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Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɢɫɬɟɦɚ ɩɟɪɟɞɚɱɢ ɫɨɤɪɵɬɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɡɚɲɭɦɥɟɧɧɵɦ ɤɚɧɚɥɚɦ 
ɫɜɹɡɢ ɢ ɫɰɟɧɚɪɢɣ, ɩɪɢ ɤɨɬɨɪɨɦ ɚɬɚɤɭɸɳɚɹ ɫɬɨɪɨɧɚ ɧɟ ɢɦɟɟɬ ɞɪɭɝɨɝɨ ɞɨɫɬɭɩɚ ɤ 
ɫɬɟɝɚɧɨɫɢɝɧɚɥɭ, ɤɪɨɦɟ ɤɚɤ ɜ ɝɚɭɫɫɨɜɨɦ ɤɚɧɚɥɟ. ɉɪɢ ɬɚɤɨɦ ɩɨɞɯɨɞɟ ɬɪɟɛɭɟɬɫɹ 
ɨɛɟɫɩɟɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɞɨɫɬɢɠɢɦɭɸ ɧɚ ɩɪɚɤɬɢɤɟ ɜɟɥɢɱɢɧɭ ɨɬɧɨɲɟɧɢɹ 
ɫɢɝɧɚɥ/ɲɭɦ, ɨɫɨɛɟɧɧɨ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɩɨɤɪɵɜɚɸɳɟɟ ɫɨɨɛɳɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ 
ɢɡɜɟɫɬɧɨ ɚɬɚɤɭɸɳɟɣ ɫɬɨɪɨɧɟ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɩɪɟɞɥɚɝɚɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɟɝɚɧɨɫɢɫɬɟɦɭ ɫ ɪɚɡɧɟɫɟɧɢɟɦ ɩɨ ɜɪɟɦɟɧɢ (ɋɊȼ). Ⱦɨɤɚɡɚɧɚ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɋɊȼ ɫ ɡɚɞɚɧɧɵɦ ɭɪɨɜɧɟɦ ɫɟɤɪɟɬɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ 
ɜɨɫɩɪɢɹɬɢɹ ɫɨɤɪɵɬɨɝɨ ɫɢɝɧɚɥɚ. Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɨɩɬɢɦɢɡɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɧɚ 
ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɞɨɜ ɤɨɪɪɟɤɰɢɢ ɨɲɢɛɨɤ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢ ɩɨɦɨɳɢ ɪɟɚɥɢɡɚɰɢɢ ɋɊȼ ɞɥɹ ɩɨɤɪɵɜɚɸɳɢɯ ɫɨɨɛɳɟɧɢɣ ɜ ɜɢɞɟ 
ɰɢɮɪɨɜɵɯ ɡɜɭɤɨɜɵɯ ɮɚɣɥɨɜ ɮɨɪɦɚɬɚ АAV. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɬɟɝɚɧɨɫɢɫɬɟɦɚ, ɩɨɤɪɵɜɚɸɳɟɟ ɫɨɨɛɳɟɧɢɟ, ɤɨɞɵ ɤɨɪɪɟɤɰɢɢ 
ɨɲɢɛɨɤ, ɝɚɭɫɫɨɜɫɤɢɣ ɤɚɧɚɥ ɫ ɲɭɦɚɦɢ, ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɷɧɬɪɨɩɢɹ 

ȼɜɟɞɟɧɢɟ 

ɋɬɟɝɚɧɨɝɪɚɮɢɹ – ɷɬɨ ɬɟɯɧɢɤɚ ɫɨɤɪɵɬɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɡɜɨɥɹɸɳɚɹ ɞɨɛɚɜɢɬɶ 
ɫɤɪɵɬɭɸ ɢɧɮɨɪɦɚɰɢɸ ɜ ɧɟ ɜɵɡɵɜɚɸɳɟɟ ɩɨɞɨɡɪɟɧɢɹ ɩɨɤɪɵɜɚɸɳɟɟ ɫɨɨɛɳɟɧɢɟ (ɚɭɞɢɨ-, 
ɜɢɞɟɨɢɧɮɨɪɦɚɰɢɹ ɢ ɬ.ɞ.) ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɩɨɤɪɵɜɚɸɳɟɟ ɫɨɨɛɳɟɧɢɟ (ɉɋ) ɧɟ 
ɢɫɤɚɠɚɟɬɫɹ ɞɨ ɬɚɤɨɣ ɫɬɟɩɟɧɢ, ɱɬɨ ɦɨɠɟɬ ɫɞɟɥɚɬɶ ɡɚɦɟɬɧɵɦ ɧɚɥɢɱɢɟ ɜ ɫɬɟɝɚɧɨɫɢɝɧɚɥɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɚɬɚɤɚɦ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ 
ɢɞɟɧɬɢɱɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɦɟɪ ɉɋ ɢ ɫɬɟɝɨɫɢɝɧɚɥɚ ɧɚ ɧɟɤɨɬɨɪɨɦ ɜɪɟɦɟɧɧɨɦ ɞɢɫɤ-
ɪɟɬɟ. ɇɨ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɩɪɢɧɰɢɩɚ ɪɚɡɪɚɛɨɬɱɢɤ ɫɬɟɝɨɫɢɫɬɟɦɵ ɞɨɥɠɟɧ, ɩɨ 
ɦɟɧɶɲɟɣ ɦɟɪɟ, ɜɥɚɞɟɬɶ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɫɬɚɬɢɫɬɢɤɟ ɉɋ, ɬ.ɟ. ɪɟɚɥɶɧɨɝɨ ɚɭɞɢɨ ɢɥɢ 
ɜɢɞɟɨɫɢɝɧɚɥɚ, ɱɬɨ ɫɚɦɨ ɩɨ ɫɟɛɟ ɹɜɥɹɟɬɫɹ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɨɣ ɡɚɞɚɱɟɣ. ɋ ɰɟɥɶɸ ɪɟɲɟɧɢɹ 
ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɢ ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɩɨɫɬɪɨɟɧɢɟ ɫɬɟɝɨɫɢɫɬɟɦɵ ɧɚ ɨɫɧɨɜɟ ɤɚɧɚɥɨɜ ɫ 
ɡɚɲɭɦɥɟɧɢɟɦ Д1Ж. 

ɂɡɜɟɫɬɧɨ ɧɚɩɪɚɜɥɟɧɢɟ ɪɚɡɜɢɬɢɹ ɦɟɬɨɞɨɜ ɩɟɪɟɞɚɱɢ ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɣ ɢɧɮɨɪɦɚ-
ɰɢɢ ɩɨ ɧɟɡɚɳɢɳɟɧɧɵɦ ɤɚɧɚɥɚɦ ɫɜɹɡɢ ɫ ɲɭɦɨɦ ɩɪɢ ɞɨɫɬɚɬɨɱɧɨ ɧɢɡɤɨɣ ɫɥɨɠɧɨɫɬɢ 
ɪɟɚɥɢɡɚɰɢɢ ɢ ɦɚɥɵɯ ɮɢɧɚɧɫɨɜɵɯ ɡɚɬɪɚɬ, ɝɚɪɚɧɬɢɪɭɸɳɟɟ ɫɤɨɥɶ ɭɝɨɞɧɨ ɦɚɥɭɸ ɜɟɪɨɹɬ-
ɧɨɫɬɶ ɭɫɩɟɲɧɨɝɨ ɩɟɪɟɯɜɚɬɚ ɢ ɫɤɨɥɶ ɭɝɨɞɧɨ ɦɚɥɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ ɜ ɤɚɧɚɥɟ ɥɟɝɢ-
ɬɢɦɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ Д2Ж. ɉɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɜ ɫɬɟɝɚɧɨɝɪɚɮɢɢ ɦɨɠɟɬ ɛɵɬɶ 
ɨɩɪɚɜɞɚɧɨ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɡɚɲɭɦɥɟɧɧɨɝɨ ɤɚɧɚɥɚ ɢ ɬɨɥɶɤɨ ɜ ɬɨɦ 
ɫɥɭɱɚɟ, ɤɨɝɞɚ ɚɬɚɤɭɸɳɚɹ ɫɬɨɪɨɧɚ ɧɟ ɢɦɟɟɬ ɞɪɭɝɨɝɨ ɞɨɫɬɭɩɚ ɤ ɫɬɟɝɨɫɢɝɧɚɥɭ, ɤɪɨɦɟ ɤɚɤ ɜ 
ɡɚɲɭɦɥɟɧɧɨɦ ɤɚɧɚɥɟ. ɋɭɬɶ ɚɬɚɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɹɜɥɟɧɢɢ ɫɨɤɪɵɬɨɝɨ ɫɨɨɛɳɟɧɢɹ ɧɚ 
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ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɦɟɪ ɩɟɪɟɯɜɚɱɟɧɧɨɝɨ ɫɢɝɧɚɥɚ. ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɬɚɤɚɹ ɦɨɞɟɥɶ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɠɟɫɬɤɨɣ, ɱɟɦ ɫɬɚɧɞɚɪɬɧɚɹ ɫɬɟɝɚɧɨɫɢɫɬɟɦɚ, ɞɥɹ ɤɨɬɨɪɨɣ ɉɋ 
ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɹɜɥɹɟɬɫɹ ɢɡɜɟɫɬɧɵɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɛɥɟɦɚ ɫɬɟɝɚɧɨɚɧɚɥɢɡɚ 
ɫɜɨɞɢɬɫɹ ɤ ɜɵɞɟɥɟɧɢɸ ɢɡ ɤɚɧɚɥɶɧɨɝɨ ɲɭɦɚ ɜɧɟɞɪɟɧɧɨɝɨ ɫɤɪɵɬɨɝɨ ɫɨɨɛɳɟɧɢɹ. Ɍɚɤ ɤɚɤ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɲɭɦɚ ɜ ɤɚɧɚɥɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɡɜɟɫɬɧɨ ɧɚɦɧɨɝɨ ɥɭɱɲɟ, ɱɟɦ ɫɬɚɬɢɫɬɢɤɚ 
ɉɋ, ɩɪɨɛɥɟɦɚ ɪɚɡɪɚɛɨɬɤɢ ɫɬɟɝɨɫɢɫɬɟɦɵ ɭɩɪɨɳɚɟɬɫɹ. 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɝɚɭɫɫɨɜɫɤɢɣ ɤɚɧɚɥ Д1Ж. ȿɫɥɢ ɞɥɹ ɫɬɟɝɨɫɢɫɬɟɦɵ 
ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɰɟɧɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɸɬ ɤɚɤ ɉɋ, ɬɚɤ ɢ ɫɤɪɵɜɚɟɦɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɬ.ɟ. 
ɜɧɟɞɪɹɟɦɚɹ ɢɧɮɨɪɦɚɰɢɹ ɹɜɥɹɟɬɫɹ ɰɢɮɪɨɜɵɦ ɜɨɞɹɧɵɦ ɡɧɚɤɨɦ (ɐȼɁ), ɬɨ ɜɧɟɞɪɟɧɢɟ ɛɢɬɚ 
ɢɧɮɨɪɦɚɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɨ ɤɚɤ: 

       nnCnCNn W
b

W 1:,...,1  , (1) 

ɝɞɟ  
  NnnCC 1  – ɉɋ; 

  Nnn 1   – ɧɟɡɚɜɢɫɢɦɵɟ ɨɞɢɧɚɤɨɜɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɩɨ ɡɚɤɨɧɭ Ƚɚɭɫɫɚ ɩɫɟɜɞɨ-
ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɫ ɧɭɥɟɜɵɦ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɟɦ ɢ ɟɞɢɧɢɱɧɨɣ ɞɢɫɩɟɪɫɢɟɣ; 

N  – ɞɥɢɧɚ ɨɛɟɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ; 
W  – ɞɢɫɩɟɪɫɢɹ ɐȼɁ. 

ɇɚ ɜɵɯɨɞɟ ɝɚɭɫɫɨɜɫɤɨɝɨ ɤɚɧɚɥɚ ɩɨɥɭɱɢɦ: 

     nnCnCNn WW  :,...,1 , 

ɝɞɟ   Nnn 1   – ɧɟɡɚɜɢɫɢɦɵɣ ɨɞɢɧɚɤɨɜɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɡɚɤɨɧɭ Ƚɚɭɫɫɚ ɲɭɦ ɫ 
ɧɭɥɟɜɵɦ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɟɦ ɢ ɞɢɫɩɟɪɫɢɟɣ 2

 . 
Ʉɚɤ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɷɧɬɪɨɩɢɹ ɞɥɹ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɫɬɟɝɨɫɢɫɬɟɦɵ 

ɞɚɠɟ ɜ ɫɥɭɱɚɟ ɢɡɜɟɫɬɧɨɝɨ ɉɋ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ Д1Ж, Д3Ж ɤɚɤ: 






















WW

ND
 1
111ХЧ72.0 , (2) 

ɝɞɟ 22
WW    – ɨɬɧɨɲɟɧɢɟ ɞɢɫɩɟɪɫɢɣ ɝɚɭɫɫɨɜɫɤɨɝɨ ɲɭɦɚ ɢ ɐȼɁ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɞɟɠɧɨ ɫɩɪɹɬɚɬɶ ɫɟɤɪɟɬɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɜ ɲɭɦɟ ɤɚɧɚɥɚ, 
ɨɬɧɨɲɟɧɢɟ W  ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɶɲɢɦ Д3Ж. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɷɧɬɪɨɩɢɹ (2) 
ɩɪɢɛɥɢɠɟɧɧɨ ɪɚɜɧɚ 

236.0
W

ND


 . (3) 

ɂɡ ɬɟɨɪɢɢ ɢɧɮɨɪɦɚɰɢɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɢɧɜɚɪɢɚɧɬɧɨ ɤ ɦɟɬɨɞɭ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɧɟɪɚɜɟɧɫɬɜɨ: 

  D
P

P
P

P
P

P
ɉС

ЛД
ЛД

ɉС

ЛД
ЛД 





1

ХЧ1
1

ХЧ , (4) 

ɝɞɟ  
ЛДP  – ɜɟɪɨɹɬɧɨɫɬɶ ɥɨɠɧɨɝɨ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɫɬɟɝɨɫɢɝɧɚɥɚ, 

ɉСP  – ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɨɩɭɫɤɚ ɫɬɟɝɨɫɢɝɧɚɥɚ. 
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Ⱦɨɩɭɫɬɢɦ ɞɥɹ ɩɪɨɫɬɨɬɵ ɢɡɥɨɠɟɧɢɹ, ɱɬɨ PPP ɉСЛД  . Ɍɨɝɞɚ ɢɡ (4) ɩɨɥɭɱɚɟɦ 

  D
P

PP 



1

ХЧ12 . 

ɂɡ (3) ɫɥɟɞɭɟɬ, ɱɬɨ: 

D
N

W 6.0 . (5) 

Ɉɩɬɢɦɚɥɶɧɵɦ ɩɪɚɜɢɥɨɦ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨ ɧɚɥɢɱɢɢ/ɨɬɫɭɬɫɬɜɢɢ ɫɨɤɪɵɬɨɝɨ ɛɢɬɚ 
b  ɞɥɹ ɝɚɭɫɫɨɜɫɤɨɝɨ ɤɚɧɚɥɚ ɢ ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɞɟɤɨɞɟɪɚ, ɬ.ɟ. ɬɚɤɨɝɨ ɞɟɤɨɞɟɪɚ, 
ɤɨɬɨɪɨɦɭ ɢɡɜɟɫɬɧɨ ɉɋ, ɹɜɥɹɟɬɫɹ: 

      
 


 


N

n
bnnCnC

1 ɫɥɭɱɚɟɩɪɨɬɢɜɧɨɦɜ,1
0ɟɫɥɢ,0з

 . (6) 

ɇɟɬɪɭɞɧɨ ɩɨɤɚɡɚɬɶ, ɱɬɨ ɞɥɹ ɝɚɭɫɫɨɜɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ   Nnn 1   ɜɟɪɨɹɬ-
ɧɨɫɬɶ ɩɪɢɧɹɬɢɹ ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɪɟɲɟɧɢɹ (6) ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

 






















22
ОбЩ

2 WW
оɲ

NNP


, (7) 

ɝɞɟ   duОxx
x

u


 

 2

2

2
1:


 . 

ȿɫɥɢ 1W , ɱɬɨ ɹɜɥɹɟɬɫɹ ɞɨɜɨɥɶɧɨ ɨɛɵɱɧɵɦ ɞɥɹ ɫɬɟɝɚɧɨɫɢɫɬɟɦ, ɬɨ ɬɪɟɛɨɜɚɧɢɟ ɤ 
ɫɟɤɪɟɬɧɨɫɬɢ ɫɜɨɞɢɬɫɹ ɤ ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 

  


















 2
1

83.0ОбЩ
2

NDNP
W

оɲ 
. (8) 

ɂɡ (8) ɫɥɟɞɭɟɬ ɜɚɠɧɵɣ ɜɵɜɨɞ, ɱɬɨ ɞɥɹ ɥɸɛɨɝɨ ɭɪɨɜɧɹ ɧɚɞɟɠɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ ɢ 
ɡɧɚɱɟɧɢɹ D  ɦɨɠɟɬ ɛɵɬɶ ɜɵɛɪɚɧɨ ɡɧɚɱɟɧɢɟ N , ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɬɪɟɛɭɟɦɵɣ ɭɪɨɜɟɧɶ 
ɫɟɤɪɟɬɧɨɫɬɢ, ɬ.ɟ. ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ оɲP .  

ɉɪɢ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɨɱɟɜɢɞɧɨ ɫɥɟɞɭɸɳɟɟ ɩɪɨɬɢɜɨɪɟ-
ɱɢɟ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɨɲɢɛɤɢ ɢɡɜɥɟɱɟɧɢɹ ɐȼɁ ɥɟɝɚɥɶɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, 
ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɩɚɪɚɦɟɬɪ W , ɱɬɨ ɧɟɢɡɛɟɠɧɨ ɜɟɞɟɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɢɫɤɚɠɟɧɢɣ 
ɫɬɟɝɨɫɢɝɧɚɥɚ, ɬ.ɟ. ɭɦɟɧɶɲɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ. Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɞɚɧɧɨɝɨ ɩɪɨɬɢ-
ɜɨɪɟɱɢɹ ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ ɫɬɟɝɚɧɨɫɢɫɬɟɦɚ ɫ ɪɚɡɧɟɫɟɧɢɟɦ ɩɨ ɜɪɟɦɟɧɢ.  

Ⱦɚɥɟɟ ɛɭɞɟɬ ɩɪɢɜɟɞɟɧɨ ɟɟ ɨɩɢɫɚɧɢɟ ɢ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɡɦɨɠɧɨɫɬɢ ɨɩɬɢɦɢɡɚɰɢɢ ɟɟ 
ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɨɫɧɨɜɟ ɩɪɢɦɟɧɟɧɢɹ ɤɨɞɨɜ ɤɨɪɪɟɤɰɢɢ ɨɲɢɛɨɤ, ɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɪɟɡɭɥɶɬɚɬɵ ɫɢɦɭɥɹɰɢɢ ɞɥɹ ɰɢɮɪɨɜɨɝɨ ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ ɮɨɪɦɚɬɚ АAV ɜ ɤɚɱɟɫɬɜɟ ɉɋ. 

Ɉɩɢɫɚɧɢɟ ɫɬɟɝɚɧɨɫɢɫɬɟɦɵ ɢ ɨɰɟɧɤɚ ɟɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

Ⱦɥɹ ɫɬɟɝɨɫɢɫɬɟɦɵ ɫ ɪɚɡɧɟɫɟɧɢɟɦ ɩɨ ɜɪɟɦɟɧɢ ɛɟɡ ɤɨɞɢɪɨɜɚɧɢɹ (ɪɢɫ. 1) ɩɪɚɜɢɥɨ (1) 
ɜɧɟɞɪɟɧɢɹ ɫɟɤɪɟɬɧɵɯ ɛɢɬ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɤ ɜɢɞɭ: 
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        0Ж1PrД PnnCnC W
b

W   , 

    01ЖPrД PnCnCW  . 
(9) 

Ⱦɥɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɩɪɚɜɢɥɚ ɜɧɟɞɪɟɧɢɹ (9) ɢɫɩɨɥɶ-
ɡɭɟɦɚɹ ɩɫɟɜɞɨɫɥɭɱɚɣɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɬɫɱɟɬɨɜ ɦɨɠɟɬ ɛɵɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɫɟɤɪɟɬɧɵɦ ɤɥɸɱɨɦ (ɋɄ) ɢɥɢ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɚ ɫ ɋɄ ɩɨ ɧɟɤɨɬɨɪɨɦɭ ɡɚɤɨɧɭ. ɉɭɫɬɶ 
  sN

mmn 1  – ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɭɜɟɥɢɱɢɜɚɸɳɢɯɫɹ ɢɧɞɟɤɫɨɜ  NNs  , ɨɩɪɟɞɟɥɹɸɳɚɹ 
ɧɨɦɟɪɚ ɨɬɫɱɟɬɨɜ, ɜ ɤɨɬɨɪɵɟ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜɧɟɞɪɟɧɢɟ ɫɬɟɝɨɫɢɝɧɚɥɚ (ɪɢɫ. 1). Ⱦɥɹ 
ɛɨɥɶɲɨɝɨ ɡɧɚɱɟɧɢɹ N , ɫ ɭɱɟɬɨɦ ɰɟɧɬɪɚɥɶɧɨɣ ɩɪɟɞɟɥɶɧɨɣ ɬɟɨɪɟɦɵ, NNP s /0  . ɉɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɤɨɞɢɪɨɜɚɧɢɹ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɫɟɤɪɟɬɧɨɝɨ ɛɢɬɚ b  ɢɫɩɨɥɶɡɭɟɬɫɹ 0N  ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨ ɜɵɛɪɚɧɧɵɯ ɞɢɫɤɪɟɬɨɜ ɞɥɹ ɩɨɝɪɭɠɟɧɢɹ ɐȼɁ. Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɨɛɳɟɟ 
ɤɨɥɢɱɟɫɬɜɨ ɫɟɤɪɟɬɧɵɯ ɛɢɬ ɫɨɫɬɚɜɢɬ 0/ NNN st  . Ʉɚɠɞɵɣ ɥɟɝɚɥɶɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ 
ɞɨɥɠɟɧ ɡɧɚɬɶ ɫɬɟɝɚɧɨɤɥɸɱ K , ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ – ɧɨɦɟɪɚ ɨɬɫɱɟɬɨɜ ɫ ɜɧɟɞɪɟɧɧɵɦ ɐȼɁ, 
ɢ ɫɩɨɫɨɛɟɧ ɜɵɞɟɥɢɬɶ ɩɨ ɨɞɧɨɦɭ ɜɫɟ tN  ɫɟɤɪɟɬɧɵɯ ɛɢɬ, ɢɫɩɨɥɶɡɭɹ ɩɪɚɜɢɥɨ ɩɪɢɧɹɬɢɹ 
ɪɟɲɟɧɢɣ (6). ȼɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ ɦɨɠɟɬ ɛɵɬɶ ɧɚɣɞɟɧɚ ɢɡ (7) ɩɭɬɟɦ ɩɨɞɫɬɚɧɨɜɤɢ ɜ 
ɮɨɪɦɭɥɭ ɬɟɤɭɳɟɝɨ ɡɧɚɱɟɧɢɹ 0N  ɜɦɟɫɬɨ N . 

Ⱥɬɚɤɭɸɳɚɹ ɫɬɨɪɨɧɚ, ɩɪɢ ɭɫɥɨɜɢɢ ɢɡɜɟɫɬɧɨɝɨ ɉɋ, ɧɨ ɩɪɢ ɧɟɢɡɜɟɫɬɧɨɦ ɋɄ, ɞɥɹ 
ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨ ɧɚɥɢɱɢɢ ɢɥɢ ɨɬɫɭɬɫɬɜɢɢ ɫɨɤɪɵɬɨɝɨ ɫɨɨɛɳɟɧɢɹ ɞɨɥɠɧɚ ɜɵɩɨɥɧɢɬɶ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɢ ɩɪɨɬɟɫɬɢɪɨɜɚɬɶ ɞɜɟ ɝɢɩɨɬɟɡɵ: 

    Жɉɉɋɹɜɥɹɟɬɫɹɢ,0Д: 2
0 NnCH  , (10) 

    

    










,1ɉɉɋɹɜɥɹɟɬɫɹɢ,0Pr

,ɉɉɋɹɜɥɹɟɬɫɹɢ,0Pr
:

0
2

0
2

1

PNnC

PNnC
H

s




 (11) 

ɝɞɟ  
      NnW nCnCnC 1 ; 

222
Ws    ; 

ɉɉɋ – ɩɫɟɜɞɨɫɥɭɱɚɣɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɧɟɤɨɪɪɟɥɢɪɨɜɚɧɧɵɯ ɱɢɫɟɥ. 

 

 
Ɋɢɫ. 1. ɉɫɟɜɞɨɫɥɭɱɚɣɧɵɟ ɨɬɫɱɟɬɵ ɞɥɹ ɋɊȼ, 19/4,38,8 0  PNN s  
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ɉɪɨɜɟɪɤɚ ɝɢɩɨɬɟɡ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɭɬɟɦ ɜɵɱɢɫɥɟɧɢɹ ɨɬɧɨɲɟɧɢɹ ɦɚɤɫɢ-
ɦɚɥɶɧɨɝɨ ɩɪɚɜɞɨɩɨɞɨɛɢɹ: 

    
  0

1
01 HnCP

HnCP



 , (12) 

ɝɞɟ   jHnCP   – ɜɟɪɨɹɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ  nC   ɞɥɹ ɤɚɠɞɨɣ ɢɡ 

ɝɢɩɨɬɟɡ jH , 1,0j . ɉɪɨɜɟɪɤɚ ɨɩɬɢɦɚɥɶɧɨɣ ɝɢɩɨɬɟɡɵ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɨɬɧɨɲɟɧɢɢ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɚɜɞɨɩɨɞɨɛɢɹ (12), ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

  101 H  , 

  001 H  , 
(13) 

ɝɞɟ   – ɧɟɤɨɬɨɪɵɣ ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɩɨɪɨɝ. ɉɨɞɫɬɚɜɢɜ ɜ (13) ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ 
(10), (11), ɩɨɥɭɱɢɦ ɩɨɫɥɟ ɩɪɨɫɬɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ: 

      
 






















N

n s

W

s

PnCP
1

0
2

22

2

2

2

001 1
2

ОбЩ








 , 

ɢɥɢ ɞɥɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɝɨ ɦɚɫɲɬɚɛɚ  

        
 






















N

n s

W

s
L PnCP

1
0

2
22

2

2

2

00101 1
2

ОбЩХШРХШР








 . (14) 

ɉɪɢɦɟɧɟɧɢɟ ɧɚ ɩɪɚɤɬɢɤɟ ɩɨɥɭɱɟɧɧɨɝɨ ɩɪɚɜɢɥɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ (14) ɞɨɜɨɥɶɧɨ 
ɫɥɨɠɧɨ. Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɨɩɬɢɦɚɥɶɧɨɟ ɩɪɚɜɢɥɨ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɜ ɫɥɭɱɚɟ ɜɵɩɨɥɧɟɧɢɹ 
ɭɫɥɨɜɢɹ 22

 W . ɉɪɢ ɷɬɨɦ (14) ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɤ ɜɢɞɭ 

    





















N

n W

PnCP
N 1

0
2

220 1
2

1ОбЩХШР1


. (15) 

ɉɪɢ  xx 1ХШР  ɩɨɥɭɱɢɦ: 

     
















 



N

n W
L NnCP

1

2
22001 2

1ОбЩ


 

ɢ ɩɪɚɜɢɥɨ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ: 

ЖззД 1H  ;     ЖззД 0H  , (16) 

ɝɞɟ  

  



N

n
nC

1

2

І
1з

; 


з  – ɧɟɤɢɣ ɧɨɜɵɣ ɩɨɪɨɝ. 



ɂ.ɂ. Ɇɚɪɚɤɨɜɚ, Ⱥ.Ⱥ. əɤɨɜɟɧɤɨ 

 10 

ɉɪɚɜɢɥɨ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ (16) ɞɨɫɬɚɬɨɱɧɨ ɨɛɨɫɧɨɜɚɧɨ, ɩɨɫɤɨɥɶɤɭ, ɤɚɤ ɛɭɞɟɬ 
ɩɨɤɚɡɚɧɨ ɞɚɥɟɟ       ЖДЖД 0

2
1

2 HnCMHnCM  , ɝɞɟ M  – ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ. 
Ɋɚɫɫɦɨɬɪɢɦ ɚɧɚɥɢɬɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɜɟɪɨɹɬɧɨɫɬɟɣ ɨɲɢɛɨɤ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɪɨɞɚ, 

ɉСP  ɢ ЛДP  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɥɹ ɝɢɩɨɬɟɡɵ 1H  (ɧɚɥɢɱɢɟ ɫɬɟɝɨɫɢɝɧɚɥɚ) ɢ ɝɢɩɨɬɟɡɵ 0H  
(ɨɬɫɭɬɫɬɜɢɟ ɫɬɟɝɨɫɢɝɧɚɥɚ) ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɚɜɢɥɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ (16). 

Ⱦɥɹ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɢɯ N , ɫɨɝɥɚɫɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɩɪɟɞɟɥɶɧɨɣ ɬɟɨɪɟɦɟ Д3Ж, 
 2,з

jjN   ɞɥɹ jH , ɝɞɟ ЖзД jj HM  , ɢ )з(2
jj HVar  , ɞɥɹ 1,0j . Ɍɚɤ ɤɚɤ 

2
0

2
1   , ɩɨɥɭɱɢɦ: 

  dxxPɉС   






 









з

2
0

2
1

2
0

2
ОбЩ

2
1 , (17) 

  dxxPЛД 









 


 



з 2

0

2
1

2
0

2
ОбЩ

2
1 . (18) 

ȼɵɛɟɪɟɦ ɩɨɪɨɝ з  ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɭɫɥɨɜɢɟ PPP ЛДɉС  . 
ɉɨɫɥɟ ɩɪɨɫɬɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɜɵɪɚɠɟɧɢɣ (17) ɢ (18), ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ: 








 


0

01

2
P  (19) 

ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɣ 

2
0   ;     2

0
2

1 WP   ;     42
0

2


N
 . (20) 

ɉɨɞɫɬɚɜɢɜ (20) ɜ (19), ɩɨɥɭɱɢɦ: 











W

PNP
22

0 , 

ɢɥɢ 











W

s

N
NP
22

. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɟɫɥɢ ɚɫɢɦɩɬɨɬɢɱɟɫɤɢ NNs з , ɬɨ 21зP , ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɜɨɡ-
ɦɨɠɧɨɫɬɢ ɨɛɧɚɪɭɠɟɧɢɹ ɫɬɟɝɨɫɢɝɧɚɥɚ ɧɟɥɟɝɢɬɢɦɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. 

Ⱦɥɹ ɜɧɟɞɪɟɧɢɹ m  ɫɟɤɪɟɬɧɵɯ ɛɢɬ ɜ sN  ɨɬɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ 
m
NN s0  

ɨɬɫɱɟɬɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɛɢɬɚ ɫɟɤɪɟɬɧɨɝɨ ɫɨɨɛɳɟɧɢɹ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ 
оɲP  ɩɨɫɥɟ ɢɡɜɥɟɱɟɧɢɹ ɨɞɧɨɝɨ ɛɢɬɚ ɥɟɝɚɥɶɧɵɦ ɢɧɮɨɪɦɢɪɨɜɚɧɧɵɦ ɞɟɤɨɞɟɪɨɦ ɨɩɪɟɞɟ-

ɥɹɟɬɫɹ ɩɨ (7) (ɫ ɩɨɞɫɬɚɧɨɜɤɨɣ 0N  ɜɦɟɫɬɨ N ). ɇɟɨɛɯɨɞɢɦɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɜɵɞɟɥɢɬɶ ɫɟɤɪɟɬɧɵɟ ɛɢɬɵ, ɞɟɤɨɞɟɪ ɥɟɝɢɬɢɦɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ ɞɨɥɠɟɧ ɛɵɬɶ 
ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧ ɤɚɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ   ɜ (1), ɬɚɤ ɢ ɫ ɩɫɟɜɞɨɫɥɭɱɚɣɧɨɣ 
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ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ, ɨɩɪɟɞɟɥɹɸɳɟɣ ɧɨɦɟɪɚ ɨɬɫɱɟɬɨɜ, ɜ ɤɨɬɨɪɵɟ ɩɪɨɢɡɜɨɞɢɥɨɫɶ 
ɜɧɟɞɪɟɧɢɟ, ɬ.ɟ. ɋɄ. 

ȼ ɬɚɛɥ. 1 ɩɨɤɚɡɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɢɹ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ 
mNN s ,, 0  ɢ 0P , ɩɨɡɜɨɥɹɸɳɢɟ ɞɨɫɬɢɝɧɭɬɶ 310оɲP  ɢ 4.0P , ɫ ɡɚɞɚɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ 

N  ɢ W , ɨɬɜɟɱɚɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɝɨ ɜɨɫɩɪɢɹɬɢɹ. Ⱦɥɹ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɢɯ 
N  ɫɬɚɧɨɜɹɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɜɵɫɨɤɚɹ ɫɤɪɵɬɧɨɫɬɶ ( 4.0P ) ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ( 310оɲP ) 
ɋɊȼ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ ɞɨ 232 ɛɢɬ ɡɚɳɢɳɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 
 

Ɍɚɛɥɢɰɚ 1. 
ɇɚɛɨɪɵ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɋɊȼ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 4.00 P  ɢ 310оɲP  ɩɪɢ ɪɚɡɧɵɯ 

ɡɧɚɱɟɧɢɹɯ N  ɢ W  
 

N  W  0N  sN  m  0P  
20 210 1431 6 0.1431 
50 496 3578 7 0.3578 104 
100 973 7156 7 0.7156 
20 210 4526 21 0.04526 
50 496 11310 22 0.1131 105 
100 973 22630 23 0.2263 
20 210 14310 68 0.01431 
50 496 35780 72 0.03578 106 
100 973 71560 73 0.07156 
20 210 45260 215 0.004526 
50 496 113100 228 0.01131 107 
100 973 226300 232 0.02263 

 
Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɋɊȼ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɋɊȼ ɫ ɤɨɞɢɪɨɜɚɧɢɟɦ. 

Ɍɨɝɞɚ ɩɪɨɰɟɞɭɪɚ ɜɧɟɞɪɟɧɢɹ (9) ɞɨɥɠɧɚ ɛɵɬɶ ɦɨɞɢɮɢɰɢɪɨɜɚɧɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 
Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɉɋ   NnnCC 1  ɩɭɫɬɶ   NnWw nCC 1  ɢ ɞɥɹ ɤɚɠɞɨɝɨ ɢɧɞɟɤɫɚ jn  ɩɪɢ 
ɜɧɟɞɪɟɧɢɢ ɫɬɟɝɨɫɢɝɧɚɥɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ 

         01Pr PnnCnC jW
b

jjW
ij   , 

     01Pr PnCnC jjW  , 

ɝɞɟ  
ijb  – ɷɬɨ j-ɣ ɛɢɬ ɜ i-ɨɦ ɤɨɞɨɜɨɦ ɫɥɨɜɟ ɞɥɢɧɵ /0 sNN  , 
  – ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɰɟɥɨɟ ɱɢɫɥɨ. 
Ⱦɥɹ ɩɪɨɫɬɨɬɵ ɢɡɥɨɠɟɧɢɹ ɨɝɪɚɧɢɱɢɦɫɹ ɪɚɫɫɦɨɬɪɟɧɢɟɦ ɛɢɧɚɪɧɵɯ ɥɢɧɟɣɧɵɯ 

ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɯ  dkN ,,0 -ɤɨɞɨɜ, ɢɡɦɟɧɹɹ i  ɜ ɢɧɬɟɪɜɚɥɟ  kk 2,12,,2,1  , ɝɞɟ d  – 
ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɞɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ. ɂɧɮɨɪɦɢɪɨɜɚɧɧɵɣ ɞɟɤɨɞɟɪ ɩɪɢɧɢɦɚɟɬ ɪɟɲɟɧɢɟ ɨ 
ɜɧɟɞɪɟɧɢɢ i-ɝɨ ɤɨɞɨɜɨɝɨ ɫɥɨɜɚ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹ, ɜɵɱɢɫɥɹɹ 
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1ЦКбКrР
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jWki

nnCi ji  . 
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ɉɨɥɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɧɟɞɪɟɧɧɵɯ ɛɢɬ klm  , ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɨɱɧɨɝɨ ɛɥɨɤɚ ɈБP , 
ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɨɣ ɝɪɚɧɢɰɟ ɧɟɪɚɜɟɧɫɬɜɚ Ȼɭɥɹ Д5Ж, ɦɨɠɟɬ ɛɵɬɶ ɜɵɪɚɠɟɧɚ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

    





















 2ХЧ

22
ОбЩ

2
12 0RNddP

WW

k
ɈБ 

. 

Ɍɚɤ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɫɢɝɧɚɥ/ɲɭɦ 1
W  ɨɛɵɱɧɨ ɦɚɥɨ, ɨɝɪɚɧɢɱɢɦɫɹ ɥɢɲɶ ɞɜɭɦɹ 

ɤɥɚɫɫɚɦɢ ɥɢɧɟɣɧɵɯ ɤɨɞɨɜ ɤɨɪɪɟɤɰɢɢ ɨɲɢɛɨɤ: ɫɢɦɩɥɟɤɫɧɵɦɢ ɤɨɞɚɦɢ (ɋɄ) ɢ ɤɨɞɚɦɢ 
Ɋɢɞɚ-Ɇɚɥɥɟɪɚ (ɄɊɆ) Д5Ж. Ⱦɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ – 120  N , k , 

12  d , 
0N

R 
 , ɝɞɟ   – ɧɟɤɨɬɨɪɨɟ ɰɟɥɨɟ ɱɢɫɥɨ; ɞɥɹ ɜɬɨɪɨɝɨ ɤɥɚɫɫɚ – 20N , 














r

i i
k

1


, rd  2 , ɝɞɟ 3  ɢ r  – ɰɟɥɨɟ ɱɢɫɥɨ, ɬ.ɧ. ɩɨɪɹɞɨɤ ɄɊɆ. 

Ɍɟɩɟɪɶ ɦɨɠɧɨ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɩɨɥɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ N , ɭɪɨɜɟɧɶ ɡɚɳɢɳɟɧ-
ɧɨɫɬɢ P , ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ ɜ ɛɥɨɤɟ ɈБP , ɩɚɪɚɦɟɬɪ W , ɚ ɡɚɬɟɦ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɚɪɚ-
ɦɟɬɪɵ ɤɨɞɚ 0N ,   ɢ r  ɫ ɰɟɥɶɸ ɭɜɟɥɢɱɟɧɢɹ ɱɢɫɥɚ ɡɚɳɢɳɟɧɧɵɯ ɢ ɞɨɫɬɨɜɟɪɧɵɯ ɛɢɬ. 

ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɡɚɞɚɬɶɫɹ ɡɧɚɱɟɧɢɹɦɢ 710N , 4.0P , 310ɈБP , 20W , ɬɨ 
ɨɩɬɢɦɚɥɶɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɋɄ ɛɭɞɭɬ 10 , 10k , ɚ ɨɛɳɟɟ ɱɢɫɥɨ ɜɧɟɞɪɹɟɦɵɯ 

ɫɟɤɪɟɬɧɵɯ ɛɢɬ 442
0


N
Nkm s . 

ȿɫɥɢ ɬɪɟɛɭɟɬɫɹ ɭɫɢɥɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɫɢɫɬɟɦɵ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɄɊɆ ɫ 
ɨɩɬɢɦɚɥɶɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 14 , 2r , 105k  ɢ ɫ ɬɟɦɢ ɠɟ ɨɝɪɚɧɢɱɟɧɢɹɦɢ 4.0P , 

20W . ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɨɛɳɟɟ ɱɢɫɥɨ ɜɧɟɞɪɟɧɧɵɯ ɫɟɤɪɟɬɧɵɯ ɛɢɬ ɛɭɞɟɬ ɛɥɢɡɤɨ ɤ 290 
ɩɪɢ 910ɈБP . 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɞɨɜ ɤɨɪɪɟɤɰɢɢ ɨɲɢɛɨɤ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ 
ɱɢɫɥɨ ɜɧɟɞɪɹɟɦɵɯ ɡɚɳɢɳɟɧɧɵɯ ɛɢɬ ɢ/ɢɥɢ ɩɨɜɵɫɢɬɶ ɫɟɤɪɟɬɧɨɫɬɶ ɫɢɫɬɟɦɵ. 

Ɉɩɪɟɞɟɥɢɦ, ɦɨɠɟɬ ɥɢ ɩɪɚɜɢɥɨ ɩɪɢɧɹɬɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ (14) ɨɛɟɫɩɟɱɢɬɶ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɭɥɭɱɲɟɧɢɹ ɩɪɢ ɞɟɬɟɤɬɢɪɨɜɚɧɢɢ ɜ ɋɊȼ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɭɛɨɩɬɢɦɚɥɶɧɵɦ 
ɩɪɚɜɢɥɨɦ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ (15). 

Ɍɚɤ ɤɚɤ N  ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ, ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɰɟɧɬɪɚɥɶɧɭɸ ɩɪɟɞɟɥɶɧɭɸ 
ɬɟɨɪɟɦɭ ɤ ɫɭɦɦɟ ɢɡ (15). Ɍɨɝɞɚ, ɚɧɚɥɨɝɢɱɧɨ ɞɨɤɚɡɚɬɟɥɶɫɬɜɭ ɜɵɪɚɠɟɧɢɹ (19), ɦɨɠɧɨ 
ɩɨɥɭɱɢɬɶ ɬɚɤɨɣ ɤɪɢɬɟɪɢɣ ɜɵɛɨɪɚ ɩɨɪɨɝɚ  , ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ ɞɥɹ 

PPP ЛДɉС   ɫɥɟɞɭɸɳɟɣ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ: 
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, ɢ ɫɥɭɱɚɣɧɵɟ ɡɧɚɱɟɧɢɹ  nC   ɢɦɟɸɬ ɜɟɪɨɹɬ-

ɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɭɸ ɜ (10). Ɍɚɤ ɤɚɤ ɤɪɚɣɧɟ ɫɥɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ 
0

з , 1
з  ɢ 0

з  ɚɧɚɥɢɬɢɱɟɫɤɢ, ɨɧɢ ɛɭɞɭɬ ɨɰɟɧɟɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɢɦɭɥɹɰɢɢ ɨɩɢɫɚɧɧɨɣ 
ɜɵɲɟ ɩɪɨɰɟɞɭɪɵ. 

ȼ ɬɚɛɥ. 2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɫɢɦɭɥɹɰɢɢ ɞɥɹ 0
з , 1

з  ɢ 0
з , ɚ ɬɚɤɠɟ ɪɟɡɭɥɶ-

ɬɚɬɵ ɜɵɱɢɫɥɟɧɢɹ P  ɢɡ (21) ɞɥɹ ɬɢɩɢɱɧɵɯ ɡɧɚɱɟɧɢɣ 2
 , W  ɢ 0P . Ɉɱɟɜɢɞɧɨ, ɱɬɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɚɜɢɥɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɧɟ ɧɚɪɭɲɚɟɬ ɫɟɤɪɟɬɧɨɫɬɶ ɋɊȼ ( P ), 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɫɥɟɞɧɹɹ ɦɨɠɟɬ ɫɱɢɬɚɬɶɫɹ ɡɚɳɢɳɟɧɧɨɣ ɫɬɟɝɚɧɨɫɢɫɬɟɦɨɣ. 
 

Ɍɚɛɥɢɰɚ 2.  
Ɋɟɡɭɥɶɬɚɬɵ ɫɢɦɭɥɹɰɢɢ ɡɧɚɱɟɧɢɣ 0

з , 1
з  ɢ 0

з  ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɢɱɧɵɯ ɡɧɚɱɟɧɢɣ 2
 , 

W  ɢ 0P  
 

N 2
  W  NNP s /0   0

з  1
з  0

з  






 


0

01
з2

зз


QP  

20 0.1431 0.00161414 0.00162667 0.00240398 0.401753 
50 0.3578 0.00157674 0.00158801 0.00229017 0.401759 1 
100 0.7156 0.00156462 0.00157585 0.00225445 0.401737 
20 0.1431 0.00161414 0.00162590 0.00240398 0.401754 
50 0.3578 0.00157675 0.00158821 0.00229017 0.401745 

104 

5 
100 0.7156 0.00156462 0.00157583 0.00225445 0.401726 
20 0.04526 0.000512618 0.000513737 0.000767001 0.401741 
50 0.1131 0.000500332 0.000501449 0.000729712 0.401809 1 
100 0.2263 0.000496672 0.000497830 0.000718483 0.401737 
20 0.04526 0.000512618 0.000513854 0.000767001 0.401772 
50 0.1131 0.000499062 0.000500277 0.000727769 0.401806 

105 

5 
100 0.2263 0.000496672 0.000497795 0.000718483 0.401745 
20 0.01431 0.000162288 0.000162393 0.000243341 0.401835 
50 0.03578 0.000158479 0.000158585 0.000231440 0.401862 1 
100 0.07156 0.000157686 0.000157808 0.000228397 0.401548 
20 0.01431 0.000162288 0.000162435 0.000243187 0.401752 
50 0.03578 0.000158479 0.000158598 0.00023144 0.401711 

106 

5 
100 0.07156 0.000157686 0.000157797 0.000228397 0.401461 
20 0.004526 5.1350210-5 5.1361510-5 7.6984410-5 0.401964 
50 0.01131 5.0114510-5 5.0124610-5 7.3217310-5 0.401900 1 
100 0.02263 4.9746410-5 4.9758710-5 7.2083610-5 0.401777 
20 0.004526 5.1350210-5 5.1362610-5 7.6984410-5 0.401812 
50 0.01131 5.0114510-5 5.0124510-5 7.3217310-5 0.401969 

107 

5 
100 0.02263 4.9746410-5 4.9756910-5 7.2083610-5 0.401686 
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Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɫɬɟɝɚɧɨɫɢɫɬɟɦɵ ɫ ɪɚɡɧɟɫɟɧɢɟɦ ɩɨ ɜɪɟɦɟɧɢ ɞɥɹ ɡɜɭɤɨɜɨɝɨ 
ɩɨɤɪɵɜɚɸɳɟɝɨ ɫɨɨɛɳɟɧɢɹ 

ɂɫɩɨɥɶɡɭɟɬɫɹ ɦɭɡɵɤɚɥɶɧɵɣ ɚɭɞɢɨɮɚɣɥ ɜ ɮɨɪɦɚɬɟ АAV М ɱɚɫɬɨɬɨɣ ɞɢɫɤɪɟɬɢɡɚɰɢɢ 
44100 Ƚɰ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɨɤɨɥɨ 29 ɫɟɤɭɧɞ. Ɉɬɧɨɲɟɧɢɟ ɉɋ/ɲɭɦ c  ɜɵɛɪɚɧɨ 10 ɞȻ, ɜ ɬɨ 
ɜɪɟɦɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɐȼɁ/ɲɭɦ 1

W  ɜɵɛɪɚɧɨ 20 ɞȻ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɩɪɚɜɢɥɨ ɩɨɝɪɭɠɟɧɢɹ 
(9), ɩɪɢɱɟɦ 1.00 P . Ɂɚɜɢɫɢɦɨɫɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɢ I  ɚɭɞɢɨ-ɫɢɝɧɚɥɚ ɨɬ ɜɪɟɦɟɧɢ t  
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 2, ɝɞɟ ɫɬɪɟɥɤɚɦɢ ɩɨɤɚɡɚɧɵ ɨɬɫɱɟɬɵ ɫ ɜɧɟɞɪɟɧɢɟɦ. ɇɚ ɨɫɧɨɜɟ 
ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɜɢɞɧɨ, ɱɬɨ ɲɭɦ ɫɥɟɝɤɚ ɢɫɤɚɠɚɟɬ ɚɭɞɢɨɫɢɝɧɚɥ, ɬɚɤɠɟ ɷɬɨ 
ɡɚɦɟɬɧɨ ɧɚ ɫɥɭɯ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɪɟɡɭɥɶɬɚɬ ɩɪɨɰɟɞɭɪɵ ɜɧɟɞɪɟɧɢɹ ɧɟ ɡɚɦɟɬɟɧ. 
 

 
ɚ 

 
ɛ 

 
ɜ 

 
Ɋɢɫ. 2. ɋɢɧɨɝɪɚɦɦɵ ɬɟɫɬɨɜɨɝɨ ɚɭɞɢɨɮɚɣɥɚ: ɚ – ɢɫɯɨɞɧɨɝɨ; ɛ –ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɨ 
ɡɚɲɭɦɥɟɧɧɨɦɭ ɤɚɧɚɥɭ; ɜ – ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɫɤɪɵɬɨɝɨ ɫɨɨɛɳɟɧɢɹ 
 

ɇɚ ɪɢɫ. 3 ɩɨɤɚɡɚɧɵ ɫɢɧɨɝɪɚɦɦɵ ɲɭɦɚ ɜ ɤɚɧɚɥɟ ɞɨ ɢ ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɫɬɟɝɚɧɨ-
ɫɢɝɧɚɥɚ. Ʉɨɧɟɱɧɨ ɧɟɡɚɦɟɬɧɨɫɬɶ ɜɧɟɞɪɟɧɢɹ ɫɬɟɝɨɫɢɝɧɚɥɚ ɧɚ ɫɥɭɯ, ɬɚɤɠɟ ɤɚɤ ɢ ɧɚ ɝɥɚɡ, 
ɧɢɤɨɢɦ ɨɛɪɚɡɨɦ ɧɟ ɞɨɤɚɡɵɜɚɟɬ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɨɛɧɚɪɭɠɢɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ 
ɦɟɬɨɞɨɦ. Ɏɚɤɬ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɨɛɧɚɪɭɠɟɧɢɹ ɥɭɱɲɢɦ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɛɵɥ 
ɞɨɤɚɡɚɧ ɜ ɩɪɟɞɵɞɭɳɟɦ ɪɚɡɞɟɥɟ. 
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ȼ ɬɚɛɥ. 3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɫɢɦɭɥɹɰɢɢ ɜɟɪɨɹɬɧɨɫɬɢ ɨɲɢɛɤɢ оɲP  ɜ ɡɚɜɢɫɢ-

ɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɛɥɨɤɚ 0N  ɢ ɨɬɧɨɲɟɧɢɹ W , ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ оɲPз , ɪɚɫɫɱɢɬɚɧɧɚɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ (7). ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɡɚɳɢɳɟɧɧɨɫɬɶ ɋɊȼ, ɩɨɥɭɱɟɧɧɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɫɢɦɭɥɹɰɢɢ, ɩɨɤɚɡɵɜɚɟɬ ɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ, ɱɟɦ ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɨɠɢɞɚɟɦɚɹ ɝɪɚɧɢɰɚ. 
 

Ɍɚɛɥɢɰɚ 3.  
Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɢɣ ɜɟɪɨɹɬɧɨɫɬɢ ɨɲɢɛɤɢ оɲP , ɩɨɥɭɱɟɧɧɨɣ ɩɨɫɥɟ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɩɨ 

ɩɪɚɜɢɥɭ (6) ɢ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɨɲɢɛɤɢ оɲPз , ɜɵɱɢɫɥɟɧɧɨɣ ɜ (7) ɩɪɢ 0NN  , 
ɞɥɹ ɪɚɡɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ W  ɢ 0N  

 
W  0N  оɲP  оɲPз  

20 210 5.0×10-4 0.001 
50 496 6.0×10-4 0.001 
100 973 5.5×10-4 0.001 

 
 

 
ɚ 

 
ɛ 

 
Ɋɢɫ. 3. ɋɢɧɨɝɪɚɦɦɵ ɲɭɦɚ ɜ ɤɚɧɚɥɟ: ɚ – ɞɨ ɜɧɟɞɪɟɧɢɹ ɫɤɪɵɬɨɝɨ ɫɨɨɛɳɟɧɢɹ; Л –ɩɨɫɥɟ 
ɜɧɟɞɪɟɧɢɹ ɫɤɪɵɬɨɝɨ ɫɨɨɛɳɟɧɢɹ ɩɨ ɩɪɚɜɢɥɭ (9) 

ȼɵɜɨɞɵ 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɞɥɹ ɡɚɲɭɦɥɟɧɧɨɝɨ 
ɤɚɧɚɥɚ – ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɫ ɪɚɡɧɟɫɟɧɢɟɦ ɩɨ ɜɪɟɦɟɧɢ, ɫɩɨɫɨɛɧɚɹ ɨɛɟɫɩɟɱɢɬɶ 
ɧɟɨɛɯɨɞɢɦɵɟ ɭɪɨɜɧɢ ɫɟɤɪɟɬɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ ɫɨɤɪɵɬɨɝɨ ɫɨɨɛɳɟɧɢɹ ɩɪɢ 
ɪɟɚɥɢɡɭɟɦɨɦ ɧɚ ɩɪɚɤɬɢɤɟ ɡɧɚɱɟɧɢɢ ɨɬɧɨɲɟɧɢɹ ɫɢɝɧɚɥ/ɲɭɦ. Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɫɟɤɪɟɬɧɨɫɬɶ 
ɢ ɧɚɞɟɠɧɨɫɬɶ ɜɨɫɩɪɢɹɬɢɹ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɦɨɝɭɬ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɢ 
ɩɪɚɜɢɥɶɧɨɦ ɜɵɛɨɪɟ ɟɟ ɩɚɪɚɦɟɬɪɨɜ. Ɉɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɢɫɬɟɦɵ 
ɹɜɥɹɟɬɫɹ ɧɢɡɤɚɹ ɫɤɨɪɨɫɬɶ ɜɧɟɞɪɟɧɢɹ, ɤɨɬɨɪɚɹ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɭɜɟɥɢɱɟɧɢɟ ɜɪɟɦɟɧɢ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɟɝɨɫɢɝɧɚɥɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɨɛɴɟɦɚ ɫɤɪɵɬɨɣ ɢɧɮɨɪ-
ɦɚɰɢɢ. Ʉɨɞɵ ɤɨɪɪɟɤɰɢɢ ɨɲɢɛɨɤ ɫɩɨɫɨɛɧɵ ɭɥɭɱɲɢɬɶ ɷɬɭ ɫɢɬɭɚɰɢɸ, ɧɨ ɥɢɲɶ ɧɟɡɧɚɱɢ-
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ɬɟɥɶɧɨ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɷɬɨ ɫɜɨɣɫɬɜɨ ɹɜɥɹɟɬɫɹ ɫɜɨɟɨɛɪɚɡɧɨɣ ɩɥɚɬɨɣ ɡɚ ɧɟɜɨɡɦɨɠɧɨɫɬɶ 
ɨɛɧɚɪɭɠɟɧɢɹ ɜɧɟɞɪɟɧɧɨɝɨ ɫɨɨɛɳɟɧɢɹ, ɞɚɠɟ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɚɬɚɤɭɸɳɚɹ ɫɬɨɪɨɧɚ 
ɨɛɥɚɞɚɟɬ ɡɧɚɧɢɟɦ ɩɨɤɪɵɜɚɸɳɟɝɨ ɫɨɨɛɳɟɧɢɹ. 

Ɍɚɤɠɟ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɫɭɛɨɩɬɢɦɚɥɶɧɨɟ ɞɟɬɟɤɬɢɪɨɜɚɧɢɟ ɫɬɟɝɚɧɨɫɢɫɬɟɦɵ (16) 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɚɫɬɨɥɶɤɨ ɠɟ ɷɮɮɟɤɬɢɜɧɨ, ɤɚɤ ɢ ɨɩɬɢɦɚɥɶɧɨɟ (ɨɫɧɨɜɚɧɧɨɟ ɧɚ ɨɬɧɨɲɟɧɢɢ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɨɞɨɛɢɹ). ɋɢɦɭɥɹɰɢɹ ɋɊȼ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ ɉɋ ɚɭɞɢɨɮɚɣɥɚ 
ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɛɧɚɪɭɠɟɧɢɟ ɜɧɟɞɪɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɫɥɭɯ ɢɥɢ ɧɚ ɝɥɚɡ ɧɟɜɨɡɦɨɠɧɨ, 
ɩɪɢ ɬɨɦ, ɱɬɨ ɜɧɟɞɪɟɧɧɵɟ ɛɢɬɵ ɦɨɝɭɬ ɛɵɬɶ ɭɜɟɪɟɧɧɨ ɢɡɜɥɟɱɟɧɵ. 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɢɧɬɟɪɟɫɧɵɦ ɩɪɨɞɨɥɠɢɬɶ ɢɫɫɥɟɞɨɜɚɧɢɟ ɋɊȼ ɞɥɹ ɉɋ 
ɜ ɰɢɮɪɨɜɨɦ ɮɨɪɦɚɬɟ, ɚ ɬɚɤɠɟ ɦɟɬɨɞɵ ɢɡɜɥɟɱɟɧɢɹ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ  
ɧɟɢɧɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɞɟɤɨɞɟɪɚ, ɬ.ɟ. ɩɪɢ ɧɟɢɡɜɟɫɬɧɨɦ ɉɋ ɧɚ ɩɪɢɟɦɧɨɣ ɱɚɫɬɢ. ɗɬɨ 
ɜɨɡɦɨɠɧɨ, ɧɚɩɪɢɦɟɪ, ɧɚ ɨɫɧɨɜɟ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɨɜ, ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜ Д6Ж. 
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ɉȱȾȼɂɓȿɇɇə ȿɎȿɄɌɂȼɇɈɋɌȱ ɉɊɂɏɈȼɍȼȺɇɇə ȱɇɎɈɊɆȺɐȱȲ ȾɅə ɋɂɋɌȿɆ Ɂ 
ɁȺɒɍɆɅȿɇɇɂɆɂ ɄȺɇȺɅȺɆɂ Ɂȼ’əɁɄɍ 
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Ɋɨɡɝɥɹɞɚєɬɶɫɹ ɫɢɫɬɟɦɚ ɩɟɪɟɞɚɱɿ ɩɪɢɯɨɜɚɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɩɨ ɡɚɲɭɦɥɟɧɧɢɯ ɤɚɧɚɥɚɯ 
ɡɜ’ɹɡɤɭ ɿ ɫɰɟɧɚɪɿɣ, ɩɪɢ ɹɤɨɦɭ ɚɬɚɤɭɸɱɚ ɫɬɨɪɨɧɚ ɧɟ ɦɚє ɿɧɲɨɝɨ ɞɨɫɬɭɩɭ ɞɨ 
ɫɬɟɝɚɧɨɫɢɝɧɚɥɭ, ɨɤɪɿɦ ɹɤ ɜ ʉɚɭɫɨɜɨɦɭ ɤɚɧɚɥɿ. ɉɪɢ ɬɚɤɨɦɭ ɩɿɞɯɨɞɿ ɩɨɬɪɿɛɧɨ 
ɡɚɛɟɡɩɟɱɢɬɢ ɩɪɚɤɬɢɱɧɨ ɧɟɞɨɫɹɠɧɭ ɧɚ ɩɪɚɤɬɢɰɿ ɜɟɥɢɱɢɧɭ ɜɿɞɧɨɲɟɧɧɹ ɫɢɝɧɚɥ/ɲɭɦ, 
ɨɫɨɛɥɢɜɨ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɬɨɝɨ, ɳɨ ɩɨɤɪɢɜɚɸɱɟ ɩɨɜɿɞɨɦɥɟɧɧɹ ɦɨɠɟ ɛɭɬɢ ɜɿɞɨɦɨ 
ɫɬɨɪɨɧɿ, ɳɨ ɚɬɚɤɭє. Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɰɿєʀ ɩɪɨɛɥɟɦɢ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 
ɫɬɟɝɚɧɨɫɢɫɬɟɦɭ ɡ ɪɨɡɧɟɫɟɧɧɹɦ ɡɚ ɱɚɫɨɦ (ɋɊɑ). Ⱦɨɜɟɞɟɧɚ ɦɨɠɥɢɜɿɫɬɶ ɩɨɛɭɞɨɜɢ ɋɊɑ ɿɡ 
ɡɚɞɚɧɢɦ ɪɿɜɧɟɦ ɫɟɤɪɟɬɧɨɫɬɿ ɿ ɧɚɞɿɣɧɨɫɬɿ ɫɩɪɢɣɧɹɬɬɹ ɩɪɢɯɨɜɚɧɨɝɨ ɫɢɝɧɚɥɭ. Ɋɨɡɝɥɹɧɭɬɨ 
ɩɢɬɚɧɧɹ ɨɩɬɢɦɿɡɚɰɿʀ ɩɚɪɚɦɟɬɪɿɜ ɧɚ ɨɫɧɨɜɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɨɞɿɜ ɤɨɪɟɤɰɿʀ ɩɨɦɢɥɨɤ. 
ɉɪɟɞɫɬɚɜɥɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɦɨɞɟɥɸɜɚɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɟɚɥɿɡɚɰɿʀ ɋɊɑ ɞɥɹ 
ɩɨɤɪɢɜɚɸɱɢɯ ɩɨɜɿɞɨɦɥɟɧɶ ɭ ɜɢɝɥɹɞɿ ɰɢɮɪɨɜɢɯ ɡɜɭɤɨɜɢɯ ɮɚɣɥɿɜ ɮɨɪɦɚɬɭ АAV. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɫɬɟɝɚɧɨɫɢɫɬɟɦɚ, ɩɨɤɪɢɜɚɸɱɟ ɩɨɜɿɞɨɦɥɟɧɧɹ, ɤɨɞɢ ɤɨɪɟɤɰɿʀ ɩɨɦɢɥɨɤ, 
ʉɚɭɫɨɜɢɣ ɤɚɧɚɥ ɡ ɲɭɦɚɦɢ, ɜɿɞɧɨɫɧɚ ɟɧɬɪɨɩɿɹ 
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