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Ⱥɧɧɨɬɚɰɢɹ 

 

Ʉ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ (ȼɄɊ) ȼɨɥɤɨɜɚ ɋ.ɘ. ɧɚ ɬɟɦɭ 

«ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɭɧɤɬɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɪɚɡɪɚɛɨɬɤɨɣ 

ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɲɢɧ». 

ȼɄɊ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɧɚ 65 ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ 

ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 6 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ 1. 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, 3 ɪɚɡɞɟɥɨɜ. ȼɤɥɸɱɚɟɬ 17 

ɬɚɛɥɢɰɵ ɢ 16 ɪɢɫɭɧɤɨɜ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ 15 

ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɩɭɧɤɬɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ. ȼ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ ɜɵɩɨɥɧɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ, ɩɨɞɨɛɪɚɧɨ ɧɟɨɛɯɨɞɢɦɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɨɫɧɚɫɬɤɚ. ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɢ ɨɛɨɫɧɨɜɚɧɢɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɭɱɚɫɬɤɚ ɲɢɧɨɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɪɚɫɱɟɬ ɧɨɪɦ 

ɜɪɟɦɟɧɢ ɢ ɜɵɛɨɪ ɪɟɠɢɦɨɜ ɞɥɹ ɧɚɥɨɠɟɧɢɹ ɩɪɨɬɟɤɬɨɪɧɨɣ ɥɟɧɬɵ, ɫɩɪɨɟɤɬɢɪɨɜɚɧ 

ɩɪɢɤɚɬɨɱɧɵɣ ɦɟɯɚɧɢɡɦ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɟɤɬɧɨɣ ɱɚɫɬɢ ɪɚɛɨɬɵ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɩɪɢɤɚɬɨɱɧɵɣ ɦɟɯɚɧɢɡɦ. 

Ɉɛɨɫɧɨɜɚɧɵ ɨɫɧɨɜɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 

ɩɨɤɚɡɚɬɟɥɢ ɩɪɢɤɚɬɨɱɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. ɉɪɨɜɟɞɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱɟɬɵ ɞɚɧɧɨɝɨ 

ɦɟɯɚɧɢɡɦɚ. ɜɵɩɨɥɧɟɧɵ ɩɪɨɟɤɬɧɵɟ ɢ ɩɨɜɟɪɨɱɧɵɟ ɪɚɫɱɟɬɵ. ɇɚ ɨɫɧɨɜɚɧɢɢ 

ɪɚɫɱɟɬɨɜ ɪɚɡɪɚɛɨɬɚɧɵ ɩɥɚɧɢɪɨɜɨɱɧɵɟ, ɤɨɦɩɨɧɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɢ 

ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɱɟɪɬɟɠɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ȼɄɊ. 

Ɋɚɡɪɚɛɨɬɚɧɵ ɨɛɳɢɟ ɢ ɱɚɫɬɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɥɭɱɲɟɧɢɸ ɫɨɫɬɨɹɧɢɹ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɩɪɨɫɵ 

ɷɤɨɥɨɝɢɢ. 

ȼɵɩɨɥɧɟɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ. 

  

 



5 

 

ANNOTATION 

To the final qualification work (FQW) S.Y. Volkov on the topic "Designing a 

car maintenance center with the development of a tire retreading device." 

FQW consists of an explanatory note on 65 sheets of typewritten text and a 

graphic part on 6 sheets of format A 1. 

The explanatory note consists of an introduction, 3 sections. Includes 17 tables 

and 16 figures. The list of used literature contains 15 titles. 

This work is devoted to the design of a car maintenance center. In the 

explanatory note, the necessary technological calculations are made, the necessary 

technological equipment and equipment are selected. In the process of work, the 

calculation and justification of the production program of the tire restoration section, 

the calculation of the time norms and the choice of modes for applying the tread strip 

were made, and a rolling mechanism was designed. 

As a design part of the work, a rolling gear is designed. The basic design, 

technological and operational indicators of the rolling gear are substantiated. The 

necessary calculations of this mechanism are carried out. Design and verification 

calculations have been completed. Based on the calculations, planning, layout 

solutions and design drawings were developed, presented in the graphic part of the 

FQW. 

General and private measures have been developed to improve the state of life 

safety at the enterprise and environmental issues are being considered. 

Feasibility studies have been completed.  
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ȼȼȿȾȿɇɂȿ 

ɂɧɬɟɧɫɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ ɛɟɡɪɟɥɶɫɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɜ 

ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɢ ɚɜɢɚɰɢɨɧɧɨɝɨ, ɩɨɫɬɚɜɢɥɨ ɲɢɧɧɭɸ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɜ ɪɹɞ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɨɬɪɚɫɥɟɣ ɬɹɠɟɥɨɣ ɢɧɞɭɫɬɪɢɢ. Ɋɟɡɢɧɨ-

ɩɧɟɜɦɚɬɢɱɟɫɤɚɹ ɲɢɧɚ – ɜɚɠɧɚɹ ɞɟɬɚɥɶ ɚɜɬɨɦɨɛɢɥɟɣ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 

ɞɨɪɨɠɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ ɨɪɭɞɢɣ. ɒɢɧɚ – ɞɨɪɨɝɨɫɬɨɹɳɟɟ ɢɡɞɟɥɢɟ. Ɂɚ 

ɜɟɫɶ ɫɪɨɤ ɫɥɭɠɛɵ ɚɜɬɨɦɨɛɢɥɶ ɢɡɧɚɲɢɜɚɟɬ ɧɟɫɤɨɥɶɤɨ ɤɨɦɩɥɟɤɬɨɜ ɲɢɧ, 

ɫɬɨɢɦɨɫɬɶ ɤɨɬɨɪɵɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨɱɬɢ ɞɨɫɬɢɝɚɟɬ ɧɚɱɚɥɶɧɭɸ ɫɬɨɢɦɨɫɬɶ 

ɚɜɬɨɦɨɛɢɥɹ. ɗɬɢɦ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɲɢɧ – 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɫɪɨɤɚ ɢɯ ɫɥɭɠɛɵ. 

Ʉɚɤ ɢ ɞɪɭɝɢɟ ɩɪɟɞɦɟɬɵ ɞɥɢɬɟɥɶɧɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ, ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɜ 

ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɲɢɧɵ ɪɟɦɨɧɬɢɪɨɜɚɥɢɫɶ ɫ ɦɨɦɟɧɬɚ ɩɨɹɜɥɟɧɢɹ ɢɯ ɜ 

ɯɨɡɹɣɫɬɜɟɧɧɨɦ ɨɛɢɯɨɞɟ. ɇɨ ɬɨɥɶɤɨ ɫɩɭɫɬɹ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 

ɩɪɚɤɬɢɤɟ ɛɵɥɢ ɩɪɟɞɩɪɢɧɹɬɵ ɩɟɪɜɵɟ ɩɨɩɵɬɤɢ ɩɨɞɜɟɪɝɧɭɬɶ ɲɢɧɵ ɛɨɥɟɟ 

ɫɥɨɠɧɨɦɭ ɪɟɦɨɧɬɭ ɩɭɬɟɦ ɧɚɥɨɠɟɧɢɹ ɧɨɜɨɝɨ ɩɪɨɬɟɤɬɨɪɚ ɜɡɚɦɟɧ ɢɡɧɨɲɟɧɧɨɝɨ. 

Ɉɫɧɨɜɨɣ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɲɢɧ ɹɜɥɹɟɬɫɹ ɭɫɬɪɚɧɟɧɢɟ 

ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɦɟɠɞɭ ɞɨɥɝɨɜɟɱɧɨɫɬɶɸ ɤɚɪɤɚɫɚ ɢ ɛɵɫɬɪɵɦ ɢɡɧɨɫɨɦ ɩɪɨɬɟɤɬɨɪɚ 

ɩɨɤɪɵɲɤɢ, ɤɨɬɨɪɨɟ ɨɛɭɫɥɨɜɥɟɧɨ ɪɚɡɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ ɲɢɧ. 

ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɩɨɫɥɟɞɧɢɯ ɥɟɬ, ɧɚɪɹɞɭ ɫ ɩɨɜɵɲɟɧɢɟɦ ɩɪɨɱɧɨɫɬɢ ɤɚɪɤɚɫɚ, 

ɧɟɩɪɟɪɵɜɧɨ ɜɨɡɪɚɫɬɚɟɬ ɪɨɥɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ 

ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɲɢɧɵ. ɂ ɡɞɟɫɶ ɬɚɤɠɟ ɨɛɳɢɣ ɛɚɥɚɧɫ 

ɭɫɥɨɜɢɣ ɫɤɥɚɞɵɜɚɟɬɫɹ ɧɟ ɜ ɩɨɥɶɡɭ ɩɪɨɬɟɤɬɨɪɚ. Ɋɟɲɚɸɳɟɟ ɡɧɚɱɟɧɢɟ ɜ ɷɬɨɦ 

ɨɬɧɨɲɟɧɢɢ ɢɦɟɟɬ ɪɨɫɬ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɬɪɟɛɨɜɚɧɢɹ 

ɩɨɜɵɲɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ. 

ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɭɜɟɥɢɱɢɬɶ ɪɟɫɭɪɫɵ ɲɢɧ, ɧɨ ɬɚɤɠɟ ɡɧɚɱɢɬɟɥɶɧɨ 

ɫɨɤɪɚɬɢɬɶ ɪɚɫɯɨɞ ɤɚɭɱɭɤɚ, ɤɨɪɞɚ, ɫɚɠɢ ɢ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ. 
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1 ɌȿɆȺɌɂɑȿɋɄɂɃ ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ 

1.1 Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬ ɩɨ ɌɈ ɢ ɌɊ 

 

ɉɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɧɚ ɫɬɚɧɰɢɢ ɌɈ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ ɜɫɟɯ ɋɌɈ 

ɧɟɨɛɯɨɞɢɦɨ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɨɛɳɟɩɪɢɧɹɬɵɦ ɉɨɥɨɠɟɧɢɟɦ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 

ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ ɪɟɦɨɧɬɭ ɬɟɯɧɢɤɢ. Ɉɪɝɚɧɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ 

ɧɚ ɋɌɈ ɢ Ɋ ɚɜɬɨɦɨɛɢɥɟɣ ɨɛɵɱɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɢɩɨɜɨɣ 

ɫɯɟɦɨɣ Д12Ж. ɉɪɢ ɷɬɨɦ ɩɪɨɜɨɞɢɬɫɹ ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 

ɨɛɫɥɭɠɢɜɚɧɢɸ ɬɟɯɧɢɤɢ, ɞɢɚɝɧɨɫɬɢɤɢ ɨɬɤɚɡɨɜ ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɩɨɞɞɟɪɠɚɧɢɟ 

ɢɯ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɞɪ. 

ȼɫɟ ɩɪɟɛɵɜɚɸɳɢɟ ɧɚ ɫɬɚɧɰɢɸ ɚɜɬɨɦɨɛɢɥɢ ɫɧɚɱɚɥɚ ɩɨɞɜɟɪɝɚɸɬɫɹ 

ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɦ ɪɚɛɨɬɚɦ, ɚ ɡɚɬɟɦ ɩɨɫɬɭɩɚɸɬ ɧɚ ɩɨɫɬ ɩɪɢɟɦɤɢ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɜɬɨɦɨɛɢɥɹ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɴɟɦɚ ɪɚɛɨɬ 

ɢ ɢɯ ɫɬɨɢɦɨɫɬɢ. ɉɪɢ ɷɬɨɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɝɪɟɝɚɬɨɜ, 

ɭɡɥɨɜ ɢ ɫɢɫɬɟɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɱɚɫɬɤɚ 

ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɨɛɵɱɧɨ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɛɥɢɡɨɫɬɢ ɨɬ ɭɱɚɫɬɤɚ ɩɪɢɟɦɤɢ. 

ɉɨɫɥɟ ɩɪɢɟɦɤɢ ɚɜɬɨɦɨɛɢɥɶ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɩɨɫɬɵ ɌɈ ɢ ɌɊ ɢɥɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɭɱɚɫɬɨɤ, ɝɞɟ ɩɪɨɜɨɞɹɬɫɹ ɧɟɨɛɯɨɞɢɦɵɟ 

ɪɚɛɨɬɵ. ɉɨɫɥɟ ɢɯ ɡɚɜɟɪɲɟɧɢɹ ɧɚ ɩɨɫɬɚɯ ɜɵɞɚɱɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ 

ɩɨɥɧɨɬɵ ɢ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɢ ɚɜɬɨɦɨɛɢɥɶ ɩɟɪɟɞɚɟɬɫɹ ɜɥɚɞɟɥɶɰɭ. 

ɉɪɢ ɷɬɨɦ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɌɈ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɬɚɤɢɟ ɜɢɞɵ ɪɚɛɨɬ, ɤɚɤ 

ɤɨɧɬɪɨɥɶɧɨ-ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ, ɤɪɟɩɟɠɧɵɟ, ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ, 

ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ, ɪɚɛɨɬɵ ɩɨ ɫɢɫɬɟɦɟ ɩɢɬɚɧɢɹ, ɡɚɩɪɚɜɨɱɧɵɟ, ɫɦɚɡɨɱɧɵɟ ɢ 

ɞɪɭɝɢɟ. 

Ʉɚɤ ɢɡɜɟɫɬɧɨ ɬɟɯɧɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɨɫɧɨɜɧɨɦ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 

ɬɚɤɢɟ ɜɢɞɵ ɪɚɛɨɬ, ɤɚɤ ɟɠɟɞɧɟɜɧɨɟ ɌɈ; ɩɟɪɢɨɞɢɱɟɫɤɨɟ ɌɈ; ɫɟɡɨɧɧɨɟ ɌɈ. 

ȿɠɟɞɧɟɜɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɯɜɚɬɵɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɪɚɛɨɬ: ɡɚɩɪɚɜɨɱɧɵɟ ɢ ɤɨɧɬɪɨɥɶ, ɧɚɩɪɚɜɥɟɧɧɵɣ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɩɨɞɞɟɪɠɚɧɢɹ ɯɨɪɨɲɟɝɨ ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɢɤɢ.  
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ɋɟɡɨɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ 

ɩɨɞɝɨɬɨɜɤɢ ɬɟɯɧɢɤɢ ɤ ɡɢɦɧɟɣ ɢɥɢ ɥɟɬɧɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɝɥɚɫɧɨ 

ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɪɟɦɨɧɬ ɬɟɯɧɢɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢ ɜɤɥɸɱɚɟɬ 

ɪɹɞ ɬɚɤɢɯ ɪɚɛɨɬ, ɤɚɤ ɤɨɧɬɪɨɥɶɧɨ-ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ, ɪɚɡɛɨɪɨɱɧɨ-ɫɜɚɪɨɱɧɵɟ, 

ɫɥɟɫɚɪɧɵɟ, ɦɟɯɚɧɢɱɟɫɤɢɟ, ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ. ɉɪɢ ɷɬɨɦ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ 

ɜɵɩɨɥɧɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɫɬɚɧɰɢɹ ɌɈ ɨɫɧɚɳɚɟɬɫɹ 

ɩɨɫɬɚɦɢ, ɭɫɬɪɨɣɫɬɜɚɦɢ, ɩɪɢɛɨɪɚɦɢ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ, ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ 

ɨɫɧɚɫɬɤɨɣ ɢ ɞɪ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɭɤɚɡɚɧɧɵɯ ɪɚɛɨɬ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ 

ɬɪёɯ ɩɨɫɬɚɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɪɩɭɫɚ ɜ ɡɨɧɟ ɌɈ ɢ ɌɊ ɚɜɬɨɦɨɛɢɥɟɣ. ɉɪɢ ɷɬɨɦ 

ɪɚɛɨɬɵ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ ɪɟɦɨɧɬɭ ɩɪɢɛɨɪɨɜ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ, 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ȺɄȻ ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ ɭɱɚɫɬɤɟ ɞɢɚɝɧɨɫɬɢɤɢ.  

 

1.2 Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɌɈ ɢ ɌɊ  
ɉɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɭɤɚɡɚɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 

ɜɨɡɞɟɣɫɬɜɢɣ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɧɚ ɨɛɳɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ (ɪɚɛɨɬɧɢɤɨɜ, 

ɞɜɢɠɟɧɢɹ ɢ ɞɪ.), ɤɨɬɨɪɨɟ ɜɨɡɧɢɤɚɟɬ ɢɡ- ɡɚ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɦɚɲɢɧ. ɉɨɷɬɨɦɭ ɧɚ 

ɋɌɈ ɨɛɹɡɚɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɪɚɧɢɬɶ ɜɵɹɜɥɟɧɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. ɉɪɢ ɷɬɨɦ 

ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 

Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɪɚɛɨɬɚɯ ɭɫɬɪɚɧɹɸɬɫɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ 

ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɬɚɤɢɯ ɭɡɥɨɜ, ɤɚɤ ɧɚɤɥɚɞɨɤ ɤɨɥɨɞɨɤ ɢ ɬɨɪɦɨɡɧɵɯ ɛɚɪɚɛɚɧɨɜ, 

ɩɟɞɚɥɢ ɬɨɪɦɨɡɚ, ɫɬɨɹɧɨɱɧɨɣ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ, ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, 

ɩɨɞɲɢɩɧɢɤɨɜ ɤɨɥɟɫ, ɩɟɪɟɞɧɢɯ ɤɨɥɟɫ; 

ȼɨ-ɜɬɨɪɵɯ, ɩɪɢ ɤɨɧɬɪɨɥɶɧɨ-ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɢ ɤɪɟɩɟɠɧɵɯ ɪɚɛɨɬɚɯ 

ɜɵɩɨɥɧɹɸɬɫɹ ɪɚɛɨɬɵ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɧɟɞɨɫɬɚɬɤɨɜ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ: 

ɪɭɥɟɜɨɝɨ ɩɪɢɜɨɞɚ, ɪɭɥɟɜɵɯ ɬɹɝ ɧɚ ɲɚɪɨɜɵɯ ɩɚɥɶɰɚɯ ɢ ɲɚɪɨɜɵɯ ɩɚɥɶɰɟɜ ɜ 

ɝɧɟɡɞɚɯ, ɲɚɪɨɜɵɯ ɨɩɨɪ, ɲɤɜɨɪɧɟɣ, ɩɨɜɨɪɨɬɧɨɝɨ ɤɭɥɚɤɚ, ɞɢɫɤɨɜ ɤɨɥɟɫ.  

ȼ ɬɪɟɬɶɢɯ, ɞɢɚɝɧɨɫɬɢɪɭɟɬɫɹ ɢ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɭɫɬɪɚɧɹɸɬɫɹ 

ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɤɚɪɞɚɧɧɨɣ ɩɟɪɟɞɚɱɢ ɢɥɢ ɩɪɢɜɨɞɨɜ, ɪɟɫɫɨɪ ɢ ɩɪɭɠɢɧ, 
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ɚɦɨɪɬɢɡɚɬɨɪɨɜ, ɪɵɱɚɝɨɜ ɩɨɞɜɟɫɤɢ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɲɥɚɧɝɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɬɨɪɦɨɡɧɨɝɨ ɩɪɢɜɨɞɚ, ɝɥɚɜɧɨɝɨ ɬɨɪɦɨɡɧɨɝɨ ɩɪɢɜɨɞɚ, ɡɚɦɤɨɜ ɞɜɟɪɟɣ, ɤɚɩɨɬɚ ɢ 

ɛɚɝɚɠɧɢɤɚ, ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɬɨɪɦɨɡɧɨɝɨ ɩɪɢɜɨɞɚ, ɭɫɬɪɨɣɫɬɜɚ ɨɛɞɭɜɚ ɢ 

ɨɛɨɝɪɟɜɚ ɜɟɬɪɨɜɨɝɨ ɫɬɟɤɥɚ, ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɢ ɨɬɨɩɥɟɧɢɹ; 

ȼ ɱɟɬɜёɪɬɵɯ, ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɫɢɫɬɟɦ ɩɢɬɚɧɢɹ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

ɭɫɬɪɚɧɹɸɬɫɹ ɧɟɞɨɫɬɚɬɤɢ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɢ ɜɵɩɭɫɤɚ ɝɚɡɨɜ, ɚ ɬɚɤɠɟ 

ɪɟɝɭɥɢɪɭɸɬɫɹ ɮɚɪɵ, ɩɟɪɟɞɧɢɟ ɢ ɡɚɞɧɢɟ ɮɨɧɚɪɢ, ɩɟɪɟɤɥɸɱɚɬɟɥɢ ɫɜɟɬɚ, 

ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ, ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ, ɚɜɚɪɢɣɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɢ ɫɢɝɧɚɥ 

ɬɨɪɦɨɠɟɧɢɹ. 

 ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɦɨɧɬɚ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ 

ɹɜɥɹɟɬɫɹ ɌɈ-1, ɤɨɬɨɪɵɟ ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ. ɉɪɢ 

ɷɬɨɦ ɌɈ-1 ɜɵɩɨɥɧɹɟɬɫɹ ɧɟ ɦɟɧɟɟ 2-ɯ ɪɚɡ ɜ ɝɨɞ ɢ ɩɪɨɜɨɞɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɪɚɛɨɬ:  

1. ɉɪɢ ɤɨɧɬɪɨɥɶɧɨ-ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɜɵɩɨɥɧɹɸɬɫɹ ɩɪɨɜɟɪɤɚ ɞɟɣɫɬɜɢɹ 

ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɫɪɚɛɚɬɵɜɚɧɢɟ (ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɨɪɦɨɠɟɧɢɹ), ɞɟɣɫɬɜɢɹ 

ɫɬɨɹɧɨɱɧɨɣ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ, ɬɨɪɦɨɡɧɨɝɨ ɩɪɢɜɨɞɚ, ɩɪɨɜɟɪɤɚ ɫɨɟɞɢɧɟɧɢɣ ɜ 

ɪɭɥɟɜɨɦ ɩɪɢɜɨɞɟ, ɫɨɫɬɨɹɧɢɟ ɲɢɧ, ɩɪɢɛɨɪɨɜ ɨɫɜɟɳɟɧɢɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ; 

2. ȼɨ-ɜɬɨɪɵɯ, ɩɪɨɜɨɞɹɬɫɹ ɨɫɦɨɬɪɨɜɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɬɚɤɢɯ, ɤɚɤ ɨɫɦɨɬɪ ɢ 

ɩɪɨɜɟɪɤɚ ɤɭɡɨɜɚ, ɫɬɟɤɨɥ, ɧɨɦɟɪɧɵɯ ɡɧɚɤɨɜ, ɞɟɣɫɬɜɢɹ ɞɜɟɪɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, 

ɫɬɟɤɥɨɨɱɢɫɬɢɬɟɥɟɣ, ɩɪɨɜɟɪɤɚ ɡɟɪɤɚɥ ɡɚɞɧɟɝɨ ɜɢɞɚ, ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɫɨɟɞɢɧɟɧɢɣ 

ɫɢɫɬɟɦ ɫɦɚɡɵɜɚɧɢɹ. Ɍɚɤɠɟ ɩɪɨɜɨɞɢɬɫɹ ɨɫɦɨɬɪ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɢ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɜɤɥɸɱɟɧɢɹ ɫɰɟɩɥɟɧɢɹ, ɪɟɡɢɧɨɜɵɯ ɡɚɳɢɬɧɵɯ ɱɟɯɥɨɜ 

ɲɚɪɧɢɪɨɜ ɪɭɥɟɜɵɯ ɬɹɝ ɢ ɜ ɩɪɢɜɨɞɚɯ, ɜɟɥɢɱɢɧɵ ɫɜɨɛɨɞɧɨɝɨ ɯɨɞɚ ɩɟɞɚɥɟɣ 

ɫɰɟɩɥɟɧɢɹ ɢ ɬɨɪɦɨɡɚ, ɧɚɬɹɠɟɧɢɟ ɪɟɦɧɹ ɜɟɧɬɢɥɹɬɨɪɚ, ɭɪɨɜɧɹ ɬɨɪɦɨɡɧɨɣ 

ɠɢɞɤɨɫɬɢ, ɩɪɭɠɢɧ ɜ ɩɟɪɟɞɧɟɣ ɩɨɞɜɟɫɤɟ, ɲɬɚɧɝ ɢ ɫɬɨɟɤ ɫɬɚɛɢɥɢɡɚɬɨɪɚ 

ɩɨɩɟɪɟɱɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ; 

3.ȼ ɬɪɟɬɶɢɯ, ɭɫɬɪɚɧɹɸɬɫɹ ɧɟɞɨɫɬɚɬɤɢ ɤɪɟɩɥɟɧɢɣ ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ: 

ɤɪɟɩɥɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɤ ɤɭɡɨɜɭ, ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ, ɤɚɪɬɟɪɚ ɪɭɥɟɜɨɝɨ ɦɟɯɚɧɢɡɦɚ, 

ɪɭɥɟɜɨɝɨ ɤɨɥɟɫɚ ɢ ɪɭɥɟɜɵɯ ɬɹɝ, ɩɨɜɨɪɨɬɧɵɯ ɪɵɱɚɝɨɜ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɮɥɚɧɰɟɜ 

ɤɚɪɞɚɧɧɨɝɨ ɜɚɥɚ, ɞɢɫɤɨɜ ɤɨɥɟɫ, ɩɪɢɛɨɪɨɜ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɲɥɚɧɝɨɜ ɫɦɚɡɨɱɧɨɣ 
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ɫɢɫɬɟɦɵ ɢ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ, ɬɨɪɦɨɡɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɩɪɢɜɨɞɚ ɜɵɤɥɸɱɟɧɢɹ ɫɰɟɩɥɟɧɢɹ, ɩɪɢɟɦɧɨɣ ɬɪɭɛɵ ɝɥɭɲɢɬɟɥɹ; 

4. ȼ ɱɟɬɜёɪɬɵɯ, ɩɪɨɜɨɞɹɬɫɹ ɪɟɝɭɥɢɪɨɜɨɱɧɨ-ɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ ɬɚɤɢɯ, ɤɚɤ 

ɪɟɝɭɥɢɪɨɜɤɚ ɫɜɨɛɨɞɧɨɝɨ ɯɨɞɚ ɪɭɥɟɜɨɝɨ ɤɨɥɟɫɚ, ɡɚɡɨɪɚ ɜ ɫɨɟɞɢɧɟɧɢɹɯ ɪɭɥɟɜɨɝɨ 

ɦɟɯɚɧɢɡɦɚ, ɫɜɨɛɨɞɧɨɝɨ ɯɨɞɚ ɩɟɞɚɥɟɣ ɫɰɟɩɥɟɧɢɹ ɢ ɬɨɪɦɨɡɚ, ɧɚɬɹɠɟɧɢɹ ɪɟɦɧɹ 

ɜɟɧɬɢɥɹɬɨɪɚ ɢ ɝɟɧɟɪɚɬɨɪɚ. Ɍɚɤɠɟ ɩɪɨɜɟɪɹɟɬɫɹ ɞɟɣɫɬɜɢɟ ɪɚɛɨɱɟɣ ɢ ɫɬɨɹɧɨɱɧɨɣ 

ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ, ɞɨɜɨɞɹɬ ɞɨ ɧɨɪɦɵ ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɜ ɲɢɧɚɯ ɢ ɭɪɨɜɟɧɶ 

ɬɨɪɦɨɡɧɨɣ ɠɢɞɤɨɫɬɢ ɜ ɩɢɬɚɬɟɥɶɧɵɯ ɛɚɱɤɚɯ ɝɥɚɜɧɨɝɨ ɬɨɪɦɨɡɧɨɝɨ ɰɢɥɢɧɞɪɚ ɢ 

ɩɪɢɜɨɞɚ ɜɵɤɥɸɱɟɧɢɹ ɫɰɟɩɥɟɧɢɹ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɌɈ-1 ɬɚɤɠɟ ɨɱɢɳɚɸɬ ɨɬ ɝɪɹɡɢ, ɢ ɩɪɨɜɟɪɹɸɬ ɩɪɢɛɨɪɵ 

ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɩɪɨɜɟɪɹɸɬ ɞɟɣɫɬɜɢɹ ɩɪɢɜɨɞɚ, 

ɩɨɥɧɨɬɭ ɡɚɤɪɵɜɚɧɢɹ ɢ ɨɬɤɪɵɜɚɧɢɹ ɞɪɨɫɫɟɥɶɧɨɣ ɢ ɜɨɡɞɭɲɧɨɣ ɡɚɫɥɨɧɨɤ, 

ɪɟɝɭɥɢɪɭɸɬ ɪɚɛɨɬɭ ɤɚɪɛɸɪɚɬɨɪɚ ɧɚ ɪɟɠɢɦɚɯ ɰɟɥɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 

ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ. ȼ ɫɢɫɬɟɦɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɨɱɢɳɚɸɬ ɢ 

ɩɪɨɜɟɪɹɸɬ ɢɡɨɥɹɰɢɸ ȺɄȻ, ɧɚɞɟɠɧɨɫɬɶ ɤɨɧɬɚɤɬɚ ɧɚɤɨɧɟɱɧɢɤɨɜ ɩɪɨɜɨɞɨɜ ɫ 

ɤɥɟɦɦɚɦɢ ɢ ɭɪɨɜɟɧɶ ɷɥɟɤɬɪɨɥɢɬɚ ɜ ɤɚɠɞɨɣ ɢɡ ɛɨɱɟɤ ɚɤɤɭɦɭɥɹɬɨɪɚ, ɤɪɟɩɥɟɧɢɟ 

ɝɟɧɟɪɚɬɨɪɚ, ɫɬɚɪɬɟɪɚ, ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ, ɤɚɬɭɲɤɢ ɡɚɠɢɝɚɧɢɹ ɢ ɨɱɢɳɚɸɬ 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɨɬ ɝɪɹɡɢ. 

Ɍɪɟɬɶɢɦ ɷɬɚɩɨɦ ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɦɨɧɬɚ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɹɜɥɹɟɬɫɹ ɌɈ-2, ɤɨɬɨɪɨɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ, ɭɤɚɡɚɧɧɨɣ 

ɜɵɲɟ. Ⱦɥɹ ɟɝɨ ɜɵɩɨɥɧɟɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɨɞɢɬɶ ɭɝɥɭɛɥɟɧɧɨɟ 

ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɜɫɟɯ ɨɫɧɨɜɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɭɡɥɨɜ ɢ ɫɢɫɬɟɦ ɚɜɬɨɦɨɛɢɥɹ, ɬ.ɟ. 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢɯ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ 

ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɢɯ ɩɪɢɱɢɧ, ɚ ɬɚɤ ɠɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɞɚɧɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

ɉɪɢ ɷɬɨɦ ɨɛɧɚɪɭɠɢɜɚɸɬ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɪɚɧɹɸɬ ɫɥɟɞɭɸɳɢɟ 

ɧɟɢɫɩɪɚɜɧɨɫɬɢ: 

ȼɨ-ɩɟɪɜɵɯ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɞɜɢɝɚɬɟɥɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢ ɭɫɬɪɚɧɹɸɬ 

ɧɚɥɢɱɢɟ ɫɬɭɤɨɜ ɜ ɲɚɬɭɧɧɵɯ ɩɨɞɲɢɩɧɢɤɚɯ ɢ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɦɟɯɚɧɢɡɦɟ, 
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ɡɭɛɱɚɬɵɯ ɤɨɥɟɫɚɯ, ɪɚɡɜɢɜɚɟɦɭɸ ɦɨɳɧɨɫɬɶ, ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɫɢɫɬɟɦɵ ɡɚɠɢɝɚɧɢɹ ɜ 

ɰɟɥɨɦ ɢ ɨɬɞɟɥɶɧɵɯ ɟё ɷɥɟɦɟɧɬɨɜ; 

ȼɨ-ɜɬɨɪɵɯ, ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ ɢ ɭɫɬɪɚɧɹɸɬɫɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜ ɫɢɫɬɟɦɚɯ 

ɩɢɬɚɧɢɹ, ɫɦɚɡɤɢ ɢ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ. 

ȼ ɬɪɟɬɶɢɯ, ɞɢɚɝɧɨɫɬɢɪɭɟɬɫɹ, ɢ ɭɫɬɪɚɧɹɸɬɫɹ ɧɟɞɨɫɬɚɬɤɢ ɦɭɮɬ ɫɰɟɩɥɟɧɢɹ, 

ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ, ɡɚɞɧɟɝɨ ɦɨɫɬɚ. 

ȼ ɱɟɬɜёɪɬɵɯ, ɩɪɨɜɨɞɢɬɫɹ ɨɫɦɨɬɪ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɪɚɧɹɸɬɫɹ 

ɞɟɮɟɤɬɵ ɤɚɪɞɚɧɧɨɝɨ ɜɚɥɚ ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɩɨɪɵ, ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɚ 

ɬɚɤɠɟ ɪɟɫɫɨɪ ɢ ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɟɫɤɢ ɢ ɤɭɡɨɜɚ. 

ɉɨɦɢɦɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɢ ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ:  

ɚ) ɭɝɥɵ ɭɫɬɚɧɨɜɤɢ ɭɩɪɚɜɥɹɟɦɵɯ ɤɨɥɟɫ, ɛɚɥɚɧɫɢɪɨɜɤɭ ɤɨɥɟɫ. 

ɛ) ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɶ ɫɪɚɛɚɬɵɜɚɧɢɹ ɬɨɪɦɨɡɧɵɯ 

ɦɟɯɚɧɢɡɦɨɜ, ɫɨɫɬɨɹɧɢɟ ɜɫɟɝɨ ɬɨɪɦɨɡɧɨɝɨ ɩɪɢɜɨɞɚ. 

ɜ) ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɡɚɠɢɝɚɧɢɹ ɬɟɯɧɢɤɢ, ɡɚɡɨɪ ɦɟɠɞɭ ɤɨɧɬɚɤɬɚɦɢ 

ɩɪɟɪɵɜɚɬɟɥɹ, ɭɫɬɚɧɨɜɤɭ ɢ ɞɟɣɫɬɜɢɟ ɮɚɪ, ɧɚɩɪɚɜɥɟɧɢɟ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ, 

ɫɨɫɬɨɹɧɢɟ ɪɚɞɢɚɬɨɪɚ, ɪɟɡɢɧɨɜɵɯ ɩɨɞɭɲɟɤ ɩɨɞɜɟɫɤɢ ɞɜɢɝɚɬɟɥɹ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɦɢɦɨ ɜɵɩɨɥɧɟɧɢɹ ɨɛɴɟɦɚ ɪɚɛɨɬ ɩɨ ɌɈ-1 ɜɵɩɨɥɧɹɸɬ ɪɹɞ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ, ɜɯɨɞɹɳɢɯ ɜ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ №2: 

ɚ) ɡɚɤɪɟɩɥɟɧɢɟ ɪɚɞɢɚɬɨɪɚ, ɝɨɥɨɜɤɢ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ, ɤɪɵɲɟɤ ɤɨɠɭɯɚ 

ɝɨɥɨɜɤɢ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ, ɜɩɭɫɤɧɨɝɨ ɢ ɜɵɩɭɫɤɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɫɬɨɟɤ 

ɤɨɪɨɦɵɫɟɥ, ɤɪɵɲɤɢ ɛɥɨɤɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ; 

ɛ) ɤɨɪɩɭɫɨɜ ɮɢɥɶɬɪɨɜ ɨɱɢɫɬɤɢ ɦɚɫɥɚ, ɩɨɞɞɨɧɚ ɦɚɫɥɹɧɨɝɨ ɤɚɪɬɟɪɚ, ɤɚɪɬɟɪɚ 

ɫɰɟɩɥɟɧɢɹ, ɚɦɨɪɬɢɡɚɬɨɪɨɜ, ɬɨɩɥɢɜɧɨɝɨ ɛɚɤɚ, ɝɥɭɲɢɬɟɥɹ, ɤɪɵɲɤɢ ɪɟɞɭɤɬɨɪɚ 

ɡɚɞɧɟɝɨ ɦɨɫɬɚ, ɫɬɪɟɦɹɧɤɢ, ɩɚɥɶɰɟɜ ɪɟɫɫɨɪ; 

ɜ) ɩɨɞɬɹɠɤɭ ɝɚɟɤ ɤɪɟɩɥɟɧɢɹ ɮɥɚɧɰɚ ɤ ɜɟɞɭɳɟɣ ɲɟɫɬɟɪɧɟ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ 

ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɢ ɲɚɪɧɢɪɧɵɯ ɩɚɥɶɰɟɜ ɤɪɟɩɥɟɧɢɹ ɩɪɨɭɲɢɧ ɚɦɨɪɬɢɡɚɬɨɪɚ; 

ɝ) ɪɟɝɭɥɢɪɨɜɤɭ ɭɫɢɥɢɹ ɩɨɜɨɪɨɬɚ ɪɭɥɟɜɨɝɨ ɤɨɥɟɫɚ, ɬɟɩɥɨɜɵɯ ɡɚɡɨɪɨɜ 

ɤɥɚɩɚɧɨɜ, ɩɨɥɨɠɟɧɢɹ ɰɟɩɢ ɩɪɢɜɨɞɚ ɦɟɯɚɧɢɡɦɚ ɝɚɡɨɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɜɢɝɚɬɟɥɹ, 

ɡɚɡɨɪɚ ɦɟɠɞɭ ɬɨɪɦɨɡɧɵɦɢ ɤɨɥɨɞɤɚɦɢ ɢ ɞɢɫɤɚɦɢ ɤɨɥɟɫ, ɡɚɡɨɪɚ ɜ ɩɨɞɲɢɩɧɢɤɚɯ 

ɫɬɭɩɢɰ ɩɟɪɟɞɧɢɯ ɤɨɥɟɫ; 



13 

 

ɞ) ɩɪɨɜɟɪɹɸɬ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɬɨɩɥɢɜɧɨɝɨ ɛɚɤɚ ɢ ɫɨɟɞɢɧɟɧɢɣ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɤɪɟɩɥɟɧɢɟ ɤɚɪɛɸɪɚɬɨɪɚ ɢ ɭɫɬɪɚɧɹɸɬ ɜɵɹɜɥɟɧɧɵɟ 

ɧɟɢɫɩɪɚɜɧɨɫɬɢ. ɉɪɢ ɷɬɨɦ ɤɚɪɛɸɪɚɬɨɪ ɢ ɬɨɩɥɢɜɧɵɣ ɧɚɫɨɫ ɪɚɡɛɢɪɚɸɬ, ɨɱɢɳɚɸɬ 

ɢ ɩɪɨɜɟɪɹɸɬ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɩɪɢɛɨɪɟ. 

ɟ) ɩɪɨɜɟɪɹɸɬ ɤɚɱɟɫɬɜɨ ɨɤɪɚɫɤɢ ɚɜɬɨɦɨɛɢɥɹ, ɩɪɚɜɢɥɶɧɨɫɬɶ ɪɚɛɨɬɵ 

ɨɦɵɜɚɬɟɥɹ ɜɟɬɪɨɜɨɝɨ ɫɬɟɤɥɚ, ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɤɭɡɨɜɚ ɢ ɜɟɧɬɢɥɹɬɨɪɚ ɨɛɞɭɜɚ 

ɜɟɬɪɨɜɨɝɨ ɫɬɟɤɥɚ, ɫɨɫɬɨɹɧɢɟ ɡɚɦɤɨɜ ɢ ɩɟɬɟɥɶ ɤɚɩɨɬɚ, ɤɪɵɲɤɢ ɛɚɝɚɠɧɢɤɚ ɢ 

ɞɜɟɪɟɣ. ɉɪɨɜɟɪɹɸɬ ɬɚɤɠɟ ɥɟɝɤɨɫɬɶ ɩɭɫɤɚ ɢ ɪɚɛɨɬɭ ɞɜɢɝɚɬɟɥɹ. 

ɉɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ №2 ɩɨ ɫɢɫɬɟɦɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

ɬɚɤɠɟ ɩɪɨɜɨɞɹɬ ɪɹɞ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ: 

1) ɫɴёɦ ȺɄȻ ɢ ɩɪɨɜɟɪɤɚ ɢɯ ɫɬɟɩɟɧɢ ɡɚɪɹɞɤɢ; 

2) ɩɪɨɜɟɪɤɚ ɫɨɫɬɨɹɧɢɹ ɳɟɬɨɤ, ɤɨɥɥɟɤɬɨɪɨɜ ɝɟɧɟɪɚɬɨɪɚ ɢ ɫɬɚɪɬɟɪɚ, ɪɚɛɨɬɵ 

ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ; 

3) ɪɟɝɭɥɢɪɨɜɤɚ ɧɚɬɹɠɟɧɢɹ ɩɪɭɠɢɧ ɹɤɨɪɟɣ; 

4) ɫɴёɦ ɫɜɟɱ ɡɚɠɢɝɚɧɢɹ ɢ ɩɪɨɜɟɪɤɚ ɢɯ ɫɨɫɬɨɹɧɢɹ, ɨɱɢɫɬɤɚ ɨɬ ɧɚɝɚɪɚ ɢ 

ɪɟɝɭɥɢɪɨɜɤɚ ɡɚɡɨɪ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɚɦɢ; 

5) ɫɴёɦ ɩɪɟɪɵɜɚɬɟɥɹ-ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɡɚɠɢɝɚɧɢɹ ɢ ɨɱɢɫɬɤɚ ɟɝɨ ɧɚɪɭɠɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɝɪɹɡɢ ɢ ɦɚɫɥɚ, ɩɪɨɜɟɪɤɚ ɫɨɫɬɨɹɧɢɹ ɤɨɧɬɚɤɬɨɜ ɢ ɪɟɝɭɥɢɪɨɜɤɚ 

ɡɚɡɨɪɨɜ ɦɟɠɞɭ ɧɢɦɢ, ɫɦɚɡɤɚ ɜɚɥɚ ɩɪɟɪɵɜɚɬɟɥɹ-ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ; 

6) ɩɪɨɜɟɪɤɚ ɫɨɫɬɨɹɧɢɹ ɩɪɨɜɨɞɨɜ ɧɢɡɤɨɝɨ ɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ 

ɪɟɝɭɥɢɪɨɜɤɚ ɞɟɣɫɬɜɢɹ ɩɪɢɛɨɪɨɜ ɨɫɜɟɳɟɧɢɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬ ɩɪɢ ɌɊ ɜ ɨɫɧɨɜɧɨɦ ɜɤɥɸɱɚɟɬ ɪɹɞ ɫɥɟɞɭɸɳɢɯ ɨɩɟɪɚɰɢɣ: 

1.ɋɧɚɱɚɥɚ ɜɵɩɨɥɧɹɸɬ ɪɚɡɛɨɪɨɱɧɨ-ɫɛɨɪɨɱɧɵɟ ɪɚɛɨɬɵ ɬɚɤɢɟ, ɤɚɤ ɫɧɹɬɢɟ ɢ 

ɭɫɬɚɧɨɜɤɚ ɞɜɟɪɟɣ, ɨɬɞɟɥɶɧɵɯ ɩɚɧɟɥɟɣ ɢɥɢ ɱɚɫɬɟɣ ɤɭɡɨɜɚ, ɦɟɯɚɧɢɡɦɨɜ, ɫɬɟɤɨɥ ɢ 

ɞɪɭɝɢɯ ɫɴɟɦɧɵɯ ɞɟɬɚɥɟɣ. ɉɪɢ ɷɬɨɦ ɱɚɫɬɢɱɧɭɸ ɪɚɡɛɨɪɤɭ ɤɭɡɨɜɚ ɞɥɹ ɪɟɦɨɧɬɚ ɟɝɨ 

ɞɟɬɚɥɟɣ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜ ɨɛɴɟɦɟ, ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ 

ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɪɟɦɨɧɬɧɵɯ ɨɩɟɪɚɰɢɣ.  

2. Ɍɚɤ ɤɚɤ ɪɟɦɨɧɬɧɵɟ ɨɩɟɪɚɰɢɢ ɬɪɟɛɭɸɬ ɩɪɢɦɟɧɟɧɢɹ ɫɜɚɪɤɢ ɜ ɬɨɦ ɢɥɢ 

ɢɧɨɦ ɨɛɴɟɦɟ, ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɹɜɥɹɸɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɫɥɟɫɚɪɧɵɯ 

ɪɚɛɨɬ. ɉɨɷɬɨɦɭ ɫɜɚɪɤɭ ɩɪɢ ɪɟɦɨɧɬɟ ɩɪɢɦɟɧɹɸɬ ɩɪɢ ɭɞɚɥɟɧɢɢ ɩɨɜɪɟɠɞɟɧɧɨɝɨ 
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ɭɱɚɫɬɤɚ, ɭɫɬɚɧɨɜɤɟ ɱɚɫɬɟɣ ɢɥɢ ɧɨɜɵɯ ɷɥɟɦɟɧɬɨɜ ɤɭɡɨɜɚ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 

ɞɟɬɚɥɟɣ, ɚ ɬɚɤɠɟ ɡɚɜɚɪɤɟ ɬɪɟɳɢɧ, ɪɚɡɪɵɜɨɜ ɢ ɩɪɨɛɨɢɧ ɫ ɧɚɥɨɠɟɧɢɟɦ ɢɥɢ ɛɟɡ 

ɧɚɥɨɠɟɧɢɹ ɡɚɩɥɚɬ ɢ ɞɪ. 

3.Ɍɚɤɠɟ ɩɪɢ ɬɟɤɭɳɟɦ ɪɟɦɨɧɬɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜɵɩɨɥɧɹɸɬ ɪɹɞ 

ɧɭɠɧɵɯ ɨɩɟɪɚɰɢɣ ɬɚɤɢɯ, ɤɚɤ ɪɚɡɛɨɪɤɚ ɩɪɢɛɨɪɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɧɚ ɨɬɞɟɥɶɧɵɟ ɭɡɥɵ 

ɢ ɞɟɬɚɥɢ, ɤɨɧɬɪɨɥɶ ɢ ɜɵɹɜɥɟɧɢɟ ɢɯ ɞɟɮɟɤɬɨɜ. ɉɪɢ ɷɬɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɦɟɧɚ 

ɦɟɥɤɢɯ ɧɟɝɨɞɧɵɯ ɞɟɬɚɥɟɣ, ɡɚɱɢɫɬɤɚ ɢ ɩɪɨɬɨɱɤɚ ɤɨɥɥɟɤɬɨɪɚ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 

ɩɨɜɪɟɠɞɟɧɢɣ ɢɡɨɥɹɰɢɣ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɪɨɜɨɞɨɜ ɢ ɜɵɜɨɞɨɜ ɤɚɬɭɲɟɤ, ɧɚɩɚɣɤɚ 

ɧɚɤɨɧɟɱɧɢɤɨɜ ɩɪɨɜɨɞɨɜ, ɫɛɨɪɤɚ ɩɪɢɛɨɪɚ ɢ ɚɝɪɟɝɚɬɚ. ɉɨɫɥɟ ɱɟɝɨ ɨɧɢ ɩɪɨɯɨɞɹɬ 

ɢɫɩɵɬɚɧɢɟ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɫɬɟɧɞɟ. 

 

1.3 Ɉɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 
ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɫ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɨɱɧɨɫɬɶɸ ɢ ɛɟɡ ɟɝɨ ɪɚɡɛɨɪɤɢ ɢ ɞɟɦɨɧɬɚɠɚ ɜ ɨɫɧɨɜɧɨɦ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɰɟɫɫ ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɪɨɰɟɫɫɵ 

ɩɪɢɟɦɚ, ɌɈ ɢ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɫɬɚɧɰɢɹɯ ɌɈ. 

ɉɪɢ ɷɬɨɦ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɨɩɟɪɚɰɢɣ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɧɚ ɋɌɈ ɜɵɩɨɥɧɹɸɬ 

ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ ɩɨ: 

ɚ) ɨɰɟɧɤɟ ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɢ ɟɝɨ ɨɬɞɟɥɶɧɵɯ ɫɢɫɬɟɦ, 

ɚɝɪɟɝɚɬɨɜ ɢ ɭɡɥɨɜ; ɨɩɪɟɞɟɥɟɧɢɸ ɦɟɫɬɚ, ɯɚɪɚɤɬɟɪɚ ɢ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɞɟɮɟɤɬɚ; 

ɛ) ɩɪɨɜɟɪɤɟ ɢ ɭɬɨɱɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɢ ɨɬɤɚɡɨɜ ɜ ɪɚɛɨɬɟ ɫɢɫɬɟɦ ɢ 

ɚɝɪɟɝɚɬɨɜ ɚɜɬɨɦɨɛɢɥɹ ɜ ɩɪɨɰɟɫɫɟ ɩɪɢɟɦɚ ɬɟɯɧɢɤɢ ɧɚ ɋɌɈ, ɌɈ ɢ ɪɟɦɨɧɬɚ; 

ɜɵɞɚɱɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɟɯɧɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ ɬɟɯɧɢɤɢ, ɟɝɨ ɫɢɫɬɟɦ ɢ ɚɝɪɟɝɚɬɨɜ 

ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɌɈ ɢ ɪɟɦɨɧɬɚ, ɬɨ ɟɫɬɶ ɞɥɹ ɜɵɛɨɪɚ ɦɚɪɲɪɭɬɚ 

ɞɜɢɠɟɧɢɹ ɬɟɯɧɢɤɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɭɱɚɫɬɤɚɦ; 

ɜ) ɨɩɪɟɞɟɥɟɧɢɸ ɝɨɬɨɜɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɤ ɩɟɪɢɨɞɢɱɟɫɤɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ 

ɨɫɦɨɬɪɭ ɜ ɩɭɧɤɬɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɦɨɬɪɚ; ɤɨɧɬɪɨɥɸ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 

ɩɨ ɌɈ ɢ ɪɟɦɨɧɬɭ ɬɟɯɧɢɤɢ, ɟɝɨ ɫɢɫɬɟɦ, ɦɟɯɚɧɢɡɦɨɜ ɢ ɚɝɪɟɝɚɬɨɜ; 
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ɝ) ɫɨɡɞɚɧɢɸ ɩɪɟɞɩɨɫɵɥɨɤ ɞɥɹ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɭɞɨɜɵɯ ɢ 

ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɬɟɯ ɢɥɢ ɢɧɵɯ ɜɢɞɚɯ ɪɚɛɨɬ ɧɚ ɫɬɚɧɰɢɢ ɌɈ 

ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɸɬ ɧɚ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɬɟɯɧɢɤɚ ɢɦɟɧɧɨ ɜ ɧɚɫɬɨɹɳɢɣ 

ɦɨɦɟɧɬ, ɬɚɤɠɟ ɤɚɤɢɟ ɚɝɪɟɝɚɬɵ ɢ ɭɡɥɵ ɧɚɯɨɞɹɬɫɹ ɧɚ ɫɬɚɞɢɢ ɨɬɤɚɡɚ ɢ ɤɚɤɨɜ ɢɯ 

ɨɫɬɚɬɨɱɧɵɣ ɪɟɫɭɪɫ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɜɫɟɦ ɫɨɩɭɬɫɬɜɭɸɳɢɦ ɧɟɢɫɩɪɚɜɧɨɫɬɹɦ ɢ 

ɨɬɤɚɡɚɦ, ɜɨɡɧɢɤɚɸɳɢɦ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɢɤɢ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɦ 

ɲɭɦɨɦ, ɜɢɛɪɚɰɢɹɦɢ, ɫɬɭɤɚɦɢ, ɩɭɥɶɫɚɰɢɹɦɢ ɞɚɜɥɟɧɢɹ, ɢɡɦɟɧɟɧɢɟɦ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, 

ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɢɥɢ ɬɟɯɧɢɤɢ ɜ ɰɟɥɨɦ. 

ɉɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɧɚ ɫɬɚɧɰɢɹɯ ɌɈ, ɜɚɠɧɨɟ ɦɟɫɬɨ ɡɚɧɢɦɚɟɬ ɝɢɛɤɨɫɬɶ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɡɨɧɚɯ ɌɈ ɢ ɪɟɦɨɧɬɚ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɥɢɱɧɵɯ 

ɫɨɱɟɬɚɧɢɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɩɟɪɚɰɢɣ, ɝɞɟ ɫɜɹɡɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ ɭɩɪɚɜɥɟɧɢɹ 

ɹɜɥɹɟɬɫɹ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ. 

ȼ ɩɪɚɤɬɢɤɟ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɟɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ: 

ɡɚɹɜɨɱɧɨɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ; ɬɟɯɧɢɱɟɫɤɨɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɩɪɢ ɌɈ ɢ ɪɟɦɨɧɬɟ 

ɬɟɯɧɢɤɢ, ɫɜɹɡɚɧɧɨɟ ɫ ɪɟɝɭɥɢɪɨɜɤɚɦɢ; ɤɨɧɬɪɨɥɶɧɨɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ. 

1.Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɨɞɪɨɛɧɨɣ ɢ ɨɛɴɟɤɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɫɨɫɬɨɹɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɪɟɞɫɬɜɚ, ɡɚɹɜɨɱɧɨɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɩɨ 

ɡɚɹɜɤɟ ɜɥɚɞɟɥɶɰɚ ɬɟɯɧɢɤɢ ɜ ɟɝɨ ɩɪɢɫɭɬɫɬɜɢɢ. Ɉɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɨɫɬɭ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɨɩɟɪɚɬɨɪɨɦ-ɞɢɚɝɧɨɫɬɨɦ.  

2.Ɍɟɯɧɢɱɟɫɤɨɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɪɢ ɌɈ ɢ ɪɟɦɨɧɬɟ 

ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɬɪɨɥɶɧɨ-ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɪɚɛɨɬ, 

ɭɬɨɱɧɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɩɨ ɌɈ ɢ ɪɟɦɨɧɬɭ ɬɟɯɧɢɤɢ, 

ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɦɚɪɲɪɭɬɚ ɩɟɪɟɦɟɳɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɤ ɪɚɛɨɱɢɦ ɩɨɫɬɚɦ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɋɌɈ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɩɪɢ ɌɈ ɢ ɪɟɦɨɧɬɟ ɬɟɯɧɢɤɢ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ 

ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɫɷɤɨɧɨɦɢɬɶ ɜɪɟɦɹ ɡɚ ɫɱɟɬ ɫɨɤɪɚɳɟɧɢɹ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ. 
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3. Ⱦɥɹ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɧɵɯ ɧɚ ɫɬɚɧɰɢɹɯ ɌɈ ɪɚɛɨɬ ɩɨ ɌɈ ɢ 

ɪɟɦɨɧɬɭ ɬɟɯɧɢɤɢ, ɟɝɨ ɫɢɫɬɟɦ ɢ ɚɝɪɟɝɚɬɨɜ ɩɪɨɜɨɞɢɬɫɹ ɤɨɧɬɪɨɥɶɧɨɟ 

ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ, ɝɞɟ ɤɚɱɟɫɬɜɨ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɪɟɧɨ ɧɚ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɨɫɬɚ ɞɢɚɝɧɨɫɬɢɤɢ. ɉɪɢ ɷɬɨɦ ɜ ɩɨɪɹɞɤɟ 

ɢɫɤɥɸɱɟɧɢɹ ɞɨɩɭɫɤɚɟɬɫɹ ɭɫɬɪɚɧɟɧɢɟ ɦɟɥɤɢɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɜɤɥɸɱɚɹ ɡɚɦɟɧɭ 

ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɚ ɜ ɫɥɭɱɚɟ ɜɵɹɜɥɟɧɢɹ ɫɟɪɶёɡɧɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, 

ɚɜɬɨɦɨɛɢɥɶ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɭɱɚɫɬɨɤ ɢɥɢ ɡɨɧɭ ɞɥɹ 

ɭɫɬɪɚɧɟɧɢɹ ɞɟɮɟɤɬɚ, ɚ ɡɚɬɟɦ ɜɨɡɜɪɚɳɚɟɬɫɹ ɞɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ 

ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ. Ɍɚɤɠɟ ɧɚ ɩɨɫɬɭ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ 

ɧɟɤɨɬɨɪɵɯ ɪɚɛɨɬ ɌɈ ɢ ɌɊ, ɟɫɥɢ ɢɯ ɜɵɩɨɥɧɟɧɢɟ ɧɟ ɡɚɬɪɭɞɧɹɟɬ ɩɪɨɰɟɫɫɭ 

ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ ɫɬɚɧɰɢɹɯ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ 

ɭɪɨɜɧɟɦ ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɩɥɟɤɫɧɨɟ, ɦɧɨɝɨɰɟɥɟɜɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɪɨɫɬɨɹ ɪɚɛɨɱɢɯ 

ɩɨɫɬɨɜ, ɝɞɟ ɩɪɨɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɜɫɟɯ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɢɤɢ ɜ ɩɪɟɞɟɥɚɯ 

ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

 ɂɫɯɨɞɹ, ɢɡ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɨɫɬɨɜɟɪɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɟɯɧɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ ɚɜɬɨɦɨɛɢɥɹ ɪɚɰɢɨɧɚɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɬɶ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɌɈ ɢ ɪɟɦɨɧɬɚ, ɩɪɚɜɢɥɶɧɨ ɪɚɫɩɪɟɞɟɥɹɬɶ ɦɚɬɟɪɢɚɥɶɧɵɟ 

ɢ ɬɪɭɞɨɜɵɟ ɪɟɫɭɪɫɵ ɢ ɩɨɥɭɱɚɬɶ ɡɧɚɱɢɬɟɥɶɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɚ ɬɚɤɠɟ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɦɟɧɶɲɟɧɢɟ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ, ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɢ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ. 

 

1.4 Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ ɲɢɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɧɚɥɨɠɟɧɢɹ ɦɢɧɢɛɨɤɨɜɢɧ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ 

ɛɪɟɤɟɪɧɨ-ɩɪɨɬɟɤɬɨɪɧɨɝɨ ɛɪɚɫɥɟɬɚ ɢɥɢ ɫɛɨɪɤɟ ɩɨɤɪɵɲɟɤ (ɪɢɫɭɧɨɤ 1.1), 

Ⱥɜɬɨɪɫɤɨɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ №1098827, ȼ. ɂ. Ʌɚɩɢɧ ɢ Ⱥ. Ɇ. Ɋɟɲɟɬɹɧ. 
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1 - ɛɚɪɚɛɚɧ; 2 - ɩɪɢɜɨɞɧɨɣ ɦɟɯɚɧɢɡɦ ɧɨɠɚ; 3 - ɩɪɢɤɚɬɨɱɧɵɣ ɪɨɥɢɤ; 
4 - ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ ɪɨɥɢɤ; 5 - ɲɩɪɢɰ-ɦɚɲɢɧɚ; 6 - ɩɧɟɜɦɨɰɢɥɢɧɞɪ. 

Ɋɢɫɭɧɨɤ 1.1 – ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɧɚɥɨɠɟɧɢɹ ɦɢɧɢɛɨɤɨɜɢɧ 

 

ɍɫɬɪɨɣɫɬɜɨ ɫɨɞɟɪɠɢɬ ɦɟɯɚɧɢɡɦ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɢɧɢɛɨɤɨɜɢɧ ɢɡ 

ɪɟɡɢɧɨɜɨɣ ɫɦɟɫɢ, ɫɛɨɪɨɱɧɵɣ ɛɚɪɚɛɚɧ ɫ ɩɪɢɜɨɞɨɦ ɟɝɨ ɜɪɚɳɟɧɢɹ, ɦɟɯɚɧɢɡɦ ɞɥɹ 

ɩɨɞɚɱɢ ɡɚɝɨɬɨɜɨɤ ɤ ɫɛɨɪɨɱɧɨɦɭ ɛɚɪɚɛɚɧɭ ɜ ɜɢɞɟ ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ 

ɪɨɥɢɤɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɨɫɹɯ ɧɚ ɩɨɜɨɪɨɬɧɨɦ ɪɵɱɚɝɟ ɨɞɢɧ ɧɚɞ ɞɪɭɝɢɦ ɢ 

ɤɢɧɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨɫɪɟɞɫɬɜɨɦ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ ɩɨɞɚɸɳɢɯ 

ɪɨɥɢɤɨɜ ɫ ɨɛɟɱɚɣɤɚɦɢ ɢ ɪɟɛɨɪɞɚɦɢ ɧɚ ɢɯ ɬɨɪɰɚɯ, ɢ ɧɨɠ ɞɥɹ ɩɨɩɟɪɟɱɧɨɣ ɪɟɡɤɢ 

ɡɚɝɨɬɨɜɨɤ ɫ ɩɪɢɜɨɞɨɦ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɹ. ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ 

ɧɚɥɨɠɟɧɢɹ ɡɚɝɨɬɨɜɨɤ, ɨɧɨ ɫɧɚɛɠɟɧɨ ɤɪɨɧɲɬɟɣɧɨɦ ɫɨ ɫɦɨɧɬɢɪɨɜɚɧɧɵɦ ɧɚ ɧɟɦ 

ɩɨɜɨɪɨɬɧɵɦ ɞɜɭɩɥɟɱɢɦ ɪɵɱɚɝɨɦ, ɩɪɢɜɨɞɨɦ ɞɥɹ ɟɝɨ ɩɨɜɨɪɨɬɚ, ɫɜɹɡɚɧɧɵɦ ɫ 

ɨɞɧɢɦ ɟɝɨ ɩɥɟɱɨɦ ɢ ɩɪɢɤɚɬɨɱɧɵɦɢ ɪɨɥɢɤɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɩɨɫɪɟɞɫɬɜɨɦ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɫɟɜɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɧɚ ɜɬɨɪɨɦ ɩɥɟɱɟ 

ɪɵɱɚɝɚ, ɩɪɢɱɟɦ ɤɚɠɞɵɣ ɢɡ ɪɨɥɢɤɨɜ ɨɛɪɚɡɨɜɚɧ ɫɬɭɩɟɧɱɚɬɨɣ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɢ 

ɤɨɧɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɹɦɢ, ɚ ɧɚ ɤɪɨɧɲɬɟɣɧɟ ɡɚɤɪɟɩɥɟɧ ɨɝɪɚɧɢɱɢɬɟɥɶ ɩɨɜɨɪɨɬɚ 

ɪɵɱɚɝɚ. 
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ɂɡɜɟɫɬɧɨ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɧɚɜɢɜɤɢ ɩɪɨɬɟɤɬɨɪɚ ɥɟɧɬɨɱɤɨɣ (ɪɢɫɭɧɨɤ 1.2), 

(Ⱥɜɬɨɪɫɤɨɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ №827312, Ɇ. ɂ. Ʉɚɥɢɧɢɧ, Ɇ. ɂ. ɍɲɟɧɢɧ). 

 

1 - ɲɩɪɢɰ-ɦɚɲɢɧɚ; 2 - ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ ɪɨɥɢɤ; 3 - ɫɢɥɨɜɨɣ ɩɪɢɜɨɞ ɩɪɢɠɢɦɧɨɝɨ 
ɪɨɥɢɤɚ; 4 - ɩɪɢɠɢɦɧɨɣ ɪɨɥɢɤ; 5 - ɛɚɪɚɛɚɧ; 6 - ɫɢɥɨɜɨɣ ɩɪɢɜɨɞɦɟɯɚɧɢɡɦɚ ɫɦɟɧɵ ɛɚɪɚɛɚɧɚ;  

7 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 

Ɋɢɫɭɧɨɤ 1.2 – ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɧɚɜɢɜɤɢ ɩɪɨɬɟɤɬɨɪɚ ɥɟɧɬɨɱɤɨɣ 

 

Ʉɨɬɨɪɨɟ ɫɨɞɟɪɠɢɬ ɦɟɯɚɧɢɡɦ ɞɥɹ ɮɨɪɦɨɜɚɧɢɹ ɪɟɡɢɧɨɜɨɣ ɫɦɟɫɢ, ɫɛɨɪɨɱɧɵɣ 

ɛɚɪɚɛɚɧ ɫ ɩɪɢɜɨɞɨɦ ɟɝɨ ɜɪɚɳɟɧɢɹ, ɦɟɯɚɧɢɡɦ ɩɨɞɚɱɢ ɲɩɪɢɰɨɜɚɧɧɨɣ ɥɟɧɬɵ ɤ 

ɫɛɨɪɨɱɧɨɦɭ ɛɚɪɚɛɚɧɭ, ɫɪɟɞɫɬɜɨ ɤɨɧɬɪɨɥɹ ɬɨɥɳɢɧɵ ɢ ɲɢɪɢɧɵ ɥɟɧɬɵ ɫ 

ɞɚɬɱɢɤɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɦɟɠɞɭ ɦɟɯɚɧɢɡɦɚɦɢ ɮɨɪɦɨɜɚɧɢɹ ɪɟɡɢɧɨɜɨɣ ɫɦɟɫɢ ɢ 

ɫɛɨɪɨɱɧɵɦ ɛɚɪɚɛɚɧɨɦ, ɢ ɫɢɫɬɟɦɭ ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɨɣ 

ɭɫɬɪɨɣɫɬɜɚ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɚ ɡɚ ɫɱɟɬ ɬɨɱɧɨɫɬɢ 

ɤɨɧɬɪɨɥɹ ɞɢɫɛɚɥɚɧɫɚ ɩɪɢ ɧɚɜɢɜɤɟ ɲɢɪɨɤɨɣ ɥɟɧɬɵ, ɫɪɟɞɫɬɜɨ ɞɥɹ ɤɨɧɬɪɨɥɹ 

ɬɨɥɳɢɧɵ ɢ ɲɢɪɢɧɵ ɥɟɧɬɨɱɤɢ ɫɧɚɛɠɟɧɨ ɫɭɦɦɢɪɭɸɳɢɦ ɛɥɨɤɨɦ, ɛɥɨɤɨɦ 

ɫɨɩɪɹɠɟɧɢɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɞɚɬɱɢɤɨɦ ɲɢɪɢɧɵ ɥɟɧɬɨɱɤɢ, ɚ ɨɫɧɨɜɧɨɣ ɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɞɚɬɱɢɤɢ ɲɢɪɢɧɵ ɥɟɧɬɨɱɤɢ ɧɚɫɬɪɨɟɧɵ ɩɨ ɛɨɤɨɜɵɦ ɟɟ ɤɪɨɦɤɚɦ 

ɜ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫ ɞɚɬɱɢɤɨɦ ɬɨɥɳɢɧɵ ɥɟɧɬɨɱɤɢ, ɩɪɢɱɟɦ ɞɚɬɱɢɤɢ ɲɢɪɢɧɵ ɢ 

ɬɨɥɳɢɧɵ ɥɟɧɬɨɱɤɢ ɫɜɹɡɚɧɵ ɱɟɪɟɡ ɛɥɨɤ ɫɨɩɪɹɠɟɧɢɹ ɢ ɫɭɦɦɢɪɭɸɳɢɣ ɛɥɨɤ ɫ 

ɫɢɫɬɟɦɨɣ ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɨɣ ɭɫɬɪɨɣɫɬɜɚ. 

Ɋɚɫɫɦɨɬɪɢɦ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɧɚɥɨɠɟɧɢɹ ɩɪɨɬɟɤɬɨɪɚ ɥɟɧɬɨɱɤɨɣ ɩɨ 

ɚɜɬɨɪɫɤɨɦɭ ɫɜɢɞɟɬɟɥɶɫɬɜɭ №1034921, Ɇ. ɂ. Ʉɚɥɢɧɢɧ, Ɇ. ɂ. ɍɲɟɧɢɧ,  

Ⱥ. ɋ. ɇɟɮɟɞɨɜ (ɪɢɫɭɧɨɤ 1.3). 
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1 - ɛɚɪɚɛɚɧ; 2 - ɩɪɢɜɨɞ ɧɨɠɚ; 3 - ɩɨɞɚɸɳɢɣ ɪɨɥɢɤ; 4 - ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ ɪɨɥɢɤ; 5 - 
ɲɩɪɢɰ-ɦɚɲɢɧɚ; 6 - ɪɟɞɭɤɬɨɪ; 7 - ɩɪɢɤɚɬɨɱɧɵɣ ɪɨɥɢɤ 

Ɋɢɫɭɧɨɤ 1.3 – ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɧɚɥɨɠɟɧɢɹ ɩɪɨɬɟɤɬɨɪɚ ɥɟɧɬɨɱɤɨɣ 

 

ɍɫɬɪɨɣɫɬɜɨ ɫɨɞɟɪɠɢɬ ɩɢɬɚɬɟɥɶ ɜ ɜɢɞɟ ɲɩɪɢɰ-ɦɚɲɢɧɵ, ɲɩɪɢɰɭɸɳɟɣ 

ɥɟɧɬɨɱɧɨɸ ɡɚɝɨɬɨɜɤɭ, ɫɛɨɪɨɱɧɵɣ ɛɚɪɚɛɚɧ ɫ ɩɪɢɜɨɞɨɦ ɟɝɨ ɜɪɚɳɟɧɢɹ, 

ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɪɨɥɢɤɢ, ɤɨɦɩɟɧɫɢɪɭɸɳɢɣ ɪɨɥɢɤ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ 

ɩɨɜɨɪɨɬɧɨɦ ɪɵɱɚɝɟ ɢ ɤɢɧɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɚɧɧɵɣ ɫ ɩɪɢɜɨɞɨɦ, ɩɨɞɚɸɳɢɣ ɪɨɥɢɤ ɫ 

ɬɨɪɦɨɡɧɵɦ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟɦ, ɩɪɢɠɢɦɧɨɣ ɪɨɥɢɤ ɫ ɩɪɢɜɨɞɨɦ ɟɝɨ ɩɨɞɠɚɬɢɹ ɤ 

ɩɨɞɚɸɳɟɦɭ ɪɨɥɢɤɭ, ɪɨɥɢɤ ɫ ɩɪɢɜɨɞɨɦ, ɩɪɢɜɨɞɢɦɵɟ ɨɬ ɩɧɟɜɦɨɰɢɥɢɧɞɪɨɜ 

ɩɪɢɤɚɬɨɱɧɵɟ ɪɨɥɢɤɢ, ɩɪɢɜɨɞ ɞɥɹ ɤɚɱɚɧɢɹ ɪɵɱɚɝɚ ɢ ɩɪɨɝɪɚɦɦɧɵɣ ɦɟɯɚɧɢɡɦ. 

Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɜɹɡɶ ɩɨɞɚɸɳɟɝɨ ɪɨɥɢɤɚ ɫ ɩɪɢɜɨɞɨɦ ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ 

ɪɟɞɭɤɬɨɪɚ, ɰɟɩɧɵɯ ɩɟɪɟɞɚɱ, ɡɜɟɡɞɨɱɟɤ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɦɭɮɬɵ. ɋ ɰɟɥɶɸ 

ɪɚɫɲɢɪɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɭɫɬɪɨɣɫɬɜɚ, ɨɧɨ ɫɧɚɛɠɟɧɨ 

ɫɦɨɧɬɢɪɨɜɚɧɧɵɦ ɧɚ ɩɨɜɨɪɨɬɧɨɦ ɪɵɱɚɝɟ ɦɟɠɞɭ ɛɚɪɚɛɚɧɨɦ ɢ ɩɨɞɚɸɳɢɦ 

ɪɨɥɢɤɨɦ ɦɟɯɚɧɢɡɦɨɦ ɞɥɹ ɮɢɤɫɚɰɢɢ ɩɟɪɟɞɧɟɝɨ ɩɨ ɯɨɞɭ ɩɨɞɚɱɢ ɥɟɧɬɨɱɤɢ 

ɭɱɚɫɬɤɚ, ɤɢɧɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɚɧɧɵɦ ɫ ɩɪɢɜɨɞɨɦ ɧɨɠɚ ɞɥɹ ɪɟɡɤɢ ɥɟɧɬɨɱɤɢ, 

ɤɨɬɨɪɵɣ ɩɨɞɩɪɭɠɢɧɟɧ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ ɮɢɤɫɚɰɢɢ. 
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Ɍɚɤɠɟ ɢɡɜɟɫɬɧɨ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɧɚɜɢɜɤɢ ɩɪɨɬɟɤɬɨɪɚ ɥɟɧɬɨɱɤɨɣ ɩɨ 

ɚɜɬɨɪɫɤɨɦɭ ɫɜɢɞɟɬɟɥɶɫɬɜɭ №827313, Ɇ. ɂ. Ʉɚɥɢɧɢɧ, Ɇ. ȼ. ɍɲɟɧɢɧ ɢ Ⱥ. ɋ. 

ɇɟɮɟɞɨɜ (ɪɢɫɭɧɨɤ 1.4). 

 

 

1 - ɛɥɨɤ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ; 2 - ɛɥɨɤ ɫɨɩɪɹɠɟɧɢɹ; 3 - ɞɚɬɱɢɤ ɬɨɥɳɢɧɵ ɢ ɲɢɪɢɧɵ ɥɟɧɬɵ; 
4 - ɩɪɢɜɨɞ ɧɨɠɚ; 5 - ɛɚɪɚɛɚɧ; 6 - ɞɚɬɱɢɤ ɫɤɨɪɨɫɬɢ; 7 – ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɤɨɪɨɫɬɢ; 8 - ɩɪɢɜɨɞ 

ɛɚɪɚɛɚɧɚ; 9 - ɩɧɟɜɦɨɰɢɥɢɧɞɪ; 10 - ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ ɪɨɥɢɤ; 11 - ɲɩɪɢɰ-ɦɚɲɢɧɚ 

Ɋɢɫɭɧɨɤ 1.4 – ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɧɚɜɢɜɤɢ ɩɪɨɬɟɤɬɨɪɚ ɥɟɧɬɨɱɤɨɣ 

 

ɍɫɬɪɨɣɫɬɜɨ ɫɨɞɟɪɠɢɬ ɦɟɯɚɧɢɡɦ ɞɥɹ ɮɨɪɦɨɜɚɧɢɹ ɪɟɡɢɧɨɜɨɣ ɫɦɟɫɢ ɜ ɜɢɞɟ 

ɲɩɪɢɰ-ɦɚɲɢɧɵ ɫ ɝɨɥɨɜɤɨɣ, ɲɩɪɢɰɭɸɳɟɣ ɜ ɤɨɥɶɰɟɜɨɦ ɡɚɡɨɪɟ, ɪɭɤɚɜɧɭɸ 

ɡɚɝɨɬɨɜɤɭ, ɧɨɠ ɞɥɹ ɜɵɪɟɡɤɢ ɥɟɧɬɵ ɢɡ ɪɭɤɚɜɧɨɣ ɡɚɝɨɬɨɜɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɩɟɪɟɞ 

ɝɨɥɨɜɤɨɣ ɲɩɪɢɰ-ɦɚɲɢɧɵ, ɫɛɨɪɨɱɧɵɣ ɛɚɪɚɛɚɧ ɫ ɩɪɢɜɨɞɨɦ ɟɝɨ ɜɪɚɳɟɧɢɹ, 

ɦɟɯɚɧɢɡɦ ɩɨɞɚɱɢ ɥɟɧɬɵ ɤ ɫɛɨɪɨɱɧɨɦɭ ɛɚɪɚɛɚɧɭ, ɦɟɯɚɧɢɡɦ ɪɟɝɢɫɬɪɚɰɢɢ 

ɩɨɜɨɪɨɬɚ ɛɚɪɚɛɚɧɚ ɧɚ ɨɞɢɧ ɨɛɨɪɨɬ ɢ ɫɦɨɧɬɢɪɨɜɚɧɧɵɟ ɫɢɦɦɟɬɪɢɱɧɨ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɝɨɥɨɜɤɢ ɲɩɪɢɰ-ɦɚɲɢɧɵ 

ɫɜɨɛɨɞɧɨɜɪɚɳɚɸɳɢɟɫɹ ɪɨɥɢɤɢ. ɉɪɢ ɷɬɨɦ ɧɨɠ ɠɟɫɬɤɨ ɡɚɤɪɟɩɥёɧ ɧɚ ɤɨɪɩɭɫɟ 

ɝɨɥɨɜɤɢ ɜɟɪɯɧɟɣ ɬɨɱɤɟ ɟё ɤɨɥɶɰɟɜɨɝɨ ɡɚɡɨɪɚ ɢ ɫɢɦɦɟɬɪɢɱɧɨ ɦɟɠɞɭ ɪɨɥɢɤɚɦɢ, ɚ 

ɩɪɢɜɨɞ ɞɥɹ ɜɪɚɳɟɧɢɹ ɫɛɨɪɨɱɧɨɝɨ ɛɚɪɚɛɚɧɚ ɫɧɚɛɠɟɧ ɫɢɫɬɟɦɨɣ ɩɪɨɝɪɚɦɦɧɨɝɨ 
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ɭɩɪɚɜɥɟɧɢɹ ɜ ɜɢɞɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɫɤɨɪɨɫɬɢ. Ⱦɨɪɧɨɞɟɪɠɚɬɟɥɶ ɫɧɚɛɠёɧ 

ɮɢɤɫɚɬɨɪɨɦ. 

Ɉɛɳɢɦ ɧɟɞɨɫɬɚɬɤɨɦ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɬɚɧɤɨɜ ɹɜɥɹɟɬɫɹ ɬɪɭɞɧɨɫɬɶ 

ɭɫɬɪɚɧɟɧɢɹ ɜɨɡɞɭɲɧɵɯ ɩɭɡɵɪɟɣ ɦɟɠɞɭ ɫɥɨɹɦɢ ɪɟɡɢɧɨɜɨɣ ɥɟɧɬɵ. Ⱦɥɹ 

ɭɫɬɪɚɧɟɧɢɹ ɷɬɨɝɨ ɧɟɞɨɫɬɚɬɤɚ ɢ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɧɚɥɨɠɟɧɢɹ ɩɪɨɬɟɤɬɨɪɚ ɦɵ 

ɩɪɟɞɥɚɝɚɟɦ ɦɟɯɚɧɢɡɦ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɪɢɤɚɬɨɱɧɵɯ ɪɨɥɢɤɨɜ, 

ɩɪɢɱɟɦ ɩɪɢɤɚɬɨɱɧɵɟ ɪɨɥɢɤɢ ɫɦɨɧɬɢɪɨɜɚɧɵ ɧɚ ɜɢɥɤɨɨɛɪɚɡɧɨɦ ɪɵɱɚɝɟ. 
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2. ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

2.1 Ɋɚɫɱɟɬ ɩɪɨɝɪɚɦɦɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

 

Ɉɛɴɟɦ ɫɩɢɫɚɧɧɵɯ ɲɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɧɨɪɦɵ ɩɪɨɛɟɝɚ ɚɜɬɨɲɢɧ ɢ 

ɝɨɞɨɜɨɝɨ ɩɪɨɛɟɝɚ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɪɚɫɫɦɨɬɪɢɦ 

ɚɜɬɨɛɭɫ ɇȿɎȺɁ-5299. 

Ʉɨɥɢɱɟɫɬɜɨ ɤɨɦɩɥɟɤɬɨɜ ɢɡɧɨɲɟɧɧɵɯ ɲɢɧ ɡɚ ɝɨɞ: 

ɧ

ɝ

N

N
n = ,                                                          (2.1) 

ɝɞɟ N ɝ  - ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɛɭɫɨɜ ɇȿɎȺɁ-5299; 

    N ɧ  - ɧɨɪɦɚ ɩɪɨɛɟɝɚ ɚɜɬɨɲɢɧ Ⱦ – 1Ɇ, 11/70R22,5. 

54000

180000
=n  = 3,3 

ɉɪɢɧɢɦɚɟɦ 3 ɤɨɦɩɥɟɤɬɚ ɚɜɬɨɲɢɧ. 

ɑɢɫɥɨ ɢɡɧɨɲɟɧɧɵɯ ɚɜɬɨɲɢɧ ɡɚ ɝɨɞ: 

knnNɇ = ,                                                    (2.2) 

ɝɞɟ N – ɫɩɢɫɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɛɭɫɨɜ ɇȿɎȺɁ-5299; 

    n – ɱɢɫɥɨ ɤɨɦɩɥɟɤɬɨɜ; 

    kn – ɱɢɫɥɨ ɲɢɧ ɜ ɤɨɦɩɥɟɤɬɟ. 

6398 =ɇ =1764 ɲɢɧ. 

ɑɢɫɥɨ ɲɢɧ, ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚɥɨɠɟɧɢɟɦ ɩɪɨɬɟɤɬɨɪɚ: 

ɄɇH ɲ = ,                                                      (2.3) 

ɝɞɟ Ʉ = 74% - ɱɚɫɬɨɬɚ ɩɨɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ (ɢɡɧɨɫ ɩɪɨɬɟɤɬɨɪɚ). 

130574.01764 ==ɲH ɲɢɧ. 

 

2.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɟɦɨɧɬɧɨɝɨ ɭɱɚɫɬɤɚ 

ɉɨɫɬɨɹɧɧɨɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɢ ɪɚɡɜɢɬɢɟ ɪɟɦɨɧɬɧɨ-ɨɛɫɥɭɠɢɜɚɸɳɟɣ 

ɛɚɡɵ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɪɟɫɭɪɫɚ, ɛɟɡɨɬɤɚɡɧɨɫɬɢ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ 

ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɩɚɪɤɚ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɷɬɢɯ ɡɚɞɚɱ 
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ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɪɟɦɨɧɬɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɭɱɚɫɬɤɚ. ɍɧɢɜɟɪɫɚɥɶɧɵɟ ɪɟɦɨɧɬɧɵɟ ɭɱɚɫɬɤɢ ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ: 

- ɪɟɡɤɨ ɩɨɜɵɲɚɟɬɫɹ ɤɚɱɟɫɬɜɨ ɪɟɦɨɧɬɧɵɯ ɢ ɞɪɭɝɢɯ ɪɚɛɨɬ; 

- ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɛɴɟɦ ɩɪɨɞɭɤɰɢɢ ɫ ɤɚɠɞɵɦ ɦ 2  ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɩɥɨɳɚɞɢ; 

- ɜɨɡɪɚɫɬɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ. 

 

2.2.1 Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɩɪɨɝɪɚɦɦɚ ɩɨ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ 
ɚɜɬɨɦɨɛɢɥɟɣ ɇȿɎȺɁ-5299 

Ƚɨɞɨɜɭɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɩɪɨɝɪɚɦɦɭ ɨɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɹ ɢɡ ɡɨɧɵ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ. Ⱦɥɹ ɚɜɬɨɦɨɛɢɥɟɣ ɇȿɎȺɁ ɪɚɫɫɱɢɬɵɜɚɟɦ ɬɨɥɶɤɨ 

ɫɭɦɦɚɪɧɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ. 

Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɌɊ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɫɨɜɦɟɫɬɢɦɵɯ ɝɪɭɩɩ 

ɚɜɬɨɦɨɛɢɥɟɣ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

1000/ɌɊȽɉɌɊ tLɌ = ,                                                     (2.4) 

ɝɞɟ 
ɌɊt  - ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɊ ɧɚ 1000 ɤɦ. ɉɪɨɛɟɝɚ 

ɚɜɬɨɦɨɛɢɥɹ; 

54321ɌɊ ɄɄɄɄɄtt ɧ
ɌɊ= ,                                                  (2.5) 

ɝɞɟ ɧ
ɌɊt - ɧɨɪɦɚɬɢɜɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɊ ɧɚ 1000ɤɦ. ɩɪɨɛɟɝɚ ɚɜɬɨɦɨɛɢɥɹ, 

ɱɟɥ.-ɱ;  

   
1Ʉ - ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. Ʉɚɬɟɝɨɪɢɹ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ 

ɞɜɢɠɟɧɢɹ (ɡɚ ɩɪɟɞɟɥɚɦɢ ɩɪɢɝɨɪɨɞɧɨɣ ɡɨɧɵ (ɛɨɥɟɟ 50 ɤɦ ɨɬ ɝɪɚɧɢɰɵ ɝɨɪɨɞɚ)), 

ɬɢɩɚ ɩɨɤɪɵɬɢɹ (ɚɫɮɚɥɶɬɨɛɟɬɨɧ – Ⱦ1) ɢ ɬɢɩɚ ɪɟɥɶɟɮɚ 

 ɦɟɫɬɧɨɫɬɢ (ɫɥɚɛɨɯɨɥɦɢɫɬɵɣ – Ɋ2 (ɫɜɵɲɟ 200 ɞɨ 300 ɦ)) ɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ 

ɛɭɞɟɬ ɪɚɜɧɚ II. Ⱦɥɹ ɞɚɧɧɨɣ ɤɚɬɟɝɨɪɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 
1Ʉ  

ɞɥɹ ɭɞɟɥɶɧɨɣ ɬɪɭɞɨɟɦɤɨɫɬɢ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɪɚɜɧɚ 1,1 

   2Ʉ - ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɦɨɞɢɮɢɤɚɰɢɢ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɟɝɨ ɪɚɛɨɬɵ [4,6,7]. ɋ ɭɱɟɬɨɦ 
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ɦɨɞɢɮɢɤɚɰɢɢ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɤɨɷɮɮɢɰɢɟɧɬ 2Ʉ  ɞɥɹ ɭɞɟɥɶɧɨɣ ɬɪɭɞɨɟɦɤɨɫɬɢ 

ɌɊ ɛɭɞɟɬ ɪɚɜɟɧ: ɞɥɹ ɛɚɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ 1,0.  

   3Ʉ - ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. Ɋɟɫɩɭɛɥɢɤɚ Ȼɚɲɤɨɪɬɨɫɬɚɧ ɨɬɧɨɫɢɬɫɹ ɤ 

ɭɦɟɪɟɧɧɨ – ɯɨɥɨɞɧɨɦɭ ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɪɚɣɨɧɭ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɡɧɚɱɟɧɢɟ 3Ʉ  

ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɥɹ ɭɞɟɥɶɧɨɣ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɊ ɛɭɞɟɬ ɪɚɜɧɚ 1,1; 

   5Ʉ - ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɤɨɥɢɱɟɫɬɜɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. Ⱦɥɹ ɤɨɥɢɱɟɫɬɜɚ ɚɜɬɨɦɨɛɢɥɟɣ ɛɨɥɟɟ 75 ɟɞɢɧɢɰ 

ɤɨɷɮɮɢɰɢɟɧɬ 5Ʉ = 1,1; 

  4Ʉ - ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɛɟɝɚ 

ɫ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

n21

4

22

4

11

4
4 ȺȺȺ

ȺɄȺɄȺɄɄ
nn





++
+++

= ,                                       (2.6) 

ɝɞɟ nɄɄɄ 4

2

4

1

4 ,,,  - ɤɨɷɮɮɢɰɢɟɧɬ  ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɞɨɥɢ ɩɪɨɛɟɝɚ ɞɨ ɄɊ; 

   n21 ,,, ȺȺȺ  - ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɞɨɥɟɣ ɞɨ ɄɊ.  

   ȽɉL  - ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ; 

ɢɌɪɝccȽɉ ȺȾlL = ,                                                         (2.7) 

ɝɞɟ ɫɫl - ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɤɦ; 

   ɪɝȾ - ɱɢɫɥɨ ɞɧɟɣ ɪɚɛɨɱɢɯ ɜ ɝɨɞɭ; 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ ɩɪɢɧɢɦɚɟɦ 305 ɞɧɟɣ (ɩɹɬɢ ɞɧɟɜɧɚɹ 

ɪɚɛɨɱɚɹ ɧɟɞɟɥɹ); 

   Ɍ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ; 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɞɚɧɧɨɝɨ 

ɩɪɟɞɩɪɢɹɬɢɹ ɪɚɜɧɵɦ 0,88; 

   ɢȺ - ɫɪɟɞɧɟɫɩɢɫɨɱɧɨɟ ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟɣ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ. 

Ⱦɥɹ ɚɜɬɨɦɨɛɢɥɹ ɇȿɎȺɁ – 5299: 

31,111,125,11,10,11,18,6 ==ɌɊt ɱɟɥ-ɱ. 
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Ɉɫɬɚɥɶɧɵɟ ɪɚɫɱɟɬɵ ɚɧɚɥɨɝɢɱɧɵ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1 

Ɍɚɛɥɢɰɚ 2.1 Ɉɬɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɊ ɚɜɬɨɦɨɛɢɥɟɣ ɇȿɎȺɁ 

 

Ɇɚɪɤɚ 

ɚɜɬɨɦɨɛɢɥɹ 

  

ɇɨɪɦɚɬɢɜɧɚɹ  
  

ɬɪɭɞɨɟɦɤɨɫɬɶ 
ɌɊ ɧ

ɌɊt , ɱɟɥ-ɱ. 

 

1Ʉ  
 

2Ʉ  
 

3Ʉ  
 

4Ʉ  

 

5Ʉ  
  

Ɉɬɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ 
ɬɪɭɞɨɟɦɤɨɫɬɶ 

ɌɊt , 

ɱɟɥ-ɱ 

ɇȿɎȺɁ-

5299 

 

6,8 

1,1 1,0 1,1 1,25  

1,1 

 

11,31 

Ɇɟɪɫɟɞɟɫ- 

ɫɩɪɢɧɬɟɪ 

 

5,3 

1,1 1,0 1,1 1,17  

1,3 

 

9,75 

 

Ƚɚɡɟɥɶ- 3221 

 

4,5 

1,1 1,0 1,1 1,32  

1.3 

 

9,34 

 

ɉȺɁ- 3205 

 

5,3 

1,1 1,0 1,1 1,38  

1.3 

 

11,51 

 

Ƚɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɟɣ ɩɨ ɤɚɠɞɨɣ ɦɚɪɤɟ, ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɩɪɨɛɟɝ ɢ 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɩɪɢɧɢɦɚɟɦ ɩɨ ɝɨɞɨɜɵɦ ɨɬɱɟɬɚɦ 

ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɉɩɪɟɞɟɥɹɟɦ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ ɚɜɬɨɦɨɛɢɥɟɣ 

ɇȿɎȺɁ: 

76,13667
1000

31,1117,1208467
=


=ɌɊɌ ɱɟɥ-ɱ, 

Ɉɫɬɚɥɶɧɵɟ ɪɚɫɱɟɬɵ ɚɧɚɥɨɝɢɱɧɵ ɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2 

Ɍɚɛɥɢɰɚ 2.2 Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ, ɱɟɥ-ɱ 

 

Ɇɚɪɤɚ ɚɜɬɨɦɨɛɢɥɹ 

Ƚɨɞɨɜɨɣ ɩɪɨɛɟɝ, 
ȽɉL ɤɦ. 

ɋɤɨɪɟɤɬɢɪɪɨɜɚɧɧɚɹ 

ɬɪɭɞɨɟɦɤɨɫɬɶ, 
ɌɊt  

ɱɟɥ-ɱ. 

Ƚɨɞɨɜɨɣ 

ɨɛɴɟɦ ɪɚɛɨɬ 

ɩɨ ɌɊ 

ɇȿɎȺɁ-5299 1208467,17 11,31 13667,76 

Ɇɟɪɫɟɞɟɫ-ɫɩɪɢɧɬɟɪ 357607,63 9,75 3486,674 

Ƚɚɡɟɥɶ-3221 24662,59 9,34 230,348 

ɉȺɁ-3205 24662,59 11,51 283,866 

ɂɌɈȽɈ   17668,648 

 

ɋɭɦɦɚɪɧɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

4321 ɌɊɌɊɌɊɌɊɌɊ ɌɌɌɌɌ +++= , ɱɟɥ-ɱ                                    (2.8) 
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ɝɞɟ 4321 ,,, ɌɊɌɊɌɊɌɊ ɌɌɌɌ - ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤɚɠɞɨɣ ɦɚɪɤɢ ɚɜɬɨɦɨɛɢɥɹ. 

648,17668866,283348,230674,634876,13667 =+++= ɌɊɌ  ɱɟɥ-ɱ 

Ɉɩɪɟɞɟɥɢɦ ɬɪɭɞɨɟɦɤɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. ɉɪɨɰɟɧɬ ɪɚɛɨɬ ɛɟɪɟɦ ɢɡ 

ɬɚɛɥɢɰɵ 25/2/. 

Ɍɚɛɥɢɰɚ 2.3 Ɍɪɭɞɨɟɦɤɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɱɟɥ-ɱ 

ȼɢɞ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɛɨɬ % ɨɬ  ɌɊɌ  ȾɈɉɌ  

1. Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 8…10 1413,49 

2. ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢ ɢɡɝɨɬɨɜɥɟɧɢɟ 
ɩɪɨɫɬɟɣɲɢɯ ɞɟɬɚɥɟɣ 

5…7 883,43 

4. ɉɪɨɱɢɟ (ɧɟɭɱɬɟɧɧɵɟ) ɪɚɛɨɬɵ 10 706,74 

  ɂɌɈȽɈ  4770,52 

ɇɚɯɨɞɢɦ ɨɛɳɭɸ ɝɨɞɨɜɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ: 

 += ȾɈɉɌɊɈȻ ɌɌɌ                                                 (2.9) 

Ɉɬɫɸɞɚ 168,2243952,4770648,17668 =+=ɈȻɌ  ɱɟɥ-ɱ. 

 

2.3 ȼɵɛɨɪ ɪɟɠɢɦɚ ɢ ɪɚɫɱɟɬ ɮɨɧɞɨɜ ɜɪɟɦɟɧɢ ɭɱɚɫɬɤɚ ɩɨ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ 

ɋɩɪɨɟɤɬɢɪɨɜɚɧɧɵɣ ɭɱɚɫɬɨɤ ɩɨ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ ɚɜɬɨɦɨɛɢɥɟɣ ɇȿɎȺɁ 

ɪɚɛɨɬɚɟɬ ɤɪɭɝɥɵɣ ɝɨɞ ɜ ɨɞɧɭ ɫɦɟɧɭ ɩɪɢ ɩɹɬɢɞɧɟɜɧɨɣ ɪɚɛɨɱɟɣ ɧɟɞɟɥɟ ɩɨ ɜɨɫɟɦɶ 

ɱɚɫɨɜ ɜ ɫɦɟɧɭ. Ɋɚɫɱɟɬ ɜɟɞɟɦ ɧɚ 2018 ɝɨɞ. 

Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɮɨɧɞɚ ɜɪɟɦɟɧɢ ɭɱɚɫɬɤɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

   nttȾtȾȾȾФ ɋɆɉɉɋɆɉɉɋɆɉȼɄɇ −−−−= )]()[(                      (2.10) 

ɝɞɟ ɄȾ =366 – ɤɨɥɢɱɟɫɬɜɨ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ ɜ 2018 ɝɨɞɭ; 

   ȼȾ =104 – ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ; 

   ɉȾ =15 – ɤɨɥɢɱɟɫɬɜɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ; 

   ɋɆt =8 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɫɦɟɧɵ, ɱ; 

   ɉɉȾ =15 – ɤɨɥɢɱɟɫɬɜɨ ɩɪɟɞɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ; 

   ɋɆɉɉt =7 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ ɜ ɩɪɟɞɩɪɚɡɞɧɢɱɧɵɟ ɞɧɢ, ɱ; 

   n = 1 – ɤɨɥɢɱɟɫɬɜɨ ɫɦɟɧ. 

Ɍɨɝɞɚ ɇФ  = 1961 ɱ. 
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Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɢɯ:  

ɊɋɆɨɬɩɇȾɊ tȾФФ −= )(                                        (2.11) 

ɝɞɟ ɨɬɩȾ  - ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɨɬɩɭɫɤɚ; 

   Ɋ =0,9 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 

Ɍɚɛɥɢɰɚ 2.4 ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɞɧɟɣ ɨɬɩɭɫɤɨɜ 

ɋɩɟɰɢɚɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ Ʉɨɥɢɱɟɫɬɜɨ ɞɧɟɣ 

  Ʉɭɡɧɟɰ, ɦɟɞɧɢɤ, ɷɥɟɤɬɪɨɫɜɚɪɳɢɤ ɢ ɝɚɡɨɫɜɚɪɳɢɤ, ɦɚɥɹɪ 24 

  Ɇɨɣɳɢɤ, ɝɚɥɶɜɚɧɢɤ, ɢɫɩɵɬɚɬɟɥɶ ɞɜɢɝɚɬɟɥɹ  18 

  ɋɥɟɫɚɪɶ, ɬɨɤɚɪɶ, ɩɥɨɬɧɢɤ 15 

 

2.4 ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɦɨɧɬɚ 
ɚɜɬɨɦɨɛɢɥɟɣ ɇȿɎȺɁ-5299 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɭɥɭɱɲɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ 

ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɧɟɨɛɯɨɞɢɦɨ ɜɧɟɞɪɢɬɶ ɬɢɩɨɜɭɸ ɬɟɯɧɨɥɨɝɢɸ ɪɟɦɨɧɬɚ 

ɚɜɬɨɦɨɛɢɥɟɣ, ɪɚɡɪɚɛɨɬɚɧɧɭɸ ɞɥɹ ɦɚɫɬɟɪɫɤɨɣ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫ ɭɱɟɬɨɦ 

ɩɟɪɟɞɨɜɨɝɨ ɨɩɵɬɚ ɢ ɞɨɫɬɢɠɟɧɢɣ ɧɚɭɤɢ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɪɟɦɨɧɬɚ 

ɚɜɬɨɦɨɛɢɥɟɣ ɇȿɎȺɁ. 

ɇɚ ɪɚɡɛɨɪɨɱɧɨ-ɦɨɟɱɧɨɦ ɭɱɚɫɬɤɟ ɧɟɨɛɯɨɞɢɦɨ ɡɚɤɭɩɢɬɶ ɫɩɟɰɢɚɥɶɧɵɟ 

ɫɴɟɦɧɢɤɢ, ɫɬɟɧɞɵ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ, ɩɨɥɧɵɣ ɤɨɦɩɥɟɤɬ ɪɚɡɛɨɪɨɱɧɨ-

ɫɛɨɪɨɱɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 

ɇɚ ɭɱɚɫɬɤɟ ɤɨɦɩɥɟɤɬɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɫɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɧɚ 

ɤɨɦɩɥɟɤɬɨɜɚɧɢɟ ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ. ɇɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɨɤɪɚɫɤɢ 

ɚɜɬɨɦɨɛɢɥɟɣ, ɱɬɨ ɩɪɢɞɚɫɬ ɚɜɬɨɦɨɛɢɥɹɦ, ɜɵɩɭɫɤɚɟɦɵɦ ɢɡ ɪɟɦɨɧɬɚ ɬɨɜɚɪɧɵɣ 

ɜɢɞ. 

ɇɟɨɛɯɨɞɢɦɨ ɡɚɤɭɩɢɬɶ ɧɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɢɡɧɨɲɟɧɧɵɯ ɞɟɬɚɥɟɣ ɚɜɬɨɦɨɛɢɥɹ. 

2.5 Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɦɚɫɬɟɪɫɤɨɣ 

2.5.1 ɋɨɫɬɚɜ ɭɱɚɫɬɤɨɜ 

ɋɨɫɬɚɜ ɭɱɚɫɬɤɨɜ ɩɪɢɧɢɦɚɟɦ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɪɟɦɨɧɬɚ 

ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɞɚɧɧɵɯ ɬɢɩɨɜɵɯ ɩɪɨɟɤɬɨɜ ɪɟɦɨɧɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ (ɬɚɛɥɢɰɚ 2. 
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Ɉɛɳɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ ɪɚɫɩɪɟɞɟɥɹɟɦ ɩɨ ɭɱɚɫɬɤɚɦ 

ɦɚɫɬɟɪɫɤɨɣ. 

ɑɢɫɥɨ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɭɱɚɫɬɤɚɦ: 

)/( ... ɄФɌɊ ɪɧɭɱяɜɭɱ = ; )/( .. ɄФɌɊ ɊȾɭɱɫɩɭɱ = ;                         (2.12) 

ɝɞɟ яɜɭɱɊ .  ɢ ..ɫɩɭɱɊ  - ɹɜɨɱɧɨɟ ɢ ɫɩɢɫɨɱɧɨɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ; 

   ɭɱɌ - ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɭɱɚɫɬɤɚɦ, ɱɟɥ-ɱ. 

   Ʉ=1,0 - ɩɥɚɧɢɪɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɜɵɩɨɥɧɟɧɢɹ ɧɨɪɦ ɜɵɪɚɛɨɬɤɢ; 

Ɍɚɛɥɢɰɚ 2.5 ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ ɩɨ 

ɭɱɚɫɬɤɚɦ  

 

 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɭɱɚɫɬɤɚ 

Ɍɪɭɞɨɟɦ-

ɤɨɫɬɶ 

ɪɚɛɨɬ, ɭɱɌ

, 

ɱɟɥ-ɱ 

Ɏɨɧɞ 
ɜɪɟɦɟɧɢ 
ɪɚɛɨɱɟɝɨ, ɱ 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ 

 

əɜɨɱɧɨɟ 

яɜɭɱɊ .  

 

ɋɩɢɫɨɱɧɨɟ 
..ɫɩɭɱɊ  

..ɊɇФ  ..ɊȾФ  Ɋɚɫɱɟɬ
-ɧɨɟ 

ɉɪɢɧɹ-

ɬɨɟ 

Ɋɚɫɱɟɬ
-ɧɨɟ 

ɉɪɢɧɹ-

ɬɨɟ 

1 2 3 4 5 6 7 8 

Ɋɟɝɭɥɢɪɨɜɨɱɧɵɣ 
ɢ ɪɚɡɛɨɪɨɱɧɨ-

ɫɛɨɪɨɱɧɵɣ, 
ɦɨɟɱɧɵɣ 

 

6731,75 

 

1961 

 

1657 

 

3,43 

 

3 

 

4,06 

 

4 

ɗɥɟɤɬɪɨɬɟɯ-

ɧɢɱɟɫɤɢɣ 

 

7853,7 

 

1961 

 

1657 

 

4,01 

 

4 

 

4,74 

 

5 

Ɋɟɦɨɧɬ ɩɪɢɛɨɪɨɜ 

ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ 

7853,7 1961 1657 4,01 4 4,74 5 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɣ 4487,83 1961 1657 2,28 2 2,7 3 

ɒɢɧɨɦɨɧɬɚɠɧɵɣ 13463,5 1961 1657 6,86 7 8,12 8 

Ʉɭɡɧɟɱɧɨ-

ɫɜɚɪɨɱɧɵɣ 

6731,75 1961 1592 3,43 3 4,22 4 

ɋɥɟɫɚɪɧɨ-

ɦɟɯɚɧɢɱɟɫɤɢɣ, 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɢɡɧɨɲɟɧɧɵɯ 
ɞɟɬɚɥɟɣ 

 

 

4487,83 

 

 

1961 

 

 

1657 

 

 

2,28 

 

 

2 

 

 

2,7 

 

 

3 

Ɇɚɥɹɪɧɵɣ 2243,91 1961 1592 1,14 1 1,4 1 

ɂɌɈȽɈ  1961  27,44 25 32,68 33 
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2.5.2 Ɋɚɫɱɟɬ ɲɬɚɬɚ ɦɚɫɬɟɪɫɤɨɣ 

Ɍɚɛɥɢɰɚ 2.6 ɒɬɚɬ ɦɚɫɬɟɪɫɤɨɣ ɩɨ ɪɚɡɪɹɞɚɦ 

  ɋɩɟɰɢɚɥɶɧɨɫɬɶ 
ɪɚɛɨɱɟɝɨ 

  

Ʉɨɥɢɱɟɫɬɜɨ 

 ɪɚɛɨɱɢɯ 

    Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɩɨ ɪɚɡɪɹɞɚɦ 

I II III IV V 

1.Ɇɨɣɳɢɤ 1  1    

2.ɋɥɟɫɚɪɶ 21   16 5  

3.Ⱦɟɮɟɤɬɨɜɳɢɤ 1     1 

4.Ʉɭɡɧɟɰ 2   1 1  

5.ɗɥɟɤɬɪɨɝɚɡɨɫɜɚɪɳɢɤ 2    1 1 

6.Ɍɨɤɚɪɶ 2   1 1  

7.ɗɥɟɤɬɪɢɤ 3   3   

8.Ɇɚɥɹɪ 1   1   

ȼɫɟɝɨ     33    1   22    8    2 

 

ɋɪɟɞɧɢɣ ɪɚɡɪɹɞ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ: 

ɋɊVIVIIIIIIɋɊ ɊPPPPɊ /)5432( ++++=                    (2.13) 

ɝɞɟ VIVIIIIII PPPPP ,,,,  - ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɪɹɞɨɜ; 

   ɋɊɊ  - ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 

33,333/)258422312( =+++=ɋɊ  

Ʉɨɥɢɱɟɫɬɜɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ: 

ɋɊȼ ɊɊ = 05,0                                                   (2.14) 

65.13305,0 ==ȼɊ  

ɉɪɢɧɢɦɚɟɦ ɞɜɭɯ ɪɚɛɨɱɢɯ. 

ɑɢɫɥɟɧɧɨɫɬɶ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ 

10% ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 

ɪɚɛɨɱɢɯ. 

)(1,0 ȼɋɊɂɌɊ ɊɊɊ +=                                         (2.15) 

5,3)233(1,0 =+=ɂɌɊɊ  

ɉɪɢɧɢɦɚɟɦ 3 ɱɟɥɨɜɟɤɚ. 

Ʉɨɥɢɱɟɫɬɜɨ ɦɥɚɞɲɟɝɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ 

2…4% ɨɬ ɫɭɦɦɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ. 

)(03,0 ȼɋɊɆɈɉ ɊɊɊ +=                                        (2.16) 
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      02,1)133(03,0 =+=ɆɈɉɊ  

ɉɪɢɧɢɦɚɟɦ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ. 

ɒɬɚɬ ɦɚɫɬɟɪɫɤɨɣ ɫɨɫɬɚɜɢɬ: 

ɆɈɉɂɌɊȼɋɊ ɊɊɊɊɊ +++=                                        (2.17) 

3913233 =+++=Ɋ  ɱɟɥɨɜɟɤ 

 

2.5.3 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɢ ɩɨɞɛɨɪ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɑɢɫɥɨ ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ ɫɬɚɧɤɨɜ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

)n/()( Ɉ. = ɈȾɇɋɌɋɌ ФɄɌS ,                                (2.18) 

ɝɞɟ ɇɄ  - ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɡɚɝɪɭɡɤɢ ɩɪɟɞɩɪɢɹɬɢɹ  

( 3,10,1 =ɇɄ ); 

    90,086,0 =Ɉn  - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɚɧɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

9,2)88,01961/()15,183,4487( ==ɋɌS  

ɉɪɢɧɢɦɚɟɦ 3 ɫɬɚɧɤɚ. 

ɑɢɫɥɨ ɫɬɚɧɤɨɜ ɪɚɫɩɪɟɞɟɥɹɟɦ ɩɨ ɜɢɞɚɦ ɩɨɥɶɡɭɹɫɶ ɫɥɟɞɭɸɳɢɦ ɩɪɨɰɟɧɬɧɵɦ 

ɫɨɨɬɧɨɲɟɧɢɟɦ: ɬɨɤɚɪɧɵɟ 35…50%, ɮɪɟɡɟɪɧɵɟ 10…12%, ɫɜɟɪɥɢɥɶɧɵɟ 10…15%, 

ɲɥɢɮɨɜɚɥɶɧɵɟ 12…50%. 

Ɉɬɫɸɞɚ ɩɪɢɧɢɦɚɟɦ: ɬɨɤɚɪɧɵɣ – 1 ɫɬɚɧɨɤ, ɲɥɢɮɨɜɚɥɶɧɵɣ – 1 ɫɬɚɧɨɤ, 

ɮɪɟɡɟɪɧɵɣ – 1 ɫɬɚɧɨɤ. 

 

2.5.4 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ 

ɉɥɨɳɚɞɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɩɪɢɛɥɢɠɟɧɧɨ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ 

ɱɢɫɥɭ ɪɚɛɨɬɚɸɳɢɯ ɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ: 

)1(21 −+= Tó PffF ,                                         (2.17) 

ɝɞɟ 1f - ɩɥɨɳɚɞɶ ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ, 2ɦ  (ɬɚɛɥɢɰɚ 3.6 ɈɇɌɉ – 01 – 91); 

   2f - ɬɨ ɠɟ ɧɚ ɤɚɠɞɨɝɨ ɩɨɫɥɟɞɭɸɳɟɝɨ ɪɚɛɨɬɚɸɳɟɝɨ, 2ɦ (ɬɚɛɥɢɰɚ 3.6 

ɈɇɌɉ–01–91); 
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   ɌɊ - ɱɢɫɥɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɵɯ ɪɚɛɨɱɢɯ ɜ ɧɚɢɛɨɥɟɟ 

ɧɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɪɟɝɭɥɢɪɨɜɨɱɧɨ - ɪɚɡɛɨɪɨɱɧɨ-ɫɛɨɪɨɱɧɨɝɨ ɭɱɚɫɬɤɚ:  

./22 2

1 ɱеɥɦf = , ./14 2

2 ɱеɥɦf = , .3ɱеɥɊɌ =  

250)13(1422 ɦFɪɪɪ =−+=  

Ɋɚɫɱɟɬ ɨɫɬɚɥɶɧɵɯ ɩɥɨɳɚɞɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɚɧɚɥɨɝɢɱɟɧ ɢ 

ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 2.7 

Ɍɚɛɥɢɰɚ 2.7 ɉɥɨɳɚɞɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ 

ɍɱɚɫɬɤɢ ɌɊ ,ɱɟɥ ɱеɥɦf /, 2

1  ./, 2

2 ɱеɥɦf    2, ɦFɭ  

Ɋɟɝɭɥɢɪɨɜɨɱɧɵɣ ɢ ɪɚɡɛɨɪɨɱɧɨ-

ɫɛɨɪɨɱɧɵɣ, ɦɨɟɱɧɵɣ 

4 22 14 64 

ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ 5 15 9 51 

Ɋɟɦɨɧɬ ɩɪɢɛɨɪɨɜ ɫɢɫɬɟɦɵ 

ɩɢɬɚɧɢɹ 

5 14 8 46 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɣ 3 21 15 51 

ɒɢɧɨɦɨɧɬɚɠɧɵɣ 8 18 15 123 

Ʉɭɡɧɟɱɧɨ-ɫɜɚɪɨɱɧɵɣ 4 18 12 54 

ɋɥɟɫɚɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɣ, 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢɡɧɨɲɟɧɧɵɯ 
ɞɟɬɚɥɟɣ 

 

3 

 

18 

 

12 

 

42 

Ɇɚɥɹɪɧɵɣ 1 18 12 18 

ȼɫɟɝɨ 33   449 

 

2.6 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɩɨ ɲɢɧɨɜɨɫɫɬɚɧɨɜɥɟɧɢɸ 

2.6.1 Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬ ɧɚ ɭɱɚɫɬɤɟ 

Ɋɚɛɨɬɚ ɧɚ ɭɱɚɫɬɤɟ ɦɨɠɟɬ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɨɫɥɟ 

ɫɧɹɬɢɹ ɫ ɚɜɬɨɦɨɛɢɥɹ ɢɡɧɨɲɟɧɧɵɟ ɩɨɤɪɵɲɤɢ ɩɨɫɬɭɩɚɸɬ ɧɚ ɭɱɚɫɬɨɤ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɝɞɟ ɫɤɥɚɞɵɜɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɣ ɤɨɧɬɟɣɧɟɪ ɞɥɹ ɨɠɢɞɚɧɢɹ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. Ɂɚɬɟɦ ɧɚ ɫɬɚɧɤɟ ɨɫɦɨɬɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɟɮɟɤɬɨɜɤɚ. ȼ ɫɥɭɱɚɟ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɟɥɤɢɣ ɪɟɦɨɧɬ. ɉɪɢ ɢɡɧɨɫɟ ɛɨɥɟɟ ɞɨɩɭɫɬɢɦɨɝɨ 

ɪɚɡɦɟɪɚ, ɩɨɤɪɵɲɤɢ ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɭɱɚɫɬɨɤ. ȼɨɫɫɬɚɧɨɜɥɟɧɧɵɟ ɩɨɤɪɵɲɤɢ ɩɨɞɜɟɪɝɚɸɬɫɹ ɞɟɮɟɤɬɨɜɤɟ, ɝɞɟ 

ɩɪɨɜɟɪɹɸɬɫɹ ɪɚɡɦɟɪɵ ɢ ɫɜɨɣɫɬɜɚ. ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɩɚɪɚɦɟɬɪɵ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ 

ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɨɤɪɵɲɤɢ ɧɚɩɪɚɜɥɹɸɬɫɹ ɞɥɹ ɩɨɜɬɨɪɧɨɝɨ 
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ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. ȿɫɥɢ ɠɟ ɩɚɪɚɦɟɬɪɵ ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɬɪɟɛɨɜɚɧɢɹɦ, 

ɩɨɤɪɵɲɤɢ ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɫɤɥɚɞ.  

 

2.6.2 ɉɨɞɛɨɪ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

  Ɍɚɛɥɢɰɚ 2.8 ɉɥɨɳɚɞɢ ɡɚɧɹɬɵɟ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɋɚɡɦɟɪɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɦ 

Ʉɨɥɢɱɟɫɬɜɨ, 
ɲɬ 

Ɂɚɧɢɦɚɟɦɚɹ 
ɩɥɨɳɚɞɶ, 
ɦ2 

1 2 3 4 

Ʉɨɦɩɪɟɫɫɨɪ ɜɨɡɞɭɲɧɵɣ 
ɩɨɪɲɧɟɜɨɣ Ƚɉ-015/10 

1000ɯ510 1 0,51 

ɍɫɬɚɧɨɜɤɚ ɞɥɹ 
ɧɚɥɨɠɟɧɢɹ ɩɪɨɬɟɤɬɨɪɧɨɣ 
ɥɟɧɬɵ 

4000ɯ1000ɯ1500 1 4,0 

ɉɭɥɶɜɟɪɢɡɚɰɢɨɧɧɚɹ 
ɭɫɬɚɧɨɜɤɚ ȽȺɊɈ ɞɥɹ 
ɧɚɧɟɫɟɧɢɹ ɤɥɟɹ 

1000ɯ800ɯ1150 

 

 

1 

 

 

0,8 

 

 

Ʉɨɩɢɪɨɜɚɥɶɧɨ- 

ɲɟɪɨɯɨɜɚɥɶɧɵɣ ɫɬɚɧɨɤ 
ɒɒɄ-64 

3065ɯ2440ɯ1450 1 7,47 

Ɍɟɪɦɨɪɚɞɢɚɥɶɧɚɹ 
ɫɭɲɢɥɤɚ ɒɋȻ 

4500ɯ2800ɯ2500 1   12,6 

Ɇɨɟɱɧɚɹ ɦɚɲɢɧɚ 4390ɯ1880ɯ2450 1 8,25 

ɋɬɟɥɥɚɠ ɞɥɹ 
ɢɧɫɬɪɭɦɟɧɬɚ ɊɈ-2804 

2340ɯ1400ɯ500 1 3,2 

ɋɬɚɧɨɤ ɞɥɹ ɨɫɦɨɬɪɚ ɲɢɧ 2500ɯ2450ɯ1500 1 6,1 

ɋɬɟɥɥɚɠ ɞɥɹ ɩɨɤɪɵɲɟɤ 3500ɯ750 1 2,6 

ɉɪɨɮɢɥɢɪɭɸɳɢɣ ɫɬɚɧɨɤ 
ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɪɢɫɭɧɤɚ 
ɩɪɨɬɟɤɬɨɪɚ 

3630ɯ1660ɯ2800 1 6,02 

ȼɭɥɤɚɧɢɡɚɬɨɪ ɬɢɩɚ Ɉɉ 2060ɯ2450ɯ1758 1 5,04 

Ɍɟɥɟɠɤɚ ɞɥɹ ɫɧɹɬɢɹ ɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤɨɥɟɫ 
ɉ-254 

1160ɯ820ɯ920 1 0,95 

ɂɬɨɝɨ 32,16 
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2.6.3 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɢ ɭɱɚɫɬɤɚ ɲɢɧɨɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɉɥɨɳɚɞɶ ɭɱɚɫɬɤɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ ɢɫɯɨɞɹ ɢɡ ɩɥɨɳɚɞɢ, 

ɡɚɧɢɦɚɟɦɨɣ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɫ ɭɱɟɬɨɦ ɪɚɛɨɱɢɯ ɡɨɧ ɢ ɩɪɨɯɨɞɨɜ ɩɨ ɮɨɪɦɭɥɟ: 

=
n

nɈȻ KfF
1

,                                                 (2.18) 

ɝɞɟ fɈȻ - ɫɭɦɦɚ ɩɥɨɳɚɞɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɫɧɚɫɬɤɢ, ɦ2 

 Kn – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɛɨɱɢɟ ɡɨɧɵ ɢ ɩɪɨɯɨɞɵ (Kn = 5,5…6,5) 

F=32,16×5,5=176,88 ɦ2. 

 ɉɪɢɧɢɦɚɟɦ ɩɥɨɳɚɞɶ ɭɱɚɫɬɤɚ 180 ɦ2.  

 

2.7 Ɉɛɳɚɹ ɤɨɦɩɨɧɨɜɤɚ ɭɱɚɫɬɤɚ ɲɢɧɨɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɫɯɟɦ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɝɨɥɤɨɜ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɧɹɬɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ⱦɥɹ ɧɚɲɟɣ 

ɦɚɫɬɟɪɫɤɨɣ ɩɪɹɦɨɣ ɩɨɬɨɤ. ɗɬɨɬ ɫɩɨɫɨɛ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ 

ɨɛɥɟɝɱɢɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɦɚɲɢɧ ɢ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɫɛɨɪɤɟ. ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ 

ɭɝɨɥɤɨɜ ɭɱɢɬɵɜɚɸɬ ɩɪɚɜɢɥɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɵ ɬɪɭɞɚ. 

ɉɪɢ ɤɨɦɩɨɧɨɜɤɟ ɭɱɚɫɬɤɨɜ ɩɪɢɞɟɪɠɢɜɚɸɬɫɹ ɩɪɢɧɰɢɩɨɜ: 

- Ɋɟɦɨɧɬɢɪɨɜɚɬɶ ɚɝɪɟɝɚɬɵ ɢ ɭɡɥɵ ɩɟɪɟɦɟɳɚɬɶ ɩɨ ɤɪɚɬɱɚɣɲɟɦɭ ɩɭɬɢ, ɫɥɟɞɭɹ 

ɫɨɝɥɚɫɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɩɪɢɧɰɢɩɭ; 

- ɂɡ ɭɱɚɫɬɤɨɜ ɜ ɭɱɚɫɬɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ ɩɭɬɟɦ. 

ɍɱɚɫɬɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɜɵɞɟɥɟɧɢɟɦ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɢ ɞɪɭɝɢɯ ɜɪɟɞɧɵɯ 

ɹɜɥɟɧɢɣ ɩɪɨɬɢɜ ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɤɨɦɩɨɧɨɜɤɟ ɜ ɨɬɞɟɥɶɧɨɣ 

ɨɝɪɚɠɞɟɧɧɨɣ ɫɬɟɧɨɣ, ɧɚɩɪɢɦɟɪ: ɤɭɡɧɟɱɧɵɣ, ɫɜɚɪɨɱɧɵɣ, ɦɟɞɧɢɰɤɨ-

ɠɟɫɬɹɧɢɰɤɢɣ. 

ɉɪɢ ɤɨɦɩɨɧɨɜɤɟ ɬɪɭɞɧɨ ɨɛɟɫɩɟɱɢɬɶ ɫɨɜɩɚɞɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɩɥɨɳɚɞɟɣ ɫ 

ɩɪɢɧɹɬɵɦɢ, ɩɨɷɬɨɦɭ ɞɨɩɭɫɤɚɟɬɫɹ ɢɯ ɪɚɫɯɨɠɞɟɧɢɟ ɜ ɩɪɟɞɟɥɚɯ ±15 [2]. 

 

2.8 ȼɵɛɨɪ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɪɢ ɜɵɛɨɪɤɟ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɭɱɢɬɵɜɚɬɶ ɯɚɪɚɤɬɟɪ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɝɪɭɡɨɩɨɬɨɤɚ, ɝɚɛɚɪɢɬɵ 
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ɬɪɚɧɫɩɨɪɬɧɵɯ ɨɛɴɟɤɬɨɜ. Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɚɫɫɟ ɩɨɞɧɢɦɚɟɦɵɯ ɢ 

ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ. 

 

2.9 Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢ ɜɵɩɨɥɧɟɧɢɟ ɫɛɨɪɨɱɧɨ-ɪɚɡɛɨɪɨɱɧɵɯ 
ɪɚɛɨɬ 

ɉɨɞ ɨɪɝɚɧɢɡɚɰɢɟɣ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɩɨɧɢɦɚɟɬɫɹ ɩɪɚɜɢɥɶɧɚɹ ɪɚɫɫɬɚɧɨɜɤɚ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɢɜɵɝɨɞɧɟɣɲɟɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, 

ɪɚɜɧɨɦɟɪɧɨɟ ɫɧɚɛɠɟɧɢɟ ɟɝɨ ɨɛɴɟɤɬɚɦɢ ɫɛɨɪɤɢ ɢ ɪɚɡɛɨɪɤɢ, ɦɟɯɚɧɢɡɚɰɢɹ ɢ 

ɨɫɧɚɳɟɧɢɟ ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ. 

Ɉɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɹɜɥɹɟɬɫɹ ɟɝɨ 

ɩɥɚɧɢɪɨɜɤɚ, ɬ. ɟ. ɪɚɫɩɨɥɨɠɟɧɢɟ ɟɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɢɯ ɪɚɛɨɱɢɯ ɦɟɫɬ, 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɢɧɫɬɪɭɦɟɧɬɨɜ, ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ 

ɪɚɛɨɱɟɝɨ. 

ɉɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜɧɵɟ 

ɞɨɫɬɢɠɟɧɢɹ ɧɚɭɱɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ. 

Ɋɚɫɫɬɨɹɧɢɹ ɨɬ ɬɚɪɵ ɢ ɨɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨ ɪɚɛɨɱɟɝɨ ɞɨɥɠɧɵ ɛɵɬɶ ɬɚɤɢɦɢ, 

ɱɬɨ ɪɚɛɨɱɢɣ ɦɨɝ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɞɜɢɠɟɧɢɟ ɪɭɤ, ɬ. ɟ. ɩɪɢ ɷɬɨɦ 

ɧɟ ɧɚɤɥɨɧɹɬɶɫɹ ɫɢɥɶɧɨ, ɧɟ ɩɪɢɫɟɞɚɬɶ, ɧɟ ɬɹɧɭɬɶɫɹ ɜɵɫɨɤɨ. 
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3. ɉɊɈȿɄɌɇȺə ɑȺɋɌɖ 

3.1 ɍɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ 

 

Ɋɟɡɢɧɨɜɚɹ ɥɟɧɬɨɱɤɚ 11 ɩɨɫɬɭɩɚɟɬ ɢɡ ɲɩɪɢɰ-ɦɚɲɢɧɵ 12, ɩɪɨɯɨɞɢɬ ɩɨ 

ɩɨɞɞɟɪɠɢɜɚɸɳɢɦ ɢ ɤɨɦɩɟɧɫɢɪɭɸɳɟɦɭ ɪɨɥɢɤɚɦ 9, 10 ɢ 14, ɨɛɪɚɡɭɹ 

ɤɨɦɩɟɧɫɚɰɢɨɧɧɭɸ ɩɟɬɥɸ, ɢ ɩɨɞɚɟɬɫɹ ɦɟɠɞɭ ɩɨɞɚɸɳɢɦ 5 ɢ ɩɪɢɠɢɦɧɵɦ 6 

ɪɨɥɢɤɚɦɢ (ɪɢɫɭɧɨɤ 3.1). ɉɧɟɜɦɨɰɢɥɢɧɞɪɨɦ 15 ɩɨɜɨɪɚɱɢɜɚɸɬ ɤɪɨɧɲɬɟɣɧ 7.  

 

1 - ɫɛɨɪɨɱɧɵɣ ɛɚɪɚɛɚɧ; 2 - ɪɨɥɢɤ; 3 - ɧɨɠ; 4 - ɩɪɢɜɨɞ; 5 - ɩɨɞɚɸɳɢɣ ɪɨɥɢɤ; 6 - ɩɪɢɠɢɦɧɨɣ 
ɪɨɥɢɤ; 7,21 - ɪɵɱɚɝ; 8,15,20 - ɩɧɟɜɦɨɰɢɥɢɧɞɪ; 

9,10 - ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɪɨɥɢɤɢ; 11 - ɥɟɧɬɨɱɧɚɹ ɡɚɝɨɬɨɜɤɚ; 12 - ɲɩɪɢɰ-ɦɚɲɢɧɚ;  
13 - ɩɪɨɝɪɚɦɦɧɵɣ ɦɟɯɚɧɢɡɦ; 14 - ɤɨɦɩɟɧɫɢɪɭɸɳɢɣ ɪɨɥɢɤ; 

16 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 17,27 - ɰɟɩɧɵɟ ɩɟɪɟɞɚɱɢ; 18 - ɪɟɞɭɤɬɨɪ; 19 - ɡɜɟɡɞɨɱɤɚ;  
22 - ɤɪɨɧɲɬɟɣɧ; 23 - ɜɢɥɤɚ; 24,26 - ɪɨɥɢɤ; 25 - ɨɫɶ. 

Ɋɢɫɭɧɨɤ 3.1 – ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɧɚɥɨɠɟɧɢɹ ɩɪɨɬɟɤɬɨɪɧɨɣ ɥɟɧɬɵ 
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ɉɪɢ ɜɤɥɸɱɟɧɧɨɣ ɲɩɪɢɰ-ɦɚɲɢɧɟ 12 ɩɟɪɟɞɧɸɸ ɤɪɨɦɤɭ ɲɩɪɢɰɭɟɦɨɣ 

ɥɟɧɬɨɱɧɨɣ ɡɚɝɨɬɨɜɤɢ 11 ɱɟɪɟɡ ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ 9 ɢ 10 ɤɨɦɩɟɧɫɢɪɭɸɳɢɣ 14 

ɪɨɥɢɤɢ ɩɪɨɩɭɫɤɚɸɬ ɦɟɠɞɭ ɪɨɥɢɤɚɦɢ 5 ɢ 6 ɩɨɞ ɩɪɢɠɢɦɧɭɸ ɤɨɥɨɞɤɭ 4 ɧɚ ɪɨɥɢɤ 

2, ɤɨɥɨɞɤɭ ɩɪɢɠɢɦɚɸɬ ɢ ɩɨɫɥɟ ɨɛɪɚɡɨɜɚɧɢɹ ɩɨɞ ɜɟɫɨɦ ɪɨɥɢɤɚ 14 ɢɡ ɥɟɧɬɨɱɧɨɣ 

ɡɚɝɨɬɨɜɤɢ 11 ɧɟɨɛɯɨɞɢɦɨɣ ɩɟɬɥɢ ɩɪɨɜɢɫɚ ɩɨɜɨɪɨɬɧɵɣ ɪɵɱɚɝ 7 ɩɪɢɜɨɞɨɦ 15 

ɩɟɪɟɦɟɳɚɟɬ ɤ ɫɛɨɪɨɱɧɨɦɭ ɛɚɪɚɛɚɧɭ 1 ɢ ɩɪɢɠɢɦɚɟɬ ɪɨɥɢɤ 26 ɤ ɩɨɜɟɪɯɧɨɫɬɢ 

ɛɚɪɚɛɚɧɚ 1. ɉɪɢ ɜɤɥɸɱёɧɧɨɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɦɭɮɬɟ ɢ ɨɬɜɟɞɟɧɧɨɦ ɬɨɪɦɨɡɧɨɦ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ 4 ɜɤɥɸɱɚɸɬ ɩɪɢɜɨɞ ɛɚɪɚɛɚɧɚ, ɩɪɢɠɢɦɧɭɸ ɤɨɥɨɞɤɭ 4 ɩɪɢ ɷɬɨɦ 

ɨɬɜɨɞɹɬ. Ʌɟɧɬɨɱɤɚ 11 ɧɚɱɢɧɚɟɬ ɧɚɦɚɬɵɜɚɬɶɫɹ ɧɚ ɛɚɪɚɛɚɧ 1. Ɂɚɞɚɧɧɚɹ ɜɵɬɹɠɤɚ 

ɩɟɪɟɞɧɟɝɨ ɤɨɧɰɚ ɥɟɧɬɵ ɜ ɧɚɥɚɞɨɱɧɨɦ ɪɟɠɢɦɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɩɨɞɛɨɪɚ 

ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɛɚɪɚɛɚɧɚ 1. Ɋɨɥɢɤ 6 ɩɨɞɠɚɬ ɩɪɢɜɨɞɨɦ 8 ɤ ɩɨɜɟɪɯɧɨɫɬɢ 

ɪɨɥɢɤɚ 5 ɢ ɨɝɪɚɧɢɱɢɜɚɟɬ ɞɥɢɧɭ ɭɱɚɫɬɤɚ ɜɵɬɹɠɤɢ. Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ ɨɫɬɚɧɨɜɤɚ 

ɩɪɢɜɨɞɚ ɛɚɪɚɛɚɧɚ, ɨɞɧɨɜɪɟɦɟɧɧɵɣ ɩɪɢɠɢɦ ɥɟɧɬɵ ɤɨɥɨɞɤɨɣ 4 ɢ ɟɟ ɪɟɡɤɚ ɧɚ 

ɪɨɥɢɤɟ 2 ɧɨɠɨɦ. ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɩɪɢɜɨɞɚ 4 ɩɪɢɠɢɦɧɚɹ ɤɨɥɨɞɤɚ  ɩɪɢɠɢɦɚɟɬ 

ɜɵɬɹɧɭɬɵɣ ɤɨɧɟɰ ɥɟɧɬɵ ɤ ɪɨɥɢɤɭ 2, ɩɪɢ ɷɬɨɦ ɦɟɠɞɭ ɪɨɥɢɤɚɦɢ 2 ɢ 5 

ɮɢɤɫɢɪɭɟɬɫɹ ɭɦɟɧɶɲɚɸɳɢɣɫɹ ɩɨ ɲɢɪɢɧɟ ɢ ɤɚɥɢɛɪɭ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɞɚɱɢ 

ɭɱɚɫɬɨɤ  ɥɟɧɬɵ 11. ɉɨɜɨɪɨɬɧɵɣ ɪɵɱɚɝ 7 ɨɬɜɨɞɹɬ ɩɪɢɜɨɞɨɦ 15, ɚ ɧɚɦɨɬɚɧɧɭɸ ɧɚ 

ɛɚɪɚɛɚɧ ɩɪɢ ɧɚɥɚɞɤɟ ɪɟɡɢɧɨɜɭɸ ɫɦɟɫɶ ɜɨɡɜɪɚɳɚɸɬ ɜ ɡɚɝɪɭɡɨɱɧɭɸ ɜɨɪɨɧɤɭ 

ɲɩɪɢɰ-ɦɚɲɢɧɵ 12. ɒɩɪɢɰɭɟɦɚɹ ɥɟɧɬɚ 11 ɜ ɷɬɨ ɜɪɟɦɹ ɤɨɩɢɬɫɹ ɩɨɞ ɜɟɫɨɦ 

ɤɨɦɩɟɧɫɢɪɭɸɳɟɝɨ ɪɨɥɢɤɚ 14 ɜ ɜɢɞɟ ɩɟɬɥɢ. ɍɫɬɪɨɣɫɬɜɨ ɝɨɬɨɜɨ ɤ ɪɚɛɨɬɟ. 

Ⱦɚɥɟɟ ɪɚɛɨɬɚ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɜ ɜɢɞɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɱɟɪɟɞɭɸɳɢɯɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɰɢɤɥɨɜ, ɤɨɬɨɪɵɟ 

ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

Ʉɚɤ ɬɨɥɶɤɨ ɲɩɪɢɰɭɟɦɚɹ ɥɟɧɬɚ 11 ɩɨɞ ɜɟɫɨɦ ɤɨɦɩɟɧɫɢɪɭɸɳɟɝɨ ɪɨɥɢɤɚ 14 

ɨɛɪɚɡɭɟɬ ɧɟɨɛɯɨɞɢɦɭɸ ɩɟɬɥɸ ɩɪɨɜɢɫɚ, ɩɪɨɢɫɯɨɞɢɬ ɩɨɞɚɱɚ ɥɟɧɬɵ ɩɨɜɨɪɨɬɧɵɦ 

ɪɵɱɚɝɨɦ 7 ɤ ɫɛɨɪɨɱɧɨɦɭ ɛɚɪɚɛɚɧɭ 1, ɨɬɜɨɞ ɩɪɢɠɢɦɧɨɣ ɤɨɥɨɞɤɢ  ɢ ɩɪɢɠɢɦɧɨɝɨ 

ɪɨɥɢɤɚ 6 (ɥɟɧɬɚ 11 ɩɪɢ ɷɬɨɦ ɭɞɟɪɠɢɜɚɟɬɫɹ ɧɚ ɪɨɥɢɤɟ 2 ɡɚ ɫɱɟɬ ɚɞɝɟɡɢɢ), 

ɜɤɥɸɱɟɧɢɟ ɩɪɢɜɨɞɚ ɫɛɨɪɨɱɧɨɝɨ ɛɚɪɚɛɚɧɚ ɢ ɡɚɩɪɚɜɤɚ ɥɟɧɬɵ ɧɚ ɡɚɝɨɬɨɜɤɭ 

ɩɨɤɪɵɲɤɢ. ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɦɭɮɬɚ ɩɪɢ ɷɬɨɦ ɨɬɤɥɸɱɟɧɚ. ȼɵɬɹɧɭɬɵɣ ɭɱɚɫɬɨɤ  

ɥɟɧɬɵ 11 ɧɚɦɚɬɵɜɚɟɬɫɹ ɧɚ ɡɚɝɨɬɨɜɤɭ ɩɨɤɪɵɲɤɢ, ɨɛɪɚɡɭɹ ɧɚɱɚɥɨ ɩɟɪɜɨɝɨ ɫɥɨɹ. 
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Ɂɚɬɟɦ ɩɨɜɨɪɨɬɧɵɣ ɪɵɱɚɝ 7 ɨɬɜɨɞɢɬɫɹ ɜ ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ. Ɉɫɬɚɥɶɧɭɸ 

ɱɚɫɬɶ ɩɟɪɜɨɝɨ ɫɥɨɹ ɢ ɜɬɨɪɨɣ ɫɥɨɣ ɧɚɜɢɜɚɸɬ ɥɟɧɬɨɣ ɫ ɩɨɫɬɨɹɧɧɨɣ ɲɢɪɢɧɨɣ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɲɢɪɢɧɟ ɨɫɧɨɜɚɧɢɹ ɩɪɨɬɟɤɬɨɪɚ, ɢ ɤɚɥɢɛɪɨɦ, ɤɨɬɨɪɚɹ ɛɟɡ 

ɧɚɬɹɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɣ ɩɟɬɥɢ. ɉɪɢ ɧɚɜɢɜɤɟ ɩɨɫɥɟɞɭɸɳɢɯ 

ɫɥɨɟɜ ɥɟɧɬɭ ɩɨɞɜɟɪɝɚɸɬ ɜɵɬɹɠɤɟ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɬɛɨɪɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɡɚɞɚɧɧɵɦ ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɦ ɩɪɨɮɢɥɟɦ ɩɪɨɬɟɤɬɨɪɚ, ɢɡɦɟɧɹɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 

ɨɛɪɚɡɨɦ ɫɤɨɪɨɫɬɶ ɩɪɢɜɨɞɚ ɫɛɨɪɨɱɧɨɝɨ ɛɚɪɚɛɚɧɚ ɩɪɨɝɪɚɦɦɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɫ 

ɤɚɠɞɵɦ ɨɛɨɪɨɬɨɦ ɫɛɨɪɨɱɧɨɝɨ ɛɚɪɚɛɚɧɚ. ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɦɭɮɬɚ ɩɪɢ ɷɬɨɦ 

ɜɤɥɸɱɟɧɚ, ɩɪɢɠɢɦɧɨɣ ɪɨɥɢɤ 6 ɩɪɢɠɢɦɚɟɬ ɥɟɧɬɭ ɤ ɩɨɞɚɸɳɟɦɭ ɪɨɥɢɤɭ 5 

ɩɪɢɜɨɞɨɦ 8. ɋɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɥɟɧɬɵ 11 ɫ ɩɨɞɚɸɳɢɦ ɪɨɥɢɤɨɦ 5 ɩɪɢɦɟɪɧɨ ɪɚɜɧɚ 

ɫɤɨɪɨɫɬɢ ɜɵɯɨɞɚ ɥɟɧɬɵ ɢɡ ɲɩɪɢɰ- ɦɚɲɢɧɵ 12. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɪɵɱɚɝ 21 ɫ 

ɩɨɦɨɳɶɸ ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ 20 ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ ɬɚɤ, ɱɬɨ ɪɵɱɚɝ 21 ɩɟɪɟɦɟɳɚɟɬɫɹ ɤ 

ɛɚɪɚɛɚɧɭ 1 ɢ, ɩɨɜɨɪɚɱɢɜɚɹɫɶ ɜɨɤɪɭɝ ɨɫɢ, ɫɚɦɨɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɨ ɭɩɨɪɚ ɜ ɤɚɪɤɚɫ 

ɪɨɥɢɤɨɜ 24 ɢ 26. Ʌɟɧɬɨɱɤɚ 11 ɧɚɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɤɚɪɤɚɫ ɩɨɤɪɵɲɤɢ ɢ 

ɩɪɢɤɚɬɵɜɚɟɬɫɹ ɤ ɧɟɦɭ ɫɧɚɱɚɥɚ ɩɨ ɜɫɟɣ ɲɢɪɢɧɟ ɪɨɥɢɤɨɦ 26, ɚ ɡɚɬɟɦ ɟё ɤɪɨɦɤɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɢɤɚɬɵɜɚɸɬɫɹ ɪɨɥɢɤɚɦɢ 24. 

ɉɪɢ ɷɬɨɦ ɩɟɪɟɯɨɞɧɵɟ ɭɱɚɫɬɤɢ ɥɟɧɬɵ ɫ ɭɦɟɧɶɲɚɸɳɢɦɢɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 

ɨɬɛɨɪɚ ɲɢɪɢɧɨɣ ɢ ɤɚɥɢɛɪɨɦ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɨɞɧɨɣ ɫɬɭɩɟɧɢ 

ɜɵɬɹɝɢɜɚɧɢɹ ɤ ɞɪɭɝɨɣ ɦɟɠɞɭ ɩɨɞɚɸɳɢɦ ɪɨɥɢɤɨɦ 5 ɢ ɫɛɨɪɨɱɧɵɦ ɛɚɪɚɛɚɧɨɦ 1, 

ɭɤɥɚɞɵɜɚɸɬ, ɫɨɜɦɟɳɚɹ ɢɯ ɧɚɱɚɥɨ ɫ ɧɚɱɚɥɨɦ ɩɟɪɜɨɝɨ ɫɥɨɹ, ɢɦɟɸɳɟɝɨ ɡɚɞɚɧɧɵɟ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɜɵɬɹɠɤɨɣ ɨɛɪɚɬɧɵɟ ɢɡɦɟɧɟɧɢɹ ɲɢɪɢɧɵ ɢ ɤɚɥɢɛɪɚ. ɗɬɨ 

ɩɨɡɜɨɥɹɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɡɢɬɶ ɨɞɧɚ ɤ ɞɪɭɝɨɣ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɵɯ 

ɫɟɱɟɧɢɣ ɢ ɜɵɫɨɬɭ ɩɨ ɩɟɪɢɦɟɬɪɭ ɧɚɜɢɜɚɟɦɨɣ ɩɪɨɬɟɤɬɨɪɧɨɣ ɡɚɝɨɬɨɜɤɢ. ɉɨɫɥɟ 

ɧɚɜɢɜɤɢ ɩɪɨɬɟɤɬɨɪɧɨɣ ɡɚɝɨɬɨɜɤɢ ɫ ɡɚɞɚɧɧɵɦ ɱɢɫɥɨɦ ɫɥɨɟɜ ɩɨɜɨɪɨɬɧɵɣ ɪɵɱɚɝ 7 

ɫ ɩɨɦɨɳɶɸ ɩɪɢɜɨɞɚ 15 ɩɟɪɟɦɟɳɚɟɬɫɹ ɤ ɫɛɨɪɨɱɧɨɦɭ ɛɚɪɚɛɚɧɭ, ɩɪɨɢɫɯɨɞɢɬ 

ɨɫɬɚɧɨɜɤɚ ɩɪɢɜɨɞɚ ɛɚɪɚɛɚɧɚ 1 ɢ ɩɪɢɜɨɞɚ 18 ɩɨɞɚɸɳɟɝɨ ɪɨɥɢɤɚ, 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɦɭɮɬɚ ɨɬɤɥɸɱɚɟɬɫɹ, ɬɨɪɦɨɡɧɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ 4 

ɡɚɬɨɪɦɚɠɢɜɚɟɬ ɩɨɞɚɸɳɢɣ ɪɨɥɢɤ 2, ɩɪɢɠɢɦɧɚɹ ɤɨɥɨɞɤɚ 4 ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɩɪɢɜɨɞɚ ɩɪɢɠɢɦɚɟɬ ɜɵɬɹɧɭɬɵɣ ɤɨɧɟɰ ɥɟɧɬɵ ɤ ɪɨɥɢɤɭ 2 ɮɢɤɫɢɪɭɟɬɫɹ 

ɭɦɟɧɶɲɚɸɳɢɣɫɹ ɩɨ ɲɢɪɢɧɟ ɢ ɤɚɥɢɛɪɭ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɞɚɱɢ ɭɱɚɫɬɨɤ ɥɟɧɬɵ 
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11.Ɉɞɧɨɜɪɟɦɟɧɧɨ ɩɪɨɢɫɯɨɞɢɬ ɪɟɡ ɥɟɧɬɨɱɤɢ ɧɨɠɨɦ. ɉɨɜɨɪɨɬɧɵɣ ɪɵɱɚɝ 7 

ɨɬɜɨɞɢɬɫɹ ɜ ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ.  

 

3.2 Ɋɚɫɱɟɬ ɤɪɟɩɟɠɧɨɣ ɪɟɡɶɛɵ 

ȼɢɬɤɢ ɪɟɡɶɛɵ ɛɨɥɬɚ ɢ ɝɚɣɤɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɫɦɹɬɢɟ ɢ ɫɪɟɡ. 

1) ɇɚɩɪɹɠɟɧɢɟ ɫɦɹɬɢɹ (ɫɪɟɞɧɟɟ) ɜ ɪɟɡɶɛɟ  

][
)(

4
2

1

2 ɫɦ
m

ɫɦ
zdd

F 


 
−

= ,                                           (3.1) 

ɝɞɟ z - ɱɢɫɥɨ ɜɢɬɤɨɜ ɧɚ ɞɥɢɧɟ ɫɜɢɧɱɢɜɚɧɢɹ (ɜɵɫɨɬɟ ɝɚɣɤɢ): z = ɇ/Ɋ; 

       F-ɨɫɟɜɚɹ ɫɢɥɚ ɧɚ ɜɢɧɬɟ, ɇ; 

       ɇ - ɜɵɫɨɬɚ ɝɚɣɤɢ, ɦɦ; 

       Ɋ - ɲɚɝ ɪɟɡɶɛɵ, ɦɦ; 

       m - ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɩɨ ɜɢɧɬɚɦ ɪɟɡɶɛɵ ɫ ɭɱɟɬɨɦ  

ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ: m =0,56…0,75. 

5,208,2
75.05,37)1820(14,3

35054
22

=
−


=ñì ɇ/ɦɦ2 

ɬ.ɤ. z = 30/1,25=37,5 

ɨɬɫɸɞɚ ɜɢɞɧɨ, ɱɬɨ ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ. 

2) ɇɚɩɪɹɠɟɧɢɟ ɫɪɟɡɚ ɜ ɪɟɡɶɛɟ  

][
1

1 ɫɪ
mHkKd

F 


 = ,                                                   (3.2) 

ɝɞɟ   - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɢɩ ɪɟɡɶɛɵ: 

         ɞɥɹ ɬɪɟɭɝɨɥɶɧɨɣ ɪɟɡɶɛɵ  =0,87. 

6085.2
75,087,0302014,3

3505
=


=  ɇ/ɦɦ2 

ɨɬɫɸɞɚ ɜɢɞɧɨ, ɱɬɨ ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ. 

3) ɉɪɨɱɧɨɫɬɶ ɝɨɥɨɜɤɢ ɛɨɥɬɚ ɧɚ ɫɪɟɡ 

][3 ɫɪ
dh

F 


 = ,                                                      (3.3) 

ɝɞɟ  d – ɞɢɚɦɟɬɪ ɫɬɟɪɠɧɹ ɛɨɥɬɚ, ɦɦ; 

        h – ɜɵɫɨɬɚ ɝɨɥɨɜɤɢ ɛɨɥɬɚ, ɦɦ. 
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16.11
52014,3

3505
3 =


=  ɇ/ɦɦ2 

ɨɬɫɸɞɚ ɜɢɞɧɨ, ɱɬɨ ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ. 

 

3.3 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɢ ɜɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɲɢɧɵ 

 Ɍɳɚɬɟɥɶɧɵɣ ɨɫɦɨɬɪ ɩɨɫɬɭɩɢɜɲɢɯ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɲɢɧ ɩɪɨɢɡɜɨɞɢɦ ɧɚ 

ɫɬɚɧɤɟ ɞɥɹ ɨɫɦɨɬɪɚ ɩɨɤɪɵɲɟɤ (ɢɧɞ. 821-01). ɉɪɢ ɨɫɦɨɬɪɟ ɜɵɹɜɥɹɸɬ ɬɪɟɳɢɧɵ, 

ɩɨɪɟɡɵ ɢ ɞɪɭɝɢɟ ɧɚɪɭɠɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ. ɍɞɚɥɹɸɬ ɩɨɫɬɨɪɨɧɧɢɟ ɜɤɥɸɱɟɧɢɹ, 

ɨɩɪɟɞɟɥɹɸɬ ɪɚɡɦɟɪɵ ɧɚɪɭɠɧɵɯ ɢ ɫɤɜɨɡɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ, ɫ ɩɨɦɨɳɶɸ ɳɭɩɚ 

ɢɡɦɟɪɹɸɬ ɢɯ ɝɥɭɛɢɧɭ. Ⱦɥɹ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɵɯ ɲɢɧ ɩɪɨɜɨɞɹɬ ɩɧɟɜɦɨɫɤɨɩɢɸ.  

Ɋɟɠɢɦ ɞɥɹ ɨɫɦɨɬɪɚ ɲɢɧ: 

     - ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɫɢɥɢɟ ɩɪɢ ɪɚɡɜɟɞɟɧɢɢ ɛɨɪɬɨɜ – 9000 ɤɝɫ; 

     - ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɩɨɤɪɵɲɤɢ – 0,25 ɦ/ɫ; 

     - ɫɤɨɪɨɫɬɶ ɩɨɞɴɟɦɚ ɫɬɨɥɚ – 0,8 ɦ/ɦɢɧ. 

ɇɨɪɦɭ ɜɪɟɦɟɧɢ ɧɚ ɨɫɦɨɬɪ ɲɢɧɵ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɩ
ɌɌɌɌɌ ɉɁ

ȾɈɉȼɨШɌ +++= ,                                             (3.4) 

ɝɞɟ   Ɍɨ – ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ ɨɫɦɨɬɪɚ ɨɞɧɨɣ ɲɢɧɵ, ɦɢɧ; 

        Ɍȼ – ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɦɢɧ; 

        ɌȾɈɉ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɦɢɧ; 

        ɌɉɁ – ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɦɢɧ; 

         n – ɤɨɥɢɱɟɫɬɜɨ ɞɟɬɚɥɟɣ ɜ ɩɚɪɬɢɢ, ɲɬ. 

ɉɪɢɧɢɦɚɟɦ n = 10 ɲɬ. 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɨɫɦɨɬɪɚ ɨɞɧɨɣ ɲɢɧɵ: 

  Ɍɨ=1,5 ɦɢɧ. [4]. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɛɟɪɟɦ ɢɡ ɬɚɛɥɢɰɵ 43 /4/: 

Ɍɜ=0,38 ɦɢɧ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

100

)( ɄɌɌɌ ȼɈ
ȾɈɉ

+
= ,                                                       (3.5) 
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  ɝɞɟ Ʉ = 8…10 % - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɜɪɟɦɟɧɢ ɨɬ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 

ɦɢɧɌ ȾɈɉ 01,0
100

08.0)38,05.1(
=

+
= . 

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɨ ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɌɉɁ = 15 ɦɢɧ [4]. 

39,3
10

15
01,038.05.1 =+++=ШɌɌ  ɦɢɧ. 

Ɉɞɧɨ ɢɡ ɨɫɧɨɜɧɵɯ ɭɫɥɨɜɢɣ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɲɢɧ – ɱɢɫɬɨɬɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɪɟɦɨɧɬɢɪɭɟɦɵɯ ɭɱɚɫɬɤɨɜ ɢ ɲɢɧɨɪɟɦɨɧɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɇɨɣɤɭ 

ɲɢɧ ɩɪɨɢɡɜɨɞɹɬ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɦɨɟɱɧɵɯ ɦɚɲɢɧɚɯ (ɢɧɞ. 800-02) ɬɟɩɥɨɣ ɜɨɞɨɣ, 

ɩɨɫɬɭɩɚɸɳɟɣ ɩɨɞ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ, ɫ ɩɨɦɨɳɶɸ ɜɪɚɳɚɸɳɢɯɫɹ ɤɚɩɪɨɧɨɜɵɯ 

ɢɥɢ ɪɟɡɢɧɨɜɵɯ ɳɟɬɨɤ. 

Ɋɟɠɢɦɵ ɞɥɹ ɦɨɣɤɢ ɲɢɧ: 

       - ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɩɨɤɪɵɲɤɢ – 3,0 ɦ/ɫ; 

       - ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɳɟɬɨɤ – 7,3 ɦ/ɫ; 

       - ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɜ ɮɨɪɫɭɧɤɚɯ – 15-20 2/ ɫɦɤɝɫ ; 

- ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ – 40°ɋ.  

ɒɬɭɱɧɨɟ ɜɪɟɦɹ ɧɚ ɦɨɣɤɭ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɩ
ɌɌɌɌɌ ɉɁ

ȾɈɉȼɨШɌ +++=                                                     (3.6) 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɦɨɣɤɢ: 

  Ɍɨ=1,2 ɦɢɧ. (ɫɬɪɚɧɢɰɚ 165/4/) 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɛɟɪɟɦ ɢɡ ɬɚɛɥɢɰɵ [4]: 

Ɍɜ=0,42 ɦɢɧ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

100

)( ɄɌɌɌ ȼɈ
ȾɈɉ

+
= ,                                                      (3.7) 

  ɝɞɟ Ʉ = 8…10 %  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɜɪɟɦɟɧɢ ɨɬ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 

ɦɢɧɌ ȾɈɉ 01,0
100

08.0)42,02.1(
=

+
= . 

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɨ ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɌɉɁ = 10 ɦɢɧ [4]. 
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63.2
10

10
01,042.02.1 =+++=ШɌɌ  ɦɢɧ. 

Ⱦɥɹ ɫɭɲɤɢ ɩɨɤɪɵɲɟɤ ɩɪɢɦɟɧɹɟɦ ɬɟɪɦɨɪɚɞɢɚɥɶɧɭɸ ɫɭɲɢɥɤɭ ɒɋȻ. 

 Ɋɟɠɢɦ ɪɚɛɨɬɵ ɫɭɲɢɥɤɢ ɒɋȻ: 

       - ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɫɭɲɢɥɤɟ – 50-60°ɋ; 

       - ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɤɪɵɲɟɤ (ɫɧɚɪɭɠɢ) – 70-80°ɋ; 

       - ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɛɚɪɚɛɚɧɚ – 2-5 ɨɛ/ɦɢɧ. 

ɉɨɫɥɟ ɫɭɲɤɢ ɩɪɨɜɟɪɹɟɦ ɜɥɚɠɧɨɫɬɶ ɩɨɤɪɵɲɤɢ ɫ ɩɨɦɨɳɶɸ ɩɨɪɬɚɬɢɜɧɨɝɨ 

ɩɪɢɛɨɪɚ – ɷɥɟɤɬɪɨɜɥɚɝɨɦɟɪɚ ɬɢɩɚ ɂɒɉ-2. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɭɲɢɥɤɢ ɒɋȻ – 100-150 ɩɨɤɪɵɲɟɤ ɜ ɫɭɬɤɢ. ɒɬɭɱɧɨɟ 

ɜɪɟɦɹ ɧɚ ɫɭɲɤɭ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɩ
ɌɌɌɌɌ ɉɁ

ȾɈɉȼɨШɌ +++=                                                       (3.8) 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɫɭɲɤɢ: 

  Ɍɨ=3,0 ɦɢɧ. [4]. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɛɟɪɟɦ ɢɡ ɬɚɛɥɢɰɵ [4]. 

Ɍɜ=0,45 ɦɢɧ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

100

)( ɄɌɌɌ ȼɈ
ȾɈɉ

+
= ,                                                      (3.9) 

ɝɞɟ Ʉ = 8…10 %  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɜɪɟɦɟɧɢ ɨɬ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 

                       ɦɢɧɌ ȾɈɉ 01,0
100

08.0)45,00.3(
=

+
= . 

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɨ ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɌɉɁ = 12 ɦɢɧ [4]. 

66.4
10

12
01,045.00.3 =+++=ШɌɌ  ɦɢɧ. 

ɒɟɪɨɯɨɜɤɭ ɢɡɧɨɲɟɧɧɨɝɨ ɩɪɨɬɟɤɬɨɪɚ ɩɪɨɢɡɜɨɞɢɦ ɧɚ ɤɨɩɢɪɨɜɚɥɶɧɨ- 

ɲɟɪɨɯɨɜɚɥɶɧɨɦ ɫɬɚɧɤɟ ɒɒɄ-64. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɬɚɧɤɚ – 12 ɩɨɤɪɵɲɟɤ ɜ 

ɱɚɫ. 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɫɬɚɧɤɚ ɒɒɄ-64: 

    - ɥɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɥɢɤɚ ɩɪɢɜɨɞɚ ɩɨɤɪɵɲɤɢ:  

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
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                     - ɩɟɪɜɚɹ – 1,35 ɦ/ɫ; 

                     - ɜɬɨɪɚɹ – 2,05 ɦ/ɫ; 

   - ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɩɨɜɨɪɨɬɧɨɝɨ ɤɪɨɧɲɬɟɣɧɚ: 

                     - ɩɟɪɜɚɹ ɫɤɨɪɨɫɬɶ – 0,16 ɨɛ/ɦɢɧ; 

                     - ɜɬɨɪɚɹ ɫɤɨɪɨɫɬɶ – 0,25 ɨɛ/ɦɢɧ; 

        - ɞɚɜɥɟɧɢɟ ɜ ɩɧɟɜɦɨɫɢɫɬɟɦɟ – 6 2/ ɫɦɤɝɫ . 

Ʉɨɩɢɪɵ ɤ ɫɬɚɧɤɭ ɒɒɄ-64 ɢɡɝɨɬɨɜɥɹɸɬ ɲɢɧɨɪɟɦɨɧɬɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ. ɉɪɢ 

ɜɵɛɨɪɟ ɩɪɨɮɢɥɹ ɤɨɩɢɪɨɜ ɨɛɵɱɧɨ ɢɫɯɨɞɹɬ ɢɡ ɧɨɦɢɧɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɩɨɤɪɵɲɟɤ. 

ɉɨɫɤɨɥɶɤɭ ɦɚɫɲɬɚɛ ɤɨɩɢɪɨɜɚɧɢɹ ɧɚ ɫɬɚɧɤɟ ɒɒɄ-64 1:1, ɩɪɨɮɢɥɶ ɤɨɩɢɪɚ 

ɞɨɥɠɟɧ ɫɨɜɩɚɞɚɬɶ ɫ ɩɪɨɮɢɥɟɦ ɨɛɪɚɛɨɬɚɧɧɨɣ ɩɨɤɪɵɲɤɢ, ɚ ɟɝɨ ɰɟɧɬɪ – ɫ ɰɟɧɬɪɨɦ 

ɩɪɨɮɢɥɹ ɩɨɤɪɵɲɤɢ. ɋɯɟɦɚ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɮɢɥɹ ɤɨɩɢɪɨɜ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

 ɇɨɪɦɭ ɜɪɟɦɟɧɢ ɧɚ ɲɟɪɨɯɨɜɤɭ ɲɢɧɵ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɩ
ɌɌɌɌɌ ɉɁ

ȾɈɉȼɨШɌ +++=                                                (3.10) 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɲɟɪɨɯɨɜɤɢ ɨɞɧɨɣ ɲɢɧɵ 11/70 R22,5: 

  Ɍɨ=5 ɦɢɧ. [4]. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɛɟɪɟɦ ɢɡ ɬɚɛɥɢɰɵ [4]. 

Ɍɜ=0,58 ɦɢɧ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

100

)( ɄɌɌɌ ȼɈ
ȾɈɉ

+
= ,                                                      (3.11) 

  ɝɞɟ Ʉ = 8…10 %  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ  

ɜɪɟɦɟɧɢ ɨɬ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 

ɦɢɧɌ ȾɈɉ 01,0
100

08.0)58,00.5(
=

+
= . 

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɨ ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɌɉɁ = 15 ɦɢɧ [4]. 

09.7
10

15
01,058.00.5 =+++=ШɌɌ  ɦɢɧ. 
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Ɋɢɫɭɧɨɤ 3.2 – ɋɯɟɦɚ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɮɢɥɹ ɤɨɩɢɪɚ ɤ ɲɟɪɨɯɨɜɚɥɶɧɨɦɭ ɫɬɚɧɤɭ 

 Ɍɚɛɥɢɰɚ 3.1 – Ɋɚɡɦɟɪɵ ɤɨɩɢɪɨɜ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɲɢɧ, ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɯ 

ɧɚɥɨɠɟɧɢɟɦ ɩɪɨɬɟɤɬɨɪɚ ɩɨɥɧɨɝɨ ɩɪɨɮɢɥɹ ɨɬ ɩɥɟɱɚ ɞɨ ɩɥɟɱɚ 

Ɋɚɡɦɟɪ 
ɲɢɧ 

B1 H1 H R R1 c r r1 b r2 

11/70R22,5  294 175 113 374 124 7 80 51 48 68 

 

ɉɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɢɬɶ ɤ ɧɚɥɨɠɟɧɢɸ ɧɨɜɨɝɨ ɩɪɨɬɟɤɬɨɪɚ ɧɚ 

ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ (ɨɬɲɟɪɨɯɨɜɚɧɧɭɸ) ɩɨɜɟɪɯɧɨɫɬɶ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ 

ɩɨɤɪɵɲɤɢ, ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɫɥɨɣ ɪɟɡɢɧɨɜɨɣ ɫɦɟɫɢ ɢɥɢ ɪɟɡɢɧɨɜɨɝɨ ɤɥɟɹ. 

Ⱦɥɹ ɧɚɧɟɫɟɧɢɹ ɤɥɟɹ ɧɚ ɩɨɤɪɵɲɤɭ ɢɫɩɨɥɶɡɭɟɦ ɪɭɱɧɨɣ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɩɪɟɞɟɪ 

ɦɨɞɟɥɢ 6108. 

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɪɚɛɨɬ ɩɨɤɪɵɲɤɢ ɩɨɫɬɭɩɚɸɬ ɧɚ ɭɱɚɫɬɨɤ ɧɚɥɨɠɟɧɢɹ 

ɩɪɨɬɟɤɬɨɪɚ. ɇɚɥɨɠɟɧɢɟ ɩɪɨɬɟɤɬɨɪɚ ɩɪɨɢɡɜɨɞɢɦ ɧɚ ɫɬɚɧɤɟ ɞɥɹ ɧɚɥɨɠɟɧɢɹ 

ɩɪɨɬɟɤɬɨɪɚ ɧɚɜɢɜɤɨɣ ɲɢɪɨɤɢɯ ɥɟɧɬ ɇɂɂɒɂɇɆȺɒ. 

Ⱦɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɥɳɢɧɵ ɩɪɨɬɟɤɬɨɪɚ ɦɨɠɧɨ 

ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɨɣ: 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
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h min =k (d k
100

n
 + 

2

1
d n  -  ),                                                  (3.12) 

ɝɞɟ h min  - ɦɢɧɢɦɚɥɶɧɚɹ (ɜ ɩɪɟɞɟɥɚɯ ɞɨɩɭɫɤɚ) ɬɨɥɳɢɧɚ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ 

ɩɪɨɬɟɤɬɨɪɚ, ɦɦ; 

      d k  - ɝɥɭɛɢɧɚ ɪɢɫɭɧɤɚ ɩɪɨɬɟɤɬɨɪɚ, ɦɦ;    

      d k = 20 ɦɦ [4]. 

      n – ɧɚɫɵɳɟɧɧɨɫɬɶ ɪɢɫɭɧɤɚ ɩɪɨɬɟɤɬɨɪɚ, %; 

      n = 75% [4]. 

      d n  - ɬɨɥɳɢɧɚ ɩɨɞɤɚɧɚɜɨɱɧɨɝɨ ɫɥɨɹ ɩɪɨɬɟɤɬɨɪɚ, ɦɦ; 

      d n  = 6 ɦɦ [4]. 

       - ɬɨɥɳɢɧɚ ɩɪɨɫɥɨɟɱɧɨɣ ɪɟɡɢɧɵ (ɤɥɟɹ), ɩɪɢɦɟɧɹɟɦɨɣ ɞɥɹ ɨɛɤɥɚɞɤɢ 

ɨɬɲɟɪɨɯɨɜɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɩɨɞ ɩɪɨɬɟɤɬɨɪ), ɦɦ; 

        = 2 ɦɦ [4]. 

      ɤ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɵɬɹɠɤɭ ɩɪɨɬɟɤɬɨɪɚ ɩɪɢ ɟɝɨ 

ɧɚɥɨɠɟɧɢɢ ɢ ɡɚɬɪɚɬɵ ɩɪɨɬɟɤɬɨɪɧɨɣ ɪɟɡɢɧɨɜɨɣ ɫɦɟɫɢ ɧɚ ɨɛɪɚɡɨɜɚɧɢɟ 

ɜɵɩɪɟɫɫɨɜɨɤ, ɪɚɜɧɵɣ 1,05 – 1,15. 

h min = 1,1 (20
100

75
 + 

2

1
 6 - 2) = 17,6 ɦɦ. 

Ɍɪɟɛɭɟɦɚɹ ɦɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɩɪɨɬɟɤɬɨɪɚ 17,6 ɦɦ.  

ɉɪɨɬɟɤɬɨɪ ɨɛɳɟɣ ɬɨɥɳɢɧɨɣ 18 ɦɦ ɧɚɤɥɚɞɵɜɚɟɦ ɧɚɜɢɜɤɨɣ 6 ɫɥɨɟɜ 

ɩɪɨɬɟɤɬɨɪɧɨɣ ɥɟɧɬɵ ɬɨɥɳɢɧɨɣ 3 ɦɦ ɡɚ 6 ɨɛɨɪɨɬɨɜ. 

Ⱦɥɢɧɚ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɩɪɨɬɟɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɢɚɦɟɬɪɨɦ (ɞɥɢɧɨɣ 

ɨɤɪɭɠɧɨɫɬɢ) ɨɬɲɟɪɨɯɨɜɚɧɧɨɣ ɲɢɧɵ ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɪɢɛɥɢɠɟɧɧɨ ɩɨ 

ɮɨɪɦɭɥɟ: 

L = C   D ɲ ,                                                                   (3.13) 

ɝɞɟ  L – ɞɥɢɧɚ ɩɪɮɢɥɢɪɨɜɚɧɧɨɝɨ ɩɪɨɬɟɤɬɨɪɚ, ɦɦ; 
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         C – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɵɬɹɠɤɭ ɩɪɨɬɟɤɬɨɪɚ ɩɪɢ ɟɝɨ 

ɧɚɥɨɠɟɧɢɢ, ɪɚɜɧɵɣ 0,94 – 0,95; 

         D ɲ  - ɞɢɚɦɟɬɪ ɨɬɲɟɪɨɯɨɜɚɧɧɨɣ ɲɢɧɵ, ɦɦ. 

         D ɲ  = 1081 ɦɦ. [4]. 

L = 0,953,141084 = 3225 ɦɦ. 

Ɉɛɳɚɹ ɞɥɢɧɚ: 

L = 32256 = 19350 ɦɦ. 

Ɋɚɫɯɨɞ ɩɪɨɬɟɤɬɨɪɧɨɣ ɪɟɡɢɧɵ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟɪɚ ɩɪɨɬɟɤɬɨɪɨɜ ɩɪɢɦɟɧɹɟɦɵɯ 

ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɚɧɧɨɝɨ ɪɚɡɦɟɪɚ ɲɢɧ: 

N ɩ  =  LB
hBbɄ ɩ





 +

−+ 
2

))((

100
,                                          (3.14) 

ɝɞɟ N ɩ  – ɪɚɫɯɨɞ ɩɪɨɬɟɤɬɨɪɧɨɣ ɪɟɡɢɧɵ ɜ ɝɪɚɦɦɚɯ ɧɚ 1 ɲɢɧɭ ɢɥɢ ɜ ɤɝ ɧɚ 

1000 ɲɢɧ; 

      Ʉ ɩ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɯɨɞɵ ɩɪɢ ɧɚɥɨɠɟɧɢɢ ɩɪɨɬɟɤɬɨɪɚ; 

        - ɩɥɨɬɧɨɫɬɶ ɩɪɨɬɟɤɬɨɪɧɨɣ ɪɟɡɢɧɵ,- ɝ/ɫɦ 3 ; 

       b - ɲɢɪɢɧɚ ɜɟɪɯɧɟɝɨ ɨɫɧɨɜɚɧɢɹ ɩɪɨɬɟɤɬɨɪɚ, ɦɦ; 

       B – ɲɢɪɢɧɚ ɧɢɠɧɟɝɨ ɨɫɧɨɜɚɧɢɹ ɩɪɨɬɟɤɬɨɪɚ, ɦɦ; 

       h - ɬɨɥɳɢɧɚ ɩɪɨɬɟɤɬɨɪɚ, ɦɦ; 

        - ɬɨɥɳɢɧɚ ɤɪɨɦɤɢ, ɦɦ; 

      L – ɞɥɢɧɚ ɩɪɨɬɟɤɬɨɪɚ, ɦɦ. 

     Ʉ ɩ  =  1,05 – 1,15 

     b = 186 ɦɦ; 

     ȼ = 270 ɦɦ; 

     h = 16,5 ɦɦ; 

     L = 4760,868 ɦɦ; 

      =3,0 ɦɦ; 

      = 3,2 ɝ/ɫɦ 3 ; 

     ȼɫɟ ɞɚɧɧɵɟ ɜɡɹɬɵ ɫ ɬɚɛɥɢɰɵ [4]. 
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 N ɩ = 0.19350.273.0
2

)3.065.1()0.276.18(

100

8.215.1




 +

−+


 =2422,5ɝɪ ɒɬɭɱɧɨɟ 

ɜɪɟɦɹ ɧɚ ɧɚɥɨɠɟɧɢɟ ɩɪɨɬɟɤɬɨɪɧɨɣ ɥɟɧɬɵ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɩ
ɌɌɌɌɌ ɉɁ

ȾɈɉȼɨШɌ +++=                                                     (3.15) 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɧɚɥɨɠɟɧɢɹ ɩɪɨɬɟɤɬɨɪɧɨɣ ɥɟɧɬɵ: 

  Ɍɨ= 4 ɦɢɧ. [4]. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɛɟɪɟɦ ɢɡ ɬɚɛɥɢɰɵ [4]. 

Ɍɜ=0,48 ɦɢɧ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

100

)( ɄɌɌɌ ȼɈ
ȾɈɉ

+
= ,                                                     (3.16) 

  ɝɞɟ Ʉ = 8…10 %  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɜɪɟɦɟɧɢ ɨɬ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 

ɦɢɧɌ ȾɈɉ 01,0
100

08.0)48,04(
=

+
= . 

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɨ ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɌɉɁ = 12 ɦɢɧ [4]. 

69.5
10

12
01,048.04 =+++=ШɌɌ  ɦɢɧ. 

ȼɭɥɤɚɧɢɡɚɰɢɸ ɩɪɨɜɨɞɢɦ ɜ ɜɭɥɤɚɧɢɡɚɬɨɪɚɯ Ɉɉ. 

Ɋɟɠɢɦ ɜɭɥɤɚɧɢɡɚɰɢɢ: 

-ɨɛɨɝɪɟɜ ɩɚɪɨɦ ɞɚɜɥɟɧɢɟɦ 5,0-5,5 ɤɝɫ/ɫɦ 2 ; 

-ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ 180°ɋ; 

-ɨɯɥɚɠɞɟɧɢɟ ɜɨɞɨɣ ɞɚɜɥɟɧɢɟɦ 1,5-2,0 ɤɝɫ/ɫɦ 2 ; 

       -ɨɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ 30 ɦɢɧ.  

ɒɬɭɱɧɨɟ ɜɪɟɦɹ ɧɚ ɜɭɥɤɚɧɢɡɚɰɢɸ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɩ
ɌɌɌɌɌ ɉɁ

ȾɈɉȼɨШɌ +++=                                        (3.17) 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɜɭɥɤɚɧɢɡɚɰɢɢ: 

  Ɍɨ= 30 ɦɢɧ. [4]. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɛɟɪɟɦ ɢɡ ɬɚɛɥɢɰɵ [4]. 

Ɍɜ=0,46 ɦɢɧ. 
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Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

100

)( ɄɌɌɌ ȼɈ
ȾɈɉ

+
= ,                                                      (3.18) 

ɝɞɟ Ʉ = 8…10 %  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɜɪɟɦɟɧɢ ɨɬ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 

ɦɢɧɌ ȾɈɉ 03,0
100

08.0)46,030(
=

+
= . 

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɨ ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɌɉɁ = 12 ɦɢɧ [4]. 

69.31
10

12
03,046.030 =+++=ШɌɌ  ɦɢɧ. 

ɉɨɫɥɟ ɜɭɥɤɚɧɢɡɚɰɢɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɦ ɲɢɧɚɦ ɧɚ ɤɨɩɢɪɨɜɚɥɶɧɨ-

ɲɟɪɨɯɨɜɚɥɶɧɨɦ ɫɬɚɧɤɟ ɒɒɄ-64Ⱥ ɇɂɂɒɂɇɆȺɒ ɩɪɢɞɚɸɬ ɧɭɠɧɵɣ ɪɢɫɭɧɨɤ 

ɩɪɨɬɟɤɬɨɪɚ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɬɚɧɤɚ 25-30 ɩɨɤɪɵɲɤɢ ɜ ɱɚɫ.  

Ɋɟɠɢɦ ɤɨɩɢɪɨɜɚɧɢɹ ɪɢɫɭɧɤɚ ɩɪɨɬɟɤɬɨɪɚ: 

       - ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɩɢɪɚ – 270-280°ɋ; 

       - ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɛɚɪɚɛɚɧɚ – 2-5 ɨɛ/ɦɢɧ; 

       - ɬɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ – 10-15°ɋ. 

ɒɬɭɱɧɨɟ ɜɪɟɦɹ ɧɚ ɜɭɥɤɚɧɢɡɚɰɢɸ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɩ
ɌɌɌɌɌ ɉɁ

ȾɈɉȼɨШɌ +++=                                                       (3.19) 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɤɨɩɢɪɨɜɚɧɢɹ: 

  Ɍɨ = 2,4 ɦɢɧ. [4]. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɛɟɪɟɦ ɢɡ ɬɚɛɥɢɰɵ [4]. 

Ɍɜ = 0,45 ɦɢɧ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

100

)( ɄɌɌɌ ȼɈ
ȾɈɉ

+
= ,                                                      (3.20) 

  ɝɞɟ Ʉ = 8…10 % - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɜɪɟɦɟɧɢ ɨɬ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 

ɦɢɧɌ ȾɈɉ 01,0
100

08.0)45,04.2(
=

+
= . 

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɨ ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɌɉɁ = 15 ɦɢɧ [4]. 
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36.4
10

15
01,045.04.2 =+++=ШɌɌ  ɦɢɧ. 

ɉɨɫɥɟ ɜɫɟɯ ɨɩɟɪɚɰɢɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɟ ɲɢɧɵ ɩɨɫɬɭɩɚɸɬ ɧɚ ɫɤɥɚɞ ɝɨɬɨɜɨɣ 

ɩɪɨɞɭɤɰɢɢ. 

 

3.4 Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɣ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɉɨɥɨɠɟɧɢɟɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɨɛ ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ 

ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɞɢɪɟɤɬɨɪɚ ɩɪɟɞɩɪɢɹɬɢɹ. ȿɠɟɝɨɞɧɨ ɩɪɢɤɚɡɨɦ ɞɢɪɟɤɬɨɪɚ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɫɬɨɹɧɢɟ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜɨɡɥɚɝɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ 

ɰɟɯɚɯ ɢ ɧɚ ɭɱɚɫɬɤɚɯ – ɧɚ ɧɚɱɚɥɶɧɢɤɨɜ ɰɟɯɨɜ, ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɭɱɚɫɬɤɨɜ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɜɟɞɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɢɹ ɢ 

ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ ɜɨɡɥɨɠɟɧɚ ɧɚ ɝɥɚɜɧɨɝɨ 

ɢɧɠɟɧɟɪɚ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɬ.91 Ɍɪɭɞɨɜɨɝɨ Ʉɨɞɟɤɫɚ ɊɎ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɪɚɛɨɱɟɣ ɧɟɞɟɥɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɛɨɥɟɟ 40 ɱɚɫɨɜ. Ɋɚɛɨɬɚ ɡɚ 

ɩɪɟɞɟɥɚɦɢ ɧɨɪɦɚɥɶɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɤ 

ɩɨ ɢɧɢɰɢɚɬɢɜɟ ɪɚɛɨɬɧɢɤɚ (ɫɨɜɦɟɫɬɢɬɟɥɶɫɬɜɨ), ɬɚɤ ɢ ɩɨ ɢɧɢɰɢɚɬɢɜɟ 

ɪɚɛɨɬɨɞɚɬɟɥɹ (ɫɜɟɪɯɭɪɨɱɧɚɹ ɪɚɛɨɬɚ), ɤɨɬɨɪɚɹ ɨɩɥɚɱɢɜɚɟɬɫɹ ɩɨ ɨɬɞɟɥɶɧɨɦɭ 

ɬɚɪɢɮɭ (ɋɬ. 97 Д13Ж). ɇɚ ɪɚɛɨɬɚɯ ɫ ɜɪɟɞɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɫɨɤɪɚɳɚɟɬɫɹ ɞɨ 36 ɱɚɫɨɜ ɜ ɧɟɞɟɥɸ. 

ɋɨɝɥɚɫɧɨ ɋɬ. 253 Д13Ж ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɬɪɭɞɚ 

ɠɟɧɳɢɧ ɧɚ ɬɹɠɟɥɵɯ ɪɚɛɨɬɚɯ ɢ ɧɚ ɪɚɛɨɬɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɜɪɟɞɧɵɦɢ ɢ ɨɩɚɫɧɵɦɢ 

ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, ɚ ɬɚɤɠɟ ɧɚ ɩɨɞɡɟɦɧɵɯ ɪɚɛɨɬɚɯ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɧɟɮɢɡɢɱɟɫɤɢɯ 

ɪɚɛɨɬ ɢɥɢ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɢ ɛɵɬɨɜɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ. ɋɨɝɥɚɫɧɨ ɋɬ.114 

Ɍɪɭɞɨɜɨɝɨ Ʉɨɞɟɤɫɚ ɊɎ ɪɚɛɨɬɧɢɤɚɦ ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ ɟɠɟɝɨɞɧɵɟ ɨɩɥɚɱɢɜɚɟɦɵɟ 

ɨɬɩɭɫɤɚ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɦɟɫɬɚ ɪɚɛɨɬɵ (ɞɨɥɠɧɨɫɬɢ). ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɩɭɫɤɚ 

ɧɟ ɦɟɧɟɟ 28 ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ. ȿɠɟɝɨɞɧɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɩɥɚɱɢɜɚɟɦɵɟ 

ɨɬɩɭɫɤɚ ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ ɪɚɛɨɬɧɢɤɚɦ, ɡɚɧɹɬɵɦ ɧɚ ɪɚɛɨɬɚɯ ɫ ɜɪɟɞɧɵɦɢ ɢ (ɢɥɢ) 

ɨɩɚɫɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ. 
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ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɟɟ ɪɭɤɨɜɨɞɢɬɟɥɶ, ɪɟɝɭɥɹɪɧɨ 

ɩɪɨɯɨɞɹɬ ɨɛɭɱɟɧɢɟ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɨɞɜɟɪɝɚɸɬɫɹ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ ɢ 

ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ.  

ɋɨ ɜɫɟɦɢ ɩɨɫɬɭɩɚɸɳɢɦɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɟ ɪɚɛɨɬɧɢɤɚɦɢ (ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɧɚ 

ɪɚɛɨɬɭ ɞɨ ɩɪɢɤɚɡɚ) ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɢɯ ɨɛɪɚɡɨɜɚɧɢɹ, ɤɜɚɥɢɮɢɤɚɰɢɢ ɢ ɫɬɚɠɚ 

ɪɚɛɨɬɵ ɩɨ ɞɚɧɧɨɣ ɩɪɨɮɟɫɫɢɢ ɢɥɢ ɞɨɥɠɧɨɫɬɢ ɩɪɨɜɨɞɢɬɫɹ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ. 

ɉɟɪɜɢɱɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɢ ɫɬɚɠɢɪɨɜɤɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɩɪɨɜɨɞɢɬɫɹ ɩɨɫɥɟ 

ɜɜɨɞɧɨɝɨ ɢɧɫɬɪɭɤɬɚɠɚ ɩɟɪɟɞ ɞɨɩɭɫɤɨɦ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɫɨ ɜɫɟɦɢ 

ɪɚɛɨɱɢɦɢ, ɩɪɢɧɹɬɵɦɢ ɧɚ ɪɚɛɨɬɭ ɢɥɢ ɩɟɪɟɜɟɞɟɧɧɵɦɢ ɢɡ ɨɞɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɜ 

ɞɪɭɝɨɟ. ɉɪɨɝɪɚɦɦɚ ɩɟɪɜɢɱɧɨɝɨ ɢɧɫɬɪɭɤɬɚɠɚ ɫɨɫɬɚɜɥɹɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɟɦ 

ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ, ɭɱɟɛɧɨɝɨ ɡɚɜɟɞɟɧɢɹ, ɫɨɝɥɚɫɨɜɵɜɚɟɬɫɹ ɫɨ ɫɥɭɠɛɨɣ 

ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɭɬɜɟɪɠɞɚɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɩɪɟɞɩɪɢɹɬɢɹ. ɉɨɜɬɨɪɧɵɣ 

ɢɧɫɬɪɭɤɬɚɠ ɩɪɨɜɨɞɢɬɫɹ ɧɟ ɪɟɠɟ, ɱɟɦ ɱɟɪɟɡ 3 ɦɟɫɹɰɚ ɩɨ ɩɪɨɝɪɚɦɦɟ ɩɟɪɜɢɱɧɨɝɨ 

ɢɧɫɬɪɭɤɬɚɠɚ ɫ ɞɨɩɨɥɧɟɧɢɟɦ ɧɟɤɨɬɨɪɵɯ ɜɨɩɪɨɫɨɜ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɬɚɤɠɟ 

ɩɪɨɜɨɞɹɬɫɹ ɜɧɟɩɥɚɧɨɜɵɣ ɢ ɰɟɥɟɜɵɟ ɢɧɫɬɪɭɤɬɚɠɢ.  

ɉɪɢɟɦ ɪɚɛɨɬɧɢɤɚ ɧɚ ɪɚɛɨɬɭ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɧɭɸ ɫ ɞɜɢɠɟɧɢɟɦ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɟ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 

ɦɟɞɢɰɢɧɫɤɨɝɨ ɨɫɦɨɬɪɚ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ. 

ɋ ɰɟɥɶɸ ɨɡɟɥɟɧɟɧɢɹ ɩɨ ɩɟɪɢɦɟɬɪɭ ɩɪɟɞɩɪɢɹɬɢɹ ɪɚɫɩɨɥɨɠɟɧɚ ɩɨɫɚɞɤɚ 

ɞɟɪɟɜɶɟɜ. Ɉɛɳɟɟ ɬɟɯɧɢɱɟɫɤɨɟ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɧɚɯɨɞɢɬɫɹ ɜ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ. ȼ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɤɨɪɩɭɫɚɯ ɌɈ ɢ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ ɩɨɥɵ ɡɚɝɪɹɡɧɟɧɵ 

ɦɚɫɥɟɧɨɣ ɤɨɪɤɨɣ, ɩɥɨɯɨ ɪɚɛɨɬɚɟɬ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ, ɫɥɚɛɨɟ 

ɨɫɜɟɳɟɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɨɬɨɩɥɟɧɢɟ ɛɨɤɫɚ, ɫɚɧɢɬɚɪɧɵɟ ɭɡɥɵ 

ɬɪɟɛɭɸɬ ɧɟɨɛɯɨɞɢɦɨɣ ɡɚɦɟɧɵ ɢ ɪɟɦɨɧɬɚ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɩɨɫɬɪɨɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɇɢɉ 11-280 ɢ ɋɇɢɉ 11-89-80. ȼɫɟ ɨɧɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɵ ɰɟɧɬɪɚɥɶɧɵɦ ɨɬɨɩɥɟɧɢɟɦ, ɚ ɬɚɤɠɟ 

ɢɦɟɸɬ ɜɵɬɹɠɧɭɸ ɜɟɧɬɢɥɹɰɢɸ.  
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ȼ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɨɝɨ ɢ ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɪɚɛɨɬɧɢɤɨɜ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɨɪɦɚɦ 

ɨɛɨɪɭɞɨɜɚɧɵ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ, ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɩɪɢɟɦɚ ɩɢɳɢ, 

ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɨɤɚɡɚɧɢɹ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ, ɤɨɦɧɚɬɵ ɞɥɹ ɨɬɞɵɯɚ ɜ ɪɚɛɨɱɟɟ 

ɜɪɟɦɹ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɬɶɟɣ 213 Ɍɪɭɞɨɜɨɝɨ Ʉɨɞɟɤɫɚ ɊɎ ɪɚɛɨɬɧɢɤɢ, ɡɚɧɹɬɵɟ 

ɧɚ ɬɹɠɟɥɵɯ ɪɚɛɨɬɚɯ ɢ ɧɚ ɪɚɛɨɬɚɯ ɫ ɜɪɟɞɧɵɦɢ ɢ ɨɩɚɫɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, ɚ 

ɬɚɤɠɟ ɧɚ ɪɚɛɨɬɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɞɜɢɠɟɧɢɟɦ ɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɯɨɞɹɬ ɡɚ ɫɱɟɬ ɫɪɟɞɫɬɜ 

ɩɪɟɞɩɪɢɹɬɢɹ ɨɛɹɡɚɬɟɥɶɧɵɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɦɟɞɢɰɢɧɫɤɢɟ 

ɨɫɦɨɬɪɵ. ȼ ɤɚɠɞɨɦ ɰɟɯɟ ɩɪɟɞɩɪɢɹɬɢɹ ɨɛɨɪɭɞɨɜɚɧɵ ɩɨɠɚɪɧɵɟ ɳɢɬɵ, 

ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɵɟ ɧɟɨɛɯɨɞɢɦɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ: 

ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ ɢɡ ɪɚɫɱɟɬɚ ɨɞɢɧ ɨɝɧɟɬɭɲɢɬɟɥɶ ɧɚ 50 ɦ2 ɩɥɨɳɚɞɢ, ɧɨ ɧɟ ɦɟɧɟɟ 

ɞɜɭɯ ɧɚ ɨɞɧɨ ɩɨɦɟɳɟɧɢɟ, ɹɳɢɤɚɦɢ ɫ ɩɟɫɤɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 0,5 ɦ3 ɧɚ 100 ɦ2, 

ɥɨɩɚɬɚɦɢ ɢ ɬ.ɞ., ɢɦɟɸɬɫɹ ɤɪɚɧɵ ɝɢɞɪɚɧɬɵ.  

Ɍɚɤɠɟ ɨɛɴɟɤɬɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɛɟɫɩɟɱɟɧɵ ɝɚɪɞɟɪɨɛɧɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ, 

ɭɦɵɜɚɥɶɧɵɦɢ, ɞɭɲɟɜɵɦɢ, ɭɛɨɪɧɵɦɢ, ɤɨɦɧɚɬɚɦɢ ɨɬɞɵɯɚ. ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ 

ɢɦɟɟɬɫɹ ɬɪɚɧɫɩɨɪɬ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɥɸɞɟɣ ɧɚ ɪɚɛɨɬɭ ɢ ɫ ɪɚɛɨɬɵ. 

Ɉɩɬɢɦɢɡɚɰɢɹ ɨɫɜɟɳɟɧɢɹ ɩɨɜɵɲɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɞɨ 15,5%. 

ɉɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɦ ɨɫɜɟɳɟɧɢɢ ɱɟɥɨɜɟɤ ɛɵɫɬɪɨ ɭɫɬɚɟɬ, ɱɚɳɟ ɫɨɜɟɪɲɚɟɬ ɨɲɢɛɤɢ 

ɢ ɬɪɚɜɦɢɪɭɟɬɫɹ. Ɉɤɨɥɨ 5% ɬɪɚɜɦ ɫɜɹɡɵɜɚɸɬ ɫ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɢɥɢ 

ɧɟɪɚɰɢɨɧɚɥɶɧɵɦ ɨɫɜɟɳɟɧɢɟɦ [7]. 

ȼ ɫɜɹɡɢ ɫ ɜɵɲɟ ɫɤɚɡɚɧɧɵɦ ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɢ 

ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɞɥɹ ɡɨɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɟɫɬɟɫɬɜɟɧɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ (ɄȿɈ) Д7Ж: 

),/(100 ɧɜɧ ȿȿе =  %                  (3.21) 

 ɝɞɟ ȿɜ – ɟɫɬɟɫɬɜɟɧɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ; 

  ȿɧ – ɧɚɪɭɠɧɚɹ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ. 

 ɉɪɢɧɢɦɚɟɦ ɟɧ = 2% (ɬɚɛɥɢɰɚ 1 Д7Ж). 

 ɉɥɨɳɚɞɶ ɫɜɟɬɨɜɵɯ ɩɪɨɟɦɨɜ Д7Ж: 

Sɨ = SɩeɧKɡɨKɡɞ/(100ɨr1),                 (3.22) 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
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ɝɞɟ  Sɨ–ɩɥɨɳɚɞɶ ɫɜɟɬɨɜɵɯ ɩɪɨɟɦɨɜ ɩɪɢ ɛɨɤɨɜɨɦ ɨɫɜɟɳɟɧɢɢ, ɦ2; 

       Sɩ – ɩɥɨɳɚɞɶ ɩɨɥɚ ɨɫɜɟɳɚɟɦɨɝɨ ɩɨɦɟɳɟɧɢɹ, 

Sɩ = 219 ɦ2; 

        Kɡ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ (Kɡ = 1,2…2); 

   ɨ – ɫɜɟɬɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɤɨɧ (ɨ = 7…43); 

Kɡɞ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɬɟɧɟɧɢɟ ɨɤɨɧ 

ɩɪɨɬɢɜɨɫɬɨɹɳɢɦɢ ɡɞɚɧɢɹɦɢ; 

 ɨ – ɨɛɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɜɟɬɨɩɪɨɩɭɫɤɚɧɢɹ; 

r1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɜɵɲɟɧɢɟ ɨɫɜɟɳɟɧɢɹ ɩɪɢ 

ɛɨɤɨɜɨɦ ɨɫɜɟɳɟɧɢɢ ɛɥɚɝɨɞɚɪɹ ɫɜɟɬɭ, ɨɬɪɚɠɟɧɧɨɦɭ ɨɬ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɩɨɦɟɳɟɧɢɹ. 

Sɨ = 21921,4 301/(1000,357,1) = 74,03 ɦ2 

ɉɪɢɧɢɦɚɟɦ Sɨ = 74 ɦ2. 

ɉɨɬɪɟɛɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɥɚɦɩ Д7Ж: 

N = KɡSɩE/(Fɥɫz),                  (3.23) 

ɝɞɟ ȿ – ɨɫɜɟɳɟɧɧɨɫɬɶ ɩɨ ɧɨɪɦɚɦ,  

ȿ = 200 ɥɤ Д7Ж; 

 Fɥ – ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ, ɢɡɥɭɱɚɟɦɵɣ ɤɚɠɞɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɥɚɦɩɨɣ, 

ɞɥɹ ɥɸɦɢɧɟɫɰɟɧɬɧɨɣ ɥɚɦɩɵ, ɛɟɥɨɝɨ ɰɜɟɬɚ 40ȼɬ Fɥ=3000 ɥɦ; 

 ɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ, 

ɫ=0,43 [7]; 

 z – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɨɫɜɟɳɟɧɢɹ, 

z = 0,9 [7]. 

  N = 1.4219200/(30000,430,9) = 52,8 

ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɥɚɦɩ N = 53 ɲɬ. 

 

3.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ – ɫɢɫɬɟɦɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ, ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɢ 

ɨɛɳɟɫɬɜɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ, 
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ɨɯɪɚɧɭ ɢ ɨɛɧɨɜɥɟɧɢɟ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɧɚ ɡɚɳɢɬɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ 

ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɪɚɡɪɭɲɟɧɢɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɫɭɳɟɫɬɜɨɜɚɧɢɹ 

ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɩɨɤɨɥɟɧɢɹ, ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɤɭɥɶɬɭɪɧɵɯ 

ɩɨɬɪɟɛɧɨɫɬɟɣ ɠɢɜɭɳɢɯ ɩɨɤɨɥɟɧɢɣ ɱɟɥɨɜɟɱɟɫɬɜɚ. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɨɛɪɟɥ ɨɡɞɨɪɨɜɢɬɟɥɶɧɨ-ɝɟɧɟ-

ɬɢɱɟɫɤɢɣ ɚɫɩɟɤɬ ɨɯɪɚɧɵ ɩɪɢɪɨɞɵ ɜ ɫɜɹɡɢ ɫ ɟɟ ɡɚɝɪɹɡɧɟɧɢɟɦ, ɚɬɦɨɫɮɟɪɵ ɢ ɜɨɞɵ, 

ɚ ɬɚɤɠɟ ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɩɪɢɪɨɞɵ ɜ ɫɜɹɡɢ ɫ ɨɬɞɵɯɨɦ ɢ ɥɟɱɟɧɢɟɦ 

ɥɸɞɟɣ. ɗɬɨ ɜɵɡɜɚɥɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɢɫɬɟɦɵ ɦɟɪɨɩɪɢɹɬɢɣ, 

ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɨɯɪɚɧɭ ɢ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɟɫɬɟɫɬɜɟɧɧɵɯ ɛɨɝɚɬɫɬɜ 

ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ. ȼ ɫɨɜɪɟɦɟɧɧɵɣ ɩɟɪɢɨɞ ɧɚɭɱɧɵɣ ɩɨɞɯɨɞ ɜ ɞɟɥɟ ɨɯɪɚɧɵ 

ɩɪɢɪɨɞɵ – ɨɫɧɨɜɚ ɜɫɟɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ. Ɉɫɧɨɜɧɵɦ 

ɧɚɩɪɚɜɥɟɧɢɟɦ ɢ ɡɚɞɚɱɟɣ ɨɯɪɚɧɵ ɩɪɢɪɨɞɵ ɹɜɥɹɟɬɫɹ ɨɯɪɚɧɚ ɜ ɩɪɨɰɟɫɫɟ ɟɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

ɉɪɨɛɥɟɦɚ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɵ ɩɪɢɨɛɪɟɬɚɟɬ ɜɫɟ ɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɜ 

ɫɜɹɡɢ ɫ ɪɨɫɬɨɦ ɧɚɫɟɥɟɧɢɹ; ɪɚɡɜɢɬɢɟɦ ɬɟɯɧɢɤɢ; ɩɪɨɦɵɲɥɟɧɧɵɦ ɨɫɜɨɟɧɢɟɦ 

ɧɨɜɵɯ ɬɟɪɪɢɬɨɪɢɣ; ɛɟɡɞɭɦɧɵɦ ɩɨɬɪɟɛɥɟɧɢɟɦ ɧɟɞɪ ɡɟɦɥɢ, ɚɬɦɨɫɮɟɪɧɨɝɨ 

ɜɨɡɞɭɯɚ, ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɢ ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ. 

Ɉɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɡɚɝɪɹɡɧɟɧɢɹ ɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ 

ɹɜɥɹɸɬɫɹ ɬɨɤɫɢɱɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɨɜ ɚɜɬɨɦɨɛɢɥɟɣ, ɪɚɡɥɢɱɧɵɯ 

ɫɪɟɞɫɬɜ ɦɟɯɚɧɢɡɚɰɢɢ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ, ɩɪɨɞɭɤɬɵ ɜɵɞɟɥɟɧɢɹ ɩɪɢ 

ɦɚɥɹɪɧɵɯ ɪɚɛɨɬɚɯ. ɉɨɷɬɨɦɭ ɧɚ ɜɵɬɹɠɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɜ ɦɚɥɹɪɧɨɦ ɢ ɫɬɨɥɹɪɨɦ 

ɰɟɯɚɯ ɭɫɬɚɧɨɜɥɟɧɵ ɮɢɥɶɬɪɚ. 

Ɂɚɝɪɹɡɧɟɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɩɪɨɢɫɯɨɞɢɬ, ɜ ɨɫɧɨɜɧɨɦ, ɢɡ-ɡɚ ɩɨɩɚɞɚɧɢɹ ɜ 

ɧɢɯ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɫɬɨɤɨɜ. ɉɪɢ ɦɨɣɤɟ ɚɜɬɨɦɨɛɢɥɟɣ ɡɚɝɪɹɡɧɟɧɧɚɹ ɜɨɞɚ 

ɩɪɨɯɨɞɢɬ ɫɩɟɰɢɚɥɶɧɭɸ ɨɱɢɫɬɤɭ ɜ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

ɇɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬ ɩɪɢɯɨɞɢɬɫɹ ɞɨ 60% ɜɫɟɣ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ, 

ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɚɬɦɨɫɮɟɪɭ. Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ ɢ ɤɚɱɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ 

ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɨɜ ɡɚɜɢɫɢɬ ɨɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɚɲɢɧ, ɪɟɠɢɦɚ ɪɚɛɨɬɵ, 

ɤɚɱɟɫɬɜɚ ɬɨɩɥɢɜɚ, ɢɡɧɨɫɚ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɪɟɞɧɨɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ ɝɚɡɨɜ, ɫɜɨɟɜɪɟɦɟɧɧɨ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɬɟɯɧɢɱɟɫɤɨɟ 
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ɨɛɫɥɭɠɢɜɚɧɢɟ ɦɚɲɢɧ, ɬɟɯɨɫɦɨɬɪɵ, ɡɚɦɟɧɚ ɢɡɧɨɲɟɧɧɵɯ ɞɟɬɚɥɟɣ ɢ ɢɯ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ, ɬɨɱɧɵɟ ɪɟɝɭɥɢɪɨɜɤɢ ɦɚɲɢɧ ɢ ɚɝɪɟɝɚɬɨɜ ɧɚ ɫɬɟɧɞɚɯ 

ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ, ɤɚɱɟɫɬɜɟɧɧɚɹ ɨɛɤɚɬɤɚ ɞɜɢɝɚɬɟɥɟɣ. 

ɉɪɢ ɫɦɚɡɨɱɧɨ-ɡɚɩɪɚɜɨɱɧɵɯ ɪɚɛɨɬɚɯ ɌɈ ɢ ɪɟɦɨɧɬɟ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ 

ɨɫɬɚɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ ɧɟɮɬɹɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɢ 

ɧɚɪɭɲɟɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɨɝɭɬ ɩɨɩɚɫɬɶ ɜ ɜɨɞɨɟɦɵ ɢ 

ɩɨɱɜɭ. ɉɨɩɚɞɚɹ ɜ ɜɨɞɨɟɦɵ, ɨɧɢ ɧɟ ɬɨɥɶɤɨ ɩɨɤɪɵɜɚɸɬ ɩɨɜɟɪɯɧɨɫɬɶ ɩɥɟɧɤɨɣ, ɧɨ 

ɢ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɩɨ ɜɫɟɣ ɬɨɥɳɟ ɜɨɞɵ, ɨɬɥɚɝɚɹɫɶ ɜɦɟɫɬɟ ɫ ɢɥɨɦ ɧɚ ɞɧɟ. 

ɉɪɢɫɭɬɫɬɜɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɱɜɟ ɝɭɛɢɬɟɥɶɧɨ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɫɬɟɧɢɹ. ɑɬɨɛɵ 

ɩɪɟɞɭɩɪɟɞɢɬɶ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ, ɧɟɨɛɯɨɞɢɦɨ 

ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ. ɇɟɥɶɡɹ ɦɵɬɶ ɞɟɬɚɥɢ ɦɚɲɢɧ 

ɬɨɩɥɢɜɨɦ. ɋɥɢɜɚɬɶ ɨɬɫɬɨɣ ɬɨɩɥɢɜɚ ɢɡ ɬɨɩɥɢɜɧɵɯ ɛɚɤɨɜ ɢ ɮɢɥɶɬɪɨɜ ɫɥɟɞɭɟɬ 

ɬɨɥɶɤɨ ɜ ɩɪɢɝɨɬɨɜɥɟɧɧɭɸ ɬɚɪɭ. ɉɪɢ ɩɪɨɤɚɱɤɟ ɬɨɩɥɢɜɚ ɜɨ ɜɪɟɦɹ ɭɞɚɥɟɧɢɹ 

ɜɨɡɞɭɯɚ ɢɡ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɞɢɡɟɥɹ ɧɭɠɧɨ ɟɝɨ ɫɥɢɜɚɬɶ ɜ ɤɚɤɭɸ-ɥɢɛɨ ɟɦɤɨɫɬɶ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɤɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ ɫɥɢɜ ɢ ɫɛɪɨɫ 

ɨɬɪɚɛɨɬɚɧɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɡɟɦɥɸ. Ⱦɥɹ ɧɢɯ ɜ ɰɟɯɚɯ ɩɪɟɞɩɪɢɹɬɢɹ ɢɦɟɸɬɫɹ 

ɫɩɟɰɢɚɥɶɧɵɟ ɦɚɫɥɨɫɛɨɪɨɱɧɵɟ ɟɦɤɨɫɬɢ ɞɥɹ ɫɛɨɪɚ ɢ ɯɪɚɧɟɧɢɹ ɨɬɪɚɛɨɬɚɧɧɵɯ 

ɦɚɫɟɥ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɫɞɚɱɟɣ ɢɯ ɧɚ ɧɟɮɬɟɛɚɡɭ. 

 

3.6 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɲɢɧ ɢ ɩɭɬɢ ɟɟ 
ɩɨɜɵɲɟɧɢɹ 

ɂɧɬɟɧɫɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɲɢɧɨɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

ɨɛɭɫɥɨɜɥɟɧɨ ɩɪɟɠɞɟ ɜɫɟɝɨ ɟɟ ɜɵɫɨɤɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɶɸ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɲɢɧ ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɢɬɶ ɡɚɞɚɧɧɵɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɢɥɢ 

ɞɪɭɝɢɯ ɪɚɛɨɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɦɟɧɶɲɟɝɨ ɱɢɫɥɚ ɧɨɜɵɯ ɲɢɧ ɢ ɦɟɧɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ. 

Ɉɫɧɨɜɧɨɣ ɩɭɬɶ ɫɧɢɠɟɧɢɹ ɪɚɫɯɨɞɚ ɲɢɧɨɪɟɦɨɧɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɲɢɧ – ɷɬɨ ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɪɟɦɨɧɬɧɨɝɨ ɮɨɧɞɚ. ɋɧɢɠɟɧɢɟ 

ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɢ ɤɭɥɶɬɭɪɭ 
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ɩɪɨɢɡɜɨɞɫɬɜɚ. ɇɚ ɬɪɭɞɨɟɦɤɨɫɬɶ ɲɢɧɨɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɨɫɨɛɟɧɧɨ ɜɥɢɹɟɬ ɫɨɫɬɨɹɧɢɟ ɬɟɯɧɨɥɨɝɢɢ. 

ɉɨɫɬɨɹɧɧɨɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɲɢɧɨɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ – ɨɞɧɨ ɢɡ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɲɢɧ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɧɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ ɢɡɧɨɲɟɧɧɵɟ 

ɲɢɧɵ, ɩɨɬɨɦɭ ɱɬɨ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɧɟ ɢɦɟɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɜɧɟɞɪɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ, ɨɠɢɞɚɟɬɫɹ 

ɱɬɨ, ɪɟɫɭɪɫ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɲɢɧ ɛɭɞɟɬ ɪɚɜɧɵɦ ɪɟɫɭɪɫɭ ɧɨɜɵɯ. 

ȼɨɫɫɬɚɧɨɜɥɟɧɧɵɟ ɲɢɧɵ ɛɭɞɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜɦɟɫɬɨ ɧɨɜɵɯ. ɉɨɷɬɨɦɭ ɡɚ ɛɚɡɭ 

ɫɪɚɜɧɟɧɢɹ, ɩɪɢ ɩɨɞɫɱɟɬɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɱɚɫɬɤɚ 

ɲɢɧɨɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɦ ɧɨɜɵɟ ɞɟɬɚɥɢ. 

 

3.6.1 Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɲɢɧɨɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

 Ɋɚɫɫɱɢɬɚɟɦ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɞɧɨɣ ɲɢɧɵ, ɚ ɡɚɬɟɦ ɭɦɧɨɠɢɦ 

ɟɝɨ ɧɚ ɝɨɞɨɜɭɸ ɩɪɨɝɪɚɦɦɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɫɟɯ ɲɢɧ ɬɪɟɛɭɸɳɢɯ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. Ɋɚɫɫɱɢɬɚɟɦ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɲɢɧɵ. 

ɉɨɥɧɭɸ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɇȺɄɅɉɊHɆȼ ɋCɋɋ ++= ,                                 (3.24) 

ɝɞɟ  Ɇɋ  – ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɪɭɛ; 

       ɉɊHC – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ; 

    ɇȺɄɅɋ – ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ; 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ: 

ɋɈɐȾɈɉɉɊɇ.ɉɊ ɋɋɋɋ ++= ,                                    (3.25) 

ɝɞɟ  ɋɉɊ – ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ; 

       ɋȾɈɉ – ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ; 

       ɋɋɈɐ – ɧɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɫɬɪɚɯɨɜɚɧɢɸ. 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ: 

tɑ.Ʉ.ɒɉɊ ɄɋɌɋ = ,                                           (3.26) 
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ɝɞɟ ɋɑ =41,6 ɪɭɛ. – ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɫɥɟɫɚɪɹ III-ɝɨ ɪɚɡɪɹɞɚ; 

Ʉt =1,025…1,030 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɥɚɬɵ ɤ ɨɫɧɨɜɧɨɣ 

ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ; 

ɉɪɢɧɢɦɚɟɦ tK =1,030 

Ɍɒ.Ʉ – ɲɬɭɱɧɨ-ɤɚɥɶɤɭɥɹɰɢɨɧɧɨɟ ɜɪɟɦɹ. 

ɒɌ.. Ɍ/ += nɌɌ ɁɉɄШ ,                                 (3.27) 

ɝɞɟ Ɍɉ.Ɂ – ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ; 

ɌɒɌ – ɲɬɭɱɧɨɟ ɜɪɟɦɹ; 

Ɍɉ.Ɂ=91 ɦɢɧ., ɌɒɌ=59,51 ɦɢɧ. 

n = 1305 ɲɬ. 
               ɱɌ ɄШ 01,151,591305/91. =+=  

ɉɊȾɈɉ ɋɋ 12,0...05,0=                                            (3.28) 

              )(263,0 ȾɈɉɉɊɋɈЦ ɋɋɋ +=  

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɬɨɤɚɪɹ: 

                 7,43030,1*6,41*01,1 ==ɉɊɋ ɪɭɛ.; 

                 5,37,43*08,0 ==ȾɈɉɋ ɪɭɛ.; 

                 4,12)5,37,43(263,0 =+=ɋɈЦɋ ɪɭɛ; 

ɉɨɥɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɫɥɟɫɚɪɹ ɪɚɜɧɚ: 

                        6,594,125,37,43. =++=ɇɉɊ
Ɍɋ ɪɭɛ. 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɲɥɢɮɨɜɳɢɤɚ: 

ɋɑ =42 ɪɭɛ. – ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɲɥɢɮɨɜɳɢɤɚ III-ɝɨ ɪɚɡɪɹɞɚ; 

                 1,4403,1*42*01,1 ==ɉɊɋ ɪɭɛ.; 

                 5,31,44*08,0 ==ȾɈɉɋ ɪɭɛ.; 

                 5,12)5,31,44(263,0 =+=ɋɈЦɋ ɪɭɛ; 

ɉɨɥɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɲɥɢɮɨɜɳɢɤɚ ɪɚɜɧɚ: 

                        1,605,125,31,44. =++=ɇɉɊ
Шɋ ɪɭɛ. 

ɉɨɥɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɪɚɜɧɚ: 

                      1,3581,6056,59. =+=ɇɉɊɋ ɪɭɛ. 
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ɋɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ: 

ɛɤɥɆ ɋɋɋɋ ++= ,                                                    (3.29) 

ɝɞɟ ɥC - ɫɬɨɢɦɨɫɬɶ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɣ ɩɪɨɬɟɤɬɨɪɧɨɣ ɥɟɧɬɵ; 

      ɤɋ - ɫɬɨɢɦɨɫɬɶ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɣ ɤɥɟɟɜɨɣ ɪɟɡɢɧɵ; 

      ɛɋ  -ɫɬɨɢɦɨɫɬɶ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɛɟɧɡɢɧɚ; 

ɋɬɨɢɦɨɫɬɶ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɣ ɩɪɨɬɟɤɬɨɪɧɨɣ ɥɟɧɬɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

        ɩɩɥ ЦɇC *= ,                                                           (3.30) 

ɝɞɟ N ɩ  – ɪɚɫɯɨɞ ɩɪɨɬɟɤɬɨɪɧɨɣ ɪɟɡɢɧɵ ɜ ɤɝ ɧɚ ɨɞɧɭ ɲɢɧɭ; 

      ɩЦ =40ɪɭɛ./ɤɝ – ɫɬɨɢɦɨɫɬɶ ɩɪɨɬɟɤɬɨɪɧɨɣ ɪɟɡɢɧɵ (ɠɭɪɧɚɥ «Ɍɨɜɚɪɵ ɢ 

ɭɫɥɭɝɢ» ɫɬɪɚɧɢɰɚ 34 ɨɬ 25.05.2019ɝ.). 

     9,9640*4225,2 ==ɥC ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɣ ɤɥɟɟɜɨɣ ɪɟɡɢɧɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

        ɤɤɤ ЦɇC *= ,                                             (3.31) 

ɝɞɟ ɇ ɤ - ɪɚɫɯɨɞ ɤɥɟɟɜɨɣ ɪɟɡɢɧɵ ɜ ɤɝ ɧɚ ɨɞɧɭ ɲɢɧɭ; 

      ɄЦ =80ɪɭɛ./ɤɝ – ɫɬɨɢɦɨɫɬɶ ɤɥɟɟɜɨɣ ɪɟɡɢɧɵ (ɠɭɪɧɚɥ «Ɍɨɜɚɪɵ ɢ ɭɫɥɭɝɢ» 

ɫɬɪɚɧɢɰɚ 41 ɨɬ 25.05.2019ɝ.); 

      ɋɬɨɢɦɨɫɬɶ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɣ ɤɥɟɟɜɨɣ ɪɟɡɢɧɵ ɪɚɜɧɚ:             

      84,380*048,0 ==KC ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɛɟɧɡɢɧɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

        ɛɛɛ ЦɇC *= ,                                                (3.32) 

ɝɞɟ 
ɛ

Ц =38,5ɪɭɛ./ɥ – ɫɬɨɢɦɨɫɬɶ ɛɟɧɡɢɧɚ Ⱥɢ-92; 

       ɇ ɛ - ɪɚɫɯɨɞ ɛɟɧɡɢɧɚ ɜ ɥɢɬɪɚɯ ɧɚ ɨɞɧɭ ɲɢɧɭ; 

      ɋɬɨɢɦɨɫɬɶ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɛɟɧɡɢɧɚ ɪɚɜɧɚ:             

     88,85.1848.0 ==ɛC ɪɭɛ. 

       ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɪɚɜɧɚ: 

      62,10988,884,39,96 =++=Ɇɋ  ɪɭɛ. 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
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100

* ɉɊɇɇȺɄɅ
ɇȺɄɅ

ɋR
C = ,                                             (3.33) 

ɝɞɟ ɇȺɄɅR =128% - ɩɪɨɰɟɧɬ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ; 

        3.458
100

1.358*128
==ɇȺɄɅC  ɪɭɛ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɜɧɚ: 

            02,9263.45862,1091.358 =++=ȼɋ ɪɭɛ. 

 

3.6.2 ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɪɢɤɚɬɨɱɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ 
ɭɫɬɚɧɨɜɤɢ ɧɚɥɨɠɟɧɢɹ ɩɪɨɬɟɤɬɨɪɧɨɣ ɥɟɧɬɵ 

Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

                             ɋɰ.ɤɨɧ=ɋɤ+ɋɨ.ɞ+ɋɩ.ɞ+ɋɫɛ.ɧ+ɋɨɩ,                                 (3.34) 

ɝɞɟ  ɋɤ – ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ; 

ɋɨ.ɞ – ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ; 

ɋɩ.ɞ – ɰɟɧɚ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɩɨ ɩɪɟɣɫɤɭɪɚɧɬɭ, ɪɭɛ; 

ɋɫɛ.ɧ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ; 

ɋɨɩ – ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

ɋɤ=QɤCɤ.ɞ,                                                 (3.35) 

ɝɞɟ Qɤ – ɦɚɫɫɚ ɞɟɬɚɥɟɣ ɢɡɪɚɫɯɨɞɨɜɚɧɧɚɹ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɪɩɭɫɧɵɯ 

ɞɟɬɚɥɟɣ (ɲɟɫɬɢɝɪɚɧɧɢɤ), ɤɝ; 

 Qk=0,5 ɤɝ 

      Cɤ.ɞ =26,9 - ɫɪɟɞɧɹɹ ɫɬɨɢɦɨɫɬɶ 1ɤɝ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ. /ɤɝ(ɠɭɪɧɚɥ 

«Ɍɨɜɚɪɵ ɢ ɭɫɥɭɝɢ» ɫɬɪɚɧɢɰɚ 18 ɨɬ 25.05.2019ɝ.) ; 

ɋɤ=0,5*26,9=13,45 ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɋɨ.ɞ=ɋɩɪ1ɧ+ɋɦ1,                                            (3.36) 
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ɝɞɟ ɋɩɪ1ɧ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ 

ɢɡɝɨɬɨɜɥɟɧɢɢ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ; 

ɋɦ1 – ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɢ ɨɪɢɝɢɧɚɥɶɧɵɯ 

ɞɟɬɚɥɟɣ, ɪɭɛ. 

Ɉɫɧɨɜɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

                            ɋɩɪ1=t1ɋɱɄt,                                        (3.37) 

ɝɞɟ t1 – ɫɪɟɞɧɹɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɨɪɢɝɢɧɚɥɶɧɵɯ 

ɞɟɬɚɥɟɣ, ɱɟɥ.-ɱ; 

ɑɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɟɝɨ 4 ɪɚɡɪɹɞɚ ɋɱ= 41,6 ɪɭɛ. 

       Ʉt – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɥɚɬɵ ɤ ɨɫɧɨɜɧɨɣ ɡɚɪɩɥɚɬɟ, 

ɪɚɜɧɵɣ 1,025...1,030. 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ: 

 -ɝɚɣɤɚ: tɫɪ=3,5 ɱɟɥ.-ɱɚɫ; 

 - ɤɨɥɶɰɚ: tɫɪ=2,0 ɱɟɥ.-ɱɚɫ; 

 - ɜɬɭɥɤɢ: tɫɪ=2,0 ɱɟɥ.-ɱɚɫ; 

 (ɬɚɛɥɢɰɚ 58 [14].). 

Ɉɬɫɸɞɚ ɫɭɦɦɚɪɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ: 

Σtɫɪ=3,5+2,04+2,07=25,5 ɱɟɥ.-ɱɚɫ. 

Ɍɨɝɞɚ ɋɩɪ1= 25,5*1,030*41,6=1092,6 ɪɭɛ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ: 

ɋɞ1=(0,05…0,12)ɋɩɪ,                                  (3.38) 

ɋɞ1=0,081092,6=87,4 ɪɭɛ 

ɇɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ: 

ɋɫɨɰ1=0,263(ɋɩɪ1+ɋɞ1),                                  (3.39) 

ɋɫɨɰ1=0,263(1092,6+87,4)=310,3 ɪɭɛ 

ɉɨɥɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɫɨɫɬɚɜɢɬ: 

ɋɩɪ1ɧ=ɋɩɪ1+ɋɞ1+ɋɫɨɰ1,                                (3.40) 

ɋɩɪ1ɧ=1092,6+87,4+310,3=1490,3 ɪɭɛ 

ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
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ɋɦ1=ɐ1Qɡ,                                              (3.41) 

ɝɞɟ ɐ1 – ɰɟɧɚ ɤɢɥɨɝɪɚɦɦɚ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ, ɥɢɫɬɨɜɨɣ, ɤɪɭɝɥɵɣ 

ɩɪɨɤɚɬ, ɪɭɛ; 

   Qɡ – ɦɚɫɫɚ ɡɚɝɨɬɨɜɤɢ, ɤɝ. 

ɋɦ1=2,3*26,9=61,87 ɪɭɛ 

ɉɨɞɫɬɚɜɥɹɹ ɜ ɜɵɪɚɠɟɧɢɟ (3.41) ɧɚɯɨɞɢɦ: 

ɋɨ.ɞ=1490,3+61,87=1552,1 ɪɭɛ  

ɋɩ.ɞ =1504=600 ɪɭɛ – ɰɟɧɚ ɩɨɞɲɢɩɧɢɤɨɜ (ɠɭɪɧɚɥ «Ɍɨɜɚɪɵ ɢ ɭɫɥɭɝɢ» 

ɫɬɪɚɧɢɰɚ 35 ɨɬ 25.05.2019ɝ.); 

Ɉɫɧɨɜɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ 

ɫɛɨɪɤɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ:  

ɋɫɛ=ɌɫɛɋɱɄt,                                             (3.42) 

ɝɞɟ Ɍɫɛ – ɧɨɪɦɚɬɢɜɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɧɚ ɫɛɨɪɤɭ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɟɥ.-ɱ. 

Ɍɫɛ=Ʉɫtɫɛ,                                                 (3.43) 

ɝɞɟ Ʉɫ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɩɨɥɧɵɦ ɢ 

ɨɩɟɪɚɬɢɜɧɵɦ ɜɪɟɦɟɧɟɦ ɫɛɨɪɤɢ, ɪɚɜɧɵɣ 1,08; 

 Σtɫɛ – ɫɭɦɦɚɪɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɱɟɥ. -ɱɚɫ). 

ɝɞɟ  ɋɑ =41,6 ɪɭɛ. – ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɫɥɟɫɚɪɹ III-ɝɨ ɪɚɡɪɹɞɚ. 

                                    Ɍɫɛ=1,08*52=56,16 ɱɟɥ.-ɱ 

ɋɫɛ=56,1641,61,030=2406,3 ɪɭɛ 

ɉɨɥɧɚɹ ɡɚɪɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ, 

ɫɨɫɬɚɜɥɹɟɬ: 

ɋɫɛ.ɧ=ɋɫɛ+ɋɞ.ɫɛ+ɋɫɨɰ.ɫɛ,                                 (3.44) 

                                       ɋɞ.ɫɛ=(0,08…0,12)ɋɫɛ; 

                               ɋɞ.ɫɛ=0,082406,3=192,5 ɪɭɛ. 

ɋɫɨɰ.ɫɛ=0,263(2406,3+192,5)=683,4 ɪɭɛ. 

ɋɫɛ.ɧ=2406,3+192,5+683,4=3282,2 ɪɭɛ. 

Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɩɪɟɞɟɥɹɟɦ 

ɩɨ ɮɨɪɦɭɥɟ: 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
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ɋɨɩ=ɋ/
ɩɪRɨɩ/100,                                    (3.45) 

ɝɞɟ ɋ/
ɩɪ – ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, 

ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ, ɪɭɛ; 

       Rɨɩ – ɞɨɥɹ ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɫɯɨɞɨɜ, Rɨɩ=38,5%. 

ɋ/
ɩɪ=ɋɩɪ+ɋɫɛ,                                           (3.46) 

ɋ/
ɩɪ=1490,3+2406,3=3896,6 ɪɭɛ 

ɋɨɩ=3896,6*138,5/100=5396,8 ɪɭɛ 

Ɉɩɪɟɞɟɥɹɟɦ ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ: 

ɋɰ.ɤɨɧ=13,45+1552,1+600+3282,2+5396,8=10844,5 ɪɭɛ 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 

ɜɧɟɞɪɟɧɢɹ ɩɪɢɤɚɬɨɱɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ ɫɬɚɧɤɚ ɧɚɥɨɠɟɧɢɹ ɩɪɨɬɟɤɬɨɪɧɨɣ ɥɟɧɬɵ, 

ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɡɚɬɪɚɬɚɦ ɞɨɛɚɜɥɹɟɬɫɹ ɫɬɨɢɦɨɫɬɶ ɦɨɧɬɚɠɚ (Ɂɦ) ɤɨɧɫɬɪɭɤɰɢɢ: 

ɋɆ= ɋɰ.ɤɨɧ+Ɂɦ,                                                (3.47) 

Ɂɦ – ɫɬɨɢɦɨɫɬɶ ɦɨɧɬɚɠɚ, ɪɭɛ 

Ɂɦ=Ɍɫɛ*ɋɱ*Ʉɞ, 

ɝɞɟ Ɍɫɛ – ɧɨɪɦɚɬɢɜɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɨɤ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɟɥ.-ɱɚɫ; 

Ɍɫɛ=Ʉɫ*Σtɫɛ, 

(ɝɞɟ Ʉɫ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɩɨɥɧɵɦ ɢ 

ɨɩɟɪɚɬɢɜɧɵɦ ɜɪɟɦɟɧɟɦ ɫɛɨɪɤɢ ɢ ɪɚɜɧɵɣ 1,08; 

Σtɫɛ – ɫɭɦɦɚɪɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɟɥ.-

ɱɚɫ). 

                                      Ɍɫɛ=1,08*52=56,16 ɱɟɥ.ɱɚɫ 

                                      Ɂɦ=56,16*41,6*1,030=2406,3 ɪɭɛ. 

ɋɆ=10844,5+2406,3=13250,8 ɪɭɛ. 

ɍɪɨɜɟɧɶ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɪɨɞɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

100
ɋ

ɋɋ
Ɋ

ɉ

ɉɈɐ
ɉ

−
= ,                                                 (3.48) 

ɝɞɟ ɋɈɐ – ɨɩɬɨɜɚɹ ɰɟɧɚ ɢɡɞɟɥɢɢ, ɪɭɛ; 

ɋɬɨɢɦɨɫɬɶ ɧɨɜɨɣ ɲɢɧɵ 11/70R22,5 ɫɨɫɬɚɜɥɹɟɬ 2980 ɪɭɛɥɟɣ.  

(ɈɈɈ «ɄɚɦȺɝɪɟɝɚɬ – ɫɟɪɜɢɫ» ɩɪɚɣɫ-ɥɢɫɬ ɨɬ 18.03.19). 
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       ɋɈɐ=0,4*2980=1192ɪɭɛ.  

28100
926

9261192
=

−
=ɉɊ % 

ɉɥɚɧɨɜɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɩɪɢɹɬɢɹ: 

N)ɋɋ(ɉ ɉɈɐɉ −= ,                                        (3.49) 

ɝɞɟ N – ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ, ɲɬ. 

Ƚɨɞɨɜɭɸ ɩɪɨɝɪɚɦɦɭ ɩɪɢɧɢɦɚɟɦ N=1305 ɲɬ. 

3471301305)9261192( =−=ɉɉ  ɪɭɛ  

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ: 

Ƚ
Ƚ ɗ

ɄɈ = ,                                                      (3.50) 

ɝɞɟ Ʉ – ɪɚɡɦɟɪ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɬɵɫ. ɪɭɛ; 

      ɗȽ – ɝɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɨɬ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɞɭɤɰɢɢ. 

N)ɋɋ(ɗ ɉ
'

ɉȽ −= ,                                              (3.51) 

ɝɞɟ ɋɉ – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɧɨɲɟɧɧɨɣ ɲɢɧɵ. 

      ɋ’ɉ=1192 ɪɭɛ. 

3471301305)9261192( =−=Ƚɗ  ɪɭɛ. 

Ɋɚɡɦɟɪ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ Ʉ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɫɬɨɢɦɨɫɬɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɋɈȻ, ɢɡɝɨɬɨɜɥɟɧɢɹ (ɭɫɬɚɧɨɜɤɢ) ɋɆ, ɦɨɧɬɚɠɚ ɋɆɌ, ɧɚɤɥɚɞɧɵɯ 

ɪɚɫɯɨɞɨɜ ɡɚ ɞɨɫɬɚɜɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɋɇ: 

ɇɆɌɆɈȻ ɋɋɋɋɄ +++= ,                                      (3.52) 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ: 

Ʉ=820000ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɨɧɬɚɠɚ ɪɚɫɫɱɢɬɚɧɵ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɢ ɢɦɟɟɬɫɹ ɱɚɫɬɶ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɦɨɧɬɚɠɧɵɟ ɫɬɨɥɵ, 

ɫɬɟɥɥɚɠɢ, ɷɥɟɤɬɪɨɬɚɥɶ, ɤɨɦɩɪɟɫɫɨɪ ɢ.ɬ.ɩ). 

Ɏɨɧɞɨɜɨɨɪɭɠɟɧɧɨɫɬɶ – ɫɬɟɩɟɧɶ ɨɫɧɚɳɟɧɧɨɫɬɢ ɬɪɭɞɚ ɩɟɪɫɨɧɚɥɚ 

ɩɪɟɞɩɪɢɹɬɢɹ: 

                   
ɋɊ

ȼ Ɋ
ɄɄ = ,                                                    (3.53) 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

27 
ВКР 230303.259.20 
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ɝɞɟ ɋɊɊ =6 ɱɟɥ, - ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɧɚ ɭɱɚɫɬɤɟ;  

7.136666
6

820000
==ȼɄ ɪɭɛ./ɪɚɛ. 

Ɏɨɧɞɨɨɬɞɚɱɚ – ɜɵɩɭɫɤ ɜɚɥɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ 1 ɪɭɛ. ɨɫɧɨɜɧɵɯ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ: 

Ʉ
ȼɄ ɉ

Ф = ,                                                               (3.54) 

ɝɞɟ ɉȼ - ɜɚɥɨɜɚɹ (ɬɨɜɚɪɧɚɹ) ɩɪɨɞɭɤɰɢɹ; 

..* ЦɈɉ ɋNȼ = ,                                                   (3.55) 

15555601192*1305 ==ɉȼ ɪɭɛ. 

89.1
820000

1555560
==ФɄ ɪɭɛ./ɪɭɛ. 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɪɚɜɧɚ: 

4.2
347130

820000
==ȽɈ ɝɨɞ. 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

Ʉȿɗɗ ɇȽ −= ,                                                 (3.56) 

ɝɞɟ ȿɇ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɜɧɵɣ 0,12. 

24873082000012,0347130 =−=ɗ ɪɭɛ. 

 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

28 
ВКР 230303.259.20 
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ɁȺɄɅɘɑȿɇɂȿ 

 

Ⱥɧɚɥɢɡ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ 

ɩɨɤɚɡɚɥ, ɱɬɨ ɚɜɬɨɦɨɛɢɥɢ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɢɧɬɟɧɫɢɜɧɟɟ, 

ɩɨɷɬɨɦɭ ɢ ɪɚɫɯɨɞɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɚɜɬɨɦɨɛɢɥɟɣ 

ɜɨɡɪɚɫɬɚɸɬ. ɇɨ ɪɚɫɯɨɞɵ ɜɨɡɪɚɫɬɚɸɬ ɟɳɟ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ 

ɩɨɱɬɢ ɧɟ ɨɛɧɨɜɥɹɟɬɫɹ. Ⱥ ɤɚɤ ɢɡɜɟɫɬɧɨ, ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, 

ɡɚɬɪɚɬɵ ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɸɬɫɹ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜ ɧɚɫɬɨɹɳɟɣ ɜɵɩɭɫɤɧɨɣ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɭɱɚɫɬɨɤ ɲɢɧɨɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. Ⱦɥɹ 

ɷɬɨɝɨ ɭɱɚɫɬɤɚ ɩɨɞɨɛɪɚɧɨ ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ɋɚɡɪɚɛɨɬɚɧ ɩɪɢɤɚɬɨɱɧɵɣ 

ɦɟɯɚɧɢɡɦ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɧɚɥɨɠɟɧɢɹ ɩɪɨɬɟɤɬɨɪɧɨɣ ɥɟɧɬɵ. Ɍɚɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

ɭɱɚɫɬɤɚ ɲɢɧɨɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɡɜɨɥɢɬ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɩɥɨɳɚɞɢ ɫ ɛɨɥɶɲɟɣ ɮɢɧɚɧɫɨɜɨɣ ɩɪɢɛɵɥɶɸ. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ, 

ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɌɈ ɢ ɌɊ, ɫɧɢɡɢɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 

ɲɢɧɨɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɫɭɳɟɫɬɜɟɧɧɨ ɨɛɥɟɝɱɢɬɶ ɬɪɭɞ ɪɚɛɨɬɧɢɤɨɜ. 

Ɋɚɡɪɚɛɨɬɚɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɦɚɪɲɪɭɬ ɪɚɛɨɬ ɧɚ ɲɢɧɨɜɨɫɬɚɧɨɜɢɬɟɥɶɧɨɦ 

ɭɱɚɫɬɤɟ, ɫ ɭɱɟɬɨɦ ɜɧɟɞɪɟɧɢɹ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. 

Ɍɚɤɠɟ ɛɵɥɢ ɡɚɬɪɨɧɭɬɵ ɜɨɩɪɨɫɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɧɚ ɲɢɧɨɪɟɦɨɧɬɧɨɦ ɭɱɚɫɬɤɟ. 

Ɋɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɷɤɨɧɨɦɢɱɟɫɤɢ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ. Ɋɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫɨ 

ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɦɢ ɪɚɛɨɬɚɦɢ, ɞɨɥɠɧɵ ɨɤɭɩɢɬɶɫɹ ɩɨ ɢɫɬɟɱɟɧɢɸ 2,4 ɝɨɞɚ. 

ɋ ɟɠɟɝɨɞɧɨɣ ɷɤɨɧɨɦɢɟɣ ɨɬ ɜɧɟɞɪɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɜ ɪɚɡɦɟɪɟ 248730 ɪɭɛ. 
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