






ȺɇɇɈɌȺɐɂə 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɢ ɧɚ 76 ɥɢɫɬɚɯ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 6 ɥɢɫɬɚɯ 

ɮɨɪɦɚɬɚ Ⱥ1. 

 Ɂɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪёɯ ɪɚɡɞɟɥɨɜ, ɜɵɜɨɞɨɜ ɢ ɜɤɥɸɱɚɟɬ 10 

ɪɢɫɭɧɤɨɜ, 13 ɬɚɛɥɢɰ, ɩɪɢɥɨɠɟɧɢɹ ɢ ɫɩɟɰɢɮɢɤɚɰɢɹ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ 

ɥɢɬɟɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ 25 ɧɚɢɦɟɧɨɜɚɧɢɟ. 

 ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɞɚɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ 

ɞɟɬɚɥɟɣ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɚɜɬɨɦɨɛɢɥɟɣ ɄɚɆȺɁ, ɚ ɬɚɤɠɟ ɩɪɢɜɟɞɟɧ ɚɧɚɥɢɡ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɟɧɞɚ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɡɚɞɧɟɝɨ ɦɨɫɬɚ 

ɚɜɬɨɦɨɛɢɥɟɣ ɄɚɆȺɁ.  

 ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɫɱɟɬ ɢ ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɭɱɚɫɬɤɚ.  

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɨɬɚɧ ɫɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɡɚɞɧɟɝɨ 

ɦɨɫɬɚ ɚɜɬɨɦɨɛɢɥɟɣ ɄɚɆȺɁ, ɩɪɨɢɡɜɟɞɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱɟɬɵ ɞɟɬɚɥɟɣ ɢ 

ɭɡɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ. Ɍɚɤɠɟ ɜ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɢɧɫɬɪɭɤɰɢɹ ɩɨ 

ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɥɭɱɲɟɧɢɸ ɷɤɨɥɨɝɢɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɉɪɢɜɟɞɟɧɨ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ.  

Ɂɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɜɵɜɨɞɚɦɢ ɢ ɩɪɟɞɥɨɠɟɧɢɹɦɢ (ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ) 

ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɨɫɧɨɜɟ ɫɜɨɢɯ ɪɚɡɪɚɛɨɬɨɤ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɩɹɬɨɦ 

ɪɚɡɞɟɥɟ. 
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ABSTRACT 

The final qualification work consists of an explanatory note on 76 pages of 

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

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

10 figures, 13 tables, annexes and a specification.  The list of used literature 

contains 25 names.  In the first section, the technological process of disassembling 

and assembling the parts of the rear axle of KAMAZ cars is given, as well as an 

analysis of existing stand structures for disassembling and assembling the rear axle 

of KAMAZ vehicles.   

In the second section, the maintenance site was designed, as well as the 

calculation and selection of the main production equipment for the site.  

 In the third section, a stand has been designed for disassembling and 

assembling the rear axle of KAMAZ vehicles, the necessary calculations of the 

parts and components of the design have been made. In the third section, 

instructions for the protection of labor, safety and physical culture in production 

have been designed.  Measures are being taken to improve the ecology of the 

environment.  The gives an economic justification for the design.   

The note concludes with conclusions and suggestions (recommendations) for 

production on the basis of their developments, presented in the fifth section. 
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ȼȼȿȾȿɇɂȿ 

ȼ ɪɟɚɥɢɡɚɰɢɢ ɫɬɪɚɬɟɝɢɱɟɫɤɨɣ ɡɚɞɚɱɢ ɩɨɞɴɟɦɚ ɷɤɨɧɨɦɢɤɢ ɜɚɠɧɟɣɲɚɹ 

ɪɨɥɶ ɨɬɜɨɞɢɬɫɹ ɫɟɥɶɫɤɨɦɭ ɯɨɡɹɣɫɬɜɭ. Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ ɫɨɫɬɨɢɬ ɜ ɪɚɡɜɢɬɢɹ 

ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɧɚ ɛɚɡɟ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɟɝɨ 

ɩɟɪɟɜɨɨɪɭɠɟɧɢɟ, ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 

ɦɟɯɚɧɢɡɦɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɧɚɞɟɠɧɵɣ ɜɵɩɭɫɤ ɧɨɜɵɯ ɢ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ, ɬɪɚɤɬɨɪɨɜ ɢ 

ɨɪɭɞɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɤɨɦɩɥɟɤɫɧɨɣ ɫɢɫɬɟɦɨɣ. ȼ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨ ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɢ ɫɦɚɡɨɱɧɵɯ ɦɚɫɟɥ 

ɬɪɚɤɬɨɪɚɦɢ ɢ ɤɨɦɛɚɣɧɚɦɢ. Ɉɪɝɚɧɢɡɨɜɚɬɶ ɧɚɞɟɠɧɵɟ ɩɨɫɬɚɜɤɢ ɡɚɩɱɚɫɬɟɣ ɞɥɹ 

ɜɫɟɯ ɦɨɞɟɥɟɣ ɬɪɚɤɬɨɪɨɜ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ 

ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ. ɍɥɭɱɲɢɬɶ ɢɧɠɟɧɟɪɧɭɸ ɫɥɭɠɛɭ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɹɯ. 

Ɉɞɧɢɦ ɢɡ ɩɭɬɟɣ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɢ ɬɪɚɤɬɨɪɨɜ ɹɜɥɹɟɬɫɹ ɩɨɞɞɟɪɠɚɧɢɟ ɪɚɛɨɱɟɣ 

ɬɟɯɧɢɤɢ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɟɜɪɟɦɟɧɧɨɟ 

ɩɪɨɜɟɞɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ ɪɟɦɨɧɬɚ ɬɟɯɧɢɤɢ. 

ɋɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ ɊɎ ɪɚɫɩɨɥɚɝɚɟɬ ɫɢɫɬɟɦɨɣ ɪɟɦɨɧɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, 

ɧɨ ɨɧɢ ɨɱɟɧɶ ɞɨɪɨɝɢ ɞɥɹ ɯɨɡɹɣɫɬɜ. ɉɨɷɬɨɦɭ ɡɚɞɚɱɚ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ 

ɢɧɠɟɧɟɪɧɨɣ ɫɥɭɠɛɵ ɧɚ ɫɟɥɟ ɨɫɬɚɟɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɨɣ. Ɉɱɟɧɶ ɜɟɥɢɤɢ 

ɩɨɬɟɪɢ ɩɨ ɩɪɢɱɢɧɟ ɦɚɲɢɧ ɢɡ ɫɬɪɨɹ, ɢɯ ɧɟɜɵɫɨɤɨɝɨ ɪɟɫɭɪɫɚ, 

ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɝɨ ɤɚɱɟɫɬɜɚ ɪɟɦɨɧɬɚ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɨɥɶɲɢɣ ɨɛɴɟɦ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɜɵɩɨɥɧɹɟɬɫɹ ɜ 

ɪɟɦɨɧɬɧɵɯ ɦɚɫɬɟɪɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɬɚɤ ɤɚɤ ɩɪɢɨɛɪɟɬɟɧɢɟ ɧɨɜɨɣ ɬɟɯɧɢɤɢ 

ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ, ɚ ɭɫɥɭɝɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɨɱɟɧɶ ɞɨɪɨɝɢ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɟɦɨɧɬɚ ɬɟɯɧɢɤɢ ɦɚɫɬɟɪɫɤɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ 

ɧɟɨɛɯɨɞɢɦɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɫɩɟɰɢɚɥɢɫɬɚɦɢ. 

ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɩɥɚɧɢɪɭɟɬɫɹ ɢɡɭɱɢɬɶ ɢ 

ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɨɩɪɨɫɵ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ Ʉɚɦɚɡ.  
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1 ȺɇȺɅɂɌɂɑȿɋɄȺə ɑȺɋɌɖ 

1.1 Ɋɟɦɨɧɬ ɡɚɞɧɟɝɨ ɦɨɫɬɚ 

ɉɪɢ ɪɚɡɛɨɪɤɟ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɧɭɠɧɨ ɨɛɹɡɚɬɟɥɶɧɨ ɩɪɨɜɟɪɹɬɶ ɨɫɟɜɵɟ 

ɩɟɪɟɦɟɳɟɧɢɹ ɜ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰɚɯ ɤɨɥɟɫɧɨɣ ɢ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱ, ɩɨɫɤɨɥɶɤɭ 

ɫɛɨɪɤɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɧɚɬɹɝ 

ɤɨɧɢɱɟɫɤɢɯ ɩɨɞɲɢɩɧɢɤɨɜ. ɉɨɫɥɟ ɩɨɥɧɨɣ ɪɚɡɛɨɪɤɢ ɞɟɬɚɥɢ ɩɟɪɟɞɚɱɢ ɧɭɠɧɨ 

ɩɪɨɦɵɬɶ ɢ ɩɪɨɜɟɪɢɬɶ. 

ɉɪɢ ɨɫɦɨɬɪɟ ɞɟɬɚɥɟɣ ɫɥɟɞɭɟɬ [20]: 

- ɩɪɨɜɟɪɢɬɶ ɡɭɛɶɹ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɹɬɧɚ ɤɨɧɬɚɤɬɚ ɧɚ ɪɚɛɨɱɢɯ 

ɩɨɜɟɪɯɧɨɫɬɹɯ ɡɭɛɶɟɜ ɤɨɧɢɱɟɫɤɢɯ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ; ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ 

ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɢɡɧɨɫɚ ɢɥɢ ɩɨɜɪɟɠɞɟɧɢɹ (ɜɵɤɚɲɢɜɚɧɢɟ ɡɭɛɶɟɜ) ɡɚɦɟɧɢɬɶ 

ɧɨɜɵɦɢ. ɉɪɢ ɧɟɩɪɚɜɢɥɶɧɨɦ ɡɚɰɟɩɥɟɧɢɢ ɡɭɛɶɟɜ ɧɚɣɬɢ ɩɪɢɱɢɧɭ ɢ ɭɫɬɪɚɧɢɬɶ 

ɟɟ. ȼ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ ɢ ɧɚ ɫɛɨɪɤɭ ɜɟɞɭɳɟɟ ɢ ɜɟɞɨɦɨɟ ɤɨɧɢɱɟɫɤɢɟ ɡɭɛɱɚɬɵɟ 

ɤɨɥɟɫɚ ɩɨɫɬɚɜɥɹɸɬɫɹ ɤɨɦɩɥɟɤɬɨɦ, ɩɨɞɨɛɪɚɧɧɵɦ ɩɨ ɲɭɦɭ ɢ ɩɹɬɧɭ ɤɨɧɬɚɤɬɚ, 

ɩɨɷɬɨɦɭ ɜ ɫɥɭɱɚɟ ɩɨɜɪɟɠɞɟɧɢɹ ɨɞɧɨɝɨ ɢɡ ɧɢɯ ɧɚɞɨ ɡɚɦɟɧɹɬɶ ɨɛɚ ɤɨɥɟɫɚ; 

- ɩɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɲɢɩɨɜ ɤɪɟɫɬɨɜɢɧ ɢ ɜɬɭɥɨɤ, 

ɫɚɬɟɥɥɢɬɨɜ ɢ ɨɬɜɟɪɫɬɢɣ ɫɚɬɟɥɥɢɬɨɜ ɦɟɠɤɨɥɟɫɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɚɥɚ. 

ɉɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ ɩɨɜɪɟɠɞɟɧɢɹɯ ɦɨɠɧɨ ɨɬɩɨɥɢɪɨɜɚɬɶ ɩɨɜɟɪɯɧɨɫɬɢ 

ɦɟɥɤɨɡɟɪɧɢɫɬɨɣ ɲɤɭɪɤɨɣ, ɚ ɩɪɢ ɫɟɪɶɟɡɧɵɯ ɩɨɜɪɟɠɞɟɧɢɹɯ ɞɟɬɚɥɢ ɡɚɦɟɧɢɬɶ 

ɧɨɜɵɦɢ. Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɹɬɶ ɫɨɫɬɨɹɧɢɟ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɨɩɨɪɧɵɯ ɲɚɣɛ ɫɚɬɟɥɥɢɬɨɜ, ɲɟɟɤ ɢ ɬɨɪɰɨɜ ɤɨɥɟɫ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɢ ɢɯ 

ɩɨɫɚɞɨɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ɱɚɲɤɚɯ ɞɢɮɮɟɪɟɧɰɢɚɥɚ; 

- ɨɫɦɨɬɪɟɬɶ ɜɫɟ ɩɨɞɲɢɩɧɢɤɢ, ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɛɟɡ ɢɡɧɨɫɚ, ɫ ɝɥɚɞɤɢɦɢ 

ɪɚɛɨɱɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ. 

Ⱦɥɹ ɪɚɡɛɨɪɤɢ ɤɨɥɟɫɧɨɣ ɩɟɪɟɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɫɧɹɬɶ ɫɨ ɫɬɭɩɢɰɵ ɤɨɥɟɫɚ 

ɫ ɬɨɪɦɨɡɧɵɦ ɛɚɪɚɛɚɧɨɦ. 
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ɨɞɧɭ ɤɨɥɟɫɧɭɸ ɩɟɪɟɞɚɱɭ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɞɲɢɩɧɢɤɢ ɢɡ ɨɞɧɨɣ 

ɩɚɪɬɢɢ, ɬ. ɟ. ɫ ɨɞɢɧɚɤɨɜɨɣ ɦɚɪɤɢɪɨɜɤɨɣ ɢ ɫ ɨɞɢɧɚɤɨɜɵɦɢ ɩɨɥɹɦɢ ɞɨɩɭɫɤɨɜ. 

Ɋɚɫɫɬɨɩɨɪɢɬɶ ɢ ɫɧɹɬɶ ɭɩɨɪɧɵɟ ɝɚɣɤɢ 41 ɤɪɟɩɥɟɧɢɹ ɩɨɞɲɢɩɧɢɤɨɜ 

ɫɬɭɩɢɰɵ. ɉɨɞɚɬɶ ɫɥɟɝɤɚ ɜɩɟɪɟɞ ɫɬɭɩɢɰɭ ɤɨɥɟɫɚ ɢ ɜɵɩɪɟɫɫɨɜɚɬɶ ɜɧɭɬɪɟɧɧɟɟ 

ɤɨɥɶɰɨ ɧɚɪɭɠɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɢ ɤɨɪɨɧɧɨɟ ɡɭɛɱɚɬɨɟ ɤɨɥɟɫɨ ɫɨ ɫɬɭɩɢɰɟɣ [20]. 

ɋɧɹɬɶ ɫɬɭɩɢɰɭ 18 ɤɨɥɟɫɚ ɫ ɤɨɠɭɯɚ ɩɨɥɭɨɫɢ, ɩɪɢ ɷɬɨɦ ɫɧɢɦɚɟɬɫɹ 

ɜɧɭɬɪɟɧɧɟɟ ɤɨɥɶɰɨ ɜɧɭɬɪɟɧɧɟɝɨ ɩɨɞɲɢɩɧɢɤɚ. ɇɚɪɭɠɧɵɟ ɤɨɥɶɰɚ 

ɩɨɞɲɢɩɧɢɤɨɜ, ɦɚɧɠɟɬɚ, ɧɚɩɪɚɜɥɹɸɳɚɹ ɩɥɚɫɬɢɧɚ, ɦɚɫɥɨɫɴɟɦɧɨɟ ɤɨɥɶɰɨ, 

ɦɚɫɥɨɭɥɨɜɢɬɟɥɶ, ɪɚɫɩɨɪɧɨɟ ɤɨɥɶɰɨ ɫɥɟɞɭɟɬ ɞɟɦɨɧɬɢɪɨɜɚɬɶ ɜ ɫɥɭɱɚɟ ɢɯ 

ɡɚɦɟɧɵ. 

ɋɛɨɪɤɭ ɫɬɭɩɢɰɵ ɢ ɤɨɥɟɫɧɨɣ ɩɟɪɟɞɚɱɢ ɧɭɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. ɉɟɪɟɞ ɫɛɨɪɤɨɣ ɩɨɫɚɞɨɱɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɭɨɫɢ, 

ɫɬɭɩɢɰɵ ɡɭɛɶɟɜ ɤɨɥɟɫ ɫɦɚɡɚɬɶ ɤɨɧɫɢɫɬɟɧɬɧɨɣ ɫɦɚɡɤɨɣ. ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ 

ɫɬɭɩɢɰɵ ɧɟɨɛɯɨɞɢɦɨ ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɩɨɞɲɢɩɧɢɤɢ ɫɬɭɩɢɰɵ. ɍɫɬɚɧɨɜɢɬɶ 

ɤɨɠɭɯ 15 ɤɨɥɟɫɧɨɣ ɩɟɪɟɞɚɱɢ ɜ ɫɛɨɪɟ ɫ ɫɚɬɟɥɥɢɬɚɦɢ ɢ ɝɚɣɤɨɣ 4 

ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɡɚɡɨɪ ɦɟɠɞɭ ɭɩɨɪɧɨɣ ɲɚɣɛɨɣ ɢ ɫɨɥɧɟɱɧɵɦ ɡɭɛɱɚɬɵɦ 

ɤɨɥɟɫɨɦ 6. 

Ⱦɥɹ ɷɬɨɝɨ, ɜɪɚɳɚɹ ɫɬɭɩɢɰɭ, ɡɚɬɹɧɭɬɶ ɪɟɝɭɥɢɪɨɜɨɱɧɭɸ ɝɚɣɤɭ ɞɨ ɭɩɨɪɚ ɜ 

ɫɨɥɧɟɱɧɨɟ ɡɭɛɱɚɬɨɟ ɤɨɥɟɫɨ ɬɚɤ, ɱɬɨɛɵ ɢɦɟɥɨ ɦɟɫɬɨ ɥɟɝɤɨɟ ɩɨɞɬɨɪɦɚɠɢɜɚɧɢɟ. 

Ɂɚɬɟɦ ɨɬɩɭɫɬɢɬɶ ɝɚɣɤɭ ɧɚ 1/2 ɨɛɨɪɨɬɚ. ɍɫɬɚɧɨɜɢɬɶ ɫɬɨɩɨɪɧɭɸ ɩɥɚɫɬɢɧɭ ɢ 

ɤɪɵɲɤɭ. 

Ȼɨɥɬɵ 12 ɤɪɟɩɥɟɧɢɹ ɤɪɵɲɤɢ ɫɥɟɞɭɟɬ ɡɚɬɹɧɭɬɶ ɫ ɦɨɦɟɧɬɨɦ 35-49 ɇ.ɦ 

(3,6-5,0 ɤɝɫ.ɦ), ɛɨɥɬɵ 2 ɤɪɟɩɥɟɧɢɹ ɜɨɞɢɥɚ ɤ ɫɬɭɩɢɰɟ ɤɨɥɟɫɚ — 90-100 ɇ.ɦ (9-

10 ɤɝɫ.ɦ). 

Ⱦɥɹ ɪɚɡɛɨɪɤɢ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɟɫɢɬɶ ɡɚɞɧɢɣ ɦɨɫɬ, 

ɡɚɤɪɟɩɢɬɶ ɟɝɨ ɧɚ ɩɨɞɫɬɚɜɤɚɯ, ɫɥɢɬɶ ɦɚɫɥɨ ɢɡ ɤɚɪɬɟɪɨɜ ɝɥɚɜɧɨɣ ɢ ɤɨɥɟɫɧɵɯ 

ɩɟɪɟɞɚɱ, ɫɧɹɬɶ ɤɪɵɲɤɢ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɤɨɥɟɫɧɵɯ ɩɟɪɟɞɚɱ [14]. 
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ɍɩɢɪɚɹɫɶ ɧɚɤɨɧɟɱɧɢɤɨɦ 2 ɜ ɬɨɪɟɰ ɞɢɮɮɟɪɟɧɰɢɚɥɚ, ɜɜɟɪɬɵɜɚɬɶ ɜɢɧɬ 5 ɜ 

ɬɪɚɜɟɪɫɭ 4 ɞɨ ɩɨɥɧɨɝɨ ɫɧɹɬɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɥɶɰɚ ɩɨɞɲɢɩɧɢɤɚ. 

ȼɵɜɟɪɧɭɜ ɛɨɥɬɵ 9 ɤɪɟɩɥɟɧɢɹ ɱɚɲɟɤ ɞɢɮɮɟɪɟɧɰɢɚɥɚ, ɪɚɡɴɟɞɢɧɢɬɶ 

ɱɚɲɤɢ. ȼɵɧɭɬɶ ɱɚɲɤɭ, ɫɨɛɪɚɧɧɭɸ ɫ ɜɟɞɨɦɵɦ ɤɨɧɢɱɟɫɤɢɦ ɤɨɥɟɫɨɦ 17, 

ɤɪɟɫɬɨɜɢɧɭ 18 ɫ ɫɚɬɟɥɥɢɬɚɦɢ 19, ɜɬɭɥɤɚɦɢ ɢ ɲɚɣɛɚɦɢ. ȼɵɧɭɬɶ ɩɨɥɭɨɫɟɜɵɟ 

ɡɭɛɱɚɬɵɟ ɤɨɥɟɫɚ 14 ɢ 21 ɫ ɲɚɣɛɚɦɢ. 

Ɉɱɢɫɬɢɬɶ ɫɧɹɬɵɟ ɞɟɬɚɥɢ ɢ ɩɪɨɜɟɪɢɬɶ ɢɯ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ. ɉɪɢ 

ɩɨɜɵɲɟɧɧɨɦ ɢɡɧɨɫɟ ɢɥɢ ɧɚɥɢɱɢɢ ɫɥɟɞɨɜ ɡɚɟɞɚɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɜɬɭɥɨɤ ɢɯ 

ɫɥɟɞɭɟɬ ɡɚɦɟɧɢɬɶ. 

ɉɪɢ ɡɚɦɟɧɟ ɱɚɲɟɤ ɦɟɧɹɬɶ ɢɯ ɧɭɠɧɨ ɬɨɥɶɤɨ ɤɨɦɩɥɟɤɬɧɨ (ɨɛɟ ɱɚɲɤɢ 

ɞɨɥɠɧɵ ɢɦɟɬɶ ɨɞɢɧ ɧɨɦɟɪ ɤɨɦɩɥɟɤɬɚ). ɉɨɫɬɚɜɢɬɶ ɧɚ ɦɟɫɬɨ ɩɪɚɜɨɟ 

ɩɨɥɭɨɫɟɜɨɟ ɡɭɛɱɚɬɨɟ ɤɨɥɟɫɨ ɫ ɲɚɣɛɨɣ, ɤɪɟɫɬɨɜɢɧɭ, ɫɨɛɪɚɧɧɭɸ ɫ ɜɬɭɥɤɚɦɢ, 

ɫɚɬɟɥɥɢɬɚɦɢ ɢ ɲɚɣɛɚɦɢ. 

ȼɫɬɚɜɢɬɶ ɨɩɨɪɧɵɟ ɲɚɣɛɵ ɜ ɥɟɜɭɸ ɱɚɲɤɭ ɞɢɮɮɟɪɟɧɰɢɚɥɚ, ɫɨɛɪɚɧɧɭɸ ɫ 

ɜɟɞɨɦɵɦ ɡɭɛɱɚɬɵɦ ɤɨɥɟɫɨɦ, ɥɟɜɨɟ ɩɨɥɭɨɫɟɜɨɟ ɤɨɥɟɫɨ ɢ ɭɫɬɚɧɨɜɢɬɶ ɭɡɟɥ ɜ 

ɤɚɪɬɟɪ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ, ɩɪɢ ɷɬɨɦ ɛɨɥɬɵ ɤɪɟɩɥɟɧɢɹ ɜɟɞɨɦɨɝɨ ɤɨɥɟɫɚ 

ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɬɹɧɭɬɵ ɫ ɦɨɦɟɧɬɨɦ 245-294 ɇ.ɦ (25-30 ɤɝɫ.ɦ). ɋɨɜɦɟɫɬɢɬɶ 

ɱɚɲɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɩɨ ɡɚɜɨɞɫɤɢɦ ɦɟɬɤɚɦ, ɭɫɬɚɧɨɜɢɬɶ ɫɬɹɠɧɵɟ ɛɨɥɬɵ 9 ɢ 

ɡɚɬɹɧɭɬɶ ɢɯ ɫ ɦɨɦɟɧɬɨɦ 69-78 ɇ.ɦ (7-8 ɤɝɫ.ɦ). ɇɚɩɪɟɫɫɨɜɚɬɶ ɜɧɭɬɪɟɧɧɢɟ 

ɤɨɥɶɰɚ ɩɨɞɲɢɩɧɢɤɨɜ 11 ɢ 22 ɧɚ ɱɚɲɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ, ɡɚɬɟɦ ɡɚɩɪɟɫɫɨɜɚɬɶ 

ɧɚɪɭɠɧɵɟ ɤɨɥɶɰɚ ɜ ɝɧɟɡɞɚ ɤɚɪɬɟɪɚ. ɇɚɪɭɠɧɨɟ ɤɨɥɶɰɨ ɩɨɞɲɢɩɧɢɤɚ ɫɨ 

ɫɬɨɪɨɧɵ ɜɟɞɨɦɨɝɨ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɧɨɫɬɶɸ ɡɚɩɪɟɫɫɨɜɵɜɚɬɶ ɩɨɫɥɟ 

ɭɫɬɚɧɨɜɤɢ ɜɟɞɭɳɟɝɨ ɤɨɥɟɫɚ. 

ɉɪɢ ɫɛɨɪɤɟ ɤɚɪɬɟɪɚ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɦɧɢɬɶ, ɱɬɨ 

ɤɪɵɲɤɢ ɩɨɞɲɢɩɧɢɤɨɜ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɧɟ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵ, ɬ. ɤ. ɨɧɢ 

ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɜ ɫɛɨɪɟ ɫ ɤɚɪɬɟɪɨɦ, ɩɨɷɬɨɦɭ ɤɚɠɞɭɸ ɤɪɵɲɤɭ ɧɭɠɧɨ 

ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɬɨ ɦɟɫɬɨ, ɝɞɟ ɨɧɚ ɧɚɯɨɞɢɥɚɫɶ. 

ɋɛɨɪɤɭ ɢ ɭɫɬɚɧɨɜɤɭ ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ ɜɟɞɭɳɟɝɨ ɤɨɧɢɱɟɫɤɨɝɨ ɤɨɥɟɫɚ 

ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɩɨɪɹɞɤɟ, ɨɛɪɚɬɧɨɦ ɟɟ ɪɚɡɛɨɪɤɟ. ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ 

ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɜ ɤɚɪɬɟɪ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ 
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ɡɚɰɟɩɥɟɧɢɟ ɜɟɞɨɦɨɝɨ ɢ ɜɟɞɭɳɟɝɨ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ ɩɨ ɛɨɤɨɜɨɦɭ ɡɚɡɨɪɭ, 

ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɛɵɬɶ (0,25-0,35) ɦɦ ɢ ɩɹɬɧɭ ɤɨɧɬɚɤɬɚ. 

Ȼɨɤɨɜɨɣ ɡɚɡɨɪ ɜ ɡɚɰɟɩɥɟɧɢɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧ ɨɞɧɨɜɪɟɦɟɧɧɨɣ 

ɪɟɝɭɥɢɪɨɜɤɨɣ ɩɨɞɲɢɩɧɢɤɨɜ ɜɟɞɭɳɟɝɨ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ ɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɟɝɭɥɢɪɨɜɤɭ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɬɹɝɚ ɩɨɞɲɢɩɧɢɤɨɜ ɜɟɞɭɳɟɝɨ ɤɨɧɢɱɟɫɤɨɝɨ ɡɭɛɱɚɬɨɝɨ 

ɤɨɥɟɫɚ ɜ ɫɛɨɪɟ, ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɛɨɤɨɜɨɝɨ ɡɚɡɨɪɚ ɢ ɩɹɬɧɚ 

ɤɨɧɬɚɤɬɚ ɤɨɧɢɱɟɫɤɨɣ ɩɚɪɵ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɬɹɝɚ ɜ ɤɨɧɢɱɟɫɤɢɯ ɩɨɞɲɢɩɧɢɤɚɯ 

ɜɟɞɭɳɟɝɨ ɤɨɧɢɱɟɫɤɨɝɨ ɤɨɥɟɫɚ ɜ ɫɛɨɪɟ ɩɪɢ ɧɚɥɢɱɢɢ ɨɫɟɜɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ: 

ɍɦɟɧɶɲɢɬɟ ɜɵɫɨɬɭ ɪɟɝɭɥɢɪɨɜɨɱɧɨɣ ɜɬɭɥɤɢ 30 ɲɥɢɮɨɜɚɧɢɟɦ ɢɥɢ 

ɡɚɦɟɧɨɣ ɜɬɭɥɤɚɦɢ ɢɡ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɧɚ ɜɟɥɢɱɢɧɭ ɨɫɟɜɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ 

ɩɥɸɫ (0,04-0,06) ɦɦ. 

Ɂɚɬɹɧɢɬɟ ɝɚɣɤɭ 2 ɤɪɟɩɥɟɧɢɹ ɮɥɚɧɰɚ ɫ ɦɨɦɟɧɬɨɦ 590-690 ɇ.ɦ (60-70 

ɤɝɫ.ɦ). 

ɉɪɨɜɟɪɶɬɟ ɫɢɥɭ ɩɪɨɜɨɪɚɱɢɜɚɧɢɹ ɫɬɚɤɚɧɚ ɩɨɞɲɢɩɧɢɤɨɜ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ 

ɛɵɬɶ ɪɚɜɧɚ 10-24 ɇ (1,0-2,5 ɤɝɫ). Ɂɚɦɟɪɹɣɬɟ ɫɢɥɭ ɩɪɨɜɨɪɚɱɢɜɚɧɢɹ ɩɪɢ 

ɧɟɩɪɟɪɵɜɧɨɦ ɜɪɚɳɟɧɢɢ ɫɬɚɤɚɧɚ ɜ ɨɞɧɭ ɫɬɨɪɨɧɭ ɧɟ ɦɟɧɟɟ ɱɟɦ ɩɨɫɥɟ ɩɹɬɢ 

ɩɨɥɧɵɯ ɨɛɨɪɨɬɨɜ. ɉɨɞɲɢɩɧɢɤɢ ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɫɦɚɡɚɧɵ, ɚ ɤɪɵɲɤɚ 

ɫɬɚɤɚɧɚ ɩɨɞɲɢɩɧɢɤɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɫɞɜɢɧɭɬɚ ɬɚɤ, ɱɬɨɛɵ ɦɚɧɠɟɬɚ ɧɟ 

ɨɤɚɡɵɜɚɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɪɚɳɟɧɢɸ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ. 

Ɉɬɪɟɝɭɥɢɪɨɜɚɧɧɭɸ ɩɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦɭ ɧɚɬɹɝɭ ɫɛɨɪɨɱɧɭɸ ɟɞɢɧɢɰɭ 

ɜɟɞɭɳɟɝɨ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ ɭɫɬɚɧɨɜɢɬɟ ɜ ɤɚɪɬɟɪ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ. 

ɍɫɬɚɧɨɜɢɬɟ ɞɢɮɮɟɪɟɧɰɢɚɥ ɢ ɡɚɬɹɧɢɬɟ ɛɨɥɬɵ ɤɪɟɩɥɟɧɢɹ ɤɪɵɲɟɤ 

ɩɨɞɲɢɩɧɢɤɨɜ ɦɟɠɤɨɥɟɫɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɫ ɦɨɦɟɧɬɨɦ 100-120 ɇ.ɦ (10-12 

ɤɝɫ.ɦ). 

Ɉɬɪɟɝɭɥɢɪɭɣɬɟ ɩɨɞɲɢɩɧɢɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɪɟɝɭɥɢɪɨɜɨɱɧɵɦɢ 

ɝɚɣɤɚɦɢ, ɞɥɹ ɷɬɨɝɨ ɪɚɜɧɨɦɟɪɧɨ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɡɚɬɹɝɢɜɚɣɬɟ ɢɯ ɞɨ ɦɨɦɟɧɬɚ, ɩɪɢ 

ɤɨɬɨɪɨɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɪɵɲɤɚɦɢ ɩɨɞɲɢɩɧɢɤɨɜ ɭɜɟɥɢɱɢɬɫɹ ɧɚ (0,1-0,2) 

ɦɦ. Ɉɬɪɟɝɭɥɢɪɨɜɚɜ ɩɨɞɲɢɩɧɢɤɢ, ɡɚɬɹɧɢɬɟ ɨɤɨɧɱɚɬɟɥɶɧɨ ɛɨɥɬɵ ɤɪɟɩɥɟɧɢɹ 
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Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɡɚɞɧɟɝɨ ɦɨɫɬɚ 

ɉɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɌɈ-1: 

ɡɚɤɪɟɩɢɬɶ ɤɚɪɬɟɪ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɢ ɛɨɥɬɵ ɤɪɟɩɥɟɧɢɹ ɤɪɵɲɤɢ ɜɨɞɢɥɚ 

ɤɨɥɟɫɧɵɯ ɩɟɪɟɞɚɱ ɡɚɞɧɟɝɨ ɦɨɫɬɚ, ɩɪɨɛɤɢ ɫɥɢɜɧɵɯ ɢ ɡɚɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. 

Ɇɨɦɟɧɬ ɡɚɬɹɠɤɢ ɝɚɟɤ (ɞɥɹ ɦɨɫɬɨɜ ɄȺɆȺɁ) – 160-180 ɇ.ɦ (16-18 ɤɝɫ.ɦ), 

ɛɨɥɬɨɜ – 36-50 ɇ.ɦ (3,6-5 ɤɝɫ.ɦ); 

ɨɱɢɫɬɢɬɶ ɨɬ ɝɪɹɡɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɡɚɞɧɟɝɨ ɦɨɫɬɚ. Ƚɨɥɨɜɤɚ 

ɤɥɚɩɚɧɚ ɞɨɥɠɧɚ ɥɟɝɤɨ ɜɪɚɳɚɬɶɫɹ ɨɬ ɭɫɢɥɢɹ ɪɭɤɢ. 

ɉɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɌɈ-2: 

ɩɪɨɜɟɪɢɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɣ ɡɚɞɧɟɝɨ ɦɨɫɬɚ. ɉɨɞɬɟɤɚɧɢɟ ɦɚɫɥɚ 

ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ; 

ɩɪɨɜɟɪɢɬɶ ɤɪɟɩɥɟɧɢɟ ɞɚɬɱɢɤɚ ɜɤɥɸɱɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ɛɥɨɤɢɪɨɜɤɢ 

ɦɟɠɤɨɥɟɫɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɚɥɚ; 

ɡɚɤɪɟɩɢɬɶ ɤɚɪɬɟɪ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɢ ɛɨɥɬɵ ɤɪɟɩɥɟɧɢɹ ɤɪɵɲɤɢ ɜɨɞɢɥɚ 

ɤɨɥɟɫɧɵɯ ɩɟɪɟɞɚɱ ɡɚɞɧɟɝɨ ɦɨɫɬɚ; 

ɩɪɨɜɟɪɢɬɶ ɢ ɞɨɜɟɫɬɢ ɞɨ ɧɨɪɦɵ ɭɪɨɜɟɧɶ ɦɚɫɥɚ ɞɨ ɤɪɨɦɤɢ ɤɨɧɬɪɨɥɶɧɨɝɨ 

ɨɬɜɟɪɫɬɢɹ ɜ ɤɚɪɬɟɪɚɯ ɝɥɚɜɧɨɣ ɢ ɤɨɥɟɫɧɵɯ ɩɟɪɟɞɚɱ ɡɚɞɧɟɝɨ ɦɨɫɬɚ; 

ɨɱɢɫɬɢɬɶ ɨɬ ɝɪɹɡɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɦɨɫɬɚ. Ƚɨɥɨɜɤɚ ɤɥɚɩɚɧɚ 

ɞɨɥɠɧɚ ɥɟɝɤɨ ɜɪɚɳɚɬɶɫɹ ɨɬ ɭɫɢɥɢɹ ɪɭɤɢ. 

ɉɪɢ ɫɟɡɨɧɧɨɦ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ (ɋɌɈ): 

ɉɪɨɜɟɪɢɬɶ ɪɚɛɨɬɭ ɦɟɯɚɧɢɡɦɚ ɛɥɨɤɢɪɨɜɤɢ ɦɟɠ ɤɨɥɟɫɧɨɝɨ 

ɞɢɮɮɟɪɟɧɰɢɚɥɚ. ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɛɥɨɤɢɪɨɜɤɢ ɞɨɥɠɟɧ ɡɚɝɨɪɚɬɶɫɹ ɫɢɝɧɚɥɢɡɚɬɨɪ 

ɧɚ ɩɚɧɟɥɢ ɩɪɢɛɨɪɨɜ; 

ɩɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ ɩɨɞɲɢɩɧɢɤɨɜ ɫɬɭɩɢɰ ɤɨɥɟɫ (ɩɪɢ ɫɧɹɬɵɯ 

ɫɬɭɩɢɰɚɯ). ɇɚ ɪɨɥɢɤɚɯ ɢ ɨɛɨɣɦɚɯ ɩɨɞɲɢɩɧɢɤɨɜ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɜɢɞɢɦɵɯ 

ɪɚɤɨɜɢɧ ɢ ɬɪɟɳɢɧ. Ɋɨɥɢɤɢ ɧɟ ɞɨɥɠɧɵ ɜɵɩɚɞɚɬɶ ɢɡ ɫɟɩɚɪɚɬɨɪɨɜ. ɉɨɫɥɟ 

ɩɪɨɜɟɪɤɢ ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɩɨɞɲɢɩɧɢɤɢ ɤɨɥɟɫ; 

ɫɦɟɧɢɬɶ ɫɦɚɡɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɜ ɫɬɭɩɢɰɚɯ ɤɨɥɟɫ. ɍɞɚɥɢɬɶ ɫɬɚɪɵɣ 

ɫɦɚɡɨɱɧɵɣ ɦɚɬɟɪɢɚɥ, ɩɪɨɦɵɬɶ ɤɟɪɨɫɢɧɨɦ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɫɬɭɩɢɰɵ, 

ɩɨɞɲɢɩɧɢɤɢ, ɝɚɣɤɢ ɢ ɲɚɣɛɵ. Ɂɚɥɨɠɢɬɶ ɫɦɚɡɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɦɟɠɞɭ 
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ɪɨɥɢɤɚɦɢ ɢ ɫɟɩɚɪɚɬɨɪɚɦɢ ɩɨɞɲɢɩɧɢɤɨɜ ɪɚɜɧɨɦɟɪɧɨ ɩɨ ɜɫɟɣ ɨɤɪɭɠɧɨɫɬɢ ɢ ɜ 

ɩɨɥɨɫɬɶ ɫɬɭɩɢɰɵ ɦɟɠɞɭ ɨɛɨɣɦɚɦɢ ɩɨɞɲɢɩɧɢɤɨɜ; 

ɡɚɤɪɟɩɢɬɶ ɤɚɪɬɟɪ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɢ ɛɨɥɬɵ ɤɪɟɩɥɟɧɢɹ ɤɪɵɲɤɢ ɜɨɞɢɥɚ 

ɤɨɥɟɫɧɵɯ ɩɟɪɟɞɚɱ ɡɚɞɧɟɝɨ ɦɨɫɬɚ; 

ɡɚɤɪɟɩɢɬɶ ɝɚɣɤɢ ɮɥɚɧɰɟɜ ɜɚɥɨɜ ɜɟɞɭɳɢɯ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ ɡɚɞɧɟɝɨ ɦɨɫɬɚ 

(ɩɪɢ ɧɚɥɢɱɢɢ ɩɟɪɟɦɟɳɟɧɢɹ). Ɉɩɪɟɞɟɥɢɬɶ ɧɚɥɢɱɢɟ ɩɟɪɟɦɟɳɟɧɢɹ 

ɩɨɤɚɱɢɜɚɧɢɟɦ ɤɚɪɞɚɧɧɨɝɨ ɜɚɥɚ ɪɭɤɚɦɢ. ɉɪɢ ɧɚɥɢɱɢɢ ɩɟɪɟɦɟɳɟɧɢɹ 

ɨɬɫɨɟɞɢɧɢɬɶ ɤɚɪɞɚɧɧɵɣ ɜɚɥ, ɪɚɫɤɨɧɬɪɢɬɶ ɢ ɡɚɬɹɧɭɬɶ ɝɚɣɤɭ ɤɪɟɩɥɟɧɢɹ ɮɥɚɧɰɚ 

ɦɨɦɟɧɬɨɦ 250-300 ɇ.ɦ (25-30 ɤɝɫ.ɦ). ȼɞɚɜɢɬɶ ɤɪɚɣ ɝɚɣɤɢ ɜ ɩɚɡ ɜɚɥɚ; 

ɫɦɟɧɢɬɶ ɦɚɫɥɨ ɜ ɤɚɪɬɟɪɚɯ ɝɥɚɜɧɨɣ ɢ ɤɨɥɟɫɧɵɯ ɩɟɪɟɞɚɱ ɡɚɞɧɟɝɨ ɦɨɫɬɚ. 

ȼɵɜɟɪɧɭɬɶ ɩɪɨɛɤɢ ɤɨɧɬɪɨɥɶɧɵɯ ɢ ɡɚɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. ɍɞɚɥɢɬɶ ɨɬɥɨɠɟɧɢɹ ɫ 

ɦɚɝɧɢɬɨɜ ɫɥɢɜɧɵɯ ɩɪɨɛɨɤ. Ɂɚɥɢɬɶ ɦɚɫɥɨ ɞɨ ɭɪɨɜɧɹ ɤɪɨɦɤɢ ɤɨɧɬɪɨɥɶɧɨɝɨ 

ɨɬɜɟɪɫɬɢɹ. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɦɨɫɬɚ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɩɨɞɚɣɬɟ ɜɨɡɞɭɯ ɱɟɪɟɡ ɪɟɡɶɛɨɜɨɟ 

ɨɬɜɟɪɫɬɢɟ ɩɨɞ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɤɚɪɬɟɪɚ ɦɨɫɬɚ ɫ ɢɡɛɵɬɨɱɧɵɦ 

ɞɚɜɥɟɧɢɟɦ ɜ ɤɚɪɬɟɪɟ 19,6-24,5 ɤɉɚ (0,20-0,25 ɤɝɫ/ɫɦ2). 

ɉɨɞɬɟɤɚɧɢɟ ɦɚɫɥɚ ɱɟɪɟɡ ɦɚɧɠɟɬɵ, ɦɟɫɬɚ ɫɨɟɞɢɧɟɧɢɣ ɢ ɫɜɚɪɧɵɟ ɲɜɵ ɧɚ 

ɤɚɪɬɟɪɟ ɦɨɫɬɚ ɧɟɞɨɩɭɫɬɢɦɵ (ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ ɦɚɫɥɹɧɵɯ ɩɹɬɟɧ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɹɯ ɜ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɡɨɧɚɯ, ɤɪɨɦɟ ɫɜɚɪɧɵɯ ɲɜɨɜ, ɛɟɡ 

ɤɚɩɥɟɨɛɪɚɡɨɜɚɧɢɹ ɧɟ ɹɜɥɹɟɬɫɹ ɛɪɚɤɨɜɨɱɧɵɦ ɩɪɢɡɧɚɤɨɦ). 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜɵɜɟɪɧɢɬɟ ɩɪɨɛɤɢ ɤɨɧɬɪɨɥɶɧɵɯ ɨɬɜɟɪɫɬɢɣ 

ɧɚ ɤɚɪɬɟɪɚɯ ɝɥɚɜɧɨɣ ɢ ɤɨɥɟɫɧɵɯ ɩɟɪɟɞɚɱ ɡɚɞɧɟɝɨ ɦɨɫɬɚ. ȿɫɥɢ ɩɪɢ ɷɬɨɦ ɧɟɬ 

ɬɟɱɢ ɦɚɫɥɚ ɢɡ ɤɨɧɬɪɨɥɶɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɞɨɥɟɣɬɟ ɦɚɫɥɨ ɞɨ ɟɝɨ ɭɪɨɜɧɹ ɱɟɪɟɡ 

ɡɚɥɢɜɧɨɟ ɨɬɜɟɪɫɬɢɟ. 

Ɂɚɦɟɧɚ ɦɚɫɥɚ. ɋɥɢɜɚɣɬɟ ɨɬɪɚɛɨɬɚɜɲɟɟ ɦɚɫɥɨ, ɤɨɝɞɚ ɨɧɨ ɟɳɟ ɬɟɩɥɨɟ ɨɬ 

ɧɚɝɪɟɜɚ ɩɪɢ ɪɚɛɨɬɟ. ɋɥɢɜ ɦɚɫɥɚ ɨɫɭɳɟɫɬɜɥɹɣɬɟ ɱɟɪɟɡ ɫɥɢɜɧɨɟ ɨɬɜɟɪɫɬɢɟ, 

ɜɵɜɟɪɧɭɜ ɩɪɨɛɤɢ ɤɨɧɬɪɨɥɶɧɨɝɨ, ɡɚɥɢɜɧɨɝɨ ɢ ɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɣ. 

Ɂɚɦɟɧɭ ɦɚɫɥɚ ɩɪɨɜɨɞɢɬɟ ɫɨɝɥɚɫɧɨ ɯɢɦɦɨɬɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ – ɞɥɹ 

ɦɨɫɬɨɜ ɄȺɆȺɁ, ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɢɡɥɨɠɟɧɧɵɦɢ ɜ 

ɉɪɢɥɨɠɟɧɢɢ Ɍ – ɞɥɹ ɦɨɫɬɨɜ ɮ. «MADARA». ɉɨɫɥɟ ɫɥɢɜɚ ɦɚɫɥɚ ɩɪɨɛɤɭ 
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ɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɭɫɬɚɧɨɜɢɬɟ ɧɚ ɦɟɫɬɨ. ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ 

ɩɟɪɟɞɚɱ ɦɨɫɬɨɜ ɩɪɨɦɵɜɚɣɬɟ ɞɢɡɟɥɶɧɵɦ ɬɨɩɥɢɜɨɦ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɩɪɨɞɭɜɤɨɣ 

ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɞɲɢɩɧɢɤɨɜ ɫɬɭɩɢɰ ɤɨɥɟɫ ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ ɧɭɠɧɨ 

ɩɪɨɜɨɞɢɬɶ ɩɪɢ ɜɵɜɟɲɟɧɧɵɯ ɤɨɥɟɫɚɯ ɢ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɟɟ: 

ɡɚɬɹɧɭɬɶ ɝɚɣɤɭ ɤɪɟɩɥɟɧɢɹ ɩɨɞɲɢɩɧɢɤɨɜ ɞɨ ɧɚɱɚɥɚ ɬɨɪɦɨɠɟɧɢɹ 

ɫɬɭɩɢɰɵ, ɩɨɜɨɪɚɱɢɜɚɹ ɟɟ ɜ ɨɛɟ ɫɬɨɪɨɧɵ; 

ɨɬɜɟɪɧɭɬɶ ɝɚɣɤɭ ɩɪɢɦɟɪɧɨ ɧɚ 1/6 ɨɛɨɪɨɬɚ ɞɨ ɫɨɜɩɚɞɟɧɢɹ ɪɟɡɶɛɨɜɨɝɨ 

ɨɬɜɟɪɫɬɢɹ ɫ ɛɥɢɠɚɣɲɢɦ ɨɬɜɟɪɫɬɢɟɦ ɜ ɡɚɦɤɨɜɨɣ ɲɚɣɛɟ; 

ɜɜɟɪɧɭɬɶ ɞɨ ɭɩɨɪɚ ɛɨɥɬ ɫ ɨɬɝɢɛɧɨɣ ɲɚɣɛɨɣ ɜ ɪɟɡɶɛɨɜɨɟ ɨɬɜɟɪɫɬɢɟ ɝɚɣɤɢ 

ɫ ɭɫɬɚɧɨɜɤɨɣ ɨɬɝɢɛɧɨɝɨ ɭɫɢɤɚ ɲɚɣɛɵ ɧɚ ɝɪɚɧɶ ɝɚɣɤɢ. Ɇɨɦɟɧɬ ɡɚɬɹɠɤɢ ɛɨɥɬɚ 

— 20-25 ɇ.ɦ (2,0-2,5 ɤɝɫ.ɦ); 

ɨɬɨɝɧɭɬɶ ɭɫɢɤɢ ɨɬɝɢɛɧɨɣ ɲɚɣɛɵ ɧɚ ɞɜɟ ɝɪɚɧɢ ɛɨɥɬɚ, ɩɪɢ ɷɬɨɦ ɛɨɥɬ 

ɞɨɥɠɟɧ ɜɯɨɞɢɬɶ ɜ ɨɬɜɟɪɫɬɢɟ ɡɚɦɤɨɜɨɣ ɲɚɣɛɵ; 

ɩɪɨɜɟɪɢɬɶ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɢ ɥɟɝɤɨɫɬɶ ɜɪɚɳɟɧɢɹ ɫɬɭɩɢɰɵ ɜ ɞɜɭɯ 

ɧɚɩɪɚɜɥɟɧɢɹɯ; 

ɡɚɜɟɪɧɭɬɶ ɫɬɨɩɨɪɧɵɣ ɜɢɧɬ. 

1.2 Ɂɚɦɟɧɚ ɡɚɞɧɟɝɨ ɦɨɫɬɚ 

Ⱦɥɹ ɫɧɹɬɢɹ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɧɭɠɧɨ ɜɵɜɟɪɧɭɬɶ ɦɚɝɧɢɬɧɭɸ ɩɪɨɛɤɭ 

ɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɤɚɪɬɟɪɚ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɢ ɫɥɢɬɶ ɦɚɫɥɨ. ɉɨɫɥɟ ɫɥɢɜɚ ɩɪɨɛɤɭ 

ɨɱɢɫɬɢɬɶ ɢ ɜɜɟɪɧɭɬɶ. 

ɉɪɢɩɨɞɧɹɬɶ ɡɚ ɪɚɦɭ ɡɚɞɧɸɸ ɱɚɫɬɶ ɚɜɬɨɛɭɫɚ (ɲɚɫɫɢ), ɡɚɬɨɪɦɨɡɢɬɶ 

ɚɜɬɨɛɭɫ ɩɨɫɪɟɞɫɬɜɨɦ ɫɬɨɹɧɨɱɧɨɣ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ. Ɉɬɜɟɪɧɭɬɶ ɝɚɣɤɢ 

ɤɪɟɩɥɟɧɢɹ ɤɨɥɟɫ, ɩɨɞɤɚɬɢɬɶ ɬɟɥɟɠɤɭ ɢ ɫɧɹɬɶ ɢɯ ɫ ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ ɫɬɨɪɨɧɵ 

ɚɜɬɨɛɭɫɚ ɇɟɮɚɡ. 

Ɉɫɥɚɛɢɬɶ ɧɚɤɢɞɧɵɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɝɚɣɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɬɨɹɧɨɱɧɨɣ 

ɢ ɪɚɛɨɱɟɣ ɬɨɪɦɨɡɧɵɯ ɫɢɫɬɟɦ ɤ ɬɪɨɣɧɢɤɚɦ ɪɚɡɜɨɞɚ ɜɨɡɞɭɯɚ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ 

ɥɨɧɠɟɪɨɧɚɯ ɤɚɪɤɚɫɚ ɨɫɧɨɜɚɧɢɹ ɲɚɫɫɢ, ɢ ɜɵɜɟɪɧɭɬɶ ɲɥɚɧɝɢ ɢɡ ɬɪɨɣɧɢɤɨɜ 

ɪɚɡɜɨɞɚ ɜɨɡɞɭɯɚ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ ɤɚɪɬɟɪɟ ɡɚɞɧɟɝɨ ɦɨɫɬɚ [20]. 
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Ɉɬɫɨɟɞɢɧɢɬɶ ɤɚɛɟɥɢ ɨɬ ɦɨɞɭɥɹɬɨɪɨɜ ȺȻɋ, ɲɥɚɧɝ ɢ ɲɬɟɤɟɪ ɩɪɨɜɨɞɚ 

ɞɚɬɱɢɤɚ ɛɥɨɤɢɪɨɜɤɢ ɨɬ ɆɄȾ, ɪɟɝɭɥɹɬɨɪɵ ɩɨɥɨɠɟɧɢɹ ɤɭɡɨɜɚ, ɝɚɣɤɢ ɤɪɟɩɥɟɧɢɹ 

ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɨɬ ɧɢɠɧɢɯ ɤɪɨɧɲɬɟɣɧɨɜ, ɫɧɹɬɶ ɨɛɨɥɨɱɤɢ ɩɧɟɜɦɨɷɥɟɦɟɧɬɨɜ 

ɩɨɞɜɟɫɤɢ. 

Ɉɬɜɟɪɧɭɬɶ ɛɨɥɬɵ ɤɪɟɩɥɟɧɢɹ ɮɥɚɧɰɚ ɤɚɪɞɚɧɧɨɝɨ ɜɚɥɚ ɩɪɢɜɨɞɚ ɡɚɞɧɟɝɨ 

ɦɨɫɬɚ ɤ ɮɥɚɧɰɭ ɜɟɞɭɳɟɝɨ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ, ɜɵɧɭɬɶ ɛɨɥɬɵ 

ɢ ɨɬɜɟɫɬɢ ɤɚɪɞɚɧɧɵɣ ɜɚɥ ɜ ɫɬɨɪɨɧɭ. ɉɨɞɜɟɫɬɢ ɩɨɞ ɡɚɞɧɢɣ ɦɨɫɬ ɩɨɞɴɟɦɧɢɤ ɢ 

ɫɥɟɝɤɚ ɜɵɜɟɫɢɬɶ ɦɨɫɬ. Ɉɬɫɨɟɞɢɧɢɬɶ ɨɬ ɤɚɪɬɟɪɚ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɢ ɤɚɪɬɟɪɚ 

ɦɨɫɬɚ ɪɟɚɤɬɢɜɧɵɟ ɲɬɚɧɝɢ ɡɚɞɧɟɣ ɩɨɞɜɟɫɤɢ. 

ɉɨɞɧɹɬɶ ɡɚɞɧɸɸ ɱɚɫɬɶ ɚɜɬɨɛɭɫɚ ɢ ɭɛɪɚɬɶ ɩɨɞɫɬɚɜɤɭ. 

ȼɵɤɚɬɢɬɶ ɩɨɞɴɟɦɧɢɤ ɫ ɡɚɞɧɢɦ ɦɨɫɬɨɦ ɢɡ-ɩɨɞ ɚɜɬɨɛɭɫɚ, ɩɨɞɫɬɚɜɢɬɶ ɩɨɞ 

ɤɚɪɤɚɫ ɨɫɧɨɜɚɧɢɹ ɩɨɞɫɬɚɜɤɭ ɢ ɨɩɭɫɬɢɬɶ ɟɝɨ. 

ɋɧɹɬɶ ɡɚɞɧɢɣ ɦɨɫɬ ɫ ɇ-ɨɛɪɚɡɧɨɣ ɪɚɦɨɣ ɫ ɩɨɞɴɟɦɧɢɤɚ ɢ ɭɫɬɚɧɨɜɢɬɶ ɟɝɨ 

ɧɚ ɬɟɥɟɠɤɭ. 

Ɉɬɫɨɟɞɢɧɢɬɶ ɇ-ɨɛɪɚɡɧɭɸ ɪɚɦɭ ɨɬ ɡɚɞɧɟɝɨ ɦɨɫɬɚ. Ɉɬɜɟɪɧɭɬɶ ɝɚɣɤɢ 

ɤɪɟɩɥɟɧɢɹ ɫɬɪɟɦɹɧɨɤ ɡɚɞɧɟɣ ɩɧɟɜɦɨɩɨɞɜɟɫɤɢ, ɫɧɹɬɶ ɫɬɪɟɦɹɧɤɢ. Ɉɬɫɨɟɞɢɧɢɬɶ 

ɩɧɟɜɦɨɛɚɥɥɨɧɵ, ɪɟɝɭɥɹɬɨɪɵ ɩɨɥɨɠɟɧɢɹ ɤɭɡɨɜɚ ɢ ɚɦɨɪɬɢɡɚɬɨɪɵ. 

ɍɫɬɚɧɨɜɤɭ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɦɨɫɬɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɜɦɟɫɬɢɬɶ ɨɩɨɪɧɵɟ 

ɩɨɫɚɞɨɱɧɵɟ ɩɥɨɳɚɞɤɢ ɩɨɞ ɭɫɬɚɧɨɜɤɭ ɩɧɟɜɦɨɛɚɥɥɨɧɨɜ ɩɨɞɜɟɫɤɢ, ɪɟɝɭɥɹɬɨɪɨɜ 

ɩɨɥɨɠɟɧɢɹ ɤɭɡɨɜɚ ɢ ɚɦɨɪɬɢɡɚɬɨɪɨɜ. 

ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɟɫɚ ɧɚ ɫɬɭɩɢɰɭ, ɧɚɜɟɪɧɭɬɶ ɝɚɣɤɢ ɢ ɡɚɬɹɧɭɬɶ ɢɯ ɜ 

ɞɢɚɝɨɧɚɥɶɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫ ɦɨɦɟɧɬɨɦ 540-670 ɇ.ɦ (54-67 ɤɝɫ.ɦ). 

ɉɪɨɜɟɪɢɬɶ ɜɟɥɢɱɢɧɭ ɯɨɞɚ ɲɬɨɤɨɜ ɬɨɪɦɨɡɧɵɯ ɤɚɦɟɪ ɡɚɞɧɟɝɨ ɦɨɫɬɚ. 

ȼɵɜɟɪɧɭɬɶ ɩɪɨɛɤɭ ɡɚɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɡɚɞɧɟɝɨ 

ɦɨɫɬɚ ɢ ɡɚɥɢɬɶ ɦɚɫɥɨ. ȼɜɟɪɧɭɬɶ ɢ ɡɚɬɹɧɭɬɶ ɩɪɨɛɤɭ. 

ɉɪɨɜɟɪɢɬɶ ɪɚɛɨɬɭ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɩɪɨɛɟɝɨɦ. ɉɟɪɟɝɪɟɜ ɩɨɞɲɢɩɧɢɤɨɜ 

ɫɬɭɩɢɰ ɤɨɥɟɫ ɢ ɩɨɞɲɢɩɧɢɤɨɜ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

Ɂɚɞɧɢɣ ɦɨɫɬ 

Зɚɞɧɢɣ ɦɨɫɬ ɧɚ ɚɜɬɨɛɭɫɧɵɯ ɲɚɫɫɢ — ɜɟɞɭɳɢɣ, ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ, ɫ 
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ɤɨɧɢɱɟɫɤɨɝɨ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ 12 ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɞɭɳɟɝɨ ɤɨɥɟɫɚ 15 

ɪɟɝɭɥɢɪɭɟɬɫɹ ɝɚɣɤɚɦɢ, ɜɜɟɪɧɭɬɵɦɢ ɜ ɝɧɟɡɞɚ ɩɨɞɲɢɩɧɢɤɨɜ. 

Кɨɥɟɫɧɚя ɩɟɪɟɞɚɱɚ — ɩɥɚɧɟɬɚɪɧɚɹ, ɫ ɩɹɬɶɸ ɫɚɬɟɥɥɢɬɚɦɢ, ɫ 

ɩɪɹɦɨɡɭɛɵɦɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ ɡɭɛɱɚɬɵɦɢ ɤɨɥɟɫɚɦɢ. Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɨɬ 

ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɤ ɫɬɭɩɢɰɟ ɤɨɥɟɫɚ ɩɟɪɟɞɚɟɬɫɹ ɱɟɪɟɡ ɩɨɥɭɨɫɶ 1, ɫɨɥɧɟɱɧɨɟ 

ɡɭɛɱɚɬɨɟ ɤɨɥɟɫɨ 4 ɢ ɞɚɥɟɟ ɧɚ ɫɚɬɟɥɥɢɬɵ, ɤɨɬɨɪɵɟ ɩɟɪɟɤɚɬɵɜɚɸɬɫɹ ɩɨ 

ɧɟɩɨɞɜɢɠɧɨ ɡɚɤɪɟɩɥɟɧɧɨɦɭ ɧɚ ɰɚɩɮɟ ɤɚɪɬɟɪɚ ɦɨɫɬɚ ɢ ɤɨɪɨɧɧɨɦɭ ɡɭɛɱɚɬɨɦɭ 

ɤɨɥɟɫɭ 5 ɢ ɜɪɚɳɚɸɬ ɜɨɞɢɥɨ 3, ɫɨɟɞɢɧɟɧɧɨɟ ɫɨ ɫɬɭɩɢɰɟɣ 2 ɜɟɞɨɦɨɝɨ ɡɭɛɱɚɬɨɝɨ 

ɤɨɥɟɫɚ, ɤɨɬɨɪɨɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɱɟɪɟɡ ɩɨɞɲɢɩɧɢɤ ɩɟɪɟɞɚɟɬ ɜɪɚɳɟɧɢɟ ɧɚ 

ɫɬɭɩɢɰɭ 7 ɤɨɥɟɫɚ. ɋɬɭɩɢɰɚ ɤɨɥɟɫɚ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɤɨɧɢɱɟɫɤɢɯ ɪɨɥɢɤɨɜɵɯ 

ɩɨɞɲɢɩɧɢɤɚɯ ɢ ɧɚ ɰɚɩɮɟ ɤɚɪɬɟɪɚ ɦɨɫɬɚ. 

Ʉɚɪɬɟɪ ɦɨɫɬɚ ɫɜɚɪɟɧ ɢɡ ɫɬɚɥɶɧɵɯ ɲɬɚɦɩɨɜɚɧɧɵɯ ɛɚɥɨɤ ɫ 

ɩɪɢɜɚɪɟɧɧɵɦɢ ɤ ɧɢɦ ɤɪɵɲɤɚɦɢ ɤɚɪɬɟɪɨɜ, ɢɦɟɟɬ ɮɥɚɧɰɵ ɞɥɹ ɤɪɟɩɥɟɧɢɹ 

ɝɥɚɜɧɨɣ ɢ ɤɨɥɟɫɧɵɯ ɩɟɪɟɞɚɱ, ɤɨɧɰɟɜɵɟ ɮɥɚɧɰɵ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɫɭɩɩɨɪɬɨɜ 

ɬɨɪɦɨɡɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɰɚɩɮ ɫɬɭɩɢɰ ɤɨɥɟɫ, ɪɵɱɚɝɢ ɞɥɹ ɤɪɟɩɥɟɧɢɹ 

ɪɟɚɤɬɢɜɧɵɯ ɲɬɚɧɝ ɢ ɨɩɨɪɵ ɩɧɟɜɦɨɩɨɞɜɟɫɤɢ. 

ɉɨɥɭɨɫɢ ɦɨɫɬɚ ɩɨɥɧɨɫɬɶɸ ɪɚɡɝɪɭɠɟɧɧɵɟ. ɇɚ ɰɚɩɮɚɯ ɦɨɫɬɚ ɫ ɩɨɦɨɳɶɸ 

ɝɚɟɤ, ɡɚɦɤɨɜɵɯ ɲɚɣɛ ɢ ɫɬɨɩɨɪɧɨɝɨ ɜɢɧɬɚ ɡɚɤɪɟɩɥɟɧɵ ɫɬɭɩɢɰɵ, ɜɪɚɳɚɸɳɢɟɫɹ 

ɧɚ ɤɨɧɢɱɟɫɤɢɯ ɪɨɥɢɤɨɜɵɯ ɩɨɞɲɢɩɧɢɤɚɯ. Ʉ ɮɥɚɧɰɚɦ ɫɬɭɩɢɰ ɤɨɥɟɫɧɵɦɢ 

ɛɨɥɬɚɦɢ ɫ ɝɚɣɤɚɦɢ ɩɪɢɤɪɟɩɥɟɧɵ ɬɨɪɦɨɡɧɵɟ ɛɚɪɚɛɚɧɵ ɢ ɞɢɫɤɢ ɤɨɥɟɫ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɛɚɪɚɛɚɧɵ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɧɚ ɫɬɭɩɢɰɚɯ ɞɜɭɦɹ ɜɢɧɬɚɦɢ. 

ɋɬɭɩɢɰɵ ɢ ɞɟɬɚɥɢ ɢɯ ɤɪɟɩɥɟɧɢɹ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵ. ɉɨɞɲɢɩɧɢɤɢ 

ɫɬɭɩɢɰɵ ɡɚɳɢɳɟɧɵ ɨɬ ɩɨɩɚɞɚɧɢɹ ɝɪɹɡɢ ɢ ɩɵɥɢ ɩɪɨɤɥɚɞɤɚɦɢ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɩɨɞ ɮɥɚɧɰɟɦ ɩɨɥɭɨɫɢ, ɢ ɞɜɭɦɹ ɦɚɧɠɟɬɚɦɢ ɜ ɫɬɚɤɚɧɟ, 

ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɜ ɫɬɭɩɢɰɟ. ȼ ɤɚɪɬɟɪɚɯ ɝɥɚɜɧɨɣ ɢ ɤɨɥɟɫɧɵɯ ɩɟɪɟɞɚɱ ɦɨɫɬɚ 

ɢɦɟɸɬɫɹ ɡɚɥɢɜɧɵɟ ɢ ɫɥɢɜɧɵɟ ɨɬɜɟɪɫɬɢɹ, ɡɚɤɪɵɬɵɟ ɩɪɨɛɤɚɦɢ. ɑɟɪɟɡ ɡɚɥɢɜɧɵɟ 

ɨɬɜɟɪɫɬɢɹ ɦɨɠɧɨ ɩɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ ɡɭɛɶɟɜ ɤɨɧɢɱɟɫɤɢɯ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ ɢ 

ɩɪɚɜɢɥɶɧɨɫɬɶ ɩɹɬɧɚ ɤɨɧɬɚɤɬɚ.Ⱦɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ ɞɚɜɥɟɧɢɹ ɜɧɭɬɪɢ ɤɚɪɬɟɪɚ 

ɦɨɫɬɚ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɚɪɬɟɪɚ ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ. 

 Ȼɨɥɶɲɟɝɪɭɡɧɵɟ ɚɜɬɨɦɨɛɢɥɢ КɚɦȺЗ, ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɜɨɡɤɢ 
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ɪɚɡɥɢɱɧɵɯ ɝɪɭɡɨɜ, ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ, ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ 

ɷɤɨɧɨɦɢɱɧɨɫɬɶɸ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɧɚɞёɠɧɨɫɬɶɸ, ɤɨɦɮɨɪɬɚɛɟɥɶɧɨɫɬɶɸ 

ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɜɨɞɢɬɟɥɹ. ɗɬɢ ɩɪɟɢɦɭɳɟɫɬɜɚ, ɜɵɞɜɢɝɚɸɬ ɝɪɭɡɨɜɢɤ ɄɚɦȺɁ ɧɚ 

ɨɞɧɨ ɢɡ ɩɟɪɜɵɯ ɦɟɫɬ ɫɪɟɞɢ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. 

Ɇɚɫɫɨɜɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ɄɚɦȺɁ ɢ ɢɯ ɩɨɫɬɭɩɥɟɧɢɟ ɜ 

ɧɚɪɨɞɧɨɟ ɯɨɡɹɣɫɬɜɨ, ɧɚɱɚɥɨɫɶ ɜ 1976 ɝɨɞɭ. ɇɚ ɚɜɬɨɦɨɛɢɥɶ ɄɚɦȺɁ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɢɡɟɥɶɧɵɣ ɜɨɫɶɦɢɰɢɥɢɧɞɪɨɜɵɣ ɱɟɬɵɪёɯ-ɬɚɤɬɧɵɣ ɞɜɢɝɚɬɟɥɶ 

ɫ ɜɨɫɩɥɚɦɟɧɟɧɢɟɦ ɨɬ ɫɠɚɬɢɹ ɢ V-ɨɛɪɚɡɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɰɢɥɢɧɞɪɨɜ, ɭɝɨɥ 

ɪɚɡɜɚɥɚ ɪɚɜɟɧ 90 ɝɪɚɞɭɫɨɜ. Ⱦɜɢɝɚɬɟɥɶ ɄɚɦȺɁ-7403.10 ɨɬɥɢɱɚɸɳɢɣɫɹ ɜɵɫɨɤɨɣ 

ɦɨɳɧɨɫɬɶɸ, ɧɚɞёɠɧɨɫɬɶɸ ɢ ɩɨɜɵɲɟɧɧɵɦ ɪɟɫɭɪɫɨɦ ɛɥɚɝɨɞɚɪɹ ɩɪɢɦɟɧɟɧɢɸ: 

- ɩɨɪɲɧɟɣ, ɨɬɥɢɬɵɯ ɢɡ ɜɵɫɨɤɨɤɪɟɦɧɢɫɬɨɝɨ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ ɫ 

ɱɭɝɭɧɧɨɣ ɭɩɪɨɱɧɹɸɳɟɣ ɜɫɬɚɜɤɨɣ ɩɨɞ ɜɟɪɯɧɟɟ ɤɨɦɩɪɟɫɫɢɨɧɧɨɟ ɤɨɥɶɰɨ ɢ 

ɤɨɥɥɨɢɞɧɨ-ɝɪɚɮɢɬɧɵɦ ɩɪɢ ɪɚɛɨɬɨɱɧɵɦ ɩɨɤɪɵɬɢɟɦ ɸɛɤɢ; 

- ɩɨɪɲɧɟɜɵɯ ɤɨɥɟɰ ɫ ɯɪɨɦɨɜɵɦ ɢ ɦɨɥɢɛɞɟɧɨɜɵɦ ɩɨɤɪɵɬɢɟɦ ɛɨɤɨɜɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ; 

- ɚɡɨɬɢɪɨɜɚɧɧɨɝɨ ɢɥɢ ɭɩɪɨɱɧёɧɧɨɝɨ ɢɧɞɭɤɰɢɨɧɧɨɣ ɡɚɤɚɥɤɨɣ 

ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ; 

- ɬɪёɯɫɥɨɣɧɵɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɫɬɚɥɟɛɪɨɧɡɨɜɵɯ ɜɤɥɚɞɵɲɟɣ ɤɨɪɟɧɧɵɯ ɢ 

ɲɚɬɭɧɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ; 

- ɡɚɤɪɵɬɨɣ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ, ɡɚɩɨɥɧɹɟɦɨɣ ɧɢɡɤɨɡɚɦɟɪɡɚɸɳɟɣ 

ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɶɸ, ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ, ɝɢɞɪɨɦɭɮɬɨɣ ɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹɬɨɪɚ ɢ ɬɟɪɦɨɫɬɚɬɚɦɢ; 

- ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɛɭɦɚɠɧɵɯ ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɞɥɹ 

ɮɢɥɶɬɪɚɰɢɢ ɦɚɫɥɚ, ɬɨɩɥɢɜɚ ɢ ɜɨɡɞɭɯɚ; 

- ɝɢɥɶɡ ɰɢɥɢɧɞɪɨɜ, ɨɛɴɟɦɧɨ-ɡɚɤɚɥɟɧɧɵɯ ɢ ɨɛɪɚɛɨɬɚɧɧɵɯ 

ɩɥɨɫɤɨɜɟɪɲɢɧɧɵɦ ɯɨɧɢɧɝɨɜɚɧɢɟɦ; 

- ɷɥɟɤɬɪɨɮɚɤɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɨɝɪɟɜɚ ɜɨɡɞɭɯɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ 

ɧɚɞёɠɧɵɣ ɩɭɫɤ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɤɪɭɠɚɸɳɟɝɨ 

ɜɨɡɞɭɯɚ ɞɨ -25° ɋ. 

ɉɨɥɭɱɟɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
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ɢɡɧɚɲɢɜɚɧɢɹ ɚɝɪɟɝɚɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɩɨɡɜɨɥɢɥɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ 

ɞɟɣɫɬɜɭɸɳɭɸ ɦɟɬɨɞɢɤɭ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɬɟɯɧɢɱɟɫɤɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɪɟɡɭɥɶɬɚɬɵ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɬɨɩɥɢɜɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɭɤɚɡɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɩɨɡɜɨɥɢɥɢ 

ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɭɸ ɫɢɫɬɟɦɭ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɝɨ 

ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɥɢɧɟɣɧɵɯ ɧɨɪɦ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ, ɭɱɢɬɵɜɚɸɳɭɸ ɪɟɚɥɶɧɵɟ 

ɤɥɢɦɚɬɢɱɟɫɤɢɟ, ɞɨɪɨɠɧɵɟ ɢ ɬɪɚɧɫɩɨɪɬɧɵɟ ɭɫɥɨɜɢɹ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ 

ɭɫɥɨɜɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɨɡɞɚɧɚ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɥɚɛɨɪɚɬɨɪɢɹ 

ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɦɚɫɥɚ ɞɜɢɝɚɬɟɥɟɣ ɫɟɦɟɣɫɬɜɚ ɄɚɦȺɁ. Ɋɟɡɭɥɶɬɚɬɵ 

ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɡɧɚɲɢɜɚɧɢɹ ɞɜɢɝɚɬɟɥɟɣ ɩɨ 

ɩɚɪɚɦɟɬɪɚɦ ɪɚɛɨɬɚɸɳɟɝɨ ɦɚɫɥɚ ɄɚɦȺɁ-5320. Ɋɚɡɪɚɛɨɬɤɨɣ ɧɚ 

ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɜɫɟɦ ɨɫɧɨɜɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɩɟɪɟɞɟɥɚɦ ɨɬ ɩɨɥɭɱɟɧɢɹ 

ɡɚɝɨɬɨɜɨɤ ɞɨ ɫɛɨɪɤɢ ɢ ɢɫɩɵɬɚɧɢɣ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ. ɐɢɤɥ ɪɚɛɨɬ ɜɤɥɸɱɚɟɬ 

ɤɚɤ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɬɚɤ ɢ ɪɚɡɪɚɛɨɬɤɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɷɥɟɤɬɪɨɮɚɤɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɨɝɪɟɜɚ ɜɨɡɞɭɯɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɧɚɞёɠɧɵɣ ɩɭɫɤ ɞɜɢɝɚɬɟɥɹ 

ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɞɨ -25° ɋ. 

Дɢɮɮɟɪɟɧɰɢɚɥ – ɤɨɧɢɱɟɫɤɢɣ, ɫɢɦɦɟɬɪɢɱɧɵɣ, ɛɥɨɤɢɪɭɟɦɵɣ, 

ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɞɜɭɯ ɪɨɥɢɤɨɜɵɯ ɩɨɞɲɢɩɧɢɤɚɯ. ɍɩɪɚɜɥɟɧɢɟ ɛɥɨɤɢɪɨɜɤɨɣ — 

ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɟ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɥɚɜɢɲɟɣ ɧɚ ɩɚɧɟɥɢ ɩɪɢɛɨɪɨɜ. 

ȼɧɢɦɚɧɢɟ. ȼɤɥɸɱɚɬɶ ɦɟɯɚɧɢɡɦ ɛɥɨɤɢɪɨɜɤɢ ɦɟɠɤɨɥɟɫɧɨɝɨ 

ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɦɨɠɧɨ ɬɨɥɶɤɨ ɧɚ ɫɤɨɥɶɡɤɨɦ ɭɱɚɫɬɤɟ ɞɨɪɨɝɢ. ȼɤɥɸɱɟɧɢɟ 

ɩɪɨɢɡɜɨɞɢɬɶ ɜɨ ɜɪɟɦɹ ɨɫɬɚɧɨɜɤɢ ɚɜɬɨɛɭɫɚ ɢɥɢ ɩɪɢ ɦɟɞɥɟɧɧɨɦ ɞɜɢɠɟɧɢɢ ɩɨ 

ɩɪɹɦɨɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɫɤɨɥɶɡɤɢɦ ɭɱɚɫɬɤɨɦ ɞɨɪɨɝɢ. ȼɤɥɸɱɚɬɶ ɢ 

ɜɵɤɥɸɱɚɬɶ ɛɥɨɤɢɪɨɜɤɭ ɫɥɟɞɭɟɬ ɩɪɢ ɨɬɠɚɬɨɣ ɩɟɞɚɥɢ ɫɰɟɩɥɟɧɢɹ. 

ȼ ɱɚɲɤɚɯ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɚ ɤɨɧɢɱɟɫɤɢɯ ɡɭɛɱɚɬɵɯ 

ɤɨɥɟɫɚ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɡɚɰɟɩɥɟɧɢɢ ɫ ɱɟɬɵɪɶɦɹ ɫɚɬɟɥɥɢɬɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ 

ɧɚ ɲɢɩɚɯ ɤɪɟɫɬɨɜɢɧɵ ɞɢɮɮɟɪɟɧɰɢɚɥɚ. ȼ ɫɚɬɟɥɥɢɬɚɯ ɡɚɩɪɟɫɫɨɜɚɧɵ ɛɪɨɧɡɨɜɵɟ 

ɜɬɭɥɤɢ, ɩɨɞ ɬɨɪɰɵ ɩɨɥɭɨɫɟɜɵɯ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ ɢ ɫɚɬɟɥɥɢɬɵ ɩɨɞɥɨɠɟɧɵ 
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ɨɩɨɪɧɵɟ ɲɚɣɛɵ. ɒɚɣɛɵ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɲɥɢɰɟɜɵɦɢ 

ɭɝɥɭɛɥɟɧɢɹɦɢ ɜ ɫɬɨɪɨɧɭ ɩɨɥɭɨɫɟɜɵɯ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ, ɩɥɨɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 

— ɜ ɫɬɨɪɨɧɭ ɱɚɲɟɤ. ȼ ɲɥɢɰɟɜɵɟ ɨɬɜɟɪɫɬɢɹ ɤɨɧɢɱɟɫɤɢɯ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ 

ɜɯɨɞɹɬ ɲɥɢɰɵ ɩɨɥɭɨɫɟɣ ɦɨɫɬɚ, ɮɥɚɧɰɵ ɤɨɬɨɪɵɯ ɩɪɢɤɪɟɩɥɟɧɵ ɤ ɫɬɭɩɢɰɚɦ 

ɤɨɥɟɫ ɲɩɢɥɶɤɚɦɢ ɢ ɝɚɣɤɚɦɢ. 

ɋɚɬɟɥɥɢɬɵ, ɧɚɯɨɞɹɫɶ ɜ ɡɚɰɟɩɥɟɧɢɢ ɫ ɩɪɚɜɨɣ ɢ ɥɟɜɨɣ ɩɨɥɭɨɫɟɜɵɦɢ 

ɲɟɫɬɟɪɧɹɦɢ, ɫɜɨɢɦɢ ɡɭɛɚɦɢ ɩɪɢɜɨɞɹɬ ɢɯ ɜɨ ɜɪɚɳɟɧɢɢ ɨɞɢɧɚɤɨɜɨɣ ɱɚɫɬɨɬɨɣ, 

ɫɚɬɟɥɥɢɬɵ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɜɨɤɪɭɝ ɫɜɨɟɣ ɨɫɢ ɧɟ ɜɪɚɳɚɸɬɫɹ. ɇɚ ɩɨɜɨɪɨɬɚɯ, ɤɨɝɞɚ 

ɜɪɚɳɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɥɟɫɚ ɡɚɦɟɞɥɹɟɬɫɹ, ɫɚɬɟɥɥɢɬɵ ɧɚɱɢɧɚɸɬ ɜɪɚɳɚɬɶɫɹ 

ɜɨɤɪɭɝ ɫɜɨɢɯ ɨɫɟɣ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɜɬɨɪɨɟ ɤɨɥɟɫɨ, ɨɩɢɫɵɜɚɸɳɟɟ ɛɨɥɶɲɢɣ 

ɩɭɬɶ, ɧɚɱɢɧɚɟɬ ɜɪɚɳɚɬɶɫɹ ɛɵɫɬɪɟɟ [20]. 

ɋɯɟɦɚ ɪɚɛɨɬɵ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɜɟɞɭɳɢɯ ɤɨɥɟɫ: 

a) ɋ ɟɞɢɧɫɬɜɟɧɧɵɦɢ ɫɤɨɪɨɫɬɹɦɢ 

b) ɋ ɪɚɡɥɢɱɧɵɦɢ ɫɤɨɪɨɫɬɹɦɢ 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɜɟɞɭɳɢɟ ɤɨɥɟɫɚ ɞɨɥɠɧɵ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ 

ɜɪɚɳɚɬɶɫɹ ɫ ɧɟɨɞɢɧɚɤɨɜɨɣ ɱɚɫɬɨɬɨɣ, ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɨɬ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɤ 

ɤɨɥɟɫɚɦ ɞɨɥɠɟɧ ɩɟɪɟɞɚɜɚɬɶɫɹ ɱɟɪɟɡ ɞɜɟ ɨɬɞɟɥɶɧɵɟ ɩɨɥɭɨɫɢ. Ʉɚɠɞɚɹ ɩɨɥɭɨɫɶ 

ɫɨɟɞɢɧɟɧɚ ɫ ɫɚɬɟɥɥɢɬɚɦɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɩɪɢ ɩɨɦɨɳɢ ɩɨɥɭɨɫɟɜɵɯ ɲɟɫɬɟɪɟɧ. 

ɉɨɥɭɨɫɟɜɵɟ ɲɟɫɬɟɪɧɢ ɫɜɨɢɦɢ ɲɥɢɧɰɨɜɚɧɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɧɚɫɚɠɟɧɵ ɧɚ 

ɩɨɥɭɨɫɶ. Ⱦɪɭɝɨɣ ɤɨɧɟɰ ɩɨɥɭɨɫɟɣ ɫɨɟɞɢɧɟɧ ɮɥɚɧɰɟɦ ɫɨ ɫɬɭɩɢɰɚɦɢ ɤɨɥɟɫ. ɇɚ 

ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɹɯ ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɥɧɨɫɬɶɸ ɪɚɡɝɪɭɠɟɧɧɵɟ ɩɨɥɭɨɫɢ, 

ɤɨɬɨɪɵɟ ɩɟɪɟɞɚɸɬ ɬɨɥɶɤɨ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ. ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ 

ɜɨɫɩɪɢɧɢɦɚɸɬɫɹ ɤɨɠɭɯɨɦ ɩɨɥɭɨɫɢ, ɜ ɤɨɬɨɪɵɯ ɧɚ ɩɨɞɲɢɩɧɢɤɚɯ ɭɫɬɚɧɨɜɥɟɧɵ 

ɫɬɭɩɢɰɵ ɤɨɥɟɫ. 

ɇɚ ɚɜɬɨɦɨɛɢɥɟ ɄɚɦȺɁ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ ɨɫɶ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 

ɞɜɚ ɜɟɞɭɳɢɯ ɦɨɫɬɚ – ɫɪɟɞɧɢɣ ɢ ɡɚɞɧɢɣ. Ⱦɥɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɦɟɠɞɭ ɞɜɭɦɹ ɜɟɞɭɳɢɦɢ ɦɨɫɬɚɦɢ ɜ ɬɪɚɧɫɦɢɫɫɢɸ ɜɜɟɞɟɧ 

ɦɟɠɨɫɟɜɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɩɪɨɦɟɠɭɬɨɱɧɨɦ ɦɨɫɬɭ. 

Ⱦɢɮɮɟɪɟɧɰɢɚɥ ɫ ɦɟɯɚɧɢɡɦɨɦ ɛɥɨɤɢɪɨɜɤɢ ɫɨɛɪɚɧ ɜ ɨɬɞɟɥɶɧɨɦ ɤɚɪɬɟɪɟ, 

ɤɨɬɨɪɵɣ ɤɪɟɩɢɬɫɹ ɛɨɥɬɚɦɢ ɤ ɮɥɚɧɰɭ ɫɬɚɤɚɧɚ ɩɨɞɲɢɩɧɢɤɨɜɨɝɨ ɭɡɥɚ ɜɟɞɭɳɟɣ 
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ɤɨɧɢɱɟɫɤɨɣ ɲɟɫɬɟɪɧɢ ɫɪɟɞɧɟɝɨ ɦɨɫɬɚ. ȼ ɤɚɪɬɟɪɟ ɪɚɫɩɨɥɨɠɟɧɵ ɩɪɚɜɚɹ ɢ ɥɟɜɚɹ 

ɱɚɲɤɢ ɦɟɠɨɫɟɜɨɝɨ ɞɢɮɮɟɪɟɧɰɢɚɥɚ, ɤɨɧɢɱɟɫɤɢɟ ɲɟɫɬɟɪɧɢ ɩɪɢɜɨɞɚ ɫɪɟɞɧɟɝɨ ɢ 

ɡɚɞɧɟɝɨ ɦɨɫɬɨɜ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɪɚɫɩɨɥɨɠɟɧɚ ɤɪɟɫɬɨɜɢɧɚ ɫ ɩɨɫɚɠɟɧɧɵɦɢ ɧɚ 

ɧɟɣ ɫɚɬɟɥɥɢɬɚɦɢ ɧɚ ɛɪɨɧɡɨɜɵɯ ɜɬɭɥɤɚɯ. Ɂɞɟɫɶ ɠɟ ɪɚɫɩɨɥɨɠɟɧ ɦɟɯɚɧɢɡɦ 

ɛɥɨɤɢɪɨɜɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɦɭɮɬɵ ɛɥɨɤɢɪɨɜɤɢ, ɜɢɥɤɢ ɦɭɮɬɵ 

ɢ ɞɢɚɮɪɚɝɦɟɧɧɨɣ ɤɚɦɟɪɵ. Ɇɟɯɚɧɢɡɦ ɛɥɨɤɢɪɨɜɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɛɥɨɤɢɪɨɜɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨ ɫɤɨɥɶɡɤɢɦ ɢ 

ɪɚɡɦɨɤɲɢɦ ɞɨɪɨɝɚɦ. Ȼɥɨɤɢɪɨɜɤɚ ɦɟɠɨɫɟɜɨɝɨ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɦɟɯɚɧɢɡɦɨɦ ɛɥɨɤɢɪɨɜɤɢ, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ, ɞɢɚɮɪɚɝɦɵ, ɞɜɭɯ 

ɩɪɭɠɢɧ, ɤɪɵɲɤɢ ɢ ɲɬɨɤɚ. ɉɪɢ ɩɨɜɨɪɨɬɟ ɪɭɱɤɢ ɤɪɚɧɚ ɭɩɪɚɜɥɟɧɢɹ ɛɥɨɤɢɪɨɜɤɢ 

ɦɟɠɨɫɟɜɨɝɨ ɞɢɮɮɟɪɟɧɰɢɚɥɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɫ ɩɪɚɜɨɣ ɫɬɨɪɨɧɵ ɳɢɬɤɚ 

ɩɪɢɛɨɪɨɜ, ɩɨɞ ɪɭɥɟɜɨɣ ɤɨɥɨɧɤɨɣ, ɜɨɡɞɭɯ ɢɡ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 

ɩɨɫɬɭɩɚɟɬ ɜ ɞɢɚɮɪɚɝɦɟɧɧɭɸ ɤɚɦɟɪɭ. Ⱦɢɚɮɪɚɝɦɚ, ɩɪɨɝɢɛɚɹɫɶ, ɫɠɢɦɚɟɬ 

ɩɪɭɠɢɧɭ, ɩɟɪɟɦɟɳɚɹ ɲɬɨɤ ɫ ɜɢɥɤɨɣ ɢ ɦɭɮɬɭ ɛɥɨɤɢɪɨɜɤɢ. Ɇɭɮɬɚ, ɫɨɟɞɢɧɹɹɫɶ 

ɲɥɢɰɚɦɢ ɫ ɡɭɛɱɚɬɵɦ ɜɟɧɰɨɦ ɡɚɞɧɟɣ ɱɚɲɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ, ɛɥɨɤɢɪɭɟɬ ɟɝɨ. 

Ȼɥɨɤɢɪɨɜɤɭ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ ɦɚɥɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨ 

ɢɡɛɟɠɚɧɢɟ ɢɡɧɚɲɢɜɚɧɢɹ ɦɟɯɚɧɢɡɦɚ ɛɥɨɤɢɪɨɜɤɢ. ɉɪɢ ɞɜɢɠɟɧɢɢ ɧɚ ɫɭɯɢɯ 

ɞɨɪɨɝɚɯ ɫ ɬɜɟɪɞɵɦ ɩɨɤɪɵɬɢɟɦ ɛɥɨɤɢɪɨɜɚɬɶ ɦɟɠɨɫɟɜɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥ ɧɟ 

ɫɥɟɞɭɟɬ, ɬɚɤ ɤɚɤ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɧɨɦɭ ɢɡɧɨɫɭ ɲɢɧ ɢ ɩɟɪɟɪɚɫɯɨɞɭ 

ɬɨɩɥɢɜɚ. 

ȼɟɞɭɳɢɣ ɦɨɫɬ. Ɍɪɟɛɨɜɚɧɢɹ, ɤɥɚɫɫɢɮɢɤɚɰɢɹ, ɩɪɢɦɟɧɹɟɦɨɫɬɶ 

ȼɟɞɭɳɢɣ ɦɨɫɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɫɭɳɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɭɩɪɭɝɨ 

ɫɨɟɞɢɧɹɸɳɭɸ ɧɟɫɭɳɢɣ ɤɭɡɨɜ (ɪɚɦɭ) ɚɜɬɨɦɨɛɢɥɹ ɫ ɜɟɞɭɳɢɦɢ ɤɨɥɟɫɚɦɢ, ɜ 

ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɵ ɦɟɯɚɧɢɡɦɵ ɬɪɚɧɫɦɢɫɫɢɢ, ɩɟɪɟɞɚɸɳɢɟ ɤɪɭɬɹɳɢɣ 

ɦɨɦɟɧɬ ɨɬ ɤɚɪɞɚɧɧɨɝɨ ɜɚɥɚ ɢɥɢ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ (ɜ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ 

ɤɚɪɞɚɧɧɨɝɨ ɜɚɥɚ) ɤ ɜɟɞɭɳɢɦ ɤɨɥɟɫɚɦ ɚɜɬɨɦɨɛɢɥɹ. ȼɟɞɭɳɢɣ ɦɨɫɬ ɝɪɭɡɨɜɨɝɨ 

ɚɜɬɨɦɨɛɢɥɹ ɨɛɵɱɧɨ ɢɦɟɟɬ ɠɟɫɬɤɢɣ ɰɟɥɶɧɵɣ ɢɥɢ ɫɨɫɬɚɜɧɨɣ ɤɚɪɬɟɪ, ɜ ɤɨɬɨɪɨɦ 

ɪɚɡɦɟɳɚɸɬɫɹ ɦɟɯɚɧɢɡɦɵ ɩɟɪɟɞɚɱɢ ɦɨɫɬɚ, ɱɚɳɟ ɜɫɟɝɨ – ɝɥɚɜɧɚɹ ɩɟɪɟɞɚɱɚ, 

ɞɢɮɮɟɪɟɧɰɢɚɥ ɢ ɩɨɥɭɨɫɢ. 
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ȼɫɟ ɦɟɯɚɧɢɡɦɵ ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ ɡɚɤɥɸɱɟɧɵ ɜ ɟɞɢɧɨɦ ɤɚɪɬɟɪɟ ɝɥɚɜɧɨɣ 

ɩɟɪɟɞɚɱɢ ɢ ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ. 

Ʉ ɜɟɞɭɳɟɦɭ ɦɨɫɬɭ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

- ɩɟɪɟɞɚɱɚ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ɤɚɪɞɚɧɧɨɝɨ ɜɚɥɚ ɤ ɜɟɞɭɳɢɦ ɤɨɥɟɫɚɦ 

ɚɜɬɨɦɨɛɢɥɹ; 

- ɭɜɟɥɢɱɟɧɢɟ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ; 

- ɩɟɪɟɞɚɱɚ ɫɢɥ ɢɧɟɪɰɢɢ ɤɭɡɨɜɚ ɤ ɤɨɥɟɫɚɦ ɢ ɪɟɚɤɰɢɣ ɨɩɨɪɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɤɨɥɟɫ ɤ ɤɭɡɨɜɭ ɬɚɤ, ɱɬɨɛɵ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɢɥɵ 

ɜɨɫɩɪɢɧɢɦɚɥɢɫɶ ɭɩɪɭɝɢɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɚ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɫɢɥɵ — 

ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɩɨɞɜɟɫɤɢ ɚɜɬɨɦɨɛɢɥɹ. 

- ɦɢɧɢɦɚɥɶɧɚɹ ɦɚɫɫɚ, ɧɚɢɦɟɧɶɲɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ ɨɩɬɢɦɚɥɶɧɚɹ 

ɠɟɫɬɤɨɫɬɶ. 

Ɉɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ ɹɜɥɹɸɬɫɹ ɦɟɯɚɧɢɡɦɵ, 

ɩɟɪɟɞɚɸɳɢɟ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɨɬ ɞɜɢɝɚɬɟɥɹ ɤ ɜɟɞɭɳɢɦ ɤɨɥɟɫɚɦ (ɩɟɪɟɞɚɱɚ, 

ɞɢɮɮɟɪɟɧɰɢɚɥ, ɩɨɥɭɨɫɢ ɢ ɫɬɭɩɢɰɵ); ɧɟɫɭɳɚɹ ɫɢɫɬɟɦɚ, ɜɨɫɩɪɢɧɢɦɚɸɳɚɹ 

ɜɟɪɬɢɤɚɥɶɧɵɟ, ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɫɢɥɵ, ɜɵɡɵɜɚɟɦɵɟ ɞɟɣɫɬɜɢɟɦ ɧɚ 

ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ, ɤɚɤ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɬɚɤ ɢ ɢɧɟɪɰɢɨɧɧɵɯ ɦɚɫɫ 

ɤɭɡɨɜɚ ɢ ɝɪɭɡɚ. 

ȼɟɞɭɳɢɟ ɦɨɫɬɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɷɥɟɦɟɧɬɵ ɬɪɚɧɫɦɢɫɫɢɢ: ɝɥɚɜɧɭɸ 

ɩɟɪɟɞɚɱɭ, ɞɢɮɮɟɪɟɧɰɢɚɥ, ɩɨɥɭɨɫɢ ɢ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɡɚɞɧɟɝɨ ɢ 

ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɦɨɫɬɚ. 

ɍɩɪɚɜɥɹɟɦɵɟ ɦɨɫɬɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɟɪɟɞɧɢɟ: ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ 

ɩɨɜɨɪɨɬɧɵɟ ɰɚɩɮɵ ɢ ɫɨɟɞɢɧɹɸɳɢɟ ɞɟɬɚɥɢ. ɉɪɢɦɟɧɹɸɬɫɹ ɢ ɡɚɞɧɢɟ 

ɭɩɪɚɜɥɹɟɦɵɟ ɦɨɫɬɵ. 

1.3 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɬɟɧɞɨɜ ɞɥɹ ɪɚɡɛɨɪɤɢ-ɫɛɨɪɤɢ ɡɚɞɧɢɯ ɦɨɫɬɨɜ 

ɫɥɟɞɭɸɳɚɹ: 

- ɩɨ ɫɩɨɫɨɛɭ ɭɫɬɚɧɨɜɤɢ: ɫɬɚɰɢɨɧɚɪɧɵɟ ɢ ɩɟɪɟɞɜɢɠɧɵɟ; 
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- ɩɨ ɬɢɩɭ ɩɪɢɜɨɞɚ: ɫ ɪɭɱɧɵɦ, ɦɟɯɚɧɢɱɟɫɤɢɦ, ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦ, 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ; 

- ɩɨ ɱɢɫɥɭ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɨɛɴɟɤɬɨɜ ɪɚɡɛɨɪɤɢ-ɫɛɨɪɤɢ: 0, 1, 2, 3. 

Ɉɫɧɨɜɧɵɦ  ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɞɥɹ ɪɟɦɨɧɬɚ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɹɜɥɹɟɬɫɹ 

ɫɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɪɚɡɛɨɪɤɢ-ɫɛɨɪɤɢ ɪɟɞɭɤɬɨɪɚ, ɟɝɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ 

ɩɨɜɨɪɨɬɧɵɣ ɫɬɨɥ ɢ ɡɚɤɪɟɩɥɹɸɬ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɬɤɢɞɧɵɯ ɡɚɠɢɦɨɜ. Ⱦɥɹ 

ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɪɟɞɭɤɬɨɪɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢɫɩɨɥɶɡɭɸɬ ɱɟɪɜɹɱɧɵɣ 

ɪɟɞɭɤɬɨɪ. 

Ⱦɚɧɧɵɣ ɫɬɟɧɞ ɫɨɫɬɨɢɬ ɢɡ ɫɜɚɪɧɨɣ ɪɚɦɵ 1 (ɪɢɫɭɧɨɤ 1.7), ɧɚ ɤɨɬɨɪɨɣ 

ɫɦɨɧɬɢɪɨɜɚɧ ɩɨɜɨɪɨɬɧɵɣ ɫɬɨɥ 3. ɉɨɜɨɪɨɬɧɵɣ ɫɬɨɥ ɨɩɢɪɚɟɬɫɹ ɫɜɨɢɦɢ ɨɫɹɦɢ 

ɧɚ ɞɜɚ ɩɨɞɲɢɩɧɢɤɚ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɪɚɦɟ.  ɉɪɚɜɚɹ ɨɫɶ ɩɨɜɨɪɨɬɧɨɝɨ ɫɬɨɥɚ 

ɫɨɟɞɢɧɟɧɚ ɫ ɱɟɪɜɹɱɧɨɣ ɩɟɪɟɞɚɱɟɣ 5, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɜɪɭɱɧɭɸ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɜɨɪɨɬ ɫɬɨɥɚ ɧɚ 3600. ɪɟɦɨɧɬɢɪɭɟɦɵɣ ɪɟɞɭɤɬɨɪ 4 ɡɚɞɧɟɝɨ 

ɦɨɫɬɚ ɚɜɬɨɦɨɛɢɥɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɩɨɜɨɪɨɬɧɵɣ ɫɬɨɥ, ɢɦɟɸɳɢɣ ɞɜɚ 

ɮɢɤɫɢɪɭɸɳɢɯ ɩɚɥɶɰɚ ɢ ɡɚɤɪɟɩɥɹɟɬɫɹ ɞɜɭɦɹ ɨɬɤɢɞɧɵɦɢ ɡɚɠɢɦɚɦɢ. Ⱦɥɹ ɫɛɨɪɚ 

ɦɚɫɥɚ ɢ ɦɟɥɤɢɯ ɞɟɬɚɥɟɣ ɦɟɠɞɭ ɫɬɨɣɤɚɦɢ ɪɚɦɵ ɡɚɤɪɟɩɥɟɧ ɩɨɞɞɨɧ 6. ɉɨɥɤɚ 2 

ɫɥɭɠɢɬ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɤɪɟɩɟɠɧɵɯ ɞɟɬɚɥɟɣ. 

1    

2    

3    4    

5    

6    

 

Ɋɢɫɭɧɨɤ 1.7 - ɋɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɪɟɞɭɤɬɨɪɨɜ ɡɚɞɧɢɯ ɦɨɫɬɨɜ Ɋ-236: 

1 – ɪɚɦɚ; 2 – ɩɨɥɤɚ; 3 – ɩɨɜɨɪɨɬɧɵɣ ɫɬɨɥ; 4 – ɪɟɞɭɤɬɨɪ; 5 – ɱɟɪɜɹɱɧɵɣ 

ɪɟɞɭɤɬɨɪ; 6 – ɩɨɞɞɨɧ. 
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Ɋɢɫɭɧɨɤ 1.8 - ɋɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɪɟɞɭɤɬɨɪɨɜ ɡɚɞɧɢɯ ɦɨɫɬɨɜ Ɋ-640: 

1 – ɤɨɪɩɭɫ; 2 – ɩɨɜɨɪɨɬɧɵɣ ɫɬɨɥ; 3 – ɩɨɞɞɨɧ; 4 – ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ. 

 

ȼ ɤɨɪɩɭɫɟ 1 (ɪɢɫɭɧɨɤ 1.8) ɫɦɨɧɬɢɪɨɜɚɧ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɢ 

ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɧɢɦ ɪɟɞɭɤɬɨɪ. ȼɵɯɨɞɧɨɣ ɜɚɥ ɪɟɞɭɤɬɨɪɚ ɫɨɟɞɢɧɟɧ ɫ 

ɩɨɜɨɪɨɬɧɵɦ ɫɬɨɥɨɦ 2, ɧɚ ɤɨɬɨɪɵɣ, ɫ ɩɨɦɨɳɶɸ ɡɚɠɢɦɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɪɟɦɨɧɬɢɪɭɟɦɵɣ ɪɟɞɭɤɬɨɪ. ɋ ɩɨɦɨɳɶɸ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ 4 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɩɨɜɨɪɨɬ ɫɬɨɥɚ ɧɚ 3600. ɩɨɞɞɨɧ 3 ɫɥɭɠɢɬ ɞɥɹ ɫɛɨɪɚ ɦɚɫɥɚ ɢ ɞɟɬɚɥɟɣ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɪɟɦɨɧɬɢɪɭɟɦɵɣ ɪɟɞɭɤɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ 

ɩɨɜɨɪɨɬɧɵɣ ɫɬɨɥ ɢ ɡɚɤɪɟɩɥɹɸɬ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɡɚɠɢɦɨɜ. Ⱦɥɹ ɩɨɜɨɪɨɬɚ ɫɬɨɥɚ 

ɜ ɨɩɪɟɞɟɥɟɧɧɭɸ ɫɬɨɪɨɧɭ ɧɚɠɢɦɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɤɧɨɩɤɚ ɧɚ ɩɭɥɶɬɟ 

ɭɩɪɚɜɥɟɧɢɹ, ɫɪɚɛɚɬɵɜɚɟɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɢ ɱɟɪɟɡ ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɧɢɦ 

ɪɟɞɭɤɬɨɪ ɩɪɨɢɫɯɨɞɢɬ ɩɨɜɨɪɨɬ ɫɬɨɥɚ. 
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2 ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɧɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ 

ɌɈ ɨɞɢɧɚɤɨɜɚɹ ɞɥɹ ɜɫɟɯ ɩɪɢɧɹɬɵɯ ɤ ɪɚɫɱɟɬɭ ɦɚɪɨɤ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. 

ɍɤɚɡɚɧɧɵɟ ɜ ɯɨɞɟ ɪɟɲɟɧɢɹ ɱɢɫɥɨɜɵɟ ɜɵɪɚɠɟɧɢɹ ɨɬɧɨɫɹɬɫɹ ɤ ɛɨɪɬɨɜɨɦɭ 

ɚɜɬɨɦɨɛɢɥɸ ɄȺɆȺɁ – 5320. Ⱦɚɧɧɵɟ ɩɨ ɦɚɪɤɚɦ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɵ ɢ ɩɨ 

ɢɬɨɝɚɦ ɫɭɦɦɢɪɭɸɬɫɹ. 

2.1 Ɋɚɫɱɟɬ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ 

Ɍɚɛɥɢɰɚ 2.1- ɂɫɯɨɞɧɵɟ ɧɨɪɦɚɬɢɜɵ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɩɪɨɛɟɝɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬɵ  

ɢɯ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ 

Ɇɚɪɤɚ 

ɚɜɬɨɦɨɛɢɥɹ 

ɇɨɪɦɚɬɢɜɵ 

ɩɟɪɢɨɞɢɱɧɨɫɬɢ, 

ɤɦ 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ 

ɧɨɪɦɚɬɢɜɨɜ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɌɈ 

ɢ ɩɪɨɛɟɝɚ ɞɨ ɄɊ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇ
1L  

ɇ
2L  

Ʉ
ɤɪL  

1Ʉ  Ʉ2 3Ʉ  

ɌɈ ɄɊ ɌɈ ɄɊ ɌɈ ɄɊ 

ȽȺɁ-3308 5000 20000 300000 0,8 0,8 1,00 1,00 1,0 1,0 

ɍȺɁ-3303 4000 16000 180000 0,8 0,8 1,00 1,00 1,0 1,0 

ɄȺɆȺɁ-5320 4000 16000 320000 0,8 0,8 1,00 1,00 1,0 1,0 

ɁɂɅ- 130 4000 16000 350000 0,8 0,8 1,15 0,85 1,0 1,0 

ɄɚɦȺɁ-55111 4000 16000 300000 0,8 0,8 1,15 0,85 1,0 1,0 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ-1( ɤ
1L , ɤɦ), ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɭɫɥɨɜɢɹɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɜɧɚ: 
Ʉ ɇ
1 1 1 3L L Ʉ Ʉ ,= ⋅ ⋅  (2.1) 

ɝɞɟ, ɇ
1L  - ɧɨɪɦɚɬɢɜɧɵɣ ɩɪɨɛɟɝ ɞɨ ɌɈ-1, ɤɦ; 

 
1Ʉ  - ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɤɚɬɟɝɨɪɢɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ Д20Ж; 

3Ʉ  - ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ  

  ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ Д20Ж: 
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Ʉ
1L 4000 0,8 1=3200 ɤɦ.= ⋅ ⋅  

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ-2( ɤ
2L , ɤɦ), ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɭɫɥɨɜɢɹɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɜɧɚ: 
Ʉ ɇ
2 2 1 3L L Ʉ Ʉ ,= ⋅ ⋅  

ɝɞɟ ɇ
2L  - ɧɨɪɦɚɬɢɜɧɵɣ ɩɪɨɛɟɝ ɞɨ ɌɈ-2, ɤɦ Д15]; 

Ʉ2 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɦɨɞɢɮɢɤɚɰɢɣ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɟɝɨ ɪɚɛɨɬɵ Д20Ж. 
Ʉ
2L 16000 0,8 1 12800 ɤɦ.= ⋅ ⋅ =  

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɩɪɨɛɟɝɢ ɞɨ ɌɈ-1 ɢ ɌɈ-2 ɞɨɥɠɧɵ ɛɵɬɶ ɤɪɚɬɧɵɦɢ 

ɫɪɟɞɧɟɫɭɬɨɱɧɨɦɭ ɩɪɨɛɟɝɭ ɢ ɦɟɠɞɭ ɫɨɛɨɣ. 

Ʉɪɚɬɧɨɫɬɶ ɩɪɨɛɟɝɚ ɞɨ ɌɈ-1 ɫɪɟɞɧɟɫɭɬɨɱɧɨɦɭ ɩɪɨɛɟɝɭ (
1i )ɪɚɜɧɚ: 

ɇ
1 1 3

1

cc

L Ʉ Ʉ
i .

l

⋅ ⋅
=  (2.2) 

ɝɞɟ, 
ccl  - ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɩɪɨɛɟɝ, ɤɦ. 

1

4000 0,8 1,0
i 18.

180

⋅ ⋅
= =  

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɚɧɨɜɭɸ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɪɨɛɟɝ ɞɨ ɌɈ-1 (
1L ), ɤɦ: 

1 cc 1L l i 180 18 3240 ɤɦ.= ⋅ = ⋅ =  

Ʉɪɚɬɧɨɫɬɶ ɩɪɨɛɟɝɚ ɞɨ ɌɈ-2 (
2i ) ɩɪɨɛɟɝɭ ɞɨ ɌɈ-1 ɪɚɜɧɚ: 

ɇ
2 1 3

2

1

L Ʉ Ʉ 16000 0,8 1,0
i 4.

L 3240

⋅ ⋅ ⋅ ⋅
= = =  

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɚɧɨɜɵɣ ɩɪɨɛɟɝ ɞɨ ɌɈ-2 (
2L , ɤɦ): 

2 1 2L L i 3240 4 12960 ɤɦ.= ⋅ = ⋅ =  

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɄɊ ( Ʉ
ɤɪL , ɤɦ), ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɭɫɥɨɜɢɹɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɜɧɚ: 

                                         
Ʉ ɇ
ɤɪ ɤɪ 1 2 3L L Ʉ Ʉ Ʉ ,= ⋅ ⋅ ⋅                                  (2.3) 

ɝɞɟ, 
ɇ
ɤɪL  - ɧɨɪɦɚɬɢɜɧɵɣ ɩɪɨɛɟɝ ɞɨ ɄɊ, ɤɦ Д20Ж; 

Ʉ
ɤɪL 320000 0,8 1,0 1,0 256000 ɤɦ.= ⋅ ⋅ ⋅ =  
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Ɉɛɳɢɣ ɫɪɟɞɧɢɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɄȺɆȺɁ – 5320 ɩɪɟɜɵɲɚɟɬ 

ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɥɨɜɢɹɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨ ɩɟɪɜɨɝɨ ɄɊ. 

Ɉɩɪɟɞɟɥɹɟɦ ɞɨɥɸ ɩɪɨɛɟɝɚ ɞɨ ɜɬɨɪɨɝɨ ɄɊ ( ɤɪ2L , ɤɦ), ɧɟ ɩɪɟɜɵɲɚɸɳɭɸ 80% 

ɨɬ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɝɨ, ɩɨ ɮɨɪɦɭɥɟ Д21]: 

Ʉ
ɤɪ2 ɤɪL =L 0,8=256000 0,8=204800 ɤɦ.⋅ ⋅  

Ⱦɥɹ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɪɨɲɟɞɲɟɝɨ ɛɨɥɟɟ ɨɞɧɨɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ 

ɪɟɦɨɧɬɚ, ɤɪɚɬɧɨɫɬɶ ɩɪɨɛɟɝɚ ɞɨ ɄɊ (ТɄɊ) ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
ɇ
ɄɊ 1 2 3

ɄɊ
2

(L Ʉ Ʉ Ʉ ) 0,8 (320000 0,8 1,0 1,0) 0,8
i = = = 16.

L 12960

⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅
 

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɚɧɨɜɵɣ ɩɪɨɛɟɝ ɞɨ ɄɊ (Lɤɪ, ɤɦ): 

ɤɪ 2 ɤɪL L i 12960 16 207360 ɤɦ.= ⋅ = ⋅ =  

ɉɨɥɭɱɟɧɧɵɟ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɞɚɧɧɵɟ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ 

ɌɈ ɢ ɄɊ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.2. 

Ɍɚɛɥɢɰɚ 2.2 - ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɌɈ ɢ ɄɊ 

Ɇɚɪɤɚ 

ɚɜɬɨɦɨɛɢɥɹ 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ 

ɩɟɪɢɨɞɢɱɧɨɫɬɶ 

ɩɪɨɛɟɝɚ, ɤɦ 

Ʉɪɚɬɧɨɫɬɶ 

ɩɪɨɛɟɝɚ 

ɉɥɚɧɨɜɚɹ 

ɩɟɪɢɨɞɢɱɧɨɫɬɶ 

ɩɪɨɛɟɝɚ, ɤɦ 

ɤ
1L  ɤ

2L  
Ʉ
ɤɪL  

1i  
2i  ɤɪi  

1L  
2L  ɤɪL  

ȽȺɁ-3308 4000 16000 240000 26 4 15 4000 16000 240000 

ɍȺɁ-3303 3200 12800 115200 19 4 9 3190 12760 114840 

ɄȺɆȺɁ-

5320 
3200 12800 204800 18 4 16 3240 12960 207360 

ɁɂɅ-130 3200 12800 190400 37 4 15 3220 12880 193200 

ɄɚɦȺɁ-

55111 
3200 12800 163200 35 4 13 3220 12880 167440 
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2.2 Ɋɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɢ ɜɵɩɭɫɤɚ  

ɚɜɬɨɦɨɛɢɥɟɣ  

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɯɧɢɱɟɫɤɢɣ ɝɨɬɨɜɧɨɫɬɢ ( Ɍα ): 

ɗ
Ɍ '

ɗ Ɋ ɌɈ-ɌɊ 4 ɤ
ɫɫ

ɤ

Ⱦ 1
,

Ⱦ Ⱦ Ⱦ Ʉ Ⱦ
1 l

1000 L

α = =
+  ⋅

+ ⋅ + 
 

   (2.4) 

ɝɞɟ, Ⱦɷ – ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɝɨɞ; 

 ȾɊ – ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɜ ɪɟɦɨɧɬɟ ɜ ɝɨɞ; 

 lcc – ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɩɪɨɛɟɝ, ɤɦ; 

Ⱦɬɨ-ɬp – ɧɨɪɦɚɬɢɜɧɨɟ ɱɢɫɥɨ ɞɧɟɣ ɩɪɨɫɬɨɹ ɜ ɌɈ ɢ ɪɟɦɨɧɬɟ ɚɜɬɨɦɨɛɢɥɹ  

Ⱦɤ  –  ɧɨɪɦɚɬɢɜɧɨɟ ɱɢɫɥɨ ɞɧɟɣ ɩɪɨɫɬɨɹ ɜ ɄɊ Д20Ж; 

4Ʉ′  – ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 

ɩɪɨɫɬɨɹ ɜ ɌɈ ɢ ɪɟɦɨɧɬɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɛɟɝɚ ɫ ɧɚɱɚɥɚ 

ɷɤɫɩɥɭɚɬɚɰɢɢ Д20Ж: 

Ɍ
1

0,877.
0,52 1,3 22

1 180
1000 207360

α = =
⋅ + ⋅ + 

 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɵɩɭɫɤɚ ( ȼα ) (ɨɬɫɭɬɫɬɜɢɟ ɪɚɛɨɬɵ ɢɥɢ ɩɟɪɫɨɧɚɥɚ, ɮɨɪɫ-

ɦɚɠɨɪ ɩɪɢ ɪɚɫɱɟɬɟ ɧɟ ɭɱɢɬɵɜɚɟɦ): 

Ɍ ɪ.ɝ.
ȼ ɂ

ɤ.ɝ.

Ⱦ
α ,

Ⱦ
α

= α =    (2.5) 

ɝɞɟ, Ⱦɪ.ɝ. – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ; 

 ɤ.ɝ.Ⱦ – ɤɨɥɢɱɟɫɬɜɨ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ. 

ȼ ɂ
0,877 248α 0,596.

365

⋅
= α = =  

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.3. 
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Ɍɚɛɥɢɰɚ 2.3 - Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɢ ɜɵɩɭɫɤɚ 

Ɇɚɪɤɚ 

ɚɜɬɨɦɨɛɢɥɹ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

Ɍα  ȼα  ɤ.ɝ.Ⱦ , 

ɞɧɟɣ 

Ⱦɪ.ɝ, 

ɞɧɟɣ 
lcc, ɤɦ 

Ⱦɬɨ-ɬp, 

ɞɧ
1000 ɤɦ

 

Ⱦɤ, 

ɞɧɟɣ 
4Ʉ′  

ȽȺɁ-3308 365 248 154 0,3 18 1,3 0,933 0,634 

ɍȺɁ-3303 365 248 168 0,4 22 1,3 0,893 0,607 

ɄȺɆȺɁ-5320 365 248 180 0,52 22 1,3 0,877 0,596 

ɁɂɅ-130 365 248 91 0,5 22 1,3 0,935 0,635 

ɄɚɦȺɁ-55111 365 248 96 0,55 22 1,3 0,925 0,628 

2.3 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɜ ɝɨɞ ɞɥɹ ɨɞɧɨɝɨ 

ɚɜɬɨɦɨɛɢɥɹ 

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɟɣ ( ɨɛɳL , ɤɦ): 

ɨɛɳ ɤ.ɝ. ɫɫ ɜL Ⱦ Х α ,= ⋅ ⋅      (2.6) 

ɨɛɳL 365 180 0,596 39157 ɤɦ.= ⋅ ⋅ =  

Ʉɨɥɢɱɟɫɬɜɨ ɌɈ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 

Ʉɨɥɢɱɟɫɬɜɨ ɌɈ-2 (
2N ) ɪɚɜɧɨ: 

ɨɛɳ
2

2

L 39157
N 3

L 12960
= = = .    (2.7) 

Ʉɨɥɢɱɟɫɬɜɨ ɌɈ-1 (
1N ) ɪɚɜɧɨ: 

ɨɛɳ
1

1 2

L 39157
N 9

L N 3240 3
= = =

− −
.   (2.8) 

Ʉɨɥɢɱɟɫɬɜɨ ȿɈ ( ȿɈN ) ɪɚɜɧɨ: 

ɨɛɳ
ȿɈ

cc

L 39157
N 218.

l 180
= = =    (2.9) 

ɑɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɨɯɨɞɹɳɢɯ ɨɛɳɟɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ( Ⱦ-1N ) ɩɨɫɥɟ 

ɌɊ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 10% ɨɬ ɩɪɨɝɪɚɦɦɵ ɌɈ-1 ɡɚ ɝɨɞ Д20Ж. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɥɢɱɟɫɬɜɨ Ⱦ-1 ɧɚ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɶ ɜ ɝɨɞ: 

Ⱦ-1 1 2N 1,1 N N 1,1 9 3 13.= ⋅ + = ⋅ + =    (2.10) 
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ɑɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɨɯɨɞɹɳɢɯ ɩɨɷɥɟɦɟɧɬɧɨɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ 

( Ⱦ-2N ) ɩɨɫɥɟ ɌɊ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 20 % ɨɬ ɝɨɞɨɜɨɣ ɩɪɨɝɪɚɦɦɵ ɌɈ-2 [20]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɥɢɱɟɫɬɜɨ Ⱦ-2 ɧɚ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɶ ɜ ɝɨɞ: 

Ⱦ-2 2N 1,2 N 1, 2 3 4.= ⋅ = ⋅ =     (2.11) 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.4. 

Ɍɚɛɥɢɰɚ 2.4 - Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɜ ɝɨɞ ɞɥɹ ɨɞɧɨɝɨ 

ɚɜɬɨɦɨɛɢɥɹ 

Ɇɚɪɤɚ 

ɚɜɬɨɦɨɛɢɥɹ 
ɨɛɳL , ɤɦ 

ȼɢɞɵ ɨɛɫɥɭɠɢɜɚɧɢɹ 

2N  
1N  ȿɈN  Ⱦ-1N  Ⱦ-2N  

ȽȺɁ-3308 35637 2 7 231 10 2 

ɍȺɁ-3303 37221 3 9 222 13 4 

ɄȺɆȺɁ-5320 39157 3 9 218 13 4 

ɁɂɅ-130 21092 2 5 232 8 2 

ɄɚɦȺɁ-55111 22005 2 5 229 8 2 

 

2.4 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɬɟɯɧɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɡɚ ɝɨɞ 

Ʉɨɥɢɱɟɫɬɜɨ ɌɈ-1 ɜ ɝɨɞ ( Ƚ
1N ): 

Ƚ
1 ɋɉ 1N Ⱥ σ ,= ⋅   (2.12) 

ɝɞɟ, Ⱥɋɉ – ɫɩɢɫɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ɪɚɫɱɟɬɧɨɣ ɦɚɪɤɢ. 
Ƚ
1 ɋɉ 1N Ⱥ σ 18 9 162.= ⋅ = ⋅ =  

Ʉɨɥɢɱɟɫɬɜɨ ɌɈ-2 ɜ ɝɨɞ ( Ƚ
2N ): 

Ƚ
2 ɋɉ 2N Ⱥ σ 18 3 54.= ⋅ = ⋅ =  

Ʉɨɥɢɱɟɫɬɜɨ ȿɈ ɜ ɝɨɞ ( Ƚ
ȿɈN ): 

Ƚ
ȿɈ ɋɉ ȿɈN Ⱥ σ 18 218 3924.= ⋅ = ⋅ =  

Ʉɨɥɢɱɟɫɬɜɨ Ⱦ-1 ɜ ɝɨɞ ( Ƚ
Ⱦ 1N − ): 

Ƚ
Ⱦ-1 ɋɉ Ⱦ-1N Ⱥ σ 18 13 234.= ⋅ = ⋅ =  

Ʉɨɥɢɱɟɫɬɜɨ Ⱦ-2 ɜ ɝɨɞ ( Ƚ
Ⱦ 2N − ): 

Ƚ
Ⱦ-2 ɋɉ Ⱦ-2N Ⱥ σ 18 4 72.= ⋅ = ⋅ =  

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.5. 
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Ɍɚɛɥɢɰɚ 2.5 - Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɜ ɝɨɞ ɫɩɢɫɨɱɧɨɝɨ 

ɫɨɫɬɚɜɚ ɚɜɬɨɦɨɛɢɥɟɣ 

Ɇɚɪɤɚ 

ɚɜɬɨɦɨɛɢɥɹ 

ɋɩɢɫɨɱɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ 

ɚɜɬɨɦɨɛɢɥɟɣ, 
Ⱥɋɉ 

ȼɢɞɵ ɨɛɫɥɭɠɢɜɚɧɢɹ 

Ƚ
1N  Ƚ

2N  Ƚ
ȿɈN  

Ƚ
Ⱦ 1N −  

Ƚ
Ⱦ 2N −  

ȽȺɁ-3308 4 28 8 924 40 8 

ɍȺɁ-3303 8 72 24 1776 104 32 

ɄȺɆȺɁ-5320 18 162 54 3924 234 72 

ɁɂɅ-130 12 60 24 2784 96 24 

ɄɚɦȺɁ-55111 13 65 26 2977 104 26 

 

2.5 Ɋɚɫɱɟɬ ɫɭɬɨɱɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɨ ɌɈ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɸ 

          Ɋɚɫɱɟɬ ɫɭɬɨɱɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɨ ɌɈ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ [21]: 

Ƚ
ɋ i
i i

Ƚ

N
N ,

Ⱦ
=  (2.13) 

ɝɞɟ, i

ȽȾ  - ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɪɚɛɨɬɵ ɜ ɝɨɞɭ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɜɵɩɨɥɧɹɸɳɟɝɨ 

ɞɚɧɧɵɣ ɜɢɞ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

Ʉɨɥɢɱɟɫɬɜɨ ɌɈ-1 ɜ ɫɭɬɤɢ ( ɋ
1N ): 

Ƚ
ɋ 1
1 1

Ƚ

N 162
N 0,65.

Ⱦ 248
= = =  

Ʉɨɥɢɱɟɫɬɜɨ ɌɈ-2 ɜ ɫɭɬɤɢ ( ɋ
2N ): 

Ƚ
ɋ 2
2 2

Ƚ

N 54
N 0,22.

Ⱦ 248
= = =  

Ʉɨɥɢɱɟɫɬɜɨ ȿɈ ɜ ɫɭɬɤɢ ( ɋ
ȿɈN ): 

Ƚ
ɋ ȿɈ
ȿɈ ȿɈ

Ƚ

N 3924
N 15,8.

Ⱦ 248
= = =  

Ʉɨɥɢɱɟɫɬɜɨ Ⱦ-1 ɜ ɫɭɬɤɢ ( ɋ
Ⱦ 1N − ): 

Ƚ
Ⱦ-1ɋ

Ⱦ-1 Ⱦ-1
Ƚ

N 234
N 0,94.

Ⱦ 248
= = =  

Ʉɨɥɢɱɟɫɬɜɨ Ⱦ-2 ɜ ɫɭɬɤɢ ( ɋ
Ⱦ 2N − ): 
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Ƚ
Ⱦ-2ɋ

Ⱦ-2 Ⱦ-2
Ƚ

N 72
N 0, 29.

Ⱦ 248
= = =  

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.6. 

Ɍɚɛɥɢɰɚ 2.6 - ɋɭɬɨɱɧɚɹ ɩɪɨɝɪɚɦɦɚ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ 

ɞɢɚɝɧɨɫɬɢɤɢ ɫɩɢɫɨɱɧɨɝɨ ɫɨɫɬɚɜɚ ɚɜɬɨɦɨɛɢɥɟɣ 

Ɇɚɪɤɚ 

ɚɜɬɨɦɨɛɢɥɹ 

ȼɢɞɵ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɋ
1N  ɋ

2N  ɋ
ȿɈN  

ɋ
Ⱦ 1N −  

ɋ
Ⱦ 2N −  

Ʉɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɪɚɛɨɬɵ ɜ ɝɨɞɭ ɩɨɞɪɚɡɞɟɥɟɧɢɹ 

ɜɵɩɨɥɧɹɸɳɟɝɨ ɞɚɧɧɵɣ ɜɢɞ ɨɛɫɥɭɠɢɜɚɧɢɹ 
1

ȽȾ  2

ȽȾ  ȿɈ
ȽȾ  Ⱦ-1

ȽȾ  Ⱦ-2
ȽȾ  

248 248 248 248 248 

ȽȺɁ-3308 0,11 0,03 3,73 0,16 0,03 

ɍȺɁ-3303 0,29 0,1 7,16 0,42 0,13 

ɄȺɆȺɁ-5320 0,65 0,22 15,82 0,94 0,29 

ɁɂɅ-130 0,24 0,1 11,23 0,39 0,1 

ɄɚɦȺɁ-55111 0,26 0,1 12 0,42 0,1 

Ɉɛɳɟɟ ɫɭɦɦɚɪɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ 

ɨɛɫɥɭɠɢɜɚɧɢɣ ɜ 
ɫɭɬɤɢ 

2 1 50 3 1 

 

2.6 Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɨɛɴɟɦɚ ɪɚɛɨɬ ɩɨ ɌɈ ɢ ɌɊ 

Ɍɚɛɥɢɰɚ 2.7 - ɂɫɯɨɞɧɵɟ ɧɨɪɦɚɬɢɜɵ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɈ ɢ ɌɊ, ɢ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɢɯ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ 

Ɇɚɪɤɚ 

ɚɜɬɨɦɨɛɢɥɹ 

ɇɨɪɦɚɬɢɜɵ ɬɪɭɞɨɟɦɤɨɫɬɢ, 
ɱɟɥ ɱɚɫ⋅  

Ʉɨɷɮɮɢɰɢɟɧɬɵ 

ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ 

ɧɨɪɦɚɬɢɜɨɜ 

ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɈ ɢ ɌɊ 

 
ɇ
ȿɈt  ɇ

1t  ɇ
2t  ɇ

ɌɊt  Ʉ2 Ʉ4 Ʉ5 

ȽȺɁ-3308 0,25 2,5 10,5 3,0 1,00 1,4 1,15 

ɍȺɁ-3303 0,25 1,5 7,7 3,6 1,00 1,9 1,15 

ɄȺɆȺɁ-5320 0,3 3,2 12,0 5,8 1,00 2,1 1,3 

ɁɂɅ-130 0,3 2,5 10,6 3,6 1,15 2,1 1,2 

ɄɚɦȺɁ-55111 0,4 3,4 14,5 8,5 1,15 2,1 1,3 
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ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ȿɈ ( ȿɈt , ɱɟɥ ɱɚɫ⋅ ): 

ɇ
ȿɈ ȿɈ 2 5t t Ʉ Ʉ= ⋅ ⋅   (2.14) 

ɝɞɟ, ɇ
ȿɈt  – ɧɨɪɦɚɬɢɜɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ȿɈ, ɱɟɥ ɱɚɫ⋅  [15]: 

Ʉ5 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɬɪɭɞɨɟɦɤɨɫɬɢ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 

ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɤɨɥɢɱɟɫɬɜɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ 

ɫɨɜɦɟɫɬɢɦɵɯ ɝɪɭɩɩ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ Д20Ж. 
ɇ

ȿɈ ȿɈ 2 5t t Ʉ Ʉ 0,3 1,0 1,3 0,39 ɱɟɥ ɱɚɫ.= ⋅ ⋅ = ⋅ ⋅ = ⋅  

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɈ-1 (
1t , ɱɟɥ ɱɚɫ⋅ ): 

ɇ
1 1 2 5t t Ʉ Ʉ= ⋅ ⋅ , 

ɝɞɟ, ɇ
1t  - ɧɨɪɦɚɬɢɜɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɌɈ-1, ɱɟɥ ɱɚɫ⋅  [20]: 

ɇ
1 1 2 5t t Ʉ Ʉ 3,2 1,0 1,3 4,16 ɱɟɥ ɱɚɫ.= ⋅ ⋅ = ⋅ ⋅ = ⋅  

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɈ-2 (
2t , ɱɟɥ ɱɚɫ⋅ ): 

ɇ
2 2 2 5t t Ʉ Ʉ ,= ⋅ ⋅  

ɝɞɟ, ɇ
2t  - ɧɨɪɦɚɬɢɜɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɌɈ-2, ɱɟɥ ɱɚɫ⋅  [20]: 

ɇ
2 2 2 5t t Ʉ Ʉ 12 1,0 1,3 15,6 ɱɟɥ ɱɚɫ.= ⋅ ⋅ = ⋅ ⋅ = ⋅  

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɊ ( ɌɊt , 
ɱɟɥ ɱɚɫ
1000 ɤɦ

⋅
): 

ɇ
ɌɊ ɌɊ 1 2 3 4 5t t Ʉ Ʉ Ʉ Ʉ Ʉ ,= ⋅ ⋅ ⋅ ⋅ ⋅  

ɝɞɟ, ɇ
ɌɊt  - ɧɨɪɦɚɬɢɜɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɌɊ, ɱɟɥ ɱɚɫ

1000 ɤɦ
⋅

 [20]: 

ɌɊt 5,8 1,2 1,0 1,0 2,1 1,3 19.= ⋅ ⋅ ⋅ ⋅ ⋅ =  

Ɉɛɴɟɦ ɪɚɛɨɬ ȿɈ ɜ ɝɨɞ ( Ƚ
ȿɈɌ ɱɟɥ ɱɚɫ⋅ ): 

Ƚ ɝ
ȿɈ ȿɈ ȿɈT N t 3924 0,39 1530,4 ɱɟɥ ɱɚɫ.= ⋅ = ⋅ = ⋅   (2.15) 

Ɉɛɴɟɦ ɪɚɛɨɬ ɌɈ-1 ɜ ɝɨɞ ( Ƚ
1Ɍ  ɱɟɥ ɱɚɫ⋅ ): 

Ƚ ɝ
1 1 1T N t 162 4,16 673,9 ɱɟɥ ɱɚɫ.= ⋅ = ⋅ = ⋅  
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Ɉɛɴɟɦ ɪɚɛɨɬ ɌɈ-2 ɜ ɝɨɞ ( Ƚ
2Ɍ  ɱɟɥ ɱɚɫ⋅ ): 

ɝ ɝ
2 2 2T N t 54 15,6 842,4 ɱɟɥ ɱɚɫ.= ⋅ = ⋅ = ⋅  

Ɉɛɴɟɦ ɪɚɛɨɬ ɌɊ ɜ ɝɨɞ, ( Ƚ
ɌɊɌ  

ɱɟɥ ɱɚɫ
1000 ɤɦ

⋅
): 

ɬɪ ɋɉ ɨɛɳɝ
ɬɪ

t Ⱥ L
T ,

1000

⋅ ⋅
=    (2.16) 

ɝ
ɬɪ

19 18 39157 ɱɟɥ ɱɚɫ
T 13391,7 .

1000 1000 ɤɦ
⋅ ⋅ ⋅

= =  

ɋɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɪɚɛɨɬ ɌɈ ɢ ɌɊ ɜ ɝɨɞ ( ɌɈ ɌɊɌ − , ɱɟɥ ɱɚɫ⋅ ): 

Ƚ Ƚ Ƚ Ƚ
ɌɈ-ɌɊ ȿɈ 1 2 ɌɊT T T T Ɍ ,= + + +  (2.17) 

ɌɈ-ɌɊT 1530,4 673,9 842,4 13391,7 16438,4 ɱɟɥ ɱɚɫ.= + + + = ⋅  

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.8. 

Ɍɚɛɥɢɰɚ 2.8 - Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɌɈ ɢ ɌɊ 

Ɇɚɪɤɚ 

ɚɜɬɨ- 

ɦɨɛɢɥɹ 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ 

ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɈ ɢ 
ɌɊ, ɱɟɥ ɱɚɫ⋅  

 

Ɉɛɴɟɦ ɪɚɛɨɬ ɩɨ ɜɢɞɚɦ 

ɌɈ ɢ ɌɊ, ɱɟɥ ɱɚɫ⋅  

 

ɋɭɦɦɚɪ. 
ɨɛɴɟɦ 

ɪɚɛɨɬ ɌɈ 

ɢ ɌɊ ɜ 

ɝɨɞ, ɱɟɥ.ɱ 

ȿɈt  
1t  

2t  ɌɊt  Ƚ
ȿɈɌ  Ƚ

1Ɍ  Ƚ
2Ɍ  Ƚ

ɌɊɌ  ɌɈ ɌɊɌ −  

ȽȺɁ-

3308 
0,2 2,8 12, 4,93 268 80,6 96,6 702,8 1148 

ɍȺɁ 

3303 
0,2 1,7 8,86 9,44 515 124,6 212,6 2810,9 3663,14 

ɄȺɆȺɁ 

5320 
0,3 4,1 15,6 19 1530,4 673,9 842,4 13391, 16438,4 

ɁɂɅ 

130 
0,4 3,4 14,6 12,5 1141,4 207 351,1 3168,9 4868,44 

ɄɚɦȺɁ 

55111 
0,6 5 21,6 32,0 1786,2 330,2 563,7 9159,8 11839,9 

Ɉɛɳɢɣ ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɪɚɛɨɬ 
ɌɈ ɢ ɌɊ ɜ ɝɨɞ 

14016 3798 5082,1 84696 104723,2 
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ȼ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɱɟɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɳɢɣ ɝɨɞɨɜɨɣ ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ 

ɪɚɛɨɬ ɩɨ ɌɈ ɜ ɯɨɡɹɣɫɬɜɟ. 

2.7 Ɋɚɫɱɟɬ ɨɛɳɟɣ ɱɢɫɥɟɧɧɨɫɬɢ ɪɟɦɨɧɬɧɨ-ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 

ɩɟɪɫɨɧɚɥɚ ɢ ɭɱɚɫɬɤɨɜ ɌɈ  

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ: 

ɌɈ-ɌɊ
ɬ

ɬ

TɊ
Ɏ

=   (2.18) 

ɝɞɟ, Ɏɬ – ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɛɨɱɟɝɨ,  

ɱɚɫ. 

ɬ
107593Ɋ 55 ɱɟɥ.
1984

= =  

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɩɨ ɲɬɚɬɧɨɦɭ ɪɚɫɩɢɫɚɧɢɸ: 

ɌɈ-ɌɊ
ɲ

ɲ

TɊ ,
Ɏ

=   (2.19) 

ɝɞɟ Ɏɲ – ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɲɬɚɬɧɨɝɨ ɪɚɛɨɱɟɝɨ, ɱɚɫ. Д14Ж: 

ɲ
107593Ɋ 62 ɱɟɥ.
1760

= =  

2.8 Ɋɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɨɫɬɨɜ ɌɈ 

2.8.1 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɩɨɫɬɨɜ ɌɈ-1 

Ʉɨɥɢɱɟɫɬɜɨ ɩɨɫɬɨɜ ɌɈ-1 (
1ɏ ) ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɩ
1ɏ

R

τ
= ,      (2.20) 

ɝɞɟ, R - ɪɢɬɦ ɩɨɫɬɚ: 

ɫɦ
ɋ
1

60 T ɋ
R ,

N

⋅ ⋅
=

⋅ϕ
     (2.21) 

ɝɞɟ, ɋ - ɱɢɫɥɨ ɫɦɟɧ, ɋ =1; 

Ɍɫɦ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, Ɍɫɦ = 8 ɱɚɫ.; 

ϕ  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɫɬɭɩɥɟɧɢɹ ɚɜɬɨ- 

ɦɨɛɢɥɟɣ ɧɚ ɩɨɫɬ, ϕ=1,25 [14]. 
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60 8 1
R 128 ɦɢɧ.

3 1,25

⋅ ⋅
= =

⋅
 

ɩτ  - ɬɚɤɬ ɩɨɫɬɚ: 

ɫɪ.
1

ɩ а
ɩ

60 tĲ Э
P

⋅
= + ,     (2.22) 

ɝɞɟ, ɫɪ.
1t  - ɫɪɟɞɧɹɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɌɈ-1 ɨɞɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ,  

ɱɟɥ ɱɚɫ⋅  [24]: 

Ƚ
ɫɪ. 1
1 ɋ Ƚ

1 1

Ɍ 3798,8
t 5,1 ɱɟɥ ɱɚɫ.

N Ⱦ 3 248
= = = ⋅

⋅ ⋅
  (2.23) 

Ɋɩ - ɱɢɫɥɨ ɪɚɛɨɬɚɸɳɢɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɱɢɯ ɧɚ ɩɨɫɬɭ, Ɋɩ = 2 ɱɟɥ.,  

tw - ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɧɚ ɩɟɪɟɞɜɢɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɨɫɬ, tw = 3 

ɦɢɧ. 

ɩ
60 5,1Ĳ 2 155 ɦɢɧ.

2

⋅
= + = , 

1

155ɏ 1,2 1 ɩɨɫɬ.
128

= = ≈  

ɉɪɢɧɢɦɚɟɦ 1ɏ =1 ɩɨɫɬ. 

2.8.2 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɩɨɫɬɨɜ ɌɈ-2 

Ʉɨɥɢɱɟɫɬɜɨ ɩɨɫɬɨɜ ɌɈ-2 ( 2ɏ ) ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɩ
2

ɩ

Ĳɏ ,
R η

=
⋅      (2.24) 

ɝɞɟ, ηɩ฀ - ɤɨɷɮɮɢɰɢɟɧɬ. ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɪɚɛɨɱɟɝɨ. ɜɪɟɦɟɧɢ. ɩɨɫɬɚ,  

ηɩ฀=0,85-0,9 [14]. 

Ɋɢɬɦ ɩɪɨɢɡɜɨɞɫɬɜɚ: 

ɫɦ
ɋ
2

60 T ɋ 60 8 1
R 384 ɦɢɧ.

N 1 1, 25

⋅ ⋅ ⋅ ⋅
= = =

⋅ϕ ⋅
 

Ɍɚɤɬ ɩɨɫɬɚ: 
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ɫɪ.
2

ɩ а
ɩ

60 tĲ Э ,
P

⋅
= +  

ɝɞɟ, ɫɪ.
2t  - ɫɪɟɞɧɹɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɌɈ-2 ɨɞɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɛɟɡ  

ɭɱɟɬɚ ɬɪɭɞɨɟɦɤɨɫɬɢ ɡɚɬɪɚɱɟɧɧɨɣ ɧɚ ɞɢɚɝɧɨɫɬɢɤɭ Ⱦ-2, ɱɟɥ ɱɚɫ⋅  [21]: 

Ƚ Ƚ
2 Ⱦ 2ɫɪ.

1 ɋ Ƚ
2 2

Ɍ Ɍ
t ,

N Ⱦ
−−

=
⋅

     (2.25) 

ɝɞɟ, 
Ƚ
Ⱦ 2Ɍ −  - ɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɨɷɥɟɦɟɧɬɧɵɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ  

ɩɪɨɜɨɞɢɦɵɯ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɌɈ-2, ɱɟɥ ɱɚɫ⋅ . 

ɫɪ.
2

5082-508,2
t 18,4 ɱɟɥ ɱɚɫ.

1 248
= = ⋅

⋅
 

ɩ
60 18,4Ĳ 3 371 ɦɢɧ.

3

⋅
= + =  

2

371ɏ 1 ɩɨɫɬ
384 0,9

= =
⋅

. 

ɉɪɢɧɢɦɚɟɦ 2ɏ =1 ɩɨɫɬ. 

2.8.3 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɩɨɫɬɨɜ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 

Ɉɛɳɢɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɪɚɛɨɬɵ (Ⱦ-1) ɩɪɨɜɨɞɹɬɫɹ ɫɨɜɦɟɫɬɧɨ ɫ ɪɚɛɨɬɚɦɢ 

ɩɨ ɌɈ-1 ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɟɧɨɫɧɵɯ ɫɪɟɞɫɬɜ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ. 

Ʉɨɥɢɱɟɫɬɜɨ ɩɨɫɬɨɜ ɩɨɷɥɟɦɟɧɬɧɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ( Ⱦ-2ɏ ) 

ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
Ƚ Ƚ Ƚ Ƚ
Ⱦ-2 Ⱦ 2ɬɪ Ⱦ-2 Ⱦ 2ɬɪ

Ⱦ-2
ɩ ɩ ɪɚɛ.ɝ ɫɦ ɞ ɩ

Ɍ Ɍ Ɍ Ɍ
ɏ ,

Ɏ Ɋ Ⱦ Ɍ ɋ Ɋ
− −+ +

= =
⋅ ⋅ ⋅ ⋅η ⋅

  (2.26) 

ɝɞɟ, 
Ƚ
Ⱦ 2Ɍ − ,

Ƚ
Ⱦ 2ɬɪɌ −  - ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ Ⱦ-2. ɋɤɥɚɞɵɜɚɟɬɫɹ  

ɢɡ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɨɷɥɟɦɟɧɬɧɵɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ 

ɩɪɨɜɨɞɢɦɵɯ ɩɪɢ ɌɈ-2 ɢ ɌɊ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɜɵɱɟɬɚɦ ɢɡ ɢɯ 

ɨɛɳɟɝɨ ɨɛɴɟɦɚ; 

Ɏɩ - ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ, ɱɚɫ; 

Ɋɩ - ɱɢɫɥɨ ɪɚɛɨɬɚɸɳɢɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɱɢɯ ɧɚ ɩɨɫɬɭ, Ɋɩ=1 ɱɟɥ.; 
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Ⱦɪɚɛ.ɝ - ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɡɨɧɵ ɞɢɚɝɧɨɫɬɢɤɢ; 

Ɍɫɦ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, Ɍɫɦ=8ɱ.; 

ɋ - ɱɢɫɥɨ ɫɦɟɧ; 

ηɞ - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ, ηɞ฀ = 0,6-

0,75. 

Ⱦ-2
508,2+847ɏ 0,98 1 ɩɨɫɬ.

248 8 1 0,7 1
= = ≈

⋅ ⋅ ⋅ ⋅
 

ɉɪɢɧɢɦɚɟɦ Ⱦ-2ɏ =1ɩɨɫɬ. 

2.9 Ɋɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɵɯ ɩɥɨɳɚɞɟɣ ɨɬɞɟɥɟɧɢɣ ɌɈ 

Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɨɬɞɟɥɟɧɢɹ  ȿɈ: 

ɮ ɮF L H= ⋅ , (2.27) 

ɝɞɟ, Lɮ - ɮɚɤɬɢɱɟɫɤɚɹ ɞɥɢɧɚ ɥɢɧɢɢ, ɦ; 

ɇɮ - ɮɚɤɬɢɱɟɫɤɚɹ ɲɢɪɢɧɚ, ɦ; 

ȼ - ɲɢɪɢɧɚ ɦɨɟɱɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɦ; 

b - ɧɨɪɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɨɟɱɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɨ ɫɬɟɧɵ, Д15]. 

ɮH ȼ 2 Л= + ⋅ , (2.28) 

ɮH 5,2 2 0,8 6,8 ɦ= + ⋅ = . 

Ɏɚɤɬɢɱɟɫɤɚɹ ɞɥɢɧɚ ɥɢɧɢɢ 

( ) ( )ɮ К ɩ ɩ КL L X ɚ ɏ 1 1 L 2 К= ⋅ + ⋅ − + ⋅ + ⋅ , (2.29) 

ɝɞɟ, 
aL  - ɞɥɢɧɚ ɨɛɫɥɭɠɢɜɚɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ. ɉɪɢɧɢɦɚɟɦ ɤ ɪɚɫɱɟɬɭ ɫɚɦɵɣ  

ɞɥɢɧɧɵɣ ɚɜɬɨɦɨɛɢɥɶ (ɄɚɦȺɁ-5320),  

aL =12,8 ɦ.  

ɏɩ - ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ ɧɚ ɥɢɧɢɢ, ɏɩ = 3; 

ɚ - ɧɨɪɦɚɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɚɜɬɨɦɨɛɢɥɹɦɢ ɫɬɨɹɳɢɦɢ ɧɚ  

ɥɢɧɢɢ, ɚ = 2 ɦ. 

( ) ( )ɮL 12,8 3 2 3 1 1 12,8 2 2 59,2 ɦ= ⋅ + ⋅ − + ⋅ + ⋅ = , 

2F 59,2 6,8 402,6 ɦ= ⋅ = . 
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Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɨɬɞɟɥɟɧɢɣ ɌɈ:  

ɡТ К ɡТ ɩF f X Ʉ= ⋅ ⋅ , (2.30) 

ɝɞɟ fɚ - ɩɥɨɳɚɞɶ ɡɚɧɢɦɚɟɦɚɹ ɚɜɬɨɦɨɛɢɥɟɦ. ɉɪɢɧɢɦɚɟɦ ɤ ɪɚɫɱɟɬɭ ɚɜɬɨɦɨ- 

ɛɢɥɶ ɫ ɧɚɢɛɨɥɶɲɟɣ ɩɥɨɳɚɞɶɸ (ɄɚɦȺɁ-5320);  

ɏɡɌɈ - ɫɭɦɦɚɪɧɨɟ ɱɢɫɥɨ ɩɨɫɬɨɜ ɜ ɨɬɞɟɥɟɧɢɢ ɌɈ. Ɋɚɛɨɬɵ ɩɨ ɌɈ 

ɩɪɨɜɨɞɹɬɫɹ ɜ ɪɚɡɧɵɟ ɫɦɟɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɞɧɢɯ ɢ ɬɟ ɠɟ ɩɨɫɬɨɜ.  

ɏɡɌɊ - ɫɭɦɦɚɪɧɨɟ ɱɢɫɥɨ ɩɨɫɬɨɜ ɜ ɨɬɞɟɥɟɧɢɢ ɌɊ (ɤɪɨɦɟ ɨɤɪɚɫɨɱɧɨɝɨ); 

Ʉɩ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɟɡɞɵ. Ʉɩ = 6 [19]. 

ɉɥɨɳɚɞɶ ɩɨɫɬɨɜ ɌɈ 

2

ɡɌɈF 32 1 6 192 ɦ= ⋅ ⋅ = . 

ɉɥɨɳɚɞɶ ɩɨɫɬɨɜ ɌɊ 

2

ɡɌɊF 32 5 6 960 ɦ= ⋅ ⋅ = . 

ɉɪɨɜɟɞɟɦ ɫɪɚɜɧɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɩɥɨɳɚɞɟɣ ɨɬɞɟɥɟɧɢɣ ɌɈ ɢ ɌɊ ɫ 

ɢɦɟɸɳɢɦɢɫɹ ɜ ɝɥɚɜɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɤɨɪɩɭɫɟ ɢ ɫɜɟɞɟɦ ɜɫɟ ɷɬɨ ɜ 

ɬɚɛɥɢɰɭ 2.9. 

Ɍɚɛɥɢɰɚ 2.9 - ɋɪɚɜɧɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɢ ɢɦɟɸɳɢɯɫɹ ɩɥɨɳɚɞɟɣ ɨɬɞɟɥɟɧɢɹ 

ɌɈ  

Ɉɬɞɟɥɟɧɢɟ 
ɉɥɨɳɚɞɶ, 2ɦ  

ɪɚɫɱɟɬɧɚɹ ɩɨ ɩɪɨɟɤɬɭ ɩɪɢɧɹɬɚɹ 

ɌɈ 192 252 252 

ɉɥɨɳɚɞɶ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ ɨɬɞɟɥɟɧɢɣ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ 

ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɫ ɩɪɢɧɹɬɨɣ ɩɨ ɪɚɫɱɟɬɭ ɬɪɭɞɨɟɦɤɨɫɬɶɸ. 

2.10 Ɋɚɡɪɚɛɨɬɤɚ ɨɛɳɟɣ ɤɨɦɩɨɧɨɜɤɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɪɩɭɫɚ 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɩɪɟɞɩɪɢɹɬɢɣ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɚɜɬɨɦɨɛɢɥɟɣ 

ɞɨɥɠɧɵ ɩɪɨɟɤɬɢɪɨɜɚɬɶɫɹ ɢ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɇɢɉ 2.09.02-85, ȼɋɇ 01-89 ɢ ɈɇɌɉ-01-91. 
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ȼɟɞɨɦɫɬɜɟɧɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɧɨɪɦɵ ɩɪɟɞɩɪɢɹɬɢɣ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 

ɚɜɬɨɦɨɛɢɥɟɣ (ȼɋɇ 01-89), ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 

ɪɟɲɟɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɣ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 

ɬɟɫɧɨ ɩɪɢɜɹɡɵɜɚɟɬ ɤ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨ ɤɚɬɟɝɨɪɢɹɦ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɚɜɬɨɦɨɛɢɥɟɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɲɟ ɩɪɢɜɟɞɟɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ 

ɩɪɢɯɨɞɢɦ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɩɪɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɡɚɝɪɭɡɤɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɦɨɳɧɨɫɬɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɨɪɩɭɫɨɜ ɜɨɡɦɨɠɧɨ 

ɫɨɤɪɚɳɟɧɢɟ ɢɯ ɩɥɨɳɚɞɟɣ ɫ ɩɟɪɟɧɨɫɨɦ ɱɚɫɬɢ ɨɬɞɟɥɟɧɢɣ ɧɚɯɨɞɹɳɢɯɫɹ ɜɨ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɨɪɩɭɫɚɯ ɜ ɝɥɚɜɧɵɣ. Ɍɚɤ ɩɨ ɪɚɫɱɟɬɚɦ ɨɩɪɟɞɟɥɢɥɢ, ɱɬɨ ɞɥɹ 

ɩɨɥɧɨɝɨ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɧɭɠɞ ɚɜɬɨɩɚɪɤɚ ɜ ɌɈ ɞɨɫɬɚɬɨɱɧɨ ɢɦɟɬɶ ɨɞɢɧ ɩɨɫɬ 

ɌɈ-1 ɢ ɨɞɢɧ ɩɨɫɬ ɌɈ-2 ɫ ɫɨɜɦɟɳɟɧɢɟɦ  ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɧɚ ɨɞɧɨɣ 

ɩɪɨɟɡɞɧɨɣ ɪɚɛɨɱɟɣ ɤɚɧɚɜɟ ɜ ɪɚɡɧɵɟ ɫɦɟɧɵ: ɌɈ-1 ɜ ɩɟɪɜɭɸ, ɚ ɌɈ-2 ɜɨ ɜɬɨɪɭɸ. 

ɉɪɢ ɷɬɨɦ ɧɟ ɬɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɢ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɨɞɧɨɬɢɩɧɵɯ ɪɚɛɨɬ. Ⱥ ɚɜɬɨɬɪɚɧɫɩɨɪɬ ɧɟ ɩɪɨɫɬɚɢɜɚɟɬ ɜ ɨɠɢɞɚɧɢɢ ɫɜɨɟɣ 

ɨɱɟɪɟɞɢ ɧɚ ɩɪɨɜɟɞɟɧɢɹ ɌɈ-1. 

Ɂɞɚɧɢɟ ɩɪɨɮɢɥɚɤɬɨɪɢɹ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɌɈ ɢ 

ɞɢɚɝɧɨɫɬɢɤɢ, ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɨɬ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɟɪɟɜɨɞɢɬɫɹ 

ɜ ɨɬɞɟɥɟɧɢɟ ɩɨ ɌɊ ɛɨɥɶɲɟɝɪɭɡɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. ȼ ɨɬɞɟɥɟɧɢɢ ɨɪɝɚɧɢɡɭɟɬɫɹ, 

ɧɚ ɨɞɧɨɣ ɢɡ ɩɭɫɬɭɸɳɢɯ ɤɚɧɚɜ, ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɩɪɨɟɡɞɧɨɣ ɩɨɫɬ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɌɈ-1 ɢ ɌɈ-2. ȼɬɨɪɚɹ ɫɜɨɛɨɞɧɚɹ ɤɚɧɚɜɚ ɡɚɧɢɦɚɟɬɫɹ 

ɫɬɟɧɞɨɦ ɞɥɹ ɩɪɨɜɟɪɤɢ ɬɨɪɦɨɡɨɜ Ʉɂ-8964 ɢ ɧɚ ɧɟɣ ɨɪɝɚɧɢɡɨɜɵɜɚɟɬɫɹ ɩɨɫɬ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɩɨɷɥɟɦɟɧɬɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ. ɉɨɫɬ ɨɝɨɪɚɠɢɜɚɟɬɫɹ ɩɟɪɟɝɨɪɨɞɤɨɣ 

ɫɛɨɪɧɨɣ ɳɢɬɨɜɨɣ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɚɹ ɛɥɢɡɨɫɬɶ ɫ ɩɨɫɬɚɦɢ ɌɈ ɢ ɌɊ ɩɨɡɜɨɥɹɟɬ 

ɦɚɫɬɟɪɭ-ɞɢɚɝɧɨɫɬɭ ɨɩɟɪɚɬɢɜɧɨ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɩɨɬɪɟɛɧɨɫɬɶ ɜ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬɚɯ. 
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3 ɊȺɁɊȺȻɈɌɄȺ ɋɌȿɇȾȺ ȾɅə ɊȺɁȻɈɊɄɂ ɂ ɋȻɈɊɄɂ ɁȺȾɇȿȽɈ 

ɆɈɋɌȺ ȺȼɌɈɆɈȻɂɅə ɄȺɆȺɁ 

ɇɚɢɛɨɥɶɲɢɣ ɜɟɫ ɜ ɪɟɦɨɧɬɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɦ ɤɨɪɩɭɫɟ ɫɨɫɬɚɜɥɹɸɬ 

ɫɬɟɧɞɵ, ɫɬɚɧɤɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɚɝɪɟɝɚɬɨɜ ɧɚ ɨɬɞɟɥɶɧɵɟ 

ɭɡɥɵ ɢ ɞɟɬɚɥɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɟɦɨɧɬɨɦ. 

Ɍɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɤɨɧɫɬɪɭɤɰɢɹɦ ɪɚɡɛɨɪɨɱɧɨ-ɫɛɨɪɨɱɧɵɯ 

ɫɬɟɧɞɨɜ, ɡɚɜɢɫɹɬ ɨɬ ɜɢɞɚ ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɤɪɭɩɧɨɫɟɪɢɣɧɨɦ ɢ ɦɚɫɫɨɜɨɦ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɢɦɟɧɹɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 

ɜ ɭɩɪɚɜɥɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɚɧɫɩɨɪɬɨɦ ɜ ɚɜɬɨɪɟɦɨɧɬɧɨɦ ɰɟɯɟ ɫɬɟɧɞ ɞɥɹ 

ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɚɜɬɨɦɨɛɢɥɟɣ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ, ɚ 

ɫɭɳɟɫɬɜɭɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟ ɭɧɢɮɢɰɢɪɨɜɚɧɵ (ɩɪɢɦɟɧɹɸɬɫɹ ɬɨɥɶɤɨ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɦɨɞɟɥɢ ɢ ɟɟ ɦɨɞɢɮɢɤɚɰɢɢ). ȼɫɟ ɨɩɟɪɚɰɢɢ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ 

ɪɟɞɭɤɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɧɚ ɫɥɟɫɚɪɧɵɯ ɜɟɪɫɬɚɤɚɯ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɦɧɨɸ 

ɪɚɡɪɚɛɨɬɚɧ ɭɱɚɫɬɨɤ ɩɨ ɪɟɦɨɧɬɭ ɪɟɞɭɤɬɨɪɨɜ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɚɜɬɨɦɨɛɢɥɟɣ. 

Ⱦɚɧɧɵɣ ɫɬɟɧɞ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɛɨɥɟɟ ɛɵɫɬɪɨɣ, ɭɞɨɛɧɨɣ ɫɛɨɪɤɢ ɢ 

ɪɚɡɛɨɪɤɢ ɪɟɞɭɤɬɨɪɨɜ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɭɡɥɵ ɢ ɞɟɬɚɥɢ. ɋɪɚɜɧɢɜɚɹ 

ɫɨ ɫɬɟɥɥɚɠɨɦ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ, ɩɨɜɵɲɚɟɬɫɹ ɦɟɯɚɧɢɡɚɰɢɹ ɢ 

ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ. 

Ⱦɚɧɧɵɣ ɫɬɟɧɞ ɩɨɡɜɨɥɢɬ ɨɛɥɟɝɱɢɬɶ ɬɪɭɞ, ɩɨɜɵɫɢɬ ɭɞɨɛɫɬɜɨ, ɤɚɱɟɫɬɜɨ 

ɫɛɨɪɤɢ ɢ ɪɚɡɛɨɪɤɢ ɚɝɪɟɝɚɬɨɜ. 

3.1 Ɉɩɢɫɚɧɢɟ ɫɬɟɧɞɚ ɢ ɩɪɢɧɰɢɩɚ ɞɟɣɫɬɜɢɹ 

ɋɬɟɧɞ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɜɨɪɚɱɢɜɚɧɢɹ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɚɜɬɨɦɨɛɢɥɹ 

Ʉɚɦɚɡ ɜɨɤɪɭɝ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ. ȿɝɨ ɦɚɫɫɚ ɫɨɫɬɚɜɥɹɟɬ 100 ɤɝ. 

ɋɬɟɧɞ ɨɫɧɚɳёɧ ɪɟɞɭɤɬɨɪɨɦ ɫ ɪɭɱɧɵɦ ɩɪɢɜɨɞɨɦ, ɤɨɬɨɪɵɣ ɦɨɧɬɢɪɭɟɬɫɹ 

ɧɚ ɟɝɨ ɪɚɦɟ, ɩɨɞɲɢɩɧɢɤɨɜɨɝɨ ɭɡɥɚ, ɩɨɜɨɪɚɱɢɜɚɸɳɟɝɨɫɹ ɫɬɨɥɚ, ɭɫɬɪɨɣɫɬɜɚ 

ɞɥɹ ɮɢɤɫɚɰɢɢ ɫɬɨɥɚ, ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɦɨɫɬɚ, ɤɨɥɟɫ ɞɥɹ 

ɩɟɪɟɦɟɳɟɧɢɹ ɫɬɟɧɞɚ, ɞɜɚ ɢɡ ɤɨɬɨɪɵɯ ɩɨɜɨɪɨɬɧɵɟ. 

ɋɬɟɧɞ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ ɤɨɪɩɭɫ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɚɜɬɨɦɨɛɢɥɹ 

Ʉɚɦɡ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɩɨɫɚɞɨɱɧɨɟ ɦɟɫɬɨ ɫɬɨɥɚ ɢ ɤɪɟɩɢɬɫɹ ɫ ɩɨɦɨɳɶɸ 
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ɡɚɦɤɨɜ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɫɬɜɨɪɤɚɯ. ɋɬɜɨɪɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ ɫɬɟɧɞɚ, ɢ ɩɨɡɜɨɥɹɸɬ ɡɚɤɪɟɩɥɹɬɶ ɦɨɫɬɵ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ. 

ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɜɪɚɳɟɧɢɟ ɱɟɪɟɡ ɪɟɞɭɤɬɨɪ ɩɨɞɚɟɬɫɹ ɧɚ ɩɨɜɨɪɨɬɧɵɟ 

ɜɚɥɵ, ɤ ɤɨɬɨɪɵɦ ɤɪɟɩɢɬɫɹ ɫɬɨɥ. ɉɪɢ ɨɩɪɟɞɟɥёɧɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɭɞɨɛɧɨɦ ɞɥɹ 

ɦɨɧɬɚɠɚ ɪɟɞɭɤɬɨɪɚ, ɩɪɟɤɪɚɳɚɟɦ ɜɪɚɳɟɧɢɟ ɪɭɤɨɹɬɤɢ ɢ ɫ ɩɨɦɨɳɶɸ ɮɢɤɫɚɬɨɪɚ, 

ɩɚɥɟɰ ɤɨɬɨɪɨɝɨ ɜɫɬɚɜɥɹɟɬɫɹ ɦɟɠɞɭ ɡɭɛɶɹɦɢ ɲɟɫɬɟɪɧɢ ɪɟɞɭɤɬɨɪɚ, ɫɨɡɞɚёɬɫɹ 

ɧɟɩɨɞɜɢɠɧɨɟ ɩɨɥɨɠɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɞ ɥɸɛɵɦ ɭɝɥɨɦ. 

3.2 Ɋɚɫɱɟɬ ɢ ɜɵɛɨɪ ɤɨɥɟɫ 

Ⱦɥɹ ɜɵɛɨɪɚ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɧɚɝɪɭɡɤɭ, ɤɨɬɨɪɨɟ ɧɚ ɧɟɝɨ 

ɦɨɠɟɬ ɞɟɣɫɬɜɨɜɚɬɶ, ɩɨ ɮɨɪɦɭɥɟ 

,21 k
Q

k
n

Q
P Ɋɋ ⋅

+ ⋅=                                              (3.1) 

ɝɞɟ Qɋ  – ɜɟɫ ɫɬɟɧɞɚ, Qɋ  = 700 ɇ; 

QɊ – ɜɟɫ ɪɟɞɭɤɬɨɪɚ, ɞɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɩɪɢɦɟɦ QɊ = 400 ɇ; 

n – ɤɨɥɢɱɟɫɬɜɨ ɤɨɥɟɫ (n = 4); 

k 1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɟɠɢɦ ɪɚɛɨɬɵ (k1 = 1,3…2,0); 

k2 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɧɚɝɪɭɡɤɢ (k2 = 1,8…2,5). 

.8250,25,1
4

400700 ɇP =⋅⋅
+

=  

ɉɨ ɧɚɣɞɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɧɚɝɪɭɡɤɢ P = 825 ɇ (ɢɥɢ 82,5 ɤɝ), ɜɵɛɢɪɚɟɦ 

ɢɡ ɫɩɪɚɜɨɱɧɢɤɚ Коɥеɫо 2ȼ-100-100 (ɩɨɜɨɪɨɬɧɨɟ ɤɨɥɟɫɨ) ɢ Коɥеɫо 2Ƚ-100-100 

(ɧɟɩɨɜɨɪɨɬɧɨɟ ɤɨɥɟɫɨ). 

3.3 Ɋɚɫɱɟɬ ɭɫɢɥɢɹ ɧɚ ɩɟɪɟɤɚɬɵɜɚɧɢɟ ɫɬɟɧɞɚ 

Ⱦɥɹ ɤɨɥɟɫ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ ɨɩɪɟɞɟɥɹɸɬ ɤɚɤ ɫɭɦɦɭ ɫɢɥ ɬɪɟɧɢɹ 

ɤɚɱɟɧɢɹ ɤɨɥɟɫ ɩɨ ɛɟɬɨɧɭ ɢ ɫɢɥ ɬɪɟɧɢɹ ɜ ɩɨɞɲɢɩɧɢɤɚɯ ɷɬɢɯ ɤɨɥɟɫ  

( )SWVF +⋅=                                                 (3.2) 

ɝɞɟ:  V – ɨɛɳɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɩɨɪɧɵɟ ɤɨɥɟɫɚ, ɇ; 
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W – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɤɚɱɟɧɢɟ ɯɨɞɨɜɵɯ ɤɨɥɟɫ, (0,05… 0,07); 

S – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɜ ɩɨɞɲɢɩɧɢɤɚɯ ( S =0,01…0,02); 

                                             PV 4=                                          (3.3) 

ɝɞɟ  P – ɧɚɝɪɭɡɤɚ ɧɚ ɨɩɨɪɧɨɟ ɤɨɥɟɫɨ, ɇ; 

4 – ɱɢɫɥɨ ɤɨɥɟɫ. 

V = 3300 ɇ. 

( ) .23102,005,03300 ɇF =+⋅=  

Ⱦɥɹ ɩɟɪɟɞɜɢɠɟɧɢɹ ɫɬɟɧɞɚ ɩɨɬɪɟɛɭɟɬɫɹ ɭɫɢɥɢɟ F = 231 ɇ. 

3.4 Ɋɚɫɱɟɬ ɭɫɢɥɢɹ ɧɚ ɩɨɜɨɪɨɬɧɨɣ ɪɭɤɨɹɬɤɟ 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɭɫɢɥɢɹ ɧɚ ɪɭɤɨɹɬɤɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɤɪɭɬɹɳɢɟ 

ɦɨɦɟɧɬɵ ɧɚ ɩɨɜɨɪɨɬɧɨɦ ɜɚɥɭ 

,lQM Ɋ ⋅=                                                   (3.4) 

ɝɞɟ QɊ – ɜɟɫ ɪɟɞɭɤɬɨɪɚ, ɇ; 

l – ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɪɟɞɭɤɬɨɪɚ, ɩɪɢɦɟɦ l = 0,015 ɦ. 

M = 400 
.
 0,015 = 6 ɇ . ɦ. 

ɍɫɢɥɢɟ ɧɚ ɪɭɤɨɹɬɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,
η⋅⋅

=
ia

M
T                                                      (3.5) 

ɝɞɟ a – ɞɥɢɧɚ ɪɭɤɨɹɬɤɢ, ɦ; 

i – ɩɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɪɟɞɭɤɬɨɪɚ; 

η – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɪɟɞɭɤɬɨɪɚ, η = 

0,99. 

ɇT 15,15
99,022,0

6
=

⋅⋅
=  

Ⱦɥɹ ɩɨɜɨɪɚɱɢɜɚɧɢɹ ɪɟɞɭɤɬɨɪɨɜ ɭɫɢɥɢɟ ɧɚ ɪɭɤɨɹɬɤɟ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ Ɍ 

= 15,15 ɇ (ɢɥɢ 1,515 ɤɝ). 
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3.5 ȼɵɛɨɪ ɷɥɟɦɟɧɬɨɜ ɪɚɦɵ 

Ɍɚɤ ɤɚɤ ɜɟɫ ɪɟɞɭɤɬɨɪɨɜ ɧɟ ɩɪɟɜɵɲɚɟɬ 400 ɇ, ɬɨ ɜɵɛɨɪ ɷɥɟɦɟɧɬɨɜ ɪɚɦɵ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɫ ɭɱɟɬɨɦ ɭɞɨɛɫɬɜɚ 

ɦɨɧɬɚɠɚ. 

Ɉɫɧɨɜɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɜɵɩɨɥɧɟɧɚ ɢɡ Шɜеɥɥеɪа №8 ȽɈɋɌ 8240-72, 

ɩɨɩɟɪɟɱɧɵɟ ɛɚɥɤɢ ɜɵɩɨɥɧɟɧɵ ɢɡ Шɜеɥɥеɪа №5 ȽɈɋɌ 8240-72, ɫɚɥɚɡɤɢ ɞɥɹ 

ɭɞɟɪɠɚɧɢɹ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɟɦɤɨɫɬɢ ɞɥɹ ɦɚɫɥɚ, ɤɨɬɨɪɨɟ ɫɬɟɤɚɟɬ ɢɡ ɪɟɞɭɤɬɨɪɚ, 

ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɍɝоɥɤа №2 ȽɈɋɌ 8509-72. 

Ɇɚɫɫɚ ɪɚɦɵ ɫɨɫɬɚɜɢɥɚ 78 ɤɝ. 

3.6 ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɢ ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɢɜɨɞɚ 

ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɢ ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɪɚɫɱёɬɵ ɩɪɢɜɨɞɚ ɫɜɨɞɹɬɫɹ ɤ ɜɵɛɨɪɭ 

ɱɟɪɜɹɱɧɨɝɨ ɪɟɞɭɤɬɨɪɚ ɭɫɢɥɢɜɚɸɳɟɝɨ ɩɪɢɥɚɝɚɟɦɭɸ ɪɚɛɨɬɭ ɪɚɛɨɬɧɢɤɚ ɤ 

ɪɭɤɨɹɬɤɟ ɫɬɟɧɞɚ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ, ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ ɢ ɤɪɭɬɹɳɢɦ 

ɦɨɦɟɧɬɨɦ ɧɚ ɜɚɥɭ. 

 

Ɋɢɫɭɧɨɤ 3.1 - Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɬɟɧɞɚ 

1 - ɪɭɤɨɹɬɤɚ; 2 - ɜɟɞɭɳɢɣ ɜɚɥ; 3 - ɪɟɞɭɤɬɨɪ ɱɟɪɜɹɱɧɵɣ; 4 - ɜɟɞɨɦɵɣ ɜɚɥ; 

5 - ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɨɩɨɪɚ; 6 - ɤɪɨɧɲɬɟɣɧ. 

ȼɜɢɞɭ ɬɨɝɨ, ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɪɚɡɛɢɪɚɟɦɨɝɨ ɞɜɢɝɚɬɟɥɹ ɛɭɞɟɬ ɢɡɦɟɧɹɬɶ ɫɜɨɟ 

ɩɨɥɨɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɜɪɚɳɟɧɢɹ ɜ ɯɨɞɟ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ, 

ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɫɬɨɹɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɛɭɞɟɬ 

ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɦ ɭɞɚɥɟɧɢɢ. ɉɪɢɦɟɦ ɷɬɨ ɪɚɫɫɬɨɹɧɢɟ ɪɚɜɧɵɦ 84 

ɦɦ.  
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ɉɪɢɧɢɦɚɟɦ, ɱɬɨ ɰɟɧɬɪ ɦɚɫɫ ɞɜɢɝɚɬɟɥɹ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɨɫɢ ɜɪɚɳɟɧɢɹ.       

Ɇɨɳɧɨɫɬɶ ɧɚ ɪɚɛɨɱɟɦ ɜɚɥɭ ɫɬɟɧɞɚ ( ɪ.ɜ.N , ɤȼɬ) ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ[10]: 

ɪ ɪ.ɜ.
ɪ.ɜ.

G Ⱥ Ч
N ,

30 1000

⋅ ⋅ ⋅ π
=

⋅
     (3.6) 

ɝɞɟ, Gɪ – ɜɟɫ ɪɟɞɭɤɬɨɪɚ. Ɇɚɫɫɚ ɪɟɞɭɤɬɨɪɚ ɜ ɫɛɨɪɟ, ɚɜɬɨɦɨɛɢɥɹ ɄɚɦȺɁ, 

ɫɨɫɬɚɜɥɹɟɬ 182 ɤɝ.  

ɪG m g 182 9,8 1783,6 ɇ.= ⋅ = ⋅ = ; 

Ⱥ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪɨɦ ɬɹɠɟɫɬɢ ɪɟɞɭɤɬɨɪɚ ɢ 

ɰɟɧɬɪɨɦ ɜɪɚɳɟɧɢɹ.  

ɍɱɢɬɵɜɚɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɟɞɭɤɬɨɪɚ ɧɚ ɫɬɟɧɞɟ, 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 120 ɦɦ = 0,12 ɦ; 

ɪ.ɜ.n  - ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɚɛɨɱɟɝɨ ɜɚɥɚ, ɪ.ɜ.n = 6,5 ɦɢɧ -1
. 

ɪ.ɜ.
1783,6 0,12 6,5 3,14

N 0,14 ɤȼɬ
30 1000

⋅ ⋅ ⋅
= =

⋅
. 

ɉɨɬɪɟɛɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɩɟɪɜɨɦ ɜɚɥɭ ɩɪɢɜɨɞɚ, ɤȼɬ: 

N1 = Nɪ.ɜ. / ηɩɪ,      (3.7) 

ɝɞɟ, ηɩɪ – ɄɉȾ ɩɪɢɜɨɞɚ. ɄɉȾ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
3

ɩɪ ɱɪ ɩ ,η = η ⋅η      (3.8) 

ɝɞɟ, ɱɪη  - ɄɉȾ ɱɟɪɜɹɱɧɨɝɨ ɪɟɞɭɤɬɨɪɚ, ɱɪη =0,8 [8]; 

 2

ɩη  - ɄɉȾ ɨɩɨɪɧɵɯ ɩɚɪ (ɩɨɞɲɢɩɧɢɤɨɜ ɤɚɱɟɧɢɹ), ηɩ = 0,99  

2

ɩɪ 0,8 0,99 0,78η = ⋅ = . 

1N 0,14 0,78 0,11 ɤȼɬ.= ⋅ =  

ɂɫɩɨɥɶɡɭɹ ɜɵɲɟ ɩɪɢɜɟɞɟɧɧɭɸ ɮɨɪɦɭɥɭ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɦɨɳɧɨɫɬɢ ɧɚ 

ɪɚɛɨɱɟɦ ɜɚɥɭ ɪɟɞɭɤɬɨɪɚ, ɨɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ ɧɚ ɜɯɨɞɧɨɦ ɜɚɥɭ. 

ɍɫɢɥɢɟ ɩɪɢɥɚɝɚɟɦɨɟ ɱɟɥɨɜɟɤɨɦ ɤ ɪɭɤɨɹɬɤɟ ɫɬɟɧɞɚ ɜ ɫɪɟɞɧɟɦ ɪɚɜɧɨ  

15 ɤɝ, ɬ.ɟ 150 ɇ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɞɨ ɨɫɢ ɜɟɞɭɳɟɝɨ ɜɚɥɚ 

170 ɦɦ = 0,17 ɦ. 

ɉɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɱɟɪɜɹɱɧɨɣ ɩɟɪɟɞɚɱɢ (Т) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
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ɱ

ɱɤ

n
i 10,

n
= =      (3.9) 

ɝɞɟ, ɱn , ɱɤn  - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɱɟɪɜɹɤɚ ɢ ɱɟɪɜɹɱɧɨɝɨ 

ɤɨɥɟɫɚ, ɦɢɧ-1
. 

ɉɪɟɨɛɪɚɡɭɹ ɮɨɪɦɭɥɭ (3.3) ɨɩɪɟɞɟɥɢɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɱɟɪɜɹɤɚ: 
-1

ɱ ɱɤn n i 6,5 10 65 ɦɢɧ .= ⋅ = ⋅ =  

Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ ɧɚ ɜɯɨɞɧɨɦ ɜɚɥɭ ( Nɜ.ɜ , ɤȼɬ): 

ɪ ɜ.ɜ.
ɜ.ɜ.

G Ⱥ Ч 150 0,17 65 3,14
N 0,17 ɤȼɬ.

30 1000 30 1000

⋅ ⋅ ⋅ π ⋅ ⋅ ⋅
= = =

⋅ ⋅
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɱɟɪɜɹɱɧɨɝɨ ɪɟɞɭɤɬɨɪɚ 

ɨɩɪɟɞɟɥɢɦ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɱɟɪɜɹɱɧɨɝɨ ɤɨɥɟɫɚ ( ɪ.ɜɌ , ɇ ɦ⋅ ):  

ɪɜ
ɪɜ

ɪɜ

N
Ɍ ,=

ω
      (3.10) 

ɝɞɟ, ɪɜω  - ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ, 1ɪɚɞ− : 

ɪɜ -1

ɪɜ

n 3,14 6,5
0,68 ɪɚɞ

30 30

π ⋅ ⋅
ω = = = ,    (3.11) 

-1ɜɜ
ɜɜ

n 3,14 65
6,8 ɪɚɞ

30 30

π ⋅ ⋅
ω = = =  

3
3

ɪɜ
0,14 10Ɍ 205 ɇ ɦ=205 10  ɇ ɦɦ

0,68

⋅
= = ⋅ ⋅ ⋅ . 

Ɉɩɪɟɞɟɥɢɦ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɜɟɞɭɳɟɝɨ ɜɚɥɚ ( ɜ.ɜɌ , ɇ ɦ⋅ ): 

ɪɜ
ɜɜ

Ɍ 205Ɍ 25,6 H ɦ,
u 10 0,8

= = = ⋅
⋅η ⋅

    (3.12) 

Ɉɩɪɟɞɟɥɹɟɦ ɦɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ (
wɚ , ɦɦ) ɢɡ ɭɫɥɨɜɢɹ ɤɨɧɬɚɤɬɧɨɣ 

ɜɵɧɨɫɥɢɜɨɫɬɢ: 

[ ]

2

2
3w H ɪɜ

2

z 170ɚ 1 Ɍ Ʉ,
zq

q

 
  

= + ⋅ ⋅ σ ⋅ ⋅  
    
 

   (3.13) 

ɝɞɟ, [ ]Hσ  – ɤɨɧɬɚɤɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ. ɉɪɢɧɢɦɚɟɦ [ ]Hσ = 150Ɇɉɚ,  ɩɪɢ  

ɦɚɬɟɪɢɚɥɟ ɱɟɪɜɹɤɚ ɋɬɚɥɶ 45 ɫ ɡɚɤɚɥɤɨɣ ɞɨ ɬɜɟɪɞɨɫɬɢ ɧɟ ɦɟɧɟɟ HRC 45, ɢ 
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ɜɟɧɰɚ ɱɟɪɜɹɱɧɨɝɨ ɤɨɥɟɫɚ ɛɪɨɧɡɭ ȻɪȺ9ɀɁɅ, ɩɪɢ ɫɤɨɪɨɫɬɢ ɫɤɨɥɶɠɟɧɢɹ ɜ 

ɡɚɰɟɩɥɟɧɢɢ 
sυ = 5 ɦ/ɫ; 

q – ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɚɦɟɬɪɚ ɱɟɪɜɹɤɚ, q = 8; 

         z2 – ɱɢɫɥɨ ɡɭɛɶɟɜ ɱɟɪɜɹɱɧɨɝɨ ɤɨɥɟɫɚ: 

2 1z z u 1 10 10= ⋅ = ⋅ = .     (3.14) 

         Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɝɪɭɡɤɢ, Ʉ = 1,2 Д8Ж. 

2

3w

10 170ɚ 1 150 205 1.2 61 ɦɦ.
108

8

 
  = + ⋅ ⋅ ⋅ ⋅ =  

   
 

 

ɉɪɢɧɢɦɚɟɦ ɫɬɚɧɞɚɪɬɧɨɟ ɦɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ 
wɚ = 63 ɦɦ (ȽɈɋɌ 2144-

76). 

Ɉɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ ɦɨɞɭɥɹ (Ц, ɦɦ) ɩɨ ɮɨɪɦɭɥɟ: 

w

2

2 a 2 63
m 7.

z q 10 8

⋅ ⋅
= = =

+ +
     (3.15) 

ɉɪɢɧɢɦɚɟɦ ɩɨ ȽɈɋɌ 2144-76 ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ  ɦɨɞɭɥɹ Ц = 8 ɦɦ. 

Ɉɩɪɟɞɟɥɹɟɦ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɱɟɪɜɹɤɚ ɢ ɱɟɪɜɹɱɧɨɝɨ 

ɤɨɥɟɫɚ: 

- ɞɟɥɢɬɟɥɶɧɵɣ ɞɢɚɦɟɬɪ ɱɟɪɜɹɤɚ: 

ld q m 8 8 64 ɦɦ;= ⋅ = ⋅ =  

- ɞɟɥɢɬɟɥɶɧɵɣ ɞɢɚɦɟɬɪ ɱɟɪɜɹɱɧɨɝɨ ɤɨɥɟɫɚ: 

2 2d z m 10 8 80 ɦɦ.= ⋅ = ⋅ =  

Ɉɩɪɟɞɟɥɹɟɦ ɞɢɚɦɟɬɪ ɜɵɯɨɞɧɨɝɨ ɤɨɧɰɚ ɜɟɞɭɳɟɝɨ ɜɚɥɚ: 

3

ɜɜ 33ɜ1
ɤ

Ɍ 25,6 10
d 17,2 ɦɦ.

0,2 [ ] 0,2 25

⋅
≥ = =

⋅ τ ⋅
  (3.16) 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɪɚɜɧɵɣ 18 ɦɦ. 

Ɉɩɪɟɞɟɥɹɟɦ ɞɢɚɦɟɬɪ ɜɵɯɨɞɧɨɝɨ ɤɨɧɰɚ ɪɚɛɨɱɟɝɨ ɜɚɥɚ: 

3
ɪɜ

33ɜ2
ɤ

Ɍ 205 10
d 34,4 ɦɦ.

0,2 [ ] 0,2 25

⋅
≥ = =

⋅ τ ⋅
 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɪɚɜɧɵɣ 35 ɦɦ. 

Ɋɟɡɭɥɶɬɚɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1 - Ɋɟɡɭɥɶɬɚɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 

ȼɚɥ 
ɪɟɞɭɤɬɨɪɚ 

ɑɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ, 
ɦɢɧ -1

 

ɍɝɥɨɜɚɹ 
ɫɤɨɪɨɫɬɶ (ω), 

ɫ-1
 

Ɇɨɳɧɨɫɬɶ (σ) , 
ɤȼɬ 

Ʉɪɭɬɹɳɢɣ 
ɦɨɦɟɧɬ,ɇ ɦ⋅  

ɜɯɨɞɧɨɣ ɜɚɥ 

ɪɟɞɭɤɬɨɪɚ 
65 6,8 0,17 25,6 

ɪɚɛɨɱɢɣ ɜɚɥ 

ɫɬɟɧɞɚ 
6,5 0,68 0,14 205 

Ɋɟɡɭɥɶɬɚɬɚɦ ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɱɟɪɜɹɱɧɵɯ ɪɟɞɭɤɬɨɪɨɜ ɛɨɥɟɟ ɜɫɟɝɨ ɩɨɞɯɨɞɢɬ ɪɟɞɭɤɬɨɪ ɦɚɪɤɢ ɑɆ-63. 

3.7 Ɋɚɫɱɟɬ ɲɩɨɧɨɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 

Ɋɢɫɭɧɨɤ 3.2 - ɋɯɟɦɚ ɲɩɨɧɨɱɧɨɝɨ ɩɚɡɚ 

Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɪɚɜɟɧ 35 ɦɦ. ȼɵɛɢɪɚɟɦ ɲɩɨɧɤɭ ɩɪɢɡɦɚɬɢɱɟɫɤɭɸ 

10ɯ8ɯ20 ȽɈɋɌ 23360-78 [8].  

ɇɚɩɪɹɠɟɧɢɟ ɫɦɹɬɢɹ ɭɡɤɢɯ ɝɪɚɧɟɣ ɲɩɨɧɤɢ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 

ɞɨɩɭɫɤɚɟɦɨɝɨ, ɬ.ɟ. ɞɨɥɠɧɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶɫɹ ɭɫɥɨɜɢɟ Д8]: 

[ ]ɫɦ ɫɦ
ɫɦ

F

A
σ = ≤ σ , (3.17) 

ɝɞɟ, F – ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɲɩɨɧɤɭ, ɇ; 

Ⱥɫɦ – ɩɥɨɳɚɞɶ ɫɦɹɬɢɹ, ɦ2
; 

ДıЖɫɦ – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɦɹɬɢɹ ɩɪɢ ɫɬɚɥɶɧɨɣ ɫɬɭɩɢɰɟ ɋɬɚɥɶ 45  

ȽɈɋɌ 1058-88 ɢ ɫɩɨɤɨɣɧɨɣ ɧɚɝɪɭɡɤɟ, Ɇɉɚ. ДıЖɫɦ ≤ 100 Ɇɉɚ Д8]. 

ɪɜ2 T 2 205
F 11710 ɇ

d 0,035

⋅ ⋅
= = = , (3.18) 

ɝɞɟ, Ɍ – ɩɟɪɟɞɚɜɚɟɦɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɇ·ɦ; 

d – ɞɢɚɦɟɬɪ ɜɚɥɚ ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɲɩɨɧɤɢ, ɦ; 
2 2

ɫɦ 1 ɪA (h t ) l (8 5) 20 60 ɦɦ 0,060 ɦ= − ⋅ = − ⋅ = = , (3.19) 
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ɝɞɟ, h – ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ɲɩɨɧɤɢ, ɦ; 

t1 – ɝɥɭɛɢɧɚ ɩɚɡɚ ɜɚɥɚ, ɦ;  

lɪ – ɪɚɛɨɱɚɹ ɞɥɢɧɚ ɲɩɨɧɤɢ, ɦ.  

Ⱦɥɹ ɲɩɨɧɤɢ ɫ ɩɥɨɫɤɢɦɢ ɬɨɪɰɚɦɢ Хɪ = 20 ɦɦ Д8Ж; 

ɫɦ
11710

0,2 Ɇɉɚ 100 Ɇɉɚ
0,060

σ = = ≤ . 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 

3.8 ȼɵɜɨɞɵ 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɚɧɚɥɨɝɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɡɜɨɥɢɥ 

ɨɰɟɧɢɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɜ ɩɪɨɜɟɞɟɧɢɢ ɪɚɰɢɨɧɚɥɶɧɨɣ ɦɨɞɟɪɧɢɡɚɰɢɢ 

ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɲɥɢ ɤ 

ɜɵɜɨɞɭ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɣ ɫɬɟɧɞ ɝɨɞɟɧ ɤ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɟё ɦɨɠɧɨ 

ɜɵɩɨɥɧɢɬɶ ɫɨɛɫɬɜɟɧɧɵɦɢ ɫɢɥɚɦɢ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɨɛɥɟɝɱɢɬ ɬɪɭɞ 

ɫɥɟɫɚɪɹ ɩɨ ɪɟɦɨɧɬɭ ɚɜɬɨɦɨɛɢɥɟɣ. ɉɨɜɵɫɢɬ ɭɪɨɜɟɧɶ ɦɟɯɚɧɢɡɚɰɢɢ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɢ, ɚ ɜ ɱɚɫɬɧɨɫɬɢ ɜ ɚɝɪɟɝɚɬɧɨɦ ɨɬɞɟɥɟɧɢɢ. Ⱦɥɹ ɜɪɚɳɟɧɢɹ 

ɪɟɦɨɧɬɢɪɭɟɦɨɝɨ ɪɟɞɭɤɬɨɪɚ ɩɪɢɦɟɧɹɟɬɫɹ ɱɟɪɜɹɱɧɵɣ ɪɟɞɭɤɬɨɪ. ɑɟɪɜɹɱɧɵɣ 

ɪɟɞɭɤɬɨɪ ɧɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ, ɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫɬɚɧɞɚɪɬɧɵɣ ɦɚɪɤɢ ɑɆ-63. 

ȼɵɲɟ ɩɪɢɜɟɞɟɧɧɵɦɢ ɤɢɧɟɦɚɬɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ ɨɛɨɫɧɨɜɵɜɚɟɦ ɷɬɨɬ ɜɵɛɨɪ. 

ɇɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɜ ɫɬɟɧɞɟ ɲɩɨɧɨɱɧɨɟ. Ⱦɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ 

ɩɪɚɜɢɥɶɧɨɝɨ ɜɵɛɨɪɚ ɪɚɡɦɟɪɚ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɲɩɨɧɨɱɧɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ.     
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3.9 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ 

3.9.1 ɉɪɚɜɢɥɚ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɤɨɧɫɬɪɭɤɰɢɢ 

Ʉ ɪɚɛɨɬɟ ɧɚ ɫɬɟɧɞɟ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ ɧɟ ɦɨɥɨɠɟ 18 ɥɟɬ, ɨɛɭɱɟɧɧɵɟ ɩɨ 

ɫɩɟɰɢɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɟ ɢ ɚɬɬɟɫɬɨɜɚɧɧɵɟ ɧɚ ɩɪɚɜɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 

ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɚ ɩɪɢ ɪɚɛɨɬɟ ɫ ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬɨɦ, 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ, - ɩɨɫɥɟ ɩɪɢɫɜɨɟɧɢɹ 1 ɝɪɭɩɩɵ  ɞɨɩɭɫɤɚ ɩɨ 

ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ [11]. 

- ɋɥɟɫɚɪɶ ɞɨɥɠɟɧ ɪɚɛɨɬɚɬɶ ɜ ɫɩɟɰɨɞɟɠɞɟ, ɩɨɥɭɱɟɧɧɨɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɧɨɪɦɚɦɢ ɛɟɫɩɥɚɬɧɨɣ ɜɵɞɚɱɢ ɫɩɟɰɨɞɟɠɞɵ, ɫɩɟɰɨɛɭɜɢ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɯ, ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɫɪɟɞɫɬɜ 

ɡɚɳɢɬɵ. 

- Ⱥɝɪɟɝɚɬɵ ɢ ɭɡɥɵ ɦɚɫɫɨɣ ɛɨɥɟɟ 20 ɤɝ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɞɧɢɦɚɬɶ ɢ 

ɩɟɪɟɦɟɳɚɬɶ ɬɨɥɶɤɨ ɫ ɩɨɦɨɳɶɸ ɩɨɞɴёɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 

- ɉɪɢ ɫɛɨɪɤɟ (ɪɚɡɛɨɪɤɟ) ɚɝɪɟɝɚɬɚ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ ɟɝɨ ɫɥɟɞɭɟɬ, ɩɪɢ 

ɩɨɦɨɳɢ ɩɨɞɴёɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ 

(ɡɚɯɜɚɬɚɦɢ), ɝɚɪɚɧɬɢɪɭɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɵ. 

- ɉɟɪɟɞ ɩɟɪɟɦɟɳɟɧɢɟɦ ɩɨɞɧɹɬɨɝɨ ɝɪɭɡɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɩɪɟɞɢɬɶ 

ɪɹɞɨɦ ɪɚɛɨɬɚɸɳɢɯ ɨɛ ɨɩɚɫɧɨɫɬɢ; ɝɪɭɡ ɩɟɪɟɦɟɳɚɬɶ ɩɥɚɜɧɨ, ɛɟɡ ɪɟɡɤɢɯ 

ɬɨɥɱɤɨɜ [11]; 

- Ɍɳɚɬɟɥɶɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɫɬɪɭɤɰɢɟɣ, 

ɩɨɞɝɨɬɨɜɢɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ɧɟɨɛɯɨɞɢɦɚɹ ɢɧɫɬɪɭɦɟɧɬ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 

ɨɫɧɚɫɬɤɭ, ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ. 

- ɋɬɟɧɞ ɞɥɹ   ɢɫɩɵɬɚɧɢɹ ɤɨɦɩɪɟɫɫɨɪɚ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɜɨɟɦɭ 

ɧɚɡɧɚɱɟɧɢɸ ɢ ɛɵɬɶ ɛɟɡɨɩɚɫɧɵɦɢ ɜ ɪɚɛɨɬɟ. ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ 

ɚɝɪɟɝɚɬɚ ɞɨɥɠɟɧ ɢɫɤɥɸɱɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɦɟɲɟɧɢɹ ɢɥɢ ɩɚɞɟɧɢɹ ɩɨɫɥɟɞɧɟɝɨ. 

- ɉɪɢ ɪɚɛɨɬɟ ɫ ɤɪɨɧɲɬɟɣɧɨɦ ɧɟɨɛɯɨɞɢɦɨ ɧɚɞёɠɧɨ ɡɚɠɢɦɚɬɶ 

ɪɚɡɛɢɪɚɟɦɵɣ ɚɝɪɟɝɚɬ [24]. 
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- ɉɪɢ ɪɚɛɨɬɟ ɝɚɟɱɧɵɦɢ ɤɥɸɱɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɛɢɪɚɬɶ ɢɯ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɡɦɟɪɚɦ ɝɚɟɤ, ɩɪɚɜɢɥɶɧɨ ɧɚɤɥɚɞɵɜɚɬɶ ɤɥɸɱ ɧɚ ɝɚɣɤɭ. ɇɟɥɶɡɹ 

ɩɨɞɠɢɦɚɬɶ ɝɚɣɤɭ ɪɵɜɤɨɦ. 

- ɉɪɢ ɪɚɛɨɬɟ ɡɭɛɢɥɨɦ ɢɥɢ ɞɪɭɝɢɦ ɪɭɛɹɳɢɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɧɟɨɛɯɨɞɢɦɨ 

ɩɨɥɶɡɨɜɚɬɶɫɹ ɡɚɳɢɬɧɵɦɢ ɨɱɤɚɦɢ ɞɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɝɥɚɡ ɨɬ ɩɨɪɚɠɟɧɢɹ 

ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɱɚɫɬɢɰɚɦɢ, ɚ ɬɚɤɠɟ ɧɚɞɟɜɚɬɶ ɧɚ ɡɭɛɢɥɨ ɡɚɳɢɬɧɭɸ ɲɚɣɛɭ ɞɥɹ 

ɡɚɳɢɬɵ ɪɭɤ. 

- ɉɪɨɜɟɪɹɬɶ ɫɨɨɫɧɨɫɬɶ ɨɬɜɟɪɫɬɢɣ ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɩɨɦɨɳɢ 

ɤɨɧɭɫɧɨɣ ɨɩɪɚɜɤɢ, ɚ ɧɟ ɩɚɥɶɰɟɦ. 

- ɉɪɢ ɪɚɛɨɬɟ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɩɨɞɚɜɚɬɶ ɜɨɡɞɭɯ 

ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɢɧɫɬɪɭɦɟɧɬɚ ɜ ɪɚɛɨɱɟɟ ɩɨɥɨɠɟɧɢɟ. 

- Ɂɚɩɪɟɳɚɟɬɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɨɤɥɚɞɤɭ ɦɟɠɞɭ ɡɟɜɨɦ ɤɥɸɱɚ ɢ ɝɪɚɧɹɦɢ 

ɝɚɟɤ ɢ ɛɨɥɬɨɜ, ɚ ɬɚɤɠɟ ɧɚɪɚɳɢɜɚɬɶ ɤɥɸɱ ɬɪɭɛɨɣ ɢɥɢ ɞɪɭɝɢɦɢ ɪɵɱɚɝɚɦɢ, ɟɫɥɢ 

ɷɬɨ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɤɨɧɫɬɪɭɤɰɢɟɣ ɤɥɸɱɚ [17]. 

3.9.2 ɂɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 

Ɋɚɛɨɱɢɟ (ɜ ɬɨɦ ɱɢɫɥɟ ɜɨɞɢɬɟɥɢ), ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɧɢɤɢ ɢ 

ɫɥɭɠɚɳɢɟ ɦɨɝɭɬ ɛɵɬɶ ɞɨɩɭɳɟɧɵ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɬɨɥɶɤɨ ɩɨɫɥɟ 

ɩɪɨɯɨɠɞɟɧɢɹ ɢɧɫɬɪɭɤɬɚɠɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɂɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɪɨɜɨɞɹɬɫɹ ɧɚ ɨɫɧɨɜɟ ɨɛɳɢɯ ɢ ɨɬɪɚɫɥɟɜɵɯ 

ɩɪɚɜɢɥ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɫɚɧɢɬɚɪɢɢ ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. 

ɂɧɫɬɪɭɤɬɚɠ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɜɢɞɚɦ: 

ɚ) ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɪɢ (ɩɨɫɬɭɩɥɟɧɢɢ ɧɚ ɪɚɛɨɬɭ); 

ɛ) ɢɧɫɬɪɭɤɬɚɠ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ; 

ɜ) ɩɨɜɬɨɪɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ; 

ɝ) ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ (ɜɧɟɩɥɚɧɨɜɵɣ) ɢɧɫɬɪɭɤɬɚɠ. 

ɞ) ɰɟɥɟɜɨɣ (ɩɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɨɫɨɛɨ ɨɩɚɫɧɵɯ ɪɚɛɨɬ), ɩɪɢ ɷɬɨɦ 

ɨɮɨɪɦɥɹɸɬ ɧɚɪɹɞ-ɞɨɩɭɫɤ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɢɹ ɢɧɫɬɪɭɤɬɚɠɟɣ ɡɚɧɨɫɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɠɭɪɧɚɥɵ [24]. 
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3.9.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɥɭɱɲɟɧɢɸ ɫɨɫɬɨɹɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɟɞɥɚɝɚɸɬɫɹ ɩɪɨɜɨɞɢɬɶ 

ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

1) ɇɟɨɛɯɨɞɢɦɨ ɭɫɢɥɢɬɶ  ɤɨɧɬɪɨɥɶ ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɫɤɥɚɞɚ 

ɪɟɦɨɧɬɧɨɝɨ ɮɨɧɞɚ. Ɉɛɟɫɩɟɱɢɬɶ ɡɚɳɢɬɭ ɜɨɤɪɭɝ ɫɤɥɚɞɚ ɨɬ ɩɪɨɬɟɤɚɧɢɹ 

ɜɨɡɦɨɠɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɩɨɱɜɭ. 

2) Ʌɨɤɚɥɢɡɨɜɚɬɶ ɭɱɚɫɬɤɢ ɬɟɪɪɢɬɨɪɢɢ, ɝɞɟ ɜɨɡɦɨɠɧɨ ɪɚɫɫɵɩɚɧɢɟ ɢ 

ɪɚɡɥɢɜ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ, ɫ ɨɬɜɟɞɟɧɢɟɦ ɥɨɤɚɥɶɧɨɝɨ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɜ 

ɫɢɫɬɟɦɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɤɚɧɚɥɢɡɚɰɢɢ ɞɥɹ ɨɱɢɫɬɤɢ. 

3) ɜɧɟɞɪɢɬɶ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɢɯ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɧɨɜɤɭ «Ʉɪɢɫɬɚɥɥ». 

4) Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɜɨɫɫɬɚɧɨɜɢɬɶ ɫɢɫɬɟɦɭ ɪɟɝɟɧɟɪɚɰɢɢ ɦɨɸɳɟɝɨ 

ɪɚɫɬɜɨɪɚ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɬ ɫɷɤɨɧɨɦɢɬɶ ɧɚ ɦɨɸɳɢɯ ɫɪɟɞɫɬɜɚɯ ɢ ɭɦɟɧɶɲɢɬ ɢɯ 

ɩɨɩɚɞɚɧɢɟ ɜ ɫɢɫɬɟɦɭ ɤɚɧɚɥɢɡɚɰɢɢ ɦɚɫɬɟɪɫɤɨɣ. 

5) Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɫɚɞɢɬɶ 

ɬɟɪɪɢɬɨɪɢɸ ɜɨɤɪɭɝ ɭɱɚɫɬɤɚ ɡɟɥɟɧɵɦɢ ɧɚɫɚɠɞɟɧɢɹɦɢ ɢ ɨɝɪɚɞɢɬɶ ɷɬɢ ɡɨɧɵ 

ɨɡɟɥɟɧɟɧɢɹ ɛɨɪɬɨɜɵɦ ɤɚɦɧɟɦ, ɢɫɤɥɸɱɚɸɳɢɦ ɫɦɵɜ ɝɪɭɧɬɚ ɧɚ ɞɨɪɨɠɧɨɟ 

ɩɨɤɪɵɬɢɟ ɜɨ ɜɪɟɦɹ ɥɢɜɧɟɜɵɯ ɞɨɠɞɟɣ. 

6) Ɉɪɝɚɧɢɡɨɜɚɬɶ ɪɟɝɭɥɹɪɧɭɸ ɭɛɨɪɤɭ ɬɟɪɪɢɬɨɪɢɢ ɭɱɚɫɬɤɚ. 

7) Ⱦɥɹ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɟɨɛɯɨɞɢɦɨ ɭɥɭɱɲɢɬɶ ɮɢɥɶɬɪɚɰɢɸ 

ɜɨɡɞɭɯɚ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɜ ɭɱɚɫɬɤɟ ɩɪɨɦɵɲɥɟɧɧɵɯ ɮɢɥɶɬɪɨɜ. 

ɍɱɟɬ ɢ ɤɨɧɬɪɨɥɶ ɧɚɞ ɜɵɛɪɨɫɚɦɢ ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɨɜ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɜɨɞɢɬɶ ɩɨ ȽɈɋɌ 17.22.03-77, ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɩɨ 

ȽɈɋɌ 17.22.01-84 ɡɚɤɨɧɨɦ ɊɎ (ɊɌ) «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» ɨɬ 

14.06.1999ɝ. ɍɱɟɬ ɢ ɤɨɧɬɪɨɥɶ ɧɚɞ ɜɵɛɪɨɫɚɦɢ ɜɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɩɨ 

ȽɈɋɌ 171.10-84 «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢ ɨɯɪɚɧɚ ɜɨɞ» [11]. 
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3.9.4 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɝɢɦɧɚɫɬɢɤɚ ɤɚɤ ɷɥɟɦɟɧɬ ɧɚɭɱɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

ɬɪɭɞɚ ɞɨɥɠɧɚ ɦɚɫɫɨɜɨ ɢ ɩɪɨɱɧɨ ɜɨɣɬɢ ɜ ɪɟɠɢɦ ɬɪɭɞɨɜɨɝɨ ɞɧɹ. ȿɣ ɨɬɜɨɞɢɬɫɹ 

ɪɨɥɶ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɫɨɤɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 

ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɪɚɛɨɱɟɝɨ ɞɧɹ. ɋɟɱɟɧɨɜɫɤɢɣ ɮɟɧɨɦɟɧ ɚɤɬɢɜɧɨɝɨ ɨɬɞɵɯɚ - 

ɜɚɠɧɨɟ ɭɫɥɨɜɢɟ ɞɥɹ ɩɥɨɞɨɬɜɨɪɧɨɣ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ ɧɚɭɱɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɱɟɪɟɞɨɜɚɧɢɟ 

ɭɦɫɬɜɟɧɧɨɝɨ ɬɪɭɞɚ ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɮɢɡɢɱɟɫɤɢɯ ɭɩɪɚɠɧɟɧɢɢ ɢ ɩɨɜɵɲɚɸɬ 

ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ ɨɪɝɚɧɢɡɦɚ ɷɦɨɰɢɨɧɚɥɶɧɨɦɭ ɫɬɪɟɫɫɭ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ 

ɩɪɨɰɟɫɫɚɦɢ, ɪɚɛɨɬɨɣ ɚɧɚɥɢɡɚɬɨɪɨɜ, ɬɨɱɧɵɦɢ ɢ ɛɵɫɬɪɵɦɢ ɞɟɣɫɬɜɢɹɦɢ ɢ ɬ.ɞ. 

Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɭɩɪɚɠɧɟɧɢɣ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ, - ɫɧɢɠɟɧɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɭɬɨɦɥɟɧɢɹ. Ɉɤɚɡɵɜɚɹ 

ɛɥɚɝɨɬɜɨɪɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɪɚɛɨɬɚɸɳɟɝɨ, ɮɢɡɢɱɟɫɤɢɟ ɭɩɪɚɠɧɟɧɢɹ 

ɪɟɝɭɥɢɪɭɸɬ ɦɨɡɝɨɜɨɟ ɢ ɩɟɪɢɮɟɪɢɱɟɫɤɨɟ ɤɪɨɜɨɨɛɪɚɳɟɧɢɟ. Ɇɵɲɟɱɧɵɟ 

ɞɜɢɠɟɧɢɹ ɫɨɡɞɚɸɬ ɨɝɪɨɦɧɨɟ ɱɢɫɥɨ ɧɟɪɜɧɵɯ ɢɦɩɭɥɶɫɨɜ, ɤɨɬɨɪɵɟ ɨɛɨɝɚɳɚɸɬ 

ɦɨɡɝ ɦɚɫɫɨɣ ɨɳɭɳɟɧɢɣ, ɫɩɨɫɨɛɫɬɜɭɸ ɭɫɬɨɣɱɢɜɨɦɭ ɧɚɫɬɪɨɟɧɢɸ. 

ȼɚɠɧɨ ɭɱɢɬɵɜɚɬɶ ɜɢɞɵ ɬɪɭɞɚ, ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɫɬɟɩɟɧɶɸ 

ɮɢɡɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɛɨɥɶɲɢɦ ɧɟɪɜɧɨ-ɩɫɢɯɢɱɟɫɤɢɦ ɧɚɩɪɹɠɟɧɢɟɦ (ɷɬɨ 

ɩɪɨɮɟɫɫɢɢ ɩɟɞɚɝɨɝɚ, ɜɪɚɱɚ, ɢɧɠɟɧɟɪɚ, ɭɱɟɧɧɨɝɨ ɢ ɬ.ɞ.). 

ɉɨ ɫɬɟɩɟɧɢ ɮɢɡɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢ ɜɟɥɢɱɢɧɟ ɧɟɪɜɧɨ-

ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɞɟɥɹɸɬ ɦɟɞɢɰɢɧɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ, ɬɪɭɞ 

ɤɨɬɨɪɵɯ ɫɜɹɡɚɧ ɫ ɛɨɥɶɲɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɡɚ ɩɪɢɧɹɬɢɟ ɩɪɚɜɢɥɶɧɨɝɨ 

ɪɟɲɟɧɢɹ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɬɪɭɞ ɯɢɪɭɪɝɨɜ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɜɵɫɨɤɢɦ ɧɟɪɜɧɨ-

ɷɦɨɰɢɨɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɢ ɞɥɢɬɟɥɶɧɵɦ ɫɬɚɬɢɱɟɫɤɢɦ ɧɚɩɪɹɠɟɧɢɟɦ 

ɦɵɲɰ ɜ ɩɪɨɰɟɫɫɟ ɨɩɟɪɚɰɢɢ. 

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɜɢɞɵ ɬɪɭɞɚ ɩɪɟɞɴɹɜɥɹɸɬ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ, ɡɪɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚɬɨɪɵ, ɫɜɹɡɚɧɧɨɝɨ ɫ 

ɧɚɩɪɹɠɟɧɢɟɦ ɜɧɢɦɚɧɢɹ, ɤ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɫɬɚɬɢɱɟɫɤɢɦ ɧɚɝɪɭɡɤɚɦ ɧɚ 

ɦɵɲɟɱɧɵɣ ɚɩɩɚɪɚɬ. 
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ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɝɢɦɧɚɫɬɢɤɢ ɧɭɠɧɨ ɜɤɥɸɱɚɬɶ ɫɩɟɰɢɚɥɶɧɵɟ 

ɭɩɪɚɠɧɟɧɢɹ ɧɚ ɪɚɡɝɢɛɚɧɢɟ ɬɭɥɨɜɢɳɚ, ɧɚɤɥɨɧɵ, ɜɪɚɳɟɧɢɟ ɜ ɩɥɟɱɟɜɵɯ 

ɫɭɫɬɚɜɚɯ, ɩɨɜɨɪɨɬɵ, ɜɪɚɳɟɧɢɟ ɬɭɥɨɜɢɳɟɦ ɢ ɞɪɭɝɢɟ ɭɩɪɚɠɧɟɧɢɹ Д25]. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɝɢɦɧɚɫɬɢɤɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɮɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ - ɫɢɫɬɟɦɚ ɦɟɬɨɞɢɱɟɫɤɢ 

ɨɛɨɫɧɨɜɚɧɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɭɩɪɚɠɧɟɧɢɣ ɮɢɡɤɭɥɶɬɭɪɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɯ ɢ 

ɫɩɨɪɬɢɜɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɜɵɲɟɧɢɟ ɢ ɫɨɯɪɚɧɟɧɢɟ 

ɭɫɬɨɣɱɢɜɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɟɫɩɨɫɨɛɧɨɫɬɢ. Ɏɨɪɦɚ ɢ ɫɨɞɟɪɠɚɧɢɟ ɷɬɢɯ 

ɦɟɪɨɩɪɢɹɬɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɬɪɭɞɚ ɢ ɛɵɬɚ 

ɱɟɥɨɜɟɤɚ. Ɂɚɧɢɦɚɬɶɫɹ ɉɎɄ ɦɨɠɧɨ ɤɚɤ ɜ ɪɚɛɨɱɟɟ, ɬɚɤ ɢ ɜ ɫɜɨɛɨɞɧɨɟ ɜɪɟɦɹ. 

ȼ ɪɚɛɨɱɟɟ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɮɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ (ɉɎɄ) 

ɪɟɚɥɢɡɭɟɬɫɹ ɱɟɪɟɡ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɝɢɦɧɚɫɬɢɤɭ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɝɢɦɧɚɫɬɢɤɚ - ɷɬɨ ɤɨɦɩɥɟɤɫɵ ɫɩɟɰɢɚɥɶɧɵɯ 

ɭɩɪɚɠɧɟɧɢɣ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɪɟɠɢɦɟ ɪɚɛɨɱɟɝɨ ɞɧɹ, ɱɬɨɛɵ ɩɨɜɵɫɢɬɶ ɨɛɳɭɸ ɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɫ ɰɟɥɶɸ ɩɪɨɮɢɥɚɤɬɢɤɢ ɢ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 

Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɝɢɦɧɚɫɬɢɤɢ - ɩɨɜɵɲɟɧɢɟ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɬɪɭɞɹɳɢɯɫɹ ɡɚ ɫɱɟɬ ɜɵɩɨɥɧɟɧɢɹ 

ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɨɛɪɚɧɧɵɯ ɭɩɪɚɠɧɟɧɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ, ɫɧɢɠɟɧɢɟ ɭɬɨɦɥɟɧɢɹ. Ɉɞɧɢɦ ɢɡ 

ɭɫɥɨɜɢɣ ɫɨɯɪɚɧɟɧɢɹ ɜɵɫɨɤɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɹɜɥɹɟɬɫɹ 

ɩɟɪɟɤɥɸɱɟɧɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɮɟɧɨɦɟɧ ɚɤɬɢɜɧɨɝɨ ɨɬɞɵɯɚ ɂ.Ɇ. ɋɟɱɟɧɨɜɚ). 

Ɍɚɤɢɦ ɩɟɪɟɤɥɸɱɟɧɢɟɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɹɜɥɹɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ 

ɝɢɦɧɚɫɬɢɤɚ. 

ȿɟ ɝɢɝɢɟɧɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɦ ɷɮɮɟɤɬɟ, ɜ 

ɭɥɭɱɲɟɧɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɮɢɡɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɢ 

ɮɢɡɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ ɩɪɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɦ ɩɪɢɦɟɧɟɧɢɢ ɜ ɫɧɢɠɟɧɢɢ 

ɧɟɪɜɧɨ-ɩɫɢɯɢɱɟɫɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. Ɉɫɥɨɠɧɹɟɬ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɝɢɦɧɚɫɬɢɤɢ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɜɨ ɜɪɟɦɟɧɢ, ɜɵɩɨɥɧɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ 

ɭɩɪɚɠɧɟɧɢɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɪɚɛɨɱɟɣ ɨɞɟɠɞɟ ɢ ɬ.ɞ. 
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ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɝɢɦɧɚɫɬɢɤɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɮɨɪɦɵ. 

ȼɜɨɞɧɚɹ ɝɢɦɧɚɫɬɢɤɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɫɤɨɪɟɣɲɟɟ ɜɤɥɸɱɟɧɢɟ ɨɪɝɚɧɢɡɦɚ ɜ 

ɪɚɛɨɬɭ. ɋ ɟɟ ɩɨɦɨɳɶɸ ɞɨɫɬɢɝɚɟɬɫɹ ɨɩɬɢɦɚɥɶɧɚɹ ɜɨɡɛɭɞɢɦɨɫɬɶ ɰɟɧɬɪɚɥɶɧɨɣ 

ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ ɢ ɩɪɢɜɵɱɧɵɣ ɪɚɛɨɱɢɣ ɪɢɬɦ, ɩɨɷɬɨɦɭ ɩɨɞɛɢɪɚɸɬɫɹ 

ɞɜɢɠɟɧɢɹ ɢ ɪɢɬɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɟɞɫɬɨɹɳɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ʉɨɦɩɥɟɤɫɵ 

ɜɜɨɞɧɨɣ ɝɢɦɧɚɫɬɢɤɢ ɫɨɫɬɨɹɬ ɢɡ 6- 8 ɭɩɪɚɠɧɟɧɢɣ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɬɟɱɟɧɢɟ 5-7 

ɦɢɧ ɜ ɧɚɱɚɥɟ ɪɚɛɨɱɟɝɨ ɞɧɹ. 

Ɏɢɡɤɭɥɶɬɭɪɧɚɹ ɩɚɭɡɚ, ɤɚɤ ɮɨɪɦɚ ɚɤɬɢɜɧɨɝɨ ɨɬɞɵɯɚ, ɩɨɡɜɨɥɹɟɬ 

ɩɪɟɞɭɩɪɟɞɢɬɶ ɭɬɨɦɥɟɧɢɟ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɞɞɟɪɠɚɧɢɸ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. Ɉɧɚ ɫɨɫɬɨɢɬ ɢɡ 5-7 ɭɩɪɚɠɧɟɧɢɣ ɢ ɩɪɨɜɨɞɢɬɫɹ ɜ ɬɟɱɟɧɢɟ 

5-7 ɦɢɧ ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɩɟɪɜɵɯ ɨɬɱɟɬɥɢɜɵɯ ɩɪɢɡɧɚɤɨɜ ɧɚɫɬɭɩɚɸɳɟɝɨ 

ɭɬɨɦɥɟɧɢɹ. Ɉɛɵɱɧɨ ɷɬɨ ɛɵɜɚɟɬ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ ɪɚɛɨɱɟɝɨ ɞɧɹ, ɡɚ 2-2,5 ɱ 

ɞɨ ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ. ɍɩɪɚɠɧɟɧɢɹ ɞɥɹ ɮɢɡɤɭɥɶɬɩɚɭɡ ɩɨɞɛɢɪɚɸɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ. 

Ɏɢɡɤɭɥɶɬɭɪɧɵɟ ɦɢɧɭɬɤɢ ɨɬɧɨɫɹɬɫɹ ɤ ɦɚɥɵɦ ɮɨɪɦɚɦ ɚɤɬɢɜɧɨɝɨ 

ɨɬɞɵɯɚ ɢ ɩɪɨɜɨɞɹɬɫɹ ɜ ɬɟɱɟɧɢɟ 1-2 ɦɢɧ, ɫɨɫɬɨɹɬ ɢɡ 2-3 ɭɩɪɚɠɧɟɧɢɣ. ɂɯ ɰɟɥɶɸ 

ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɦɟɫɬɧɨɝɨ ɭɬɨɦɥɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɟɝɨ, ɧɚɩɪɢɦɟɪ, ɩɪɢ 

ɞɥɢɬɟɥɶɧɨɦ ɫɢɞɟɧɢɢ ɜ ɪɚɛɨɱɟɣ ɩɨɡɟ, ɫɢɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜɧɢɦɚɧɢɹ, ɡɪɟɧɢɹ 

ɢ ɬ.ɩ. ɑɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɪɟɠɢɦɟ ɪɚɛɨɱɟɝɨ ɞɧɹ ɪɚɛɨɬɧɢɤɨɜ 

ɭɦɫɬɜɟɧɧɨɝɨ ɬɪɭɞɚ - ɞɨ 5 ɪɚɡ, ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɚɤɬɢɜɧɨɦ ɨɬɞɵɯɟ. ɂɯ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ, ɜɵɩɨɥɧɹɟɬɫɹ ɮɢɡɤɭɥɶɬɩɚɭɡɚ ɢ ɜɜɨɞɧɚɹ 

ɝɢɦɧɚɫɬɢɤɚ ɢɥɢ ɧɟɬ. 

Ɇɢɤɪɨɩɚɭɡɵ ɚɤɬɢɜɧɨɝɨ ɨɬɞɵɯɚ - ɫɚɦɚɹ ɤɨɪɨɬɤɚɹ ɮɨɪɦɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɝɢɦɧɚɫɬɢɤɢ, ɞɥɹɬɫɹ ɜɫɟɝɨ 20 - 30 ɫ. ɂɯ ɰɟɥɶ - ɨɫɥɚɛɢɬɶ 

ɭɬɨɦɥɟɧɢɟ. 

Ɏɢɡɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɜɨ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɝɢɦɧɚɫɬɢɤɢ ɡɚɜɢɫɢɬ 

ɨɬ ɩɨɥɚ, ɜɨɡɪɚɫɬɚ, ɫɨɫɬɨɹɧɢɹ ɡɞɨɪɨɜɶɹ ɢ ɫɬɟɩɟɧɢ ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ 

ɡɚɧɢɦɚɸɳɢɯɫɹ. ɉɨɫɤɨɥɶɤɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɥɥɟɤɬɢɜ ɧɟ ɨɞɧɨɪɨɞɟɧ, 

ɫɥɟɞɭɟɬ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɧɚ ɫɪɟɞɧɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɫɭɛɴɟɤɬɢɜɧɵɦ 

ɨɳɭɳɟɧɢɹɦ ɡɚɧɢɦɚɸɳɢɯɫɹ ɜɨ ɜɪɟɦɹ ɢ ɩɨɫɥɟ ɡɚɧɹɬɢɣ. ɍ ɧɢɯ ɦɨɝɭɬ 
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ɜɨɡɧɢɤɧɭɬɶ ɠɚɥɨɛɵ ɧɚ ɩɥɨɯɨɟ ɫɚɦɨɱɭɜɫɬɜɢɟ, ɭɫɬɚɥɨɫɬɶ, ɫɟɪɞɰɟɛɢɟɧɢɟ, 

ɝɨɥɨɜɨɤɪɭɠɟɧɢɟ, ɝɨɥɨɜɧɭɸ ɛɨɥɶ ɢ ɞɪ., ɚ ɬɚɤɠɟ ɩɪɢɡɧɚɤɢ ɭɬɨɦɥɟɧɢɹ 

(ɩɨɤɪɚɫɧɟɧɢɟ ɥɢɰɚ, ɩɨɜɵɲɟɧɧɚɹ ɩɨɬɥɢɜɨɫɬɶ, ɨɞɵɲɤɚ ɢ ɞɪ.). ɉɪɢ ɩɨɹɜɥɟɧɢɢ 

ɬɟɯ ɢɥɢ ɢɧɵɯ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɫɢɦɩɬɨɦɨɜ ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɧɢɬɶ ɞɨɡɢɪɨɜɤɭ 

ɭɩɪɚɠɧɟɧɢɣ - ɭɦɟɧɶɲɢɬɶ ɬɟɦɩ ɞɜɢɠɟɧɢɣ ɢɥɢ ɤɨɥɢɱɟɫɬɜɨ ɩɨɜɬɨɪɟɧɢɣ, ɚ ɩɪɢ 

ɜɵɪɚɠɟɧɧɵɯ ɫɥɭɱɚɹɯ ɭɬɨɦɥɟɧɢɹ ɢ ɠɚɥɨɛɚɯ ɧɚ ɫɟɪɞɰɟɛɢɟɧɢɟ ɢ 

ɝɨɥɨɜɨɤɪɭɠɟɧɢɟ - ɧɚɩɪɚɜɢɬɶ ɧɚ ɤɨɧɫɭɥɶɬɚɰɢɸ ɤ ɜɪɚɱɭ Д25]. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɡɚɧɹɬɢɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɝɢɦɧɚɫɬɢɤɨɣ ɜɨ ɦɧɨɝɨɦ 

ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɬɪɟɛɨɜɚɧɢɹɯ ɝɢɝɢɟɧɵ ɢ ɮɢɡɢɨɥɨɝɢɢ ɬɪɭɞɚ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɧɟɨɛɯɨɞɢɦɵ ɧɚɞɥɟɠɚɳɢɟ ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɜ ɦɟɫɬɚɯ ɡɚɧɹɬɢɣ. 

Ƚɢɦɧɚɫɬɢɤɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɰɟɯɚɯ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɜ 

ɩɪɨɯɨɞɚɯ ɢɥɢ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɛɥɢɡɢ ɤɨɪɢɞɨɪɚɯ ɢ ɩɨɞɫɨɛɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 

ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. ȼ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ 

ɡɚɧɹɬɢɹ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ. 

ɉɪɨɜɟɞɟɧɢɟ ɝɢɦɧɚɫɬɢɤɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɷɤɨɧɨɦɢɬ ɜɪɟɦɹ, ɧɨ ɧɟ 

ɜɫɟɝɞɚ ɜɨɡɦɨɠɧɨ ɢɡ-ɡɚ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɉɨɷɬɨɦɭ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɝɢɦɧɚɫɬɢɤɢ ɩɪɟɞɩɨɥɚɝɚɟɦɨɟ ɦɟɫɬɨ ɡɚɧɹɬɢɣ ɨɛɫɥɟɞɭɟɬɫɹ ɜ ɫɚɧɢɬɚɪɧɨɦ 

ɨɬɧɨɲɟɧɢɢ ɫ ɩɪɢɜɥɟɱɟɧɢɟɦ ɢɧɠɟɧɟɪɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʉɨɝɞɚ ɷɬɨ 

ɧɟɨɛɯɨɞɢɦɨ, ɩɪɨɜɨɞɹɬ ɫɩɟɰɢɚɥɶɧɵɟ ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɜɨɞɫɤɚɹ 

ɥɚɛɨɪɚɬɨɪɢɹ, ɡɞɪɚɜɩɭɧɤɬ ɢɥɢ ɫɚɧɷɩɢɞɟɦɫɬɚɧɰɢɹ. ɋ ɰɟɥɶɸ ɨɰɟɧɤɢ ɦɟɫɬ 

ɡɚɧɹɬɢɣ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɬɢɧɝɟɧɬɚ ɡɚɧɢɦɚɸɳɢɯɫɹ ɜ ɩɚɫɩɨɪɬɢɡɚɰɢɢ ɨɬɞɟɥɨɜ 

ɢ ɰɟɯɨɜ ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ ɦɟɞɢɰɢɧɫɤɢɣ ɪɚɛɨɬɧɢɤ ɢ ɫɚɧɢɬɚɪɧɵɣ ɜɪɚɱ. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɭɫɥɨɜɢɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɬɪɭɞɚ ɢ ɧɚɥɢɱɢɹ 

ɜɪɟɞɧɨɫɬɟɣ ɭɱɢɬɵɜɚɸɬ ɯɚɪɚɤɬɟɪ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ (ɪɚɛɨɱɚɹ ɩɨɡɚ, ɫɬɟɩɟɧɶ 

ɧɟɪɜɧɨ-ɩɫɢɯɢɱɟɫɤɨɝɨ ɢ ɦɵɲɟɱɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ), ɨɫɨɛɟɧɧɨɫɬɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɫɬɟɩɟɧɶ 

ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɝɟɪɦɟɬɢɱɧɨɫɬɶ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɞɨɛɫɬɜɨ ɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɬ.ɩ.) ɢ ɫɚɧɢɬɚɪɧɨ-

ɝɢɝɢɟɧɢɱɟɫɤɭɸ ɨɛɫɬɚɧɨɜɤɭ (ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ 
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ɩɵɥɶɸ ɢ ɝɚɡɚɦɢ, ɲɭɦ, ɜɢɛɪɚɰɢɹ, ɢɨɧɢɡɢɪɭɸɳɚɹ ɪɚɞɢɚɰɢɹ, ɨɫɜɟɳɟɧɧɨɫɬɶ ɢ 

ɞɪ.) Д25]. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɡɚɧɹɬɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɜɵɲɟ 25°ɋ ɢ 

ɜɥɚɠɧɨɫɬɢ ɜɵɲɟ 70%, ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɜɨɡɞɭɯɟ ɞɚɠɟ ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ 

ɤɨɥɢɱɟɫɬɜ ɹɞɨɜɢɬɵɯ ɜɟɳɟɫɬɜ, ɩɪɢ ɩɨɜɵɲɟɧɧɨɦ ɢɥɢ ɩɨɧɢɠɟɧɧɨɦ 

ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɦ ɞɚɜɥɟɧɢɢ, ɩɪɢ ɲɭɦɟ ɫɜɵɲɟ 70ɞȻ. Ɉɰɟɧɤɚ ɫɬɟɩɟɧɢ 

ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɝɚɡɚɦɢ ɢ ɩɵɥɶɸ 

ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɪɚɜɧɟɧɢɹ ɫ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦɢ 

ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ ɷɬɢɯ ɜɟɳɟɫɬɜ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ (ɦɝ/ɦ3): ɚɦɦɢɚɤ - 20, ɛɟɧɡɢɧ - 

300, ɨɤɢɫɶ ɭɝɥɟɪɨɞɚ - 20, ɩɚɪɵ ɪɬɭɬɢ - 0,01, ɫɟɪɨɜɨɞɨɪɨɞ - 10; ɩɵɥɶ 

ɧɟɬɨɤɫɢɱɟɫɤɚɹ, ɧɟ ɫɨɞɟɪɠɚɳɚɹ ɞɜɭɨɤɢɫɢ ɤɪɟɦɧɢɹ - ɞɨ 10, ɫɨɞɟɪɠɚɳɚɹ 

ɞɜɭɨɤɢɫɶ ɤɪɟɦɧɢɹ - 2, ɩɵɥɶ ɫɬɟɤɥɹɧɧɚɹ ɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɜɨɥɨɤɧɚ - 4. 

ȼ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɩɪɨɜɨɞɢɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɝɢɦɧɚɫɬɢɤɚ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɱɢɫɬɨɬɭ, ɩɟɪɟɞ ɡɚɧɹɬɢɹɦɢ 

ɩɪɨɜɟɬɪɢɜɚɬɶ. ȼ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɨ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɫɜɨɛɨɞɧɨɣ ɩɥɨɳɚɞɢ. 

ɋɚɧɢɬɚɪɧɵɦɢ ɧɨɪɦɚɦɢ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 

ɲɢɪɢɧɚ ɩɪɨɯɨɞɨɜ ɦɟɠɞɭ ɫɬɚɧɤɚɦɢ ɧɟ ɛɨɥɟɟ 1,5 ɦ. Ɍɚɤɚɹ ɠɟ ɲɢɪɢɧɚ ɫɱɢɬɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɹ ɝɪɭɩɩɨɜɵɯ ɡɚɧɹɬɢɣ ɝɢɦɧɚɫɬɢɤɨɣ. ȼ ɫɪɟɞɧɟɦ ɧɚ ɤɚɠɞɨɝɨ 

ɡɚɧɢɦɚɸɳɟɝɨɫɹ ɞɨɥɠɧɨ ɩɪɢɯɨɞɢɬɶɫɹ ɧɟ ɦɟɧɟɟ 1,5 ɦ2 ɫɜɨɛɨɞɧɨɣ ɩɥɨɳɚɞɢ 

ɩɨɥɚ. 

Ɇɟɫɬɨ, ɜɵɛɪɚɧɧɨɟ ɞɥɹ ɡɚɧɹɬɢɣ, ɞɨɥɠɧɨ ɛɵɬɶ ɛɟɡɨɩɚɫɧɵɦ. ɍ ɫɬɚɧɤɨɜ ɢ 

ɦɚɲɢɧ, ɧɚɯɨɞɹɳɢɯɫɹ ɪɹɞɨɦ ɫ ɦɟɫɬɚɦɢ ɞɥɹ ɡɚɧɹɬɢɣ ɝɢɦɧɚɫɬɢɤɨɣ, ɜɫɟ 

ɨɬɤɪɵɬɵɟ ɢ ɞɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ (ɝɪɟɛɟɧɤɢ, ɡɭɛɱɚɬɵɟ ɫɟɝɦɟɧɬɵ, ɦɚɯɨɜɵɟ 

ɤɨɥɟɫɚ ɢ ɬ.ɩ.), ɚ ɬɚɤɠɟ ɨɬɤɪɵɬɵɟ ɩɟɪɟɞɚɱɢ (ɲɤɢɜɵ, ɪɟɦɧɢ ɢ ɞɪ.) ɢ ɜɨɨɛɳɟ ɜɫɟ 

ɨɩɚɫɧɵɟ ɱɚɫɬɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɝɪɚɠɞɟɧɢɹ. 

ɇɚ ɦɟɫɬɚ ɡɚɧɹɬɢɣ ɝɢɦɧɚɫɬɢɤɨɣ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɢ ɞɪɭɝɢɟ ɩɪɚɜɢɥɚ 

ɛɟɡɨɩɚɫɧɨɫɬɢ: ɨɝɪɚɠɞɟɧɢɟ ɩɪɨɜɨɞɨɜ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɨɝɪɚɠɞɟɧɢɟ ɨɬ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɥɭɱɢɫɬɨɣ ɷɧɟɪɝɢɢ ɢ ɞɪ. 

ȼɨ ɢɡɛɟɠɚɧɢɟ ɬɪɚɜɦ ɩɪɢ ɡɚɧɹɬɢɹɯ ɝɢɦɧɚɫɬɢɤɨɣ ɩɨɥɵ ɞɨɥɠɧɵ ɛɵɬɶ 

ɝɥɚɞɤɢɦɢ, ɧɟɫɤɨɥɶɡɤɢɦɢ, ɭɞɨɛɧɵɦɢ ɞɥɹ ɭɛɨɪɤɢ. ɉɟɪɟɞ ɡɚɧɹɬɢɹɦɢ (ɧɟ ɩɨɡɠɟ 
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ɱɟɦ ɡɚ 30 ɦɢɧ) ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɨɦɟɳɟɧɢɢ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɟɫɬɢ ɜɥɚɠɧɭɸ 

ɭɛɨɪɤɭ (ɩɟɪɟɞ ɩɨɞɦɟɬɚɧɢɟɦ ɩɨɫɵɩɚɬɶ ɩɨɥ ɜɥɚɠɧɵɦɢ ɨɩɢɥɤɚɦɢ) Д25]. 

Ɂɚɤɥɸɱɟɧɢɟ 

Ⱦɜɢɠɟɧɢɟ, ɜ ɲɢɪɨɤɨɦ ɩɨɧɢɦɚɧɢɢ ɷɬɨɝɨ ɫɥɨɜɚ, ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ 

ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɪɚɡɞɪɚɠɢɬɟɥɟɦ, ɫɬɢɦɭɥɢɪɭɸɳɢɦ ɩɪɨɰɟɫɫɵ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ 

ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɦ ɢ ɪɚɡɜɢɜɚɸɳɢɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɩɪɨɹɜɥɟɧɢɹ ɨɪɝɚɧɢɡɦɚ. Ɉɝɪɚɧɢɱɟɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɜɢɠɟɧɢɣ, ɯɚɪɚɤɬɟɪɧɨɟ 

ɞɥɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɥɸɞɟɣ ɭɦɫɬɜɟɧɧɨɝɨ ɬɪɭɞɚ, ɧɟɪɟɞɤɨ ɩɪɢɜɨɞɢɬ ɤ ɢɡɜɟɫɬɧɨɣ 

ɞɢɫɝɚɪɦɨɧɢɢ ɦɟɠɞɭ ɧɟɪɜɧɨ ɩɫɢɯɢɱɟɫɤɢɦɢ ɢ ɮɢɡɢɱɟɫɤɢɦɢ ɪɚɡɞɪɚɠɢɬɟɥɹɦɢ. 

ɗɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɩɪɢɱɢɧ ɪɚɡɜɢɬɢɹ ɧɟɤɨɬɨɪɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɬɤɥɨɧɟɧɢɣ ɜ ɫɢɫɬɟɦɚɯ ɱɟɥɨɜɟɱɟɫɤɨɝɨ 

ɨɪɝɚɧɢɡɦɚ, ɨɫɨɛɟɧɧɨ ɟɝɨ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɧɢɠɟɧɢɸ ɨɛɳɟɣ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 

ɋɟɪɶɟɡɧɵɦ ɫɪɟɞɫɬɜɨɦ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɪɚɫɫɬɪɨɣɫɬɜ, 

ɚ ɬɚɤɠɟ ɭɫɬɪɚɧɟɧɢɹ ɭɠɟ ɢɦɟɸɳɢɯɫɹ ɪɚɫɫɬɪɨɣɫɬɜ (ɟɫɥɢ ɨɧɢ ɧɟ ɩɪɢɨɛɪɟɥɢ 

ɫɬɨɣɤɨɝɨ ɯɚɪɚɤɬɟɪɚ) ɹɜɥɹɸɬɫɹ ɪɟɝɭɥɹɪɧɵɟ ɡɚɧɹɬɢɹ ɝɢɦɧɚɫɬɢɤɨɣ. 

ɋɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ ɮɢɡɢɱɟɫɤɢɦɢ ɭɩɪɚɠɧɟɧɢɹɦɢ ɨɤɚɡɵɜɚɸɬ 

ɜɫɟɫɬɨɪɨɧɧɟɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ. Ɉɫɧɨɜɧɵɟ 

ɱɟɪɬɵ ɷɬɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɭɥɭɱɲɟɧɢɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɟɪɜɧɨɣ, ɫɟɪɞɟɱɧɨ ɫɨɫɭɞɢɫɬɨɣ ɢ ɞɵɯɚɬɟɥɶɧɨɣ ɫɢɫɬɟɦ ɢ 

ɩɢɳɟɜɚɪɢɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ, ɫɬɢɦɭɥɹɰɢɟɣ ɩɪɨɰɟɫɫɨɜ ɬɤɚɧɟɜɨɝɨ ɨɛɦɟɧɚ ɢ 

ɭɤɪɟɩɥɟɧɢɟɦ ɦɵɲɟɱɧɨɣ ɫɢɫɬɟɦɵ ɢ ɩɪɢɜɨɞɹɬ ɤ ɩɨɜɵɲɟɧɢɸ ɨɛɳɟɣ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɨɪɝɚɧɢɡɦɚ.    
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3.10 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ ɦɨɞɟɪɧɢɡɚɰɢɸ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ [6]: 

  ɰ.ɤɨɧɫɬɪ. ɤ ɨ.ɞ ɩ.ɞ ɧɚɰ ɫɛ.ɩ ɨɩ ɧɚɤɥɋ ɋ ɋ ɋ Ʉ ɋ ɋ ɋ= + + ⋅ + + + , (3.20) 

ɝɞɟ   ɋɤ – ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ.; 

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

ɋɩ.ɞ – ɰɟɧɚ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ, ɢɡɞɟɥɢɣ, ɚɝɪɟɝɚɬɨɜ ɩɨ ɩɪɟɣɫɤɭɪɚɧɬɭ; 

ɋɫɛ.ɩ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.; 

ɋɨɩ – ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.; 

ɋɧɚɤɥ – ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ, ɪɭɛ.; 

Ʉɧɚɰ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɩɪɟɣɫɤɭɪɚɧɬɧɨɣ 

ɰɟɧɨɣ ɢ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɶɸ ɤɨɧɫɬɪɭɤɰɢɢ (Ʉɧɚɰ=1,4…1,5). 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                               G = (Gk+Gr)∙k,                                                (3.21) 

 ɝɞɟ   Gk- ɦɚɫɫɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, ɤɝ ; 

Gr - ɦɚɫɫɚ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, ɤɝ ; 

 k - ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɫɫɭ ɪɚɫɯɨɞɭɟɦɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɦɚɬɟɪɢɚɥɨɜ, (ɤ=1,05…1,15). 

Ɋɚɫɱɟɬ ɦɚɫɫ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɜɜɨɞɢɦ ɜ 

ɬɚɛɥɢɰɭ 3.2. 

  Ɍɚɛɥɢɰɚ 3.2 - Ɋɚɫɱɟɬ ɦɚɫɫ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɞɟɬɚɥɟɣ 

Ɉɛɴɟɦ, ɦ³ ɍɞɟɥɶɧɵɣ 
ɜɟɫ, ɤɝ/ɦ³ 

Ʉɨɥɢɱɟɫɬɜɨ Ɇɚɫɫɚ 
ɞɟɬɚɥɢ, ɤɝ 

Ɋɵɱɚɝ 0,00069 7800 1 5,4 

ɉɥɨɳɚɞɤɚ 0,00002 7800 1 4,8 
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ɉɪɨɞɨɥɠɟɧɢɹ ɬɚɛɥɢɰɵ 3.2 

ɉɟɞɚɥɶ 0,00053 7800 1 1,8 

Ɉɫɶ 0,00029 7800 1 1,4 

Ɋɭɱɤɚ 0,00065 7800 1 1,5 

ɋɟɤɬɨɪ 0,00055 7800 2 3,2 

ɂɬɨɝɨ    18,1 

Ɍɚɛɥɢɰɚ 3.3 - Ɇɚɫɫɵ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ, ɚɝɪɟɝɚɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɞɟɬɚɥɟɣ Ɇɚɫɫɚ ɞɟɬɚɥɟɣ, ɤɝ 

Ʉɪɟɩɟɠɧɵɟ ɢɡɞɟɥɢɹ 3,2 

ɋɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ 
ɪɟɞɭɤɬɨɪɨɜ ɡɚɞɧɟɝɨ ɦɨɫɬɚ 
ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ 

180 

ɂɬɨɝɨ 183,2 

      Ɇɚɫɫɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɢɡɞɟɥɢɣ:  Gk= 18,1 ɤɝ; 

      Ɇɚɫɫɚ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ ɢ ɚɝɪɟɝɚɬɨɜ:   Gr= 3,2 ɤɝ;  

      Ɇɚɫɫɚ ɜɫɟɣ ɭɫɬɚɧɨɜɤɢ [6]:   

                                    G= (18,1+183,2)∙1.1=221,4 ɤɝ. 

      Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
      Cɛ1 = ɋɛɨ ∙ Gɨ∙ ı /G1                                   (3.22) 

ɝɞɟ,  ɋɛ0, ɋɛ1- ɛɚɥɚɧɫɨɜɵɟ ɫɬɨɢɦɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɪɭɛ.; 
      Gɨ, G1 –ɦɚɫɫɵ ɫɭɳɟɫɬɜɭɸɳɟɣ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɝ; 
       ı – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɞɟɲɟɜɢɡɧɭ ɢɡɝɨɬɨɜɥɟɧɢɹ 0,9-0,95. 

ɋɛ1 =150000∙18,1∙0,9/ 221,4 =11037 ɪɭɛ. 
       Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɩɨɥɧɟ ɩɪɢɟɦɥɟɦɚ, 

ɨɧɚ ɧɚ 1%-ɨɜ ɞɨɪɨɠɟ ɚɧɚɥɨɝɚ. 

Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɭɫɬɪɨɣɫɬɜɚ 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                    Ɇɟ=G/(Wɱ∙Ɍɝɨɞ ∙Ɍɫɥ),                                           (3.23) 

ɝɞɟ     G - ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 
 Ɇɟ – ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ, ɤɝ/ɲɬ; 
 Ɍ ɝɨɞ - ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱ; 
 Ɍ ɫɥ– ɫɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ;  

 Wɱ – ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɟɞ/ɱ. 
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Ɍɚɛɥɢɰɚ 3.4 – Ɍɟɯɧɢɤɨ - ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɧɫɬɪɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȿɞ. 
ɢɡɦ. 

ɋɭɳɟɫɬɜɭ
ɸɳɚɹ 

ɤɨɧɫɬɪɭɤɰ
ɢɹ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ 
ɤɨɧɫɬɪɭɤɰɢɹ 

ɉɪɨɟɤɬ ɜ 
% ɤ 

ɚɧɚɥɨɝɭ 

1 2 3 4 5 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɤɝ 183,2 221,4 15 

Ȼɚɥɚɧɫɨɜɚɹ 
ɫɬɨɢɦɨɫɬɶ 

ɪɭɛ 150000 161037 2 

Ʉɨɥ-ɜɨ 
ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 

ɩɟɪɫɨɧɚɥɚ 

ɱɟɥ 1 1 - 

ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ % 11 10 10 

ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ 
ɪɟɦɨɧɬ ɢ ɌɈ 

% 14 10 20 

ɋɪɨɤ ɫɥɭɠɛɵ ɥɟɬ 8 8 - 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɱɚɫ 2480 2480 - 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɝ/ ɟɞ. 0,9 1,24 12 

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɪɭɛ./ɟɞ
. 

6251,61 6356,28 2 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɱɟɥ.ɱ./
ɟɞ 

0,5 0,33 - 

ɍɪɨɜɟɧɶ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɡɚɬɪɚɬ 

ɪɭɛ./ɟɞ 1240 883,3 24 

ɍɪɨɜɟɧɶ 
ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ 

ɪɭɛ./ɟɞ
. 

2200 1836,71 18 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɪɭɛ.  
28867,12 

 

Ƚɨɞɨɜɨɣ 
ɷɤɨɧɨɦɢɱɟɫɤɢɣ 
ɷɮɮɟɤɬ 

ɪɭɛ.  

27913,7 

 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɥɟɬ  
1,8 

 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ 

  

0,5 

 

 

 Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɧɢɦɚɟɦ ɩɪɢɦɟɪɧɨ Wɱ= 0,125 ɟɞ/ɱ.  

Ɇɟ=221,4/(0,125∙310∙8)=1,2472 ɤɝ/ɟɞ. 

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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             Fe=Cɛ/(Wɱ ∙Tɝɨɞ), ɪɭɛ./ɟɞ  ;                                       (3.24) 

          Fe= 161037/ (0,125∙310) =6356,28 ɪɭɛ./ ɟɞ. 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                            Ɍɟ = ɩɪ /Wɱ ,                                          (3.25) 

ɝɞɟ     ɩɪ – ɤɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɪɚɛɨɱɢɯ, ɱɟɥ. 

                       Ɍɟ = 1 / 3 = 0,33 ɱɟɥ. ɱ/ɟɞ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɟɦɵɣ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɮɨɪɦɭɥɟ [6]: 

   S = Cɡɩ+ɋɷ+Cɪɬɨ+ Ⱥ,                                                      (3.26) 

ɝɞɟ     ɋɡɩ – ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɩɥɚɬɭ, ɪɭɛ./ ɟɞ; 

 ɋɪɬɨ – ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ, ɪɭɛ./ ɟɞ; 

 Ⱥ – ɡɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɪɭɛ. / ɟɞ; 

 ɋɷ – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ. /ɟɞ.  

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɨɩɪɟɞɟɥɹɸɬɫɹ: 

ɋɡɩ =zɱ∙Te                                                             (3.27) 

ɝɞɟ      zɱ – ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ. 

  zɱ = 80 ɪɭɛ. 

ɋɡɩ =80 ∙ 0,33 = 26,4 ɪɭɛ/ɟɞ. 

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ : 

                          ɋɪɬɨ =ɋɛ∙ɇɪɬɨ /( 100∙Wɱ∙Tɝɨɞ )                                        (3.28)              

ɝɞɟ    ɇɪɬɨ – ɫɭɦɦɚɪɧɚɹ ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɊɌɈ, %. 

ɋɪɬɨ = 161037∙10 / (100∙0,125∙310) = 415,6 ɪɭɛ./ɟɞ. 

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ : 

Ⱥ= ɋ ɛ∙ɚ  / ( 100∙Wɱ∙Tɝɨɞ )                                                (3.29) 

ɝɞɟ    ɚ  - ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %. 

Ⱥ = 161037∙10 / ( 100∙0,125∙310 ) = 415,6 ɪɭɛ./ɟɞ. 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ:     

ɋɷ = 25,7 ɪɭɛ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɜɵɩɨɥɧɟɧɧɵɣ ɫ ɩɨɦɨɳɶɸ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ:           
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S = 26,4 + 415,6+ 415,6 + 25,7 = 883,3 ɪɭɛ./ɟɞ. 
ɍɪɨɜɟɧɶ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

ɋɩɪ=S+E ɧ ∙k,                                             (3.30) 

 ɝɞɟ   ɋɩɪ – ɭɪɨɜɟɧɶ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ. 
ȿɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ,  ȿɧ = 0,15. 
k – ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ  ɢɥɢ ɮɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, 

ɪɭɛ./ɟɞ. 
ɋɩɪ = 883,3 + 0,15×6356,28 = 1836,71 ɪɭɛ./ɟɞ. 

Ƚɨɞɨɜɭɸ ɷɤɨɧɨɦɢɸ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
ɗɝɨɞ= (Sɨ-S1)∙Wɱ∙Tɝɨɞ,                                     (3.31) 

ɝɞɟ    (S’- S) – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɊɌɈ ɜ ɯɨɡɹɣɫɬɜɟ ɢ ɩɨ ɩɪɨɟɤɬɭ, ɪɭɛ./ɟɞ.  
ɗɝɨɞ = 450∙0,125∙310 = 28867,12  ɪɭɛ. 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
ȿɝɨɞ.ɷɮ.= ɗɝ - ȿɧ∙(C’ɩɪɢɜ- Cɩɪɢɜ),                          (3.32) 

 ɝɞɟ   (C’ɩɪɢɜ- Cɩɪɢɜ) – ɪɚɡɧɢɰɚ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɚɧɚɥɨɝɚ ɢ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ./ɟɞ.  

ȿɝɨɞ.ɷɮ. = 28867,12-0,15∙6356,28=27913,7  ɪɭɛ. 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɧɚɯɨɞɢɦ ɩɨ 

ɮɨɪɦɭɥɟ: 
                                        Ɍɨɤ=ɋɛ1 / ɗɝɨɞ,                                         (3.33)                         

ɝɞɟ     Ɍɨɤ – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɥɟɬ; 
Ɍɨɤ = 161037 / 28867,12 = 1,8 ɥɟɬ. 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

ȿɷɮ= 1 / Ɍɨɤ,                                                 (3.34)  

ɝɞɟ, ȿɷɮ - ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ. 

ȿɷɮ = 1 / 1,8 = 0,5. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ 6.4 ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɭɜɟɥɢɱɢɥɨɫɶ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɧɚ 12 %, ɮɨɧɞɨɟɦɤɨɫɬɶ ɧɚ 2 %, ɚ ɫɥɟɞɭɸɳɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɫɧɢɡɢɥɢɫɶ ɭɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ 24%, ɚ ɬɚɤɠɟ 
ɭɪɨɜɟɧɶ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɧɚ 18%.  

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɫɨɫɬɚɜɢɥɚ 28867 ɪɭɛɥɟɣ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɫɨɫɬɚɜɢɥɚ 1,8 ɝɨɞɚ, ɚ ɤɨɷɮɮɢɰɢɟɧɬ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɪɚɜɧɚ 0,5. 
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ȼɵɜɨɞɵ 

ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɢ 

ɪɟɲɟɧɵ ɡɚɞɚɱɢ, ɫ ɤɨɬɨɪɵɦɢ ɫɬɚɥɤɢɜɚɸɬɫɹ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɤɚɤɨɝɨ-ɥɢɛɨ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ.  

ɗɮɮɟɤɬɢɜɧɚɹ ɪɚɛɨɬɚ ɭɱɚɫɬɤɚ ɡɚɜɢɫɢɬ ɨɬ ɩɪɚɜɢɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɪɟɦɨɧɬɚ. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɬɢɩɨɜɨɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɟɦɨɧɬɚ ɞɟɬɚɥɟɣ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɚɜɬɨɦɨɛɢɥɹ ɄɚɆȺɁ 

ɩɨɡɜɨɥɹɟɬ ɩɪɨɞɭɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɛɨɱɟɟ ɜɪɟɦɹ, ɩɪɟɞɨɫɬɚɜɥɹɹ ɪɚɛɨɱɢɦ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢ ɬɟɯɧɨɥɨɝɢɸ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ. Ɉɩɬɢɦɚɥɶɧɵɣ 

ɜɵɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɰɢɨɧɚɥɶɧɨɟ ɟɝɨ ɪɚɡɦɟɳɟɧɢɟ, ɜ 

ɩɨɪɹɞɤɟ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɨɞɨɜɨɣ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɨɣ, ɩɨɡɜɨɥɹɸɬ ɞɨɛɢɬɶɫɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ.  

Ɋɚɡɪɚɛɨɬɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɡɚɞɧɟɝɨ ɦɨɫɬɚ 

ɚɜɬɨɦɨɛɢɥɹ Ʉɚɦɚɡ. 

  Ɋɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɯɪɚɧɟ 

ɬɪɭɞɚ ɢ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ.  

  ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɨɞɬɜɟɪɠɞɚɸɬ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ 

ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɜ ɩɪɨɟɤɬɟ ɦɟɪɨɩɪɢɹɬɢɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 

ɭɫɥɨɜɧɨɝɨ ɪɟɦɨɧɬɚ ɫɧɢɡɢɥɚɫɶ ɧɚ 7 %, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɭɜɟɥɢɱɢɥɚɫɶ, 

ɢ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɫɨɫɬɚɜɢɥ 1,8 ɝɨɞɚ.  
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