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ɎȽȻɈɍ ȼɈ “Ʉɚɡɚɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɝɪɚɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ” 

ɂɧɫɬɢɬɭɬ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɟɪɜɢɫɚ 

ɇɚɩɪɚɜɥɟɧɢɟ: Ⱥɝɪɨɢɧɠɟɧɟɪɢɹ 

ɉɪɨɮɢɥɶ: ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɷɥɟɤɬɪɨɬɟɯɧɨɥɨɝɢɢ  

 

 

 

 

 

ɁȺȾȺɇɂȿ ɇȺ ȼЫɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ  

ɋɬɭɞɟɧɬɭ:  Ɍɢɯɨɧɨɜɭ ɂɜɚɧɭ ɇɢɤɨɥɚɟɜɢɱɭ. 

Ɍɟɦɚ ȼɄɊ: ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨ-

ɪɭɞɨɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ 

ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ ɆɌɁ-82. 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ ɨɬ ____ ___________  № ИИИИИИИ 

ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɡɚɤɨɧɱɟɧɧɨɣ ȼɄɊ    ___ ɢɸɧɹ  2018 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɩɪɨɟɤɬɭ: Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ ɬɟɯɧɢɤɢ, ɝɨɞɨɜɚɹ ɧɚɪɨ-

ɛɨɬɤɚ, ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɨɪɚ ɆɌɁ-82. 

ɉɟɪɟɱɟɧɶ  ɩɨɞɥɟɠɚщɢɯ ɪɚɡɪɚɛɨɬɤɟ ɜɨɩɪɨɫɨɜ:    

1. ɋɨɫɬɨɹɧɢɟ ɜɨɩɪɨɫɚ (ɨɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ). 

2. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨ-

ɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ. 

3. Ɋɚɡɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟ-

ɥɹ ɬɪɚɤɬɨɪɚ ɆɌɁ-82. 

4. Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

5. ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɫ ɭɤɚɡɚɧɢɟɦ ɨɛɹɡɚɬɟɥɶɧɵɯ ɱɟɪɬɟɠɟɣ). 

1. ɋɯɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɝɚɪɚɠɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. 

ɍɬɜɟɪɠɞɚɸ 

Ɂɚɜ. ɤɚɮɟɞɪɨɣ 

ИИИИИИИИИИИИИИ/ɏɚɮɢɡɨɜ Ʉ.Ⱥ././ 

23 ɚɩɪɟɥɹ 2018 ɝ.2 
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2. ɉɥɚɧ ɭɱɚɫɬɤɚ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɚɤɬɨ-

ɪɨɜ 

3. Ɉɞɧɨɥɢɧɟɣɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɭɱɚɫɬɤɚ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɪɟɦɨɧɬɭ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ 

4. ɋɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ ɢ ɞɟɬɚɥɢɪɨɜɤɚ (2 

ɥɢɫɬɚ). 

5. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɧɫɬɪɭɤɰɢɢ. 

 Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ȼɄɊ ɫ ɭɤɚɡɚɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸщɢɯ ɪɚɡɞɟɥɨɜ ɩɪɨ-

ɟɤɬɚ 

Ɋɚɡɞɟɥ Ʉɨɧɫɭɥɶɬɚɧɬ 

Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ  

ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ 

 

  

 

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ  23. 04. 2018 

 

ɄȺɅȿɇȾȺɊɇЫɃ ɉɅȺɇ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɨɜ ɞɢɩɥɨɦɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɋɪɨɤ ɜɵ-
ɩɨɥɧɟɧɢɹ 

ɉɪɢɦɟɱɚɧɢɟ 

1 ɋɨɫɬɨɹɧɢɟ ɜɨɩɪɨɫɚ (ɨɛɡɨɪ ɥɢɬɟɪɚɬɭ-
ɪɵ) 

08.05.2018  

2.  ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɩɨ ɦɨɞɟɪɧɢ-
ɡɚɰɢɢ ɢ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚ-
ɧɢɹ ɬɪɚɤɬɨɪɨɜ 

22.05.2018  

3 Ɋɚɡɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹ-
ɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ 
ɬɪɚɤɬɨɪɚ ɆɌɁ-82 

05.06.2018  

 

ɋɬɭɞɟɧɬ-ɞɢɩɥɨɦɧɢɤИИИИИИИИИИИИИИИИИИИИИИИИИИИИ (Ɍɢɯɨɧɨɜ ɂ.ɇ.) 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɤ.ɬ.ɧ. ɞɨɰɟɧɬ _________________ (ɋɢɧɢɰɤɢɣ ɋ.Ⱥ.) 



4 

 

ȺɇɇɈɌȺɐɂə 

ɇɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ Ɍɢɯɨɧɨɜɚ ɂɜɚɧɚ ɇɢɤɨɥɚɟɜɢɱɚ, ɜɵ-

ɩɨɥɧɢɜɲɟɝɨ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɧɚ ɬɟɦɭ: ― ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɭɱɚɫɬɤɚ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ ɫ ɪɚɡɪɚɛɨɬɤɨɣ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ ɆɌɁ-82‖. 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ ɩɨɹɫɧɢɬɟɥɶɧɭɸ ɡɚɩɢɫɤɭ ɧɚ 

62 ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɜɤɥɸɱɚɸɳɚɹ 6 ɬɚɛɥɢɰ, 11 ɪɢɫɭɧɤɨɜ. Ȼɢɛɥɢɨɝɪɚ-

ɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɫɨɞɟɪɠɢɬ 20 ɧɚɢɦɟɧɨɜɚɧɢɣ. Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ȼɄɊ ɜɵɩɨɥɧɟɧɚ 

ɧɚ 6 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 

ɉɟɪɜɚɹ ɱɚɫɬɶ ȼɄɊ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɨɫɬɨɹɧɢɟ ɜɨɩɪɨɫɚ (ɥɢɬɟɪɚɬɭɪɧɵɣ  ɢ ɩɚ-

ɬɟɧɬɧɵɣ ɨɛɡɨɪ). 

ȼɨ ɜɬɨɪɨɣ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ  ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɪɟ-

ɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ. 

ȼ ɬɪɟɬɢɣ ɱɚɫɬɢ ɩɪɢɜɟɞɟɧɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɪɚɡɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɜɟɧ-

ɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ ɆɌɁ-82. 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɜɵɜɨɞɚɦɢ ɢ ɫɩɢɫɤɨɦ ɥɢɬɟɪɚɬɭɪɵ. 

ABSTRACT 

 On final qualifying work of Tikhonov Ivan Nikolaevich, who completed the final 

qЮКХТПвТЧР аШrФ ШЧ ЭСО ЭСОЦО:‖DОsТРЧ ШП ЭСО sТЭО ПШr ЭСО ЦШНОrЧТгКЭТШЧ КЧН rОpКТr ШП 

electrical equipment of tractors with the development of electric fan cooling system of 

the tractor MTZ-82". The final qualifying work contains an explanatory note on 62 sheets 

of typewritten text, including 6 tables, 11 figures. The bibliographic list contains 20 titles. 

The graphic part of the WRC is made on 6 sheets of A1 format. The first part of the 

WRC describes the state of the issue (literary and patent review). In the second section is 

considered the design of modernization and repair of electrical equipment of tractors. The 

third part shows the design development of the electric fan cooling system of the tractor 

MTZ-82. The explanatory note ends with the conclusions and a list of literature. 
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ȼȼȿȾȿɇɂȿ 

 

ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɪɟɲɟɧɢɢ ɡɚɞɚɱ 

ɷɥɟɤɬɪɢɮɢɤɚɰɢɢ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɟɜɨɨɪɭɠɟɧɢɹ ɜɫɟɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨ-

ɫɬɢ, ɦɟɯɚɧɢɡɚɰɢɢ, ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫ-

ɫɨɜ. 

ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɩɪɚɜɢɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɬɪɭɞɚ ɷɥɟɤɬɪɨɦɨɧɬɟɪɚ ɢ ɝɪɚɦɨɬ-

ɧɨɟ ɜɟɞɟɧɢɟ ɢɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɫɬɚɧɨɜɢɬɫɹ ɜɟɫɶɦɚ ɫɥɨɠɧɵɦ ɢ 

ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɞɟɥɨɦ, ɬɚɤ ɤɚɤ ɥɸɛɚɹ ɨɲɢɛɤɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ 

ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɭɳɟɪɛɭ, ɜɵɜɨɞɭ ɢɡ ɫɬɪɨɹ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɨɛɨ-

ɪɭɞɨɜɚɧɢɹ, ɛɨɥɶɲɢɦ ɩɨɬɟɪɹɦ ɩɪɨɞɭɤɰɢɢ, ɧɟɪɚɰɢɨɧɚɥɶɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɗɤɫɩɥɭɚɬɚɰɢɸ ɢ ɪɟɦɨɧɬ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɨɫɭɳɟɫɬɜɥɹɸɬ ɬɵ-

ɫɹɱɢ ɷɥɟɤɬɪɨɦɨɧɬɟɪɨɜ, ɨɬ ɤɜɚɥɢɮɢɤɚɰɢɢ ɤɨɬɨɪɵɯ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɚɹ 

ɢ ɛɟɫɩɟɪɟɛɨɣɧɚɹ ɪɚɛɨɬɚ ɩɪɟɞɩɪɢɹɬɢɣ. Ɉɛɫɥɭɠɢɜɚɸɳɢɣ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ 

ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɡɧɚɬɶ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɉɪɚɜɢɥ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ Ɇɟɠɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 

(ɉɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ȽɈɋɌɨɜ ɢ ɞɪɭɝɢɯ 

ɞɢɪɟɤɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɚ ɬɚɤɠɟ ɭɫɬɪɨɣɫɬɜɨ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧ, ɬɪɚɧɫɮɨɪ-

ɦɚɬɨɪɨɜ ɢ ɚɩɩɚɪɚɬɨɜ, ɦɚɬɟɪɢɚɥɵ, ɢɧɫɬɪɭɦɟɧɬ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɟ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. 
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1 ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊЫ 

1.1 Ɉɛɡɨɪ ɩɚɬɟɧɬɨɜ 

Ɉɩɚɫɟɧɢɟ ɤ ɩɚɬɟɧɬɭ № 2225517, [15]. 

ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɥɟɝɤɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɫɢɫɬɟɦɚɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ 

ɫɢɥɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɚɜɬɨɦɨɛɢɥɟɣ, ɢ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ ɞɜɢɝɚɬɟɥɹɯ 

ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɢɦɟɸɳɢɯ ɞɜɭɯɤɨɧɬɭɪɧɭɸ ɫɢɫɬɟ-

ɦɭ ɨɯɥɚɠɞɟɧɢɹ. ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɥɟɝɤɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɜɤɥɸɱɚɟɬ 

ɪɭɛɚɲɤɭ ɨɯɥɚɠɞɟɧɢɹ ɛɥɨɤɚ ɢ ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɨɜ, ɪɚɞɢɚɬɨɪ, ɰɟɧɬɪɨɛɟɠɧɵɣ ɧɚ-

ɫɨɫ, ɜɟɧɬɢɥɹɬɨɪ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɩɚɬɪɭɛɤɢ ɢ ɲɥɚɧɝɢ, ɞɚɬɱɢɤɢ ɢ ɭɤɚɡɚɬɟɥɶ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ, ɨɧɚ ɫɧɚɛɠɟɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɤɨɦɦɭɬɢ-

ɪɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɤɥɚɩɚɧɨɦ ɢ ɷɥɟɤɬɪɨɧɧɵɦ ɛɥɨɤɨɦ, 

ɩɪɢɱɟɦ ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɜɯɨɞɵ ɷɥɟɤɬɪɨɧɧɨɝɨ ɛɥɨɤɚ ɫɜɹɡɚɧɵ ɫɨ ɜɬɨɪɵɦ ɢ ɬɪɟɬɶ-

ɢɦ ɜɵɯɨɞɚɦɢ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚ ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɜɵɯɨɞɵ 

ɷɥɟɤɬɪɨɧɧɨɝɨ ɛɥɨɤɚ - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫ ɜɯɨɞɚɦɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɤɨɦɦɭɬɢɪɭɸ-

ɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɜɟɧɬɢɥɹɬɨɪɚ. ɂɡɨɛɪɟɬɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜ ɝɨɪɨɞɫɤɨɦ ɪɟɠɢɦɟ ɢ ɭɜɟɥɢɱɟɧɢɟ 

ɟɟ ɧɚɞɟɠɧɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɹ. 1 ɡ.ɩ. ɮ-ɥɵ, 3 ɢɥ. 

ɍɫɬɪɨɣɫɬɜɨ ɨɬɧɨɫɢɬɫɹ ɤ ɫɢɫɬɟɦɚɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ 

ɫɢɥɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɚɜɬɨɦɨɛɢɥɟɣ, ɢ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ ɞɜɢɝɚɬɟɥɹɯ 

ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɢɦɟɸɳɢɯ ɞɜɭɯɤɨɧɬɭɪɧɭɸ ɫɢɫɬɟ-

ɦɭ ɨɯɥɚɠɞɟɧɢɹ. 

ɂɡɜɟɫɬɧɵ ɦɧɨɝɨɤɨɧɬɭɪɧɵɟ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɟɣ ɥɟɝɤɨɜɵɯ ɚɜ-

ɬɨɦɨɛɢɥɟɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ȺɁɅɄ-2141...ȺɁɅɄ-21412 (Ⱥɜɬɨɦɨɛɢɥɢ ȺɁɅɄ 

2141-01 ɢ 21412-01. - Ɇɨɫɤɜɚ: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1993, - ɋ.446) ɢ ɨɛɟɫɩɟɱɢɜɚɸ-

ɳɢɟ ɩɨɞɞɟɪɠɚɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɞɜɢɝɚɬɟɥɹ ɦɚɲɢ-

ɧɵ. Ɍɚɤɢɟ ɫɢɫɬɟɦɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɞɜɢɠɟɧɢɢ 

ɩɨ ɲɨɫɫɟ. 

http://www.findpatent.ru/patent/222/2225517.html
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Ɉɞɧɚɤɨ ɨɧɢ ɨɛɥɚɞɚɸɬ ɩɪɢɧɰɢɩɢɚɥɶɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ, ɡɚɤɥɸɱɚɸɳɢɦɫɹ ɜ 

ɬɨɦ, ɱɬɨ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜ ɢɧɬɟɧɫɢɜɧɨɦ ɝɨɪɨɞɫɤɨɦ ɪɟɠɢɦɟ ɩɨɞɤɥɸɱɟɧɢɟ ɜɬɨɪɨɝɨ 

ɤɨɧɬɭɪɚ ɩɪɨɢɫɯɨɞɢɬ ɫ ɡɚɩɚɡɞɵɜɚɧɢɟɦ, ɨɛɭɫɥɨɜɥɟɧɧɵɦ ɢɧɟɪɬɧɨɫɬɶɸ ɫɢɫɬɟɦɵ ɢ 

ɧɟɭɞɚɱɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɞɚɬɱɢɤɚ, ɜɵɪɚɛɚɬɵɜɚɸɳɟɝɨ ɭɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ ɧɚ 

ɜɟɧɬɢɥɹɬɨɪ. 

ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɨɣ ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ ɫɭɳɧɨɫɬɢ ɤ ɡɚɹɜɥɹɟɦɨɦɭ ɢɡɨɛɪɟɬɟɧɢɸ 

ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ ȺɁɅɄ 2141-01 (Ⱥɜɬɨɦɨɛɢ-

ɥɢ ȺɁɅɄ 2141-01 ɢ 21412-01. - Ɇɨɫɤɜɚ: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1993, - ɋ.446), ɜɡɹɬɚɹ 

ɡɚ ɩɪɨɬɨɬɢɩ. 

Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɭɛɚɲɤɭ ɨɯɥɚɠ-

ɞɟɧɢɹ ɛɥɨɤɚ ɢ ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɨɜ, ɪɚɞɢɚɬɨɪ, ɰɟɧɬɪɨɛɟɠɧɵɣ ɧɚɫɨɫ, ɜɟɧɬɢɥɹɬɨɪ, 

ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɩɚɬɪɭɛɤɢ ɢ ɲɥɚɧɝɢ, ɞɚɬɱɢɤɢ ɢ ɭɤɚɡɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠ-

ɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ, ɬɟɪɦɨɫɬɚɬ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɩɨɹɫɧɹɟɬɫɹ ɮɢɝ.1. ɇɚ ɮɢɝ.1 ɨɛɨɡɧɚɱɟɧɵ: 

Ⱦ1 - ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɌɆ 100-Ⱥ; Ⱦ2 - ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɌɆ 108; ɍɌ - 

ɭɤɚɡɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ; ɊɈ - ɪɭɛɚɲɤɚ ɨɯɥɚɠɞɟɧɢɹ ɛɥɨɤɚ ɢ ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɨɜ; 

Ɋɚɞ - ɪɚɞɢɚɬɨɪ; ȼɟɧɬ - ɜɟɧɬɢɥɹɬɨɪ; ȼɇ - ɰɟɧɬɪɨɛɟɠɧɵɣ ɧɚɫɨɫ; Ɍɟɪ - ɬɟɪɦɨɫɬɚɬ. 

ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɜɹɡɢ ɨɛɨɡɧɚɱɟɧɵ ɨɞɢɧɚɪɧɨɣ ɥɢɧɢɟɣ, ɚ ɩɨɬɨɤɢ ɨɯɥɚɠ-

ɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ - ɞɜɨɣɧɨɣ. Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɧɚ ɮɢɝ.1 ɜɨɡɞɭɲɧɵɟ ɩɨɬɨɤɢ ɧɟ 

ɩɨɤɚɡɚɧɵ. ɇɚ ɮɢɝ. 1 ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɫɜɹɡɹɦɢ ɩɨɫɥɟɞɨɜɚ-

ɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɵ: Ɍɟɪ, ȼɇ, ɊɈ, Ɋɚɞ, Ⱦ2, ȼɟɧɬ, ɩɪɢɱɟɦ, ɜɵɯɨɞ Ɍɟɪ ɫɜɹɡɚɧ ɫɨ 

ɜɯɨɞɨɦ ȼɇ, ɜɵɯɨɞ ɤɨɬɨɪɨɝɨ - ɫɨ ɜɯɨɞɨɦ ɊɈ; ɩɟɪɜɵɣ ɜɵɯɨɞ ɊɈ ɫɜɹɡɚɧ ɫ ɩɟɪɜɵɦ 

ɜɯɨɞɨɦ Ɍɟɪ, ɚ ɜɬɨɪɨɣ ɜɵɯɨɞ ɊɈ - ɫɨ ɜɯɨɞɨɦ Ɋɚɞ, ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɜɵɯɨɞɵ ɤɨɬɨ-

ɪɨɝɨ ɫɨɟɞɢɧɟɧɵ ɫɨ ɜɬɨɪɵɦ ɜɯɨɞɨɦ Ɍɟɪ ɢ ɜɯɨɞɨɦ Ⱦ2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; ɜɵɯɨɞ Ⱦ2 

ɫɜɹɡɚɧ ɫɨ ɜɯɨɞɨɦ ȼɟɧɬ. Ɍɪɟɬɢɣ ɜɵɯɨɞ ɊɈ ɫɨɟɞɢɧɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɜɹɡɶɸ ɫ 

Ⱦ1, ɜɵɯɨɞ ɤɨɬɨɪɨɝɨ - ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɜɹɡɶɸ ɫ ɍɌ. 

Ɋɚɛɨɬɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɦɟɧɟɟ 80Шɋ ɰɟɧɬɪɨɛɟɠɧɵɣ ɧɚ-

ɫɨɫ (ȼɇ) ɨɛɟɫɩɟɱɢɜɚɟɬ ɰɢɪɤɭɥɹɰɢɸ ɠɢɞɤɨɫɬɢ ɩɨ ɦɚɥɨɦɭ ɤɪɭɝɭ: ɫ ɩɟɪɜɨɝɨ ɜɵ-
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ɯɨɞɚ ɊɈ ɨɯɥɚɠɞɚɸɳɚɹ ɠɢɞɤɨɫɬɶ ɩɨɩɚɞɚɟɬ ɧɚ ɩɟɪɜɵɣ ɜɯɨɞ Ɍɟɪ, ɚ ɫ ɟɝɨ ɜɵɯɨɞɚ - 

ɧɚ ɜɯɨɞ ȼɇ, ɩɨɬɨɤ ɠɢɞɤɨɫɬɢ ɫ ɜɵɯɨɞɚ ȼɇ ɧɚɝɧɟɬɚɟɬɫɹ ɧɚ ɜɯɨɞ ɊɈ; ɬɪɟɬɢɣ ɜɵ-

ɯɨɞ ɊɈ ɫɜɹɡɚɧ ɫɨ ɜɯɨɞɨɦ Ⱦ1, ɤɨɬɨɪɵɣ ɜɵɪɚɛɚɬɵɜɚɟɬ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɚɧɚɥɨɝɨɜɵɣ 

ɫɢɝɧɚɥ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɬɟɦɩɟɪɚɬɭɪɟ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ, ɩɨɫɬɭɩɚɸ-

ɳɢɣ ɧɚ ɜɯɨɞ ɍɌ; ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɛɨɥɟɟ 80Шɋ ɰɢɪɤɭ-

ɥɹɰɢɹ ɠɢɞɤɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɤɚɤ ɩɨ ɦɚɥɨɦɭ ɤɪɭɝɭ, ɬɚɤ ɢ ɩɨ ɛɨɥɶɲɨɦɭ ɤɪɭɝɭ: ɫ 

ɜɵɯɨɞɚ Ɍɟɪ ɩɨɬɨɤ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɯɨɞ ȼɇ, ɫ ɜɵɯɨɞɚ ɤɨ-

ɬɨɪɨɝɨ ɧɚɝɧɟɬɚɟɬɫɹ ɧɚ ɜɯɨɞ ɊɈ; ɫ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɜɵɯɨɞɚ ɊɈ ɨɯɥɚɠɞɚɸɳɚɹ 

ɠɢɞɤɨɫɬɶ ɩɨɩɚɞɚɟɬ ɧɚ ɩɟɪɜɵɣ ɜɯɨɞ Ɍɟɪ ɢ ɜɯɨɞ Ɋɚɞ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚ Ɍɟɪ ɩɪɢ 

ɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɛɨɪ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɫ ɩɟɪɜɨɝɨ ɢ 

ɱɚɫɬɢɱɧɨ ɫɨ ɜɬɨɪɨɝɨ ɜɯɨɞɨɜ, ɬɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢɜɚɹ ɰɢɪɤɭɥɹɰɢɸ ɨɞɧɨɜɪɟɦɟɧ-

ɧɨ ɩɨ ɞɜɭɦ ɤɨɧɬɭɪɚɦ;ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɛɨɥɟɟ 94Шɋ ɬɟɪ-

ɦɨɫɬɚɬ (Ɍɟɪ) ɡɚɤɪɵɜɚɟɬ ɩɪɨɯɨɞ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɩɟɪɟɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ (ɩɟɪɜɵɣ 

ɜɯɨɞ) ɢ ɩɨɥɧɨɫɬɶɸ ɨɬɤɪɵɜɚɟɬ ɡɚɛɨɪ ɠɢɞɤɨɫɬɢ ɢɡ ɪɚɞɢɚɬɨɪɚ (Ɋɚɞ) - ɬɟɩɟɪɶ ɰɢɪ-

ɤɭɥɹɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɛɨɥɶɲɨɦɭ ɤɪɭɝɭ: ɫ ɩɟɪɜɨɝɨ ɜɵɯɨɞɚ Ɋɚɞ ɨɯɥɚɠɞɚɸ-

ɳɚɹ ɠɢɞɤɨɫɬɶ ɩɨɩɚɞɚɟɬ ɧɚ ɜɬɨɪɨɣ ɜɯɨɞ Ɍɟɪ, ɚ ɫ ɟɝɨ ɜɵɯɨɞɚ - ɧɚ ɜɯɨɞ ȼɇ; ɩɨɬɨɤ 

ɠɢɞɤɨɫɬɢ ɫ ɜɵɯɨɞɚ ȼɇ ɧɚɝɧɟɬɚɟɬɫɹ ɧɚ ɜɯɨɞ ɊɈ, ɚ ɫ ɟɝɨ ɜɬɨɪɨɝɨ ɜɵɯɨɞɚ ɧɚ ɜɯɨɞ 

Ɋɚɞ; ɜɬɨɪɨɣ ɜɵɯɨɞ Ɋɚɞ ɫɜɹɡɚɧ ɫ ɜɯɨɞɨɦ Ⱦ2, ɤɨɬɨɪɵɣ ɜɵɪɚɛɚɬɵɜɚɟɬ ɷɥɟɤɬɪɢɱɟ-

ɫɤɢɣ ɚɧɚɥɨɝɨɜɵɣ ɫɢɝɧɚɥ, ɩɨɫɬɭɩɚɸɳɢɣ ɧɚ ɜɯɨɞ ȼɟɧɬ ɢ ɭɩɪɚɜɥɹɸɳɢɣ ɟɝɨ ɪɚɛɨ-

ɬɨɣ. 

Ɉɞɧɚɤɨ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦɵ ɤɨɧɬɚɤɬɵ ɞɚɬɱɢɤɚ ɌɆ-108 (Ⱦ2), ɤɨɦ-

ɦɭɬɢɪɭɸɳɢɟ ɰɟɩɶ ɨɛɦɨɬɤɢ ɪɟɥɟ ɜɟɧɬɢɥɹɬɨɪɚ, ɩɨɞɜɟɪɝɚɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɣ ɢɫ-

ɤɪɨɜɨɣ ɷɪɨɡɢɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɛɵɫɬɪɨɦɭ ɜɵɯɨɞɭ ɢɯ ɢɡ ɫɬɪɨɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɷɬɨɬ 

ɞɚɬɱɢɤ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɪɚɞɢɚɬɨɪɚ, ɜɵɞɚɟɬ ɭɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ 

ɧɚ ɜɟɧɬɢɥɹɬɨɪ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩɨɪɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɚɞɢɚɬɨɪɟ, 

ɩɪɢ ɷɬɨɦ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɪɭɛɚɲɤɟ ɨɯɥɚɠɞɟɧɢɹ ɛɥɨɤɚ ɢ ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɨɜ ɡɧɚ-

ɱɢɬɟɥɶɧɨ ɜɵɲɟ. Ɋɟɡɤɢɟ ɢɡɦɟɧɟɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ ɞɜɢɝɚɬɟɥɶ ɜ ɝɨɪɨɞɫɤɨɦ ɪɟɠɢɦɟ 

ɞɜɢɠɟɧɢɹ ɩɪɢɜɨɞɹɬ ɤ ɩɟɪɢɨɞɢɱɟɫɤɨɦɭ ɩɨɜɵɲɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ 

ɠɢɞɤɨɫɬɢ. ȼɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɩɨɞɤɥɸɱɟɧɢɟ ɜɬɨɪɨɝɨ ɤɨɧɬɭɪɚ ɢ ɜɤɥɸɱɟɧɢɟ 
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ɜɟɧɬɢɥɹɬɨɪɚ, ɫɨɩɨɫɬɚɜɢɦɨ ɫ ɩɟɪɢɨɞɨɦ ɜɨɡɪɚɫɬɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɱɬɨ ɡɚɱɚɫɬɭɸ 

ɩɪɢɜɨɞɢɬ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɜɢɝɚɬɟɥɹ ɫ ɩɨɜɵɲɟɧɧɵɦ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɪɟɠɢɦɨɦ, ɚ 

ɢɧɨɝɞɚ ɢ ɤ ɩɟɪɟɝɪɟɜɭ ɞɜɢɝɚɬɟɥɹ. 

Ɂɚɞɚɱɟɣ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɩɭɬɟɦ ɫɨɤɪɚɳɟɧɢɹ ɜɪɟɦɟɧɢ ɪɟɚɤɰɢɢ ɫɢɫɬɟɦɵ ɧɚ 

ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɥɟɝɤɨɜɨɝɨ ɚɜ-

ɬɨɦɨɛɢɥɹ ɜɤɥɸɱɚɟɬ ɪɭɛɚɲɤɭ ɨɯɥɚɠɞɟɧɢɹ ɛɥɨɤɚ ɢ ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɨɜ, ɪɚɞɢɚɬɨɪ, 

ɰɟɧɬɪɨɛɟɠɧɵɣ ɧɚɫɨɫ, ɜɟɧɬɢɥɹɬɨɪ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɩɚɬɪɭɛɤɢ ɢ ɲɥɚɧɝɢ, ɞɚɬɱɢɤɢ 

ɢ ɭɤɚɡɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ, ɫɧɚɛɠɟɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ 

ɤɨɦɦɭɬɢɪɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɤɥɚɩɚɧɨɦ ɢ ɷɥɟɤɬɪɨɧɧɵɦ 

ɛɥɨɤɨɦ, ɩɪɢɱɟɦ ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɜɯɨɞɵ ɷɥɟɤɬɪɨɧɧɨɝɨ ɛɥɨɤɚ ɫɜɹɡɚɧɵ ɫɨ ɜɬɨɪɵɦ 

ɢ ɬɪɟɬɶɢɦ ɜɵɯɨɞɚɦɢ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚ ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ 

ɜɵɯɨɞɵ ɷɥɟɤɬɪɨɧɧɨɝɨ ɛɥɨɤɚ - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫ ɜɯɨɞɚɦɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɤɨɦ-

ɦɭɬɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɜɟɧɬɢɥɹɬɨɪɚ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɷɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ ɫɨɞɟɪɠɢɬ ɛɥɨɤ ɨɩɨɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɭɫɬ-

ɪɨɣɫɬɜɨ ɫɪɚɜɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɭɫɬɪɨɣɫɬɜɨ 

ɫɪɚɜɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɭɫɢ-

ɥɢɬɟɥɢ ɬɨɤɚ, ɩɪɢɱɟɦ ɩɟɪɜɵɣ ɜɯɨɞ ɛɥɨɤɚ ɨɩɨɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɹɡɚɧ ɫ ɷɥɟɤɬɪɢ-

ɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ, ɚ ɜɬɨɪɨɣ ɜɯɨɞ - ɫ ɦɚɫɫɨɣ ɚɜɬɨɦɨɛɢɥɹ, ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɜɵɯɨ-

ɞɵ ɛɥɨɤɚ ɨɩɨɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɹɡɚɧɵ ɫɨ ɜɬɨɪɵɦɢ ɜɯɨɞɚɦɢ ɭɫɬɪɨɣɫɬɜ ɫɪɚɜɧɟ-

ɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɭɪɨɜɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɜɵɯɨɞɵ ɭɫɬɪɨɣɫɬɜ ɫɪɚɜɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɭɪɨɜɧɟɣ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɫɜɹɡɚɧɵ ɫɨ ɜɯɨɞɚɦɢ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɭɫɢɥɢɬɟɥɟɣ ɬɨɤɚ ɫɨɨɬɜɟɬɫɬɜɟɧ-

ɧɨ. 

ɗɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ. 

ɇɚ ɮɢɝ.2 ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɜɟɞɟɧɧɵɟ ɷɥɟɦɟɧɬɵ ɨɛɨɡɧɚɱɟɧɵ: ȽɄɍ - ɝɢɞɪɚɜ-

ɥɢɱɟɫɤɨɟ ɤɨɦɦɭɬɢɪɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ; ɗȻ - ɷɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ;  
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ɇɚ ɮɢɝ.3 ɨɛɨɡɧɚɱɟɧɵ: ȻɈɇ - ɛɥɨɤ ɨɩɨɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ; ɍɋɇ1 - ɭɫɬɪɨɣ-

ɫɬɜɨ ɫɪɚɜɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɬɟɦɩɟɪɚɬɭɪɵ (80Шɋ); ɍɋɇ2 - 

ɭɫɬɪɨɣɫɬɜɨ ɫɪɚɜɧɟɧɢɣ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ ɬɟɦɩɟɪɚɬɭɪɵ (94Шɋ); 1-ɣ 

ɍɫɌ - ɩɟɪɜɵɣ ɭɫɢɥɢɬɟɥɶ ɬɨɤɚ; 2-ɣ ɍɫɌ - ɜɬɨɪɨɣ ɭɫɢɥɢɬɟɥɶ ɬɨɤɚ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɤɨɦɦɭɬɢɪɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɢɞɪɚɜ-

ɥɢɱɟɫɤɢɣ ɭɡɟɥ ɫ ɨɞɧɢɦ ɜɯɨɞɨɦ ɢ ɞɜɭɦɹ ɜɵɯɨɞɚɦɢ. Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɜɹɡɶ ɜɯɨɞɚ ɫ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɜɵɯɨɞɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 

ɤɥɚɩɚɧɚ. ɍɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ ɧɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɤɥɚɩɚɧ ɩɨɫɬɭɩɚɟɬ ɫ ɜɵɯɨ-

ɞɚ ɷɥɟɤɬɪɨɧɧɨɝɨ ɛɥɨɤɚ. 

ɗɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɚ ɤɨɦɩɚɪɚɬɨɪɚ, ɫɪɚɜɧɢɜɚɸɳɢɯ 

ɫɢɝɧɚɥ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɫ ɞɜɭɦɹ ɩɨɪɨɝɨɜɵɦɢ ɧɚ-

ɩɪɹɠɟɧɢɹɦɢ, ɤɨɬɨɪɵɟ ɜɵɪɚɛɚɬɵɜɚɟɬ ɜɫɬɪɨɟɧɧɵɣ ɛɥɨɤ ɨɩɨɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. 

ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɩɟɪɜɨɝɨ ɩɨɪɨɝɨɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɭɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ ɩɨɫɬɭ-

ɩɚɟɬ ɧɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɤɥɚɩɚɧ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɤɨɦɦɭɬɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬ-

ɜɚ, ɚ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɜɬɨɪɨɝɨ - ɧɚ ɪɟɥɟ ɜɟɧɬɢɥɹɬɨɪɚ. 

Ɋɚɛɨɬɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɥɟɝɤɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɫ ɷɥɟɤɬɪɨɧ-

ɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɩɨɞɞɟɪɠɚɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ 

ɩɪɨɢɫɯɨɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɦɟ-

ɧɟɟ 80Шɋ ɪɚɛɨɬɚ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɚɧɚɥɨɝɢɱɧɚ ɪɚɛɨɬɟ ɩɪɨɬɨ-

ɬɢɩɚ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɫ ɩɟɪɜɨɝɨ ɜɵɯɨɞɚ ɊɈ ɨɯɥɚɠɞɚɸɳɚɹ ɠɢɞɤɨɫɬɶ 

ɩɨɩɚɞɚɟɬ ɧɚ ɩɟɪɜɵɣ ɜɯɨɞ ȽɄɍ, ɚ ɫ ɟɝɨ ɜɵɯɨɞɚ - ɧɚ ɜɯɨɞ ȼɇ; Ⱦ1 ɜɵɪɚɛɚɬɵɜɚɟɬ 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɚɧɚɥɨɝɨɜɵɣ ɫɢɝɧɚɥ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɬɟɦɩɟɪɚɬɭɪɟ ɨɯɥɚɠɞɚɸ-

ɳɟɣ ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɵɣ ɫ ɩɟɪɜɨɝɨ ɜɵɯɨɞɚ Ⱦ1 ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɯɨɞ ɍɌ, ɚ ɫɨ ɜɬɨɪɨ-

ɝɨ ɢ ɬɪɟɬɶɟɝɨ ɜɵɯɨɞɨɜ Ⱦ1 - ɧɚ ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɜɯɨɞ ɗȻ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; ɞɚɧɧɵɣ 

ɫɢɝɧɚɥ ɜ ɗȻ ɩɨɫɬɭɩɚɟɬ ɧɚ ɍɋɇ1 ɢ ɍɋɇ2, ɧɨ ɬɚɤ ɤɚɤ ɫɢɝɧɚɥ ɧɢɠɟ ɩɨɪɨɝɨɜɵɯ 

ɡɧɚɱɟɧɢɣ, ɜɵɪɚɛɚɬɵɜɚɟɦɵɯ ȻɈɇ, ɬɨ ɧɚ ɜɵɯɨɞɚɯ ɗȻ ɫɢɝɧɚɥ ɨɬɫɭɬɫɬɜɭɟɬ; ɩɪɢ ɧɚ-

ɝɪɟɜɚɧɢɢ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɛɨɥɟɟ 80Шɋ ɫɢɝɧɚɥ ɫɨ ɜɬɨɪɨɝɨ ɜɵɯɨɞɚ Ⱦ1, ɩɨ-

ɫɬɭɩɢɜɲɢɣ ɧɚ ɩɟɪɜɵɣ ɜɯɨɞ ɍɋɇ1, ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɩɨɪɨɝɨɜɵɦ ɫɢɝɧɚɥɨɦ, ɩɨɫɬɭ-

ɩɢɜɲɢɦ ɫ ɩɟɪɜɨɝɨ ɜɵɯɨɞɚ ȻɈɇ ɧɚ ɜɬɨɪɨɣ ɜɯɨɞ ɍɋɇ1; ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɫɢɝɧɚɥɚ 
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ɫ ɩɟɪɜɨɝɨ ɜɯɨɞɚ ɧɚ ɜɵɯɨɞɟ ɍɋɇ1 ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɭɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ, ɩɨɫɬɭ-

ɩɚɸɳɢɣ ɧɚ ɜɯɨɞ 1-ɝɨ ɍɫɌ, ɫ ɜɵɯɨɞɚ ɤɨɬɨɪɨɝɨ ɭɫɢɥɟɧɧɵɣ ɭɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ 

ɩɨɫɬɭɩɚɟɬ ɧɚ ɬɪɟɬɢɣ ɜɯɨɞ ȽɄɍ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɫɪɚɛɚɬɵɜɚɟɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬ-

ɧɵɣ ɤɥɚɩɚɧ ȽɄɍ, ɡɚɤɪɵɜɚɹ ɩɟɪɜɵɣ ɜɯɨɞ ɢ ɨɬɤɪɵɜɚɹ ɜɬɨɪɨɣ ɜɯɨɞ ȽɄɍ ɞɥɹ ɨɯɥɚ-

ɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɫ ɜɵɯɨɞɚ Ɋɚɞ: ɬɟɩɟɪɶ ɰɢɪɤɭɥɹɰɢɹ ɨɫɭɳɟɫɬɜ-

ɥɹɟɬɫɹ ɩɨ ɛɨɥɶɲɨɦɭ ɤɪɭɝɭ; ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɛɨɥɟɟ 94Шɋ 

ɫɢɝɧɚɥ ɫ ɬɪɟɬɶɟɝɨ ɜɵɯɨɞɚ Ⱦ1, ɩɨɫɬɭɩɢɜɲɢɣ ɧɚ ɩɟɪɜɵɣ ɜɯɨɞ ɍɋɇ2, ɫɪɚɜɧɢɜɚɟɬɫɹ 

ɫ ɩɨɪɨɝɨɜɵɦ ɫɢɝɧɚɥɨɦ, ɩɨɫɬɭɩɢɜɲɢɦ ɫɨ ɜɬɨɪɨɝɨ ɜɵɯɨɞɚ ȻɈɇ ɧɚ ɜɬɨɪɨɣ ɜɯɨɞ 

ɍɋɇ2; ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɫɢɝɧɚɥɚ ɫ ɩɟɪɜɨɝɨ ɜɯɨɞɚ ɧɚ ɜɵɯɨɞɟ ɍɋɇ2 ɜɵɪɚɛɚɬɵɜɚ-

ɟɬɫɹ ɭɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ, ɩɨɫɬɭɩɚɸɳɢɣ ɧɚ ɜɯɨɞ 2-ɝɨ ɍɫɌ, ɫ ɜɵɯɨɞɚ ɤɨɬɨɪɨɝɨ 

ɭɫɢɥɟɧɧɵɣ ɭɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɯɨɞ ȼɟɧɬ, ɜɤɥɸɱɚɹ ɟɝɨ ɞɥɹ ɨɯ-

ɥɚɠɞɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɪɚɞɢɚɬɨɪɟ. 

Ⱦɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟ-

ɧɢɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜ ɝɨɪɨɞɫɤɨɦ ɪɟɠɢɦɟ ɢ ɭɜɟɥɢɱɢɬɶ ɟɟ ɧɚɞɟɠɧɨɫɬɶ ɜ ɩɪɨɰɟɫɫɟ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɹ. 

Ɏɨɪɦɭɥɚ ɢɡɨɛɪɟɬɟɧɢɹ 

1. ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɥɟɝɤɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɜɤɥɸɱɚɸɳɚɹ 

ɪɭɛɚɲɤɭ ɨɯɥɚɠɞɟɧɢɹ ɛɥɨɤɚ ɢ ɝɨɥɨɜɤɢ ɰɢɥɢɧɞɪɨɜ, ɪɚɞɢɚɬɨɪ, ɰɟɧɬɪɨɛɟɠɧɵɣ ɧɚ-

ɫɨɫ, ɜɟɧɬɢɥɹɬɨɪ, ɫɨɟɞɢɧɟɧɧɵɟ ɩɚɬɪɭɛɤɢ ɢ ɲɥɚɧɝɢ, ɞɚɬɱɢɤɢ ɢ ɭɤɚɡɚɬɟɥɶ ɬɟɦɩɟ-

ɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ, ɨɬɥɢɱɚɸɳɚɹɫɹ ɬɟɦ, ɱɬɨ ɫɧɚɛɠɟɧɚ ɝɢɞɪɚɜɥɢɱɟ-

ɫɤɢɦ ɤɨɦɦɭɬɢɪɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɤɥɚɩɚɧɨɦ ɢ ɷɥɟɤɬɪɨɧ-

ɧɵɦ ɛɥɨɤɨɦ, ɩɪɢɱɟɦ ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɜɯɨɞɵ ɷɥɟɤɬɪɨɧɧɨɝɨ ɛɥɨɤɚ ɫɜɹɡɚɧɵ ɫɨ 

ɜɬɨɪɵɦ ɢ ɬɪɟɬɶɢɦ ɜɵɯɨɞɚɦɢ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚ ɩɟɪɜɵɣ ɢ 

ɜɬɨɪɨɣ ɜɵɯɨɞɵ ɷɥɟɤɬɪɨɧɧɨɝɨ ɛɥɨɤɚ - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫ ɜɯɨɞɚɦɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨ-

ɝɨ ɤɨɦɦɭɬɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɜɟɧɬɢɥɹɬɨɪɚ. 

2. ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɥɟɝɤɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɩ.1, ɨɬɥɢ-

ɱɚɸɳɚɹɫɹ ɬɟɦ, ɱɬɨ ɷɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ ɫɨɞɟɪɠɢɬ ɛɥɨɤ ɨɩɨɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ, 

ɭɫɬɪɨɣɫɬɜɨ ɫɪɚɜɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɭɫɬɪɨɣɫɬ-

ɜɨ ɫɪɚɜɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ 
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ɭɫɢɥɢɬɟɥɢ ɬɨɤɚ, ɩɪɢɱɟɦ ɩɟɪɜɵɣ ɜɯɨɞ ɛɥɨɤɚ ɨɩɨɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɹɡɚɧ ɫ ɷɥɟɤ-

ɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ, ɚ ɜɬɨɪɨɣ ɜɯɨɞ - ɫ ɦɚɫɫɨɣ ɚɜɬɨɦɨɛɢɥɹ, ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɜɵ-

ɯɨɞɵ ɛɥɨɤɚ ɨɩɨɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɹɡɚɧɵ ɫɨ ɜɬɨɪɵɦɢ ɜɯɨɞɚɦɢ ɭɫɬɪɨɣɫɬɜ ɫɪɚɜ-

ɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɭɪɨɜɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɜɵɯɨɞɵ ɭɫɬɪɨɣɫɬɜ ɫɪɚɜɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɭɪɨɜɧɟɣ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɫɜɹɡɚɧɵ ɫɨ ɜɯɨɞɚɦɢ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɭɫɢɥɢɬɟɥɟɣ ɬɨɤɚ ɫɨɨɬɜɟɬɫɬɜɟɧ-

ɧɨ. 

 
 

 

Ɋɢɫɭɧɨɤ 1.1 – ɋɯɟɦɵ ɤ ɩɚɬɟɧɬɭ № 2225517. 

 

Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № 2529118, [15]. 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɟɧɧɵɦ ɝɭɫɟɧɢɱɧɵɦ ɦɚɲɢɧɚɦ. ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ 

ɩɨɞɞɟɪɠɚɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨ-

ɜɨɣ ɭɫɬɚɧɨɜɤɢ ɜɨɟɧɧɵɯ ɝɭɫɟɧɢɱɧɵɯ ɦɚɲɢɧ ɫɨɞɟɪɠɢɬ ɪɭɛɚɲɤɭ ɨɯɥɚɠɞɟɧɢɹ ɰɢ-

ɥɢɧɞɪɨɜ ɞɜɢɝɚɬɟɥɹ, ɜɯɨɞɧɨɣ ɪɟɞɭɤɬɨɪ, ɤɨɧɢɱɟɫɤɢɣ ɪɟɞɭɤɬɨɪ, ɜɟɧɬɢɥɹɬɨɪ, ɠɚɥɸ-

ɡɢ ɫ ɩɪɢɜɨɞɨɦ ɢ ɷɥɟɤɬɪɨɬɟɪɦɨɦɟɬɪ. ȼ ɫɢɫɬɟɦɭ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧ ɛɥɨɤ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɜɵɞɚɱɢ ɤɨɦɚɧɞ, ɫɨ-

ɟɞɢɧɟɧɧɵɣ ɫ ɜɚɪɢɚɬɨɪɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɩɪɢɜɨɞɟ ɜɟɧɬɢɥɹɬɨɪɚ. ȼɚɪɢɚɬɨɪ ɜɟ-

ɞɭɳɢɦ ɜɚɥɨɦ ɫɨɟɞɢɧɟɧ ɫ ɜɯɨɞɧɵɦ ɪɟɞɭɤɬɨɪɨɦ, ɜ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧ ɞɚɬɱɢɤ 

ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ, ɚ ɜɟɞɨɦɵɣ ɜɚɥ ɜɚɪɢɚɬɨɪɚ ɫɨɟɞɢɧɟɧ ɫ ɤɨɧɢɱɟɫɤɢɦ ɪɟɞɭɤɬɨɪɨɦ. 

ɉɪɢɜɨɞ ɭɩɪɚɜɥɟɧɢɹ ɠɚɥɸɡɢ ɫɧɚɛɠɟɧ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɢ ɞɚɬɱɢɤɨɦ ɩɨɥɨɠɟɧɢɹ 

ɫɬɜɨɪɨɤ ɠɚɥɸɡɢ, ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɵ ɫ ɛɥɨɤɨɦ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɜɵɞɚɱɢ 

ɤɨɦɚɧɞ. Ⱦɨɫɬɢɝɚɟɬɫɹ ɩɨɞɞɟɪɠɚɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɫɢɫ-

ɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ.  
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ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɟɧɧɵɦ ɝɭɫɟɧɢɱɧɵɦ ɦɚɲɢɧɚɦ, ɜ ɱɚɫɬɧɨɫɬɢ ɤ 

ɫɢɫɬɟɦɚɦ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɬɚɧɤɨɜ. 

ɂɡɜɟɫɬɧɵ ɫɢɫɬɟɦɵ ɠɢɞɤɨɫɬɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɜɨɟɧɧɵɯ 

ɝɭɫɟɧɢɱɧɵɯ ɦɚɲɢɧ (ȼȽɆ) ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɩɪɨɤɚɱɤɨɣ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɱɟ-

ɪɟɡ ɫɨɬɵ ɪɚɞɢɚɬɨɪɨɜ ɜɟɧɬɢɥɹɬɨɪɨɦ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɬɨɬɢɩɚ ɜɡɹɬɚ ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɬɚɧɤɚ 

Ɍ-72 (ɫɦ. Ɍɟɯɧɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɬɚɧɤɚ Ɍ-72. - Ɇ.: ȼɨɟɧɧɨɟ ɢɡɞɚɬɟɥɶɫɬɜɨ 2002, 

ɫ.92-99). ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɬɚɧɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɬ-

ɜɨɞɚ ɬɟɩɥɚ ɨɬ ɞɟɬɚɥɟɣ ɞɜɢɝɚɬɟɥɹ, ɫɨɩɪɢɤɚɫɚɸɳɢɯɫɹ ɫ ɝɨɪɹɱɢɦɢ ɝɚɡɚɦɢ, ɢ ɩɨɞ-

ɞɟɪɠɚɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ 

ɭɫɬɚɧɨɜɤɢ. ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɫɨɞɟɪɠɢɬ ɪɭɛɚɲɤɢ ɨɯɥɚɠɞɟɧɢɹ ɰɢɥɢɧɞɪɨɜ 

ɞɜɢɝɚɬɟɥɹ, ɜɯɨɞɧɨɣ ɪɟɞɭɤɬɨɪ, ɤɨɧɢɱɟɫɤɢɣ ɪɟɞɭɤɬɨɪ, ɜɟɧɬɢɥɹɬɨɪ, ɠɚɥɸɡɢ ɫ ɩɪɢ-

ɜɨɞɨɦ ɢ ɷɥɟɤɬɪɨɬɟɪɦɨɦɟɬɪ, ɤɨɬɨɪɵɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɬɜɨɞɚ ɢ ɪɚɫɫɟɢɜɚɧɢɹ ɜ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɬɟɩɥɚ, ɨɬɜɨɞɢɦɨɝɨ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɶɸ ɨɬ ɞɟɬɚɥɟɣ 

ɞɜɢɝɚɬɟɥɹ ɡɚ ɫɱɟɬ ɩɨɬɨɤɚ ɜɨɡɞɭɯɚ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɜɟɧɬɢɥɹɬɨɪɨɦ ɢ ɩɪɨɯɨɞɹɳɟɝɨ 

ɱɟɪɟɡ ɪɚɞɢɚɬɨɪɵ. 

Ɉɩɬɢɦɚɥɶɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ 

ɡɚ ɫɱɟɬ ɧɚɥɢɱɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɜ ɫɢɫɬɟɦɟ 

ɨɯɥɚɠɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɡɚ ɫɱɟɬ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ, ɩɪɨɯɨɞɹɳɟɝɨ 

ɱɟɪɟɡ ɪɚɞɢɚɬɨɪɵ, ɜɫɥɟɞɫɬɜɢɟ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ (ɢɡɦɟ-

ɧɟɧɢɟɦ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ) ɢ ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ 

ɩɨɞɜɢɠɧɵɯ ɫɬɜɨɪɨɤ ɠɚɥɸɡɢ. 

ɍɩɪɚɜɥɟɧɢɟ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ ɢ ɩɨɥɨɠɟɧɢ-

ɟɦ ɩɨɞɜɢɠɧɵɯ ɫɬɜɨɪɨɤ ɠɚɥɸɡɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɦɟɯɚɧɢɤ-ɜɨɞɢɬɟɥɶ ɫ ɩɨɦɨɳɶɸ 

ɩɪɢɜɨɞɨɜ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɨɤɚɡɚɧɢɣ ɷɥɟɤɬɪɨɬɟɪɦɨɦɟɬɪɚ. 

ȼ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɬɚɧɤɚ Ɍ-72 ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 

ɧɟɡɚɜɢɫɢɦɚɹ ɨɬ ɞɟɣɫɬɜɢɣ ɦɟɯɚɧɢɤɚ-ɜɨɞɢɬɟɥɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɞɟɪɠɚɧɢɹ ɨɩɬɢ-

ɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɜ ɡɚ-
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ɜɢɫɢɦɨɫɬɢ ɨɬ ɟɟ ɧɚɝɪɭɠɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ɱɬɨ ɹɜɥɹɟɬ-

ɫɹ ɫɭɳɟɫɬɜɟɧɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ. 

ɉɪɚɤɬɢɤɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ȼȽɆ ɜ ɜɨɣɫɤɚɯ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢ ɞɜɢɠɟɧɢɢ 

ɨɛɪɚɡɰɨɜ ȼȽɆ ɜ ɫɥɨɠɧɵɯ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɫɬɨɹɧɧɨ ɢɡɦɟɧɹɟɬɫɹ ɧɚɝɪɭ-

ɠɟɧɧɨɫɬɶ ɢɯ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɢɡɦɟɧɹɟɬɫɹ ɟɟ ɬɟɦɩɟɪɚɬɭɪɧɵɣ 

ɪɟɠɢɦ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨ ɫɬɨɪɨɧɵ ɦɟɯɚɧɢɤɚ-ɜɨɞɢɬɟɥɹ ɧɟɨɛɯɨɞɢɦ ɩɨɫɬɨɹɧɧɵɣ 

ɤɨɧɬɪɨɥɶ ɡɚ ɩɨɤɚɡɚɧɢɹɦɢ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɜ ɩɨɞɞɟɪɠɚɧɢɢ 

ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. 

Ɉɩɬɢɦɚɥɶɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ 

ɛɭɞɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɩɭɬɟɦ ɜɚɪɶɢɪɨɜɚɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɤɚɱɢɜɚɟɦɨɝɨ ɱɟɪɟɡ 

ɪɚɞɢɚɬɨɪɵ ɜɨɡɞɭɯɚ, ɩɨɫɪɟɞɫɬɜɨɦ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ 

(ɢɡɦɟɧɟɧɢɟɦ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ), ɚ ɬɚɤɠɟ ɢɡɦɟɧɟɧɢ-

ɟɦ ɩɨɥɨɠɟɧɢɹ ɩɨɞɜɢɠɧɵɯ ɫɬɜɨɪɨɤ ɠɚɥɸɡɢ. 

Ȼɨɥɶɲɢɟ ɮɢɡɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɜ ɯɨɞɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ȼȽɆ, ɩɪɢɜɨɞɹɬ ɤ 

ɫɢɥɶɧɨɦɭ ɭɬɨɦɥɟɧɢɸ ɦɟɯɚɧɢɤɨɜ-ɜɨɞɢɬɟɥɟɣ ɢ, ɤɚɤ ɪɟɡɭɥɶɬɚɬ, ɤ ɧɟɜɧɢɦɚɬɟɥɶɧɨ-

ɫɬɢ, ɚ ɢɧɨɝɞɚ ɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɤɨɧɬɪɨɥɹ ɢ ɩɨɞɞɟɪɠɚɧɢɹ ɢɦ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦ-

ɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɧɬɪɨɥɹ 

ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɨɬ-

ɜɥɟɤɚɟɬ ɦɟɯɚɧɢɤɚ-ɜɨɞɢɬɟɥɹ ɨɬ ɭɩɪɚɜɥɟɧɢɹ ȼȽɆ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɨɜɟɪɲɟɧɢɸ 

ɚɜɚɪɢɣ ɢ ɤɚɬɚɫɬɪɨɮ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦ ɦɚɬɟɪɢɚɥɶɧɵɦ ɭɳɟɪɛɨɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɨɡɧɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɫɜɨɛɨɞɢɬɶ ɦɟɯɚɧɢɤɚ-ɜɨɞɢɬɟɥɹ 

ɨɬ ɨɩɟɪɚɰɢɣ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɫɢɫɬɟɦɵ ɨɯ-

ɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. 

ɐɟɥɶɸ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɞɞɟɪɠɚɧɢɟ ɨɩ-

ɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ 

ȼȽɆ, ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɟɣɫɬɜɢɣ ɦɟɯɚɧɢɤɚ ɜɨɞɢɬɟɥɹ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɨɞɞɟɪ-

ɠɚɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɭɫ-

ɬɚɧɨɜɤɢ ȼȽɆ, ɤɨɬɨɪɨɟ ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɫɢɫɬɟɦɭ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɭɫ-
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ɬɚɧɨɜɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧ ɛɥɨɤ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɜɵɞɚɱɢ ɤɨ-

ɦɚɧɞ, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɜɚɪɢɚɬɨɪɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɩɪɢɜɨɞɟ ɜɟɧɬɢɥɹɬɨɪɚ, ɩɪɢ 

ɷɬɨɦ ɜɚɪɢɚɬɨɪ ɜɟɞɭɳɢɦ ɜɚɥɨɦ ɫɨɟɞɢɧɟɧ ɫ ɜɯɨɞɧɵɦ ɪɟɞɭɤɬɨɪɨɦ, ɜ ɤɨɬɨɪɨɦ ɭɫ-

ɬɚɧɨɜɥɟɧ ɞɚɬɱɢɤ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ, ɚ ɜɟɞɨɦɵɣ ɜɚɥ ɜɚɪɢɚɬɨɪɚ ɫɨɟɞɢɧɟɧ ɫ ɤɨɧɢ-

ɱɟɫɤɢɦ ɪɟɞɭɤɬɨɪɨɦ, ɤɪɨɦɟ ɬɨɝɨ, ɩɪɢɜɨɞ ɭɩɪɚɜɥɟɧɢɹ ɠɚɥɸɡɢ ɫɧɚɛɠɟɧ ɷɥɟɤɬɪɨ-

ɞɜɢɝɚɬɟɥɟɦ ɢ ɞɚɬɱɢɤɨɦ ɩɨɥɨɠɟɧɢɹ ɫɬɜɨɪɨɤ ɠɚɥɸɡɢ, ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɵ ɫ ɛɥɨɤɨɦ 

ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɜɵɞɚɱɢ ɤɨɦɚɧɞ. 

ɂɡɨɛɪɟɬɟɧɢɟ ɩɨɹɫɧɹɟɬɫɹ ɱɟɪɬɟɠɨɦ. Ɉɛɳɢɣ ɜɢɞ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-

ɤɨɦɩɨɧɨɜɨɱɧɨɣ ɫɯɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɱɟɪɬɟɠɟ, ɝɞɟ ɨɛɨɡɧɚɱɟɧɨ: 1 - ɞɜɢɝɚɬɟɥɶ; 2 

- ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɞɜɢɝɚɬɟɥɹ; 3 - ɜɯɨɞɧɨɣ ɪɟɞɭɤɬɨɪ 

4 - ɞɚɬɱɢɤ ɩɨɥɨɠɟɧɢɹ ɠɚɥɸɡɢ; 5 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 6 - ɛɥɨɤ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪ-

ɦɚɰɢɢ ɢ ɜɵɞɚɱɢ ɤɨɦɚɧɞ; 7 - ɜɟɞɭɳɢɣ ɜɚɥ; 8 - ɞɚɬɱɢɤ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɜɚɥɚ 

ɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹɬɨɪɚ; 9 - ɩɪɢɜɨɞ ɫɬɜɨɪɨɤ ɠɚɥɸɡɢ; 10 - ɜɚɪɢɚɬɨɪ; 11 - ɜɟɞɨɦɵɣ 

ɜɚɥ; 12 - ɤɨɧɢɱɟɫɤɢɣ ɪɟɞɭɤɬɨɪ; 13 - ɜɟɧɬɢɥɹɬɨɪ; 14 - ɫɬɜɨɪɤɢ ɠɚɥɸɡɢ. 

ɉɪɟɞɥɚɝɚɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨ-

ɝɨ ɪɟɠɢɦɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ȼȽɆ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ. ɉɨɫɥɟ ɩɭɫɤɚ ɞɜɢɝɚɬɟɥɹ 1 ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɩɪɢɜɨɞ ɜɟɧɬɢɥɹɬɨɪɚ 12 

ɩɟɪɟɞɚɟɬɫɹ ɱɟɪɟɡ ɜɯɨɞɧɨɣ ɪɟɞɭɤɬɨɪ 3, ɜɚɪɢɚɬɨɪ 10 ɢ ɤɨɧɢɱɟɫɤɢɣ ɪɟɞɭɤɬɨɪ 12. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɢɡɦɟɪɹɟɬɫɹ ɞɚɬɱɢɤɨɦ 2, ɩɨɤɚ-

ɡɚɧɢɹ ɤɨɬɨɪɨɝɨ ɜ ɜɢɞɟ ɫɢɝɧɚɥɚ ɩɨɫɬɭɩɚɸɬ ɜ ɛɥɨɤ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɜɵ-

ɞɚɱɢ ɤɨɦɚɧɞ 6. ȿɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɧɢɠɟ ɨɩɬɢɦɚɥɶɧɨɝɨ 

ɡɧɚɱɟɧɢɹ 70-100 ɋ° ɛɥɨɤ ɨɛɪɚɛɨɬɤɢ ɢ ɜɵɞɚɱɢ ɤɨɦɚɧɞ 6 ɜɵɞɚɟɬ ɤɨɦɚɧɞɵ ɧɚ ɢɫ-

ɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɩɪɢ ɷɬɨɦ ɫɬɜɨɪɤɢ ɠɚɥɸɡɢ 14 ɡɚɤɪɵɜɚɸɬɫɹ ɩɪɢ ɩɨ-

ɦɨɳɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 5 ɢ ɭɦɟɧɶɲɚɟɬɫɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɟɞɨɦɨɝɨ ɜɚɥɚ 11 

ɜɚɪɢɚɬɨɪɚ 10 ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɦɟɧɶɲɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɨɬɨɜ ɜɟɧɬɢɥɹɬɨɪɚ 

13. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɦɟɧɶɲɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɯɨɞɹɳɟɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɪɚɞɢɚ-

ɬɨɪɵ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɫɤɨɪɟɧɧɵɣ ɩɪɨɝɪɟɜ ɞɜɢɝɚɬɟɥɹ. 

ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ 

ɠɢɞɤɨɫɬɢ ɷɬɨɬ ɩɚɪɚɦɟɬɪ ɛɭɞɟɬ ɩɨɫɬɨɹɧɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɡɚ ɫɱɟɬ ɚɜɬɨɦɚɬɢɱɟ-
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ɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɪɚɞɢɚɬɨɪɵ ɜɨɡɞɭɯɚ, ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ 

ɭɝɥɚ ɧɚɤɥɨɧɚ ɫɬɜɨɪɨɤ ɠɚɥɸɡɢ 14. ɍɝɨɥ ɧɚɤɥɨɧɚ ɫɬɜɨɪɨɤ ɠɚɥɸɡɢ ɤɨɧɬɪɨɥɢɪɭɟɬ-

ɫɹ ɞɚɬɱɢɤɨɦ 4, ɫɢɝɧɚɥ ɫ ɤɨɬɨɪɨɝɨ ɩɨɫɬɭɩɚɟɬ ɜ ɛɥɨɤ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢ 

ɜɵɞɚɱɢ ɤɨɦɚɧɞ 6. ȿɫɥɢ ɫɬɜɨɪɤɢ ɠɚɥɸɡɢ 14 ɦɚɤɫɢɦɚɥɶɧɨ ɨɬɤɪɵɬɵ, ɚ ɬɟɦɩɟɪɚɬɭ-

ɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɩɪɟɜɵɲɚɟɬ ɜɟɪɯɧɸɸ ɝɪɚɧɢɰɭ ɨɩɬɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟ-

ɧɢɹ, ɬɨ ɛɥɨɤ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɜɵɞɚɱɢ ɤɨɦɚɧɞ 6 ɜɵɞɚɟɬ ɤɨɦɚɧɞɭ ɧɚ ɢɫ-

ɩɨɥɧɢɬɟɥɶɧɵɟ ɩɪɢɜɨɞɵ ɜɚɪɢɚɬɨɪɚ 10, ɢɡɦɟɧɹɹ ɩɪɢ ɷɬɨɦ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ, 

ɬɟɦ ɫɚɦɵɦ ɭɜɟɥɢɱɢɜɚɹ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ 11 ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɭɜɟɥɢɱɢɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ 13. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɥɢɱɟɫɬɜɨ 

ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɪɚɞɢɚɬɨɪɵ ɜɨɡɞɭɯɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠ-

ɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɫɧɢɠɚɟɬɫɹ ɞɨ ɨɩɬɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ 1 ɩɪɢ ɞɜɢɠɟɧɢɢ ȼȽɆ ɨɩ-

ɪɟɞɟɥɹɟɬɫɹ ɞɚɬɱɢɤɨɦ 8, ɫɢɝɧɚɥ ɫ ɤɨɬɨɪɨɝɨ ɩɨɫɬɭɩɚɟɬ ɜ ɛɥɨɤ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪ-

ɦɚɰɢɢ ɢ ɜɵɞɚɱɢ ɤɨɦɚɧɞ 6, ɜ ɤɨɬɨɪɨɦ ɜɵɱɢɫɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ 

ɜɪɚɳɟɧɢɹ ɜɟɞɨɦɨɝɨ ɜɚɥɚ 11, ɫɜɹɡɚɧɧɨɝɨ ɫ ɤɨɧɢɱɟɫɤɢɦ ɪɟɞɭɤɬɨɪɨɦ 12, ɢ ɜɵɞɚɟɬ-

ɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɤɨɦɚɧɞɚ ɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ ɜɚɪɢɚɬɨɪɚ 10, ɢɡ-

ɦɟɧɹɹ ɩɪɢ ɷɬɨɦ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ, ɬɟɦ ɫɚɦɵɦ ɢɡɦɟɧɹɟɬɫɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ 

ɜɟɧɬɢɥɹɬɨɪɚ 13. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɫɟɝɨ ɷɬɨɝɨ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɧɟ ɡɚ-

ɜɢɫɢɬ ɨɬ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ, ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨ-

ɠɟɬ ɛɵɬɶ ɭɦɟɧɶɲɟɧɨ ɢɥɢ ɭɜɟɥɢɱɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɯɨɞɹɳɟɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɪɚ-

ɞɢɚɬɨɪɵ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɞɞɟɪɠɚɧɢɸ ɨɩɬɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɥɚɝɚɟɦɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɨɞɞɟɪɠɢ-

ɜɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɭɫɬɚ-

ɧɨɜɤɢ ȼȽɆ, ɩɨɜɵɫɢɬɶ ɟɟ ɧɚɞɟɠɧɨɫɬɶ ɢ ɫɨɡɞɚɬɶ ɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ 

ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɦɟɯɚɧɢɤɨɦ-ɜɨɞɢɬɟɥɟɦ ȼȽɆ. 

ɉɪɨɫɬɨɬɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɡɜɨɥɹɟɬ ɜɧɟɞɪɢɬɶ ɞɚɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ 

ɩɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ȼȽɆ, 

ɢɦɟɸɳɢɯ ɠɢɞɤɨɫɬɧɵɟ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ. Ɉɠɢɞɚɟɦɵɣ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɷɮ-
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ɮɟɤɬ ɜɵɪɚɡɢɬɫɹ ɜ ɫɧɢɠɟɧɢɢ ɚɜɚɪɢɣɧɨɫɬɢ ɞɜɢɝɚɬɟɥɟɣ ɩɨ ɩɪɢɱɢɧɟ ɢɯ ɩɟɪɟɝɪɟɜɚ 

ɢɥɢ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ, ɜɨɡɪɚɫɬɚɧɢɢ ɫɪɟɞɧɢɯ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ (ɨɫɨɛɟɧɧɨ ɩɪɢ 

ɫɨɜɟɪɲɟɧɢɢ ɦɚɪɲɟɣ ɧɚ 12-15%), ɭɫɬɪɚɧɟɧɢɢ ɪɹɞɚ ɩɪɟɞɩɨɫɵɥɨɤ ɤ ɫɨɡɞɚɧɢɸ ɚɜɚ-

ɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɱɟɛɧɵɯ ɢ ɛɨɟɜɵɯ ɡɚɞɚɱ, ɢ ɩɨɡɜɨɥɢɬ ɩɪɚɤɬɢ-

ɱɟɫɤɢ ɢɫɤɥɸɱɢɬɶ ɨɬɤɚɡɵ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɩɪɢɱɢɧɚɦ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɫɢɫ-

ɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɜɨɟɧɧɵɯ ɝɭɫɟɧɢɱɧɵɯ ɦɚɲɢɧ, ɫɨɞɟɪɠɚɳɟɟ 

ɪɭɛɚɲɤɭ ɨɯɥɚɠɞɟɧɢɹ ɰɢɥɢɧɞɪɨɜ ɞɜɢɝɚɬɟɥɹ, ɜɯɨɞɧɨɣ ɪɟɞɭɤɬɨɪ, ɤɨɧɢɱɟɫɤɢɣ ɪɟ-

ɞɭɤɬɨɪ, ɜɟɧɬɢɥɹɬɨɪ, ɠɚɥɸɡɢ ɫ ɩɪɢɜɨɞɨɦ ɢ ɷɥɟɤɬɪɨɬɟɪɦɨɦɟɬɪ, ɨɬɥɢɱɚɸɳɟɟɫɹ 

ɬɟɦ, ɱɬɨ ɜ ɫɢɫɬɟɦɭ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧ 

ɛɥɨɤ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɜɵɞɚɱɢ ɤɨɦɚɧɞ, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɜɚɪɢɚɬɨɪɨɦ, ɭɫ-

ɬɚɧɨɜɥɟɧɧɵɦ ɜ ɩɪɢɜɨɞɟ ɜɟɧɬɢɥɹɬɨɪɚ, ɩɪɢ ɷɬɨɦ ɜɚɪɢɚɬɨɪ ɜɟɞɭɳɢɦ ɜɚɥɨɦ ɫɨɟɞɢ-

ɧɟɧ ɫ ɜɯɨɞɧɵɦ ɪɟɞɭɤɬɨɪɨɦ, ɜ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧ ɞɚɬɱɢɤ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ, ɚ 

ɜɟɞɨɦɵɣ ɜɚɥ ɜɚɪɢɚɬɨɪɚ ɫɨɟɞɢɧɟɧ ɫ ɤɨɧɢɱɟɫɤɢɦ ɪɟɞɭɤɬɨɪɨɦ, ɤɪɨɦɟ ɬɨɝɨ, ɩɪɢɜɨɞ 

ɭɩɪɚɜɥɟɧɢɹ ɠɚɥɸɡɢ ɫɧɚɛɠɟɧ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɢ ɞɚɬɱɢɤɨɦ ɩɨɥɨɠɟɧɢɹ ɫɬɜɨɪɨɤ 

ɠɚɥɸɡɢ, ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɵ ɫ ɛɥɨɤɨɦ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɜɵɞɚɱɢ ɤɨɦɚɧɞ. 

 

Ɋɢɫɭɧɨɤ 1.2 – ɋɯɟɦɚ ɤ ɩɚɬɟɧɬɭ № 252911. 

 

Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № 2504702, [15]. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ 

http://www.findpatent.ru/patent/250/2504702.html
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ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶ-

ɡɨɜɚɧɨ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɫɢɫɬɟɦɵ ɞɜɢ-

ɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ. ɍɫɬɪɨɣɫɬɜɨ ɫɨɞɟɪɠɢɬ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ, 

ɜɵɩɨɥɧɟɧɧɵɣ ɢɡ ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɬɨɱɤɨɣ Ʉɸɪɢ, ɪɚɜɧɨɣ ɤɪɢɬɢɱɟ-

ɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ, ɩɨɦɟɳɟɧɧɵɣ ɜ ɤɨɪɩɭɫ ɢɡ ɧɟɦɚɝɧɢɬ-

ɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɪɚɡɦɟɳɟɧɧɵɣ ɜ ɧɟɦ ɩɨɫɬɨɹɧɧɵɣ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɦɚɝɧɢɬ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɜɨɛɨɞɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɜɧɭɬɪɢ ɩɨɥɨɫɬɢ. Ɍɨɪɰɵ ɱɭɜɫɬɜɢɬɟɥɶ-

ɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɩɨɫɬɨɹɧɧɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɦɚɝɧɢɬɚ ɫɜɹɡɚɧɵ ɫ ɩɪɭɠɢɧɨɣ, ɚ 

ɜɬɨɪɨɣ ɤɨɧɟɰ ɩɨɫɬɨɹɧɧɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɦɚɝɧɢɬɚ ɭɩɢɪɚɟɬɫɹ ɜ ɤɨɪɩɭɫ ɜɵ-

ɤɥɸɱɚɬɟɥɹ ɫ ɦɚɝɧɢɬɨɭɩɪɚɜɥɹɟɦɵɦɢ ɤɨɧɬɚɤɬɚɦɢ, ɚ ɜɬɨɪɨɣ ɬɨɪɟɰ ɱɭɜɫɬɜɢɬɟɥɶɧɨ-

ɝɨ ɷɥɟɦɟɧɬɚ ɢɦɟɟɬ ɤɨɧɬɚɤɬ ɫ ɨɯɥɚɠɞɚɟɦɨɣ ɫɪɟɞɨɣ. Ⱦɨɫɬɢɝɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɧɚ-

ɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɚ ɢ ɭɩɪɨɳɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹɬɨɪɚ.  

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶ-

ɡɨɜɚɧɨ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɫɢɫɬɟɦɵ ɞɜɢ-

ɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ. 

ɂɡɜɟɫɬɧɨ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ, ɤɨɬɨɪɨɟ ɫɧɚɛɠɟɧɨ ɝɢɞ-

ɪɚɜɥɢɱɟɫɤɨɣ ɦɭɮɬɨɣ, ɩɟɪɟɞɚɸɳɟɣ ɜɪɚɳɟɧɢɟ ɡɚ ɫɱɟɬ ɚɞɝɟɡɢɢ ɜɵɫɨɤɨɜɹɡɤɨɣ 

ɠɢɞɤɨɫɬɢ. Ɋɚɛɨɱɢɟ ɢ ɪɟɡɟɪɜɧɵɟ ɩɨɥɨɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɦɭɮɬɵ ɪɚɡɞɟɥɟɧɵ ɩɟ-

ɪɟɝɨɪɨɞɤɨɣ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɜɨɤɪɭɝ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɛɢɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫɩɢɪɚɥɶ 

ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɭɤɚɡɚɧɧɭɸ ɩɟɪɟɝɨɪɨɞɤɭ, ɤɨɬɨɪɚɹ ɩɪɟɤɪɚɳɚɟɬ ɞɨɫɬɭɩ ɜɹɡɤɨɣ 

ɠɢɞɤɨɫɬɢ ɜ ɪɚɛɨɱɭɸ ɩɨɥɨɫɬɶ ɦɭɮɬɵ, ɨɛɟɫɩɟɱɢɜɚɹ ɟɟ ɨɬɤɥɸɱɟɧɢɹ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɟɬɫɹ ɧɢɡɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ 

ɦɭɮɬɵ ɢɡ-ɡɚ ɜɨɡɦɨɠɧɨɣ ɩɪɨɬɟɱɤɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɩɪɢɱɟɦ ɧɚ ɬɟɪɦɨɱɭɜɫɬɜɢ-

ɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɜɥɢɹɟɬ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɩɪɨɢɫɯɨɞɢɬ ɩɪɟɠ-

ɞɟɜɪɟɦɟɧɧɨɟ ɜɤɥɸɱɟɧɢɟ ɢɥɢ ɨɬɤɥɸɱɟɧɢɟ ɜɟɧɬɢɥɹɬɨɪɚ. 

ɂɡɜɟɫɬɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɢɜɨɞ ɜɟɧɬɢɥɹɬɨɪɚ  ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɨɞɞɟɪ-

ɠɚɧɢɟɦ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɞɜɢɝɚɬɟɥɹ, ɫɨɞɟɪɠɚɳɢɣ ɝɢɞɪɨ-

ɦɭɮɬɭ ɢ ɪɟɝɭɥɹɬɨɪ-ɜɵɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɚ ɟɟ ɪɚɛɨɬɵ. Ƚɢɞɪɨɦɭɮɬɚ ɩɪɢɜɨɞɚ ɜɟɧ-
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ɬɢɥɹɬɨɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɞɚɱɭ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɤ ɜɟɧ-

ɬɢɥɹɬɨɪɭ. Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ 

ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɚ ɦɚɫɥɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɪɚ-

ɛɨɱɭɸ ɩɨɥɨɫɬɶ ɦɭɮɬɵ ɡɚ ɫɱɟɬ ɪɟɝɭɥɹɬɨɪɚ-ɜɵɤɥɸɱɚɬɟɥɹ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɟɝɨ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɠɢɞɤɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɨɯɥɚ-

ɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɩɪɨɢɫɯɨɞɢɬ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɢɡɦɟɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɦɚɫɥɚ ɜ 

ɤɨɪɩɭɫɟ ɝɢɞɪɨɦɭɮɬɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ. 

ɇɟɞɨɫɬɚɬɤɚɦɢ ɞɚɧɧɨɝɨ ɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹɬɨɪɚ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɫɬɶ ɤɨɧɫɬ-

ɪɭɤɰɢɢ, ɧɢɡɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ-ɜɵɤɥɸɱɚɬɟɥɹ ɢɡ-ɡɚ ɱɚɫɬɨɝɨ ɜɤɥɸɱɟɧɢɹ 

ɡɨɥɨɬɧɢɤɚ ɜ ɪɟɝɭɥɹɬɨɪɟ, ɢɡɧɨɫɚ ɪɟɡɢɧɨɜɨɣ ɦɚɧɠɟɬɵ ɭɩɥɨɬɧɟɧɢɹ ɢ ɭɬɟɱɤɢ ɦɚɫɥɚ 

ɜ ɤɨɪɩɭɫɟ ɝɢɞɪɨɦɭɮɬɵ. 

ɂɡɜɟɫɬɧɨ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ, ɤɨɬɨɪɨɟ ɫɧɚɛɠɟɧɨ ɞɚɬ-

ɱɢɤɨɦ, ɜɵɩɨɥɧɟɧɧɵɦ ɢɡ ɦɚɬɟɪɢɚɥɚ ɫ ɩɚɦɹɬɶɸ ɮɨɪɦɵ, ɢɦɟɸɳɢɦ ɜɢɞ ɫɬɭɩɟɧɱɚ-

ɬɨɝɨ ɫɢɥɶɮɨɧɚ, ɦɟɠɞɭ ɜɟɞɨɦɵɦ ɢ ɜɟɞɭɳɢɦ ɞɢɫɤɚɦɢ ɪɚɫɩɨɥɨɠɟɧɚ ɩɪɭɠɢɧɚ, 

ɩɪɢɱɟɦ ɬɨɪɰɵ ɲɤɢɜɨɜ, ɫɜɹɡɚɧɧɵɯ ɫɨ ɫɬɭɩɢɰɚɦɢ, ɨɛɪɚɳɟɧɵ ɨɩɩɨɡɢɬɧɨ ɞɪɭɝ 

ɞɪɭɝɭ ɢ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɤɨɫɨɡɭɛɨɝɨ ɡɭɛɱɚɬɨɝɨ ɡɚɰɟɩɥɟɧɢɹ. 

ɇɟɞɨɫɬɚɬɤɚɦɢ ɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɸɬɫɹ ɫɥɨɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɨ-

ɹɜɥɟɧɢɟ ɢɡɧɨɫɚ ɲɚɪɨɜɨɣ ɨɩɨɪɵ ɢ ɡɭɛɶɟɜ ɜɟɞɭɳɟɝɨ ɢ ɜɟɞɨɦɨɝɨ ɲɤɢɜɨɜ ɢ ɞɨɫɬɚ-

ɬɨɱɧɨ ɦɟɞɥɟɧɧɨɟ ɜɤɥɸɱɟɧɢɟ ɡɭɛɱɚɬɨɝɨ ɡɚɰɟɩɥɟɧɢɹ, ɬɚɤ ɤɚɤ ɞɚɬɱɢɤ ɜɵɩɨɥɧɟɧ ɢɡ 

ɦɚɬɟɪɢɚɥɚ ɫ ɩɚɦɹɬɶɸ ɮɨɪɦɵ ɢ ɢɦɟɟɬ ɜɢɞ ɫɬɭɩɟɧɱɚɬɨɝɨ ɫɢɥɶɮɨɧɚ. 

ɉɪɟɞɥɚɝɚɟɦɨɟ ɢɡɨɛɪɟɬɟɧɢɟ ɪɟɲɚɟɬ ɡɚɞɚɱɭ ɫɨɡɞɚɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɚɜɬɨ-

ɦɚɬɢɱɟɫɤɨɝɨ ɜɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɢ ɩɨɞɞɟɪɠɚɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪ-

ɧɨɝɨ ɪɟɠɢɦɚ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɫ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɶɸ ɢ ɭɩɪɨɳɟɧɧɨɣ ɤɨɧ-

ɫɬɪɭɤɰɢɟɣ ɩɪɢɜɨɞɚ. 

Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ - ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɢ ɭɩɪɨɳɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜɚ. 

ɍɤɚɡɚɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ 

ɜɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɫɨɞɟɪɠɢɬ ɞɚɬɱɢɤ ɢ ɩɪɭɠɢɧɭ. 
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Ɉɫɨɛɟɧɧɨɫɬɶɸ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧɨ ɫɧɚɛɠɟɧɨ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ 

ɷɥɟɦɟɧɬɨɦ, ɜɵɩɨɥɧɟɧɧɵɦ ɢɡ ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɬɨɱɤɨɣ Ʉɸɪɢ, ɩɨ-

ɦɟɳɟɧɧɵɦ ɜ ɤɨɪɩɭɫ ɢɡ ɧɟɦɚɝɧɢɬɧɨɝɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɫɩɥɚɜɚ ɫ ɪɚɡɦɟɳɟɧɧɵɦ ɜ 

ɧɟɦ ɩɨɫɬɨɹɧɧɵɦ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦ ɦɚɝɧɢɬɨɦ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɜɨɛɨɞɧɨɝɨ ɩɟɪɟ-

ɦɟɳɟɧɢɹ ɜɧɭɬɪɢ ɩɨɥɨɫɬɢ ɤɨɪɩɭɫɚ, ɩɪɢɱɟɦ ɬɨɪɰɵ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ 

ɩɨɫɬɨɹɧɧɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɦɚɝɧɢɬɚ ɫɜɹɡɚɧɵ ɫ ɩɪɭɠɢɧɨɣ, ɚ ɜɬɨɪɨɣ ɤɨɧɟɰ ɩɨ-

ɫɬɨɹɧɧɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɦɚɝɧɢɬɚ ɭɩɢɪɚɟɬɫɹ ɜ ɤɨɪɩɭɫ ɜɵɤɥɸɱɚɬɟɥɹ ɫ ɦɚɝɧɢ-

ɬɨɭɩɪɚɜɥɹɟɦɵɦɢ ɤɨɧɬɚɤɬɚɦɢ, ɚ ɜɬɨɪɨɣ ɬɨɪɟɰ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢɦɟɟɬ 

ɤɨɧɬɚɤɬ ɫ ɨɯɥɚɠɞɚɟɦɨɣ ɫɪɟɞɨɣ. 

ɋɭɳɧɨɫɬɶ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɩɨɹɫɧɹɟɬɫɹ ɱɟɪɬɟɠɚɦɢ, ɝɞɟ ɧɚ 

ɮɢɝ.1 ɩɨɤɚɡɚɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ, 

ɚ ɧɚ ɮɢɝ.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɤɪɟɩɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɹɬɨ-

ɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ. 

ɍɫɬɪɨɣɫɬɜɨ ɫɨɞɟɪɠɢɬ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ 1 (ɮɢɝ.1), ɜɵɩɨɥɧɟɧɧɵɣ ɢɡ 

ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɬɨɱɤɨɣ Ʉɸɪɢ, ɪɚɜɧɨɣ ɤɪɢɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 

ɠɢɞɤɨɫɬɢ ɜ ɪɚɞɢɚɬɨɪɟ 2 ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɢ ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧ ɜɧɭɬɪɢ 

ɜɟɪɯɧɟɝɨ ɛɨɱɤɚ 3 ɪɚɞɢɚɬɨɪɚ 2 (ɮɢɝ.2) ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɟɝɨ ɫɜɨɛɨɞɧɵɣ ɤɨ-

ɧɟɰ ɢɦɟɥ ɤɨɧɬɚɤɬ ɫ ɨɯɥɚɠɞɚɟɦɨɣ ɫɪɟɞɨɣ; ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ 1 ɩɨɦɟɳɟɧ ɜ 

ɤɨɪɩɭɫ 4, ɜɵɩɨɥɧɟɧɧɵɣ ɢɡ ɧɟɦɚɝɧɢɬɧɨɝɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɫɩɥɚɜɚ, ɜɧɭɬɪɢ ɤɨɬɨ-

ɪɨɝɨ ɪɚɡɦɟɳɟɧ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɩɨɫɬɨɹɧɧɵɣ ɦɚɝɧɢɬ 5 ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɜɨɛɨɞ-

ɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɜɧɭɬɪɢ ɩɨɥɨɫɬɢ ɤɨɪɩɭɫɚ 4, ɩɪɢɱɟɦ ɬɨɪɰɵ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ 

ɩɨɫɬɨɹɧɧɨɝɨ ɦɚɝɧɢɬɚ 5 ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ 1 ɫɜɹɡɚɧɵ ɩɪɭɠɢɧɨɣ 6; ɜɬɨ-

ɪɨɣ ɤɨɧɟɰ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɦɚɝɧɢɬɚ 5 ɭɩɢɪɚɟɬɫɹ ɜ ɤɨɪɩɭɫ 4 ɫ ɜɵ-

ɤɥɸɱɚɬɟɥɟɦ 7 ɫ ɦɚɝɧɢɬɨɭɩɪɚɜɥɹɟɦɵɦɢ ɧɨɪɦɚɥɶɧɨ ɪɚɡɨɦɤɧɭɬɵɦɢ ɤɨɧɬɚɤɬɚɦɢ ɢ 

ɠɟɫɬɤɨ ɩɪɢɤɪɟɩɥɟɧ ɤ ɤɨɪɩɭɫɭ 4. 

ɍɫɬɪɨɣɫɬɜɨ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȼ ɢɫɯɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɤɨɝɞɚ 

ɬɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ Э° ɜɧɭɬɪɢ ɜɟɪɯɧɟɝɨ ɛɨɱɤɚ 3 ɪɚɞɢɚɬɨɪɚ 2 

ɧɢɠɟ ɤɪɢɬɢɱɟɫɤɨɣ, ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ 1, ɨɛɥɚɞɚɸɳɢɣ ɮɟɪɪɨɦɚɝɧɢɬɧɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ, ɩɪɢɬɹɝɢɜɚɟɬ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɩɨɫɬɨɹɧɧɵɣ ɦɚɝɧɢɬ 5, ɫɠɢɦɚɹ ɩɪɭ-
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ɠɢɧɭ 6. ȼ ɬɚɤɨɦ ɩɨɥɨɠɟɧɢɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɩɨɫɬɨɹɧɧɵɣ ɦɚɝɧɢɬ 5 ɧɟ ɨɤɚɡɵɜɚ-

ɟɬ ɜɨɡɞɟɣɫɬɜɢɹ ɫɜɨɢɦ ɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ ɧɚ ɧɨɪɦɚɥɶɧɨ ɪɚɡɨɦɤɧɭɬɵɟ ɤɨɧɬɚɤɬɵ 

ɜɵɤɥɸɱɚɬɟɥɹ 7, ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɦɭɮɬɚ ɜɟɧɬɢɥɹɬɨɪɚ ɜɵɤɥɸɱɟɧɚ. ɋɢɥɚ ɦɚɝ-

ɧɢɬɧɨɝɨ ɩɪɢɬɹɠɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ 1 ɢ ɦɚɝɧɢɬɚ 5 ɩɪɟɜɵɲɚɟɬ ɫɢɥɭ 

ɫɠɚɬɢɹ ɩɪɭɠɢɧɵ 6. 

ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ Э° ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɛɨɥɟɟ 80°ɋ ɱɭɜ-

ɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ 1 ɧɚɝɪɟɜɚɟɬɫɹ ɜ ɛɨɱɤɟ 3 ɪɚɞɢɚɬɨɪɚ 2 ɢ ɡɚ ɫɱɟɬ ɩɟɪɟɯɨɞɚ 

ɬɨɱɤɢ Ʉɸɪɢ ɬɟɪɹɟɬ ɮɟɪɪɨɦɚɝɧɢɬɧɵɟ ɫɜɨɣɫɬɜɚ, ɢɫɱɟɡɚɟɬ ɫɢɥɚ ɩɪɢɬɹɠɟɧɢɹ ɩɨ-

ɫɬɨɹɧɧɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɦɚɝɧɢɬɚ 5 ɢ ɩɪɭɠɢɧɚ 6, ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɦɟɠɞɭ ɧɢ-

ɦɢ, ɜɵɬɚɥɤɢɜɚɟɬ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɩɨɫɬɨɹɧɧɵɣ ɦɚɝɧɢɬ 5, ɤɨɬɨɪɵɣ ɫɜɨɢɦ ɦɚɝ-

ɧɢɬɧɵɦ ɩɨɥɟɦ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɜɵɤɥɸɱɚɬɟɥɶ 7, ɢ ɡɚɦɵɤɚɸɬɫɹ ɤɨɧɬɚɤɬɵ ɜ ɰɟɩɢ 

ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɦɭɮɬɵ ɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹɬɨɪɚ, ɜɤɥɸɱɚɹ ɜɟɧɬɢɥɹɬɨɪ 

ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ. 

ɉɪɢɦɟɧɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɭɫɬɪɨɣɫɬɜɚ, ɱɭɜɫɬɜɢɬɟɥɶ-

ɧɵɣ ɷɥɟɦɟɧɬ ɤɨɬɨɪɨɝɨ ɜɵɩɨɥɧɟɧ ɢɡ ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɬɨɱɤɨɣ Ʉɸɪɢ, 

ɪɚɜɧɨɣ ɤɪɢɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ, ɩɨɡɜɨɥɢɬ ɡɧɚɱɢɬɟɥɶ-

ɧɨ ɭɩɪɨɫɬɢɬɶ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɟɝɨ ɪɚɛɨɬɵ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ, ɫɨɞɟɪɠɚɳɟɟ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ 

ɢ ɩɪɭɠɢɧɭ, ɨɬɥɢɱɚɸɳɟɟɫɹ ɬɟɦ, ɱɬɨ ɨɧɨ ɫɧɚɛɠɟɧɨ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɨɦ, 

ɜɵɩɨɥɧɟɧɧɵɦ ɢɡ ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɬɨɱɤɨɣ Ʉɸɪɢ, ɪɚɜɧɨɣ ɤɪɢɬɢɱɟ-

ɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ, ɩɨɦɟɳɟɧɧɵɦ ɜ ɤɨɪɩɭɫ ɢɡ ɧɟɦɚɝɧɢɬ-

ɧɨɝɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɫɩɥɚɜɚ ɫ ɪɚɡɦɟɳɟɧɧɵɦ ɜ ɧɟɦ ɩɨɫɬɨɹɧɧɵɦ ɰɢɥɢɧɞɪɢɱɟ-

ɫɤɢɦ ɦɚɝɧɢɬɨɦ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɜɨɛɨɞɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɜɧɭɬɪɢ ɩɨɥɨɫɬɢ ɤɨɪ-

ɩɭɫɚ, ɩɪɢɱɟɦ ɬɨɪɰɵ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɩɨɫɬɨɹɧɧɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ 

ɦɚɝɧɢɬɚ ɫɜɹɡɚɧɵ ɫ ɩɪɭɠɢɧɨɣ, ɜɬɨɪɨɣ ɤɨɧɟɰ ɩɨɫɬɨɹɧɧɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɦɚɝ-

ɧɢɬɚ ɭɩɢɪɚɟɬɫɹ ɜ ɤɨɪɩɭɫ ɜɵɤɥɸɱɚɬɟɥɹ ɫ ɦɚɝɧɢɬɨɭɩɪɚɜɥɹɟɦɵɦɢ ɤɨɧɬɚɤɬɚɦɢ, ɚ 

ɜɬɨɪɨɣ ɬɨɪɟɰ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢɦɟɟɬ ɤɨɧɬɚɤɬ ɫ ɨɯɥɚɠɞɚɟɦɨɣ ɫɪɟɞɨɣ. 
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Ɋɢɫɭɧɨɤ 1.3 – ɫɯɟɦɵ ɤ ɩɚɬɟɧɬɭ № 2504702. 

 

Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № 2018912, [15]. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɫɢɫɬɟɦɚɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠ-

ɞɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɚɦɤɧɭɬɨɦ ɨɛɴɟɦɟ, ɜ ɱɚɫɬɧɨɫɬɢ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɜ ɞɜɢ-

ɝɚɬɟɥɟ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɚɜɬɨɦɨɛɢɥɹ. ɐɟɥɶ - ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɩɨɞɞɟɪ-

ɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ. ɍɫɬɪɨɣɫɬɜɨ ɫɨɞɟɪɠɢɬ ɪɚɞɢɚɬɨɪ, 

ɡɚɩɨɥɧɟɧɧɵɣ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɶɸ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɟ ɢ ɩɨ-

ɦɟɳɟɧɧɵɟ ɜ ɤɨɪɩɭɫ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɛɥɨɤ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɜɟɧɬɢɥɹɬɨɪ ɨɯ-

ɥɚɠɞɟɧɢɹ, ɩɪɢɜɨɞ ɤɨɬɨɪɨɝɨ ɫɨɟɞɢɧɟɧ ɫ ɜɵɯɨɞɨɦ ɛɥɨɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ʉɨɪɩɭɫ 

ɛɥɨɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɵɩɨɥɧɟɧ ɬɟɩɥɨɩɪɨɜɨɞɧɵɦ, ɫɧɚɛɠɟɧ ɜɵɫɬɭɩɨɦ ɢ ɪɚɡɦɟ-

ɳɟɧ ɜ ɪɚɞɢɚɬɨɪɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɜɵɫɬɭɩ ɜɜɟɞɟɧ ɜ ɤɨɧɬɚɤɬ ɫ ɨɯɥɚɠɞɚɸɳɟɣ 

ɠɢɞɤɨɫɬɶɸ, ɩɪɢ ɷɬɨɦ ɤɨɪɩɭɫ ɛɥɨɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɡɚɩɨɥɧɟɧ ɬɟɩɥɨɩɪɨɜɨɞɧɵɦ 

ɧɚɩɨɥɧɢɬɟɥɟɦ, ɤɨɬɨɪɵɣ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɵɫɬɭɩɚ, ɨɬɞɟɥɟɧ ɨɬ ɫɬɟɧɨɤ ɤɨɪɩɭɫɚ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦ ɧɚɩɨɥɧɢɬɟɥɟɦ, ɚ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɡɦɟɳɟɧ ɜ ɜɵɫɬɭɩɟ 

ɤɨɪɩɭɫɚ ɛɥɨɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɨɞɧɢɦ ɫɜɨɢɦ ɬɨɪɰɨɦ ɡɚɤɪɟɩɥɟɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧ-

ɧɨ ɧɚ ɬɨɪɰɟ ɜɵɫɬɭɩɚ, ɫɨɩɪɢɤɚɫɚɸɳɟɦɫɹ ɫ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɶɸ. 2 ɢɥ. 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɫɢɫɬɟɦɚɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠ-
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ɞɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɚɦɤɧɭɬɨɦ ɨɛɴɟɦɟ, ɜ ɱɚɫɬɧɨɫɬɢ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɜ ɞɜɢ-

ɝɚɬɟɥɟ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɚɜɬɨɦɨɛɢɥɹ. 

ɂɡɜɟɫɬɧɵ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɜ 

ɤɚɱɟɫɬɜɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɞɚɬɱɢɤɚ ɬɟɪɦɨɛɢɦɟɬɚɥɥɢɱɟɫɤɢɣ ɞɚɬɱɢɤ ɢɥɢ ɬɟɪɦɨɪɟ-

ɡɢɫɬɨɪ, ɚ ɜ ɤɚɱɟɫɬɜɟ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ - ɭɩɪɚɜɥɹɟɦɵɣ ɬɢɪɢɫɬɨɪ, 

ɜɤɥɸɱɟɧɧɵɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫ ɧɚɝɪɟɜɚɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɨɦ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ Д1Ж ɫɨɞɟɪɠɢɬ ɬɟɪɦɨɛɢɦɟɬɚɥ-

ɥɢɱɟɫɤɢɣ ɤɨɧɬɚɤɬɧɵɣ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ, ɞɜɚ ɞɢɨɞɚ, ɞɢɧɢɫɬɨɪ, ɤɨɧɞɟɧɫɚɬɨɪ, 

ɫɢɦɢɫɬɨɪ, ɜɨ ɜɪɟɦɹ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɩɨɥɭɜɨɥɧɵ ɩɢɬɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɤɨɧɞɟɧ-

ɫɚɬɨɪ ɡɚɪɹɠɚɟɬɫɹ ɞɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɛɨɹ ɞɢɧɢɫɬɨɪɚ ɢ ɪɚɡɪɹɠɚɟɬɫɹ ɱɟɪɟɡ ɭɩɪɚɜ-

ɥɹɸɳɢɣ ɷɥɟɤɬɪɨɞ ɫɢɦɢɫɬɨɪɚ, ɤɨɬɨɪɵɣ ɩɨɞɤɥɸɱɚɟɬ ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɤ 

ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɢɡɜɟɫɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɟɬɫɹ ɧɢɡɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɡɚ ɫɱɟɬ 

ɤɨɧɬɚɤɬɧɨɝɨ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɬɨɱɧɨɫɬɶ ɢɡ-ɡɚ ɡɧɚɱɢɬɟɥɶɧɨɣ 

ɡɨɧɵ ɜɤɥɸɱɟɧɢɹ-ɜɵɤɥɸɱɟɧɢɹ ɤɨɧɬɚɤɬɧɨɝɨ ɬɟɪɦɨɛɢɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɞɚɬɱɢɤɚ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɧɚɥɢɱɢɟ ɫɥɨɠɧɨɝɨ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚ-

ɬɭɪɵ (ɧɚ ɫɯɟɦɟ ɧɟ ɩɨɤɚɡɚɧ), ɤɨɬɨɪɵɦ ɪɟɝɭɥɢɪɭɟɬɫɹ ɡɚɡɨɪ ɜ ɬɟɪɦɨɛɢɦɟɬɚɥɥɢɱɟ-

ɫɤɨɦ ɷɥɟɦɟɧɬɟ. 

ɂɡɜɟɫɬɧɨ ɭɫɬɪɨɣɫɬɜɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ Д2Ж, ɫɨɞɟɪɠɚɳɟɟ ɛɚ-

ɥɚɧɫɧɭɸ ɦɨɫɬɨɜɭɸ ɫɯɟɦɭ ɫ ɞɚɬɱɢɤɨɦ ɬɟɦɩɟɪɚɬɭɪɵ, ɨɩɟɪɚɰɢɨɧɧɵɣ ɭɫɢɥɢɬɟɥɶ ɫ 

ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ, ɞɢɨɞ, ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɫɬɚɛɢɥɢɡɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ, ɷɦɢɬɬɟɪ-

ɧɵɣ ɩɨɜɬɨɪɢɬɟɥɶ, ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ ɬɪɚɧɡɢɫɬɨɪɧɵɣ ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ, 

ɦɨɫɬɨɜɨɣ ɜɵɩɪɹɦɢɬɟɥɶ, ɜɬɨɪɭɸ ɰɟɩɶ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɟɬɫɹ "ɞɪɟɛɟɡɝ" ɜ ɬɨɱɤɟ ɫɪɚɜɧɟɧɢɹ ɜɵ-

ɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɭɫɢɥɢɬɟɥɹ ɢ ɜɫɟɝɨ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɜɵɡɜɚɧɧɵɣ 

ɧɚɥɢɱɢɟɦ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ. 

Ɉɛɳɢɦ ɧɟɞɨɫɬɚɬɤɨɦ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɹɜɥɹɟɬɫɹ ɢɯ ɮɭɧɤɰɢɨɧɢɪɨ-

ɜɚɧɢɟ ɜ ɪɟɠɢɦɟ ɧɚɝɪɟɜɚ ɪɟɝɭɥɢɪɭɟɦɨɣ ɟɦɤɨɫɬɢ, ɤɨɬɨɪɚɹ ɨɯɥɚɠɞɚɟɬɫɹ ɟɫɬɟɫɬ-

ɜɟɧɧɵɦ ɨɛɪɚɡɨɦ, ɨɬ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. ɗɬɨ ɧɟ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɫɫɦɨɬ-
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ɪɟɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɦɤɧɭɬɨɝɨ ɨɛɴɟɦɚ (ɟɦɤɨɫɬɶ) 

ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɧɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɚ. 

ɂɡɜɟɫɬɧɨ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ Д3Ж, ɫɨɞɟɪɠɚɳɟɟ 

ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ, ɛɥɨɤ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɫ ɮɚɡɨɜɵɦɢ ɬɢɪɢɫɬɨɪɧɵɦɢ 

ɪɟɝɭɥɹɬɨɪɚɦɢ, ɞɜɚ ɫɭɦɦɚɬɨɪɚ, ɞɜɚ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɭɫɢɥɢɬɟɥɶ, 

ɞɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ, ɷɥɟɤɬɪɨɞɜɢɝɚ-

ɬɟɥɶ, ɜɟɧɬɢɥɹɬɨɪ, ɜɯɨɞɧɨɣ ɢ ɜɵɯɨɞɧɨɣ ɜɨɡɞɭɯɨɜɨɞɵ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɨɡɞɭɯɨ-

ɜɨɞ, ɞɜɚ ɬɪɟɯɜɯɨɞɨɜɵɯ ɤɥɚɩɚɧɚ, ɞɚɬɱɢɤ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ, ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ 

ɦɟɯɚɧɢɡɦ ɭɩɪɚɜɥɟɧɢɹ ɤɥɚɩɚɧɚɦɢ. 

ɉɨɞɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɩɟ-

ɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɨɡɞɭɯɚ ɦɟɠɞɭ ɜɯɨɞɧɵɦ ɢ ɜɵɯɨɞɧɵɦ ɜɨɡɞɭɯɨɜɨɞɚɦɢ ɫ ɩɨɦɨ-

ɳɶɸ ɬɪɟɯɜɯɨɞɨɜɵɯ ɤɥɚɩɚɧɨɜ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɨɡɞɭɯɨɜɨɞɚ, ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɤ 

ɬɪɟɬɶɢɦ ɜɯɨɞɚɦ ɨɛɨɢɯ ɤɥɚɩɚɧɨɜ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɚɤɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 

ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ɉɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɷɬɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɟɬɫɹ ɟɝɨ ɡɧɚɱɢɬɟɥɶɧɚɹ 

ɫɥɨɠɧɨɫɬɶ ɢ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɦɚɥɵɯ ɨɛɴɟɦɨɜ, ɚ 

ɬɚɤɠɟ ɡɧɚɱɢɬɟɥɶɧɚɹ ɡɨɧɚ ɪɟɝɭɥɢɪɭɟɦɵɯ ɬɟɦɩɟɪɚɬɭɪ, ɫɜɹɡɚɧɧɚɹ ɫ ɧɚɥɢɱɢɟɦ ɜ 

ɤɨɧɬɭɪɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɤɥɚɩɚɧɨɜ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɧɟ-

ɞɨɫɬɚɬɨɱɧɚɹ ɬɨɱɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɫɜɹɡɚɧɧɚɹ ɫ ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ ɭɫɬɚɧɨɜɤɢ 

ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɚɤɨɟ ɦɟɫɬɨ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɨɟ ɯɚɪɚɤɬɟɪɢɡɨɜɚ-

ɥɨ ɛɵ ɢɧɬɟɝɪɚɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. 

ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɲɟɧɢɟɦ-ɩɪɨɬɨɬɢɩɨɦ ɹɜɥɹɟɬɫɹ ɬɟɪɦɨɪɟ-

ɝɭɥɹɬɨɪ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɌɆ-108 Д4Ж, ɫɨɞɟɪɠɚ-

ɳɢɣ ɤɨɪɩɭɫ ɜ ɜɢɞɟ ɩɨɥɨɝɨ ɫɬɚɤɚɧɚ, ɜ ɤɨɬɨɪɨɦ ɜ ɜɨɡɞɭɲɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɭɫɬɚ-

ɧɨɜɥɟɧ ɬɟɪɦɨɛɢɦɟɬɚɥɥɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɤɨɧɬɚɤɬɵ ɤɨɬɨɪɨɝɨ ɩɨɞɤɥɸɱɟɧɵ ɤ 

ɨɛɦɨɬɤɟ ɪɟɥɟ, ɜɤɥɸɱɚɸɳɟɝɨ ɜɟɧɬɢɥɹɬɨɪ ɨɯɥɚɠɞɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ. 

ɋɬɚɤɚɧ ɫ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɨɦ ɜɜɢɧɱɢɜɚɟɬɫɹ ɜ ɨɬɜɟɪɫɬɢɟ ɜ ɪɭɛɚɲɤɟ ɞɜɢɝɚɬɟɥɹ, ɚ 

ɟɝɨ ɞɧɨ ɤɨɧɬɚɤɬɢɪɭɟɬ ɫ ɨɯɥɚɠɞɚɸɳɟɣ ɞɜɢɝɚɬɟɥɶ ɠɢɞɤɨɫɬɶɸ. 
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ɇɟɞɨɫɬɚɬɤɚɦɢ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɚ ɌɆ-108 ɹɜɥɹɸɬɫɹ: ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɧɚɞɟɠ-

ɧɨɫɬɶ, ɫɜɹɡɚɧɧɚɹ ɫ ɧɚɥɢɱɢɟɦ ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɧɬɚɤɬɨɜ; ɧɢɡɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɫɨ-

ɯɪɚɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɫɜɹɡɚɧɧɚɹ ɫ ɬɟɦ, ɱɬɨ ɬɟɪ-

ɦɨɪɟɝɭɥɹɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɪɭɛɚɲɤɭ ɞɜɢɝɚɬɟɥɹ, ɢɦɟɸɳɭɸ ɡɧɚɱɢɬɟɥɶɧɵɟ 

ɜɢɛɪɚɰɢɢ ɩɪɢ ɪɚɛɨɬɟ; ɡɧɚɱɢɬɟɥɶɧɚɹ ɡɨɧɚ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɬɟɪɦɨɪɟɝɭ-

ɥɹɬɨɪɚ ɢɡ-ɡɚ ɩɥɨɯɨɝɨ ɤɨɧɬɚɤɬɚ ɫɨɛɫɬɜɟɧɧɨ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ (ɬɟɪɦɨɛɢɦɟ-

ɬɚɥɥɢɱɟɫɤɨɝɨ ɷɥɟɦɟɧɬɚ) ɢɡ-ɡɚ ɩɥɨɯɨɝɨ ɤɨɧɬɚɤɬɚ ɞɧɚ ɫɬɚɤɚɧɚ ɫ ɠɢɞɤɨɫɬɶɸ ɢ ɧɚ-

ɥɢɱɢɹ ɜɨɡɞɭɲɧɨɝɨ ɡɚɡɨɪɚ ɦɟɠɞɭ ɞɚɬɱɢɤɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɤɨɪɩɭɫɨɦ (ɞɧɨɦ ɫɬɚ-

ɤɚɧɚ) ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɚ, ɢɡ-ɡɚ ɩɨɞɝɚɪɚ ɤɨɧɬɚɤɬɨɜ, ɩɪɢɜɨɞɹɳɟɝɨ ɤ ɢɡɦɟɧɟɧɢɸ ɬɨ-

ɱɟɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɜɨɡɦɨɠɧɨɦɭ ɜɵɯɨɞɭ ɞɚɬɱɢɤɚ ɢɡ ɫɬɪɨɹ. 

Ɂɨɧɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɌɆ-108 ɫɨɫɬɚɜɥɹɟɬ 2ɨ, ɚ ɬɚɤ ɤɚɤ ɷɬɚ ɡɨɧɚ ɢɦɟɟɬ ɜɨɡ-

ɦɨɠɧɨɫɬɶ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɢɡ-ɡɚ ɜɢɛɪɚɰɢɨɧɧɨɣ ɪɚɡɪɟɝɭɥɢɪɨɜɤɢ, ɬɨ ɧɚɞɟɠɧɨɫɬɶ 

ɪɚɛɨɬɵ, ɬ.ɟ. ɧɚɞɟɠɧɨɫɬɶ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɜ 

ɡɚɞɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ, ɧɢɡɤɚɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɫ ɩɟɪɟɝɪɟɜɨɦ, ɬ.ɟ. 

ɤ ɟɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ ɢɡɧɨɫɭ ɢ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɦɭ ɜɵɯɨɞɭ ɢɡ ɫɬɪɨɹ. 

Ʉ ɷɬɢɦ ɧɟɞɨɫɬɚɬɤɚɦ ɫɥɟɞɭɟɬ ɞɨɛɚɜɢɬɶ ɧɢɡɤɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɤɚɱɟɫɬɜɚ 

ɢɡɜɟɫɬɧɨɝɨ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɚ: ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɫɬɨɹɧɧɨɣ ɩɪɨɜɟɪɤɢ ɟɝɨ ɪɚɛɨɬɨ-

ɫɩɨɫɨɛɧɨɫɬɢ. 

ɐɟɥɶɸ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ. 

ɐɟɥɶ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɫɨɞɟɪɠɢɬ ɨɯɥɚɠɞɚɟɦɵɣ ɪɚɞɢɚɬɨɪ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɟ ɢ ɩɨɦɟɳɟɧɧɵɟ 

ɜ ɤɨɪɩɭɫ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɛɥɨɤ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɜɟɧɬɢɥɹɬɨɪ ɨɯɥɚɠ-

ɞɟɧɢɹ, ɩɪɢɜɨɞ ɤɨɬɨɪɨɝɨ ɫɨɟɞɢɧɟɧ ɫ ɜɵɯɨɞɨɦ ɛɥɨɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɚ ɤɨɪɩɭɫ 

ɛɥɨɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɵɩɨɥɧɟɧ ɬɟɩɥɨɩɪɨɜɨɞɧɵɦ, ɫɧɚɛɠɟɧ ɜɵɫɬɭɩɨɦ ɢ ɪɚɡɦɟ-

ɳɟɧ ɜ ɪɚɞɢɚɬɨɪɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɜɵɫɬɭɩ ɜɜɟɞɟɧ ɜ ɤɨɧɬɚɤɬ ɫ ɨɯɥɚɠɞɚɸɳɟɣ 

ɠɢɞɤɨɫɬɶɸ. Ʉɨɪɩɭɫ ɛɥɨɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɡɚɩɨɥɧɟɧ ɬɟɩɥɨɩɪɨɜɨɞɧɵɦ ɧɚɩɨɥɧɢ-

ɬɟɥɟɦ, ɤɨɬɨɪɵɣ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɵɫɬɭɩɚ, ɨɬɞɟɥɟɧ ɨɬ ɫɬɟɧɨɤ ɤɨɪɩɭɫɚ ɬɟɩɥɨɢɡɨ-
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ɥɹɰɢɨɧɧɵɦ ɧɚɩɨɥɧɢɬɟɥɟɦ, ɚ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɡɦɟɳɟɧ ɜ ɜɵɫɬɭɩɟ ɤɨɪɩɭɫɚ 

ɛɥɨɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɨɞɧɢɦ ɫɜɨɢɦ ɬɨɪɰɨɦ ɡɚɤɪɟɩɥɟɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ 

ɬɨɪɰɟ ɜɵɫɬɭɩɚ, ɫɨɩɪɢɤɚɫɚɸɳɟɦɫɹ ɫ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɶɸ. 

ɇɚ ɮɢɝ.1 ɩɨɤɚɡɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦ-

ɩɟɪɚɬɭɪɵ; ɧɚ ɮɢɝ.2 - ɩɪɢɦɟɪ ɜɵɩɨɥɧɟɧɢɹ ɫɯɟɦɵ ɛɥɨɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ ɞɚɬɱɢɤ 1 ɬɟɦɩɟɪɚ-

ɬɭɪɵ, ɜɵɫɬɭɩ 2 ɤɨɪɩɭɫɚ, ɤɨɪɩɭɫ ɛɥɨɤɚ 3 ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɬɟɩɥɨɩɪɨɜɨɞɧɵɣ ɧɚ-

ɩɨɥɧɢɬɟɥɶ 4, ɛɥɨɤ 5 ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɨɯɥɚɠɞɚɟɦɵɣ ɪɚɞɢɚɬɨɪ 6, ɩɪɢɜɨɞ ɜɟɧɬɢɥɹ-

ɬɨɪɚ 7, ɜɟɧɬɢɥɹɬɨɪ 8 ɨɯɥɚɠɞɟɧɢɹ, ɨɯɥɚɠɞɚɸɳɭɸ ɠɢɞɤɨɫɬɶ 9, ɢɡɨɥɹɰɢɨɧɧɵɣ 

ɧɚɩɨɥɧɢɬɟɥɶ 10. 

ȼ ɫɨɫɬɚɜ ɛɥɨɤɚ 5 ɬɟɪɦɨɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɯɨɞɢɬ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɦɨɫɬ 5.1; 

ɨɩɟɪɚɰɢɨɧɧɵɣ ɭɫɢɥɢɬɟɥɶ 5.2, ɪɚɛɨɬɚɸɳɢɣ ɜ ɪɟɠɢɦɟ ɤɨɦɩɚɪɚɬɨɪɚ ɫ ɪɟɡɢɫɬɨɪɨɦ 

5.3 ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ; ɮɢɥɶɬɪ 5.4, ɬɪɚɧɡɢɫɬɨɪɧɵɣ ɭɫɢɥɢɬɟɥɶ 5.5, ɞɢɨɞ 5.6. 

Ⱦɚɬɱɢɤ 1 ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɟɪɦɨɪɟɡɢɫɬɨɪ, ɩɨɦɟɳɟɧɧɵɣ 

ɜɧɭɬɪɶ ɜɵɫɬɭɩɚ ɤɨɪɩɭɫɚ 2 ɢ ɨɞɧɢɦ ɬɨɪɰɨɦ ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɧɢɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 

ɢ ɱɟɪɟɡ ɬɟɩɥɨɩɪɨɜɨɞɧɵɣ ɧɚɩɨɥɧɢɬɟɥɶ. 

Ʉɨɪɩɭɫ ɛɥɨɤɚ 3 ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜ ɨɯɥɚɠɞɚɟ-

ɦɵɣ ɪɚɞɢɚɬɨɪ 6, ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɤɨɬɨɪɨɦ ɞɨɥɠɧɚ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɩɨɫɬɨɹɧɧɨɣ, 

ɬɚɤ, ɱɬɨ ɜɵɫɬɭɩ ɤɨɪɩɭɫɚ 2 ɩɨɥɧɨɫɬɶɸ ɩɨɝɪɭɠɟɧ ɜ ɷɬɨɬ ɪɚɞɢɚɬɨɪ, ɧɚɩɪɢɦɟɪ ɜ ɨɯ-

ɥɚɠɞɚɸɳɭɸ ɠɢɞɤɨɫɬɶ ɜɧɭɬɪɢ ɪɭɛɚɲɤɢ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ. 

Ⱦɚɬɱɢɤ 1 ɬɟɦɩɟɪɚɬɭɪɵ ɷɥɟɤɬɪɢɱɟɫɤɢ ɫɨɟɞɢɧɟɧ ɫ ɩɟɪɜɵɦ ɜɯɨɞɨɦ ɛɥɨɤɚ 5 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɞɨ ɤɨɬɨɪɨɣ 

ɧɚɝɪɟɜɚɟɬɫɹ ɜɵɫɬɭɩ ɤɨɪɩɭɫɚ 2, ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ ɧɚ ɩɟɪɜɨɦ ɜɵɯɨɞɟ. Ȼɥɨɤ 

5 ɫɨɟɞɢɧɟɧ ɜɬɨɪɵɦ ɜɯɨɞɨɦ ɫ ɩɟɪɜɵɦ ɜɯɨɞɨɦ ɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹɬɨɪɚ 7 ɢ ɫ ɢɫɬɨɱ-

ɧɢɤɨɦ ɩɢɬɚɧɢɹ, ɬɪɟɬɶɢɦ ɜɯɨɞɨɦ - ɫ ɨɛɳɟɣ ɲɢɧɨɣ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɚ ɜɵɯɨ-

ɞɨɦ - ɫ ɜɬɨɪɵɦ ɜɯɨɞɨɦ ɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹɬɨɪɚ 7, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɨɝɨ ɦɨɠɟɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 7.1, ɩɨɞɤɥɸɱɚɟɦɵɣ ɤ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ ɤɨɧɬɚɤ-

ɬɚɦɢ ɤɨɦɦɭɬɚɬɨɪɚ 7.2. 
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Ȼɥɨɤ 5 ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɩɨ ɫɯɟɦɟ ɮɢɝ.2. ɂɡɦɟɪɢɬɟɥɶ-

ɧɵɣ ɦɨɫɬ 5.1, ɜ ɨɞɧɨ ɢɡ ɩɥɟɱ ɤɨɬɨɪɨɝɨ ɜɤɥɸɱɟɧ ɞɚɬɱɢɤ 1 ɬɟɦɩɟɪɚɬɭɪɵ (ɜɯɨɞɵ 

I1 ɢ I2), ɨɞɧɨɣ ɞɢɚɝɨɧɚɥɶɸ ɩɨɞɤɥɸɱɟɧ ɤ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ ɱɟɪɟɡ ɮɢɥɶɬɪ 5.4 

(ɜɯɨɞɵ 2 ɢ 3), ɜɬɨɪɚɹ (ɢɡɦɟɪɢɬɟɥɶɧɚɹ) ɞɢɚɝɨɧɚɥɶ ɩɨɞɤɥɸɱɟɧɚ ɤ ɜɯɨɞɚɦ ɨɩɟɪɚ-

ɰɢɨɧɧɨɝɨ ɭɫɢɥɢɬɟɥɹ 5.2, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɤɨɦɩɚɪɚɬɨɪɚ, ɤɨɬɨɪɵɣ ɨɯɜɚɱɟɧ 

ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ ɧɚ ɪɟɡɢɫɬɨɪɟ 5.3. ȼɯɨɞɵ ɩɢɬɚɧɢɹ ɤɨɦɩɚɪɚɬɨɪɚ 

5.2 ɩɨɞɤɥɸɱɟɧɵ ɤ ɲɢɧɚɦ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɱɟɪɟɡ ɮɢɥɶɬɪ 5.4, ɚ ɟɝɨ ɜɵɯɨɞ ɫɨ-

ɟɞɢɧɟɧ ɫ ɜɯɨɞɨɦ ɬɪɚɧɡɢɫɬɨɪɧɨɝɨ ɭɫɢɥɢɬɟɥɹ 5.5. 

Ɏɢɥɶɬɪ 5.4 ɜ ɜɢɞɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ RC-ɰɟɩɢ ɩɨɞɤɥɸɱɟɧ ɤ ɢɫɬɨɱɧɢɤɭ ɩɢ-

ɬɚɧɢɹ (ɜɯɨɞ 2) ɢ ɨɛɳɟɣ ɲɢɧɟ (ɜɯɨɞ 3) ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɥɨɠɧɵɯ 

ɫɪɚɛɚɬɵɜɚɧɢɣ ɤɨɦɩɚɪɚɬɨɪɚ 5.2 ɢ ɩɪɟɞɨɯɪɚɧɹɟɬ ɟɝɨ ɨɬ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɩɪɢ ɛɪɨ-

ɫɤɚɯ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ. 

Ɍɪɚɧɡɢɫɬɨɪɧɵɣ ɭɫɢɥɢɬɟɥɶ 5.5 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɫɢɥɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜɵ-

ɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɤɨɦɩɚɪɚɬɨɪɚ 5.2 ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɧɢɡɤɨɨɦɧɨɝɨ ɜɵɯɨɞɚ ɞɥɹ ɩɨɞ-

ɤɥɸɱɟɧɢɹ ɧɚɝɪɭɡɤɢ ɢ ɫɨɫɬɨɢɬ ɢɡ ɪɟɡɢɫɬɢɜɧɨɝɨ ɞɟɥɢɬɟɥɹ, ɜɤɥɸɱɟɧɧɨɝɨ ɦɟɠɞɭ 

ɜɵɯɨɞɨɦ ɤɨɦɩɚɪɚɬɨɪɚ ɢ ɨɛɳɟɣ ɲɢɧɨɣ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɫɪɟɞɧɢɦ ɜɵɜɨɞɨɦ 

ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɤ ɛɚɡɟ ɬɪɚɧɡɢɫɬɨɪɚ, ɷɦɢɬɬɟɪ ɤɨɬɨɪɨɝɨ ɩɨɞɤɥɸɱɟɧ ɤ ɨɛɳɟɣ ɲɢ-

ɧɟ, ɚ ɤɨɥɥɟɤɬɨɪ - ɤ ɜɵɯɨɞɭ ɛɥɨɤɚ 5 ɢ ɱɟɪɟɡ ɞɢɨɞ 5.6 - ɤ ɲɢɧɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. 

Ⱦɢɨɞ 5.6 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɡɚɳɢɬɵ ɬɪɚɧɡɢɫɬɨɪɚ ɭɫɢɥɢɬɟɥɹ 5.5 ɨɬ ɢɦɩɭɥɶ-

ɫɨɜ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɩɨɥɹɪɧɨɫɬɢ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɜɵɤɥɸɱɟɧɢɢ ɬɪɚɧɡɢɫɬɨɪɬɚ 

ɢɡ-ɡɚ ɢɧɞɭɤɬɢɜɧɨɝɨ ɬɨɤɚ ɨɛɦɨɬɤɢ ɪɟɥɟ 7.2. 

Ⱦɥɹ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɦɩɟɧɫɚɰɢɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɦɨɫɬɚ 5.1 ɢ ɩɚɪɚɦɟɬɪɨɜ 

ɤɨɦɩɚɪɚɬɨɪɚ 5.2 ɛɥɨɤ 5 ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɦɟɳɟɧ ɜɧɭɬɪɶ ɤɨɪɩɭɫɚ 3, ɤɨɬɨɪɵɣ ɡɚ-

ɩɨɥɧɟɧ ɬɟɩɥɨɩɪɨɜɨɞɧɵɦ ɧɚɩɨɥɧɢɬɟɥɟɦ 4. Ɍɚɤ ɤɚɤ ɜɵɫɬɭɩ ɤɨɪɩɭɫɚ 2 ɧɚɯɨɞɢɬɫɹ ɜ 

ɠɢɞɤɨɫɬɢ ɫ ɩɨɫɬɨɹɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ (ɜ ɩɪɟɞɟɥɚɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ), ɬɨ ɩɪɢ ɜɫɟɯ 

ɤɨɥɟɛɚɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɟɲɧɟɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɬɟɦɩɟɪɚɬɭɪɚ ɷɥɟɦɟɧɬɨɜ 

ɛɥɨɤɚ 5 ɢɡɦɟɧɹɟɬɫɹ ɜ ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ ɩɪɟɞɟɥɚɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɦɩɟɪɚɬɭɪɧɚɹ 

ɩɨɝɪɟɲɧɨɫɬɶ ɛɥɨɤɚ 5 ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɟɬɫɹ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɬɨɱɧɨɫɬɶ ɪɟɝɭ-

ɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɧɚɞɟɠɧɨɫɬɶ ɫɯɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
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ɍɫɬɚɧɨɜɤɚ ɞɚɬɱɢɤɚ 1 ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɛɥɨɤɚ 

5 ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɡɚɤɥɸɱɟɧɢɟ ɢɯ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɨɪɩɭɫ 3 ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨ-

ɤɭɸ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɶ ɡɚ ɫɱɟɬ ɪɟɡɤɨɝɨ ɫɨɤɪɚɳɟɧɢɹ ɞɥɢɧɵ ɩɪɨɜɨɞɨɜ ɦɟɠɞɭ 

ɞɚɬɱɢɤɨɦ 1 ɢ ɜɯɨɞɨɦ ɤɨɦɩɚɪɚɬɨɪɚ 5.2 ɢ ɡɚ ɫɱɟɬ ɷɤɪɚɧɢɪɭɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɦɟɬɚɥ-

ɥɢɱɟɫɤɨɝɨ ɤɨɪɩɭɫɚ ɛɥɨɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɨɟɞɢɧɟɧɧɨɝɨ ɫ ɨɯ-

ɥɚɠɞɚɟɦɵɦ ɪɚɞɢɚɬɨɪɨɦ 6. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚ-

ɡɨɦ. Ʉɨɪɩɭɫ ɛɥɨɤɚ 3 ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɧɭɬɪɶ ɨɯɥɚɠɞɚɟɦɨɝɨ ɪɚ-

ɞɢɚɬɨɪɚ, ɧɚɩɪɢɦɟɪ ɜɧɭɬɪɶ ɪɭɛɚɲɤɢ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɩɨɫɪɟɞɫɬ-

ɜɨɦ ɜɜɢɧɱɢɜɚɧɢɹ ɜ ɪɟɡɶɛɨɜɨɟ ɨɬɜɟɪɫɬɢɟ ɨɛɨɥɨɱɤɢ ɞɨ ɭɩɨɪɚ, ɩɪɢ ɷɬɨɦ ɜɵɫɬɭɩ 

ɤɨɪɩɭɫɚ 2 ɩɨɩɚɞɚɟɬ ɜ ɨɯɥɚɠɞɚɸɳɭɸ ɠɢɞɤɨɫɬɶ 9. 

ɉɪɢ ɧɨɪɦɚɥɶɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɚɬɱɢɤɚ 1 ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɜɟɥɢɤɨ, ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɩɟɪɜɨɦ (ɢɧɜɟɪɫɧɨɦ) ɜɯɨɞɟ ɤɨɦɩɚɪɚɬɨɪɚ 5.2 

ɛɨɥɶɲɟ, ɱɟɦ ɧɚ ɜɬɨɪɨɦ ɟɝɨ ɜɯɨɞɟ, ɢ ɧɚ ɜɵɯɨɞɟ ɤɨɦɩɚɪɚɬɨɪɚ 5.2 ɮɨɪɦɢɪɭɟɬɫɹ 

ɧɭɥɟɜɨɣ ɭɪɨɜɟɧɶ, ɬɪɚɧɡɢɫɬɨɪ ɭɫɢɥɢɬɟɥɹ 5.5 ɡɚɤɪɵɬ, ɤɨɦɦɭɬɚɬɨɪ 7.2 ɧɟ ɜɤɥɸɱɚ-

ɟɬɫɹ ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 7.1 ɩɪɢɜɨɞɚ 7 ɧɟ ɜɪɚɳɚɟɬ ɜɟɧɬɢɥɹɬɨɪ 8. 

ɉɪɢ ɧɚɝɪɟɜɟ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɚɬɱɢɤɚ 1 ɭɦɟɧɶɲɚɟɬɫɹ ɢ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɪɟɝɭɥɢ-

ɪɨɜɚɧɢɹ, ɧɚɩɪɢɦɟɪ, 92ɨɋ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɩɟɪɜɨɦ ɜɯɨɞɟ ɤɨɦɩɚɪɚɬɨɪɚ 5.2 ɫɬɚɧɨ-

ɜɢɬɫɹ ɛɨɥɶɲɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɟɝɨ ɜɬɨɪɨɦ ɜɯɨɞɟ. 

Ʉɨɦɩɚɪɚɬɨɪ 5.2 ɩɟɪɟɤɥɸɱɢɬɫɹ, ɬɪɚɧɡɢɫɬɨɪ ɭɫɢɥɢɬɟɥɹ 5.5 ɨɬɤɪɨɟɬɫɹ, ɤɨɦ-

ɦɭɬɚɬɨɪ 7.2 ɩɟɪɟɤɥɸɱɢɬɫɹ ɢ ɩɨɞɤɥɸɱɢɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 7.1 ɩɪɢɜɨɞɚ 7 ɤ ɢɫ-

ɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ. ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 7.1 ɧɚɱɧɟɬ ɜɪɚɳɚɬɶ ɜɟɧɬɢɥɹɬɨɪ 8, ɤɨɬɨɪɵɣ 

ɨɯɥɚɠɞɚɟɬ ɨɛɨɥɨɱɤɭ ɪɚɞɢɚɬɨɪɚ 6 ɫ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɶɸ 9, ɤɨɬɨɪɚɹ ɜ ɫɜɨɸ 

ɨɱɟɪɟɞɶ ɨɯɥɚɠɞɚɟɬɫɹ, ɨɯɥɚɠɞɚɹ ɜɵɫɬɭɩ ɤɨɪɩɭɫɚ 2 ɢ ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɧɟɦ ɞɚɬɱɢɤ 

1 ɬɟɦɩɟɪɚɬɭɪɵ. 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɩɨɧɢɡɢɬɫɹ, ɧɚɩɪɢ-

ɦɟɪ, ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 87ɨɋ ɤɨɦɩɚɪɚɬɨɪ 5.2 ɩɟɪɟɤɥɸɱɢɬɫɹ ɜ ɧɚɱɚɥɶɧɨɟ ɫɨɫɬɨɹ-
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ɧɢɟ, ɬɪɚɧɡɢɫɬɨɪ ɭɫɢɥɢɬɟɥɹ 5.5 ɡɚɤɪɨɟɬɫɹ, ɤɨɦɦɭɬɚɬɨɪ 6 ɨɬɤɥɸɱɢɬɫɹ, ɷɥɟɤɬɪɨ-

ɞɜɢɝɚɬɟɥɶ 7.1 ɨɫɬɚɧɨɜɢɬɫɹ ɢ ɜɟɧɬɢɥɹɬɨɪ 8 ɩɟɪɟɫɬɚɧɟɬ ɨɯɥɚɠɞɚɬɶ ɪɚɞɢɚɬɨɪ 6. 

ɉɪɟɞɥɚɝɚɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨɬɨɬɢɩɨɦ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ 

ɩɪɟɢɦɭɳɟɫɬɜɚ: ɩɨɜɵɲɟɧɧɭɸ ɬɨɱɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɲɢɪɨɤɨɦ 

ɞɢɚɩɚɡɨɧɟ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚ ɫɱɟɬ ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɧɢɹ 

ɛɥɨɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; ɩɨɜɵɲɟɧɧɭɸ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɶ ɡɚ ɫɱɟɬ ɫɨɤɪɚɳɟɧɢɹ 

ɞɥɢɧɵ ɩɪɨɜɨɞɨɜ, ɫɨɟɞɢɧɹɸɳɢɯ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɛɥɨɤɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, 

ɪɚɡɦɟɳɟɧɢɹ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɛɥɨɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɨɞɧɨɦ ɷɤɪɚɧɢɪɭɸ-

ɳɢɦ ɤɨɪɩɭɫɟ; ɩɨɜɵɲɟɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɡɚ ɫɱɟɬ ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɧɢɹ ɛɥɨɤɚ ɪɟɝɭ-

ɥɢɪɨɜɚɧɢɹ; ɦɟɧɶɲɭɸ ɬɟɩɥɨɜɭɸ ɢɧɟɪɰɢɸ ɡɚ ɫɱɟɬ ɜɵɩɨɥɧɟɧɢɹ ɜɵɫɬɭɩɚ ɤɨɪɩɭɫɚ 

ɢɡ ɬɟɩɥɨɩɪɨɜɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɚɤɬɚ (ɩɪɢɠɚɬɢɹ) ɬɨɪɰɚ 

ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɫɬɭɩɚ ɤɨɪɩɭɫɚ. 

Ɏɨɪɦɭɥɚ ɢɡɨɛɪɟɬɟɧɢɹ 

ɍɋɌɊɈɃɋɌȼɈ ȾɅə ɊȿȽɍɅɂɊɈȼȺɇɂə ɌȿɆɉȿɊȺɌɍɊЫ, ɫɨɞɟɪɠɚɳɟɟ 

ɨɯɥɚɠɞɚɸɳɢɣ ɪɚɞɢɚɬɨɪ, ɡɚɩɨɥɧɟɧɧɵɣ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɶɸ, ɩɨɫɥɟɞɨɜɚ-

ɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɟ ɢ ɩɨɦɟɳɟɧɧɵɟ ɜ ɤɨɪɩɭɫ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɛɥɨɤ ɪɟɝɭ-

ɥɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɜɟɧɬɢɥɹɬɨɪ ɨɯɥɚɠɞɟɧɢɹ, ɩɪɢɜɨɞ ɤɨɬɨɪɨɝɨ ɫɨɟɞɢɧɟɧ ɫ ɜɵɯɨ-

ɞɨɦ ɛɥɨɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɨɬɥɢɱɚɸɳɟɟɫɹ ɬɟɦ, ɱɬɨ, ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨ-

ɫɬɢ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ, ɤɨɪɩɭɫ ɛɥɨɤɚ ɪɟɝɭɥɢ-

ɪɨɜɚɧɢɹ ɜɵɩɨɥɧɟɧ ɬɟɩɥɨɩɪɨɜɨɞɧɵɦ, ɫɧɚɛɠɟɧ ɜɵɫɬɭɩɨɦ ɢ ɪɚɡɦɟɳɟɧ ɜ ɪɚɞɢɚɬɨ-

ɪɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɜɵɫɬɭɩ ɜɜɟɞɟɧ ɜ ɤɨɧɬɚɤɬ ɫ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɶɸ, ɩɪɢ 

ɷɬɨɦ ɤɨɪɩɭɫ ɛɥɨɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɡɚɩɨɥɧɟɧ ɬɟɩɥɨɩɪɨɜɨɞɧɵɦ ɧɚɩɨɥɧɢɬɟɥɟɦ, ɤɨ-

ɬɨɪɵɣ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɵɫɬɭɩɚ, ɨɬɞɟɥɟɧ ɨɬ ɫɬɟɧɨɤ ɤɨɪɩɭɫɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧ-

ɧɵɦ ɧɚɩɨɥɧɢɬɟɥɟɦ, ɚ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɡɦɟɳɟɧ ɜ ɜɵɫɬɭɩɟ ɤɨɪɩɭɫɚ ɛɥɨɤɚ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɨɞɧɢɦ ɫɜɨɢɦ ɬɨɪɰɨɦ ɡɚɤɪɟɩɥɟɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɬɨɪɰɟ ɜɵ-

ɫɬɭɩɚ, ɫɨɩɪɢɤɚɫɚɸɳɟɦɫɹ ɫ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɶɸ. 
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Ɋɢɫɭɧɨɤ 1.4 – ɫɯɟɦɵ ɤ ɩɚɬɟɧɬɭ № 2018912 . 

 

1.2 Ɉɛɡɨɪ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɜɨɞɨɜ ɜɟɧɬɢɥɹɬɨɪɚ 

ɇɚ ɪɢɫɭɧɤɟ 1.5 ɩɪɟɞɫɬɚɜɥɟɧ ɜɹɡɤɨɫɬɧɵɣ ɜɟɧɬɢɥɹɬɨɪ (ɜɟɧɬɢɥɹɬɨɪ ɪɚɞɢɚɬɨ-

ɪɚ) ɞɜɢɝɚɬɟɥɹ, [20]. 

 

1 – ɥɨɩɚɫɬɶ ɜɟɧɬɢɥɹɬɨɪɚ; 2 – ɨɫɶ ɜɹɡɤɨɫɬɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɫ ɛɨɥɶɲɢɦ ɤɪɟ-

ɩɟɠɧɵɦ ɛɨɥɬɨɦ ɫ ɲɟɫɬɢɝɪɚɧɧɨɣ ɝɨɥɨɜɤɨɣ; 3 – ɜɹɡɤɨɫɬɧɨɟ ɫɰɟɩɥɟɧɢɟ. 

Ɋɢɫɭɧɨɤ 1.5- ɜɹɡɤɨɫɬɧɵɣ ɜɟɧɬɢɥɹɬɨɪ (ɜɟɧɬɢɥɹɬɨɪ ɪɚɞɢɚɬɨɪɚ) ɞɜɢɝɚɬɟɥɹ. 

 

Ⱦɥɹ ɷɤɨɧɨɦɢɢ ɦɨɳɧɨɫɬɢ ɷɬɨɬ ɜɟɧɬɢɥɹɬɨɪ ɫɧɚɛɠɟɧ ɬɚɤ ɧɚɡɵɜɚɟɦɵɦ ɜɹɡɤɨ-

ɫɬɧɵɦ ɫɰɟɩɥɟɧɢɟɦ. Ɉɧɨ ɜɤɥɸɱɚɟɬ ɜɟɧɬɢɥɹɬɨɪ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ 82 °ɋ. ɗɬɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɛɢɦɟɬɚɥɥɢɱɟɫɤɨɣ ɥɟɧɬɵ, ɤɨɬɨ-

ɪɚɹ, ɛɭɞɭɱɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɡɚɜɢɫɢɦɨɣ, ɱɟɪɟɡ ɤɥɚɩɚɧ ɜɩɭɫɤɚɟɬ ɜɹɡɤɨɟ ɫɢɥɢɤɨɧɨ-

ɜɨɟ ɦɚɫɥɨ ɜ ɪɚɛɨɱɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜɹɡɤɨɫɬɧɨɝɨ ɫɰɟɩɥɟɧɢɹ. Ɇɚɫɥɨ ɫɨɡɞɚɟɬ ɫɢɥɨ-

ɜɨɟ ɡɚɦɵɤɚɧɢɟ ɦɟɠɞɭ ɪɟɦɟɧɧɵɦ ɲɤɢɜɨɦ ɢ ɜɟɧɬɢɥɹɬɨɪɨɦ – ɜɟɧɬɢɥɹɬɨɪ ɩɨɞɚɟɬ 

ɩɪɨɯɥɚɞɧɵɣ ɜɨɡɞɭɯ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɢɠɟ 60 °ɋ ɫɢɥɢɤɨɧɨɜɨɟ ɦɚɫɥɨ ɜɨɡɜɪɚɳɚ-

http://automn.ru/audi-a4-94/jpg/g063.jpg
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ɟɬɫɹ ɢɡ ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɤɨɥɥɟɤɬɨɪ – ɜɟɧɬɢɥɹɬɨɪ ɜɪɚɳɚɟɬɫɹ ɫ ɦɟɧɶɲɟɣ 

ɫɤɨɪɨɫɬɶɸ, ɧɟ ɪɚɫɯɨɞɭɹ ɦɨɳɧɨɫɬɶ.  

ɇɚ ɪɢɫɭɧɤɟ 1.6 ɩɪɟɞɫɬɚɜɥɟɧɚ ɝɢɞɪɨɦɭɮɬɚ ɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹɬɨɪɚ. 

 

Ɋɢɫɭɧɨɤ 1.6 - Ƚɢɞɪɨɦɭɮɬɚ ɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹɬɨɪɚ. 

 

 

1 - ɩɪɨɛɤɚ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɱɤɚ; 2 - ɩɚɪɨɨɬɜɨɞɹɳɢɣ ɲɥɚɧɝ; 3 - ɪɚɞɢɚ-

ɬɨɪ; 4 - ɩɨɞɭɲɤɚ ɨɩɨɪɵ ɪɚɞɢɚɬɨɪɚ; 5 - ɭɩɥɨɬɧɢɬɟɥɶɧɨɟ ɤɨɥɶɰɨ ɫɥɢɜɧɨɣ ɩɪɨɛɤɢ; 

6 - ɫɥɢɜɧɚɹ ɩɪɨɛɤɚ; 7 - ɤɨɠɭɯ ɷɥɟɤɬɪɨɜɟɧɬɢɥɹɬɨɪɚ; 8 - ɝɚɣɤɚ; 9 - ɷɥɟɤɬɪɨɜɟɧɬɢ-

ɥɹɬɨɪ; 10 - ɤɨɥɨɞɤɚ ɠɝɭɬɚ ɩɪɨɜɨɞɨɜ ɷɥɟɤɬɪɨɜɟɧɬɢɥɹɬɨɪɚ; 11 - ɛɨɥɬ; 12 - ɪɚɫɲɢ-

ɪɢɬɟɥɶɧɵɣ ɛɚɱɨɤ. 

Ɋɢɫɭɧɨɤ 1.7 - Ɋɚɞɢɚɬɨɪ ɫ ɷɥɟɤɬɪɨɜɟɧɬɢɥɹɬɨɪɨɦ ɢ ɪɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɱɨɤ 

ɚɜɬɨɦɨɛɢɥɹ ȼȺɁ - 1118 (Ʉɚɥɢɧɚ). 
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2 ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɍɑȺɋɌɄȺ ɉɈ ɊȿɆɈɇɌɍ ɗɅȿɄɌɊɈɈȻɈɊɍȾɈ-

ȼȺɇɂə ȺȼɌɈɆɈȻɂɅȿɃ  

2.1 Ⱥɧɚɥɢɡ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɝɚɪɚɠɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬ-

ɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɝɚɪɚɠɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɫɟɥɶ-

ɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɛɵɥɨ ɜɡɹɬɨ ɡɚ ɨɫɧɨɜɭ ɩɪɟɞɩɪɢɹɬɢɟ ɈɈɈ Ⱥɝɪɨ-

ɮɢɪɦɚ ―Ⱥɸ‖. 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɢɬɟɥɹɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɚɪɚɠɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜ ɈɈɈ 

Ⱥɝɪɨɮɢɪɦɚ ―Ⱥɸ‖ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ.2.1. 

Ɍɚɛɥɢɰɚ 2.1- ɉɨɬɪɟɛɢɬɟɥɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  ɢ ɤɚɬɟɝɨɪɢɢ  

ɩɨ ɛɟɫɩɟɪɟɛɨɣɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɰɟɯɚ Ʉɚɬɟɝɨɪɢɹ 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɤȼɬ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

1 
Ȼɵɬɨɜɨɟ ɩɨɦɟɳɟɧɢɟ 

ɢ ɞɢɫɩɟɬɱɟɪɫɤɚɹ 
III  20 ɫɭɯɨɟ ɩɨɦɟɳ. 

2 Ɂɚɩɪɚɜɤɚ III 40 
ɫɭɯɨɟ ɩɨɦɟɳ. ɢ ɨɬ-
ɤɪɵɬɚɹ ɩɥɨɳɚɞɤɚ. 

3 ɋɤɥɚɞ III 10 ɫɭɯɨɟ ɩɨɦɟɳ. 

4 
Ƚɚɪɚɠ ɞɥɹ ɬɪɚɤɬɨ-
ɪɨɜ ɢ ɚɜɬɨɦɨɛɢɥɟɣ 

III 60 ɫɭɯɨɟ ɩɨɦɟɳ. 

5 
Ɋɟɦɨɧɬɧɚɹ ɦɚɫɬɟɪ-

ɫɤɚɹ 
III 350 ɫɭɯɨɟ ɩɨɦɟɳ. 

6 Ȼɨɤɫ ɞɥɹ ɫ/ɯ ɦɚɲɢɧ III 40 ɫɭɯɨɟ ɩɨɦɟɳ. 

7 
ɋɬɨɹɧɤɚ ɞɥɹ ɫ/ɯ 

ɬɟɯɧɢɤɢ 
III  ɨɬɤɪɵɬɚɹ ɩɥɨɳɚɞɤɚ 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ ɜɫɟ ɩɨɬɪɟɛɢɬɟɥɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɨɬ-

ɧɨɫɹɬɫɹ ɤɨ III ɤɚɬɟɝɨɪɢɹɦ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ɋɚɡɛɪɨɫ ɩɨ ɦɨɳɧɨɫɬɹɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɱɚɫɬɤɨɜ ɨɬɥɢɱɚɟɬɫɹ ɜ ɡɧɚɱɢ-

ɬɟɥɶɧɨ, ɱɬɨ ɭɫɥɨɠɧɹɟɬ  ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ, ɬɚɤ ɤɚɤ ɫɬɚɪɵɟ ɫɢɥɨɜɵɟ ɥɢɧɢɢ ɷɥɟɤ-

ɬɪɨɩɢɬɚɧɢɹ ɧɟɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɫɭɳɟɫɬɜɭɸɳɟɸ ɧɚɝɪɭɡɤɭ. 

ɇɚ ɪɢɫɭɧɤɟ 2.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɝɚɪɚɠɧɨɝɨ ɤɨɦ-

ɩɥɟɤɫɚ.  
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Ɋɢɫɭɧɨɤ 2.1- ɋɯɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɝɚɪɚɠɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. 

 

2.2 ɉɪɟɞɩɨɫɵɥɤɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɭɱɚɫɬɤɚ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɪɟɦɨɧɬɭ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ 

ɉɪɨɝɪɟɫɫɢɜɧɵɟ ɢɧɞɭɫɬɪɢɚɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ – ɷɬɨ ɬɚɤɢɟ ɧɚɭɱɧɨ ɨɛɨɫɧɨ-

ɜɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɚ ɢ ɌɈ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ, 

ɩɪɢ ɤɨɬɨɪɵɯ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨ ɫɨɱɟɬɚɸɬɫɹ ɧɨɜɟɣɲɢɟ ɫɢɫɬɟɦɵ ɜɟɞɟɧɢɹ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɨɣ ɜɵɫɨɤɨ-

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ.  

 

2.3 ɉɨɞɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɢ ɌɈ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ  

ɬɪɚɤɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɨɛɴɟɦɚ ɜɵ-

ɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 

ȼ ɬɚɛɥɢɰɟ 2.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɟɞɨɦɨɫɬɶ ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ  
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ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɢ ɌɈ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ  ɬɪɚɤɬɨɪɨɜ ɢ ɚɜɬɨɦɨɛɢɥɟɣ 

Ɍɚɛɥɢɰɚ 2.2 - ȼɟɞɨɦɨɫɬɶ ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
№

 ɩ
ɨɡ

. ɧ
ɚ 

ɩɥ
ɚɧ

ɟ 

 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɒɢɮɪ  

ɢɥɢ 

ɦɚɪɤɚ Ʉ
ɨɥ

ɢɱ
ɟɫ

ɬɜ
ɨ 

 

Ƚɚɛɚɪɢɬɧɵɟ  

ɪɚɡɦɟɪɵ, ɦɦ. 

Ɂɚɧɢɦɚɟɦɚɹ 
ɩɥɨɳɚɞɶ 

Ɇɨɳ-
ɧɨɫɬɶ, 
ɤȼɬ. 

Ɉɛɨ-
ɡɧɚɱɟ-

ɧɢɟ 
ɷɥɟɤ-

ɬɪɨɩɨɬ-
ɪɟɛɢɬɟ-

ɥɹ 

ȿɞ. 
ɨɛɨɪɭɞ. 

ɦ2
. 

ȼɫɟɝɨ. 

ɦ2
. 

1 ɋɟɤɰɢɹ ɫɬɟɥɥɚɠɚ 5152.000 

ȽɈɋɇɂɌɂ 

3 1500ɏ600ɏ600 0,9 0,9   

2 ɋɬɟɧɞ ɞɥɹ ɩɪɨɜɟɪɤɢ ɷɥɟɤɬɪɨ-
ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ʉɂ-968 

ȽɈɋɇɂɌɂ 

1 350ɏ830ɏ1480 0,13 0,13 1 ɗɉ1 

3 ȼɟɪɫɬɚɤ ɫɥɟɫɚɪɧɵɣ ɈɊȽ1468-01-

060Ⱥ ȽɈɋ-
ɇɂɌɂ 

2 1200ɏ800ɏ805 1 2   

4 ɉɨɞɫɬɚɜɤɚ ɩɨɞ ɨɛɨɪɭɞɨɜɚɧɢɟ 5143.000 

ȽɈɋɇɂɌɂ 

2 820ɏ700ɏ830 0,6 1,2   

5 ɋɬɚɧɨɤ ɧɚɫɬɨɥɶɧɨ-

ɫɜɟɪɥɢɥɶɧɵɣ 

2Ɇ112 1 770ɏ370ɏ820 0,3 0,3 0,8 ɗɉ2 

6 ɇɚɫɬɨɥɶɧɵɣ ɬɨɱɢɥɶɧɨ-

ɲɥɢɮɨɜɚɥɶɧɵɣ ɫɬɚɧɨɤ 

3Ȼ631 1 -- 0,1 0,1 0,6 ɗɉ3 

7 ɋɬɟɧɞ ɞɥɹ ɩɪɨɜɟɪɤɢ ɝɟɧɟɪɚ-
ɬɨɪɨɜ ɢ ɪɟɝɭɥɹɬɨɪɨɜ ɧɚɩɪɹ-

ɠɟɧɢɹ 

 1 820ɏ700ɏ1630 0,6 0,6 6,2 ɗɉ4 

8 ȼɟɪɫɬɚɤ ɚɤɤɭɦɭɥɹɬɨɪɳɢɤɚ 5106.000 

ȽɈɋɇɂɌɂ 

1 1250ɏ750ɏ835 0,94 0,94   

9 ɒɤɚɮ ɞɥɹ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹ-
ɬɨɪɨɜ ɫ ɜɵɬɹɠɤɨɣ 

 1 1250ɏ800ɏ1800 1 1 1 ɗɉ5 

10 ȼɟɧɬɢɥɹɬɨɪ ɨɤɨɧɧɵɣ  1    0,4 ɗɉ6 

11 əɦɚ ɨɫɦɨɬɪɨɜɚɹ  1 6000ɏ1000 6 6   

      13,2 10  

 

ɉɥɨɳɚɞɶ ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɢ ɌɈ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ  ɬɪɚɤɬɨɪɨɜ ɢ ɚɜ-

ɬɨɦɨɛɢɥɟɣ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɩɥɨɳɚɞɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

  *ɨɛɌɌɈ FFF  ,      (2.1) 

ɝɞɟ Fɭɱ – ɪɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɩɥɨɳɚɞɶ ɭɱɚɫɬɤɚ, ɦ2
; 

FɌ – ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɚɹ ɬɪɚɤɬɨɪɨɦ, ɦ2
 

Fɨɛ – ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɚɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɦ2
; 



37 

 

σ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɛɨɱɢɟ ɡɨɧɵ ɢ ɩɪɨɯɨɞɵ , Д12]. 

FɌɈ = (13,2+12)*3,8 = 95,8ɦ2
.      

ɉɪɢɧɢɦɚɟɦ ɩɥɨɳɚɞɶ ɭɱɚɫɬɤɚ ɫ ɭɱɟɬɨɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɟ-

ɦɨɧɬɧɨɣ ɦɚɫɬɟɪɫɤɨɣ 96 ɦ2
, (8ɯ12 ɦ). 

 

2.4 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɨ ɪɟɠɢɦɭ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɬɪɢ ɝɪɭɩɩɵ, ɞɥɹ ɤɨɬɨɪɵɯ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɬɪɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ: 

- ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ; 

- ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ;  

- ɩɨɜɬɨɪɧɨ-ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ, [7]. 

Ⱦɥɢɬɟɥɶɧɨ, ɫ ɧɟɢɡɦɟɧɧɨɣ ɢɥɢ ɦɚɥɨɦɟɧɹɸɳɟɣɫɹ ɧɚɝɪɭɡɤɨɣ ɪɚɛɨɬɚɸɬ ɷɥɟɤ-

ɬɪɨɩɪɢɜɨɞɵ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɧɚɫɨɫɨɜ, ɤɨɦɩɪɟɫɫɨɪɨɜ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ, ɦɟɯɚɧɢɡ-

ɦɨɜ ɧɟɩɪɟɪɵɜɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɢ ɬ.ɩ.. 

ȼ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɪɚɛɨɬɚɟɬ ɩɨɞɚɜɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬɜɨ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ ɫɬɚɧɤɨɜ, ɚ 

ɬɚɤɠɟ ɦɟɯɚɧɢɡɦɨɜ ɞɥɹ ɨɬɤɪɵɜɚɧɢɹ ɮɪɚɦɭɝ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɡɚɬɜɨɪɨɜ, ɡɚɫɥɨɧɨɤ 

ɢ ɬ.ɩ. 

ȼ ɩɨɜɬɨɪɧɨ-ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɚɸɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɦɨɫɬɨ-

ɜɵɯ ɤɪɚɧɨɜ, ɬɟɥɶɮɟɪɨɜ, ɩɨɞɴɟɦɧɢɤɨɜ ɢ ɚɧɚɥɨɝɢɱɧɵɯ ɢɦ ɭɫɬɚɧɨɜɨɤ, ɚ ɬɚɤɠɟ ɫɜɚ-

ɪɨɱɧɵɟ ɚɩɩɚɪɚɬɵ, ɞɥɹ ɤɨɬɨɪɵɯ ɯɚɪɚɤɬɟɪɧɵ ɩɨɫɬɨɹɧɧɵɟ ɛɨɥɶɲɢɟ ɛɪɨɫɤɢ ɦɨɳ-

ɧɨɫɬɢ. 

ɇɚɞɟɠɧɨɫɬɶ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɜ ɨɫɧɨɜɧɨɦ ɡɚɜɢɫɢɬ ɨɬ ɩɪɢɧɹɬɨɣ ɫɯɟɦɵ ɷɥɟɤ-

ɬɪɨɫɧɚɛɠɟɧɢɹ, ɫɬɟɩɟɧɢ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ, ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɷɥɟɤ-

ɬɪɨɫɧɚɛɠɟɧɢɹ (ɥɢɧɢɣ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɞɪ.). Ⱦɥɹ 

ɜɵɛɨɪɚ ɫɯɟɦɵ ɢ ɫɢɫɬɟɦɵ ɩɨɫɬɪɨɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵ-

ɜɚɬɶ ɦɨɳɧɨɫɬɶ ɢ ɱɢɫɥɨ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɭɪɨɜɟɧɶ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
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ɧɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɰɟɥɨɦ, ɚ ɜɯɨɞɹɳɢɯ ɜ ɢɯ ɫɨɫɬɚɜ ɨɬɞɟɥɶɧɵɯ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢ-

ɤɨɜ.  

 

2.5 ɋɨɫɬɚɜɥɟɧɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɭɱɚɫɬɤɚ 

ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ 

ɛɨɥɶɲɚɹ ɪɚɡɜɟɬɜɥɟɧɧɨɫɬɶ ɫɟɬɢ ɢ ɧɚɥɢɱɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-

ɡɚɳɢɬɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. ɋ ɰɟɥɶɸ ɫɨɡɞɚɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɪɟɛɭɟɬɫɹ ɜɫɟɫɬɨɪɨɧɧɢɣ ɭɱɺɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɯɟɦɵ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɨɛɪɟɬɚɟɬ ɩɪɚɜɢɥɶɧɨɟ 

ɪɟɲɟɧɢɟ ɜɨɩɪɨɫɨɜ ɩɢɬɚɧɢɹ ɫɢɥɨɜɵɯ ɢ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ, 

ɜ ɜɵɯɨɞɧɵɟ ɢ ɩɪɚɡɞɧɢɱɧɵɟ ɞɧɢ.  

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɫɯɟɦɵ ɜɧɭɬɪɟɧɧɟɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢɦɟɸɬ 

ɫɬɭɩɟɧɱɚɬɨɟ ɩɨɫɬɪɨɟɧɢɟ. ɋɱɢɬɚɟɬɫɹ ɧɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɩɪɢɦɟɧɟɧɢɟ ɫɯɟɦ ɫ ɱɢɫ-

ɥɨɦ ɫɬɭɩɟɧɟɣ ɛɨɥɟɟɬ ɞɜɭɯ-ɬɪɺɯ, ɬɚɤ ɤɚɤ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɭɫɥɨɠɧɹɟɬɫɹ ɤɨɦɦɭɬɚɰɢɹ 

ɢ ɡɚɳɢɬɚ ɰɟɩɢ. ɇɚ ɧɟɛɨɥɶɲɢɯ ɩɨ ɦɨɳɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢ-

ɦɟɧɹɬɶ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ ɫɯɟɦɵ, [10]. 

ɋɯɟɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɨɥɠɧɚ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ ɬɟɯɧɨɥɨɝɢ-

ɱɟɫɤɨɣ ɫɯɟɦɨɣ ɨɛɴɟɤɬɚ. ɉɢɬɚɧɢɹ ɩɪɢɺɦɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɡɧɵɯ ɩɚɪɚɥ-

ɥɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɬɨɤɨɜ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɹɬɫɹ ɨɬ ɪɚɡɧɵɯ ɢɫɬɨɱɧɢɤɨɜ: 

ɩɨɞɫɬɚɧɰɢɣ, Ɋɉ, ɪɚɡɧɵɯ ɫɟɤɰɢɣ ɲɢɧ ɨɞɧɨɣ ɩɨɞɫɬɚɧɰɢɢ. ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɬɨɝɨ, ɱɬɨɛɵ ɩɪɢ ɚɜɚɪɢɢ ɧɟ ɨɫɬɚɧɚɜɥɢɜɚɥɢɫɶ ɨɛɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɬɨɤɚ. 

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɨɛɳɟɣ ɫɯɟɦɵ ɜɧɭɬɪɟɧɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɧɟɨɛɯɨɞɢ-

ɦɨ ɩɪɢɧɢɦɚɬɶ ɜɚɪɢɚɧɬɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɹɱɟɟɤ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɦɢɧɢɦɚɥɶɧɭɸ ɞɥɢɧɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ, 

ɦɚɤɫɢɦɭɦ ɷɤɨɧɨɦɢɢ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚɳɢɬɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. 

ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɧɚ ɩɪɟɞɩɪɢɹɬɢɟ ɢɦɟɟɬɫɹ ɬɨɥɶɤɨ ɨɞɧɚ Ɍɉ ɢ ɜɫɟ ɩɨɬɪɟ-

ɛɢɬɟɥɢ ɨɬɧɨɫɹɬɫɹ ɤ III ɝɪɭɩɩɟ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɬɨ ɩɢɬɚɧɢɟ ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɢ 

ɌɈ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ ɢ ɚɜɬɨɦɨɛɢɥɟɣ ɨɫɭɳɟɫɬɜɥɹɟɦ ɩɨ ɨɞɧɨɥɢ-

ɧɟɣɧɨɣ ɫɯɟɦɟ ɨɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɩɭɧɤɬɚ ɪɟɦɨɧɬɧɨɣ ɦɚɫɬɟɪɫɤɨɣ. 
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2.6 ȼɵɛɨɪ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɨɜ ɩɢɬɚɸщɟɣ ɥɢɧɢɢ 

ɋɟɱɟɧɢɟ ɩɢɬɚɸɳɟɣ ɥɢɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɹɦɢ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢ-

ɦɨɝɨ ɬɨɤɚ ɜ ɧɨɪɦɚɥɶɧɨɦ ɢ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɚɯ: 

ɧɨɦ

ɪ
ɪ.ɚɜ

3 U

S
I


 ,       (2.2) 

ɧɨɦ

ɪ
ɪ.ɧ

32 U

S
I


  ,      (2.3) 

ɉɨɥɧɭɸ ɪɚɫɱɟɬɧɭɸ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

   2ɪ
2

ɪɪ   QɊS ,     (2.4) 

ɪɨɪɪ ɊɊɊ  ,     (2.5) 

Ɋɚɫɱɟɬɧɚɹ ɨɫɜɟɬɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɰɟɯɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɫɨɧɨɪɨ КɊɊ  ,      (2.6) 

ɝɞɟ  ɄɋɈ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɪɨɫɚ ɧɚ ɨɫɜɟɳɟɧɢɟ, ɧɚɯɨɞɢɬɫɹ ɢɡ ɫɩɪɚɜɨɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɄɋɈ= 0,85 [6]. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɨɫɜɟɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

FɊɊ  ɭɞɧɨ , ɤȼɬ     (2.7) 

ɝɞɟ ɭɞɊ  – ɩɥɨɬɧɨɫɬɶ ɨɫɜɟɬɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ, ȼɬ/ɦ2. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 

ɫɩɪɚɜɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, Ɋɭɞ =15 ȼɬ/ɦ2
 [10]; 

 F- ɩɥɨɳɚɞɶ ɨɫɜɟɳɟɧɢɹ, F = 60 ɦ2
. 

ɊɇɈ = 0,015*60 = 0,9 ɤȼɬ      

ɊɊɈ = 0,9*0,85 = 0,77 ɤȼɬ      

 

Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɫɧɪ КɊɊ  , ɤȼɬ     (2.8) 

ɝɞɟ Ɋɇ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

ɫК  – ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɪɨɫɚ, ɧɚɯɨɞɢɬɫɹ ɢɡ ɫɩɪɚɜɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ Ʉɫ=0,5, 

[10]. 
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ɊɊ = 10*0,5 = 5  ɤȼɬ      

Ɋ∑Ɋ = 5+0,77 = 5,77  ɤȼɬ 

Ɋɚɫɱɟɬɧɚɹ ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,tgɊQ ɧɪ   ɤȼɚɪ      (2.9) 

QɊ = 10*1,02 = 10,2  ɤȼɬ      

72,112,1077,5 22
ɪ S ɤȼɬ      

17
4,03

72,11
ɪ.ɚɜ 


I , Ⱥ       

5,8
4,032

72,11
ɪ.ɧ 


I  ,  Ⱥ      

ɉɪɢɧɢɦɚɟɦ ɦɢɧɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɫɟɱɟɧɢɟ ɩɨ ɧɚɝɪɟɜɭ ɞɥɹ ɩɪɨɜɨɞɨɜ ɫ 

ɚɥɸɦɢɧɢɟɜɵɦɢ ɠɢɥɚɦɢ  Sɧ = 6 ɦɦ2
. 

ɉɪɢɧɢɦɚɟɦ ɦɢɧɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɫɟɱɟɧɢɟ ɩɨ ɩɨɬɟɪɹɦ ɧɚɩɪɹɠɟɧɢɹ: 

SU = 6 ɦɦ2
. 

ɉɪɨɜɟɪɹɟɦ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ: 

,
ɷ

ɪ.ɧ.
ɷ

j

I
S      (2.10) 

ɝɞɟ Уɷ – ɧɨɪɦɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ, Ⱥ/ɦɦ ,  

Уɷ = 1 Ⱥ/ɦɦ , [10].  

,ɦɦ 5,8
1

5,8 2
ɷ S       

ɉɨɫɤɨɥɶɤɭ ɜɵɛɪɚɧɧɨɟ ɧɚɦɢ ɫɟɱɟɧɢɟ ɩɢɬɚɸɳɟɣ ɥɢɧɢɢ ɧɟ ɩɪɨɯɨɞɢɬ ɩɪɨ-

ɜɟɪɤɭ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ, ɬɨ ɧɚɣɞɟɧɧɨɟ ɫɟɱɟɧɢɟ ɭɜɟɥɢɱɢɜɚɟɦ ɞɨ 

10 ɦɦ2
.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɦ ɩɪɨɜɨɞ ɦɚɪɤɢ ȺȼȼȽ 10ɯ4, [10]. 

 

2.7  ȼɵɛɨɪ ɤɚɛɟɥɟɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ 

2

2
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Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɫɟɬɶ ɜɵɩɨɥɧɟɧɚ ɤɚɛɟɥɹɦɢ ɦɚɪɤɢ ȼȼȽ. Ɋɚɫɱɟɬɧɵɣ ɬɨɤ 

ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɚ, Ⱥ: 

,
cos3  


ɧɧ

ɧɨɦ
ɪ

U

Ɋ
I      (2.11) 

ɝɞɟ Ɋɧɨɦ – ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɤɚ, ɤȼɬ; МШsφɧ – ɧɨɦɢ-

ɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

 

ȼɵɛɨɪ ɡɚɳɢɬɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɤɚɛɟɥɟɣ ɨɬ ɬɨɤɨɜ ɄɁ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɧɚ ɥɢɧɢɢ ɩɪɟɞɨɯɪɚɧɢɬɟ-

ɥɢ. ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɩɥɚɜɤɨɣ ɜɫɬɚɜɤɢ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨ-

ɜɢɹɦ: 

  

ɩɭɫɤ

ɜɫɧɨɦ
I

I . ,      (2.12) 

ɝɞɟ Iɩɭɫɤ – ɩɭɫɤɨɜɨɣ ɬɨɤ ɥɢɧɢɢ, Ⱥ;  

α – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ ɩɟɪɟɝɪɭɡɤɢ, α = 

2,5 ɩɪɢ ɥɟɝɤɨɦ ɩɭɫɤɟ, [10]. 

Ⱦɥɹ ɩɪɨɤɥɚɞɤɢ ɩɪɢɧɢɦɚɟɦ ɤɚɛɟɥɶ ɫ ɦɟɞɧɵɦɢ ɠɢɥɚɦɢ ɦɚɪɤɢ ȼȼȽ. 

 

ɉɨɬɟɪɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  10052,085,0
380

103
00

3







xr
lI

U P , %   (2.13) 

ɝɞɟ r0 ɢ ɯ0 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɱɢɬɵɜɚɸɳɢɟ ɦɚɪɤɭ ɢ ɫɟɱɟɧɢɟ ɤɚɛɟɥɹ, [12]. 

  

Ⱦɥɹ ɡɚɳɢɬɵ ɥɢɧɢɢ ɨɬ ɬɨɤɨɜ ɄɁ ɜɵɛɢɪɚɟɦ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ ɬɢɩɚ ɉɊ2-

60/16.  

ȼɵɛɢɪɚɟɦ ɦɚɝɧɢɬɧɵɣ ɩɭɫɤɚɬɟɥɶ ɬɢɩɚ ɉɆ12-010200, ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɛɨ-

ɱɢɣ ɬɨɤ ɤɨɬɨɪɨɝɨ Iɧ.ɪ=10Ⱥ ɢ ɉɆ12-032220, ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɬɨɤ ɤɨɬɨɪɨɝɨ 

Iɧ.ɪ=32Ⱥ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɥɢɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3.  
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Ɍɚɛɥɢɰɚ 2.3- ȼɵɛɨɪ ɤɚɛɟɥɟɣ ɢ ɡɚɳɢɬɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ. 

Ʌɢɧɢɹ 
Ɋɧɨɦ, 
ɤВɬ 

Iɪ, А 
Iɞɥ.ɞɨɩ, 

А(ɤɚɛɟɥя) 

Ɇɚɪɤɚ ɢ  
ɫɟɱɟɧɢɟ  
ɤɚɛɟɥɹ 

ɋɩɨɫɨɛ 
ɩɪɨɤɥɚɞɤɢ 

l, ɦ 
ΔU, 
% 

Iɩɭɫɤ/
α, Ⱥ 

Iɧɨɦ. 
ɩɪ, Ⱥ 

Ɍɢɩ ɩɪɟɞɨ-
ɯɪɚɧɢɬɟɥɹ 

(ɚɜɬɨɦɚɬɢ-
ɱɟɫɤɨɝɨ ɜɵ-
ɤɥɸɱɚɬɟɥɹ) 

Ɍɢɩ ɩɭɫɤɚɬɟ-
ɥɹ 

Ɋɉ-ɗɉ1 1 2,4 17,5 ȼȼȽ(4ɯ1,5) 
ɜ ɩɨɥɭ,ɜ 

ɬɪɭɛɚɯ 
7 0,08 2,2 16 ȼȺ 27-29 

ɉɆ12-

010200 

Ɋɉ-(ɗɉ2+ɗɉ3) 1,4 3,4 17,5 ȼȼȽ(4ɯ1,5) 
ɜ ɩɨɥɭ,ɜ 

ɬɪɭɛɚɯ 
7 0,11 3,1 16 ȼȺ 27-29 

 

Ɋɉ-ɗɉ4 6,2 15,0 24,0 ȼȼȽ(4ɯ2,5) 
ɜ ɩɨɥɭ,ɜ 

ɬɪɭɛɚɯ 
13 0,94 13,8 32 ȼȺ 27-29 

ɉɆ12-

032220 

Ɋɉ-ɗɉ5 1 2,4 17,5 ȼȼȽ(4ɯ1,5) 
ɜ ɩɨɥɭ,ɜ 

ɬɪɭɛɚɯ 
10 0,12 2,2 16 ȼȺ 27-29 

 

Ɋɉ-ɗɉ7* 2 10,1 24,0 ȼȼȽ(3ɯ2,5) ɜ ɫɬɟɧɟ 6 0,24 9,3 25 ȼȺ 27-29 
 

Ɋɉ-ɗɉ8* 2 10,1 24,0 ȼȼȽ(3ɯ2,5) 
ɜ ɩɨɥɭ,ɜ 

ɬɪɭɛɚɯ 
9 0,36 9,3 25 ȼȺ 27-29 

 

 

 

ɉɪɢɦɟɱɚɧɢɟ: ɗɉ7* ɢ ɗɉ8* ɷɬɨ ɷɥɟɤɬɪɨɩɨɬɪɟɛɢɥɟɥɢ ɨɞɧɨɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ (ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɪɨɡɟɬɤɢ).



 

 

2.8 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ 

Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ. Ⱦɥɹ ɜɵɛɨɪɚ ɬɢɩɨɜ ɢ ɩɚɪɚɦɟɬɪɨɜ ɫɪɚɛɚ-

ɬɵɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɦɚɤɫɢ-

ɦɚɥɶɧɨɟ ɢ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɨɜ ɩɪɢ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɇɇ ɩɨɧɢɠɚɸɳɟɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢɥɢ, ɤɚɤ ɱɚɳɟ ɝɨɜɨɪɹɬ, ɩɪɢ ɄɁ ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ. 

Ɇɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɩɪɢ ɄɁ ɧɚ ɫɬɨɪɨɧɟ 0,4 ɤȼ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫ 

ɭɱɟɬɨɦ ɩɟɪɟɯɨɞɧɨɝɨ ɚɤɬɢɜɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ) ɜ ɦɟɫɬɟ ɄɁ 

ɞɨ 15 ɦɈɦ Д16Ж. Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨ ɫɯɟɦɨɣ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ∆/В ɩɪɚɤ-

ɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɬɨɥɶɤɨ ɩɪɢ ɮɚɡɧɨɦ ɄɁ 

(ɫɱɢɬɚɹ, ɱɬɨ ɩɪɢ ɨɞɧɨɮɚɡɧɨɦ ɄɁ ɧɚ ɡɟɦɥɸ ɬɨɤ ɜ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɟ ɢɦɟɟɬ ɬɚɤɨɟ 

ɠɟ ɡɧɚɱɟɧɢɟ). Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨ ɫɯɟɦɨɣ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ В/В ɪɚɫ-

ɫɱɢɬɵɜɚɸɬɫɹ ɬɨɤɢ ɤɚɤ ɩɪɢ ɬɪɟɯɮɚɡɧɨɦ, ɬɚɤ ɢ ɩɪɢ ɨɞɧɨɮɚɡɧɨɦ ɄɁ, ɩɨɫɤɨɥɶɤɭ 

ɨɧɢ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢ ɞɥɹ ɢɯ ɨɬɤɥɸɱɟɧɢɹ ɞɨɥɠɧɵ ɭɫɬɚ-

ɧɚɜɥɢɜɚɬɶɫɹ ɪɚɡɧɵɟ ɡɚɳɢɬɵ. 

Ɋɚɫɱɟɬɵ ɬɨɤɨɜ ɩɪɢ ɄɁ ɡɚ ɩɨɧɢɠɚɸɳɢɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɧɟɛɨɥɶɲɨɣ 

ɦɨɳɧɨɫɬɢ (ɩɪɚɤɬɢɱɟɫɤɢ ɞɨ 1,6 MB -Ⱥ) ɩɪɨɢɡɜɨɞɹɬɫɹ ɫ ɭɱɟɬɨɦ ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜ-

ɥɹɸɳɟɣ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ɍɨɤɢ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɢ ɬɨɤɢ 

ɧɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɢ ɪɚɫɱɟɬɟ ɬɨɤɨɜ ɄɁ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ. 

ȼɵɱɢɫɥɟɧɢɟ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɩɨ ɡɧɚɱɟɧɢɸ ɧɚɩɪɹɠɟɧɢɹ ɄɁ ɬɪɚɧɫɮɨɪ-

ɦɚɬɨɪɚ. ɇɚɢɛɨɥɟɟ ɩɪɨɫɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ (ɜ ɚɦɩɟɪɚɯ) ɬɪɟɯɮɚɡɧɨɝɨ 

ɄɁ ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɡɧɚɱɟɧɢɸ ɧɚɩɪɹɠɟɧɢɹ ɄɁ ɬɪɚɧɫɮɨɪɦɚ-

ɬɨɪɚ (UФ):                     ,     (2.14) 

ɝɞɟ Uk — ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢɡ ɩɚɫɩɨɪɬɚ ɞɥɹ ɄɌɉ-

1000/10/0,4-82-ɍ1,  Uk = 5,5%;  

Iɧɨɦ. ɬɪ. — ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɫɬɨɪɨɧɟ ȼɇ ɢɥɢ ɇɇ ɢɡ 

ɩɚɫɩɨɪɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ⱥ. Iɧɨɦ. ɬɪȼɇ. =58 Ⱥ; Iɧɨɦ. ɬɪɇɇ. =1445 Ⱥ; 

Ɋ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɶ ɧɚɩɪɹɠɟɧɢɹ, %. 
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               ,     (2.15) 

ɝɞɟ Sɧɨɦ. ɬɪ — ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɡ ɩɚɫɩɨɪɬɚ,  

Sɧɨɦ. ɬɪ=1 MB-A;  

SK — ɦɨɳɧɨɫɬɶ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɩɢɬɚɸɳɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɬɨɣ ɬɨɱɤɟ, 

ɝɞɟ ɩɨɞɤɥɸɱɟɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɬ. ɟ. ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ ȼɇ, ɡɚɞɚɟɬɫɹ ɷɧɟɪɝɨɫɧɚɛ-

ɠɚɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɟɣ, MB-Ⱥ); ɟɫɥɢ ɦɨɳɧɨɫɬɶ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɜɟɥɢɤɚ («ɛɟɫɤɨɧɟɱɧɚ»), ɬɨ ɪ = 0. ɉɪɢɧɢɦɚɟɦ SK = 100 MB-Ⱥ. 

 

Ɋ=1*100/100 = 1%      

                             ,                              ,      

ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɨɦɨɳɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (ɦɟɧɟɟ 1 

MB-Ⱥ) ɜɛɥɢɡɢ ɦɨɳɧɵɯ ɪɚɣɨɧɧɵɯ ɩɨɞɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ ɝɥɭɛɨɤɨɝɨ ɜɜɨɞɚ 

110/10 ɤȼ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɦɨɳɧɨɫɬɶɸ ɛɨɥɟɟ 10 MB-Ⱥ ɜɥɢɹɧɢɟ ɫɨɩɪɨɬɢɜ-

ɥɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɚ ɡɧɚɱɟɧɢɟ ɬɨɤɨɜ ɄɁ ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɫɧɢɠɚɟɬɫɹ ɢ 

ɢɦ ɱɚɫɬɨ ɩɪɟɧɟɛɪɟɝɚɸɬ, ɫɱɢɬɚɹ ɦɨɳɧɨɫɬɶ ɷɧɟɪɝɨɫɢɫɬɟɦɵ «ɛɟɫɤɨɧɟɱɧɨɣ», ɚ ɡɧɚ-

ɱɟɧɢɟ ɪ ɜ ɜɵɪɚɠɟɧɢɢ (4) ɪɚɜɧɵɦ ɧɭɥɸ. 
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3. ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɗɅȿɄɌɊɈɉɊɂȼɈȾȺ ȼȿɇɌɂɅəɌɈɊȺ ɋɂɋɌȿ-

ɆЫ ɈɏɅȺɀȾȿɇɂə ȾȼɂȽȺɌȿɅə ɌɊȺɄɌɈɊȺ ɆɌɁ- 82. 

ȼ ɬɚɛɥɢɰɟ 3.1.  ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  ɞɜɢɝɚɬɟɥɹ Ⱦ-240, [11]. 

Ɍɚɛɥɢɰɚ 3.1. 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ Ⱦ-240. 

Ɍɢɩ ɞɜɢɝɚɬɟɥɹ ɞɢɡɟɥɶ, 4 ɬɚɤɬɧɵɣ 

ɑɢɫɥɨ ɰɢɥɢɧɞɪɨɜ 4 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ. 58 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɞɜɢɝɚɬɟ-

ɥɹ, ɦɢɧ-1 
2200 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɞɜɢɝɚɬɟ-

ɥɹ, ɦɢɧ-1 
2400 

Ɋɚɛɨɱɢɣ ɨɛɴɟɦ ɞɜɢɝɚɬɟɥɹ, ɥ. 4,75 

ɋɬɟɩɟɧɶ ɫɠɚɬɢɹ (ɪɚɫɱɟɬɧɚɹ) 16 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɇɦ. 285 

Ɍɨɩɥɢɜɨ Ⱦɢɡɟɥɶɧɨɟ ȽɈɋɌ 305-82 

ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ 

ɀɢɞɤɨɫɬɧɚɹ, ɡɚɤɪɵɬɚɹ ɫ 

ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢ-

ɟɣ 

ɉɪɢɜɨɞ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 
Ɋɟɦɟɧɧɵɣ, ɩɨɫɬɨɹɧɧɨ ɜɤɥɸ-

ɱɟɧɧɵɣ 
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3.1. Ɉɛщɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ Ⱦ-240. 

ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɞɢɡɟɥɹ (ɪɢɫɭɧɨɤ 3.1) ɠɢɞɤɨɫɬɧɚɹ, ɡɚɤɪɵɬɚɹ, ɫ ɩɪɢ-

ɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ. ȼ ɫɢɫɬɟɦɭ ɨɯɥɚɠɞɟɧɢɹ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ 

ɭɡɥɵ ɢ ɚɝɪɟɝɚɬɵ: ɜɨɞɹɧɨɣ ɪɚɞɢɚɬɨɪ 2, ɜɨɞɹɧɨɣ ɧɚɫɨɫ 6, ɜɟɧɬɢɥɹɬɨɪ 8, ɬɟɪɦɨɫɬɚɬ 

4, ɬɟɪɦɨɦɟɬɪ 5, ɲɬɨɪɤɚ 9 ɢ, ɤɪɨɦɟ ɬɨɝɨ, ɜɨɞɨɩɨɞ-ɜɨɞɹɳɢɣ 3 ɢ ɜɨɞɨɨɬɜɨɞɹɳɢɣ 7 

ɩɚɬɪɭɛɤɢ, ɲɥɚɧɝɢ, ɫɨɟɞɢɧɢɬɟɥɶɧɚɹ ɚɪɦɚɬɭɪɚ, ɫɥɢɜɧɵɟ ɤɪɚɧɢɤɢ ɢ ɞɪ. 

Ɋɚɞɢɚɬɨɪ 2 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɜɨɞɵ, ɧɚɝɪɟɜɚɸɳɟɣɫɹ ɜ ɜɨɞɹɧɨɣ 

ɪɭɛɚɲɤɟ ɞɢɡɟɥɹ. ȼɨɞɚ, ɩɪɨɯɨɞɹ ɱɟɪɟɡ ɪɚɞɢɚɬɨɪ, ɨɬɞɚɟɬ ɬɟɩɥɨ ɨɛɞɭɜɚɸɳɟɦɭ ɟɝɨ 

ɩɨɬɨɤɭ ɜɨɡɞɭɯɚ. ɋɟɪɞɰɟɜɢɧɚ ɪɚɞɢɚɬɨɪɚ ɫɨɫɬɨɢɬ ɢɡ ɱɟɬɵɪɟɯ ɪɹɞɨɜ ɜɟɪɬɢɤɚɥɶɧɵɯ 

ɩɥɨɫɤɢɯ ɬɪɭɛɨɤ, ɩɪɨɩɭɳɟɧɧɵɯ ɱɟɪɟɡ ɪɹɞ ɫɩɚɹɧɧɵɯ ɫ ɧɢɦɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɥɚ-

ɫɬɢɧ. Ɍɪɭɛɤɢ ɢ ɩɥɚɫɬɢɧɵ ɫɟɪɞɰɟɜɢɧɵ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɥɚɬɭɧɢ. Ʉɨɧɰɵ ɬɪɭɛɨɤ 

ɩɪɢɩɚɹɧɵ ɤ ɤɪɚɣɧɢɦ (ɨɫɧɨɜɧɵɦ) ɛɨɥɟɟ ɬɨɥɫɬɵɦ ɩɥɚɫɬɢɧɚɦ ɢ ɧɟɫɤɨɥɶɤɨ ɜɵɫɬɭ-

ɩɚɸɬ ɧɚɞ ɢɯ ɩɨɜɟɪɯɧɨɫɬɶɸ. ɍɥɭɱɲɟɧɢɸ ɭɫɥɨɜɢɣ ɬɟɩɥɨɨɬɞɚɱɢ ɫɩɨɫɨɛɫɬɜɭɟɬ 

ɫɬɭɩɟɧɱɚɬɨɟ (ɤɨɪɢɞɨɪɧɨɟ) ɪɚɫɩɨɥɨɠɟɧɢɟ ɬɪɭɛɨɤ ɩɨ ɝɥɭɛɢɧɟ ɪɚɞɢɚɬɨɪɚ. 

Ʉ ɤɪɚɣɧɢɦ ɩɥɚɫɬɢɧɚɦ ɧɚ ɛɨɥɬɚɯ ɩɪɢɤɪɟɩɥɟɧɵ ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ ɥɚɬɭɧ-

ɧɵɟ ɛɚɱɤɢ. Ɇɟɠɞɭ ɩɥɚɫɬɢɧɚɦɢ ɢ ɛɚɱɤɚɦɢ ɭɫɬɚɧɨɜɥɟɧɵ ɪɟɡɢɧɨɜɵɟ ɩɪɨɤɥɚɞɤɢ. 

ɉɨ ɨɛɟɢɦ ɫɬɨɪɨɧɚɦ ɫɟɪɞɰɟɜɢɧɵ ɩɪɨɯɨɞɹɬ ɫɬɨɣɤɢ, ɫɨɟɞɢɧɹɸɳɢɟ ɛɚɱɤɢ ɪɚɞɢɚɬɨ-

ɪɚ. Ʉ ɡɚɞɧɟɣ ɫɬɟɧɤɟ ɜɟɪɯɧɟɝɨ ɛɚɱɤɚ ɩɪɢɫɨɟɞɢɧɟɧ ɜɨɞɨɩɨɞɜɨɞɹɳɢɣ ɩɚɬɪɭɛɨɤ 3. 

ɇɚ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɛɚɱɤɚ ɪɚɫɩɨɥɨɠɟɧɚ ɡɚɥɢɜɧɚɹ ɝɨɪɥɨɜɢɧɚ, ɡɚɤɪɵɬɚɹ ɩɪɨɛɤɨɣ 1 ɫ 

ɩɚɪɨɜɨɡɞɭɲɧɵɦ ɤɥɚɩɚɧɨɦ. Ʉ ɡɚɞɧɟɣ ɫɬɟɧɤɟ ɧɢɠɧɟɝɨ ɛɚɱɤɚ ɩɪɢɫɨɟɞɢɧɟɧɵ ɜɨɞɨ-

ɨɬɜɨɞɹɳɢɣ ɩɚɬɪɭɛɨɤ 7 ɢ ɫɥɢɜɧɨɣ ɤɪɚɧɢɤ 10. 

Ʉɪɟɩɥɟɧɢɟ ɪɚɞɢɚɬɨɪɚ ɧɚ ɬɪɚɤɬɨɪɟ ɷɥɚɫɬɢɱɧɨɟ: ɤ ɩɟɪɟɞɧɟɦɭ ɛɪɭɫɭ ɩɪɢ ɩɨ-

ɦɨɳɢ ɨɩɨɪɵ ɫ ɪɟɡɢɧɨɜɵɦɢ ɚɦɨɪɬɢɡɚɬɨɪɚɦɢ, ɚ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ — ɪɚɫɬɹɠɤɚɦɢ ɤ 

ɝɨɥɨɜɤɟ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ. 

ȼɟɧɬɢɥɹɬɨɪ 8 ɫɨɡɞɚɟɬ ɢɧɬɟɧɫɢɜɧɵɣ ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ, ɨɛɞɭɜɚɸɳɢɣ ɫɟɪɞ-

ɰɟɜɢɧɵ ɦɚɫɥɹɧɨɝɨ ɢ ɜɨɞɹɧɨɝɨ ɪɚɞɢɚɬɨɪɨɜ ɢ ɨɯɥɚɠɞɚɸɳɢɣ ɧɚɪɭɠɧɵɟ ɩɨɜɟɪɯɧɨ-

ɫɬɢ ɞɢɡɟɥɹ. ȼɟɧɬɢɥɹɬɨɪ ɫɦɨɧɬɢɪɨɜɚɧ ɜ ɨɞɧɨɦ ɭɡɥɟ ɫ ɜɨɞɹɧɵɦ ɧɚɫɨɫɨɦ ɢ ɪɚɫɩɨ-

ɥɨɠɟɧ ɧɚ ɟɝɨ ɜɚɥɭ. ȼɟɧɬɢɥɹɬɨɪ ɩɪɢɫɨɟɞɢɧɟɧ ɲɟɫɬɶɸ ɛɨɥɬɚɦɢ ɤ ɲɤɢɜɭ ɧɚɫɨɫɚ, ɚ 

ɜɟɫɶ ɭɡɟɥ (ɜɟɧɬɢɥɹɬɨɪ—ɜɨɞɹɧɨɣ ɧɚɫɨɫ) ɩɪɢɤɪɟɩɥɟɧ ɛɨɥɬɚɦɢ ɤ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 
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ɩɟɪɟɞɧɟɣ ɫɬɟɧɤɢ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ. ɋ ɡɚɞɧɟɣ ɫɬɨɪɨɧɵ ɤ ɫɬɨɣɤɚɦ ɜɨɞɹɧɨɝɨ ɪɚ-

ɞɢɚɬɨɪɚ ɤɪɟɩɢɬɫɹ ɤɨɠɭɯ ɜɟɧɬɢɥɹɬɨɪɚ. Ʉɨɠɭɯ ɭɥɭɱɲɚɟɬ ɪɚɛɨɬɭ ɜɟɧɬɢɥɹɬɨɪɚ, 

ɩɪɟɞɨɯɪɚɧɹɟɬ ɥɨɩɚɫɬɢ ɜɟɧɬɢɥɹɬɨɪɚ ɨɬ ɩɨɩɚɞɚɧɢɹ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ ɢ ɧɚ-

ɩɪɚɜɥɹɟɬ ɩɨɬɨɤ ɜɨɡɞɭɯɚ ɧɚ ɞɢɡɟɥɶ. 

ȼɨɞɹɧɨɣ ɧɚɫɨɫ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɬɢɩɚ. Ɉɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɨɡɞɚɧɢɹ ɚɤ-

ɬɢɜɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ ɢ ɡɚ ɫɱɟɬ ɷɬɨɝɨ ɛɨɥɟɟ ɩɨɥɧɨɝɨ 

ɨɬɜɨɞɚ ɬɟɩɥɚ ɨɬ ɧɚɝɪɟɬɵɯ ɞɟɬɚɥɟɣ ɞɢɡɟɥɹ.  

ȼɨɞɹɧɨɣ ɧɚɫɨɫ ɢ ɜɟɧɬɢɥɹɬɨɪ ɩɪɢɜɨɞɹɬɫɹ ɜɨ ɜɪɚɳɟɧɢɟ ɨɬ ɲɤɢɜɚ ɤɨɥɟɧɱɚ-

ɬɨɝɨ ɜɚɥɚ ɞɢɡɟɥɹ ɩɪɢ ɩɨɦɨɳɢ ɤɥɢɧɨɜɢɞɧɨɝɨ ɪɟɦɧɹ, ɤɨɬɨɪɵɣ ɬɚɤɠɟ ɜɪɚɳɚɟɬ ɢ 

ɪɨɬɨɪ ɝɟɧɟɪɚɬɨɪɚ. ɉɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɞɢɡɟɥɹ, ɪɚɜɧɨɣ 2200 

ɨɛ/ɦɢɧ, ɜɨɞɹɧɨɣ ɧɚɫɨɫ ɢ ɜɟɧɬɢɥɹɬɨɪ ɪɚɡɜɢɜɚɸɬ 2600 ɨɛ/ɦɢɧ. 

Ɍɟɪɦɨɫɬɚɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɞɵ ɜ ɡɚɞɚɧɧɵɯ 

ɩɪɟɞɟɥɚɯ ɢ ɭɫɤɨɪɹɟɬ ɩɪɨɝɪɟɜ ɞɢɡɟɥɹ ɩɨɫɥɟ ɩɭɫɤɚ.  

Ɍɟɪɦɨɫɬɚɬ ɩɨɦɟɳɟɧ ɜ ɤɨɪɩɭɫ ɢ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɭɛɚɲɤɢ ɨɯɥɚɠ-

ɞɟɧɢɹ ɛɥɨɤɚ ɰɢɥɢɧɞɪɨɜ. Ɍɟɪɦɨɫɬɚɬ ɫ ɬɜɟɪɞɵɦ ɧɚɩɨɥɧɢɬɟɥɟɦ ɢɦɟɟɬ ɦɟɧɶɲɭɸ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɢɡɦɟɧɟɧɢɸ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɢ ɛɨɥɶɲɢɟ ɩɟɪɟɫɬɚɧɨɜɨɱɧɵɟ 

ɭɫɢɥɢɹ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɫɢɥɶɮɨɧɧɵɦ. 

ɇɚ ɪɢɫɭɧɤɟ 3.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɛɳɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ 

Ⱦ-240, [15]. 

 

Ɋɢɫɭɧɨɤ 3.1- Ɉɛɳɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɦɚɫɥɚ ɞɜɢɝɚɬɟɥɹ Ⱦ-240. 
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3.2. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɜɟɧɬɢ-

ɥɹɬɨɪɚ. 

ɋ ɭɱɟɬɨɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɦɢ 

ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɜɟɧɬɢɥɹɬɨɪɚ, ɫɯɟɦɚ ɤɨɬɨɪɨɣ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.2. 

Ɂɚ ɨɫɧɨɜɭ ɞɚɧɧɨɣ ɫɯɟɦɵ ɛɵɥɚ ɜɡɹɬɚ ɫɢɫɬɟɦɚ ɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹɬɨɪɚ ɚɜɬɨɦɨ-

ɛɢɥɹ ȼȺɁ 2109 (ɤɚɪɛɭɪɚɬɨɪɧɚɹ) ɜ ɤɨɬɨɪɭɸ ɛɵɥɢ ɜɧɟɫɟɧɵ ɢɡɦɟɧɟɧɢɹ (ɜɨɡɦɨɠ-

ɧɨɫɬɶ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɜɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ). 

 

1- ɜɟɧɬɢɥɹɬɨɪ; 2 – ɜɵɤɥɸɱɚɬɟɥɶ; 3 – ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ; 4 - ɩɪɟɞɨɯɪɚɧɢ-

ɬɟɥɶ; 5 – ɚɤɤɭɦɭɥɹɬɨɪ. 

Ɋɢɫɭɧɨɤ 3.2 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ. 

 

3.2.1. ɉɨɞɛɨɪ ɜɟɧɬɢɥɹɬɨɪɚ. 

Ɋɚɰɢɨɧɚɥɶɧɵɣ ɜɵɛɨɪ ɜɟɧɬɢɥɹɬɨɪɚ ɧɚ ɡɚɞɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢ ɜɵɹɜɥɟɧɢɟ 

ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɨɝɨ ɪɟɠɢɦɚ ɟɝɨ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ 

ɨɛɳɟɣ ɡɚɞɚɱɢ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɫ ɭɱɟɬɨɦ ɦɢɧɢɦɢɡɚɰɢɢ 

ɬɪɟɛɭɟɦɵɯ ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ. 

     ɋɨɜɪɟɦɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ ɩɪɟ-

ɢɦɭɳɟɫɬɜɟɧɧɨɣ ɨɪɢɟɧɬɚɰɢɟɣ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɗȼɆ ɤɚɤ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɫ-

ɱɟɬɨɜ, ɬɚɤ ɢ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɱɟɪɬɟɠɟɣ, ɩɪɟɞɴɹɜɥɹɟɬ ɢɧɵɟ, ɱɟɦ ɪɚɧɟɟ, ɬɪɟɛɨɜɚ-

ɧɢɹ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɟɬɨɞɚɦ. ȼ ɱɚɫɬɧɨɫɬɢ, ɭɯɨɞɹɬ ɧɚ ɜɬɨɪɨɣ ɩɥɚɧ ɧɚɝɥɹɞɧɨɫɬɶ 
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ɢ ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɱɢɫɥɟɧɢɣ, ɢ ɜɨɡɪɚɫɬɚɟɬ ɪɨɥɶ ɬɚɤɢɯ ɮɚɤɬɨɪɨɜ, ɤɚɤ 

ɱɟɬɤɨɫɬɶ, ɜɨɡɦɨɠɧɨɫɬɶ ɨɞɧɨɡɧɚɱɧɨɣ ɚɥɝɨɪɢɬɦɢɡɚɰɢɢ, ɧɚɢɦɟɧɶɲɢɣ ɨɛɴɟɦ ɢɫ-

ɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɢɫɤɥɸɱɟɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ ɩɨɫɬɪɨɟɧɢɣ. ɉɨɫɥɟɞɧɟɟ ɨɛ-

ɫɬɨɹɬɟɥɶɫɬɜɨ ɞɟɥɚɟɬ ɧɟɩɪɢɝɨɞɧɵɦ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ɋȺɉɊ) ɨɫɧɨɜɧɨɣ ɫɩɨɫɨɛ ɜɵɛɨɪɚ ɜɟɧɬɢɥɹɬɨɪɚ ɢ ɚɧɚɥɢɡɚ ɪɟɠɢ-

ɦɚ ɟɝɨ ɪɚɛɨɬɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨ ɤɚɬɚɥɨɝɚɦ. 

 Ɂɚ ɨɫɧɨɜɭ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɨ ɮɚɤɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɧɚɝɧɟɬɚɬɟɥɹ 

ɜ ɫɟɬɢ ɩɪɢɦɟɦ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɞɚɱɢ ɜɟɧɬɢɥɹɬɨɪɚ q, ɩɪɟɞɫɬɚɜ-

ɥɹɸɳɟɟ ɫɨɛɨɣ ɛɟɡɪɚɡɦɟɪɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɧɚɝɧɟɬɚɬɟɥɹ, [3, 5]: 

q = 1 - ( 1 - qɦɢɧ ),      (3.1) 

= ( 1 - ) / ( 1 - ɦɢɧ),      (3.2) 

 = q1/2/p1/4,                     (3.3) 

Ɂɞɟɫɶ q=Q/Q0 - ɨɬɧɨɲɟɧɢɟ ɮɚɤɬɢɱɟɫɤɨɣ ɩɨɞɚɱɢ ɜɟɧɬɢɥɹɬɨɪɚ Q ɤ ɩɨɞɚɱɟ 

ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɄɉȾ (ɞɥɹ ɞɚɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ) Q0; qɦɢɧ=Qɦɢɧ/Q0 - ɬɨ 

ɠɟ ɧɚ ɥɟɜɨɣ ɝɪɚɧɢɰɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧɬɢɥɹɬɨɪɚ. ɉɚɪɚɦɟɬɪ ɧɚ-

ɡɵɜɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɟɪɚɫɱɟɬɧɨɫɬɶɸ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɢ ɦɨɠɟɬ ɛɵɬɶ ɜɵɪɚɠɟɧ 

ɱɟɪɟɡ ɮɚɤɬɢɱɟɫɤɭɸ ɚɛɫɨɥɸɬɧɭɸ ɧɟɪɚɫɱɟɬɧɨɫɬɶ ɢ ɧɟɪɚɫɱɟɬɧɨɫɬɶ ɧɚ ɥɟɜɨɣ ɝɪɚ-

ɧɢɰɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɦɢɧ. Ⱥɛɫɨɥɸɬɧɚɹ ɧɟɪɚɫɱɟɬɧɨɫɬɶ ɹɜɥɹɟɬɫɹ ɨɛɨɛɳɟɧɧɵɦ ɛɟɡ-

ɪɚɡɦɟɪɧɵɦ ɩɚɪɚɦɟɬɪɨɦ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦ ɨɬɤɥɨɧɟɧɢɟ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɧɚɝɧɟɬɚ-

ɬɟɥɹ ɨɬ ɨɩɬɢɦɚɥɶɧɨɝɨ, ɢ ɦɨɠɟɬ ɛɵɬɶ ɜɵɱɢɫɥɟɧɚ ɱɟɪɟɡ ɜɟɥɢɱɢɧɭ q ɢ ɨɬɧɨɫɢɬɟɥɶ-

ɧɨɟ ɞɚɜɥɟɧɢɟ ɪ = Ɋ/Ɋ0 - ɨɬɧɨɲɟɧɢɟ ɮɚɤɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ Ɋ ɤ ɞɚɜɥɟɧɢɸ ɩɪɢ 

ɧɚɢɛɨɥɶɲɟɦ ɄɉȾ Ɋ0 (ɫɦ.ɮɨɪɦɭɥɵ ɞɥɹ ɢ ), [3].  

QɈ = QɈ.ɗ. (D2 / D2.ɗ.)
3
 (n / nɗ) ; ɊɈ = ɊɈ.ɗ.(D2 / D2.ɗ.)

2
 (n / nɗ)

2
,           (3.4) 

Ɍɨɝɞɚ ɨɫɧɨɜɧɨɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɮɚɤɬɢɱɟɫɤɨɣ ɩɨɞɚɱɢ ɜɟɧɬɢɥɹɬɨɪɚ ɜ ɫɟɬɢ 

ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

Q = Q 0[ 1 + A ( ɋ D2.ɗ. / D2 - 1 ) Ж , ɝɞɟ Ⱥ = ( 1 - q ɦɢɧ) / ( 1 - ɦɢɧ ),      (3.5) 
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Ɋɢɫɭɧɨɤ 3.3 - Ƚɪɚɮɢɱɟɫɤɚɹ ɢɥɥɸɫɬɪɚɰɢɹ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɟɬɨɞɢɤɢ ɩɨɞɛɨɪɚ ɜɟɧ-

ɬɢɥɹɬɨɪɚ. 

  ɋ ɭɱɟɬɨɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧɬɢɥɹɬɨɪɚ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɬɢ, ɚ ɬɚɤɠɟ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɛɟɪɟɦ ɷɥɟɤɬɪɨɜɟɧɬɢɥɹɬɨɪ ɨɬ ɚɜɬɨɦɨɛɢɥɹ Chevrolet 

ɇɢɜɚ ɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ Ɇɗ 272, [19]. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɜɟɧɬɢɥɹɬɨɪɚ, ɦɢɧ-1   2600; 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ȼɬ     110; 

ɉɨɬɪɟɛɥɹɟɦɵɣ ɬɨɤ ɧɟ ɛɨɥɟɟ, Ⱥ     14 

 

3.2.2 ɉɨɞɛɨɪ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ. 

ȼ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɚɜɬɨɦɨɛɢɥɹɯ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɜɟɧɬɢɥɹɬɨɪɚ ɢɫɩɨɥɶɡɭ-

ɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɚɬɱɢɤɢ ɌɆ-100Ⱥ ɢɥɢ ɌɆ-108. 

ɋ ɭɱɟɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɦɵɤɚɧɢɹ ɤɨɧɬɚɤɬɨɜ ɞɚɬɱɢɤɚ 92±3°ɋ, ɚ ɪɚɡɦɵɤɚ-

ɧɢɹ 87±3°ɋ, ɚ ɬɚɤɠɟ ɩɨɞɤɥɸɱɟɧɢɹ ɛɟɡ ―ɪɟɥɟ‖ ɛɟɪɟɦ ɞɚɬɱɢɤ ɌɆ-100Ⱥ, [17]. 

 

3.2.3. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɚ ɫɬɹɠɧɵɯ ɛɨɥɬɨɜ. 

Ⱦɢɚɦɟɬɪ ɫɬɹɠɧɵɯ ɛɨɥɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɧɚɝɪɭɡɤɢ ɞɟɣɫɬɜɭɸɳɟɣ 

ɧɚ ɧɢɯ ɩɨ ɮɨɪɦɭɥɟ.             
      (3.6) 

ɝɞɟ Ɍɛ – ɧɚɝɪɭɡɤɚ ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɛɨɥɬ,  Ɍɛ ≈40 ɇ. 
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ɉɪɢɧɢɦɚɟɦ  ɛɨɥɬ  Ɇ 6. 

 

3.3 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɭɱɚɫɬɤɟ ɩɨ 

ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ  

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ. 

Ʉ ɪɚɛɨɬɟ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ ɧɟ ɦɨɥɨɠɟ 18-ɬɢ ɥɟɬ, ɩɪɨɲɟɞɲɢɟ ɦɟɞɢɰɢɧ-

ɫɤɭɸ ɤɨɦɢɫɫɢɸ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ, ɩɪɨɲɟɞɲɢɟ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨ-

ɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɢɦɟɸɳɢɟ ɞɨɩɭɫɤ ɩɨ ɪɚɛɨɬɟ ɫ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɧɚɩɪɹ-

ɠɟɧɢɟɦ ɞɨ 1000 ȼ; 

ɋɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɨ ɢ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ; 

Ɋɚɛɨɱɢɣ ɞɨɥɠɟɧ  ɭɦɟɬɶ ɨɤɚɡɵɜɚɬɶ ɩɟɪɜɭɸ ɞɨɜɪɚɱɟɛɧɭɸ ɩɨɦɨɳɶ; 

Ɂɚ ɧɟɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɢɧɫɬɪɭɤɰɢɢ ɪɚɛɨɱɢɣ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ.  

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ ɪɚɛɨɱɢɣ ɨɛɹɡɚɧ ɨɞɟɬɶ ɫɩɟɰɨɞɟɠɞɭ; 

Ⱦɨɥɠɟɧ ɩɪɨɜɟɫɬɢ ȿɌɈ, ɩɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɩ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɥɚɞɤɭ ɢ ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɟɝɨ 

ɷɤɫɩɥɭɚɬɚɰɢɟɣ, ɩɪɢɤɚɡɨɦ ɞɢɪɟɤɬɨɪɚ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɚ ɜɨɡɥɚɝɚɬɶɫɹ ɧɚ ɝɥɚɜ-

ɧɨɝɨ ɢɧɠɟɧɟɪɚ ɢ ɦɟɯɚɧɢɤɚ. 

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ. 

ɋɥɟɞɢɬɶ ɡɚ ɩɨɤɚɡɚɧɢɹɦɢ ɩɪɢɛɨɪɨɜ; 

ɇɟ ɡɚɥɟɡɚɬɶ ɩɨɞ ɡɚɳɢɬɧɵɟ ɤɨɠɭɯɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

Ȼɟɡ ɡɚɡɟɦɥɟɧɢɹ ɧɟ ɪɚɛɨɬɚɬɶ; 

ȿɠɟɫɦɟɧɧɨ ɩɪɨɜɨɞɢɬɶ ȿɌɈ. 

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ.  

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɧɟɦɟɞɥɟɧɧɨ ɨɬɤɥɸɱɢɬɶ ɷɥɟɤɬɪɨ-

ɩɢɬɚɧɢɟ ɭɱɚɫɬɤɚ; 
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ɉɪɢ ɩɨɥɭɱɟɧɢɢ  ɬɪɚɜɦɵ ɨɤɚɡɚɬɶ ɩɟɪɜɭɸ ɦɟɞɢɰɢɧɫɤɭɸ ɩɨɦɨɳɶ ɢ ɫɨɨɛ-

ɳɢɬɶ ɪɭɤɨɜɨɞɫɬɜɭ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬ. 

Ɉɬɤɥɸɱɢɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

ɉɪɨɢɡɜɟɫɬɢ ɨɱɢɫɬɤɭ ɢ ɬɟɯɧɢɱɟɫɤɢɣ ɨɫɦɨɬɪ; 

ɋɞɚɬɶ ɜ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ; 

ɋɧɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɜɵɦɵɬɶ ɥɢɰɨ ɢ ɪɭɤɢ; 

ɋɨɨɛɳɢɬɶ ɦɟɯɚɧɢɤɭ ɨɛ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬ ɢ ɨ ɧɟɞɨɫɬɚɬɤɚɯ, ɨɛɧɚɪɭɠɟɧɧɵɯ 

ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ. 

 

3.3.1 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɬɪɚɤɬɨɪɚɯ  

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ. 

Ʉ ɪɚɛɨɬɟ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ ɧɟ ɦɨɥɨɠɟ 18-ɬɢ ɥɟɬ, ɩɪɨɲɟɞɲɢɟ ɦɟɞɢɰɢɧ-

ɫɤɭɸ ɤɨɦɢɫɫɢɸ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ, ɢɦɟɸɳɢɟ ɩɪɚɜɚ ɧɚ ɜɨɠɞɟɧɢɟ ɢ ɩɪɨɲɟɞɲɢɟ 

ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

ɋɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɨ ɢ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ; 

Ɍɪɚɤɬɨɪɢɫɬ ɞɨɥɠɟɧ  ɭɦɟɬɶ ɨɤɚɡɵɜɚɬɶ ɩɟɪɜɭɸ ɞɨɜɪɚɱɟɛɧɭɸ ɩɨɦɨɳɶ; 

Ɂɚ ɧɟɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɢɧɫɬɪɭɤɰɢɢ ɬɪɚɤɬɨɪɢɫɬ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧ-

ɧɨɫɬɶ.  

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ ɪɚɛɨɱɢɣ ɨɛɹɡɚɧ ɨɞɟɬɶ ɫɩɟɰɨɞɟɠɞɭ; 

Ⱦɨɥɠɟɧ ɩɪɨɜɟɫɬɢ ȿɌɈ, ɩɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɪɚɤɬɨɪɚ ɢ ɬ.ɩ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɪɚɛɨɬɭ ɬɪɚɤɬɨɪɚ, ɧɚɥɚɞɤɭ ɢ ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɟɝɨ ɷɤɫ-

ɩɥɭɚɬɚɰɢɟɣ, ɩɪɢɤɚɡɨɦ ɞɢɪɟɤɬɨɪɚ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɚ ɜɨɡɥɚɝɚɬɶɫɹ ɧɚ ɝɥɚɜɧɨɝɨ 

ɢɧɠɟɧɟɪɚ ɢ ɦɟɯɚɧɢɤɚ. 

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ. 

ɋɥɟɞɢɬɶ ɡɚ ɩɨɤɚɡɚɧɢɹɦɢ ɩɪɢɛɨɪɨɜ; 

ɇɟ ɡɚɥɟɡɚɬɶ ɩɨɞ ɡɚɳɢɬɧɵɟ ɤɨɠɭɯɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɬɪɚɤɬɨɪɚ. 

ȿɠɟɫɦɟɧɧɨ ɩɪɨɜɨɞɢɬɶ ȿɌɈ. 
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Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ.  

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɧɟɦɟɞɥɟɧɧɨ ɡɚɝɥɭɲɢɬɶ ɞɜɢɝɚ-

ɬɟɥɶ ɬɪɚɤɬɨɪɚ ɢ ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɭ; 

ɉɪɢ ɩɨɥɭɱɟɧɢɢ  ɬɪɚɜɦɵ ɨɤɚɡɚɬɶ ɩɟɪɜɭɸ ɦɟɞɢɰɢɧɫɤɭɸ ɩɨɦɨɳɶ ɢ ɫɨɨɛ-

ɳɢɬɶ ɪɭɤɨɜɨɞɫɬɜɭ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬ. 

Ɂɚɝɥɭɲɢɬɶ ɬɪɚɤɬɨɪ; 

ɉɪɨɢɡɜɟɫɬɢ ɨɱɢɫɬɤɭ ɢ ɬɟɯɧɢɱɟɫɤɢɣ ɨɫɦɨɬɪ; 

ɋɞɚɬɶ ɜ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ; 

ɋɧɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɜɵɦɵɬɶ ɥɢɰɨ ɢ ɪɭɤɢ; 

ɋɨɨɛɳɢɬɶ ɦɟɯɚɧɢɤɭ ɨɛ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬ ɢ ɨ ɧɟɞɨɫɬɚɬɤɚɯ, ɨɛɧɚɪɭɠɟɧɧɵɯ 

ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ. 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨɠɚɪɨɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɨɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɫɥɟ-

ɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ ɢ ɤɭɪɟɧɢɟ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɤɚɬɟɝɨɪɢɱɟɫɤɢ 

ɡɚɩɪɟɳɟɧɨ; 

ɉɪɢɦɟɧɟɧɢɟ  ɧɟɢɫɩɪɚɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚɩɪɟɳɚɟɬɫɹ; 

Ʌɢɰɚ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɢɫɩɪɚɜɧɨɫɬɶ ɬɪɚɤɬɨɪɚ, ɨɛɹɡɚɧɵ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɟɝɨ ɫɨɫɬɨɹɧɢɟ; 

ȼɪɟɦɟɧɧɵɟ ɨɝɧɟɜɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ―ɂɧɫɬ-

ɪɭɤɰɢɟɣ   ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɨɝɧɟɜɵɯ ɪɚɛɨɬ ɜ ɡɞɚɧɢɹɯ ɢ 

ɫɨɨɪɭɠɟɧɢɹɯ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɫ Ɏɟɞɟɪɚɥɶ-

ɧɵɦ ɝɨɪɧɵɦ ɢ ɩɪɨɦɵɲɥɟɧɧɵɦ ɧɚɞɡɨɪɨɦ Ɋɨɫɫɢɢ ХХ.06.96ɝ № 02–35/263 ɢ Ƚɥɚɜ-

ɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɫɥɭɠɛɨɣ ɆȼȾ ɊɎ 4.06 

96ɝ. № 20/2.1./1339; 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɡɚɝɨɪɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɟɦɟɞɥɟɧɧɨ ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɭ 

ɬɪɚɤɬɨɪɚ ɢ ɫɨɨɛɳɢɬɶ ɜ ɨɯɪɚɧɭ ɩɪɟɞɩɪɢɹɬɢɹ. 
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ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ  ɢ ɬɪɚɤɬɨɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ 

ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

Ɇɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɵɣ ɩɚɪɤ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧ ɩɨɠɚɪɧɵɦɢ ɝɢɞɪɚɧ-

ɬɚɦɢ, ɚ ɜ ɟɦɤɨɫɬɹɯ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɪɟɡɟɪɜ  

ɜɨɞɵ ɞɥɹ  ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

 

3.4 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ – ɜɚɠɧɵɣ ɮɚɤɬɨɪ ɭɫɤɨɪɟɧɢɹ ɩɪɨɢɡ-

ɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ. 

ɋ ɭɱɺɬɨɦ ɩɪɟɨɛɥɚɞɚɧɢɹ ɭɦɫɬɜɟɧɧɨɝɨ ɢɥɢ ɮɢɡɢɱɟɫɤɨɝɨ ɬɪɭɞɚ ɢ ɟɝɨ ɬɹɠɟ-

ɫɬɢ ɫɩɟɰɢɚɥɢɫɬɵ ɦɟɯɚɧɢɡɚɬɨɪɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 2 ɝɪɭɩɩɵ: ɜɨɞɢɬɟɥɢ ɫɚɦɨ-

ɯɨɞɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɦɚɲɢɧ (ɲɨɮɺɪɵ, ɬɪɚɤɬɨɪɢɫɬɵ) ɢ ɫɩɟɰɢɚɥɢɫɬɵ ɫɬɚɰɢɨɧɚɪ-

ɧɵɯ ɭɫɬɚɧɨɜɨɤ (ɦɨɬɨɪɢɫɬɵ, ɫɥɟɫɚɪɢ, ɷɥɟɤɬɪɢɤɢ ɢ ɞɪ.). ɉɨɷɬɨɦɭ ɪɚɛɨɬɚ ɨɞɧɢɯ 

ɫɜɹɡɚɧɚ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɬɪɚɧɫɩɨɪɬɚ, ɫ ɛɨɥɶɲɨɣ ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ, ɚ 

ɞɪɭɝɢɯ – ɫɨ ɫɥɨɠɧɨɣ ɤɨɨɪɞɢɧɚɰɢɟɣ ɞɜɢɠɟɧɢɹ ɢ ɪɚɛɨɬɨɣ ɜ ɧɟɩɪɨɫɬɵɯ ɭɫɥɨɜɢɹɯ 

(ɧɚ ɜɵɫɨɬɟ, ɜ ɭɡɤɢɯ ɩɨɦɟɳɟɧɢɹɯ). ɗɬɨ ɬɪɟɛɭɟɬ ɜɵɧɨɫɥɢɜɨɫɬɢ, ɫɢɥɵ ɨɬɞɟɥɶɧɵɯ 

ɦɵɲɰ, ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɨɪɞɢɧɚɰɢɢ ɞɜɢɠɟɧɢɣ. Ɂɚɧɹɬɢɹ ɩɨ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ 

ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɫɩɨɪɬɚ: ɝɢɪɟɜɨɣ ɫɩɨɪɬ, ɚɪɦɫɩɨɪɬ, ɛɨɪɶɛɭ, 

ɝɢɦɧɚɫɬɢɤɭ, ɫɩɨɪɬɢɜɧɵɟ ɢɝɪɵ ɢ ɞɪɭɝɢɟ ɜɢɞɵ ɫɩɨɪɬɚ. 

 

3.5 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 

ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ ɆɌɁ-82.  

3.5.1 Ɋɚɫɱɟɬɵ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɢ ɦɚɫɫɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ 

ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ. 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  ɧɩзɞɩɞɨɤɛ ɋɋɋɋCɋ  ..... ,    (3.7) 

ɝɞɟ ɋɤ – ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ (ɪɚɦ, ɤɚɪɤɚɫɨɜ), 

ɪɭɛ.; 
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ɋɨ.ɞ. – ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ (ɜɚɥɵ, ɜɬɭɥɤɢ), 

ɪɭɛ; 

ɋɩ.ɞ– ɡɚɬɪɚɬɵ ɧɚ ɩɨɤɭɩɧɵɟ ɞɟɬɚɥɢ, ɪɭɛ; 

ɋɡɩ – ɡɚɪɩɥɚɬɚ ɫ ɧɚɱɢɫɥɟɧɢɹɦɢ ɧɚ ɫɛɨɪɤɭ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ; 

ɋɧ– ɧɚɤɥɚɞɧɵɟ, ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ɢ ɩɥɚɧɨɜɵɟ ɧɚɤɨɩɥɟɧɢɹ, 

ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ (ɪɚɞɢɚɬɨɪ, ɩɚɬɪɭɛɤɢ, ɤɪɨɧ-

ɲɬɟɣɧɵ ɢ ɬ.ɩ.) ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɣ ɫɬɨɢɦɨɫɬɢ 1 ɤɝ ɝɨɬɨɜɵɯ ɢɡɞɟ-

ɥɢɣ,  [2]: 

   ɤiɤ GЦɋ  ,     (3.8) 

ɝɞɟ ɐi– ɫɪɟɞɧɹɹ ɫɬɨɢɦɨɫɬɶ 1 ɤɝ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧ-

ɧɵɦ, ɪɭɛ. 

Gɤ– ɦɚɫɫɚ ɦɚɬɟɪɢɚɥɚ, ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚ-

ɥɟɣ, ɤɝ. ɤɋ  ≈ 2 ɤɝ.        

ɤɋ  = 2*30 = 60 ɪɭɛ.       

Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ (ɤɥɚɩɚɧɚ, ɤɨɪɩɭɫɚ ɢ ɬ.ɩ.): 

 ɦзɩɞɨ ɋCɋ .. ,     (3.9) 

ɝɞɟ ɋɡɩ – ɡɚɪɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɢ 

ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ; 

ɋɦ – ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ 

ɞɟɬɚɥɟɣ, ɪɭɛ. 

Ɂɚɪɩɥɚɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 , ɤ  t zɋ ɷɧɡɩ  шɬn     (3.10) 

ɝɞɟ nɲɬ– ɤɨɥɢɱɟɫɬɜɨ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɲɬ; 

z– ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ ɧɚɱɢɫɥɟɧɢɣ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɦɟɪɭ, ɪɭɛ/ɱ; 
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tɧ– ɫɪɟɞɧɹɹ ɧɨɪɦɚ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɨɪɢɝɢɧɚɥɶɧɵɯ 

ɞɟɬɚɥɟɣ, ɱɟɥ.ɱ; 

ɤɷ– ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɞɨɩɥɚɬ ɢ ɧɚɱɢɫɥɟɧɢɣ (ɤɷ 

= 1,25…1,45) , [2]. 

ɋɨɝɥɚɫɧɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ: 

ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ ɧɚɱɢɫɥɟɧɢɣ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɦɟɪɭ Z = 40 ɪɭɛ/ɱ; 

ɫɪɟɞɧɹɹ ɧɨɪɦɚ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟ-

ɬɚɥɟɣ  tɧ ≈ 2 ɱɟɥ.ɱ; 

ɜɫɟɝɨ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ nɲɬ  = 3 ɲɬ. 

ɋɡɩ =  2*40*3*1,35 = 324 ɪɭɛ.     

ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɨɩɪɟɞɟɥɹ-

ɟɬɫɹ: 

 ɋɦ = ɐi  Gɡ,      (3.11) 

ɝɞɟ ɐi – ɰɟɧɚ ɡɚ 1 ɤɝ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ, ɪɭɛ/ɤɝ.  

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɐi = 30 ɪɭɛ/ɤɝ, [2]. 

Ɇɚɫɫɚ ɡɚɝɨɬɨɜɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
з

ɤ
ɤ
G

G 3 ,      (3.12) 

ɝɞɟ Gɤ –  ɦɚɫɫɚ ɞɟɬɚɥɟɣ, ɤɝ; 

ɤɡ –  ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɫɫɵ ɡɚɝɨɬɨɜɤɢ (ɤɡ = 0,7) , [1, 2]. 

ɉɨ ɱɟɪɬɟɠɚɦ Gɤ ≈ 3 ɤɝ; 

Gɡ = 3/0,7 = 4,3 ɤɝ.       

Ɍɨɝɞɚ,   

 ɋɦ = 30*4,3 = 129 ɪɭɛ.       

ɋɨɞ = 324+129 = 453 ɪɭɛ.      
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Ɂɚɪɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɩ-

ɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ɋɡɩ = zi  tcɛ  ɤɷ,     (3.13) 

ɝɞɟ    гi – ɫɪɟɞɧɹɹ ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ/ɱ; 

tɫɛ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɩɨ ɢɧɫɬɪɭɤɰɢɢ, ɱɟɥ.ɱ. 

ɫɪɟɞɧɹɹ ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ гi = 40 ɪɭɛ/ɱ, [8]; 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɩɨ ɢɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

    ɫɛТɫɛТМɛ ɤtt  ,     (3.14) 

ɝɞɟ tcɛi– ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɟɥɱ; 

ɤɫɛi–ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɩɨɥɧɵɦ ɢ ɨɩɟɪɚ-

ɬɢɜɧɵɦ ɜɪɟɦɟɧɟɦ ɫɛɨɪɤɢ (ɤɫɛi =1,08) , [2]. 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɫɨɝɥɚɫɧɨ ɬɟɯɧɨɥɨɝɢɢ tcɛi = 2 ɱ. 

tМɛТ  = 2*1,08 = 2,16 ɱ.       

ɋɡɩ = 40*2,16*1,35  117 ɪɭɛ.      

Ʉɨɫɜɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ: 

 
100

  
  

Rзɩɋ
ɧɋ


 ,       (3.15) 

ɝɞɟ  зɩɋ  – ɫɭɦɦɚ ɡɚɪɩɥɚɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ 

ɢɡɝɨɬɨɜɥɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɛɨɪɤɟ, ɪɭɛ; 

R– ɩɪɨɰɟɧɬ ɤɨɫɜɟɧɧɵɯ ɪɚɫɯɨɞɨɜ (R=50%), [2]. 

ɋɇ = (324+117)*50/100 = 221 ɪɭɛ.     

Ɂɚɬɪɚɬɵ ɧɚ ɩɨɤɭɩɧɵɟ ɞɟɬɚɥɢ, ɭɡɥɵ ɩɨ ɩɪɟɣɫɤɭɪɚɧɬɭ ɨɩɪɟɞɟɥɹɸɬɫɹ: 

ɪɭɛɋɋ iɩɞ , ;        

ɝɞɟ ɋТ – ɫɬɨɢɦɨɫɬɶ ɤɚɠɞɨɣ ɞɟɬɚɥɢ, ɪɭɛ. 

ɉɪɢɧɢɦɚɟɦ ∑ɋТ  ≈ 1173 ɪɭɛ. 
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ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɧɚɯɨɞɢɦ ɛɚɥɚɧɫɨɜɭɸ ɫɬɨɢɦɨɫɬɶ: 

ɋɛ = 60+453+1149+117+221 = 2000 ɪɭɛ.     

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ G1≈ 6 ɤɝ ± 3%. 

 

3.5.2. Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ. 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɜɵɛɢɪɚɟɦ  ɬɢɩɨɜɨɣ ɫɩɨɫɨɛ ɨɯɥɚɠɞɟɧɢɹ. 

ȼ ɬɚɛɥɢɰɟ 3.2. ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤ-

ɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ.  

Ɍɚɛɥɢɰɚ 3.2– Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ȼɚɪɢɚɧɬɵ 

ɂɫɯɨɞɧɵɣ 
ɉɪɨɟɤɬɢ-

ɪɭɟɦɨɣ 

Ɇɚɫɫɚ ɤɨɧɬɪɭɤɰɢɢ, ɤɝ 2 6 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. 300 2000 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ 1 1 

Ɋɚɡɪɹɞ ɪɚɛɨɬɵ III III 

ɋɪɟɞɧɹɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ/ɱɟɥ*ɱ. 40 40 

ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % 10 10 

ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ, % 10 10 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɬɪɚɤɬɨɪɚ, ɱ 1700 1700 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɝɪɭɡɤɢ, % 100 20…30 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 0,11 0,11 

ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 10 10 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3/ɱ 1000 1000 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɩɨɤɚɡɚɬɟɥɢ ɛɚɡɨɜɨɝɨ ɜɚɪɢɚɧɬɚ ɨɛɨɡɧɚɱɢɦ ɢɧɞɟɤɫɨɦ ɏ0, ɚ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɏ1. 
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Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɨɛɨɢɦ ɜɚɪɢɚɧɬɚɦ ɩɪɨɜɨ-

ɞɢɦ ɜ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ, ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɢ ɮɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɜɵɱɢɫɥɹɟɬɫɹ ɧɚ 

ɟɞɢɧɢɰɭ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

  
Ɍ TɊ

GɆ
ɫɥɝɨɞ  z

ɤ
ɟ 


1

1

1 ;     (3.16) 

ɫɥɝɨɞz

ɤ
ɟ

T  T  Ɋ
GɆ




0

0

0 ,       

ɝɞɟ Ɇɟ1, Ɇɟ0– ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬ-

ɪɭɤɰɢɢ, ɤɝ/ɦ3
; 

Gɤ1, Gɤ0– ɦɚɫɫɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

Ɋz1,Ɋz0–ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤ-

ɰɢɢ, ɦ3/ɱ; 

Ɍɝɨɞ– ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱɚɫ; 

Ɍɫɥ– ɫɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ. 

Ɇɟ1 = 6/(1000*1700*10) =  0,35*10
-6

 ɤɝ/ɦ3
;     

Ɇɟ0 = 2/(1000*1700*10) = 0,12*10
-6

 ɤɝ/ ɦ3
.     

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

 
ɫɥɝɨɞz

ɛ
ɟ ɌTɊ

C
F




1

1

1 ; ɪɭɛ./ɦ3
;    (3.17) 

ɫɥɝɨɞZ

ɛ
ɟ ɌɌɊ

C
F




1

0

0 , ɪɭɛ./ɦ3
.      

ɝɞɟ ɋɛ1, ɋɛ0 – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧ-

ɫɬɪɭɤɰɢɢ, ɪɭɛ.; 
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Fɟ1 = 2000/(1000*1700*10) = 0,12*10
-3

 ɪɭɛ./ɦ3
;    

Fɟ0 = 300/(1000*1700*10) = 0,02*10
-3

 ɪɭɛ./ɦ3
.    

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

  
Ɋ
NЭ

  z

e

ɟ
1

1

1  ;      (3.18) 

 
Ɋ
NЭ

  z
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ɟ
0

0

0  ,        

ɝɞɟ ɗɟ1, ɗɟ0 – ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤ-

ɰɢɢ, ɤȼɬ*ɱ/ɦ3
; 

Nɟ1, Nɟ0 – ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

ɗɟ1, = 0,11/1000 = 0,11*10
-3

 ɤȼɬ*ɱ /ɦ3
     

ɗɟ0, = 0,11/1000 = 0,11*10
-3

 ɤȼɬ*ɱ /ɦ3
     

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɱɟɥ*ɱ/ɦ3
. 

001,0
1000

1

1
1 

z

ɪ
ɟ Ɋ

n
Ɍ  ɱɟɥ*ɱ/ɦ3

;    (3.19) 

001,0
1000

1

0
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z

ɪ
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n
Ɍ  ɱɟɥ*ɱ/ɦ3

,      

ɝɞɟ    nɪ – ɤɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ (ɪɭɛ./ɦ3), ɜɵɩɨɥɧɹɟɦɨɣ ɫ ɩɨɦɨɳɶɸ ɫɩɪɨɟɤɬɢɪɨ-

ɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ  ɢ ɜ ɢɫɯɨɞɧɨɦ ɜɚɪɢɚɧɬɟ ɧɚɯɨɞɹɬ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

     (3.20) 

     

ɝɞɟ ɋɡɩ1,ɋɡɩɨ0– ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɦɭ ɩɟɪɫɨɧɚɥɭ, ɪɭɛ./ 

ɤȼɬ. 

;11111
АCCCS ɪɬɨЭзɩэɤɫɩ 

;00000
АCCCS ɪɬɨЭзɩэɤɫɩ 
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ɋɗ1, ɋɗ0– ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./ɦ3
; 

ɋɪɬɨ1, ɋɪɬɨ0– ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɪɭɛ./ɦ3
; 

Ⱥ1, Ⱥ0– ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ./ɦ3
. 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

 ɫɨцɨɬɫɬɞɟзɩ ɤɤɤɤɌzC  111 ;     (3.21) 

ɫɨцɨɬɫɬɞɟзɩ ɤɤɤɤɌzC     000
 ;       

ɝɞɟ     г1, z0 – ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ, ɧɚɱɢɫɥɹɟɦɚɹ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɪɹɞɭ, 

ɪɭɛ./ɱ. 

Ʉɞ, Ʉɫɬ, Ʉɨɬ, Ʉɫɨɰ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɩɥɚɬɵ, ɨɩɥɚɬɵ ɡɚ ɫɬɚɠ, 

ɨɩɥɚɬɵ ɨɬɩɭɫɤɨɜ ɢ ɧɚɱɢɫɥɟɧɢɣ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ 

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɚ: 

z1 = z0 = 40 ɪɭɛ./ɱ. 

Ʉɞ = 1,3; Ʉɫɬ = 1,1; Ʉɨɬ = 1,1; Ʉɫɨɰ = 1,26, [2]. 

ɋɡɩ1 = 40*0,001*1,3*1,1*1,1*1,26 = 0,08 ɪɭɛ./ɦ3
;     

ɋɡɩ0 = 40*0,001*1,3*1,1*1,1*1,26 = 0,08 ɪɭɛ./ɦ3
.     

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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Э Ɋ
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ɉВɋ


 ;      (3.22) 
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ɝɞɟ Nɭ1, Nɭ0- ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɤȼɬ; 

ɉȼi – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɝɪɭɡɤɢ, 

Ɍɗ – ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɟɜɨɞɟ ɫ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, Ɍɗ = 4,2 

ɪɭɛ./ɤȼɬ*ɱɚɫ, [2]. 

ɋɗ1 = 0,25*0,11*4,2/1000 = 0,01 ɪɭɛ./ ɦ3
;     
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ɋɗ0 = 1*0,11*4,2/1000 = 0,04 ɪɭɛ./ ɦ3
.     

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ (ɪɭɛ./ɬ) ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

 
ɝɨɞz1

ɪɬɨɛ
ɪɬɨ Ɍ Ɋ  100

ɇ  C
C 1




 1

1 ;     (3.23) 

ɝɨɞz0

ɪɬɨ0ɛ
ɪɬɨ Ɍ Ɋ  100

ɇ C
C




 0

0 ,       

ɝɞɟ ɇɪɬɨ1, ɇɪɬɨ0 – ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ, %. 

ɋɪɬɨ1 = 2000*10/(100*1000*1700) = 0,02 ɪɭɛ./ɦ3
;    

ɋɪɬɨ0 = 300*10/(100*1000*1700) = 0,007 ɪɭɛ./ɦ3
.     

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ (ɪɭɛ./ɦ3) ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

 ;
Ɍ Ɋ  100

ɚ 

ɝɨɞz1

11
1 




CɛА      (3.24) 

;
Ɍ Ɋ  100

ɚ 

ɝɨɞz0

00
0 




Cɛ
А        

ɝɞɟ ɚ1,  ɚ0 – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % , 

Ⱥ1 = 2000*10/(100*1000*1700) = 0,021 ɪɭɛ./ɦ3
;     

Ⱥ1 = 300*10/(100*1000*1700) = 0,005 ɪɭɛ./ɦ3
.     

Ɉɬɫɸɞɚ, 

1эɤɫɩS  = 0,08+0,01+0,02+0,021 = 0,131 ɪɭɛ./ɦ3
;      

0эɤɫɩS  = 0,08+0,04+0,007+0,005 = 0,132 ɪɭɛ./ɦ3
.     

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɜ ɪɭɛɥɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

   ɝɨɞz1ɝɨɞ Ɍ Ɋ  SSЭ  10  ,    (3.25) 

ɝɨɞЭ  = (0,132-0,131)*1000*1700 = 1700 ɪɭɛ.     
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Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

ɝɨɞz
ɝɨɞz

ɛ

ɝɨɞz

ɛ
ɇɝɨɞɝɨɞ ɌɊ

ɌɊ
ɋ

ɌɊ
ɋЕЭЕ **

**
1

0

0

1

1








 ,  (3.26) 

ɝɞɟ ȿɇ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨ-

ɠɟɧɢɣ, ȿɇ =0,14, [2]. 

ȿɝɨɞ = 1700-0,14*(2000/1000/1700-300/1000/1700)*1000*1700 = 1462 ɪɭɛ.  

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ: 

ɝɨɞ

ɛɛ
ɨɤ Э

ɋɋɌ 01   = (2000-300)/1700 =  1 ɥɟɬ.   (3.27) 

ȼ ɬɚɛɥɢɰɟ 3.3. ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧ-

ɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ.  

Ɍɚɛɥɢɰɚ 3.3– ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɚɪɢɚɧɬɵ ɉɪɨɟɤɬ ɜ 

%% ɤ ɛɚ-

ɡɨɜɨɦɭ 

ɂɫɯɨɞ-

ɧɵɣ 
ɉɪɨɟɤɬ 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3/ɱ 1000 1000 100,0 

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ./ɦ3
*10

-3
 0,02 0,12 600,0 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɤȼɬ/ɦ3
*10

-3
 0,11 0,11 100,0 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ/ɦ3
*10

-6
 0,12 0,35 291,7 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɟɥ*ɱ/ɦ3
 0,001 0,001 100,0 

ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ɦ3
 0,132 0,131 99,2 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ. – 1700 – 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɪɭɛ.  1462 – 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢ-

ɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɥɟɬ. 

–  1 – 
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ȼЫȼɈȾЫ 

  

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɥɢɬɟɪɚɬɭɪɧɵɣ ɚɧɚɥɢɡ ɫɭɳɟɫɬ-

ɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟ-

ɧɢɣ  ɢ ɛɵɥɢ ɢɡɭɱɟɧɵ ɧɨɜɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ.  

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɟɤɬ ɭɱɚɫɬɤɚ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨ-

ɪɭɞɨɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ ɨɬɜɟɱɚɟɬ ɩɨɫɥɟɞɧɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɜ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɟɤɬɢ-

ɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɪɟɦɨɧɬɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ 

ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɭɦɟɧɶɲɢɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɶ, ɭɥɭɱɲɢɬɶ 

ɭɫɥɨɜɢɹ ɬɪɭɞɚ. 

ɋɩɪɨɟɤɬɢɪɨɜɚɧɧɵɣ ɭɱɚɫɬɨɤ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨ-

ɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ, ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ.  

ɋɩɪɨɟɤɬɢɪɨɜɚɧɧɵɣ ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢ-

ɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ ɆɌɁ-82 ɢɦɟɟɬ ɧɟɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɩɪɨɫɬɨɟ ɭɫɬ-

ɪɨɣɫɬɜɨ, ɧɟɛɨɥɶɲɭɸ ɦɚɫɫɭ ɢ ɜɵɫɨɤɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɟɣ, ɱɬɨ ɞɟɥɚɟɬ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɨɥɟɟ 

ɜɵɝɨɞɧɵɦ. 

Ɉɠɢɞɚɟɦɚɹ ɝɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɫɨɫɬɚɜɢɬ 1700 ɪɭɛɥɟɣ. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 

ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɪɚɜɟɧ 1 ɝɨɞɭ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɫɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ ɫɨ-

ɫɬɚɜɥɹɟɬ 10 ɥɟɬ. 
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