


ȺɇɇɈɌȺɐɂə 

 
ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ 

ɧɚ ИИИ ɥɢɫɬɚɯ ɩɟɱɚɬɧɨɝɨ ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 6 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1, 

ɫɨɞɟɪɠɢɬ ИИИ ɪɢɫɭɧɤɨɜ, ИИИ ɬɚɛɥɢɰ, ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ 

ɫɨɞɟɪɠɢɬ ИИИ ɧɚɢɦɟɧɨɜɚɧɢɣ. 

ȼɨ ɜɜɟɞɟɧɢɢ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɜɵɛɨɪ ɬɟɦɵ ɢ ɟɟ ɚɤɬɭɚɥɶɧɨɫɬɶ, ɚ ɬɚɤ ɠɟ 

ɮɨɪɦɢɪɭɸɬɫɹ ɡɚɞɚɱɢ ɩɪɨɟɤɬɚ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ  
ɞɪɨɛɢɥɨɤ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ ɢ ɚɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɣ ɞɪɨɛɥɟɧɢɹ. Ɍɚɤɠɟ 
ɚɧɚɥɢɡɢɪɭɸɬɫɹ ɦɨɥɨɬɤɢ ɞɥɹ ɞɪɨɛɥɟɧɢɹ. Ɋɚɡɞɟɥ ɡɚɜɟɪɲɚɟɬɫɹ ɜɵɜɨɞɚɦɢ.  

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɤɨɪɦɨɰɟɯɚ. 

ȼ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɱɚɫɬɢ ɨɛɨɫɧɨɜɚɧɚ ɢ ɜɵɛɪɚɧɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɚɹ 

ɛɟɡɪɟɲɟɬɧɚɹ ɦɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ ɤɨɪɦɨɜ. Ɋɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɭɥɭɱɲɟɧɢɸ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɨɩɟɪɚɬɨɪɚ ɤɨɪɦɨɞɪɨɛɢɥɤɢ, ɩɪɢɜɟɞɟɧɵ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ. Ɍɚɤ ɠɟ ɞɚɧ ɪɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ. ɉɨɞɫɱɢɬɚɧ 

ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ.  

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɜɵɜɨɞɚɦɢ, ɝɞɟ ɨɬɪɚɠɚɸɬɫɹ ɫɭɳɧɨɫɬɶ 

ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. 



ABSTRACT 

 

The final qualification work consists of an explanatory note on ___ sheets of 

printed text and a graphic part on 6 sheets of A1 format, contains ___ figures, ___ 

tables, the list of references contains ____ titles. 

In the introduction, the choice of the topic and its relevance are justified, as 

well as the tasks of the project are formed. 

The first section provides an analysis of the existing designs of concentrated 

feed crushers and an analysis of crushing technologies. Crushing hammers are also 

analyzed. The section ends with the conclusions. 

In the second section, the technological calculations of the feed mill are 

carried out. 

In the design part, the developed grate-free hammer crusher for feed was 

justified and selected. Measures have been developed to improve the working 

conditions of the feed crusher operator, and design calculations have been made. 

The calculation of the technical and economic indicators of the projected and 

existing structure is also given. The economic effect of using the new design is 

calculated. 

The explanatory note concludes with conclusions, which reflect the essence of 

the work performed, allowing to increase production efficiency. 
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ȼȼȿȾȿɇɂȿ 

 

ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɤɨɪɦɨɜ – ɨɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

ɜ ɠɢɜɨɬɧɨɜɨɞɫɬɜɟ. Ɉɫɧɨɜɧɨɣ ɨɩɟɪɚɰɢɟɣ ɜ ɤɨɪɦɨɩɪɨɢɡɜɨɞɫɬɜɟ ɹɜɥɹɟɬɫɹ 

ɢɡɦɟɥɶɱɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ. ɇɚ ɟɟ ɞɨɥɸ ɩɪɢɯɨɞɢɬɫɹ 50…70% 

ɨɬ ɜɫɟɣ ɪɚɫɯɨɞɭɟɦɨɣ ɷɧɟɪɝɢɢ.  
ɉɪɚɜɢɥɶɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ, 

ɡɧɚɱɢɬɟɥɶɧɵɦ ɨɛɪɚɡɨɦ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɠɢɜɨɬɧɵɯ, ɢɯ ɡɞɨɪɨɜɶɟ, ɚ ɜ 

ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɧɚ ɤɚɱɟɫɬɜɟ ɩɪɨɞɭɤɰɢɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɟɨɛɯɨɞɢɦɨ ɨɫɨɛɨɟ 

ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɬɶ ɩɪɨɰɟɫɫɭ ɩɨɞɝɨɬɨɜɤɢ ɡɟɪɧɚ ɤ ɫɤɚɪɦɥɢɜɚɧɢɸ, ɚ ɢɦɟɧɧɨ - ɟɝɨ 

ɢɡɦɟɥɶɱɟɧɢɸ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɯɨɡɹɣɫɬɜɚɯ ɜɫɟɯ ɤɚɬɟɝɨɪɢɣ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ 

ɦɨɥɨɬɤɨɜɵɟ ɞɪɨɛɢɥɤɢ. Ȼɥɚɝɨɞɚɪɹ ɫɜɨɢɦ ɩɪɟɢɦɭɳɟɫɬɜɚɦ, ɚ ɢɦɟɧɧɨ ɩɪɨɫɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɦɚɥɨɣ ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ, ɜɵɫɨɤɨɣ ɷɧɟɪɝɨɧɚɫɵɳɟɧɧɨɫɬɢ, ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɢ, ɦɨɥɨɬɤɨɜɵɟ 

ɞɪɨɛɢɥɤɢ ɧɚɲɥɢ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɝɨɪɧɨɪɭɞɧɨɣ, ɰɟɦɟɧɬɧɨɣ, ɤɨɧɞɢɬɟɪɫɤɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɹɯ, ɚ ɬɚɤɠɟ ɜɨ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 

ɗɮɮɟɤɬɢɜɧɨɟ ɢɡɦɟɥɶɱɟɧɢɟ ɤɨɪɦɨɜ – ɜɚɠɧɟɣɲɟɟ ɭɫɥɨɜɢɟ ɩɪɚɜɢɥɶɧɨɝɨ 

ɤɨɪɦɥɟɧɢɹ ɠɢɜɨɬɧɵɯ. Ʉɨɪɦɨɜɚɹ ɫɦɟɫɶ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɡɨɨɬɟɯɧɢɱɟɫɤɢɦ 

ɬɪɟɛɨɜɚɧɢɹɦ, ɨɛɥɚɞɚɟɬ ɥɭɱɲɟɣ ɭɫɜɨɹɟɦɨɫɬɶɸ ɢ ɩɨɡɜɨɥɹɟɬ ɪɚɰɢɨɧɚɥɶɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɪɦɨɜɨɟ ɫɵɪɶɟ. 
ȼɨɡɪɨɫɲɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɤɚɱɟɫɬɜɭ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɧɟɜɨɡɦɨɠɧɨ ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɛɟɡ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡɦɟɥɶɱɚɸɳɢɯ ɦɚɲɢɧ. 

ɉɨɷɬɨɦɭ ɢɡɦɟɧɟɧɢɟ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, ɚ ɬɚɤɠɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɢɡɦɟɥɶɱɟɧɢɹ 

ɧɟɩɪɟɦɟɧɧɨ ɫɤɚɠɟɬɫɹ ɧɚ ɤɚɱɟɫɬɜɟ ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɞɭɤɰɢɢ. 

. 



1 ɅɂɌȿɊȺɌɍɊɇɈ-ɉȺɌȿɇɌɇЫɃ ɈȻɁɈɊ 

1.1 Ɉɛɡɨɪ ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɪɦɨɢɡɦɟɥɶɱɢɬɟɥɟɣ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɚɧɵ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɤɨɧɫɬɪɭɤɰɢɣ 

ɦɚɲɢɧ ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɢ ɞɪɨɛɥɟɧɢɹ ɤɨɪɦɨɜ, ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ, ɮɨɪɦɨɣ ɦɨɥɨɬɤɨɜ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɬ.ɞ. 

Ɋɚɫɫɦɨɬɪɢɦ ɧɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ. 

ɇɚ ɫɟɝɨɞɧɹ ɢɡɜɟɫɬɧɵ ɛɟɡɪɟɲɟɬɧɵɟ ɦɨɥɨɬɤɨɜɵɟ ɞɪɨɛɢɥɤɢ ȾȻ - 5 ɢ 

ȾɄɆ-5, ɤɨɬɨɪɵɟ ɦɚɤɫɢɦɚɥɶɧɨ ɭɧɢɮɢɰɢɪɨɜɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ ɨɫɧɨɜɧɵɦ 

ɪɚɛɨɱɢɦ ɨɪɝɚɧɚɦ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɩɪɨɬɟɤɚɸɳɢɟ ɜ ɩɪɨɰɟɫɫɟ 

ɪɚɛɨɬɵ ɞɪɨɛɢɥɤɢ ȾȻ - 5 (ɪɢɫɭɧɨɤ 1.1 ɚ.), ɬɟɫɧɨ ɜɡɚɢɦɨɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɢ 

ɢɦɟɸɬ ɧɟɩɪɟɪɵɜɧɵɣ ɰɢɤɥ. ɉɪɢ ɪɚɛɨɬɟ ɞɪɨɛɢɥɤɢ ɡɟɪɧɨ ɢɡ ɛɭɧɤɟɪɚ ɩɨɞɚɟɬɫɹ 

ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɜ ɪɚɛɨɱɭɸ ɤɚɦɟɪɭ. ɂɡɦɟɥɶɱɟɧɧɨɟ ɡɚ ɫɱɟɬ ɞɟɣɫɬɜɢɹ ɲɚɪɧɢɪɧɨ 

ɩɨɞɜɟɲɟɧɧɵɯ ɦɨɥɨɬɤɨɜ ɢ ɞɟɤ ɡɚ ɨɞɢɧ ɧɟɩɨɥɧɵɣ ɨɛɨɪɨɬ ɡɟɪɧɨ ɜɵɧɨɫɢɬɫɹ ɢɡ 

ɞɪɨɛɢɥɶɧɨɣ ɤɚɦɟɪɵ ɜ ɪɚɡɞɟɥɢɬɟɥɶɧɭɸ. ȼ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɟ ɜɨɡɞɭɲɧɨ-

ɩɪɨɞɭɤɬɨɜɵɣ ɫɥɨɣ ɩɨɫɬɭɩɚɟɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɪɟɲɟɬɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ. 

ɂɡɦɟɥɶɱɟɧɧɨɟ ɡɟɪɧɨ, ɤɨɬɨɪɨɟ ɩɪɨɲɥɨ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɫɟɩɚɪɚɬɨɪɚ, 

ɜɵɝɪɭɠɚɟɬɫɹ ɲɧɟɤɨɦ, ɚ ɧɟɞɨɢɡɦɟɥɶɱɟɧɧɚɹ ɮɪɚɤɰɢɹ ɩɨɫɬɭɩɚɟɬ ɨɛɪɚɬɧɨ ɜ 

ɞɪɨɛɢɥɶɧɭɸ ɤɚɦɟɪɭ. ɇɟɞɨɫɬɚɬɤɨɦ ɞɪɨɛɢɥɤɢ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɫɟɩɚɪɚɬɨɪɚ, 

ɜɵɩɨɥɧɹɸɳɟɝɨ ɪɨɥɶ ɪɟɲɟɬɚ. ɉɪɚɤɬɢɱɟɫɤɢ ɪɟɲɟɬɨ ɬɨɥɶɤɨ ɜɵɧɟɫɟɧɨ ɡɚ ɩɪɟɞɟɥɵ 

ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ ɞɪɨɛɢɥɤɢ. 

Ɋɚɛɨɬɭ ɞɪɨɛɢɥɤɢ ȾɄɆ - 5 (ɪɢɫɭɧɨɤ 1.1 ɛ) ɫɥɟɞɭɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ 

ɞɜɭɯɷɬɚɩɧɵɣ ɩɪɨɰɟɫɫ, ɤɚɤ ɩɪɢ ɢɡɦɟɥɶɱɟɧɢɢ ɝɪɭɛɵɯ ɤɨɪɦɨɜ, ɬɚɤ ɢ ɩɪɢ  

ɢɡɦɟɥɶɱɟɧɢɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ. 

Ɋɚɛɨɬɚ ɞɚɧɧɨɣ ɞɪɨɛɢɥɤɢ, ɤɚɤ ɢ ȾȻ - 5, ɫɨɫɬɨɢɬ ɢɡ ɨɩɟɪɚɰɢɣ ɡɚɝɪɭɡɤɢ 

ɡɟɪɧɚ, ɩɨɞɚɱɢ ɧɚ ɢɡɦɟɥɶɱɟɧɢɟ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢɡɦɟɥɶɱɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɢɡ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ, ɜɵɝɪɭɡɤɚ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ. Ɉɬɥɢɱɢɟ ɫɨɫɬɨɢɬ ɜ ɬɨɦ,  

ɱɬɨ ɭ ȾɄɆ - 5 ɢɦɟɟɬɫɹ ɩɵɥɟɨɬɞɟɥɢɬɟɥɶ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɥɶɱɟɧɢɹ ɝɪɭɛɵɯ 

ɤɨɪɦɨɜ. Ƚɪɭɛɵɟ ɤɨɪɦɚ ɢɡɦɟɥɶɱɚɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɞɪɨɛɥɟɧɢɸ ɡɟɪɧɚ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɪɢ ɢɡɦɟɥɶɱɟɧɢɢ ɡɟɪɧɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɟɲɟɬɨ. 



 

 

ɚ) 

 

 ɛ) 

ɚ) ȾȻ - 5; ɛ) ȾɄɆ – 5 

Ɋɢɫɭɧɨɤ 1.1 – Ʉɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɛɟɡɪɟɲɟɬɧɵɯ ɦɨɥɨɬɤɨɜɵɯ 

ɞɪɨɛɢɥɨɤ 

ɇɚ ɪɢɫɭɧɤɟ 1.2 ɢɡɨɛɪɚɠɟɧɚ ɛɟɡɪɟɲɟɬɧɚɹ ɦɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ.  



 
ɚ) 

 
ɛ) 

 
ɜ) 

Ɋɢɫɭɧɨɤ 1.2 – Ȼɟɡɪɟɲɟɬɧɚɹ ɦɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ (Ⱥ.ɋ. №1719059) 

Ⱦɪɨɛɢɥɤɚ ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ 1, ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɤɨɬɨɪɨɝɨ ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ 2 ɫ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɡɚɫɥɨɧɤɚɦɢ 3, ɪɢɮɥɟɧɨɣ 

ɞɟɤɨɣ 4, ɡɚɝɪɭɡɨɱɧɨɝɨ 5 ɢ ɪɚɡɝɪɭɡɨɱɧɵɯ ɩɚɬɪɭɛɤɨɜ 6 ɢ ɪɨɬɨɪɚ 7. Ɋɨɬɨɪ 

ɫɨɞɟɪɠɢɬ ɜɚɥ 8, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧɵ ɞɢɫɤɢ 9 ɫɨ ɫɤɜɨɡɧɵɦɢ ɩɚɡɚɦɢ 10 ɢ 

ɨɫɹɦɢ 11, ɧɚ ɤɨɬɨɪɵɯ ɫɜɨɛɨɞɧɨ ɭɫɬɚɧɨɜɥɟɧɵ ɪɚɛɨɱɢɟ ɩɥɚɫɬɢɧɵ-ɦɨɥɨɬɤɢ 12. 

Ɂɚɝɪɭɡɨɱɧɵɣ ɩɚɬɪɭɛɨɤ 5 ɫɦɟɳɟɧ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ 

ɤɨɪɩɭɫɚ ɞɪɨɛɢɥɤɢ ɜ ɫɬɨɪɨɧɭ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɫ ɰɟɥɶɸ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚɝɪɭɡɤɢ 

ɩɪɨɞɭɤɬɚ. 



ɗɤɫɩɥɭɚɬɚɰɢɹ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ ɫɜɹɡɚɧɚ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɨɩɟɪɚɰɢɹɦɢ. 

ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɞɪɨɛɢɥɤɢ ɫɵɪɶɟ ɩɨɫɬɭɩɚɟɬ ɜ ɤɚɦɟɪɭ ɤɨɪɩɭɫɚ 1 ɱɟɪɟɡ 

ɩɪɢɟɦɧɵɣ ɩɚɬɪɭɛɨɤ 5. ȼɧɚɱɚɥɟ ɝɪɚɧɭɥ ɵ ɫɵɪɶɹ ɪɚɡɪɭɲɚɸɬɫɹ ɭɞɚɪɚɦɢ 

ɦɨɥɨɬɤɨɜ 12, ɚ ɡɚɬɟɦ ɪɚɡɪɭɲɚɸɬɫɹ, ɭɞɚɪɹɹɫɶ ɨ ɪɢɮɥɟɧɭɸ ɞɟɤɭ 4, ɚ ɩɪɨɞɭɤɬ 

ɢɡɦɟɥɶɱɟɧɢɹ ɪɚɡɝɪɭɠɚɟɬɫɹ ɢɡ ɞɪɨɛɢɥɤɢ ɱɟɪɟɡ ɩɚɬɪɭɛɤɢ 6 ɜɨɡɞɭɯɨɦ. 

ɩɨɫɬɭɩɚɸɳɢɦ ɜ ɤɚɦɟɪɭ ɢɡɦɟɥɶɱɟɧɢɹ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ 2, ɜɵɩɨɥɧɟɧɧɵɟ ɧɚ 

ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɪɩɭɫɚ ɫ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɡɚɫɥɨɧɤɚɦɢ 3. 

Ɋɟɠɢɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɪɨɛɢɥɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨ ɩɭɬɟɦ 

ɭɫɬɚɧɨɜɤɢ ɦɨɥɨɬɤɨɜ ɪɚɡɥɢɱɧɨɣ ɞɥɢɧɵ. ɩɪɢ ɷɬɨɦ ɢɡɦɟɧɹɟɬɫɹ ɡɚɡɨɪ ɦɟɠɞɭ ɞɟɤɨɣ 

ɢ ɦɨɥɨɬɤɚɦɢ. Ɉɞɧɚɤɨ, ɤɚɠɞɨɦɭ ɪɟɠɢɦɭ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɪɨɛɢɥɤɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɵɣ ɜɨɡɞɭɯɨɨɛɦɟɧ ɩɭɬɟɦ ɪɟɝɭɥɢɪɭɟɦɨɣ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɜ 

ɞɪɨɛɢɥɶɧɭɸ ɤɚɦɟɪɭ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɢɡɦɟɥɶɱɟɧɢɹ ɢ 

ɫɧɢɠɟɧɢɟ ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɢɜ ɦɨɥɨɬɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɨɩɪɟɞɟɥɟɧɧɵɣ 

ɡɚɡɨɪ ɞɥɹ ɢɫɫɥɟɞɭɟɦɨɝɨ ɪɟɠɢɦɚ, ɡɚɫɥɨɧɤɨɣ 3 ɪɟɝɭɥɢɪɭɸɬ ɩɨɞɚɱɭ ɜɨɡɞɭɯɚ ɜ 

ɞɪɨɛɢɥɶɧɭɸ ɤɚɦɟɪɭ, ɫɧɢɠɚɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɨɛɢɥɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɤ 

ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɭ. ɉɪɟɞɥɚɝɚɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ ɪɟɝɭɥɢɪɨɜɤɢ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ 

ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɦɚɲɢɧ. Ɉɞɧɚɤɨ, ɜ ɪɨɬɨɪɧɵɯ 

ɞɪɨɛɢɥɤɚɯ ɪɟɝɭɥɢɪɭɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɜ ɞɪɨɛɢɥɶɧɭɸ ɤɚɦɟɪɭ ɜ 

ɫɨɱɟɬɚɧɢɢ ɫ ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɧɵɦ ɜɵɧɨɫɨɦ ɩɪɨɞɭɤɬɚ ɱɟɪɟɡ ɞɜɚ ɢ ɛɨɥɟɟ 

ɪɚɡɝɪɭɡɨɱɧɵɯ ɩɚɬɪɭɛɤɨɜ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ. 

Ⱦɚɧɧɨɟ ɢɡɨɛɪɟɬɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ 

ɪɨɬɨɪɧɨɣ ɞɪɨɛɢɥɤɢ. 

Ɇɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ (ɪɢɫɭɧɨɤ 1.3) ɫɨɫɬɨɢɬ ɢɡ ɪɨɬɨɪɚ ɫ ɜɚɥɨɦ 1 ɫ 

ɧɚɫɚɠɟɧɧɵɦɢ ɧɚ ɧɟɝɨ ɞɢɫɤɚɦɢ 2, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɧɚ ɨɫɹɯ 3 ɲɚɪɧɢɪɧɨ 

ɩɨɞɜɟɲɟɧɵ ɦɨɥɨɬɤɢ 4 ɫ ɲɚɣɛɚɦɢ 5 ɦɟɠɞɭ ɧɢɦɢ, ɨɩɨɪɧɵɯ ɞɢɫɤɨɜ 6, ɤɨɪɩɭɫɨɜ 

ɩɨɞɲɢɩɧɢɤɨɜ 7, ɤɪɵɲɟɤ ɤɨɪɩɭɫɚ 8 ɫ ɩɨɞɲɢɩɧɢɤɚɦɢ 9, ɤɪɵɲɤɚɦɢ 

ɩɨɞɲɢɩɧɢɤɨɜ 10, ɤɨɪɩɭɫɚ 11 ɫ ɜɯɨɞɧɵɦ 12 ɢ ɜɵɯɨɞɧɵɦ 13 ɨɬɜɟɪɫɬɢɹɦɢ ɜ ɧɟɦ. 



       

Ɋɢɫɭɧɨɤ 1.3 - Ɇɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ ɉɚɬɟɧɬ ɊɎ 2106911 

Ʉɨɪɩɭɫ ɫɧɚɛɠɟɧ ɦɧɨɝɨɡɚɯɨɞɧɨɣ ɪɟɡɶɛɨɣ 14, ɧɚɪɟɡɚɧɧɨɣ ɩɪɨɬɢɜ 

ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɫ ɭɝɥɨɦ ɩɪɢ ɜɟɪɲɢɧɟ 60o, ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɦɢ 

ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɜɯɨɞɧɨɣ 15 ɢ ɜɵɯɨɞɧɨɣ 16 ɡɚɞɜɢɠɤɚɦɢ, ɡɚɝɪɭɡɨɱɧɵɦ 17 ɢ 

ɜɵɝɪɭɡɨɱɧɵɦ 18 ɩɚɬɪɭɛɤɚɦɢ. 

ȼɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ ɫɧɚɛɠɟɧ ɨɬɛɨɣɧɵɦɢ ɧɢɠɧɢɦ 19 ɢ ɜɟɪɯɧɢɦ 20 

ɤɨɡɵɪɶɤɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɩɨɞ 30 ɢ 45o
 ɤ ɫɬɟɧɤɚɦ ɩɚɬɪɭɛɤɚ. 

Ɇɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

Ɇɨɥɨɬɤɢ 4 ɜɨɜɥɟɤɚɸɬ ɜɨ ɜɪɚɳɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɦɚɬɟɪɢɚɥ, ɨɛɪɚɡɭɸɳɢɣ 

ɤɨɥɶɰɟɜɨɣ ɫɥɨɣ, ɫɤɨɪɨɫɬɶ ɤɨɬɨɪɨɝɨ ɦɟɧɶɲɟ ɨɤɪɭɠɧɨɣ ɫɤɨɪɨɫɬɢ ɦɨɥɨɬɤɨɜ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɫɨɭɞɚɪɟɧɢɣ ɦɚɬɟɪɢɚɥɚ ɫ ɪɚɛɨɱɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɦɨɥɨɬɤɨɜ ɢ 

ɤɨɪɩɭɫɚ 10 ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɪɚɡɪɭɲɟɧɢɟ. 

Ɍɨɧɤɨɫɬɶ ɩɨɦɨɥɚ ɡɚɜɢɫɢɬ ɨɬ ɬɨɥɳɢɧɵ ɲɚɣɛ 5, ɡɚɡɨɪɚ ɦɟɠɞɭ 

ɜɪɚɳɚɸɳɢɦɢɫɹ ɦɨɥɨɬɤɚɦɢ ɢ ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɨɪɩɭɫɚ, ɚ ɬɚɤɠɟ ɨɬ ɩɨɥɨɠɟɧɢɹ 

ɪɟɝɭɥɢɪɭɸɳɟɣ ɜɵɯɨɞɧɨɣ ɡɚɞɜɢɠɤɢ 16 ɧɚɞ ɨɬɜɟɪɫɬɢɹɦɢ ɤɨɪɩɭɫɚ. 



ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɡɨɛɪɟɬɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɨɞɚ ɢɡɦɟɥɶɱɟɧɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɩɨɜɵɫɢɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜ 1,5 - 2,5 ɪɚɡɚ ɢɡ-ɡɚ ɭɜɟɥɢɱɟɧɢɹ 

ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɦɚɬɟɪɢɚɥɚ ɢ ɞɟɬɚɥɟɣ ɞɪɨɛɢɥɤɢ, ɚ ɬɚɤɠɟ ɡɚ ɫɱɟɬ 

ɧɚɥɢɱɢɹ ɪɟɠɭɳɢɯ ɤɪɨɦɨɤ ɪɟɡɶɛɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ ɤɨɪɩɭɫɚ ɢ ɦɨɥɨɬɤɨɜ, 

ɫɨɡɞɚɸɳɢɯ ɷɮɮɟɤɬ "ɧɨɠɧɢɰ". 

Ɂɚɞɚɱɟɣ ɫɥɟɞɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡɦɟɥɶɱɢɬɟɥɹ ɤɨɪɦɨɜ ɹɜɥɹɟɬɫɹ 

ɪɚɫɲɢɪɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɪɢ 

ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɩɨɜɵɲɟɧɢɢ ɧɚɞɟɠɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɚ ɢɡɦɟɥɶɱɟɧɢɹ ɢ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɷɤɫɬɪɚɤɰɢɢ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɢɡ ɫɵɪɶɹ. 

ɂɡɦɟɥɶɱɢɬɟɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢɡ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɵɪɶɹ 

(ɪɢɫɭɧɨɤ 1.4) ɜɤɥɸɱɚɟɬ ɤɨɪɩɭɫ 1 ɜ ɤɨɬɨɪɨɦ ɪɚɡɦɟɳɟɧ ɞɢɫɤ, ɜɵɩɨɥɧɟɧɧɵɣ ɜ 

ɜɢɞɟ ɤɨɧɢɱɟɫɤɨɣ ɬɚɪɟɥɤɢ 2, ɢɦɟɸɳɟɣ ɩɟɪɮɨɪɚɰɢɸ ɩɨ ɜɫɟɣ ɫɜɨɟɣ ɩɨɜɟɪɯɧɨɫɬɢ.  

 

Ɋɢɫɭɧɨɤ 1.4 – ɂɡɦɟɥɶɱɢɬɟɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢɡ 

ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɵɪɶɹ (ɉɚɬɟɧɬ ɊɎ №2736222) 

Ɍɚɪɟɥɤɚ 2 ɡɚɤɪɟɩɥɟɧɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɧɚ ɜɚɥɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 3. 

ȼɨ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ ɬɚɪɟɥɤɢ 2, ɫɨɨɫɧɨ ɫ ɧɟɣ, ɪɚɡɦɟɳɟɧ ɩɚɬɪɭɛɨɤ 4, 

ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɜɢɞɟ ɩɨɥɨɝɨ ɰɢɥɢɧɞɪɚ. ɇɢɠɧɹɹ ɱɚɫɬɶ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ 



ɩɚɬɪɭɛɤɚ 4 ɫɨɞɟɪɠɢɬ ɪɢɮɥɟɧɭɸ ɞɟɤɭ 5, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɫɤɜɨɡɧɵɟ ɨɤɧɚ. ȼɨ 

ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ ɩɚɬɪɭɛɤɚ 4, ɫɨɨɫɧɨ ɫ ɧɢɦ, ɩɨɫɪɟɞɫɬɜɨɦ ɪɚɡɴɟɦɧɨɝɨ, 

ɧɚɩɪɢɦɟɪ, ɪɟɡɶɛɨɜɨɝɨ ɫɨɩɪɹɠɟɧɢɹ ɧɚ ɞɢɫɤɟ ɭɫɬɚɧɨɜɥɟɧ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɣ 

ɷɥɟɦɟɧɬ 6 ɜ ɜɢɞɟ ɩɨɥɭɲɚɪɚ. ɇɢɠɧɹɹ ɱɚɫɬɶ ɷɥɟɦɟɧɬɚ 6 ɫɨɞɟɪɠɢɬ ɪɢɮɥɟɧɭɸ 

ɝɪɟɛɟɧɤɭ 7. Ⱦɢɫɤ 2 ɡɚɤɪɟɩɥɟɧ ɧɚ ɜɚɥɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 3 ɩɨɫɪɟɞɫɬɜɨɦ ɝɚɣɤɢ 8, 

ɫɨɞɟɪɠɚɳɟɣ ɞɜɭɯɥɨɩɚɫɬɧɭɸ ɤɪɵɥɶɱɚɬɤɭ 9. 

Ɋɚɛɨɬɚɟɬ ɢɡɦɟɥɶɱɢɬɟɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢɡ 

ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɵɪɶɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɚɹ ɪɚɫɬɢɬɟɥɶɧɚɹ ɤɨɦɩɨɡɢɰɢɹ, ɧɚɩɪɢɦɟɪ, 

ɡɚɦɨɱɟɧɧɨɟ ɫɨɟɜɨɟ ɡɟɪɧɨ ɢ ɢɡɦɟɥɶɱɟɧɧɵɟ ɢɥɢ ɦɨɪɤɨɜɶ, ɢɥɢ ɫɜɟɤɥɚ, ɢɥɢ ɨɝɭɪɟɰ, 

ɢɥɢ ɤɚɩɭɫɬɚ ɢ ɬ.ɞ., ɜɡɹɬɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɫɨɨɬɧɨɲɟɧɢɢ, ɩɨɞɚɟɬɫɹ ɜ 

ɩɪɢɟɦɧɭɸ ɜɨɪɨɧɤɭ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɜɨɞɨɣ ɬɚɤ ɠɟ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ 

ɫɨɨɬɧɨɲɟɧɢɢ, ɧɚɩɪɢɦɟɪ, ɜɨɞɚ : ɤɨɦɩɨɡɢɰɢɹ=8:1. Ʉɨɦɩɨɡɢɰɢɹ ɜ ɜɢɞɟ ɫɦɟɫɢ 

ɤɨɦɩɨɧɟɧɬɨɜ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɨ ɫɮɟɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɝɨ 

ɷɥɟɦɟɧɬɚ 6 ɜɧɭɬɪɢ ɩɨɥɨɫɬɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɩɚɬɪɭɛɤɚ 4. ɉɪɢ ɜɪɚɳɚɬɟɥɶɧɨɦ 

ɞɜɢɠɟɧɢɢ ɷɥɟɦɟɧɬɚ 6, ɩɪɨɞɭɤɬ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ ɬɹɠɟɫɬɢ ɭɜɥɟɤɚɟɬɫɹ ɜ ɡɚɡɨɪ 

ɦɟɠɞɭ ɪɢɮɥɟɧɵɦɢ ɞɟɤɨɣ 5 ɢ ɝɪɟɛɟɧɤɨɣ 7 ɢ ɢɡɦɟɥɶɱɚɟɬɫɹ ɩɭɬɟɦ 

ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɞɪɨɛɥɟɧɢɹ ɢ ɢɫɬɢɪɚɧɢɹ. ɉɨɞɚɜɚɟɦɚɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ 

ɩɪɨɞɭɤɬɨɦ ɜ ɩɨɥɨɫɬɶ ɩɚɬɪɭɛɤɚ 4 ɜɨɞɚ ɨɪɨɲɚɟɬ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɨɞɭɤɬɚ ɜ 

ɤɨɦɩɨɡɢɰɢɢ, ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɡɚɡɨɪ ɫɨɜɦɟɫɬɧɨ ɫ ɢɡɦɟɥɶɱɚɟɦɨɣ ɦɚɫɫɨɣ ɱɚɫɬɢɰ ɢ 

ɢɡɜɥɟɤɚɟɬ (ɷɤɫɬɪɚɝɢɪɭɟɬ) ɢɡ ɧɢɯ ɩɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ (ɛɟɥɤɢ, ɜɢɬɚɦɢɧɵ ɢ 

ɬ.ɞ.). Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɬɢɦ, ɜɨɞɚ ɬɚɤ ɠɟ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɜ ɫɬɟɧɤɟ 

ɷɥɟɦɟɧɬɚ 6 ɢ ɩɨɩɚɞɚɟɬ ɜ ɟɝɨ ɜɧɭɬɪɟɧɧɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. ɉɪɢ ɷɬɨɦ ɫɬɪɭɣɤɢ ɜɨɞɵ, 

ɩɨɫɬɭɩɚɸɳɢɟ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ, ɩɨɩɚɞɚɸɬ ɧɚ ɤɪɵɥɶɱɚɬɤɭ 9, ɨɬɛɪɚɫɵɜɚɸɬɫɹ ɡɚ 

ɫɱɟɬ ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ ɤ ɝɪɟɛɟɧɤɟ 7 ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɦɵɜɚɹ ɢɡɦɟɥɶɱɟɧɧɵɟ 

ɱɚɫɬɢɰɵ ɩɪɨɞɭɤɬɚ, ɜɵɯɨɞɹɳɢɟ ɢɡ ɡɚɡɨɪɚ, ɢɡɜɥɟɤɚɸɬ ɢɡ ɧɢɯ ɨɫɬɚɜɲɢɟɫɹ 

ɩɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ, ɬɟɦ ɫɚɦɵɦ ɢɧɬɟɧɫɢɮɢɰɢɪɭɹ ɩɪɨɰɟɫɫ ɢɯ ɷɤɫɬɪɚɤɰɢɢ. ȼ 

ɬɨɠɟ ɜɪɟɦɹ, ɢɡɦɟɥɶɱɟɧɧɚɹ ɦɚɫɫɚ, ɜɵɯɨɞɹɳɚɹ ɢɡ ɡɚɡɨɪɚ ɦɟɠɞɭ ɞɟɤɨɣ 5 ɢ 

ɝɪɟɛɟɧɤɨɣ 7 ɞɜɢɠɭɳɢɦɫɹ ɢɡ ɩɨɞ ɷɥɟɦɟɧɬɚ 6 ɩɨɬɨɤɨɦ ɜɨɞɵ ɫɦɵɜɚɟɬɫɹ ɢ 



ɨɛɪɚɡɨɜɚɜɲɚɹɫɹ ɫɭɫɩɟɧɡɢɹ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ 

ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɣ ɤɨɧɢɱɟɫɤɨɣ ɬɚɪɟɥɤɢ - 2. 

ɉɪɢ ɞɜɢɠɟɧɢɢ ɜɜɟɪɯ, ɠɢɞɤɚɹ ɱɚɫɬɶ ɫɭɫɩɟɧɡɢɢ ɨɬɞɟɥɹɟɬɫɹ, ɡɚɩɨɥɧɹɟɬ 

ɩɪɨɫɬɪɚɧɫɬɜɨ ɡɚ ɩɪɟɞɟɥɚɦɢ ɞɢɫɤɚ 2, ɢ ɞɚɥɟɟ ɜɵɜɨɞɢɬɫɹ ɩɨ ɧɚɡɧɚɱɟɧɢɸ. 

Ɉɬɞɟɥɟɧɧɚɹ ɨɬ ɠɢɞɤɨɣ ɱɚɫɬɢ ɫɭɫɩɟɧɡɢɢ, ɬɜɟɪɞɚɹ ɮɪɚɤɰɢɹ, ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ ɜ ɤɨɪɩɭɫɟ 1 ɜɵɜɨɞɢɬɫɹ ɡɚ ɟɝɨ ɩɪɟɞɟɥɵ ɢ 

ɞɚɥɟɟ ɩɨ ɧɚɡɧɚɱɟɧɢɸ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɧɚɛɠɟɧɢɟ ɞɢɫɤɚ ɩɨɥɭɲɚɪɨɜɵɦ ɷɥɟɦɟɧɬɨɦ, 

ɪɚɡɦɟɳɟɧɧɵɦ ɜ ɩɨɥɨɫɬɢ ɩɚɬɪɭɛɤɚ, ɩɨɡɜɨɥɹɟɬ ɩɭɬɟɦ ɞɪɨɛɥɟɧɢɹ ɢ ɢɫɬɢɪɚɧɢɹ 

ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɜ ɜɢɞɟ ɡɟɪɧɚ ɢ ɤɭɫɨɱɤɨɜ ɜɨɥɨɤɧɢɫɬɵɯ ɩɪɨɞɭɤɬɨɜ ɪɚɫɲɢɪɢɬɶ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɡɦɟɥɶɱɢɬɟɥɹ. 

ȼɵɩɨɥɧɟɧɢɟ ɫɬɟɧɤɢ ɩɨɥɭɲɚɪɨɜɨɝɨ ɷɥɟɦɟɧɬɚ ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɩɨɡɜɨɥɹɟɬ 

ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ ɞɜɢɠɟɧɢɟ ɜɨɞɹɧɨɝɨ ɩɨɬɨɤɚ ɢ ɬɟɦ ɫɚɦɵɦ ɢɧɬɟɧɫɢɜɧɨ 

ɜɨɡɞɟɣɫɬɜɭɹ ɧɚ ɢɡɦɟɥɶɱɟɧɧɵɟ ɱɚɫɬɢɰɵ «ɜɵɛɢɜɚɬɶ» ɢɯ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɢɥɨɣ ɧɚ 

ɜɵɯɨɞɟ ɢɡ ɡɚɡɨɪɚ ɱɟɪɟɡ ɩɪɨɞɨɥɶɧɵɟ ɩɚɡɵ ɝɪɟɛɟɧɤɢ, ɫ ɨɛɢɥɶɧɵɦ ɨɦɵɜɚɧɢɟɦ 

ɱɚɫɬɢɰ. Ⱦɚɧɧɵɦ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨɦ ɨɛɭɫɥɨɜɥɟɧɨ ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ 

ɢɡɦɟɥɶɱɢɬɟɥɹ. 

 ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɞɪɨɛɥɟɧɢɹ ɡɟɪɧɚ (ɪɢɫɭɧɨɤ 1.5) ɫɨɞɟɪɠɢɬ: 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 1, ɜɚɥ 2, ɦɭɮɬɭ 3, ɪɟɞɭɤɬɨɪ 4 ɩɪɢɜɨɞɧɨɣ ɜɚɥ 5 

ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɩɨɞɲɢɩɧɢɤɚɯ 6 ɫɬɚɤɚɧɚ 7, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɩɨɞɲɢɩɧɢɤɚɯ 8 

ɤɨɪɩɭɫɚ 9. Ʉɨɪɩɭɫ 9 ɢɦɟɟɬ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɡɚɝɪɭɡɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 10, ɚ ɧɢɠɧɹɹ 

ɱɚɫɬɶ ɤɨɪɩɭɫɚ 9 ɜɵɩɨɥɧɟɧɚ ɜ ɮɨɪɦɟ ɤɨɧɭɫɚ 11. ȼ ɤɨɧɭɫɟ 11 ɭɫɬɚɧɨɜɥɟɧɚ 

ɱɟɬɵɪɟɯɥɭɱɟɜɚɹ ɨɩɨɪɚ 12, ɧɚ ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧ ɩɨɞɲɢɩɧɢɤ 13 ɞɥɹ ɭɫɬɚɧɨɜɤɢ 

ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɚ 5, ɧɚ ɤɨɬɨɪɨɦ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɭɫɬɚɧɨɜɥɟɧɵ ɢɡɦɟɥɶɱɚɸɳɢɟ 

ɧɨɠɢ 14 ɞɥɢɧɧɨɣ ɪɚɜɧɨɣ ɮɨɪɦɟ ɤɨɧɭɫɚ 11. Ʉɨɧɭɫ 11 ɢɦɟɟɬ ɜɵɯɨɞɧɨɟ ɨɬɜɟɪɫɬɢɟ 

15 ɢ ɩɪɢɟɦɧɵɣ ɛɭɧɤɟɪ 16, ɤɪɨɦɟ ɬɨɝɨ, ɤɨɪɩɭɫ 9 ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɧɨɠɤɚɯ 17. ɇɚ 

ɩɪɢɜɨɞɧɨɦ ɜɚɥɭ 5 ɜɵɩɨɥɧɟɧɵ ɧɚɠɢɦɧɵɟ ɤɭɥɚɱɤɢ 18 ɢ ɭɫɬɚɧɨɜɥɟɧ ɛɚɪɚɛɚɧ 19 

ɧɚ ɩɨɞɲɢɩɧɢɤɚɯ 8 ɢ 20. ȼ ɛɚɪɚɛɚɧɟ 19 ɢɦɟɸɬɫɹ ɨɬɜɟɪɫɬɢɹ 21 ɧɚɞ ɤɨɬɨɪɵɦɢ ɫ 

ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɛɚɪɚɛɚɧɚ 19 ɭɫɬɚɧɨɜɥɟɧɵ ɫɬɚɤɚɧɵ 22, ɢɦɟɸɳɢɟ ɜ ɫɜɨɸ 



ɨɱɟɪɟɞɶ ɨɬɜɟɪɫɬɢɹ 23 ɞɥɹ ɩɪɨɯɨɞɚ ɬɨɥɤɚɬɟɥɹ 24. Ɍɨɥɤɚɬɟɥɶ 24 ɪɚɡɦɟɳɟɧ ɜɧɭɬɪɢ 

ɫɬɚɤɚɧɚ 22, ɢɦɟɟɬ ɧɟɩɨɞɜɢɠɧɭɸ ɭɩɨɪɧɭɸ ɩɹɬɭ 25. 

        

Ɋɢɫɭɧɨɤ 1.5 – ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɞɪɨɛɥɟɧɢɹ ɡɟɪɧɚ (ɉɚɬɧɟɬ ɊɎ №2742055) 

Ʉɪɨɦɟ ɬɨɝɨ, ɬɨɥɤɚɬɟɥɶ 24 ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢɦɟɟɬ ɧɚɠɢɦɧɭɸ ɩɹɬɭ 26 ɞɥɹ 

ɤɨɧɬɚɤɬɚ ɫ ɤɭɥɚɱɤɨɦ 18, ɚ ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ ɭɫɬɚɧɨɜɥɟɧ ɫɮɟɪɢɱɟɫɤɢɣ ɭɞɚɪɧɢɤ 

27. ɇɚ ɬɨɥɤɚɬɟɥɟ 24 ɜ ɫɬɚɤɚɧɟ 22 ɨɬ ɧɟɩɨɞɜɢɠɧɨɣ ɭɩɨɪɧɨɣ ɩɹɬɵ 25 ɞɨ ɛɚɪɚɛɚɧɚ 

19 ɭɫɬɚɧɨɜɥɟɧɚ ɩɪɭɠɢɧɚ ɫɠɚɬɢɹ 28. Ɋɟɞɭɤɬɨɪ 4 ɬɚɤɠɟ ɢɦɟɟɬ ɜɚɥ 29, ɧɚ ɤɨɬɨɪɨɦ 

ɭɫɬɚɧɨɜɥɟɧɚ ɜɟɞɭɳɚɹ ɤɨɧɢɱɟɫɤɚɹ ɲɟɫɬɟɪɧɹ 30 ɫɨɟɞɢɧɟɧɧɚɹ ɫ ɜɟɞɨɦɨɣ 

ɤɨɧɢɱɟɫɤɨɣ ɲɟɫɬɟɪɧɟɣ 31, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɫɬɚɤɚɧɟ 7. ȼɟɞɨɦɚɹ ɤɨɧɢɱɟɫɤɚɹ 

ɲɟɫɬɟɪɧɹ 31 ɢɦɟɟɬ ɨɬɜɟɪɫɬɢɟ 32 ɞɥɹ ɩɪɨɯɨɞɚ ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɚ 5. ɋɬɚɤɚɧ 7 

ɠɟɫɬɤɨ ɫɨɟɞɢɧɟɧ ɫ ɛɚɪɚɛɚɧɨɦ 19. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɞɪɨɛɥɟɧɢɹ ɡɟɪɧɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɜ 

ɡɚɝɪɭɡɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 10, ɜɵɩɨɥɧɟɧɧɨɟ ɜ ɤɨɪɩɭɫɟ 9 ɡɚɫɵɩɚɟɬɫɹ ɡɟɪɧɨ ɞɥɹ 

ɞɪɨɛɥɟɧɢɹ, ɩɪɢ ɷɬɨɦ ɤɨɪɩɭɫ 9 ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɧɨɠɤɚɯ 17. ȼɤɥɸɱɚɟɬɫɹ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 1, ɤɨɬɨɪɵɣ ɩɟɪɟɞɚɟɬ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥ 2, ɦɭɮɬɭ 3 ɢ 

ɪɟɞɭɤɬɨɪ 4. Ɋɟɞɭɤɬɨɪ 4 ɩɟɪɟɞɚɟɬ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥ 29 ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɜɟɞɭɳɟɣ ɤɨɧɢɱɟɫɤɨɣ ɲɟɫɬɟɪɧɟɣ 30, ɤɨɬɨɪɚɹ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɨɟɞɢɧɟɧɚ ɫ 



ɜɟɞɨɦɨɣ ɤɨɧɢɱɟɫɤɨɣ ɲɟɫɬɟɪɧɟɣ 31 ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɫɬɚɤɚɧɟ 7 ɭɫɬɚɧɨɜɥɟɧɧɨɦ 

ɧɚ ɩɨɞɲɢɩɧɢɤɚɯ 8 ɜ ɤɨɪɩɭɫɟ 9. ɋɬɚɤɚɧ 7 ɠɟɫɬɤɨ ɫɨɟɞɢɧɟɧ ɫ ɛɚɪɚɛɚɧɨɦ 19 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɩɨɞɲɢɩɧɢɤɚɯ 20 ɧɚ ɩɪɢɜɨɞɧɨɦ ɜɚɥɭ 5. ɉɪɢɜɨɞɧɨɣ ɜɚɥ 5 

ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɩɨɞɲɢɩɧɢɤɟ 6 ɫɬɚɤɚɧɚ 7 ɢ ɩɨɞɲɢɩɧɢɤɟ 13 ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɧɚ 

ɱɟɬɵɪɟɯɥɭɱɟɜɨɣ ɨɩɨɪɟ 12 ɡɚɤɪɟɩɥɟɧɧɨɣ ɜ ɤɨɧɭɫɟ 11 ɤɨɪɩɭɫɚ 9 ɢ ɩɪɢɜɨɞɢɬɫɹ ɜ 

ɞɜɢɠɟɧɢɟ ɨɬ ɪɟɞɭɤɬɨɪɚ 4. ɉɪɢ ɩɟɪɟɞɚɱɟ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɧɚ ɩɪɢɜɨɞɧɨɣ ɜɚɥ 

5, ɤɭɥɚɱɤɢ 18 ɧɚɛɟɝɚɸɬ ɧɚ ɧɚɠɢɦɧɭɸ ɩɹɬɭ 26, ɤɨɬɨɪɚɹ ɠɟɫɬɤɨ ɫɨɟɞɢɧɟɧɚ ɫ 

ɬɨɥɤɚɬɟɥɟɦ 24, ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜ ɫɬɨɪɨɧɭ ɛɚɪɚɛɚɧɚ 19 

ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ 23 ɜ ɫɬɚɤɚɧɟ 22 ɢ ɨɬɜɟɪɫɬɢɟ 21 ɜ ɛɚɪɚɛɚɧɟ 19 ɢ ɫɠɢɦɚɟɬ 

ɩɪɭɠɢɧɭ ɫɠɚɬɢɹ 28, ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɦɟɠɞɭ ɭɩɨɪɧɨɣ ɩɹɬɨɣ 25 ɢ ɛɚɪɚɛɚɧɨɦ 19. 

ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɜɟɪɯɧɟɣ ɬɨɱɤɢ ɤɭɥɚɱɤɚ 18, ɬɨɥɤɚɬɟɥɶ 24 ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ 

ɫɮɟɪɢɱɟɫɤɢɦ ɭɞɚɪɧɢɤɨɦ 27 ɭɞɚɪɹɟɬ ɩɨ ɡɟɪɧɭ, ɧɚɯɨɞɹɳɟɦɭɫɹ ɦɟɠɞɭ 

ɫɮɟɪɢɱɟɫɤɢɦ ɭɞɚɪɧɢɤɨɦ 27 ɢ ɤɨɪɩɭɫɨɦ 9. ɉɪɢ ɭɞɚɪɟ ɫɮɟɪɢɱɟɫɤɨɝɨ ɭɞɚɪɧɢɤɚ 

27, ɡɟɪɧɨ ɞɪɨɛɢɬɫɹ ɢ ɢɡɦɟɥɶɱɚɟɬɫɹ ɡɚ ɫɱɟɬ ɞɜɢɠɟɧɢɹ ɫɮɟɪɢɱɟɫɤɨɝɨ ɭɞɚɪɧɢɤɚ 

27, ɤɨɬɨɪɵɣ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɦɟɫɬɟ ɫ ɛɚɪɚɛɚɧɨɦ 19. 

ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɜɪɚɳɟɧɢɢ ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɚ 5 ɤɭɥɚɱɤɢ 18 ɧɚɱɢɧɚɸɬ 

ɫɬɪɟɦɢɬɶɫɹ ɜ ɧɢɠɧɸɸ ɬɨɱɤɭ, ɧɚɠɢɦɧɚɹ ɩɹɬɚ 26 ɤɨɩɢɪɭɹ ɮɨɪɦɭ ɤɭɥɚɱɤɚ 18 

ɩɨɡɜɨɥɹɟɬ ɩɪɭɠɢɧɟ ɫɠɚɬɢɹ 28 ɧɚɱɚɬɶ ɪɚɡɠɢɦɚɬɶɫɹ ɢ ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ ɧɚ 

ɭɩɨɪɧɭɸ ɩɹɬɭ 25 ɩɟɪɟɦɟɳɚɹ ɬɨɥɤɚɬɟɥɶ 24 ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɫɮɟɪɢɱɟɫɤɢɦɢ 

ɭɞɚɪɧɢɤɚɦɢ 27 ɜ ɧɚɱɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ. 

Ⱦɪɨɛɥɟɧɧɨɟ ɱɚɫɬɢɱɧɨ ɢɡɦɟɥɶɱɟɧɧɨɟ ɡɟɪɧɨ ɨɩɭɫɤɚɹɫɶ ɜɧɢɡ ɩɨɩɚɞɚɟɬ ɩɨɞ 

ɭɞɚɪɧɨɟ ɞɟɣɫɬɜɢɟ ɞɪɭɝɨɝɨ ɫɮɟɪɢɱɟɫɤɨɝɨ ɭɞɚɪɧɢɤɚ 27 ɢ ɩɪɨɞɨɥɠɚɟɬ 

ɢɡɦɟɥɶɱɚɬɶɫɹ. ɉɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɜɫɟɯ ɫɮɟɪɢɱɟɫɤɢɯ ɭɞɚɪɧɢɤɨɜ 27, 

ɞɪɨɛɥɟɧɧɚɹ ɦɚɫɫɚ ɩɪɨɯɨɞɢɬ ɱɟɬɵɪɟɯɥɭɱɟɜɭɸ ɨɩɨɪɭ 12 ɢ ɩɨɩɚɞɚɟɬ ɧɚ ɪɟɠɭɳɢɟ 

ɧɨɠɢ 14, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɢɡɦɟɥɶɱɟɧɢɟ ɡɟɪɧɚ. ɂɡɦɟɥɶɱɟɧɧɨɟ 

ɡɟɪɧɨ ɨɬɛɪɚɫɵɜɚɟɬɫɹ ɧɚ ɤɨɧɭɫ 11 ɢ ɱɟɪɟɡ ɜɵɯɨɞɧɨɟ ɨɬɜɟɪɫɬɢɟ 15 ɩɨ ɫɬɟɧɤɚɦ 

ɫɫɵɩɚɟɬɫɹ ɜ ɩɪɢɟɦɧɵɣ ɛɭɧɤɟɪ 16. 

ɂɡɦɟɥɶɱɢɬɟɥɶ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ (ɪɢɫɭɧɨɤ 1.6) ɫɨɞɟɪɠɢɬ ɤɨɪɩɭɫ 1, 

ɪɚɦɭ 2, ɫɪɟɞɫɬɜɨ 3 ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɤɨɪɩɭɫɚ ɧɚ ɨɩɨɪɟ, ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ 4.  



 

 

 

Ɋɢɫɭɧɨɤ 1.6 - ɂɡɦɟɥɶɱɢɬɟɥɶ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɉɚɬɟɧɬ ɊɎ №2062652 

 

Ʉɨɠɭɯ 5 ɨɛɪɚɡɭɟɬ ɫ ɩɟɪɟɞɧɟɣ ɫɬɟɧɤɨɣ ɤɨɪɩɭɫɚ 1 ɩɨɞɚɸɳɢɣ ɤɚɧɚɥ 6, 

ɫɨɨɛɳɚɸɳɢɣ ɜɵɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ 4 ɫ ɜɩɭɫɤɧɵɦ ɨɤɧɨɦ 

7 ɤɨɪɩɭɫɚ 1. ɇɚ ɤɨɠɭɯɟ 5 ɜ ɩɨɞɚɸɳɟɦ ɤɚɧɚɥɟ 6 ɦɨɧɬɢɪɭɸɬɫɹ ɨɬɞɟɥɢɬɟɥɶ 

ɩɪɢɦɟɫɟɣ, ɧɚɩɪɢɦɟɪ, ɦɚɝɧɢɬɧɚɹ ɥɨɜɭɲɤɚ 8, ɢ ɧɚɤɥɨɧɧɵɟ ɩɥɚɫɬɢɧɵ 9. Ʉɪɨɦɟ 

ɷɬɨɝɨ, ɜ ɩɨɞɚɸɳɟɦ ɤɚɧɚɥɟ 6 ɦɨɧɬɢɪɭɸɬɫɹ ɡɚɫɥɨɧɤɢ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ 

ɦɚɬɟɪɢɚɥɚ 10 ɢ 11, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɨ ɜɩɭɫɤɧɨɦ ɨɤɧɟ 7 ɢ/ɢɥɢ ɜ 

ɜɵɩɭɫɤɧɨɦ ɨɬɜɟɪɫɬɢɢ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ 4. ɇɚ ɜɵɝɪɭɡɧɨɦ ɩɚɬɪɭɛɤɟ 12 

ɦɨɧɬɢɪɭɟɬɫɹ ɫɪɟɞɫɬɜɨ 13 ɤɪɟɩɥɟɧɢɹ ɬɚɪɵ ɞɥɹ ɢɡɦɟɥɶɱɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ȼɧɭɬɪɢ ɤɨɪɩɭɫɚ 1, ɫɨɨɫɧɨ ɫ ɧɢɦ, ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧ ɪɨɬɨɪ 14 ɫ 

ɲɚɪɧɢɪɧɨ ɩɪɢɫɨɟɞɢɧɟɧɧɵɦɢ ɤ ɧɟɦɭ ɦɨɥɨɬɤɚɦɢ 15, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ 

ɜɞɨɥɶ ɨɫɢ ɪɨɬɨɪɚ ɪɹɞɚɦɢ ɫɨ ɫɦɟɳɟɧɢɟɦ ɧɚ ɩɨɥɨɜɢɧɭ ɪɚɞɢɚɥɶɧɨɝɨ ɭɝɥɚ ɜ 



ɤɚɠɞɨɦ ɩɨɫɥɟɞɭɸɳɟɦ ɪɹɞɭ. ɋɟɬɱɚɬɵɣ ɷɥɟɦɟɧɬ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɭ ɞɜɭɯ 

ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɯ ɨɛɟɱɚɟɤ 16 ɢ 17, ɨɛɪɚɡɭɸɳɢɯ ɢɡɦɟɥɶɱɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ 18. 

Ɉɛɟɱɚɣɤɢ 16, 17 ɭɫɬɚɧɨɜɥɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ 

ɞɪɭɝɚ, ɧɚɩɪɢɦɟɪ ɫ ɩɨɦɨɳɶɸ ɜɢɧɬɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ 19 ɫ ɪɭɤɨɹɬɤɨɣ 20. 

ɉɟɪɮɨɪɚɰɢɹ ɨɛɟɱɚɟɤ 16, 17 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɪɭɝɥɵɟ ɢɥɢ ɩɪɨɞɨɥɝɨɜɚɬɵɟ 

ɨɬɜɟɪɫɬɢɹ 21, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɪɚɜɧɨɦɟɪɧɨ ɩɨ ɢɯ ɩɨɜɟɪɯɧɨɫɬɹɦ ɜ ɲɚɯɦɚɬɧɨɦ 

ɩɨɪɹɞɤɟ. 

ɂɡɦɟɥɶɱɢɬɟɥɶ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɟɪɟɞ 

ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɢɡɦɟɥɶɱɢɬɟɥɶ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɩɨɪɟ, 

ɧɚɩɪɢɦɟɪ ɫɬɨɥɟ (ɧɚ ɮɢɝ. ɧɟ ɩɨɤɚɡɚɧ) ɫ ɩɨɦɨɳɶɸ ɫɪɟɞɫɬɜɚ 3 ɞɥɹ ɤɪɟɩɥɟɧɢɹ 

ɤɨɪɩɭɫɚ ɧɚ ɨɩɨɪɟ. ȼɤɥɸɱɚɸɬ ɩɪɢɜɨɞ, ɧɚɩɪɢɦɟɪ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 22. ɋɵɩɭɱɢɣ 

ɦɚɬɟɪɢɚɥ ɢɡ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ 4 ɱɟɪɟɡ ɩɨɞɚɸɳɢɣ ɤɚɧɚɥ 6 ɩɨɫɬɭɩɚɟɬ ɤ 

ɜɩɭɫɤɧɨɦɭ ɨɤɧɭ 7. ɋɜɨɛɨɞɧɨ ɩɚɞɚɹ ɜɧɭɬɪɢ ɩɨɞɚɸɳɟɝɨ ɤɚɧɚɥɚ ɢɥɢ ɫɤɚɬɵɜɚɹɫɶ 

ɩɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚɤɥɨɧɧɵɦ ɩɥɚɫɬɢɧɚɦ 9 ɦɚɬɟɪɢɚɥ 

ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɚɝɧɢɬɧɨɣ ɥɨɜɭɲɤɢ 8 ɨɬ ɢɧɨɪɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ. 

ɂɡ ɜɩɭɫɤɧɨɝɨ ɨɤɧɚ 7 ɱɚɫɬɢɰɵ ɦɚɬɟɪɢɚɥɚ ɩɨɫɬɭɩɚɸɬ ɜ ɢɡɦɟɥɶɱɢɬɟɥɶɧɭɸ 

ɤɚɦɟɪɭ 18 ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɥɨɫɤɨɫɬɢ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ 14 ɢ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɜɫɟɣ ɲɢɪɢɧɟ ɤɚɦɟɪɵ 18. ȼ ɤɚɦɟɪɟ 18 ɱɚɫɬɢɰɵ ɦɚɬɟɪɢɚɥɚ ɞɪɨɛɹɬɫɹ 

ɦɨɥɨɬɤɚɦɢ 15. ɉɪɢ ɷɬɨɦ, ɜ ɩɪɨɰɟɫɫɟ ɢɡɦɟɥɶɱɟɧɢɹ ɛɨɤɨɜɵɟ ɝɪɚɧɢ ɦɨɥɨɬɤɨɜ 15, 

ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨɞ ɭɝɥɨɦ ɤ ɩɥɨɫɤɨɫɬɢ ɜɪɚɳɟɧɢɹ ɨɬɛɪɚɫɵɜɚɸɬ ɱɚɫɬɶ ɱɚɫɬɢɰ ɧɚ 

ɛɨɤɨɜɵɟ ɫɬɟɧɤɢ ɢ ɩɟɪɮɨɪɢɪɨɜɚɧɧɭɸ ɨɛɟɱɚɣɤɭ 16 ɤɨɪɩɭɫɚ 1. Ɇɚɬɟɪɢɚɥ, 

ɢɡɦɟɥɶɱɟɧɧɵɣ ɞɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɡɦɟɪɚ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ 21, ɚ 

ɨɫɬɚɥɶɧɵɟ ɱɚɫɬɢɰɵ ɭɞɚɪɹɹɫɶ, ɨɬɫɤɚɤɢɜɚɸɬ ɢ ɭɜɥɟɤɚɸɬɫɹ ɦɨɥɨɬɤɚɦɢ 15 ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɝɨ ɢɡɦɟɥɶɱɟɧɢɹ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɬɨɧɤɨɫɬɢ ɩɨɦɨɥɚ ɦɚɬɟɪɢɚɥɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɦɟɳɟɧɢɟɦ ɨɞɧɨɣ ɨɛɟɱɚɣɤɢ, ɧɚɩɪɢɦɟɪ ɜɧɟɲɧɟɣ 17, 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɧɭɬɪɟɧɧɟɣ 16 ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɚ ɪɭɤɨɹɬɤɢ 20. ɋɦɟɳɟɧɢɟɦ 

ɨɛɟɱɚɟɤ 16, 17 ɞɪɭɝ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɚ ɞɨɫɬɢɝɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɩɥɨɳɚɞɢ 

ɤɚɠɞɨɝɨ ɩɪɨɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 21 ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɨɥɭɱɟɧɢɟ ɛɨɥɟɟ ɦɟɥɤɨɣ 

ɮɪɚɤɰɢɢ ɦɚɬɟɪɢɚɥɚ. 



ɂɡɦɟɥɶɱɟɧɧɵɣ ɦɚɬɟɪɢɚɥ, ɩɪɨɲɟɞɲɢɣ ɫɤɜɨɡɶ ɩɟɪɮɨɪɚɰɢɸ ɨɛɟɱɚɟɤ 16, 17 

ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɫɢɥ ɩɨɫɬɭɩɚɟɬ ɜ ɜɵɝɪɭɡɧɨɣ ɩɚɬɪɭɛɨɤ 12 ɢ ɞɚɥɟɟ 

ɜ ɬɚɪɭ, ɧɚɩɪɢɦɟɪ ɦɟɲɤɢ. ɉɨɞɚɱɚ ɦɚɬɟɪɢɚɥɚ ɪɟɝɭɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɡɚɫɥɨɧɨɤ 

10 ɢ 11. Ʉɨɥɶɰɟɜɨɣ ɫɟɬɱɚɬɵɣ ɷɥɟɦɟɧɬ ɫ ɪɟɝɭɥɢɪɭɟɦɵɦ "ɠɢɜɵɦ" ɫɟɱɟɧɢɟɦ 

ɩɟɪɮɨɪɚɰɢɢ ɹɜɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɪɟɝɭɥɹɬɨɪɨɦ ɪɚɡɦɟɪɚ ɮɪɚɤɰɢɣ, ɧɨ ɢ ɫɥɭɠɢɬ 

ɨɝɪɚɧɢɱɢɬɟɥɟɦ ɨɛɴɟɦɚ ɢɡɦɟɥɶɱɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɫɬɨɹɧɧɨɟ 

ɞɚɜɥɟɧɢɟ ɜ ɨɛɥɚɫɬɢ ɞɪɨɛɥɟɧɢɹ, ɱɬɨ ɫɨɡɞɚɟɬ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ 

ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɦɚɬɟɪɢɚɥɚ, ɢɫɤɥɸɱɚɟɬ ɧɟɪɚɜɧɨɦɟɪɧɵɣ ɢɡɧɨɫ ɫɢɬɚ. 

ȼɵɩɨɥɧɟɧɢɟ ɧɚ ɨɛɨɢɯ ɤɨɧɰɚɯ ɤɚɠɞɨɝɨ ɦɨɥɨɬɤɚ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨɞ 

ɪɚɡɧɵɦɢ ɭɝɥɚɦɢ ɨɬɜɟɪɫɬɢɣ ɞɥɹ ɢɯ ɲɚɪɧɢɪɧɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɪɨɬɨɪɭ 

ɩɨɡɜɨɥɹɟɬ ɩɪɢ ɩɟɪɟɫɬɚɧɨɜɤɟ ɦɨɥɨɬɤɨɜ ɩɪɨɢɡɜɨɞɢɬɶ ɢɯ ɩɨɜɨɪɨɬ ɜɨɤɪɭɝ 

ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɪɚɛɨɬɟ ɜɫɟ ɝɪɚɧɢ ɦɨɥɨɬɤɨɜ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɢɡɦɟɥɶɱɢɬɟɥɟɣ 

ɡɟɪɧɚ ɩɨɡɜɨɥɹɟɬ ɫɨɨɬɧɟɫɬɢ ɨɫɨɛɟɧɧɨɫɬɢ ɢɯ ɫɯɟɦɵ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɢɡɜɟɫɬɧɵɦɢ 

ɫɩɨɫɨɛɚɦɢ ɢɡɦɟɥɶɱɟɧɢɹ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɨɜ ɢɡɦɟɥɶɱɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ 

ɤɢɧɟɦɚɬɢɤɢ ɪɚɛɨɱɢɯ ɷɥɟɦɟɧɬɨɜ, ɫɨɜɨɤɭɩɧɨɫɬɢ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ 

ɢɡɦɟɥɶɱɚɟɦɵɦ ɩɪɨɞɭɤɬɨɦ, ɨɪɝɚɧɢɡɚɰɢɢ ɞɜɢɠɟɧɢɹ ɩɪɨɞɭɤɬɨɜɨɝɨ ɩɨɬɨɤɚ ɢ ɞɪ. 

(ɪɢɫɭɧɨɤ 1.7). 

Ɇɨɥɨɬɤɨɜɵɟ ɞɪɨɛɢɥɤɢ ɨɬɥɢɱɚɸɬɫɹ ɲɢɪɨɤɢɦ ɫɩɟɤɬɪɨɦ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 

ɨɪɢɟɧɬɚɰɢɟɣ – ɫ ɲɚɪɧɢɪɧɵɦ ɢ ɠɟɫɬɤɢɦ ɤɪɟɩɥɟɧɢɟɦ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, ɫ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɹɦɢ ɜɚɥɚ ɛɚɪɚɛɚɧɚ. ȼɚɥɶɰɨɜɵɟ 

ɢɡɦɟɥɶɱɢɬɟɥɢ ɫ ɝɥɚɞɤɢɦɢ, ɪɢɮɥɟɧɵɦɢ ɢ ɡɭɛɱɚɬɵɦɢ ɜɚɥɶɰɚɦɢ ɪɚɛɨɬɚɸɬ ɜ 

ɪɚɡɥɢɱɧɵɯ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɪɟɠɢɦɚɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɬɪɟɛɨɜɚɧɢɣ ɢ ɜɢɞɚ ɢɡɦɟɥɶɱɚɟɦɵɯ ɤɨɪɦɨɜ. ɀɟɪɧɨɜɵɟ ɢ ɞɢɫɤɨɜɵɟ ɢɡɦɟɥɶɱɢɬɟɥɢ 

ɢɡɜɟɫɬɧɵ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɨɥɨɠɟɧɢɟɦ ɨɫɢ ɜɪɚɳɟɧɢɹ, 

ɪɚɡɞɟɥɶɧɵɦ ɩɪɢɜɨɞɨɦ ɞɢɫɤɨɜ ɫ ɩɨɞɜɢɠɧɵɦ ɜɟɪɯɧɢɦ ɢɥɢ ɧɢɠɧɢɦ ɠɟɪɧɨɜɨɦ 

ɢɥɢ ɞɢɫɤɨɦ. 



 

Ɋɢɫɭɧɨɤ 1.7 – ɋɯɟɦɵ ɢɡɦɟɥɶɱɢɬɟɥɟɣ ɤɨɪɦɨɜɨɝɨ ɡɟɪɧɚ ɢ ɫɩɨɫɨɛɵ ɢɡɦɟɥɶɱɟɧɢɹ 



1.2. Ⱥɧɚɥɢɡ ɦɨɥɨɬɤɨɜ ɞɥɹ ɞɪɨɛɥɟɧɢɹ 

Ⱦɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɡɟɪɧɚ ɜ ɦɨɥɨɬɤɨɜɵɯ ɞɪɨɛɢɥɤɚɯ ɩɪɢɦɟɧɹɸɬɫɹ ɦɨɥɨɬɤɢ 

ɪɚɡɥɢɱɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ, ɜ ɨɫɧɨɜɧɨɦ ɨɧɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɜ ɜɢɞɟ 

ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɩɥɚɫɬɢɧ ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɞɥɹ ɤɪɟɩɟɠɚ. ɇɨ ɟɫɬɶ ɦɨɥɨɬɤɢ ɢ ɞɪɭɝɢɯ 

ɢɫɩɨɥɧɟɧɢɣ, ɧɟɤɨɬɨɪɵɟ ɢɡ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ. 

Ɇɨɥɨɬɨɤ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɩɨɞɜɟɫɚ (ɪɢɫɭɧɨɤ 1.8). 

Ɇɨɥɨɬɨɤ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɩɨɞɜɟɫɚ 1, ɢɦɟɸɳɟɝɨ 

ɨɬɜɟɪɫɬɢɟ 2 ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɧɚ ɪɨɬɨɪɟ. ɉɪɢ ɷɬɨɦ ɨɧ ɫɧɚɛɠɟɧ ɨɬɜɟɪɫɬɢɟɦ 3, 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦ ɨɬɜɟɪɫɬɢɸ 2, ɜ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧ ɫɬɟɪɠɟɧɶ 4 ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ, ɩɪɢɱɟɦ ɫɬɟɪɠɟɧɶ 4 ɢɦɟɟɬ ɫɩɢɪɚɥɟɜɢɞɧɵɟ ɤɚɧɚɜɤɢ 5. 

ɋɬɟɪɠɟɧɶ 4 ɫɨɟɞɢɧɟɧ ɫ ɨɬɜɟɪɫɬɢɟɦ 3 ɩɨɫɪɟɞɫɬɜɨɦ ɩɨɞɲɢɩɧɢɤɚ ɤɚɱɟɧɢɹ 6. ȼ 

ɤɚɱɟɫɬɜɟ ɫɬɟɪɠɧɹ 4 ɢɫɩɨɥɶɡɨɜɚɧɨ ɫɩɢɪɚɥɟɜɢɞɧɨɟ ɫɜɟɪɥɨ.  

 

1 - ɩɨɞɜɟɫ;2 - ɨɬɜɟɪɫɬɢɟ; 3 - ɨɬɜɟɪɫɬɢɟ; 4 - ɫɬɟɪɠɟɧɶ; 5 - ɫɩɢɪɚɥɟɜɢɞɧɵɟ ɤɚɧɚɜɤɢ; 

6 - ɩɨɞɲɢɛɧɢɤ 

Ɋɢɫɭɧɨɤ 1.8 - Ɇɨɥɨɬɨɤ 

ɉɪɢ ɜɪɚɳɟɧɢɢ ɪɨɬɨɪɚ ɞɪɨɛɢɥɤɢ ɦɨɥɨɬɨɤ ɧɚɧɨɫɢɬ ɷɮɮɟɤɬɢɜɧɵɟ ɭɞɚɪɵ ɩɨ 

ɪɚɡɦɚɥɵɜɚɟɦɨɦɭ ɦɚɬɟɪɢɚɥɭ ɢ ɛɥɚɝɨɞɚɪɹ ɫɩɢɪɚɥɟɜɢɞɧɵɦ ɤɚɧɚɜɤɚɦ 5, 

ɧɚɧɟɫɟɧɧɵɦ ɧɚ ɫɬɟɪɠɟɧɶ 4, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɬɫɤɨɤ ɡɧɚɱɢɬɟɥɶɧɨɣ ɱɚɫɬɢ 

ɪɚɡɞɪɨɛɥɟɧɧɵɯ ɱɚɫɬɢɰ ɜɛɨɤ ɩɨɞ ɭɝɥɨɦ ɤ ɩɥɨɫɤɨɫɬɢ ɜɪɚɳɟɧɢɹ ɦɨɥɨɬɤɚ ɩɪɢ 



ɩɟɪɟɦɟɳɟɧɢɢ ɪɚɡɦɚɥɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜɞɨɥɶ ɨɫɢ ɪɨɬɨɪɚ ɞɪɨɛɢɥɤɢ. ɗɬɨɦɭ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɢ ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ, ɫɨɡɞɚɜɚɟɦɵɣ ɫɩɢɪɚɥɟɜɢɞɧɵɦɢ ɤɚɧɚɜɤɚɦɢ 5 

ɫɬɟɪɠɧɹ 4. 

Ȼɥɚɝɨɞɚɪɹ ɬɨɦɭ, ɱɬɨ ɫɬɟɪɠɟɧɶ 4 ɫɨɟɞɢɧɟɧ ɫ ɨɬɜɟɪɫɬɢɟɦ 3 ɩɨɫɪɟɞɫɬɜɨɦ 

ɩɨɞɲɢɩɧɢɤɚ 6, ɨɧ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɫɜɨɟɣ ɨɫɢ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɪɚɜɧɨɦɟɪɧɨɦɭ ɢɡɧɨɫɭ ɜɫɟɣ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɦɨɥɨɬɤɚ, ɬɟɦ ɫɚɦɵɦ 

ɩɨɜɵɲɚɟɬɫɹ ɟɝɨ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ. 

ȼɵɡɵɜɚɟɬ ɢɧɬɟɪɟɫ ɦɨɥɨɬɨɤ ɞɪɨɛɢɥɤɢ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɫ 

ɨɬɜɟɪɫɬɢɹɦɢ ɧɚ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɫɢɦɦɟɬɪɢɢ ɢ ɪɚɛɨɱɢɦɢ ɭɱɚɫɬɤɚɦɢ ɩɨ ɭɝɥɚɦ 

ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɫ ɭɩɪɨɱɧɟɧɧɵɦɢ ɬɨɪɰɨɜɵɦɢ ɢ ɥɨɛɨɜɵɦɢ ɝɪɚɧɹɦɢ (ɪɢɫɭɧɨɤ 

1.9). 

 

 

1 - ɦɨɥɨɬɨɤ; 2 - ɨɬɜɟɪɫɬɢɟ; 3 - ɨɫɶ ɫɢɦɦɟɬɪɢɢ; 4 - ɪɚɛɨɱɢɟ ɭɱɚɫɬɤɢ; 5 - ɭɝɥɵ 

ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ; 6 - ɬɨɪɰɟɜɵɟ ɝɪɚɧɢ; 7 - ɥɨɛɨɜɵɟ ɝɪɚɧɢ;8 - ɨɫɶ ɫɢɦɦɟɬɪɢɢ; 

 9 - ɩɪɨɪɟɡɢ; 10,11 - ɫɬɟɧɤɢ 

Ɋɢɫɭɧɨɤ 1.9 - Ɇɨɥɨɬɨɤ ɞɪɨɛɢɥɤɢ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɫ ɭɩɪɨɱɧɟɧɧɵɦɢ 

ɬɨɪɰɨɜɵɦɢ ɢ ɥɨɛɨɜɵɦɢ ɝɪɚɧɹɦɢ 

 



Ɇɨɥɨɬɨɤ 1 ɞɪɨɛɢɥɤɢ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɫɨɞɟɪɠɢɬ ɨɬɜɟɪɫɬɢɹ 2 ɧɚ 

ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɫɢɦɦɟɬɪɢɢ 3 ɢ ɪɚɛɨɱɢɟ ɭɱɚɫɬɤɢ 4 ɩɨ ɭɝɥɚɦ 5 ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɫ 

ɭɩɪɨɱɧɟɧɧɵɦɢ ɬɨɪɰɨɜɵɦɢ 6 ɢ ɥɨɛɨɜɵɦɢ ɝɪɚɧɹɦɢ 7 ɢ 8. ɇɚ ɥɨɛɨɜɵɯ ɝɪɚɧɹɯ 7 

ɜɵɩɨɥɧɟɧɵ ɩɪɨɪɟɡɢ 9, ɫɬɟɧɤɢ 10 ɢ 11 ɤɨɬɨɪɵɯ ɨɛɪɚɡɭɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɥɨɛɨɜɵɟ ɝɪɚɧɢ. 

Ⱦɚɧɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɪɟɫɭɪɫ ɦɨɥɨɬɤɚ ɡɚ ɫɱɟɬ ɫɨɡɞɚɧɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɩɪɨɱɧɟɧɧɵɯ ɥɨɛɨɜɵɯ ɝɪɚɧɟɣ, ɜɫɬɭɩɚɸɳɢɯ ɜ ɤɨɧɬɚɤɬ ɫ 

ɢɡɦɟɥɶɱɚɟɦɵɦ ɦɚɬɟɪɢɚɥɨɦ ɩɨ ɦɟɪɟ ɢɡɧɨɫɚ ɨɫɧɨɜɧɵɯ ɝɪɚɧɟɣ. 

 

1.3 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɭɤɚɡɵɜɚɟɬ ɧɚ 

ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɞɥɹ 

ɞɪɨɛɥɟɧɢɹ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ, ɤɨɬɨɪɵɟ ɨɬɜɟɱɚɥɢ ɛɵ ɫɥɟɞɭɸɳɢɦ 

ɬɪɟɛɨɜɚɧɢɹɦ: ɩɪɨɫɬɚɹ ɪɟɝɭɥɢɪɨɜɤɚ ɦɨɞɭɥɹ ɩɨɦɨɥɚ, ɥɟɝɤɚɹ ɡɚɦɟɧɚ ɪɚɛɨɱɢɯ 

(ɢɡɧɨɲɟɧɧɵɯ) ɨɪɝɚɧɨɜ ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɫɬɵ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 

ɧɚɞɟɠɧɨ ɪɚɛɨɬɚɬɶ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɡɚɞɚɱɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ 

ɤɨɪɦɨɞɪɨɛɢɥɤɢ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ. 



2 ʡЕХʜʝʚʝГИЧЕʠʙАЯ ЧАʠʡЬ 

2.1 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɪɦɨɰɟɯɚ 

Оɩɪɟɞɟɥɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɫɬɚɞɚ 

ɋ ɭɱɟɬɨɦ ɦɨɥɨɱɧɨ-ɦɹɫɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɨɩɪɟɞɟɥɢɦ ɧɨɜɭɸ 

ɫɬɪɭɤɬɭɪɭ ɫɬɚɞɚ ɤɪɭɩɧɨɪɨɝɚɬɨɝɨ ɫɤɨɬɚ, ɩɪɢɧɹɜ ɡɚ ɨɫɧɨɜɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 

ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɇɨɥɨɱɧɨ-ɦɹɫɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ 3 

ɜɚɪɢɚɧɬɚ ɫɩɟɰɢɚɥɢɡɚɰɢɢ. ɋɬɪɭɤɬɭɪɚ ɫɬɚɞɚ ɞɥɹ ɬɪɟɬɶɟɣ ɫɩɟɰɢɚɥɢɡɚɰɢɢ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.1. [3]. 

Ɍɚɛɥɢɰɚ 2.1 – ɉɪɢɦɟɪɧɚɹ ɫɬɪɭɤɬɭɪɚ ɫɬɚɞɚ 

ȼɢɞ ɠɢɜɨɬɧɵɯ Ʉɨɥɢɱɟɫɬɜɨ ɠɢɜɨɬɧɵɯ, 
ɝɨɥ. 

Ʉɨɪɨɜɵ 900 

ɇɟɬɟɥɢ 135 

Ɍɟɥɹɬɚ ɫɬɚɪɲɟ ɝɨɞɚ 180 

Ɇɨɥɨɞɧɹɤ ɞɨ ɝɨɞɚ 285 

ɂɬɨɝɨ: 1500 

 

Рɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɤɨɪɦɚɯ 

ɋɭɬɨɱɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɨɪɦɚɯ ɞɥɹ ɮɟɪɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɧɚɥɢɱɢɸ 

ɩɨɝɨɥɨɜɶɹ ɢ ɤɨɪɦɨɜɵɦ ɪɚɰɢɨɧɚɦ ɞɥɹ ɞɚɧɧɨɣ ɤɚɬɟɝɨɪɢɢ ɠɢɜɨɬɧɵɯ. 

ɂɫɯɨɞɹ ɢɡ ɪɚɰɢɨɧɚ, ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɤɨɪɦɨɜ ɤɚɠɞɨɝɨ ɜɢɞɚ ɩɨɞɥɟɠɚɳɟɝɨ 

ɨɛɪɚɛɨɬɤɟ ɜ ɫɭɬɤɢ Qci ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ, 

nnci gmgmgmgmQ  ...332211 ,                       (2.1) 

 

ɝɞɟ  g1, g2, g3, …, gn – ɦɚɫɫɵ ɤɨɪɦɚ ɤɚɠɞɨɝɨ ɜɢɞɚ, ɫɤɚɪɦɥɢɜɚɟɦɨɝɨ ɨɞɧɨɦɭ 

ɠɢɜɨɬɧɨɦɭ ɜ ɫɭɬɤɢ, ɤɝ [3].; 

m1, m2, m3, …, mn – ɤɨɥɢɱɟɫɬɜɨ ɠɢɜɨɬɧɵɯ ɤɚɠɞɨɣ ɝɪɭɩɩɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɪɚɫɱɟɬ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɫɟɧɚ, ɝɞɟ  

m1 = 900 ɝɨɥ.; m2 = 135 ɝɨɥ.; m3 = 180 ɝɨɥ.; m4 = 285 ɝɨɥ.; g1 = 4 ɤɝ; g2 = 2 

ɤɝ; g3 = 1,5 ɤɝ; g4 = 1,5 ɤɝ. 



5,45675,12845,11800,21350,4900 ccQ  ɤɝ. 

Ɍɚɤɠɟ ɨɩɪɟɞɟɥɹɟɦ ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɢ ɞɥɹ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɜɢɞɨɜ ɤɨɪɦɨɜ, 

ɜɯɨɞɹɳɢɯ ɜ ɪɚɰɢɨɧ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 

 

Ɍɚɛɥɢɰɚ 2.2 – ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɤɨɪɦɨɜ ɧɚ ɮɟɪɦɟ 

ȼɢɞ ɤɨɪɦɚ ȼɢɞ ɠɢɜɨɬɧɵɯ 

ɂ
ɬɨ

ɝɨ
, ɤ

ɝ 

Ʉɨɪɨɜɵ ɇɟɬɟɥɢ Ɍɟɥɹɬɚ 
ɫɬɚɪɲɟ ɝɨɞɚ 

Ɇɨɥɨɞɧɹɤ 
ɞɨ ɝɨɞɚ 

gn, ɤɝ Qci, 

ɤɝ 

gn, ɤɝ Qci, 

ɤɝ 

gn, ɤɝ Qci, 

ɤɝ 

gn, ɤɝ Qci, 

ɤɝ 

ɋɟɧɨ 4 3600 2 270 1,5 270 1,5 427,

5 

4567,5 

ɋɨɥɨɦɚ 2 1800 2,5 337,

5 

1,5 270 1,5 427,

5 

2835 

ɋɢɥɨɫ 25 2250

0 

20 270

0 

0 0 0 0 25200 

ɋɟɧɚɠ 0 0 0 0 16 2880 14 3990 6870 

Ʉɨɪɧɟɩɥɨɞɵ 11,5 1035

0 

2,5 337,

5 

4 720 3 855 12263 

Ʉɨɧɰɟɧɬɪɚɬɵ 5,5 4950 0,6 81 2,5 450 2,3 655,

5 

6136,5 

ɉɚɬɨɤɚ 
ɤɨɪɦɨɜɚɹ 

0,8 720 0 0 0 0 0 0 720 

Ʉɚɪɛɨɦɢɞ, ɝ 0,08 72 0 0 0 0 0 0 72 

ɋɨɥɶ ɩɨɜɚɪ., ɝ 0,06 54 0,07 9,45 0,1 18 0,08 22,8 104,25 

Ⱦɢɚɦɦɨɧɢɣ 
ɮɨɫɮɚɬ, ɝ 

0,18 162 0,07 9,45 0 0 0 0 171,45 

ɂɬɨɝɨ: 58835 

ɋɭɬɨɱɧɵɟ ɤɨɪɦɨɜɵɟ ɪɚɰɢɨɧɵ ɞɥɹ ɤɨɪɨɜ ɜɵɛɢɪɚɟɦ ɫ ɭɱɟɬɨɦ ɢɯ ɠɢɜɨɣ 

ɦɚɫɫɵ 550 ɤɝ ɢ ɝɨɞɨɜɨɝɨ ɭɞɨɹ 4500 ɤɝ, ɚ ɞɥɹ ɦɨɥɨɞɧɹɤɚ ɫ ɭɱɟɬɨɦ 

ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɝɨ ɜɢɞɚ ɤɨɪɦɥɟɧɢɹ [3]. 

ɇɚ ɮɟɪɦɟ ɩɪɢɧɹɬɚ ɫɢɫɬɟɦɚ ɬɪɟɯɪɚɡɨɜɨɝɨ ɤɨɪɦɥɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 

ɨɬ 1 ɞɨ 2 ɱɚɫɨɜ. 

ɋɭɦɦɚɪɧɵɣ ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɜɫɟɯ ɤɨɪɦɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɨɛɪɚɛɨɬɤɟ, 

ɹɜɥɹɟɬɫɹ ɫɭɬɨɱɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɤɨɪɦɨɰɟɯɚ ɢ ɪɚɜɧɹɟɬɫɹ 58835 ɤɝ.  

Ʉɨɥɢɱɟɫɬɜɨ ɤɚɠɞɨɝɨ ɜɢɞɚ ɤɨɪɦɚ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɜɵɞɚɧɨ ɠɢɜɨɬɧɵɦ, 

ɢɫɯɨɞɹ, ɢɡ ɩɪɨɰɟɧɬɚ ɪɚɡɨɜɨɣ ɞɚɱɢ, ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.3  



 

 

Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɭɬɨɱɧɨɝɨ ɪɚɰɢɨɧɚ ɩɨ ɞɚɱɚɦ 

ȼɢɞ ɤɨɪɦɚ ɋɭɬɨɱɧɵɣ 
ɪɚɰɢɨɧ, ɤɝ 

ȼ ɬɨɦ ɱɢɫɥɟ ɩɨ ɞɚɱɚɦ 

ɍɬɪɨ Ɉɛɟɞ ȼɟɱɟɪ 

% ɤɝ % ɤɝ % ɤɝ 

ɋɟɧɨ 4567,5 40 1827 20 914 40 1826,5 

ɋɨɥɨɦɚ 2835 0 0 50 1418 50 1417 

ɋɢɥɨɫ 25200 30 7560 40 10080 30 7560 

ɋɟɧɚɠ 6870 30 2061 40 2748 30 2061 

Ʉɨɪɧɟɩɥɨɞɵ 12263 30 3679 40 4905 30 3678,5 

Ʉɨɧɰɟɧɬɪɚɬɵ 6136,5 35 2148 30 1841 35 2147,5 

ɉɚɬɨɤɚ 
ɤɨɪɦɨɜɚɹ 

720 33 238 34 245 33 237 

Ʉɚɪɛɨɦɢɞ 72 33 24 34 24 33 24 

ɋɨɥɶ ɩɨɜɚɪ. 104,25 33 34 34 35 33 35,25 

Ⱦɢɚɦɦɨɧɢɣ 
ɮɨɫɮɚɬ 

171,45 33 57 34 58 33 56,45 

ɂɬɨɝɨ: 58835  17628  22268  19043 

  

ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 2.3 ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɪɚɫɯɨɞɨɜɚɧɢɹ ɤɨɪɦɨɜ (ɪɢɫ.2.2). 

 

Ɋɢɫɭɧɨɤ 2.1 – Ƚɪɚɮɢɤ ɪɚɫɯɨɞɨɜɚɧɢɹ ɤɨɪɦɨɜ ɩɨ ɞɚɱɚɦ 



2.2  Ɋɚɫɱɟɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɣ ɤɨɪɦɨɰɟɯɚ 

Рɚɫɱɟɬ ɥɢɧɢɢ ɝɪɭɛɵɯ ɤɨɪɦɨɜ 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɨɬɞɟɥɶɧɨ ɤɚɠɞɨɣ ɥɢɧɢɢ ɜɯɨɞɹɳɟɣ ɜ ɫɨɫɬɚɜ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɤɨɪɦɨɰɟɯɚ. 

Ʌɢɧɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɜ ɫɯɟɦɚɬɢɱɧɨɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɨɤ 2.3. 

 

 

1- ɬɪɚɧɫɩɨɪɬɧɵɣ ɚɝɪɟɝɚɬ; 2- ɩɪɢɟɦɧɚɹ ɩɢɬɚɬɟɥɹ ɝɪɭɛɵɯ ɤɨɪɦɨɜ; 3 – ɩɢɬɚɬɟɥɶ-

ɢɡɦɟɥɶɱɢɬɟɥɶ ɉɁɆ-1,5Ɇ;4- Ɍɪɚɧɫɩɨɪɬɟɪ Ɍɋ-40ɋ; 5- ɫɛɨɪɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ 

ɄɈɊɄ-15.70.02.00 

Ɋɢɫɭɧɨɤ 2.2 – Ʌɢɧɢɹ ɝɪɭɛɵɯ ɤɨɪɦɨɜ 

ɉɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɩɪɨɬɟɤɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ɝɪɭɛɵɟ ɤɨɪɦɚ (ɜ ɪɚɫɫɵɩɱɚɬɨɦ ɜɢɞɟ ɢɥɢ ɜ ɜɢɞɟ ɬɸɤɨɜ) ɡɚɝɪɭɠɚɸɬɫɹ ɩɢɬɚɬɟɥɶ-

ɢɡɦɟɥɶɱɢɬɟɥɶ ɉɁɆ-1,5Ɇ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɢɯ ɢɡɦɟɥɶɱɟɧɢɟ. Ɂɚɬɟɦ ɢɡɦɟɥɶɱɟɧɧɚɹ 

ɦɚɫɫɚ ɩɨɞɚɟɬɫɹ ɧɚ ɫɛɨɪɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ. 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɥɢɧɢɢ ɝɪɭɛɵɯ ɤɨɪɦɨɜ. 

ɋɭɬɨɱɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɝɪɭɛɵɯ ɤɨɪɦɚɯ ɧɚ ɮɟɪɦɟ ɫɨɫɬɚɜɥɹɟɬ 7402,5 ɤɝ. 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɢɧɢɢ ɩɨ ɢɡɦɟɥɶɱɟɧɢɸ ɢ ɞɨɡɢɪɨɜɚɧɢɸ 

ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɝɪ
ɬɥW  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ : 




T

Q
W cɝɪ
ɬɥ ,                                                  (2.2) 

ɝɞɟ  Qɫ – ɦɚɫɫɚ ɤɨɪɦɚ, ɩɨɞɝɨɬɚɜɥɢɜɚɟɦɵɟ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɜ ɫɭɬɤɢ, 

ɤɝ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɪɟɦɟɧɢ,  =0,86; 

Ɍ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ: 



ɨɛɫɫɦ ɌTT  , 

ɝɞɟ  Ɍɫɦ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ (Ɍɫɦ = 7 ɱ); 

Ɍɨɛɫ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ, ɱ (Ɍɨɛɫ = 1 ɱ); [3]. 

Т = ϳ – 1 = ϲ ч 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɢɧɢɢ ɩɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɜɵɝɪɭɡɤɟ 

ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɢɡ ɢɡɦɟɥɶɱɢɬɟɥɹ 
ɬɪɝɪW , ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.1): 

1435
86,06

28355,4567





ɝɪ
ɬɥW  ɤɝ/ɱ 

Ⱦɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɢɫɩɨɥɶɡɭɟɦ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɣ 

ɩɢɬɚɬɟɥɶ ɡɟɥɟɧɨɣ ɦɚɫɫɵ ɉɁɆ-1,5Ɇ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 1,58 ɬ/ɱ. 

Ɉɩɪɟɞɟɥɢɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɢɬɚɬɟɥɟɣ-ɢɡɦɟɥɶɱɢɬɟɥɟɣ ɩɨ 

ɮɨɪɦɭɥɟ: 

ɩɚɫɩ

ɬɥ

Q

W
n  ,       (2.3) 

ɝɞɟ Qɩɚɫɩ – ɩɚɫɩɨɪɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ, ɤɝ/ɱ; 

 Wɬɥ – ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ, ɤɝ/ɱ. 

91,0
1580

1435
n  

ȼ ɥɢɧɢɢ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɢɧ 

ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɣ ɩɢɬɚɬɟɥɶ-ɢɡɦɟɥɶɱɢɬɟɥɶ ɉɁɆ-1,5Ɇ. 

ɇɚɯɨɞɢɦ ɮɚɤɬɢɱɟɫɤɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɢɡɦɟɥɶɱɢɬɟɥɹ Ɍɮɚɤ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ 

ɪɚɡɥɢɱɧɵɯ ɤɨɪɦɨɜ ɧɚ ɤɚɠɞɭɸ ɞɚɱɭ: 

ɩɚɫɩ

ɜечеɪɜечеɪ
ɮɚɤ

ɩɚɫɩ

ɨɛеɞ

ɩɚɫɩ

ɭɬɪɭɬɪ
ɮɚɤ

Q

Q

Q

Q

Q

Q
T  T;Ɍ  ; ɨɛɟɞ

ɮɚɤ                            (2.4) 

ɝɞɟ  Qɭɬɪ, Qɜɟɱɟɪ -ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɚɫɫɚ ɞɚɧɧɨɝɨ ɜɢɞɚ ɤɨɪɦɚ, ɫɤɚɪɦɥɢɜɚɟɦɨɝɨ 

ɭɬɪɨɦ, ɜ ɨɛɟɞ ɢ ɜɟɱɟɪɨɦ, ɤɝ; 

Qɩɚɫ - ɩɚɫɩɨɪɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɱ. 

Qɭɬɪ = 1827 ɤɝ,  Qɨɛɟɞ =2332ɤɝ, Qɜɟɱɟɪ = 3243,5 ɤɝ. 



ɱ 05,2
1580

5,32431,48ɱ; 
1580

2332Ɍ  ɱ; 16,1
1580

1827 ɨɛɟɞ
ɮɚɤ  ɜечеɪ

ɮɚɤ
ɭɬɪ
ɮɚɤ TT  






































































