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ȺɇɇɈɌȺЦɂə 

 

ɇɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ Ȼɚɞɪɭɬɞɢɧɨɜɚ ɂ. Ɋ., ɜɵɩɨɥ-

ɧɢɜɲɟɝɨ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɧɚ ɬɟɦɭ: «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɜɚɥɚ ɩɨɝɪɭɡɱɢɤɚ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɩɧɟɜ-

ɦɚɬɢɱɟɫɤɨɝɨ ɬɪɟɯɤɭɥɚɱɤɨɜɨɝɨ ɤɥɢɧɨɜɨɝɨ ɩɚɬɪɨɧɚ». 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ ɩɨɹɫɧɢɬɟɥɶɧɭɸ ɡɚɩɢɫɤɭ 

ɧɚ 62 ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɜɤɥɸɱɚɸɳɚɹ 3 ɬɚɛɥɢɰɵ, 12 ɪɢɫɭɧɤɨɜ. 

Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɫɨɞɟɪɠɢɬ 30 ɧɚɢɦɟɧɨɜɚɧɢɣ. Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ 

ȼɄɊ ɜɵɩɨɥɧɟɧɚ ɧɚ 6 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 

ɉɟɪɜɚɹ ɱɚɫɬɶ ȼɄɊ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɨɫɬɨɹɧɢɟ ɜɨɩɪɨɫɨɜ ɢ ɩɚɬɟɧɬɧɵɣ ɚɧɚɥɢɡ 

ȼɨ ɜɬɨɪɨɣ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ  ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɜɚɥɚ ɩɨɝɪɭɡɱɢɤɚ. 

ȼ ɬɪɟɬɢɣ ɱɚɫɬɢ ɩɪɢɜɟɞɟɧɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɪɚɡɪɚɛɨɬɤɚ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 

ɬɪɟɯɤɭɥɚɱɤɨɜɨɝɨ ɤɥɢɧɨɜɨɝɨ ɩɚɬɪɨɧɚ  ɢ ɩɪɢɜɟɞɟɧɚ ɟɝɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ 

ɨɰɟɧɤɚ. 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɜɵɜɨɞɚɦɢ ɢ ɫɩɢɫɤɨɦ ɥɢɬɟɪɚɬɭɪɵ. 

 



5 

 

 

ANNOTATION 

 

On the final qualification work of Badrutdinov I. R., who completed the final 

qualification work on the topic: "Design of the technological process of 

manufacturing the loader shaft with the development of a pneumatic three-cam 

wedge chuck".  

The final qualification work contains an explanatory note on 62 sheets of 

typewritten text, including 3 tables, 12 figures. The bibliographic list contains 30 

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

The first part of the WRC characterizes the state of issues and patent analysis  

The second section deals with the design of the technological process of man-

ufacturing the loader shaft. In the third part, the design development of a pneumatic 

three-cam wedge cartridge is presented and its technical and economic assessment is 

given.  

The explanatory note concludes with conclusions and a list of references. 

 

 

 

 

 

 

 

 

 

 

 

https://translate.google.ru/
https://translate.google.ru/
https://translate.google.ru/
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ȼȼȿȾȿɇɂȿ 

ȼ ɩɨɫɥɟɞɧɢɟ ɜɪɟɦɹ ɧɚɛɥɸɞɚɟɬɫɹ ɛɭɪɧɵɣ ɪɨɫɬ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɨɫɨɛɟɧ-

ɧɨ ɷɬɨ ɤɚɫɚɟɬɫɹ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɛɭɪɧɵɦ ɪɚɡɜɢɬɢɟɦ ɧɚɭɱɧɨ 

– ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ, ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɢɡɜɨɞɫɬ-

ɜɚ. 

ɇɚ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɧɚɛɥɸɞɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɣ ɩɪɨɝɪɟɫɫ ɜ 

ɨɛɥɚɫɬɢ ɪɨɛɨɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɢɦɟɧɟɧɢɟ 

ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɬɚɧɤɨɜ ɫ ɱɢɫɥɨɜɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ. 

ȼ ɬɨɠɟ ɜɪɟɦɹ ɞɥɹ ɧɟɛɨɥɶɲɢɯ ɩɪɨɢɡɜɨɞɫɬɜ, ɚ ɨɫɨɛɟɧɧɨ ɞɥɹ ɪɟɦɨɧɬɧɵɯ 

ɦɚɫɬɟɪɫɤɢɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɩɨɤɭɩɤɚ ɬɚɤɨɝɨ ɫɨɜɪɟɦɟɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɧɟ ɜɨɡɦɨɠɧɚ ɩɨ ɮɢɧɚɧɫɨɜɵɦ ɫɨɨɛɪɚɠɟ-

ɧɢɹɦ ɢ ɢɡ –ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɩɨɥɧɨɣ ɡɚɝɪɭɡɤɢ ɬɚɤɨɝɨ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɝɨ ɨɛɨ-

ɪɭɞɨɜɚɧɢɹ. 

ɉɨɷɬɨɦɭ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ ɪɟɲɟɧɢɟɦ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ ɬɚɤɨɝɨ ɬɢɩɚ 

ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɦɨɞɟɪɧɢɡɚɰɢɹ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɢɬ 

ɭɥɭɱɲɢɬɶ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɫɧɢɡɢɬɶ ɢɡɞɟɪɠɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɉɫɨɛɟɧɧɨ ɷɬɨ ɧɟ-

ɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɞɥɹ ɩɚɪɤɚ ɫɬɚɧɤɨɜ ɫɜɹɡɚɧɧɵɯ ɫ ɦɟɬɚɥɥɨɨɛɪɚɛɨɬɤɨɣ. 
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       1 ȺɇȺɅɂɁ ɂ ɋɈɋɌɈəɇɂȿ ȼɈɉɊɈɋȺ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɟɦɨɧɬɧɵɯ ɦɚɫɬɟɪɫɤɢɯ 

ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɫɬɚɧɤɨɜ ɫɨɫɬɚɜɥɹɸɬ ɬɨɤɚɪɧɵɟ ɫɬɚɧɤɢ 

ɪɚɡɧɵɯ ɜɢɞɨɜ. Ɍɚɤɠɟ ɜ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɦɟɧɹɸɬɫɹ ɮɪɟɡɟɪɧɵɟ, 

ɫɜɟɪɥɢɥɶɧɵɟ, ɲɥɢɮɨɜɚɥɶɧɵɟ ɢ ɪɹɞ ɞɪɭɝɢɯ ɫɬɚɧɤɨɜ. 

ɍ ɬɨɤɚɪɧɵɯ ɫɬɚɧɤɨɜ ɝɥɚɜɧɵɦ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɹɜɥɹɟɬɫɹ ɩɚɬɪɨɧ, ɜ ɤɨɬɨ-

ɪɨɦ ɤɪɟɩɢɬɫɹ ɨɛɪɚɛɚɬɵɜɚɟɦɚɹ ɡɚɝɨɬɨɜɤɚ. ɋɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ 

ɬɨɤɚɪɧɵɯ ɩɚɬɪɨɧɨɜ ɞɥɹ ɪɚɡɧɵɯ ɜɢɞɨɜ ɪɚɛɨɬ. 

 

1.1 Ɉɛɡɨɪ ɤɨɧɫɬɪɭɤɰɢɣ ɬɨɤɚɪɧɵɯ ɩɚɬɪɨɧɨɜ 

ɇɚ ɬɨɤɚɪɧɵɯ ɫɬɚɧɤɚɯ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɸɬɫɹ  ɫɚɦɨɰɟɧɬɪɢɪɭɸɳɢɯ 

ɬɪɟɯɤɭɥɚɱɤɨɜɵɯ ɩɚɬɪɨɧɨɜ ɫ ɪɭɱɧɵɦ ɩɪɢɜɨɞɨɦ, ɫɯɟɦɚ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 1.1. 

  

 

Ɋɢɫɭɧɨɤ 1.1. – ɋɚɦɨɰɟɧɬɪɢɪɭɸɳɢɣ ɬɪɟɯɤɭɥɚɱɤɨɜɵɣ ɩɚɬɪɨɧ ɢ ɟɝɨ ɞɟɬɚɥɢ 
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Ɋɢɫɭɧɨɤ 1.2. – ɇɚɤɥɚɞɧɵɟ ɤɭɥɚɱɤɢ ɤ ɫɚɦɨɰɟɧɬɪɢɪɭɸɳɟɦɭ ɩɚɬɪɨɧɭ. 

  

1.2 ɉɧɟɜɦɚɬɢɱɟɫɤɢɟ ɩɪɢɜɨɞɵ ɬɨɤɚɪɧɵɯ ɫɬɚɧɤɨɜ 

Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ ɩɪɨɰɟɫɫɚ ɡɚɤɪɟɩ-

ɥɟɧɢɹ ɞɟɬɚɥɢ ɫɬɚɥɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɬɫɹ ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɩɪɢɜɨɞɵ. Ɉɧɢ ɤɨɧɟɱ-

ɧɨ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɭɫɥɨɠɧɹɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɧɨ ɜ ɬɨɠɟ ɜɪɟɦɹ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩ-

ɪɨɳɚɸɬ ɩɪɨɰɟɫɫ ɭɫɬɚɧɨɜɤɢ ɡɚɝɨɬɨɜɤɢ ɜ ɩɚɬɪɨɧ. 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɦɟɯɚɧɢɡɦɵ ɫ ɩɨɪɲɧɟɜɵɦ ɢ ɞɢɚ-

ɮɪɚɝɦɟɧɧɵɦ ɩɪɢɜɨɞɨɦ. 

  

 

Ɋɢɫɭɧɨɤ 1.3 – ɉɨɪɲɧɟɜɨɣ ɩɪɢɜɨɞ ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ 
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Ɋɢɫɭɧɨɤ 1.4. – ȼɪɚɳɚɸɳɢɣɫɹ ɜɨɡɞɭɲɧɵɣ ɰɢɥɢɧɞɪ ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬ-

ɜɢɹ 

  

 

Ɋɢɫɭɧɨɤ 1.5 – ɋɬɚɰɢɨɧɚɪɧɵɣ ɞɢɚɮɪɚɝɦɟɧɧɵɣ ɩɪɢɜɨɞ ɞɜɭɫɬɨɪɨɧɧɟɝɨ 

ɞɟɣɫɬɜɢɹ 
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Ɋɢɫɭɧɨɤ 1.6 – ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɩɧɟɜɦɚɬɢɱɟɫɤɚɹ ɫɢɥɨɜɚɹ ɝɨɥɨɜɤɚ. 

 

 1.3 Ⱥɧɚɥɢɡ ɩɚɬɟɧɬɨɜ 

ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № EA023738B1 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɫɬɚɧɤɨɫɬɪɨɟɧɢɸ, ɚ ɢɦɟɧɧɨ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɞɥɹ 

ɡɚɤɪɟɩɥɟɧɢɹ ɡɚɝɨɬɨɜɨɤ ɧɚ ɲɩɢɧɞɟɥɟ ɬɨɤɚɪɧɨɝɨ ɫɬɚɧɤɚ. Ɂɚɠɢɦɧɨɣ ɫɚɦɨɰɟɧɬɪɢ-

ɪɭɸɳɢɣ ɩɚɬɪɨɧ ɫɨɞɟɪɠɢɬ ɫɨɫɬɚɜɧɨɣ ɤɨɪɩɭɫ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɡɚɞɧɸɸ ɱɚɫɬɶ ɞɥɹ 

ɫɨɟɞɢɧɟɧɢɹ ɫɨ ɲɩɢɧɞɟɥɟɦ ɢ ɩɟɪɟɞɧɸɸ ɱɚɫɬɶ ɫ ɪɚɞɢɚɥɶɧɵɦɢ ɧɚɩɪɚɜɥɹɸɳɢɦɢ 

ɩɚɡɚɦɢ. ɐɟɧɬɪɚɥɶɧɨɟ ɡɭɛɱɚɬɨɟ ɤɨɥɟɫɨ ɭɫɬɚɧɨɜɥɟɧɨ ɧɟɩɨɞɜɢɠɧɨ ɦɟɠɞɭ ɩɟɪɟɞ-

ɧɟɣ ɢ ɡɚɞɧɟɣ ɱɚɫɬɹɦɢ ɤɨɪɩɭɫɚ. ȼɨɞɢɥɨ ɜɵɩɨɥɧɟɧɨ ɩɭɫɬɨɬɟɥɵɦ ɫ ɩɪɨɯɨɞɧɵɦ 

ɨɬɜɟɪɫɬɢɟɦ. ɇɚ ɷɤɫɰɟɧɬɪɢɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɜɨɞɢɥɚ ɭɫɬɚɧɨɜɥɟɧɵ ɫɚɬɟɥɥɢɬɵ ɜ 

ɜɢɞɟ ɤɨɥɟɫ ɫ ɧɚɪɭɠɧɵɦ ɡɭɛɱɚɬɵɦ ɜɟɧɰɨɦ ɞɥɹ ɡɚɰɟɩɥɟɧɢɹ ɫ ɜɧɭɬɪɟɧɧɢɦɢ ɡɭɛɶ-

ɹɦɢ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɥɟɫɚ. ɋɜɨɛɨɞɧɵɟ ɤɨɧɰɵ ɜɨɞɢɥɚ ɫɧɚɛɠɟɧɵ ɨɩɨɪɧɵɦɢ ɩɨɞ-

ɲɢɩɧɢɤɚɦɢ. ɉɟɪɟɞɧɹɹ ɢ ɡɚɞɧɹɹ ɱɚɫɬɢ ɤɨɪɩɭɫɚ ɫɨ ɫɬɨɪɨɧɵ ɢɯ ɜɧɭɬɪɟɧɧɟɣ ɛɨɤɨ-

ɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɩɨɥɧɟɧɵ ɫ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ ɨɫɟɜɵɦɢ ɪɚɫɬɨɱɤɚɦɢ, ɜ ɤɨɬɨ-

ɪɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɚɡɦɟɳɟɧɵ ɨɩɨɪɧɵɟ ɩɨɞɲɢɩɧɢɤɢ ɜɨɞɢɥɚ. ɋɚɬɟɥɥɢɬɵ 

ɢɦɟɸɬ ɨɤɧɚ ɫ ɪɚɡɦɟɳɟɧɧɵɦɢ ɜ ɧɢɯ ɷɥɟɦɟɧɬɚɦɢ ɫɜɹɡɢ ɫ ɡɚɞɧɟɣ ɱɚɫɬɶɸ ɤɨɪɩɭɫɚ, 

ɤɨɬɨɪɚɹ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨ ɫɬɨɪɨɧɵ ɫɚɬɟɥɥɢɬɚ ɢɦɟɟɬ ɤɨɥɶɰɟɜɭɸ ɜɵɟɦ-

ɤɭ. ɗɥɟɦɟɧɬɵ ɫɜɹɡɢ ɦɟɠɞɭ ɫɚɬɟɥɥɢɬɚɦɢ ɢ ɤɨɪɩɭɫɨɦ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɰɢɥɢɧ-

ɞɪɢɱɟɫɤɢɯ ɩɚɥɶɰɟɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɨ ɫɬɟɧ-



12 

 

 

ɤɚɦɢ ɨɤɨɧ ɫɚɬɟɥɥɢɬɨɜ. Ʉɨɧɰɵ ɩɚɥɶɰɟɜ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɫɜɹɡɚɧɵ ɫɢɥɨɜɵɦ 

ɤɨɥɶɰɨɦ, ɤɨɬɨɪɨɟ ɭɫɬɚɧɨɜɥɟɧɨ ɫ 

1. Ɂɚɠɢɦɧɨɣ ɫɚɦɨɰɟɧɬɪɢɪɭɸɳɢɣ ɩɚɬɪɨɧ, ɫɨɞɟɪɠɚɳɢɣ ɫɨɫɬɚɜɧɨɣ ɤɨɪɩɭɫ, 

ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɡɚɞɧɸɸ ɱɚɫɬɶ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫɨ ɲɩɢɧɞɟɥɟɦ ɢ ɩɟɪɟɞɧɸɸ ɱɚɫɬɶ 

ɫ ɪɚɞɢɚɥɶɧɵɦɢ ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɩɚɡɚɦɢ. ɋɚɬɟɥɥɢɬɵ ɢɦɟɸɬ ɨɤɧɚ ɫ ɪɚɡɦɟɳɟɧ-

ɧɵɦɢ ɜ ɧɢɯ ɷɥɟɦɟɧɬɚɦɢ ɫɜɹɡɢ ɫ ɡɚɞɧɟɣ ɱɚɫɬɶɸ ɤɨɪɩɭɫɚ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɟɧɵ ɜ 

ɜɢɞɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɚɥɶɰɟɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɡɚɢɦɨɞɟɣɫɬ-

ɜɢɹ ɫɨ ɫɬɟɧɤɚɦɢ ɨɤɨɧ ɫɚɬɟɥɥɢɬɨɜ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɰɟɧɬɪɚɥɶɧɨɟ ɡɭɛɱɚ-

ɬɨɟ ɤɨɥɟɫɨ ɭɫɬɚɧɨɜɥɟɧɨ ɧɟɩɨɞɜɢɠɧɨ ɦɟɠɞɭ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɱɚɫɬɹɦɢ ɤɨɪɩɭ-

ɫɚ, ɩɨɫɥɟɞɧɹɹ ɢɡ ɤɨɬɨɪɵɯ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨ ɫɬɨɪɨɧɵ ɫɚɬɟɥɥɢɬɚ ɢɦɟɟɬ 

ɤɨɥɶɰɟɜɭɸ ɜɵɟɦɤɭ, ɤɨɧɰɵ ɩɚɥɶɰɟɜ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɫɜɹɡɚɧɵ ɫɢɥɨɜɵɦ ɤɨɥɶ-

ɰɨɦ, ɤɨɬɨɪɨɟ ɭɫɬɚɧɨɜɥɟɧɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɜ ɤɨɥɶɰɟɜɨɣ ɜɵɟɦɤɟ ɡɚɞ-

ɧɟɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɩɚɥɶɰɵ ɫɨɟɞɢɧɟɧɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɜɪɚ-

ɳɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɫɨ ɫɩɢɪɚɥɶɧɵɦ ɞɢɫɤɨɦ, ɜɨɞɢɥɨ ɜɵɩɨɥɧɟɧɨ ɩɭɫɬɨɬɟɥɵɦ ɫ 

ɩɪɨɯɨɞɧɵɦ ɰɟɧɬɪɚɥɶɧɵɦ ɨɬɜɟɪɫɬɢɟɦ, ɚ ɩɨɞɲɢɩɧɢɤɢ ɜɨɞɢɥɚ ɭɫɬɚɧɨɜɥɟɧɵ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɨɩɨɪɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 

ɋɚɬɟɥɥɢɬɵ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɤɨɥɟɫ ɫ ɧɚɪɭɠɧɵɦ ɡɭɛɱɚɬɵɦ ɜɟɧɰɨɦ ɢ ɭɫ-

ɬɚɧɨɜɥɟɧɵ ɧɚ ɷɤɫɰɟɧɬɪɢɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɜɨɞɢɥɚ, ɚ ɤɨɪɩɭɫ ɢɦɟɟɬ ɧɚɩɪɚɜ-

ɥɹɸɳɢɟ ɩɚɥɶɰɵ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɨ ɫɬɟɧɤɚɦɢ ɪɚɞɢɚɥɶɧɵɯ ɨɤɨɧ, ɜɵɩɨɥɧɟɧ-

ɧɵɯ ɜ ɫɩɢɰɚɯ ɫɚɬɟɥɥɢɬɨɜ. ȼɨɞɢɥɨ ɫɦɨɧɬɢɪɨɜɚɧɨ ɧɚ ɩɨɞɲɢɩɧɢɤɚɯ ɜ ɫɬɚɤɚɧɟ, 

ɤɨɬɨɪɵɣ ɨɯɜɚɱɟɧ ɤɨɪɩɭɫɨɦ ɢ ɭɞɟɪɠɢɜɚɟɬɫɹ ɜ ɧɟɦ ɨɬ ɨɫɟɜɨɝɨ ɫɦɟɳɟɧɢɹ ɤɪɵɲ-

ɤɨɣ, ɩɪɢɤɪɟɩɥɟɧɧɨɣ ɤ ɫɬɚɤɚɧɭ ɜɢɧɬɚɦɢ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɭɩɨɦɹɧɭɬɨɝɨ ɩɚɬɪɨɧɚ ɭɫɥɨɠɧɟɧɚ ɢɡ-ɡɚ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɦ-

ɩɨɧɨɜɤɢ ɜɨɞɢɥɚ ɜɧɭɬɪɢ ɫɬɚɤɚɧɚ, ɚ ɬɚɤɠɟ ɧɟ ɢɦɟɟɬ ɩɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɩɪɨɯɨɞɧɨɝɨ 

ɨɬɜɟɪɫɬɢɹ ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɸ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ, 

ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɨɬɜɟɪɫɬɢɟ ɲɩɢɧɞɟɥɹ ɫɬɚɧɤɚ ɞɨɥɠɧɨ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ 

ɩɪɨɯɨɞɚ ɩɪɭɬɤɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ. 



13 

 

 

Ɂɚɞɚɱɟɣ, ɧɚ ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɣ ɧɚɩɪɚɜɥɟɧɨ ɢɡɨɛɪɟɬɟɧɢɟ, ɹɜɥɹɟɬɫɹ ɭɩɪɨɳɟ-

ɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɠɢɦɧɨɝɨ ɫɚɦɨɰɟɧɬɪɢɪɭɸɳɟɝɨ ɩɚɬɪɨɧɚ, ɚ ɬɚɤɠɟ ɪɚɫɲɢɪɟ-

ɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɭɩɨɦɹɧɭɬɵɯ ɢɡɞɟɥɢɣ ɩɭɬɟɦ ɭɞɨɜɥɟɬɜɨ-

ɪɟɧɢɹ ɬɪɟɛɨɜɚɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɩɚɬɪɨɧɚɦ ɡɚɠɢɦɚɬɶ ɩɪɭɬ-

ɤɨɜɵɟ ɦɚɬɟɪɢɚɥɵ ɭɜɟɥɢɱɟɧɧɨɣ ɞɥɢɧɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟ-

ɪɚɰɢɣ ɩɪɢ ɬɨɤɚɪɧɨɣ ɨɛɪɚɛɨɬɤɟ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɩɪɟɞɥɨɠɟɧɨ ɡɚɠɢɦɧɨɣ ɫɚɦɨɰɟɧɬɪɢ-

ɪɭɸɳɢɣ ɩɚɬɪɨɧ ɜɵɩɨɥɧɢɬɶ ɫɨɞɟɪɠɚɳɢɦ ɫɨɫɬɚɜɧɨɣ ɤɨɪɩɭɫ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ 

ɡɚɞɧɸɸ ɱɚɫɬɶ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫɨ ɲɩɢɧɞɟɥɟɦ. ɐɟɧɬɪɚɥɶɧɨɟ ɡɭɛɱɚɬɨɟ ɤɨɥɟɫɨ ɭɫ-

ɬɚɧɨɜɥɟɧɨ ɧɟɩɨɞɜɢɠɧɨ ɦɟɠɞɭ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɱɚɫɬɹɦɢ ɤɨɪɩɭɫɚ. ȼɨɞɢɥɨ ɜɵ-

ɩɨɥɧɟɧɨ ɩɭɫɬɨɬɟɥɵɦ ɫ ɩɪɨɯɨɞɧɵɦ ɨɬɜɟɪɫɬɢɟɦ. ɇɚ ɷɤɫɰɟɧɬɪɢɱɧɵɯ ɩɨɜɟɪɯɧɨ-

ɫɬɹɯ ɜɨɞɢɥɚ ɭɫɬɚɧɨɜɥɟɧɵ ɫɚɬɟɥɥɢɬɵ ɜ ɜɢɞɟ ɤɨɥɟɫ ɫ ɧɚɪɭɠɧɵɦ ɡɭɛɱɚɬɵɦ ɜɟɧ-

ɰɨɦ ɞɥɹ ɡɚɰɟɩɥɟɧɢɹ ɫ ɜɧɭɬɪɟɧɧɢɦɢ ɡɭɛɶɹɦɢ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɥɟɫɚ. ɋɜɨɛɨɞɧɵɟ 

ɤɨɧɰɵ ɜɨɞɢɥɚ ɫɧɚɛɠɟɧɵ ɨɩɨɪɧɵɦɢ ɩɨɞɲɢɩɧɢɤɚɦɢ. ɉɟɪɟɞɧɹɹ ɢ ɡɚɞɧɹɹ ɱɚɫɬɢ 

ɤɨɪɩɭɫɚ ɫɨ ɫɬɨɪɨɧɵ ɢɯ ɜɧɭɬɪɟɧɧɟɣ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɩɨɥɧɟɧɵ ɫ ɰɢɥɢɧ-

ɞɪɢɱɟɫɤɢɦɢ ɨɫɟɜɵɦɢ ɪɚɫɬɨɱɤɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɚɡɦɟɳɟɧɵ 

ɨɩɨɪɧɵɟ ɩɨɞɲɢɩɧɢɤɢ ɜɨɞɢɥɚ. ɋɚɬɟɥɥɢɬɵ ɢɦɟɸɬ ɨɤɧɚ ɫ ɪɚɡɦɟɳɟɧɧɵɦɢ ɜ ɧɢɯ 

ɷɥɟɦɟɧɬɚɦɢ ɫɜɹɡɢ ɫ ɡɚɞɧɟɣ ɱɚɫɬɶɸ ɤɨɪɩɭɫɚ, ɤɨɬɨɪɚɹ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨ 

ɫɬɨɪɨɧɵ ɫɚɬɟɥɥɢɬɚ ɢɦɟɟɬ ɤɨɥɶɰɟɜɭɸ ɜɵɟɦɤɭ. 

ɋɨɝɥɚɫɧɨ ɢɡɨɛɪɟɬɟɧɢɸ ɷɥɟɦɟɧɬɵ ɫɜɹɡɢ ɦɟɠɞɭ ɫɚɬɟɥɥɢɬɚɦɢ ɢ ɤɨɪɩɭɫɨɦ 

ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɚɥɶɰɟɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɨ ɫɬɟɧɤɚɦɢ ɨɤɨɧ ɫɚɬɟɥɥɢɬɨɜ. Ʉɨɧɰɵ ɩɚɥɶɰɟɜ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ 

ɫɜɹɡɚɧɵ ɫɢɥɨɜɵɦ ɤɨɥɶɰɨɦ, ɤɨɬɨɪɨɟ ɭɫɬɚɧɨɜɥɟɧɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɜ 

ɤɨɥɶɰɟɜɨɣ ɜɵɟɦɤɟ ɡɚɞɧɟɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɩɚɥɶɰɵ ɫɨɟɞɢɧɟ-

ɧɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɜɪɚɳɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɫɨ ɫɩɢɪɚɥɶɧɵɦ ɞɢɫɤɨɦ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɨɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ ɜɵɩɨɥ-

ɧɢɬɶ ɜ ɜɢɞɟ ɩɨɞɲɢɩɧɢɤɚ ɤɚɱɟɧɢɹ ɢɥɢ ɩɨɞɲɢɩɧɢɤɚ ɫɤɨɥɶɠɟɧɢɹ ɢɡ ɚɧɬɢɮɪɢɤ-

ɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɇɚɪɹɞɭ ɫ ɷɬɢɦ ɫɚɬɟɥɥɢɬɵ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ 
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ɷɤɫɰɟɧɬɪɢɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɜɨɞɢɥɚ ɩɨɫɪɟɞɫɬɜɨɦ ɬɟɥ ɤɚɱɟɧɢɹ, ɧɚɩɪɢɦɟɪ, 

ɢɝɨɥɶɱɚɬɵɯ ɢɥɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɪɨɥɢɤɨɜ. 

Ɍɚɤɠɟ ɜɨɡɦɨɠɧɨ, ɫɨɩɪɹɝɚɟɦɵɟ ɫ ɜɵɟɦɤɨɣ ɤɨɪɩɭɫɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɢɥɨɜɨɝɨ 

ɤɨɥɶɰɚ ɢ/ɢɥɢ ɫɨɩɪɹɝɚɟɦɵɟ ɫ ɫɚɬɟɥɥɢɬɚɦɢ ɷɤɫɰɟɧɬɪɢɱɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɢɥɚ, 

ɜɵɩɨɥɧɢɬɶ ɫ ɩɨɤɪɵɬɢɟɦ ɢɡ ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɜɵɫɨɤɢɦ ɤɨɷɮɮɢ-

ɰɢɟɧɬɨɦ ɫɤɨɥɶɠɟɧɢɹ. ɋɨɝɥɚɫɧɨ ɨɫɨɛɨɦɭ ɜɚɪɢɚɧɬɭ ɜɵɩɨɥɧɟɧɢɹ ɫɚɬɟɥɥɢɬɵ ɦɨ-

ɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɷɤɫɰɟɧɬɪɢɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɜɨɞɢɥɚ ɩɨɫɪɟɞɫɬɜɨɦ 

ɷɥɟɦɟɧɬɨɜ ɫɤɨɥɶɠɟɧɢɹ ɢɡ ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɡɚ-

ɞɚɧɧɵɯ ɫɜɨɣɫɬɜ ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɭɦɟɧɶɲɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧ- 1 023738 ɬɚ ɬɪɟ-

ɧɢɹ ɜ ɩɨɜɟɪɯɧɨɫɬɶ ɫɤɨɥɶɠɟɧɢɹ ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɝɭɬ ɛɵɬɶ ɜɜɟ-

ɞɟɧɵ ɫɦɚɡɨɱɧɵɟ ɜɟɳɟɫɬɜɚ. 

ɋɭɳɟɫɬɜɟɧɧɨɫɬɶ ɨɬɥɢɱɢɣ ɢɡɨɛɪɟɬɟɧɢɹ ɨɬ ɩɪɨɬɨɬɢɩɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɜ 

ɩɪɟɞɥɚɝɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɚɬɪɨɧɚ ɨɩɨɪɧɵɟ ɩɨɞɲɢɩɧɢɤɢ ɜɨɞɢɥɚ ɭɫɬɚɧɨɜɥɟɧɵ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɪɚɫɬɨɱɤɚɯ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɱɚɫɬɟɣ 

ɤɨɪɩɭɫɚ. ɗɬɨ ɭɩɪɨɫɬɢɥɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɜɨɞɚ ɡɚ ɫɱɟɬ ɢɡɴɹɬɢɹ ɜ ɧɟɦ ɫɬɚɤɚɧɚ ɢ 

ɩɨɡɜɨɥɢɥɨ ɤɨɦɩɨɧɨɜɚɬɶ ɩɥɚɧɟɬɚɪɧɭɸ ɩɟɪɟɞɚɱɭ ɩɭɫɬɨɬɟɥɵɦ ɜɨɞɢɥɨɦ ɫ ɞɨɫɬɚ-

ɬɨɱɧɵɦ ɩɨ ɪɚɡɦɟɪɭ ɩɪɨɯɨɞɧɵɦ ɨɬɜɟɪɫɬɢɟɦ ɞɥɹ ɡɚɠɢɦɚ ɜ ɩɚɬɪɨɧɟ ɞɥɢɧɧɨɦɟɪ-

ɧɨɝɨ ɩɪɭɬɤɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɨɞɚɜɚɟɦɨɝɨ, ɧɚɩɪɢɦɟɪ, ɱɟɪɟɡ ɲɩɢɧɞɟɥɶ ɫɬɚɧɤɚ ɜ 

ɪɭɱɧɨɦ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. ɉɨɫɥɟɞɧɟɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɪɚɫɲɢɪɹɟɬ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɡɞɟɥɢɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɨɩɟɪɚɰɢɣ ɬɨɤɚɪɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɱɬɨ ɦɨɠɟɬ ɧɚɣɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɝɢɛɤɢɯ ɚɜɬɨ-

ɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɢɫɬɟɦɚɯ. 

ɇɚ ɮɢɝ. 1 ɩɪɢɜɟɞɟɧ ɨɛɳɢɣ ɜɢɞ ɡɚɠɢɦɧɨɝɨ ɩɚɬɪɨɧɚ ɜ ɪɚɡɪɟɡɟ (Ⱥ-Ⱥ), ɧɚ 

ɮɢɝ. 2 - ɜɢɞ ɩɨ Ȼ-Ȼ ɧɚ ɮɢɝ. 1. 

ɉɚɬɪɨɧ ɫɨɞɟɪɠɢɬ ɤɨɪɩɭɫ 1, ɜɤɥɸɱɚɸɳɢɣ ɩɟɪɟɞɧɸɸ ɱɚɫɬɶ 2 ɢ ɡɚɞɧɸɸ 

ɱɚɫɬɶ 3 ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫɨ ɲɩɢɧɞɟɥɟɦ ɫɬɚɧɤɚ. ȼ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ 2 ɤɨɪɩɭɫɚ ɜɵ-

ɩɨɥɧɟɧɵ ɪɚɞɢɚɥɶɧɵɟ ɧɚɩɪɚɜɥɹɸɳɢɟ Ɍ-ɨɛɪɚɡɧɵɟ ɩɚɡɵ 4, ɜ ɤɨɬɨɪɵɯ ɫ ɜɨɡɦɨɠ-

ɧɨɫɬɶɸ ɩɟɪɟɦɟɳɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɵ ɡɚɠɢɦɧɵɟ ɤɭɥɚɱɤɢ 5 ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɡɚɝɨ-
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ɬɨɜɤɢ. Ʉɭɥɚɱɤɢ 5 ɪɚɡɧɟɫɟɧɵ ɩɨ ɨɫɢ ɩɚɬɪɨɧɚ ɢ ɫɜɹɡɚɧɵ ɩɨɫɪɟɞɫɬɜɨɦ ɪɟɟɤ 6 ɫɨ 

ɫɩɢɪɚɥɶɧɵɦ ɞɢɫɤɨɦ 7, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɧɚ ɫɬɭɩɢɰɟ 

ɱɚɫɬɢ 2 ɤɨɪɩɭɫɚ. Ⱦɢɫɤ 7 ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɢɦɟɟɬ ɧɚ ɬɨɪɰɟ ɫɩɢɪɚɥɶɧɭɸ ɧɚɪɟɡɤɭ, 

ɫɨɟɞɢɧɟɧɧɭɸ ɫ ɡɭɛɶɹɦɢ ɪɟɟɤ ɤɭɥɚɱɤɨɜ 5, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɫɨɟɞɢɧɟɧ ɫ ɦɟɯɚ-

ɧɢɡɦɨɦ ɩɪɢɜɨɞɚ ɜɵɫɨɤɨɣ ɪɟɞɭɤɰɢɢ. ɉɪɢɜɨɞ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɩɥɚɧɟɬɚɪɧɨɣ 

ɡɭɛɱɚɬɨɣ ɩɟɪɟɞɚɱɢ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɰɟɧɬɪɚɥɶɧɨɝɨ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ 8 ɜɧɭɬɪɟɧɧɟ-

ɝɨ ɡɚɰɟɩɥɟɧɢɹ, ɫɚɬɟɥɥɢɬɨɜ 9, 10 ɢ ɜɯɨɞɧɨɝɨ ɜɚɥɚ - ɜɨɞɢɥɚ 11 ɫ ɞɜɭɦɹ ɪɚɜɧɵɦɢ ɢ 

ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɷɤɫɰɟɧɬɪɢɱɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ 12 ɢ 13. 

ɐɟɧɬɪɚɥɶɧɨɟ ɤɨɥɟɫɨ 8 ɫ ɜɧɭɬɪɟɧɧɢɦɢ ɡɭɛɶɹɦɢ ɧɟɩɨɞɜɢɠɧɨ ɡɚɤɪɟɩɥɟɧɨ ɫ ɩɨ-

ɦɨɳɶɸ ɜɢɧɬɨɜ 14 ɦɟɠɞɭ ɩɟɪɟɞɧɟɣ 2 ɢ ɡɚɞɧɟɣ 3 ɱɚɫɬɹɦɢ ɤɨɪɩɭɫɚ. ɑɚɫɬɢ 2 ɢ 3 

ɤɨɪɩɭɫɚ ɢɦɟɸɬ ɫɨ ɫɬɨɪɨɧɵ ɢɯ ɜɧɭɬɪɟɧɧɟɣ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɰɢɥɢɧɞɪɢɱɟ-

ɫɤɢɟ ɨɫɟɜɵɟ ɪɚɫɬɨɱɤɢ 15 ɢ 16, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜ ɤɨɬɨɪɵɯ ɪɚɡɦɟɳɟɧɵ ɨɩɨɪɧɵɟ 

ɩɨɞɲɢɩɧɢɤɢ 17 ɜɨɞɢɥɚ 11. ȼ ɤɚɱɟɫɬɜɟ ɨɩɨɪɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ 17 ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɩɨɞɲɢɩɧɢɤɢ ɤɚɱɟɧɢɹ 18, ɨɞɧɚɤɨ ɜ ɚɥɶɬɟɪɧɚɬɢɜɧɨɦ ɫɥɭɱɚɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɦɟ-

ɧɟɧɵ ɩɨɞɲɢɩɧɢɤɢ ɫɤɨɥɶɠɟɧɢɹ ɢɡ ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɧɟ ɩɨɤɚɡɚɧɨ). 

ȼɨɞɢɥɨ 11 ɜɵɩɨɥɧɟɧɨ ɩɭɫɬɨɬɟɥɵɦ ɫ ɩɪɨɯɨɞɧɵɦ ɰɟɧɬɪɚɥɶɧɵɦ ɨɬɜɟɪɫɬɢɟɦ 19, 

ɨɫɶ ɤɨɬɨɪɨɝɨ ɩɚɪɚɥɥɟɥɶɧɚ ɨɫɹɦ ɭɱɚɫɬɤɨɜ ɜɨɞɢɥɚ ɫ ɷɤɫɰɟɧɬɪɢɤɨɜɵɦɢ ɩɨɜɟɪɯɧɨ-

ɫɬɹɦɢ. ɇɚ ɷɤɫɰɟɧɬɪɢɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ 12 ɢ 13 ɜɨɞɢɥɚ 11 ɭɫɬɚɧɨɜɥɟɧɵ ɫɚɬɟɥ-

ɥɢɬɵ 9 ɢ 10, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜ ɜɢɞɟ ɤɨɥɟɫ ɫ ɧɚɪɭɠɧɵɦ ɡɭɛɱɚɬɵɦ ɜɟɧɰɨɦ ɞɥɹ 

ɡɚɰɟɩɥɟɧɢɹ ɫ ɜɧɭɬɪɟɧɧɢɦɢ ɡɭɛɶɹɦɢ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɥɟɫɚ 8. ɋɚɬɟɥɥɢɬɵ 9, 10 

ɢɦɟɸɬ ɧɟɫɤɨɥɶɤɨ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɜɨɤɪɭɝ ɫɜɨɟɣ ɨɫɢ ɫɤɜɨɡɧɵɯ ɨɤɨɧ 

20. ȼ ɨɤɧɚɯ 20 ɪɚɡɦɟɳɟɧɵ ɷɥɟɦɟɧɬɵ ɫɜɹɡɢ ɫ ɡɚɞɧɟɣ ɱɚɫɬɶɸ ɤɨɪɩɭɫɚ 3 ɜ ɜɢɞɟ 

ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɚɥɶɰɟɜ 21, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɢ ɜɯɨɞɧɨɝɨ ɜɚɥɚ 11 

ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɨ ɫɬɟɧɤɚɦɢ ɨɤɨɧ ɫɚɬɟɥɥɢɬɨɜ. Ʉɨɧɰɵ ɩɚɥɶɰɟɜ 

21 ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɫɜɹɡɚɧɵ ɫɢɥɨɜɵɦ ɤɨɥɶɰɨɦ 22, ɤɨɬɨɪɨɟ ɭɫɬɚɧɨɜɥɟɧɨ ɫ ɜɨɡ-

ɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɜ ɤɨɥɶɰɟɜɨɣ ɜɵɟɦɤɟ 23 ɡɚɞɧɟɣ ɱɚɫɬɢ 3 ɤɨɪɩɭɫɚ. ɋ ɞɪɭɝɨɣ 

ɫɬɨɪɨɧɵ ɩɚɥɶɰɵ 21 ɫɨɟɞɢɧɟɧɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɜɪɚɳɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɫɨ ɫɩɢɪɚɥɶ-

ɧɵɦ ɞɢɫɤɨɦ 7. ɋɦɟɳɟɧɢɟ ɨɫɢ ɫɚɬɟɥɥɢɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɨɞɢɥɚ ɜ ɩɪɨɰɟɫɫɟ 
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ɪɚɛɨɬɵ ɩɟɪɟɞɚɱɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɞɢɚɦɟɬɪɵ ɨɤɨɧ 20 ɛɨɥɶɲɟ ɞɢɚɦɟɬɪɨɜ 

ɩɚɥɶɰɟɜ 21. ɋɚɬɟɥɥɢɬɵ 9, 10 ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɷɤɫɰɟɧɬɪɢɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɜɨ-

ɞɢɥɚ ɩɨɫɪɟɞɫɬɜɨɦ ɬɟɥ 24 ɤɚɱɟɧɢɹ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɜɢɞɟ ɢɝɨɥɶɱɚɬɵɯ ɢɥɢ ɰɢɥɢɧ-

ɞɪɢɱɟɫɤɢɯ ɪɨɥɢɤɨɜ, ɫɥɭɠɚɳɢɯ ɞɥɹ ɫɚɬɟɥɥɢɬɨɜ ɜ ɤɚɱɟɫɬɜɟ ɨɩɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

Ɍɚɤɠɟ ɫɚɬɟɥɥɢɬɵ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɷɤɫɰɟɧɬɪɢɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɜɨ-

ɞɢɥɚ ɩɨɫɪɟɞɫɬɜɨɦ ɷɥɟɦɟɧɬɨɜ ɫɤɨɥɶɠɟɧɢɹ ɢɡ ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɧɚ-

ɩɪɢɦɟɪ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɜɢɞɟ ɦɟɬɚɥɥɨɮɬɨɪɨɩɥɚɫɬɨɜɵɯ ɜɬɭɥɨɤ (ɧɟ ɩɨɤɚɡɚɧɨ). 

Ɍɚɤ, ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɬɟɯɧɢɤɢ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɫɜɟɪɬɧɵɟ ɜɬɭɥɤɢ 

ɟɜɪɨɩɟɣɫɤɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ:   Ɇɟɬɚɥɥɨɮɬɨɪɨɩɥɚɫɬɨɜɚɹ ɥɟɧɬɚ (ɆɎɅ) ɩɪɟɞ-

ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɨɡɢɰɢɨɧɧɵɣ ɦɧɨɝɨɫɥɨɣɧɵɣ ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ. 

Ⱦɚɧɧɵɣ ɤɨɦɩɨɡɢɬ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɫɥɨɟɜ: ɫɬɚɥɶɧɨɣ ɨɫɧɨɜɵ ɫ ɦɟɞɧɵɦ ɢɥɢ ɥɚ-

ɬɭɧɧɵɦ ɩɨɤɪɵɬɢɟɦ; ɩɨɪɢɫɬɨɝɨ ɫɥɨɹ ɢɡ ɝɪɚɧɭɥ ɛɪɨɧɡɵ, ɧɚɩɟɱɟɧɧɨɝɨ ɧɚ ɫɬɚɥɶ-

ɧɭɸ ɦɟɞɧɺɧɧɭɸ ɢɥɢ ɥɚɬɭɧɢɪɨɜɚɧɧɭɸ ɨɫɧɨɜɭ; ɫɥɨɹ ɢɡ ɮɬɨɪɨɩɥɚɫɬɚ ɫ ɧɚɩɨɥɧɢ-

ɬɟɥɟɦ ɞɢɫɭɥɶɮɢɞ ɦɨɥɢɛɞɟɧɚ, ɩɨɤɪɵɜɚɸɳɟɝɨ ɬɨɧɤɨɣ ɩɥɟɧɤɨɣ ɝɪɚɧɭɥɵ ɛɪɨɧɡɵ 

(ɩɪɢɪɚɛɨɬɨɱɧɵɣ ɫɥɨɣ) ɢ ɡɚɩɨɥɧɹɸɳɟɝɨ ɩɭɫɬɨɬɵ ɩɨɪɢɫɬɨɝɨ ɛɪɨɧɡɨɜɨɝɨ ɫɥɨɹ. 

Ⱦɟɬɚɥɢ ɢɡ ɥɟɧɬɵ ɆɎɅ ɹɜɥɹɸɬɫɹ ɦɚɫɫɨɜɵɦɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɢɦɟɸɬ ɦɚɥɭɸ 

ɫɟɛɟɫɬɨɢɦɨɫɬɶ, ɩɨɷɬɨɦɭ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ. ȼ ɢɧɨɦ ɩɪɚɤɬɢɱɟ-

ɫɤɨɦ ɜɚɪɢɚɧɬɟ ɫɨɩɪɹɝɚɟɦɵɟ ɫ ɜɵɟɦɤɨɣ 23 ɤɨɪɩɭɫɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɢɥɨɜɨɝɨ ɤɨɥɶ-

ɰɚ 22 ɢ/ɢɥɢ ɫɨɩɪɹɝɚɟɦɵɟ ɫ ɫɚɬɟɥɥɢɬɚɦɢ ɷɤɫɰɟɧɬɪɢɱɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ 12, 13 ɜɨ-

ɞɢɥɚ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɫ ɩɨɤɪɵɬɢɟɦ ɢɡ ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɜɵɫɨ-

ɤɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɫɤɨɥɶɠɟɧɢɹ, ɧɚɩɪɢɦɟɪ, ɧɚ ɨɫɧɨɜɟ ɩɥɚɫɬɦɚɫɫ, ɜ ɱɚɫɬɧɨɫɬɢ, 

ɩɨɥɢɚɦɢɞɨɜ, ɩɨɥɢɨɤɫɢɦɟɬɢɥɟɧɨɜ, ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɨɜ, ɩɨɥɢɛɭɬɢɥɟɧɬɟ-

ɪɟɮɬɚɥɚɬɨɜ.  

ɉɪɢɦɟɧɟɧɢɟ ɧɚ ɩɪɚɤɬɢɤɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɠɢɦɧɨɝɨ ɫɚɦɨɰɟɧɬɪɢɪɭɸɳɟɝɨ 

ɬɨɤɚɪɧɨɝɨ ɩɚɬɪɨɧɚ ɩɨɡɜɨɥɢɬ ɪɟɲɢɬɶ ɡɚɹɜɥɟɧɧɵɟ ɜ ɢɡɨɛɪɟɬɟɧɢɢ ɡɚɞɚɱɢ. 
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Ɋɢɫɭɧɨɤ  1.7 – ɋɯɟɦɚ ɤ ɩɚɬɟɧɬɭ № EA023738B1. 

 

Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № RU143098U1 

ɉɚɬɪɨɧ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɞɥɢɧɧɨɦɟɪɧɵɯ ɧɟɠɟɫɬɤɢɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɡɚɝɨɬɨ-

ɜɨɤ, ɫɨɞɟɪɠɚɳɢɣ ɤɨɪɩɭɫ ɩɚɬɪɨɧɚ ɢ ɩɪɹɦɵɟ ɤɭɥɚɱɤɢ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɤ 

ɩɪɹɦɵɦ ɤɭɥɚɱɤɚɦ ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɵ ɨɯɜɚɬɵɜɚɸɳɢɟ ɫɟɤɬɨɪɵ, ɜɵɩɨɥɧɟɧɧɵɟ ɜ 

ɜɢɞɟ ɱɚɫɬɢ ɤɨɥɶɰɚ, ɩɪɢɱɟɦ ɫ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɵ ɤ ɨɯɜɚɬɵɜɚɸɳɢɦ ɫɟɤɬɨɪɚɦ ɩɨ 

ɢɯ ɩɥɨɫɤɨɫɬɢ ɫɢɦɦɟɬɪɢɢ ɡɚɤɪɟɩɥɟɧɵ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɩɪɹ-

ɦɵɟ ɤɭɥɚɱɤɢ. 

ɉɚɬɪɨɧ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɞɥɢɧɧɨɦɟɪɧɵɯ ɧɟɠɟɫɬɤɢɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɡɚɝɨɬɨ-

ɜɨɤ, ɫɨɞɟɪɠɚɳɢɣ ɤɨɪɩɭɫ ɩɚɬɪɨɧɚ ɢ ɩɪɹɦɵɟ ɤɭɥɚɱɤɢ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɤ 

ɩɪɹɦɵɦ ɤɭɥɚɱɤɚɦ ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɵ ɨɯɜɚɬɵɜɚɸɳɢɟ ɫɟɤɬɨɪɵ, ɜɵɩɨɥɧɟɧɧɵɟ ɜ 

ɜɢɞɟ ɱɚɫɬɢ ɤɨɥɶɰɚ, ɩɪɢɱɟɦ ɫ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɵ ɤ ɨɯɜɚɬɵɜɚɸɳɢɦ ɫɟɤɬɨɪɚɦ ɩɨ 

ɢɯ ɩɥɨɫɤɨɫɬɢ ɫɢɦɦɟɬɪɢɢ ɡɚɤɪɟɩɥɟɧɵ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɩɪɹ-

ɦɵɟ ɤɭɥɚɱɤɢ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɚɬɪɨɧɨɜ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɤɭɥɚɱɤɢ 
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ɢɦɟɸɬ ɧɟɞɨɫɬɚɬɨɱɧɵɣ ɜɵɥɟɬ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɞɥɢɧɧɨɦɟɪɧɵɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɡɚ-

ɝɨɬɨɜɨɤ. 

ɂɡɜɟɫɬɧɵ ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɬɨɤɚɪɧɵɯ ɩɚɬɪɨɧɨɜ, ɫɨɞɟɪɠɚ-

ɳɢɟ ɤɨɪɩɭɫ ɢ ɤɭɥɚɱɤɢ (ȽɈɋɌ 2675-80 «ɉɚɬɪɨɧɵ ɫɚɦɨɰɟɧɬɪɢɪɭɸɳɢɟ ɬɪɟɯɤɭ-

ɥɚɱɤɨɜɵɟ.   

ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɬɪɟɛɭɟɦɚɹ ɬɨɱɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ, ɬɚɤ ɤɚɤ ɤɭɥɚɱɤɢ ɩɚɬɪɨɧɚ ɢɦɟɸɬ ɧɟɞɨɫɬɚɬɨɱɧɭɸ 

ɜɟɥɢɱɢɧɭ ɭɝɥɚ ɨɯɜɚɬɚ ɬɨɧɤɨɫɬɟɧɧɵɯ ɡɚɝɨɬɨɜɨɤ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɤɨɧɰɟɧɬɪɢɪɨɜɚ-

ɧɢɸ ɡɚɠɢɦɧɨɣ ɫɢɥɵ ɩɨ ɩɟɪɢɮɟɪɢɢ ɛɚɡɨɜɨɣ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɨ-

ɬɨɜɤɢ ɜ ɦɟɫɬɚɯ ɤɨɧɬɚɤɬɚ ɫ ɤɭɥɚɱɤɚɦɢ.  

Ɋɟɲɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɡɚɞɚɱɢ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɚɬɪɨɧ 

ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɞɥɢɧɧɨɦɟɪɧɵɯ ɧɟɠɟɫɬɤɢɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɡɚɝɨɬɨɜɨɤ, ɫɨɞɟɪɠɚ-

ɳɢɣ ɤɨɪɩɭɫ ɩɚɬɪɨɧɚ ɢ ɩɪɹɦɵɟ ɤɭɥɚɱɤɢ ɤ ɤɨɬɨɪɵɦ ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɵ ɨɯɜɚɬɵ-

ɜɚɸɳɢɟ ɫɟɤɬɨɪɵ, ɜɵɩɨɥɧɟɧɧɵɟ ɜ ɜɢɞɟ ɱɚɫɬɢ ɤɨɥɶɰɚ, ɩɪɢɱɟɦ ɫ ɧɚɪɭɠɧɨɣ ɫɬɨ-

ɪɨɧɵ ɤ ɨɯɜɚɬɵɜɚɸɳɢɦ ɫɟɤɬɨɪɚɦ ɩɨ ɢɯ ɩɥɨɫɤɨɫɬɢ ɫɢɦɦɟɬɪɢɢ ɡɚɤɪɟɩɥɟɧɵ ɪɟɛɪɚ 

ɠɟɫɬɤɨɫɬɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɩɪɹɦɵɟ ɤɭɥɚɱɤɢ. 

ɇɚ Ɏɢɝ. 1 ɢɡɨɛɪɚɠɟɧ ɨɛɳɢɣ ɜɢɞ ɩɚɬɪɨɧɚ. 

ɇɚ Ɏɢɝ. 2 ɢɡɨɛɪɚɠɟɧ ɜ ɢɡɨɦɟɬɪɢɢ ɜ ɫɛɨɪɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɹɦɨɣ ɤɭɥɚɱɨɤ 

2, ɨɯɜɚɬɵɜɚɸɳɢɣ ɫɟɤɬɨɪ 3 ɢ ɪɟɛɪɨ ɠɟɫɬɤɨɫɬɢ 4. 

ɉɚɬɪɨɧ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɞɥɢɧɧɨɦɟɪɧɵɯ ɧɟɠɟɫɬɤɢɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɡɚɝɨɬɨ-

ɜɨɤ ɫɨɞɟɪɠɢɬ ɤɨɪɩɭɫ ɩɚɬɪɨɧɚ 1 ɫ ɩɪɹɦɵɦɢ ɤɭɥɚɱɤɚɦɢ 2, ɫ ɤɨɬɨɪɵɦɢ ɠɟɫɬɤɨ 

ɫɜɹɡɚɧɵ ɨɯɜɚɬɵɜɚɸɳɢɟ ɫɟɤɬɨɪɚ 3, ɚ ɧɚ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɟ ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɵ 

ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ 4, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɩɪɹɦɵɟ ɤɭɥɚɱɤɢ 2. 

ɉɚɬɪɨɧ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɞɥɢɧɧɨɦɟɪɧɵɯ ɧɟɠɟɫɬɤɢɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɡɚɝɨɬɨ-

ɜɨɤ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɩɪɹɦɵɟ ɤɭɥɚɱɤɢ 2, ɨɯɜɚɬɵɜɚɸɳɢɟ ɫɟɤɬɨɪɚ 3 

ɢ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ 4 ɧɚɯɨɞɹɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɫɛɨɪɨɱɧɨɦ 

ɫɨɫɬɨɹɧɢɢ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɬɚɧɞɚɪɬɧɵɦ ɫɩɨɫɨɛɨɦ ɜ ɤɨɪɩɭɫ ɩɚɬɪɨɧɚ 1. 

Ⱦɥɢɧɧɨɦɟɪɧɭɸ ɬɨɧɤɨɫɬɟɧɧɭɸ ɡɚɝɨɬɨɜɤɭ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɬɨɤɚɪɧɵɣ ɩɚɬɪɨɧ 1 ɢ 
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ɡɚɤɪɟɩɥɹɸɬ ɟɟ ɡɚ ɛɚɡɨɜɵɣ ɞɢɚɦɟɬɪ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɟɧ ɜ ɫɟɪɟɞɢɧɟ ɩɨɥɹ ɞɨɩɭɫ-

ɤɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɜɟɥɢɱɟɧɧɨɝɨ ɨɛɯɜɚɬɚ ɤɭɥɚɱɤɚɦɢ 2 ɡɚ ɫɱɟɬ ɩɪɢɤɪɟɩɥɟɧɧɵɯ ɤ 

ɧɢɦ ɨɯɜɚɬɵɜɚɸɳɢɯ ɫɟɤɬɨɪɨɜ 3, ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ ɛɚɡɨɜɵɦ ɞɢɚɦɟɬɪɨɦ ɡɚɝɨɬɨɜɤɢ 

ɫɢɥɚ ɡɚɤɪɟɩɥɟɧɢɹ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɫɟɣ ɩɟɪɢɮɟɪɢɢ ɛɚɡɨɜɨɣ ɰɢ-

ɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɨɬɨɜɤɢ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ 

ɩɪɨɞɭɤɰɢɢ ɧɚ ɨɫɧɨɜɟ ɦɢɧɢɦɢɡɢɪɨɜɚɧɢɹ ɭɩɪɭɝɢɯ ɞɟɮɨɪɦɚɰɢɣ ɩɪɢ ɬɨɤɚɪɧɨɣ 

ɨɛɪɚɛɨɬɤɟ ɞɥɢɧɧɨɦɟɪɧɵɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɡɚɝɨɬɨɜɨɤ. 

ɉɚɬɪɨɧ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɞɥɢɧɧɨɦɟɪɧɵɯ ɧɟɠɟɫɬɤɢɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɡɚɝɨɬɨ-

ɜɨɤ, ɫɨɞɟɪɠɚɳɢɣ ɤɨɪɩɭɫ ɩɚɬɪɨɧɚ ɢ ɩɪɹɦɵɟ ɤɭɥɚɱɤɢ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɤ 

ɩɪɹɦɵɦ ɤɭɥɚɱɤɚɦ ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɵ ɨɯɜɚɬɵɜɚɸɳɢɟ ɫɟɤɬɨɪɵ, ɜɵɩɨɥɧɟɧɧɵɟ ɜ 

ɜɢɞɟ ɱɚɫɬɢ ɤɨɥɶɰɚ, ɩɪɢɱɟɦ ɫ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɵ ɤ ɨɯɜɚɬɵɜɚɸɳɢɦ ɫɟɤɬɨɪɚɦ ɩɨ 

ɢɯ ɩɥɨɫɤɨɫɬɢ ɫɢɦɦɟɬɪɢɢ ɡɚɤɪɟɩɥɟɧɵ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɩɪɹ-

ɦɵɟ ɤɭɥɚɱɤɢ. 

 

Ɋɢɫɭɧɨɤ  1.8 – ɋɯɟɦɚ ɤ ɩɚɬɟɧɬɭ № RU143098U1. 
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Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ №EA026897B1 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɫɬɚɧɤɨɫɬɪɨɟɧɢɸ, ɚ ɢɦɟɧɧɨ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɞɥɹ 

ɡɚɤɪɟɩɥɟɧɢɹ ɡɚɝɨɬɨɜɨɤ ɧɚ ɲɩɢɧɞɟɥɟ ɬɨɤɚɪɧɨɝɨ ɫɬɚɧɤɚ. 

ɋɭɳɟɫɬɜɟɧɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɢɡɜɟɫɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ 

ɩɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɩɚɬɪɨɧɚ ɫɤɜɨɡɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɱɬɨ ɧɟ ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɧɚ 

ɫɬɚɧɤɚɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɨɤɚɪɧɵɟ ɨɩɟɪɚɰɢɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɛɪɚɛɨɬɤɨɣ ɞɥɢɧ-

ɧɨɦɟɪɧɨɝɨ ɩɪɭɬɤɨɜɨɝɨ ɦɚɬɟɪɢɥɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɬɚɤɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɥɨɠɧɚ ɜ ɢɡ-

ɝɨɬɨɜɥɟɧɢɢ ɢ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɚɬɨɱɧɨɝɨ ɭɫɢɥɢɹ ɡɚɠɢɦɚ ɡɚɝɨɬɨɜɤɢ ɜ ɩɚɬɪɨ-

ɧɟ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɧɨɝɨ ɬɪɟɧɢɹ ɜ ɦɟɯɚɧɢɡɦɟ ɟɝɨ ɩɪɢɜɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɦ ɤɪɭɬɹ-

ɳɟɦ ɦɨɦɟɧɬɟ ɧɚ ɜɯɨɞɧɨɦ ɜɚɥɭ. 

ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɤ ɢɡɨɛɪɟɬɟɧɢɸ ɢɡ ɢɡɜɟɫɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 

ɹɜɥɹɟɬɫɹ ɜɡɹɬɵɣ ɡɚ ɩɪɨɬɨɬɢɩ ɫɚɦɨɰɟɧɬɪɢɪɭɸɳɢɣ ɩɚɬɪɨɧ Д3Ж, ɫɨɞɟɪɠɚɳɢɣ ɫɨ-

ɫɬɚɜɧɨɣ ɤɨɪɩɭɫ ɫ ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɩɚɡɚɦɢ ɞɥɹ ɪɟɟɤ ɤɭɥɚɱɤɨɜ ɫɜɹɡɚɧɧɵɯ ɫɨ ɫɩɢ-

ɪɚɥɶɧɵɦ ɞɢɫɤɨɦ, ɤɨɬɨɪɵɣ ɫɧɚɛɠɟɧ ɦɟɯɚɧɢɡɦɨɦ ɩɪɢɜɨɞɚ ɜɵɫɨɤɨɣ ɪɟɞɭɤɰɢɢ, 

ɜɵɩɨɥɧɟɧɧɵɦ ɜ ɜɢɞɟ ɩɥɚɧɟɬɚɪɧɨɣ ɡɭɛɱɚɬɨɣ ɩɟɪɟɞɚɱɢ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɜɪɚɳɚɸ-

ɳɟɝɨɫɹ ɜ ɤɨɪɩɭɫɟ ɰɟɧɬɪɚɥɶɧɨɝɨ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ, ɫɚɬɟɥɥɢɬɨɜ ɢ ɜɨɞɢɥɚ ɫ ɞɜɭɦɹ 

ɪɚɜɧɵɦɢ ɢ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɷɤɫɰɟɧɬɪɢɱɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ. 

ɋɚɬɟɥɥɢɬɵ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɤɨɥɟɫ ɫ ɧɚɪɭɠɧɵɦ ɡɭɛɱɚɬɵɦ ɜɟɧɰɨɦ ɢ ɭɫɬɚɧɨɜ-

ɥɟɧɵ ɧɚ ɷɤɫɰɟɧɬɪɢɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɜɨɞɢɥɚ, ɚ ɤɨɪɩɭɫ ɢɦɟɟɬ ɧɚɩɪɚɜɥɹɸɳɢɟ 

ɩɚɥɶɰɵ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɨ ɫɬɟɧɤɚɦɢ ɪɚɞɢɚɥɶɧɵɯ ɨɤɨɧ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ 

ɫɩɢɰɚɯ ɫɚɬɟɥɥɢɬɨɜ. ȼɨɞɢɥɨ ɫɦɨɧɬɢɪɨɜɚɧɨ ɧɚ ɩɨɞɲɢɩɧɢɤɚɯ ɜ ɫɬɚɤɚɧɟ, ɤɨɬɨɪɵɣ 

ɨɯɜɚɱɟɧ ɤɨɪɩɭɫɨɦ ɢ ɭɞɟɪɠɢɜɚɟɬɫɹ ɜ ɧɟɦ ɨɬ ɨɫɟɜɨɝɨ ɫɦɟɳɟɧɢɹ ɤɪɵɲɤɨɣ, ɩɪɢ-

ɤɪɟɩɥɟɧɧɨɣ ɤ ɫɬɚɤɚɧɭ ɜɢɧɬɚɦɢ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɭɩɨɦɹɧɭɬɨɝɨ ɩɚɬɪɨɧɚ ɭɫɥɨɠɧɟɧɚ ɢɡ-ɡɚ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɦ-

ɩɨɧɨɜɤɢ ɜɨɞɢɥɚ ɜɧɭɬɪɢ ɫɬɚɤɚɧɚ, ɚ ɬɚɤɠɟ ɧɟ ɢɦɟɟɬ ɩɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɩɪɨɯɨɞɧɨɝɨ 

ɨɬɜɟɪɫɬɢɹ ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɸ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ, 

ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɨɬɜɟɪɫɬɢɟ ɲɩɢɧɞɟɥɹ ɫɬɚɧɤɚ ɞɨɥɠɧɨ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ 

ɩɪɨɯɨɞɚ ɩɪɭɬɤɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
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Ɂɚɞɚɱɟɣ, ɧɚ ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɣ ɧɚɩɪɚɜɥɟɧɨ ɢɡɨɛɪɟɬɟɧɢɟ, ɹɜɥɹɟɬɫɹ ɭɩɪɨɳɟ-

ɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɠɢɦɧɨɝɨ ɫɚɦɨɰɟɧɬɪɢɪɭɸɳɟɝɨ ɩɚɬɪɨɧɚ, ɚ ɬɚɤɠɟ ɪɚɫɲɢɪɟ-

ɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɩɨɦɹɧɭɬɵɯ ɢɡɞɟɥɢɣ ɩɭɬɟɦ ɭɞɨɜɥɟɬɜɨ-

ɪɟɧɢɹ ɬɪɟɛɨɜɚɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɩɚɬɪɨɧɚɦ ɡɚɠɢɦɚɬɶ ɩɪɭɬ-

ɤɨɜɵɟ ɦɚɬɟɪɢɚɥɵ ɭɜɟɥɢɱɟɧɧɨɣ ɞɥɢɧɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟ-

ɪɚɰɢɣ ɩɪɢ ɬɨɤɚɪɧɨɣ ɨɛɪɚɛɨɬɤɟ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɩɪɟɞɥɨɠɟɧɨ ɡɚɠɢɦɧɨɣ ɫɚɦɨɰɟɧɬɪɢ-

ɪɭɸɳɢɣ ɩɚɬɪɨɧ ɜɵɩɨɥɧɢɬɶ ɫɨɞɟɪɠɚɳɢɦ ɫɨɫɬɚɜɧɨɣ ɤɨɪɩɭɫ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ 

ɡɚɞɧɸɸ ɱɚɫɬɶ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫɨ ɲɩɢɧɞɟɥɟɦ ɋɚɬɟɥɥɢɬɵ ɢɦɟɸɬ ɨɤɧɚ ɫ ɪɚɡɦɟ-

ɳɟɧɧɵɦɢ ɜ ɧɢɯ ɷɥɟɦɟɧɬɚɦɢ ɫɜɹɡɢ ɫ ɤɨɪɩɭɫɨɦ ɞɥɹ ɩɟɪɟɞɚɱɢ ɜɪɚɳɚɸɳɟɝɨ ɦɨ-

ɦɟɧɬɚ ɰɟɧɬɪɚɥɶɧɨɦɭ ɤɨɥɟɫɭ. ȼɨɞɢɥɨ ɜɵɩɨɥɧɟɧɨ ɩɭɫɬɨɬɟɥɵɦ ɫ ɩɪɨɯɨɞɧɵɦ ɰɟɧ-

ɬɪɚɥɶɧɵɦ ɨɬɜɟɪɫɬɢɟɦ. ɉɨɞɲɢɩɧɢɤɢ ɧɚ ɩɟɪɜɨɦ ɢ ɜɬɨɪɨɦ ɤɨɧɰɟ ɜɨɞɢɥɚ ɭɫɬɚ-

ɧɨɜɥɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɨɩɨɪɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɰɢ-

ɥɢɧɞɪɢɱɟɫɤɢɦɢ ɨɫɟɜɵɦɢ ɪɚɫɬɨɱɤɚɦɢ, ɜɵɩɨɥɧɟɧɧɵɦɢ ɫɨ ɫɬɨɪɨɧɵ ɜɧɭɬɪɟɧɧɟɣ 

ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɱɚɫɬɹɯ ɤɨɪɩɭɫɚ. 

ȼ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɦ ɜɚɪɢɚɧɬɟ ɢɫɩɨɥɧɟɧɢɹ ɜɨɞɢɥɨ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟ-

ɧɨ ɫɨɫɬɚɜɧɵɦ ɢɡ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɩɭɫɬɨɬɟɥɨɝɨ ɜɚɥɚ ɢ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɜɚɥɭ 

ɜ ɩɥɨɫɤɨɫɬɢ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɚ ɞɜɭɯ ɷɤɫɰɟɧɬɪɢɤɨɜɵɯ ɜɬɭɥɨɤ, ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɯ 

ɨɬ ɩɪɨɜɨɪɨɬɚ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɫɚɬɟɥɥɢɬɵ. 

ȼ ɱɚɫɬɧɨɦ ɫɥɭɱɚɟ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɜɚɥɭ ɜɬɭɥɤɢ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɞɜɭɯ ɪɚɜɧɵɯ 

ɢ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ ɧɚɩɪɚɜɥɟɧɧɵɯ ɷɤɫɰɟɧɬɪɢɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɦɨɝɭɬ ɛɵɬɶ 

ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɩɨ ɫɭɳɟɫɬɜɭ ɰɟɥɶɧɨɣ ɞɟɬɚɥɢ. Ⱦɥɹ ɮɢɤɫɚɰɢɢ ɨɬ ɩɪɨɜɨɪɨɬɚ 

ɷɤɫɰɟɧɬɪɢɤɨɜɵɯ(ɨɣ) ɜɬɭɥɨɤ(ɤɢ) ɧɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɦ ɜɚɥɭ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɬɟɯ-

ɧɢɱɟɫɤɢɟ ɫɬɚɧɞɚɪɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɬɚɤɢɟ ɤɚɤ ɩɪɢɡɦɚɬɢɱɟɫɤɢɟ ɲɩɨɧɤɢ ɢɥɢ ɜɢɧɬɵ. 

ɋɨɝɥɚɫɧɨ ɢɡɨɛɪɟɬɟɧɢɸ ɷɥɟɦɟɧɬɵ ɫɜɹɡɢ ɦɟɠɞɭ ɫɚɬɟɥɥɢɬɚɦɢ ɢ ɤɨɪɩɭɫɨɦ 

ɦɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɚɥɶɰɟɜ, ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɧɵɯ 

ɜ ɨɤɧɚɯ ɫɨɫɟɞɧɟɝɨ ɫ ɡɚɞɧɟɣ ɱɚɫɬɶɸ ɤɨɪɩɭɫɚ ɫɚɬɟɥɥɢɬɚ. ɉɪɢ ɷɬɨɦ ɩɚɥɶɰɵ ɭɫɬɚ-

ɧɨɜɥɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɨ ɫɬɟɧɤɚɦɢ ɨɤɨɧ ɞɪɭɝɨɝɨ ɫɚɬɟɥɥɢɬɚ 



22 

 

 

ɢ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɢɦ ɨɤɧɨɦ, ɜɵɩɨɥɧɟɧɧɵɦ ɜ ɡɚɞɧɟɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ. 

ȼ ɞɪɭɝɨɦ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɦ ɜɚɪɢɚɧɬɟ ɢɫɩɨɥɧɟɧɢɹ ɡɚɠɢɦɧɨɝɨ ɩɚɬɪɨɧɚ 

ɷɥɟɦɟɧɬɵ ɫɜɹɡɢ ɦɟɠɞɭ ɫɚɬɟɥɥɢɬɚɦɢ ɢ ɤɨɪɩɭɫɨɦ ɦɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ 

ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɧɵɯ ɜ ɡɚɞɧɟɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɚɥɶɰɟɜ, ɤɨɬɨ-

ɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɨ ɫɬɟɧɤɚɦɢ ɨɤɨɧ ɫɚɬɟɥɥɢ-

ɬɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɨɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ ɜɵɩɨɥ-

ɧɢɬɶ ɜ ɜɢɞɟ ɩɨɞɲɢɩɧɢɤɚ ɤɚɱɟɧɢɹ. 

ȼ ɫɥɟɞɭɸɳɟɦ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɦ ɜɚɪɢɚɧɬɟ ɢɫɩɨɥɧɟɧɢɹ ɩɚɬɪɨɧɚ ɫɚɬɟɥɥɢ-

ɬɵ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɷɤɫɰɟɧɬɪɢɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɜɨɞɢɥɚ ɫ ɜɨɡɦɨɠ-

ɧɨɫɬɶɸ ɨɩɨɪɵ ɩɨɫɪɟɞɫɬɜɨɦ ɬɟɥ ɤɚɱɟɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɬɟɥ ɤɚɱɟɧɢɹ ɦɟɠɞɭ ɫɚɬɟɥ-

ɥɢɬɨɦ ɢ ɜɨɞɢɥɨɦ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɫɮɟɪɢɱɟɫɤɢɟ ɪɨɥɢɤɢ, ɩɪɢ ɷɬɨɦ ɜ ɫɚ-

ɬɟɥɥɢɬɟ ɢ ɜɨɞɢɥɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɨɪɨɠɤɢ ɤɚɱɟɧɢɹ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɭɤɚɡɚɧɧɵɯ 

ɬɟɥ ɤɚɱɟɧɢɹ. Ɍɚɤɠɟ ɜ ɤɚɱɟɫɬɜɟ ɬɟɥ ɤɚɱɟɧɢɹ ɦɟɠɞɭ ɫɚɬɟɥɥɢɬɚɦɢ ɢ ɜɨɞɢɥɨɦ ɦɨ-

ɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɨɥɢɤɢ, ɩɪɢ ɷɬɨɦ ɧɚ ɷɤɫɰɟɧɬɪɢɱɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɹɯ ɜɨɞɢɥɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɨɪɨɠɤɢ ɤɚɱɟɧɢɹ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɭɤɚ-

ɡɚɧɧɵɯ ɬɟɥ ɤɚɱɟɧɢɹ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɨɛɪɟɬɟɧɢɟɦ ɩɪɟɞɥɨɠɟɧ ɜɚɪɢɚɧɬ ɢɫɩɨɥɧɟɧɢɹ ɩɚɬɪɨɧɚ, 

ɜ ɤɨɬɨɪɨɦ ɰɟɧɬɪɚɥɶɧɨɟ ɡɭɛɱɚɬɨɟ ɤɨɥɟɫɨ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɨ ɫ ɜɨɡɦɨɠɧɨ-

ɫɬɶɸ ɨɩɨɪɵ ɜ ɤɨɪɩɭɫɟ ɩɨɫɪɟɞɫɬɜɨɦ ɬɟɥ ɤɚɱɟɧɢɹ, ɚ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɫɥɟɞɧɢɯ ɜ 

ɰɟɧɬɪɚɥɶɧɨɦ ɡɭɛɱɚɬɨɦ ɤɨɥɟɫɟ ɢ ɤɨɪɩɭɫɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɨɪɨɠɤɢ ɤɚɱɟɧɢɹ. Ɍɟ-

ɥɚ ɤɚɱɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɫɮɟɪɢɱɟɫɤɢɯ ɪɨɥɢɤɨɜ, ɤɨɬɨɪɵɟ ɪɚɫ-

ɩɨɥɨɠɟɧɵ ɜ ɨɛɳɟɦ ɤɨɥɶɰɟɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɨɝɪɚɧɢɱɟɧɧɨɦ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɞɨ-

ɪɨɠɟɤ ɤɚɱɟɧɢɹ, ɨɛɪɚɡɨɜɚɧɧɵɦɢ ɧɚ ɜɧɟɲɧɟɦ ɞɢɚɦɟɬɪɟ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɥɟɫɚ, ɚ 

ɬɚɤɠɟ ɜ ɡɨɧɟ ɬɨɪɰɟɜɵɯ ɫɬɨɪɨɧ ɫɨɩɪɹɠɟɧɧɵɯ ɱɚɫɬɟɣ ɤɨɪɩɭɫɚ. Ɍɟɯɧɢɱɟɫɤɨɟ ɪɟ-

ɲɟɧɢɟ ɢɡɨɛɪɟɬɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɬɚɤɠɟ ɜɚɪɢɚɧɬ ɢɫɩɨɥɧɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɬɟ-

ɥɚ ɤɚɱɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɪɨɥɢɤɨɜ, ɤɨɬɨɪɵɟ 

ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɨɛɳɟɦ ɤɨɥɶɰɟɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɨɝɪɚɧɢɱɟɧɧɨɦ ɩɨɜɟɪɯɧɨɫɬɹɦɢ 

ɞɨɪɨɠɟɤ ɤɚɱɟɧɢɹ, ɨɛɪɚɡɨɜɚɧɧɵɦɢ ɧɚ ɜɧɟɲɧɟɦ ɞɢɚɦɟɬɪɟ ɰɟɧɬɪɚɥɶɧɨɝɨ ɡɭɛɱɚɬɨ-
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ɝɨ ɤɨɥɟɫɚ, ɚ ɬɚɤɠɟ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɤɥɨɧɟɧɧɵɯ ɩɨɞ ɭɝɥɨɦ 45° ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ 

ɜɪɚɳɟɧɢɹ ɭɩɨɦɹɧɭɬɨɝɨ ɤɨɥɟɫɚ ɜ ɡɨɧɟ ɬɨɪɰɟɜɵɯ ɫɬɨɪɨɧ ɫɨɩɪɹɠɟɧɧɵɯ ɱɚɫɬɟɣ 

ɤɨɪɩɭɫɚ. 

ȼ ɱɚɫɬɧɨɦ ɫɥɭɱɚɟ ɜɵɩɨɥɧɟɧɢɹ, ɩɚɬɪɨɧ ɦɨɠɟɬ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧ ɨɝɪɚɧɢ-

ɱɢɬɟɥɶɧɵɦ ɭɩɨɪɨɦ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɩɪɟɞɧɚɦɟɪɟɧɧɨɝɨ ɜɵɥɟɬɚ ɤɭɥɚɱɤɨɜ 

ɢɡ ɤɨɪɩɭɫɚ. ɍɩɨɪ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɩɨɞɜɢɠɧɨɝɨ ɜ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɩɨɞ-

ɩɪɭɠɢɧɟɧɧɨɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɞɧɟɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɫɬɟɪɠɧɹ ɫ 

ɨɫɶɸ, ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɫɢ ɩɚɬɪɨɧɚ. ɋɬɟɪɠɟɧɶ ɭɫɬɚɧɨɜɥɟɧ ɢ ɡɚɮɢɤɫɢɪɨɜɚɧ ɨɬ ɨɫɟ-

ɜɨɝɨ ɜɪɚɳɟɧɢɹ ɜ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ ɩɨɫɪɟɞɫɬɜɨɦ ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɧɟɦ ɫɤɨ-

ɫɨɜ, ɫɨɩɪɹɠɟɧɧɵɯ ɫ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɭɥɚɱɤɚ, ɩɪɢɱɟɦ ɦɟɠɞɭ ɫɤɨɫɚɦɢ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɫɬɟɪɠɧɹ ɪɚɫɩɨɥɨɠɟɧ ɜɵɫɬɭɩ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɡɚɢɦɨɞɟɣɫɬ-

ɜɢɹ ɫ ɤɚɧɚɜɤɨɣ ɜɵɩɨɥɧɟɧɧɨɣ ɧɚ ɪɚɛɨɱɭɸ ɞɥɢɧɭ ɜ ɛɨɤɨɜɨɣ ɝɪɚɧɢ ɤɭɥɚɱɤɚ. 

ɋɭɳɟɫɬɜɟɧɧɨɫɬɶ ɨɬɥɢɱɢɣ ɢɡɨɛɪɟɬɟɧɢɹ ɨɬ ɩɪɨɬɨɬɢɩɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɜ 

ɩɪɟɞɥɚɝɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɚɬɪɨɧɚ ɨɩɨɪɧɵɟ ɩɨɞɲɢɩɧɢɤɢ ɜɨɞɢɥɚ ɭɫɬɚɧɨɜɥɟɧɵ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɪɚɫɬɨɱɤɚɯ ɜɧɭɬɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɱɚɫ-

ɬɟɣ ɤɨɪɩɭɫɚ. ɗɬɨ ɭɩɪɨɫɬɢɥɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɜɨɞɚ ɡɚ ɫɱɟɬ ɢɡɴɹɬɢɹ ɜ ɧɟɦ ɫɬɚɤɚɧɚ 

ɢ ɩɨɡɜɨɥɢɥɨ ɤɨɦɩɨɧɨɜɚɬɶ ɩɥɚɧɟɬɚɪɧɭɸ ɩɟɪɟɞɚɱɭ ɩɭɫɬɨɬɟɥɵɦ ɜɨɞɢɥɨɦ ɫ ɞɨɫɬɚ-

ɬɨɱɧɵɦ ɩɨ ɪɚɡɦɟɪɭ ɩɪɨɯɨɞɧɵɦ ɨɬɜɟɪɫɬɢɟɦ ɞɥɹ ɡɚɠɢɦɚ ɜ ɩɚɬɪɨɧɟ ɞɥɢɧɧɨɦɟɪ-

ɧɨɝɨ ɩɪɭɬɤɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɨɞɚɜɚɟɦɨɝɨ, ɧɚɩɪɢɦɟɪ, ɱɟɪɟɡ ɲɩɢɧɞɟɥɶ ɫɬɚɧɤɚ ɜ 

ɪɭɱɧɨɦ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. ɉɨɫɥɟɞɧɟɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɪɚɫɲɢɪɹɟɬ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɡɞɟɥɢɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɨɩɟɪɚɰɢɣ ɬɨɤɚɪɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɱɬɨ ɦɨɠɟɬ ɧɚɣɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɝɢɛɤɢɯ ɚɜɬɨ-

ɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɢɫɬɟɦɚɯ. 

ɇɚ ɮɢɝ. 1 ɩɪɢɜɟɞɟɧ ɨɛɳɢɣ ɜɢɞ ɡɚɠɢɦɧɨɝɨ ɩɚɬɪɨɧɚ ɜ ɪɚɡɪɟɡɟ (Ⱥ-Ⱥ), ɧɚ 

ɮɢɝ. 2 - ɜɢɞ ɩɚɬɪɨɧɚ ɩɨ Ȼ-Ȼ ɧɚ ɮɢɝ. 1, ɧɚ ɮɢɝ. 3 - ɪɚɡɪɟɡ ɩɚɬɪɨɧɚ ɩɥɨɫɤɨɫɬɶɸ 

ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɨɫɶ ɨɝɪɚɧɢɱɢɬɟɥɶɧɨɝɨ ɭɩɨɪɚ ɜɵɥɟɬɚ ɤɭɥɚɱɤɨɜ (ɦɟɫɬɧɨɟ ɫɟ-

ɱɟɧɢɟ ȼ-ȼ ɧɚ ɮɢɝ. 1), ɧɚ ɮɢɝ. 4 - ɢɡɨɛɪɚɠɟɧɢɟ ɤɭɥɚɱɤɚ, ɧɚ ɮɢɝ. 5 - ɩɪɢɦɟɪ ɜɵ-

ɩɨɥɧɟɧɢɹ ɩɚɬɪɨɧɚ, ɧɚ ɮɢɝ. 6- ɩɪɢɦɟɪ ɜɵɩɨɥɧɟɧɢɹ ɷɤɫɰɟɧɬɪɢɤɨɜɨɝɨ ɩɨɞɲɢɩɧɢ-
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ɤɨɜɨɝɨ ɭɡɥɚ, ɧɚ ɮɢɝ. 7 - ɞɪɭɝɨɣ ɩɪɢɦɟɪ ɜɵɩɨɥɧɟɧɢɹ ɩɚɬɪɨɧɚ. 

 ɉɚɬɪɨɧ ɫɨɞɟɪɠɢɬ ɫɨɫɬɚɜɧɨɣ ɤɨɪɩɭɫ 1, ɜɤɥɸɱɚɸɳɢɣ ɩɟɪɟɞɧɸɸ ɱɚɫɬɶ 2 ɢ 

ɡɚɞɧɸɸ ɱɚɫɬɶ 3 ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫɨ ɲɩɢɧɞɟɥɟɦ ɫɬɚɧɤɚ. ȼ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ 2 ɤɨɪ-

ɩɭɫɚ ɜɵɩɨɥɧɟɧɵ ɪɚɞɢɚɥɶɧɵɟ ɧɚɩɪɚɜɥɹɸɳɢɟ Ɍɨɛɪɚɡɧɵɟ ɩɚɡɵ 4, ɜ ɤɨɬɨɪɵɯ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟɪɟɦɟɳɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɵ ɡɚɠɢɦɧɵɟ ɤɭɥɚɱɤɢ 5 ɫ ɨɝɪɚɧɢɱɢ-

ɬɟɥɶɧɵɦ ɭɩɨɪɨɦ ɢɯ ɜɵɥɟɬɚ. ɍɩɨɪ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ (ɮɢɝ. 3) ɩɨɞɜɢɠɧɨɝɨ ɜ ɨɫɟ-

ɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɩɨɞɩɪɭɠɢɧɟɧɧɨɝɨ ɭɩɪɭɝɢɦ ɷɥɟɦɟɧɬɨɦ 6 ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɞ-

ɧɟɣ ɱɚɫɬɢ 3 ɤɨɪɩɭɫɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɫɬɟɪɠɧɹ 7 ɫ ɨɫɶɸ, ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɫɢ ɩɚ-

ɬɪɨɧɚ. ɋɬɟɪɠɟɧɶ 7 ɭɩɨɪɚ ɭɫɬɚɧɨɜɥɟɧ ɢ ɡɚɮɢɤɫɢɪɨɜɚɧ ɨɬ ɨɫɟɜɨɝɨ ɜɪɚɳɟɧɢɹ ɜ 

ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ 2 ɤɨɪɩɭɫɚ ɩɨɫɪɟɞɫɬɜɨɦ ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɧɟɦ ɫɤɨɫɨɜ 8, ɫɨɩɪɹ-

ɠɟɧɧɵɯ ɫ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɭɥɚɱɤɚ 5, ɩɪɢɱɟɦ ɦɟɠɞɭ ɫɤɨɫɚɦɢ ɰɢɥɢɧɞɪɢ-

ɱɟɫɤɨɝɨ ɫɬɟɪɠɧɹ ɪɚɫɩɨɥɨɠɟɧ ɜɵɫɬɭɩ 9 ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɤɚ-

ɧɚɜɤɨɣ 10 ɜɵɩɨɥɧɟɧɧɨɣ ɧɚ ɪɚɛɨɱɭɸ ɞɥɢɧɭ ɖ ɜ ɛɨɤɨɜɨɣ ɝɪɚɧɢ ɤɭɥɚɱɤɚ. Ʉɭɥɚɱɤɢ 

5 ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɡɚɝɨɬɨɜɤɢ ɪɚɡɧɟɫɟɧɵ ɩɨ ɨɫɢ ɩɚɬɪɨɧɚ ɢ ɫɜɹɡɚɧɵ ɩɨɫɪɟɞɫɬɜɨɦ 

ɪɟɟɤ 11 ɫɨ ɫɩɢɪɚɥɶɧɵɦ ɞɢɫɤɨɦ 12, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ 

ɧɚ ɫɬɭɩɢɰɟ ɱɚɫɬɢ 2 ɤɨɪɩɭɫɚ. Ⱦɢɫɤ 12 ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɢɦɟɟɬ ɧɚ ɬɨɪɰɟ ɫɩɢɪɚɥɶ-

ɧɭɸ ɧɚɪɟɡɤɭ, ɫɨɟɞɢɧɟɧɧɭɸ ɫ ɡɭɛɶɹɦɢ ɪɟɟɤ 11 ɤɭɥɚɱɤɨɜ, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, 

ɫɨɟɞɢɧɟɧ ɫ ɦɟɯɚɧɢɡɦɨɦ ɩɪɢɜɨɞɚ ɜɵɫɨɤɨɣ ɪɟɞɭɤɰɢɢ. ɉɪɢɜɨɞ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ 

ɩɥɚɧɟɬɚɪɧɨɣ ɡɭɛɱɚɬɨɣ ɩɟɪɟɞɚɱɢ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɤɨɪɩɭɫɟ 1 ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɰɟɧɬɪɚɥɶɧɨɝɨ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ 13 ɜɧɭɬɪɟɧɧɟɝɨ ɡɚɰɟ-

ɩɥɟɧɢɹ, ɫɚɬɟɥɥɢɬɨɜ 14, 15 ɢ ɜɯɨɞɧɨɝɨ ɜɚɥɚ - ɜɨɞɢɥɚ 16 ɫ ɞɜɭɦɹ ɪɚɜɧɵɦɢ ɢ ɩɪɨ-

ɬɢɜɨɩɨɥɨɠɧɨ ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɷɤɫɰɟɧɬɪɢɱɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ 17 ɢ 18. ȼɪɚ-

ɳɟɧɢɟ ɨɬ ɤɨɥɟɫɚ 13 ɩɟɪɟɞɚɟɬɫɹ ɱɟɪɟɡ ɲɢɩɵ 19 ɫɩɢɪɚɥɶɧɨɦɭ ɞɢɫɤɭ 12. ɑɚɫɬɢ 2 

ɢ 3 ɤɨɪɩɭɫɚ ɢɦɟɸɬ ɫɨ ɫɬɨɪɨɧɵ ɢɯ ɜɧɭɬɪɟɧɧɟɣ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɰɢɥɢɧɞɪɢ-

ɱɟɫɤɢɟ ɨɫɟɜɵɟ ɪɚɫɬɨɱɤɢ 20 ɢ 21, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜ ɤɨɬɨɪɵɯ ɪɚɡɦɟɳɟɧɵ ɨɩɨɪ-

ɧɵɟ ɩɨɞɲɢɩɧɢɤɢ 22, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɫɜɨɛɨɞɧɵɯ ɤɨɧɰɚɯ ɜɨɞɢɥɚ 16. ȼ ɤɚɱɟ-

ɫɬɜɟ ɨɩɨɪɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ 22 ɜɨɞɢɥɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɞɢɚɥɶɧɨ-ɭɩɨɪɧɵɟ ɩɨɞ-

ɲɢɩɧɢɤɢ ɤɚɱɟɧɢɹ. ȼɨɞɢɥɨ 16 ɜɵɩɨɥɧɟɧɨ ɫɨɫɬɚɜɧɵɦ ɢɡ ɩɭɫɬɨɬɟɥɨɝɨ ɰɢɥɢɧɞɪɢ-



25 

 

 

ɱɟɫɤɨɝɨ ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɚ 23 ɢ ɠɟɫɬɤɨ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɯ ɧɚ ɧɟɦ ɜ ɩɥɨɫɤɨɫɬɢ 

ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɚ ɩɨɫɪɟɞɫɬɜɨɦ ɲɩɨɧɨɤ 24 ɞɜɭɯ ɷɤɫɰɟɧɬɪɢɤɨɜɵɯ ɜɬɭɥɨɤ 25. Ɉɫɶ 

ɰɟɧɬɪɚɥɶɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜɚɥɚ 23 ɩɚɪɚɥɥɟɥɶɧɚ ɨɫɹɦ ɭɱɚɫɬɤɨɜ ɜɨɞɢɥɚ, ɫɮɨɪɦɢɪɨ-

ɜɚɧɧɵɯ ɜɬɭɥɤɚɦɢ 25 ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɷɤɫɰɟɧɬɪɢɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 17 ɢ 18. ɇɚ 

ɷɤɫɰɟɧɬɪɢɤɨɜɵɯ ɜɬɭɥɤɚɯ 25 ɭɫɬɚɧɨɜɥɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɫɚɬɟɥɥɢɬɵ 

14 ɢ 15 ɜ ɜɢɞɟ ɤɨɥɟɫ ɫ ɧɚɪɭɠɧɵɦ ɡɭɛɱɚɬɵɦ ɜɟɧɰɨɦ ɞɥɹ ɡɚɰɟɩɥɟɧɢɹ ɫ ɜɧɭɬɪɟɧ-

ɧɢɦɢ ɡɭɛɶɹɦɢ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɥɟɫɚ 

13. ɋɚɬɟɥɥɢɬɵ 14, 15 ɢɦɟɸɬ ɧɟɫɤɨɥɶɤɨ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɜɨ-

ɤɪɭɝ ɫɜɨɟɣ ɨɫɢ ɫɤɜɨɡɧɵɯ ɨɤɨɧ 26. ȼ ɨɤɧɚɯ 26 ɪɚɡɦɟɳɟɧɵ ɧɚɩɪɚɜɥɹɸɳɢɟ ɷɥɟ-

ɦɟɧɬɵ 27 ɫɜɹɡɢ ɫ ɡɚɞɧɟɣ ɱɚɫɬɶɸ ɤɨɪɩɭɫɚ 3 ɜ ɜɢɞɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɚɥɶɰɟɜ, ɭɫ-

ɬɚɧɨɜɥɟɧɧɵɯ ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɢ ɜɯɨɞɧɨɝɨ ɜɚɥɚ 16 ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɡɚɢɦɨɞɟɣɫɬ-

ɜɢɹ ɫɨ ɫɬɟɧɤɚɦɢ ɨɤɨɧ ɫɚɬɟɥɥɢɬɨɜ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɩɚɥɶɰɵ 27 ɠɟɫɬɤɨ ɫɨɟɞɢ-

ɧɟɧɵ ɫ ɡɚɞɧɟɣ ɱɚɫɬɶɸ 3 ɤɨɪɩɭɫɚ. ɋɦɟɳɟɧɢɟ ɨɫɢ ɫɚɬɟɥɥɢɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ 

ɜɨɞɢɥɚ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɩɟɪɟɞɚɱɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɞɢɚɦɟɬɪɵ ɨɤɨɧ 26 

ɛɨɥɶɲɟ ɞɢɚɦɟɬɪɨɜ ɩɚɥɶɰɟɜ 27. ɋɚɬɟɥɥɢɬɵ 14, 15 ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɷɤɫɰɟɧɬɪɢɱ-

ɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɜɨɞɢɥɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɩɨɪɵ ɩɨɫɪɟɞɫɬɜɨɦ ɬɟɥ 28 ɤɚɱɟɧɢɹ, 

ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɜɢɞɟ ɫɮɟɪɢɱɟɫɤɢɯ ɪɨɥɢɤɨɜ. Ⱦɥɹ ɪɚɡɦɟɳɟɧɢɹ ɪɨɥɢɤɨɜ 28 ɜ ɫɚ-

ɬɟɥɥɢɬɚɯ ɢ ɷɤɫɰɟɧɬɪɢɤɨɜɵɯ ɜɬɭɥɤɚɯ 25 ɜɨɞɢɥɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɨɪɨɠɤɢ ɤɚɱɟ-

ɧɢɹ. ɋ ɬɟɦ ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɬɟɥɚ 28 ɤɚɱɟɧɢɹ ɜ ɤɨɥɶɰɟɜɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ 29, ɨɛ-

ɪɚɡɨɜɚɧɧɨɟ ɦɟɠɞɭ ɞɨɪɨɠɤɚɦɢ ɤɚɱɟɧɢɹ, ɜ ɷɤɫɰɟɧɬɪɢɤɨɜɵɯ ɜɬɭɥɤɚɯ 25 ɜɵɩɨɥɧɟ-

ɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɬɜɟɪɫɬɢɹ, ɜ ɤɨɬɨɪɵɯ ɪɚɫɩɨɥɨɠɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɡɚɢ-

ɦɨɞɟɣɫɬɜɢɹ ɫɨ ɫɮɟɪɢɱɟɫɤɢɦɢ ɪɨɥɢɤɚɦɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɡɚɩɨɪɧɵɣ ɷɥɟɦɟɧɬ 30. 

ɐɟɧɬɪɚɥɶɧɨɟ ɡɭɛɱɚɬɨɟ ɤɨɥɟɫɨ 13 ɭɫɬɚɧɨɜɥɟɧɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɩɨɪɵ ɜ ɤɨɪɩɭ-

ɫɟ 1 ɩɨɫɪɟɞɫɬɜɨɦ ɬɟɥ 31 ɤɚɱɟɧɢɹ, ɩɪɢ ɷɬɨɦ ɜ ɰɟɧɬɪɚɥɶɧɨɦ ɤɨɥɟɫɟ ɢ ɤɨɪɩɭɫɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɨɪɨɠɤɢ ɤɚɱɟɧɢɹ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɬɟɥ ɤɚɱɟɧɢɹ. Ɍɟɥɚ 

31 ɤɚɱɟɧɢɹ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɫɮɟɪɢɱɟɫɤɢɯ ɪɨɥɢɤɨɜ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɜ 

ɨɛɳɟɦ ɤɨɥɶɰɟɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 32, ɨɝɪɚɧɢɱɟɧɧɨɦ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɞɨɪɨɠɟɤ ɤɚ-

ɱɟɧɢɹ, ɨɛɪɚɡɨɜɚɧɧɵɦɢ ɧɚ ɜɧɟɲɧɟɦ ɞɢɚɦɟɬɪɟ ɰɟɧɬɪɚɥɶɧɨɝɨ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ 
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13, ɚ ɬɚɤɠɟ ɜ ɡɨɧɟ ɬɨɪɰɟɜɵɯ ɫɬɨɪɨɧ ɫɨɩɪɹɠɟɧɧɵɯ ɱɚɫɬɟɣ 2, 3 ɤɨɪɩɭɫɚ. 

Ɍɟɩɟɪɶ ɛɭɞɭɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɪɭɝɢɟ ɜɚɪɢɚɧɬɵ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɧɚɫɬɨɹɳɟɝɨ 

ɢɡɨɛɪɟɬɟɧɢɹ. ɂ ɬɨɥɶɤɨ ɬɟ ɱɚɫɬɢ, ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɢɡɨɛɪɚɠɟɧɧɨɝɨ ɧɚ ɮɢɝ. 

1-4 ɭɫɬɪɨɣɫɬɜɚ ɛɭɞɭɬ ɩɨɤɚɡɚɧɵ ɢ ɨɩɢɫɚɧɵ, ɚ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɢɞɟɧɬɢɱɧɵɯ ɢɥɢ 

ɚɧɚɥɨɝɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɬɟ ɠɟ ɫɫɵɥɨɱɧɵɟ ɩɨɡɢɰɢɢ. 

ɇɚ ɮɢɝ. 5 ɩɨɤɚɡɚɧ ɜɚɪɢɚɧɬ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɢɡɨɛɪɟɬɟɧɢɹ, ɝɞɟ ɰɟɧɬɪɚɥɶɧɨɟ 

ɡɭɛɱɚɬɨɟ ɤɨɥɟɫɨ 13 ɞɥɹ ɨɩɨɪɵ ɜ ɤɨɪɩɭɫɟ 1 ɭɫɬɚɧɨɜɥɟɧɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚ-

ɳɟɧɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɬɟɥ ɤɚɱɟɧɢɹ 31, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɜɢɞɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɪɨ-

ɥɢɤɨɜ ɫ ɩɟɪɟɤɪɟɳɟɧɧɵɦɢ ɨɫɹɦɢ. Ɋɨɥɢɤɢ 31 ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɨɛɳɟɦ ɤɨɥɶɰɟɜɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ, ɨɝɪɚɧɢɱɟɧɧɨɦ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɞɨɪɨɠɟɤ ɤɚɱɟɧɢɹ, ɨɛɪɚɡɨɜɚɧɧɵɦɢ 

ɧɚ ɜɧɟɲɧɟɦ ɞɢɚɦɟɬɪɟ ɤɨɥɟɫɚ 13, ɚ ɬɚɤɠɟ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɤɥɨɧɟɧɧɵɯ ɩɨɞ ɭɝɥɨɦ 

45° ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɭɤɚɡɚɧɧɨɝɨ ɤɨɥɟɫɚ ɜ ɡɨɧɟ ɬɨɪɰɟɜɵɯ ɫɬɨɪɨɧ ɫɨ-

ɩɪɹɠɟɧɧɵɯ ɱɚɫɬɟɣ 2, 3 ɤɨɪɩɭɫɚ. Ɇɟɠɞɭ ɫɚɬɟɥɥɢɬɚɦɢ 14, 15 ɢ ɜɨɞɢɥɨɦ 16 ɜ ɤɚ-

ɱɟɫɬɜɟ ɬɟɥ 28 ɤɚɱɟɧɢɹ ɬɚɤɠɟ ɭɫɬɚɧɨɜɥɟɧɵ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɨɥɢɤɢ, ɩɪɢ ɷɬɨɦ ɧɚ 

ɜɚɥɭ 23 ɫɨɫɬɚɜɧɨɝɨ ɜɨɞɢɥɚ ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɫɪɟɞɫɬɜɨɦ ɲɩɨɧɨɤ 24 ɷɤɫɰɟɧɬɪɢɤɨ-

ɜɵɟ ɜɬɭɥɤɢ 25, ɧɚ ɤɨɬɨɪɵɯ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɨɪɨɠɤɢ ɤɚɱɟɧɢɹ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ 

ɭɤɚɡɚɧɧɵɯ ɬɟɥ ɤɚɱɟɧɢɹ. Ɋɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɷɤɫɰɟɧɬɪɢɤɨɜɵɯ ɜɬɭɥɤɚɯ ɬɟɥɚ 28 

ɤɚɱɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɡɚɤɥɸɱɟɧɵ ɜ ɫɟɩɚɪɚɬɨɪ. ɉɨɞɲɢɩɧɢɤɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨ-

ɫɬɶɸ ɜɵɩɭɫɤɚɟɬɫɹ ɪɹɞ ɬɚɤɢɯ ɫɬɚɧɞɚɪɬɧɵɯ ɭɡɥɨɜ, ɤɨɬɨɪɵɟ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 

ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ.   

ɇɚ ɮɢɝ. 6 ɩɨɤɚɡɚɧ ɜɚɪɢɚɧɬ ɢɫɩɨɥɧɟɧɢɹ ɬɚɤɨɝɨ ɩɨɞɲɢɩɧɢɤɨɜɨɝɨ ɭɡɥɚ, ɜ 

ɤɨɬɨɪɨɦ ɷɤɫɰɟɧɬɪɢɤɨɜɵɟ ɜɬɭɥɤɢ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɷɤɫɰɟɧ-

ɬɪɢɱɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɰɟɥɶɧɨɣ ɞɟɬɚɥɢ 25. 

ȼ ɜɚɪɢɚɧɬɟ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɢɡɨɛɪɟɬɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɮɢɝ. 7, ɷɥɟ-

ɦɟɧɬɵ ɫɜɹɡɢ ɦɟɠɞɭ ɫɚɬɟɥɥɢɬɚɦɢ ɢ ɤɨɪɩɭɫɨɦ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɰɢɥɢɧɞɪɢɱɟ-

ɫɤɢɯ ɩɚɥɶɰɟɜ 27, ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɧɵɯ ɜ ɨɤɧɚɯ ɫɨɫɟɞɧɟɝɨ ɫ ɡɚɞɧɟɣ ɱɚɫɬɶɸ 3 

ɤɨɪɩɭɫɚ ɫɚɬɟɥɥɢɬɚ 14, ɩɪɢ ɷɬɨɦ ɩɚɥɶɰɵ ɭɫɬɚɧɨɜɥɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɡɚɢɦɨ-

ɞɟɣɫɬɜɢɹ ɫɨ ɫɬɟɧɤɚɦɢ ɨɤɨɧ 26 ɞɪɭɝɨɝɨ ɫɚɬɟɥɥɢɬɚ 15 ɢ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɢɦ 
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ɨɤɧɨɦ 33, ɜɵɩɨɥɧɟɧɧɵɦ ɜ ɡɚɞɧɟɣ ɱɚɫɬɢ 3 ɤɨɪɩɭɫɚ 1. ɐɟɧɬɪɚɥɶɧɨɟ ɡɭɛɱɚɬɨɟ ɤɨ-

ɥɟɫɨ 13 ɭɫɬɚɧɨɜɥɟɧɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɩɨɪɵ ɜ ɤɨɪɩɭɫɟ ɩɨɫɪɟɞɫɬɜɨɦ ɷɥɟɦɟɧɬɚ 

34 ɫɤɨɥɶɠɟɧɢɹ ɢɡ ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɋɚɬɟɥɥɢɬɵ 14, 15 ɬɚɤɠɟ ɭɫɬɚ-

ɧɨɜɥɟɧɵ ɧɚ ɷɤɫɰɟɧɬɪɢɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɜɨɞɢɥɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɩɨɪɵ ɩɨ-

ɫɪɟɞɫɬɜɨɦ ɷɥɟɦɟɧɬɨɜ ɫɤɨɥɶɠɟɧɢɹ ɢɡ ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɧɚɩɪɢɦɟɪ, 

ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɜɢɞɟ ɦɟɬɚɥɥɨɮɬɨɪɨɩɥɚɫɬɨɜɵɯ ɜɬɭɥɨɤ 35. Ɍɚɤ, ɜ ɪɚɡɥɢɱɧɵɯ ɨɬ-

ɪɚɫɥɹɯ ɬɟɯɧɢɤɢ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɫɜɟɪɬɧɵɟ ɜɬɭɥɤɢ ɟɜɪɨɩɟɣɫɤɨɝɨ ɩɪɨɢɡ-

ɜɨɞɢɬɟɥɹ. Ɇɟɬɚɥɥɨɮɬɨɪɨɩɥɚɫɬɨɜɚɹ ɥɟɧɬɚ (ɆɎɅ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɨɡɢ-

ɰɢɨɧɧɵɣ ɦɧɨɝɨɫɥɨɣɧɵɣ ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ. Ⱦɚɧɧɵɣ ɤɨɦɩɨɡɢɬ ɫɨ-

ɫɬɨɢɬ ɢɡ ɬɪɟɯ ɫɥɨɟɜ: ɫɬɚɥɶɧɨɣ ɨɫɧɨɜɵ ɫ ɦɟɞɧɵɦ ɢɥɢ ɥɚɬɭɧɧɵɦ ɩɨɤɪɵɬɢɟɦ; ɩɨ-

ɪɢɫɬɨɝɨ ɫɥɨɹ ɢɡ ɝɪɚɧɭɥ ɛɪɨɧɡɵ, ɧɚɩɟɱɟɧɧɨɝɨ ɧɚ ɫɬɚɥɶɧɭɸ ɦɟɞɧɺɧɧɭɸ ɢɥɢ ɥɚ-

ɬɭɧɢɪɨɜɚɧɧɭɸ ɨɫɧɨɜɭ; ɫɥɨɹ ɢɡ ɮɬɨɪɨɩɥɚɫɬɚ ɫ ɧɚɩɨɥɧɢɬɟɥɟɦ ɞɢɫɭɥɶɮɢɞ ɦɨɥɢɛ-

ɞɟɧɚ, ɩɨɤɪɵɜɚɸɳɟɝɨ ɬɨɧɤɨɣ ɩɥɟɧɤɨɣ ɝɪɚɧɭɥɵ ɛɪɨɧɡɵ (ɩɪɢɪɚɛɨɬɨɱɧɵɣ ɫɥɨɣ) ɢ 

ɡɚɩɨɥɧɹɸɳɟɝɨ ɩɭɫɬɨɬɵ ɩɨɪɢɫɬɨɝɨ ɛɪɨɧɡɨɜɨɝɨ ɫɥɨɹ. Ⱦɟɬɚɥɢ ɢɡ ɥɟɧɬɵ ɆɎɅ ɹɜ-

ɥɹɸɬɫɹ ɦɚɫɫɨɜɵɦɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɢɦɟɸɬ ɦɚɥɭɸ ɫɟɛɟɫɬɨɢɦɨɫɬɶ, ɩɨɷɬɨɦɭ 

ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ. ȼ ɢɧɨɦ ɩɪɚɤɬɢɱɟɫɤɨɦ ɜɚɪɢɚɧɬɟ, ɫɨɩɪɹɝɚɟ-

ɦɵɟ ɫ ɤɨɪɩɭɫɨɦ 1 ɩɨɜɟɪɯɧɨɫɬɢ ɰɟɧɬɪɚɥɶɧɨɝɨ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ 13 ɢ/ɢɥɢ ɫɨɩɪɹ-

ɝɚɟɦɵɟ ɫ ɫɚɬɟɥɥɢɬɚɦɢ 14, 15 ɷɤɫɰɟɧɬɪɢɱɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ 17, 18 ɜɨɞɢɥɚ, ɦɨɠɧɨ 

ɜɵɩɨɥɧɢɬɶ ɫ ɩɨɤɪɵɬɢɟɦ ɢɡ ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɜɵɫɨɤɢɦ ɤɨɷɮɮɢ-

ɰɢɟɧɬɨɦ ɫɤɨɥɶɠɟɧɢɹ, ɧɚɩɪɢɦɟɪ, ɧɚ ɨɫɧɨɜɟ ɩɥɚɫɬɦɚɫɫ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɨɥɢɚɦɢ-

ɞɨɜ, ɩɨɥɢɨɤɫɢɦɟɬɢɥɟɧɨɜ, ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɨɜ, ɩɨɥɢɛɭɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɨɜ.   

ȼɵɛɨɪ ɤɨɧɤɪɟɬɧɨɝɨ ɜɚɪɢɚɧɬɚ ɬɪɢɛɨɫɨɩɪɹɠɟɧɢɹ ɜ ɩɨɞɲɢɩɧɢɤɨɜɨɦ ɭɡɥɟ ɨɫɧɨ-

ɜɵɜɚɟɬɫɹ ɧɚ ɨɩɬɢɦɚɥɶɧɨɦ ɫɨɱɟɬɚɧɢɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɷɤɫ-

ɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɚɠɢɦɧɨɝɨ ɩɚɬɪɨɧɚ. 

Ɂɚɠɢɦɧɨɣ ɩɚɬɪɨɧ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȼɪɚɳɟɧɢɟ ɜɯɨɞɧɨɝɨ ɜɚ-

ɥɚ - ɜɨɞɢɥɚ 16 ɫ ɷɤɫɰɟɧɬɪɢɱɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɩɥɨɫɤɨɩɚ-

ɪɚɥɥɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɭɞɟɪɠɢɜɚɟɦɵɯ ɩɚɥɶɰɚɦɢ 27 ɨɬ ɜɪɚɳɟɧɢɹ ɫɚɬɟɥɥɢɬɨɜ 14, 

15, ɤɨɬɨɪɵɟ ɫɨɨɛɳɚɸɬ ɜɪɚɳɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɰɟɧɬɪɚɥɶɧɨɦɭ ɤɨɥɟɫɭ 13. Ⱦɚɥɟɟ 
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ɜɪɚɳɟɧɢɟ ɨɬ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ 13 ɩɟɪɟɞɚɟɬɫɹ ɫɩɢɪɚɥɶɧɨɦɭ ɞɢɫɤɭ 12 ɱɟɪɟɡ ɪɚɡ-

ɦɟɳɟɧɧɵɟ ɜ ɞɭɝɨɜɵɯ ɩɚɡɚɯ ɧɚ ɟɝɨ ɬɨɪɰɟ ɲɢɩɵ 19. ɋɩɢɪɚɥɶɧɵɣ ɞɢɫɤ 12, ɩɨɜɨ-

ɪɚɱɢɜɚɹɫɶ, ɫɨɨɛɳɚɟɬ ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɤɭɥɚɱɤɚɦ 5, ɤɨɬɨɪɵɟ ɫɯɨɞɹɬɫɹ ɢ 

ɡɚɠɢɦɚɸɬ ɡɚɝɨɬɨɜɤɭ ɞɟɬɚɥɢ. ɉɪɢ ɨɫɜɨɛɨɠɞɟɧɢɢ ɡɚɝɨɬɨɜɤɢ ɨɩɟɪɚɬɨɪ ɫ ɩɨɦɨ-

ɳɶɸ ɦɟɯɚɧɢɡɦɚ ɩɪɢɜɨɞɚ ɪɚɫɤɪɵɜɚɟɬ ɤɭɥɚɱɤɢ 5, ɩɟɪɟɦɟɳɟɧɢɟ ɤɨɬɨɪɵɯ ɨɬ ɰɟɧ-

ɬɪɚ ɤ ɩɟɪɢɮɟɪɢɢ ɤɨɪɩɭɫɚ 1 ɛɭɞɟɬ ɨɝɪɚɧɢɱɟɧɨ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɫɬɟɪɠɧɟɦ 7 

ɭɩɨɪɚ. Ʉɭɥɚɱɨɤ 5 ɦɨɠɟɬ ɩɟɪɟɞɜɢɝɚɬɶɫɹ ɩɨ ɪɚɞɢɚɥɶɧɵɦ ɩɚɡɚɦ 4 ɬɨɥɶɤɨ ɧɚ ɞɥɢ-

ɧɭ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɖ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɢɧɨɣ ɤɚɧɚɜɤɢ 10 ɩɪɢ ɤɚɫɚɧɢɢ ɤɨɧ-

ɰɚ ɩɨɫɥɟɞɧɟɣ ɤ ɜɵɫɬɭɩɭ 9 ɭɩɨɪɚ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɩɚɬɪɨɧɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 

ɡɚɳɢɬɚ ɨɬ ɜɵɥɟɬɚ ɤɭɥɚɱɤɨɜ ɜ ɫɥɭɱɚɟ ɧɟɩɪɟɞɜɢɞɟɧɧɨɝɨ ɯɨɞɚ ɪɟɣɤɢ ɩɪɢ ɧɟɫɨ-

ɜɟɪɲɟɧɫɬɜɟ ɭɩɪɚɜɥɟɧɢɹ ɨɩɟɪɚɬɨɪɨɦ, ɥɢɛɨ ɜ ɫɥɭɱɚɟ ɩɨɥɨɦɤɢ ɫɩɢɪɚɥɶɧɨ-

ɪɟɟɱɧɨɝɨ ɡɚɰɟɩɥɟɧɢɹ, ɤɨɝɞɚ ɤɭɥɚɱɨɤ 5 ɫɚɦɨɜɨɥɶɧɨ ɫɬɪɟɦɢɬɫɹ ɜɵɩɚɫɬɶ ɜ ɰɟɧ-

ɬɪɨɛɟɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢɡ ɤɨɪɩɭɫɚ ɩɚɬɪɨɧɚ. Ⱦɥɹ ɫɧɹɬɢɹ ɤɭɥɚɱɤɨɜ 5 ɧɭɠɧɨ 

ɧɚɠɚɬɶ ɧɚ ɜɟɪɯɧɸɸ ɜɵɫɬɭɩɚɸɳɭɸ ɱɚɫɬɶ ɫɬɟɪɠɧɹ 7, ɩɪɢ ɷɬɨɦ ɭɩɪɭɝɢɣ ɷɥɟɦɟɧɬ 

6 ɫɨɠɦɟɬɫɹ, ɜɵɫɬɭɩ 9 ɭɩɨɪɚ ɜɵɣɞɟɬ ɢɡ ɤɚɧɚɜɤɢ 10, ɱɬɨ ɨɛɟɫɩɟɱɢɬ ɫɜɨɛɨɞɧɨɟ 

ɩɟɪɟɞɜɢɠɟɧɢɟ ɤɭɥɚɱɤɨɜ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɭɥɚɱɤɢ ɫ ɩɨɦɨɳɶɸ ɦɟɯɚɧɢɡɦɚ ɢɯ 

ɩɪɢɜɨɞɚ ɦɨɠɧɨ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨ ɫɧɹɬɶ ɫ ɩɚɬɪɨɧɚ ɢ ɩɪɨɢɡɜɟɫɬɢ ɡɚɦɟɧɭ, ɞɟɣɫɬ-

ɜɭɹ ɜ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ.  
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Ɋɢɫɭɧɨɤ  1.9 – ɋɯɟɦɚ ɤ ɩɚɬɟɧɬɭ №EA026897B1. 
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2 ɊȺɁɊȺȻɈɌɄȺ ɆȿɊɈɉɊɂəɌɂɃ ɉɈ ɂɁȽɈɌɈȼɅȿɇɂɘ ȾȿɌȺɅɂ. 

  

2.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɜɵɩɭɫɤɚ ɢɡɞɟɥɢɣ. 

Ɍɢɩ ɩɪɨɢɡɜɨɞɫɬɜɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɤɪɟɩɥɟɧɢɹ ɨɩɟɪɚ-

ɰɢɣ ɄɁ.Ɉ.. 

ɍɫɥɨɜɧɨ ɪɚɡɥɢɱɚɸɬ ɬɪɢ ɨɫɧɨɜɧɵɯ ɬɢɩɚ ɩɪɨɢɡɜɨɞɫɬɜɚ: ɦɚɫɫɨɜɨɟ, ɫɟɪɢɣ-

ɧɨɟ ɢ ɟɞɢɧɢɱɧɨɟ. 

ɉɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɟɪɢɣɧɨɫɬɢ: 

ɞɥɹ ɦɚɫɫɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ - 21..ɈɁɄ ; ɞɥɹ ɤɪɭɩɧɨɫɟɪɢɣɧɨɝɨ - 102..ɈɁɄ ; 

ɞɥɹ ɫɪɟɞɧɟɫɟɪɢɣɧɨɝɨ - 2010..ɈɁɄ ; ɞɥɹ ɦɟɥɤɨɫɟɪɢɣɧɨɝɨ - 4020..ɈɁɄ ; ɞɥɹ 

ɟɞɢɧɢɱɧɨɝɨ - 40..ɈɁɄ . 

ɇɚ ɛɚɡɨɜɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɢɦɟɟɬɫɹ 30,0 ɪɚɛɨɱɢɯ ɦɟɫɬ. ɉɪɟɞɩɪɢɹɬɢɟ ɢɡɝɨ-

ɬɚɜɥɢɜɚɟɬ 150,0 ɧɚɢɦɟɧɨɜɚɧɢɣ ɞɟɬɚɥɟɣ ɢ ɧɚ ɨɞɧɭ ɞɟɬɚɥɶ ɜ ɫɪɟɞɧɟɦ ɩɪɢɯɨɞɢɬɫɹ 

ɩɨ 8 ɨɩɟɪɚɰɢɣ, ɬɨ ɟɫɬɶ 

40
0,30

80,150
..ОɁК . 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɢɡɜɨɞɫɬɜɨ ɹɜɥɹɟɬɫɹ ɦɟɥɤɨɫɟɪɢɣɧɵɦ. 

 

2.2 ȼɵɛɨɪ ɡɚɝɨɬɨɜɤɢ ɢ ɪɚɫɱɟɬ ɩɪɢɩɭɫɤɨɜ ɧɚ ɡɚɝɨɬɨɜɤɭ. 

1. ɂɫɯɨɞɧɚɹ ɡɚɝɨɬɨɜɤɚ: ɲɬɚɦɩɨɜɤɚ, 3,1

7,0..ɁɂА , ɦкɦRZ 160 , 

ɦкɦh Ɂɂ 250
..

, ɦɦɦкɦɄ 7,0 ; ɦɦ224,010005407,0 ; 12,0 . 

2. Ɂɚɝɨɬɨɜɤɚ ɩɨɫɥɟ ɱɟɪɧɨɜɨɝɨ ɨɛɬɚɱɢɜɚɧɢɹ ɦкɦRZ 80 ; ɦкɦh 80 ; 

ɦɦ013,006,0224,0 ; 09,0 , ɩɨɝɪɟɲɧɨɫɬɶ ɩɨ 11 ɤɜɚɥɢɬɟɬɭ: 

ɦɦɌ 22,0 . [10] 

3. Ɉɛɬɚɱɢɜɚɧɢɟ ɱɢɫɬɨɜɨɟ: ɦкɦRZ 20 ; ɦкɦh 30 ; ɦɦ008,0 ; 

055,0 . [10] 

ɑɢɫɬɨɜɨɟ ɨɛɬɚɱɢɜɚɧɢɟ: 
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мм

hRz
iiZчиɫɬфɪ i

25099,009,0013,008,008,02

 2

22

22

1

min

. 1 ; 

ɇɨɦɢɧɚɥɶɧɵɣ (ɪɚɫɱɟɬɧɵɣ) ɩɪɢɩɭɫɤ 
1min iɇɈɆ Aii Tzz  

ɦɦz
ɇɈɆi 338,0087,0251,0 ; 

ɦɦz ɱɢɫɬɮɪ 471,022,0251,0
min

.
. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɪɢɩɭɫɤ: 
ii AAii TTzz

1

minmax  

ɦɦz ɱɢɫɬɮɪ 558,022,0087,0251,0
max

.
. 

Ɉɛɬɚɱɢɜɚɧɢɟ ɱɟɪɧɨɜɨɟ: 

ɇɨɦɢɧɚɥɶɧɵɣ ɧɚɢɛɨɥɶɲɢɣ ɨɩɟɪɚɰɢɨɧɧɵɣ ɪɚɡɦɟɪ ɧɚ ɨɛɬɚɱɢɜɚɧɢɟ ɱɟɪɧɨ-

ɜɨɟ ммzФА чиɫɬфɪ
ɧɨмчиɫɬфɪчеɪɧфɪ 471,40471,040.

.. ; 

ммА чеɪɧфɪ
22,0

. 471,40 . 

Ɍɚɛɥɢɰɚ 2.1.- Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɢɩɭɫɤɨɜ ɧɚ ɞɟɬɚɥɶ 

Ɍɟɯɧɨɥɨɝɢɱɟ-

ɫɤɢɟ ɩɟɪɟɯɨ-

ɞɵ ɨɛɪɚɛɨɬɤɢ 

ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɗɥɟɦɟɧɬɵ ɩɪɢɩɭɫɤɨɜ 

Ɋɚ
ɫɱ

ɟɬ
. ɩ

ɪɢ
ɩɭ

ɫɤ
. 

Ɋɚ
ɫɱ

ɟɬ
. ɪ

ɚɡ
ɦ.

, ɦ
ɦ 

Ⱦ
ɨɩ

ɭɫ
ɤ,

 ɦ
ɤɦ

 ɉɪɟɞɟɥ. 

ɉɪɟɞ. 

ɡɧɚɱ. 

ɩɪɢɩ. 

zR  h    

min
M

 

maxM

 

min
z

 
maxz

 

Ɂɚɝɨɬɨɜɤɚ 160 250 0,224 0,12 - 41,83 2000 41,93 42,5

2 

- - 

Ɉɛɬɚɱɢɜɚɧɢɟ 

ɱɟɪɧɨɜɨɟ 
80 80 0,012 0,09 0,66 41,47 220 41,47 

40,8

1 

0,6

6 
1,63 

Ɉɛɬɚɱɢɜɚɧɢɟ 

ɱɢɫɬɨɜɨɟ 
20 30 0,008 0,055 0,25 40,33 87 40,33 

40,5

6 

0,2

5 
0,55 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɧ ɩɨ ɦɟɬɨɞɢɤɟ ɢɡɥɨɠɟɧɧɨɣ ɜ Д3Ж. 

Ɇɢɧɢɦɚɥɶɧɵɣ ɩɪɢɩɭɫɤ ɧɚ ɱɟɪɧɨɜɨɟ ɨɛɬɚɱɢɜɚɧɢɟ: 

ɦɦz ɱɟɪɧɮɪ 644,012,0224,025,016,0
22min

.
. 

ɇɨɦɢɧɚɥɶɧɵɣ (ɪɚɫɱɟɬɧɵɣ) ɩɪɢɩɭɫɤ ɧɚ ɨɛɬɚɱɢɜɚɧɢɟ ɱɟɪɧɨɟ: 
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ɦɦIEzz Ɂɂɱɟɪɧɮɪ
ɱɟɪɧɮɪ

ɧɨɦ 364,17,0664,0
..

min

.

. . 

Ɋɚɫɱɟɬɧɵɣ ɪɚɡɦɟɪ ɡɚɝɨɬɨɜɤɢ: 

ммzАА ɧɨм
чеɪɧфɪчеɪɧфɪɁɂ

3,1

7,0.... 83,41364,147,40 . 

 

2.3 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ. 

Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɞɜɭɦɹ ɦɟɬɨɞɚɦɢ  ɚɧɚɥɢɬɢɱɟ-

ɫɤɢɦ ɢ ɬɚɛɥɢɱɧɵɦ. 

Ɋɚɫɫɱɢɬɚɟɦ ɪɟɠɢɦɵ ɪɟɡɚɧɢɹ ɧɚ ɨɩɟɪɚɰɢɸ ɬɨɤɚɪɧɭɸ, ɚ ɢɦɟɧɧɨ – ɬɨɱɟɧɢɟ 

ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɚɦɟɬɪɨɦ 40ɦɦ. Ɋɚɫɱɟɬ ɩɪɨɜɟɞɟɦ ɩɨ Д17Ж. 

ȼ ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɚ ɜɵɛɢɪɚɟɦ ɬɨɤɚɪɧɵɣ ɩɪɨɯɨɞɧɨɣ ɭɩɨɪɧɵɣ ɪɟɡɟɰ ɫ 

ɩɥɚɫɬɢɧɨɣ ɢɡ ɬɜɟɪɞɨɝɨ ɫɩɥɚɜɚ Ɍ15Ʉ6, ɝɚɛɚɪɢɬɧɵɦɢ ɪɚɡɦɟɪɚɦɢ 16б10б100 ɦɦ 

ɩɨ ȽɈɋɌ 18879 – 73. 

Ɉɩɪɟɞɟɥɢɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 

t = (D-Н)/2 ɦɦ, 

ɝɞɟ D = 53.4 ɦɦ – ɞɢɚɦɟɬɪ ɡɚɝɨɬɨɜɤɢ, 

 Н = 40 ɦɦ – ɞɢɚɦɟɬɪ ɨɛɪɚɛɨɬɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ, ɩɨɥɭɱɢɦ:  

t = (53.4 – 50) /2 = 1.7 ɦɦ 

Ɍɚɤ ɤɚɤ ɜɵɫɨɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ  ɧɟ ɩɪɟɞɴ-

ɹɜɥɹɟɬɫɹ ɢ ɝɥɭɛɢɧɚ ɪɟɡɚɧɢɹ ɧɟɜɟɥɢɤɚ, ɬɨ ɩɪɢɧɢɦɚɟɦ ɩɨɞɚɱɭ S=0.7 ɦɦ/ɨɛ. 

ɋɤɨɪɨɫɬɶ  ɪɟɡɚɧɢɹ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

V = C  / (Tm  tx  Sy)  K    ɦ ɦɢɧ, 

ɝɞɟ Ɍ - ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɣɤɨɫɬɢ, ɦɢɧ; 

         (ɩɪɢ ɨɞɧɨɢɧɫɬɪɭɦɟɧɬɧɨɣ ɨɛɪɚɛɨɬɤɟ Ɍ=60 ɦɢɧ) 

 Э = 1.7 ɦɦ - ɝɥɭɛɢɧɚ ɪɟɡɚɧɢɹ; 

 S=0.7 ɦɦ ɨɛ – ɩɨɞɚɱɚ; 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ C  ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɟɩɟɧɟɣ ɜɵɛɢɪɚɟɦ ɢɡ Д17Ж 

ɉɨɥɭɱɚɟɦ  C  = 340, x = 0.15, y = 0.45, m = 0.2. 
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Ʉɨɷɮɮɢɰɢɟɧɬ K  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

K  = Km   Kɩ   Ku  

ɝɞɟ KЦ  - ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ; 

        Kɩ   - ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɫɨɫɬɨɹɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ; 

        Ku   - ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɬɟɪɢɚɥ ɢɧɫɬɪɭɦɟɧɬɚ; 

Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ KЦЯ ɩɨ ɮɨɪɦɭɥɟ  

Km = Kr  (750/ ɜ)ЧЯ 

ɝɞɟ KЫ = 1.0 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ɝɪɭɩɩɵ ɫɬɚɥɢ; 

 ɜ = 610 ɇ/ɦɦ2 – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɞɥɹ ɫɬɚɥɢ 45. 

ɉɪɢɧɹɜ Kɩ  = 0.8, Ku  = 1, ЧЯ = 1.75, ɩɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ 

ɮɨɪɦɭɥɭ, ɩɨɥɭɱɢɦ:  

Km  = 1.0  (750/610)1.75 = 1.44 

ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ, ɩɨɥɭɱɢɦ:  

Kv = 1.44  0.8  1.0 = 1.15 

ȼɵɛɪɚɜ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɟɩɟɧɟɣ ɢɡ ɬɚɛɥɢɰ ɢ ɩɨɞɫɬɚɜɥɹɹ ɢɯ ɜɟɥɢ-

ɱɢɧɵ ɜ ɮɨɪɦɭɥɭ , ɩɨɥɭɱɢɦ:  

V = 340 / (400.2  1.40.15  0.70.45)  1.15 = 200 ɦ ɦɢɧ 

ɑɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ  

n = 1000 v/( D) ɦɢɧ-1, 

ɝɞɟ  D = 40 ɦɦ – ɨɛɪɚɛɚɬɵɜɚɟɦɵɣ ɞɢɚɦɟɬɪ. 

ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ , ɩɨɥɭɱɢɦ:  

n = 1000 200/( 40) = 1273 ɦɢɧ-1 

ɍɬɨɱɧɢɜ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ, ɩɪɢɧɢɦɚɟɦ Ч=1250ɦɢɧ-1. 

Ⱦɥɹ ɞɚɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɭɬɨɱɧɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

V = D Ч/1000  ɦ/ɦɢɧ, 

ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ, ɩɨɥɭɱɢɦ:  
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   V = 40 1250/1000 = 196 ɦ/ɦɢɧ. 

Ɉɩɪɟɞɟɥɢɦ ɫɢɥɵ ɪɟɡɚɧɢɹ. ɋɢɥɵ ɪɟɡɚɧɢɹ ɛɭɞɭɬ ɞɟɣɫɬɜɨɜɚɬɶ ɜɞɨɥɶ ɬɪɟɯ 

ɨɫɟɣ ɤɨɨɪɞɢɧɚɬ б, в, г ɢ ɧɚɡɵɜɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ Pб, Pв, Pг. ɇɚɢɛɨɥɶɲɟɣ ɢɡ 

ɧɢɯ ɹɜɥɹɟɬɫɹ ɫɢɥɚ Pг, ɩɨɷɬɨɦɭ  ɞɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɜɟɞɟɦ ɩɨ ɧɟɣ.           

Pz = 10 Cp  tx  Sy  n  Kp  ɇ,                                         (2.2.) 

ɝɞɟ Cp = 200 – ɤɨɷɮɮɢɰɢɟɧɬ; 

      x, y, n - ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɢ. б = 1.0; y = 0.75;n = 0 

      Kp - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ  

Kp = Kmp  K p  K p  K p  K p                   (2.3.) 

ɝɞɟ   K p  - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ɝɥɚɜɧɨɝɨ ɭɝɥɚ ɜ ɩɥɚɧɟ; 

        K p  - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ɩɟɪɟɞɧɟɝɨ ɭɝɥɚ; 

        K p  - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ɡɚɞɧɟɝɨ ɭɝɥɚ; 

        K p  - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɞɢɭɫɚ ɧɚ ɜɟɪɲɢɧɟ ɪɟɡɰɚ. 

  Kmp - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɤɚɤ: 

Kmp = ( ɜ/750)Ч                      (2.4.) 

ɝɞɟ Ч =1 – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ. 

ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ, ɩɨɥɭɱɢɦ:  

Kmp = (610/750)1 = 0.81 

ɉɨ Д17Ж ɜɵɛɢɪɚɟɦ p = 0.98 ;K p  = 1.15 ; K p = 1.0 ; K p  = 0.87. 

ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ, ɩɨɥɭɱɢɦ:  

Kp = 1  0.98  1.15  1  0.87 = 0.81 

ɉɨɞɫɬɚɜɢɜ ɜɫɟ ɜɵɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ  ɩɨɥɭɱɚɟɦ  

Pz = 10  200  1.41  0.70.75  2000  0.81 = 1695 H. 

Ɉɩɪɟɞɟɥɢɦ ɨɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɜɪɟɦɹ ɩɨ ɮɨɪɦɭɥɟ  

TШ = Lɪ.ɯ./(SР ng) Т ɦɢɧ,                        (2.5.) 

ɝɞɟ Lɪ.ɯ. – ɞɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ  
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Lɪ.ɯ. = l+y+  ɦɦ,                                 (2.6.) 

ɝɞɟ  Х = 30 ɦɦ – ɞɥɢɧɚ ɪɟɡɚɧɢɹ; 

 в = 2 ɦɦ – ɜɟɥɢɱɢɧɚ ɜɪɟɡɚɧɢɹ; 

  = 0 ɦɦ –ɞɥɢɧɚ ɩɟɪɟɛɟɝɚ. 

ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ , ɩɨɥɭɱɢɦ:  

Lɪ.ɯ. = 30+2=32 ɦɦ 

ɉɨɞɫɬɚɜɥɹɹ ɷɬɢ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ , ɩɨɥɭɱɢɦ:  

To = 32 / (1250 0.7) = 0.037 ɦɢɧ 

Ɉɩɪɟɞɟɥɢɦ ɦɨɳɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɪɟɡɚ-

ɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 

Nɪɟɡ = Pг  Vɞ / (60 1020) ɤȼɬ, 

ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ , ɩɨɥɭɱɢɦ:  

Nɪɟɡ = 1695 1960/(60 1020) = 5.4 ɤȼɬ 

Ɉɫɬɚɥɶɧɵɟ ɪɟɠɢɦɵ ɪɟɡɚɧɢɹ ɪɚɫɫɱɢɬɚɟɦ ɬɚɛɥɢɱɧɵɦ ɦɟɬɨɞɨɦ. ȼ ɤɚɱɟɫɬɜɟ 

ɩɪɢɦɟɪɚ ɨɩɪɟɞɟɥɢɦ ɪɟɠɢɦɵ ɪɟɡɚɧɢɹ ɩɪɢ ɡɚɰɟɧɬɪɨɜɤɟ ɜɚɥɚ ɞɢɚɦɟɬɪɨɦ ɫɜɟɪɥɚ. 

Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɦ ɩɨ Д13Ж. 

Ƚɥɭɛɢɧɚ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ  

Э = Н/2 ɦɦ, 

ɝɞɟ Н – ɞɢɚɦɟɬɪ ɩɪɨɫɜɟɪɥɢɜɚɟɦɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɦɦ. 

ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ, ɩɨɥɭɱɢɦ:  

Э = 2,5/2 = 1,25 ɦɦ. 

Ⱦɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

Lɪ.ɯ. = Хɪɟɡ+в+Хɞɨɩ ɦɦ,   (2.7.) 

ɝɞɟ  Хɪɟɡ = 9,0 ɦɦ – ɞɥɢɧɚ ɪɟɡɚɧɢɹ; 

 в =   1,6 ɦɦ – ɜɟɥɢɱɢɧɚ ɜɪɟɡɚɧɢɹ; 

 Хɞɨɩ = 0 ɦɦ –ɞɥɢɧɚ ɩɟɪɟɛɟɝɚ. 

ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ, ɩɨɥɭɱɢɦ:  

Lɪ.ɯ. = 9,0 + 1,6 = 10,6 ɦɦ 
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ɇɚɡɧɚɱɢɦ ɩɨɞɚɱɭ ɧɚ ɨɛɨɪɨɬ ɲɩɢɧɞɟɥɹ: SШ=0.32 ɦɦ/ɨɛ 

Ɉɩɪɟɞɟɥɢɦ ɫɬɨɣɤɨɫɬɶ ɢɧɫɬɪɭɦɟɧɬɚ ɩɨ ɮɨɪɦɭɥɟ  

Tp = Tɦ ɦɢɧ,    (2.8.) 

ɝɞɟ Tɦ = 80 ɦɢɧ – ɫɬɨɣɤɨɫɬɶ ɦɚɲɢɧɧɨɣ ɪɚɛɨɬɵ ɢɧɫɬɪɭɦɟɧɬɚ. 

  - ɤɨɷɮɮɢɰɢɟɧɬ  ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɯɨɞɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭ-

ɥɟ  

 = Lɪɟɡ / Lɪɯ      (2.9.) 

ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ ɩɨɥɭɱɢɦ:  

 = 40/10,6 = 0.4 

Ɍp = 0.4  80 = 32 ɦɢɧ 

Ɋɚɫɫɱɢɬɚɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ V, ɦ/ɦɢɧ ɢ ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɲɩɢɧɞɟɥɹ Ч, 

ɦɢɧ-1. 

V = Vɬɚɛɥ.  K1  K2  K3 ɦ/ɦɢɧ,  

ɝɞɟ Vɬɚɛɥ. = 24ɦ/ɦɢɧ – ɬɚɛɥɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ. 

 K1 = 0.8 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚ-

ɥɚ; 

 K2 = 1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɬɨɣɤɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ; 

 K3 = 1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɨɬɧɨɲɟɧɢɹ Lɪɟɡ/Н. 

ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ, ɩɨɥɭɱɢɦ:  

V = 24 0.8 =19.2 ɦ/ɦɢɧ. 

Ɂɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɨɛɨɪɨɬɨɜ ɲɩɢɧɞɟɥɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ  

n = 100 19.2/( 25) = 245 ɦɢɧ-1. 

ɉɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ ɩɪɢɧɢɦɚɟɦ Ч=250 ɦɢɧ-1. ɍɬɨɱɧɢɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ 

ɩɨ ɮɨɪɦɭɥɟ : 

V = 25 250/1000 = 19.6 ɦ/ɦɢɧ 

Ɉɩɪɟɞɟɥɢɦ ɨɫɧɨɜɧɨɟ ɦɚɲɢɧɧɨɟ ɜɪɟɦɹ ɩɨ ɮɨɪɦɭɥɟ  

To = 10,6/(250 0.32) = 1.33 ɦɢɧ. 
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Ɋɟɠɢɦɵ ɪɟɡɚɧɢɹ ɧɚ ɨɫɬɚɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɪɚɫɫɱɢɬɚɟɦ ɚɧɚɥɨɝɢɱɧɨ ɢ ɪɟ-

ɡɭɥɶɬɚɬɵ  ɡɚɧɟɫɟɦ ɜ ɬɚɛɥɢɰɭ (ɬɚɛɥ. 2.2.). 

 

Ɍɚɛɥɢɰɚ 2.2. – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ 

№ № ɇɚɢɦɟɧɨɜɚɧɢɟ t Ⱦ nɞ V S Lɪɯ To 

 

ɨɩ. 
 

ɩɟɪ 

ɨɩɟɪɚɰɢɢ ɢɥɢ  
ɩɟɪɟɯɨɞɚ 

 

ɦɦ 

 

ɨɛ/ 
ɦɢɧ 

 

ɦ/ 
ɦɢɧ 

 

ɦɦ/ 

ɨɛ 

 

ɦɦ 

 

ɦɢɧ 

05  

 

 

Ɍɨɤɚɪɧɚɹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

 

ɬɨɱɢɬɶ 40 

 

1.7 

 

40 

 

1250 

 

196 

 

0.7 

 

35 

 

0.05 

 2 ɩɨɞɪɟɡɚɬɶ ɬɨɪɟɰ 1.6 85 160 25 0.6 20 0.21 

 

3

0 

ȼɟɪɬɢɤ.-
ɮɪɟɡɟɪɧɚɹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɮɪɟɡ. ɩɨɜɟɪɯɧɨɫɬɶ  

1.6 

 

100 

 

630 

 

198 

 

2 

 

104 

 

0.1 

 

 

ɮɪɟɡ. ɩɨɜɟɪɯɧɨɫɬɶ  

1.6 

 

100 

 

630 

 

198 

 

2 

 

104 

 

0.1 

 

3

5 

ȼɟɪɬɢɤ.-
ɫɜɟɪɥɢɥɶɧ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɰɟɧɬɪɨɜɚɬɶ  

1 

 

8 

 

1000 

 

27 

 

0.16 

 

11 

 

0.07 

 

 

 

ɫɜɟɪɥɢɬɶ 

 

2.5 

 

5 

 

1400 

 

22 

 

0.1 

 

12 

 

0.07 

 

 

 

ɡɟɧɤɨɜɚɬɶ 

 

1 

 

7 

 

1400 

 

25 

 

0.16 

 

5 

 

0.02 

4

0 

 

ɧɚɪɟɡɚɬɶ ɪɟɡɶɛɭ  

1 

 

6 

 

250 

 

7 

 

1 

 

16 

 

0.11 

 

 

2.4 Ɋɚɫɱɟɬ  ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɨɫɧɚщɟɧɢɹ. 

2.4.1 ȼɵɛɨɪ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɜɟɪɥɚ ɞɥɹ ɡɚɰɟɧɬɪɨɜɤɢ 

Ɉɩɪɟɞɟɥɹɟɦ ɪɟɠɢɦ ɪɟɡɚɧɢɹ ɩɨ ɧɨɪɦɚɬɢɜɚɦ: 

 ɝɥɭɛɢɧɚ ɪɟɡɚɧɢɹ ɦɦt 3 ; 

 ɧɚɯɨɞɢɦ ɩɨɞɚɱɭ ɧɚ ɨɛɨɪɨɬ ɨɛɦɦS 6,0
0

; 
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 ɫɤɨɪɨɫɬɶ ɝɥɚɜɧɨɝɨ ɞɜɢɠɟɧɢɹ ɪɟɡɚɧɢɹ k
StT

DC

y

xm

q

, 

ɝɞɟ D  - ɞɢɚɦɟɬɪ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɪɚɜɧɵɣ ɦɦ35 ; 

Ɍ  - ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ, ɪɚɜɧɵɣ ɦɦ50 ; 

t  - ɝɥɭɛɢɧɚ ɪɟɡɚɧɢɹ, ɦɦ ; 

S - ɩɨɞɚɱɚ ɧɚ ɨɛɨɪɨɬ, ɨɛɦɦ ; 

ɦɢɧɦ1,75,0
6,0350

3510
6,03,045,0

6,0

; 

 ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɢ ɨɫɟɜɚɹ ɫɢɥɚ 

p

yxq

ɦкɪ kStDɋM 10 , 

ɝɞɟ 2,2q ; 0,1x ; 8,0y  [7], 

47,1
750

1250

750

75,075,0

ɜ
pk ; 

ɦɇMкɪ 87747,16,0335012,010
1,00,12,2 ; 

p

yx

ɪ kStɋɊ 10
0

, 

ɝɞɟ 0,1x ; 75,0y  [7]. 

16,1
750

3,0

ɜ
pk , 

ɇɊ 4,99616,16,034210
75,0

0
. 

Ɉɫɟɜɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɫɢɥɵ ɪɟɡɚɧɢɹ ɦɨɠɧɨ ɪɚɡɥɨɠɢɬɶ ɧɚ ɞɜɟ ɫɢɥɵ: 

1. Q  - ɞɟɣɫɬɜɭɸɳɭɸ ɧɨɪɦɚɥɶɧɨ ɤ ɨɛɪɚɡɭɸɳɟɣ ɤɨɧɭɫɚ sinxPQ , ɝɞɟ 

 - ɭɝɨɥ ɤɨɧɭɫɧɨɫɬɢ ɯɜɨɫɬɨɜɢɤɚ. 

2. ɋɢɥɭ R  - ɞɟɣɫɬɜɭɸɳɭɸ ɜ ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɭɪɚɜɧɨɜɟɲɢ-

ɜɚɸɳɭɸ ɪɟɚɤɰɢɸ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɬɨɱɤɟ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɭɫɚ. 

ɋɢɥɚ Q  ɫɨɡɞɚɟɬ ɤɚɫɚɬɟɥɶɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ T  ɫɢɥɵ ɪɟɡɚɧɢɹ; ɫ ɭɱɟɬɨɦ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɭɫɚ ɨ ɫɬɟɧɤɢ ɜɬɭɥɤɢ : 
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sinxPQT . 

Ɇɨɦɟɧɬ ɬɪɟɧɢɹ ɦɟɠɞɭ ɯɜɨɫɬɨɜɢɤɨɦ ɢ ɜɬɭɥɤɨɣ: 

ΔdDP
M x

ɬɪ 04,01
sin4

21

. . 

ɉɪɢɪɚɜɧɢɜɚɟɦ ɦɨɦɟɧɬ ɬɪɟɧɢɹ ɤ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɦɨɦɟɧɬɭ ɫɢɥ ɫɨɩɪɨɬɢɜ-

ɥɟɧɢɹ ɪɟɡɚɧɢɸ, ɬ.ɟ. ɤ ɦɨɦɟɧɬɭ, ɫɨɡɞɚɸɳɟɦɭɫɹ ɩɪɢ ɪɚɛɨɬɟ ɡɚɬɭɩɢɜɲɢɦɫɹ ɢɧɫɬ-

ɪɭɦɟɧɬɨɦ, ɤɨɬɨɪɵɣ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ ɬɪɟɯ ɪɚɡ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɨɦɟɧɬɨɦ, ɩɪɢ-

ɧɹɬɵɦ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɢɧɫɬɪɭɦɟɧɬɚ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

ΔdDPɆɆ x
ɬɪɪɫ 04,01

sin4
3 21

... . 

ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɤɨɧɭɫɚ ɯɜɨɫɬɨɜɢɤɚ: 

2

21

.

dd
dcp , 

ɢɥɢ 

ΔP

M
d

x

pc

cp
04,01

sin6
..

.
, 

ɝɞɟ ɇɦM pc 877
..

 - ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɢɥ ɪɟɡɚɧɢɸ, 

HPx 4,996  - ɨɫɟɜɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɪɟɡɚɧɢɹ, 

096,0  - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɬɚɥɢ ɩɨ ɫɬɚɥɢ, 

 - ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɤɨɧɭɫɨɜ Ɇɨɪɡɟ ɪɚɜɟɧ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 031 , 

02618,0031sin ; 

5Δ  - ɨɬɤɥɨɧɟɧɢɟ ɭɝɥɚ ɤɨɧɭɫɚ; 

ɦɦɦdcp 028192,0192,28
2,014,996096,0

02618,08776
. . 

ɉɨ 8225577ȽɈɋɌ  ɜɵɛɢɪɚɟɦ ɛɥɢɠɧɢɣ ɛɥɢɠɚɣɲɢɣ ɛɨɥɶɲɢɣ ɤɨɧɭɫ, ɬ.ɟ. 

ɤɨɧɭɫ Ɇɨɪɡɟ №3, ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 
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ɦɦD 627,31 ; ɦɦD 6,31
1

; ɦɦd 2,25
2

; ɦɦd 5,24
max3

; ɦɦl 5,17
max3

; 

ɦɦɚ 5,6 ; ɦɦɫ 16 ; ɦɦɟ 24
max

; ɦɦR 8 ; ɦɦ07,0 ; ɦɦb 6,11 . 

3. Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɪɢɧɢɦɚɟɦ ɩɨ 8014953ȽɈɋɌ : ɞɥɢɧɚ 

ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɦɦ30 ; ɞɥɢɧɚ ɨɩɪɚɜɤɢ ɦɦ7,124 ; ɨɛɳɚɹ ɞɥɢɧɚ ɢɧɫɬɪɭ-

ɦɟɧɬɚ ɦɦ196 ; ɞɥɢɧɚ ɢɧɫɬɪɭɦɟɧɬɚ ɛɟɡ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɷɥɟɦɟɧɬɚ 

ɦɦ190 . 

4. Ɍɜɟɪɞɵɣ ɫɩɥɚɜ ɩɥɚɫɬɢɧɵ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ 22ȼɌ  

ɩɪɢɧɢɦɚɟɦ 615ɄɌ , ɮɨɪɦɭ 2515 ɩɨ 822209ȽɈɋɌ  ɢɥɢ ɮɨɪɦɭ 21  ɩɨ 

8225400ȽɈɋɌ . ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɩɨɹ ɩɪɢɧɢɦɚɟɦ ɥɚɬɭɧɶ 63Ʌ . Ʉɨɪɩɭɫ 

ɢɡ ɯɫɬ40  ɩɨ 814543ȽɈɋɌ . 

5. Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɞɥɹ, ɨɫɧɚɳɟɧɧɨɣ ɩɥɚɫɬɢɧɚɦɢ ɢɡ ɬɜɟɪɞɨɝɨ 

ɫɩɥɚɜɚ, ɩɪɢɧɢɦɚɟɦ ɩɨ 7512509ȽɈɋɌ . 

 

2.4.2 Ɋɚɫɱɟɬ ɦɟɬɚɥɥɨɪɟɠɭщɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɠɟɫɬ-

ɤɨɫɬɶ 

Ɋɚɫɱɟɬ ɢɧɫɬɪɭɦɟɧɬɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɠɟɫɬɤɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ ɫɪɚɜ-

ɧɟɧɢɹ ɬɪɟɯ ɩɚɪɚɦɟɬɪɨɜ: 
zP , 

.ɞɨɩzP , 
.ɠɟɫɬzP . 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɞɨɩɭɫɤɚɟɦɚɹ, ɩɪɨɱɧɨɫɬɶɸ ɢɧɫɬɪɭɦɟɧɬɚ ɩɪɢ ɢɡ-

ɜɟɫɬɧɵɯ ɪɚɡɦɟɪɚɯ ɤɨɪɩɭɫɚ: 

 ɞɥɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ  

l

d

l

d
P uu
ɞɨɩz

1032

22

.
, 

ɝɞɟ 
u
 - ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɢɡɝɢɛɟ ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɣ ɫɬɚɥɢ ɪɚɜɟɧ 

Ɇɉɚ20 ; 

l  - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɲɢɧɵ ɢɧɫɬɪɭɦɟɧɬɚ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɨɩɚɫɧɨɝɨ 

ɫɟɱɟɧɢɹ, ɦɦ . 
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ɇP ɞɨɩz 16105
1012410

1020106,31
13

623

.
. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ, ɞɨɩɭɫɤɚɟɦɚɹ ɠɟɫɬɤɨɫɬɶɸ ɢɧɫɬɪɭɦɟɧɬɚ, ɨɩɪɟɞɟ-

ɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɞɨɩɭɫɬɢɦɨɣ ɫɬɪɟɥɵ ɩɪɨɝɢɛɚ: 

3.

3

l

JEf
P ɠɟɫɬz , 

ɝɞɟ f  - ɞɨɩɭɫɤɚɟɦɚɹ ɫɬɪɟɥɚ ɩɪɨɝɢɛɚ ɪɚɜɧɚɹ ɦɦ1,0 ; 

ɉɚE 1111
1015,2109,1  - ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ; 

J  - ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ ɤɨɪɩɭɫɚ (ɞɥɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ 

49434
1049106,3105,005,0 ɦdJ ). 

ɇP ɠɟɫɬz 1941
10124

1049102101,03
33

9113

.
, 

ɇkStCP p

yx

p 4,99616,16,03421010
75,0

0
. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɩɨɥɧɹɟɬɫɹ ɨɫɧɨɜɧɨɟ ɭɫɥɨɜɢɟ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɢ 

ɠɟɫɬɤɨɫɬɢ ɦɟɬɚɥɥɨɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɚ ɢɦɟɧɧɨ: 

.. ɠɟɫɬzzɞɨɩz PPP  

19414,99616105 . 
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3 ɈɉɂɋȺɇɂȿ ɄɈɇɋɌɊɍɄЦɂɂ ɂ ɉɊɂɇЦɂɉ ɊȺȻɈɌɕ ɉɊɂ-

ɋɉɈɋɈȻɅȿɇɂə 

 

3.1. Ɉɛɨɫɧɨɜɚɧɢɟ ɫɯɟɦɵ ɧɨɜɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ  

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɨɤɚɪɧɵɯ ɨɩɟɪɚɰɢɣ ɫɜɹɡɚɧɧɵɯ ɫ ɢɡɝɨɬɨɜɥɟɧɢɟɦ ɞɟɬɚɥɟɣ 

ɬɢɩɚ “ɜɚɥ” ɱɚɫɬɨ ɩɪɢɯɨɞɢɬɫɹ ɞɟɥɚɬɶ ɩɨɞɪɟɡɤɭ ɬɨɪɰɨɜ, ɫɧɢɦɚɬɶ ɮɚɫɤɢ, ɬɨɱɢɬɶ 

ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɤɚɧɚɜɤɢ. ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɨɱɧɨɝɨ ɰɟɧɬɪɢɪɨɜɚɧɢɹ ɜɚɥɚ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɢɦɟɧɹɬ  ɬɪɺɯ ɤɭɥɚɱɤɨɜɵɣ ɤɥɢɧɨɜɨɣ ɫɚɦɨ-

ɰɟɧɬɪɢɪɭɸɳɢɣɫɹ ɬɨɤɚɪɧɵɣ ɩɚɬɪɨɧ ɫ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ ɫɨɫɬɨɹɳɢɣ ɢɡ 

ɜɨɡɞɭɯɨɩɨɞɜɨɞɹɳɟɣ ɦɭɮɬɵ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɚɧɧɨɝɨ ɩɚɬɪɨɧɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.1.  

ɞɚɧɧɵɣ ɩɚɬɪɨɧ ɭɫɬɪɨɟɧ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɬɪɢ ɩɨɥɡɭɧɚ 6 ɭɫɬɚɧɨɜɥɟɧɵ 

ɜ ɩɚɡɚɯ ɤɨɪɩɭɫɚ 5. ɤ ɩɨɥɡɭɧɚɦ ɩɪɢɤɪɟɩɥɟɧɵ ɤɭɥɚɱɤɢ 8 ɫ ɩɨɦɨɳɶɸ ɫɭɯɚɪɟɣ 7 ɢ 

ɜɢɧɬɨɜ 19. ȼ ɩɨɥɨɫɬɢ ɲɩɢɧɞɟɥɹ ɫɬɚɧɤɚ, ɤɨɬɨɪɚɹ ɫɨɟɞɢɧɟɧɚ ɫɨ ɲɬɨɤɨɦ ɩɧɟɜɦɚ-

ɬɢɱɤɨɝɨ ɩɪɢɜɨɞɚ ɭɫɬɚɧɨɜɥɟɧɚ ɝɨɥɨɜɤɚ 10. ɜ ɝɨɥɨɜɤɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɬɪɢ ɩɚɡɚ 

ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɭɝɥɨɦ ɧɚɤɥɨɧɚ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜ ɧɢɯ ɜɯɨɞɢɥɢ ɜɵɫɬɭɩɵ ɩɨɥɡɭ-

ɧɨɜ 6. ɗɬɨ ɫɨɟɞɢɧɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɨɛɪɚɡɨɜɚɬɶ ɤɥɢɧɨɜɨɟ ɫɨɩɪɹɠɟɧɢɟ. 
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Ɋɢɫɭɧɨɤ 3.1 -  Ɍɨɤɚɪɧɵɣ ɬɪɺɯ ɤɭɥɚɱɤɨɜɵɣ ɤɥɢɧɨɜɨɣ ɩɚɬɪɨɧ 

 

ɉɧɟɜɦɨɰɢɥɢɧɞɪ, ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 3.2, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɡɚɞ-

ɧɟɦ ɤɨɧɰɟ ɲɩɢɧɞɟɥɹ ɢ ɜɪɚɳɚɟɬɫɹ ɜɦɟɫɬɟ ɫ ɧɢɦ.  

 

 

 

ɚ) ɛ) 

ɚ) ɜɪɚɳɚɸɳɢɣɫɹ ɩɧɟɜɦɨɰɢɥɢɧɞɪ; ɛ) ɜɨɡɞɭɯɨɩɨɞɜɨɞɹɳɚɹ ɦɭɮɬɚ 

Ɋɢɫɭɧɨɤ 3.2 - ɉɧɟɜɦɨɰɢɥɢɧɞɪ 
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3.2 Ɋɚɫɱɟɬ ɫɢɥ ɡɚɠɢɦɚ ɡɚɝɨɬɨɜɤɢ 

ɋɢɥɚ ɡɚɠɢɦɚ ɨɞɧɢɦ ɤɭɥɚɱɤɨɦ ɢɧɟɪɰɢɨɧɧɨɝɨ ɩɚɬɪɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ Д12Ж: 
2 00,001 cos30ɡW G R n  ,                                 (3.1) 

ɝɞɟ G – ɜɟɫ ɜɪɚɳɚɸɳɢɯɫɹ ɝɪɭɡɨɜ, ɤɝ ; 

R – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɝɪɭɡɚ ɞɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɩɚɬɪɨɧɚ, ɦ; 

n – ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɲɩɢɧɞɟɥɹ, ɦɢɧ-1
. 

 

2 00,001 0,4 0,07 800 cos30 15,52ɡW  ɤɝɫ. 

 

ɋɢɥɚ ɡɚɠɢɦɚ ɞɜɭɦɹ ɤɭɥɚɱɤɚɦɢ Д16Ж: 
2 00,001 cos30 2ɡɫɭмW G R n .                           (3.2) 

 

2 00,001 0,4 0,07 800 cos30 2 31,04ɡɫɭмW  ɤɝɫ. 

 

ɡɫɭмW =310 ɇ. 

ɇɚɢɛɨɥɶɲɢɣ ɡɚɠɢɦ ɞɟɬɚɥɢ ɜ ɩɚɬɪɨɧɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɦɨɦɟɧ-

ɬɚ ɨɬ ɫɢɥɵ ɪɟɡɚɧɢɹ, ɤɨɬɨɪɚɹ ɜɵɡɵɜɚɟɬ ɫɢɥɭ ɬɪɟɧɢɹ ɦɟɠɞɭ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɨɛɪɚ-

ɛɚɬɵɜɚɟɦɨɣ ɡɚɝɨɬɨɜɤɢ ɢ ɤɭɥɚɱɤɚɦɢ. ȼɨɡɧɢɤɚɟɬ ɹɜɥɟɧɢɟ ɫɚɦɨɡɚɬɹɝɢɜɚɧɢɟ, ɤɨɬɨ-

ɪɨɟ ɢɫɤɥɸɱɚɟɬ ɩɪɨɢɡɜɨɥɶɧɨɟ ɩɪɨɜɨɪɚɱɢɜɚɧɢɟ ɡɚɝɨɬɨɜɤɢ ɜ ɩɚɬɪɨɧɟ. 

 

3.3 Ɋɚɫɱɟɬ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ 

ȼ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɦɢ ɞɟɬɚɥɹɦɢ ɹɜɥɹɸɬɫɹ ɜɢɧ-

ɬɵ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɣ ɩɪɨɬɢɜɨɜɟɫɵ ɫɨɟɞɢɧɟɧɵ ɫ ɤɭɥɚɱɤɚɦɢ. 

ɗɬɢ ɜɢɧɬɵ ɪɚɱɢɜɵɚɸɬ ɩɨ ɢɡɝɢɛɚɸɳɢɦ ɧɚɩɪɹɠɟɧɢɹɦ ɩɨ ɮɨɪɦɭɥɟ,  [1,8]: 

max

3

32M

d
,                                                  (3.3) 
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ɝɞɟ Mmax – ɦɨɦɟɧɬ ɩɟɪɟɞɚɜɚɟɦɵɣ ɩɪɢ ɜɪɚɳɟɧɢɢ ɩɚɬɪɨɧɚ ɨɬ ɩɪɨɬɢɜɨɜɟɫɨɜ ɤɭ-

ɥɚɱɤɚɦ, ɇ∙ɦ; 

 d – ɞɢɚɦɟɬɪ ɜɢɧɬɚ, ɦ. 

 

Ɍɨɝɞɚ: max
33

6

32 32 19,53
0,011 11

3,14 160 10

Md м мм  

 

ɉɪɢɧɢɦɚɟɦ ɫɬɚɧɞɚɪɬɧɵɣ ɜɢɧɬ Ɇ12-8gɯ25 ȽɈɋɌ 1476-84. 

 

3.4 Ɋɚɫɱɟɬ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɧɚ ɬɨɱɧɨɫɬɶ 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɢ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɫɫɱɢɬɚɬɶ ɞɨɩɭɫɬɢɦɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ “ɰɟɧ-

ɬɪɚ” ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɛɚɡɵ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɡɚɝɨɬɨɜɤɢ 

ɉɨɝɪɟɲɧɨɫɬɶ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ Д15Ж: 

 

 
2 2 2 2 2 2

1 2( ) ( )ɩɪ ɬ ɬ ɛ ɡ ɭ и ɩи ɬE K k k , (3.4) 

 

ɝɞɟ δ=200ɦɤɦ – ɜɵɞɟɪɠɢɜɚɟɦɵɣ ɞɨɩɭɫɤ ɧɚ ɛɢɟɧɢɟ; 

 Ʉɬ=1,1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɤɥɨɧɟɧɢɟ ɪɚɫɫɟɹɧɢɹ ɡɧɚɱɟɧɢɣ 

ɫɨɫɬɚɜɥɹɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɨɬ ɡɚɤɨɧɚ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ; 

 Ʉm1=0,85 – ɭɱɢɬɵɜɚɟɬ ɭɦɟɧɶɲɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɢ 

ɛɚɡɢɪɨɜɚɧɢɹ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɧɚ ɧɚɫɬɪɨɟɧɧɵɯ ɫɬɚɧɤɚɯ; 

Ʉm2=0,75 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɩɨɝɪɟɲɧɨɫɬɢ ɨɛɪɚɛɨɬɤɢ ɜ 

ɫɭɦɦɚɪɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ, ɜɵɡɵɜɚɟɦɨɣ ɮɚɤɬɨɪɚɦɢ, ɧɟ ɡɚɜɢɫɹɳɢɦɢ ɨɬ ɩɪɢɫɩɨ-

ɫɨɛɥɟɧɢɹ. 
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3.4.1 ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɛɚɡɢɪɨɜɚɧɢɹ ɡɚɝɨɬɨɜɤɢ 

ɇɚ ɪɢɫɭɧɤɟ 3.3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɛɚɡɢɪɨɜɚɧɢɹ ɡɚɝɨɬɨɜɤɢ ɞɥɹ ɟɟ ɞɚɥɶ-

ɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɟ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɬɨɱɧɨɫɬɢ ɞɚɧɧɭɸ ɞɟɬɚɥɶ ɧɟɨɛɯɨɞɢɦɨ 

ɥɢɲɢɬɶ ɩɹɬɢ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ (ɩɟɪɟɦɟɳɟɧɢɟ ɩɨ oz, oy  ɢ ɨɯ ɢ ɜɪɚɳɟɧɢɹ ɜɨ-

ɤɪɭɝ ɨɫɟɣ ɨz ɢ ɨɭ. ȼɪɚɳɟɧɢɟ ɜɨɤɪɭɝ ɨɫɢ ɨɯ ɨɫɬɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɜɪɚɳɟɧɢɟ ɲɩɢɧɞɟɥɹ ɫ ɡɚɝɨɬɨɜɤɨɣ). 

 

Ɋɢɫɭɧɨɤ 3.3 - ɋɯɟɦɚ ɛɚɡɢɪɨɜɚɧɢɹ ɡɚɝɨɬɨɜɤɢ 

 

3.4.2 Ɋɚɫɱɟɬ ɬɨɱɧɨɫɬɢ 

Ɋɚɫɱɟɬ ɜɟɞɟɦ ɩɨ ɦɟɬɨɞɢɤɟ ɢɡɥɨɠɟɧɧɨɣ ɜ Д5Ж. 

Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɭɸ ɬɨɱɧɨɫɬɶ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɩɨ ɩɚɪɚɦɟɬɪɭ : 

1. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɝɪɟɲɧɨɫɬɶ ɛɚɡɢɪɨɜɚɧɢɹ ɦɦTdɛ 075,02sin2 . 

2. ɉɨɝɪɟɲɧɨɫɬɶ ɡɚɤɪɟɩɥɟɧɢɹ 04,0ɡ . 

3. ɉɨɝɪɟɲɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɮɚɤɬɢɱɟɫɤɚɹ ɦɦɡɛɭ 115,0 . 

4. ɋɭɦɦɚɪɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ: 

 

ɦɦɫɬ 100015,0
..

, 

 

ɦɦk ɫɬ 0105,0015,07,0
..

. 

 

5. Ⱦɨɩɭɫɬɢɦɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ 
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ɦɦkT ɫɬɭ 19,000011,004,0
2

..

22 . 

 

Ɍ.ɤ., ɭɭ , ɬɨ ɩɪɟɞɥɚɝɚɟɦɚɹ ɫɯɟɦɚ ɛɚɡɢɪɨɜɚɧɢɹ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ 

ɫɯɟɦɚ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɩɪɢɟɦɥɟɦɵ. 

 

6. ɋɭɦɦɚɪɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

 

ɦɦkɌ
ɫɬɭɩɪ 035,0165,02,0

222

. ..
 

 

7. ɉɨɝɪɟɲɧɨɫɬɶ ɫɨɛɪɚɧɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

 

ɧɡɭɩɩɪɫɌ .
, 

 

ɝɞɟ ɭɩ  - ɩɨɝɪɟɲɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɧɚ ɫɬɚɧɤɟ ɨɩɪɟɞɟɥɹɸɬ 

ɩɨ ɮɨɪɦɭɥɟ ɢɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ : 

 

l

SL
ɭɩ

1 , 

ɝɞɟ L  - ɞɥɢɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɡɚɝɨɬɨɜɤɢ, ɦɦ ; 

S  - ɦɚɤɫɢɦɚɥɶɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɧɚɩɪɚɜɥɹɸɳɟɣ ɲɩɨɧɤɨɣ ɩɪɢɫɩɨɫɨɛɥɟ-

ɧɢɹ ɢ ɩɚɡɨɦ ɫɬɨɥɚ ɫɬɚɧɤɚ; ɦɦS 07,0  ɞɥɹ ɩɨɫɚɞɤɢ 9814 hH ; 

l  - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɩɨɧɤɚɦɢ; ɝɞɟ ɦɦl 350 ; 

 

ɦɦɭɩ 051,0
350

25007,0
. 
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ɡ  - ɩɨɝɪɟɲɧɨɫɬɶ ɡɚɤɪɟɩɥɟɧɢɹ ɪɚɜɧɚ ɧɭɥɸ, ɬ.ɤ. ɭɫɬɚɧɨɜɤɚ ɡɚɝɨɬɨɜɤɢ ɩɪɨ-

ɢɡɜɨɞɢɬɫɹ ɛɟɡ ɡɚɡɨɪɨɜ; 

ɧ  - ɩɨɝɪɟɲɧɨɫɬɶ ɧɚɫɬɪɨɣɤɢ ɪɚɜɧɚ ɧɭɥɸ. 

 

ɦɦɌɫ 034,000051,02,0 . 

 

ɇɚ ɱɟɪɬɟɠɟ ɨɛɳɟɝɨ ɜɢɞɚ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɫɬɚɜɥɟɧɨ ɡɧɚ-

ɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɦɦ10015,0 . 

 

8. Ɂɚɩɚɫ ɬɨɱɧɨɫɬɢ ɦɦɌɌ 166,0034,02,0 . 

 

 3.5. Ɋɚɫɱɟɬ ɩɪɭɠɢɧɵ. 

ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɩɪɭɠɢɧɵ ɩɨ Д3Ж. ɍɫɬɚɧɨɜɢɦ ɧɟɨɛɯɨɞɢɦɵɟ 

ɩɚɪɚɦɟɬɪɵ ɩɪɭɠɢɧɵ  

P1 – ɫɢɥɚ ɩɪɭɠɢɧɵ ɩɪɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɢ  

P2 – ɫɢɥɚ ɩɪɭɠɢɧɵ ɩɪɢ ɪɚɛɨɱɟɣ ɞɟɮɨɪɦɚɰɢɢ  

N - ɜɵɧɨɫɥɢɜɨɫɬɶ  

D – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɩɪɭɠɢɧɵ  

 - ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɢɧɟɪɰɢɨɧɧɵɣ ɡɚɡɨɪ ɩɪɭɠɢɧɵ ɫɠɚɬɢɹ. 

 

P3 = P2/(1-0.05) P2/(1-0.25)                    (3.6) 

 

Ɍɚɤ ɤɚɤ P1 = 25 ɤɝɫ ɢ P2 = 100 ɤɝɫ, ɩɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ 

ɮɨɪɦɭɥɭ, ɩɨɥɭɱɢɦ:   

 

Ɋ3 = 105  133 ɤɝɫ  
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N = 1 10
7

 D = 75  80 ɦɦ   = 0.05  0.25. 

ȼɵɛɢɪɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɡɚɞɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ, ɢ ɫɬɪɟɦɥɟɧɢɹ ɨɛɟɫɩɟɱɢɬɶ ɧɚɢ-

ɛɨɥɟɟ ɤɪɢɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ, ɨɫɬɚɧɚɜɥɢɜɚɟɦɫɹ ɧɚ ɜɢɬɤɟ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɞɚɧ-

ɧɵɦɢ  

ɩɪɭɠɢɧɚ II ɤɥɚɫɫɚ, ɪɚɡɪɹɞɚ 3 ȽɈɋɌ 13772-68. ɇɨɦɟɪ 69 

Ɋ3 = 125, D = 20, d = 25. 

z1 = 8.230 ɤɝɫ ɦɦ – ɠɟɫɬɤɨɫɬɶ ɩɟɪɜɨɝɨ ɜɢɬɤɚ. 

fɡ = 15.460 – max ɩɪɨɝɢɛ ɩɟɪɜɨɝɨ ɜɢɬɤɚ, ɦɦ. 

ɋɬɚɥɶ 65Ƚ ɩɨ ȽɈɋɌ 1050-74. HRCɷ = 46…52 

3 = 96 ɤɝɫ ɦɦ2
 – max ɤɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ. 

 

ȼɵɛɢɪɚɟɦ ɪɚɛɨɱɢɣ ɯɨɞ ɩɪɭɠɢɧɵ h = 10 ɦɦ. ɀɟɫɬɤɨɫɬɶ ɩɪɭɠɢɧɵ ɨɩɪɟɞɟ-

ɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ  

z = (P2-P1) h ɤɝɫ ɦɦ                                     (3.7) 

 

ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ , ɩɨɥɭɱɢɦ:  

 

z = 3.75 ɤɝɫ ɦɦ. 

 

ɑɢɫɥɨ ɪɚɛɨɱɢɯ ɜɢɬɤɨɜ ɩɪɭɠɢɧɵ  

 

n = z1/z ɲɬ;                             (3.8) 

 

ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ, ɩɨɥɭɱɢɦ:  

n = 20.98/3  6 

 

ɍɬɨɱɧɹɟɦ ɠɟɫɬɤɨɫɬɶ ɩɨ ɮɨɪɦɭɥɟ  
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z = z1/n ɤɝɫ ɦ;                              (3.9) 

 

ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ, ɩɨɥɭɱɢɦ:  

 

           z = 20.98/6 = 3.49 

ɉɪɢ ɩɨɥɭɬɨɪɚ ɧɟɪɚɛɨɱɢɯ ɜɢɬɤɚɯ n1 = n+n2 = 6+1.5 =7 ɜɢɬɤɨɜ. 

ɒɚɝ ɩɪɭɠɢɧɵ  

                          t = f3 + d ɦɦ                                               (3.10) 

 

ɉɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ , ɩɨɥɭɱɢɦ:  

 

t = 5+5 = 10 ɦɦ. 

 

3.6 Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ  

Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚ-

ɬɟɥɶɧɨɣ, ɬɚɤ ɤɚɤ ɨɬ ɷɬɨɝɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɡɚɜɢɫɢɬ ɠɢɡɧɶ ɢ ɡɞɨɪɨɜɶɟ ɪɚɛɨɬɧɢ-

ɤɨɜ. ɇɚɪɭɲɟɧɢɟ ɭɫɥɨɜɢɣ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɥɚɱɟɜɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɱɟɥɨɜɟɤ ɞɨɥ-

ɠɟɧ ɯɨɪɨɲɨ ɡɧɚɬɶ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɫɨɛɥɸɞɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟ-

ɫɤɢɣ ɩɪɨɰɟɫɫ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

Ɉɧ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɟɧ ɩɪɨɯɨɞɢɬɶ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɣ ɤɨɧɬɪɨɥɶ, ɤɨɬɨɪɵɣ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜɜɨɞ-

ɧɵɣ ɢɧɫɬɪɭɤɬɚɠ, ɢ ɨɛɳɢɣ ɢɧɫɬɪɭɤɬɚɠ. Ɍɚɤɠɟ ɪɚɛɨɱɢɣ ɞɨɥɠɟɧ ɛɵɬɶ ɜ ɩɨɥɧɨɦ 

ɨɛɴɟɦɟ ɢ ɪɟɝɭɥɹɪɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɪɚɛɨɱɟɣ ɨɞɟɠɞɨɣ, ɨɛɭɜɶɸ ɢ ɫɪɟɞɫɬɜɚɦɢ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ.  

Ⱦɥɹ ɪɚɛɨɬɵ ɧɚ ɤɚɠɞɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɞɨɥɠɧɚ ɛɵɬɶ ɞɨɥɠɧɨɫɬɧɚɹ ɢɧɫɬ-

ɪɭɤɰɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɟɪɟɱɟɧɶ ɧɟɨɛɯɨɞɢ-

ɦɵɯ ɞɟɣɫɬɜɢɣ ɢ ɨɛɹɡɚɧɧɨɫɬɟɣ ɪɚɛɨɬɧɢɤɚ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ, ɜɨ ɜɪɟɦɹ ɪɚ-
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ɛɨɬɵ, ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ ɢ ɜɨ ɜɪɟɦɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵ-

ɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ. 

Ɋɚɡɪɚɛɨɬɤɚ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ ɡɚɤɪɟɩɥɹɟɬɫɹ ɡɚ ɫɩɟɰɢɚɥɢɫɬɨɦ ɩɨ 

ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɪɢ ɢɯ ɪɚɡɪɚɛɨɬɤɟ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɧɨɪɦɚɬɢɜɧɵɟ 

ɚɤɬɵ ɢ ɢɧɫɬɪɭɤɰɢɢ ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɍɚɤɠɟ ɪɚɛɨɬɧɢɤ ɞɨɥɠɟɧ ɭɦɟɬɶ ɨɤɚɡɵɜɚɬɶ ɩɟɪɜɭɸ ɞɨɜɪɚɱɟɛɧɭɸ ɦɟɞɢɰɢɧ-

ɫɤɭɸ ɩɨɦɨɳɶ ɩɨɫɬɪɚɞɚɜɲɢɦ. 

ɋɚɦɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɩɨɦɟɳɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɨ ɧɚɝɥɹɞ-

ɧɵɦɢ ɩɨɫɨɛɢɹɦɢ ɢ ɜɫɟɦ ɧɟɨɛɯɨɞɢɦɵɦ ɢɧɜɟɧɬɚɪɟɦ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

 

 

3.7 Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ ɧɚ ɩɪɨɢɡɜɨɞ-

ɫɬɜɟ  

ɋɚɦɨɣ ɝɥɚɜɧɨɣ ɰɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ. 

Ⱦɥɹ ɟɝɨ ɩɨɞɞɟɪɠɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɱɟɥɨɜɟɤ ɛɵɥ ɜ ɯɨɪɨɲɟɣ ɮɢɡɢ-

ɱɟɫɤɨɣ ɮɨɪɦɟ. Ɍɚɤɠɟ ɨɧ ɞɨɥɠɟɧ ɪɟɝɭɥɹɪɧɨ ɩɪɨɯɨɞɢɬɶ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ. 

ɋ ɷɬɨɣ ɰɟɥɶɸ ɧɟɨɛɯɨɞɢɦɨ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɨɪɝɚɧɢɡɨɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɞɨɫɬɭɩ ɪɚɛɨɬɧɢɤɨɜ ɜ ɬɪɟɧɚɠɟɪɧɵɟ ɡɚ-

ɥɵ, ɛɚɫɫɟɣɧɵ, ɞɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɧɢɦɚɬɶɫɹ ɜ ɫɩɨɪɬɢɜɧɵɯ ɫɟɤɰɢɹɯ, ɚ ɬɚɤɠɟ 

ɦɚɬɟɪɢɚɥɶɧɨ ɢ ɦɨɪɚɥɶɧɨ ɫɬɢɦɭɥɢɪɨɜɚɬɶ ɪɚɛɨɬɧɢɤɨɜ, ɤɨɬɨɪɵɟ ɜɟɞɭɬ ɡɞɨɪɨɜɵɣ 

ɨɛɪɚɡ ɠɢɡɧɢ. 

 

 

3.8 Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɷɤɨɥɨɝɢɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ  

ɗɤɨɥɨɝɢɹ ɢ ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɡɚɞɚ-

ɱɟɣ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɦ ɩɪɨɰɟɫɫɨɦ, ɜ ɤɨɬɨɪɨɦ ɢɫɩɨɥɶɡɭ-
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ɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ ɢ ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɧɚɧɟɫɬɢ ɡɧɚɱɢ-

ɬɟɥɶɧɵɣ ɜɪɟɞ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, ɜ ɫɥɭɱɚɟ ɧɚɪɭɲɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨ-

ɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɞɚɧɧɨɝɨ ɮɚɤɬɨɪɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɞɨɥɠɧɨ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ 

ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɫɪɟɞɫɬɜɚɦɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɡɚɳɢɬɵ (ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ 

ɬ.ɞ.). ɇɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɩɪɚɜɢɥɶɧɭɸ ɫɛɨɪɤɭ ɢ ɭɬɢɥɢɡɚɰɢɸ ɜɪɟɞɧɵɯ ɢ 

ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ, ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɢɯ ɩɨɩɚɞɚɧɢɹ ɜ ɨɤɪɭɠɚɸɳɟɸ ɫɪɟɞɭ, ɱɬɨ 

ɦɨɠɟɬ ɩɨɜɥɟɱɶ ɡɚ ɫɨɛɨɣ ɡɚɝɪɹɡɧɟɧɢɟ ɢɥɢ ɟɳɟ ɯɭɠɟ ɡɚɪɚɠɟɧɢɟ ɦɟɫɬɧɨɫɬɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɞɧɨɣ ɢ ɝɥɚɜɧɵɯ ɡɚɞɚɱ ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɜɥɹɟɬɫɹ ɷɤɨɥɨ-

ɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. 

  

 

3.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɢɫɩɨɫɨɛɥɟ-

ɧɢɹ 

 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɧɚ ɨɩɟɪɚɰɢɸ ɮɪɟ-

ɡɟɪɨɜɚɧɢɹ ɞɟɬɚɥɢ. 

 

ɋɬɨɢɦɨɫɬɶ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ: 

zɄCC
0

,                                                 (3.11) 

ɝɞɟ
0
C  - ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɣ ɭɫɥɨɜɧɨɣ ɞɟɬɚɥɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ; 

Ʉ  - ɤɨɷɮɮɢɰɢɟɧɬ ɫɥɨɠɧɨɫɬɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ Д6, 25]; 

z  - ɤɨɥɢɱɟɫɬɜɨ ɞɟɬɚɥɟɣ ɜ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ. 

 

ɪɭɛC 75,18055,11,24
1

. 

 

ɪɭɛɋ 5,361105,11,24
2

. 

 

Ɋɚɫɯɨɞɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ: 
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100

1 q

in

ɋɋɊ ɋɇ ,                                       (3.12) 

 

 Ƚɞɟ n  – ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɜɵɩɭɫɤɚ, ɝɨɞɲɬ ; 

i  – ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ( ɝɨɞɚi 2 ); 

q  – ɩɪɨɰɟɧɬ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 

(20%-30%). 

ɝɨɞɪɭɛP /338,0
100

25

2

1
400/75,180 . 

 

ɗɤɨɧɨɦɢɹ ɨɬ ɜɧɟɞɪɟɧɢɹ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ: 

 

NattЭ ШɌШɌ 12
,                                  (3.13) 

 

Ƚɞɟ ɚ  - ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɣ ɦɢɧɭɬɵ ɪɚɛɨɬɵ ɫɬɚɧɤɚ, ɪɭɛ., ɦɢɧ. 

 

ɉЕɊɉЕɊɉɉɈɋɌ ɚɚɚɚ
.

,                               (3.14) 

 

ɝɞɟ 7,0;8,0;1,1 . ɉЕɊɉЕɊɉɉОɋɌ ɚɚɚ  [9, 23] 

 

ɪɭɛЭ 212504006,21232 . 

 

ȼɵɜɨɞ: ɬɚɤ ɤɚɤ ɭɫɥɨɜɢɟ ɊЭ , ɬɨ ɞɚɧɧɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɷɤɨɧɨɦɢɱɟ-

ɫɤɢ ɜɵɝɨɞɧɨ ɢ ɟɝɨ ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ (ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɩɪɨ-

ɢɡɜɟɞɟɧɚ ɩɨ Д25,26]). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 3.1. 
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ɉɨɤɚɡɚɬɟɥɢ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɞɟɬɚɥɢ. 

Ɍɚɛɥɢɰɚ 3.1 

№ 

ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ȼɚɪɢɚɧɬɵ 

Ȼɚɡɨɜɵɣ 

(ɢɫɯɨɞɧɵɣ) 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ 

1 Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ, 

ɪɭɛ./ɟɞ. 

2,7 1,5 

2 ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɤȼɬ/ɟɞ. 0,3 0,47 

3 Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ, 

ɱɟɥ.ɱ/ɟɞ. 

0,25 0,125 

4 ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, 

ɪɭɛ./ɟɞ. 

43,82 22 

5 ɍɪɨɜɟɧɶ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ, 

ɪɭɛ./ɟɞ. 

44,2 22,2 

 

6 Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ.  21250 

7 Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, 

ɪɭɛ. 

 1103,5 

8 ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, ɥɟɬ.  0,9 

9 Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ 

ɜɥɨɠɟɧɢɣ 

 1,1 
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ȼɕȼɈȾɕ. 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɣ ɪɚɛɨɬɵ ɛɵɥɢ ɪɚɡɪɚ-

ɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɫɜɹɡɚɧɧɵɟ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɜɚɥɚ ɩɨɝɪɭɡɱɢɤɚ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɭɥɭɱɲɢɬɶ ɞɚɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɡɪɚɛɨɬɤɢ ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ 

ɩɧɟɜɦɚɬɢɱɤɢɣ  ɬɪɟɯɤɭɥɚɱɤɨɜɵɣ ɩɚɬɪɨɧ ɤɥɢɧɨɜɨɝɨ ɬɢɩɚ, ɤɨɬɨɪɵɣ ɩɥɚɧɢɪɭɟɬɫɹ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɢɦɟɟɬ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ, 

ɱɬɨ ɞɟɥɚɟɬ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɨɥɟɟ ɜɵɝɨɞɧɵɦ. 

ȼɧɟɞɪɟɧɢɟ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɡɜɨɥɢɬ ɩɨɥɭɱɢɬɶ ɝɨɞɨɜɭɸ ɷɤɨɧɨɦɢɸ ɜ 

ɪɚɡɦɟɪɟ 21250 ɪɭɛɥɟɣ, ɚ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɢɬ  ɨɤɨɥɨ ɝɨɞɚ. 
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