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ɍȾɄ 004.9 

Ⱥɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɩɨɞɯɨɞɨɜ ɤ ɩɪɨɰɟɞɭɪɚɦ ɭɡɧɚɜɚɧɢɹ  
ɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɥɢɰ ɞɥɹ ɫɢɫɬɟɦ ɛɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ  

Ⱥ. ə. Ⱥɧɨɩɪɢɟɧɤɨ, C. ȼ. ɂвɚɧɢɰɚ, Ɋ. ȼ. Ʌɵɱɚɝɢɧ 

Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢвɟɪɫɢɬɟɬ 
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Ⱥɧɨɩɪɢɟɧɤɨ Ⱥ. ə., ɂɜɚɧɢɰɚ ɋ. ȼ., Ʌɵɱɚɝɢɧ Ɋ. ȼ. Ⱥɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɩɨɞɯɨɞɨɜ ɤ ɩɪɨɰɟɞɭɪɚɦ 
ɭɡɧɚɜɚɧɢɹ ɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɥɢɰ ɞɥɹ ɫɢɫɬɟɦ ɛɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ. Ɉɩɪɟɞɟɥɟɧɵ 
ɩɨɷɬɚɩɧɵɟ ɡɚɞɚчи ɞɥя ɤɚчɟɫɬɜɟɧɧɨɝɨ ɪɚɫɩɨɡɧɚɜɚɧия ɥиɰɚ ɜ ɬɟхɧɨɥɨɝии ɪɚɫɩɨɡɧɚɜɚɧии ɨɛɴɟɤɬɨɜ. 
ɉɪɨɚɧɚɥиɡиɪɨɜɚɧɵ ɨɫɧɨɜɧɵɟ ɫɨɜɪɟɦɟɧɧɵɟ ɚɥɝɨɪиɬɦɵ ɪɚɫɩɨɡɧɚɜɚɧия ɥиɰ. ɉɪɟɞɥɨɠɟɧɚ ɨɛщɚя 
иɞɟя ɫɬɪуɤɬуɪɵ ɛɚɡɵ ɞɚɧɧɵх и ɩɨиɫɤɚ ɜ ɪɚɦɤɚх ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫиɫɬɟɦɵ ɞиɧɚɦичɟɫɤɨɝɨ 
ɪɚɫɩɨɡɧɚɜɚɧия ɥиɰ ɞɥя иɞɟɧɬиɮиɤɚɰии и ɚуɬɟɧɬиɮиɤɚɰии ɥичɧɨɫɬи. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɚɫɩɨɡɧɚɜɚɧиɟ ɥиɰ, ɮиɥɶɬɪ Ƚɚɛɨɪɚ, ɦɟɬɨɞ ȼиɨɥɵ-Ⱦɠɨɧɫɚ, ɝɪɚɮɵ, FERET. 
  

Вɜɟɞɟɧɢɟ 

ɂɧɬɟɪɟɫ ɤ ɩɪɨɰɟɫɫɚɦ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ 
ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ ɥɢɱɧɨɫɬɢ в ɫɨвɪɟɦɟɧɧɨɦ ɦɢɪɟ 
ɧɚɛɢɪɚɟɬ вɫɟ вɨɡɪɚɫɬɚɸɳɭɸ ɩɪɚɤɬɢɱɟɫɤɭɸ 
ɩɨɬɪɟɛɧɨɫɬɶ: ɨɬ ɫɢɫɬɟɦ ɨɯɪɚɧɵ ɢ вɟɪɢɮɢɤɚɰɢɢ 
ɛɚɧɤɨвɫɤɢɯ ɤɚɪɬɨɱɟɤ ɞɨ ɤɪɢɦɢɧɚɥɢɫɬɢɱɟɫɤɨɣ 
ɷɤɫɩɟɪɬɢɡɵ ɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɪɟɫɬɭɩɧɢɤɨв ɩɪɢ 
ɪɟɰɢɞɢвɟ. ɉɨɫɤɨɥɶɤɭ, ɨɞɧɢɦ ɢɡ ɨɞɧɨɡɧɚɱɧɨ 
ɪɚɡɥɢɱɢɦɵɯ ɤɪɢɬɟɪɢɟв ɥɢɱɧɨɫɬɢ, ɹвɥɹɟɬɫɹ 
ɱɟɥɨвɟɱɟɫɤɨɟ ɥɢɰɨ, ɬɨ в ɚɫɩɟɤɬɟ ɢɞɟɧɬɢɮɢɤɚɰɢɢ (ɚ 
ɩɨɡɠɟ, ɢ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ) ɥɢɱɧɨɫɬɢ ɫɥɟɞɭɟɬ 
ɩɨɧɢɦɚɬɶ ɩɪɨɰɟɞɭɪɭ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɪɚɫɩɨɡɧɚвɚɧɢɹ ɥɢɰ. 

Ɂɚɞɚɱɚ ɷɮɮɟɤɬɢвɧɨɝɨ ɩɨɢɫɤɚ ɢ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɱɟɥɨвɟɱɟɫɤɨɝɨ ɥɢɰɚ, ɧɟ ɹвɥɹɟɬɫɹ 
ɞɥɹ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɢɫɬɟɦ ɬɪɢвɢɚɥɶɧɨɣ ɢ вɩɨɥɧɟ 
ɨɱɟвɢɞɧɨɣ ɞɥɹ ɪɚɡɪɚɛɨɬɱɢɤɨв 
ɫɩɟɰɢɚɥɢɡɢɪɨвɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 
Ɋɚɛɨɬɚ ɫɨ ɫɥɚɛɨɤɨɧɬɪɚɫɬɧɵɦɢ ɨɛɴɟɤɬɚɦɢ (ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ вɨɫɩɪɢɹɬɢɹ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɢɫɬɟɦɨɣ 
ɱɟɥɨвɟɱɟɫɤɨɝɨ ɥɢɰɚ, в ɨɬɥɢɱɢɟ ɨɬ ɟɫɬɟɫɬвɟɧɧɨɣ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɥɢɰɚ ɱɟɥɨвɟɱɟɫɤɢɦ ɝɥɚɡɨɦ) 
ɹвɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɨɣ ɞɥɹ ɪɚɡвɢɬɢɹ 
ɢɫɤɭɫɫɬвɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ (ɂɂ), ɞɟɥɚɸɳɟɣ 
ɚɤɰɟɧɬ ɧɚ ɫɢɫɬɟɦɚɯ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 
(ɤɢɛɟɪɧɟɬɢɱɟɫɤɨɝɨ) ɡɪɟɧɢɹ, ɤɨɬɨɪɵɟ ɤɪɨɦɟ 
ɩɪɨɰɟɞɭɪ ɪɚɫɩɨɡɧɚвɚɧɢɹ ɨɛɟɫɩɟɱɢвɚɸɬ 
ɤɨɞɢɪɨвɚɧɢɟ/ɞɟɤɨɞɢɪɨвɚɧɢɟ ɢ ɯɪɚɧɟɧɢɟ 
ɰɢɮɪɨвɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɥɢɰ. Ɍɚɤɢɟ ɫɢɫɬɟɦɵ 
ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢвɚɬɶ ɤɚɤ в ɫвɟɬɟ ɤɥɚɫɫɢɱɟɫɤɨɣ 
ɩɪɨɛɥɟɦɵ вɨɫɩɪɢɹɬɢɹ, ɬɚɤ ɢ в ɫвɟɬɟ ɧɨвɵɯ 
ɩɨɞɯɨɞɨв Д1Ж ɤ ɪɚɫɩɨɡɧɚвɚɧɢɸ ɨɛɴɟɤɬɨв. 

Ɉɛɳɚɹ ɫɬɪɭɤɬɭɪɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɥɢɰ 

ɇɟɫɦɨɬɪɹ ɧɚ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ 
ɚɥɝɨɪɢɬɦɨв ɪɚɫɩɨɡɧɚвɚɧɢɹ ɥɢɰ, ɦɨɠɧɨ вɵɞɟɥɢɬɶ 
ɨɛɳɭɸ ɫɬɪɭɤɬɭɪɭ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ Д2Ж, ɤɨɬɨɪɚɹ 

ɩɪɟɞɫɬɚвɥɟɧɚ ɧɚ ɪɢɫ. 1. 

ɇɚ ɩɟɪвɨɦ ɷɬɚɩɟ ɩɪɨɢɡвɨɞɢɬɫɹ 
ɨɛɧɚɪɭɠɟɧɢɟ ɢ ɥɨɤɚɥɢɡɚɰɢɹ ɥɢɰɚ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ 
(ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢвɧɵɦ ɹвɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨвɚɧɢɟ 
ɦɟɬɨɞɚ ȼɢɨɥɵ-Ⱦɠɨɧɫɚ). ɋɥɟɠɟɧɢɟ ɩɨɞɪɚɡɭɦɟвɚɟɬ 
ɛɨɥɟɟ ɭɩɪɨɳɟɧɧɵɟ ɫɩɨɫɨɛɵ ɥɨɤɚɥɢɡɚɰɢɢ ɥɢɰɚ 
(ɬ. ɤ. ɥɢɰɨ ɤ ɞɚɧɧɨɦɭ ɦɨɦɟɧɬɭ ɨɞɧɨɡɧɚɱɧɨ 
ɨɩɪɟɞɟɥɟɧɨ) ɧɚ ɩɨɫɥɟɞɭɸɳɢɯ ɤɚɞɪɚɯ 
ɧɟɩɪɟɪɵвɧɨɝɨ вɢɞɟɨ.  
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Ɋɢɫɭɧɨɤ 1 – Ɉɛɳɚɹ ɫɬɪɭɤɬɭɪɚ ɪɚɫɩɨɡɧɚвɚɧɢɹ ɥɢɰ 

 

ɇɚ вɬɨɪɨɦ ɷɬɚɩɟ ɩɪɨɢɡвɨɞɢɬɫɹ 
вɵɪɚвɧɢвɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ в ɧɚɣɞɟɧɧɨɣ ɨɛɥɚɫɬɢ 
(ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɢ ɹɪɤɨɫɬɧɨɟ ɩɪɟɨɛɪɚɡɨвɚɧɢɟ, 
ɩɪɢɦɟɧɟɧɢɟ ɮɢɥɶɬɪɨв). ȼɵɱɢɫɥɟɧɢɟ ɢ ɫɪɚвɧɟɧɢɟ 
ɩɪɢɡɧɚɤɨв вɚɪɶɢɪɭɟɬɫɹ ɦɟɠɞɭ ɦɟɬɨɞɚɦɢ, ɢ ɩɪɢ 
ɷɬɨɦ вɫɟ ɫвɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɫɪɚвɧɟɧɢɸ 
вɵɱɢɫɥɟɧɧɵɯ ɩɪɢɡɧɚɤɨв ɫ ɡɚɥɨɠɟɧɧɵɦɢ в ɛɚɡɭ 
ɞɚɧɧɵɯ ɷɬɚɥɨɧɚɦɢ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɬɚɤɠɟ 
ɪɚɫɫɦɨɬɪɟɧɨ ɢɫɩɨɥɶɡɨвɚɧɢɟ ɦɟɬɨɞɚ ɝɢɛɤɨɝɨ 
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ɫɪɚвɧɟɧɢɹ ɧɚ ɝɪɚɮɚɯ. 

Ɇɟɬɨɞ Вɢɨɥɵ-Дɠɨɧɫɚ 

ȼ ɦɟɬɨɞɟ ȼɢɨɥɵ-Ⱦɠɨɧɫɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɢɧɬɟɝɪɚɥɶɧɨɟ ɩɪɟɞɫɬɚвɥɟɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ – 

ɦɚɬɪɢɰɚ, ɤɨɬɨɪɚɹ ɫɨвɩɚɞɚɟɬ ɩɨ ɪɚɡɦɟɪɚɦ ɫ 
ɢɫɯɨɞɧɨɣ ɢ в ɤɚɠɞɨɦ ɟɟ ɷɥɟɦɟɧɬɟ ɯɪɚɧɢɬɫɹ ɫɭɦɦɚ 
вɫɟɯ ɷɥɟɦɟɧɬɨв, ɧɚɯɨɞɹɳɢɯɫɹ ɥɟвɟɟ ɢ вɵɲɟ 
ɞɚɧɧɨɝɨ Д3Ж.  

ɗɥɟɦɟɧɬɵ ɩɪɟɞɫɬɚвɥɟɧɵ в ɦɚɬɪɢɱɧɨɦ вɢɞɟ 
ɢ ɪɚɫɫɱɢɬɵвɚɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ (1): 
 ( , ) ( , )




 
x x
y y

I x y i x y  (1) 

ɝɞɟ i(x', y') — ɹɪɤɨɫɬɶ ɩɢɤɫɟɥɹ ɢɫɯɨɞɧɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ I(x, y) 

ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɫɨɞɟɪɠɢɬ в ɫɟɛɟ 
ɫɭɦɦɭ ɢɧɬɟɧɫɢвɧɨɫɬɢ ɩɢɤɫɟɥɟɣ в ɩɪɹɦɨɭɝɨɥɶɧɢɤɟ 
ɨɬ (0, 0) ɞɨ (x', y').  

Ɏɨɪɦɢɪɨвɚɧɢɟ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ 
ɡɚɧɢɦɚɟɬ ɥɢɧɟɣɧɨɟ вɪɟɦɹ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ 
ɱɢɫɥɭ ɩɢɤɫɟɥɟɣ ɢɫɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ, ɢ 
ɨɫɭɳɟɫɬвɥɹɟɬɫɹ ɡɚ ɨɞɢɧ ɩɪɨɯɨɞ. Ɋɚɫɱɟɬ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ I ɦɨɠɧɨ ɩɪɨɢɡвɨɞɢɬɶ 
ɩɨ ɪɟɤɭɪɪɟɧɬɧɨɣ ɮɨɪɦɭɥɟ (2): 

 
     
 
, , 1,

, 1 ( 1, 1)

   

    

I x y i x y I x y

I x y I x y
 (2) 

ȼɚɠɧɟɣɲɢɦ ɞɨɫɬɨɢɧɫɬвɨɦ ɢɧɬɟɝɪɚɥɶɧɨɝɨ 
ɩɪɟɞɫɬɚвɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɹвɥɹɟɬɫɹ 
вɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨɝɨ вɵɱɢɫɥɟɧɢɹ ɫɭɦɦɵ 
ɩɢɤɫɟɥɟɣ ɩɪɨɢɡвɨɥɶɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ (3), ɚ 
ɬɚɤɠɟ ɥɸɛɨɣ ɞɪɭɝɨɣ ɮɢɝɭɪɵ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ 
ɚɩɩɪɨɤɫɢɦɢɪɨвɚɬɶ ɧɟɫɤɨɥɶɤɢɦɢ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɚɦɢ. 

         
0 1

0 1

,
 
 

    
x x x

y y y

S i x y I A I C I B I D  (3) 

Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɢɫɤɨɦɵɯ ɨɛɴɟɤɬɨв (ɥɢɰɨ, 
ɪɭɤɢ, ɢɥɢ ɩɪ. ɩɪɟɞɦɟɬɵ) ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɫɤɚɞɵ ɢɡ 
ɩɪɢɡɧɚɤɨв. ɋɚɦ ɩɨ ɫɟɛɟ ɤɚɫɤɚɞ ɏɚɚɪɚ — ɷɬɨ ɧɚɛɨɪ 
ɩɪɢɦɢɬɢвɨв (ɪɢɫ. 2), ɞɥɹ ɤɨɬɨɪɵɯ ɫɱɢɬɚɟɬɫɹ ɢɯ 
ɫвɟɪɬɤɚ ɫ ɢɡɨɛɪɚɠɟɧɢɟɦ. ɂɫɩɨɥɶɡɭɸɬɫɹ ɫɚɦɵɟ 
ɩɪɨɫɬɵɟ ɩɪɢɦɢɬɢвɵ, ɫɨɫɬɨɹɳɢɯ ɢɡ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɨв ɢ ɢɦɟɸɳɢɯ вɫɟɝɨ ɞвɚ ɭɪɨвɧɹ, +1 
ɢ –1.  

 
Ɋɢɫɭɧɨɤ 2 – ɇɚɛɨɪ ɩɪɢɦɢɬɢвɨв  

ɞɥɹ ɨɩɢɫɚɧɢɹ ɨɛɴɟɤɬɨв 

 

ɉɪɢ ɷɬɨɦ ɤɚɠɞɵɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɪɚɡɧɨɝɨ ɪɚɡɦɟɪɚ. ɉɨɞ 
ɫвɟɪɬɤɨɣ ɬɭɬ ɩɨɞɪɚɡɭɦɟвɚɟɬɫɹ s = X – Y, ɝɞɟ Y — 

ɫɭɦɦɚ ɷɥɟɦɟɧɬɨв ɢɡɨɛɪɚɠɟɧɢɹ в ɬɟɦɧɨɣ ɨɛɥɚɫɬɢ, 
ɚ X — ɫɭɦɦɚ ɷɥɟɦɟɧɬɨв ɢɡɨɛɪɚɠɟɧɢɹ в ɫвɟɬɥɨɣ 

ɨɛɥɚɫɬɢ. 
Ɍɚɤɢɟ ɫвɟɪɬɤɢ ɩɪɢɡвɚɧɵ ɫɬɪɭɤɬɭɪɢɪɨвɚɬɶ 

ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɛɴɟɤɬɟ: ɧɚɩɪɢɦɟɪ, в ɪɚɛɨɬɟ Д6Ж 
ɩɨɤɚɡɚɧɨ ɱɬɨ, ɞɥɹ ɰɟɧɬɪɚ ɥɢɰɚ ɱɟɥɨвɟɤɚ ɛɭɞɟɬ 
вɫɟɝɞɚ ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɫвɟɪɬɤɚ, ɩɪɢɦɟɪ ɩɨɥɭɱɟɧɢɹ 
ɤɨɬɨɪɨɣ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 3. 

 

ɚ)  

ɛ)  

Ɋɢɫɭɧɨɤ 3 – ɉɪɢɦɟɪ ɩɨɥɭɱɟɧɢɹ ɫвɟɪɬɤɢ ɞɥɹ 
ɰɟɧɬɪɚ ɥɢɰɚ ɱɟɥɨвɟɤɚ (ɚ – ɢɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ,  

ɛ – ɧɚɥɨɠɟɧɢɟ ɫвɟɪɬɤɢ ɧɚ ɰɟɧɬɪ ɥɢɰɚ) Д6Ж 

Фɨɪɦɢɪɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɫɥɟɠɟɧɢɹ  
ɩɪɢ ɩɨɜɨɪɨɬɟ ɥɢɰɚ 

Ɇɟɬɨɞ ȼɢɨɥɵ-Ⱦɠɨɧɫɨɧɚ ɯɨɬɶ ɢ ɫɱɢɬɚɟɬɫɹ 
ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɵɦ ɞɥɹ ɢɫɩɨɥɶɡɨвɚɧɢɹ в 
ɩɨɬɨɤɨвɵɯ вɢɞɟɨ, ɧɨ ɨɧ ɢɦɟɟɬ ɫвɨɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
ɉɪɢ ɩɨвɨɪɨɬɟ ɥɢɰɚ ɧɚ з15o

 ɦɟɬɨɞ ɫɬɚɧɨвɢɬɫɹ 
ɛɟɫɩɨɥɟɡɧɵɦ. ɉɨɫɤɨɥɶɤɭ ɩɨɥɭɱɟɧɧɵɟ ɫвɟɪɬɤɢ 
ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɵ, ɦɨɠɧɨ ɩɨɞɝɪɭɡɢɬɶ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɩɢɫɚɬɟɥɢ ɥɢɛɨ ɮɪɨɧɬɚɥɶɧɨɝɨ 
ɥɢɰɚ, ɥɢɛɨ ɩɪɨɮɢɥɶɧɨɝɨ, ɱɬɨ ɩɪɢвɨɞɢɬ ɤ ɩɨɬɟɪɟ 
ɪɟɡɭɥɶɬɚɬɚ, ɤɨɝɞɚ ɱɟɥɨвɟɤ ɧɚɱɢɧɚɟɬ ɩɨвɨɪɚɱɢвɚɬɶ 
ɝɨɥɨвɭ. ɏɨɬɹ ɩɨɞɨɛɧɨɟ ɧɟɥɶɡɹ ɫɤɚɡɚɬɶ ɩɪɢ 
ɨɛɧɚɪɭɠɟɧɢɢ ɛɨɥɟɟ ɩɥɨɫɤɢɯ ɨɛɴɟɤɬɨв, ɧɚɩɪɢɦɟɪ, 
ɝɥɚɡɚ (ɨɧ вɢɞɟɧ ɬɨɥɶɤɨ вɨ ɮɪɨɧɬɚɥɶɧɨɦ 
ɪɚɫɩɨɥɨɠɟɧɢɢ ɥɢɰɚ).  

Ɍɚɤ ɠɟ ɟɫɥɢ ɧɟ ɧɚɫɬɪɨɢɬɶ ɬɨɱɧɨɫɬɶ ɞɚɧɧɨɝɨ 
ɦɟɬɨɞɚ (ɪɚɡɦɟɪɵ ɦɢɧɢɦɚɥɶɧɨɝɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɤвɚɞɪɚɬɚ ɩɨɢɫɤɚ, ɤɨɥɢɱɟɫɬвɨ ɩɟɪɟɫɟɱɟɧɢɣ, 
ɧɚɣɞɟɧɧɵɯ ɨɛɥɚɫɬɟɣ ɢ ɬ. ɞ.) ɭɦɟɧɶɲɚɟɬɫɹ 
ɛɵɫɬɪɨɞɟɣɫɬвɢɟ, ɧɨ ɩɨвɵɲɚɟɬɫɹ вɟɪɨɹɬɧɨɫɬɶ 
ɩɪɚвɢɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ. Ɉɞɧɚɤɨ ɨɧɚ ɬɚɤɠɟ ɦɨɠɟɬ 
вɚɪɶɢɪɨвɚɬɶɫɹ, ɩɨɫɤɨɥɶɤɭ ɤɚɱɟɫɬвɨ ɢɡɨɛɪɚɠɟɧɢɹ 
ɢɥɢ ɩɨɬɨɤɨвɨɝɨ вɢɞɟɨ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɨ ɫ вɟɛ-
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ɤɚɦɟɪ (ɩɥɨɯɨɟ ɢɥɢ ɫɪɟɞɧɟɟ ɤɚɱɟɫɬвɨ) ɢɥɢ ɤɚɦɟɪ 
вɢɞɟɨ ɧɚɛɥɸɞɟɧɢɣ ɞɨ HD ɢɥɢ HQ (вɵɫɨɤɨɟ 
ɤɚɱɟɫɬвɨ). ɉɪɢ ɩɥɨɯɢɯ ɪɚɡɪɟɲɟɧɢɹɯ ɩɨɹвɥɹɟɬɫɹ 
ɦɧɨɝɨ ɲɭɦɨв ɢɥɢ ɚɪɬɟɮɚɤɬɨв, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɢɫɤɚɡɢɬɶ ɥɢɰɨ (ɨɫɨɛɟɧɧɨ ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ) ɧɚɫɬɨɥɶɤɨ, ɱɬɨ ɞɚɠɟ ɱɟɥɨвɟɤ ɛɭɞɟɬ ɧɟ 
в ɫɨɫɬɨɹɧɢɢ ɩɪɨвɟɫɬɢ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɩɨ 
ɢɦɟɸɳɟɦɭɫɹ вɢɞɟɨɪɹɞɭ. Ɍɚɤɠɟ ɧɟɤɨɬɨɪɵɟ ɝɪɭɩɩɵ 
ɚɪɬɟɮɚɤɬɨв ɦɨɝɭɬ ɫɮɨɪɦɢɪɨвɚɬɶ ɧɟɤɨɬɨɪɨɟ 
ɩɨɞɨɛɢɟ ɥɢɰɚ, ɱɬɨ ɩɪɢвɟɞɟɬ ɤ ɥɨɠɧɨɦɭ 
ɪɚɫɩɨɡɧɚвɚɧɢɸ, ɱɬɨ ɩɨɬɪɟɛɭɟɬ ɢɫɩɨɥɶɡɨвɚɬɶ ɛɨɥɟɟ 
вɵɫɨɤɢɟ ɧɚɫɬɪɨɣɤɢ ɬɨɱɧɨɫɬɢ ɚɩɩɚɪɚɬɧɨ-

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɱɬɨɛɵ в ɞɚɥɶɧɟɣɲɟɦ 
ɢɡɛɟɠɚɬɶ ɩɨɞɨɛɧɵɯ ɨɲɢɛɨɤ. ȼɫɟ ɷɬɢ ɨɫɨɛɟɧɧɨɫɬɢ 
ɭɫɥɨɠɧɹɸɬ ɩɨвɬɨɪɧɨɟ ɨɛɧɚɪɭɠɟɧɢɟ ɥɢɰɚ ɧɚ 
ɫɥɟɞɭɸɳɢɯ ɤɚɞɪɚɯ ɢ ɞɟɥɚɸɬ ɫɥɟɠɟɧɢɟ в ɪɟɚɥɶɧɨɦ 
вɪɟɦɟɧɢ ɧɟвɨɡɦɨɠɧɵɦ.  

Ɍɚɤ ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɩɨвɬɨɪɧɨɝɨ ɩɨɢɫɤɚ 
ɦɨɠɧɨ ɭɦɟɧɶɲɢɬɶ ɨɛɥɚɫɬɶ ɩɨвɬɨɪɧɨɝɨ ɩɨɢɫɤɚ. 
ɉɪɢ ɱɚɫɬɨɬɟ 30 ɤɚɞɪɨв в ɫɟɤɭɧɞɭ, ɩɪɟɞɩɨɥɚɝɚɹ 
ɧɚɯɨɠɞɟɧɢɟ ɨɛɴɟɤɬɚ ɧɚ ɩɪɟɞɵɞɭɳɟɦ ɤɚɞɪɟ, ɦɨɠɧɨ 
ɭɬвɟɪɠɞɚɬɶ, ɱɬɨ ɡɚ 33 ɦɢɥɥɢɫɟɤɭɧɞɵ ɨɧ ɫɞвɢɧɟɬɫɹ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɢ ɬɟɦ ɫɚɦɵɦ ɩɪɢ ɩɨвɬɨɪɧɨɦ 
ɩɨɢɫɤɟ ɢɫɤɚɬɶ ɭɠɟ ɧɟ ɧɚ вɫɟɦ ɤɚɞɪɟ, ɚ ɥɢɲɶ в 
ɭвɟɥɢɱɟɧɧɨɦ (б1.5) ɤвɚɞɪɚɬɟ ɩɪɟɞɵɞɭɳɟɝɨ 
ɪɟɡɭɥɶɬɚɬɚ (ROI). Ɍɚɤ ɢ ɩɪɢ ɩɪɢɛɥɢɠɟɧɢɢ ɢɥɢ 
ɫɞвɢɝɟ ɨɛɴɟɤɬɚ ɨɧ ɛɭɞɟɬ ɧɚɣɞɟɧ в ɷɬɨɣ ɨɛɥɚɫɬɢ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ ɫɥɟɠɟɧɢɹ ɩɪɢ 
ɪɚɡвɨɪɨɬɟ ɨɛɴɟɤɬɚ ɧɟɢɡвɟɫɬɧɨɣ ɫɬɨɪɨɧɨɣ ɢ ɩɨɬɟɪɢ 
ɥɢɰɚ ɦɟɬɨɞɨɦ ȼɢɨɥɵ-Ⱦɠɨɧɫɨɧɚ, ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨвɚɬɶ ɚɥɝɨɪɢɬɦ ɲɚɛɥɨɧɧɨɝɨ ɫɨɨɬвɟɬɫɬвɢɹ 
(TОЦpХКЭО MКЭМСТЧР) Д9Ж. ɋɨɯɪɚɧɹɹ ɩɪɟɞɵɞɭɳɟɟ 
ɧɚɣɞɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɢ ɩɨɢɫɤ ɩɨɞɨɛɧɨɝɨ ɧɚ 
ROI ɧɨвɨɝɨ ɤɚɞɪɚ. Ɉɫɨɛɟɧɧɨɫɬɶ ɦɟɬɨɞɚ в ɬɨɦ, ɱɬɨ 
ɨɧ вɫɟɝɞɚ вɨɡвɪɚɳɚɟɬ ɪɟɡɭɥɶɬɚɬ. ɇɨ ɢ ɞɚɧɧɵɣ 
ɦɟɬɨɞ ɢɦɟɟɬ ɫвɨɢ ɩɪɨɛɥɟɦɵ ɬɚɤ ɤɚɤ ɫɨ вɪɟɦɟɧɟɦ 
ɨɤɧɨ ɦɨɠɟɬ ɫɩɨɥɡɬɢ в ɨɛɥɚɫɬɶ ɝɞɟ ɧɟɬ ɥɢɰɚ ɢ 
ɩɪɨɞɨɥɠɚɬɶ ɫɪɚвɧɢвɚɧɢɟ ɫ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨ 
ɩɪɟɞɵɞɭɳɢɦ ɤɚɞɪɨɦ ɬɟɦ ɫɚɦɵɦ ɨɫɬɚвɚɬɶɫɹ ɧɚ 
ɦɟɫɬɟ ɩɨɬɟɪɹв ɥɢɰɨ. ɉɨɷɬɨɦɭ ввɨɞɹɬɫɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ вɪɟɦɟɧɢ ɢɫɩɨɥɶɡɨвɚɧɢɹ ɞɥɹ ɷɬɨɝɨ 
ɦɟɬɨɞɚ. Ʉɚɤ ɬɨɥɶɤɨ ɨɬɤɚɡɵвɚɟɬ ɨɫɧɨвɧɨɣ ɦɟɬɨɞ 
ɪɚɫɩɨɡɧɚɧɢɹ, ɬɨ ɧɚɱɢɧɚɟɬ ɪɚɛɨɬɚɬɶ ɲɚɛɥɨɧɧɨɟ 
ɫɨɨɬвɟɬɫɬвɢɟ, ɢ ɩɪɢ ɷɬɨɦ ɡɚɩɭɫɤɚɟɬɫɹ ɬɚɣɦɟɪ. 
ȿɫɥɢ ɬɚɣɦɟɪ ɩɪɟвɵɲɚɟɬ ɧɟɤɨɬɨɪɨɟ ɨɝɪɚɧɢɱɟɧɢɟ 
(ɧɚɩɪɢɦɟɪ, 2 ɫɟɤɭɧɞɵ), ɥɢɰɨ ɫɱɢɬɚɟɬɫɹ 
ɩɨɬɟɪɹɧɧɵɦ ɢ ɫɛɪɚɫɵвɚɸɬɫɹ вɫɟ ɩɪɟɞɵɞɭɳɢɟ 
ɡɧɚɱɟɧɢɹ. Ɉɞɧɚɤɨ ɩɨɞɨɛɧɨɟ ɨɝɪɚɧɢɱɟɧɢɟ ɛɭɞɟɬ 
ɧɟɩɪɢɟɦɥɟɦɵɦ ɟɫɥɢ ɥɢɰɨ ɞɨɥɝɨ ɨɫɬɚɟɬɫɹ 
ɩɨвɟɪɧɭɬɵɦ ɧɚ ɧɟɤɨɬɨɪɵɣ ɧɟɩɪɢɟɦɥɟɦɵ ɞɥɹ 
ɦɟɬɨɞɚ ɭɝɨɥ, ɬɚɤ ɠɟ ɩɪɢ ɷɬɨɦ ɩɪɨɝɪɚɦɦɚ ɦɨɠɟɬ 
ɭɬвɟɪɠɞɚɬɶ, ɱɬɨ ɡɚɬɵɥɨɤ ɱɟɥɨвɟɤɚ ɬɨɠɟ ɥɢɰɨ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɢɫɚɧɧɵɣ вɵɲɟ ɚɥɝɨɪɢɬɦ 
ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɫɬɚвɥɟɧ в вɢɞɟ ɛɥɨɤ-

ɫɯɟɦɵ ɧɚ ɪɢɫ. 4. 

Ɇɟɬɨɞ ɝɢɛɤɨɝɨ ɫɪɚɜɧɟɧɢɹ ɧɚ ɝɪɚɮɚɯ 
(Elastic graph matching) 

ɋɭɬɶ ɦɟɬɨɞɚ ɫвɨɞɢɬɫɹ ɤ ɷɥɚɫɬɢɱɧɨɦɭ 

ɫɨɩɨɫɬɚвɥɟɧɢɸ ɝɪɚɮɨв, ɨɩɢɫɵвɚɸɳɢɯ 
ɢɡɨɛɪɚɠɟɧɢɹ ɥɢɰ Д2, 5Ж. Ʌɢɰɚ ɩɪɟɞɫɬɚвɥɟɧɵ в вɢɞɟ 
ɝɪɚɮɨв ɫɨ вɡвɟɲɟɧɧɵɦɢ вɟɪɲɢɧɚɦɢ ɢ ɪɟɛɪɚɦɢ. ɇɚ 
ɷɬɚɩɟ ɪɚɫɩɨɡɧɚвɚɧɢɹ ɨɞɢɧ ɢɡ ɝɪɚɮɨв — ɷɬɚɥɨɧɧɵɣ 
— ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɵɦ, в ɬɨ вɪɟɦɹ ɤɚɤ ɞɪɭɝɨɣ 
ɞɟɮɨɪɦɢɪɭɟɬɫɹ ɫ ɰɟɥɶɸ ɧɚɢɥɭɱɲɟɣ ɩɨɞɝɨɧɤɢ ɤ 
ɩɟɪвɨɦɭ. ȼ ɩɨɞɨɛɧɵɯ ɫɢɫɬɟɦɚɯ ɪɚɫɩɨɡɧɚвɚɧɢɹ 
ɝɪɚɮɵ ɦɨɝɭɬ ɩɪɟɞɫɬɚвɥɹɬɶ ɫɨɛɨɣ ɤɚɤ 
ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɪɟɲɟɬɤɭ, ɬɚɤ ɢ ɫɬɪɭɤɬɭɪɭ, 
ɨɛɪɚɡɨвɚɧɧɭɸ ɯɚɪɚɤɬɟɪɧɵɦɢ 
(ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɦɢ) ɬɨɱɤɚɦɢ ɥɢɰɚ (ɪɢɫ. 5). ȼ 
вɟɪɲɢɧɚɯ ɝɪɚɮɚ вɵɱɢɫɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹ 
ɩɪɢɡɧɚɤɨв, ɱɚɳɟ вɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬ ɤɨɦɩɥɟɤɫɧɵɟ 
ɡɧɚɱɟɧɢɹ ɮɢɥɶɬɪɨв Ƚɚɛɨɪɚ ɢɥɢ ɢɯ ɭɩɨɪɹɞɨɱɟɧɧɵɯ 
ɧɚɛɨɪɨв (ɪɢɫ. 6) — Ƚɚɛɨɪɨвɫɤɢɯ вɟɣвɥɟɬ (ɫɬɪɨɢ 
Ƚɚɛɨɪɚ), ɤɨɬɨɪɵɟ вɵɱɢɫɥɹɸɬɫɹ в ɧɟɤɨɬɨɪɨɣ 
ɥɨɤɚɥɶɧɨɣ ɨɛɥɚɫɬɢ вɟɪɲɢɧɵ ɝɪɚɮɚ ɥɨɤɚɥɶɧɨ 
ɩɭɬɟɦ ɫвɟɪɬɤɢ ɡɧɚɱɟɧɢɣ ɹɪɤɨɫɬɢ ɩɢɤɫɟɥɟɣ ɫ 
ɮɢɥɶɬɪɚɦɢ Ƚɚɛɨɪɚ (ɪɢɫ. 7). 

 

По̛̭к ̦̌ ̭̏е̥ 
̛̚о̬̙̍̌е̛̛̦
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ʻет
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д̵̦̦̼̌

допу̭т̛̥о

Д̌л̦̽е̜̹̌́ ̬̌̍от̌ 
̭ ̦̜̌де̦̦̼̥ 

о̻̍екто̥

Д̌

 
Ɋɢɫɭɧɨɤ 4 – Ȼɥɨɤ-ɫɯɟɦɚ ɪɚɛɨɬɵ  

ɚɥɝɨɪɢɬɦɚ ɫɥɟɠɟɧɢɹ 

 

ɚ)  
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ɛ)  

Ɋɢɫɭɧɨɤ 5 – ɉɪɢɦɟɪ ɫɬɪɭɤɬɭɪɵ ɝɪɚɮɚ ɞɥɹ 
ɪɚɫɩɨɡɧɚвɚɧɢɹ ɥɢɰ (ɚ – ɪɟɝɭɥɹɪɧɚɹ ɪɟɲɟɬɤɚ, ɛ – 

ɝɪɚɮ ɧɚ ɨɫɧɨвɟ ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɯ ɬɨɱɟɤ ɥɢɰɚ) 
 

Ɋɟɛɪɚ ɝɪɚɮɚ вɡвɟɲɢвɚɸɬɫɹ ɪɚɫɫɬɨɹɧɢɹɦɢ 
ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ вɟɪɲɢɧɚɦɢ. Ɋɚɡɥɢɱɢɟ 
(ɪɚɫɫɬɨɹɧɢɟ, ɞɢɫɤɪɢɦɢɧɚɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ) 
ɦɟɠɞɭ ɞвɭɦɹ ɝɪɚɮɚɦɢ вɵɱɢɫɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 
ɧɟɤɨɬɨɪɨɣ ɰɟɧɨвɨɣ ɮɭɧɤɰɢɢ ɞɟɮɨɪɦɚɰɢɢ, 
ɭɱɢɬɵвɚɸɳɟɣ ɤɚɤ ɪɚɡɥɢɱɢɟ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ 
ɩɪɢɡɧɚɤɨв, вɵɱɢɫɥɟɧɧɵɦɢ в вɟɪɲɢɧɚɯ, ɬɚɤ ɢ 
ɫɬɟɩɟɧɶ ɞɟɮɨɪɦɚɰɢɢ ɪɟɛɟɪ ɝɪɚɮɚ.  

 

 

Ɋɢɫɭɧɨɤ 6 – ɇɚɛɨɪ (ɛɚɧɤ, УОЭ) ɮɢɥɶɬɪɨв Ƚɚɛɨɪɚ 

 

 

Ɋɢɫɭɧɨɤ 7 – ɉɪɢɦɟɪ ɫвɟɪɬɤɢ ɢɡɨɛɪɚɠɟɧɢɹ ɥɢɰɚ  
ɫ ɞвɭɦɹ ɮɢɥɶɬɪɚɦɢ Ƚɚɛɨɪɚ 

 

Ⱦɟɮɨɪɦɚɰɢɹ ɝɪɚɮɚ ɩɪɨɢɫɯɨɞɢɬ ɩɭɬɟɦ 
ɫɦɟɳɟɧɢɹ ɤɚɠɞɨɣ ɢɡ ɟɝɨ вɟɪɲɢɧ ɧɚ ɧɟɤɨɬɨɪɨɟ 
ɪɚɫɫɬɨɹɧɢɟ в ɨɩɪɟɞɟɥɟɧɧɵɯ ɧɚɩɪɚвɥɟɧɢɹɯ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɟɟ ɢɫɯɨɞɧɨɝɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɢ 
вɵɛɨɪɚ ɬɚɤɨɣ ɟɟ ɩɨɡɢɰɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɪɚɡɧɢɰɚ 
ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɩɪɢɡɧɚɤɨв (ɨɬɤɥɢɤɨв ɮɢɥɶɬɪɨв 
Ƚɚɛɨɪɚ) в вɟɪɲɢɧɟ ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ ɝɪɚɮɚ ɢ 
ɫɨɨɬвɟɬɫɬвɭɸɳɟɣ ɟɣ вɟɪɲɢɧɟ ɷɬɚɥɨɧɧɨɝɨ ɝɪɚɮɚ 
ɛɭɞɟɬ ɦɢɧɢɦɚɥɶɧɨɣ. Ⱦɚɧɧɚɹ ɨɩɟɪɚɰɢɹ 

вɵɩɨɥɧɹɟɬɫɹ ɩɨɨɱɟɪɟɞɧɨ ɞɥɹ вɫɟɯ вɟɪɲɢɧ ɝɪɚɮɚ 
ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɨ ɧɚɢɦɟɧɶɲɟɟ 
ɫɭɦɦɚɪɧɨɟ ɪɚɡɥɢɱɢɟ ɦɟɠɞɭ ɩɪɢɡɧɚɤɚɦɢ 
ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ ɢ ɷɬɚɥɨɧɧɨɝɨ ɝɪɚɮɨв. Ɂɧɚɱɟɧɢɟ 
ɰɟɧɨвɨɣ ɮɭɧɤɰɢɢ ɞɟɮɨɪɦɚɰɢɢ ɩɪɢ ɬɚɤɨɦ 
ɩɨɥɨɠɟɧɢɢ ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ ɝɪɚɮɚ ɢ ɛɭɞɟɬ 
ɹвɥɹɬɶɫɹ ɦɟɪɨɣ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ вɯɨɞɧɵɦ 
ɢɡɨɛɪɚɠɟɧɢɟɦ ɥɢɰɚ ɢ ɷɬɚɥɨɧɧɵɦ ɝɪɚɮɨɦ. Ⱦɚɧɧɚɹ 
«ɪɟɥɚɤɫɚɰɢɨɧɧɚɹ» ɩɪɨɰɟɞɭɪɚ ɞɟɮɨɪɦɚɰɢɢ ɞɨɥɠɧɚ 
вɵɩɨɥɧɹɬɶɫɹ ɞɥɹ вɫɟɯ ɷɬɚɥɨɧɧɵɯ ɥɢɰ, ɡɚɥɨɠɟɧɧɵɯ 
в ɛɚɡɭ ɞɚɧɧɵɯ ɫɢɫɬɟɦɵ. Ɋɟɡɭɥɶɬɚɬ ɪɚɫɩɨɡɧɚвɚɧɢɹ 
ɫɢɫɬɟɦɵ — ɷɬɚɥɨɧ ɫ ɧɚɢɥɭɱɲɢɦ ɡɧɚɱɟɧɢɟɦ 
ɰɟɧɨвɨɣ ɮɭɧɤɰɢɢ ɞɟɮɨɪɦɚɰɢɢ (ɪɢɫ 8). 

 

Ɋɢɫɭɧɨɤ 8 – ɉɪɢɦɟɪ ɞɟɮɨɪɦɚɰɢɢ ɝɪɚɮɚ в вɢɞɟ 
ɪɟɝɭɥɹɪɧɨɣ ɪɟɲɟɬɤɢ 

 

ȼ ɨɬɞɟɥɶɧɵɯ ɩɭɛɥɢɤɚɰɢɹɯ ɭɤɚɡɵвɚɟɬɫɹ 95-

97%-ɚɹ ɷɮɮɟɤɬɢвɧɨɫɬɶ ɪɚɫɩɨɡɧɚвɚɧɢɹ ɞɚɠɟ ɩɪɢ 
ɧɚɥɢɱɢɢ ɪɚɡɥɢɱɧɵɯ ɷɦɨɰɢɨɧɚɥɶɧɵɯ вɵɪɚɠɟɧɢɹɯ 
ɢ ɢɡɦɟɧɟɧɢɢ ɪɚɤɭɪɫɚ ɥɢɰɚ ɞɨ 15. Ɉɞɧɚɤɨ 
ɪɚɡɪɚɛɨɬɱɢɤɢ ɫɢɫɬɟɦ ɷɥɚɫɬɢɱɧɨɝɨ ɫɪɚвɧɟɧɢɹ ɧɚ 
ɝɪɚɮɚɯ ɫɫɵɥɚɸɬɫɹ ɧɚ вɵɫɨɤɭɸ вɵɱɢɫɥɢɬɟɥɶɧɭɸ 
ɫɬɨɢɦɨɫɬɶ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ. ɇɚɩɪɢɦɟɪ, ɞɥɹ 
ɫɪɚвɧɟɧɢɹ вɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɥɢɰɚ ɫ 87 
ɷɬɚɥɨɧɧɵɦɢ ɬɪɚɬɢɥɨɫɶ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 25 ɫɟɤɭɧɞ 
ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɩɚɪɚɥɥɟɥɶɧɨɣ ɗȼɆ ɫ 23 
ɬɪɚɧɫɩɶɸɬɟɪɚɦɢ Д4Ж. ȼ ɞɪɭɝɢɯ ɩɭɛɥɢɤɚɰɢɹɯ ɩɨ 
ɞɚɧɧɨɣ ɬɟɦɚɬɢɤɟ вɪɟɦɹ ɥɢɛɨ ɧɟ ɭɤɚɡɵвɚɟɬɫɹ, ɥɢɛɨ 
ɝɨвɨɪɢɬɫɹ, ɱɬɨ ɨɧɨ вɟɥɢɤɨ. 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɨɬɧɨɫɢɬɫɹ 
вɵɫɨɤɚɹ вɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɥɨɠɧɨɫɬɶ ɩɪɨɰɟɞɭɪɵ 
ɪɚɫɩɨɡɧɚвɚɧɢɹ, ɚ ɬɚɤɠɟ ɧɢɡɤɚɹ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶ 
ɩɪɢ ɡɚɩɨɦɢɧɚɧɢɢ ɧɨвɵɯ ɷɬɚɥɨɧɨв ɢ ɥɢɧɟɣɧɚɹ 
ɡɚвɢɫɢɦɨɫɬɶ вɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɬ ɪɚɡɦɟɪɚ ɛɚɡɵ 
ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɥɢɰɚ. 

Ɉɫɧɨвɧɵɟ ɩɪɨɛɥɟɦɵ Д4, 7Ж, ɫвɹɡɚɧɧɵɟ ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɫɢɫɬɟɦ ɪɚɫɩɨɡɧɚвɚɧɢɹ ɥɢɰ 
ɩɪɟɞɫɬɚвɥɟɧɵ ɧɚ ɪɢɫ. 9, 10.  

 

 

Ɋɢɫɭɧɨɤ 9 – ɉɪɨɛɥɟɦɚ ɧɟɪɚвɧɨɦɟɪɧɨɣ  
ɨɫвɟɳɟɧɧɨɫɬɢ ɥɢɰɚ 
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Ɋɢɫɭɧɨɤ 10 – ɉɪɨɛɥɟɦɚ ɩɨɥɨɠɟɧɢɹ ɝɨɥɨвɵ  
(в ɩɨɞɨɛɧɨɦ ɫɥɭɱɚɟ ɥɢɰɨ – ɬɪɟɯɦɟɪɧɵɣ ɨɛɴɟɤɬ) 

 

ɋ ɰɟɥɶɸ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢвɧɨɫɬɢ 
ɩɪɟɞɥɨɠɟɧɧɵɯ ɦɟɬɨɞɨв ɪɚɫɩɨɡɧɚвɚɧɢɹ ɥɢɰ, 
ɚɝɟɧɬɫɬвɨ DARPA ɢ ɢɫɫɥɟɞɨвɚɬɟɥɶɫɤɚɹ 
ɥɚɛɨɪɚɬɨɪɢɹ ɚɪɦɢɢ ɋɒȺ ɪɚɡɪɚɛɨɬɚɥɢ ɩɪɨɝɪɚɦɦɭ 
FERET (FacE REcognition Technology) [8]. 

ȼ ɦɚɫɲɬɚɛɧɵɯ ɬɟɫɬɚɯ ɩɪɨɝɪɚɦɦɵ FERET 
ɩɪɢɧɢɦɚɥɢ ɭɱɚɫɬɢɟ ɚɥɝɨɪɢɬɦɵ, ɨɫɧɨвɚɧɧɵɟ ɧɚ 
ɝɢɛɤɨɦ ɫɪɚвɧɟɧɢɢ ɧɚ ɝɪɚɮɚɯ ɢ вɫɟвɨɡɦɨɠɧɵɟ 
ɦɨɞɢɮɢɤɚɰɢɢ ɦɟɬɨɞɚ ɝɥɚвɧɵɯ ɤɨɦɩɨɧɟɧɬ (PCA). 
ɗɮɮɟɤɬɢвɧɨɫɬɶ вɫɟɯ ɚɥɝɨɪɢɬɦɨв ɛɵɥɚ ɩɪɢɦɟɪɧɨ 
ɨɞɢɧɚɤɨвɨɣ. ȼ ɷɬɨɣ ɫвɹɡɢ ɬɪɭɞɧɨ ɢɥɢ ɞɚɠɟ 
ɧɟвɨɡɦɨɠɧɨ ɩɪɨвɟɫɬɢ ɱɟɬɤɢɟ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ 
ɧɢɦɢ (ɨɫɨɛɟɧɧɨ ɟɫɥɢ ɫɨɝɥɚɫɨвɚɬɶ ɞɚɬɵ 
ɬɟɫɬɢɪɨвɚɧɢɹ). 

Ⱦɥɹ ɮɪɨɧɬɚɥɶɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ, ɫɞɟɥɚɧɧɵɯ 
в ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɞɟɧɶ, ɩɪɢɟɦɥɟɦɚɹ ɬɨɱɧɨɫɬɶ 
ɪɚɫɩɨɡɧɚвɚɧɢɹ, ɤɚɤ ɩɪɚвɢɥɨ, ɫɨɫɬɚвɥɹɟɬ 95%. Ⱦɥɹ 
ɢɡɨɛɪɚɠɟɧɢɣ, ɫɞɟɥɚɧɧɵɯ ɪɚɡɥɢɱɧɵɦɢ ɫɪɟɞɫɬвɚɦɢ 
ɩɪɢ ɪɚɡɧɨɦ ɨɫвɟɳɟɧɢɢ, ɬɨɱɧɨɫɬɶ, ɤɚɤ ɩɪɚвɢɥɨ, 
ɩɚɞɚɟɬ ɞɨ 80%. Ⱦɥɹ ɢɡɨɛɪɚɠɟɧɢɣ, ɫɞɟɥɚɧɧɵɯ ɫ 
ɪɚɡɧɢɰɟɣ в ɝɨɞ, ɬɨɱɧɨɫɬɶ ɪɚɫɩɨɡɧɚвɚɧɢɹ ɫɨɫɬɚвɢɥɚ 
ɩɪɢɦɟɪɧɨ 50%. ɉɪɢ ɷɬɨɦ ɫɬɨɢɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ 50% 
— ɷɬɨ ɛɨɥɟɟ ɱɟɦ ɩɪɢɟɦɥɟɦɚɹ ɬɨɱɧɨɫɬɶ ɪɚɛɨɬɵ 
ɫɢɫɬɟɦɵ ɩɨɞɨɛɧɨɝɨ ɪɨɞɚ. 

ȿɠɟɝɨɞɧɨ FERET ɩɭɛɥɢɤɭɟɬ ɨɬɱɟɬ ɨ 
ɫɪɚвɧɢɬɟɥɶɧɨɦ ɢɫɩɵɬɚɧɢɢ ɫɨвɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ 
ɪɚɫɩɨɡɧɚвɚɧɢɹ ɥɢɰ Д8Ж ɧɚ ɛɚɡɟ ɥɢɰ ɛɨɥɟɟ ɨɞɧɨɝɨ 
ɦɢɥɥɢɨɧɚ. ɉɪɢ ɷɬɨɦ в ɩɨɫɥɟɞɧɢɯ ɨɬɱɟɬɚɯ ɧɟ 
ɪɚɫɤɪɵвɚɸɬɫɹ ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ 
ɪɚɫɩɨɡɧɚвɚɧɢɹ, ɚ ɩɭɛɥɢɤɭɸɬɫɹ ɬɨɥɶɤɨ ɪɟɡɭɥɶɬɚɬɵ 
ɪɚɛɨɬɵ ɤɨɦɦɟɪɱɟɫɤɢɯ ɫɢɫɬɟɦ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ 
ɞɟɧɶ ɥɢɞɢɪɭɸɳɟɣ ɹвɥɹɟɬɫɹ ɫɢɫɬɟɦɚ NОШFКМО Д10Ж 
ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɦɩɚɧɢɟɣ NEC. 

Ɉɛɳɚɹ ɢɞɟɹ ɫɬɪɭɤɬɭɪɵ  
ɛɚɡɵ ɞɚɧɧɵɯ ɢ ɩɨɢɫɤɚ  

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɧɚɞ ɞɚɧɧɵɦ ɩɪɨɟɤɬɨɦ 
ɩɥɚɧɢɪɭɟɬɫɹ ɪɚɡɪɚɛɨɬɚɬɶ ɫɢɫɬɟɦɭ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɪɚɫɩɨɡɧɚвɚɧɢɹ ɥɢɰ ɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɥɢɱɧɨɫɬɢ. 

Ⱦɥɹ ɷɬɨɝɨ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ȼɢɨɥɵ-

Ⱦɠɨɧɫɨɧɚ ɥɨɤɚɥɢɡɢɪɨвɚɬɶ ɥɢɰɨ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ. 
ɂɫɩɨɥɶɡɭɹ ɮɢɥɶɬɪ Ƚɚɛɨɪɚ ɫ ɧɚɛɨɪɨɦ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨв ɨɩɪɟɞɟɥɢɬɶ 
ɚɧɬɪɨɩɨɥɨɝɢɱɟɫɤɢɟ ɬɨɱɤɢ ɥɢɰɚ. ɉɨ ɧɢɦ ɩɨɫɬɪɨɢɬɶ 
ɝɪɚɮ. ɂɫɩɨɥɶɡɭɹ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɫɪɚвɧɟɧɢɹ 
ɝɪɚɮɨв ɨɩɪɟɞɟɥɢɬɶ ɢɥɢ ɪɚɡɪɚɛɨɬɚɬɶ ɧɚɢɛɨɥɟɟ 
ɷɮɮɟɤɬɢвɧɵɣ.  

ɋɨɡɞɚɬɶ ɞɢɧɚɦɢɱɟɫɤɭɸ ɛɚɡɭ ɞɚɧɧɵɯ ɫ 
ɧɚɛɨɪɨɦ ɨɩɢɫɚɬɟɥɟɣ ɥɢɰ, ɩɪɢвɹɡɚɧɧɵɯ ɤ 
ɥɢɱɧɨɫɬɹɦ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɯɪɚɧɟɧɢɟ ɦɢɧɢɦɭɦ 
ɞвɭɯ ɡɚɩɢɫɟɣ ɞɥɹ ɤɚɠɞɨɝɨ ɥɢɰɚ: ɨɞɧɚ — ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ, ɪɚɫɫɱɢɬɚɧɧɵɦɢ ɧɚ ɦɟɧɶɲɟɦ 
ɢɡɨɛɪɚɠɟɧɢɢ (ɯɭɠɟ ɤɚɱɟɫɬвɨ), вɬɨɪɚɹ — в 
ɨɪɢɝɢɧɚɥɶɧɨɦ ɢɥɢ ɛɨɥɶɲɟɦ ɮɨɪɦɚɬɟ (вɵɲɟ 
ɤɚɱɟɫɬвɨ). ɉɪɢɱɟɦ вɬɨɪɨɣ ɡɚɩɢɫɢ ɭ ɨɬɞɟɥɶɧɵɯ 
ɩɨɥɶɡɨвɚɬɟɥɟɣ ɦɨɠɟɬ ɢ ɧɟ ɛɵɬɶ (ɪɢɫ. 11), ɬɚɤ ɤɚɤ 
ɨɪɢɝɢɧɚɥ ɧɟ ɛɵɥ ɞɨɫɬɚɬɨɱɧɨ вɟɥɢɤ ɞɥɹ ɟɝɨ 
ɫɨɡɞɚɧɢɹ (ɭвɟɥɢɱɟɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɢвɨɞɢɬ ɤ 
ɪɚɡɦɵɬɢɸ ɢ ɩɨɬɟɪɢ ɤɚɱɟɫɬвɚ).  

ɉɨɞɨɛɧɚɹ ɫɬɪɭɤɬɭɪɚ ɡɚɩɢɫɟɣ (ɪɢɫ. 12) 

ɩɨɡвɨɥɢɬ ɬɟɨɪɟɬɢɱɟɫɤɢ ɭɫɤɨɪɢɬɶ ɩɨɢɫɤ, ɫɞɟɥɚв 
ɭɩɪɨɳɟɧɧɨɟ ɫɪɚвɧɟɧɢɟ ɫɧɚɱɚɥɚ ɧɚ вɫɟɯ ɡɚɩɢɫɹɯ, ɚ 
ɩɨɫɥɟ ɭɬɨɱɧɢɬɶ ɭɠɟ ɧɚ ɩɨɥɭɱɟɧɧɨɦ ɦɧɨɠɟɫɬвɟ. 
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Ɋɢɫɭɧɨɤ 11 – ɉɪɟɞɥɨɠɟɧɧɨɟ ɯɪɚɧɟɧɢɟ ɦɢɧɢɦɭɦ 
ɞвɭɯ ɡɚɩɢɫɟɣ ɞɥɹ ɤɚɠɞɨɝɨ ɥɢɰɚ 
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Ɋɢɫɭɧɨɤ 12 – ɉɪɟɞɥɨɠɟɧɧɚɹ ɫɬɪɭɤɬɭɪɚ  
ɡɚɩɢɫɟɣ ɥɢɰɚ 

 

ɉɥɚɧɢɪɭɟɬɫɹ, ɫɞɟɥɚɬɶ вɨɡɦɨɠɧɨɫɬɶ 
ɞɢɧɚɦɢɱɟɫɤɢ ɛɟɡ ɭɱɚɫɬɢɹ ɩɨɥɶɡɨвɚɬɟɥɹ ɫɨɡɞɚвɚɬɶ 
ɧɨвɵɟ ɡɚɩɢɫɢ, ɧɟɪɚɫɩɨɡɧɚɧɧɵɯ ɥɢɰ, ɢ 
ɩɪɢвɹɡɵвɚɬɶ ɢɯ ɤ ɞɚɬɚɦ ɨɛɧɚɪɭɠɟɧɢɹ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, вɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɟ 
ɢɥɢ ɪɚɡɪɚɛɨɬɤɢ ɮɢɥɶɬɪɨв ɞɥɹ ɩɨвɵɲɟɧɢɹ ɤɚɱɟɫɬвɚ 
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ɢɡɨɛɪɚɠɟɧɢɹ (в ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɬɟɦɵ) ɢ ɪɟɲɟɧɢɹ 
ɩɪɨɛɥɟɦ ɫ ɩɥɨɯɢɦ ɨɫвɟɳɟɧɢɟɦ. 

Вɵɜɨɞɵ 

Ʉɨɦɩɶɸɬɟɪɧɨɟ ɡɪɟɧɢɟ — ɪɚɡвɢвɚɸɳɚɹɫɹ 
ɨɬɪɚɫɥɶ ɩɪɨɝɪɚɦɦɢɪɨвɚɧɢɹ, ɧɨ ɩɪɢ ɷɬɨɦ 
вɨɫɬɪɟɛɨвɚɧɚ ɢ ɢɦɟɟɬ ɛɨɥɶɲɨɣ ɫɩɟɤɬɪ 
ɩɪɢɦɟɧɟɧɢɹ. Ɏɭɧɤɰɢɸ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɥɸɞɟɣ ɧɚ 
ɮɨɬɨɝɪɚɮɢɹɯ ɚɤɬɢвɧɨ ɢɫɩɨɥɶɡɭɸɬ в ɩɪɨɝɪɚɦɦɧɨɦ 
ɨɛɟɫɩɟɱɟɧɢɢ ɞɥɹ ɭɩɪɚвɥɟɧɢɹ ɮɨɬɨɚɥɶɛɨɦɚɦɢ 
(PТМКsК, ТPСШЭШ ɢ ɞɪ.). ɋɤɨɦɛɢɧɢɪɨвɚв ɟɟ ɫ 
ɪɟɚɥɶɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɦɨɠɧɨ ɫɨɫɬɚвɥɹɬɶ 
ɚɥɶɛɨɦɵ ɩɨ ɨɬɞɟɥɶɧɨɦɭ ɱɟɥɨвɟɤɭ. ɂɞɟɧɬɢɮɢɤɚɰɢɹ 
ɬɚɤɠɟ ɧɚɯɨɞɢɬ ɫвɨɟ ɩɪɢɦɟɧɟɧɢɟ в ɫɢɫɬɟɦɚɯ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɩɪɢɦɟɪ ɩɪɢ ɪɚɫɩɨɡɧɚвɚɧɢɢ 
ɫɨɬɪɭɞɧɢɤɨв ɨɛɴɟɤɬɚ (ɭɱɪɟɠɞɟɧɢɹ). 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɥɢɱɧɨɫɬɢ ɞɚ 
ɤɨɧɰɚ ɧɟ ɪɟɚɥɢɡɨвɚɧɚ, ɨɞɧɚɤɨ вɵɩɨɥɧɟɧɵ 
ɧɚɯɨɠɞɟɧɢɟ ɥɢɰɚ ɢ ɪɚɫɩɨɡɧɚвɚɧɢɟ ɱɚɫɬɢ 
ɩɪɢɡɧɚɤɨв ɫ ɩɨɦɨɳɶɸ вɫɟɝɨ ɞвɭɯ ɩɚɪɚɥɥɟɥɶɧɵɯ 
вɟɣвɥɟɬ Ƚɚɛɨɪɚ. ɋ ɭвɟɥɢɱɟɧɢɟɦ ɪɹɞɚ ɮɢɥɶɬɪɨв ɢ 
ɤɚɥɢɛɪɨвɤɢ ɢɯ ɩɚɪɚɦɟɬɪɨв, вɨɡɦɨɠɧɵ ɧɚɯɨɠɞɟɧɢɟ 
ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ ɩɪɢɡɧɚɤɨв ɢ ɨɬɫɟɱɤɢ ɲɭɦɨв. ɇɚ 
ɨɫɧɨвɟ ɩɨɥɭɱɟɧɧɵɯ ɬɨɱɟɤ ɬɚɤɠɟ ɩɨɹвɢɬɫɹ 
вɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɚ ɞɥɹ вɵɩɨɥɧɟɧɢɹ 
ɫɪɚвɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɥɢɱɧɨɫɬɢ. 

Ɉɫɧɨвɧɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ 
вɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɚ ɹвɥɹɟɬɫɹ ɧɚɫɬɪɨɣɤɚ 
ɩɚɪɚɦɟɬɪɨв ɮɢɥɶɬɪɚ Ƚɚɛɨɪɚ ɢ ɪɚɡɪɚɛɨɬɤɚ 
ɚɥɝɨɪɢɬɦɨв ɩɨɫɬɪɨɟɧɢɹ ɢ ɫɪɚвɧɟɧɢɹ ɝɪɚɮɨв. 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɥɚɧɢɪɭɟɬɫɹ ɢɫɩɨɥɶɡɨвɚɧɢɟ 
ɫɪɟɞɫɬв ɢ ɦɟɬɨɞɨв ɩɨɫɬɛɢɧɚɪɧɨɝɨ ɤɨɦɩɶɸɬɢɧɝɚ 
[11, 12Ж ɞɥɹ ɩɨвɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ вɵɱɢɫɥɟɧɢɣ. 
Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɧɟɤɨɬɨɪɵɟ ɩɨɦɟɯɢ ɦɨɠɧɨ 
ɨɛɨɡɧɚɱɚɬɶ ɤɚɤ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ, вɫɥɟɞɫɬвɢɟ ɱɟɝɨ 
ɩɨɦɟɯɢ ɧɟ ɛɭɞɭɬ ɩɪɨɫɬɨ ɨɬɛɪɚɫɵвɚɬɶɫɹ, ɚ 
ɫɨɯɪɚɧɹɬɫɹ ɤɚɤ вɨɡɦɨɠɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɥɢɰɚ.  

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ 
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Anopriyenko A., Ivanitsa S., Lychagin R. Ⱥ analysis of modern approaches to the procedures for recognition and 

face recognition for biometric systems. Defined milestone objectives for quality facial recognition technology in the 

recognition of objects. Analyzed the main current face recognition algorithms. The general idea of the database 

structure and retrieval developed in the framework of the dynamic face recognition systems for identification and 

authentication of identity. 
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Ⱥɧɨɩɪɿєɧɤɨ Ɉ. ə., Іɜɚɧɢɰɹ ɋ. ȼ., Ʌɢɱɚɝɿɧ Ɋ. ȼ. Ⱥɧɚɥɿɡ ɫɭɱɚɫɧɢɯ ɩɿɞɯɨɞɿɜ ɞɨ ɩɪɨɰɟɞɭɪ ɜɩɿɡɧɚɜɚɧɧɹ ɬɚ 
ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɨɛɥɢɱɱɹ ɞɥɹ ɫɢɫɬɟɦ ɛɿɨɦɟɬɪɢɱɧɨɝɨ ɤɨɧɬɪɨɥɸ. ȼиɡɧɚчɟɧɨ ɩɨɟɬɚɩɧɿ ɡɚɜɞɚɧɧя ɞɥя яɤɿɫɧɨɝɨ 
ɪɨɡɩɿɡɧɚɜɚɧɧя ɨɛɥиччя ɜ ɬɟхɧɨɥɨɝɿʀ ɪɨɡɩɿɡɧɚɜɚɧɧя ɨɛ’єɤɬɿɜ. ɉɪɨɚɧɚɥɿɡɨɜɚɧɨ ɨɫɧɨɜɧɿ ɫучɚɫɧɿ ɚɥɝɨɪиɬɦи 
ɪɨɡɩɿɡɧɚɜɚɧɧя ɨɛɥиччя. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɡɚɝɚɥɶɧу ɿɞɟя ɫɬɪуɤɬуɪи ɛɚɡи ɞɚɧих ɿ ɩɨɲуɤу ɜ ɪɚɦɤɚх ɪɨɡɪɨɛɥɸɜɚɧɨʀ 
ɫиɫɬɟɦи ɞиɧɚɦɿчɧɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧя ɨɛɥиччя ɞɥя ɿɞɟɧɬиɮɿɤɚɰɿʀ ɿ ɚуɬɟɧɬиɮɿɤɚɰɿʀ ɨɫɨɛиɫɬɨɫɬɿ. 
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