


ȺɇɇɈɌȺɐɂə 

 

Ʉ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɏɚɦɟɬɲɢɧ ɂ.ɍ.  ɧɚ ɬɟɦɭ: 

«ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ  ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ ɫ ɪɚɡɪɚɛɨɬɤɨɣ 

ɷɤɫɬɪɭɞɟɪɚ» 

Ɋɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɧɚ 58 ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ 

ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ  6  ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 

Ɂɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪɟɯ ɪɚɡɞɟɥɨɜ, ɜɵɜɨɞɨɜ ɢ ɜɤɥɸɱɚɟɬ 17 

ɪɢɫɭɧɤɨɜ, 4 ɬɚɛɥɢɰɵ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ 20 

ɧɚɢɦɟɧɨɜɚɧɢɣ. 

ȼɨ ɜɜɟɞɟɧɢɢ ɨɛɨɫɧɨɜɚɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɵ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɜɵɩɨɥɧɟɧ ɥɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ. 

Ɋɚɫɫɦɨɬɪɟɧɵ ɦɚɲɢɧɵ ɞɥɹ ɩɪɟɫɫɨɜɚɧɢɹ. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɬɟɯɧɢɱɟɫɤɢɯ 

ɪɟɲɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɝɪɚɧɭɥɹɬɨɪɨɜ, ɜɵɹɜɥɟɧɵ ɧɟɞɨɫɬɚɬɤɢ 

ɤɨɧɫɬɪɭɤɰɢɣ. ɉɨɫɬɚɜɥɟɧɵ ɰɟɥɢ ɢ ɡɚɞɚɱɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ.  

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧɨ ɨɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɥɢɧɢɢ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ 

ɢ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɩɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɥɢɧɢɢ. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ ɫ 

ɝɪɚɧɭɥɢɪɨɜɚɧɢɟɦ.   

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧɨ ɨɩɢɫɚɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ 

ɪɟɲɟɧɢɹ, ɩɪɨɞɟɥɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 

ɪɚɫɱёɬɵ, ɢ ɞɚɧɨ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ɋɚɡɪɚɛɨɬɚɧɵ 

ɦɟɪɨɩɪɢɹɬɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ  ɬɪɭɞɚ ɩɪɢ ɪɚɛɨɬɟ ɫ ɤɨɧɫɬɪɭɤɰɢɟɣ. 

Ɂɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɜɵɜɨɞɚɦɢ ɢ ɩɪɟɞɥɨɠɟɧɢɹɦɢ. 

 

 

 

 

 

 

 

 



ANNOTATION 

To the final qualifying work Khametshin I.U. on the topic: "Improvement of 

the feed preparation technology with the development of an extruder" 

The work consists of an explanatory note on the 58 pages of typewritten text 

and a graphic part on 6 sheets of the A1 format. 

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

17 drawings, 4 tables. The list of used literature contains 20 titles. 

In the introduction, the relevance of the topic of the project is substantiated. 

In the first section, a literary-patent review is performed. Machines for 

pressing are considered. The analysis of technical solutions of the existing 

granulator structures is carried out, the design flaws are revealed. The goals and 

objectives of the design are set. 

The second section describes the operation of the granulation line and 

calculates the productivity and selection of line equipment. A technological line for 

preparation of pellets with granulation has been developed. 

In the third section, a description of the proposed constructive solution is 

presented, the necessary technological and structural calculations are made, and the 

economic substantiation of the design is given. Work safety measures have been 

developed when working with a structure. 

The note ends with conclusions and suggestions. 
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ȼȼȿȾȿɇɂȿ 

 

       ɇɚ  ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɛɨɥɶɲɨɟ 

ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɨɞɭɤɰɢɢ 

ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɚ, ɤɨɬɨɪɚɹ ɬɪɟɛɭɟɬ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɫɨɡɞɚɧɢɹ ɧɨɜɟɣɲɟɝɨ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɦɟɧɟɧɢɟ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɛɚɡɟ 

ɫɨɜɪɟɦɟɧɧɵɯ ɞɨɫɬɢɠɟɧɢɣ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ.  

ɇɚɲɚ ɫɬɪɚɧɚ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɟ ɱɢɫɥɨ ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 

ɩɪɟɞɩɪɢɹɬɢɣ, ɩɨɷɬɨɦɭ ɜɨɡɧɢɤɚɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɫɨɡɞɚɧɢɢ ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɰɟɯɨɜ 

ɜ ɭɫɥɨɜɢɹɯ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ. 

ɉɨɞ ɨɛɳɢɦ ɧɚɡɜɚɧɢɟɦ «ɩɪɟɫɫɨɜɚɧɢɟ» ɜ ɬɟɯɧɢɤɟ ɩɨɧɢɦɚɟɬɫɹ ɪɹɞ 

ɩɪɨɰɟɫɫɨɜ, ɢɦɟɸɳɭɸ ɪɚɡɥɢɱɧɭɸ ɫɭɳɧɨɫɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɨɹɳɢɯ ɡɚɞɚɱ: 

ɢɡɦɟɧɟɧɢɟ ɮɨɪɦɵ ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɩɨɫɬɨɹɧɫɬɜɟ ɟɝɨ ɦɚɫɫɵ ɢ ɨɛɴёɦɚ; ɢɡɦɟɧɟɧɢɟ 

ɮɨɪɦɵ ɢ ɨɛɴёɦɚ ɩɪɨɞɭɤɬɚ ɩɪɢ ɩɨɫɬɨɹɧɫɬɜɟ ɟɝɨ ɦɚɫɫɵ; ɢɡɦɟɧɟɧɢɟ ɮɨɪɦɵ,  

ɨɛɴёɦɚ ɢ ɦɚɫɫɵ ɩɪɨɞɭɤɬɚ. 

ɉɟɪɜɵɟ ɞɜɚ ɫɥɭɱɚɹ ɢɦɟɸɬ ɰɟɥɶ ɩɪɢɞɚɬɶ ɩɪɨɞɭɤɬɭ ɨɩɪɟɞɟɥёɧɧɭɸ ɮɨɪɦɭ 

ɢ ɭɩɥɨɬɧɢɬɶ ɟɝɨ ɞɥɹ ɥɭɱɲɟɣ ɬɪɚɧɫɩɨɪɬɚɛɟɥɶɧɨɫɬɢ, ɬɪɟɬɢɣ ɞɥɹ ɨɬɠɢɦɚ 

ɠɢɞɤɨɣ ɮɚɡɵ. 

Ʉɨɪɦɚ, ɩɨɞɜɟɪɝɚɟɦɵɟ ɩɪɟɫɫɨɜɚɧɢɸ, ɹɜɥɹɸɬɫɹ ɞɢɫɩɟɪɫɧɵɦɢ ɫɢɫɬɟɦɚɦɢ, 

ɫɨɫɬɨɹɳɢɦɢ ɢɡ ɬɜёɪɞɨɣ ɮɚɡɵ (ɤɪɢɫɬɚɥɥɵ, ɝɪɚɧɭɥɵ, ɪɚɡɨɪɜɚɧɧɵɟ ɤɥɟɬɤɢ 

ɫɟɦɹɧ ɢ ɬ. ɩ.) ɢɥɢ ɢɡ ɬɜɟɪɞɨɣ ɢ ɠɢɞɤɨɣ ɮɚɡ (ɦɟɥɚɫɫɚ, ɪɚɫɩɥɚɜɥɟɧɧɵɣ ɠɢɪ, 

ɜɨɞɚ, ɦɨɥɨɤɨ). 

ɉɪɟɫɫɨɜɚɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ 

ɩɪɨɞɭɤɬɚ ɢ ɭɫɥɨɜɢɹɦɢ ɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ. Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 

ɩɪɨɰɟɫɫɚ ɡɚɜɢɫɹɬ ɨɬ ɜɢɞɚ ɩɪɨɞɭɤɬɚ, ɟɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ (ɪɚɡɦɟɪɚ 

ɱɚɫɬɢɰ, ɜɹɡɤɨɫɬɶ, ɬɟɦɩɟɪɚɬɭɪɚ). ɍɫɥɨɜɢɹ ɩɪɟɫɫɨɜɚɧɢɹ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ 

ɪɟɠɢɦɚ ɩɪɟɫɫɨɜɚɧɢɹ: ɞɚɜɥɟɧɢɹ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ. ɉɪɢ ɨɬɠɢɦɟ ɠɢɞɤɚɹ 

ɮɚɡɚ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ ɦɢɤɪɨɩɨɪɚɦ ɩɪɨɞɭɤɬɚ, ɩɪɟɨɞɨɥɟɜɚɹ ɩɪɢ ɷɬɨɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɜɨɡɪɚɫɬɚɸɳɟɟ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɩɪɟɫɫɨɜɚɧɢɹ. 



ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜɵɲɟ ɨɩɪɟɞɟɥёɧɧɵɯ ɩɪɟɞɟɥɨɜ ɭɠɟ ɧɟ 

ɦɨɠɟɬ ɩɨɜɥɢɹɬɶ ɧɚ ɜɵɯɨɞ ɠɢɞɤɨɣ ɮɚɡɵ. Ɇɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɠɢɞɤɨɣ ɮɚɡɵ, ɤɨɬɨɪɨɟ ɫɨɞɟɪɠɢɬɫɹ ɜ ɨɫɬɚɬɤɟ (ɜɵɠɢɦɤɟ, ɠɦɵɯɟ) ɩɨɫɥɟ 

ɞɥɢɬɟɥɶɧɨɝɨ ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɩɪɨɞɭɤɬɚ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ 

ɞɚɜɥɟɧɢɢ, ɧɚɡɵɜɚɟɬɫɹ ɪɚɜɧɨɜɟɫɧɵɦ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɩɪɨɰɟɫɫɚ ɪɚɡɥɢɱɚɸɬ ɩɪɨɰɟɫɫɵ 

ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ  ɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ. 

ɉɨ ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ ɧɚɝɧɟɬɚɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɫɨɡɞɚɸɳɢɯ ɭɫɢɥɢɟ 

ɩɪɢ ɩɪɟɫɫɨɜɚɧɢɢ, ɩɪɟɫɫɵ ɞɟɥɹɬ ɧɚ ɥɟɧɬɨɱɧɵɟ, ɩɨɪɲɧɟɜɵɟ, ɲɧɟɤɨɜɵɟ, 

ɲɟɫɬɟɪёɧɧɵɟ, ɜɚɥɶɰɨɜɵɟ ɢ ɞɪ. 

Ɉɬɞɟɥɟɧɢɟ ɠɢɞɤɨɣ ɮɚɡɵ ɩɪɟɫɫɨɜɚɧɢɟɦ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɦɨɣɤɟ ɡɟɪɧɚ, 

ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ, ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɨɦɛɢɤɨɪɦɨɜ ɢ ɬ.ɞ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1. ɅɂɌȿɊȺɌɍɊɇɈ-ɉȺɌȿɇɌɇɕɃ ɈȻɁɈɊ 

 

1.1. Ⱥɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɟɫɫɨɜ 

  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɲɧɟɤɨɜɵɟ ɩɪɟɫɫɵ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 

ɚɝɪɚɪɧɨɦ ɫɟɤɬɨɪɟ. Ɉɧɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɬɠɢɦɚ ɠɨɦɚ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 

ɫɜɟɤɥɨɫɚɯɚɪɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɬɠɚɬɢɹ ɫɵɪɨɝɨ 

ɠɨɦɚ, ɞɥɹ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ ɤɨɪɦɨɜ ɢ ɬ.ɞ. 

ȼ ɨɫɧɨɜɧɨɦ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢɫɩɨɥɶɡɭɸɬ ɧɟɫɤɨɥɶɤɨ ɜɢɞɨɜ ɲɧɟɤɨɜɵɯ 

ɩɪɟɫɫɨɜ: ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɩɪɟɫɫ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɞɜɭɯɲɧɟɤɨɜɵɣ ɩɪɟɫɫ, 

ɧɚɤɥɨɧɧɵɣ ɩɪɟɫɫ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɩɪɟɫɫ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ (ɩɟɪɟɪɚɛɨɬɤɚ 

ɩɟɪɜɢɱɧɨɝɨ ɢɥɢ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ (ɠɨɦɚ)) ɢɫɩɨɥɶɡɭɸɬ ɬɨɬ ɢɥɢ ɢɧɨɣ ɜɢɞ 

ɩɪɟɫɫɨɜ [1]. 

ɇɚɤɥɨɧɧɵɣ ɲɧɟɤɨɜɵɣ ɩɪɟɫɫ ɉɋɀɇ-68 ɛɨɥɶɲɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɨɬɠɚɬɢɹ 

ɠɨɦɚ ɞɨ 12-14 % ɫɭɯɢɯ ɜɟɲɟɫɬɜ. ȼɟɪɬɢɤɚɥɶɧɵɟ ɲɧɟɤɨɜɵɟ ɩɪɟɫɫɵ ɉȼɀ-60, 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɜɟɤɥɨɫɚɯɚɪɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɬɠɚɬɢɹ ɫɵɪɨɝɨ ɠɨɦɚ[2]. 

 

1.2. Ɉɩɢɫɚɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɟɫɫɨɜ 

 

ɉɪɟɫɫɵ ɞɥɹ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ ɤɨɪɦɨɜ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ:  

 1)ɩɨ ɩɪɢɧɰɢɩɭ ɩɪɟɫɫɨɜɚɧɢɹ — ɧɚ ɩɪɟɫɫɵ ɫ ɡɚɤɪɵɬɨɣ ɢ ɨɬɤɪɵɬɨɣ 

ɤɚɦɟɪɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟ ɫɨɡɞɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɝɥɭɯɨɣ 

ɫɬɟɧɤɨɣ ɢ ɫɢɥɨɣ ɬɪɟɧɢɹ ɨ ɛɨɤɨɜɭɸ ɫɬɟɧɤɭ ɤɚɦɟɪɵ;  

 2)ɩɨ ɬɢɩɭ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, ɫɨɡɞɚɸɳɢɯ ɭɫɢɥɢɟ ɩɪɟɫɫɨɜɚɧɢɹ, ɧɚ 

ɫɥɟɞɭɸɳɢɟ:  

 



Ɏɨɪɦɢɪɭɸɳɢɟ ɩɪɟɫɫɵ, ɨɛɪɚɡɨɜɚɧɢɟ ɝɪɚɧɭɥ ɜ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ 

ɩɪɨɯɨɠɞɟɧɢɢ ɩɪɨɞɭɤɬɚ ɦɟɠɞɭ ɞɜɭɦɹ ɜɪɚɳɚɸɳɢɦɢɫɹ ɧɚɜɫɬɪɟɱɭ ɞɪɭɝ ɞɪɭɝɭ 

ɹɱɟɢɫɬɵɦɢ ɜɚɥɶɰɚɦɢ (ɪɢɫɭɧɨɤ 1.1).  

 

 

Ɋɢɫɭɧɨɤ 1.1. – ɋɯɟɦɚ ɩɪɟɫɫɚ ɫ ɞɜɭɦɹ ɜɪɚɳɚɸɳɢɦɢɫɹ ɹɱɟɢɫɬɵɦɢ 

ɜɚɥɶɰɚɦɢ. 

ȿɫɬɟɫɬɜɟɧɧɨ, ɱɬɨ ɮɨɪɦɚ ɹɱɟɟɤ ɦɨɠɟɬ ɛɵɬɶ ɫɚɦɨɣ ɪɚɡɧɨɨɛɪɚɡɧɨɣ. 

ɉɪɨɞɭɤɬ, ɩɨɩɚɞɚɹ ɜ ɹɱɟɣɤɢ ɜɚɥɶɰɨɜ, ɩɨɞɜɟɪɝɚɟɬɫɹ ɨɛɠɚɬɢɸ, ɚ ɡɚɬɟɦ ɜɵɩɚɞɚɟɬ 

ɢɡ ɧɢɯ ɜ ɜɢɞɟ ɫɩɪɟɫɫɨɜɚɧɧɵɯ ɝɪɚɧɭɥ ɨɩɪɟɞɟɥɟɧɧɨɣ ɮɨɪɦɵ. ȼɫɥɟɞɫɬɜɢɟ 

ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɭɫɢɥɢɹ ɝɪɚɧɭɥɵ ɩɨɥɭɱɚɸɬɫɹ ɧɟɩɪɨɱɧɵɦɢ. Ʉ ɧɟɞɨɫɬɚɬɤɚɦ 

ɬɚɤɢɯ ɩɪɟɫɫɨɜ ɨɬɧɨɫɢɬɫɹ ɬɚɤɠɟ ɧɢɡɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɛɨɥɶɲɚɹ 

ɷɧɟɪɝɨɟɦɤɨɫɬɶ. ɉɨɷɬɨɦɭ ɬɚɤɢɟ ɩɪɟɫɫɵ ɧɚɲɥɢ ɥɢɲɶ ɨɝɪɚɧɢɱɟɧɧɨɟ 

ɩɪɢɦɟɧɟɧɢɟ.  

Шɟɫɬɟɪɟɧɱɚɬɵɟ ɩɪɟɫɫɵ. Ɋɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɲɟɫɬɟɪɟɧɱɚɬɵɯ ɩɪɟɫɫɨɜ 

ɫɥɭɠɢɬ ɩɚɪɚ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɡɚɰɟɩɥɟɧɢɢ ɜɪɚɳɚɸɳɢɯɫɹ 

ɧɚɜɫɬɪɟɱɭ ɞɪɭɝ ɞɪɭɝɭ. ɍ ɨɫɧɨɜɚɧɢɹ ɡɭɛɶɟɜ ɢɦɟɸɬɫɹ ɫɤɜɨɡɧɵɟ ɪɚɞɢɚɥɶɧɵɟ 

ɨɬɜɟɪɫɬɢɹ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɩɪɨɞɚɜɥɢɜɚɟɬɫɹ ɩɪɟɫɫɭɟɦɵɣ ɦɚɬɟɪɢɚɥ. ȼɵɯɨɞɹɳɢɟ 

ɢɡ ɨɬɜɟɪɫɬɢɣ ɝɪɚɧɭɥɵ ɫɪɟɡɚɸɬɫɹ ɧɟɩɨɞɜɢɠɧɵɦɢ ɧɨɠɚɦɢ. Ⱦɢɚɦɟɬɪ ɝɪɚɧɭɥ 

10…13,5 ɦɦ (ɪɢɫɭɧɨɤ 1.2).  

 

 

 

 



 

Ɋɢɫɭɧɨɤ 1.2. – ɋɯɟɦɚ ɲɟɫɬɟɪɟɧɱɚɬɨɝɨ ɩɪɟɫɫɚ. 

Шɧɟɤɨɜɵɟ ɝɪɚɧɭɥɹɬɨɪɵ ɦɨɝɭɬ ɛɵɬɶ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ ɢ ɤɨɧɢɱɟɫɤɢɦɢ, 

ɨɞɧɨ- ɢ ɞɜɭɯɲɧɟɤɨɜɵɦɢ, ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ 

ɲɧɟɤɨɜ. ȼ ɥɸɛɨɦ ɢɡ ɧɢɯ ɫɵɪɶɟ ɡɚɯɜɚɬɵɜɚɟɬɫɹ ɲɧɟɤɨɦ, ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ, 

ɧɚɝɧɟɬɚɟɬɫɹ ɤ ɦɚɬɪɢɰɟ ɢ ɩɪɨɞɚɜɥɢɜɚɟɬɫɹ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 

ɞɢɚɦɟɬɪɚ. ȼɵɯɨɞɹɳɢɟ ɢɡ ɦɚɬɪɢɰɵ ɝɪɚɧɭɥɵ ɫɪɟɡɚɸɬɫɹ ɜɪɚɳɚɸɳɢɦɢɫɹ 

ɧɨɠɚɦɢ. ȼ ɤɨɧɢɱɟɫɤɢɯ ɲɧɟɤɚɯ ɦɚɫɫɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɩɪɟɫɫɨɜɵɜɚɟɬɫɹ. 

Ɇɚɬɪɢɰɵ ɦɨɝɭɬ ɛɵɬɶ ɩɥɨɫɤɢɟ, ɫɮɟɪɢɱɟɫɤɢɟ ɢ ɫɟɝɦɟɧɬɧɵɟ. ɒɧɟɤɨɜɵɟ ɩɪɟɫɫɵ 

ɩɪɢɦɟɧɹɸɬ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɞɥɹ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ ɜɥɚɠɧɨɝɨ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ 

(ɜɥɚɠɧɵɣ ɫɩɨɫɨɛ) (ɪɢɫɭɧɨɤ 1.3.). 

 

Ɋɢɫɭɧɨɤ 1.3. – ɋɯɟɦɚ ɲɧɟɤɨɜɨɝɨ ɩɪɟɫɫɚ. 

 

ɉɪɟɫɫɵ ɫ ɩɥɨɫɤɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɜɪɚɳɚɸɳɟɣɫɹ ɦɚɬɪɢɰɟɣ, ɱɟɪɟɡ 

ɨɬɜɟɪɫɬɢɹ ɤɨɬɨɪɨɣ ɦɚɬɟɪɢɚɥ ɩɪɨɞɚɜɥɢɜɚɟɬɫɹ ɩɪɟɫɫɭɸɳɢɦɢ ɜɚɥɶɰɚɦɢ ɢ 

ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɝɪɚɧɭɥɵ. ȼɚɥɶɰɵ ɦɨɝɭɬ ɛɵɬɶ ɤɨɧɢɱɟɫɤɢɦɢ ɢ 

ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ ɫ ɚɤɬɢɜɧɵɦ ɢ ɩɚɫɫɢɜɧɵɦ ɩɪɢɜɨɞɨɦ. 

 ȼ ɩɪɟɫɫɚɯ ɫ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ ɜɚɥɶɰɚɦɢ ɢɡ-ɡɚ ɪɚɡɧɨɫɬɢ ɨɤɪɭɠɧɵɯ 

ɫɤɨɪɨɫɬɟɣ ɧɟɪɚɜɧɨɦɟɪɧɨ ɢɡɧɚɲɢɜɚɸɬɫɹ ɦɚɬɪɢɰɵ ɢ ɜɚɥɶɰɵ. ɇɟɞɨɫɬɚɬɤɨɦ 

ɹɜɥɹɟɬɫɹ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɨɤɪɭɠɧɨɣ ɫɤɨɪɨɫɬɢ ɨɬɧɨɫ ɦɚɬɟɪɢɚɥɚ ɩɨɞ 



ɞɟɣɫɬɜɢɟɦ ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ ɤ ɩɟɪɢɮɟɪɢɢ ɦɚɬɪɢɰɵ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, 

ɧɟɪɚɜɧɨɦɟɪɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɟɟ ɪɚɛɨɱɭɸ ɩɨɜɟɪɯɧɨɫɬɶ (ɪɢɫɭɧɨɤ 1.4). 

 

Ɋɢɫɭɧɨɤ 1.4. - ɉɪɟɫɫɵ ɫ ɩɥɨɫɤɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɜɪɚɳɚɸɳɟɣɫɹ 

ɦɚɬɪɢɰɟɣ 

 

Ƚɪɚɧɭɥɹɬɨɪ ɈȽɆ-0,8Ⱥ ɜɯɨɞɢɬ ɜ ɤɨɦɩɥɟɤɬ ɭɫɬɚɧɨɜɤɢ ɫ ɚɝɪɟɝɚɬɨɦ ȺȼɆ-

0,65. Ƚɪɚɧɭɥɹɬɨɪ (ɪɢɫɭɧɨɤ 1.5.) ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɲɧɟɤɨɜɵɣ ɞɨɡɚɬɨɪ ɫ 

ɜɚɪɢɚɬɨɪɨɦ ɫɤɨɪɨɫɬɟɣ, ɛɵɫɬɪɨɯɨɞɧɵɣ ɥɨɩɚɫɬɧɨɣ ɫɦɟɫɢɬɟɥɶ-ɤɨɧɞɢɰɢɨɧɟɪ, 

ɩɪɟɫɫɭɸɳɟɟ ɢ ɨɯɥɚɞɢɬɟɥɶɧɨ-ɫɨɪɬɢɪɨɜɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɚ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɢ 

ɦɟɯɚɧɢɡɦ ɩɟɪɟɞɚɱ.  

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɟɜɪɚɳɟɧɢɹ ɬɪɚɜɹɧɨɣ ɦɭɤɢ ɜ ɝɪɚɧɭɥɵ 

ɩɪɨɬɟɤɚɟɬ ɜ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ɇɭɤɚ ɢɡ ɡɚɛɨɪɧɢɤɚ 1 ɡɚɫɚɫɵɜɚɟɬɫɹ ɜ 

ɰɢɤɥɨɧ 2 ɢ ɱɟɪɟɡ ɲɥɸɡɨɜɨɣ ɡɚɬɜɨɪ ɩɪɨɯɨɞɢɬ ɜ ɛɭɧɤɟɪ 4. Ⱦɥɹ ɛɨɥɟɟ ɩɨɥɧɨɝɨ 

ɨɬɞɟɥɟɧɢɹ ɦɭɤɢ ɨɬ ɜɨɡɞɭɯɚ, ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɰɢɤɥɨɧɨɦ 2, ɫɥɭɠɢɬ ɰɢɤɥɨɧ 3, 

ɝɞɟ ɦɟɥɤɢɟ ɱɚɫɬɢɰɵ ɩɪɨɞɭɤɬɚ ɨɬɞɟɥɹɸɬɫɹ ɢ ɱɟɪɟɡ ɲɥɸɡɨɜɨɣ ɡɚɬɜɨɪ ɩɪɨɯɨɞɹɬ 

ɜ ɛɭɧɤɟɪ 4. ɉɥɚɧɟɬɚɪɧɚɹ ɦɟɲɚɥɤɚ 5 ɛɭɧɤɟɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɜɧɨɦɟɪɧɨɟ 

ɩɨɫɬɭɩɥɟɧɢɟ ɩɪɨɞɭɤɬɚ ɜ ɲɧɟɤɨɜɵɣ ɞɨɡɚɬɨɪ 6, ɤɨɬɨɪɵɣ ɩɪɢɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ 

ɱɟɪɟɡ ɤɥɢɧɨɪɟɦɟɧɧɵɣ ɜɚɪɢɚɬɨɪ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɂɡ ɞɨɡɚɬɨɪɚ ɦɭɤɚ 



ɩɨɫɬɭɩɚɟɬ ɜ ɫɦɟɫɢɬɟɥɶ 8, ɤɭɞɚ ɱɟɪɟɡ ɮɨɪɫɭɧɤɭ 7 ɜɜɨɞɹɬ ɬɚɤɠɟ ɢ ɞɨɛɚɜɤɢ. 

ɋɦɟɫɶ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɩɪɟɫɫ 9 ɢ ɩɪɨɞɚɜɥɢɜɚɟɬɫɹ ɩɪɟɫɫɭɸɳɢɦɢ ɜɚɥɶɰɚɦɢ 

ɪɨɬɨɪɚ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɜɪɚɳɚɸɳɟɣɫɹ ɦɚɬɪɢɰɵ. ɇɟɩɨɞɜɢɠɧɵɟ ɧɨɠɢ ɨɬɪɟɡɚɸɬ 

ɝɪɚɧɭɥɵ ɡɚɞɚɧɧɨɣ ɞɥɢɧɵ.  

 

1-ɡɚɛɨɪɧɢɤ; 2, 3, 11-ɰɢɤɥɨɧɵ; 4-ɛɭɧɤɟɪ; 5-ɦɟɲɚɥɤɚ; 6-ɲɧɟɤɨɜɵɣ ɞɨɡɚɬɨɪ; 7-

ɮɨɪɫɭɧɤɚ; 8-ɫɦɟɫɢɬɟɥɶ; 9-ɩɪɟɫɫ; 10-ɧɨɪɢɹ; 12-ɨɯɥɚɞɢɬɟɥɶ; 13-ɪɟɲɟɬɚ; 14-

ɜɵɯɨɞ ɝɪɚɧɭɥ; 15-ɜɵɯɨɞ ɤɪɨɲɟɧɵɯ (ɱɚɫɬɢɰ) ɝɪɚɧɭɥ; 16-ɜɚɪɢɚɬɨɪ ɩɢɬɚɬɟɥɹ; 

17-ɪɟɞɭɤɬɨɪ; 18-ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ. 

Ɋɢɫɭɧɨɤ 1.5.- ɋɯɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ  



 

 

1, 2, 6-ɜɚɥɵ; 3-ɫɪɟɡɧɨɣ ɲɬɢɮɬ; 4-ɲɩɨɧɤɚ; 5-ɲɟɫɬɟɪɧɹ; 7-ɫɟɝɦɟɧɬ; 8-

ɦɚɬɪɢɰɚ; 9-ɩɪɟɫɫɭɸɳɢɣ ɜɚɥɟɰ; 10-ɩɪɢɟɦɧɚɹ ɤɚɦɟɪɚ. 

Ɋɢɫɭɧɨɤ 1.6.- ɍɫɬɪɨɣɫɬɜɨ ɩɪɟɫɫ-ɝɪɚɧɭɥɹɬɨɪɚ ɈȽɆ-8Ⱥ:  

 

Ƚɪɚɧɭɥɵ, ɢɦɟɸɳɢɟ ɜɵɫɨɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɫɥɟ ɩɪɟɫɫɨɜɚɧɢɹ, ɧɨɪɢɟɣ 

10 ɩɨɞɚɸɬɫɹ ɜ ɜɨɡɞɭɲɧɵɣ ɨɯɥɚɞɢɬɟɥɶ 12. Ɂɞɟɫɶ ɨɧɢ ɫɭɲɚɬɫɹ ɜ ɩɨɬɨɤɟ 

ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɣ ɜɵɧɨɫɢɬ ɢɡ ɦɚɫɫɵ ɝɪɚɧɭɥ ɦɟɥɤɢɟ ɱɚɫɬɢɰɵ, ɩɪɨɯɨɞɹɳɢɟ ɜ 

ɛɭɧɤɟɪ 4 ɱɟɪɟɡ ɰɢɤɥɨɧ 11. ɂɡ ɨɯɥɚɞɢɬɟɥɹ ɝɪɚɧɭɥɵ ɩɨɫɬɭɩɚɸɬ ɩɚ ɫɨɪɬɢɪɨɜɤɭ, 

ɱɟɪɟɡ ɪɟɲɟɬɚ 13 ɤɨɬɨɪɨɣ ɩɪɨɯɨɞɢɬ ɦɟɥɤɚɹ ɤɪɨɲɤɚ (ɫɟɱɤɚ), ɨɬɫɚɫɵɜɚɟɦɚɹ ɨɬ 

ɜɵɯɨɞɚ 15 ɜɟɧɬɢɥɹɬɨɪɨɦ ɰɢɤɥɨɧɚ 11. ɋ ɫɨɪɬɢɪɨɜɚɥɶɧɵɯ ɪɟɲɟɬ ɝɪɚɧɭɥɵ 

ɩɨɫɬɭɩɚɸɬ ɧɚ ɡɚɬɚɪɢɜɚɧɢɟ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɥɨɜɢɣ ɧɨɪɦɚɥɶɧɨɝɨ ɯɪɚɧɟɧɢɹ 

ɝɨɬɨɜɵɟ ɝɪɚɧɭɥɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɥɚɠɧɨɫɬɶ, ɧɟ ɩɪɟɜɵɲɚɸɳɭɸ 14,5%.  

ɍ ɩɪɟɫɫ-ɝɪɚɧɭɥɹɬɨɪɚ ɪɟɝɭɥɢɪɭɸɬ ɡɚɡɨɪ ɦɟɠɞɭ ɩɪɟɫɫɭɸɳɢɦɢ ɜɚɥɢɤɚɦɢ 

ɢ ɦɚɬɪɢɰɟɣ (0.2...0.5 ɦɦ), ɞɥɢɧɭ ɝɪɚɧɭɥ (ɩɟɪɟɫɬɚɧɨɜɤɨɣ ɧɟɩɨɞɜɢɠɧɵɯ ɧɨɠɟɣ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɬɪɢɰɵ), ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɦɚɬɪɢɰɵ - ɜɚɪɢɚɬɨɪɨɦ ɫɤɨɪɨɫɬɟɣ 

(ɫ ɩɨɦɨɳɶɸ ɤɥɢɧɨɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ).  















2. ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

 

2.1. Ⱥɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɣ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ ɤɨɪɦɨɜ 

 

Ʉɨɦɛɢɤɨɪɦɨɜɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ Ɋɨɫɫɢɢ - ɨɬɪɚɫɥɶ, ɤɨɬɨɪɚɹ ɜɯɨɞɢɬ ɜ 

ɚɝɪɚɪɧɨ-ɩɪɨɦɵɲɥɟɧɧɵɣ ɤɨɦɩɥɟɤɫ ɫɬɪɚɧɵ. Ɂɚɞɚɱɚ ɤɨɦɛɢɤɨɪɦɨɜɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ - ɨɛɟɫɩɟɱɢɬɶ ɠɢɜɨɬɧɵɯ ɜɫɟɯ ɜɢɞɨɜ ɢ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ 

ɩɨɥɧɨɰɟɧɧɵɦ ɤɨɪɦɨɦ. Ɉɬ ɬɨɝɨ, ɤɚɤɨɣ ɤɨɪɦ ɛɭɞɭɬ ɩɨɥɭɱɚɬɶ ɩɬɢɰɵ, ɫɜɢɧɶɢ, 

ɩɨɪɨɫɹɬɚ, ɬɟɥɹɬɚ, ɤɪɨɥɢɤɢ, ɨɥɟɧɢ ɢ ɬ. ɩ., ɡɚɜɢɫɹɬ: ɢɯ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ, 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɪɚɡɥɢɱɧɵɦ ɡɚɛɨɥɟɜɚɧɢɹɦ, ɫɨɯɪɚɧɧɨɫɬɶ ɠɢɜɨɬɧɵɯ, ɷɤɨɧɨɦɧɵɣ 

ɪɚɫɯɨɞ ɤɨɦɩɨɧɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɤɨɦɛɢɤɨɪɦ, ɢ ɦɧɨɝɨ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ, 

ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɞɟɥɚɯ ɢ ɝɥɚɜɚɯ ɭɱɟɛɧɢɤɚ. 

Ʉɨɦɛɢɤɨɪɦɨɜɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬ ɫɦɟɫɢ ɢɡ ɪɚɡɥɢɱɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ (ɜɢɞɨɜ ɫɵɪɶɹ), ɤɨɦɛɢɧɢɪɭɹ ɢɯ ɜ ɫɚɦɵɯ ɪɚɡɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɢ 

ɩɪɨɩɨɪɰɢɹɯ. ɗɬɨ ɢ ɨɩɪɟɞɟɥɹɟɬ ɫɚɦɨ ɧɚɡɜɚɧɢɟ ɤɨɦɛɢɤɨɪɦ - ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ 

ɤɨɪɦ. ɋɦɟɫɶ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɧɟɞɨɫɬɚɬɤɢ (ɧɢɡɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɛɟɥɤɚ, 

ɧɟɞɨɫɬɚɬɨɤ ɜɢɬɚɦɢɧɨɜ ɢ ɬ. ɞ.) ɨɞɧɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ 

ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɞɪɭɝɢɯ. 

Ƚɥɚɜɧɨɟ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɨɪɦɨɜ - ɫɨɡɞɚɧɢɟ ɬɚɤɨɣ ɫɦɟɫɢ, ɤɨɬɨɪɚɹ 

ɜɨɫɩɨɥɧɢɬ ɩɨɬɪɟɛɧɨɫɬɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ, ɩɬɢɰɵ ɜ 

ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜɚɯ, ɨɛɟɫɩɟɱɢɬ ɢɯ ɪɨɫɬ, ɪɚɡɜɢɬɢɟ ɢ ɫɨɯɪɚɧɧɨɫɬɶ. 

ɋ ɰɟɥɶɸ ɭɥɭɱɲɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚɛɟɥɶɧɨɫɬɢ, ɫɧɢɠɟɧɢɹ ɫɬɨɢɦɨɫɬɢ 

ɩɟɪɟɜɨɡɨɤ ɢ ɯɪɚɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɥɭɱɲɟɣ ɫɨɯɪɚɧɧɨɫɬɢ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɢ 

ɜɢɬɚɦɢɧɨɜ ɤɨɪɦɚ ɭɩɥɨɬɧɹɸɬ ɢɥɢ ɩɪɟɫɫɭɸɬ. ɉɪɟɫɫɨɜɚɧɢɸ ɩɨɞɜɟɪɝɚɟɬɫɹ ɬɚɤɠɟ 

ɤɨɦɛɢɤɨɪɦ ɢ ɬɪɚɜɹɧɚɹ ɦɭɤɚ. 

ɉɟɪɟɞ ɩɪɟɫɫɨɜɚɧɢɟɦ ɜ ɤɨɪɦ ɦɨɠɧɨ ɞɨɛɚɜɢɬɶ ɜɢɬɚɦɢɧɵ, ɝɨɪɦɨɧɚɥɶɧɵɟ 

ɢ ɥɟɱɟɛɧɵɟ ɩɪɟɩɚɪɚɬɵ, ɪɚɡɥɢɱɧɵɟ ɫɬɢɦɭɥɹɬɨɪɵ ɪɨɫɬɚ, ɚɦɢɧɨɤɢɫɥɨɬɵ ɢ 

ɞɪɭɝɢɟ ɧɟɨɛɯɨɞɢɦɵɟ ɢ ɰɟɧɧɵɟ ɞɨɛɚɜɤɢ. ȼ ɩɪɟɫɫɨɜɚɧɧɵɯ ɤɨɪɦɚɯ ɷɬɢ ɞɨɛɚɜɤɢ 

ɥɭɱɲɟ ɫɨɯɪɚɧɹɸɬɫɹ, ɱɟɦ ɜ ɤɨɪɦɨɜɵɯ ɫɦɟɫɹɯ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɫɫɨɜɚɧɧɨɝɨ 



ɤɨɪɦɚ ɫɨɡɞɚɟɬ ɭɫɥɨɜɢɹ ɞɥɹ ɩɨɥɧɨɣ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ 

ɪɚɡɞɚɱɢ ɟɝɨ ɠɢɜɨɬɧɵɦ ɢ ɩɬɢɰɟ. 

ɍɩɥɨɬɧɟɧɢɟ ɤɨɪɦɨɜ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ: ɫɠɚɬɢɟɦ, ɫɤɪɭɱɢɜɚɧɢɟɦ, 

ɜɢɛɪɨɬɪɹɫɤɨɣ, ɷɤɫɬɪɭɡɢɟɣ, ɨɤɚɬɵɜɚɧɢɟɦ. 

Ɉɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɭɩɥɨɬɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɠɚɬɢɟ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɟ 

ɩɭɬɟɦ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ ɢ ɛɪɢɤɟɬɢɪɨɜɚɧɢɹ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɪɟɛɭɟɦɨɣ 

ɩɥɨɬɧɨɫɬɢ ɫɬɟɛɟɥɶɱɚɬɵɟ ɤɨɪɦɚ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɫɫɨɜɚɧɵ ɜ ɬɸɤɢ (ɩɥɨɬɧɨɫɬɶ 

120…160 ɤɝ/ɦ3), ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɨɛɜɹɡɤɢ, ɢɥɢ ɛɪɢɤɟɬɵ (ɩɥɨɬɧɨɫɬɶ 600…900 

ɤɝ/ɦ3), ɤɨɬɨɪɵɟ ɫɨɯɪɚɧɹɸɬ ɫɜɨɸ ɮɨɪɦɭ ɢ ɩɥɨɬɧɨɫɬɶ ɛɟɡ ɨɛɜɹɡɤɢ. Ʉɨɦɛɢɤɨɪɦɚ 

ɢ ɬɪɚɜɹɧɚɹ ɦɭɤɚ ɩɪɟɫɫɭɸɬɫɹ ɜ ɝɪɚɧɭɥɵ ɩɥɨɬɧɨɫɬɶɸ 1200…1300 ɤɝ/ɦ3
. 

ɉɪɨɰɟɫɫ ɩɪɟɫɫɨɜɚɧɢɹ ɨɫɧɨɜɚɧ ɧɚ ɫɜɨɣɫɬɜɟ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɭɩɥɨɬɧɹɬɶɫɹ 

ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɧɟɲɧɟɣ ɧɚɝɪɭɡɤɢ ɢ ɩɪɢ ɟɟ ɨɩɪɟɞɟɥɟɧɧɨɣ ɜɟɥɢɱɢɧɟ ɫɨɯɪɚɧɹɬɶ 

ɡɚɞɚɧɧɭɸ ɮɨɪɦɭ ɩɨɫɥɟ ɫɧɹɬɢɹ ɧɚɝɪɭɡɤɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ 

ɩɪɢɥɨɠɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɪɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɫɩɨɫɨɛɵ ɩɪɟɫɫɨɜɚɧɢɹ: 

 ɛɟɡ ɫɜɹɡɭɸɳɢɯ ɞɨɛɚɜɨɤ ɩɪɢ ɦɚɥɵɯ ɞɚɜɥɟɧɢɹɯ (15…20 Ɇɉɚ);  

 ɛɟɡ ɫɜɹɡɭɸɳɢɯ ɞɨɛɚɜɨɤ ɩɪɢ ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɹɯ (30…35 Ɇɉɚ);  

 ɫɨ ɫɜɹɡɭɸɳɢɦɢ ɞɨɛɚɜɤɚɦɢ ɩɪɢ ɦɚɥɵɯ ɞɚɜɥɟɧɢɹɯ (5…10 Ɇɉɚ);  

ɋɨɜɪɟɦɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɪɟɫɫɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɢɡ 

ɦɭɱɧɢɫɬɵɯ ɤɨɪɦɨɜ ɝɪɚɧɭɥɵ ɞɢɚɦɟɬɪɨɦ ɞɨ 20ɦɦ ɢ ɞɥɢɧɨɣ 1,5…3 ɞɢɚɦɟɬɪɚ 

ɩɥɨɬɧɨɫɬɶɸ 900…1300 ɤɝ/ɦ3
, ɢɡ ɬɪɚɜɹɧɨɣ ɢ ɫɨɥɨɦɟɧɧɨɣ ɪɟɡɤɢ ɞɥɢɧɨɣ 20…70 

ɦɦ, ɢɥɢ ɢɡ ɩɨɥɧɨɪɚɰɢɨɧɧɵɯ ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ ɛɪɢɤɟɬɵ ɞɢɚɦɟɬɪɨɦ ɞɨ 65 ɦɦ, 

ɢɥɢ ɧɟɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɫ ɧɚɢɛɨɥɶɲɢɦɢ ɪɚɡɦɟɪɚɦɢ 80 ɦɦ. 

ɉɪɢɦɟɧɹɟɦɵɟ ɜ ɠɢɜɨɬɧɨɜɨɞɫɬɜɟ ɤɨɪɦɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɨɥɢɞɢɫɩɟɪɫɧɭɸ 

ɫɢɫɬɟɦɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɱɚɫɬɢɰ ɪɚɡɧɨɝɨ ɞɢɚɦɟɬɪɚ. ɗɬɚ ɫɢɫɬɟɦɚ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ 

ɦɧɨɝɨɮɚɡɧɨɣ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɬɜɟɪɞɨɣ, ɠɢɞɤɨɣ ɢ ɝɚɡɨɨɛɪɚɡɧɨɣ ɮɚɡ. 

ɉɨɞ ɞɚɜɥɟɧɢɟɦ ɨɛɴɟɦ ɝɚɡɨɨɛɪɚɡɧɨɣ ɮɚɡɵ ɪɟɡɤɨ ɭɦɟɧɶɲɚɟɬɫɹ ɢ ɜ ɩɪɨɰɟɫɫɟ 

ɩɪɟɫɫɨɜɚɧɢɹ ɬɪɟɯɮɚɡɧɚɹ ɫɢɫɬɟɦɚ ɩɪɚɤɬɢɱɟɫɤɢ ɞɨɫɬɢɝɚɟɬ ɞɜɭɯɮɚɡɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ, ɱɚɫɬɢɰɵ ɫɛɥɢɠɚɸɬɫɹ ɧɚɫɬɨɥɶɤɨ, ɱɬɨ ɧɚɱɢɧɚɸɬ ɩɪɨɹɜɥɹɬɶɫɹ ɫɢɥɵ 

ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɫɰɟɩɥɟɧɢɹ. 











ɜɫɤɚɪɦɥɢɜɚɧɢɢ ɢɯ ɪɵɛɚɦ. Ɉɞɧɚɤɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɭɲɤɢ ɝɪɚɧɭɥ 

ɭɫɥɨɠɧɹɟɬ ɢ ɫɞɟɪɠɢɜɚɟɬ ɢɯ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɩɨɷɬɨɦɭ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɟ ɤɨɦɛɢɤɨɪɦɚ ɜɵɪɚɛɚɬɵɜɚɸɬ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɫɭɯɢɦ 

ɫɩɨɫɨɛɨɦ. ɋɯɟɦɚ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ ɤɨɦɛɢɤɨɪɦɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɪɭɩɤɢ ɢɡ 

ɝɪɚɧɭɥ ɫɭɯɢɦ ɫɩɨɫɨɛɨɦ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 5.21. Ɋɚɫɫɵɩɧɨɣ ɤɨɦɛɢɤɨɪɦ ɩɨɫɥɟ 

ɜɡɜɟɲɢɜɚɧɢɹ ɧɚ ɜɟɫɚɯ 1 ɩɨɫɬɭɩɚɟɬ ɜ ɛɭɧɤɟɪ 2, ɚ ɡɚɬɟɦ, ɩɪɨɣɞɹ ɱɟɪɟɡ ɫɢɬɨɜɨɣ 

ɫɟɩɚɪɚɬɨɪ 3 ɢ ɦɚɝɧɢɬɧɨɟ ɡɚɝɪɚɠɞɟɧɢɟ 4, - ɜ ɧɚɞɩɪɟɫɫɨɜɵɣ ɛɭɧɤɟɪ 5 . 

Ɋɚɫɫɵɩɧɨɣ ɤɨɦɛɢɤɨɪɦ ɝɪɚɧɭɥɢɪɭɸɬ ɚ ɩɪɟɫɫ-ɝɪɚɧɭɥɹɬɨɪɟ 6. ɉɨ ɜɵɯɨɞɟ ɢɡ 

ɧɟɝɨ ɝɪɚɧɭɥɵ ɨɯɥɚɠɞɚɸɬɫɹ ɜ ɨɯɥɚɞɢɬɟɥɶɧɨɣ ɤɨɥɨɧɤɟ 7. 

 

1 – ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɟɫɵ; 2 – ɛɭɧɤɟɪ; 3 – ɫɟɩɚɪɚɬɨɪ; 4 – ɦɚɝɧɢɬɧɨɟ ɡɚɝɪɚɠɞɟɧɢɟ; 5 – 

ɧɚɞɩɪɟɫɫɨɜɵɣ ɛɭɧɤɟɪ; 6 – ɩɪɟɫɫ-ɝɪɚɧɭɥɹɬɨɪ; 7 – ɨɯɥɚɞɢɬɟɥɶɧɚɹ ɤɨɥɨɧɤɚ; 8 – ɢɡɦɟɥɶɱɢɬɟɥɶ 

ɝɪɚɧɭɥ; 9 – ɩɪɨɫɟɢɜɚɬɟɥɶ ɝɪɚɧɭɥ.  

Ɋɢɫɭɧɨɤ 2.2. – ɋɯɟɦɚ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ ɤɨɦɛɢɤɨɪɦɨɜ ɫɭɯɢɦ ɫɩɨɫɨɛɨɦ.  

 

ɉɨɫɥɟ ɨɯɥɚɞɢɬɟɥɶɧɨɣ ɤɨɥɨɧɤɢ ɝɪɚɧɭɥɵ ɩɪɨɫɟɢɜɚɸɬɫɹ ɧɚ ɩɪɨɫɟɢɜɚɬɟɥɟ 

9, ɝɞɟ ɨɬɞɟɥɹɸɬɫɹ ɦɭɱɧɢɫɬɵɟ ɱɚɫɬɢɰɵ ɢ ɤɪɨɲɤɢ.  















ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɡɞɟɣɫɬɜɢɹ ɲɧɟɤɨɜɨɝɨ ɩɪɟɫɫɭɸɳɟɝɨ ɦɟɯɚɧɢɡɦɚ ɧɚ 

ɩɨɥɭɮɚɛɪɢɤɚɬ – ɫɞɜɢɝ ɜ ɩɪɟɫɫɭɟɦɨɦ ɦɚɬɟɪɢɚɥɟ ɢ ɩɭɬɶ ɫɦɟɲɢɜɚɧɢɹ ɩɪɟɫɫɭɟɦɨɝɨ 

ɦɚɬɟɪɢɚɥɚ. 

Ɂɨɧɚɦɢ ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɜ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɫɦɟɲɢɜɚɧɢɟ 

ɩɨɥɭɮɚɛɪɢɤɚɬɚ, ɹɜɥɹɸɬɫɹ ɤɚɧɚɥ ɲɧɟɤɚ, ɩɨɥɨɫɬɢ ɤɨɦɩɪɟɫɫɢɨɧɧɨɝɨ ɡɚɬɜɨɪɚ ɢ 

ɡɚɡɨɪɚ ɭɬɟɱɟɤ, ɚ ɬɚɤɠɟ ɮɢɥɶɟɪɚ ɦɚɬɪɢɰɵ. ɋɯɟɦɚ ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 

ɷɤɫɬɪɭɞɟɪɚ, ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.3.  

 

1 – ɮɨɪɦɭɸɳɚɹ ɩɨɥɨɫɬɶ (ɮɢɥɶɟɪɚ), 2 – ɤɚɧɚɥ ɲɧɟɤɚ, 3 – ɩɨɥɨɫɬɶ 

ɤɨɦɩɪɟɫɫɢɨɧɧɨɝɨ ɡɚɬɜɨɪɚ, 4 – ɩɨɥɨɫɬɶ ɭɬɟɱɟɤ 

Ɋɢɫɭɧɨɤ 2.3 – ɋɯɟɦɚ ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɲɧɟɤɨɜɨɝɨ ɩɪɟɫɫɭɸɳɟɝɨ 

ɦɟɯɚɧɢɡɦɚ: 

 

ȼ ɲɧɟɤɨɜɨɦ ɦɟɯɚɧɢɡɦɟ ɩɨɥɭɮɚɛɪɢɤɚɬ ɞɜɢɠɟɬɫɹ ɩɨ ɩɨɥɨɫɬɹɦ ɫɥɨɠɧɨɣ 

ɤɨɧɮɢɝɭɪɚɰɢɢ. Ɉɛɵɱɧɨ ɢɯ ɡɚɦɟɧɹɸɬ ɩɚɪɚɦɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɥɨɫɤɨɫɬɟɣ. ɉɪɢɧɹɬɨ, 

ɱɬɨ ɫɜɨɣɫɬɜɚ ɩɨɥɭɮɚɛɪɢɤɚɬɚ ɨɩɢɫɵɜɚɟɬ ɭɪɚɜɧɟɧɢɟ Ɉɫɬɜɚɥɶɞɚ-ɞɟ ȼɢɥɹ. 

ɋɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ ɜɵɛɪɚɧɚ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.4.  

 

Ɋɢɫɭɧɨɤ 2.4 – ɋɯɟɦɚ ɦɨɞɟɥɢ ɲɧɟɤɨɜɨɝɨ ɤɚɧɚɥɚ: 









ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɥɨɩɚɫɬɶ ɲɧɟɤɚ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɨɞɧɨɝɨ ɟɟ ɲɚɝɚ 

ɡɚɦɟɧɹɟɬɫɹ ɲɚɣɛɨɣ ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɜɧɵɦ ɜɧɟɲɧɟɦɭ ɞɢɚɦɟɬɪɭ ɥɨɩɚɫɬɢ ɲɧɟɤɚ.  

Ɉɩɢɫɚɧɵ ɫɪɟɞɫɬɜɚ ɩɨɥɭɱɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ. 

Ʌɚɛɨɪɚɬɨɪɧɵɣ ɫɬɟɧɞ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɧɚ ɨɫɧɨɜɟ ɩɪɟɫɫɚ-ɷɤɫɬɪɭɞɟɪɚ 

ɉɗɒ-30/4, ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɪɹɬɶ ɜɨɡɧɢɤɚɸɳɟɟ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɬɪɭɡɢɢ ɞɚɜɥɟɧɢɟ 

ɜ ɦɚɬɟɪɢɚɥɟ ɩɟɪɟɞ ɤɨɦɩɪɟɫɫɢɨɧɧɵɦ ɡɚɬɜɨɪɨɦ ɢ ɩɨɫɥɟ ɧɟɝɨ, ɬɟɦɩɟɪɚɬɭɪɭ ɜ 

ɝɨɥɨɜɤɟ ɩɪɟɫɫɚ, ɭɝɥɨɜɭɸ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɲɧɟɤɚ, ɩɨɬɪɟɛɥɹɟɦɭɸ 

ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɷɤɫɬɪɭɞɢɪɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɷɤɫɬɪɭɞɟɪɚ. Ʌɚɛɨɪɚɬɨɪɧɵɣ ɫɬɟɧɞ ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɞɜɭɦɹ ɦɚɬɪɢɰɚɦɢ: ɫ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɢɥɶɟɪɨɣ ɢ ɞɜɭɦɹ ɳɟɥɟɜɵɦɢ ɮɢɥɶɟɪɚɦɢ; ɩɹɬɶɸ ɲɧɟɤɚɦɢ, 

ɨɬɥɢɱɚɸɳɢɦɢɫɹ ɲɚɝɨɦ ɜɢɧɬɨɜɨɣ ɥɨɩɚɫɬɢ; ɤɨɦɩɥɟɤɬɨɦ ɫɦɟɧɧɵɯ ɲɤɢɜɨɜ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɥɭɮɚɛɪɢɤɚɬɚ 

ɪɚɡɪɚɛɨɬɚɧɨ ɭɫɬɪɨɣɫɬɜɨ, ɢɡɦɟɪɹɸɳɟɟ ɭɫɢɥɢɹ, ɪɚɡɜɢɜɚɟɦɵɟ ɜ ɲɧɟɤɨɜɨɦ 

ɩɪɟɫɫɭɸɳɟɦ ɦɟɯɚɧɢɡɦɟ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɞɜɭɯ ɮɥɚɧɰɟɜ ɧɚ 

ɲɧɟɤɨɜɨɦ ɤɨɪɩɭɫɟ. ɇɚ ɤɚɠɞɨɦ ɮɥɚɧɰɟ ɭɫɬɚɧɨɜɥɟɧɵ ɬɪɢ ɛɨɥɬɚ, 

ɫɬɹɝɢɜɚɸɳɢɯ ɮɥɚɧɰɵ. ɉɨɞ ɝɨɥɨɜɤɢ ɛɨɥɬɨɜ ɭɫɬɚɧɨɜɥɟɧɵ ɬɟɧɡɨɦɟɬɪɢɱɟɫɤɢɟ 

ɜɬɭɥɤɢ (ɪɢɫɭɧɨɤ 2.6). Ʉɪɟɫɬɢɤɚɦɢ ɧɚ ɪɢɫɭɧɤɟ ɫɯɟɦɚɬɢɱɧɨ ɨɛɨɡɧɚɱɟɧɵ 

ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɬɭɥɨɤ. 

ɋɟɱɟɧɢɟ Ⱥ-Ⱥ ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɤɨɧɰɟ ɲɧɟɤɚ, ɩɟɪɟɞ ɧɚɫɚɞɤɨɣ, ɚ 

ɫɟɱɟɧɢɟ Ȼ-Ȼ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɜɯɨɞɨɦ ɜ ɦɚɬɪɢɰɭ.  

 

 

Ɋɢɫɭɧɨɤ 2.6 – ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɢɡɦɟɪɟɧɢɹ ɞɚɜɥɟɧɢɣ ɜ ɲɧɟɤɨɜɨɦ 

ɩɪɟɫɫɟ 







3. ɄɈɇɋɌɊɍɄɌɂȼɇȺə ɑȺɋɌɖ 

3.1.  Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɝɪɚɧɭɥɹɬɨɪɚ ɤɨɪɦɨɜ. 

 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɩɪɟɫɫɚɦ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ. 

ɉɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ ɩɪɟɫɫɚ ɨɛɭɫɥɨɜɥɟɧɨ ɪɟɝɢɨɧɚɥɶɧɵɦɢ 

ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɜ ɫɜɹɡɢ ɫ ɡɚɬɪɭɞɧɟɧɢɟɦ ɩɨɢɫɤɚ ɫɵɪɶɟɜɨɣ ɛɚɡɵ ɢ ɦɨɳɧɨɫɬɟɣ 

ɯɨɡɹɣɫɬɜɚ. 

 

 

 Ɋɢɫɭɧɨɤ 3.1. – ɉɪɟɞɥɚɝɚɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɝɪɚɧɭɥɹɬɨɪɚ ɤɨɪɦɨɜ. 
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Гранулятор кормов Казанский ГАУ 

Кафедра МОА  

группа Б 272-04у 

Ʌɢɬɟɪ Ʌɢɫɬɨɜ Ʌɢɫɬ 

1 16  ɭ  



ɇɚɪɹɞɭ ɫ ɬɚɤɢɦɢ ɤɪɢɬɟɪɢɹɦɢ ɨɰɟɧɤɢ ɞɨɫɬɨɢɧɫɬɜɚ ɩɪɟɫɫɚ, ɤɚɤ ɤɚɱɟɫɬɜɨ 

ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɧɚ ɧёɦ ɩɪɨɞɭɤɰɢɢ, ɩɪɨɫɬɨɬɚ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜɚɠɧɭɸ ɪɨɥɶ 

ɢɝɪɚɸɬ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɟɝɨ ɪɚɛɨɬɵ: ɭɞɟɥɶɧɵɟ 

ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɧɚ ɝɪɚɧɭɥɢɪɨɜɚɧɢɟ, ɫɬɨɢɦɨɫɬɶ ɩɪɟɫɫɚ, ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɢ ɬ. ɩ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɬɪɟɛɧɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ 

 ɩɪɟɫɫɚɯ ɜ ɨɫɧɨɜɧɨɦ ɭɞɨɜɥɟɬɜɨɪɹɸɬɫɹ ɡɚ ɫɱɟɬ ɜɵɩɭɫɤɚ ɧɨɜɵɯ (ɫɨɜɪɟɦɟɧɧɵɯ), 

ɜɫɟ ɠɟ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɟɳɟ ɢɦɟɟɬɫɹ ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɧɟɟ 

ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɩɪɟɫɫɨɜ. ɗɬɢ ɩɪɟɫɫɚ, ɯɨɬɹ ɢ ɭɫɬɭɩɚɸɬ ɩɨ ɧɟɤɨɬɨɪɵɦ 

ɩɨɤɚɡɚɬɟɥɹɦ ɫɨɜɪɟɦɟɧɧɵɦ ɨɛɪɚɡɰɚɦ, ɱɚɫɬɨ ɢɦɟɸɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ, ɤɨɬɨɪɵɟ 

ɞɟɥɚɸɬ ɜɩɨɥɧɟ ɨɛɨɫɧɨɜɚɧɧɵɦ ɢ ɞɚɠɟ ɧɟɨɛɯɨɞɢɦɵɦ ɢɡɭɱɟɧɢɟ ɩɪɟɫɫɨɜ 

ɞɚɧɧɨɝɨ ɬɢɩɚ, ɢɛɨ ɩɪɢ ɷɬɨɦ ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɬɨɬ ɢɥɢ ɢɧɨɣ ɭɞɚɱɧɵɣ ɭɡɟɥ, ɡɚɢɦɫɬɜɨɜɚɧɧɵɣ ɢɡ ɫɬɚɪɨɝɨ 

ɩɪɟɫɫɚ. 

 

3.2. Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ ɩɪɟɫɫɚ 

 

3.2.мй ПȘȖȐȏȊȖȌȐȚȍȓȤȕȖșȚȤ ȗȘȍșșȖȊ П (Ț/ȟ) : 









60

n
Ftɉ зȋȌȍ 

F—ȗȓȖȡȈȌȤ ȒȖȓȤȞȍȊȖȋȖ ȊȣȝȖȌȕȖȋȖ ȖȚȊȍȘșȚȐȧ ȐȓȐ șțȔȔȈ ȗȓȖȡȈȌȍȑ 

ȖȚȌȍȓȤȕȣȝ ȖȚȊȍȘșȚȐȑ ȌȐșȒȈ; 

F=3,26 Ȕ2; 

t — ȠȈȋ ȕȈȒȓȖȕȕȖȋȖ ȊȐȚȒȈ, ȘȈșȗȖȓȖȎȍȕȕȖȋȖ Ȋ ȊȣȝȖȌȕȖȑ ȡȍȓȐ; 

tшлзон Ȕц 

n—ȟȈșȚȖȚȈ ȊȘȈȡȍȕȐȧ ȊȈȓȈ ȠȕȍȒȈ, ȔȐȕ ; 

n=40,6 ɨɛ/ɦɢɧ; 

ρ— ȗȓȖȚȕȖșȚȤ ȖȚȎȈȚȖȋȖ ȎȖȔȈ; 

ρ=16 Ȓȋ/Ȕ 3
; 
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φ—ȖȚȕȖȠȍȕȐȍ ȗȓȖȡȈȌȐ, ȏȈȕȧȚȖȑ ȗȘȍȘȣȊȐșȚȣȔȐ ȊȐȚȒȈȔȐ ȠȕȍȒȈ, Ȓ 

ȗȓȖȡȈȌȐ ȊȐȕȚȖȊȖȑ ȗȖȊȍȘȝȕȖșȚȐ, ȕȈ ȒȖȚȖȘȖȑ ȘȈșȗȖȓȖȎȍȕȣ ȗȘȍȘȣȊȐșȚȣȍ 

ȊȐȚȒȐ (ȘȈșȟȍȚ ȗȘȖȐȏȊȖȌȐȚșȧ Ȍȓȧ ȖȌȕȖȋȖ ȊȐȚȒȐ ț ȊȣȝȖȌȕȖȑ ȡȍȓȐ); 

φшлзрй 

ПȖȌșȚȈȊȐȊ ȌȈȕȕȣȍ Ȋ ȜȖȘȔțȓț ȕȈȑȌȍȔ ȗȘȖȐȏȊȖȌȐȚȍȓȤȕȖșȚȤ 

ȋȘȈȕțȓȧȚȖȘȈх П=12 (Ț/ȟ). 

 

ПȘȖȐȏȊȖȌȐȚȍȓȤȕȖșȚȤ ȠȕȍȒȈ Ȋ 1-Ȕ șȍȟȍȕȐȐ Пi (Ȕ3/ș) ȖȗȘȍȌȍȓȧȍȚșȧ ȗȖ 

țȘȈȊȕȍȕȐȦ: 

 
604

22 n
V

KS
dDɉ

Bi

ɩɪТi

i





















  зȋȌȍ 

 

D — ȕȈȘțȎȕȣȑ ȌȐȈȔȍȚȘ ȠȕȍȒȈ; 

D=0,50 Ȕ; 

d — șȘȍȌȕȐȑ ȌȐȈȔȍȚȘ ȒȖȘȗțșȈ ȠȕȍȒȈ ȕȈ ȌȈȕȕȖȔ țȟȈșȚȒȍ; 

d=0,2 Ȕ; 

S
i
 — ȠȈȋ ȊȐȚȒȈ ȕȈ ȌȈȕȕȖȔ țȟȈșȚȒȍ; 

S
i
=0,32 Ȕ; 

n — ȟȈșȚȖȚȈ ȊȘȈȡȍȕȐȧ ȠȕȍȒȈ; 

n=7,5 ɦɢɧ-1
 ; 

Bi
V — ȖȉȢȍȔ, ȏȈȕȐȔȈȍȔȣȑ ȊȐȚȒȈȔȐ ȠȕȍȒȈ ȕȈ ȌȓȐȕȍ ȖȌȕȖȋȖ ȠȈȋȈ; 

Bi
V =0,25 Ȕ3; 

ɩɪТK -ȒȖȥȜȜȐȞȐȍȕȚ ȗȍȘȍȔȍȡȍȕȐȧ, țȟȐȚȣȊȈȦȡȐȑ ȗȘȖȊȖȘȈȟȐȊȈȕȐȍ 

ȎȖȔȈ; ɩɪТK =0,85. 

ПȖȌșȚȈȊȐȊ ȌȈȕȕȣȍ Ȋ ȜȖȘȔțȓț ȕȈȑȌȍȔ ȗȘȖȐȏȊȖȌȐȚȍȓȤȕȖșȚȤ ȠȕȍȒȈ Ȋ м-

Ȕ șȍȟȍȕȐȐх Пi=0.31 (Ȕ3/ș). 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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