
 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ 
ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ 

ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ  
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ»  

  

ɂɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɢɧɫɬɢɬɭɬ  
  

Ʉɚɮɟɞɪɚ ɋɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
  
   

ɍɌȼȿɊɀȾȺЮ   
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  

      _________      ɂ.Ƚ. ȿɧɞɠɢɟɜɫɤɚɹ   
ɩɨɞɩɢɫɶ                 ɢɧɢɰɢɚɥɵ, 
ɮɚɦɢɥɢɹ  « _______» 

_________________2021 ɝ.    
  
  

МАȽИɋɌȿɊɋКАЯ ȾИɋɋȿɊɌАЦИЯ   
  

Ɍɟɦɚ: Ɇɚɥɚɹ ɦɟɯɚɧɢɡɚɰɢɹ ɩɪɢ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

  
08.04.01 ɋɬɪɨɢɬɟɥɶɫɬɜɨ   
ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ   

08.04.01.00.07 Ʉɨɦɩɥɟɤɫɧɚɹ ɦɟɯɚɧɢɡɚɰɢɹ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɩɪɨɝɪɚɦɦɵ   

  
   

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ    _________   ɩɪɨɮ., ɞ-ɪ. ɬɟɯɧ. ɧɚɭɤ   Ɋ.Ɍ. ȿɦɟɥɶɹɧɨɜ    
       ɩɨɞɩɢɫɶ, ɞɚɬɚ            ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ              ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

ȼɵɩɭɫɤɧɢɤ                       _________                                            ȿ.ɋ. Ⱦɪɟɦɢɧ  
       ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                                       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

Ɋɟɰɟɧɡɟɧɬ                         _________   ɩɪɨɮ., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ  ȼ. ɂ. ɂɜɚɧɱɭɪɚ    
       ɩɨɞɩɢɫɶ, ɞɚɬɚ            ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ              ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ    ɞɨɰ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ  ȿ.ɋ. Ɍɭɪɵɲɟɜɚ 

   
Ʉɪɚɫɧɨɹɪɫɤ 2021  
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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɇɚɥɚɹ ɦɟɯɚɧɢɡɚɰɢɹ ɩɪɢ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» ɫɨɞɟɪɠɢɬ 69 ɫɬɪɚɧɢɰ  ɬɟɤɫɬɨɜɨɝɨ  

ɞɨɤɭɦɟɧɬɚ, 24 ɢɥɥɸɫɬɪɚɰɢɢ, 18 ɮɨɪɦɭɥ, 50 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɅɖȾɈɍȻɈɊɈɑɇɈȿ ɈȻɈɊɍȾɈȼȺɇɂȿ, ɌȿɏɇɂɑȿɋɄɈȿ 
ɉɊȿȾɅɈɀȿɇɂȿ, ɇȺɅȿȾɂ, ɆȿɊɁɅɕɃ ȽɊɍɇɌ, Matlab*SIMULINK 

Ɉɛɴɟɤɬɨɦ ɹɜɥɹɸɬɫɹ ɩɪɨɰɟɫɫ ɭɞɚɥɟɧɢɹ ɧɚɥɟɞɟɣ ɢ ɡɚɝɪɹɡɧɟɧɢɣ 

ɩɨɜɟɪɯɧɨɫɬɢ.  

ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨ ɭɞɚɥɟɧɢɸ 

ɧɚɥɟɞɟɣ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɟɜ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜɵ 

ɐɟɥɶɸ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɥɶɞɨɭɛɨɪɨɱɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɭɞɚɥɟɧɢɸ ɧɚɥɟɞɟɣ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɟɜ ɡɚɝɪɹɡɧɟɧɢɹ 

ɩɨɱɜɵ 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ:  

1) Ɋɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ ɥɶɞɨɭɛɨɪɨɱɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ;  

2) ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɢɦɢɬɚɰɢɨɧɧɭɸ ɦɨɞɟɥɶ ɥɶɞɨɭɛɨɪɨɱɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɪɟɞɟ Matlab*SIMULINK;   

3) ɋɨɡɞɚɬɶ BIM ɦɨɞɟɥɶ ɥɶɞɨɭɛɨɪɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

4) Ɉɩɪɟɞɟɥɢɬɶ ɬɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɟɤɬɚ ɨɬ ɜɧɟɞɪɟɧɢɹ 

ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ.  
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ɋɈȾȿɊɀȺɇɂȿ 

 

ȼɜɟɞɟɧɢɟ…………………………………………………………………………...4 

1 ɋɈɋɌɈəɇɂȿ ȼɈɉɊɈɋȺ ............................. Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 

1.1 Ⱥɧɚɥɢɡ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɪɚɣɨɧɨɜ ɋɟɜɟɪɚ ɢ ȺɪɤɬɢɤɢɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.

1.2 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɞɥɹ ɭɛɨɪ ɭɞɚɥɟɧɢɹ 

ɧɚɥɟɞɟɣ ............................................................ Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 

1.3  Ⱥɧɚɥɢɡ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 

2 ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɉɊɈɐȿɋɋȺ ɍȾȺɅȿɇɂə ɇȺɅȿȾȿɃɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.

2.1 Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɨɜ ɭɞɚɥɟɧɢɹ ɧɚɥɟɞɟɣ ..... Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 

2.2  Ɋɚɡɪɚɛɨɬɤɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ...... Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 

2.3. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɟɡɚɧɢɹɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.

3 ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɕȿ ɂɋɋɅȿȾɈȼȺɇɂə ɅɖȾɈɍȻɈɊɓɂɄȺɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.

3.1 Ɇɟɬɨɞɢɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.

3.2 ɉɥɚɧɢɪɨɜɚɧɢɟ ɢ ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 

   3.3 Ɋɚɡɪɚɛɨɬɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 

ɫɢɫɬɟɦɵ…………………………..…….........Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ 

ɨɩɪɟɞɟɥɟɧɚ. 
4 ɊȿȺɅɂɁȺɐɂə ɊȿɁɍɅɖɌȺɌɈȼ ɊȺȻɈɌɕ . Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 

4.1 Ɉɩɬɢɦɚɥɶɧɵɟ ɪɟɠɢɦɵ ɪɟɡɚɧɢɹ ............... Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 

ɁȺɄɅɘɑȿɇɂȿ ................................................. Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.

ɉɊɂɅɈɀȿɇɂȿ Ⱥ ............................................. Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
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ȼȼȿȾȿɇɂȿ 

 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ. Ɂɢɦɧɟɟ ɫɨɞɟɪɠɚɧɢɟ ɬɪɨɬɭɚɪɨɜ ɢ ɩɪɢɞɨɦɨɜɵɯ 

ɬɟɪɪɢɬɨɪɢɣ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɞɨ 80% ɨɬ ɨɛɳɟɣ ɩɥɨɳɚɞɢ ɠɢɥɨɝɨ ɪɚɣɨɧɚ, 

ɨɫɬɚɟɬɫɹ ɧɟɪɟɲɟɧɧɨɣ ɩɪɨɛɥɟɦɨɣ ɝɨɪɨɞɨɜ ɢ ɫɟɥɶɫɤɢɯ ɧɚɫɟɥɟɧɧɵɯ ɦɟɫɬ. ȿɫɥɢ 

ɫɨɞɟɪɠɚɧɢɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹɦɢ ɧɚ ɛɚɡɟ 

ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɤɨɥɟɫɧɵɯ ɬɪɚɤɬɨɪɨɜ, ɬɨ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ ɭɛɨɪɤɚ ɫɧɟɝɚ ɫ 

ɬɪɨɬɭɚɪɨɜ ɢ ɨɫɬɚɧɨɜɨɤ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ. 

ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟɦ ɩɚɪɤɚ ɦɚɥɨɝɚɛɚɪɢɬɧɨɣ ɫɧɟɝɨɭɛɨɪɨɱɧɨɣ 

ɬɟɯɧɢɤɢ, ɨɬɜɟɱɚɸɳɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ 

ɩɪɟɞɩɪɢɹɬɢɣ ɠɢɥɢɳɧɨ- ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ (ɀɄɏ), ɢ ɨɬɫɭɬɫɬɜɢɸ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ. Ⱥɧɚɥɢɡ ɩɚɪɚɦɟɬɪɨɜ ɧɟɦɧɨɝɨɱɢɫɥɟɧɧɵɯ 

ɨɛɪɚɡɰɨɜ ɦɚɥɵɯ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɟɣ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɢ ɡɚɪɭɛɟɠɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ, ɚ ɬɚɤɠɟ - ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɨɦɢɧɚɥɶɧɚɹ 

ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɨɬɧɟɫɟɧɧɚɹ ɤ ɟɞɢɧɢɰɟ ɲɢɪɢɧɵ ɨɬɜɚɥɚ, ɢ ɡɚɬɪɚɬɵ 

ɷɧɟɪɝɢɢ ɧɚ 1 ɦ3 ɭɛɢɪɚɟɦɨɝɨ ɫɧɟɝɚ ɭ ɧɢɯ ɜ 1,5 - 2 ɪɚɡɚ ɛɨɥɶɲɟ, ɱɟɦ ɭ 

«ɫɬɚɧɞɚɪɬɧɵɯ» ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɟɣ ɧɚ ɛɚɡɟ ɚɜɬɨɦɨɛɢɥɟɣ, ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɨ 

ɦɟɧɶɲɟɣ ɫɤɨɪɨɫɬɢ ɦɚɲɢɧɵ. ɉɨɜɵɲɟɧɧɚɹ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɫɜɹɡɚɧɚ ɫ ɬɟɦ, ɱɬɨ 

«ɩɚɬɪɭɥɶɧɚɹ» ɭɛɨɪɤɚ ɬɪɨɬɭɚɪɨɜ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ, ɢ ɪɟɡɚɬɶ ɩɪɢɯɨɞɢɬɫɹ 

ɭɩɥɨɬɧɟɧɧɵɣ ɫɧɟɝ. Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɛɨɬɚ ɭ ɛɨɪɞɸɪɨɜ ɢ ɩɨɫɚɞɨɱɧɵɯ ɩɥɨɳɚɞɨɤ 

ɬɪɟɛɭɟɬ ɩɨɜɵɲɟɧɧɨɣ ɬɨɱɧɨɫɬɢ ɞɜɢɠɟɧɢɣ ɨɬɜɚɥɚ, ɩɪɢ ɨɝɪɚɧɢɱɟɧɧɨɦ ɫɰɟɩɧɨɦ 

ɜɟɫɟ ɦɚɲɢɧɵ. Ɇɚɥɨɝɚɛɚɪɢɬɧɵɟ ɩɥɭɠɧɵɟ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɢ ɦɚɫɫɨɣ ɞɨ 100 ɤɝ 

ɪɚɡɜɢɜɚɸɬ ɬɹɝɨɜɨɟ ɭɫɢɥɢɟ 200-250 ɇ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɟɞɟɥɶɧɵɦ 

ɜɨɡɦɨɠɧɨɫɬɹɦ ɤɨɥɟɫɧɨɝɨ ɞɜɢɠɢɬɟɥɹ ɩɨ ɫɰɟɩɥɟɧɢɸ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɫɰɟɩɧɨɝɨ 

ɜɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɜɟɪɬɢɤɚɥɶɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɫɢɥɵ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɡɚɧɢɸ, ɤɨɬɨɪɚɹ ɧɟ ɬɨɥɶɤɨ ɫɧɢɠɚɟɬ ɪɟɚɥɢɡɭɟɦɭɸ ɫɢɥɭ ɬɹɝɢ 

ɩɨ ɫɰɟɩɥɟɧɢɸ, ɧɨ ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɬɚɤ ɤɚɤ ɩɨɥɟɡɧɭɸ 
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ɪɚɛɨɬɭ ɫɨɜɟɪɲɚɟɬ ɥɢɲɶ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, 

ɭɪɚɜɧɨɜɟɲɢɜɚɟɦɚɹ ɫɢɥɨɣ ɬɹɝɢ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɚɹ ɬɟɯɧɨɥɨɝɢɹ ɫɧɟɝɨɭɛɨɪɤɢ ɬɪɨɬɭɚɪɨɜ 

ɢ ɨɫɬɚɧɨɜɨɤ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɭɫɢɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɧɢɠɟɧɢɹ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɡɚɧɢɹ ɧɚ ɪɚɛɨɱɟɦ ɨɪɝɚɧɟ. ɗɬɨ ɜɨɡɦɨɠɧɨ ɥɢɲɶ ɧɚ ɨɫɧɨɜɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɫɨɛɟɧɧɨɫɬɟɣ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫɧɟɝɚ, ɡɚɤɥɸɱɚɸɳɢɯɫɹ ɜ 

ɫɥɚɛɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɷɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɟɣɫɬɜɢɸ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ. Ɍɟɦ ɛɨɥɟɟ, ɱɬɨ ɢɯ ɨɛɪɚɡɨɜɚɧɢɸ ɫɩɨɫɨɛɫɬɜɭɸɬ ɤɨɧɭɫɨɨɛɪɚɡɧɵɟ 

ɭɩɥɨɬɧɟɧɧɵɟ ɹɞɪɚ ɢɡ ɫɠɚɬɨɝɨ ɫɧɟɝɚ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɞɜɢɠɟɧɢɢ ɨɬɜɚɥɚ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɧɟɝɨɭɛɨɪɨɱɧɵɯ ɦɚɲɢɧ ɭɠɟ ɦɧɨɝɨ ɥɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɧɚ ɨɫɧɨɜɟ ɭɫɪɟɞɧɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɡɚɧɢɸ. ɗɬɨ 

ɨɛɴɹɫɧɹɟɬɫɹ ɧɟɞɨɫɬɚɬɤɨɦ ɡɧɚɧɢɣ ɨ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɯ ɢɡɦɟɧɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ ɫɧɟɝɚ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɪɚɛɨɱɟɝɨ 

ɨɪɝɚɧɚ ɢ ɫɨ ɫɬɨɪɨɧɵ ɪɚɧɟɟ ɪɚɡɪɭɲɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɨɩɵɬɤɢ ɩɪɢɦɟɧɟɧɢɹ 

ɬɟɨɪɢɢ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɵɩɭɱɢɯ ɫɪɟɞ ɤ ɪɚɡɪɭɲɟɧɢɸ ɦɚɲɢɧɚɦɢ, ɧɟ 

ɩɨɥɭɱɢɥɢ ɞɨɥɠɧɨɝɨ ɩɪɨɞɨɥɠɟɧɢɹ, ɧɟɫɦɨɬɪɹ ɧɚ ɢɡɜɟɫɬɧɭɸ ɮɭɧɞɚɦɟɧɬɚɥɶɧɭɸ 

ɩɨɩɪɚɜɤɭ ɩɪɨɮɟɫɫɨɪɚ Ⱥ.ɇ. Ɂɟɥɟɧɢɧɚ ɜ ɨɬɧɨɲɟɧɢɢ ɦɟɬɨɞɢɤɢ ɩɨɫɬɪɨɟɧɢɹ 

ɨɝɢɛɚɸɳɟɣ ɩɪɟɞɟɥɶɧɵɯ ɤɪɭɝɨɜ Ɇɨɪɚ ɞɥɹ ɰɟɥɨɝɨ ɪɹɞɚ ɚɧɢɡɨɬɪɨɩɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ. ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɫɧɟɝɭ, ɬɚɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɟ ɩɪɨɜɨɞɢɥɢɫɶ. 

ȼ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧ ɧɨɜɵɣ ɩɨɞɯɨɞ ɤ ɜɵɛɨɪɭ ɭɝɥɚ ɪɟɡɚɧɢɹ ɩɥɭɠɧɨɣ 

ɫɧɟɝɨɭɛɨɪɨɱɧɨɣ ɦɚɲɢɧɵ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɨɬɫɥɟɠɢɜɚɧɢɢ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ ɭɫɢɥɢɹ ɪɟɡɚɧɢɹ ɢ ɫɪɚɜɧɟɧɢɢ ɟɝɨ ɫ ɬɪɟɛɭɟɦɵɦ. 

ɋɬɟɩɟɧɶ ɪɚɡɪɚɛɨɬɚɧɧɨɫɬɢ. ɉɪɨɛɥɟɦɚɦ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɢɫɬɟɦ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɪɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɫɜɹɳɟɧɵ ɪɚɛɨɬɵ ɚɜɬɨɪɨɜ ɂ. ɉ. 

ɇɨɪɟɧɤɨɜɚ, ȼ. Ⱥ. Ʉɚɦɚɟɜɚ, ȼ. Ⱥ. ɋɨɣɮɟɪɚ, ə. Ⱥ. Ɏɭɪɦɚɧɚ, Ɇ. ɇ. Ɏɚɜɨɪɫɤɨɣ, 

Ɇ. ȼ. Ɏɭɪɫɚ, Ⱥ. Ƚ. Ʉɪɚɜɟɰ ɢ ɞɪɭɝɢɯ ɪɨɫɫɢɣɫɤɢɯ ɭɱɟɧɵɯ, ɚ ɬɚɤɠɟ ɡɚɪɭɛɟɠɧɵɯ 

ɭɱɟɧɵɯ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ, Ɋ. ȼɭɞɫ, ɍ. ɉɪɷɬɬ, Ɍ. ɉɚɜɥɢɞɢɫ, R. Azuma, D. Zhang, 

Ɇ. Fiala ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ. ɂɯ ɪɚɛɨɬɵ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ 

ɩɨɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɛɨɪɤɢ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɣ.   
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 Ɉɞɧɚɤɨ ɩɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɵɹɜɢɥ 

ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ ɚɥɝɨɪɢɬɦɨɜ ɢ ɬɟɯɧɨɥɨɝɢɢ ɭɛɨɪɤɢ 

ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɣ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ   

ɐɟɥɶɸ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɥɶɞɨɭɛɨɪɨɱɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɭɞɚɥɟɧɢɸ ɧɚɥɟɞɟɣ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɟɜ ɡɚɝɪɹɡɧɟɧɢɹ 

ɩɨɱɜɵ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ:  

1) Ɋɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ ɥɶɞɨɭɛɨɪɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ;  

2) ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɢɦɢɬɚɰɢɨɧɧɭɸ ɦɨɞɟɥɶ ɥɶɞɨɭɛɨɪɨɱɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɪɟɞɟ Matlab*SIMULINK;  

3) ɋɨɡɞɚɬɶ BIM ɦɨɞɟɥɶ ɥɶɞɨɭɛɨɪɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

4) Ɉɩɪɟɞɟɥɢɬɶ ɬɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɟɤɬɚ ɨɬ ɜɧɟɞɪɟɧɢɹ 

ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ.  
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1 ɋɈɋɌɈəɇɂȿ ȼɈɉɊɈɋȺ 

 

1.1 Ⱥɧɚɥɢɡ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɪɚɣɨɧɨɜ ɋɟɜɟɪɚ ɢ Ⱥɪɤɬɢɤɢ 

 

ɋɧɟɝ  ɮɨɪɦɚ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɦɟɥɤɢɯ ɤɪɢɫɬɚɥɥɨɜ 

ɥɶɞɚ. Ɉɬɧɨɫɢɬɫɹ ɤ ɨɛɥɨɠɧɵɦ ɨɫɚɞɤɚɦ, ɜɵɩɚɞɚɸɳɢɦ ɧɚ ɡɟɦɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ. 

ɋɧɟɝ ɨɛɪɚɡɭɟɬɫɹ, ɤɨɝɞɚ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɟ ɤɚɩɥɢ ɜɨɞɵ ɜ ɨɛɥɚɤɚɯ 

ɩɪɢɬɹɝɢɜɚɸɬɫɹ ɤ ɩɵɥɟɜɵɦ ɱɚɫɬɢɰɚɦ ɢ ɡɚɦɟɪɡɚɸɬ. ɉɨɹɜɥɹɸɳɢɟɫɹ ɩɪɢ ɷɬɨɦ 

ɤɪɢɫɬɚɥɥɵ ɥɶɞɚ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɟ ɩɨɧɚɱɚɥɭ 0,1 ɦɦ ɜ ɞɢɚɦɟɬɪɟ, ɩɚɞɚɸɬ ɜɧɢɡ 

ɢ ɪɚɫɬɭɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɧɞɟɧɫɚɰɢɢ ɧɚ ɧɢɯ ɜɥɚɝɢ ɢɡ ɜɨɡɞɭɯɚ. ɉɪɢ ɷɬɨɦ 

ɨɛɪɚɡɭɸɬɫɹ ɲɟɫɬɢɤɨɧɟɱɧɵɟ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɮɨɪɦɵ. ɂɡ-ɡɚ ɫɬɪɭɤɬɭɪɵ 

ɦɨɥɟɤɭɥ ɜɨɞɵ ɦɟɠɞɭ ɥɭɱɚɦɢ ɤɪɢɫɬɚɥɥɚ ɜɨɡɦɨɠɧɵ ɭɝɥɵ ɥɢɲɶ ɜ 60° ɢ 120°. 

Ɉɫɧɨɜɧɨɣ ɤɪɢɫɬɚɥɥ ɜɨɞɵ ɢɦɟɟɬ ɜ ɩɥɨɫɤɨɫɬɢ ɮɨɪɦɭ ɩɪɚɜɢɥɶɧɨɝɨ 

ɲɟɫɬɢɭɝɨɥɶɧɢɤɚ. ɇɚ ɜɟɪɲɢɧɚɯ ɬɚɤɨɝɨ ɲɟɫɬɢɭɝɨɥɶɧɢɤɚ ɡɚɬɟɦ ɨɫɚɠɞɚɸɬɫɹ 

ɧɨɜɵɟ ɤɪɢɫɬɚɥɥɵ, ɧɚ ɧɢɯ — ɧɨɜɵɟ, ɢ ɬɚɤ ɩɨɥɭɱɚɸɬɫɹ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɮɨɪɦɵ 

ɡɜёɡɞɨɱɟɤ - ɫɧɟɠɢɧɨɤ. 

ɉɪɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɤɪɢɫɬɚɥɥɵ ɧɟɨɞɧɨɤɪɚɬɧɨ ɜɟɪɬɢɤɚɥɶɧɨ 

ɩɟɪɟɞɜɢɝɚɸɬɫɹ ɜ ɚɬɦɨɫɮɟɪɟ, ɱɚɫɬɢɱɧɨ ɬɚɹ ɢ ɤɪɢɫɬɚɥɥɢɡɭɹɫɶ ɡɚɧɨɜɨ. ɂɡ-ɡɚ 

ɷɬɨɝɨ ɧɚɪɭɲɚɟɬɫɹ ɪɟɝɭɥɹɪɧɨɫɬɶ ɤɪɢɫɬɚɥɥɨɜ, ɢ ɨɛɪɚɡɭɸɬɫɹ ɫɦɟɲɚɧɧɵɟ ɮɨɪɦɵ. 

Ʉɪɢɫɬɚɥɥɢɡɚɰɢɹ ɜɫɟɯ ɲɟɫɬɢ ɥɭɱɟɣ ɩɪɨɢɫɯɨɞɢɬ ɜ ɨɞɧɨ ɢ ɬɨ ɠɟ ɜɪɟɦɹ, ɜ ɩɨɱɬɢ 

ɢɞɟɧɬɢɱɧɵɯ ɭɫɥɨɜɢɹɯ, ɢ ɩɨɷɬɨɦɭ ɨɫɨɛɟɧɧɨɫɬɢ ɮɨɪɦɵ ɥɭɱɟɣ ɫɧɟɠɢɧɤɢ 

ɩɨɥɭɱɚɸɬɫɹ ɫɬɨɥɶ ɠɟ ɢɞɟɧɬɢɱɧɵ. 

ɍɛɨɪɤɚ ɢ ɭɬɢɥɢɡɚɰɢɹ ɫɧɟɝɚ ɹɜɥɹɸɬɫɹ ɜɚɠɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɠɢɡɧɢ 

ɥɸɛɨɝɨ ɩɨɫɟɥɟɧɢɹ. ɑɟɦ ɛɨɥɶɲɟ ɩɥɨɳɚɞɶ ɝɨɪɨɞɚ ɢ ɤɨɥɢɱɟɫɬɜɨ ɟɝɨ ɠɢɬɟɥɟɣ, 

ɬɟɦ ɛɨɥɶɲɟ ɩɪɨɛɥɟɦ ɨɬ ɧɚɥɟɞɢ ɢ ɫɭɝɪɨɛɨɜ ɧɚ ɭɥɢɰɚɯ. 

ɋɧɟɝ ɫ ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɭɬɢɥɢɡɢɪɨɜɚɬɶ ɩɨ ɪɹɞɭ ɩɪɢɱɢɧ: 

 ɫɧɟɝ ɢ ɥɟɞ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɱɟɥɨɜɟɱɟɫɤɢɦ ɬɪɚɜɦɚɦ ɢ ɞɨɪɨɠɧɨ-

ɬɪɚɧɫɩɨɪɬɧɵɦ ɩɪɨɢɫɲɟɫɬɜɢɹɦ; 

https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D0%BE%D1%81%D0%B0%D0%B4%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D1%81%D1%82%D0%B0%D0%BB%D0%BB
https://ru.wikipedia.org/wiki/%D0%9B%D1%91%D0%B4
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%97%D0%B5%D0%BC%D0%BB%D0%B8


8 
 

 ɜɟɫɧɨɣ ɬɚɥɚɹ ɜɨɞɚ ɦɨɠɟɬ ɩɨɞɬɨɩɢɬɶ ɩɨɞɜɚɥɵ ɢ ɰɨɤɨɥɶɧɵɟ ɷɬɚɠɢ 

ɡɞɚɧɢɣ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɱɚɫɬɢɱɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɞɨɦɨɜ 

 ɧɚɤɨɩɢɜɲɢɣɫɹ ɧɚ ɤɪɨɜɥɟ ɫɧɟɝ ɦɨɠɟɬ ɨɛɪɭɲɢɬɶɫɹ ɧɚ ɩɟɲɟɯɨɞɨɜ ɢɥɢ 

ɝɨɪɨɞɫɤɨɣ ɬɪɚɧɫɩɨɪɬ; 

 ɫɧɟɝ ɯɨɪɨɲɨ ɜɩɢɬɵɜɚɟɬ ɜ ɫɟɛɹ ɯɢɦɢɱɟɫɤɢɟ ɡɚɝɪɹɡɧɟɧɢɹ, ɨɬɯɨɞɵ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ (ɩɨɤɚɡɚɬɟɥɢ ɡɚɝɪɹɡɧɟɧɢɹ ɫɧɟɝɚ ɫ 

ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɩɪɟɜɵɲɚɸɬ ɉȾɄ ɞɥɹ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 

ɜɨɞɨɟɦɨɜ ɩɨ NH4  ɜ 1,2 ɪɚɡɚ, AI  ɜ 12,2 ɪɚɡɚ, Fe  ɜ 8,2 ɪɚɡɚ, Mn  ɜ 5 ɪɚɡ; 

ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɢ ɨɩɚɫɧɵɦɢ ɹɜɥɹɸɬɫɹ ɡɚɝɪɹɡɧɟɧɢɹ ɫɧɟɝɚ ɧɚ ɞɨɪɨɝɚɯ, 

ɝɞɟ ɫɧɟɝ ɫɨɞɟɪɠɢɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɬɢɜɨɝɨɥɨɥɟɞɧɵɯ ɪɟɚɝɟɧɬɨɜ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɢɦɟɧɧɨ ɷɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɚɡɵɜɚɸɬ ɞɟɫɬɚɛɢɥɢɡɢɪɭɸɳɟɟ 

ɜɥɢɹɧɢɟ ɧɚ ɜɨɞɧɵɟ ɷɤɨɫɢɫɬɟɦɵ; ɨɩɚɫɧɨɫɬɶ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɫɧɟɝɚ ɫ ɞɨɪɨɝ 

ɫɜɹɡɚɧɚ ɫ ɨɝɪɨɦɧɵɦɢ ɩɥɨɡɚɞɹɦɢ ɞɨɪɨɝ ɜ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɦ ɛɚɥɚɧɫɟ ɝɨɪɨɞɚ) 

 ɩɪɢ ɬɚɹɧɢɢ ɫɧɟɝɚ ɧɚɤɨɩɥɟɧɧɵɟ ɢɦ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ ɩɨɩɚɞɚɸɬ ɜ 

ɩɨɱɜɭ, ɨɬɪɚɜɥɹɹ ɟё ɢ ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ. 

 

1.2 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɞɥɹ ɭɛɨɪɚ 
ɭɞɚɥɟɧɢɹ ɧɚɥɟɞɟɣ   
 

ɋɨɞɟɪɠɚɧɢɟ ɞɨɪɨɝ, ɩɥɨɳɚɞɟɣ, ɜɧɭɬɪɢ ɞɜɨɪɨɜɵɯ ɬɟɪɪɢɬɨɪɢɣ ɜ ɡɢɦɧɢɣ 

ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɞɥɹ ɫɢɛɢɪɫɤɢɯ ɪɟɝɢɨɧɨɜ Ɋɨɫɫɢɢ ɹɜɥɹɟɬɫɹ ɬɪɭɞɨɟɦɤɢɦ ɢ 

ɡɚɬɪɚɬɧɵɦ ɩɪɨɰɟɫɫɨɦ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɫɧɟɝɨɩɚɞɨɜ, ɢɯ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ, ɤɨɥɢɱɟɫɬɜɨɦ ɜɵɩɚɜɲɟɝɨ ɫɧɟɝɚ, ɚ ɬɚɤɠɟ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ɜɟɬɪɚɦɢ ɢ ɢɯ ɪɟɡɤɢɦɢ ɢɡɦɟɧɟɧɢɹɦɢ. ɗɬɨ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɟɪɶɟɡɧɵɟ ɩɪɟɩɹɬɫɬɜɢɹ ɞɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɢ ɛɟɡɚɜɚɪɢɣɧɨɝɨ ɞɜɢɠɟɧɢɹ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɩɟɲɟɯɨɞɨɜ. ɉɨɷɬɨɦɭ ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ ɩɪɢɯɨɞɢɬɫɹ 

ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɨɱɢɳɚɬɶ ɨɬ ɫɧɟɝɚ. Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ ɩɪɢɦɟɧɹɸɬ 

ɫɧɟɝɨɩɨɝɪɭɡɱɢɤɢ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɢ, ɲɧɟɤɨɪɨɬɨɪɧɵɟ, ɩɥɭɠɧɵɟ, ɩɥɭɠɧɨ-

ɳɟɬɨɱɧɵɟ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɢ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɫɟ ɛɨɥɟɟ ɫɥɨɠɧɵɯ 
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ɦɚɲɢɧ, ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɤɨɦɩɥɟɤɬɨɜ ɦɚɲɢɧ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɤɨɦɩɥɟɤɫɨɜ ɢ ɫɢɫɬɟɦ ɢɯ ɭɩɪɚɜɥɟɧɢɹ.  

ɋɬɨɢɦɨɫɬɶ ɩɪɨɰɟɫɫɚ ɭɛɨɪɤɢ ɫɧɟɝɚ ɜɨɡɪɚɫɬɚɟɬ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ. ɗɬɨ 

ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɜɨɡɪɚɫɬɚɸɬ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɞɨɪɨɠɧɨɦɭ 

ɩɨɥɨɬɧɭ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ, ɭɦɟɧɶɲɚɟɬɫɹ ɜɪɟɦɹ, ɨɬɜɟɞɟɧɧɨɟ ɧɚ ɭɛɨɪɤɭ, 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ɡɚɬɪɭɞɧɹɟɬ ɪɚɛɨɬɭ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶɧɨɣ 

ɬɟɯɧɢɤɢ, ɨɫɨɛɟɧɧɨ ɜ ɰɟɧɬɪɚɥɶɧɵɯ ɢ ɢɫɬɨɪɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ ɝɨɪɨɞɨɜ. Ʉɚɤ 

ɩɨɤɚɡɚɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɬɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɥɹɸɬ 83% ɨɛɳɟɣ 

ɫɬɨɢɦɨɫɬɢ ɭɛɨɪɤɢ ɫɧɟɝɚ, ɚ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɫɧɟɝɨɫɜɚɥɨɤ ɢ ɫɧɟɝɨɬɚɹɥɨɤ 

ɩɨɫɬɨɹɧɧɨ ɭɜɟɥɢɱɢɜɚɸɬɫɹ, ɬɚɤ ɤɚɤ ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɧɢɦ ɷɤɨɥɨɝɢɱɟɫɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɜɫɟ ɞɚɥɶɲɟ ɨɬɨɞɜɢɝɚɸɬ ɢɯ ɨɬ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. ɋɚɦɨɣ 

ɞɨɪɨɝɨɣ ɢ ɬɪɭɞɨɟɦɤɨɣ ɨɩɟɪɚɰɢɟɣ ɡɢɦɧɟɝɨ ɫɨɞɟɪɠɚɧɢɹ ɞɨɪɨɝ ɹɜɥɹɟɬɫɹ 

ɭɞɚɥɟɧɢɟ ɫɧɟɝɚ ɫ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɞɨɪɨɝɢ. 

ɋɨɡɞɚɧɢɟ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 

ɞɨɪɨɝ ɢ ɬɪɨɬɭɚɪɨɜ ɜ ɝɨɪɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɫɪɨɤɚ ɢɯ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɦɭɧɢɰɢɩɚɥɶɧɵɯ ɫɥɭɠɛ 

ɝɨɪɨɞɚ. 

ȼ ɩɟɪɢɨɞ ɜɫɟɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɪɨɝ ɧɟɨɛɯɨɞɢɦɨ ɪɟɚɥɢɡɨɜɵɜɚɬɶ 

ɢɯ ɫɜɨɣɫɬɜɚ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɨɤɚɡɚɬɟɥɹɦ: ɫɤɨɪɨɫɬɢ ɢ ɧɟɩɪɟɪɵɜɧɨɫɬɢ 

ɩɟɪɟɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɭɱɚɫɬɧɢɤɨɜ ɞɜɢɠɟɧɢɹ, ɨɛɳɟɣ ɦɚɫɫɵ ɢ ɝɚɛɚɪɢɬɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, 

ɜɤɥɸɱɚɹ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɷɫɬɟɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɪɨɝ. 

ɂɡɦɟɧɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ 

ɫɨɫɬɨɹɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 

Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ Ƚɢɞɪɨɦɟɬɰɟɧɬɪɚ Ɋɨɫɫɢɢ 

ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɨ Ʉɪɚɫɧɨɹɪɫɤɨɦɭ ɤɪɚɸ ɫɪɟɞɧɹɹ ɞɚɬɚ ɨɛɪɚɡɨɜɚɧɢɹ ɢ 

ɪɚɡɪɭɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɝɨ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ - 12/XI - 28/III, ɨɛɴɟɦ 

ɫɧɟɝɨɩɟɪɟɧɨɫɚ ɧɚ 1 ɦɟɬɪ ɞɨɪɨɝɢ - 1000 ɦ3, ɫɪɟɞɧɹɹ  ɜɵɫɨɬɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ 

- 42 ɫɦ. ɗɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɧɟɝɨɩɚɞɨɜ ɢ ɜɨɡɧɢɤɚɸɳɢɟ, 

ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ, ɬɪɚɧɫɩɨɪɬɧɵɟ ɡɚɬɪɭɞɧɟɧɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ. 
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Ɉɫɧɨɜɧɨɣ ɪɚɫɯɨɞ ɪɟɫɭɪɫɨɜ ɩɪɢ ɡɢɦɧɟɦ ɫɨɞɟɪɠɚɧɢɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 

ɞɨɪɨɝ ɢ ɬɪɨɬɭɚɪɨɜ ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɫɧɟɝɨɭɛɨɪɨɱɧɵɟ ɪɚɛɨɬɵ. ɗɬɨɬ ɜɨɩɪɨɫ 

ɚɤɬɭɚɥɟɧ ɞɥɹ ɜɫɟɯ ɫɟɜɟɪɧɵɯ ɫɬɪɚɧ ɦɢɪɚ (Ɋɨɫɫɢɹ, ɋɒȺ, Ʉɚɧɚɞɚ, Ⱦɚɧɢɹ, 

ɇɨɪɜɟɝɢɹ, Ɏɢɧɥɹɧɞɢɹ). 

ȼ ɫɥɭɱɚɟ ɩɪɢɦɟɧɟɧɢɹ ɬɪɚɞɢɰɢɨɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜɫɟ ɫɧɟɝɨɭɛɨɪɨɱɧɵɟ 

ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ ɫɩɨɫɨɛɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɬɢɩɨɜɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɯɨɞɢɬ 

ɧɟ ɦɟɧɟɟ ɱɟɬɵɪёɯ ɜɢɞɨɜ ɦɚɲɢɧ – ɚɜɬɨɝɪɟɣɞɟɪɵ, ɪɨɬɨɪɧɵɟ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɢ, 

ɫɧɟɝɨɩɨɝɪɭɡɱɢɤɢ ɢ ɛɭɥɶɞɨɡɟɪɵ (ɩɨ ɞɜɟ ɟɞɢɧɢɰɵ ɤɚɠɞɨɝɨ ɬɢɩɚ), ɚ ɬɚɤɠɟ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ, ɜɤɥɸɱɚɹ ɫɧɟɝɨɭɛɨɪɳɢɤɨɜ. 

 ɉɪɢ ɷɬɨɦ ɭɫɥɨɠɧɹɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɝɨɪɨɞɫɤɢɯ ɞɨɪɨɝ, ɬɪɨɬɭɚɪɨɜ, 

«ɤɚɪɦɚɧɨɜ», ɤ ɤɨɬɨɪɵɦ ɩɪɢɥɟɝɚɸɬ ɛɨɪɞɸɪɵ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ 

ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ ɢ ɭɬɨɦɥɹɟɦɨɫɬɢ ɦɚɲɢɧɢɫɬɚ – ɨɩɟɪɚɬɨɪɚ ɫɧɟɝɨɭɛɨɪɨɱɧɨɣ 

ɬɟɯɧɢɤɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɢɡɥɨɠɟɧɧɵɦ ɩɨɫɬɚɜɥɟɧɚ ɰɟɥɶ: ɩɨɜɵɲɟɧɢɟ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɧɟɝɨɭɛɨɪɨɱɧɵɯ ɦɚɲɢɧ ɜ ɝɨɪɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

Ⱦɥɹ ɭɛɨɪɤɢ ɫɧɟɝɚ ɢ ɥɶɞɚ ɧɚ ɞɨɪɨɝɚɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɯɚɧɢɱɟɫɤɨɟ 

ɜɨɡɞɟɣɫɬɜɢɟ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɝɟɧɬɨɜ, ɪɚɫɬɟɩɥɟɧɢɟ 

(ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɬɚɹɧɢɟ) ɫɧɟɝɚ, ɚ ɬɚɤɠɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ. ȼɵɛɨɪ 

ɦɟɬɨɞɚ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢ ɭɛɨɪɤɟ ɫɧɟɝɚ ɫ ɞɨɪɨɝ ɡɚɜɢɫɢɬ ɨɬ ɭɫɥɨɜɢɣ ɩɪɨɜɟɞɟɧɢɹ 

ɪɚɛɨɬ ɜ ɧɚɫɟɥёɧɧɨɦ ɩɭɧɤɬɟ ɢ ɫɨɫɬɨɹɧɢɹ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɧɚ ɞɨɪɨɝɚɯ. 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɫɧɟɝɨɭɛɨɪɨɱɧɵɯ ɪɚɛɨɬ ɫɜɟɠɟɜɵɩɚɜɲɟɝɨ 

ɪɵɯɥɨɝɨ ɫɧɟɝɚ ɧɢɠɟ, ɱɟɦ ɫɥɟɠɚɜɲɟɝɨɫɹ ɢ ɭɩɥɨɬɧɟɧɧɨɝɨ ɫɧɟɝɚ ɢ ɩɥɨɬɧɨɝɨ 

ɥɶɞɚ. ɉɪɢ ɷɬɨɦ ɩɪɨɛɥɟɦɚ ɭɛɨɪɤɢ ɫɧɟɝɚ ɫ ɞɨɪɨɝ ɪɟɲɚɟɬɫɹ ɫ ɦɟɧɶɲɢɦɢ 

ɡɚɬɪɚɬɚɦɢ ɬɪɭɞɚ ɢ ɜɪɟɦɟɧɢ, ɟɫɥɢ ɫɨɛɥɸɞɚɬɶ ɫɪɨɤɢ ɫɧɟɝɨɨɱɢɫɬɤɢ, ɤɨɬɨɪɵɣ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 50597-93 (ɩ. 3.1.6) ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 5 ɱɚɫɨɜ. 

Ʉɚɱɟɫɬɜɨ ɭɛɨɪɤɢ ɫɧɟɝɚ ɡɚɜɢɫɢɬ ɨɬ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɲɢɧ ɢ ɪɚɛɨɱɢɯ 

ɨɪɝɚɧɨɜ, ɨɫɧɨɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɦɚɲɢɧɵ ɫ ɨɬɜɚɥɚɦɢ ɢ ɳɟɬɤɚɦɢ, 

ɫɧɟɝɨɩɨɝɪɭɡɱɢɤɢ ɮɪɨɧɬɚɥɶɧɵɟ ɢ ɥɚɩɨɜɵɟ, ɲɧɟɤɨɪɨɬɨɪɧɵɟ ɢ 

ɮɪɟɡɟɪɧɨɪɨɬɨɪɧɵɟ ɦɚɲɢɧɵ, ɫɧɟɝɨɬɚɹɥɤɢ. ɉɪɨɫɬɨɬɚ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɨɬɜɚɥɨɜ ɧɚ ɬɪɚɤɬɨɪɚ ɢ 
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ɚɜɬɨɦɨɛɢɥɢ ɪɚɡɥɢɱɧɵɯ ɦɚɪɨɤ ɢ ɬɢɩɨɪɚɡɦɟɪɨɜ ɨɛɴɹɫɧɹɟɬ ɪɨɫɬ ɩɚɪɤɚ ɬɚɤɢɯ 

ɫɧɟɝɨɭɛɨɪɨɱɧɵɯ ɦɚɲɢɧ. 

Ʉ ɨɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɹ ɤɚɱɟɫɬɜɚ ɭɛɨɪɤɢ ɫɧɟɝɚ ɫ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ 

ɨɬɧɨɫɹɬɫɹ ɫɥɟɞɭɸɳɢɟ: 

 ɲɢɪɢɧɚ ɨɱɢɳɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 

 ɬɨɥɳɢɧɚ ɫɧɟɝɚ, ɤɨɬɨɪɚɹ ɨɛɪɚɡɨɜɚɥɚɫɶ ɫ ɦɨɦɟɧɬɚ ɧɚɱɚɥɚ ɫɧɟɝɨɩɚɞɚ ɞɨ 

ɧɚɱɚɥɚ ɫɧɟɝɨɨɱɢɫɬɤɢ ɢɥɢ ɜ ɩɟɪɟɪɵɜɚɯ ɦɟɠɞɭ ɩɪɨɯɨɞɚɦɢ ɫɧɟɝɨɭɛɨɪɨɱɧɨɣ 

ɬɟɯɧɢɤɢ ɩɪɢ ɫɧɟɝɨɨɱɢɫɬɤɟ; 

 ɬɨɥɳɢɧɚ ɭɩɥɨɬɧɟɧɧɨɝɨ ɫɥɨɹ ɫɧɟɝɚ ɧɚ ɞɨɪɨɝɟ; 

 ɫɪɨɤɢ ɨɤɨɧɱɚɧɢɹ ɭɛɨɪɤɢ ɫɧɟɝɚ ɫ ɞɨɪɨɝɢ; 

 ɬɨɥɳɢɧɚ ɭɩɥɨɬɧɟɧɧɨɝɨ ɫɧɟɝɚ ɧɚ ɬɪɨɬɭɚɪɚɯ. 

ɉɪɚɤɬɢɤɚ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɝɨ ɭɯɨɞɚ ɡɚ ɞɨɪɨɝɚɦɢ ɢ ɩɪɢɥɟɝɚɸɳɢɦɢ 

ɬɟɪɪɢɬɨɪɢɹɦɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɪɨɝ 

ɦɨɝɭɬ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ, ɧɟɫɦɨɬɪɹ ɧɚ ɩɪɢɧɢɦɚɟɦɵɟ ɦɟɪɵ ɫɧɟɝɨɡɚɞɟɪɠɚɧɢɹ, 

ɥɢɲɶ ɩɪɢ ɨɫɧɚɳɟɧɢɢ ɞɨɪɨɠɧɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɫɥɭɠɛɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 

ɫɨɜɪɟɦɟɧɧɵɦɢ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦɢ ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. Ɉɞɧɚɤɨ 

ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɫɧɟɝɚ ɧɚ ɞɨɪɨɝɚɯ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɜɫɟ 

ɟɳɟ ɨɫɬɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. 

Ɉɱɢɫɬɤɚ ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ ɨɬ ɧɚɤɚɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɜɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ: ɪɚɡɪɭɲɟɧɢɟ ɧɚɤɚɬɚ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɟɝɨ 

ɮɪɚɝɦɟɧɬɨɜ. 

Ɉɫɧɨɜɧɵɦ ɩɪɨɰɟɫɫɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɱɢɫɬɤɢ, 

ɹɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɪɟɡɚɧɢɹ, ɬɨ ɟɫɬɶ ɨɬɞɟɥɟɧɢɟ ɨɬ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ 

ɮɪɚɝɦɟɧɬɨɜ ɧɚɤɚɬɚ ɪɟɠɭɳɢɦ ɨɪɝɚɧɨɦ ɨɱɢɫɬɢɬɟɥɶɧɵɯ ɦɚɲɢɧ. 

Ȼɨɪɶɛɚ ɫ ɡɢɦɧɟɣ ɫɤɨɥɶɡɤɨɫɬɶɸ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɫɨɫɬɨɹɧɢɹ ɩɨɤɪɵɬɢɹ ɢ ɩɨɝɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɜɟɞɟɬɫɹ ɞɜɭɦɹ 

ɫɩɨɫɨɛɚɦɢ: 

 ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɦ, ɤɨɬɨɪɵɣ ɩɪɨɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ 

ɨɛɪɚɡɨɜɚɧɢɹ ɫɧɟɠɧɨɝɨ ɧɚɤɚɬɚ ɢɥɢ ɝɨɥɨɥɟɞɚ (ɝɨɥɨɥɟɞɢɰɵ) ɢ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
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ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɛɨɪɶɛɵ ɫ ɡɢɦɧɟɣ ɫɤɨɥɶɡɤɨɫɬɶɸ ɩɪɢ ɡɢɦɧɟɦ 

ɫɨɞɟɪɠɚɧɢɢ ɞɨɪɨɝ ɢ ɭɥɢɰ; 

 ɥɢɤɜɢɞɚɰɢɨɧɧɵɦ, ɤɨɬɨɪɵɣ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɥɭɱɚɟ ɭɠɟ ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ 

ɧɚɤɚɬɚ ɞɥɹ ɟɝɨ ɥɢɤɜɢɞɚɰɢɢ ɞɨɪɨɠɧɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɫɥɭɠɛɨɣ 

ɋ ɩɨɦɨɳɶɸ ɫɧɟɝɨɭɛɨɪɨɱɧɨɣ ɬɟɯɧɢɤɢ ɩɨɞɦɟɬɚɸɬ, ɫɝɪɟɛɚɸɬ ɢ ɝɪɭɡɹɬ 

ɫɧɟɝ ɧɚ ɝɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ ɞɥɹ ɜɵɜɨɡɚ ɟɝɨ ɜ ɦɟɫɬɚ ɫɛɨɪɚ (ɧɚ ɫɜɚɥɤɢ ɫɧɟɝɚ ɢ 

ɫɧɟɝɨɬɚɹɥɤɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɫɥɢɜɨɦ ɜ ɤɚɧɚɥɢɡɚɰɢɨɧɧɭɸ ɫɟɬɶ). Ⱦɥɹ ɛɨɪɶɛɵ ɫ 

ɧɚɤɚɬɨɦ ɬɚɤɠɟ ɩɪɢɦɟɧɹɸɬ ɬɟɩɥɨɜɵɟ ɦɚɲɢɧɵ ɢ ɪɚɫɩɵɥɟɧɢɟ ɯɢɦɢɱɟɫɤɢɯ 

ɪɟɚɝɟɧɬɨɜ. ɋ ɰɟɥɶɸ ɨɱɢɫɬɤɢ ɨɬ ɫɧɟɝɚ ɢ ɧɚɥɟɞɢ ɬɪɨɬɭɚɪɨɜ, ɞɨɪɨɝ ɢ ɚɷɪɨɞɪɨɦɨɜ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɫɧɟɝɨɭɛɨɪɨɱɧɚɹ ɬɟɯɧɢɤɚ (ɪɢɫɭɧɨɤ 1.1). 

 

 

 

1 – ɩɥɭɠɧɵɣ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶ ɧɚ ɛɚɡɟ ɩɨɥɢɜɨɦɨɟɱɧɨɣ ɦɚɲɢɧɵ; 2 – ɩɥɭɠɧɵɣ 

ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶ ɧɚ ɛɚɡɟ ɤɨɥɟɫɧɨɝɨ ɬɪɚɤɬɨɪɚ; 3 – ɩɥɭɠɧɵɣ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶ 

ɧɚ ɛɚɡɟ ɬɪɟɯɨɫɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ; 4 – ɩɥɭɠɧɵɣ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶ ɧɚ ɛɚɡɟ 

ɚɜɬɨɝɪɟɣɞɟɪɚ; 5 – ɮɪɟɡɟɪɧɨ-ɪɨɬɨɪɧɵɣ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶ ɧɚ ɛɚɡɟ ɤɨɥёɫɧɨɝɨ 

ɬɪɚɤɬɨɪɚ; 6 – ɲɧɟɤɨɪɨɬɨɪɧɵɣ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶ ɧɚ ɛɚɡɟ ɬɪёɯɨɫɧɨɝɨ 

ɚɜɬɨɦɨɛɢɥɹ; 7 – ɥɚɩɨɜɵɣ (ɫɤɪɟɛɤɨɜɵɣ) ɫɧɟɝɨɩɨɝɪɭɡɱɢɤ; 8 – ɲɧɟɤɨɜɵɣ 

(ɮɪɟɡɟɪɧɵɣ) ɫɧɟɝɨɩɨɝɪɭɡɱɢɤ; 9 – ɜɟɬɪɨɜɚɹ ɦɚɲɢɧɚ; 10 – ɝɚɡɨɫɬɪɭɣɧɵɣ 

ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶ 

Ɋɢɫɭɧɨɤ 1.1 – Ɇɚɲɢɧɵ ɞɥɹ ɨɱɢɫɬɤɢ ɞɨɪɨɝ ɨɬ ɫɧɟɝɚ 
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ɋɧɟɝɨɭɛɨɪɨɱɧɚɹ ɬɟɯɧɢɤɚ ɱɚɫɬɨ (ɧɨ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɭɫɥɨɜɢɹɦ Ɋɨɫɫɢɢ 

— ɨɬɧɸɞɶ ɧɟ ɜɫɟɝɞɚ) ɨɫɧɨɜɚɧɚ ɧɚ ɲɚɫɫɢ ɫɚɦɨɫɜɚɥɨɜ, ɫ ɪɚɡɥɢɱɧɵɦɢ 

ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɢɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɭɛɨɪɤɭ 

ɫɧɟɝɚ. Ɇɧɨɝɢɟ ɫɩɟɰɢɚɥɢɫɬɵ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɸɬ ɚɜɬɨɦɨɛɢɥɢ ɦɟɧɶɲɢɯ 

ɪɚɡɦɟɪɨɜ ɧɚ ɬɪɨɬɭɚɪɚɯ, ɩɟɲɟɯɨɞɧɵɯ ɞɨɪɨɠɤɚɯ ɢ ɜɟɥɨɫɢɩɟɞɧɵɯ ɞɨɪɨɠɤɚɯ. 

Ⱦɨɪɨɠɧɨ-ɪɟɦɨɧɬɧɵɟ ɚɝɟɧɬɫɬɜɚ ɢ ɩɨɞɪɹɞɱɢɤɢ ɜ ɭɦɟɪɟɧɧɵɯ ɢ ɩɨɥɹɪɧɵɯ 

ɪɚɣɨɧɚɯ ɱɚɫɬɨ ɜɥɚɞɟɸɬ ɧɟɫɤɨɥɶɤɢɦɢ ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɡɢɦɧɟɝɨ 

ɫɟɪɜɢɫɚ, ɢɫɩɨɥɶɡɭɹ ɢɯ, ɱɬɨɛɵ ɞɟɪɠɚɬɶ ɞɨɪɨɝɢ ɫɜɨɛɨɞɧɵɦɢ ɨɬ ɫɧɟɝɚ ɢ ɥɶɞɚ ɢ 

ɛɟɡɨɩɚɫɧɵɦɢ ɞɥɹ ɜɨɠɞɟɧɢɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. Ⱥɷɪɨɩɨɪɬɵ ɢɫɩɨɥɶɡɭɸɬ 

ɫɧɟɝɨɭɛɨɪɨɱɧɭɸ ɬɟɯɧɢɤɭ ɞɥɹ ɨɱɢɫɬɤɢ ɤɚɤ ɩɨɜɟɪɯɧɨɫɬɢ ɫɚɦɨɥёɬɨɜ, ɬɚɤ ɢ 

ɜɡɥёɬɧɨ-ɩɨɫɚɞɨɱɧɵɯ ɩɨɥɨɫ ɢ ɪɭɥёɠɧɵɯ ɞɨɪɨɠɟɤ ɨɬ ɫɧɟɝɚ ɢ ɥɶɞɚ, ɤɨɬɨɪɵɟ, 

ɩɨɦɢɦɨ ɭɝɪɨɡɵ ɫɚɦɨɥёɬɭ ɩɪɢ ɜɡɥёɬɟ ɢ ɩɨɫɚɞɤɟ, ɦɨɝɭɬ ɩɨɜɥɢɹɬɶ ɧɚ 

ɚɷɪɨɞɢɧɚɦɢɤɭ ɫɭɞɧɚ. 

ɉɥɭɠɧɵɣ (ɢɥɢ ɩɥɭɝɨɜɨɣ) ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶ — ɧɚɜɟɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞɥɹ ɤɨɥёɫɧɨɣ, ɝɭɫɟɧɢɱɧɨɣ ɢɥɢ ɩɭɬɟɜɨɣ ɦɚɲɢɧɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ 

ɭɞɚɥɟɧɢɹ ɨɱɢɫɬɤɢ ɨɬ ɫɧɟɝɚ ɞɨɪɨɝɢ ɢɥɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ. 

ɉɥɭɠɧɵɣ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶ — ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ ɢ ɞɟɲёɜɵɣ, ɚ ɬɚɤɠɟ 

ɧɚɢɦɟɧɟɟ ɦɟɬɚɥɥɨёɦɤɢɣ ɪɚɛɨɱɢɣ ɨɪɝɚɧ ɞɥɹ ɫɧɟɝɨɨɱɢɫɬɤɢ. Ɉɧɢ ɩɨɥɭɱɢɥɢ 

ɡɧɚɱɢɬɟɥɶɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɛɥɚɝɨɞɚɪɹ ɩɪɨɫɬɨɬɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɫɢɫɬɟɦɵ 

ɧɚɜɟɫɤɢ ɧɚ ɛɚɡɨɜɭɸ ɦɚɲɢɧɭ [1 - 3]. ɂɡɜɟɫɬɧɵ ɩɥɭɠɧɵɟ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɢ ɫ 

ɨɞɧɢɦ ɨɬɜɚɥɨɦ (ɨɧɢ ɨɬɛɪɚɫɵɜɚɸɬ ɫɧɟɝ ɜ ɨɞɧɭ ɫɬɨɪɨɧɭ ɨɬ ɨɱɢɳɚɟɦɨɝɨ 

ɩɨɥɨɬɧɚ) ɢ ɫ ɞɜɭɦɹ ɨɬɜɚɥɚɦɢ (ɦɨɝɭɬ ɨɬɛɪɚɫɵɜɚɬɶ ɫɧɟɝ ɜ ɨɞɧɭ ɢɥɢ ɜ ɨɛɟ 

ɫɬɨɪɨɧɵ). ȼ ɧɟɤɨɬɨɪɵɯ ɬɢɩɚɯ ɤ ɩɟɪɟɞɧɟɦɭ ɨɬɜɚɥɭ ɞɨɛɚɜɥɹɸɬɫɹ ɨɞɧɨ ɢɥɢ ɞɜɚ 

ɛɨɤɨɜɵɯ ɨɬɜɚɥɚ (ɤɪɵɥɚ), ɤɨɬɨɪɵɟ ɨɬɨɞɜɢɝɚɸɬ ɫɧɟɝ ɡɚ ɩɪɟɞɟɥɵ ɩɨɥɨɬɧɚ. 

ɉɟɪɟɞɧɢɣ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɜɚɥ, ɫɧɚɛɠёɧɧɵɣ ɜ ɧɢɠɧɟɣ 

ɱɚɫɬɢ ɧɨɠɨɦ. ɍɝɨɥ ɭɫɬɚɧɨɜɤɢ ɨɬɜɚɥɚ ɦɨɠɟɬ ɛɵɬɶ ɮɢɤɫɢɪɨɜɚɧɧɵɦ, ɚ ɦɨɠɟɬ 

ɦɟɧɹɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. 

https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%BE%D1%81%D0%B2%D0%B0%D0%BB
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ɉɥɭɠɧɵɣ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶ (ɪɢɫɭɧɨɤ 1.2) ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɨɬɜɚɥɚ 

ɢɥɢ ɤɥɢɧɨɜɢɞɧɨɝɨ ɩɥɭɝɚ ɢ ɢɦɟɟɬ ɩɨɞɴёɦɧɵɣ ɦɟɯɚɧɢɡɦ. Ɉɧ ɨɬɛɪɚɫɵɜɚɟɬ ɫɧɟɝ 

ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɜ ɨɞɧɭ ɢɥɢ ɜ ɨɛɟ ɫɬɨɪɨɧɵ. ɍɝɨɥ ɭɫɬɚɧɨɜɤɢ ɨɬɜɚɥɨɜ ɩɥɭɝɚ 

ɩɨɫɬɨɹɧɟɧ ɢ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 50 ɝɪɚɞɭɫɨɜ ɤ ɨɫɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ. 

ɋɧɟɝɨɨɱɢɫɬɢɬɟɥɶ ɦɨɠɟɬ ɬɚɤɠɟ ɫɧɚɛɠɚɬɶɫɹ ɛɨɤɨɜɵɦɢ ɤɪɵɥɶɹɦɢ. ȼ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɨɬ ɧɚɥɢɱɢɹ ɤɪɵɥɶɟɜ ɪɚɛɨɱɚɹ ɫɤɨɪɨɫɬɶ ɦɚɲɢɧɵ 

ɫ ɩɥɭɠɧɵɦ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɟɦ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɨɬ 15 ɞɨ 70 ɤɦ/ɱ. ɉɪɢ 

ɞɜɢɠɟɧɢɢ ɨɱɢɳɚɟɬɫɹ ɩɨɥɨɫɚ ɲɢɪɢɧɨɣ ɨɬ 3 ɞɨ 5 ɦɟɬɪɨɜ, ɬɨɥɳɢɧɚ ɫɦɟɬɚɟɦɨɝɨ 

ɫɧɟɠɧɨɝɨ ɫɥɨɹ — ɨɬ 20 ɫɚɧɬɢɦɟɬɪɨɜ ɞɨ ɩɨɥɭɬɨɪɚ ɦɟɬɪɨɜ. ɋɧɟɝ ɨɱɢɳɚɟɬɫɹ ɧɚ 

ɝɥɭɛɢɧɭ ɞɨ 5 ɫɚɧɬɢɦɟɬɪɨɜ ɧɢɠɟ ɝɨɥɨɜɤɢ ɪɟɥɶɫɚ. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ 

ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹ ɜ ɪɚɛɨɱɟɟ ɩɨɥɨɠɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɪɢɜɨɞ, 

ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɦɟɯɚɧɢɱɟɫɤɢɦ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɢɥɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ.  

 

 

Ɋɢɫɭɧɨɤ 1. 2 - ɉɥɭɠɧɵɟ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɢ 

 

https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D1%83%D0%B3
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ɉɥɭɠɧɵɟ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ: 

 ɩɨ ɬɢɩɭ ɲɚɫɫɢ — ɩɧɟɜɦɨɤɨɥёɫɧɵɟ (ɦɨɝɭɬ ɛɵɬɶ ɨɞɧɨ- ɢ 

ɞɜɭɯɨɬɜɚɥɶɧɵɦɢ) ɢ ɝɭɫɟɧɢɱɧɵɟ (ɨɛɵɱɧɨ ɞɜɭɯɨɬɜɚɥɶɧɵɟ); 

 ɩɨ ɬɢɩɭ ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ — ɚɜɬɨɦɨɛɢɥɶɧɵɟ, ɬɪɚɤɬɨɪɧɵɟ ɢ ɧɚɜɟɫɧɵɟ 

(ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɬɹɝɚɱ, ɚɜɬɨɝɪɟɣɞɟɪ, ɩɨɝɪɭɡɱɢɤ ɢɥɢ ɧɚ ɫɨɛɫɬɜɟɧɧɨɟ 

ɫɚɦɨɯɨɞɧɨɟ ɲɚɫɫɢ); 

 ɩɨ ɬɹɝɨɜɨɦɭ ɭɫɢɥɢɸ ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ (ɢɥɢ ɩɨ ɦɨɳɧɨɫɬɢ ɟё 

ɞɜɢɝɚɬɟɥɹ) — ɥёɝɤɢɟ (ɞɨ 55 ɤȼɬ, ɢɥɢ 75 ɥ. ɫ.), ɫɪɟɞɧɢɟ (110 ɤȼɬ, ɢɥɢ 150 ɥ. ɫ.) 

ɢ ɬɹɠёɥɵɟ (ɛɨɥɟɟ 110 ɤȼɬ). 

Ɋɚɡɥɢɱɚɸɬɫɹ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɢ ɫɞɜɢɝɚɸɳɟɝɨ ɢ ɨɬɛɪɚɫɵɜɚɸɳɟɝɨ 

ɞɟɣɫɬɜɢɹ. ɋɧɟɝɨɨɱɢɫɬɢɬɟɥɢ ɫɞɜɢɝɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɩɪɢɝɨɞɧɵ ɞɥɹ ɪɚɛɨɬɵ ɧɚ 

ɫɥɟɠɚɜɲɟɦɫɹ ɫɧɟɝɟ ɜɵɫɨɤɨɣ ɬɜёɪɞɨɫɬɢ ɢ ɩɥɨɬɧɨɫɬɢ, ɫ ɢɯ ɩɨɦɨɳɶɸ ɦɨɝɭɬ 

ɩɪɨɤɥɚɞɵɜɚɬɶɫɹ ɩɭɬɢ ɞɥɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɤɨɥɨɧɧ ɜ ɫɧɟɠɧɵɯ ɡɚɜɚɥɚɯ ɛɨɥɶɲɨɣ 

ɜɵɫɨɬɵ. ɗɬɢ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɦɚɥɵɯ ɫɤɨɪɨɫɬɹɯ, ɬɚɤ ɤɚɤ 

ɬɨɥɶɤɨ ɬɨɝɞɚ ɦɨɝɭɬ ɪɟɚɥɢɡɨɜɵɜɚɬɶɫɹ ɧɟɨɛɯɨɞɢɦɵɟ ɜɵɫɨɤɢɟ ɬɹɝɨɜɵɟ ɭɫɢɥɢɹ. 

ɋɧɟɝɨɨɱɢɫɬɢɬɟɥɢ ɨɬɛɪɚɫɵɜɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ ɛɨɥɶɲɢɯ 

ɫɤɨɪɨɫɬɹɯ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɧɟɛɨɥɶɲɢɯ ɢ ɧɟɩɥɨɬɧɵɯ 

ɨɬɥɨɠɟɧɢɹɯ ɫɧɟɝɚ (ɨɛɵɱɧɨ ɧɚ ɫɜɟɠɟɜɵɩɚɜɲɟɦ ɫɧɟɝɭ). ɉɪɢɦɟɧɹɸɬɫɹ ɞɥɹ 

ɪɟɝɭɥɹɪɧɨɣ ɨɱɢɫɬɤɢ ɦɚɝɢɫɬɪɚɥɟɣ ɜ ɩɚɬɪɭɥɶɧɨɦ ɪɟɠɢɦɟ. ɉɪɢ ɢɯ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɛɹɡɚɬɟɥɶɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ 

ɞɨɩɭɫɤɚɸɬ ɫɦɟɳɟɧɢɟ ɨɬɜɚɥɚ ɩɨ ɜɟɪɬɢɤɚɥɢ ɢ ɝɨɪɢɡɨɧɬɚɥɢ; ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɚɜɚɪɢɣ ɩɪɢ ɫɬɨɥɤɧɨɜɟɧɢɢ ɫ ɧɟɩɪɟɨɞɨɥɢɦɨɣ ɩɪɟɝɪɚɞɨɣ. 

Ɏɨɪɦɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɜɚɥɚ ɭ ɫɤɨɪɨɫɬɧɵɯ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɟɣ 

ɩɨɞɛɢɪɚɟɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɫɧɟɝ ɨɬɛɪɚɫɵɜɚɥɫɹ ɜ ɨɩɬɢɦɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɢ 

ɧɚɢɦɟɧɶɲɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɞɜɢɠɟɧɢɸ. 

Ȼɚɡɨɜɵɟ ɷɥɟɦɟɧɬɵ ɩɥɭɠɧɨɝɨ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɫɚɦ 

ɨɬɜɚɥ ɢɥɢ ɩɥɭɝ, ɨɩɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɧɟɝɨ (ɥɵɠɢ ɢɥɢ ɪɨɥɢɤɢ, ɫ ɢɯ 

ɩɨɦɨɳɶɸ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜɵɫɨɬɚ ɭɫɬɚɧɨɜɤɢ ɨɬɜɚɥɚ ɜ ɪɚɛɨɱɟɦ ɩɨɥɨɠɟɧɢɢ), 

ɩɨɞɜɟɫɤɭ ɫ ɬɨɥɤɚɸɳɟɣ ɪɚɦɨɣ, ɚɦɨɪɬɢɡɚɰɢɨɧɧɭɸ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɭɸ 

https://ru.wikipedia.org/wiki/%D0%A2%D1%8F%D0%B3%D0%B0%D1%87
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%B3%D1%80%D0%B5%D0%B9%D0%B4%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B3%D1%80%D1%83%D0%B7%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%92%D1%82
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D1%88%D0%B0%D0%B4%D0%B8%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D1%83%D0%B3
https://ru.wikipedia.org/wiki/%D0%9B%D1%8B%D0%B6%D0%B8
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%BB%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%BE%D1%80%D1%82%D0%B8%D0%B7%D0%B0%D1%82%D0%BE%D1%80


16 
 

ɫɢɫɬɟɦɭ, ɩɨɞɴёɦɧɵɣ ɦɟɯɚɧɢɡɦ ɞɥɹ ɩɪɢɜɟɞɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɜ ɪɚɛɨɱɟɟ ɢɥɢ 

ɬɪɚɧɫɩɨɪɬɧɨɟ ɩɨɥɨɠɟɧɢɟ[4][5]. 

Ⱥɜɬɨɦɨɛɢɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɢ ɞɥɹ 

ɭɫɬɚɧɨɜɤɢ ɧɚ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɧɚ ɩɢɤɚɩɵ, ɜɧɟɞɨɪɨɠɧɢɤɢ ɢ ɤɜɚɞɪɨɰɢɤɥɵ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ 

ɫɨɟɞɢɧɟɧɢɹ ɦɨɧɬɚɠ ɩɪɨɢɡɜɨɞɢɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɚ ɪɚɦɭ ɚɜɬɨɦɨɛɢɥɹ, ɚ ɜɫɟ 

ɧɟɨɛɯɨɞɢɦɵɟ ɤɪɟɩɟɠɧɵɟ ɞɟɬɚɥɢ ɩɨɫɬɚɜɥɹɸɬɫɹ ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɩɥɭɝɨɦ. Ɋɚɡɦɟɪ 

ɨɬɜɚɥɚ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ. 

Ɏɪɟɡɟɪɧɨ-ɪɨɬɨɪɧɨɟ ɫɧɟɝɨɭɛɨɪɨɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ (ɪɢɫɭɧɨɤ 1.3) 

ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɟ ɧɚ ɬɪɚɤɬɨɪɧɨɦ, ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɲɚɫɫɢ ɢɥɢ ɧɚ ɲɚɫɫɢ 

ɮɪɨɧɬɚɥɶɧɨɝɨ ɩɨɝɪɭɡɱɢɤɚ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɛɨɪɤɢ ɫɜɟɠɟɜɵɩɚɜɲɟɝɨ ɢɥɢ 

ɫɥɟɠɚɜɲɟɝɨɫɹ ɫɧɟɝɚ, ɚ ɬɚɤɠɟ ɫɧɟɠɧɵɯ ɜɚɥɨɜ ɢ ɧɚɫɵɩɟɣ ɫ ɞɚɥɶɧɟɣɲɟɣ 

ɩɨɝɪɭɡɤɨɣ ɭɛɢɪɚɟɦɨɝɨ ɫɧɟɝɚ ɜ ɤɭɡɨɜ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɢɥɢ ɟɝɨ 

ɨɬɛɪɚɫɵɜɚɧɢɟɦ ɜ ɫɬɨɪɨɧɭ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɭɛɢɪɚɟɦɵɯ ɡɚɜɚɥɨɜ 

ɫɥɟɠɚɜɲɟɝɨɫɹ ɫɧɟɝɚ – ɬɪɢ ɦɟɬɪɚ. 

 

 

Ɋɢɫɭɧɨɤ 1.3 - Ɏɪɟɡɟɪɧɨ-ɪɨɬɨɪɧɨɟ ɫɧɟɝɨɭɛɨɪɨɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D1%83%D0%B6%D0%BD%D1%8B%D0%B9_%D1%81%D0%BD%D0%B5%D0%B3%D0%BE%D0%BE%D1%87%D0%B8%D1%81%D1%82%D0%B8%D1%82%D0%B5%D0%BB%D1%8C#cite_note-tehs-4
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D1%83%D0%B6%D0%BD%D1%8B%D0%B9_%D1%81%D0%BD%D0%B5%D0%B3%D0%BE%D0%BE%D1%87%D0%B8%D1%81%D1%82%D0%B8%D1%82%D0%B5%D0%BB%D1%8C#cite_note-tehs-4
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82%D0%BD%D0%BE%D0%B5_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D0%BA%D0%B0%D0%BF_(%D0%BA%D1%83%D0%B7%D0%BE%D0%B2)
https://ru.wikipedia.org/wiki/%D0%92%D0%BD%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B6%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%B4%D1%80%D0%BE%D1%86%D0%B8%D0%BA%D0%BB
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ɒɧɟɤɨɪɨɬɨɪɧɚɹ ɫɧɟɝɨɭɛɨɪɨɱɧɚɹ ɬɟɯɧɢɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 

ɩɟɪɟɛɪɨɫɤɢ ɫɧɟɠɧɵɯ ɜɚɥɨɜ ɢ ɤɭɱ, ɨɛɪɚɡɭɟɦɵɯ ɩɪɢ ɪɚɛɨɬɟ ɩɥɭɠɧɵɯ 

ɫɧɟɝɨɭɛɨɪɨɱɧɵɯ ɦɚɲɢɧ ɜ ɫɬɨɪɨɧɭ ɢɥɢ ɩɨɝɪɭɡɤɭ ɫɧɟɝɚ ɜ ɬɪɚɧɫɩɨɪɬɧɵɟ 

ɫɪɟɞɫɬɜɚ ɫ ɩɨɦɨɳɶɸ ɩɨɝɪɭɡɨɱɧɨɝɨ ɠёɥɨɛɚ. ɒɧɟɤɨɪɨɬɨɪɧɨɟ ɫɧɟɝɨɭɛɨɪɨɱɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɧɚ ɚɜɬɨɦɨɛɢɥɢ, ɬɪɚɤɬɨɪɵ ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɟ 

ɲɚɫɫɢ, ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɨɱɢɫɬɤɢ ɨɬ ɫɧɟɝɚ ɚɷɪɨɞɪɨɦɨɜ, ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɢ 

ɬ. ɞ. ɩɪɢ ɜɵɫɨɬɟ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɞɨ 1—1.4 ɦ. ɉɪɢ ɩɨɝɪɭɡɤɟ ɜ ɬɪɚɧɫɩɨɪɬɧɵɟ 

ɫɪɟɞɫɬɜɚ ɫɧɟɝɨɭɛɨɪɨɱɧɚɹ ɬɟɯɧɢɤɚ ɩɟɪɟɞɜɢɝɚɟɬɫɹ ɜɞɨɥɶ ɜɚɥɚ ɢ ɜɵɛɪɚɫɵɜɚɟɬ 

ɫɧɟɝ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ (ɠёɥɨɛ) ɜ ɤɭɡɨɜ ɝɪɭɡɨɜɨɝɨ 

ɚɜɬɨɦɨɛɢɥɹ, ɫɥɟɞɭɸɳɟɝɨ ɡɚ ɧɢɦ. Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɲɧɟɤɨɪɨɬɨɪɧɵɯ 

ɫɧɟɝɨɭɛɨɪɨɱɧɵɯ ɦɚɲɢɧ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɛɪɨɫɟ ɫɧɟɝɚ. ɉɨɷɬɨɦɭ ɩɪɢ ɟɝɨ 

ɩɨɝɪɭɡɤɟ ɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɧɢɠɚɟɬɫɹ. 

ɒɧɟɤɨɪɨɬɨɪɧɵɟ ɫɧɟɝɨɭɛɨɪɨɱɧɵɟ ɦɚɲɢɧɵ (ɪɢɫɭɧɨɤ 1.4) ɫɨɡɞɚɸɬɫɹ ɧɚ 

ɛɚɡɟ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɢ ɬɪɚɤɬɨɪɧɨɝɨ ɲɚɫɫɢ. ȼ ɧɚɲɟ ɜɪɟɦɹ ɱɚɳɟ ɞɪɭɝɢɯ 

ɢɫɩɨɥɶɡɭɸɬ ɩɥɚɬɮɨɪɦɭ ɩɨɥɧɨɩɪɢɜɨɞɧɵɯ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ «ɄȺɆȺɁ» ɢ 

«ɍɪɚɥ», ɪɟɠɟ – «ɁɂɅ». ɉɪɢ ɷɬɨɦ ɫɨɛɫɬɜɟɧɧɵɣ ɞɜɢɝɚɬɟɥɶ ɚɜɬɨɦɨɛɢɥɹ 

ɞɟɦɨɧɬɢɪɭɸɬ. ɋɩɟɪɟɞɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɪɚɛɨɱɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚ ɡɚ ɤɚɛɢɧɨɣ – 

ɫɢɥɨɜɨɣ ɚɝɪɟɝɚɬ. Ɉɧ ɩɪɢɜɨɞɢɬ ɜ ɞɜɢɠɟɧɢɟ ɤɚɤ ɯɨɞɨɜɭɸ ɱɚɫɬɶ, ɬɚɤ ɢ 

ɫɧɟɝɨɭɛɨɪɨɱɧɵɟ ɦɟɯɚɧɢɡɦɵ. ɑɬɨɛɵ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ 

ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ, ɲɧɟɤɨɪɨɬɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ 

ɱɟɪɟɡ ɪɟɞɭɤɬɨɪ. 
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Ɋɢɫɭɧɨɤ 1.4 - ɒɧɟɤɨɪɨɬɨɪɧɵɣ ɫɧɟɝɨɭɛɨɪɨɱɧɵɣ ɚɝɪɟɝɚɬ 

Ⱦɥɹ ɦɭɧɢɰɢɩɚɥɶɧɵɯ ɫɥɭɠɛ ɧɚɢɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ 

ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɤɨɦɦɭɧɚɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɨɫɧɚɳёɧɧɨɣ ɫɦɟɧɧɵɦ 

ɲɧɟɤɨɪɨɬɨɪɧɵɦ ɫɧɟɝɨɭɛɨɪɨɱɧɵɦ ɦɟɯɚɧɢɡɦɨɦ. Ɋɚɛɨɱɢɣ ɚɝɪɟɝɚɬ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɤɨɥёɫɧɨɦ ɢɥɢ ɝɭɫɟɧɢɱɧɨɦ ɲɚɫɫɢ, ɦɨɠɧɨ ɡɚɦɟɧɢɬɶ ɢ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɚɲɢɧɭ ɧɚ ɞɪɭɝɢɯ ɪɚɛɨɬɚɯ. ɇɚɩɪɢɦɟɪ, ɞɥɹ ɩɨɝɪɭɡɤɢ ɫɵɩɭɱɢɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɬɚɤɢɯ ɤɚɤ ɩɟɫɨɤ ɢɥɢ ɡɟɪɧɨ. ȼɵɫɨɬɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ, ɩɪɢ 

ɤɨɬɨɪɨɣ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɨɣ ɬɟɯɧɢɤɢ - 140 ɫɦ. 

Ɂɚɱɚɫɬɭɸ ɨɬɛɪɚɫɵɜɚɧɢɟ ɫɧɟɝɚ ɫ ɝɨɪɨɞɫɤɢɯ ɞɨɪɨɝ ɧɟɜɨɡɦɨɠɧɨ 

ɨɫɭɳɟɫɬɜɢɬɶ ɜɜɢɞɭ ɧɚɥɢɱɢɹ ɬɪɨɬɭɚɪɨɜ. ɉɨɷɬɨɦɭ ɱɬɨɛɵ ɭɛɪɚɬɶ ɫɧɟɝ, 

ɫɨɛɪɚɧɧɵɣ ɜɞɨɥɶ ɞɨɪɨɝɢ, ɧɟɨɛɯɨɞɢɦɵ ɫɩɟɰɢɚɥɶɧɵɟ ɫɧɟɝɨɩɨɝɪɭɡɱɢɤɢ, 

ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɛɵ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ ɫɧɟɠɧɭɸ ɦɚɫɫɭ ɜ ɤɭɡɨɜ 

ɫɨɩɪɨɜɨɠɞɚɸɳɟɝɨ ɝɪɭɡɨɜɢɤɚ (ɪɢɫɭɧɨɤ 1.6).  

 Ɋɚɡɪɚɛɨɬɤɢ ɷɬɢɯ ɦɚɲɢɧ ɧɚɱɚɥɢɫɶ ɟɳё ɜ 20-ɯ ɝɨɞɚɯ, ɚ ɤ 50-ɵɦ ɨɧɢ ɫɬɚɥɢ 

ɩɪɢɦɟɧɹɬɶɫɹ ɦɚɫɫɨɜɨ. ɇɨ ɟɫɥɢ ɪɚɧɶɲɟ ɢɯ ɫɨɛɢɪɚɥɢ ɧɚ ɲɚɫɫɢ ɫɟɪɢɣɧɵɯ 

ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɬɨ ɫɟɣɱɚɫ ɪɚɡɪɚɛɨɬɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ 

ɫɧɟɝɨɩɨɝɪɭɡɱɢɤɢ ɥɚɩɨɜɨɝɨ ɬɢɩɚ ɧɚ ɫɨɛɫɬɜɟɧɧɨɣ ɩɥɚɬɮɨɪɦɟ. 
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Ɋɢɫɭɧɨɤ 1.5 - ɋɩɟɰɢɚɥɶɧɵɟ ɫɧɟɝɨɩɨɝɪɭɡɱɢɤɢ 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɬɚɤɨɜ, ɱɬɨ ɲɢɪɨɤɚɹ ɫɤɪɟɛɤɨɜɚɹ ɥɨɩɚɬɚ ɡɚɯɜɚɬɵɜɚɟɬ ɫɧɟɝ ɢ 

ɩɨɞɚёɬ ɟɝɨ ɧɚ ɬɪɚɧɫɩɨɪɬёɪ ɰɟɩɧɨɝɨ ɢɥɢ ɥɟɧɬɨɱɧɨɝɨ ɬɢɩɚ. ɇɚ ɧёɦ 

ɪɚɫɩɨɥɨɠɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɡɚɰɟɩɵ ɞɥɹ ɭɞɟɪɠɚɧɢɹ ɫɧɟɝɚ. ɋ ɥɟɧɬɵ 

ɬɪɚɧɫɩɨɪɬёɪɚ ɫɧɟɠɧɚɹ ɦɚɫɫɚ ɩɨɞɚёɬɫɹ ɜ ɤɭɡɨɜ ɝɪɭɡɨɜɢɤɚ, ɟɞɭɳɟɝɨ ɫɥɟɞɨɦ ɡɚ 

ɩɨɝɪɭɡɱɢɤɨɦ. ȼɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ ɩɨɡɜɨɥɹɟɬ ɡɚ ɨɞɧɭ ɫɦɟɧɭ 

ɭɛɢɪɚɬɶ ɞɨ 1500 ɬɨɧɧ ɫɧɟɝɚ.  

ɇɚ ɪɢɫɭɧɤɟ 1.5 ɩɪɟɞɫɬɚɜɥɟɧɨ ɥɶɞɨɭɛɨɪɨɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɛɚɡɟ 

ɩɨɝɪɭɡɱɢɤɚ "Ȼɨɛ-Ʉɚɬ". 
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Ɋɢɫɭɧɨɤ 1.5 - Ʌɶɞɨɭɛɨɪɨɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɛɚɡɟ ɩɨɝɪɭɡɱɢɤɚ "Ȼɨɛ-Ʉɚɬ" 

 

1.3 Ⱥɧɚɥɢɡ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

  Ɇɟɬɨɞɵ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɫɨɡɞɚɧɢɟ ɧɨɜɵɯ 

ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɬɪɚɧɫɦɢɫɫɢɣ ɝɭɫɟɧɢɱɧɵɯ ɛɭɥɶɞɨɡɟɪɨɜ ɫ 

ɭɱɟɬɨɦ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɩɪɨɰɟɫɫɨɜ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɝɪɭɧɬɨɦ, ɫɧɟɝɨɦ ɧɚ 

ɨɫɧɨɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɧɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɢɫɩɵɬɚɧɢɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ 

ɜ ɪɚɛɨɬɟ [1]. ɉɪɢɨɪɢɬɟɬɧɵɦɢ ɬɟɧɞɟɧɰɢɹɦɢ ɪɚɡɜɢɬɢɹ ɡɟɦɥɟɪɨɣɧɨ-

ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ (ɁɌɆ), ɫɮɨɪɦɢɪɨɜɚɜɲɢɦɢɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɜ 

ɦɢɪɨɜɨɣ ɩɪɚɤɬɢɤɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ ɞɨɪɨɠɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ, ɫɨɝɥɚɫɧɨ 

ɩɪɨɜɟɞɟɧɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɹɦ, ɹɜɥɹɸɬɫɹ ɩɨɜɵɲɟɧɢɟ ɷɧɟɪɝɨɧɚɫɵɳɟɧɧɨɫɬɢ, 

ɝɢɞɪɨɮɢɰɢɪɨɜɚɧɢɟ ɫɢɥɨɜɵɯ ɬɪɚɧɫɦɢɫɫɢɣ, ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɦɚɲɢɧ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɩɨɜɵɲɟɧɢɟ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ ɦɚɲɢɧ, ɩɨɜɵɲɟɧɢɟ 

ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ. Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɩɪɨɝɪɟɫɫɢɜɧɵɯ 

ɧɚɩɪɚɜɥɟɧɢɣ ɜ ɪɚɡɜɢɬɢɢ ɤɨɧɫɬɪɭɤɰɢɣ ɬɪɚɧɫɦɢɫɫɢɣ ɛɚɡɨɜɵɯ ɬɪɚɤɬɨɪɨɜ ɁɌɆ 

ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɬɪɚɧɫɦɢɫɫɢɣ 
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(ȽɆɌ), ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɭɩɪɚɜɥɟɧɢɟ ɦɚɲɢɧɨɣ ɢ ɫɧɢɡɢɬɶ 

ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɬɚɤ ɤɚɤ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɩɟɪɟɞɚɱɚ ɩɨɡɜɨɥɹɟɬ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɛɟɫɫɬɭɩɟɧɱɚɬɨ, ɢɡɦɟɧɹɬɶ ɫɤɨɪɨɫɬɶ ɢ ɜɪɚɳɚɸɳɢɣ ɦɨɦɟɧɬ ɜ 

ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ ɢ 

ɧɚɝɪɭɡɤɢ ɧɚ ɪɚɛɨɱɟɦ ɨɪɝɚɧɟ. Ƚɢɞɪɨɬɪɚɧɫɮɨɪɦɚɬɨɪ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ 

ɤɪɭɬɢɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ ɜ ɬɪɚɧɫɦɢɫɫɢɢ, ɜɵɡɜɚɧɧɵɟ ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ 

ɢɡɦɟɧɟɧɢɹɦɢ ɦɨɦɟɧɬɚ ɞɜɢɝɚɬɟɥɹ, ɚ ɬɚɤɠɟ ɡɚɳɢɳɚɟɬ ɞɜɢɝɚɬɟɥɶ ɨɬ ɩɟɪɟɝɪɭɡɨɤ 

ɩɪɢ ɪɟɡɤɨɦ ɩɨɜɵɲɟɧɢɢ ɦɨɦɟɧɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ 

ɧɚɞɟɠɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɢ ɫɢɥɨɜɨɣ ɩɟɪɟɞɚɱɢ. Ɋɚɛɨɬɚ, ɩɨɫɜɹɳɟɧɚ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɧɚɝɪɭɠɟɧɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ 

ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɯ ɫɢɫɬɟɦ ɛɭɥɶɞɨɡɟɪɨɜ ɧɚ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 

ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɝɢɞɪɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɬɪɚɧɫɦɢɫɫɢɹɯ 

ɝɭɫɟɧɢɱɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɞɨɪɨɠɧɵɯ ɦɚɲɢɧ ɥɟɝɤɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɬɹɝɨɜɨɝɨ 

ɤɥɚɫɫɚ, ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. [1] 

 ȼɨɩɪɨɫɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ GPS ɧɚɜɢɝɚɰɢɢ ɜ ɞɨɪɨɠɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɫɬɚɬɶɟ [2].   ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɛɚɡɟ GPS ɧɚɜɢɝɚɬɨɪɨɜ ɡɚɜɨɟɜɵɜɚɟɬ ɜɫɟ ɛɨɥɶɲɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ 

ɫɪɟɞɢ ɫɬɪɨɢɬɟɥɟɣ. ɂɡ-ɡɚ ɩɨɫɬɨɹɧɧɨ ɜɨɡɪɚɫɬɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɚɱɟɫɬɜɭ 

ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɩɨɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɨɜɵɲɟɧɢɢ ɨɛɳɟɝɨ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ. 

Ɍɨɱɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɫɧɟɝɨɭɛɨɪɨɱɧɵɯ ɪɚɛɨɬ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ. 

Ɉɫɨɛɟɧɧɨ ɷɬɨ ɚɤɬɭɚɥɶɧɨ ɜɨ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɭɬɟɩɪɨɜɨɞɨɜ, ɞɨɪɨɝ ɢ 

ɚɷɪɨɞɪɨɦɨɜ. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ, ɜɵɩɭɫɤɚɹ GPS ɩɪɢɟɦɧɢɤɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɨɬɪɚɫɥɢ ɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ, ɤɨɦɩɚɧɢɢ-

ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɢɧɬɟɝɪɢɪɭɸɬ ɜ ɧɢɯ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 

ɩɪɢɛɨɪɨɜ, ɱɟɦ ɩɪɟɜɪɚɳɚɸɬ ɨɛɵɤɧɨɜɟɧɧɵɣ ɩɪɢɟɦɧɢɤ ɜ ɰɟɥɵɣ ɦɨɛɢɥɶɧɵɣ 

ɤɨɦɩɥɟɤɫ, ɫɩɨɫɨɛɧɵɣ ɪɟɲɚɬɶ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɚɜɥɟɧɧɵɯ ɩɟɪɟɞ ɧɢɦ 

ɡɚɞɚɱ. Ɍɚɤ, ɢɧɬɟɝɪɚɰɢɹ ɜ ɩɪɢɟɦɧɢɤ ɬɚɯɟɨɦɟɬɪɚ ɩɨɡɜɨɥɹɟɬ ɷɬɢɦ ɠɟ ɩɪɢɛɨɪɨɦ 

ɨɩɪɟɞɟɥɢɬɶ ɪɚɡɦɟɪ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɢɥɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɝɥɚ, ɩɨɫɬɪɨɢɬɶ 

ɝɨɪɢɡɨɧɬ ɢɥɢ ɨɬɜɟɫ ɢ ɬɚɤ ɞɚɥɟɟ. [2] 
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ȼ ɫɬɚɬɶɟ [3] ɪɚɫɫɦɨɬɪɟɧ ɜɨɩɪɨɫ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɫɨɞɟɪɠɚɧɢɹ 

ɝɨɪɨɞɫɤɢɯ ɬɟɪɪɢɬɨɪɢɣ ɨɬ ɫɧɟɝɚ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɧɟɝɨɭɛɨɪɨɱɧɵɯ ɦɚɲɢɧ, ɜ ɬɨɦ ɱɢɫɥɟ ɢɯ ɪɚɛɨɱɢɯ 

ɨɪɝɚɧɨɜ, ɚ ɬɚɤɠɟ ɚɧɚɥɢɡɚ ɩɚɬɟɧɬɨɜ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɦɚɲɢɧ 

ɹɜɥɹɸɬɫɹ ɮɪɨɧɬɚɥɶɧɵɟ ɩɨɝɪɭɡɱɢɤɢ. ɗɬɢɦ ɨɛɴɹɫɧɹɟɬɫɹ ɪɚɡɧɨɨɛɪɚɡɢɟ ɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, ɫɨɡɞɚɧɢɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɚɤɢɯ ɦɚɲɢɧ 

ɦɧɨɝɢɦɢ ɢɡɜɟɫɬɧɵɦɢ ɦɢɪɨɜɵɦɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ. Ɋɚɛɨɱɢɣ ɩɪɨɰɟɫɫ 

ɫɨɞɟɪɠɢɬ ɨɩɟɪɚɰɢɢ ɩɨ ɫɝɪɟɛɚɧɢɸ ɫɧɟɝɚ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɪɨɝɢ ɜ ɧɚɫɵɩɶ ɢ 

ɩɨɝɪɭɡɤɭ ɫ ɧɚɫɵɩɢ ɜ ɤɭɡɨɜ ɫɚɦɨɫɜɚɥɚ ɢɥɢ ɜ ɦɟɫɬɚ ɫɧɟɝɨɜɚɥɤɢ. ɋ ɰɟɥɶɸ 

ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɬɚɤɢɯ ɦɚɲɢɧ ɨɞɧɢɦ ɢɡ ɷɤɨɧɨɦɢɱɟɫɤɢ 

ɰɟɥɟɫɨɨɛɪɚɡɧɵɯ ɩɨɞɯɨɞɨɜ ɹɜɥɹɟɬɫɹ ɦɨɞɟɪɧɢɡɚɰɢɹ ɤɨɜɲɚ. ɂɫɫɥɟɞɭɟɬɫɹ 

ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɜɲɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɭɜɟɥɢɱɟɧɢɹ ɟɝɨ ɲɢɪɢɧɵ ɩɪɢ ɫɝɪɟɛɚɧɢɢ 

ɫɧɟɝɚ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɤɪɵɬɢɹ ɩɪɢ ɭɛɨɪɤɟ ɫɧɟɝɚ. ɇɚ ɩɪɢɦɟɪɟ ɮɪɨɧɬɚɥɶɧɨɝɨ 

ɩɨɝɪɭɡɱɢɤɚ «Ⱥɦɤɨɞɨɪ 333» ɭɜɟɥɢɱɟɧɢɟ ɲɢɪɢɧɵ ɫɝɪɟɛɚɧɢɹ ɫɧɟɝɚ ɫ ɞɨɪɨɠɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɫɬɚɜɢɬ ɛɨɥɟɟ 40 %. ɍɜɟɥɢɱɟɧɢɟ ɲɢɪɢɧɵ ɭɛɢɪɚɟɦɨɝɨ ɫɧɟɝɚ ɫ 

ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɯɨɞɨɜ ɩɨɝɪɭɡɱɢɤɚ ɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɢ ɜɪɟɦɹ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ. [3] 

ȼ ɫɬɚɬɶɟ [4] ɩɪɢɜɟɞɟɧ ɚɧɚɥɢɡ ɫɯɟɦ ɨɱɢɫɬɤɢ ɞɨɪɨɝ ɨɬ ɫɧɟɝɚ ɢ 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɷɬɨɦ ɦɚɲɢɧ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɜɨɡɦɨɠɧɵ 

ɪɚɡɥɢɱɧɵɟ ɫɪɟɞɫɬɜɚ ɢ ɫɩɨɫɨɛɵ ɭɛɨɪɤɢ ɫɧɟɝɚ. ɉɪɢ ɷɬɨɦ ɜ ɛɨɥɶɲɢɧɫɬɜɟ 

ɫɩɨɫɨɛɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɚɲɢɧɵ ɫ ɨɬɜɚɥɚɦɢ. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɨɬɜɚɥɨɜ 

ɫɧɟɝɨɭɛɨɪɨɱɧɵɯ ɦɚɲɢɧ ɢ ɨɩɪɟɞɟɥɟɧɵ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ. 

ɉɟɪɫɩɟɤɬɢɜɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɦɨɞɟɪɧɢɡɚɰɢɸ ɨɬɜɚɥɨɜ ɩɨɞ ɧɟɨɛɯɨɞɢɦɵɟ 

ɭɫɥɨɜɢɹ ɭɛɨɪɤɢ ɫɧɟɝɚ ɫ ɞɨɪɨɝ, ɢ ɬɪɨɬɭɚɪɨɜ, ɨɫɬɚɧɨɜɨɱɧɵɯ ɤɚɪɦɚɧɨɜ, ɤɨɬɨɪɵɟ 

ɧɚɯɨɞɹɳɢɯɫɹ ɩɨ ɜɵɫɨɬɟ ɜɵɲɟ ɭɪɨɜɧɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ. Ɋɟɲɟɧɢɟ ɜ ɷɬɨɦ 

ɫɥɭɱɚɟ ɭɱɢɬɵɜɚɟɬ ɨɛɳɢɟ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬɜɚɥɨɜ, 

ɨɫɧɨɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɩɨɜɵɲɟɧɢɟ ɩɨɞɜɢɠɧɨɫɬɢ ɨɬɜɚɥɚ ɢ 

ɪɚɡɞɟɥɟɧɢɟ ɟɝɨ ɧɚ ɷɥɟɦɟɧɬɵ. ɉɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɩɪɢɜɨɞɚ ɩɨɡɜɨɥɹɟɬ ɭɩɪɨɫɬɢɬɶ ɤɨɧɫɬɪɭɤɰɢɸ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɫɧɟɝɨɭɛɨɪɨɱɧɨɣ 

ɦɚɲɢɧɵ. ɗɮɮɟɤɬ ɨɬ ɜɧɟɞɪɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɇɂɊ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚ ɫɱɟɬ 
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ɫɧɢɠɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɯɨɞɨɜ ɫɧɟɝɨɭɛɨɪɨɱɧɵɯ ɦɚɲɢɧ ɢ ɤɨɥɢɱɟɫɬɜɚ 

ɢɫɩɨɥɶɡɭɟɦɨɣ ɬɟɯɧɢɤɢ. [4] 

 ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ [5] ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɜɚɪɢɚɧɬ ɩɥɭɠɧɨɝɨ 

ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶɧɨɝɨ ɨɬɜɚɥɚ ɫɨɡɞɚɟɬɫɹ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɜɵɫɢɬɶ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ ɟɞɢɧɢɰɵ ɬɟɯɧɢɤɢ ɩɪɢ ɪɚɫɱɢɫɬɤɟ ɫɧɟɝɚ ɧɚ ɲɢɪɨɤɢɯ 

ɭɥɢɰɚɯ ɢ ɫɨɯɪɚɧɢɬɶ ɩɪɢ ɷɬɨɦ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɜ ɩɥɨɬɧɨɦ 

ɩɨɬɨɤɟ ɦɚɲɢɧ, ɚ ɬɚɤ ɠɟ ɩɪɢɦɟɧɟɧɢɟ ɬɟɯɧɢɤɢ ɧɚ ɭɡɤɢɯ ɭɥɢɰɚɯ.   

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ [6] ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɛɭɥɶɞɨɡɟɪɧɨɝɨ 

ɨɬɜɚɥɚ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɫɬɚɛɢɥɢɡɚɰɢɢ ɝɥɭɛɢɧɵ ɪɟɡɚɧɢɹ ɝɪɭɧɬɚ ɢ ɫɧɟɝɚ. 

ɉɪɟɞɫɬɚɜɥɟɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɫɯɟɦɵ ɭɫɬɪɨɣɫɬɜɚ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ 

ɪɟɡɚɧɢɹ ɢ ɦɟɬɨɞɵ ɜɵɱɢɫɥɟɧɢɣ ɡɚɝɥɭɛɥɹɸɳɢɯ ɢ ɜɵɝɥɭɛɥɹɸɳɢɯ ɫɢɥ, ɤɨɬɨɪɵɟ 

ɩɨɞɞɟɪɠɢɜɚɸɬ ɩɚɪɚɦɟɬɪɵ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ ɜ ɨɩɬɢɦɚɥɶɧɨɦ ɞɢɚɩɚɡɨɧɟ. 

Ȼɭɥɶɞɨɡɟɪɵ ɫ ɫɢɫɬɟɦɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ ɝɥɭɛɢɧɵ ɪɟɡɚɧɢɹ ɦɨɠɧɨ ɷɮɮɟɤɬɢɜɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚ ɧɟɛɨɥɶɲɢɯ ɭɱɚɫɬɤɚɯ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɧɟɝɚ ɫɬɪɭɠɤɨɣ 

ɛɨɥɶɲɨɣ ɬɨɥɳɢɧɵ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɛɵɫɬɪɨɟ ɧɚɩɨɥɧɟɧɢɟ 

ɩɪɢɡɦɵ ɜɨɥɨɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɛɭɥɶɞɨɡɟɪ ɧɟ ɛɭɞɟɬ ɨɫɬɚɧɚɜɥɢɜɚɬɶɫɹ. Ɍɚɤɢɟ 

ɭɫɬɪɨɣɫɬɜɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɚɡɪɚɛɨɬɤɭ ɪɨɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɱɬɨ ɩɨɜɵɲɚɟɬ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬ. 

 ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ [7] ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ 

ɦɟɯɚɧɢɡɦɨɜ. Ɉɞɧɢɦ ɢɡ ɧɟɞɨɫɬɚɬɤɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɯɚɧɢɡɦɨɜ ɹɜɥɹɟɬɫɹ 

ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɬɜɚɥɚ ɫ ɫɧɟɝɨɦ ɞɟɣɫɬɜɭɟɬ ɪɟɡɤɨ ɢ ɛɵɫɬɪɨ ɦɟɧɹɸɳɚɹɫɹ 

ɧɚɝɪɭɡɤɚ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶɸ ɩɪɨɱɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ ɝɪɭɧɬɚ ɢ 

ɹɜɥɟɧɢɹɦɢ ɫɤɨɥɚ ɝɪɭɧɬɚ. Ɉɬɦɟɱɟɧɧɨɟ ɩɟɪɟɦɟɧɧɨɟ ɫɢɥɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɨɬ 

ɨɬɜɚɥɚ ɩɟɪɟɞɚёɬɫɹ ɱɟɪɟɡ ɬɨɥɤɚɸɳɢɟ ɛɪɭɫɶɹ ɧɚ ɛɚɡɨɜɭɸ ɦɚɲɢɧɭ, ɚ ɷɬɨ 

ɫɧɢɠɚɟɬ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ.   

 ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ, 

ɜɵɩɨɥɧɟɧɧɨɝɨ ɧɚ ɚɤɬɭɚɥɶɧɭɸ ɬɟɦɭ, ɛɵɥɚ ɪɟɲɟɧɚ ɧɚɭɱɧɨ ɬɟɯɧɢɱɟɫɤɚɹ ɡɚɞɚɱɚ 

ɩɨ ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɨɣ ɬɟɯɧɢɤɢ, ɜ ɱɚɫɬɧɨɫɬɢ 

ɛɭɥɶɞɨɡɟɪɨɜ, ɩɭɬɟɦ ɩɪɢɦɟɧɟɧɢɹ ɛɭɥɶɞɨɡɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɩɟɪɟɦɟɧɧɵɦ 
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ɭɝɥɨɦ ɪɟɡɚɧɢɹ [8]. Ɉɛɨɫɧɨɜɚɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ 

ɩɨɞɜɟɫɤɢ ɛɭɥɶɞɨɡɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɲɚɪɧɢɪɧɵɦ ɪɚɫɤɨɫɨɦ, ɤɨɬɨɪɚɹ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɢ ɜɧɟɞɪɟɧɢɢ ɨɬɜɚɥɚ ɜ ɮɭɧɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɭɝɥɚ 

ɪɟɡɚɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɟɝɨ ɭɦɟɧɶɲɟɧɢɟɦ ɩɨ ɦɟɪɟ ɡɚɝɥɭɛɥɟɧɢɹ ɢ ɜɵɯɨɞɨɦ ɧɚ 

ɭɫɬɚɧɨɜɢɜɲɢɣɫɹ ɪɟɠɢɦ ɪɟɡɚɧɢɹ.  

ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɪɚɛɨɬɵ ɫɧɟɝɨɭɛɨɪɨɱɧɵɯ ɦɚɲɢɧ ɜ ɝɨɪɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ 

[9]. Ɉɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɛɨɪɤɢ ɫɧɟɝɚ ɫ ɞɨɪɨɝ, ɬɪɨɬɭɚɪɨɜ 

ɩɥɨɳɚɞɟɣ ɜɥɢɹɸɬ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɧɟɪɨɜɧɨɫɬɢ (ɥɟɠɚɱɢɟ ɩɨɥɢɰɟɣɫɤɢɟ), 

ɛɨɪɞɸɪɵ ɢ ɬ.ɩ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɷɬɢɦ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɛɨɱɢɯ 

ɨɪɝɚɧɨɜ (ɨɬɜɚɥɨɜ), ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ Ɋɨɫɫɢɢ ɢ ɡɚ ɪɭɛɟɠɨɦ, ɚ ɬɚɤɠɟ ɚɧɚɥɢɡ 

ɩɚɬɟɧɬɨɜ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɢɡɥɨɠɟɧɧɵɦ ɜɫɟ ɪɟɲɟɧɢɹ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɨɬɜɚɥɨɦ 

ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ: ɭɫɬɚɧɨɜɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɵɱɚɠɧɵɯ ɫɢɫɬɟɦ; 

ɦɨɞɟɪɧɢɡɚɰɢɹ ɝɢɞɪɨɩɪɢɜɨɞɚ; ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ; 

ɤɨɦɛɢɧɢɪɨɜɚɧɢɟ ɭɤɚɡɚɧɧɵɯ ɩɨɞɯɨɞɨɜ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ ɨɩɪɚɜɞɚɧɨ ɞɥɹ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɯ ɦɚɲɢɧ, ɤɚɤ 

ɫɥɟɞɫɬɜɢɟ ɢɦɟɟɬ ɧɟɞɨɫɬɚɬɤɢ ɜ ɰɟɧɟ, ɤɜɚɥɢɮɢɤɚɰɢɢ ɨɩɟɪɚɬɨɪɨɜ, ɢ ɪɟɦɨɧɬɧɨɝɨ 

ɩɟɪɫɨɧɚɥɚ. Ⱦɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɟɯɧɢɤɢ, ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ, 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɪɵɱɚɠɧɵɯ ɫɢɫɬɟɦ ɢ ɝɢɞɪɨɩɪɢɜɨɞɚ. ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ 

ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ.  

 ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɩɚɪɚɦɟɬɪɵ ɩɨɥɭɫɮɟɪɢɱɟɫɤɨɝɨ 

ɨɬɜɚɥɚ ɛɭɥɶɞɨɡɟɪɚ ɫ ɞɢɫɤɨɜɵɦɢ ɫɟɤɰɢɹɦɢ [10]. Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ 

ɧɚɩɪɚɜɥɟɧɢɣ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɭɥɶɞɨɡɟɪɨɜ ɹɜɥɹɟɬɫɹ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬɜɚɥɨɜ ɩɭɬɟɦ ɭɥɭɱɲɟɧɢɹ ɢɯ 

ɮɚɧɫɩɨɪɬɢɪɭɸɳɢɯ (ɭɞɟɪɠɢɜɚɸɳɢɯ ɢ ɧɚɤɨɩɢɬɟɥɶɧɵɯ) ɫɜɨɣɫɬɜ. Ɋɚɡɪɚɛɨɬɚɧɚ 

ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɤɨɩɚɧɢɹ ɝɪɭɧɬɚ ɉɋɈȾ ɢ ɩɪɟɞɥɨɠɟɧɚ 

ɡɚɜɢɫɢɦɨɫɬɶ ɞɥɹ ɪɚɫɱɟɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɩɚɧɢɸ, ɤɨɬɨɪɚɹ ɭɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɟ 

ɞɜɭɯ ɫɜɨɛɨɞɧɨ ɜɪɚɳɚɸɳɢɯɫɹ ɞɢɫɤɨɜɵɯ ɧɨɠɟɣ ɧɚ ɩɪɨɰɟɫɫɵ ɪɟɡɚɧɢɹ ɢ 

ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɧɬɚ ɜ ɨɛɴɟɦɟ ɩɪɢɡɦɵ ɜɨɥɨɱɟɧɢɹ, ɱɬɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ 
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ɨɫɧɨɜɧɵɦɢ ɩɨɥɨɠɟɧɢɹɦɢ ɝɢɩɨɬɟɡɵ ɞɪɨɛɥɟɧɢɹ ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɪɢɦɟɧɢɬɟɥɶɧɨ 

ɤ ɪɚɡɪɚɛɨɬɤɟ ɮɭɧɬɨɜ.  

 ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɩɚɪɚɦɟɬɪɵ ɭɪɚɜɧɨɜɟɲɢɜɚɧɢɹ 

ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ [11]. ɋɩɨɫɨɛ 

ɭɪɚɜɧɨɜɟɲɢɜɚɧɢɹ ɫɢɥ ɬɹɠɟɫɬɢ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɟɥɨɜɨɣ ɦɚɲɢɧɵ 

ɹɜɥɹɟɬɫɹ ɫɪɟɞɫɬɜɨɦ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɦɚɲɢɧ ɡɚ 

ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɩɨɞɴɟɦɚ ɫɬɪɟɥɵ ɜ ɞɜɚ ɪɚɡɚ. Ɉɫɧɨɜɧɵɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ ɫɢɫɬɟɦɵ ɭɪɚɜɧɨɜɟɲɢɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟ ɨɛɴɟɦɨɜ 

ɝɚɡɨɜɵɯ ɛɚɥɥɨɧɨɜ ɢ ɭɪɚɜɧɨɜɟɲɢɜɚɸɳɟɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ 

ɫɢɫɬɟɦɟ ɭɪɚɜɧɨɜɟɲɢɜɚɧɢɹ ɞɢɚɦɟɬɪ ɢ ɞɥɢɧɚ ɭɪɚɜɧɨɜɟɲɢɜɚɸɳɟɝɨ 

ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɫɩɨɫɨɛ ɩɨɞɤɥɸɱɟɧɢɹ ɭɪɚɜɧɨɜɟɲɢɜɚɸɳɟɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɤ 

ɫɬɪɟɥɟ. Ɋɚɡɪɚɛɨɬɚɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɪɚɡɝɨɧɚ ɢ ɬɨɪɦɨɠɟɧɢɹ 

ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɡɜɨɥɹɸɳɚɹ ɢɫɫɥɟɞɨɜɚɬɶ ɛɵɫɬɪɨɩɪɨɬɟɤɚɸɳɢɟ 

ɞɢɧɚɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ ɫɥɨɠɧɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɞɜɢɝɚɬɟɥɶ - 

ɝɢɞɪɨɧɚɫɨɫ - ɪɚɛɨɱɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

ȼ ɫɬɚɬɶɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɩɪɢɰɟɩɚ ɞɥɹ ɭɛɨɪɤɢ ɫɧɟɝɚ  [12]. ɋ 

ɰɟɥɶɸ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɨɛɪɚɡɰɚ ɛɵɥ ɩɪɨɜɟɞɟɧ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɟɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɭɛɨɪɤɢ ɫɧɟɝɚ. Ⱦɥɹ ɨɰɟɧɤɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɛɵɥɢ 

ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜ 

ɩɪɚɤɬɢɱɟɫɤɨɦ ɩɪɢɦɟɧɟɧɢɢ. ɉɪɟɞɥɚɝɚɟɬɫɹ ɫɧɟɝɨɭɛɨɪɨɱɧɵɣ ɩɪɢɰɟɩ ɫ 

ɝɢɞɪɨɩɪɢɜɨɞɨɦ ɞɥɹ ɩɚɬɪɭɥɶɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɞɨɪɨɝ ɢ ɬɟɤɭɳɟɣ ɨɱɢɫɬɤɢ 

ɜɡɥɟɬɧɨ-ɩɨɫɚɞɨɱɧɵɯ ɩɨɥɨɫ ɢ ɪɭɥɟɠɧɵɯ ɞɨɪɨɠɟɤ ɚɷɪɨɞɪɨɦɨɜ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ. 

Ⱦɚɧɧɵɣ ɩɪɢɰɟɩ ɹɜɥɹɟɬɫɹ ɢɧɧɨɜɚɰɢɨɧɧɵɦ ɪɟɲɟɧɢɟ ɜ ɨɛɥɚɫɬɢ ɨɱɢɫɬɤɢ ɞɨɪɨɝ 

ɨɬ ɫɧɟɝɚ. Ɍɚɤɠɟ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɵ ɤɨɧɫɬɪɭɤɰɢɹ ɨɬɜɚɥɚ, ɪɚɦɵ, ɧɚɝɪɭɡɤɢ ɧɚ 

ɤɨɥɟɫɚ.  

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɟɲɟɧɚ ɚɤɬɭɚɥɶɧɚɹ ɡɚɞɚɱɚ ɩɨ ɩɨɜɵɲɟɧɢɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɜɚɥɭɧɢɫɬɵɯ ɪɨɫɫɵɩɟɣ ɩɭɬɟɦ ɧɚɩɪɚɜɥɟɧɧɨɣ 

ɫɟɝɪɟɝɚɰɢɢ ɩɟɫɤɨɜ ɫ ɨɤɚɬɚɧɧɵɦɢ ɜɚɥɭɧɚɦɢ ɢ ɩɟɪɜɢɱɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɢɯ ɜ 

ɩɪɢɡɚɛɨɣɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɢɦɟɸɳɚɹ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɪɚɡɜɢɬɢɹ 

ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ Ɋɨɫɫɢɢ. [13] 
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ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɚɤɬɭɚɥɶɧɚɹ ɢ ɜɚɠɧɚɹ ɡɚɞɚɱɚ 

ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɢ 

ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɚɪɤɚ ɦɚɲɢɧ. Ɋɚɡɪɚɛɨɬɚɧɚ ɷɤɨɧɨɦɢɤɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɪɚɫɱёɬɚ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɨ ɫɬɪɭɤɬɭɪɟ ɢ ɫɨɫɬɚɜɭ ɩɚɪɤɚ 

ɦɚɲɢɧ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɫɢɫɬɟɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 

ɩɨɡɜɨɥɹɟɬ ɭɱɟɫɬɶ. [14] 

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɪɚɛɨɬ ɩɨ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɞɢɧɚɦɢɤɢ 

ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɁɌɆ, ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɪɚɛɨɱɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɁɌɆ, ɨɛɡɨɪ 

ɦɟɬɨɞɨɜ ɚɞɚɩɬɢɜɧɨɝɨ ɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ [15]. ɋɞɟɥɚɧ ɜɵɜɨɞ ɨ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɚɞɚɩɬɢɜɧɵɯ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɁɌɆ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ ɧɚ ɨɫɧɨɜɟ 

ɧɟɣɪɨɫɟɬɟɜɵɯ ɬɟɯɧɨɥɨɝɢɣ Ɋɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɚɧɚɥɢɬɢɤɨ-ɢɦɢɬɚɰɢɨɧɧɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɁɌɆ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɣ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɢ 

ɢɦɢɬɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ ɩɨɞɫɢɫɬɟɦ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ ɜɤɥɸɱɚɸɬɫɹ ɜ ɨɛɳɭɸ 

ɢɦɢɬɚɰɢɨɧɧɭɸ ɦɨɞɟɥɶ. ɉɪɟɞɥɨɠɟɧɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɫɥɭɱɚɣɧɵɯ 

ɜɨɡɦɭɳɟɧɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɁɌɆ ɫɨ ɫɬɨɪɨɧɵ ɧɟɪɨɜɧɨɫɬɟɣ ɦɢɤɪɨɩɪɨɮɢɥɹ 

ɝɪɭɧɬɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɜɵɡɜɚɧɧɵɟ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ ɫɜɨɣɫɬɜ ɝɪɭɧɬɚ 

Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɥɭɱɚɣɧɵɯ ɫɢɝɧɚɥɨɜ ɜɨɡɦɭɳɟɧɢɣ ɩɨɥɭɱɟɧɵ ɜɵɪɚɠɟɧɢɹ 

ɩɟɪɟɞɚɬɨɱɧɵɯ ɮɭɧɤɰɢɣ ɮɨɪɦɢɪɭɸɳɟɝɨ ɮɢɥɶɬɪɚ, ɩɨɡɜɨɥɹɸɳɢɟ ɭɱɟɫɬɶ 

ɩɟɪɟɦɟɧɧɭɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ.  

ɉɪɟɞɫɬɚɜɥɟɧ ɚɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɤɨɧɫɬɪɭɤɰɢɣ 

ɧɨɠɟɣ ɨɬɜɚɥɨɜ ɫɧɟɝɨɭɛɨɪɨɱɧɵɯ ɦɚɲɢɧ. ȼɵɹɜɥɟɧɵ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ 

ɧɟɞɨɫɬɚɬɤɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɵ ɧɨɜɨɝɨ 

ɩɪɢɧɰɢɩɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɭɸ ɫɪɟɞɭ ɫ ɩɨɦɨɳɶɸ ɜɵɫɨɤɨ 

ɢɦɩɭɥɶɫɧɵɯ ɜɢɛɪɚɰɢɣ, ɩɪɢɦɟɧɟɧɢɟ ɤɨɬɨɪɨɝɨ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɞɨɪɨɠɧɵɯ ɦɚɲɢɧ [16]. 
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ȼɵɜɨɞɵ 

ɉɨɞɜɨɞɹ ɢɬɨɝɢ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɬɟɯɧɨɥɨɝɢɢ ɭɛɨɪɤɢ 

ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɣ ɢ ɨɱɢɫɬɤɢ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɨɬ ɧɟɮɬɹɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɭɫɬɪɨɣɫɬɜ ɢ ɩɪɢɥɨɠɟɧɢɣ. Ɉɞɧɚɤɨ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɧɚɧɢɣ 

ɩɨ ɬɟɨɪɢɢ ɪɚɛɨɬɵ ɥɶɞɨɭɛɨɪɨɱɧɵɯ ɦɚɲɢɧ ɜ ɱɚɫɬɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 

ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɨɜ ɢ ɚɥɝɨɪɢɬɦɨɜ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ 

ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɢ ɦɨɧɢɬɨɪɢɧɝɚ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɉɊɈɐȿɋɋȺ ɍȾȺɅȿɇɂə ɇȺɅȿȾȿɃ  

 

Рɚɛɨчɚя гɢɩɨтеɡɚ 

 

ɉɪɢ ɞɟɮɨɪɦɚɰɢɢ ɫɧɟɝɚ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɸɬɫɹ ɟɝɨ ɦɟɯɚɧɢɱɟɫɤɢɟ 

ɫɜɨɣɫɬɜɚ [29], ɩɨɷɬɨɦɭ ɭɫɥɨɜɢɟ ɩɨɫɬɨɹɧɫɬɜɚ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ 
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ɩɪɨɬɢɜɨɪɟɱɢɬ ɮɢɡɢɤɟ ɩɪɨɰɟɫɫɚ. Ʌɨɝɢɱɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɭɝɨɥ   ɜ 

ɮɨɪɦɭɥɟ Ʉɭɥɨɧɚ ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɟɣ ɜɪɟɦɟɧɢ, ɬɚɤɠɟ, ɤɚɤ OC ɢ  : 

0ɋ tg    .                                                                                       (2.1) 

       

ɋɨɜɨɤɭɩɧɨɫɬɶ ɫɜɟɞɟɧɢɣ ɨ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ ɫɧɟɝɚ, ɜ ɫɨɱɟɬɚɧɢɢ ɫ 

ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɢ ɨɩɵɬɨɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɪɟɡɚɧɢɹ 

ɫɧɟɝɚ, ɩɨɡɜɨɥɹɟɬ ɩɪɢɧɹɬɶ ɫɥɟɞɭɸɳɭɸ ɪɚɛɨɱɭɸ ɝɢɩɨɬɟɡɭ ɨ ɩɪɨɬɟɤɚɧɢɢ 

ɩɪɨɰɟɫɫɚ ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɞɚɧɧɨɣ ɢɫɯɨɞɧɨɣ ɩɥɨɬɧɨɫɬɢ ɩɥɭɠɧɵɦ ɪɚɛɨɱɢɦ 

ɨɪɝɚɧɨɦ ɦɚɲɢɧɵ. 

1) ɉɪɨɰɟɫɫ ɪɟɡɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɮɚɡ: 

- ɮɚɡɵ ɞɨɫɬɢɠɟɧɢɹ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɬɨɱɤɟ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɬɟɥɚ 

ɫɤɨɥɶɠɟɧɢɹ; 

- ɮɚɡɵ ɜɵɬɟɫɧɟɧɢɹ ɬɟɥɚ ɫɤɨɥɶɠɟɧɢɹ ɫ ɞɚɥɶɧɟɣɲɢɦ ɟɝɨ ɢɡɦɟɥɶɱɟɧɢɟɦ 

ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɞɚɜɥɟɧɢɹ ɪɚɧɟɟ ɪɚɡɪɭɲɟɧɧɨɝɨ ɫɧɟɝɚ ɜ ɩɪɢɡɦɟ ɜɨɥɨɱɟɧɢɹ; 

2) ȼɧɭɬɪɟɧɧɟɟ ɢ ɜɧɟɲɧɟɟ ɬɪɟɧɢɟ ɫɧɟɝɚ ɧɟɩɪɟɪɵɜɧɨ ɦɟɧɹɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ 

ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ, ɜɫɥɟɞɫɬɜɢɟ ɜɥɢɹɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɧɚɪɭɲɟɧɢɹ 

ɫɨɫɬɨɹɧɢɹ ɫɧɟɝɚ, ɩɨɷɬɨɦɭ ɡɧɚɱɟɧɢɹ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɪɟɡɚɧɢɸ, ɪɚɞɢɭɫɵ ɤɪɭɝɨɜ ɢ ɭɝɥɵ ɧɚɤɥɨɧɚ ɤɚɫɚɬɟɥɶɧɵɯ ɤ ɤɪɭɝɚɦ Ɇɨɪɚ, ɜ 

ɤɚɠɞɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɢ ɞɥɹ ɪɚɡɧɵɯ ɬɢɩɨɜ ɧɚɩɪɹɠɟɧɧɵɯ ɫɨɫɬɨɹɧɢɣ 

ɪɚɡɥɢɱɧɵ. 

3) Ʉɚɫɚɬɟɥɶɧɚɹ, ɩɪɨɜɟɞɟɧɧɚɹ ɧɚ ɩɥɨɫɤɨɫɬɢ  -   ɱɟɪɟɡ ɬɨɱɤɭ ɫ 

ɤɨɨɪɞɢɧɚɬɚɦɢ (0, ɋ0), ɩɨɥɧɨɫɬɶɸ ɨɩɪɟɞɟɥɹɟɬ ɩɨɥɨɠɟɧɢɟ ɬɟɤɭɳɟɝɨ 

ɩɪɟɞɟɥɶɧɨɝɨ ɤɪɭɝɚ Ɇɨɪɚ, ɢɦɟɸɳɟɝɨ ɪɚɞɢɭɫ r , ɧɚ ɩɥɨɫɤɨɫɬɢ   -  . 

4) Ɍɢɩ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɬɨɱɤɟ ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ ɨɛɴɟɦɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ, ɞɥɹ ɫɧɟɝɚ ɞɚɧɧɨɣ ɩɥɨɬɧɨɫɬɢ, ɜ ɨɫɧɨɜɧɨɦ, ɭɝɥɨɦ ɪɟɡɚɧɢɹ ɢ 

ɬɨɥɳɢɧɨɣ ɫɬɪɭɠɤɢ. 

5) Ɂɧɚɱɟɧɢɹ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɡɚɧɢɸ ɜ ɤɚɠɞɵɣ 

ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɨɞɧɨɡɧɚɱɧɨ ɫɜɹɡɚɧɵ ɫ ɜɧɭɬɪɟɧɧɢɦɢ ɭɫɢɥɢɹɦɢ ɱɟɪɟɡ ɭɝɥɵ 

ɜɧɟɲɧɟɝɨ, ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɢ ɞɚɜɥɟɧɢɟ ɩɪɢɡɦɵ ɜɨɥɨɱɟɧɢɹ. 



29 
 

6) Ⱦɨɥɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜ ɫɭɦɦɚɪɧɨɣ ɫɢɥɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɪɟɡɚɧɢɸ, ɫɨɜɦɟɫɬɧɨ ɫ ɪɚɞɢɭɫɨɦ ɩɪɟɞɟɥɶɧɨɝɨ ɤɪɭɝɚ, ɤɚɫɚɬɟɥɶɧɵɦ 

ɧɚɩɪɹɠɟɧɢɟɦ ɢ ɭɝɥɨɦ ɧɚɤɥɨɧɚ ɤɚɫɚɬɟɥɶɧɨɣ, ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɤɪɢɬɟɪɢɹɦɢ 

ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɪɟɠɢɦɚ ɪɟɡɚɧɢɹ. 

7) ɍɩɪɚɜɥɹɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɢ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɪɟɡɚɧɢɹ 

ɫɧɟɝɚ ɤɨɧɤɪɟɬɧɨɣ ɩɥɨɬɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɹɜɥɹɸɬɫɹ ɭɝɨɥ ɪɟɡɚɧɢɹ ɢ 

ɬɨɥɳɢɧɚ ɫɬɪɭɠɤɢ. 

8) ɉɪɢɦɟɧɟɧɢɟ ɩɪɢ ɪɚɫɱɟɬɚɯ ɭɫɪɟɞɧɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɭɞɟɥɶɧɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɡɚɧɢɸ ɧɟ ɨɬɪɚɠɚɟɬ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɷɧɟɪɝɢɢ, ɬɚɤ ɤɚɤ 

ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨɟ ɢɡɦɟɧɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫɧɟɝɚ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɧɚɝɪɭɡɤɢ. 

 

2.1 Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɨɜ ɭɞɚɥɟɧɢɹ ɧɚɥɟɞɟɣ 

 

Ⱥɞɚɩɬɚɰɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɞɨɪɨɠɧɵɯ ɦɚɲɢɧ ɤ ɪɚɡɥɢɱɧɵɦ ɭɫɥɨɜɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɠɟɬ ɛɵɬɶ 

ɨɫɭɳɟɫɬɜɥɟɧɚ ɩɭɬɟɦ ɢɯ ɨɫɧɚɳɟɧɢɹ ɨɞɢɧɨɱɧɵɦ ɪɟɠɭɳɢɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, ɩɪɢ 

ɟɝɨ ɝɪɭɩɩɨɜɨɦ ɪɚɡɦɟɳɟɧɢɢ ɩɨ ɫɯɟɦɚɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɦɟɯɚɧɢɱɟɫɤɨɟ 

ɪɚɡɪɭɲɟɧɢɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɫɪɟɞ ɫ ɦɚɥɨɣ ɷɧɟɪɝɨɟɦɤɨɫɬɶɸ ɩɪɨɰɟɫɫɚ ɢ 

ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɇɨɦɟɧɤɥɚɬɭɪɚ ɨɞɢɧɨɱɧɨɝɨ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɤɨɬɨɪɵɦ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɨɫɧɚɳɚɸɬɫɹ ɪɚɛɨɱɢɟ ɨɪɝɚɧɵ ɦɚɲɢɧ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ 

ɫ ɪɚɡɥɢɱɧɵɦɢ ɫɪɟɞɚɦɢ ɩɪɢ ɢɯ ɦɟɯɚɧɢɱɟɫɤɨɦ ɪɚɡɪɭɲɟɧɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɬɚɛɥɢɰɟ 2.1 

Ɍɚɛɥɢɰɚ 2.1. ‒ Ɉɞɢɧɨɱɧɵɣ ɪɟɠɭɳɢɣ ɢɧɫɬɪɭɦɟɧɬ ɢ ɨɛɥɚɫɬɶ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ 

Ɋɟɠɭɳɢɣ ɢɧɫɬɪɭɦɟɧɬ Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 

Ɂɭɛɶɹ Ɂɟɦɥɟɪɨɣɧɵɟ ɦɚɲɢɧɵ (ɤɨɜɲɨɜɵɟ ɢ ɪɨɬɨɪɧɵɟ ɷɤɫɤɚɜɚɬɨɪɵ), 

ɛɭɥɶɞɨɡɟɪɧɵɟ ɪɵɯɥɢɬɟɥɢ, ɝɪɟɣɞɟɪɧɵɟ ɤɢɪɤɨɜɳɢɤɢ, ɛɚɪɨɜɵɟ ɢ 

ɞɢɫɤɨɮɪɟɡɟɪɧɵɟ ɦɚɲɢɧɵ 

Ɋɟɡɰɵ Ȼɭɪɢɥɶɧɵɟ ɢ ɡɟɦɥɟɪɨɣɧɵɟ ɦɚɲɢɧɵ, ɛɟɫɤɨɜɲɨɜɵɟ 
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ɬɪɚɧɲɟɣɧɵɟ ɷɤɫɤɚɜɚɬɨɪɵ  

Ⱦɢɫɤɨɜɵɣ ɪɟɠɭɳɢɣ 

ɢɧɫɬɪɭɦɟɧɬ (ɞɢɫɤɨɜɵɟ 

ɧɨɠɢ, ɞɢɫɤɨɜɵɟ ɪɟɡɰɵ, 

ɞɢɫɤɨɜɵɟ ɲɚɪɨɲɤɢ) 

ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɨɪɭɞɢɹ: ɥɭɳɢɥɶɧɢɤɢ, ɛɨɪɨɧɵ, ɩɥɭɝɢ, 

ɤɭɥɶɬɢɜɚɬɨɪɵ, ɪɵɯɥɢɬɟɥɢ; 

Ɋɚɛɨɱɢɟ ɨɪɝɚɧɵ ɝɨɪɧɵɯ ɦɚɲɢɧ, ɧɚɩɪɢɦɟɪ, ɩɪɨɯɨɞɱɟɫɤɢɯ 

ɤɨɦɛɚɣɧɨɜ; 

Ȼɭɪɢɥɶɧɵɟ ɢ ɡɟɦɥɟɪɨɣɧɵɟ ɦɚɲɢɧɵ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɡɥɵɯ 

ɝɪɭɧɬɨɜ  

 

Ɉɫɧɨɜɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ ɜɵɛɨɪɚ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɜɟɪɞɵɯ ɫɪɟɞ, ɹɜɥɹɸɬɫɹ ɦɢɧɢɦɚɥɶɧɚɹ 

ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɫɧɚɳɚɟɦɨɝɨ ɬɚɤɢɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, ɢ ɞɨɫɬɚɬɨɱɧɚɹ ɟɝɨ 

ɞɨɥɝɨɜɟɱɧɨɫɬɶ. Ɂɭɛɶɹ ɢ ɪɟɡɰɵ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɪɚɛɨɬɚɸɬ ɜ ɭɫɥɨɜɢɹɯ ɬɪɟɧɢɹ 

ɫɤɨɥɶɠɟɧɢɹ. Ʉɚɠɞɚɹ ɬɨɱɤɚ ɪɟɠɭɳɟɣ ɤɪɨɦɤɢ ɬɚɤɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ 

ɤɨɧɬɚɤɬɢɪɭɟɬ ɫ ɪɚɡɪɭɲɚɟɦɨɣ ɫɪɟɞɨɣ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɢɯ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ − ɨɬ ɦɨɦɟɧɬɚ ɡɚɝɥɭɛɥɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ ɜ ɪɚɡɪɭɲɚɟɦɵɣ 

ɦɚɫɫɢɜ, ɞɨ ɦɨɦɟɧɬɚ ɟɝɨ ɜɵɝɥɭɛɥɟɧɢɹ ɢɡ ɧɟɝɨ ɩɪɢ ɡɚɜɟɪɲɟɧɢɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɨɩɟɪɚɰɢɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɜɟɥɢɱɢɧɚ ɩɭɬɢ ɬɪɟɧɢɹ ɤɚɠɞɨɣ 

ɢɡ ɷɬɢɯ ɬɨɱɟɤ, ɛɭɞɟɬ ɪɚɜɧɚ ɩɭɬɢ, ɩɪɨɣɞɟɧɧɨɦɭ ɪɟɠɭɳɟɣ ɤɪɨɦɤɨɣ 

ɢɧɫɬɪɭɦɟɧɬɚ ɡɚ ɭɤɚɡɚɧɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ. 

Ɍɚɤɨɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɨɜɵɲɟɧɧɵɦɢ ɞɢɧɚɦɢɱɟɫɤɢɦɢ 

ɧɚɝɪɭɡɤɚɦɢ ɧɚ ɪɟɠɭɳɢɣ ɢɧɫɬɪɭɦɟɧɬ ɢ ɪɚɛɨɱɢɣ ɨɪɝɚɧ ɜ ɰɟɥɨɦ, ɫɩɨɫɨɛɫɬɜɭɟɬ 

ɛɵɫɬɪɨɦɭ ɢɡɧɚɲɢɜɚɧɢɸ ɢ ɩɨɥɨɦɤɚɦ ɢɧɫɬɪɭɦɟɧɬɚ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɫɭɳɟɫɬɜɟɧɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɡɭɛɶɟɜ ɢ ɪɟɡɰɨɜ ɹɜɥɹɟɬɫɹ ɦɚɥɚɹ 

ɲɢɪɢɧɚ ɪɟɠɭɳɟɣ ɤɪɨɦɤɢ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɧɚɱɢɬɟɥɶɧɨɝɨ 

ɭɦɟɧɶɲɟɧɢɹ ɲɚɝɚ ɪɚɫɫɬɚɧɨɜɤɢ ɢ ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɟɞɢɧɢɰ ɢɧɫɬɪɭɦɟɧɬɚ 

ɧɚ ɪɚɛɨɱɢɯ ɨɪɝɚɧɚɯ. ɋɧɢɠɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɚɤɢɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɬɚɤɠɟ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɢɯ ɧɢɡɤɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɜɵɧɨɫɭ ɩɪɨɞɭɤɬɨɜ ɪɚɡɪɭɲɟɧɢɹ ɢɡ 

ɡɚɛɨɹ. 

Ⱦɢɫɤɨɜɵɣ ɪɟɠɭɳɢɣ ɢɧɫɬɪɭɦɟɧɬ ɪɚɛɨɬɚɟɬ ɜ ɭɫɥɨɜɢɹɯ ɬɪɟɧɢɹ ɤɚɱɟɧɢɹ. 

Ʉɚɠɞɚɹ ɬɨɱɤɚ ɟɝɨ ɪɟɠɭɳɟɣ ɤɪɨɦɤɢ ɩɪɢ ɩɟɪɟɤɚɬɵɜɚɧɢɢ ɞɢɫɤɚ ɩɨ ɡɚɛɨɸ 
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ɩɨɝɪɭɠɚɟɬɫɹ ɜ ɦɚɫɫɢɜ ɪɚɡɪɭɲɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɰɢɤɥɨɢɞɟ ɬɨɥɶɤɨ ɧɚ 

ɜɟɥɢɱɢɧɭ ɝɥɭɛɢɧɵ ɪɟɡɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɩɭɬɶ ɬɪɟɧɢɹ ɤɚɠɞɨɣ ɢɡ ɷɬɢɯ ɬɨɱɟɤ 

ɫɧɢɠɚɟɬɫɹ ɜ ɞɟɫɹɬɤɢ ɪɚɡ ɩɨ ɫɪɚɜɧɟɧɢɸ, ɧɚɩɪɢɦɟɪ ɫ ɩɭɬɟɦ ɬɪɟɧɢɹ ɬɨɱɟɤ, 

ɫɨɫɬɚɜɥɹɸɳɢɯ ɪɟɠɭɳɭɸ ɤɪɨɦɤɭ ɡɭɛɚ. Ɍɨɱɤɢ ɬɟɥɚ ɞɢɫɤɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ 

ɛɥɢɠɟ ɤ ɨɫɢ ɟɝɨ ɜɪɚɳɟɧɢɹ, ɩɨɝɪɭɠɚɸɬɫɹ ɜ ɪɚɡɪɭɲɚɟɦɵɣ ɦɚɫɫɢɜ ɩɨ 

ɭɤɨɪɨɱɟɧɧɵɦ ɰɢɤɥɨɢɞɚɦ, ɢ ɢɯ ɩɭɬɶ ɬɪɟɧɢɹ ɬɚɤɠɟ ɭɦɟɧɶɲɚɟɬɫɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɷɬɨɝɨ ɭɦɟɧɶɲɚɸɬɫɹ ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɧɚɜɟɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɧɚ 

ɜɫɸ ɛɚɡɨɜɭɸ ɦɚɲɢɧɭ ɜ ɰɟɥɨɦ, ɫɧɢɠɚɟɬɫɹ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, 

ɩɨɜɵɲɚɟɬɫɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɢɧɫɬɪɭɦɟɧɬɚ, ɫɨɡɞɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ 

ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ ɢ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɱɟɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɫɧɚɳɚɟɦɨɝɨ ɞɢɫɤɨɜɵɦ ɪɟɠɭɳɢɦ ɢɧɫɬɪɭɦɟɧɬɨɦ. 

Ɉɱɟɜɢɞɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɞɢɫɤɨɜɨɝɨ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɡɭɛɶɹɦɢ ɢ ɪɟɡɰɚɦɢ ɢ ɨɛɭɫɥɨɜɥɟɧ ɟɝɨ ɜɵɛɨɪ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 

ɞɚɧɧɨɣ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ. 

ɂɡɜɟɫɬɧɨ ɨ ɲɢɪɨɤɨɦ ɩɪɢɦɟɧɟɧɢɢ ɬɚɤɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɪɭɞɢɣ: ɥɭɳɢɥɶɧɢɤɚɯ, ɛɨɪɨɧɚɯ, ɩɥɭɝɚɯ, 

ɤɭɥɶɬɢɜɚɬɨɪɚɯ, ɪɵɯɥɢɬɟɥɹɯ [57–59], ɜ ɩɪɨɯɨɞɱɟɫɤɢɯ ɤɨɦɛɚɣɧɚɯ ɩɪɢ 

ɪɚɡɪɚɛɨɬɤɟ ɝɨɪɧɵɯ ɩɨɪɨɞ [60–64], ɚ ɬɚɤɠɟ ɜ ɪɚɛɨɱɢɯ ɨɪɝɚɧɚɯ ɛɭɪɨɜɵɯ [65], 

ɡɟɦɥɟɪɨɣɧɵɯ ɦɚɲɢɧ [66-67] ɢ ɧɚ ɛɭɥɶɞɨɡɟɪɧɵɯ ɪɵɯɥɢɬɟɥɹɯ [71-74] ɩɪɢ 

ɪɚɡɪɚɛɨɬɤɟ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ. 

ɇɚɢɛɨɥɶɲɢɦ ɦɧɨɝɨɨɛɪɚɡɢɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬɥɢɱɚɸɬɫɹ 

ɞɢɫɤɨɜɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɫɟɥɶɯɨɡɨɪɭɞɢɣ. ɗɬɨ ɞɢɫɤɢ ɫ ɝɥɚɞɤɢɦ ɥɟɡɜɢɟɦ 

(ɩɥɨɫɤɢɟ ɢ ɫɮɟɪɢɱɟɫɤɢɟ), ɫɮɟɪɢɱɟɫɤɢɟ ɞɢɫɤɢ ɫ V – ɨɛɪɚɡɧɵɦɢ ɜɵɪɟɡɚɦɢ, 

ɞɢɫɤɢ ɫ ɩɹɬɶɸ ɜɵɩɭɤɥɵɦɢ ɥɨɩɚɫɬɹɦɢ (ɜ ɮɨɪɦɟ ɰɜɟɬɤɚ), ɫɮɟɪɢɱɟɫɤɢɟ 

ɜɵɪɟɡɧɵɟ ɞɢɫɤɢ ɫ ɡɭɛɶɹɦɢ, ɪɟɠɭɳɢɟ ɤɪɨɦɤɢ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ ɩɨ 

ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɫɩɢɪɚɥɢ, ɡɚɞɚɧɧɨɣ ɨɩɪɟɞɟɥɟɧɧɨɣ ɮɨɪɦɭɥɨɣ, ɫɮɟɪɢɱɟɫɤɢɟ 

ɜɵɪɟɡɧɵɟ ɞɢɫɤɢ ɫ ɲɟɫɬɶɸ ɜɵɪɟɡɚɦɢ (ɜ ɮɨɪɦɟ ɡɜɟɡɞɵ ɫ ɲɟɫɬɶɸ ɜɟɪɲɢɧɚɦɢ), 

ɩɥɨɫɤɢɟ ɲɟɫɬɢɭɝɨɥɶɧɵɟ ɞɢɫɤɢ ɫ ɩɪɹɦɵɦɢ ɪɟɠɭɳɢɦɢ ɤɪɨɦɤɚɦɢ, ɩɪɨɪɟɡɧɵɟ 

ɞɢɫɤɢ ɥɭɳɢɥɶɧɢɤɨɜ ɢ ɬ.ɞ. 
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Ɉɞɧɚɤɨ ɨɫɧɨɜɧɨɣ ɰɟɥɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɟɥɶɯɨɡɨɪɭɞɢɣ, ɨɫɧɚɳɚɟɦɵɯ 

ɪɚɡɥɢɱɧɵɦ ɞɢɫɤɨɜɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, ɹɜɥɹɟɬɫɹ ɧɟ ɪɚɡɪɭɲɟɧɢɟ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɪɟɞɵ ɤɚɤ ɬɚɤɨɜɨɟ, ɚ ɨɛɟɫɩɟɱɟɧɢɟ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɬɪɟɛɨɜɚɧɢɣ ɤ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɹ: ɫɨɛɥɸɞɟɧɢɸ ɡɚɞɚɧɧɨɣ 

ɝɥɭɛɢɧɵ ɨɛɪɚɛɨɬɤɢ, ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɨɱɢɳɟɧɢɸ ɩɨɥɟɣ ɨɬ ɫɨɪɧɹɤɨɜ, ɫɨɡɞɚɧɢɸ 

ɦɟɥɤɨɤɨɦɤɨɜɚɬɨɣ, ɯɨɪɨɲɨ ɜɵɪɨɜɧɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɬ.ɞ. 

ɇɚɭɱɧɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢɧɫɬɪɭɦɟɧɬɚ ɞɚɟɬɫɹ 

ɭɱɟɧɵɦɢ ɢ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɨɬɪɚɫɥɢ ɩɪɢ ɢɡɭɱɟɧɢɢ ɩɪɨɰɟɫɫɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɬɚɤɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɫ ɩɨɱɜɨɣ ɢ ɪɚɫɬɢɬɟɥɶɧɵɦɢ ɨɫɬɚɬɤɚɦɢ. ȼɵɛɨɪ ɮɨɪɦɵ 

ɢɧɫɬɪɭɦɟɧɬɚ, ɟɝɨ ɭɝɥɚ ɚɬɚɤɢ, ɝɥɭɛɢɧɵ ɨɛɪɚɛɨɬɤɢ ɢ ɫɤɨɪɨɫɬɧɵɯ ɪɟɠɢɦɨɜ 

ɫɟɥɶɯɨɡɨɪɭɞɢɣ ɡɚɜɢɫɢɬ ɨɬ ɩɪɢɧɹɬɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɧɤɪɟɬɧɵɦɢ ɩɨɱɜɟɧɧɨ- 

ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɦɟɫɬɧɨɫɬɢ, ɫɩɨɫɨɛɨɜ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜ. 

ȼɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɨɫɧɚɳɚɟɦɨɟ ɞɢɫɤɨɜɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ 

ɪɚɛɨɱɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɚɲɢɧ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ 

ɪɚɡɪɭɲɟɧɢɹ ɝɨɪɧɵɯ ɩɨɪɨɞ ɢ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ. Ɂɞɟɫɶ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ 

ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɞɢɫɤɨɜɵɟ ɢɧɫɬɪɭɦɟɧɬɵ (ɪɟɡɰɵ, ɲɚɪɨɲɤɢ), ɮɨɪɦɚ 

ɤɨɬɨɪɵɯ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

ɚ – ɬɢɩ Ⱥ; ɛ – ɬɢɩ Ȼ 

Ɋɢɫɭɧɨɤ 2.1 ‒ Ɍɢɩɵ ɞɢɫɤɨɜɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ 

Ʉɨɧɫɬɪɭɤɰɢɢ ɡɭɛɱɚɬɵɯ ɢ ɲɬɵɪɟɜɵɯ ɲɚɪɨɲɟɤ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɪɚɛɨɬɵ 

ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɡɪɭɲɟɧɢɹ ɩɪɨɱɧɵɯ 

ɝɨɪɧɵɯ ɩɨɪɨɞ ɢ ɫɥɨɠɧɵ ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ. 
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Ⱦɢɫɤɨɜɵɣ ɪɟɡɟɰ ɬɢɩɚ Ⱥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɪɚɳɚɸɳɢɣɫɹ ɧɚ ɨɫɢ ɞɢɫɤ 

ɫ ɧɟɩɪɟɪɵɜɧɵɦ ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɤɥɢɧɨɜɵɦ ɨɛɨɞɨɦ, ɩɟɪɟɤɚɬɵɜɚɸɳɢɣɫɹ ɩɪɢ 

ɪɚɛɨɬɟ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɛɨɹ ɢ ɜɧɟɞɪɹɸɳɢɣɫɹ ɜ ɧɟɟ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɭɫɢɥɢɹ 

ɩɨɞɚɱɢ. 

Ⱦɢɫɤɨɜɵɣ ɪɟɡɟɰ ɬɢɩɚ Ȼ ɢɦɟɟɬ ɫɢɦɦɟɬɪɢɱɧɵɣ ɧɟɩɪɟɪɵɜɧɵɣ 

ɞɜɭɯɫɬɨɪɨɧɧɢɣ ɤɥɢɧɨɜɨɣ ɨɛɨɞ ɢ ɪɚɡɪɭɲɚɟɬ ɦɚɫɫɢɜ ɡɚɛɨɹ, ɛɭɞɭɱɢ 

ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ ɩɨɞ ɩɪɹɦɵɦ ɭɝɥɨɦ ɤ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ. 

ɒɢɪɨɤɨɦɚɫɲɬɚɛɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɞɢɫɤɨɜɨɝɨ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɫ ɝɨɪɧɵɦɢ ɩɨɪɨɞɚɦɢ ɩɪɢ ɢɯ ɪɚɡɪɚɛɨɬɤɟ 

ɩɪɨɯɨɞɱɟɫɤɢɦɢ ɤɨɦɛɚɣɧɚɦɢ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɂɧɫɬɢɬɭɬɟ ɝɨɪɧɨɝɨ ɞɟɥɚ ɢɦ. Ⱥ. Ⱥ. 

ɋɤɨɱɢɧɫɤɨɝɨ (ɂȽȾ) Ʌ. ɂ. Ȼɚɪɨɧɨɦ, Ʌ. Ȼ. Ƚɥɚɬɦɚɧɨɦ, ɋ. Ʌ. Ɂɚɝɨɪɫɤɢɦ ɢ ɞɪ. 

[89–92]. 

ȼ ɪɚɛɨɬɚɯ ɥɚɛɨɪɚɬɨɪɢɢ ɪɚɡɪɭɲɟɧɢɹ ɝɨɪɧɵɯ ɩɨɪɨɞ ɂȽȾ ɢɦ. Ⱥ. Ⱥ. 

ɋɤɨɱɢɧɫɤɨɝɨ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɞɢɫɤɨɜɵɦ ɪɟɡɰɚɦ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɬɟɪɦɢɧ 

«ɞɢɫɤɨɜɚɹ ɲɚɪɨɲɤɚ». Ɍɢɩɵ ɞɢɫɤɨɜɵɯ ɪɟɡɰɨɜ Ⱥ ɢ Ȼ, ɢɡɨɛɪɚɠɟɧɧɵɟ ɧɚ 

ɪɢɫɭɧɤɟ 2.7, ɢɦɟɧɨɜɚɥɢɫɶ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɚɧɝɟɧɰɢɚɥɶɧɨɣ ɢ ɥɨɛɨɜɨɣ 

ɞɢɫɤɨɜɵɦɢ ɲɚɪɨɲɤɚɦɢ. Ɉɫɨɛɟɧɧɨɫɬɶ ɥɨɛɨɜɨɣ ɞɢɫɤɨɜɨɣ ɲɚɪɨɲɤɢ ɫɨɫɬɨɢɬ ɜ 

ɬɨɦ, ɱɬɨ ɨɧɚ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɦɟɳɟɧɚ ɬɨɥɶɤɨ ɩɨɞ ɩɪɹɦɵɦ ɭɝɥɨɦ ɤ ɩɨɜɟɪɯɧɨɫɬɢ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɡɚɛɨɹ ɢ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɞɨɥɶ ɢ ɜɝɥɭɛɶ ɧɟɝɨ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 

ɜ ɩɨɫɥɟɞɧɟɦ ɛɨɪɨɡɞɵ. 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɥɨɛɨɜɨɣ, ɞɢɫɤɨɜɚɹ ɬɚɧɝɟɧɰɢɚɥɶɧɚɹ ɲɚɪɨɲɤɚ 

ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɨɞ ɨɫɬɪɵɦ ɭɝɥɨɦ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɛɨɹ, ɪɚɛɨɬɚɟɬ ɜ ɭɫɬɭɩɟ ɢ 

ɩɪɨɢɡɜɨɞɢɬ ɫɤɨɥ ɩɨɪɨɞɵ ɤɪɭɩɧɵɦɢ ɮɪɚɤɰɢɹɦɢ ɜ ɫɬɨɪɨɧɭ ɨɛɧɚɠɟɧɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ (ɪɢɫɭɧɨɤ 2.2). 

Ⱦɢɫɤ ɲɚɪɨɲɤɢ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɭɫɟɱɟɧɧɨɝɨ ɤɨɧɭɫɚ ɢ 

ɭɝɥɨɦ ɡɚɨɫɬɪɟɧɢɹ δ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɥɨɳɚɞɢ ɬɪɟɧɢɹ ɛɨɥɶɲɟɝɨ ɨɫɧɨɜɚɧɢɹ 

ɤɨɧɭɫɚ ɨɛ ɦɚɫɫɢɜ ɞɢɫɤ ɧɚɤɥɨɧɟɧ ɤ ɭɫɬɭɩɭ ɩɨɞ ɭɝɥɨɦ γ, ɤɨɬɨɪɵɣ ɧɚɡɵɜɚɸɬ 

«ɡɚɞɧɢɦ ɭɝɥɨɦ» ɢɥɢ «ɭɝɥɨɦ ɚɬɚɤɢ». 

ɉɟɪɟɱɢɫɥɟɧɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɞɢɫɤɨɜɨɣ ɬɚɧɝɟɧɰɢɚɥɶɧɨɣ ɲɚɪɨɲɤɢ, 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɚɡɦɟɳɟɧɢɹ ɬɚɤɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɜ ɪɚɡɥɢɱɧɵɯ 
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ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɩɨɥɨɠɟɧɢɹɯ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɜɟɪɯɧɨɫɬɟɣ ɪɚɡɪɭɲɚɟɦɨɝɨ 

ɦɚɫɫɢɜɚ ɦɨɝɭɬ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɪɚɰɢɨɧɚɥɶɧɵɟ ɭɝɥɵ ɪɟɡɚɧɢɹ ɢ ɞɨɫɬɚɬɨɱɧɨɟ 

ɦɧɨɝɨɨɛɪɚɡɢɟ ɫɯɟɦ ɪɚɡɦɟɳɟɧɢɹ ɷɬɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɧɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ 

ɪɚɛɨɱɢɯ ɨɪɝɚɧɚɯ. 

 

h – ɝɥɭɛɢɧɚ ɪɟɡɚɧɢɹ; t– ɲɚɝ ɪɟɡɚɧɢɹ; γ − ɡɚɞɧɢɣ ɭɝɨɥ; δ – ɭɝɨɥ 

ɡɚɨɫɬɪɟɧɢɹ; D – ɞɢɚɦɟɬɪ ɲɚɪɨɲɤɢ; R – ɪɚɞɢɭɫ ɡɚɤɪɭɝɥɟɧɢɹ ɪɚɛɨɱɟɣ 

(ɪɟɠɭɳɟɣ) ɤɪɨɦɤɢ 

Ɋɢɫɭɧɨɤ 2.2. ‒ ɋɯɟɦɚ ɪɚɛɨɬɵ ɞɢɫɤɨɜɨɣ ɬɚɧɝɟɧɰɢɚɥɶɧɨɣ ɲɚɪɨɲɤɢ 

 

Ʉɪɨɦɟ ɬɨɝɨ, ɢɡɜɟɫɬɧɨ, ɱɬɨ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɪɚɡɪɭɲɟɧɢɹ ɬɜɟɪɞɵɯ 

ɫɪɟɞ ɞɢɫɤɨɜɵɦɢ ɬɚɧɝɟɧɰɢɚɥɶɧɵɦɢ ɲɚɪɨɲɤɚɦɢ, ɧɚ 20 – 30 % ɧɢɠɟ, ɱɟɦ 

ɥɨɛɨɜɵɦɢ. 

ɉɨ ɭɤɚɡɚɧɧɵɦ ɩɪɢɱɢɧɚɦ, ɢɦɟɧɧɨ ɞɢɫɤɨɜɚɹ ɬɚɧɝɟɧɰɢɚɥɶɧɚɹ ɲɚɪɨɲɤɚ, 

ɯɚɪɚɤɬɟɪɢɡɭɟɦɚɹ ɬɟɪɦɢɧɨɦ «Ⱦɢɫɤɨɜɵɣ ɪɟɠɭɳɢɣ ɢɧɫɬɪɭɦɟɧɬ» ɩɪɢɧɹɬɚ ɤ 

ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɞɚɧɧɨɣ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɜ ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɚ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɨɫɧɚɳɟɧɢɹ ɢɦ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɝɨ 

ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

2.2 Ɋɚɡɪɚɛɨɬɤɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɶɸ, ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 

ɩɪɨɰɟɫɫɚ ɞɨɥɠɧɚ ɨɬɪɚɠɚɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ ɩɪɢ ɪɚɛɨɬɟ 

ɫɧɟɝɨɭɛɨɪɳɢɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ ɫɜɹɡɶ 

ɦɟɠɞɭ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɪɟɞɵ, ɩɪɢɜɟɞɟɧɧɵɦ ɤ ɪɚɛɨɱɟɦɭ ɨɪɝɚɧɭ, ɢ 

ɜɧɭɬɪɟɧɧɢɦɢ ɭɫɢɥɢɹɦɢ, ɞɟɣɫɬɜɭɸɳɢɦɢ ɜ ɦɨɦɟɧɬ ɨɬɪɵɜɚ ɬɟɥɚ ɫɤɨɥɶɠɟɧɢɹ ɨɬ 

ɦɚɫɫɢɜɚ. 

Ɋɚɧɧɟɟ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɚɛɨɱɚɹ ɝɢɩɨɬɟɡɚ ɨ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɦ ɦɟɯɚɧɢɡɦɟ 

ɪɚɡɪɭɲɟɧɢɹ ɫɧɟɠɧɨɝɨ ɦɚɫɫɢɜɚ. ɍɫɬɚɧɨɜɥɟɧɚ ɜɡɚɢɦɨɫɜɹɡɶ ɇȾɋ ɜ ɬɨɱɤɟ 

ɨɛɴɟɦɚ ɩɪɢɡɦɵ ɜɨɥɨɱɟɧɢɹ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɨɰɟɫɫɚ ɪɟɡɚɧɢɹ ɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ 

ɜɟɤɬɨɪɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɪɟɞɵ. Ɋɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɪɟɞɵ ɩɨ ɨɝɢɛɚɸɳɟɣ ɩɪɟɞɟɥɶɧɵɯ 

ɤɪɭɝɨɜ Ɇɨɪɚ. ȼɵɞɜɢɧɭɬɚɹ ɝɢɩɨɬɟɡɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɨɥɧɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɩɨɞɯɨɞɨɦ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɭɝɥɚ ɫɞɜɢɝɚ ɩɪɢ ɪɟɡɚɧɢɢ ɝɪɭɧɬɚ, 

ɢɡɥɨɠɟɧɧɵɦ ɜ ɪɚɛɨɬɟ ȿ.ɂ. Ȼɟɪɟɫɬɨɜɚ [33]. 

ɉɪɢɧɰɢɩɢɚɥɶɧɨɟ ɪɚɡɥɢɱɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɨɬ ɦɨɞɟɥɢ ɪɟɡɚɧɢɹ ɝɪɭɧɬɚ, ɩɪɟɞɥɨɠɟɧɧɨɣ ɩɪɨɮɟɫɫɨɪɨɦ ȿ.ɂ. 

Ȼɟɪɟɫɬɨɜɵɦ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɟɩɨɫɬɨɹɧɫɬɜɟ ɜɟɥɢɱɢɧ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ 

ɬɪɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɢ ɥɶɞɚ, ɢɡ-ɡɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢɡɦɟɧɟɧɢɣ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫɧɟɝɚ ɜ ɬɨɱɤɟ. 

Ɍɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɧɟɝɚ 

ɞɟɣɫɬɜɢɸ ɧɨɪɦɚɥɶɧɵɯ ɢ ɤɚɫɚɬɟɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚɦ ɧɟ ɢɡɜɟɫɬɧɨ, ɚ ɬɚɤɠɟ 

ɭɱɢɬɵɜɚɹ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɱɢɫɬɨɝɨ ɪɚɫɬɹɠɟɧɢɹ ɢ ɫɞɜɢɝɚ, 

ɩɪɢɯɨɞɢɬɫɹ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɧɚ «ɩɨɱɬɢ ɨɩɬɢɦɚɥɶɧɵɟ» ɪɟɠɢɦɵ ɪɟɡɚɧɢɹ. 

Ɍɚɤɢɟ ɪɟɠɢɦɵ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ, ɦɨɝɭɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ 

ɧɚ ɩɪɚɤɬɢɤɟ, ɢ ɩɨ ɫɜɨɢɦ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɛɥɢɤɢ ɤ ɨɩɬɢɦɚɥɶɧɵɦ. 

Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɚɞɟɤɜɚɬɧɨɫɬɢ ɥɸɛɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

ɹɜɥɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɨɥɭɱɚɟɦɵɯ ɫ ɟɟ ɩɨɦɨɳɶɸ ɪɟɡɭɥɶɬɚɬɨɜ, ɨɩɵɬɧɵɦ 

ɞɚɧɧɵɦ. ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɩɪɨɛɥɟɦɟ, ɡɧɚɱɟɧɢɟ ɫɢɥɵ 

ɬɹɠɟɫɬɢ ɫɧɟɝɚ ɢ ɨɛɴɟɦɚ ɩɪɢɡɦɵ ɜɨɥɨɱɟɧɢɹ, ɞɨɥɠɧɚ ɛɵɬɶ ɬɚɤɢɦ, ɤɨɬɨɪɨɟ 

ɩɨɫɥɟ ɩɨɞɫɬɚɧɨɜɤɢ ɜ ɭɪɚɜɧɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɬɨɠɞɟɫɬɜɟɧɧɨ ɢɥɢ ɫ 
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ɞɨɩɭɫɬɢɦɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ 

ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɢɥɵ ɧɚ ɪɚɛɨɱɟɦ ɨɪɝɚɧɟ. 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫɢɥ ɩɪɢ ɪɟɡɚɧɢɢ (ɪɢɫɭɧɨɤ 2.3) ɜɤɥɸɱɚɟɬ ɫɢɥɭ R, 

ɧɚɩɪɚɜɥɟɧɧɭɸ ɤ ɧɨɪɦɚɥɢ ɧɨɠɚ ɩɨɞ ɭɝɥɨɦ  , ɢ ɫɢɥɭ G ɞɚɜɥɟɧɢɹ ɫɧɟɝɚ 

ɩɪɢɡɦɵ. 

ɋɢɥɚ R – ɫɭɦɦɚɪɧɚɹ ɫɢɥɚ, ɩɪɢɥɨɠɟɧɧɚɹ ɤ ɨɬɜɚɥɭ: 2 2
B ȽR P P   ɫɨɫɬɨɢɬ 

ɢɡ ɫɨɫɬɚɜɥɹɸɳɢɯ Ɋȼ ɢ ɊȽ, ɫɜɹɡɚɧɧɵɯ ɱɟɪɟɡ ɭɝɨɥ, а ɪɟɡɚɧɢɹ ɢ ɭɝɨɥ   ɜɧɟɲɧɟɝɨ 

ɬɪɟɧɢɹ. 
 

( )ȼ

Ƚ

Ɋ
ctg a

Ɋ
  .                                               (2.2.1) 

 

ɇɨɠ ɧɚɤɥɨɧɟɧ ɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ х ɩɨɞ ɭɝɥɨɦ ɪɟɡɚɧɢɹ а, ɢ ɫɧɢɦɚɟɬ 

ɫɬɪɭɠɤɭ ɬɨɥɳɢɧɨɣ h ɢ ɲɢɪɢɧɨɣ b. ɋɬɪɭɠɤɚ ɨɬɞɟɥɹɟɬɫɹ ɨɬ ɦɚɫɫɢɜɚ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɫɞɜɢɝɚ ɩɨ ɩɥɨɳɚɞɤɟ Аȼ, ɧɚɤɥɨɧɟɧɧɨɣ ɤ ɨɫɢ х ɩɨɞ ɭɝɥɨɦ ɫɞɜɢɝɚ  . 

ɇɚ ɩɥɨɳɚɞɤɭ ɫɞɜɢɝɚ ɞɟɣɫɬɜɭɟɬ ɪɟɚɤɰɢɹ ȿ, ɤɨɬɨɪɚɹ ɨɬɤɥɨɧɟɧɚ ɨɬ ɧɨɪɦɚɥɢ ɤ 

ɩɥɨɳɚɞɤɟ ɫɞɜɢɝɚ ɧɚ ɭɝɨɥ ɪ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ. ȼ ɩɥɨɫɤɨɫɬɢ ɫɞɜɢɝɚ ɫɢɥɚ ȿ 

ɞɚɟɬ ɧɨɪɦɚɥɶɧɭɸ ɢ ɤɚɫɚɬɟɥɶɧɭɸ ɫɨɫɬɚɜɥɹɸɳɢɟ. ɉɪɨɟɤɬɢɪɭɹ ɫɢɥɵ ɧɚ ɨɫɢ х, z, 

ɩɨɥɭɱɢɦ ɞɜɚ ɭɪɚɜɧɟɧɢɹ ɫ ɧɟɢɡɜɟɫɬɧɵɦɢ ȿ, ɪ. 

 

sin( ) sin( ) cos 0
cos( ) cos( ) sin 0
E p R a C

E p R a C G
  

  




    
     

                         (2.2.2) 

 

ɋɨɝɥɚɫɧɨ ɡɚɤɨɧɭ Ʉɭɥɨɧɚ ɞɥɹ ɫɵɩɭɱɟɣ ɫɪɟɞɵ ɫɨ ɫɰɟɩɥɟɧɢɟɦ, 

ɤɚɫɚɬɟɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ȿ ɜɤɥɸɱɚɟɬ ɫɢɥɭ ɫɰɟɩɥɟɧɢɹ, ɪɚɜɧɭɸ ɫɢɥɟ, 

ɤɨɬɨɪɭɸ ɧɚɞɨ ɩɪɢɥɨɠɢɬɶ ɤ ɧɟɩɨɞɜɢɠɧɨɦɭ ɬɟɥɭ ɫɤɨɥɶɠɟɧɢɹ, ɩɟɪɟɞ ɧɚɱɚɥɨɦ 

ɟɝɨ ɫɠɚɬɢɹ, ɜ ɦɨɦɟɧɬ, ɤɨɝɞɚ 0  . ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɦɟɬɨɞɚ 

ɪɚɡɞɟɥɶɧɨɣ ɨɰɟɧɤɢ ɜɟɥɢɱɢɧ ɫɰɟɩɥɟɧɢɹ ɢ ɬɪɟɧɢɹ [31]. ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ 

ɬɪɟɧɢɟ ɤɚɤ ɦɢɤɪɨɫɞɜɢɝɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ  , ɬɨ ɫɢɥɵ ɫɰɟɩɥɟɧɢɹ ɮɢɡɢɱɟɫɤɢ 

ɫɯɨɠɢ ɫ ɫɢɥɚɦɢ ɬɪɟɧɢɹ, ɢ ɜɫɹɤɨɟ ɢɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɬɪɟɧɢɢ 
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ɢ ɧɚ ɫɰɟɩɥɟɧɢɢ ɦɢɤɪɨɱɚɫɬɢɰ. ɉɨɷɬɨɦɭ ɫɢɥɚ ɋ, ɞɟɣɫɬɜɭɸɳɚɹ ɜɞɨɥɶ ɩɥɨɳɚɞɤɢ 

ɫɞɜɢɝɚ, ɫɨɫɬɨɢɬ ɢɡ ɦɝɧɨɜɟɧɧɨɣ ɫɢɥɵ ɫɰɟɩɥɟɧɢɹ ɋɆȽɇ ɢ ɤɚɫɚɬɟɥɶɧɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɢɥɵ ȿ. 

ɋɯɟɦɚ ɫɢɥ ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɢ ɥɶɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

 

   

sinɆȽɇɋ ɋ ȿ                                       (2.3.3) 

 

 

 

Ɋɢɫɭɧɨɤ 2.3 – ɋɯɟɦɚ ɫɢɥ ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɢ ɥɶɞɚ 

 

ɉɨɞɫɬɚɜɢɜ (2.2.3) ɜ (2.2.2) ɢ ɢɦɟɹ ɜ ɜɢɞɭ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ 

ɡɚɜɢɫɢɦɨɫɬɢ [36], ɫɥɟɞɭɸɳɢɟ ɢɡ ɪɢɫɭɧɤɚ 2.3: 

 

      

sin( ) cos ,
cos( ) sin
sin cos( )
cos sin( )

p a
p a

a
a



 
 








 
 
 
 

                                     (2.2.4) 

ɩɨɥɭɱɢɦ ɭɪɚɜɧɟɧɢɹ ɫɜɹɡɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɢɯ 

ɚɤɬɢɜɧɵɯ ɫɢɥ R, G ɫ ɪɟɚɤɰɢɟɣ E ɢ ɟɟ ɭɝɥɨɜɨɣ ɤɨɨɪɞɢɧɚɬɨɣ  . 
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(cos sin sin( )) sin( )

(sin sin cos( )) cos( )
ɆȽɇ Ƚ

ɆȽɇ B

E a a C a p Ɋ
E a a C a p Ɋ G

 
 





    
      

              (2.2.5) 

 

ɝɞɟ   ɋɆȽɇ - ɦɝɧɨɜɟɧɧɚɹ ɫɢɥɚ ɫɰɟɩɥɟɧɢɹ, ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ 

ɫɞɜɢɝɚ 

0ɆȽɇ ɋȾȼɋ ɋ F  

 

ɫо - ɭɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɦɝɧɨɜɟɧɧɨɣ ɫɢɥɵ ɫɰɟɩɥɟɧɢɹ, ɨɬɧɟɫɟɧɧɨɣ ɤ ɟɞɢɧɢɰɟ 

ɩɥɨɳɚɞɢ ɫɞɜɢɝɚ, ɡɚɜɢɫɹɳɟɟ ɨɬ ɫɨɫɬɨɹɧɢɹ ɫɧɟɝɚ ɢ ɩɪɢɧɢɦɚɟɦɨɟ ɫɨɝɥɚɫɧɨ [27]. 

 

ɋɨɫɬɚɜɥɹɸɳɢɟ ɫɢɥɵ R (ɪɢɫɭɧɨɤ 2.4) ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 

        
cos( ),
sin( )

B

Ƚ

P R a
P R a








 
 

                                                  (2.2.6) 

 

Ɋɢɫɭɧɨɤ 2.4 – ɋɨɫɬɚɜɥɹɸɳɢɟ ɚɤɬɢɜɧɵɯ ɫɢɥ ɩɪɢ ɪɟɡɚɧɢɢ ɫɧɟɝɚ 

ɇɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɟ ɫɞɜɢɝɚ: 

 



39 
 

        

0

cos

sin )

ɋȾȼ

ɋȾȼ

E p
F

E pɫ
F




















                                     (2.2.7) 

 

ɝɞɟ   Fɫɞɜ – ɩɥɨɳɚɞɶ ɫɞɜɢɝɚ, 
sinɋȾȼ
h bF


 . 

 

Ɋɚɞɢɭɫ ɤɪɭɝɚ Ɇɨɪɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

2 2

2 )

r

tg 



 











 


                                          (2.2.8) 

ɝɞɟ    ɪ - ɡɧɚɱɟɧɢɟ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ. 

 

ɋɢɥɚ G ɞɚɜɥɟɧɢɹ ɫɧɟɝɚ ɩɪɢɡɦɵ ɜɨɥɨɱɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ: 

 

0,5G b h l                                      (2.2.9) 

 

ɝɞɟ    l  – ɩɭɬɶ ɪɟɡɚɧɢɹ; 

         – ɩɥɨɬɧɨɫɬɶ ɫɧɟɝɚ 

 

ɍɪɚɜɧɟɧɢɹ (2.2.1), ɫɨɜɦɟɫɬɧɨ ɫ ɜɵɪɚɠɟɧɢɹɦɢ (2.2.2-2.2.9), ɹɜɥɹɸɬɫɹ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ ɩɪɨɰɟɫɫɚ ɪɟɡɚɧɢɹ. Ɉɧɢ ɩɨɡɜɨɥɹɸɬ ɨɩɪɟɞɟɥɢɬɶ 

ɜɧɭɬɪɟɧɧɢɟ ɭɫɢɥɢɹ ɢ ɭɝɥɵ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɩɨ ɡɧɚɱɟɧɢɹɦ 

ɞɚɜɥɟɧɢɹ ɩɪɢɡɦɵ ɢ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɢɥɵ ɧɚ ɪɚɛɨɱɟɦ ɨɪɝɚɧɟ. 

 

2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɟɡɚɧɢɹ 
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Ɋɚɧɟɟ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɬɟɩɟɧɶ 

ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɪɟɠɢɦɚ ɪɟɡɚɧɢɹ: 

 

min

1

max

min

min

min

0

B BP P
R R

R R
h h

r r

 
 

   
   
   
            

















                                       (2.3.1) 

 

ɗɬɢ ɩɨɤɚɡɚɬɟɥɢ ɫɜɹɡɚɧɵ ɫ ɷɧɟɪɝɨɟɦɤɨɫɬɶɸ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ ɱɟɪɟɡ 

ɧɟɨɛɪɚɬɢɦɵɟ ɜɧɭɬɪɟɧɧɢɟ ɩɪɨɰɟɫɫɵ ɜ ɦɚɬɟɪɢɚɥɟ, ɜɵɡɵɜɚɟɦɵɟ ɜɧɟɲɧɟɣ ɫɢɥɨɣ 

R. 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ ɫɧɟɝɨɭɛɨɪɳɢɤɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɱɟɪɟɡ ɪɚɛɨɬɭ ɫɢɥɵ R ɧɚ ɩɭɬɢ ɪɟɡɚɧɢɹ l. 

 

R lЭ
h b l

                                                 (2.3.2) 

 

ɨɬɤɭɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɨɬɧɨɲɟɧɢɸ R

h
.  

ɗɬɚ ɜɟɥɢɱɢɧɚ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɨɛɨɛɳɚɸɳɢɦ ɩɨɤɚɡɚɬɟɥɟɦ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɠɢɦɚ ɪɟɡɚɧɢɹ, ɨɞɧɚɤɨ, ɨɧɚ ɧɟ ɩɪɢɝɨɞɧɚ ɞɥɹ ɰɟɥɟɣ 

ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ. ɇɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɛɚɡɭ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɢ ɜɵɪɚɛɨɬɤɢ 

ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɭɝɨɥ ɪɟɡɚɧɢɹ ɩɪɢ ɡɚɞɚɧɧɨɣ ɬɨɥɳɢɧɟ ɫɬɪɭɠɤɢ. 

Ɍɚɤɨɣ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɛɚɡɨɣ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ( , ).R f a
h

  

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɬɢɦɢɡɚɰɢɨɧɧɚɹ ɡɚɞɚɱɚ ɫɨɫɬɨɢɬ ɜ ɨɩɪɟɞɟɥɟɧɢɢ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ( , ).
R

f a
h

 ɜ ɨɛɥɚɫɬɢ: 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɬɢɦɢɡɚɰɢɨɧɧɚɹ ɡɚɞɚɱɚ ɫɨɫɬɨɢɬ ɜ ɨɩɪɟɞɟɥɟɧɢɢ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ min min( ( , ))R f a
h

 
 
 

  ɜ ɨɛɥɚɫɬɢ: 

 

min

1

max

min

min

min

0

B BP P
R R

R R
h h

r r

 
 

   
   
   
            

















                                     (2.3.3) 

 

 

Ɉɛɟɫɩɟɱɢɬɶ ɨɩɬɢɦɚɥɶɧɨɫɬɶ ɦɨɠɧɨ ɡɚ ɫɱɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 

ɢɡɦɟɧɟɧɢɹ ɭɝɥɚ ɪɟɡɚɧɢɹ ɢ ɬɨɥɳɢɧɵ ɫɬɪɭɠɤɢ. ɉɨɫɤɨɥɶɤɭ ɩɪɨɱɧɨɫɬɶ ɫɧɟɝɚ 

ɫɭɳɟɫɬɜɟɧɧɨ ɩɨ- ɜɵɳɚɟɬɫɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɩɥɨɬɧɨɫɬɢ, ɷɧɟɪɝɟɬɢɱɟɫɤɢ ɜɵɝɨɞɧɨ 

ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɫɧɢɦɚɬɶ ɫɬɪɭɠɤɭ ɡɚ ɨɞɢɧ ɩɪɨɯɨɞ. Ɍɨɝɞɚ 

ɟɞɢɧɫɬɜɟɧɧɵɦ ɭɩɪɚɜɥɹɟɦɵɦ ɩɚɪɚɦɟɬɪɨɦ ɹɜɥɹɟɬɫɹ ɭɝɨɥ ɪɟɡɚɧɢɹ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɛɨɥɶɲɨɝɨ ɫɞɜɢɝɚ, ɩɨɫɬɪɨɟɧ  ɩɪɟɞɟɥɶɧɵɣ ɤɪɭɝ Ɇɨɪɚ, 

ɮɚɤɬɢɱɟɫɤɢɣ ɪɚɞɢɭɫ ɢ ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, ɩɨɫɥɟ ɱɟɝɨ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɫɟ 

ɬɟɤɭɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɠɢɦɚ ɪɟɡɚɧɢɹ (ɬɚɛɥɢɰɵ 2.2 – 2.4; ɪɢɫɭɧɤɢ 2.5 -

2.7). 

ȼɵɱɢɫɥɟɧɢɹ ɢ ɩɨɫɬɪɨɟɧɢɹ ɛɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɜ ɫɪɟɞɟ Mathcad 14 [26] ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɪɚɮɢɱɟɫɤɨɝɨ ɪɟɞɚɤɬɨɪɚ AutoCAD. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ, ɩɪɢɜɟɞɟɧɵ 

ɪɟɡɭɥɶɬɚɬɵ ɞɥɹ ɨɞɧɨɝɨ ɢɡ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ (ɬɚɛɥɢɰɚ 2.2). 

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɪɟɡɭɥɶɬɚɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ, ɩɪɢɯɨɞɢɦ ɤ 

ɫɥɟɞɭɸɳɢɦ ɜɵɜɨɞɚɦ. ɉɨ ɦɟɪɟ ɧɚɛɨɪɚ ɩɪɢɡɦɵ ɜɨɥɨɱɟɧɢɹ ɢ ɦɨɧɨɬɨɧɧɨɝɨ 

ɭɜɟɥɢɱɟɧɢɹ ɫɢɥɵ ɞɚɜɥɟɧɢɹ G ɢ ɫɭɦɦɚɪɧɨɣ ɫɢɥɵ R, ɡɧɚɱɟɧɢɟ R
h
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ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 2,0 ɞɨ 2,95 ɤɇ/ɦ, ɩɪɢɱɟɦ ɩɪɢ R
h

 = 2,0 ɤɇ/ɦ ɜɫɟ ɩɨɤɚɡɚɬɟɥɢ 

ɨɩɬɢɦɚɥɶɧɨɫɬɢ  ɩɪɢɧɢɦɚɸɬ ɷɤɫɬɪɟɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ, ɤɪɨɦɟ 34     >

min 30   . Ɋɚɫɫɦɚɬɪɢɜɚɹ ɡɧɚɱɟɧɢɹ ɚɧɚɥɨɝɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɩɨɥɭɱɟɧɧɵɟ 

ɩɪɢ а = 35° ɢ ɚ = 45° (ɬɚɛɥɢɰɵ 2.3, 2.4), ɡɚɦɟɱɚɟɦ, ɱɬɨ ɩɪɢ ɚ = 35°  R
h

= 2,81 ÷ 

4,21 ɤɇ/ɦ; ɩɪɢ ɚ = 45° R
h

 = 2,26 ÷ 3,38 ɤɇ/ɦ. ɉɪɢ ɬɨɦ ɢ ɞɪɭɝɨɦ а, 

ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ minR
h

 
 
 

 ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ minr r .  

 

Ɍɚɛɥɢɰɚ 2.2 ‒ Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɪɟɡɚɧɢɹ ɫɧɟɝɚ (ɩɥɨɬɧɨɫɬɶ 400 

ɤɝ/ɦ3; ɬɟɦɩɟɪɚɬɭɪɚ -6…-2º; a=35º; h= 50 ɦɦ) 

ɉɚɪɚɦɟɬɪ 
G, H 

93,6 104,0 114,4 145,6 192,4 228,8 

Ɋȼ, ɇ 22,6 14,5 20,8 17,7 49,1 31,9 

Ɋɝ,ɇ 138,0 140,0 145,0 162,0 181,0 236,0 

 , ɝɪɚɞ 45,7 49,1 46,8 48,8 39,8 47,3 

ȿ, ɇ 168,1 171,9 177,7 193,8 219,5 290,5 

ɪ, ɝɪɚɞ -34,3 -40,4 -39,0 -45,9 -38,8 -31,2 

 , ɉɚ 3472,4 3261,3 3442,8 3309,5 4265,2 6198,5 

 , ɉɚ 634,9 228,2 208,6 -418,1 -434,4 -756,2 

 , ɝɪɚɞ 5,2 2,0 1,7 -3,6 -2,9 -3,5 

r , ɉɚ 3529,9 3269,3 3449,1 3335,8 4287,3 6244,5 

 1, ɉɚ 1664,0 1751,0 1673,0 1597,0 1177,0 -854,0 

R, H 139,8 140,7 146,5 162,9 187,5 238,2 

PB/R 0,16 0,10 0,14 0,11 0,26 0,13 

R/h,ɇ/ɦ 2796,8 2814,9 2929,7 3259,3 3750,8 4762,9 
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ɫɧɟɝ ɩɥɨɬɧɨɫɬɶɸ 400 ɤɝ/ɦ ɬɟɦɩɟɪɚɬɭɪɚ -6...-2°ɋ; а = 35°; h = 30 ɦɦ 

Ɋɢɫɭɧɨɤ 2.5 ‒ Ʉɪɭɝɢ Ɇɨɪɚ 

 

Ɍɚɛɥɢɰɚ 2.3. ‒ Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɪɟɡɚɧɢɹ ɫɧɟɝɚ (ɩɥɨɬɧɨɫɬɶ 400 

ɤɝ/ɦ3; ɬɟɦɩɟɪɚɬɭɪɚ -6…-2º; a=45º; h= 50 ɦɦ) 

ɉɚɪɚɦɟɬɪ 
G, H 

93,6 104,0 114,4 145,6 192,4 228,8 

Ɋȼ, ɇ 47,0 61,0 44,0 51,0 52,0 53,0 

Ɋɝ,ɇ 103,0 115,0 125,0 139,0 144,0 141,0 

 , ɝɪɚɞ 20,5 17,1 25,6 24,8 25,1 24,4 

ȿ, ɇ 132,7 147,1 170,6 186,9 200,3 199,9 

ɪ, ɝɪɚɞ -33,9 -31,4 -34,8 -30,8 -33,5 -38,3 

 , ɉɚ 2699,5 3050,9 3447,4 3889,8 4091,6 3893,5 

 , ɉɚ 1180,2 1135,8 605,8 678,6 290,9 -80,6 

 , ɝɪɚɞ 11,8 10,2 4,9 4,9 2,0 -0,6 

r , ɉɚ 2946,2 3255,4 3500,3 3948,6 4101,9 3894,3 

 1, ɉɚ 2126,0 1922,0 1684,0 1270,0 1203,0 1410,0 

R, H 113,2 130,2 132,5 148,1 153,1 150,6 

PB/R 0,42 0,47 0,33 0,34 0,34 0,35 

R/h,ɇ/ɦ 2264,3 2603,5 2650,4 2961,2 3062,0 3012,6 
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ɫɧɟɝ ɩɥɨɬɧɨɫɬɶɸ 400 ɤɝ/ɦ ɬɟɦɩɟɪɚɬɭɪɚ -6...-2°ɋ; а = 45°; h = 30 ɦɦ 

Ɋɢɫɭɧɨɤ 2.6 - Ʉɪɭɝɢ Ɇɨɪɚ 

 

Ɍɚɛɥɢɰɚ 2.4. ‒ Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɪɟɡɚɧɢɹ ɫɧɟɝɚ (ɩɥɨɬɧɨɫɬɶ 400 

ɤɝ/ɦ3; ɬɟɦɩɟɪɚɬɭɪɚ -6…-2º; a=55º; h= 50 ɦɦ) 

ɉɚɪɚɦɟɬɪ 
G, H 

93,6 104,0 114,4 145,6 192,4 228,8 

Ɋȼ, ɇ 24,9 28,2 33,1 29,9 37,7 34,4 

Ɋɝ,ɇ 96,9 96,0 115,0 131,0 133,0 130,0 

 , ɝɪɚɞ 20,6 18,6 18,9 22,1 19,2 20,2 

ȿ, ɇ 136,7 145,2 165,5 188,3 194,4 199,9 

ɪ, ɝɪɚɞ -34,1 -36,5 -30,4 -27,2 -27,3 -29,3 

 , ɉɚ 2643,2 2767,6 3244,5 3703,2 3824,2 3928,4 

 , ɉɚ 1211,2 949,6 1096,5 1093,2 1024,1 795,1 

 , ɝɪɚɞ 12,3 9,5 9,3 8,2 7,5 5,7 

r , ɉɚ 2907,5 2925,9 3424,8 3861,2 3958,9 4008,0 

 1, ɉɚ 2153,0 2060,0 1770,0 1253,0 1141,0 1190,0 

R, H 100,1 100,1 119,7 134,4 138,2 134,5 

PB/R 0,25 0,28 0,28 0,22 0,27 0,26 

R/h,ɇ/ɦ 2000,9 2001,1 2393,4 2687,4 2764,8 2689,5 
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 ɫɧɟɝ ɩɥɨɬɧɨɫɬɶɸ 400 ɤɝ/ɦ ɬɟɦɩɟɪɚɬɭɪɚ -6...-2°ɋ; а = 55°; h = 30 ɦɦ 

Ɋɢɫɭɧɨɤ 2.7 – Ʉɪɭɝɢ Ɇɨɪɚ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɬɨɥɳɢɧɟ ɫɬɪɭɠɤɢ ɇ = 50 ɦɦ ɨɩɬɢɦɚɥɶɧɵɦ ɞɥɹ 

ɞɚɧɧɨɝɨ ɫɧɟɝɚ, ɹɜɥɹɟɬɫɹ ɭɝɨɥ ɪɟɡɚɧɢɹ а = 55°, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 

ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɪɟɡɚɧɢɹ ɩɨ (2.3.3) 

 

32 2,5 /
0,8

R
hЭ кɇ м м
b

 
 
                                                                 (2.3.4) 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɡɚɧɢɹ ɪɚɜɟɧ: 

 

100,05 2500
0,05 0,8ɪез

Rk ɉа
h b

                                                               (2.3.5) 

 

ɋɨɝɥɚɫɧɨ [27] ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ kɪɟɡ = 8000 ɉɚ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɫɧɢɠɟɧɢɸ ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɜ 8000
2500

=3,2 ɪɚɡɚ. 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ ɢ ɝɪɚɮɢɱɟɫɤɢɟ ɩɨɫɬɪɨɟɧɢɹ (ɪɢɫɭɧɤɢ 2.5-

2.7) ɩɨɡɜɨɥɹɸɬ ɧɟ ɬɨɥɶɤɨ ɭɫɬɚɧɨɜɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɪɟɠɢɦɵ ɪɟɡɚɧɢɹ, ɧɨ ɢ 
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ɩɪɨɫɥɟɞɢɬɶ ɧɟɤɨɬɨɪɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɫɜɨɣɫɬɜ ɫɧɟɝɚ ɩɪɢ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɨɬɜɚɥɨɦ. 

ȼɚɠɧɟɣɲɟɣ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ ɩɪɚɤɬɢɱɟɫɤɢ ɩɪɢ ɜɫɟɯ ɬɢɩɚɯ ɧɚɩɪɹɠɟɧɧɵɯ ɫɨɫɬɨɹɧɢɣ ( 1  > 0) ɢ 

ɛɥɢɡɨɫɬɶ ɤ ɦɢɧɢɦɭɦɭ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɢ ɪɚɞɢɭɫɚ ɤɪɭɝɚ Ɇɨɪɚ. 

 

ȼɵɜɨɞɵ  
1) Ɋɚɡɪɚɛɨɬɚɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɪɚɡɪɭɲɟɧɢɹ ɫɧɟɝɚ, 

ɭɫɬɚɧɚɜɥɢɜɚɸɳɚɹ ɫɜɹɡɶ ɜɧɟɲɧɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɫ ɩɚɪɚɦɟɬɪɚɦɢ 

ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ; 

2) ɍɫɬɚɧɨɜɥɟɧɵ ɩɪɢɡɧɚɤɢ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɪɟɠɢɦɚ ɪɟɡɚɧɢɹ; 

3) Ɉɩɪɟɞɟɥɟɧɵ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɪɟɡɚɧɢɹ, ɛɥɢɡɤɢɟ ɤ 

ɨɩɬɢɦɚɥɶɧɵɦ, ɞɥɹ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɯ ɜɢɞɨɜ ɫɧɟɝɚ, ɩɪɢ ɪɚɡɥɢɱɧɵɯ 

ɡɧɚɱɟɧɢɹɯ ɭɝɥɚ ɪɟɡɚɧɢɹ ɢ ɬɨɥɳɢɧɵ ɫɬɪɭɠɤɢ; 

4) ɋɨɡɞɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚ, ɨɛɨɛɳɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ, ɮɨɪɦɢɪɨɜɚɧɢɹ ɛɚɡɵ ɞɚɧɧɵɯ 

ɢ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɢɤɢ ɢɧɠɟɧɟɪɧɨɝɨ ɪɚɫɱɟɬɚ. 
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3 ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɕȿ ɂɋɋɅȿȾɈȼȺɇɂə 

ɅɖȾɈɍȻɈɊЩɂɄȺ 

 

ɐɟɥɶɸ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ 

ɜɵɞɜɢɧɭɬɨɣ ɪɚɛɨɱɟɣ ɝɢɩɨɬɟɡɵ ɨ ɦɟɯɚɧɢɡɦɟ ɪɚɡɪɭɲɟɧɢɹ ɫɧɟɝɚ ɩɥɭɠɧɵɦ 

ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɪɟɚɥɢɡɭɟɦɵɯ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ, ɛɥɢɡɤɢɯ ɤ 

ɨɩɬɢɦɚɥɶɧɨɦɭ, ɞɥɹ ɫɧɟɝɚ ɪɚɡɥɢɱɧɨɣ ɩɥɨɬɧɨɫɬɢ. 

 

3.1 Ɇɟɬɨɞɢɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ - ɩɪɨɜɟɪɤɚ 

ɚɞɟɤɜɚɬɧɨɫɬɢ ɜɵɞɜɢɧɭɬɨɣ ɪɚɛɨɱɟɣ ɝɢɩɨɬɟɡɵ ɢ ɩɨɥɭɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ 

ɞɚɧɧɵɯ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɩɪɨɰɟɫɫɚ ɪɚɡɪɭɲɟɧɢɹ ɫɧɟɝɚ 

ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɩɥɭɠɧɵɦ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɦɚɥɨɝɨ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹ. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɪɟɡɚɧɢɹ ɥɶɞɚ ɪɚɛɨɱɢɦ 

ɨɪɝɚɧɨɦ ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ 2021 ɝɨɞɚ. ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ 

ɦɨɞɟɥɢ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɜ ɧɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ. 

ɇɚ ɨɫɧɨɜɟ ɨɛɡɨɪɚ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɩɟɪɜɨɣ ɢ 

ɜɬɨɪɨɣ ɝɥɚɜɚɯ, ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ: 

1) ɉɪɨɜɟɪɢɬɶ ɫɤɚɱɤɨɨɛɪɚɡɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɪɚɛɨɱɟɦ ɨɪɝɚɧɟ ɩɪɢ ɟɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫɨ ɫɧɟɝɨɦ ɢ ɥɶɞɨɦ, ɢɡ-ɡɚ ɧɟɩɪɟɪɵɜɧɨ 

ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɤɨɥɶɠɟɧɢɹ. 

2) ɉɨɥɭɱɢɬɶ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɢ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɡɚɧɢɸ ɫɧɟɝɚ ɩɥɭɠɧɵɦ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ, 

ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɦ ɜɢɞɚɦ ɫɧɟɝɚ ɢ ɪɚɡɥɢɱɧɵɦ ɪɟɠɢɦɚɦ 

ɩɪɨɰɟɫɫɚ ɪɟɡɚɧɢɹ. 

3) ɉɨɫɬɪɨɢɬɶ ɩɪɟɞɟɥɶɧɵɟ ɤɪɭɝɢ Ɇɨɪɚ ɞɥɹ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɯ ɜɢɞɨɜ 

ɫɧɟɝɚ ɢ ɥɶɞɚ. 
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3.2 ɉɥɚɧɢɪɨɜɚɧɢɟ ɢ ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ 

 

ɗɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɫɹ ɩɨ ɰɟɧɬɪɚɥɶɧɨɦɭ ɤɨɦɩɨɡɢɰɢɨɧɧɨɦɭ 

ɪɨɬɚɬɚɛɟɥɶɧɨɦɭ ɩɥɚɧɭ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɢɡɦɟɧɟɧɢɟɦ 

ɧɟɫɤɨɥɶɤɢɯ ɮɚɤɬɨɪɨɜ ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ ɦɧɨɝɨɮɚɤɬɨɪɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ 

[24–26]. ɗɬɨɬ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɱɢɫɥɨ ɨɩɵɬɨɜ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ, 

ɩɨɥɭɱɢɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ ɜɥɢɹɧɢɹ ɮɚɤɬɨɪɨɜ, ɨɬɵɫɤɚɬɶ ɩɨɞɯɨɞɹɳɭɸ 

ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ.  

ɉɪɢɧɹɬɵɟ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɭɪɨɜɧɢ ɢ ɢɧɬɟɪɜɚɥɵ ɜɚɪɶɢɪɨɜɚɧɢɹ ɮɚɤɬɨɪɨɜ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 

 

Ɍɚɛɥɢɰɚ 3.1 ‒ ɉɚɪɚɦɟɬɪɵ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ «ɝɪɭɧɬɨɜɵɣ ɤɚɧɚɥ» 

Ɏɚɤɬɨɪɵ Ʉɨɞɨɜɨɟ 

ɨɛɨɡɧɚɱɟ- 

ɧɢɟ 

ɂɧɬɟɪɜɚɥɵ 

ɜɚɪɶɢɪɨɜɚ- 

ɧɢɹ 

ɇɚɬɭɪɚɥɶɧɵɟ ɭɪɨɜɧɢ ɮɚɤɬɨɪɨɜ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɨɞɢɪɨɜɚɧɧɵɦ 

+1 0 -1 

ɚ - ɭɝɨɥ ɪɟɡɚɧɢɹ, ɝɪɚɞ XI  10 55 45 35 

h – ɬɨɥɳɢɧɚ ɫɬɪɭɠɤɢ, ɦɦ ɏ2 25 70 50 25 

 

ɉɪɢ ɜɵɛɨɪɟ ɜɚɪɶɢɪɭɟɦɵɯ ɮɚɤɬɨɪɨɜ ɭɱɢɬɵɜɚɥɢɫɶ: ɞɨɫɬɭɩɧɨɫɬɶ ɢ 

ɬɨɱɧɨɫɬɶ ɢɯ ɢɡɦɟɪɟɧɢɣ ɢ ɮɢɤɫɢɪɨɜɚɧɢɹ; ɜɨɡɦɨɠɧɨɫɬɢ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ; 

ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɧɟɟ. 

Ɉɩɵɬɵ ɩɪɨɜɨɞɢɥɢɫɶ, ɫɨɝɥɚɫɧɨ ɦɚɬɪɢɰɟ ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ 

ɬɚɛɥɢɰɟ 3.2 ɫ ɬɪɟɯɤɪɚɬɧɵɦ ɩɨɜɬɨɪɟɧɢɟɦ ɜ ɪɚɡɥɢɱɧɵɯ ɬɨɱɤɚɯ ɮɚɤɬɨɪɧɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ. 

Ɉɛɪɚɛɨɬɤɚ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɞɚɧɧɵɯ, ɩɪɨɜɨɞɢɥɚɫɶ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ. 
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Ɍɚɛɥɢɰɚ 3.2 ‒ Ɇɚɬɪɢɰɚ ɩɥɚɧɢɪɨɜɚɧɢɹ 

№ ɨɩɵɬɚ x 0 x 1 x 2 1 2x x  2
1x  2

2x  

1 +1 +1 +1 +1 +1 +1 

2 +1 -1 +1 -1 +1 +1 

3 +1 +1 -1 -1 +1 +1 

4 +1 -1 -1 +1 +1 +1 

5 +1 +1 0 0 +1 0 

6 +1 -1 0 0 +1 0 

7 +1 0 +1 0 0 +1 

8 +1 0 -1 0 0 +1 

9 +1 0 0 0 0 0 

10 +1 0 0 0 0 0 

11 +1 0 0 0 0 0 

12 +1 0 0 0 0 0 

 

Ʉɨɦɩɶɸɬɟɪɧɵɟ ɨɫɰɢɥɥɨɝɪɚɦɦɵ ɨɛɪɚɛɚɬɵɜɚɥɢɫɶ ɩɨ ɫɪɟɞɧɢɦ 

ɡɧɚɱɟɧɢɹɦ, ɩɨɥɭɱɟɧɧɵɦ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

«PowerGraph» (ɪɢɫɭɧɨɤ 3.1).  

 

Ɋɢɫɭɧɨɤ 3.1 – Ɉɫɰɢɥɥɨɝɪɚɦɦɚ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ 
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Ɂɧɚɹ ɩɚɪɧɵɟ ɡɧɚɱɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɢɯ 

ɭɫɢɥɢɹ ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ (ɦɨɦɟɧɬ ɫɤɨɥɚ), ɬ.ɟ. 

ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɦ ɨɛɴɟɦɟ ɩɪɢɡɦɵ ɜɨɥɨɱɟɧɢɹ, ɦɨɠɧɨ ɩɨɫɥɟ ɪɚɫɱɟɬɨɜ, 

ɜɵɩɨɥɧɟɧɧɵɯ ɜ Microsoft Office Excel 2007 ɢ Mathcad 14, ɩɨɫɬɪɨɢɬɶ ɤɪɭɝ 

Ɇɨɪɚ ɞɥɹ ɞɚɧɧɨɝɨ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. ȼɫɟ ɝɪɚɮɢɱɟɫɤɢɟ ɩɨɫɬɪɨɟɧɢɹ 

ɜɵɩɨɥɧɹɥɢɫɶ ɩɪɢ ɩɨɦɨɳɢ ɝɪɚɮɢɱɟɫɤɨɝɨ ɪɟɞɚɤɬɨɪɚ AutoCAD. 

ɐɟɧɬɪ ɨɤɪɭɠɧɨɫɬɢ ɩɪɢɧɚɞɥɟɠɢɬ ɨɫɢ ɚɛɫɰɢɫɫ (ɨɫɶ ɚ), ɩɨɷɬɨɦɭ ɜɵɛɢɪɚɟɦ 

ɮɭɧɤɰɢɸ «Ɉɤɪɭɠɧɨɫɬɶ ɫ ɰɟɧɬɪɨɦ ɧɚ ɨɛɴɟɤɬɟ», ɝɞɟ ɨɛɴɟɤɬɨɦ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ 

ɨɫɶ ɚɛɫɰɢɫɫ, ɚ ɪɚɞɢɭɫ ɨɬɤɥɚɞɵɜɚɟɬɫɹ ɱɟɪɟɡ ɪɚɫɫɱɢɬɚɧɧɭɸ ɪɚɧɟɟ ɬɨɱɤɭ. 

 

3.3 Ɋɚɡɪɚɛɨɬɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 

 

Ⱦɥɹ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɪɭɲɟɧɢɹ ɫɧɟɝɚ ɩɥɭɠɧɵɦ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ 

ɩɪɢɦɟɧɟɧ ɤɨɫɜɟɧɧɵɣ ɦɟɬɨɞ ɢɡɦɟɪɟɧɢɹ - ɬɟɧɡɨɦɟɬɪɢɱɟɫɤɢɣ (ɪɢɫɭɧɨɤ 3.2). 

 

GND – GND; VCC - 5V; DT – 2; SCK - 3 

Ɋɢɫɭɧɨɤ 3.2 – ɋɯɟɦɚ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɪɭɲɟɧɢɹ ɫɧɟɝɚ ɩɥɭɠɧɵɦ 

ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɬɟɧɡɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ 

 

Ɋɚɛɨɱɢɣ ɷɥɟɦɟɧɬ ɦɨɞɭɥɹ – ɬɟɧɡɨɪɟɡɢɫɬɨɪ (ɩɪɨɜɨɥɨɤɚ ɧɚ ɝɢɛɤɨɣ 

ɩɨɞɥɨɠɤɟ), ɤɨɬɨɪɭɸ ɩɪɢɤɥɟɢɜɚɸɬ ɤ ɢɡɦɟɪɹɟɦɨɦɭ ɩɪɟɞɦɟɬɭ. ɉɪɢ ɞɟɮɨɪɦɚɰɢɢ 

ɦɟɧɹɟɬɫɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɟɡɢɫɬɨɪɚ, ɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɟɧɹɟɬɫɹ ɫɢɝɧɚɥ.  Ⱦɥɹ 
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ɭɫɢɥɟɧɢɹ ɫɢɝɧɚɥɚ ɨɬ ɬɟɧɡɨɪɟɡɢɫɬɨɪɚ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ 

ɩɪɢɦɟɧɟɧɚ ɦɢɤɪɨɫɯɟɦɚ HX711. ɉɨɫɥɟ ɤɚɥɢɛɪɨɜɤɢ ɦɨɞɭɥɹ, ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ 

ɫɬɟɩɟɧɶ ɞɟɮɨɪɦɚɰɢɢ ɬɟɧɡɨɪɟɡɢɫɬɢɜɧɨɝɨ ɞɚɬɱɢɤɚ ɩɨ ɢɡɦɟɧɟɧɢɸ ɟɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɢ ɪɚɫɫɱɢɬɚɬɶ ɫɢɥɭ, ɩɪɢɥɨɠɟɧɧɭɸ ɤ ɤɨɧɫɬɪɭɤɰɢɢ. 

 ɍɫɬɪɨɣɫɬɜɨ ɬɟɧɡɨɞɚɬɱɢɤɚ ɩɪɢɜɟɞɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.3. 

 

Ɋɢɫɭɧɨɤ 3.3 - ɍɫɬɪɨɣɫɬɜɨ ɬɟɧɡɨɞɚɬɱɢɤɚ 

 

ɋɤɟɬɱ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɬɟɧɡɨɞɚɬɱɢɤɚ HX711: 

#include <HX711.h> 

HX711 scale(2, 3);                  // ɩɨɪɬɵ DT, CLK                         

 

float calibration_factor = -3.7; // ɤɚɥɢɛɪɨɜɤɚ ɞɚɬɱɢɤɚ 

float units; 

float ounces; 

 

void setup() { 

   Serial.begin(9600); 

   Serial.println("HX711 calibration sketch"); 

   Serial.println("Remove all weight from scale"); 
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   Serial.println("Press + or a to increase calibration factor"); 

   Serial.println("Press - or z to decrease calibration factor"); 

 

   scale.set_scale(); 

   scale.tare();         // ɫɛɪɚɫɵɜɚɟɦ ɞɚɬɱɢɤ ɧɚ 0 

 

   long zero_factor = scale.read_average(); 

   Serial.print("Zero factor: "); 

   Serial.println(zero_factor); 

} 

 

void loop() { 

   scale.set_scale(calibration_factor); // ɩɪɢɦɟɧɹɟɦ ɤɚɥɢɛɪɨɜɤɭ 

 

   Serial.print("Reading: "); 

   units = scale.get_units(), 10; // ɜɵɩɨɥɧɹɟɦ ɡɚɦɟɪɵ 10 ɪɚɡ 

   if  (units < 0) 

   { 

       units = 0.00; 

   } 

   ounces = units * 0.035274; // ɩɟɪɟɜɨɞɢɦ ɭɫɪɟɞɧɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɝɪɚɦɦɵ 

 

   Serial.print(ounces); 

   Serial.print(" grams");  

   Serial.print(" calibration_factor: "); 

   Serial.print(calibration_factor); 

   Serial.println(); 

 

   if  (Serial.available()) 
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   { 

       char temp = Serial.read(); 

       if  (temp == '+' || temp == 'a') 

          calibration_factor += 1; 

       else if  (temp == '-' || temp == 'z') 

          calibration_factor -= 1; 

   } 

} 

 

ɂɡɦɟɧɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɧɡɨɪɟɡɢɫɬɨɪɚ ɜ 

ɷɤɫɩɟɪɢɦɟɧɬɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɡɚɜɢɫɢɬ ɨɬ ɞɜɭɯ ɮɚɤɬɨɪɨɜ: ɭɪɨɜɧɹ ɢɡɦɟɪɹɟɦɨɣ 

ɞɟɮɨɪɦɚɰɢɢ ɢ ɜɟɥɢɱɢɧɵ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɚ. 

ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɧɡɨɪɟɡɢɫɬɨɪɚ ɜ ɦɟɫɬɟ ɟɝɨ ɭɫɬɚɧɨɜɤɢ ɡɚɜɢɫɢɬ ɤɚɤ ɨɬ 

ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɪɨɰɟɫɫɟ ɢɡɦɟɪɟɧɢɣ, ɬɚɤ ɢ ɨɬ 

ɫɚɦɨɪɚɡɨɝɪɟɜɚ ɞɚɬɱɢɤɚ, ɜɵɡɵɜɚɟɦɨɝɨ ɩɪɨɯɨɞɹɳɢɦ ɱɟɪɟɡ ɧɟɝɨ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 

ɬɨɤɨɦ.  ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɞɚɬɱɢɤɚ ɢ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɢɡɦɟɧɹɟɬɫɹ 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɧɡɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ S ɦɚɬɟɪɢɚɥɚ ɬɟɧɡɨɪɟɲɟɬɤɢ. Ⱦɥɹ ɫɩɥɚɜɨɜ 

ɤɨɧɫɬɚɧɬɚɧ ɢ ɤɚɪɦɚ ɷɬɚ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɥɢɧɟɣɧɭɸ ɮɭɧɤɰɢɸ, 

ɩɨɤɚɡɚɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 3.4. 

 

Ɋɢɫɭɧɨɤ 3.4 - Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɧɡɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɩɥɚɜɨɜ ɤɨɧɫɬɚɧɬɚɧ 
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ɢ ɤɚɪɦɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

ȼɵɜɨɞɵ   

1) ɉɨɥɭɱɟɧɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ 

ɪɚɛɨɱɟɣ ɝɢɩɨɬɟɡɵ ɨ ɦɟɯɚɧɢɡɦɟ ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɩɥɭɠɧɵɦ ɪɚɛɨɱɢɦ 

ɨɪɝɚɧɨɦ.  

2) Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɫɧɢɠɟɧɢɹ ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ 

ɨɩɬɢɦɚɥɶɧɵɟ ɫɨɱɟɬɚɧɢɹ ɭɝɥɨɜ ɪɟɡɚɧɢɹ ɢ ɬɨɥɳɢɧɵ ɫɬɪɭɠɤɢ - 

ɨɩɬɢɦɚɥɶɧɵɟ ɪɟɠɢɦɵ, ɩɪɢ ɪɚɡɧɵɯ ɡɧɚɱɟɧɢɹɯ ɩɥɨɬɧɨɫɬɢ ɫɧɟɝɚ.  

3) Ɉɩɬɢɦɚɥɶɧɵɟ ɪɟɠɢɦɵ, ɩɪɢ ɪɚɡɧɵɯ ɡɧɚɱɟɧɢɹɯ ɩɥɨɬɧɨɫɬɢ ɫɧɟɝɚ 

ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɢɡ ɨɫɰɢɥɥɨɝɪɚɦɦ ɭɫɢɥɢɣ ɧɚ ɨɬɜɚɥɟ, ɩɭɬɟɦ 

ɨɩɪɟɞɟɥɟɧɢɹ ɭɝɥɨɜ ɬɪɟɧɢɹ ɢ ɪɚɞɢɭɫɨɜ ɩɪɟɞɟɥɶɧɵɯ ɤɪɭɝɨɜ Ɇɨɪɚ, ɧɚ 

ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɪɚɜɧɟɧɢɣ ɫɜɹɡɢ ɜɧɟɲɧɢɯ ɢ ɜɧɭɬɪɟɧɧɢɯ 

ɭɫɢɥɢɣ - ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɚ ɫɞɜɢɝɚ ɬɟɥɚ ɫɤɨɥɶɠɟɧɢɹ.  

4) ɋɬɟɩɟɧɶ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɤɨɧɤɪɟɬɧɨɝɨ ɪɟɠɢɦɚ ɪɟɡɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɨɰɟɧɢɜɚɬɶ ɩɨ ɡɧɚɱɟɧɢɹɦ ɩɪɢɡɧɚɤɨɜ ɨɩɬɢɦɚɥɶɧɨɫɬɢ:  

1

max

min;

min

min
0

min

BP
R
R
h
r


 






















  

ɝɞɟ     R - ɨɛɳɚɹ ɫɢɥɚ, ɩɪɢɥɨɠɟɧɧɚɹ ɤ ɨɬɜɚɥɭ: R = 2 2
B ȽP P . 

5) Ȼɟɡɭɫɥɨɜɧɵɣ ɩɪɢɡɧɚɤ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ - ɨɞɧɨɜɪɟɦɟɧɧɨɟ 

ɞɨɫɬɢɠɟɧɢɟ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɜɫɟɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ 

ɨɩɬɢɦɚɥɶɧɨɫɬɢ. 

6) ȼ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɹɯ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɢɛɥɢɠɟɧɢɹ ɤ ɨɩɬɢɦɭɦɭ 

ɹɜɥɹɟɬɫɹ ɫɬɪɟɦɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤ ɷɤɫɬɪɟɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ. 
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7) Ⱥɧɚɥɢɡ ɨɫɰɢɥɥɨɝɪɚɦɦ, ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ 

ɨɩɬɢɦɚɥɶɧɨɫɬɢ, ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɫ ɲɚɝɨɦ, ɦɟɧɶɲɢɦ ɩɟɪɢɨɞɚ 

ɛɨɥɶɲɢɯ ɫɞɜɢɝɨɜ. 

4 ɊȿȺɅɂɁȺɐɂə ɊȿɁɍɅɖɌȺɌɈȼ ɊȺȻɈɌɕ 

 

4.1 Ɉɩɬɢɦɚɥɶɧɵɟ ɪɟɠɢɦɵ ɪɟɡɚɧɢɹ 

 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ ɜ ɤȼɬ-ɱɚɫ/ɦ3 ɪɚɜɧɚ: 

3600

R lЭ
h b l

 .                                                  (4.1) 

 

ɉɪɢ ɩɨɫɬɨɹɧɧɨɣ ɲɢɪɢɧɟ ɨɬɜɚɥɚ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɗ ɩɪɨɰɟɫɫɚ ɩɪɹɦɨ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɨɬɧɨɲɟɧɢɸ R

h
. ɉɨɷɬɨɦɭ ɜɟɥɢɱɢɧɭ R

h
 ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ 

ɟɞɢɧɫɬɜɟɧɧɵɦ ɤɪɢɬɟɪɢɟɦ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɪɟɠɢɦɚ ɪɟɡɚɧɢɹ [28]. Ɉɫɬɚɥɶɧɵɟ 

ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɰɟɫɫɚ 1, , , , BP

R
    – ɹɜɥɹɸɬɫɹ ɤɨɫɜɟɧɧɵɦɢ, ɭɤɚɡɵɜɚɸɳɢɦɢ 

ɥɢɲɶ ɛɥɢɡɨɫɬɶ ɤ ɨɩɬɢɦɭɦɭ. Ʉɚɠɞɨɦɭ ɡɧɚɱɟɧɢɸ R

h
 ɨɬɜɟɱɚɟɬ ɨɩɪɟɞɟɥɟɧɧɨɟ 

ɫɨɱɟɬɚɧɢɟ ɤɨɫɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɬɢɦɚɥɶɧɨɫɬɢ. ɋɪɟɞɢ ɤɨɫɜɟɧɧɵɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɟɞɢɧɫɬɜɟɧɧɵɦ ɜɧɟɲɧɢɦ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɦ ɪɟɠɢɦɚ ɹɜɥɹɟɬɫɹ 

ɜɟɥɢɱɢɧɚ BP

R
. 

Ⱦɚɜɥɟɧɢɟ G ɬɚɤɠɟ ɜɥɢɹɟɬ ɧɚ R
h

. ɋ ɰɟɥɶɸ ɨɰɟɧɤɢ ɞɢɚɩɚɡɨɧɚ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ, ɛɵɥɢ ɜɵɱɢɫɥɟɧɵ ɜɟɥɢɱɢɧɵ R
h

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɡɧɚɱɟɧɢɹ BP
R

, ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɢ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ 

ɞɚɜɥɟɧɢɢ G. Ɂɚɬɟɦ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɩɪɟɞɟɥɵ ɨɩɬɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ B

opt

P
R

 
 
 

ɢ 

ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɝɥɚ ɪɟɡɚɧɢɹ opta (ɬɚɛɥɢɰɚ 4.2). 
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Ɋɚɫɫɦɚɬɪɢɜɚɹ ɪɟɡɭɥɶɬɚɬɵ, ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɦɢɧɢɦɭɦ BP
R

 ɧɟ ɜɫɟɝɞɚ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɢɧɢɦɭɦɭ R
h

. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɫɪɟɞɢ ɜɥɢɹɸɳɢɯ ɧɚ 

ɩɪɨɰɟɫɫ ɩɚɪɚɦɟɬɪɨɜ ɟɫɬɶ ɬɚɤɢɟ, ɜɥɢɹɧɢɟ ɤɨɬɨɪɵɯ ɜɡɚɢɦɧɨ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ. 

Ɍɚɛɥɢɰɚ 4.2 ‒ Ɉɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɢ ɞɢɚɩɚɡɨɧɨɜ 

h, ɦɦ 
 , 

ɝɪɚɞ 

ɋɧɟɝ 400 

ɤɝ/ɦ3 

ɋɧɟɝ 550 

ɤɝ/ɦ3 

Ɉɩɬɢɦɚɥɶɧɵɟ ɪɟɠɢɦɵ ɢ 

ɞɢɚɩɚɡɨɧɵ 

R
h

, 

ɤɇ/ɦ 

BP
R

 

R
h

, 

ɤɇ/ɦ 

BP
R

 

ɋɧɟɝ 400  ɤɝ/ɦ3 ɋɧɟɝ 550 

ɤɝ/ɦ3 

B

opt

P
R

 
 
 

 opta  
B

opt

P
R

 
 
 

 

opta  

25 

35 8,50 0,43 15,26 0,37     

45 3,48 0,53 8,95 0,40 0,53-0,25 45-55   

55 
4,17 0,25 7,47 0,39  

 
0,39-

0,25 

55-

55 

50 

35 4,76 0,13 13,15 0,43     

45 3,38 0,36 9,75 0,27     

55 
2,95 0,29 4,44 0,39 0,29-0,20 55-45 0,39-

0,43 

55-

55 

70 

35 35 4,31 0,40 6,33 0,41    

45 
3,27 0,34 5,40 0,34   0,34-

0,23 

45-

35 

55 3,21 0,25 8,67 0,30 0,25-0,30 55-55   

 

Ɉɩɬɢɦɚɥɶɧɵɟ ɪɟɠɢɦɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
min

R
h

 
 
 

, ɚ ɢɞɟɧɬɢɮɢɰɢɪɭɸɬɫɹ ɩɨ 

BP
R

 .Ɉɩɬɢɦɚɥɶɧɵɟ ɪɟɠɢɦɵ ɪɟɡɚɧɢɹ ɢ ɪɟɠɢɦɵ, ɛɥɢɡɤɢɟ ɤ ɨɩɬɢɦɚɥɶɧɵɦ, 

ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.3-4.5.  

ɑɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɦ ɩɚɪɚɦɟɬɪɨɜ ɉɇɋ ɩɪɢɜɟɞɟɧɵ 

ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
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ɗ=12.08*10-4ɤȼɬ*ɱ/ɦ3 

 

ɗ=25.94*10-4ɤȼɬ*ɱ/ɦ3 

 

Ɋɢɫɭɧɨɤ 4.3 – Ɉɩɬɢɦɚɥɶɧɵɟ ɭɝɥɵ ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɩɪɢ ɫɬɪɭɠɤɟ h=25 ɦɦ (ɚ – 

ɫɧɟɝ   = 400 ɤɝ/ɦ3; ɛ - ɫɧɟɝ   = 550 ɤɝ/ɦ3) 

30 

35 

40 

45 

50 

55 

60 

0 0,1 0,2 0,3 0,4 0,5 0,6 

α,
 ɝ

ɪɚ
ɞ 

PB/R 

30 

35 

40 

45 

50 

55 

60 

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 

α,
 ɝ

ɪɚ
ɞ 

PB/R 
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ɗ=10.24*10-4ɤȼɬ*ɱ/ɦ3 

 

ɗ=15.42*10-4ɤȼɬ*ɱ/ɦ3 

 

Ɋɢɫɭɧɨɤ 4.4 – Ɉɩɬɢɦɚɥɶɧɵɟ ɭɝɥɵ ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɩɪɢ ɫɬɪɭɠɤɟ h=50 ɦɦ (ɚ – 

ɫɧɟɝ  = 400 ɤɝ/ɦ3; ɛ - ɫɧɟɝ   = 550 ɤɝ/ɦ3) 

30 

35 

40 

45 

50 

55 

60 

0 0,1 0,2 0,3 0,4 0,5 0,6 

α,
 ɝ

ɪɚ
ɞ 

PB/R 

30 

35 

40 

45 

50 

55 

60 

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 

α,
 ɝ

ɪɚ
ɞ 

PB/R 



59 
 

 

ɗ=11.14*10-4ɤȼɬ*ɱ/ɦ3 

 

ɗ=18.75*10-4ɤȼɬ*ɱ/ɦ3 

 

Ɋɢɫɭɧɨɤ 4.5 – Ɉɩɬɢɦɚɥɶɧɵɟ ɭɝɥɵ ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɩɪɢ ɫɬɪɭɠɤɟ h=70 ɦɦ (ɚ – 

ɫɧɟɝ  = 400 ɤɝ/ɦ3; ɛ - ɫɧɟɝ   = 550 ɤɝ/ɦ3) 

30 

35 

40 

45 

50 

55 

60 

0 0,1 0,2 0,3 0,4 0,5 0,6 

α,
 ɝ

ɪɚ
ɞ 

PB/R 

30 

35 

40 

45 

50 

0 0,1 0,2 0,3 0,4 0,5 0,6 

α,
 ɝ

ɪɚ
ɞ 

PB/R 
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Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɜɵɱɢɫɥɟɧɵ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɢ ɤɨɷɮɮɢɰɢɟɧɬ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɡɚɧɢɸ ɩɪɢ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɚɯ ɢ ɩɪɢɜɟɞɟɧɵ 

ɧɨɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪезk , ɩɪɢɧɢɦɚɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ (ɬɚɛɥɢɰɚ 4.3). 

 

Ɍɚɛɥɢɰɚ 4.3 ‒ ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɡɚɧɢɸ ɫɧɟɝɚ 

ɩɪɢ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɚɯ 

h, 

ɦɦ 

R, 

H 
min

R

h
 
 
 

, 

ɤɇ/ɦ 

B

opt

P

R
 
 
 

 
410Э  , 

ɤȼɬ 

opt
ɪезk , 

ɤɉɚ 

opt
ɪезk , 

ɤɉɚ 

ɋɧɟɝ   = 400 ɤɝ/ɦ3 

25 87,13 3,48 0,53 12,08 4,36 

8 50 147,44 2,95 0,29 10,24 3,69 

70 224,93 3,21 0,25 11,14 4,02 

ɋɧɟɝ  =550 ɤɝ/ɦ3 

25 186,85 7,47 0,39 25,94 9,34 
25 

 
50 222,31 4,45 0,39 15,44 5,56 

70 378,05 5,40 0,34 18,75 6,75 

 

ȼɢɞɢɦ, ɱɬɨ ɫɧɢɠɟɧɢɟ ɪезk  ɢ ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɧɚ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɚɯ 

ɫɨɫɬɚɜɥɹɟɬ ɞɥɹ ɫɧɟɝɚ  =400 ɤɝ/ɦ3
 1,83÷2,17 ɪɚɡ, ɚ ɞɥɹ ɫɧɟɝɚ   = 550 ɤɝ/ɦ 

2.68÷4.50 ɪɚɡ. Ɍɚɤɨɟ ɉɇɋ ɪɟɚɥɢɡɭɟɬɫɹ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ, ɢɡɜɟɫɬɧɨɦ ɢɡ 

ɨɩɵɬɚ ɨɩɬɢɦɚɥɶɧɨɦ ɭɝɥɟ ɪɟɡɚɧɢɹ, ɢ ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ ɩɨ ɡɧɚɱɟɧɢɸ B

opt

P
R

 
 
 

. 

ɉɪɢ ɪɚɛɨɬɟ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹ ɡɧɚɱɟɧɢɹ BP
R

 ɧɟɩɪɟɪɵɜɧɨ ɦɟɧɹɸɬɫɹ. 

ɇɟɨɛɯɨɞɢɦɨ ɬɚɤ ɢɡɦɟɧɹɬɶ ɭɝɨɥ ɪɟɡɚɧɢɹ ɩɨ ɜɪɟɦɟɧɢ, ɱɬɨɛɵ ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ 

BP
R

 ɛɵɥɨ ɦɚɤɫɢɦɚɥɶɧɨ ɛɥɢɡɤɨ ɤ B

opt

P
R

 
 
 

. ɂɫɫɥɟɞɨɜɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɩɪɢ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɭɝɥɟ ɪɟɡɚɧɢɹ ɜɨɡɦɨɠɧɵ 

ɉɇɋ, ɛɥɢɡɤɢɟ ɤ ɨɩɬɢɦɚɥɶɧɵɦ (ɪɢɫ. 4.3-4.5) [133]. 



61 
 

ɇɚ ɝɪɚɮɢɤɢ ɧɚɧɟɫɟɧɵ ɬɨɱɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɢɧɢɦɭɦɭ 

ɷɧɟɪɝɨɟɦɤɨɫɬɢ. ɉɪɢ ɨɬɤɥɨɧɟɧɢɢ ɬɟɤɭɳɟɝɨ ɡɧɚɱɟɧɢɹ BP
R

 ɨɬ B

opt

P
R

 
 
 

ɭɝɨɥ 

ɪɟɡɚɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɢɡɦɟɧɟɧ ɜ ɬɭ ɢɥɢ ɢɧɭɸ ɫɬɨɪɨɧɭ, ɱɬɨɛɵ ɩɪɢɛɥɢɡɢɬɶɫɹ ɤ 

B

opt

P
R

 
 
 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɝɪɚɮɢɤɭ, ɬ.ɟ. ɥɨɦɚɧɵɟ ɥɢɧɢɢ ɧɚ ɪɢɫɭɧɤɚɯ 4.3-4.5 

ɹɜɥɹɸɬɫɹ ɡɚɤɨɧɨɦ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɭɝɥɨɦ ɪɟɡɚɧɢɹ ɩɨ ɜɨɡɦɭɳɟɧɢɸ 

BP
R

. 

 

ȼɵɜɨɞɵ 

 

1) Ⱦɚɜɥɟɧɢɟ ɩɪɢɡɦɵ ɫɧɢɠɚɟɬ ɧɚɢɛɨɥɶɲɟɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, 

ɩɨɷɬɨɦɭ ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɧɚɞɨ ɩɪɢɧɢɦɚɬɶ ɩɨ 

ɧɚɢɛɨɥɶɲɟɦɭ ɨɛɴɟɦɭ ɩɪɢɡɦɵ ɜɨɥɨɱɟɧɢɹ; 

2) ȿɞɢɧɫɬɜɟɧɧɵɦ ɤɪɢɬɟɪɢɟɦ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɪɟɠɢɦɚ ɪɟɡɚɧɢɹ ɹɜɥɹɟɬɫɹ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ ɨɬɜɚɥɟ, ɨɬɧɟɫɟɧɧɨɟ ɤ ɟɞɢɧɢɰɟ ɬɨɥɳɢɧɵ ɫɬɪɭɠɤɢ. 

Ɉɫɬɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɭɤɚɡɵɜɚɸɬ ɥɢɲɶ ɨɛɥɚɫɬɶ ɫɭɳɟɫɬɜɨɜɚɧɢɹ 

ɨɩɬɢɦɭɦɚ ɢ ɪɟɠɢɦɵ, ɛɥɢɡɤɢɟ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ; 

3) Ɉɩɪɟɞɟɥɟɧɵ ɨɩɬɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɭɝɥɨɜ ɪɟɡɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 

ɫɨɫɬɨɹɧɢɣ ɫɧɟɝɚ ɢ ɬɨɥɳɢɧɵ ɫɬɪɭɠɤɢ; 

4) ɂɞɟɧɬɢɮɢɤɚɰɢɨɧɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɹɜɥɹɟɬɫɹ 

ɞɨɥɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜ ɨɛɳɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɪɟɡɚɧɢɸ; 

5) Ɉɩɪɟɞɟɥɟɧɚ ɛɚɡɚ ɞɚɧɧɵɯ ɨɩɬɢɦɚɥɶɧɵɯ ɭɝɥɨɜ ɪɟɡɚɧɢɹ ɩɨ 

ɢɞɟɧɬɢɮɢɤɚɰɢɨɧɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɪɟɠɢɦɚ ɪɟɡɚɧɢɹ; 

6) ȼɧɟɞɪɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ 

ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɜ 1,83÷4,5 ɪɚɡ, ɩɨ ɫɪɚɜɧɟɧɢɸ 

ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ɉɪɟɞɥɨɠɟɧ ɧɨɜɵɣ ɩɨɞɯɨɞ ɤ ɜɵɛɨɪɭ ɪɟɠɢɦɚ ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɩɥɭɠɧɵɦ 

ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɦɚɥɨɝɚɛɚɪɢɬɧɨɝɨ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹ, ɩɨɡɜɨɥɹɸɳɢɣ 

ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɪɟɡɚɧɢɹ, ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫɧɟɝɚ ɢ ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɬɟɤɭɳɟɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɧɚ ɪɚɛɨɱɟɦ ɨɪɝɚɧɟ. 

ɂɡ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɥɟɞɭɸɬ ɨɛɳɢɟ ɜɵɜɨɞɵ; 

1) Ɉɫɨɛɟɧɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɢ ɡɢɦɧɟɝɨ ɫɨɞɟɪɠɚɧɢɹ ɬɪɨɬɭɚɪɨɜ ɢ ɨɫɬɚɧɨɜɨɤ 

ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɞɢɤɬɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 

ɦɚɥɨɝɚɛɚɪɢɬɧɵɯ ɩɥɭɠɧɵɯ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɟɣ ɦɚɫɫɨɣ ɞɨ 100 ɤɝ ɢ ɬɹɝɨɜɵɦ 

ɭɫɢɥɢɟɦ ɩɨɪɹɞɤɚ 200 ɇ. 

2) ɉɪɟɞɫɬɚɜɢɬɟɥɶɧɵɦɢ ɜɢɞɚɦɢ ɢ ɫɨɫɬɨɹɧɢɹɦɢ ɫɧɟɝɚ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ ɪɚɛɨɱɟɦ ɨɪɝɚɧɟ, ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɫɭɯɨɣ 

ɦɟɥɤɨɡɟɪɧɢɫɬɵɣ ɫɥɟɠɚɜɲɢɣɫɹ ɫɧɟɝ ɩɥɨɬɧɨɫɬɶɸ 400 ɤɝ/ɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ -6 

...-10 °ɋ ɢ ɜɥɚɠɧɵɣ ɫɧɟɝ ɩɥɨɬɧɨɫɬɶɸ 550 ɤɝ/ɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ -2 ... 0 °ɋ. 

3) ȼ ɩɪɨɰɟɫɫɟ ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɩɥɭɠɧɵɦ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɜɧɟɲɧɟɟ ɢ 

ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɢɡɦɟɧɹɟɬɫɹ ɜ ɞɟɫɹɬɤɢ ɪɚɡ, ɩɨɷɬɨɦɭ ɫɭɳɟɫɬɜɭɸɳɢɟ 

ɦɟɬɨɞɢɤɢ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɩɨɫɬɨɹɧɫɬɜɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɡɚɧɢɸ, ɧɟ ɨɬɪɚɠɚɸɬ 

ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɷɧɟɪɝɢɢ. 

4) Ɋɟɚɥɢɡɭɟɦɵɟ ɩɥɭɠɧɵɦ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɉɇɋ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ 

ɜɢɞɟ ɩɪɟɞɟɥɶɧɵɯ ɤɪɭɝɨɜ Ɇɨɪɚ, ɩɨɡɜɨɥɹɸɬ ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɨɟ, ɩɪɢ 

ɞɚɧɧɨɦ ɭɝɥɟ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, ɩɨɥɨɠɟɧɢɟ ɩɥɨɳɚɞɤɢ ɫɞɜɢɝɚ. 

5) ɉɨɥɨɠɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɤɪɭɝɚ Ɇɨɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɤɚɫɚɬɟɥɶɧɵɯ 

ɧɚɩɪɹɠɟɧɢɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɫɚɬɟɥɶɧɨɣ, ɩɪɨɜɟɞɟɧɧɨɣ ɱɟɪɟɡ ɬɨɱɤɭ ɫɰɟɩɥɟɧɢɹ 

ɫɧɟɝɚ ɩɨɞ ɭɝɥɨɦ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ. 

6) Ɇɢɧɢɦɭɦ ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɩɪɨɰɟɫɫɚ ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɩɥɭɠɧɵɦ ɪɚɛɨɱɢɦ 

ɨɪɝɚɧɨɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɢɦɟɧɶɲɟɦɭ ɢɡ ɩɪɟɞɟɥɶɧɵɯ ɤɪɭɝɨɜ Ɇɨɪɚ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɩɨɞ ɢɯ ɨɝɢɛɚɸɳɟɣ. 
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7) Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɪɚɡɪɭɲɟɧɢɹ ɫɧɟɝɚ ɪɚɛɨɱɢɦ 

ɨɪɝɚɧɨɦ ɩɨɡɜɨɥɹɟɬ, ɩɪɢ ɞɚɧɧɨɦ ɭɝɥɟ ɪɟɡɚɧɢɹ, ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ 

ɨɩɬɢɦɚɥɶɧɨɟ ɉɇɋ ɩɨ ɫɨɫɬɚɜɥɹɸɳɢɦ ɭɫɢɥɢɹ ɧɚ ɨɬɜɚɥɟ. 

8) ɉɪɟɞɟɥɶɧɵɟ ɤɪɭɝɢ Ɇɨɪɚ, ɩɨɫɬɪɨɟɧɧɵɟ ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ 

ɬɨɱɤɚɦ, ɫɨɞɟɪɠɚɬ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɱɟɦ ɩɨɞɬɜɟɪɠɞɚɸɬɫɹ ɩɪɢɧɹɬɚɹ 

ɝɢɩɨɬɟɡɚ ɪɚɡɪɭɲɟɧɢɹ ɫɧɟɝɚ ɩɥɭɠɧɵɦ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɢ ɚɞɟɤɜɚɬɧɨɫɬɶ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. 

9) Ɇɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɭɫɢɥɢɣ ɩɨ 

ɭɝɥɭ ɪɟɡɚɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ, ɹɜɥɹɸɬɫɹ ɛɚɡɨɣ ɞɚɧɧɵɯ ɨɛ 

ɨɩɬɢɦɚɥɶɧɵɯ ɉɇɋ ɢ ɪɟɚɥɢɡɭɸɳɢɯ ɢɯ ɭɝɥɚɯ ɪɟɡɚɧɢɹ, ɞɥɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɢ 

ɫɨɫɬɨɹɧɢɹ ɫɧɟɝɚ. 

10) ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɢɤɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɛɚɡɵ ɞɚɧɧɵɯ ɨɛ 

ɨɩɬɢɦɚɥɶɧɵɯ ɭɝɥɚɯ ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɩɨɡɜɨɥɹɸɬ ɫɧɢɡɢɬɶ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ 

ɪɟɡɚɧɢɹ ɜ 1,83÷4,5 ɪɚɡɚ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

 

1 ɋɬɪɭɱɤɨɜ Ⱥɥɟɤɫɟɣ ȼɚɥɟɧɬɢɧɨɜɢɱ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 

ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɬɪɚɧɫɦɢɫɫɢɢ ɝɭɫɟɧɢɱɧɨɝɨ ɛɭɥɶɞɨɡɟɪɚ: 

ɋɢɛɢɪɫɤɢɣ Ɏɟɞɟɪɚɥɶɧɵɣ ɍɧɢɜɟɪɫɢɬɟɬ, 2009. 

2 Ɋɭɞɤɨɜɚ, ɂ. Ⱥ. Ɋɭɞɤɨɜɚ, ɂ. Ⱥ.. ɂɫɩɨɥɶɡɨɜɚɧɢɟ GPS ɧɚɜɢɝɚɰɢɢ ɜ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ: ɋɢɛɢɪɫɤɢɣ Ɏɟɞɟɪɚɥɶɧɵɣ ɍɧɢɜɟɪɫɢɬɟɬ, 2012. 

3 Ʉɨɧɟɜ ȼ.ȼ., Ɇɟɪɞɚɧɨɜ ɒ.Ɇ., ɒɟɜɟɥɟɜ Ⱥ.ɋ. Ɇɨɞɟɪɧɢɡɚɰɢɹ ɤɨɜɲɚ 

ɮɪɨɧɬɚɥɶɧɨɝɨ ɩɨɝɪɭɡɱɢɤɚ ɞɥɹ ɭɛɨɪɤɢ ɫɧɟɝɚ. Ɍɸɦɟɧɫɤɢɣ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɧɟɮɬɟɝɚɡɨɜɵɣ ɭɧɢɜɟɪɫɢɬɟɬ.2016. 

4 Ɇɟɪɞɚɧɨɜ ɒ.Ɇ., Ʉɨɧɟɜ ȼ.ȼ., Ȼɚɥɢɧ Ⱥ.ȼ.. ɂɫɫɥɟɞɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ 

ɨɬɜɚɥɨɜ ɫɧɟɝɨɭɛɨɪɨɱɧɵɯ ɦɚɲɢɧ. Ɍɸɦɟɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 

ɧɟɮɬɟɝɚɡɨɜɵɣ ɭɧɢɜɟɪɫɢɬɟɬ.2015. 

5 Ɋɭɫɦɢɥɟɧɤɨ Ⱥ.Ʉ., Ɇɚɞɶɹɪɨɜ Ɍ.Ɇ., ȿɝɨɪɨɜ Ⱥ.Ʌ., Ʉɨɫɬɵɪɱɟɧɤɨ ȼ.Ⱥ. . 

Ɇɨɞɟɪɧɢɡɚɰɢɹ ɩɥɭɠɧɨɝɨ ɨɬɜɚɥɚ ɫɧɟɝɨɭɛɨɪɨɱɧɨɣ ɦɚɲɢɧɵ ɂɧɠɟɧɟɪɧɵɣ 

ɜɟɫɬɧɢɤ Ⱦɨɧɚ №1. 2019 

6 Ȼɨɝɞɚɧɨɜɚ ȿ.Ɉ. ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɛɭɥɶɞɨɡɟɪɚ // ɋɨɜɪɟɦɟɧɧɵɟ ɧɚɭɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɢɧɧɨɜɚɰɢɢ. 2016. 

№ 10 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ].  

7 Ƚɥɟɛɨɜ, ȼ. Ⱦ. ɉɨɜɵɲɟɧɢɟ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɟ ɡɚɬɪɚɬ ɷɧɟɪɝɢɢ 

ɛɭɥɶɞɨɡɟɪɨɜ – ȼɟɫɬɧɢɤ ɉɫɤɨɜȽɍ , 2014. – 751 c. 

8 ɉɚɧɢɱɤɢɧ, Ⱥ.ȼ. ȼɥɢɹɧɢɟ  ɭɝɥɚ ɪɟɡɚɧɢɹ ɧɚ ɜɨɡɧɢɤɚɸɳɢɟ  ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ  ɝɪɭɧɬɚ / Ⱥ.ȼ. ɉɚɧɢɱɤɢɧ/ /  ɂɡɜɟɫɬɢɹ ɈɪɟɥȽɌɍ. 

ȿɫɬɟɫɬɜɟɧɧɵɟ ɧɚɭɤɢ, 2004 ɝ. №3  4 

9 Ɇɟɪɞɚɧɨɜ ɒ.Ɇ., Ʉɨɧɟɜ ȼ.ȼ., Ȼɚɥɢɧ Ⱥ.ȼ. Ɋɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ ɩɪɢ 

ɭɛɨɪɤɟ ɫɧɟɝɚ ɜ ɝɨɪɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ. ɂɧɠɟɧɟɪɧɵɣ ɜɟɫɬɧɢɤ Ⱦɨɧɚ №1. 

2015.  

10 Ɍɪɨɲɢɧ Ⱦ. ɂ. ȼɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɨɥɭɫɮɟɪɢɱɟɫɤɨɝɨ 

ɨɬɜɚɥɚ ɛɭɥɶɞɨɡɟɪɚ ɫ ɞɢɫɤɨɜɵɦɢ ɫɟɤɰɢɹɦɢ. ɋɉɛȽȺɋɍ. 
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11 Ɍɚɪɚɫɨɜ ȼ.ɇ. ɍɪɚɜɧɨɜɟɲɢɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ. ɋɬɪɨɢɬɟɥɶɧɵɟ ɢ ɞɨɪɨɠɧɵɟ ɦɚɲɢɧɵ. - 

2003. - №7. - ɋ.38-43. 

12 Ȼɭɪɞɢɧ Ⱥ.Ⱥ., Ƚɚɛɞɭɥɥɢɧ Ɍ.Ɋ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɢɰɟɩɚ ɞɥɹ ɭɛɨɪɤɢ ɫɧɟɝɚ // 

Ɍɟɯɧɢɤɚ ɢ ɬɟɯɧɨɥɨɝɢɹ ɬɪɚɧɫɩɨɪɬɚ. 2017. № 4 (5). ɋ. 3. 

13 Ɍɚɪɚɫɟɧɤɨ ȿ. Ⱥ. Ɋɚɡɪɚɛɨɬɤɚ ɷɮɮɟɤɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɨɫɜɨɟɧɢɹ 

ɜɚɥɭɧɢɫɬɵɯ ɪɨɫɫɵɩɟɣ ȿ.Ⱥ. Ɍɚɪɚɫɟɧɤɨ, ȼ.ȿ. Ʉɢɫɥɹɤɨɜ. — Ʉɪɚɫɧɨɹɪɫɤ : 

ɋɢɛ. ɮɟɞɟɪ.ɭɧ-ɬ, 2014. — 102 ɫ. 

14 ɋɚɥɢɯɨɜ Ɋ.Ɏ. ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɢ 

ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɚɪɤɚ ɞɨɪɨɠɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ. 

ɋɢɛɢɪɫɤɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɚɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠɧɚɹ ɚɤɚɞɟɦɢɹ 

15 Ɇɟɳɟɪɹɤɨɜ ȼ.Ⱥ. Ⱥɞɚɩɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɪɚɛɨɱɢɦɢ ɩɪɨɰɟɫɫɚɦɢ 

ɡɟɦɥɟɪɨɣɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ. ɋɢɛɢɪɫɤɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ 

ɚɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠɧɚɹ ɚɤɚɞɟɦɢɹ 

16 Ʌɵɫɹɧɧɢɤɨɜ Ⱥ.ȼ., ɀɟɥɭɤɟɜɢɱ Ɋ.Ȼ., Ɇɚɥɹɧɨɜ ȼ.ȼ., Ʉɚɣɡɟɪ ɘ.Ɏ., 

Ʌɵɫɹɧɧɢɤɨɜɚ ɇ.ɇ., ɋɟɪɟɛɪɟɧɢɤɨɜɚ ɘ.Ƚ.. Ⱥɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɧɨɠɟɣ ɨɬɜɚɥɨɜ ɞɨɪɨɠɧɵɯ ɦɚɲɢɧ. 

ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɂɧɫɬɢɬɭɬ ɧɟɮɬɢ ɢ ɝɚɡɚ 

17 Ȼɚɪɚɧɱɢɤ ȼ.ɉ., ȼɚɫɢɥɶɟɜ ȼ.Ⱥ., Ɂɚɤɢɪɨɜ Ɇ.Ɏ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ 

ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɨɬɜɚɥɶɧɵɦ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ // 

ɂɧɬɟɪɫɬɪɨɣɦɟɯ - 2009: ɦɚɬɟɪɢɚɥɵ Ɇɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɬɟɯɧ. ɤɨɧɮ. - 

Ȼɢɲɤɟɤ: ɄȽɍɋɌȺ, 2009. - ɋ. 110-112. 

18 Ȼɚɪɚɧɱɢɤ ȼ.ɉ., Ɂɚɤɢɪɨɜ Ɇ.Ɏ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɡɚɧɢɸ 

ɫɧɟɝɚ ɦɚɥɨɝɚɛɚɪɢɬɧɵɦ ɩɥɭɠɧɵɦ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɟɦ // Ɇɟɯɚɧɢɡɚɰɢɹ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ. -2009.-№11.-ɋ. 16-18. 

19 Ȼɚɪɚɧɱɢɤ ȼ.ɉ., Ɂɚɤɢɪɨɜ Ɇ.Ɏ. ɇɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ 

ɫɧɟɝɚ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɨɬɜɚɥɶɧɵɦ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ // 

ɂɧɬɟɪɫɬɪɨɣɦɟɯ - 2009: ɦɚɬɟɪɢɚɥɵ Ɇɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɬɟɯɧ. ɤɨɧɮ. - 

Ȼɢɲɤɟɤ: ɄȽɍɋɌȺ, 2009. - ɋ. 105-106. 
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20 ȽɈɋɌ 24026 - 86. ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɢɫɩɵɬɚɧɢɹ. ɉɥɚɧɢɪɨɜɚɧɢɟ 

ɷɤɫɩɟɪɢɦɟɧɬɚ. Ɍɟɪɦɢɧɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ. - Ɇ.: ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 1986. 

21 Ɂɚɤɢɪɨɜ Ɇ.Ɏ., ɋɭɛɛɨɬɢɧɚ Ⱥ. ɋ, Ȼɚɪɚɧɱɢɤ ȼ.ɉ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ 

ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɧɚ ɪɚɛɨɱɢɯ ɨɪɝɚɧɚɯ ɦɚɥɵɯ 

ɤɨɦɦɭɧɚɥɶɧɵɯ ɦɚɲɢɧ // ɉɪɨɛɥɟɦɵ ɢ ɞɨɫɬɢɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ: ɬɪ. Ɇɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɬɟɯɧ. ɤɨɧɮ. «ɋɬɪɨɣɤɨɦɩɥɟɤɫ - 2008». - 

ɂɠɟɜɫɤ: ɂɡɞ-ɜɨ ɂɠȽɌɍ, 2008.-ɋ. 134-137. 

22 Ƚɚɪɦɚɧɨɜ Ⱥ.ȼ. Ʉɪɟɣɬɨɜɚɹ ɫɢɫɬɟɦɚ ɖɌɄ. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. - 

Ɇ.: ɖ- ɋɚɝё, 2008.-218 ɫ. 

23 Ɂɚɤɢɪɨɜ Ɇ.Ɏ., ȼɚɫɢɥɶɟɜ ȼ.Ⱥ., Ȼɚɪɚɧɱɢɤ ȼ.ɉ., ɉɥɟɯɚɧɨɜ Ɏ.ɂ. Ɇɟɬɨɞɢɤɚ 

ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɡɚɧɢɸ 

ɫɧɟɝɚ ɧɚ ɫɬɟɧɞɟ «ɝɪɭɧɬɨɜɵɣ ɤɚɧɚɥ» // ɉɪɨɛɥɟɦɵ ɢ ɞɨɫɬɢɠɟɧɢɹ 

ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ: ɬɪ. Ɇɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɬɟɯɧ. ɤɨɧɮ. 

«ɋɬɪɨɣɤɨɦɩɥɟɤɫ - 2010». - ɂɠɟɜɫɤ: ɂɡɞ-ɜɨ ɂɠȽɌɍ, 2010. - ɋ. 174-177. 

24 Ⱥɞɥɟɪ ɘ.ɉ. ɢ ɞɪ. ɉɥɚɧɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɢ ɩɨɢɫɤɟ 

ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ / ɘ.ɉ. Ⱥɞɥɟɪ, ȿ.ȼ. Ɇɚɪɤɨɜɚ, ɘ.ȼ. Ƚɪɚɧɨɜɫɤɢɣ. - 

Ɇ.: ɇɚɭɤɚ, 1976. - 249 ɫ. 

25 ɋɩɢɪɢɞɨɧɨɜ Ⱥ.Ⱥ., ȼɚɫɢɥɶɟɜ ɄȽ. ɉɥɚɧɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɢ 

ɢɫɫɥɟɞɨɜɚɧɢɢ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. - 

ɋɜɟɪɞɥɨɜɫɤ: ɢɡɞ. ɍɉɂ ɢɦ. ɋ.Ɇ. Ʉɢɪɨɜɚ, 1975. - 140 ɫ. 

26 Ʉɪɚɫɨɜɫɤɢɣ ȽɄ, Ɏɢɥɚɪɟɬɨɜ Ƚ.Ɏ. ɉɥɚɧɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ. - Ɇɢɧɫɤ: 

ȻȽɍ, 1982. – 302 

27 Ɂɚɤɢɪɨɜ Ɇ.Ɏ., Ȼɚɪɚɧɱɢɤ ȼ.ɉ. ɇɨɜɵɣ ɩɨɞɯɨɞ ɤ ɜɵɛɨɪɭ ɪɟɠɢɦɨɜ 

ɪɚɡɪɭɲɟɧɢɹ ɫɧɟɝɚ ɪɚɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ ɦɚɲɢɧ // ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ 

ɫɢɫɬɟɦɵ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ. - 2011.-№2(18). - ɋ. 107-110. 

28 Ɂɚɤɢɪɨɜ Ɇ.Ɏ., Ȼɚɪɚɧɱɢɤ ȼ.ɉ. Ɉɩɬɢɦɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ 

ɪɟɡɚɧɢɹ ɫɧɟɝɚ ɩɥɭɠɧɵɦ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɟɦ // ɂɧɬɟɪɫɬɪɨɣɦɟɯ - 2011: 

ɦɚɬɟɪɢɚɥɵ Ɇɟɞɭɧɚɪ. ɧɚɭɱ.-ɬɟɯɧ. ɤɨɧɮ. - Ɇɨɝɢɥɟɜ: Ȼɟɥɨɪɭɫ. - Ɋɨɫ. ɭɧ-ɬ, 

2011. - ɋ. 86-89. 



67 
 

29 ȼɨɣɬɤɨɜɫɤɢɣ Ʉ.Ɏ. Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɧɟɝɚ. - Ɇ.: ɇɚɭɤɚ, 1977. - 

126 ɫ. 

30 Ɂɚɤɢɪɨɜ Ɇ.Ɏ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɫɧɟɝɚ // ɉɪɨɛɥɟɦɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦ ɬɪɚɧɫɩɨɪɬɚ: ɦɚɬɟɪɢɚɥɵ ȼɫɟɪɨɫ. 

ɧɚɭɱ.-ɩɪɚɤɬ. ɤɨɧɮ. - Ɍɸɦɟɧɶ: ɌɸɦȽɇȽɍ, 2009. - ɋ. 99-101. 

31 Ɂɟɥɟɧɢɧ Ⱥ.ɇ. ɢ ɞɪ. Ʌɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ ɩɨ ɪɟɡɚɧɢɸ ɝɪɭɧɬɨɜ. 

ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / Ⱥ.ɇ. Ɂɟɥɟɧɢɧ, Ƚ.ɇ. Ʉɚɪɚɫɟɜ, Ʌ.ȼ. Ʉɪɚɫɢɥɶɧɢɤɨɜ. - 

Ɇ.: ȼɵɫɲɚɹ ɲɤɨɥɚ, 1969. - 310 ɫ. 

32 Ȼɚɪɚɧɱɢɤ ȼ.ɉ., Ɂɚɤɢɪɨɜ Ɇ.Ɏ. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɡɚɧɢɸ 

ɫɧɟɝɚ ɩɥɭɠɧɵɦ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɦɚɥɨɝɚɛɚɪɢɬɧɨɝɨ ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɹ // 

ȼɟɫɬɧɢɤ ɂɠȽɌɍ. - 2009. - №4(44). - ɋ. 33-34 

33 Ȼɟɪɟɫɬɨɜ ȿ.ɂ. ɢ ɞɪ. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɨɜ ɪɟɡɚɧɢɸ: ɦɨɧɨɝɪɚɮɢɹ / ȿ.ɂ. 

Ȼɟɪɟɫɬɨɜ, Ⱥ.ɉ. ɋɦɨɥɹɪ. - Ɇɨɝɢɥɟɜ: Ȼɟɥ.-Ɋɨɫ. ɭɧ-ɬ, 2008. - 179 ɫ. 

34 Ɂɟɥɟɧɢɧ Ⱥ.ɇ. ɢ ɞɪ. Ʌɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ ɩɨ ɪɟɡɚɧɢɸ ɝɪɭɧɬɨɜ. 

ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / Ⱥ.ɇ. Ɂɟɥɟɧɢɧ, Ƚ.ɇ. Ʉɚɪɚɫɟɜ, Ʌ.ȼ. Ʉɪɚɫɢɥɶɧɢɤɨɜ. - 

Ɇ.: ȼɵɫɲɚɹ ɲɤɨɥɚ, 1969. - 310 ɫ. 

35 Ɂɚɤɢɪɨɜ Ɇ.Ɏ. Ɉɫɨɛɟɧɧɨɫɬɢ ɡɢɦɧɟɝɨ ɫɨɞɟɪɠɚɧɢɹ ɩɪɢɞɨɦɨɜɵɯ 

ɬɟɪɪɢɬɨɪɢɣ // ɉɪɨɛɥɟɦɵ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɬɪɚɧɫɩɨɪɬɚ: 

ɦɚɬɟɪɢɚɥɵ Ɇɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɩɪɚɤɬ. ɤɨɧɮ. — Ɍɸɦɟɧɶ: ɌɸɦȽɇȽɍ, 2010. 

— ɋ. 121-122. 

36 Ȼɟɪɟɫɬɨɜ ȿ.ɂ. ɢ ɞɪ. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɨɜ ɪɟɡɚɧɢɸ: ɦɨɧɨɝɪɚɮɢɹ / ȿ.ɂ. 

Ȼɟɪɟɫɬɨɜ, Ⱥ.ɉ. ɋɦɨɥɹɪ. - Ɇɨɝɢɥɟɜ: Ȼɟɥ.-Ɋɨɫ. ɭɧ-ɬ, 2008. - 179 ɫ. 

37 ɂɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɢ ɭɫɢɥɢɣ ɜ ɞɟɬɚɥɹɯ ɦɚɲɢɧ. ɋɛɨɪɧɢɤ ɪɚɛɨɬ / 

ɉɨɞ ɪɟɞ. ɇ.ɂ. ɉɪɢɝɨɪɨɜɫɤɨɝɨ. - Ɇ.: Ɇɚɲɝɢɡ, 1955. - 224 ɫ. 

38 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɭɛɨɪɤɢ 

ɧɚɫɟɥɟɧɧɵɯ ɦɟɫɬ / Ɇɢɧɢɫɬɟɪɫɬɜɨ ɀɄɏ ɊɋɎɋɊ, ɚɤɚɞɟɦɢɹ 

ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢɦ. Ʉ.Ⱦ. ɉɚɦɮɢɥɨɜɚ. -Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1980. 

39 ɂɫɚɤɨɜ ȼ.ɋ. ɢ ɞɪ. Ɉɫɨɛɟɧɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɩɨɜɵɲɟɧɢɟ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧ ɢ ɪɨɛɨɬɨɜ ɞɥɹ ɭɤɥɚɞɤɢ ɢ 



68 
 

ɫɨɞɟɪɠɚɧɢɹ ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ: ɍɱɟɛ, ɩɨɫɨɛɢɟ / ȼ.ɋ. ɂɫɚɤɨɜ, ɂ.Ƚ. 

Ȼɭɥɝɚɤɨɜɚ, ɇ.ɉ. ɑɭɯɪɹɟɜ. - ɇɨɜɨɱɟɪɤɚɫɫɤ: ɘɊȽɌɍ, 2006. - 260 ɫ. 

40 Ʉɚɪɚɛɚɧ Ƚ.Ʌ. ɢ ɞɪ. Ɇɚɲɢɧɵ ɞɥɹ ɫɨɞɟɪɠɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 

ɞɨɪɨɝ ɢ ɚɷɪɨɞɪɨɦɨɜ / Ƚ.Ʌ. Ʉɚɪɚɛɚɧ, ȼ.ɂ. Ȼɚɥɨɜɧɟɜ, ɂ.Ⱥ. Ɂɚɫɨɜ. - Ɇ.: 

Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1975. — 368 ɫ. 

41 Ʉɚɪɚɛɚɧ Ƚ.Ʌ. ɋɧɟɝɨɭɛɨɪɨɱɧɵɟ ɦɚɲɢɧɵ. - Ɇ.: ɆɄɏ ɊɋɎɋɊ, 1962. - 124 

ɫ. 

42 Ʉɚɪɚɫɟɜ Ƚ.ɇ. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɢɥɵ ɪɟɡɚɧɢɹ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨɦ ɭɩɪɭɝɢɯ 

ɞɟɮɨɪɦɚɰɢɣ ɩɪɢ ɪɚɡɪɭɲɟɧɢɢ // ɋɬɪɨɢɬɟɥɶɧɵɟ ɢ ɞɨɪɨɠɧɵɟ ɦɚɲɢɧɵ. - 

2008. - №4. - ɋ. 36-42. 

43 Ʉɚɪɧɚɭɯɨɜ ɇ.ɇ., Ɇɟɪɞɚɧɨɜ ɒ.Ɇ., Ɉɪɠɚɯɨɜɫɤɢɣ ȼ.Ƚ., ɉɟɬɪɨɜɟɰ ȼ.ɋ. 

Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɚɠɧɨɫɬɢ ɫɧɟɝɚ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 

ɤɨɧɫɬɪɭɤɰɢɣ ɫɧɟɝɨɭɩɥɨɬɧɹɸɲ,ɢɯ ɦɚɲɢɧ // ɂɧɬɟɪɫɬɪɨɣɦɟɯ - 2007: 

ɦɚɬɟɪɢɚɥɵ Ɇɟɠ- ɞɭɧɚɪ. ɧɚɭɱ.-ɬɟɯɧ. ɤɨɧɮ. - ɋɚɦɚɪɚ: ɋɚɦɚɪɫɤ. ɝɨɫ. ɚɪɯ.-

ɫɬɪɨɢɬ. ɭɧ-ɬ, 2007. - ɋ. 32-37. 

44 Ʉɢɪɶɹɧɨɜ Ⱦ.ȼ. ɆɚɅɫɚɛ 14: ɇɚɢɛɨɥɟɟ ɩɨɥɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ. - ɋɉɛ.: Ȼɏȼ- 

ɉɟɬɟɪɛɭɪɝ, 2007. - 704 ɫ. 

45 Ʉɨɦɦɭɧɚɥɶɧɵɟ ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ: Ʌɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ / 

ɉ.ɂ. ɇɢɤɭɥɢɧ, ȼ.Ⱥ. ɇɢɥɨɜ, Ɇ.ɂ. ɓɟɪɛɢɧɢɧ, Ⱦ.Ⱥ. ɍɞɨɞɨɜ. - ȼɨɪɨɧɟɠ: 

ȼɌȺɋɍ, ȼȽɌɍ, 2004. - 130 ɫ. 

46 Ʉɪɚɫɨɜɫɤɢɣ ȽɄ, Ɏɢɥɚɪɟɬɨɜ Ƚ.Ɏ. ɉɥɚɧɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ. - Ɇɢɧɫɤ: 

ȻȽɍ, 1982. - 302 ɫ. 

47 Ʉɭɞɪɹɜɰɟɜ ȿ.Ɇ. ɄɈɆɉȺɋ-ɁɈ VIO. Ɇɚɤɫɢɦɚɥɶɧɨ ɩɨɥɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ. 

ȼ 2-ɯ ɬɨɦɚɯ. - Ɇ.: ȾɆɄ ɉɪɟɫɫ, 2008. 

48 Ʉɭɥɹɲɨɜ Ⱥ.ɉ. ɢ ɞɪ. ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɪɚɡɪɭɲɟɧɢɹ ɥɶɞɚ / Ⱥ.ɉ. 

Ʉɭɥɹɲɨɜ, ɘ.ɂ. Ɇɨɥɟɜ, ȼ.Ⱥ. ɒɚɩɤɢɧ, Ⱥ.ȼ. ɓɟɩɟɬɨɜ. - Ɇ.: Ʉɨɦɩɚɧɢɹ 

ɋɩɭɬɧɢɤ, 2005. - 135 ɫ. 

49 Ʉɭɥɹɲɨɜ Ⱥ.ɉ., Ɇɚɥɢɤɨɜ Ɉ.ɘ., Ɇɨɥɟɜ ɘ.ɂ., ɋɨɤɨɥɨɜ Ⱥ.Ɇ. ɉɭɬɢ 

ɩɨɜɵɲɟɧɢɹ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɫɧɟɠɧɵɯ ɧɚɤɚɬɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɪɨɝ // 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɢ ɞɨɪɨɠɧɵɟ ɦɚɲɢɧɵ. - 2007. - №3. - ɋ. 44-46. 



69 
 

50 Ʉɭɥɹɲɨɜ Ⱥ.ɉ., Ɇɨɥɟɜ ɘ.ɂ. ȼɥɢɹɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɫɥɨɢɫɬɨɫɬɢ ɫɪɟɞɵ ɧɚ 

ɩɪɨɰɟɫɫ ɟɟ ɪɚɡɪɭɲɟɧɢɹ ɧɚ ɩɪɢɦɟɪɟ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ, ɥɟɠɚɳɟɝɨ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɪɨɝ // ɂɡɜɟɫɬɢɹ ȼɍɁɨɜ. ɋɟɪ. «Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ». — 

2006. - №6. - ɋ. 31-35. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



70 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 



 

 

 


