

ȿ
а

1

; ɦ/ɫɟɤ                                           (3.6) 

ɝɞɟ ȿɠ  = 1,65·109
 ɇ/ɦ2

 – ɨɛɴɟɦɧɵɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ; 

ρ = 9,25
3м

ɇ
 - ɩɥɨɬɧɨɫɬɶ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ; 

ȿ = 2·1011
3м

ɇ
 
 - ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ; 

d = 0, 012 ɦ – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

ıɫɬ = 0,0032 ɦ – ɬɨɥɳɢɧɚ ɫɬɟɧɨɤ. 

0032,0

012,0

102

65,1
1

25,9
1065,1

11

9

а  = 1141,7 ɦ/ɫɟɤ. 
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Ɋɢɫɭɧɨɤ 3.3 - ɋɬɚɞɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɞɚɪɚ 

ȼɟɥɢɱɢɧɚ ɪɚɡɪɵɜɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɬɟɧɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ı = 
cɬ

dɪ
2

max ; ɇ/ɦɦ2
;                                        (3.7)                

ɝɞɟ Ɋmax = Ɋɧ = 20 Ɇɉɚ = 20·106 ɇ/ɦɦ2
 

ı = 
0032,02

012,020
37,5  ɇ/ɦɦ2

. 

Ⱦɥɹ ɛɟɡɚɜɚɪɢɣɧɨɣ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ: 

ı < ɞɨɩ ; 

ɝɞɟ ɞɨɩ  = 40 Ɇɉɚ – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ  37,5 Ɇɉɚ < 40Ɇɉɚ. 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɋɚɫɱɺɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɧɚɫɨɫɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ɉɪɢ ɪɟɲɟɧɢɢ ɷɬɨɝɨ ɜɨɩɪɨɫɚ ɧɚɞɨ ɭɱɟɫɬɶ ɫɥɟɞɭɸɳɢɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ. ȼ 

ɨɬɤɪɵɬɨɣ ɫɯɟɦɟ ɜɫɚɫɵɜɚɸɳɚɹ ɥɢɧɢɹ ɧɚɫɨɫɚ ɢ ɫɥɢɜɧɚɹ – ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ 

ɪɚɡɨɦɤɧɭɬɵ ɦɟɠɞɭ ɫɨɛɨɣ. Ɉɧɢ ɫɨɨɛɳɚɸɬɫɹ ɫ ɝɢɞɪɨɛɚɤɨɦ, ɞɚɜɥɟɧɢɟ ɧɚ 
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ɩɨɜɟɪɯɧɨɫɬɢ ɠɢɞɤɨɫɬɢ ɜ ɤɨɬɨɪɨɦ – ɚɬɦɨɫɮɟɪɧɨɟ. ɇɚɥɢɱɢɟ ɝɢɞɪɨɛɚɤɚ, 

ɫɨɞɟɪɠɚɳɟɝɨ ɡɚɩɚɫ ɠɢɞɤɨɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɥɭɱɲɢɟ ɭɫɥɨɜɢɹ ɞɥɹ ɨɬɜɨɞɚ ɬɟɩɥɚ 

ɢɡ ɫɢɫɬɟɦɵ. ɗɬɚ ɫɯɟɦɚ ɩɨɡɜɨɥɹɟɬ ɩɢɬɚɬɶ ɨɞɧɢɦ ɧɚɫɨɫɨɦ ɧɟɫɤɨɥɶɤɨ 

ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ. ȼ ɰɟɥɢɤɨɦ, ɨɧɚ ɩɪɨɳɟ ɡɚɤɪɵɬɨɣ. Ɉɞɧɚɤɨ, ɪɟɜɟɪɫɢɪɨɜɚɧɢɟ 

ɧɚɫɨɫɨɦ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɨɫɭɳɟɫɬɜɢɬɶ ɧɟɥɶɡɹ – ɧɟɨɛɯɨɞɢɦɚ ɭɫɬɚɧɨɜɤɚ 

ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ. Ɋɚɡɪɹɠɟɧɢɟ ɜɨ ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ ɧɚɫɨɫɚ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɤɚɜɢɬɚɰɢɢ ɢ ɩɨɞɫɨɫɭ ɜɨɡɞɭɯɚ ɜ ɫɢɫɬɟɦɭ. 

ȼ ɡɚɤɪɵɬɨɣ ɫɯɟɦɟ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɩɨɫɥɟ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ ɧɚɩɪɚɜɥɹɟɬɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɧɚɫɨɫ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɨɫɧɨɜɧɨɣ ɤɨɧɬɭɪ ɰɢɪɤɭɥɹɰɢɢ ɧɟ 

ɫɜɹɡɚɧ ɫ ɚɬɦɨɫɮɟɪɨɣ, ɱɬɨ ɡɚɳɢɳɚɟɬ ɫɢɫɬɟɦɭ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ, ɧɚɩɪɢɦɟɪ, ɩɪɢ 

ɪɚɛɨɬɟ ɜ ɡɚɩɵɥɟɧɧɨɣ ɫɪɟɞɟ. Ʉɪɨɦɟ ɬɨɝɨ ɧɚɥɢɱɢɟ ɩɨɜɵɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ 

ɧɢɡɤɨɧɚɩɨɪɧɨɣ ɦɚɝɢɫɬɪɚɥɢ ɭɦɟɧɶɲɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɤɚɜɢɬɚɰɢɢ. ȼ ɷɬɨɣ ɫɯɟɦɟ ɪɟɜɟɪɫɢɪɨɜɚɧɢɟ ɥɟɝɤɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɪɟɝɭɥɢɪɭɟɦɵɦ ɧɚɫɨɫɨɦ. Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɡɚɤɪɵɬɨɣ ɫɯɟɦɵ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ 

ɫɥɨɠɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ – ɫɢɫɬɟɦɵ ɩɨɞɩɢɬɤɢ – ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɬɟɱɤɢ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ 

ɧɟɩɥɨɬɧɨɫɬɢ ɜɨ ɜɧɟɲɧɸɸ ɫɪɟɞɭ. 

 

Ɋɢɫɭɧɨɤ 3.4 – ɉɪɢɦɟɪɧɚɹ ɫɯɟɦɚ ɝɢɞɪɨɩɪɢɜɨɞɚ 

1-ɇɚɫɨɫ; 2-Ƚɢɞɪɨɰɢɥɢɧɞɪ; 3-Ƚɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ; 4-ɉɟɪɟɥɢɜɧɨɣ 

ɤɥɚɩɚɧ; 5-Ɏɢɥɶɬɪ; 6-Ȼɚɤ; 7-Ⱦɪɨɫɫɟɥɶ; 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

мɉаPɪаɛ 20  - ɞɨɩɭɫɬɢɦɨɟ ɞɚɜɥɟɧɢɟ ɜ ɢɫɩɨɥɧɢɬɟɥɶɧɨɦ ɨɪɝɚɧɟ; 

кɇF хɪ 100..  - ɭɫɢɥɢɟ ɧɚ ɲɬɨɤɟ ɩɪɢ ɪɚɛɨɱɟɦ ɯɨɞɟ; 
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ммl ɩɛ 500..
 - ɩɟɪɟɦɟɳɟɧɢɟ; 

ɫt ɩɛ 15..
 - ɜɪɟɦɹ ɛɵɫɬɪɨɝɨ ɩɨɞɴɺɦɚ. 

Ɋɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɜɨɞɧɚɹ ɷɦɭɥɶɫɢɹ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 

ɋɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ [12]: 

ɫ
м

ɫ
м

t

l

ɩɛ

ɩɛ

ɩɛ
ɩɛ

033,0
15

500,0

;

..

..

..

..

                                         (3.8)                 

ɉɥɨɳɚɞɶ ɩɨɪɲɧɹ: 

22

2

..

005,05000
20

100000

;

ммм
ммɇ

ɇ
S

P

F
S

ɩ

ɪаɛ

xp

ɩ

                           (3.9)             

Ⱦɢɚɦɟɬɪ ɩɨɪɲɧɹ: 

ммD

мммм
D

S
D

ɩ

ɩ

ɩ
ɩ

100

100
14,3

5000
5,2

;5,2

2

                                     (3.10)             

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɚ: 

ɫɟк
мм

ɫ
м

Q

D
Q

ɧаɫ

ɩɩɛ

3
4

2

2

..

1059,2
4

)10,0(14,3033,0

4
                   (3.11)  

ɉɭɬɟɜɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ: 

;
2

2

.
d

l
Pɩɭɬ                                             (3.12)                

ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ; 

мl 4,0  - ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

мd 012,0  - ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

3
925

м
кɝ

 - ɩɥɨɬɧɨɫɬɶ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ; 
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 - ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɠɢɞɤɨɫɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, сек
м . 

;
4

2
d

Q

S

Q
                                                              (3.13)             

ɝɞɟ 
ɫɟк
м

Q
3

41075,2  - ɨɛɴɺɦɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ; 

ɫɟк
м

32,0
012,014,3

1059,24
2

4

 

ȼɟɥɢɱɢɧɚ  ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. 

Ʉɪɢɬɟɪɢɟɦ ɪɟɠɢɦɚ ɬɟɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, 
e
R : 

;
d

Re                                                                      (3.14)               

ɝɞɟ 
ɫɟк
м2

61060  - ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɞɥɹ ɦɚɫɥɚ ɂ-Ƚ-Ⱥ-

100; 

640
1060

012,032,0
6eR  

ɉɪɢ 23200
e
R  ɪɟɠɢɦ ɬɟɱɟɧɢɹ ɥɚɦɢɧɚɪɧɵɣ [12]. 

ɆɉаP

Re

1,1
2

32,0
925

012,0

4
1,0

1,0
640

64

;
64

2

                        (3.15)             

Ɋɚɫɱɟɬ ɤɨɦɩɪɟɫɫɨɪɚ 

Ʉɨɦɩɪɟɫɫɨɪ - ɷɬɨ ɦɚɲɢɧɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɫɠɚɬɢɹ ɝɚɡɨɜ ɢ ɩɚɪɨɜ. ȼ 

ɩɪɨɰɟɫɫɟ ɫɠɚɬɢɹ ɩɨɜɵɲɚɟɬɫɹ ɞɚɜɥɟɧɢɟ ɝɚɡɨɜ. 

Ʉɨɦɩɪɟɫɫɨɪɵ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɤɨɧɟɱɧɨɦɭ ɞɚɜɥɟɧɢɸ 

ɢ ɩɨ ɨɛɴɺɦɧɨɣ ɩɨɞɚɱɟ.  

- Pɤ≈0,1Ɇɉɚ – ɜɟɧɬɢɥɹɬɨɪɵ (ɩɟɪɟɦɟɳɟɧɢɟ ɝɚɡɚ) 

- Ɋɤ<1Ɇɉɚ – ɤɨɦɩɪɟɫɫɨɪɵ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

Ɇɧɨɝɨɫɬɭɩɟɧɱɚɬɵɟ ɤɨɦɩɪɟɫɫɨɪɵ: 

- Pɤ<10Ɇɉɚ – ɤɨɦɩɪɟɫɫɨɪ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ 
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- Pɤ>10Ɇɉɚ – ɤɨɦɩɪɟɫɫɨɪ ɛɨɥɶɲɨɝɨ ɞɚɜɥɟɧɢɹ 

Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɦɩɪɟɫɫɨɪɚ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж 

Q=(n-q-n)/1000                                            (3.16)           

ɝɞɟ Q-ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɦɩɪɟɫɫɨɪɚ, ɥ/ɦɢɧ; ɩ- ɨɛɨɪɨɬɵ ɜɚɥɚ 

ɤɨɦɩɪɟɫɫɨɪɚ, ɦɢɧ1 
q- ɨɛɴɟɦɧɚɹ ɩɨɫɬɨɹɧɧɚɹ ɤɨɦɩɪɟɫɫɨɪɚ Ɍе-ɤɨɷɮɮɢɰɢɟɧɬ 

ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 

Q=(1000-10-0,55)/1000=5,5 ɥ/ɦɢɧ  

Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ ɮɨɪɦɭɥɟ , Д9Ж 

N=(P-Q)/99.8H.36-450-no                                         (3.17)        

ɝɞɟ Ɋ=490,5 ɤɉɚ- ɞɚɜɥɟɧɢɟ ɧɚɫɬɪɨɣɤɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ Ɍ=0,85-

ɩɨɥɧɧɵɣ ɄɉȾ ɤɨɦɩɪɟɫɫɨɪɚ 

N=(490,5-5,5)/9,8H,36-450-0,85=0,49KBT 

ɉɨ ɪɚɫɱɟɬɚɦ ɜɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 4Ⱥ80Ⱥ6ɍɁ ȽɈɋɌ 1952381. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ -1000 ɨɛ/ɦɢɧ;  ɦɨɳɧɨɫɬɶ -0,75 ɤȼɬ. 

Ɋɚɫɱɟɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ. Ɉɝɪɚɠɞɟɧɢɟ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ 

ɩɪɨɯɨɞɧɨɣ ɳɟɥɢ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж 

ɇɚɯɨɞɢɦ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж 

AP=V/2q-(Q/u-7i-d-t)
2
-98,l                                               (3.18)             

ɝɞɟ Q-ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɤɥɚɩɚɧ, ɫɦ3/ɦɢɧ     d=1,2 ɫɦ - ɞɢɚɦɟɬɪ ɤɥɚɩɚɧɚ  

V=0,00085 ɤɝ/ ɫɦ3
- ɭɞɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɫɬɢ ɢ=0,52-^0,55 - ɤɨɷɮɮɢɰɢɟɧɬ 

ɪɚɫɯɨɞɚ t- ɲɢɪɢɧɚ ɳɟɥɢ ɜ ɫɟɱɟɧɢɢ, ɫɦ. ɒɢɪɢɧɚ ɳɟɥɢ ɞɥɹ ɬɚɪɟɥɤɢ ɤɥɚɩɚɧɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж 

t=h-Sma,                                                           

ɝɞɟ h-ɜɵɫɨɬɚ ɤɥɚɩɚɧɚ, ɦɦ.      

t=10-Sin45°=7,07MM. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜɫɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ:  

ȾɊ=(0,00085/2-9,81)(-26,7/0553-3314-1,2-05707)
2
-98,1=0,015ɤɉɚ              

Ⱦɚɜɥɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɤɥɚɩɚɧ ɨɬɨɪɜɟɬɫɹ ɨɬ ɫɜɨɟɝɨ ɫɟɞɥɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ           

ɭɫɥɨɜɢɟɦ ɪɚɜɧɨɜɟɫɢɹ ɮɨɪɦɭɥɚ , Д9Ж 

Ɋɤɪ—Ɋɧ'Ƚɤɥ,                                                         (3.19)   
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ɝɞɟ Ɋɧ- ɞɚɜɥɟɧɢɟ ɜ ɧɚɱɚɥɟ ɨɬɤɪɵɬɢɹ ɤɥɚɩɚɧɚ, ɤɉɚ; 

Fɤɥ=ɉ*r=3.14*0.6=1.13  ɫɦ. 

ɉɪɢɧɢɦɚɟɦ Ɋɤɪ=490,5 ɤɉɚ=0,490 Ɇɩɚ. 
Ɂɚɡɨɪ ɦɟɠɞɭ ɜɢɬɤɚɦɢ ɩɪɢ ɪɚɛɨɱɟɣ ɧɚɝɪɭɡɤɟ 0,101<S<0.25t 

Ɂɚɡɨɪ ɦɟɠɞɭ ɜɢɬɤɚɦɢ S=0,25 ɦɦ; L=498.8MM; g=I560-10-
3
H; 0=1.25 

ɫɦ3/ɦɢɧ. 
ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɲɩɨɧɨɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. ɍɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ 

ɜɚɥɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж. 
W=(7ɝ-ɩ)/30,                                                               (3.20)   

ɝɞɟ ɩ=1000, ɨɛ/ɦɢɧ.  W=3,14-1000/30=104,7 ɫ"1 

 ɇɨɦɢɧɚɥɶɧɵɣ ɦɨɦɟɧɬ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж 
MHOM=(N-1000)/W                                                                                         (3.21)  

Ɇɧɨɦ=0.49-1000/104.7=4.7 ɇ*ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж  
MMK=R*MHOM,                           

ɝɞɟ R-ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ (R=2).           

Ɇɦɚɯ=2*4.7=9,4ɇ*ɦ. 
Ⱦɥɹ ɩɨɫɚɞɤɢ ɲɤɢɜɚ ɩɪɢɦɟɧɹɟɦ ɩɪɢɡɦɚɬɢɱɟɫɤɭɸ ɲɩɨɧɤɭ ɫ ɪɚɡɦɟɪɚɦɢ 

6б6б35 ɩɨ ȽɈɋɌ 23360-78 

ɉɪɨɜɟɪɤɭ ɲɩɨɧɤɢ ɧɚ ɫɦɹɬɢɟ ɜɟɞɟɦ, ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɦɨɦɟɧɬɭ ɢ 

ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ , Д12] 

TcM=2M/d*(h-ti)-lp<[T]CM,                               (3.22) 

ɝɞɟ d-ɞɢɚɦɟɬɪ ɜɚɥɚ, ɦɦ; 1Ɋ-ɪɚɛɨɱɚɹ ɞɥɢɧɚ ɲɩɨɧɤɢ, ɦɦ; lp=L-b, ɖ=6ɦɦ-ɲɢɪɢɧɚ; 

1Ɋ=35-6=29ɦɦ; 

ДĲЖɫɦ- ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɦɹɬɢɸ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɫɬɚɥɶɧɨɣ ɫɬɭɩɢɰɟ 

100-200 ɇ/ɦɦ2, ɩɨ ɱɭɝɭɧɧɨɣ ɫɬɭɩɢɰɟ 50-60 ɇ/ɦɦ2
. 

[ĲЖɫɦ=2-9400/18*(6-3,5)-29=14,4ɇ/ɦɦ2
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɧɭɬɪɟɧɧɢɯ ɪɚɡɦɟɪɨɜ ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ. ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ 

ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж 

d=0.46*V*Q/V,                                        (3.23) 

ɝɞɟ Q-ɪɚɫɯɨɞ ɧɟɮɬɟɩɪɨɞɭɤɬɚ, ɥ/ɦɢɧ; V-ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ, ɦ/ɫ 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж. 

V=(0,l-P)/98.1,                                            

ɝɞɟ Ɋ=245 ɤɉɚ-ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ.  VH=0,1 -245/98.1=0,25ɦ/ɫ 
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-ɞɥɹ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ VBC=0, 1Ɇ/ɋ-ȾɅə ɜɫɚɫɵɜɚɸɳɟɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ; 

1ɧ =0.46 V~l,74/0,25=12ɦɦ-ɞɢɚɦɟɬɪ ɬɪɭɛɵ ɧɚɝɧɟɬɚɧɢɹ ɫ1ɧ=19ɦɦ-ɞɢɚɦɟɬɪ 
ɬɪɭɛɵ ɜɫɚɫɵɜɚɧɢɹ. 

Ɋɚɫɱɟɬ ɦɚɫɥɨɩɪɨɜɨɞɨɜ ɧɚ ɞɚɜɥɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д9Ж: 
PH=(2000*S*R)/d,                                               (3.24) 

ɝɞɟ S-ɧɨɦɢɧɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɦɦ; 
R- ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, Ɇɩɚ (R=40% - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ ɪɚɡɪɵɜ 

ɫɬɚɥɢ) 
R=(50-40/1000)*98,l=196,2 Ɇɉɚ 

Ɋɧ=(2000-1-196,2)/12=32700 Ɇɉɚ 

Ɋɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ ɦɚɫɥɨɩɪɨɜɨɞɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɧɨɪɦɚ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɧɭɬɪɟɧɧɢɯ ɪɚɡɦɟɪɨɜ ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ. ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ 
ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж   

d=0.46*V*Q/V,                                               (3.25) 

ɝɞɟ Q-ɪɚɫɯɨɞ ɧɟɮɬɟɩɪɨɞɭɤɬɚ, ɥ/ɦɢɧ; V-ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɦ/ɫ. 
ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж 
V=(0,l*P)/98.1,                                            

ɝɞɟ Ɋ=245 Ɇɉɚ-ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ.  VH=0,1 *245/98.1=0,25ɦ/ɫ-ɞɥɹ 
ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ VBC=0, 1Ɇ/ɋ-ȾɅə ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 

(1ɧ =0.46 V*l,74/0,25=12ɦɦ-ɞɢɚɦɟɬɪ ɬɪɭɛɵ ɧɚɝɧɟɬɚɧɢɹ ɫ1ɧ=19ɦɦ-ɞɢɚɦɟɬɪ 
ɬɪɭɛɵ ɜɫɚɫɵɜɚɧɢɹ. 

Ɋɚɫɱɟɬ ɦɚɫɥɨɩɪɨɜɨɞɨɜ ɧɚ ɞɚɜɥɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ , Д9Ж 

PH=(2000*S*R)/d,                                          (3.26) 

ɝɞɟ S-ɧɨɦɢɧɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɦɦ; 

R- ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, Ɇɩɚ (R=40% - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ ɪɚɡɪɵɜ 

ɫɬɚɥɢ) 

R=(50-40/1000)*98,l=196,2 Ɇɉɚ                                                                    

Ɋɧ=(2000*1*196,2)/12=32700 Ɇɉɚ 

Ɋɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ ɦɚɫɥɨɩɪɨɜɨɞɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɟɯɧɢɱɟɫɤɢɦ ɧɨɪɦɚɦ. 

Ɉɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢ ɞɟɬɚɥɢ ɜɵɛɢɪɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɫɨɨɛɪɚɠɟɧɢɣ ɧɚ ɨɫɧɨɜɚɧɢɢ ȽɈɋɌɨɜ ɢ ɢɧɵɯ ɨɬɪɚɫɥɟɜɵɯ ɫɬɚɧɞɚɪɬɨɜ. 
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3.3 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ 

3.3.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

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.  

3.3.2 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɦɨɟɱɧɨɣ ɭɫɬɚɧɨɜɤɟ 

Ʉ ɪɚɛɨɬɟ ɧɚ ɭɫɬɚɧɨɜɤɟ 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;  



39 

 

- 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]. 

3.4 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 [15]. 

Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɭɩɪɚɠɧɟɧɢɣ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ, - ɫɧɢɠɟɧɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɭɬɨɦɥɟɧɢɹ. Ɉɤɚɡɵɜɚɹ 
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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. 

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 Д15,19Ж. 

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 Д19Ж. 

3.5 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɞɭɤɰɢɢ 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ – ɷɬɨ ɫɭɦɦɚ ɫɥɟɞɭɸɳɢɯ 

ɡɚɬɪɚɬ, ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɯ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ ɫɨɞɟɪɠɚɧɢɸ [3,5]: 

ɋɄɈɇ = ɆɁ + ɁɈ + ɋɈ + ɉɊ                               (3.27) 

ɝɞɟ: ɆɁ – ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ.; 

ɁɈ – ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ, ɪɭɛ.; 

ɋɈ – ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ, ɪɭɛ.; 
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ɉɊ – ɩɪɨɱɢɟ ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ. 

Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɨɬɪɚɠɚɸɬ ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ 

ɩɪɢɨɛɪɟɬɟɧɢɹ ɞɟɬɚɥɟɣ: 

ɆɁ = ɋɊɆ + ɋɉȾ + ɋɈȾ                                              (3.28) 

ɝɞɟ: ɋɊɆ – ɫɬɨɢɦɨɫɬɶ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɭɛ.; 

ɋɉȾ – ɫɬɨɢɦɨɫɬɶ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ.; 

ɋɈȾ – ɫɬɨɢɦɨɫɬɶ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɬɨɢɦɨɫɬɶ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ: 

Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɬɚɧɤɚ ɞɥɹ ɫɪɟɡɚɧɢɹ ɮɪɢɤɰɢɨɧɧɵɯ ɧɚɤɥɚɞɨɤ ɫ 

ɬɨɪɦɨɡɧɵɯ ɤɨɥɨɞɨɤ ɧɭɠɧɵ ɫɥɟɞɭɸɳɢɟ ɦɚɬɟɪɢɚɥɵ: 

- ɫɬɚɥɶɧɨɣ ɩɪɨɤɚɬ ɬɨɥɳɢɧɨɣ 3 ɢ 5 ɦɦ; 

- ɭɝɨɥɨɤ 32ɯ32ɯ4, 50ɯ50ɯ5; 

- ɲɜɟɥɥɟɪ 5ɍ. 

     ɂɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɪɵɧɨɱɧɨɣ ɰɟɧɵ ɧɚ ɷɬɢ ɦɚɬɟɪɢɚɥɵ, ɩɨɥɭɱɚɟɦ: 

ɋɊɆ = 690 + 390 + 345 + 450 = 1875 ɪɭɛ. 

ɉɪɢɧɢɦɚɟɦ ɩɪɢɦɟɪɧɨ 1900 ɪɭɛɥɟɣ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɬɨɢɦɨɫɬɶ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ: 

ɋɉȾ = ɋȻ + ɋɗɅ + ɋɗɅ.Ⱦ + ɋɊȿȾ + ɋɆɍɎ                                        (3.29) 

ɝɞɟ:  ɋȻ – ɫɬɨɢɦɨɫɬɶ ɛɨɥɬɨɜ, ɝɚɟɤ, ɲɚɣɛ, ɪɭɛ.; 

ɋɗɅ – ɫɬɨɢɦɨɫɬɶ ɫɜɚɪɨɱɧɵɯ ɷɥɟɤɬɪɨɞɨɜ, ɪɭɛ.; 

ɋɗɅ.Ⱦ – ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɪɭɛ.; 

ɋɊȿȾ – ɫɬɨɢɦɨɫɬɶ ɪɟɞɭɤɬɨɪɚ, ɪɭɛ.; 

ɋɆɍɎ – ɫɬɨɢɦɨɫɬɶ ɦɭɮɬɵ, ɪɭɛ. 

ɂɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɪɵɧɨɱɧɨɣ ɰɟɧɵ ɧɚ ɩɨɤɭɩɧɵɟ ɞɟɬɚɥɢ, ɩɨɥɭɱɚɟɦ: 

ɋɉȾ = 100 + 50 + 3200 + 9500 + 90 = 12940 ɪɭɛ. 

ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ ɧɟɭɤɚɡɚɧɧɵɟ ɩɨɤɭɩɧɵɟ ɞɟɬɚɥɢ, ɭɜɟɥɢɱɢɜɚɟɦ 

ɋɉȾ ɧɚ 5%, ɬɨɝɞɚ: 

ɋɉȾ = 12940 + (12940 · 0,05) = 13587 ɪɭɛ. 

ɉɪɢɧɢɦɚɟɦ ɋɉȾ = 13600 ɪɭɛ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ [6]: 
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ɋɈȾ = ɋɆɁ + ɋɁɉ                                                 (3.30) 

ɝɞɟ: ɋɆɁ – ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɡɚɝɨɬɨɜɨɤ, ɪɭɛ.; 

ɋɁɉ – ɡɚɪɩɥɚɬɚ ɪɚɛɨɱɢɦ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ, ɪɭɛ. 

ɍɱɢɬɵɜɚɹ ɬɨ, ɱɬɨ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɢ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɧɚ 

ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɭɱɢɬɵɜɚɥɚɫɶ ɜɵɲɟ, ɚ ɱɚɫɬɶ ɦɚɬɟɪɢɚɥɨɜ 

ɢɦɟɟɬɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɩɪɢɧɢɦɚɟɦ ɋɆɁ = 1000 ɪɭɛ. 

Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɚ ɫɬɟɧɞɚ, ɩɨɜɨɪɨɬɧɨɣ ɩɥɢɬɵ ɢ ɧɚɠɢɦɧɨɝɨ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɬɨɤɚɪɧɵɟ, ɮɪɟɡɟɪɧɵɟ, ɫɜɟɪɥɢɥɶɧɵɟ ɢ 

ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ. 

Ɏɨɧɞ ɪɚɛɨɬɵ ɧɚ ɫɬɚɧɤɟ ɎɊȾ.ɋ = 159 ɱɟɥ.-ɱ. 

Ɉɩɥɚɬɚ ɬɪɭɞɚ ɡɚ ɨɞɢɧ ɱɚɫ ɪɚɛɨɬɵ ɫɨɫɬɚɜɥɹɟɬ: 

.3,50
159

8000 ɪɭɛɋЗɉЧ  

ȼɪɟɦɹ, ɡɚɬɪɚɱɟɧɧɨɟ ɪɚɛɨɱɢɦɢ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ, ɢ ɪɚɦɵ 

ɫɨɫɬɚɜɥɹɟɬ: 

- ɬɨɤɚɪɶ – 4 ɱɚɫɚ, ɩɥɸɫ 2 ɱɚɫɚ ɧɚ ɫɜɟɪɥɢɥɶɧɨɦ ɫɬɚɧɤɟ; 

- ɮɪɟɡɟɪɨɜɳɢɤ – 4 ɱɚɫɚ; 

- ɫɜɚɪɳɢɤ – 6 ɱɚɫɨɜ. 

Ɉɛɳɟɟ ɜɪɟɦɹ t0 = 4 + 2 + 4 + 6 = 16 ɱɚɫɨɜ. 

ɋɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɫɨɫɬɚɜɢɬ: 

ɋɁɉ = 50,3 · 16 = 804,8 ≈ 805 ɪɭɛ. 

Ɍɨɝɞɚ: ɋɈȾ = 1000 + 805 = 1805 ɪɭɛ. 

ɆɁ = 1900 + 13600 + 1805 = 17305 ɪɭɛ. 

ȼ ɡɚɬɪɚɬɵ ɜɯɨɞɹɬ ɜɵɩɥɚɬɵ ɩɪɟɦɢɣ ɪɚɛɨɱɢɦ ɢ ɫɩɟɰɢɚɥɢɫɬɚɦ ɡɚ 

ɮɚɤɬɢɱɟɫɤɢ ɜɵɩɨɥɧɟɧɧɭɸ ɪɚɛɨɬɭ, ɧɚɱɢɫɥɟɧɢɟ ɢɫɯɨɞɹ ɢɡ ɬɚɪɢɮɧɵɯ ɫɬɚɜɨɤ ɢ 

ɞɨɥɠɧɨɫɬɧɵɯ ɨɤɥɚɞɨɜ. 

Ɉɩɥɚɬɚ ɫɬɚɧɨɱɧɵɯ ɪɚɛɨɬ 805 ɪɭɛ., ɨɩɥɚɬɚ ɫɥɟɫɚɪɹ ɡɚ ɫɛɨɪɨɱɧɵɟ ɪɚɛɨɬɵ 

ɫɨɫɬɚɜɢɬ, ɩɪɢ ɎɊȼ = 20 ɱɟɥ.-ɱ. [3]: 

ɈɋɅ = 20 · 50,3 = 1006 ɪɭɛ. 
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ȼɫɟɝɨ ɨɩɥɚɬɚ ɬɪɭɞɚ ɫ ɭɱɟɬɨɦ ɩɪɟɦɢɢ ɜ ɪɚɡɦɟɪɟ 25% ɨɬ ɨɫɧɨɜɧɨɣ 

ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɫɨɫɬɚɜɢɬ: 

ɁɈ = 805 + 1006 + (805 + 1006) · 0,25 = 2263 ɪɭɛ. 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ, 

ɫɨɫɬɚɜɥɹɸɬ:  

- ɨɪɝɚɧɚɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ – 4%; 

- ɉɟɧɫɢɨɧɧɵɣ ɮɨɧɞ – 28%; 

- ɮɨɧɞ Ɇɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ – 3,6%; 

- ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɮɨɧɞ ɡɚɧɹɬɨɫɬɢ – 0,7% ɨɬ ɨɛɳɢɯ ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ 

ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɨɜ. 

ȼɫɟ ɨɬɱɢɫɥɟɧɢɹ ɫɨɫɬɚɜɥɹɸɬ 36,3% 

Ɉɋ = 2263 · 0,363 = 821,5 ɪɭɛ. 

ȼ ɫɨɫɬɚɜ ɩɪɨɱɢɯ ɡɚɬɪɚɬ ɜɯɨɞɹɬ ɧɚɥɨɝɨɜɵɟ ɫɛɨɪɵ, ɨɬɱɢɫɥɟɧɢɹ ɜ 

ɫɩɟɰɢɚɥɶɧɵɟ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ ɢ ɩɥɚɬɟɠɢ ɡɚ ɫɜɟɪɯɞɨɩɭɫɬɢɦɵɟ ɜɵɛɪɨɫɵ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. 

ɉɪɨɱɢɟ ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɥɹɸɬ 15% ɨɬ ɫɭɦɦɵ 

ɦɚɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬ ɢ ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɵɟ ɨɬɱɢɫɥɟɧɢɹ. 

ɉɁ = (17305 + 2263 + 821,5) · 0,15 = 3058 ɪɭɛ. 

     Ɍɨɝɞɚ ɨɛɳɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɚɧɤɚ ɫɨɫɬɚɜɢɬ: 

ɋɋɌ = 17305 + 2263 + 821,5 + 3058 = 23448 ɪɭɛ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ 

ɉɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ ɪɚɫɫɦɨɬɪɢɦ ɧɚ ɩɪɢɦɟɪɟ ɦɨɣɤɢ 

ɚɜɬɨɦɨɛɢɥɟɣ. 

Ⱦɨɩɭɫɬɢɦ, ɱɬɨ ɧɚ ɦɨɣɤɭ ɫɥɟɫɚɪɸ ɩɨɧɚɞɨɛɢɬɫɹ 0,5 ɱɟɥ.-ɱ. ɜɪɭɱɧɭɸ ɢ 0,3 

ɱɟɥ.-ɱ. ɧɚ ɫɬɚɧɤɟ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɉɌ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Т
Т З

ɉ 1
                                                      (3.31) 

ɝɞɟ: ɁɌ – ɡɚɬɪɚɬɵ ɬɪɭɞɚ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɞɚɧɧɵɯ ɪɚɛɨɬ, ɱɟɥ.-ɱ./ɲɬ. 
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../.3,3
3,0

1 ɱɱɟɥɲɬɉɋТ  

../.2
5,0

1 ɱɱɟɥɲɬɉɊТ  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ 

ɫɨɫɬɚɜɢɬ 65,1
2

3,3 , ɬɨ ɟɫɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɬɚɧɤɚ 

ɭɜɟɥɢɱɢɬɫɹ ɛɨɥɟɟ ɱɟɦ ɜ ɩɨɥɬɨɪɚ ɪɚɡɚ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɧɢɠɟɧɢɹ ɬɪɭɞɨɟɦɤɨɫɬɢ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ – ɜɟɥɢɱɢɧɚ, ɨɛɪɚɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɨɨɬɧɨɲɟɧɢɟɦ [5]: 

ɉ
Т Ɋ

1
                                                    (3.32) 

     Ɍɨɝɞɚ ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɨɫɬɚɜɢɬ: 

..3,0
3,3

1
.. ɱɱɟɥТ ɋɊ  

..5,0
2

1
.. ɱɱɟɥТ ɊɊ  

66,1
3,0

5,0

..

..

ɋɊ

ɊɊ

Т
Т

 

Ɍɨ ɟɫɬɶ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɧɢɠɚɟɬɫɹ ɜ ɩɨɥɬɨɪɚ ɪɚɡɚ. 

Ƚɨɞɨɜɭɸ ɷɤɨɧɨɦɢɸ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ Д6]: 

ɗɝɨɞ= (Sɨ-S1)·Wɱ·Tɝɨɞ,                                         (3.33) 

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

ɗɝɨɞ = 86·5·120 = 43240 ɪɭɛ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɜɧɟɞɪɟɧɢɹ ɫɬɚɧɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ɗȽ = (ɋɇ – ɋɊȿɆ) · WȽ                                            (3.34) 
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ɝɞɟ: ɋɇ – ɫɬɨɢɦɨɫɬɶ ɧɨɜɨɣ ɪɭɤɨɜɵ, ɪɭɛ.;  

ɋɊȿɆ – ɫɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɚ ɤɨɥɨɞɤɢ, ɪɭɛ.; 

WȽ – ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɟɦɨɧɬɚ. 

Ɋɵɧɨɱɧɭɸ ɫɬɨɢɦɨɫɬɶ ɧɨɜɨɣ ɪɭɤɚɜ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢɦɟɦ 

ɪɚɜɧɨɣ 200 ɪɭɛ. ɋɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɬɪɚɬ 

ɬɪɭɞɚ ɧɚ ɟɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ: 

ɋɊȿɆ = ɌɊ.ɋ. · ɋɑ + ɋɉ.ɇ.                                             (3.35) 

ɝɞɟ: ɋɉ.ɇ. – ɫɬɨɢɦɨɫɬɶ ɧɚɤɥɚɞɤɢ, ɪɭɛ. 

ɋɊȿɆ = 0,3 · 50,3 + 55 = 70 ɪɭɛ. 

ɗȽ = (200 – 70) · 240 = 38500 ɪɭɛ. 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɦɨɠɧɨ ɭɜɟɥɢɱɢɬɶ ɡɚ ɫɱɟɬ ɩɪɢɟɦɚ 

ɡɚɤɚɡɨɜ ɨɬ ɞɪɭɝɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɛɥɢɡɥɟɠɚɳɢɯ ɪɚɣɨɧɚɯ, ɚ 

ɬɚɤɠɟ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɨɫɬɚɜɥɹɸɳɢɯ ɞɟɬɚɥɢ ɧɚ ɪɟɦɨɧɬ ɛɨɥɶɲɢɦɢ ɩɚɪɬɢɹɦɢ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɤɭɩɚɟɦɨɫɬɢ ɫɬɟɧɞɚ 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɫɬɚɧɤɚ ɤ ɝɨɞɨɜɨɣ ɷɤɨɧɨɦɢɢ ɩɪɟɞɩɪɢɹɬɢɹ [3]: 

Ƚ
ОК Э

КТ , ɥɟɬ                                          (3.36) 

23448
0,6

38500
ОКТ ɝɨɞа  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɚɧɨɤ ɞɥɹ ɫɪɟɡɚɧɢɹ ɬɨɪɦɨɡɧɵɯ ɧɚɤɥɚɞɨɤ, 

ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɭɧɤɬɚ ɌɈ ɢɡ ɢɦɟɸɳɢɯɫɹ ɦɚɬɟɪɢɚɥɨɜ, 

ɨɤɭɩɢɬ ɫɟɛɹ ɱɟɪɟɡ 0,6 ≈ 1 ɝɨɞ. 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɦɨɠɟɬ ɭɦɟɧɶɲɢɬɶɫɹ, ɟɫɥɢ, ɤɚɤ ɭɤɚɡɚɧɨ ɜɵɲɟ, 

ɩɪɢɧɢɦɚɬɶ ɡɚɤɚɡɵ ɧɚ ɪɟɦɨɧɬ ɤɨɥɨɞɨɤ ɨɬ ɞɪɭɝɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 
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ȼɕȼɈȾɕ 

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɸɬɫɹ ɜ 

ɫɥɟɞɭɸɳɟɦ: 

ɉɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɭɧɤɬɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ, ɨɫɭɳɟɫɬɜɥɟɧ ɩɨɞɛɨɪ ɪɟɦɨɧɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɨɜɟɞɟɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɚɡɛɨɪɤɢ Ʉɉɉ ɝɪɭɡɨɜɨɝɨ 

ɚɜɬɨɦɨɛɢɥɹ ɄɚɆȺɁ. Ɋɚɡɪɚɛɨɬɚɧɚ ɦɨɟɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɞɟɬɚɥɟɣ Ʉɉɉ 

ɝɪɭɡɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. ɋ ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɤɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɦɨɠɧɨ 

ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɬɪɭɞɚ ɧɚ ɦɨɟɱɧɵɟ ɪɚɛɨɬɵ ɫɥɟɫɚɪɟɦ, ɬɟɦ ɫɚɦɵɦ ɨɛɥɟɝɱɢɬɶ 

ɩɪɨɜɟɞɟɧɢɟ ɞɚɧɧɨɣ ɨɩɟɪɚɰɢɢ ɢ ɩɨɜɵɫɢɬɶ ɦɟɯɚɧɢɡɚɰɢɹ ɬɪɭɞɚ. 

ȼ ɪɚɦɤɚɯ ȼɄɊ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɢ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɜɨɩɪɨɫɚɦ ɨɛɟɫɩɟɱɟɧɢɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɧɚ ɩɪɟɞɥɚɝɚɟɦɨɦ 

ɭɫɬɪɨɣɫɬɜɟ ɢ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ. 

Ⱦɚɧɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɩɪɟɞɥɨɠɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ 

ɜɧɟɞɪɟɧɢɟ ɫɬɟɧɞɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ. Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɫɨɫɬɚɜɢɥ 

38500 ɪɭɛɥɟɣ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 0,6. 
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