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ȺɇɇɈɌȺɐɂə 

ɤ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ Ƚɚɧɢɟɜɚ ɂ.Ɏ. ɧɚ ɬɟɦɭ «ɉɪɨɟɤɬ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɲɚɬɭɧɚ ɞɜɢɝɚɬɟɥɹ ɫ ɪɚɡɪɚɛɨɬɤɨɣ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɩɪɚɜɤɢ ɫɬɟɪɠɧɹ ɲɚɬɭɧɚ». 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ 

ɧɚ    ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 6 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ 

Ⱥ1. 

Ɂɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɲɟɫɬɢ ɪɚɡɞɟɥɨɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɜɤɥɸɱɚɟɬ          

__ ɪɢɫɭɧɤɨɜ ɢ   ɬɚɛɥɢɰ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ 28 

ɧɚɢɦɟɧɨɜɚɧɢɣ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɞɚɧ ɨɩɢɫɚɧɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɚɧɚɥɢɡ ɪɚɛɨɬɵ ɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢɱɢɧ ɩɨɬɟɪɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɤɪɢɜɨɲɢɩɧɨ-ɲɚɬɭɧɧɨɝɨ 

ɦɟɯɚɧɢɡɦɚ ɞɜɢɝɚɬɟɥɹ Ⱦ-260.  

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɨɩɪɟɞɟɥɟɧɚ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɢɡɧɨɫɚ ɢ ɩɪɨɰɟɧɬ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ. 

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɨɬɚɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ  ɲɚɬɭɧɚ, ɩɨɞɨɛɪɚɧɨ ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 

ɢɧɫɬɪɭɦɟɧɬ, ɩɪɟɞɥɨɠɟɧɚ ɬɟɯɧɨɥɨɝɢɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɲɚɬɭɧɚ. 

ȼ ɱɟɬɜɟɪɬɨɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɨɬɚɧɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ ɩɪɚɜɤɢ ɫɬɟɪɠɧɹ 

ɲɚɬɭɧɚ. 

ȼ ɩɹɬɨɦ ɪɚɡɞɟɥɟ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 

ȼ ɲɟɫɬɨɦ ɪɚɡɞɟɥɟ ɩɨɞɫɱɢɬɚɧɵ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ.  

ȼ ɤɨɧɰɟ ɩɪɢɜɟɞɟɧɵ ɨɛɳɢɟ ɜɵɜɨɞɵ ɩɨ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɟ. 

 

 

 

 

 



ABSTRACT 

to the final qualifying work Ganieva I.F. on the topic "Project of the 

technological process of the restoration of the connecting rod of the engine with the 

development of the device for straightening the rod connecting rod". 

Graduation qualification work consists of an explanatory note on sheets of 

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

The note consists of an introduction, six sections, conclusion and includes 7 

figures and 7 tables. The list of used literature contains 28 titles. 

In the first section, a description of the device, an analysis of the operation and 

a characterization of the causes of the loss of efficiency of the crank mechanism of 

the D-260 engine are given. 

In the second section, the pattern of wear and the percentage of parts to be 

restored are determined. 

In the third section, the technological process for the restoration of the 

connecting rod has been developed, the necessary equipment and tools have been 

selected, and the technology for restoring the connecting rod has been proposed. 

In the fourth section, a tool for straightening the rod of the connecting rod has 

been developed. 

In the fifth section, measures have been designed for labor safety. 

In the sixth section, the economic justification for the adaptation is calculated. 

In the end, general conclusions on the final work are given. 
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ȼȼȿȾȿɇɂȿ 

ȼ ɩɟɪɟɯɨɞɧɵɣ ɤ ɪɵɧɨɱɧɨɣ ɷɤɨɧɨɦɢɤɟ ɩɟɪɢɨɞ ɧɚɪɨɞɧɨɟ ɯɨɡɹɣɫɬɜɨ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɨɞɜɟɪɝɚɟɬɫɹ ɫɟɪɶёɡɧɵɦ ɢɫɩɵɬɚɧɢɹɦ. 

ɋɩɪɨɟɤɬɢɪɨɜɚɧɧɨɟ ɢ ɩɨɫɬɪɨɟɧɧɨɟ ɩɨ ɠёɫɬɤɨɦɭ ɩɥɚɧɭ ɤɚɤ ɟɞɢɧɵɣ ɦɨɧɨɥɢɬ ɫ 

ɨɪɢɟɧɬɚɰɢɟɣ ɧɚ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɷɮɮɟɤɬ, ɨɧɨ ɩɨɫɬɟɩɟɧɧɨ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ 

ɝɢɛɤɭɸ ɤɨɦɦɟɪɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ, ɜɫɟ ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɨɣ ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ ɥɢɲɶ 

ɫɜɨɢɦɢ ɱɚɫɬɧɵɦɢ ɢɧɬɟɪɟɫɚɦɢ. Ɉɠɢɞɚɟɬɫɹ, ɱɬɨ ɷɬɢ ɥɨɤɚɥɶɧɵɟ ɱɚɫɬɧɵɟ 

ɢɧɬɟɪɟɫɵ, ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɤɨɧɤɭɪɟɧɬɧɨɣ ɫɪɟɞɟ, ɩɪɢɜɟɞɭɬ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ 

ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɛɟɫɩɟɱɚɬ ɟё ɦɚɤɫɢɦɚɥɶɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 

ɋɤɚɡɚɧɧɨɟ ɨɬɧɨɫɢɬɫɹ ɢ ɤ ɢɧɞɭɫɬɪɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɟɪɜɢɫɚ (Ɍɋ) ɤɚɤ ɷɥɟɦɟɧɬɚ 

ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɫɧɨɜɧɭɸ ɞɨɥɸ ɩɚɪɤɚ ɬɟɯɧɢɤɢ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ 

ɫɨɫɬɚɜɥɹɸɬ ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɵɟ ɦɚɲɢɧɵ ɢ ɥɢɲɶ ɧɟɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ — 

ɧɨɜɵɟ. ȼɚɠɧɵɦ ɡɜɟɧɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɪɟɦɨɧɬɚ ɬɟɯɧɢɤɢ ɹɜɥɹɟɬɫɹ 

ɫɨɛɥɸɞɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɟɝɨ ɩɪɨɜɟɞɟɧɢɹ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜɨ ɦɧɨɝɢɯ 

ɩɪɟɞɩɪɢɹɬɢɹɯ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɧɚɪɭɲɟɧɢɹɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɦɨɣɤɢ, ɞɟɮɟɤɬɚɰɢɢ ɞɟɬɚɥɟɣ ɢ ɨɛɤɚɬɤɢ. ȼɫɟ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɫɪɨɤɚ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɨɣ ɬɟɯɧɢɤɢ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɨɜɵɲɟɧɢɸ ɡɚɬɪɚɬ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. Ɍɚɤɠɟ, ɩɨɫɤɨɥɶɤɭ ɪɟɦɨɧɬ 

ɚɝɪɟɝɚɬɨɜ ɫɜɨɞɢɬɫɹ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɤ ɡɚɦɟɧɟ ɢɯ ɧɟɢɫɩɪɚɜɧɵɯ ɞɟɬɚɥɟɣ ɧɚ ɝɨɞ-

ɧɵɟ, ɧɚɢɛɨɥɶɲɢɟ ɡɚɬɪɚɬɵ (ɞɨ 60% ɢ ɛɨɥɟɟ) ɜ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɪɟɦɨɧɬɚ ɫɨɫɬɚɜɥɹɟɬ 

ɫɬɨɢɦɨɫɬɶ ɢɡɪɚɫɯɨɞɨɜɚɧɧɵɯ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ.  

ɉɨɫɬɚɜɤɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ ɧɚ ɫɟɥɨ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɦɟɧɶɲɢɥɢɫɶ, ɚ ɩɨ ɪɹɞɭ ɦɚɲɢɧ ɜɨɨɛɳɟ ɩɪɟɤɪɚɬɢɥɢɫɶ. ɉɨɱɬɢ 40% ɩɚɪɤɚ ɦɚɲɢɧ 

ɜɵɩɭɫɤɚɟɬɫɹ ɛɟɡ ɫɭɳɟɫɬɜɟɧɧɨɣ ɦɨɞɟɪɧɢɡɚɰɢɢ ɜ ɬɟɱɟɧɢɟ ɭɠɟ ɛɨɥɟɟ 10 ɥɟɬ ɢ 

ɦɨɪɚɥɶɧɨ ɭɫɬɚɪɟɥɨ. ȼ ɫɜɹɡɢ ɫ ɫɨɤɪɚɳɟɧɢɟɦ ɩɚɪɤɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚɝɪɭɡɤɚ ɧɚ 

ɢɦɟɸɳɭɸɫɹ ɬɟɯɧɢɤɭ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɭɛɨɪɨɱɧɭɸ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɚɪɭɲɟɧɢɸ 

ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɪɨɤɨɜ ɢ ɩɨɬɟɪɟ ɱɚɫɬɢ ɭɪɨɠɚɹ, ɪɚɜɧɨɰɟɧɧɨɝɨ ɩɨ ɨɛɴɟɦɭ 

ɡɚɪɭɛɟɠɧɵɦ ɡɚɤɭɩɤɚɦ. 



ɋɟɪɶɟɡɧɵɟ ɩɪɨɛɥɟɦɵ ɜɨɡɧɢɤɚɸɬ ɜ ɫɜɹɡɢ ɫ ɢɧɮɥɹɰɢɟɣ, ɧɢɡɤɨɣ 

ɪɟɧɬɚɛɟɥɶɧɨɫɬɶɸ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɇɟɞɨɫɬɚɬɨɤ ɫɪɟɞɫɬɜ ɭ 

ɫɟɥɶɫɤɢɯ ɬɨɜɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɩɨɛɭɠɞɚɟɬ ɢɯ ɷɤɨɧɨɦɢɬɶ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 

ɪɟɦɨɧɬɟ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɤɫɩɥɭɚɬɢɪɭɹ ɢɯ ɧɚ «ɢɡɧɨɫ». ȿɫɬɟɫɬɜɟɧɧɨ ɬɚɤɚɹ 

ɩɪɚɤɬɢɤɚ ɧɟ ɦɨɠɟɬ ɩɪɨɞɨɥɠɚɬɶɫɹ ɞɨɥɝɨ. 

ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɜɢɜɚɬɶ ɢ ɢɡɭɱɚɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɤɚɤ ɞɚɜɧɨ 

ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɯ ɫɟɛɹ, ɬɚɤ ɢ ɧɨɜɵɯ ɪɟɦɨɧɬɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1 ȺɇȺɅɂɁ ɊȺȻɈɌɕ ɋɈɉɊəɀȿɇɂə 

1.1 Ɉɩɢɫɚɧɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɚɧɚɥɢɡ ɪɚɛɨɬɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢɱɢɧ 

ɩɨɬɟɪɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɤɪɢɜɨɲɢɩɧɨ-ɲɚɬɭɧɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɞɜɢɝɚɬɟɥя 

Ⱦ-260 

Ȼɥɨɤ ɰɢɥɢɧɞɪɨɜ ɞɜɢɝɚɬɟɥɹ Ⱦ-260 ɬɪɚɤɬɨɪɚ ɆɌɁ-1221 ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɤɨɪɩɭɫɧɨɣ ɞɟɬɚɥɶɸ ɢ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɦɨɧɨɛɥɨɤɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɠɟɫɬɤɭɸ 

ɱɭɝɭɧɧɭɸ ɨɬɥɢɜɤɭ. ȼ ɪɚɫɬɨɱɤɚɯ ɛɥɨɤɚ ɭɫɬɚɧɨɜɥɟɧɵ ɲɟɫɬɶ ɫɴɟɦɧɵɯ ɝɢɥɶɡ, 

ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɢɡ ɫɩɟɰɢɚɥɶɧɨɝɨ ɱɭɝɭɧɚ. Ƚɢɥɶɡɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɛɥɨɤ 

ɰɢɥɢɧɞɪɨɜ ɩɨ ɞɜɭɦ ɰɟɧɬɪɢɪɭɸɳɢɦ ɩɨɹɫɚɦ. ȼ ɜɟɪɯɧɟɦ ɩɨɹɫɟ ɝɢɥɶɡɚ 

ɡɚɤɪɟɩɥɹɟɬɫɹ ɛɭɪɬɨɦ, ɜ ɧɢɠɧɟɦ - ɭɩɥɨɬɧɹɟɬɫɹ ɞɜɭɦɹ ɤɨɥɶɰɚɦɢ  ɢɡ ɪɟɡɢɧɵ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ  ɜ ɤɚɧɚɜɤɚɯ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ.  

 

1 – ɦɚɫɥɹɧɵɣ ɤɚɪɬɟɪ; 2 – ɦɚɫɥɹɧɵɣ ɧɚɫɨɫ; 3 – ɞɟɦɩɮɟɪ; 4 – ɲɤɢɜ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ; 5 – 

ɪɟɦɟɧɶ ɜɟɧɬɢɥɹɬɨɪɚ; 6 – ɤɪɵɲɤɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ; 7 – ɲɤɢɜ ɧɚɬɹɠɧɨɣ; 8 – ɮɨɪɫɭɧɤɚ ɞɥɹ 

ɨɯɥɚɠɞɟɧɢɹ ɩɨɪɲɧɹ; 9 – ɜɟɧɬɢɥɹɬɨɪ; 10 – ɜɨɞɹɧɨɣ ɧɚɫɨɫ; 11 – ɤɨɪɩɭɫ ɬɟɪɦɨɫɬɚɬɨɜ; 12 – 

ɲɚɬɭɧ; 13 – ɩɨɪɲɟɧɶ; 14 – ɝɢɥɶɡɚ ɰɢɥɢɧɞɪɨɜ; 15 –ɤɨɥɩɚɤ; 16 ɤɪɵɲɤɚ ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɨɜ; 17 

– ɝɨɥɨɜɤɚ ɰɢɥɢɧɞɪɨɜ; 18 – ɛɥɨɤ ɰɢɥɢɧɞɪɨɜ; 19 – ɡɚɞɧɢɣ ɥɢɫɬ; 20 – ɦɚɯɨɜɢɤ; 21 – ɤɨɥɟɧɱɚɬɵɣ 

ɜɚɥ; 22 – ɦɚɫɥɨɩɪɢɟɦɧɢɤ; 23 – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɜɚɥ.  

Ɋɢɫɭɧɨɤ 1.1 - Ⱦɢɡɟɥɶɧɵɣ ɞɜɢɝɚɬɟɥɶ Ⱦ-260. 

Ɇɟɠɞɭ ɫɬɟɧɤɚɦɢ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ Ⱦ-260 ɢ ɝɢɥɶɡɚɦɢ ɰɢɪɤɭɥɢɪɭɟɬ 

ɨɯɥɚɠɞɚɸɳɚɹ ɠɢɞɤɨɫɬɶ. ɉɨɩɟɪɟɱɧɵɟ ɩɟɪɟɝɨɪɨɞɤɢ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ ɢɦɟɸɬ 

ɩɪɢɥɢɜɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɨɩɨɪ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ. ɇɚ ɷɬɢ 



ɩɪɢɥɢɜɵ ɭɫɬɚɧɨɜɥɟɧɵ ɤɪɵɲɤɢ. ɉɪɢɥɢɜɵ ɜɦɟɫɬɟ ɫ ɤɪɵɲɤɚɦɢ ɨɛɪɚɡɭɸɬ ɩɨɫɬɟɥɢ 

ɞɥɹ ɤɨɪɟɧɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ. ɉɨɫɬɟɥɢ ɩɨɞ ɜɤɥɚɞɵɲɢ ɤɨɪɟɧɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ 

ɪɚɫɬɨɱɟɧɵ ɫ ɨɞɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜ ɫɛɨɪɟ ɫ ɤɪɵɲɤɚɦɢ. Ɇɟɧɹɬɶ ɤɪɵɲɤɢ ɦɟɫɬɚɦɢ ɧɟ 

ɞɨɩɭɫɤɚɟɬɫɹ. 

 

1 - ɦɚɯɨɜɢɤ; 2 - ɩɚɥɟɰ; 3 - ɲɤɢɜ; 4 - ɲɚɬɭɧ; 5 - ɤɪɵɲɤɚ ɲɚɬɭɧɚ; 6 - ɛɨɥɬ ɲɚɬɭɧɧɵɣ; 7 - 

ɝɚɣɤɚ; 8 - ɲɚɣɛɚ; 9 - ɜɚɥ ɤɨɥɟɧɱɚɬɵɣ; 10 - ɲɟɫɬɟɪɧɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ; 11 - ɲɟɫɬɟɪɧɹ ɜɟɞɭɳɚɹ; 

12 - ɦɚɫɥɨɨɬɪɚɠɚɬɟɥɶ; 13 - ɩɪɭɠɢɧɚ ɬɚɪɟɥɶɱɚɬɚɹ; 14 - ɦɚɫɥɨɨɬɪɚɠɚɬɟɥɶ; 15 - ɝɚɣɤɚ; 16 - ɛɨɥɬ 

ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ; 17 - ɲɚɣɛɚ; 18 - ɲɚɣɛɚ ɡɚɦɤɨɜɚɹ; 19 - ɫɬɭɩɢɰɚ ɲɤɢɜɚ; 20 - ɝɚɫɢɬɟɥɶ 

ɫɢɥɢɤɨɧɨɜɵɣ; 21 - ɛɨɥɬ ɤɪɟɩɥɟɧɢɹ ɦɚɯɨɜɢɤɚ; 22 - ɲɚɣɛɚ; 23 - ɤɨɥɶɰɨ ɫɬɨɩɨɪɧɨɟ; 24 - ɜɬɭɥɤɚ; 

25 - ɩɪɨɬɢɜɨɜɟɫ; 26 - ɛɨɥɬ ɤɪɟɩɥɟɧɢɹ ɩɪɨɬɢɜɨɜɟɫɚ; 27 - ɩɥɚɫɬɢɧɚ ɫɬɨɩɨɪɧɚɹ; 28 - ɩɚɥɟɰ 

ɩɨɪɲɧɟɜɨɣ; 29 - ɲɬɢɮɬ; 30 - ɡɚɝɥɭɲɤɚ; 31 - ɜɟɧɟɰ ɦɚɯɨɜɢɤɚ; 32 - ɡɚɝɥɭɲɤɚ; 33 - ɬɪɭɛɤɚ; 34 - 

ɲɩɥɢɧɬ; 35 - ɲɩɨɧɤɚ; 36 - ɲɬɢɮɬ; 37 - ɩɨɪɲɟɧɶ; 38 - ɤɨɥɶɰɚ ɤɨɦɩɪɟɫɫɢɨɧɧɨɟ; 39 - ɤɨɥɶɰɨ 

ɤɨɦɩɪɟɫɫɢɨɧɧɨɟ; 40 - ɤɨɥɶɰɨ ɦɚɫɥɨɫɴɟɦɧɨɟ ɮɢɪɦɵ; 41 - ɜɤɥɚɞɵɲ ɲɚɬɭɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ; 42 

- ɜɤɥɚɞɵɲ ɤɨɪɟɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ; 43 - ɜɤɥɚɞɵɲ ɤɨɪɟɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ; 44 - ɜɤɥɚɞɵɲ 

ɤɨɪɟɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ; 45 - ɜɤɥɚɞɵɲ ɤɨɪɟɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ; 46 - ɩɨɥɭɤɨɥɶɰɨ ɭɩɨɪɧɨɟ; 47 - 

ɛɨɥɬ  Ɇ12-6Рɯ35.88.35.019; 48 - ɲɚɣɛɚ; 49 - ɪɟɦɟɧɶ ɝɟɧɟɪɚɬɨɪɚ.  

Ɋɢɫɭɧɨɤ 1.1 - Ⱦɟɬɚɥɢ ɤɪɢɜɨɲɢɩɧɨ-ɲɚɬɭɧɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɞɜɢɝɚɬɟɥɶ Ⱦ-260. 

 



Ɉɫɧɨɜɧɵɦɢ ɞɟɬɚɥɹɦɢ ɤɪɢɜɨɲɢɩɧɨ-ɲɚɬɭɧɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɹɜɥɹɸɬɫɹ: 

ɤɨɥɟɧɱɚɬɵɣ ɜɚɥ ɫ ɤɨɪɟɧɧɵɦɢ ɢ ɲɚɬɭɧɧɵɦɢ ɩɨɞɲɢɩɧɢɤɚɦɢ, ɦɚɯɨɜɢɤ, ɩɨɪɲɧɢ ɫ 

ɩɨɪɲɧɟɜɵɦɢ ɤɨɥɶɰɚɦɢ ɢ ɩɚɥɶɰɚɦɢ, ɲɚɬɭɧɵ. 

Ʉɨɥɟɧɱɚɬɵɣ ɜɚɥ Ⱦ-260 ɬɪɚɤɬɨɪɚ ɆɌɁ-1221 - ɫɬɚɥɶɧɨɣ, ɢɦɟɟɬ ɫɟɦɶ 

ɤɨɪɟɧɧɵɯ ɢ ɲɟɫɬɶ ɲɚɬɭɧɧɵɯ ɲɟɟɤ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɧɚɝɪɭɡɨɤ ɧɚ ɩɨɞɲɢɩɧɢɤɢ 

ɨɬ ɫɢɥ ɢɧɟɪɰɢɢ ɧɚ ɩɟɪɜɨɣ, ɲɟɫɬɨɣ, ɫɟɞɶɦɨɣ ɢ ɞɜɟɧɚɞɰɚɬɨɣ ɳɟɤɚɯ ɤɨɥɟɧɱɚɬɨɝɨ 

ɜɚɥɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɴɟɦɧɵɟ ɩɪɨɬɢɜɨɜɟɫɵ. ȼ ɲɚɬɭɧɧɵɯ ɲɟɣɤɚɯ ɢɦɟɸɬɫɹ 

ɩɨɥɨɫɬɢ ɞɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɰɟɧɬɪɨɛɟɠɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɚ. ɉɨɥɨɫɬɢ ɲɟɟɤ 

ɡɚɤɪɵɬɵ ɪɟɡɶɛɨɜɵɦɢ ɡɚɝɥɭɲɤɚɦɢ. 

Ɉɫɟɜɨɟ ɭɫɢɥɢɟ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ Ⱦ-260 ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɱɟɬɵɪɶɦɹ 

ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɫɬɚɥɟɚɥɸɦɢɧɢɟɜɵɦɢ ɩɨɥɭɤɨɥɶɰɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ 

ɪɚɫɬɨɱɤɚɯ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ ɢ ɤɪɵɲɤɢ ɱɟɬɜɟɪɬɨɝɨ ɤɨɪɟɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. 

ȼɩɟɪɟɞɢ ɢ ɫɡɚɞɢ ɤɨɥɟɧɱɚɬɵɣ ɜɚɥ ɭɩɥɨɬɧɹɟɬɫɹ ɦɚɧɠɟɬɚɦɢ.  

ɇɚ ɩɟɪɟɞɧɢɣ ɤɨɧɟɰ ɜɚɥɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ: ɫ ɧɚɬɹɝɨɦ ɲɟɫɬɟɪɧɹ ɩɪɢɜɨɞɚ 

ɦɟɯɚɧɢɡɦɚ ɝɚɡɨɪɚɫɩɪɟɞɟɥɟɧɢɹ (ɲɟɫɬɟɪɧɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ) ɢ ɲɟɫɬɟɪɧɹ ɩɪɢɜɨɞɚ 

ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ, ɲɤɢɜ ɩɪɢɜɨɞɚ ɜɨɞɹɧɨɝɨ ɧɚɫɨɫɚ, ɝɟɧɟɪɚɬɨɪɚ, ɤɨɦɩɪɟɫɫɨɪɚ 

ɤɨɧɞɢɰɢɨɧɟɪɚ ɜɨɡɞɭɯɚ (ɧɚ ɬɪɚɤɬɨɪɟ ɆɌɁ-1221). Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ 

ɤɪɭɬɢɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ Ⱦ-260 ɧɚ ɫɬɭɩɢɰɟ ɲɤɢɜɚ ɭɫɬɚɧɨɜɥɟɧ 

ɞɟɦɩɮɟɪ ɫɢɥɢɤɨɧɨɜɵɣ. 

ɉɨɪɲɟɧɶ ɞɜɢɝɚɬɟɥɹ Ⱦ-260 ɆɆɁ ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ. ȼ 

ɞɧɢɳɟ ɩɨɪɲɧɹ ɜɵɩɨɥɧɟɧɚ ɤɚɦɟɪɚ ɫɝɨɪɚɧɢɹ. ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɪɲɟɧɶ ɢɦɟɟɬ ɬɪɢ 

ɤɚɧɚɜɤɢ - ɜ ɩɟɪɜɵɟ ɞɜɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɤɨɦɩɪɟɫɫɢɨɧɧɵɟ ɤɨɥɶɰɚ, ɜ ɬɪɟɬɶɸ - 

ɦɚɫɥɨɫɴɟɦɧɨɟ ɤɨɥɶɰɨ ɫ ɪɚɫɲɢɪɢɬɟɥɟɦ. ɉɨɪɲɧɟɜɨɣ ɩɚɥɟɰ ɩɨɥɵɣ, ɢɡɝɨɬɨɜɥɟɧ ɢɡ 

ɯɪɨɦɨɧɢɤɟɥɟɜɨɣ ɫɬɚɥɢ. Ɉɫɟɜɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɩɚɥɶɰɚ ɜ ɛɨɛɵɲɤɚɯ ɩɨɪɲɧɹ 

ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɫɬɨɩɨɪɧɵɦɢ ɤɨɥɶɰɚɦɢ. 

ɒɚɬɭɧ ɞɜɢɝɚɬɟɥɹ Ⱦ-260 - ɫɬɚɥɶɧɨɣ, ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ. ȼ ɜɟɪɯɧɸɸ 

ɝɨɥɨɜɤɭ ɟɝɨ ɡɚɩɪɟɫɫɨɜɚɧɚ ɜɬɭɥɤɚ. Ⱦɥɹ ɫɦɚɡɤɢ ɩɨɪɲɧɟɜɨɝɨ ɩɚɥɶɰɚ ɜ ɜɟɪɯɧɟɣ 

ɝɨɥɨɜɤɟ ɲɚɬɭɧɚ ɢ ɜɬɭɥɤɟ ɢɦɟɟɬɫɹ ɨɬɜɟɪɫɬɢɟ. Ɋɚɫɬɨɱɤɚ ɧɢɠɧɟɣ ɝɨɥɨɜɤɢ ɲɚɬɭɧɚ 

ɩɨɞ ɜɤɥɚɞɵɲɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɛɨɪɟ ɫ ɤɪɵɲɤɨɣ. ɒɚɬɭɧ ɢ ɤɪɵɲɤɚ ɢɦɟɸɬ 

ɨɞɢɧɚɤɨɜɵɟ ɧɨɦɟɪɚ, ɧɚɛɢɬɵɟ ɧɚ ɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ.  



Ʉɪɵɲɤɢ ɲɚɬɭɧɨɜ ɧɟ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɲɚɬɭɧɵ ɢɦɟɸɬ 

ɜɟɫɨɜɵɟ ɝɪɭɩɩɵ ɩɨ ɦɚɫɫɟ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɝɨɥɨɜɨɤ. Ɉɛɨɡɧɚɱɟɧɢɟ ɝɪɭɩɩɵ ɩɨ 

ɦɚɫɫɟ ɧɚɧɨɫɢɬɫɹ ɧɚ ɬɨɪɰɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɟɪɯɧɟɣ ɝɨɥɨɜɤɢ ɲɚɬɭɧɚ. ɇɚ ɞɢɡɟɥɟ 

Ⱦ-260 ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɲɚɬɭɧɵ ɨɞɧɨɣ ɝɪɭɩɩɵ. 

ȼɤɥɚɞɵɲɢ ɤɨɪɟɧɧɵɯ ɢ ɲɚɬɭɧɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ Ⱦ-260 

ɬɨɧɤɨɫɬɟɧɧɵɟ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɛɢɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɨɥɨɫɵ. ɉɨ ɜɧɭɬɪɟɧɧɟɦɭ 

ɞɢɚɦɟɬɪɭ ɜɤɥɚɞɵɲɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɞɜɭɯ ɪɚɡɦɟɪɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɧɨɦɢɧɚɥɨɦ ɲɟɟɤ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ. Ɇɚɯɨɜɢɤ ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɱɭɝɭɧɚ, ɤɪɟɩɢɬɫɹ ɤ 

ɮɥɚɧɰɭ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɛɨɥɬɚɦɢ. ɇɚ ɦɚɯɨɜɢɤ ɧɚɩɪɟɫɫɨɜɚɧ ɫɬɚɥɶɧɨɣ ɡɭɛɱɚɬɵɣ 

ɜɟɧɟɰ. 

ɒɚɬɭɧ–ɞɟɬɚɥɶ, ɧɟɫɭɳɚɹ ɧɚ ɫɟɛɟ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɪɚɛɨɬɭ ɞɜɢɝɚɬɟɥɹ. Ɍɚɤ 

ɤɚɤ ɜɫɹ ɧɚɝɪɭɡɤɚ ɨɬ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɲɚɬɭɧ, ɫɨ ɜɪɟɦɟɧɟɦ ɨɧ 

ɩɪɢɯɨɞɢɬ ɜ ɧɟɝɨɞɧɨɫɬɶ. ȼ ɨɫɧɨɜɧɨɦ ɞɟɮɨɪɦɢɪɭɸɬɫɹ ɩɨɪɲɧɟɜɨɣ ɢ 

ɤɪɢɜɨɲɢɩɧɵɟ ɨɬɜɟɪɫɬɢɹ. 

1.2 Ɉɫɧɨɜɧɵɟ ɞɟɮɟɤɬɵ ɲɚɬɭɧɚ 

ȼ ɤɚɤɢɯ ɫɥɭɱɚɹɯ ɲɚɬɭɧ ɧɭɠɞɚɟɬɫɹ ɜ ɪɟɦɨɧɬɟ 

1. ȿɫɥɢ ɫɬɟɪɠɟɧɶ ɲɚɬɭɧɚ ɫɤɪɭɱɟɧ (ɞɟɮɨɪɦɢɪɨɜɚɧ); 

2. Ɂɚɡɨɪ ɜ ɜɟɪɯɧɟɣ ɝɨɥɨɜɤɟ ɰɢɥɢɧɞɪɚ ɢɡɧɨɲɟɧ; 

3. ɂɡɧɨɫɢɥɚɫɶ ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɡɚɡɨɪ ɧɢɠɧɟɣ ɱɚɫɬɢ ɝɨɥɨɜɤɢ. 

ɂɦɟɧɧɨ ɷɬɢ ɩɪɢɡɧɚɤɢ ɝɨɜɨɪɹɬ ɨ ɬɨɦ, ɱɬɨ ɲɚɬɭɧ ɧɟ ɫɩɪɚɜɥɹɟɬɫɹ ɫ ɪɚɛɨɬɨɣ. 

ɇɭɠɧɨ ɫɪɨɱɧɨ ɢɫɩɪɚɜɥɹɬɶ ɩɪɨɛɥɟɦɭ. 

Ɉɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɞɟɮɨɪɦɚɰɢɢ ɲɚɬɭɧɚ: 

– ɧɟɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɦɚɫɥɚ ɜ ɞɜɢɝɚɬɟɥɟ; 

– ɞɨɥɝɚɹ ɪɚɛɨɬɚ ɞɜɢɝɚɬɟɥɹ ɛɟɡ ɡɚɦɟɧɵ ɦɚɫɥɚ; 

– ɮɢɥɶɬɪ ɡɚɛɢɬ; 

– ɦɚɫɥɨ ɩɨɬɟɪɹɥɨ ɫɜɨɢ ɪɚɛɨɱɢɟ ɫɜɨɣɫɬɜɚ; 

– ɜ ɰɢɥɢɧɞɪ ɩɨɩɚɥɢ ɩɨɫɬɨɪɨɧɧɢɟ ɱɚɫɬɢɰɵ. 

Ʉɚɤ ɩɪɨɜɟɪɢɬɶ ɲɚɬɭɧ ɧɚ ɢɫɩɪɚɜɧɨɫɬɶ 



ɉɟɪɟɞ ɬɟɦ, ɤɚɤ ɧɚɱɚɬɶ ɪɟɦɨɧɬ ɞɜɢɝɚɬɟɥɹ, ɲɚɬɭɧ ɫɥɟɞɭɟɬ ɩɨɞɜɟɪɝɧɭɬɶ 

ɬɳɚɬɟɥɶɧɨɦɭ ɨɫɦɨɬɪɭ. Ɍɚɤ ɤɚɤ ɟɝɨ ɧɭɠɧɨ ɛɭɞɟɬ ɩɨɞɨɝɧɚɬɶ, ɢɥɢ ɜɨɨɛɳɟ 

ɡɚɦɟɧɢɬɶ. 

1. ȼɧɚɱɚɥɟ ɢɡɦɟɪɹɸɬ ɞɢɚɦɟɬɪ ɢ ɨɜɚɥ, ɚ ɬɚɤɠɟ ɯɚɪɚɤɬɟɪ ɡɚɡɨɪɨɜ ɜ ɜɟɪɯɧɟɣ 

ɢ ɧɢɠɧɟɣ ɱɚɫɬɹɯ ɲɚɬɭɧɚ. ɗɬɭ ɩɪɨɰɟɞɭɪɭ ɩɨɦɨɠɟɬ ɨɫɭɳɟɫɬɜɢɬɶ ɭɧɢɜɟɪɫɚɥɶɧɵɣ 

ɩɪɢɛɨɪ – ɧɭɬɪɨɦɟɪ. 

ȿɫɥɢ ɜɫɟ ɩɨɤɚɡɚɬɟɥɢ ɜ ɧɨɪɦɟ (ɨɬɜɟɪɫɬɢɹ ɝɨɥɨɜɨɤ ɩɚɪɚɥɥɟɥɶɧɵ), ɬɨ ɡɚɦɟɧɵ 

ɲɚɬɭɧɚ ɧɟ ɩɨɬɪɟɛɭɟɬɫɹ. ȿɫɥɢ ɠɟ ɩɚɪɚɥɥɟɥɶɧɨɫɬɶ ɦɟɠɞɭ ɧɚɡɜɚɧɧɵɦɢ ɱɚɫɬɹɦɢ 

ɨɬɫɭɬɫɬɜɭɟɬ, ɧɚɥɢɰɨ ɞɟɮɨɪɦɚɰɢɹ ɫɬɟɪɠɧɹ ɲɚɬɭɧɚ. Ⱦɚɧɧɵɣ ɞɟɮɟɤɬ ɩɪɢɜɨɞɢɬ ɤ 

ɬɨɦɭ, ɱɬɨ ɩɨɪɲɟɧɶ ɰɢɥɢɧɞɪɚ ɩɟɪɟɤɚɲɢɜɚɟɬɫɹ, ɡɚ ɫɱɟɬ ɷɬɨɝɨ ɞɜɢɝɚɬɟɥɶ ɧɚɱɢɧɚɟɬ 

ɝɪɨɦɤɨ «ɪɟɜɟɬɶ» ɜɨ ɜɪɟɦɹ ɨɛɨɪɨɬɨɜ, ɫɬɟɧɨɱɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɰɢɥɢɧɞɪɚ ɢ 

ɩɨɪɲɟɧɶ ɛɵɫɬɪɨ ɩɪɢɯɨɞɹɬ ɜ ɧɟɝɨɞɧɨɫɬɶ. Ⱥ ɬɚɤɠɟ ɢɡɧɚɲɢɜɚɸɬɫɹ ɝɨɥɨɜɤɢ 

ɲɚɬɭɧɚ, ɤɨɥɟɧɱɚɬɵɣ ɜɚɥ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɥɧɨɣ ɩɨɥɨɦɤɟ ɩɨɪɲɧɹ. 

2. Ʉɚɤ ɟɳɟ ɦɨɠɧɨ ɩɪɨɜɟɪɢɬɶ ɲɚɬɭɧ ɧɚ ɞɟɮɨɪɦɚɰɢɸ? ɇɚ ɩɨɜɟɪɨɱɧɨɣ 

ɩɥɢɬɟ ɲɚɬɭɧ ɫɥɟɝɤɚ «ɩɨɤɚɱɚɬɶ». 

Ɋɟɦɨɧɬ ɲɚɬɭɧɨɜ ɞɜɢɝɚɬɟɥɹ 

Ⱦɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɪɟɦɨɧɬɚ ɲɚɬɭɧɚ ɩɨɬɪɟɛɭɟɬɫɹ ɯɨɪɨɲɟɟ ɫɩɟɰɢɚɥɶɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ. 

1. ɑɬɨɛɵ ɞɨɛɢɬɶɫɹ ɧɭɠɧɨɣ ɝɟɨɦɟɬɪɢɢ ɡɚɡɨɪɚ ɝɨɥɨɜɤɢ ɧɢɠɧɟɝɨ ɲɚɬɭɧɚ, 

ɧɭɠɧɨ ɭɞɚɥɢɬɶ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɚɥɥɚ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɵɲɤɢ 

ɝɨɥɨɜɤɢ. ɉɨɫɥɟ ɨɛɬɨɱɤɢ ɤɪɵɲɤɭ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɦɟɫɬɨ ɢ ɡɚɬɹɧɭɬɶ ɛɨɥɬɵ. 

2. Ɉɬɜɟɪɫɬɢɟ ɝɨɥɨɜɤɢ ɧɭɠɧɨ ɪɚɫɬɚɱɢɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 

ɪɚɡɦɟɪɚ. 

Ɉɛɬɚɱɢɜɚɧɢɟ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɚ ɪɚɫɬɨɱɧɨɦ ɫɬɚɧɤɟ, ɧɨ ɟɫɥɢ 

ɩɨɡɜɨɥɹɟɬ ɨɫɧɚɳɟɧɢɟ, ɬɨ ɥɭɱɲɟ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɫɬɚɧɤɨɦ. 

Ⱦɚɥɟɟ ɩɨɫɥɟ ɪɚɫɬɨɱɤɢ ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɫɬɢ ɯɨɧɢɧɝɨɜɚɧɢɟ. ɇɨ, ɤɪɚɣɧɟ 

ɧɟɠɟɥɚɬɟɥɶɧɨ, ɱɬɨɛɵ ɞɥɢɧɚ ɨɬ ɜɟɪɯɧɟɣ ɞɨ ɧɢɠɧɟɣ ɝɨɥɨɜɤɢ ɦɟɧɹɥɨɫɶ, ɬɚɤɠɟ ɷɬɨ 

ɤɚɫɚɟɬɫɹ ɢ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. ȿɫɥɢ ɩɪɨɜɨɞɢɥɚɫɶ ɦɟɯɚɧɢɱɟɫɤɚɹ ɨɛɬɨɱɤɚ 

ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɬɟɧ ɰɢɥɢɧɞɪɨɜ, ɬɨ ɫɬɟɩɟɧɶ ɫɠɚɬɢɹ ɲɚɬɭɧɚ ɧɟɡɧɚɱɢɬɟɥɶɧɚ ɢ 

ɧɢɤɚɤ ɧɟ ɩɨɜɥɢɹɟɬ ɧɚ ɤɚɱɟɫɬɜɨ ɟɝɨ ɪɚɛɨɬɵ. 



3. Ɍɚɤɠɟ ɩɪɨɜɟɪɤɚ ɲɚɬɭɧɚ ɦɨɠɟɬ ɜɵɹɜɢɬɶ ɬɚɤɨɣ ɞɟɮɟɤɬ, ɤɚɤ ɭɜɟɥɢɱɟɧɢɟ 

ɪɚɡɦɟɪɚ ɡɚɡɨɪɚ ɩɨɞ ɩɨɪɲɧɟɜɵɦ ɩɚɥɶɰɟɦ ɜ ɝɨɥɨɜɤɟ. Ɂɞɟɫɶ ɩɨɬɪɟɛɭɟɬɫɹ ɡɚɦɟɧɚ 

ɛɪɨɧɡɨɜɨɣ ɜɬɭɥɤɢ ɩɨɞ ɜɟɪɯɧɸɸ ɝɨɥɨɜɤɭ. 

ɇɨɜɚɹ ɜɬɭɥɤɚ ɩɪɢɧɢɦɚɟɬ ɧɭɠɧɵɣ ɞɢɚɦɟɬɪ. Ƚɥɚɜɧɨɟ, ɩɨɦɧɢɬɶ, ɱɬɨ ɤɨɝɞɚ 

ɭɫɬɚɧɚɜɥɢɜɚɟɲɶ ɜɬɭɥɤɭ ɧɚ ɦɟɫɬɨ, ɧɭɠɧɨ, ɱɬɨɛɵ ɨɬɜɟɪɫɬɢɹ ɝɨɥɨɜɤɢ ɢ ɜɬɭɥɤɢ 

ɫɨɜɦɟɳɚɥɢɫɶ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2  ɂɁɍЧȿɇɂȿ ɂɁɇɈɋА ȾȿɌАЛȿɃ 

Ɇɧɨɝɨɥɟɬɧɢɣ ɨɩɵɬ ɪɟɦɨɧɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɞɥɹ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ ɧɚ ɧɚɭɱɧɨɣ ɨɫɧɨɜɟ ɜɚɠɧɨɟ 

ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɢɫɫɥɟɞɨɜɚɧɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢɯ ɢɡɧɚɲɢɜɚɧɢɹ ɢ ɮɨɪ-

ɦɢɪɨɜɚɧɢɹ ɧɚ ɷɬɨɣ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɪɟɦɨɧɬɧɵɯ 

ɱɟɪɬɟɠɟɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɨɛɨɫɧɨɜɚɧɢɟ ɧɨɪɦɚɬɢɜɧɵɯ 

ɞɚɧɧɵɯ ɩɨ ɜɨɡɦɨɠɧɵɦ ɨɛɴɟɦɚɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢ ɤɚɩɢɬɚɥɶɧɨɦ ɢ ɬɟɤɭɳɟɦ 

ɪɟɦɨɧɬɚɯ ɦɚɲɢɧ. ɉɪɢ ɷɬɨɦ ɨɬ ɢɡɧɨɫɚ ɨɬɞɟɥɶɧɵɯ ɧɚɢɛɨɥɟɟ ɢɡɧɚɲɢɜɚɟɦɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɯɨɞɢɬɶ ɤ ɢɫɫɥɟɞɨɜɚɧɢɸ ɢɡɧɨɫɚ ɞɟɬɚɥɟɣ, 

ɪɚɫɫɦɚɬɪɢɜɚɹ ɢɯ ɤɚɤ ɫɥɨɠɧɵɟ ɨɛɴɟɤɬɵ ɪɟɦɨɧɬɚ. 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɫɭɳɟɫɬɜɟɧɧɵɣ ɮɚɤɬɨɪ, ɫɞɟɪɠɢɜɚɸɳɢɣ ɪɚɡɜɢɬɢɟ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ, — ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɷɬɨɝɨ ɜɢɞɚ ɪɟ-

ɦɨɧɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɧɢɠɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢ 

ɫɬɨɢɦɨɫɬɢ ɪɟɦɨɧɬɚ ɞɟɬɚɥɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 

ɬɟɯɧɨɥɨɝɢɢ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ. Ɉɞɧɚɤɨ ɩɪɨɜɟɞɟɧɢɟ 

ɧɟɨɛɯɨɞɢɦɵɯ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɧɟ ɢɫɱɟɪɩɵɜɚɟɬ ɜɫɟɯ 

ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɧɢɠɟɧɢɹ ɡɚɬɪɚɬ ɩɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 

ɞɟɬɚɥɟɣ. 

Ⱦɪɭɝɨɟ ɜɚɠɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɪɟɲɟɧɢɹ ɷɬɨɝɨ ɜɨɩɪɨɫɚ— ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɴɟɤɬɨɜ ɪɟɦɨɧɬɚ— ɞɟɬɚɥɟɣ ɫ ɪɚɫɱɟɬɨɦ ɩɨɜɵɲɟɧɢɹ 

ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɫɬɢ ɢɯ ɤ ɜɵɩɨɥɧɟɧɢɸ ɧɟɨɛɯɨɞɢɦɵɯ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɫ 

ɦɢɧɢɦɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɫɪɟɞɫɬɜ. 

ɇɚɞɟɠɧɨɫɬɶ—ɫɜɨɣɫɬɜɨ ɦɚɲɢɧɵ (ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ, ɚɝɪɟɝɚɬɚ) 

ɜɵɩɨɥɧɹɬɶ ɡɚɞɚɧɧɵɟ ɮɭɧɤɰɢɢ, ɫɨɯɪɚɧɹɹ ɫɜɨɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɜ 

ɡɚɞɚɧɧɵɯ ɩɪɟɞɟɥɚɯ ɜ ɬɟɱɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɜɪɟɦɟɧɢ ɢɥɢ ɬɪɟɛɭɟɦɨɣ ɧɚɪɚɛɨɬɤɢ. 

2.1 Ɂаɞачи микромɟтраɠа 

Ⱦɟɮɟɤɬɚɰɢɹ ɞɟɬɚɥɟɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɪɟɦɨɧɬɧɨɝɨ 

ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɩɪɢɧɹɬɨɝɨ ɦɟɬɨɞɚ ɪɟɦɨɧɬɚ ɦɚɲɢɧ ɦɨɠɟɬ ɛɵɬɶ ɨɛɟɡɥɢɱɟɧɧɨɣ ɢɥɢ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ. ȼ ɩɚɪɧɨɦ ɫɥɭɱɚɟ ɜɫɟ ɞɟɬɚɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɝɪɭɩɩɢɪɭɸɬɫɹ ɩɨ 

ɦɟɬɨɞɚɦ ɢɡɦɟɪɟɧɢɹ ɢ ɩɪɢɦɟɧɹɟɦɵɦ ɢɧɫɬɪɭɦɟɧɬɚɦ. Ʉɥɚɩɚɧɵ, ɜɚɥɵ, ɩɪɭɠɢɧɵ, 



ɛɨɥɬɵ, ɲɩɢɥɶɤɢ ɢ ɬ. ɞ. ɉɪɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɞɟɮɟɤɬɚɰɢɢ ɜɫɟ ɞɟɬɚɥɢ ɞɚɧɧɨɝɨ 

ɭɡɥɚ ɢɥɢ ɚɝɪɟɝɚɬɚ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɤɨɦɩɥɟɤɬɧɨ, ɢ ɝɨɞɧɵɟ ɞɟɬɚɥɢ ɜ ɫɩɟɰɢɚɥɶɧɨɣ 

ɬɚɪɟ ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɤɨɦɩɥɟɤɬɨɜɨɱɧɨɟ ɨɬɞɟɥɟɧɢɟ. 

Ⱦɟɮɟɤɬɨɜɳɢɤ ɩɪɢ ɤɨɧɬɪɨɥɟ ɞɟɬɚɥɟɣ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɪɨɜɟɪɹɟɬ 

ɞɟɮɟɤɬɵ, ɩɪɢ ɤɨɬɨɪɵɯ ɞɚɧɧɚɹ ɞɟɬɚɥɶ ɫɱɢɬɚɟɬɫɹ ɧɟɝɨɞɧɨɣ, ɢ ɬɨɥɶɤɨ ɩɨɫɥɟ ɷɬɨɝɨ 

ɩɪɨɜɟɪɹɟɬ ɨɫɬɚɥɶɧɵɟ ɜɨɡɦɨɠɧɵɟ ɞɟɮɟɤɬɵ. Ʉɚɠɞɵɣ ɞɟɮɟɤɬɨɜɳɢɤ ɞɨɥɠɟɧ ɡɧɚɬɶ 

ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɞɟɮɟɤɬɵ ɧɚ ɞɟɬɚɥɹɯ ɪɟɦɨɧɬɢɪɭɟɦɵɯ ɦɚɲɢɧ, ɨɩɪɟɞɟɥɹɬɶ ɢɯ 

ɯɚɪɚɤɬɟɪ ɢ ɜɟɥɢɱɢɧɭ, ɭɦɟɬɶ ɩɨɥɶɡɨɜɚɬɶɫɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɦ 

ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ ɩɪɢɛɨɪɚɦɢ ɢ ɡɧɚɬɶ ɫɨɱɟɬɚɧɢɹ ɞɟɮɟɤɬɨɜ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɦɚɪɲɪɭɬɚɦ. 

ȼɚɪɢɚɧɬɵ ɫɨɱɟɬɚɧɢɣ ɞɟɮɟɤɬɨɜ ɜ ɞɟɬɚɥɹɯ ɢɡɭɱɚɸɬɫɹ ɩɭɬɟɦ ɞɟɮɟɤɬɚɰɢɢ 

ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɟɬɚɥɟɣ ɨɞɧɨɝɨ ɧɚɢɦɟɧɨɜɚɧɢɹ. 

ȼɧɟɲɧɢɦ ɨɫɦɨɬɪɨɦ ɜɵɹɜɥɹɸɬ ɬɪɟɳɢɧɵ, ɩɪɨɛɨɢɧɵ, ɨɛɥɨɦɤɢ, ɩɪɨɛɨɢɧɵ 

ɩɨɜɪɟɠɞɟɧɢɹ ɪɟɡɶɛɵ. ɏɨɪɨɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɞɚɟɬ ɜɧɟɲɧɢɣ ɨɫɦɨɬɪ ɞɟɬɚɥɟɣ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ ɨɱɢɫɬɤɢ, ɜ ɟɳɟ ɬɟɩɥɨɦ ɫɨɫɬɨɹɧɢɢ, ɤɨɝɞɚ ɥɟɝɤɨ 

ɨɛɧɚɪɭɠɢɬɶ ɬɪɟɳɢɧɵ. ȼ ɬɪɟɳɢɧɚɯ ɢ ɩɨ ɢɯ ɤɪɚɹɦ ɨɫɟɞɚɟɬ ɨɫɚɞɨɤ ɦɨɸɳɟɝɨ 

ɪɚɫɬɜɨɪɚ, ɯɨɪɨɲɨ ɜɢɞɢɦɵɣ ɞɚɠɟ ɧɟɜɨɨɪɭɠɟɧɧɵɦ ɝɥɚɡɨɦ. 

ȼɟɥɢɱɢɧɚ ɡɚɡɨɪɚ ɦɟɠɞɭ ɡɭɛɶɹɦɢ ɜ ɩɟɪɟɞɚɱɟ ɦɨɠɟɬ ɛɵɬɶ ɜɵɹɜɥɟɧɚ ɩɭɬɟɦ 

ɢɡɦɟɪɟɧɢɹ "ɦɟɪɬɜɨɝɨ ɯɨɞɚ" ɦɟɠɞɭ ɞɜɭɦɹ ɤɪɚɣɧɢɦɢ ɭɫɥɨɜɧɵɦɢ ɩɨɥɨɠɟɧɢɹɦɢ 

ɞɟɬɚɥɢ. Ɂɚɡɨɪɵ ɜ ɩɨɞɲɢɩɧɢɤɚɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɭɬɟɦ ɩɨɤɚɱɢɜɚɧɢɹ ɜɚɥɚ ɢ 

ɢɡɦɟɪɟɧɢɹ ɢɧɞɢɤɚɬɨɪɨɦ ɢɥɢ ɲɬɚɧɝɟɧɰɢɪɤɭɥɟɦ ɪɚɡɦɚɯɚ ɤɨɥɟɛɚɧɢɣ. 

ɉɪɨɜɨɪɚɱɢɜɚɧɢɟɦ ɜɚɥɚ ɨɩɪɟɞɟɥɹɸɬ ɜɨɡɦɨɠɧɵɟ ɡɚɟɞɚɧɢɹ ɜ ɩɨɞɲɢɩɧɢɤɚɯ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɩɨɤɚɱɢɜɚɧɢɹ ɝɚɣɤɢ, ɧɚɜɢɧɱɟɧɧɨɣ ɧɚ ɛɨɥɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚɡɨɪ ɜ 

ɪɟɡɶɛɟ ɢ ɫɬɟɩɟɧɶ ɩɪɢɝɨɞɧɨɫɬɢ ɛɨɥɬɚ ɢɥɢ ɝɚɣɤɢ. 

Ɉɫɬɭɤɢɜɚɧɢɟɦ ɩɪɨɜɟɪɹɟɬɫɹ ɜɨɡɦɨɠɧɨɟ ɨɫɥɚɛɥɟɧɢɟ ɩɨɫɚɞɤɢ ɡɚɤɥɟɩɨɤ, 

ɜɬɭɥɨɤ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɟ ɬɪɟɳɢɧɵ. 

ɉɥɨɬɧɨ ɫɢɞɹɳɢɟ ɲɬɢɮɬ ɢɥɢ ɲɩɢɥɶɤɚ ɢɡɞɚɸɬ ɡɜɨɧɤɢɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ 

ɡɜɭɤ. 

ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɜɬɭɥɤɢ ɩɪɢ ɥɟɝɤɨɦ ɨɫɬɭɤɢɜɚɧɢɢ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɩɨɫɚɞɤɟ 

ɢɡɞɚɸɬ ɡɜɨɧɤɢɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɡɜɭɤ. Ⱦɟɬɚɥɶ, ɢɦɟɸɳɚɹ ɬɪɟɳɢɧɭ, ɩɪɢ 



ɨɫɬɭɤɢɜɚɧɢɢ ɢɡɞɚɟɬ ɞɪɟɛɟɡɠɚɳɢɣ ɡɜɭɤ. 

Ⱦɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɫɤɪɵɬɵɯ ɞɟɮɟɤɬɨɜ ɢɫɩɨɥɶɡɭɸɬ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ. 

Ɇɚɝɧɢɬɧɨ-ɩɨɪɨɲɤɨɜɵɣ ɦɟɬɨɞ. ȿɝɨ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ 

ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɟɳɢɧ ɢ ɪɚɤɨɜɢɧ ɜ 

ɞɟɬɚɥɹɯ ɦɚɲɢɧ. 

Ⱦɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɨɫɢ ɞɟɬɚɥɢ, ɩɪɨɜɨɞɹɬ 

ɧɚɦɚɝɧɢɱɢɜɚɧɢɟ ɜ ɩɨɥɟ ɫɨɥɟɧɨɢɞɚ; ɞɟɮɟɤɬɨɜ, ɩɚɪɚɥɥɟɥɶɧɵɯ ɨɫɢ ɞɟɬɚɥɢ, — 

ɰɢɪɤɭɥɹɪɧɨɟ ɧɚɦɚɝɧɢɱɢɜɚɧɢɟ; ɞɟɮɟɤɬɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɪɚɡɥɢɱɧɵɯ 

ɧɚɩɪɚɜɥɟɧɢɹɯ, — ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɧɚɦɚɝɧɢɱɢɜɚɧɢɟ. 

Ⱦɥɹ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɞɟɬɚɥɟɣ ɩɪɢɦɟɧɹɸɬ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɞɟɮɟɤɬɨɫɤɨɩɵ 

ɍɆȾ-900, 77ɉɆȾ-ɁɆ ɢ ɞɪ. 

ɉɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɩɨɫɨɛ. Ɉɧ ɫɥɭɠɢɬ ɞɥɹ ɩɪɨɜɟɪɤɢ ɝɟɪɦɟɬɢɱɧɨɫɬɢ 

ɪɚɞɢɚɬɨɪɨɜ, ɬɨɩɥɢɜɧɵɯ ɛɚɤɨɜ, ɬɨɩɥɢɜɨɩɪɨɜɨɞɨɜ, ɲɥɚɧɝɨɜ, ɲɢɧ ɢ ɬ. ɩ. Ⱦɟɬɚɥɶ 

ɩɨɝɪɭɠɚɸɬ ɜ ɜɚɧɧɭ ɫ ɜɨɞɨɣ ɢ ɩɨɞɚɸɬ ɜɨɡɞɭɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 0,05...0,1 Ɇɉɚ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɫɩɨɫɨɛ. ɗɬɨɬ ɫɩɨɫɨɛ ɩɪɢɦɟɧɹɸɬ ɩɪɢ ɩɪɨɜɟɪɤɟ ɜɨɞɹɧɵɯ 

ɪɭɛɚɲɟɤ ɛɥɨɤɨɜ ɢ ɝɨɥɨɜɨɤ ɛɥɨɤɚ, ɜɵɩɭɫɤɧɵɯ ɢ ɜɩɭɫɤɧɵɯ ɤɨɥɥɟɤɬɨɪɨɜ. Ⱦɟɬɚɥɶ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɫɬɟɧɞ ɢ ɡɚɩɨɥɧɹɸɬ ɜɨɞɨɣ ɩɪɢ ɞɚɜɥɟɧɢɢ 0,5 Ɇɉɚ. ɉɨ 

ɩɨɞɬɟɤɚɧɢɸ ɜɨɞɵ ɨɩɪɟɞɟɥɹɸɬ ɦɟɫɬɨ ɬɪɟɳɢɧɵ. 

Ʉɚɩɢɥɥɹɪɧɵɟ ɦɟɬɨɞɵ. Ɉɧɢ ɨɫɧɨɜɚɧɵ ɧɚ ɹɜɥɟɧɢɢ ɩɪɨɧɢɤɧɨɜɟɧɢɹ 

ɫɦɚɱɢɜɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɬɪɟɳɢɧɵ, ɩɨɪɵ ɢ ɬ. ɞ. 

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɬɪɟɳɢɧ ɢ ɩɨɪ ɜ ɞɟɬɚɥɹɯ, ɜɵɩɨɥɧɟɧɧɵɯ ɢɡ 

ɧɟɦɚɝɧɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɸɬ ɥɸɦɢɧɟɫɰɟɧɬɧɵɣ ɦɟɬɨɞ. Ʌɸɦɢɧɨɮɨɪɵ, 

ɦɢɧɟɪɚɥɶɧɵɟ ɦɚɫɥɚ ɢɥɢ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ ɜ ɜɢɞɟ ɩɨɪɨɲɤɚ ɧɚɧɨɫɹɬ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɶ ɞɟɬɚɥɢ ɢ ɜɵɞɟɪɠɢɜɚɸɬ 15...20 ɦɢɧ. Ʌɸɦɢɧɨɮɨɪ ɩɪɨɧɢɤɚɟɬ ɜ 

ɬɪɟɳɢɧɵ. Ⱦɟɬɚɥɢ ɨɫɦɚɬɪɢɜɚɸɬ ɜ ɡɚɬɟɦɧɟɧɧɨɦ ɩɨɦɟɳɟɧɢɢ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɅɘɆ-

1 ɢ ɅȾ-4 ɜ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɯ ɥɭɱɚɯ ɱɟɪɟɡ ɫɜɟɬɨɮɢɥɶɬɪ. Ʌɸɦɢɧɨɮɨɪɵ ɜ ɦɟɫɬɚɯ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɪɟɳɢɧ ɧɚɱɢɧɚɸɬ ɫɜɟɬɢɬɶɫɹ. 

Ɍɪɟɳɢɧɵ ɦɨɠɧɨ ɨɛɧɚɪɭɠɢɬɶ ɫ ɩɨɦɨɳɶɸ ɤɟɪɨɫɢɧɚ. Ⱦɟɬɚɥɶ ɫɦɚɱɢɜɚɸɬ ɜ 

ɬɟɱɟɧɢɟ 10...30 ɦɢɧ ɤɟɪɨɫɢɧɨɦ ɢ ɜɵɬɢɪɚɸɬ ɞɨɫɭɯɚ. Ɂɚɬɟɦ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ 

ɧɚɧɨɫɹɬ ɦɟɥ. ɉɨɫɥɟ ɟɝɨ ɜɵɫɵɯɚɧɢɹ ɤɟɪɨɫɢɧ ɩɪɨɫɚɱɢɜɚɟɬɫɹ ɢɡ ɤɚɩɢɥɥɹɪɨɜ 



ɬɪɟɳɢɧɵ ɢ ɫɦɚɱɢɜɚɟɬ ɧɚɧɟɫɟɧɧɵɣ ɦɟɥ ɜ ɦɟɫɬɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɪɟɳɢɧɵ. 

ɍɥɶɬɪɚɡɜɭɤɨɜɚɹ ɞɟɮɟɤɬɨɫɤɨɩɢɹ. Ɉɧɚ ɨɫɧɨɜɚɧɚ ɧɚ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ 

ɤɨɥɟɛɚɧɢɹɯ. ɂɡɦɟɪɹɸɬ ɜɪɟɦɹ ɨɬ ɦɨɦɟɧɬɚ ɩɨɫɵɥɤɢ ɢɦɩɭɥɶɫɨɜ ɞɨ ɦɨɦɟɧɬɚ ɢɯ 

ɩɪɢɟɦɚ ɩɨɫɥɟ ɨɬɪɚɠɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɞɟɮɟɤɬɚ ɢ ɟɝɨ 

ɪɚɡɦɟɪɵ. ɉɪɢɦɟɧɹɸɬ ɞɟɮɟɤɬɨɫɤɨɩɵ ɍɁȾ-7ɇ, ȾɍɄ-1 ɁɂɆ, ȾɋɄ-1 ɢ ɞɪ. 

ȼ ɫɜɹɡɢ ɫ ɢɡɧɨɫɨɦ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɪɚɡɦɟɪɵ 

ɞɟɬɚɥɟɣ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɪɢ ɞɟɮɟɤɬɚɰɢɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɵɯɨɞɹɬ ɡɚ ɩɪɟɞɟɥɵ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɞɥɹ ɧɨɜɨɣ ɞɟɬɚɥɢ. ɇɟɫɦɨɬɪɹ ɧɚ ɷɬɨ, ɦɧɨɝɢɟ ɞɟɬɚɥɢ ɩɨɫɥɟ 

ɪɚɡɛɨɪɤɢ ɦɚɲɢɧɵ ɦɨɝɭɬ ɟɳɟ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ, ɨɞɧɚɤɨ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɢɡɧɨɲɟɧɧɨɫɬɢ ɨɰɟɧɤɚ ɢɯ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɛɭɞɟɬ 

ɪɚɡɥɢɱɧɚ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɪɚɡɦɟɪ ɞɟɬɚɥɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɦɟɫɬɚɯ ɧɚɢɛɨɥɶɲɟɝɨ 

ɢɡɧɨɫɚ ɩɨɜɟɪɯɧɨɫɬɢ. Ɍ. ɤ. ɬɟɪɦɢɧɚɦ, ɩɪɢɦɟɧɹɟɦɵɦ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ 

(ɩɪɟɞɟɥɶɧɵɟ ɪɚɡɦɟɪɵ), ɧɟɥɶɡɹ ɩɪɢɞɚɬɶ ɢɧɨɟ ɡɧɚɱɟɧɢɟ, ɩɪɢ ɞɟɮɟɤɬɚɰɢɢ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɧɚɡɜɚɧɢɹ ɪɚɡɦɟɪɨɜ: 

1. ɧɨɪɦɚɥɶɧɵɣ - ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɨɜɨɣ ɝɨɞɧɨɣ ɞɟɬɚɥɢ (ɜ ɩɪɟɞɟɥɚɯ 

ɦɟɠɞɭ ɧɚɢɛɨɥɶɲɢɦ ɢ ɧɚɢɦɟɧɶɲɢɦ ɩɪɟɞɟɥɶɧɵɦɢ ɪɚɡɦɟɪɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ 

ɩɨ ɱɟɪɬɟɠɭ ɞɟɬɚɥɢ); 

2. ɞɨɩɭɫɬɢɦɵɣ - ɫ ɬɚɤɢɦ ɪɚɡɦɟɪɨɦ ɞɟɬɚɥɶ ɦɨɠɟɬ ɛɵɬɶ ɨɫɬɚɜɥɟɧɚ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɬɟɱɟɧɢɟ ɦɟɠɪɟɦɨɧɬɧɨɝɨ ɫɪɨɤɚ (ɧɚɪɚɛɨɬɤɢ); 

3. ɭɫɥɨɜɧɨ-ɞɨɩɭɫɬɢɦɵɣ - ɩɪɢ ɤɨɬɨɪɨɦ ɞɟɬɚɥɶ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ 

ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɨ ɬɨɥɶɤɨ ɜ ɫɨɩɪɹɠɟɧɢɢ ɫ ɞɟɬɚɥɹɦɢ, ɢɦɟɸɳɢɦɢ 

ɧɨɪɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ; 

4. ɧɟɞɨɩɭɫɬɢɦɵɣ - ɞɟɬɚɥɶ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɨɫɬɚɜɥɟɧɚ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɨ ɦɨɠɟɬ ɛɵɬɶ ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɚ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɚ; 

5. ɜɵɛɪɚɤɨɜɨɱɧɵɣ - ɞɟɬɚɥɶ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɨɫɬɚɜɥɟɧɚ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɧɟ ɩɨɞɥɟɠɢɬ ɪɟɦɨɧɬɭ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ. 

Ɇɟɬɨɞɵ    ɨɩɪɟɞɟɥɟɧɢɹ    ɢɡɧɨɫɚ. 

ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɦɟɬɨɞɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɢɡɧɨɫɚ. Ɇɟɬɨɞ 

ɦɢɤɪɨɦɟɬɪɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ  ɢ  ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɡɚɦɟɪɟ ɞɟɬɚɥɢ ɞɨ ɢ ɩɨɫɥɟ ɢɡɧɨɫɚ ɦɢɤɪɨɦɟɬɪɨɦ, ɦɢɧɢɦɟɬɪɨɦ, ɢɧɞɢɤɚɬɨɪɨɦ ɢɥɢ 



ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ. ɉɪɢɦɟɧɟɧɢɟ ɦɚɫɫɨɜɨɝɨ ɦɢɤɪɨɦɟɬɪɢɪɨɜɚɧɢɹ 

ɞɟɬɚɥɟɣ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɨɣ ɪɟɡɭɥɶɬɚɬɨɜ ɡɚɦɟɪɚ ɦɟɬɨɞɚɦɢ ɬɟɨɪɢɢ 

ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ, ɤɚɤ ɛɭɞɟɬ ɨɬɦɟɱɟɧɨ ɜ ɞɚɥɶɧɟɣɲɟɦ, 

ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ ɰɟɥɵɣ ɪɹɞ ɜɚɠɧɵɯ ɡɚɞɚɱ ɪɟɦɨɧɬɧɨɝɨ, ɩɪɨɢɡɜɨɞɫɬɜɚ. 

 

2.2  Ɉɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɦɢɤɪɨɦɟɬɪɚɠɚ ɲɚɬɭɧɚ ɞɜɢɝɚɬɟɥя Ⱦ-260 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡɦɟɪɟɧɢɹ ɩɚɪɬɢɢ ɲɚɬɭɧɨɜ ɞɜɢɝɚɬɟɥɹ Ⱦ-260 ɜ ɫɟɱɟɧɢɢ 

ɧɚɢɛɨɥɶɲɟɝɨ ɢɡɧɨɫɚ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɢɡɧɨɫɚ ɜ ɦɦ, ɤɨɬɨɪɵɟ 

ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɩɨɪɹɞɤɟ ɜɨɡɪɚɫɬɚɧɢɹ: 0,10; 0,11; 0,11; 0,11; 0,12; 0,13; 0,14; 

0,16; 0,17; 0,17; 0,17; 0,18; 0,18; 0,19; 0,19; 0,19; 0,2; 0,2; 0,21; 0,22; 0,23; 0,24; 

0,25; 0,26; 0,26; 0,27; 0,28; 0,28; 0,29; 0,3; 0,32; 0,33; 0,35; 0,37; 0,39; 0,41; 0,46. 

ȼɫɟɝɨ 37 ɡɚɦɟɪɨɜ. 

Ɉɩɪɟɞɟɥɹɟɦ ɡɨɧɭ ɪɚɫɫɟɢɜɚɧɢɹ Д   Ж: 

   ,minmax hhS                                                      (2.1) 

ɝɞɟ maxh - ɦɚɤɫɢɦɚɥɶɧɵɣ ɢɡɧɨɫ, ɦɦ; 

minh - ɦɢɧɢɦɚɥɶɧɵɣ ɢɡɧɨɫ, ɦɦ; 

Ɉɩɪɟɞɟɥɹɟɦ ɱɢɫɥɨ ɪɚɡɪɹɞɨɜ ɩɨ ɮɨɪɦɭɥɟ: � = √͵ =    ɉɪɢɧɢɦɚɟɦ Ʉ=6. 

Ɉɩɪɟɞɟɥɹɟɦ ɞɥɢɧɭ ɪɚɡɪɹɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

                                         ݈ = ,ଷ = Ͳ,Ͳ ɦɦ 

Ɉɩɪɟɞɟɥɹɟɦ ɜɟɥɢɱɢɧɭ ɫɞɜɢɝɚ ɩɨ ɮɨɪɦɭɥɟ. 

Ɇɵ ɩɪɢɧɢɦɚɟɦ ɫ=0,1 ɦɦ. ɇɚɱɚɥɨ ɩɟɪɜɨɝɨ ɪɚɡɪɹɞɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 

ɜɟɥɢɱɢɧɟ ɫɞɜɢɝɚ, ɬ.ɟ. ɚ1=ɫ=0,1. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ ɩɪɢɧɢɦɚɟɦ ɜɤ=0,46 

ɦɦ. 

Ɍɨɝɞɚ ɞɥɢɧɚ ɪɚɡɪɹɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ ɛɭɞɟɬ ɪɚɜɧɚ Д   Ж:  ݈ = −� ,                                                       (2.2) 

              ݈ = 06,0
6

1,046,0


  ɦɦ. 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɬɚɛɥɢɰɵ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɪяɞɚ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ 



ɝɪɚɮɢɤɨɜ   

ɋɬɪɨɢɦ ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɪɹɞ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ 2.1. 

Ɍɚɛɥɢɰɚ 2.1 - ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɪɹɞ ɢɡɧɨɫɚ ɲɚɬɭɧɚ. 

 

Ɂɞɟɫɶ Кi – ɧɚɱɚɥɨ Т-ɝɨ ɪɚɡɪɹɞɚ; 

bi – ɤɨɧɟɰ Т-ɝɨ ɪɚɡɪɹɞɚ, ɦɦ; 

hi – ɫɟɪɟɞɢɧɚ Т-ɝɨ ɪɚɡɪɹɞɚ, ɦɦ; 

ℓ– ɞɥɢɧɚ Т-ɝɨ ɪɚɡɪɹɞɚ, ɦɦ; 

mi – ɱɚɫɬɨɬɚ ɢɥɢ ɤɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɜ Т-ɨɦ ɪɚɡɪɹɞɟ, ɦɦ; 

n

m
q i

i  –ɱɚɫɬɨɫɬɶ ɢɥɢ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɩɚɞɚɧɢɹ ɜ Т-ɣ ɪɚɡɪɹɞ; 

i

i

i

q
f


 – ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɡɧɨɫɚ ɜ Т-ɨɦ ɪɚɡɪɹɞɟ,   

ɦɦ-1;  

iF  - ɧɚɤɨɩɥɟɧɧɚɹ ɱɚɫɬɨɬɚ ɢɥɢ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɢɡɧɨɫɚ Т-ɨɦ ɪɚɡɪɹɞɟ. 

ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ ݉̅ ɢ 

ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɝɨ ɨɬɤɥɨɧɟɧɢɹ   ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ  Д    Ж: 

 ݉̅ = ଵ� ∑ ℎ�݉���=ଵ ,                                  (2.3)         

   �̅ = √ ଵ�−ଵ ∑ ሺℎ� − ݉̅ሻଶ݉���=ଵ   ,                                      (2.4) 

Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.2. 

Ɍɚɛɥɢɰɚ 2.2 - Ʉ ɪɚɫɱɟɬɭ ݉̅ ɢ �̅.  



 

                                                                        ∑ =8,53                 ∑=0,2668 

                                     ݉̅ = ͺ,ͷ͵͵ = Ͳ,ʹ͵ ˏˏ; 
�̅ = 086.02668,0

137

1



ˏˏ. 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɩɨ ɮɨɪɦɭɥɟ. � = Ͳ,ͺͲ,ʹ͵ − Ͳ,ͳ = Ͳ,. 
 

2.4  ɉɨɞɛɨɪ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢя ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɟɝɨ 

ɩɚɪɚɦɟɬɪɨɜ 

ȼɵɞɜɢɝɚɟɦ ɝɢɩɨɬɟɡɭ, ɱɬɨ ɜɟɥɢɱɢɧɚ ɢɡɧɨɫɚ ɲɚɬɭɧɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɡɚɤɨɧɭ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɟɣɛɭɥɥɚ ɢ ɪɚɫɱɟɬɵ ɧɭɠɧɵ ɜɟɫɬɢ ɩɨ ɮɨɪɦɭɥɚɦ  Д    Ж: 

в
a

ch

e
в

a

ch

a

в
hf

)(1
)()(




,                                               (2.5) 

в
a

ch

ehF
)(

1)(


                                                 (2.6) 

ɝɞɟ h  - ɜɟɥɢɱɢɧɚ ɢɡɧɨɫɚ ɞɟɬɚɥɢ, ɦɦ; 
a , в , c  - ɩɚɪɚɦɟɬɪɵ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

ɉɚɪɚɦɟɬɪ ɫɞɜɢɝɚ ɫ=0,1 ɦɦ – ɨɩɪɟɞɟɥɟɧ ɪɚɧɟɟ. 

ɉɪɢ V=0,66 ɜ=1,54 ɢ вɫ =0,59. 

Ⱦɚɥɟɟ ɧɚɯɨɞɢɦ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ a  ɩɨ ɮɨɪɦɭɥɟ: 



вc
a




.                                                        (2.7)  

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ 
145,0

59,0

086,0
a

 ɦɦ. 

ɂɬɚɤ, ɩɪɢɧɢɦɚɟɦ a =0,15; в=1,54; ɫ=0,1. 

Ɍɨɝɞɚ ɩɪɟɞɩɨɥɚɝɚɟɦɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɡɚɤɨɧ ɩɪɢɦɟɬ ɜɢɞ: 

     

54,1)
15,0

1,0(
54,0

)
15,0

01,0
(

15,0

54,1
)(




h

e
h

hf

,                                       (2.8) 

54,1)
15,0

1,0(

1)(




h

ehF ,                                          (2.9) 

 

 

2.5 ɉɨɫɬɪɨɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢя ɢ 

ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢя ɢɡɧɨɫɚ 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɝɪɚɮɢɤɨɜ ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬɵ ɩɨ 

ɮɨɪɦɭɥɚɦ (2.8) ɢ (2.9). Ɋɚɫɱɟɬɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.3. 

Ɍɚɛɥɢɰɚ 2.3- Ʉ ɪɚɫɱɟɬɭ F(h) ɢ f(h) 

 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɞɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɧɚɤɥɚɞɵɜɚɸɬ ɧɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ 

ɝɪɚɮɢɤɢ. 

 

2.6 ɉɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢя ɩɪɢɧяɬɨɝɨ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɡɚɤɨɧɚ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɞɚɧɧɵɦ 

ɉɨ ɮɨɪɦɭɥɟ ɨɩɪɟɞɟɥɹɟɦ ɦɟɪɭ ɪɚɫɯɨɠɞɟɧɢɹ ɯ2. Ɋɚɫɱɟɬɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 

2.4. 

Ɂɧɚɱɟɧɢɟ iq  ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ, ɚ ɡɧɚɱɟɧɢɟ F(ɜi) ɢ F(ai) ɛɟɪɟɦ ɢɡ 

ɬɚɛɥɢɰɵ 2.3. 

 



Ɍɚɛɥɢɰɚ 2.4- Ʉ ɪɚɫɱɟɬɭ ɯ2 

                    

                                                                                                  ∑=1,231 

ɂɬɚɤ, ɯ2=1,231. 

ɉɨ ɮɨɪɦɭɥɟ ɨɩɪɟɞɟɥɹɟɦ ɱɢɫɥɨ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ: 

r=6-(2+1)=3, ɬɚɤ ɤɚɤ ɞɥɹ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɟɣɛɭɥɥɚ 2 . 

Ɂɧɚɹ ɯ2 ɢ r ɧɚɯɨɞɢɦ, ɱɬɨ ɪ=0,7. Ɍɚɤ ɤɚɤ ɪ>0,1, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, 

ɱɬɨ ɩɪɢɧɹɬɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɟɣɛɭɥɥɚ ɧɟ ɩɪɨɬɢɜɨɪɟɱɢɬ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɞɚɧɧɵɦ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɡɧɨɫ ɲɚɬɭɧɚ ɞɜɢɝɚɬɟɥɹ Ⱦ-260 

ɩɨɞɱɢɧɹɟɬɫɹ ɡɚɤɨɧɭ  ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɟɣɛɭɥɥɚ ɫ ɩɚɪɚɦɟɬɪɚɦɢ: a =0,15; в=1,54; 

ɫ=0,1. 

 

2.7 Ⱥɧɚɥɢɡ ɤɪɢɜɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɰɟɧɬɚ ɲɚɬɭɧɨɜ, ɩɨɞɥɟɠɚɳɢɯ 

ɨɛɪɚɛɨɬɤɟ ɩɨɞ ɪɟɦɨɧɬɧɵɣ ɪɚɡɦɟɪ 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɰɟɧɬ ɝɢɥɶɡ, ɩɨɞɥɟɠɚɳɢɯ ɨɛɪɚɛɨɬɤɟ 

ɩɨɞ ɪɟɦɨɧɬɧɵɣ ɪɚɡɦɟɪ ɦɟɬɨɞɨɦ ɪɚɫɬɨɱɤɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɯɨɧɢɧɝɨɜɚɧɢɟɦ. Ⱦɥɹ 

ɷɬɨɝɨ ɧɭɠɧɨ ɧɚɣɬɢ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɞɢɚɦɟɬɪ ɝɢɥɶɡɵ, ɩɪɢ ɤɨɬɨɪɨɦ ɟɳɟ 

ɜɨɡɦɨɠɧɚ ɨɛɪɚɛɨɬɤɚ ɟɟ ɩɨɞ ɪɟɦɨɧɬɧɵɣ ɞɢɚɦɟɬɪ: 

                                     
)(max xppDD   , ɦɦ                                      (2.10) 

ɝɞɟ pD
 - ɪɟɦɨɧɬɧɵɣ ɪɚɡɦɟɪ ɝɢɥɶɡɵ, ɦɦ; 

p
 - ɩɪɢɩɭɫɤ ɧɚ ɪɚɫɬɨɱɤɭ, ɦɦ; 

x  - ɩɪɢɩɭɫɤ ɧɚ ɯɨɧɢɧɝɨɜɚɧɢɟ, ɦɦ. 



Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɢɡɧɨɫ ɝɢɥɶɡɵ ɩɪɢ ɷɬɨɦ ɫɨɫɬɚɜɢɬ: 

 nDDh  maxmax , ɦɦ,                                        (2.11) 

ɝɞɟ nD  - ɧɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɝɢɥɶɡɵ, ɦɦ. 

ȼɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɜɟɥɢɱɢɧɚ ɢɡɧɨɫɚ ɧɟ ɩɪɟɜɵɫɢɬ ɡɧɚɱɟɧɢɟ maxh , ɢ ɟɫɬɶ 

ɧɟ ɱɬɨ ɢɧɨɟ ɤɚɤ ɞɨɥɹ ɝɢɥɶɡ, ɩɨɞɥɟɠɚɳɢɯ ɨɛɪɚɛɨɬɤɟ ɩɨɞ ɪɟɦɨɧɬɧɵɣ ɪɚɡɦɟɪ: 
в

a

ch

ehFhhP
)max(

1)max()max((


                                     (2.12) 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ nD =85 ɦɦ; pD =85,5 ɦɦ; p =0,1 ɦɦ; x =0,05 ɦɦ. 

Ɍɨɝɞɚ  maxD 85,5-(0,1+0,05)=85,35 ɦɦ; 

                             maxh 85,35-85=0,35 ɦɦ; 

                             888,0

54,1)
15,0

1,035,0
(

1)35,0( 
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3 ɊȺɁɊȺȻɈɌɄȺ ɌȿɏɇɈɅɈȽɂɑȿɋɄɈȽɈ ɉɊɈɐȿɋɋȺ 

ȼɈɋɋɌȺɇɈȼɅȿɇɂə  ɒȺɌɍɇȺ ȾȼɂȽȺɌȿɅə Ⱦ-260 

3.1 ȼɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɫɩɨɫɨɛɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢя ɞɟɮɟɤɬɨɜ ɲɚɬɭɧɚ 

Ɋɚɰɢɨɧɚɥɶɧɵɣ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ – ɷɬɨ ɬɟɯɧɢɱɟɫɤɢ 

ɨɛɨɫɧɨɜɚɧɧɵɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɣ ɫɩɨɫɨɛ. Ɉɩɬɢɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ 

ɬɚɤɨɣ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɭɫɬɪɚɧɢɬɶ ɟɟ ɞɟɮɟɤɬ 

ɩɪɢ ɧɚɢɦɟɧɶɲɢɯ ɦɚɬɟɪɢɚɥɶɧɵɯ, ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬɚɯ ɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɟɟ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɞɨ ɭɪɨɜɧɹ ɧɟ ɧɢɠɟ 80% ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɞɥɹ ɧɨɜɨɣ 

ɞɟɬɚɥɢ. 

ɂɡɜɟɫɬɧɨ ɛɨɥɟɟ 100 ɫɩɨɫɨɛɨɜ ɭɫɬɪɚɧɟɧɢɹ ɞɟɮɟɤɬɨɜ ɞɟɬɚɥɟɣ ɩɪɢ ɢɯ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ. Ɉɞɧɚɤɨ ɤɚɱɟɫɬɜɨ ɢ ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ 

ɞɟɬɚɥɟɣ ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɧɟɨɞɢɧɚɤɨɜɵ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ 

ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɝɨ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɩɨɫɨɛɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧ 

ɪɹɞ ɤɪɢɬɟɪɢɟɜ. ȼ ɱɚɫɬɧɨɫɬɢ, ȼ. Ⱥ. ɒɚɞɪɢɱɟɜɵɦ ɪɟɤɨɦɟɧɞɨɜɚɧɵ ɬɪɢ ɫɥɟɞɭɸɳɢɯ 

ɤɪɢɬɟɪɢɹ:  

1) Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ; 

2) Ɍɟɯɧɢɱɟɫɤɢɣ; 

3) Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ. 

ȼ ɨɫɧɨɜɟ ɩɪɨɰɟɫɫɚ "ɗɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɟ ɧɚɪɚɳɢɜɚɧɢɟ" ɥɟɠɢɬ ɷɥɟɤɬɪɨɥɢɡ. 

ɗɥɟɤɬɪɨɥɢɡ — ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ (ɷɥɟɤɬɪɨɥɢɡ ɦɟɬɚɥɥɨɜ), 

ɩɪɨɬɟɤɚɸɳɢɣ ɦɟɠɞɭ ɚɧɨɞɨɦ ɢ ɤɚɬɨɞɨɦ (ɞɟɬɚɥɶɸ) ɜ ɷɥɟɤɬɪɨɥɢɬɟ (ɜɨɞɧɨɦ 

ɪɚɫɬɜɨɪɟ ɫɨɥɢ, ɤɢɫɥɨɬɵ ɢɥɢ ɳɟɥɨɱɢ) ɢ ɫɨɩɪɨɜɨɠɞɚɸɳɢɣɫɹ ɜɵɞɟɥɟɧɢɟɦ ɧɚ 

ɤɚɬɨɞɟ ɦɟɬɚɥɥɚ (ɪɢɫ.3.1). 



 

Ɋɢɫɭɧɨɤ 3.1 - ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɝɨ 

ɧɚɪɚɳɢɜɚɧɢɹ. 

 

 1—ɜɚɧɧɚ; 2 — Ⱥɧɨɞɧɚɹ ɲɬɚɧɝɚ; 3 — Ʉɪɸɤ (ɩɨɞɜɟɫɤɚ) ɞɥɹ ɡɚɜɟɲɢɜɚɧɢɹ ɚɧɨɞɚ; 4 — ɤɚɬɨɞɧɚɹ 

ɲɬɚɧɝɚ; .5 —ɤɪɸɤ ɩɨɞɜɟɫɤɚ ɞɥɹ ɡɚɜɟɲɢɜɚɧɢɹ ɞɟɬɚɥɢ (ɤɚɬɨɞɚ); 6 — ɢɨɧɵ ɦɟɬɚɥɥɚ (ɤɚɬɢɨɧɵ); 7 — 

ɩɨɤɪɵɬɢɟ; 8 — Ⱥɧɨɞ; 9 —- ɞɟɬɚɥɶ (ɤɚɬɨɞ). 

Ɋɢɫɭɧɨɤ 3.2 - ɋɯɟɦɚ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ ɨɫɚɠɞɟɧɢɹ ɦɟɬɚɥɥɚ. 

 

ɉɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɱɟɪɟɡ ɷɥɟɤɬɪɨɥɢɬ ɧɚ ɚɧɨɞɟ 3 

ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɬɜɨɪɟɧɢɟ ɦɟɬɚɥɥɚ (ɩɟɪɟɯɨɞ ɟɝɨ ɜ ɷɥɟɤɬɪɨɥɢɬ) ɢ ɜɵɞɟɥɟɧɢɟ 

ɤɢɫɥɨɪɨɞɚ, ɚ ɧɚ ɤɚɬɨɞɟ 9 (ɞɟɬɚɥɶ) — ɨɬɥɨɠɟɧɢɟ ɦɟɬɚɥɥɚ ɢ ɜɵɞɟɥɟɧɢɟ ɜɨɞɨɪɨɞɚ. 

ɗɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɟ ɩɨɤɪɵɬɢɹ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɧɚɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ: 

- ɩɪɨɰɟɫɫɵ ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ ɨɫɚɠɞɟɧɢɹ ɦɟɬɚɥɥɚ ɧɟ ɜɵɡɵɜɚɸɬ 

ɫɬɪɭɤɬɭɪɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɞɟɬɚɥɹɯ, 

- ɩɨɡɜɨɥɹɸɬ ɭɫɬɪɚɧɹɬɶ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɢɡɧɨɫɵ, 

- ɥɟɝɱɟ ɩɨɞɞɚɸɬɫɹ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, 



- ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ ɪɚɜɧɨɦɟɪɧɵɟ ɩɨ ɬɨɥɳɢɧɟ ɩɨɤɪɵɬɢɹ ɫ ɲɢɪɨɤɢɦ 

ɞɢɚɩɚɡɨɧɨɦ ɬɜɟɪɞɨɫɬɢ (ɨɬ 1000 ɞɨ 12000 Ɇɉɚ), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ 

ɛɨɥɶɲɭɸ ɧɨɦɟɧɤɥɚɬɭɪɭ ɞɟɬɚɥɟɣ, ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɸɳɢɯɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɢ ɭɫɥɨɜɢɹɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, 

- ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɨɠɧɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɞɟɬɚɥɟɣ, 

- ɩɪɢɦɟɧɹɟɦɵɟ ɷɥɟɤɬɪɨɥɢɬɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɧɨɝɨɤɪɚɬɧɨ, 

- ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɥɟɝɤɨ ɩɨɞɞɚɟɬɫɹ ɦɟɯɚɧɢɡɚɰɢɢ ɢ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 

ɇɟɞɨɫɬɚɬɤɢ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɝɨ ɧɚɪɚɳɢɜɚɧɢɹ: 

- ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɢɡɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ, 

- ɛɨɥɶɲɨɣ ɰɢɤɥ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ, 

- ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɵɞɟɥɟɧɢɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (ɯɥɨɪ, ɤɢɫɥɨɬɧɵɟ ɢɫɩɚɪɟɧɢɹ ɢ 

ɬ, ɩ.). 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɨɫɬɚɥɢɜɚɧɢɟ (ɠɟɥɟɡɧɟɧɢɟ), 

ɯɪɨɦɢɪɨɜɚɧɢɟ, ɧɢɤɟɥɢɪɨɜɚɧɢɟ, ɦɟɞɧɟɧɢɟ, ɧɚɧɟɫɟɧɢɟ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɯ 

ɫɩɥɚɜɨɜ. 

Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɧɨɜɧɵɯ ɫɩɨɫɨɛɨɜ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɝɨ 

ɧɚɪɚɳɢɜɚɧɢɹ. 

ɀɟɥɟɡɧɟɧɢɟ (ɨɫɬɚɥɢɜɚɧɢɟ): 

- ɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɪɚɳɢɜɚɧɢɹ (ɫɤɨɪɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɦɟɬɚɥɥɚ 

0,2…0,5 ɦɦ/ɱ), 

- ɬɨɥɫɬɵɟ ɨɫɚɞɤɢ (ɞɨ 2 ɦɦ ɢ ɛɨɥɟɟ), 

- ɜɵɫɨɤɢɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, 

- ɧɟɞɨɪɨɝɢɟ ɢ ɧɟɞɟɮɢɰɢɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, 

- ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ – 30…50% ɨɬ ɫɬɨɢɦɨɫɬɢ ɧɨɜɨɣ ɞɟɬɚɥɢ 

ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ. 

ɏɪɨɦɢɪɨɜɚɧɢɟ: 

- ɜɵɫɨɤɚɹ ɬɜɟɪɞɨɫɬɶ, ɠɚɪɨɫɬɨɣɤɨɫɬɶ, ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɩɨɤɪɵɬɢɣ, ɧɢɡɤɢɣ 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ; 
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- ɨɫɚɞɤɢ ɯɪɨɦɚ ɨɛɥɚɞɚɸɬ ɩɨɜɵɲɟɧɧɨɣ ɯɪɭɩɤɨɫɬɶɸ ɢ ɩɥɨɯɨɣ ɩɪɢɪɚɛɚɬɵ-

ɜɚɟɦɨɫɬɶɸ; 

- ɧɢɡɤɢɣ ɤ. ɩ.ɞ.; 

- ɩɪɨɰɟɫɫ ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɢɡɦɟɧɟɧɢɹɦ ɬɟɦɩɟɪɚɬɭɪɵ ɷɥɟɤɬɪɨɥɢɬɚ ɢ 

ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ, 

- ɷɥɟɤɬɪɨɥɢɬ ɧɟɫɬɚɛɢɥɟɧ ɩɨ ɫɨɫɬɚɜɭ ɢ ɬɪɟɛɭɟɬ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɜ ɩɪɨɰɟɫɫɟ 

ɷɥɟɤɬɪɨɥɢɡɚ. 

ɍɜɟɥɢɱɢɜɚɟɬ ɢɡɧɨɫɨ - ɢ ɤɨɪɪɨɡɢɨɧɧɭɸ ɫɬɨɣɤɨɫɬɶ ɞɟɬɚɥɟɣ, ɭɥɭɱɲɚɟɬ 

ɜɧɟɲɧɢɣ ɜɢɞ. 

ɇɢɤɟɥɢɪɨɜɚɧɢɟ: 

- ɜɵɫɨɤɚɹ ɬɜɟɪɞɨɫɬɶ, ɠɚɪɨɫɬɨɣɤɨɫɬɶ, ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɩɨɤɪɵɬɢɣ, ɧɢɡɤɢɣ 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ; 

- ɧɢɡɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 

- ɞɟɮɢɰɢɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, 

- ɷɥɟɤɬɪɨɥɢɬ ɧɟɫɬɚɛɢɥɟɧ ɩɨ ɫɨɫɬɚɜɭ ɢ ɬɪɟɛɭɟɬ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɜ ɩɪɨɰɟɫɫɟ 

ɷɥɟɤɬɪɨɥɢɡɚ, 

- ɜɵɫɨɤɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 

ɉɪɢɦɟɧɹɬɫɹ ɞɥɹ ɡɚɳɢɬɧɨ-ɞɟɤɨɪɚɬɢɜɧɵɯ ɰɟɥɟɣ, ɤɚɤ ɩɨɞɫɬɢɥɚɸɳɢɣ ɫɥɨɣ 

ɩɪɢ ɞɟɤɨɪɚɬɢɜɧɨɦ ɯɪɨɦɢɪɨɜɚɧɢɢ, ɚ ɢɧɨɝɞɚ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɬɨɣɤɨɫɬɢ ɢ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ – ɩɨɪɲɧɟɜɵɯ ɤɨɥɟɰ, ɩɚɥɶɰɟɜ, ɩɥɭɧɠɟɪɨɜ ɢ ɬ. ɩ. 

Ɋɟɠɢɦ ɩɪɨɰɟɫɫɨɜ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɝɨ ɧɚɪɚɳɢɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ: 

- ɫɨɫɬɚɜ ɷɥɟɤɬɪɨɥɢɬɚ (ɝ/ɥ) 

- ɤɢɫɥɨɬɧɨɫɬɶ ɷɥɟɤɬɪɨɥɢɬɚ Ɋɇ < 7 – ɤɢɫɥɵɣ, ɪɇ = 7 – ɧɟɣɬɪɚɥɶɧɵɣ, ɪɇ > 7 

- ɳɟɥɨɱɧɨɣ ; 

- ɬɟɦɩɟɪɚɬɭɪɚ, ɨɋ; 

-  ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ, Ⱥ/ɞɦ2 

- ɜɵɯɨɞ ɩɨ ɬɨɤɭ (ɤ. ɩ.ɞ.), %. 

Ɍɚɛɥɢɰɚ 3.1 - ɉɪɢɦɟɪɵ ɪɟɠɢɦɨɜ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɝɨ ɧɚɪɚɳɢɜɚɧɢɹ. 

ɉɨɤɚɡɚɬɟɥɶ ȼɢɞ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɝɨ ɧɚɪɚɳɢɜɚɧɢɹ. 



ɪɟɠɢɦɚ ɀɟɥɟɡɧɟɧɢɟ ɏɪɨɦɢɪɨɜɚɧɢɟ ɇɢɤɟɥɢɪɨɜɚɧɢɟ 

ɋɨɫɬɚɜ 

ɷɥɟɤɬɪɨɥɢɬɚ, 

ɝ/ɥ 

ɏɥɨɪɢɫɬɨɟ 

ɠɟɥɟɡɨ- 

400…600, 

ɏɪɨɦɨɜɵɣ 

ɚɧɝɢɞɪɢɞ - 

120…150, 

ɓɚɜɟɥɟɜɨɤɢɫɥɵɣ 

ɚɥɸɦɢɧɢɣ – 300 

ɋɟɪɧɨɤɢɫɥɵɣ ɧɢɤɟɥɶ – 

140 

Ʉɢɫɥɨɬɧɨɫɬɶ, 

ɪɇ 

Ⱥɫɤɨɪɛɢɧɨɜɚɹ 

ɤɢɫɥɨɬɚ -0,5…2. 

0,8…1,3 

ɋɟɪɧɚɹ ɤɢɫɥɨɬɚ 

– 1,2…1,5. 

--- 

ɏɥɨɪɢɫɬɵɣ ɧɚɬɪɢɣ – 10. 

7,5…8,5 

Ɍɟɦɩɟɪɚɬɭɪɚ, 
ɨɋ 

 20…40 50…65 

 

75…82 
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Ɉɫɧɨɜɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 



 



 

Ɋɢɫɭɧɨɤ 3.3 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɧɚɧɟɫɟɧɢɹ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɝɨ ɩɨɤɪɵɬɢɹ 

ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɷɬɚɩɨɜ: 

1)  ɩɨɞɝɨɬɨɜɤɚ ɞɟɬɚɥɢ (ɞɟɬɚɥɟɣ); 

2)  ɧɚɧɟɫɟɧɢɟ ɩɨɤɪɵɬɢɹ; 

3)  ɨɛɪɚɛɨɬɤɚ ɞɟɬɚɥɢ (ɞɟɬɚɥɟɣ) ɩɨɫɥɟ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ. 



Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, ɩɨɤɚɡɚɧɧɵɣ ɧɚ ɫɯɟɦɟ (Ɋɢɫ.8) ɦɨɠɟɬ ɛɵɬɶ 

ɩɨɞɪɨɛɧɟɟ ɪɚɫɫɦɨɬɪɟɧ ɧɚ ɩɪɢɦɟɪɟ ɠɟɥɟɡɧɟɧɢɹ. 

  

3. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɟɦɨɜ ɩɨɥɭɱɟɧɢɹ 

ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɯ ɩɨɤɪɵɬɢɣ. 

ɋɭɳɟɫɬɜɭɟɬ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɟɦɨɜ 

ɩɨɥɭɱɟɧɢɹ ɩɨɤɪɵɬɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ ɪɚɫɲɢɪɢɬɶ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɨɛɵɱɧɵɯ 

ɫɩɨɫɨɛɨɜ, ɩɨɜɵɫɢɬɶ ɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ. 

Ʉ ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɦ ȼ.Ⱥ. ɒɚɞɪɢɱɟɜɵɦ ɤɪɢɬɟɪɢɹɦ ɦɨɠɧɨ ɞɨɛɚɜɢɬɶ ɟɳɟ 

ɨɞɢɧ – ɤɪɢɬɟɪɢɣ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ 

ɨɰɟɧɢɜɚɬɶɫɹ ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ – ɨɛɴɟɦɭ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, 

ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ ɢɥɢ ɫɥɢɜɚɟɦɵɯ ɜ ɜɨɞɧɵɣ ɛɚɫɫɟɣɧ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɚɧɧɨɣ ɞɟɬɚɥɢ. 

ɇɚɩɪɢɦɟɪ, ɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ ɯɪɨɦɢɪɨɜɚɧɢɟɦ 

ɜɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɜɵɲɟ ɫɬɨɢɦɨɫɬɢ ɧɨɜɨɣ, ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ 

ɯɪɨɦɢɪɨɜɚɧɧɨɣ ɞɟɬɚɥɢ ɜ 2–3 ɪɚɡɚ ɛɨɥɶɲɟ, ɱɟɦ ɭ ɧɨɜɨɣ. Ʉɚɡɚɥɨɫɶ ɛɵ, 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɬɶ ɩɪɨɰɟɫɫ ɯɪɨɦɢɪɨɜɚɧɢɹ. Ɉɞɧɚɤɨ ɡɞɟɫɶ 

ɧɚɱɢɧɚɸɬ ɞɢɤɬɨɜɚɬɶ ɫɜɨɢ ɬɪɟɛɨɜɚɧɢɹ ɭɫɥɨɜɢɹ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɯɪɨɦɢɪɨɜɚɧɢɟ, ɬɪɚɜɥɟɧɢɟ ɢ ɞɪɭɝɢɟ ɩɪɨɰɟɫɫɵ, 

ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɝɚɥɶɜɚɧɢɱɟɫɤɨɦ ɨɫɚɠɞɟɧɢɢ ɩɨɤɪɵɬɢɣ ɧɚ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɟ 

ɞɟɬɚɥɢ, ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɜɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɤɢɫɥɨɬɧɵɯ ɩɚɪɨɜ, 

ɨɬɪɚɜɥɹɸɳɢɯ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɢ ɩɨɷɬɨɦɭɹɜɥɹɸɬɫɹ ɧɟɠɟɥɚɬɟɥɶɧɵɦɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɤɪɢɬɟɪɢɟɜ, ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ ɩɚɪɬɢɹɦɢ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɪɟɦɨɧɬɧɵɯ ɡɚɜɨɞɚɯ, 

ɝɞɟ ɬɟɯɩɪɨɰɟɫɫ ɹɜɥɹɟɬɫɹ ɨɬɥɚɠɟɧɧɵɦ, ɬɢɩɨɜɵɦ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɡɚɪɭɛɟɠɧɵɯ ɡɚɜɨɞɚɯ ɞɨ ɧɚɱɚɥɚ ɜɵɩɭɫɤɚ 

ɚɜɬɨɦɨɛɢɥɟɣ ɧɨɜɨɣ ɦɚɪɤɢ ɨɰɟɧɢɜɚɟɬɫɹ ɧɨɦɟɧɤɥɚɬɭɪɚ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɯ 

ɞɟɬɚɥɟɣ, ɬ.ɟ. ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ ɩɨɞɝɨɬɚɜɥɢɜɚɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɨɰɟɫɫɚ  

ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 

ɩɨɥɧɭɸ ɭɬɢɥɢɡɚɰɢɸ ɭɫɬɚɪɟɜɲɢɯ ɢɥɢ ɩɨɜɪɟɠɞɟɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɫɨɡɞɚɧɢɟ 

http://mehanik-ua.ru/tekhnologii/586-zheleznenie.html


ɭɫɥɨɜɢɣ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɫɟɯ ɞɟɬɚɥɟɣ, ɤɪɨɦɟ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɯ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɤɪɢɬɟɪɢɣ ɜɵɪɚɠɚɟɬɫɹ ɱɟɪɟɡ ɤɨɷɮɮɢɰɢɟɧɬ 

ɞɨɥɝɨɜɟɱɧɨɫɬɢ, ɩɨɞ ɤɨɬɨɪɵɦ ɩɨɞɧɢɦɚɟɬɫɹ ɨɬɧɨɲɟɧɢɟ ɞɨɥɝɨɜɟɱɧɨɫɬɢ 

ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɞɟɬɚɥɢ ɤ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɧɨɜɨɣ ɞɟɬɚɥɢ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɫɩɨɫɨɛɚ ɞɚɟɬɫɹ ɤɨɦɩɥɟɤɫɧɚɹ, ɤɚɱɟɫɬɜɟɧɧɚɹ ɨɰɟɧɤɚ ɩɨ 

ɡɧɚɱɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɨɥɝɨɜɟɱɧɨɫɬɢ Ʉɞ , ɨɩɪɟɞɟɥɹɟɦɨɦɭ ɩɨ ɮɨɪɦɭɥɟ: 

Ʉɞ=Ki*Ʉɜ*Ʉɫ*Ʉɩ ,                                           (3.1) 

ɝɞɟ Ʉi , Ʉɜ , Ʉɫ -  ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ, 

ɜɵɧɨɫɥɢɜɨɫɬɢ ɢ ɫɰɟɩɥɹɟɦɨɫɬɢ; 

Ʉɩ -  ɩɨɩɪɚɜɨɱɧɵɣ  ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɚɤɬɢɱɟɫɤɭɸ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɞɟɬɚɥɢ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ, 

Ʉɩ=0.8…0.9. 

-ɩɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ ɤɪɢɬɟɪɢɸ: 

Ʉɪɢɬɟɪɢɣ ɨɰɟɧɢɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ ɩɪɨɮɟɫɫɨɪɚ ȼ. Ⱥ. ɒɚɞɪɢɱɟɜɚ. 

ɄɌ=ɋȼ/ɄȾ ,                                                     (3.2) 

ɝɞɟ  ɄɌ – ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; 

       ɋȼ – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 1 ɦ2 ɢɡɧɨɲɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɞɟɬɚɥɢ, ɪɭɛ/ɦ2.  

ɗɮɮɟɤɬɢɜɧɵɦ ɫɱɢɬɚɟɬɫɹ ɫɩɨɫɨɛ, ɭ ɤɨɬɨɪɨɝɨ ɄɌ min. 

ȿɫɥɢ ɞɟɬɚɥɶ ɜɨɫɫɬɚɧɨɜɢɬɶ ɨɞɧɢɦ ɫɩɨɫɨɛɨɦ ɧɟɥɶɡɹ, ɞɥɹ ɫɥɟɞɭɸɳɟɣ ɩɨ 

ɱɚɫɬɨɬɟ ɢɡɧɚɲɢɜɚɟɦɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ, ɜɵɛɢɪɚɸɬ ɨɩɬɢɦɚɥɶɧɵɣ ɫɩɨɫɨɛ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɬɚɤ ɞɚɥɟɟ. ɂɫɯɨɞɹ ɢɡ ɷɬɢɯ ɤɪɢɬɟɪɢɟɜ ɢ ɪɟɡɭɥɶɬɚɬɨɜ 

ɫɬɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢɧɢɦɚɟɦ, ɨɤɨɧɱɚɬɟɥɶɧɨ, ɫɩɨɫɨɛ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɫɬɚɥɢɜɚɧɢɟ. 

 

3.2  Ɋɚɫɱёɬ ɢ ɜɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɢ ɪɟɠɢɦɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢя ɲɚɬɭɧɚ 

ɉɪɢ ɪɚɫɱɟɬɟ  ɪɟɠɢɦɨɜ ɨɫɬɚɥɢɜɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɪɟɠɢɦɵ. 

ɋɢɥɚ  ɬɨɤɚ IɋВ , Ⱥ: 

                       I=Dk*Fk ,                                                    (2.29) 



ɝɞɟ Dk–ɤɚɬɨɞɧɚɹ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ, ɪɚɜɧɚɹ 10…15 Ⱥ/ɞɦ2;  

      Fk – ɩɥɨɳɚɞɶ ɩɨɤɪɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɞɦ2. 

2 2 2 23.14*45 *33 132115.5 13.2kF ɉR ɦɦ дɦ     

215*13,2 198 /I А дɦ   . 

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɠɟɥɟɡɚ , ɱ: 




**

**10

ED

h
t

k

p  ,                                             (2.30) 

ɝɞɟ h – ɬɨɥɳɢɧɚ ɫɥɨɹ ɩɨɤɪɵɬɢɹ ɧɚ ɫɬɨɪɨɧɭ, ɦɦ; 

       - ɩɥɨɬɧɨɫɬɶ ɠɟɥɟɡɧɨɝɨ ɩɨɤɪɵɬɢɹ ( =7,8 ɝ/ɫɦ3 ); 

      Е – ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɣ ɷɤɜɢɜɚɥɟɧɬ ɠɟɥɟɡɚ ( ȿ=1,042 ɝ/Ⱥ*ɱ); 

       - ɜɵɯɨɞ ɠɟɥɟɡɚ ɩɨ ɬɨɤɭ ( =0,8…0,95). 

ɋɤɨɪɨɫɬɶ ɧɚɪɚɳɢɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ Vɪ = 0,1 ɦɦ/ɱ. 

ɇɚɩɪɹɠɟɧɢɟ U = 6 B. 

Ɏɚɤɬɢɱɟɫɤɚɹ ɬɨɥɳɢɧɚ ɩɨɤɪɵɬɢɹ hɫɪ, ɦɦ: 

2

21 dd
hɫɫ 

 ,                                             (2.31) 

ɝɞɟ d1 – ɞɢɚɦɟɬɪ ɝɧɟɡɞɚ ɞɨ ɨɫɬɚɥɢɜɚɧɢɹ, ɦɦ; 

      d2 – ɞɢɚɦɟɬɪ ɝɧɟɡɞɚ ɩɨɫɥɟ ɨɫɬɚɥɢɜɚɧɢɹ, ɦɦ. 
85,05 84,8

0,125 .
2

hɫɪ ɦɦ
   

10*0,125*7,8
0,69

15*1,042*0,9
p

t   ɱ. 

 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɪɦ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢя ɨɩɟɪɚɰɢɣ 

ɇɨɪɦɢɪɭɟɦɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣ: 

                                         Tɧ=Tɨɫɧ+Tвɫɩ+Tдɨɩ+ ɉЗT

n
  ,                                      (2.32) 

ɝɞɟ Ɍɧ - ɧɨɪɦɚ ɜɪɟɦɟɧɢ (ɲɬɭɱɧɨ - ɤɚɥɶɤɭɥɹɰɢɨɧɧɨɟ ɜɪɟɦɹ);  

Ɍɨɫɧ - ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ;  

Ɍвɫɩ - ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ;  

pt



Ɍдɨɩ -ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɨɪɝɚɧɢɡɚɰɢɸ ɢ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɩɟɪɟɪɵɜɵ ɧɚ ɨɬɞɵɯ ɢ ɟɫɬɟɫɬɜɟɧɧɵɟ ɧɚɞɨɛɧɨɫɬɢ 

ɢɫɩɨɥɧɢɬɟɥɹ, ɦɢɧ.,  

Ɍɩз - ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɦɢɧ.;  

n - ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɞɟɬɚɥɟɣ ɜ ɩɚɪɬɢɢ, ɲɬ. 

ɋɭɦɦɚ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɫɨɫɬɚɜɥɹɟɬ ɨɩɟɪɚɬɢɜɧɨɟ 

ɜɪɟɦɹ  

                                                 Ɍɨɩ = Ɍɨɫɧ + Ɍвɫɩ.                                             (2.33) 

ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬɚɯ ɨɛɵɱɧɨ ɩɪɨɫɬɚɜɥɹɟɬɫɹ ɲɬɭɱɧɨɟ ɜɪɟɦɹ Ɍшɬ ɢ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ Ɍɩз  [   ]: 

                                 Ɍшɬ = Ɍɨɫɧ + Ɍвɫɧ + Ɍдɨɩ.                                       (2.34) 

Tɧ=7+15+20+
10

10
=43 ɦɢɧ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

4 ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ 

 

4.1 Ɉɩɢɫɚɧɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢя 

 

ɒɚɬɭɧɵ ɨɬɧɨɫɹɬɫɹ ɤ ɤɥɚɫɫɭ «ɧɟɤɪɭɝɥɵɟ ɫɬɟɪɠɧɢ» ɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɭ 

ɞɜɢɝɚɬɟɥɟɣ Ⱦ-260 – ɢɡ ɫɬɚɥɢ 40ɏɇ2ɆȺ; ɭ ɁɆɁ – ɫɬɚɥɢ 45Ƚ2; ɭ əɆɁ – ɢɡ ɫɬɚɥɢ 

40ɏ; ɭ ɄɚɦȺɁ – ɢɡ ɫɬɚɥɢ 40ɏɇ2ɆȺ. Ʉ ɨɫɧɨɜɧɵɦ ɞɟɮɟɤɬɚɦ ɲɚɬɭɧɨɜ ɨɬɧɨɫɹɬɫɹ 

ɢɡɝɢɛ ɢ ɫɤɪɭɱɢɜɚɧɢɟ. Ⱦɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɢɡɝɢɛɚ ɢ ɫɤɪɭɱɢɜɚɧɢɹ ɞɥɹ ɁɂɅ – 

0,04 ɦɦ; ɞɥɹ ɄɚɦȺɁ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 0,04 ɢ 0,08 ɦɦ ɧɚ ɞɥɢɧɟ    100 ɦɦ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɣ ɲɚɬɭɧ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɪɚɫɯɨɞɚ 

ɦɚɫɥɚ ɢɡ-ɡɚ ɩɟɪɟɤɨɫɚ ɩɨɪɲɧɹ ɢ ɤɨɥɟɰ ɜ ɰɢɥɢɧɞɪɟ. Ʉɪɨɦɟ ɷɬɨɝɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 

ɲɭɦ ɢ, ɫɚɦɨɟ ɝɥɚɜɧɨɟ, ɫɧɢɠɚɟɬɫɹ ɪɟɫɭɪɫ ɞɟɬɚɥɟɣ, ɫɜɹɡɚɧɧɵɯ ɫ 

ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɦ ɲɚɬɭɧɨɦ. ɍ ɲɚɬɭɧɚ ɞɟɮɨɪɦɢɪɭɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɬɟɪɠɟɧɶ. 

ɇɚɥɢɱɢɟ ɞɟɮɨɪɦɚɰɢɢ ɥɟɝɤɨ ɩɪɨɜɟɪɧɟɬɫɹ ɧɚ ɩɨɜɟɪɨɱɧɨɣ ɩɥɢɬɟ ɢɥɢ ɩɪɢ ɩɨɦɨɳɢ 

ɥɟɤɚɥɶɧɨɣ ɥɢɧɟɣɤɢ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɲɚɬɭɧ ɤɚɱɚɟɬɫɹ, ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɢɞɟɬ 

ɩɪɨɜɟɪɤɚ ”ɧɚ ɩɪɨɫɜɟɬ” ɭ ɝɨɥɨɜɨɤ. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɟɮɨɪɦɚɰɢɹ 

(ɢɡɝɢɛ, ɧɟ ɩɚɪɚɥɥɟɥɶɧɨɫɬɶ ɨɫɟɣ ɝɨɥɨɜɨɤ ɲɚɬɭɧɚ) ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 

ɩɨɥɨɜɢɧɵ ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ ɡɚɡɨɪɚ ɦɟɠɞɭ ɩɨɪɲɧɟɦ ɢ ɰɢɥɢɧɞɪɨɦ. ɉɪɢ ɡɚɡɨɪɟ 

0,05...0,08 ɦɦ ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɟɟ 0,025...0,040 ɦɦ 

ɧɚ ɞɥɢɧɟ, ɪɚɜɧɨɣ ɞɢɚɦɟɬɪɭ ɰɢɥɢɧɞɪɚ. Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɵɟ ɲɚɬɭɧɵ ɩɨɞɥɟɠɚɬ 

ɩɪɚɜɤɟ ɢɥɢ ɡɚɦɟɧɟ. ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɧɚ ɲɚɬɭɧɟ ɨɛɧɚɪɭɠɟɧɚ ɬɪɟɳɢɧɚ, ɲɚɬɭɧ 

ɡɚɦɟɧɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɨ. 

ɉɪɢɫɩɨɫɨɛɥɟɧɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɩɪɨɜɟɪɤɢ ɢ ɩɪɚɜɤɢ ɲɚɬɭɧɨɜ ɞɢɡɟɥɟɣ 

ɬɪɚɤɬɨɪɨɜ ɢ ɚɜɬɨɦɨɛɢɥɟɣ, ɢɦɟɸɳɢɯ ɨɞɢɧɚɤɨɜɭɸ ɲɢɪɢɧɭ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ 

ɝɨɥɨɜɨɤ. Ɉɧɨ ɡɚɤɪɟɩɥɹɟɬɫɹ ɧɚ ɤɪɚɸ ɜɟɪɫɬɚɤɚ ɬɪɟɦɹ ɛɨɥɬɚɦɢ ɬɚɤ, ɱɬɨɛɵ 

ɩɥɨɳɚɞɤɚ ɩɨɞ ɧɢɠɧɸɸ ɝɨɥɨɜɤɭ ɲɚɬɭɧɚ ɛɵɥɚ ɧɚ ɤɪɚɸ ɜɟɪɫɬɚɤɚ.  

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫ
ь

Ⱦɚɬ
ɚ Ʌɢɫɬ 

1 

ȼɄɊ 35.003.06.849.16 ɉɉШ.00.00.00.ɉɁ 

Ɋɚɡɪɚɛ. ȼɚɥɢɜ ɂ.Ɇ. 
ɉɪɨɜ. ȼɚɝɢɡɨɜ Ɍ.ɇ. 
  

ɇ. Ʉɨɧɬɪ. Шɚɦɫɭɬɞɢɧɨɜ 

ɍɬɜ. Аɞɢɝɚɦɨɜ ɇɊ 

 

Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚя чɚɫɬь 

Ʌɢɬ. Ʌɢɫɬɨɜ 

       9 

Ʉɚɡɚɧɫɤɢɣ ȽАɍ 
ɤɚɮ.Ɍɋ



ɉɪɚɜɤɚ ɧɚ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ ɩɨɡɜɨɥɹɟɬ ɜɨɫɫɬɚɧɨɜɢɬɶ ɩɚɪɚɥɥɟɥɶɧɨɫɬɶ ɨɫɟɣ 

ɝɨɥɨɜɨɤ ɲɚɬɭɧɚ ɢ ɭɫɬɪɚɧɢɬɶ ɫɤɪɭɱɢɜɚɧɢɟ ɫɬɟɪɠɧɹ ɢɥɢ ɫɤɪɟɳɢɜɚɧɢɟ ɨɫɟɣ 

ɝɨɥɨɜɨɤ. ȼɟɪɯɧɹɹ ɝɨɥɨɜɤɚ ɲɚɬɭɧɚ ɡɚɠɢɦɨɦ 2 ɩɪɢɬɹɝɢɜɚɟɬɫɹ ɤ ɨɫɧɨɜɚɧɢɸ 1. ɇɚ 

ɧɢɠɧɸɸ ɝɨɥɨɜɤɭ ɜɨɡɞɟɣɫɬɜɭɟɦ ɱɟɪɟɡ ɭɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ ɨɩɨɪɨɣ 4, ɜɪɚɳɚɹ 

ɝɚɣɤɭ 5 ɧɚ ɛɨɥɬɟ 11. Ɍɪɟɛɭɟɦɚɹ ɞɟɮɨɪɦɚɰɢɹ ɫɬɟɪɠɧɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɩɟɪɟɞɜɢɠɧɵɦ ɭɩɨɪɨɦ 3. Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɫɤɪɟɳɢɜɚɧɢɹ ɨɫɟɣ ɝɨɥɨɜɨɤ ɢɥɢ 

ɫɤɪɭɱɢɜɚɧɢɹ ɫɬɟɪɠɧɹ ɲɚɬɭɧɚ ɩɨɫɥɟɞɧɢɣ ɩɨɜɨɪɚɱɢɜɚɟɦ ɧɚ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ 

ɜɟɪɯɧɟɣ ɝɨɥɨɜɤɨɣ ɜ ɞɪɭɝɭɸ ɫɬɨɪɨɧɭ ɢ ɡɚɠɢɦɚɟɦ ɬɨɥɶɤɨ ɡɚ ɧɢɠɧɸɸ ɝɨɥɨɜɤɭ. ȼ 

ɜɟɪɯɧɸɸ ɝɨɥɨɜɤɭ ɜɫɬɚɜɥɹɟɦ ɫɬɟɪɠɟɧɶ ɞɥɢɧɨɣ 0,5...0.8 ɦ ɢ, ɞɟɣɫɬɜɭɹ ɢɦ ɤɚɤ 

ɪɵɱɚɝɨɦ, ɭɫɬɪɚɧɹɟɦ ɫɤɪɭɱɢɜɚɧɢɟ ɫɬɟɪɠɧɢ ɲɚɬɭɧɚ. 

ɍɫɢɥɢɟ ɩɪɚɜɤɢ ɨɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɹ ɢɡ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɢ ɮɨɪɦɵ 

ɲɚɬɭɧɚ ɢ ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ ɦɚɬɟɪɢɚɥɚ. 

ɉɪɢ ɡɧɚɱɢɬɟɥɶɧɨɣ ɩɪɚɜɤɟ ɲɚɬɭɧ ɠɟɥɚɬɟɥɶɧɨ ɩɨɞɜɟɪɝɧɭɬɶ ɨɬɠɢɝɭ ɫ 

ɧɚɝɪɟɜɨɦ ɞɨ 180...200 °ɋ, ɜɵɞɟɪɠɤɨɣ 3...4 ɱ ɢ ɨɯɥɚɠɞɟɧɢɟɦ ɜɦɟɫɬɟ ɫ ɩɟɱɶɸ. ɉɪɢ 

ɨɬɠɢɝɟ ɫɧɢɦɚɸɬɫɹ ɨɫɬɚɬɨɱɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɥɟ ɞɟɮɨɪɦɚɰɢɢ, ɢ ɩɨɜɵɲɚɟɬɫɹ 

ɩɥɚɫɬɢɱɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɲɚɬɭɧɨɜ. 

 

4.2 ɉɪɨɟɤɬɧɵɣ ɪɚɫɱёɬ ɭɫɢɥɢя ɢɡɝɢɛɚ 

 

Ɋɚɫɫɦɨɬɪɢɦ ɫɯɟɦɭ ɪɚɛɨɬɵ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɫ ɲɚɬɭɧɨɦ, ɩɨɞɜɟɪɝɚɸɳɢɦɫɹ 

ɢɡɝɢɛɭ: 





 





 



 

 





                             

Ɋɢɫɭɧɨɤ 4.1 - ɋɯɟɦɚ ɪɚɛɨɬɵ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɫ ɲɚɬɭɧɨɦ, ɩɨɞɜɟɪɝɚɸɳɢɦɫɹ 

ɢɡɝɢɛɭ. 

 

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɩɥɨɫɤɚɹ ɫɢɫɬɟɦɚ ɩɪɨɢɡɜɨɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɫɢɥ 

ɡɚɝɪɭɠɟɧɚ ɭɫɢɥɢɟɦ ɪɟɡɶɛɨɜɨɣ ɩɚɪɵ – ɛɨɥɬ (11) – ɝɚɣɤɚ (5). Д     Ж 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɪɟɚɤɰɢɢ ɨɩɨɪ: 

ȼ ɨɩɨɪɟ Ⱥ (ɛɨɥɬ ɡɚɠɢɦɚ): 

l

аɊ
Ra

*2

**3
                                               (4.1) 

 

ȼ ɨɩɨɪɟ ȼ (ɫɢɥɨɜɨɣ ɭɩɨɪ): 

 

l2

а3l2Ɋ
B

*

)**(* 
                                          (4.2) 

 

Ɋɟɚɤɬɢɜɧɵɣ ɦɨɦɟɧɬ ɧɚ ɛɨɥɬɟ ɡɚɠɢɦɚ: 

 

2

аɊ
M A

*
                                                   (4.3) 

 



ɇɚɢɛɨɥɶɲɢɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ: 

 

aPM X *max                                                    (4.4) 

 

Ɉɬɫɸɞɚ ɦɨɠɟɦ ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɭɫɢɥɢɹ: 

 

a

M
P X max                                                   (4.5) 

 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɛɚɥɤɢ ɧɚ ɩɪɹɦɨɣ ɩɨɩɟɪɟɱɧɵɣ ɢɡɝɢɛ ɢɦɟɟɬ ɜɢɞ: 

 

][max
max  

X

X

W

M
                                          (4.6) 

                                                                                                   

ɝɞɟ АX – ɨɫɟɜɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɟɱɟɧɢɹ ɲɚɬɭɧɚ. ɉɪɢɧɢɦɚɟɦ ɞɥɹ                

ɧɚɢɛɨɥɶɲɟɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ (ɞɜɢɝɚɬɟɥɶ ɄɚɦȺɁɚ) 

 

WX≈25 ɫɦ3=25*103 ɦɦ3. 

 

ɉɨɞɫɬɚɜɢɜ ɜ ɮɨɪɦɭɥɭ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ ɫɬɚɥɢ 40ɏɇ2ɆȺ  

ıɌ = 460 Ɇɉɚ. Д2, ɫ. 89Ж. Ɉɩɪɟɞɟɥɢɦ ɡɧɚɱɟɧɢɟ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɩɥɚɫɬɢɱɧɵɣ ɢɡɝɢɛ ɲɚɬɭɧɚ: 

 

.*_10*5,1110*25*460* 63

max ɦɦHWM XɌX   

 

ɉɪɢ ɦɟɠɨɫɟɜɨɦ ɪɚɫɫɬɨɹɧɢɢ 135 ɦɦ: 

 

._*,
*, ɇ1018585

135

10511
P

3
6

  

 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɵɣ ɞɢɚɦɟɬɪ ɫɢɥɨɜɨɣ ɪɟɡɶɛɵ ɛɨɥɬɚ: 



 

][*

*

P

P4
d


                                               (4.6) 

 

ɝɞɟ ДıP] – ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɪɚɫɬɹɠɟɧɢɹ. ɋɢɥɨɜɨɣ ɛɨɥɬ 

                 ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɫɬɚɥɢ ɦɚɪɤɢ 45. Ⱦɥɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ 

                 ДıPЖ=240 Ɇɉɚ. Д2, ɫ.87Ж 

 

._,
*,

*,* ɦɦ25821
240143

10185854
d

3

  

 

ȼɵɛɢɪɚɟɦ ɪɟɡɶɛɭ Ɇ20. 

 

4.3 ɋɢɥɨɜɨɣ ɪɚɫɱёɬ ɷɥɟɦɟɧɬɨɜ ɩɪɢɫɩɨɫɨɛɥɟɧɢя 

4.3.1 Ɋɚɫɱёɬ ɛɨɥɬɚ ɡɚɠɢɦɚ ɧɚ ɫɦɹɬɢɟ ɢ ɫɪɟɡ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 1.Ɇɚɬɟɪɢɚɥ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɛɨɥɬɨɜ – ɫɬɚɥɶ 45.  

2. Ⱦɨɩɭɫɬɢɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɫɬɚɥɢ 45: ɧɚ ɫɪɟɡ – [ĲЖ=95 Ɇɉɚ; ɧɚ ɫɦɹɬɢɟ 

– [ıЖ=210 Ɇɉɚ. 3. ɇɚ ɫɢɥɨɜɨɦ ɛɨɥɬɟ ɢɫɩɨɥɶɡɨɜɚɧɚ ɪɟɡɶɛɚ Ɇ16. 4. Ɋɚɛɨɱɚɹ ɞɥɢɧɚ 

ɛɨɥɬɚ 75 ɦɦ. 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɦɹɬɢɟ: [    ] 

 

][
* min

CMɋɆ
d

Ɋ 


                                        (4.7) 

 

ɝɞɟ d – ɞɢɚɦɟɬɪ ɛɨɥɬɚ, ɦɦ. d=16 ɦɦ; 

       min – ɧɚɢɦɟɧɶɲɚɹ ɬɨɥɳɢɧɚ ɫɨɟɞɢɧɹɟɦɵɯ ɞɟɬɚɥɟɣ, ɦɦ. min=38 ɦɦ 

             (ɲɢɪɢɧɚ ɲɚɬɭɧɚ). 

 

._,
*

*, Ɇɉа107140
3816

1018585
3

ɋɆ   

 



Ⱦɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɦɹɬɢɹ ɞɥɹ ɫɬɚɥɢ 45 – [ɫɦЖ=210 Ɇɉɚ, ɱɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ ɪɚɫɱёɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɦɹɬɢɟ 

ɫɨɛɥɸɞɚɟɬɫɹ. 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɪɟɡ: [     ] 

 

][
**

*
CP2ɋɊ

id

Ɋ4 


                                        (4.8) 

 

ɝɞɟ P – ɪɚɛɨɱɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɛɨɥɬ, ɪɚɜɧɹɟɬɫɹ ɪɟɚɤɰɢɢ Ra ɨɩɨɪɵ Ⱥ (ɛɨɥɬɚ 

             ɡɚɠɢɦɚ), ɤɇ; 

       d – ɞɢɚɦɟɬɪ ɧɟ ɧɚɪɟɡɚɧɧɨɣ ɱɚɫɬɢ ɛɨɥɬɚ, ɦɦ. d=16 ɦɦ; 

        i – ɱɢɫɥɨ ɩɥɨɫɤɨɫɬɟɣ ɫɪɟɡɚ. i=2. 

 

._86,37
135*2

40*10*185,85*3 3

кɇRa   

 

._,
**,

*,* Ɇɉа1594
216143

1086374
2

3

ɋɊ   

 

Ⱦɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɪɟɡɚ ɞɥɹ ɫɬɚɥɢ 45 – [ɫɪЖ=95 Ɇɉɚ, ɱɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ ɪɚɫɱёɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɪɟɡ 

ɫɨɛɥɸɞɚɟɬɫɹ. 

 

4.3.2 Ɋɚɫɱёɬ ɪɟɡɶɛɵ ɛɨɥɬɚ ɧɚ ɫɦɹɬɢɟ ɢ ɫɪɟɡ 

Ɋɚɫɱёɬ ɪɟɡɶɛɵ ɛɨɥɬɚ ɧɚ ɫɦɹɬɢɟ ɢ ɫɪɟɡ (ɩɨɡ. 11). 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 1.Ɇɚɬɟɪɢɚɥ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɛɨɥɬɨɜ – ɫɬɚɥɶ 45.  

2. Ⱦɨɩɭɫɬɢɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɫɬɚɥɢ 45: ɧɚ ɫɪɟɡ – [ĲЖ=95 Ɇɉɚ; ɧɚ ɫɦɹɬɢɟ 

– [ıЖ=210 Ɇɉɚ. 3. ɇɚ ɫɢɥɨɜɨɦ ɛɨɥɬɟ ɢɫɩɨɥɶɡɨɜɚɧɚ ɪɟɡɶɛɚ Ɇ20 ɫ ɩɚɪɚɦɟɬɪɚɦɢ: 

ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ d2=18,376 ɦɦ; ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ d1=17,294 ɦɦ; ɲɚɝ ɪɟɡɶɛɵ 

p=2,5 ɦɦ; ɜɵɫɨɬɚ ɩɪɨɮɢɥɹ ɪɟɡɶɛɵ h=1,353 ɦɦ; ɜɵɫɨɬɚ ɪɟɡɶɛɨɜɨɝɨ ɭɱɚɫɬɤɚ ɝɚɣɤɢ 

ɇ=30 ɦɦ. 4. Ɉɛɳɭɸ ɪɚɛɨɱɭɸ ɧɚɝɪɭɡɤɭ ɩɪɢɧɢɦɚɟɦ 400 ɇ. 



Ɋɚɫɱёɬ ɪɟɡɶɛɵ ɧɚ ɫɦɹɬɢɟ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: Д     Ж 

 

][ CɆ
CM

ɋɆ
F

Q                                             (4.9) 

 

ɝɞɟ Q – ɞɟɣɫɬɜɭɸɳɚɹ ɧɚɝɪɭɡɤɚ. Q=400 ɇ; 

       Fɫɦ – ɩɥɨɳɚɞɶ ɫɦɹɬɢɹ, ɦɦ2. 

 

B2ɋɆ zhdF ***                                       (4.10) 

 

ɝɞɟ zB – ɱɢɫɥɨ ɩɨɥɧɵɯ ɜɢɬɤɨɜ ɪɟɡɶɛɵ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɡɚɰɟɩɥɟɧɢɢ. 

 

ɉɪɢ ɜɵɫɨɬɟ ɝɚɣɤɢ H1=30 ɦɦ: 

 

ɪ
ɇ

z 1
B                                                (4.11) 

 

12
52

30
zB 

,
 

 

._,*,*,*, 2

ɋɆ ɦɦ30393712353137618143F   

 

._,
,

Ɇɉа4270
303937

400
ɋɆ   

 

Ⱦɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɦɹɬɢɹ ɞɥɹ ɫɬɚɥɢ 45 – [ɫɦЖ=210 Ɇɉɚ, ɱɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ ɪɚɫɱёɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɦɹɬɢɟ 

ɫɨɛɥɸɞɚɟɬɫɹ. 

 

Ɋɚɫɱёɬ ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɫɪɟɡ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ:  Д    Ж 



][ CP

CP

ɋɊ
F

Q                                                 (4.12) 

 

ɝɞɟ Fcp – ɩɥɨɳɚɞɶ ɫɪɟɡɚ ɪɟɡɶɛɵ, ɦɦ2. 

 

hkdFɋɊ ***                                          (4.13) 

 

ɝɞɟ d – ɧɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɟɡɶɛɵ, ɦɦ. d=20 ɦɦ; 

       k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɢɩ ɪɟɡɶɛɵ. Ⱦɥɹ ɦɟɬɪɢɱɟɫɤɨɣ 

             ɪɟɡɶɛɵ k=0,88. 

 

._,,*,**, 2

ɋɊ ɦɦ8174353188020143F   

 

._,
,

Ɇɉа3475
8174

400
ɋɊ   

 

Ⱦɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɪɟɡɚ ɞɥɹ ɫɬɚɥɢ 45 – [ɫɪЖ=95 Ɇɉɚ, ɱɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ ɪɚɫɱёɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɪɟɡ 

ɫɨɛɥɸɞɚɟɬɫɹ. 

 

4.3.3 Ɋɚɫɱёɬ ɪɟɡɶɛɵ ɜɢɧɬɨɜ ɭɩɨɪɚ ɧɚ ɫɦɹɬɢɟ ɢ ɫɪɟɡ 

Ɋɚɫɱёɬ ɪɟɡɶɛɵ ɜɢɧɬɨɜ ɭɩɨɪɚ ɧɚ ɫɦɹɬɢɟ ɢ ɫɪɟɡ (ɩɨɡ. 8). 

Ɋɟɡɶɛɨɜɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜɢɧɬɨɜ ɭɩɨɪɚ ɩɨɞɜɟɪɝɚɸɬɫɹ ɧɚɝɪɭɡɤɚɦ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦ ɨɩɨɪɧɨɣ ɩɥɨɳɚɞɤɟ ɢ ɩɚɪɚɥɥɟɥɶɧɵɦ ɫɢɥɨɜɨɦɭ ɜɢɧɬɭ. Ɍɚɤ 

ɤɚɤ ɧɚ ɭɩɨɪɟ ɞɜɚ ɜɢɧɬɚ ɫɢɥɨɜɨɣ ɪɚɫɱɟɬ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɢɡɜɨɞɢɦ ɧɚ ɩɨɥɨɜɢɧɭ 

ɨɛɳɟɣ ɧɚɝɪɭɡɤɢ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 1.Ɇɚɬɟɪɢɚɥ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɛɨɥɬɨɜ – ɫɬɚɥɶ 45.  

2. Ⱦɨɩɭɫɬɢɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɫɬɚɥɢ 45: ɧɚ ɫɪɟɡ – [ĲЖ=95 Ɇɉɚ; ɧɚ ɫɦɹɬɢɟ – 

[ıЖ=210 Ɇɉɚ. 3. ɇɚ ɜɢɧɬɚɯ ɭɩɨɪɨɜ ɢɫɩɨɥɶɡɨɜɚɧɚ ɪɟɡɶɛɚ Ɇ12 ɫ ɩɚɪɚɦɟɬɪɚɦɢ: 

ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ d2=10,863 ɦɦ; ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ d1=10,106 ɦɦ; ɲɚɝ ɪɟɡɶɛɵ 



p=1,75 ɦɦ; ɜɵɫɨɬɚ ɩɪɨɮɢɥɹ ɪɟɡɶɛɵ h=0,947 ɦɦ; ɜɵɫɨɬɚ ɜɧɭɬɪɟɧɧɟɝɨ ɪɟɡɶɛɨɜɨɝɨ 

ɭɱɚɫɬɤɚ ɭɩɨɪɚ ɇ2=10 ɦɦ. 4.Ɉɛɳɭɸ ɪɚɛɨɱɭɸ ɧɚɝɪɭɡɤɭ ɩɪɢɧɢɦɚɟɦ 400 ɇ, ɬɨɝɞɚ 

ɧɚ ɨɞɢɧ ɜɢɧɬ ɭɩɨɪɚ ɩɪɢɯɨɞɢɬɫɹ 200 ɇ. 

ɑɢɫɥɨ ɩɨɥɧɵɯ ɜɢɬɤɨɜ ɪɟɡɶɛɵ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɡɚɰɟɩɥɟɧɢɢ ɩɪɢ ɜɵɫɨɬɟ 

ɭɩɨɪɚ H=25 ɦɦ: 

28514
751

25
zB ,

,
  

 

ɉɪɢɧɢɦɚɟɦ zB=14 

 

._,*,*,*, 2

ɋɆ ɦɦ45745214947086310143F   

 

._,
,

Ɇɉа4420
457452

200
ɋɆ   

Ⱦɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɦɹɬɢɹ ɞɥɹ ɫɬɚɥɢ 45 – [ɫɦЖ=210 Ɇɉɚ, ɱɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ ɪɚɫɱёɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɦɹɬɢɟ 

ɫɨɛɥɸɞɚɟɬɫɹ. 

Ɋɚɫɱёɬ ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɫɪɟɡ: 

ɉɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɞɢɚɦɟɬɪɟ ɪɟɡɶɛɵ d=12 ɦɦ ɩɥɨɳɚɞɶ ɫɪɟɡɚ ɪɟɡɶɛɵ: 

 

._,,*,**, 2

ɋɊ ɦɦ41731947088012143F   

 

._,
,

Ɇɉа3666
41731

200
ɋɊ   

 

Ⱦɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɪɟɡɚ ɞɥɹ ɫɬɚɥɢ 45 – [ɫɪЖ=95 Ɇɉɚ, ɱɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ ɪɚɫɱёɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɪɟɡ 

ɫɨɛɥɸɞɚɟɬɫɹ. 
 

 

 



5 ȻȿɁɈɉȺɋɇɈɋɌɖ ɀɂɁɇȿȾȿəɌȿɅɖɇɈɋɌɂ 

5.1 Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɣ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɨɥɨɠɟɧɢɟɦ ɨɛ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɨɪɝɚɧɢɡɚɰɢɹɯ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ Ɋɟɫɩɭɛɥɢɤɢ 

Ɍɚɬɚɪɫɬɚɧ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɧɚ ɛɵɬɶ 

ɜɨɡɥɨɠɟɧɚ ɧɚ ɞɢɪɟɤɬɨɪɚ. Ɉɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɫɨɫɬɨɹɧɢɟ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɰɟɯɚɯ ɢ 

ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɟɠɟɝɨɞɧɨ ɞɨɥɠɟɧ ɧɚɡɧɚɱɚɬɶ ɞɢɪɟɤɬɨɪ ɩɪɢɤɚɡɨɦ 

ɩɨ ɩɪɟɞɩɪɢɹɬɢɸ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɚ ɲɬɚɬɧɚɹ ɞɨɥɠɧɨɫɬɶ ɫɩɟɰɢɚɥɢɫɬɚ ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɤɨɨɪɞɢɧɢɪɨɜɚɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ ɜɫɟɯ ɫɬɪɭɤɬɭɪɧɵɯ 

ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɜɨɩɪɨɫɚɦ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ 

ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɣ ɩɨ ɫɨɡɞɚɧɢɸ ɡɞɨɪɨɜɵɯ ɢ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ 

ɪɚɛɨɱɢɯ ɢ ɨɪɝɚɧɢɡɭɟɬ ɨɛɭɱɟɧɢɟ  ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ.  

Ɉɛɭɱɟɧɢɟ ɪɚɛɨɱɢɯ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɤɚɛɢɧɟɬɟ 

ɨɯɪɚɧɵ ɬɪɭɞɚ, ɤɨɬɨɪɵɣ ɨɫɧɚɳɟɧ ɧɟɨɛɯɨɞɢɦɵɦɢ ɧɚɝɥɹɞɧɵɦɢ ɩɨɫɨɛɢɹɦɢ ɢ 

ɦɚɬɟɪɢɚɥɚɦɢ. Ɉɛɭɱɟɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɨɥɨɠɟɧɢɟɦ ɨ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ɍɚɬɚɪɫɬɚɧ. 

ȼ ɰɟɯɚɯ ɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɧɭɠɧɨ ɢɦɟɬɶ ɭɝɨɥɤɢ ɩɨ ɬɟɯɧɢɤɟ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɢɧɫɬɪɭɤɬɚɠɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ: ɜɜɨɞɧɵɣ, ɩɟɪɜɢɱɧɵɣ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, 

ɩɨɜɬɨɪɧɵɣ, ɜɧɟɩɥɚɧɨɜɵɣ ɢ ɰɟɥɟɜɨɣ. ȼɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɪɨɜɨɞɢɬɫɹ 

ɫɩɟɰɢɚɥɢɫɬɨɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɩɪɢɟɦɟ ɧɚ ɪɚɛɨɬɭ ɢ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɜ 

«ɀɭɪɧɚɥɟ ɪɟɝɢɫɬɪɚɰɢɢ ɜɜɨɞɧɨɝɨ ɢɧɫɬɪɭɤɬɚɠɚ» ɫ ɨɛɹɡɚɬɟɥɶɧɨɣ ɩɨɞɩɢɫɶɸ 

ɢɧɫɬɪɭɤɬɢɪɭɟɦɨɝɨ ɢ ɢɧɫɬɪɭɤɬɢɪɭɸɳɟɝɨ. ɉɟɪɜɢɱɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɧɚ ɪɚɛɨɱɟɦ 

ɦɟɫɬɟ, ɩɨɜɬɨɪɧɵɣ ɢ ɜɧɟɩɥɚɧɨɜɵɣ ɢɧɫɬɪɭɤɬɚɠɢ ɩɪɨɜɨɞɹɬɫɹ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ 

ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɜ «ɀɭɪɧɚɥɟ ɪɟɝɢɫɬɪɚɰɢɢ 

ɢɧɫɬɪɭɤɬɚɠɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ» ɫ ɨɛɹɡɚɬɟɥɶɧɨɣ ɩɨɞɩɢɫɶɸ ɢɧɫɬɪɭɤɬɢɪɭɟɦɨɝɨ ɢ 

ɢɧɫɬɪɭɤɬɢɪɭɸɳɟɝɨ. ɐɟɥɟɜɨɣ ɢɧɫɬɪɭɤɬɚɠ ɩɪɨɜɨɞɢɬɫɹ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ 

ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɵɟ ɨɮɨɪɦɥɹɟɬɫɹ ɧɚɪɹɞ-ɞɨɩɭɫɤ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɪɭɞɨɜɵɦ Ʉɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɊɎ) 

ɭɫɬɚɧɨɜɥɢɜɚɟɬɫɹ ɧɨɪɦɚɥɶɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 40 ɱɚɫɨɜ ɜ 



ɧɟɞɟɥɸ, ɧɚ ɪɚɛɨɬɚɯ ɫ ɜɪɟɞɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ ɫɨɤɪɚɳɟɧɧɚɹ – 36 ɱɚɫɨɜ ɜ 

ɧɟɞɟɥɸ. Ɋɚɛɨɬɧɢɤɚɦ ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ ɟɠɟɝɨɞɧɵɟ ɨɩɥɚɱɢɜɚɟɦɵɟ ɨɬɩɭɫɤɚ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 28 ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ ɜ ɪɚɫɱɟɬɟ ɧɚ ɲɟɫɬɢɞɧɟɜɧɭɸ 

ɪɚɛɨɱɭɸ ɧɟɞɟɥɸ. Ɋɚɛɨɬɧɢɤɚɦ, ɤɨɬɨɪɵɟ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɩɨɥɧɹɸɬ ɫɜɨɢ 

ɨɛɹɡɚɧɧɨɫɬɢ ɫɜɟɪɯ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɫɦɟɧɵ, ɢ ɬɚɤɠɟ ɡɚɧɹɬɵɦ ɧɚ ɪɚɛɨɬɚɯ 

ɫ ɜɪɟɞɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, ɩɪɟɞɩɪɢɹɬɢɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɨɬɩɭɫɤɚ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɢ 

ɫɨɰɢɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɊɎ № 90 ɨɬ 14. 03. 96 ɝ. ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɬɶɟɣ 213 

Ɍɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ ɊɎ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɩɪɨɯɨɞɹɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ (ɩɪɢ 

ɩɨɫɬɭɩɥɟɧɢɢ ɧɚ ɪɚɛɨɬɭ) ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɦɟɞɢɰɢɧɫɤɢɟ ɨɫɦɨɬɪɵ. ɉɟɪɟɱɟɧɶ 

ɩɪɨɮɟɫɫɢɣ, ɩɨɞɥɟɠɚɳɢɯ ɦɟɞɨɫɦɨɬɪɭ, ɢ ɢɯ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɵ 

ɩɪɢɤɚɡɨɦ ɩɨ ɩɪɟɞɩɪɢɹɬɢɸ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɛɨɬɧɢɤɢ ɦɨɝɭɬ ɨɛɪɚɬɢɬɶɫɹ ɜ 

ɦɟɞɩɭɧɤɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɢɥɢ ɜ ɝɨɪɨɞɫɤɭɸ 

ɩɨɥɢɤɥɢɧɢɤɭ ɩɨ ɦɟɫɬɭ ɠɢɬɟɥɶɫɬɜɚ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɬɶɟɣ 222 Ɍɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ ɊɎ ɧɚ ɪɚɛɨɬɚɯ ɫ 

ɜɪɟɞɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɚɦ ɩɪɟɞɩɪɢɹɬɢɹ ɜɵɞɚɟɬɫɹ ɛɟɫɩɥɚɬɧɨ 

ɦɨɥɨɤɨ. ɇɨɪɦɚ ɜɵɞɚɱɢ ɫɨɫɬɚɜɥɹɟɬ 0,5 ɥ ɡɚ ɫɦɟɧɭ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɦɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ 

ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɊɎ ɨɬ 31.03.2003 ɝ. №13. ȼɵɞɚɱɚ ɢ ɭɩɨɬɪɟɛɥɟɧɢɟ 

ɦɨɥɨɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɬɨɥɨɜɨɣ ɩɪɟɞɩɪɢɹɬɢɹ.  

ɇɚ ɪɚɛɨɬɚɯ ɫ ɜɪɟɞɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, ɫɜɹɡɚɧɧɵɯ ɫ ɡɚɝɪɹɡɧɟɧɢɟɦ, ɚ 

ɬɚɤɠɟ ɩɪɨɜɨɞɢɦɵɯ ɜ ɨɫɨɛɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ, ɪɚɛɨɬɧɢɤɚɦ ɫɨɝɥɚɫɧɨ 

ɫɬɚɬɶɟ 221 Ɍɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ ɊɎ ɜɵɞɚɟɬɫɹ ɛɟɫɩɥɚɬɧɨ ɫɩɟɰɨɞɟɠɞɚ, ɫɩɟɰɨɛɭɜɶ ɢ 

ɞɪɭɝɢɟ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɨɪɦɚɦ ɞɥɹ 

ɤɚɠɞɨɣ ɩɪɨɮɟɫɫɢɢ (ɩɨ ɬɢɩɨɜɵɦ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɦ ɢɯ ɛɟɫɩɥɚɬɧɨɣ ɜɵɞɚɱɢ).  

Ɉɛɴɟɤɬɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɭɠɧɨ ɪɚɫɩɨɥɨɠɢɬɶ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 

ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɯ ɡɨɧ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɪɚɡɪɵɜɨɜ. Ɍɟɪɪɢɬɨɪɢɹ 

ɩɪɟɞɩɪɢɹɬɢɹ ɨɝɨɪɨɞɢɬɶ ɡɚɛɨɪɨɦ ɜɵɫɨɬɨɣ 2 ɦ ɢ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ ɨɫɜɟɳɚɬɶ 

ɮɨɧɚɪɹɦɢ. Ⱦɥɹ ɜɴɟɡɞɚ ɢ ɜɵɟɡɞɚ ɚɜɬɨɦɨɛɢɥɟɣ ɩɨɫɬɪɨɢɬɶ ɞɜɟ ɜɨɪɨɬɵ, ɭ ɜɨɪɨɬ 



ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɡɧɚɤɢ «Ȼɟɪɟɝɢɫɶ ɚɜɬɨɦɨɛɢɥɹ» ɢ ɫɯɟɦɚ 

ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɩɨ ɬɟɪɪɢɬɨɪɢɢ. Ɍɟɪɪɢɬɨɪɢɸ ɩɪɟɞɩɪɢɹɬɢɹ ɨɛɨɪɭɞɨɜɚɬɶ 

ɜɨɞɨɫɬɨɤɚɦɢ ɢ ɜɨɞɨɨɬɜɨɞɚɦɢ. ɉɨɞɴɟɡɞɧɵɟ ɩɭɬɢ, ɩɪɨɟɡɞɵ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 

ɢ ɩɪɨɯɨɞɵ ɥɸɞɟɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɤɪɵɬɵ ɚɫɮɚɥɶɬɨɦ. 

Ɉɬɨɩɥɟɧɢɟ ɜɫɟɯ ɨɛɴɟɤɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ. Ɉɫɜɟɳɟɧɧɨɫɬɶ 

ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɋɇɢɉ 

23-05-95. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ ɨɫɧɚɳɚɸɬɫɹ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ 

ɜɟɧɬɢɥɹɰɢɟɣ. ɉɚɪɚɦɟɬɪɵ ɦɢɤɪɨɤɥɢɦɚɬɚ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 

ȽɈɋɌ 12.1.005-88. ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɪɟɝɭɥɹɪɧɨ ɩɪɨɢɡɜɨɞɢɬɶ 

ɜɥɚɠɧɭɸ ɭɛɨɪɤɭ, ɱɢɫɬɤɚ ɩɨɥɚ ɨɬ ɫɥɟɞɨɜ ɦɚɫɥɚ, ɝɪɹɡɢ ɢ ɜɨɞɵ. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɭɱɚɫɬɤɢ, ɧɚ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɜɵɞɟɥɟɧɢɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɢɡɛɵɬɤɢ ɬɟɩɥɚ, 

ɪɚɫɩɨɥɚɝɚɠɢɬɶ ɜ ɨɬɞɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɲɭɦɨɜɨɦɭ ɢ 

ɜɢɛɪɚɰɢɨɧɧɨɦɭ ɪɟɠɢɦɭ ɪɟɝɭɥɢɪɨɜɚɬɶ ɩɨ ȽɈɋɌ 12.1.003-83. 

ɉɨɫɬɵ ɦɨɣɤɢ ɚɜɬɨɦɨɛɢɥɟɣ ɨɝɨɪɨɞɢɬɶ ɫɬɟɧɚɦɢ ɫ ɩɚɪɨɢɡɨɥɹɰɢɟɣ ɢ 

ɜɨɞɨɭɫɬɨɣɱɢɜɵɦ ɩɨɤɪɵɬɢɟɦ. ɉɥɨɳɚɞɤɢ ɞɥɹ ɦɨɣɤɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɭɤɥɨɧ 3º ɜ 

ɫɬɨɪɨɧɭ ɩɪɢɟɦɧɵɯ ɤɨɥɨɞɰɟɜ, ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɨɬɨɪɵɯ ɢɫɤɥɸɱɚɟɬ ɩɨɩɚɞɚɧɢɟ 

ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɋɦɨɬɪɨɜɵɟ ɤɚɧɚɜɵ ɨɛɨɪɭɞɨɜɚɬɶ ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ 

ɪɟɛɨɪɞɚɦɢ. ɋɬɟɧɵ ɤɚɧɚɜ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɥɢɰɨɜɚɧɵ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɨɣ 

ɫɜɟɬɥɨɝɨ ɰɜɟɬɚ, ɧɚ ɩɨɥɭ ɧɭɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɱɧɵɟ ɞɟɪɟɜɹɧɧɵɟ ɪɟɲɟɬɤɢ. 

ɉɪɟɞɩɪɢɹɬɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɧɚɳɟɧɨ ɤɨɦɩɥɟɤɫɨɦ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɯ 

ɩɨɦɟɳɟɧɢɣ, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ: ɝɚɪɞɟɪɨɛɧɵɟ, ɭɦɵɜɚɥɶɧɵɟ, ɞɭɲɟɜɵɟ, ɤɨɦɧɚɬɭ 

ɞɥɹ ɩɪɢɟɦɚ ɩɢɳɢ ɢ ɨɬɞɵɯɚ, ɩɨɦɟɳɟɧɢɟ ɥɢɱɧɨɣ ɝɢɝɢɟɧɵ ɠɟɧɳɢɧ ɢ ɭɛɨɪɧɵɟ.  

ȼɫɟ ɨɛɴɟɤɬɵ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɧɟɨɛɯɨɞɢɦɵɦ 

ɤɨɥɢɱɟɫɬɜɨɦ ɩɟɪɜɢɱɧɵɯ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɨɦɟɳɟɧɢɹɯ ɧɭɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ ɫɨɝɥɚɫɧɨ 

ɉɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɉɉȻ-01-03. ȿɠɟɝɨɞɧɨ, ɩɪɢɤɚɡɨɦ, ɞɢɪɟɤɬɨɪ 

ɞɨɥɠɟɧ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɨɪɹɞɨɤ ɢ ɩɪɨɝɪɚɦɦɭ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ 

ɢɧɫɬɪɭɤɬɚɠɚ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɪɨɜɨɞɢɬɶɫɹ ɜɨ ɜɪɟɦɹ ɜɜɨɞɧɨɝɨ ɢɧɫɬɪɭɤɬɚɠɚ ɫɨ 

ɜɫɟɦɢ ɜɧɨɜɶ ɩɪɢɧɢɦɚɟɦɵɦɢ ɧɚ ɪɚɛɨɬɭ. ȼ ɨɬɞɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɫ 



ɩɨɠɚɪɨɨɩɚɫɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɨɦ, ɫɤɥɚɞɚɯ ɯɪɚɧɟɧɢɹ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ 

ɜɟɳɟɫɬɜ, ɤɪɨɦɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɢɧɫɬɪɭɤɬɚɠɚ ɩɪɨɜɨɞɢɬɶ ɡɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-

ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ. ȿɠɟɝɨɞɧɨ ɩɪɢɤɚɡɨɦ ɩɨ ɩɪɟɞɩɪɢɹɬɢɸ ɜ ɤɚɠɞɨɦ 

ɩɨɦɟɳɟɧɢɢ ɧɚɡɧɚɱɚɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ ɨɛɴɟɤɬɚ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɧɭɠɧɨ ɫɨɡɞɚɬɶ ɞɨɛɪɨɜɨɥɶɧɭɸ ɩɨɠɚɪɧɭɸ ɞɪɭɠɢɧɭ ɢɡ ɱɢɫɥɚ 

ɪɚɛɨɬɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ. 

 

5.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɢɹ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ ɜ 

ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 

ɑɪɟɡɜɵɱɚɣɧɚɹ ɫɢɬɭɚɰɢɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɫɥɟɞɭɸɳɢɯ ɫɬɢɯɢɣɧɵɯ ɛɟɞɫɬɜɢɣ: ɭɪɚɝɚɧɚ ɢ ɩɨɠɚɪɨɜ. Ɉɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɦɨɝɭɬ ɛɵɬɶ ɧɟɫɨɛɥɸɞɟɧɢɟ 

ɢɥɢ ɧɚɪɭɲɟɧɢɟ ɩɪɚɜɢɥ ɨɛɪɚɳɟɧɢɹ ɫ ɨɝɧɟɦ, ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɷɥɟɤɬɪɨɫɟɬɢ, 

ɧɚɪɭɲɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɬɟɩɥɨɭɫɬɚɧɨɜɨɤ ɢ ɪɚɡɪɹɞɵ ɚɬɦɨɫɮɟɪɧɨɝɨ 

ɷɥɟɤɬɪɢɱɟɫɬɜɚ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨɠɚɪɨɨɩɚɫɧɵɦɢ ɹɜɥɹɸɬɫɹ 

ɬɟɩɥɨɜɵɟ ɰɟɯɢ, ɦɟɫɬɚ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝɞɟ 

ɧɟɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɜɨɡɝɨɪɚɧɢɸ. 

ɑɪɟɡɜɵɱɚɣɧɚɹ ɫɢɬɭɚɰɢɹ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɬɚɤ ɠɟ ɜɫɥɟɞɫɬɜɢɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɚɜɚɪɢɣ, ɤɚɤ ɧɚ ɫɚɦɨɦ ɩɪɟɞɩɪɢɹɬɢɢ, ɬɚɤ ɢ ɧɚ ɫɨɫɟɞɧɢɯ 

ɩɪɟɞɩɪɢɹɬɢɹɯ. Ɍɚɤ ɫ ɡɚɩɚɞɧɨɣ ɫɬɨɪɨɧɵ ɩɪɨɯɨɞɢɬ ɠɟɥɟɡɧɚɹ ɞɨɪɨɝɚ, ɩɨ ɤɨɬɨɪɨɣ 

ɟɠɟɞɧɟɜɧɨ ɩɪɨɯɨɞɹɬ ɫɨɫɬɚɜɵ ɫ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ. ɋ ɫɟɜɟɪɧɨɣ ɫɬɨɪɨɧɵ ɩɪɨɯɨɞɢɬ 

ɧɟɮɬɟɩɪɨɜɨɞ, ɚ ɜ 800 ɦ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɨɥɨɤɨɡɚɜɨɞ ɢ ɦɹɫɨɤɨɦɛɢɧɚɬ, ɚɜɚɪɢɹ ɧɚ 

ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɜɵɛɪɨɫɭ ɜ ɚɬɦɨɫɮɟɪɭ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɚɦɦɢɚɤɚ. 

Ʉɚɤ ɜɢɞɢɦ, ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨɬɟɧɰɢɚɥɶɧɨ-ɨɩɚɫɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ, 

ɚɜɚɪɢɹ ɧɚ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɱɪɟɡɜɵɱɚɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

ɇɚ ɡɚɜɨɞɟ «ȺȻȼ» ɞɟɣɫɬɜɭɟɬ ɨɪɝɚɧ ɭɩɪɚɜɥɟɧɢɹ (ɲɬɚɛ) ȽɈɑɋ ɢ ɪɹɞ 

ɝɪɚɠɞɚɧɫɤɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ȽɈ: ɝɪɭɩɩɚ ɷɜɚɤɭɚɰɢɢ, ɝɪɭɩɩɚ ɛɵɬɨɜɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, 

ɝɪɭɩɩɚ ɨɤɚɡɚɧɢɹ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ, ɝɪɭɩɩɚ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɢ 

ɝɪɭɩɩɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ.  



ɉɥɚɧɢɪɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɢɥ ȽɈ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɫɬɚɧɨɜɥɟɧɢɹ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 

24.06.1995 ɝ №738. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɫɥɟɞɭɸɳɢɣ ɩɨɪɹɞɨɤ 

ɩɪɨɜɟɞɟɧɢɹ ɨɫɧɨɜɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɩɟɪɚɬɢɜɧɨɣ ɢ ɛɨɟɜɨɣ ɩɨɞɝɨɬɨɜɤɟ: 

- ɤɨɦɩɥɟɤɫɧɨɟ ɨɛɴɟɤɬɢɜɧɨɟ ɭɱɟɧɢɟ ɞɨ 8 ɱ ɨɞɢɧ ɪɚɡ ɜ ɬɪɢ ɝɨɞɚ; 

- ɬɚɤɬɢɤɨ-ɫɩɟɰɢɚɥɶɧɵɟ ɭɱɟɧɢɹ - ɞɨ 8 ɱ ɨɞɢɧ ɪɚɡ ɜ ɬɪɢ ɝɨɞɚ; 

- ɲɬɚɛɧɵɟ ɭɱɟɧɢɹ ɢ ɬɪɟɧɢɪɨɜɤɢ – 1…2 ɫɭɬɨɤ ɨɞɢɧ ɪɚɡ ɜ ɝɨɞ; 

- ɤɨɦɩɥɟɤɫɧɵɟ ɩɪɨɜɟɪɤɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɲɬɚɛɨɜ ȽɈɑɋ ɮɢɥɢɚɥɨɜ – ɞɨ 2 

ɫɭɬɨɤ, ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ ɩɪɨɜɟɞɟɧɢɟɦ ɲɬɚɛɧɨɣ ɬɪɟɧɢɪɨɜɤɢ; 

- ɩɨɞɝɨɬɨɜɤɭ ɪɭɤɨɜɨɞɹɳɟɝɨ ɫɨɫɬɚɜɚ ɜɫɟɯ ɡɜɟɧɶɟɜ ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ 

ɫɛɨɪɨɜ ɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɜɵɲɟɫɬɨɹɳɢɯ ɨɪɝɚɧɨɜ ɩɨ 

ɞɟɥɚɦ ȽɈɑɋ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ – 5 ɞɧɟɣ. 

Ƚɪɭɩɩɭ ɷɜɚɤɭɚɰɢɢ ɞɨɥɠɟɧ ɜɨɡɝɥɚɜɥɹɬɶ ɧɚɱɚɥɶɧɢɤ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɚɪɤɚ. ȼ 

ɝɪɭɩɩɭ ɷɜɚɤɭɚɰɢɢ ɜɯɨɞɹɬ ɜɫɟ ɜɨɞɢɬɟɥɢ ɫ ɚɜɬɨɦɚɲɢɧɚɦɢ ɢ ɬɪɚɤɬɨɪɢɫɬɵ 

ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɛɪɢɝɚɞɵ.  

Ƚɪɭɩɩɭ ɛɵɬɨɜɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɝɥɚɜɥɹɟɬ ɧɚɱɚɥɶɧɢɤ ɨɬɞɟɥɚ ɫɧɚɛɠɟɧɢɹ. 

ȼ ɝɪɭɩɩɭ ɜɯɨɞɹɬ ɪɚɛɨɬɧɢɤɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɫɤɥɚɞɨɜ, ɪɚɛɨɬɧɢɤɢ ɫɬɨɥɨɜɨɣ. Ɉɧɢ 

ɡɚɣɦɭɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟɦ ɥɸɞɟɣ ɜ ɡɨɧɟ ɷɜɚɤɭɚɰɢɢ ɩɢɬɚɧɢɟɦ, ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ ɢ 

ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. Ƚɪɭɩɩɚ ɜ ɫɜɨɟɦ ɪɚɫɩɨɪɹɠɟɧɢɢ ɢɦɟɟɬ ɨɞɢɧ 

ɚɜɬɨɛɭɫ ɢ ɮɭɪɝɨɧ. 

ȼ ɝɪɭɩɩɭ ɨɤɚɡɚɧɢɹ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜɯɨɞɹɬ ɡɚɜɟɞɭɸɳɚɹ ɢ ɦɟɞɫɟɫɬɪɵ 

ɮɟɥɶɞɲɟɪɫɤɨɝɨ ɩɭɧɤɬɚ ɡɚɜɨɞɚ ɢ ɱɥɟɧɵ ɫɚɧɞɪɭɠɢɧɵ, ɩɪɨɲɟɞɲɢɟ 25-ɬɢ ɱɚɫɨɜɵɟ 

ɤɭɪɫɵ ɩɨ ɢɡɭɱɟɧɢɸ ɦɟɬɨɞɨɜ ɞɨɜɪɚɱɟɛɧɨɣ ɩɨɦɨɳɢ. ȼ ɪɚɫɩɨɪɹɠɟɧɢɢ ɝɪɭɩɩɵ 

ɧɚɯɨɞɢɬɫɹ ɞɜɚ ɚɜɬɨɛɭɫɚ. 

Ƚɪɭɩɩɚ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɚ ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɬɶ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɪɚɡɪɭɲɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɞɨɪɨɝ ɢ ɬ.ɞ. Ƚɪɭɩɩɭ ɜɨɡɝɥɚɜɥɹɟɬ 

ɧɚɱɚɥɶɧɢɤ ɨɬɞɟɥɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ȼ ɝɪɭɩɩɭ ɜɯɨɞɹɬ ɪɚɛɨɬɧɢɤɢ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɛɪɢɝɚɞ, ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɢɤɢ. Ƚɪɭɩɩɚ ɨɫɧɚɳɟɧɚ ɷɤɫɤɚɜɚɬɨɪɚɦɢ, 

ɛɭɥɶɞɨɡɟɪɚɦɢ, ɚɜɬɨɤɪɚɧɚɦɢ ɢ ɬɪɚɧɫɩɨɪɬɨɦ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɦɚɬɟɪɢɚɥɨɜ. 



Ƚɪɭɩɩɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɨɛɪɚɡɭɟɬɫɹ ɧɚ ɛɚɡɟ ɞɨɛɪɨɜɨɥɶɧɨɣ ɩɨɠɚɪɧɨɣ 

ɞɪɭɠɢɧɵ. ȼ ɫɥɭɱɚɟ ɩɨɠɚɪɚ ɜɵɡɵɜɚɟɬɫɹ ɜɨɟɧɢɡɢɪɨɜɚɧɧɨɟ ɩɨɠɚɪɧɨɟ 

ɩɨɞɪɚɡɞɟɥɟɧɢɟ ɢɡ  ɝɨɪɨɞɚ. 

ɋɜɹɡɶ ɦɟɠɞɭ ɝɪɭɩɩɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɦɨɛɢɥɶɧɨɣ ɢ 

ɫɬɚɰɢɨɧɚɪɧɨɣ ɬɟɥɟɮɨɧɧɨɣ ɫɜɹɡɢ. Ɉɩɨɜɟɳɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 

ɱɪɟɡɜɵɱɚɣɧɨɣ ɫɢɬɭɚɰɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɱɟɪɟɡ ɦɟɫɬɧɵɣ ɪɚɞɢɨɭɡɟɥ, ɩɪɢ ɟɝɨ 

ɧɚɥɢɱɢɢ. 

5.3 Ɏɢɡɢɱɟɫɤɚя ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ - ɜɚɠɧɵɣ ɮɚɤɬɨɪ ɭɫɤɨɪɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ. 

ɋ ɭɱɟɬɨɦ ɩɪɟɨɛɥɚɞɚɧɢɹ ɭɦɫɬɜɟɧɧɨɝɨ ɢɥɢ ɮɢɡɢɱɟɫɤɨɝɨ ɬɪɭɞɚ ɢ ɟɝɨ 

ɬɹɠɟɫɬɢ ɫɩɟɰɢɚɥɢɫɬɵ ɦɟɯɚɧɢɡɚɬɨɪɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 2 ɝɪɭɩɩɵ: ɜɨɞɢɬɟɥɢ 

ɫɚɦɨɯɨɞɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɦɚɲɢɧ (ɲɨɮɟɪɵ, ɬɪɚɤɬɨɪɢɫɬɵ) ɢ ɫɩɟɰɢɚɥɢɫɬɵ 

ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ (ɦɨɬɨɪɢɫɬɵ, ɫɥɟɫɚɪɢ, ɷɥɟɤɬɪɢɮɢɤɚɬɨɪɵ). ɉɨɷɬɨɦɭ 

ɪɚɛɨɬɚ ɨɞɧɢɯ ɫɜɹɡɚɧɚ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɬɪɚɧɫɩɨɪɬɚ, ɫ ɛɨɥɶɲɨɣ ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɣ 

ɧɚɝɪɭɡɤɨɣ, ɚ ɞɪɭɝɢɯ - ɫɨ ɫɥɨɠɧɨɣ ɤɨɨɪɞɢɧɚɰɢɟɣ ɞɜɢɠɟɧɢɣ ɢ ɪɚɛɨɬɨɣ ɜ 

ɧɟɩɪɨɫɬɵɯ ɭɫɥɨɜɢɹɯ (ɧɚ ɜɵɫɨɬɟ, ɜ ɭɡɤɢɯ ɩɨɦɟɳɟɧɢɹɯ). ɗɬɨ ɬɪɟɛɭɟɬ 

ɜɵɧɨɫɥɢɜɨɫɬɢ, ɫɢɥɵ ɨɬɞɟɥɶɧɵɯ ɦɵɲɰ, ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɨɪɞɢɧɚɰɢɢ ɞɜɢɠɟɧɢɣ., 

Ɂɚɧɹɬɢɹ ɩɨ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ ɞɥɹ ɜɵɩɭɫɤɧɢɤɨɜ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɫɩɨɪɬɚ: ɝɢɪɟɜɨɣ ɫɩɨɪɬ, ɚɪɦɫɩɨɪɬ, ɛɨɪɶɛɭ, ɝɢɦɧɚɫɬɢɤɭ, 

ɫɩɨɪɬɢɜɧɵɟ ɢɝɪɵ ɢ ɞɪɭɝɢɟ ɜɢɞɵ ɫɩɨɪɬɚ. 

 

 

 

 

 

 

 

 

 



6  ɗɄɈɇɈɆɂɑȿɋɄȺə ɑȺɋɌɖ 

6.1 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɚя ɨɰɟɧɤɚ ɩɪɢɫɩɨɫɨɛɥɟɧɢя ɞɥя ɩɪɚɜɤɢ 

ɫɬɟɪɠɧя ɲɚɬɭɧɚ 

ɐɟɥɶɸ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɜɵɹɜɥɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɩɪɚɜɤɢ ɫɬɟɪɠɧɹ ɲɚɬɭɧɚ. ȼ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ ɛɚɡɨɣ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɛɭɞɟɬ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɩɪɢɦɟɧɹɜɲɟɟɫɹ ɞɨ ɷɬɨɝɨ. 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɛɚɥɚɧɫɨɜɭɸ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ 

ɩɪɚɜɤɢ ɫɬɟɪɠɧɹ ɲɚɬɭɧɚ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɧɨɪɦɚɬɢɜɚɦ ɡɚɬɪɚɬ. ɗɬɨ ɩɪɨɢɡɜɨɞɢɦ ɫ 

ɭɱɟɬɨɦ ɝɪɭɩɩɵ ɫɥɨɠɧɨɫɬɢ ɟɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɱɢɫɥɚ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɜ 

ɧɟɣ. 

                         ʠ˄ = Ц˖к˓ ∙ Кː˃˖;                                               (6.1) 

ɝɞɟ   Ц˖к˓ – ɭɤɪɭɩɧɟɧɧɵɣ ɧɨɪɦɚɬɢɜ ɫɬɨɢɦɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.;          Кː˃˖ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɩɪɟɣɫɤɭɪɚɧɬɧɨɣ 

ɰɟɧɨɣ ɢ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ. 

                         ʠ˄ = ͷͲͲ ∙ ͳ.ʹ = ʹͲ ˓˖˄. 
Ɍɚɛɥɢɰɚ 6.1 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɩɪɚɜɤɢ ɫɬɟɪɠɧɹ ɲɚɬɭɧɚ. 

 ɇɚɢɦɟɧɨɜɚɧɢɟ 
ȼɚɪɢɚɧɬɵ 

ɂɫɯɨɞɧɵɣ ɉɪɨɟɤɬ. 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. 

Ɋɚɡɪɹɞ ɪɚɛɨɬɵ 

Ɍɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ./ɱɟɥ.ɱ. 

ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % 

ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɊɌɈ, % 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɚɫ. 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɲɬ/ɱ. 
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ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ, ɜɵɩɨɥɧɹɟɦɨɣ ɫ ɩɨɦɨɳɶɸ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɜ ɢɫɯɨɞɧɨɦ ɜɚɪɢɚɧɬɟ: 

                                       � = ʠˊ˒ + ʠ˓˕ˑ + А;                                          (6.2) 

ɝɞɟ  ʠˊ˒ - ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ, ɪɭɛ.;         ʠ˓˕ˑ- ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ, ɪɭɛ.;         А - ɫɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ.                                               ʠˊ˒ = ʡˈ ∙ ܼ;                                                    (6.3) 

ɝɞɟ   ʡˈ - ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ, ɱɟɥ.ɱ.;           ܼ - ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ./ɱɟɥ.ɱ ʡˈ = ��˓�;                                                      (6.4) ʡ´ˈ = ଵସ = Ͳ,ʹͷ ɱɟɥ.∙ɱɚɫ; ʡˈ = ଵ = Ͳ,ͳ ɱɟɥ.∙ɱɚɫ. 

ɝɞɟ  ݊˓ - ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɜɵɩɨɥɧɹɸɳɢɯ ɨɩɟɪɚɰɢɸ;          ��- ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɲɬ/ɱ. 

                              �´ =  ʠˊ˒´ +  ʠ˓˕ˑ´ + А;                                             (6.5) 

ɝɞɟ  �´ − ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɢɫɯɨɞɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ,   ɬɨ ɟɫɬɶ  ɪɚɛɨɬ ɩɨ 

ɧɟɦ, ɪɭɛ./ɟɞ. 

Ⱦɥɹ ɢɫɯɨɞɧɨɝɨ:  ʠˊ˒´ = Ͳ,ʹͷ × ͳͷͲ = ʹͶ ˓˖˄. 
Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɩɪɚɜɤɢ ɫɬɟɪɠɧɹ ɲɚɬɭɧɚ:  ʠˊ˒ = Ͳ,ͳ × ͳͷͲ = ʹͶ ˓˖˄. 
Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                    ʠ˓˕ˑ = ʠ˄×Н˓˕ˑଵ× ��∙×ʡˆˑˇ;                                              (6.6) 

ɝɞɟ  ʠ˄- ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.;           Н˓˕ˑ- ɫɭɦɦɚɪɧɚɹ ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ, %           ʡˆˑˇ- ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱɚɫ. 

 

 



Ⱦɥɹ ɢɫɯɨɞɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ:                                ʠ˓˕ˑ´ = ଶଵ×଼ଵ×ସ×ଶ = Ͳ,ʹͳ ˓˖˄./ш˕. 
Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɩɪɚɜɤɢ ɫɬɟɪɠɧɹ ɲɚɬɭɧɚ: ʠ˓˕ˑ = ʹͲ × ͺͳͲͲ ×  × ʹͲͲ = Ͳ,Ͷͷ  ˓˖˄./ш˕. 
ɋɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: А = ʠ˄×ଵ×��×ʡˆˑˇ;                                                 (6.7) 

ɝɞɟ   ܽ - ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, % 

Ⱦɥɹ ɢɫɯɨɞɧɨɝɨ:   А´ = ʹͳͲͲ × ͳ͵ͳͲͲ × Ͷ × ʹͲͲ = Ͳ,͵Ͷ ˓˖˄./ш˕. 
Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɩɪɚɜɤɢ ɫɬɟɪɠɧɹ ɲɚɬɭɧɚ: А = ʹͲ × ͳ͵ͳͲͲ ×  × ʹͲͲ = Ͳ,͵ ˓˖˄./ш˕. 
Ɉɛɳɚɹ ɫɭɦɦɚ ɡɚɬɪɚɬ ɞɥɹ ɢɫɯɨɞɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ: 

                           �´ = ͵,ͷ + Ͳ,ʹͳ + Ͳ,͵Ͷ = ͵ͺ ˓˖˄.  
Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɩɪɚɜɤɢ ɫɬɟɪɠɧɹ ɲɚɬɭɧɚ: 

                          � = ʹͶ + Ͳ,Ͷͷ + Ͳ,͵ = ʹͷ ˓˖˄. 

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:                                                �� = ʠ˄��×ʡˆˑˇ;                                                  (6.8) 

Ⱦɥɹ ɢɫɯɨɞɧɨɝɨ:      ��´ = ଶଵସ×ଶ = ʹ, ˓˖˄. 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɩɪɚɜɤɢ ɫɬɟɪɠɧɹ ɲɚɬɭɧɚ:    �� = ଶ×ଶ = ͷ, ˓˖˄. 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɪɚɛɨɬɭ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:                                               ʠ˒˓ˋ˅ = � + Еː × �̍ ;                                       (6.9) 

ɝɞɟ Еː – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ 

ɜɥɨɠɟɧɢɣ. 

Ⱦɥɹ ɢɫɯɨɞɧɨɝɨ: 



 ʠ´˒˓ˋ˅ = ͵ͺ + Ͳ,ͳͷ × ʹ, = ͵ͺ,Ͷ ˓˖˄. 
 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ:  ʠ˒˓ˋ˅ = ʹͷ + Ͳ.ͳͷ × ͷ, = ʹͷ,ͺ ˓˖˄. 
 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɨɜɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɩɪɚɜɤɢ 

ɫɬɟɪɠɧɹ ɲɚɬɭɧɚ ɛɭɞɟɬ: 

  Эˆˑˇ = ሺ �´ − �ሻ × �� × ʡˆˑˇ;                                (6.10)    Эˆˑˇ = ሺ͵ͺ − ʹͷሻ ·  ∙ ʹͲͲ = ͳͷͲͲ ˓˖˄. 
 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ: 

                                     Еˆˑˇ = ሺ ʠ˒˓ˋ˅´ − ʠ˒˓ˋ˅ሻ × �� × ʡˆˑˇ;                   (6.11)                     Еˆˑˇ = ሺ ͵ͺ,Ͷ − ʹͷ,ͺሻ ·  ∙ ʹͲͲ = ͳͷͳʹͲ ˓˖˄.  
 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ.                                                      ʡˑк = ʠ˄Эˆˑˇ;                                                (6.12) 

ʡˑк = ʹͲͳͷͲͲ = Ͳ,Ͷ ˆˑˇ˃ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ: 

                                               Еэ˗ = ଵ ʡˑк;                                               (6.13) 

Еэ˗ = ͳͲ,Ͷ = ʹ,͵ 

 

ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɬɨɪɰɨɜ ɲɚɬɭɧɚ  ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 

 

Ɍɚɛɥɢɰɚ 6.2 - Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 



 ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
ȼɚɪɢɚɧɬɵ 

ɂɫɯɨɞɧɵɣ  ɉɪɨɟɤɬ. 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɪɭɛ./ɲɬ. 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɱɟɥ.∙ɱɚɫ/ɲɬ. 

ɍɪɨɜɟɧɶ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ɲɬ. 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ. 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɪɭɛ. 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɥɟɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ 

ɜɥɨɠɟɧɢɣ 

4 

2,6 

0,25 

38,4 

- 

- 

- 

 

- 

6 

5,6 

0,16 

25,8 

15600 

15120 

0,4 

 

2,3 

 

ȼɵɜɨɞɵ: ɤɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ ɩɨɤɚɡɚɬɟɥɢ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɝɨ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɩɪɚɜɤɢ ɫɬɟɪɠɧɹ ɲɚɬɭɧɚ ɜɵɝɥɹɞɹɬ ɥɭɱɲɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɢɫɯɨɞɧɵɦɢ. ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɵɪɨɫɥɚ ɧɚ 50 %. ɋɧɢɡɢɥɢɫɶ 

ɩɨɤɚɡɚɬɟɥɢ: ɬɪɭɞɨɟɦɤɨɫɬɶ ɢ ɭɪɨɜɟɧɶ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ. ɉɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ 

ɩɪɚɜɤɢ ɫɬɟɪɠɧɹ ɲɚɬɭɧɚ ɨɤɭɩɢɬ ɫɟɛɹ  ɡɚ 04 ɝɨɞɚ  ɩɪɢ ɝɨɞɨɜɨɣ ɷɤɨɧɨɦɢɢ 15600 

ɪɭɛ. 
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