
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɂɧɫɬɢɬɭɬ 

 
Ɇɟɠɢɧɫɬɢɬɭɬɫɤɚɹ ɛɚɡɨɜɚɹ ɤɚɮɟɞɪɚ  

«ɉɪɢɤɥɚɞɧɚɹ ɮɢɡɢɤɚ ɢ ɤɨɫɦɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ» 
ɤɚɮɟɞɪɚ 

 

 
 ɍɌȼȿɊɀȾȺɘ 

 Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
__________  ȼ.ȿ. Ʉɨɫɟɧɤɨ 
       ɩɨɞɩɢɫɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

«____ » _____________ 2020 ɝ 

 
 

ɆȺȽɂɋɌȿɊɋɄȺə ȾɂɋɋȿɊɌȺɐɂə 
 

«ɂɫɫɥɟɞɨɜɚɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɜɟɪɯɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ 
ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɞɥɹ ɧɭɠɞ ɤɨɫɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ» 

ɬɟɦɚ 
 

27.04.03 «ɋɢɫɬɟɦɧɵɣ ɚɧɚɥɢɡ ɢ ɭɩɪɚɜɥɟɧɢɟ» 
ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ  

 

27.04.03.06 «Ɉɫɧɨɜɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ» 
ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɩɪɨɝɪɚɦɦɵ 

 
ɇɚɭɱɧɵɣ 
ɪɭɤɨɜɨɞɢɬɟɥɶ      

Ƚɥɚɜɧɵɣ ɭɱёɧɵɣ ɫɟɤɪɟɬɚɪɶ 
ɇɌɋ ȺɈ «ɂɋɋ», ɞ-ɪ ɬɟɯɧ. 

ɧɚɭɤ, ɩɪɨɮ-ɪ  
 
ȿ.ɇ. Ƚɨɥɨɜёɧɤɢɧ 

 ɩɨɞɩɢɫɶ, ɞɚɬɚ      ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɵɩɭɫɤɧɢɤ     ɂ.Ɉ.Ɍɪɢɮɚɧɨɜ 
 ɩɨɞɩɢɫɶ, ɞɚɬɚ            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
Ɋɟɰɟɧɡɟɧɬ   

 
ȼɟɞɭɳɢɣ ɢɧɠɟɧɟɪ ȺɈ 
«ɂɋɋ», ɤɚɧɞ.ɬɟɯɧ.ɧɚɭɤ  

 
Ⱦ.Ⱥ. Ȼɨɥɶɲɚɤɨɜ 

 ɩɨɞɩɢɫɶ, ɞɚɬɚ      ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ   

 
ɉɪɨɮɟɫɫɨɪ ɆȻɄ ɉɎɢɄɌ, ɞ-

ɪ ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ  
 
ȼ.ȿ. ɑɟɛɨɬɚɪɟɜ 

 ɩɨɞɩɢɫɶ, ɞɚɬɚ      ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 
 

Ʉɪɚɫɧɨɹɪɫɤ 2020 



Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

ɢɧɫɬɢɬɭɬ 
 

Ɇɟɠɢɧɫɬɢɬɭɬɫɤɚɹ ɛɚɡɨɜɚɹ ɤɚɮɟɞɪɚ  
«ɉɪɢɤɥɚɞɧɚɹ ɮɢɡɢɤɚ ɢ ɤɨɫɦɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ» 

ɤɚɮɟɞɪɚ 
 
 

 ɍɌȼȿɊɀȾȺɘ 
 Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
__________  ȼ.ȿ. Ʉɨɫɟɧɤɨ 
       ɩɨɞɩɢɫɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

«____ » _____________ 2020 ɝ 

 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ



ɋɬɭɞɟɧɬɭ Ɍɪɢɮɚɧɨɜɭ ɂɜɚɧɭ Ɉɥɟɝɨɜɢɱɭ 
                                          ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ  
 
Ƚɪɭɩɩɚ Ʉɂ 18-03-6Ɇ ɇɚɩɪɚɜɥɟɧɢɟ, (ɫɩɟɰɢɚɥɶɧɨɫɬɶ)       27.04.03    
                               ɧɨɦɟɪ                                                                                                   ɤɨɞ 

«ɋɢɫɬɟɦɧɵɣ ɚɧɚɥɢɡ ɢ ɭɩɪɚɜɥɟɧɢɟ»         
                                                                      ɧɚɢɦɟɧɨɜɚɧɢɟ 

(27.04.03.06 «Ɉɫɧɨɜɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ»). 
         ɤɨɞ                                                      ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: «ɂɫɫɥɟɞɨɜɚɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɚ 
ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɜɟɪɯɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɞɥɹ ɧɭɠɞ 
ɤɨɫɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ» 
 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № _______ ɨɬ_______________ 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ȿ.ɇ. Ƚɨɥɨɜёɧɤɢɧ, Ƚɥɚɜɧɵɣ ɭɱɟɧɵɣ ɫɟɤɪɟɬɚɪɶ ɇɌɋ, ȺɈ 
«ɂɋɋ» ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮ., ɩɪɨɮɟɫɫɨɪ ɆȻɄ «ɉɪɢɤɥɚɞɧɚɹ ɮɢɡɢɤɚ ɢ 
ɤɨɫɦɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ»   
                                      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: Ɍɟɯɧɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɧɚ ɛɨɪɬɨɜɵɟ ɤɚɛɟɥɶɧɵɟ 
ɫɛɨɪɤɢ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ      
 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 
1 ɋɨɫɬɚɜ ɢ ɤɨɧɫɬɪɭɤɰɢɹ ɛɨɪɬɨɜɨɝɨ ɪɟɬɪɚɧɫɥɹɰɢɨɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. 
2 ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɨɪɬɨɜɨɝɨ ɪɟɬɪɚɧɫɥɹɰɢɨɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ. 
3 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɤɨɚɤɫɢɚɥɶɧɵɯ ɥɢɧɢɹɯ ɩɟɪɟɞɚɱɢ. 
4 ɉɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɩɚɣɤɢ ɫɨɟɞɢɧɢɬɟɥɟɣ. 
5 Ɋɟɡɭɥɶɬɚɬ ɬɟɫɬɢɪɨɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɩɚɣɤɢ ɫɨɟɞɢɧɢɬɟɥɟɣ.  
6 Ɍɟɯɧɨɥɨɝɢɹ ɫɨɡɞɚɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɢ ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

  
 
 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ      _________________     ȿ.ɇ. Ƚɨɥɨɜёɧɤɢɧ 
                                                                                   ɩɨɞɩɢɫɶ                     ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 

 
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ        __________  ɂ.Ɉ.Ɍɪɢɮɚɧɨɜ 
                                                                                      ɩɨɞɩɢɫɶ           ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ ɫɬɭɞɟɧɬɚ 

 
                                                                                  « ___ » __________ 2020 ɝ. 
 
  



ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɂɫɫɥɟɞɨɜɚɧɢɟ ɢ 
ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɜɟɪɯɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ 
ɞɥɹ ɧɭɠɞ ɤɨɫɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ» ɫɨɞɟɪɠɢɬ 101 ɫɬɪɚɧɢɰɭ ɬɟɤɫɬɨɜɨɝɨ 
ɞɨɤɭɦɟɧɬɚ, 4 ɩɪɢɥɨɠɟɧɢɣ, 12 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɄɈȺɄɋɂȺɅɖɇɕȿ ɄȺȻȿɅɖɇɕȿ ɋȻɈɊɄɂ, ɄȺȻȿɅɖ, ɋɈȿȾɂɇɂɌȿɅɖ, 
ȻȿɋɄɈɇɌȺɄɌɇȺə ɉȺɃɄȺ, ɌȿɅȿɄɈɆɆɍɇɂɄȺɐɂɂ. 

ȼɨ ɜɜɟɞɟɧɢɢ ɞɚɟɬɫɹ ɤɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɜɹɡɧɨɣ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ 
(ɞɚɥɟɟ ɉɇ) ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ, ɨɛɴɹɫɧɹɟɬɫɹ ɪɨɥɶ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɜ ɟɟ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ, ɤɪɚɬɤɨ ɨɩɢɫɵɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɬɪɟɧɞɵ ɨɬɪɚɫɥɢ. 
Ɏɨɪɦɢɪɭɸɬɫɹ ɰɟɥɢ ɢ ɡɚɞɚɱɢ ɪɚɛɨɬɵ. ɉɪɢɜɨɞɹɬɫɹ ɫɪɟɞɫɬɜɚ ɢ ɦɟɬɨɞɵ 
ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɟɣ ɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ. Ɋɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢ ɧɨɜɢɡɧɚ 
ɪɚɛɨɬɵ.  

ȼ ɪɚɡɞɟɥɟ 1 ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɬɢɩɨɜɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɢ ɫɨɫɬɚɜ ɫɜɹɡɧɨɣ ɉɇ, 
ɤɚɤ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɢ ɯɨɪɨɲɨ ɨɩɢɫɚɧɧɨɣ ɜ ɨɬɤɪɵɬɵɯ ɢɫɬɨɱɧɢɤɚɯ. 
ɉɪɢɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɤɨɥɢɱɟɫɬɜɚ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɜ ɉɇ ɧɚ ɩɪɢɦɟɪɟ ɉɇ, 
ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɛɨɪɬɨɜɨɦ ɪɟɬɪɚɧɫɥɹɰɢɨɧɧɨɦ ɤɨɦɩɥɟɤɫɟ. ɉɪɢɜɨɞɢɬɫɹ ɚɧɚɥɢɡ 
ɢɧɬɟɪɮɟɣɫɨɜ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɛɨɬɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ȼ ɪɚɡɞɟɥɟ 2 ɩɪɢɜɨɞɢɬɫɹ ɬɢɩɨɜɨɣ ɧɚɛɨɪ ɜɚɠɧɟɣɲɢɯ ɪɚɞɢɨɬɟɯɧɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɞɚɥɟɟ ɊɌɏ) ɪɟɬɪɚɧɫɥɹɰɢɨɧɧɨɣ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ, ɢɡ ɧɢɯ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɬɪɟɛɨɜɚɬɟɥɶɧɵɟ ɤ ɩɚɪɚɦɟɬɪɚɦ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ. 
ɉɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɜɥɢɹɧɢɹ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ ɧɚ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɛɨɪɬɨɜɨɝɨ ɪɟɬɪɚɧɫɥɹɬɨɪɚ (ɞɚɥɟɟ ɊɌɊ). ɉɨɞɱɟɪɤɢɜɚɟɬɫɹ ɜɚɠɧɨɫɬɶ 
ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɨɝɟɪɦɟɬɢɱɧɨɫɬɢ ɫɨɟɞɢɧɢɬɟɥɟɣ ɢ ɤɚɛɟɥɟɣ ɧɚ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɭɸ ɫɨɜɦɟɫɬɢɦɨɫɬɶ (ɞɚɥɟɟ ɗɆɋ) ɛɨɪɬɨɜɵɯ ɫɢɫɬɟɦ ɢ ɞɚɟɬɫɹ 
ɫɫɵɥɤɚ ɧɚ ɦɟɬɨɞɢɤɭ ɟɟ ɨɰɟɧɤɢ. 

ȼ ɪɚɡɞɟɥɟ 3 ɫɨɞɟɪɠɚɬɫɹ ɤɪɚɬɤɢɟ ɫɜɟɞɟɧɢɹ ɨ ɥɢɧɢɹɯ ɩɟɪɟɞɚɱɢ. ɉɪɢɜɨɞɢɬɫɹ 
ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɫɯɟɦɚ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ ɧɚ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɷɥɟɦɟɧɬɚɯ. Ⱦɚɟɬɫɹ 
ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɤɨɦɩɨɧɟɧɬɚɦ ɡɚɬɭɯɚɧɢɹ, ɢɯ ɩɨɝɨɧɧɵɦ, ɫɬɚɬɢɱɟɫɤɢɦ ɢ 
ɥɨɤɚɥɢɡɨɜɚɧɧɵɦ ɡɧɚɱɟɧɢɹɦ. ɉɨɞɱɟɪɤɢɜɚɟɬɫɹ ɜɚɠɧɨɫɬɶ ɜɨɥɧɨɜɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɤ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ, ɬɚɤ ɢ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɨɩɬɢɦɢɡɚɰɢɢ ɩɟɪɟɞɚɱɢ ɷɧɟɪɝɢɢ. ɇɚ ɩɪɢɦɟɪɟ ɫɪɚɜɧɟɧɢɹ ɫ ɜɨɡɞɭɲɧɨɣ 
ɥɢɧɢɟɣ ɩɨɤɚɡɚɧɨ ɜɥɢɹɧɢɟ ɞɢɷɥɟɤɬɪɢɤɚ ɧɚ ɜɧɨɫɢɦɵɟ ɤɨɚɤɫɢɚɥɶɧɵɦ ɤɚɛɟɥɟɦ 
ɩɨɬɟɪɢ ɜ ɥɢɧɢɸ ɩɟɪɟɞɚɱɢ. 

ȼ ɩɪɢɥɨɠɟɧɢɹɯ ɤ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɬɱɟɬ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɷɥɟɤɬɪɨɬɟɪɦɨɜɚɤɭɭɦɧɵɯ ɢɫɩɵɬɚɧɢɣ ɢ ɪɚɫɱɟɬ ɞɨɡ ɨɛɥɭɱɟɧɢɹ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɤɨɫɦɢɱɟɫɤɨɣ ɪɚɞɢɚɰɢɢ. 
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ɉɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ ɫɜɹɡɧɨɝɨ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɨɪɬɨɜɨɣ ɪɟɬɪɚɧɫɥɹɰɢɨɧɧɵɣ ɤɨɦɩɥɟɤɫ (ɞɚɥɟɟ ȻɊɄ). ȼ 
ɧɟɝɟɪɦɟɬɢɱɧɨɦ ɢɫɩɨɥɧɟɧɢɢ (ɤɨɬɨɪɨɟ ɹɜɥɹɟɬɫɹ ɫɬɚɧɞɚɪɬɧɵɦ ɞɥɹ ɫɨɜɪɟɦɟɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ) ȻɊɄ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɥɨɱɧɭɸ 
(ɦɨɞɭɥɶɧɭɸ) ɤɨɧɫɬɪɭɤɰɢɸ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɩɪɢɛɨɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ 
ɫɨɬɨɩɚɧɟɥɹɯ ɢ ɫɨɟɞɢɧɟɧɧɵɯ ɤɚɛɟɥɶɧɵɦɢ ɫɛɨɪɤɚɦɢ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɨɬɪɚɫɥɢ ɫɩɭɬɧɢɤɨɜɨɣ ɫɢɫɬɟɦɵ ɫɜɹɡɢ (ɞɚɥɟɟ ɋɋɋ) 
ɧɚɛɥɸɞɚɟɬɫɹ ɞɟɮɢɰɢɬ ɱɚɫɬɨɬɧɨ-ɨɪɛɢɬɚɥɶɧɨɝɨ ɪɟɫɭɪɫɚ. ɗɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ 
ɜɵɧɭɠɞɚɟɬ ɤɨɧɫɬɪɭɤɬɨɪɨɜ ɫɜɹɡɧɵɯ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ (ɞɚɥɟɟ ɄȺ): 

 ɪɚɫɲɢɪɹɬɶ ɢ ɫɞɜɢɝɚɬɶ ɜɜɟɪɯ ɞɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɱɚɫɬɨɬ ɞɨ 50 ȽȽɰ; 
 ɭɫɥɨɠɧɹɬɶ ɫɢɝɧɚɥɶɧɨ-ɤɨɞɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ; 
 ɭɜɟɥɢɱɢɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ ɞɨ 80 ɢ ɛɨɥɟɟ; 
 ɫɬɪɟɦɢɬɶɫɹ ɫɨɡɞɚɜɚɬɶ ȻɊɄ ɫ ɦɚɤɫɢɦɚɥɶɧɨ ɥɢɧɟɣɧɵɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 
ɍɠɟɫɬɨɱɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɢ ɭɫɥɨɠɧɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ȻɊɄ ɧɚɤɥɚɞɵɜɚɟɬ 

ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɢ ɞɟɥɚɟɬ ɛɨɥɟɟ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɢɯ ɪɨɥɶ ɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ȻɊɄ ɢ ɄȺ ɜ ɰɟɥɨɦ. Ʉɨɥɢɱɟɫɬɜɨ 
ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ  ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 600 ɟɞɢɧɢɰ ɧɚ ɨɞɧɨ ɢɡɞɟɥɢɟ. Ⱦɨɥɹ 
ɢɦɩɨɪɬɧɵɯ ɫɛɨɪɨɤ ɜ ɫɨɫɬɚɜɟ ȻɊɄ (ɩɨ ɞɚɧɧɵɦ ɧɚ 07.2019) ɛɨɥɟɟ 99,9%. 
ɉɪɨɛɥɟɦɚ ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɹ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɫɬɨɢɬ ɨɱɟɧɶ ɨɫɬɪɨ.  

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɥɢɹɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɤɚɛɟɥɶɧɵɯ 
ɫɛɨɪɨɤ ɧɚ ɊɌɏ ȻɊɄ, ɩɪɢɜɨɞɹɬɫɹ ɮɚɤɬɨɪɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɤɪɢɬɢɱɟɫɤɢ ɡɧɚɱɢɦɵɟ 
ɩɚɪɚɦɟɬɪɵ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ, ɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɞɢɚɩɚɡɨɧɚ ɫɜɟɪɯɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ (ɞɚɥɟɟ ɋȼɑ). 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɨɥɨɝɢɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɚɛɟɥɶɧɵɯ 
ɫɛɨɪɨɤ ɞɢɚɩɚɡɨɧɚ ɋȼɑ, ɩɪɢɝɨɞɧɵɯ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɛɨɪɬɨɜɵɯ ɢ ɧɚɡɟɦɧɵɯ 
ɫɢɫɬɟɦɚɯ ɄȺ.  

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɪɚɛɨɬɵ: 
 ɢɡɭɱɟɧɢɟ ɨɛɳɟɣ ɫɬɪɭɤɬɭɪɵ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ ɄȺ ɧɚ ɩɪɢɦɟɪɟ 

ɪɟɬɪɚɧɫɥɹɰɢɨɧɧɨɣ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ; 
 ɨɩɪɟɞɟɥɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɛɨɪɬɨɜɵɯ ɪɟɬɪɚɧɫɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, 

ɧɚɢɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɤ ɤɚɱɟɫɬɜɭ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ; 
 ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɋȼɑ; 
 ɪɚɡɪɚɛɨɬɤɚ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɩɚɣɤɢ 

ɫɨɟɞɢɧɢɬɟɥɟɣ; 
 ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɫɨɡɞɚɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɩɚɣɤɢ ɫɨɟɞɢɧɢɬɟɥɟɣ; 
 ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɡɞɚɧɧɵɯ ɪɚɞɢɨɱɚɫɬɨɬɧɵɯ ɤɚɛɟɥɶɧɵɯ 

ɫɛɨɪɨɤ. 
Ɇɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɪɟɲɟɧɢɹ ɡɚɞɚɱ: 
Ɂɚɞɚɱɢ ɪɚɛɨɬɵ ɪɟɲɚɥɢɫɶ ɩɨ ɫɪɟɞɫɬɜɚɦ ɢɡɭɱɟɧɢɹ ɬɟɦɚɬɢɱɟɫɤɨɣ 

ɥɢɬɟɪɚɬɭɪɵ, ɫɩɟɰɢɚɥɶɧɨɣ ɥɢɬɟɪɚɬɭɪɵ (ɩɪɨɝɪɚɦɦɵ ɢ ɦɟɬɨɞɢɤɢ ɢɫɩɵɬɚɧɢɣ ɉɇ, 
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ɨɬɱɟɬɵ ɨɛ ɢɫɩɵɬɚɧɢɹɯ, ɦɟɬɨɞɢɤɢ ɷɤɫɩɪɟɫɫ-ɚɧɚɥɢɡɚ, ɋɌɉ, ɢ ɞɪ.) ȼ ɯɨɞɟ ɪɚɛɨɬɵ 
ɩɪɨɜɨɞɢɥɫɹ ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɧɚ ɊɌɏ ɛɨɪɬɨɜɵɯ 
ɪɟɬɪɚɧɫɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɩɪɨɜɨɞɢɥɨɫɶ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɧɚ ɗɆɋ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɢ ɧɨɜɢɡɧɚ ɪɚɛɨɬɵ: 
Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɨɛɭɫɥɨɜɥɟɧɚ ɭɫɥɨɠɧɟɧɢɟɦ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 

ɭɩɥɨɬɧɟɧɢɟɦ ɛɨɪɬɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɋɋɋ. ɗɬɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ ɩɪɟɞɴɹɜɥɹɸɬ 
ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɚɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɦɟɠɛɥɨɱɧɵɯ ɥɢɧɢɣ 
ɩɟɪɟɞɚɱɢ (ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ, ɜɨɥɧɨɜɨɞɨɜ), ɤɚɤ: 

 ɤɚɱɟɫɬɜɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɬɨɹɱɟɣ ɜɨɥɧɵ (Ʉɋȼɧ, S111); 
 ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɷɤɪɚɧɢɪɨɜɚɧɢɹ; 
 ɨɞɧɨɪɨɞɧɨɫɬɶ; 
 ɜɧɨɫɢɦɵɟ ɩɨɬɟɪɢ; 
 ɜɟɪɯɧɢɣ ɪɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬ. 
Ȼɟɡ ɨɛɟɫɩɟɱɟɧɢɹ ɤɚɱɟɫɬɜɚ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ, 

ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɋɋɋ ɜ ɪɚɦɤɚɯ ɫɥɨɠɢɜɲɟɝɨɫɹ ɬɪɟɧɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 
ɧɟɜɨɡɦɨɠɧɵɦ. 

ɇɨɜɢɡɧɚ ɪɚɛɨɬɵ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ 99 % ɜɫɟɣ 
ɛɨɪɬɨɜɨɣ ɢ ɧɚɡɟɦɧɨɣ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ) ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɞɢɚɩɚɡɨɧɚ ɋȼɑ ɜ 
ɤɨɫɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɢɦɩɨɪɬɧɨɣ. ɇɚɪɹɞɭ ɫ ɨɬɫɭɬɫɬɜɢɟɦ 
ɤɨɧɤɭɪɟɧɬɨɭɫɬɨɣɱɢɜɨɣ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɤɨɦɩɨɧɟɧɬɧɨɣ ɛɚɡɵ, ɧɚɛɥɸɞɚɟɬɫɹ ɬɚɤ ɢ 
ɨɬɫɭɬɫɬɜɢɟ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 
ɤɚɱɟɫɬɜɨ ɢ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

ɇɚɫɬɨɹɳɚɹ ɪɚɛɨɬɚ ɪɟɲɚɟɬ ɨɞɧɭ ɢɡ ɜɚɠɧɟɣɲɢɯ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ ɧɚ ɩɭɬɢ 
ɤ ɜɡɚɢɦɨɩɪɟɜɪɚɳɟɧɢɸ: ɨɧɚ ɩɪɟɞɥɚɝɚɟɬ ɨɪɢɝɢɧɚɥɶɧɭɸ ɬɟɯɧɨɥɨɝɢɸ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɢɦɟɸɳɭɸ ɛɨɥɶɲɨɣ ɩɨɬɟɧɰɢɚɥ ɤ ɜɧɟɞɪɟɧɢɸ ɜ ɦɚɫɲɬɚɛɚɯ 
ɨɬɪɚɫɥɢ.



1 ɋɨɫɬɚɜ ɢ ɤɨɧɫɬɪɭɤɰɢɹ Ȼɨɪɬɨɜɨɝɨ Ɋɟɬɪɚɧɫɥɹɰɢɨɧɧɨɝɨ Ʉɨɦɩɥɟɤɫɚ 
 
ɉɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ  ɢ ɨɫɨɛɟɧɧɨɫɬɹɦ ɫɨɡɞɚɧɢɹ ɦɨɠɧɨ 

ɜɵɞɟɥɢɬɶ ɞɜɚ ɤɨɦɩɨɧɟɧɬɚ ɫɜɹɡɧɨɝɨ ɄȺ: 
 ɦɨɞɭɥɶ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ (ɞɚɥɟɟ Ɇɉɇ), ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɰɟɥɟɜɨɣ ɡɚɞɚɱɢ (ɪɚɞɢ ɤɨɬɨɪɨɣ ɫɨɡɞɚɟɬɫɹ ɄȺ); 
 ɦɨɞɭɥɶ ɫɥɭɠɟɛɧɵɯ ɫɢɫɬɟɦ (Ɇɋɋ), ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɪɚɛɨɬɵ Ɇɉɇ. 
Ɇɋɋ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɤɚɤ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɞ 

ɤɨɧɤɪɟɬɧɵɣ ɬɢɩ Ɇɉɇ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɬɢɩɵ ɩɥɚɬɮɨɪɦ 
ɜɵɩɭɫɤɚɥɢɫɶ ɦɧɨɠɟɫɬɜɨ ɪɚɡ ɢ ɹɜɥɹɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ ɨɬɪɚɛɨɬɚɧɧɵɦɢ. 

Ʉɨɧɫɬɪɭɤɰɢɹ Ɇɉɇ, ɤɚɤ ɩɪɚɜɢɥɨ, ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɭɧɢɤɚɥɶɧɨɣ ɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɰɟɥɟɜɨɣ ɡɚɞɚɱɟɣ ɄȺ. ȼ ɫɜɹɡɧɵɯ ɉɇ ɨɫɧɨɜɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ Ɇɉɇ 
ɹɜɥɹɟɬɫɹ ȻɊɄ. Ɇɧɨɝɨɫɬɜɨɥɶɧɵɟ ɫɜɹɡɧɵɟ ȻɊɄ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɫɥɨɠɧɵɦ ɢ 
ɪɚɡɜɟɬɜɥɟɧɧɵɦɢ (ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɧɭɬɪɟɧɧɢɯ ɥɢɧɢɣ ɩɟɪɟɞɚɱɢ) ɢɡɞɟɥɢɹɦɢ.  

ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɩɨɞɯɨɞɨɜ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ȻɊɄ. ɋɨɜɪɟɦɟɧɧɵɟ 
ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɋɋɋ ɩɨɞɪɚɡɭɦɟɜɚɸɬ ɩɪɢɦɟɧɟɧɢɟ ȻɊɄ ɫ ɝɢɛɤɨɣ ɰɢɮɪɨɜɨɣ 
ɤɨɦɦɭɬɚɰɢɟɣ ɫɢɝɧɚɥɨɜ. ɇɚ ɪɢɫɭɧɤɟ 1 ɭɩɪɨɳɟɧɧɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ȻɊɄ ɫ 
ɰɢɮɪɨɜɨɣ ɤɨɦɦɭɬɚɰɢɟɣ ɫɢɝɧɚɥɨɜ. 
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WIC – ɜɯɨɞɧɨɣ ɬɟɫɬɨɜɵɣ ɇɈ; IF – ɜɯɨɞɧɨɣ ɮɢɥɶɬɪ; LNA – ɦɚɥɨɲɭɦɹɳɢɣ ɭɫɢɥɢɬɟɥɶ; 

CN1 – ɩɟɪɜɵɣ ɤɨɧɜɟɪɬɟɪ; DTP – ɰɢɮɪɨɜɨɣ ɤɨɦɦɭɬɚɬɨɪ/ɨɛɪɚɛɨɬɱɢɤ; CN2 – ɜɬɨɪɨɣ ɤɨɧɜɟɪɬɟɪ; 
LTWTA – ɥɢɧɟɚɪɢɡɭɸɳɢɣ ɭɫɢɥɢɬɟɥɶ ɧɚ ɍɅȻȼ; OF – ɜɵɯɨɞɧɨɣ ɮɢɥɶɬɪ; WOC – ɜɵɯɨɞɧɨɣ 

ɬɟɫɬɨɜɵɣ ɇɈ; WL – ɫɨɝɥɚɫɭɸɳɚɹ ɧɚɝɪɭɡɤɚ; SM – ɤɨɦɦɭɬɚɰɢɨɧɧɚɹ ɦɚɬɪɢɰɚ. 
 

Ɋɢɫɭɧɨɤ 1 – Ɉɛɨɛɳɟɧɧɚɹ ɫɯɟɦɚ ɊɌɊ ɫ ɨɛɪɚɛɨɬɤɨɣ ɢ ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ 
ɩɨɞɤɥɸɱɟɧɢɹ ɄɉȺ 

 
Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɨɬɞɟɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɊɌɊ. 



1.1 ɇɚɩɪɚɜɥɟɧɧɵɟ ɨɬɜɟɬɜɢɬɟɥɢ 
 
ɇɚɩɪɚɜɥɟɧɧɵɟ ɨɬɜɟɬɜɢɬɟɥɢ (ɞɚɥɟɟ ɇɈ) ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ 

ɤɨɧɬɪɨɥɶɧɨ-ɩɪɨɜɟɪɨɱɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɜɨ ɜɪɟɦɹ ɢɫɩɵɬɚɧɢɣ ȻɊɄ ɧɚ ɡɚɜɨɞɟ-
ɢɡɝɨɬɨɜɢɬɟɥɟ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɹɸɬɫɹ ɞɜɭɧɚɩɪɚɜɥɟɧɧɵɟ ɨɬɜɟɬɜɢɬɟɥɢ ɫ 
ɩɪɹɦɵɦ ɤɚɧɚɥɨɦ, ɢɦɟɸɳɢɦ ɜɨɥɧɨɜɨɞɧɵɟ ɢɧɬɟɪɮɟɣɫɵ ɢ ɨɬɜɟɬɜɥɟɧɧɵɦɢ ɫ 
ɤɨɚɤɫɢɚɥɶɧɵɦɢ ɢɧɬɟɪɮɟɣɫɚɦɢ. ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɇɈ. 

 

 
 

1 – ɤɨɚɤɫɢɚɥɶɧɵɟ ɢɧɬɟɪɮɟɣɫɵ; 2 – ɜɨɥɧɨɜɨɞɧɵɟ ɢɧɬɟɪɮɟɣɫɵ 
 

Ɋɢɫɭɧɨɤ 2 – ɇɈ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɫɨɝɥɚɫɭɸɳɢɦɢ ɤɨɚɤɫɢɚɥɶɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ  
 
ɉɨɫɤɨɥɶɤɭ, ɇɈ ɹɜɥɹɸɬɫɹ ɱɚɫɬɶɸ ɪɚɛɨɱɟɝɨ ȼɑ ɬɪɚɤɬɚ ɊɌɊ ɜɚɠɧɵɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ ɞɥɹ ɧɢɯ ɹɜɥɹɸɬɫɹ ɤɚɱɟɫɬɜɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɢ ɜɧɨɫɢɦɵɟ ɩɨɬɟɪɢ.  
 
1.2 ȼɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɮɢɥɶɬɪɵ 
 
Ɏɢɥɶɬɪɵ ɫɥɭɠɚɬ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɛɨɱɟɣ ɩɨɥɨɫɵ ɱɚɫɬɨɬ ɊɌɊ ɢ ɦɨɝɭɬ 

ɢɦɟɬɶ ɤɚɤ ɜɨɥɧɨɜɨɞɧɵɟ, ɬɚɤ ɢ ɤɨɚɤɫɢɚɥɶɧɵɟ ɢɧɬɟɪɮɟɣɫɵ.  
ɇɚ ɪɢɫɭɧɤɟ 3 ɩɪɟɞɫɬɚɜɥɟɧ ɜɨɥɧɨɜɨɞɧɨ-ɤɨɚɤɫɢɚɥɶɧɵɣ ɮɢɥɶɬɪ  

ɋ-ɞɢɚɩɚɡɨɧɚ. 
 

 
 

Ɋɢɫɭɧɨɤ 3 – Ɏɢɥɶɬɪ ɋ-ɞɢɚɩɚɡɨɧɚ ɫ ɤɨɚɤɫɢɚɥɶɧɵɦ ɢ ɜɨɥɧɨɜɨɞɧɵɦ 
ɢɧɬɟɪɮɟɣɫɚɦɢ 
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ȼɚɠɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɮɢɥɶɬɪɨɜ ɹɜɥɹɸɬɫɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ 

ɚɦɩɥɢɬɭɞɧɨ-ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɞɚɥɟɟ Ⱥɑɏ) ɢ ɝɪɭɩɩɨɜɨɟ ɜɪɟɦɹ 
ɡɚɩɚɡɞɵɜɚɧɢɹ (ɞɚɥɟɟ ȽȼɁ). ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɬɪɟɛɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɇȺɑɏ ɢ 
ɇȽȼɁ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɤɚɱɟɫɬɜɟɧɧɨɟ ɫɨɝɥɚɫɨɜɚɧɢɟ, ɤɚɤ ɩɨ ɜɯɨɞɭ ɬɚɤ ɢ ɩɨ 
ɜɵɯɨɞɭ ɮɢɥɶɬɪɚ.  

 
1.3 Ɇɚɬɪɢɰɚ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ 
 
Ɇɚɬɪɢɰɵ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ȻɊɄ ɜ ɫɥɭɱɚɟ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ, ɚ ɬɚɤ ɠɟ ɞɥɹ 
ɢɡɦɟɧɟɧɢɹ ɤɨɧɮɢɝɭɪɚɰɢɢ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ). ɉɟɪɟɤɥɸɱɚɬɟɥɢ ɦɨɝɭɬ ɢɦɟɬɶ 
ɤɚɤ ɤɨɚɤɫɢɚɥɶɧɵɟ, ɬɚɤ ɢ ɜɨɥɧɨɜɨɞɧɵɟ ɢɧɬɟɪɮɟɣɫɵ. ɉɟɪɟɤɥɸɱɚɬɟɥɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨɫɥɟ ɦɟɠɞɭ ɫɪɟɡɚɦɢ 3 ɢ 6 ɧɚ ɪɢɫɭɧɤɟ 1, ɤɚɤ ɩɪɚɜɢɥɨ, ɹɜɥɹɸɬɫɹ 
ɤɨɚɤɫɢɚɥɶɧɵɦɢ.  

ɇɚ ɪɢɫɭɧɤɟ 4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɚɬɪɢɰɚ ɤɨɚɤɫɢɚɥɶɧɵɯ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ ɜ 
ɫɛɨɪɟ ɢ ɨɞɢɧ ɩɟɪɟɤɥɸɱɚɬɟɥɶ Ɍ-ɬɢɩɚ ɨɬɞɟɥɶɧɨ. 

 

 
   ɚ)       ɛ) 

 ɚ) ɦɚɬɪɢɰɚ ɤɨɚɤɫɢɚɥɶɧɵɯ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ; 
ɛ) ɨɞɢɧɨɱɧɵɣ ɤɨɚɤɫɢɚɥɶɧɵɣ ɩɟɪɟɤɥɸɱɚɬɟɥɶ Ɍ-ɬɢɩɚ.  

 
Ɋɢɫɭɧɨɤ 4 – ɦɚɬɪɢɰɚ ɤɨɚɤɫɢɚɥɶɧɵɯ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ 

 
1.4 Ɇɚɥɨɲɭɦɹɳɢɣ ɭɫɢɥɢɬɟɥɶ  
 
Ɇɚɥɨɲɭɦɹɳɢɣ ɭɫɢɥɢɬɟɥɶ (ɞɚɥɟɟ Ɇɒɍ) ɜɵɩɨɥɧɹɸɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɭɫɢɥɟɧɢɟ ɫɢɝɧɚɥɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɨɬ ɩɪɢɟɦɧɨɝɨ ɚɧɬɟɧɧɨ-ɮɢɞɟɪɧɨɝɨ ɬɪɚɤɬɚ ɞɨ 
ɭɪɨɜɧɹ, ɞɨɫɬɚɬɨɱɧɨɝɨ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɭɫɢɥɟɧɢɹ.  

ɉɨɬɟɪɢ ɜ ɬɪɚɤɬɟ ɨɬ ɩɪɢɟɦɧɨɝɨ ɨɛɥɭɱɚɬɟɥɹ ɚɧɬɟɧɧɨ-ɮɢɞɟɪɧɨɣ ɫɢɫɬɟɦɵ ɞɨ 
Ɇɒɍ ɫɬɚɪɚɸɬɫɹ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ, ɬ.ɤ. ɨɧɢ ɨɤɚɡɵɜɚɸɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɥɢɹɧɢɟ 
ɧɚ ɞɨɛɪɨɬɧɨɫɬɶ (G/T) ɊɌɊ. Ɇɒɍ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɤɚɤ ɜɨɥɧɨɜɨɞɧɵɟ, ɬɚɤ ɢ 
ɤɨɚɤɫɢɚɥɶɧɵɟ ɢɧɬɟɪɮɟɣɫɵ.  
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ɇɚ ɪɢɫɭɧɤɟ 5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɛɨɪɤɚ ɢɡ ɬɪɟɯ Ɇɒɍ ɋ-ɞɢɚɩɚɡɨɧɚ ɱɚɫɬɨɬ ɫ 
ɤɨɚɤɫɢɚɥɶɧɵɦɢ ɢɧɬɟɪɮɟɣɫɚɦɢ. 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 5 – ɋɛɨɪɤɚ Ɇɒɍ ɋ-ɞɢɚɩɚɡɨɧɚ (ɜɢɞ ɫɛɨɤɭ) 
 
1.5 Ʉɨɧɜɟɪɬɟɪɵ 
 
ȼ ɋɋɋ ɞɢɚɩɚɡɨɧɵ ɱɚɫɬɨɬ ɧɚ ɥɢɧɢɹɯ «ɜɜɟɪɯ» (ɡɟɦɥɹ-ɛɨɪɬ) ɢ «ɜɧɢɡ» (ɛɨɪɬ-

ɡɟɦɥɹ) ɜɫɟɝɞɚ ɞɟɥɚɸɬɫɹ ɫ ɛɨɥɶɲɢɦ ɪɚɡɧɨɫɨɦ. ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɱɚɫɬɨɬɧɨɣ ɪɚɡɜɹɡɤɢ ɦɟɠɞɭ ɜɯɨɞɧɵɦɢ ɢ ɜɵɯɨɞɧɵɦɢ ɬɪɚɤɬɚɦɢ ȻɊɄ.  

Ⱦɢɚɩɚɡɨɧɵ ɱɚɫɬɨɬ ɩɨ ɜɯɨɞɭ ɢ ɜɵɯɨɞɭ ɊɌɊ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ  
ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ [1]. Ɉɧɢ ɥɟɠɚɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɜ ɦɢɤɪɨɜɨɥɧɨɜɵɯ ɞɢɚɩɚɡɨɧɚɯ ɋ, Ku, Ʉɚ 
(30/20), ɜɟɪɯɧɢɟ ɱɚɫɬɨɬɵ ɜ ȽȽɰ ɨɬɧɨɫɹɬɫɹ ɤ ɩɪɢɟɦɧɨɦɭ ɞɢɚɩɚɡɨɧɭ, ɧɢɠɧɢɟ – ɤ 
ɩɟɪɟɞɚɸɳɟɦɭ ɞɢɚɩɚɡɨɧɭ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɞɢɚɩɚɡɨɧɨɜ ɱɚɫɬɨɬ ɋɋɋ [2] ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.  
Ɍɚɛɥɢɰɚ 1 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɞɢɚɩɚɡɨɧɨɜ ɱɚɫɬɨɬ ɋɋɋ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɞɢɚɩɚɡɨɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ IEEE Ⱦɢɚɩɚɡɨɧ, ȽȽɰ 
L-band 1,50 – 1,65 
S-band 2,40 – 2,80 
C-band 3,40 – 7,00 
X-band 7,90 – 9,00 
Ku-band 10,70 – 15,00 
Ka-band 18,00 – 31,00 
Q-band 40,00 – 50,00 

ɉɪɢɦɟɪ ɱɚɫɬɨɬɧɨɝɨ ɩɥɚɧɚ ɞɢɚɩɚɡɨɧɚ Ku ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.  
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Ɋɢɫɭɧɨɤ 6 – ɉɪɢɦɟɪ ɱɚɫɬɨɬɧɨɝɨ ɩɥɚɧɚ Ku-ɞɢɚɩɚɡɨɧɚ 
 
Ȼɨɥɶɲɢɧɫɬɜɨ ɫɢɫɬɟɦ ɫɜɹɡɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɜɟɪɧɭɬɵ ɜ ɞɢɚɩɚɡɨɧɚɯ ɋ, 

Ku, ɢ Ka. ɂɧɬɟɧɫɢɜɧɨ ɢɞɟɬ ɨɫɜɨɟɧɢɟ ɞɢɚɩɚɡɨɧɚ Q. Ɉɛɳɢɦ ɩɪɚɜɢɥɨɦ ɞɥɹ 
ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɞɢɚɩɚɡɨɧɨɜ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚ ɩɟɪɟɞɚɱɭ ɛɨɥɟɟ ɧɢɡɤɢɯ, 
ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɪɢɟɦɧɵɦ, ɱɚɫɬɨɬ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ, ɜɨ-ɩɟɪɜɵɯ, ɧɚ ɛɨɥɟɟ 
ɧɢɡɤɢɯ ɱɚɫɬɨɬɚɯ ɩɟɪɟɞɚɱɢ ɥɟɝɱɟ ɪɟɚɥɢɡɨɜɚɬɶ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ (ɫ ɛɨɥɟɟ 
ɜɵɫɨɤɢɦ, ɜ ɱɚɫɬɧɨɫɬɢ, ɤ.ɩ.ɞ.) ɭɫɢɥɢɬɟɥɢ ɦɨɳɧɨɫɬɢ ɬɢɩɚ ɅȻȼ. ȼɨ-ɜɬɨɪɵɯ, ɩɪɢ 
ɬɚɤɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɱɚɫɬɨɬ ɥɟɝɱɟ ɨɛɟɫɩɟɱɢɬɶ ɜ ȻɊɄ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɪɚɡɜɹɡɤɟ ɦɟɠɞɭ ɬɪɚɤɬɚɦɢ ɩɟɪɟɞɚɱɢ ɢ ɩɪɢɟɦɚ. ɇɟɬɪɭɞɧɨ ɩɨɤɚɡɚɬɶ, ɱɬɨ ɞɥɹ 
ɡɚɳɢɬɵ ɩɪɢɟɦɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɊɌɊ, ɩɪɟɞɟɥɶɧɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤɨɬɨɪɨɝɨ 
ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɦɢɧɭɫ 120...130 ɞȻȼɬ, ɨɬ ɜɨɡɞɟɣɫɬɜɢɹɩɟɪɟɞɚɬɱɢɤɚ 
ɬɪɚɧɫɩɨɧɞɟɪɚ ɫ ɦɨɳɧɨɫɬɶɸ ≈100...150 ȼɬ (>20 ɞȻȼɬ) ɪɚɡɜɹɡɤɚ ɦɟɠɞɭ ɧɢɦɢ 
ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɛɨɥɟɟ 150 ɞȻ [3]. 

Ɂɜɟɧɨɦ, ɨɬɜɟɱɚɸɳɢɦ ɡɚ ɪɟɚɥɢɡɚɰɢɸ ɱɚɫɬɨɬɧɨɝɨ ɩɥɚɧɚ ɜ ɫɨɫɬɚɜɟ ɊɌɊ 
ɹɜɥɹɟɬɫɹ ɤɨɧɜɟɪɬɟɪ. Ʉ ɧɢɦ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɹɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɮɚɡɨɜɵɦ ɲɭɦɚɦ, ɫɬɚɛɢɥɶɧɨɫɬɢ ɱɚɫɬɨɬɵ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɥɢɧɟɣɧɨɫɬɢ, ɨɬɫɭɬɫɬɜɢɸ ɝɚɪɦɨɧɢɱɟɫɤɢɯ ɫɨɫɬɚɜɥɹɸɳɢɯ. 
ȼɧɟɲɧɢɣ ɜɢɞ ɤɨɧɜɟɪɬɟɪɚ Ku ɞɢɚɩɚɡɨɧɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7. 
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Ɋɢɫɭɧɨɤ 7 – Ʉɨɧɜɟɪɬɟɪ Ku-ɞɢɚɩɚɡɨɧɚ ɱɚɫɬɨɬ 
 
Ʉɨɧɜɟɪɬɟɪɵ ɢɦɟɸɬ ɤɨɚɤɫɢɚɥɶɧɵɟ ɢɧɬɟɪɮɟɣɫɵ ɫɬɚɧɞɚɪɬɚ 2,92 ɦɦ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɷɬɨ: 
 ɜɯɨɞ Ɋɑ; 
 ɜɯɨɞ ɝɟɬɟɪɨɞɢɧɚ; 
 ɜɵɯɨɞ ɉɑ. 

 
1.6 Ʌɢɧɟɚɪɢɡɭɸɳɢɣ ɭɫɢɥɢɬɟɥɶ ɧɚ ɥɚɦɩɟ ɛɟɝɭɳɟɣ ɜɨɥɧɵ 
 
Ʌɢɧɟɚɪɢɡɭɸɳɢɣ ɭɫɢɥɢɬɟɥɶ ɧɚ ɍɅȻȼ ɩɨ ɫɭɬɢ ɹɜɥɹɸɬɫɹ ɩɟɪɟɞɚɸɳɢɦ 

ɭɫɬɪɨɣɫɬɜɨɦ. Ɉɧ ɮɨɪɦɢɪɭɟɬ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɊɌɊ, ɤɨɬɨɪɵɣ ɩɨɫɬɭɩɚɟɬ ɧɚ 
ɨɛɥɭɱɚɬɟɥɶ ɩɟɪɟɞɚɸɳɟɣ ɚɧɬɟɧɧɵ. Ʌɢɧɟɚɪɢɡɭɸɳɢɣ ɭɫɢɥɢɬɟɥɶ ɫɨɫɬɨɢɬ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɛɥɨɤɨɜ:  

 ɤɚɧɚɥɶɧɵɣ ɭɫɢɥɢɬɟɥɶ (Ʉɍɋ);  
 ɥɚɦɩɚ ɛɟɝɭɳɟɣ ɜɨɥɧɵ (ɅȻȼ);  
 ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ (ɂɉ);  
 ɜɵɫɨɤɨɦɨɳɧɵɣ ɜɟɧɬɢɥɶ.  
Ʉɍɋ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɛɨɬɭ ɅȻȼ ɜ ɬɪɟɛɭɟɦɨɦ ɪɟɠɢɦɟ ɭɫɢɥɟɧɢɹ (ɜ ɪɟɠɢɦɟ 

ɧɚɫɵɳɟɧɢɹ ɢɥɢ ɜ ɥɢɧɟɣɧɨɦ ɪɟɠɢɦɟ). ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɅȻȼ ɜ ɧɚɫɵɳɟɧɢɢ 
ɝɚɪɚɧɬɢɪɭɟɬɫɹ, ɟɫɥɢ ɭɪɨɜɟɧɶ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɫɬɜɨɥɨɜ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
ɬɪɟɛɭɟɦɨɝɨ ɞɢɚɩɚɡɨɧɚ. ɍɫɢɥɢɬɟɥɶ ɅȻȼ (ɍɅȻȼ) ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɫɢɥɟɧɢɟ ɫɢɝɧɚɥɚ 
ɞɨ ɭɪɨɜɧɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. Ⱦɜɨɣɧɨɣ ɍɅȻȼ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɞɜɟ ɩɚɪɧɵɟ ɅȻȼ, ɩɢɬɚɸɳɢɟɫɹ ɨɬ ɨɞɧɨɝɨ ɨɛɳɟɝɨ ɂɉ. ɗɬɨ ɞɟɥɚɟɬɫɹ ɞɥɹ 
ɷɤɨɧɨɦɢɢ ɦɚɫɫɵ ɢ ɦɟɫɬɚ ɧɚ ɄȺ. ɂɉ ɬɪɚɧɫɮɨɪɦɢɪɭɟɬ ɧɚɩɪɹɠɟɧɢɟ ɨɫɧɨɜɧɨɣ 
ɲɢɧɵ ɩɢɬɚɧɢɹ ɜ ɜɵɫɨɤɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɞɜɭɯ ɅȻȼ, ɚ ɬɚɤɠɟ 
ɜɵɞɚɟɬ ɧɢɡɤɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɞɜɭɯ Ʉɍ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɷɬɢɦ 
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ɅȻȼ. ȼɵɫɨɤɨɦɨɳɧɵɣ ɜɟɧɬɢɥɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɯɪɚɧɧɨɫɬɶ ɅȻȼ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚ 
ɟɟ ɜɵɯɨɞɟ ɨɬɪɚɠɟɧɧɨɣ ɦɨɳɧɨɫɬɢ. ɇɚ ɪɢɫɭɧɤɟ 8 ɩɪɟɞɫɬɚɜɥɟɧ ɞɜɨɣɧɨɣ 
ɥɢɧɟɚɪɢɡɭɸɳɢɣ ɍɅȻȼ. 
 

 
 

Ɋɢɫɭɧɨɤ 8 – Ⱦɜɨɣɧɨɣ ɥɢɧɟɚɪɢɡɭɸɳɢɣ ɍɅȻȼ 
 
ɅɍɅȻȼ, ɪɚɛɨɱɢɟ ɱɚɫɬɨɬɵ ɤɨɬɨɪɵɯ ɨɝɪɚɧɢɱɟɧɵ ɋ-ɞɢɚɩɚɡɨɧɨɦ ɢɦɟɸɬ 

ɤɨɚɤɫɢɚɥɶɧɵɟ ɢɧɬɟɪɮɟɣɫɵ. ɅɍɅȻȼ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦɢ ɪɚɛɨɱɢɦɢ ɱɚɫɬɨɬɚɦɢ 
ɢɦɟɸɬ ɤɨɚɤɫɢɚɥɶɧɵɣ ɜɯɨɞɧɨɣ ɢɧɬɟɪɮɟɣɫ ɫɬɚɧɞɚɪɬɚ SMA ɢ ɜɨɥɧɨɜɨɞɧɵɣ 
ɜɵɯɨɞɧɨɣ ɢɧɬɟɪɮɟɣɫ. 

 
1.7 ɐɢɮɪɨɜɨɣ ɤɨɦɦɭɬɚɬɨɪ 
 
ɐɢɮɪɨɜɨɣ ɤɨɦɦɭɬɚɬɨɪ (ɰɢɮɪɨɜɨɣ ɬɪɚɧɫɩɨɪɬɧɵɣ ɩɪɨɰɟɫɫɨɪ, DTP) 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɩɩɚɪɚɬɧɨɣ ɫɪɟɞɫɬɜɨ, ɜɵɩɨɥɧɹɸɳɟɟ ɩɟɪɟɞɚɱɭ 
ɷɥɟɦɟɧɬɚɪɧɵɯ ɨɬɪɟɡɤɨɜ ɜɯɨɞɧɨɝɨ ɫɩɟɤɬɪɚ ɧɚ ɜɵɛɪɚɧɧɵɣ ɢɥɢ ɜɵɛɪɚɧɧɵɟ 
ɜɵɯɨɞɧɵɟ ɬɪɚɤɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɨɣ ɫ ɡɟɦɥɢ ɤɨɧɮɢɝɭɪɚɰɢɟɣ [4]. 

ɉɨ ɫɭɬɢ ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ DTP ɦɨɠɟɬ ɜɡɹɬɶ ɥɸɛɨɣ (ɥɸɛɵɟ) ɭɱɚɫɬɨɤ 
(ɭɱɚɫɬɤɢ) ɜɯɨɞɧɨɝɨ ɫɩɟɤɬɪɚ ɫ ɥɸɛɨɝɨ (ɥɸɛɵɯ) ɢɡ ɜɯɨɞɨɜ ɢ ɩɟɪɟɧɟɫɬɢ ɟɝɨ ɧɚ 
ɥɸɛɨɣ (ɥɸɛɵɟ) ɢɡ ɜɵɯɨɞɨɜ [5]. 

DTP ɢɦɟɟɬ ɤɨɚɤɫɢɚɥɶɧɵɟ ɢɧɬɟɪɮɟɣɫɵ ɜ ɤɨɥɢɱɟɫɬɜɟ, ɨɩɪɟɞɟɥɹɟɦɨɦ 
ɫɭɦɦɨɣ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ ɊɌɊ. Ƚɨɜɨɪɢɬɶ ɨ «ɫɬɜɨɥɚɯ» ɜ 
ɨɬɧɨɲɟɧɢɢ ɊɌɊ ɫ DTP ɧɟ ɜɩɨɥɧɟ ɭɦɟɫɬɧɨ, ɩɨɫɤɨɥɶɤɭ ɫɜɹɡɢ ɦɟɠɞɭ ɜɯɨɞɧɵɦɢ ɢ 
ɜɵɯɨɞɧɵɦɢ ɢɧɬɟɪɮɟɣɫɚɦɢ ɹɜɥɹɸɬɫɹ ɞɢɧɚɦɢɱɟɫɤɢɦɢ, ɢ ɧɟɬ ɩɪɢɜɹɡɤɢ 
ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɤɨɧɤɪɟɬɧɨɣ ɬɪɚɫɫɟ ɩɪɨɯɨɠɞɟɧɢɹ ȼɑ ɫɢɝɧɚɥɚ.  
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ȼɧɟɲɧɢɣ ɜɢɞ DTP ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 9. 
 

 
 

Ɋɢɫɭɧɨɤ 9 – ɐɢɮɪɨɜɨɣ ɤɨɦɦɭɬɚɬɨɪ 
 
1.8 ɉɟɪɟɞɚɬɱɢɤ ɦɚɹɤɨɜɨɝɨ ɫɢɝɧɚɥɚ 
 
ɉɟɪɟɞɚɬɱɢɤ ɦɚɹɤɨɜɨɝɨ ɫɢɝɧɚɥɚ (ɦɚɹɤ) ɧɟ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1, 

ɩɨɫɤɨɥɶɤɭ ɧɟ ɭɱɚɫɬɜɭɟɬ ɜɵ ɩɟɪɟɞɚɱɟ ɩɨɥɟɡɧɨɝɨ ɫɢɝɧɚɥɚ. ɉɪɢ ɷɬɨɦ ɜ 
ɤɨɧɫɬɪɭɤɰɢɢ ȻɊɄ ɦɚɹɤ (ɢɥɢ ɦɚɹɤɢ) ɩɪɢɫɭɬɫɬɜɭɟɬ ɜɫɟɝɞɚ. ɉɨ ɫɢɝɧɚɥɭ ɦɚɹɤɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɪɹɞ ɜɚɠɧɵɣ ɞɟɣɫɬɜɢɣ ɩɪɢ Ʌɂ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ȻɊɄ: 

 ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɨɪɞɢɧɚɬ ɄȺ; 
 ɧɚɜɟɞɟɧɢɟ ɚɧɬɟɧɧɵ ɡɟɦɧɨɣ ɫɬɚɧɰɢɢ ɜ ɦɚɤɫɢɦɭɦɟ ɞɢɚɝɪɚɦɦɵ 

ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ; 
 ɤɚɥɢɛɪɨɜɤɚ ɥɢɧɢɢ «ɜɧɢɡ»; 
 ɭɱɟɬ ɜɥɢɹɧɢɹ ɢɡɦɟɧɹɸɳɟɝɨɫɹ ɜɤɥɚɞɚ ɚɬɦɨɫɮɟɪɵ ɜ ɡɚɬɭɯɚɧɢɟ ɧɚ ɥɢɧɢɢ 

«ɜɧɢɡ». 
ɉɟɪɟɞɚɬɱɢɤ ɦɚɹɤɚ ɡɧɚɱɢɬɟɥɶɧɨ ɫɥɚɛɟɟ ɱɟɦ ɩɟɪɟɞɚɬɱɢɤɢ ɰɟɥɟɜɨɝɨ ɫɢɝɧɚɥɚ 

ȻɊɄ, ɟɝɨ ɦɨɳɧɨɫɬɶ ɪɟɞɤɨ ɩɪɟɜɵɲɚɟɬ 1 ȼɬ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɦɚɹɤ ɧɟɩɪɟɪɵɜɧɨ 
ɩɟɪɟɞɚɟɬ ɧɟɦɨɞɭɥɢɪɨɜɚɧɧɭɸ ɧɟɫɭɳɭɸ ɜɛɥɢɡɢ ɪɚɛɨɱɟɣ ɩɨɥɨɫɵ ɱɚɫɬɨɬ ȻɊɄ. 
ɉɟɪɟɞɚɬɱɢɤɢ ɦɚɹɤɨɜɨɝɨ ɫɢɝɧɚɥɚ ɢɦɟɸɬ ɤɨɚɤɫɢɚɥɶɧɵɣ ɜɵɯɨɞɧɨɣ ɢɧɬɟɪɮɟɣɫ. 

ȼɧɟɲɧɢɣ ɜɢɞ ɦɚɹɤɚ ɋ – ɞɢɚɩɚɡɨɧɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 10. 
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Ɋɢɫɭɧɨɤ 10 – ɉɟɪɟɞɚɬɱɢɤ ɦɚɹɤɨɜɨɝɨ ɫɢɝɧɚɥɚ ɞɢɚɩɚɡɨɧɚ ɋ 
 
1.9 ɉɚɫɫɢɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɛɨɪɬɨɜɨɝɨ ɪɟɬɪɚɧɫɥɹɰɢɨɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
 
ɋɨɝɥɚɫɭɸɳɚɹ ɧɚɝɪɭɡɤɚ – ɷɬɨ ɧɚɝɪɭɡɤɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɩɨɝɥɨɳɟɧɢɹ 

ɩɟɪɟɞɚɧɧɨɣ ɟɣ ɦɨɳɧɨɫɬɢ ɛɟɡ ɨɬɪɚɠɟɧɢɹ. ȿɟ ɢɦɩɟɞɚɧɫ ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɜɟɧ 
ɢɦɩɟɞɚɧɫɭ ɬɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɤ ɤɨɬɨɪɨɦɭ ɨɧɚ ɩɨɞɤɥɸɱɟɧɚ. ɋɨɝɥɚɫɭɸɳɚɹ 
ɧɚɝɪɭɡɤɚ (ɪɢɫɭɧɨɤ 11, ɚ) ɞɨɥɠɧɚ ɛɵɬɶ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 
ɩɨɝɥɨɳɚɬɶ ɫɚɦɭɸ ɜɵɫɨɤɭɸ ɦɨɳɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɟɣ ɩɟɪɟɞɚɧɚ. 
Ɉɤɨɧɟɱɧɵɟ ɧɚɝɪɭɡɤɢ ɦɨɝɭɬ ɛɵɬɶ ɧɢɡɤɨ- ɢ ɜɵɫɨɤɨɦɨɳɧɵɦɢ, ɤɨɚɤɫɢɚɥɶɧɵɦɢ ɢ 
ɜɨɥɧɨɜɨɞɧɵɦɢ. 

ɋɨɝɥɚɫɭɸɳɢɟ ɧɚɝɪɭɡɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫ ɰɢɪɤɭɥɹɬɨɪɚɦɢ ɢ 
ɩɟɪɟɤɥɸɱɚɬɟɥɹɦɢ ɞɥɹ ɨɤɨɧɱɚɧɢɹ ɧɟɢɫɩɨɥɶɡɭɟɦɵɯ ɩɨɪɬɨɜ ɫ ɰɟɥɶɸ ɭɥɭɱɲɟɧɢɹ 
ɤɚɱɟɫɬɜɚ ɫɨɝɥɚɫɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɨɪɬɨɜ. 

Ƚɢɛɪɢɞɧɨɟ ɫɨɟɞɢɧɟɧɢɟ (ɪɢɫɭɧɨɤ 11, ɛ) – ɭɫɬɪɨɣɫɬɜɨ, ɤɨɬɨɪɨɟ ɨɛɴɟɞɢɧɹɟɬ 
ɞɜɚ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɜɯɨɞɟ ɢ ɪɚɡɞɟɥɹɟɬ ɢɯ ɧɚ ɜɵɯɨɞɟ ɬɚɤ, ɱɬɨ ɤɚɠɞɵɣ ɜɵɯɨɞ ɪɚɜɟɧ 
ɩɨɥɨɜɢɧɟ ɫɭɦɦɵ ɨɛɨɢɯ ɜɯɨɞɨɜ ɫ ɧɟɤɨɬɨɪɵɦ ɮɚɡɨɜɵɦ ɫɨɨɬɧɨɲɟɧɢɟɦ. 

Ⱦɟɥɢɬɟɥɶ ɦɨɳɧɨɫɬɢ (ɪɢɫɭɧɨɤ 11, ɜ) ɞɟɥɢɬ ɨɞɢɧ ɜɯɨɞ ɧɚ ɞɜɚ ɨɞɢɧɚɤɨɜɵɯ (ɜ 
ɢɞɟɚɥɶɧɨɦ ɫɥɭɱɚɟ – ɩɨ ɭɪɨɜɧɸ ɦɢɧɭɫ 3 ɞȻ ɛɟɡ ɭɱɟɬɚ ɩɨɬɟɪɶ). ȿɝɨ ɦɨɠɧɨ 
ɩɨɞɤɥɸɱɢɬɶ ɜ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ, ɬɨɝɞɚ ɞɜɚ ɜɯɨɞɚ ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɨɞɢɧ ɜɵɯɨɞ, 
ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ ɫɭɦɦɚɬɨɪɨɦ ɦɨɳɧɨɫɬɢ. 
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ɚ) ɫɨɝɥɚɫɭɸɳɚɹ ɧɚɝɪɭɡɤɚ; ɛ) ɝɢɛɪɢɞɧɨɟ ɫɨɟɞɢɧɟɧɢɟ; ɜ) ɞɟɥɢɬɟɥɶ ɦɨɳɧɨɫɬɢ 

 
Ɋɢɫɭɧɨɤ 11 – Ʉɨɚɤɫɢɚɥɶɧɵɟ ɩɚɫɫɢɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɊɌɊ 

 
1.10 Ɉɛɳɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɛɨɪɬɨɜɨɝɨ ɪɟɬɪɚɧɫɥɹɰɢɨɧɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ 
 
Ʉɥɚɫɫɢɱɟɫɤɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ȻɊɄ (ɛɟɡ ɰɢɮɪɨɜɨɣ ɤɨɦɦɭɬɚɰɢɢ ɢ ɨɛɪɚɛɨɬɤɢ 

ɫɢɝɧɚɥɚ ɛɨɪɬɨɜɵɦɢ ɫɪɟɞɫɬɜɚɦɢ) ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɪɚɧɫɩɨɧɞɟɪɵ ɫ ɤɨɥɶɰɚɦɢ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ. Ʉɚɠɞɵɣ ɬɪɚɧɫɩɨɧɞɟɪ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɨɬɞɟɥɶɧɵɣ 
ɊɌɊ. Ɍɪɚɧɫɩɨɧɞɟɪɵ ɜ ɫɨɫɬɚɜɟ ȻɊɄ ɦɨɝɭɬ ɢɦɟɬɶ ɨɛɳɢɟ ɩɪɢɟɦɧɵɟ ɢ/ɢɥɢ 
ɩɟɪɟɞɚɸɳɢɟ ɨɛɥɭɱɚɬɟɥɢ ɢ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɨɛɳɢɟ ɪɟɮɥɟɤɬɨɪɚ ɚɧɬɟɧɧ. ɇɚ 
ɪɢɫɭɧɤɟ Ⱥ.1 ɩɪɢɥɨɠɟɧɢɹ Ⱥ ɩɪɟɞɫɬɚɜɥɟɧ ɞɨɫɬɚɬɨɱɧɨ ɬɢɩɨɜɨɣ ɮɪɚɝɦɟɧɬ ɨɛɳɟɣ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ȻɊɄ ɋ ɞɢɚɩɚɡɨɧɚ. 

ȼ ɬɚɛɥɢɰɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɛɨɡɧɚɱɟɧɢɹ ɢ ɬɢɩɵ ɢɧɬɟɪɮɟɣɫɨɜ ɩɪɢɛɨɪɨɜ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɯɟɦɨɣ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.1 ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
Ɍɚɛɥɢɰɚ 2 – ɇɨɦɟɧɤɥɚɬɭɪɚ ɢɧɬɟɪɮɟɣɫɨɜ ɩɪɢɛɨɪɨɜ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɩɨ ɫɯɟɦɟ 

Ɍɢɩ ɩɪɢɛɨɪɚ ɂɧɬɟɪɮɟɣɫɵ 
Ʉɨɥɢɱɟɫɬɜɨ ɜ 

ɫɯɟɦɟ, ɲɬ 
WL ɇɚɝɪɭɡɤɚ ɫɨɝɥɚɫɭɸɳɚɹ 1 ɯ SMA 25 
WL ɇɚɝɪɭɡɤɚ ɩɨɝɥɨɳɚɸɳɚɹ 1 ɯ TNC 18 

WIC ȼɯɨɞɧɨɣ ɇɈ 
2 ɯ SMA; 
2 ɯ WR 

3 

WF ȼɯɨɞɧɨɣ ɮɢɥɶɬɪ 
1 ɯ SMA; 
1 ɯ WR 

3 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɩɨ ɫɯɟɦɟ 

Ɍɢɩ ɩɪɢɛɨɪɚ ɂɧɬɟɪɮɟɣɫɵ 
Ʉɨɥɢɱɟɫɬɜɨ ɜ 

ɫɯɟɦɟ, ɲɬ 

WST ɉɟɪɟɤɥɸɱɚɬɟɥɶ T-ɬɢɩɚ 4 ɯ SMA 24 
WST ɉɟɪɟɤɥɸɱɚɬɟɥɶ T-ɬɢɩɚ 4 ɯ TNɋ 16 
WSC ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɋ-ɬɢɩɚ 4 ɯ SMA 6 
WSC ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɋ-ɬɢɩɚ 4 ɯ TNC 2 
WIS ȼɟɧɬɢɥɶ (ɰɢɪɤɭɥɹɬɨɪ) 3 ɯ TNC 16 
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 ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2 
Ɉɛɨɡɧɚɱɟɧɢɟ 

ɩɨ ɫɯɟɦɟ 
Ɍɢɩ ɩɪɢɛɨɪɚ ɂɧɬɟɪɮɟɣɫɵ 

Ʉɨɥɢɱɟɫɬɜɨ ɜ 
ɫɯɟɦɟ, ɲɬ 

WRE ɉɪɢɟɦɧɢɤ (Ɇɒɍ+ɤɨɧɜɟɪɬɟɪ) 2 ɯ SMA 5 
WIM ȼɯɨɞɧɨɣ ɦɭɥɶɬɢɩɥɟɤɫɨɪ 7 ɯ SMA 2 
WIM ȼɯɨɞɧɨɣ ɦɭɥɶɬɢɩɥɟɤɫɨɪ 3 ɯ SMA 1 
WU Ⱥɬɬɟɧɸɚɬɨɪ 2 ɯ SMA 48 

WTW ɋɞɜɨɟɧɧɵɣ ɥɢɧɟɚɪɢɡɭɸɳɢɣ ɍɅȻȼ 
2 ɯ SMA; 
2 ɯ TNC 

8 

 Ʉɚɛɟɥɶɧɚɹ ɫɛɨɪɤɚ 2 ɯ SMA 83 
 Ʉɚɛɟɥɶɧɚɹ ɫɛɨɪɤɚ 2 ɯ TNC 66 

WOM ȼɵɯɨɞɧɨɣ ɦɭɥɶɬɢɩɥɟɤɫɨɪ 
6 ɯ TNC 
1 ɯ WR 

2 

WOM ȼɵɯɨɞɧɨɣ ɦɭɥɶɬɢɩɥɟɤɫɨɪ 
3 ɯ TNC 
1 ɯ WR 

1 

WOC ȼɵɯɨɞɧɨɣ ɇɈ 
2 x SMA; 
2 x WR 

4 

WTX Ʉȼɉ 
1ɯ SMA; 
1 ɯ WR 

1 

WM ɉɟɪɟɞɚɬɱɢɤ ɦɚɹɤɨɜɨɝɨ ɫɢɝɧɚɥɚ 1 ɯ SMA 4 
WIT Ʉɨɚɤɫɢɚɥɶɧɵɣ ɩɟɪɟɯɨɞ 2 ɯ SMA 10 
 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ 2, ɜ ɩɪɢɜɟɞɟɧɧɨɦ ɩɪɢɦɟɪɟ ɫɯɟɦɵ ȻɊɄ ɫɨɞɟɪɠɢɬɫɹ 

493 ɤɨɚɤɫɢɚɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɹ (ɬɢɩɨɜ SMA ɢ TNC) ɢ ɬɨɥɶɤɨ 18 ɜɨɥɧɨɜɨɞɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ (ɬɢɩɨɜ WR137 ɢ WR229). 

ɇɚ ɪɢɫɭɧɤɟ 12 ɩɪɟɞɫɬɚɜɥɟɧɨ ɮɨɬɨ ɩɚɧɟɥɢ ɫ ɩɪɢɛɨɪɚɦɢ ɢ ɤɚɛɟɥɹɦɢ. 
 

 
 

Ɋɢɫɭɧɨɤ 12 – Ɏɨɬɨ ɩɚɧɟɥɢ ɫ ɩɪɢɛɨɪɚɦɢ ɢ ɤɚɛɟɥɹɦɢ 



2 ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɨɪɬɨɜɨɝɨ ɪɟɬɪɚɧɫɥɹɰɢɨɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɱɭɜɫɬɜɢɬɟɥɶɧɵɟ ɤ ɤɚɱɟɫɬɜɭ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ 

 
2.1 ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɚɦɩɥɟɬɭɞɧɨ-ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
 
Ⱥɑɏ ɬɪɚɧɫɩɨɧɞɟɪɚ ɢɡɦɟɪɹɟɬɫɹ ɦɟɠɞɭ ɟɝɨ ɜɯɨɞɨɦ ɢ ɜɵɯɨɞɨɦ. ȼɚɠɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɹɜɥɹɟɬɫɹ ɇȺɑɏ ɜ ɩɨɥɨɫɟ ɩɪɨɩɭɫɤɚɧɢɹ. ɇȺɑɏ – ɷɬɨ ɪɚɡɧɨɫɬɶ 
ɦɟɠɞɭ ɦɚɤɫɢɦɚɥɶɧɵɦ ɢ ɦɢɧɢɦɚɥɶɧɵɦ ɭɫɢɥɟɧɢɟɦ ɜ ɞȻ ɜ ɭɤɚɡɚɧɧɨɣ ɩɨɥɨɫɟ, ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 13. ɇȺɑɏ ɜɵɡɜɚɧɨ ɫɭɩɟɪɩɨɡɢɰɢɟɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɟɣ ɜɫɟɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɤɥɸɱɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɬɪɚɧɫɩɨɧɞɟɪɚ.  

 

 
 

Ɋɢɫɭɧɨɤ 13 – Ɉɩɪɟɞɟɥɟɧɢɟ ɇȺɑɏ 
 
Ʉɪɨɦɟ ɧɟɥɢɧɟɣɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜ ɧɚ Ⱥɑɏ ɜɥɢɹɸɬ ɫɥɟɞɭɸɳɢɟ ɮɚɤɬɨɪɵ:  
 ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɜ ɫɨɫɬɚɜɟ ɬɪɚɧɫɩɨɧɞɟɪɚ. 

Ɋɚɫɫɨɝɥɚɫɨɜɚɧɢɟ (ɩɥɨɯɨɟ ɫɨɝɥɚɫɨɜɚɧɢɟ) ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɚɦɩɥɢɬɭɞɵ 
ɨɬɪɚɠɟɧɧɵɯ ɜɨɥɧ, ɤɨɬɨɪɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɩɪɹɦɵɦɢ ɜɨɥɧɚɦɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɢɧɬɟɪɮɟɪɟɧɰɢɹ, ɜɵɡɵɜɚɸɳɚɹ «ɛɢɟɧɢɹ» ɧɚ Ⱥɑɏ;  

 ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ (ɜɥɢɹɧɢɟ ɭɫɢɥɢɬɟɥɟɣ ɦɨɳɧɨɫɬɢ ɢ 
ɚɧɬɟɧɧ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɵ ɤ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ 
ɭɫɬɪɨɣɫɬɜɚɦ (Ɇɒɍ));  

 ɷɮɮɟɤɬ ɦɧɨɝɨɥɭɱɟɜɨɫɬɢ (ɫɥɨɠɟɧɢɟ ɩɟɪɟɞɚɧɧɨɝɨ ɱɟɪɟɡ ɨɫɧɨɜɧɨɣ ɬɪɚɤɬ 
ɫɢɝɧɚɥɚ ɫ ɫɢɝɧɚɥɨɦ, ɩɟɪɟɞɚɧɧɵɦ ɱɟɪɟɡ ɫɨɫɟɞɧɢɣ ɬɪɚɤɬ (ɤɚɤ ɩɪɚɜɢɥɨ, ɜ 
ɜɵɯɨɞɧɨɦ ɦɭɥɶɬɢɩɥɟɤɫɨɪɟ)).  

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ȻɊɄ ɫɨɟɞɢɧɟɧɚ ɦɟɠɞɭ ɫɨɛɨɣ 
ɤɚɛɟɥɶɧɵɦɢ ɫɛɨɪɤɚɦɢ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɤɥɚɞ ɜ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɟ ɜɧɭɬɪɢ 
ɬɪɚɧɫɩɨɧɞɟɪɚ ɜɧɨɫɹɬ ɢɦɟɧɧɨ ȼɑ ɤɚɛɟɥɶɧɵɟ ɫɛɨɪɤɢ. 

ɉɪɢɦɟɪ ɧɟɞɨɩɭɫɬɢɦɨɣ ɇȺɑɏ ɜɵɡɜɚɧɧɨɣ ɩɥɨɯɢɦ ɫɨɝɥɚɫɨɜɚɧɢɟɦ 
ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɜ ɬɪɚɤɬɟ ɬɪɚɧɫɩɨɧɞɟɪɚ Q/Ka ɞɢɚɩɚɡɨɧɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 14. 
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Ɋɢɫɭɧɨɤ 14 – ȼɨɡɪɚɫɬɚɧɢɟ ɇȺɑɏ ɜɫɥɟɞɫɬɜɢɟ ɩɥɨɯɨɝɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɧɚ 
ɩɨɜɪɟɠɞɟɧɧɨɣ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɟ 

 
2.2 ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɝɪɭɩɩɨɜɨɝɨ ɜɪɟɦɟɧɢ ɡɚɩɚɡɞɵɜɚɧɢɹ 
 
ȽȼɁ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɪɟɦɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ ɜ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ. ȿɝɨ 

ɮɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ ɦɨɠɧɨ ɩɨɹɫɧɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ɉɬɤɥɢɤ ɭɫɬɪɨɣɫɬɜɚ 
ɜɫɟɝɞɚ ɫɥɟɞɭɟɬ ɡɚ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɧɟɝɨ, ɩɪɢ ɷɬɨɦ ɭɫɬɪɨɣɫɬɜɨ ɡɚɞɟɪɠɢɜɚɟɬ 
ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ ɧɚ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ. ɉɪɢ ɩɨɞɚɱɟ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɫɢɝɧɚɥɨɜ ɪɚɡɧɨɣ 
ɱɚɫɬɨɬɵ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɡɚɞɟɪɠɚɧɵ ɢɦ ɧɚ ɪɚɡɧɨɟ ɜɪɟɦɹ. ɗɬɚ ɡɚɞɟɪɠɤɚ 
ɜɵɪɚɠɚɟɬɫɹ ɜ ɫɞɜɢɝɟ ɮɚɡɵ ɫɢɝɧɚɥɚ ɧɚ ɜɵɯɨɞɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɟɝɨ ɮɚɡɵ ɧɚ ɜɯɨɞɟ. 
Ƚɪɭɩɩɨɜɚɹ ɡɚɞɟɪɠɤɚ ɩɪɢ ɷɬɨɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɢɡɦɟɧɟɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɫɞɜɢɝɚ 
ɫɢɝɧɚɥɚ, ɤɨɬɨɪɵɣ ɩɨɥɭɱɚɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ.  

ȿɫɥɢ Ɏɑɏ ɥɢɧɟɣɧɚ, ɬɨ ɝɪɭɩɩɨɜɚɹ ɡɚɞɟɪɠɤɚ τ(ω), ɜɵɱɢɫɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 
(1), ɩɨɫɬɨɹɧɧɚ, ɚ ɡɧɚɱɢɬ, ɢ ɫɢɝɧɚɥ ɩɟɪɟɞɚɟɬɫɹ ɛɟɡ ɢɫɤɚɠɟɧɢɣ. 

 𝜏ሺ𝜔ሻ = ௗሺ𝛷ሻௗ𝜔  ,       (1) 

 
ɝɞɟ Ɏ(ω) – Ɏɑɏ ɮɢɥɶɬɪɚ ɧɚ ɱɚɫɬɨɬɟ ɫɢɝɧɚɥɚ ω.  

 
ɇɚɥɢɱɢɟ ɧɟɨɞɧɨɪɨɞɧɨɫɬɟɣ ɜ ȼɑ ɬɪɚɤɬɟ ɬɪɚɧɫɩɨɧɞɟɪɚ ɧɟ ɩɨɡɜɨɥɹɟɬ 

ɨɛɟɫɩɟɱɢɬɶ ɩɨɫɬɨɹɧɫɬɜɨ ȽȼɁ ɜ ɲɢɪɨɤɨɣ ɩɨɥɨɫɟ ɱɚɫɬɨɬ, ɬ.ɤ. ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 
ɧɟɨɞɧɨɪɨɞɧɨɫɬɟɣ, ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɨ ɞɥɢɧɟ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ, ɢɡɦɟɧɹɟɬ 
ɯɚɪɚɤɬɟɪ ȽȼɁ, ɚ ɢɦɟɧɧɨ: ɞɨɛɚɜɥɹɟɬɫɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɜ ɡɧɚɱɟɧɢɢ ȽȼɁ. Ⱦɚɧɧɨɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɨɛɴɹɫɧɹɟɬɫɹ ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ ɨɬɪɚɠɟɧɧɵɯ ɢ ɩɟɪɟɨɬɪɚɠɟɧɧɵɯ 
ɫɢɝɧɚɥɨɜ. ȼɟɥɢɱɢɧɚ ɢ ɩɟɪɢɨɞ ɇȽȼɁ ɡɚɜɢɫɹɬ ɨɬ ɜɟɥɢɱɢɧɵ ɧɟɨɞɧɨɪɨɞɧɨɫɬɟɣ ɢ 
ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɦɢ ɧɟɨɞɧɨɪɨɞɧɨɫɬɹɦɢ. 

ȼɥɢɹɧɢɟ ɇȽȼɁ ɧɚ ɩɟɪɟɞɚɱɭ ɢɧɮɨɪɦɚɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɡɧɚɱɢɬɟɥɶɧɵɦ 
(ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɦɟɠɫɢɦɜɨɥɶɧɨɣ ɢɧɬɟɪɮɟɪɟɧɰɢɢ) ɢ ɡɚɜɢɫɢɬ ɨɬ ɯɚɪɚɤɬɟɪɚ 
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ɢɡɦɟɧɟɧɢɹ ɇȽȼɁ ɜ ɩɨɥɨɫɟ ɱɚɫɬɨɬ (ɩɚɪɚɛɨɥɢɱɟɫɤɚɹ, ɥɢɧɟɣɧɚɹ ɢɥɢ ɩɭɥɶɫɢɪɭɸɳɚɹ 
ɮɭɧɤɰɢɹ). 

Ʉɚɤ ɢ ɜ ɫɥɭɱɚɟ ɫ ɇȺɑɏ ɤɚɛɟɥɶɧɵɟ ɫɛɨɪɤɢ ɜɧɨɫɹɬ ɫɭɳɟɫɬɜɟɧɧɵɣ ɜɤɥɚɞ ɜ 
ɇȽȼɁ. ɉɪɢɦɟɪ ɜɥɢɹɧɢɹ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ ɧɚ ɇȽȼɁ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 15. 

 

 
 

Ɋɢɫɭɧɨɤ 15 – ȼɨɡɪɚɫɬɚɧɢɟ ɇȽȼɁ ɜɫɥɟɞɫɬɜɢɟ ɩɥɨɯɨɝɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɧɚ 
ɩɨɜɪɟɠɞɟɧɧɨɣ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɟ 

 
2.3 Ʉɨɷɮɮɢɰɢɟɧɬ ɫɬɨɹɱɟɣ ɜɨɥɧɵ 
 
ȼ ɪɚɡɞɟɥɚɯ 3.1 ɢ 3.2 ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 

ɢɡɦɟɪɟɧɢɹ ɫɤɜɨɡɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ȻɊɄ ɫ ɧɚɫɬɪɨɟɧɧɵɦɢ ɜɯɨɞɧɵɦɢ ɢ 
ɜɵɯɨɞɧɵɦɢ ɬɪɚɤɬɚɦɢ (ɬ.ɟ. ɫɨɝɥɚɫɨɜɚɧɢɟ ɩɨ ɜɯɨɞɭ ɢ ɜɵɯɨɞɭ ɹɜɥɹɟɬɫɹ 
ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɌɁ). Ɉɞɧɚɤɨ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ 
ɫɛɨɪɤɢ ȼɑ ɬɪɚɤɬɵ ɪɟɞɤɨ ɢɦɟɸɬ ɞɨɫɬɚɬɨɱɧɨɟ ɫɨɝɥɚɫɨɜɚɧɢɟ [3]. 

Ʉɋȼɧ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ȼɑ ɬɪɚɤɬɨɜ ɢɡɦɟɪɹɸɬɫɹ ɤɚɤ ɩɚɪɚɦɟɬɪɵ 
ɨɬɪɚɠɟɧɢɹ S11 ɢ S22 ɩɨ ɜɯɨɞɭ ɢ ɜɵɯɨɞɭ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɞɥɹ ɤɚɠɞɨɝɨ 
ɬɪɚɧɫɩɨɧɞɟɪɚ ɜ ȻɊɄ).  

Ʉɋȼɧ ɫɜɹɡɚɧ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɨɬɪɚɠɟɧɢɹ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɨɣ (2) [6]:  
 КСВн = ଵ+ଵ଴ቀ𝑆భభమబ ቁଵ−ଵ଴ቀ𝑆భభమబ ቁ,      (2) 

 
ɇɚ ɪɢɫɭɧɤɟ 16 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɢɩɨɜɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɚɪɚɦɟɬɪɚɦ 

ɨɬɪɚɠɟɧɢɹ ɥɢɧɟɣɧɨɝɨ ɬɪɚɧɫɩɨɧɞɟɪɚ. 
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Ɋɢɫɭɧɨɤ 16 – ɉɪɢɦɟɪ ɢɡɦɟɪɟɧɢɹ ɨɬɪɚɠɟɧɢɹ ɩɨ ɜɯɨɞɭ ɢ ɬɢɩɨɜɵɯ ɬɪɟɛɨɜɚɧɢɹ ɞɥɹ 
ɬɪɚɧɫɩɨɧɞɟɪɚ Q/Ka ɞɢɚɩɚɡɨɧɨɜ ɱɚɫɬɨɬ 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 16 ɢ ɮɨɪɦɭɥɵ (2) ɧɚɢɯɭɞɲɟɟ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ 

Ʉɋȼɧ ɫɨɫɬɚɜɥɹɟɬ 1,5. 
Ⱦɥɹ ɬɪɚɧɫɩɨɧɞɟɪɨɜ, ɜ ɤɨɬɨɪɵɯ ɜ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ ɬɪɚɤɬɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɤɨɚɤɫɢɚɥɶɧɵɟ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ – ɤɚɱɟɫɬɜɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ 
ɢɝɪɚɟɬ ɤɥɸɱɟɜɭɸ ɪɨɥɶ. 

 
2.4 ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɢ ɷɥɟɤɬɪɨɝɟɪɦɟɬɢɱɧɨɫɬɶ 
 
ȼ ɩɪɨɰɟɫɫɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɊɌɊ ɫɨɡɞɚɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɱɚɫɬɨɬ ɪɚɡɥɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. ɇɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ ɦɨɝɭɬ 
ɩɨɩɚɞɚɬɶ ɜ ɩɨɥɨɫɵ ɬɪɚɧɫɩɨɧɞɟɪɨɜ ɱɟɪɟɡ ɩɚɪɚɡɢɬɧɵɟ ɢɡɥɭɱɟɧɢɹ ɪɚɞɢɨɱɚɫɬɨɬ ɜ 
ɭɫɬɪɨɣɫɬɜɚɯ (ɧɚɩɪɢɦɟɪ, ɱɟɪɟɡ ɨɩɥɟɬɤɢ ɤɚɛɟɥɟɣ, ɱɟɪɟɡ ɫɨɟɞɢɧɢɬɟɥɢ ɜ ɥɢɧɢɹɯ 
ɩɟɪɟɞɚɱ, ɱɟɪɟɡ ɫɨɟɞɢɧɟɧɢɹ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɤɨɪɩɭɫɨɜ ɢ ɬ.ɞ.). ɉɨɷɬɨɦɭ ɜ 
ɤɨɧɫɬɪɭɤɰɢɹɯ ɊɌɊ ɢ ɚɧɬɟɧɧɨ-ɮɢɞɟɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɢɧɢɦɚɸɬ ɜɫɟ ɦɟɪɵ ɞɥɹ 
ɩɨɞɚɜɥɟɧɢɹ ɩɚɪɚɡɢɬɧɵɯ ɭɬɟɱɟɤ ɫɢɝɧɚɥɶɧɵɯ ɬɪɚɤɬɨɜ ɞɨ ɩɪɟɞɟɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ 
ɭɪɨɜɧɹ (70...100 ɞȻ). ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ (ɫ ɩɨɜɵɲɟɧɧɨɣ ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶɸ ɤ 
ɪɚɞɢɨɩɨɦɟɯɚɦ) ɹɜɥɹɸɬɫɹ ɩɪɢɟɦɧɵɟ ɬɪɚɤɬɵ ȻɊɄ. ɉɨɷɬɨɦɭ ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ȻɊɄ ɩɪɢ ɪɚɫɤɪɵɬɵɯ ɚɧɬɟɧɧɚɯ ɹɜɥɹɟɬɫɹ ɚɜɬɨɫɨɜɦɟɫɬɢɦɨɫɬɶ, 
ɡɚɤɥɸɱɚɸɳɚɹɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɭɫɢɥɟɧɢɢ ɜ ɬɪɚɧɫɩɨɧɞɟɪɚɯ ɊɌɊ 
ɭɫɢɥɟɧɧɵɟ ɫɨɛɫɬɜɟɧɧɵɟ ɲɭɦɵ ɢ ɩɚɪɚɡɢɬɧɵɟ ɫɢɝɧɚɥɵ ɱɟɪɟɡ ɤɨɧɟɱɧɭɸ ɪɚɡɜɹɡɤɭ 
ɦɟɠɞɭ ɩɪɢɟɦɧɨɣ ɢ ɩɟɪɟɞɚɸɳɟɣ ɚɧɬɟɧɧɚɦɢ ɧɟ ɫɨɡɞɚɥɢ ɫɢɝɧɚɥ, ɫɨɩɨɫɬɚɜɢɦɵɣ ɫ 
ɜɯɨɞɧɵɦ ɭɪɨɜɧɟɦ ɲɭɦɚ. ɉɪɢ ɧɚɪɭɲɟɧɢɢ ɷɬɨɝɨ ɭɫɥɨɜɢɹ ɧɚ ɜɯɨɞɟ ɊɌɊ ɦɨɝɭɬ 
ɫɨɡɞɚɬɶɫɹ ɫɢɝɧɚɥɵ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɫ ɤɪɚɣɧɟ ɧɟɠɟɥɚɬɟɥɶɧɵɦɢ 
ɩɨɫɥɟɞɫɬɜɢɹɦɢ, ɬɚɤɢɦɢ ɤɚɤ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɟ ɢɥɢ ɩɚɪɚɡɢɬɧɵɟ ɢɫɤɚɠɟɧɢɹ 
ɩɟɪɟɞɚɬɨɱɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɫɟ ɜɯɨɞɹɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɊɌɊ ɢ ȻɊɄ ɜ ɯɨɞɟ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɯ ɧɚɡɟɦɧɵɯ ɢɫɩɵɬɚɧɢɣ ɩɪɨɯɨɞɹɬ ɬɳɚɬɟɥɶɧɭɸ ɩɪɨɜɟɪɤɭ ɧɚ 
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ɪɚɞɢɨɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɷɬɢ ɢɫɩɵɬɚɧɢɹ 
ɩɪɨɜɨɞɹɬɫɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɣ ɢ ɩɨ ɦɟɬɨɞɢɤɚɦ ɚɦɟɪɢɤɚɧɫɤɨɝɨ 
ɫɬɚɧɞɚɪɬɚ [8]. 

ɗɥɟɤɬɪɨɝɟɪɦɟɬɢɱɧɨɫɬɶ – ɷɬɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɨɩɪɟɞɟɥɹɸɳɚɹ 
ɷɤɪɚɧɢɪɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ȼɑ ɪɚɞɢɨɬɪɚɤɬɚ, ɤɚɤ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɥɢɹɧɢɹ ɩɨɦɟɯ ɧɚ 
ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɪɚɞɢɨɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ, radiosensetivity, RS), ɬɚɤ ɢ ɫ 
ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɨɡɞɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɚɪɚɡɢɬɧɨɝɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 
ɢɡɥɭɱɟɧɢɹ (ɪɚɞɢɨɝɟɪɦɟɬɢɱɧɨɫɬɶ, radioemission, RE) [7]. 

Ⱦɚɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɥɢɹɟɬ ɧɚ ɤɚɱɟɫɬɜɨ ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɫɢɝɧɚɥɚ ɢ 
ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɟɬɪɚɧɫɥɹɰɢɨɧɧɨɣ Ɇɉɇ ɄȺ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɨɜɟɪɤɭ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɷɤɪɚɧɢɪɨɜɚɧɢɹ ȼɑ ɫɨɟɞɢɧɟɧɢɣ ɫɩɭɬɧɢɤɨɜɵɯ Ɇɉɇ ɜɨ ɜɪɟɦɹ ɷɬɚɩɚ ɚɜɬɨɧɨɦɧɨɣ 
ɨɬɪɚɛɨɬɤɢ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ. ȼ ɯɨɞɟ ɢɫɩɵɬɚɧɢɣ ɩɪɨɜɟɪɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ȼɑ ɫɨɟɞɢɧɟɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɜɨ ɜɪɟɦɹ ɦɨɧɬɚɠɚ 
ȼɑ ɬɪɚɤɬɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɇɉɇ ɬɪɟɛɭɟɦɨɣ ɜɟɥɢɱɢɧɟ [9]. 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɫɨɟɞɢɧɟɧɢɣ ɜ ɬɪɚɤɬɚɯ ȻɊɄ ɹɜɥɹɸɬɫɹ 
ɤɨɚɤɫɢɚɥɶɧɵɦɢ – ɪɟɲɚɸɳɢɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɥɟɤɬɪɨɝɟɪɦɟɬɢɱɧɨɫɬɢ 
ȻɊɄ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ. 

Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɪɨɤ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɤɪɢɬɟɪɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɨɩɢɫɵɜɚɟɬɫɹ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ.



3 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɤɨɚɤɫɢɚɥɶɧɵɯ ɥɢɧɢɹɯ ɩɟɪɟɞɚɱɢ 
 
ɑɬɨɛɵ ɢɡɛɟɠɚɬɶ ɩɭɬɚɧɢɰɵ ɜ ɬɟɪɦɢɧɨɥɨɝɢɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɝɪɚɧɢɱɢɬɶ 

ɩɨɧɹɬɢɹ «ɤɚɛɟɥɶ» ɢ «ɤɚɛɟɥɶɧɚɹ ɫɛɨɪɤɚ». Ʉɚɛɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɝɨɧɧɨɟ 
ɢɡɞɟɥɢɟ ɢ ɦɨɠɟɬ ɤɨɦɩɥɟɤɬɨɜɚɬɶɫɹ ɪɚɡɥɢɱɧɵɦɢ ɜɢɞɚɦɢ ɫɨɟɞɢɧɢɬɟɥɟɣ ɢ ɜɧɟɲɧɟɣ 
ɡɚɳɢɬɵ [6]. 

ȼ ɩɪɢɥɨɠɟɧɢɢ ɤ ɤɚɛɟɥɶɧɵɦ ɫɛɨɪɤɚɦ ɞɢɚɩɚɡɨɧɚ ɋȼɑ ɷɬɨ ɨɫɨɛɟɧɧɨ 
ɚɤɬɭɚɥɶɧɨ. 

 
3.1 Ʉɚɛɟɥɢ 
 
Ʉɨɚɤɫɢɚɥɶɧɵɟ ɤɚɛɟɥɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɩɪɨɜɨɞɧɵɯ 

ɥɢɧɢɣ ɩɟɪɟɞɚɱ. ȼɑ ɢ ɋȼɑ – ɤɚɛɟɥɢ ɱɚɫɬɨ ɹɜɥɹɸɬɫɹ ɩɟɪɜɵɦɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ 
ɫɟɦɟɣɫɬɜɚ ɋȼɑ – ɭɫɬɪɨɣɫɬɜ ɢ ɫɢɫɬɟɦ ɩɟɪɟɞɚɱɢ, ɫ ɤɨɬɨɪɵɦɢ ɫɬɚɥɤɢɜɚɟɬɫɹ 
ɪɚɞɢɨɢɧɠɟɧɟɪ [10].  

Ɉɫɧɨɜɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɤɨɚɤɫɢɚɥɶɧɵɯ ɤɚɛɟɥɟɣ ɹɜɥɹɸɬɫɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɟ (ɜɨɥɧɨɜɨɟ) ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢ ɩɨɝɨɧɧɨɟ ɚɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ (ɩɨɬɟɪɢ). ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɚɤɫɢɚɥɶɧɵɯ ɤɚɛɟɥɟɣ ɨɛɵɱɧɨ 
ɜɵɪɚɠɚɸɬɫɹ ɱɟɪɟɡ ɢɯ ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɢɫɩɨɥɶɡɭɹ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ɜɢɞɟ ɷɤɜɢɜɚɥɟɧɬɧɵɯ ɫɯɟɦ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 17. 

 

 
 

Ɋɢɫɭɧɨɤ 17 – ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɫɯɟɦɚ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ ɫ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ 
ɷɥɟɦɟɧɬɚɦɢ 

 
ɉɨɜɟɞɟɧɢɟ ɤɨɚɤɫɢɚɥɶɧɨɣ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ ɨɩɢɫɵɜɚɟɬɫɹ ɬɟɥɟɝɪɚɮɧɵɦɢ 

ɭɪɚɜɧɟɧɢɹɦɢ:  
 ௗ௩ሺ௭ሻௗ௭ = −ሺ𝑟 + ݆𝜔𝑙ሻ ∙ ݅ሺ𝑧ሻ        (3) 

 ௗ௜ሺ௭ሻௗ௭ = −ሺ݃ + ݅𝜔ܿሻ ∙ 𝑣ሺ𝑧ሻ,        (4) 

 
ɝɞɟ v(z) ɢ i(z) — ɧɚɩɪɹɠɟɧɢɟ ɢ ɬɨɤ ɜ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ; 
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 r, l, g ɢ c — ɩɨɝɨɧɧɵɟ (ɨɬɧɟɫɟɧɧɵɟ ɤ ɟɞɢɧɢɰɟ ɞɥɢɧɵ ɥɢɧɢɢ) ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
(Ɉɦ/ɦ), ɢɧɞɭɤɬɢɜɧɨɫɬɶ (Ƚɧ/ɦ), ɩɪɨɜɨɞɢɦɨɫɬɶ (ɋɦ/ɦ) ɢ ɟɦɤɨɫɬɶ (Ɏ/ɦ) 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȿɫɥɢ ɩɪɟɧɟɛɪɟɱɶ ɡɚɬɭɯɚɧɢɟɦ ɜ ɤɚɛɟɥɟ, ɜɨɥɧɨɜɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɨɠɟɬ 
ɛɵɬɶ ɜɵɱɢɫɥɟɧɨ ɤɚɤ: 

 𝑍 = √𝑙௖           (5) 

 
ȼ ɪɟɚɥɶɧɨɣ ɫɢɬɭɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɡɚɬɭɯɚɧɢɟ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ 

ɮɨɪɦɭɥɚ (5) ɩɪɢɧɢɦɚɟɬ ɜɢɞ: 
 𝑍𝑙௢௦௦௬ = √௥+௝௪𝑙௚+௝௪௖          (6) 

 
Ⱥɧɚɥɢɡɢɪɭɹ ɜɤɥɚɞ ɤɚɠɞɨɝɨ ɤɨɦɩɨɧɟɧɬɚ (6) ɜ Zlossy ɧɟɨɛɯɨɞɢɦɨ ɩɨɦɧɢɬɶ, 

ɱɬɨ ɜ ɫɥɭɱɚɟ ɫ ɜɨɥɧɨɜɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ g ɢ r ɧɟ ɹɜɥɹɸɬɫɹ ɜɡɚɢɦɧɨ ɨɛɪɚɬɧɵɦɢ 
ɜɟɥɢɱɢɧɚɦɢ. ɉɨɞ ɩɨɝɨɧɧɨɣ ɩɪɨɜɨɞɢɦɨɫɬɶɸ ɫɥɟɞɭɟɬ ɩɨɧɢɦɚɬɶ ɧɟ ɩɪɨɜɨɞɢɦɨɫɬɶ 
ɩɪɨɜɨɞɧɢɤɨɜ ɤɚɛɟɥɹ, ɚ ɩɪɨɜɨɞɢɦɨɫɬɶ ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɵɦ ɜ ɜɧɟɲɧɢɦ 
ɩɪɨɜɨɞɧɢɤɚɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɝɨɧɧɚɹ ɩɪɨɜɨɞɢɦɨɫɬɶ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 
ɧɟɡɧɚɱɢɬɟɥɶɧɚ ɢ (6) ɦɨɠɧɨ ɩɟɪɟɩɢɫɚɬɶ ɜ ɜɢɞɟ: 

 𝑍𝑙௢௦௦௬ = √௥+௝௪𝑙௝௪௖           (7) 

 
ɂɡ (7) ɜɢɞɧɨ, ɱɬɨ ɜɨɥɧɨɜɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɭɞɟɬ ɪɚɫɬɢ ɫ ɩɨɧɢɠɟɧɢɟɦ 

ɱɚɫɬɨɬɵ.  
ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɩɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɩɨ (7) ɞɥɹ ɤɚɛɟɥɹ RG6, ɱɚɫɬɨ 

ɩɪɢɦɟɧɹɟɦɨɝɨ ɜ ɫɢɫɬɟɦɚɯ ɤɚɛɟɥɶɧɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ. Ɂɚɜɢɫɢɦɨɫɬɶ ɜɨɥɧɨɜɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬ ɱɚɫɬɨɬɵ ɞɥɹ ɤɚɛɟɥɹ RG6 ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 18. 

 

 
 

Ɋɢɫɭɧɨɤ 18 – Ɂɚɜɢɫɢɦɨɫɬɶ ɜɨɥɧɨɜɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬ ɱɚɫɬɨɬɵ ɞɥɹ 
ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ RG6 
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ɉɨɜɟɞɟɧɢɟ ɤɪɢɜɨɣ ɧɚ ɪɢɫɭɧɤɟ 18 ɦɨɠɟɬ ɩɨɤɚɡɚɬɶɫɹ ɭɞɢɜɢɬɟɥɶɧɵɦ, ɟɫɥɢ 
ɧɟ ɩɪɢɧɢɦɚɬɶ ɜɨ ɜɧɢɦɚɧɢɟ ɮɨɪɦɭɥɭ (7), ɨɞɧɚɤɨ ɜɫɟ ɪɟɚɥɶɧɵɟ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ 
ɨɛɧɚɪɭɠɢɜɚɸɬ ɷɬɨɬ ɷɮɮɟɤɬ, ɜ ɱɟɦ ɥɟɝɤɨ ɭɛɟɞɢɬɶɫɹ, ɢɫɩɨɥɶɡɭɹ ȼȺɐ. 

Ɇɨɠɟɬ ɩɨɤɚɡɚɬɶɫɹ, ɱɬɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ ɋȼɑ ɤɚɛɟɥɶɧɵɯ 
ɫɛɨɪɨɤ ɹɜɥɟɧɢɟ ɜɨɡɪɚɫɬɚɧɢɹ ɜɨɥɧɨɜɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ ɧɢɡɤɢɯ ɱɚɫɬɨɬɚɯ ɧɟ 
ɜɚɠɧɨ, ɧɨ ɷɬɨ ɧɟ ɬɚɤ. Ⱦɟɥɨ ɜ ɬɨɦ, ɱɬɨ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ȻɊɄ ɫ DTP 
ɲɢɪɨɤɨɩɨɥɨɫɧɵɣ ɩɨɥɟɡɧɵɣ ɫɢɝɧɚɥ ɩɟɪɟɧɨɫɢɬɫɹ ɧɚ ɉɑ ɢ ɦɨɠɟɬ ɡɚɧɢɦɚɬɶ 
ɩɨɥɨɫɭ ɱɚɫɬɨɬ ɧɚɱɢɧɚɹ ɨɬ ɡɜɭɤɨɜɵɯ. ɗɮɮɟɤɬ, ɨɩɢɫɚɧɧɵɣ ɮɨɪɦɭɥɨɣ (7) 
ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɤɚɤ ȻɊɄ, ɬɚɤ ɢ ɫɚɦɢɯ ɤɚɛɟɥɶɧɵɯ 
ɫɛɨɪɨɤ. Ɉɞɧɚɤɨ, ɡɚɞɚɱɚ ɧɟɫɤɨɥɶɤɨ ɭɩɪɨɳɚɟɬɫɹ, ɟɫɥɢ ɭɱɟɫɬɶ ɱɬɨ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɤɚɱɟɫɬɜɭ ɫɨɝɥɚɫɨɜɚɧɢɹ ɧɚ ɬɚɤɢɯ ɧɢɡɤɢɯ ɱɚɫɬɨɬɚɯ ɬɚɤ ɠɟ ɫɦɹɝɱɚɸɬɫɹ. 

Ƚɨɜɨɪɹ ɨ ɤɨɚɤɫɢɚɥɶɧɵɯ ɥɢɧɢɹɯ ɩɟɪɟɞɚɱɢ ɫɬɨɢɬ ɭɩɨɦɹɧɭɬɶ ɨ 
ɫɭɳɟɫɬɜɨɜɚɧɢɟ «ɜɨɡɞɭɲɧɵɯ» ɥɢɧɢɣ ɩɟɪɟɞɚɱɢ. «ȼɨɡɞɭɲɧɚɹ» ɤɨɚɤɫɢɚɥɶɧɚɹ 
ɥɢɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ ɫ ɜɨɡɞɭɲɧɵɦ ɞɢɷɥɟɤɬɪɢɤɨɦ, ɜ 
ɤɨɬɨɪɨɦ ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɜɨɞɧɢɤ ɢɧɨɝɞɚ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɲɚɣɛ, ɚ ɢɧɨɝɞɚ ɩɪɨɫɬɨ ɰɟɧɬɪɚɥɶɧɵɦɢ ɩɪɨɜɨɞɧɢɤɚɦɢ 
ɤɨɚɤɫɢɚɥɶɧɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ, ɤ ɤɨɬɨɪɵɦ ɩɨɞɤɥɸɱɚɟɬɫɹ ɷɬɚ ɥɢɧɢɹ, ɤɚɤ ɩɨɤɚɡɚɧɨ 
ɧɚ ɪɢɫɭɧɤɟ 19. ɍ ɷɬɨɝɨ ɬɢɩɚ ɤɚɛɟɥɟɣ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ ɩɨɝɨɧɧɚɹ 
ɩɪɨɜɨɞɢɦɨɫɬɶ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɞɢɧɫɬɜɟɧɧɵɦ ɷɥɟɦɟɧɬɨɦ ɚɤɬɢɜɧɵɯ ɩɨɬɟɪɶ 
ɨɫɬɚɟɬɫɹ ɩɨɝɨɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. Ɇɚɥɟɧɶɤɨɟ ɛɟɥɨɟ ɤɨɥɶɰɨ ɧɚ ɰɟɧɬɪɚɥɶɧɨɦ 
ɩɪɨɜɨɞɧɢɤɟ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ — ɞɢɷɥɟɤɬɪɢɱɟɫɤɚɹ ɲɚɣɛɚ, ɢɧɨɝɞɚ ɢɫɩɨɥɶɡɭɟɦɚɹ 
ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɩɪɨɜɢɫɚɧɢɹ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɜɨɞɧɢɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɧɟɲɧɟɝɨ 
ɞɥɹ ɭɩɪɨɳɟɧɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɥɢɧɢɢ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɰɟɧɬɪɨɜɤɢ. 

 

 
 

Ɋɢɫɭɧɨɤ 19 – ɋɟɝɦɟɧɬ ɜɨɡɞɭɲɧɨɣ ɤɨɚɤɫɢɚɥɶɧɨɣ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ 
 
ɇɚ ɜɵɫɨɤɢɯ ɱɚɫɬɨɬɚɯ ɩɨɬɟɪɢ ɜ ɤɚɛɟɥɟ ɜɨɡɪɚɫɬɚɸɬ ɢɡ-ɡɚ ɫɤɢɧ-ɷɮɮɟɤɬɚ, 

ɜɥɢɹɧɢɟ ɤɨɬɨɪɨɝɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɤɜɚɞɪɚɬɧɨɦɭ ɤɨɪɧɸ 
ɱɚɫɬɨɬɵ: 
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𝑟 = √𝜔𝜇ଶ𝛿 ,           (8) 

 
ɝɞɟ ω – ɰɢɤɥɢɱɟɫɤɚɹ ɱɚɫɬɨɬɚ (ɪɚɞ/ɫ); 

μ = 1,257 – ɦɚɝɧɢɬɧɚɹ ɩɨɫɬɨɹɧɧɚɹ (Ƚɧ/ɦ); 
δ – ɬɨɥɳɢɧɚ ɫɤɢɧ-ɫɥɨɹ (ɦ). 

 
ȼɧɨɫɢɦɵɟ ɩɨɬɟɪɢ ɜɨɡɞɭɲɧɨɣ ɤɨɚɤɫɢɚɥɶɧɨɣ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ ɡɚɜɢɫɹɬ 

ɬɨɥɶɤɨ ɨɬ ɟɟ ɩɨɝɨɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɦɨɝɭɬ ɛɵɬɶ ɡɚɩɢɫɚɧɵ (ɜ ɞȻ) ɤɚɤ 
ɮɭɧɤɰɢɹ ɨɬ ɱɚɫɬɨɬɵ: 

 𝐿 = 8,͸8 ௥ସ𝜋𝑍బ ቀ ଵ𝑅ೌ + ଵ𝑅್ቁ = 𝐴 ∙ √݂,       (9) 

 
ɝɞɟ Ra ɢ Rb – ɜɧɭɬɪɟɧɧɢɣ ɢ ɜɧɟɲɧɢɣ ɪɚɞɢɭɫɵ ɰɟɧɬɪɚɥɶɧɨɝɨ ɢ ɜɧɟɲɧɟɝɨ 
ɩɪɨɜɨɞɧɢɤɨɜ; 

r — ɩɨɬɟɪɢ ɢɡ-ɡɚ ɫɤɢɧ-ɷɮɮɟɤɬɚ, ɢɦɟɸɳɢɟ ɱɚɫɬɨɬɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ; 
А – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɶ. 
 

Ɋɢɫɭɧɨɤ 20 ɨɬɨɛɪɚɠɚɟɬ ɩɨɬɟɪɢ ɪɟɚɥɶɧɨɣ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ, ɤɨɬɨɪɵɟ 
ɯɨɪɨɲɨ ɫɨɨɬɧɨɫɹɬɫɹ ɫ ɪɚɫɱɟɬɧɵɦɢ ɩɨ ɮɨɪɦɭɥɟ (9) ɡɧɚɱɟɧɢɹɦɢ ɞɥɹ ɢɞɟɚɥɶɧɨɝɨ 
ɫɥɭɱɚɹ. 

 

 
 

Ɋɢɫɭɧɨɤ 20 – Ɉɫɥɚɛɥɟɧɢɟ, ɜɧɨɫɢɦɨɟ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɟɣ ɞɥɢɧɨɣ 15 ɫɦ ɢ 
ɩɨɥɭɠɟɫɬɤɢɦ ɤɨɚɤɫɢɚɥɶɧɵɦ ɤɚɛɟɥɟɦ ɫ ɬɟɮɥɨɧɨɜɵɦ ɞɢɷɥɟɤɬɪɢɤɨɦ  

ɞɥɢɧɨɣ 15 ɫɦ 
 
ȼ ɤɨɚɤɫɢɚɥɶɧɨɣ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ ɫ ɞɢɷɥɟɤɬɪɢɤɨɦ ɜɨɡɧɢɤɚɸ ɩɨɬɟɪɢ, 

ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɬɚɧɝɟɧɫɨɦ ɭɝɥɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ, ɤɨɬɨɪɵɟ ɱɚɫɬɨ ɛɵɜɚɸɬ 
ɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɦɢ, ɱɟɦ ɩɨɬɟɪɢ ɨɬ ɫɤɢɧ-ɷɮɮɟɤɬɚ. ɉɨɷɬɨɦɭ ɞɥɹ ɚɛɫɨɥɸɬɧɨɝɨ 
ɛɨɥɶɲɢɧɫɬɜɚ ɤɚɛɟɥɟɣ ɪɚɫɱɟɬ ɩɨɬɟɪɶ ɩɨ ɮɨɪɦɭɥɟ (9) ɛɭɞɟɬ ɧɟɜɟɪɧɵɦ.  
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ɍɱɟɫɬɶ ɪɚɡɧɢɰɭ ɜ ɡɧɚɱɟɧɢɹɯ ɩɨɬɟɪɶ ɦɨɠɧɨ, ɩɪɟɨɛɪɚɡɨɜɚɜ ɮɨɪɦɭɥɭ (9) 
ɩɭɬɟɦ ɜɜɟɞɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɫɬɟɩɟɧɢ ɱɚɫɬɨɬɵ: 

 𝐿 = 𝐴 ∙ ݂௕,                   (10) 
 
ɝɞɟ L – ɨɫɥɚɛɥɟɧɢɟ ɜ ɞȻ; 
А – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɶ; 
b – ɫɬɟɩɟɧɶ ɩɨɬɟɪɶ. 

 
ȼɵɱɢɫɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɶ ɢ ɫɬɟɩɟɧɶ ɩɨɬɟɪɶ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɤɚɛɟɥɹ 

ɦɨɠɧɨ, ɜɵɩɨɥɧɢɜ ɢɡɦɟɪɟɧɢɟ ɜ ɞɜɭɯ ɱɚɫɬɨɬɧɵɯ ɬɨɱɤɚɯ, ɨɞɧɚɤɨ ɛɭɞɟɬ ɬɨɱɧɟɟ 
ɩɪɨɜɟɫɬɢ ɢɡɦɟɪɟɧɢɟ ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɱɚɫɬɨɬɧɵɦ ɬɨɱɤɚɦ ɢ ɜɵɩɨɥɧɢɬɶ 
ɚɩɩɪɨɤɫɢɦɚɰɢɸ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɨ ɦɟɬɨɞɭ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ. ȼ 
ɢɡɦɟɪɟɧɢɢ ɧɚ ɪɢɫɭɧɤɟ 20 ɩɪɢɫɭɬɫɬɜɭɸɬ ɡɧɚɱɟɧɢɹ ɩɨɬɟɪɶ ɞɥɹ ɩɟɪɜɨɣ ɢ ɬɪɟɬɟɣ 
ɱɟɬɜɟɪɬɟɣ ɞɢɚɩɚɡɨɧɚ ɱɚɫɬɨɬ ɢɡɦɟɪɟɧɢɹ. ɂɡ ɷɬɢɯ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɦɨɠɧɨ 
ɜɵɱɢɫɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɶ ɢ ɫɬɟɩɟɧɶ ɩɨɬɟɪɶ: 

 𝐿ଵ = 𝐴 ∙ ሺ ଵ݂ሻ௕, 𝐿ଶ = 𝐴 ∙ ሺ ଶ݂ሻ௕ 
 

ɉɟɪɟɣɞɟɦ ɜ ɥɨɝɚɪɢɮɦɢɱɟɫɤɭɸ ɲɤɚɥɭ: 
 𝑙𝑜݃ሺ𝐿ଵሻ = 𝑙𝑜݃ሺ𝐴ሻ + ܾ ∙ 𝑙𝑜݃⁡ሺ ଵ݂ሻ,             (11) 
 𝑙𝑜݃ሺ𝐿ଶሻ = 𝑙𝑜݃ሺ𝐴ሻ + ܾ ∙ 𝑙𝑜݃ሺ ଶ݂ሻ.             (12) 
 
Ɏɨɪɦɭɥɵ (11) ɢ (12) ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ. 

Ɋɟɲɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ Ⱥ ɢ b: 
 𝐴 = exp ቀ𝑙௢௚ሺ௙భሻ∙𝑙௢௚ሺ𝐿మሻ−𝑙௢௚ሺ௙మሻ∙𝑙௢௚ሺ𝐿భሻ𝑙௢௚ሺ௙భሻ−𝑙௢௚ሺ௙మሻ ቁ            (13) 

 ܾ = 𝑙௢௚ሺ𝐿భሻ−𝑙௢௚ሺ𝐿మሻ𝑙௢௚ሺ௙భሻ−𝑙௢௚ሺ௙మሻ                 (14) 

 
Ɂɧɚɱɟɧɢɹ ɩɨɬɟɪɶ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɨ (11) ɢ (12) ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɢ 

ɫɬɟɩɟɧɶɸ, ɪɚɫɫɱɢɬɚɧɧɵɦɢ ɩɨ (13) ɢ (14) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɯɨɪɨɲɨ ɤɨɪɪɟɥɢɪɭɸɬ ɫ 
ɢɡɦɟɪɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɱɬɨ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 20). Ɉɬɥɢɱɢɟ ɪɚɫɱёɬɧɵɯ 
ɡɧɚɱɟɧɢɣ ɨɬ ɢɡɦɟɪɟɧɧɵɯ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 0,05 ɞȻ, ɷɬɨ ɡɧɚɱɟɧɢɟ ɧɚ ɭɪɨɜɧɟ 
ɩɨɝɪɟɲɧɨɫɬɢ ɤɚɥɢɛɪɨɜɤɢ [11].  

ȼɧɨɫɢɦɵɣ ɤɚɛɟɥɟɦ ɫɞɜɢɝ ɮɚɡɵ ɦɨɠɟɬ ɛɵɬɶ ɜɵɱɢɫɥɟɧ ɚɧɚɥɨɝɢɱɧɨ. ɇɚ 
ɩɪɚɤɬɢɤɟ ɞɨɫɬɚɬɨɱɧɨ ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɬɶ ɜɟɥɢɱɢɧɭ ɫɞɜɢɝɚ ɮɚɡɵ ɩɨ ɥɢɧɟɣɧɨɦɭ 
ɡɚɤɨɧɭ, ɧɨ ɪɟɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɞɜɢɝɚ ɮɚɡɵ ɫ ɪɨɫɬɨɦ ɱɚɫɬɨɬɵ ɬɚɤɠɟ ɨɬɤɥɨɧɹɟɬɫɹ 
ɨɬ ɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɤɚɤ ɢ ɩɨɬɟɪɢ.  

ɋɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ ɜ ɥɢɧɢɢ ɛɟɡ ɩɨɬɟɪɶ: 
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⁡𝑣 = ଵ√𝑙∙௖                   (15) 

 
Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɮɨɪɦɭɥɵ (7), ɥɢɧɢɹ ɫ ɩɨɬɟɪɹɦɢ ɨɩɢɫɵɜɚɟɬɫɹ ɤɨɦɩɥɟɤɫɧɵɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɜɧɨɫɢɦɵɣ ɫɞɜɢɝ ɮɚɡɵ ɫ ɩɪɢɛɥɢɠɟɧɢɟɦ ɤ 
ɨɛɥɚɫɬɢ ɧɢɡɤɢɯ ɱɚɫɬɨɬ ɞɨɥɠɟɧ ɨɬɤɥɨɧɢɬɶɫɹ ɨɬ ɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ 
ɜɫɥɟɞɫɬɜɢɟ ɢɡɦɟɧɟɧɢɹ ɮɚɡɨɜɨɣ ɫɤɨɪɨɫɬɢ. 

ȼ ɨɫɨɛɨɦ ɫɥɭɱɚɟ ɞɥɹ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ, ɧɟ ɢɦɟɸɳɢɯ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɩɨɬɟɪɶ: 

 𝑣௣௥௢௣ = √ଶ𝜔௥௖ |𝜔∙𝑙ا௥                 (16) 

 
ɉɨɬɟɪɢ ɜ ɞɢɷɥɟɤɬɪɢɤɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɥɢɹɸɬ ɧɚ ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 

ɫɢɝɧɚɥɚ (ɤɚɤ ɢ ɜɧɨɫɢɦɵɟ ɩɨɬɟɪɢ). ȼ ɨɬɥɢɱɢɟ ɨɬ ɢɞɟɚɥɶɧɵɯ ɤɚɛɟɥɟɣ, ɧɚ ɩɪɚɤɬɢɤɟ 
ɩɪɢɫɭɬɫɬɜɭɸɬ ɞɟɮɟɤɬɵ, ɤɨɬɨɪɵɟ ɜɵɡɵɜɚɸɬ ɨɬɤɥɨɧɟɧɢɟ ɜɨɥɧɨɜɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬ ɧɨɦɢɧɚɥɚ. ɗɬɨ ɨɬɤɥɨɧɟɧɢɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɦɟɟɬ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨ ɞɥɢɧɟ ɤɚɛɟɥɹ. ȿɫɥɢ ɨɬɤɥɨɧɟɧɢɹ ɫɥɭɱɚɣɧɵ ɢ ɩɪɟɧɟɛɪɟɠɢɦɨ 
ɦɚɥɵ, ɬɨ ɨɧɢ ɦɨɝɭɬ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɨɧɢ 
ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɢ, ɱɬɨɛɵ ɜɵɡɵɜɚɬɶ ɥɨɤɚɥɶɧɵɟ ɩɟɪɟɨɬɪɚɠɟɧɢɹ ɫɢɝɧɚɥɚ. ȼ 
ɫɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɚɛɟɥɟɣ ɜɯɨɞɢɬ ɦɚɫɫɚ ɷɥɟɦɟɧɬɨɜ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɬɟɥɚ ɜɪɚɳɟɧɢɹ. ȿɫɥɢ ɭ ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ ɟɫɬɶ ɨɬɤɥɨɧɟɧɢɹ 
ɨɬ ɮɨɪɦɵ, ɢɥɢ ɥɨɤɚɥɶɧɵɟ ɞɟɮɟɤɬɵ (ɧɚɩɪɢɦɟɪ, ɤɚɜɟɪɧɚ) – ɬɨ ɨɧɢ ɜɵɡɨɜɭɬ ɦɚɥɵɟ, 
ɧɨ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɨɬɤɥɨɧɟɧɢɹ ɜɨɥɧɨɜɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬ ɧɨɦɢɧɚɥɚ. Ɇɨɞɟɥɶ 
ɤɨɚɤɫɢɚɥɶɧɨɣ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ ɫ ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ ɨɬɤɥɨɧɟɧɢɹɦɢ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 21. 

 

 
 

Ɋɢɫɭɧɨɤ 21 – Ʉɨɚɤɫɢɚɥɶɧɚɹ ɥɢɧɢɹ ɩɟɪɟɞɚɱɢ ɫ ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ ɨɬɤɥɨɧɟɧɢɹɦɢ 
ɜɨɥɧɨɜɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬ ɧɨɦɢɧɚɥɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɥɨɤɚɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɢ 

ɲɤɢɜɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 
 
ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɨɬɤɥɨɧɟɧɢɹ ɜɨɥɧɨɜɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬ ɧɨɦɢɧɚɥɚ ɦɨɝɭɬ 

ɜɵɡɵɜɚɬɶ ɹɜɥɟɧɢɟ ɋȼɉ. ȼɤɥɚɞɵ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɞɟɮɟɤɬɨɜ ɜ ɜɨɡɜɪɚɬɧɵɟ ɩɨɬɟɪɢ 
ɦɨɝɭɬ ɫɤɥɚɞɵɜɚɬɶɫɹ ɜɨɟɞɢɧɨ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɯ ɱɚɫɬɨɬɚɯ ɢ ɜɵɡɵɜɚɬɶ ɭɡɤɢɟ 
ɥɨɤɚɥɶɧɵɟ (ɜ ɩɨɥɨɫɚɯ ɩɨɪɹɞɤɚ 100 ɤȽɰ) ɫɤɚɱɤɢ ɜɨɡɜɪɚɬɧɵɯ ɩɨɬɟɪɶ ɫ ɚɦɩɥɢɬɭɞɨɣ 
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ɜ ɧɟɫɤɨɥɶɤɨ ɞȻ. ɉɪɚɤɬɢɱɟɫɤɚɹ ɩɪɨɜɟɪɤɚ ɧɚ ɋȼɉ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɜɚɠɧɨɣ ɞɥɹ 
ɞɥɢɧɧɵɯ ɤɚɛɟɥɟɣ ɫ ɦɚɥɵɦɢ ɜɧɨɫɢɦɵɦɢ ɩɨɬɟɪɹɦɢ. ɇɚ ɪɢɫɭɧɤɟ 22 
ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ ɦɨɞɟɥɶ ɋȼɉ ɜ ɤɚɛɟɥɟ, ɜɵɡɜɚɧɧɵɯ ɨɬɤɥɨɧɟɧɢɟɦ ɜɨɥɧɨɜɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ +0,1 Ɉɦ ɨɬ ɧɨɦɢɧɚɥɚ ɧɚ ɭɱɚɫɬɤɚɯ ɤɚɛɟɥɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 15 
ɦɦ ɤɚɠɞɵɟ 30 ɫɦ ɞɥɢɧɵ ɤɚɛɟɥɹ ɢ ɧɚ −0,1 Ɉɦ ɤɚɠɞɵɟ 2,7 ɦ ɞɥɢɧɵ ɤɚɛɟɥɹ ɩɪɢ 
ɨɛɳɟɣ ɞɥɢɧɟ ɤɚɛɟɥɹ 300 ɦ, ɢ ɜɧɨɫɢɦɵɯ ɩɨɬɟɪɶ, ɬɢɩɢɱɧɵɯ ɞɥɹ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 
ɤɚɛɟɥɟɣ ɫɢɫɬɟɦ ɤɚɛɟɥɶɧɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ. ɂɡ ɪɢɫɭɧɤɚ 22 ɨɱɟɜɢɞɧɨ ɧɚɥɢɱɢɟ ɞɜɭɯ 
ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪɧɵɯ ɞɟɮɟɤɬɨɜ, ɜɵɡɵɜɚɸɳɢɯ ɋȼɉ: ɦɟɧɶɲɢɟ — 
ɩɪɢɦɟɪɧɨ ɤɚɠɞɵɟ 50 ɆȽɰ, ɢɡ-ɡɚ ɨɛɥɚɫɬɟɣ ɩɨɧɢɠɟɧɧɨɝɨ ɜɨɥɧɨɜɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɱɟɪɟɡ ɤɚɠɞɵɟ 2,7 ɦ ɞɥɢɧɵ ɤɚɛɟɥɹ, ɢ ɧɚɦɧɨɝɨ ɛɨɥɟɟ ɜɵɫɨɤɢɟ — 
ɩɪɢɦɟɪɧɨ ɤɚɠɞɵɟ 500 ɆȽɰ ɢɡ-ɡɚ ɨɛɥɚɫɬɟɣ ɩɨɜɵɲɟɧɧɨɝɨ ɜɨɥɧɨɜɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɱɟɪɟɡ ɤɚɠɞɵɟ 30 ɫɦ ɞɥɢɧɵ ɤɚɛɟɥɹ. 

 

 
 

Ɋɢɫɭɧɨɤ 22 – ȼɢɞ ɝɪɚɮɢɤɚ ɜɨɡɜɪɚɬɧɵɯ ɩɨɬɟɪɶ ɞɥɹ ɤɚɛɟɥɹ ɫ ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ 
ɥɨɤɚɥɶɧɵɦɢ ɞɟɮɟɤɬɚɦɢ 

 
Ɉɬɤɥɨɧɟɧɢɹ ɜɟɥɢɱɢɧɵ ɜɨɥɧɨɜɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ 

ɜɫɬɪɟɱɚɸɬɫɹ ɱɚɳɟ, ɩɨɷɬɨɦɭ ɤɭɦɭɥɹɬɢɜɧɵɣ ɷɮɮɟɤɬ ɨɬ ɢɯ ɫɨɜɦɟɫɬɧɨɝɨ ɜɥɢɹɧɢɹ 
ɛɭɞɟɬ ɛɨɥɶɲɟ – ɜɩɥɨɬɶ ɩɨ ɩɨɥɧɨɝɨ ɨɬɪɚɠɟɧɢɹ, ɱɬɨ ɢ ɧɚɛɥɸɞɚɟɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɧɚ 
ɪɢɫɭɧɤɟ 22.



3.2 ɉɟɪɟɯɨɞɵ ɢ ɫɨɟɞɢɧɢɬɟɥɢ 
 
3.2.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
ɋɨɟɞɢɧɢɬɟɥɢ ɹɜɥɹɸɬɫɹ ɨɤɨɧɟɱɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ ɢ 

ɫɥɭɠɚɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɵɤɨɜɤɢ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ ɫ ɞɪɭɝɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ȼɑ 
ɬɪɚɤɬɚ. ɑɚɫɬɨ ɫɨɟɞɢɧɢɬɟɥɹɦ ɧɟ ɭɞɟɥɹɸɬ ɞɨɥɠɧɨɝɨ ɜɧɢɦɚɧɢɹ ɢ ɧɟ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɤɚɤ ɱɚɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɢɥɢ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ. Ɍɚɤɨɣ ɩɨɞɯɨɞ 
ɹɜɥɹɟɬɫɹ ɧɟɜɟɪɧɵɦ, ɬ.ɤ. ɜɤɥɚɞ ɨɬ ɫɨɟɞɢɧɢɬɟɥɟ ɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɫɬɪɨɣɫɬɜɚ, ɢɥɢ 
ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɞɨɦɢɧɢɪɭɸɳɢɦ (ɨɫɨɛɟɧɧɨ ɜ ɞɢɚɩɚɡɨɧɟ 
ɋȼɑ ɢ ɜ ɫɥɭɱɚɟ ɭɫɬɪɨɣɫɬɜ ɫ ɦɚɥɵɦɢ ɩɨɬɟɪɹɦɢ). ɋɨɟɞɢɧɢɬɟɥɹ 
ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɩɨ ɱɚɫɬɨɬɚɦ, ɨɛɥɚɫɬɹɦ ɩɪɢɦɟɧɟɧɢɹ ɢ ɤɚɱɟɫɬɜɭ ɢɡɝɨɬɨɜɥɟɧɢɹ. 
Ɉɫɨɛɟɧɧɨɫɬɶɸ ɫɨɟɞɢɧɢɬɟɥɟɣ, ɤɚɤ ɋȼɑ ɭɫɬɪɨɣɫɬɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɪɭɞɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɹ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫ ɞɨɫɬɚɬɨɱɧɨɣ ɬɨɱɧɨɫɬɶɸ. ɗɬɚ ɨɫɨɛɟɧɧɨɫɬɶ ɫɜɹɡɚɧɚ 
ɫ ɬɟɦ, ɱɬɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɟɞɢɧɢɬɟɥɢ ɨɛɟɫɩɟɱɢɜɚɸ ɩɟɪɟɞɚɱɭ ɫɢɝɧɚɥɚ ɦɟɠɞɭ 
ɪɚɡɥɢɱɧɵɦɢ ɫɪɟɞɚɦɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢɥɢ ɥɢɧɢɹɦɢ ɩɟɪɟɞɚɱɢ ɫ ɪɚɡɥɢɱɧɵɦɢ 
ɤɨɧɫɬɪɭɤɰɢɹɦɢ. ȼ ɩɥɨɫɤɨɫɬɢ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɚɪɚɦɟɬɪɵ ɫɨɟɞɢɧɢɬɟɥɹ 
ɨɩɢɫɚɧɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɯɨɪɨɲɨ, ɜ ɬɨ ɜɪɟɦɹ, ɤɚɤ «ɨɛɨɪɨɬɧɚɹ ɫɬɨɪɨɧɚ» ɨɩɢɫɚɧɚ 
ɞɨɜɨɥɶɧɨ ɩɥɨɯɨ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɨɬ ɜɢɥɤɢ ɤ ɪɨɡɟɬɤɟ ɜ ɪɚɦɤɚɯ ɨɞɧɨɝɨ 
ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɨɝɨ ɬɢɩɚ ɬɪɚɤɬɚ ɢɫɩɨɥɶɡɭɸɬ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɩɟɪɟɯɨɞɵ ɫ 
ɨɞɧɨɬɢɩɧɵɦɢ ɫɨɟɞɢɧɢɬɟɥɹɦɢ. ɋ ɢɯ ɩɨɦɨɳɶɸ ɤɨɦɦɭɬɢɪɭɸɬ ɦɟɠɞɭ ɫɨɛɨɣ 
ɭɫɬɪɨɣɫɬɜɚ ɢ ɷɥɟɦɟɧɬɵ ɰɟɩɢ. ɂɯ ɩɚɪɚɦɟɬɪɵ ɨɩɢɫɚɬɶ ɩɪɨɳɟ ɜɫɟɝɨ, ɩɨɫɤɨɥɶɤɭ ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ ɩɨɞɞɚɸɬɫɹ ɨɩɢɫɚɧɢɸ ɩɚɪɚɦɟɬɪɵ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɨɪɬɨɜ, ɤɚɥɢɛɪɨɜɨɱɧɵɟ ɤɨɦɩɥɟɤɬɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɥɟɝɤɨ 
ɞɨɫɬɭɩɧɵ, ɚ ɦɟɬɨɞɵ ɤɚɥɢɛɪɨɜɤɢ ɩɪɟɞɟɥɶɧɨ ɩɨɧɹɬɧɵ. ɉɟɪɟɯɨɞɵ ɫ 
ɫɨɟɞɢɧɢɬɟɥɹɦɢ ɪɚɡɧɵɯ ɬɢɩɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɤɨɦɦɭɬɚɰɢɸ ɬɪɚɤɬɚ ɨɞɧɨɝɨ 
ɬɢɩɚ ɫ ɬɪɚɤɬɨɦ ɞɪɭɝɨɝɨ ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɨɝɨ ɬɢɩɚ, ɬɚɤɠɟ ɯɨɪɨɲɨ ɩɨɞɞɚɸɬɫɹ 
ɨɩɢɫɚɧɢɸ, ɧɨ ɟɳɟ ɞɨ ɧɟɞɚɜɧɟɝɨ ɜɪɟɦɟɧɢ ɷɬɨ ɛɵɥɨ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ, ɬɚɤ ɤɚɤ ɧɟ 
ɛɵɥɨ ɩɪɢɟɦɥɟɦɵɯ ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɦɟɪ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɬɚɤɢɯ 
ɩɟɪɟɯɨɞɨɜ. ɇɟɞɚɜɧɢɟ ɭɥɭɱɲɟɧɢɹ ɜ ɦɟɬɨɞɢɤɚɯ ɤɚɥɢɛɪɨɜɤɢ, ɩɨ ɫɭɬɢ, ɭɫɬɪɚɧɢɥɢ 
ɥɸɛɵɟ ɬɪɭɞɧɨɫɬɢ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɟɪɟɯɨɞɨɜ ɫ ɫɨɟɞɢɧɢɬɟɥɹɦɢ 
ɪɚɡɧɵɯ ɬɢɩɨɜ. ɇɚ ɪɢɫɭɧɤɟ 23 ɩɨɤɚɡɚɧɵ ɧɟɤɨɬɨɪɵɟ ɩɪɢɦɟɪɵ ɩɟɪɟɯɨɞɨɜ ɫ 
ɨɞɧɨɬɢɩɧɵɦɢ ɢ ɪɚɡɧɨɬɢɩɧɵɦɢ ɫɨɟɞɢɧɢɬɟɥɹɦɢ. 
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Ɋɢɫɭɧɨɤ 23 – ɉɪɢɦɟɪɵ ɩɟɪɟɯɨɞɨɜ ɫ ɨɞɧɨɬɢɩɧɵɦɢ ɢ ɪɚɡɧɨɬɢɩɧɵɦɢ 
ɫɨɟɞɢɧɢɬɟɥɹɦɢ 

 
ɇɚɱɢɧɚɹ ɫ 1930 – ɯ ɝɨɞɨɜ ɢ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɡɚɪɭɛɟɠɧɵɟ ɤɨɦɩɚɧɢɢ, 

ɩɪɟɠɞɟ ɜɫɟɝɨ ɋɒȺ, ɪɚɡɪɚɛɨɬɚɥɢ ɛɨɥɟɟ 50 ɫɟɪɢɣ ɢ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɦɨɞɢɮɢɤɚɰɢɣ ɪɚɞɢɨɱɚɫɬɨɬɧɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɤɨɦɩɚɧɢɢ Radiall 
ɢ Rosenberger ɩɪɨɢɡɜɨɞɹɬ ɩɨ 49, Molex – 32, Huber+Suhner – 24 ɫɟɪɢɢ 
ɫɨɟɞɢɧɢɬɟɥɟɣ. ɉɪɢ ɷɬɨɦ ɤɚɠɞɚɹ ɫɟɪɢɹ ɧɚɫɱɢɬɵɜɚɟɬ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɢ ɞɚɠɟ 
ɫɨɬɟɧ ɦɨɞɢɮɢɤɚɰɢɣ ɫɨɟɞɢɧɢɬɟɥɟɣ (ɩɪɢɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 23). 
Ʉɨɦɩɚɧɢɹ Radiall ɜɵɩɭɫɤɚɟɬ ɨɤɨɥɨ 6000, Huber+Suhner ɛɨɥɟɟ 3000, Amphenol –     
ɫɜɵɲɟ 1250 ɫɨɟɞɢɧɢɬɟɥɟɣ ɪɚɡɧɵɯ ɦɨɞɢɮɢɤɚɰɢɣ. Ɋɚɫɫɦɨɬɪɟɬɶ ɤɚɠɞɭɸ ɢɡ ɛɨɥɟɟ 
ɱɟɦ 50 ɫɟɪɢɣ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. 

ȼ ɋȼɑ – ɬɟɯɧɢɤɟ ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɧɟɫɤɨɥɶɤɨ 
ɨɫɧɨɜɧɵɯ ɬɢɩɨɜ ɫɨɟɞɢɧɢɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɜɫɬɪɟɬɢɬɶ ɧɚ ɩɨɞɚɜɥɹɸɳɟɦ 
ɛɨɥɶɲɢɧɫɬɜɟ ɪɚɞɢɨɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɢ ɩɪɢɛɨɪɨɜ. ȼ ɬɚɛɥɢɰɟ 3 ɩɪɢɜɟɞɟɧ 
ɫɩɢɫɨɤ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɬɢɩɨɜ ɫɨɟɞɢɧɢɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɞɢɚɩɚɡɨɧɵ ɢɯ ɪɚɛɨɱɢɯ 
ɱɚɫɬɨɬ. Ɉɧɢ ɪɚɡɞɟɥɟɧɵ ɧɚ ɬɪɢ ɨɛɲɢɪɧɵɯ ɤɚɬɟɝɨɪɢɢ: ɩɪɟɰɢɡɢɨɧɧɵɟ «ɛɟɫɩɨɥɵɟ» 
ɫɨɟɞɢɧɢɬɟɥɢ, ɩɪɟɰɢɡɢɨɧɧɵɟ ɫɨɟɞɢɧɢɬɟɥɢ ɬɢɩɚ ɜɢɥɤɚ-ɪɨɡɟɬɤɚ ɢ ɫɨɟɞɢɧɢɬɟɥɢ 
ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢɥɢ ɫɟɪɜɢɫɧɵɟ ɫɨɟɞɢɧɢɬɟɥɢ. ɗɬɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɟɞɢɧɢɬɟɥɢ 
ɞɥɹ ɥɢɧɢɣ ɫ ɜɨɥɧɨɜɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 50 Ɉɦ, ɧɨ ɢ ɞɥɹ ɥɢɧɢɣ ɫ ɜɨɥɧɨɜɵɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 75 Ɉɦ ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɨ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ ɫɨɟɞɢɧɢɬɟɥɟɣ. 
Ɍɚɛɥɢɰɚ 3 – Ɋɚɫɩɪɨɫɬɪɚɧёɧɧɵɟ ɬɢɩɵ ɋȼɑ ɫɨɟɞɢɧɢɬɟɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ⱦɢɚɦɟɬɪ 
ɜɧɟɲɧɟɝɨ 

ɩɪɨɜɨɞɧɢɤɚ, 
ɦɦ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ 
ɪɚɛɨɱɟɣ 

ɱɚɫɬɨɬɵ, ȽȽɰ 

ɑɚɫɬɨɬɚ 
ɩɟɪɜɨɣ ɦɨɞɵ, 

ȽȽɰ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɱɚɫɬɨɬɚ 

ɩɪɢɦɟɧɟɧɢɹ, ȽȽɰ 

Ɍɢɩ N (50 Ɉɦ) 
ɩɪɟɰɢɡɢɨɧɧɵɣ 

7,00 18,0 18,6 26,5 

Ɍɢɩ N (50 Ɉɦ) 
ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ 

7,00 12,0 12,5 15,0 

7 ɦɦ 7,00 18,0 18,6 18,0 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ⱦɢɚɦɟɬɪ 
ɜɧɟɲɧɟɝɨ 

ɩɪɨɜɨɞɧɢɤɚ, 
ɦɦ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ 
ɪɚɛɨɱɟɣ 

ɱɚɫɬɨɬɵ, ȽȽɰ 

ɑɚɫɬɨɬɚ 
ɩɟɪɜɨɣ ɦɨɞɵ, 

ȽȽɰ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɱɚɫɬɨɬɚ 

ɩɪɢɦɟɧɟɧɢɹ, ȽȽɰ 

SMA 3,50 18,0 19,0 22,0 
3,5 ɦɦ 3,50 26,5 28,0 33,0 

2,92 ("K") 2,92 40,0 44,0 44,0 
2,4 ɦɦ 2,40 50,0 52,0 55,0 

1,85 ("V") 1,85 67,0 68,5 70,0 
1 ɦɦ 1,00 110,0 120,0 120,0 

 
ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢɫɩɨɥɧɟɧɢɣ. ɋɨɟɞɢɧɢɬɟɥɢ 

ɜɵɩɭɫɤɚɸɬ ɜ ɜɢɞɟ ɜɢɥɤɢ (male) ɢ ɪɨɡɟɬɤɢ (female). Ɂɚɤɨɧɱɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ 
ɫɨɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɱɟɬɚɧɢɟ ɩɚɪɵ: ɜɢɥɤɚ ɢ ɪɨɡɟɬɤɚ. ɉɪɢɧɹɬɨ 
ɫɱɢɬɚɬɶ, ɱɬɨ ɜɢɥɤɚ – ɱɚɫɬɶ ɩɚɪɵ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɲɬɵɪɟɜɨɣ ɰɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɚɤɬ 
(pin), ɚ ɪɨɡɟɬɤɚ – ɝɧɟɡɞɨɜɨɣ ɤɨɧɬɚɤɬ (socket). ɂ ɷɬɨ ɧɟ ɜɵɡɵɜɚɟɬ ɫɨɦɧɟɧɢɣ ɜ 
ɫɥɭɱɚɟ ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɪɨɡɟɬɤɢ ɢ ɜɢɥɤɢ ɫ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɝɚɣɤɨɣ. 
ɋɥɨɠɧɟɟ ɩɪɢ ɫɨɟɞɢɧɟɧɢɢ ɜɢɥɤɢ ɢ ɪɨɡɟɬɤɢ ɡɚɳɟɥɤɢɜɚɧɢɟɦ: push-on, snap-on, 
slide-on. ɇɟɤɨɬɨɪɵɟ ɫɩɟɰɢɚɥɢɫɬɵ ɩɪɢɞɟɪɠɢɜɚɸɬɫɹ ɦɧɟɧɢɹ, ɱɬɨ ɢ ɞɥɹ ɷɬɢɯ 
ɫɨɟɞɢɧɢɬɟɥɟɣ ɜɢɥɤɚ ɜɫɟɝɞɚ ɫɨ ɲɬɵɪɟɜɵɦ ɰɟɧɬɪɚɥɶɧɵɦ ɤɨɧɬɚɤɬɨɦ. Ⱦɪɭɝɢɟ ɠɟ 
ɫɱɢɬɚɸɬ, ɱɬɨ ɜɢɥɤɚ – ɷɬɨ ɩɨɞɜɢɠɧɚɹ ɱɚɫɬɶ ɫɨɱɥɟɧɹɟɦɨɣ ɩɚɪɵ ɜɢɥɤɚ-ɪɨɡɟɬɤɚ, ɜɧɟ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɝɧɟɡɞɨɜɨɣ ɢɥɢ ɲɬɵɪɟɜɨɣ ɭ ɧɟɟ ɰɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɚɤɬ. 
ɉɨɷɬɨɦɭ ɩɪɢɛɨɪɧɵɟ ɜɢɥɤɢ ɫɨɟɞɢɧɢɬɟɥɟɣ SMB, SSMB, MCX ɢ MMCX ɧɟɪɟɞɤɨ 
ɧɚɡɵɜɚɸɬ ɪɨɡɟɬɤɚɦɢ, ɚ ɤɚɛɟɥɶɧɵɟ ɪɨɡɟɬɤɢ – ɜɢɥɤɚɦɢ. ɉɨ ɦɧɟɧɢɸ ɚɜɬɨɪɚ, 
ɩɪɚɜɢɥɶɧɟɟ ɫɱɢɬɚɬɶ ɜɢɥɤɨɣ ɩɨɞɜɢɠɧɭɸ ɱɚɫɬɶ ɩɚɪɵ, ɞɨɛɚɜɥɹɹ ɜ ɧɚɡɜɚɧɢɟ, ɫ 
ɤɚɤɢɦ ɨɧɚ – ɝɧɟɡɞɨɜɵɦ ɢɥɢ ɲɬɵɪɟɜɵɦ ɰɟɧɬɪɚɥɶɧɵɦ ɤɨɧɬɚɤɬɨɦ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, 
ɩɨɫɬɭɩɚɟɬ ɚɦɟɪɢɤɚɧɫɤɚɹ ɤɨɦɩɚɧɢɹ Coaxicom. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɫɦɨɬɪɟɧɢɢ 
ɢɦɟɟɬ ɫɦɵɫɥ ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɬɟɯ ɧɚɡɜɚɧɢɣ ɫɨɟɞɢɧɢɬɟɥɟɣ, ɤɨɬɨɪɵɦɢ ɢɯ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɤɨɦɩɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɢ. 

ȼɫɟ ɫɨɟɞɢɧɢɬɟɥɢ ɪɚɡɥɢɱɚɸɬ ɩɨ ɢɫɩɨɥɧɟɧɢɸ (ɧɚ ɩɪɹɦɵɟ ɢ ɭɝɥɨɜɵɟ) ɢ ɩɨ 
ɧɚɡɧɚɱɟɧɢɸ (ɤɚɛɟɥɶɧɵɟ, ɩɪɢɛɨɪɧɨ-ɤɚɛɟɥɶɧɵɟ ɢ ɩɪɢɛɨɪɧɵɟ). Ɉɛɳɚɹ 
ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɡɚɪɭɛɟɠɧɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɢɫɩɨɥɧɟɧɢɸ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4. 
Ɍɚɛɥɢɰɚ 4 – Ɉɛɳɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɡɚɪɭɛɟɠɧɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɜ ɡɚɪɭɛɟɠɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ 

Ɂɧɚɱɟɧɢɟ ɬɟɪɦɢɧɚ 

Bulkhead connector Ɋɟɡɶɛɨɜɨɣ ɫɨɟɞɢɧɢɬɟɥɶ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 
ɜɫɬɚɜɤɢ ɜ ɩɚɧɟɥɶ ɫ ɟɟ ɩɟɪɟɞɧɟɣ ɢɥɢ ɡɚɞɧɟɣ 
ɫɬɨɪɨɧɵ. ɋɨɟɞɢɧɢɬɟɥɶ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ D-
ɨɛɪɚɡɧɨɟ (ɨɬ ɩɪɨɜɨɪɚɱɢɜɚɧɢɹ) ɨɬɜɟɪɫɬɢɟ ɜ ɩɚɧɟɥɢ 
ɢ ɡɚɤɪɟɩɥɹɸɬ ɜ ɧɟɣ ɩɪɢ ɩɨɦɨɳɢ ɝɚɣɤɢ ɢ ɲɚɣɛɵ ɢ 
ɭɩɥɨɬɧɹɸɳɟɣ ɩɪɨɤɥɚɞɤɢ 

Feed through connector  ɋɨɟɞɢɧɢɬɟɥɶ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɫɬɟɧɤɭ ɩɚɧɟɥɢ 
ɢɥɢ ɤɨɪɩɭɫɚ ɢɡɞɟɥɢɹ ɢ ɢɦɟɸɳɢɣ ɞɜɚ ɜɯɨɞɚ 
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Ɉɛɨɡɧɚɱɟɧɢɟ ɜ ɡɚɪɭɛɟɠɧɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ 
Ɂɧɚɱɟɧɢɟ ɬɟɪɦɢɧɚ 

Back or front mounted connector ɋɨɟɞɢɧɢɬɟɥɶ, ɦɨɧɬɢɪɭɟɦɵɣ ɫ ɡɚɞɧɟɣ ɢɥɢ 
ɩɟɪɟɞɧɟɣ ɫɬɨɪɨɧɵ ɩɚɧɟɥɢ 

Flange mounted connector  Ɏɥɚɧɰɟɜɵɣ ɫɨɟɞɢɧɢɬɟɥɶ ɫ ɤɜɚɞɪɚɬɧɵɦ (ɱɟɬɵɪɟ 
ɤɪɟɩɟɠɧɵɯ ɨɬɜɟɪɫɬɢɹ) ɢɥɢ ɩɪɹɦɨɭɝɨɥɶɧɵɦ (ɞɜɚ 
ɨɬɜɟɪɫɬɢɹ) ɮɥɚɧɰɟɦ, ɤɨɬɨɪɵɣ ɩɪɢɤɪɭɱɢɜɚɸɬ 
ɜɢɧɬɚɦɢ ɤ ɩɚɧɟɥɢ ɫ ɨɞɧɨɣ ɟɟ ɫɬɨɪɨɧɵ 

Receptacle Ɏɢɤɫɢɪɭɟɦɚɹ ɢɥɢ ɫɬɚɰɢɨɧɚɪɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɚɹ 
ɱɚɫɬɶ ɩɚɪɵ (ɜɢɥɤɚ ɢɥɢ ɪɨɡɟɬɤɚ). ɑɚɳɟ ɜɫɟɝɨ ɷɬɨ 
ɪɨɡɟɬɤɚ ɫ ɝɧɟɡɞɨɜɵɦ ɤɨɧɬɚɤɬɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ 
ɞɥɹ ɜɜɨɞɚ (ɜɵɜɨɞɚ) ɷɧɟɪɝɢɢ. ɐɟɧɬɪɚɥɶɧɵɣ 
ɩɪɨɜɨɞɧɢɤ ɜ ɢɡɞɟɥɢɢ ɫɨɟɞɢɧɹɸɬ ɫ ɩɨɥɨɫɤɨɜɨɣ 
ɥɢɧɢɟɣ ɩɟɪɟɞɚɱɢ. ɉɪɢɦɟɧɹɸɬɫɹ ɧɟɩɨɞɜɢɠɧɵɣ, 
ɫɤɨɥɶɡɹɳɢɣ (sliding) ɢɥɢ ɫɦɟɧɧɵɣ (field 
replaceable) ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɜɨɞɧɢɤɢ 

Field replaceable connector 
Field replaceable hermetic launcher 
Field replaceable hermetic launcher with 
drop-in seals 

ɋɨɟɞɢɧɢɬɟɥɶ, ɡɚɦɟɧɹɟɦɵɣ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ. 
Ɉɧ ɫɨɫɬɨɢɬ ɢɡ ɝɟɪɦɟɬɢɱɧɨɝɨ ɦɟɬɚɥɥɨɫɬɟɤɥɹɧɧɨɝɨ 
50-ɨɦɧɨɝɨ ɜɜɨɞɚ (ɫ ɞɢɚɦɟɬɪɨɦ ɰɟɧɬɪɚɥɶɧɨɝɨ 
ɩɪɨɜɨɞɧɢɤɚ 0,3 0,46 ɢɥɢ 0,5 ɦɦ) ɢ ɋȼɑ-ɪɚɡɴɟɦɚ. 
ɐɟɧɬɪɚɥɶɧɵɣ ɩɪɨɜɨɞɧɢɤ ɜɜɨɞɚ ɫɨɟɞɢɧɹɸɬ ɫ 
ɦɢɤɪɨɩɨɥɨɫɤɨɜɨɣ ɥɢɧɢɟɣ 

Connector for strip transmission line 
circuits 

Ʉɨɚɤɫɢɚɥɶɧɨ-ɦɢɤɪɨɩɨɥɨɫɤɨɜɵɣ ɩɟɪɟɯɨɞ 

Hermetically sealed connector Ƚɟɪɦɟɬɢɱɧɵɣ ɫɨɟɞɢɧɢɬɟɥɶ. Ɉɫɧɨɜɧɵɟ ɬɢɩɵ 
ɝɟɪɦɟɬɢɱɧɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ (spark plugs): 
- ɫ ɜɧɭɬɪɟɧɧɢɦ ɦɟɬɚɥɥɨ-ɫɬɟɤɥɹɧɧɵɦ ɫɩɚɟɦ; 
ɜɩɚɢɜɚɟɬɫɹ ɜ ɤɨɪɩɭɫ ɢɡɞɟɥɢɹ ɢɥɢ ɜɤɪɭɱɢɜɚɟɬɫɹ ɢ 
ɝɟɪɦɟɬɢɡɢɪɭɟɬɫɹ ɜ ɧɟɦ ɩɪɢ ɩɨɦɨɳɢ 
ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɢɥɢ ɷɥɚɫɬɨɦɟɪɧɨɣ ɩɪɨɤɥɚɞɤɢ; 
- ɛɟɡ ɜɧɭɬɪɟɧɧɟɝɨ ɫɩɚɟɦ; ɜɤɪɭɱɢɜɚɟɬɫɹ ɜ ɤɨɪɩɭɫ 
ɢɡɞɟɥɢɹ ɢ ɝɟɪɦɟɬɢɡɢɪɭɟɬɫɹ ɜ ɧɟɦ ɩɪɢ ɩɨɦɨɳɢ 
ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɢɥɢ ɷɥɚɫɬɨɦɟɪɧɨɣ ɩɪɨɤɥɚɞɤɢ. 

Panel jack ɋɨɟɞɢɧɢɬɟɥɶ «ɪɨɡɟɬɤɚ ɫ ɮɥɚɧɰɟɦ» ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
ɧɚ ɩɚɧɟɥɶ, ɡɚɤɚɧɱɢɜɚɸɳɢɣɫɹ ɜɯɨɞɨɦ ɞɥɹ 
ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɤɚɛɟɥɹ 

Panel plug ɋɨɟɞɢɧɢɬɟɥɶ «ɜɢɥɤɚ ɫ ɮɥɚɧɰɟɦ» ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ 
ɩɚɧɟɥɶ, ɢɦɟɸɳɢɣ ɜɯɨɞ ɞɥɹ ɤɚɛɟɥɹ 

Plug launcher ɋɨɟɞɢɧɢɬɟɥɶ, ɩɨɞɨɛɧɵɣ ɩɚɧɟɥɶɧɨɣ ɜɢɥɤɟ ɫ 
ɮɥɚɧɰɟɜɵɦ ɤɪɟɩɥɟɧɢɟɦ ɤ ɩɚɧɟɥɢ. Ɉɬɥɢɱɚɟɬɫɹ 
ɬɟɦ, ɱɬɨ ɟɝɨ ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɜɨɞɧɢɤ, 
ɤɨɧɬɚɤɬɢɪɭɟɦɵɣ ɫ ɩɟɱɚɬɧɨɣ ɩɥɚɬɨɣ, ɢɦɟɟɬ 
ɨɩɪɟɞɟɥɟɧɧɭɸ ɮɨɪɦɭ: ɫ ɩɪɨɪɟɡɶɸ (slotted), 
ɥɟɧɬɨɱɧɵɣ (tab) ɢɥɢ ɲɬɵɪɟɜɵɣ (pin) ɢ ɦɨɠɟɬ 
ɛɵɬɶ ɡɚɤɥɸɱɟɧ ɜ ɞɢɷɥɟɤɬɪɢɤ 

Socket launcher ɋɨɟɞɢɧɢɬɟɥɶ, ɩɨɞɨɛɧɵɣ ɩɚɧɟɥɶɧɨɣ ɪɨɡɟɬɤɟ ɫ 
ɮɥɚɧɰɟɜɵɦ ɤɪɟɩɥɟɧɢɟɦ ɤ ɩɚɧɟɥɢ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4 
Ɉɛɨɡɧɚɱɟɧɢɟ ɜ ɡɚɪɭɛɟɠɧɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ 
Ɂɧɚɱɟɧɢɟ ɬɟɪɦɢɧɚ 

PCB plug ɋɨɟɞɢɧɢɬɟɥɶ ɬɢɩɚ ɜɢɥɤɚ, ɦɨɧɬɢɪɭɟɦɵɣ ɜ 
ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɧɚ ɩɟɱɚɬɧɨɣ ɩɥɚɬɟ 
(printed circuit board) ɡɚɩɪɟɫɫɨɜɵɜɚɧɢɟɦ (press-in) 
ɢɥɢ ɩɚɣɤɨɣ (soldering) 

PCB socket ɋɨɟɞɢɧɢɬɟɥɶ ɬɢɩɚ ɪɨɡɟɬɤɚ, ɦɨɧɬɢɪɭɟɦɵɣ ɜ 
ɨɬɜɟɪɫɬɢɹ ɧɚ ɩɟɱɚɬɧɨɣ ɩɥɚɬɟ 

Surface mount connector ɋɨɟɞɢɧɢɬɟɥɶ, ɦɨɧɬɢɪɭɟɦɵɣ ɧɚ ɤɨɧɬɚɤɬɧɵɟ 
ɩɥɨɳɚɞɤɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ (foot print, 
print layout, pad) ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ 

Press-fit connector ɋɨɟɞɢɧɢɬɟɥɶ, ɡɚɩɪɟɫɫɨɜɵɜɚɟɦɵɣ ɜ ɩɚɧɟɥɶ ɢɥɢ 
ɫɬɟɧɤɭ ɤɨɪɩɭɫɚ ɢɡɞɟɥɢɹ. ɇɟ ɢɦɟɟɬ ɮɥɚɧɰɚ ɢ 
ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɪɟɡɶɛɵ. Ⱦɥɹ ɩɪɟɫɫɨɜɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɫɨɟɞɢɧɢɬɟɥɹ ɫɞɟɥɚɧɚ ɧɚɤɚɬɤɚ 

Strait cable plug (male) / jack (female) ɉɪɹɦɚɹ ɤɚɛɟɥɶɧɚɹ ɜɢɥɤɚ / ɪɨɡɟɬɤɚ 
Right angle (elbow) cable plug (male) / 
jack (female) 

ɍɝɥɨɜɚɹ ɤɚɛɟɥɶɧɚɹ ɜɢɥɤɚ / ɪɨɡɟɬɤɚ 

Strait cable plug (male) / jack (female) 
flange mount 

ɉɪɹɦɚɹ ɜɢɥɤɚ / ɪɨɡɟɬɤɚ ɮɥɚɧɰɟɜɚɹ ɩɪɢɛɨɪɧɨ-
ɤɚɛɟɥɶɧɚɹ 

Right angle panel cable plug (male) / jack 
(female) flange mount 

ɍɝɥɨɜɚɹ ɜɢɥɤɚ / ɪɨɡɟɬɤɚ ɮɥɚɧɰɟɜɚɹ ɩɪɢɛɨɪɧɨ-
ɤɚɛɟɥɶɧɚɹ 

Strait / Right angle bulkhead cable plug 
(male)  

ɉɪɹɦɚɹ / ɭɝɥɨɜɚɹ ɤɚɛɟɥɶɧɚɹ ɜɢɥɤɚ ɫ ɪɟɡɶɛɨɣ ɧɚ 
ɤɨɪɩɭɫɟ, ɡɚɤɪɟɩɥɹɟɦɚɹ ɜ ɩɚɧɟɥɢ ɫ ɟɟ ɩɟɪɟɞɧɟɣ ɢɥɢ 
ɡɚɞɧɟɣ ɫɬɨɪɨɧɵ 

Strait / Right angle bulkhead cable jack 
(female) 

ɉɪɹɦɚɹ / ɭɝɥɨɜɚɹ ɤɚɛɟɥɶɧɚɹ ɪɨɡɟɬɤɚ ɫ ɪɟɡɶɛɨɣ ɧɚ 
ɤɨɪɩɭɫɟ 

Strait / Right angle bulkhead receptacle 
plug (male) 

ɉɪɹɦɚɹ / ɭɝɥɨɜɚɹ ɜɢɥɤɚ, ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜ ɩɚɧɟɥɶ, 
ɞɥɹ ɜɜɨɞɚ ɷɧɟɪɝɢɢ 

Strait / Right angle bulkhead receptacle 
jack (female) 

ɉɪɹɦɚɹ / ɭɝɥɨɜɚɹ ɪɨɡɟɬɤɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜ ɩɚɧɟɥɶ, 
ɞɥɹ ɜɜɨɞɚ / ɜɵɜɨɞɚ ɷɧɟɪɝɢɢ 

Strait / Right receptacle plug (male) 
flange mount 

ɉɪɹɦɚɹ / ɭɝɥɨɜɚɹ ɜɢɥɤɚ ɞɥɹ ɜɜɨɞɚ / ɜɵɜɨɞɚ 
ɷɧɟɪɝɢɢ, ɮɥɚɧɰɟɜɚɹ (ɤɜɚɞɪɚɬɧɵɣ ɢɥɢ 
ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɮɥɚɧɟɰ ɫ ɱɟɬɵɪɶɦɹ ɢɥɢ ɞɜɭɦɹ 
ɤɪɟɩɟɠɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ) 

Strait / Right receptacle jack (female) 
flange mount 

ɉɪɹɦɚɹ / ɭɝɥɨɜɚɹ ɪɨɡɟɬɤɚ ɞɥɹ ɜɜɨɞɚ / ɜɵɜɨɞɚ 
ɷɧɟɪɝɢɢ, ɮɥɚɧɰɟɜɚɹ (ɤɜɚɞɪɚɬɧɵɣ ɢɥɢ 
ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɮɥɚɧɟɰ ɫ ɱɟɬɵɪɶɦɹ ɢɥɢ ɞɜɭɦɹ 
ɤɪɟɩɟɠɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ) 

 
Ɋɚɡɥɢɱɧɵɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɦɨɝɭɬ ɜɵɩɭɫɤɚɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɦɨɞɢɮɢɤɚɰɢɣ ɪɚɡɥɢɱɧɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ, ɩɪɢɦɟɧɹɹ ɩɪɢ ɷɬɨɦ ɫɨɛɫɬɜɟɧɧɭɸ 
ɫɢɫɬɟɦɭ ɨɛɨɡɧɚɱɟɧɢɣ (ɤɨɞɢɮɢɤɚɰɢɸ). ɇɨɦɟɧɤɥɚɬɭɪɚ ɢ ɤɨɞɢɮɢɤɚɰɢɹ ɧɟɤɨɬɨɪɵɯ 
ɫɨɟɞɢɧɢɬɟɥɟɣ Huber + Suchner ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.  

Ʉɚɛɟɥɶɧɵɟ ɫɨɟɞɢɧɢɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɦɟɠɞɭ ɫɨɛɨɣ 
ɞɜɭɯ ɤɚɛɟɥɟɣ ɢ ɧɟ ɢɦɟɸɬ ɷɥɟɦɟɧɬɨɜ ɤɪɟɩɥɟɧɢɹ ɤ ɩɚɧɟɥɢ. ɉɪɢɛɨɪɧɨ-ɤɚɛɟɥɶɧɵɟ 
ɫɨɟɞɢɧɢɬɟɥɢ ɬɚɤɠɟ ɜɵɩɨɥɧɹɸɬ ɮɭɧɤɰɢɸ ɫɨɟɞɢɧɟɧɢɹ ɤɚɛɟɥɟɣ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɞɧɚ 
ɢɡ ɱɚɫɬɟɣ ɫɨɟɞɢɧɢɬɟɥɹ (ɛɥɨɱɧɚɹ) ɤɪɟɩɢɬɫɹ ɤ ɩɚɧɟɥɢ. ɉɪɢɛɨɪɧɵɟ ɫɨɟɞɢɧɢɬɟɥɢ 
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ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɢɡɞɟɥɢɟ. ȼɵɜɨɞɵ ɷɧɟɪɝɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ ɫ ɩɥɚɬ ɧɚ ɪɚɞɢɨɱɚɫɬɨɬɧɵɟ ɤɚɛɟɥɢ. Ɉɫɨɛɨɣ ɝɪɭɩɩɨɣ ɹɜɥɹɸɬɫɹ 
ɤɨɚɤɫɢɚɥɶɧɨ – ɦɢɤɪɨɩɨɥɨɫɤɨɜɵɟ (ɩɨɥɨɫɤɨɜɵɟ) ɩɟɪɟɯɨɞɵ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ 
ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɨɟɞɢɧɟɧɢɟ ɤɨɚɤɫɢɚɥɶɧɵɯ ɤɚɛɟɥɟɣ ɫ ɦɢɤɪɨɩɨɥɨɫɤɨɜɵɦɢ 
(ɩɨɥɨɫɤɨɜɵɦɢ) ɥɢɧɢɹɦɢ. Ⱥɞɚɩɬɟɪɵ ɫɥɭɠɚɬ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ 
ɱɚɫɬɟɣ ɫɨɟɞɢɧɢɬɟɥɟɣ ɫ ɨɞɢɧɚɤɨɜɵɦɢ ɢɥɢ ɪɚɡɧɵɦɢ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ 
ɪɚɡɦɟɪɚɦɢ. 

 
3.2.2 ɋɩɨɫɨɛɵ ɫɨɟɞɢɧɟɧɢɹ ɜɢɥɤɢ ɢ ɪɨɡɟɬɤɢ 
 
Ɋɟɡɶɛɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ. 
ɇɚ ɤɨɪɩɭɫɟ ɪɨɡɟɬɤɢ ɢɦɟɟɬɫɹ ɪɟɡɶɛɚ, ɚ ɜɢɥɤɚ ɫɧɚɛɠɟɧɚ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɨɣ 

ɝɚɣɤɨɣ (ɫɦ. ɪɢɫɭɧɨɤ 24). Ɋɟɡɶɛɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɜ ɫɥɭɱɚɹɯ, 
ɤɨɝɞɚ ɜɵɫɨɤɢ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɜɧɟɲɧɟɣ ɫɪɟɞɵ, 
ɭɞɚɪɧɵɦ ɢ ɜɢɛɪɚɰɢɨɧɧɵɦ ɧɚɝɪɭɡɤɚɦ (ɜɨɟɧɧɚɹ, ɚɜɢɚɰɢɨɧɧɚɹ ɢ ɤɨɫɦɢɱɟɫɤɚɹ 
ɬɟɯɧɢɤɚ), ɚ ɬɚɤɠɟ ɞɥɹ ɩɪɟɰɢɡɢɨɧɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. Ɋɟɡɶɛɨɜɨɟ 
ɫɨɟɞɢɧɟɧɢɟ ɢɫɩɨɥɶɡɭɸɬ ɜ ɫɨɟɞɢɧɢɬɟɥɹɯ ɫɟɪɢɣ SMC, 7/16, DIN 4.1/9.5, SK, N, 
Pɋ3,5, SMA, TNC ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ. Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ 
ɨɬɧɨɫɹɬɫɹ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɢ ɪɚɫɫɨɟɞɢɧɟɧɢɹ ɜɢɥɤɢ ɢ 
ɪɨɡɟɬɤɢ, ɚ ɬɚɤɠɟ ɧɟɩɪɢɝɨɞɧɨɫɬɶ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɦɢɧɢɚɬɸɪɧɵɯ ɢɡɞɟɥɢɹɯ ɫ 
ɩɥɨɬɧɨɣ ɤɨɦɩɨɧɨɜɤɨɣ. 

ȼ ɡɚɪɭɛɟɠɧɵɯ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɢɬɟɥɹɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɦɟɪɢɤɚɧɫɤɚɹ 
ɞɸɣɦɨɜɚɹ ɪɟɡɶɛɚ (ɫɬɚɧɞɚɪɬ ANSI B1.1-1982). ɗɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɨɫɥɨɠɧɹɟɬ 
ɩɪɢɦɟɧɟɧɢɟ ɡɚɪɭɛɟɠɧɵɯ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ ɜ ɨɬɟɱɟɫɬɜɟɧɧɵɯ 
ɭɫɬɪɨɣɫɬɜɚɯ, ɜ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬ ɬɨɥɶɤɨ ɦɟɬɪɢɱɟɫɤɭɸ ɪɟɡɶɛɭ, ɬɚɤ ɤɚɤ 
ɧɟɨɛɯɨɞɢɦɵ ɚɞɚɩɬɟɪɵ ɞɥɹ ɩɟɪɟɯɨɞɚ ɫ ɞɸɣɦɨɜɨɣ ɧɚ ɦɟɬɪɢɱɟɫɤɭɸ ɪɟɡɶɛɭ. 

Ɋɟɡɶɛɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɝɚɪɚɧɬɢɪɭɟɬ ɧɟ ɦɟɧɟɟ 500 ɰɢɤɥɨɜ ɫɨɟɞɢɧɟɧɢɹ ɢ 
ɪɚɫɫɨɟɞɢɧɟɧɢɹ ɜɢɥɤɢ ɢ ɪɨɡɟɬɤɢ ɛɟɡ ɭɯɭɞɲɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɫɨɟɞɢɧɢɬɟɥɟɣ, ɟɫɥɢ ɫɨɛɥɸɞɟɧɨ ɬɪɟɛɨɜɚɧɢɟ ɨ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɦ ɦɨɦɟɧɬɟ 
ɩɪɢ ɡɚɤɪɭɱɢɜɚɧɢɢ (ɡɚɬɹɝɢɜɚɧɢɢ) ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɝɚɣɤɢ ɧɚ ɜɢɥɤɟ. 

ȼɟɥɢɱɢɧɚ ɦɨɦɟɧɬɚ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɫɨɟɞɢɧɢɬɟɥɹ ɢ ɟɝɨ ɦɚɬɟɪɢɚɥɚ (ɥɚɬɭɧɶ, 
ɧɟɪɠɚɜɟɸɳɚɹ ɫɬɚɥɶ). Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɝɨ ɬɪɟɛɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ 
ɫɩɟɰɢɚɥɶɧɵɟ ɬɚɪɢɪɨɜɚɧɧɵɟ ɤɥɸɱɢ (torque wrench). ȼɢɞɵ ɪɟɡɶɛɵ ɡɚɪɭɛɟɠɧɵɯ 
ɫɨɟɞɢɧɢɬɟɥɟɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɜɟɥɢɱɢɧɟ ɦɨɦɟɧɬɚ ɩɨ ɞɚɧɧɵɦ ɤɨɦɩɚɧɢɢ 
Keysight ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5. 
Ɍɚɛɥɢɰɚ 5 – ȼɢɞɵ ɪɟɡɶɛɵ ɡɚɪɭɛɟɠɧɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 
ɜɟɥɢɱɢɧɟ ɦɨɦɟɧɬɚ ɩɨ ɞɚɧɧɵɦ ɤɨɦɩɚɧɢɢ Keysight 

ɋɨɟɞɢɧɢɬɟɥɢ ȼɢɞ ɪɟɡɶɛɵ Ȼɥɢɡɤɚɹ ɦɟɬɪɢɱɟɫɤɚɹ 
ɪɟɡɶɛɚ 

Ɋɟɤɨɦɟɧɞɭɟɦɨɟ 
ɡɧɚɱɟɧɢɟ ɦɨɦɟɧɬɚ 
ɡɚɬɹɝɢɜɚɹ ɝɚɣɤɢ, 

ɇɋɦ 
SMC 0,190-32-NF M5  0,8 35 

SSMA   70 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5  
ɋɨɟɞɢɧɢɬɟɥɢ ȼɢɞ ɪɟɡɶɛɵ Ȼɥɢɡɤɚɹ ɦɟɬɪɢɱɟɫɤɚɹ 

ɪɟɡɶɛɚ 
Ɋɟɤɨɦɟɧɞɭɟɦɨɟ 

ɡɧɚɱɟɧɢɟ ɦɨɦɟɧɬɚ 
ɡɚɬɹɝɢɜɚɹ ɝɚɣɤɢ, 

ɇɋɦ 
SMA 0,250-36-UNS M6  0,75 100 (ɧɟɝɟɪɦɟɬɢɱɧɵɟ 

ɫɨɟɞɢɧɢɬɟɥɢ), 195 
(ɝɟɪɦɟɬɢɱɧɵɟ) 

3,5-ɦɦ (APC-3,5, PC3,5) 0,250-36-UNS M6  0,75 90 
2,9-ɦɦ (K, SK, OS-2,9 ɢ 

ɞɪ.) 
0,250-36-UNS M6  0,75 90 

2,4-ɦɦ (APC-2,4, OS-50) M7  0,75  90 
1,85-ɦɦ (APC-1,85, V, OS-

65) 
M7  0,75  90 

1-ɦɦ (APC-1, RPC-1,0, W) M7  0,75  45 
TNC 7 / 16-28 

UNEF 
M11  1 56 

N, UNF, APC-7 0,625-24 
UNEF 

M16  1 135 

7 / 16 M29  1,5  3500 

 
 

Ɋɟɡɶɛɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɜ ɪɚɡɪɟɡɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 24 
 

 
 

Ɋɢɫɭɧɨɤ 24 – Ɋɟɡɶɛɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɜɢɥɤɚ-ɪɨɡɟɬɤɚ ɜ ɪɚɡɪɟɡɟ 
 

Ȼɚɣɨɧɟɬɧɨɟ ɫɨɟɞɢɧɟɧɢɟ (BNC). 
ɇɚ ɤɨɪɩɭɫɟ ɜɢɥɤɢ ɢɦɟɸɬɫɹ ɞɜɚ ɲɬɵɪɹ, ɤɨɬɨɪɵɟ ɜɯɨɞɹɬ ɜ Ƚ-ɨɛɪɚɡɧɵɟ 

ɩɪɨɪɟɡɢ ɧɚ ɤɨɪɩɭɫɟ ɪɨɡɟɬɤɢ. Ⱦɚɧɧɵɟ ɫɨɟɞɢɧɢɬɟɥɢ ɩɨɡɜɨɥɹɸɬ ɛɵɫɬɪɨ ɢ ɫ 
ɦɢɧɢɦɚɥɶɧɵɦ ɭɫɢɥɢɟɦ ɫɨɟɞɢɧɹɬɶ ɜɢɥɤɭ ɫ ɪɨɡɟɬɤɨɣ, ɨɞɧɚɤɨ ɧɟ ɧɚɞɟɠɧɨ ɜ 
ɭɫɥɨɜɢɹɯ ɜɢɛɪɚɰɢɨɧɧɵɯ ɢ ɭɞɚɪɧɵɯ ɧɚɝɪɭɡɨɤ. ɋɨɟɞɢɧɢɬɟɥɢ ɬɢɩɚ BNC ɪɟɞɤɨ 
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ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɱɚɫɬɨɬɚɯ ɜɵɲɟ ɍɄȼ ɞɢɚɩɚɡɨɧɚ ɜ ɫɢɥɭ ɫɭɳɟɫɬɜɟɧɧɨɝɨ 
ɜɧɨɫɢɦɨɝɨ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ ɧɚ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɱɚɫɬɨɬɚɯ. ȼɧɟɲɧɢɣ ɜɢɞ 
ɫɨɟɞɢɧɟɧɢɹ BNC ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 25. 

 

 
 

Ɋɢɫɭɧɨɤ 25 – Ȼɚɣɨɧɟɬɧɵɣ ɫɨɟɞɢɧɢɬɟɥɶ  
 
ɋɨɟɞɢɧɟɧɢɟ ɡɚɳɟɥɤɢɜɚɧɢɟɦ (snap-on, push-on). 
ɗɬɨɬ ɦɟɯɚɧɢɡɦ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɜ ɦɢɤɪɨɦɢɧɢɚɬɸɪɧɵɯ ɢ 

ɫɭɛɦɢɧɢɚɬɸɪɧɵɯ ɫɨɟɞɢɧɢɬɟɥɹɯ ɞɥɹ ɭɫɬɪɨɣɫɬɜ ɫ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɶɸ ɦɨɧɬɚɠɚ, 
ɨɫɨɛɟɧɧɨ ɞɥɹ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɢ ɪɚɫɫɨɟɞɢɧɟɧɢɹ ɩɟɱɚɬɧɵɯ ɩɥɚɬ. 
ɋɨɟɞɢɧɟɧɢɟ snap-on ɧɚɪɭɠɧɵɯ ɩɪɨɜɨɞɧɢɤɨɜ ɜɢɥɤɢ ɢ ɪɨɡɟɬɤɢ ɫɨɟɞɢɧɢɬɟɥɹ SMP 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 26. 

 

 
 
 

Ɋɢɫɭɧɨɤ 26 – ɋɨɟɞɢɧɟɧɢɟ snap-on 
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ɋɬɵɤɭɟɦɚɹ ɱɚɫɬɶ ɪɨɡɟɬɤɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɭɠɢɧɧɵɣ ɷɥɟɦɟɧɬ ɫ 
ɱɟɬɵɪɶɦɹ ɢɥɢ ɲɟɫɬɶɸ ɥɚɦɟɥɹɦɢ, ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɢɡ ɬɟɪɦɢɱɟɫɤɢ ɭɩɪɨɱɧɟɧɧɨɣ 
ɛɟɪɢɥɥɢɟɜɨɣ ɛɪɨɧɡɵ. ɇɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɢɥɤɢ ɫɞɟɥɚɧɚ ɤɚɧɚɜɤɚ. ɉɪɢ 
ɜɜɟɞɟɧɢɢ ɜ ɜɢɥɤɭ ɩɪɭɠɢɧɹɳɚɹ ɱɚɫɬɶ ɪɨɡɟɬɤɢ ɫɠɢɦɚɟɬɫɹ ɧɚ ɝɥɚɞɤɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ∅A ɢ ɡɚɬɟɦ, ɪɚɫɩɪɹɦɢɜɲɢɫɶ ɜ ɤɚɧɚɜɤɟ, ɡɚɳɟɥɤɢɜɚɟɬɫɹ ɜ ɧɟɣ. 
ɇɚɞɟɠɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɜɨɡɦɨɠɧɨ ɞɚɠɟ ɩɪɢ ɪɚɞɢɚɥɶɧɨɣ ɢ ɚɤɫɢɚɥɶɧɨɣ 
ɧɟɫɨɨɫɧɨɫɬɢ ɜɢɥɤɢ ɢ ɪɨɡɟɬɤɢ ɞɨ 0,25 ɦɦ. 

Ɋɚɡɪɚɛɨɬɚɧɵ ɫɨɟɞɢɧɢɬɟɥɢ ɫ ɨɞɧɢɦ ɢɡ ɬɪɟɯ ɭɪɨɜɧɟɣ ɡɚɳɟɥɤɢɜɚɧɢɹ: ɩɨɥɧɨɟ 
(full detent, lock-on), ɨɝɪɚɧɢɱɟɧɧɨɟ (limited detent) ɢ ɫɤɨɥɶɡɹɳɟɟ ɫɨɟɞɢɧɟɧɢɟ 
(slide-on, smooth bore). ɉɨɥɧɨɟ ɡɚɳɟɥɤɢɜɚɧɢɟ, ɢɥɢ ɛɥɨɤɢɪɨɜɤɚ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 
ɫɨɟɞɢɧɢɬɟɥɹɯ, ɪɚɛɨɬɚɸɳɢɯ ɩɪɢ ɩɨɜɵɲɟɧɧɵɯ ɜɢɛɪɚɰɢɨɧɧɵɯ ɢ ɭɞɚɪɧɵɯ 
ɧɚɝɪɭɡɤɚɯ. Ⱦɥɹ ɪɚɫɫɨɟɞɢɧɟɧɢɹ ɜɢɥɤɢ ɢ ɪɨɡɟɬɤɢ ɬɪɟɛɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ 
ɢɧɫɬɪɭɦɟɧɬ – ɷɤɫɬɪɚɤɬɨɪ (decoupling tool). ȼ ɜɚɪɢɚɧɬɟ ɨɝɪɚɧɢɱɟɧɧɨɝɨ 
ɡɚɳɟɥɤɢɜɚɧɢɹ ∅Ⱥ ɧɚ 0,1 ɦɦ ɛɨɥɶɲɟ, ɱɟɦ ɜ ɫɥɭɱɚɟ ɩɨɥɧɨɝɨ ɡɚɳɟɥɤɢɜɚɧɢɹ. 
ɉɨɷɬɨɦɭ ɫɬɵɤɭɟɦɚɹ ɱɚɫɬɶ ɪɨɡɟɬɤɢ ɫɠɢɦɚɟɬɫɹ ɦɟɧɶɲɟ, ɢ ɩɪɨɢɫɯɨɞɢɬ ɧɟɩɨɥɧɨɟ 
ɡɚɳɟɥɤɢɜɚɧɢɟ (ɫɦ. ɪɢɫɭɧɨɤ 26ɚ). Ɋɚɫɫɨɟɞɢɧɢɬɶ ɩɚɪɭ ɫɨɟɞɢɧɢɬɟɥɟɣ ɦɨɠɧɨ ɢ ɛɟɡ 
ɩɪɢɦɟɧɟɧɢɹ ɷɤɫɬɪɚɤɬɨɪɚ. ɋɤɨɥɶɡɹɳɟɟ ɫɨɟɞɢɧɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ 
«ɪɚɫɩɪɭɠɢɧɢɜɚɧɢɹ» ɜɢɥɤɢ ɜ ɪɨɡɟɬɤɟ ɫ ɝɥɚɞɤɨɣ (ɛɟɡ ɤɚɧɚɜɤɢ) ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɶɸ (ɫɦ. ɪɢɫɭɧɨɤ 26ɛ). Ɍɢɩɢɱɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɷɬɨɝɨ ɜɚɪɢɚɧɬɚ – 
ɤɚɫɤɚɞɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɩɟɱɚɬɧɵɯ ɩɥɚɬ.  

ɋɭɳɟɫɬɜɟɧɧɵɯ ɭɫɩɟɯɨɜ ɜ ɪɚɡɪɚɛɨɬɤɟ ɩɨɞɨɛɧɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ ɞɨɛɢɥɚɫɶ 
ɮɢɪɦɚ Huber + Suchner, ɨɧɢ ɫɨɡɞɚɥɢ ɲɢɪɨɤɭɸ ɧɨɦɟɧɤɥɚɬɭɪɭ, ɜɤɥɸɱɚɸɳɭɸ 
ɞɚɠɟ ɜɟɪɫɢɢ SMP ɫɨɟɞɢɧɢɬɟɥɟɣ. Ⱦɨɩɭɫɤɚɸɳɢɯ ɧɟɫɨɨɫɧɨɫɬɶ ɜɢɥɤɢ ɢ ɪɨɡɟɬɤɢ. 

ɋɨɟɞɢɧɟɧɢɟ quick-lock. 
ɋɨɟɞɢɧɢɬɟɥɢ quick-lock ɫɬɚɥɢ ɞɨɫɬɭɩɧɵɦɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɜ 2003 ɝɨɞɭ. 

ɋɟɪɢɹ ɬɚɤɢɯ ɫɨɟɞɢɧɢɬɟɥɟɣ ɛɵɥɚ ɫɨɡɞɚɧɚ ɚɥɶɹɧɫɨɦ Quick Lock Formula  
(QLF Alliance), ɜ ɤɨɬɨɪɵɣ ɜɨɲɥɢ ɢɡɜɟɫɬɧɵɟ ɤɨɦɩɚɧɢɢ: Huber+Suhner, Radiall ɢ 
Amphenol. ɉɨɡɠɟ ɜ ɷɬɨɬ ɚɥɶɹɧɫ ɜɫɬɭɩɢɥɢ ɢ ɞɪɭɝɢɟ ɤɨɦɩɚɧɢɢ. 

Ɇɟɯɚɧɢɡɦ ɫɨɟɞɢɧɟɧɢɹ quick-lock ɫɨɫɬɨɢɬ ɢɡ ɩɨɞɩɪɭɠɢɧɟɧɧɨɝɨ ɧɚɪɭɠɧɨɝɨ 
ɩɪɨɜɨɞɧɢɤɚ ɜɢɥɤɢ, ɜ ɤɨɬɨɪɨɦ ɛɥɨɤɢɪɭɟɬɫɹ ɧɚɪɭɠɧɵɣ ɩɪɨɜɨɞɧɢɤ (ɫɨ 
ɫɩɟɰɢɚɥɶɧɵɦ ɛɭɪɬɢɤɨɦ) ɪɨɡɟɬɤɢ. ɇɚ ɪɢɫɭɧɤɟ 27 ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɨɰɟɫɫ 
ɪɚɫɫɨɟɞɢɧɟɧɢɹ ɩɪɢ ɨɬɜɨɞɟ ɫɬɨɩɨɪɧɨɣ ɦɭɮɬɵ ɧɚ ɤɨɪɩɭɫɟ ɜɢɥɤɢ. 

 

 
 

Ɋɢɫɭɧɨɤ 27 – ɋɨɟɞɢɧɟɧɢɟ quick-lock 
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ɉɪɢɦɟɧɟɧɢɟ ɜ ɫɨɟɞɢɧɢɬɟɥɹɯ QMA ɢ QN ɧɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ ɫɨɟɞɢɧɟɧɢɹ 
ɪɨɡɟɬɤɢ ɢ ɜɢɥɤɢ ɩɨɡɜɨɥɢɥɨ ɧɟ ɬɨɥɶɤɨ ɭɦɟɧɶɲɢɬɶ ɪɚɡɦɟɪɵ ɫɨɟɞɢɧɢɬɟɥɟɣ, ɧɨ ɢ 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɟɡɶɛɨɜɵɦɢ ɚɧɚɥɨɝɚɦɢ ɜ 10 ɪɚɡ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɫɨɟɞɢɧɟɧɢɹ 
(ɦɟɧɟɟ 2 ɫ) ɢ ɭɫɬɪɚɧɢɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɬɚɪɢɪɨɜɚɧɧɵɯ ɤɥɸɱɚɯ. ɉɪɢ ɷɬɨɦ ɩɨɫɥɟ 
ɫɨɟɞɢɧɟɧɢɹ ɫ ɪɨɡɟɬɤɨɣ ɜɢɥɤɚ ɫ ɡɚɞɟɥɚɧɧɵɦ ɜ ɧɟɟ ɤɚɛɟɥɟɦ ɦɨɠɟɬ 
ɩɨɜɨɪɚɱɢɜɚɬɶɫɹ ɧɚ 360°. 

ɋɨɟɞɢɧɟɧɢɟ quik-lock ɫɨɱɟɬɚɟɬ, ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɩɚɪɚɦɟɬɪɨɜ, 
ɫɜɨɣɫɬɜɟɧɧɵɣ ɪɟɡɶɛɨɜɵɦ ɫɨɟɞɢɧɟɧɢɹɦ ɫ ɩɪɨɫɬɵɦ ɢ ɛɵɫɬɪɵɦ 
ɫɨɟɞɢɧɟɧɢɟɦ/ɪɚɡɴɟɞɢɧɟɧɢɟɦ snap-on. 

ɋɨɟɞɢɧɟɧɢɟ slide-on (ɫɤɨɥɶɡɹɳɟɟ ɫɨɟɞɢɧɟɧɢɟ) 
ɋɨɟɞɢɧɢɬɟɥɢ ɫ ɦɟɯɚɧɢɡɦɨɦ blind mate (ɫɨɟɞɢɧɟɧɢɟ اɜɫɥɟɩɭɸب) ɫɨɡɞɚɧɵ 

ɞɥɹ ɪɚɛɨɬɵ ɜ ɭɫɬɪɨɣɫɬɜɚɯ, ɬɪɟɛɭɸɳɢɯ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɛɵɫɬɪɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɪɨɡɟɬɤɢ ɢ ɜɢɥɤɢ ɩɪɢ ɢɯ ɡɧɚɱɢɬɟɥɶɧɨɣ ɚɤɫɢɚɥɶɧɨɣ ɢ ɪɚɞɢɚɥɶɧɨɣ ɧɟɫɨɨɫɧɨɫɬɢ ɜ 
ɦɨɦɟɧɬ ɫɬɵɤɨɜɤɢ. ɗɬɨɬ ɦɟɯɚɧɢɡɦ ɪɟɚɥɢɡɨɜɚɧ ɜ ɫɨɟɞɢɧɢɬɟɥɹɯ BMA, OSSP ɢ 
OSP, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɦɧɨɝɨɜɵɜɨɞɧɵɯ ɥɢɧɢɹɯ ɩɟɪɟɞɚɱɢ ɫ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɶɸ 
ɤɨɦɩɨɧɨɜɤɢ. Ⱦɥɹ ɟɝɨ ɪɟɚɥɢɡɚɰɢɢ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɵɤɭɟɦɨɣ ɱɚɫɬɢ 
ɪɨɡɟɬɤɢ ɫɦɨɧɬɢɪɨɜɚɧ ɩɪɭɠɢɧɧɵɣ ɷɥɟɦɟɧɬ, ɤɨɬɨɪɵɣ ɭɞɟɪɠɢɜɚɟɬ ɜɢɥɤɭ ɩɨɫɥɟ 
ɫɬɵɤɨɜɤɢ ɩɚɪɵ ɫɨɟɞɢɧɢɬɟɥɟɣ. ɇɟɫɨɨɫɧɨɫɬɶ ɪɨɡɟɬɤɢ ɢ ɜɢɥɤɢ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ 
ɫɨɟɞɢɧɟɧɢɟɦ ɫɤɨɥɶɠɟɧɢɟɦ (slide-on) ɧɚɪɭɠɧɨɝɨ ɩɪɨɜɨɞɧɢɤɚ ɜɢɥɤɢ ɫ 
ɩɪɭɠɢɧɧɵɦ ɧɚɪɭɠɧɵɦ ɤɨɧɬɚɤɬɨɦ ɪɨɡɟɬɤɢ (ɫɦ. ɪɢɫɭɧɨɤ 27). Ⱦɨɩɭɫɤɚɟɬɫɹ 
ɚɤɫɢɚɥɶɧɚɹ ɢ ɪɚɞɢɚɥɶɧɚɹ ɧɟɫɨɨɫɧɨɫɬɢ 0,38 ɢ 0,2 ɦɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɋɥɟɞɭɟɬ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɫɨɱɟɬɚɧɢɟ ɫɨɟɞɢɧɢɬɟɥɟɣ, ɜ ɤɨɬɨɪɵɯ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɟɯɚɧɢɡɦɵ snap-on, quick-lock ɢ blind mate, ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ 
ɪɟɡɶɛɨɜɵɦɢ ɫɨɟɞɢɧɢɬɟɥɹɦɢ ɧɟɜɨɡɦɨɠɧɨ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɚɞɚɩɬɟɪɨɜ.



3.2.3 ɋɨɟɞɢɧɢɬɟɥɢ ɪɨɫɫɢɣɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
ȼ Ɋɨɫɫɢɢ ɞɟɣɫɬɜɭɟɬ ɪɹɞ ɨɬɪɚɫɥɟɜɵɯ ɫɬɚɧɞɚɪɬɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɞɢɨɱɚɫɬɨɬɧɵɦ ɫɨɟɞɢɧɢɬɟɥɹɦ [12, 13]. ɋɭɳɟɫɬɜɭɟɬ ɬɚɤ ɠɟ 
ɞɨɤɭɦɟɧɬ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɣ ɫɨɨɬɜɟɬɫɬɜɢɟ ɪɨɫɫɢɣɫɤɢɯ ɢ ɡɚɪɭɛɟɠɧɵɯ 
ɫɨɟɞɢɧɢɬɟɥɟɣ [14], ɧɨɦɟɧɤɥɚɬɭɪɚ ɤɪɚɬɤɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6. 
Ɍɚɛɥɢɰɚ 6 – ɇɨɦɟɧɤɥɚɬɭɪɚ ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɚɹ ɫɨɨɬɜɟɬɫɬɜɢɟ ɪɨɫɫɢɣɫɤɢɯ ɢ 
ɡɚɪɭɛɟɠɧɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ 

Ɋɚɡɦɟɪɵ 
ɤɨɚɤɫɢɚɥɶɧɨɣ 

ɥɢɧɢɢ, ɦɦ 

Ɍɢɩɵ ɪɚɞɢɨɱɚɫɬɨɬɧɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ 
Ɉɬɟɱɟɫɬɜɟɧɧɵɟ Ɂɚɪɭɛɟɠɧɵɟ 
ȽɈɋɌ 20265-83, 
ȽɈɋɌ 13317-89 

MIL-C-39012 

7 / 3,04 III (B, P) N, APC-7, RPC-7 
4,1 / 1,27; 3,5 / 1,52 IX (B, P) SMA 

3 / 0,94 Ɉɬɫɭɬɫɬɜɭɸɬ SMC, SMB 

2,92 / 1,27 Ɉɬɫɭɬɫɬɜɭɸɬ 
2,9-ɦɦ ɫɨɟɞɢɧɢɬɟɥɢ  

(K, SMA 2,9, SMP, GPO ɢ ɞɪ.) 

2,4 / 1,042 I (B, P) 
2,4-ɦɦ ɫɨɟɞɢɧɢɬɟɥɢ  

(APC-2,4, OS-50, RPC-24 ɢ ɞɪ.) 

1,85 / 0,83 Ɉɬɫɭɬɫɬɜɭɸɬ 
1,85-ɦɦ ɫɨɟɞɢɧɢɬɟɥɢ  

(APC-1,85, OS-65, VP, GPPO) 

1 / 0,534 Ɉɬɫɭɬɫɬɜɭɸɬ 
1-ɦɦ ɫɨɟɞɢɧɢɬɟɥɢ  
(APC-1,0, RPC-1,0) 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ 6 ɜ Ɋɨɫɫɢɣɫɤɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ ɨɬɫɭɬɫɬɜɭɟɬ 

ɩɪɟɟɦɫɬɜɟɧɧɨɫɬɶ ɩɨ ɱɟɬɵɪɟɦ ɢɡ ɫɟɦɢ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɬɢɩɚɦ 
ɫɨɟɞɢɧɢɬɟɥɟɣ. ȼ ɤɨɫɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɷɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɹɜɥɹɟɬɫɹ 
ɫɟɪɶɟɡɧɨɣ ɩɪɨɛɥɟɦɨɣ, ɬ.ɤ. ɫɭɳɟɫɬɜɟɧɧɚɹ ɞɨɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɟɬɪɚɧɫɥɹɰɢɨɧɧɵɯ 
ɩɨɥɟɡɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚ ɪɭɛɟɠɨɦ. Ʉɪɨɦɟ ɷɬɨɝɨ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɟɦɵɟ ɡɚɪɭɛɟɠɧɵɟ ɫɨɟɞɢɧɢɬɟɥɢ ɩɨ ɊɌɏ ɩɪɟɜɨɫɯɨɞɹɬ 
ɨɬɟɱɟɫɬɜɟɧɧɵɟ. ȼ ɢɡɞɟɥɢɹɯ ɜɨɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɪɢɦɟɧɟɧɢɟ ɡɚɪɭɛɟɠɧɵɯ 
ɫɨɟɞɢɧɢɬɟɥɟɣ ɱɚɫɬɨ ɧɟɞɨɩɭɫɬɢɦɨ, ɨɞɧɚɤɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ 
ɡɚɪɭɛɟɠɧɵɦɢ ɜɫɟ ɠɟ ɩɪɢɯɨɞɢɬɫɹ, ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢ ɧɚɫɬɪɨɣɤɟ 
ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɯɨɞɢɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɚɪɭɛɟɠɧɭɸ 
ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɬɟɯɧɢɤɭ (Keysight, Rohde$Schwarz, Tektronix ɢ ɞɪ.). 

Ɉɩɢɫɚɧɧɚɹ ɜɵɲɟ ɫɢɬɭɚɰɢɹ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɩɪɢɱɢɧ ɩɨɹɜɥɟɧɢɹ ɧɚ ɪɵɧɤɟ 
ɩɟɪɟɯɨɞɨɜ ɦɟɠɞɭ ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ ɢ ɢɦɩɨɪɬɧɵɦɢ ɫɨɟɞɢɧɢɬɟɥɹɦɢ. ɋɬɨɢɬ 
ɡɚɦɟɬɢɬɶ, ɱɬɨ ɧɟɫɦɨɬɪɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɢ ɩɪɢɝɨɞɧɵɦ ɤɚɛɟɥɹɦ 
ɧɟɤɨɬɨɪɵɯ ɬɢɩɨɜ ɢɡ ɬɚɛɥɢɰɵ 6, ɦɟɯɚɧɢɱɟɫɤɢ ɨɧɢ ɧɟ ɫɨɜɦɟɫɬɢɦɵ, ɬ.ɤ. ɜ 
ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɫɨɟɞɢɧɢɬɟɥɹɯ ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɬɪɢɱɟɫɤɚɹ ɪɟɡɶɛɚ, ɚ ɜ ɡɚɪɭɛɟɠɧɵɯ 
– ɞɸɣɦɨɜɚɹ. ȼ ɬɚɛɥɢɰɟ 7 ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɨɦɟɧɤɥɚɬɭɪɚ ɬɚɤɢɯ ɩɟɪɟɯɨɞɨɜ 
ɚɦɟɪɢɤɚɧɫɤɨɣ ɤɨɦɩɚɧɢɢ Spectrum, ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ Spectrum ɩɪɢɧɚɞɥɟɠɢɬ 
ɲɜɟɣɰɚɪɫɤɨɣ/ɧɟɦɟɰɤɨɣ Huber+Suchner. 
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Ɍɚɛɥɢɰɚ 7 – ɇɨɦɟɧɤɥɚɬɭɪɚ ɩɟɪɟɯɨɞɨɜ ɚɦɟɪɢɤɚɧɫɤɨɣ ɤɨɦɩɚɧɢɢ Spectrum 
ɂɧɬɟɪɮɟɣɫɵ ȼɟɪɯɧɹɹ ɪɚɛɨɱɚɹ 

ɱɚɫɬɨɬɚ, ȽȽɰ 
Ʉɋȼɇ, 
ɦɚɤɫ. 

Ɍɢɩ  

Ɍɢɩ N* - Ɍɢɩ III ** (ɬɪɚɤɬ 7 / 3,04 ɦɦ) 
N (ɪɨɡɟɬɤɚ) – Ɍɢɩ III  (ɪɨɡɟɬɤɚ) 18,0 1,15 8001-6F61-02 
N (ɪɨɡɟɬɤɚ) – Ɍɢɩ III  (ɜɢɥɤɚ) 18,0 1,15 8001-5M61-02 
N (ɜɢɥɤɚ) – Ɍɢɩ III  (ɪɨɡɟɬɤɚ) 18,0 1,15 8001-516F-02 
N (ɜɢɥɤɚ) – Ɍɢɩ III  (ɜɢɥɤɚ) 18,0 1,15 8001-5M51-02 
3,50*** - Ɍɢɩ IX , ɜɚɪ.3**** (ɬɪɚɤɬ 3,5 ɦɦ) 
PC3.5 (ɪɨɡɟɬɤɚ) – Ɍɢɩ XI , ɜɚɪ.3 (ɪɨɡɟɬɤɚ) 26,5 1,15 8001-9F92-02 
PC3.5 (ɪɨɡɟɬɤɚ) – Ɍɢɩ XI , ɜɚɪ.3 (ɜɢɥɤɚ) 26,5 1,15 8001-9M92-02 
PC3.5 (ɜɢɥɤɚ) – Ɍɢɩ XI , ɜɚɪ.3 (ɪɨɡɟɬɤɚ) 26,5 1,15 8001-9F91-02 
PC3.5 (ɜɢɥɤɚ) – Ɍɢɩ XI , ɜɚɪ.3 (ɜɢɥɤɚ) 26,5 1,15 8001-9M91-02 
* - N-ɬɢɩ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ MIL-STD-348A/304, ɪɟɡɶɛɚ 5/8-24 UNEF-2A/2B (ɞɸɣɦɨɜɚɹ); 
** - «ɗɤɫɩɟɪɬɢɡɚ», ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 13317-89, 51914-2002, ɪɟɡɶɛɚ M16x-6g/6H 
(ɦɟɬɪɢɱɟɫɤɚɹ); 
*** - 3,5 ɦɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ IEC 60169-23, ɪɟɡɶɛɚ ¼-36 UNS-2A/2B (ɞɸɣɦɨɜɚɹ), ɫɨɜɦɟɫɬɢɦ ɫ 
SMA, SK; 
**** - «Ƚɪɚɞ», ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 13317-89, 51914-2002, ɪɟɡɶɛɚ M6x0,75-6g/6H (ɦɟɬɪɢɱɟɫɤɚɹ). 

 
ȼɧɟɲɧɢɣ ɜɢɞ ɬɚɤɨɝɨ ɩɟɪɟɯɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 28. 
 

 
 

Ɋɢɫɭɧɨɤ 28 – ȼɧɟɲɧɢɣ ɜɢɞ ɩɟɪɟɯɨɞɚ ɚɦɟɪɢɤɚɧɫɤɨɣ ɤɨɦɩɚɧɢɢ Spectrum 
 
ȼ Ɋɨɫɫɢɢ ɷɬɢ ɩɟɪɟɯɨɞɵ ɩɨɫɬɚɜɥɹɸɬɫɹ ɨɮɢɰɢɚɥɶɧɵɦ ɞɢɥɟɪɨɦ Huber + 

Suchner ɤɨɦɩɚɧɢɟɣ «ɇɄɌ». 
ɉɪɢ ɷɬɨɦ ɪɚɛɨɬɵ ɩɨ ɨɫɜɨɟɧɢɸ ɢɦɩɨɪɬɨ-ɫɨɜɦɟɫɬɢɦɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ 

ɜɟɞɭɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɚɤɬɢɜɧɨ. ɂɡ-ɡɚ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɢ ɫɩɪɨɫ ɧɚ ɧɢɯ ɛɨɥɶɲɨɣ. 
Ʉɪɨɦɟ ɤɨɦɦɟɪɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ ɜ ɷɬɢɯ ɪɚɛɨɬɚɯ ɡɚɢɧɬɟɪɟɫɨɜɚɧɨ ɆɈ ɊɎ.  

Ʌɢɞɟɪɨɦ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ Ɋɑ ɫɨɟɞɢɧɢɬɟɥɟɣ ɜ Ɋɨɫɫɢɢ ɹɜɥɹɟɬɫɹ 
ɎȽɍɉ ɉɈ «Ɉɤɬɹɛɪɶ», ɜ ɧɨɦɟɧɤɥɚɬɭɪɟ ɤɨɬɨɪɨɝɨ ɛɨɥɟɟ 250 ɧɟɝɟɪɦɟɬɢɱɧɵɯ 
ɬɢɩɨɜ ɫɨɟɞɢɧɢɬɟɥɟɣ ɢ 40 ɝɟɪɦɟɬɢɱɧɵɯ, ɜɵɩɨɥɧɟɧɧɵɯ ɩɨ [15 – 18], ɜɫɟ ɨɧɢ 
ɢɦɟɸɬ ɦɟɬɪɢɱɟɫɤɭɸ ɪɟɡɶɛɭ ɢ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɱɚɫɬɨɬɟ 18 ȽȽɰ. Ɉɞɧɚɤɨ, ɜ 
ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɤɨɦɩɚɧɢɹ ɚɤɬɢɜɧɨ ɨɛɧɨɜɥɹɟɬ ɩɚɪɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɧɚɧɢɦɚɟɬ ɩɟɪɫɨɧɚɥ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ "ɪɚɞɢɨɱɚɫɬɨɬɧɵɟ 
ɫɨɟɞɢɧɢɬɟɥɢ". ɇɟɞɚɜɧɨ ɜ ɧɨɦɟɧɤɥɚɬɭɪɟ ɎȽɍɉ ɉɈ «Ɉɤɬɹɛɪɶ» ɩɨɹɜɢɥɢɫɶ 
ɫɨɟɞɢɧɢɬɟɥɢ ɫ ɪɟɡɶɛɨɣ ɫɬɚɧɞɚɪɬɚ 0,25-36UNS, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ 
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ɫɨɜɦɟɫɬɢɦɵ ɫ SMA, 3.5 ɢ 2.92 (ɫ ɨɝɪɚɧɢɱɟɧɢɹɦɢ) ɢ ɫ ɪɚɛɨɱɟɣ ɱɚɫɬɨɬɨɣ ɞɨ 26,5 
ȽȽɰ. ȼɧɟɲɧɢɣ ɜɢɞ ɬɚɤɢɯ ɫɨɟɞɢɧɢɬɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 29. 

  

 
 

Ɋɢɫɭɧɨɤ 29 – ɋɨɜɦɟɫɬɢɦɵɟ ɫ ɢɦɩɨɪɬɧɵɦɢ ɫɨɟɞɢɧɢɬɟɥɢ ɎȽɍ ɉɈ «Ɉɤɬɹɛɪɶ» 
 
ɇɚ ɪɢɫɭɧɤɟ 29 (ɫɥɟɜɚ) ɜɢɞɧɵ ɨɬɜɟɪɫɬɢɹ ɜ ɧɚ ɤɨɪɩɭɫɟ ɫɨɟɞɢɧɢɬɟɥɹ – ɷɬɨ 

ɦɨɠɟɬ ɨɡɧɚɱɚɬɶ, ɱɬɨ ɩɪɟɞɩɪɢɹɬɢɟ ɝɨɬɨɜɢɬɫɹ ɜɵɩɭɫɬɢɬɶ ɜɟɪɫɢɸ ɷɬɨɝɨ 
ɫɨɟɞɢɧɢɬɟɥɹ ɞɥɹ ɪɚɛɨɬɵ ɜ ɭɫɥɨɜɢɹɯ ɬɟɪɦɨɜɚɤɭɭɦɧɨɣ ɤɚɦɟɪɵ (ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɜ 
ɭɫɥɨɜɢɹɯ ɤɨɫɦɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ). 

Ʉɪɨɦɟ ɎȽɍɉ «Ɉɤɬɹɛɪɶ» ɫɨɡɞɚɬɶ ɛɨɥɟɟ-ɦɟɧɟɟ ɨɬɥɚɠɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɫɦɨɝɥɢ: ɈȺɈ ɐɇɂɂɂȺ, ɇɉɎ «Ɇɢɤɪɚɧ», ɈɈɈ «Ⱥɦɢɬɪɨɧ», ȺɈ ɇɂɉɂ 
«Ʉɜɚɪɰ», ɇɉɉ «ɋɩɟɰɤɚɛɟɥɶ», ɎȽɍɉ ɇɉɉ «ɂɫɬɨɤ», ɈȺɈ «ɂɊɁ». Ȼɨɥɟɟ 
ɩɨɞɪɨɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɢɯ ɩɪɨɞɭɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɨɮɢɰɢɚɥɶɧɵɯ ɫɚɣɬɚɯ ɢ 
ɜ [18] (ɱɚɫɬɶ ɢɧɮɨɪɦɚɰɢɢ ɜ [18] ɭɫɬɚɪɟɥɚ ɧɚ ɦɨɦɟɧɬ ɧɚɩɢɫɚɧɢɹ ɪɚɛɨɬɵ).



4 ɉɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɩɚɣɤɢ ɫɨɟɞɢɧɢɬɟɥɟɣ 
 
ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɚɣɤɢ ɨɛɨɣɦɵ ɤɨɚɤɫɢɚɥɶɧɵɯ 

ɫɨɟɞɢɧɢɬɟɥɟɣ ɋȼɑ ɫɨɫɬɨɢɬ ɢɡ ɩɨɡɢɰɢɨɧɟɪɚ 2, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɮɢɤɫɚɰɢɸ 
ɫɨɟɞɢɧɢɬɟɥɹ, ɝɟɧɟɪɚɬɨɪɚ Ɍȼɑ ɫ ɢɧɞɭɤɰɢɨɧɧɨɣ ɨɯɥɚɠɞɚɟɦɨɣ ɤɚɬɭɲɤɨɣ 7, 
ɫɨɡɞɚɸɳɟɝɨ ɢɧɞɭɤɰɢɨɧɧɵɟ ɬɨɤɢ (ɬɨɤɢ Ɏɭɤɨ) ɜ ɡɚɝɨɬɨɜɤɟ, ɩɢɪɨɦɟɬɪɢɱɟɫɤɨɝɨ 
ɬɟɪɦɨɦɟɬɪɚ (ɩɢɪɨɦɟɬɪɚ) 3, ɮɢɤɫɢɪɭɸɳɟɝɨ ɬɟɦɩɟɪɚɬɭɪɭ ɨɛɨɣɦɵ, ɤɨɧɬɪɨɥɥɟɪɚ 4, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɚɧɚɥɢɡ ɬɟɤɭɳɟɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɝɨ ɬɚɣɦɟɪɚ 5, 
ɭɩɪɚɜɥɹɸɳɟɝɨ ɒɂɆ ɤɨɧɬɪɨɥɥɟɪɨɦ 6, ɡɚɞɚɸɳɢɦ ɧɟɨɛɯɨɞɢɦɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ 
ɝɟɧɟɪɚɬɨɪɚ Ɍȼɑ, ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 8, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɩɢɬɚɧɢɟ 
ɝɟɧɟɪɚɬɨɪɚ Ɍȼɑ, ɪɟɡɟɪɜɭɚɪɚ-ɨɯɥɚɞɢɬɟɥɹ ɫ ɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ 9, 
ɨɫɭɳɟɫɬɜɥɹɸɳɟɝɨ ɨɯɥɚɠɞɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ Ɍȼɑ ɢ ɢɧɞɭɤɰɢɨɧɧɨɣ ɤɚɬɭɲɤɢ. 

ɇɚ ɪɢɫɭɧɤɟ 30 ɩɪɟɞɫɬɚɜɥɟɧɚ ɛɥɨɤ-ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 
ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɚɣɤɢ ɨɛɨɣɦɵ ɤɨɚɤɫɢɚɥɶɧɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ ɋȼɑ. 
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Ɋɢɫɭɧɨɤ 30 – Ȼɥɨɤ-ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɚɣɤɢ 
ɫɨɟɞɢɧɢɬɟɥɟɣ 

 
ɉɪɟɢɦɭɳɟɫɬɜɨ ɩɪɟɞɥɚɝɚɟɦɨɣ ɭɫɬɚɧɨɜɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: 
1 ɉɚɣɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɧɞɭɤɰɢɨɧɧɵɦ ɫɩɨɫɨɛɨɦ (ɛɟɡ ɩɪɢɤɨɫɧɨɜɟɧɢɹ 

ɠɚɥɚ ɩɚɹɥɶɧɢɤɚ ɤ ɡɚɝɨɬɨɜɤɟ), ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɞɟɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɩɪɢɩɨɹ ɩɨ ɫɩɚɢɜɚɟɦɵɦ ɩɨɜɟɪɯɧɨɫɬɹɦ. 

2 Ȼɥɚɝɨɞɚɪɹ ɩɪɢɦɟɧɟɧɢɸ ɒɂɆ ɜɨɡɦɨɠɧɨ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ 
ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ, ɧɟ ɨɩɚɫɚɹɫɶ ɩɟɪɟɝɪɟɜɚ ɞɢɷɥɟɤɬɪɢɤɚ ɜ ɤɚɛɟɥɟ, ɢɥɢ 
(ɧɚɨɛɨɪɨɬ) ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɝɥɭɛɢɧɵ ɩɚɣɤɢ. 

3 ɉɪɢɦɟɧɟɧɢɟ ɩɢɪɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɟɪɦɨɦɟɬɪɚ (ɩɢɪɨɦɟɬɪɚ) ɩɨɡɜɨɥɹɟɬ 
ɨɪɝɚɧɢɡɨɜɚɬɶ ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ (ɱɟɪɟɡ ɤɨɧɬɪɨɥɥɟɪ 4) ɢ ɨɩɬɢɦɚɥɶɧɵɣ ɪɟɠɢɦ ɛɭɞɟɬ 
ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

4 ɉɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɚɟɬɫɹ ɱɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤɬɨɪ – ɪɟɡɭɥɶɬɚɬ ɧɟ ɡɚɜɢɫɢɬ 
ɨɬ ɤɜɚɥɢɮɢɤɚɰɢɢ ɨɩɟɪɚɬɨɪɚ. 
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Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɥɭɚɜɬɨɦɚɬ ɞɥɹ ɡɚɩɚɣɤɢ 
ɨɛɨɣɦɵ ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɫɨɟɞɢɧɢɬɟɥɹ (ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɬɢɩɚ SMA) ɤ ɨɩɥɟɬɤɟ 
ɤɚɛɟɥɹ. ɉɪɨɰɟɫɫ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɣ, ɩɨɬɨɦɭ ɱɬɨ ɭɫɬɚɧɨɜɤɚ ɨɩɟɪɚɬɨɪ ɜɪɭɱɧɭɸ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɜ ɩɨɡɢɰɢɨɧɟɪ ɨɛɨɣɦɭ ɢ ɤɚɛɟɥɶ.  

Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɫɥɟɞɭɸɳɢɣ: 
1Ɉɩɟɪɚɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɜ ɩɨɡɢɰɢɨɧɟɪ ɨɛɨɣɦɭ (ɤɨɪɩɭɫ) ɫɨɟɞɢɧɢɬɟɥɹ 

SMA. ɉɨɡɢɰɢɨɧɟɪ ɭɫɬɪɨɟɧ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɟɝɨ ɪɚɛɨɱɚɹ ɱɚɫɬɶ ɩɨɜɬɨɪɹɟɬ 
ɨɬɜɟɬɧɭɸ ɱɚɫɬɶ ɦɨɧɬɢɪɭɟɦɨɝɨ ɫɨɟɞɢɧɢɬɟɥɹ (ɧɚ ɩɪɚɤɬɢɤɟ ɷɬɨ ɢ ɟɫɬɶ ɨɬɜɟɬɧɚɹ 
ɱɚɫɬɶ, ɡɚɤɪɟɩɥɟɧɧɚɹ ɧɚ ɤɨɧɰɟ ɰɟɧɬɪɢɪɭɸɳɟɝɨ ɲɬɨɤɚ). 

2 Ɉɩɟɪɚɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɤɚɛɟɥɶ ɫ ɩɪɢɩɚɹɧɧɵɦ ɫɨɟɞɢɧɢɬɟɥɟɦ 
ɰɟɧɬɪɚɥɶɧɨɣ ɠɢɥɵ ɢ ɧɚɧɟɫɟɧɧɵɦ ɮɥɸɫɨɦ ɧɚ ɨɩɥɟɬɤɭ ɜ ɨɛɨɣɦɭ ɢ ɮɢɤɫɢɪɭɟɬ ɟɝɨ 
ɜ ɩɨɡɢɰɢɨɧɟɪɟ ɩɪɢ ɩɨɦɨɳɢ ɮɬɨɪɨɩɥɚɫɬɨɜɵɯ ɩɨɞɠɢɦɧɵɯ ɝɭɛɨɤ. 

3 Ɉɩɟɪɚɬɨɪ ɧɚɠɚɬɢɟɦ ɧɚ ɩɟɞɚɥɶ ɢ ɡɚɩɭɫɤɚɟɬ ɝɨɥɨɜɤɭ ɝɟɧɟɪɚɬɨɪɚ Ɍȼɑ. 
4 ɉɟɪɟɦɟɧɧɨɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɫɨɡɞɚɧɧɨɟ ɤɚɬɭɲɤɨɣ, ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɝɟɧɟɪɚɬɨɪɚ Ɍȼɑ ɜɵɡɵɜɚɟɬ ɜ ɨɛɨɣɦɟ ɫɨɟɞɢɧɢɬɟɥɹ ɜɢɯɪɟɜɵɟ ɬɨɤɢ 
(ɢɧɞɭɤɰɢɨɧɧɵɟ ɬɨɤɢ, ɬɨɤɢ Ɏɭɤɨ), ɤɨɬɨɪɵɟ ɧɚɝɪɟɜɚɸɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɛɨɣɦɭ, 
ɩɪɢɩɨɣ ɢ ɨɩɥёɬɤɭ ɤɚɛɟɥɹ. 

5 ɂɧɮɪɚɤɪɚɫɧɨɟ ɢɡɥɭɱɟɧɢɟ ɨɬ ɧɚɝɪɟɜɚɟɦɨɣ ɨɛɨɣɦɵ ɮɢɤɫɢɪɭɟɬɫɹ 
ɩɢɪɨɦɟɬɪɨɦ ɢ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ ɨɰɟɧɢɜɚɟɬɫɹ ɤɨɧɬɪɨɥɥɟɪɨɦ ɬɟɦɩɟɪɚɬɭɪɵ. 

6 Ʉɨɧɬɪɨɥɥɟɪ ɬɟɦɩɟɪɚɬɭɪɵ ɮɨɪɦɢɪɭɟɬ ɭɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ ɞɥɹ 
ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɝɨ ɬɚɣɦɟɪɚ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ Ɍȼɑ, ɚ ɬɚɤ ɠɟ 
ɭɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ ɞɥɹ ɒɂɆ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬ ɫɤɜɚɠɧɨɫɬɶ, ɜɥɢɹɸɳɭɸ 
ɧɚ ɫɤɨɪɨɫɬɶ ɧɚɝɪɟɜɚ ɨɛɨɣɦɵ.  

7 Ƚɟɧɟɪɚɬɨɪ ɩɪɨɞɨɥɠɚɟɬ ɮɨɪɦɢɪɨɜɚɬɶ ɢɦɩɭɥɶɫɵ ɬɨɤɚ ɧɟɨɛɯɨɞɢɦɨɣ 
ɫɤɜɚɠɧɨɫɬɢ ɜ ɤɚɬɭɲɤɟ ɧɚ ɱɚɫɬɨɬɟ 40 ɤȽɰ (ɩɢɬɚɹɫɶ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ) ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɩɨɥɭɱɢɬ ɫɢɝɧɚɥ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɩɨ ɨɞɧɨɦɭ ɢɡ ɞɜɭɯ 
ɫɨɛɵɬɢɣ: ɨɤɨɧɱɚɧɢɟ ɪɚɡɪɟɲɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚɝɪɟɜɚ, ɥɢɛɨ ɞɨɫɬɢɠɟɧɢɟ ɡɚɞɚɧɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɫɢɝɧɚɥ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɩɨɞɚɟɬɫɹ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɵɦ ɬɚɣɦɟɪɨɦ, ɜɨ ɜɬɨɪɨɦ – ɤɨɧɬɪɨɥɥɟɪɨɦ ɬɟɦɩɟɪɚɬɭɪɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ Ɍȼɑ ɜɵɛɪɚɧ ɚɜɬɨɝɟɧɟɪɚɬɨɪ ɧɚ ɛɚɡɟ IGBT ɦɨɞɭɥɹ ɫ 
ɪɚɛɨɱɢɦ ɞɢɚɩɚɡɨɧɨɦ ɱɚɫɬɨɬ 22 – 32 ɤȽɰ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɩɨɥɟɡɧɨɣ ɦɨɳɧɨɫɬɶɸ 8 
ɤȼɬ. Ɇɨɞɭɥɶ IGBT ɩɢɬɚɟɬɫɹ ɜɵɩɪɹɦɥɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɫɟɬɢ ɩɨɪɹɞɤɚ 290ȼ. 
ɋɨɝɥɚɫɨɜɚɧɢɟ ɫ ɨɯɥɚɠɞɚɟɦɨɣ ɢɧɞɭɤɰɢɨɧɧɨɣ ɤɚɬɭɲɤɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɫɨɝɥɚɫɭɸɳɟɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɫɟɪɞɟɱɧɢɤ ɜɵɩɨɥɧɟɧ ɢɡ ɮɟɪɪɢɬɚ). 
Ʉɨɧɞɟɧɫɚɬɨɪ ɋ1 ɨɛɪɚɡɭɟɬ ɫ ɤɚɬɭɲɤɨɣ L1 ɤɨɥɟɛɚɬɟɥɶɧɵɣ ɤɨɧɬɭɪ, ɦɚɤɫɢɦɚɥɶɧɚɹ 
ɞɨɛɪɨɬɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɚ ɪɚɛɨɱɟɣ ɱɚɫɬɨɬɟ 30 ɄȽɰ. ɉɪɢ ɷɬɨɦ 
ɞɨɛɪɨɬɧɨɫɬɶ ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɤɨɧɬɭɪɚ ɧɢɡɤɚɹ (ɱɬɨ ɧɟ ɭɝɪɨɠɚɟɬ IGBT ɦɨɞɭɥɸ 
ɛɥɚɝɨɞɚɪɹ ɧɢɡɤɨɦɭ ɜɧɭɬɪɟɧɧɟɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɜ ɨɬɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ, IGBT 
ɪɚɛɨɬɚɟɬ ɜ ɤɥɸɱɟɜɨɦ ɪɟɠɢɦɟ). ɗɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɩɨɡɜɨɥɹɟɬ: 

 ɦɟɧɹɬɶ ɤɨɧɮɢɝɭɪɚɰɢɸ ɤɚɬɭɲɤɢ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɧɚɝɪɟɜɚ ɛɟɡ 
ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɫɧɢɠɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; 

 ɩɨɦɟɳɚɬɶ ɜɧɭɬɪɶ ɤɚɬɭɲɤɢ ɨɛɨɣɦɵ ɢɡ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɛɟɡ 
ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɫɧɢɠɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

Ɉɯɥɚɠɞɚɸɳɚɹ ɠɢɞɤɨɫɬɶ (ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ ɫɦɹɝɱɟɧɧɚɹ ɜɨɞɚ) 
ɰɢɪɤɭɥɢɪɭɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨ ɞɜɭɦ ɤɨɧɬɭɪɚɦ: ɤɨɧɬɭɪ ɨɯɥɚɠɞɟɧɢɹ IGBT 
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ɦɨɞɭɥɹ ɢ ɤɚɬɭɲɤɚ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɧɚɝɪɟɜɚ. Ⱦɚɜɥɟɧɢɟ ɫɨɡɞɚɟɬɫɹ ɜɢɧɬɨɜɵɦ 
ɧɚɫɨɫɨɦ, ɩɨɝɪɭɠɟɧɧɵɦ ɜ ɪɟɡɟɪɜɭɚɪ – ɨɯɥɚɞɢɬɟɥɶ ɨɛɴɟɦɨɦ 125 ɥɢɬɪɨɜ. 

ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɧɚɝɪɟɜɚ ɨɛɨɣɦɵ ɫɨɟɞɢɧɢɬɟɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 31. 



 

47 

 

 
Ɋɢɫɭɧɨɤ 31 – ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɧɚɝɪɟɜɚ ɨɛɨɣɦɵ ɫɨɟɞɢɧɢɬɟɥɹ 
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ɇɚ ɪɢɫɭɧɤɟ 32 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɨɛɪɚɠɟɧɢɟ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ ɭɫɬɚɧɨɜɤɢ 
ɞɥɹ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɡɚɞɟɥɤɢ ɫɨɟɞɢɧɢɬɟɥɟɣ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɡɚɝɨɬɨɜɤɨɣ 
ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ. 

 

 
 

Ɋɢɫɭɧɨɤ 32 – Ɋɚɛɨɱɚɹ ɨɛɥɚɫɬɶ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɡɚɞɟɥɤɢ 
ɫɨɟɞɢɧɢɬɟɥɟɣ 

 
Ʉɪɨɦɟ ɭɫɬɪɨɣɫɬɜɚ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɧɚɝɪɟɜɚ ɜ ɫɨɫɬɚɜ ɭɫɬɚɧɨɜɤɢ ɜɯɨɞɢɬ 

ɬɚɤɠɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɣɤɢ ɫɨɟɞɢɧɢɬɟɥɟɣ ɰɟɧɬɪɚɥɶɧɨɣ ɠɢɥɵ, ɜɵɩɨɥɧɟɧɧɨɟ ɧɚ 
ɛɚɡɟ «ɬɟɪɦɨɩɢɧɰɟɬɚ». ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ 
ɨɞɧɨɤɨɧɬɭɪɧɵɣ ɬɟɪɦɨɩɢɧɰɟɬ, ɢɡɨɛɪɚɠɟɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 33, ɬɚɤ ɢ 
ɞɜɭɯɤɨɧɬɭɪɧɵɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 34, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ 
ɦɨɧɬɢɪɭɟɦɨɝɨ ɫɨɟɞɢɧɢɬɟɥɹ.  
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Ɋɢɫɭɧɨɤ 33 – Ɉɞɧɨɤɨɧɬɭɪɧɵɣ ɬɟɪɦɨɩɢɧɰɟɬ 
 

 
 

Ɋɢɫɭɧɨɤ 34 – Ⱦɜɭɯɤɨɧɬɭɪɧɵɣ ɬɟɪɦɨɩɢɧɰɟɬ 
 
ɍɫɬɪɨɣɫɬɜɨ ɩɚɣɤɢ ɰɟɧɬɪɚɥɶɧɨɣ ɠɢɥɵ ɫɨɟɞɢɧɢɬɟɥɟɣ ɦɨɠɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ (ɫ ɤɨɧɬɪɨɥɟɦ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɨɫɪɟɞɫɬɜɚɦ ɩɢɪɨɦɟɬɪɚ), ɬɚɤ ɢ ɜ ɪɭɱɧɨɦ (ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɦɨɳɧɨɫɬɶɸ 
ɨɩɟɪɚɬɨɪɨɦ ɜ ɩɪɨɰɟɫɫɟ ɨɬɪɚɛɨɬɤɢ ɪɟɠɢɦɨɜ ɩɚɣɤɢ). Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɞɜɚ ɤɨɧɬɪɨɥɥɟɪɚ ɬɟɪɦɨɩɢɧɰɟɬɚ. ɇɚ ɪɢɫɭɧɤɟ 35 ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɫɯɟɦɚ ɫɢɥɨɜɨɝɨ ɛɥɨɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ (ɒɂɆ) ɬɟɪɦɨɩɢɧɰɟɬɚ. 

 



 

50 

 
 

Ɋɢɫɭɧɨɤ 35 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɢɥɨɜɨɝɨ ɛɥɨɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɬɟɪɦɨɩɢɧɰɟɬɚ 
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ɋɢɥɨɜɨɣ ɛɥɨɤ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɩɨɫɬɪɨɟɧ ɧɚ ɛɚɡɟ  
ɒɂɆ-ɤɨɧɬɪɨɥɥɟɪɚ TL494CN. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɝɪɟɜɚ ɪɟɝɭɥɢɪɭɟɬɫɹ 
ɩɨɫɪɟɞɫɬɜɚɦ ɢɡɦɟɧɟɧɢɹ ɫɤɜɚɠɧɨɫɬɢ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ (IGBT ɬɪɚɧɡɢɫɬɨɪɵ 
IRF840 ɪɚɛɨɬɚɸɬ ɜ ɤɥɸɱɟɜɨɦ ɪɟɠɢɦɟ). ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɞɨɛɢɬɶɫɹ ɦɚɤɫɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 94% (ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɮɟɪɪɢɬɨɜɵɯ ɫɟɪɞɟɱɧɢɤɨɜ ɮɢɪɦɵ EPCOS) ɢ ɫɢɥɨɜɨɝɨ 
ɜɵɯɨɞɧɨɝɨ ɤɚɛɟɥɹ ɫɟɱɟɧɢɟɦ 6 ɦɦ2.  

ɍɩɪɚɜɥɟɧɢɟ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɛɥɨɤɚ 
ɭɩɪɚɜɥɟɧɢɹ, ɩɨɫɬɪɨɟɧɧɨɝɨ ɩɨ ɤɥɚɫɫɢɱɟɫɤɨɣ ɚɪɯɢɬɟɤɬɭɪɟ ɫɯɟɦ ɫ 8-,ɛɢɬɧɵɦɢ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚɦɢ ɫɟɦɟɣɫɬɜɚ Atmel Mega (AtMega 328PU). 
Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ ɫɱɢɬɵɜɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɫ ɩɢɪɨɦɟɬɪɚ ɢ ɮɨɪɦɢɪɭɟɬ 
ɭɩɪɚɜɥɹɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɩɨɞɚɟɬɫɹ ɧɚ ɜɵɜɨɞ 1 Ɇɋ TL494CN ɱɟɪɟɡ 
ɪɟɡɢɫɬɨɪ R17. ȼɧɭɬɪɟɧɧɹɹ ɫɯɟɦɚ ɒɂɆ – ɤɨɧɬɪɨɥɥɟɪɚ (ɩɨɹɫɧɹɸɳɚɹ ɥɨɝɢɤɭ 
ɟɝɨ ɪɚɛɨɬɵ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 36. 

 



 

52 

 

 
 

Ɋɢɫɭɧɨɤ 36 – ȼɧɭɬɪɟɧɧɹɹ ɫɯɟɦɚ ɒɂɆ-ɤɨɧɬɪɨɥɥɟɪɚ 
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Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɠɢɦ ɩɚɣɤɢ ɨɬɥɢɱɧɨ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥ ɫɟɛɹ ɩɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɢɡɞɟɥɢɣ ɫ ɨɬɪɚɛɨɬɚɧɧɵɦɢ (ɢɡɜɟɫɬɧɵɦɢ ɡɚɪɚɧɟɟ) ɬɟɩɥɨɜɵɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɨɰɟɫɫɚ ɩɚɣɤɢ. ɉɪɢ ɷɬɨɦ, ɟɫɥɢ ɬɟɩɥɨɜɵɟ ɩɚɪɚɦɟɬɪɵ (ɪɟɠɢɦ 
ɩɚɣɤɢ) – ɧɟɢɡɜɟɫɬɧɵ ɩɨɞɨɛɪɚɬɶ ɩɪɚɜɢɥɶɧɭɸ ɩɟɪɟɞɚɬɨɱɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 
ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɩɪɚɜɥɹɸɳɟɝɨ ɫɢɝɧɚɥɚ ɩɪɨɛɥɟɦɚɬɢɱɧɨ. ɉɨɷɬɨɦɭ 
ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɡɚɞɟɥɤɢ ɫɨɟɞɢɧɢɬɟɥɟɣ ɫɧɚɛɠɟɧɚ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɫɢɥɨɜɵɦ ɛɥɨɤɨɦ ɬɟɪɦɨɩɢɧɰɟɬɚ ɫ ɪɭɱɧɨɣ ɪɟɝɭɥɢɪɨɜɤɨɣ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɧɚɝɪɟɜɚ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɨɩɟɪɚɬɨɪɭ ɩɨɞɨɛɪɚɬɶ 
ɪɟɠɢɦɵ ɩɚɣɤɢ ɞɥɹ ɧɨɜɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ «ɢɧɬɭɢɬɢɜɧɨ» ɢ ɨɩɢɪɚɹɫɶ ɧɚ 
ɨɬɪɚɛɨɬɚɧɧɵɟ ɞɚɧɧɵɟ ɧɚɫɬɪɨɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɝɪɟɜɚ ɜ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. ɋɯɟɦɚ ɫɢɥɨɜɨɝɨ ɛɥɨɤɚ ɬɟɪɦɨɩɢɧɰɟɬɚ ɫ ɪɭɱɧɵɦ 
ɭɩɪɚɜɥɟɧɢɟɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 37. 

 

 
 

Ɋɢɫɭɧɨɤ 37 – ɋɯɟɦɚ ɫɢɥɨɜɨɝɨ ɛɥɨɤɚ ɬɟɪɦɨɩɢɧɰɟɬɚ ɫ ɪɭɱɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ 
 
Ɋɟɡɢɫɬɨɪ R2 ɜɵɩɨɥɧɹɟɬ ɪɨɥɶ ɬɨɤɨɜɨɝɨ ɲɭɧɬɚ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɮɨɪɦɢɪɨɜɚɧɢɹ «ɡɟɪɤɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ» ɧɚ ɜɯɨɞɟ Ⱥɐɉ 2 ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ 
ɍɍ. ɉɪɹɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɯɨɞɟ Ⱥɐɉ 1 ɍɍ ɮɨɪɦɢɪɭɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ 
ɜɵɯɨɞɚ ɩɨɧɢɠɚɸɳɟɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɊ2. Ɋɟɝɭɥɢɪɭɟɦɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɌɊ1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɞɫɬɪɨɣɤɢ ɨɩɟɪɚɬɨɪɨɦ ɜ ɪɭɱɧɨɦ ɪɟɠɢɦɟ. ɉɟɞɚɥɶ 
ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɞɚɧɢɹ ɞɥɢɬɟɥɶɧɨɫɬɢ ɧɚɝɪɟɜɚ ɨɩɟɪɚɬɨɪɨɦ ɜ ɪɭɱɧɨɦ 
ɪɟɠɢɦɟ. Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɟɬ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢ 
ɦɨɳɧɨɫɬɶ ɪɚɛɨɬɵ ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɬɟɪɦɨɩɢɧɰɟɬɚ ɢ ɩɨɡɜɨɥɹɟɬ 
ɨɩɟɪɚɬɨɪɭ ɫɨɯɪɚɧɢɬɶ ɞɨ 64 ɪɟɠɢɦɨɜ ɧɚɝɪɟɜɚ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ). 
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ȼ ɬɚɛɥɢɰɟ 8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɤɨɧɬɪɨɥɥɟɪɚ ɫɢɥɨɜɨɝɨ ɛɥɨɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɬɟɪɦɨɩɢɧɰɟɬɚ. 
Ɍɚɛɥɢɰɚ 8 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɧɬɪɨɥɥɟɪɚ ɫɢɥɨɜɨɝɨ ɛɥɨɤɚ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɬɟɪɦɨɩɢɧɰɟɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ȼ 200 – 250 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ȼɬ 170 
ɉɪɟɞɨɯɪɚɧɢɬɟɥɶ Ⱥ 4 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɢɧɫɬɪɭɦɟɧɬɚ ȼɬ 159,8 
ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɛɥɨɤɚ (ɦɚɤɫɢɦɚɥɶɧɨɟ ɧɚ 

ɯɨɥɨɫɬɨɦ ɯɨɞɭ) ȼ 2,5 

Ʉɨɥɥɢɱɟɫɬɜɨ ɜɢɞɨɜ ɢɧɫɬɪɭɦɟɧɬɨɜ ɲɬ 2 
Ʉɨɥɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ ɧɚɝɪɟɜɚ ɤɚɠɞɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɲɬ 2000 

Ɇɢɧɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɝɪɟɜɚ % 0 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɝɪɟɜɚ % 100 

ɒɚɝ ɭɫɬɚɧɨɜɤɢ ɧɚɝɪɟɜɚ % 1 
Ɇɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɧɚɪɝɪɟɜɚ ɫ - 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɧɚɝɪɟɜɚ ɫ - 
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5 Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɩɚɣɤɢ 
ɫɨɟɞɢɧɢɬɟɥɟɣ 

 
Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɛɵɥɚ ɩɪɨɬɟɫɬɢɪɨɜɚɧɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ 

ɩɨ ɫɨɡɞɚɧɢɸ ɩɪɨɛɧɵɯ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ, ɪɚɞɢɨɱɚɫɬɨɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɤɨɬɨɪɵɯ ɛɵɥɢ ɢɡɦɟɪɟɧɵ ɩɪɢ ɩɨɦɨɳɢ ȼȺɐ N5244A. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 38 ɢ 39 (Ʉɋȼɧ ɢ ɩɟɪɟɞɚɬɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ S21 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). 

 

 
 

Ɋɢɫɭɧɨɤ 38 – Ʉɋȼɧ ɬɟɫɬɨɜɨɣ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ 
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Ɋɢɫɭɧɨɤ 39 – ɉɟɪɟɞɚɬɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɫɬɨɜɨɣ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ
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6 Ɍɟɯɧɨɥɨɝɢɹ ɫɨɡɞɚɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɢ ɩɨɞɬɜɟɪɠɞɟɧɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

 
6.1 Ɍɟɯɧɨɥɨɝɢɹ ɫɨɡɞɚɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ 
 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɣ ɤɚɛɟɥɶɧɨɣ 

ɫɛɨɪɤɢ ɫ ɫɨɟɞɢɧɢɬɟɥɹɦɢ ɬɢɩɨɜ SK, SMA, N, PC3,5, TNC, BNC ɦɟɬɨɞɨɦ 
ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɚɣɤɢ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 8. 

Ɉɛɪɟɡɤɚ ɤɚɛɟɥɹ ɢ ɡɚɱɢɫɬɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɡɚɱɢɫɬɧɨɝɨ 
ɫɬɚɧɤɚ ɫ ɱɢɫɥɨ-ɩɪɨɝɪɚɦɦɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ Coax Strip 5500, ɤɨɬɨɪɵɣ 
ɩɨɡɜɨɥɹɟɬ:  

ɚ) ɜɵɩɨɥɧɢɬɶ ɬɨɪɰɨɜɤɭ ɤɚɛɟɥɹ; 
ɛ) ɭɞɚɥɢɬɶ ɜɧɟɲɧɸɸ ɢɡɨɥɹɰɢɸ, ɨɩɥɟɬɤɭ, ɮɨɥɶɝɭ ɢ ɞɢɷɥɟɤɬɪɢɤ ɧɚ 

ɭɱɚɫɬɤɚɯ ɬɪɟɛɭɟɦɨɣ ɞɥɢɧɵ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɧɫɬɪɭɤɰɢɟɣ ɫɨɟɞɢɧɢɬɟɥɹ), ɧɟ 
ɞɨɩɭɫɤɚɹ ɩɪɢ ɷɬɨɦ ɩɨɜɪɟɠɞɟɧɢɹ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɜɨɞɧɢɤɚ ɤɚɛɟɥɹ. 

ɉɨɫɥɟ ɨɛɪɟɡɤɢ ɧɚ Coax Strip ɤɚɛɟɥɶ ɩɪɢɧɢɦɚɟɬ ɜɢɞ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 
ɪɢɫɭɧɤɟ 40. 

 

 
 

Ɋɢɫɭɧɨɤ 40 – ɡɚɱɢɳɟɧɧɵɣ ɤɨɧɟɰ ɤɚɛɟɥɹ ɩɨɫɥɟ ɨɛɪɟɡɤɢ 
 
Ɉɛɪɟɡɤɚ ɤɚɛɟɥɹ ɧɚ ɪɨɬɨɪɧɨɦ ɫɬɚɧɤɟ ɫ ɱɢɫɥɨɜɵɦ ɩɪɨɝɪɚɦɦɧɵɦ 

ɭɩɪɚɜɥɟɧɢɟɦ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɞɟɮɨɪɦɚɰɢɢ ɞɢɷɥɟɤɬɪɢɤɚ, ɩɪɢɜɨɞɹɳɟɣ ɤ 
ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɸ ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɫɨɟɞɢɧɢɬɟɥɹ. 
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Ɍɚɛɥɢɰɚ 9 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ  

№
 ɨ

ɩɟ
ɪɚ

ɰɢ
ɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚɰɢɢ 

Ɍɢɩ ɫɨɟɞɢɧɢɬɟɥɹ ɉɪɢɦɟɧɹɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

SMA 
PC-
3,5 

SK 
(2,92 
mm) 

2,4 
mm 

TNC BNC N 

ɡɚ
ɱɢ

ɫɬ
ɧɨ

ɣ 
ɫɬ

ɚɧ
ɨɤ

 C
oa

x 
S

tr
ip

 5
50

0 

ɭɫ
ɬɚ

ɧɨ
ɜɤ

ɚ 
ɞɥ

ɹ 
ɛɟ

ɫɤ
ɨɧ

ɬɚ
ɤɬ

ɧɨ
ɣ 

ɩɚ
ɣɤ

ɢ 
ɫɨ

ɟɞ
ɢɧ

ɢɬ
ɟɥ

ɟɣ
 Ɉ

Ɉ
Ɉ

 "ɋ
ɊɌ

" 

ȼ
Ⱥ

ɐ
 N

52
45

A
 

ɧɚ
ɛɨ

ɪ 
ɢɧ

ɫɬ
ɪɭ

ɦɟ
ɧɬ

ɨɜ
   

  7
4_

Z
-0

-0
-7

0/
71

 

ɜɚ
ɧɧ

ɚɹ
 ɩ

ɚɹ
ɥɶ

ɧɚ
ɹ 

 
ɋ

Ɍ-
13

00
Ⱥ

 

ɬɟ
ɪɦ

ɨɩ
ɢɧ

ɰɟ
ɬ 

ɫ 
ɤɨ

ɧɬ
ɪɨ

ɥɥ
ɟɪ

ɨɦ
 

ɬɟ
ɦɩ

ɟɪ
ɚɬ

ɭɪ
ɵ

 

ɫɬ
ɚɧ

ɰɢ
ɹ 

ɩɚ
ɹɥ

ɶɧ
ɚɹ

 L
uk

ey
-

85
2D

+
 

ɤɚ
ɛɟ

ɥɶ
ɧɵ

ɣ 
ɩɪ

ɢɧ
ɬɟ

ɪ 
ɤɨ

ɦɩ
ɥɟ

ɤɬ
 ɜ

ɵɜ
ɟɪ

ɤɢ
 

ɫɨ
ɟɞ

ɢɧ
ɢɬ

ɟɥ
ɟɣ

 

1 Ɉɛɪɟɡɤɚ ɤɚɛɟɥɹ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ         

2 Ɂɚɱɢɫɬɤɚ ɤɚɛɟɥɹ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ         

3 ɋɧɹɬɢɟ ɮɚɫɤɢ ɰɟɧɬɪɚɥɶɧɨɣ ɠɢɥɵ ɏ ɏ ɏ ɏ ɏ ɏ ɏ    ɏ      
4 Ʌɭɠɟɧɢɟ ɨɩɥɟɬɤɢ ɏ ɏ ɏ ɏ ɏ ɏ ɏ     ɏ     

5 Ʌɭɠɟɧɢɟ ɰɟɧɬɪɚɥɶɧɨɣ ɠɢɥɵ ɏ ɏ ɏ ɏ ɏ ɏ ɏ     ɏ     
6 ɉɚɣɤɚ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɜɨɞɧɢɤɚ ɫɨɟɞɢɧɢɬɟɥɹ ɏ ɏ ɏ ɏ ɏ ɏ ɏ      ɏ    

7 
ɍɫɬɚɧɨɜɤɚ ɨɝɪɚɧɢɱɢɬɟɥɶɧɨɝɨ ɤɨɥɶɰɚ 
ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɜɨɞɧɢɤɚ ɫɨɟɞɢɧɢɬɟɥɹ 

ɏ ɏ ɏ ɏ       ɏ      

8 
ɍɫɬɚɧɨɜɤɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɟɪɞɟɱɧɢɤɚ 
ɫɨɟɞɢɧɢɬɟɥɹ 

ɏ ɏ   ɏ ɏ ɏ          

9 ɉɚɣɤɚ ɫɨɟɞɢɧɢɬɟɥɹ ɰɟɧɬɪɚɥɶɧɨɣ ɠɢɥɵ ɏ ɏ ɏ ɏ ɏ ɏ ɏ      ɏ    

10 ɉɨɡɢɰɢɨɧɢɪɨɜɚɧɢɟ ɏ ɏ ɏ ɏ     ɏ        

11 ɉɚɣɤɚ ɤɨɪɩɭɫɚ ɫɨɟɞɢɧɢɬɟɥɹ ɤ ɨɩɥɟɬɤɟ ɤɚɛɟɥɹ ɏ ɏ ɏ ɏ ɏ  ɏ  ɏ        
12 Ʉɨɧɬɪɨɥɶ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɏ ɏ ɏ ɏ            ɏ 

13 ɩɨɞɝɨɬɨɜɤɚ ɬɟɪɦɨɭɫɚɞɨɱɧɨɣ ɬɪɭɛɤɢ ɏ ɏ ɏ ɏ ɏ  ɏ        ɏ  
14 ɇɚɝɪɟɜ ɬɟɪɦɨɭɫɚɞɨɱɧɨɣ ɬɪɭɛɤɢ ɏ ɏ ɏ ɏ ɏ  ɏ       ɏ   

15 
Ʉɨɧɬɪɨɥɶ ɪɚɞɢɨɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɝɨɬɨɜɨɣ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ 

ɏ ɏ ɏ ɏ ɏ  ɏ   ɏ       

16 
Ʉɨɧɬɪɨɥɶ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɥɨɫɬɧɨɫɬɢ 
ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ 

    ɏ ɏ   ɏ        
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ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɫɨɟɞɢɧɢɬɟɥɹ ɧɟɨɛɯɨɞɢɦɨ ɫɧɹɬɶ ɮɚɫɤɭ ɫ ɰɟɧɬɪɚɥɶɧɨɣ 
ɠɢɥɵ ɤɚɛɟɥɹ ɢ ɨɞɟɬɶ ɨɝɪɚɧɢɱɢɬɟɥɶɧɨɟ ɤɨɥɶɰɨ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɧɬɚɤɬɚ. ɗɬɨ 
ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɨɩɨɫɬɚɜɢɬɶ ɩɨɫɚɞɨɱɧɵɟ ɪɚɡɦɟɪɵ ɫɨɟɞɢɧɢɬɟɥɹ ɫ 
ɡɚɱɢɳɟɧɧɵɦɢ ɭɱɚɫɬɤɚɦɢ ɤɚɛɟɥɹ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɧɭɠɧɨ ɡɚɥɭɞɢɬɶ ɰɟɧɬɪɚɥɶɧɭɸ ɠɢɥɭ (ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɬɢɩɨɜ 
ɤɚɛɟɥɟɣ ɬɚɤ ɠɟ ɬɪɟɛɭɟɬɫɹ ɥɭɠɟɧɢɟ ɨɩɥɟɬɤɢ ɩɟɪɟɞ ɩɚɣɤɨɣ). 

Ʌɭɠɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢɩɨɟɦ ɉɈɋ-61 ɜ ɩɚɹɥɶɧɨɣ ɜɚɧɧɟ ɋɌ-1300Ⱥ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɪɚɫɩɥɚɜɚ 240 ˚ɋ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɫɨɟɞɢɧɢɬɟɥɹ SMA ɜɢɥɤɚ ɞɥɹ ɤɚɛɟɥɹ (HFS)SMS-141 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 41. 

 
 

 
1 – ɤɨɪɩɭɫ; 2 – ɞɢɷɥɟɤɬɪɢɤ ɫɨɟɞɢɧɢɬɟɥɹ; 3 – ɰɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɚɤɬ; 4 – ɨɝɪɚɧɢɱɢɬɟɥɶɧɨɟ 

ɤɨɥɶɰɨ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɧɬɚɤɬɚ 
 

Ɋɢɫɭɧɨɤ 41 – Ʉɨɧɫɬɪɭɤɰɢɹ ɫɨɟɞɢɧɢɬɟɥɹ (HFS)SMS-141 
 

ɐɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɚɤɬ ɫɨɟɞɢɧɢɬɟɥɹ ɩɚɹɟɬɫɹ ɤ ɰɟɧɬɪɚɥɶɧɨɣ ɠɢɥɟ ɤɚɛɟɥɹ ɫ 
ɩɨɦɨɳɶɸ ɨɞɧɨɤɨɧɬɭɪɧɨɝɨ ɬɟɪɦɨɩɢɧɰɟɬɚ ɫ ɤɨɧɬɪɨɥɥɟɪɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ ɭɩɨɪɚ 
ɜ ɨɝɪɚɧɢɱɢɬɟɥɶɧɨɟ ɤɨɥɶɰɨ. ɉɟɪɟɞ ɩɚɣɤɨɣ ɧɚ ɜɧɭɬɪɟɧɧɸɸ ɩɨɜɟɪɯɧɨɫɬɶ 
ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɧɬɚɤɬɚ ɧɚɧɨɫɢɬɫɹ ɩɪɢɩɨɣ ɉɈɋ-61 ɜ ɤɨɥɢɱɟɫɬɜɟ ~0,12 ɝ. (3 ɫɦ 
ɩɪɨɜɨɥɨɤɢ ɞɢɚɦɟɬɪɨɦ 0,8 ɦɦ).  

Ʉɚɱɟɫɬɜɨ ɩɚɣɤɢ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɜɢɡɭɚɥɶɧɨ ɱɟɪɟɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɤɨɥɶɰɨ 
ɬɨɥɫɬɨɣ ɱɚɫɬɢ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɧɬɚɤɬɚ. ɉɪɢ ɭɫɩɟɲɧɨɣ ɩɚɣɤɢ ɜ ɨɬɜɟɪɫɬɢɢ ɜɢɞɧɚ 
ɜɚɧɧɨɱɤɚ ɩɪɢɩɨɹ. 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɰɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɚɤɬ ɫɨɟɞɢɧɢɬɟɥɹ ɩɪɢɩɚɹɧ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɢɷɥɟɤɬɪɢɤ ɫɨɟɞɢɧɢɬɟɥɹ ɢ ɩɨɥɭɱɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ 
ɜɫɬɚɜɥɹɟɬɫɹ ɜ ɤɨɪɩɭɫ.  
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ȼɢɞ ɫɨɟɞɢɧɢɬɟɥɹ ɫ ɤɚɛɟɥɟɦ ɜ ɪɚɡɪɟɡɟ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 42. 
 
 

Пɚɣɤɚ ɨɩɥɟɬɤɢ 

Пɚɣɤɚ ɫɨɟɞɢɧɢɬɟɥя

 
 

Ɋɢɫɭɧɨɤ 42 – Ʉɨɧɫɬɪɭɤɰɢɹ ɫɨɟɞɢɧɢɬɟɥɹ ɜ ɪɚɡɪɟɡɟ 
 
ɇɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɨɣ ɨɩɟɪɚɰɢɟɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɦɨɧɬɚɠɚ 

ɫɨɟɞɢɧɢɬɟɥɹ ɹɜɥɹɟɬɫɹ ɩɚɣɤɚ ɨɩɥɟɬɤɢ ɤɚɛɟɥɹ ɤ ɤɨɪɩɭɫɭ ɫɨɟɞɢɧɢɬɟɥɹ, 
ɩɪɨɢɡɜɨɞɢɦɚɹ ɫ ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɤɢ, ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɈɈɈ «ɋɊɌ». Ɉɬ ɤɚɱɟɫɬɜɚ 
ɩɚɣɤɢ ɨɩɥɟɬɤɢ ɡɚɜɢɫɹɬ ɬɚɤɢɟ ɊɌɏ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ ɤɚɤ ɷɥɟɤɬɪɨɝɟɪɦɟɬɢɱɧɨɫɬɶ 
ɢ Ʉɋȼ. 

ɉɚɣɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢɩɨɟɦ ɉɈɋ-61 ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɚɫɫɢɜɧɨɝɨ ɮɥɸɫɚ 
«ɠɢɞɤɚɹ ɤɚɧɢɮɨɥɶ». ɉɪɢɩɨɣ ɜ ɮɨɪɦɚɬɟ ɩɪɨɜɨɥɨɤɢ ɧɚɦɚɬɵɜɚɟɬɫɹ ɧɚ ɦɟɫɬɨ 
ɩɚɣɤɢ ɜ ɤɨɥɢɱɟɫɬɜɟ ɜɢɬɤɨɜ, ɡɚɜɢɫɹɳɟɦ ɨɬ ɞɢɚɦɟɬɪɚ. Ɂɚɝɨɬɨɜɤɚ (ɤɚɛɟɥɶ ɫ 
ɫɨɟɞɢɧɢɬɟɥɟɦ) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɩɨɡɢɰɢɨɧɟɪ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɩɚɣɤɢ ɢ 
ɮɢɤɫɢɪɭɟɬɫɹ ɩɪɢɠɢɦɧɵɦɢ ɝɭɛɤɚɦɢ. Ⱦɚɥɟɟ ɩɪɨɰɟɫɫ ɩɚɣɤɢ ɩɪɨɢɫɯɨɞɢɬ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɨɩɟɪɚɬɨɪɚ (ɨɩɟɪɚɬɨɪ ɡɚɩɭɫɤɚɟɬ ɭɫɬɚɧɨɜɤɭ 
ɧɚɠɚɬɢɟɦ ɧɚ ɩɟɞɚɥɶ).  

Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɫɨɟɞɢɧɢɬɟɥɟɦ (HFS)SMS-141 (ɩɪɢɜɟɞɟɧ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ 
ɢ ɤɚɤ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ) ɨɩɬɢɦɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɭɫɬɚɧɨɜɤɢ 
ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɩɚɣɤɢ ɫɨɟɞɢɧɢɬɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 10. 

Ɍɚɛɥɢɰɚ 10 – ɉɚɪɚɦɟɬɪɵ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɩɚɣɤɢ ɫɨɟɞɢɧɢɬɟɥɹ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ 

Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ Ɍȼɑ 8 ɤȼɬ 

ɋɤɜɚɠɧɨɫɬɶ 60 % ɨɬ ɩɟɪɢɨɞɚ ɤɨɥɟɛɚɧɢɣ 
Ɋɚɛɨɱɚɹ ɱɚɫɬɨɬɚ, ɤȽɰ 24 ɤȽɰ 

Ʉɨɥɢɱɟɫɬɜɨ ɜɢɬɤɨɜ ɤɚɬɭɲɤɢ 3 ɲɬ 
ȼɧɟɲɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɤɢ ɜ ɤɚɬɭɲɤɟ 3,7 ɦɦ 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɧɚɦɨɬɤɢ 18 ɦɦ 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɚ ɩɚɣɤɢ 3,1 ɫ 

Ⱦɢɚɦɟɬɪ ɩɪɨɜɨɥɨɤɢ ɩɪɢɩɨɹ 1 ɦɦ 
ɑɢɫɥɨ ɜɢɬɤɨɜ ɩɪɢɩɨɹ 3 ɲɬ 

 

ȼɧɟɲɧɢɣ ɜɢɞ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɨɩɥɟɬɤɚ-ɤɨɪɩɭɫ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 44. 
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Ɋɢɫɭɧɨɤ 44 – Ɋɟɡɭɥɶɬɚɬ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɩɚɣɤɢ ɤɨɪɩɭɫɚ ɫɨɟɞɢɧɢɬɟɥɹ 
 
ɉɨɫɥɟ ɩɪɢɩɚɢɜɚɧɢɹ ɨɩɥɟɬɤɢ ɨɛɥɚɫɬɶ ɩɚɣɤɢ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɵɬɶ ɨɬ ɮɥɸɫɚ 

ɪɚɫɬɜɨɪɨɦ ɢɡɨɩɪɨɩɢɥɨɜɨɝɨ ɫɩɢɪɬɚ. 
Ɇɟɫɬɚ ɩɚɣɤɢ ɨɩɥɟɬɤɢ ɤ ɤɨɪɩɭɫɭ ɫɨɟɞɢɧɢɬɟɥɹ ɡɚɳɢɳɚɸɬɫɹ 

ɬɟɪɦɨɭɫɚɞɨɱɧɨɣ ɬɪɭɛɤɨɣ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɜɨɡɞɭɲɧɨɣ ɩɚɹɥɶɧɨɣ ɫɬɚɧɰɢɢ. 
ɉɨɫɥɟ ɦɨɧɬɚɠɚ ɨɛɨɢɯ ɫɨɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 

ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɪɚɡɦɟɪɵ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɢɩɭ ɫɨɟɞɢɧɢɬɟɥɹ. ȿɫɥɢ 
ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɪɚɡɦɟɪɵ ɧɚɯɨɞɹɬɫɹ ɧɟ ɜ ɞɨɩɭɫɤɟ, ɬɨ ɬɚɤɨɣ ɫɨɟɞɢɧɢɬɟɥɶ 
ɦɨɠɟɬ ɩɨɜɪɟɞɢɬɶ ɨɬɜɟɬɧɭɸ ɱɚɫɬɶ ɩɪɢ ɫɬɵɤɨɜɤɟ. 

ɇɨɦɟɧɤɥɚɬɭɪɚ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɫɨɡɞɚɧɧɵɯ ɜ ɯɨɞɟ ɪɚɛɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 11 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 45 – 47. 

Ɍɚɛɥɢɰɚ 11 – ɇɨɦɟɧɤɥɚɬɭɪɚ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ 
ɇɚɢɦɟɧɨɜɚɧɢɟ  SRT-HF SRT-FL SRT-PS 

Ⱦɨɫɬɭɩɧɵɟ ɬɢɩɵ 
ɫɨɟɞɢɧɢɬɟɥɟɣ 

SMA, SK-2,92 ɦɦ, PC-3,5, N, 2,4 mm 

ȼɟɪɯɧɹɹ ɝɪɚɧɢɰɚ ɱɚɫɬɨɬɵ, 
ȽȽɰ* 

18 18 18 

Ɇɚɫɫɚ ɤɚɛɟɥɹ, ɝ/ɦ 38 45 73 
Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɢɡɝɢɛɚ, 

ɦɦ 
8 10 16 

Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ 
ɬɟɦɩɟɪɚɬɭɪ, ɋ (ɨɩɪɟɞɟɥɟɧɨ 

ɚɧɚɥɢɬɢɱɟɫɤɢ) 
-65…+165 -65…+165 -55…+200 

ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɜ 
ɜɚɤɭɭɦɟ (ɨɩɪɟɞɟɥɟɧɨ 

ɚɧɚɥɢɬɢɱɟɫɤɢ) 
ɧɟɬ ɧɟɬ ɞɚ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɨɫɨɛɟɧɧɨɫɬɢ 

ɮɨɪɦɢɪɭɟɦɵɟ 
ɜɪɭɱɧɭɸ 

ɝɢɛɤɢɟ ɮɚɡɨɫɬɚɛɢɥɶɧɵɟ 

ɂɡɨɛɪɚɠɟɧɢɟ ɪɢɫɭɧɨɤ 45 ɪɢɫɭɧɨɤ 46 ɪɢɫɭɧɨɤ 47 
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Ɋɢɫɭɧɨɤ 45 – Ʉɚɛɟɥɶɧɚɹ ɫɛɨɪɤɚ SRT-HF 
 

 
 

Ɋɢɫɭɧɨɤ 46 – Ʉɚɛɟɥɶɧɚɹ ɫɛɨɪɤɚ SRT-FL 
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Ɋɢɫɭɧɨɤ 47 – Ʉɚɛɟɥɶɧɚɹ ɫɛɨɪɤɚ SRT-PS 
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6.2 ɉɨɞɬɜɟɪɠɞɟɧɢɟ ɪɚɞɢɨɱɚɫɬɨɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
 
6.2.1 ɉɨɞɬɜɟɪɠɞɟɧɢɟ ɪɚɞɢɨɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɭɤɚɡɚɧɧɵɯ ɜ 

ɬɟɯɧɢɱɟɫɤɨɦ ɡɚɞɚɧɢɢ 
 
Ⱦɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɊɌɏ ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɢɫɩɨɥɶɡɨɜɚɥɫɹ 

ȼȺɐ ɫ ɤɨɦɩɥɟɤɬɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɢ. ɇɚ ɦɨɦɟɧɬ ɩɪɨɜɟɞɟɧɢɹ 
ɢɡɦɟɪɟɧɢɣ ɊɌɏ ɜɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɛɵɥɨ ɩɨɜɟɪɟɧɨ ɢ ɢɦɟɥɨ ɢɧɬɟɪɜɚɥ ɞɨ 
ɫɥɟɞɭɸɳɟɣ ɩɨɜɟɪɤɢ ɧɟ ɦɟɧɟɟ 3-ɯ ɦɟɫɹɰɟɜ. 

ɋɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɜɲɟɝɨɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɊɌɏ ɩɪɟɞɫɬɚɜɥɟɧ 
ɜ ɬɚɛɥɢɰɟ 12. 

Ɍɚɛɥɢɰɚ 12 – ɋɨɫɬɚɜ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɍɢɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɪɢɦɟɱɚɧɢɟ 

ȼȺɐ N5245A ɢɡɦɟɪɟɧɢɟ ɩɨɬɟɪɶ ɢ 
Ʉɋȼɧ Ɏɚɡɨɫɬɚɛɢɥɶɧɵɟ ɤɚɛɟɥɢ NMD 85133-60032 

ɗɥɟɤɬɪɨɧɧɵɣ ɤɚɥɢɛɪɨɜɨɱɧɵɣ ɦɨɞɭɥɶ N4692A Ʉɚɥɢɛɪɨɜɤɚ ȼȺɐ 

 
ɋɯɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɫɬɟɧɞɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ S-ɩɚɪɚɦɟɬɪɨɜ ɤɚɛɟɥɶɧɨɣ 

ɫɛɨɪɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 48. Ʉɚɥɢɛɪɨɜɨɱɧɵɣ ɦɨɞɭɥɶ N4692A 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɜɥɢɹɧɢɹ ɬɟɫɬɨɜɵɯ ɮɚɡɨɫɬɚɛɢɥɶɧɵɯ ɤɚɛɟɥɟɣ ɧɚ 
ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ. 

ɉɚɪɚɦɟɬɪɵ ɧɚɫɬɪɨɣɤɢ ȼȺɐ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 13. 

Ɍɚɛɥɢɰɚ 13 – ɉɚɪɚɦɟɬɪɵ ɧɚɫɬɪɨɣɤɢ ȼȺɐ 

ɉɚɪɚɦɟɬɪ 
Ɂɧɚɱɟɧɢɟ 

ɩɪɢ ɤɚɥɢɛɪɨɜɤɟ ɩɪɢ ɢɡɦɟɪɟɧɢɢ 
Ɇɨɳɧɨɫɬɶ ɢɫɬɨɱɧɢɤɚ, ɞȻɦ -5 -5 
Ⱥɬɬɟɧɸɚɬɨɪ ɢɫɬɨɱɧɢɤɚ, ɞȻ 0 0 

Ⱦɢɚɩɚɡɨɧ ɱɚɫɬɨɬ, ȽȽɰ 1…26,5 1…26,5 
Ʉɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ, ɲɬ 16001 16001 

Ʉɨɥɢɱɟɫɬɜɨ ɭɫɪɟɞɧɟɧɢɣ, ɲɬ 50 10 
Ɏɚɤɬɨɪ ɫɝɥɚɠɢɜɚɧɢɹ, % 0 1 
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1 2

3

N5245A

N4692A

 
1, 2 – ɬɟɫɬɨɜɵɟ ɤɚɛɟɥɢ 85133-60032; 3 – ɬɟɫɬɢɪɭɟɦɚɹ ɤɚɛɟɥɶɧɚɹ ɫɛɨɪɤɚ 

 
Ɋɢɫɭɧɨɤ 48 – ɋɯɟɦɚ ɢɡɦɟɪɟɧɢɣ  

 
Ⱦɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɊɌɏ ɛɵɥɢ ɨɬɨɛɪɚɧɵ ɬɪɢ ɤɚɛɟɥɶɧɵɟ ɫɛɨɪɤɢ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 14. 

Ɍɚɛɥɢɰɚ 14 – Ʉɚɛɟɥɶɧɵɟ ɫɛɨɪɤɢ ɞɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɊɌɏ 
Ɍɢɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɨɟɞɢɧɢɬɟɥɢ Ⱦɥɢɧɚ, ɦ 

SRT-HF HF-3-SKm-SKm SK-2,92m, H+S 3,4 
SRT-FL FL-1-SKm-SKm SK-2,92m, H+S 1,0 
SRT-PS PS-3-SKm-SKm SK-2,92m, H+S 1,0 

 
Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɩɨɬɟɪɶ ɢ Ʉɋȼɧ ɞɥɹ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɢɡ ɬɚɛɥɢɰɵ 

14 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 49 – 51. 
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Ɋɢɫɭɧɨɤ 49 – ɂɡɦɟɪɟɧɧɵɟ ɊɌɏ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ SRT-HF 
 

 
 

Ɋɢɫɭɧɨɤ 50 – ɂɡɦɟɪɟɧɧɵɟ ɊɌɏ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ SRT-FL 
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Ɋɢɫɭɧɨɤ 51 – ɂɡɦɟɪɟɧɧɵɟ ɊɌɏ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ SRT-PS 
 
ɍɫɥɨɜɧɵɟ ɧɚɡɜɚɧɢɹ ɞɢɚɩɚɡɨɧɨɜ ɱɚɫɬɨɬ, ɫɨɝɥɚɫɧɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ IEEE, 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 15. 

Ɍɚɛɥɢɰɚ 15 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɞɢɚɩɚɡɨɧɨɜ ɱɚɫɬɨɬ 
ɇɚɡɜɚɧɢɟ ɞɢɚɩɚɡɨɧɚ  ɑɚɫɬɨɬɵ ɊɅɋ, ȽȽɐ ɑɚɫɬɨɬɵ ɋɋɋ, ȽȽɰ 

L 1,0…2,0 
S 2,0…4,0 
C 4,0…8,0 4,0…7,0 
X 8,0…12,0 7,0…10,7 
Ku 12,0…18,0 10,7…18,0 
K 18,0…26,5 18,3…20,2; 27,5…31,5 
Ka 26,5…40,0   

 
ɋɨɝɥɚɫɧɨ ɩɪɢɧɹɬɨɦɭ ɨɛɨɡɧɚɱɟɧɢɸ ɞɢɚɩɚɡɨɧɨɜ ɱɚɫɬɨɬ, ɦɚɤɫɢɦɚɥɶɧɚɹ 

ɱɚɫɬɨɬɚ ɞɢɚɩɚɡɨɧɚ Ku ɫɨɫɬɚɜɥɹɟɬ 18 ȽȽɰ. 
ȼ ɬɚɛɥɢɰɟ 16 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɚɥɶɤɭɥɹɰɢɹ ɩɨɝɨɧɧɵɯ ɩɨɬɟɪɶ ɢ Ʉɋȼɧ 

ɫɨɡɞɚɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɧɚ ɱɚɫɬɨɬɟ 18 ȽȽɰ (ɯɭɞɲɢɣ ɫɥɭɱɚɣ). 
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Ɍɚɛɥɢɰɚ 16 – Ʉɚɥɶɤɭɥɹɰɢɹ ɩɨɝɨɧɧɵɯ ɩɨɬɟɪɶ ɢ Ʉɋȼɧ 

Ʉɚɛɟɥɶɧɚɹ 
ɫɛɨɪɤɚ 

Ⱦɥɢɧɚ, 
ɦ 

ɉɨɬɟɪɢ ɧɚ ɱɚɫɬɨɬɟ 18 ȽȽɰ, ɞȻ Ʉɋȼɇ 

ɜ ɫɛɨɪɤɟ 
2)ɜ 

ɫɨɟɞ. 
ɩɨɝɨɧɧɵɟ ɜ 

ɤɚɛɟɥɟ 

ɜ ɫɛɨɪɤɟ 
ɞɥɢɧɨɣ 

1ɦ 

3)ɩɨ 
ɌɁ 

1) 
ɢɡɦ. 

3)ɩɨ 
ɌɁ 

SRT-HF 3,40 7,57 0,10 2,20 2,23 
2,00 

1,06 
1,25 STR-FL 1,00 2,04 0,10 1,94 2,04 1,14 

SRT-PS 1,00 1,62 0,10 1,52 1,62 1,07 
1) ɏɭɞɲɟɟ ɡɧɚɱɟɧɢɟ ɜ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ ɞɨ 18 ȽȽɰ. 
2) ɏɭɞɲɢɣ ɫɥɭɱɚɣ ɩɨ ɡɚɹɜɥɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɹ. 
3) ɇɟ ɛɨɥɟɟ. 

 
ɇɚ ɪɢɫɭɧɤɟ 52 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɝɨɧɧɵɯ ɩɨɬɟɪɶ ɨɬ ɱɚɫɬɨɬɵ ɜ 

ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ ɞɨ 18 ȽȽɰ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ SRT-PS ɢ Radiall 121607300. 
 

 
 

Ɋɢɫɭɧɨɤ 53 – ɉɨɝɨɧɧɵɟ ɩɨɬɟɪɢ ɞɥɹ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ 
SRT-PS ɢ Radiall 121607300 

 
ɇɚ ɪɢɫɭɧɤɟ 54 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɶ Ʉɋȼɧ ɨɬ ɱɚɫɬɨɬɵ ɜ ɞɢɚɩɚɡɨɧɟ 

ɱɚɫɬɨɬ ɞɨ 18 ȽȽɰ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ SRT-PS ɢ Radiall 121607300. 
 

 
 

Ɋɢɫɭɧɨɤ 54 – Ʉɋȼɧ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ SRT-PS ɢ Radiall 121607300 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɊɌɏ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɬɢɩɚ SRT-PS ɩɨɥɧɨɫɬɶɸ ɨɬɜɟɱɚɸɬ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɌɁ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɨɝɨ 
ɢɦɩɨɪɬɧɨɝɨ ɚɧɚɥɨɝɚ. 

 
6.2.2 Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɧɚ ɪɚɞɢɨɢɡɥɭɱɟɧɢɟ ɢ 

ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɤɪɚɧɢɪɨɜɚɧɢɹ 
 
Ⱦɥɹ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɩɪɨɜɟɞɟɧɵ ɢɫɩɵɬɚɧɢɹ ɧɚ RE ɞɥɹ ɞɜɭɯ ɤɚɛɟɥɶɧɵɯ 
ɫɛɨɪɨɤ ɢɞɟɧɬɢɱɧɨɣ ɞɥɢɧɵ, ɫɨɛɪɚɧɧɵɯ ɢɡ ɢɞɟɧɬɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ: 

 ɤɚɛɟɥɶɧɚɹ ɫɛɨɪɤɚ, ɫɨɡɞɚɧɧɚɹ ɜɪɭɱɧɭɸ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɭɱɧɨɝɨ 
ɩɚɹɥɶɧɢɤɚ; 

 ɤɚɛɟɥɶɧɚɹ ɫɛɨɪɤɚ, ɫɨɡɞɚɧɧɚɹ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɈɈɈ «ɋɊɌ». 
ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɱɚɫɬɨɬɚɯ 8 ȽȽɰ, 18 ȽȽɰ ɢ 26,5 ȽȽɰ ɫɤɚɥɹɪɧɵɦ 

ɫɩɨɫɨɛɨɦ ɜ ɡɚɤɪɵɬɨɣ ȻɗɄ. 
ɋɨɫɬɚɜ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 17. 

Ɍɚɛɥɢɰɚ 17 – ɋɨɫɬɚɜ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɍɢɩ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ. ɉɪɢɦɟɱɚɧɢɟ 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ N9030Ⱥ 1 
ɢɡɦɟɪɟɧɢɟ ɭɪɨɜɧɹ 

ɜɧɟɲɧɟɝɨ ɢɡɥɭɱɟɧɢɹ 

Ƚɟɧɟɪɚɬɨɪ ɫɢɝɧɚɥɨɜ E8267D 1 
ɢɧɠɟɤɬɢɪɭɟɦɵɣ 

ɫɢɝɧɚɥ 
Ʉɚɥɢɛɪɨɜɨɱɧɵɣ ɧɚɛɨɪ  

ɫɬɚɧɞɚɪɬɚ WR-51 
N7005E37 1 ɢɫɩɨɥɶɡɭɟɬɫɹ Ʉȼɉ 

ɋɨɝɥɚɫɨɜɚɧɧɚɹ ɧɚɝɪɭɡɤɚ 2,92ɦɦ - 1 ɪɨɡɟɬɤɚ 
Ɍɟɫɬɨɜɵɟ ɤɚɛɟɥɢ TV-SF 404A 2 ɞɥɢɧɚ 3ɦ 
ɉɟɪɟɯɨɞ 2,92 ɦɦ - 1 ɪɨɡɟɬɤɚ – ɪɨɡɟɬɤɚ 

ɉɟɪɟɯɨɞ 2,4 ɦɦ – 2,92 ɦɦ - 1 ɪɨɡɟɬɤɚ – ɜɢɥɤɚ 

 
ɇɚ ɦɨɦɟɧɬ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɚɤɬɢɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɛɵɥɨ ɩɨɜɟɪɟɧɨ 

ɢ ɢɦɟɥɨ ɢɧɬɟɪɜɚɥ ɞɨ ɫɥɟɞɭɸɳɟɣ ɩɨɜɟɪɤɢ ɧɟ ɦɟɧɟɟ 3-ɯ ɦɟɫɹɰɟɜ.  
ɉɟɪɟɞ ɩɪɨɜɟɞɟɧɢɟɦ ɢɫɩɵɬɚɧɢɣ ɜɵɩɨɥɧɹɥɨɫɶ ɢɡɦɟɪɟɧɢɟ ɩɨɦɟɯɨɜɨɣ 

ɨɛɫɬɚɧɨɜɤɢ ɜ ȻɗɄ ɫ ɜɤɥɸɱɟɧɧɵɦ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɛɟɡ ɩɨɞɚɱɢ 
ɧɟɫɭɳɟɣ ɱɚɫɬɨɬɵ. ɍɪɨɜɟɧɶ ɜɧɟɲɧɢɯ ɩɨɦɟɯ ɧɟ ɩɪɟɜɵɲɚɥ ɦɢɧɭɫ 90 ɞȻɦ, ɱɬɨ 
ɧɢɠɟ ɲɭɦɨɜɨɣ ɞɨɪɨɠɤɢ Ⱥɋ ɩɪɢ ɜɵɛɪɚɧɧɵɯ ɧɚɫɬɪɨɣɤɚɯ. 

ɋɯɟɦɚ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɫɬɟɧɞɚ ɞɥɹ ɨɰɟɧɤɢ ɪɚɞɢɨɢɡɥɭɱɟɧɢɹ ɤɚɛɟɥɶɧɵɯ 
ɫɛɨɪɨɤ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 55. 
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E8267D 1

2

3

N9030A

4
5

 
1,4 – ɬɟɫɬɨɜɵɟ ɤɚɛɟɥɢ TV-SF 404A; 3 – ɫɨɝɥɚɫɨɜɚɧɧɚɹ ɧɚɝɪɭɡɤɚ; 

5 – ɬɟɫɬɨɜɵɣ Ʉȼɉ ɢɡ ɫɨɫɬɚɜɚ N7005E37 
 

Ɋɢɫɭɧɨɤ 55 – ɂɫɩɵɬɚɬɟɥɶɧɵɣ ɫɬɟɧɞ ɞɥɹ RE ɬɟɫɬɨɜ 
 
ɇɚ ɪɢɫɭɧɤɚɯ 56 – 58 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɩɟɤɬɪɨɝɪɚɦɦɵ ɫ Ʉȼɉ ɞɥɹ ɤɚɛɟɥɶɧɨɣ 

ɫɛɨɪɤɢ, ɫɨɡɞɚɧɧɵɣ ɪɭɱɧɵɦ ɫɩɨɫɨɛɨɦ. 
ɇɚ ɪɢɫɭɧɤɚɯ 59 – 61 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɩɟɤɬɪɨɝɪɚɦɦɵ ɫ Ʉȼɉ ɞɥɹ ɤɚɛɟɥɶɧɨɣ 

ɫɛɨɪɤɢ, ɫɨɡɞɚɧɧɨɣ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɈɈɈ «ɋɊɌ». 
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Ɋɢɫɭɧɨɤ 56 – Ɋɟɡɭɥɶɬɚɬ RE-ɬɟɫɬɚ ɞɥɹ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ,  
ɩɨɥɭɱɟɧɧɨɣ ɜɪɭɱɧɭɸ ɧɚ ɱɚɫɬɨɬɟ 8 ȽȽɰ 

 

 
 

Ɋɢɫɭɧɨɤ 57 – Ɋɟɡɭɥɶɬɚɬ RE-ɬɟɫɬɚ ɞɥɹ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ,  
ɩɨɥɭɱɟɧɧɨɣ ɜɪɭɱɧɭɸ ɧɚ ɱɚɫɬɨɬɟ 18 ȽȽɰ 
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Ɋɢɫɭɧɨɤ 58 – Ɋɟɡɭɥɶɬɚɬ RE-ɬɟɫɬɚ ɞɥɹ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ,  
ɩɨɥɭɱɟɧɧɨɣ ɜɪɭɱɧɭɸ ɧɚ ɱɚɫɬɨɬɟ 26,5 ȽȽɰ 

 

 
 

Ɋɢɫɭɧɨɤ 59 – Ɋɟɡɭɥɶɬɚɬ RE-ɬɟɫɬɚ ɞɥɹ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ,  
ɩɨɥɭɱɟɧɧɨɣ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɈɈɈ «ɋɊɌ» ɧɚ ɱɚɫɬɨɬɟ 8 ȽȽɰ 
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Ɋɢɫɭɧɨɤ 60 – Ɋɟɡɭɥɶɬɚɬ RE-ɬɟɫɬɚ ɞɥɹ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ,  
ɩɨɥɭɱɟɧɧɨɣ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɈɈɈ «ɋɊɌ» ɧɚ ɱɚɫɬɨɬɟ 18 ȽȽɰ 

 

 
 

Ɋɢɫɭɧɨɤ 61 – Ɋɟɡɭɥɶɬɚɬ RE-ɬɟɫɬɚ ɞɥɹ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ,  
ɩɨɥɭɱɟɧɧɨɣ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɈɈɈ «ɋɊɌ» ɧɚ ɱɚɫɬɨɬɟ 26,5 ȽȽɰ 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɤɨɧɫɬɪɭɤɰɢɢ ɪɟɬɪɚɧɫɥɹɰɢɨɧɧɨɣ ɩɨɥɟɡɧɨɣ 

ɧɚɝɪɭɡɤɢ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ, ɜɵɹɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɪɚɞɢɨɬɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɨɪɬɨɜɨɝɨ ɪɟɬɪɚɧɫɥɹɬɨɪɚ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɤɚɱɟɫɬɜɚ 
ɫɜɟɪɯɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ. 

ɉɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚ ɪɚɞɢɨɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɜɟɪɯɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɨɪɢɝɢɧɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɫ 
ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɩɚɣɤɨɣ ɫɨɟɞɢɧɢɬɟɥɟɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɪɚɞɢɨɬɟɯɧɢɱɟɫɤɢɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ ɭɪɨɜɧɟ ɜɟɞɭɳɢɯ ɦɢɪɨɜɵɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. ɉɪɟɞɥɨɠɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɡɜɨɥɹɟɬ 
ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɱɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤɬɨɪ ɢ ɩɨɜɵɫɢɬɶ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɪɟɡɭɥɶɬɚɬɚ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɨɣ (ɪɭɱɧɨɣ) ɬɟɯɧɨɥɨɝɢɟɣ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɢ ɪɟɚɥɢɡɨɜɚɧɚ ɨɪɢɝɢɧɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɩɚɣɤɢ ɫɨɟɞɢɧɢɬɟɥɟɣ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ. 

ɋɨɡɞɚɧɵ ɨɛɪɚɡɰɵ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɞɥɹ 
ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɨɫɬɚɜɟ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɢ ɨɛɥɚɞɚɸɳɢɟ 
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɪɢ ɦɟɧɶɲɟɣ ɫɬɨɢɦɨɫɬɢ.  

ɋɨɡɞɚɧɧɵɟ ɨɛɪɚɡɰɵ ɭɫɩɟɲɧɨ ɩɪɨɲɥɢ ɢɫɩɵɬɚɧɢɹ ɧɚ ɜɨɡɞɟɣɫɬɜɢɟ ɮɚɤɬɨɪɨɜ 
ɤɨɫɦɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɩɨɞɬɜɟɪɠɞɚɸɬ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 
 

BNC - ɛɚɣɨɧɟɬɧɨɟ ɫɨɟɞɢɧɟɧɢɟ; 

DTP - ɰɢɮɪɨɜɨɣ ɤɨɦɦɭɬɚɬɨɪ/ɨɛɪɚɛɨɬɱɢɤ; 

RE - radioemission, ɪɚɞɢɨɝɟɪɦɟɬɢɱɧɨɫɬɶ; 
RS - radiosensetivity, ɪɚɞɢɨɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ; 
Ⱥɋ - ɚɩɩɚɪɚɬɧɵɣ ɫɢɝɧɚɥ; 
Ⱥɐɉ - ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ; 
Ⱥɑɏ  - ɚɦɩɥɢɬɭɞɧɨ-ɱɚɫɬɨɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ; 
ȻɊɄ - ɛɨɪɬɨɜɨɣ ɪɟɬɪɚɧɫɥɹɰɢɨɧɧɵɣ ɤɨɦɩɥɟɤɫ; 

ȻɗɄ - ɛɟɡɷɯɨɜɚɹ ɤɚɦɟɪɚ; 
ȼȺɐ - ɜɟɤɬɨɪɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɰɟɩɟɣ; 
ȼɑ - ɜɵɫɨɤɚɹ ɱɚɫɬɨɬɚ (ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ); 
ȽȼɁ - ɝɪɭɩɩɨɜɨɟ ɜɪɟɦɹ ɡɚɩɚɡɞɵɜɚɧɢɹ; 
ɂɉ - ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ; 
ɄȺ - ɤɨɫɦɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ; 
Ʉɍɋ - ɤɚɧɚɥɶɧɵɣ ɭɫɢɥɢɬɟɥɶ; 
Ʉȼɉ - ɤɨɚɤɫɢɚɥɶɧɨ-ɜɨɥɧɨɜɨɞɧɵɣ ɩɟɪɟɯɨɞ; 
Ʉɋȼɧ  - ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɹɱɟɣ ɜɨɥɧɵ; 
ɅȻȼ - ɥɚɦɩɚ ɛɟɝɭɳɟɣ ɜɨɥɧɵ; 
Ʌɂ - ɥɟɬɧɵɟ ɢɫɩɵɬɚɧɢɹ; 
ɅɍɅȻȼ - ɥɢɧɟɚɪɢɡɭɸɳɢɣ ɍɅȻȼ; 
Ɇɉɇ - ɦɨɞɭɥɶ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ; 

Ɇɋɋ - ɦɨɞɭɥɶ ɫɥɭɠɟɛɧɵɯ ɫɢɫɬɟɦ; 
Ɇɒɍ  - ɦɚɥɨɲɭɦɹɳɢɣ ɭɫɢɥɢɬɟɥɶ; 
ɇȺɑɏ  - ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɚɦɩɥɢɬɭɞɧɨ-ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ; 
ɇȽȼɁ - ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɝɪɭɩɩɨɜɨɝɨ ɜɪɟɦɟɧɢ ɡɚɩɚɡɞɵɜɚɧɢɹ; 
ɇɈ - ɧɚɩɪɚɜɥɟɧɧɵɣ ɨɬɜɟɬɜɢɬɟɥɶ; 
ɉɇ - ɩɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ; 
ɉɑ - ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɱɚɫɬɨɬɚ; 
ɊɌɊ - ɪɟɬɪɚɧɫɥɹɬɨɪ; 
ɊɌɏ - ɪɚɞɢɨɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ; 
Ɋɑ - ɪɚɞɢɨɱɚɫɬɨɬɧɵɣ; 
ɋȼɑ - ɫɜɟɪɯɜɵɫɨɤɚɹ ɱɚɫɬɨɬɚ; 

ɋȼɉ - ɫɬɪɭɤɬɭɪɧɵɯ ɜɨɡɜɪɚɬɧɵɯ ɩɨɬɟɪɶ; 
ɋɋɋ - ɫɩɭɬɧɢɤɨɜɵɟ ɫɢɫɬɟɦɵ ɫɜɹɡɢ; 
ɌȼɄ - ɬɟɪɦɨɜɚɤɭɭɦɧɚɹ ɤɚɦɟɪɚ; 
Ɍȼɑ - ɬɨɤɢ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɵ; 
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ɌɁ - ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ; 
ɌɊ - ɬɪɚɧɫɮɨɪɦɚɬɨɪ; 
ɍɄȼ - ɭɥɶɬɪɚɤɨɪɨɬɤɢɟ ɜɨɥɧɵ; 
ɍɅȻȼ - ɭɫɢɥɢɬɟɥɶ ɧɚ ɥɚɦɩɟ ɛɟɝɭɳɟɣ ɜɨɥɧɵ; 
ɍɆ - ɭɫɢɥɢɬɟɥɶ ɦɨɳɧɨɫɬɢ; 
ɍɍ - ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ; 
Ɏɑɏ  - ɮɚɡɨ-ɱɚɫɬɨɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ; 
ɒɂɆ - ɲɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɚɹ ɦɨɞɭɥɹɰɢɹ; 
ɗɂɂɆ - ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɢɡɨɬɪɨɩɧɨ ɢɡɥɭɱɚɟɦɚɹ ɦɨɳɧɨɫɬɶ; 
ɗɆɋ - ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ; 
ɗɌȼɂ - ɷɥɟɤɬɪɨɬɟɪɦɨɜɚɤɭɭɦɧɵɟ ɢɫɩɵɬɚɧɢɹ. 
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WL14

WL13

WL09

WL10

WL11

WL12

J1

J4

J3

J2

J1

J4

J3

J2

J1

J4

J3

J2

J1

J4

J3

J2

J1

J4

J3

J2

J1

J4

J3

J2

WM3

J01 J02

J01 J02

J01 J02

J01 J02

J01 J02

WIC1

WIC2

WIC3

WOC3

WOC4

WF1

WF2

WF3

WST01

WST02

WST03

WST04

WST05

WST06

WSC1

WSC2

WSC3

WSC4

WSC5

WSC6

WST07

WST08

WST11

WST12

WST13

WST14

WST15

WST16

WST17

WST18

WST21

WST22

ȼИП

ɄУС ɅȻȼ

ɄУС ɅȻȼ
OUTPUTINPUT

WTWA1.1

WLA11A

WLA11

WLA11B

WDC11

WTW11A

WTW11B

OUTPUTINPUT

J01A J02A

ȼИП

ɄУС ɅȻȼ

ɄУС ɅȻȼ
OUTPUTINPUT

WTWA1.3

WLA13A

WLA13

WLA13B

WDC13

WTW13A

WTW13B

OUTPUTINPUT

ȼИП

ɄУС ɅȻȼ

ɄУС ɅȻȼ
OUTPUTINPUT

WTWA1.4

WLA14A

WLA14

WLA14B

WDC14

WTW14A

WTW14B

OUTPUTINPUT

ȼИП

ɄУС ɅȻȼ

ɄУС ɅȻȼ
OUTPUTINPUT

WTWA2.1

WLA21A

WLA21

WLA21B

WDC21

WTW21A

WTW21B

OUTPUTINPUT

ȼИП

ɄУС ɅȻȼ

ɄУС ɅȻȼ
OUTPUTINPUT

WTWA2.2

WLA22A

WLA22

WLA22B

WDC22

WTW22A

WTW22B

OUTPUTINPUT

ɄУС

ɄУС

OUTPUTINPUT

WTWA2.3

WLA23A

WLA23

WLA23B

WDC23

WTW23A

WTW23B

OUTPUTINPUT

ȼИП

ɄУС ɅȻȼ

ɄУС ɅȻȼ
OUTPUTINPUT

WTWA2.4

WLA24A

WLA24

WLA24B

WDC24

WTW24A

WTW24B

OUTPUTINPUT

J1 J2

J3

WIS01

WIS02

WIS03

WIS04

WIS05

WIS06

WIS07

WIS09

WIS08

WIS10

WIS11

WIS12

WIS13

WIS14

WIS15

WIS16

WL03

J1 J2

J3 J4

J1 J2

J3 J4

J1 J2

J3 J4

J1 J2

J3 J4

J1
J2

J3 J4

J04

J04

J04

J01 J02

J01 J02

J01 J02
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ɄȼП

WTX1

87

J01B J02B

J01A J02A

J01B J02B

J01A J02A

J01B J02B

J01A J02A

J01B J02B

J01A J02A

J01B J02B

J01A J02A

J01B J02B

J01A J02A

J01B J02B

J01A J02A

J01B J02B

F2-9/2R

F2-9/1L

J1

OUTPUTINPUT

J2

J1

J4

J3

J2

J1

J4

J3

J2

J1

J4

J3

J2

J1

J4

J3

J2

70

60

118

143

144

WST09

WST10

WST19

WST20

WSTA1

WSTA2

138

WA6

WA7

WA9

50

51

52

53

54

56

57

58

59

64

61

65

66

67

55

Ɇаяк

Ɇаяк
Вɵɯ

J02

WM1

WM2

85

86

Ɇаяк

123

125

127

128

129

130

132

134
133

135

136

137

139

142

141

140

131

J1

J4

J3

J2

WL16

WSC7

J1

J4

J3

J2

WSC8

124

126

П̦̌ель ̭е̏е̬̦̌я ̥̌л̌я (+Z) (2340-0)

J1

J4

J3

J2

J1

J4

J3

J2

84

WST39

WST40

C11А

C11B

C12A

C12B

C13A

C13B

C14A

C14B

C21A

C21B

C22A

C22B

C23A

C23B

C24A

C24B

443

444

445

446

447

448

449

450

451

453

454

455

456

457

458

WL166

WL167

WL168

WL169

WL170

WL171

WL172

WL173

WL174

WL175

WL176

WL177

WL178

WL179

WL180

WL181

J04

J04

WL07

WL08

J1 J2

J3

J1 J2

J3

J1 J2

J3

J1 J2

J3

J1 J2

J3

J1 J2

J3

J1 J2

J3

J1 J2

J3

J1 J2

J3

J1 J2

J3

J1 J2

J3

J1 J2

J3

J1 J2

J3

J1 J2

J3

J1 J2

J3

WTWD24

WTWD23

WTWD22

WTWD21

WTWD14

WTWD13

WTWD12

WTWD11

П̦̌ель ̐о̛̬̚о̦т̌ль̦̌я 
(-Y) (2314-0)

WL17

    П̦̌ель опо̬̦̌я (+Z) (2361-0)

108

WR137

WR137

WR137

WR229

WR229

ɄУС

ɄУС

ɅȻȼ

ȼИП

ɅȻȼ

ɅȻȼ

ȼИП

ɅȻȼ

J1

J4

J3

J2

WST23

J1

J4

J3

J2

WST24

J1

J4

J3

J2

WST25

J1

J4

J3

J2

WST26

J1

J4

J3

J2

WST27

J1

J4

J3

J2

WST28

J1

J4

J3

J2

WST29

J1

J4

J3

J2

WST30

J1

J4

J3

J2

WST31

J1

J4

J3

J2

WST32

J1

J4

J3

J2

WST33

J1

J4

J3

J2

WST34

J1

J4

J3

J2

WST35

J1

J4

J3

J2

WST36

J1

J4

J3

J2

WST37

J1

J4

J3

J2

WST38

WL06 602

WL02 600

WL04 601

J01

J02

П̦̌ель ̍̌̚о̏̌я (2312-0)

WL23

WL22

WL25

WL24

607

J08

J09

J10

J11

WU32   

WU33   

WU34   

WU35   

WU36   

WU37   

WU38   

WU39   

WU40   

WU41   

WU42   

WU43   

WU44   

WU45   

WU46   

WU47   

WU2   

WU1   
 

WU4    

WU5   
 

WU6   

WU8    

WU9   
 

WU10   

WU12    

WU13

  
 

WU14    

WU15

  
 

WU16    

WU17

   

WU19

   

WU21

   

WU23

   

WM4

Ɇаяк
J02

88

   
WU3

   
WU7

   
WU11

   WU25

   WU26

WU27    

   WU28

WU29      
 

   

WU30

WU31

63

1

2

3

1A

2A

3A

4

5

6

4A

5A

6A

   ES
D

WUЕ2

   ES
D

WUЕ3

   ESD

WUЕ1

   ES
D

WUЕ4

J01

J02

J03

J04

J05

J06

J07

J01

J02

J03

J04

J05

J06

J08

J07

WOM2

WOM1

WL182

153

154

J07

А̦те̦̦̌ 
пе̬е̦̌цел̛̏̌е̥̌я

WOC1

WOC2

J1 J2

J3 J4

J1 J2

J3 J4

WA8

WR229

WR229

WL19

WL18

WL21

WL20

603

604

606

J04

J05

J06

J07

605

W9.1
2109-60

F2-8/2R

F2-8/1L

145

146

147

148

149

150

151

152

W11.1
2109-230

W11.2

W11.3
2109-1310

W11.4

W11.5
2109-1320

W11.6
2109-1330

W12
2109-1340

W14
2109-40

W13
2109-01

W489.1
2108-3210

W489.3
2108-3220

W489.2

W489.4
2109-3250

W490.1
2108-3230

W490.3
2108-3240

W490.2

608

610

609

FH3522

FH3523

FH3522

FH3522

WIT1

WIT2

WIT

WIT4

WIT5

WIT6

WIT7

WIT8

WIT9

WIT10

WIT11

1

2

3

4

5

6

1A

2A

3A

4A

5A

6A

2

1

FH3521

WL07

WL07

WL07
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

         ɉɪɨɜɟɪɤɚ ȼɑ ɫɨɟɞɢɧɟɧɢɣ ɧɚ ɷɥɟɤɬɪɨɝɟɪɦɟɬɢɱɧɨɫɬɶ 
 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɢɫɩɵɬɚɧɢɹɦ. 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɜɟɪɤɢ ɧɚ ɷɥɟɤɬɪɨɝɟɪɦɟɬɢɱɧɨɫɬɶ Ɇɉɇ ɄȺ 

ɧɟɨɛɯɨɞɢɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɷɬɚɩ ɤɨɧɬɪɨɥɹ ɩɨɦɟɯɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ. ȼ 
ɭɫɥɨɜɢɹɯ ɨɬɤɥɸɱɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɇɉɇ ɩɪɨɜɨɞɢɬɫɹ ɢɡɦɟɪɟɧɢɟ ɭɪɨɜɧɹ 
ɫɩɟɤɬɪɚɥɶɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɨɦɟɯ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ 
ɜɵɜɨɞ ɨɛ ɢɫɩɪɚɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɪɨɜɧɹɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɨɦɟɯ ɧɚ 
ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɢɫɩɵɬɚɧɢɣ, ɱɬɨ ɜɚɠɧɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɨɱɧɨɫɬɢ ɩɨɥɭɱɚɟɦɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ. ȼ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɟ 
ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ -50 ɞȻɦ (ɧɚ ɜɯɨɞɟ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚɱɟɫɬɜɟ ɚɧɬɟɧɧɵ Ʉȼɉ). 

Ⱦɚɥɟɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɨɜɟɪɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ 
ɤɚɥɢɛɪɨɜɤɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (Ʉȼɉ ɢ ɬɟɫɬɨɜɵɟ ɤɨɚɤɫɢɚɥɶɧɵɟ 
ɤɚɛɟɥɢ). 

ɋɯɟɦɚ ɤɚɥɢɛɪɨɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ Ȼ.1. 
 

ɉɨɬɟɪɢ ɜ 
ɤɨɚɤɫɢɚɥɟ

L2

ɉɨɬɟɪɢ ɜ 
ɤɨɚɤɫɢɚɥɟ

L1

R=1 ɦ

1 2

1,5 ɦ

Pɩɟɪ Pɩɪ

Ⱥɧɚɥɢɡɚɬɨɪ 
ɰɟɩɟɣ

 
 

Ɋɢɫɭɧɨɤ Ȼ.1 – ɂɫɩɵɬɚɬɟɥɶɧɚɹ ɫɯɟɦɚ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ Ʉȼɉ 
 
Ɂɧɚɱɟɧɢɹ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɹɯ Lଵ ɢ Lଶ ɩɨɥɭɱɚɸɬ ɢɡɦɟɪɟɧɢɟɦ ɫ ɩɨɦɨɳɶɸ 

ȼȺɐ. ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɡɧɚɱɟɧɢɣ Lଵ ɢ Lଶ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 
ɭɫɢɥɟɧɢɹ ɩɨ ɰɟɧɬɪɚɥɶɧɵɦ ɱɚɫɬɨɬɚɦ, ɨɧ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɪɟɞɟɥɶɧɨɝɨ ɭɪɨɜɧɹ ɢɡɥɭɱɟɧɢɹ ɞɥɹ ɤɚɧɚɥɨɜ Ɇɉɇ. 

Ɋɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɢɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (Ȼ.1). 
ȼɚɠɧɨɟ ɡɚɦɟɱɚɧɢɟ: ɪɚɫɱɟɬ ɞɥɹ ɤɚɠɞɨɝɨ ɞɢɚɩɚɡɨɧɚ ɩɪɨɜɨɞɢɬɫɹ ɨɬɞɟɥɶɧɨ ɢ ɧɚ 
ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɟ ɞɢɚɩɚɡɨɧɚ. 

 G = ସπୖ୊C √ P˒˓P˒е˓,          (Ȼ.1) 
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ɝɞɟ G – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ; 
R – ɪɚɫɫɬɨɹɧɢɟ =1ɦ, ɦ; 
F – ɱɚɫɬɨɬɚ, ɆȽɰ; 
ɋ – ɫɤɨɪɨɫɬɶ ɫɜɟɬɚ, ɦ/ɫ; P˒ ˓ – ɦɨɳɧɨɫɬɶ ɩɪɢɟɦɚ =Pa -⁡Lଶ, ȼɬ; Pa – ɦɨɳɧɨɫɬɶ ɚɧɚɥɢɡɚɬɨɪɚ ɢ Lଶ - ɩɨɬɟɪɢ ɜ ɤɨɚɤɫɢɚɥɟ, ȼɬ; P˒ е˓ – ɦɨɳɧɨɫɬɶ ɩɟɪɟɞɚɱɢ =Ps -⁡Lଵ, ȼɬ; Ps – ɦɨɳɧɨɫɬɶ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɢ Lଵ - ɩɨɬɟɪɢ ɜ ɤɨɚɤɫɢɚɥɟ, ȼɬ. 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɭɞɨɛɫɬɜɚ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɩɟɪɟɜɨɞɢɬɫɹ ɜ 

ɞɟɰɢɛɟɥɥɵ (ɞȻ). 
ɉɪɨɰɟɫɫ ɢɫɩɵɬɚɧɢɣ ɩɪɨɯɨɞɢɬ ɜ ɞɜɚ ɷɬɚɩɚ: ɩɪɨɜɟɪɤɚ ɧɚ ɪɚɞɢɨɢɡɥɭɱɟɧɢɟ 

ɢ ɩɪɨɜɟɪɤɚ ɧɚ ɪɚɞɢɨɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ. 
 
ɉɪɨɜɟɪɤɚ ȼɑ ɫɨɟɞɢɧɟɧɢɣ ɧɚ ɪɚɞɢɨɢɡɥɭɱɟɧɢɟ. 
ɉɟɪɜɵɦ ɷɬɚɩɨɦ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɜɵɯɨɞɧɨɣ ɫɟɤɰɢɢ ɧɚ ɪɚɞɢɨɢɡɥɭɱɟɧɢɟ 

(RE). ɂɫɩɵɬɚɧɢɹ ɧɚ ɪɚɞɢɨɢɡɥɭɱɟɧɢɟ ɩɪɨɜɨɞɹɬɫɹ ɧɚ ɧɢɡɤɨɦ ɭɪɨɜɧɟ ɭɫɢɥɟɧɢɹ ɜ 
ɪɟɠɢɦɟ ɧɚɫɵɳɟɧɢɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɩɨɥɟɡɧɨɝɨ 
ɫɢɝɧɚɥɚ. Ɏɢɤɫɢɪɭɸɬɫɹ ɭɪɨɜɧɢ ɫɢɝɧɚɥɚ, ɜɛɥɢɡɢ ȼɑ ɫɨɟɞɢɧɟɧɢɣ ɧɚ ɭɱɚɫɬɤɟ 
ɬɪɚɤɬɚ ɩɨɫɥɟ ɍɆ (ɜɵɯɨɞɧɚɹ ɫɟɤɰɢɹ ɫɬɜɨɥɚ/ɤɚɧɚɥɚ). 

ɇɚ ɪɢɫɭɧɤɟ Ȼ.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɛɨɛɳɟɧɧɚɹ ɫɯɟɦɚ ɢɫɩɵɬɚɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ RE ɢɫɩɵɬɚɧɢɣ ɧɚ ɪɚɞɢɨɢɡɥɭɱɟɧɢɟ. 

 

ȼɑ 
ɝɟɧɟɪɚɬɨɪ

Ɍɟɫɬɢɪɭɟɦɨɟ 
ɭɫɬɪɨɣɫɬɜɨ Ⱥɋ

ɋɨɝɥɚɫɨɜɚɧɧɚɹ 
ɧɚɝɪɭɡɤɚ 

(ɷɤɜɢɜɚɥɟɧɬ 
ɚɧɬɟɧɧɵ)

К̌л̛̬̍о̏оч̦̼̜ 
те̭то̼̜̏ КВП

 
 

Ɋɢɫɭɧɨɤ Ȼ.2 – Ɉɛɳɢɣ ɩɪɢɧɰɢɩ ɦɟɬɨɞɢɤɢ RE ɢɫɩɵɬɚɧɢɣ 
 
ɇɚɢɯɭɞɲɢɣ ɫɥɭɱɚɣ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɫɢɥɟɧɢɢ ɢ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ ɫɬɜɨɥɚ/ɤɚɧɚɥɚ (ɜ ɪɟɠɢɦɟ ɧɚɫɵɳɟɧɢɹ 
ɍɆ). 

ɉɪɨɰɟɫɫ ɢɫɩɵɬɚɧɢɣ ɧɚ ɪɚɞɢɨɢɡɥɭɱɟɧɢɟ: 
ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɩɟɪɟɞɚɸɳɢɟ ɚɧɬɟɧɧɵ ɢ 

ɩɚɧɟɥɢ Ɇɉɇ (ɧɚ ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɬɫɹ Ɇɉɇ). ɉɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɢ 
ɪɚɫɩɨɥɨɠɟɧɢɸ ɩɟɪɟɞɚɸɳɢɯ ɚɧɬɟɧɧ ɢ ɩɚɧɟɥɟɣ Ɇɉɇ, ɜɵɱɢɫɥɹɸɬ 
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ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɩɨɥɹ ɧɚ ɩɚɧɟɥɹɯ Ɇɉɇ ɩɪɢɯɨɞɹɳɟɟ ɫ ɪɟɮɥɟɤɬɨɪɨɜ ɚɧɬɟɧɧ ɢ 
ɨɫɥɚɛɥɟɧɢɟ ɧɚ ɩɚɧɟɥɹɯ.  

ɉɨɫɥɟ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɦɨɳɧɨɫɬɶ ɫ ɤɚɠɞɨɣ ɩɚɧɟɥɢ ɄȺ. 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɡɜɨɥɹɸɬ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɤɪɚɧɢɪɨɜɚɧɢɹ. 

ɋɜɹɡɶ ɦɟɠɞɭ ɦɨɳɧɨɫɬɶɸ ɩɚɪɚɡɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɦɨɳɧɨɫɬɶɸ ɜɧɭɬɪɢ 
ɤɨɧɫɬɪɭɤɰɢɢ Ɇɉɇ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɢ ɨɫɥɚɛɥɟɧɢɹ ɩɚɧɟɥɢ 
Ɇɉɇ: 

 PПАʜ = P଴ − ХЭ −⁡ХВЧ, 
ɝɞɟ P˒ ан – ɦɨɳɧɨɫɬɶ ɜɧɭɬɪɢ ɤɨɧɫɬɪɭɤɰɢɢ Ɇɉɇ; 

P0 – ɦɨɳɧɨɫɬɶ ɩɚɪɚɡɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ; ХЭ – ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɩɚɧɟɥɢ Ɇɉɇ;  ХВЧ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɫɥɚɛɥɟɧɢɹ ɜɧɭɬɪɢ ɤɨɧɫɬɪɭɤɰɢɢ Ɇɉɇ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɨɫɥɚɛɥɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɚɫɱɟɬɚ ɧɚɩɪɹɠɟɧɧɨɫɬɢ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɜɧɭɬɪɢ ɤɨɧɫɬɪɭɤɰɢɢ Ɇɉɇ. 
ɇɚ ɪɢɫɭɧɤɟ Ȼ.3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɢɫɩɵɬɚɧɢɣ Ɇɉɇ ɧɚ RE. 
 

ȼɯɨɞɧɚɹ 
ɫɟɤɰɢɹ

ȼɵɯɨɞɧɚɹ 
ɫɟɤɰɢɹ

ɇɚɩɪɚɜɥɟɧɧɵɣ 
Ɉɬɜɟɬɜɢɬɟɥɶ ɋɨɝɥɚɫɭɸɳɚɹ 

ɧɚɝɪɭɡɤɚ

ɇɚɩɪɚɜɥɟɧɧɵɣ 
Ɉɬɜɟɬɜɢɬɟɥɶ

ɋɨɝɥɚɫɭɸɳɚɹ 
ɧɚɝɪɭɡɤɚ

ɜɯɨɞ ɜɵɯɨɞ

Ⱥɧɚɥɢɡɚɬɨɪ 
ɫɩɟɤɬɪɚ

Ʉɨɚɤɫɢɚɥɶɧɨ-
ɜɨɥɧɨɜɨɞɧɵɣ 

ɩɟɪɟɯɨɞ

Ⱦɢɷɥɟɤɬɪɢɱɟɫɤɢɣ 
ɳɭɩ Lc

G

Fɜɯ Pɜɯ

Fɜɵɯ

ɂɡɦɟɪɢɬɟɥɶ 
ɦɨɳɧɨɫɬɢ

Ƚɟɧɟɪɚɬɨɪ
Ɇɉɇ

 
Ɋɢɫɭɧɨɤ Ȼ.3 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɧɚ ȼɑ 

ɢɡɥɭɱɟɧɢɟ (RE) 
 
ɉɨɞ ɜɵɯɨɞɧɨɣ ɫɟɤɰɢɟɣ Ɇɉɇ ɩɨɧɢɦɚɸɬɫɹ ȼɑ ɬɪɚɤɬɵ Ɇɉɇ ɨɬ ɜɯɨɞɧɵɯ 

Ʉɍɋ ɞɨ ɜɵɯɨɞɧɵɯ ɇɈ. 
Ʉɨɪɩɭɫ Ɇɉɇ ɢɦɟɟɬ ɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɥɢɧɨɣ ɜɨɥɧɵ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɢɧɬɟɪɮɟɪɟɧɰɢɢ ɞɥɹ ɦɢɤɪɨɜɨɥɧɨɜɨɝɨ ɞɢɚɩɚɡɨɧɚ 
ɜɨɥɧ. ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɫɪɟɞɚ ɜɧɭɬɪɢ ɦɨɞɭɥɹ Ɇɉɇ ɨɛɭɫɥɨɜɥɟɧɚ ɝɚɛɚɪɢɬɚɦɢ 
ɢ ɩɚɪɚɦɟɬɪɚɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ RE ɢɫɩɵɬɚɧɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɨɩɪɟɞɟɥɟɧɢɢ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɥɹ ɜɧɭɬɪɢ Ɇɉɇ, ɩɨ ɫɪɟɞɫɬɜɚɦ ɨɩɪɟɞɟɥɟɧɢɹ 
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ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧɵ ɦɨɳɧɨɫɬɢ ɩɨɛɨɱɧɨɣ ɭɬɟɱɤɢ ɨɬ ȼɑ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ Ɇɉɇ, 
ɭɱɢɬɵɜɚɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

ɂɡɦɟɪɟɧɢɟ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ ɩɨɦɟɯɢ P˒ ˓ ɞɥɹ RE ɢɫɩɵɬɚɧɢɣ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɧɚ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɟ ɤɚɧɚɥɚ. Ⱦɚɧɧɨɟ 
ɢɡɦɟɪɟɧɢɟ ɩɪɨɜɨɞɹɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɤɚɱɟɫɬɜɚ ȼɑ ɫɨɟɞɢɧɟɧɢɣ 
ɜɵɯɨɞɧɨɣ ɫɟɤɰɢɢ Ɇɉɇ. 

ɉɨɪɹɞɨɤ ɢɫɩɵɬɵɜɚɟɦɵɯ ȼɑ ɫɨɟɞɢɧɟɧɢɣ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɫɥɟɞɨɜɚɧɢɹ ɨɬ ɜɵɯɨɞɚ 
ɍɅȻȼ ɞɨ ɜɵɯɨɞɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ Ɇɉɇ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ. 

ɉɪɟɞɟɥɶɧɵɣ ɭɪɨɜɟɧɶ ɢɡɥɭɱɟɧɢɹ, ɮɢɤɫɢɪɭɟɦɵɣ ɚɧɚɥɢɡɚɬɨɪɨɦ ɫɩɟɤɬɪɚ P˒ ˓, ɞȻɦ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɰɟɧɬɪɚɥɶɧɵɯ ɜɵɯɨɞɧɵɯ ɱɚɫɬɨɬ Ɇɉɇ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (Ȼ.2): 

 P˒ ˓ = E + G − ʹͲlogF − LC − N,       (Ȼ.2) 
 

ɝɞɟ P˒ ˓ – ɩɪɟɞɟɥɶɧɨɟ ɩɨɤɚɡɚɧɢɟ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ, ɞȻ; E –ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɜ 1 ɦɟɬɪ ɞɨ 
ɬɟɫɬɢɪɭɟɦɨɝɨ ɪɚɡɴɟɦɚ, ɞȻɦɤȼ/ɦ; G – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ Ʉȼɉ, ɞȻ; F – ɜɵɯɨɞɧɚɹ ɱɚɫɬɨɬɚ ɤɚɧɚɥɚ, ɆȽɰ; LC – ɩɨɬɟɪɢ ɜ ɤɨɚɤɫɢɚɥɶɧɨɦ ɤɚɛɟɥɟ, ɞȻ; N – ɮɚɤɬɨɪ ɨɫɥɚɛɥɟɧɢɹ ɞɥɹ RE, ɞȻ. 

 
Ɋɚɫɱɟɬ ɞɥɹ ɪɚɡɧɵɯ ɞɢɚɩɚɡɨɧɨɜ ɩɪɨɜɨɞɢɬɫɹ ɨɬɞɟɥɶɧɨ, ɩɨ ɩɪɢɱɢɧɟ 

ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɨɫɥɚɛɥɟɧɢɹ ɜ ɤɚɛɟɥɟ LC ɢ ɭɫɢɥɟɧɢɹ Ʉȼɉ G. 
 
ɉɪɨɜɟɪɤɚ ȼɑ ɫɨɟɞɢɧɟɧɢɣ ɧɚ ɪɚɞɢɨɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ. 
ȼɬɨɪɨɣ ɷɬɚɩ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɪɨɜɟɪɤɭ ɜɯɨɞɧɨɣ ɫɟɤɰɢɢ ɧɚ 

ɪɚɞɢɨɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ (RS- radiated susceptibility). ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɫɥɟɞɭɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɭɫɢɥɟɧɢɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɜɧɟɲɧɟɣ ɩɨɦɟɯɟ. 

ɂɫɩɵɬɚɧɢɹ RS ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɜ ɥɢɧɟɣɧɨɦ ɪɟɠɢɦɟ. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɯɪɚɧɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 

ɜɵɞɟɪɠɢɜɚɬɶ ɞɢɫɬɚɧɰɢɸ ɨɬ Ʉȼɉ ɞɨ ɬɟɫɬɢɪɭɟɦɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɨɪɹɞɤɚ 15 ɫɦ, 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɫɤɥɸɱɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɜɪɟɠɞɟɧɢɹ 
ɬɟɫɬɢɪɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ. 

 ЭИИʛ = ୉మ∗ୖమଷ଴ ,         (Ȼ.3) 

 
ɝɞɟ ȿ – ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɞɨ 
ɬɟɫɬɢɪɭɟɦɨɝɨ ɪɚɡɴɟɦɚ. 
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ȼɧɟɲɧɹɹ ɩɨɦɟɯɚ ɫ Ʉȼɉ ɩɨɞɚɟɬɫɹ ɫɨ ɫɦɟɳɟɧɢɟɦ ɧɚ 100ɤȽɰ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɫɭɳɟɣ, ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɨɰɟɧɤɢ ɨɬɧɨɲɟɧɢɹ ɩɨɦɟɯɢ ɤ 
ɧɟɫɭɳɟɣ ɱɚɫɬɨɬɟ ɧɚ ɜɵɯɨɞɟ Ɇɉɇ. 

ɇɚ ɪɢɫɭɧɤɟ Ȼ.4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɛɨɛɳɟɧɧɚɹ ɫɯɟɦɚ ɢɫɩɵɬɚɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ RS ɢɫɩɵɬɚɧɢɣ ɧɚ ɪɚɞɢɨɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ. 

 

ȼɑ 
ɝɟɧɟɪɚɬɨɪ

Ɍɟɫɬɢɪɭɟɦɨɟ 
ɭɫɬɪɨɣɫɬɜɨ Ⱥɋ

ɋɨɝɥɚɫɨɜɚɧɧɚɹ 
ɧɚɝɪɭɡɤɚ 

(ɷɤɜɢɜɚɥɟɧɬ 
ɚɧɬɟɧɧɵ)

Ʉɚɥɢɛɪɨɜɨɱɧɵɣ 
ɬɟɫɬɨɜɵɣ Ʉȼɉ

 
 

Ɋɢɫɭɧɨɤ Ȼ.4 – Ɉɛɳɢɣ ɩɪɢɧɰɢɩ ɦɟɬɨɞɢɤɢ RS ɢɫɩɵɬɚɧɢɣ 
 
ɉɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɬɪɟɛɨɜɚɧɢɹ ɤ RS ɤ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɦɭ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɫɥɟɞɭɟɬ ɩɪɢɛɚɜɢɬɶ ɫɢɫɬɟɦɧɵɣ ɡɚɩɚɫ (ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɬɪɟɛɨɜɚɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɸ). 

Ɋɚɫɱɟɬ ɗɂɂɆ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ȼɑ ɫɨɟɞɢɧɟɧɢɣ ɜɯɨɞɧɨɣ ɫɟɤɰɢɢ, ɩɨ 
ɮɨɪɦɭɥɟ (Ȼ.3), ɬ.ɟ. ɞɥɹ ɫɨɟɞɢɧɟɧɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɦɟɠɞɭ ɇɈ ɢ ɜɯɨɞɚɦɢ 
ɭɫɢɥɢɬɟɥɟɣ ɦɨɳɧɨɫɬɢ.  

ɇɚ ɪɢɫɭɧɤɟ Ȼ.5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɢɫɩɵɬɚɧɢɣ Ɇɉɇ ɧɚ RS. 
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ȼɯɨɞɧɚɹ 
ɫɟɤɰɢɹ

ȼɵɯɨɞɧɚɹ 
ɫɟɤɰɢɹ

ɇɚɩɪɚɜɥɟɧɧɵɣ 
ɨɬɜɟɬɜɢɬɟɥɶ

ɋɨɝɥɚɫɭɸɳɚɹ 
ɧɚɝɪɭɡɤɚ

ɇɚɩɪɚɜɥɟɧɧɵɣ 
ɨɬɜɟɬɜɢɬɟɥɶ

ɋɨɝɥɚɫɭɸɳɚɹ 
ɧɚɝɪɭɡɤɚ Ⱥɧɚɥɢɡɚɬɨɪ 

ɫɩɟɤɬɪɚ

Ʉɨɚɤɫɢɚɥɶɧɨ-
ɜɨɥɧɨɜɨɞɧɵɣ 

ɩɟɪɟɯɨɞ

Ƚɟɧɟɪɚɬɨɪ 
ɫɢɝɧɚɥɨɜ

Ⱦɢɷɥɟɤɬɪɢɱɟɫɤɢɣ 
ɳɭɩ

ɜɯɨɞ ɜɵɯɨɞ

Lc

Ps

G

Fɜɯ Pɜɯ

Fɜɵɯ±100ɤȽɰ

Ƚɟɧɟɪɚɬɨɪ
Ɇɉɇ

 
Ɋɢɫɭɧɨɤ Ȼ.5 - ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɧɚ ȼɑ 

ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ (RS) 
 
ɉɨɞ ɜɯɨɞɧɨɣ ɫɟɤɰɢɟɣ Ɇɉɇ ɩɨɧɢɦɚɸɬɫɹ ȼɑ ɬɪɚɤɬɵ ɨɬ ɜɯɨɞɧɵɯ ɇɈ ɞɨ 

ɜɯɨɞɨɜ ɜ ɍɆ. 
ȼ ɫɨɫɬɚɜ ɜɯɨɞɧɨɣ ɫɟɤɰɢɢ Ɇɉɇ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɩɪɢɛɨɪɵ: 
 ɜɯɨɞɧɵɟ ɇɈ; 
 ɩɪɢɟɦɧɢɤɢ (Ɇɒɍ, ɤɨɧɜɟɪɬɟɪɵ); 
 ɤɨɦɩɥɟɤɬ ɜɯɨɞɧɵɯ ɢ ɤɚɧɚɥɶɧɵɯ ɮɢɥɶɬɪɨɜ (ɜɯɨɞɧɵɯ 

ɦɭɥɶɬɢɩɥɟɤɫɨɪɨɜ); 
 ɤɨɦɩɥɟɤɬ ȼɑ ɤɚɛɟɥɟɣ ɢ ɜɨɥɧɨɜɨɞɨɜ; 
 ɦɚɥɨ ɲɭɦɹɳɢɣ ɭɫɢɥɢɬɟɥɶ ɢ ɩɨɧɢɠɚɸɳɢɟ ɤɨɧɜɟɪɬɨɪɵ; 
 ɤɨɦɩɥɟɤɬ ȼɑ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ. 
ɉɨɪɹɞɨɤ ɢɫɩɵɬɵɜɚɟɦɵɯ ɧɚ ȼɑ ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ ȼɑ ɬɪɚɤɬɨɜ, ɜɯɨɞɹɳɢɯ 

ɜ ɫɨɫɬɚɜ ɤɨɧɮɢɝɭɪɚɰɢɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɫɬɜɨɥɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ 
ɫɥɟɞɨɜɚɧɢɹ ɨɬ ɜɯɨɞɧɨɝɨ ɇɈ ɞɚɧɧɨɝɨ ɫɬɜɨɥɚ ɞɨ ɜɯɨɞɚ ɍɅȻȼ. 

ɍɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɬɪɟɛɭɟɦɵɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɭɪɨɜɧɹ ɜɧɟɲɧɟɣ ɩɨɦɟɯɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 

 Pୗ ⁡= ⁡ʹͲ⁡log⁡E⁡ + ⁡LC⁡– ⁡G⁡– ⁡M,       (Ȼ.4) 
 

ɝɞɟ Pୗ – ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɞȻ; 
ȿ – ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɥɟ, ɩɨɞɚɜɚɟɦɨɟ ɧɚ ɢɫɩɵɬɵɜɚɟɦɨɟ ȼɑ ɫɨɟɞɢɧɟɧɢɟ, 

ȼ/ɦ; LC – ɩɨɬɟɪɢ ɜ ɤɨɚɤɫɢɚɥɶɧɨɦ ɤɚɛɟɥɟ, ɞȻ; 
G – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ Ʉȼɉ, ɞȻ; 
M – ɮɚɤɬɨɪ ɨɫɥɚɛɥɟɧɢɹ ɞɥɹ RS, ɞȻ. 
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Ɋɚɫɱɟɬ ɩɨ ɮɨɪɦɭɥɟ (Ȼ.4) ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɨɬɞɟɥɶɧɨ ɞɥɹ ɪɚɡɧɵɯ 

ɞɢɚɩɚɡɨɧɨɜ, ɭɱɢɬɵɜɚɹ ɪɚɡɥɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɨɫɥɚɛɥɟɧɢɹ ɜ ɤɚɛɟɥɟ LC ɢ 
ɭɫɢɥɟɧɢɹ Ʉȼɉ G. 

Ɉɰɟɧɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɩɪɨɜɨɞɢɬɫɹ ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ 
ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɚɧɚɥɢɡɚɬɨɪɨɦ ɫɩɟɤɬɪɚ ɫ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦ 
ɭɪɨɜɧɟɦ ɦɨɳɧɨɫɬɢ, ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɨ (Ȼ.4).  

ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɩɪɨɜɟɪɤɭ ɦɨɦɟɧɬɨɜ ɡɚɬɹɠɤɢ, ɢ ɤɨɝɞɚ ɬɪɟɛɭɟɬɫɹ 
ɩɪɨɢɡɜɟɫɬɢ ɡɚɬɹɠɤɭ ɧɚ ¼ ɨɛɨɪɨɬɚ. ɉɨ ɢɬɨɝɚɦ ɞɚɧɧɨɣ ɩɪɨɰɟɞɭɪɵ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɟɲɟɧɢɟ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɱɢɫɬɤɢ ɤɨɧɬɚɤɬɨɜ. ȼɨɥɧɨɜɨɞɧɵɣ ɫɬɵɤ 
ɪɚɡɛɢɪɚɟɬɫɹ, ɫɩɢɪɬɨɦ ɢɥɢ ɚɰɟɬɨɧɨɦ ɩɪɨɦɵɜɚɸɬɫɹ ɮɥɚɧɰɵ. Ⱦɚɥɶɧɟɣɲɚɹ 
ɩɨɞɫɬɵɤɨɜɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɡɚɦɟɧɨɣ ɤɨɧɬɚɤɬɧɨɣ ɩɪɨɤɥɚɞɤɢ ɢ ɩɪɭɠɢɧɧɵɯ 
ɲɚɣɛ ɧɚ ɧɨɜɵɟ. 
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ɉɊɂɅɈɀȿɇɂȿ ȼ  
 

          Ɉɬɱɟɬ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɥɟɤɬɪɨɬɟɪɦɨɜɚɤɭɭɦɧɵɦ ɢɫɩɵɬɚɧɢɹɦ 
ɫɨɡɞɚɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ 

 
ȼ1 ɇɚɫɬɨɹɳɢɣ ɨɬɱɟɬ ɫɨɞɟɪɠɢɬ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɩɨ ɨɰɟɧɤɟ 

ɜɥɢɹɧɢɹ ɩɨɧɢɠɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɧɢɠɟɧɧɨɣ ɢ ɩɨɜɵɲɟɧɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɫɟɪɢɢ PS-Z. 

ȼ1.1 ȼ ɯɨɞɟ ɢɫɩɵɬɚɧɢɣ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɢɡɦɟɪɟɧɢɹ ɩɨɥɧɨɣ ɦɚɬɪɢɰɵ  
S-ɩɚɪɚɦɟɬɪɨɜ. ɂɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɩɨɦɨɳɶɸ ɜɟɤɬɨɪɧɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ 
ɰɟɩɟɣ N5244A ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ ȼ.1. 
Ɍɚɛɥɢɰɚ ȼ.1 – ɉɚɪɚɦɟɬɪɵ ȼȺɐ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɡɦɟɪɟɧɢɣ 
Ⱦɢɚɩɚɡɨɧ 

ɢɡɦɟɪɟɧɢɹ, 
ȽȽɰ 

Ɇɨɳɧɨɫɬɶ 
ɢɡɦɟɪɟɧɢɹ, 

ɞȻɦȼɬ 

Ʉɨɥ-ɜɨ 
ɭɫɪɟɞɧɟɧɢɣ 

Ɏɚɤɬɨɪ 
ɫɝɥɚɠɢɜɚɧɢɹ, 

% 

Ʉɨɥɢɱɟɫɬɜɨ 
ɬɨɱɟɤ, ɲɬ. 

Ɏɨɪɦɚɬɵ ɜɵɯ. 
ɞɚɧɧɵɯ 

0,03...33 0 30 0 1601 S2P (Log Mag); jpg 

 
ȼ1.2 Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɩɪɢ ɤɚɥɢɛɪɨɜɤɟ ȼȺɐ ɢ ɢɡɦɟɪɟɧɢɹɯ, 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ ȼ.2. 

Ɍɚɛɥɢɰɚ ȼ.2 – ɉɟɪɟɱɟɧɶ ɢɫɩɨɥɶɡɨɜɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɍɢɩ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɉɛɨɡɧɚɱɟɧɢɟ Ʉɨɥ-ɜɨ 

ȼȺɐ N5245A 1 
Ʉɚɥɢɛɪɨɜɨɱɧɵɣ ɦɨɞɭɥɶ N4693A 1 
Ʉɚɛɟɥɢ ȼɑ 3 ɦ (ɢɡɦɟɪɢɬɟɥɶɧɵɟ) TV-SF102EA 3000 mm 2 
ɉɟɪɟɯɨɞɵ 2,4/2,92 ɦɦ 32SMA-50-0-100/111NE 2 
Ʉɚɦɟɪɚ ɬɟɪɦɨɜɚɤɭɭɦɧɚɹ ABBES 1 

 
ȼ2 ɍɫɥɨɜɢɹ ɢɫɩɵɬɚɧɢɣ 
ȼ2.1 Ⱦɚɜɥɟɧɢɟ ɜ ɌȼɄ ≤ 10-6 ɦɦ ɪɬ. ɫɬ; 
ȼ2.2 Ⱦɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ ɜ ɌȼɄ ɨɬ ɦɢɧɭɫ 65˚ɋ ɞɨ +145˚ɋ; 
ȼ2.3 ɒɚɝ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 10 ˚ɋ. 
ȼ2.4 ȼɪɟɦɹ ɜɵɞɟɪɠɤɢ ɧɚ ɤɚɠɞɨɦ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɲɚɝɟ ≥ 20 ɦɢɧɭɬ. 
ȼ3 Ɋɟɡɭɥɶɬɚɬɵ ɢ ɢɯ ɚɧɚɥɢɡ  

ȼ3.1 Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ S21 ɧɚ ɱɚɫɬɨɬɟ 33 ȽȽɰ 
ɢɫɩɵɬɵɜɚɟɦɨɣ ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
ȼ.1.   
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Ɋɢɫɭɧɨɤ ȼ.1 – ɬɟɦɩɟɪɚɬɭɪɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɩɚɪɚɦɟɬɪɚ S21 ɢɫɩɵɬɵɜɚɟɦɨɣ 
ɤɚɛɟɥɶɧɨɣ ɫɛɨɪɤɢ 

 
ȼ3.2 Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɧɚ ɜɫɟɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɤɚɯ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ ȼ.2 - ȼ.25 ɩɪɢɥɨɠɟɧɢɹ ȼ. 
ȼ4 ȼɵɜɨɞɵ 
1) Ʉɚɛɟɥɶɧɵɟ ɫɛɨɪɤɢ ɫɟɪɢɢ PS-Z ɩɨɞɬɜɟɪɞɢɥɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɜ 

ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɨɬ ɦɢɧɭɫ 65˚ɋ ɞɨ +145˚ɋ. 
2) Ʉɚɛɟɥɶɧɵɟ ɫɛɨɪɤɢ ɫɟɪɢɢ PS-Z ɩɨɞɬɜɟɪɞɢɥɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ 

ɞɚɜɥɟɧɢɢ ≤ 10-6 ɦɦ ɪɬ. ɫɬ. ɜ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɨɬ ɦɢɧɭɫ 65˚ɋ ɞɨ +145˚ɋ. 
3) Ʉɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ (ɩɨɬɟɪɢ) ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ  

PS-Z-7-SKm-SKm ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ. 
4) Ʉɨɷɮɮɢɰɢɟɧɬ ɫɬɨɹɱɟɣ ɜɨɥɧɵ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ  

PS-Z-7-SKm-SKm ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɌɁ. 
5) ɉɨ ɨɤɨɧɱɚɧɢɸ ɢɫɩɵɬɚɧɢɣ ɤɚɛɟɥɶɧɚɹ ɫɛɨɪɤɚ PS-Z-7-SKm-SKm ɧɟ 

ɭɬɪɚɬɢɥɚ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɧɟ ɭɯɭɞɲɢɥɚ ɜɧɟɲɧɢɣ ɜɢɞ ɢ ɦɨɠɟɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɞɚɥɶɧɟɣɲɟɦ. 

6) Ʉɚɛɟɥɶɧɵɟ ɫɛɨɪɤɢ ɫɟɪɢɢ PS-Z ɩɪɢɡɧɚɬɶ ɜɵɞɟɪɠɚɜɲɢɦɢ ɢɫɩɵɬɚɧɢɹ. 
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Ɋɢɫɭɧɨɤ ȼ.2 – ɂɫɩɵɬɚɧɢɹ ɫ ɨɬɤɪɵɬɨɣ ɤɪɵɲɤɨɣ ɩɟɪɟɞ ɗɌȼɂ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.3 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɦɢɧɭɫ 65˚ɋ 
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Ɋɢɫɭɧɨɤ ȼ.4 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɦɢɧɭɫ 55˚ɋ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.5 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɦɢɧɭɫ 45˚ɋ 
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Ɋɢɫɭɧɨɤ ȼ.6 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɦɢɧɭɫ 35˚ɋ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.7 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɦɢɧɭɫ 25˚ɋ 
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Ɋɢɫɭɧɨɤ ȼ.8 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɦɢɧɭɫ 15˚ɋ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.9 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɦɢɧɭɫ 5˚ɋ 
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Ɋɢɫɭɧɨɤ ȼ.10 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 5˚ɋ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.11 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 15˚ɋ 
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Ɋɢɫɭɧɨɤ ȼ.12 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25˚ɋ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.13 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 35˚ɋ 
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Ɋɢɫɭɧɨɤ ȼ.14 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 45˚ɋ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.15 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 55˚ɋ 
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Ɋɢɫɭɧɨɤ ȼ.16 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 65˚ɋ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.17 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 75˚ɋ 
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Ɋɢɫɭɧɨɤ ȼ.18 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 85˚ɋ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.19 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 95˚ɋ 
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Ɋɢɫɭɧɨɤ ȼ.20 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 105˚ɋ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.21 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 115˚ɋ 
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Ɋɢɫɭɧɨɤ ȼ.22 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 125˚ɋ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.23 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 135˚ɋ 
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Ɋɢɫɭɧɨɤ ȼ.24 – ɂɫɩɵɬɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 145˚ɋ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.25 – ɂɫɩɵɬɚɧɢɹ ɫ ɨɬɤɪɵɬɨɣ ɤɪɵɲɤɨɣ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɗɌȼɂ 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

         Ɋɚɫɱɟɬ ɞɨɡ ɨɛɥɭɱɟɧɢɹ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 
ɤɨɫɦɢɱɟɫɤɨɣ ɪɚɞɢɚɰɢɢ 

 
Ƚ1 Ɉɛɥɭɱɟɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɷɥɟɤɬɪɨɧɚɦɢ ɧɚ ɥɢɧɟɣɧɨɦ ɭɫɤɨɪɢɬɟɥɟ  

ɗɅɍ-4, ɚɬɬɟɫɬɨɜɚɧɧɨɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ Ɋȼ 20.57.415.-97 ɢ  
ȽɈɋɌ Ɋȼ 20.57.308-98 ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɢ ɞɨɩɨɥɧɟɧɢɹɦɢ.  

Ƚ2 Ɉɛɥɭɱɟɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɜ ɜɚɤɭɭɦɟ. 
Ƚ3 Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɩɨɥɹ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɥɭɱɟɧɢɹ – 40ɯ40 ɫɦ. 
Ƚ4 ɋɪɟɞɧɹɹ ɷɧɟɪɝɢɹ ɷɥɟɤɬɪɨɧɨɜ ȿ ɜ ɩɥɨɫɤɨɫɬɢ ɪɚɡɦɟɳɟɧɢɹ  

ɨɛɪɚɡɰɨɜ – 4 Ɇɷȼ. 
Ƚ5 Ɉɛɪɚɡɰɵ ɞɥɹ ɨɛɥɭɱɟɧɢɹ ɫɤɨɦɩɨɧɨɜɚɧɵ ɜ ɝɪɭɩɩɵ ɬɚɤ, ɱɬɨɛɵ ɢɯ 

ɥɢɧɟɣɧɵɟ ɪɚɡɦɟɪɵ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɛɥɭɱɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɥɢ ɡɧɚɱɟɧɢɣ, 
ɨɩɪɟɞɟɥɹɟɦɵɯ ɢɡ ɜɵɪɚɠɟɧɢɹ:  

ܧ  ≥ ͳͲ ∙ ሺ𝐿 ∙ ρሻ଴.଻଺, 
ɝɞɟ E – ɗɧɟɪɝɢɹ ɷɥɟɤɬɪɨɧɨɜ ɜ Ɇɷȼ; 

L – ɥɢɧɟɣɧɵɣ ɪɚɡɦɟɪ (ɬɨɥɳɢɧɚ) ɝɪɭɩɩɵ ɨɛɪɚɡɰɨɜ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 
ɨɛɥɭɱɟɧɢɹ; 

ρ – ɩɥɨɬɧɨɫɬɶ ɨɛɪɚɡɰɨɜ. 
 

Ƚ6 ɋɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ ɷɥɟɤɬɪɨɧɨɜ ɜ ɦɟɫɬɟ ɪɚɡɦɟɳɟɧɢɹ 
ɨɛɪɚɡɰɨɜ:  

 𝜑௘ = ͳ,ͳͷ ∙ ͳͲଵ଴  ɫɦ-2∙ɫ-1 
 
Ƚ7 ɉɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɪɟɞɧɟɣ ɷɧɟɪɝɢɢ ɧɟ ɛɨɥɟɟ 8 %. 
Ƚ8 ɉɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ ɷɥɟɤɬɪɨɧɨɜ 𝜑௘ ɜ 

ɩɥɨɫɤɨɫɬɢ ɨɛɥɭɱɟɧɢɹ ɧɟ ɛɨɥɟɟ 6 %. 
Ƚ9 ɉɨɝɪɟɲɧɨɫɬɶ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɩɨɞɞɟɪɠɚɧɢɹ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ 

ɩɨɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ ɨɛɥɭɱɟɧɢɹ ɧɟ ɛɨɥɟɟ 5 %.  
Ƚ10 Ɋɚɫɱɟɬ ɧɨɪɦɵ ɢɫɩɵɬɚɧɢɣ:  
ܦ  = 𝜑௘ ∙ 𝑡 ∙ 𝛿 ∙ ሺͳ − 𝛿௘ሻ−ଵ = 𝛷௘ ∙ 𝛿 ∙ ሺͳ − 𝛿௘ሻ−ଵ, 

ɝɞɟ t – ɜɪɟɦɹ ɨɛɥɭɱɟɧɢɹ; 𝛷௘ – ɢɧɬɟɝɪɚɥɶɧɵɣ ɩɨɬɨɤ ɷɥɟɤɬɪɨɧɨɜ; 
δ – ɭɞɟɥɶɧɚɹ ɩɨɝɥɨɳɟɧɧɚɹ ɞɨɡɚ ɩɨ ɤɪɟɦɧɢɸ; 
δе – ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ ɷɥɟɤɬɪɨɧɨɜ. 
 

Ƚ11 ɍɞɟɥɶɧɚɹ ɩɨɝɥɨɳɟɧɧɚɹ ɞɨɡɚ ɨ ɤɪɟɦɧɢɸ (δ) ɞɥɹ ɷɥɟɤɬɪɨɧɨɜ  
ɫ ɷɧɟɪɝɢɟɣ 4 Ɇɷȼ – 2,55∙10-8 ɪɚɞ∙ɫɦ-2∙ɷɥɟɤɬɪɨɧ-1. 

Ƚ12 ɉɟɪɟɱɟɧɶ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ ɩɨɞɜɟɪɝɚɟɦɵɯ ɨɛɥɭɱɟɧɢɸ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ Ƚ.1. 
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Ɍɚɛɥɢɰɚ Ƚ.1 – ɉɟɪɟɱɟɧɶ ɤɚɛɟɥɶɧɵɯ ɫɛɨɪɨɤ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɩɨ 
ɄȾ 

Ɍɢɩ ɤɚɛɟɥɶɧɵɯ 
ɫɛɨɪɨɤ 

Ⱦɥɢɧɚ, 
ɦɦ 

Ʉɨɥ.,
ɲɬ 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ 
ɨɛɥɭɱɟɧɢɹ, 

ɪɚɞ/ɫ 

ɋɭɦɦɚɪɧɚɹ 
ɩɨɝɥɨɳɟɧɧɚɹ 

ɞɨɡɚ, ɪɚɞ 

RR-1-SKm-SKm 
ɝɢɛɤɢɟ, 

ɭɫɬɨɣɱɢɜɵɟ ɤ ɎɄɉ 
1000 1 2000 3,95∙106 

RR-1-SKm-SKm 
ɝɢɛɤɢɟ, 

ɭɫɬɨɣɱɢɜɵɟ ɤ ɎɄɉ 
1000 1 2000 5,39∙106 

RR-1-SKm-SKm 
ɝɢɛɤɢɟ, 

ɭɫɬɨɣɱɢɜɵɟ ɤ ɎɄɉ 
1000 1 2000 5,77∙106 

 

 



 


