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Ⱥɧɧɨɬɚɰɢɹ 

 

Ʉ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ (ȼɄɊ) ȿɥɢɫɬɪɚɬɨɜɚ ɋ.ȼ. ɧɚ ɬɟɦɭ 

«ɉɪɨɟɤɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɆɌɉ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ 

ɲɥɢɮɨɜɤɢ ɝɨɥɨɜɤɢ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ». 

ȼɄɊ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɧɚ 61 ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ 

ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 6 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ 1. 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, 3 ɪɚɡɞɟɥɨɜ. ȼɤɥɸɱɚɟɬ 10 

ɬɚɛɥɢɰɵ ɢ 10 ɪɢɫɭɧɤɨɜ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ 19 

ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɆɌɉ. ȼ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ ɜɵɩɨɥɧɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ, ɩɨɞɨɛɪɚɧɨ ɧɟɨɛɯɨɞɢɦɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɨɫɧɚɫɬɤɚ. ȼ ȼɄɊ ɪɚɡɪɚɛɨɬɚɧ ɭɱɚɫɬɨɤ ɩɨ ɪɟɦɨɧɬɭ ɝɨɥɨɜɨɤ ɛɥɨɤɚ 

ɰɢɥɢɧɞɪɨɜ ɜ ɉɌɈ. Ɋɚɫɫɱɢɬɚɧɵ ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɉɌɈ, ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɨ 

ɭɱɚɫɬɤɭ ɢ ɪɟɠɢɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɟɤɬɧɨɣ ɱɚɫɬɢ ɪɚɛɨɬɵ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɭɫɬɚɧɨɜɤɚ ɞɥɹ 

ɩɥɨɫɤɨɝɨ ɲɥɢɮɨɜɚɧɢɹ ɝɨɥɨɜɤɢ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ. Ɉɛɨɫɧɨɜɚɧɵ ɨɫɧɨɜɧɵɟ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɭɫɬɚɧɨɜɤɢ 

ɞɥɹ ɩɥɨɫɤɨɝɨ ɲɥɢɮɨɜɚɧɢɹ ɝɨɥɨɜɤɢ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ. ɉɪɨɜɟɞɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ 

ɪɚɫɱɟɬɵ ɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ. ɜɵɩɨɥɧɟɧɵ ɩɪɨɟɤɬɧɵɟ ɢ ɩɨɜɟɪɨɱɧɵɟ ɪɚɫɱɟɬɵ. ɇɚ 

ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɨɜ ɪɚɡɪɚɛɨɬɚɧɵ ɩɥɚɧɢɪɨɜɨɱɧɵɟ, ɤɨɦɩɨɧɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɢ 

ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɱɟɪɬɟɠɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ȼɄɊ. 

Ɋɚɡɪɚɛɨɬɚɧɵ ɨɛɳɢɟ ɢ ɱɚɫɬɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɥɭɱɲɟɧɢɸ ɫɨɫɬɨɹɧɢɹ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɩɪɨɫɵ 

ɷɤɨɥɨɝɢɢ. 

ȼɵɩɨɥɧɟɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ. 
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ANNOTATION 

To final qualification work (FQW) S.V. Elistratov ШЧ ЭСО ЭШpТМ “TОМСЧТМКХ 

Maintenance Project with the development of a design for grinding the cylinder 

СОКН”. 

FQW consists of an explanatory note on 61 sheets of typewritten text and a 

graphic part on 6 sheets of format A 1. 

The explanatory note consists of an introduction, 3 sections. Includes 10 tables 

and 10 figures. The list of used literature contains 19 items. 

This work is devoted to the development of an ICC maintenance project. In the 

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

technological equipment and equipment are selected. In FQW, a cylinder head repair 

area was developed in the central repair shop. The annual program of the central 

repair shop, the complexity of the site and the modes of the recovery process have 

been calculated. 

As a design part of the work, an installation for flat grinding of the cylinder 

head was designed. The basic design, technological and operational indicators of the 

installation for flat grinding of the cylinder head are substantiated. The necessary 

calculations of this installation were carried out. Design and verification calculations 

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

design drawings were developed, presented in the graphic part of the FQW. 

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

safety at the enterprise and environmental issues are being considered. 

Feasibility studies have been completed. 
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ȼȼȿȾȿɇɂȿ 

 

ɇɟɨɛɯɨɞɢɦɚɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ ɢɫɩɪɚɜɧɨɫɬɶ ɦɚɲɢɧ ɜ ɫɟɥɶɫɤɨɦ 

ɯɨɡɹɣɫɬɜɟ ɞɨɫɬɢɝɚɟɬɫɹ ɪɚɰɢɨɧɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ 

ɫɨɜɨɤɭɩɧɨɫɬɶ ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ ɪɟɦɨɧɬɭ. Ⱦɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɬɚɤɢɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɜɢɜɚɬɶ ɫɟɬɶ ɪɟɦɨɧɬɧɨ-

ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ Д1Ж. 

ȼ ɫɟɝɨɞɧɹɲɧɢɯ ɭɫɥɨɜɢɹɯ ɨɛɫɥɭɠɢɜɚɸɳɚɹ ɛɚɡɚ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ 

ɢɡɦɟɧɢɥɚɫɶ ɧɟ ɬɨɥɶɤɨ ɤɚɱɟɫɬɜɟɧɧɨ, ɧɨ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨ. ɋ ɪɚɡɜɢɬɢɟɦ 

ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɜɨɡɪɚɫɬɚɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɥɨɠɧɨɫɬɶ 

ɬɟɯɧɢɤɢ, ɫɧɢɠɟɧɢɟ ɟɝɨ ɨɛɴɟɦɨɜ ɪɟɦɨɧɬɚ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɹɯ. ɗɬɨ ɜ ɨɫɧɨɜɧɨɦ ɫɜɹɡɚɧɨ ɫ ɪɨɫɬɨɦ ɰɟɧ ɧɚ ɪɟɦɨɧɬ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɩɟɪɟɜɨɨɪɭɠɟɧɢɟ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɬɪɟɛɭɟɬ ɞɚɥɶɧɟɣɲɟɝɨ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɢ, ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɦɨɧɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɚ 

ɬɚɤɠɟ ɫɪɟɞɫɬɜ ɢ ɦɟɬɨɞɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ. 

Ʉɚɤ ɢɡɜɟɫɬɧɨ ɧɚɢɛɨɥɟɟ ɬɪɭɞɨɟɦɤɢɦɢ ɢ ɞɨɪɨɝɢɦɢ ɹɜɥɹɸɬɫɹ ɤɚɩɢɬɚɥɶɧɵɟ 

ɪɟɦɨɧɬɵ, ɧɨ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɦɚɲɢɧɵ ɫ ɩɨɦɨɳɶɸ 

ɷɬɨɝɨ ɜɢɞɚ ɪɟɦɨɧɬɚ ɬɪɟɛɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ, ɱɟɦ ɞɥɹ 

ɩɪɢɨɛɪɟɬɟɧɢɹ ɧɨɜɨɣ Д2Ж. ɉɨɷɬɨɦɭ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɫɬɚɟɬɫɹ ɜɚɠɧɵɦ 

ɡɜɟɧɨɦ ɜ ɫɢɫɬɟɦɟ ɬɟɯɧɢɱɟɫɤɨɝɨ. 

ɇɟɤɨɬɨɪɵɟ ɯɨɡɹɣɫɬɜɚ, ɷɤɨɧɨɦɹ ɧɚ ɪɟɦɨɧɬɟ ɬɟɯɧɢɤɢ, ɫɬɚɪɚɸɬɫɹ ɧɟ 

ɩɪɢɛɟɝɚɬɶ ɤ ɭɫɥɭɝɚɦ ɊɌɉ, ɯɨɬɹ ɧɟ ɢɦɟɸɬ ɫɜɨɟɣ ɪɟɦɨɧɬɧɨ-ɨɛɫɥɭɠɢɜɚɸɳɟɣ 

ɛɚɡɵ, ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɣ ɪɚɛɨɱɟɣ ɫɢɥɵ. 

Ȼɨɥɶɲɭɸ ɪɨɥɶ ɜ ɩɪɢɜɥɟɱɟɧɢɢ ɡɚɤɚɡɱɢɤɚ ɢɝɪɚɟɬ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɞɥɹ ɯɨɡɹɣɫɬɜ 

ɝɨɪɚɡɞɨ ɞɟɲɟɜɥɟ ɨɛɨɣɞɭɬɫɹ ɭɫɥɭɝɢ ɩɨ ɤɚɩɢɬɚɥɶɧɨɦɭ ɪɟɦɨɧɬɭ ɚɝɪɟɝɚɬɨɜ ɢ 

ɭɡɥɨɜ, ɧɟɠɟɥɢ ɩɨɥɧɨɤɨɦɩɥɟɤɬɧɨɣ ɦɚɲɢɧɵ. Ɍɚɤ ɤɚɤ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɦɚɲɢɧ 

ɦɨɠɧɨ ɜɨɫɫɬɚɧɨɜɢɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɡɚɦɟɧɨɣ ɦɟɧɟɟ ɞɨɥɝɨɜɟɱɧɵɯ, 

ɢɫɱɟɪɩɚɜɲɢɯ ɫɜɨɣ ɪɟɫɭɪɫ ɚɝɪɟɝɚɬɨɜ ɢ ɭɡɥɨɜ.  

Ɉɫɨɛɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɞɚɟɬɫɹ ɪɚɡɜɢɬɢɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ 

ɢɡɧɨɲɟɧɧɵɯ ɞɟɬɚɥɟɣ, ɤɚɤ ɨɞɧɨɦɭ ɢɡ ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ ɫɧɢɠɟɧɢɹ 
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ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɢ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɪɟɦɨɧɬɧɨ–ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɪɚɛɨɬ. 

ȼɚɠɧɨ ɢ ɬɨ, ɱɬɨ ɩɪɢ ɷɬɨɦ ɷɤɨɧɨɦɢɬɫɹ ɦɟɬɚɥɥ, ɬɪɭɞɨɜɵɟ ɡɚɬɪɚɬɵ, ɞɟɧɟɠɧɵɟ 

ɫɪɟɞɫɬɜɚ, ɩɨɩɨɥɧɹɸɳɢɟ ɪɟɫɭɪɫɵ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ. 

ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ ɜɚɠɧɵɣ ɪɟɡɟɪɜ ɩɨɜɵɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 

ɧɚɞɟɠɧɨɫɬɢ ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɨɣ ɬɟɯɧɢɤɢ, ɟɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

Ʉɚɠɞɵɣ ɪɭɛɥɶ, ɜɥɨɠɟɧɧɵɣ ɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ, ɞɚɟɬ ɧɚɪɨɞɧɨɦɭ 

ɯɨɡɹɣɫɬɜɭ ɞɟɫɹɬɤɢ ɪɭɛɥɟɣ ɷɤɨɧɨɦɢɢ. 

 

  

 



9 

 

1 ɌȿɆȺɌɂɑȿɋɄɂɃ ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ 

1.1 Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬ ɩɨ ɌɈ ɢ ɌɊ 

 

Ȼɨɥɶɲɟɝɪɭɡɧɵɟ ɚɜɬɨɦɨɛɢɥɢ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɩɪɟɞɟɥɟ ɫɜɨɢɯ 

ɜɨɡɦɨɠɧɨɫɬɟɣ. Ɍɚɤɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ, ɛɟɡɭɫɥɨɜɧɨ, ɩɨɜɵɲɚɟɬ ɪɢɫɤ ɩɨɥɨɦɤɢ 

ɝɪɭɡɨɜɢɤɚ. ɇɨ ɪɟɝɭɥɹɪɧɨɟ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ 

ɩɨɡɜɨɥɹɟɬ ɜɨɜɪɟɦɹ ɜɵɹɜɢɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɫɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɢ 

ɭɫɬɪɚɧɢɬɶ ɢɯ. 

ɋɪɚɡɭ ɨɬɦɟɬɢɦ, ɱɬɨ ɝɪɭɡɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɩɪɨɯɨɞɢɬ ɞɜɚ ɜɚɪɢɚɧɬɚ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ: ɌɈ-1 ɢ ɌɈ-2. 

ɌɈ-1 – ɩɪɨɜɨɞɢɬɫɹ ɨɞɧɨɤɪɚɬɧɨ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɪɨɤɚ ɨɛɤɚɬɤɢ, 

ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ. 

ɌɈ-2 – ɨɫɧɨɜɧɨɣ ɜɢɞ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ, ɩɪɨɜɨɞɢɦɵɣ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɹ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ. 

Ɇɟɠɫɟɪɜɢɫɧɵɣ ɢɧɬɟɪɜɚɥ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 25 ɞɨ 100 ɬɵɫɹɱ ɤɦ ɩɪɨɛɟɝɚ ɢ 

ɡɚɜɢɫɢɬ ɤɚɤ ɨɬ ɦɨɞɟɥɢ ɚɜɬɨɦɨɛɢɥɹ, ɬɚɤ ɢ ɨɬ ɝɨɞɚ ɜɵɩɭɫɤɚ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ 

ɨɬ ɯɚɪɚɤɬɟɪɚ ɩɟɪɟɜɨɡɢɦɨɝɨ ɝɪɭɡɚ. 

ȼ ɪɚɦɤɚɯ ɩɥɚɧɨɜɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɡɚɦɟɧɚ 

ɬɟɯɧɢɱɟɫɤɢɯ ɠɢɞɤɨɫɬɟɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɰɟɥɨɫɬɧɨɫɬɶ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, 

ɩɪɨɜɟɪɹɟɬɫɹ ɪɭɥɟɜɨɣ ɥɸɮɬ, ɚ ɬɚɤɠɟ ɪɟɝɭɥɢɪɭɟɬɫɹ ɯɨɞ ɩɟɞɚɥɟɣ ɬɨɪɦɨɡɚ ɢ 

ɫɰɟɩɥɟɧɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɰɟɥɨɫɬɧɨɫɬɶ ɪɟɫɫɨɪɧɵɯ ɥɢɫɬɨɜ ɢ ɫɢɫɬɟɦɵ 

ɜɵɯɥɨɩɚ. ɋɨɜɪɟɦɟɧɧɵɟ ɝɪɭɡɨɜɢɤɢ ɩɪɨɯɨɞɹɬ ɤɨɦɩɶɸɬɟɪɧɭɸ ɞɢɚɝɧɨɫɬɢɤɭ, ɜ 

ɯɨɞɟ ɤɨɬɨɪɨɣ ɭɫɬɪɚɧɹɸɬɫɹ ɨɲɢɛɤɢ ɩɪɨɰɟɫɫɨɪɚ, ɜɵɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɵ ɢ ɭɡɥɵ, 

ɬɪɟɛɭɸɳɢɟ ɜɧɢɦɚɧɢɹ ɦɟɯɚɧɢɤɨɜ. 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɝɪɭɡɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɞɢɚɝɧɨɫɬɢɤɭ ɢ ɪɟɦɨɧɬ ɧɟ ɬɨɥɶɤɨ ɫɚɦɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɫɪɟɞɫɬɜɚ. ȼ ɯɨɞɟ ɌɈ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɢɫɩɪɚɜɧɨɫɬɢ ɭɡɥɨɜ ɩɨɞɴɟɦɧɨɝɨ 

ɦɟɯɚɧɢɡɦɚ ɫɚɦɨɫɜɚɥɨɜ, ɪɟɮɪɢɠɟɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ 

ɛɭɞɤɚɯ ɢɥɢ ɩɨɥɭɩɪɢɰɟɩɚɯ.  
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ɋɚɦɨ ɩɨ ɫɟɛɟ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ ɧɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɤɚɤɨɣ-ɥɢɛɨ ɪɟɦɨɧɬ 

ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɤɪɨɦɟ ɩɥɚɧɨɜɨɣ ɡɚɦɟɧɵ ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɢ 

ɠɢɞɤɨɫɬɟɣ. Ɉɞɧɚɤɨ, ɧɚ ɩɪɚɤɬɢɤɟ ɌɈ ɜɫɟɝɞɚ ɫɨɱɟɬɚɟɬɫɹ ɫ ɪɟɦɨɧɬɨɦ ɬ.ɤ. 

ɜɵɹɜɥɟɧɧɵɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɥɟɞɭɟɬ ɨɩɟɪɚɬɢɜɧɨ ɭɫɬɪɚɧɢɬɶ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ 

ɩɨɥɨɦɤɢ ɬɟɯɧɢɤɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɜ ɜɢɞɟ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɪɟɦɨɧɬɚ, ɚ ɬɚɤɠɟ ɭɛɵɬɤɨɜ ɨɬ 

ɩɪɨɫɬɨɹ. 

Ɍɟɯɨɛɫɥɭɠɢɜɚɧɢɟ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɠɟɥɚɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɜ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɫɟɪɜɢɫɚɯ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɜɫё ɧɟɨɛɯɨɞɢɦɨɟ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚ ɭɪɨɜɟɧɶ ɤɜɚɥɢɮɢɤɚɰɢɢ ɩɟɪɫɨɧɚɥɚ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚ ɭɪɨɜɟɧɶ ɤɜɚɥɢɮɢɤɚɰɢɢ ɩɟɪɫɨɧɚɥɚ ɩɨɡɜɨɥɹɟɬ 

ɜɵɹɜɥɹɬɶ ɦɚɥɟɣɲɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɜ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɩɥɚɧɨɜɨɝɨ 

ɌɈ. 

 

1.2 Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɌɈ ɢ ɌɊ  
Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɭɥɭɱɲɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ 

ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɧɟɨɛɯɨɞɢɦɨ ɜɧɟɞɪɢɬɶ ɬɢɩɨɜɭɸ ɬɟɯɧɨɥɨɝɢɸ ɪɟɦɨɧɬɚ 

ɚɜɬɨɦɨɛɢɥɟɣ, ɪɚɡɪɚɛɨɬɚɧɧɭɸ ɞɥɹ ɦɚɫɬɟɪɫɤɨɣ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫ ɭɱɟɬɨɦ 

ɩɟɪɟɞɨɜɨɝɨ ɨɩɵɬɚ ɢ ɞɨɫɬɢɠɟɧɢɣ ɧɚɭɤɢ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɪɟɦɨɧɬɚ 

ɚɜɬɨɦɨɛɢɥɟɣ ɄȺɆȺɁ. 

ɇɚ ɪɚɡɛɨɪɨɱɧɨ-ɦɨɟɱɧɨɦ ɭɱɚɫɬɤɟ ɧɟɨɛɯɨɞɢɦɨ ɡɚɤɭɩɢɬɶ ɫɩɟɰɢɚɥɶɧɵɟ 

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

ɫɛɨɪɨɱɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 

ɇɚ ɭɱɚɫɬɤɟ ɞɟɮɟɤɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɝɨɞɧɨɫɬɢ ɞɟɬɚɥɟɣ, ɬ. ɤ. ɨɬ 

ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɣ ɞɟɮɟɤɬɚɰɢɢ ɡɚɜɢɫɢɬ ɤɚɱɟɫɬɜɨ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ ɢ 

ɷɤɨɧɨɦɢɹ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɚ. 

ɇɚ ɭɱɚɫɬɤɟ ɤɨɦɩɥɟɤɬɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɫɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɧɚ 

ɤɨɦɩɥɟɤɬɨɜɚɧɢɟ ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ. ɇɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ  
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ɇɟɨɛɯɨɞɢɦɨ ɡɚɤɭɩɢɬɶ ɧɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɢɡɧɨɲɟɧɧɵɯ ɞɟɬɚɥɟɣ ɚɜɬɨɦɨɛɢɥɹ. 

Ɂɚɬɟɦ ɧɚ ɫɬɟɧɞɟ ɪɚɡɛɨɪɤɢ, ɪɟɦɨɧɬɚ, ɫɛɨɪɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɵ ɪɚɡɛɢɪɚɸɬɫɹ, 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɟɮɟɤɬɨɜɤɚ. ȼ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɟɥɤɢɣ 

ɪɟɦɨɧɬ (ɡɚɦɟɧɚ ɜɟɞɭɳɟɝɨ ɢ ɜɟɞɨɦɨɝɨ ɤɨɧɢɱɟɫɤɢɯ ɤɨɥɟɫ, ɡɚɦɟɧɚ ɦɚɧɠɟɬɨɜ ɢ 

ɬ.ɞ.). ɉɪɢ ɢɡɧɨɫɟ ɛɨɥɟɟ ɞɨɩɭɫɬɢɦɨɝɨ ɱɚɲɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɨɜ ɧɚɩɪɚɜɥɹɸɬ ɧɚ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɭɱɚɫɬɨɤ. ȼɨɫɫɬɚɧɨɜɥɟɧɧɵɟ ɱɚɲɤɢ 

ɞɢɮɮɟɪɟɧɰɢɚɥɨɜ ɩɨɞɜɟɪɝɚɸɬɫɹ ɞɟɮɟɤɬɨɜɤɟ, ɝɞɟ ɩɪɨɜɟɪɹɸɬɫɹ ɪɚɡɦɟɪɵ, 

ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ. ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɩɚɪɚɦɟɬɪɵ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ 

ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɱɚɲɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɨɜ ɧɚɩɪɚɜɥɹɸɬɫɹ ɞɥɹ 

ɩɨɜɬɨɪɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. ȿɫɥɢ ɠɟ ɩɚɪɚɦɟɬɪɵ ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɹɸɬ 

ɬɪɟɛɨɜɚɧɢɹɦ, ɱɚɲɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɨɜ ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɭɱɚɫɬɨɤ ɫɛɨɪɤɢ 

ɞɢɮɮɟɪɟɧɰɢɚɥɨɜ.  

ɉɪɢ ɜɵɛɨɪɤɟ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɭɱɢɬɵɜɚɬɶ ɯɚɪɚɤɬɟɪ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɝɪɭɡɨɩɨɬɨɤɚ, 

ɝɚɛɚɪɢɬɵ ɬɪɚɧɫɩɨɪɬɧɵɯ ɨɛɴɟɤɬɨɜ. Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɩɨɞɴɟɦɧɨ-

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɚɫɫɟ 

ɩɨɞɧɢɦɚɟɦɵɯ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ. 

Ʉ ɞɢɚɝɧɨɫɬɢɪɭɟɦɵɦ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɪɭɩɧɵɦ ɚɝɪɟɝɚɬɚɦ ɫ 

ɭɡɥɚɦɢ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ, 

ɩɨɪɲɧɟɜɵɟ ɤɨɦɩɪɟɫɫɨɪɵ ɢ ɞɜɢɝɚɬɟɥɢ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ. ȼ ɪɚɡɞɟɥɟ 

ɧɚɫɬɨɹɳɟɝɨ ɨɛɡɨɪɚ, ɩɨɫɜɹɳɟɧɧɨɦ ɨɛɳɢɦ ɜɨɩɪɨɫɚɦ ɜɢɛɪɨɞɢɚɝɧɨɫɬɢɤɢ 

ɉɪɢɱɢɧɚ - ɪɚɛɨɱɢɟ ɭɞɚɪɧɵɟ ɧɚɝɪɭɡɤɢ ɜ ɭɡɥɚɯ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ 

ɚɝɪɟɝɚɬɨɜ ɫ ɭɡɥɚɦɢ ɜɪɚɳɟɧɢɹ, ɨɬɦɟɱɚɥɨɫɶ, ɱɬɨ ɧɚɥɢɱɢɟ ɜ ɚɝɪɟɝɚɬɟ ɜɨɡɜɪɚɬɧɨ-

ɩɨɫɬɭɩɚɬɟɥɶɧɵɯ ɭɡɥɨɜ ɨɝɪɚɧɢɱɢɜɚɟɬ ɬɟ ɟɟ ɜɨɡɦɨɠɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɞɚɟɬ 

ɨɛɧɚɪɭɠɟɧɢɟ ɩɨ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɣ ɜɢɛɪɚɰɢɢ ɦɢɤɪɨɭɞɚɪɨɜ ɜ ɭɡɥɚɯ ɬɪɟɧɢɹ. 

ɉɪɢɱɢɧɚ - ɪɚɛɨɱɢɟ ɭɞɚɪɧɵɟ ɧɚɝɪɭɡɤɢ ɜ ɭɡɥɚɯ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ 

ɞɟɣɫɬɜɢɹ, ɦɚɫɤɢɪɭɸɳɢɟ ɪɟɚɤɰɢɸ ɜɢɛɪɚɰɢɢ ɧɚ ɦɢɤɪɨɭɞɚɪɵ. ɋɥɟɞɫɬɜɢɟ - 

ɩɟɪɟɯɨɞ ɧɚ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɩɨ ɜɢɛɪɚɰɢɢ ɪɚɡɜɢɬɵɯ ɞɟɮɟɤɬɨɜ ɫ ɚɧɚɥɢɡɨɦ 

ɮɨɪɦɵ ɫɢɝɧɚɥɨɜ ɩɭɬɟɦ ɨɫɰɢɥɥɨɝɪɚɮɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɚ 
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ɜɢɛɪɚɰɢɢ, ɜɨɡɛɭɠɞɚɟɦɨɣ ɰɢɥɢɧɞɪɨɩɨɪɲɧɟɜɨɣ ɝɪɭɩɩɨɣ, ɤɥɚɩɚɧɚɦɢ ɢ 

ɢɧɠɟɤɬɨɪɚɦɢ. 

ȿɫɬɟɫɬɜɟɧɧɨ, ɱɬɨ ɧɟɤɨɬɨɪɵɟ ɢɡ ɨɛɳɢɯ ɜɢɛɪɚɰɢɨɧɧɵɯ ɩɪɢɡɧɚɤɨɜ 

ɫɨɫɬɨɹɧɢɹ ɜɪɚɳɚɸɳɟɝɨɫɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɥɭɱɚɟɦɵɟ ɩɪɢ ɫɩɟɤɬɪɚɥɶɧɨɦ 

ɚɧɚɥɢɡɟ ɜɢɛɪɚɰɢɢ, ɫɨɯɪɚɧɹɸɬ ɫɜɨɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɜ ɞɢɚɝɧɨɫɬɢɤɟ ɚɝɪɟɝɚɬɨɜ 

ɫ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɵɦɢ ɭɡɥɚɦɢ. 

ȼɢɛɪɨɞɢɚɝɧɨɫɬɢɤɚ ɩɨɪɲɧɟɜɵɯ ɦɚɲɢɧ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɰɢɥɢɧɞɪɨɜ ɛɨɥɟɟ 

ɨɞɧɨɝɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɟɲɟɧɢɟ ɬɪɟɯ ɡɚɞɚɱ ɪɚɡɧɨɝɨ ɭɪɨɜɧɹ: 

- ɞɢɚɝɧɨɫɬɢɤɚ ɧɟɢɞɟɧɬɢɱɧɨɫɬɢ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɪɚɡɧɵɯ ɰɢɥɢɧɞɪɚɯ, 

- ɞɢɚɝɧɨɫɬɢɤɚ ɞɟɮɟɤɬɧɨɝɨ ɭɡɥɚ, 

- ɞɢɚɝɧɨɫɬɢɤɚ ɞɟɮɟɤɬɚ ɜ ɤɨɧɤɪɟɬɧɨɦ ɭɡɥɟ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɟɪɜɨɣ ɡɚɞɚɱɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɫɨɛɟɧɧɨɫɬɶ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɧɨɝɨɰɢɥɢɧɞɪɨɜɵɯ ɦɚɲɢɧ, ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɤɨɬɨɪɵɯ 

ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ ɫɞɜɢɧɭɬɵɯ ɜɨ ɜɪɟɦɟɧɢ ɢɦɩɭɥɶɫɧɵɯ ɦɨɦɟɧɬɨɜ ɤɚɠɞɨɝɨ 

ɰɢɥɢɧɞɪɚ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɜɟɥɢɱɢɧɵ ɦɨɦɟɧɬɚ ɨɞɧɨɝɨ ɢɡ 

ɰɢɥɢɧɞɪɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɢɯ, ɧɚ ɤɨɥɟɧɱɚɬɵɣ ɜɚɥ ɢ ɤɨɪɩɭɫ ɦɚɲɢɧɵ 

ɧɚɱɢɧɚɟɬ ɞɟɣɫɬɜɨɜɚɬɶ ɩɭɥɶɫɢɪɭɸɳɢɣ ɦɨɦɟɧɬ, ɭɜɟɥɢɱɢɜɚɸɳɢɣ ɟɟ 

ɬɚɧɝɟɧɰɢɚɥɶɧɭɸ (ɩɨɜɨɪɨɬɧɭɸ) ɜɢɛɪɚɰɢɸ. ɉɪɢ ɞɜɭɯɬɚɤɬɧɨɣ ɪɚɛɨɬɟ ɰɢɥɢɧɞɪɚ 

ɷɬɚ ɱɚɫɬɨɬɚ ɫɨɜɩɚɞɚɟɬ, ɚ ɩɪɢ ɱɟɬɵɪɟɯɬɚɤɬɧɨɣ ɨɧɚ ɨɤɚɡɵɜɚɟɬɫɹ ɜ ɞɜɚ ɪɚɡɚ ɧɢɠɟ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ. 

ɐɢɥɢɧɞɪɵ ɩɨɪɲɧɟɜɵɯ ɧɚɝɧɟɬɚɬɟɥɟɣ ɨɛɵɱɧɨ ɪɚɛɨɬɚɸɬ ɩɨ ɞɜɭɯɬɚɤɬɧɨɣ 

ɫɯɟɦɟ, ɢ ɨɛɧɚɪɭɠɢɬɶ ɪɨɫɬ ɬɚɧɝɟɧɰɢɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ ɧɚ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ 

ɩɪɨɫɬɨ ɥɢɲɶ ɩɪɢ ɤɪɟɩɥɟɧɢɢ ɧɚɝɧɟɬɚɬɟɥɹ ɤ ɮɭɧɞɚɦɟɧɬɭ ɧɚ ɭɩɪɭɝɢɯ ɨɩɨɪɚɯ, 

ɤɨɝɞɚ ɪɚɞɢɚɥɶɧɚɹ ɢ ɩɨɜɨɪɨɬɧɚɹ ɜɢɛɪɚɰɢɹ ɦɚɲɢɧ ɧɚ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɯɨɪɨɲɨ 

ɪɚɡɞɟɥɹɟɬɫɹ. ȼ ɞɜɢɝɚɬɟɥɹɯ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɱɚɳɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɱɟɬɵɪɟɯɬɚɤɬɧɚɹ ɫɯɟɦɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɢɫɬɨɱɧɢɤɨɦ ɜɢɛɪɚɰɢɢ ɞɜɢɝɚɬɟɥɹ ɧɚ 

ɩɨɥɨɜɢɧɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɦɨɝɭɬ ɛɵɬɶ ɬɨɥɶɤɨ ɧɚɪɭɲɟɧɢɹɯ ɜ ɪɚɛɨɬɟ ɨɞɧɨɝɨ 

ɢɡ ɰɢɥɢɧɞɪɨɜ. ɉɨɷɬɨɦɭ ɷɮɮɟɤɬɢɜɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɫɨɫɬɨɹɧɢɹ ɞɜɢɝɚɬɟɥɟɣ 

ɫɝɨɪɚɧɢɹ ɢ ɩɪɢ ɭɩɪɭɝɨɦ, ɢ ɩɪɢ ɠɟɫɬɤɨɦ ɤɪɟɩɥɟɧɢɢ ɞɜɢɝɚɬɟɥɹ ɪɟɚɥɢɡɭɟɬɫɹ 

ɩɪɨɫɬɟɣɲɢɦɢ ɜɢɛɪɨɚɧɚɥɢɡɚɬɨɪɚɦɢ, ɫɩɨɫɨɛɧɵɦɢ ɢɡɦɟɪɹɬɶ ɫɩɟɤɬɪ ɜɢɛɪɚɰɢɢ ɢ 
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ɨɩɪɟɞɟɥɹɬɶ ɟɟ ɜɟɥɢɱɢɧɭ ɧɚ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɢ ɧɚ ɟɟ 

ɫɭɛɝɚɪɦɨɧɢɤɟ (ɩɨɥɨɜɢɧɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ). ɇɟɨɛɯɨɞɢɦɨ ɬɨɥɶɤɨ 

ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɡɚɞɚɬɶ ɩɨɪɨɝ ɧɚ ɭɪɨɜɟɧɶ ɜɢɛɪɚɰɢɢ ɫ ɱɚɫɬɨɬɨɣ ɜ ɩɨɥɨɜɢɧɭ 

ɨɛɨɪɨɬɧɨɣ ɢɥɢ ɧɚ ɟɟ ɨɬɧɨɲɟɧɢɟ ɤ ɭɪɨɜɧɸ ɨɛɨɪɨɬɧɨɣ ɜɢɛɪɚɰɢɢ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ. ɉɨɪɨɝ ɨɩɚɫɧɨɫɬɢ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɨɤɨɥɨ 5% (ɩɨ 

ɜɢɛɨɭɫɤɨɪɟɧɢɸ). 

Ɋɟɲɢɬɶ ɜɬɨɪɭɸ ɡɚɞɚɱɭ - ɨɩɪɟɞɟɥɟɧɢɹ ɞɟɮɟɤɬɧɨɝɨ ɰɢɥɢɧɞɪɚ ɦɨɠɧɨ ɩɭɬɟɦ 

ɫɪɚɜɧɟɧɢɹ ɲɢɪɨɤɨɩɨɥɨɫɧɵɯ ɫɩɟɤɬɪɨɜ ɜɢɛɪɚɰɢɢ ɰɢɥɢɧɞɪɨɜ, ɢɡɦɟɪɹɹ ɢɯ, 

ɧɚɩɪɢɦɟɪ, ɜ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɬɨɱɤɚɯ ɧɚ ɤɪɵɲɤɚɯ ɪɚɡɧɵɯ ɰɢɥɢɧɞɪɨɜ. ȿɫɥɢ 

ɩɪɢɱɢɧɚ ɜ ɪɚɛɨɬɟ ɤɥɚɩɚɧɨɜ - ɢɡɦɟɧɟɧɢɹ ɜ ɢɯ ɪɚɛɨɬɟ ɦɨɠɧɨ ɨɛɧɚɪɭɠɢɬɶ, 

ɫɪɚɜɧɢɜɚɹ ɫ ɷɬɚɥɨɧɨɦ ɩɨ ɝɪɭɩɩɟ ɨɞɢɧɚɤɨɜɵɯ ɦɚɲɢɧ ɲɢɪɨɤɨɩɨɥɨɫɧɵɟ ɫɩɟɤɬɪɵ 

ɜɢɛɪɚɰɢɢ ɨɩɨɪ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ. Ʉɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɨɫɬɨɹɧɢɟ 

ɬɭɪɛɢɧ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɧɨ ɩɨ ɲɢɪɨɤɨɩɨɥɨɫɧɵɦ ɫɩɟɤɬɪɚɦ ɜɢɛɪɚɰɢɢ ɢɯ 

ɨɩɨɪ ɜɪɚɳɟɧɢɹ. 

ɉɟɪɜɵɟ ɞɜɟ ɡɚɞɚɱɢ - ɷɬɨ ɡɚɞɚɱɢ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɧɨɣ ɦɚɲɢɧɵ ɢ, 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ, ɞɟɮɟɤɬɧɨɝɨ ɭɡɥɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨ 

ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɩɨ ɞɟɮɟɤɬɚɰɢɢ, ɚ ɞɚɥɟɟ - ɩɨ ɧɚɥɚɞɤɟ ɢɥɢ ɪɟɦɨɧɬɭ. 

Ⱦɢɚɝɧɨɫɬɢɤɚ, ɬɪɟɛɭɟɦɚɹ ɞɥɹ ɧɚɥɚɞɤɢ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ - 

ɤɥɚɩɚɧɨɜ ɢ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ - ɛɨɥɟɟ ɫɥɨɠɧɚɹ ɢ ɬɪɟɛɭɟɬ ɫɨɜɦɟɫɬɧɨɝɨ 

ɚɧɚɥɢɡɚ ɮɨɪɦɵ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɢɦɩɭɥɶɫɧɨɣ ɜɢɛɪɚɰɢɢ. ɂɡ ɪɚɛɨɱɢɯ 

ɩɪɨɰɟɫɫɨɜ - ɷɬɨ ɢɯ ɢɧɞɢɤɚɬɨɪɧɚɹ ɞɢɚɝɪɚɦɦɚ, ɢɡ ɜɢɛɪɚɰɢɨɧɧɵɯ - ɢɦɩɭɥɶɫɧɚɹ 

ɜɢɛɪɚɰɢɹ ɤɪɵɲɟɤ ɰɢɥɢɧɞɪɨɜ ɢ ɬɨɩɥɢɜɧɵɯ ɬɪɭɛɨɤ. Ɍɢɩɢɱɧɵɣ ɫɢɝɧɚɥ 

ɢɦɩɭɥɶɫɧɨɣ ɜɢɛɪɚɰɢɢ ɫ ɨɛɴɟɦɧɨɝɨ ɞɚɬɱɢɤɚ ɜɢɛɪɚɰɢɢ ɬɨɩɥɢɜɧɨɣ ɬɪɭɛɤɢ 

ɞɢɡɟɥɹ ɩɪɢɜɟɞɟɧ ɧɚ ɤɨɬɨɪɨɦ (ɜ ɭɝɥɨɜɵɯ ɤɨɨɪɞɢɧɚɬɚɯ) ɩɨɤɚɡɚɧɵ ɤɥɸɱɟɜɵɟ 

ɦɨɦɟɧɬɵ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɵ. 

ɋɥɟɞɭɸɳɢɣ ɢ ɛɨɥɟɟ ɫɥɨɠɧɵɣ ɜɨɩɪɨɫ - ɞɢɚɝɧɨɫɬɢɤɚ ɢɡɧɨɫɚ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɷɥɟɦɟɧɬɨɜ ɰɢɥɢɧɞɪɨɩɨɪɲɧɟɜɨɣ ɝɪɭɩɩɵ - ɤɨɥɟɰ, ɩɨɞɲɢɩɧɢɤɨɜ ɤɨɥɟɧɱɚɬɨɝɨ 

ɜɚɥɚ, ɤɪɢɜɨɲɢɩɧɨ-ɲɚɬɭɧɧɵɯ ɭɡɥɨɜ. ȼ ɦɧɨɝɨɰɢɥɢɧɞɪɨɜɵɯ ɩɨɪɲɧɟɜɵɯ 

ɧɚɝɧɟɬɚɬɟɥɹɯ, ɝɞɟ ɪɚɛɨɬɚ ɤɥɚɩɚɧɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɚɜɥɟɧɢɟɦ ɜ ɰɢɥɢɧɞɪɟ, 

ɢɧɬɟɝɪɚɥɶɧɭɸ ɨɰɟɧɤɭ ɢɡɧɨɫɚ ɤɚɠɞɨɝɨ ɰɢɥɢɧɞɪɚ ɦɨɠɧɨ ɩɪɨɢɡ Ʉɨɧɬɪɨɥɢɪɨɜɚɬɶ 
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ɫɨɫɬɨɹɧɢɟ ɬɭɪɛɢɧ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɧɨ ɩɨ ɲɢɪɨɤɨɩɨɥɨɫɧɵɦ ɫɩɟɤɬɪɚɦ 

ɜɢɛɪɚɰɢɢ ɢɯ ɨɩɨɪ ɜɪɚɳɟɧɢɹ. 

ɉɟɪɜɵɟ ɞɜɟ ɡɚɞɚɱɢ - ɷɬɨ ɡɚɞɚɱɢ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɧɨɣ ɦɚɲɢɧɵ ɢ, 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ, ɞɟɮɟɤɬɧɨɝɨ ɭɡɥɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨ 

ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɩɨ ɞɟɮɟɤɬɚɰɢɢ, ɚ ɞɚɥɟɟ - ɩɨ ɧɚɥɚɞɤɟ ɢɥɢ ɪɟɦɨɧɬɭ. 

Ⱦɢɚɝɧɨɫɬɢɤɚ, ɬɪɟɛɭɟɦɚɹ ɞɥɹ ɧɚɥɚɞɤɢ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ - 

ɤɥɚɩɚɧɨɜ ɢ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ - ɛɨɥɟɟ ɫɥɨɠɧɚɹ ɢ ɬɪɟɛɭɟɬ ɫɨɜɦɟɫɬɧɨɝɨ 

ɚɧɚɥɢɡɚ ɮɨɪɦɵ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɢɦɩɭɥɶɫɧɨɣ ɜɢɛɪɚɰɢɢ. ɂɡ ɪɚɛɨɱɢɯ 

ɩɪɨɰɟɫɫɨɜ - ɷɬɨ ɢɯ ɢɧɞɢɤɚɬɨɪɧɚɹ ɞɢɚɝɪɚɦɦɚ, ɢɡ ɜɢɛɪɚɰɢɨɧɧɵɯ - ɢɦɩɭɥɶɫɧɚɹ 

ɜɢɛɪɚɰɢɹ ɤɪɵɲɟɤ ɰɢɥɢɧɞɪɨɜ ɢ ɬɨɩɥɢɜɧɵɯ ɬɪɭɛɨɤ. Ɍɢɩɢɱɧɵɣ ɫɢɝɧɚɥ 

ɢɦɩɭɥɶɫɧɨɣ ɜɢɛɪɚɰɢɢ ɫ ɨɛɴɟɦɧɨɝɨ ɞɚɬɱɢɤɚ ɜɢɛɪɚɰɢɢ ɬɨɩɥɢɜɧɨɣ ɬɪɭɛɤɢ 

ɞɢɡɟɥɹ ɩɪɢɜɟɞɟɧ ɧɚ ɤɨɬɨɪɨɦ (ɜ ɭɝɥɨɜɵɯ ɤɨɨɪɞɢɧɚɬɚɯ) ɩɨɤɚɡɚɧɵ ɤɥɸɱɟɜɵɟ 

ɦɨɦɟɧɬɵ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɵ. 

ɋɥɟɞɭɸɳɢɣ ɢ ɛɨɥɟɟ ɫɥɨɠɧɵɣ ɜɨɩɪɨɫ - ɞɢɚɝɧɨɫɬɢɤɚ ɢɡɧɨɫɚ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɷɥɟɦɟɧɬɨɜ ɰɢɥɢɧɞɪɨɩɨɪɲɧɟɜɨɣ ɝɪɭɩɩɵ - ɤɨɥɟɰ, ɩɨɞɲɢɩɧɢɤɨɜ ɤɨɥɟɧɱɚɬɨɝɨ 

ɜɚɥɚ, ɤɪɢɜɨɲɢɩɧɨ-ɲɚɬɭɧɧɵɯ ɭɡɥɨɜ. ȼ ɦɧɨɝɨɰɢɥɢɧɞɪɨɜɵɯ ɩɨɪɲɧɟɜɵɯ 

ɧɚɝɧɟɬɚɬɟɥɹɯ, ɝɞɟ ɪɚɛɨɬɚ ɤɥɚɩɚɧɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɚɜɥɟɧɢɟɦ ɜ ɰɢɥɢɧɞɪɟ, 

ɢɧɬɟɝɪɚɥɶɧɭɸ ɨɰɟɧɤɭ ɢɡɧɨɫɚ ɤɚɠɞɨɝɨ ɰɢɥɢɧɞɪɚ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ 

ɜɪɟɦɟɧɧɵɦ ɡɚɞɟɪɠɤɚɦ ɫɪɚɛɚɬɵɜɚɧɢɹ ɤɥɚɩɚɧɨɜ ɜ ɪɚɡɧɵɯ ɰɢɥɢɧɞɪɚɯ. ɉɪɢ ɷɬɨɦ 

ɞɟɮɟɤɬɧɵɣ ɤɥɚɩɚɧ, ɟɫɥɢ ɬɚɤɨɜɨɣ ɟɫɬɶ, ɜɵɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɟ ɢɦɩɭɥɶɫɧɨɣ 

ɜɢɛɪɚɰɢɢ, ɪɟɝɢɫɬɪɢɪɭɟɦɨɣ ɩɪɢ ɟɝɨ ɨɬɤɪɵɜɚɧɢɢ ɢ ɡɚɤɪɵɜɚɧɢɢ, ɚ ɬɚɤɠɟ ɩɨ 

ɢɧɬɟɪɜɚɥɭ ɦɟɠɞɭ ɦɨɦɟɧɬɚɦɢ ɨɬɤɪɵɬɢɹ ɢ ɡɚɤɪɵɬɢɹ. 

ȼ ɞɢɡɟɥɟ ɤɥɚɩɚɧɧɵɣ ɦɟɯɚɧɢɡɦ ɠɟɫɬɤɨ ɫɜɹɡɚɧ ɫ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦɢ 

ɜɚɥɚɦɢ, ɭɝɨɥ ɫɪɚɛɚɬɵɜɚɧɢɹ ɤɥɚɩɚɧɨɜ ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɨɹɧɢɹ (ɢɡɧɨɫɚ) ɫɨɛɫɬɜɟɧɧɨ 

ɤɥɚɩɚɧɨɜ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɜɚɥɚ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɢɡɧɨɫɚ 

ɩɨɞɲɢɩɧɢɤɨɜ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɢ ɲɚɬɭɧɧɨ-ɤɪɢɜɨɲɢɩɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. 

ɉɨɷɬɨɦɭ ɨɰɟɧɤɭ ɢɯ ɢɡɧɨɫɚ ɩɵɬɚɸɬɫɹ ɩɪɨɜɨɞɢɬɶ ɩɨ ɮɨɪɦɟ ɢ ɫɞɜɢɝɭ ɜɨ ɜɪɟɦɟɧɢ 

ɭɞɚɪɧɨɝɨ ɢɦɩɭɥɶɫɚ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɩɪɢ ɪɟɜɟɪɫɟ ɩɨɪɲɧɹ ɩɟɪɟɞ ɩɨɞɚɱɟɣ ɬɨɩɥɢɜɚ 

ɜ ɰɢɥɢɧɞɪ. 
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ɋɪɚɡɭ ɨɬɦɟɬɢɦ, ɱɬɨ ɝɪɭɡɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɩɪɨɯɨɞɢɬ ɞɜɚ ɜɚɪɢɚɧɬɚ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ: ɌɈ-1 ɢ ɌɈ-2. 

ɌɈ-1 – ɩɪɨɜɨɞɢɬɫɹ ɨɞɧɨɤɪɚɬɧɨ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɪɨɤɚ ɨɛɤɚɬɤɢ, 

ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ. 

ɌɈ-2 – ɨɫɧɨɜɧɨɣ ɜɢɞ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ, ɩɪɨɜɨɞɢɦɵɣ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɹ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ. 

ȼ ɪɚɦɤɚɯ ɩɥɚɧɨɜɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɡɚɦɟɧɚ 

ɬɟɯɧɢɱɟɫɤɢɯ ɠɢɞɤɨɫɬɟɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɰɟɥɨɫɬɧɨɫɬɶ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, 

ɩɪɨɜɟɪɹɟɬɫɹ ɪɭɥɟɜɨɣ ɥɸɮɬ, ɚ ɬɚɤɠɟ ɪɟɝɭɥɢɪɭɟɬɫɹ ɯɨɞ ɩɟɞɚɥɟɣ ɬɨɪɦɨɡɚ ɢ 

ɫɰɟɩɥɟɧɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɰɟɥɨɫɬɧɨɫɬɶ ɪɟɫɫɨɪɧɵɯ ɥɢɫɬɨɜ ɢ ɫɢɫɬɟɦɵ 

ɜɵɯɥɨɩɚ. ɋɨɜɪɟɦɟɧɧɵɟ ɝɪɭɡɨɜɢɤɢ ɩɪɨɯɨɞɹɬ ɤɨɦɩɶɸɬɟɪɧɭɸ ɞɢɚɝɧɨɫɬɢɤɭ, ɜ 

ɯɨɞɟ ɤɨɬɨɪɨɣ ɭɫɬɪɚɧɹɸɬɫɹ ɨɲɢɛɤɢ ɩɪɨɰɟɫɫɨɪɚ, ɜɵɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɵ ɢ ɭɡɥɵ, 

ɬɪɟɛɭɸɳɢɟ ɜɧɢɦɚɧɢɹ ɦɟɯɚɧɢɤɨɜ. 

 

1.3 Ɉɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 
ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɝɪɭɡɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɞɢɚɝɧɨɫɬɢɤɭ ɢ ɪɟɦɨɧɬ ɧɟ ɬɨɥɶɤɨ ɫɚɦɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɫɪɟɞɫɬɜɚ. ȼ ɯɨɞɟ ɌɈ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɢɫɩɪɚɜɧɨɫɬɢ ɭɡɥɨɜ ɩɨɞɴɟɦɧɨɝɨ 

ɦɟɯɚɧɢɡɦɚ ɫɚɦɨɫɜɚɥɨɜ, ɪɟɮɪɢɠɟɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ 

ɛɭɞɤɚɯ ɢɥɢ ɩɨɥɭɩɪɢɰɟɩɚɯ. Ʉɫɬɚɬɢ, ɩɨɥɭɩɪɢɰɟɩɵ ɬɚɤɠɟ ɩɨɞɜɟɪɝɚɸɬɫɹ 

ɬɳɚɬɟɥɶɧɨɦɭ ɨɫɦɨɬɪɭ ɬ.ɤ. ɢɯ ɢɫɩɪɚɜɧɨɫɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɭɪɨɜɟɧɶ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɋɚɦɨ ɩɨ ɫɟɛɟ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ ɧɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɤɚɤɨɣ-ɥɢɛɨ ɪɟɦɨɧɬ 

ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɤɪɨɦɟ ɩɥɚɧɨɜɨɣ ɡɚɦɟɧɵ ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɢ 

ɠɢɞɤɨɫɬɟɣ. Ɉɞɧɚɤɨ, ɧɚ ɩɪɚɤɬɢɤɟ ɌɈ ɜɫɟɝɞɚ ɫɨɱɟɬɚɟɬɫɹ ɫ ɪɟɦɨɧɬɨɦ ɬ.ɤ. 

ɜɵɹɜɥɟɧɧɵɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɥɟɞɭɟɬ ɨɩɟɪɚɬɢɜɧɨ ɭɫɬɪɚɧɢɬɶ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ 

ɩɨɥɨɦɤɢ ɬɟɯɧɢɤɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɜ ɜɢɞɟ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɪɟɦɨɧɬɚ, ɚ ɬɚɤɠɟ ɭɛɵɬɤɨɜ ɨɬ 

ɩɪɨɫɬɨɹ. 
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ɋɚɦɨ ɩɨ ɫɟɛɟ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ ɧɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɤɚɤɨɣ-ɥɢɛɨ ɪɟɦɨɧɬ 

ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɤɪɨɦɟ ɩɥɚɧɨɜɨɣ ɡɚɦɟɧɵ ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɢ 

ɠɢɞɤɨɫɬɟɣ. Ɉɞɧɚɤɨ, ɧɚ ɩɪɚɤɬɢɤɟ ɌɈ ɜɫɟɝɞɚ ɫɨɱɟɬɚɟɬɫɹ ɫ ɪɟɦɨɧɬɨɦ ɬ.ɤ. 

ɜɵɹɜɥɟɧɧɵɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɥɟɞɭɟɬ ɨɩɟɪɚɬɢɜɧɨ ɭɫɬɪɚɧɢɬɶ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ 

ɩɨɥɨɦɤɢ ɬɟɯɧɢɤɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɜ ɜɢɞɟ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɪɟɦɨɧɬɚ, ɚ ɬɚɤɠɟ ɭɛɵɬɤɨɜ ɨɬ 

ɩɪɨɫɬɨɹ. 

Ɍɟɯɨɛɫɥɭɠɢɜɚɧɢɟ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɠɟɥɚɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɜ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɫɟɪɜɢɫɚɯ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɜɫё ɧɟɨɛɯɨɞɢɦɨɟ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚ ɭɪɨɜɟɧɶ ɤɜɚɥɢɮɢɤɚɰɢɢ ɩɟɪɫɨɧɚɥɚ ɩɨɡɜɨɥɹɟɬ 

ɜɵɹɜɥɹɬɶ ɦɚɥɟɣɲɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɜ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɩɥɚɧɨɜɨɝɨ 

ɌɈ. 

ɂɡ ɚɧɚɥɢɡɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɢɞɧɨ, ɱɬɨ ɪɟɦɨɧɬ 

ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɜɨɨɛɳɟ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ (ɫɦ. ɪɚɡɞɟɥ 1). 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɭɥɭɱɲɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ 

ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɧɟɨɛɯɨɞɢɦɨ ɜɧɟɞɪɢɬɶ ɬɢɩɨɜɭɸ ɬɟɯɧɨɥɨɝɢɸ ɪɟɦɨɧɬɚ 

ɚɜɬɨɦɨɛɢɥɟɣ, ɪɚɡɪɚɛɨɬɚɧɧɭɸ ɞɥɹ ɦɚɫɬɟɪɫɤɨɣ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫ ɭɱɟɬɨɦ 

ɩɟɪɟɞɨɜɨɝɨ ɨɩɵɬɚ ɢ ɞɨɫɬɢɠɟɧɢɣ ɧɚɭɤɢ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɪɟɦɨɧɬɚ 

ɚɜɬɨɦɨɛɢɥɟɣ ɄȺɆȺɁ. 

ɇɚ ɪɚɡɛɨɪɨɱɧɨ-ɦɨɟɱɧɨɦ ɭɱɚɫɬɤɟ ɧɟɨɛɯɨɞɢɦɨ ɡɚɤɭɩɢɬɶ ɫɩɟɰɢɚɥɶɧɵɟ 

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

ɫɛɨɪɨɱɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 

ɇɚ ɭɱɚɫɬɤɟ ɞɟɮɟɤɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɝɨɞɧɨɫɬɢ ɞɟɬɚɥɟɣ, ɬ. ɤ. ɨɬ 

ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɣ ɞɟɮɟɤɬɚɰɢɢ ɡɚɜɢɫɢɬ ɤɚɱɟɫɬɜɨ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ ɢ 

ɷɤɨɧɨɦɢɹ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɚ. 

ɇɚ ɭɱɚɫɬɤɟ ɤɨɦɩɥɟɤɬɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɫɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɧɚ 

ɤɨɦɩɥɟɤɬɨɜɚɧɢɟ ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ. ɇɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 

ɨɤɪɚɫɤɢ ɚɜɬɨɦɨɛɢɥɟɣ, ɱɬɨ ɩɪɢɞɚɫɬ ɚɜɬɨɦɨɛɢɥɹɦ, ɜɵɩɭɫɤɚɟɦɵɦ ɢɡ ɪɟɦɨɧɬɚ 

ɬɨɜɚɪɧɵɣ ɜɢɞ. 
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Ɂɚɬɟɦ ɧɚ ɫɬɟɧɞɟ ɪɚɡɛɨɪɤɢ, ɪɟɦɨɧɬɚ, ɫɛɨɪɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɵ ɪɚɡɛɢɪɚɸɬɫɹ, 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɟɮɟɤɬɨɜɤɚ. ȼ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɟɥɤɢɣ 

ɪɟɦɨɧɬ (ɡɚɦɟɧɚ ɜɟɞɭɳɟɝɨ ɢ ɜɟɞɨɦɨɝɨ ɤɨɧɢɱɟɫɤɢɯ ɤɨɥɟɫ, ɡɚɦɟɧɚ ɦɚɧɠɟɬɨɜ ɢ 

ɬ.ɞ.). ɉɪɢ ɢɡɧɨɫɟ ɛɨɥɟɟ ɞɨɩɭɫɬɢɦɨɝɨ ɱɚɲɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɨɜ ɧɚɩɪɚɜɥɹɸɬ ɧɚ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɭɱɚɫɬɨɤ. ȼɨɫɫɬɚɧɨɜɥɟɧɧɵɟ ɱɚɲɤɢ 

ɞɢɮɮɟɪɟɧɰɢɚɥɨɜ ɩɨɞɜɟɪɝɚɸɬɫɹ ɞɟɮɟɤɬɨɜɤɟ, ɝɞɟ ɩɪɨɜɟɪɹɸɬɫɹ ɪɚɡɦɟɪɵ, 

ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ. ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɩɚɪɚɦɟɬɪɵ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ 

ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɱɚɲɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɨɜ ɧɚɩɪɚɜɥɹɸɬɫɹ ɞɥɹ 

ɩɨɜɬɨɪɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. ȿɫɥɢ ɠɟ ɩɚɪɚɦɟɬɪɵ ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɹɸɬ 

ɬɪɟɛɨɜɚɧɢɹɦ, ɱɚɲɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɨɜ ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɭɱɚɫɬɨɤ ɫɛɨɪɤɢ 

ɞɢɮɮɟɪɟɧɰɢɚɥɨɜ.  

ɉɪɢ ɜɵɛɨɪɤɟ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɭɱɢɬɵɜɚɬɶ ɯɚɪɚɤɬɟɪ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɝɪɭɡɨɩɨɬɨɤɚ, 

ɝɚɛɚɪɢɬɵ ɬɪɚɧɫɩɨɪɬɧɵɯ ɨɛɴɟɤɬɨɜ. Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɩɨɞɴɟɦɧɨ-

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɚɫɫɟ 

ɩɨɞɧɢɦɚɟɦɵɯ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ. 

Ʉ ɞɢɚɝɧɨɫɬɢɪɭɟɦɵɦ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɪɭɩɧɵɦ ɚɝɪɟɝɚɬɚɦ ɫ 

ɭɡɥɚɦɢ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ, 

ɩɨɪɲɧɟɜɵɟ ɤɨɦɩɪɟɫɫɨɪɵ ɢ ɞɜɢɝɚɬɟɥɢ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ. ȼ ɪɚɡɞɟɥɟ 

ɧɚɫɬɨɹɳɟɝɨ ɨɛɡɨɪɚ, ɩɨɫɜɹɳɟɧɧɨɦ ɨɛɳɢɦ ɜɨɩɪɨɫɚɦ ɜɢɛɪɨɞɢɚɝɧɨɫɬɢɤɢ 

ɚɝɪɟɝɚɬɨɜ ɫ ɭɡɥɚɦɢ ɜɪɚɳɟɧɢɹ, ɨɬɦɟɱɚɥɨɫɶ, ɱɬɨ ɧɚɥɢɱɢɟ ɜ ɚɝɪɟɝɚɬɟ ɜɨɡɜɪɚɬɧɨ-

ɩɨɫɬɭɩɚɬɟɥɶɧɵɯ ɭɡɥɨɜ ɨɝɪɚɧɢɱɢɜɚɟɬ ɬɟ ɟɟ ɜɨɡɦɨɠɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɞɚɟɬ 

ɨɛɧɚɪɭɠɟɧɢɟ ɩɨ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɣ ɜɢɛɪɚɰɢɢ ɦɢɤɪɨɭɞɚɪɨɜ ɜ ɭɡɥɚɯ ɬɪɟɧɢɹ. 

ɉɪɢɱɢɧɚ - ɪɚɛɨɱɢɟ ɭɞɚɪɧɵɟ ɧɚɝɪɭɡɤɢ ɜ ɭɡɥɚɯ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ 

ɞɟɣɫɬɜɢɹ, ɦɚɫɤɢɪɭɸɳɢɟ ɪɟɚɤɰɢɸ ɜɢɛɪɚɰɢɢ ɧɚ ɦɢɤɪɨɭɞɚɪɵ. ɋɥɟɞɫɬɜɢɟ - 

ɩɟɪɟɯɨɞ ɧɚ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɩɨ ɜɢɛɪɚɰɢɢ ɪɚɡɜɢɬɵɯ ɞɟɮɟɤɬɨɜ ɫ ɚɧɚɥɢɡɨɦ. 

 

1.4 Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɂɡɜɟɫɬɟɧ ɩɥɨɫɤɨɲɥɢɮɨɜɚɥɶɧɵɣ ɫɬɚɧɨɤ ɩɨ Ⱥ.ɫ. №1065151 (ɪɢɫɭɧɨɤ 1.1), 

ɫɨɞɟɪɠɚɳɢɣ ɫɬɨɣɤɭ 2, ɲɚɪɧɢɪɧɨ ɩɨɞɜɟɲɟɧɧɨɝɨ ɧɚ ɨɫɢ ɤɨɥɟɧɧɨɝɨ ɫɢɥɨɜɨɝɨ 
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ɪɵɱɚɝɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɡɚɞɧɟɟ ɤɨɥɟɧɨ 4 ɢ ɩɟɪɟɞɧɟɟ ɤɨɥɟɧɨ 5, ɲɚɪɧɢɪɧɨ 

ɫɜɹɡɚɧɧɵɟ ɦɟɠɞɭ ɫɨɛɨɣ ɨɫɶɸ. Ʉɨɥɟɧɧɵɣ ɫɢɥɨɜɨɣ ɪɵɱɚɝ ɧɟɫɟɬ ɧɚ ɫɟɛɟ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 6, ɬɨɪɰɟɲɥɢɮɨɜɚɥɶɧɭɸ ɝɨɥɨɜɤɭ 7 ɢ ɢɧɫɬɪɭɦɟɧɬ 8.  

 

 

1 – ɫɥɟɞɹɳɢɣ ɡɨɥɨɬɧɢɤ; 2 – ɫɬɨɣɤɚ; 3 – ɝɢɛɤɢɟ ɡɜɟɧɶɹ ɫɥɟɞɹɳɟɝɨ ɦɟɯɚɧɢɡɦɚ; 

4, 5 – ɩɟɪɟɞɧɟɟ ɢ ɡɚɞɧɟɟ ɤɨɥɟɧɚ; 6 – ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 7 – ɝɨɥɨɜɤɚ; 8 – ɤɪɭɝ 

Ɋɢɫɭɧɨɤ 1.1 – ɉɥɨɫɤɨɲɥɢɮɨɜɚɥɶɧɵɣ ɫɬɚɧɨɤ ɩɨ Ⱥ.ɫ. №1065151 

ɇɚ ɨɫɢ ɫɜɨɛɨɞɧɨ ɩɨɞɜɟɲɟɧ ɦɟɯɚɧɢɡɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɥɟɞɹɳɢɣ ɩɪɢɜɨɞ ɫɢɥɨɜɨɝɨ 

ɪɵɱɚɝɚ ɫ ɝɢɞɪɨɰɢɥɢɧɞɪɚɦɢ ɢ ɪɵɱɚɝ ɭɩɪɚɜɥɟɧɢɹ, ɫɜɹɡɚɧɧɵɣ ɫ ɡɨɥɨɬɧɢɤɚɦɢ 

ɫɥɟɞɹɳɟɝɨ ɩɪɢɜɨɞɚ 1, ɚ ɬɚɤɠɟ ɬɪɨɫɨɜɵɟ ɩɟɪɟɞɚɱɢ 3. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɠɟɫɬɤɨɫɬɢ ɢ 

ɭɩɪɨɳɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɚɧɤɚ. ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ 

ɫɥɨɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɂɡɜɟɫɬɟɧ ɩɥɨɫɤɨɲɥɢɮɨɜɚɥɶɧɵɣ ɫɬɚɧɨɤ ɩɨ Ⱥ.ɫ. №366669 (ɪɢɫɭɧɨɤ 1.2), 

ɫɨɞɟɪɠɚɳɢɣ ɫɬɚɧɢɧɭ 9, ɧɚ ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧɚ ɤɨɥɨɧɧɚ ɫɨ ɲɥɢɮɨɜɚɥɶɧɨɣ 

ɛɚɛɤɨɣ 7 ɢ ɫɚɥɚɡɤɢ 4 ɫ ɤɪɭɝɥɵɦ ɫɬɨɥɨɦ 3.  
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1 – ɝɢɞɪɨɫɢɫɬɟɦɚ ɫɬɚɧɤɚ; 2 – ɪɟɞɭɤɬɨɪ; 3 – ɤɪɭɝɥɵɣ ɫɬɨɥ; 4 – ɫɚɥɚɡɤɢ; 5 – ɪɨɥɢɤ 

ɪɟɟɱɧɨɝɨ ɦɟɯɚɧɢɡɦɚ; 6 – ɪɟɟɱɧɚɹ ɩɟɪɟɞɚɱɚ; 7 – ɛɚɛɤɚ ɲɥɢɮɨɜɚɥɶɧɚɹ; 8 – ɝɢɞɪɨ- 

ɰɢɥɢɧɞɪ; 9 – ɫɬɚɧɢɧɚ 

Ɋɢɫɭɧɨɤ 1.2 – ɉɥɨɫɤɨɲɥɢɮɨɜɚɥɶɧɵɣ ɫɬɚɧɨɤ ɩɨ Ⱥ.ɫ. №366669 

ȼ ɫɬɚɧɢɧɟ ɧɚɯɨɞɢɬɫɹ ɝɢɞɪɨɰɢɥɢɧɞɪ 8, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɫɚɥɚɡɤɚɦɢ 4, 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɤɢɧɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɚɧɧɵɣ ɱɟɪɟɡ 

ɪɵɱɚɠɧɵɣ ɦɟɯɚɧɢɡɦ ɢ ɪɟɞɭɤɬɨɪ 2 ɫ ɤɪɭɝɥɵɦ ɫɬɨɥɨɦ 3, ɚ ɱɟɪɟɡ ɪɟɦɟɧɧɭɸ 

ɩɟɪɟɞɚɱɭ ɫ ɧɚɫɨɫɨɦ ɝɢɞɪɨɫɢɫɬɟɦɵ 1. Ʉɨɩɢɪ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɫɚɥɚɡɤɚɯ 4, 

ɱɟɪɟɡ ɪɟɟɱɧɭɸ ɩɟɪɟɞɚɱɭ 6 ɤɢɧɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɚɧ ɫ ɹɤɨɪɟɦ ɫɟɥɶɫɢɧɚ, ɤɨɬɨɪɵɣ 

ɜɯɨɞɢɬ ɜ ɷɥɟɤɬɪɨɫɯɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɫɤɨɪɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. 

Ƚɢɞɪɨɫɢɫɬɟɦɚ ɫɬɚɧɤɚ ɜɤɥɸɱɚɟɬ ɧɚɫɨɫ, ɮɢɥɶɬɪ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ, 

ɪɟɝɭɥɹɬɨɪɵ ɞɚɜɥɟɧɢɹ, ɞɪɨɫɫɟɥɶ ɫɤɨɪɨɫɬɢ ɩɨɩɟɪɟɱɧɨɣ ɩɨɞɚɱɢ, ɞɪɨɫɫɟɥɶ 

ɧɚɝɪɭɡɤɢ ɧɚɫɨɫɚ, ɪɟɜɟɪɫɢɜɧɵɣ ɦɟɯɚɧɢɡɦ, ɬɪɭɛɨɩɪɨɜɨɞɵ. 

ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɞɟɬɚɥɟɣ ɧɚ ɩɥɨɫɤɨɲɥɢɮɨɜɚɥɶɧɵɯ ɫɬɚɧɤɚɯ ɫ ɝɨɪɢɡɨɧ-

ɬɚɥɶɧɵɦ ɲɩɢɧɞɟɥɟɦ ɢ ɤɪɭɝɥɵɦ ɫɬɨɥɨɦ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɞɟɬɚɥɢ ɧɚ ɪɚɡɧɵɯ 

ɞɢɚɦɟɬɪɚɯ ɡɟɪɤɚɥɚ ɫɬɨɥɚ ɪɚɡɥɢɱɧɚ. ɂɡɦɟɧɹɟɬɫɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɨɬ 
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ɧɚɢɦɟɧɶɲɟɝɨ ɞɨ ɧɚɢɛɨɥɶɲɟɝɨ ɫɜɨɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨ ɦɟɪɟ ɭɞɚɥɟɧɢɹ 

ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ ɩɨ ɪɚɞɢɭɫɭ ɫɬɨɥɚ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɩɨɫɥɟɞɧɟɝɨ ɢ 

ɧɚɨɛɨɪɨɬ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɨɛɴɟɦ ɦɟɬɚɥɥɚ, ɫɧɢɦɚɟɦɵɣ 

ɲɥɢɮɨɜɚɥɶɧɵɦ ɤɪɭɝɨɦ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɢɡɦɟɧɹɟɬɫɹ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɢɡɦɟɧɹɟɬɫɹ ɫɢɥɚ, ɨɬɠɢɦɚɸɳɚɹ ɲɥɢɮɨɜɚɥɶɧɵɣ ɤɪɭɝ ɨɬ ɞɟɬɚɥɢ. ɉɪɟɞɥɚɝɚɟɦɵɣ 

ɩɥɨɫɤɨɲɥɢɮɨɜɚɥɶɧɵɣ ɫɬɚɧɨɤ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɨɛɪɚɛɨɬɤɢ ɢ 

ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɧɚɛɠɟɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɟɝɭɥɢɪɭɟɦɵɦ 

ɛɟɫɫɬɭɩɟɧɱɚɬɵɦ ɩɪɢɜɨɞɨɦ ɜɪɚɳɟɧɢɹ ɫɬɨɥɚ, ɜɵɩɨɥɧɟɧɧɵɦ ɜ ɜɢɞɟ ɤɨɩɢɪɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɟɥɶɫɢɧ-ɞɚɬɱɢɤɚ, ɤɢɧɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɚɧɧɵɦ ɫ ɩɨɦɨɳɶɸ 

ɦɚɫɥɨɦɟɪɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɫɤɨɪɨɫɬɶ ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ 

ɩɟɪɟɦɟɳɟɧɢɹ, ɫɬɨɥɚ, ɫ ɩɪɢɜɨɞɨɦ ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɫɬɨɥɚ. 

ɂɡɜɟɫɬɟɧ ɩɥɨɫɤɨɲɥɢɮɨɜɚɥɶɧɵɣ ɫɬɚɧɨɤ ɩɨ Ⱥ.ɫ. №1114526 (ɪɢɫɭɧɨɤ 1.3), 

ɫɨɞɟɪɠɚɳɢɣ ɫɬɚɧɢɧɭ 1, ɧɚ ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧ ɩɨɜɨɪɨɬɧɵɣ ɫɬɨɥ 2 ɫ 

ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɶɸ ɜɪɚɳɟɧɢɹ ɨɬ ɝɢɞɪɨɩɪɢɜɨɞɚ ɢ ɢɦɟɸɳɢɣ ɱɟɬɵɪɟ ɩɨɡɢɰɢɢ: 

ɡɚɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɭɸ I, ɛɚɡɢɪɨɜɚɧɢɹ II, ɲɥɢɮɨɜɚɧɢɹ III ɢ 

ɦɢɤɪɨɲɥɢɮɨɜɚɧɢɹ IV.  

 

ɉɨɡɢɰɢɢ: I – ɡɚɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɨɟ; II – ɛɚɡɢɪɨɜɚɧɢɹ; III – ɲɥɢɮɨɜɚɧɢɹ; 

 IV – ɦɢɤɪɨɲɥɢɮɨɜɚɧɢɹ; 1 – ɫɬɚɧɢɧɚ; 2 – ɩɨɜɨɪɨɬɧɵɣ ɫɬɨɥ; 3 – ɭɫɬɚɧɨɜɨɱɧɵɣ ɫɬɨɥ;  

4 – ɛɚɡɢɪɭɸɳɢɣ ɞɢɫɤ; 5 – ɝɨɥɨɜɤɚ;ɲɥɢɮɨɜɚɧɢɹ; 6 – ɝɨɥɨɜɤɚ ɦɢɤɪɨɲɥɢɮɨɜɚɧɢɹ; 7 – ɤɪɭɝɢ 

ɲɥɢɮɨɜɚɥɶɧɵɟ 

Ɋɢɫɭɧɨɤ 1.3 – ɉɥɨɫɤɨɲɥɢɮɨɜɚɥɶɧɵɣ ɫɬɚɧɨɤ ɩɨ Ⱥ.ɫ. №1114526 
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ɐɟɥɶɸ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɨɛɪɚɛɨɬɤɢ 

ɢɡɞɟɥɢɣ. 

ɂɡɜɟɫɬɟɧ ɩɥɨɫɤɨɲɥɢɮɨɜɚɥɶɧɵɣ ɫɬɚɧɨɤ ɩɨ Ⱥ.ɫ. №1093492 (ɪɢɫɭɧɨɤ 1.4) 

ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɫɬɨɥ 1, ɞɟɪɠɚɬɟɥɹɦɢ 2 ɫ ɜɚɤɭɭɦɧɵɦɢ ɩɪɢɫɨɫɤɚɦɢ, 

ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɩɥɚɫɬɢɧ 3, ɲɩɢɧɞɟɥɶ 4 ɱɢɫɬɨɜɨɣ ɨɛɪɚɛɨɬɤɢ, ɲɩɢɧɞɟɥɶ 5 

ɩɨɥɭɱɢɫɬɨɜɨɣ ɨɛɪɚɛɨɬɤɢ, ɲɩɢɧɞɟɥɶ 6 ɱɟɪɧɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɫ ɚɥɦɚɡɧɵɦɢ 

ɤɪɭɝɚɦɢ.  

 

1 – ɫɬɨɥ; 2 – ɞɟɪɠɚɬɟɥɢ ɫ ɩɪɢɫɨɫɤɚɦɢ; 3 – ɨɛɪɚɛɚɬɵɜɚɟɦɚɹ ɩɥɚɫɬɢɧɚ;  

4, 5, 6 – ɲɩɢɧɞɟɥɢ ɲɥɢɮɨɜɚɥɶɧɵɟ 

Ɋɢɫɭɧɨɤ 1.4 – ɉɥɨɫɤɨɲɥɢɮɨɜɚɥɶɧɵɣ ɫɬɚɧɨɤ ɩɨ Ⱥ.ɫ. №1093492 

Ⱦɟɪɠɚɬɟɥɶ ɤɨɧɬɪɨɥɶɧɨɝɨ ɨɛɪɚɡɰɚ. ɐɟɥɶ ɢɡɨɛɪɟɬɟɧɢɹ – ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ 

ɨɛɪɚɛɨɬɤɢ. ɉɨɫɬɚɜɥɟɧɧɚɹ ɰɟɥɶ ɞɨɫɬɢɝɚɟɬɫɹ, ɱɬɨ ɬɨɥɳɢɧɚ ɫɧɢɦɚɟɦɨɝɨ ɦɟɬɚɥɥɚ 

ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɧɚ ɤɨɧɬɪɨɥɶɧɨɦ ɨɛɪɚɡɰɟ ɢ ɡɚɬɟɦ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɨɬɩɚɞɚɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɧɬɪɨɥɢɪɨɜɚɧɢɹ ɬɨɥɳɢɧɵ ɫɧɹɬɨɝɨ ɫɥɨɹ ɫ ɞɟɬɚɥɢ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɡɨɧɟ ɨɛɪɚɛɨɬɤɢ. Ɍɨɥɳɢɧɚ ɫɧɹɬɨɝɨ ɫɥɨɹ ɨɬɫɥɟɠɢɜɚɟɬɫɹ 

ɭɫɬɪɨɣɫɬɜɨɦ ɚɤɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɩɨ ɤɨɧɬɪɨɥɶɧɨɦɭ ɨɛɪɚɡɰɭ. 

ɂɡɭɱɢɜ ɢɡɜɟɫɬɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɥɨɫɤɨɲɥɢɮɨɜɚɥɶɧɵɯ ɫɬɚɧɤɨɜ ɦɨɠɧɨ 

ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢ.  
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Ɍɚɤ ɭ ɫɬɚɧɤɨɜ ɫ ɤɪɭɝɥɵɦ ɩɨɜɨɪɨɬɧɵɦ ɫɬɨɥɨɦ ɨɫɧɨɜɧɨɣ ɧɟɞɨɫɬɚɬɨɤ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɞɟɬɚɥɢ ɧɚ ɪɚɡɧɵɯ ɭɱɚɫɬɤɚɯ ɪɚɡɧɚɹ, 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɬ ɰɟɧɬɪɚ ɜɪɚɳɟɧɢɹ. ȼ ɩɚɬɟɧɬɟ ɩɪɟɞɥɨɠɟɧɧɵɣ ɦɟɯɚɧɢɡɦ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɫɬɨɥɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɠɟɧɢɹ 

ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ ɝɪɨɦɨɡɞɤɢɣ ɢ ɫɥɨɠɧɵɣ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɍ ɫɬɚɧɤɨɜ ɫ ɧɟɩɨɞɜɢɠɧɨɣ ɞɟɬɚɥɶɸ ɩɟɪɟɦɟɳɚɟɬɫɹ ɤɪɭɝ. Ɉɞɧɚɤɨ ɦɟɯɚɧɢɡɦ 

ɩɟɪɟɦɟɳɟɧɢɹ ɤɪɭɝɚ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɢ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɚɬɨɱɧɨɣ 

ɠɟɫɬɤɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɬ.ɤ. ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɵɱɚɠɧɵɣ ɦɟɯɚɧɢɡɦ. 
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2. ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ ɪɟɦɨɧɬɨɜ 

 

Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɚ ɱɢɫɥɚ 

ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ ɪɟɦɨɧɬɨɜ ɦɚɲɢɧ ɩɨ ɤɚɠɞɨɣ ɦɚɪɤɟ. 

Ⱦɥɹ ɬɪɚɤɬɨɪɨɜ ɢ ɤɨɦɛɚɣɧɨɜ ɱɢɫɥɨ ɪɟɦɨɧɬɨɜ ɢ ɌɈ ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɝɪɭɩɩɨɜɨɦɭ ɦɟɬɨɞɭ ɫ ɭɱɟɬɨɦ ɱɢɫɥɚ ɦɚɲɢɧ ɞɚɧɧɨɣ ɦɚɪɤɢ, ɝɨɞɨɜɨɣ ɩɥɚɧɢɪɭɟɦɨɣ 

ɧɚɪɚɛɨɬɤɢ ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɪɟɦɨɧɬɨɜ ɢ ɌɈ ɩɨ ɦɚɪɤɟ ɦɚɲɢɧ Д3Ж. 

 

Nɤɪ =n·Wɝ/Mɤɪ,                          (2.1) 

Nɬɪ=n·Wɝ/Mɬɪ-Nɤɪ                        ( 2.2) 

Nɬɨ-3=n·Wɝ/Mɬɨ-3-Nɤɪ-Nɬɪ                   (2.3) 

 

ɝɞɟ  N – ɪɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɪɟɦɨɧɬɨɜ ɢɥɢ ɌɈ ɩɨ ɦɚɪɤɟ ɦɚɲɢɧɵ, ɲɬ; 

n – ɱɢɫɥɨ ɦɚɲɢɧ ɞɚɧɧɨɣ ɦɚɪɤɢ, ɲɬ; 

Wɝ – ɝɨɞɨɜɚɹ ɩɥɚɧɢɪɭɟɦɚɹ ɧɚɪɚɛɨɬɤɚ ɩɨ ɦɚɪɤɟ ɦɚɲɢɧɵ; 

M – ɧɨɪɦɚɬɢɜɧɚɹ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈɊ ɦɚɲɢɧɵ. 

ɑɢɫɥɨ ɬɟɤɭɱɢɯ ɪɟɦɨɧɬɨɜ ɩɨ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦ ɦɚɲɢɧɚɦ ɨɩɪɟɞɟɥɹɟɦ 

ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɨɯɜɚɬɚ (Ʉɨɯ) [2,3]: 

 

Nɬɪ=n·Kɨɯ,                             ( 2.4) 

 

Ɋɚɫɱɟɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.1 

 

2.2 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɬ ɩɨ ɌɈɊ ɩɨ ɦɟɫɬɭ ɜɵɩɨɥɧɟɧɢɹ 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɱɢɫɥɚ ɪɟɦɨɧɬɨɜ ɢ ɌɈ ɜɟɞɟɦ ɫ ɭɱɟɬɨɦ ɬɢɩɚ 

ɭɫɥɨɜɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɩɨ ɱɢɫɥɭ ɬɪɚɤɬɨɪɨɜ, (ɬɚɛɥɢɰɚ ɉ4.1, [1]) ɢ 

ɪɟɤɨɦɟɧɞɚɰɢɣ ȽɈɋɇɂɌɂ (ɬɚɛɥɢɰɚ 2.2, [8]). ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɬɪɚɤɬɨɪɨɜ ɜɫɟɝɨ 

ɫɨɫɬɚɜɥɹɟɬ 73, ɡɧɚɱɢɬ ɟɝɨ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɬɢɩɭ ȼ. Ɋɟɡɭɥɶɬɚɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 

2.1  
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Ɍɚɛɥɢɰɚ 2.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɱɢɫɥɚ ɌɈɊ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɯ ɩɨ ɦɟɫɬ 

ɜɵɩɨɥɧɟɧɢɹ 

ɦɚɪɤɚ 
ɦɚɲɢɧɵ 

ɱɢɫɥɨ 
ɦɚɲɢɧ 

n 

ȼɢɞ 
ɌɈɊ 

Ƚɨɞɨɜɚɹ 
ɧɚɝɪɭɡɤɚ 

Аɝ 

ɉɟɪɢɨɞɢɱɧɨ
ɫɬɶ ɌɈɊ 

ɑɢɫɥɨ ɌɈɊ 

ɑɢɫɥɨ ɌɈɊ ɩɨ 
ɦɟɫɬɭ 

ɜɵɩɨɥɧɟɧɢɹ 

ɪɚɫɱ. ɨɤɪɭ
ɝ 

ȼ ɊɌɉ 
ȼ 

ɉɌɈ 

1 2 3 4 5 6 7 8 9 

Ɍɪɚɤɬɨɪɵ ɭ.ɷ.ɝɚ ɭ.ɷ.ɝɚ  

Ɍ-4Ⱥ 2 

ɄɊ 

911 

5100 0,35 - 1 0 

ɌɊ 1903 0,95 1 2 1 

ɌɈ-3 951 1,97 2 - 2 

ɌɈ-2 237 7,7 7 - 7 

ɌɈ-1 59 27,7 27 - 27 

ȾɌ-75 7 

ɄɊ 

911 

5700 1,16 1 1 0 

ɌɊ 1934 2,29 2 1 1 

ɌɈ-3 967 4,53 4 3 1 

ɌɈ-2 241 22,47 22 - 22 

ɌɈ-1 60 77,8 77 - 77 

ɆɌɁ-80 14 

ɄɊ 

911 

6400 1,21 1 1 - 

ɌɊ 1932 3,24 4 - 4 

ɌɈ-3 966 5,85 5 - 5 

ɌɈ-2 241 29,02 29 - 29 

ɌɈ-1 52 120,1 120 - 
120 

 

Ɍ-25 
 

2 

ɄɊ 

911 

2280 0,79 1 1 - 

ɌɊ 830 1,19  - 1 

ɌɈ-3 370 2,92 3 2 1 

ɌɈ-2 92 14,18 14 - 14 
ɌɈ-1 23 60,2 60 - 60 

Ɍ-70 
 

1 

ɄɊ 

911 

6048 0,15 0 1 - 

ɌɊ 4838 0,18 0 1 - 

ɌɈ-3 1000 0,91 1 1 1 

ɌɈ-2 250 2,64 2 - 2 

ɌɈ-1 63 11,47 11 - 11 

Ɍ-40 6 

ɄɊ 

911 

5300 1,02 1 1 - 

ɌɊ 1932 1,82 2 1 1 

ɌɈ-3 600 6,11 6 - 6 

ɌɈ-2 150 27,44 27 - 27 

ɌɈ-1 37 110,9 111 - 111 

Ⱥɜɬɨɦɨɛɢɥɢ ɬɵɫ.ɤɦ ɬɵɫ.ɤɦ  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.1 

1 2 3 4 5 6 7 8 9 

ɁɂɅ  18 

ɄɊ 

45 

105 7,7 7 11 - 

ɌɈ-2 10 90,2 90 0 90 

ɌɈ-1 2,5 298,8 298 0 298 

ȽȺɁ 3 

ɄɊ 

48 

105 9,6 9 9 0 

ɌɈ-2 10 5,4 5 0 5 

ɌɈ-1 2,5 43,6 43 0 43 

ɄȺɆȺɁ 10 

ɄɊ 63 105 6 6 6 0 

ɌɈ-2 
 

10 57 57 0 57 

ɌɈ-1 2,5 189 189 0 189 

Ʉɨɦɛɚɣɧɵ   

ɤɨɪɦɨɭɛɨɪ
ɨɱɧɵɯ 

10 

ɄɊ 

141 

1000 1,41 1 1 0 

ɌɊ 400 2,52 2 1 1 

ɌɈ-2 240 2,87 3 0 3 

ɌɈ-1 60 17,50 17 0 17 

ɋɟɥɶɯɨɡɦɚɲɢɧɵ  Ʉɨɯ  

ɩɥɭɝɨɜ 5 ɌɊ   0,8 4 4 0 25 

ɤɭɥɶɬɢɜɚɬ
ɨɪɨɜ 

9 ɌɊ   0,62 5,58 5 0 25 

ɛɨɪɨɧɵ 156 ɌɊ   0,62 96,72 96 0 16 

ɫɟɹɥɨɤ 10 ɌɊ   0,62 6,2 6 0 26 

 

2.3 Ɋɚɫɱɟɬ ɬɪɭɞɨɟɦɤɨɫɬɟɣ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɬɪɭɞɨɟɦɤɨɫɬɶ ɬɨɥɶɤɨ ɬɟɯ ɪɚɛɨɬ ɩɨ ɌɈɊ, ɤɨɬɨɪɵɟ 

ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɉɌɈ. ɉɪɢ ɷɬɨɦ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɌɈɊ ɩɨ ɦɚɪɤɚɦ ɦɚɲɢɧ 

ɨɩɪɟɞɟɥɹɟɦ ɤɚɤ ɩɨ ɭɞɟɥɶɧɵɦ ɧɨɪɦɚɬɢɜɚɦ: 

 

Ɍ=(Wɝ· Hɭɞ·n)/1000,                            (2.5) 

 

ɬɚɤ ɢ ɩɨ ɲɬɭɱɧɵɦɧɨɪɦɚɬɢɜɚɦ: 

 

Ɍ=ɇ· N,                                  (2.6) 

 

ɝɞɟ   Ɍ – ɨɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬɵ ɩɨ ɦɚɪɤɟ ɦɚɲɢɧɵ, ɱɟɥ.-ɱ.; 

Wɝ – ɝɨɞɨɜɚɹ ɩɥɚɧɢɪɭɟɦɚɹ ɧɚɪɚɛɨɬɤɚ ɩɨ ɦɚɪɤɟ ɦɚɲɢɧɵ; 

ɇɭɞ – ɧɨɪɦɚɬɢɜ ɭɞɟɥɶɧɨɣ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬɵ; 

      ɇ – ɧɨɪɦɚɬɢɜɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɨɞɧɨɝɨ ɪɟɦɨɧɬɚ ɢɥɢ ɌɈ ɦɚɲɢɧ ɞɚɧɧɨɣ 

ɦɚɪɤɢ, ɱɟɥ.-ɱ.; 
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N – ɪɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɪɟɦɨɧɬɨɜ ɢɥɢ ɌɈ ɩɨ ɦɚɪɤɟ ɦɚɲɢɧɵ, ɲɬ. 

Ɉɛɳɭɸ ɝɨɞɨɜɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɈɊ ɧɚɯɨɞɢɦ ɩɭɬɟɦ ɫɭɦɦɢɪɨɜɚɧɢɹ 

ɬɪɭɞɨɟɦɤɨɫɬɟɣ ɜɫɟɯ ɜɢɞɨɜ ɪɚɛɨɬ ɩɨ ɜɫɟɦ ɦɚɪɤɚɦ ɦɚɲɢɧ: 

 

Ɍɬɨɪ=∑(Ɍɤɪ+Ɍɬɪ+Ɍɬɨ)                        (2.7) 

 

ɝɞɟ Ɍɬɨ – ɫɭɦɦɚɪɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɈ: 

 

Ɍɬɨ=Ɍɬɨ-1+Ɍɬɨ-2+Ɍɬɨ-3+Ɍɬɧ+Ɍɫɟɡ,                  (2.8) 

 

ɝɞɟ Ɍɬɧ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɭɫɬɪɚɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ: 

 

Ɍɬɧ=0,5(Ɍɬɨ-1+Ɍɬɨ-2+Ɍɬɨ-3),                       (2.9) 

 

 ɝɞɟ  Ɍɫɟɡ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɟɡɨɧɧɵɯ ɌɈ: 

 

Ɍɫɟɡ=2· n ·ɇɫɟɡ,                              (2.10) 

 

 ɝɞɟ  ɇɫɟɡ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɨɞɧɨɝɨ ɫɟɡɨɧɧɨɝɨ ɌɈ. 

ȼɫɟ ɪɚɫɱɟɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.2. ɇɨɪɦɚɬɢɜɵ ɬɪɭɞɨɟɦɤɨɫɬɟɣ ɌɈɊ ɩɨ 

ɦɚɪɤɚɦ ɦɚɲɢɧ ɛɟɪɟɦ ɢɡ ɧɨɪɦɚɬɢɜɧɨ ɫɩɪɚɜɨɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ [1,2,6]. 
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Ɍɚɛɥɢɰɚ 2.2 – Ɍɪɭɞɨɟɦɤɨɫɬɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɨ ɉɌɈ 

Ɇɚɪɤɚ 

ɦɚɲɢɧɵ 

Чɢɫɥɨ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɈɊ  

ɌɊ ɌɈ-3 ɌɈ-2 ɌɈ-1 

Ɍ ɬɧ ɇɫɟɡ Ɍɫɟɡ Ɍ ɬɨ Ɍɬɨɪ n ɇ Ɍɨɛɳ N ɇ Ɍ N ɇ Ɍ N ɇ Ɍ 

Ɍ-70 1 97 88,367 1 14 14 2 6,9 13,8 11 2,3 25,3 26,6 6,8 13,6 93,25 181,62 

Ɍ-4Ⱥ 2 96 174,91 2 31,8 63,6 7 5,7 39,9 2 1,7 3,4 51,8 16,5 66 224,65 399,56 

ȾɌ-75 7 110 701,47 4 21,4 85,6 22 6,4 140,8 77 2,7 207,9 113 17,1 239 786,9 1488,4 

ɆɌɁ 14 97 1237,1 4 19,8 79,2 29 6,9 200,1 120 2,7 324 140 3,5 98 840,95 2078,1 

Ɍ-25 2 158 287,88 2 10,8 21,6 2 14 28 60 2,4 144 24,8 0,9 3,6 222 509,88 

Ɍ-40 6 106 579,4 6 18 108 27 6,8 183,6 111 2 222 146 19,8 238 897 1476,4 

ɁɂɅ-130 18 5,3 4293    90 14 1260 298 3,5 1043 630 14 504 3437 7730 

ȽȺɁ-53Ⱥ 3 5,9 849,6    5 11,8 59 43 2,9 124,7 29,5 11,8 70,8 284 1133,6 

ɄȺɆȺɁ 10 10,5 6615    57 21,5 1226 189 4,4 831,6 613 21,5 430 3099,9 9714,9 

ɊɄɋ-6 10 86 860    3 7,2 21,6 17 3,6 61,2 10,8 19 380 473,6 1333,6 

ɉɅɇ-4-

35 5 

21 

105    5   5       105 

Ʉɉɋ-4 9 22 198    9   9       198 

ȻȾɌ-7 156 17 2652    156   156       2652 

ɋɁ-3,6 10 6,3 63    10   10       63 

Ʉɋ-2,1 2 10 20    2   2       20 

ɂɌɈȽɈ   15598   358   3172      2043 10359 25958 
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2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɟɦ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɨɛɳɟɣ 

ɝɨɞɨɜɨɣ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ ɩɨ ɌɈɊ (Ɍɬɨɪ). Ɂɧɚɱɟɧɢɟ ɩɪɨɰɟɧɬɨɜ ɞɥɹ ɭɫɥɨɜɢɣ 

ɉɌɈ ɛɟɪɟɦ ɢɡ ɥɢɬɟɪɚɬɭɪɵ [2,3]. Ɋɚɫɱɟɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.3 

Ɍɚɛɥɢɰɚ 2.3 – Ɍɪɭɞɨɟɦɤɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 

ȼɢɞɵ ɪɚɛɨɬ 

% ɤ 

Ɍɬɨɪ Ɍɞɨɩ 

Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 9 2336,2 

ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ 6 1557,4 

Ɋɟɦɨɧɬ ɢ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɫɧɚɫɬɤɢ, ɢɧɫɬɪɭɦɟɧɬɚ 4 1038,32 

Ɋɚɛɨɬɵ ɩɨ ɪɟɦɨɧɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ 6,5 1687,27 

ɉɪɨɱɢɟ (ɧɟɭɱɬɨɧɧɵɟ) ɪɚɛɨɬɵ 10 2595,8 

ɂɌɈȽɈ   9214,9 

 

ɋ ɭɱɟɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɨɤɨɧɱɚɬɟɥɶɧɨ ɨɩɪɟɞɟɥɢɦ ɝɨɞɨɜɭɸ 

ɩɪɨɝɪɚɦɦɭ ɉɌɈ ɩɨ ɬɪɭɞɨɟɦɤɨɫɬɢ: 

 

Ɍɝɨɞ=Ɍɬɨɪ+∑ɬɞɨɩ,                       (2.11) 

Ɍɝɨɞ=25958,8+9214,9=35172,9 ɱɟɥ.-ɱ 

 

2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɨɫɬɚɜɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ 

ɋɨɫɬɚɜ ɭɱɚɫɬɤɨɜ ɉɌɈ ɩɪɢɧɢɦɚɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɩɪɨɰɟɫɫɨɦ ɪɟɦɨɧɬɚ ɦɚɲɢɧ ɢ ɫ ɭɱɟɬɨɦ ɬɢɩɨɜɵɯ ɩɪɨɟɤɬɨɜ ɚɧɚɥɨɝɢɱɧɵɯ ɉɌɈ. 

ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɉɌɈ: 

- ɧɚɪɭɠɧɨɣ ɨɱɢɫɬɤɢ ɢ ɦɨɣɤɢ; ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ; ɪɚɡɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɣ; 

- ɞɟɮɟɤɬɚɰɢɢ ɢ ɤɨɦɩɥɟɤɬɚɰɢɢ; 

- ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ (ɦɨɬɨɪɧɵɣ);  

-ɫɥɟɫɚɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɣ (ɫɬɚɧɨɱɧɵɣ); 
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- ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ (ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɚɤɤɭɦɭɥɹɬɨɪɨɜ, ɬɨɩɥɢɜɧɨɣ 

ɚɩɩɚɪɚɬɭɪɵ, ɝɢɞɪɨɫɢɫɬɟɦ, ɋɏɆ); 

- ɤɭɡɧɟɱɧɨ-ɫɜɚɪɨɱɧɵɣ; ɦɟɞɧɢɰɤɨ-ɠɟɫɬɹɧɢɰɤɢɣ; ɫɬɨɥɹɪɧɨ-ɨɛɨɣɧɵɣ; 

- ɝɚɥɶɜɚɧɢɱɟɫɤɢɣ; 

- ɬɟɪɦɢɱɟɫɤɢɣ; 

- ɢɫɩɵɬɚɬɟɥɶɧɵɣ;  

-ɪɟɦɨɧɬɧɨ-ɦɨɧɬɚɠɧɵɣ 

Ʉɪɨɦɟ ɨɫɧɨɜɧɵɯ ɭɱɚɫɬɤɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 

ɩɨɦɟɳɟɧɢɹ: 

- ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨ-ɪɚɡɞɚɬɨɱɧɚɹ; 

- ɫɤɥɚɞɫɤɢɟ ɩɨɦɟɳɟɧɢɹ; 

- ɤɨɧɬɨɪɚ, ɤɨɦɧɚɬɚ ɨɬɞɵɯɚ, ɡɚɥ ɡɚɫɟɞɚɧɢɣ; 

- ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɨɣ ɭɡɟɥ (ɪɚɡɞɟɜɚɥɤɢ, ɭɦɵɜɚɥɶɧɵɟ, ɞɭɲɟɜɵɟ, ɬɭɚɥɟɬɵ). 

ɋɨɫɬɚɜ ɭɱɚɫɬɤɨɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɭɬɨɱɧɹɟɦ ɩɨɫɥɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɨ ɜɢɞɚɦ ɪɚɛɨɬ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɬɚɸɳɢɯ. 

 

2.6 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɟɣ ɪɚɛɨɬ 

Ɍɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ ɨɩɪɟɞɟɥɢɦ, ɩɨɥɶɡɭɹɫɶ ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɦɢ ɬɚɛɥɢɰɚɦɢ 

ɩɪɨɰɟɧɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɛɳɟɣ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɨ ɜɢɞɚɦ ɪɚɛɨɬ (ɬɚɛɥɢɰɵ 35-

39, [2]). ɂɬɨɝɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.4 ɉɪɢɥɨɠɟɧɢɟ Ȼ 

 

2.7 Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɬɚɸɳɢɯ 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɬɚɸɳɢɯ ɹɜɥɹɟɬɫɹ 

ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɨ ɜɢɞɚɦ ɪɚɛɨɬ, ɧɨɦɢɧɚɥɶɧɵɣ ɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞɵ ɜɪɟɦɟɧɢ 

ɪɚɛɨɱɢɯ.  

ɋɧɚɱɚɥɚ ɨɩɪɟɞɟɥɹɟɦ ɫɩɢɫɨɱɧɨɟ ɢ ɹɜɨɱɧɨɟ ɱɢɫɥɨ ɨɫɧɨɜɧɵɯ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɭɱɚɫɬɤɚɦ: 

Ɋɭɱ.ɹɜ.=Ɍɭɱ./(Ɏɧɪ· ɤ),                          (2.12) 

Ɋɭɱ.ɫɩ.=Ɍɭɱ./(Ɏɞɪ· ɤ),                          (2.13) 

ɝɞɟ   Ɋɭɱ.ɹɜ. ,Ɋɭɱ.ɫɩ – ɹɜɨɱɧɨɟ ɢ ɫɩɢɫɨɱɧɨɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ, ɱɟɥ.; 
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Ɍɭɱ – ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ ɩɨ ɭɱɚɫɬɤɚɦ, ɱɟɥ.; 

Ɏɧɪ, Ɏɞɪ – ɧɨɦɢɧɚɥɶɧɵɣ ɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞɵ ɜɪɟɦɟɧɢ ɪɚɛɨɱɢɯ, ɱ.; 

ɤ – ɩɥɚɧɢɪɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɜɵɩɨɥɧɟɧɢɹ ɫɦɟɧɧɵɯ ɧɨɪɦ ɜɵɪɚɛɨɬɤɢ 

(ɤ=1,05…1,15) [3]. 

ɇɨɦɢɧɚɥɶɧɵɣ ɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞɵ ɜɪɟɦɟɧɢ ɪɚɛɨɱɢɯ ɨɩɪɟɞɟɥɹɟɦ 

ɪɚɫɱɟɬɧɵɦ ɫɩɨɫɨɛɨɦ ɢɥɢ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɬɚɛɥɢɰɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɪɚɛɨɱɢɯ ɢ ɫɬɟɩɟɧɢ ɜɪɟɞɧɨɫɬɢ ɪɚɛɨɬ [2,3]. 

ɇɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ:  

 

Ɏɧɪ= (dɤ-dɜ-dɧ)· tɪ- dɩ.ɩɪ,                   (2.14) 

 

ɝɞɟ  dɤ =366 – ɱɢɫɥɨ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ; dɜ 

dɜ =103 – ɱɢɫɥɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ; 

dɧ = 15 – ɱɢɫɥɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ; 

tɪ = 8 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ; 

dɩ.ɩɪ = 15 – ɩɪɟɞɩɪɚɡɞɧɢɱɧɵɟ ɱɚɫɵ. 

Ɏɧɪ =(366-103-15)·8-15=1961 ɱ. 

ɉɪɢ ɨɞɧɨɫɦɟɧɧɨɣ ɪɚɛɨɬɟ: 

 

Ɏ=Ɏɧɨ=Ɏɧɪ,                          (2.15) 

 

ɝɞɟ Ɏ, Ɏɧ.ɨ, Ɏɧ.ɪ. – ɧɨɦɢɧɚɥɶɧɵɟ ɮɨɧɞɵ ɜɪɟɦɟɧɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɢ ɪɚɛɨɱɟɝɨ, ɬ. ɟ. ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɨɛɨɪɭɞɨɜɚɧɢɹ.    

 Ɏɧɪ= 1961 ɱ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ [1]: 

 

Ɏɞɪ=(dɤ-dɜ-dɧ-dɨ)·tɪ·η                     (2.16) 

 

ɝɞɟ  dɨ– ɱɢɫɥɨ ɨɬɩɭɫɤɧɵɯ ɞɧɟɣ ɜ ɩɥɚɧɢɪɭɟɦɨɦ ɩɟɪɢɨɞɟ; 
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  = 0,90 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɜɵɯɨɞ ɧɚ ɪɚɛɨɬɭ ɩɨ 

ɭɜɚɠɢɬɟɥɶɧɵɦ ɩɪɢɱɢɧɚɦ. 

Ɍɚɛɥɢɰɚ 2.5 ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɞɧɟɣ ɨɬɩɭɫɤɨɜ  
ɋɩɟɰɢɚɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ Ʉɨɥɢɱɟɫɬɜɨ ɞɧɟɣ 

Ʉɭɡɧɟɰ, ɦɟɞɧɢɤ, ɷɥɟɤɬɪɨɫɜɚɪɳɢɤ ɢ ɝɚɡɨɫɜɚɪɳɢɤ, ɦɨɥɹɪ 
24 

Ɇɨɣɳɢɤ, ɝɚɥɶɜɚɧɢɤ, ɢɫɩɵɬɚɬɟɥɶ ɞɜɢɝɚɬɟɥɹ  18 

Ɋɚɛɨɱɢɟ-ɪɟɦɨɧɬɧɢɤɢ ɞɪɭɝɢɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ  15 

 

Ɍɨɝɞɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

Ɏɞɪ =1592,1 ɱ. 

Ɏɞɪ =1635,3 ɱ. 

Ɏɞɪ =1656,9 ɱ.    
 Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɛɨɪɭɞɨɜɚɧɢɹ [5]: 

Ɏɞɨ=Ɏɧɨ· Ɉ  ,                          (2.17) 

ɝɞɟ Ɉ = 0,98 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɟɦ ɩɪɨɫɬɨɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ 

ɪɟɦɨɧɬɟ. 

Ɏɞɨ =1961 · 0,98=1921,8 ɱ. 

Ɋɚɫɱɟɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.6 

Ɍɚɛɥɢɰɚ 2.6 – Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 

Ɍɪɭɞɨ-

ɟɦɤɨɫɬɶ 

(Ɍɭɱ) 

ɑɢɫɥɨ ɪɚɛɨɱɢɯ, ɱɟɥ. 

Ɏɧɪ Ɏɞɪ 
Ɋɭɱ. ɹɜ. Ɋɭɱ. ɫɩ. 

ɪɚɫɱ. ɩɪɢɧ. ɪɚɫɱ. ɩɪɢɧ. 

Ɋɚɡɛɨɪɨɱɧɨ- ɋɛɨɪɨɱɧɵɟ 6941,3 1961 1635,3 3,35 3 4,24 4 

ɇɚɪɭɠɧɨɣ ɨɱɢɫɬɤɢ ɢ 

ɦɨɣɤɢ 
679,67 1961 1635, 0,34 1 0,41 1 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.6 

Ⱦɟɮɟɤɬɨɜɨɱɧɨ- 

ɢɫɩɵɬɚɬɟɥɶɧɨ-

ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ 

2029,5 1961 1656 1,03 1 1,22 1 

ɗɥɟɤɬɪɨɪɟɦɨɧɬɧɵɟ 2243,9 1961 1592 1,14 1 1,4 1 

Ɋɟɦɨɧɬ ɬɨɩɥɢɜɧɨɣ      

ɫɢɫɬɟɦɵ 
558 1961 1635 0,28 1 0,35 1 

ɋɥɟɫɚɪɧɵɟ 10298,8 1961 1635 5,25 5 6,29 6 

ɋɬɚɧɨɱɧɵɟ 5652,83 1961 1635 2,88 3 3,45 3 

Ʉɭɡɧɟɱɧɨ-ɬɟɪɦɢɱɟɫɤɢɟ 1846,76 1961 1635 0,94 1 1,12 1 

ɗɥɟɤɬɪɨɝɚɡɨɫɜɚɪɨɱɧɵɣ 1950,6 1961 1722 0,11 1 0,12 1 

Ʉɭɡɚɜɨ-

ɲɢɧɨɪɟɦɨɧɬɧɵɣ 
3215,96 1961 1592 1,6 1 2,02 2 

ȼɨɫɬɚɧɨɜɥɟɧɢɟ 

ɢɡɧɨɲɟɧɧɵɯ ɞɟɬɚɥɟɣ 
1557,4 1957 1722 1,52 1 1,57 1 

ɂɌɈȽɈ 35172,9       19   25 

 

2.8 Ɋɚɫɱɟɬ ɲɬɚɬɚ ɰɟɯɚ 

Ɉɛɳɟɟ ɱɢɫɥɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɨɩɪɟɞɟɥɹɟɦ ɤɚɤ ɫɭɦɦɭ: 

 

Ɋɩɪ=Ɋɫɩ+Ɋɜɫ,                          (2.18) 

 

ɝɞɟ Ɋɫɩ – ɫɩɢɫɨɱɧɨɟ ɱɢɫɥɨ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ       

(Ɋɫɩ=∑Ɋɭɱ.ɫɩ); 

ɝɞɟ   Ɋɜɫ – ɱɢɫɥɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ 

 (Ɋɜɫ=0,1Ɋɫɩ ). 

 Ɋɩɪ=23+(0,1·23)=25 ɱɟɥ. 

ɋɪɟɞɧɢɣ ɪɚɡɪɹɞ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɚɫɪ=(Ɋ1+2·Ɋ2+3·Ɋ3+4·Ɋ4+5·Ɋ5+6·Ɋ6)/Ɋɫɩ,       (2.19) 

 

ɝɞɟ Ɋ1…Ɋ2 – ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɪɚɡɪɹɞɚɦ. 
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ɚɫɪ=(1+2·2+3·10+4 ·12+5·2 +6 ·1)/25=3 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɪɚɡɪɹɞɚɦ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɩɪɢɦɟɪɧɨɦɭ ɩɪɨɰɟɧɬɧɨɦɭ ɫɨɨɬɧɨɲɟɧɢɸ (ɬɚɛɥɢɰɚ 2.7). 

Ɉɛɳɢɣ ɲɬɚɬ ɉɌɈ ɨɩɪɟɞɟɥɹɟɦ ɤɚɤ ɫɭɦɦɭ: 

 

Ɋ=Ɋɩɪ+Ɋɢɬɪ+Ɋɫɥ+Ɋɦɨɧ,                      (2.20) 

 

ɝɞɟ   Ɋɢɬɪ – ɱɢɫɥɨ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ (Ɋɢɬɪ=0,1Ɋɩɪ);  

Ɋɫɥ – ɱɢɫɥɨ ɫɥɭɠɚɳɢɯ (Ɋɫɥ=(0.02…0,03)·Ɋɩɪ); 

Ɋɦɨɧ – ɱɢɫɥɨ ɦɥɚɞɲɟɝɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ 

(Ɋɦɨɧ=(0,02..0,04)Ɋɩɪ). 

Ɋɢɬɪ=0,1·25=3ɱɟɥ, 

Ɋɫɥ=(0,02…0,03)·25 =1 ɱɟɥ, 

Ɋɦɨɧ=(0,02…0,04)·25=1 ɱɟɥ, 

Ɋ=25+3+1+1=30 ɱɟɥ. 

 

2.9 Ɋɚɫɱɟɬ ɱɢɫɥɚ ɨɫɧɨɜɧɨɝɨ ɪɟɦɨɧɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Ɋɉ ɱɢɫɥɨ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɦ 

ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ, ɚ ɨɫɬɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɛɢɪɚɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɪɟɦɨɧɬɚ ɫ ɭɱɟɬɨɦ ɬɢɩɨɜɵɯ ɩɪɨɟɤɬɨɜ. 

ɑɢɫɥɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɧɨ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɪɚɡɧɵɦ ɦɟɬɨɞɢɤɚɦ [2,39]. 

Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɉɌɈ ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 

ɜɢɞɚɦ: 

- ɦɟɬɚɥɥɨɪɟɠɭɳɢɟ ɫɬɚɧɤɢ; 

- ɦɨɟɱɧɵɟ ɦɚɲɢɧɵ; 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɨɫɬɚɥɶɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɫɩɟɰɢɮɢɤɚɰɢɢ ɨɫɧɚɳɟɧɢɹ ɪɚɛɨɱɢɯ ɦɟɫɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɪɟɦɨɧɬɚ ɦɚɲɢɧ /8/. 

 Ʉɨɥɢɱɟɫɬɜɨ ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ ɫɬɚɧɤɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [5]: 
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Sɫɬ= ·Tɫɬ/Ɏɞɨ· ɨ  ,                                              (2.22) 

ɝɞɟ   Ʉɫɬ= 1,0…1,3 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɡɚɝɪɭɡɤɢ ɉɌɈ; 

Tɫɬ - ɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɬɚɧɨɱɧɵɯ ɪɚɛɨɬ, ɱɟɥ. ɱ.; 

ɨ  = 0,86…0,90 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɚɧɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

[1]. 

Sɫɬ =1.3 · 5652.83/1921.8 · 0.88=4.34ɲɬ.  

ɩɪɢɧɢɦɚɟɦ Sɫɬ =4 ɲɬ. 

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɫɬɚɧɤɨɜ ɪɚɫɩɪɟɞɟɥɹɸɬ ɩɨ ɜɢɞɚɦ, ɩɨɥɶɡɭɹɫɶ 

ɫɥɟɞɭɸɳɢɦ ɩɪɨɰɟɧɬɧɵɦ ɫɨɨɬɧɨɲɟɧɢɟɦ [1]: 

- ɬɨɤɚɪɧɵɟ (0,35…0,50) ·4 = 2 ɲɬ; 

- ɮɪɟɡɟɪɧɵɟ (0,10…0,12) ·4 = 1ɲɬ; 

- ɫɜɟɪɥɢɥɶɧɵɟ (0,10…0,15) ·4 = 1ɲɬ; 

- ɲɥɢɮɨɜɚɥɶɧɵɟ (0,12…0,20) ·4 = 1ɲɬ; 

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɫɬɨɥɶɧɨ-ɫɜɟɪɥɢɥɶɧɵɯ ɫɬɚɧɤɨɜ, ɡɚɬɨɱɧɵɯ ɢ ɨɛɞɢɪɨɱɧɨ-

ɬɨɱɢɥɶɧɵɯ ɫɬɚɧɤɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɉɌɈ 70…80% ɨɬ ɨɛɳɟɝɨ ɩɚɪɤɚ ɨɫɧɨɜɧɵɯ 

ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ ɫɬɚɧɤɨɜ [3]. ɉɪɢɧɢɦɚɟɦ 3 ɫɬɚɧɤɚ ɧɚɫɬɨɥɶɧɨ-ɫɜɟɪɥɢɥɶɧɵɯ ɢ 

ɬɨɱɢɥɶɧɵɯ. 

Ʉɨɥɢɱɟɫɬɜɨ ɦɨɟɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [1]: 

ɑɢɫɥɨ ɦɨɟɱɧɵɯ ɦɚɲɢɧ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ 

Sɫɬ = Tɫɬ·Tɫɬ·t/Ɏɞɨ·Ɉ ·
t
,                                    (2.23) 

ɝɞɟ  ɌɊ – ɨɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ; 

t – ɜɪɟɦɹ ɦɨɣɤɢ ɨɞɧɨɣ ɩɚɪɬɢɢ ɞɟɬɚɥɟɣ ɢɥɢ ɭɡɥɨɜ (ɨɛɵɱɧɨ t = 0,5ɱ) /3/;  

Ɏɞ.ɨ.- ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɦɨɟɱɧɨɣ ɦɚɲɢɧɵ) ɡɚ ɩɥɚɧɢɪɭɟɦɵɣ 

ɩɟɪɢɨɞ,ɱ (ɩɪɢ ɨɞɧɨɫɦɟɧɧɨɣ ɪɚɛɨɬɟ Ɏɞ.ɨ=(1961); 

Ɉ = 0,6…0,8 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɞɧɨɜɪɟɦɟɧɧɭɸ ɡɚɝɪɭɡɤɭ 

ɦɨɟɱɧɨɣ ɦɚɲɢɧɵ; (ɫɬɪ.79 [1]); 
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
t
= 0,8…0,9–ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɟɱɧɨɣ ɦɚɲɢɧɵ; (ɫɬɪ.79 [3]). 

Sɫɬ =28151/2070·0,9=1,51. 

ɉɪɢɧɢɦɚɟɦ 2 ɦɨɟɱɧɵɟ ɦɚɲɢɧɵ. 

Ɉɫɬɚɥɶɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɢɜɟɞɟɧɨ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ    

 

2.10 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɹɯ ɢ 
ɨɛɳɚɹ ɤɨɦɩɨɧɨɜɤɚ ɉɌɈ 

 

Ⱦɥɹ ɭɫɥɨɜɢɣ ɉɌɈ ɩɥɨɳɚɞɢ ɭɱɚɫɬɤɨɜ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɭɞɟɥɶɧɵɦ ɩɥɨɳɚɞɹɦ 

(ɩɨ ɱɢɫɥɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɪɚɛɨɱɢɯ ɦɟɫɬ, ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɮɪɨɧɬɚ ɪɟɦɨɧɬɚ, ɩɪɢɜɟɞɟɧɧɵɯ ɪɟɦɨɧɬɨɜ ɢ ɬ.ɩ.): 

           

Fɭɱ = Fɭɞ ·Nɭɱ,                                         (2.24) 

 

ɝɞɟ Fɭɞ – ɭɞɟɥɶɧɚɹ ɩɥɨɳɚɞɶ ɧɚ ɟɞɢɧɢɰɭ ɩɨɤɚɡɚɬɟɥɹ; 

N ɭɱ –ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ (ɱɢɫɥɨ ɪɚɛɨɱɢɯ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɩ.). 

 ɍɞɟɥɶɧɵɟ ɩɥɨɳɚɞɢ ɛɟɪɟɦ ɢɡ ɧɨɪɦɚɬɢɜɧɨ ɫɩɪɚɜɨɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ 

(ɬɚɛɥɢɰɚ 2.8 [6]).  ɍɞɟɥɶɧɵɟ ɩɥɨɳɚɞɢ ɩɪɢɜɨɞɹɬɫɹ ɜ ɧɨɪɦɚɬɢɜɧɨ-ɫɩɪɚɜɨɱɧɨɣ 

ɥɢɬɟɪɚɬɭɪɟ. ɇɚɩɪɢɦɟɪ, ɧɚ 1 ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɧɚɡɧɚɱɟɧɢɹ ɭɱɚɫɬɤɚ ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɚɬɢɜɵ (ɫɦ. ɬɚɛɥ.2.13). 

ɉɥɨɳɚɞɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ (Fɜɫ), ɫɤɥɚɞɫɤɢɯ (Fɫɤ) ɢ ɤɨɧɬɨɪɫɤɨ-ɛɵɬɨɜɵɯ 

(Fɤɛ) ɩɨɦɟɳɟɧɢɣ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɫɥɟɞɭɸɳɢɦ ɫɨɨɬɧɨɲɟɧɢɹɦ: 

 

Fɜɫ=(0,10-0,12)·Fɩɪ; 

Fɫɤ=(0,08-0,10)·Fɩɪ; 

Fɤɛ=(0,05-0,06)·Fɩɪ,                                  (2.25) 

 

ɝɞɟ Fɩɪ – ɨɛɳɚɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɩɥɨɳɚɞɶ (Fɩɪ=∑Fɭɱ.ɪɚɫ.).                              

 Ɋɚɫɱɟɬɵ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɩɥɨɳɚɞɹɯ ɩɪɢɜɨɞɢɦ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ 2.7 
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Ɍɚɛɥɢɰɚ 2.7 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɩɥɨɳɚɞɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɭɱɚɫɬɤɚ 

ɑɢɫɥɨ 

ɪɚɛɨɱɢɯ ɧɚ 

ɭɱɚɫɬɤɟ 

(Nɭɱ) 

ɍɞɟɥɶɧɚɹ 

ɩɥɨɳɚɞɶ (Fɭɞ) 

Ɋɚɫɱɟɬɧɚɹ 

ɩɥɨɳɚɞɶ, 

(Fɭɱ.ɪɚɫ.) 

ɉɥɨɳɚɞɶ, 

ɩɪɢɧɹɬɚɹ ɩɨ 

ɩɥɚɧɢɪɨɜɤɟ, 

(Fɭɱ.ɩɪ) 

1.ɇɚɪɭɠɧɨɣ ɨɱɢɫɬɤɢ 

ɢ ɦɨɣɤɢ 1 
25 25 36 

2.Ɋɚɡɛɨɪɨɱɧɨ -

ɫɛɨɪɨɱɧɵɣ 
4 28 112 108 

3.Ⱦɟɮɟɤɬɨɜɨɱɧɨ-

ɢɫɩɵɬɚɬɟɥɶɧɨ-

ɪɟɝɭɥɢɪɨɜɚɱɧɵɣ 1 

30 30 36 

4ɋɥɟɫɚɪɧɵɣ 6 20 120 120 

5Ɋɟɦɨɧɬ ɬɨɩɥɢɜɧɨɣ 

ɫɢɫɬɟɦɵ 1 
20 20 18 

6ɋɬɚɧɨɱɧɵɣ 3 15 45 72 

7ɗɥɟɤɬɪɨɝɚɡɨɫɜɚɪɨɱ

ɧɵɣ 1 
25 25 36 

8Ʉɭɡɧɟɱɧɨ-

ɬɟɪɦɢɱɟɫɤɢɣ 1 
30 30 36 

9ɗɥɟɤɬɪɨɪɟɦɨɧɬɧɵɣ 
1 

18 18 18 

1ȼɨɫɬɨɧɨɜɢɬɟɥɶɧɵɣ 1 22 22 36 

11.Ʉɭɡɨɜɨ-

ɲɢɧɨɪɟɦɨɬɧɵɣ 
1 40 40 36 

ȼɫɟɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɨɦɟ-ɣ 

  397 468 

ɋɤɥɚɞɫɤɢɟ 

ɩɨɦɟɳɟɧɢɹ 
  47,6 72 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ   39,7 36 

Ʉɨɧɬɨɪɫɤɪ-ɛɵɬɨɜɵɟ   23,8 36 

ɂɬɨɝɨ   508,12 648 
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Ɉɛɳɭɸ ɩɥɨɳɚɞɶ ɡɞɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɪɩɭɫɚ ɨɩɪɟɞɟɥɹɟɦ ɩɭɬɟɦ 

ɫɭɦɦɢɪɨɜɚɧɢɹ ɜɫɟɯ ɩɥɨɳɚɞɟɣ: 

Fɡɞ=Fɩɪ+Fɜɫ+Fɫɤ+Fɤɛ,                                  (2.26) 

Fɡɞ=468+36+36+36=648 

ɇɚ ɨɫɧɨɜɟ ɪɚɫɫɱɢɬɚɧɧɨɣ ɩɥɨɳɚɞɢ ɨɩɪɟɞɟɥɹɟɦ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɪɩɭɫɚ Ɋɉ: 

1) ȼɵɛɨɪ ɲɢɪɢɧɵ ɡɞɚɧɢɹ: 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɲɢɪɢɧɭ ɩɪɢɧɢɦɚɟɦ ɬɚɤ, ɱɬɨɛɵ ɟɟ ɨɬɧɨɲɟɧɢɟ ɤ ɞɥɢɧɟ 

ɡɞɚɧɢɹ ɫɨɫɬɚɜɥɹɥɨ ɩɪɢɦɟɪɧɨ 1/3. ɋɨɝɥɚɫɧɨ ɋɇɢɉ ɲɢɪɢɧɭ ɭɬɨɱɧɹɟɦ ɩɨ 

ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ – 12, 18, 24, 36, 54, 72ɦ. ɉɨ ɲɢɪɢɧɟ ɦɨɝɭɬ ɛɵɬɶ ɨɞɧɨ-, ɞɜɭɯ- 

ɬɪɟɯ-, ɢ ɱɟɬɵɪɟɯɩɪɨɥɟɬɧɵɟ ɡɞɚɧɢɹ. Ⱦɥɢɧɚ ɫɪɟɞɧɢɯ ɩɪɨɥɟɬɨɜ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ 

12, 18, 24ɦ, ɤɪɚɣɧɢɟ – 6ɦ. 

ɒɢɪɢɧɚ ɡɞɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ – 18ɦ. 

2) Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɡɞɚɧɢɹ (Lɪ): 

Lɪ=Fɡɞ/ȼ,                                              (2.27) 

Lɪ=648/18=36ɦ. 

Ⱦɥɢɧɭ ɡɞɚɧɢɹ ɩɪɢɧɢɦɚɟɦ ɤɪɚɬɧɨɣ 6ɦ – 36ɦ. 

ɉɨɫɥɟ ɨɛɨɫɧɨɜɚɧɢɹ ɫɯɟɦɵ ɤɨɦɩɨɧɨɜɤɢ ɢ ɝɚɛɚɪɢɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɤɨɪɩɭɫɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦ ɨɛɳɢɣ ɩɥɚɧ ɤɨɦɩɨɧɨɜɤɢ ɉɌɈ. 

Ʉ ɩɥɚɧɢɪɨɜɤɟ ɩɪɢɥɚɝɚɟɦ ɫɩɟɰɢɮɢɤɚɰɢɸ ɭɱɚɫɬɤɨɜ.  

 

 2.11 Ɉɛɳɚɹ ɤɨɦɩɨɧɨɜɤɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɪɩɭɫɚ 

ɍɱɚɫɬɤɢ ɧɚ ɩɥɚɧɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɪɩɭɫɚ ɪɚɡɦɟɳɚɸɬɫɹ ɬɚɤ, ɱɬɨɛɵ 

ɪɟɦɨɧɬɢɪɭɟɦɵɟ ɚɝɪɟɝɚɬɵ ɩɟɪɟɦɟɳɚɥɢɫɶ ɛɵ ɩɨ ɧɚɢɤɪɚɬɱɚɣɲɟɦɭ ɩɭɬɢ, ɚ 

ɜɡɚɢɦɨɫɜɹɡɶ ɪɚɡɛɨɪɨɱɧɨ-ɫɛɨɪɨɱɧɵɯ ɭɱɚɫɬɤɨɜ ɢ ɭɱɚɫɬɤɨɜ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ 

ɞɟɬɚɥɟɣ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ ɛɵ ɯɨɞɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɧɚɩɪɚɜɥɟɧɢɸ 

ɨɫɧɨɜɧɨɝɨ ɝɪɭɡɨɩɨɬɨɤɚ. 

Ʉɭɡɧɟɱɧɵɣ, ɫɜɚɪɨɱɧɵɣ, ɦɟɞɧɢɰɤɨ-ɪɚɞɢɚɬɨɪɧɵɣ ɭɱɚɫɬɤɢ ɢ ɛɵɬɨɜɵɟ 

ɩɨɦɟɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɬɞɟɥɢɬɶ ɤɚɩɢɬɚɥɶɧɵɦɢ ɨɝɧɟɫɬɨɣɤɢɦɢ ɫɬɟɧɚɦɢ. 
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ɋɬɟɧɵ ɪɚɫɩɨɥɚɝɚɸɬ ɩɨ ɨɩɨɪɚɦ ɮɟɪɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɩɨɪɚɦɢ ɩɪɢɧɢɦɚɸɬ 

ɪɚɜɧɵɦ 6 ɦ. ɉɟɪɢɦɟɬɪ ɡɞɚɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɵɦ ɩɪɢ ɡɚɞɚɧɧɨɣ 

ɩɥɨɳɚɞɢ, ɬɨ ɟɫɬɶ ɨɬɧɨɲɟɧɢɟ ɞɥɢɧɵ ɡɞɚɧɢɹ ɤ ɟɝɨ ɲɢɪɢɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 

3:1. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɜ ɉɌɈ ɪɚɫɫɬɚɜɥɹɸɬ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɨɟɡɞɨɜ ɢ 

ɩɪɨɯɨɞɨɜ, ɤɚɩɢɬɚɥɶɧɵɟ ɫɬɟɧɵ ɤɥɚɞɭɬ ɜ ɞɜɚ ɤɢɪɩɢɱɚ (ɬɨɥɳɢɧɚ 52 ɫɦ), ɚ ɩɪɨɫɬɵɟ 

– ɜ ɨɞɢɧ ɢɥɢ ɩɨɥɨɜɢɧɚ ɤɢɪɩɢɱɚ. ɒɢɪɢɧɭ ɞɜɟɪɟɣ ɜɵɛɢɪɚɟɦ ɩɨ ȽɈɋɌɭ: 0,8;1,2; 

1,5; 2,0 ɦ, ɲɢɪɢɧɭ ɜɨɪɨɬ – 2,3; 4,0; 5,0 ɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɟɦɨɧɬɢɪɭɟɦɵɯ ɦɚɲɢɧ. ɋ ɭɱɟɬɨɦ ɢɦɟɸɳɟɣɫɹ ɩɥɨɳɚɞɢ 

ɩɪɨɢɡɜɨɞɢɦ ɩɥɚɧɢɪɨɜɤɭ ɧɚ ɨɫɧɨɜɟ ɪɚɫɱɟɬɨɜ ɩɥɨɳɚɞɟɣ ɰɟɯɚ, ɦɚɤɫɢɦɚɥɶɧɨ 

ɨɫɬɚɜɥɹɹ ɫɭɳɟɫɬɜɭɸɳɢɟ ɭɱɚɫɬɤɢ. ɉɪɢ ɤɨɦɩɨɧɨɜɤɟ, ɬɪɭɞɧɨ ɨɛɟɫɩɟɱɢɬɶ 

ɫɨɜɩɚɞɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɩɥɨɳɚɞɟɣ ɫ ɩɪɢɧɹɬɵɦɢ, ɞɨɩɭɫɤɚɟɬɫɹ ɢɯ ɪɚɫɯɨɠɞɟɧɢɟ ɜ 

ɩɪɟɞɟɥɚɯ 15% [1], ɚ ɬɚɤ ɠɟ ɭɱɢɬɵɜɚɟɬɫɹ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. 

 

2.12 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ – ɜɚɠɧɵɣ ɮɚɤɬɨɪ ɭɫɤɨɪɟɧɢɹ 

ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ. ɉɨɷɬɨɦɭ 

ɜɵɩɭɫɤɧɢɤ Ʉɚɡɚɧɫɤɨɝɨ ȽȺɍ, ɨɫɜɨɢɜɲɢɣ ɩɪɨɝɪɚɦɦɵ ɛɚɤɚɥɚɜɪɢɚɬɚ, ɞɨɥɠɟɧ 

ɨɛɥɚɞɚɬɶ ɫɩɨɫɨɛɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɧɨɰɟɧɧɨɣ ɫɨɰɢɚɥɶɧɨɣ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɉɫɧɨɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ ɹɜɥɹɸɬɫɹ ɮɢɡɢɱɟɫɤɢɟ 

ɭɩɪɚɠɧɟɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɯ ɫɬɨɪɨɧ 

ɢɧɞɢɜɢɞɭɭɦɚ, ɫɩɨɫɨɛɫɬɜɭɹ ɪɚɡɜɢɬɢɸ ɟɝɨ ɞɜɢɝɚɬɟɥɶɧɵɯ ɤɚɱɟɫɬɜ, ɭɦɟɧɢɣ ɢ 

ɧɚɜɵɤɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɋ ɷɬɨɣ ɰɟɥɶɸ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɩɨɫɨɛɵ ɢ ɦɟɬɨɞɵ ɩɨ ɪɚɡɜɢɬɢɸ ɮɢɡɢɱɟɫɤɢɯ 

ɫɩɨɫɨɛɧɨɫɬɟɣ: 

- ɪɚɡɜɢɬɢɟ ɫɬɚɬɢɱɟɫɤɨɣ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɵɧɨɫɥɢɜɨɫɬɢ ɦɵɲɰ ɩɚɥɶɰɟɜ ɢ 

ɤɢɫɬɟɣ ɪɭɤ; 

- ɪɚɡɜɢɬɢɟ ɪɭɱɧɨɣ ɥɨɜɤɨɫɬɢ, ɤɨɠɧɨɣ ɢ ɦɵɲɟɱɧɨ-ɫɭɫɬɚɜɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɝɥɚɡɨɦɟɪɚ; 
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- ɪɚɡɜɢɬɢɟ ɫɢɥɵ ɢ ɫɬɚɬɢɱɟɫɤɨɣ ɜɵɧɨɫɥɢɜɨɫɬɢ ɩɨɡɧɵɯ ɦɵɲɰ ɫɩɢɧɵ, 

ɠɢɜɨɬɚ ɢ ɪɚɡɝɢɛɚɬɟɥɟɣ ɛɟɞɪɚ; 

- ɪɚɡɜɢɬɢɟ ɬɨɱɧɨɫɬɢ ɭɫɢɥɢɣ ɦɵɲɰɚɦɢ ɩɥɟɱɟɜɨɝɨ ɩɨɹɫɚ.   

Ɂɚɧɹɬɢɹ ɩɨ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ 

ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɫɩɨɪɬɚ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɵɦ ɫɨɯɪɚɧɹɟɬɫɹ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ, 

ɟɝɨ ɩɫɢɯɢɱɟɫɤɨɟ ɛɥɚɝɨɩɨɥɭɱɢɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ ɮɢɡɢɱɟɫɤɢɟ ɫɩɨɫɨɛɧɨɫɬɢ. 

Ɍɜɨɪɱɟɫɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɢɡɤɭɥɶɬɭɪɧɨ-ɫɩɨɪɬɢɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɷɬɢɯ 

ɭɫɥɨɜɢɹɯ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɠɢɡɧɟɧɧɨ-ɜɚɠɧɵɯ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɰɟɥɟɣ ɢɧɞɢɜɢɞɭɭɦɚ 
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3. ɉɊɈȿɄɌɇȺə ɑȺɋɌɖ 

3.1 Ɉɩɢɫɚɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɭɫɬɚɧɨɜɤɢ ɢ ɩɪɢɧɰɢɩ ɟɝɨ ɪɚɛɨɬɵ 

 

ɍɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ ɫɬɚɧɢɧɵ 14, ɧɚ ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧɚ 

ɧɚɩɪɚɜɥɹɸɳɚɹ 8 ɫɭɩɩɨɪɬɚ 15. ɇɚ ɫɭɩɩɨɪɬɟ ɭɫɬɚɧɨɜɥɟɧ ɦɨɧɬɚɠɧɵɣ ɫɬɨɥ 16, ɧɚ 

ɤɨɬɨɪɨɦ ɡɚɤɪɟɩɥɹɸɬ ɨɛɪɚɛɚɬɵɜɚɟɦɭɸ ɞɟɬɚɥɶ (ɪɢɫɭɧɨɤ 3.1). 

 

 

Ɋɢɫɭɧɨɤ 3.1 – ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɩɥɨɫɤɨɝɨ ɲɥɢɮɨɜɚɧɢɹ ɝɨɥɨɜɤɢ ɛɥɨɤɚ 

ɰɢɥɢɧɞɪɨɜ 
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ɋɭɩɩɨɪɬ ɩɪɢɜɨɞɢɬɫɹ ɜ ɞɜɢɠɟɧɢɟ ɯɨɞɨɜɵɦ ɜɢɧɬɨɦ 1 ɱɟɪɟɡ ɪɟɞɭɤɬɨɪ 11. 

ɉɟɪɟɤɥɸɱɟɧɢɟ ɩɟɪɟɞɚɱ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɵɱɚɝɚɦɢ 12. ɇɚ ɫɬɨɣɤɟ 17 ɭɫɬɚɧɨɜɥɟɧɚ 

ɤɚɪɟɬɤɚ 7, ɤɨɬɨɪɚɹ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ ɧɚɩɪɚɜɥɹɸɳɟɣ 9. ɉɟɪɟɦɟɳɟɧɢɟ ɤɚɪɟɬɤɢ 7 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɯɨɞɨɜɵɦ ɜɢɧɬɨɦ 2. ɉɪɢɜɨɞ ɜɢɧɬɚ ɪɚɫɩɨɥɨɠɟɧ ɜɧɭɬɪɢ 

ɫɬɚɧɢɧɵ. ɇɚ ɤɚɪɟɬɤɟ 7 ɠɟɫɬɤɨ ɭɫɬɚɧɨɜɥɟɧɚ ɬɪɚɜɟɪɫɚ 18, ɧɚ ɤɨɬɨɪɨɣ ɤɪɟɩɹɬɫɹ 

ɲɥɢɮɨɜɚɥɶɧɚɹ ɝɨɥɨɜɤɚ 3 ɫ ɤɪɭɝɨɦ 4 ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 19 ɫ ɪɟɦɟɧɧɨɣ 

ɩɟɪɟɞɚɱɟɣ 10. ɇɚɬɹɠɟɧɢɟ ɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɞɜɢɠɟɧɢɟɦ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɜ ɩɚɡɚɯ ɤɪɨɧɲɬɟɣɧɚ 5. 

ɋɬɚɧɨɤ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

Ⱦɟɬɚɥɶ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɫɬɨɥɟ 16 ɢ ɤɪɟɩɢɬɫɹ ɡɚɠɢɦɚɦɢ. Ɂɚɬɟɦ 

ɩɨɞɜɨɞɹɬ ɲɥɢɮɨɜɚɥɶɧɭɸ ɝɨɥɨɜɤɭ ɫ ɤɪɭɝɨɦ ɤ ɤɪɚɸ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɞɟɬɚɥɢ ɢ 

ɧɚɫɬɪɚɢɜɚɸɬ ɧɚ ɧɭɠɧɭɸ ɝɥɭɛɢɧɭ ɨɛɪɚɛɨɬɤɢ. Ɂɚɬɟɦ ɜɤɥɸɱɚɸɬ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 19 ɢ ɩɪɢɜɨɞɹɬ ɜɨ ɜɪɚɳɟɧɢɟ ɲɥɢɮɨɜɚɥɶɧɵɣ ɤɪɭɝ 4. Ɂɚɬɟɦ 

ɜɤɥɸɱɚɸɬ ɩɪɢɜɨɞ ɩɟɪɟɦɟɳɟɧɢɹ ɫɭɩɩɨɪɬɚ 15, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɢɜ 

ɧɟɨɛɯɨɞɢɦɭɸ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ. ɉɨɫɥɟ ɩɟɪɜɨɝɨ ɩɪɨɯɨɞɚ ɞɟɬɚɥɶ 

ɩɟɪɟɦɟɳɚɸɬ ɨɛɪɚɬɧɨ, ɫɭɩɩɨɪɬ ɩɟɪɟɦɟɳɚɸɬ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɧɚ 

ɲɢɪɢɧɭ ɪɚɜɧɨɣ ɞɢɚɦɟɬɪɭ ɤɪɭɝɚ ɢ ɞɟɥɚɸɬ ɫɥɟɞɭɸɳɢɣ ɩɪɨɯɨɞ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɬɚɧɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɚɬɨɱɧɨ 

ɜɵɫɨɤɭɸ ɠɟɫɬɤɨɫɬɶ ɩɨɥɨɠɟɧɢɹ ɤɪɭɝɚ, ɚ ɞɟɬɚɥɶ ɦɨɠɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɜ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɜ ɥɸɛɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

 

3.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɥɹ ɩɪɢɜɨɞɚ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ 

ɒɥɢɮɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɦ ɲɥɢɮɨɜɚɥɶɧɵɦ ɤɪɭɝɨɦ ɱɚɲɟɱɧɨɝɨ ɬɢɩɚ ɧɚ 

ɛɚɤɟɥɢɬɨɜɨɣ ɫɜɹɡɤɟ ɬɜɟɪɞɨɫɬɶɸ Ɇ2 ɡɟɪɧɢɫɬɨɫɬɶɸ 125 ɑɐ-150×70×38.  

Ɇɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɲɥɢɮɨɜɚɧɢɟ ɬɨɪɰɨɦ ɤɪɭɝɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 

 

47,220003,0617,0 6,05,07,0 === zxr

ȾN
btVCN ɤȼɬ        (3.1) 

 

ɝɞɟ  ɋN = 0,59 – ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɥɹ ɤɨɥɶɰɟɜɨɝɨ ɤɪɭɝɚ (ɬɚɛɥ. 56.Д1Ж); 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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VȾ = 6 ɦ/ɦɢɧ – ɩɟɪɟɦɟɳɟɧɢɟ ɞɟɬɚɥɢ (ɬɚɛɥ.55.Д1Ж); 

t = 0,03 ɦɦ – ɝɥɭɛɢɧɚ ɲɥɢɮɨɜɚɧɢɹ (ɬɚɛɥ.55.Д1Ж); 

b = 200 ɦɦ – ɲɢɪɢɧɚ ɲɥɢɮɨɜɚɧɢɹ (ɞɢɚɦɟɬɪ ɤɪɭɝɚ); 

r = 0,7 – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ (ɬɚɛɥ. 56.Д1Ж); 

x = 0,5 – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ (ɬɚɛɥ. 56.Д1Ж); 

z = 0,6 – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ (ɬɚɛɥ. 56.Д1Ж). 

Ɉɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɤɪɭɝɚ VК = 25…30 ɦ/ɫ (ɬɚɛɥ.55.Д1Ж). 

ɍɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɤɪɭɝɚ ɫɨɫɬɚɜɥɹɟɬ 

 

250
2,0

2252
=


=


=

D

V ɫ-1                    (3.2) 

 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɪɭɝɚ 

 

2388
14,3

2503030
=


=


=




n ɫ-1                   (3.3) 

 

ȼɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɚɫɢɧɯɪɨɧɧɵɣ 4Ⱥɋ80ȼ2ɍ3: 

ɊȾȼ = 2,5 ɤȼɬ (ɬɚɛɥ.27.[2]); 

n = 2745 ɦɢɧ-1; 

m = 20,4 ɤɝ. 

ɍɬɨɱɧɢɦ ɨɤɪɭɠɧɭɸ ɫɤɨɪɨɫɬɶ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ 

 

7,28
60

2,0274514,3

60
=


=


=

Dn
V

 ɦ/ɫ            (3.4) 

 

ȼɵɛɪɚɧɧɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɬɪɟɛɨɜɚɧɢɹɦ ɲɥɢɮɨɜɚɧɢɹ. 

 

 

 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
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3.3 Ɋɚɫɱɟɬ ɬɪɚɜɟɪɫɵ ɧɚ ɩɪɨɱɧɨɫɬɶ 

Ɍɪɚɜɟɪɫɚ ɪɚɛɨɬɚɟɬ ɧɚ ɢɡɝɢɛ. 

 

 

Ɋɢɫɭɧɨɤ 3.2 – ɋɯɟɦɚ ɧɚɝɪɭɠɟɧɢɹ ɬɪɚɜɟɪɫɵ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɬɪɚɜɟɪɫɵ ɫɨɫɬɚɜɥɹɟɬ 

202000240200700220240700 =+=+= ЭȽ GGɆ ɇ·ɦɦ 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɬɪɚɜɟɪɫɵ ɧɚ ɢɡɝɢɛ ɡɚɩɢɲɟɬɫɹ ɬɚɤ 

  =
W

Ɇ
,                            (3.5) 

ɝɞɟ   Ɇ – ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɇ·ɦɦ; 

[σ] – ɞɨɩɭɫɬɢɦɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɫɢ, Ɇɉɚ; 

W – ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ, ɦɦ3. 

Ⱦɥɹ ɬɪɚɜɟɪɫɵ ɜɵɛɢɪɚɟɦ ɫɟɱɟɧɢɟ ɞɜɭɬɚɜɪ №14 ȽɈɋɌ8239-89: 

W = 81700 ɦɦ3 – ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ (ɬɚɛɥ.65.[2]); 

h = 140 ɦɦ – ɜɵɫɨɬɚ ɛɚɥɤɢ; 

b = 73 ɦɦ – ɲɢɪɢɧɚ ɩɨɥɤɢ. 

GȽ Gɗ 

700 

240 

ɷɆ 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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Ⱦɨɩɭɫɬɢɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɢɡɝɢɛɚ ɫɨɫɬɚɜɥɹɸɬ 

  1202006,06,0 === Ɍ Ɇɉɚ                   (3.6) 

ɝɞɟ   0,6 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ; 

σɌ = 200 Ɇɉɚ – ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɞɥɹ ɫɬɚɥɢ ɋɬ.3 [3]. 

ɇɚɩɪɹɠɟɧɢɹ ɢɡɝɢɛɚ ɜ ɬɪɚɜɟɪɫɟ 

8,10
81700

202000
== Ɇɉɚ < 120 Ɇɉɚ. 

ɉɪɨɱɧɨɫɬɶ ɬɪɚɜɟɪɫɵ ɨɛɟɫɩɟɱɟɧɚ. 

 

3.4 Ɋɚɫɱɟɬ ɫɜɚɪɧɨɝɨ ɲɜɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɫɜɚɪɧɨɝɨ ɲɜɚ ɩɨ ɤɚɫɚɬɟɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ. 

  



=

27,0

6

bk

Ɇ
,                          (3.7) 

ɝɞɟ   Ɇ – ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɇ·ɦɦ; 

k = 5 ɦɦ – ɜɵɫɨɬɚ ɤɚɬɟɬɚ ɫɜɚɪɧɨɝɨ ɲɜɚ; 

b = 140 ɦɦ – ɞɥɢɧɚ ɲɜɚ. 

Ⱦɨɩɭɫɤɚɟɦɵɟ ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ 

  602003,03,0 === Ɍ Ɇɉɚ                  (3.8) 

ɝɞɟ   0,3 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ; 

σɌ = 200 Ɇɉɚ – ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɞɥɹ ɫɬɚɥɢ ɋɬ.3 [3]. 

Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɜɚɪɧɨɦ ɲɜɟ 

7,17
14057,0

2020006
2
=




= Ɇɉɚ < 60 Ɇɉɚ. 

 

 3.5 Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɪɟɦɨɧɬɚ ɝɨɥɨɜɤɢ ɛɥɨɤɚ 
ɰɢɥɢɧɞɪɨɜ 

ɉɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɪɟɦɨɧɬɚ ɦɚɲɢɧ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɫɧɢɠɟɧɢɢ ɟɝɨ 

ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɝɥɚɜɧɚɹ ɩɪɨɛɥɟɦɚ ɪɟɦɨɧɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɯɨɡɹɣɫɬɜɚ. ȼ 

ɫɬɪɭɤɬɭɪɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɪɟɦɨɧɬɚ ɦɚɲɢɧ 60…70% ɡɚɬɪɚɬ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 

ɩɨɤɭɩɤɭ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ, ɤɨɬɨɪɵɟ ɞɚɠɟ ɜ ɭɫɥɨɜɢɹɯ ɪɵɧɤɚ ɨɫɬɚɸɬɫɹ 

ɞɟɮɢɰɢɬɧɵɦɢ ɩɪɢ ɪɨɫɬɟ ɰɟɧ. Ɉɫɧɨɜɧɨɣ ɩɭɬɶ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɪɟɦɨɧɬɚ 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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ɦɚɲɢɧ – ɫɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 

ɞɟɬɚɥɟɣ – ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɩɭɬɟɣ ɷɤɨɧɨɦɢɢ ɦɚɬɟɪɢɚɥɶɧɨ-ɫɵɪɶɟɜɵɯ ɢ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɪɟɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ, ɬɚɤ ɤɚɤ ɡɚɬɪɚɬɵ 

ɷɧɟɪɝɢɢ, ɦɟɬɚɥɥɨɜ ɢ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ 25…30 ɪɚɡ ɦɟɧɶɲɟ, ɱɟɦ ɡɚɬɪɚɬɵ ɩɪɢ 

ɢɡɝɨɬɨɜɥɟɧɢɢ ɧɨɜɵɯ ɞɟɬɚɥɟɣ. 

ɍɱɢɬɵɜɚɹ ɜɫɟ ɷɬɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɜ ɩɪɨɟɤɬɟ, ɜ ɉɌɈ ɩɪɟɞɩɪɢɹɬɢɹ 

ɪɚɡɪɚɛɨɬɚɧ ɭɱɚɫɬɨɤ ɩɨ ɪɟɦɨɧɬɭ ɝɨɥɨɜɨɤɢ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ. 

ȼ ɉɌɈ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɬ ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɝɨɥɨɜɨɤ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ, 

ɩɨɷɬɨɦɭ ɫɢɥɶɧɨ ɢɡɧɨɲɟɧɧɵɟ ɞɟɬɚɥɢ, ɭɡɥɵ ɜɵɛɪɚɤɨɜɵɜɚɸɬɫɹ, ɚ ɜɦɟɫɬɨ ɧɢɯ 

ɡɚɤɭɩɚɸɬ ɧɨɜɵɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɚ ɩɨɜɵɲɚɟɬɫɹ. 

Ɍɚɤɠɟ ɩɥɨɫɤɢɦ ɲɥɢɮɨɜɚɧɢɟɦ ɦɨɠɧɨ ɜɨɫɫɬɚɧɨɜɢɬɶ ɥɸɛɵɟ ɩɥɨɫɤɢɟ 

ɩɨɜɟɪɯɧɨɫɬɢ.  

ɋ ɭɱɟɬɨɦ ɜɵɲɟɭɤɚɡɚɧɧɨɝɨ ɜ ɩɪɨɟɤɬɟ ɪɚɡɪɚɛɨɬɚɧɚ ɩɨɥɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 

ɪɟɦɨɧɬɚ ɝɨɥɨɜɤɢ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ. 

 

3.6 Ɋɚɡɪɚɛɨɬɤɚ ɦɚɪɲɪɭɬɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɪɟɦɨɧɬɚ ɝɨɥɨɜɤɢ ɛɥɨɤɚ 
ɰɢɥɢɧɞɪɨɜ 

Ɉɰɟɧɤɚ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɨɥɢɱɟɫɬɜɚ ɜɪɟɦɟɧɢ ɢ ɬɪɟɛɭɟɦɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ 

ɪɚɛɨɱɟɝɨ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɧɨɣ ɪɚɛɨɬɵ ɧɭɠɧɨ ɞɥɹ ɩɪɚɜɢɥɶɧɨɣ ɨɩɥɚɬɵ 

ɬɪɭɞɚ ɪɚɛɨɱɟɝɨ. Ⱦɚɧɧɵɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɨɪɦɢɪɨɜɚɧɢɹ ɫɥɭɠɚɬ ɨɫɧɨɜɨɣ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɪɨɰɟɫɫɚ, ɫɪɟɞɧɟɝɨ ɪɚɡɪɹɞɚ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɚɪɲɪɭɬɧɨɣ ɤɚɪɬɵ ɫɥɭɠɚɬ ɤɚɪɬɚ 

ɷɫɤɢɡɨɜ ɢɥɢ ɪɟɦɨɧɬɧɵɣ ɱɟɪɬɟɠ ɞɟɬɚɥɢ, ɫɯɟɦɚ ɜɵɛɪɚɧɧɨɝɨ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 

ɫɩɨɫɨɛɚ ɪɟɦɨɧɬɚ ɞɟɬɚɥɢ, ɫɜɟɞɟɧɢɹ ɞɥɹ ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 

ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɪɚɡɪɹɞ ɪɚɛɨɬɵ ɢ ɧɨɪɦɵ ɜɪɟɦɟɧɢ. Ɍɟɯɧɨɥɨɝɢɹ ɪɟɦɨɧɬɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɨɜ Ⱦ-240. 

Ɉɩɟɪɚɰɢɹ 005. Ɇɨɟɱɧɚɹ. ɉɪɨɢɡɜɨɞɢɬɫɹ ɦɨɣɤɚ ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɨɜ, 

ɦɨɸɳɢɦ ɪɚɫɬɜɨɪɨɦ ɆɅ-52 ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 30ɝ/ɥ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ 80ºɋ.. 
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Ɋɚɛɨɬɭ ɜɵɩɨɥɧɹɟɬ ɦɨɣɳɢɤ 3 ɪɚɡɪɹɞɚ. ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɨ – ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ 

ɜɪɟɦɹ ɩɪɢɧɢɦɚɟɦ Ɍɩ.ɡ.= 5,9 ɦɢɧ. ɲɬɭɱɧɨɟ Ɍɲ.ɬ=10,6 [3]. 

 Ɉɩɟɪɚɰɢɹ 010. Ⱦɟɮɟɤɬɨɜɨɱɧɚɹ. ɉɪɨɢɡɜɨɞɢɬɫɹ ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ 

ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɨɜ, ɢɡɦɟɪɹɸɬɫɹ ɪɚɡɦɟɪɵ. ɋ ɩɨɦɨɳɶɸ ɥɢɧɟɣɤɢ ɒɉ-630-5010 

ɢ ɳɭɩɨɦ (ɧɚɛɨɪ №3) ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɧɚ ɧɚɥɢɱɢɟ ɧɟɩɥɨɫɤɨɫɬɧɨɫɬɢ 

ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɥɟɝɚɧɢɹ ɤ ɛɥɨɤɭ ɰɢɥɢɧɞɪɨɜ, ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 0,15ɦɦ. 

Ɋɚɛɨɬɭ ɜɵɩɨɥɧɹɟɬ ɞɟɮɟɤɬɨɜɳɢɤ 5 ɪɚɡɪɹɞɚ ɉɪɢ ɷɬɨɦ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ – 

ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɩɪɢɧɢɦɚɟɦ Ɍɩ.ɡ. = 2ɦɢɧ., ɲɬɭɱɧɨɟ ɜɪɟɦɹ Ɍɲɬ. = 4 ɦɢɧ.  

Ɉɩɟɪɚɰɢɹ 015. Ɏɪɟɡɟɪɨɜɚɱɧɚɹ. ɉɪɨɢɡɜɟɫɬɢ ɮɪɟɡɟɪɨɜɨɧɢɟ ɨɬɜɟɪɫɬɢɹ ɩɨɞ 

ɫɟɞɥɚ ɤɥɚɩɚɧɨɜ. Ɋɚɛɨɬɵ ɜɵɩɨɥɧɹɟɬ ɮɪɟɡɟɪɨɜɳɢɤ 4-ɝɨ ɪɚɡɪɹɞɚ. 

ɉɪɢ ɷɬɨɦ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ – ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɩɪɢɧɢɦɚɟɦ  

Ɍɩ.ɡ = 8ɦɢɧ., ɲɬɭɱɧɨɟ ɜɪɟɦɹ Ɍɲɬ = 26 ɦɢɧ. /3/ 

Ɉɩɟɪɚɰɢɹ 020. ɋɥɟɫɚɪɧɚɹ. ɉɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɪɟɫɫɨɜɤɚ ɫɟɞɟɥ ɤɥɚɩɚɧɨɜ. 

Ɋɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬ ɋɥɟɫɚɪɶ 3-ɝɨ ɪɚɡɪɹɞɚ ɉɪɢ ɷɬɨɦ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ – 

ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɩɪɢɧɢɦɚɟɦ Ɍɩ.ɡ = 4ɦɢɧ., ɲɬɭɱɧɨɟ ɜɪɟɦɹ Ɍɲɬ = 23 ɦɢɧ. 

[3]. 

Ɉɩɟɪɚɰɢɹ 020. Ɏɪɟɡɟɪɨɜɨɱɧɚɹ. ɉɪɨɢɡɜɟɫɬɢ ɮɪɟɡɟɪɨɜɚɧɢɟ ɮɚɫɨɤ 

ɤɥɚɩɚɧɨɜ. Ɋɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬ ɮɟɡɟɪɨɜɳɢɤ 4-ɝɨ ɪɚɡɪɹɞɚ. ɉɪɢ ɷɬɨɦ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ – ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ Ɍɩ.ɡ = 6ɦɢɧ., ɲɬɭɱɧɨɟ ɜɪɟɦɹ 

 Ɍɲɬ = 20 ɦɢɧ.  

Ɉɩɟɪɚɰɢɹ 025. ɒɥɢɮɨɜɚɥɶɧɚɹ. ɉɪɨɢɡɜɨɞɢɬɫɹ ɲɥɢɮɨɜɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ 

ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɨɜ ɞɨ ɭɫɬɪɚɧɟɧɢɹ ɞɟɮɟɤɬɚ. ɉɪɢ ɷɬɨɦ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ – 

ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ Ɍɩ.ɡ.=8 ɦɢɧ., ɲɬɭɱɧɨɟ ɜɪɟɦɹ Ɍɲɬ.=26 ɦɢɧ. 

Ɉɩɟɪɚɰɢɹ 030. Ʉɨɧɬɪɨɥɶɧɚɹ. ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɪɚɡɦɟɪɨɜ ɢ 

ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɨɜ,. Ɋɚɛɨɬɭ ɩɪɨɜɨɞɢɬ ɤɨɧɬɪɨɥɟɪ 

5 ɪɚɡɪɹɞɚ. ɉɪɢ ɷɬɨɦ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ – ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ Ɍɩ.ɡ.=2ɦɢɧ., 

ɲɬɭɱɧɨɟ ɜɪɟɦɹ Ɍɲɬ.=4 ɦɢɧ. [3]. 

 

 

3.7 ɋɨɫɬɚɜɥɟɧɢɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɤɚɪɬɵ 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
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Ɉɩɟɪɚɰɢɨɧɧɭɸ ɤɚɪɬɭ ɪɚɡɪɚɛɚɬɵɜɚɟɦ ɧɚ ɨɫɧɨɜɧɭɸ ɨɩɟɪɚɰɢɸ. ȼ 

ɨɩɟɪɚɰɢɨɧɧɭɸ ɤɚɪɬɭ ɜɤɥɸɱɚɟɦ ɜɫɟ ɫɜɟɞɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɛɨɱɟɦɭ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɪɟɦɨɧɬɚ: ɞɚɧɧɵɟ ɨɛ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ, ɫɨɞɟɪɠɚɧɢɟ 

ɩɟɪɟɯɨɞɨɜ. 

1. Ɉɩɪɟɞɟɥɹɟɦ ɩɪɢɩɭɫɤ ɧɚ ɲɥɢɮɨɜɚɧɢɟ ɩɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɝɨɥɨɜɤɢ 

ɰɢɥɢɧɞɪɨɜ. ɉɪɢɩɭɫɤ ɧɚ ɲɥɢɮɨɜɚɧɢɟ ɪɚɜɟɧ 

Z = 0,15 ɦɦ.                        (3.9) 

2. Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ t (ɩɨɩɟɪɟɱɧɭɸ ɩɨɞɚɱɭ) ɢɥɢ ɬɨɥɳɢɧɭ ɫɥɨɹ 

ɦɟɬɚɥɥɚ ɫɧɢɦɚɟɦɨɝɨ ɡɚ ɨɞɢɧ ɩɪɨɯɨɞ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ. ɉɪɢɧɢɦɚɟɦ       t = 

0,05 ɦɦ/ɨɛ. 

3. Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɞɨɥɶɧɭɸ ɩɨɞɚɱɭ Sɩɪ ɜ ɞɨɥɹɯ ɲɢɪɢɧɵ ɲɥɢɮɨɜɚɥɶɧɨɝɨ 

ɤɪɭɝɚ ȼɤ 

Sɩɪ = (0,2…0,4)·ȼɤ = (0,2…0,4)·60 = 12…24 ɦɦ/ɨɛ.     (3.10) 

ɉɪɢɧɢɦɚɟɦ Sɩɪ = 20 ɦɦ/ɨɛ. 

4. Ɉɩɪɟɞɟɥɹɟɦ ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɫɧɹɬɢɹ ɩɪɢɩɭɫɤɚ 

 i = z/t = 0,15/0,05 =3 ɩɪɨɯɨɞɚ                 (3.11) 

5. Ɉɤɪɭɠɧɭɸ ɫɤɨɪɨɫɬɶ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ ɩɪɢɧɢɦɚɟɦ ɩɨ ɜɵɛɪɚɧɧɨɦɭ 

ɤɪɭɝɭ ɪɚɜɧɭɸ V = 35 ɦ/ɫ. Ɇɚɪɤɚ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ ɑɐ125ɯ70ɯ38 

ȽɈɋɌ2424–75. 

6. Ɉɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɲɥɢɮɭɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɨɜ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ – 30 ɦ/ɫ., ɩɪɢɧɢɦɚɟɦ V = 30 ɦ/ɫ.          

8. Ɉɩɪɟɞɟɥɹɟɦ ɧɨɪɦɭ ɲɬɭɱɧɨɝɨ ɜɪɟɦɟɧɢ ɞɥɹ ɲɥɢɮɨɜɚɧɢɹ ɝɨɥɨɜɤɢ 

ɰɢɥɢɧɞɪɨɜ       

Ɍɲɬ = Ɍɨ + Ɍɜɫ + Ɍɨɛ + Ɍɨɬ,                                 (3.12) 

ɝɞɟ   Ɍɲɬ – ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ ɧɚ ɲɥɢɮɨɜɚɧɢɟ, ɦɢɧ.; 

Ɍɜɫ – ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɦɢɧ.; 

Ɍɨɛ – ɜɪɟɦɹ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɦɢɧ.; 

Ɍɨɬ – ɜɪɟɦɹ ɧɚ ɨɬɞɵɯ ɢ ɥɢɱɧɵɟ ɩɨɬɪɟɛɧɨɫɬɢ, ɦɢɧ. 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɲɥɢɮɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
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Ɍɨ = (L ∙ i ∙ K)/Sɩɪ,                       (3.13) 

ɝɞɟ  L – ɞɥɢɧɚ ɲɥɢɮɭɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦɦ; 

i – ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ; 

K – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɱɢɫɬɧɵɯ ɩɪɨɯɨɞɨɜ (Ʉ = 1,2…1,3); 

Sɩɪ – ɩɪɨɞɨɥɶɧɚɹ ɩɨɞɚɱɚ, ɦɦ/ɨɛ. 

Ⱦɥɹ ɲɥɢɮɨɜɚɧɢɹ ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɨɜ 

Ɍɨ = (580∙3∙1,2) / 20 = 10,4 ɦɢɧ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ /4/, ɩɪɢɧɢɦɚɟɦ Ɍɜɫ = 3,6 ɦɢɧ. 

ɋɭɦɦɚ Ɍɨɛ ɢ Ɍɨɬ ɧɚɡɵɜɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɜɪɟɦɟɧɟɦ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ 

ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

Ɍɞɨɩ = 0,09∙Ɍɨɩ, (ɦɢɧ)                                      (3.14) 

ɝɞɟɌɨɩ-ɨɫɧɨɜɧɨɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɟ ɜɪɟɦɹ. 

Ɍɨɩ=Ɍɨ+Ɍɜɫ.                                          (3.15) 

Ɍɨɩ =10,4+3,6= 14 ɦɢɧ 

Ɍɞɨɩ = 0,09∙14 = 0,58 ɦɢɧ.; 

ɒɬɭɱɧɨɟ ɜɪɟɦɹ Ɍɲɬ = 10,4 + 3,6 + 2∙0,58 = 18,76 ɦɢɧ. 

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɨ – ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɩɪɢɧɢɦɚɟɦ Ɍɩ.ɡ. = 16ɦɢɧ. [4]. 

 

3.8 Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɣ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɤɨɨɪɞɢɧɚɰɢɹ ɪɚɛɨɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɹɯ ɩɪɨɜɨɞɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɨɥɨɠɟɧɢɟɦ ɨɛ ɨɪɝɚɧɢɡɚɰɢɢ 

ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ.ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦ ɉɨɥɨɠɟɧɢɟɦ 

ɨɛɳɟɟ ɪɭɤɨɜɨɞɫɬɜɨ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 

ɜɨɡɥɨɠɟɧɵ ɧɚ ɞɢɪɟɤɬɨɪɚ ɩɪɟɞɩɪɢɹɬɢɹ. ȿɠɟɝɨɞɧɨ ɩɪɢɤɚɡɨɦ ɞɢɪɟɤɬɨɪɚ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɫɬɨɹɧɢɟ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜɨɡɝɥɚɜɥɹɟɬɫɹ ɧɚ ɝɥɚɜɧɵɯ 

ɫɩɟɰɢɚɥɢɫɬɨɜ, ɜ ɰɟɯɚɯ ɢ ɧɚ ɭɱɚɫɬɤɚɯ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɧɚɱɚɥɶɧɢɤɨɜ ɰɟɯɨɜ ɢ 

ɞɪɭɝɢɯ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɫɪɟɞɧɟɝɨ ɡɜɟɧɚ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɞɨɥɠɧɚ ɛɵɬɶ ɲɬɚɬɧɚɹ ɞɨɥɠɧɨɫɬɶ ɫɩɟɰɢɚɥɢɫɬɚ ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ, ɤɨɬɨɪɵɣ ɤɨɨɪɞɢɧɢɪɭɟɬ ɞɟɹɬɟɥɶɧɨɫɬɶ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ 
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ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɜɨɩɪɨɫɚɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɨɪɝɚɧɢɡɭɟɬ ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɣ ɩɨ 

ɫɨɡɞɚɧɢɸ ɡɞɨɪɨɜɵɯ ɢ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɪɭɞɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɭɫɬɚɧɨɜɥɟɧɚ ɧɨɪɦɚɥɶɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ – 

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

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɟɠɟɝɨɞɧɨɝɨ ɨɬɩɭɫɤɚ – ɧɟ ɦɟɧɟɟ 28 ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ. 

ɉɪɢɜɥɟɱɟɧɢɟ ɧɟɫɨɜɟɪɲɟɧɧɨɥɟɬɧɢɯ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɢ ɧɟ ɩɪɚɤɬɢɤɭɟɬɫɹ, ɤɪɨɦɟ ɫɥɭɱɚɟɜ ɩɪɨɯɨɠɞɟɧɢɹ ɭɱɟɛɧɵɯ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɚɤɬɢɤ. 

Ɉɛɭɱɟɧɢɟ ɪɚɛɨɬɧɢɤɨɜ ɨɯɪɚɧɟ ɬɪɭɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ 

ɉɨɥɨɠɟɧɢɸ ɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ. ɇɚ 

ɩɪɟɞɩɪɢɹɬɢɢ ɩɪɨɜɨɞɢɬɫɹ ɜɫɟ ɜɢɞɵ ɢɧɫɬɪɭɤɬɚɠɟɣ: ɜɜɨɞɧɵɣ, ɩɟɪɜɢɱɧɵɣ ɧɚ 

ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɩɨɜɬɨɪɧɵɣ, ɜɧɟɩɥɚɧɨɜɵɣ ɢ ɰɟɥɟɜɨɣ. ȼɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ 

ɩɪɨɜɨɞɢɬɫɹ ɫɨ ɜɫɟɦɢ ɩɨɫɬɭɩɚɸɳɢɦɢ ɧɚ ɪɚɛɨɬɭ, ɬɚɤɠɟ ɫ ɭɱɚɳɢɦɢɫɹ ɢ 

ɫɬɭɞɟɧɬɚɦɢ, ɩɪɢɛɵɜɲɢɦɢ ɞɥɹ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɚɤɬɢɤ. ȿɝɨ ɩɪɨɜɨɞɢɬ ɫɩɟɰɢɚɥɢɫɬ 

ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. ɉɟɪɜɢɱɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɩɨɜɬɨɪɧɵɣ, 

ɜɧɟɩɥɚɧɨɜɵɣ ɢ ɰɟɥɟɜɨɣ ɢɧɫɬɪɭɤɬɚɠɢ ɩɪɨɜɨɞɹɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɟ 

ɪɭɤɨɜɨɞɢɬɟɥɢ ɪɚɛɨɬ. 

ȼ ɪɚɡɞɟɥɟ ȼɄɊ ɜɵɩɨɥɧɟɧɚ ɩɥɚɧɢɪɨɜɤɚ ɰɟɯɚ ɩɨ ɪɟɦɨɧɬɭ ɝɨɥɨɜɨɤ 

ɰɢɥɢɧɞɪɨɜ Ⱦ-240, ɩɪɢ ɷɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɪɢɬɨɱɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɢ 

ɩɵɥɟɨɬɫɚɫɵɜɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɜɨɡɥɟ ɤɚɠɞɨɝɨ ɦɟɫɬɚ ɜɵɞɟɥɟɧɢɹ ɩɵɥɢ.    

ɉɥɚɧɢɪɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɭɱɚɫɬɤɟ ɜɟɥɚɫɶ ɫɨɝɥɚɫɧɨ ɋɚɧɢɬɚɪɧɵɦ ɧɨɪɦɚɦ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ( ɋɇ-245-71 ) ɢ ɬɪɟɛɨɜɚɧɢɹɦ ɋɇɢɉ II-97-76, ɬ.ɟ. 

ɲɢɪɢɧɚ ɩɪɨɯɨɞɨɜ ɦɟɠɞɭ ɫɬɚɧɤɚɦɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 1ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 

ɫɬɟɧɨɣ ɢ ɫɬɚɧɤɨɦ ɧɟ ɦɟɧɟɟ 0,8 ɦ, ɚ ɩɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɦɟɠɞɭ ɧɢɦɢ ɪɚɛɨɱɟɝɨ ɧɟ 

ɦɟɧɟɟ 1,2 ɦ. Ɉɤɪɚɫɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɢ 

ɩɨɜɟɪɯɧɨɫɬɢ ɜɧɭɬɪɢ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɋɇ-181-

70. 

ȼ ɪɚɡɞɟɥɟ 3 ȼɄɊ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɞɥɹ ɲɥɢɮɨɜɤɢ ɝɨɥɨɜɨɤ ɛɥɨɤɨɜ 

ɰɢɥɢɧɞɪɨɜ Ⱦ-240 . Ɉɩɚɫɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɩɪɢ ɪɚɛɨɬɟ ɹɜɥɹɸɬɫɹ ɜɪɚɳɚɸɳɢɟɫɹ 
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ɦɟɯɚɧɢɡɦɵ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɪɚɛɨɬɧɢɤɨɜ 

ɜ ɫɥɭɱɚɟ ɡɚɦɵɤɚɧɢɹ ɮɚɡɵ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɧɚ ɤɨɪɩɭɫ. ɍɱɢɬɵɜɚɹ ɷɬɨ, ɞɥɹ 

ɪɚɛɨɬɵ ɧɚ ɲɥɢɮɨɜɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɟ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, ɧɟ ɦɨɥɨɠɟ 18 ɥɟɬ, 

ɡɧɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɨ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɩɪɨɲɟɞɲɢɟ ɩɟɪɜɢɱɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ 

ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ⱦɥɹ ɜɪɚɳɚɸɳɢɯɫɹ ɞɟɬɚɥɟɣ ɭɫɬɚɧɨɜɤɢ (ɲɥɢɮɨɜɚɥɶɧɵɣ ɤɪɭɝ, ɲɤɢɜ) 

ɩɪɟɞɭɫɦɨɬɪɟɧ ɡɚɳɢɬɧɵɣ ɤɨɠɭɯ ɫ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 2 ɦɦ. Ȼɟɡ ɤɨɠɭɯɚ ɪɚɛɨɬɚɬɶ 

ɧɚ ɫɬɚɧɤɟ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ. ȼɤɥɸɱɚɹ ɫɬɚɧɨɤ, ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɫɹ ɜ 

ɧɚɞɟɠɧɨɫɬɢ ɤɪɟɩɥɟɧɢɹ ɢ ɩɪɨɱɧɨɫɬɢ ɤɪɭɝɚ ɩɭɬɟɦ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɜɪɚɳɟɧɢɹ 

ɤɪɭɝɚ ɜɯɨɥɨɫɬɭɸ (ɨɤɨɥɨ 1 ɦɢɧɭɬɵ). ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɧɨɜɨɝɨ ɤɪɭɝɚ ɜɪɚɳɟɧɢɟ 

ɜɯɨɥɨɫɬɭɸ ɞɨɥɠɧɨ ɩɪɨɞɨɥɠɚɬɶɫɹ ɧɟ ɦɟɧɟɟ 5 ɦɢɧ. Ɋɚɛɨɬɧɢɤɭ, ɪɚɛɨɬɚɸɳɟɦɭ ɫ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɢɩɨɜɵɦɢ ɨɬɪɚɫɥɟɜɵɦɢ ɧɨɪɦɚɦɢ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɚɜɚɬɶ: ɤɨɦɛɢɧɟɡɨɧ ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɵɣ (ɫɪɨɤ ɧɨɫɤɢ 12 

ɦɟɫɹɰɟɜ), ɩɟɪɱɚɬɤɢ (ɫɪɨɤ ɧɨɫɤɢ 1 ɦɟɫɹɰ), ɨɱɤɢ ɡɚɳɢɬɧɵɟ (ɞɨ ɢɡɧɨɫɚ). 

ɉɪɟɠɞɟ ɱɟɦ ɧɚɱɚɬɶ ɪɚɛɨɬɭ, ɲɥɢɮɨɜɳɢɤ ɨɛɹɡɚɧ ɩɪɨɜɟɪɢɬɶ, ɧɚɞɟɠɧɨ ɥɢ 

ɡɚɤɪɟɩɥɟɧɚ ɡɚɝɨɬɨɜɤɚ ɜ ɭɩɨɪɧɵɯ ɰɟɧɬɪɚɯ, ɧɚ ɨɩɪɚɜɤɟ, ɧɚ ɦɚɝɧɢɬɧɨɣ ɩɥɢɬɟ.   

ɍɫɬɚɧɨɜɤɭ ɢ ɫɧɹɬɢɟ ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ ɩɨɥɧɨɣ 

ɨɫɬɚɧɨɜɤɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. ȼɤɥɸɱɚɬɶ ɲɥɢɮɨɜɚɥɶɧɵɣ ɤɪɭɝ ɦɨɠɧɨ ɬɨɥɶɤɨ 

ɩɨɫɥɟ ɡɚɤɪɟɩɥɟɧɢɹ ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɚ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɩɟɪɫɨɧɚɥɚ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɩɪɢ 

ɨɛɫɥɭɠɢɜɚɧɢɢ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɲɥɢɮɨɜɚɧɢɹ ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɚ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 

ɡɚɳɢɬɧɨɟ ɡɚɧɭɥɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɤɨɪɩɭɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɫɨɟɞɢɧɹɟɬɫɹ 

ɷɥɟɤɬɪɢɱɟɫɤɢ ɫ ɧɭɥɟɜɵɦ ɩɪɨɜɨɞɨɦ ɫɟɬɢ. ɉɪɢ ɡɚɦɵɤɚɧɢɢ ɥɸɛɨɝɨ ɮɚɡɨɜɨɝɨ 

ɩɪɨɜɨɞɚ ɧɚ ɤɨɪɩɭɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɨɢɫɯɨɞɢɬ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ, 

ɜɨɡɧɢɤɚɟɬ ɬɨɤ ɛɨɥɶɲɨɣ ɫɢɥɵ. Ɂɚɳɢɬɚ ɛɭɞɟɬ ɷɮɮɟɤɬɢɜɧɨɣ ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, 

ɟɫɥɢ ɬɨɤ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɪɚɫɩɥɚɜɢɬ ɩɥɚɜɤɭɸ ɜɫɬɚɜɤɭ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹ. 

ɉɪɢ ɬɚɤɨɣ ɡɚɳɢɬɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɚɜɢɥɶɧɨ ɪɚɫɫɱɢɬɚɬɶ ɢ ɜɵɛɪɚɬɶ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ. 

Ɋɚɫɱɟɬ ɢ ɜɵɛɨɪ ɩɥɚɜɤɨɣ ɜɫɬɚɜɤɢ ɩɪɨɜɨɞɢɦ ɫɨɝɥɚɫɧɨ [31]. ɇɚɯɨɞɢɦ 

ɩɭɫɤɨɜɨɣ ɬɨɤ Iɩ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɜ ɚɦɩɟɪɚɯ 



52 

 

Iɩ = 1000·Ɋ·Ʉ/√·3Uɥ·ηɞ·cos φ,                                          (3.16) 

ɝɞɟ Ɋ – ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ; 

Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɚɬɧɨɫɬɢ ɩɭɫɤɨɜɨɝɨ ɬɨɤɚ (ɞɥɹ ɬɪɟɯɮɚɡɧɵɯ 

ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ Ʉ= 5…7); 

Uɥ – ɥɢɧɟɣɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ, ȼ; 

ηɞ – ɄɉȾ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; 

cos φ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

ɉɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ: Ɋ=0,55ɤȼɬ; cosφ=0,8;  

ηɞ= 0,8. ɉɨɞɫɬɚɜɥɹɹ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɢɫɯɨɞɧɭɸ ɮɨɪɦɭɥɭ, ɩɨɥɭɱɚɟɦ 

 

Iɩ = 1000·0,55·6/ √3·380·0,8·0,8 = 7,84 Ⱥ. 

 

ȼɵɱɢɫɥɹɟɦ ɬɨɤ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹ /9/ 

Iɩɪ = Iɩ / 2,5 = 7,84 / 2,5 = 3,1 Ⱥ. 

ȼɵɛɢɪɚɟɦ ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ ɉɊɋ-6 ɫ ɬɨɤɨɦ ɩɥɚɜɤɨɣ ɜɫɬɚɜɤɢ ɧɚ 4Ⱥ. 

 

3.9 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

    

ɂɫɬɨɱɧɢɤɨɦ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɜ ɉɌɈ ɹɜɥɹɸɬɫɹ 

ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɢɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɫɨɞɟɪɠɚɳɢɟ 

ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ, ɜɵɞɟɥɹɸɳɢɟɫɹ ɩɪɢ ɫɜɚɪɨɱɧɨ-ɧɚɩɥɚɜɨɱɧɵɯ ɪɚɛɨɬɚɯ, 

ɤɢɫɥɨɬ, ɳɟɥɨɱɟɣ, ɚ ɬɚɤɠɟ ɜɵɛɪɨɫɵ ɢɡ ɬɪɭɛ ɤɨɬɟɥɶɧɨɣ.  

ȼ ɰɟɥɹɯ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɵ ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɹɞ ɦɟɪɨɩɪɢɹɬɢɣ: 

1) ɉɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɩɭɬɟɦ ɢɯ ɨɬɫɬɨɹ ɜ 

ɝɪɹɡɟɫɛɨɪɧɢɤɟ ɞɥɹ ɭɞɚɥɟɧɢɹ ɝɪɹɡɢ ɢ ɤɪɭɩɧɵɯ ɩɪɢɦɟɫɟɣ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ 

ɩɪɨɩɭɫɤɚɧɢɹ ɱɟɪɟɡ ɮɢɥɶɬɪɵ ɦɚɫɥɨɭɥɨɜɢɬɟɥɹ. 

2) Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɹɳɢɤɢ ɫ ɩɟɫɤɨɦ ɢɥɢ 

ɨɩɢɥɤɚɦɢ. 
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3) Ⱦɥɹ ɫɛɨɪɚ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɭɫɬɚɧɨɜɢɬɶ ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɤɨɧɬɟɣɧɟɪɵ, ɜ ɦɟɫɬɚɯ ɤɭɪɟɧɢɹ - ɭɪɧɵ, ɩɨɫɥɟ ɱɟɝɨ ɧɚɤɨɩɢɜɲɟɣɫɹ ɦɭɫɨɪ 

ɜɵɜɨɡɢɬɶ ɧɚ ɫɜɚɥɤɭ. 

4) ɉɪɢɦɟɧɹɬɶ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɚɝɪɟɝɚɬɵ ɫɩɨɫɨɛɧɵɟ ɜɵɩɨɥɧɹɬɶ 

ɧɟɫɤɨɥɶɤɨ ɨɩɟɪɚɰɢɣ ɨɞɧɨɜɪɟɦɟɧɧɨ. 

5) ɇɟ ɞɨɩɭɫɤɚɬɶ ɬɟɱɢ ɦɚɫɥɚ ɢɡ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɣ. 

6)  Ȼɪɚɤ ɨɬ ɩɪɨɞɭɤɰɢɢ ɜɵɜɨɡɢɬɶ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɟ ɞɥɹ ɷɬɨɝɨ 

ɦɟɫɬɚ. 

7) ɉɪɨɢɡɜɟɫɬɢ ɨɡɟɥɟɧɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɞɟɪɟɜɶɹɦɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 

ɥɢɫɬɜɟɧɧɵɯ ɩɨɪɨɞ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɵ ɭɦɟɧɶɲɢɬɶ ɜɪɟɞɧɨɟ ɜɥɢɹɧɢɟ ɩɵɥɢ ɢ 

ɝɚɡɨɜ. 

8) Ɉɪɝɚɧɢɡɨɜɚɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɬɨɤɫɢɱɧɨɫɬɶɸ ɚɜɬɨɦɨɛɢɥɟɣ, ɢɯ 

ɜɵɛɪɨɫɨɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

 

3.10 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɨɥɨɜɤɢ ɛɥɨɤɚ 
ɰɢɥɢɧɞɪɨɜ 

 ɉɨɥɧɭɸ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ 

ɮɨɪɦɭɥɟ [1]: 

ȼɉɈɏɈɉɆɊɇɉɊɉ ɋɋɋɋɋɋ ++++= ..
,                           (3.17) 

ɝɞɟ ɋɉɊ.ɇ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɫ ɧɚɱɢɫɥɟɧɢɹɦɢ; 

ɋɊ.Ɇ – ɫɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 

ɋɈɉ, ɋɈɏ ɢ ɋȼɉ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɬɨɢɦɨɫɬɶ ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, 

ɨɛɳɟɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɜɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɫɯɨɞɨɜ. 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ: 

ɋɈɐȾɈɉɉɊɇ.ɉɊ ɋɋɋɋ ++= ,                                   (3.18) 

ɝɞɟ  ɋɉɊ – ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ; 

     ɋȾɈɉ – ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ; 

     ɋɋɈɐ – ɧɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɫɬɪɚɯɨɜɚɧɢɸ. 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ: 

tɑКɒɉɊ КɋɌɋ = ..01,0 ,                                       (3.19) 
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ɝɞɟ ɋɑ – ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ, ɢɫɱɢɫɥɹɟɦɚɹ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɪɹɞɭ 

ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɩɪɟɞɩɪɢɹɬɢɟɦ; 

Ʉt – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɥɚɬɵ ɤ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ; 

Ɍɒ.Ʉ – ɲɬɭɱɧɨ-ɤɚɥɶɤɭɥɹɰɢɨɧɧɨɟ ɜɪɟɦɹ. 

ɒɌ.. Ɍ/  += nɌɌ ɁɉКɒ ,                                    (3.20) 

ɝɞɟ Ɍɉ.Ɂ,ɌɒɌ – ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ, ɲɬɭɱɧɨɟ ɜɪɟɦɹ ɩɨ ɆɄ  

Ɍɉ.Ɂ=5,9+2+8+5+6+8+2=35,9 ɦɢɧ., 

ɌɒɌ=1,6+3,5+26+23+20+26+4=114 ɦɢɧ. 

115
18

5,35
114. =+=КɒɌ ɦɢɧ 

ɋɑ=32,26 ɪɭɛ/ɱɚɫ Ʉt=1,03. 

21,3803,126,3211501,0 ==ɉɊɋ ɪɭɛ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ: 

100

ɋ)12...5(ɋ ɉɊ
ȾɈɉ =                                         (3.21) 

06,3
100

21,389
=


=ȾɈɉɋ ɪɭɛ. 

ɇɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɫɬɪɚɯɨɜɚɧɢɸ: 

100

)ɋɋ(3,26
ɋ ȾɈɉɉɊ

ɋɈɐ

+
=                                     (3.22) 

76,9
100

)06,321,38(3,26
=

+
=ɋɈɐɋ ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɭɤɪɭɩɧɟɧɨ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, 

ɢɫɯɨɞɹ ɢɡ ɞɨɥɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ (Ʉɋɩɪ.ɧ) ɢ ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ (ɄɆ): 

ɧ.ɋɩɪ

ɇ.ɉɊɆ
Ɇ.Ɋ Ʉ

ɋɄɋ 
=                                           (3.23) 

Ʉɋɩɪ.ɧ=0,7; ɄɆ=0,3. 

08,20
7,0

87,463,0
. =


=ɆɊɋ ɪɭɛ. 

 

ɋɬɨɢɦɨɫɬɶ ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɫɯɨɞɨɜ: 

1,227121,387,667,66 === ɉɊɈɉ ɋɋ  ɪɭɛ                       (3.24) 
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ɋɬɨɢɦɨɫɬɶ ɨɛɳɟɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɚɫɯɨɞɨɜ: 

6,4252105,385,125,12 === ɉɊɈɏ ɋɋ ɪɭɛ                 (3.25) 

ɋɬɨɢɦɨɫɬɶ ɜɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ: 

)(1 .. ɈɏɈɉɆɊɇɉɊȼɉ ɋɋɋɋɋ +++=                              (3.26) 

8,2750)6,4251,227108,2021,38(1 =+++=ȼɉɋ  ɪɭɛ 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ: 

58,44018,27506,4251,227108,2005,34 =++++=ɉɋ  ɪɭɛ. 

ɍɪɨɜɟɧɶ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɪɨɞɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

100
ɋ

ɋɋ
Ɋ

ɉ

ɉɈɐ
ɉ

−
= ,                                             (3.27) 

ɝɞɟ ɋɈɐ – ɨɩɬɨɜɚɹ ɰɟɧɚ ɞɟɬɚɥɢ, ɪɭɛ; 

    ɋɈɐ=6150ɪɭɛ.ɉɨ ɩɪɚɣɫɬ ɥɢɫɬɭ. 

39100
5,4401

5,44016150
=

−
=ɉɊ  % 

ɉɥɚɧɨɜɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɩɪɢɹɬɢɹ: 

N)ɋɋ(ɉ ɉɈɐɉ −= , 

ɝɞɟ N – ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ, ɲɬ. 

Ƚɨɞɨɜɭɸ ɩɪɨɝɪɚɦɦɭ ɩɪɢɧɢɦɚɟɦ ɢɫɯɨɞɹ ɢɡ ɤɨɥɢɱɟɫɬɜɚ ɬɟɯɧɢɤɢ ɜ 

60ɟɞɟɧɢɰ ɢ ɤɨɥɢɱɟɫɬɜɚ ɡɚɤɚɡɨɜ 40ɲɬ.ɉɪɢɧɢɦɚɟɦ N=100 ɲɬ. 

0,17485100)5,44016125( =−=ɉɉ  ɪɭɛ    

Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

   ɋɰ.ɤɨɧ = ɋɤ.ɞ + ɋɨ.ɞ + ɋɩ.ɞ + ɋɫɛ.ɧ + ɋɨɩ ,                  (3.28) 

 ɝɞɟ ɋɤ.ɞ - ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ, ɪɚɦ, ɤɚɪɤɚɫɨɜ, ɪɭɛ.;  

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

ɋɩ.ɞ - ɰɟɧɚ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ, ɢɡɞɟɥɢɣ, ɚɝɪɟɝɚɬɨɜ, ɪɭɛ.; 

ɋɫɛ.ɧ - ɩɨɥɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ (ɫ ɧɚɱɢɫɥɟɧɢɹɦɢ) ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.; 

ɋɨɩ - ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ (ɰɟɯɨɜɵɟ) ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɧɚ 

ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. 
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ɋɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ: 

 ɋɧ.ɞ = Q · ɋɝ.ɞ,                                             (3.29) 

ɝɞɟ  Q - ɦɚɫɫɚ ɦɚɬɟɪɢɚɥɚ (ɩɨ ɱɟɪɬɟɠɚɦ), ɢɡ ɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ, ɪɚɦ, ɤɚɪɤɚɫɨɜ, ɤɝ.; 

Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ: 

ɋɨ.ɞ = ɋɩɪ.ɧ + ɋɦ,                                          (3.30) 

ɝɞɟ ɋɩɪ.ɧ - ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ (ɫ ɧɚɱɢɫɥɟɧɢɹɦɢ) ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɢ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ.; 

ɋɦ - ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ. 

ɉɨɥɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ:  

ɋɩɪ.ɧ = ɋɩɪ + ɋɞ + ɋɫɨɰ,                                      (3.31) 

ɝɞɟ  ɋɩɪ ɢ ɋɞ - ɨɫɧɨɜɧɚɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɪɚɛɨɱɢɯ, ɪɭɛ.; 

ɋɫɨɰ - ɧɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ, ɪɭɛ. 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ: 

ɋɩɪ = tɫɪ ɫɱ ɤɞ,                                         (3.32) 

ɝɞɟ tɫɪ - ɫɪɟɞɧɹɹ ɬɪɭɞɨɟɦɤɨɫɬɶ (ɬɚɛɥɢɰɚ 51 /13/) ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ 

ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɱɟɥ.-ɱ.;  

ɫɱ - ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ, ɢɫɱɢɫɥɹɟɦɚɹ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɪɹɞɭ, ɪɭɛ./ɱ;  

ɤɞ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɥɚɬɵ ɤ ɨɫɧɨɜɧɨɣ ɡɚɪɩɥɚɬɟ, ɪɚɜɧɵɣ 

1,025...1,030. 

ɋɩɪ = 50·22,19·1,03 = 1142,79 ɪɭɛ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ:  

ɋɞ = (5-12)ɋɩɪ /100,                                     (3.33) 

ɋɞ = 7·1142,79 / 100 = 80 ɪɭɛ. 

ɇɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ: 

ɋɫɨɰ = Rɫɨɰ (ɋɩɪ + ɋɞ) /100,                            (3.34) 

ɋɫɨɰ = 26,3 · (1142,79+80) / 100 = 321,59 ɪɭɛ. 

ɋɩɪ.ɧ = 1142,79+80+321,59 = 1544,38 ɪɭɛ. 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ 

ɞɟɬɚɥɟɣ: 

ɋɦ = ɋ3 Q3,                                                    (3.35) 

ɝɞɟ ɋ3 - ɰɟɧɚ ɤɢɥɨɝɪɚɦɦɚ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ (ɩɨ ɩɪɚɣɫ-ɥɢɫɬɭ), ɪɭɛ.; 

Q3 - ɦɚɫɫɚ ɡɚɝɨɬɨɜɤɢ, ɤɝ. 

Ɇɚɫɫɚ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ ɩɨ ɱɟɪɬɟɠɚɦ ɩɨɥɭɱɚɟɦ ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɦɚɫɫ 

ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɦɧɨɠɟɧɢɟɦ ɧɚ ɢɯ ɤɨɥɢɱɟɫɬɜɨ. Qɞɟɬ=47,4 ɤɝ. 

Qɡ= Qɞɟɬ/Ʉɢɫɩ,                                        (3.36) 

ɝɞɟ Ʉɢɫɩ, -ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ. Ʉɢɫɩ=0,4. (ɬɚɛɥɢɰɚ 50 

/13/). 

Qɡ= 47,4/0,4=118,5 ɤɝ. 

ɉɪɢ ɋɡ = 17 ɪɭɛ., Qɡ = 118,5 ɤɝ. 

ɋɦ = 17·118,5 = 2014,5 ɪɭɛ. 

Ɍɨɝɞɚ ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ: 

ɋɨ.ɞ = 1544,38+2014,5 = 3558,8 ɪɭɛ. 

ɐɟɧɚ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ, ɢɡɞɟɥɢɣ, ɋɩ.ɞ ɛɟɪɟɬɫɹ ɩɨ ɩɪɚɣɫ-ɥɢɫɬɭ. 

ɉɨɥɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɫɬɚɜɢɬ: 

ɋɫɛ.ɧ = ɋɫɛ + ɋɞ.ɫɛ + ɋɫɨɰ.ɫɛ,                                  (3.37) 

ɝɞɟ ɋɫɛ ɢ ɋɞ.ɫɛ - ɨɫɧɨɜɧɚɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ, ɪɭɛ.;  

 ɋɫɨɰ.ɫɛ - ɧɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 

ɷɬɢɯ ɪɚɛɨɱɢɯ, ɪɭɛ. 

Ɉɫɧɨɜɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ 

ɫɛɨɪɤɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

ɋɫɛ = tɫɛ ɫɱ ɤɞ,                                  (3.38) 

ɝɞɟ tɫɛ - ɧɨɪɦɚɬɢɜɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɟɥ.-ɱ;  

tɫɛ = kctɫɛ,                                                        (3.39) 

ɝɞɟ kc - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɩɨɥɧɵɦ ɢ 

ɨɩɟɪɚɬɢɜɧɵɦ ɜɪɟɦɟɧɟɦ ɫɛɨɪɤɢ ɢ ɪɚɜɧɵɣ 1,08; 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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tɫɛ - ɫɭɦɦɚɪɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɱɟɥ.-ɱ. (ɫɬɪɚɧɢɰɚ 118 /13/). 

tɫɛ = 1,08·5=5,4 ɱɟɥ.-ɱ. 

ɝɞɟ ɫɱ - ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ, ɢɫɱɢɫɥɹɟɦɚɹ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɪɹɞɭ, 

ɪɭɛ./ɱ.;  

ɫɱ=82,19 ɪɭɛ./ɱ.  

ɤɞ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɥɚɬɵ ɤ ɨɫɧɨɜɧɨɣ ɡɚɪɩɥɚɬɟ, 

ɪɚɜɧɵɣ 1,025...1,030. 

ɋɫɛ = 5,4·82,19·1,03 = 123,42 ɪɭɛ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ: 

ɋɞ.ɫɛ = (5-12)ɋɫɛ/100                                      (3.40) 

ɋɞ.ɫɛ = 7·123,42/100 = 8,64 ɪɭɛ. 

ɇɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ: 

ɋɫɨɰ.ɫɛ = Rɫɨɰ (ɋɫɛ + ɋɞ.ɫɛ) /100,                              (3.41) 

ɋɫɨɰ = 26,3 · (123,42+8,64)/100 = 34,79 ɪɭɛ. 

ɋɫɛ.ɧ = 123,42+8,64+34,79 = 166,85 ɪɭɛ. 

Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ (ɰɟɯɨɜɵɟ) ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ: 

ɋɨɩ = ɋ’ɩɪRɨɩ/100,                               (3.42) 

ɝɞɟ ɋ’ɩɪ - ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, 

ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.; 

ɋ’ɩɪ = ɋɩɪ + ɋɫɛ,                                         (3.43) 

ɋ’ɩɪ = 1142,79 + 123,42 = 1166,21 ɪɭɛ.; 

Rɨɩ - ɩɪɨɰɟɧɬ ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɫɯɨɞɨɜ, Rɨɩ = 175%. 

ɋɨɩ = 1166,21 · 175/100 = 2215,87 ɪɭɛ. 

ɋɰ.ɤɨɧ = 6900+3558,8+2400+166,85+2215,87 = 15237,72 ɪɭɛ. 

ɍɞɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ.  

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ: 

Ƚ
Ƚ ɗ

ɄɈ = ,                                               (3.44) 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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ɝɞɟ Ʉ – ɪɚɡɦɟɪ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɬɵɫ. ɪɭɛ; 

   ɗȽ – ɝɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɨɬ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɞɭɤɰɢɢ. 

N)ɋɋ(ɗ ɉ
'

ɉȽ −= ,                                         (3.45) 

ɝɞɟ ɋ’ɉ – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɧɨɜɨɣ ɞɟɬɚɥɢ. 

ɋ’ɉ=332,11 ɪɭɛ. 

5,17480100)5,44016150( =−=ȽЭ  ɪɭɛ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ: 

Ʉ = ɋɦɨɧɬ + ɋɧ.ɨ + ɋɤɨɧ,                   (3.46) 

ɝɞɟ ɋɦɨɧɬ - ɡɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɢɦɚɟɦ ɋɦɨɧɬ = 5000 

ɪɭɛ.; 

 ɋɧ.ɨ - ɡɚɬɪɚɬɵ ɧɚ ɩɨɤɭɩɤɭ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɭɛ., ɋɧ.ɨ = 4500 ɪɭɛ.; 

 ɋɤɨɧ – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɲɥɢɮɨɜɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɪɭɛ., 

Ʉ = 5000 + 4500 + 15237,72 = 24737,72 

5,1
5,17480

2,24737
==ȽɈ ɝɨɞ. 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

Ʉȿɗɗ ɇȽ −= ,                                          (3.47) 

ɝɞɟ ȿɇ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɜɧɵɣ 0,12. 

47,3199272,2473712,05,17480 =−=Э ɪɭɛ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ɇɚɢɛɨɥɶɲɟɣ ɫɬɚɬɶɟɣ ɤɚɥɶɤɭɥɹɰɢɢ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɪɟɦɨɧɬɚ ɹɜɥɹɸɬɫɹ 

ɡɚɬɪɚɬɵ ɧɚ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ ɢ ɪɟɦɨɧɬɧɵɟ ɦɚɬɟɪɢɚɥɵ. ɋɧɢɡɢɬɶ ɫɬɨɢɦɨɫɬɶ 

ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɦɚɲɢɧ ɜ ɭɫɥɨɜɢɹɯ ɉɌɈ ɯɨɡɹɣɫɬɜɚ ɦɨɠɧɨ ɭɦɟɧɶɲɟɧɢɟɦ 

ɡɚɬɪɚɬ ɧɚ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɧɨɦɟɧɤɥɚɬɭɪɵ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ ɢ ɩɪɚɜɢɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɞɟɮɟɤɬɨɜɤɢ, ɪɟɦɨɧɬɚ ɢ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɟɯɧɢɤɢ. 

ȼ ȼɄɊ ɪɚɡɪɚɛɨɬɚɧ ɭɱɚɫɬɨɤ ɩɨ ɪɟɦɨɧɬɭ ɝɨɥɨɜɨɤ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ ɜ ɉɌɈ. 

Ɋɟɦɨɧɬ ɝɨɥɨɜɨɤ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ ɜ ɉɌɈ ɩɨɡɜɨɥɹɟɬ ɷɤɨɧɨɦɢɬɶ ɫɪɟɞɫɬɜɚ 

ɯɨɡɹɣɫɬɜɚ ɧɚ ɩɨɤɭɩɤɭ ɧɨɜɵɯ ɝɨɥɨɜɨɤ, ɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɥɨɳɚɞɢ ɉɌɈ, ɚ ɬɚɤɠɟ ɛɨɥɟɟ ɩɨɥɧɨ ɡɚɝɪɭɠɚɬɶ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ɋɚɫɫɱɢɬɚɧɵ ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɉɌɈ, 

ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɨ ɭɱɚɫɬɤɭ ɢ ɪɟɠɢɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 

ɋɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɟɦɨɧɬɚ ɨɤɚɡɵɜɚɟɬ 

ɪɚɡɪɚɛɨɬɚɧɧɨɟ ɜ ȼɄɊ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɲɥɢɮɨɜɚɧɢɹ ɝɨɥɨɜɨɤ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ, 

ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɩɪɨɫɬɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɦɨɠɧɨ ɪɚɡɪɚɛɨɬɚɬɶ ɜ ɭɫɥɨɜɢɹɯ ɉɌɈ. 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɞɚɥɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɯɨɪɨɲɢɟ 

ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ ɉɌɈ. 

ȼɧɟɞɪɟɧɢɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɭɤɚɡɚɧɧɵɯ ɜ ȼɄɊ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-

ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɭɦɟɧɶɲɟɧɢɸ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 

ɢ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɪɟɦɨɧɬɚ. 
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