
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

Ɇɟɠɢɧɫɬɢɬɭɬɫɤɚɹ ɛɚɡɨɜɚɹ ɤɚɮɟɞɪɚ  
«ɉɪɢɤɥɚɞɧɚɹ ɮɢɡɢɤɚ ɢ ɤɨɫɦɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ» 

ɤɚɮɟɞɪɚ 
 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
______________ ȼ.ȿ. Ʉɨɫɟɧɤɨ 
ɩɨɞɩɢɫɶ            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
«________» _______________2021ɝ. 

 
 

ɆȺȽɂɋɌȿɊɋɄȺə ȾɂɋɋȿɊɌȺɐɂə 
 

«Ɋɚɡɪɚɛɨɬɤɚ ɫɢɥɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɞɭɥɹ ɛɨɪɬɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ 
ɦɧɨɝɨɜɵɜɨɞɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ» 

ɬɟɦɚ 
 

15.04.05 «Ʉɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ  
ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ» 

ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ  
 

15.04.05.02 «Ɍɟɯɧɨɥɨɝɢɹ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ» 
ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɩɪɨɝɪɚɦɦɵ 

 
ɇɚɭɱɧɵɣ  
ɪɭɤɨɜɨɞɢɬɟɥɶ    

   ɞɨɰɟɧɬ ɆȻɄ ɉɎɢɄɌ  
ɤɚɧɞ.ɮɢɡ-ɦɚɬ.ɧɚɭɤ 

 

Ⱥ.Ⱥ.ɏɜɚɥɶɤɨ 
  ɩɨɞɩɢɫɶ, ɞɚɬɚ     ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɵɩɭɫɤɧɢɤ      Ⱥ.ȼ.Ʉɚɪɦɚɧɨɜɚ 
  ɩɨɞɩɢɫɶ, ɞɚɬɚ       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

Ɋɟɰɟɧɡɟɧɬ 

  
 

 

 ɢɧɠɟɧɟɪ-ɤɨɧɫɬɪɭɤɬɨɪ 
1 ɤɚɬ. ȺɈ «ɂɋɋ» 
ɢɦɟɧɢ ɚɤɚɞɟɦɢɤɚ 
Ɇ.Ɏ. Ɋɟɲɟɬɧɟɜɚ» 

 
 
 

Ⱥ.ȼ.ɋɟɥɨɭɫɬɶɟɜ 
  ɩɨɞɩɢɫɶ, ɞɚɬɚ     ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ    

ɩɪɨɮɟɫɫɨɪ  
ɆȻɄ ɉɎɢɄɌ, ɞɨɰɟɧɬ  

 
ȼ.ȿ. ɑɟɛɨɬɚɪɟɜ 

  ɩɨɞɩɢɫɶ, ɞɚɬɚ     ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

Ʉɪɚɫɧɨɹɪɫɤ 2021 



 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 

ɢɧɫɬɢɬɭɬ 
Ɇɟɠɢɧɫɬɢɬɭɬɫɤɚɹ ɛɚɡɨɜɚɹ ɤɚɮɟɞɪɚ  

«ɉɪɢɤɥɚɞɧɚɹ ɮɢɡɢɤɚ ɢ ɤɨɫɦɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ» 
ɤɚɮɟɞɪɚ 

 
 ɍɌȼȿɊɀȾȺɘ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
                    ȼ.ȿ. Ʉɨɫɟɧɤɨ 
ɩɨɞɩɢɫɶ            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

« ____ » _________ 2021 ɝ. 

 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 
 

  



 

ɋɬɭɞɟɧɬɭ: Ʉɚɪɦɚɧɨɜɨɣ Ⱥɧɧɟ ȼɥɚɞɢɦɢɪɨɜɧɟ.                                           
Ƚɪɭɩɩɚ:  ɆɌ19-04Ɇ  
ɇɚɩɪɚɜɥɟɧɢɟ: 15.04.05 «Ʉɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 
ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ». 
Ɍɟɦɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ (ɆȾ): «Ɋɚɡɪɚɛɨɬɤɚ ɫɢɥɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɦɨɞɭɥɹ ɛɨɪɬɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɦɧɨɝɨɜɵɜɨɞɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ».  
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ ɨɬ 22.11.2019 №19878/ɫ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɆȾ: ɤɚɧɞ. ɮɢɡ - ɦɚɬ. ɧɚɭɤ, ɞɨɰɟɧɬ ɆȻɄ ɉɎɢɄɌ Ⱥɥɟɤɫɚɧɞɪ 
Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ ɏɜɚɥɶɤɨ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɆȾ: ɚɧɚɥɢɡ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɫɢɥɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɨɞɭɥɟɣ ɛɨɪɬɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ. 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ɆȾ. 
1 Ⱥɧɚɥɢɡ ɧɚɝɪɭɡɨɤ ɢ ɤɨɧɫɬɪɭɤɰɢɣ. 
2 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ. 
3 ɂɫɩɵɬɚɧɢɹ. 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɥɢ ɢɥɥɸɫɬɪɚɬɢɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ 
ɭɤɚɡɚɧɢɟɦ ɨɫɧɨɜɧɵɯ ɱɟɪɬɟɠɟɣ, ɩɥɚɤɚɬɨɜ: ɫɥɚɣɞɵ ɩɪɟɡɟɧɬɚɰɢɢ ɜ ɤɨɥɢɱɟɫɬɜɟ 
19 ɲɬɭɤ. 
                                            
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɆȾ     Ⱥ.Ⱥ. ɏɜɚɥɶɤɨ 

ɩɨɞɩɢɫɶ 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ     Ⱥ.ȼ. Ʉɚɪɦɚɧɨɜɚ 
                              ɩɨɞɩɢɫɶ 
 

«22» ɧɨɹɛɪɹ  2019 ɝ. 
  



 

ɊȿɎȿɊȺɌ 
 
Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ: «Ɋɚɡɪɚɛɨɬɤɚ ɫɢɥɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɦɨɞɭɥɹ ɛɨɪɬɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɦɧɨɝɨɜɵɜɨɞɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ» ɫɨɞɟɪɠɢɬ 60 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ ɢ 9 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ, 20 ɮɨɪɦɭɥ , 7 ɬɚɛɥɢɰ, 47 ɢɥɥɸɫɬɪɚɰɢɣ. 
 ɋɂɅɈȼȺə ɄɈɇɋɌɊɍɄɐɂə, ɆɈȾɍɅɖ ȻɈɊɌɈȼɈɃ ȺɉɉȺɊȺɌɍɊɕ, 
ɄɈɇȿɑɇɈ – ɗɅȿɆȿɇɌɇȺə ɆɈȾȿɅɖ, ɊȺȾɂɈɗɅȿɄɌɊɈɇɇȺə 
ȺɉɉȺɊȺɌɍɊȺ. 

Ɉɛɴɟɤɬɨɦ ɹɜɥɹɟɬɫɹ ɫɢɥɨɜɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɦɨɞɭɥɹ ɛɨɪɬɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ 
ɷɥɟɤɬɪɨɧɧɵɟ ɩɥɚɬɵ ɛɨɪɬɨɜɨɣ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ (ɊɗȺ) ɄȺ, 
ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɡɚɤɨɧɱɟɧɧɵɟ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɟ 
ɭɡɥɵ.  

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɋɢɥɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɞɭɥɹ ɛɨɪɬɨɜɨɣ 
ɚɩɩɚɪɚɬɭɪɵ ɢ ɦɧɨɝɨɜɵɜɨɞɧɵɟ ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬɵ.  

ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɪɚɡɪɚɛɨɬɤɟ ɫɢɥɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɞɭɥɹ 
ɛɨɪɬɨɜɨɣ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ (ɊɗȺ) ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ (ɄȺ) 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɩɪɢɦɟɧɟɧɢɟ ɦɧɨɝɨɜɵɜɨɞɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɡɚ 
ɫɱɟɬ ɨɛɟɫɩɟɱɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɨɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɹɜɥɹɸɬɫɹ: 
 ɫɞɟɥɚɬɶ ɨɛɡɨɪ ɤɨɧɫɬɪɭɤɰɢɣ ɛɨɪɬɨɜɨɣ ɊɗȺ ɄȺ; 
 ɢɫɫɥɟɞɨɜɚɬɶ ɜɚɪɢɚɰɢɢ ɤɨɧɬɚɤɬɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 

ɦɨɧɬɚɠɚ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɪɩɭɫɨɜ ɦɢɤɪɨɱɢɩɨɜ; 
 ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɚɤɬɭɚɥɶɧɵɟ ɞɥɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɤɨɧɫɬɪɭɤɰɢɣ 

ɞɟɫɬɚɛɢɥɢɡɢɪɭɸɳɢɟ ɮɚɤɬɨɪɵ; 
 ɪɚɡɪɚɛɨɬɚɬɶ ɫɢɥɨɜɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɦɨɞɭɥɹ ɛɨɪɬɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ; 
 ɫɦɨɞɟɥɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɧɚɝɪɭɡɤɢ ɧɚ ɪɚɡɪɚɛɨɬɚɧɧɭɸ ɫɢɥɨɜɭɸ 

ɤɨɧɫɬɪɭɤɰɢɸ ɦɨɞɭɥɹ ɛɨɪɬɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɧɨɝɨɜɵɜɨɞɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ; 

 ɩɪɨɜɟɫɬɢ ɢɫɩɵɬɚɧɢɹ ɫɢɥɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɞɭɥɹ ɛɨɪɬɨɜɨɣ 
ɚɩɩɚɪɚɬɭɪɵ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɬɪɟɛɧɨɫɬɶɸ ɜ 
ɬɟɨɪɟɬɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɵɯ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɹɯ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ 
ɪɹɞɚ ɗɆ.  

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ – ɩɪɢɦɟɧɟɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɡɜɨɥɢɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɧɨɝɨɜɵɜɨɞɧɵɟ ɷɥɟɤɬɪɨɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɩɭɬɟɦ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ – ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ  ɦɨɠɟɬ 
ɩɪɢɦɟɧɹɬɫɹ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɗɆ ɢ ɄȺ ɜ ɰɟɥɨɦ. 
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ȼȼȿȾȿɇɂȿ 
 

ɋɨɡɞɚɧɢɟ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ (ɄȺ) ɫ ɞɥɢɬɟɥɶɧɵɦ ɫɪɨɤɨɦ ɚɤɬɢɜɧɨɝɨ 
ɫɭɳɟɫɬɜɨɜɚɧɢɹ, ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ, ɷɬɨ ɨɞɧɚ ɢɡ ɨɫɧɨɜɧɵɯ ɰɟɥɟɣ. Ⱦɥɹ ɷɬɨɝɨ 
ɜɫɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɭɡɥɵ ɄȺ ɞɨɥɠɧɵ ɛɵɬɶ ɨɱɟɧɶ ɧɚɞɟɠɧɵɦɢ, ɨɛɥɚɞɚɬɶ 
ɩɨɜɵɲɟɧɧɨɣ ɠɢɜɭɱɟɫɬɶɸ ɢ ɢɦɟɬɶ ɛɨɥɶɲɨɣ ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɧɚ ɞɥɢɬɟɥɶɧɵɣ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜɦɟɲɚɬɶɫɹ ɜ ɯɨɞ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɤɚɤ ɷɬɨ 
ɞɟɥɚɟɬɫɹ ɜ ɧɚɡɟɦɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɜɟɫɶɦɚ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ, ɚ 
ɩɨɜɬɨɪɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ ɢ ɫɪɟɞɫɬɜ.  

ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɜɫɟ ɫɬɪɟɦɹɬɫɹ ɤ ɦɢɧɢɚɬɸɪɢɡɚɰɢɢ ɷɥɟɤɬɪɨɧɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɤ ɩɟɪɟɯɨɞɭ ɧɚ ɫɨɜɪɟɦɟɧɧɭɸ ɤɨɦɩɨɧɨɜɤɭ ɦɢɤɪɨɫɯɟɦ 
ɷɥɟɤɬɪɨɧɧɵɯ ɦɨɞɭɥɟɣ (ɗɆ), ɜɵɡɜɚɧɧɵɟ ɬɟɯɧɢɱɟɫɤɢɦ ɪɚɡɜɢɬɢɟɦ ɢ 
ɩɨɫɬɚɜɥɟɧɧɵɦɢ ɡɚɞɚɱɚɦɢ, ɢ ɷɬɨ ɬɪɟɛɭɟɬ ɨɫɨɛɨɟ ɨɬɧɨɲɟɧɢɟ ɤ ɩɪɨɱɧɨɫɬɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɢɩɨɜ ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɧɬɚɤɬɨɜ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɠɢɜɭɱɟɫɬɢ ɦɨɞɭɥɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɫɪɨɤɚ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɄȺ. 

Ɉɛɵɱɧɨ ɩɨɞ ɠɢɜɭɱɟɫɬɶɸ ɩɨɧɢɦɚɟɬɫɹ ɫɜɨɣɫɬɜɨ ɫɢɫɬɟɦɵ ɚɞɚɩɬɢɪɨɜɚɬɶɫɹ, 
ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɢ ɫɨɯɪɚɧɹɬɶ ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɛɨɪ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɯ ɮɭɧɤɰɢɣ ɜ 
ɭɫɥɨɜɢɹɯ ɧɟɩɪɟɞɜɢɞɟɧɧɵɯ (ɚɜɚɪɢɣɧɵɯ, ɧɟɲɬɚɬɧɵɯ) ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɫɢɫɬɟɦɭ 
ɜɧɟɲɧɢɯ ɢ ɜɧɭɬɪɟɧɧɢɯ ɞɟɫɬɚɛɢɥɢɡɢɪɭɸɳɢɯ ɮɚɤɬɨɪɨɜ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ 
ɩɨɜɟɞɟɧɢɹ ɢ ɫɬɪɭɤɬɭɪɵ ɫɢɫɬɟɦɵ. ȼ ɤɚɱɟɫɬɜɟ ɜɧɟɲɧɢɯ ɢ ɜɧɭɬɪɟɧɧɢɯ 
ɞɟɫɬɚɛɢɥɢɡɢɪɭɸɳɢɯ ɮɚɤɬɨɪɨɜ ɦɨɝɭɬ ɛɵɬɶ: ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɚɩɩɚɪɚɬɭɪɭ 
ɮɚɤɬɨɪɨɜ ɤɨɫɦɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɫɛɨɢ ɢ ɨɬɤɚɡɵ ɛɨɪɬɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ, 
ɪɚɡɪɭɲɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɨɬɟɪɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɫɭɪɫɨɜ, 
ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɟ ɜɦɟɲɚɬɟɥɶɫɬɜɨ ɜ ɤɨɧɬɭɪ ɭɩɪɚɜɥɟɧɢɹ, ɧɟɪɚɫɱɟɬɧɵɟ 
ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɢ ɞɪ.  

Ɋɚ.ɡɪ.ɚɛ.ɨɬ.ɤɚ ɫɢ.ɥɨ.ɜɨ.ɣ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɦɨ.ɞɭ.ɥɹ ɛɨ.ɪɬ.ɨɜ.ɨɣ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ 
ɹɜ.ɥɹ.ɟɬ.ɫɹ ɚɤ.ɬɭ.ɚɥ.ɶɧ.ɨɣ ɤɚ.ɤ ɜ ɧɚ.ɭɱ.ɧɨ.ɦ, ɬɚ.ɤ ɢ ɜ ɩɪ.ɚɤ.ɬɢ.ɱɟ.ɫɤ.ɨɦ ɨɬ.ɧɨ.ɲɟ.ɧɢ.ɢ. Ⱦɥ.ɹ 
ɪɟ.ɲɟ.ɧɢ.ɹ ɡɚ.ɞɚ.ɱ ɩɨ ɨɩ.ɬɢ.ɦɢ.ɡɚ.ɰɢ.ɢ ɢ ɜɵ.ɛɨ.ɪɚ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ ɛɨ.ɪɬ.ɨɜ.ɨɣ ɢ ɧɚ.ɡɟ.ɦɧ.ɨɣ 
ɫɢ.ɫɬ.ɟɦ.ɵ, ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɨ ɪɚ.ɫɫ.ɱɢ.ɬɚ.ɬɶ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɧɨ-ɞɟ.ɮɨ.ɪɦ.ɢɪ.ɨɜ.ɚɧ.ɧɨ.ɟ ɫɨ.ɫɬ.ɨɹ.ɧɢ.ɟ 
(ɇȾ.ɋ) ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ ɫ ɭɱ.ɟɬ.ɨɦ ɫɜ.ɨɣ.ɫɬ.ɜ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ ɢ ɜɨ.ɡɦ.ɨɠ.ɧɵ.ɯ 
ɧɚ.ɝɪ.ɭɡ.ɨɤ, ɩɪ.ɨɜ.ɟɫ.ɬɢ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɹ ɗɆ, ɩɪ.ɢɦɟɧ.ɢɬ.ɶ ɪɚ.ɡɥ.ɢɱ.ɧɵ.ɟ ɦɟ.ɬɨ.ɞɢ.ɤɢ 
ɩɨ.ɡɜ.ɨɥ.ɹɸ.ɳɢ.ɟ ɜɵ.ɹɜ.ɢɬ.ɶ, ɥɨ.ɤɚ.ɥɢ.ɡɨ.ɜɚ.ɬɶ ɢ ɨɩ.ɪɟ.ɞɟ.ɥɢ.ɬɶ ɫɬ.ɟɩ.ɟɧ.ɶ ɨɩ.ɚɫ.ɧɨ.ɫɬ.ɢ 
ɡɚ.ɪɨ.ɠɞ.ɚɸ.ɳɢ.ɯɫ.ɹ ɞɟ.ɮɟ.ɤɬ.ɨɜ ɜ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɗɆ. ɗɬ.ɢ ɪɟ.ɲɟ.ɧɢ.ɹ ɩɨ.ɦɨ.ɝɭ.ɬ 
ɪɚ.ɡɪ.ɚɛ.ɨɬ.ɚɬ.ɶ ɫɢ.ɥɨ.ɜɭ.ɸ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ ɢɫ.ɫɥ.ɟɞ.ɨɜ.ɚɧ.ɢɣ ɦɨ.ɞɭ.ɥɹ ɫɨ.ɜɪ.ɟɦ.ɟɧ.ɧɭ.ɸ 
ɛɨ.ɪɬ.ɨɜ.ɨɣ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ ɫ ɩɨ.ɥɟ ɬɚ.ɤɢ.ɦɢ ɬɢ.ɩɨ.ɜ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɚɦ.ɢ, ɤɨ.ɬɨ.ɪɵ.ɟ ɩɨ.ɫɬɪɨɢ.ɬɶ 
ɩɨ.ɡɜ.ɨɥ.ɹɬ ɬɨ.ɱɤ.ɢ ɦɢ.ɧɢ.ɦɢ.ɡɢ.ɪɨ.ɜɚ.ɬɶ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɸ ɗɆ, ɛɨ.ɪɬ.ɨɜ.ɨɦ ɩɪ.ɟɞ.ɨɬ.ɜɪ.ɚɬ.ɢɬ.ɶ 
ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɟ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɦɧ.ɨɝ.ɨɜ.ɵɜ.ɨɞ.ɧɵ.ɯ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɤɨ.ɧɬ.ɚɤ.ɬɨ.ɜ, ɭɦ.ɟɧ.ɶɲ.ɢɬ.ɶ 
ɫɨ.ɜɪ.ɟɦ.ɟɧ.ɧɨ.ɣ ɚɦ.ɩɥ.ɢɬ.ɭɞ.ɭ ɩɨ.ɞɪ.ɨɛ.ɧɭ.ɸ ɤɨ.ɥɟ.ɛɚ.ɧɢ.ɣ, ɤɨ.ɬɨ.ɪɚ.ɹ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɩɨ.ɦɨ.ɠɟ.ɬ 
ɫɥ.ɭɱ.ɚɣ.ɧɚ.ɹ ɫɩ.ɪɚ.ɜɢ.ɬɫ.ɹ ɫ ɜɢ.ɛɪ.ɚɰ.ɢɟ.ɣ ɜ ɩɪ.ɨɜ.ɟɞ.ɟɧ.ɢɸ ɛɨ.ɪɬ.ɨɜ.ɨɦ ɫɢ.ɥɨ.ɜɨ.ɣ ɦɨ.ɞɭ.ɥɟ, 
ɱɬ.ɨ ɧɟ ɩɨ.ɡɜ.ɨɥ.ɢɬ ɜɨ.ɣɬ.ɢ ɜ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɪɟ.ɡɨ.ɧɚ.ɧɫ ɫ ɄȺ. Ⱥɤ.ɬɭ.ɚɥ.ɶɧ.ɨɫ.ɬɶ 
ɞɢ.ɫɫ.ɟɪ.ɬɚ.ɰɢ.ɨɧ.ɧɨ.ɣ ɪɚ.ɛɨ.ɬɵ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɬ.ɫɹ ɩɨ.ɬɪ.ɟɛ.ɧɨ.ɫɬ.ɶɸ ɜ ɬɟ.ɨɪ.ɟɬ.ɢɱ.ɟɫ.ɤɢ 
ɨɛ.ɨɫ.ɧɨ.ɜɚ.ɧɧ.ɵɯ ɩɪ.ɨɟ.ɤɬ.ɧɵ.ɯ ɪɟ.ɲɟ.ɧɢ.ɹɯ ɞɥ.ɹ ɩɨ.ɜɵ.ɲɟ.ɧɢ.ɹ ɧɚ.ɞɟ.ɠɧ.ɨɫ.ɬɢ ɪɹ.ɞɚ ɗɆ. 
Ɋɚ.ɡɪ.ɚɛ.ɨɬ.ɚɧ.ɧɚ.ɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ ɩɪ.ɢɦ.ɟɧ.ɹɟ.ɬɫ.ɹ ɞɥ.ɹ ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɹ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɧɵ.ɯ 
ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤ ɞɥ.ɹ ɨɛ.ɟɫ.ɩɟ.ɱɟ.ɧɢ.ɹ ɞɨ.ɥɝ.ɨɜ.ɟɱ.ɧɨ.ɫɬ.ɢ ɗɆ ɢ ɄȺ ɜ ɰɟ.ɥɨ.ɦ. 
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1 Ⱥɧ.ɚɥ.ɢɡ ɧɚ.ɝɪ.ɭɡ.ɨɤ ɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢɣ 
 

1.1 Ɉɛ.ɡɨɪ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ ɛɨ.ɪɬ.ɨɜ.ɨɣ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ ɤɨ.ɫɦ.ɢɱ.ɟɫ.ɤɨ.ɝɨ 
ɚɩ.ɩɚ.ɪɚ.ɬɚ 

 
ɐɟ.ɥɶ ɩɪ.ɨɰ.ɟɫ.ɫɚ ɤɨ.ɧɫ.ɬɪ.ɭɢ.ɪɨ.ɜɚ.ɧɢ.ɹ – ɫɩɪɨ.ɟɤ.ɬɢ.ɪɨ.ɜɚ.ɬɶ ɦɚ.ɥɨ.ɝɚ.ɛɚ.ɪɢ.ɬɧ.ɭɸ, 

ɜɵɫɨ.ɤɨ.ɷɮ.ɮɟ.ɤɬ.ɢɜ.ɧɭ.ɸ ɢ ɧɚ.ɞё.ɠɧ.ɭɸ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɭ, ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɫɬ.ɜɨ ɢ ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɹ 
ɤɨ.ɬɨ.ɪɨ.ɣ ɩɨ.ɬɪ.ɟɛ.ɭɟ.ɬ ɨɝ.ɪɚ.ɧɢ.ɱɟ.ɧɧ.ɨɝ.ɨ ɪɚ.ɫɯ.ɨɞ.ɚ ɬɪ.ɭɞɨɜɵ.ɯ, ɷɧ.ɟɪ.ɝɟ.ɬɢ.ɱɟ.ɫɤ.ɢɯ ɢ 
ɦɚ.ɬɟ.ɪɢ.ɚɥɶɧɵ.ɯ ɪɟ.ɫɭ.ɪɫ.ɨɜ. Ⱦɥ.ɹ ɞɨ.ɫɬ.ɢɠ.ɟɧ.ɢɹ ɷɬ.ɨɣ ɰɟ.ɥɢ ɪɟɲɚ.ɸɬ, ɤɚ.ɤ ɩɪ.ɚɜ.ɢɥ.ɨ, 
ɱɟ.ɬɵ.ɪɟ ɨɫ.ɧɨɜɧɵ.ɟ ɡɚ.ɞɚ.ɱɢ ɤɨ.ɧɫ.ɬɪ.ɭɢ.ɪɨ.ɜɚ.ɧɢ.ɹ: 

 ɤɨ.ɦɩ.ɥɟ.ɤɫ.ɧɚ.ɹ ɦɢ.ɤɪ.ɨɦ.ɢɧ.ɢɚ.ɬɸ.ɪɢ.ɡɚ.ɰɢ.ɹ; 
 ɨɛ.ɟɫ.ɩɟ.ɱɟ.ɧɢ.ɟ ɜɵ.ɫɨ.ɤɨ.ɣ ɧɚ.ɞё.ɠɧ.ɨɫ.ɬɢ; 
 ɡɚ.ɳɢ.ɬɚ ɨɬ ɞɟ.ɫɬ.ɚɛ.ɢɥ.ɢɡ.ɢɪ.ɭɸ.ɳɢ.ɯ ɮɚ.ɤɬ.ɨɪ.ɨɜ (ɬɟ.ɩɥ.ɨ, ɜɥ.ɚɝ.ɚ, 

ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ 
 ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ ɢ ɞɪ.); 
 ɩɨ.ɜɵ.ɲɟ.ɧɢ.ɟ ɬɟ.ɯɧ.ɨɥ.ɨɝ.ɢɱ.ɧɨ.ɫɬ.ɢ. 
ɉɪ.ɢ ɪɟ.ɲɟ.ɧɢ.ɢ ɡɚ.ɞɚ.ɱɢ ɤɨ.ɦɩ.ɥɟ.ɤɫ.ɧɨ.ɣ ɦɢ.ɤɪ.ɨɦ.ɢɧ.ɢɚ.ɬɸ.ɪɢ.ɡɚ.ɰɢ.ɢ Ɋɗ.ɋ ɢɳ.ɭɬ 

ɪɟ.ɡɟ.ɪɜ.ɵ ɦɢ.ɧɢ.ɚɬ.ɸɪ.ɢɡ.ɚɰ.ɢɢ ɜɫ.ɟɯ ɫɨ.ɫɬ.ɚɜ.ɧɵ.ɯ ɱɚ.ɫɬ.ɟɣ ɢɡ.ɞɟ.ɥɢ.ɹ, ɧɟ ɨɝ.ɪɚ.ɧɢ.ɱɢ.ɜɚ.ɹɫɶ 
ɬɨ.ɥɶ.ɤɨ ɭɡ.ɥɚ.ɦɢ, ɜ ɤɨ.ɬɨ.ɪɵ.ɯ ɦɨ.ɠɧ.ɨ ɩɪ.ɢɦ.ɟɧ.ɢɬ.ɶ ɢɧ.ɬɟ.ɝɪ.ɚɥ.ɶɧ.ɵɟ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ 
(ɂɆ.ɋ), ɬ.ɟ. ɷɥ.ɟɦ.ɟɧ.ɬɧ.ɨɣ ɛɚ.ɡɵ, ɫɢ.ɫɬ.ɟɦ.ɵ ɩɢ.ɬɚ.ɧɢ.ɹ, ɨɯ.ɥɚ.ɠɞ.ɟɧ.ɢɹ, ɚɜ.ɬɨ.ɦɚ.ɬɢ.ɤɢ ɢ 
ɬ.ɞ.[7] 

Ⱦɥ.ɹ ɫɥ.ɨɠ.ɧɵ.ɯ Ɋɗ.ɋ ɧɚ.ɢɛ.ɨɥ.ɟɟ ɭɩ.ɨɬ.ɪɟɛɢ.ɬɟ.ɥɶ.ɧɨ.ɣ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɫɥ.ɟɞ.ɭɸ.ɳɚ.ɹ 
ɢɟ.ɪɚ.ɪɯ.ɢɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɨɧ.ɧɵ.ɯ ɫɢ.ɫɬ.ɟɦ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɚ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.1. 

 

  

 
Ɋɢ.ɫɭ.ɧɨ.ɤ 1.1 – ɂɟ.ɪɚ.ɪɯ.ɢɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɨɧ.ɧɵ.ɯ ɫɢ.ɫɬ.ɟɦ 
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ȼ ɤɚ.ɱɟ.ɫɬ.ɜɟ ɧɟ.ɫɭ.ɳɟ.ɣ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢɢ ɞɥ.ɹ ɦɨ.ɞɭ.ɥɹ ɩɟ.ɪɜ.ɨɝ.ɨ ɭɪ.ɨɜ.ɧɹ ɱɚ.ɳɟ 

ɜɫ.ɟɝ.ɨ ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɸɬ.ɫɹ ɩɟ.ɱɚ.ɬɧ.ɵɟ ɩɥ.ɚɬ.ɵ, ɭɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɟ.ɦɵ.ɟ ɧɚ ɦɟ.ɬɚ.ɥɥ.ɢɱ.ɟɫ.ɤɢ.ɟ 
ɪɚ.ɦɤ.ɢ. Ɍɚ.ɤɭɸ ɫɛ.ɨɪ.ɤɭ ɢɧ.ɨɝ.ɞɚ ɧɚ.ɡɵ.ɜɚ.ɸɬ ɹɱ.ɟɣ.ɤɨ.ɣ. ɇɚ ɩɟ.ɱɚ.ɬɧ.ɨɣ ɩɥ.ɚɬ.ɟ 
ɭɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɸ.ɬɫ.ɹ ɷɥ.ɟɦ.ɟɧ.ɬɵ ɧɭ.ɥɟ.ɜɨ.ɝɨ ɭɪ.ɨɜ.ɧɹ – ɂɆ.ɋ, ɦɢ.ɤɪ.ɨɫ.ɛɨ.ɪɤ.ɢ, ɗɊ.ɗ, ɚ 
ɬɚ.ɤɠ.ɟ ɷɥ.ɟɦ.ɟɧ.ɬɵ ɤɨ.ɦɦ.ɭɬ.ɚɰ.ɢɢ, ɪɟɝɭ.ɥɢ.ɪɨ.ɜɤ.ɢ ɢ ɬ.ɞ. ɇɟ.ɫɭ.ɳɟ.ɣ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɟɣ 
ɦɨ.ɞɭ.ɥɹ ɜɬɨ.ɪɨ.ɝɨ ɭɪɨ.ɜɧ.ɹ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɤɨ.ɪɩ.ɭɫ ɛɥ.ɨɤ.ɚ. Ɉɫɧɨ.ɜɧ.ɵɟ ɪɚ.ɡɧ.ɨɜ.ɢɞ.ɧɨ.ɫɬ.ɢ 
ɤɨ.ɪɩ.ɭɫ.ɨɜ – ɪɚ.ɡɴёɦɧ.ɚɹ (ɚ) ɢ ɤɧ.ɢɠ.ɧɚ.ɹ (ɛ), ɷɬɢ. ɤɨ.ɧɫ.ɬɪ.ɭɤɰɢɢ. ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɵ ɧɚ 
ɪɢɫ.ɭɧ.ɤɟ 1.2. 

Ɉɫ.ɧɨ.ɜɧ.ɨɣ ɧɟ.ɞɨ.ɫɬ.ɚɬ.ɨɤ – ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɧɵɟ ɦɚ.ɫɫ.ɚ ɢ ɨɛ.ɴё.ɦ ɢɡ-ɡɚ ɧɚ.ɥɢ.ɱɢ.ɹ 
ɪɚ.ɡɴ.ёɦ.ɨɜ ɤ ɤɚ.ɠɞ.ɨɣ ɹɱ.ɟɣ.ɤɟ. Ɉɛ.ɥɚ.ɫɬ.ɶ ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɢ.ɹ – ɛɵ.ɬɨ.ɜɚ.ɹ, 
ɢɡ.ɦɟ.ɪɢ.ɬɟ.ɥɶ.ɧɚ.ɹ ɚɩɩ.ɚɪ.ɚɬ.ɭɪ.ɚ, ɗȼ.Ɇ ɢ ɬ.ɞ. 
 

  

 
Ɋɢ.ɫɭ.ɧɨ.ɤ 1.2 ɚ – ɪɚ.ɡɴёɦɧ.ɚɹ ɤɨ.ɦɩ.ɨɧ.ɨɜ.ɤɚ 

 

 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 1.2ɛ – ɤɧ.ɢɠ.ɧɚ.ɹ ɤɨ.ɦɩ.ɨɧ.ɨɜ.ɤɚ 
 

Ⱦɨ.ɫɬ.ɨɢ.ɧɫ.ɬɜ.ɚ ɤɧ.ɢɠ.ɧɨ.ɣ ɤɨ.ɦɩ.ɨɧ.ɨɜ.ɤɢ – ɜɵ.ɫɨ.ɤɚ.ɹ ɤɨ.ɦɩ.ɚɤ.ɬɧ.ɨɫ.ɬɶ, ɦɚ.ɥɵ.ɟ 
ɦɚ.ɫɫ.ɚ ɢ ɨɛ.ɴё.ɦ, ɥɟ.ɝɤ.ɢɣ ɞɨ.ɫɬ.ɭɩ ɤ ɂɋ ɢ ɗɊ.ɗ ɩɪ.ɢ ɪɟ.ɦɨ.ɧɬ.ɟ, ɜɨ.ɡɦ.ɨɠ.ɧɨ.ɫɬ.ɶ 
ɩɪ.ɨɜ.ɟɪ.ɤɢ ɢ ɨɬɥ.ɚɞ.ɤɢ ɭɫ.ɬɪ.ɨɣ.ɫɬ.ɜɚ ɜɨ ɜɤ.ɥɸ.ɱɟ.ɧɧ.ɨɦ ɫɨɫ.ɬɨ.ɹɧ.ɢɢ. ɇɟ.ɞɨ.ɫɬ.ɚɬ.ɨɤ – 
ɡɚ.ɬɪ.ɭɞ.ɧɟ.ɧɧ.ɵɣ ɞɟ.ɦɨ.ɧɬ.ɚɠ ɹɱ.ɟɟ.ɤ, ɱɬ.ɨ ɭɜ.ɟɥ.ɢɱ.ɢɜ.ɚɟ.ɬ ɜɪ.ɟɦ.ɹ ɪɟ.ɦɨ.ɧɬ.ɚ. Ʉɧ.ɢɠ.ɧɵ.ɣ 
ɜɚ.ɪɢ.ɚɧ.ɬ ɱɚ.ɳɟ ɜɫ.ɟɝ.ɨ ɩɪ.ɢɦ.ɟɧ.ɹɟ.ɬɫ.ɹ ɞɥ.ɹ ɛɨ.ɪɬ.ɨɜ.ɵɯ ɭɫ.ɬɪ.ɨɣ.ɫɬ.ɜ ɫ ɜɵ.ɫɨ.ɤɨ.ɣ 
ɧɚ.ɞё.ɠɧ.ɨɫ.ɬɶ.ɸ, ɝɞ.ɟ ɬɪ.ɟɛ.ɨɜ.ɚɧ.ɢɹ ɭɦ.ɟɧ.ɶɲ.ɟɧ.ɢɹ ɦɚ.ɫɫ.ɵ ɢ ɝɚ.ɛɚ.ɪɢ.ɬɨ.ɜ ɹɜ.ɥɹ.ɟɬ.ɫɹ 
ɞɨ.ɦɢ.ɧɢ.ɪɭ.ɸɳ.ɢɦ.ɢ. 

ɇɟ.ɫɭ.ɳɢ.ɦɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹɦ.ɢ ɦɨ.ɞɭ.ɥɟ.ɣ ɬɪ.ɟɬ.ɶɟ.ɝɨ ɭɪ.ɨɜ.ɧɹ ɦɨ.ɝɭ.ɬ ɛɵ.ɬɶ: 
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 ɞɥ.ɹ ɫɬ.ɚɰ.ɢɨ.ɧɚ.ɪɧ.ɨɣ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ – ɲɤ.ɚɮ.ɵ, ɫɬ.ɨɣ.ɤɢ, ɩɭ.ɥɶ.ɬɵ; 
 ɞɥ.ɹ ɛɨ.ɪɬ.ɨɜ.ɵɯ Ɋɗ.ɋ – ɜɢ.ɛɪ.ɨɢ.ɡɨ.ɥɹ.ɰɢ.ɨɧ.ɧɚɹ ɪɚ.ɦɚ ɢɥ.ɢ ɫɬ.ɟɥ.ɥɚ.ɠ. 
Ȼɨ.ɥɟ.ɟ ɞɟ.ɬɚ.ɥɶ.ɧɵ.ɟ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɵ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɸ.ɳɢ.ɯ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɨɧ.ɧɵ.ɯ 

ɫɢ.ɫɬ.ɟɦ ɩɪ.ɢɜ.ɨɞ.ɹɬ.ɫɹ ɜ ɨɬ.ɪɚ.ɫɥ.ɟɜ.ɵɯ ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɚɯ. 
ɇɚ.ɩɪ.ɢɦ.ɟɪ, ɫɢɫ.ɬɟ.ɦɚ ȿȼ.ɊɈ.Ɇȿ.ɏȺ.ɇɂ.ɄȺ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɹ.ɟɬ ɫɨ.ɛɨ.ɣ 

ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɢɜ, ɩɪ.ɟɞ.ɧɚ.ɡɧ.ɚɱ.ɟɧ.ɧɵ.ɣ ɞɥ.ɹ ɪɚ.ɡɦ.ɟɳ.ɟɧ.ɢɹ ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɧɵ.ɯ ɩɥ.ɚɬ, ɦɨ.ɞɭ.ɥɟ.ɣ 
(ɤɚ.ɫɫ.ɟɬ) ɢ ɩɪ.ɨɱ.ɢɯ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ, ɭɧ.ɢɮ.ɢɰ.ɢɪ.ɨɜ.ɚɧ.ɧɵ.ɯ ɩɨ ɜɵ.ɫɨ.ɬɟ (U), ɲɢ.ɪɢ.ɧɟ 
(TH) ɢ ɝɥ.ɭɛ.ɢɧ.ɟ. Ɍɚ.ɤ ɤɚ.ɤ ȿȼ.ɊɈ.Ɇȿ.ɏȺ.ɇɂ.ɄȺ ɨɫ.ɧɨ.ɜɚ.ɧɚ ɧɚ ɚɦ.ɟɪ.ɢɤ.ɚɧ.ɫɤ.ɢɯ 
ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɚɯ, ɬɨ ɪɚ.ɡɦ.ɟɪ.ɧɨ.ɫɬ.ɶ ɜɫ.ɟɯ ɜɟ.ɥɢ.ɱɢ.ɧ ɛɵ.ɥɚ ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɚ ɜ ɞɸ.ɣɦ.ɚɯ, ɧɨ 
ɩɨ.ɫɬ.ɟɩ.ɟɧ.ɧɨ, ɫ ɪɚ.ɫɩ.ɪɨ.ɫɬ.ɪɚ.ɧɟ.ɧɢ.ɟɦ ɞɚ.ɧɧ.ɨɝ.ɨ ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɚ ɜ ȿɜ.ɪɨ.ɩɟ, ɦɧ.ɨɝ.ɢɟ 
ɜɟ.ɥɢ.ɱɢ.ɧɵ ɛɵ.ɥɢ ɨɤ.ɪɭ.ɝɥ.ɟɧ.ɵ ɞɥ.ɹ ɭɞ.ɨɛ.ɫɬ.ɜɚ ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɢ.ɹ ɦɟ.ɬɪ.ɢɱ.ɟɫ.ɤɨ.ɣ 
ɫɢ.ɫɬ.ɟɦ.ɵ. Ɋɚ.ɫɱ.ɟɬ.ɧɵ.ɟ ɮɨ.ɪɦ.ɭɥ.ɵ ɞɚ.ɸɬ ɪɚ.ɡɦ.ɟɪ.ɵ, ɧɟ.ɡɧ.ɚɱ.ɢɬ.ɟɥ.ɶɧ.ɨ ɨɬ.ɥɢ.ɱɚ.ɸɳ.ɢɟ.ɫɹ 
ɨɬ ɨɛ.ɳɟ.ɩɪ.ɢɧ.ɹɬ.ɵɯ ɢ ɨɤ.ɪɭ.ɝɥ.ɟɧ.ɧɵ.ɯ ɜɟ.ɥɢ.ɱɢ.ɧ. 

Ʉɨ.ɧɫ.ɬɪ.ɭɤ.ɬɢɜ ȿȼ.ɊɈ.Ɇȿ.ɏȺ.ɇɂ.ɄȺ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɦɟ.ɠɞ.ɭɧ.ɚɪ.ɨɞ.ɧɵ.ɦ 
ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɨɦ. ȼ ɤɨ.ɪɡ.ɢɧ.ɭ (ɪɚ.ɦɭ, ɤɪ.ɟɣɬ) ȿȼ.ɊɈ.Ɇȿ.ɏȺ.ɇɂ.ɄȺ ɦɨ.ɝɭ.ɬ ɜɫ.ɬɪ.ɚɢ.ɜɚ.ɬɶ.ɫɹ 
ɢɡ.ɞɟ.ɥɢ.ɹ ɨɬ ɪɚ.ɡɧ.ɵɯ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɟɣ. ȼɫ.ɟ ɝɚ.ɛɚ.ɪɢ.ɬɵ ɧɟ.ɫɭ.ɳɢ.ɯ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ 
ɢɦ.ɟɸ.ɬ ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɵ.ɟ ɞɨ.ɩɭ.ɫɤ.ɢ ɞɥ.ɹ ɨɛ.ɟɫ.ɩɟ.ɱɟ.ɧɢ.ɹ ɫɨ.ɜɦ.ɟɫ.ɬɢ.ɦɨ.ɫɬ.ɢ, ɱɬ.ɨ 
ɩɨ.ɡɜ.ɨɥ.ɹɟ.ɬ ɭɱ.ɢɬ.ɵɜ.ɚɬ.ɶ ɨɬ.ɤɥ.ɨɧ.ɟɧ.ɢɹ ɪɚ.ɡɦ.ɟɪ.ɨɜ ɩɪ.ɢ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɫɬ.ɜɟ ɢ ɫɛ.ɨɪ.ɤɟ 
ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɢ.ɜɨɜ ȿȼ.ɊɈ.Ɇȿ.ɏȺ.ɇɂ.ɄȺ ɢ ɩɟ.ɱɚ.ɬɧ.ɵɯ ɩɥ.ɚɬ. 

ɇɟ ɢɡ.ɦɟ.ɧɹ.ɸɬ ɢɞ.ɟɨ.ɥɨ.ɝɢ.ɸ ɫɢ.ɫɬ.ɟɦ.ɵ ȿȼ.ɊɈ.Ɇȿ.ɏȺ.ɇɂ.ɄȺ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɟ 
ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɢ.ɜɧ.ɵɦɢ ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɹ: 

 ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɟ ɜɵ.ɫɨ.ɬɵ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɢ.ɜɚ ɫɨ ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɧɵ.ɦ ɲɚ.ɝɨ.ɦ; 
 ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɟ ɝɥ.ɭɛ.ɢɧ.ɵ ɪɚ.ɦɵ ɢɥ.ɢ ɫɬ.ɨɣ.ɤɢ (ɜɵ.ɩɭ.ɫɤ.ɚɸ.ɬɫ.ɹ ɫɬ.ɨɣ.ɤɢ ɢ ɪɚ.ɦɵ 

ɧɟ.ɫɤ.ɨɥ.ɶɤ.ɢɯ ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɧɵ.ɯ ɝɥ.ɭɛ.ɢɧ); 
 ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɟ ɮɨ.ɪɦ.ɚɬ.ɨɜ ɪɚ.ɦ (ɧɚ.ɩɪ.ɢɦ.ɟɪ, ɩɪ.ɟɨ.ɛɪ.ɚɡ.ɨɜ.ɚɧ.ɢɟ ɪɚ.ɦɵ 

ɜɵ.ɫɨ.ɬɨ.ɣ Ɂɇ.ȿ ɜ ɩɨ.ɞɫ.ɢɫ.ɬɟ.ɦɭ ɞɥ.ɹ ɪɚ.ɡɦ.ɟɳ.ɟɧ.ɢɹ ɩɥ.ɚɬ ɢ ɤɚ.ɫɫ.ɟɬ ɮɨ.ɪɦ.ɚɬ.ɚ 6U, ɢ 
ɧɚ.ɨɛ.ɨɪ.ɨɬ ɢ ɬ. ɩ.); 

 ɡɚ.ɩɨ.ɥɧ.ɟɧ.ɢɟ ɫɬ.ɨɟ.ɤ ɪɚ.ɦɚ.ɦɢ ɫ ɥɢ.ɰɟ.ɜɵ.ɯ ɢ ɡɚ.ɞɧ.ɢɯ ɩɚ.ɧɟ.ɥɟ.ɣ 
ɨɞ.ɧɨ.ɜɪ.ɟɦ.ɟɧ.ɧɨ; 

 ɪɚ.ɡɦ.ɟɳ.ɟɧ.ɢɟ ɜ ɪɚ.ɦɚ.ɯ ɢɥ.ɢ ɤɚ.ɫɫ.ɟɬ.ɚɯ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɯ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ ɨɬ 
ɫɢ.ɫɬ.ɟɦ ɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɢ.ɜɨɜ ɞɪ.ɭɝ.ɨɝ.ɨ ɬɢ.ɩɚ; 

 ɱɚ.ɫɬ.ɢɱ.ɧɨ.ɟ ɡɚ.ɩɨ.ɥɧ.ɟɧ.ɢɟ ɫɬ.ɨɟ.ɤ ɪɚ.ɦɚ.ɦɢ ɢɥ.ɢ ɪɚ.ɦ ɩɥ.ɚɬ.ɚɦ.ɢ ɢ ɤɚ.ɫɫ.ɟɬ.ɚɦ.ɢ 
ɢ ɪɚ.ɡɦ.ɟɳ.ɟɧ.ɢɟ ɜ ɨɫ.ɬɚ.ɜɲ.ɟɦ.ɫɹ ɨɛ.ɴɟ.ɦɟ ɭɡ.ɥɨ.ɜ ɢ ɛɥ.ɨɤ.ɨɜ ɨɬ ɞɪ.ɭɝ.ɢɯ ɫɢ.ɫɬ.ɟɦ. 

 ɂɡ.ɦɟ.ɧɹ.ɸɬ ɢɞ.ɟɨ.ɥɨ.ɝɢ.ɸ ɫɢ.ɫɬ.ɟɦ.ɵ ȿȼ.ɊɈ.Ɇȿ.ɏȺ.ɇɂ.ɄȺ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɟ 
ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɢ.ɜɧ.ɵɟ ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɹ: 

 ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɚɹ ɞɨ.ɪɚ.ɛɨ.ɬɤ.ɚ ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɧɵ.ɯ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ, ɩɪ.ɢɜ.ɨɞ.ɹɳ.ɚɹ ɤ 
ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɸ ɢɯ ɝɚ.ɛɚ.ɪɢ.ɬɨ.ɜ ɢ ɩɪ.ɢɞ.ɚɧ.ɢɸ ɢɦ ɧɟ.ɫɨ.ɜɦ.ɟɫ.ɬɢ.ɦɨ.ɫɬ.ɢ ɫ ɨɫ.ɬɚ.ɥɶ.ɧɵ.ɦɢ 
ɭɡ.ɥɚ.ɦɢ ɫɢ.ɫɬ.ɟɦ.ɵ ȿȼ.ɊɈ.Ɇȿ.ɏȺ.ɇɂ.ɄȺ. 
 ȼ ɫɢ.ɫɬ.ɟɦ.ɟ ȿȼ.ɊɈ.Ɇȿ.ɏȺ.ɇɂ.ɄȺ ɩɪ.ɢɧ.ɹɬ ɢɧ.ɬɟ.ɪɮ.ɟɣ.ɫ ɧɚ ɛɚɡ.ɟ ɪɚ.ɡɴ.ɟɦ.ɨɜ 
ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɚ DI.N 41612, ɤɨ.ɬɨ.ɪɵ.ɟ ɭɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɸ.ɬɫ.ɹ ɥɢ.ɛɨ ɜɢ.ɧɬ.ɚɦ.ɢ 
ɧɟ.ɩɨ.ɫɪ.ɟɞ.ɫɬ.ɜɟ.ɧɧ.ɨ ɧɚ ɩɪ.ɨɮ.ɢɥ.ɹɯ ɤɨ.ɪɡ.ɢɧ.ɵ, ɥɢ.ɛɨ ɧɚ ɩɟ.ɱɚ.ɬɧ.ɵɯ ɩɥ.ɚɬ.ɚɯ – ɜ ɨɞ.ɢɧ 
ɪɹ.ɞ (ɞɥ.ɹ ɩɥ.ɚɬ ɜɵ.ɫɨ.ɬɵ ɁU) ɢɥ.ɢ ɜ ɞɜ.ɚ ɪɹ.ɞɚ (ɞɥ.ɹ ɩɥ.ɚɬ ɜɵ.ɫɨ.ɬɵ 6U). 
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ȼɫ.ɬɚ.ɜɥ.ɹɟ.ɦɵ.ɟ ɜ ɤɨ.ɪɡ.ɢɧ.ɵ ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɧɵ.ɟ ɦɨ.ɞɭ.ɥɢ (ɤɚ.ɫɫ.ɟɬ.ɵ), ɫɨ.ɫɬ.ɨɹ.ɬ ɢɡ 
ɧɟ.ɫɤ.ɨɥ.ɶɤ.ɢɯ ɩɥ.ɚɬ; ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɟɧ.ɧɨ, ɦɨ.ɞɭ.ɥɶ ɦɨ.ɠɟ.ɬ ɫɨ.ɞɟ.ɪɠ.ɚɬ.ɶ ɞɨ 2...4 ɢ ɛɨ.ɥɟ.ɟ 
ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɧɵ.ɯ ɪɚ.ɡɴ.ɟɦ.ɨɜ. 

Ɇɢ.ɧɢ.ɦɚ.ɥɶ.ɧɨ.ɟ ɪɚ.ɫɫ.ɬɨ.ɹɧ.ɢɟ ɦɟ.ɠɞ.ɭ ɧɚ.ɩɪ.ɚɜ.ɥɹ.ɸɳ.ɢɦ.ɢ ɜ ɫɢ.ɫɬ.ɟɦ.ɟ 
ȿȼ.ɊɈ.Ɇȿ.ɏȺ.ɇɂ.ɄȺ ɨɝ.ɪɚ.ɧɢ.ɱɟ.ɧɨ ɲɢ.ɪɢ.ɧɨ.ɣ ɪɚ.ɡɴ.ɟɦ.ɨɜ. ɉɪ.ɢ ɩɪ.ɢɦ.ɟɧ.ɟɧ.ɢɢ 
ɦɨ.ɞɭ.ɥɟ.ɣ ɫ ɧɟ.ɫɤ.ɨɥ.ɶɤ.ɢɦ.ɢ ɩɥ.ɚɬ.ɚɦ.ɢ ɷɬ.ɭ ɨɫ.ɨɛ.ɟɧ.ɧɨ.ɫɬ.ɶ ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɨ ɭɱ.ɢɬ.ɵɜ.ɚɬ.ɶ 
ɞɥ.ɹ ɜɨ.ɡɦ.ɨɠ.ɧɨ.ɫɬ.ɢ ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɢ.ɹ ɧɟ.ɫɤ.ɨɥ.ɶɤ.ɢɯ ɨɬ.ɜɟ.ɬɧ.ɵɯ ɪɚ.ɡɴ.ɟɦ.ɨɜ ɧɚ ɤɪ.ɨɫ.ɫ-
ɩɥ.ɚɬɟ ɨɞ.ɧɨ.ɣ ɤɨ.ɪɡ.ɢɧ.ɵ. Ɋɨ.ɫɫ.ɢɣ.ɫɤ.ɢɦ ɚɧ.ɚɥ.ɨɝɨɦ ɹɜ.ɥɹ.ɟɬ.ɫɹ - "ɋɇ.ɉ-59" 

ɋɬ.ɚɧ.ɞɚ.ɪɬ ȿȼ.ɊɈ.Ɇȿ.ɏȺ.ɇɂ.ɄȺ ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɟɬ ɞɜ.ɚ ɜɚ.ɪɢ.ɚɧ.ɬɚ ɪɚ.ɡɴ.ɟɦ.ɨɜ 
ɤɪ.ɨɫ.ɫ-ɫɢ.ɫɬ.ɟɦɵ: 

 ɤɪ.ɨɫ.ɫ-ɩɥ.ɚɬ.ɚ ɫ ɩɟ.ɱɚ.ɬɧ.ɵɦ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɟ.ɦ ɪɚ.ɡɴ.ɟɦ.ɨɜ ɜ ɲɢ.ɧɧ.ɭɸ 
ɫɬ.ɪɭ.ɤɬ.ɭɪ.ɭ; 

 ɤɪ.ɨɫ.ɫ-ɫɢ.ɫɬ.ɟɦ.ɚ ɢɡ ɪɚ.ɡɴ.ɟɦ.ɨɜ, ɩɪ.ɢɜ.ɢɧ.ɱɢ.ɜɚ.ɟɦ.ɵɯ ɧɚ ɫɩ.ɟɰ.ɢɚ.ɥɶ.ɧɵ.ɟ 
ɩɨ.ɫɚ.ɞɨ.ɱɧ.ɵɟ ɦɟ.ɫɬ.ɚ ɢ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɧɵ.ɯ ɜ ɲɢ.ɧɧ.ɭɸ ɫɢ.ɫɬ.ɟɦ.ɭ ɪɚ.ɡɧ.ɵɦ ɫɩ.ɨɫ.ɨɛ.ɨɦ. 

ɋɬ.ɚɧ.ɞɚ.ɪɬ.ɧɵ.ɟ ɪɚ.ɡɦ.ɟɪ.ɵ ɩɟ.ɱɚ.ɬɧ.ɵɯ ɩɥ.ɚɬ. 
ɋɬ.ɚɧ.ɞɚ.ɪɬ.ɧɵ.ɣ ɪɹ.ɞ ȿȼ.ɊɈ.Ɇȿ.ɏȺ.ɇɂ.ɄȺ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɬ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɟ ɞɥ.ɢɧ.ɵ 

ɩɥ.ɚɬ: 100, 160, 220, 280 ɦɦ. 
ɉɥ.ɚɬ.ɚ 100 x 160 ɦɦ ɧɚ.ɡɵ.ɜɚ.ɟɬ.ɫɹ ȿɜɪɨ.ɩɥ.ɚɬ.ɨɣ (Eu.ro.pl.at.te, Eu.ro.ca.rd). 
ɉɟ.ɱɚ.ɬɧ.ɚɹ ɩɥ.ɚɬ.ɚ ɫ ɝɚ.ɛɚ.ɪɢ.ɬɚ.ɦɢ 233 x 160 ɦɦ ɧɚ.ɡɵ.ɜɚ.ɟɬ.ɫɹ ɞɜ.ɨɣ.ɧɨ.ɣ 

ȿɜ.ɪɨ.ɩɥ.ɚɬ.ɨɣ. 
Ⱦɨ.ɩɭ.ɫɬ.ɢɦ.ɵ ɪɚ.ɡɦ.ɟɪ.ɵ ɩɥ.ɚɬ ɫ ɝɚ.ɛɚ.ɪɢ.ɬɚ.ɦɢ: 100 x 100, 100 x 220, 100 x 280 

ɦɦ (ɧɨ ɨɧ.ɢ ɧɟ ɩɨ.ɥɭ.ɱɢ.ɥɢ ɲɢ.ɪɨ.ɤɨ.ɝɨ ɪɚ.ɫɩ.ɪɨ.ɫɬ.ɪɚ.ɧɟ.ɧɢ.ɹ). 
Ɇɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɚɹ ɲɢ.ɪɢ.ɧɚ ɤɨ.ɪɡ.ɢɧ.ɵ ɪɚ.ɜɧ.ɚ 19" (19 ɞɸ.ɣɦ.ɨɜ = 19 x 25.4 ɦɦ) 

= 482.6 ɦɦ. ɗɬ.ɨ ɩɨ.ɥɧ.ɚɹ ɲɢ.ɪɢ.ɧɚ ɤɨ.ɪɡ.ɢɧ.ɵ - ɪɚ.ɫɫ.ɬɨ.ɹɧ.ɢɟ «ɨ.ɬ ɤɪ.ɚɹ ɞɨ ɤɪ.ɚɹ.», ɱɬ.ɨ 
ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɟ.ɬ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɨɣ ɲɢ.ɪɢ.ɧɟ ɤɨ.ɪɡ.ɢɧ.ɵ (ɪɚ.ɦɵ) 84 TH. 

Ɍɚ.ɤɠ.ɟ, ɲɢ.ɪɨ.ɤɨ ɪɚ.ɫɩ.ɪɨ.ɫɬ.ɪɚ.ɧɟ.ɧɵ ɤɨ.ɪɡ.ɢɧ.ɵ ɫɨ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɦɢ 
ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɚɦ.ɢ: 42 ɌH, 57 TH, 63 ɌH, 84 ɌH. 

Ɇɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɚɹ ɩɨ.ɥɟ.ɡɧ.ɚɹ ɲɢ.ɪɢ.ɧɚ ɞɥ.ɹ ɜɫ.ɬɪ.ɚɢ.ɜɚ.ɧɢ.ɹ ɩɥ.ɚɬ ɢ ɤɚ.ɫɫ.ɟɬ ɜ 
ɤɨ.ɪɡ.ɢɧ.ɭ ɪɚ.ɫɫ.ɱɢ.ɬɵ.ɜɚ.ɟɬ.ɫɹ ɬɚ.ɤ: 84 x 5.08 ɦɦ = 426.72 ɦɦ. 

ȼɵ.ɫɨ.ɬɚ ɤɨ.ɪɡ.ɢɧ.ɵ ɪɚ.ɫɫ.ɱɢ.ɬɵ.ɜɚ.ɟɬ.ɫɹ ɬɚ.ɤ:  
N ɯ U - 33,35 ɦɦ. 
Ʉɨɪ.ɡɢ.ɧɚ ɜɵɫɨ.ɬɨ.ɣ 3U ɢɦ.ɟɟ.ɬ ɜɵ.ɫɨ.ɬɭ 132.55 ɦɦ. 
Ʉɨɪ.ɡɢ.ɧɚ ɜɵ.ɫɨ.ɬɨ.ɣ 6U —265.9 ɦɦ. 
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1.2 Ⱦɟɫ.ɬɚ.ɛɢ.ɥɢ.ɡɢ.ɪɭ.ɸɳ.ɢɟ ɮɚ.ɤɬ.ɨɪ.ɵ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ ɧɚ ɤɨ.ɫɦ.ɢɱ.ɟɫ.ɤɢ.ɣ 
ɚɩ.ɩɚ.ɪɚɬ 
 

Ɋɚ.ɞɢ.ɨɷ.ɥɟɤɬɪ.ɨɧ.ɧɵ.ɟ ɫɪ.ɟɞ.ɫɬ.ɜɚ (Ɋɗ.ɋ) ɱɚ.ɫɬɨ ɩɨ.ɞɜ.ɟɪ.ɝɚ.ɸɬ.ɫɹ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɸ 
ɜɧ.ɟɲ.ɧɢ.ɯ ɢ ɜɧ.ɭɬ.ɪɟ.ɧɧ.ɢɯ ɞɟ.ɫɬ.ɚɛ.ɢɥ.ɢɡ.ɢɪ.ɭɸ.ɳɢ.ɯ ɮɚ.ɤɬ.ɨɪ.ɨɜ. Ɏɚ.ɤɬ.ɨɪ.ɵ, 
ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɭ.ɸɳ.ɢɟ ɧɚ ɪɚ.ɛɨ.ɬɨ.ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɶ Ɋɗ.ɋ, ɝɪ.ɭɩ.ɩɢ.ɪɭ.ɸɬ.ɫɹ ɩɨ ɬɪ.ɟɦ 
ɩɪ.ɢɡ.ɧɚ.ɤɚ.ɦ: ɤɥ.ɢɦ.ɚɬ.ɢɱ.ɟɫ.ɤɢ.ɦ, ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɦ ɢ ɪɚ.ɞɢ.ɚɰ.ɢɨ.ɧɧ.ɵɦ. ɂɡ ɷɬ.ɢɯ 
ɩɪ.ɢɡ.ɧɚ.ɤɨ.ɜ ɫɥ.ɟɞ.ɭɟ.ɬ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɢ.ɜɧ.ɨɟ ɢɫ.ɩɨ.ɥɧ.ɟɧ.ɢɟ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ, ɩɪ.ɢɦ.ɟɧ.ɟɧ.ɢɟ 
ɪɚ.ɡɥ.ɢɱ.ɧɵ.ɯ ɪɚ.ɞɢ.ɨɦ.ɚɬ.ɟɪ.ɢɚ.ɥɨ.ɜ ɢ ɪɚ.ɞɢ.ɨɤ.ɨɦ.ɩɨ.ɧɟ.ɧɬ.ɨɜ, ɩɪ.ɨɜ.ɟɞ.ɟɧ.ɢɟ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɣ, 
ɭɩ.ɚɤ.ɨɜ.ɤɚ, ɯɪ.ɚɧ.ɟɧ.ɢɟ ɢ ɬɪɚ.ɧɫ.ɩɨ.ɪɬ.ɢɪ.ɨɜ.ɤɚ. ɇɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.3 ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɚ 
ɫɬ.ɪɭ.ɤɬ.ɭɪ.ɧɚ.ɹ ɫɯ.ɟɦ.ɚ ɤɥ.ɚɫ.ɫɢ.ɮɢ.ɤɚ.ɰɢ.ɢ ɮɚ.ɤɬ.ɨɪ.ɨɜ ɜɧ.ɟɲ.ɧɟ.ɣ ɫɪ.ɟɞ.ɵ. 

 
 

 

 

 

 

 

 

Ɋɢ.ɫɭ.ɧɨ.ɤ 1.3 - ɫɬ.ɪɭ.ɤɬ.ɭɪ.ɧɚ.ɹ ɫɯ.ɟɦ.ɚ ɤɥ.ɚɫ.ɫɢ.ɮɢ.ɤɚ.ɰɢ.ɢ ɮɚ.ɤɬ.ɨɪ.ɨɜ ɜɧ.ɟɲ.ɧɟ.ɣ ɫɪ.ɟɞɵ 
 

ɉɪ.ɢ ɤɨ.ɧɫ.ɬɪ.ɭɢ.ɪɨ.ɜɚ.ɧɢ.ɢ Ɋɗ.ɋ ɞɨ.ɥɠ.ɧɚ ɛɵ.ɬɶ ɨɛ.ɟɫ.ɩɟ.ɱɟ.ɧɚ ɫɬ.ɨɣ.ɤɨ.ɫɬ.ɶ ɤ 
ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹɦ ɬɟ.ɯ ɮɚ.ɤɬ.ɨɪ.ɨɜ ɜɧ.ɟɲ.ɧɟ.ɣ ɫɪ.ɟɞ.ɵ, ɤɨ.ɬɨ.ɪɵ.ɟ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɧɵ ɞɥ.ɹ 
ɭɫ.ɥɨ.ɜɢ.ɣ ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɢ, ɯɪ.ɚɧ.ɟɧ.ɢɹ ɢ ɬɪ.ɚɧ.ɫɩ.ɨɪ.ɬɢ.ɪɨ.ɜɚ.ɧɢ.ɹ ɨɛ.ɴɟ.ɤɬ.ɚ. 

ȼ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɢ ɨɬ ɪɚ.ɣɨ.ɧɚ ɩɪ.ɟɞ.ɩɨ.ɥɚ.ɝɚ.ɟɦ.ɨɣ ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɢ Ɋɗ.ɋ, ɜ 
ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɢɢ ɫɨ ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɨɦ ȽɈ.ɋɌ 15150-69 «Ɇ.ɚɲ.ɢɧ.ɵ, ɩɪ.ɢɛ.ɨɪ.ɵ ɢ ɞɪ.ɭɝ.ɢɟ 
ɬɟ.ɯɧ.ɢɱ.ɟɫ.ɤɢ.ɟ ɢɡ.ɞɟ.ɥɢ.ɹ. ɂɫ.ɩɨ.ɥɧ.ɟɧ.ɢɟ ɞɥ.ɹ ɪɚ.ɡɥ.ɢɱ.ɧɵ.ɯ ɤɥ.ɢɦ.ɚɬ.ɢɱ.ɟɫ.ɤɢ.ɯ ɪɚ.ɣɨ.ɧɨ.ɜ. 
Ʉɚ.ɬɟ.ɝɨ.ɪɢ.ɢ, ɭɫ.ɥɨ.ɜɢ.ɹ ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɢ, ɯɪ.ɚɧ.ɟɧ.ɢɹ ɢ ɬɪ.ɚɧ.ɫɩ.ɨɪ.ɬɢ.ɪɨ.ɜɚ.ɧɢ.ɹ ɜ ɱɚ.ɫɬ.ɢ 
ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ ɤɥ.ɢɦ.ɚɬ.ɢɱ.ɟɫ.ɤɢ.ɯ ɮɚ.ɤɬ.ɨɪ.ɨɜ ɜɧ.ɟɲ.ɧɟ.ɣ ɫɪ.ɟɞ.ɵ». ɋɭ.ɳɟ.ɫɬ.ɜɭ.ɟɬ 
ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɧ.ɚɹ ɫɜ.ɹɡ.ɶ ɦɟ.ɠɞ.ɭ ɤɨ.ɧɤ.ɪɟ.ɬɧ.ɵɦ ɜɢ.ɞɨ.ɦ ɜɧ.ɟɲ.ɧɟ.ɝɨ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ ɧɚ 
ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɭ ɢ ɭɫ.ɤɨ.ɪɹ.ɟɦ.ɵɦ ɫ ɟɝ.ɨ ɩɨ.ɦɨ.ɳɶ.ɸ ɮɢ.ɡɢ.ɤɨ-ɯɢ.ɦɢ.ɱɟ.ɫɤ.ɢɦ ɩɪ.ɨɰ.ɟɫ.ɫɨ.ɦ ɜ 
ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ. 

ɉɨ.ɜɵ.ɲɟ.ɧɧ.ɚɹ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɩɪ.ɢɜ.ɨɞ.ɢɬ ɤ ɩɟ.ɪɟ.ɫɵ.ɯɚ.ɧɢ.ɸ ɡɚ.ɳɢ.ɬɧ.ɵɯ 
ɩɨ.ɤɪ.ɵɬ.ɢɣ ɫ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɟ.ɣ ɢɥ.ɢ ɪɚ.ɫɬ.ɪɟ.ɫɤ.ɢɜ.ɚɧ.ɢɟ.ɦ; ɦɢ.ɝɪ.ɚɰ.ɢɢ ɩɪ.ɢɦ.ɟɫ.ɟɣ ɜ 

Ɏɚ.ɤɬ.ɨɪ.ɵ ɜɧ.ɟɲ.ɧɟ.ɣ ɫɪ.ɟɞɵ 

Ʉɥ.ɢɦ.ɚɬ.ɢɱ.ɟɫ.ɤɢɟ 

Ɍɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪɚ 
ȼɥ.ɚɠ.ɧɨ.ɫɬɶ 
Ɍɟ.ɩɥ.ɨɜ.ɨɣ ɭɞ.ɚɪ 
Ⱥɬ.ɦɨ.ɫɮ.ɟɪ.ɧɨ.ɟ ɞɚ.ɜɥ.ɟɧ.ɢɟ 
Ɉɫ.ɚɞ.ɤɢ 
Ⱥɤ.ɬɢ.ɜɧ.ɵɟ ɜɟ.ɳɟ.ɫɬ.ɜɚ 
ɉɵ.ɥɶ, ɩɟ.ɫɨɤ 
ɋɨ.ɥɧ.ɟɱ.ɧɚ.ɹ ɪɚ.ɞɢ.ɚɰ.ɢɹ 
ɉɥ.ɟɫ.ɟɧ.ɶ (ɝɪ.ɢɛ.ɨɤ) 
Ɇɢ.ɤɪ.ɨɨ.ɪɝ.ɚɧ.ɢɡ.ɦɵ 
ɇɚ.ɫɟ.ɤɨ.ɦɵɟ 
Ƚɪ.ɵɡ.ɭɧɵ 
Ɉɡ.ɨɧ 

Ɇɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ 

ȼɢ.ɛɪ.ɚɰ.ɢɢ 
ɍɞ.ɚɪɵ 
Ʌɢ.ɧɟ.ɣɧ.ɵɟ ɭɫ.ɤɨ.ɪɟ.ɧɢɹ 
Ⱥɤ.ɭɫ.ɬɢ.ɱɟ.ɫɤ.ɢɟ ɲɭ.ɦɵ 
ɇɟ.ɜɟ.ɫɨ.ɦɨ.ɫɬɶ 

Ɋɚ.ɞɢ.ɚɰ.ɢɨ.ɧɧ.ɵɟ 

Ʉɨ.ɫɦ.ɢɱ.ɟɫ.ɤɚ.ɹ ɪɚ.ɞɢ.ɚɰ.ɢɹ 
əɞ.ɟɪ.ɧɚ.ɹ ɪɟ.ɚɤ.ɰɢ.ɹ ɨɬ 
ɪɟ.ɚɤ.ɬɨ.ɪɨ.ɜ ɢ ɞɜ.ɢɝ.ɚɬ.ɟɥ.ɟɣ 
Ɋɚ.ɞɢ.ɚɰ.ɢɹ ɹɞ.ɟɪ.ɧɨ.ɝɨ ɜɡ.ɪɵ.ɜɚ 
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ɩɨ.ɥɭ.ɩɪ.ɨɜ.ɨɞ.ɧɢ.ɤɚ.ɯ; ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɸ ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɢ.ɯ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤ; ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ 
ɫɨ.ɩɪ.ɹɝ.ɚɟ.ɦɵ.ɯ ɞɟ.ɬɚ.ɥɟ.ɣ ɫ ɪɚ.ɡɥ.ɢɱ.ɧɵ.ɦɢ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɵ.ɦɢ ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬɚ.ɦɢ 
ɪɚ.ɫɲ.ɢɪ.ɟɧ.ɢɹ. 

ɉɨ.ɧɢ.ɠɟ.ɧɧ.ɚɹ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɜɵ.ɡɵ.ɜɚ.ɟɬ ɤɨ.ɧɞ.ɟɧ.ɫɚ.ɰɢ.ɸ ɜɥ.ɚɝ.ɢ; ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɟ 
ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɢ.ɯ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤ; ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɸ ɫɨ.ɩɪ.ɹɝ.ɚɟ.ɦɵ.ɯ ɞɟ.ɬɚ.ɥɟ.ɣ. 

Ɍɟ.ɩɥ.ɨɜ.ɨɣ ɭɞ.ɚɪ (ɬɟ.ɪɦ.ɨɭ.ɞɚɪ) ɜɵ.ɡɵ.ɜɚ.ɟɬ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ ɜ 
ɦɟ.ɫɬ.ɚɯ ɩɚ.ɣɤ.ɢ ɢ ɞɪ.ɭɝ.ɢɯ ɩɨ.ɞɜ.ɢɠ.ɧɵ.ɯ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ.ɯ; ɪɚ.ɫɬ.ɪɟ.ɫɤ.ɢɜ.ɚɧ.ɢɟ 
ɦɟ.ɬɚ.ɥɥ.ɢɱ.ɟɫ.ɤɢ.ɯ ɢ ɧɟ.ɦɟ.ɬɚ.ɥɥ.ɢɱ.ɟɫ.ɤɢ.ɯ ɩɨ.ɤɪ.ɵɬ.ɢɣ. 

ɉɨ.ɜɵ.ɲɟ.ɧɧ.ɚɹ ɜɥ.ɚɠ.ɧɨ.ɫɬ.ɶ ɩɪ.ɢɜ.ɨɞ.ɢɬ ɤ ɫɧ.ɢɠ.ɟɧ.ɢɸ ɫɨ.ɩɪ.ɨɬ.ɢɜ.ɥɟ.ɧɢ.ɹ 
ɢɡ.ɨɥ.ɹɰ.ɢɢ ɦɟ.ɠɞ.ɭ ɝɚ.ɥɶ.ɜɚ.ɧɢ.ɱɟ.ɫɤ.ɢ ɧɟ ɫɜ.ɹɡ.ɚɧ.ɧɵ.ɦɢ ɰɟ.ɩɹ.ɦɢ, ɤ ɷɥ.ɟɤ.ɬɪ.ɨɥ.ɢɡ.ɭ, 
ɤɨ.ɪɪ.ɨɡ.ɢɢ. 

ɉɨ.ɧɢ.ɠɟ.ɧɧ.ɨɟ ɞɚ.ɜɥ.ɟɧ.ɢɟ ɩɪ.ɢɜ.ɨɞ.ɢɬ ɤ ɫɧ.ɢɠ.ɟɧ.ɢɸ ɩɪ.ɨɛ.ɢɜ.ɧɨ.ɝɨ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ, 
ɭɯ.ɭɞ.ɲɟ.ɧɢ.ɸ ɬɟ.ɩɥ.ɨɨ.ɬɞ.ɚɱ.ɢ. 

ȼɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɟ ɩɥ.ɟɫ.ɟɧ.ɢ, ɦɢ.ɤɪ.ɨɨ.ɪɝ.ɚɧ.ɢɡ.ɦɨ.ɜ, ɧɚ.ɫɟ.ɤɨ.ɦɵ.ɯ, ɝɪ.ɵɡ.ɭɧ.ɨɜ ɦɨ.ɠɟ.ɬ 
ɩɪ.ɢɜ.ɨɞ.ɢɬ.ɶ ɤ ɪɚ.ɡɥ.ɨɠ.ɟɧ.ɢɸ ɢ ɭɧ.ɢɱ.ɬɨ.ɠɟ.ɧɢ.ɸ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɢɡ 
ɨɪ.ɝɚ.ɧɢ.ɱɟ.ɫɤ.ɢɯ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɜ. 

ȼɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɟ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɯ ɢ ɪɹ.ɞɚ ɤɥ.ɢɦ.ɚɬ.ɢɱ.ɟɫ.ɤɢ.ɯ ɮɚ.ɤɬ.ɨɪ.ɨɜ (ɩɵ.ɥɶ, 
ɩɟ.ɫɨ.ɤ, ɬɟ.ɩɥ.ɨɜ.ɵɟ ɭɞ.ɚɪ.ɵ) ɦɨ.ɠɟ.ɬ ɩɪ.ɢɜ.ɟɫ.ɬɢ ɤ ɜɨ.ɡɧ.ɢɤ.ɧɨ.ɜɟ.ɧɢ.ɸ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɯ 
ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ, ɜɵ.ɡɵ.ɜɚ.ɸɳ.ɢɯ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ ɧɚ.ɪɭ.ɲɟ.ɧɢ.ɹ ɜ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ, 
ɫɥ.ɟɞ.ɫɬ.ɜɢ.ɟɦ ɤɨ.ɬɨ.ɪɵ.ɯ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɩɨ.ɬɟ.ɪɹ ɪɚ.ɛɨ.ɬɨ.ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɢ Ɋɗ.ɋ. 

ȼɥ.ɢɹ.ɧɢ.ɟ ɧɟ.ɜɟ.ɫɨ.ɦɨ.ɫɬ.ɢ ɫɤ.ɚɡ.ɵɜ.ɚɟ.ɬɫ.ɹ ɧɚ ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɢ ɫɜ.ɨɣ.ɫɬ.ɜ 
ɫɦ.ɚɡ.ɵɜ.ɚɸ.ɳɢ.ɯ ɦɚ.ɫɟ.ɥ (ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɟ ɬɪ.ɟɧ.ɢɹ), ɚ ɬɚ.ɤɠ.ɟ ɡɧ.ɚɱ.ɟɧ.ɢɣ ɧɚ.ɱɚ.ɥɶ.ɧɵ.ɯ 
ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɯ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɦɟ.ɫɬ.ɚɯ ɤɪ.ɟɩ.ɥɟ.ɧɢ.ɹ ɤɪ.ɭɩ.ɧɵ.ɯ ɛɥ.ɨɤ.ɨɜ, 
ɨɛ.ɭɫ.ɥɨ.ɜɥ.ɟɧ.ɧɵ.ɯ ɫɨ.ɛɫ.ɬɜ.ɟɧ.ɧɵ.ɦ ɜɟ.ɫɨ.ɦ ɛɥ.ɨɤ.ɨɜ. ɉɪ.ɢ ɧɟ.ɜɟ.ɫɨ.ɦɨ.ɫɬ.ɢ ɧɚ.ɪɭ.ɲɚ.ɟɬ.ɫɹ 
ɤɨ.ɧɜ.ɟɤ.ɰɢ.ɹ, ɫɥ.ɟɞ.ɨɜ.ɚɬ.ɟɥ.ɶɧ.ɨ, ɢ ɭɫ.ɥɨ.ɜɢ.ɹ ɨɯ.ɥɚ.ɠɞ.ɟɧ.ɢɹ Ɋɗ.ɋ. 

Ɋɚ.ɞɢ.ɚɰ.ɢɨ.ɧɧ.ɵɟ ɮɚ.ɤɬ.ɨɪ.ɵ (ɤɨ.ɫɦ.ɢɱ.ɟɫ.ɤɚ.ɹ ɪɚ.ɞɢ.ɚɰ.ɢɹ ɢ ɨɛ.ɥɭ.ɱɟ.ɧɢ.ɟ 
ɹɞ.ɟɪ.ɧɵ.ɦɢ ɱɚ.ɫɬ.ɢɰ.ɚɦ.ɢ) ɩɪ.ɢɜ.ɨɞ.ɹɬ ɤ ɜɨ.ɡɧ.ɢɤ.ɧɨ.ɜɟ.ɧɢ.ɸ ɩɪ.ɨɰ.ɟɫ.ɫɚ ɢɨ.ɧɢ.ɡɚ.ɰɢ.ɢ ɜ 
ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚɯ, ɫɥ.ɟɞ.ɫɬ.ɜɢ.ɟɦ ɱɟ.ɝɨ ɹɜ.ɥɹ.ɸɬ.ɫɹ ɨɛ.ɪɚ.ɬɢ.ɦɵ.ɟ, ɩɨ.ɥɭ.ɨɛ.ɪɚ.ɬɢ.ɦɵɟ ɢ 
ɧɟ.ɨɛ.ɪɚ.ɬɢ.ɦɵ.ɟ ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɹ ɫɜ.ɨɣ.ɫɬ.ɜ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɜ. Ʉ ɧɟ.ɨɛ.ɪɚ.ɬɢ.ɦɵ.ɦ ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɹɦ 
ɨɬ.ɧɨ.ɫɹ.ɬɫ.ɹ ɧɚ.ɪɭ.ɲɟ.ɧɢ.ɟ ɫɬ.ɪɭ.ɤɬ.ɭɪ.ɵ ɩɨ.ɥɭ.ɩɪ.ɨɜ.ɨɞ.ɧɢ.ɤɨ.ɜɵ.ɯ ɩɟ.ɪɟ.ɯɨ.ɞɨ.ɜ, 
ɨɫ.ɬɚ.ɬɨ.ɱɧ.ɚɹ ɢɨ.ɧɢ.ɡɚ.ɰɢ.ɹ ɢ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɸ.ɳɟ.ɟ ɫɧ.ɢɠ.ɟɧ.ɢɟ ɢɡ.ɨɥ.ɹɰ.ɢɨ.ɧɧ.ɵɯ ɫɜ.ɨɣ.ɫɬ.ɜ 
ɞɢ.ɷɥ.ɟɤ.ɬɪ.ɢɤ.ɨɜ. 

ɉɨ.ɫɤ.ɨɥ.ɶɤ.ɭ ɞɟ.ɫɬ.ɚɛ.ɢɥ.ɢɡ.ɢɪ.ɭɸ.ɳɢ.ɟ ɮɚ.ɤɬ.ɨɪ.ɵ ɜɧ.ɟɲ.ɧɟ.ɣ ɫɪ.ɟɞ.ɵ ɦɨ.ɝɭ.ɬ 
ɩɪ.ɢɜ.ɟɫ.ɬɢ ɤ ɜɵ.ɯɨ.ɞɭ ɢɡ ɫɬ.ɪɨ.ɹ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ, ɩɪ.ɨɰ.ɟɫ.ɫ ɪɚ.ɡɪ.ɚɛ.ɨɬ.ɤɢ ɢ 
ɤɨ.ɧɫ.ɬɪ.ɭɢ.ɪɨ.ɜɚ.ɧɢ.ɹ Ɋɗ.ɋ ɞɨ.ɥɠ.ɟɧ ɛɵ.ɬɶ ɧɚ.ɩɪ.ɚɜ.ɥɟ.ɧ ɧɚ ɜɵ.ɛɨ.ɪ ɬɚ.ɤɢ.ɯ ɗɊ.ɗ ɢ 
ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɜ, ɫɯ.ɟɦ.ɨɬ.ɟɯ.ɧɢ.ɱɟ.ɫɤ.ɢɯ ɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɨ.ɪɫ.ɤɢ.ɯ ɪɟ.ɲɟ.ɧɢ.ɣ, ɤɨ.ɬɨ.ɪɵ.ɟ ɛɵ ɜ 
ɫɨ.ɜɨ.ɤɭ.ɩɧ.ɨɫ.ɬɢ ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɥɢ ɫɬ.ɨɣ.ɤɨ.ɫɬ.ɶ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ ɤ ɜɧ.ɟɲ.ɧɢ.ɦ 
ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɭ.ɸɳ.ɢɦ ɮɚ.ɤɬ.ɨɪ.ɚɦ ɡɚ.ɞɚ.ɧɧ.ɨɣ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ [1]. 

Ɇɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ ɧɚ Ɋɗ.Ⱥ ɩɨ.ɹɜ.ɥɹ.ɸɬ.ɫɹ ɩɨ.ɞ ɞɟ.ɣɫ.ɬɜ.ɢɟ.ɦ 
ɜɧ.ɟɲ.ɧɢ.ɯ ɧɚ.ɝɪ.ɭɡ.ɨɤ (ɜɢ.ɛɪ.ɚɰ.ɢɢ, ɭɞ.ɚɪ.ɵ, ɭɫ.ɤɨ.ɪɟ.ɧɢ.ɹ, ɚɤ.ɭɫ.ɬɢ.ɱɟ.ɫɤ.ɢɟ ɲɭ.ɦɵ) ɢ 
ɦɨ.ɝɭ.ɬ ɜɨ.ɡɧ.ɢɤ.ɧɭ.ɬɶ, ɤɚ.ɤ ɜ ɪɚ.ɛɨ.ɬɚ.ɸɳ.ɟɣ Ɋɗ.Ⱥ, ɟɫ.ɥɢ ɨɧ.ɚ ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɚ ɧɚ 
ɩɨ.ɞɜ.ɢɠ.ɧɨ.ɦ ɨɛ.ɴɟ.ɤɬ.ɟ, ɬɚ.ɤ ɢ ɩɪ.ɢ ɟɟ ɬɪ.ɚɧ.ɫɩ.ɨɪ.ɬɢ.ɪɨ.ɜɤ.ɟ ɜ ɧɟ.ɪɚ.ɛɨ.ɱɟ.ɦ ɫɨ.ɫɬ.ɨɹ.ɧɢ.ɢ. 

Ɇɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ ɢɦ.ɟɸ.ɬ ɦɟ.ɫɬ.ɨ ɜ ɪɚ.ɛɨ.ɬɚ.ɸɳ.ɟɣ Ɋɗ.Ⱥ, ɟɫ.ɥɢ ɨɧ.ɚ 
ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɚ ɧɚ ɩɨ.ɞɜ.ɢɠ.ɧɨ.ɦ ɨɛ.ɴɟ.ɤɬ.ɟ, ɢɥ.ɢ ɬɨ.ɥɶ.ɤɨ ɩɪ.ɢ ɬɪ.ɚɧ.ɫɩ.ɨɪ.ɬɢ.ɪɨ.ɜɤ.ɟ ɟɟ ɜ 
ɧɟ.ɪɚ.ɛɨ.ɱɟ.ɦ ɫɨ.ɫɬ.ɨɹ.ɧɢ.ɢ, ɤɚ.ɤ ɜ ɫɥ.ɭɱ.ɚɟ ɫɬ.ɚɰ.ɢɨ.ɧɚ.ɪɧ.ɨɣ ɢ ɧɟ.ɤɨ.ɬɨ.ɪɵ.ɯ ɜɢ.ɞɨ.ɜ 
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ɜɨ.ɡɢ.ɦɨ.ɣ Ɋɗ.Ⱥ. Ʉɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ ɩɟ.ɪɟ.ɞɚ.ɧɧ.ɨɣ ɷɧ.ɟɪ.ɝɢ.ɢ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɬ ɭɪ.ɨɜ.ɟɧ.ɶ ɢ 
ɯɚ.ɪɚ.ɤɬ.ɟɪ ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ. Ⱦɨ.ɩɭ.ɫɬ.ɢɦ.ɵɟ ɭɪ.ɨɜ.ɧɢ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɨɝ.ɨ 
ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɸɬ.ɫɹ ɟɟ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɶɸ ɢ ɭɫ.ɬɨ.ɣɱ.ɢɜ.ɨɫ.ɬɶ.ɸ ɤ 
ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɦ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹɦ. 

ɉɨ.ɞ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɶɸ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɩɨ.ɧɢ.ɦɚ.ɟɬ.ɫɹ ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɶ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ 
ɜɵ.ɩɨ.ɥɧ.ɹɬ.ɶ ɮɭ.ɧɤ.ɰɢ.ɢ ɢ ɫɨ.ɯɪ.ɚɧ.ɹɬ.ɶ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɵ ɩɨ.ɫɥ.ɟ ɩɪ.ɢɥ.ɨɠ.ɟɧ.ɢɹ 
ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɯ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɣ. ɍɫ.ɬɨ.ɣɱ.ɢɜ.ɨɫ.ɬɶ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ – ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɶ Ɋɗ.Ⱥ 
ɫɨ.ɯɪ.ɚɧ.ɹɬ.ɶ ɮɭ.ɧɤ.ɰɢ.ɢ ɢ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɵ ɜ ɩɪ.ɨɰ.ɟɫ.ɫɟ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɯ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɣ. 

Ɉɬ.ɤɥ.ɢɤ.ɨɦ, ɢɥ.ɢ ɪɟ.ɚɤ.ɰɢ.ɟɣ, ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɧɚ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ 
ɧɚ.ɡɵ.ɜɚ.ɸɬ ɬɪ.ɚɧ.ɫɮ.ɨɪ.ɦɚ.ɰɢ.ɸ ɢ ɩɪ.ɟɨ.ɛɪ.ɚɡ.ɨɜ.ɚɧ.ɢɟ ɷɧ.ɟɪ.ɝɢ.ɢ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɨɝ.ɨ 
ɜɨ.ɡɛ.ɭɠ.ɞɟ.ɧɢ.ɹ. Ʉ ɧɢ.ɦ ɨɬ.ɧɨ.ɫɹ.ɬɫ.ɹ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ ɜ ɷɥ.ɟɦ.ɟɧ.ɬɚ.ɯ 
ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ, ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɢ ɢɯ ɫɨ.ɭɞ.ɚɪ.ɟɧ.ɢɹ, 
ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ ɢ ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɢ.ɜɧ.ɵɯ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ, ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɹ ɫɜ.ɨɣ.ɫɬ.ɜ 
ɢ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ [2]. 

Ɇɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ ɦɨ.ɝɭ.ɬ ɩɪ.ɢɜ.ɨɞ.ɢɬ.ɶ ɤ ɜɡ.ɚɢ.ɦɧ.ɵɦ 
ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹɦ ɞɟ.ɬɚ.ɥɟ.ɣ ɢ ɭɡ.ɥɨ.ɜ, ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ ɤɪ.ɟɩ.ɟɠ.ɧɵ.ɯ, ɧɟ.ɫɭ.ɳɢ.ɯ ɢ ɞɪ.ɭɝ.ɢɯ 
ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ, ɢɯ ɫɨ.ɭɞ.ɚɪ.ɟɧ.ɢɸ. ɉɪ.ɢ ɧɟ.ɡɧ.ɚɱ.ɢɬ.ɟɥ.ɶɧ.ɵɯ 
ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɯ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹɯ ɜ ɷɥ.ɟɦ.ɟɧ.ɬɚ.ɯ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ ɜɨ.ɡɧ.ɢɤ.ɚɸ.ɬ ɭɩ.ɪɭ.ɝɢ.ɟ 
ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ, ɧɟ ɫɤ.ɚɡ.ɵɜ.ɚɸ.ɳɢ.ɟɫ.ɹ ɧɚ ɪɚ.ɛɨ.ɬɨ.ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɢ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ. 
ɍɜ.ɟɥ.ɢɱ.ɟɧ.ɢɟ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɩɪ.ɢɜ.ɨɞ.ɢɬ ɤ ɩɨ.ɹɜ.ɥɟ.ɧɢ.ɸ ɨɫ.ɬɚ.ɬɨ.ɱɧ.ɨɣ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ ɢ ɩɪ.ɢ 
ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɧ.ɵɯ ɭɫ.ɥɨ.ɜɢ.ɹɯ ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɸ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ. Ɋɚ.ɡɪ.ɭɲ.ɟɧ.ɢɟ ɦɨ.ɠɟ.ɬ 
ɧɚ.ɫɬ.ɭɩ.ɢɬ.ɶ ɢ ɩɪ.ɢ ɧɚ.ɝɪ.ɭɡ.ɤɚ.ɯ, ɦɧ.ɨɝ.ɨ ɦɟ.ɧɶ.ɲɢ.ɯ ɩɪ.ɟɞ.ɟɥ.ɶɧ.ɵɯ ɡɧ.ɚɱ.ɟɧ.ɢɣ 
ɫɬ.ɚɬ.ɢɱ.ɟɫ.ɤɨ.ɣ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɜ, ɟɫ.ɥɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ ɨɤ.ɚɠ.ɟɬ.ɫɹ 
ɩɨ.ɞɜ.ɟɪ.ɠɟ.ɧɧ.ɨɣ ɡɧ.ɚɤ.ɨɩ.ɟɪ.ɟɦ.ɟɧ.ɧɵ.ɦ ɧɚ.ɝɪ.ɭɡ.ɤɚ.ɦ [3]. 

Ɉɬ.ɤɚ.ɡɵ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ ɛɵ.ɜɚ.ɸɬ ɜɨ.ɫɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɟ.ɦɵ.ɦɢ ɩɨ.ɫɥ.ɟ ɫɧ.ɹɬ.ɢɹ ɢɥ.ɢ 
ɨɫ.ɥɚ.ɛɥ.ɟɧ.ɢɹ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɨɝ.ɨ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ (ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɟ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ 
ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɜ, ɜɨ.ɡɧ.ɢɤ.ɧɨ.ɜɟ.ɧɢ.ɟ ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɢ.ɯ ɲɭ.ɦɨ.ɜ) ɢ 
ɧɟ.ɜɨ.ɫɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɟ.ɦɵ.ɦɢ (ɨɛ.ɪɵ.ɜɵ ɢ ɡɚ.ɦɵ.ɤɚ.ɧɢ.ɹ ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɢ.ɯ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ, 
ɨɬ.ɫɥ.ɚɢ.ɜɚ.ɧɢ.ɟ ɩɪ.ɨɜ.ɨɞ.ɧɢ.ɤɨ.ɜ ɩɟ.ɱɚ.ɬɧ.ɵɯ ɩɥ.ɚɬ, ɧɚ.ɪɭ.ɲɟ.ɧɢ.ɟ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ ɤɪ.ɟɩ.ɥɟ.ɧɢ.ɹ 
ɢ ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɟ ɧɟ.ɫɭ.ɳɢ.ɯ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ). 

ɇɚ Ɋɗ.Ⱥ, ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɧɭ.ɸ ɧɚ ɩɨ.ɞɜ.ɢɠ.ɧɵ.ɯ ɨɛ.ɴɟ.ɤɬ.ɚɯ, ɜ ɩɪ.ɨɰ.ɟɫ.ɫɟ ɟɟ 
ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɢ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɭ.ɟɬ ɜɢ.ɛɪ.ɚɰ.ɢɢ, ɭɞ.ɚɪ.ɧɵ.ɟ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɢ ɥɢ.ɧɟ.ɣɧ.ɵɟ 
ɭɫ.ɤɨ.ɪɟ.ɧɢ.ɹ. Ƚɚ.ɪɦ.ɨɧ.ɢɱ.ɟɫ.ɤɢ.ɟ ɜɢ.ɛɪ.ɚɰ.ɢɢ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɡ.ɭɸ.ɬɫ.ɹ ɱɚ.ɫɬ.ɨɬ.ɨɣ, 
ɚɦ.ɩɥ.ɢɬ.ɭɞ.ɨɣ, ɭɫ.ɤɨ.ɪɟ.ɧɢ.ɟɦ. ɍɞ.ɚɪ.ɧɵ.ɟ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɡ.ɭɸ.ɬɫ.ɹ ɱɢ.ɫɥ.ɨɦ 
ɨɞ.ɢɧ.ɨɱ.ɧɵ.ɯ ɭɞ.ɚɪ.ɨɜ ɢɥ.ɢ ɢɯ ɫɟ.ɪɢ.ɟɣ (ɨɛ.ɵɱ.ɧɨ ɨɝ.ɨɜ.ɚɪ.ɢɜ.ɚɸ.ɬ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɨɟ 
ɱɢ.ɫɥ.ɨ ɭɞ.ɚɪ.ɨɜ), ɞɥ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɶ.ɸ ɭɞ.ɚɪ.ɧɨ.ɝɨ ɢɦ.ɩɭ.ɥɶ.ɫɚ ɢ ɟɝ.ɨ ɮɨ.ɪɦ.ɨɣ, 
ɦɝ.ɧɨ.ɜɟ.ɧɧ.ɨɣ ɫɤ.ɨɪ.ɨɫ.ɬɶ.ɸ ɩɪ.ɢ ɭɞ.ɚɪ.ɟ, ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɟɦ ɫɨ.ɭɞ.ɚɪ.ɹɸ.ɳɢ.ɯɫ.ɹ ɬɟ.ɥ. 
Ʌɢ.ɧɟ.ɣɧ.ɵɟ ɭɫ.ɤɨ.ɪɟ.ɧɢ.ɹ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɡ.ɭɸ.ɬɫ.ɹ ɭɫ.ɤɨ.ɪɟ.ɧɢ.ɟɦ, ɞɥ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɶ.ɸ, ɡɧ.ɚɤ.ɨɦ 
ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ ɭɫ.ɤɨ.ɪɟ.ɧɢ.ɹ. ȼɨ.ɡɧ.ɢɤ.ɚɸ.ɳɢ.ɟ ɩɪ.ɢ ɜɢ.ɛɪ.ɚɰ.ɢɹ.ɯ, ɭɞ.ɚɪ.ɚɯ ɢ ɭɫ.ɤɨ.ɪɟ.ɧɢ.ɹɯ 
ɩɟ.ɪɟ.ɝɪ.ɭɡ.ɤɢ ɨɰ.ɟɧ.ɢɜ.ɚɸ.ɬ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɸ.ɳɢ.ɦɢ ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬɚ.ɦɢ. Ⱦɥ.ɹ 
ɭɦ.ɟɧ.ɶɲ.ɟɧ.ɢɹ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ ɜɢ.ɛɪ.ɚɰ.ɢɣ ɢ ɭɞ.ɚɪ.ɨɜ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɭ ɭɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɸ.ɬ ɧɚ 
ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɵ ɢɥ.ɢ ɩɪ.ɢɦ.ɟɧ.ɹɸ.ɬ ɞɟ.ɦɩ.ɮɢ.ɪɭ.ɸɳ.ɢɟ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɵ.  

ȼɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɟ ɥɢ.ɧɟ.ɣɧ.ɵɯ ɭɫ.ɤɨ.ɪɟ.ɧɢ.ɣ ɷɤ.ɜɢ.ɜɚ.ɥɟ.ɧɬ.ɧɨ ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɸ ɦɚ.ɫɫ.ɵ 
ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ ɢ ɩɪ.ɢ ɡɧ.ɚɱ.ɢɬ.ɟɥ.ɶɧ.ɨɣ ɞɥ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɢ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ ɬɪ.ɟɛ.ɭɟ.ɬ 
ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɹ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ.  
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Ʉɚ.ɤ ɩɨ.ɤɚ.ɡɵ.ɜɚ.ɟɬ ɨɩ.ɵɬ ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɢ ɬɪ.ɚɧ.ɫɩ.ɨɪ.ɬɢ.ɪɭ.ɟɦ.ɨɣ Ɋɗ.Ⱥ, 
ɧɚ.ɢɛ.ɨɥ.ɶɲ.ɟɟ ɪɚ.ɡɪ.ɭɲ.ɚɸ.ɳɟ.ɟ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɟ ɧɚ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ ɨɤ.ɚɡ.ɵɜ.ɚɸ.ɬ 
ɜɢ.ɛɪ.ɚɰ.ɢɢ. Ʉɚ.ɤ ɩɪ.ɚɜ.ɢɥ.ɨ, ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ ɚɩ.ɩɚ.ɪɚ.ɬɚ, ɜɵ.ɞɟ.ɪɠ.ɚɜ.ɲɚ.ɹ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɟ 
ɜɢ.ɛɪ.ɚɰ.ɢɨ.ɧɧ.ɵɯ ɧɚ.ɝɪ.ɭɡ.ɨɤ ɜ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɧ.ɨɦ ɱɚ.ɫɬ.ɨɬ.ɧɨ.ɦ ɞɢ.ɚɩ.ɚɡ.ɨɧ.ɟ, 
ɜɵ.ɞɟ.ɪɠ.ɢɜ.ɚɟ.ɬ ɭɞ.ɚɪ.ɧɵ.ɟ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɢ ɥɢ.ɧɟ.ɣɧ.ɵɟ ɭɫ.ɤɨ.ɪɟ.ɧɢ.ɹ ɫ ɛɨ.ɥɶ.ɲɢ.ɦɢ 
ɡɧ.ɚɱ.ɟɧ.ɢɹ.ɦɢ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɸ.ɳɢ.ɯ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ (ɞɥ.ɹ ɤɨ.ɫɦ.ɢɱ.ɟɫ.ɤɨ.ɣ Ɋɗ.Ⱥ – ɞɨ 12g, 
g – ɭɫ.ɤɨ.ɪɟ.ɧɢ.ɟ ɫɜ.ɨɛ.ɨɞ.ɧɨ.ɝɨ ɩɚ.ɞɟ.ɧɢ.ɹ). 

ȼ ɨɬ.ɧɨ.ɲɟ.ɧɢ.ɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ Ɋɗ.Ⱥ ɪɚ.ɡɥ.ɢɱ.ɚɸ.ɬ ɞɜ.ɚ ɩɨ.ɧɹ.ɬɢ.ɹ: 
ɜɢ.ɛɪ.ɚɰ.ɢɨ.ɧɧ.ɚɹ ɭɫ.ɬɨ.ɣɱ.ɢɜ.ɨɫ.ɬɶ ɢ ɜɢ.ɛɪ.ɚɰ.ɢɨ.ɧɧ.ɚɹ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɶ [4]. 

ȼɢ.ɛɪ.ɚɰ.ɢɨ.ɧɧ.ɚɹ ɭɫ.ɬɨ.ɣɱ.ɢɜ.ɨɫ.ɬɶ – ɫɜ.ɨɣ.ɫɬ.ɜɨ ɨɛ.ɴɟ.ɤɬ.ɚ ɩɪ.ɢ ɡɚ.ɞɚ.ɧɧ.ɨɣ 
ɜɢ.ɛɪ.ɚɰ.ɢɢ ɜɵ.ɩɨ.ɥɧ.ɹɬ.ɶ ɡɚ.ɞɚ.ɧɧ.ɵɟ ɮɭ.ɧɤ.ɰɢ.ɢ ɢ ɫɨ.ɯɪ.ɚɧ.ɹɬ.ɶ ɡɧ.ɚɱ.ɟɧ.ɢɹ ɫɜ.ɨɢ.ɯ 
ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ ɜ ɩɪ.ɟɞ.ɟɥ.ɚɯ ɧɨ.ɪɦ.ɵ. ȼɢ.ɛɪ.ɚɰ.ɢɨ.ɧɧ.ɚɹ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɶ – ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɶ ɩɪ.ɢ 
ɡɚ.ɞɚ.ɧɧ.ɨɣ ɜɢ.ɛɪ.ɚɰ.ɢɢ ɢ ɩɨ.ɫɥ.ɟ ɟɟ ɩɪ.ɟɤ.ɪɚ.ɳɟ.ɧɢ.ɹ.  

ȼɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɟ ɬɪ.ɚɧ.ɫɩ.ɨɪ.ɬɧ.ɨɣ ɬɪ.ɹɫ.ɤɢ ɫɤ.ɥɚ.ɞɵ.ɜɚ.ɟɬ.ɫɹ ɢɡ ɭɞ.ɚɪ.ɨɜ ɢ 
ɜɢ.ɛɪ.ɚɰ.ɢɣ. ȼɜ.ɟɞ.ɟɧ.ɢɟ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɨ.ɜ ɦɟ.ɠɞ.ɭ Ɋɗ.Ⱥ ɢ ɨɛ.ɴɟ.ɤɬ.ɨɦ ɜ ɤɚ.ɱɟ.ɫɬ.ɜɟ 
ɫɪ.ɟɞ.ɵ, ɭɦ.ɟɧ.ɶɲ.ɚɸ.ɳɟ.ɣ ɚɦ.ɩɥ.ɢɬ.ɭɞ.ɭ ɩɟ.ɪɟ.ɞɚ.ɜɚ.ɟɦ.ɵɯ ɤɨ.ɥɟ.ɛɚ.ɧɢ.ɣ ɢ ɭɞ.ɚɪ.ɨɜ, 
ɫɧ.ɢɠ.ɚɟ.ɬ ɞɟ.ɣɫ.ɬɜ.ɭɸ.ɳɢ.ɟ ɧɚ Ɋɗ.Ⱥ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ ɫɢ.ɥɵ, ɧɨ ɧɟ ɭɧ.ɢɱ.ɬɨ.ɠɚ.ɸɬ ɢɯ 
ɩɨ.ɥɧ.ɨɫ.ɬɶ.ɸ. ȼ ɧɟ.ɤɨ.ɬɨ.ɪɵ.ɯ ɫɥ.ɭɱ.ɚɹ.ɯ ɨɛ.ɪɚ.ɡɨ.ɜɚ.ɧɧ.ɚɹ ɫ ɜɜ.ɟɞ.ɟɧ.ɢɟ.ɦ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɨ.ɜ 
ɪɟ.ɡɨ.ɧɚ.ɧɫ.ɧɚ.ɹ ɫɢ.ɫɬ.ɟɦ.ɚ ɜɥ.ɟɱ.ɟɬ ɡɚ ɫɨ.ɛɨ.ɣ ɜɨ.ɡɧ.ɢɤ.ɧɨ.ɜɟ.ɧɢ.ɟ ɧɢ.ɡɤ.ɨɱ.ɚɫ.ɬɨ.ɬɧ.ɨɝ.ɨ 
ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɨɝ.ɨ ɪɟ.ɡɨ.ɧɚ.ɧɫ.ɚ, ɤɨ.ɬɨ.ɪɵ.ɣ ɩɪ.ɢɜ.ɨɞ.ɢɬ ɤ ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɸ ɚɦ.ɩɥ.ɢɬ.ɭɞ.ɵ 
ɤɨ.ɥɟ.ɛɚ.ɧɢ.ɣ Ɋɗ.Ⱥ. 

ɉɨ.ɧɹ.ɬɢ.ɟ ɠɟ.ɫɬ.ɤɨ.ɫɬ.ɢ ɢ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɨɣ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ. ɉɪ.ɢ 
ɪɚ.ɡɪ.ɚɛ.ɨɬ.ɤɟ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ Ɋɗ.Ⱥ ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɨ ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɬɶ ɬɪ.ɟɛ.ɭɟ.ɦɭ.ɸ 
ɠɟ.ɫɬ.ɤɨ.ɫɬ.ɶ ɢ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɭɸ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɶ ɟɟ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ.  

ɀɟ.ɫɬ.ɤɨ.ɫɬ.ɶ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɟɫ.ɬɶ ɨɬ.ɧɨ.ɲɟ.ɧɢ.ɟ ɞɟ.ɣɫ.ɬɜ.ɭɸ.ɳɟ.ɣ ɫɢ.ɥɵ ɤ 
ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ, ɜɵ.ɡɜ.ɚɧ.ɧɨ.ɣ ɷɬ.ɨɣ ɫɢ.ɥɨ.ɣ. ɉɨ.ɞ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɶɸ 
ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɩɨ.ɧɢ.ɦɚ.ɸɬ ɧɚ.ɝɪ.ɭɡ.ɤɭ, ɤɨ.ɬɨ.ɪɭ.ɸ ɦɨ.ɠɟ.ɬ ɜɵ.ɞɟ.ɪɠ.ɚɬ.ɶ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ 
ɛɟ.ɡ ɨɫ.ɬɚ.ɬɨ.ɱɧ.ɨɣ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ ɢɥ.ɢ ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɹ. ɉɨ.ɜɵ.ɲɟ.ɧɢ.ɟ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ 
ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ Ɋɗ.Ⱥ ɫɜ.ɹɡ.ɚɧ.ɨ ɫ ɭɫ.ɢɥ.ɟɧ.ɢɟ.ɦ ɟɟ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɢ.ɜɧ.ɨɣ ɨɫ.ɧɨ.ɜɵ, 
ɩɪ.ɢɦ.ɟɧ.ɟɧ.ɢɟ.ɦ ɪɟ.ɛɟ.ɪ ɠɟ.ɫɬ.ɤɨ.ɫɬ.ɢ, ɤɨ.ɧɬ.ɪɨ.ɜɤɢ ɛɨ.ɥɬ.ɨɜ.ɵɯ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ ɢ ɬ. ɞ. 
Ɉɫ.ɨɛ.ɨɟ ɡɧ.ɚɱ.ɟɧ.ɢɟ ɢɦ.ɟɟ.ɬ ɩɨ.ɜɵ.ɲɟ.ɧɢ.ɟ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɧɟ.ɫɭ.ɳɢ.ɯ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ ɢ 
ɜɯ.ɨɞ.ɹɳ.ɢɯ ɜ ɧɢ.ɯ ɭɡ.ɥɨ.ɜ ɦɟ.ɬɨ.ɞɚ.ɦɢ ɡɚ.ɥɢ.ɜɤ.ɢ ɢ ɨɛ.ɜɨ.ɥɚ.ɤɢ.ɜɚ.ɧɢ.ɹ. Ɂɚ.ɥɢ.ɜɤ.ɚ 
ɩɟ.ɧɨ.ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɦ ɩɨ.ɡɜ.ɨɥ.ɹɟ.ɬ ɫɞ.ɟɥ.ɚɬ.ɶ ɭɡ.ɟɥ ɦɨ.ɧɨ.ɥɢ.ɬɧ.ɵɦ ɩɪ.ɢ ɧɟ.ɡɧ.ɚɱ.ɢɬ.ɟɥ.ɶɧ.ɨɦ 
ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɢ ɦɚ.ɫɫ.ɵ.  

Ʉɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ ɤɚ.ɤ ɤɨ.ɥɟ.ɛɚ.ɬɟ.ɥɶ.ɧɚ.ɹ ɫɢ.ɫɬ.ɟɦɚ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɚ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.4. 
ȼɨ ɜɫ.ɟɯ ɫɥ.ɭɱ.ɚɹ.ɯ ɧɟ.ɥɶ.ɡɹ ɞɨ.ɩɭ.ɫɤ.ɚɬ.ɶ ɨɛ.ɪɚ.ɡɨ.ɜɚ.ɧɢ.ɹ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɨɣ 
ɤɨ.ɥɟ.ɛɚ.ɬɟ.ɥɶ.ɧɨ.ɣ ɫɢ.ɫɬ.ɟɦ.ɵ. ɗɬ.ɨ ɤɚ.ɫɚ.ɟɬ.ɫɹ ɤɪ.ɟɩ.ɥɟ.ɧɢ.ɹ ɦɨ.ɧɬ.ɚɠ.ɧɵ.ɯ ɩɪ.ɨɜ.ɨɞ.ɨɜ, 
ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦ, ɷɤ.ɪɚ.ɧɨ.ɜ ɢ ɞɪ.ɭɝ.ɢɯ ɱɚ.ɫɬ.ɟɣ, ɜɯ.ɨɞ.ɹɳ.ɢɯ ɜ Ɋɗ.Ⱥ.  
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Ɋɢ.ɫɭ.ɧɨ.ɤ 1.4. –  Ʉɨ.ɥɟ.ɛɚ.ɬɟ.ɥɶ.ɧɚ.ɹ ɦɨ.ɞɟ.ɥɶ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɨɣ ɫɢ.ɫɬ.ɟɦɵ 

 
Ɉɫ.ɧɨ.ɜɧ.ɵɦ.ɢ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɚɦ.ɢ ɥɸ.ɛɨ.ɣ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɫ ɩɨ.ɡɢ.ɰɢ.ɣ ɪɟ.ɚɤ.ɰɢ.ɢ ɧɚ 

ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ ɹɜ.ɥɹ.ɸɬ.ɫɹ ɦɚ.ɫɫ.ɚ, ɠɟ.ɫɬ.ɤɨ.ɫɬ.ɶ ɢ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɨɟ 
ɫɨ.ɩɪ.ɨɬ.ɢɜ.ɥɟ.ɧɢ.ɟ (ɞɟ.ɦɩ.ɮɢ.ɪɨ.ɜɚ.ɧɢ.ɟ). ɉɪ.ɢ ɚɧ.ɚɥ.ɢɡ.ɟ ɜɥ.ɢɹ.ɧɢ.ɹ ɜɢ.ɛɪ.ɚɰ.ɢɣ ɧɚ 
ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɦɨ.ɞɭ.ɥɟ.ɣ ɩɨ.ɫɥ.ɟɞ.ɧɢ.ɟ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɹ.ɸɬ ɜ ɜɢ.ɞɟ ɫɢ.ɫɬ.ɟɦ.ɵ ɫ 
ɫɨ.ɫɪ.ɟɞ.ɨɬ.ɨɱ.ɟɧ.ɧɵ.ɦɢ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɚɦ.ɢ, ɜ ɤɨ.ɬɨ.ɪɨ.ɣ ɡɚ.ɞɚ.ɧɵ ɦɚ.ɫɫ.ɚ ɢɡ.ɞɟ.ɥɢ.ɹ m, 
ɷɥ.ɟɦ.ɟɧ.ɬ ɠɟ.ɫɬ.ɤɨ.ɫɬ.ɢ ɜ ɜɢ.ɞɟ ɩɪ.ɭɠ.ɢɧ.ɵ ɢ ɷɥ.ɟɦ.ɟɧ.ɬ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɨɝ.ɨ 
ɫɨ.ɩɪ.ɨɬ.ɢɜ.ɥɟ.ɧɢ.ɹ ɜ ɜɢ.ɞɟ ɞɟ.ɦɩ.ɮɟ.ɪɚ, ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɡ.ɭɸ.ɳɢ.ɟɫ.ɹ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɚɦ.ɢ k ɢ r 
ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɟɧ.ɧɨ [2], [5]. 

Ʉɨ.ɝɞ.ɚ ɱɚ.ɫɬ.ɨɬ.ɚ ɫɨ.ɛɫ.ɬɜ.ɟɧ.ɧɵ.ɯ ɤɨ.ɥɟ.ɛɚ.ɧɢ.ɣ ɫɢ.ɫɬ.ɟɦ.ɵ ɛɥ.ɢɡ.ɤɚ ɤ ɱɚ.ɫɬ.ɨɬ.ɟ 
ɜɵ.ɧɭ.ɠɞ.ɟɧ.ɧɵ.ɯ, ɜ ɤɨ.ɥɟ.ɛɚ.ɬɟ.ɥɶ.ɧɨ.ɣ ɫɢ.ɫɬ.ɟɦ.ɟ ɜɨ.ɡɧ.ɢɤ.ɚɟ.ɬ ɹɜ.ɥɟ.ɧɢ.ɟ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɨɝ.ɨ 
ɪɟ.ɡɨ.ɧɚ.ɧɫ.ɚ, ɱɬ.ɨ ɦɨ.ɠɟ.ɬ ɩɪ.ɢɜ.ɟɫ.ɬɢ ɤ ɩɨ.ɜɪ.ɟɠ.ɞɟ.ɧɢ.ɸ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ. 

Ⱥɦ.ɨɪ.ɬɢ.ɡɚ.ɰɢ.ɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ Ɋɗ.Ⱥ. Ɉɞ.ɢɧ ɢɡ ɷɮ.ɮɟ.ɤɬ.ɢɜ.ɧɵ.ɯ ɦɟ.ɬɨ.ɞɨ.ɜ 
ɩɨ.ɜɵ.ɲɟ.ɧɢ.ɹ ɭɫ.ɬɨ.ɣɱ.ɢɜ.ɨɫ.ɬɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ, ɤɚ.ɤ ɬɪ.ɚɧ.ɫɩ.ɨɪ.ɬɢ.ɪɭ.ɟɦ.ɨɣ, ɬɚ.ɤ ɢ 
ɫɬ.ɚɰ.ɢɨ.ɧɚ.ɪɧ.ɨɣ, ɤ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɸ ɜɢ.ɛɪ.ɚɰ.ɢɣ, ɚ ɬɚ.ɤɠ.ɟ ɭɞ.ɚɪ.ɧɵ.ɯ ɢ ɥɢ.ɧɟ.ɣɧ.ɵɯ 
ɧɚ.ɝɪ.ɭɡ.ɨɤ – ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɢ.ɟ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɨ.ɜ. Ⱦɟ.ɣɫ.ɬɜ.ɢɟ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɨ.ɜ 
ɨɫ.ɧɨ.ɜɚ.ɧɨ ɧɚ ɞɟ.ɦɩ.ɮɢ.ɪɨ.ɜɚ.ɧɢ.ɢ ɪɟ.ɡɨ.ɧɚ.ɧɫ.ɧɵ.ɯ ɱɚ.ɫɬ.ɨɬ, ɬ. ɟ. ɩɨ.ɝɥ.ɨɳ.ɟɧ.ɢɢ ɱɚ.ɫɬ.ɢ 
ɤɨ.ɥɟ.ɛɚ.ɬɟ.ɥɶ.ɧɨ.ɣ ɷɧ.ɟɪ.ɝɢ.ɢ. Ⱥɩ.ɩɚ.ɪɚ.ɬɭ.ɪɚ, ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɧɚ.ɹ ɧɚ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɚ.ɯ, ɜ 
ɨɛ.ɳɟ.ɦ ɫɥ.ɭɱ.ɚɟ ɦɨ.ɠɟ.ɬ ɛɵ.ɬɶ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɚ ɜ ɜɢ.ɞɟ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɨɣ 
ɤɨ.ɥɟ.ɛɚ.ɬɟ.ɥɶ.ɧɨ.ɣ ɫɢ.ɫɬ.ɟɦ.ɵ ɫ ɲɟ.ɫɬ.ɶɸ ɫɬ.ɟɩ.ɟɧ.ɹɦ.ɢ ɫɜ.ɨɛ.ɨɞ.ɵ: ɫɨ.ɜɨ.ɤɭ.ɩɧ.ɨɫ.ɬɶ.ɸ 
ɫɜ.ɹɡ.ɚɧ.ɧɵ.ɯ ɤɨ.ɥɟ.ɛɚ.ɧɢ.ɣ, ɫɨ.ɫɬ.ɨɹ.ɳɢ.ɯ ɢɡ ɥɢ.ɧɟ.ɣɧ.ɵɯ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɣ, ɢ 
ɜɪ.ɚɳ.ɚɬ.ɟɥ.ɶɧ.ɵɯ ɤɨ.ɥɟ.ɛɚ.ɧɢ.ɣ ɩɨ ɤɚ.ɠɞ.ɨɣ ɢɡ ɬɪ.ɟɯ ɤɨ.ɨɪ.ɞɢ.ɧɚ.ɬɧ.ɵɯ ɨɫ.ɟɣ. 

ɗɮ.ɮɟ.ɤɬ.ɢɜ.ɧɨ.ɫɬ.ɶ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɰɢ.ɢ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɡ.ɭɟ.ɬɫ.ɹ ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬɨ.ɦ 
ɞɢ.ɧɚ.ɦɢ.ɱɧ.ɨɫ.ɬɢ ɢɥ.ɢ ɩɟ.ɪɟ.ɞɚ.ɱɢ, ɱɢ.ɫɥ.ɨɜ.ɨɟ ɡɧ.ɚɱ.ɟɧ.ɢɟ ɤɨ.ɬɨ.ɪɨ.ɝɨ ɡɚ.ɜɢ.ɫɢ.ɬ ɨɬ 
ɨɬ.ɧɨ.ɲɟ.ɧɢ.ɹ ɱɚ.ɫɬ.ɨɬ.ɵ ɞɟ.ɣɫ.ɬɜ.ɭɸ.ɳɢ.ɯ ɜɢ.ɛɪ.ɚɰ.ɢɣ f ɤ ɱɚ.ɫɬ.ɨɬ.ɟ ɚɦ.ɨɪ.ɬɢ.ɡɢ.ɪɨ.ɜɚ.ɧɧ.ɨɣ 
ɫɢ.ɫɬ.ɟɦ.ɵ fo.  

ɉɪ.ɢ ɪɚ.ɡɪ.ɚɛ.ɨɬ.ɤɟ ɫɯ.ɟɦ.ɵ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɰɢ.ɢ ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɨ ɫɬ.ɪɟ.ɦɢ.ɬɶ.ɫɹ ɤ ɬɨ.ɦɭ, 
ɱɬ.ɨɛ.ɵ ɫɢ.ɫɬ.ɟɦ.ɚ ɢɦ.ɟɥ.ɚ ɦɢ.ɧɢ.ɦɚ.ɥɶ.ɧɨ.ɟ ɱɢ.ɫɥ.ɨ ɫɨ.ɛɫ.ɬɜ.ɟɧ.ɧɵ.ɯ ɱɚ.ɫɬ.ɨɬ ɢ ɱɬ.ɨɛ.ɵ ɨɧ.ɢ 
ɛɵ.ɥɢ ɜ 2–3 ɪɚ.ɡɚ ɧɢ.ɠɟ ɧɚ.ɢɦ.ɟɧ.ɶɲ.ɟɣ ɱɚ.ɫɬ.ɨɬ.ɵ ɜɨ.ɡɦ.ɭɳ.ɚɸ.ɳɟ.ɣ ɫɢ.ɥɵ. 

Ⱦɥ.ɹ ɚɦ.ɨɪ.ɬɢ.ɡɢ.ɪɨ.ɜɚ.ɧɧ.ɨɣ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ ɫɥ.ɟɞ.ɭɟ.ɬ ɤɚ.ɤ ɦɨ.ɠɧ.ɨ ɛɨ.ɥɶ.ɲɟ 
ɭɦ.ɟɧ.ɶɲ.ɚɬ.ɶ ɫɨ.ɛɫ.ɬɜ.ɟɧ.ɧɭ.ɸ ɱɚ.ɫɬ.ɨɬ.ɭ, ɚ ɞɥ.ɹ ɧɟ.ɚɦ.ɨɪ.ɬɢ.ɡɢ.ɪɨ.ɜɚ.ɧɧ.ɨɣ, ɧɚ.ɩɪ.ɨɬ.ɢɜ, 
ɭɜ.ɟɥ.ɢɱ.ɢɜ.ɚɬ.ɶ, ɩɪ.ɢɛ.ɥɢ.ɠɚ.ɹ ɟɟ ɤ ɜɟ.ɪɯ.ɧɟ.ɣ ɝɪ.ɚɧ.ɢɰ.ɟ ɜɨ.ɡɦ.ɭɳ.ɚɸ.ɳɢ.ɯ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɣ 
ɢɥ.ɢ ɩɪ.ɟɜ.ɵɲ.ɚɹ ɟɟ. 

ɋɯ.ɟɦ.ɵ ɪɚ.ɡɦ.ɟɳ.ɟɧ.ɢɹ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɨ.ɜ. Ʉɨ.ɧɫ.ɬɪ.ɭɢ.ɪɨ.ɜɚ.ɧɢ.ɟ ɫɢ.ɫɬ.ɟɦ.ɵ 
ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɰɢ.ɢ Ɋɗ.Ⱥ ɨɛ.ɵɱ.ɧɨ ɧɚ.ɱɢ.ɧɚ.ɟɬ.ɫɹ ɫ ɜɵ.ɛɨ.ɪɚ ɬɢ.ɩɚ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɨ.ɜ ɢ ɫɯ.ɟɦ.ɵ 
ɢɯ ɪɚ.ɡɦ.ɟɳ.ɟɧ.ɢɹ. ȼɵ.ɛɨ.ɪ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɨ.ɜ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɹɬ ɢɫ.ɯɨ.ɞɹ ɢɡ ɞɨ.ɩɭ.ɫɬ.ɢɦ.ɨɣ 
ɧɚ.ɝɪ.ɭɡ.ɤɢ ɢ ɩɪ.ɟɞ.ɟɥ.ɶɧ.ɵɯ ɡɧ.ɚɱ.ɟɧ.ɢɣ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ, ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɡ.ɭɸ.ɳɢ.ɯ ɭɫ.ɥɨ.ɜɢ.ɹ 
ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɢ. Ʉ ɬɚ.ɤɢ.ɦ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɚɦ ɨɬ.ɧɨ.ɫɹ.ɬɫ.ɹ: ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɨɤ.ɪɭ.ɠɚ.ɸɳ.ɟɣ 
ɫɪ.ɟɞ.ɵ, ɜɥ.ɚɠ.ɧɨ.ɫɬ.ɶ, ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ ɧɚ.ɝɪ.ɭɡ.ɤɢ, ɩɪ.ɢɫ.ɭɬ.ɫɬ.ɜɢ.ɟ ɜ ɚɬ.ɦɨ.ɫɮ.ɟɪ.ɟ ɩɚ.ɪɨ.ɜ 
ɦɚ.ɫɥ.ɚ, ɞɢ.ɡɟ.ɥɶ.ɧɨ.ɝɨ ɬɨ.ɩɥ.ɢɜ.ɚ ɢ ɬ. ɞ.  
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Ɋɢ.ɫɭ.ɧɨ.ɤ 1.5 – ɋɯ.ɟɦ.ɵ ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɢɹ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɨɜ 

ȼɵ.ɛɨ.ɪ ɫɯ.ɟɦ.ɵ ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɢɹ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɨ.ɜ ɡɚ.ɜɢ.ɫɢ.ɬ ɨɬ ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɢɹ 
ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ ɧɚ ɧɨ.ɫɢ.ɬɟ.ɥɟ ɢ ɭɫ.ɥɨ.ɜɢ.ɣ ɞɢ.ɧɚ.ɦɢ.ɱɟ.ɫɤ.ɨɝ.ɨ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ. ɇɚ ɪɢ.ɫɭ.ɧɤ.ɟ 
1.5 ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɵ ɨɫ.ɧɨ.ɜɧ.ɵɟ ɫɯ.ɟɦ.ɵ ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɢɹ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɨ.ɜ [5]. 

ȼɚ.ɪɢ.ɚɧ.ɬ «ɚ.» ɞɨ.ɜɨ.ɥɶ.ɧɨ ɱɚ.ɫɬ.ɨ ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɟɬ.ɫɹ ɞɥ.ɹ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɰɢ.ɢ 
ɫɪ.ɚɜ.ɧɢ.ɬɟ.ɥɶ.ɧɨ ɧɟ.ɛɨ.ɥɶ.ɲɢ.ɯ ɩɨ ɝɚ.ɛɚ.ɪɢ.ɬɚ.ɦ ɛɥ.ɨɤ.ɨɜ. Ɍɚ.ɤɨ.ɟ ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɢɟ 
ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɨ.ɜ ɭɞ.ɨɛ.ɧɨ ɫ ɩɨ.ɡɢ.ɰɢ.ɣ ɨɛ.ɳɟ.ɣ ɤɨ.ɦɩ.ɨɧ.ɨɜ.ɤɢ ɛɥ.ɨɤ.ɨɜ ɧɚ ɨɛ.ɴɟ.ɤɬ.ɟ. 
Ɉɞ.ɧɚ.ɤɨ ɩɪ.ɢ ɷɬ.ɨɦ ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɢɢ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɨ.ɜ ɩɪ.ɢɧ.ɰɢ.ɩɢ.ɚɥ.ɶɧ.ɨ 
ɧɟ.ɜɨ.ɡɦ.ɨɠ.ɧɨ ɩɨ.ɥɭ.ɱɢ.ɬɶ ɫɨ.ɜɩ.ɚɞ.ɟɧ.ɢɟ ɰɟ.ɧɬ.ɪɚ ɬɹ.ɠɟ.ɫɬ.ɢ (ɐɌ) ɫ ɰɟ.ɧɬ.ɪɨ.ɦ ɦɚ.ɫɫ 
(ɐɆ) ɢ ɧɟ ɩɨ.ɥɭ.ɱɢ.ɬɶ ɪɚ.ɰɢ.ɨɧ.ɚɥ.ɶɧ.ɨɣ ɫɢ.ɫɬ.ɟɦ.ɵ. Ɍɨ ɠɟ ɦɨ.ɠɧ.ɨ ɫɤ.ɚɡ.ɚɬ.ɶ ɩɪ.ɨ 
ɜɚ.ɪɢ.ɚɧ.ɬ ɪɚ.ɡɦ.ɟɳ.ɟɧ.ɢɹ «ɛ.». ȼɚ.ɪɢ.ɚɧ.ɬ ɪɚ.ɡɦ.ɟɳ.ɟɧ.ɢɹ «ɜ.» ɩɨ.ɡɜ.ɨɥ.ɹɟ.ɬ ɩɨ.ɥɭ.ɱɢ.ɬɶ 
ɪɚ.ɰɢ.ɨɧ.ɚɥ.ɶɧ.ɭɸ ɫɢ.ɫɬ.ɟɦ.ɭ, ɨɞ.ɧɚ.ɤɨ ɬɚ.ɤɨ.ɟ ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɢɟ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɨ.ɜ ɧɟ 
ɜɫ.ɟɝ.ɞɚ ɭɞ.ɨɛ.ɧɨ ɩɪ.ɢ ɪɚ.ɡɦ.ɟɳ.ɟɧ.ɢɢ ɧɚ ɨɛ.ɴɟ.ɤɬ.ɟ. Ɋɚ.ɡɦ.ɟɳ.ɟɧ.ɢɟ ɬɢ.ɩɚ «ɝ.» ɢ «ɞ» 
ɹɜ.ɥɹ.ɟɬ.ɫɹ ɪɚ.ɡɧ.ɨɜ.ɢɞ.ɧɨ.ɫɬ.ɶɸ ɜɚ.ɪɢ.ɚɧ.ɬɚ «ɜ.» ɢ ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɟɬ.ɫɹ ɜ ɬɨ.ɦ ɫɥ.ɭɱ.ɚɟ, ɟɫ.ɥɢ 
ɥɢ.ɰɟ.ɜɚ.ɹ ɩɚ.ɧɟ.ɥɶ ɛɥ.ɨɤ.ɚ ɪɚ.ɡɦ.ɟɳ.ɚɟ.ɬɫ.ɹ ɜɛ.ɥɢ.ɡɢ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɚ, ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɧɨ.ɝɨ 
ɫɧ.ɢɡ.ɭ. Ɋɚ.ɡɦ.ɟɳ.ɟɧ.ɢɟ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɨ.ɜ ɬɢ.ɩɚ «ɟ.» ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɟɬ.ɫɹ ɜ ɫɬ.ɨɟ.ɱɧ.ɨɣ 
ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɟ, ɤɨ.ɝɞ.ɚ ɜɵ.ɫɨ.ɬɚ Ɋɗ.Ⱥ ɡɧ.ɚɱ.ɢɬ.ɟɥ.ɶɧ.ɨ ɛɨ.ɥɶ.ɲɟ ɝɥ.ɭɛ.ɢɧ.ɵ ɢ ɲɢ.ɪɢ.ɧɵ 
ɫɬ.ɨɣ.ɤɢ. ɑɬ.ɨɛ.ɵ ɨɫ.ɥɚ.ɛɢ.ɬɶ ɤɨ.ɥɟ.ɛɚ.ɧɢ.ɹ ɫɬ.ɨɣ.ɤɢ ɜɨ.ɤɪ.ɭɝ ɨɫ.ɟɣ ɯ ɢ ɭ, ɫɬ.ɚɜ.ɹɬ 
ɞɨ.ɩɨ.ɥɧ.ɢɬ.ɟɥ.ɶɧ.ɨ ɞɜ.ɚ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɬɨ.ɪɚ ɫɜ.ɟɪ.ɯɭ ɫɬ.ɨɣ.ɤɢ. 

ɉɪ.ɨɱ.ɧɨ.ɫɬ.ɶ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɢ.ɜɧ.ɵɯ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ. Ɇɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɭɸ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɶ 
ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɩɪ.ɨɜ.ɟɪ.ɹɸ.ɬ ɦɟ.ɬɨ.ɞɚ.ɦɢ ɫɨ.ɩɪ.ɨɬ.ɢɜ.ɥɟ.ɧɢ.ɹ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɜ ɢ 
ɬɟ.ɨɪ.ɢɢ ɭɩ.ɪɭ.ɝɨ.ɫɬ.ɢ ɞɥ.ɹ ɩɪ.ɨɫ.ɬɟ.ɣɲ.ɢɯ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ ɫ ɪɚ.ɫɩ.ɪɟ.ɞɟ.ɥɟ.ɧɧ.ɨɣ ɢ 
ɫɦ.ɟɲ.ɚɧ.ɧɨ.ɣ ɧɚ.ɝɪ.ɭɡ.ɤɨ.ɣ. ȼ ɛɨ.ɥɶ.ɲɢ.ɧɫ.ɬɜ.ɟ ɩɪ.ɚɤ.ɬɢ.ɱɟ.ɫɤ.ɢɯ ɫɥ.ɭɱ.ɚɟ.ɜ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ 
ɞɟ.ɬɚ.ɥɟ.ɣ Ɋɗ.Ⱥ ɢɦ.ɟɸ.ɬ ɛɨ.ɥɟ.ɟ ɫɥ.ɨɠ.ɧɭ.ɸ ɤɨ.ɧɮ.ɢɝ.ɭɪ.ɚɰ.ɢɸ, ɡɚ.ɬɪ.ɭɞ.ɧɹ.ɸɳ.ɭɸ 
ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɜ ɧɢ.ɯ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ. ɉɪ.ɢ ɪɚ.ɫɱ.ɟɬ.ɚɯ ɫɥ.ɨɠ.ɧɭ.ɸ ɞɟ.ɬɚ.ɥɶ ɡɚ.ɦɟ.ɧɹ.ɸɬ ɟɟ 
ɭɩ.ɪɨ.ɳɟ.ɧɧ.ɨɣ ɦɨ.ɞɟ.ɥɶ.ɸ: ɛɚ.ɥɤ.ɨɣ, ɩɥ.ɚɫ.ɬɢ.ɧɨ.ɣ, ɪɚ.ɦɨ.ɣ. 

Ʉ ɛɚ.ɥɤ.ɚɦ ɨɬ.ɧɨ.ɫɹ.ɬ ɬɟ.ɥɚ ɩɪ.ɢɡ.ɦɚ.ɬɢ.ɱɟ.ɫɤ.ɨɣ ɮɨ.ɪɦ.ɵ, ɞɥ.ɢɧ.ɵ ɤɨ.ɬɨ.ɪɵ.ɯ 
ɡɧ.ɚɱ.ɢɬ.ɟɥ.ɶɧ.ɨ ɩɪ.ɟɜ.ɵɲ.ɚɸ.ɬ ɜɫ.ɟ ɩɪ.ɨɱ.ɢɟ ɝɟ.ɨɦ.ɟɬ.ɪɢ.ɱɟ.ɫɤ.ɢɟ ɪɚ.ɡɦ.ɟɪ.ɵ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ. 
Ʉɨ.ɧɰ.ɵ ɛɚ.ɥɨ.ɤ ɡɚ.ɳɟ.ɦɥ.ɹɸ.ɬɫ.ɹ (ɫɜ.ɚɪ.ɤɨ.ɣ, ɩɚ.ɣɤ.ɨɣ), ɨɩ.ɢɪ.ɚɸ.ɬɫ.ɹ ɲɚ.ɪɧ.ɢɪ.ɧɨ-
ɩɨ.ɞɜ.ɢɠ.ɧɨ (ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɨɣ ɜ ɧɚ.ɩɪ.ɚɜ.ɥɹ.ɸɳ.ɢɟ) ɢɥ.ɢ ɲɚ.ɪɧ.ɢɪ.ɧɨ-ɧɟ.ɩɨ.ɞɜ.ɢɠ.ɧɨ 
(ɨɞ.ɢɧ.ɨɱ.ɧɨ.ɟ ɜɢ.ɧɬ.ɨɜ.ɨɟ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɟ). ɉɥ.ɚɫ.ɬɢ.ɧɚ.ɦɢ ɫɱ.ɢɬ.ɚɸ.ɬ ɬɟ.ɥɚ 
ɩɪ.ɹɦ.ɨɭ.ɝɨ.ɥɶ.ɧɨ.ɣ ɮɨ.ɪɦ.ɵ, ɬɨ.ɥɳ.ɢɧ.ɚ ɤɨ.ɬɨ.ɪɵ.ɯ ɦɚ.ɥɚ ɩɨ ɫɪ.ɚɜ.ɧɟ.ɧɢ.ɸ ɫ ɪɚ.ɡɦ.ɟɪ.ɚɦ.ɢ 
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ɨɫ.ɧɨ.ɜɚ.ɧɢ.ɹ. Ʉ ɩɨ.ɞɨ.ɛɧ.ɵɦ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹɦ ɨɬ.ɧɨ.ɫɹ.ɬ ɩɟ.ɱɚ.ɬɧ.ɵɟ ɩɥ.ɚɬ.ɵ, ɫɬ.ɟɧ.ɤɢ 
ɤɨ.ɠɭ.ɯɨ.ɜ ɩɪ.ɢɛ.ɨɪ.ɨɜ, ɫɬ.ɨɟ.ɤ, ɩɚ.ɧɟ.ɥɟ.ɣ ɢ ɩɪ.ɨɱ.ɢɯ ɩɨ.ɞɨ.ɛɧ.ɵɯ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ. 
ɀɟ.ɫɬ.ɤɨ.ɟ ɡɚ.ɤɪ.ɟɩ.ɥɟ.ɧɢ.ɟ ɤɪ.ɚɹ ɩɥ.ɚɫ.ɬɢ.ɧ ɨɫ.ɭɳ.ɟɫ.ɬɜ.ɥɹ.ɟɬ.ɫɹ ɩɚ.ɣɤ.ɨɣ, ɫɜ.ɚɪ.ɤɨ.ɣ, 
ɡɚ.ɠɢ.ɦɨ.ɦ, ɜɢ.ɧɬ.ɨɜ.ɵɦ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɟ.ɦ; ɲɚ.ɪɧ.ɢɪ.ɧɨ.ɟ ɡɚ.ɤɪ.ɟɩ.ɥɟ.ɧɢ.ɟ – ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɨɣ 
ɩɥ.ɚɫ.ɬɢ.ɧ ɜ ɧɚ.ɩɪ.ɚɜ.ɥɹ.ɸɳ.ɢɟ, ɝɧ.ɟɡ.ɞɨ.ɜɨ.ɣ ɫɨ.ɟɞ.ɢɧ.ɢɬ.ɟɥ.ɶ. Ɋɚ.ɦɧ.ɵɦ.ɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹɦ.ɢ 
ɦɨ.ɞɟ.ɥɢ.ɪɭ.ɸɬ.ɫɹ ɦɧ.ɨɝ.ɨɜ.ɵɜ.ɨɞ.ɧɵ.ɟ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɵ: ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ, ɪɟ.ɥɟ, 
ɦɢ.ɤɪ.ɨɩ.ɪɨ.ɰɟ.ɫɫ.ɨɪ.ɵ, ɉɅ.ɂɋ [6]. 

ɉɪ.ɢ ɩɪ.ɨɟ.ɤɬ.ɢɪ.ɨɜ.ɚɧ.ɢɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɜɵ.ɩɨ.ɥɧ.ɹɸ.ɬ ɦɨ.ɞɟ.ɥɢ.ɪɨ.ɜɚ.ɧɢ.ɟ, ɩɪ.ɢ 
ɤɨ.ɬɨ.ɪɨ.ɦ ɨɫ.ɭɳ.ɟɫ.ɬɜ.ɥɹ.ɸɬ.ɫɹ: 

 ɩɪ.ɨɜ.ɟɪ.ɨɱ.ɧɵ.ɟ ɪɚ.ɫɱ.ɟɬ.ɵ, ɤɨ.ɝɞ.ɚ ɮɨ.ɪɦ.ɚ ɢ ɪɚ.ɡɦ.ɟɪ.ɵ ɞɟ.ɬɚ.ɥɢ ɢɡ.ɜɟ.ɫɬ.ɧɵ 
(ɜɵ.ɹɜ.ɥɟ.ɧɵ ɩɪ.ɢ ɤɨ.ɧɫ.ɬɪ.ɭɢ.ɪɨ.ɜɚ.ɧɢ.ɢ); 

 ɩɪ.ɨɟ.ɤɬ.ɧɵ.ɟ ɪɚ.ɫɱ.ɟɬ.ɵ, ɤɨ.ɝɞ.ɚ ɪɚ.ɡɦ.ɟɪ.ɵ ɨɩ.ɚɫ.ɧɵ.ɯ ɫɟ.ɱɟ.ɧɢ.ɣ ɧɟ.ɢɡ.ɜɟ.ɫɬ.ɧɵ ɢ 
ɢɯ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɸɬ ɧɚ ɨɫ.ɧɨ.ɜɟ ɜɵ.ɛɪ.ɚɧ.ɧɵ.ɯ ɞɨ.ɩɭ.ɫɬ.ɢɦ.ɵɯ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ; 

 ɪɚ.ɫɱ.ɟɬ.ɵ ɞɨ.ɩɭ.ɫɤ.ɚɟ.ɦɵ.ɯ ɧɚ.ɝɪ.ɭɡ.ɨɤ ɩɨ ɢɡ.ɜɟ.ɫɬ.ɧɵ.ɦ ɨɩ.ɚɫ.ɧɵ.ɦ ɫɟ.ɱɟ.ɧɢ.ɹɦ ɢ 
ɞɨ.ɩɭ.ɫɬ.ɢɦ.ɵɦ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ.ɦ. 

ɉɪ.ɢ ɩɪ.ɨɜ.ɟɞ.ɟɧ.ɢɢ ɩɪ.ɨɜ.ɟɪ.ɨɱ.ɧɵ.ɯ ɪɚ.ɫɱ.ɟɬ.ɨɜ ɧɚ ɭɩ.ɪɭ.ɝɢ.ɟ ɤɨ.ɥɟ.ɛɚ.ɧɢ.ɹ ɫ 
ɭɱ.ɟɬ.ɨɦ ɧɚ.ɩɪ.ɚɜ.ɥɟ.ɧɢ.ɹ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ ɜɢ.ɛɪ.ɚɰ.ɢɣ ɜɵ.ɞɟ.ɥɹ.ɸɬ ɞɟ.ɬɚ.ɥɢ ɢ ɭɡ.ɥɵ, 
ɢɦ.ɟɸ.ɳɢ.ɟ ɧɚ.ɢɛ.ɨɥ.ɶɲ.ɢɟ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ, ɜɵ.ɛɢ.ɪɚ.ɸɬ ɪɚ.ɫɱ.ɟɬ.ɧɵ.ɟ ɦɨ.ɞɟ.ɥɢ, 
ɪɚ.ɫɫ.ɱɢ.ɬɵ.ɜɚ.ɸɬ ɫɨ.ɛɫ.ɬɜ.ɟɧ.ɧɵ.ɟ ɱɚ.ɫɬ.ɨɬ.ɵ, ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɸɬ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɢ ɫɪ.ɚɜ.ɧɢ.ɜɚ.ɸɬ 
ɩɨ.ɥɭ.ɱɟ.ɧɧ.ɵɟ ɡɧ.ɚɱ.ɟɧ.ɢɹ ɫ ɩɪ.ɟɞ.ɟɥ.ɚɦ.ɢ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɜɵ.ɛɪ.ɚɧ.ɧɵ.ɯ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɜ, ɩɪ.ɢ 
ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɨ.ɫɬ.ɢ ɩɪ.ɢɧ.ɢɦ.ɚɸ.ɬ ɪɟ.ɲɟ.ɧɢ.ɟ ɨ ɩɨ.ɜɵ.ɲɟ.ɧɢ.ɢ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ. 

Ⱦɥ.ɹ ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɹ ɜɢ.ɛɪ.ɨɩ.ɪɨ.ɱɧ.ɨɫ.ɬɢ ɜ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɨɬ.ɞɟ.ɥɶ.ɧɵ.ɯ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ 
ɜɜ.ɨɞ.ɹɬ.ɫɹ ɞɨ.ɩɨ.ɥɧ.ɢɬ.ɟɥ.ɶɧ.ɵɟ ɤɪ.ɟɩ.ɥɟ.ɧɢ.ɹ, ɪɟ.ɛɪ.ɚ ɢ ɪɟ.ɥɶ.ɟɮ.ɵ ɠɟ.ɫɬ.ɤɨ.ɫɬ.ɢ, 
ɨɬ.ɛɨ.ɪɬ.ɨɜ.ɤɢ, ɜɵ.ɞɚ.ɜɤɢ, ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɸɬ.ɫɹ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɵ ɫ ɜɵ.ɫɨ.ɤɢ.ɦɢ 
ɞɟ.ɦɩ.ɮɢ.ɪɭ.ɸɳ.ɢɦ.ɢ ɫɜ.ɨɣ.ɫɬ.ɜɚ.ɦɢ, ɞɟ.ɦɩ.ɮɢ.ɪɭ.ɸɳ.ɢɟ ɩɨ.ɤɪ.ɵɬ.ɢɹ. 

ȼɧ.ɟɲ.ɧɢ.ɟ ɜɢ.ɛɪ.ɚɰ.ɢɨ.ɧɧ.ɵɟ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ ɱɚ.ɫɬ.ɨ ɡɚ.ɞɚ.ɸɬ.ɫɹ ɞɨ.ɜɨ.ɥɶ.ɧɨ ɭɡ.ɤɢ.ɦ 
ɞɢ.ɚɩ.ɚɡ.ɨɧ.ɨɦ ɱɚ.ɫɬ.ɨɬ. ȼ ɩɪ.ɚɜ.ɢɥ.ɶɧ.ɨ ɫɤ.ɨɧ.ɫɬ.ɪɭ.ɢɪ.ɨɜ.ɚɧ.ɧɨ.ɣ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɟ 
ɫɨ.ɛɫ.ɬɜ.ɟɧ.ɧɚ.ɹ ɱɚ.ɫɬ.ɨɬ.ɚ fo ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɧɟ ɞɨ.ɥɠ.ɧɚ ɧɚ.ɯɨ.ɞɢ.ɬɶ.ɫɹ ɜ ɫɩ.ɟɤ.ɬɪ.ɟ ɱɚ.ɫɬ.ɨɬ 
ɜɧ.ɟɲ.ɧɢ.ɯ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɣ. ɏɨ.ɬɹ ɥɸ.ɛɚ.ɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ ɨɛ.ɥɚ.ɞɚ.ɟɬ ɧɟ.ɫɤ.ɨɥ.ɶɤ.ɢɦ.ɢ 
ɡɧ.ɚɱ.ɟɧ.ɢɹ.ɦɢ ɫɨ.ɛɫ.ɬɜ.ɟɧ.ɧɵ.ɯ ɱɚ.ɫɬ.ɨɬ, ɨɞ.ɧɚ.ɤɨ ɪɚ.ɫɱ.ɟɬ ɜɵ.ɩɨ.ɥɧ.ɹɟ.ɬɫ.ɹ ɬɨ.ɥɶ.ɤɨ ɞɥ.ɹ 
ɧɢ.ɡɲ.ɢɯ ɡɧ.ɚɱ.ɟɧ.ɢɣ fo, ɩɨ.ɫɤ.ɨɥ.ɶɤ.ɭ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ ɜ ɷɬ.ɨɦ ɫɥ.ɭɱ.ɚɟ 
ɛɭ.ɞɭ.ɬ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɦ.ɢ. ȿɫ.ɥɢ ɧɢ.ɡɲ.ɟɟ ɡɧ.ɚɱ.ɟɧ.ɢɟ ɫɨ.ɛɫ.ɬɜ.ɟɧ.ɧɨ.ɣ ɱɚ.ɫɬ.ɨɬ.ɵ ɜɯ.ɨɞ.ɢɬ 
ɜ ɞɢ.ɚɩ.ɚɡ.ɨɧ ɜɧ.ɟɲ.ɧɢ.ɯ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɣ, ɬɨ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ ɞɨ.ɪɚ.ɛɚ.ɬɵ.ɜɚ.ɸɬ ɫ ɰɟ.ɥɶ.ɸ 
ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɹ fo ɢ ɜɵ.ɯɨ.ɞɚ ɢɡ ɫɩ.ɟɤ.ɬɪ.ɚ ɱɚ.ɫɬ.ɨɬ ɜɧ.ɟɲ.ɧɢ.ɯ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɣ. 

ɉɨ.ɞ ɠɟ.ɫɬ.ɤɨ.ɫɬ.ɶɸ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɩɨ.ɧɢ.ɦɚ.ɟɬ.ɫɹ ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɶ ɫɢ.ɫɬ.ɟɦ.ɵ 
(ɷɥ.ɟɦ.ɟɧ.ɬɚ, ɞɟ.ɬɚ.ɥɢ) ɩɪ.ɨɬ.ɢɜ.ɨɫ.ɬɨ.ɹɬ.ɶ ɞɟ.ɣɫ.ɬɜ.ɢɸ ɜɧ.ɟɲ.ɧɢ.ɯ ɧɚ.ɝɪ.ɭɡ.ɨɤ ɫ 
ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɹ.ɦɢ, ɧɟ ɞɨ.ɩɭ.ɫɤ.ɚɸ.ɳɢ.ɦɢ ɧɚ.ɪɭ.ɲɟ.ɧɢ.ɟ ɟɟ ɪɚ.ɛɨ.ɬɨ.ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɢ  

ɀɟ.ɫɬ.ɤɨ.ɫɬ.ɶ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɡɚ.ɜɢ.ɫɢ.ɬ ɨɬ ɞɥ.ɢɧ.ɵ, ɮɨ.ɪɦ.ɵ ɢ ɪɚ.ɡɦ.ɟɪ.ɨɜ 
ɩɨ.ɩɟ.ɪɟ.ɱɧ.ɨɝ.ɨ ɫɟ.ɱɟ.ɧɢ.ɹ ɛɚ.ɥɤ.ɢ.  

ȼɢ.ɛɪ.ɚɰ.ɢɢ, ɧɚ.ɩɪ.ɚɜ.ɥɟ.ɧɧ.ɵɟ ɨɪ.ɬɨ.ɝɨ.ɧɚ.ɥɶ.ɧɨ ɤ ɩɥ.ɨɫ.ɤɨ.ɫɬ.ɢ ɩɟ.ɱɚ.ɬɧ.ɨɣ ɩɥ.ɚɬ.ɵ, 
ɩɨ.ɩɟ.ɪɟ.ɦɟ.ɧɧ.ɨ ɢɡ.ɝɢ.ɛɚ.ɸɬ ɟɟ ɢ ɜɥ.ɢɹ.ɸɬ ɧɚ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɭɸ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɶ 
ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɧɵ.ɯ ɧɚ ɧɟ.ɣ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦ ɢ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɜ. ȿɫ.ɥɢ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɵ 
ɫɱ.ɢɬ.ɚɬ.ɶ ɠɟ.ɫɬ.ɤɢ.ɦɢ, ɬɨ ɢɡ.ɝɢ.ɛɚ.ɬɶ.ɫɹ ɛɭ.ɞɭ.ɬ ɢɯ ɜɵ.ɜɨ.ɞɵ. Ȼɨ.ɥɶ.ɲɢ.ɧɫ.ɬɜ.ɨ ɨɬ.ɤɚ.ɡɨ.ɜ 
ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɜ ɩɪ.ɨɢ.ɫɯ.ɨɞ.ɢɬ ɢɡ-ɡɚ ɩɨ.ɥɨ.ɦɤ.ɢ ɩɚ.ɹɧ.ɵɯ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ ɜɵ.ɜɨ.ɞɨ.ɜ ɫ 
ɩɥ.ɚɬ.ɨɣ. ɇɚ.ɢɛ.ɨɥ.ɟɟ ɠɟ.ɫɬ.ɤɢ.ɟ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ ɢɦ.ɟɸ.ɬ ɦɟ.ɫɬ.ɨ ɜ ɰɟ.ɧɬ.ɪɟ ɩɥ.ɚɬ.ɵ, ɚ ɞɥ.ɹ 
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ɩɪ.ɹɦ.ɨɭ.ɝɨ.ɥɶ.ɧɵ.ɯ ɩɥ.ɚɬ ɟɳ.ɟ ɢ ɩɪ.ɢ ɨɪ.ɢɟ.ɧɬ.ɚɰ.ɢɢ ɬɟ.ɥɚ ɷɥ.ɟɦ.ɟɧ.ɬɚ ɜɞ.ɨɥ.ɶ ɤɨ.ɪɨ.ɬɤ.ɨɣ 
ɫɬ.ɨɪ.ɨɧ.ɵ ɩɥ.ɚɬ.ɵ. ɉɪ.ɢɤ.ɥɟ.ɢɜ.ɚɧ.ɢɟ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɜ ɤ ɩɥ.ɚɬ.ɟ ɡɧ.ɚɱ.ɢɬ.ɟɥ.ɶɧ.ɨ ɭɥ.ɭɱ.ɲɚ.ɟɬ 
ɧɚ.ɞɟ.ɠɧ.ɨɫ.ɬɶ ɩɚ.ɹɧ.ɵɯ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ. Ɂɚ.ɳɢ.ɬɧ.ɨɟ ɥɚ.ɤɨ.ɜɨ.ɟ ɩɨ.ɤɪ.ɵɬ.ɢɟ ɬɨ.ɥɳ.ɢɧ.ɨɣ 
0,1...0,25 ɦɦ ɠɟ.ɫɬ.ɤɨ ɮɢ.ɤɫ.ɢɪ.ɭɟ.ɬ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɵ ɢ ɭɜ.ɟɥ.ɢɱ.ɢɜ.ɚɟ.ɬ ɧɚ.ɞɟ.ɠɧ.ɨɫ.ɬɶ Ɋɗ.Ⱥ. 

Ɇɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ ɧɚ ɩɚ.ɹɧ.ɵɟ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ ɨɬ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ 
ɜɢ.ɛɪ.ɚɰ.ɢɣ ɦɨ.ɠɧ.ɨ ɭɦ.ɟɧ.ɶɲ.ɢɬ.ɶ: ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɟ.ɦ ɪɟ.ɡɨ.ɧɚ.ɧɫ.ɧɵ.ɯ ɱɚ.ɫɬ.ɨɬ, ɱɬ.ɨ 
ɩɨ.ɡɜ.ɨɥ.ɹɟ.ɬ ɭɦ.ɟɧ.ɶɲ.ɢɬ.ɶ ɩɪ.ɨɝ.ɢɛ ɩɥ.ɚɬ.ɵ; ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɟ.ɦ ɞɢ.ɚɦ.ɟɬ.ɪɚ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɵɯ 
ɩɥ.ɨɳ.ɚɞ.ɨɤ, ɱɬ.ɨ ɩɨ.ɜɵ.ɲɚ.ɟɬ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɶ ɫɰ.ɟɩ.ɥɟ.ɧɢ.ɹ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɨɣ ɩɥ.ɨɳ.ɚɞ.ɤɢ ɫ 
ɩɥ.ɚɬ.ɨɣ; ɩɨ.ɞɝ.ɢɛ.ɨɦ ɢ ɭɤ.ɥɚ.ɞɵ.ɜɚ.ɧɢ.ɟɦ ɜɵ.ɜɨ.ɞɨ.ɜ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ ɧɚ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɭɸ 
ɩɥ.ɨɳ.ɚɞ.ɤɭ, ɱɬ.ɨ ɭɜ.ɟɥ.ɢɱ.ɢɜ.ɚɟ.ɬ ɞɥ.ɢɧ.ɭ ɢ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɶ ɫɰ.ɟɩ.ɥɟ.ɧɢ.ɹ ɩɚ.ɹɧ.ɨɝ.ɨ 
ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ; ɭɦ.ɟɧ.ɶɲ.ɟɧ.ɢɟ.ɦ ɞɨ.ɛɪ.ɨɬ.ɧɨ.ɫɬ.ɢ ɩɥ.ɚɬ.ɵ ɧɚ ɪɟ.ɡɨ.ɧɚ.ɧɫ.ɟ ɟɟ 
ɞɟ.ɦɩ.ɮɢ.ɪɨ.ɜɚ.ɧɢ.ɟɦ ɦɧ.ɨɝ.ɨɫ.ɥɨ.ɣɧ.ɵɦ ɩɨ.ɤɪ.ɵɬ.ɢɟ.ɦ ɥɚ.ɤɚ. 

Ɏɢ.ɤɫ.ɚɰ.ɢɹ ɤɪ.ɟɩ.ɟɠ.ɧɵ.ɯ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ. ɉɪ.ɢ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɢ ɜɢ.ɛɪ.ɚɰ.ɢɣ 
ɜɨ.ɡɦ.ɨɠ.ɧɨ ɨɬ.ɜɢ.ɧɱ.ɢɜ.ɚɧ.ɢɟ ɤɪ.ɟɩ.ɟɠ.ɧɵ.ɯ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ, ɞɥ.ɹ ɩɪ.ɟɞ.ɨɬ.ɜɪ.ɚɳ.ɟɧ.ɢɹ 
ɤɨ.ɬɨ.ɪɨ.ɝɨ ɜɜ.ɨɞ.ɹɬ ɮɢ.ɤɫ.ɚɬ.ɨɪ.ɵ, ɭɜ.ɟɥ.ɢɱ.ɢɜ.ɚɸ.ɬ ɫɢ.ɥɵ ɬɪ.ɟɧ.ɢɹ, ɭɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɸ.ɬ 
ɤɪ.ɟɩ.ɟɠ ɧɚ ɤɪ.ɚɫ.ɤɭ ɢ ɩɪ. ɉɪ.ɢ ɜɵ.ɛɨ.ɪɟ ɦɟ.ɬɨ.ɞɨ.ɜ ɮɢ.ɤɫ.ɚɰ.ɢɢ ɤɪ.ɟɩ.ɟɠ.ɧɵ.ɯ 
ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ ɞɨ.ɥɠ.ɧɵ ɭɱ.ɢɬ.ɵɜ.ɚɬ.ɶɫ.ɹ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɟ ɫɨ.ɨɛ.ɪɚ.ɠɟ.ɧɢ.ɹ: ɨɛ.ɟɫ.ɩɟ.ɱɟ.ɧɢ.ɟ 
ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ ɩɪ.ɢ ɡɚ.ɞɚ.ɧɧ.ɵɯ ɧɚ.ɝɪ.ɭɡ.ɤɚ.ɯ ɢ ɤɥ.ɢɦ.ɚɬ.ɢɱ.ɟɫ.ɤɢ.ɯ 
ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɣ; ɛɵ.ɫɬ.ɪɨ.ɬɚ ɜɵ.ɩɨ.ɥɧ.ɟɧ.ɢɹ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ, ɟɝ.ɨ ɫɬ.ɨɢ.ɦɨ.ɫɬ.ɶ; 
ɩɨ.ɫɥ.ɟɞ.ɫɬ.ɜɢ.ɹ, ɤ ɤɨ.ɬɨ.ɪɵ.ɦ ɩɪ.ɢɜ.ɟɞ.ɟɬ ɨɬ.ɤɚ.ɡ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ; ɫɪ.ɨɤ ɫɥ.ɭɠ.ɛɵ. 

ɋɥ.ɟɞ.ɭɟ.ɬ ɩɪ.ɢɧ.ɢɦ.ɚɬ.ɶ ɜɨ ɜɧ.ɢɦ.ɚɧ.ɢɟ ɜɨ.ɡɦ.ɨɠ.ɧɨ.ɫɬ.ɶ ɡɚ.ɦɟ.ɧɵ ɢɡ.ɧɨ.ɫɢ.ɜɲ.ɢɯ.ɫɹ 
ɢɥ.ɢ ɩɨ.ɜɪ.ɟɠ.ɞɟ.ɧɧ.ɵɯ ɞɟ.ɬɚ.ɥɟ.ɣ, ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɬɶ ɜɦ.ɟɫ.ɬɨ ɜɢ.ɧɬ.ɨɜ.ɵɯ ɩɚ.ɪ ɛɵ.ɫɬ.ɪɨ 
ɫɨ.ɱɥ.ɟɧ.ɹɟ.ɦɵ.ɟ ɷɥ.ɟɦ.ɟɧ.ɬɵ: ɩɟ.ɬɥ.ɢ, ɡɚ.ɳɟ.ɥɤ.ɢ, ɫɨ.ɛɚ.ɱɤ.ɢ ɢ ɩɪ. Ȼɨ.ɥɬ.ɵ ɞɨ.ɥɠ.ɧɵ ɛɵ.ɬɶ 
ɨɪ.ɢɟ.ɧɬ.ɢɪ.ɨɜ.ɚɧ.ɵ ɝɨ.ɥɨ.ɜɤ.ɨɣ ɜɜ.ɟɪ.ɯ, ɱɬ.ɨɛ.ɵ ɩɪ.ɢ ɨɬ.ɜɢ.ɧɱ.ɢɜ.ɚɧ.ɢɢ ɝɚ.ɣɤ.ɢ ɛɨ.ɥɬ.ɵ 
ɨɤ.ɚɡ.ɵɜ.ɚɥ.ɢɫ.ɶ ɧɚ ɭɫ.ɬɚ.ɧɨ.ɜɨ.ɱɧ.ɨɦ ɦɟ.ɫɬ.ɟ. Ɋɟ.ɤɨ.ɦɟ.ɧɞ.ɭɟ.ɬɫ.ɹ ɩɪ.ɢɦ.ɟɧ.ɹɬ.ɶ ɧɟ.ɫɤ.ɨɥ.ɶɤ.ɨ 
ɛɨ.ɥɶ.ɲɢ.ɯ ɤɪ.ɟɩ.ɟɠ.ɧɵ.ɯ ɞɟ.ɬɚ.ɥɟ.ɣ ɜɦ.ɟɫ.ɬɨ ɛɨ.ɥɶ.ɲɨ.ɝɨ ɱɢ.ɫɥ.ɚ ɦɚ.ɥɟ.ɧɶ.ɤɢ.ɯ. ɑɢ.ɫɥ.ɨ 
ɨɛ.ɨɪ.ɨɬ.ɨɜ, ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɵ.ɯ ɞɥ.ɹ ɡɚ.ɬɹ.ɝɢ.ɜɚ.ɧɢ.ɹ ɢɥ.ɢ ɨɬ.ɩɭ.ɫɤ.ɚɧ.ɢɹ ɜɢ.ɧɬ.ɚ, ɞɨ.ɥɠ.ɧɨ 
ɛɵ.ɬɶ ɧɟ ɦɟ.ɧɟ.ɟ 10. 

ɋɪ.ɨɤ ɫɥ.ɭɠ.ɛɵ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ. ɉɪ.ɢ ɤɨ.ɥɟ.ɛɚ.ɧɢ.ɹɯ ɜ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹɯ 
ɜɨ.ɡɧ.ɢɤ.ɚɸ.ɬ ɩɟ.ɪɟ.ɦɟ.ɧɧ.ɵɟ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ ɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɦɨ.ɝɭ.ɬ ɪɚ.ɡɪ.ɭɲ.ɚɬ.ɶɫ.ɹ ɩɪ.ɢ 
ɧɚ.ɝɪ.ɭɡ.ɤɚ.ɯ, ɡɧ.ɚɱ.ɢɬ.ɟɥ.ɶɧ.ɨ ɦɟ.ɧɶ.ɲɢ.ɯ ɩɪ.ɟɞ.ɟɥ.ɶɧ.ɨɣ ɫɬ.ɚɬ.ɢɱ.ɟɫ.ɤɨ.ɣ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ 
ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɜ ɢɡ-ɡɚ ɩɨ.ɹɜ.ɥɟ.ɧɢ.ɹ ɦɢ.ɤɪ.ɨɬ.ɪɟ.ɳɢ.ɧ, ɧɚ ɪɨ.ɫɬ ɤɨ.ɬɨ.ɪɵ.ɯ ɜɥ.ɢɹ.ɸɬ 
ɨɫ.ɨɛ.ɟɧ.ɧɨ.ɫɬ.ɢ ɤɪ.ɢɫ.ɬɚ.ɥɥ.ɢɱ.ɟɫ.ɤɨ.ɣ ɫɬ.ɪɭ.ɤɬ.ɭɪ.ɵ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɜ, ɤɨ.ɧɰ.ɟɧ.ɬɪ.ɚɰ.ɢɢ 
ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɭɝ.ɥɚ.ɯ ɦɢ.ɤɪ.ɨɬ.ɪɟ.ɳɢ.ɧ, ɭɫ.ɥɨ.ɜɢ.ɣ ɨɤ.ɪɭ.ɠɚ.ɸɳ.ɟɣ ɫɪ.ɟɞ.ɵ. ɉɨ ɦɟ.ɪɟ 
ɪɚ.ɡɜ.ɢɬ.ɢɹ ɦɢ.ɤɪ.ɨɬ.ɪɟ.ɳɢ.ɧ ɩɨ.ɩɟ.ɪɟ.ɱɧ.ɨɟ ɫɟ.ɱɟ.ɧɢ.ɟ ɞɟ.ɬɚ.ɥɢ ɨɫ.ɥɚ.ɛɥ.ɹɟ.ɬɫ.ɹ ɢ ɜ 
ɧɟ.ɤɨ.ɬɨ.ɪɵ.ɣ ɦɨ.ɦɟ.ɧɬ ɞɨ.ɫɬ.ɢɝ.ɚɟ.ɬ ɤɪ.ɢɬ.ɢɱ.ɟɫ.ɤɨ.ɣ ɜɟ.ɥɢ.ɱɢ.ɧɵ – ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ 
ɪɚ.ɡɪ.ɭɲ.ɚɟ.ɬɫ.ɹ. 

ȿɫ.ɥɢ ɦɚ.ɫɫ.ɚ ɢɡ.ɞɟ.ɥɢ.ɹ ɧɟ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɤɪ.ɢɬ.ɢɱ.ɟɫ.ɤɢ.ɦ ɮɚ.ɤɬ.ɨɪ.ɨɦ, ɬɨ 
ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ ɭɩ.ɪɨ.ɱɧ.ɹɸ.ɬ, ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɹ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɵ ɫ ɡɚ.ɩɚ.ɫɨ.ɦ, ɢɡ.ɛɟ.ɝɚ.ɸɬ 
ɜɜ.ɟɞ.ɟɧ.ɢɹ ɨɬ.ɜɟ.ɪɫ.ɬɢ.ɣ, ɧɚ.ɞɫ.ɟɱ.ɟɤ, ɫɜ.ɚɪ.ɧɵ.ɯ ɲɜ.ɨɜ, ɜɟ.ɞɭ.ɬ ɪɚ.ɫɱ.ɟɬ.ɵ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ 
ɦɟ.ɬɨ.ɞɨ.ɦ ɧɚ.ɢɯ.ɭɞ.ɲɟ.ɝɨ ɫɥ.ɭɱ.ɚɹ. 

Ɂɚ.ɳɢ.ɬɭ ɨɬ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɯ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɣ ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɜɚ.ɟɬ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɨɧ.ɧɵ.ɣ 
ɦɚ.ɬɟ.ɪɢ.ɚɥ, ɤɨ.ɬɨ.ɪɵ.ɣ ɞɨ.ɥɠ.ɟɧ ɭɞ.ɨɜ.ɥɟ.ɬɜ.ɨɪ.ɹɬ.ɶ ɡɚ.ɞɚ.ɧɧ.ɵɦ.ɢ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɦ.ɢ ɢ 
ɮɢ.ɡɢ.ɱɟ.ɫɤ.ɢɦ.ɢ ɫɜ.ɨɣ.ɫɬ.ɜɚ.ɦɢ, ɨɛ.ɥɚ.ɞɚ.ɬɶ ɥɟ.ɝɤ.ɨɫ.ɬɶ.ɸ ɜ ɨɛ.ɪɚ.ɛɨ.ɬɤ.ɟ, ɤɨ.ɪɪ.ɨɡ.ɢɨ.ɧɧ.ɨɣ 
ɫɬ.ɨɣ.ɤɨ.ɫɬ.ɶɸ, ɧɢ.ɡɤ.ɨɣ ɫɬ.ɨɢ.ɦɨ.ɫɬ.ɶɸ, ɢɦ.ɟɬ.ɶ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɨɟ ɨɬ.ɧɨ.ɲɟ.ɧɢ.ɟ 
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ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɤ ɦɚ.ɫɫ.ɟ ɢ ɩɪ. ȼ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɢ ɨɬ ɫɥ.ɨɠ.ɧɨ.ɫɬ.ɢ ɧɟ.ɫɭ.ɳɭ.ɸ 
ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ ɜɵ.ɩɨ.ɥɧ.ɹɸ.ɬ ɜ ɜɢ.ɞɟ ɟɞ.ɢɧ.ɨɣ ɞɟ.ɬɚ.ɥɢ ɥɢ.ɛɨ ɫɨ.ɫɬ.ɚɜ.ɧɨ.ɣ, 
ɜɤ.ɥɸ.ɱɚ.ɸɳ.ɟɣ ɧɟ.ɫɤ.ɨɥ.ɶɤ.ɨ ɞɟ.ɬɚ.ɥɟ.ɣ, ɨɛ.ɴɟ.ɞɢ.ɧɟ.ɧɧ.ɵɯ ɜ ɟɞ.ɢɧ.ɭɸ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ 
ɪɚ.ɡɴ.ɟɦ.ɧɵ.ɦɢ ɢɥ.ɢ ɧɟ.ɪɚ.ɡɴ.ɟɦ.ɧɵ.ɦɢ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ.ɦɢ. Ɉɫ.ɧɨ.ɜɧ.ɨɣ ɩɭ.ɬɶ ɤ ɫɧ.ɢɠ.ɟɧ.ɢɸ 
ɦɚ.ɫɫ.ɵ ɢɡ.ɞɟ.ɥɢ.ɣ – ɨɛ.ɥɟ.ɝɱ.ɟɧ.ɢɟ ɧɟ.ɫɭ.ɳɢ.ɯ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ ɩɪ.ɢ ɨɞ.ɧɨ.ɜɪ.ɟɦ.ɟɧ.ɧɨ.ɦ 
ɨɛ.ɟɫ.ɩɟ.ɱɟ.ɧɢ.ɢ ɢɦ.ɢ ɬɪ.ɟɛ.ɨɜ.ɚɧ.ɢɣ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɢ ɠɟ.ɫɬ.ɤɨ.ɫɬ.ɢ. 

ɋɪ.ɨɤ ɫɥ.ɭɠ.ɛɵ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɩɪ.ɢ ɜɢ.ɛɪ.ɨɜ.ɨɡ.ɞɟ.ɣɫ.ɬɜ.ɢɹɯ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɬ.ɫɹ 
ɱɢ.ɫɥ.ɨɦ ɰɢ.ɤɥ.ɨɜ ɞɨ ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɹ, ɤɨ.ɬɨ.ɪɨ.ɟ ɦɨ.ɠɟ.ɬ ɜɵ.ɞɟ.ɪɠ.ɚɬ.ɶ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ ɩɪ.ɢ 
ɡɚ.ɞɚ.ɧɧ.ɨɦ ɭɪ.ɨɜ.ɧɟ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɨɣ ɧɚ.ɝɪ.ɭɡ.ɤɢ. ɍɫ.ɬɚ.ɥɨ.ɫɬ.ɧɵ.ɟ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤɢ 
ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɜ ɜɵ.ɹɜ.ɥɹ.ɸɬ.ɫɹ ɧɚ ɝɪ.ɭɩ.ɩɟ ɨɛ.ɪɚ.ɡɰ.ɨɜ ɩɪ.ɢ ɡɧ.ɚɤ.ɨɩ.ɟɪ.ɟɦ.ɟɧ.ɧɨ.ɣ 
ɩɨ.ɜɬ.ɨɪ.ɹɸ.ɳɟ.ɣɫ.ɹ ɧɚ.ɝɪ.ɭɡ.ɤɟ.  

Ɋɟ.ɲɚ.ɬɶ ɡɚ.ɞɚ.ɱɢ ɩɨ.ɜɵ.ɲɟ.ɧɢ.ɹ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɨɣ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ 
ɫɥ.ɟɞ.ɭɟ.ɬ ɫ ɭɱ.ɟɬ.ɨɦ ɨɩ.ɬɢ.ɦɢ.ɡɚ.ɰɢ.ɢ ɪɚ.ɡɦ.ɟɳ.ɟɧ.ɢɹ Ɋɗ.Ⱥ ɜ ɨɬ.ɫɟ.ɤɚ.ɯ ɧɨ.ɫɢ.ɬɟ.ɥɟ.ɣ. 
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1.3  Ʉɨɧ.ɬɚ.ɤɬ.ɧɵɟ ɫɨ.ɟɞ.ɢɧ.ɟɧɢɹ ɞɥ.ɹ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɧɨ.ɝɨ ɦɨ.ɧɬ.ɚɠɚ  
 
ɉɪ.ɢ ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɢ.ɢ ɦɢ.ɧɢ.ɚɬ.ɸɪ.ɧɵ.ɯ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɜ ɞɥ.ɹ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɧɨ.ɝɨ 

ɦɨ.ɧɬ.ɚɠ.ɚ ɞɨ.ɫɬ.ɢɝ.ɚɟ.ɬɫ.ɹ ɜɨ.ɡɦ.ɨɠ.ɧɨ.ɫɬ.ɶ ɛɨ.ɥɟ.ɟ ɜɵ.ɫɨ.ɤɨ.ɣ ɩɥ.ɨɬ.ɧɨ.ɫɬ.ɢ ɦɨ.ɧɬ.ɚɠ.ɚ. ɉɪ.ɢ 
ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɢ ɥɢ.ɲɶ ɜ ɞɜ.ɚ ɪɚ.ɡɚ ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɚ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɜ ɧɚ ɬɨ.ɣ ɠɟ ɩɥ.ɨɳ.ɚɞ.ɢ, 
ɧɟ.ɢɡ.ɛɟ.ɠɧ.ɨ ɜɨ.ɡɧ.ɢɤ.ɚɟ.ɬ ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɨ.ɫɬ.ɶ ɜ ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɢ.ɢ ɛɨ.ɥɟ.ɟ ɭɡ.ɤɢ.ɯ 
ɩɟ.ɱɚ.ɬɧ.ɵɯ ɩɪ.ɨɜ.ɨɞ.ɧɢ.ɤɨ.ɜ ɢ ɪɚ.ɫɫ.ɬɨ.ɹɧ.ɢɣ ɦɟ.ɠɞ.ɭ ɩɪ.ɨɜ.ɨɞ.ɧɢ.ɤɚ.ɦɢ. ɍɜ.ɟɥ.ɢɱ.ɢɜ.ɚɟ.ɬɫ.ɹ 
ɬɚ.ɤɠ.ɟ ɭɞ.ɟɥ.ɶɧ.ɚɹ ɬɟ.ɩɥ.ɨɜ.ɚɹ ɧɚ.ɝɪ.ɭɡ.ɤɚ, ɢ ɜɨ.ɡɧ.ɢɤ.ɚɸ.ɬ ɪɚ.ɡɥ.ɢɱ.ɧɵ.ɟ ɭɫ.ɥɨ.ɜɢ.ɹ 
ɬɟ.ɩɥ.ɨɜ.ɨɝ.ɨ ɪɚ.ɫɲ.ɢɪ.ɟɧ.ɢɹ ɜ ɨɛ.ɥɚ.ɫɬ.ɢ ɦɟ.ɠɞ.ɭ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɚ.ɦɢ ɢ ɩɟ.ɱɚ.ɬɧ.ɨɣ ɩɥ.ɚɬ.ɨɣ, 
ɤɨ.ɬɨ.ɪɵ.ɟ ɨɬ.ɥɢ.ɱɚ.ɸɬ.ɫɹ ɨɬ ɭɫ.ɥɨ.ɜɢ.ɣ ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɧɨ.ɣ (DI.P) ɬɟ.ɯɧ.ɨɥ.ɨɝ.ɢɢ, ɝɞ.ɟ ɨɧ.ɢ 
ɤɨ.ɦɩ.ɟɧ.ɫɢ.ɪɭ.ɸɬ.ɫɹ ɡɚ ɫɱ.ɟɬ ɝɢ.ɛɤ.ɢɯ ɜɵ.ɜɨ.ɞɨ.ɜ. ȼɫ.ɟ ɷɬ.ɢ ɩɨ.ɥɨ.ɠɟ.ɧɢ.ɹ ɞɨ.ɥɠ.ɧɵ 
ɭɱ.ɢɬ.ɵɜ.ɚɬ.ɶɫ.ɹ ɭɠ.ɟ ɩɪ.ɢ ɪɚ.ɡɪ.ɚɛ.ɨɬ.ɤɟ ɫɯ.ɟɦ.ɵ ɢ ɩɪ.ɢ ɩɪ.ɨɟ.ɤɬ.ɢɪ.ɨɜ.ɚɧ.ɢɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ 
ɩɥ.ɚɬ.ɵ ɧɚ ɨɫ.ɧɨ.ɜɟ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɯ ɮɚ.ɤɬ.ɨɪ.ɨɜ: 

 ɩɥ.ɨɬ.ɧɨ.ɫɬ.ɶ ɦɨ.ɧɬ.ɚɠ.ɚ;  
 ɬɟ.ɪɦ.ɢɱ.ɟɫ.ɤɚ.ɹ ɧɚ.ɝɪ.ɭɡ.ɤɚ;  
 ɫɩ.ɨɫ.ɨɛ ɤɨ.ɦɩ.ɥɟ.ɤɬ.ɚɰ.ɢɢ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɜ (ɪɭ.ɱɧ.ɨɣ ɢɥ.ɢ ɫ ɩɨ.ɦɨ.ɳɶ.ɸ 

ɚɜ.ɬɨ.ɦɚ.ɬɨ.ɜ);  
 ɦɟ.ɬɨ.ɞ ɩɚ.ɣɤ.ɢ;  
 ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɚ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɜ ɫ ɨɞ.ɧɨ.ɣ ɫɬ.ɨɪ.ɨɧ.ɵ ɢɥ.ɢ ɫ ɨɛ.ɟɢ.ɯ ɫɬ.ɨɪ.ɨɧ, 

ɧɚ.ɥɢ.ɱɢ.ɟ ɩɟ.ɪɟ.ɯɨ.ɞɧ.ɵɯ ɨɬ.ɜɟ.ɪɫ.ɬɢ.ɣ;  
 ɜɚ.ɪɢ.ɚɧ.ɬ ɦɨ.ɧɬ.ɚɠ.ɚ ɩɥ.ɚɬ.ɵ (ɱɢ.ɫɬ.ɨ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɧɵ.ɣ, ɫɦ.ɟɲ.ɚɧ.ɧɨ - 

ɪɚ.ɡɧ.ɟɫ.ɟɧ.ɧɵ.ɣ ɢɥ.ɢ ɫɦ.ɟɲ.ɚɧ.ɧɵ.ɣ);  
 ɜɟ.ɥɢ.ɱɢ.ɧɚ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ ɢ ɬɨ.ɤɚ. 
Пɪ.ɟɢ.ɦɭ.щɟ.ɫɬ.ɜɚ ɬɟ.хɧ.ɨɥ.ɨɝ.ɢɢ ɩɨ.ɜɟ.ɪх.ɧɨ.ɫɬ.ɧɨ.ɝɨ ɦɨ.ɧɬ.ɚɠɚ. 
 ɦɟɧ.ɶɲ.ɚɹ ɢ ɬɨ.ɧɤ.ɚɹ ɩɟ.ɱɚ.ɬɧ.ɚɹ ɩɥ.ɚɬɚ: SMD-ɤɨɦɩɨɧɟɧɬɵ ɢɦ.ɟɸ.ɬ ɪɚ.ɡɦ.ɟɪ 

ɧɚ 60-80% ɦɟ.ɧɶ.ɲɟ, ɱɟ.ɦ ɢɯ ɚɧ.ɚɥ.ɨɝ.ɢ ɫ ɫɤ.ɜɨ.ɡɧ.ɵɦ ɨɬ.ɜɟ.ɪɫ.ɬɢ.ɟɦ. ȼɟ.ɫ ɷɬ.ɢɯ 
ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɜ ɬɚ.ɤɠ.ɟ ɡɧ.ɚɱ.ɢɬ.ɟɥ.ɶɧ.ɨ ɦɟ.ɧɶ.ɲɟ. ɉɨ.ɷɬ.ɨɦ.ɭ ɨɧ.ɢ ɡɚ.ɧɢ.ɦɚ.ɸɬ ɦɟ.ɧɶ.ɲɟ 
ɦɟ.ɫɬ.ɚ ɧɚ ɩɥɚɬɟ SMT, ɱɬ.ɨ ɞɟ.ɥɚ.ɟɬ ɟɟ ɦɟ.ɧɶ.ɲɟ ɢ ɫɬ.ɪɨ.ɣɧ.ɟɟ. 

 ɝɢɛ.ɤɨ.ɫɬ.ɶ ɩɟ.ɱɚ.ɬɧ.ɨɣ ɩɥ.ɚɬɵ: ɩɨ.ɫɤ.ɨɥ.ɶɤ.ɭ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɵ SM.D 
ɦɨ.ɧɬ.ɢɪ.ɭɸ.ɬɫ.ɹ ɢɥ.ɢ ɩɪ.ɢɩ.ɚɢ.ɜɚ.ɸɬ.ɫɹ ɧɟ.ɩɨ.ɫɪ.ɟɞ.ɫɬ.ɜɟ.ɧɧ.ɨ ɤ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɩɥ.ɚɬ.ɵ, 
ɬɟ.ɯɧ.ɨɥ.ɨɝ.ɢɹ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɧɨ.ɝɨ ɦɨ.ɧɬ.ɚɠ.ɚ ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɜɚ.ɟɬ ɛɨ.ɥɶ.ɲɭ.ɸ ɝɢ.ɛɤ.ɨɫ.ɬɶ ɫ 
ɬɨ.ɱɤ.ɢ ɡɪ.ɟɧ.ɢɹ ɦɚɬɟɪɢɚɥɚ ɢ ɞɢ.ɡɚ.ɣɧɚ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ. Flex PCB ɢ Rigid-Flex PCB 

ɜɨ.ɡɦ.ɨɠ.ɧɵ ɬɨ.ɥɶ.ɤɨ ɛɥ.ɚɝ.ɨɞ.ɚɪ.ɹ SM.T. 
 ɫɧɢ.ɠɟ.ɧɢ.ɟ ɫɬ.ɨɢ.ɦɨ.ɫɬ.ɢ ɩɥ.ɚɬ.ɵ ɢ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɜ: ɪɚ.ɡɦ.ɟɪ ɩɟ.ɱɚ.ɬɧ.ɵɯ ɩɥ.ɚɬ 

SM.T ɦɟ.ɧɶ.ɲɟ, ɢ ɧɟ.ɬ ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɨ.ɫɬ.ɢ ɜ ɥɸ.ɛɵ.ɯ ɦɟ.ɬɚ.ɥɥ.ɢɡ.ɢɪ.ɨɜ.ɚɧ.ɧɵ.ɯ ɫɤ.ɜɨ.ɡɧ.ɵɯ 
ɨɬ.ɜɟ.ɪɫ.ɬɢ.ɹɯ. Ɍɚ.ɤɠ.ɟ ɫɬ.ɨɢ.ɦɨ.ɫɬ.ɶ ɦɧ.ɨɝ.ɢɯ SM.D-ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɜ ɦɟ.ɧɶ.ɲɟ, ɱɟ.ɦ ɭ 
Th.ru-Ho.le Electronic Components. ɗɬ.ɨ ɩɨ.ɦɨ.ɝɚ.ɟɬ ɫɧ.ɢɡ.ɢɬɶ ɫɬ.ɨɢ.ɦɨ.ɫɬɶ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɟɱɚɬɧɵɯ ɩɥɚɬ SM.T. ɉɨ.ɫɤ.ɨɥ.ɶɤ.ɭ ɫɛ.ɨɪ.ɤɢ ɞɥ.ɹ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɧɨ.ɝɨ 
ɦɨ.ɧɬ.ɚɠ.ɚ ɦɟ.ɧɶ.ɲɟ ɢ ɬɨ.ɧɶ.ɲɟ, ɫɧ.ɢɠ.ɚɟ.ɬɫ.ɹ ɫɬ.ɨɢ.ɦɨ.ɫɬ.ɶ ɨɛ.ɪɚ.ɛɨ.ɬɤ.ɢ, ɭɩ.ɚɤ.ɨɜ.ɤɢ ɢ 
ɬɪ.ɚɧ.ɫɩ.ɨɪ.ɬɢ.ɪɨ.ɜɤ.ɢ. 

 ɚɜɬ.ɨɦ.ɚɬ.ɢɡ.ɢɪ.ɨɜ.ɚɧ.ɧɨ.ɟ ɭɩ.ɪɨ.ɳɟ.ɧɧ.ɨɟ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɫɬ.ɜɨ. ɋɤ.ɜɨ.ɡɧ.ɵɟ 
ɨɬ.ɜɟ.ɪɫ.ɬɢ.ɹ ɗɥ.ɟɤ.ɬɪ.ɨɧ.ɧɵ.ɟ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɵ ɢɦ.ɟɸ.ɬ ɜɵ.ɜɨ.ɞɵ, ɤɨ.ɬɨ.ɪɵ.ɟ ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɨ 
ɜɫ.ɬɚ.ɜɥ.ɹɬ.ɶ ɜ ɫɤ.ɜɨ.ɡɧ.ɵɟ ɫɤ.ɜɨ.ɡɧ.ɵɟ ɨɬ.ɜɟ.ɪɫ.ɬɢ.ɹ ɜɪ.ɭɱ.ɧɭ.ɸ. ɗɬ.ɢ ɩɪ.ɨɜ.ɨɞ.ɚ ɞɨ.ɥɠ.ɧɵ 
ɛɵ.ɬɶ ɫɨ.ɝɧ.ɭɬ.ɵ, ɫɮ.ɨɪ.ɦɢ.ɪɨ.ɜɚ.ɧɵ ɢ ɪɚ.ɡɪ.ɟɡ.ɚɧ.ɵ. ɗɬ.ɨ ɧɟ ɨɬ.ɧɨ.ɫɢ.ɬɫ.ɹ ɤ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɚ.ɦ 

https://www.electronicsandyou.com/blog/smd-surface-mount-electronic-components-for-smt.html
https://www.electronicsandyou.com/blog/printed-circuit-board-pcb-for-surface-mount-technology-smt.html
https://www.electronicsandyou.com/blog/pcb-materials.html
https://www.electronicsandyou.com/blog/pcb-materials.html
https://www.electronicsandyou.com/blog/flex-pcb.html
https://www.electronicsandyou.com/blog/rigid-flex-pcb.html
https://www.electronicsandyou.com/blog/electronic-components-overview-of-basic-electronic-components.html
https://www.electronicsandyou.com/pcb-manufacturing-process.html
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SM.D. ɋ ɚɜ.ɬɨ.ɦɚ.ɬɢ.ɱɟ.ɫɤ.ɢɦ SMT Pick and Place Machine ɨɧ.ɢ ɦɨ.ɝɭ.ɬ ɛɵ.ɬɶ 
ɚɜ.ɬɨ.ɦɚ.ɬɢ.ɱɟ.ɫɤ.ɢ ɪɚ.ɡɦ.ɟɳ.ɟɧ.ɵ ɧɚ ɞɨ.ɫɤ.ɟ. ɗɬ.ɨ ɫɧ.ɢɠ.ɚɟ.ɬ ɫɬ.ɨɢ.ɦɨ.ɫɬ.ɶ ɨɛ.ɪɚ.ɛɨ.ɬɤ.ɢ ɢ 
ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɫɬ.ɜɚ. 

 ɜɵɫ.ɨɤ.ɚɹ ɩɟ.ɪɟ.ɞɚ.ɱɚ ɫɢ.ɝɧ.ɚɥ.ɚ ɢ ɜɵ.ɫɨ.ɤɚ.ɹ ɱɚ.ɫɬ.ɨɬɚ: SMT PCB Assembly 
ɦɨ.ɠɟ.ɬ ɩɨ.ɞɞ.ɟɪ.ɠɢ.ɜɚ.ɬɶ ɜɵ.ɫɨ.ɤɭ.ɸ ɩɥ.ɨɬ.ɧɨ.ɫɬ.ɶ ɜ ɨɫ.ɧɨ.ɜɧ.ɨɦ ɧɚ ɞɜɭɯɫɬɨɪɨɧɧɟɣ 
ɩɟɱɚɬɧɨɣ ɩɥɚɬɟ ɢ ɦɧɨɝɨɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɩɟɱɚɬɧɨɣ ɩɥɚɬɟ. ɂɡ-ɡɚ ɤɨ.ɪɨ.ɬɤ.ɨɣ 
ɡɚ.ɞɟ.ɪɠ.ɤɢ ɷɬ.ɢ ɩɥ.ɚɬ.ɵ ɫɩ.ɨɫ.ɨɛ.ɧɵ ɤ ɜɵ.ɫɨ.ɤɨ.ɫɤ.ɨɪ.ɨɫ.ɬɧ.ɨɣ ɩɟ.ɪɟ.ɞɚ.ɱɟ ɫɢ.ɝɧ.ɚɥ.ɚ. 
Ʉɪ.ɨɦ.ɟ ɬɨ.ɝɨ, ɩɨ.ɫɤ.ɨɥ.ɶɤ.ɭ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɵ SM.D ɧɟ ɢɦ.ɟɸ.ɬ ɜɵ.ɜɨ.ɞɨ.ɜ ɢɥ.ɢ ɤɨ.ɪɨ.ɬɤ.ɢɯ 
ɜɵ.ɜɨ.ɞɨ.ɜ, ɪɚ.ɞɢ.ɨɱ.ɚɫ.ɬɨ.ɬɧ.ɵɟ ɩɨ.ɦɟ.ɯɢ ɭɦ.ɟɧ.ɶɲ.ɚɸ.ɬɫ.ɹ. Ʉɪ.ɨɦ.ɟ ɬɨ.ɝɨ, SMT. PCB 
Assembly ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɜɚ.ɸɬ ɛɨ.ɥɶ.ɲɭ.ɸ ɭɫ.ɬɨ.ɣɱ.ɢɜ.ɨɫ.ɬɶ ɤ ɜɢ.ɛɪ.ɚɰ.ɢɢ ɢ ɨɬ.ɫɭ.ɬɫ.ɬɜ.ɢɟ 
ɲɭ.ɦɚ. 

Нɟ.ɞɨ.ɫɬ.ɚɬ.ɤɢ ɬɟ.хɧ.ɨɥ.ɨɝ.ɢɢ ɩɨ.ɜɟ.ɪх.ɧɨ.ɫɬ.ɧɨ.ɝɨ ɦɨ.ɧɬ.ɚɠɚ. 
 ɞɨɪ.ɨɝ.ɨɟ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɟ: Ȼɨ.ɥɶ.ɲɚ.ɹ ɱɚ.ɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ SMT, ɬɚ.ɤɨ.ɝɨ 

ɤɚɤ. ɩɟɱɶ ɞɥɹ ɨɩɥɚɜɥɟɧɢɹ, ɦɚ.ɲɢ.ɧɚ ɞɥɹ. ɡɚɯɜɚɬɚ ɢ ɪɚ.ɡɦ.ɟɳ.ɟɧ.ɢɹ, ɩɪɢɧɬɟɪ ɞɥɹ 
ɬɪɚɮɚɪɟɬɧɨɣ ɩɚɣɤɢ ɢ ɞɚ.ɠɟ ɩɚɹɥɶɧɚɹ ɫɬɚɧɰɢɹ ɫ ɝɨɪɹɱɢɦ ɜɨɡɞɭɯɨɦ SMD, 
ɹɜ.ɥɹ.ɸɬ.ɫɹ ɞɨ.ɪɨ.ɝɨ.ɫɬ.ɨɹ.ɳɢ.ɦɢ. ɋɥ.ɟɞ.ɨɜ.ɚɬ.ɟɥ.ɶɧ.ɨ, ɫɛ.ɨɪ.ɨɱ.ɧɚ.ɹ ɥɢ.ɧɢ.ɹ ɞɥ.ɹ ɩɟ.ɱɚ.ɬɧ.ɵɯ 
ɩɥ.ɚɬ SM.T ɬɪ.ɟɛ.ɭɟ.ɬ ɨɝ.ɪɨ.ɦɧ.ɵɯ ɢɧ.ɜɟ.ɫɬ.ɢɰ.ɢɣ. 

 ɫɥɨ.ɠɧ.ɵɣ ɤɨ.ɧɬ.ɪɨ.ɥɶ: ɬɚ.ɤ ɤɚ.ɤ ɛɨ.ɥɶ.ɲɢ.ɧɫ.ɬɜ.ɨ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɜ SM.D ɢɦ.ɟɸ.ɬ 
ɦɚ.ɥɵ.ɣ ɪɚ.ɡɦ.ɟɪ ɢ ɦɧ.ɨɝ.ɨɱ.ɢɫ.ɥɟ.ɧɧ.ɵɟ ɩɚ.ɹɧ.ɵɟ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ, ɜɨ ɜɪ.ɟɦ.ɹ ɩɪ.ɨɜ.ɟɪ.ɤɢ 
ɫɬ.ɚɧ.ɨɜ.ɢɬ.ɫɹ ɨɱ.ɟɧ.ɶ ɫɥ.ɨɠ.ɧɨ. ɉɚɤɟɬ BGA ɢɦ.ɟɟ.ɬ ɲɚ.ɪɢ.ɤɢ ɩɪ.ɢɩ.ɨɹ ɢ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ 
ɩɨ.ɞ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɦ, ɢ ɢɯ ɨɱ.ɟɧ.ɶ ɬɪ.ɭɞ.ɧɨ ɩɪ.ɨɜ.ɟɪ.ɢɬ.ɶ. Ɍɚ.ɤɠɟ ɢɧɫɩɟɤɰɢɨɧɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ SMT ɨɱ.ɟɧ.ɶ ɞɨ.ɪɨ.ɝɨ. 

 ɫɤɥ.ɨɧ.ɧɨ.ɫɬ.ɶ ɤ ɩɨ.ɜɪ.ɟɠ.ɞɟ.ɧɢɸ: ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɵ SM.D ɦɨ.ɝɭ.ɬ ɥɟ.ɝɤ.ɨ 
ɩɨ.ɜɪ.ɟɞ.ɢɬ.ɶɫ.ɹ ɩɪ.ɢ ɩɚ.ɞɟ.ɧɢ.ɢ. Ɍɚ.ɤɠ.ɟ ɨɧ.ɢ ɨɱ.ɟɧ.ɶ ɱɭ.ɜɫ.ɬɜ.ɢɬ.ɟɥ.ɶɧ.ɵ ɤ ESD ɢ 
ɧɭ.ɠɞ.ɚɸ.ɬɫ.ɹ ɜ ɩɪɨɞɭɤɬɚɯ ESD ɞɥ.ɹ ɨɛ.ɪɚ.ɛɨ.ɬɤ.ɢ ɢ ɭɩ.ɚɤ.ɨɜ.ɤɢ. Ɍɚ.ɦ, ɤɚ.ɤ ɩɪ.ɚɜ.ɢɥ.ɨ, 
ɨɛ.ɪɚ.ɛɚ.ɬɵ.ɜɚ.ɸɬ.ɫɹ ɜ ɱɢɫɬɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

 ɞɨɪ.ɨɝ.ɨɟ ɦɟ.ɥɤ.ɨɫ.ɟɪ.ɢɣ.ɧɨ.ɟ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɫɬ.ɜɨ: ɢɡ.ɝɨ.ɬɨ.ɜɥ.ɟɧ.ɢɟ ɩɪɨɬɨɬɢɩɚ 
SMT. PCB ɢɥ.ɢ ɦɟ.ɥɤ.ɨɫ.ɟɪ.ɢɣ.ɧɨ.ɝɨ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɫɬ.ɜɚ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɞɨ.ɪɨ.ɝɨ.ɫɬ.ɨɹ.ɳɢ.ɦ. 
Ɍɚ.ɤɠ.ɟ ɟɫ.ɬɶ ɧɟ.ɫɤ.ɨɥ.ɶɤ.ɨ ɬɟ.ɯɧ.ɢɱ.ɟɫ.ɤɢ.ɯ ɫɥ.ɨɠ.ɧɨ.ɫɬ.ɟɣ ɢ ɬɪ.ɟɛ.ɭɟ.ɬɫ.ɹ ɛɨ.ɥɶ.ɲɨ.ɣ ɨɩ.ɵɬ ɢ 
ɨɛ.ɭɱ.ɟɧ.ɢɟ. 

 ɦɟɧ.ɶɲ.ɚɹ ɦɨ.ɳɧ.ɨɫ.ɬɶ: ɧɟ ɜɫɟ. ɚɤɬɢɜɧɵɟ ɢ ɩɚɫɫɢɜɧɵɟ ɷɥɟɤɬɪɨɧɧɵɟ 
ɤɨɦɩɨɧɟɧɬɵ ɞɨ.ɫɬ.ɭɩ.ɧɵ ɜ SM.D. Ʉɚ.ɤ ɩɪ.ɚɜ.ɢɥ.ɨ, ɦɨ.ɳɧ.ɨɫ.ɬɶ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɜ SM.D 
ɦɟ.ɧɶ.ɲɟ. 

Ʉ ɧɢ.ɦ ɨɬ.ɧɨ.ɫɹ.ɬɫ.ɹ BGA. (Ball. Grid. Arr.ay)— ɦɚ.ɬɪ.ɢɰ.ɚ ɢɡ ɲɚ.ɪɢ.ɤɨɜ 
ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟɧɧɵɟ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.6 (ɚ). ɗɬɨ ɬɢ.ɩ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦ, ɤɨ.ɬɨ.ɪɵ.ɟ ɜɦ.ɟɫ.ɬɨ 
ɜɵ.ɜɨ.ɞɨ.ɜ ɢɦ.ɟɸ.ɬ ɩɪ.ɢɩ.ɨɣ.ɧɵ.ɟ ɲɚ.ɪɢ.ɤɢ. ȼ ɧɚ.ɲɟ ɜɪ.ɟɦ.ɹ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ BG.A 
ɩɪ.ɢɦ.ɟɧ.ɹɸ.ɬɫ.ɹ ɜ ɦɢ.ɤɪ.ɨɷ.ɥɟ.ɤɬ.ɪɨ.ɧɢ.ɤɟ. ɂɯ ɱɚ.ɫɬ.ɨ ɦɨ.ɠɧ.ɨ ɭɜ.ɢɞ.ɟɬ.ɶ ɧɚ ɩɥ.ɚɬ.ɚɯ 
ɦɨ.ɛɢ.ɥɶ.ɧɵ.ɯ ɬɟ.ɥɟ.ɮɨ.ɧɨ.ɜ, ɧɨ.ɭɬ.ɛɭ.ɤɨ.ɜ, ɚ ɬɚ.ɤɠ.ɟ ɜ ɞɪ.ɭɝ.ɢɯ ɦɢ.ɧɢ.ɚɬ.ɸɪ.ɧɵ.ɯ ɢ 
ɫɥ.ɨɠ.ɧɵ.ɯ ɭɫ.ɬɪ.ɨɣ.ɫɬ.ɜɚ.ɯ. 

Пɪ.ɟɢ.ɦɭ.щɟ.ɫɬ.ɜɚ BGA.. 
 BG.A ɩɪ.ɟɞ.ɥɚ.ɝɚ.ɟɬ ɧɟ.ɫɤ.ɨɥ.ɶɤ.ɨ ɩɪ.ɟɢ.ɦɭ.ɳɟ.ɫɬ.ɜ ɩɨ ɫɪ.ɚɜ.ɧɟ.ɧɢ.ɸ ɫ ɞɪ.ɭɝ.ɢɦɢ 

ɷɥɟɤɬɪɨɧɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ SMD. ɇɚ.ɢɛ.ɨɥ.ɟɟ ɜɚ.ɠɧ.ɵɦ ɩɪ.ɟɢ.ɦɭ.ɳɟ.ɫɬ.ɜɨ.ɦ 
ɭɩ.ɚɤ.ɨɜ.ɤɢ BG.A ɞɥ.ɹ ɢɧ.ɬɟ.ɝɪ.ɚɥ.ɶɧ.ɵɯ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɟɟ ɜɵ.ɫɨ.ɤɚ.ɹ ɩɥ.ɨɬ.ɧɨ.ɫɬ.ɶ 
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https://www.electronicsandyou.com/blog/printed-circuit-board-assembly-pcba-process-technology-tips-and-techniques.html
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https://www.electronicsandyou.com/blog/smt-solder-paste-screen-printer-machine-for-solder-paste-screen-printing.html
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https://www.electronicsandyou.com/blog/smt-repair-and-inspection-equipment.html
https://www.electronicsandyou.com/blog/smt-repair-and-inspection-equipment.html
https://www.electronicsandyou.com/blog/esd-safe-electrostatic-discharge-safety.html
http://www.pcbatools.com/esd-safe-products
https://www.electronicsandyou.com/blog/cleanroom-basics-in-manufacturing-or-scientific-research.html
https://www.electronicsandyou.com/blog/printed-circuit-board-prototype.html
https://www.electronicsandyou.com/blog/printed-circuit-board-prototype.html
https://www.electronicsandyou.com/blog/active-and-passive-electronic-components.html
https://www.electronicsandyou.com/blog/active-and-passive-electronic-components.html
https://www.electronicsandyou.com/blog/smd-surface-mount-electronic-components-for-smt.html


 

21 

 

ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ. ɉɚ.ɤɟ.ɬɵ BG.A ɬɚ.ɤɠ.ɟ ɡɚ.ɧɢ.ɦɚ.ɸɬ ɦɟ.ɧɶ.ɲɟ ɦɟ.ɫɬ.ɚ ɧɚ ɩɟ.ɱɚ.ɬɧ.ɨɣ 
ɩɥ.ɚɬɟ.; 

 ɫɛɨ.ɪɤ.ɚ ɲɚ.ɪɨ.ɜɵ.ɯ ɪɟ.ɲɟ.ɬɨ.ɤ ɧɚ ɩɟ.ɱɚ.ɬɧ.ɵɟ ɩɥ.ɚɬ.ɵ ɛɨ.ɥɟ.ɟ ɷɮ.ɮɟ.ɤɬ.ɢɜ.ɧɚ ɢ 
ɭɩ.ɪɚ.ɜɥ.ɹɟ.ɦɚ, ɱɟ.ɦ ɫɜ.ɢɧ.ɰɨ.ɜɵɟ ɷɥɟɤɬɪɨɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɩɨ.ɬɨ.ɦɭ ɱɬ.ɨ ɩɪ.ɢɩ.ɨɣ, 
ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɵ.ɣ ɞɥ.ɹ ɩɚ.ɣɤ.ɢ ɤɨ.ɪɩ.ɭɫ.ɚ ɧɚ ɩɟ.ɱɚ.ɬɧ.ɭɸ ɩɥ.ɚɬ.ɭ, ɩɪ.ɨɢ.ɫɯ.ɨɞ.ɢɬ ɨɬ ɫɚ.ɦɢ.ɯ 
ɲɚ.ɪɢ.ɤɨ.ɜ ɩɪ.ɢɩ.ɨɹ. ɗɬ.ɢ ɲɚ.ɪɢ.ɤɢ ɩɪ.ɢɩ.ɨɹ ɬɚ.ɤɠ.ɟ «ɫɚ.ɦɨ.ɭɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɸ.ɬɫɹ» ɜɨ 
ɜɪ.ɟɦ.ɹ ɦɨ.ɧɬ.ɚɠɚ.; 

 ɛɨɥ.ɟɟ ɧɢ.ɡɤ.ɨɟ ɬɟ.ɩɥ.ɨɜ.ɨɟ ɫɨ.ɩɪ.ɨɬ.ɢɜ.ɥɟ.ɧɢ.ɟ ɦɟ.ɠɞ.ɭ ɤɨ.ɪɩ.ɭɫ.ɨɦ BG.A ɢ 
ɩɥɚɬɨɣ ɜ ɫɛɨɪɟ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɟɳ.ɟ ɨɞ.ɧɢ.ɦ ɩɪ.ɟɢ.ɦɭ.ɳɟ.ɫɬ.ɜɨ.ɦ ɷɬ.ɨɝ.ɨ ɬɢ.ɩɚ ɭɩ.ɚɤ.ɨɜ.ɤɢ. 
ɗɬ.ɨ ɩɨ.ɡɜ.ɨɥ.ɹɟ.ɬ ɬɟ.ɩɥ.ɭ ɬɟ.ɱɶ ɛɨ.ɥɟ.ɟ ɫɜ.ɨɛ.ɨɞ.ɧɨ, ɱɬ.ɨ ɩɪ.ɢɜ.ɨɞ.ɢɬ ɤ ɥɭ.ɱɲ.ɟɦ.ɭ 
ɪɚ.ɫɫ.ɟɢ.ɜɚ.ɧɢ.ɸ ɬɟ.ɩɥ.ɚ ɢ ɩɪ.ɟɞ.ɨɬ.ɜɪ.ɚɳ.ɚɟ.ɬ ɩɟ.ɪɟ.ɝɪ.ɟɜ ɭɫ.ɬɪ.ɨɣ.ɫɬ.ɜɚ.; 

 BG.A ɬɚ.ɤɠ.ɟ ɩɪ.ɟɞ.ɥɚ.ɝɚ.ɟɬ ɥɭ.ɱɲ.ɭɸ ɷɥ.ɟɤ.ɬɪ.ɨɩ.ɪɨ.ɜɨ.ɞɧ.ɨɫ.ɬɶ ɢɡ-ɡɚ ɛɨ.ɥɟ.ɟ 
ɤɨ.ɪɨ.ɬɤ.ɨɝ.ɨ ɩɭ.ɬɢ ɦɟ.ɠɞ.ɭ ɦɚ.ɬɪ.ɢɰ.ɟɣ ɢ ɩɟɱɚɬɧɨɣ ɩɥɚɬɨɣ. 

Нɟ.ɞɨ.ɫɬ.ɚɬ.ɤɢ ɭɩ.ɚɤ.ɨɜ.ɤɢ BGA.. 
Ʉɚ.ɤ ɢ ɜɫ.ɟ ɞɪ.ɭɝ.ɢɟ ɷɥ.ɟɤ.ɬɪ.ɨɧ.ɧɵ.ɟ ɩɚ.ɤɟ.ɬɵ, BG.A ɬɚ.ɤɠ.ɟ ɢɦ.ɟɟ.ɬ ɧɟ.ɤɨ.ɬɨ.ɪɵ.ɟ 

ɧɟ.ɞɨ.ɫɬ.ɚɬ.ɤɢ. ɇɢ.ɠɟ ɩɪ.ɢɜ.ɟɞ.ɟɧ.ɵ ɧɟ.ɤɨ.ɬɨ.ɪɵ.ɟ ɢɡ ɧɟ.ɞɨ.ɫɬ.ɚɬ.ɤɨ.ɜ BG.A: 
 ɩɚɤ.ɟɬ.ɵ BG.A ɛɨ.ɥɟ.ɟ ɩɨ.ɞɜ.ɟɪ.ɠɟ.ɧɵ ɧɚ.ɝɪ.ɭɡ.ɤɚ.ɦ ɢɡ-ɡɚ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ ɩɪ.ɢ 

ɢɡ.ɝɢ.ɛɟ ɨɬ ɩɟ.ɱɚ.ɬɧ.ɨɣ ɩɥ.ɚɬ.ɵ, ɱɬ.ɨ ɩɪ.ɢɜ.ɨɞ.ɢɬ ɤ ɩɨɬ.ɟɧ.ɰɢ.ɚɥ.ɶɧ.ɵɦ ɩɪ.ɨɛ.ɥɟ.ɦɚ.ɦ 
ɧɚ.ɞɟ.ɠɧ.ɨɫ.ɬɢ; 

 ɩɪɨ.ɜɟ.ɪɤ.ɚ ɲɚ.ɪɢ.ɤɨ.ɜ ɩɪ.ɢɩ.ɨɹ ɢ ɩɚ.ɹɧ.ɵɯ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ ɧɚ ɧɚ.ɥɢ.ɱɢ.ɟ 
ɞɟ.ɮɟ.ɤɬ.ɨɜ ɨɱ.ɟɧ.ɶ ɬɪ.ɭɞ.ɧɚ ɩɨ.ɫɥ.ɟ ɬɨ.ɝɨ, ɤɚ.ɤ BG.A ɩɪ.ɢɩ.ɚɹ.ɧɚ ɧɚ ɩɟ.ɱɚ.ɬɧ.ɭɸ ɩɥ.ɚɬ.ɭ. 

Aɛɛ.ɪɟ.ɜɢ.ɚɬ.ɭɪɚ PG.A ɨɡ.ɧɚ.ɱɚ.ɟɬ (Pin. Gr.id Ar.ray) – ɷɬ.ɨ ɦɚ.ɬɪ.ɢɰ.ɚ 
ɲɬ.ɵɪ.ɶɤ.ɨɜ.ɵɯ ɜɵ.ɜɨ.ɞɨɜ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧ.ɵɟ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.6 (ɛ). Ɍɚɤ.ɢɟ ɩɪ.ɨɰ.ɟɫ.ɫɨ.ɪɵ 
ɢɦ.ɟɸ.ɬ ɲɬ.ɵɪ.ɶɤ.ɨɜ.ɵɟ ɤɨ.ɧɬ.ɚɤ.ɬɵ, ɤɨ.ɬɨ.ɪɵ.ɟ ɜɫ.ɬɚ.ɜɥ.ɹɸ.ɬɫ.ɹ ɜ ɪɚ.ɡɴ.ёɦ. Ⱦɥ.ɹ 
ɭɥ.ɭɱ.ɲɟ.ɧɢ.ɹ ɬɟ.ɩɥ.ɨɩ.ɪɨ.ɜɨ.ɞɧ.ɨɫ.ɬɢ ɤɨ.ɪɩ.ɭɫ PG.A ɫɨ.ɞɟ.ɪɠ.ɢɬ ɦɟ.ɞɧ.ɵɣ ɫɬ.ɟɪ.ɠɟ.ɧɶ ɫ 
ɧɢ.ɤɟ.ɥɟ.ɜɵ.ɦ ɩɨ.ɤɪ.ɵɬ.ɢɟ.ɦ ɜ ɜɟ.ɪɯ.ɧɟ.ɣ ɱɚ.ɫɬ.ɢ ɩɪ.ɨɰ.ɟɫ.ɫɨ.ɪɚ. Ʉɨ.ɧɬ.ɚɤ.ɬɵ ɜ ɧɢ.ɠɧ.ɟɣ 
ɱɚ.ɫɬ.ɢ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɵ ɜ ɲɚ.ɯɦ.ɚɬ.ɧɨ.ɦ ɩɨ.ɪɹ.ɞɤ.ɟ. Ʉɪ.ɨɦ.ɟ ɬɨ.ɝɨ, 
ɤɨ.ɧɬ.ɚɤ.ɬɵ ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɵ ɬɚ.ɤɢ.ɦ ɨɛ.ɪɚ.ɡɨ.ɦ, ɱɬ.ɨ ɩɪ.ɨɰ.ɟɫ.ɫɨ.ɪ ɦɨ.ɠɧ.ɨ ɜɫ.ɬɚ.ɜɢ.ɬɶ ɜ 
ɪɚ.ɡɴ.ɟɦ ɟɞ.ɢɧ.ɫɬ.ɜɟ.ɧɧ.ɵɦ ɫɩ.ɨɫ.ɨɛ.ɨɦ. ɗɬ.ɨ ɤɟ.ɪɚ.ɦɢ.ɱɟ.ɫɤ.ɢɣ ɤɨ.ɪɩ.ɭɫ, ɪɹ.ɞɵ ɡɨ.ɥɨ.ɱɟ.ɧɵ.ɯ 
ɜɵ.ɜɨ.ɞɨ.ɜ ɤɨ.ɬɨ.ɪɨ.ɝɨ ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɵ ɩɨ ɩɟ.ɪɢ.ɦɟ.ɬɪ.ɭ ɤɨ.ɪɩ.ɭɫ.ɚ ɩɟ.ɪɩ.ɟɧ.ɞɢ.ɤɭ.ɥɹ.ɪɧ.ɨ 
ɟɝ.ɨ ɩɥ.ɨɫ.ɤɨ.ɫɬ.ɢ. 

Ʉɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ ɤɨ.ɪɩ.ɭɫ.ɨɜ ɢɧ.ɬɟ.ɝɪ.ɚɥ.ɶɧ.ɵɯ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦ PG.A ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɧɚ ɞɥ.ɹ 
ɬɪ.ɚɞ.ɢɰ.ɢɨ.ɧɧ.ɨɝ.ɨ ɦɨ.ɧɬ.ɚɠ.ɚ, ɩɨ.ɫɤ.ɨɥ.ɶɤ.ɭ ɬɪ.ɟɛ.ɭɟ.ɬ ɧɚ.ɥɢ.ɱɢ.ɹ ɧɚ ɩɥ.ɚɬ.ɟ 
ɭɫ.ɬɚ.ɧɨ.ɜɨ.ɱɧ.ɵɯ ɨɬ.ɜɟ.ɪɫ.ɬɢ.ɣ, ɜ ɤɨ.ɬɨ.ɪɵ.ɟ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɚ ɡɚ.ɩɚ.ɢɜ.ɚɟ.ɬɫ.ɹ, ɢɥ.ɢ ɬɚ.ɤ 
ɧɚ.ɡɵ.ɜɚ.ɟɦ.ɵɯ «ɤ.ɪɨ.ɜɚ.ɬɨ.ɤ» - ɭɫ.ɬɚ.ɧɨ.ɜɨ.ɱɧ.ɵɯ ɩɚ.ɧɟ.ɥɟ.ɣ, ɜ ɤɨ.ɬɨ.ɪɵ.ɟ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɚ 
ɜɫ.ɬɚ.ɜɥ.ɹɟ.ɬɫ.ɹ ɛɟ.ɡ ɞɚ.ɥɶ.ɧɟ.ɣɲ.ɟɣ ɩɚ.ɣɤ.ɢ. 
      Ʉɨ.ɪɩ.ɭɫ.ɚ ɬɢ.ɩɚ PG.A ɩɪ.ɢɦ.ɟɧ.ɹɸ.ɬɫ.ɹ ɞɥ.ɹ ɦɢ.ɤɪ.ɨɩ.ɪɨ.ɰɟ.ɫɫ.ɨɪ.ɨɜ ɢ ɞɪ.ɭɝ.ɢɯ ɂɆ 
ɜɵ.ɫɨ.ɤɨ.ɣ ɫɬ.ɟɩ.ɟɧ.ɢ ɢɧ.ɬɟ.ɝɪ.ɚɰ.ɢɢ. ɗɬ.ɢ ɂɆ, ɤɚ.ɤ ɩɪ.ɚɜ.ɢɥ.ɨ, ɜɟ.ɫɶ.ɦɚ ɞɨ.ɪɨ.ɝɢ ɢ 
ɭɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɸ.ɬɫ.ɹ ɱɚ.ɳɟ ɜɫ.ɟɝ.ɨ ɜ «ɤ.ɪɨ.ɜɚ.ɬɤ.ɢ» (so.ck.et). ɒɚ.ɝ ɦɟ.ɠɞ.ɭ ɜɵ.ɜɨ.ɞɚ.ɦɢ ɭ 
ɬɚ.ɤɢ.ɯ ɤɨ.ɪɩ.ɭɫ.ɨɜ ɧɟ ɦɟ.ɧɟ.ɟ 2,5 ɦɦ, ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ ɜɵ.ɜɨ.ɞɨ.ɜ ɜɚ.ɪɶ.ɢɪ.ɭɟ.ɬɫ.ɹ ɨɬ 68 ɞɨ 
387. ɉɪ.ɢ ɛɨ.ɥɶ.ɲɨ.ɦ ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɟ ɜɵ.ɜɨ.ɞɨ.ɜ ɬɚ.ɤɢ.ɟ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ ɢɦ.ɟɸ.ɬ ɞɨ.ɜɨ.ɥɶ.ɧɨ 
ɜɵ.ɫɨ.ɤɢ.ɟ ɦɚ.ɫɫ.ɨɝ.ɚɛ.ɚɪ.ɢɬ.ɧɵ.ɟ ɩɨ.ɤɚ.ɡɚ.ɬɟ.ɥɢ (ɦɚ.ɫɫ.ɚ ɞɨ 84 ɝ, ɪɚ.ɡɦ.ɟɪ.ɵ ɞɨ 66ɯ66 ɦɦ.) 
ɇɚ ɤɨ.ɪɩ.ɭɫ.ɟ PG.A ɦɨ.ɝɭ.ɬ ɬɚ.ɤɠ.ɟ ɪɚ.ɫɩ.ɨɥ.ɚɝ.ɚɬ.ɶɫ.ɹ ɩɚ.ɫɫ.ɢɜɧɵ.ɟ ɱɢ.ɩ-ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɵ 
ɞɥ.ɹ ɪɚ.ɡɜ.ɹɡ.ɤɢ ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɢɯɰɟ.ɩɟɣ. 

https://www.electronicsandyou.com/blog/active-and-passive-electronic-components.html
https://www.electronicsandyou.com/blog/printed-circuit-board-assembly-pcba-process-technology-tips-and-techniques.html
https://www.electronicsandyou.com/blog/printed-circuit-board-design-diagram-and-assembly.html
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Ʉɨ.ɪɩ.ɭɫ.ɚ ɬɢ.ɩɚ PG.A ɢɡ.ɝɨ.ɬɚ.ɜɥ.ɢɜ.ɚɸ.ɬɫ.ɹ ɢɡ ɤɟ.ɪɚ.ɦɢ.ɤɢ ɢɥ.ɢ ɩɥ.ɚɫ.ɬɦ.ɚɫ.ɫɵ ɢ 
ɞɥ.ɹ ɦɢ.ɤɪ.ɨɩ.ɪɨ.ɰɟ.ɫɫ.ɨɪ.ɨɜ ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɸɬ.ɫɹ ɤɚ.ɤ ɩɪ.ɚɜ.ɢɥ.ɨ ɫ ɩɪ.ɢɧ.ɭɞ.ɢɬ.ɟɥ.ɶɧ.ɵɦ 
ɜɧ.ɟɲ.ɧɢ.ɦ ɨɯ.ɥɚ.ɠɞ.ɟɧ.ɢɟɦ - ɬɟ.ɪɦ.ɨɨ.ɬɜ.ɨɞ.ɨɦ (ɧɚ ɜɟ.ɪɯ.ɧɟ.ɣ ɤɪ.ɵɲ.ɤɟ 
ɭɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɟ.ɬɫ.ɹ ɜɟ.ɧɬ.ɢɥ.ɹɬ.ɨɪ). Ɍɚ.ɤɢ.ɟ ɦɟ.ɪɵ ɩɨ.ɡɜ.ɨɥ.ɹɸ.ɬ ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɬɶ 
ɧɨ.ɪɦ.ɚɥ.ɶɧ.ɵɣ ɬɟ.ɩɥ.ɨɜ.ɨɣ ɪɟ.ɠɢ.ɦ ɞɥ.ɹ ɩɨ.ɥɭ.ɩɪ.ɨɜ.ɨɞ.ɧɢ.ɤɨ.ɜɵ.ɯ ɤɪ.ɢɫ.ɬɚ.ɥɥ.ɨɜ ɛɨ.ɥɶ.ɲɢ.ɯ 
ɪɚ.ɡɦ.ɟɪ.ɨɜ, ɩɨ.ɫɤ.ɨɥ.ɶɤ.ɭ ɨɬ.ɜɨ.ɞ ɬɟ.ɩɥ.ɚ ɞɥ.ɹ ɧɢ.ɯ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɫɟ.ɪɶ.ɟɡ.ɧɨ.ɣ 
ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɢ.ɜɧ.ɨɣ ɩɪ.ɨɛ.ɥɟ.ɦɨ.ɣ. 

Cɢɫ.ɬɟ.ɦɚ CG.A (ɤɨ.ɧɬ.ɚɤ.ɬɵ ɜ ɜɢ.ɞɟ ɫɬ.ɨɥ.ɛɢ.ɤɨ.ɜ ɢɡ ɬɭ.ɝɨ.ɩɥ.ɚɜ.ɤɨ.ɝɨ ɩɪ.ɢɩ.ɨɹ) 
ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɵ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.6 (ɜ), ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɹ.ɟɬ ɦɚ.ɫɫ.ɢɜ ɦɟ.ɬɚ.ɥɥ.ɢɱ.ɟɫ.ɤɢ.ɯ 
ɲɬ.ɵɪ.ɶɤ.ɨɜ, ɡɚ.ɤɪ.ɟɩ.ɥɟ.ɧɧ.ɵɯ ɧɚ ɧɢ.ɠɧ.ɟɣ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɤɟ.ɪɚ.ɦɢ.ɱɟ.ɫɤ.ɨɝ.ɨ ɤɨ.ɪɩ.ɭɫ.ɚ, 
ɤɨ.ɬɨ.ɪɵ.ɟ ɫɥ.ɭɠ.ɚɬ ɞɥ.ɹ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ ɫ ɩɟ.ɱɚ.ɬɧ.ɨɣ ɩɥ.ɚɬ.ɨɣ. ɋɜ.ɨɢ.ɦɢ 
ɬɨ.ɪɰ.ɟɜ.ɵɦ.ɢ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɹɦ.ɢ ɲɬ.ɵɪ.ɶɤ.ɢ ɩɪ.ɢɩ.ɚɢ.ɜɚ.ɸɬ.ɫɹ ɤ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɵɦ 
ɩɥ.ɨɳ.ɚɞ.ɤɚ.ɦ. Ⱦɥ.ɹ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ ɬɚ.ɤɨ.ɝɨ ɬɢ.ɩɚ ɜɨ.ɩɪ.ɨɫ ɧɚ.ɞɟ.ɠɧ.ɨɫ.ɬɢ ɬɚ.ɤɠ.ɟ 
ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɹ.ɟɬ ɛɨ.ɥɶ.ɲɭ.ɸ ɜɚ.ɠɧ.ɨɫ.ɬɶ. 

ɇɟ.ɫɭ.ɳɢ.ɟ ɫɜ.ɨɣ.ɫɬ.ɜɚ ɩɚ.ɹɧ.ɵɯ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ BG.A ɢ CG.A ɤɨ.ɪɩ.ɭɫ.ɨɜ 
ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɥɢ.ɫɶ ɞɥ.ɹ ɪɚ.ɫɬ.ɹɝ.ɢɜ.ɚɸ.ɳɢ.ɯ ɢ ɫɞ.ɜɢ.ɝɨ.ɜɵ.ɯ ɧɚ.ɝɪ.ɭɡ.ɨɤ. ɉɪ.ɢɥ.ɨɠ.ɟɧ.ɢɟ 
ɪɚ.ɫɬ.ɹɝ.ɢɜ.ɚɸ.ɳɟ.ɣ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɧɚ ɷɥ.ɟɦ.ɟɧ.ɬ ɤɨ.ɪɩ.ɭɫ.ɚ ɢɦ.ɢɬ.ɢɪ.ɨɜ.ɚɥ.ɨ ɫɢ.ɬɭ.ɚɰ.ɢɸ 
ɩɪ.ɨɝ.ɢɛ.ɚ ɩɥ.ɚɬ.ɵ ɜ ɫɨ.ɫɬ.ɚɜ.ɟ ɩɪ.ɢɛ.ɨɪ.ɚ ɩɪ.ɢ ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɨ.ɧɧ.ɵɯ ɧɚ.ɝɪ.ɭɡ.ɤɚ.ɯ 
(ɭɞ.ɚɪ.ɧɵ.ɯ, ɜɢ.ɛɪ.ɚɰ.ɢɨ.ɧɧ.ɵɯ ɢ ɞɪ. ɧɚ.ɝɪ.ɭɡ.ɤɚ.ɯ) ɢ, ɟɫ.ɥɢ ɱɢ.ɩ ɧɚ.ɯɨ.ɞɢ.ɬɫ.ɹ ɜ ɡɨ.ɧɟ 
ɩɪ.ɨɝ.ɢɛ.ɚ, ɩɟ.ɪɟ.ɝɪ.ɭɡ.ɤɭ ɢɫ.ɩɵ.ɬɵ.ɜɚ.ɸɬ ɤɪ.ɚɣ.ɧɢ.ɟ ɢɥ.ɢ ɰɟ.ɧɬ.ɪɚ.ɥɶ.ɧɵ.ɟ ɤɨ.ɧɬ.ɚɤ.ɬɵ 
ɤɨ.ɪɩ.ɭɫ.ɚ. Ⱥ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɟ ɧɚ ɫɞ.ɜɢ.ɝɨ.ɜɵ.ɟ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɦɨ.ɞɟ.ɥɢ.ɪɭ.ɟɬ 
ɬɟ.ɪɦ.ɨɦ.ɟɯ.ɚɧ.ɢɱ.ɟɫ.ɤɨ.ɟ ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɟ ɜɵ.ɡɜ.ɚɧ.ɧɨ.ɟ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ.ɦɢ ɢ 
ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɹ.ɦɢ, ɜɨ.ɡɧ.ɢɤ.ɚɸ.ɳɢ.ɦɢ ɜ ɷɥ.ɟɤ.ɬɪ.ɨɧ.ɧɨ.ɦ ɩɚ.ɤɟ.ɬɟ ɢɡ-ɡɚ ɬɟ.ɩɥ.ɨɜ.ɨɣ 
ɧɚ.ɝɪ.ɭɡ.ɤɢ ɨɬ ɨɤ.ɪɭ.ɠɚ.ɸɳ.ɟɣ ɫɪ.ɟɞ.ɵ ɢɥ.ɢ ɜɧ.ɭɬ.ɪɟ.ɧɧ.ɟɝ.ɨ ɬɟ.ɩɥ.ɚ ɩɪ.ɢ ɪɚ.ɛɨ.ɬɟ ɜ 
ɫɨ.ɫɬ.ɚɜ.ɟ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ (ɧɟ.ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɢɟ ɜ ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬɟ ɬɟ.ɩɥ.ɨɜ.ɨɝ.ɨ 
ɪɚ.ɫɲ.ɢɪ.ɟɧ.ɢɹ, ɫɪ.ɟɞ.ɢ ɪɚ.ɡɥ.ɢɱ.ɧɵ.ɯ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɜ; ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɵ.ɟ ɝɪ.ɚɞ.ɢɟ.ɧɬ.ɵ ɜ 
ɫɢ.ɫɬ.ɟɦ.ɟ ɢ ɞɪ.). 

MC.S (ɤɨ.ɧɬ.ɚɤ.ɬɵ ɜ ɜɢ.ɞɟ ɩɪ.ɭɠ.ɢɧ.ɨɤ) ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɵ ɧɚ ɪɢ.ɫɭ.ɧɤɟ 1.6 (ɝ).– 
ɬɢɩ ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ ɫ ɤɨ.ɧɬ.ɚɤ.ɬɚ.ɦɢ ɜ ɜɢ.ɞɟ ɦɢ.ɤɪ.ɨɩ.ɪɭ.ɠɢ.ɧɨɤ. MC.S 
ɜɜ.ɨɞ.ɢɬ.ɫɹ ɤɚ.ɤ ɭɥ.ɭɱ.ɲɟ.ɧɧ.ɚɹ ɚɥ.ɶɬ.ɟɪ.ɧɚ.ɬɢ.ɜɚ ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɧɵ.ɦ ɠɟ.ɫɬ.ɤɢ.ɦ ɦɚ.ɫɫ.ɢɜ.ɚɦ, 
ɡɚ.ɦɟ.ɧɢ.ɬɶ ɦɚ.ɫɫ.ɢɜ ɫɬ.ɨɥ.ɛɰ.ɨɜ, ɤɨ.ɬɨɪɵ.ɣ ɨɛ.ɵɱ.ɧɨ ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɟɬ.ɫɹ ɧɚ ɢɧ.ɬɟ.ɝɪ.ɚɥ.ɶɧ.ɵɯ 
ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɚ.ɯ ɫ ɨɱ.ɟɧ.ɶ ɜɵ.ɫɨ.ɤɢ.ɦ ɫɨ.ɞɟ.ɪɠ.ɚɧ.ɢɟ.ɦ ɫɜ.ɢɧ.ɰɚ. 

Ɇɚ.ɫɫ.ɢɜ ɦɢ.ɤɪ.ɨɩ.ɪɭ.ɠɢ.ɧɨɤ ɛɵ.ɥ ɪɚ.ɡɪ.ɚɛ.ɨɬ.ɚɧ ɇȺ.ɋȺ ɞɥ.ɹ ɜɵ.ɫɲ.ɢɯ ɫɬ.ɟɩ.ɟɧ.ɟɣ 
ɧɚ.ɞɟ.ɠɧ.ɨɫ.ɬɢ ɩɨ ɫɪ.ɚɜ.ɧɟ.ɧɢ.ɸ ɫ ɨɛ.ɵɱ.ɧɵ.ɦɢ ɫɬ.ɨɥ.ɛɢ.ɤɚ.ɦɢ. 
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                                a)                                 ɛ)                               ɜ) 
 

 
 

ɝ) 
 

a) BGA.; ɛ) PGA.; ɜ) CGA.; ɝ) MCS. 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 1.6 - Ɉɛ.ɳɢ.ɣ ɜɢ.ɞ ɦɢ.ɤɪ.ɨɫ.ɯɟɦ 
 

Ⱦɚ.ɥɟ.ɟ ɛɭ.ɞɟ.ɬ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɨ ɢɫ.ɫɥ.ɟɞ.ɨɜ.ɚɧ.ɢɟ ɞɨ.ɥɝ.ɨɜ.ɟɱ.ɧɨ.ɫɬ.ɢ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɵɯ 
ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ ɩɪ.ɢ ɩɪ.ɨɢ.ɡɜ.ɨɥ.ɶɧ.ɨɣ ɧɚ.ɝɪ.ɭɡ.ɤɟ, ɜɤ.ɥɸ.ɱɚ.ɸɳ.ɢɣ ɜ ɫɟ.ɛɹ: 

 ɨɩɪ.ɟɞ.ɟɥ.ɟɧ.ɢɟ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɯ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤ ɦɚ.ɬɟ.ɪɢ.ɚɥɚ ɩɪ.ɢɩ.ɨɹ, 
ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɟɦ.ɨɝ.ɨ ɞɥ.ɹ ɩɪ.ɢɫ.ɨɟ.ɞɢ.ɧɟ.ɧɢ.ɹ ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɱ.ɢɩ.ɚ ɤ ɗɉ. 

 ɩɪɨ.ɜɟ.ɞɟ.ɧɢ.ɟ ɰɢ.ɤɥ.ɢɱ.ɟɫ.ɤɢ.ɯ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɣ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ ɩɪ.ɢɩ.ɨɹ. 
 ɩɪɨ.ɜɟ.ɞɟ.ɧɢ.ɟ ɱɢ.ɫɥ.ɟɧ.ɧɨ.ɝɨ ɦɨ.ɞɟ.ɥɢ.ɪɨ.ɜɚ.ɧɢ.ɹ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɵɯ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ 

ɢɫ.ɫɥ.ɟɞ.ɭɟ.ɦɨ.ɝɨ ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɱ.ɢɩ.ɚ ɞɥ.ɹ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɹ ɦɚ.ɤɫ.ɢɦ.ɭɦ.ɚ 
ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɟ ɩɪ.ɢɩ.ɨɹ ɩɪ.ɢ ɡɚ.ɞɚ.ɧɧ.ɵɯ ɧɚ.ɝɪ.ɭɡ.ɤɚ.ɯ 
(ɦɨ.ɞɟ.ɥɹ.ɦ ɡɚ.ɞɚ.ɸɬ.ɫɹ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢɤ ɢ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɜ ɩɨ.ɥɭ.ɱɟ.ɧɧ.ɵɟ ɜ ɩ.1). 

 ɨɩɪ.ɟɞ.ɟɥ.ɟɧ.ɢɟ ɫɞ.ɜɢ.ɝɨ.ɜɵ.ɯ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɣ ɩɪ.ɢ ɡɚ.ɞɚ.ɧɧ.ɨɦ ɞɢ.ɚɩ.ɚɡ.ɨɧ.ɟ 
ɪɚ.ɛɨ.ɱɢ.ɯ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.  

 ɪɚɫ.ɱɟ.ɬ ɩɨ ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɚ.ɦ ɩɭɧ.ɤɬ.ɚ 2 ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɨɝ.ɨ ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɚ ɰɢ.ɤɥ.ɨɜ 
ɞɨ ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɹ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɨɝ.ɨ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ. 

Ⱦɥ.ɹ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɹ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɯ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤ ɩɪ.ɢɩ.ɨɹ ɩɪ.ɨɜ.ɟɞ.ɟɧ.ɵ 
ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɹ ɧɚ ɨɞ.ɧɨ.ɨɫ.ɧɨ.ɟ ɪɚ.ɫɬ.ɹɠ.ɟɧ.ɢɟ ɢ ɰɢ.ɤɥ.ɢɱ.ɟɫ.ɤɢ.ɟ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɹ ɨɛ.ɪɚ.ɡɰ.ɨɜ ɢɡ 
ɩɪ.ɢɩ.ɨɹ ɉɈ.ɋ-61ɫɥ.ɟɞ.ɭɸ.ɳɟ.ɝɨ ɜɢ.ɞɚ: ɥɨ.ɩɚ.ɬɤ.ɢ ɫ ɪɚɛ.ɨɱ.ɟɣ ɱɚ.ɫɬ.ɶɸ ɞɥ.ɢɧ.ɨɣ 35ɦɦ ɢ 
ɫɟ.ɱɟ.ɧɢ.ɟɦ 8ɯ8,5ɦɦ. 

ɉɨ ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɚ.ɦ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɣ ɧɚ ɨɞ.ɧɨ.ɨɫ.ɧɨ.ɟ ɪɚ.ɫɬ.ɹɠ.ɟɧ.ɢɟ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɚ 
ɛɢ.ɥɢ.ɧɟ.ɣɧ.ɚɹ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɨɬ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ ɞɥ.ɹ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ 
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ɩɪ.ɢɩ.ɨɹ, ɫɩ.ɥɨ.ɲɧ.ɚɹ ɥɢ.ɧɢ.ɹ – ɷɤ.ɫɩ.ɟɪ.ɢɦ.ɟɧ.ɬɚ.ɥɶ.ɧɵ.ɟ ɞɚ.ɧɧ.ɵɟ, ɩɭ.ɧɤ.ɬɢ.ɪ – 
ɛɢ.ɥɢ.ɧɟ.ɣɧ.ɚɹ ɚɩ.ɩɪ.ɨɤ.ɫɢ.ɦɚ.ɰɢ.ɹ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧ.ɵɣ ɧɚ ɪɢ.ɫɭɧɤɟ 1.7 (ɚ). 

Ⱦɥ.ɹ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɹ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ ɦɨ.ɞɟ.ɥɢ ɞɥ.ɢɬ.ɟɥ.ɶɧ.ɨɣ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ 
ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɥɢ.ɫɶ ɫɨ.ɨɬ.ɧɨ.ɲɟ.ɧɢ.ɟ Ʉɨ.ɮɮ.ɢɧ.ɚ-Ɇɟ.ɧɫ.ɨɧɚ 

                                                                      (1.1) 
 

ɝɞ.ɟ    N - ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ ɰɢ.ɤɥ.ɨɜ ɩɪ.ɢ ɞɚ.ɧɧ.ɨɣ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ;  
 - ɪɚ.ɡɦ.ɚɯ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ;  
CN, m- ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɵ ɦɨ.ɞɟ.ɥɢ.  
Ⱦɥ.ɹ ɞɚ.ɧɧ.ɨɝ.ɨ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ CN = 0,1892, m = 0,53. ɋɨ.ɝɥ.ɚɫ.ɨɜ.ɚɧ.ɢɟ 

ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɨ.ɜ ɬɟ.ɨɪ.ɟɬ.ɢɱ.ɟɫ.ɤɢ.ɯ ɪɚ.ɫɱ.ɟɬ.ɨɜ (ɩɭ.ɧɤ.ɬɢ.ɪ) ɢ ɷɤ.ɫɩ.ɟɪ.ɢɦ.ɟɧ.ɬɚ.ɥɶ.ɧɵ.ɯ 
ɞɚ.ɧɧ.ɵɯ (ɫɩ.ɥɨ.ɲɧ.ɚɹ ɥɢ.ɧɢ.ɹ) ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɨ ɧɚ ɪɢ.ɫɭ.ɧɤɟ 1.7 (ɛ). 

Ⱦɚ.ɧɚ.ɹ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɩɨ.ɡɜ.ɨɥ.ɹɟ.ɬ ɫɩ.ɪɨ.ɝɧ.ɨɡ.ɢɪ.ɨɜ.ɚɬ.ɶ ɞɨ.ɥɝ.ɨɜ.ɟɱ.ɧɨ.ɫɬ.ɶ 
ɢɫ.ɫɥ.ɟɞ.ɭɟ.ɦɨ.ɝɨ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ ɩɪ.ɢ ɦɚ.ɥɨ.ɰɢ.ɤɥ.ɨɜ.ɨɣ ɭɫ.ɬɚ.ɥɨ.ɫɬ.ɢ ɛɟ.ɡ ɭɱ.ɟɬ.ɚ ɫɤ.ɨɪ.ɨɫ.ɬɢ  

ɧɚ.ɝɪ.ɭɠ.ɟɧ.ɢɹ ɢ ɩɪɢ. ɩɨ.ɫɬ.ɨɹ.ɧɧ.ɨɣ 
ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɟ. 

 
 
                            ɚ)                                                        ɛ) 
 

ɚ) ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜɨ.ɡɧ.ɢɤ.ɚɸ.ɳɢ.ɯ ɜ ɨɛ.ɪɚ.ɡɰ.ɟ ɩɪ.ɢ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɸ.ɳɟ.ɦ ɭɪ.ɨɜ.ɧɟ 
ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɣ, ɛ)ɡɚɜ.ɢɫ.ɢɦ.ɨɫ.ɬɶ ɭɪ.ɨɜ.ɧɹ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɣ ɨɬ ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɚ ɰɢ.ɤɥ.ɨɜ ɞɨ ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɹ 

 
Ɋɢ.ɫɭ.ɧɨ.ɤ 1.7 – Ɋɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ ɢɫ.ɩɵ.ɬɚ.ɧɢɣ 

 
Ⱦɚ.ɥɟ.ɟ ɮɨ.ɪɦ.ɭɥ.ɢɪ.ɭɟ.ɬɫ.ɹ ɡɚ.ɞɚ.ɱɚ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɹ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɧɨ-

ɞɟ.ɮɨ.ɪɦ.ɢɪ.ɨɜ.ɚɧ.ɧɨ.ɝɨ ɫɨ.ɫɬ.ɨɹ.ɧɢ.ɹ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɵɯ ɩɚ.ɹɧ.ɵɯ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ ɤɨ.ɪɩ.ɭɫ.ɚ 
ɦɢ.ɤɪ.ɨɱ.ɢɩɚ ɫ ɗɉ. 

Ɋɚ.ɫɱ.ɟɬ.ɧɚ.ɹ ɦɨ.ɞɟ.ɥɶ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ ɜɤ.ɥɸ.ɱɚ.ɟɬ ɱɚ.ɫɬ.ɶ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ, 
ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɵɟ ɩɥ.ɨɳ.ɚɞ.ɤɢ ɩɟ.ɱɚ.ɬɧ.ɨɣ ɩɥ.ɚɬ.ɵ, ɫɚ.ɦɭ ɩɥ.ɚɬ.ɭ ɢ ɷɥ.ɟɦ.ɟɧ.ɬ BG.A ɢɥ.ɢ PGA.  

ȼ ɨɛ.ɳɟ.ɦ ɫɥ.ɭɱ.ɚɟ ɫɨ.ɫɬ.ɨɹ.ɧɢ.ɟ ɷɬ.ɨɣ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɨɣ ɫɢ.ɫɬ.ɟɦ.ɵ ɨɩ.ɢɫ.ɵɜ.ɚɟ.ɬɫ.ɹ 
ɧɟ.ɥɢ.ɧɟ.ɣɧ.ɨɣ ɫɢ.ɫɬ.ɟɦ.ɨɣ ɭɪ.ɚɜ.ɧɟ.ɧɢ.ɣ ɦɟ.ɯɚ.ɧɢ.ɤɢ ɫɩ.ɥɨ.ɲɧ.ɵɯ ɫɪ.ɟɞ. Ɉɛ.ɥɚ.ɫɬ.ɶ 
ɩɪ.ɨɫ.ɬɪ.ɚɧ.ɫɬ.ɜɚ , ɤɨ.ɬɨ.ɪɭ.ɸ ɡɚ.ɧɢ.ɦɚ.ɟɬ ɞɚ.ɧɧ.ɚɹ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɚɹ ɫɢ.ɫɬ.ɟɦ.ɚ, ɢɦ.ɟɟ.ɬ 
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ɫɥ.ɨɠ.ɧɭ.ɸ ɬɨ.ɩɨ.ɥɨ.ɝɢ.ɸ ɢ ɪɚ.ɡɞ.ɟɥ.ɟɧ.ɚ ɧɚ ɤɨ.ɧɟ.ɱɧ.ɨɟ ɱɢ.ɫɥ.ɨ ɩɨ.ɞɨ.ɛɥ.ɚɫ.ɬɟ.ɣ m,
m

m

 
.  

ȼ ɤɚ.ɠɞ.ɨɣ ɩɨ.ɞɨ.ɛɥ.ɚɫ.ɬɢ m ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɵ ɮɢ.ɡɢ.ɤɨ-ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ ɫɜ.ɨɣ.ɫɬ.ɜɚ 
ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ. Ɍɨ.ɝɞ.ɚ ɞɥ.ɹ ɬɨ.ɱɤ.ɢ x,x=(x1,x2,x3) ɡɚ.ɩɢ.ɫɵ.ɜɚ.ɟɬ.ɫɹ ɫɢ.ɫɬ.ɟɦ.ɚ 
ɭɪ.ɚɜ.ɧɟ.ɧɢ.ɣ  

 

0i
kj ij

k j

u

x x
 
  

                                                            (1.2) 
 

1

2
ji k k

ij
j i j i

uu u u

x x x x


   
                                                                     (1.3) 

 

( )ij ij ij  
,                                                        (1.4) 

 

ɝɞ.ɟ  ij – ɫɢ.ɦɜ.ɨɥ Ʉɪ.ɨɧ.ɟɤ.ɟɪ.ɚ; 
ui,ij, ij – ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɵ ɜɟ.ɤɬ.ɨɪ.ɚ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ, ɜɬ.ɨɪ.ɨɝ.ɨ ɬɟ.ɧɡ.ɨɪ.ɚ 

ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɉɢ.ɨɥ.ɵ-Ʉɢ.ɪɯ.ɝɨ.ɮɚ, ɬɟ.ɧɡ.ɨɪ.ɚ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɣ.  
Ɇɚ.ɬɟ.ɪɢ.ɚɥ.ɵ ɜɫ.ɟɯ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɡɚ ɢɫ.ɤɥ.ɸɱ.ɟɧ.ɢɟ.ɦ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ 

ɩɪ.ɢɩ.ɨɹ ɩɪ.ɟɞ.ɩɨ.ɥɚ.ɝɚ.ɸɬ.ɫɹ ɢɡ.ɨɬ.ɪɨ.ɩɧ.ɵɦ.ɢ ɢ ɥɢ.ɧɟ.ɣɧ.ɵɦ.ɢ. Ɍɨ.ɝɞ.ɚ ɡɚ.ɤɨ.ɧ Ƚɭ.ɤɚ ɞɥ.ɹ 
ɷɬ.ɢɯ ɩɨ.ɞɨ.ɛɥ.ɚɫ.ɬɟ.ɣ m ɢɦ.ɟɟ.ɬ ɜɢ.ɞ  

 

( )
2(1 ) 1 2

m m
ij ij ij kk

m m

E    
 

 
  ,                                                               (1.5) 

ɝɞ.ɟ  Em,  

m –ɦ.ɨɞ.ɭɥ.ɶ ɘɧ.ɝɚ ɢ ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɉɭ.ɚɫ.ɫɨ.ɧɚ m-ɝɨ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ. 

Ⱦɥ.ɹ ɩɪ.ɢɩ.ɨɹ ɡɚ.ɤɨ.ɧ Ƚɭ.ɤɚ ɚɩ.ɩɪ.ɨɤ.ɫɢ.ɦɢ.ɪɭ.ɟɬ.ɫɹ ɛɢ.ɥɢ.ɧɟ.ɣɧ.ɨɣ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶɸ, 
ɫɨ.ɫɬ.ɨɹ.ɳɟ.ɣ ɢɡ ɭɩ.ɪɭ.ɝɨ.ɝɨ ɢ ɩɥ.ɚɫ.ɬɢ.ɱɧ.ɨɝ.ɨ ɭɱ.ɚɫ.ɬɤ.ɨɜ. 

     {   ቀ     ሺ    ሻሺ     ሻ       ሺ    ሻ    ቁ               ቀ     ሺ    ሻሺ     ሻ       ሺ    ሻ    ቁ                             (1.6) 

 
ɝɞɟ k1 = tgα.,  

k2 = tgβ., 
α ɢ β -ɭɝ.ɥɵ ɧɚ.ɤɥ.ɨɧ.ɚ ɤɚ.ɫɚ.ɬɟ.ɥɶ.ɧɵ.ɯ ɤ ɮɭ.ɧɤ.ɰɢ.ɹɦ ɧɚ ɞɚ.ɧɧ.ɨɦ ɩɪ.ɨɦ.ɟɠ.ɭɬ.ɤɟ, 
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E1 , ν1, E2 , ν2 – ɦɨ.ɞɭ.ɥɶ ɘɧ.ɝɚ ɢ ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɉɭ.ɚɫ.ɫɨ.ɧɚ ɞɥ.ɹ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ 
ɩɪ.ɢɩ.ɨɹ ɧɚ ɞɚ.ɧɧ.ɨɦ ɩɪ.ɨɦ.ɟɠ.ɭɬ.ɤɟ;  

σ0 – ɭɫ.ɥɨ.ɜɧ.ɵɣ ɩɪ.ɟɞ.ɟɥ ɬɟ.ɤɭ.ɱɟ.ɫɬ.ɢ; 
ε* – ɭɪ.ɨɜ.ɟɧ.ɶ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ ɩɪ.ɢ σ0; 
ε** – ɭɪ.ɨɜ.ɟɧ.ɶ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ, ɩɪ.ɢ ɤɨ.ɬɨ.ɪɨ.ɦ ɦɚ.ɬɟ.ɪɢ.ɚɥ ɪɚ.ɡɪ.ɭɲ.ɚɟ.ɬɫ.ɹ. 
ɉɚ.ɹɧ.ɨɟ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɟ ɦɨ.ɠɟ.ɬ ɫɨ.ɞɟ.ɪɠ.ɚɬ.ɶ ɞɟ.ɮɟ.ɤɬ.ɵ, ɭɦ.ɟɧ.ɶɲ.ɚɸ.ɳɢ.ɟ ɟɝ.ɨ 

ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɧɭ.ɸ ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɶ. Ɋɚ.ɫɫ.ɦɚ.ɬɪ.ɢɜ.ɚɬ.ɶ ɤɚ.ɤɢ.ɟ-ɬɨ ɤɨ.ɧɤ.ɪɟ.ɬɧ.ɵɟ ɬɢ.ɩɵ 
ɞɟ.ɮɟ.ɤɬ.ɨɜ ɫɦ.ɵɫ.ɥɚ ɧɟ ɢɦ.ɟɟ.ɬ, ɩɨ.ɬɨ.ɦɭ ɱɬ.ɨ ɩɨ.ɬɪ.ɟɛ.ɭɟ.ɬɫ.ɹ ɜɜ.ɨɞ.ɢɬ.ɶ ɛɨ.ɥɶ.ɲɨ.ɟ 
ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ ɫ ɰɟ.ɥɶ.ɸ ɨɯ.ɜɚ.ɬɚ ɜɫ.ɟɝ.ɨ "ɛɭ.ɤɟ.ɬɚ" ɪɚ.ɡɧ.ɨɨ.ɛɪ.ɚɡ.ɢɹ. 
ɉɨ.ɷɬ.ɨɦ.ɭ ɪɟ.ɲɟ.ɧɨ ɪɚ.ɫɫ.ɦɚ.ɬɪ.ɢɜ.ɚɬɶ ɞɟ.ɮɟ.ɤɬ.ɧɨ.ɫɬ.ɶ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ ɩɪ.ɢɩ.ɨɹ ɤɚ.ɤ 
ɪɚ.ɫɩ.ɪɟ.ɞɟ.ɥɟ.ɧɧ.ɭɸ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤɭ ɩɨ ɜɫ.ɟɦ.ɭ ɨɛ.ɴɟ.ɦɭ ɩɚ.ɹɧ.ɨɝ.ɨ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ. 

Ⱦɥ.ɹ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɹ ɫɨ.ɫɬ.ɨɹ.ɧɢ.ɹ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ ɜ ɬɟ.ɤɭ.ɳɢ.ɣ ɦɨ.ɦɟ.ɧɬ ɢ 
ɩɪ.ɨɝ.ɧɨ.ɡɢ.ɪɨ.ɜɚ.ɧɢ.ɹ ɨɫ.ɬɚ.ɜɲ.ɟɝ.ɨɫ.ɹ ɫɪ.ɨɤ.ɚ ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɢ ɜɜ.ɟɞ.ɟɦ ɮɭ.ɧɤ.ɰɢ.ɸ 
ɩɨ.ɜɪ.ɟɠ.ɞɟ.ɧɧ.ɨɫ.ɬɢ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ (ɡɚ.ɢɦ.ɫɬ.ɜɨ.ɜɚ.ɧɚ ɭ Ɇɨ.ɫɤ.ɜɢ.ɬɢ.ɧɚ ȼ.ȼ.), ɤɨ.ɬɨ.ɪɚ.ɹ 
ɞɨ.ɥɠ.ɧɚ ɭɞ.ɨɜ.ɥɟ.ɬɜ.ɨɪ.ɹɬ.ɶ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɦ ɭɫ.ɥɨ.ɜɢ.ɹɦ: 

 
(0)=0,  (t*)=1,                                                                                  (1.8 ɚ) 

ɝɞɟ  t* – ɜɪ.ɟɦ.ɹ ɞɨ ɧɚ.ɫɬ.ɭɩ.ɥɟ.ɧɢ.ɹ ɩɪ.ɟɞ.ɟɥ.ɶɧ.ɨɝ.ɨ ɫɨ.ɫɬ.ɨɹ.ɧɢ.ɹ (ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɹ). 

Ⱦɥ.ɹ ɨɰ.ɟɧ.ɤɢ ɩɨ.ɜɪ.ɟɠ.ɞɟ.ɧɧ.ɨɫ.ɬɢ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ, ɜɜ.ɨɞ.ɢɬ.ɫɹ ɜɵ.ɪɚ.ɠɟ.ɧɢ.ɟ 
ɫɥ.ɟɞ.ɭɸ.ɳɟ.ɝɨ ɜɢ.ɞɚ 

  ሺ   ሻ  ∫ ሺ    ሻሺ   ሻ    ሺ   ሻ                                                                           (1.8 ɛ) 

 
ɝɞ.ɟ ɩɚ.ɪɚ.ɦɟ.ɬɪ  

m1= -1+1/m (ɞɥ.ɹ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ ɩɪ.ɢɩ.ɨɹ m=0,53); 
 ε –ɢ.ɧɬ.ɟɧ.ɫɢ.ɜɧ.ɨɫ.ɬɶ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ;  
t0 – ɞɨ.ɥɝ.ɨɜ.ɟɱ.ɧɨ.ɫɬ.ɶ ɞɥ.ɹ ɞɚ.ɧɧ.ɨɝ.ɨ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ, ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ.ɚɹ ɢɡ 

ɷɤ.ɫɩ.ɟɪ.ɢɦ.ɟɧ.ɬɨ.ɜ ɩɪ.ɢ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɟ T ɢ ɧɟ ɡɚ.ɜɢ.ɫɹ.ɳɚ.ɹ ɨɬ ɜɪ.ɟɦ.ɟɧ.ɢ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ. 
Ⱦɥ.ɹ ɨɰ.ɟɧ.ɤɢ ɩɨ.ɜɪ.ɟɠ.ɞɚ.ɟɦ.ɨɫ.ɬɢ ɩɚ.ɹɧ.ɵɯ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ ɩɪ.ɢ 

ɬɟ.ɪɦ.ɨɰ.ɢɤ.ɥɢ.ɪɨɜɚ.ɧɢɢ ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɟɦ ɱɚ.ɫɬ.ɧɵ.ɣ ɫɥ.ɭɱ.ɚɣ: 
  ሺ   ሻ   ∫ ሺ    ሻሺ   ሻ  [  ሺ    ሻ    ]                                   (1.9 ɚ) 

 
ɝɞ.ɟ   - ɪɚ.ɡɦ.ɚɯ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɣ, ɧɟ ɡɚ.ɜɢ.ɫɹ.ɳɢ.ɣ ɨɬ ɜɪ.ɟɦ.ɟɧ.ɢ;  

 - ɱɚ.ɫɬ.ɨɬ.ɚ ɧɚ.ɝɪ.ɭɠ.ɟɧ.ɢɹ; 
C1 ɢ m – ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɵ ɦɨ.ɞɟ.ɥɢ, ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɧ.ɵɟ ɞɥ.ɹ ɞɚ.ɧɧ.ɨɝ.ɨ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ, ɝɞɟ. 

CN(T)=C1·E(T) ɢ  ሺ ሻ      (CN=18,92, m=0,53 ɩɪ.ɢ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɟ 25ɋ); 
ɚ ɢ b – ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɵ ɦɨ.ɞɟ.ɥɢ, ɨɬ.ɨɛ.ɪɚ.ɠɚ.ɸɳ.ɢɟ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɦɨ.ɞɭ.ɥɹ 

ɭɩ.ɪɭ.ɝɨ.ɫɬ.ɢ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ ɨɬ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɵ (a = 6,4411, b = 0,0284). 
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ɉɨ.ɫɥ.ɟ ɢɧ.ɬɟ.ɝɪ.ɢɪ.ɨɜ.ɚɧ.ɢɹ ɫɨ.ɨɬ.ɧɨ.ɲɟ.ɧɢ.ɹ ɩɨ.ɥɭ.ɱɢ.ɦ ɚɧ.ɚɥ.ɢɬ.ɢɱ.ɟɫ.ɤɭ.ɸ 
ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɩɨ.ɜɪ.ɟɠ.ɞɟ.ɧɧ.ɨɫ.ɬɢ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ ɨɬ ɜɪ.ɟɦ.ɟɧ.ɢ ɢ ɩɪ.ɢ ɡɚ.ɞɚ.ɧɧ.ɨɣ 
ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɟ (Ɍ), ɨɬ.ɥɢ.ɱɧ.ɨɣ ɨɬ ɧɚ.ɱɚ.ɥɶ.ɧɨ.ɣ: 

  ሺ ሻ  [    ሺ    ሻ]                  (1.9 ɛ) 

ɋɢ.ɫɬ.ɟɦ.ɚ ɭɪ.ɚɜ.ɧɟ.ɧɢ.ɣ (1.2)–(1.4) ɞɨ.ɩɨ.ɥɧ.ɹɟ.ɬɫ.ɹ ɝɪ.ɚɧ.ɢɱ.ɧɵ.ɦɢ ɭɫ.ɥɨ.ɜɢ.ɹɦ.ɢ. 
ɇɚ ɡɚ.ɤɪ.ɟɩ.ɥɟ.ɧɧ.ɵɯ ɝɪ.ɚɧ.ɢɰ.ɚɯ ɫɬ.ɚɜ.ɢɬ.ɫɹ ɭɫ.ɥɨ.ɜɢɟ 

 

1( ) 0,iu x x S  ,               (1.10) 

 

ɚ ɧɚ ɨɫ.ɬɚ.ɥɶ.ɧɵ.ɯ ɝɪ.ɚɧ.ɢɰ.ɚɯ ɭɫ.ɥɨ.ɜɢɟ 

 

20,i
k kj ij

j

u
n x S

x
 

 
      ,                                        (1.11) 

 
ɝɞ.ɟ  S1, S2 – ɝɪ.ɚɧ.ɢɰ.ɵ ɨɛ.ɥɚ.ɫɬ.ɢ .  

ɉɪ.ɨɜ.ɨɞ.ɢɬ.ɫɹ ɱɢ.ɫɥ.ɟɧ.ɧɨ.ɟ ɦɨ.ɞɟ.ɥɢ.ɪɨ.ɜɚ.ɧɢ.ɟ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɵɯ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ 
ɢɫ.ɫɥ.ɟɞ.ɭɟ.ɦɨ.ɝɨ ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɱ.ɢɩ.ɚ ɞɥ.ɹ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɹ ɦɚ.ɤɫ.ɢɦ.ɭɦ.ɚ 
ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɟ ɩɪ.ɢɩ.ɨɹ ɩɪ.ɢ ɡɚ.ɞɚ.ɧɧ.ɵɯ ɧɚ.ɝɪ.ɭɡ.ɤɚ.ɯ. 
Ⱦɥ.ɹ ɩɨ.ɥɭ.ɱɟ.ɧɢ.ɹ ɚɞ.ɟɤ.ɜɚ.ɬɧ.ɵɯ ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɨ.ɜ ɪɚ.ɫɱ.ɟɬ.ɚ ɫ ɩɨ.ɦɨ.ɳɶ.ɸ ɩɪ.ɨɝ.ɪɚ.ɦɦ.ɧɨ.ɝɨ 
ɩɚ.ɤɟ.ɬɚ AN.SYSɞɥɹ. ɡɚ.ɞɚ.ɧɢ.ɹ ɫɜ.ɨɣ.ɫɬ.ɜ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ ɩɪ.ɢɩ.ɨɹ ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɸɬ.ɫɹ 
ɩɨ.ɥɭ.ɱɟ.ɧɧ.ɵɟ ɜ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɹɯ ɞɚ.ɧɧ.ɵɟ. 

ɇɟ.ɫɭ.ɳɢ.ɟ ɫɜ.ɨɣ.ɫɬ.ɜɚ ɩɚ.ɹɧ.ɵɯ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ BG.A ɢ PGA. ɤɨ.ɪɩ.ɭɫ.ɨɜ 
ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɥɢ.ɫɶ ɞɥ.ɹ ɪɚ.ɫɬ.ɹɝ.ɢɜ.ɚɸ.ɳɢ.ɯ ɢ ɫɞ.ɜɢ.ɝɨ.ɜɵ.ɯ ɧɚ.ɝɪ.ɭɡ.ɨɤ. ɉɪ.ɢɥ.ɨɠ.ɟɧ.ɢɟ 
ɪɚ.ɫɬ.ɹɝ.ɢɜ.ɚɸ.ɳɟ.ɣ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɧɚ ɷɥ.ɟɦ.ɟɧ.ɬ ɤɨ.ɪɩ.ɭɫ.ɚ ɢɦ.ɢɬ.ɢɪ.ɨɜ.ɚɥ.ɨ ɫɢ.ɬɭ.ɚɰ.ɢɸ 
ɩɪ.ɨɝ.ɢɛ.ɚ ɩɥ.ɚɬ.ɵ ɜ ɫɨ.ɫɬ.ɚɜ.ɟ ɩɪ.ɢɛ.ɨɪ.ɚ ɩɪ.ɢ ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɨ.ɧɧ.ɵɯ ɧɚ.ɝɪ.ɭɡ.ɤɚ.ɯ 
(ɭɞ.ɚɪ.ɧɵ.ɯ, ɜɢ.ɛɪ.ɚɰ.ɢɨ.ɧɧ.ɵɯ ɢ ɞɪ.).ɂɫɩ.ɵɬ.ɚɧ.ɢɟ ɧɚ ɫɞ.ɜɢ.ɝɨ.ɜɵ.ɟ ɧɚ.ɝɪ.ɭɡ.ɤɢ 
ɦɨ.ɞɟ.ɥɢ.ɪɭ.ɟɬ ɬɟ.ɪɦ.ɨɦ.ɟɯ.ɚɧ.ɢɱ.ɟɫ.ɤɨ.ɟ ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɟ ɜɵ.ɡɜ.ɚɧ.ɧɨ.ɟ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ.ɦɢ ɢ 
ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɹ.ɦɢ, ɜɨ.ɡɧ.ɢɤ.ɚɸ.ɳɢ.ɦɢ ɜ ɷɥ.ɟɤ.ɬɪ.ɨɧ.ɧɨ.ɦ ɩɚ.ɤɟ.ɬɟ.ɢɡ-ɡɚ ɬɟ.ɩɥ.ɨɜ.ɨɣ 
ɧɚ.ɝɪ.ɭɡ.ɤɢ ɨɬ ɨɤ.ɪɭ.ɠɚ.ɸɳ.ɟɣ ɫɪ.ɟɞ.ɵ ɢɥ.ɢ ɜɧ.ɭɬ.ɪɟ.ɧɧ.ɟɝ.ɨ ɬɟ.ɩɥ.ɚ ɩɪ.ɢ ɪɚ.ɛɨ.ɬɟ ɜ 
ɫɨ.ɫɬ.ɚɜ.ɟ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ (ɧɟ.ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɢɟ ɜ ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬɟ ɬɟ.ɩɥ.ɨɜ.ɨɝ.ɨ 
ɪɚ.ɫɲ.ɢɪ.ɟɧ.ɢɹ, ɫɪ.ɟɞ.ɢ ɪɚ.ɡɥ.ɢɱ.ɧɵ.ɯ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɜ; ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɵ.ɟ ɝɪ.ɚɞ.ɢɟ.ɧɬ.ɵ ɜ 
ɫɢ.ɫɬ.ɟɦ.ɟ ɢ ɞɪ.). 

ɇɟ.ɫɭ.ɳɢ.ɟ ɫɜ.ɨɣ.ɫɬ.ɜɚ ɷɥ.ɟɦ.ɟɧ.ɬɚ BG.A ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɥɢ.ɫɶ ɞɥ.ɹ ɪɚ.ɫɬ.ɹɝ.ɢɜ.ɚɸ.ɳɢ.ɯ ɢ 
ɫɞ.ɜɢ.ɝɨ.ɜɵ.ɯ ɧɚ.ɝɪ.ɭɡ.ɨɤ. Ⱦɥ.ɹ ɷɥ.ɟɦ.ɟɧ.ɬɚ BGA. ɪɚ.ɫɫ.ɦɚ.ɬɪ.ɢɜ.ɚɥ.ɢɫ.ɶ ɞɜ.ɚ ɫɥ.ɭɱ.ɚɹ: ɫ 
ɨɛ.ɬɟ.ɤɚ.ɧɢ.ɟɦ ɲɚ.ɪɢ.ɤɚ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɨɣ ɩɥ.ɨɳ.ɚɞ.ɤɢ ɢ ɛɟ.ɡ ɨɛ.ɬɟ.ɤɚ.ɧɢɹ, ɤɨ.ɬɨ.ɪɵ.ɣ 
ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧ ɧɚ ɪɢ.ɫɭ.ɧɨɤɟ 1.8 (ɚ) ɢ (ɛ). 

Ɋɚ.ɫɫ.ɦɨ.ɬɪ.ɢɦ ɫɥ.ɭɱ.ɚɣ ɛɟ.ɡ ɨɛ.ɬɟ.ɤɚ.ɧɢ.ɹ ɲɚ.ɪɢ.ɤɚ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɨɣ ɩɥ.ɨɳ.ɚɞ.ɤɢ. ɉɪ.ɢ 
ɨɫ.ɟɜ.ɵɯ ɧɚ.ɝɪ.ɭɡ.ɤɚ.ɯ ɡɚ.ɞɚ.ɱɚ ɦɨ.ɠɟ.ɬ ɪɚ.ɫɫɦɚɬ.ɪɢ.ɜɚ.ɬɶ.ɫɹ ɤɚ.ɤ ɨɫ.ɟɫ.ɢɦ.ɦɟ.ɬɪ.ɢɱ.ɧɚɹ 
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ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧ.ɵɟ ɧɚ ɪɢ.ɫɭɧɤɟ 1.8 (ɜ). ɇɢ.ɠɧ.ɹɹ ɫɬ.ɨɪ.ɨɧ.ɚ ɩɥ.ɚɬ.ɵ ɡɚ.ɤɪ.ɟɩ.ɥɟ.ɧɚ. 
ȼɟ.ɪɯ.ɧɹ.ɹ ɫɬ.ɨɪ.ɨɧ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ ɩɟ.ɪɟ.ɦɟ.ɳɚ.ɟɬ.ɫɹ ɜɟ.ɪɬ.ɢɤ.ɚɥ.ɶɧ.ɨ ɧɚ ɡɚ.ɞɚ.ɧɧ.ɭɸ 
ɜɟ.ɥɢ.ɱɢ.ɧɭ. ɇɚ ɥɟ.ɜɨ.ɣ ɝɪ.ɚɧ.ɢɰ.ɟ ɫɬ.ɚɜ.ɢɬ.ɫɹ ɭɫ.ɥɨ.ɜɢ.ɟ ɫɢ.ɦɦ.ɟɬ.ɪɢ.ɢ.  

ȼɟ.ɥɢ.ɱɢ.ɧɚ ɪɚ.ɫɬ.ɹɝ.ɢɜ.ɚɸ.ɳɟ.ɣ ɫɢ.ɥɵ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɬ.ɫɹ ɩɨ ɮɨ.ɪɦ.ɭɥɟ 
 

nn

S

F dS 
,               (1.12) 

 
ɝɞ.ɟ  S - ɩɥ.ɨɳ.ɚɞ.ɶ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɨɝ.ɨ ɫɟ.ɱɟ.ɧɢ.ɹ ɷɥ.ɟɦ.ɟɧ.ɬɚ BGA.; 

        nn  - ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ, ɧɨ.ɪɦ.ɚɥ.ɶɧ.ɵɟ ɤ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɫɟ.ɱɟ.ɧɢ.ɹ.  
Ɇɚ.ɬɟ.ɪɢ.ɚɥ ɩɪ.ɢɩ.ɨɹ ɭɩ.ɪɭ.ɝɨ.ɩɥ.ɚɫ.ɬɢ.ɱɟɧ. 
ȼ ɪɚ.ɫɱ.ɟɬ.ɚɯ ɷɥ.ɟɦ.ɟɧ.ɬ BG.A ɢɦ.ɟɥ ɞɢ.ɚɦ.ɟɬ.ɪ 0,5 ɦɦ, 0,6 ɦɦ, 0,7 ɦɦ, ɚ 

ɞɢ.ɚɦ.ɟɬ.ɪ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɵɯ ɩɥ.ɨɳ.ɚɞ.ɨɤ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɟɧ.ɧɨ ɪɚ.ɜɧ.ɹɥ.ɫɹ 0,16 ɦɦ, 0,19 ɦɦ, 
0,23 ɦɦ. Ɉɬ.ɧɨ.ɲɟ.ɧɢ.ɟ ɪɚ.ɡɦ.ɟɪ.ɚ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɵɯ ɩɥ.ɨɳ.ɚɞ.ɨɤ ɤ ɪɚ.ɡɦ.ɟɪ.ɭ ɷɥ.ɟɦ.ɟɧ.ɬɚ 
BG.A ɩɪ.ɢɛ.ɥɢ.ɡɢ.ɬɟ.ɥɶ.ɧɨ ɪɚ.ɜɧ.ɨ 0,32.  

 

 

 
ɚ)                                 ɛ)                                 ɜ) 

 
ɚ) ɫɥ.ɭɱ.ɚɣ ɫ ɨɛ.ɬɟ.ɤɚ.ɧɢ.ɟɦ, ɛ) ɫɥ.ɭɱ.ɚɣ ɛɟ.ɡ ɨɛ.ɬɟ.ɤɚ.ɧɢ.ɹ, ɜ) ɪɚ.ɫɱ.ɟɬ.ɧɚ.ɹ ɦɨ.ɞɟ.ɥɶ 

 
Ɋɢ.ɫɭ.ɧɨ.ɤ 1.8 – ɂɫ.ɫɥ.ɟɞ.ɨɜ.ɚɧ.ɢɹ ɇȾɋ.BGA. ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ ɩɪ.ɢ ɪɚ.ɫɬ.ɹɝ.ɢɜ.ɚɸ.ɳɢ.ɯ 

ɧɚ.ɝɪ.ɭɡ.ɤɚɯ 
 

ɇɟ.ɫɭ.ɳɚ.ɹ ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɶ ɷɥ.ɟɦ.ɟɧ.ɬɚ BG.A ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɥɚ.ɫɶ ɩɨ ɭɪ.ɨɜ.ɧɸ 
ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɟ ɷɥ.ɟɦ.ɟɧ.ɬɚ. Ɇɨ.ɦɟ.ɧɬ, ɤɨ.ɝɞ.ɚ 
ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɶ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɥɨ.ɤɚ.ɥɶ.ɧɨ ɞɨ.ɫɬ.ɢɝ.ɚɥ.ɚ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɩɪ.ɟɞ.ɟɥ.ɚ 
ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ, ɫɱ.ɢɬ.ɚɥ.ɫɹ ɧɚ.ɱɚ.ɥɨ.ɦ ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɹ ɷɥ.ɟɦ.ɟɧ.ɬɚ. 
ȼɨ.ɡɦ.ɨɠ.ɧɨ.ɫɬ.ɶ ɨɬ.ɪɵ.ɜɚ ɩɪ.ɢɩ.ɨɹ ɨɬ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɵɯ ɩɥ.ɨɳ.ɚɞ.ɨɤ ɧɟ ɪɚ.ɫɫ.ɦɚ.ɬɪ.ɢɜ.ɚɥ.ɚɫ.ɶ. 

ɇɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.9 (ɚ) ɩɪ.ɢɜ.ɟɞ.ɟɧ.ɵ ɝɪ.ɚɮ.ɢɤ.ɢ ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɹ ɪɚ.ɫɬ.ɹɝ.ɢɜ.ɚɸ.ɳɟ.ɣ 
ɫɢ.ɥɵ, ɞɟ.ɣɫ.ɬɜ.ɭɸ.ɳɟ.ɣ ɧɚ ɷɥ.ɟɦ.ɟɧ.ɬ BGA., ɜ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɢ ɨɬ ɜɟ.ɥɢ.ɱɢ.ɧɵ 
ɜɟ.ɪɬ.ɢɤ.ɚɥ.ɶɧ.ɨɝ.ɨ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ ɢ ɨɬ ɞɢ.ɚɦ.ɟɬ.ɪɚ ɷɥ.ɟɦ.ɟɧ.ɬɚ BGA.. 
ȼɟ.ɥɢ.ɱɢ.ɧɚ U/R ɨɝ.ɪɚ.ɧɢ.ɱɟ.ɧɚ ɡɧ.ɚɱ.ɟɧ.ɢɟ.ɦ 0,005, ɬɚ.ɤ ɤɚ.ɤ ɩɪ.ɢ ɷɬ.ɨɦ 
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ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɶ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɟ ɷɥ.ɟɦ.ɟɧ.ɬɚ BGA. ɞɨ.ɫɬ.ɢɝ.ɚɟ.ɬ ɩɪ.ɟɞ.ɟɥ.ɚ 
ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ. ɉɨ.ɤɚ ɜ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɟ ɩɪ.ɟɨ.ɛɥ.ɚɞ.ɚɸ.ɬ ɭɩ.ɪɭ.ɝɢ.ɟ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ, ɝɪ.ɚɮ.ɢɤ.ɢ 
ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 6ɚ ɩɨ.ɤɚ.ɡɵ.ɜɚ.ɸɬ ɩɪ.ɹɦ.ɭɸ ɩɪ.ɨɩ.ɨɪ.ɰɢ.ɨɧ.ɚɥ.ɶɧ.ɨɫ.ɬɶ ɜ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɢ 
F(U/R). Ɋɚ.ɡɜ.ɢɬ.ɢɟ ɩɥ.ɚɫ.ɬɢ.ɱɟ.ɫɤ.ɢɯ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɣ ɩɪ.ɢɜ.ɨɞ.ɢɬ ɤ ɧɚ.ɪɭ.ɲɟ.ɧɢ.ɸ ɷɬ.ɨɣ 
ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɢ. ɂɡ ɪɢ.ɫɭ.ɧɤ.ɚ 1.9 (ɚ) ɫɥ.ɟɞ.ɭɟ.ɬ, ɱɬ.ɨ ɧɟ.ɫɭ.ɳɚ.ɹ ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɶ ɷɥ.ɟɦ.ɟɧ.ɬɚ 
BG.A ɩɪ.ɢ ɪɚ.ɫɬ.ɹɝ.ɢɜ.ɚɸ.ɳɟ.ɣ ɧɚ.ɝɪ.ɭɡ.ɤɟ ɪɚ.ɜɧ.ɚ: 1,8 ɇ (d=0,7 ɦɦ); 1,33 ɇ (d=0,6 ɦɦ); 
0,93 ɇ (d=0,5 ɦɦ).  

ɇɚ ɪɢ.ɫɭɧɤɟ 1.9 (ɛ) ɩɨ.ɤɚ.ɡɚ.ɧɚ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɦɚ.ɤɫ.ɢɦ.ɭɦ.ɚ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ 
ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɷɥ.ɟɦ.ɟɧ.ɬɟ BG.A ɨɬ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɜɟ.ɪɬ.ɢɤ.ɚɥ.ɶɧ.ɨɝ.ɨ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ 
ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ, ɨɬ.ɧɟ.ɫɟ.ɧɧ.ɨɝ.ɨ ɤ ɪɚ.ɞɢ.ɭɫ.ɭ ɷɥ.ɟɦ.ɟɧ.ɬɚ(U/R). 

 

 

ɚ)                                                                           ɛ) 
ɚ) ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɪɚ.ɫɬ.ɹɝ.ɢɜ.ɚɸ.ɳɟ.ɣ ɫɢ.ɥɵ ɨɬ ɜɟ.ɪɬ.ɢɤ.ɚɥ.ɶɧ.ɨɝ.ɨ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ ɤɨ.ɪɩ.ɭɫ.ɚ 

ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ; ɛ) ɨɛ.ɨɛ.ɳɟ.ɧɧ.ɚɹ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɦɚ.ɤɫ.ɢɦ.ɭɦ.ɚ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ 
ɷɥ.ɟɦ.ɟɧ.ɬɟ BGA.ɨɬ ɜɟ.ɪɬ.ɢɤ.ɚɥ.ɶɧ.ɨɝ.ɨ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ 

 
Ɋɢ.ɫɭ.ɧɨ.ɤ 1.9–Ɋ.ɟɡ.ɭɥ.ɶɬ.ɚɬ.ɵ ɪɟ.ɲɟ.ɧɢɹ 

 
ɇɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.10 ɩɨ.ɤɚ.ɡɚ.ɧɨ ɪɚ.ɫɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ 

ɜ ɷɥ.ɟɦ.ɟɧ.ɬɟ BG.A ɩɟ.ɪɟ.ɞ ɧɚ.ɱɚ.ɥɨ.ɦ ɟɝ.ɨ ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɹ, ɤɨ.ɝɞ.ɚ ɞɨ.ɫɬ.ɢɝ.ɚɟ.ɬɫ.ɹ ɩɪ.ɟɞ.ɟɥ 
ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ. ȼɢ.ɞɧ.ɨ, ɱɬ.ɨ ɩɥ.ɚɫ.ɬɢ.ɱɟ.ɫɤ.ɢɟ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ ɨɯ.ɜɚ.ɬɵ.ɜɚ.ɸɬ 
ɧɢ.ɠɧ.ɸɸ ɢ ɜɟ.ɪɯ.ɧɸ.ɸ ɱɚ.ɫɬ.ɢ ɨɛ.ɴɟ.ɦɚ ɷɥ.ɟɦ.ɟɧ.ɬɚ BG.A (ɩɪ.ɟɞ.ɟɥ ɬɟ.ɤɭ.ɱɟ.ɫɬ.ɢ 2,6107 
ɉɚ). ɐɟ.ɧɬ.ɪɚ.ɥɶ.ɧɚ.ɹ ɢ ɩɟ.ɪɢ.ɮɟ.ɪɢ.ɣɧ.ɚɹ ɱɚ.ɫɬ.ɢ ɨɫ.ɬɚ.ɸɬ.ɫɹ ɜ ɨɛ.ɥɚ.ɫɬ.ɢ ɭɩ.ɪɭ.ɝɢ.ɯ 
ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɣ. 
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Ɋɢ.ɫɭ.ɧɨ.ɤ 1.10- Ɋɚ.ɫɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɷɥ.ɟɦ.ɟɧ.ɬɟ BG.A 
ɩɟ.ɪɟ.ɞ ɧɚ.ɱɚ.ɥɨ.ɦ ɟɝ.ɨ ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɹ (ɪɚ.ɫɬ.ɹɝ.ɢɜ.ɚɸ.ɳɢ.ɟ ɧɚ.ɝɪ.ɭɡ.ɤɢ) 

 
ɇɟ.ɫɭ.ɳɢ.ɟ ɫɜ.ɨɣ.ɫɬ.ɜɚ ɷɥ.ɟɦ.ɟɧ.ɬɚ BG.A ɩɪ.ɢ ɫɞ.ɜɢ.ɝɨ.ɜɵ.ɯ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹɯ 

ɤɨ.ɪɩ.ɭɫɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɸɬ.ɫɹ ɢɡ ɪɟ.ɲɟ.ɧɢ.ɹ ɬɪ.ɟɯ.ɦɟ.ɪɧ.ɨɣ ɡɚ.ɞɚ.ɱɢ. Ɉɞ.ɧɚ.ɤɨ 
ɷɬ.ɨ ɪɟ.ɲɟ.ɧɢ.ɟ ɨɛ.ɥɚ.ɞɚ.ɟɬ ɫɢ.ɦɦ.ɟɬ.ɪɢ.ɟɣ ɨɬ.ɧɨ.ɫɢ.ɬɟ.ɥɶ.ɧɨ ɩɥ.ɨɫ.ɤɨ.ɫɬ.ɢ ɩɪ.ɨɯ.ɨɞ.ɹɳ.ɟɣ 
ɱɟ.ɪɟ.ɡ ɨɫ.ɶ ɫɢ.ɦɦ.ɟɬ.ɪɢ.ɢ ɷɥ.ɟɦ.ɟɧ.ɬɚ BG.A. ɉɨ.ɷɬ.ɨɦ.ɭ ɫɥ.ɟɞ.ɭɟ.ɬ ɪɚ.ɫɫ.ɦɚ.ɬɪ.ɢɜ.ɚɬ.ɶ 
ɬɨ.ɥɶ.ɤɨ ɩɨ.ɥɨ.ɜɢ.ɧɭ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ, ɤɨ.ɬɨ.ɪɚ.ɹ ɥɟ.ɠɢ.ɬ ɩɨ ɨɞ.ɧɭ ɢɡ ɫɬ.ɨɪ.ɨɧ ɩɥ.ɨɫ.ɤɨ.ɫɬ.ɢ 
ɫɢ.ɦɦ.ɟɬ.ɪɢ.ɢ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧ.ɵɣ ɧɚ ɪɢ.ɫɭɧɤɟ 1.11. 

 

 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 1.11 – Ʉɨ.ɧɟ.ɱɧ.ɨ-ɷɥ.ɟɦ.ɟɧ.ɬɧ.ɚɹ ɦɨ.ɞɟ.ɥɶ ɷɥ.ɟɦ.ɟɧ.ɬɚ BGA. 
 

ɋ ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɢ.ɟɦ ɬɪ.ɟɯ.ɦɟ.ɪɧ.ɨɣ ɦɨ.ɞɟ.ɥɢ ɛɵ.ɥɢ ɩɪ.ɨɜ.ɟɞ.ɟɧ.ɵ ɪɚ.ɫɱ.ɟɬ.ɵ, 
ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ ɤɨ.ɬɨ.ɪɵ.ɯ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɵ ɧɚ ɪɢ.ɫɭ.ɧɤɟ 2.6. ɉɨ.ɫɬ.ɪɨ.ɟɧ.ɚ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ 
ɜɟ.ɥɢ.ɱɢ.ɧɵ ɫɢ.ɥɵ, ɞɟ.ɣɫ.ɬɜ.ɭɸ.ɳɟ.ɣ ɜ ɷɥ.ɟɦ.ɟɧ.ɬɟ BG.A, ɩɪ.ɢ ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɨɦ 
ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɢ ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧ.ɵɣ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.12(ɚ). 
Ɋɚ.ɫɱ.ɟɬ.ɵ ɩɨ.ɤɚ.ɡɵ.ɜɚ.ɸɬ, ɱɬ.ɨ ɧɟ.ɫɭ.ɳɚ.ɹ ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɶ ɷɥ.ɟɦ.ɟɧ.ɬɚ BG.A ɩɪ.ɢ 
ɫɞ.ɜɢ.ɝɨ.ɜɨ.ɣ ɧɚ.ɝɪ.ɭɡ.ɤɟ ɪɚ.ɜɧ.ɚ: 0,2 ɇ (d=0,7 ɦɦ); 0,15 ɇ (d=0,6  ɦɦ); 0,1 ɇ (d=0,5 
ɦɦ).  

ɇɚ ɪɢ.ɫɭ.ɧɤɟ 1.12 (ɛ) ɩɨ.ɤɚ.ɡɚ.ɧɚ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɦɚ.ɤɫ.ɢɦ.ɭɦ.ɚ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ 
ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɷɥ.ɟɦ.ɟɧ.ɬɟ BG.A ɨɬ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɨɝ.ɨ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ 
ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ. ȼɢ.ɞɧ.ɨ, ɱɬ.ɨ ɩɪ.ɢ U/R < 0.001 ɝɪ.ɚɮ.ɢɤ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɩɪ.ɹɦ.ɵɦ. 
ɗɬ.ɨ ɝɨ.ɜɨ.ɪɢ.ɬ ɨ ɬɨ.ɦ, ɱɬ.ɨ ɷɥ.ɟɦ.ɟɧ.ɬ BG.A ɪɚ.ɛɨ.ɬɚ.ɟɬ ɜ ɨɛ.ɥɚ.ɫɬ.ɢ ɭɩ.ɪɭ.ɝɢ.ɯ 
ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɣ. ɉɪ.ɢ U/R > 0.001 ɛɵ.ɫɬ.ɪɨ ɪɚ.ɫɬ.ɟɬ ɜɥ.ɢɹ.ɧɢ.ɟ ɷɮ.ɮɟ.ɤɬ.ɨɜ 
ɩɥ.ɚɫ.ɬɢ.ɱɧ.ɨɫ.ɬɢ, ɱɬ.ɨ ɩɪ.ɢɜ.ɨɞ.ɢɬ ɤ ɢɡ.ɥɨ.ɦɭ ɝɪ.ɚɮ.ɢɤ.ɚ. ɉɨ.ɫɥ.ɟɞ.ɭɸ.ɳɟ.ɟ ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɟ 
ɜɟ.ɥɢ.ɱɢ.ɧɵ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɨɣ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɨɛ.ɭɫ.ɥɨ.ɜɥ.ɟɧ.ɨ 
ɩɨ.ɫɬ.ɟɩ.ɟɧ.ɧɵ.ɦ ɭɩ.ɪɨ.ɱɧ.ɟɧ.ɢɟ.ɦ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ ɩɪ.ɢ ɪɨ.ɫɬ.ɟ ɩɥ.ɚɫ.ɬɢ.ɱɟ.ɫɤ.ɢɯ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɣ.   
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a) ɛ) 

 
a) ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɫɢ.ɥɵ, ɞɟ.ɣɫ.ɬɜ.ɭɸ.ɳɟ.ɣ ɜ ɷɥ.ɟɦ.ɟɧ.ɬɟ BG.A, ɨɬ ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɨɝ.ɨ 
ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ; ɛ) ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɦɚ.ɤɫ.ɢɦ.ɭɦ.ɚ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ 

ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɷɥ.ɟɦ.ɟɧ.ɬɟ BG.A ɨɬ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɨɝ.ɨ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ ɤɨ.ɪɩ.ɭɫ.ɚ 
ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ 

Ɋɢ.ɫɭ.ɧɨ.ɤ 1.12 – Ɋɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ ɪɟ.ɲɟ.ɧɢɹ 
Ɋɚ.ɫɫ.ɦɨ.ɬɪ.ɢɦ ɫɥ.ɭɱ.ɚɣ ɧɚ.ɬɟ.ɤɚ.ɧɢ.ɹ ɩɪ.ɢɩ.ɨɹ ɧɚ.ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɭɸ ɩɥ.ɨɳ.ɚɞ.ɤɭ. ɂɡ 

ɩɪ.ɨɜ.ɟɞ.ɟɧ.ɧɨ.ɝɨ ɜɵ.ɲɟ ɚɧ.ɚɥ.ɢɡ.ɚ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɨ, ɱɬ.ɨ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɧɵ.ɟ ɫɜ.ɨɣ.ɫɬ.ɜɚ 
ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɨɝ.ɨ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ ɬɢ.ɩɚ BGA. ɥɢ.ɧɟ.ɣɧ.ɨ ɡɚ.ɜɢ.ɫɹ.ɬ ɨɬ ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɹ 
ɞɢ.ɚɦ.ɟɬ.ɪɚ ɲɚ.ɪɢ.ɤɚ, ɩɨ.ɷɬ.ɨɦ.ɭ ɪɟ.ɲɟ.ɧɨ, ɞɥ.ɹ ɞɚ.ɧɧ.ɨɝ.ɨ ɫɥ.ɭɱ.ɚɹ ɪɚ.ɫɫ.ɦɨ.ɬɪ.ɟɬ.ɶ 
ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɨɟ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɟ ɞɢ.ɚɦ.ɟɬ.ɪɨ.ɦ 0,7 ɦɦ, ɤɚ.ɤ ɧɚ.ɢɛ.ɨɥ.ɟɟ ɩɪ.ɨɱ.ɧɨ.ɟ. ɋ 
ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɢ.ɟɦ ɬɪ.ɟɯ.ɦɟ.ɪɧ.ɨɣ ɦɨ.ɞɟ.ɥɢ ɛɵ.ɥɢ ɩɪ.ɨɜ.ɟɞ.ɟɧ.ɵ ɪɚ.ɫɱ.ɟɬ.ɵ, ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ 
ɤɨ.ɬɨ.ɪɵ.ɯ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɵ ɧɚ ɪɢ.ɫɭ.ɧɤɟ 2.7. ɉɨ.ɫɬ.ɪɨ.ɟɧ.ɚ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɜɟ.ɥɢ.ɱɢ.ɧɵ 
ɫɢ.ɥɵ, ɞɟ.ɣɫ.ɬɜ.ɭɸ.ɳɟ.ɣ ɜ ɷɥ.ɟɦ.ɟɧ.ɬɟ BG.A, ɩɪ.ɢ ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɨɦ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɢ 
ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧɨɣ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.13 (ɚ). Ɋɚ.ɫɱ.ɟɬ.ɵ 
ɩɨ.ɤɚ.ɡɵ.ɜɚ.ɸɬ, ɱɬ.ɨ ɧɟ.ɫɭ.ɳɚ.ɹ ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɶ ɷɥ.ɟɦ.ɟɧ.ɬɚ BG.A ɩɪ.ɢ ɫɞ.ɜɢ.ɝɨ.ɜɨ.ɣ 
ɧɚ.ɝɪ.ɭɡ.ɤɟ ɪɚ.ɜɧ.ɚ 4,3 ɇ. ɇɚ ɪɢ.ɫɭ.ɧɤɟ 1.13 (ɛ) ɩɨ.ɤɚ.ɡɚ.ɧɚ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɦɚ.ɤɫ.ɢɦ.ɭɦ.ɚ 
ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɷɥ.ɟɦ.ɟɧ.ɬɟ BG.A ɨɬ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɨɝ.ɨ 
ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ.  

 

a) ɛ) 
 

a) ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɫɢ.ɥɵ, ɞɟ.ɣɫ.ɬɜ.ɭɸ.ɳɟ.ɣ ɜ ɷɥ.ɟɦ.ɟɧ.ɬɟ BG.A, ɨɬ ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɨɝ.ɨ 
ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ; ɛ) ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɦɚ.ɤɫ.ɢɦ.ɭɦ.ɚ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ 

ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɷɥ.ɟɦ.ɟɧ.ɬɟ BG.A ɨɬ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɨɝ.ɨ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ ɤɨ.ɪɩ.ɭɫ.ɚ 
ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ 
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Ɋɢ.ɫɭ.ɧɨ.ɤ 1.13 – Ɋɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ ɪɟ.ɲɟ.ɧɢɹ 

 
ɇɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.14 ɩɨ.ɤɚ.ɡɚ.ɧɨ ɪɚ.ɫɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ 

ɜ ɷɥ.ɟɦ.ɟɧ.ɬɟ BG.A ɜ ɨɛ.ɨɢ.ɯ ɫɥ.ɭɱ.ɚɹ.ɯ ɩɟ.ɪɟ.ɞ ɧɚ.ɱɚ.ɥɨ.ɦ ɟɝ.ɨ ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɹ, ɤɨ.ɝɞ.ɚ 
ɞɨ.ɫɬ.ɢɝ.ɚɟ.ɬɫ.ɹ ɩɪ.ɟɞ.ɟɥ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ. Ɉɛ.ɥɚ.ɫɬ.ɶ ɩɥ.ɚɫ.ɬɢ.ɱɟ.ɫɤ.ɢɯ 
ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɣ ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɚ ɜɛ.ɥɢ.ɡɢ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɵɯ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɟɣ. 

 

 

      ɚ)                            ɛ) 
 

ɚ) ɫɥ.ɭɱ.ɚɣ ɛɟ.ɡ ɨɛ.ɬɟ.ɤɚ.ɧɢ.ɹ ɩɪ.ɢɩ.ɨɟ.ɦ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɨɣ ɩɥ.ɨɳ.ɚɞ.ɤɢ, ɛ) ɫɥ.ɭɱ.ɚɣ ɫ ɨɛ.ɬɟ.ɤɚ.ɧɢ.ɟɦ 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 1.14 - Ɋɚ.ɫɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɷɥ.ɟɦ.ɟɧ.ɬɟ BG.A 
ɩɟ.ɪɟ.ɞ ɧɚ.ɱɚ.ɥɨ.ɦ ɟɝ.ɨ ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɹ (ɫɞ.ɜɢ.ɝɨ.ɜɵ.ɟ ɧɚ.ɝɪ.ɭɡ.ɤɢ) 

 
ɇɟ.ɫɭ.ɳɢ.ɟ ɫɜ.ɨɣ.ɫɬ.ɜɚ ɷɥ.ɟɦ.ɟɧ.ɬɚ PGA. ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɥɢ.ɫɶ ɞɥ.ɹ ɪɚ.ɫɬ.ɹɝ.ɢɜ.ɚɸ.ɳɢ.ɯ 

ɧɚ.ɝɪ.ɭɡ.ɨɤ. ȼ ɨɛ.ɳɟ.ɣ ɩɨ.ɫɬ.ɚɧ.ɨɜ.ɤɟ ɷɬ.ɚ ɡɚ.ɞɚ.ɱɚ ɧɟ ɨɬ.ɥɢ.ɱɚ.ɟɬ.ɫɹ ɨɬ ɚɧ.ɚɥ.ɨɝ.ɢɱ.ɧɨ.ɣ 
ɡɚ.ɞɚ.ɱɢ ɞɥ.ɹ ɷɥ.ɟɦ.ɟɧ.ɬɚ BG.A ɢ ɪɚ.ɫɫ.ɦɚ.ɬɪ.ɢɜ.ɚɟ.ɬɫ.ɹ ɤɚ.ɤ ɨɫ.ɟɫ.ɢɦ.ɦɟ.ɬɪ.ɢɱ.ɧɚɹ. 
ɋɭ.ɳɟ.ɫɬ.ɜɟ.ɧɧ.ɨɟ ɪɚ.ɡɥ.ɢɱ.ɢɟ ɫɨ.ɫɬ.ɨɢ.ɬ ɜ ɬɨ.ɦ, ɱɬ.ɨ ɷɥ.ɟɦ.ɟɧ.ɬ BG.A, ɫɜ.ɹɡ.ɵɜ.ɚɸ.ɳɢ.ɣ 
ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɭ ɢ ɩɥ.ɚɬ.ɭ, ɹɜ.ɥɹ.ɟɬ.ɫɹ ɝɟ.ɨɦ.ɟɬ.ɪɢ.ɱɟ.ɫɤ.ɢ ɛɨ.ɥɶ.ɲɢ.ɦ ɨɛ.ɴɟ.ɤɬ.ɨɦ ɜ ɪɚ.ɦɤ.ɚɯ 
ɪɚ.ɫɫ.ɦɚ.ɬɪ.ɢɜ.ɚɟ.ɦɨ.ɣ ɡɚ.ɞɚ.ɱɢ. ȼ ɫɥ.ɭɱ.ɚɟ ɫ PGA. ɩɪ.ɢɩ.ɨɣ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɬɨ.ɧɤ.ɨɣ 
ɩɪ.ɨɫ.ɥɨ.ɣɤ.ɨɣ ɦɟ.ɠɞ.ɭ ɬɨ.ɪɰ.ɨɦ ɫɬ.ɟɪ.ɠɧ.ɟɜ.ɨɝ.ɨ ɤɨ.ɧɬ.ɚɤ.ɬɚ ɢ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɨɣ ɩɥ.ɨɳ.ɚɞ.ɤɨ.ɣ 
ɧɚ ɩɥ.ɚɬ.ɟ. ȼ ɬɨ.ɠɟ ɜɪ.ɟɦ.ɹ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɧɨ-ɞɟ.ɮɨ.ɪɦ.ɢɪ.ɨɜ.ɚɧ.ɧɨ.ɟ ɫɨ.ɫɬ.ɨɹ.ɧɢ.ɟ ɷɬ.ɨɣ 
ɩɪ.ɨɫ.ɥɨ.ɣɤ.ɢ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɹ.ɟɬ ɧɚ.ɢɛ.ɨɥ.ɶɲ.ɢɣ ɢɧ.ɬɟ.ɪɟ.ɫ, ɬɚ.ɤ ɤɚ.ɤ ɢɦ.ɟɧ.ɧɨ ɨɧ.ɚ ɨɬ.ɜɟ.ɱɚ.ɟɬ 
ɡɚ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɶ ɪɚ.ɫɫ.ɦɚ.ɬɪ.ɢɜ.ɚɟ.ɦɨ.ɝɨ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ.  

Ɉɛ.ɳɢ.ɣ ɜɢ.ɞ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ ɩɨ.ɤɚ.ɡɚ.ɧ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.15. ȼ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧ.ɨɣ 
ɪɚ.ɫɱ.ɟɬ.ɧɨ.ɣ ɦɨ.ɞɟ.ɥɢ ɬɨ.ɥɳ.ɢɧ.ɚ ɩɪ.ɢɩ.ɨɹ ɦɟ.ɠɞ.ɭ ɫɬ.ɟɪ.ɠɧ.ɟɜ.ɵɦ ɤɨ.ɧɬ.ɚɤ.ɬɨ.ɦ ɢ 
ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɨɣ ɩɥ.ɨɳ.ɚɞ.ɤɨ.ɣ ɛɵ.ɥɚ ɩɨ.ɫɬ.ɨɹ.ɧɧ.ɨɣ. ȼ ɡɚ.ɞɚ.ɱɟ ɪɚ.ɫɫ.ɦɚ.ɬɪ.ɢɜ.ɚɥ.ɨɫ.ɶ 
ɜɥ.ɢɹ.ɧɢ.ɟ ɨɛ.ɴɟ.ɦɚ ɩɪ.ɢɩ.ɨɹ, ɧɚ.ɧɟ.ɫɟ.ɧɧ.ɨɝ.ɨ ɧɚ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɭɸ ɩɥ.ɨɳ.ɚɞ.ɤɭ, ɧɚ 
ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɶ ɩɨ.ɫɥ.ɟɞ.ɭɸ.ɳɟ.ɝɨ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ. ɗɬ.ɨ ɜɥ.ɢɹ.ɧɢ.ɟ ɦɨ.ɞɟ.ɥɢ.ɪɨ.ɜɚ.ɥɨ.ɫɶ ɩɭ.ɬɟ.ɦ 
ɜɵ.ɫɨ.ɬɵ, ɧɚ ɤɨ.ɬɨ.ɪɭ.ɸ ɡɚ.ɬɟ.ɤɚ.ɥ ɩɪ.ɢɩ.ɨɣ ɩɪ.ɢ ɜɡ.ɚɢ.ɦɨ.ɞɟ.ɣɫ.ɬɜ.ɢɢ ɫɨ ɫɬ.ɟɪ.ɠɧ.ɟɜ.ɵɦ 
ɤɨ.ɧɬ.ɚɤ.ɬɨ.ɦ, ɤɚ.ɤ ɷɬ.ɨ ɩɨ.ɤɚ.ɡɚ.ɧɨ ɧɚ ɜɵ.ɧɨ.ɫɤ.ɚɯ ɪɢ.ɫɭ.ɧɤ.ɚ 1.15 (ɚ). 

ɇɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.15 (ɛ) ɩɨ.ɤɚ.ɡɚ.ɧɚ ɤɨ.ɧɟ.ɱɧ.ɨ-ɷɥ.ɟɦ.ɟɧ.ɬɧ.ɚɹ ɦɨ.ɞɟ.ɥɶ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ. 
ɋɬ.ɚɜ.ɢɥ.ɢɫ.ɶ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɟ ɝɪ.ɚɧ.ɢɱ.ɧɵ.ɟ ɭɫ.ɥɨ.ɜɢ.ɹ: ɧɢ.ɠɧ.ɹɹ ɫɬ.ɨɪ.ɨɧ.ɚ ɩɥ.ɚɬ.ɵ 
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ɡɚ.ɤɪ.ɟɩ.ɥɟ.ɧɚ; ɜɟ.ɪɯ.ɧɹ.ɹ ɫɬ.ɨɪ.ɨɧ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ ɩɟ.ɪɟ.ɦɟ.ɳɚ.ɟɬ.ɫɹ ɜɟ.ɪɬ.ɢɤ.ɚɥ.ɶɧ.ɨ ɧɚ 
ɡɚ.ɞɚ.ɧɧ.ɭɸ ɜɟ.ɥɢ.ɱɢ.ɧɭ; ɧɚ ɥɟ.ɜɨ.ɣ ɝɪ.ɚɧ.ɢɰ.ɟ ɫɬ.ɚɜ.ɢɬ.ɫɹ ɭɫ.ɥɨ.ɜɢ.ɟ ɫɢ.ɦɦ.ɟɬ.ɪɢ.ɢ.  

Ɍɨ.ɥɳ.ɢɧ.ɚ ɫɥ.ɨɹ ɩɪ.ɢɩ.ɨɹ ɩɨ.ɞ ɬɨ.ɪɰ.ɨɦ ɫɬ.ɟɪ.ɠɧ.ɟɜ.ɨɝ.ɨ ɤɨ.ɧɬ.ɚɤ.ɬɚ h=0.01 ɦɦ. 
ȼɵ.ɫɨ.ɬɚ ɧɚ.ɬɟ.ɤɚ.ɧɢ.ɹ ɩɪ.ɢɩ.ɨɹ ɩɪ.ɢɧ.ɢɦ.ɚɥ.ɚ ɡɧ.ɚɱ.ɟɧ.ɢɹ H=0,14 ɦɦ; 0,21 ɦɦ; 

0,07ɦɦ. 

 

    ɚ)     ɛ)           ɜ) 
ɚ) ɪɚ.ɫɱ.ɟɬ.ɧɚ.ɹ ɦɨ.ɞɟ.ɥɶ; ɛ) ɤɨ.ɧɟ.ɱɧ.ɨ-ɷɥ.ɟɦ.ɟɧ.ɬɧɚɹ ɦɨ.ɞɟɥɶ;  ɜ) ɨɛ.ɴɟ.ɦɧɵɣ ɫɥ.ɭɱɚɣ 

 
Ɋɢ.ɫɭ.ɧɨ.ɤ 1.15 – ɂɫ.ɫɥ.ɟɞ.ɨɜ.ɚɧ.ɢɹ ɇȾɋ. PGA. ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ 

 
Ɏɢ.ɡɢ.ɤɨ-ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ ɫɜ.ɨɣ.ɫɬ.ɜɚ ɩɪ.ɢɩ.ɨɹ ɛɵ.ɥɢ ɬɚ.ɤɢ.ɟ ɠɟ, ɱɬ.ɨ ɢ ɜ ɡɚ.ɞɚ.ɱɚ.ɯ 

ɨ BG.A ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɢ. ɗɥ.ɟɦ.ɟɧ.ɬ PGA. ɫɱ.ɢɬ.ɚɥ.ɫɹ ɦɟ.ɞɧ.ɵɦ. ȿɝ.ɨ ɪɚ.ɡɦ.ɟɪ.ɵ: ɞɢ.ɚɦ.ɟɬ.ɪ 
– 0,52 ɦɦ; ɜɵ.ɫɨ.ɬɚ – 2,2 ɦɦ. ɇɚ ɬɨ.ɪɰ.ɟ ɢɦ.ɟɟ.ɬɫ.ɹ ɫɤ.ɪɭ.ɝɥ.ɟɧ.ɢɟ ɫ ɪɚ.ɞɢ.ɭɫ.ɨɦ, ɪɚ.ɜɧ.ɵɦ 
0,026 ɦɦ. 

ɇɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.16 (ɚ) ɩɨ.ɤɚ.ɡɚ.ɧɨ ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɟ ɪɚ.ɫɬ.ɹɝ.ɢɜ.ɚɸ.ɳɟ.ɣ ɫɢ.ɥɵ, 
ɞɟ.ɣɫ.ɬɜ.ɭɸ.ɳɟ.ɣ ɧɚ ɷɥ.ɟɦ.ɟɧ.ɬ PGA ɜ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɢ ɨɬ ɜɟ.ɪɬ.ɢɤ.ɚɥ.ɶɧ.ɨɝ.ɨ 
ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ. Ɇɨ.ɦɟ.ɧɬ, ɤɨ.ɝɞ.ɚ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɶ 
ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɥɨ.ɤɚ.ɥɶ.ɧɨ ɞɨ.ɫɬ.ɢɝ.ɚɥ.ɚ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɩɪ.ɟɞ.ɟɥ.ɚ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ, 
ɫɱ.ɢɬ.ɚɥ.ɫɹ ɧɚ.ɱɚ.ɥɨ.ɦ ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɹ ɷɥ.ɟɦ.ɟɧ.ɬɚ. ɗɬ.ɨɦ.ɭ ɫɨ.ɫɬ.ɨɹ.ɧɢ.ɸ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɟ.ɬ 
ɡɧ.ɚɱ.ɟɧ.ɢɟ U/h=0,5. Ɇɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɚɹ ɧɚ.ɝɪ.ɭɡ.ɤɚ ɧɚ ɷɥ.ɟɦ.ɟɧ.ɬ PGA ɪɚ.ɜɧ.ɹɥ.ɚɫ.ɶ 21,3 ɇ 
(ɇ=0,07 ɦɦ); 20,6 ɇ (ɇ=0,14 ɦɦ); 19,8 ɇ (ɇ=0,21 ɦɦ). Ɂɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ F(U/h) ɜɨ 
ɜɫ.ɟɯ ɫɥ.ɭɱ.ɚɹ.ɯ ɦɨ.ɠɧ.ɨ ɫɱ.ɢɬ.ɚɬ.ɶ ɥɢ.ɧɟ.ɣɧ.ɨɣ. Ɋɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ ɩɨ.ɤɚ.ɡɚ.ɥɢ ɫɥ.ɚɛ.ɭɸ 
ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɨɣ ɪɚ.ɫɬ.ɹɝ.ɢɜ.ɚɸ.ɳɟ.ɣ ɫɢ.ɥɵ ɨɬ ɜɵ.ɫɨ.ɬɵ ɧɚ.ɬɟ.ɤɚ.ɧɢ.ɹ 
ɩɪ.ɢɩ.ɨɹ ɧɚ ɷɥ.ɟɦ.ɟɧ.ɬ PGA. 

ɇɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.16 (ɛ) ɩɪ.ɢɜ.ɟɞ.ɟɧ.ɚ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɦɚ.ɤɫ.ɢɦ.ɭɦ.ɚ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ 
ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɫɥ.ɨɟ ɩɪ.ɢɩ.ɨɹ ɨɬ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɜɟ.ɪɬ.ɢɤ.ɚɥ.ɶɧ.ɨɝ.ɨ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ 
ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ. ȼɫ.ɟ ɝɪ.ɚɮ.ɢɤ.ɢ ɢɦ.ɟɸ.ɬ ɥɢ.ɧɟ.ɣɧ.ɵɟ ɧɚ.ɱɚ.ɥɶ.ɧɵ.ɟ ɭɱ.ɚɫ.ɬɤ.ɢ, 
ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɸ.ɳɢ.ɟ ɥɢ.ɧɟ.ɣɧ.ɵɦ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɹ.ɦ. ɉɪ.ɢ ɞɨ.ɫɬ.ɢɠ.ɟɧ.ɢɢ ɩɪ.ɟɞ.ɟɥ.ɚ 
ɬɟ.ɤɭ.ɱɟ.ɫɬ.ɢ ɩɪ.ɨɢ.ɫɯ.ɨɞ.ɢɬ ɢɡ.ɥɨ.ɦ ɝɪ.ɚɮ.ɢɤ.ɨɜ, ɢ ɞɚ.ɥɶ.ɧɟ.ɣɲ.ɟɟ ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɟ 
ɦɚ.ɤɫ.ɢɦ.ɭɦ.ɚ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɩɪ.ɨɢ.ɫɯ.ɨɞ.ɢɬ ɡɚ ɫɱ.ɟɬ ɩɥ.ɚɫ.ɬɢ.ɱɧ.ɨɝ.ɨ 
ɭɩ.ɪɨ.ɱɧ.ɟɧ.ɢɹ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ.  
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ɚ)        ɛ) 

 
ɚ) ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɫɢ.ɥɵ, ɞɟ.ɣɫ.ɬɜ.ɭɸ.ɳɟ.ɣ ɜ ɷɥ.ɟɦ.ɟɧ.ɬɟ PGA, ɨɬ ɜɟ.ɪɬ.ɢɤ.ɚɥ.ɶɧ.ɨɝ.ɨ 
ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ; ɛ) ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɦɚ.ɤɫ.ɢɦ.ɭɦ.ɚ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ 
ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɫɥ.ɨɟ ɩɪ.ɢɩ.ɨɹ ɨɬ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɜɟ.ɪɬ.ɢɤ.ɚɥ.ɶɧ.ɨɝ.ɨ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ ɤɨ.ɪɩ.ɭɫ.ɚ 

ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 1.16 – Ɋɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ ɪɚ.ɫɱ.ɟɬɚ 
 

ɇɟ.ɫɭ.ɳɢ.ɟ ɫɜ.ɨɣ.ɫɬ.ɜɚ ɷɥ.ɟɦ.ɟɧ.ɬɚ PGA. ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɥɢ.ɫɶ ɞɥ.ɹ ɫɞ.ɜɢ.ɝɨ.ɜɵ.ɯ 
ɧɚ.ɝɪ.ɭɡ.ɨɤ.ɇɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.15 (ɜ) ɩɨ.ɤɚ.ɡɚ.ɧɚ ɤɨ.ɧɟ.ɱɧ.ɨ-ɷɥ.ɟɦ.ɟɧ.ɬɧ.ɚɹ ɦɨ.ɞɟ.ɥɶ 
ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ. ɋɬ.ɚɜ.ɢɥ.ɢɫ.ɶ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɟ ɝɪ.ɚɧ.ɢɱ.ɧɵ.ɟ ɭɫ.ɥɨ.ɜɢ.ɹ: ɧɢ.ɠɧ.ɹɹ ɫɬ.ɨɪ.ɨɧ.ɚ 
ɩɥ.ɚɬ.ɵ ɡɚ.ɤɪ.ɟɩ.ɥɟ.ɧɚ; ɥɟ.ɜɚ.ɹ ɫɬ.ɨɪ.ɨɧ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ ɩɟ.ɪɟ.ɦɟ.ɳɚ.ɟɬ.ɫɹ ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɨ 
ɧɚ ɡɚ.ɞɚ.ɧɧ.ɭɸ ɜɟ.ɥɢ.ɱɢ.ɧɭ.  

Ɍɨ.ɥɳ.ɢɧ.ɚ ɫɥ.ɨɹ ɩɪ.ɢɩ.ɨɹ ɩɨ.ɞ ɬɨ.ɪɰ.ɨɦ ɫɬ.ɟɪ.ɠɧ.ɟɜ.ɨɝ.ɨ ɤɨ.ɧɬ.ɚɤ.ɬɚ h=0.01 ɦɦ. 
ȼɵ.ɫɨ.ɬɚ ɧɚ.ɬɟ.ɤɚ.ɧɢ.ɹ ɩɪ.ɢɩ.ɨɹ ɩɪ.ɢɧ.ɢɦ.ɚɥ.ɚ ɡɧ.ɚɱ.ɟɧ.ɢɹ H=0,07ɦɦ; 0,14 ɦɦ; 

0,21 ɦɦ. 
ɇɟ.ɫɭ.ɳɢ.ɟ ɫɜ.ɨɣ.ɫɬ.ɜɚ ɷɥ.ɟɦ.ɟɧ.ɬɚ PGA. ɩɪ.ɢ ɫɞ.ɜɢ.ɝɨ.ɜɵ.ɯ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹɯ 

ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɥɢ.ɫɶ ɪɟ.ɲɟ.ɧɢ.ɹ ɬɪ.ɟɯ.ɦɟ.ɪɧ.ɨɣ ɡɚ.ɞɚ.ɱɢ. ȼɫ.ɥɟ.ɞɫ.ɬɜ.ɢɟ ɫɢ.ɦɦ.ɟɬ.ɪɢ.ɢ 
ɪɚ.ɫɫ.ɦɚ.ɬɪ.ɢɜ.ɚɟ.ɬɫ.ɹ ɬɨ.ɥɶ.ɤɨ ɩɨ.ɥɨ.ɜɢ.ɧɚ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ, ɤɚ.ɤ ɩɨ.ɤɚ.ɡɚ.ɧɨ ɧɚ ɪɢ.ɫɭ.ɧɤɟ 
1.15 (ɜ). 

ɇɚ ɪɢ.ɫɭ.ɧɤɟ 1.17 (a) ɩɨ.ɤɚ.ɡɚ.ɧɚ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɫɞ.ɜɢ.ɝɨ.ɜɨ.ɣ ɫɢ.ɥɵ, 
ɞɟ.ɣɫ.ɬɜ.ɭɸ.ɳɟ.ɣ ɜ ɷɥ.ɟɦ.ɟɧ.ɬɟ PG.A, ɨɬ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɨɝ.ɨ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ 
ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ. Ɇɚ.ɤɫ.ɢɦ.ɭɦ ɫɞ.ɜɢ.ɝɨ.ɜɨ.ɣ ɫɢ.ɥɵ ɨɝ.ɪɚ.ɧɢ.ɱɟ.ɧ ɞɨ.ɫɬ.ɢɠ.ɟɧ.ɢɟ.ɦ 
ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ, ɞɟ.ɣɫ.ɬɜ.ɭɸ.ɳɢ.ɯ ɜ ɩɪ.ɢɩ.ɨɟ, ɩɪ.ɟɞ.ɟɥ.ɚɩ.ɪɨ.ɱɧ.ɨɫ.ɬɢ 
ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ.  

ɇɚ ɜɟ.ɥɢ.ɱɢ.ɧɭ ɫɞ.ɜɢ.ɝɨ.ɜɨ.ɣ ɫɢ.ɥɵ ɨɤ.ɚɡ.ɵɜ.ɚɟ.ɬ ɫɭ.ɳɟ.ɫɬ.ɜɟ.ɧɧ.ɨɟ ɜɥ.ɢɹ.ɧɢ.ɟ 
ɭɪ.ɨɜ.ɟɧ.ɶ ɧɚ.ɬɟ.ɤɚ.ɧɢ.ɹ ɩɪ.ɢɩ.ɨɹ. Ⱦɥ.ɹ H=0,21 ɦɦ ɢ H=0,07 ɦɦ ɪɚ.ɡɧ.ɢɰ.ɚ ɫɨ.ɫɬ.ɚɜ.ɥɹ.ɟɬ 
1,5 ɇ. 

ɇɚ ɪɢ.ɫɭ.ɧɤɟ 1.17 (ɛ) ɩɪ.ɢɜ.ɟɞ.ɟɧ.ɚ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɦɚ.ɤɫ.ɢɦ.ɭɦ.ɚ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ 
ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɫɥ.ɨɟ ɩɪ.ɢɩ.ɨɹ ɨɬ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɨɝ.ɨ ɫɞ.ɜɢ.ɝɚ ɤɨ.ɪɩ.ɭɫ.ɚ 
ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ. Ɍɚ.ɤ ɠɟ ɤɚ.ɤ ɢ ɜ ɫɥ.ɭɱ.ɚɟ BGA. ɤɨ.ɧɬ.ɚɤ.ɬɚ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧ.ɵɣ ɧɚ 
ɪɢ.ɫɭɧɤɟ 1.9 (ɛ) ɝɪ.ɚɮ.ɢɤ.ɢ ɫɨ.ɫɬ.ɨɹ.ɬ ɢɡ ɞɜ.ɭɯ ɭɱ.ɚɫ.ɬɤ.ɨɜ: ɩɟ.ɪɜ.ɵɣ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɟ.ɬ 
ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɸ.ɳɢ.ɟ ɥɢ.ɧɟ.ɣɧ.ɵɦ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɹ.ɦ; ɜɬ.ɨɪ.ɨɣ - ɩɥ.ɚɫ.ɬɢ.ɱɟ.ɫɤ.ɢɦ 
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ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɹ.ɦ. ɗɬ.ɢ ɭɱ.ɚɫ.ɬɤ.ɢ ɪɚ.ɡɞ.ɟɥ.ɹɸ.ɬɫ.ɹ ɬɨ.ɱɤ.ɨɣ ɢɡ.ɥɨ.ɦɚ ɝɪ.ɚɮ.ɢɤ.ɚ. ȼ ɷɬ.ɨɦ 
ɫɥ.ɭɱ.ɚɟ ɫɭ.ɳɟ.ɫɬ.ɜɟ.ɧɧ.ɚ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɦɚ.ɤɫ.ɢɦ.ɭɦ.ɚ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɨɬ 
ɭɪ.ɨɜ.ɧɹ ɧɚ.ɬɟ.ɤɚ.ɧɢ.ɹ ɩɪ.ɢɩ.ɨɹ.  

 

 
 

a)       ɛ) 
 

ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɫɢ.ɥɵ, ɞɟ.ɣɫ.ɬɜ.ɭɸ.ɳɟ.ɣ ɜ ɷɥ.ɟɦ.ɟɧ.ɬɟ PGA, ɨɬ.ɜɟ.ɥɢ.ɱɢ.ɧɵ 
ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɨɝ.ɨ ɫɞ.ɜɢ.ɝɚ ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ; ɛ) ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɦɚ.ɤɫ.ɢɦ.ɭɦ.ɚ 
ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɫɥ.ɨɟ ɩɪ.ɢɩ.ɨɹ ɨɬ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɨɝ.ɨ 

ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɵ 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 1.17 – Ɋɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ ɪɟ.ɲɟ.ɧɢɹ 
 

ɇɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.18 ɩɨ.ɤɚ.ɡɚ.ɧɨ ɪɚ.ɫɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ 
ɜ ɩɪ.ɢɩ.ɨɟ, ɫɨ.ɟɞ.ɢɧ.ɹɸ.ɳɟ.ɦ ɷɥ.ɟɦ.ɟɧ.ɬ PG.A ɫ ɩɥ.ɚɬ.ɨɣ, ɩɪ.ɢ ɞɟ.ɣɫ.ɬɜ.ɢɢ ɫɞ.ɜɢ.ɝɨ.ɜɵ.ɯ 
ɧɚ.ɝɪ.ɭɡ.ɨɤ. ɉɨ.ɤɚ.ɡɚ.ɧɨ ɪɚ.ɫɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɜɛ.ɥɢ.ɡɢ ɦɨ.ɦɟ.ɧɬ.ɚ ɧɚ.ɱɚ.ɥɚ ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɹ. 
ȼɵ.ɫɨ.ɬɚ ɧɚ.ɬɟ.ɤɚ.ɧɢ.ɹ ɩɪ.ɢɩ.ɨɹ ɪɚ.ɜɧ.ɚ 0,07 ɦɦ. ɂɡ ɪɢ.ɫɭ.ɧɤ.ɚ ɜɢ.ɞɧ.ɨ, ɱɬ.ɨ 
ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ ɡɧ.ɚɱ.ɟɧ.ɢɹ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɞɨ.ɫɬ.ɢɝ.ɚɸ.ɬɫ.ɹ ɧɚ 
ɝɪ.ɚɧ.ɢɰ.ɟ ɩɪ.ɢɩ.ɨɣ - ɷɥ.ɟɦ.ɟɧ.ɬ PG.A. 

 

 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 1.18 – Ɋɚ.ɫɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ ɩɪ.ɢɩ.ɨɟ, 
ɫɨ.ɟɞ.ɢɧ.ɹɸ.ɳɟ.ɦ ɷɥ.ɟɦ.ɟɧ.ɬ PG.A ɫ ɩɥ.ɚɬ.ɨɣ 
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Ɋɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ ɱɢ.ɫɥ.ɟɧ.ɧɨ.ɝɨ ɦɨ.ɞɟ.ɥɢ.ɪɨ.ɜɚ.ɧɢ.ɹ ɩɨ.ɤɚ.ɡɵ.ɜɚ.ɸɬ, ɱɬ.ɨ ɩɪ.ɢ 

ɫɪ.ɚɜ.ɧɢ.ɦɵ.ɯ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɧɵ.ɯ ɪɚ.ɡɦ.ɟɪ.ɚɯ BGA. ɤɨ.ɧɬ.ɚɤ.ɬɨ.ɜ ɢ PGA. ɜɵ.ɜɨ.ɞɨ.ɜ 
ɩɨ.ɫɥ.ɟɞ.ɧɢ.ɟ ɹɜ.ɥɹ.ɸɬ.ɫɹ ɛɨ.ɥɟ.ɟ ɧɚ.ɞɟ.ɠɧ.ɵɦ.ɢ ɫ ɩɨ.ɡɢ.ɰɢ.ɣ ɨɬ.ɪɵ.ɜɧ.ɵɯ ɧɚ.ɝɪ.ɭɡ.ɨɤ ɢ ɩɨ 
ɨɬ.ɪɵ.ɜɧ.ɨɦ.ɭ ɭɫ.ɢɥ.ɢɸ ɧɚ ɩɨ.ɪɹ.ɞɨ.ɤ ɩɪ.ɟɜ.ɨɫ.ɯɨ.ɞɹ.ɬ BGA. ɤɨ.ɧɬ.ɚɤ.ɬɵ. 

ɉɪ.ɢ ɪɚ.ɡɦ.ɟɪ.ɚɯ ɧɚ.ɩɥ.ɵɜ.ɨɜ ɩɪ.ɢɩ.ɨɹ ɧɚ ɰɢ.ɥɢ.ɧɞ.ɪɢ.ɱɟ.ɫɤ.ɭɸ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɶ 
ɤɨ.ɧɬ.ɚɤ.ɬɚ PGA. ɛɨ.ɥɟ.ɟ ɱɟ.ɬɜ.ɟɪ.ɬɢ ɞɢ.ɚɦ.ɟɬ.ɪɚ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɨɝ.ɨ ɜɵ.ɜɨ.ɞɚ ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɹ 
ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɩɪ.ɢ ɨɬ.ɪɵ.ɜɟ ɧɟ ɧɟ.ɫɭ.ɬ. 

Ɋɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ ɢɫ.ɫɥ.ɟɞ.ɨɜ.ɚɧ.ɢɹ ɧɚ ɪɚ.ɫɬ.ɹɝ.ɢɜ.ɚɸ.ɳɢ.ɟ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɩɨ.ɤɚ.ɡɚ.ɥɢ, ɱɬ.ɨ 
ɫɢ.ɫɬ.ɟɦ.ɵ ɜɵ.ɞɟ.ɪɠ.ɢɜ.ɚɸ.ɬ ɧɟ.ɛɨ.ɥɶ.ɲɢ.ɟ ɧɚ.ɝɪ.ɭɡ.ɤɢ, ɩɨ.ɷɬ.ɨɦ.ɭ ɩɪ.ɢ ɢɡ.ɝɨ.ɬɨ.ɜɥ.ɟɧ.ɢɢ ɗɉ, 
ɫɨ.ɞɟ.ɪɠ.ɚɳ.ɢɯ ɜ ɦɨ.ɧɬ.ɚɠ.ɟ ɱɢ.ɩɵ ɫ BGA. ɢ PGA. ɤɨ.ɪɩ.ɭɫ.ɚɦ.ɢ, ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɚ 
ɩɪ.ɨɜ.ɟɪ.ɤɚ ɭɫ.ɬɨ.ɣɱ.ɢɜ.ɨɫ.ɬɢ ɩɚ.ɹɧ.ɵɯ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ ɷɬ.ɢɯ ɫɢ.ɫɬ.ɟɦ ɤ 
ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɨ.ɧɧ.ɵɦ ɧɚ.ɝɪ.ɭɡ.ɤɚ.ɦ. 
Ɉɰ.ɟɧ.ɤɚ ɧɟ.ɫɭ.ɳɟ.ɣ ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɢ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɵɯ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ 

ɉɨ ɩɨ.ɥɭ.ɱɟ.ɧɧ.ɵɦ ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɚ.ɦ ɦɨ.ɞɟ.ɥɢ.ɪɨ.ɜɚ.ɧɢɹ ɇȾ.ɋ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɵɯ 
ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ ɤɨ.ɪɩ.ɭɫ.ɨɜ ɦɢ.ɤɪ.ɨɱ.ɢɩ.ɨɜ (BGA. ɢ PGA.) ɢ ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɚ.ɦ ɞɪ.ɭɝ.ɢɯ 
ɢɫ.ɫɥ.ɟɞ.ɨɜ.ɚɬ.ɟɥ.ɟɣ (ɞɚ.ɧɧ.ɵɟ ɨ ɤɨ.ɪɩ.ɭɫ.ɚɯ ɬɢ.ɩɚ MCS.ɜɡ.ɹɬ.ɵ ɢɡ ɨɬ.ɱɟ.ɬɚ NA.SA) 
ɩɨ.ɫɬ.ɪɨ.ɟɧ ɝɪ.ɚɮ.ɢɤ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɢ ɦɚ.ɤɫ.ɢɦ.ɭɦ.ɚ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ 
ɩɚ.ɹɧ.ɨɦ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɢ (ɜ ɉɚ) ɨɬ ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɨɝ.ɨ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ ɱɢ.ɩɚ 
ɨɬ.ɧɨ.ɫɢɬɟɥ.ɶɧ.ɨ ɩɥ.ɚɬ.ɵ (ɜ ɦɦ) ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧ.ɵɣ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1.19. ɇɚ ɪɢ.ɫɭ.ɧɤɟ 
ɩɪ.ɢɧ.ɹɬ.ɵ ɨɛ.ɨɡ.ɧɚ.ɱɟ.ɧɢ.ɹ: BGA.* - BGA. ɩɪ.ɢ ɨɛ.ɬɟ.ɤɚ.ɧɢ.ɢ ɩɪ.ɢɩ.ɨɹ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɨɣ 
ɩɥ.ɨɳ.ɚɞ.ɤɢ, BGA. – BGA. ɛɟ.ɡ ɨɛ.ɬɟ.ɤɚ.ɧɢ.ɹ. 

 

 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 1.19 – Ɋɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ ɪɚ.ɫɱ.ɟɬɚ 
 

Ⱦɥ.ɹ ɨɰ.ɟɧ.ɤɢ ɧɟ.ɫɭ.ɳɟ.ɣ ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɢ ɪɚ.ɫɫ.ɦɨ.ɬɪ.ɟɧ.ɧɵ.ɯ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɵɯ 
ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ, ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɬ.ɫɹ ɫɞ.ɜɢɝτ ɞɥ.ɹ ɧɢ.ɯ ɩɪ.ɢ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɨ.ɦ ɰɢ.ɤɥ.ɟ ɨɬ – 
30 °C ɞɨ + 70 °ɋ.ɩɨ ɜɵ.ɪɚ.ɠɟ.ɧɢ.ɸ (ɜɡ.ɹɬ.ɨ ɭ R.R. Tu.ma.lla): 

 
))(())(( min00max TTLTTL cbcb             (1.13) 
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ɝɞɟ. L – ɪɚ.ɫɫ.ɬɨ.ɹɧ.ɢɟ ɨɬ ɤɨ.ɧɬ.ɚɤ.ɬɚ ɞɨ ɝɟ.ɨɦ.ɟɬ.ɪɢɱɟɫ.ɤɨ.ɝɨ ɰɟ.ɧɬ.ɪɚ ɤɨ.ɪɩ.ɭɫ.ɚ 
ɦɢ.ɤɪ.ɨɱ.ɢɩ.ɚ; 

αb ɢ αɫ – ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬɵ  ɬɟ.ɩɥ.ɨɜ.ɨɝ.ɨ ɪɚ.ɫɲ.ɢɪ.ɟɧ.ɢɹ ɩɟ.ɱɚ.ɬɧ.ɨɣ ɩɥ.ɚɬ.ɵ ɢ 
ɤɨɪ.ɩɭ.ɫɚ ɦɢ.ɤɪ.ɨɱ.ɢɩ.ɚ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɟɧ.ɧɨ; 

T0, Tmin. ɢ Tmax. –  ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪɚ ɩɪ.ɢ ɧɨ.ɪɦ.ɚɥ.ɶɧ.ɵɯ ɭɫ.ɥɨ.ɜɢ.ɹɯ, 
ɦɢ.ɧɢ.ɦɚ.ɥɶ.ɧɨ.ɟ  ɢ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɨɟ ɡɧ.ɚɱ.ɟɧ.ɢɟ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɵ ɜ ɰɢ.ɤɥ.ɟ 
ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɟɧ.ɧɨ. 

ɑɬ.ɨɛ.ɵ ɩɨ.ɥɭ.ɱɢ.ɬɶ ɡɧ.ɚɱ.ɟɧ.ɢɹ ɦɚ.ɤɫ.ɢɦ.ɭɦ.ɚ ɢɧ.ɬɟ.ɧɫ.ɢɜ.ɧɨ.ɫɬ.ɢ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɜ 
ɩɚ.ɹɧ.ɨɦ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɢ ɤɨ.ɧɬ.ɚɤ.ɬɚ, ɫɨ.ɨɬ.ɧɨ.ɫɢ.ɦ ɫɞ.ɜɢ.ɝ ɫ ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɚ.ɦɢ ɧɚ ɝɪ.ɚɮ.ɢɤ.ɟ. 

ɋɞ.ɜɢ.ɝɨ.ɜɚ.ɹ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɹ ɜɵ.ɱɢ.ɫɥ.ɹɟ.ɬɫ.ɹ ɩɨ ɫɨ.ɨɬ.ɧɨ.ɲɟ.ɧɢ.ɸ (ɟɝ.ɨ ɜɢ.ɞ 
ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɥɫ.ɹ ɢɡ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɣ ɧɚ ɨɞ.ɧɨ.ɨɫ.ɧɨ.ɟ ɪɚ.ɫɬ.ɹɠ.ɟɧ.ɢɟ ɨɛ.ɪɚ.ɡɰ.ɨɜ ɢɡ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ 
ɩɪ.ɢɩ.ɨɹ)  
  ሺ   ሻ  ቀ  ቁ    ቀ  ቁ               (1.14) 

 
ɝɞɟ A1=1.17·1057; 

B1= 22.26; 
E= 16.082·109 ɉɚ.  
Ⱦɥ.ɹ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɹ ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɚ ɰɢ.ɤɥ.ɨɜ ɞɨ ɦɨ.ɦɟ.ɧɬ.ɚ, ɤɨ.ɝɞ.ɚ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɨɟ 

ɩɚ.ɹɧ.ɨɟ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɟ ɩɨ.ɬɟ.ɪɹ.ɟɬ ɫɜ.ɨɸ ɧɟ.ɫɭ.ɳɭ.ɸ ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɶ ɩɪ.ɢ ɡɚ.ɞɚ.ɧɧ.ɨɣ 
ɧɚ.ɝɪ.ɭɡ.ɤɟ, ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɟɬ.ɫɹ ɜɵ.ɪɚ.ɠɟ.ɧɢ.ɟ  

   ሺ ሻ  [    ሺ    ሻ]                    (1.15) 

 
Ⱦɥ.ɹ ɪɚ.ɫɱ.ɟɬ.ɚ ɩɪ.ɢɦ.ɟɧ.ɹɥ.ɢɫ.ɶ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɟ ɞɚ.ɧɧ.ɵɟ: 

 ɫɤ.ɨɪ.ɨɫ.ɬɶ ɧɚ.ɝɪ.ɭɠ.ɟɧ.ɢɹ ν = 1.39·10-3ɰɢ.ɤɥ.ɨɜ/ɫ (ɩɪ.ɨɬ.ɹɠ.ɟɧ.ɧɨ.ɫɬ.ɶ 
ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɨ.ɝɨ; 

 ɰɢ.ɤɥ.ɚ ɩɨ ɜɪ.ɟɦ.ɟɧ.ɢ ɪɚ.ɜɧɚ 1 ɰɢ.ɤɥ.ɭ ɜ 2 ɱɚ.ɫɚ); 
 ɤɨ.ɧɫ.ɬɚ.ɧɬ.ɵ ɦɨ.ɞɟ.ɥɢ C1= 3.3012, ɚ = 6.4411, b = 0.0284; 
 ɩɨ.ɜɪ.ɟɠ.ɞɚ.ɟɦ.ɨɫ.ɬɶ ɢɡ.ɦɟ.ɧɹ.ɟɬ.ɫɹ ɜ ɞɢ.ɚɩ.ɚɡ.ɨɧ.ɟ 0≤ω(t)≤1.  
ɉɨ ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɚ.ɦ ɪɟ.ɲɟ.ɧɢ.ɹ ɩɨ.ɫɬ.ɪɨ.ɟɧ.ɚ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɫɬ.ɟɩ.ɟɧ.ɢ 

ɩɨ.ɜɪ.ɟɠ.ɞɚ.ɟɦ.ɨɫ.ɬɢ ɩɚ.ɹɧ.ɨɝ.ɨ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ ɨɬ ɜɪ.ɟɦ.ɟɧ.ɢ ɪɚ.ɛɨ.ɬɵ ɩɪ.ɢ ɞɚ.ɧɧ.ɨɣ 
ɫɤ.ɨɪ.ɨɫ.ɬɢ ɧɚ.ɝɪ.ɭɠɟɧ.ɢɹ ɞɥ.ɹ ɤɚ.ɠɞ.ɨɝ.ɨ ɬɢ.ɩɚ ɤɨ.ɧɬ.ɚɤ.ɬɨ.ɜ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧ.ɵɣ ɧɚ 
ɪɢ.ɫɭ.ɧɤ.ɟ 1.20. ɇɚ ɝɪ.ɚɮ.ɢɤ.ɟ ɩɨ.ɤɚ.ɡɚ.ɧɨ, ɱɬ.ɨ ɩɪ.ɢ ɞɚ.ɧɧ.ɨɣ ɫɤ.ɨɪ.ɨɫ.ɬɢ ɧɚ.ɝɪ.ɭɠ.ɟɧ.ɢɹ 
ɤɨ.ɪɩ.ɭɫ ɱɢ.ɩɚ ɧɚ PGA. ɤɨ.ɧɬ.ɚɤ.ɬɚ.ɯ ɨɬ.ɪɚ.ɛɨ.ɬɚ.ɟɬ 2500 ɱɚ.ɫɨ.ɜ, ɧɚ BGA. ɤɨ.ɧɬ.ɚɤ.ɬɚ.ɯ 
(ɛɟ.ɡ ɧɚ.ɬɟ.ɤɚ.ɧɢ.ɹ ɩɪ.ɢɩ.ɨɹ ɧɚ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɭɸ ɩɥ.ɨɳ.ɚɞ.ɤɭ) – 3600 ɱɚ.ɫɨ.ɜ, ɧɚ BGA. 
ɤɨ.ɧɬ.ɚɤ.ɬɚ.ɯ (ɫ ɧɚ.ɬɟ.ɤɚ.ɧɢ.ɟɦ ɩɪ.ɢɩ.ɨɹ ɧɚ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɭɸ ɩɥ.ɨɳ.ɚɞ.ɤɭ) – 2250 ɱɚ.ɫɨ.ɜ, ɧɚ 
MCS. ɤɨ.ɧɬ.ɚɤ.ɬɚ.ɯ – 6500 ɱɚ.ɫɨ.ɜ. 

ɉɨ ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɚ.ɦ ɬɟ.ɨɪ.ɟɬ.ɢɱ.ɟɫ.ɤɨ.ɝɨ ɪɚ.ɫɱ.ɟɬ.ɚ  ɞɨ.ɥɝ.ɨɜ.ɟɱ.ɧɨ.ɫɬ.ɢ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɵɯ 
ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ ɤɨ.ɪɩ.ɭɫ.ɚ ɦɢ.ɤɪ.ɨɱ.ɢɩɚ ɫ ɗɉ ɩɪ.ɢ ɬɟ.ɪɦ.ɨɰ.ɢɤ.ɥɢ.ɪɨ.ɜɚ.ɧɢɢ ɫɚ.ɦɵ.ɦ  
ɧɚ.ɞɟ.ɠɧ.ɵɦ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɤɨ.ɪɩ.ɭɫ.ɚ ɧɚ MCS. ɤɨ.ɧɬ.ɚɤ.ɬɚ.ɯ. 
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Ɋɢ.ɫɭ.ɧɨ.ɤ 1.20 – Ɋɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ ɪɚ.ɫɱ.ɟɬɚ 
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2 Ɇɨ.ɞɟ.ɥɢ.ɪɨ.ɜɚ.ɧɢ.ɟ ɫɢ.ɥɨ.ɜɨ.ɣ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢɢ 
 
Ȼɨɥ.ɶɲ.ɢɧ.ɫɬ.ɜɨ ɫɨ.ɜɪ.ɟɦ.ɟɧɧɨ.ɣ ɪɚ.ɞɢ.ɨɷ.ɥɟ.ɤɬ.ɪɨ.ɧɧ.ɨɣ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ ɫɨ.ɱɟ.ɬɚ.ɟɬ ɜ 

ɫɜ.ɨɟ.ɣ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɭɸ ɢ ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɭ.ɸ ɫɨ.ɫɬ.ɚɜ.ɥɹ.ɸɳ.ɢɟ. Ɉɞ.ɧɚ.ɤɨ, 
ɧɟ.ɫɦ.ɨɬ.ɪɹ ɧɚ ɩɨ.ɫɬ.ɨɹ.ɧɧ.ɨɟ ɫɨ.ɜɟ.ɪɲ.ɟɧ.ɫɬ.ɜɨ.ɜɚ.ɧɢ.ɟ ɫɪ.ɟɞ.ɫɬ.ɜ ɤɨ.ɦɩ.ɶɸ.ɬɟ.ɪɧ.ɨɝ.ɨ 
ɦɨ.ɞɟ.ɥɢ.ɪɨ.ɜɚ.ɧɢ.ɹ, ɩɪ.ɨɟ.ɤɬ.ɢɪ.ɨɜ.ɚɧ.ɢɟ  ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɨ.ɣ ɱɚ.ɫɬ.ɢ ɜɟ.ɞɟ.ɬɫ.ɹ ɨɬ.ɞɟ.ɥɶ.ɧɨ ɨɬ 
ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɨɣ, ɜ ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɟ ɱɟ.ɝɨ ɜɨ.ɡɧ.ɢɤ.ɚɸ.ɬ  ɨɲ.ɢɛ.ɤɢ ɤɨ.ɦɩ.ɨɧ.ɨɜ.ɤɢ,  
ɬɪ.ɚɧ.ɫɥ.ɹɰ.ɢɢ, ɡɚ.ɬɪ.ɭɞ.ɧɟ.ɧɨ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɦɚ.ɫɫ.ɨɜɨɢɧ.ɟɪ.ɰɢ.ɨɧ.ɧɵɯ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤ 
ɢ ɬ.ɩ.  Ɍɚ.ɤɠ.ɟ ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦ ɤɨ.ɦɩ.ɥɟ.ɤɫ.ɧɵ.ɣ ɢɧ.ɠɟ.ɧɟ.ɪɧ.ɵɣ ɚɧ.ɚɥ.ɢɡ ɫ ɬɨ.ɱɤ.ɢ ɡɪ.ɟɧ.ɢɹ 
ɦɟ.ɯɚ.ɧɢ.ɤɢ, ɞɢ.ɧɚ.ɦɢ.ɤɢ, ɬɟ.ɩɥ.ɚ, ɫɨ.ɛɫ.ɬɜ.ɟɧ.ɧɨ ɪɚ.ɞɢɨɷ.ɥɟ.ɤɬ.ɪɨ.ɧɢ.ɤɢ, ɚ ɢɧ.ɨɝ.ɞɚ ɢ 
ɨɩ.ɬɢ.ɤɢ ɢ ɫɜ.ɟɬ.ɨɬ.ɟɯ.ɧɢ.ɤɢ. 

ɇɚ.ɢɛ.ɨɥ.ɟɟ ɷɮ.ɮɟ.ɤɬ.ɢɜ.ɧɵ.ɦ ɫɩ.ɨɫ.ɨɛ.ɨɦ ɪɟ.ɲɟ.ɧɢ.ɹ ɷɬ.ɢɯ ɩɪ.ɨɛ.ɥɟ.ɦ ɹɜ.ɥɹ.ɟɬ.ɫɹ 
ɩɪ.ɢɦ.ɟɧ.ɟɧ.ɢɟ ɫɩ.ɟɰ.ɢɚ.ɥɢ.ɡɢ.ɪɨ.ɜɚɧɧ.ɨɝ.ɨ ɩɪ.ɨɝ.ɪɚ.ɦɦ.ɧɨ.ɝɨ ɨɛ.ɟɫ.ɩɟ.ɱɟ.ɧɢ.ɢ, ɤɨ.ɬɨ.ɪɨ.ɟ 
ɹɜɥ.ɹɟ.ɬɫ.ɹ ɩɨ.ɩɭ.ɥɹ.ɪɧ.ɨɣ ɭ ɫɩ.ɟɰ.ɢɚ.ɥɢ.ɫɬ.ɨɜ ɜ ɫɮ.ɟɪ.ɟ ɚɜ.ɬɨ.ɦɚ.ɬɢ.ɡɢ.ɪɨ.ɜɚ.ɧɧ.ɵɯ 
ɢɧ.ɠɟ.ɧɟ.ɪɧ.ɵɯ ɪɚ.ɫɱ.ёɬ.ɨɜ ɋȺɉɊ ɢ ɤɨ.ɧɟ.ɱɧ.ɨ ɷɥ.ɟɦ.ɟɧ.ɬɚ.ɪɧ.ɵɟ ɪɟ.ɲɟ.ɧɢ.ɹ ɥɢ.ɧɟ.ɣɧ.ɵɯ ɢ 
ɧɟ.ɥɢ.ɧɟ.ɣɧ.ɵɯ, ɫɬ.ɚɰ.ɢɨ.ɧɚ.ɪɧ.ɵɯ ɢ ɧɟ.ɫɬ.ɚɰ.ɢɨ.ɧɚ.ɪɧ.ɵɯ ɩɪ.ɨɫ.ɬɪ.ɚɧ.ɫɬ.ɜɟ.ɧɧ.ɵɯ ɡɚ.ɞɚ.ɱ 
ɦɟ.ɯɚ.ɧɢ.ɤɢ ɞɟ.ɮɨ.ɪɦ.ɢɪ.ɭɟ.ɦɨ.ɝɨ ɬɜ.ёɪ.ɞɨ.ɝɨ ɬɟ.ɥɚ ɢ ɦɟ.ɯɚ.ɧɢ.ɤɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ 
(ɜɤ.ɥɸ.ɱɚ.ɹ ɧɟ.ɫɬ.ɚɰ.ɢɨ.ɧɚ.ɪɧ.ɵɟ ɝɟ.ɨɦ.ɟɬ.ɪɢ.ɱɟ.ɫɤ.ɢ ɢ ɮɢ.ɡɢ.ɱɟ.ɫɤ.ɢ ɧɟ.ɥɢ.ɧɟ.ɣɧ.ɵɟ ɡɚ.ɞɚ.ɱɢ 
ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɨɝ.ɨ ɜɡ.ɚɢ.ɦɨ.ɞɟ.ɣɫ.ɬɜ.ɢɹ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ), ɡɚ.ɞɚ.ɱ ɦɟ.ɯɚ.ɧɢ.ɤɢ 
ɠɢ.ɞɤ.ɨɫ.ɬɢ ɢ ɝɚ.ɡɚ, ɬɟ.ɩɥ.ɨɩ.ɟɪ.ɟɞ.ɚɱ.ɢ ɢ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧɚ, ɷɥ.ɟɤ.ɬɪ.ɨɞ.ɢɧ.ɚɦ.ɢɤ.ɢ, 
ɚɤ.ɭɫ.ɬɢ.ɤɢ, ɚ ɬɚ.ɤɠ.ɟ ɦɟ.ɯɚ.ɧɢ.ɤɢ ɫɜ.ɹɡ.ɚɧ.ɧɵ.ɯ ɩɨ.ɥɟ.ɣ. Ⱦɥ.ɹ ɷɬ.ɢɯ ɪɟ.ɲɟ.ɧɢ.ɣ ɜɵ.ɛɪ.ɚɧ.ɚ 
ɩɪ.ɨɝ.ɪɚ.ɦɦ.ɚ An.sys –ɭɧ.ɢɜ.ɟɪ.ɫɚ.ɥɶ.ɧɚ.ɹ ɩɪ.ɨɝ.ɪɚ.ɦɦ.ɧɚ.ɹ ɫɢ.ɫɬ.ɟɦ.ɚ ɤɨɧɟɱɧɨ-
ɷɥɟɦɟɧɬɧɨɝɨ ɚɧ.ɚɥ.ɢɡɚ. 

 ȼ ɷɬ.ɨɣ ɩɪ.ɨɝ.ɪɚ.ɦɦ.ɟ ɛɵ.ɥɢ ɩɨ.ɫɬ.ɪɨ.ɟɧ.ɵ ɦɨ.ɞɟ.ɥɢ ɞɜ.ɭɯ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ, 
ɪɚ.ɫɫ.ɦɚ.ɬɪ.ɢɜ.ɚɟ.ɦɨ.ɣ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ, ɤɨ.ɬɨ.ɪɚ.ɹ ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɟɬ.ɫɹ ɧɚ ɄȺ ɢ 
ɪɚ.ɡɪ.ɚɛ.ɚɬ.ɵɜ.ɚɟ.ɦɚ.ɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ ɫ ɩɪ.ɢɦ.ɟɧ.ɟɧ.ɢɟ ɪɟ.ɛɟ.ɪ ɠɟ.ɫɬ.ɤɨ.ɫɬ.ɢ. 

Ⱦɥ.ɹ ɧɚ.ɱɚ.ɥɚ ɦɨ.ɞɟ.ɥɢ.ɪɨ.ɜɚ.ɧɢ.ɹ ɧɟɨ.ɛɯ.ɨɞ.ɢɦ.ɨ ɩɪ.ɨɜ.ɟɪ.ɢɬ.ɶ ɩɪ.ɢɧ.ɹɬ.ɵɟ 
ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɨ.ɪɫ.ɤɨ-ɬɟ.ɯɧ.ɨɥ.ɨɝ.ɢɱ.ɟɫ.ɤɢ.ɟ ɪɟ.ɲɟ.ɧɢ.ɹ ɧɚ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɶ ɩɪ.ɢ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɢ 
ɤɜ.ɚɡ.ɢɫ.ɬɚ.ɬɢ.ɱɟ.ɫɤ.ɢɯ ɧɚ.ɝɪ.ɭɡ.ɨɤ. 

Ʉɪ.ɢɬ.ɟɪ.ɢɟ.ɦ ɨɰ.ɟɧ.ɤɢ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɫɥ.ɭɠ.ɢɬ ɡɚ.ɩɚ.ɫ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɩɨ ɬɟ.ɤɭ.ɱɟ.ɫɬ.ɢ 
(2.1) ɞɥ.ɹ ɦɟ.ɬɚ.ɥɥ.ɨɜ ɢ ɡɚ.ɩɚ.ɫ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɩɨ ɩɪ.ɟɞ.ɟɥ.ɭ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ (2.2) ɞɥ.ɹ 
ɧɟ.ɦɟ.ɬɚ.ɥɥ.ɨɜ. 

        ,                          (2.1) 

        ,                          (2.2) 

 
ɝɞɟ.    – ɡɚ.ɩɚ.ɫ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɩɨ ɬɟ.ɤɭ.ɱɟ.ɫɬ.ɢ;    – ɡɚ.ɩɚ.ɫ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɩɨ ɩɪ.ɟɞ.ɟɥ.ɭ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ;    – ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɟ ɩɪ.ɟɞ.ɟɥ.ɚ ɬɟ.ɤɭ.ɱɟ.ɫɬ.ɢ;    – ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɟ ɩɪ.ɟɞ.ɟɥ.ɚ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ;    – ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɨɟ ɪɚ.ɫɱ.ɟɬ.ɧɨ.ɟ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɟ ɜ ɩɪ.ɢɛ.ɨɪ.ɟ. 

Ɂɚ.ɩɚ.ɫɵ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ    ɢ    ɞɨ.ɥɠ.ɧɵ ɛɵ.ɬɶ ɧɟ ɦɟ.ɧɟ.ɟ 1. 
Ɇɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ ɜɵ.ɱɢ.ɫɥ.ɹɥ.ɢɫ.ɶ ɩɨ ɦɨ.ɞɟ.ɥɢ Ɏɨ.ɧ Ɇɢ.ɡɟ.ɫɚ. 

https://ru.wikipedia.org/wiki/%D0%A1%D0%90%D0%9F%D0%A0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BA%D0%BE%D0%BD%D0%B5%D1%87%D0%BD%D1%8B%D1%85_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BA%D0%BE%D0%BD%D0%B5%D1%87%D0%BD%D1%8B%D1%85_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2
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Ɋɟ.ɡɨ.ɧɚ.ɧɫ.ɧɵ.ɟ ɱɚ.ɫɬ.ɨɬ.ɵ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɞɨ.ɥɠ.ɧɵ ɛɵ.ɬɶ ɛɨ.ɥɶ.ɲɟ 
150 Ƚɰ. 

2.1 Ɉɩ.ɢɫ.ɚɧ.ɢɟ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢɢ 

  

 
 

  

  
ɚ) ɫɭ.ɳɟ.ɫɬ.ɜɭ.ɸɳ.ɚɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢɹ ɛ) ɪɚ.ɡɪ.ɚɛ.ɚɬ.ɵɜ.ɚɟ.ɦɚ.ɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢɹ 

  

Ɋɢ.ɫɭ.ɧɨ.ɤ 2.1 – Ɉɛ.ɳɢ.ɣ ɜɢɞ. 
 

Ɋɚ.ɫɫ.ɦɚ.ɬɪ.ɢɜ.ɚɸ.ɬɫ.ɹ 2 ɜɚ.ɪɢ.ɚɧ.ɬɚ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢɢ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧ.ɵɟ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 
2.1 ɨɞ.ɢɧ.ɚɤ.ɨɜ.ɨɣ ɦɚ.ɫɫ.ɵ ɢ ɝɚ.ɛɚ.ɪɢ.ɬɧ.ɵɯ ɪɚ.ɡɦ.ɟɪ.ɨɜ. Ʉɚ.ɠɞ.ɚɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ ɫɨ.ɫɬ.ɨɢɬ 
ɢɡ ɚɥ.ɸɦ.ɢɧ.ɢɟ.ɜɨ.ɣ ɪɚ.ɦɤ.ɢ ɫ ɩɥ.ɚɬ.ɚɦ.ɢ ɫɨ ɫɦ.ɨɧ.ɬɢ.ɪɨ.ɜɚ.ɧɧ.ɵɦ.ɢ ɦɧ.ɨɝ.ɨɜ.ɵɜ.ɨɞ.ɧɵ.ɦɢ 
ɗɊ.ɂ. 

ȼ ɬɚ.ɛɥ.ɢɰ.ɟ 2.1 ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɵ ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɟɦ.ɵɟ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɵ ɜ ɦɨ.ɞɟ.ɥɢ. 

Ɍɚ.ɛɥ.ɢɰ.ɚ 2.1 – Ɇɚ.ɬɟ.ɪɢ.ɚɥ.ɵ, ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɟɦ.ɵɟ ɜ ɦɨ.ɞɟ.ɥɢ 

Ɇɚ.ɬɟ.ɪɢ.ɚɥ 
ɉɥ.ɨɬ.ɧɨ.

ɫɬɶ 
, ɤɝ/ɦ3 

Ɇɨ.ɞɭ.ɥɶ 
ɘɧ.ɝɚ 
E, Ƚɉɚ. 

Ʉɨ.ɷɮ. 
ɉɭ.ɚɫ.ɫɨ.ɧɚ 
 

ɉɪ.ɟɞ.ɟɥ 
ɬɟ.ɤɭ.ɱɟ.ɫɬɢ 
Ɍ, Ɇɉɚ. 

ɉɪ.ɟɞ.ɟɥ 
ɉɪ.ɨɱ.ɧɨ.ɫɬɢ 
ȼ, Ɇɉɚ. 

Ⱥɥ.ɸɦ.ɢɧ.ɢɣ  2700 70 0,31 155 330 

Ɇɟ.ɞɶ 8940 130 0,4 280 450 

ɋɬ.ɟɤ.ɥɨ.ɬɟ.ɤɫ.ɬɨ.ɥɢ. 1750 20 0,273 - 300 



 

41 

 

ɬ  

ɉɪ.ɢɩ.ɨɣ ɉɈ.ɋ61 8500 120 0,46 26 47 

Ʉɟ.ɪɚ.ɦɢ.ɤɚ 3880 247 0,22 - 280 

ɋɨ.ɝɥ.ɚɫ.ɧɨ ɧɨ.ɪɦ.ɚɦ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ, ɩɪ.ɢɧ.ɹɬ.ɵɦ ɜ ȺɈ «ɂ.ɋɋ», ɜɵ.ɛɪ.ɚɧ.ɵ 
ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ ɬɪ.ɟɛ.ɨɜ.ɚɧ.ɢɹ ɩɨ ɫɬ.ɨɣ.ɤɨ.ɫɬ.ɢ ɛɨ.ɪɬ.ɨɜ.ɨɣ ɪɚ.ɞɢ.ɨɷ.ɥɟ.ɤɬ.ɪɨ.ɧɧ.ɨɣ 
ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ (ɊɗȺ) ɤ ɤɜ.ɚɡ.ɢɫ.ɬɚ.ɬɢ.ɱɟ.ɫɤ.ɢɦ ɧɚ.ɝɪ.ɭɡ.ɤɚ.ɦ, ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧ.ɵɦ ɜ 
ɬɚ.ɛɥ.ɢɰɟ 2.2. 

Ɍɚ.ɛɥ.ɢɰ.ɚ 2.2 – ɋɬ.ɚɬ.ɢɱ.ɟɫ.ɤɚ.ɹ ɧɚ.ɝɪ.ɭɡ.ɤɚ 

ɍɫ.ɤɨ.ɪɟ.ɧɢ.ɟ, ɦ/ɫ2 (g) 

20 g 

Ʉɨ.ɧɟ.ɱɧ.ɨ-ɷɥ.ɟɦ.ɟɧ.ɬɧ.ɚɹ ɦɨ.ɞɟ.ɥɶ (Ʉɗ.Ɇ) ɫɨ.ɡɞ.ɚɧ.ɚ ɞɥ.ɹ ɪɚ.ɫɱ.ɟɬ.ɚ ɜ ɩɚ.ɤɟ.ɬɟ 
AN.SY.S. Ɉɛ.ɳɚ.ɹ ɦɚ.ɫɫ.ɚ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ ɝɟ.ɨɦ.ɟɬ.ɪɢ.ɱɟ.ɫɤ.ɢ ɨɬ.ɫɭ.ɬɫ.ɬɜ.ɭɸ.ɳɢ.ɯ ɜ ɦɨ.ɞɟ.ɥɹ.ɯ 
(ɗɊ.ɂ, ɫɨ.ɟɞ.ɢɧ.ɢɬ.ɟɥ.ɢ ɢ ɩɪ.) ɪɚ.ɜɧ.ɨɦ.ɟɪ.ɧɨ ɪɚ.ɫɩ.ɪɟ.ɞɟ.ɥɹ.ɥɚ.ɫɶ ɩɨ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɹɦ, ɝɞ.ɟ 
ɩɪ.ɟɞ.ɩɨ.ɥɚ.ɝɚ.ɟɬ.ɫɹ ɢɯ ɧɚ.ɥɢɱɢɟ. Ʉɗ.Ɇ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟɧ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 2.2. 

 

 
 

№1 
Ʉɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ ɭɡ.ɥɨ.ɜ 296515. 

Ʉɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ 151973 

 
 

№2 
Ʉɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ ɭɡ.ɥɨ.ɜ 294057. 

Ʉɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ 150485 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 2.2 – Ʉɗ.Ɇ ɢɫ.ɫɥ.ɟɞ.ɭɟ.ɦɵ.ɯ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢɣ 
 

Ƚɪ.ɚɧ.ɢɱ.ɧɵ.ɟ ɭɫ.ɥɨ.ɜɢ.ɹ: ɧɢ.ɠɧ.ɹɹ ɩɥ.ɨɫ.ɤɨ.ɫɬ.ɶ (ɩɨ.ɞɨ.ɲɜ.ɚ) ɪɚ.ɦɤ.ɢ, ɛɨ.ɤɨ.ɜɵ.ɟ 
ɨɬ.ɜɟ.ɪɫ.ɬɢ.ɹ ɞɥ.ɹ ɤɪ.ɟɩ.ɥɟ.ɧɢ.ɹ ɪɚ.ɦɤ.ɢ ɜ ɩɪ.ɢɛ.ɨɪ.ɟ – ɠɟ.ɫɬ.ɤɚ.ɹ ɡɚ.ɞɟ.ɥɤ.ɚ. 
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Ɇɨ.ɞɚ.ɥɶ.ɧɵ.ɣ ɚɧ.ɚɥ.ɢɡ ɩɪ.ɨɜ.ɨɞ.ɢɥ.ɫɹ ɧɚ Ʉɗ.Ɇ, ɩɨ.ɤɚ.ɡɚ.ɧɧ.ɨɣ ɧɚ ɪɢ.ɫɭ.ɧɤɟ 2.2. 
Ⱦɥ.ɹ ɪɚ.ɫɱ.ɟɬ.ɚ ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɥɫ.ɹ ɩɚ.ɤɟ.ɬ AN.SYS. ȼ ɬɚ.ɛɥ.ɢɰ.ɟ 2.3 ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɵ 
ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ ɩɨ.ɢɫ.ɤɚ ɪɟ.ɡɨ.ɧɚ.ɧɫ.ɧɵ.ɯ ɱɚ.ɫɬ.ɨɬ. Ɇɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ ɷɮ.ɮɟ.ɤɬ.ɢɜ.ɧɵ.ɟ 
ɦɚ.ɫɫ.ɵ ɩɪ.ɢɧ.ɚɞ.ɥɟ.ɠɚ.ɬ 1-ɨɣ, 2-ɨɣ ɢ 3-ɟɣ ɪɟ.ɡɨ.ɧɚ.ɧɫ.ɧɵ.ɦ ɱɚ.ɫɬ.ɨɬ.ɚɦ. 

Ɍɚ.ɛɥ.ɢɰ.ɚ 2.3 – Ɋɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ ɩɨ.ɢɫ.ɤɚ ɪɟ.ɡɨ.ɧɚ.ɧɫ.ɧɵ.ɯ ɱɚ.ɫɬ.ɨɬ 
 

Ɇɨ.ɞɚ. № 
 

ɑɚ.ɫɬ.ɨɬ.ɚ (№1), Ƚɰ ɑɚ.ɫɬ.ɨɬ.ɚ (№2), Ƚɰ 

1 263,3 638,9 

2 487,3 948,0 

3 680,6 1045,4 

4 806,5 1202,2 

5 1045,7 1273,7 

6 1182,2 1395,4 

7 1205,7 1420,4 

8 1437,6 1663,4 

9 1585,5 1717,2 

10 1688,4 1763,1 

11 1843,4 1908,6 

12 1891,3 1993,5 

 

ɇɚ ɪɢ.ɫɭ.ɧɤ.ɚɯ 2.3-2.14 ɩɨ.ɤɚ.ɡɚ.ɧɵ ɮɨ.ɪɦ.ɵ ɫ ɧɚ.ɢɛ.ɨɥ.ɶɲ.ɢɦ.ɢ ɷɮ.ɮɟ.ɤɬ.ɢɜ.ɧɵ.ɦɢ 
ɦɚ.ɫɫ.ɚɦ.ɢ. 

 

 
 

F1№1=263 Ƚɰ 
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F1№2=638,9 Ƚɰ 
 

Ɋɢ.ɫɭɧɤɟ. 2.3 – ɉɟ.ɪɜ.ɚɹ ɮɨ.ɪɦ.ɚ ɱɚ.ɫɬ.ɨɬ ɩɨ ɨɫ.ɢ OZ 

 
 

F2№1=487 Ƚɰ 

 
 

F2№2=948,0 Ƚɰ 

 
Ɋɢ.ɫɭ.ɧɨ.ɤ 2.4 – ɉɟ.ɪɜ.ɚɹ ɮɨ.ɪɦ.ɚ ɱɚ.ɫɬ.ɨɬ ɩɨ ɨɫ.ɢ OZ 

 

 
 

F3№1=680 Ƚɰ 

 
 

F3№2=1045,4 Ƚɰ 

 
Ɋɢ.ɫɭ.ɧɨ.ɤ 2.5 – ɉɟ.ɪɜ.ɚɹ ɮɨ.ɪɦ.ɚ ɱɚ.ɫɬ.ɨɬ ɩɨ ɨɫ.ɢ OZ 
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F4№1=806 Ƚɰ F4№2=1202,2 Ƚɰ 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 2.6 – ɉɟ.ɪɜ.ɚɹ ɮɨ.ɪɦ.ɚ ɱɚ.ɫɬ.ɨɬ ɩɨ ɨɫ.ɢ OZ 

 
 

F5№1=1045 Ƚɰ 

 
 

F5№2=1273,7 Ƚɰ 

 
Ɋɢ.ɫɭ.ɧɨ.ɤ 2.7 – ɉɟ.ɪɜ.ɚɹ ɮɨ.ɪɦ.ɚ ɱɚ.ɫɬ.ɨɬ ɩɨ ɨɫ.ɢ OZ 

 

 
 

F6№1=1182 Ƚɰ 

 
 

F6№2=1395,4 Ƚɰ 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 2.8 – ɉɟ.ɪɜ.ɚɹ ɮɨ.ɪɦ.ɚ ɱɚ.ɫɬ.ɨɬ ɩɨ ɨɫ.ɢ OZ 
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F7№1=1205 Ƚɰ F7№2=1420,4 Ƚɰ 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 2.9– ɉɟ.ɪɜ.ɚɹ ɮɨ.ɪɦ.ɚ ɱɚ.ɫɬ.ɨɬ ɩɨ ɨɫ.ɢ OZ 

 
 

F8№1=1437 Ƚɰ 

 
 

F8№2=1663,4Ƚɰ 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 2.10 – ɉɟ.ɪɜ.ɚɹ ɮɨ.ɪɦ.ɚ ɱɚ.ɫɬ.ɨɬ ɩɨ ɨɫ.ɢ OZ 

 
 

F9№1=1585 Ƚɰ 

 
 

F9№2=1717,2 Ƚɰ 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 2.11 – ȼɬ.ɨɪ.ɚɹ ɮɨ.ɪɦ.ɚ ɱɚ.ɫɬ.ɨɬ ɩɨ ɨɫ.ɢ OZ 
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F10№1=1688 Ƚɰ F10№2=1763,1 Ƚɰ 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 2.12 – Ɍɪ.ɟɬ.ɶɹ ɮɨ.ɪɦ.ɚ ɱɚ.ɫɬ.ɨɬ ɩɨ ɨɫ.ɢ OZ 

 
F11№1=1843 Ƚɰ 

 
F11№2=1908,6 Ƚɰ 

 
Ɋɢ.ɫɭ.ɧɨ.ɤ 2.13 – ɉɟ.ɪɜ.ɚɹ ɮɨ.ɪɦ.ɚ ɱɚ.ɫɬ.ɨɬ ɩɨ ɨɫ.ɢ OZ 

 

 
 

F12№1=1891 Ƚɰ 
 

F12№2=1993,5 Ƚɰ 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 2.14 – ɉɟ.ɪɜ.ɚɹ ɮɨ.ɪɦ.ɚ ɱɚ.ɫɬ.ɨɬ ɩɨ ɨɫ.ɢ OZ 
 

Ɋɟ.ɚɤ.ɰɢ.ɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɧɚ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɟ ɫɬ.ɚɬ.ɢɱ.ɟɫ.ɤɢ.ɯ ɧɚ.ɝɪ.ɭɡ.ɨɤ 
ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɥɢ.ɫɶ ɜ ɩɚ.ɤɟ.ɬɟ AN.SYS. Ɍɪ.ɟɛ.ɨɜ.ɚɧ.ɢɹ ɩɨ ɞɚ.ɧɧ.ɨɦ.ɭ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɸ 
ɡɚ.ɞɚ.ɧɵ ɜ ɬɚ.ɛɥ.ɢɰ.ɟ 2.2 

Ɇɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ (0,1 ɦɦ) ɩɨ ɨɫ.ɢ OZ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧ.ɵɟ ɧɚ 
ɪɢ.ɫɭ.ɧɤ.ɚɯ 2.6-2.8. 

Ɇɢ.ɧɢ.ɦɚ.ɥɶ.ɧɵ.ɣ ɡɚ.ɩɚ.ɫ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ (ηɌ=4) ɢɦ.ɟɟ.ɬ ɦɟ.ɞɶ ɩɪ.ɢ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɢ 
ɧɚ.ɝɪ.ɭɡ.ɤɢ ɩɨ ɨɫ.ɢ OZ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧ.ɵɟ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɚɯ 2.15 – 2.17 ɢ ɧɚ ɬɚ.ɛɥ.ɢɰɟ 2.3.  



 

47 

 

  
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 2.15 – Ɇɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ (ɫɥ.ɟɜ.ɚ) ɢ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ 
ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ (ɫɩ.ɪɚ.ɜɚ) ɩɪ.ɢ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɢ ɫɬ.ɚɬ.ɢɱ.ɟɫ.ɤɨ.ɣ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɧɚ 

ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ №1 ɩɨ ɨɫ.ɢ OX 

  
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 2.16 – Ɇɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ (ɫɥ.ɟɜ.ɚ) ɢ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ 
ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ (ɫɩ.ɪɚ.ɜɚ) ɩɪ.ɢ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɢ ɫɬ.ɚɬ.ɢɱ.ɟɫ.ɤɨ.ɣ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɧɚ 

ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ №1 ɩɨ ɨɫ.ɢ OY 
 

  
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 2.17 – Ɇɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ (ɫɥ.ɟɜ.ɚ) ɢ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ 
ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ (ɫɩ.ɪɚ.ɜɚ) ɩɪ.ɢ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɢ ɫɬ.ɚɬ.ɢɱ.ɟɫ.ɤɨ.ɣ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɧɚ 

ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ №1 ɩɨ ɨɫ.ɢ OZ 
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Ɋɢ.ɫɭ.ɧɨ.ɤ 2.18 – Ɂɧ.ɚɱ.ɟɧ.ɢɹ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɩɪɢ. ɫɬ.ɚɬ.ɢɱ.ɟɫ.ɤɢ.ɯ ɧɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɭ 

 
Ɍɚ.ɛɥ.ɢɰ.ɚ 2.4 – Ɂɧ.ɚɱ.ɟɧ.ɢɹ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɯ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɢ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɸ.ɳɢ.ɟ ɢɦ 
ɡɚ.ɩɚ.ɫɵ ɩɪ.ɢ ɫɬ.ɚɬ.ɢɱ.ɟɫ.ɤɢ.ɯ ɧɚ.ɝɪ.ɭɡ.ɤɚɯ 

Ɇɚ.ɬɟ.ɪɢ.ɚɥ 

ɉɪ.ɟɞ.ɟɥ 
ɬɟ.ɤɭ.ɱɟ.ɫ
ɬ.ɢ (σɌ) 
ɉɪ.ɟɞ.ɟɥ 
ɩɪ.ɨɱ.ɧɨ.ɫ
ɬ.ɢ (σȼ), 
Ɇɉɚ. 

Ɉɫɶ. 
OX OY OZ 
Ɇɚɯ.. 
ɧɚɩ.ɪɹ.ɠɟ
.ɧɢ.ɟ 
(σɆȺɏ.), 
Ɇɉɚ. 

Ɂɚ.ɩɚ.ɫ 
ɩɪ.ɨɱ.ɧɨ.ɫ
ɬɢ (η) 

Ɇɚɯ.. 
ɧɚɩ.ɪɹ.ɠɟ.

ɧɢ.ɟ 
(σɆȺɏ.), 
Ɇɉɚ. 

Ɂɚ.ɩɚ.ɫ 
ɩɪ.ɨɱ.ɧɨ.ɫ
ɬɢ (η) 

Ɇɚɯ.. 
ɧɚɩ.ɪɹ.ɠɟ.

ɧɢ.ɟ 
(σɆȺɏ.), 
Ɇɉɚ. 

Ɂɚ.ɩɚ.ɫ 
ɩɪ.ɨɱ.ɧɨ.ɫ
ɬɢ (η) 

Ⱥɥ.ɸɦ.ɢɧ.ɢɣ  155 (σɌ) 2,2 

>10 

1,1 

>10 

24,6 

>10 
Ɇɟ.ɞɶ 280 (σɌ) 4,7 6,7 7,1 
ɋɬ.ɟɤ.ɥɨ.ɬɟ.ɤɫ.

ɬɨ.ɥɢ.ɬ  300 (σȼ) 0,5 0,2 6,1 

ɉɈ.ɋ 61 26 (σɌ) 2,7 4,8 37,3 0,7 
Ʉɟ.ɪɚ.ɦɢ.ɤɚ 280 (σȼ) 0,8 1,2 7,3 >10 

 
Ɋɟ.ɚɤ.ɰɢ.ɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɧɚ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɟ ɫɬ.ɚɬ.ɢɱ.ɟɫ.ɤɢ.ɯ ɧɚ.ɝɪ.ɭɡ.ɨɤ 

ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɥɢ.ɫɶ ɜ ɩɚ.ɤɟ.ɬɟ AN.SYS. Ɍɪ.ɟɛ.ɨɜ.ɚɧ.ɢɹ ɩɨ ɞɚ.ɧɧ.ɨɦ.ɭ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɸ 
ɡɚ.ɞɚ.ɧɵ ɜ ɬɚ.ɛɥ.ɢɰ.ɟ 2.2. 

Ɇɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ (0,01 ɦɦ) ɩɨ ɨɫ.ɢ OZ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧ.ɵɟ ɧɚ 
ɪɢ.ɫɭ.ɧɤ.ɚɯ 2.15-2.17. 

Ɇɢ.ɧɢ.ɦɚ.ɥɶ.ɧɵ.ɣ ɡɚ.ɩɚ.ɫ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ (ηɌ=4) ɢɦ.ɟɟ.ɬ ɦɟ.ɞɶ ɩɪ.ɢ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɢ 
ɧɚ.ɝɪ.ɭɡ.ɤɢ ɩɨ ɨɫ.ɢ OZ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧ.ɵɟ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɚɯ 2.19-2.21 ɢ ɧɚ ɬɚ.ɛɥ.ɢɰɟ 2.4.  
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Ɋɢ.ɫɭ.ɧɨ.ɤ 2.19 – Ɇɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ (ɫɥ.ɟɜ.ɚ) ɢ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ 

ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ (ɫɩ.ɪɚ.ɜɚ) ɩɪ.ɢ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɢ ɫɬ.ɚɬ.ɢɱ.ɟɫ.ɤɨ.ɣ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɧɚ 
ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ №2 ɩɨ ɨɫ.ɢ OX 

 

 
Ɋɢ.ɫɭ.ɧɨ.ɤ 2.20 – Ɇɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ (ɫɥ.ɟɜ.ɚ) ɢ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ 

ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ (ɫɩ.ɪɚ.ɜɚ) ɩɪ.ɢ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɢ ɫɬ.ɚɬ.ɢɱ.ɟɫ.ɤɨ.ɣ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɧɚ 
ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ №2 ɩɨ ɨɫ.ɢ OY 
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Ɋɢ.ɫɭ.ɧɨ.ɤ 2.21 – Ɇɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ (ɫɥ.ɟɜ.ɚ) ɢ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɟ 

ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ (ɫɩ.ɪɚ.ɜɚ) ɩɪ.ɢ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɢ ɫɬ.ɚɬ.ɢɱ.ɟɫ.ɤɨ.ɣ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɧɚ 
ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ №2 ɩɨ ɨɫ.ɢ OZ 

 

 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 2.21 – Ɂɧ.ɚɱ.ɟɧ.ɢɹ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɩɪɢ. ɫɬ.ɚɬ.ɢɱ.ɟɫ.ɤɢ.ɯ ɧɚ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɭ 
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Ɍɚ.ɛɥ.ɢɰ.ɚ 2.5 – Ɂɧ.ɚɱ.ɟɧ.ɢɹ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɯ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ ɢ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɸ.ɳɢ.ɟ ɢɦ 
ɡɚ.ɩɚ.ɫɵ ɩɪ.ɢ ɫɬ.ɚɬ.ɢɱ.ɟɫ.ɤɢ.ɯ ɧɚ.ɝɪ.ɭɡ.ɤɚɯ 

Ɇɚ.ɬɟ.ɪɢ.ɚɥ 

ɉɪ.ɟɞ.ɟɥ 
ɬɟ.ɤɭ.ɱɟ.

ɫɬ.ɢ 
(σɌ) 
ɉɪ.ɟɞ.ɟɥ 
ɩɪ.ɨɱ.ɧɨ.

ɫɬ.ɢ 
(σȼ), 
Ɇɉɚ. 

Ɉɫɶ. 
OX OY OZ 

Ɇɚɯ.. 
ɧɚɩ.ɪɹ.ɠɟ.

ɧɢ.ɟ 
(σɆȺɏ.), 
Ɇɉɚ. 

Ɂɚ.ɩɚ.ɫ 
ɩɪ.ɨɱ.ɧɨ.ɫ
ɬɢ (η) 

Ɇɚɯ.. 
ɧɚɩ.ɪɹ.ɠɟ.

ɧɢ.ɟ 
(σɆȺɏ.), 
Ɇɉɚ. 

Ɂɚ.ɩɚ.ɫ 
ɩɪ.ɨɱ.ɧɨ.ɫ
ɬɢ (η) 

Ɇɚɯ.. 
ɧɚɩ.ɪɹ.ɠɟ.

ɧɢ.ɟ 
(σɆȺɏ.), 
Ɇɉɚ. 

Ɂɚ.ɩɚ.ɫ 
ɩɪ.ɨɱ.ɧɨ.ɫ
ɬɢ (η) 

Ⱥɥ.ɸɦ.ɢɧ.ɢɣ  155 
(σɌ) 

0,9 

>10 

0,8 

>10 

13,1 

>10 

Ɇɟ.ɞɶ 
280 
(σɌ) 

1,8 2,5 5,4 

ɋɬ.ɟɤ.ɥɨ.ɬɟ.ɤɫ.

ɬɨ.ɥɢ.ɬ  
300 
(σȼ) 

0,6 0,3 1,3 

ɉɈ.ɋ 61 26 (σɌ) 1,6 3,1 4,7 

Ʉɟ.ɪɚ.ɦɢ.ɤɚ 
280 
(σȼ) 

0,4 0,8 1,6 
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3  ɂɫ.ɩɵ.ɬɚ.ɧɢɹ ɫɢ.ɥɨ.ɜɨ.ɣ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢɢ 
 
ɉɪ.ɢ ɪɚ.ɛɨ.ɬɟ ɩɪ.ɢɛ.ɨɪ.ɨɜ ɜ ɫɨ.ɫɬ.ɚɜ.ɟ ɪɚ.ɡɥ.ɢɱ.ɧɵ.ɯ ɦɚ.ɲɢ.ɧ ɢ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɹ 

(ɧɚ.ɩɪ.ɢɦ.ɟɪ, ɤɨ.ɫɦ.ɢɱ.ɟɫ.ɤɢ.ɯ ɚɩ.ɩɚ.ɪɚ.ɬɨ.ɜ) ɩɥ.ɚɬ.ɵ ɫ ɷɥ.ɟɤ.ɬɪ.ɨɪ.ɚɞ.ɢɨ.ɷɥ.ɟɦ.ɟɧ.ɬɚ.ɦɢ 
ɩɨ.ɞɜ.ɟɪ.ɝɚ.ɸɬ.ɫɹ ɪɚ.ɡɥ.ɢɱ.ɧɨ.ɝɨ ɜɢ.ɞɚ ɜɧ.ɟɲ.ɧɢ.ɦ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɭ.ɸɳ.ɢɦ ɮɚ.ɤɬ.ɨɪ.ɚɦ: 
ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɦ, ɤɥ.ɢɦ.ɚɬ.ɢɱ.ɟɫ.ɤɢ.ɦ, ɢɨ.ɧɢ.ɡɚ.ɰɢ.ɨɧ.ɧɨ.ɦɭ ɢɡ.ɥɭ.ɱɟ.ɧɢ.ɸ ɢ ɬ.ɞ. Ʉ 
ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɦ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹɦ ɨɬ.ɧɨ.ɫɹ.ɬ: ɫɬ.ɚɬ.ɢɱ.ɟɫ.ɤɢ.ɟ, ɜɢ.ɛɪ.ɚɰ.ɢɨ.ɧɧ.ɵɟ, 
ɥɢ.ɧɟ.ɣɧ.ɵɟ, ɭɞ.ɚɪ.ɧɵ.ɟ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɢ ɚɤ.ɭɫ.ɬɢ.ɱɟ.ɫɤ.ɢɣ ɲɭ.ɦ. ɂɡ.ɞɟ.ɥɢ.ɹ, 
ɩɪ.ɟɞ.ɧɚ.ɡɧ.ɚɱ.ɟɧ.ɧɵ.ɟ ɞɥ.ɹ ɮɭ.ɧɤ.ɰɢ.ɨɧ.ɢɪ.ɨɜ.ɚɧ.ɢɹ ɜ ɭɫ.ɥɨ.ɜɢ.ɹɯ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ 
ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɯ ɧɚ.ɝɪ.ɭɡ.ɨɤ, ɞɨ.ɥɠ.ɧɵ ɛɵ.ɬɶ ɩɪ.ɨɱ.ɧɵ.ɦɢ ɢ ɭɫ.ɬɨ.ɣɱ.ɢɜ.ɵɦ.ɢ ɩɪ.ɢ 
ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɢ ɷɬ.ɢɯ ɮɚ.ɤɬ.ɨɪ.ɨɜ. ɗɬ.ɚ ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɶ ɩɪ.ɨɜ.ɟɪ.ɹɟ.ɬɫ.ɹ ɜ ɩɪ.ɨɰ.ɟɫ.ɫɟ 
ɩɪ.ɨɜ.ɟɞ.ɟɧ.ɢɹ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɣ ɧɚ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ. ɂɫ.ɩɵ.ɬɚ.ɧɢ.ɹ ɗɉ ɧɚ ɜɫ.ɟ 
ɜɢ.ɞɵ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɣ ɬɪ.ɟɛ.ɭɸ.ɬ ɞɥ.ɢɬ.ɟɥ.ɶɧ.ɨɝ.ɨ ɜɪ.ɟɦ.ɟɧ.ɢ, ɧɚ.ɥɢ.ɱɢ.ɟ ɪɚ.ɡɧ.ɨɨ.ɛɪ.ɚɡ.ɧɨ.ɝɨ 
ɞɨ.ɪɨ.ɝɨ.ɫɬ.ɨɹ.ɳɟ.ɝɨ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɹ ɢ, ɤɪ.ɨɦ.ɟ ɬɨ.ɝɨ, ɗɉ ɛɭ.ɞɭ.ɬ ɩɨ.ɜɬ.ɨɪ.ɧɨ ɩɪ.ɨɯ.ɨɞ.ɢɬ.ɶ 
ɷɬ.ɨɬ ɨɛ.ɴɟ.ɦ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɣ ɭɠ.ɟ ɜ ɫɨ.ɫɬ.ɚɜ.ɟ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ. ɉɨ.ɷɬ.ɨɦ.ɭ ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦ 
ɦɟ.ɬɨ.ɞ, ɤɨ.ɬɨ.ɪɵ.ɣ ɧɟ ɡɚ.ɞɟ.ɣɫ.ɬɜ.ɭɟ.ɬ ɫɥ.ɨɠ.ɧɨ.ɝɨ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɹ ɢ ɫɩ.ɨɫ.ɨɛ.ɧɵ.ɣ 
ɩɪ.ɨɜ.ɟɪ.ɢɬ.ɶ ɧɚ.ɞɟ.ɠɧ.ɨɫ.ɬɶ ɪɚ.ɛɨ.ɬɵ ɪɚ.ɡɪ.ɚɛ.ɚɬ.ɵɜ.ɚɟ.ɦɨ.ɣ ɗɉ ɩɪ.ɢ ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɨ.ɧɧ.ɵɯ 
ɧɚ.ɝɪ.ɭɡ.ɤɚ.ɯ.  

ȼ ɪɚ.ɡɪ.ɚɛ.ɚɬ.ɵɜ.ɚɟ.ɦɨ.ɦ ɦɟ.ɬɨ.ɞɟ ɫɧ.ɚɱ.ɚɥ.ɚ ɫɨ.ɡɞ.ɚɸ.ɬ ɩɨ.ɞɪ.ɨɛ.ɧɭ.ɸ ɤɨ.ɧɟ.ɱɧ.ɨ-
ɷɥ.ɟɦ.ɟɧ.ɬɧ.ɭɸ ɦɨ.ɞɟ.ɥɶ ɗɉ, ɢ ɩɪ.ɨɜ.ɨɞ.ɹɬ ɚɧ.ɚɥ.ɢɡ ɩɪ.ɢɛ.ɨɪ.ɚ ɧɚ ɜɫ.ɟ ɜɢ.ɞɵ 
ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɯ ɧɚ.ɝɪ.ɭɡ.ɨɤ. ɇɚ.ɩɪ.ɢɦ.ɟɪ, ɞɥ.ɹ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ ɩɪ.ɢɦ.ɟɧ.ɹɟ.ɦɨ.ɣ ɧɚ 
ɤɨ.ɫɦ.ɢɱ.ɟɫ.ɤɢ.ɯ ɚɩ.ɩɚ.ɪɚ.ɬɚ.ɯ, - ɷɬ.ɨ ɤɜ.ɚɡ.ɢɫ.ɬɚ.ɬɢ.ɱɟ.ɫɤ.ɢɟ (ɥɢ.ɧɟ.ɣɧ.ɵɟ), ɜɢ.ɛɪ.ɚɰ.ɢɨ.ɧɧ.ɵɟ 
(ɝɚ.ɪɦ.ɨɧ.ɢɱ.ɟɫ.ɤɚ.ɹ ɢ ɫɥ.ɭɱ.ɚɣ.ɧɚ.ɹ ɜɢ.ɛɪ.ɚɰ.ɢɹ) ɢ ɭɞ.ɚɪ.ɧɵ.ɟ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ. ɉɨ 
ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɚ.ɦ ɬɚ.ɤɨ.ɝɨ ɦɨ.ɞɟ.ɥɢ.ɪɨ.ɜɚ.ɧɢ.ɹ ɩɨ.ɥɭ.ɱɚ.ɸɬ ɩɨ.ɥɟ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɣ, 
ɜɨ.ɡɧ.ɢɤ.ɚɸ.ɳɢ.ɯ ɜ ɗɉ ɩɪ.ɢ ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɢ ɜ ɫɨ.ɫɬ.ɚɜ.ɟ ɩɪ.ɢɛ.ɨɪ.ɚ. Ɂɚ.ɬɟ.ɦ ɫɬ.ɪɨ.ɹɬ 
ɨɝ.ɢɛ.ɚɸ.ɳɭɸ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɯ ɡɧ.ɚɱ.ɟɧ.ɢɣ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɣ. Ɋɟ.ɚɥ.ɢɡ.ɚɰ.ɢɹ ɷɬ.ɨɝ.ɨ ɩɨ.ɥɹ 
ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɣ ɫ ɫɨ.ɛɥ.ɸɞ.ɟɧ.ɢɟ.ɦ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɸ.ɳɢ.ɯ ɝɪ.ɚɧ.ɢɱ.ɧɵ.ɯ ɭɫ.ɥɨ.ɜɢ.ɣ 
ɡɚ.ɤɪ.ɟɩ.ɥɟ.ɧɢ.ɹ ɩɥ.ɚɬ.ɵ ɜ ɩɪ.ɢɛ.ɨɪ.ɟ ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɬ ɩɪ.ɢ ɨɬ.ɪɚ.ɛɨ.ɬɨ.ɱɧ.ɵɯ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɹɯ 
(ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɹ ɩɪ.ɨɜ.ɨɞ.ɹɬ ɧɚ ɪɚ.ɫɱ.ɟɬ.ɧɵ.ɟ ɧɚ.ɝɪ.ɭɡ.ɤɢ, ɜɤ.ɥɸ.ɱɚ.ɸɳ.ɢɟ ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬɵ 
ɛɟ.ɡɨ.ɩɚ.ɫɧ.ɨɫ.ɬɢ) ɫɨ.ɡɞ.ɚɧ.ɢɟ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ, ɤɨ.ɬɨ.ɪɵ.ɟ ɧɟ ɛɭ.ɞɭ.ɬ ɩɪ.ɟɜ.ɵɲ.ɟɧ.ɵ ɩɪ.ɢ 
ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɢ. Ɋɚ.ɫɱ.ɟɬ.ɧɵ.ɦ ɩɭ.ɬɟ.ɦ ɞɚ.ɥɟ.ɟ ɜɵ.ɛɢ.ɪɚ.ɸɬ ɬɨ.ɱɤ.ɢ ɩɪ.ɢɥ.ɨɠ.ɟɧ.ɢɹ 
ɧɚ.ɝɪ.ɭɡ.ɤɢ ɬɨ.ɱɤ.ɭ ɫ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɦ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɟɦ.  

ɇɚ ɪɢ.ɫɭ.ɧɤ.ɟ 3.1 ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɚ ɫɯ.ɟɦ.ɚ ɪɚ.ɫɱ.ɟɬ.ɚ ɦɟ.ɬɨ.ɞɚ ɧɚ.ɯɨ.ɠɞ.ɟɧ.ɢɹ 
ɧɚ.ɝɪ.ɭɡ.ɤɢ. ȼɟ.ɥɢ.ɱɢ.ɧɚ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɜ ɤɚ.ɠɞ.ɨɣ ɢɡ ɜɵ.ɛɪ.ɚɧ.ɧɵ.ɯ ɬɨ.ɱɟ.ɤ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɸɬ ɩɨ 
ɮɨ.ɪɦ.ɭɥ.ɟ: 

 
 

  ሺ     ሻ        ሺ     ሻ ,                            (3.1) 

 
ɝɞ.ɟ   j (xi,yi)– ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɟ ɜ jɬɨ.ɱɤɟ ɩɨ.ɞ ɜɥ.ɢɹ.ɧɢ.ɟɦ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɩɪ.ɢɥ.ɨɠ.ɟɧ.ɧɨ.ɣ 
ɜ i ɬɨ.ɱɤ.ɟ;  

Pi (xj,yj) – ɧɚ.ɝɪ.ɭɡ.ɤɚ ɩɪ.ɢɥ.ɨɠ.ɟɧ.ɧɚ.ɹ ɜ ɬɨ.ɱɤ.ɟ i;  
G – ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɩɪ.ɨɩ.ɨɪ.ɰɢ.ɨɧ.ɚɥ.ɶɧ.ɨɫ.ɬɢ ɫɜ.ɹɡ.ɵɜ.ɚɸ.ɳɢ.ɣ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɟ ɫ 

ɭɫ.ɢɥ.ɢɟ.ɦ ɢ ɰɢ.ɥɢ.ɧɞ.ɪɢ.ɱɟ.ɫɤ.ɨɣ ɠɟ.ɫɬ.ɤɨ.ɫɬ.ɶɸ ɩɥ.ɚɬ.ɵ;  
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D = E∙.h3/12(1-ν2) – ɰɢ.ɥɢ.ɧɞ.ɪɢ.ɱɟ.ɫɤ.ɚɹ ɠɟ.ɫɬ.ɤɨ.ɫɬ.ɶ ɩɥ.ɚɬ.ɵ (ȿ – ɦɨ.ɞɭ.ɥɶ 
ɭɩ.ɪɭ.ɝɨ.ɫɬ.ɢ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ ɩɟ.ɱɚ.ɬɧ.ɨɣ ɩɥ.ɚɬ.ɵ,h – ɬɨ.ɥɳ.ɢɧ.ɚ ɩɟ.ɱɚ.ɬɧ.ɨɣ ɩɥ.ɚɬ.ɵ, ν – 
ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɉɭ.ɚɫ.ɫɨ.ɧɚ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ ɩɟ.ɱɚ.ɬɧ.ɨɣ ɩɥ.ɚɬ.ɵ). 

 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 3.1 – ɋɯ.ɟɦ.ɚ ɪɚ.ɫɱ.ɟɬ.ɚ ɦɟ.ɬɨ.ɞɚ ɧɚ.ɯɨ.ɠɞ.ɟɧ.ɢɹ ɧɚ.ɝɪ.ɭɡ.ɤɢ  
 

Ɂɚ.ɬɟ.ɦ ɩɟ.ɪɟ.ɯɨ.ɞɹ.ɬ ɤ ɩɪ.ɨɜ.ɟɞ.ɟɧ.ɢɸ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɣ, ɩɪ.ɢ ɷɬ.ɨɦ ɜ ɨɫ.ɧɚ.ɫɬ.ɤɟ ɞɥ.ɹ 
ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ ɗɉ ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɜɚ.ɸɬ ɝɪ.ɚɧ.ɢɱ.ɧɵ.ɟ ɭɫ.ɥɨ.ɜɢ.ɹ, ɚɧ.ɚɥ.ɨɝ.ɢɱ.ɧɵ.ɟ ɭɫ.ɥɨ.ɜɢ.ɹɦ 
ɡɚ.ɤɪ.ɟɩ.ɥɟ.ɧɢ.ɹ ɗɉ ɜ ɫɨ.ɫɬ.ɚɜ.ɟ ɩɪ.ɢɛ.ɨɪ.ɚ. ɗɬ.ɨ ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɜɚ.ɟɬ ɧɚ.ɝɪ.ɭɠ.ɟɧ.ɢɟ ɗɉ ɜ ɡɨ.ɧɟ 
ɡɚ.ɤɪ.ɟɩ.ɥɟ.ɧɢ.ɹ, ɤɚ.ɤ ɩɪ.ɢ ɪɚ.ɛɨ.ɬɟ ɜ ɫɨ.ɫɬ.ɚɜ.ɟ ɩɪ.ɢɛ.ɨɪ.ɚ. ɉɪ.ɢɱ.ɟɦ ɧɚ.ɝɪ.ɭɠ.ɟɧ.ɢɟ 
ɜɵ.ɛɪ.ɚɧ.ɧɵ.ɯ ɬɨ.ɱɟ.ɤ ɩɪ.ɨɜ.ɨɞ.ɹɬ ɩɨ.ɫɥ.ɟɞ.ɨɜ.ɚɬ.ɟɥ.ɶɧ.ɨ, ɤɨ.ɧɬ.ɪɨ.ɥɢ.ɪɭ.ɹ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ ɜ 
ɨɫ.ɬɚ.ɥɶ.ɧɵ.ɯ ɬɨ.ɱɤ.ɚɯ, ɢ ɩɪ.ɢ ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɨ.ɫɬ.ɢ ɭɜ.ɟɥ.ɢɱ.ɢɜ.ɚɸ.ɬ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɟ ɜ 
ɩɨ.ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɯ ɬɨ.ɱɤ.ɚɯ, ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɜɚ.ɹ ɫɨ.ɡɞ.ɚɧ.ɢɟ ɩɨ.ɥɹ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɣ ɫ 
ɪɟ.ɚɥ.ɶɧ.ɵɦ.ɢ ɜɨ.ɡɦ.ɨɠ.ɧɨ.ɫɬ.ɹɦ.ɢ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɹ ɛɟ.ɡ ɨɩ.ɚɫ.ɟɧ.ɢɹ ɧɟ ɧɭ.ɠɧ.ɨɝ.ɨ 
ɩɟ.ɪɟ.ɝɪ.ɭɠ.ɟɧ.ɢɹ ɗɉ, ɩɪ.ɢ ɷɬ.ɨɦ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɹ, ɜɨ.ɡɧ.ɢɤ.ɚɸ.ɳɢ.ɟ ɜ ɩɥ.ɚɬ.ɟ, ɧɟ 
ɩɪ.ɟɜ.ɵɲ.ɚɸ.ɬ ɞɨ.ɩɭ.ɫɬ.ɢɦ.ɵɯ ɡɧ.ɚɱ.ɟɧ.ɢɣ ɞɥ.ɹ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɚ ɷɥ.ɟɤ.ɬɪ.ɨɧ.ɧɨ.ɣ ɩɥ.ɚɬ.ɵ ɢ 
ɤɨ.ɦɩ.ɥɟ.ɤɬ.ɭɸ.ɳɢ.ɯ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ. ɉɪ.ɢɫ.ɨɡ.ɞɚ.ɧɧ.ɨɦ ɬɚ.ɤɢ.ɦ ɨɛ.ɪɚ.ɡɨ.ɦ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɧɨ.ɦ 
ɫɨ.ɫɬ.ɨɹ.ɧɢ.ɢ ɗɉ ɩɪ.ɨɜ.ɟɪ.ɹɸ.ɬ ɰɟ.ɥɨ.ɫɬ.ɧɨ.ɫɬ.ɶ ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɢ.ɯ ɰɟ.ɩɟ.ɣ ɩɪ.ɨɯ.ɨɞ.ɹɳ.ɢɯ 
ɱɟ.ɪɟ.ɡ ɧɚ.ɢɛ.ɨɥ.ɟɟ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɧɵ.ɟ ɤɨ.ɧɬ.ɚɤ.ɬɵ. 

Ɍɚ.ɤɢ.ɦ ɨɛ.ɪɚ.ɡɨ.ɦ, ɦɟ.ɬɨ.ɞ ɩɪ.ɢɦ.ɟɧ.ɹɸ.ɬ ɩɪ.ɢ ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɢ.ɢ ɫɬ.ɟɧ.ɞɨ.ɜ ɫ 
ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɦ ɩɪ.ɢɜ.ɨɞ.ɨɦ ɢɥ.ɢ ɞɪ.ɭɝ.ɢɯ ɫɬ.ɟɧ.ɞɨ.ɜ, ɩɨ.ɫɥ.ɟɞ.ɧɢɟ - ɩɪ.ɢ ɫɩ.ɟɰ.ɢɚ.ɥɶ.ɧɨ.ɦ 
ɬɟ.ɯɧ.ɢɱ.ɟɫ.ɤɨ.ɦ ɨɛ.ɨɫ.ɧɨ.ɜɚ.ɧɢ.ɢ:  

 ɜɢ.ɛɪ.ɚɰ.ɢɨ.ɧɧ.ɚɹ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɚ ɞɨ.ɥɠ.ɧɚ ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɜɚ.ɬɶ ɩɨ.ɥɭ.ɱɟ.ɧɢ.ɟ ɜ 
ɤɨ.ɧɬ.ɪɨ.ɥɶ.ɧɨ.ɣ ɬɨ.ɱɤ.ɟ ɫɢ.ɧɭ.ɫɨ.ɢɞ.ɚɥ.ɶɧ.ɨɣ ɜɢ.ɛɪ.ɚɰ.ɢɢ ɫ ɬɪ.ɟɛ.ɭɟ.ɦɵ.ɦɢ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɚɦ.ɢ. 
Ʉɨ.ɧɬ.ɪɨ.ɥɶ.ɧɭ.ɸ ɬɨ.ɱɤ.ɭ ɜɵ.ɛɢ.ɪɚ.ɸɬ ɜ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɢɢ ɫ ɬɪ.ɟɛ.ɨɜ.ɚɧ.ɢɹ.ɦɢ ȽɈɋɌ 
30630.0.0. 

 ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɟ ɩɪ.ɨɜ.ɨɞ.ɹɬ ɫ ɭɱ.ɟɬ.ɨɦ ɨɛ.ɳɢ.ɯ ɬɪ.ɟɛ.ɨɜ.ɚɧ.ɢɣ, ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɧɵ.ɯ 
ɞɥ.ɹ ɦɟ.ɬɨ.ɞɚ.  

 ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɟ ɩɪ.ɨɜ.ɨɞ.ɹɬ ɩɨ.ɞ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɨɣ ɢ (ɢɥ.ɢ) ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɨ.ɣ 
ɧɚ.ɝɪ.ɭɡ.ɤɨ.ɣ.  

Ⱦɢ.ɚɩ.ɚɡ.ɨɧ ɱɚ.ɫɬ.ɨɬ, ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɸ.ɳɢ.ɣ ɩɪ.ɟɞ.ɴɹ.ɜɥ.ɟɧ.ɧɵ.ɦ ɤ ɢɡ.ɞɟ.ɥɢ.ɸ 
ɬɪ.ɟɛ.ɨɜ.ɚɧ.ɢɹ.ɦ, ɪɚ.ɡɛ.ɢɜ.ɚɸ.ɬ ɧɚ ɩɨ.ɞɞ.ɢɚ.ɩɚ.ɡɨ.ɧɵ ɫ ɝɪ.ɚɧ.ɢɱ.ɧɵ.ɦɢ ɱɚ.ɫɬ.ɨɬ.ɚɦ.ɢ, 
ɡɧ.ɚɱ.ɟɧ.ɢɹ ɤɨ.ɬɨ.ɪɵ.ɯ ɜɵ.ɛɢ.ɪɚ.ɸɬ ɢɡ ɪɹ.ɞɚ: 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 12,5; 16; 20; 
25; 31,5; 40; 50; 63; 80; 100; 125; 160; 200; 250; 315; 400; 500; 630; 800; 1000; 
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1250; 1600; 2000 Ƚɰ. ȿɫ.ɥɢ ɜɟ.ɪɯ.ɧɹ.ɹ ɝɪ.ɚɧ.ɢɱ.ɧɚ.ɹ ɱɚ.ɫɬ.ɨɬ.ɚ ɞɢ.ɚɩ.ɚɡ.ɨɧ.ɚ ɧɟ 
ɫɨ.ɜɩ.ɚɞ.ɚɟ.ɬ ɫ ɨɞ.ɧɨ.ɣ ɢɡ ɜɵ.ɲɟ.ɭɤ.ɚɡ.ɚɧ.ɧɵ.ɯ ɝɪ.ɚɧ.ɢɱ.ɧɵ.ɯ ɱɚ.ɫɬ.ɨɬ, ɬɨ ɟɟ ɡɧ.ɚɱ.ɟɧ.ɢɟ 
ɨɤ.ɪɭ.ɝɥ.ɹɸ.ɬ ɞɨ ɡɧ.ɚɱ.ɟɧ.ɢɹ ɛɥ.ɢɠ.ɚɣ.ɲɟ.ɣ ɛɨ.ɥɶ.ɲɟ.ɣ ɝɪ.ɚɧ.ɢɱ.ɧɨ.ɣ ɱɚ.ɫɬ.ɨɬ.ɵ. 

ɉɪ.ɢ ɱɚ.ɫɬ.ɨɬ.ɚɯ, ɡɧ.ɚɱ.ɟɧ.ɢɟ ɤɨ.ɬɨ.ɪɵ.ɯ ɫɨ.ɫɬ.ɚɜ.ɥɹ.ɟɬ ɛɨ.ɥɟ.ɟ 10 Ƚɰ, ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɟ 
ɩɪ.ɨɜ.ɨɞ.ɹɬ ɩɭ.ɬɟ.ɦ ɩɥ.ɚɜ.ɧɨ.ɝɨ ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɹ ɱɚ.ɫɬ.ɨɬ.ɵ ɩɪ.ɢ ɩɨ.ɞɞ.ɟɪ.ɠɚ.ɧɢ.ɢ ɜ ɤɚ.ɠɞ.ɨɦ 
ɩɨ.ɞɞ.ɢɚ.ɩɚ.ɡɨ.ɧɟ ɩɨ.ɫɬ.ɨɹ.ɧɧ.ɨɣ ɚɦ.ɩɥ.ɢɬ.ɭɞ.ɵ ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ, ɦɦ, ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ.ɨɣ ɩɨ 
ɮɨ.ɪɦ.ɭɥ.ɟ: 

                          (3.2) 

 
ɝɞ.ɟ  j- ɫɪ.ɟɞ.ɧɹ.ɹ ɱɚ.ɫɬ.ɨɬ.ɚ ɩɨ.ɞɞ.ɢɚ.ɩɚ.ɡɨ.ɧɚ, Ƚɰ; 

f - ɚɦ.ɩɥ.ɢɬ.ɭɞ.ɚ ɭɫ.ɤɨ.ɪɟ.ɧɢ.ɹ, ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɸ.ɳɚ.ɹ ɱɚ.ɫɬ.ɨɬ.ɟ, Aɦ·ɫ. . 
 
Ɂɧ.ɚɱ.ɟɧ.ɢɟ ɫɤ.ɨɪ.ɨɫ.ɬɢ ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɹ ɱɚ.ɫɬ.ɨɬ.ɵ ɭɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɸ.ɬ ɪɚ.ɜɧ.ɵɦ ɨɞ.ɧɨ.ɣ-

ɞɜ.ɭɦ ɨɤ.ɬɚ.ɜɚ.ɦ ɜ ɦɢ.ɧɭ.ɬɭ; ɞɨ.ɩɭ.ɫɤ.ɚɟ.ɬɫ.ɹ ɜ ɞɢ.ɚɩ.ɚɡ.ɨɧ.ɟ ɱɚ.ɫɬ.ɨɬ 1-50 Ƚɰ 
ɭɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɬ.ɶ ɡɧ.ɚɱ.ɟɧ.ɢɟ ɷɬ.ɨɣ ɫɤ.ɨɪ.ɨɫ.ɬɢ 10 Ƚɰ/ɦɢ.ɧ. ȿɫ.ɥɢ ɜɪ.ɟɦ.ɹ, 
ɡɚ.ɬɪ.ɚɱ.ɢɜ.ɚɟ.ɦɨ.ɟ ɧɚ ɤɨ.ɧɬ.ɪɨ.ɥɶ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ ɢɡ.ɞɟ.ɥɢ.ɣ ɛɨ.ɥɶ.ɲɟ, ɱɟ.ɦ ɬɨ, ɤɨ.ɬɨ.ɪɨ.ɟ 
ɬɪ.ɟɛ.ɭɟ.ɬɫ.ɹ ɩɪ.ɢ ɞɚ.ɧɧ.ɨɣ ɫɤ.ɨɪ.ɨɫ.ɬɢ ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɹ ɱɚ.ɫɬ.ɨɬ.ɵ, ɞɨ.ɩɭ.ɫɤ.ɚɟ.ɬɫ.ɹ ɫɧ.ɢɠ.ɚɬ.ɶ 
ɡɧ.ɚɱ.ɟɧ.ɢɟ ɫɤ.ɨɪ.ɨɫ.ɬɢ ɦɟ.ɧɟ.ɟ ɨɞ.ɧɨ.ɣ ɨɤ.ɬɚ.ɜɵ ɜ ɦɢ.ɧɭ.ɬɭ ɢɥ.ɢ 10 Ƚɰ/ɦɢ.ɧ, ɩɪ.ɢ ɷɬ.ɨɦ 
ɫɤ.ɨɪ.ɨɫ.ɬɶ ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɹ ɱɚ.ɫɬ.ɨɬ.ɵ ɞɨ.ɥɠ.ɧɚ ɛɵ.ɬɶ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɨɣ, ɧɨ ɞɨ.ɫɬ.ɚɬ.ɨɱ.ɧɨ.ɣ 
ɞɥ.ɹ ɨɛ.ɟɫ.ɩɟ.ɱɟ.ɧɢ.ɹ ɤɨ.ɧɬ.ɪɨ.ɥɹ ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɵ.ɯ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ. 
 ȼ ɤɚ.ɠɞ.ɨɦ ɞɢ.ɚɩ.ɚɡ.ɨɧ.ɟ ɱɚ.ɫɬ.ɨɬ.ɭ ɢɡ.ɦɟ.ɧɹ.ɸɬ ɨɬ ɧɢ.ɡɲ.ɟɣ ɤ ɜɟ.ɪɯ.ɧɟ.ɣ ɢ 
ɨɛ.ɪɚ.ɬɧ.ɨ, ɚ ɞɥ.ɹ ɢɡ.ɞɟ.ɥɢ.ɣ ɫ ɥɢ.ɧɟ.ɣɧ.ɵɦ.ɢ ɪɟ.ɡɨ.ɧɚ.ɧɫ.ɧɵ.ɦɢ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤɚ.ɦɢ - 
ɬɨ.ɥɶ.ɤɨ ɜ ɨɞ.ɧɨ.ɦ ɧɚ.ɩɪ.ɚɜ.ɥɟ.ɧɢ.ɢ. 
 ȿɫ.ɥɢ ɧɢ.ɡɲ.ɚɹ ɪɟ.ɡɨ.ɧɚ.ɧɫ.ɧɚ.ɹ ɱɚ.ɫɬ.ɨɬ.ɚ ɢɡ.ɞɟ.ɥɢ.ɹ ɢ ɜɟ.ɪɯ.ɧɹ.ɹ ɱɚ.ɫɬ.ɨɬ.ɚ 
ɞɢ.ɚɩ.ɚɡ.ɨɧ.ɚ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɣ ɩɪ.ɟɜ.ɵɲ.ɚɸ.ɬ 200 Ƚɰ, ɬɨ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɹ ɩɪ.ɨɜ.ɨɞ.ɹɬ ɧɚ.ɱɢ.ɧɚ.ɹ 
ɫɨ 100 Ƚɰ. 
 ɉɪ.ɢ ɡɧ.ɚɱ.ɟɧ.ɢɹ.ɯ ɱɚ.ɫɬ.ɨɬ.ɵ 10 Ƚɰ ɢ ɦɟ.ɧɟ.ɟ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɟ ɩɪ.ɨɜ.ɨɞ.ɹɬ ɧɚ 
ɝɪ.ɚɧ.ɢɱ.ɧɵ.ɯ ɱɚ.ɫɬ.ɨɬ.ɚɯ ɩɪ.ɢ ɩɪ.ɨɞ.ɨɥ.ɠɢ.ɬɟ.ɥɶ.ɧɨ.ɫɬ.ɢ ɜɵ.ɞɟ.ɪɠ.ɤɢ ɧɚ ɤɚ.ɠɞ.ɨɣ ɱɚ.ɫɬ.ɨɬ.ɟ, 
ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɨ.ɣ ɞɥ.ɹ ɩɪ.ɨɜ.ɟɪ.ɤɢ ɢ ɪɟ.ɝɢ.ɫɬ.ɪɚ.ɰɢ.ɢ ɤɨ.ɧɬ.ɪɨ.ɥɶ.ɧɵ.ɯ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ (10-30 
ɫ). 

Ɍɨ.ɱɧ.ɨɫ.ɬɶ ɩɨ.ɞɞ.ɟɪ.ɠɚ.ɧɢ.ɹ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ ɢɫ.ɩɵ.ɬɚ.ɬɟ.ɥɶ.ɧɨ.ɝɨ ɪɟ.ɠɢ.ɦɚ - ɜ 
ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɢɢ ɫ ɬɪ.ɟɛ.ɨɜ.ɚɧ.ɢɹ.ɦɢ, ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɧɵ.ɦɢ ɞɥ.ɹ ɦɟ.ɬɨ.ɞɚ. 

ȼ ɩɪ.ɨɰ.ɟɫ.ɫɟ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɹ ɤɨ.ɧɬ.ɪɨ.ɥɢ.ɪɭ.ɸɬ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɵ ɢɡ.ɞɟ.ɥɢ.ɣ. 
ɉɪ.ɨɜ.ɟɪ.ɹɟ.ɦɵ.ɟ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɵ, ɢɯ ɡɧ.ɚɱ.ɟɧ.ɢɹ ɢ ɦɟ.ɬɨ.ɞɵ ɩɪ.ɨɜ.ɟɪ.ɤɢ ɭɤ.ɚɡ.ɵɜ.ɚɸ.ɬ ɜ 
ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɚɯ ɢ Ɍɍ ɧɚ ɢɡ.ɞɟ.ɥɢ.ɹ ɢ ɉɂ. 

ɉɪ.ɢ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɹɯ ɞɥ.ɹ ɪɟ.ɝɢ.ɫɬ.ɪɚ.ɰɢ.ɢ ɩɪ.ɨɜ.ɟɪ.ɹɟ.ɦɵ.ɯ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ 
ɪɟ.ɤɨ.ɦɟ.ɧɞ.ɭɟ.ɬɫ.ɹ ɨɫ.ɭɳ.ɟɫ.ɬɜ.ɥɹ.ɬɶ ɡɚ.ɩɢ.ɫɶ ɢɯ ɚɛ.ɫɨ.ɥɸ.ɬɧ.ɨɝ.ɨ ɡɧ.ɚɱ.ɟɧ.ɢɹ ɢɥ.ɢ 
ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɹ ɩɨ ɫɪ.ɚɜ.ɧɟ.ɧɢ.ɸ ɫ ɩɟ.ɪɜ.ɨɧ.ɚɱ.ɚɥ.ɶɧ.ɵɦ.ɢ ɡɧ.ɚɱ.ɟɧ.ɢɹ.ɦɢ ɜ ɮɭ.ɧɤ.ɰɢ.ɢ ɨɬ 
ɱɚ.ɫɬ.ɨɬ.ɵ ɜɢ.ɛɪ.ɚɰ.ɢɢ ɫ ɩɨ.ɦɨ.ɳɶɸ ɪɟ.ɝɢ.ɫɬ.ɪɢ.ɪɭ.ɸɳ.ɢɯ ɭɫ.ɬɪ.ɨɣ.ɫɬ.ɜ. 

ɉɪ.ɢ ɨɛ.ɧɚ.ɪɭ.ɠɟ.ɧɢ.ɢ ɱɚ.ɫɬ.ɨɬ, ɧɚ ɤɨ.ɬɨ.ɪɵ.ɯ ɧɚ.ɛɥ.ɸɞ.ɚɟ.ɬɫ.ɹ ɧɟ.ɫɬ.ɚɛ.ɢɥ.ɶɧ.ɨɫ.ɬɶ 
ɪɚ.ɛɨ.ɬɵ ɢɥ.ɢ ɭɯ.ɭɞ.ɲɟ.ɧɢ.ɟ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ ɢɡ.ɞɟ.ɥɢ.ɣ, ɞɨ.ɩɨ.ɥɧ.ɢɬ.ɟɥ.ɶɧ.ɨ ɩɪ.ɨɜ.ɨɞ.ɹɬ 
ɜɵ.ɞɟ.ɪɠ.ɤɭ ɧɚ ɷɬ.ɢɯ ɱɚ.ɫɬ.ɨɬ.ɚɯ ɜ ɬɟ.ɱɟ.ɧɢ.ɟ ɜɪ.ɟɦ.ɟɧ.ɢ, ɭɤ.ɚɡ.ɚɧ.ɧɨ.ɝɨ ɜ ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɚɯ ɢ 
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Ɍɍ ɧɚ ɢɡ.ɞɟ.ɥɢ.ɹ ɢ ɉɂ, ɧɨ ɧɟ ɦɟ.ɧɟ.ɟ 5 ɦɢ.ɧ; ɷɬ.ɭ ɜɵ.ɞɟ.ɪɠ.ɤɭ ɧɟ ɩɪ.ɨɜ.ɨɞ.ɹɬ, ɟɫ.ɥɢ 
ɢɡ.ɞɟ.ɥɢ.ɹ ɢɫ.ɩɵ.ɬɵ.ɜɚ.ɸɬ ɧɚ ɜɢ.ɛɪ.ɨɩ.ɪɨ.ɱɧ.ɨɫ.ɬɶ ɦɟ.ɬɨ.ɞɨ.ɦ ɤɚ.ɱɚ.ɸɳ.ɟɣ.ɫɹ ɱɚ.ɫɬ.ɨɬ.ɵ. 

ɂɡ.ɞɟ.ɥɢ.ɹ ɫɱ.ɢɬ.ɚɸ.ɬ ɜɵ.ɞɟ.ɪɠ.ɚɜ.ɲɢ.ɦɢ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɟ, ɟɫ.ɥɢ ɜ ɩɪ.ɨɰ.ɟɫ.ɫɟ 
ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɣ ɨɧ.ɢ ɭɞ.ɨɜ.ɥɟ.ɬɜ.ɨɪ.ɹɸ.ɬ ɬɪ.ɟɛ.ɨɜ.ɚɧ.ɢɹ.ɦ, ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɧɵ.ɦ ɜ ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɚɯ 
ɢ Ɍɍ ɧɚ ɢɡ.ɞɟ.ɥɢ.ɹ ɢ ɉɂ ɞɥ.ɹ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɣ ɞɚ.ɧɧ.ɨɝ.ɨ ɜɢ.ɞɚ. 

3.1 ɐɟ.ɥɢ ɢ ɡɚ.ɞɚ.ɱɢ ɢɫ.ɩɵ.ɬɚ.ɧɢɣ 
 
ɐɟ.ɥɢ ɢ ɡɚ.ɞɚ.ɱɢ ɄȾ.ɂ: 
 ɩɪ.ɨɜ.ɟɪ.ɤɚ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɢɹ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ ɩɪ.ɢɛ.ɨɪ.ɚ ɬɪ.ɟɛ.ɨɜ.ɚɧ.ɢɹ.ɦ ɌɁ; 
 ɩɪ.ɨɜ.ɟɪ.ɤɚ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɢɹ ɬɟ.ɯɧ.ɢɱ.ɟɫ.ɤɢ.ɯ ɢ ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɨ.ɧɧ.ɵɯ 

ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɜ ɢ ɗɊ.ɂ ɬɪ.ɟɛ.ɨɜ.ɚɧ.ɢɹ.ɦ ɌɁ; 
 ɩɪ.ɨɜ.ɟɪ.ɤɚ ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɢ.ɯ ɪɟ.ɠɢ.ɦɨ.ɜ; 
 ɩɪ.ɨɜ.ɟɪ.ɤɚ ɫɬ.ɨɣ.ɤɨ.ɫɬ.ɢ ɤ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɦ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹɦ; 
 ɩɪ.ɨɜ.ɟɪ.ɤɚ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɢɹ ɬɪ.ɟɛ.ɨɜ.ɚɧ.ɢɹ.ɦ ɩɨ ɩɨ.ɦɟ.ɯɨ.ɭɫ.ɬɨ.ɣɱ.ɢɜ.ɨɫ.ɬɢ ɢ 

ɩɨ.ɦɟ.ɯɨ.ɷɦ.ɢɫ.ɢɢ; 
 ɩɪ.ɨɜ.ɟɪ.ɤɚ ɭɪ.ɨɜ.ɧɹ ɩɨ.ɦɟ.ɯ ɩɨ ɜɧ.ɭɬ.ɪɟ.ɧɧ.ɢɦ ɢɧ.ɬɟ.ɪɮ.ɟɣ.ɫɚ.ɦ; 
 ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɡɚ.ɩɚ.ɫɨ.ɜ ɪɚ.ɛɨ.ɬɨ.ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɢ ɩɨ ɤɥ.ɢɦ.ɚɬ.ɢɱ.ɟɫ.ɤɢ.ɦ 

ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹɦ, ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɸ ɩɢ.ɬɚ.ɸɳ.ɢɯ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɢɣ, ɩɨ.ɦɟ.ɯɨ.ɭɫ.ɬɨ.ɣɱ.ɢɜ.ɨɫ.ɬɢ; 
 ɨɬ.ɪɚ.ɛɨ.ɬɤ.ɚ ɄȾ, ɗȾ; 
 ɨɬ.ɪɚ.ɛɨ.ɬɤ.ɚ Ʉɉ.Ⱥ; 
 ɤɨ.ɦɩ.ɥɟ.ɤɫ.ɧɚ.ɹ ɨɬ.ɪɚ.ɛɨ.ɬɤ.ɚ ɩɪ.ɨɝ.ɪɚ.ɦɦ.ɧɨ.ɝɨ ɨɛ.ɟɫ.ɩɟ.ɱɟ.ɧɢ.ɹ; 
 ɨɬ.ɪɚ.ɛɨ.ɬɤ.ɚ ɬɟ.ɯɧ.ɨɥ.ɨɝ.ɢɱ.ɟɫ.ɤɨ.ɣ ɞɨ.ɤɭ.ɦɟ.ɧɬ.ɚɰ.ɢɢ; 
 ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɝɨ.ɬɨ.ɜɧ.ɨɫ.ɬɢ ɤ ɉɢɊ. ɜ ɱɚ.ɫɬ.ɧɨ.ɫɬ.ɢ ɨɫ.ɧɚ.ɳɟ.ɧɢ.ɹ ɪɚ.ɛɨ.ɱɢ.ɯ 

ɦɟ.ɫɬ; 
 ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɜɨ.ɡɦ.ɨɠ.ɧɨ.ɫɬ.ɢ ɩɪ.ɟɞ.ɴɹ.ɜɥ.ɟɧ.ɢɹ ɩɪ.ɢɛ.ɨɪ.ɚ ɧɚ ɉɢɊ. ɢ ɞɨ.ɩɭ.ɫɤ 

ɤ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɹɦ ɜ ɫɨ.ɫɬ.ɚɜ.ɟ ɨɬ.ɪɚ.ɛɨ.ɬɚ.ɧɧ.ɵɯ ɢɡ.ɞɟ.ɥɢ.ɣ. 
ɐɟ.ɥɢ ɢ ɡɚ.ɞɚ.ɱɢ ɉɢɊ.: 
 ɩɨ.ɞɬ.ɜɟ.ɪɠ.ɞɟ.ɧɢ.ɟ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɢɹ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ ɩɪ.ɢɛ.ɨɪ.ɚ ɬɪ.ɟɛ.ɨɜ.ɚɧ.ɢɹ.ɦ 

ɌɁ; 
 ɩɨ.ɞɬ.ɜɟ.ɪɠ.ɞɟ.ɧɢ.ɟ ɫɬ.ɨɣ.ɤɨ.ɫɬ.ɢ ɤ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɦ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹɦ; 
 ɩɨ.ɞɬ.ɜɟ.ɪɠ.ɞɟ.ɧɢ.ɟ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɢɹ ɬɪ.ɟɛ.ɨɜ.ɚɧ.ɢɹ.ɦ ɩɨ ɩɨ.ɦɟ.ɯɨ.ɭɫ.ɬɨ.ɣɱ.ɢɜ.ɨɫ.ɬɢ 

ɢ ɩɨ.ɦɟ.ɯɨ.ɷɦ.ɢɫ.ɫɢɢ; 
 ɨɰ.ɟɧ.ɤɚ ɭɪ.ɨɜ.ɧɹ ɩɨ.ɦɟ.ɯ ɩɨ ɜɧ.ɭɬ.ɪɟ.ɧɧ.ɢɦ ɢɧ.ɬɟ.ɪɮ.ɟɣ.ɫɚ.ɦ; 
 ɩɨ.ɞɬ.ɜɟ.ɪɠ.ɞɟ.ɧɢ.ɟ ɪɚ.ɛɨ.ɬɨ.ɫɩ.ɨɫ.ɨɛ.ɧɨ.ɫɬ.ɢ ɩɪ.ɢɛ.ɨɪ.ɚ ɜ ɭɫ.ɥɨ.ɜɢ.ɹɯ, ɛɥ.ɢɡ.ɤɢ.ɯ ɤ 

ɪɟ.ɚɥ.ɶɧ.ɵɦ ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɨ.ɧɧ.ɵɦ; 
 ɨɰ.ɟɧ.ɤɚ ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɢ.ɯ ɪɟ.ɠɢ.ɦɨ.ɜ ɗɊ.ɂ; 
 ɨɰ.ɟɧ.ɤɚ ɨɬ.ɪɚ.ɛɨ.ɬɚ.ɧɧ.ɨɫ.ɬɢ ɬɟ.ɯɧ.ɨɥ.ɨɝ.ɢɢ ɢɡ.ɝɨ.ɬɨ.ɜɥ.ɟɧ.ɢɹ ɢ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɣ 

ɩɪ.ɢɛ.ɨɪ.ɚ; 
 ɨɰ.ɟɧ.ɤɚ ɤɚ.ɱɟ.ɫɬ.ɜɚ ɄȾ, ɌȾ ɢ ɗȾ; 
 ɨɰ.ɟɧ.ɤɚ ɩɪ.ɢɝ.ɨɞ.ɧɨ.ɫɬ.ɢ Ʉɉ.Ⱥ; 
 ɨɰ.ɟɧ.ɤɚ ɤɚ.ɱɟ.ɫɬ.ɜɚ ɩɪ.ɨɝ.ɪɚ.ɦɦ.ɧɨ.ɝɨ ɨɛ.ɟɫ.ɩɟ.ɱɟ.ɧɢ.ɹ; 
 ɨɰ.ɟɧ.ɤɚ ɜɨ.ɡɦ.ɨɠ.ɧɨ.ɫɬ.ɢ ɩɨ.ɞɬ.ɜɟ.ɪɠ.ɞɟ.ɧɢ.ɹ ɬɪ.ɟɛ.ɨɜ.ɚɧ.ɢɣ ɌɁ ɫɪ.ɟɞ.ɫɬ.ɜɚ.ɦɢ 

ɤɨ.ɧɬ.ɪɨ.ɥɹ; 
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 ɨɰ.ɟɧ.ɤɚ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɢɹ ɗɊ.ɂ ɢ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɜ ɨɝ.ɪɚ.ɧɢ.ɱɟ.ɧɧ.ɵɦɢ ɩɟ.ɪɟ.ɱɧ.ɹɦ, 
ɢɯ ɬɟ.ɯɧ.ɢɱ.ɟɫ.ɤɢ.ɯ ɢ ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɨ.ɧɧ.ɵɯ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤ ɢ ɭɫ.ɥɨ.ɜɢ.ɣ ɩɪ.ɢɦ.ɟɧ.ɟɧ.ɢɹ 
ɬɪ.ɟɛ.ɨɜ.ɚɧ.ɢɹ.ɦ ɌɁ; 

 ɨɰ.ɟɧ.ɤɚ ɩɨ.ɥɧ.ɨɬ.ɵ ɢ ɩɪ.ɚɜ.ɢɥ.ɶɧ.ɨɫ.ɬɢ ɢɡ.ɥɨ.ɠɟ.ɧɢ.ɹ ɜ ɄȾ ɜɨ.ɩɪ.ɨɫ.ɨɜ 
ɦɟ.ɬɪ.ɨɥ.ɨɝ.ɢɱ.ɟɫ.ɤɨ.ɝɨ ɨɛ.ɟɫ.ɩɟ.ɱɟ.ɧɢ.ɹ; 

 ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɜɨ.ɡɦ.ɨɠ.ɧɨ.ɫɬ.ɢ ɞɨ.ɩɭ.ɫɤ.ɚ ɩɪ.ɢɛ.ɨɪ.ɚ ɤ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɹɦ ɜ 
ɫɨ.ɫɬ.ɚɜ.ɟ ɄȺ. 

3.2 Ɉɛ.ɴɟ.ɦ ɢ ɭɫ.ɥɨ.ɜɢ.ɹ ɩɪ.ɨɜ.ɟɞ.ɟɧ.ɢɹ ɢɫ.ɩɵ.ɬɚ.ɧɢɣ 
 
ɉɟ.ɪɟ.ɱɟ.ɧɶ ɢɫ.ɩɵ.ɬɚ.ɬɟ.ɥɶ.ɧɨ.ɝɨ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɹ ɢ ɫɪ.ɟɞ.ɫɬ.ɜ ɢɡ.ɦɟ.ɪɟ.ɧɢ.ɣ, 

ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɵ.ɯ ɞɥ.ɹ ɩɪ.ɨɜ.ɟɞ.ɟɧ.ɢɹ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɣ, ɩɪ.ɢɜ.ɟɞ.ɟɧ ɜ ɬɚ.ɛɥ.ɢɰ.ɟ 1 ɧɚ.ɫɬ.ɨɹ.ɳɟ.ɣ 
ɩɪ.ɨɝ.ɪɚ.ɦɦɵ 

ɋɪ.ɟɞ.ɫɬ.ɜɚ ɢɡ.ɦɟ.ɪɟ.ɧɢ.ɣ ɞɨ.ɥɠ.ɧɵ ɛɵ.ɬɶ ɢɡ.ɦɟ.ɪɟ.ɧɢ.ɣ ɢ ɩɪ.ɨɜ.ɟɪ.ɟɧ.ɵ, 
ɢɫ.ɩɵ.ɬɚ.ɬɟ.ɥɶ.ɧɨ.ɟ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɟ – ɢɫ.ɩɪ.ɚɜ.ɧɨ ɢ ɚɬ.ɬɟ.ɫɬ.ɨɜ.ɚɧ.ɨ. 

Пɪ.ɢɦ.ɟч.ɚɧ.ɢɟ – Дɨ.ɩɭ.ɫɤ.ɚɟ.ɬɫ.я ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɬɶ ɫɪ.ɟɞ.ɫɬ.ɜɚ ɢɡ.ɦɟ.ɪɟ.ɧɢ.я ɢ 
ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɟ ɫ ɚɧ.ɚɥ.ɨɝ.ɢч.ɧɵ.ɦɢ ɬɟ.хɧ.ɢч.ɟɫ.ɤɢ.ɦɢ хɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤɚ.ɦɢ. 
 ȼɫ.ɟ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɹ ɩɪ.ɨɜ.ɨɞ.ɢɬ.ɶ ɜ ɧɨ.ɪɦ.ɚɥ.ɶɧ.ɵɯ ɤɥ.ɢɦ.ɚɬ.ɢɱ.ɟɫ.ɤɢ.ɯ ɭɫ.ɥɨ.ɜɢ.ɹɯ, 
ɟɫ.ɥɢ ɢɧ.ɵɟ ɧɟ ɨɝ.ɨɜ.ɨɪ.ɟɧ.ɵ ɜ ɦɟ.ɬɨ.ɞɢ.ɤɟ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɣ. 
 
Ɍɚ.ɛɥ.ɢɰ.ɚ 3.1 – ɂɫ.ɩɵ.ɬɚ.ɬɟ.ɥɶ.ɧɨ.ɟ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɟ ɢ ɫɪ.ɟɞ.ɫɬ.ɜɚ ɢɡ.ɦɟ.ɪɟ.ɧɢɣ 
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ɇɚ.ɢɦ.ɟɧ.ɨɜ.ɚɧ.ɢɟ Ɉɛ.ɨɡ.ɧɚ.ɱɟ.ɧɢɟ Ʉɨ.ɥ. Ɍɟ.ɯɧ.ɢɱ.ɟɫ.ɤɚ.ɹ 
ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤɚ 

Ⱦɨ.ɩɭ.ɫɬ.ɢɦ.ɚɹ 
ɡɚ.ɦɟ.ɧɚ 

ɒɬ.ɚɧ.ɝɟ.ɧɰ.ɢɪ.ɤɭ.ɥɶ MI.TU.TO.YO-
300-0,02 

1 0-300 ɦɦ, ±0,02ɦɦ ─ 

ɒɬ.ɚɧ.ɝɟ.ɧɰ.ɢɪ.ɤɭ.ɥɶ ɒɓ-111-500-
0,05 

1 0-500 ɦɦ, ±0,05ɦɦ ─ 

ɒɬ.ɚɧ.ɝɟ.ɧɪ.ɟɫ.ɦɚɫ ɒɊ-630-0,05 1 60-630 ɦɦ, ±0,05ɦɦ ─ 

ɓɭ.ɩɵ 70 ɓɭ.ɩɵ-70  
Ɍɍ 2-034-225 

1 ɇɚ.ɛɨ.ɪ №2, ɤɥ.ɬ.1 ─ 

ɉɥ.ɢɬ.ɚ ɩɨ.ɜɟ.ɪɨ.ɱɧ.ɚɹ ɉɅ.ɂɌ.Ⱥ  
1-1-1000ɯ630 
ȽɈ.ɋɌ 10905 

1 Ⱦɨ.ɩɭ.ɫɤ 
ɩɥ.ɨɫ.ɤɨ.ɫɬ.ɧɨ.ɫɬ.ɢ 0,02 
ɦɦ 
 

─ 

ȼɢ.ɛɪ.ɨɫ.ɬɟ.ɧɞ V8-440 1 5-2500Ƚɰ, 
1-140g, ±20% 

ȼɗ.Ⱦɋ-
10000Ɍ 

ɋɩ.ɟɰ.ɢɚ.ɥɢ.ɡɢ.ɪɨ.ɜɚ.ɧɧ.ɨɟ 
ɪɚ.ɛɨ.ɱɟ.ɟ ɦɟ.ɫɬ.ɨ 
ɞɢ.ɧɚ.ɦɢ.ɱɟ.ɫɤ.ɢɯ 
ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɣ ɊɗȺ. 

 1 ─ ─ 

Ʉɨ.ɦɩ.ɥɟ.ɤɬ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɹ 
ɞɥ.ɹ ɭɞ.ɚɪ.ɧɵ.ɯ ɢɫ.ɩɵ.ɬɚ.ɧɢɣ 

 1 ─ ─ 

ɍɞ.ɚɪ.ɧɵ.ɣ ɫɬ.ɟɧɞ ɍɍ.ɗ 20/200 1 20ɤɝ, 
2000ɦ/ɫ2 (200g), 
±20% 

─ 

ȼɢ.ɛɪ.ɨɩ.ɪɟ.ɨɛ.ɪɚ.ɡɨ.ɜɚ.ɬɟ.ɥɶ 4501Ⱥ 1 1-25000Ƚɰ ─ 
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3.3 Ɇɟ.ɬɨ.ɞɢ.ɤɢ ɩɪ.ɨɜ.ɟɞ.ɟɧ.ɢɹ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɣ ɢ ɤɨ.ɧɬ.ɪɨ.ɥɹ 
 

ɉɪ.ɨɜ.ɟɪ.ɤɚ ɝɚ.ɛɚ.ɪɢ.ɬɧ.ɵɯ, ɭɫ.ɬɚ.ɧɨ.ɜɨ.ɱɧ.ɵɯ ɢ ɩɪ.ɢɫ.ɨɟ.ɞɢ.ɧɢ.ɬɟ.ɥɶ.ɧɵ.ɯ ɪɚ.ɡɦ.ɟɪ.ɨɜ 
ɩɪ.ɢɛ.ɨɪɚ ɧɚ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɢɟ ɝɚ.ɛɚ.ɪɢ.ɬɧ.ɨɦ.ɭ ɱɟ.ɪɬ.ɟɠɭ. 

ɉɪ.ɨɜ.ɟɪ.ɤɭ ɝɚ.ɛɚ.ɪɢ.ɬɧ.ɵɯ, ɭɫ.ɬɚ.ɧɨ.ɜɨ.ɱɧ.ɵɯ ɢ ɩɪ.ɢɫ.ɨɟ.ɞɢ.ɧɢ.ɬɟ.ɥɶ.ɧɵ.ɯ ɪɚ.ɡɦ.ɟɪ.ɨɜ 
ɧɚ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɢɟ ɝɚ.ɛɚ.ɪɢ.ɬɧ.ɨɦ.ɭ ɱɟ.ɪɬ.ɟɠ.ɭ ɜɵ.ɩɨ.ɥɧ.ɹɬ.ɶ ɭɧ.ɢɜ.ɟɪ.ɫɚ.ɥɶ.ɧɵ.ɦɢ 
ɫɪ.ɟɞ.ɫɬ.ɜɚ.ɦɢ.ɢɡ.ɦɟ.ɪɟ.ɧɢɣ, ɭɤ.ɚɡ.ɚɧ.ɧɵ.ɦɢ ɜ ɬɚ.ɛɥ.ɢɰ.ɟ 3.1. 

Ƚɚ.ɛɚ.ɪɢ.ɬɧ.ɵɟ ɪɚ.ɡɦ.ɟɪ.ɵ ɩɪ.ɢɛ.ɨɪ.ɚ 368ɯ492ɯ182 ɦɦ, 
Ɋɚ.ɡɦ.ɟɪ.ɵ ɭɤ.ɚɡ.ɚɧ.ɵ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 3.2. 
ɍɫ.ɬɚ.ɧɨ.ɜɨ.ɱɧ.ɵɟ ɪɚ.ɡɦ.ɟɪɵL1=(348±1)ɦɦ,L2=(141±0,2)ɦɦ, L3=(282±0,2) 

ɦɦ,L4=(423±0,2) ɦɦ. 
Ⱦɨ.ɩɭ.ɫɤ ɩɥ.ɨɫ.ɤɨ.ɫɬ.ɧɨ.ɫɬ.ɢ ɭɫ.ɬɚ.ɧɨ.ɜɨ.ɱɧ.ɨɣ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ 0,3 ɦɦ. 
Ɋɚ.ɡɦ.ɟɪ L1 ɨɩ.ɪɟ.ɞɟ.ɥɢ.ɬɶ ɪɚ.ɫɱ.ɟɬ.ɧɵ.ɦ ɩɭ.ɬɟ.ɦ ɩɨ ɮɨ.ɪɦ.ɭɥ.ɟ: 
 
L1 = 368 - (2L6 + L5)               (3.3) 
 
Ɋɚ.ɡɦ.ɟɪ.ɵ L5, L6 ɢɡ.ɦɟ.ɪɢ.ɬɶ ɲɬ.ɚɧ.ɝɟ.ɧɰ.ɢɪ.ɤɭ.ɥɟ.ɦ MI.TU.TO.YO-300-0,02. 
ɉɪ.ɢ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɢ ɪɚ.ɡɦ.ɟɪ.ɨɜ 182 ɦɦ ɢ 0,3 ɦɦ ɩɪ.ɢɛ.ɨɪ ɭɫ.ɬɚ.ɧɨ.ɜɢ.ɬɶ ɧɚ 

ɩɨ.ɜɟ.ɪɨ.ɱɧ.ɭɸ ɩɥ.ɢɬ.ɭ. 
Ɋɚ.ɡɦ.ɟɪ 182ɦɦ ɢɡ.ɦɟ.ɪɢ.ɬɶ ɲɬ.ɚɧ.ɝɟ.ɧɪ.ɟɣ.ɫɦ.ɚɫ.ɨɦ ɒɊ-630-0,05. Ɉɬ.ɤɥ.ɨɧ.ɟɧ.ɢɟ 

ɨɬ ɩɥ.ɨɫ.ɤɨ.ɫɬ.ɧɨ.ɫɬɢ ɢɡ.ɦɟ.ɪɢ.ɬɶ ɳɭ.ɩɚ.ɦɢ. 
Ɋɚ.ɡɦ.ɟɪ.ɵ 492 ɦɦ, 368 ɦɦ ɢɡ.ɦɟ.ɪɢ.ɬɶ ɲɬ.ɚɧ.ɝɟ.ɧɰ.ɢɪ.ɤɭ.ɥɟ.ɦ ɒɐ -111-500-

0,05. 
ɉɪ.ɨɜ.ɟɪ.ɤɭ ɭɫ.ɬɚ.ɧɨ.ɜɨ.ɱɧ.ɵɯ ɪɚ.ɡɦ.ɟɪ.ɨɜ L2=(141±0,2) ɦɦ, L3=(282±0,2) ɦɦ, 
L4=(423±0,2) ɦɦ ɧɟ ɜɵ.ɩɨ.ɥɧ.ɹɬ.ɶ. Ɋɚ.ɡɦ.ɟɪ.ɵ ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɜɚ.ɸɬ.ɫɹ ɩɪ.ɢ ɢɡ.ɝɨ.ɬɨ.ɜɥ.ɟɧ.ɢɢ 
ɞɟ.ɬɚ.ɥɟ.ɣ. 
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Ɋɢ.ɫɭ.ɧɨ.ɤ 3.2– Ȼɥ.ɨɤ ɢɧɬɟ.ɪɮ.ɟɣ.ɫɧ.ɵɣ ɤɨ.ɦɩ.ɥɟ.ɤɫ.ɚ ɭɩ.ɪɚ.ɜɥ.ɟɧ.ɢɹ 
  

Ⱦɢ.ɚɩ.ɚɡ.ɨɧ ɱɚ.ɫɬ.ɨɬ ɞɥ.ɹ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɹ ɧɚ ɫɢ.ɧɭ.ɫɨ.ɢɞ.ɚɥ.ɶɧ.ɵɟ ɜɢ.ɛɪ.ɚɰ.ɢɢ 
ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɬ.ɫɹ ɫɨ.ɝɥ.ɚɫ.ɧɨ ɬɚ.ɛɥ.ɢɰ.ɟ 3.2. 
 
Ɍɚ.ɛɥ.ɢɰ.ɚ 3.2 – ɋɢ.ɧɭ.ɫɨ.ɢɞ.ɚɥ.ɶɧ.ɚɹ ɜɢ.ɛɪ.ɚɰ.ɢɹ 

Ⱦɢ.ɚɩ.ɚɡ.ɨɧ ɱɚ.ɫɬ.ɨɬ, Ƚɰ ɍɪ.ɨɜ.ɟɧɶ ȼɪ.ɟɦ.ɹ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ ɩɨ ɨɫ.ɢ, ɦɢɧ. 

5-10 ±10ɦɦ 

20, ɧɟ ɦɟ.ɧɟɟ 10-20 ɨɬ ±4g ɞɨ ±15g 

20-100 ±15g 

ɉɪ.ɢɦ.ɟɱ.ɚɧ.ɢɟ – ɋɤ.ɨɪ.ɨɫ.ɬɶ ɫɤ.ɚɧ.ɢɪ.ɨɜ.ɚɧ.ɢɹ ɜ ɧɚ.ɩɪ.ɚɜ.ɥɟ.ɧɢ.ɢ ɨɬ ɧɢ.ɠɧ.ɟɣ ɝɪ.ɚɧ.ɢɰ.ɵ ɱɚ.ɫɬ.ɨɬ.ɵ ɤ 
ɜɟ.ɪɯ.ɧɟ.ɣ ɝɪ.ɚɧ.ɢɰ.ɵ ɱɚ.ɫɬ.ɨɬ.ɵ ɤ ɜɟ.ɪɯ.ɧɟ.ɣ ɫɨ.ɫɬɚɜɥ.ɹɟ.ɬ ɧɟ ɛɨ.ɥɟ.ɟ 1 ɨɤɬ./ɦɢ.ɧ. ɂɡ.ɦɟ.ɧɟ.ɧɢ.ɟ 
ɭɫ.ɤɨ.ɪɟ.ɧɢ.ɹ ɨɬ ɱɚ.ɫɬ.ɨɬ.ɵ ɜ ɤɚ.ɠɞ.ɨɦ ɩɨ.ɞɞ.ɢɚ.ɩɚ.ɡɨ.ɧɟ ɱɚ.ɫɬ.ɨɬ ɩɨ ɥɢ.ɧɟ.ɣɧ.ɨɦ.ɭ ɡɚ.ɤɨ.ɧɭ.  
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Ɋɢ.ɫɭ.ɧɨ.ɤ 3.3 – ɝɨ.ɬɨ.ɜɚ.ɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢɹ 

 
 ɉɨ ɞɚ.ɧɧ.ɨɣ ɦɟ.ɬɨ.ɞɢ.ɤɢ ɛɵ.ɥɚ ɢɫ.ɩɵ.ɬɚ.ɧɚ ɝɨ.ɬɨ.ɜɚ.ɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ ɦɨ.ɞɭ.ɥɹ 
ɛɨ.ɪɬ.ɨɜ.ɨɣ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ, ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧ.ɵɣ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 3.3. 
 ȼ ɯɨ.ɞɟ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɹ ɦɵ ɩɨ.ɥɭ.ɱɢ.ɥɢ ɝɪ.ɚɮ.ɢɤ ɜɥ.ɢɹ.ɧɢ.ɹ ɱɚ.ɫɬ.ɨɬ.ɵ ɧɚ 
ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ, ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɧ.ɵɣ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 3.4. Ʉɨ.ɬɨ.ɪɵɣ ɫɨ.ɜɩ.ɚɞ.ɚɟ.ɬ ɫ 
ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɚ.ɦɢ ɦɨ.ɥɟ.ɞɢ.ɪɨ.ɜɚ.ɧɢɹ ɜ ɫɢ.ɫɬ.ɟɦ.ɟ AN.SYS. 

ɉɪ.ɨɜ.ɟɞ.ɟɧ.ɧɵ.ɣ ɤɨ.ɧɟ.ɱɧ.ɨ-ɷɥ.ɟɦ.ɟɧ.ɬɧ.ɵɣ ɚɧ.ɚɥ.ɢɡ ɞɨ.ɤɚ.ɡɵ.ɜɚ.ɟɬ, ɱɬ.ɨ ɫ 
ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɢ.ɟɦ ɪɚ.ɡɪ.ɚɛ.ɨɬ.ɚɧ.ɧɨ.ɣ ɫɢ.ɥɨ.ɜɨ.ɣ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɦɨ.ɞɭ.ɥɹ ɛɨ.ɪɬ.ɨɜ.ɨɣ 
ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ, ɦɨ.ɠɧ.ɨ ɩɪ.ɢɦ.ɟɧ.ɹɬ.ɶ ɦɧ.ɨɝ.ɨɜ.ɵɜ.ɨɞ.ɧɵ.ɟ ɷɥ.ɟɤ.ɬɪ.ɨɧ.ɧɵ.ɟ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɵ 
ɛɟ.ɡ ɧɚ.ɪɭ.ɲɟ.ɧɢ.ɹ ɰɟ.ɥɨ.ɫɬ.ɧɨ.ɫɬ.ɢ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɵɯ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ, ɩɨ.ɬɨ.ɦɭ ɱɬ.ɨ 
ɭɱ.ɢɬ.ɵɜ.ɚɸ.ɬɫ.ɹ ɭɫ.ɥɨ.ɜɢ.ɹ ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɢ ɢ ɪɟ.ɚɥ.ɶɧ.ɨɟ ɧɚ.ɝɪ.ɭɠ.ɟɧ.ɢɟ ɗɉ ɜ ɫɨ.ɫɬ.ɚɜ.ɟ 
ɩɪ.ɢɛ.ɨɪ.ɚ. 
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Ɋɢ.ɫɭ.ɧɨ.ɤ 3.4 – ɜɥ.ɢɹ.ɧɢ.ɟ ɱɚ.ɫɬ.ɨɬ.ɵ ɧɚ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢɸ 
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B19Y ɇɍ2 B19Y ɇɍ1

14Ɏ151.1516ȽɆ-0  ȿ001 КȾИ  Ƚȼ ɇɍ2 5-2000 Ƚц LMS  5-2000 Hz YY 0   5.3.19 14:22:09 
14Ɏ151.1516ȽɆ-0  ȿ001 КȾИ  Ƚȼ ɇɍ1 5-2000 Ƚц LMS  5-2000 Hz YY 0   5.3.19 14:07:03 

B19Y - ɇɚ ɨɫɧɨɜɚɧии ɛɥɨɤɚ 14Ɏ151.1516ȽɆ-9000 ɛɨɪɬɨɜɨɝɨ ɤɨɦɩɥеɤɫɚ 
ɭɩɪɚɜɥеɧия 14Ɏ151.1516ȽɆ-0
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ɁȺ.ɄɅ.ɘɑ.ȿɇ.ɂȿ 
 

ȼ ɦɚ.ɝɢ.ɫɬ.ɟɪ.ɫɤ.ɨɣ ɞɢ.ɫɫ.ɟɪ.ɬɚ.ɰɢ.ɨɧ.ɧɨ.ɣ ɪɚ.ɛɨ.ɬɟ ɛɵ.ɥɢ ɪɚ.ɫɫ.ɦɨ.ɬɪ.ɟɧ.ɵ ɜɚ.ɪɢ.ɚɰ.ɢɢ 
ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɵɯ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɣ ɞɥ.ɹ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɧɨ.ɝɨ ɦɨ.ɧɬ.ɚɠ.ɚ ɫɨ.ɜɪ.ɟɦ.ɟɧ.ɧɵ.ɯ 
ɤɨ.ɪɩ.ɭɫ.ɨɜ ɦɢ.ɤɪ.ɨɱ.ɢɩ.ɨɜ ɢ ɫɞ.ɟɥ.ɚɧ ɢɯ ɚɧ.ɚɥ.ɢɡ, ɱɬ.ɨ ɩɨ.ɡɜ.ɨɥ.ɢɬ ɪɚ.ɡɪ.ɚɛ.ɨɬ.ɚɬ.ɶ 
ɫɢ.ɥɨ.ɜɭ.ɸ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ ɞɥ.ɹ ɩɪ.ɢɦ.ɟɧ.ɟɧ.ɢɹ ɦɧ.ɨɝ.ɨɜ.ɵɜ.ɨɞ.ɧɵ.ɯ ɤɨ.ɧɬ.ɚɤ.ɬɨ.ɜ. 

Ȼɵ.ɥ ɫɞ.ɟɥ.ɚɧ ɤɪ.ɚɬ.ɤɢ.ɣ ɨɛ.ɡɨ.ɪ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢɣ ɛɨ.ɪɬ.ɨɜ.ɨɣ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ ɄȺ, ɚ 
ɢɦ.ɟɧ.ɧɨ ɢɯ ɤɨ.ɦɩ.ɨɧ.ɨɜ.ɤɭ, ɞɥ.ɹ ɪɚ.ɡɪ.ɚɛ.ɨɬ.ɤɢ ɫɢ.ɥɨ.ɜɨ.ɣ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ, ɚ ɬɚ.ɤɠ.ɟ ɛɵ.ɥ 
ɪɚ.ɫɫ.ɦɨ.ɬɪ.ɟɧ ɫɬ.ɚɧ.ɞɚ.ɪɬ ɟɜ.ɪɨ.ɦɟ.ɯɚ.ɧɢ.ɤɢ. 

ɉɪ.ɢ ɪɚ.ɫɫ.ɦɨ.ɬɪ.ɟɧ.ɢɢ ɜɧ.ɟɲ.ɧɢɯ ɢ ɜɧ.ɭɬ.ɪɟ.ɧɧ.ɢɣ ɞɟ.ɫɬ.ɚɛ.ɢɥ.ɢɡ.ɢɪ.ɭɸ.ɳɢ.ɟ 
ɮɚ.ɤɬ.ɨɪ.ɨɜ, ɜɥ.ɢɹ.ɸɳ.ɢɯ ɧɚ ɜɟ.ɫɶ ɦɨ.ɞɭ.ɥɶ ɛɨ.ɪɬ.ɨɜ.ɨɣ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ, ɛɵ.ɥɢ ɜɵ.ɞɟ.ɥɟ.ɧɵ 
ɧɚ.ɢɛ.ɨɥ.ɟɟ ɪɚ.ɡɪ.ɭɲ.ɚɸ.ɳɢ.ɟ ɮɚ.ɤɬ.ɨɪ.ɵ ɜɥ.ɢɹ.ɧɢ.ɹ ɧɚ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ ɢ 
ɦɧ.ɨɝ.ɨɜ.ɵɜ.ɨɞ.ɧɵ.ɟ ɤɨ.ɧɬ.ɚɤ.ɬɵ. 

 ɉɨ.ɥɭ.ɱɟ.ɧɧ.ɵɟ ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ ɦɨ.ɞɟ.ɥɢ.ɪɨ.ɜɚ.ɧɢ.ɹ ɩɨ.ɤɚ.ɡɚ.ɥɢ, ɱɬ.ɨ ɫɭ.ɳɟ.ɫɬ.ɜɭ.ɸɳ.ɚɹ 
ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ ɦɨ.ɞɭ.ɥɟ.ɣ ɫɨ.ɡɞ.ɚɟ.ɬ ɪɢ.ɫɤ.ɢ ɩɪ.ɢ ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɢ.ɢ ɦɧ.ɨɝ.ɨɜ.ɵɜ.ɨɞ.ɧɵ.ɯ 
ɗɊ.ɂ, ɱɬ.ɨ ɧɟ ɩɨ.ɡɜ.ɨɥ.ɹɟ.ɬ ɩɪ.ɢɦ.ɟɧ.ɹɬ.ɶ ɫɨ.ɜɪ.ɟɦ.ɟɧ.ɧɵ.ɟ ɦɧ.ɨɝ.ɨɜ.ɵɜ.ɨɞ.ɧɵ.ɟ 
ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɵ ɢɡ-ɡɚ ɪɚ.ɡɪ.ɭɲ.ɟɧ.ɢɹ ɤɨ.ɧɬ.ɚɤ.ɬɨ.ɜ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦ. 

Ɇɨ.ɞɟ.ɥɢ.ɪɨ.ɜɚ.ɧɢ.ɟ ɩɨ.ɡɜ.ɨɥ.ɢɥ.ɨ ɨɩ.ɪɟ.ɞɟ.ɥɢ.ɬɶ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɨ ɞɨ.ɩɭ.ɫɬ.ɢɦ.ɨɟ 
ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɧɨ-ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɨ.ɧɧ.ɨɟ ɫɨ.ɫɬ.ɨɹ.ɧɢ.ɟ ɧɚ ɗɉ ɫɬ.ɚɪ.ɨɣ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɢ 
ɪɚ.ɡɪ.ɚɛ.ɨɬ.ɚɧ.ɧɨ.ɣ. 

Ɋɚ.ɡɪ.ɚɛ.ɨɬ.ɚɧɚ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ (ɦɨ.ɞɭ.ɥɶ ɛɨ.ɪɬ.ɨɜ.ɨɣ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɵ), ɫ 
ɩɪ.ɢɦ.ɟɧ.ɟɧ.ɢɟ.ɦ ɪɟ.ɛɟ.ɪ ɠɟ.ɫɬ.ɤɨ.ɫɬ.ɢ. ȼ ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɟ ɬɪ.ɟɯ.ɦɟ.ɪɧ.ɨɝ.ɨ ɦɨ.ɞɟ.ɥɢ.ɪɨ.ɜɚ.ɧɢ.ɹ 
ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ ɛɵ.ɥɢ ɩɨ.ɥɭ.ɱɟ.ɧɵ ɨɰ.ɟɧ.ɤɢ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɩɪ.ɢ ɪɚ.ɛɨ.ɱɢ.ɯ 
ɧɚ.ɝɪ.ɭɡ.ɤɚ.ɯ. 

ɉɪ.ɨɜ.ɟɞ.ɟɧ.ɧɵ.ɟ ɢɫ.ɩɵ.ɬɚ.ɧɢ.ɹ ɩɨ.ɡɜ.ɨɥ.ɢɥɢ ɩɨ.ɥɭ.ɱɢ.ɬ ɝɪ.ɚɮ.ɢɤ ɜɥ.ɢɹ.ɧɢ.ɹ ɱɚ.ɫɬ.ɨɬ.ɵ 
ɧɚ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ, ɤɨ.ɬɨ.ɪɵ.ɣ ɩɨ.ɤɚ.ɡɵ.ɜɚ.ɟɬ ɭɦ.ɟɧ.ɶɲ.ɟɧ.ɢɟ ɞɟ.ɮɨ.ɪɦ.ɚɰ.ɢɢ ɧɚ ɗɉ, ɱɬ.ɨ 
ɩɨ.ɡɜ.ɨɥ.ɢɬ ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɬɶ ɗɉ ɫ ɦɧ.ɨɝ.ɨɜ.ɵɜ.ɨɞ.ɧɵ.ɦɢ ɷɥ.ɟɤ.ɬɪ.ɨɧ.ɧɵ.ɦɢ 
ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɚ.ɦɢ. 

ȼ ɯɨ.ɞɟ ɦɚ.ɝɢ.ɫɬ.ɟɪ.ɫɤ.ɨɣ ɞɢ.ɫɫ.ɟɪ.ɬɚ.ɰɢ.ɢ ɦɵ ɩɨ.ɥɭ.ɱɢ.ɥɢ ɩɨ.ɥɨ.ɠɢ.ɬɟ.ɥɶ.ɧɵ.ɟ 
ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ ɚɧ.ɚɥ.ɢɡ.ɚ ɢ ɢɫ.ɫɥ.ɟɞ.ɨɜ.ɚɧ.ɢɹ ɫɦ.ɨɞ.ɟɥ.ɢɪ.ɨɜ.ɚɧ.ɧɵ.ɯ ɩɪ.ɨɰ.ɟɫ.ɫɨ.ɜ ɧɚ.ɝɪ.ɭɡ.ɨɤ 
ɧɚ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ ɢ ɩɨ.ɞɬ.ɜɟ.ɪɞ.ɢɥ.ɢ ɷɮ.ɮɟ.ɤɬ.ɢɜ.ɧɨ.ɫɬ.ɶ ɞɚ.ɧɧ.ɨɣ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢɢ. 
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ɋɉ.ɂɋ.ɈɄ ɋɈ.ɄɊ.ȺЩ.ȿɇ.ɂɃ 
 

Ȼɇ.Ʉ – ɛɚ.ɡɨ.ɜɚ.ɹ ɧɟ.ɫɭ.ɳɚ.ɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ; 
ȿɋ.ɄȾ – ɟɞ.ɢɧ.ɚɹ ɫɢ.ɫɬ.ɟɦ.ɚ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɨ.ɪɫ.ɤɨ.ɣ ɞɨ.ɤɭ.ɦɟ.ɧɬ.ɚɰ.ɢɢ; 
ɂɆ.ɋ – ɢɧ.ɬɟ.ɝɪ.ɚɥ.ɶɧ.ɚɹ ɦɢ.ɤɪ.ɨɫ.ɯɟ.ɦɚ; 
ɄȺ – ɤɨ.ɫɦ.ɢɱ.ɟɫ.ɤɢ.ɣ ɚɩ.ɩɚ.ɪɚ.ɬ; 
ɄȾ – ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɨ.ɪɫ.ɤɚ.ɹ ɞɨ.ɤɭ.ɦɟ.ɧɬ.ɚɰ.ɢɹ; 
Ʉɗ.Ɇ – ɤɨ.ɧɟ.ɱɧ.ɨ-ɷɥ.ɟɦ.ɟɧ.ɬɚ.ɪɧ.ɚɹ ɦɨ.ɞɟ.ɥɶ; 
Ɇȼ – ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ ɜɨ.ɡɞ.ɟɣ.ɫɬ.ɜɢ.ɹ; 
ɇȾ.ɋ – ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɧɨ-ɞɟ.ɮɨ.ɪɦ.ɢɪ.ɨɜ.ɚɧ.ɧɨ.ɟ ɫɨ.ɫɬ.ɨɹ.ɧɢ.ɟ; 
ɉɁ.ɍ – ɩɨ.ɫɬ.ɨɹ.ɧɧ.ɨɟ ɡɚ.ɩɨ.ɦɢ.ɧɚ.ɸɳ.ɟɟ ɭɫ.ɬɪ.ɨɣ.ɫɬ.ɜɨ; 
ɉɉ – ɩɟ.ɱɚ.ɬɧ.ɚɹ ɩɥ.ɚɬ.ɚ; 
ɊȾ.ɉ – ɪɟ.ɥɶ.ɟɮ.ɧɚ.ɹ ɞɜ.ɭɯ.ɫɥ.ɨɣ.ɧɚ.ɹ ɩɥ.ɚɬ.ɚ; 
Ɋɉ – ɪɟ.ɥɶ.ɟɮ.ɧɚ.ɹ ɩɥ.ɚɬ.ɚ; 
Ɋɗ.Ⱥ – ɪɚ.ɞɢ.ɨɷ.ɥɟ.ɤɬ.ɪɨ.ɧɧ.ɚɹ ɚɩ.ɩɚ.ɪɚ.ɬɭ.ɪɚ; 
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