
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

Ɇɟɠɢɧɫɬɢɬɭɬɫɤɚɹ ɛɚɡɨɜɚɹ ɤɚɮɟɞɪɚ 
«ɉɪɢɤɥɚɞɧɚɹ ɮɢɡɢɤɚ ɢ ɤɨɫɦɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ» 

ɤɚɮɟɞɪɚ 
 

 ɍɌȼȿɊɀȾȺɘ   
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
__________    ȼ.ȿ. Ʉɨɫɟɧɤɨ 
        ɩɨɞɩɢɫɶ              ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
« _____»   _______________    2017 ɝ. 

 
 

ɆȺȽɂɋɌȿɊɋɄȺə ȾɂɋɋȿɊɌȺɐɂə 
 
 

ɊȺɁɊȺȻɈɌɄȺ ɄɈɇɋɌɊɍɄɐɂɂ ɉɖȿɁɈȺɄɌɍȺɌɈɊȺ ȾɅə ɄȺɅɂȻɊɈȼɄɂ 
ɉɅȺɁɆȿɇɇɕɏ ȾȼɂȽȺɌȿɅȿɃ ɄɈɋɆɂɑȿɋɄɂɏ ȺɉɉȺɊȺɌɈȼ 

ɬɟɦɚ 
 

15.04.05 «Ʉɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜ» 

ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ  
 

15.04.05.02 «Ɍɟɯɧɨɥɨɝɢɹ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ» 
ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɩɪɨɝɪɚɦɦɵ 

 
 

 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ 
 

  
ɩɪɨɮɟɫɫɨɪ, ɞ-ɪ ɬɟɯɧ. 

ɧɚɭɤ  ȼ.ȼ. Ⱦɜɢɪɧɵɣ 
  ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɵɩɭɫɤɧɢɤ      Ʉ.ȼ. Ʉɨɧɞɪɚɬɶɟɜ 
  ɩɨɞɩɢɫɶ, ɞɚɬɚ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

Ɋɟɰɟɧɡɟɧɬ 
 

  
ɧɚɱɚɥɶɧɢɤ ɝɪɭɩɩɵ, 

ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ  Ⱥ.ȼ. Ɇɚɲɭɤɨɜ 
  ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ  
 

   ȿ.ɋ. ɋɢɞɨɪɨɜɚ 

  ɩɨɞɩɢɫɶ, ɞɚɬɚ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
  

 
 

Ʉɪɚɫɧɨɹɪɫɤ 2017 



Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 

ɢɧɫɬɢɬɭɬ 
 

Ɇɟɠɢɧɫɬɢɬɭɬɫɤɚɹ ɛɚɡɨɜɚɹ ɤɚɮɟɞɪɚ 
 «ɉɪɢɤɥɚɞɧɚɹ ɮɢɡɢɤɚ ɢ ɤɨɫɦɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ» 

ɤɚɮɟɞɪɚ 
 
 ɍɌȼȿɊɀȾȺɘ 
 Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
 ________   ȼ.ȿ. Ʉɨɫɟɧɤɨ 
     ɩɨɞɩɢɫɶ         ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 «____» __________ 2017 ɝ. 
 

 
 

ɁȺȾȺɇɂȿ 

ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 

 



ɋɬɭɞɟɧɬɭ: Ʉɨɧɞɪɚɬɶɟɜɭ Ʉɢɪɢɥɥɭ ȼɚɥɟɪɶɟɜɢɱɭ 

Ƚɪɭɩɩɚ: ɆɌ 15-04Ɇ 

ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ): 15.04.05.02 «Ɍɟɯɧɨɥɨɝɢɹ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ» 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: «Ɋɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ 

ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ» 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ ɨɬ №16482/ɫ ɨɬ 30.10.2015ɝ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: Ⱦɜɢɪɧɵɣ ȼɚɥɟɪɢɣ ȼɚɫɢɥɶɟɜɢɱ ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮ., 

ɩɪɨɮɟɫɫɨɪ ɆȻɄ «ɉɪɢɤɥɚɞɧɚɹ ɮɢɡɢɤɚ ɢ ɤɨɫɦɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ». 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɤɨɧɫɬɪɭɤɰɢɢ ɫɢɫɬɟɦɵ 

ɤɚɥɢɛɪɨɜɤɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɨɝɧɟɜɵɯ ɩɪɢɟɦɨɱɧɵɯ ɢɫɩɵɬɚɧɢɹ ɫɬɚɰɢɨɧɚɪɧɵɯ 

ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ.  

ɉɟɪɟɱɟɧɶ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɨɩɪɨɫɨɜ (ɪɚɡɞɟɥɨɜ ȼɄɊ): ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɟɞɦɟɬɧɨɣ 

ɨɛɥɚɫɬɢ, ɪɚɡɪɚɛɨɬɤɚ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɫɯɟɦɵ, ɪɚɡɪɚɛɨɬɤɚ ɢ ɫɨɡɞɚɧɢɟ ɦɨɞɟɥɢ 

ɤɨɧɫɬɪɭɤɰɢɢ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɬɹɝɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ 

ɞɜɢɝɚɬɟɥɟɣ ɤɨɪɪɟɤɰɢɢ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ; 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɭɤɚɡɚɧɢɟɦ ɨɫɧɨɜɧɵɯ ɱɟɪɬɟɠɟɣ, ɩɥɚɤɚɬɨɜ: 16 

ɫɥɚɣɞɨɜ ɩɨ ɩɪɟɡɟɧɬɚɰɢɢ ȼɄɊ. 

 

 

 

 

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ   ____________ ________________ 

                               ɩɨɞɩɢɫɶ                 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ___________ _________________ 

                                                 ɩɨɞɩɢɫɶ               ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

«30» ɨɤɬɹɛɪɹ 2015 ɝ. 
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ɊȿɎȿɊȺɌ 

 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ 

ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ» 

ɫɨɞɟɪɠɢɬ 84 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ ɢ 49 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ.  

ɉɖȿɁɈɄȿɊȺɆɂɑȿɋɄɂɃ ȻɂɆɈɊɎ (ȺɄɌɍȺɌɈɊ), ɄɈɇɋɌɊɍɄɐɂə 

ɆɈȾɍɅə ȾɂɋɌȺɇɐɂɈɇɇɈɃ ɄȺɅɂȻɊɈȼɄɂ, ȺȼɌɈɆȺɌɂɁɂɊɈȼȺɇɇɈȿ 

ɊȺȻɈɑȿȿ ɆȿɋɌɈ ɈȽɇȿȼɕɏ ɉɊɂȿɆɈɑɇɕɏ ɂɋɉɕɌȺɇɂɃ. 

ɐɟɥɶɸ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ 

ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɬɹɝɢ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɤɨɪɪɟɤɰɢɢ 

ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ (ɄȺ). 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɨɡɧɚɱɟɧɧɨɣ ɰɟɥɢ ɜ ɪɚɦɤɚɯ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1) ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ 

ɢ ɫɪɟɞɫɬɜ ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫɢɫɬɟɦɵ ɤɨɪɪɟɤɰɢɢ 

ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ; 

2) Ɋɚɡɪɚɛɨɬɤɚ ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ ɩɪɢɧɰɢɩɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɨɞɭɥɹ 

ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ (ɆȾɄ) ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 

ɫɢɫɬɟɦɵ ɤɨɪɪɟɤɰɢɢ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ; 

3) ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɢ ɷɥɟɦɟɧɬɨɜ, ɢ ɫɨɡɞɚɧɢɟ ɫɛɨɪɤɢ 

ɦɨɞɟɥɢ ɤɨɧɫɬɪɭɤɰɢɢ ɆȾɄ ɫ ɋȺɉɊ 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɹ; 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɦɨɞɟɥɶ ɨɬɜɟɱɚɟɬ ɭɫɥɨɜɢɹɦ ɩɪɟɞɴɹɜɥɹɟɦɵɦ 

ɬɟɯɧɢɱɟɫɤɢɦ ɡɚɞɚɧɢɟɦ ɞɥɹ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɟ ɫɬɚɰɢɨɧɚɪɧɵɯ 

ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. Ɉɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɤ ɭɫɬɪɨɣɫɬɜɚɦ, ɪɟɚɥɢɡɭɟɦɵɯ ɜ 

ɤɨɫɦɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ ɢ ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ ɜ ɭɫɥɨɜɢɹɯ ɜɚɤɭɭɦɚ, ɹɜɥɹɟɬɫɹ 

ɦɢɧɢɦɢɡɚɰɢɹ ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɤɨɦɩɚɤɬɧɨɫɬɶ 

  



6 
 

ɋɈȾȿɊɀȺɇɂȿ 

 

ȼɜɟɞɟɧɢɟ ....................................................................................................................... 7 

1 Ⱥɧɚɥɢɡ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ........................................... 11 

1.1 ɋɢɫɬɟɦɚ ɤɨɪɪɟɤɰɢɢ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ .............................................. 12 

1.2 ɋɬɚɰɢɨɧɚɪɧɵɟ ɩɥɚɡɦɟɧɧɵɟ ɞɜɢɝɚɬɟɥɢ ....................................................... 18 

1.3 Ʉɚɥɢɛɪɨɜɤɚ ɬɹɝɢ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ .................................................. 25 

1.3.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɸ ɭɫɢɥɢɹ.................................................... 29 

1.3.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɦɨɞɭɥɸ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ ................................ 30 

1.4 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ............................................................................................ 31 

1.5 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 1 ............................................................................................ 32 

2 Ɉɫɧɨɜɧɨɣ ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɫɢɫɬɟɦɵ ɤɚɥɢɛɪɨɜɤɢ ................................ 34 

2.1 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɶɟɡɨɚɤɬɭɚɬɨɪɨɜ ......................................................... 35 

2.2 ɉɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɣ ɛɢɦɨɪɮ ............................................................................ 40 

2.3 ɗɮɮɟɤɬ ɝɢɫɬɟɪɟɡɢɫɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɢɦɨɪɮɚ .......................................... 43 

2.4 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 2 ............................................................................................ 49 

3 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ............................................................. 51 

3.1 Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɮɭɧɤɰɢɢ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ ....................................... 52 

3.2 Ɋɚɡɪɚɛɨɬɤɚ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ..................................... 56 

3.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ...................................................... 59 

3.4 ɋɨɡɞɚɧɢɟ ɫɛɨɪɤɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ............................................. 67 

3.5 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 3 ............................................................................................ 72 

Ɂɚɤɥɸɱɟɧɢɟ ................................................................................................................ 74 

ɋɩɢɫɨɤ ɫɨɤɪɚɳɟɧɢɣ .................................................................................................. 75 

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ...................................................................... 76 

ɉɪɢɥɨɠɟɧɢɟ Ⱥ ɉɭɛɥɢɤɚɰɢɢ ɩɨ ɬɟɦɟ ɞɢɫɫɟɪɬɚɰɢɢ ................................................ 82 

ɉɪɢɥɨɠɟɧɢɟ Ȼ Ʉɨɧɫɬɪɭɤɰɢɹ ɆȾɄ .......................................................................... 83 

 

  



7 
 

ȼȼȿȾȿɇɂȿ 

 

ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɦɟɯɚɧɢɱɟɫɤɭɸ ɜ ɚɬɦɨɫɮɟɪɟ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɚɦ ɜɫɟɦ ɢɡɜɟɫɬɧɵɯ ɢ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ 

ɫɪɟɞɫɬɜ. ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɩɪɟɨɛɪɚɡɭɸɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɦɟɯɚɧɢɱɟɫɤɭɸ ɢ 

ɩɪɢɜɨɞɹɬ ɜ ɞɟɣɫɬɜɢɟ ɢɫɩɨɥɧɹɸɳɢɣ ɦɟɯɚɧɢɡɦ ɩɨɫɪɟɞɫɬɜɨɦ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɟɪɟɞɚɱ. ɋɪɟɞɢ ɩɪɨɱɢɯ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ: ɡɭɛɱɚɬɵɟ, ɱɟɪɜɹɱɧɵɟ, ɝɢɩɨɢɞɧɵɟ, 

ɰɟɩɧɵɟ, ɡɭɛɱɚɬɵɦɢ ɪɟɦɧɹɦɢ, ɜɢɧɬɨɜɵɟ, ɜɨɥɧɨɜɵɟ, ɮɪɢɤɰɢɨɧɧɵɟ, ɪɟɦɟɧɧɵɟ ɢ 

ɞɪɭɝɢɟ ɜɢɞɵ ɩɟɪɟɞɚɱ, ɤɨɬɨɪɵɟ ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɪɚɡɧɵɯ ɨɬɪɚɫɥɹɯ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ [1]. 

ɋɨɜɫɟɦ ɢɧɚɱɟ ɞɟɥɚ ɨɛɫɬɨɹɬ, ɤɨɝɞɚ ɪɟɱɶ ɡɚɯɨɞɢɬ ɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɭɫɥɨɜɢɹɯ ɜɚɤɭɭɦɚ. Ɉɛɟɫɩɟɱɟɧɢɟ ɚɞɟɤɜɚɬɧɨɝɨ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɟɪɟɞɚɱɢ ɢ ɫɨɯɪɚɧɧɨɫɬɢ ɫɜɨɣɫɬɜ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ 

ɜɚɤɭɭɦɟ ɡɚɬɪɭɞɧɹɟɬɫɹ, ɬɟɦ ɫɚɦɵɦ ɨɝɪɚɧɢɱɢɜɚɟɬ ɩɪɢɦɟɧɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ 

ɩɟɪɟɞɚɱɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɭɫɥɨɜɢɹɯ ɜɚɤɭɭɦɚ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɫɬɨɢɬ 

ɭɞɟɥɢɬɶ ɩɟɪɟɞɚɱɚɦ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɩɪɢɧɰɢɩɟ ɫɭɯɨɝɨ ɬɪɟɧɢɹ, ɤɨɬɨɪɵɟ ɢɞɟɚɥɶɧɨ 

ɩɨɞɯɨɞɹɬ ɞɥɹ ɪɟɲɟɧɢɹ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɡɚɞɚɱ ɜ ɠɟɫɬɤɢɯ ɭɫɥɨɜɢɹɯ ɜɚɤɭɭɦɚ ɢ 

ɤɪɚɣɧɢɯ ɬɟɦɩɟɪɚɬɭɪ.  

ɋɨɜɪɟɦɟɧɧɚɹ ɫɢɫɬɟɦɚ ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 

ɞɨɥɠɧɚ ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɜɟɥɢɱɢɧɭ ɢɡɦɟɪɹɟɦɨɣ ɬɹɝɢ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɫɢɝɧɚɥ 

ɫ ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɶɸ, ɩɨ ɦɢɦɨ ɷɬɨɝɨ ɤɨɧɫɬɪɭɤɰɢɹ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ 

ɤɚɥɢɛɪɨɜɤɢ ɨɝɪɚɧɢɱɟɧɚ ɠɟɫɬɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɨ ɝɚɛɚɪɢɬɧɵɦ ɪɚɡɦɟɪɚɦ ɢ 

ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɠɟɫɬɤɢɦ ɭɫɥɨɜɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɭɫɥɨɜɢɹ ɜɚɤɭɭɦɚ ɢ ɤɪɚɣɧɢɯ 

ɬɟɦɩɟɪɚɬɭɪ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɞɚɱɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɭɫɢɥɢɹ ɜ ɨɡɧɚɱɟɧɧɵɯ 

ɭɫɥɨɜɢɹɯ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɹɜɥɹɟɬɫɹ 

ɜɚɠɧɨɣ ɢ ɚɤɬɭɚɥɶɧɨɣ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɜ 

ɤɨɫɦɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ. 

ɐɟɥɶɸ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ 

ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɬɹɝɢ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɤɨɪɪɟɤɰɢɢ 

ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ (ɄȺ). 
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Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɨɡɧɚɱɟɧɧɨɣ ɰɟɥɢ ɜ ɪɚɦɤɚɯ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1) ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ 

ɢ ɫɪɟɞɫɬɜ ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫɢɫɬɟɦɵ ɤɨɪɪɟɤɰɢɢ 

ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ; 

2) Ɋɚɡɪɚɛɨɬɤɚ ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ ɩɪɢɧɰɢɩɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɨɞɭɥɹ 

ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ (ɆȾɄ) ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 

ɫɢɫɬɟɦɵ ɤɨɪɪɟɤɰɢɢ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ; 

3) ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɢ ɷɥɟɦɟɧɬɨɜ, ɢ ɫɨɡɞɚɧɢɟ ɫɛɨɪɤɢ 

ɦɨɞɟɥɢ ɤɨɧɫɬɪɭɤɰɢɢ ɆȾɄ ɫ ɋȺɉɊ 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɹ; 

Ɋɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪɟɯ ɝɥɚɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɫɩɢɫɤɚ ɥɢɬɟɪɚɬɭɪɵ. 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɨɫɭɳɟɫɬɜɥɟɧ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɩɪɢɜɟɞɟɧɵ ɨɛɳɢɟ 

ɫɜɟɞɟɧɢɹ ɨ ɫɢɫɬɟɦɟ ɤɨɪɪɟɤɰɢɢ, ɨɛɴɹɫɧɟɧɚ ɜɚɠɧɨɫɬɶ ɫɢɫɬɟɦɵ ɤɨɪɪɟɤɰɢɢ ɤɚɤ 

ɨɞɧɨɣ ɢɡ ɫɢɫɬɟɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ ɄȺ, ɬɚɤ ɤɚɤ, ɤɨɪɪɟɤɬɧɨɟ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɜɨɡɦɨɠɧɨ ɥɢɲɶ ɩɪɢ ɱɟɬɤɨɦ 

ɫɨɛɥɸɞɟɧɢɟ ɟɝɨ ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɣ ɨɪɛɢɬɵ, ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧ ɩɪɢɧɰɢɩ 

ɢɡɦɟɧɟɧɢɹ ɬɪɚɟɤɬɨɪɢɢ ɤɨɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ.  

Ɋɚɫɫɦɨɬɪɟɧɵ ɫɬɚɰɢɨɧɚɪɧɵɟ ɩɥɚɡɦɟɧɧɵɟ ɞɜɢɝɚɬɟɥɢ ɤɚɤ ɨɫɧɨɜɧɨɣ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɨɪɝɚɧ ɫɢɫɬɟɦɵ ɤɨɪɪɟɤɰɢɢ, ɪɚɫɤɪɵɬɨ ɨɩɪɟɞɟɥɟɧɢɟ 

ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɯ ɞɜɢɝɚɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɦɟɫɬɨ ɫɬɚɰɢɨɧɚɪɧɵɯ 

ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɜ ɪɚɡɪɟɡɟ ɨɛɳɟɣ ɫɨɜɪɟɦɟɧɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɯ ɞɜɢɝɚɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ. ɉɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɷɬɚɩɵ 

ɪɚɛɨɬɵ ɢ ɚɥɝɨɪɢɬɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. 

ɉɪɢɜɟɞɟɧɚ ɫɩɪɚɜɤɚ ɨ ɜɟɞɭɳɟɦ ɧɚ ɦɢɪɨɜɨɦ ɢ ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ ɩɪɨɢɡɜɨɞɢɬɟɥɟ 

ɎȽɍɉ ɈɄȻ «Ɏɚɤɟɥ» ɝ. Ʉɚɥɢɧɢɧɝɪɚɞ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɟɤɨɬɨɪɵɟ ɢɡ ɩɪɨɢɡɜɨɞɢɦɵɯ 

ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɬɟɯ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ȺɈ «ɂɋɋ» ɝ. ɀɟɥɟɡɧɨɝɨɪɫɤ.  

ɉɪɟɞɫɬɚɜɥɟɧɨ ɨɩɪɟɞɟɥɟɧɢɟ ɬɹɝɢ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɨɣ ɞɜɢɝɚɬɟɥɶɧɨɣ 

ɭɫɬɚɧɨɜɤɢ, ɨɩɢɫɚɧɵ ɞɜɚ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ ɬɹɝɢ. Ɉɬɦɟɱɟɧɚ ɜɚɠɧɨɫɬɶ 

ɨɛɟɫɩɟɱɟɧɢɣ ɬɨɱɧɨɣ ɬɹɝɢ ɞɜɢɝɚɬɟɥɟɣ ɤɨɪɪɟɤɰɢɢ. Ȼɨɥɟɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɵ 
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ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɢɤɢ ɢ ɫɪɟɞɫɬɜɚ ɤɚɥɢɛɪɨɜɤɢ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 

ɤɨɪɪɟɤɰɢɢ. Ⱦɚɧɨ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɧɹɬɢɹɦ ɬɹɝɨɢɡɦɟɪɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢ 

ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɩɨɫɚɞɨɱɧɵɣ ɦɨɞɭɥɶ, ɩɟɪɟɱɢɫɥɟɧɵ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɸ ɭɫɢɥɢɹ ɢ ɤ ɦɨɞɭɥɸ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ. 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɢɡɥɨɠɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɨɢɫɤɚ ɩɨ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ ɪɟɫɭɪɫɭ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɢɧɫɬɢɬɭɬɚ ɩɪɨɦɵɲɥɟɧɧɨɣ 

ɫɨɛɫɬɜɟɧɧɨɫɬɢ ɡɚɩɚɬɟɧɬɨɜɚɧɧɵɯ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɭɫɬɪɨɣɫɬɜ, ɚ 

ɬɚɤɠɟ ɩɨɢɫɤ ɩɨ ɨɬɤɪɵɬɵɦ ɪɟɫɭɪɫɚɦ ɫɟɬɢ ɂɧɬɟɪɧɟɬ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ 

ɫɨɞɟɪɠɚɧɢɟ ɫɛɨɪɧɢɤɨɜ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɤɨɧɮɟɪɟɧɰɢɣ, ɫɛɨɪɧɢɤɢ 

ɦɚɬɟɪɢɚɥɨɜ ɜɵɫɬɚɜɨɤ ɢ ɮɨɪɭɦɨɜ ɧɚ ɡɚɹɜɥɟɧɧɭɸ ɬɟɦɚɬɢɤɭ.  

ɋɮɨɪɦɢɪɨɜɚɧɚ ɚɤɬɭɚɥɶɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɟɞɥɨɠɟɧɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɬɢɩɨɜ ɢ ɜɢɞɨɜ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɯ 

ɚɤɬɭɚɬɨɪɨɜ. ɉɪɨɪɚɛɨɬɤɚ ɫɬɪɚɬɟɝɢɢ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ 

ɷɥɟɦɟɧɬɚ ɞɥɹ ɪɟɲɟɧɢɹ, ɜ ɪɚɦɤɚɯ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɡɚɞɚɱɢ 

ɩɪɚɤɬɢɱɟɫɤɢ-ɩɪɢɤɥɚɞɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ 

ɛɢɦɨɪɮ, ɤɚɤ ɝɟɧɟɪɚɬɨɪ ɫɢɥɵ, ɨɛɥɚɞɚɟɬ ɹɪɤɨ ɜɵɪɚɠɟɧɧɵɦ ɝɢɫɬɟɪɟɡɢɫɨɦ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɭɩɪɚɜɥɟɧɢɟ 

ɛɢɦɢɪɮɨɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɚɧɧɨɝɨ ɧɚ ɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɥɢɧɟɣɧɨ, ɲɢɪɢɧɚ ɩɟɬɥɢ 

ɝɢɫɬɟɪɟɡɢɫɚ ɜɫɟ ɠɟ ɨɫɬɚɟɬɫɹ ɜɟɫɶɦɚ ɫɭɳɟɫɬɜɟɧɧɨɣ. ɂɫɯɨɞɹ ɢɡ ɜɵɹɜɥɟɧɧɨɝɨ 

ɷɮɮɟɤɬɚ ɝɢɫɬɟɪɟɡɢɫɚ ɜ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɪɚɛɨɬɟ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ 

ɩɪɟɞɥɚɝɚɟɬɫɹ ɚɥɝɨɪɢɬɦ ɭɩɪɚɜɥɟɧɢɹ.  

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɷɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ, ɨɩɪɟɞɟɥɟɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢ ɫɨɞɟɪɠɚɧɢɟ ɷɬɚɩɨɜ ɪɚɡɪɚɛɨɬɤɢ 

ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ.  

Ɉɩɢɫɚɧɨ ɫɪɟɞɫɬɜɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ 

ɤɚɥɢɛɪɨɜɤɢ ɜ ɤɚɱɟɫɬɜɟ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɚɤɟɬ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ SolidWork. ɉɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ 

ɫɬɪɭɤɬɭɪɧɵɟ ɷɥɟɦɟɧɬɵ ɢɯ ɨɛɨɡɧɚɱɟɧɢɹ ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ SolidWorks 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɚɦɨɣ ɦɨɞɟɥɢ ɦɨɞɭɥɹ 
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ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɤɨɫɦɢɱɟɫɤɢɯ 

ɚɩɩɚɪɚɬɨɜ. 

ɉɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɚ ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ 

ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɜ ɞɜɭɯ ɤɪɚɣɧɢɯ ɩɨɥɨɠɟɧɢɹɯ. 

ɉɨɞɪɨɛɧɨ ɢɡɥɨɠɟɧɵ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɵɟ ɷɥɟɦɟɧɬɵ 

ɢ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ 

ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ.  

ɇɚ ɨɫɧɨɜɟ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɜɟɞɭɳɟɝɨ ɢ 

ɜɟɞɨɦɨɝɨ ɡɜɟɧɶɟɜ ɜ ɜɢɞɟ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ ɢ ɞɢɫɤɨɜɨɝɨ ɤɨɥɟɫɚ, ɛɵɥɚ 

ɪɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟɥɶ, ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɨɣ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 

ɤɨɥɟɛɚɬɟɥɶɧɵɯ ɞɜɢɠɟɧɢɣ ɛɢɦɨɪɮɚ ɜ ɩɥɚɜɧɨɟ ɩɨɞɧɹɬɢɟ ɢ ɨɩɭɫɤɚɧɢɟ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɝɪɭɡɚ. 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ 

ɩɪɚɤɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. ȼ ɛɢɛɥɢɨɝɪɚɮɢɱɟɫɤɨɦ ɫɩɢɫɤɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɩɟɪɜɨɢɫɬɨɱɧɢɤɢ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ ɯɨɞɟ ɩɪɨɜɟɞёɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

Ɉɛɳɢɣ ɨɛɴёɦ ȼɄɊ ɫɨɫɬɚɜɥɹɟɬ 84 ɫɬɪɚɧɢɰɵ, 37 ɪɢɫɭɧɤɨɜ, 4 ɬɚɛɥɢɰɵ, 49 

ɩɟɪɜɨɢɫɬɨɱɧɢɤɨɜ. 
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1 Ⱥɧɚɥɢɡ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɫɜɨɟɣ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɝɨɬɨɜɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɚɦɵɦ ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɳɟɫɬɜɚ, ɨɛɭɫɥɨɜɥɟɧɚ ɥɢɞɢɪɭɸɳɟɣ ɩɨɡɢɰɢɟɣ ɧɚɲɟɣ ɫɬɪɚɧɵ 

ɜ ɷɤɨɧɨɦɢɤɟ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɪɚɤɟɬɧɨ-

ɤɨɫɦɢɱɟɫɤɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ (ɊɄɉ). ɂɫɯɨɞɹ ɢɡ ɬɟɧɞɟɧɰɢɣ ɩɨɥɢɬɢɤɢ 

ɝɨɫɭɞɚɪɫɬɜɚ ɜ ɨɛɥɚɫɬɢ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ ɢ ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 

ɩɪɨɩɚɝɚɧɞɢɪɭɟɬɫɹ ɩɟɪɟɯɨɞ ɤ ɢɧɧɨɜɚɰɢɹɦ ɜ ɪɚɡɥɢɱɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɪɚɡɜɢɬɢɹ 

ɫɬɪɚɧɵ, ɤɨɫɦɢɱɟɫɤɚɹ ɨɬɪɚɫɥɶ ɧɟ ɢɫɤɥɸɱɟɧɢɟ. Ʉ ɭɬɜɟɪɠɞɟɧɧɵɦ ɧɚ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɭɪɨɜɧɟ ɩɪɢɨɪɢɬɟɬɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ ɢ 

ɬɟɯɧɨɥɨɝɢɣ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬɧɟɫɟɧɵ «Ʉɨɫɦɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ», ɚ ɜ 

ɱɢɫɥɨ ɤɪɢɬɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ ɊɎ ɜɨɲɥɢ «Ɍɟɯɧɨɥɨɝɢɢ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ 

ɩɨɤɨɥɟɧɢɣ ɪɚɤɟɬɧɨ-ɤɨɫɦɢɱɟɫɤɨɣ ɬɟɯɧɢɤɢ» [2]. 

Ɋɚɤɟɬɧɨ-ɤɨɫɦɢɱɟɫɤɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ – ɨɞɧɚ ɢɡ ɧɚɢɛɨɥɟɟ ɫɥɨɠɧɵɯ ɢ 

ɧɚɭɤɨɟɦɤɢɯ ɨɬɪɚɫɥɟɣ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. ȼ ɧɟɣ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɦɟɠɨɬɪɚɫɥɟɜɵɟ ɪɚɡɪɚɛɨɬɤɢ, ɜ ɤɨɬɨɪɵɯ ɭɱɚɫɬɜɭɸɬ ɩɨɱɬɢ ɜɫɟ ɨɬɪɚɫɥɢ ɧɚɪɨɞɧɨɝɨ 

ɯɨɡɹɣɫɬɜɚ ɫɬɪɚɧɵ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɤɢ ɡɚɪɭɛɟɠɧɵɯ ɤɨɥɥɟɝ. Ɋɚɤɟɬɧɨ-ɤɨɫɦɢɱɟɫɤɚɹ 

ɬɟɯɧɢɤɚ (ɊɄɌ) ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɨɣ ɧɚɭɤɨɟɦɤɨɫɬɶɸ, ɡɧɚɱɢɬɟɥɶɧɨɣ 

ɬɪɭɞɨɟɦɤɨɫɬɶɸ, ɞɥɢɬɟɥɶɧɵɦɢ ɫɪɨɤɚɦɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ. 

Ɍɚɤɠɟ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ ɱɬɨ ɬɪɟɛɭɟɬɫɹ ɩɨɞɞɟɪɠɤɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɪɚɡɜɢɬɢɹ 

ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɭɧɢɤɚɥɶɧɵɯ ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɫɬɟɧɞɨɜ, ɫɩɟɰɢɚɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɢ 

ɫɥɨɠɧɟɣɲɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ [3]. 

Ɇɢɪɨɜɵɦ ɥɢɞɟɪɨɦ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɨɛɥɚɫɬɢ ɫɩɭɬɧɢɤɨɫɬɪɨɟɧɢɹ ɹɜɥɹɟɬɫɹ 

ɚɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɩɭɬɧɢɤɨɜɵɟ ɫɢɫɬɟɦɵ» ɢɦɟɧɢ 

ɚɤɚɞɟɦɢɤɚ Ɇ. Ɏ. Ɋɟɲɟɬɧёɜɚ» ɝ. ɀɟɥɟɡɧɨɝɨɪɫɤ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, 

ɜɵɩɭɫɤɚɸɳɢɟ 70% ɪɨɫɫɢɣɫɤɢɯ ɫɩɭɬɧɢɤɨɜ ɧɚ ɨɪɛɢɬɟ. Ɂɚ ɜɫɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ 

ɩɪɟɞɩɪɢɹɬɢɹ ɛɵɥɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɨ ɢ ɢɡɝɨɬɨɜɥɟɧɨ ɛɨɥɟɟ 40 ɬɢɩɨɜ ɤɨɫɦɢɱɟɫɤɢɯ 

ɚɩɩɚɪɚɬɨɜ ɢ ɚɧɬɟɧɧ, ɨɤɨɥɨ 1200 ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɜɨɟɧɧɨɝɨ ɢ ɝɪɚɠɞɚɧɫɤɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ. ɋɩɟɰɢɚɥɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɯɨɪɨɲɨ ɪɚɡɜɢɬɨɣ ɜ ɫɨɜɟɬɫɤɨɣ 
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ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɫɨɡɞɚɧɢɟ ɥɸɛɨɝɨ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɛɵɥɨ ɪɟɡɭɥɶɬɚɬɨɦ 

ɤɨɨɩɟɪɚɰɢɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɩɚɪɬɧɟɪɨɜ. Ɇɨɞɭɥɢ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ, ɷɥɟɦɟɧɬɵ 

ɫɢɫɬɟɦ ɩɢɬɚɧɢɹ, ɢɧɵɟ ɭɡɥɵ ɦɨɝɥɢ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 

ɫɦɟɠɧɢɤɚɦɢ. Ȼɨɥɟɟ ɬɨɝɨ, ɫɭɳɟɫɬɜɨɜɚɥɚ ɩɪɚɤɬɢɤɚ «ɪɚɡɝɪɭɡɤɢ ɦɨɳɧɨɫɬɟɣ» 

(ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɢɣɧɨɣ ɩɪɨɞɭɤɰɢɢ ɩɭɬёɦ ɩɟɪɟɞɚɱɢ ɨɩɵɬɧɵɯ 

ɦɨɞɟɥɟɣ ɢ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɢɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ ɨɬɪɚɫɥɢ). 

 

1.1 ɋɢɫɬɟɦɚ ɤɨɪɪɟɤɰɢɢ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ 

 

Ʉɨɫɦɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ, ɩɪɟɠɞɟ 

ɜɫɟɝɨ - ɷɬɨ ɰɟɥɟɜɚɹ ɚɩɩɚɪɚɬɭɪɚ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɩɨɥɧɟɧɢɟ, ɫɬɨɹɳɟɣ 

ɩɟɪɟɞ ɤɨɫɦɢɱɟɫɤɢɦ ɚɩɩɚɪɚɬɨɦ, ɡɚɞɚɱɢ. ɉɨɦɢɦɨ ɰɟɥɟɜɨɣ ɚɩɩɚɪɚɬɭɪɵ ɨɛɵɱɧɨ 

ɩɪɢɫɭɬɫɬɜɭɟɬ ɰɟɥɵɣ ɪɹɞ ɫɥɭɠɟɛɧɵɯ ɫɢɫɬɟɦ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɥɢɬɟɥɶɧɨɟ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɚɩɩɚɪɚɬɚ ɜ ɭɫɥɨɜɢɹɯ ɤɨɫɦɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. Ⱦɥɹ 

ɩɨɞɞɟɪɠɚɧɢɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ 

ɩɥɚɧɢɪɭɟɦɨɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɟ ɧɟɦ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɤɨɪɪɟɤɬɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɩɭɬɧɢɤɚ. Ʉ ɬɚɤɢɦ 

ɫɢɫɬɟɦɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 

- ɫɢɫɬɟɦɚ ɨɪɢɟɧɬɚɰɢɢ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ (ɋɈɋ) ɫɩɭɬɧɢɤɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. 

Ɂɚɞɚɱɚ ɫɢɫɬɟɦɵ ɨɛɟɫɩɟɱɢɬɶ ɨɩɪɟɞɟɥёɧɧɨɟ ɩɨɥɨɠɟɧɢɟ ɨɫɟɣ ɚɩɩɚɪɚɬɚ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɤɨɬɨɪɵɯ ɡɚɞɚɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ (ɨɪɢɟɧɬɢɪɨɜɚɧɢɟ ɫɨɥɧɟɱɧɵɯ 

ɛɚɬɚɪɟɣ ɧɚ ɋɨɥɧɰɟ, ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɪɚɡɥɢɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ; ɨɛɟɫɩɟɱɟɧɢɟ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɫ ɩɨɦɨɳɶɸ 

ɨɫɬɪɨɧɚɩɪɚɜɥɟɧɧɨɣ ɚɧɬɟɧɧɵ; ɩɟɪɟɞ ɜɤɥɸɱɟɧɢɟɦ ɬɨɪɦɨɡɧɨɝɨ ɢɥɢ ɪɚɡɝɨɧɧɨɝɨ 

ɞɜɢɝɚɬɟɥɹ ɫ ɰɟɥɶɸ ɢɡɦɟɧɟɧɢɹ ɬɪɚɟɤɬɨɪɢɢ ɩɨɥёɬɚ) [4]; 

- ɫɢɫɬɟɦɚ ɬɟɪɦɨɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɋɌɊ) ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ. ɋɥɭɠɟɛɧɚɹ 

ɫɢɫɬɟɦɚ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚɩɪɚɜɥɟɧɧɚɹ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɩɨɞɞɟɪɠɚɧɢɟ 

ɛɚɥɚɧɫɚ ɦɟɠɞɭ ɩɨɥɭɱɚɟɦɨɣ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɟɣ ɢ ɟё ɨɬɞɚɱɟɣ, ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 

ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɟɣ ɦɟɠɞɭ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɚɩɩɚɪɚɬɚ ɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ 

ɨɛɟɫɩɟɱɟɧɢɟɦ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ [5]; 

https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B0%D1%82%D0%B0%D1%80%D0%B5%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B0%D1%82%D0%B0%D1%80%D0%B5%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B5%D0%BD%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
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- ɫɢɫɬɟɦɚ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ (ɋɗɉ) ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ. ɋɥɭɠɟɛɧɚɹ 

ɫɢɫɬɟɦɚ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ ɞɪɭɝɢɯ 

ɫɢɫɬɟɦ, ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɫɢɫɬɟɦ, ɜɨ ɦɧɨɝɨɦ ɢɦɟɧɧɨ ɨɧɚ ɨɩɪɟɞɟɥɹɟɬ 

ɝɟɨɦɟɬɪɢɸ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ, ɤɨɧɫɬɪɭɤɰɢɸ, ɦɚɫɫɭ, ɫɪɨɤ ɚɤɬɢɜɧɨɝɨ 

ɫɭɳɟɫɬɜɨɜɚɧɢɹ [6]; 

- ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ (ɋɍ) ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ. Ɂɚɞɚɱɚ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ: ɤɨɪɪɟɤɰɢɹ 

ɨɲɢɛɨɤ ɜɵɜɟɞɟɧɢɹ ɄȺ, ɩɪɢɜɟɞɟɧɢɟ ɄȺ ɧɚ ɨɪɛɢɬɭ ɫ ɡɚɞɚɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 

(ɤɨɪɪɟɤɰɢɹ ɩɪɢɜɟɞɟɧɢɹ), ɭɞɟɪɠɚɧɢɟ ɄȺ ɧɚ ɡɚɞɚɧɧɨɣ ɨɪɛɢɬɟ (ɤɨɪɪɟɤɰɢɹ 

ɭɞɟɪɠɚɧɢɹ), ɭɜɨɞ ɫ ɪɚɛɨɱɟɣ ɨɪɛɢɬɵ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɇɟɬɨɞɵ 

ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ ɄȺ – ɢɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɄȺ ɩɨ ɨɪɛɢɬɟ [7]; 

- ɫɢɫɬɟɦɚ ɫɜɹɡɢ (ɋɋ) ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ. ɋɢɫɬɟɦɚ ɫɜɹɡɢ ɄȺ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɨɝɪɚɦɦɧɵɯ ɢ ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ, 

ɩɨɡɜɨɥɹɸɳɢɯ ɩɟɪɟɞɚɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɦɟɠɞɭ ɤɨɫɦɢɱɟɫɤɢɦ ɚɩɩɚɪɚɬɨɦ ɢ 

ɰɟɧɬɪɨɦ ɭɩɪɚɜɥɟɧɢɹ ɩɨɥёɬɨɦ ɷɬɨɝɨ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ. Ʉɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ 

ɩɟɪɟɞɚɜɚɟɦɭɸ ɢɧɮɨɪɦɚɰɢɸ ɪɚɡɞɟɥɹɸɬ ɧɚ ɬɪɢ ɨɫɧɨɜɧɵɯ ɬɢɩɚ: ɧɚɭɱɧɚɹ 

ɢɧɮɨɪɦɚɰɢɹ (ɄȺ – Ɂɟɦɥɹ), ɫɥɭɠɟɛɧɚɹ ɢ ɬɟɥɟɦɟɬɪɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ (ɄȺ – 

Ɂɟɦɥɹ), ɤɨɦɚɧɞɧɨ-ɩɪɨɝɪɚɦɦɧɚɹ ɢɧɮɨɪɦɚɰɢɹ (Ɂɟɦɥɹ – ɄȺ) [8]; 

- ɫɢɫɬɟɦɚ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ ɤɨɫɦɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ 

ɩɢɥɨɬɢɪɭɟɦɵɯ ɄȺ, ɚ ɬɚɤɠɟ ɞɥɹ ɚɩɩɚɪɚɬɨɜ, ɧɚ ɛɨɪɬɭ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ 

ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɷɤɫɩɟɪɢɦɟɧɬɵ. ȼɤɥɸɱɚɟɬ ɡɚɩɚɫɵ ɧɟɨɛɯɨɞɢɦɵɯ ɜɟɳɟɫɬɜ, ɚ ɬɚɤɠɟ 

ɫɢɫɬɟɦɵ ɪɟɝɟɧɟɪɚɰɢɢ ɢ ɭɬɢɥɢɡɚɰɢɢ [9]; 

- ɞɜɢɝɚɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ. ɫɢɫɬɟɦɚ ɤɨɫɦɢɱɟɫɤɨɝɨ 

ɚɩɩɚɪɚɬɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɟɝɨ ɭɫɤɨɪɟɧɢɟ. ɉɪɟɨɛɪɚɡɭɟɬ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɷɧɟɪɝɢɢ 

ɜ ɦɟɯɚɧɢɱɟɫɤɭɸ, ɩɪɢ ɷɬɨɦ ɦɨɝɭɬ ɨɬɥɢɱɚɬɶɫɹ ɤɚɤ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ, ɬɚɤ ɢ ɫɚɦɢ 

ɫɩɨɫɨɛɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. Ʉɚɠɞɵɣ ɫɩɨɫɨɛ ɢɦɟɟɬ ɫɜɨɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ 

ɧɟɞɨɫɬɚɬɤɢ, ɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɨɢɫɤ ɧɨɜɵɯ ɜɚɪɢɚɧɬɨɜ ɩɪɨɞɨɥɠɚɸɬɫɹ ɩɨ ɫɟɣ 

ɞɟɧɶ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɬɢɩ ɞɜɢɝɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɤɨɫɦɢɱɟɫɤɨɝɨ 

ɚɩɩɚɪɚɬɚ – ɯɢɦɢɱɟɫɤɢɣ ɪɚɤɟɬɧɵɣ ɞɜɢɝɚɬɟɥɶ, ɜ ɤɨɬɨɪɨɦ ɝɚɡ ɫ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ 

ɢɫɬɟɤɚɟɬ ɢɡ ɫɨɩɥɚ [10]; 

https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%BF%D0%BE%D0%BB%D1%91%D1%82%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%BA%D0%B5%D1%82%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BF%D0%BB%D0%BE_%D0%9B%D0%B0%D0%B2%D0%B0%D0%BB%D1%8F
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- ɫɢɫɬɟɦɚ ɚɜɚɪɢɣɧɨɝɨ ɫɩɚɫɟɧɢɹ (ɋȺɋ) – ɛɨɪɬɨɜɚɹ ɫɢɫɬɟɦɚ ɞɥɹ ɫɩɚɫɟɧɢɹ 

ɷɤɢɩɚɠɚ ɤɨɫɦɢɱɟɫɤɨɝɨ ɤɨɪɚɛɥɹ ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɧɚ 

ɪɚɤɟɬɟ-ɧɨɫɢɬɟɥɟ (Ɋɇ). ɉɪɢ ɲɬɚɬɧɨɦ ɩɨɥёɬɟ ɋȺɋ ɨɬɞɟɥɹɟɬɫɹ ɨɬ Ɋɇ ɩɨɫɥɟ 

ɞɨɫɬɢɠɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ ɜɵɫɨɬɵ. ɉɪɢ ɚɜɚɪɢɢ ɧɚ ɛɨɥɶɲɢɯ ɜɵɫɨɬɚɯ ɫɩɚɫɟɧɢɟ 

ɷɤɢɩɚɠɚ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɬɞɟɥɟɧɢɟɦ ɫɩɭɫɤɚɟɦɨɝɨ ɚɩɩɚɪɚɬɚ (ɢɥɢ ɜɫɟɝɨ 

ɤɨɫɦɢɱɟɫɤɨɝɨ ɤɨɪɚɛɥɹ) ɨɬ ɪɚɤɟɬɵ-ɧɨɫɢɬɟɥɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɨɥёɬɨɦ ɟɝɨ ɩɨ 

ɬɪɚɟɤɬɨɪɢɢ ɫɩɭɫɤɚ ɢ ɬɨɪɦɨɠɟɧɢɟɦ ɜ ɚɬɦɨɫɮɟɪɟ [11]; 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɩɨɥɧɹɟɦɨɣ ɤɨɫɦɢɱɟɫɤɢɦ ɚɩɩɚɪɚɬɨɦ ɮɭɧɤɰɢɢ 

ɨɬɞɟɥɶɧɵɟ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɥɭɠɟɛɧɵɯ ɫɢɫɬɟɦ ɦɨɝɭɬ ɨɬɫɭɬɫɬɜɨɜɚɬɶ, ɧɚɩɪɢɦɟɪ, 

ɫɩɭɬɧɢɤɢ ɫɜɹɡɢ ɧɟ ɢɦɟɸɬ ɫɢɫɬɟɦ ɚɜɚɪɢɣɧɨɝɨ ɫɩɚɫɟɧɢɹ, ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ. 

ȼ ɪɚɦɤɚɯ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɯɨɬɟɥɨɫɶ ɛɵ 

ɨɛɪɚɬɢɬɶ ɧɚ ɨɞɧɭ ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɫɢɫɬɟɦ ɄȺ ɢɦɟɧɭɟɦɭɸ ɫɢɫɬɟɦɨɣ 

ɤɨɪɪɟɤɰɢɢ (ɋɄ). ɋɢɫɬɟɦɚ ɤɨɪɪɟɤɰɢɢ – ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɨɬɜɟɱɚɟɬ ɡɚ ɟɝɨ 

ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɜ ɤɨɫɦɢɱɟɫɤɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɉɨɫɤɨɥɶɤɭ ɪɚɡɦɟɪɵ ɄȺ 

ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɥɢɧɨɣ ɪɚɞɢɭɫ-ɜɟɤɬɨɪɚ ɟɝɨ ɨɪɛɢɬɵ ɨɱɟɧɶ ɦɚɥɵ, ɞɜɢɠɟɧɢɟ 

ɫɩɭɬɧɢɤɚ ɩɨ ɨɪɛɢɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɩɟɪɟɦɟɳɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ. Ⱥ 

ɤɚɤ ɢɡɜɟɫɬɧɨ, ɬɪɚɟɤɬɨɪɢɟɣ ɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɚ, ɩɪɢɧɹɬɨɝɨ ɡɚ ɦɚɬɟɪɢɚɥɶɧɭɸ ɬɨɱɤɭ, 

ɹɜɥɹɟɬɫɹ ɬɪɚɟɤɬɨɪɢɹ ɞɜɢɠɟɧɢɹ ɰɟɧɬɪɚ ɦɚɫɫ ɷɬɨɝɨ ɨɛɴɟɤɬɚ [12]. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɭɩɪɚɜɥɹɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɝɟɧɟɪɢɪɭɟɦɵɟ ɫɢɫɬɟɦɨɣ ɤɨɪɪɟɤɰɢɢ, ɞɨɥɠɧɵ ɛɵɬɶ 

ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɟɦ ɰɟɧɬɪɚ ɦɚɫɫ ɄȺ. 

Ɂɚɞɚɱɢ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ ɄȺ ɩɨɫɪɟɞɫɬɜɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɋɄ: 

- ɤɨɪɪɟɤɰɢɹ ɨɲɢɛɨɤ ɜɵɜɟɞɟɧɢɹ ɄȺ (ɢɫɩɪɚɜɥɟɧɢɟ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ 

ɩɨɥɭɱɟɧɧɨɣ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ ɊȻ ɨɪɛɢɬɵ ɰɟɥɟɜɨɣ ɨɪɛɢɬɟ ɩɨ ɜɵɫɨɬɟ, 

ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɭ ɢ ɧɚɤɥɨɧɟɧɢɸ, ɹɜɥɹɟɬɫɹ ɩɟɪɜɨɨɱɟɪɟɞɧɨɣ ɡɚɞɚɱɟɣ ɋɄ ɄȺ. Ɍɚɤ, 

ɲɬɚɬɧɚɹ ɬɨɱɧɨɫɬɶ ɜɵɜɟɞɟɧɢɹ ɪɚɡɝɨɧɧɵɣ ɛɥɨɤ (ɊȻ) ȾɆ-03 ɫɨɫɬɚɜɥɹɟɬ ɤɢɥɨɦɟɬɪ 

ɩɨ ɜɵɫɨɬɟ, ɩɨ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɭ ɢ ɩɨ ɧɚɤɥɨɧɟɧɢɸ, ɚ ɪɚɡɝɨɧɧɵɣ ɛɥɨɤ «Ȼɪɢɡ-Ɇ» – 

ɤɢɥɨɦɟɬɪ ɩɨ ɜɵɫɨɬɟ, ɩɨ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɭ ɢ ɩɨ ɧɚɤɥɨɧɟɧɢɸ. Ɍɚɤɠɟ ɜɨɡɦɨɠɧɨ 

ɧɟɲɬɚɬɧɨɟ ɜɵɜɟɞɟɧɢɟ ɫ ɛɨɥɶɲɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ, ɢɫɩɪɚɜɥɹɬɶ ɤɨɬɨɪɭɸ ɬɚɤɠɟ 

ɞɨɥɠɧɚ ɋɄ ɄȺ); 

https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D1%81%D0%BF%D0%B0%D1%81%D0%B5%D0%BD%D0%B8%D1%8F#cite_note-2
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA_%D1%81%D0%B2%D1%8F%D0%B7%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D1%81%D0%BF%D0%B0%D1%81%D0%B5%D0%BD%D0%B8%D1%8F#cite_note-2
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- ɩɪɢɜɟɞɟɧɢɹ ɄȺ ɧɚ ɨɪɛɢɬɭ ɫ ɡɚɞɚɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ (ɤɨɪɪɟɤɰɢɹ 

ɩɪɢɜɟɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɜ ɪɚɛɨɱɭɸ ɬɨɱɤɭ 

ɝɟɨɫɬɚɰɢɨɧɚɪɧɨɣ ɨɪɛɢɬɟ (ȽɋɈ) [13] (ɧɚɩɪɢɦɟɪ, ɫɯɟɦɚ ɡɚɩɭɫɤɚ ɫ ɩɨɦɨɳɶɸ 

ɪɚɤɟɬɵ-ɧɨɫɢɬɟɥɹ «ɉɪɨɬɨɧ-Ɇ» ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜɵɜɟɞɟɧɢɟ ɤɨɫɦɢɱɟɫɤɨɝɨ 

ɚɩɩɚɪɚɬɚ ɬɨɥɶɤɨ ɜ ɬɨɱɤɢ ɫ ɞɨɥɝɨɬɨɣ ɩɨɪɹɞɤɚ 53° ɜɨɫɬɨɱɧɨɣ ɞɨɥɝɨɬɵ, 

ɩɟɪɟɦɟɳɟɧɢɟ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɜ ɪɚɛɨɱɭɸ ɬɨɱɤɭ ɫ ɞɪɭɝɨɣ ɞɨɥɝɨɬɨɣ 

ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɫɢɫɬɟɦɭ ɤɨɪɪɟɤɰɢɢ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ) ɢɥɢ, ɞɥɹ 

ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɨɪɛɢɬ, ɢɡɦɟɧɟɧɢɢ ɚɪɝɭɦɟɧɬɚ ɩɟɪɢɝɟɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 

ɨɛɟɫɩɟɱɢɬɶ ɬɪɟɛɭɟɦɭɸ ɭɝɥɨɜɭɸ ɩɪɢɜɹɡɤɭ ɫ ɞɪɭɝɢɦɢ ɤɨɫɦɢɱɟɫɤɢɦɢ ɚɩɩɚɪɚɬɚɦɢ 

ɧɚ ɬɨɣ ɠɟ ɨɪɛɢɬɟ (ɧɚɩɪɢɦɟɪ, ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɚɩɩɚɪɚɬɨɜ 

ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɩɨ ɨɪɛɢɬɟ); 

- ɩɟɪɟɜɨɞ ɄȺ ɧɚ ɞɪɭɝɭɸ ɪɚɛɨɱɭɸ ɨɪɛɢɬɭ (ɤɨɪɪɟɤɰɢɹ ɩɟɪɟɜɨɞɚ ɜ ɨɫɧɨɜɧɨɦ 

ɢɞɟɧɬɢɱɧɚ ɤɨɪɪɟɤɰɢɢ ɩɪɢɜɟɞɟɧɢɹ, ɨɞɧɚɤɨ ɜɵɩɨɥɧɹɟɬɫɹ ɧɟ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ 

ɪɚɛɨɬɵ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ, ɚ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɫɩɭɬɧɢɤ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ 

ɩɪɨɪɚɛɨɬɚɥ ɧɚ ɨɪɛɢɬɟ [14]. Ʉɨɪɪɟɤɰɢɹ ɩɟɪɟɜɨɞɚ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɤɨɪɪɟɤɰɢɢ 

ɩɪɢɜɟɞɟɧɢɹ, ɦɨɠɟɬ ɛɵɬɶ ɫɨɩɪɹɠɟɧɚ ɫ ɢɡɦɟɧɟɧɢɟɦ ɧɚɤɥɨɧɟɧɢɹ ɨɪɛɢɬɵ); 

- ɭɞɟɪɠɚɧɢɟ ɄȺ ɧɚ ɡɚɞɚɧɧɨɣ ɨɪɛɢɬɟ (ɤɨɪɪɟɤɰɢɹ ɭɞɟɪɠɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɩɚɪɢɪɨɜɚɧɢɢ ɢɡɦɟɧɟɧɢɹ ɨɪɛɢɬɵ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ, ɜɵɡɜɚɧɧɨɝɨ ɤɚɤ 

ɜɧɟɲɧɢɦɢ, ɬɚɤ ɢ ɜɧɭɬɪɟɧɧɢɦɢ ɜɨɡɦɭɳɚɸɳɢɦɢ ɫɢɥɚɦɢ. ɏɚɪɚɤɬɟɪɧɵɦ ɩɪɢɦɟɪɨɦ 

ɤɨɪɪɟɤɰɢɢ ɭɞɟɪɠɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɤɨɪɪɟɤɰɢɣ ɲɢɪɨɬɵ ɢ ɞɨɥɝɨɬɵ ɩɪɢ 

ɪɚɛɨɬɟ ɫɩɭɬɧɢɤɚ ɧɚ ɝɟɨɫɬɚɰɢɨɧɚɪɧɨɣ ɨɪɛɢɬɟ: ɧɟɨɛɯɨɞɢɦɨ ɭɞɟɪɠɢɜɚɬɶ ɩɥɨɫɤɨɫɬɶ 

ɨɪɛɢɬɵ ɨɬ «ɫɩɨɥɡɚɧɢɹ» ɜ ɩɥɨɫɤɨɫɬɶ ɷɤɥɢɩɬɢɤɢ, ɚ ɬɚɤɠɟ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ 

ɷɜɨɥɸɰɢɸ ɪɚɛɨɱɟɣ ɬɨɱɤɢ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɩɨ ɞɨɥɝɨɬɟ (ɭɞɟɪɠɢɜɚɬɶ ɨɬ 

ɫɩɨɥɡɚɧɢɹ ɜ «ɩɨɬɟɧɰɢɚɥɶɧɵɟ ɹɦɵ» ɜ ɬɨɱɤɚɯ 68° ɜɨɫɬɨɱɧɨɣ ɞɨɥɝɨɬɵ ɢ 112° 

ɡɚɩɚɞɧɨɣ ɞɨɥɝɨɬɵ). 

ɉɪɢɧɰɢɩ ɢɡɦɟɧɟɧɢɹ ɬɪɚɟɤɬɨɪɢɢ ɤɨɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɫɯɨɠ ɫ ɩɪɢɧɰɢɩɨɦ 

ɛɢɥɶɹɪɞɧɵɯ ɲɚɪɨɜ: ɞɜɢɠɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣɫɬɜɢɹ ɜɧɟɲɧɢɯ 

ɫɢɥ, ɞɜɢɠɭɳɢɟɫɹ ɨɛɴɟɤɬɵ ɦɟɧɹɸɬ ɬɪɚɟɤɬɨɪɢɸ ɢ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɫ ɭɱёɬɨɦ 

ɧɚɱɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ ɜ ɦɨɦɟɧɬ ɜɨɡɞɟɣɫɬɜɢɹ [15]. ȿɫɥɢ ɞɜɢɝɚɸɳɟɦɭɫɹ 

ɫɨ ɫɤɨɪɨɫɬɶɸ 𝑉ଵ ɫɩɭɬɧɢɤɭ ɫ ɩɨɦɨɳɶɸ ɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫɨɨɛɳɢɬɶ 

https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D1%81%D0%BF%D0%B0%D1%81%D0%B5%D0%BD%D0%B8%D1%8F#cite_note-2
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D1%81%D0%BF%D0%B0%D1%81%D0%B5%D0%BD%D0%B8%D1%8F#cite_note-2
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D1%81%D0%BF%D0%B0%D1%81%D0%B5%D0%BD%D0%B8%D1%8F#cite_note-2
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ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɫɤɨɪɨɫɬɶ 𝑉ଶ, ɜɟɤɬɨɪɵ 𝑉ଵ ɢ 𝑉ଶ ɫɥɨɠɚɬɫɹ ɩɨ ɩɪɚɜɢɥɭ 

ɩɚɪɚɥɥɟɥɨɝɪɚɦɦɚ ɢ ɚɩɩɚɪɚɬ ɛɭɞɟɬ ɞɜɢɝɚɬɶɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɫɨ ɫɤɨɪɨɫɬɶɸ 𝑉общ. 

Ɍɨ ɟɫɬɶ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɪɟɚɤɬɢɜɧɨɣ ɫɢɥɵ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɧɟ ɩɟɪɟɦɟɳɚɟɬɫɹ 

ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɚ ɬɨɥɶɤɨ ɦɟɧɹɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɢ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɤɚɤ ɩɨɤɚɡɚɧɨ 

ɧɚ ɪɢɫɭɧɤɟ 1.1. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɬɨɱɤɚ ɧɚ ɨɪɛɢɬɟ, ɜ ɤɨɬɨɪɨɣ ɤ ɚɩɩɚɪɚɬɭ 

ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɟ, ɨɫɬɚёɬɫɹ ɧɚ ɧɨɜɨɣ ɨɪɛɢɬɟ, ɬɨ ɟɫɬɶ ɜɧɨɜɶ 

ɨɛɪɚɡɨɜɚɧɧɚɹ ɨɪɛɢɬɚ ɛɭɞɟɬ ɥɢɛɨ ɩɟɪɟɫɟɤɚɬɶ, ɥɢɛɨ ɤɚɫɚɬɶɫɹ ɢɫɯɨɞɧɨɣ ɨɪɛɢɬɵ 

ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ. Ɍɚɤɠɟ ɷɬɨɬ ɩɪɢɧɰɢɩ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɢ, ɜ ɤɨɬɨɪɵɯ 

ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɢɥɨɠɟɧɨ ɜɨɡɞɟɣɫɬɜɢɟ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɧɚɤɥɨɧɟɧɢɹ ɨɪɛɢɬɵ 

ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ. ɉɨɫɤɨɥɶɤɭ ɢɡɦɟɧɟɧɢɟ ɧɚɤɥɨɧɟɧɢɹ ɨɡɧɚɱɚɟɬ ɢɡɦɟɧɟɧɢɟ 

ɧɚɩɪɚɜɥɟɧɢɹ ɜɟɤɬɨɪɚ ɫɤɨɪɨɫɬɢ ɫɩɭɬɧɢɤɚ, ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɧɨɜɵɣ ɜɟɤɬɨɪ ɫɤɨɪɨɫɬɢ ɥɟɠɚɥ ɜ ɬɪɟɛɭɟɦɨɣ ɩɥɨɫɤɨɫɬɢ ɨɪɛɢɬɵ. Ⱥ ɷɬɨ 

ɨɡɧɚɱɚɟɬ, ɱɬɨ ɬɪɟɛɭɟɦɚɹ ɬɨɱɤɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɨɥɠɧɚ ɩɪɢɧɚɞɥɟɠɚɬɶ ɞɜɭɦ 

ɩɥɨɫɤɨɫɬɹɦ: ɩɥɨɫɤɨɫɬɢ ɢɫɯɨɞɧɨɣ ɨɪɛɢɬɵ ɩɥɨɫɤɨɫɬɢ ɬɪɟɛɭɟɦɨɣ ɨɪɛɢɬɵ, ɬɨ ɟɫɬɶ 

ɥɟɠɚɬɶ ɧɚ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ ɷɬɢɯ ɩɥɨɫɤɨɫɬɟɣ. Ⱦɥɹ ɩɟɪɟɥёɬɚ ɧɚ ɝɟɨɫɬɚɰɢɨɧɚɪɧɭɸ 

ɨɪɛɢɬɭ ɬɚɤɨɣ ɥɢɧɢɟɣ ɹɜɥɹɟɬɫɹ ɥɢɧɢɹ, ɫɜɹɡɵɜɚɸɳɚɹ ɜɨɫɯɨɞɹɳɢɣ ɢ ɧɢɫɯɨɞɹɳɢɣ 

ɭɡɥɵ ɢɫɯɨɞɧɨɣ ɨɪɛɢɬɵ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɦɩɭɥɶɫ ɢɡɦɟɧɟɧɢɹ ɧɚɤɥɨɧɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɚɜɚɬɶ ɜ ɭɡɥɚɯ ɨɪɛɢɬɵ. ɉɪɢ ɩɟɪɟɯɨɞɟ ɦɟɠɞɭ ɞɜɭɦɹ ɨɪɛɢɬɚɦɢ ɫ 

ɧɟɧɭɥɟɜɵɦ ɧɚɤɥɨɧɟɧɢɟɦ ɢɦɩɭɥɶɫ ɦɨɠɧɨ ɜɵɞɚɜɚɬɶ ɜ ɥɸɛɨɣ ɭɞɨɛɧɨɣ ɬɨɱɤɟ 

ɨɪɛɢɬɵ, ɨɞɧɚɤɨ ɢɦɩɭɥɶɫɵ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ ɩɨɡɜɨɥɹɸɬ ɫɨɯɪɚɧɢɬɶ ɡɧɚɱɟɧɢɟ 

ɞɨɥɝɨɬɵ ɜɨɫɯɨɞɹɳɟɝɨ ɭɡɥɚ (ɜɨɫɯɨɞɹɳɢɣ ɭɡɟɥ ɛɭɞɟɬ ɩɪɢɧɚɞɥɟɠɚɬɶ ɢ ɢɫɯɨɞɧɨɣ, ɢ 

ɬɪɟɛɭɟɦɨɣ ɨɪɛɢɬɚɦ).  
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Ɋɢɫɭɧɨɤ 1.1 – ɉɨɞɚɱɚ ɢɦɩɭɥɶɫɚ ɞɥɹ ɤɨɪɪɟɤɰɢɢ ɨɪɛɢɬɵ 

 

ɂɡ ɡɚɞɚɱɢ ɭɩɪɚɜɥɟɧɢɹ ɜɟɤɬɨɪɨɦ ɫɤɨɪɨɫɬɢ ɫɥɟɞɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɜɨɡɞɟɣɫɬɜɢɹ, 

ɢɡɦɟɧɹɸɳɢɟ ɢɦɩɭɥɶɫ (p = m*V, ɝɞɟ m – ɦɚɫɫɚ, V – ɫɤɨɪɨɫɬɶ) ɫɩɭɬɧɢɤɚ. 

ɂɫɬɨɱɧɢɤɚɦɢ ɬɚɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɦɨɝɭɬ ɛɵɬɶ ɪɟɚɤɬɢɜɧɵɟ ɫɢɥɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ 

ɨɬɞɟɥɟɧɢɢ ɨɬ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥёɧɧɨɣ ɦɚɫɫɵ ɫ 

ɨɩɪɟɞɟɥёɧɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɢɥɢ ɫɢɥɵ ɫɜɟɬɨɜɨɝɨ ɞɚɜɥɟɧɢɹ, ɜɵɡɵɜɚɟɦɵɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɩɨɜɟɪɯɧɨɫɬɢ ɫɩɭɬɧɢɤɚ (ɢɥɢ, ɧɚɩɪɢɦɟɪ, ɫɨɥɧɟɱɧɨɝɨ ɢɥɢ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɚɪɭɫɚ) ɫ ɮɨɬɨɧɚɦɢ ɢɥɢ ɡɚɪɹɠɟɧɧɵɦɢ ɱɚɫɬɢɰɚɦɢ, ɞɜɢɠɭɳɢɦɢɫɹ 

ɜ ɤɨɫɦɢɱɟɫɤɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫ ɨɩɪɟɞɟɥёɧɧɨɣ ɫɤɨɪɨɫɬɶɸ [16]. 

ɋɢɫɬɟɦɚ ɤɨɪɪɟɤɰɢɢ ɧɚ ɪɹɞɭ ɫ ɜɵɲɟɨɡɧɚɱɟɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ 

ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ ɫɩɭɬɧɢɤɚ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɜɚɠɧɨɣ, ɬɚɤ ɤɚɤ ɤɨɪɪɟɤɬɧɨɟ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɜɨɡɦɨɠɧɨ ɥɢɲɶ ɩɪɢ ɱɟɬɤɨɦ 

ɫɨɛɥɸɞɟɧɢɟ ɟɝɨ ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɣ ɨɪɛɢɬɵ. ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɪɨɰɟɫɫɚ 

ɜɵɜɟɞɟɧɢɹ ɫɩɭɬɧɢɤɚ ɧɚ ɰɟɥɟɜɭɸ ɨɪɛɢɬɭ ɫɢɫɬɟɦɚ ɤɨɪɪɟɤɰɢɢ ɩɨɫɪɟɞɫɬɜɨɦ 

ɞɜɢɝɚɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ (Ⱦɍ) ɪɟɲɚɟɬ ɥɨɤɚɥɶɧɵɟ ɡɚɞɚɱɢ ɤɨɪɪɟɤɰɢɢ ɨɲɢɛɨɤ 

ɜɵɜɟɞɟɧɢɹ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ, ɤɨɪɪɟɤɰɢɢ ɩɪɢɜɟɞɟɧɢɹ ɤɨɫɦɢɱɟɫɤɨɝɨ 

ɚɩɩɚɪɚɬɚ ɧɚ ɨɪɛɢɬɭ ɫ ɡɚɞɚɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɤɨɪɪɟɤɰɢɢ ɩɟɪɟɜɨɞɚ 

https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D1%81%D0%BF%D0%B0%D1%81%D0%B5%D0%BD%D0%B8%D1%8F#cite_note-2
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ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɞɪɭɝɭɸ ɪɚɛɨɱɭɸ ɨɪɛɢɬɭ, ɤɨɪɪɟɤɰɢɢ ɭɞɟɪɠɚɧɢɟ 

ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɡɚɞɚɧɧɨɣ ɨɪɛɢɬɟ. 

 

1.2 ɋɬɚɰɢɨɧɚɪɧɵɟ ɩɥɚɡɦɟɧɧɵɟ ɞɜɢɝɚɬɟɥɢ 

 

ɗɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɟ ɞɜɢɝɚɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ (ɗɊȾɍ) – ɦɨɠɧɨ 

ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɤɚɤ ɞɜɢɝɚɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɜ ɤɨɬɨɪɵɯ ɪɚɡɝɨɧ ɪɚɛɨɱɟɝɨ ɬɟɥɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ [17]. 

Ɍɚɤ ɤɚɤ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɟ ɞɜɢɝɚɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɢɦɟɸɬ ɜɵɫɨɤɢɣ 

ɭɞɟɥɶɧɵɣ ɢɦɩɭɥɶɫ, ɨɛɥɚɞɚɸɬ ɯɨɪɨɲɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɶɸ ɨɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɬɟɯ ɡɚɞɚɱ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɞɥɢɬɟɥɶɧɨɝɨ ɢ ɦɧɨɝɨɤɪɚɬɧɨɝɨ 

ɜɤɥɸɱɟɧɢɹ ɞɜɢɝɚɬɟɥɟɣ. Ɍɚɤɢ ɡɚɞɚɱɢ ɪɟɲɚɟɬ ɫɢɫɬɟɦɚ ɤɨɪɪɟɤɰɢɢ, ɞɥɹ ɤɨɬɨɪɨɣ, ɜ 

ɨɬɥɢɱɢɟ ɨɬ ɫɢɫɬɟɦɵ ɨɪɢɟɧɬɚɰɢɢ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ, ɭɩɪɚɜɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ɦɨɠɟɬ ɛɵɬɶ ɞɥɢɬɟɥɶɧɵɦ ɩɨ ɜɪɟɦɟɧɢ ɢ ɤɨɬɨɪɚɹ ɜɵɧɭɠɞɟɧɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɨɪɝɚɧɵ, ɪɚɛɨɬɚɸɳɢɟ ɫ ɛɟɡɜɨɡɜɪɚɬɧɨɣ ɩɨɬɟɪɟɣ ɪɚɛɨɱɟɝɨ 

ɜɟɳɟɫɬɜɚ [18]. ɉɨɷɬɨɦɭ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɟ ɞɜɢɝɚɬɟɥɢ ɧɚɲɥɢ ɲɢɪɨɤɨɟ 

ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɨɫɬɚɜɟ ɫɢɫɬɟɦɵ ɤɨɪɪɟɤɰɢɢ ɢ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɟ ɞɜɢɝɚɬɟɥɶɧɵɟ 

ɭɫɬɚɧɨɜɤɢ ɪɟɲɚɸɬ ɡɚɞɚɱɢ, ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɷɬɨɣ ɫɢɫɬɟɦɵ. 

ɋɨɝɥɚɫɧɨ ɫɨɜɪɟɦɟɧɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɟ ɞɜɢɝɚɬɟɥɢ 

ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ: 

- ɷɥɟɤɬɪɨɬɟɪɦɢɱɟɫɤɢɟ (ɷɥɟɤɬɪɨɧɚɝɪɟɜɧɵɟ, ɷɥɟɤɬɪɨɞɭɝɨɜɵɟ); 

- ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɟ (ɩɥɚɡɦɟɧɧɵɟ, ɢɨɧɧɵɟ); 

- ɢɦɩɭɥɶɫɧɵɟ; 

- ɫɢɥɶɧɨɬɨɱɧɵɟ (ɦɚɝɧɢɬɨɩɥɚɡɦɟɧɧɵɟ): ɫ ɫɨɛɫɬɜɟɧɧɵɦ ɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ; ɫ 

ɜɧɟɲɧɢɦ ɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ [19]. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɨɬɞɟɥɶɧɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɟɧɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɩɥɚɡɦɟɧɧɵɦ 

ɞɜɢɝɚɬɟɥɹɦ, ɜɧɟɲɧɢɣ ɜɢɞ ɤɨɬɨɪɵɯ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.2, ɬɚɤ ɤɚɤ ɜ ɪɚɦɤɚɯ 

ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢɦɟɧɧɨ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɬɹɝɢ ɫɬɚɰɢɨɧɚɪɧɵɯ 

ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ 

ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 1.2 – ɋɬɚɰɢɨɧɚɪɧɵɣ ɩɥɚɡɦɟɧɧɵɣ ɞɜɢɝɚɬɟɥɶ 

 

ɋɬɚɰɢɨɧɚɪɧɵɟ ɩɥɚɡɦɟɧɧɵɟ (ɯɨɥɥɨɜɫɤɢɟ) ɞɜɢɝɚɬɟɥɢ ɢɫɩɨɥɶɡɭɸɬ ɜ ɫɜɨɟɣ 

ɪɚɛɨɬɟ ɷɮɮɟɤɬ ɏɨɥɥɚ: ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɩɨɩɟɪɟɱɧɨɝɨ ɬɨɤɚ ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ ɜ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɦ ɩɨɥɟ ɫ ɜɡɚɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦɢ ɜɟɤɬɨɪɚɦɢ ɦɚɝɧɢɬɧɨɣ ɢ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɢ [20]. 

Ɋɚɞɢɚɥɶɧɨɟ ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɫɨɡɞɚёɬɫɹ ɜɧɭɬɪɟɧɧɟɣ ɤɚɬɭɲɤɨɣ ɫ ɬɨɤɨɦ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɩɨ ɨɫɢ ɞɜɢɝɚɬɟɥɹ, ɢ ɜɧɟɲɧɢɦɢ ɤɚɬɭɲɤɚɦɢ. Ⱦɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ 

ɧɚɩɪɹɠёɧɧɨɫɬɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɤɨɥɢɱɟɫɬɜɨ ɜɧɟɲɧɢɯ ɤɚɬɭɲɟɤ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 

ɦɟɧɟɟ ɬɪёɯ, ɨɛɵɱɧɨ ɠɟ ɢɦɟɟɬɫɹ ɱɟɬɵɪɟ ɜɧɟɲɧɢɯ ɤɚɬɭɲɤɢ. ɉɨ ɩɪɢɱɢɧɟ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɪɚɞɢɚɥɶɧɨɦ ɦɚɝɧɢɬɧɨɦ ɩɨɥɟ ɪɚɛɨɱɚɹ ɤɚɦɟɪɚ ɢ ɫɨɩɥɨ 

ɯɨɥɥɨɜɫɤɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢɦɟɸɬ ɤɨɥɶɰɟɜɭɸ ɮɨɪɦɭ. 

Ɋɚɛɨɬɚ ɯɨɥɥɨɜɫɤɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɷɬɚɩɨɜ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ 

ɩɭɬёɦ ɫɨɡɞɚɧɢɹ ɜɵɫɨɤɨɣ ɪɚɡɧɨɫɬɢ ɩɨɬɟɧɰɢɚɥɨɜ ɦɟɠɞɭ ɚɧɨɞɨɦ ɢ ɤɚɬɨɞɨɦ 

ɝɟɧɟɪɢɪɭɟɬɫɹ (ɜ ɞɨɩɨɥɧɟɧɢɟ ɤ ɫɮɨɪɦɢɪɨɜɚɧɧɨɦɭ ɤɚɬɭɲɤɚɦɢ ɦɚɝɧɢɬɧɨɦɭ ɩɨɥɸ) 

ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɥɟ, ɚ ɫ ɤɚɬɨɞɚ ɜ ɪɚɛɨɱɭɸ ɤɚɦɟɪɭ ɢɫɩɭɫɤɚɸɬɫɹ ɫɜɨɛɨɞɧɵɟ 
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ɷɥɟɤɬɪɨɧɵ ɤɚɤ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.3. ɗɥɟɤɬɪɨɧɵ, ɩɨɩɚɞɚɹ ɜ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɫ ɜɡɚɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦɢ ɥɢɧɢɹɦɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɢ ɦɚɝɧɢɬɧɨɣ ɧɚɩɪɹɠёɧɧɨɫɬɟɣ, ɧɚɱɢɧɚɸɬ ɞɜɢɝɚɬɶɫɹ ɜ ɚɡɢɦɭɬɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 

(ɩɨ ɤɪɭɝɭ). 

 

 

 

Ɋɢɫɭɧɨɤ 1.3 – Ƚɟɧɟɪɚɰɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɢ ɢɫɩɭɫɤɚɧɢɟ ɫɜɨɛɨɞɧɵɯ 

ɷɥɟɤɬɪɨɧɨɜ ɜ ɪɚɛɨɱɭɸ ɤɚɦɟɪɭ 

 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɪɚɡɧɨɫɬɶ ɩɨɬɟɧɰɢɚɥɨɜ ɦɟɠɞɭ ɚɧɨɞɨɦ ɢ ɤɚɬɨɞɨɦ 

ɭɦɟɧɶɲɚɸɬ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.4 ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɥɟ ɝɟɧɟɪɢɪɭɟɬɫɹ ɡɚ 

ɫɱёɬ ɪɚɡɧɨɫɬɢ ɩɨɬɟɧɰɢɚɥɨɜ ɦɟɠɞɭ ɚɧɨɞɨɦ ɢ ɷɥɟɤɬɪɨɧɚɦɢ ɜ ɯɨɥɥɨɜɫɤɨɦ ɬɨɤɟ. 

ɗɬɨɬ ɠɟ ɬɨɤ ɜɵɛɢɜɚɟɬ ɷɥɟɤɬɪɨɧɵ ɢɡ ɚɬɨɦɨɜ ɤɫɟɧɨɧɚ, ɢɨɧɢɡɢɪɭɹ ɪɚɛɨɱɟɟ ɬɟɥɨ. Ⱦɥɹ 

ɬɨɝɨ, ɱɬɨɛɵ ɡɚɪɹɠɟɧɧɵɟ ɱɚɫɬɢɰɵ ɢɡ ɩɨɬɨɤɚ ɩɥɚɡɦɵ ɧɟ ɜɥɢɹɥɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ, ɢɦ «ɜɞɨɝɨɧɤɭ» ɢɡ ɤɚɬɨɞɚ ɢɫɩɭɫɤɚɸɬɫɹ ɷɥɟɤɬɪɨɧɵ, 

ɧɟɣɬɪɚɥɢɡɭɹ ɢɨɧɵ ɤɫɟɧɨɧɚ [20]. 
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Ɋɢɫɭɧɨɤ 1.4 – Ƚɟɧɟɪɚɰɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɡɚ ɫɱɟɬ ɪɚɡɧɨɫɬɢ ɩɨɬɟɧɰɢɚɥɨɜ 

ɚɧɨɞɨɦ ɢ ɷɥɟɤɬɪɨɧɚɦɢ 

 

Ⱥɥɝɨɪɢɬɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.5 ɢ ɟɝɨ ɦɨɠɧɨ ɨɩɢɫɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1) Ɋɚɡɧɨɫɬɶ ɩɨɬɟɧɰɢɚɥɨɜ ɦɟɠɞɭ ɜɧɟɲɧɢɦ ɤɚɬɨɞɨɦ(ɨɬɪɢɰɚɬɟɥɶɧɵɦ) ɢ 

ɜɧɭɬɪɟɧɧɢɦ ɚɧɨɞɨɦ (ɩɨɥɨɠɢɬɟɥɶɧɵɦ) ɫɨɡɞɚɟɬ ɜ ɢɨɧɢɡɚɰɢɨɧɧɨɣ ɤɚɦɟɪɟ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɨɫɟɜɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɥɟ; 

2) Ƚɨɪɹɱɢɣ ɤɚɬɨɞ ɢɫɩɭɫɤɚɟɬ ɷɥɟɤɬɪɨɧɵ, ɧɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ ɞɪɟɣɮɭɸɬ ɤ 

ɚɧɨɞɭ. Ʉɨɝɞɚ ɷɥɟɤɬɪɨɧɵ ɩɨɩɚɞɚɸɬ ɜ ɤɚɦɟɪɭ, ɫɨɱɟɬɚɧɢɟ ɪɚɞɢɚɥɶɧɨɝɨ ɦɚɝɧɢɬɧɨɝɨ 

ɢ ɨɫɟɜɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɟɣ ɡɚɫɬɚɜɥɹɟɬ ɢɯ ɨɛɪɚɳɚɬɶɫɹ ɜɨɤɪɭɝ ɨɫɢ ɞɜɢɝɚɬɟɥɹ, 

ɫɨɡɞɚɜɚɹ ɯɨɥɥɨɜɫɤɢɣ ɬɨɤ; 

3) Ƚɚɡɨɨɛɪɚɡɧɵɣ ɤɫɟɧɨɧ ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ ɚɧɨɞ-ɢɧɠɟɤɬɨɪ ɜ ɤɨɥɶɰɟɜɭɸ 

ɭɫɤɨɪɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ, ɝɞɟ ɨɛɪɚɳɚɸɳɢɣɫɹ ɩɨ ɤɪɭɝɭ ɷɥɟɤɬɪɨɧɵ ɫɬɚɥɤɢɜɚɸɬɫɹ ɫ 

ɚɬɨɦɚɦɢ ɤɫɟɧɨɧɚ, ɩɪɟɜɪɚɳɚɹ ɢɯ ɜ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɢɨɧɵ; 

4) ɉɥɚɡɦɚ (ɫɨɫɬɨɹɳɚɹ ɢɡ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢɨɧɨɜ ɢ ɷɥɟɤɬɪɨɧɨɜ) 

ɭɫɤɨɪɹɟɬɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɤɨɪɦɵ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ 

ɫɢɥɚɦɢ, ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɚɸɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 

ɪɚɞɢɚɥɶɧɨɝɨ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɫ ɯɨɥɥɨɜɫɤɢɦ ɬɨɤɨɦ [19, 21].  

https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D1%81%D0%BF%D0%B0%D1%81%D0%B5%D0%BD%D0%B8%D1%8F#cite_note-2
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Ɋɢɫɭɧɨɤ 1.5 – ɂɧɮɨɝɪɚɮɢɤɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɩɥɚɡɦɟɧɧɨɝɨ 

ɞɜɢɝɚɬɟɥɹ 

 

Ɉɞɧɨɣ ɢɡ ɥɢɞɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ ɜ Ɋɨɫɫɢɢ ɢ ɜ ɦɢɪɟ ɫ 55-ɥɟɬɧɢɦ ɨɩɵɬɨɦ 

ɪɚɡɪɚɛɨɬɤɢ ɪɚɡɥɢɱɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɞɜɢɝɚɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɢ ɛɨɥɟɟ ɱɟɦ 40-

ɥɟɬɧɢɦ ɥɟɬɧɵɦ ɨɩɵɬɨɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɞɜɢɝɚɬɟɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɎȽɍɉ 

ɈɄȻ «Ɏɚɤɟɥ». ɉɪɨɢɡɜɨɞɢɦɵɟ ɧɚ ɨɡɧɚɱɟɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɟ 

ɞɜɢɝɚɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɹɯ 

(ɋɉȾ), ɤɨɬɨɪɵɟ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɥɢɫɶ ɞɥɹ ɤɨɪɪɟɤɰɢɢ ɨɪɛɢɬɵ ɧɚ ɄȺ «Ɇɟɬɟɨɪ» ɢ 

«Ɇɟɬɟɨɪ-ɉɪɢɪɨɞɚ» ɜ 70ɯ-ɝ. ɢ ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ ɄȺ ɫɟɪɢɢ «Ʉɨɫɦɨɫ» ɢ «Ʌɭɱ» ɫ 

1982ɝ., ɧɚ ɄȺ «Ƚɚɥɫ» ɢ «ɗɤɫɩɪɟɫɫ» ɫ 1994 ɝ. 

«Ɏɚɤɟɥ» ɨɫɧɨɜɚɧ ɜ 1955 ɤɚɤ «Ⱦɜɢɝɚɬɟɥɶɧɚɹ ɥɚɛɨɪɚɬɨɪɢɹ» Ɋɨɫɫɢɣɫɤɨɣ 

Ⱥɤɚɞɟɦɢɢ ɇɚɭɤ, ɜ 1962 «Ɏɚɤɟɥɭ» ɩɪɢɫɜɨɟɧ ɫɬɚɬɭɫ ɈɄȻ. ȼ ɧɚɱɚɥɟ 1980-ɯ «Ɏɚɤɟɥ» 

ɧɚɱɢɧɚɟɬ ɫɟɪɢɣɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɞɜɢɝɚɬɟɥɢ ɋɉȾ-50, ɋɉȾ-60, ɋɉȾ-70. ɉɟɪɜɵɣ 



23 
 

ɫɩɭɬɧɢɤ ɫ ɋɉȾ-70, «Ƚɟɣɡɟɪ №1», ɛɵɥ ɡɚɩɭɳɟɧ ɜ 1982-ɦ, ɚ ɜ 1994-ɦ ɧɨɜɨɣ 

ɦɨɞɟɥɶɸ ɋɉȾ-100 ɨɫɧɚɫɬɢɥɢ ɫɩɭɬɧɢɤ ɫɜɹɡɢ «Ƚɚɥɫ-1». Ɉɞɧɚɤɨ, ɯɨɬɹ ɫɨɨɛɳɟɧɢɟ 

ɨɛ ɭɫɩɟɲɧɨɦ ɢɫɩɵɬɚɧɢɢ ɩɥɚɡɦɟɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ «ɗɨɥ» ɜ 1974 ɝɨɞɭ ɛɵɥɨ 

ɫɨɜɟɪɲɟɧɧɨ ɨɬɤɪɵɬɨ ɨɩɭɛɥɢɤɨɜɚɧɨ ɜ ɠɭɪɧɚɥɟ «Ʉɨɫɦɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ», 

ɡɚɪɭɛɟɠɧɵɟ ɤɨɧɫɬɪɭɤɬɨɪɵ ɫɱɢɬɚɥɢ ɋɉȾ ɥɢɲɶ ɢɧɬɟɪɟɫɧɨɣ ɬɟɨɪɟɬɢɱɟɫɤɨɣ 

ɪɚɡɪɚɛɨɬɤɨɣ [22]. 

ɋɟɝɨɞɧɹ ɈɄȻ «Ɏɚɤɟɥ» ɬɟɫɧɨ ɫɨɬɪɭɞɧɢɱɚɟɬ ɫɨ ɦɧɨɝɢɦɢ ɪɨɫɫɢɣɫɤɢɦɢ 

ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɈȺɈ «ɂɋɋ», ɊɄɄ «ɗɧɟɪɝɢɹ», ȽɄɇɉɐ «ɏɪɭɧɢɱɟɜ», ɇɉɉ 

«ȼɇɂɂɗɆ», ɚ ɬɚɤɠɟ ɫ ɡɚɪɭɛɟɠɧɵɦɢ ɤɨɦɩɚɧɢɹɦɢ: Astrium (Airbus Group), TAS, 

OHB, IAI, RUAG ɢ Space Systems Loral. 

ȼ ɫɜɹɡɢ ɫ ɪɨɫɬɨɦ ɩɨɬɪɟɛɧɨɫɬɟɣ ɫɨɜɪɟɦɟɧɧɨɣ ɤɨɫɦɨɧɚɜɬɢɤɢ, ɭɜɟɥɢɱɟɧɢɟɦ 

ɫɪɨɤɨɜ ɚɤɬɢɜɧɨɝɨ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ 

ɝɟɨɫɬɚɰɢɨɧɚɪɧɵɯ ɫɩɭɬɧɢɤɨɜ, ɭɫɥɨɠɧɟɧɢɟɦ ɪɟɲɚɟɦɵɯ ɡɚɞɚɱ ɛɨɪɬɨɜɨɣ Ⱦɍ, 

ɭɠɟɫɬɨɱɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɤ ɞɜɢɝɚɬɟɥɹɦ ɩɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɧɚɞɟɠɧɨɫɬɢ ɢ 

ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɫ ɚɩɩɚɪɚɬɭɪɨɣ ɄȺ ɜɨɡɧɢɤɚɸɬ ɧɨɜɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ 

ɞɚɥɶɧɟɣɲɟɝɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɗɊȾ. 

ɇɢɠɟ ɜ ɬɚɛɥɢɰɚɯ 1-3 ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ 

ɞɜɢɝɚɬɟɥɟɣ ɫ ɩɟɪɟɱɢɫɥɟɧɧɵɦɢ ɨɫɧɨɜɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɢ ɩɚɪɚɦɟɬɪɚɦɢ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɎȽɍɉ ɈɄȻ «Ɏɚɤɟɥ» ɝ. Ʉɚɥɢɧɢɧɝɪɚɞ [22]:  

  

https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D1%81%D0%BF%D0%B0%D1%81%D0%B5%D0%BD%D0%B8%D1%8F#cite_note-2
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D1%81%D0%BF%D0%B0%D1%81%D0%B5%D0%BD%D0%B8%D1%8F#cite_note-2
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Ɍɚɛɥɢɰɚ 1 – ɋɬɚɰɢɨɧɚɪɧɵɣ ɩɥɚɡɦɟɧɧɵɣ ɞɜɢɝɚɬɟɥɶ ɋɉȾ-70 

 

Ɍɢɩ ɞɜɢɝɚɬɟɥɹ ɋɉȾ 

Ɋɚɛɨɱɟɟ ɬɟɥɨ Ʉɫɟɧɨɧ 

ɋɨɫɬɨɹɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɗɤɫɩɥɭɚɬɢɪɭɟɬɫɹ 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, ȼɬ 660 

Ɋɚɡɪɹɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ 300 

Ɍɹɝɚ, ɦɇ 40 

ɍɞɟɥɶɧɵɣ ɢɦɩɭɥɶɫ ɬɹɝɢ, ɫ 1470 

ɄɉȾ (ɬɹɝɨɜɵɣ ɢ ɞɪ.), % 43 

Ɋɟɫɭɪɫ, ɱ 3100 

Ɇɚɫɫɚ, ɤɝ 2,0 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 198×146×98 

Ʉɨɥɢɱɟɫɬɜɨ ɞɜɢɝɚɬɟɥɟɣ ɜ ɥɟɬɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 
128 

 

Ɍɚɛɥɢɰɚ 2 – ɋɬɚɰɢɨɧɚɪɧɵɣ ɩɥɚɡɦɟɧɧɵɣ ɞɜɢɝɚɬɟɥɶ ɋɉȾ-100 

 

Ɍɢɩ ɞɜɢɝɚɬɟɥɹ ɋɉȾ 

Ɋɚɛɨɱɟɟ ɬɟɥɨ Ʉɫɟɧɨɧ 

ɋɨɫɬɨɹɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɗɤɫɩɥɭɚɬɢɪɭɟɬɫɹ 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, ȼɬ 1350 

Ɋɚɡɪɹɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ 300 

Ɍɹɝɚ, ɦɇ 83,0 

ɍɞɟɥɶɧɵɣ ɢɦɩɭɥɶɫ ɬɹɝɢ, ɫ 1600 

ɄɉȾ (ɬɹɝɨɜɵɣ ɢ ɞɪ.), % 45 

ɋɭɦɦɚɪɧɵɣ ɢɦɩɭɥɶɫ ɬɹɝɢ, ɤɝ∙ɫ 2,8∙105 

Ɋɟɫɭɪɫ, ɱ >9000 

Ɇɚɫɫɚ, ɤɝ 3,5 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 225×150×125 

Ʉɨɥ-ɜɨ ɞɜɢɝɚɬɟɥɟɣ ɜ ɥɟɬɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 
272 
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Ɍɚɛɥɢɰɚ 3 – ɋɬɚɰɢɨɧɚɪɧɵɣ ɩɥɚɡɦɟɧɧɵɣ ɞɜɢɝɚɬɟɥɶ ɋɉȾ-140 

 

Ɍɢɩ ɞɜɢɝɚɬɟɥɹ ɋɉȾ 

Ɋɚɛɨɱɟɟ ɬɟɥɨ Ʉɫɟɧɨɧ 

ɋɨɫɬɨɹɧɢɟ ɪɚɡɪɚɛɨɬɤɢ Ʉɜɚɥɢɮɢɤɚɰɢɹ 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, ȼɬ 3000, 4500 

Ɋɚɡɪɹɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ 300 

Ɍɹɝɚ, ɦɇ 193, 290 

ɍɞɟɥɶɧɵɣ ɢɦɩɭɥɶɫ ɬɹɝɢ, ɫ 1680, 1770 

Ⱦɨɫɬɢɝɧɭɬɵɣ ɪɟɫɭɪɫ, ɱ 7850 

Ʌɟɬɧɵɣ ɪɟɫɭɪɫ, ɱ - 

ɄɉȾ, % 50, 55 

ɋɭɦɦɚɪɧɵɣ ɢɦɩɭɥɶɫ 

(ɩɪɨɝɧɨɡ), ɦɇ·ɫ 
11 

Ɇɚɫɫɚ, ɤɝ 8,4 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 317×270×109 

 

ȼ ɧɚɫɬɨɹɳɟɦ ɩɚɪɚɝɪɚɮɟ ɪɚɫɤɪɵɬɨ ɨɩɪɟɞɟɥɟɧɢɟ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɯ 

ɞɜɢɝɚɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɦɟɫɬɨ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ 

ɞɜɢɝɚɬɟɥɟɣ ɜ ɪɚɡɪɟɡɟ ɨɛɳɟɣ ɫɨɜɪɟɦɟɧɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɯ 

ɞɜɢɝɚɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ. ɉɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɷɬɚɩɵ ɪɚɛɨɬɵ ɢ ɚɥɝɨɪɢɬɦ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. ɉɪɢɜɟɞɟɧɚ ɫɩɪɚɜɤɚ ɨ 

ɜɟɞɭɳɟɦ ɧɚ ɦɢɪɨɜɨɦ ɢ ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ ɩɪɨɢɡɜɨɞɢɬɟɥɟ ɎȽɍɉ ɈɄȻ «Ɏɚɤɟɥ» ɝ. 

Ʉɚɥɢɧɢɧɝɪɚɞ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɟɤɨɬɨɪɵɟ ɢɡ ɩɪɨɢɡɜɨɞɢɦɵɯ ɫɬɚɰɢɨɧɚɪɧɵɯ 

ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɬɟɯ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ȺɈ «ɂɋɋ» ɝ. 

ɀɟɥɟɡɧɨɝɨɪɫɤ. 

 

1.3 Ʉɚɥɢɛɪɨɜɤɚ ɬɹɝɢ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 

 

Ɍɹɝɚ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɗɊȾɍ. Ɋɚɡɥɢɱɚɸɬ ɞɜɚ ɦɟɬɨɞɚ 

ɨɩɪɟɞɟɥɟɧɢɹ ɬɹɝɢ ɜ ɫɬɟɧɞɨɜɵɯ ɭɫɥɨɜɢɹɯ: ɩɪɹɦɨɣ ɢ ɤɨɫɜɟɧɧɵɣ. ɉɪɢ ɩɪɹɦɨɦ 

ɦɟɬɨɞɟ ɬɹɝɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɟ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɝɪɚɞɭɢɪɭɸɬɫɹ. Ʉɨɫɜɟɧɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɬɹɝɢ ɨɫɧɨɜɚɧ ɧɚ 

ɜɵɱɢɫɥɟɧɢɢ ɬɹɝɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɹ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ. 
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ɗɊȾɍ ɪɚɡɜɢɜɚɸɬ ɦɚɥɵɟ ɬɹɝɢ, ɩɨɪɹɞɤɚ ͳͲ−ଶ − ͳͲ−ଷН, ɩɨɷɬɨɦɭ ɢɡɦɟɪɟɧɢɟ 

ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɨɥɚɝɚɬɶ ɫɨɜɟɪɲɟɧɧɨɣ ɢ ɬɨɱɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ 

ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ ɹɜɥɹɸɬɫɹ: 

ɠɟɫɬɤɨɫɬɶ ɦɚɝɢɫɬɪɚɥɟɣ ɩɨɞɜɨɞɚ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɢ ɬɨɤɨɩɪɨɜɨɞɹɳɢɯ ɲɢɧ, ɚ ɬɚɤɠɟ 

ɜɥɢɹɧɢɟ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɞɜɢɝɚɬɟɥɹ.  

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɦɚɥɨɣ ɬɹɝɢ ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɤɚɤ ɚɤɬɢɜɧɵɣ, ɬɚɤ ɢ 

ɪɟɚɤɬɢɜɧɵɣ ɦɟɬɨɞ. ɉɪɢ ɚɤɬɢɜɧɨɦ ɦɟɬɨɞɟ ɜ ɜɵɬɟɤɚɸɳɭɸ ɢɡ ɗɊȾɍ ɫɬɪɭɸ 

ɩɨɦɟɳɚɸɬ ɥɨɜɭɲɤɭ ɢ ɢɡɦɟɪɹɸɬ ɫɢɥɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɫɬɪɭɢ ɧɚ ɥɨɜɭɲɤɭ. ȼ 

ɩɪɢɦɟɧɟɧɢɢ ɤ ɗɊȾɍ ɷɬɨɬ ɦɟɬɨɞ ɧɚɪɹɞɭ ɫ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ 

ɢɦɟɟɬ ɬɚɤɠɟ ɩɨɝɪɟɲɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɨɛɭɫɥɨɜɥɟɧɚ ɷɮɮɟɤɬɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɩɥɚɡɦɟɧɧɨɝɨ ɢɥɢ ɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɫ ɥɨɜɭɲɤɨɣ. Ɋɟɚɤɬɢɜɧɵɣ ɦɟɬɨɞ ɫɜɹɡɚɧ ɫ 

ɫɨɡɞɚɧɢɟɦ ɬɹɝɨɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, 

ɭɦɟɧɶɲɟɧɢɟɦ ɠɟɫɬɤɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɦɚɝɢɫɬɪɚɥɟɣ ɢ ɬɨɤɨɩɪɨɜɨɞɹɳɢɯ ɲɢɧ. 

Ʉɨɧɮɢɝɭɪɚɰɢɹ ɬɨɤɨɩɪɨɜɨɞɹɳɢɯ ɲɢɧ ɢ ɢɯ ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɨɥɠɧɵ 

ɛɵɬɶ ɬɚɤɢɦɢ, ɱɬɨɛɵ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɫɢɥɵ ɧɟ ɢɫɤɚɠɚɥɢ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ 

ɬɹɝɢ. ɉɪɢ ɜɟɪɬɢɤɚɥɶɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɗɊȾɍ ɬɹɝɨɢɡɟɪɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 

ɢɦɟɟɬ ɭɪɚɜɧɨɜɟɲɢɜɚɸɳɭɸ ɫɢɫɬɟɦɭ, ɱɬɨɛɵ ɫɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɫɢɥɭ ɨɬ 

ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɢɫɩɵɬɭɟɦɨɝɨ ɞɜɢɝɚɬɟɥɹ. ɉɪɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ 

ɗɊȾɍ ɬɹɝɨɢɡɦɟɪɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜɨɡɦɨɠɧɨ ɜ ɞɜɭɯ ɜɚɪɢɚɧɬɚɯ: 

- ɭɩɪɭɝɢɟ ɷɥɟɦɟɧɬɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɬɹɝɢ (ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ) ɞɟɮɨɪɦɢɪɭɸɬɫɹ, ɢ ɜɫɹ ɫɢɫɬɟɦɚ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ; 

- ɭɩɪɭɝɢɟ ɷɥɟɦɟɧɬɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɝɪɭɠɟɧɵ ɩɪɨɞɨɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ 

(ɜɟɫɨɦ ɢɫɩɵɬɭɟɦɨɝɨ ɗɊȾɍ) ɜ ɬɚɤɨɣ ɫɬɟɩɟɧɢ, ɱɬɨ ɪɚɛɨɬɚɸɬ ɩɨɞ ɤɪɢɬɢɱɟɫɤɨɣ 

ɧɚɝɪɭɡɤɨɣ ɢ ɢɦɟɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɤɨɦɩɟɧɫɢɪɭɸɳɚɹ ɫɢɫɬɟɦɚ, ɤɨɬɨɪɚɹ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɯɪɚɧɟɧɢɟ ɢɫɯɨɞɧɨɝɨ ɩɨɥɨɠɟɧɢɹ. 

ɉɪɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɗɊȾɍ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ 

(ɩɨɞɜɟɲɟɧ) ɧɚ ɭɩɪɭɝɢɯ ɷɥɟɦɟɧɬɚɯ (ɧɚɩɪɢɦɟɪ, ɩɥɚɫɬɢɧɚɯ). Ⱦɟɮɨɪɦɚɰɢɹ ɢɡɝɢɛɚ 

ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ ɡɚɜɢɫɢɬ ɨɬ ɬɹɝɢ ɗɊȾɍ ɢ ɦɨɠɟɬ ɛɵɬɶ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɚ ɫ 
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ɩɨɦɨɳɶɸ ɬɟɧɡɨɦɟɬɪɢɱɟɫɤɢɯ, ɟɦɤɨɫɬɧɵɯ, ɢɧɞɭɤɬɢɜɧɵɯ (ɥɢɧɟɣɧɵɯ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ. 

ɗɊȾɍ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɧɚ ɩɥɨɳɚɞɤɟ, ɤ ɤɨɬɨɪɨɣ 

ɩɪɢɤɪɟɩɥɟɧɵ ɩɨɩɥɚɜɤɢ, ɩɨɝɪɭɠɟɧɧɵɟ ɜ ɫɬɚɤɚɧɵ ɫ ɠɢɞɤɢɦ ɦɟɬɚɥɥɨɦ (ɧɚɩɪɢɦɟɪ, 

ɪɬɭɬɶɸ). ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɬɚɤɚɹ ɩɥɚɜɚɸɳɚɹ ɩɨɞɜɟɫɤɚ ɜɵɩɨɥɧɹɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ 

ɮɭɧɤɰɢɢ ɠɢɞɤɨɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɬɚɤɬɨɜ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɗɊȾɍ ɜɨ ɜɪɟɦɹ ɢɫɩɵɬɚɧɢɣ ɨɬɥɢɱɚɟɬɫɹ 

ɭɞɨɛɫɬɜɨɦ ɢ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɩɪɨɫɬɵɟ ɫɢɫɬɟɦɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɹɝɢ. ȼ ɬɚɤɢɯ 

ɫɢɫɬɟɦɚɯ ɗɊȾɍ ɩɪɚɤɬɢɱɟɫɤɢ ɢɦɟɟɬ ɨɞɧɭ ɫɬɟɩɟɧɶ ɫɜɨɛɨɞɵ ɩɟɪɟɦɟɳɟɧɢɹ. Ⱦɥɹ 

ɬɨɝɨ ɱɬɨɛɵ ɧɟ ɜɨɡɧɢɤɥɨ ɩɨɝɪɟɲɧɨɫɬɟɣ ɢɡɦɟɪɟɧɢɹ, ɧɭɠɧɨ ɜɨ ɜɪɟɦɹ ɢɫɩɵɬɚɧɢɣ 

ɬɳɚɬɟɥɶɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɨɫɬɶ ɩɨɥɨɠɟɧɢɹ ɗɊȾɍ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɬɹɝɢ ɗɊȾɍ ɩɪɢɦɟɧɹɸɬ ɬɚɤɠɟ ɬɹɝɨɢɡɦɟɪɢɬɟɥɶɧɨɟ 

ɭɫɬɪɨɣɫɬɜɨ ɬɢɩɚ ɤɪɭɬɢɥɶɧɵɯ ɜɟɫɨɜ. Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɬɪɚɜɟɪɡɚ ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ 

ɩɨɞɜɟɲɟɧɚ ɧɚ ɬɨɧɤɨɦ ɫɬɟɪɠɧɟ, ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɬɪɚɜɟɪɡɵ ɡɚɤɪɟɩɥɟɧ ɢɫɩɵɬɭɟɦɵɣ 

ɗɊȾɍ (ɜɦɟɫɬɟ ɫ ɟɦɤɨɫɬɶɸ ɞɥɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ), ɚ ɧɚ ɞɪɭɝɨɦ – ɭɪɚɜɧɨɜɟɲɢɜɚɸɳɚɹ 

ɦɚɫɫɚ. Ɍɹɝɚ ɗɊȾɍ ɫɨɡɞɚɟɬ ɦɨɦɟɧɬ, ɤɨɬɨɪɵɣ ɜɵɡɵɜɚɟɬ ɭɩɪɭɝɭɸ ɞɟɮɨɪɦɚɰɢɸ 

ɤɪɭɱɟɧɢɹ ɫɬɟɪɠɧɹ, ɪɟɝɢɫɬɪɢɪɭɟɦɭɸ ɨɬɫɱɟɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. Ⱦɥɹ ɩɨɞɜɨɞɚ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɗɊȾɍ ɩɪɢɦɟɧɹɸɬ ɦɧɨɝɨɠɢɥɶɧɵɟ ɝɢɛɤɢɟ ɤɚɛɟɥɢ [23]. 

Ɍɹɝɨɢɡɦɟɪɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ (Ɍɂɍ) – ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɬɹɝɢ ɢɫɩɵɬɭɟɦɨɝɨ ɛɥɨɤɚ ɤɨɪɪɟɤɰɢɢ ɜ 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ ɜ ɜɚɤɭɭɦɧɨɣ ɤɚɦɟɪɟ ɢ ɩɟɪɟɞɚɱɢ ɟɝɨ ɱɟɪɟɡ ɝɟɪɦɟɬɢɱɧɵɟ 

ɪɚɡɴɟɦɵ ɜ ɪɟɝɢɫɬɪɢɪɭɸɳɟɟ ɢ ɨɬɨɛɪɚɠɚɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɧɟ ɤɚɦɟɪɵ.  

ɍɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɩɨɫɚɞɨɱɧɵɣ ɦɨɞɭɥɶ (ɍɉɆ), ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɧɵɣ ɜ 

ɉɪɢɥɨɠɟɧɢɟ Ȼ., ɤɪɟɩɢɬɫɹ ɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɚɬɟ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 

ɛɥɨɤɚ ɤɨɪɪɟɤɰɢɢ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɭɫɢɥɢɹ (ɉɍ), ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ 

ɤɚɥɢɛɪɨɜɤɢ (ɆȾɄ) ɢ ɤɨɦɩɟɧɫɚɬɨɪɚ ɜɟɫɚ ɢ ɠɟɫɬɤɨɫɬɢ ɩɨɞɜɨɞɢɦɵɯ ɰɟɩɟɣ ɢ 

ɦɚɝɢɫɬɪɚɥɟɣ. ɇɚ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɩɨɫɚɞɨɱɧɵɣ ɦɨɞɭɥɶ ɞɨɥɠɧɵ ɛɵɬɶ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɩɨɞɜɢɠɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɟɪɟɞɚɜɚɬɶ 

ɬɹɝɨɜɨɟ ɭɫɢɥɢɟ ɧɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɭɫɢɥɢɹ. ɇɚ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɩɨɫɚɞɨɱɧɵɣ 

ɦɨɞɭɥɶ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɨɩɨɪɧɵɟ ɷɥɟɦɟɧɬɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 

https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D1%81%D0%BF%D0%B0%D1%81%D0%B5%D0%BD%D0%B8%D1%8F#cite_note-2


28 
 

ɤɪɟɩɥɟɧɢɹ ɩɨɞɜɨɞɢɦɵɯ ɰɟɩɟɣ ɢ ɦɚɝɢɫɬɪɚɥɟɣ. ɗɫɤɢɡ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɩɨɫɚɞɨɱɧɨɝɨ 

ɦɟɫɬɚ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.6.  

 

 

 

Ɋɢɫɭɧɨɤ 1.6 – ɗɫɤɢɡ ɨɞɧɨɝɨ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɩɨɫɚɞɨɱɧɨɝɨ ɦɨɞɭɥɹ ɫ ɉɍ ɢ 

ɆȾɄ 

 

ɉɍ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɩɪɢ ɪɚɛɨɬɟ 

ȻɄ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ. Ɇɨɞɭɥɶ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧ 

ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ, ɮɨɪɦɢɪɭɟɦɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɭɫɢɥɢɹ ɜ 

ɫɨɫɬɚɜɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɯɟɦɵ ɬɹɝɨɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ.  

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ Ɍɂɍ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ, 

ɨɬɨɛɪɚɠɟɧɢɹ ɢ ɬɪɚɧɫɥɹɰɢɢ ɜ (ɫɨɛɫɬɜɟɧɧɵɣ) ɷɥɟɤɬɪɨɧɧɵɣ ɩɪɨɬɨɤɨɥ ɢ ɜ 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɤɚɡɚɧɢɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɭɫɢɥɢɹ Ɍɂɍ. Ʉɪɨɦɟ 

ɷɬɨɝɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ Ɍɂɍ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɩɪɚɜɥɟɧɢɟ 

ɦɨɞɭɥɹɦɢ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ ɚɜɬɨɧɨɦɧɨ. 

Ɇɚɫɫɚ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɩɨɫɚɞɨɱɧɨɝɨ ɦɨɞɭɥɹ ɜɦɟɫɬɟ ɫɨ ɜɫɟɦ 

ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɧɚ ɧɟɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ (ɤɪɨɦɟ ȻɄ) – ɧɟ ɛɨɥɟɟ 7 ɤɝ. 
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1.3.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɸ ɭɫɢɥɢɹ 

 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɭɫɢɥɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɧɚ ɨɫɧɨɜɟ ɦɨɫɬɨɜɨɝɨ 

ɬɟɧɡɨɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɞɚɬɱɢɤɚ ɫɢɥɵ. ȼ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ ɜɵɯɨɞɧɨɣ 

ɫɢɝɧɚɥ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɝɪɟɬɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɭɫɢɥɢɹ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ 

ɧɚɝɪɭɡɤɟ 1 ɤɝ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɫɬɨɹɧɧɵɦ ɫ ɨɬɤɥɨɧɟɧɢɟɦ ɡɚ 1 ɱɚɫ ɧɟ ɛɨɥɟɟ ɱɟɦ 

0,05% ɨɬ ɧɚɱɚɥɶɧɨɣ ɜɟɥɢɱɢɧɵ. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɹɟɦɵɯ ɭɫɢɥɢɣ ɨɬ 0,01962 ɞɨ 

0,2942 ɇ (ɨɬ 2 ɞɨ 30 ɝɫ). 

Ⱥɛɫɨɥɸɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɪɟɝɢɫɬɪɢɪɭɟɦɨɣ ɬɹɝɢ (ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ 

ɡɧɚɱɟɧɢɹɦɢ ɮɚɤɬɢɱɟɫɤɢ ɩɪɢɥɨɠɟɧɧɨɝɨ ɢ ɨɬɨɛɪɚɠɚɟɦɨɝɨ (ɪɟɝɢɫɬɪɢɪɭɟɦɨɝɨ) 

ɭɫɢɥɢɹ) - ɧɟ ɛɨɥɟɟ ± 0,00981 ɇ (±1 ɝɫ) ɜɨ ɜɫɟɯ ɞɨɩɭɫɬɢɦɵɯ ɢɫɩɵɬɚɬɟɥɶɧɵɯ 

ɪɟɠɢɦɚɯ. 

Ⱦɨɩɭɫɬɢɦɚ ɩɟɪɟɞɚɱɚ ɩɨɥɭɱɟɧɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɜ 

ɪɟɝɢɫɬɪɢɪɭɸɳɟɟ ɢ ɨɬɨɛɪɚɠɚɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɧɟ ɜɚɤɭɭɦɧɨɣ ɤɚɦɟɪɵ ɜ 

ɚɧɚɥɨɝɨɜɨɣ ɢɥɢ ɰɢɮɪɨɜɨɣ ɮɨɪɦɟ ɩɨ ɨɛɨɫɧɨɜɚɧɧɨɦɭ ɜɵɛɨɪɭ ɪɚɡɪɚɛɨɬɱɢɤɚ. 

Ɂɧɚɱɟɧɢɟ ɨɬɨɛɪɚɠɚɟɦɨɣ ɢ ɪɟɝɢɫɬɪɢɪɭɟɦɨɣ ɬɹɝɢ ɞɨɥɠɧɨ ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 1. 

 

 𝐹ʟЕГ = ሺ𝐹ʞУ−𝑏ሺ𝑡𝑖ሻሻ𝑘ሺ𝑡𝑖ሻ                                                                                                (1) 

 

ɝɞɟ: 𝐹ʟЕГ - ɡɧɚɱɟɧɢɟ ɪɟɝɢɫɬɪɢɪɭɟɦɨɣ ɬɹɝɢ; 𝑘ሺ𝑡𝑖ሻ ɢ 𝑏ሺ𝑡𝑖ሻ- ɤɨɷɮɮɢɰɢɟɧɬɵ ɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɢ 

ɤɚɥɢɛɪɨɜɤɟ ɩɪɢ ɩɨɤɚɡɚɧɢɢ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɢɡ ɫɨɫɬɚɜɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 

ɭɫɢɥɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɬɟɦɩɟɪɚɬɭɪɟ 𝑡𝑖; 𝐹ʞУ - ɡɧɚɱɟɧɢɟ ɫɢɝɧɚɥɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɫ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɭɫɢɥɢɹ. 

Ɂɧɚɱɟɧɢɟ ɬɹɝɢ ɞɨɥɠɧɨ ɨɬɨɛɪɚɠɚɬɶɫɹ ɧɚ ɭɫɬɪɨɣɫɬɜɚɯ ɨɬɨɛɪɚɠɟɧɢɹ 

ɢɧɮɨɪɦɚɰɢɢ ɢ ɜɧɨɫɢɬɶɫɹ ɜ ɩɪɨɬɨɤɨɥ ɢɫɩɵɬɚɧɢɣ ɜ ɮɢɡɢɱɟɫɤɢɯ ɟɞɢɧɢɰɚɯ ɭɫɢɥɢɹ 

- «ɇɶɸɬɨɧ» («ɝɪɚɦɦ-ɫɢɥɚ»). 
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ɉɍ ɞɨɥɠɟɧ ɜɵɞɟɪɠɢɜɚɬɶ ɧɚɝɪɭɡɤɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫɠɚɬɢɹ ɧɟ ɦɟɧɟɟ 10 ɤɝɫ 

ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. ɇɚɝɪɭɡɤɚ ɧɚ ɉɍ ɛɨɥɟɟ 10 ɤɝɫ – ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

ɇɚ ɩɟɪɢɨɞ ɜɵɩɨɥɧɟɧɢɹ ɦɨɧɬɚɠɧɵɯ ɨɩɟɪɚɰɢɣ, ɯɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɭɫɢɥɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɳɢɳɟɧ ɮɢɤɫɚɬɨɪɨɦ ɩɨɥɨɠɟɧɢɹ, 

ɢɫɤɥɸɱɚɸɳɢɦ ɟɝɨ ɞɟɮɨɪɦɚɰɢɸ, ɜɨɡɞɟɣɫɬɜɢɹ ɭɞɚɪɨɜ ɢ ɜɢɛɪɚɰɢɢ. 

 

1.3.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɦɨɞɭɥɸ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ 

 

Ɇɨɞɭɥɶ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ 

ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ, ɮɨɪɦɢɪɭɟɦɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɭɫɢɥɢɹ ɜ ɫɨɫɬɚɜɟ 

ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɯɟɦɵ Ɍɂɍ, ɫ ɞɢɫɤɪɟɬɧɵɦ ɲɚɝɨɦ 0,00981 ɇ (1 ɝɫ) ɨɬ 0 ɞɨ 0,0981 

ɇ (10 ɝɫ). 

Ʉɨɥɢɱɟɫɬɜɨ ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɝɪɭɡɨɜ – 4 ɲɬ. Ɇɚɫɫɚ ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɝɪɭɡɨɜ 

№1 = 1 ɝ, №2 = 2 ɝ, №3 = 4 ɝ, №4 = 8 ɝ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɤɚɥɢɛɪɨɜɨɱɧɵɯ 

ɧɚɝɪɭɡɨɤ 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 ɝɫ. Ɉɬɤɥɨɧɟɧɢɟ ɦɚɫɫɵ 

ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɝɪɭɡɨɜ ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ – ɧɟ ɛɨɥɟɟ ± 0,01 ɝ. 

ɉɪɢ ɧɚɫɬɪɨɣɤɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɍɂɍ ɜ ɫɨɫɬɚɜɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 

ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɨɝɧɟɜɵɯ ɩɪɢɟɦɨɱɧɵɯ ɢɫɩɵɬɚɧɢɣ (ȺɊɆ Ɉɉɂ) ɞɨɥɠɧɵ ɛɵɬɶ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɠɢɦɵ ɤɚɥɢɛɪɨɜɤɢ ɍɉɆ: 

- ɤɚɥɢɛɪɨɜɤɚ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ (ɢɥɢ ɩɨɲɚɝɨɜɨɦ) ɪɟɠɢɦɟ ɤɚɠɞɨɝɨ ɦɨɞɭɥɹ 

ɨɬɞɟɥɶɧɨ; 

- ɤɚɥɢɛɪɨɜɤɚ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ (ɢɥɢ ɩɨɲɚɝɨɜɨɦ) ɪɟɠɢɦɟ ɜɫɟɯ ɦɨɞɭɥɟɣ 

ɨɞɧɨɜɪɟɦɟɧɧɨ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɟɚɧɫɚ ɤɚɥɢɛɪɨɜɤɢ ɧɟ ɛɨɥɟɟ 5 ɦɢɧɭɬ. ȼɟɫ ɧɢɬɢ ɢ 

ɜɨɡɦɨɠɧɨɟ ɬɪɟɧɢɟ ɧɢɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɚɥɢɛɪɨɜɤɢ ɧɟ ɭɱɢɬɵɜɚɬɶ. 

Ʉɚɥɢɛɪɨɜɨɱɧɚɹ ɧɢɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɨɣɱɢɜɚ ɤ ɜɚɤɭɭɦɭ. ɉɪɢɜɨɞ ɭɫɬɪɨɣɫɬɜɚ 

ɤɚɥɢɛɪɨɜɤɢ ɧɟ ɞɨɥɠɟɧ ɜɥɢɹɬɶ ɧɚ ɪɚɛɨɬɭ ȻɄ. 
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1.4 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

ɋɨɜɪɟɦɟɧɧɚɹ ɫɢɫɬɟɦɚ ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 

ɞɨɥɠɧɚ ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɜɟɥɢɱɢɧɭ ɢɡɦɟɪɹɟɦɨɣ ɬɹɝɢ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɫɢɝɧɚɥ 

ɫ ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɶɸ, ɩɨ ɦɢɦɨ ɷɬɨɝɨ ɤɨɧɫɬɪɭɤɰɢɹ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ 

ɤɚɥɢɛɪɨɜɤɢ ɨɝɪɚɧɢɱɟɧɚ ɠɟɫɬɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɨ ɝɚɛɚɪɢɬɧɵɦ ɪɚɡɦɟɪɚɦ ɢ 

ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɠɟɫɬɤɢɦ ɭɫɥɨɜɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɭɫɥɨɜɢɹ ɜɚɤɭɭɦɚ ɢ ɤɪɚɣɧɢɯ 

ɬɟɦɩɟɪɚɬɭɪ). 

ɐɟɥɶɸ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ 

ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɬɹɝɢ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɤɨɪɪɟɤɰɢɢ 

ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ (ɄȺ). 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɨɡɧɚɱɟɧɧɨɣ ɰɟɥɢ ɜ ɪɚɦɤɚɯ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1) ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɢ 

ɫɪɟɞɫɬɜ ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫɢɫɬɟɦɵ ɤɨɪɪɟɤɰɢɢ 

ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ; 

2) Ɋɚɡɪɚɛɨɬɤɚ ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ ɩɪɢɧɰɢɩɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɨɞɭɥɹ 

ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫɢɫɬɟɦɵ ɤɨɪɪɟɤɰɢɢ 

ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ; 

3) Ɋɚɡɪɚɛɨɬɤɚ ɢ ɫɨɡɞɚɧɢɟ ɦɨɞɟɥɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ɞɥɹ 

ɤɚɥɢɛɪɨɜɤɢ ɬɹɝɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɤɨɪɪɟɤɰɢɢ ɤɨɫɦɢɱɟɫɤɢɯ 

ɚɩɩɚɪɚɬɨɜ; 

4) ɉɪɨɜɟɞɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɜ ɪɚɛɨɬɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ: 

ɂɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ (ɚɧɝɥ. simulation) – ɷɬɨ ɪɚɡɧɨɜɢɞɧɨɫɬɶ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɪɟɚɥɢɡɭɟɦɨɝɨ ɫ ɩɨɦɨɳɶɸ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 

ɦɟɬɨɞɨɜ, ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦ ɢ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, 

ɩɨɡɜɨɥɹɸɳɢɯ ɧɚ ɚɧɚɥɨɝɟ ɪɟɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ (ɦɨɞɟɥɢ) ɨɫɭɳɟɫɬɜɢɬɶ 

ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɥɨɠɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɭɬɟɦ ɢɦɢɬɚɰɢɢ ɟɝɨ 
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ɞɟɣɫɬɜɢɹ ɫɪɟɞɫɬɜɚɦɢ ɗȼɆ [24]. ȼ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɢ ɩɪɢɧɹɬɵ 

ɧɟɤɨɬɨɪɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɢ ɞɨɩɭɳɟɧɢɹ. 

 

1.5 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 1 

 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɫɭɳɟɫɬɜɥɟɧ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ 

ɨɛɥɚɫɬɢ, ɩɪɢɜɟɞɟɧɵ ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɫɢɫɬɟɦɟ ɤɨɪɪɟɤɰɢɢ, ɨɛɴɹɫɧɟɧɚ ɜɚɠɧɨɫɬɶ 

ɫɢɫɬɟɦɵ ɤɨɪɪɟɤɰɢɢ ɤɚɤ ɨɞɧɨɣ ɢɡ ɫɢɫɬɟɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ 

ɄȺ, ɬɚɤ ɤɚɤ, ɤɨɪɪɟɤɬɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɜɨɡɦɨɠɧɨ 

ɥɢɲɶ ɩɪɢ ɱɟɬɤɨɦ ɫɨɛɥɸɞɟɧɢɟ ɟɝɨ ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɣ ɨɪɛɢɬɵ, ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧ 

ɩɪɢɧɰɢɩ ɢɡɦɟɧɟɧɢɹ ɬɪɚɟɤɬɨɪɢɢ ɤɨɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ.  

Ɋɚɫɫɦɨɬɪɟɧɵ ɫɬɚɰɢɨɧɚɪɧɵɟ ɩɥɚɡɦɟɧɧɵɟ ɞɜɢɝɚɬɟɥɢ ɤɚɤ ɨɫɧɨɜɧɨɣ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɨɪɝɚɧ ɫɢɫɬɟɦɵ ɤɨɪɪɟɤɰɢɢ, ɪɚɫɤɪɵɬɨ ɨɩɪɟɞɟɥɟɧɢɟ 

ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɯ ɞɜɢɝɚɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɦɟɫɬɨ ɫɬɚɰɢɨɧɚɪɧɵɯ 

ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɜ ɪɚɡɪɟɡɟ ɨɛɳɟɣ ɫɨɜɪɟɦɟɧɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɯ ɞɜɢɝɚɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ. ɉɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɷɬɚɩɵ 

ɪɚɛɨɬɵ ɢ ɚɥɝɨɪɢɬɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. 

ɉɪɢɜɟɞɟɧɚ ɫɩɪɚɜɤɚ ɨ ɜɟɞɭɳɟɦ ɧɚ ɦɢɪɨɜɨɦ ɢ ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ ɩɪɨɢɡɜɨɞɢɬɟɥɟ 

ɎȽɍɉ ɈɄȻ «Ɏɚɤɟɥ» ɝ. Ʉɚɥɢɧɢɧɝɪɚɞ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɟɤɨɬɨɪɵɟ ɢɡ ɩɪɨɢɡɜɨɞɢɦɵɯ 

ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɬɟɯ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ȺɈ «ɂɋɋ» ɝ. ɀɟɥɟɡɧɨɝɨɪɫɤ.  

ɉɪɟɞɫɬɚɜɥɟɧɨ ɨɩɪɟɞɟɥɟɧɢɟ ɬɹɝɢ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɨɣ ɞɜɢɝɚɬɟɥɶɧɨɣ 

ɭɫɬɚɧɨɜɤɢ, ɨɩɢɫɚɧɵ ɞɜɚ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ ɬɹɝɢ. Ɉɬɦɟɱɟɧɚ ɜɚɠɧɨɫɬɶ 

ɨɛɟɫɩɟɱɟɧɢɣ ɬɨɱɧɨɣ ɬɹɝɢ ɞɜɢɝɚɬɟɥɟɣ ɤɨɪɪɟɤɰɢɢ. Ȼɨɥɟɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɵ 

ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɢɤɢ ɢ ɫɪɟɞɫɬɜɚ ɤɚɥɢɛɪɨɜɤɢ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 

ɤɨɪɪɟɤɰɢɢ. Ⱦɚɧɨ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɧɹɬɢɹɦ ɬɹɝɨɢɡɦɟɪɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢ 

ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɩɨɫɚɞɨɱɧɵɣ ɦɨɞɭɥɶ, ɩɟɪɟɱɢɫɥɟɧɵ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɸ ɭɫɢɥɢɹ ɢ ɤ ɦɨɞɭɥɸ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ. 

https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D1%81%D0%BF%D0%B0%D1%81%D0%B5%D0%BD%D0%B8%D1%8F#cite_note-2
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Ɉɩɢɪɚɹɫɶ ɧɚ ɜɵɲɟɢɡɥɨɠɟɧɧɵɣ ɦɚɬɟɪɢɚɥ, ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ ɰɟɥɶ 

ɢɫɫɥɟɞɨɜɚɧɢɹ – ɪɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɬɹɝɢ 

ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɤɨɪɪɟɤɰɢɢ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ (ɄȺ). 
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2 Ɉɫɧɨɜɧɨɣ ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɫɢɫɬɟɦɵ ɤɚɥɢɛɪɨɜɤɢ 

 

ɂɡɥɨɠɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɨɢɫɤɚ ɩɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ ɪɟɫɭɪɫɭ Ɏɟɞɟɪɚɥɶɧɨɝɨ 

ɢɧɫɬɢɬɭɬɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ ɡɚɩɚɬɟɧɬɨɜɚɧɧɵɯ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɯ 

ɷɥɟɦɟɧɬɨɜ ɢ ɭɫɬɪɨɣɫɬɜ. Ɍɚɤɠɟ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɩɟɪɜɨɣ ɡɚɞɚɱɢ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ 

ɩɨɢɫɤ ɩɨ ɨɬɤɪɵɬɵɦ ɪɟɫɭɪɫɚɦ ɫɟɬɢ ɂɧɬɟɪɧɟɬ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ ɫɨɞɟɪɠɚɧɢɟ 

ɫɛɨɪɧɢɤɨɜ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɤɨɧɮɟɪɟɧɰɢɣ, ɫɛɨɪɧɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɜɵɫɬɚɜɨɤ ɢ 

ɮɨɪɭɦɨɜ ɧɚ ɡɚɹɜɥɟɧɧɭɸ ɬɟɦɚɬɢɤɭ. 

ɋɪɟɞɢ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɜɟɞɭɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɜ ɨɛɥɚɫɬɢ 

ɪɚɡɪɚɛɨɬɤɟ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɯ ɚɤɬɭɚɬɨɪɨɜ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ: 

- ȺɈ «ɇɚɭɱɧɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ «ɗɥɩɚ» ɝ. Ɂɟɥɟɧɨɝɪɚɞ. ɇɚɭɱɧɨ 

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ «ɗɥɩɚ» ɹɜɥɹɟɬɫɹ ɜɟɞɭɳɢɦ ɜ Ɋɨɫɫɢɢ ɪɚɡɪɚɛɨɬɱɢɤɨɦ ɢ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɫɩɟɰɢɮɢɱɟɫɤɨɣ ɧɚɭɤɨɟɦɤɨɣ ɩɶɟɡɨɬɟɯɧɢɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ – 

ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɛɨɪɨɜ ɧɚ ɢɯ ɨɫɧɨɜɟ, ɢɡɞɟɥɢɣ 

ɚɤɭɫɬɨɷɥɟɤɬɪɨɧɢɤɢ. ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɛɵɥɨ ɨɪɝɚɧɢɡɨɜɚɧɨ ɩɪɨɢɡɜɨɞɫɬɜɨ, 

ɨɫɧɨɜɚɧɧɨɟ ɧɚ ɩɪɨɜɟɞɟɧɧɵɯ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ 

ɪɚɡɪɚɛɨɬɨɤ [25]; 

- ɈɈɈ «ȿɜɪɨɬɟɤ Ⱦɠɟɧɟɪɚɥ» ɝ. Ɇɨɫɤɜɚ. ɉɪɟɞɩɪɢɹɬɢɟ ɫɩɟɰɢɚɥɢɡɢɪɭɟɦɫɹ ɧɚ 

ɩɨɫɬɚɜɤɚɯ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɝɨ ɧɚɭɱɧɨɝɨ ɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɨɫɧɚɳɟɧɢɹ ɪɨɫɫɢɣɫɤɢɯ ɧɚɭɱɧɵɯ ɰɟɧɬɪɨɜ, ɥɚɛɨɪɚɬɨɪɢɣ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜ (ɹɜɥɹɟɬɫɹ ɞɢɫɬɪɢɛɶɸɬɟɪɨɦ) [26]; 

- Ⱦɢɫɬɪɢɛɶɸɬɨɪ ɤɨɦɩɚɧɢɢ «CEDRAT TECHNOLOGIES» ɈɈɈ 

«ɉɪɨɦɵɲɥɟɧɧɚɹ ɦɟɬɪɨɥɨɝɢɹ» ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɨɦ. Ʉɨɦɩɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɩɨɫɬɚɜɤɭ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɞɜɢɝɚɬɟɥɟɣ ɢ ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɢ ɩɨɜɵɲɟɧɧɨɝɨ (ɤɨɫɦɢɱɟɫɤɨɝɨ) ɭɪɨɜɧɹ ɤɚɱɟɫɬɜɚ, ɨɛɥɚɞɚɟɬ 

ɫɨɛɫɬɜɟɧɧɨɣ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɟɣ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɫɬɚɜɤɭ ɢ 

ɭɫɬɚɧɨɜɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɥɢɧɟɣɧɨ-ɭɝɥɨɜɵɯ 

ɢɡɦɟɪɟɧɢɣ [27]; 

- ɈȺɈ «ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ ɮɢɡɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ» 

(ɇɂɂɎɂ) ɝ. ɉɟɧɡɚ. ȺɈ «ɇɂɂɎɂ» - ɩɪɟɞɩɪɢɹɬɢɟ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɤɨɫɦɢɱɟɫɤɨɝɨ 



35 
 

ɚɝɟɧɬɫɬɜɚ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɟɟɫɹ ɜ ɨɛɥɚɫɬɢ ɫɨɡɞɚɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 

ɚɩɩɚɪɚɬɭɪɵ ɜ ɪɚɤɟɬɧɨ-ɤɨɫɦɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɚɯ ɧɚɭɱɧɨɝɨ, ɫɨɰɢɚɥɶɧɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɢ ɞɜɨɣɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢ ɹɜɥɹɸɳɟɟɫɹ ɰɟɧɬɪɨɦ ɤɨɦɩɟɬɟɧɰɢɣ ɩɨ 

ɩɶɟɡɨɬɟɯɧɢɤɟ ɢ ɫɨɡɞɚɧɢɸ ɞɚɬɱɢɤɨ-ɩɪɟɨɛɪɚɡɭɸɳɟɣ ɚɩɩɚɪɚɬɭɪɵ, ɫɢɫɬɟɦ 

ɢɡɦɟɪɟɧɢɹ, ɞɢɚɝɧɨɫɬɢɤɢ, ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɪɚɤɟɬɧɨ-ɤɨɫɦɢɱɟɫɤɨɣ ɬɟɯɧɢɤɢ [28]. 

- ɈȺɈ «ȼɢɬɟɛɫɤɢɣ ɡɚɜɨɞ ɪɚɞɢɨɞɟɬɚɥɟɣ «Ɇɨɧɨɥɢɬ» (ɈȺɈ «ȼɁɊȾ 

«Ɇɨɧɨɥɢɬ») ɝ. ȼɢɬɟɛɫɤ. Ɂɚɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɭɟɬɫɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɧɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɋɇȽ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɪɨɫɫɢɣɫɤɢɯ ɫɬɚɧɞɚɪɬɨɜ ɢ 

ɚɬɬɟɫɬɨɜɚɧɚ ɧɚ ɩɪɚɜɨ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɡɞɟɥɢɣ ɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤɢ ɜ 

ɫɢɫɬɟɦɟ «ȼɨɟɧɷɥɟɤɬɪɨɧɫɟɪɬ» Ɇɢɧɢɫɬɟɪɫɬɜɚ ɨɛɨɪɨɧɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ [29]. 

 

2.1 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɶɟɡɨɚɤɬɭɚɬɨɪɨɜ 

 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɧɨɨɛɪɚɡɧɵɯ 

ɬɢɩɨɜ ɢ ɜɢɞɨɜ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɯ ɚɤɬɭɚɬɨɪɨɜ, ɧɨ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɟɞɢɧɨɣ 

ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɶɡɭɟɦɵɯ ɧɚɩɪɚɜɥɟɧɢɣ 

ɩɶɟɡɨɷɮɮɟɤɬɨɜ, ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɢɹ ɢɯ ɭɫɥɨɜɧɨ ɦɨɠɧɨ ɫɜɟɫɬɢ ɜ 

ɧɢɠɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ. 

ɉɚɤɟɬɧɵɟ (ɥɢɧɟɣɧɵɟ) ɩɶɟɡɨɚɤɬɭɚɬɨɪɵ – ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɟ. ȼ 

ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɧɢ ɞɟɥɹɬɫɹ ɧɚ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɬɢɩɵ, ɧɚɩɪɢɦɟɪ, ɧɢɡɤɨɜɨɥɶɬɧɵɟ ɢ 

ɜɵɫɨɤɨɜɨɥɶɬɧɵɟ, ɤɨɪɩɭɫɧɵɟ ɢ ɛɟɫɤɨɪɩɭɫɧɵɟ ɦɧɨɝɨɫɥɨɣɧɵɟ ɞɢɫɤɪɟɬɧɵɟ ɢ 

ɦɧɨɝɨɫɥɨɣɧɵɟ ɦɨɧɨɥɢɬɧɵɟ ɢ ɩɪɨɱɢɟ ɬɢɩɵ. ɉɚɤɟɬɧɵɟ ɚɤɬɭɚɬɨɪɵ ɦɨɝɭɬ 

ɝɟɧɟɪɢɪɨɜɚɬɶ ɫɢɥɭ ɨɝɪɨɦɧɨɣ ɜɟɥɢɱɢɧɵ – 100 ɤɢɥɨɧɶɸɬɨɧ ɢ ɛɨɥɟɟ. Ɇɚɤɫɢɦɚɥɶɧɵɣ 

ɯɨɞ ɧɟ ɩɪɟɜɵɲɚɟɬ 500 ɦɤɦ. Ⱦɥɹ ɡɚɳɢɬɵ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɩɚɤɟɬɚ ɨɧɢ 

ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɪɩɭɫɚɯ ɫɨ ɜɫɬɪɨɟɧɧɨɣ ɫɢɫɬɟɦɨɣ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɤɚɤ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.1.  
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Ɋɢɫɭɧɨɤ 2.1 – ɉɚɤɟɬɧɵɟ (ɥɢɧɟɣɧɵɟ) ɩɶɟɡɨɚɤɬɭɚɬɨɪɵ 

 

Ɍɪɭɛɱɚɬɵɟ ɩɶɟɡɨɚɤɬɭɚɬɨɪɵ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2 – ɜ ɨɫɧɨɜɟ 

ɩɪɢɧɰɢɩɚ ɪɚɛɨɬɵ ɥɟɠɢɬ ɹɜɥɟɧɢɟ ɫɭɠɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɟɱɟɧɢɹ ɩɨɥɨɝɨ 

ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɰɢɥɢɧɞɪɚ. ȼ ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɫɤɚɧɢɪɭɸɳɢɯ 

ɦɢɤɪɨɫɤɨɩɚɯ ɢ ɦɢɤɪɨɧɚɫɨɫɚɯ. 

 

  

 

Ɋɢɫɭɧɨɤ 2.2 – Ɍɪɭɛɱɚɬɵɟ ɩɶɟɡɨɚɤɬɭɚɬɨɪɵ 

 

Ɂɚɳɟɦɥɹɟɦɵɟ ɢɡɝɢɛɧɵɟ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɟ ɛɢɦɨɪɮɵ. Ɉɬɥɢɱɢɬɟɥɶɧɨɣ 

ɨɫɨɛɟɧɧɨɫɬɶɸ ɚɤɬɭɚɬɨɪɨɜ ɬɚɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɢɯ ɫɩɟɰɢɮɢɱɟɫɤɨɟ 

ɤɪɟɩɥɟɧɢɟ (ɡɚɳɟɦɥɟɧɢɟ). Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ 

ɩɟɪɟɦɟɳɟɧɢɹ ɜ ɦɢɥɥɢɦɟɬɪɨɜɨɦ ɞɢɚɩɚɡɨɧɟ, ɧɨ ɩɪɢ ɧɢɡɤɨɣ ɠɟɫɬɤɨɫɬɢ, ɦɚɥɨɣ 
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ɛɥɨɤɢɪɭɸɳɟɣ ɫɢɥɟ ɢ ɪɟɡɨɧɚɧɫɧɨɣ ɱɚɫɬɨɬɟ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɨɪɦɵ ɬɚɤɢɟ 

ɚɤɬɭɚɬɨɪɵ ɛɵɜɚɸɬ ɩɥɚɫɬɢɧɱɚɬɵɦɢ ɢ ɞɢɫɤɨɜɵɦɢ ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

 

 
 

 

Ɋɢɫɭɧɨɤ 2.3 – ɂɡɝɢɛɧɵɟ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɟ ɛɢɦɨɪɮɵ (ɞɢɫɤɨɜɵɟ ɢ ɩɥɚɫɬɢɧɱɚɬɵɟ) 

 

Ⱦɢɫɤɨɜɵɟ ɛɢɦɨɪɮɧɵɟ ɩɶɟɡɨɚɤɬɭɚɬɨɪɵ ɫɨɫɬɨɹɬ ɢɡ ɞɜɭɯ ɫɤɥɟɟɧɧɵɯ ɞɢɫɤɨɜ, 

ɡɚɤɪɟɩɥёɧɧɵɯ ɩɨ ɞɢɚɦɟɬɪɭ. ȼ ɨɫɧɨɜɟ ɪɚɛɨɬɵ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ɥɟɠɢɬ ɨɛɪɚɬɧɵɣ 

ɩɶɟɡɨɷɮɮɟɤɬ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɥɨɠɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɷɥɟɤɬɪɨɞɵ ɜɟɪɯɧɟɝɨ ɞɢɫɤɚ 

ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɪɚɞɢɚɥɶɧɚɹ ɞɟɮɨɪɦɚɰɢɹ, ɩɪɢ ɷɬɨɦ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.4,   

ɧɢɠɧɢɣ ɩɶɟɡɨɞɢɫɤ ɨɫɬɚёɬɫɹ ɧɟɩɨɞɜɢɠɧɵɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɶɟɡɨɚɤɬɭɚɬɨɪ 

ɩɪɢɨɛɪɟɬɚɟɬ ɮɨɪɦɭ ɫɜɨɞɚ. 

ɉɶɟɡɨɚɤɬɭɚɬɨɪɵ ɢɡɝɢɛɚ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɟ ɤɨɦɩɨɧɟɧɬɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ 

ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɯ ɫɥɨёɜ ɬɨɥɳɢɧɨɣ ɨɤɨɥɨ 50 ɦɤɦ ɫ ɧɚɧɟɫɟɧɢɟɦ ɫɟɪɟɛɪɹɧɨ-

ɩɚɥɥɚɞɢɟɜɵɯ ɷɥɟɤɬɪɨɞɨɜ ɧɚ ɜɟɪɯɧɢɣ ɫɥɨɣ. Ɇɭɥɶɬɢɫɥɨɣɧɵɟ ɩɶɟɡɨɚɤɬɭɚɬɨɪɵ 

ɨɛɥɚɞɚɟɬ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɠёɫɬɤɨɫɬɶɸ ɢ ɜɪɟɦɟɧɟɦ ɨɬɤɥɢɤɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɛɢɦɨɪɮɧɵɦɢ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚɦɢ, ɚ ɬɚɤɠɟ ɧɢɡɤɢɦ ɡɧɚɱɟɧɢɟɦ ɭɩɪɚɜɥɹɸɳɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ (ɨɬ 0 ɞɨ 60 ȼɨɥɶɬ ɢɥɢ ɨɬ – 30 ɞɨ 30 ȼɨɥɶɬ). Ɋɚɛɨɬɚ ɩɪɢ ɧɢɡɤɢɯ 

ɧɚɩɪɹɠɟɧɢɹɯ ɩɨɡɜɨɥɹɟɬ ɦɢɧɢɚɬɸɪɢɡɢɪɨɜɚɬɶ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ. Ⱦɚɧɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ ɭɫɬɨɣɱɢɜɵ ɤ ɜɥɚɠɧɨɫɬɢ. ȼɵɫɨɤɢɟ ɪɟɡɨɧɚɧɫɧɵɟ ɱɚɫɬɨɬɵ 

ɩɶɟɡɨɚɤɬɭɚɬɨɪɨɜ ɢɡɝɢɛɚ ɩɨɡɜɨɥɹɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɞɥɹ ɜɵɫɨɤɨɞɢɧɚɦɢɱɟɫɤɢɯ 

ɩɪɢɥɨɠɟɧɢɣ ɫ ɦɚɥɵɦɢ ɧɚɝɪɭɡɤɚɦɢ. Ɍɟɦɩɟɪɚɬɭɪɚ Ʉɸɪɢ ɬɚɤɢɯ ɩɶɟɡɨɚɤɬɭɬɚɨɪɨɜ 
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ɫɨɫɬɚɜɥɹɟɬ ͵ʹͲ° ɋ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɞɨ ͳ5Ͳ° ɋ. 

Ⱦɚɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɚɛɨɬɵ ɜ ɜɚɤɭɭɦɟ (ɞɨ 10 – 9 Ƚɉɚ).  

 

 
ɚ) ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɡɚɳɟɦɥɹɟɦɨɝɨ ɞɢɫɤɨɜɨɝɨ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ 

 
ɛ) ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɡɚɳɟɦɥɹɟɦɨɝɨ ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ 

 

Ɋɢɫɭɧɨɤ 2.4 – ɂɡɝɢɛɧɵɟ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɟ ɛɢɦɨɪɮɵ (ɞɢɫɤɨɜɵɟ ɢ ɩɥɚɫɬɢɧɱɚɬɵɟ) 

 

ɋɞɜɢɝɨɜɵɟ ɩɶɟɡɨɚɤɬɭɚɬɨɪɵ ɫɩɨɫɨɛɧɵ ɝɟɧɟɪɢɪɨɜɚɬɶ ɛɨɥɶɲɭɸ 

ɛɥɨɤɢɪɭɸɳɭɸ ɫɢɥɭ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɨɦ ɫɞɜɢɝɟ. ɇɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɜ ɤɚɱɟɫɬɜɟ 

ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɥɢɧɟɣɧɵɯ ɦɨɬɨɪɨɜ, ɚ ɬɚɤɠɟ ɤɚɤ ɢɡɨɛɪɚɠɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 2.5, 

ɨɞɧɨɨɫɟɜɵɟ ɢ ɞɜɭɯɨɫɟɜɵɟ ɩɨɡɢɰɢɨɧɢɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ. 
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Ɋɢɫɭɧɨɤ 2.5 – ɋɞɜɢɝɨɜɵɟ ɩɶɟɡɨɚɤɬɭɚɬɨɪɵ 

 

Ʌɚɦɢɧɚɪɧɵɟ ɩɨɥɨɫɤɨɜɵɟ ɩɶɟɡɨɚɤɬɭɚɬɨɪɵ (ɚɤɬɭɚɬɨɪɵ ɫɠɚɬɢɹ). Ⱥɤɬɢɜɧɵɣ 

ɦɚɬɟɪɢɚɥ ɷɬɢɯ ɚɤɬɭɚɬɨɪɨɜ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɥɨɫɤɢ ɩɶɟɡɨɤɟɪɚɦɢɤɢ. ɋɞɜɢɝ ɜ 

ɬɚɤɢɯ ɚɤɬɭɚɬɨɪɚɯ ɩɪɨɢɫɯɨɞɢɬ ɜ 5 ɧɚɩɪɚɜɥɟɧɢɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ ɧɚɩɪɚɜɥɟɧɢɸ 

ɩɨɥɹɪɢɡɚɰɢɢ ɢ ɩɪɢɥɨɠɟɧɧɨɦɭ ɷɥɟɤɬɪɢɱɟɫɤɨɦɭ ɩɨɥɸ. 

Ⱥɤɬɭɚɬɨɪɵ ɫ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɦ ɪɵɱɚɠɧɵɦ ɭɫɢɥɢɬɟɥɟɦ ɩɟɪɟɦɟɳɟɧɢɹ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɭɛɧɚɧɨɦɟɬɪɢɱɟɫɤɨɝɨ ɪɚɡɪɟɲɟɧɢɹ ɩɪɢ 

ɭɜɟɥɢɱɟɧɧɨɦ ɩɟɪɟɦɟɳɟɧɢɢ.  

ɍɩɪɚɜɥɹɟɦɵɟ ɩɶɟɡɨɮɥɟɤɫɟɪɧɵɟ ɚɤɬɭɚɬɨɪɵ – ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɥɨɠɧɵɟ 

ɩɨɡɢɰɢɨɧɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɛɚɡɟ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ɫ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɦ ɜ ɧɟɝɨ 

ɮɥɟɤɫɟɪɨɦ. ɉɪɢɦɟɧɹɸɬɫɹ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɬɪɟɛɭɟɬɫɹ ɩɨɥɭɱɢɬɶ ɢɫɤɥɸɱɢɬɟɥɶɧɨ 

ɩɪɹɦɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɩɨ ɨɞɧɨɣ ɢ ɛɨɥɟɟ ɨɫɹɦ (ɞɨ ɲɟɫɬɢ ɨɫɟɣ) ɫ ɧɚɧɨɦɟɬɪɢɱɟɫɤɢɦ 

ɨɬɤɥɨɧɟɧɢɟɦ ɨɬ ɢɞɟɚɥɶɧɨɣ ɬɪɚɟɤɬɨɪɢɢ. Ɍɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɫ 

ɪɵɱɚɠɧɵɦ ɭɫɢɥɢɬɟɥɟɦ ɩɟɪɟɦɟɳɟɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ ɯɨɞ 
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ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ɩɨɱɬɢ ɜ 20 ɪɚɡ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɧ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɧɟɫɤɨɥɶɤɨ 

ɫɨɬɟɧ ɦɢɤɪɨɧ [30]. 

 

2.2 ɉɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɣ ɛɢɦɨɪɮ 

 

Ⱦɥɹ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜɚ ɤɚɥɢɛɪɨɜɤɢ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 

ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ, ɛɵɥ ɜɵɛɪɚɧ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɣ ɚɤɬɭɚɬɨɪ ɢɡɝɢɛɧɨɝɨ 

ɬɢɩɚ, ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 2.6. 

 

 
 

Ɋɢɫɭɧɨɤ 2.6 – Ʉɨɧɫɬɪɭɤɰɢɹ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ 

 

Ʉ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚɦ ɢɡɝɢɛɧɨɝɨ ɬɢɩɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: ɧɟ 

ɥɢɦɢɬɢɪɨɜɚɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨ ɪɚɡɪɟɲɟɧɢɸ – ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɚɤɬɭɚɬɨɪɵ 

ɩɪɟɨɛɪɚɡɭɸɬ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɦɟɯɚɧɢɱɟɫɤɭɸ. 

ɋɩɨɫɨɛɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɟɪɟɦɟɳɟɧɢɟ ɜ ɫɭɛɧɚɧɨɦɟɬɪɢɱɟɫɤɨɦ ɞɢɚɩɚɡɨɧɟ, 
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ɫɤɨɪɨɫɬɶ ɫɪɚɛɚɬɵɜɚɧɢɹ – ɜ ɞɢɚɩɚɡɨɧɟ ɦɢɤɪɨɫɟɤɭɧɞ. Ɍɚɤɠɟ ɤ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

ɦɨɠɧɨ ɨɬɧɟɫɬɢ: ɪɚɡɜɢɬɢɟ ɛɨɥɶɲɢɯ ɫɢɥ – ɫɭɳɟɫɬɜɭɸɳɢɟ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 

ɦɨɳɧɵɟ ɩɚɤɟɬɧɵɟ ɚɤɬɭɚɬɨɪɵ ɫɩɨɫɨɛɧɵ ɩɟɪɟɦɟɳɚɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɜɟɫɨɦ 100 ɢ 

ɛɨɥɟɟ ɬɨɧɧ ɧɚ 250-500 ɦɢɤɪɨɧ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɲɚɝɨɦ (ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ) 0,05 

– 0,1ɧɦ; ɨɬɫɭɬɫɬɜɢɟ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ - ɞɟɣɫɬɜɢɟ ɚɤɬɭɚɬɨɪɨɜ ɫɜɹɡɚɧɨ ɫ 

ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɩɨɥɹɦɢ; ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɩɶɟɡɨɛɢɦɨɪɮɚ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 

ɰɟɩɶ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.7. 

 

 
 

Ɋɢɫɭɧɨɤ 2.7 – ȼɚɪɢɚɬɢɜɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ 

 

Ɉɧɢ ɧɟ ɝɟɧɟɪɢɪɭɸɬ ɦɚɝɧɢɬɧɵɟ ɩɨɥɹ, ɚ ɬɚɤɠɟ ɧɟ ɩɨɞɜɟɪɠɟɧɵ ɜɥɢɹɧɢɸ 

ɬɚɤɨɜɵɯ. ɗɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɝɞɟ 

ɧɟɞɨɩɭɫɬɢɦɵ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɩɨɦɟɯɢ. ȼɧɟɲɧɢɣ ɜɢɞ ɢ ɫɩɨɫɨɛ ɡɚɞɟɥɤɢ 

ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.8. 
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Ɋɢɫɭɧɨɤ 2.8 – ȼɧɟɲɧɢɣ ɜɢɞ ɢ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ 

 

ɇɢɡɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ – ɜ ɫɬɚɬɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ, ɞɚɠɟ ɩɨɞ 

ɜɨɡɞɟɣɫɬɜɢɟɦ ɛɨɥɶɲɢɯ ɧɚɝɪɭɡɨɤ, ɚɤɬɭɚɬɨɪɵ ɧɟ ɩɨɬɪɟɛɥɹɸɬ ɷɧɟɪɝɢɸ. Ⱦɟɣɫɬɜɢɟ 

ɩɶɟɡɨɚɤɬɭɚɬɨɪɨɜ ɨɱɟɧɶ ɫɯɨɠɟ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɤɨɧɞɟɧɫɚɬɨɪɨɦ. ȼ ɫɨɫɬɨɹɧɢɢ 

ɩɨɤɨɹ ɬɚɤɠɟ ɧɟ ɜɵɞɟɥɹɟɬɫɹ ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ. ɇɟ ɩɨɞɜɟɪɠɟɧɧɨɫɬɶ ɢɡɧɨɫɭ - ɜ 

ɤɨɧɫɬɪɭɤɰɢɢ ɩɶɟɡɨɚɤɬɭɚɬɨɪɨɜ ɧɟɬ ɲɟɫɬɟɪɟɧ ɢɥɢ ɩɨɞɲɢɩɧɢɤɨɜ. ɂɯ ɩɟɪɟɦɟɳɟɧɢɟ 

ɨɛɭɫɥɨɜɥɟɧɨ ɞɢɧɚɦɢɤɨɣ ɬɜɟɪɞɨɝɨ ɬɟɥɚ. ɇɚ ɩɪɚɤɬɢɤɟ ɧɟ ɜɵɹɜɥɟɧ ɭ 

ɩɶɟɡɨɚɤɬɭɚɬɨɪɨɜ ɤɚɤɨɣ-ɥɢɛɨ ɢɡɧɨɫ ɩɨɫɥɟ ɧɟɫɤɨɥɶɤɢɯ ɦɢɥɥɢɨɧɨɜ ɪɚɛɨɱɢɯ ɰɢɤɥɨɜ. 

ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɜ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ – ɩɶɟɡɨɚɤɬɭɚɬɨɪɵ ɧɟ ɬɪɟɛɭɸɬ 

ɫɦɚɡɤɢ, ɚ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɪɢɫɭɬɫɬɜɭɟɬ ɞɚɠɟ ɩɪɢ ɧɢɡɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ. ȼɵɛɪɚɧɧɵɣ ɩɶɟɡɨɚɤɬɭɚɬɨɪ, ɫɩɨɫɨɛɧɵɣ ɪɚɛɨɬɚɬɶ ɩɪɢ ɤɪɢɨɝɟɧɧɵɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ. Ⱥ ɬɚɤɠɟ ɨɡɧɚɱɟɧɧɵɣ ɚɤɬɭɚɬɨɪ ɨɬɧɨɫɢɬɫɹ ɤ ɚɤɬɭɚɬɨɪɨɦ ɫ 

ɤɟɪɚɦɢɱɟɫɤɨɣ ɢɡɨɥɹɰɢɟɣ, ɤɨɬɨɪɵɟ ɢɞɟɚɥɶɧɨ ɩɨɞɯɨɞɹɬ ɞɥɹ ɪɚɛɨɬɵ ɜ ɭɫɥɨɜɢɹɯ 

ɫɜɟɪɯɜɵɫɨɤɨɝɨ ɜɚɤɭɭɦɚ [30]. 

 



43 
 

2.3 ɗɮɮɟɤɬ ɝɢɫɬɟɪɟɡɢɫɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɢɦɨɪɮɚ 

 

ȼ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦɚɯ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ 

ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɱɚɫɬɨ ɜɫɬɪɟɱɚɟɬɫɹ ɡɚɞɚɱɚ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ, 

ɞɨɡɢɪɭɟɦɨɣ ɬɹɝɢ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ. ɉɟɪɟɦɟɳɟɧɢɟ 

ɝɪɭɡɨɜ, ɞɟɬɚɥɟɣ ɢ ɞɪɭɝɢɯ ɦɟɥɤɨɝɚɛɚɪɢɬɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɨɡɧɚɱɟɧɧɵɯ 

ɧɚɩɪɚɜɥɟɧɢɹɯ, ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ, ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɜ ɦɟɯɚɬɪɨɧɢɤɟ. ȼ ɱɚɫɬɧɵɯ 

ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɜ ɪɨɛɨɬɚɯ, ɚɜɬɨɦɚɬɚɯ, ɤɨɧɜɟɣɟɪɧɵɯ ɦɚɲɢɧ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɞɴɟɦɧɵɯ ɭɡɥɨɜ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 

ɭɫɬɪɨɣɫɬɜɚɯ, ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɨɞɴɟɦɧɵɣ ɦɟɯɚɧɢɡɦ ɧɚ ɨɫɧɨɜɟ ɩɴɡɨɚɤɬɭɚɬɨɪɚ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɜ ɪɚɦɤɚɯ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ 

ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɤɚɥɢɛɪɨɜɤɢ 

ɹɜɥɹɟɬɫɹ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɣ ɛɢɦɨɪɮ [31] ɢ ɞɢɫɤɨɜɨɟ ɤɨɥɟɫɨ. ɉɨɞ ɬɟɪɦɢɧɨɦ 

ɛɢɦɨɪɮ ɜ ɧɚɫɬɨɹɳɟɦ ɨɬɱɟɬɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɷɥɟɦɟɧɬ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɞɜɭɯ ɬɨɧɤɢɯ 

ɫɤɥɟɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɚɫɬɢɧ ɫ ɩɪɨɤɥɚɞɤɨɣ ɦɟɠɞɭ ɧɢɦɢ 

ɢɥɢ ɛɟɡ ɧɟɟ, ɫɤɥɟɣɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɷɩɨɤɫɢɞɧɨɝɨ ɤɨɦɩɚɭɧɞɚ ɢɥɢ 

ɥɟɝɤɨɩɥɚɜɤɨɝɨ ɩɪɢɩɨɹ [32,33]. ȿɫɥɢ ɤɨɧɫɬɪɭɤɰɢɹ ɡɚɤɪɟɩɥɟɧɚ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ 

ɤɨɧɫɨɥɶɧɵɦ ɨɛɪɚɡɨɦ, ɬɨ ɫɜɨɛɨɞɧɵɣ ɤɨɧɟɰ ɫɨɜɟɪɲɚɟɬ ɭɝɥɨɜɵɟ ɩɟɪɟɦɟɳɟɧɢɹ [34]. 

ȼɧɟɲɧɢɣ ɜɢɞ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ ɢ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɟɝɨ 

ɩɨɞɤɥɸɱɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.9, 2.10. 

 

 

 

Ɋɢɫɭɧɨɤ 2.9 – ɉɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɣ ɛɢɦɨɪɮ, ɢɡɝɢɛ ɤɨɧɫɬɪɭɤɰɢɢ ɛɢɦɨɪɮɚ 
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Ɋɢɫɭɧɨɤ 2.10 – ɉɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɣ ɛɢɦɨɪɮ, ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ 

ɩɨɞɤɥɸɱɟɧɢɹ ɛɢɦɨɪɮɚ 

 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ 

ɛɢɦɨɪɮ, ɤɚɤ ɝɟɧɟɪɚɬɨɪ ɫɢɥɵ, ɨɛɥɚɞɚɟɬ ɹɪɤɨ ɜɵɪɚɠɟɧɧɵɦ ɝɢɫɬɟɪɟɡɢɫɨɦ. ɇɚ 

ɪɢɫɭɧɤɟ 2.11 ɩɪɢɜɟɞɟɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɤɪɢɜɚɹ, ɩɨɥɭɱɟɧɧɚɹ ɜ ɩɨɥɧɨɦ 

ɞɢɚɩɚɡɨɧɟ ɞɨɩɭɫɬɢɦɵɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɛɢɦɨɪɮɟ ɗɉ-9-47-ɉɥȻ-001. 

 

 

 

Ɋɢɫɭɧɨɤ 2.11 – Ȼɨɥɶɲɚɹ ɩɟɬɥɹ ɝɢɫɬɟɪɟɡɢɫɚ ɛɢɦɨɪɮɚ (Ɉɏ – ɫɢɥɚ, ɪɟɝɢɫɬɪɢɪɭɟɦɚɹ 

ɞɚɬɱɢɤɨɦ ɫɢɥɵ, OY – ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɛɢɦɨɪɮɟ) 

 

ɇɚ ɝɪɚɮɢɤɟ ɜɢɞɧɨ, ɱɬɨ ɩɟɪɜɚɹ ɜɟɬɜɶ ɛɢɦɨɪɮɚ (Ɋɹɞ1) ɩɪɨɯɨɞɢɬ ɩɨ ɬɨɱɤɚɦ, 

ɨɬɥɢɱɧɵɦ ɨɬ ɬɟɯ, ɤɨɬɨɪɵɟ ɞɚɥɟɟ ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɥɨɠɚɬɫɹ ɧɚ ɤɥɚɫɫɢɱɟɫɤɭɸ 

ɩɟɬɥɸ ɝɢɫɬɟɪɟɡɢɫɚ (Ɋɹɞ2 – Ɋɹɞ5). 

Ɋɚɡɦɚɯ ɝɟɧɟɪɢɪɭɟɦɨɣ ɛɢɦɨɪɮɨɦ ɫɢɥɵ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 

ɧɚɩɪɹɠɟɧɢɹɯ ɧɚ ɧɟɦ ɢɡɛɵɬɨɱɟɧ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ Ɍɂɍ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0 ɞɨ 8 ɝɫ, 
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ɩɨɷɬɨɦɭ ɦɨɠɧɨ ɩɨɧɢɡɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɛɢɦɨɪɮɟ ɞɨ ɩɪɟɞɟɥɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ 

ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɢɥɢɹ ɤɚɥɢɛɪɨɜɤɢ [35]. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ 

ɛɢɦɨɪɮɚ ɜɵɛɪɚɧɨ 42 ȼ (ɩɪɢ ɠɟɥɚɧɢɢ ɦɨɠɧɨ ɩɨɜɵɫɢɬɶ ɩɨɱɬɢ ɜ ɞɜɚ ɪɚɡɚ), ɚ ɪɚɡɦɚɯ 

ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɛɢɦɨɪɮɟ, ɝɟɧɟɪɢɪɭɟɦɵɣ ɤɨɧɬɪɨɥɥɟɪɨɦ Ɍɂɍ ± 29 ȼ. ɉɪɢ ɛɨɥɟɟ 

ɧɢɡɤɢɯ ɧɚɩɪɹɠɟɧɢɹɯ ɲɢɪɢɧɚ ɩɟɬɥɢ ɝɢɫɬɟɪɟɡɢɫɚ ɫɢɥɵ ɫɭɠɚɟɬɫɹ, ɝɪɚɮɢɤ ɷɬɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.12. 

 

 

 

Ɋɢɫɭɧɨɤ 2.12 – Ɇɚɥɚɹ ɩɟɬɥɹ ɝɢɫɬɟɪɟɡɢɫɚ ɛɢɦɨɪɮɚ (Ɉɏ – ɫɢɥɚ, ɪɟɝɢɫɬɢɪɭɟɦɚɹ 

ɞɚɬɱɢɤɨɦ ɫɢɥɵ, OY – ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɛɢɦɨɪɮɟ) 

 

Ɉɞɧɚɤɨ ɲɢɪɢɧɚ ɩɟɬɥɢ ɝɢɫɬɟɪɟɡɢɫɚ ɜɫɟ ɠɟ ɨɫɬɚɟɬɫɹ ɲɢɪɨɤɨɣ. ɉɨɷɬɨɦɭ ɩɪɢ 

ɤɚɥɢɛɪɨɜɤɟ Ɍɂɍ ɫɥɟɞɭɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɜɫɟɝɞɚ ɨɞɧɨɣ (ɜɟɪɯɧɟɣ ɢɥɢ ɧɢɠɧɟɣ) 

ɤɪɢɜɨɣ ɝɢɫɬɟɪɟɡɢɫɚ. 

Ƚɢɫɬɟɪɟɡɢɫ ɜ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɹɪɢɡɚɰɢɟɣ 

ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɪɟɲɟɬɤɢ ɢ ɦɨɥɟɤɭɥɹɪɧɵɦɢ ɷɮɮɟɤɬɚɦɢ, ɩɪɨɢɫɯɨɞɹɳɢɦɢ ɩɪɢ 

ɫɦɟɧɟ ɧɚɩɪɚɜɥɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɚɤɬɭɚɬɨɪɚ [36]. ɇɚ ɪɢɫɭɧɤɟ 2.13 



46 
 

ɩɨɤɚɡɚɧɵ ɩɨɥɭɩɟɬɥɢ ɤɪɢɜɨɣ ɝɢɫɬɟɪɟɡɢɫɚ ɛɢɦɨɪɮɚ. ɗɬɢ ɤɪɢɜɵɟ ɜɨɫɩɪɨɢɡɜɨɞɹɬɫɹ 

ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ. 

 

 

 

Ɋɢɫɭɧɨɤ 2.13 – Ɇɚɥɚɹ ɩɨɥɭɩɟɬɥɹ ɝɢɫɬɟɪɟɡɢɫɚ ɛɢɦɨɪɮɚ 

 

Ƚɢɫɬɟɪɟɡɢɫ – ɫɜɨɣɫɬɜɨ ɮɢɡɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɧɟ ɪɟɚɝɢɪɨɜɚɬɶ ɦɝɧɨɜɟɧɧɨ ɧɚ 

ɩɪɢɥɨɠɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɢɥɢ ɧɟ ɜɨɡɜɪɚɳɚɬɶɫɹ ɩɨɥɧɨɫɬɶɸ ɜ ɫɜɨɟ ɢɫɯɨɞɧɨɟ 

ɫɨɫɬɨɹɧɢɟ ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.14. əɜɥɟɧɢɟ ɝɢɫɬɟɪɟɡɢɫɚ ɩɨɞɥɟɠɢɬ 

ɤɨɧɬɪɨɥɸ ɩɪɢ ɪɚɛɨɬɟ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ɜ ɪɟɠɢɦɟ ɭɩɪɚɜɥɟɧɢɹ ɛɟɡ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ 

(ɪɚɡɨɦɤɧɭɬɨɣ ɰɟɩɢ). Ⱥɤɬɭɚɬɨɪ ɩɪɨɹɜɥɹɟɬ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɣ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ 

ɝɢɫɬɟɪɟɡɢɫ ɜ ɭɫɥɨɜɢɹɯ ɛɨɥɶɲɢɯ ɭɪɨɜɧɟɣ ɭɩɪɚɜɥɹɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. Ƚɢɫɬɟɪɟɡɢɫ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɜɟɞɟɧɢɟɦ ɩɨɥɹɪɢɡɨɜɚɧɧɨɣ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɢ 

ɦɨɥɟɤɭɥɹɪɧɵɦɢ ɷɮɮɟɤɬɚɦɢ ɜ ɩɴɟɡɨɤɟɪɚɦɢɤɟ [37].  
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Ɋɢɫɭɧɨɤ 2.14 – Ƚɢɫɬɟɪɟɡɢɫ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɨɬɤɪɵɬɨɣ 

ɰɟɩɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɥɢɱɧɵɯ ɩɢɤɨɜɵɯ ɧɚɩɪɹɠɟɧɢɣ. 

 

Ƚɢɫɬɟɪɟɡɢɫ ɫɜɹɡɚɧ ɫ ɜɟɥɢɱɢɧɨɣ ɤɨɧɤɪɟɬɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ, ɚ ɧɟ ɫ 

ɜɟɥɢɱɢɧɨɣ ɧɨɦɢɧɚɥɶɧɨɝɨ ɲɚɝɚ. ȼɟɥɢɱɢɧɚ ɝɢɫɬɟɪɟɡɢɫɚ ɚɤɬɭɚɬɨɪɚ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɭɩɪɚɜɥɹɸɳɟɦɭ ɧɚɩɪɹɠɟɧɢɸ (ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɥɹ). «ɉɪɨɜɚɥ» 

ɜ ɤɪɢɜɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɨɬ ɧɚɩɪɹɠɟɧɢɹ ɨɛɵɱɧɨ ɧɚɱɢɧɚɟɬɫɹ ɧɚ ɭɪɨɜɧɟ 

2% (ɫɥɚɛɵɣ ɫɢɝɧɚɥ) ɢ ɞɥɢɬɫɹ ɞɨ ɭɪɨɜɧɹ 10 – 15% ɩɪɢ ɩɨɞɚɱɟ ɫɢɥɶɧɨɝɨ ɫɢɝɧɚɥɚ 

(ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɫɞɜɢɝɨɜɵɯ ɚɤɬɭɚɬɨɪɨɜ). ɇɚɩɪɢɦɟɪ, ɟɫɥɢ 

ɭɩɪɚɜɥɹɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ɫ ɯɨɞɨɦ ɜ 50ɦɤɦ ɭɜɟɥɢɱɢɬɶ ɧɚ 10%, 

ɱɬɨ ɷɤɜɢɜɚɥɟɧɬɧɨ ɭɜɟɥɢɱɟɧɢɸ ɩɟɪɟɦɟɳɟɧɢɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɧɚ 5ɦɤɦ, ɬɨ 

ɫɩɨɫɨɛɧɨɫɬɶ ɜɵɩɨɥɧɢɬɶ ɭɩɪɚɜɥɟɧɢɟ (ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɩɨɡɢɰɢɢ) ɨɫɬɚɧɟɬɫɹ ɧɚ 

ɭɪɨɜɧɟ 1% ɨɬ ɩɨɥɧɨɝɨ ɯɨɞɚ ɢɥɢ ɱɭɬɶ ɛɨɥɶɲɟ, ɱɟɦ 1ɦɤɦ. ɑɟɦ ɦɟɧɶɲɟ ɜɟɥɢɱɢɧɚ 

ɩɟɪɟɦɟɳɟɧɢɹ, ɬɟɦ ɦɟɧɶɲɟ ɧɟɞɨɫɬɨɜɟɪɧɨɫɬɶ. Ƚɢɫɬɟɪɟɡɢɫ ɧɟɥɶɡɹ ɩɭɬɚɬɶ ɫ 

ɯɨɥɨɫɬɵɦ ɯɨɞɨɦ ɨɛɵɱɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. ɏɨɥɨɫɬɨɣ ɯɨɞ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ 

ɩɟɪɟɦɟɳɟɧɢɹ, ɚ ɨɫɬɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɞɥɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ.  

Ⱦɥɹ ɡɚɞɚɱ, ɝɞɟ ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɪɟɰɢɡɢɨɧɧɨɝɨ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ, ɝɢɫɬɟɪɟɡɢɫ 

ɹɜɥɹɟɬɫɹ ɜɬɨɪɨɫɬɟɩɟɧɧɵɦ ɮɚɤɬɨɪɨɦ, ɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɶɟɡɨɚɤɬɭɚɬɨɪɵ ɜ 

ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɧɟɡɚɦɤɧɭɬɨɣ ɰɟɩɢ. Ɍɚɤɚɹ ɫɯɟɦɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɚɠɟ ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɨɝɨ ɪɚɡɪɟɲɟɧɢɹ. Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɹɜɥɟɧɢɹ 

ɝɢɫɬɟɪɟɡɢɫɚ ɩɨɞɛɢɪɚɟɬɫɹ ɨɩɬɢɦɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢɥɢ ɜɜɨɞɢɬɫɹ ɫɢɫɬɟɦɚ 
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ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ. Ɋɚɛɨɬɚ ɜ ɪɟɠɢɦɟ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɧɨɫɬɶɸ 

ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɹɜɥɟɧɢɟ ɝɢɫɬɟɪɟɡɢɫɚ. ɗɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɬɨɝɞɚ, ɤɨɝɞɚ ɬɪɟɛɭɟɬɫɹ 

ɨɛɟɫɩɟɱɢɬɶ ɚɛɫɨɥɸɬɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ 

ɩɟɪɟɦɟɳɟɧɢɟ ɫ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɥɢɧɟɣɧɨɫɬɢ, ɩɨɜɬɨɪɹɟɦɨɫɬɢ ɢ ɬɨɱɧɨɫɬɢ ɜ 

ɧɚɧɨɦɟɬɪɢɱɟɫɤɨɦ ɞɢɚɩɚɡɨɧɟ [38].  

Ɇɚɬɟɪɢɚɥɵ ɤɨɧɫɬɪɭɤɰɢɢ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 

ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɬɟɪɦɨɜɚɤɭɭɦɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɤɪɚɣɧɢɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ, ɨɫɨɛɟɧɧɨ ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɩɚɪɚɦɟɬɪ ɝɚɡɚɰɢɢ ɦɚɬɟɪɢɚɥɚ ɜ 

ɭɫɥɨɜɢɹɯ ɜɚɤɭɭɦɚ.  

Ɍɟɫɬɢɪɭɟɦɚɹ ɦɨɞɟɥɶ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ ɨɬɜɟɱɚɟɬ ɭɫɥɨɜɢɹɦ 

ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɡɚɞɚɧɢɟɦ ɞɥɹ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɟ. 

Ɉɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɤ ɭɫɬɪɨɣɫɬɜɚɦ, ɪɟɚɥɢɡɭɟɦɵɯ ɜ ɤɨɫɦɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ ɢ 

ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ ɜ ɭɫɥɨɜɢɹɯ ɜɚɤɭɭɦɚ, ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɢɡɚɰɢɹ 

ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɤɨɦɩɚɤɬɧɨɫɬɶ.  

Ɋɚɡɪɚɛɨɬɤɚ ɚɤɬɭɚɬɨɪɚ ɧɚ ɨɫɧɨɜɟ ɩɶɟɡɨɤɟɪɚɦɢɱɤɨɝɨ ɛɢɦɨɪɮɚ ɩɨɡɜɨɥɢɬ 

ɭɞɚɥɟɧɧɨ ɩɨɜɨɞɢɬɶ ɩɨɲɚɝɨɜɭɸ ɤɚɥɢɛɪɨɜɤɭ ɢ ɫɜɟɪɹɬɶ ɩɨɤɚɡɚɧɢɹ ɞɚɬɱɢɤɚ ɧɚ ɪɚɦɤɟ 

ɩɨɞɜɟɫɚ ɞɜɢɝɚɬɟɥɹ ɫ ɧɨɦɢɧɚɥɨɦ ɝɪɭɡɨɜ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɤɚɥɢɛɪɨɜɨɱɧɭɸ 

ɧɢɬɶ. Ɉɩɟɪɚɬɨɪ, ɩɪɨɜɨɞɹɳɢɣ ɩɪɨɰɟɞɭɪɭ ɤɚɥɢɛɪɨɜɤɢ, ɩɨɫɬɨɹɧɧɨ ɛɭɞɟɬ ɢɦɟɬɶ 

ɚɤɬɭɚɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɫɬɨɹɧɢɢ ɜɫɟɯ ɱɟɬɵɪɟɯ ɝɪɭɡɨɜ ɡɚ ɫɱɟɬ ɧɚɥɢɱɢɹ 

ɢɧɞɢɤɚɬɨɪɧɨɣ ɥɚɩɤɢ, ɡɚɦɵɤɚɸɳɟɣ ɤɨɧɬɚɤɬ ɜ ɦɨɦɟɧɬ, ɤɨɝɞɚ ɝɪɭɡ ɧɚɯɨɞɢɬɫɹ ɜ 

ɜɟɪɯɧɟɦ ɩɨɥɨɠɟɧɢɢ. 

ɒɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɜɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɯ 

ɛɢɦɨɪɮɨɜ, ɩɨɡɜɨɥɹɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ ɚɦɩɥɢɬɭɞɭ ɤɨɥɟɛɚɧɢɹ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɥɚɜɧɨɟ ɩɨɞɧɹɬɢɟ ɢ ɨɩɭɫɤɚɧɢɟ ɝɪɭɡɨɜ. ȼ ɤɨɧɫɬɪɭɤɰɢɢ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɧɚɩɪɚɜɥɹɸɳɢɟ ɫɬɟɪɠɧɢ ɞɥɹ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɝɪɭɡɨɜ ɞɥɹ 

ɜɟɪɬɢɤɚɥɶɧɨ ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɝɪɭɡɨɜ ɧɚ ɤɚɥɢɛɪɨɜɨɱɧɭɸ ɧɢɬɶ.  
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2.4 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 2 

 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɢɡɥɨɠɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɨɢɫɤɚ ɩɨ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ ɪɟɫɭɪɫɭ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɢɧɫɬɢɬɭɬɚ ɩɪɨɦɵɲɥɟɧɧɨɣ 

ɫɨɛɫɬɜɟɧɧɨɫɬɢ ɡɚɩɚɬɟɧɬɨɜɚɧɧɵɯ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɭɫɬɪɨɣɫɬɜ, ɚ 

ɬɚɤɠɟ ɩɨɢɫɤ ɩɨ ɨɬɤɪɵɬɵɦ ɪɟɫɭɪɫɚɦ ɫɟɬɢ ɂɧɬɟɪɧɟɬ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ ɫɨɞɟɪɠɚɧɢɟ 

ɫɛɨɪɧɢɤɨɜ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɤɨɧɮɟɪɟɧɰɢɣ, ɫɛɨɪɧɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɜɵɫɬɚɜɨɤ ɢ 

ɮɨɪɭɦɨɜ ɧɚ ɡɚɹɜɥɟɧɧɭɸ ɬɟɦɚɬɢɤɭ. ɋɮɨɪɦɢɪɨɜɚɧɚ ɚɤɬɭɚɥɶɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ 

ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɟɞɥɨɠɟɧɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɬɢɩɨɜ 

ɢ ɜɢɞɨɜ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɯ ɚɤɬɭɚɬɨɪɨɜ. ɉɪɨɪɚɛɨɬɤɚ ɫɬɪɚɬɟɝɢɢ ɢ ɨɛɨɫɧɨɜɚɧɢɟ 

ɜɵɛɨɪɚ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɷɥɟɦɟɧɬɚ ɞɥɹ ɪɟɲɟɧɢɹ, ɜ ɪɚɦɤɚɯ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹ, ɡɚɞɚɱɢ ɩɪɚɤɬɢɱɟɫɤɢ-ɩɪɢɤɥɚɞɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ 

ɛɢɦɨɪɮ, ɤɚɤ ɝɟɧɟɪɚɬɨɪ ɫɢɥɵ, ɨɛɥɚɞɚɟɬ ɹɪɤɨ ɜɵɪɚɠɟɧɧɵɦ ɝɢɫɬɟɪɟɡɢɫɨɦ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɭɩɪɚɜɥɟɧɢɟ 

ɛɢɦɢɪɮɨɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɚɧɧɨɝɨ ɧɚ ɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɥɢɧɟɣɧɨ, ɲɢɪɢɧɚ ɩɟɬɥɢ 

ɝɢɫɬɟɪɟɡɢɫɚ ɜɫɟ ɠɟ ɨɫɬɚɟɬɫɹ ɜɟɫɶɦɚ ɫɭɳɟɫɬɜɟɧɧɨɣ. ɂɫɯɨɞɹ ɢɡ ɜɵɹɜɥɟɧɧɨɝɨ 

ɷɮɮɟɤɬɚ ɝɢɫɬɟɪɟɡɢɫɚ ɜ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɪɚɛɨɬɟ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ 

ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɥɟɞɭɸɳɢɣ ɚɥɝɨɪɢɬɦ ɭɩɪɚɜɥɟɧɢɹ: 

- ɜɵɞɚɬɶ ɧɚ ɛɢɦɨɪɮ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ɛɢɦɨɪɮ ɨɫɥɚɛɢɬ 

ɞɚɜɥɟɧɢɟ ɧɚ ɞɚɬɱɢɤ ɫɢɥɵ); 

- ɩɨɞɚɬɶ ɜɵɛɪɚɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɬ ɡɚɞɚɧɧɭɸ ɫɢɥɭ ɧɚ 

ɞɚɬɱɢɤɟ (ɬɚɤɨɟ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɟ ɭɩɪɚɜɥɟɧɢɟ ɛɢɦɨɪɮɨɦ ɨɛɟɫɩɟɱɢɬ ɧɚɝɪɭɠɟɧɢɟ 

ɞɚɬɱɢɤɚ ɫɢɥɵ ɢ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɶ ɷɬɨɝɨ ɧɚɝɪɭɠɟɧɢɹ ɫ ɬɨɱɧɨɫɬɶɸ ɥɭɱɲɟ, ɱɟɦ 1 

ɝɫ); 

- ɡɚɜɟɪɲɟɧɢɟ ɪɚɛɨɬɵ ɫ ɛɢɦɨɪɮɨɦ ɹɜɥɹɟɬɫɹ ɩɪɨɰɟɞɭɪɚ «ɩɚɪɤɨɜɤɢ» (ɩɨɫɥɟ 

ɤɚɥɢɛɪɨɜɨɤ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɜɟɫɬɢ ɛɢɦɨɪɮ ɜ «ɧɭɥɟɜɨɟ» ɫɨɫɬɨɹɧɢɟ ɩɭɬɟɦ 

ɧɟɫɤɨɥɶɤɢɯ ɤɨɥɟɛɚɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɟɦ ɨɤɨɥɨ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ ɫ 

ɧɟɩɪɟɪɵɜɧɨ ɩɚɞɚɸɳɟɣ ɚɦɩɥɢɬɭɞɨɣ).  
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɡɚɞɚɱɚɯ ɬɨɱɧɨɝɨ, ɜɵɫɨɤɨɩɪɟɰɢɡɢɨɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɫɢɥɵ 

ɜ ɫɢɫɬɟɦɚɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ, ɩɪɟɞɥɨɠɟɧɧɵɣ 

ɚɥɝɨɪɢɬɦ ɢ ɪɟɡɭɥɶɬɚɬɵ ɩɪɚɤɬɢɱɟɫɤɢɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɡɜɨɥɹɬ ɫɭɳɟɫɬɜɟɧɧɨ 

ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ ɩɪɢɥɚɝɚɟɦɵɯ ɭɫɢɥɢɣ ɢ ɭɦɟɧɶɲɢɬɶ ɩɨɝɪɟɲɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. 
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3 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ 

 

ȼ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɤɬɚ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ, ɩɪɨɰɟɫɫ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ 

ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɪɹɞ, ɜɵɪɚɛɨɬɚɧɧɵɯ ɩɪɚɤɬɢɤɨɣ, ɷɬɚɩɨɜ. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ 

ɫɬɚɧɞɚɪɬɨɦ ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ȿɋɄȾ) ȽɈɋɌ 2.103 

– 2013 «ȿɋɄȾ. ɋɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ» ɨɩɪɟɞɟɥɟɧɚ ɫɥɟɞɭɸɳɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɢ ɫɨɞɟɪɠɚɧɢɟ ɷɬɚɩɨɜ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɡɚɞɚɧɢɹ (ɌɁ) ɡɚɤɚɡɱɢɤɚ [39]: 

- ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ – ɫɨɜɨɤɭɩɧɨɫɬɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ 

ɨɛɨɫɧɨɜɚɧɢɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡɞɟɥɢɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɚɧɚɥɢɡɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɜɨɡɦɨɠɧɵɯ ɪɟɲɟɧɢɣ, 

ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ ɪɟɲɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɚɬɟɧɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 

- ɪɚɡɪɚɛɨɬɤɚ ɷɫɤɢɡɧɨɝɨ ɩɪɨɟɤɬɚ – ɫɨɜɨɤɭɩɧɨɫɬɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ 

ɪɟɲɟɧɢɹ, ɞɚɸɳɢɟ ɨɛɳɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɛ ɭɫɬɪɨɣɫɬɜɟ, ɚ ɬɚɤɠɟ ɞɚɧɧɵɟ, 

ɨɩɪɟɞɟɥɹɸɳɢɟ ɧɚɡɧɚɱɟɧɢɟ, ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢɡɞɟɥɢɹ. 

ɗɫɤɢɡɧɵɣ ɩɪɨɟɤɬ ɩɨɫɥɟ ɫɨɝɥɚɫɨɜɚɧɢɹ ɢ ɭɬɜɟɪɠɞɟɧɢɹ ɫɥɭɠɢɬ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɚ ɢɥɢ ɪɚɛɨɱɟɣ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ; 

- ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɚ – ɫɨɜɨɤɭɩɧɨɫɬɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ, 

ɞɚɸɳɟɟ ɩɨɥɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɭɫɬɪɨɣɫɬɜɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɢɡɞɟɥɢɹ ɢ 

ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɪɚɛɨɱɟɣ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

Ɍɟɯɧɢɱɟɫɤɢɣ ɩɪɨɟɤɬ ɩɨɫɥɟ ɫɨɝɥɚɫɨɜɚɧɢɹ ɢ ɭɬɜɟɪɠɞɟɧɢɹ ɫɥɭɠɢɬ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɪɚɛɨɱɟɣ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ; 

- ɪɚɡɪɚɛɨɬɤɚ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɨɩɵɬɧɨɝɨ ɨɛɪɚɡɰɚ ɢɡɞɟɥɢɹ, 

ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ 

ɢɫɩɵɬɚɧɢɹ ɨɩɵɬɧɨɝɨ ɨɛɪɚɡɰɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɲɟɧɢɣ, ɩɪɢɧɹɬɵɯ ɜ ɬɟɯɧɢɱɟɫɤɨɦ 

ɩɪɨɟɤɬɟ.  
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Ɋɚɛɨɱɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɨɩɵɬɧɨɝɨ ɨɛɪɚɡɰɚ ɢɡɞɟɥɢɹ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶ 

ɤɨɧɫɬɪɭɤɬɨɪɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɨɣ 

ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɢɫɩɵɬɚɧɢɹ ɨɩɵɬɧɨɝɨ ɨɛɪɚɡɰɚ ɢɡɞɟɥɢɹ 

ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ [39]. 

 

3.1 Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɮɭɧɤɰɢɢ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ 

 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɨɡɞɚɧɢɹ 

ɫɛɨɪɤɢ ɫɢɫɬɟɦɵ ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 

ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ, ɜ ɪɚɦɤɚɯ ɧɚɫɬɨɹɳɟɝɨ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɜ ɫɪɟɞɟ 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɹ SolidWorks. 

SolidWorks (ɋɨɥɢɞɜɨɪɤɫ) – ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɫɢɫɬɟɦɚ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ɋȺɉɊ) ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɚɛɨɬ 

ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɷɬɚɩɚɯ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɉɛɟɫɩɟɱɢɜɚɟɬ ɪɚɡɪɚɛɨɬɤɭ ɢɡɞɟɥɢɣ ɥɸɛɨɣ ɫɬɟɩɟɧɢ 

ɫɥɨɠɧɨɫɬɢ ɢ ɧɚɡɧɚɱɟɧɢɹ [40]. 

ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɢ ɪɚɡɪɚɛɨɬɤɟ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ ɜ 

ɋȺɉɊ SolidWorks ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɮɚɣɥɨɜ, ɤɨɬɨɪɵɟ 

ɫɨɞɟɪɠɚɬ ɷɥɟɦɟɧɬɵ ɢɡ ɞɪɭɝɢɯ ɮɚɣɥɨɜ, ɫɯɟɦɚ ɫɬɪɭɤɬɭɪɵ ɜɡɚɢɦɨɫɜɹɡɟɣ 

ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 

https://ru.wikipedia.org/wiki/%D0%A1%D0%90%D0%9F%D0%A0
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Ɋɢɫɭɧɨɤ 3.1 – ɋɬɪɭɤɬɭɪɚ ɜɡɚɢɦɨɫɜɹɡɟɣ ɮɚɣɥɨɜ, ɷɥɟɦɟɧɬɨɜ, ɞɟɬɚɥɟɣ ɢ ɫɛɨɪɨɤ 

 

ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɩɪɢɤɥɚɞɧɨɝɨ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦ SolidWorks ɹɜɥɹɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɜɦɟɫɬɨ ɞɭɛɥɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɮɚɣɥɚɯ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɫɵɥɤɢ ɧɚ ɮɚɣɥ, ɤɨɬɨɪɵɟ ɫɨɡɞɚɸɬɫɹ 

ɩɭɬɟɦ ɫɜɹɡɵɜɚɧɢɹ ɮɚɣɥɨɜ. 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɫɬɪɭɤɬɭɪɧɵɟ ɷɥɟɦɟɧɬɵ ɢɯ ɨɛɨɡɧɚɱɟɧɢɹ ɧɚ 

ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ SolidWorks (ɬɚɛɥɢɰɚ 4) ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɚɦɨɣ ɦɨɞɟɥɢ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ 

ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ [41]. 

Ɍɚɛɥɢɰɚ 4 – ɗɥɟɦɟɧɬɵ ɢ ɮɭɧɤɰɢɢ ɋȺɉɊ SolidWorks 

ɇɚɡɜɚɧɢɟ ɷɥɟɦɟɧɬɚ 
Ɉɛɨɡɧɚɱɟɧɢɟ 

ɷɥɟɦɟɧɬɚ 
Ɉɩɢɫɚɧɢɟ ɷɥɟɦɟɧɬɚ 

Ʉɨɦɩɨɧɟɧɬɵ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ «ɗɫɤɢɡ» 

ɋɩɥɚɣɧ 

 

ɋɨɡɞɚɧɢɟ ɫɩɥɚɣɧɨɜ ɫ ɧɟɫɤɨɥɶɤɢɦɢ 

ɬɨɱɤɚɦɢ 

  



54 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4 

ɇɚɡɜɚɧɢɟ ɷɥɟɦɟɧɬɚ 
Ɉɛɨɡɧɚɱɟɧɢɟ 

ɷɥɟɦɟɧɬɚ 
Ɉɩɢɫɚɧɢɟ ɷɥɟɦɟɧɬɚ 

Ⱦɭɝɚ (ɱɟɪɟɡ 3 ɬɨɱɤɢ) 
 

ȼɵɱɟɪɱɢɜɚɧɢɟ ɞɭɝɢ ɱɟɪɟɡ 3 ɬɨɱɤɢ 

Ɉɤɪɭɠɧɨɫɬɶ 

 

ȼɵɱɟɪɱɢɜɚɧɢɟ ɨɤɪɭɠɧɨɫɬɟɣ 

ɋɤɪɭɝɥɟɧɢɟ 

 

ɋɪɟɡɚɟɬɫɹ ɭɝɨɥ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɞɜɭɯ 

ɨɛɴɟɤɬɨɜ ɷɫɤɢɡɚ 

ɉɪɹɦɨɭɝɨɥɶɧɢɤ 

 

ȼɵɱɟɪɱɢɜɚɧɢɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ ɢɡ ɭɝɥɚ 

Ʌɢɧɢɹ 

 

ȼɵɱɟɪɱɢɜɚɧɢɟ ɥɢɧɢɣ 

Ɂɟɪɤɚɥɨ 

 

Ɂɟɪɤɚɥɶɧɨ ɨɬɪɚɡɢɬɶ ɨɛɴɟɤɬɵ 

Ɍɨɱɤɚ 

 

ȼɵɱɟɪɱɢɜɚɧɢɟ ɬɨɱɟɤ 

Ɇɚɫɫɢɜ 

 

ɋɨɡɞɚɧɢɟ ɥɢɧɟɣɧɵɯ ɦɚɫɫɢɜɨɜ ɷɫɤɢɡɨɜ 

Ʉɨɦɩɨɧɟɧɬɵ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ «ɗɥɟɦɟɧɬɵ» 

ȼɵɬɹɠɤɢ 

 

ȼɵɬɹɠɤɚ - ɷɬɨ ɷɥɟɦɟɧɬ, ɜɵɬɹɝɢɜɚɸɳɢɣ 

ɦɚɬɟɪɢɚɥ ɢɡ ɷɫɤɢɡɚ ɩɨ ɧɚɪɢɫɨɜɚɧɧɨɦɭ 

ɤɨɧɬɭɪɭ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4 

ɇɚɡɜɚɧɢɟ ɷɥɟɦɟɧɬɚ 
Ɉɛɨɡɧɚɱɟɧɢɟ 

ɷɥɟɦɟɧɬɚ 
Ɉɩɢɫɚɧɢɟ ɷɥɟɦɟɧɬɚ 

ȼɵɪɟɡɵ 

 

ȼɵɪɟɡ - ɷɬɨ ɷɥɟɦɟɧɬ, ɭɞɚɥɹɸɳɢɣ 

ɦɚɬɟɪɢɚɥ ɢɡ ɞɟɬɚɥɢ ɢɥɢ ɫɛɨɪɤɢ 

ɉɪɢɞɚɬɶ ɬɨɥɳɢɧɭ 

 

ɋɨɡɞɚɟɬ ɬɜɟɪɞɨɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɩɭɬɟɦ 

ɩɪɢɞɚɧɢɹ ɬɨɥɳɢɧɵ ɨɞɧɨɦɭ ɢɥɢ 

ɧɟɫɤɨɥɶɤɢɦ ɫɨɫɟɞɧɢɦ ɩɨɜɟɪɯɧɨɫɬɹɦ. 

Ʌɢɧɟɣɧɵɣ ɦɚɫɫɢɜ 

 

Ʌɢɧɟɣɧɵɣ ɦɚɫɫɢɜ ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɪɢ 

ɪɚɡɦɟɳɟɧɢɢ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ 

ɷɥɟɦɟɧɬɨɜ ɜɞɨɥɶ ɨɞɧɨɣ ɢɥɢ ɞɜɭɯ 

ɬɪɚɟɤɬɨɪɢɣ 

ɋɤɪɭɝɥɟɧɢɟ 

 

ɋɤɪɭɝɥɟɧɢɟ ɫɨɡɞɚɟɬ ɫɤɪɭɝɥɟɧɧɭɸ 

ɜɧɭɬɪɟɧɧɸɸ ɢɥɢ ɜɧɟɲɧɸɸ ɝɪɚɧɶ ɧɚ 

ɞɟɬɚɥɢ, ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɤɪɭɝɥɢɬɶ 

ɜɫɟ ɤɪɨɦɤɢ ɝɪɚɧɢ, ɜɵɛɪɚɧɧɵɟ 

ɦɧɨɠɟɫɬɜɚ ɝɪɚɧɟɣ, ɜɵɛɪɚɧɧɵɟ ɤɪɨɦɤɢ 

ɢɥɢ ɩɟɬɥɢ. 

ɍɤɥɨɧɵ 

 

Ʉɨɦɚɧɞɚ ɡɚɨɫɬɪɹɟɬ ɜɵɛɪɚɧɧɵɟ ɝɪɚɧɢ 

ɦɨɞɟɥɢ ɩɨɞ ɡɚɞɚɧɧɵɦ ɭɝɥɨɦ 

 

ȼ ɫɜɹɡɢ ɫ ɪɚɡɜɢɬɢɟɦ ɧɨɜɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɟɟ 

ɪɚɡɜɢɬɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɜ ɨɛɥɚɫɬɢ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɫɢɫɬɟɦ 

ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɛɥɚɝɨɞɚɪɹ ɢɦ ɫɨɫɬɚɜɥɟɧɢɟ ɩɪɨɟɤɬɨɜ, ɫɯɟɦ, ɪɢɫɭɧɤɨɜ, 

ɝɪɚɮɢɤɨɜ ɦɨɠɧɨ ɞɟɥɚɬɶ ɢ ɧɚ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ, ɱɬɨ ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɪɨɟɤɬɢɪɨɜɳɢɤɚɦ (ɢɧɠɟɧɟɪɚɦ, ɞɢɡɚɣɧɟɪɚɦ) ɷɤɨɧɨɦɢɬɶ ɦɚɫɫɭ ɜɪɟɦɟɧɢ ɧɚ 

ɫɨɡɞɚɧɢɢ ɤɚɤɨɝɨ-ɥɢɛɨ ɩɪɨɟɤɬɚ ɢɥɢ ɠɟ ɨɛɴɟɤɬɚ-ɦɨɞɟɥɢ. 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɟ – ɷɬɨ 

ɩɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɜɢɪɬɭɚɥɶɧɵɯ ɨɛɴɟɦɧɵɯ ɦɨɞɟɥɟɣ ɥɸɛɵɯ ɨɛɴɟɤɬɨɜ, 

ɩɨɡɜɨɥɹɸɳɢɣ ɦɚɤɫɢɦɚɥɶɧɨ ɬɨɱɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɮɨɪɦɭ, ɪɚɡɦɟɪ, ɬɟɤɫɬɭɪɭ ɨɛɴɟɤɬɚ, 
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ɨɰɟɧɢɬɶ ɜɧɟɲɧɢɣ ɜɢɞ ɢ ɷɪɝɨɧɨɦɢɤɭ ɢɡɞɟɥɢɹ [42]. Ɍɪёɯɦɟɪɧɚɹ ɝɪɚɮɢɤɚ ɚɤɬɢɜɧɨ 

ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɧɚ ɩɥɨɫɤɨɫɬɢ ɷɤɪɚɧɚ ɢɥɢ ɥɢɫɬɚ ɩɟɱɚɬɧɨɣ 

ɩɪɨɞɭɤɰɢɢ ɜ ɧɚɭɤɟ ɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɧɚɩɪɢɦɟɪ, ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɩɪɨɟɤɬɧɵɯ ɪɚɛɨɬ, ɚɪɯɢɬɟɤɬɭɪɧɨɣ ɜɢɡɭɚɥɢɡɚɰɢɢ, ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦɚɯ 

ɦɟɞɢɰɢɧɫɤɨɣ ɜɢɡɭɚɥɢɡɚɰɢɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ ɪɟɲɟɧɢɹ 

ɡɚɞɚɱ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɞɚёɬ ɧɟɤɨɬɨɪɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 

- ɫɧɢɠɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɚɤɢɯ-ɥɢɛɨ ɢɡɞɟɥɢɣ; 

- ɨɱɟɧɶ ɛɵɫɬɪɚɹ ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ ɢɡɞɟɥɢɣ; 

- ɩɪɨɫɬɨɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ.  

 

3.2 Ɋɚɡɪɚɛɨɬɤɚ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ 

 

ȼ ɨɫɧɨɜɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɞɜɢɝɚɬɟɥɟɣ ɜɪɚɳɟɧɢɹ 

ɥɟɠɢɬ ɩɪɢɧɰɢɩ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɜɫɟ ɬɨɱɤɢ ɩɶɟɡɨɷɥɟɦɟɧɬɚ, ɜɯɨɞɹɳɢɟ ɜ ɤɨɧɬɚɤɬ 

ɫ ɪɨɬɨɪɨɦ, ɞɨɥɠɧɵ ɞɜɢɝɚɬɶɫɹ ɩɨ ɬɪɚɟɤɬɨɪɢɢ ɨɩɢɫɵɜɚɸɳɟɣ ɷɥɥɢɩɫ. Ⱦɥɹ ɷɬɨɝɨ ɜ 

ɩɶɟɡɨɷɥɟɦɟɧɬɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɨɡɛɭɠɞɚɸɬ ɞɜɚ ɬɢɩɚ ɜɡɚɢɦɧɨ ɨɪɬɨɝɨɧɚɥɶɧɵɯ 

ɤɨɥɟɛɚɧɢɣ. ȼ ɩɪɨɫɬɟɣɲɟɣ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɫɯɟɦɟ ɜ ɩɶɟɡɨɷɥɟɦɟɧɬɟ ɷɥɟɤɬɪɢɱɟɫɤɢ 

ɜɨɡɛɭɠɞɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɩɨ ɞɥɢɧɟ ɜɨɥɧɵ, ɚ ɩɨɩɟɪɟɱɧɵɟ ɜɨɥɧɵ – ɢɡɝɢɛɧɵɟ 

ɜɨɡɛɭɠɞɚɸɬɫɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɤɨɧɰɚ ɩɶɟɡɨɷɥɟɦɟɧɬɚ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɪɨɬɨɪɚ. Ɍɨɝɞɚ 

ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ 80%. ɉɪɢ ɩɨɞɨɛɧɨɦ ɩɨɞɯɨɞɟ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɜɨɣɫɬɜɨ ɧɚɤɥɨɧёɧɧɨɣ ɢ ɩɪɢɠɚɬɨɣ ɤ ɝɥɚɞɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɩɥɚɫɬɢɧɵ ɢɡɦɟɧɹɬɶ ɭɫɢɥɢɟ ɩɪɢɠɢɦɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜ ɨɞɧɭ ɢ ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ 

ɫɬɨɪɨɧɭ [43]. ɇɚ ɪɢɫɭɧɤɟ 3.2 ɢɡɨɛɪɚɠɟɧɚ ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ, ɂɉ – ɢɫɬɨɱɧɢɤ 

ɩɢɬɚɧɢɹ (ɩɟɪɟɦɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ), ɉɗ – ɩɶɟɡɨɷɥɟɦɟɧɬ. 
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Ɋɢɫɭɧɨɤ 3.2 – Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɩɶɟɡɨɞɜɢɝɚɬɟɥɹ 

 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɜɡɝɥɹɧɭɬɶ ɧɚ ɜɨɡɦɨɠɧɨɫɬɢ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ ɱɟɪɟɡ ɩɪɢɡɦɭ 

ɨɛɟɫɩɟɱɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɹ ɬɹɝɢ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɫ ɩɟɪɟɦɟɧɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ, 

ɤɚɤɢɯ-ɥɢɛɨ ɨɛɴɟɤɬɨɜ ɜ ɦɟɯɚɧɢɤɟ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɷɧɟɪɝɢɢ ɤɨɥɟɛɚɧɢɣ ɜ 

ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɧɧɨɟ ɜ [44] ɩɨɫɪɟɞɫɬɜɚɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ ɢ ɞɢɫɤɨɜɨɝɨ ɤɨɥɟɫɚ ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.3, 

ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɩɨɞɴɟɦɧɵɣ ɦɟɯɚɧɢɡɦ.  

 

 

 

Ɋɢɫɭɧɨɤ 3.3 – ɉɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɣ ɛɢɦɨɪɮ ɢ ɞɢɫɤɨɜɨɟ ɤɨɥɟɫɨ 
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ȼ ɤɚɱɟɫɬɜɟ ɩɨɶɟɡɨɷɥɟɦɟɧɬɚ ɜ ɪɚɦɤɚɯ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ 

ɨɛɟɫɩɟɱɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɣ ɛɢɦɨɪɮ, ɨɫɧɨɜɧɚɹ ɮɭɧɤɰɢɹ ɤɨɬɨɪɨɝɨ, ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ 

ɩɟɪɟɦɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɜɵɝɢɛɚɬɶɫɹ ɬɨ ɜ ɨɞɧɭ, ɬɨ ɜ ɞɪɭɝɭɸ ɫɬɨɪɨɧɵ. ɇɚ 

ɪɢɫɭɧɤɟ 3.4 ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɚ ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɧɚ ɨɫɧɨɜɟ 

ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ. Ⱦɢɚɩɚɡɨɧ ɜɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɬ – 80 ȼ ɞɨ +80 

ȼ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɧɨɦɢɧɚɥɭ ɩɨɞɚɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɣ ɛɢɦɨɪɮ ɜɵɝɢɛɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɤɨɧɰɚ. 

ɉɨɞɜɟɞɟɧɢɟ ɭɩɪɚɜɥɹɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɩɪɭɠɢɧɧɵɟ 

ɤɨɧɬɚɤɬɵ ɜ ɨɛɥɚɫɬɢ ɡɚɞɟɥɤɢ ɢɥɢ ɦɨɧɬɚɠɧɵɦɢ ɩɪɨɜɨɞɚɦɢ ɩɭɬёɦ ɩɚɣɤɢ ɤ 

ɜɵɜɟɞɟɧɧɵɦ ɷɥɟɤɬɪɨɞɚɦ [45]. 

 

 

 

Ɋɢɫɭɧɨɤ 3.4 – Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ 

ɜ ɞɜɭɯ ɤɪɚɣɧɢɯ ɩɨɥɨɠɟɧɢɹɯ 

 

ɂɫɩɵɬɭɟɦɵɣ ɞɜɢɝɚɬɟɥɶ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɩɨɞɜɢɠɧɭɸ ɪɚɦɤɭ. ɗɬɚ ɪɚɦɤɚ 

ɩɟɪɟɞɚɟɬ ɬɹɝɨɜɨɟ ɭɫɢɥɢɟ ɧɚ ɩɪɟɰɢɡɢɨɧɧɵɣ ɬɟɧɡɨɢɡɦɟɪɢɬɟɥɶɧɵɣ ɞɚɬɱɢɤ ɫɢɥɵ 

Ɂɚɞɚɱɚ ɤɚɥɢɛɪɨɜɤɢ – ɢɦɢɬɢɪɨɜɚɬɶ ɬɹɝɭ ɞɜɢɝɚɬɟɥɹ ɫ ɩɨɦɨɳɶɸ ɬɨɱɧɵɯ ɝɪɭɡɨɜ 

ɪɚɡɧɨɣ ɦɚɫɫɵ. Ʉɚɥɢɛɪɨɜɨɱɧɚɹ ɧɚɝɪɭɡɤɚ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɪɚɦɤɭ ɤɪɟɩɥɟɧɢɹ 

ɞɜɢɝɚɬɟɥɹ ɩɨɫɪɟɞɫɬɜɨɦ ɤɚɥɢɛɪɨɜɨɱɧɨɣ ɧɢɬɢ. ɉɪɢɟɦɥɟɦɵɦ ɪɟɡɭɥɶɬɚɬɨɦ 
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ɤɚɥɢɛɪɨɜɤɢ ɹɜɥɹɟɬɫɹ ɬɨɱɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɚ ɤɚɥɢɛɪɨɜɨɱɧɵɦ 

ɝɪɭɡɚɦ (ɞɨɩɭɫɬɢɦɚɹ ɧɨɪɦɚ ɩɨɝɪɟɲɧɨɫɬɢ ± 0,5 ɝɫ.), ɩɨɞɜɟɲɟɧɧɵɦ ɧɚ 

ɤɚɥɢɛɪɨɜɨɱɧɭɸ ɧɢɬɶ. Ʉɨɥɢɱɟɫɬɜɨ ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɝɪɭɡɨɜ – 4 ɲɬ. Ɇɚɫɫɚ 

ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɝɪɭɡɨɜ №1 = 1 ɝ., №2 = 2 ɝ., №3 = 4 ɝ., №4 = 8 ɝ., ɩɨɷɬɨɦɭ ɆȾɄ 

ɩɨɡɜɨɥɹɟɬ ɢɦɢɬɢɪɨɜɚɬɶ ɤɚɥɢɛɪɨɜɨɱɧɵɟ ɧɚɝɪɭɡɤɢ 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 

12, 13, 14, 15 ɝɫ ɜ ɥɸɛɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ɉɬɤɥɨɧɟɧɢɟ ɦɚɫɫɵ ɤɚɥɢɛɪɨɜɨɱɧɵɯ 

ɝɪɭɡɨɜ ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ, ɡɚɹɜɥɟɧɧɨɣ ɦɚɫɫɵ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ ± 0,01 ɝɪ.  

ɋɨɡɞɚɧɢɹ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɜ ɭɫɥɨɜɢɹɯ ɜɚɤɭɭɦɚ, ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɟɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɜ ɜɟɪɬɢɤɚɥɶɧɭɸ ɬɹɝɭ, ɢɦɟɹ, ɜɜɟɞɭ ɩɨɞɧɹɬɢɟ 

ɢ ɨɬɩɭɫɤɚɧɢɟ ɝɪɭɡɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɨɦɢɧɚɥɚ (ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 3.4). Ɋɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɫɯɟɦɵ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɴɟɦɧɨɝɨ 

ɦɟɯɚɧɢɡɦɚ ɩɨɞɬɜɟɪɠɞɟɧɚ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɜɟɞɟɧɧɵɯ 

ɷɤɫɩɟɪɢɦɟɧɬɨɜ [46]. 

 

3.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ 

 

Ʉɨɪɩɭɫ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ 

ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ: 

- ɫɬɟɧɤɚ ɡɚɞɧɹɹ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.5.ɚ; 

- ɫɬɟɧɤɚ ɩɟɪɟɞɧɹɹ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.5.ɛ; 

- ɞɨɧɵɲɤɨ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.6.ɚ; 

- ɤɪɵɲɤɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.6.ɛ; 

- ɫɬɟɧɤɚ ɥɟɜɚɹ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.7.ɚ; 

- ɫɬɟɧɤɚ ɩɪɚɜɚɹ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.7.ɛ; 
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ɚ) ɫɬɟɧɤɚ ɡɚɞɧɹɹ 

 
ɛ) ɫɬɟɧɤɚ ɩɟɪɟɞɧɹɹ 

 

Ɋɢɫɭɧɨɤ 3.5 – ɉɟɪɟɞɧɹɹ ɢ ɡɚɞɧɹɹ ɫɬɟɧɤɢ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ 

 

 

ɚ) ɫɬɟɧɤɚ ɧɢɠɧɹɹ 

 

ɛ) ɫɬɟɧɤɚ ɜɟɪɯɧɹɹ 

Ɋɢɫɭɧɨɤ 3.6 – ɇɢɠɧɹɹ ɢ ɜɟɪɯɧɹɹ ɫɬɟɧɤɚ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ 
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ɚ) ɫɬɟɧɤɚ ɥɟɜɚɹ 

 

ɛ) ɫɬɟɧɤɚ ɩɪɚɜɚɹ  

 

Ɋɢɫɭɧɨɤ 3.7 – Ȼɨɤɨɜɵɟ ɫɬɟɧɤɢ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ 

  

ɇɚ ɪɢɫɭɧɤɟ 3.8 ɢɡɨɛɪɚɠɟɧɵ ɝɪɭɡɢɤɢ ɞɥɹ ɢɦɢɬɚɰɢɢ ɫɢɥɵ ɬɹɝɢ ɜ ɦɨɞɭɥɟ 

ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. ɇɨɦɢɧɚɥ 

ɝɪɭɡɨɜ 1, 2, 4, 8 ɝɪ. Ƚɪɭɡɢɤɢ ɨɫɧɚɳɟɧɵ ɡɚɰɟɩɧɵɦɢ «ɭɫɢɤɚɦɢ» ɞɥɹ ɩɨɞɧɹɬɢɹ ɢ 

ɨɩɭɫɤɚɧɢɹ ɢɯ ɩɨ ɲɬɨɤɭ. 
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ɚ) ɝɪɭɡɢɤ 1 ɝɪɚɦɦ 

 
ɛ) ɝɪɭɡɢɤ 2 ɝɪɚɦɦɚ 

 
ɜ) ɝɪɭɡɢɤ 4 ɝɪɚɦɦɚ 

 
ɝ) ɝɪɭɡɢɤ 8 ɝɪɚɦɦ 

 

Ɋɢɫɭɧɨɤ 3.8 – Ʉɚɥɢɛɪɨɜɨɱɧɵɟ ɝɪɭɡɢɤɢ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ 

 

 ɐɟɧɬɪɚɥɶɧɵɣ ɲɬɨɤ, ɧɚ ɤɨɬɨɪɵɣ ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ ɧɚɝɪɭɡɤɚ ɨɩɭɳɟɧɧɵɯ 

ɝɪɭɡɢɤɨɜ, ɤɚɤ ɛɭɞɟɬ ɩɨɤɚɡɚɧɨ ɞɚɥɶɲɟ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɨ ɰɟɧɬɪɭ ɜɫɟɯ ɱɟɬɵɪɟɯ 

ɝɪɭɡɢɤɨɜ, ɞɜɚ ɛɨɤɨɜɵɯ ɲɬɨɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɯɨɞɚ 

ɞɜɢɠɟɧɢɹ ɝɪɭɡɢɤɨɜ ɢ ɜɵɫɬɭɩɚɸɬ ɜ ɤɚɱɟɫɬɜɟ ɧɚɩɪɚɜɥɹɸɳɢɯ. Ʉɚɤ ɩɨɤɚɡɚɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 3.9 ɛɨɤɨɜɵɟ ɨɬɜɟɪɫɬɢɹ ɝɪɭɡɢɤɨɜ ɜɵɩɨɥɧɟɧɵ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɩɨɞ ɤɨɧɭɫ ɩɨ 

ɩɪɢɧɰɢɩɭ ɩɟɫɨɱɧɵɯ ɱɚɫɨɜ, ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɩɥɨɳɚɞɢ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ 

ɝɪɭɡɢɤɨɜ ɢ ɧɚɩɪɚɜɥɹɸɳɢɯ ɲɬɨɤɨɜ. 
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ɚ) ɝɪɭɡɢɤɚ 1 ɝɪɚɦɦ 

 
ɛ) ɝɪɭɡɢɤɚ 2 ɝɪɚɦɦɚ 

  

Ɋɢɫɭɧɨɤ 3.9 – ȼɟɪɬɢɤɚɥɶɧɵɟ ɪɚɡɪɟɡɵ ɝɪɭɡɢɤɨɜ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ 

ɤɚɥɢɛɪɨɜɤɢ 

 

ɇɚ ɪɢɫɭɧɤɟ 3.10 ɢɡɨɛɪɚɠɟɧɵ ɧɚɩɪɚɜɥɹɸɳɢɟ ɢ ɰɟɧɬɪɚɥɶɧɵɣ ɧɚɝɪɭɡɨɱɧɵɣ 

ɲɬɨɤɢ. ɐɟɧɬɪɚɥɶɧɵɣ ɧɚɝɪɭɡɨɱɧɵɣ ɲɬɨɤ ɨɫɧɚɳɟɧ ɱɟɬɵɪɶɦɹ ɜɵɫɬɭɩɚɦɢ ɧɚ 

ɤɨɬɨɪɵɟ ɝɪɭɡɢɤɢ ɧɚɯɨɞɹɫɶ ɜ ɧɢɠɧɟɦ ɫɨɫɬɨɹɧɢɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɞɚɜɥɟɧɢɟ ɫɨɝɥɚɫɧɨ 

ɫɜɨɟɦɭ ɧɨɦɢɧɚɥɭ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.10 – ɐɟɧɬɪɚɥɶɧɵɣ  ɢ ɧɚɩɪɚɜɥɹɸɳɢɟ ɲɬɨɤɢ 
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ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɨɞɨɛɧɵɣ ɩɪɢɧɰɢɩ ɩɨɡɜɨɥɹɟɬ ɧɚɝɪɭɠɚɬɶ ɧɚ ɰɟɧɬɪɚɥɶɧɵɣ 

ɲɬɨɤ ɧɚɝɪɭɡɤɭ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 1 ɞɨ 15 ɝɫ, ɫ ɲɚɝɨɦ 1 ɝɫ, ɬɚɤ ɢ ɨɫɬɚɜɥɹɬɶ 

ɰɟɧɬɪɚɥɶɧɵɣ ɲɬɨɤ ɛɟɡ ɧɚɝɪɭɡɤɢ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɧɟ ɨɫɜɟɳɟɧ ɜɨɩɪɨɫ ɜɵɛɨɪɚ ɦɚɬɟɪɢɚɥɨɜ, ɢɡ ɤɨɬɨɪɵɯ 

ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɷɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɟɪɠɧɢ, 

ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɦɢɧɢɦɚɥɶɧɨɟ ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɬɪɟɧɢɟ ɫ, ɞɜɢɠɭɳɢɦɢɫɹ ɩɨ 

ɧɢɦ, ɝɪɭɡɚɦ. Ɍɚɤ ɠɟ ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɬɟɪɦɨɜɚɤɭɭɦɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɤɪɚɣɧɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɨɫɨɛɟɧɧɨ 

ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɩɚɪɚɦɟɬɪ ɝɚɡɚɰɢɢ ɦɚɬɟɪɢɚɥɚ ɜ ɭɫɥɨɜɢɹɯ ɜɚɤɭɭɦɚ.  

ɋɥɟɞɭɸɳɚɹ ɝɪɭɩɩɚ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ 

ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 

ɜɪɚɳɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɞɢɫɤɨɜɨɝɨ ɤɨɥɟɫɚ ɜ ɜɟɪɬɢɤɚɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɩɨɞɴɟɦɧɨɣ 

ɥɚɩɤɢ. ɇɚ ɪɢɫɭɧɤɚɯ 3.11.ɚ, 3.11.ɛ ɢɡɨɛɪɚɠɟɧɵ ɞɢɫɤɨɜɨɟ ɤɨɥɟɫɨ ɢ ɨɫɶ ɜɪɚɳɟɧɢɹ 

ɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ.  

 

  
ɚ) ɞɢɫɤɨɜɨɟ ɤɨɥɟɫɨ ɛ) ɨɫɶ 

  

Ɋɢɫɭɧɨɤ 3.11 – ɗɥɟɦɟɧɬɵ ɩɨɞɴɟɦɧɨɝɨ ɭɡɥɚ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ 

 

ɇɚ ɪɢɫɭɧɤɟ 3.12 ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɵ ɟɳɟ ɞɜɚ ɷɥɟɦɟɧɬɚ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɜɯɨɞɹɳɢɟ ɜ ɝɪɭɩɩɭ ɷɥɟɦɟɧɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜɪɚɳɚɬɟɥɶɧɨɟ 

ɞɜɢɠɟɧɢɟ ɞɢɫɤɨɜɨɝɨ ɤɨɥɟɫɚ ɜ ɜɟɪɬɢɤɚɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɩɨɞɴɟɦɧɨɣ ɥɚɩɤɢ.  



65 
 

 

 
ɚ) ɷɤɫɰɟɧɬɪɢɤ ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɥɚɩɤɢ 

ɩɨɞɴɟɦɚ ɝɪɭɡɢɤɨɜ 

 
ɛ) ɷɤɫɰɟɧɬɪɢɤ ɢɡɦɟɧɟɧɢɹ ɥɚɩɤɢ-ɢɧɞɢɤɚɬɨɪɚ 

ɩɨɥɨɠɟɧɢɹ ɝɪɭɡɢɤɚ 

  

Ɋɢɫɭɧɨɤ 3.12 – Ʉɭɥɚɱɤɨɜɵɟ ɷɥɟɦɟɧɬɵ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ 

 

Ʉɨɧɫɬɪɭɤɰɢɹ ɚɤɬɭɚɬɨɪɚ ɛɵɥɚ ɱɚɫɬɢɱɧɨ ɞɨɪɚɛɨɬɚɧɚ, ɤɨɧɟɰ 

ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ ɤɨɬɨɪɵɣ ɦɨɧɬɢɪɨɜɚɥɫɹ ɜ ɛɨɤɨɜɵɟ ɫɬɟɧɤɢ ɩɨ 

ɤɨɧɫɨɥɶɧɨɦɭ ɩɪɢɧɰɢɩɭ ɨɫɬɚɥɫɹ ɛɟɡ ɢɡɦɟɧɟɧɢɹ, ɚ ɫɜɨɛɨɞɧɵɣ ɤɨɧɟɰ, 

ɫɨɜɟɪɲɚɸɳɢɣ ɭɝɥɨɜɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɛɵɥ ɨɫɧɚɳɟɧ ɡɚɰɟɩɧɵɦ ɹɡɵɱɤɨɦ ɞɥɹ 

ɜɪɚɳɟɧɢɹ ɞɢɫɤɨɜɨɝɨ ɤɨɥɟɫɚ. ȼɧɟɲɧɢɣ ɜɢɞ ɞɨɪɚɛɨɬɚɧɧɨɝɨ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ 

ɛɢɦɨɪɮɚ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.13.ɚ, ɡɚɰɟɩɧɨɣ «ɹɡɵɱɨɤ» ɢɫɩɨɥɧɟɧ 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɢɞɚɜɚɬɶ ɞɢɫɤɨɜɨɦɭ ɤɨɥɟɫɭ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɟ ɜɪɚɳɟɧɢɟ. 

Ʌɚɩɤɚ-ɢɧɞɢɤɚɬɨɪ ɝɪɭɡɚ, ɢɡɨɛɪɚɠɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 3.13.ɛ ɜ ɜɟɪɯɧɟɦ 

ɩɨɥɨɠɟɧɢɢ ɡɚɦɵɤɚɟɬ ɫɢɝɧɚɥɶɧɭɸ ɰɟɩɶ ɢ ɬɟɦ ɫɚɦɵɦ ɨɩɟɪɚɬɨɪ, ɩɪɨɜɨɞɹɳɢɣ 

ɩɪɨɰɟɞɭɪɭ ɤɚɥɢɛɪɨɜɤɢ, ɜɢɞɢɬ, ɤɚɤɢɟ ɝɪɭɡɵ ɬɨɱɧɨ ɧɟ ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ 

ɤɚɥɢɛɪɨɜɨɱɧɭɸ ɧɢɬɶ. Ʉɨɧɬɚɤɬɧɵɟ ɥɚɩɤɢ ɧɚ ɲɚɪɧɢɪɧɨɦ ɩɪɢɧɰɢɩɟ ɡɚɞɟɥɵɜɚɸɬɫɹ 

ɦɟɠɞɭ ɡɚɞɧɟɣ ɢ ɛɨɤɨɜɵɦɢ ɫɬɟɧɤɚɦɢ, ɚ ɨɬɜɟɬɧɵɟ ɱɚɫɬɢ ɤɨɧɬɚɤɬɨɜ ɧɚɯɨɞɹɬɫɹ ɧɚ 

ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɟ ɩɟɪɟɞɧɟɣ ɫɬɟɧɤɢ. 

ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 3.13.ɜ ɥɚɩɤɚ ɩɨɞɴɟɦɚ ɝɪɭɡɢɤɨɜ ɢɦɟɟɬ 

ɢɡɨɝɧɭɬɵɣ ɜɢɞ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɨɧɚ ɡɚɤɪɟɩɥɟɧɚ ɩɨɫɪɟɞɫɬɜɨɦ ɲɚɪɧɢɪɧɨɣ ɜɫɬɚɜɤɢ 
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ɜ ɡɚɞɧɸɸ ɫɬɟɧɤɭ ɤɨɪɩɭɫɚ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ, ɫ ɞɪɭɝɨɝɨ ɤɨɧɰɚ 

ɩɨɞɴɟɦɧɚɹ ɥɚɩɤɚ ɨɫɧɚɳɟɧɚ ɞɜɭɦɹ ɡɚɰɟɩɚɦɢ ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ 

ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɢɤɨɜ. ɂɡɝɢɛ ɥɚɩɤɢ ɩɨɞɴɟɦɚ ɝɪɭɡɢɤɨɜ 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɤɭɥɚɱɤɨɜɵɦ ɩɪɢɜɨɞɨɦ ɞɢɫɤɨɜɨɝɨ ɤɨɥɟɫɚ. 

  

 

ɚ) ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɣ 
ɛɢɦɨɪɮ ɫ ɡɚɰɟɩɧɵɦ 

«ɹɡɵɱɤɨɦ» 

 

ɛ) ɥɚɩɤɚ-ɢɧɞɢɤɚɬɨɪ 
ɩɨɥɨɠɟɧɢɹ ɝɪɭɡɢɤɚ 

 

ɜ) ɥɚɩɤɚ ɩɨɞɴɟɦɚ ɝɪɭɡɢɤɨɜ 

 

Ɋɢɫɭɧɨɤ 3.13 – ɗɥɟɦɟɧɬɵ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ 

 

ȼɫɹ ɧɚɝɪɭɡɤɚ, ɩɨɞɚɧɧɚɹ ɧɚ ɲɬɨɤ ɩɨɫɪɟɞɫɬɜɨɦ ɨɬɩɭɫɤɚɧɢɹ ɝɪɭɡɢɤɨɜ ɧɚ 

ɜɵɫɬɭɩɵ ɰɟɧɬɪɚɥɶɧɨɝɨ ɲɬɨɤɚ, ɞɨɥɠɧɚ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɡɚɞɚɧɢɸ ɩɟɪɟɞɚɜɚɬɶɫɹ ɧɚ 

ɪɚɦɤɭ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɩɨɫɚɞɨɱɧɨɝɨ ɦɨɞɭɥɹ ɨɝɧɟɜɵɯ ɩɪɢɟɦɨɱɧɵɯ ɢɫɩɵɬɚɧɢɣ. 

Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɭɫɢɥɢɹ ɫɨɡɞɚɜɚɟɦɨɝɨ ɝɪɭɡɢɤɚɦɢ ɧɚ ɲɬɨɤɟ, ɧɚ ɤɪɵɲɤɟ ɦɨɞɭɥɹ 

ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧ, ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 3.14, ɛɥɨɤ 

ɞɥɹ ɧɢɬɢ, ɫɨɟɞɢɧɹɸɳɟɣ ɲɬɨɤ ɢ ɤɚɦɤɭ ɍɉɆ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɲɬɨɤ 

ɧɚɯɨɞɢɥɫɹ ɧɚ ɧɢɬɢ ɜ ɩɨɞɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ.  
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Ɋɢɫɭɧɨɤ 3.14 – Ȼɥɨɤ ɞɥɹ ɩɟɪɟɞɚɱɢ ɭɫɢɥɢɹ ɧɚ ɍɉɆ 

 

ȼ ɞɚɧɧɨɦ ɩɚɪɚɝɪɚɮɟ ɢɡɥɨɠɟɧɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɱɟɫɤɢ ɨɫɧɨɜɧɵɟ 

ɷɥɟɦɟɧɬɵ ɢ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ 

ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɦɚɬɚ 

ɨɝɧɟɜɵɯ ɩɪɢɟɦɨɱɧɵɯ ɢɫɩɵɬɚɧɢɣ. 

 

3.4 ɋɨɡɞɚɧɢɟ ɫɛɨɪɤɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɶɟɡɨɚɤɬɭɚɬɨɪɚ 

 

ɇɚ ɨɫɧɨɜɟ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɜɟɞɭɳɟɝɨ ɢ 

ɜɟɞɨɦɨɝɨ ɡɜɟɧɶɟɜ ɜ ɜɢɞɟ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ ɢ ɞɢɫɤɨɜɨɝɨ ɤɨɥɟɫɚ, ɛɵɥɚ 

ɪɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟɥɶ, ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɨɣ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 

ɤɨɥɟɛɚɬɟɥɶɧɵɯ ɞɜɢɠɟɧɢɣ ɛɢɦɨɪɮɚ ɜ ɩɥɚɜɧɨɟ ɩɨɞɧɹɬɢɟ ɢ ɨɩɭɫɤɚɧɢɟ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɝɪɭɡɚ. ȼ ɨɫɧɨɜɭ ɦɨɞɟɥɢ ɥɟɠɢɬ ɩɪɢɧɰɢɩ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɜɫɟ 

ɬɨɱɤɢ ɩɶɟɡɨɷɥɟɦɟɧɬɚ, ɜɯɨɞɹɳɢɟ ɜ ɤɨɧɬɚɤɬ ɫ ɪɨɬɨɪɨɦ, ɞɨɥɠɧɵ ɞɜɢɝɚɬɶɫɹ ɩɨ 

ɬɪɚɟɤɬɨɪɢɢ ɨɩɢɫɵɜɚɸɳɟɣ ɷɥɥɢɩɫ, ɦɨɦɟɧɬ ɜɪɚɳɟɧɢɹ ɜɟɞɨɦɨɝɨ ɡɜɟɧɚ ɨɛɪɚɡɭɟɬɫɹ 

ɡɚ ɫɱɟɬ ɬɪɟɧɢɹ ɦɟɠɞɭ ɩɶɟɡɨɚɤɬɭɚɬɨɪɨɦ ɢ ɪɨɬɨɪɨɦ ɞɜɢɝɚɬɟɥɹ [47,48]. 
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Ⱦɚɧɧɵɣ ɩɪɢɧɰɢɩ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɟɜɟɪɫɢɜɧɨɝɨ ɩɶɟɡɨɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɫ 

ɚɤɬɢɜɧɵɦ ɪɨɬɨɪɨɦ ɢ ɫɬɚɬɨɪɨɦ ɜ ɨɫɰɢɥɥɹɬɨɪɟ, ɤɨɬɨɪɨɝɨ, ɜɨɡɛɭɠɞɚɸɬɫɹ ɤɨɥɟɛɚɧɢɹ 

ɢɡɝɢɛɚ [47]. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɨɫɧɨɜɧɨɝɨ ɢɡ ɭɡɥɨɜ ɦɨɞɭɥɹ ɆȾɄ ɢ 

ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɷɥɟɦɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɞɚɧɧɨɝɨ ɭɡɥɚ, ɩɪɢɜɟɞɟɧɨ 

ɧɚ ɪɢɫɭɧɤɟ 3.15.  

 

  

ɚ) ɢɡɨɦɟɬɪɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɛ) ɜɢɞ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɛɨɤɭ 

 

Ɋɢɫɭɧɨɤ 3.15 – ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 

 

ȼ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɨɫɶ, ɧɚ ɤɨɬɨɪɨɣ ɡɚɤɪɟɩɥɟɧɨ ɞɢɫɤɨɜɨɟ ɤɨɥɟɫɨ, 

ɨɫɧɚɳɟɧɚ ɤɭɥɚɱɤɨɜɨɣ ɜɬɭɥɤɨɣ, ɩɨɥɧɵɣ ɰɢɤɥ ɨɛɨɪɨɬɚ ɤɨɬɨɪɨɣ, ɩɨɡɜɨɥɹɟɬ 

ɩɪɢɜɟɫɬɢ ɩɨɞɴɟɦɧɭɸ ɥɚɩɤɭ ɜ ɨɛɚ ɤɪɚɣɧɢɯ ɩɨɥɨɠɟɧɢɹ [49]. ɉɨɞɴɟɦɧɚɹ ɥɚɩɤɚ, ɜ 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɜɵɩɨɥɧɹɟɬ ɤɨɥɟɛɚɬɟɥɶɧɵɟ ɞɜɢɠɟɧɢɹ 

ɩɪɚɤɬɢɱɟɫɤɢ ɫɯɨɠɢɟ ɫ ɞɜɢɠɟɧɢɹɦɢ ɩɶɟɡɨɷɥɟɦɟɧɬɚ, ɨɞɧɚɤɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ 

ɚɦɩɥɢɬɭɞɚ ɢ ɭɫɢɥɢɹ ɞɜɢɠɟɧɢɹ ɩɨɞɴɟɦɧɨɣ ɥɚɩɤɢ ɪɟɝɭɥɢɪɭɟɦɵɟ, ɬɚɤɠɟ ɢɦɟɟɬɫɹ 

ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɫɜɨɛɨɞɚ ɜ ɩɥɚɧɟ ɜɵɛɨɪɚ ɞɥɢɧɵ ɪɵɱɚɝɚ.  

ȼɚɠɧɵɦ ɭɫɥɨɜɢɟɦ ɤɨɧɫɬɪɭɤɰɢɢ ɆȾɄ ɹɜɥɹɟɬɫɹ ɩɥɚɜɧɨɟ ɢ ɜɟɪɬɢɤɚɥɶɧɨ 

ɧɚɩɪɚɜɥɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɝɪɭɡɚ ɧɚ ɤɚɥɢɛɪɨɜɨɱɧɭɸ ɧɢɬɶ. ɋ ɷɬɨɣ ɰɟɥɶɸ 

ɤɨɧɫɬɪɭɤɰɢɹ ɨɫɧɚɳɟɧɚ ɜɟɪɬɢɤɚɥɶɧɵɦ ɲɬɨɤɨɦ, ɩɨ ɤɨɬɨɪɨɦɭ ɩɟɪɟɦɟɳɚɸɬɫɹ 
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ɝɪɭɡɵ. ɒɬɨɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɪɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɫɬɟɪɠɧɹ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ 

ɪɹɞ, ɫɪɟɞɧɢɣ ɫɬɟɪɠɟɧɶ ɢɦɟɟɬ ɦɟɧɶɲɢɣ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɪɚɣɧɢɯ, ɞɢɚɦɟɬɪ ɢ 

ɫɧɚɛɠɟɧ ɱɟɬɵɪɶɦɹ ɩɥɨɳɚɞɤɚɦɢ, ɧɚ ɤɨɬɨɪɵɟ ɨɬɩɭɫɤɚɸɬɫɹ ɤɚɥɢɛɪɨɜɨɱɧɵɟ ɝɪɭɡɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɧɚɩɪɚɜɥɹɸɳɢɯ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɧɢɦɚɸɬɫɹ ɢ ɨɬɩɭɫɤɚɸɬɫɹ ɝɪɭɡɵ, 

ɜɵɫɬɭɩɚɸɬ ɤɪɚɣɧɢɟ ɫɬɟɪɠɧɢ ɲɬɨɤɚ, ɢɡɨɛɪɚɠɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 3.16.ɛ. 

ȼ ɫɨɫɬɚɜ ɨɛɳɟɣ ɤɨɦɩɨɧɨɜɤɟ ɆȾɄ ɜɯɨɞɢɬ 4 ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɭɫɢɥɢɹ, 

ɡɚɤɥɸɱɟɧɧɵɯ ɜ ɟɞɢɧɵɣ ɤɨɪɩɭɫ ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.16.ɚ, ɤɨɬɨɪɵɟ 

ɩɨɞɧɢɦɚɸɬ ɝɪɭɡɵ 1, 2, 4, 8 ɝɪɚɦɦ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 3.16.ɛ. 

ȼɨɡɦɨɠɧɨɫɬɶ ɩɪɨɝɪɚɦɦɧɵɦ ɩɭɬɟɦ ɭɩɪɚɜɥɹɬɶ ɧɚɩɪɹɠɟɧɢɟɦ ɛɢɦɨɪɮɨɜ, 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɟɠɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ, ɭɞɚɥɟɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ, ɤɨɝɞɚ ɩɪɢɜɟɞɟɧɢɟɦ 

ɜ ɧɢɠɧɟɟ ɩɨɥɨɠɟɧɢɟ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɩɨɞɴɟɦɧɵɯ ɥɚɩɨɤ, ɦɨɠɧɨ 

ɤɨɦɛɢɧɢɪɨɜɚɬɶ ɜɚɪɢɚɧɬɵ ɧɚɝɪɭɡɤɢ ɧɚ ɤɚɥɢɛɪɨɜɨɱɧɭɸ ɧɢɬɶ.  

 

 
ɚ) ɢɡɨɦɟɬɪɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɆȾɄ 

 
ɛ) ɲɬɨɤ ɫ ɝɪɭɡɚɦɢ 

 

Ɋɢɫɭɧɨɤ 3.16 – ȼɧɟɲɧɢɣ ɜɢɞ ɤɨɧɫɬɪɭɤɰɢɢ ɆȾɄ 
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ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 3.16.ɚ 

ɩɪɢɫɭɬɫɬɜɭɟɬ ɛɥɨɤ ɞɥɹ ɧɚɬɹɠɟɧɢɹ ɤɚɥɢɛɪɨɜɨɱɧɨɣ ɧɢɬɢ, ɫɨɟɞɢɧɹɸɳɟɣ ɲɬɨɤ ɆȾɄ 

ɢ ɦɨɧɬɚɠɧɭɸ ɪɚɦɤɭ ɞɜɢɝɚɬɟɥɹ. ȼ ɫɜɹɡɢ ɫ ɨɝɪɚɧɢɱɟɧɢɹɦɢ ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɯ 

ɩɨɤɚɡɚɬɟɥɟɣ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɭɡɥɨɜ ɢ ɦɟɯɚɧɢɡɦɨɜ – ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɥɭɱɢɥɚɫɶ 

ɜɟɫɶɦɚ ɤɨɦɩɚɤɬɧɚɹ, ɝɚɛɚɪɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɧɟɱɧɨɝɨ ɦɨɞɭɥɹ, ɦɨɠɧɨ 

ɩɪɟɞɫɬɚɜɢɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ, ɞɥɢɧɧɚ ɤɨɬɨɪɨɝɨ 

ɫɨɫɬɚɜɥɹɟɬ 40 ɦɦ. 

ɆȾɄ ɜ ɪɚɛɨɱɟɦ ɪɟɠɢɦɟ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɥɧɨɫɬɶɸ ɡɚɤɪɵɬɭɸ 

ɤɨɧɫɬɪɭɤɰɢɸ, ɢ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɜɢɡɭɚɥɶɧɨ ɨɰɟɧɢɬɶ ɚɤɬɭɚɥɶɧɨɟ 

ɩɨɥɨɠɟɧɢɟ ɩɨɞɴɟɦɧɵɯ ɥɚɩɨɤ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɜɨɩɪɨɫ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɥɨɠɟɧɢɹ ɬɨɣ ɢɥɢ ɢɧɨɣ ɩɨɞɴɟɦɧɨɣ ɥɚɩɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɝɪɭɡɚ. ȼ ɪɚɦɤɚɯ ɪɟɲɟɧɢɹ ɷɬɨɣ ɱɚɫɬɢ ɜɨɩɪɨɫɚ, ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɟɳɟ ɨɞɧɨ ɞɢɫɤɨɜɨɟ 

ɤɨɥɟɫɨ ɤɭɥɚɱɤɨɜɨɝɨ ɬɢɩɚ. Ɉɧɨ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜɦɟɫɬɟ ɫ ɞɢɫɤɨɜɵɦ ɤɨɥɟɫɨɦ 

(ɜɟɞɨɦɨɣ ɱɚɫɬɶɸ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ) ɧɚ ɨɫɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɫɨ ɫɬɨɪɨɧɵ 

ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɫɬɨɪɨɧɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɨɥɟɫɚ ɫ ɛɢɦɨɪɮɨɦ ɤɚɤ 

ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɨ ɪɢɫɭɧɤɟ 3.17.  

 

 

 

Ɋɢɫɭɧɨɤ 3.17 – ɍɡɟɥ ɢɧɞɢɤɚɰɢɢ ɩɨɥɨɠɟɧɢɹ ɝɪɭɡɢɤɨɜ 
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Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɤɨɥɟɫɨ ɤɭɥɚɱɤɨɜɨɝɨ ɬɢɩɚ, ɩɨɞɧɢɦɚɟɬ ɥɚɩɤɭ-ɢɧɞɢɤɚɬɨɪ 

ɝɪɭɡɢɤɨɜ, ɤɨɬɨɪɚɹ ɜ ɜɟɪɯɧɟɦ ɩɨɥɨɠɟɧɢɢ ɡɚɦɵɤɚɟɬ ɫɢɝɧɚɥɶɧɭɸ ɰɟɩɶ ɢ ɬɟɦ ɫɚɦɵɦ 

ɨɩɟɪɚɬɨɪ, ɩɪɨɜɨɞɹɳɢɣ ɩɪɨɰɟɞɭɪɭ ɤɚɥɢɛɪɨɜɤɢ, ɜɢɞɢɬ, ɤɚɤɢɟ ɝɪɭɡɵ ɬɨɱɧɨ ɧɟ 

ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ ɤɚɥɢɛɪɨɜɨɱɧɭɸ ɧɢɬɶ. Ʌɚɩɤɢ-ɢɧɞɢɤɚɬɨɪɵ ɝɪɭɡɢɤɨɜ ɧɚ 

ɲɚɪɧɢɪɧɨɦ ɩɪɢɧɰɢɩɟ ɡɚɞɟɥɵɜɚɸɬɫɹ ɦɟɠɞɭ ɡɚɞɧɟɣ ɢ ɛɨɤɨɜɵɦɢ ɫɬɟɧɤɚɦɢ, ɚ 

ɨɬɜɟɬɧɵɟ ɱɚɫɬɢ ɤɨɧɬɚɤɬɨɜ ɧɚɯɨɞɹɬɫɹ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɟ ɩɟɪɟɞɧɟɣ ɫɬɟɧɤɢ. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɨɞɟɥɶ ɨɬɜɟɱɚɟɬ ɭɫɥɨɜɢɹɦ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɬɟɯɧɢɱɟɫɤɢɦ 

ɡɚɞɚɧɢɟɦ ɞɥɹ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɟ. Ɉɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɤ 

ɭɫɬɪɨɣɫɬɜɚɦ, ɪɟɚɥɢɡɭɟɦɵɯ ɜ ɤɨɫɦɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ ɢ ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ ɜ 

ɭɫɥɨɜɢɹɯ ɜɚɤɭɭɦɚ, ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɢɡɚɰɢɹ ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ 

ɤɨɦɩɚɤɬɧɨɫɬɶ. 

ȼɨɡɦɨɠɧɨɫɬɶ ɤɨɦɛɢɧɢɪɨɜɚɬɶ ɧɚɝɪɭɡɤɭ ɧɚ ɤɚɥɢɛɪɨɜɨɱɧɭɸ ɧɢɬɶ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɱɚɫɬɢɱɧɵɦ ɢɥɢ ɩɨɥɧɵɦ ɡɚɞɟɣɫɬɜɨɜɚɧɢɟɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 

ɭɫɢɥɢɹ, ɩɨɞɴɟɦɧɵɟ ɥɚɩɤɢ ɤɨɬɨɪɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɝɪɭɡɚɦɢ ɧɨɦɢɧɚɥɨɜ: 1, 2, 

4 ɢ 8 ɝɪ. ɒɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɜɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɯ 

ɛɢɦɨɪɮɨɜ, ɩɨɡɜɨɥɹɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ ɚɦɩɥɢɬɭɞɭ ɤɨɥɟɛɚɧɢɹ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɥɚɜɧɨɟ ɩɨɞɧɹɬɢɟ ɢ ɨɩɭɫɤɚɧɢɟ ɝɪɭɡɨɜ. ȼ ɤɨɧɫɬɪɭɤɰɢɢ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɧɚɩɪɚɜɥɹɸɳɢɟ ɫɬɟɪɠɧɢ ɞɥɹ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɝɪɭɡɨɜ ɞɥɹ 

ɜɟɪɬɢɤɚɥɶɧɨ ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɝɪɭɡɨɜ ɧɚ ɤɚɥɢɛɪɨɜɨɱɧɭɸ ɧɢɬɶ.   

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɆȾɄ ɩɨɡɜɨɥɹɟɬ ɭɞɚɥɟɧɧɨ ɩɨɜɨɞɢɬɶ ɩɨɲɚɝɨɜɭɸ ɤɚɥɢɛɪɨɜɤɭ 

ɢ ɫɜɟɪɹɬɶ ɩɨɤɚɡɚɧɢɹ ɞɚɬɱɢɤɚ ɧɚ ɪɚɦɤɟ ɩɨɞɜɟɫɚ ɞɜɢɝɚɬɟɥɹ ɫ ɧɨɦɢɧɚɥɨɦ ɝɪɭɡɨɜ, 

ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɤɚɥɢɛɪɨɜɨɱɧɭɸ ɧɢɬɶ. Ɉɩɟɪɚɬɨɪ, ɩɪɨɜɨɞɹɳɢɣ ɩɪɨɰɟɞɭɪɭ 

ɤɚɥɢɛɪɨɜɤɢ, ɩɨɫɬɨɹɧɧɨ ɢɦɟɟɬ ɚɤɬɭɚɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɫɬɨɹɧɢɢ ɜɫɟɯ 

ɱɟɬɵɪɟɯ ɝɪɭɡɨɜ ɡɚ ɫɱɟɬ ɧɚɥɢɱɢɹ ɢɧɞɢɤɚɬɨɪɧɨɣ ɥɚɩɤɢ, ɡɚɦɵɤɚɸɳɟɣ ɤɨɧɬɚɤɬ ɜ 

ɦɨɦɟɧɬ, ɤɨɝɞɚ ɝɪɭɡ ɧɚɯɨɞɢɬɫɹ ɜ ɜɟɪɯɧɟɦ ɩɨɥɨɠɟɧɢɢ. 
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3.5 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 3 

 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɷɬɚɩɵ 

ɪɚɡɪɚɛɨɬɤɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɨɩɪɟɞɟɥɟɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢ 

ɫɨɞɟɪɠɚɧɢɟ ɷɬɚɩɨɜ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɡɚɞɚɧɢɹ.  

Ɉɩɢɫɚɧɨ ɫɪɟɞɫɬɜɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ 

ɤɚɥɢɛɪɨɜɤɢ ɜ ɤɚɱɟɫɬɜɟ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɚɤɟɬ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ SolidWork. ɉɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ 

ɫɬɪɭɤɬɭɪɧɵɟ ɷɥɟɦɟɧɬɵ ɢɯ ɨɛɨɡɧɚɱɟɧɢɹ ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ SolidWorks 

(ɬɚɛɥɢɰɚ 4) ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɚɦɨɣ ɦɨɞɟɥɢ ɦɨɞɭɥɹ 

ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɤɨɫɦɢɱɟɫɤɢɯ 

ɚɩɩɚɪɚɬɨɜ. 

ɉɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɚ ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ 

ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɜ ɞɜɭɯ ɤɪɚɣɧɢɯ ɩɨɥɨɠɟɧɢɹɯ. 

ɉɨɞɪɨɛɧɨ ɢɡɥɨɠɟɧɵ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɵɟ ɷɥɟɦɟɧɬɵ 

ɢ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ 

ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ.  

ɇɚ ɨɫɧɨɜɟ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɜɟɞɭɳɟɝɨ ɢ 

ɜɟɞɨɦɨɝɨ ɡɜɟɧɶɟɜ ɜ ɜɢɞɟ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɛɢɦɨɪɮɚ ɢ ɞɢɫɤɨɜɨɝɨ ɤɨɥɟɫɚ, ɛɵɥɚ 

ɪɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟɥɶ, ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɨɣ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 

ɤɨɥɟɛɚɬɟɥɶɧɵɯ ɞɜɢɠɟɧɢɣ ɛɢɦɨɪɮɚ ɜ ɩɥɚɜɧɨɟ ɩɨɞɧɹɬɢɟ ɢ ɨɩɭɫɤɚɧɢɟ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɝɪɭɡɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɦɨɞɟɥɶ ɨɬɜɟɱɚɟɬ ɭɫɥɨɜɢɹɦ ɩɪɟɞɴɹɜɥɹɟɦɵɦ 

ɬɟɯɧɢɱɟɫɤɢɦ ɡɚɞɚɧɢɟɦ ɞɥɹ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɟ. Ɉɫɧɨɜɧɵɦ 

ɬɪɟɛɨɜɚɧɢɟɦ ɤ ɭɫɬɪɨɣɫɬɜɚɦ, ɪɟɚɥɢɡɭɟɦɵɯ ɜ ɤɨɫɦɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ ɢ 

ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ ɜ ɭɫɥɨɜɢɹɯ ɜɚɤɭɭɦɚ, ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɢɡɚɰɢɹ 

ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɤɨɦɩɚɤɬɧɨɫɬɶ. Ƚɚɛɚɪɢɬɵ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɝɨ 

ɦɨɞɭɥɹ: 

- ɜɵɫɨɬɚ: 115 ɦɦ, 
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 - ɲɢɪɢɧɚ: 48 ɦɦ, 

- ɝɥɭɛɢɧɚ: 48 ɦɦ. 

ȼɨɡɦɨɠɧɨɫɬɶ ɤɨɦɛɢɧɢɪɨɜɚɬɶ ɧɚɝɪɭɡɤɭ ɧɚ ɤɚɥɢɛɪɨɜɨɱɧɭɸ ɧɢɬɶ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɱɚɫɬɢɱɧɵɦ ɢɥɢ ɩɨɥɧɵɦ ɡɚɞɟɣɫɬɜɨɜɚɧɢɟɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 

ɭɫɢɥɢɹ, ɩɨɞɴɟɦɧɵɟ ɥɚɩɤɢ ɤɨɬɨɪɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɝɪɭɡɚɦɢ ɧɨɦɢɧɚɥɨɜ: 1, 2, 

4 ɢ 8 ɝɪ. ɒɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɜɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɩɶɟɡɨɤɟɪɚɦɢɱɟɫɤɢɯ 

ɛɢɦɨɪɮɨɜ, ɩɨɡɜɨɥɹɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ ɚɦɩɥɢɬɭɞɭ ɤɨɥɟɛɚɧɢɹ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɥɚɜɧɨɟ ɩɨɞɧɹɬɢɟ ɢ ɨɩɭɫɤɚɧɢɟ ɝɪɭɡɨɜ. ȼ ɤɨɧɫɬɪɭɤɰɢɢ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɧɚɩɪɚɜɥɹɸɳɢɟ ɫɬɟɪɠɧɢ ɞɥɹ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɝɪɭɡɨɜ ɞɥɹ 

ɜɟɪɬɢɤɚɥɶɧɨ ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɝɪɭɡɨɜ ɧɚ ɤɚɥɢɛɪɨɜɨɱɧɭɸ ɧɢɬɶ.   

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɆȾɄ ɩɨɡɜɨɥɹɟɬ ɭɞɚɥɟɧɧɨ ɩɨɜɨɞɢɬɶ ɩɨɲɚɝɨɜɭɸ ɤɚɥɢɛɪɨɜɤɭ 

ɢ ɫɜɟɪɹɬɶ ɩɨɤɚɡɚɧɢɹ ɞɚɬɱɢɤɚ ɧɚ ɪɚɦɤɟ ɩɨɞɜɟɫɚ ɞɜɢɝɚɬɟɥɹ ɫ ɧɨɦɢɧɚɥɨɦ ɝɪɭɡɨɜ, 

ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɤɚɥɢɛɪɨɜɨɱɧɭɸ ɧɢɬɶ. Ɉɩɟɪɚɬɨɪ, ɩɪɨɜɨɞɹɳɢɣ ɩɪɨɰɟɞɭɪɭ 

ɤɚɥɢɛɪɨɜɤɢ, ɩɨɫɬɨɹɧɧɨ ɢɦɟɟɬ ɚɤɬɭɚɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɫɬɨɹɧɢɢ ɜɫɟɯ 

ɱɟɬɵɪɟɯ ɝɪɭɡɨɜ ɡɚ ɫɱɟɬ ɧɚɥɢɱɢɹ ɢɧɞɢɤɚɬɨɪɧɨɣ ɥɚɩɤɢ, ɡɚɦɵɤɚɸɳɟɣ ɤɨɧɬɚɤɬ ɜ 

ɦɨɦɟɧɬ, ɤɨɝɞɚ ɝɪɭɡ ɧɚɯɨɞɢɬɫɹ ɜ ɜɟɪɯɧɟɦ ɩɨɥɨɠɟɧɢɢ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

Ɋɟɡɭɥɶɬɚɬɨɦ ɞɚɧɧɨɣ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɫɬɚɥɚ ɪɚɡɪɚɛɨɬɚɧɧɚɹ 

ɤɨɧɫɬɪɭɤɰɢɹ ɦɨɞɭɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ 

ɞɜɢɝɚɬɟɥɟɣ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɨɝɧɟɜɵɯ ɩɪɢɟɦɨɱɧɵɯ 

ɢɫɩɵɬɚɧɢɣ.  

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1) ɂɫɫɥɟɞɨɜɚɧɚ ɩɪɟɞɦɟɬɧɚɹ ɨɛɥɚɫɬɶ ɢ ɨɫɭɳɟɫɬɜɥɟɧ ɚɧɚɥɢɡ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ 

ɞɜɢɝɚɬɟɥɟɣ ɫɢɫɬɟɦɵ ɤɨɪɪɟɤɰɢɢ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ; 

2) Ɋɚɡɪɚɛɨɬɚɧ ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɩɪɢɧɰɢɩɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɨɞɭɥɹ 

ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫɢɫɬɟɦɵ 

ɤɨɪɪɟɤɰɢɢ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ; 

3) Ɉɫɭɳɟɫɬɜɥɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɢ ɷɥɟɦɟɧɬɨɜ, ɢ 

ɫɨɡɞɚɧɢɟ ɫɛɨɪɤɢ ɦɨɞɟɥɢ ɤɨɧɫɬɪɭɤɰɢɢ ɆȾɄ ɫ ɋȺɉɊ 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɗɬɨ 

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɤɚɤ ɨɬɞɟɥɶɧɵɯ ɫɨɫɬɚɜɧɵɯ ɭɡɥɨɜ, ɬɚɤ ɢ 

ɩɨɥɧɨɫɬɶɸ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɢ ɧɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɨɝɧɟɜɵɯ ɩɪɢɟɦɨɱɧɵɯ ɢɫɩɵɬɚɧɢɣ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ: ɩɪɟɞɥɨɠɟɧɚ ɦɨɞɟɥɶ ɤɨɧɫɬɪɭɤɰɢɢ ɆȾɄ ɫɬɚɰɢɨɧɚɪɧɵɯ 

ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫɢɫɬɟɦɵ ɤɨɪɪɟɤɰɢɢ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ: ɩɪɟɞɥɨɠɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ 

ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ Ⱥɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɩɭɬɧɢɤɨɜɵɟ 

ɫɢɫɬɟɦɵ» ɢɦɟɧɢ ɚɤɚɞɟɦɢɤɚ Ɇ. Ɏ. Ɋɟɲɟɬɧɟɜɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɨɝɧɟɜɵɯ 

ɩɪɢɟɦɨɱɧɵɯ ɢɫɩɵɬɚɧɢɣ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɤɨɪɪɟɤɰɢɢ 

ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ, ɫ ɰɟɥɶɸ ɤɨɪɪɟɤɬɧɨɝɨ ɭɱɟɬɚ ɬɹɝɢ ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɨɩɭɛɥɢɤɨɜɚɧɨ ɱɟɬɵɪɟ 

ɧɚɭɱɧɵɟ ɫɬɚɬɶɢ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

Ⱦɍ  – ɞɜɢɝɚɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ; 

ȿɋɄȾ – ɟɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ; 

ȽɋɈ  – ɝɟɨɫɬɚɰɢɨɧɚɪɧɚɹ ɨɪɛɢɬɚ; 

ɄȺ   – ɤɨɫɦɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ; 

ɆȾɄ  – ɦɨɞɭɥɶ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɤɚɥɢɛɪɨɜɤɢ; 

ɉɍ  – ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɭɫɢɥɢɹ; 

ɊȻ  –  ɪɚɡɝɨɧɧɵɣ ɛɥɨɤ; 

ɊɄɌ   – ɪɚɤɟɬɧɨ-ɤɨɫɦɢɱɟɫɤɚɹ ɬɟɯɧɢɤɚ; 

Ɋɇ   –  ɪɚɤɟɬɚ-ɧɨɫɢɬɟɥɶ; 

ɊɉɄ   –  ɪɚɤɟɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɵɣ ɤɨɦɩɥɟɤɫ; 

ɋȺɉɊ – ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

ɋȺɋ  –  ɫɢɫɬɟɦɚ ɚɜɚɪɢɣɧɨɝɨ ɫɩɚɫɟɧɢɹ;  

ɋɄ   –  ɫɢɫɬɟɦɚ ɤɨɪɪɟɤɰɢɢ; 

ɋɈɋ   –  ɫɢɫɬɟɦɚ ɨɪɢɟɧɬɚɰɢɢ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ; 

ɋɉȾ  – ɫɬɚɰɢɨɧɚɪɧɵɣ ɩɥɚɡɦɟɧɧɵɣ ɞɜɢɝɚɬɟɥɶ; 

ɋɋ   –  ɫɢɫɬɟɦɚ ɫɜɹɡɢ;  

ɋɌɊ   –  ɫɢɫɬɟɦɚ ɬɟɪɦɨɪɟɝɭɥɢɪɨɜɚɧɢɹ; 

ɋɍ  –  ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ; 

ɌɁ  – ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ; 

Ɍɂɍ  – ɬɹɝɨɢɡɦɟɪɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ;  

ɍɉɆ  – ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɩɨɫɚɞɨɱɧɵɣ ɦɨɞɭɥɶ; 

ɗɊȾɍ – ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɟ ɞɜɢɝɚɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ. 
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