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Ⱥɧɧɨɬɚɰɢɹ 
ɉɪɢ ɭɱɟɬɟ ɩɪɨɛɥɟɦɵ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦ ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɞɨɫɬɭɩɚ ɩɪɟɞɥɨɠɟɧ 
ɧɨɜɵɣ ɦɟɬɨɞ ɢ ɚɥɝɨɪɢɬɦ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɷɥɟɦɟɧɬɚɪɧɵɯ ɪɟɱɟɜɵɯ ɟɞɢɧɢɰ. ɇɚ ɢɯ 
ɨɫɧɨɜɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɜ ɡɚɞɚɱɟ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɩɨ ɝɨɥɨɫɭ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɢɫɬɟɦɚɯ 
ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɞɨɫɬɭɩɚ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɩɨ ɝɨɥɨɫɭ; ɫɢɫɬɟɦɵ ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɞɨɫɬɭɩɚ; ɡɚɳɢɬɚ 
ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ; ɮɨɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɪɟɱɢ; ɷɥɟɦɟɧɬɚɪɧɵɟ 
ɪɟɱɟɜɵɟ ɟɞɢɧɢɰɵ. 
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Abstract  
Taking into account the problem of increasing the reliability of access control, the authors 

propose a new method for the identification algorithm based on elementary speech units. On this 

basis, the authors presented the software implementation and results of experimental studies of a 

new information system aimed at solving the problem of user voice identification in various 

conditions and the possibility of its application in access control systems. 

Keywords: voice identification systems; access control; information protection against 

unauthorized access; the phonetic analysis of the speech; the basic units of speech. 

ȼɜɟɞɟɧɢɟ 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɥɢɱɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ 
ɫɱɢɬɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɛɢɨɦɟɬɪɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ 
Д1, 2, 3, 4Ж, ɨɫɨɛɟɧɧɨ ɜ ɫɢɫɬɟɦɚɯ ɪɚɡɝɪɚɧɢɱɟɧɢɹ 
ɞɨɫɬɭɩɚ, ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɮɢɧɚɧɫɨɜɵɯ ɨɩɟɪɚɰɢɣ, 

ɩɪɢ ɡɚɩɪɨɫɚɯ ɢɧɮɨɪɦɚɰɢɢ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɞɨɫɬɭɩɚ 
ɩɨ ɬɟɥɟɮɨɧɭ, ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɪɚɡɥɢɱɧɵɦɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ, ɜ ɤɪɢɦɢɧɚɥɢɫɬɢɤɟ ɢ ɬ.ɞ. 
ɉɪɢɦɟɧɟɧɢɟ ɛɢɨɦɟɬɪɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ ɨɛɥɚɞɚɟɬ 
ɪɹɞɨɦ ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɩɟɪɟɞ 
ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ, 
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ɧɚɩɪɢɦɟɪ ɧɚɞёɠɧɨɫɬɶ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ ɭɞɨɛɫɬɜɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ Д4Ж. 

ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ 
ɛɢɨɦɟɬɪɢɱɟɫɤɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɥɭɱɢɥɢ 
ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɱɟɥɨɜɟɤɚ: ɨɫɨɛɟɧɧɨɫɬɢ 
ɝɟɨɦɟɬɪɢɢ ɥɢɰɚ, ɨɬɩɟɱɚɬɤɢ ɩɚɥɶɰɚ, ɝɟɨɦɟɬɪɢɹ 
ɥɚɞɨɧɢ ɪɭɤ, ɫɟɬɱɚɬɤɚ ɢ ɪɚɞɭɠɧɚɹ ɨɛɨɥɨɱɤɚ ɝɥɚɡɚ, 
ɝɨɥɨɫɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɞɩɢɫɢ ɢ 
ɤɥɚɜɢɚɬɭɪɧɵɣ ɩɨɞɱɟɪɤ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ 
ɩɪɢɦɟɧɟɧɢɟ ɛɢɨɦɟɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɱɟɥɨɜɟɤɚ ɨɫɥɨɠɧɟɧɨ. Ƚɟɨɦɟɬɪɢɢ ɥɢɰɚ ɫɜɨɣɫɬɜɟɧɧɚ 
ɧɢɡɤɚɹ ɭɧɢɤɚɥɶɧɨɫɬɶ, ɞɥɹ ɚɧɚɥɢɡɚ ɫɟɬɱɚɬɤɢ ɢ 
ɪɚɞɭɠɧɨɣ ɨɛɨɥɨɱɤɢ ɝɥɚɡɚ ɬɪɟɛɭɟɬɫɹ ɞɨɪɨɝɨɫɬɨɹɳɟɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ. ɉɚɪɚɦɟɬɪɚɦ ɤɥɚɜɢɚɬɭɪɧɨɝɨ ɩɨɞɱɟɪɤɚ 
ɢ ɩɨɞɩɢɫɢ ɫɜɨɣɫɬɜɟɧɧɚ ɧɢɡɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ ɢ 
ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɱɟɥɨɜɟɤɚ. ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɫɤɚɧɟɪɨɜ ɨɬɩɟɱɚɬɤɨɜ 
ɩɚɥɶɰɟɜ ɢ ɝɟɨɦɟɬɪɢɢ ɥɚɞɨɧɢ ɪɭɤ ɜɨɡɦɨɠɧɵ ɜɨɩɪɨɫɵ 
ɱɢɫɬɨɬɵ ɤɨɧɬɚɤɬɧɵɯ ɩɥɨɳɚɞɨɤ ɢ ɫɨɛɥɸɞɟɧɢɹ 
ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ. 

ɋɜɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ ɧɟɞɨɫɬɚɬɤɢ ɭɤɚɡɚɧɧɵɯ 
ɜɵɲɟ ɦɟɬɨɞɨɜ ɛɢɨɦɟɬɪɢɱɟɫɤɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɩɨɡɜɨɥɢɬ ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɨɝɨ 
ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɦɟɬɨɞɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɛɢɨɦɟɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

Ʉ ɩɨɞɨɛɧɨɦɭ ɦɟɬɨɞɭ ɛɢɨɦɟɬɪɢɱɟɫɤɨɣ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦ ɨɬɧɨɫɢɬɫɹ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɩɨ ɝɨɥɨɫɭ, 
ɩɨɡɜɨɥɹɸɳɚɹ ɩɨɥɭɱɚɬɶ ɢ ɩɟɪɟɞɚɜɚɬɶ ɜ 
ɭɞɨɫɬɨɜɟɪɹɸɳɢɣ ɰɟɧɬɪ ɛɢɨɦɟɬɪɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ 
ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɫɴɟɦɧɢɤɨɜ ɛɢɨɦɟɬɪɢɱɟɫɤɨɣ 
ɢɧɮɨɪɦɚɰɢɢ: ɞɨɫɬɚɬɨɱɧɨ ɢɦɟɬɶ ɬɟɥɟɮɨɧ ɢɥɢ 
ɦɢɤɪɨɮɨɧ, ɩɨɞɤɥɸɱɟɧɧɵɣ ɤ ɤɨɦɩɶɸɬɟɪɭ. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɦɟɬɨɞɨɦ 
ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɚɧɚɥɢɡɚ ɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɝɨɥɨɫɚ ɹɜɥɹɟɬɫɹ ɛɚɣɟɫɨɜɫɤɢɣ ɩɨɞɯɨɞ Д6Ж. ȼ ɨɫɧɨɜɟ 
ɩɪɢɧɰɢɩɚ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɪɟɱɟɜɵɟ ɟɞɢɧɢɰɵ (Ɋȿ) 
ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɝɚɭɫɫɨɜɨɣ ɦɨɞɟɥɶɸ ɫɢɝɧɚɥɨɜ ɢ 
ɧɚɛɨɪɨɦ ɤɥɚɫɫɨɜ. ɇɟɞɨɫɬɚɬɤɚɦɢ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ 
ɹɜɥɹɟɬɫɹ ɧɟɜɵɫɨɤɚɹ ɬɨɱɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ. Ⱦɥɹ 
ɫɜɟɞɟɧɢɹ ɤ ɦɧɢɦɨɦɭ ɭɤɚɡɚɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ 
ɩɪɨɮɟɫɫɨɪɨɦ ɋɚɜɱɟɧɤɨ ȼ.ȼ. ɛɵɥɚ ɫɨɡɞɚɧɚ 
ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɬɟɨɪɢɹ ɜɨɫɩɪɢɹɬɢɹ ɪɟɱɢ (ɂɌȼɊ) 
Д5Ж, ɮɭɧɞɚɦɟɧɬɨɦ ɤɨɬɨɪɨɣ ɫɥɭɠɢɬ ɤɪɢɬɟɪɢɣ 
ɦɢɧɢɦɭɦɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɣ 
(ɆɂɊ) Д6Ж ɢ ɤɥɚɫɬɟɪɧɚɹ ɦɨɞɟɥɶ ɪɟɱɟɜɵɯ ɟɞɢɧɢɰ. 
ɂɌȼɊ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ 
ɩɪɨɝɪɟɫɫɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɪɚɡɜɢɬɢɹ 
ɚɤɭɫɬɢɱɟɫɤɨɣ ɬɟɨɪɢɢ ɡɜɭɤɚ Д7Ж. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ 
ɡɚɪɭɛɟɠɧɵɯ (AРЧТЭТШ, NЮКЧМО, Voice Security 

SвsЭОЦs) ɢ ɨɬɟɱɟɫɬɜɟɧɧɵɯ (Ɋɟɱɟɜɵɟ ɬɟɯɧɨɥɨɝɢɢ, 
ɐɟɧɬɪ ɪɟɱɟɜɵɯ ɬɟɯɧɨɥɨɝɢɣ) ɤɨɦɩɚɧɢɣ, 

ɪɚɡɪɚɛɚɬɵɜɚɸɳɢɯ ɫɢɫɬɟɦɵ ɝɨɥɨɫɨɜɨɣ ɛɢɨɦɟɬɪɢɢ 
Д2, 3, 4Ж. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɫɢɫɬɟɦ 
ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 
1-3%, ɧɨ ɞɚɧɧɵɟ ɪɚɡɪɚɛɨɬɤɢ ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ 
ɧɟɞɨɫɬɚɬɤɨɜ. 

ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨ ɝɨɥɨɫɭ ɨɬɫɭɬɫɬɜɭɟɬ ɧɚɫɬɪɨɣɤɚ 
ɚɥɝɨɪɢɬɦɨɜ ɩɨɞ ɢɡɦɟɧɹɸɳɢɟɫɹ ɭɫɥɨɜɢɹ 
ɩɪɢɦɟɧɟɧɢɹ (ɭɪɨɜɟɧɶ ɲɭɦɚ, ɮɨɧɟɦɵ ɪɟɱɢ 
ɤɨɧɤɪɟɬɧɨɝɨ ɱɟɥɨɜɟɤɚ, ɨɲɢɛɤɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ 
ɬ.ɞ.), ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɰɟɞɭɪɵ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ 
ɜɯɨɞɧɨɝɨ ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ ɢ ɷɬɚɥɨɧɧɨɝɨ ɫɢɝɧɚɥɚ, 
ɡɚɩɢɫɚɧɧɨɝɨ ɜ ɛɚɡɭ, ɬɟɦ ɫɚɦɵɦ ɫɭɳɟɫɬɜɭɟɬ 
ɩɪɢɜɹɡɤɚ ɤ ɷɬɚɥɨɧɧɵɦ ɮɪɚɡɚɦ. 

ɉɨɷɬɨɦɭ ɚɤɬɭɚɥɶɧɨɣ ɫɬɚɧɨɜɢɬɫɹ ɡɚɞɚɱɚ 
ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɦɟɬɨɞɚ ɢ ɚɥɝɨɪɢɬɦɚ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɨɥɨɫɨɜɨɝɨ ɫɨɨɛɳɟɧɢɹ ɩɨ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɝɨɥɨɫɚ ɛɟɡ 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ, ɩɨɡɜɨɥɹɸɳɚɹ 
ɩɪɨɢɡɜɨɞɢɬɶ ɬɟɤɫɬɨɧɟɡɚɜɢɫɢɦɭɸ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɜ 
ɭɫɥɨɜɢɹɯ ɦɚɥɨɣ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ, ɚ ɬɚɤɠɟ 
ɫɨɡɞɚɬɶ ɫɢɫɬɟɦɭ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɞɢɤɬɨɪɨɜ ɩɨ 
ɝɨɥɨɫɭ, ɪɟɚɥɢɡɭɸɳɭɸ ɞɚɧɧɭɸ ɦɨɞɟɥɶ ɢ 
ɩɨɡɜɨɥɹɸɳɟɣ ɟё ɬɟɫɬɢɪɨɜɚɬɶ. 

Ɉɛɴɟɤɬɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɇɨɜɢɡɧɚ ɦɟɬɨɞɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɡɚɤɥɸɱɚɟɬɫɹ 

ɜ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɝɨɥɨɫɨɜɵɯ ɷɬɚɥɨɧɨɜ ɞɢɤɬɨɪɚ, ɩɪɢ 
ɷɬɨɦ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ ɫɟɝɦɟɧɬɢɪɭɟɬɫɹ ɧɚ 
ɷɥɟɦɟɧɬɚɪɧɵɟ ɪɟɱɟɜɵɟ ɟɞɢɧɢɰɵ. Ⱦɚɥɟɟ ɜɫɟ 
ɫɟɝɦɟɧɬɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɩɨɪɨɝɨɦ ɩɨ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢ ɫɩɟɤɬɪɭ, ɢ ɜ ɫɥɭɱɚɟ 
ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɞɥɢɧɵ ɢ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɫɩɟɤɬɪɚ, 
ɬɟɤɭɳɢɣ ɫɟɝɦɟɧɬ ɨɬɛɪɚɫɵɜɚɟɬɫɹ, ɩɟɪɟɯɨɞɹ ɤ 
ɫɥɟɞɭɸɳɟɦɭ ɫɟɝɦɟɧɬɭ. ɉɨɫɥɟ ɨɬɛɨɪɚ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ ɷɥɟɦɟɧɬɚɪɧɵɯ ɪɟɱɟɜɵɯ ɟɞɢɧɢɰ, ɨɧɢ 
ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɦ 
ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɮɪɟɣɦɚɦ ɩɭɬɟɦ ɪɚɫɱɟɬɚ ɜɟɪɨɹɬɧɨɫɬɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ ɦɟɠɞɭ ɫɚɦɢɦ 
ɫɟɝɦɟɧɬɨɦ ɢ ɷɬɚɥɨɧɧɨɣ ɪɟɚɥɢɡɚɰɢɟɣ ɮɪɟɣɦɚ. 
ɗɥɟɦɟɧɬɚɪɧɵɟ ɪɟɱɟɜɵɟ ɟɞɢɧɢɰɵ ɨɬɧɨɫɹɬɫɹ ɤ ɬɨɦɭ 
ɮɪɟɣɦɭ, ɝɞɟ ɜɟɪɨɹɬɧɨɫɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 
ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ ɦɢɧɢɦɚɥɶɧɚ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ 
ɨɧɚ ɧɟ ɩɪɟɜɵɲɚɟɬ ɧɟɤɨɬɨɪɨɝɨ ɚɩɪɢɨɪɧɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɨɪɨɝɚ, ɩɨɫɥɟ ɷɬɨɝɨ ɮɨɪɦɢɪɭɟɬɫɹ 
ɤɥɚɫɬɟɪ ɷɬɚɥɨɧɨɜ ɞɢɤɬɨɪɚ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ 
ɮɨɪɦɢɪɭɟɦ ɧɨɜɵɣ ɮɪɟɣɦ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ 
ɫɨɞɟɪɠɚɬɶ ɟɞɢɧɫɬɜɟɧɧɵɣ ɷɥɟɦɟɧɬ – ɷɬɭ
ɷɥɟɦɟɧɬɚɪɧɭɸ ɪɟɱɟɜɭɸ ɟɞɢɧɢɰɭ. 

ɋɯɟɦɚ ɦɟɬɨɞɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɝɨɥɨɫɨɜɵɯ 
ɷɬɚɥɨɧɨɜ ɧɚ ɨɫɧɨɜɟ ɷɥɟɦɟɧɬɚɪɧɵɯ ɪɟɱɟɜɵɯ ɟɞɢɧɢɰ 
ɨɬɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 
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ɋɟɪɢɹ ɂɇɎɈɊɆȺɐɂɈɇɇЫȿ ɌȿɏɇɈɅɈȽɂɂ 
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Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɢɫɩɨɥɶɡɭɟɬ ɜ ɫɜɨɟɣ ɨɫɧɨɜɟ ɦɟɬɨɞ ɧɚɤɨɩɥɟɧɢɹ 
ɩɨɥɟɡɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɪɚɜɧɟɧɢɹ 
ɞɜɭɯ ɮɨɧɟɬɢɱɟɫɤɢɯ ɛɚɡ ɞɚɧɧɵɯ: ɬɟɫɬɢɪɭɟɦɨɣ ɢ 
ɷɬɚɥɨɧɧɨɣ (ɬɨɱɧɟɟ, ɨɞɧɨɣ ɢɡ ɷɬɚɥɨɧɧɵɯ) ɧɚ 
ɦɧɨɠɟɫɬɜɟ ɢɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɪɟɱɟɜɵɯ ɟɞɢɧɢɰ. 
ɍɤɚɡɚɧɧɵɣ ɩɪɢɧɰɢɩ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜɨ 
ɦɧɨɝɢɯ ɫɢɫɬɟɦɚɯ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɢɧɮɨɪɦɚɰɢɢ ɧɚ 
ɮɨɧɟ ɩɨɦɟɯ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦɚɯ. Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɞɚɧɧɨɦ ɩɪɢɧɰɢɩɟ ɛɵɥ 
ɪɚɡɪɚɛɨɬɚɧ ɧɨɜɵɣ ɦɟɬɨɞ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 

ɮɨɧɟɦ ɞɢɤɬɨɪɚ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨ ɝɨɥɨɫɭ. 

ȼ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ ɫɨɜɨɤɭɩɧɨɫɬɶ 
ɭɱɚɫɬɤɨɜ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɞɚɥɶɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ 
ɚɡɢɦɭɬɚɥɶɧɵɯ ɩɨɡɢɰɢɹɯ ɡɨɧɵ ɨɛɡɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 
ɤɨɥɶɰɨ ɞɚɥɶɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɦ ɢ ɩɪɨɢɫɯɨɞɢɬ 
ɧɚɤɨɩɥɟɧɢɟ ɢɦɩɭɥɶɫɧɵɯ ɫɢɝɧɚɥɨɜ, ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɥɨɝɢɤɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɥɚɫɬɟɪɧɨɣ 
ɦɨɞɟɥɢ ɪɟɱɟɜɵɯ ɟɞɢɧɢɰ, ɝɞɟ ɩɪɢɫɭɬɫɬɜɭɟɬ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɰɟɧɬɪ ɦɧɨɠɟɫɬɜɚ ɪɟɚɥɢɡɚɰɢɣ 
ɮɨɧɟɦ ɞɢɤɬɨɪɚ ɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɧɮɨɪɦɚɬɢɜɧɨɟ 
ɨɩɢɫɚɧɢɟ ɫɜɨɣɫɬɜ ɪɟɱɟɜɨɣ ɟɞɢɧɢɰɵ. 

Ɋɢɫ. 1. ɋɯɟɦɚ ɦɟɬɨɞɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɝɨɥɨɫɨɜɵɯ ɷɬɚɥɨɧɨɜ ɧɚ ɨɫɧɨɜɟ ɷɥɟɦɟɧɬɚɪɧɵɯ ɪɟɱɟɜɵɯ ɟɞɢɧɢɰ 

Fig. 1. Diagram of a method of clustering voice standards-based elementary speech units 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɩɬɢɦɚɥɶɧɨɟ ɩɪɚɜɢɥɨ 
ɨɛɧɚɪɭɠɟɧɢɹ ɫɢɝɧɚɥɚ ɩɨ ɜɵɛɨɪɤɟ ɟɝɨ N 
ɞɢɫɤɪɟɬɧɵɯ ɡɧɚɱɟɧɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɪɚɜɧɟɧɢɢ 
ɱɢɫɥɚ ɟɞɢɧɢɰ ɜ ɜɵɛɨɪɤɟ ɫ ɩɨɪɨɝɨɜɵɦ ɱɢɫɥɨɦ k0. 
ȿɫɥɢ k>k0, ɬɨ ɩɪɢɧɢɦɚɟɬɫɹ ɪɟɲɟɧɢɟ ɨ ɩɪɢɟɦɟ 
ɫɢɝɧɚɥɚ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɨɛ ɟɝɨ ɨɬɫɭɬɫɬɜɢɢ, 
ɱɬɨ ɩɨ ɥɨɝɢɤɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɢɧɹɬɢɸ ɪɟɲɟɧɢɹ ɨ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɦɨɣ ɮɨɧɟɦɵ 
ɤɨɧɤɪɟɬɧɨɦɭ ɞɢɤɬɨɪɭ ɢɥɢ ɨ ɟё ɨɬɜɟɪɠɟɧɢɢ. 

ɇɚ ɨɫɧɨɜɟ ɫɨɜɦɟɫɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɚ 
ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɷɥɟɦɟɧɬɚɪɧɵɯ ɪɟɱɟɜɵɯ ɟɞɢɧɢɰ ɢ 
ɦɟɬɨɞɚ ɧɚɤɨɩɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ 
ɧɨɜɵɣ ɚɞɚɩɬɢɪɨɜɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɮɨɧɟɦ ɞɢɤɬɨɪɚ. 

Ȼɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ, 
ɪɟɚɥɢɡɭɟɦɨɝɨ ɜ ɫɪɟɞɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ MКЭХКЛ, 
ɨɬɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2. 

ȼ ɞɚɧɧɨɣ ɫɯɟɦɟ ЧКЦОs – ɦɚɫɫɢɜ ɮɪɟɣɦɨɜ ɜ 
ɛɚɡɟ ɞɚɧɧɵɯ, ЭКЛЮХКЭО(ЧКЦОs) – ɚɥɝɨɪɢɬɦ
ɧɚɯɨɠɞɟɧɢɹ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɟɝɨɫɹ 
ɮɪɟɣɦɚ, ii – ɩɟɪɟɦɟɧɧɵɣ ɢɧɞɟɤɫ ɮɪɟɣɦɚ ɞɢɤɬɨɪɚ, 
namespeaker – ɨɛɨɡɧɚɱɟɧɢɟ (ɎɂɈ) ɞɢɤɬɨɪɚ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɪɚɡɪɚɛɨɬɚɧ ɢ ɪɟɚɥɢɡɨɜɚɧ 
ɧɨɜɵɣ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɣ ɚɥɝɨɪɢɬɦ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨ ɝɨɥɨɫɭ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ 
ɫɨɜɦɟɫɬɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ 
ɷɥɟɦɟɧɬɚɪɧɵɯ ɪɟɱɟɜɵɯ ɟɞɢɧɢɰ ɢ ɦɟɬɨɞɚ 
ɧɚɤɨɩɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ. 
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пок̌ дл̛̦̌ 
̛̥̭̭̌̏̌ foŶ>ii 
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д̛кто̬̌(̴о̦е̥у) ̏ ̛̥̭̭̌̏е 
names (tabulate(names))

ʫ̭л̛ ̴о̦е̥̌ ̏ эле̥е̦те 
̛̥̭̭̌̏̌ Ŷaŵes по 

̛̦дек̭у ii п̛̬̦̌дле̛̙т 
д̛кто̬у Ŷaŵespeaker

у̏ел̛ч̛̏̌е̥ ̦̌ 1 

̭чётч̛к ̴о̦е̥ 
п̬о̛̦̚е̭ё̦̦ы̵ 
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по̏то̬́е̥ ̶̛кл

̦ет

̦ет

ʪ̌

д̌

Вы̏од д̦̦̌ы̵ ̦̌ ̴о̬̥у

Ɋɢɫ. 2. Ȼɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɞɢɤɬɨɪɚ ɩɨ ɝɨɥɨɫɭ 

Fig. 2. Block diagram of a voice-based speaker identification  

ɇɚ ɪɢɫɭɧɤɟ 3 ɢɡɨɛɪɚɠɟɧɚ ɛɥɨɤ-ɫɯɟɦɚ 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ «ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɞɢɤɬɨɪɨɜ ɩɨ ɝɨɥɨɫɭ». 

Ɋɢɫ. 3. Ȼɥɨɤ-ɫɯɟɦɚ «ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɞɢɤɬɨɪɨɜ ɩɨ ɝɨɥɨɫɭ» 

Fig. 3. BХШМФ НТКРrКЦ ШП ЭСО «ТЧПШrЦКЭТШЧ system of a voice-ЛКsОН sЩОКФОr ТНОЧЭТПТМКЭТШЧ» 
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Ɂɞɟɫɶ Ɇ–ɦɢɤɪɨɮɨɧ, ȻȼɊ – ɛɥɨɤ ɜɵɜɨɞɚ 
ɪɟɡɭɥɶɬɚɬɨɜ, ȻȾ – ɛɚɡɚ ɞɚɧɧɵɯ, ȻɈȾ – ɛɥɨɤ 
ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, Ɇɉɍ – ɦɢɤɪɨɮɨɧɧɵɣ 
ɩɪɟɞɭɫɢɥɢɬɟɥɶ, ȻȼȾ – ɛɥɨɤ ɜɜɨɞɚ ɞɚɧɧɵɯ, ȺɌɊ – 

ɩɨɞɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɬɪɚɧɫɤɪɢɛɢɪɨɜɚɧɢɹ 
ɪɟɱɟɜɵɯ ɫɢɝɧɚɥɨɜ, ɂȾȽ – ɩɨɞɫɢɫɬɟɦɚ
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɞɢɤɬɨɪɨɜ ɩɨ ɝɨɥɨɫɭ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɥɚɛɨɪɚɬɨɪɧɵɣ 
ɨɛɪɚɡɟɰ «ɂɋ ɂȾȽ» Д14Ж. Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɫ 
ɪɚɫɲɢɪɟɧɧɵɦ ɮɭɧɤɰɢɨɧɚɥɨɦ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɞɢɤɬɨɪɨɜ. ȼɚɪɢɚɧɬɵ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ ɢɡ 
ɫɚɦɵɯ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɟɣ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ, 
ɧɚɩɪɢɦɟɪ, ɡɚɞɚɱɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɞɢɤɬɨɪɚ ɩɨ 
ɝɨɥɨɫɭ, ɤɚɤ ɞɥɹ ɨɬɞɟɥɶɧɨɝɨ ɞɢɤɬɨɪɚ, ɬɚɤ ɢ ɞɥɹ 
ɝɪɭɩɩɵ ɞɢɤɬɨɪɨɜ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɨɡɪɚɫɬɚ, ɩɨɥɚ, 
ɧɚɰɢɨɧɚɥɶɧɨɫɬɢ, ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. ȼ 
ɤɚɱɟɫɬɜɟ ɩɪɢɤɥɚɞɧɨɣ ɡɚɞɚɱɢ ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ 
ɭɞɚɥɟɧɧɭɸ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɞɢɤɬɨɪɚ ɩɪɢ ɩɟɪɟɞɚɱɟ 
ɪɟɱɟɜɨɝɨ ɫɢɝɧɚɥɚ ɩɨ ɤɚɧɚɥɚɦ ɫɜɹɡɢ ɩɪɢ ɧɢɡɤɨɦ 
ɤɚɱɟɫɬɜɟ ɪɟɱɢ ɢ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ ɩɨɦɟɯ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ «ɂɋ ɂȾȽ» ɛɵɥɢ ɭɱɬɟɧɵ 
ɬɪɟɛɨɜɚɧɢɹ ȽɈɋɌ Ɋ 52633-2006 «Ɂɚɳɢɬɚ 
ɢɧɮɨɪɦɚɰɢɢ. Ɍɟɯɧɢɤɚ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ. 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɪɟɞɫɬɜɚɦ ɜɵɫɨɤɨɧɚɞɟɠɧɨɣ 
ɛɢɨɦɟɬɪɢɱɟɫɤɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ» ɢ ȽɈɋɌ 
Ɋ ɂɋɈ/ɆɗɄ 19785-1-2008 «Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ 
ɢɞɟɧɬɢɮɢɤɚɰɢɹ. ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɛɢɨɦɟɬɪɢɱɟɫɤɚɹ. 
ȿɞɢɧɚɹ ɫɬɪɭɤɬɭɪɚ ɮɨɪɦɚɬɨɜ ɨɛɦɟɧɚ 
ɛɢɨɦɟɬɪɢɱɟɫɤɢɦɢ ɞɚɧɧɵɦɢ». Ⱦɥɹ ɪɚɛɨɬɵ 
ɧɟɨɛɯɨɞɢɦ ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɫ 
ɩɪɨɰɟɫɫɨɪɨɦ ɤɥɚɫɫɚ ɧɟ ɧɢɠɟ 2000 ɆȽɰ ɢ 1Ƚɛ 
ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ, ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 
АТЧНШаs, ɫɪɟɞɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ MКЭХКЛ, ɚ ɬɚɤɠɟ 
ɡɜɭɤɨɜɚɹ ɤɚɪɬɚ ɫ ɱɚɫɬɨɬɨɣ ɞɢɫɤɪɟɬɢɡɚɰɢɢ 8 ɄȽɰ ɢ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɡɚɩɢɫɢ ɡɜɭɤɨɜɵɯ ɮɚɣɥɨɜ ɜ ɮɨɪɦɚɬɟ 
WAV. 

ɂɧɬɟɪɮɟɣɫ «ɂɋ ɂȾȽ» ɫɨɫɬɨɢɬ ɢɡ ɝɥɚɜɧɨɣ 
ɮɨɪɦɵ, ɜ ɤɨɬɨɪɨɣ ɨɬɨɛɪɚɠɚɸɬɫɹ ɞɢɤɬɨɪɵ, 
ɜɧɟɫɟɧɧɵɟ ɜ ɛɚɡɭ ɞɚɧɧɵɯ. ȼ ɞɚɧɧɨɦ ɦɟɧɸ 
ɜɨɡɦɨɠɟɧ ɜɵɛɨɪ ɪɟɠɢɦ ɪɚɛɨɬɵ, ɡɚɝɪɭɡɤɚ ɡɜɭɤɨɜɨɝɨ 
ɮɚɣɥɚ, ɫɨɯɪɚɧɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɨɬɨɛɪɚɠɟɧɢɹ 
ɞɚɧɧɵɯ. Ɉɛɳɢɣ ɜɢɞ ɢɧɬɟɪɮɟɣɫɚ ɩɨɤɚɡɚɧ ɧɚ 
ɪɢɫɭɧɤɟ 4. 

Ɋɢɫ. 4. ɂɧɬɟɪɮɟɣɫ «ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɞɢɤɬɨɪɨɜ ɩɨ ɝɨɥɨɫɭ» 

Fig. 4. IЧЭОrПКМО ШП ЭСО «ТЧПШrЦКЭТШЧ sвsЭОЦ ШП К ЯШТМО-ЛКsОН sЩОКФОr ТНОЧЭТПТМКЭТШЧ» 

ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɨɤɧɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɵ ɨɬɨɛɪɚɠɚɸɬɫɹ ɞɢɤɬɨɪɵ, ɜɧɟɫɟɧɧɵɟ ɜ ɛɚɡɭ 
ɞɚɧɧɵɯ. ɉɪɢ ɜɵɛɨɪɟ ɞɢɤɬɨɪɚ ɢɡ ɫɩɢɫɤɚ 
ɨɬɨɛɪɚɠɚɟɬɫɹ ɤɪɚɬɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɞɚɧɧɨɦ 
ɱɟɥɨɜɟɤɟ.  

ɇɚ ɪɢɫɭɧɤɟ 5 ɢɡɨɛɪɚɠɟɧ ɝɥɚɜɧɵɣ ɪɚɡɞɟɥ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɜ ɤɨɬɨɪɨɦ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ 
ɫɟɝɦɟɧɬɢɪɨɜɚɧɢɟ ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ, ɜɵɞɟɥɟɧɢɟ 
ɮɨɧɟɦ ɞɢɤɬɨɪɚ ɢ ɟɝɨ ɩɨɫɥɟɞɭɸɳɚɹ 
ɢɞɟɧɬɢɮɢɤɚɰɢɹ.
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Ɋɢɫ. 5. ɂɧɬɟɪɮɟɣɫ ɪɚɡɞɟɥɚ «ɂɞɟɧɬɢɮɢɤɚɰɢɹ» 

Fig. 5. Interface section «Identification» 

Ⱦɥɹ ɜɜɨɞɚ ɡɜɭɤɨɜɨɝɨ ɮɚɣɥɚ ɢɫɫɥɟɞɭɟɦɨɝɨ 
ɞɢɤɬɨɪɚ ɜɵɛɢɪɚɟɬɫɹ ɦɟɧɸ "ɋɢɝɧɚɥ"->"Ɂɚɝɪɭɡɢɬɶ". 
Ɂɚɝɪɭɠɟɧɧɵɣ ɡɜɭɤɨɜɨɣ ɮɚɣɥ ɧɟɢɡɜɟɫɬɧɨɝɨ ɧɚɦ 
ɞɢɤɬɨɪɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɜɢɞɟ ɡɜɭɤɨɜɨɣ ɞɨɪɨɠɤɢ. 
Ⱦɚɥɟɟ ɡɜɭɤɨɜɨɣ ɮɚɣɥ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɮɪɟɣɦɨɜ, ɞɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɜ 
ɦɟɧɸ «ɋɟɝɦɟɧɬɢɪɨɜɚɧɢɟ» ɜɵɛɪɚɬɶ «ɋɬɚɪɬ». 

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɡɜɭɤɨɜɨɣ ɮɚɣɥ ɪɚɡɛɢɬ ɧɚ 
ɮɪɟɣɦɵ, ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɡɚɩɢɫɚɧɧɨɝɨ ɜ ɞɚɧɧɨɦ ɮɚɣɥɟ ɝɨɥɨɫɚ 
ɬɨɦɭ ɢɥɢ ɢɧɨɦɭ ɞɢɤɬɨɪɭ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɦɟɧɸ 
«ɂɞɟɧɬɢɮɢɤɚɰɢɹ» ɧɚɠɢɦɚɟɦ ɤɧɨɩɤɭ «ɋɬɚɪɬ», ɩɪɢ 
ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞɫɱɟɬ ɜɫɟɯ ɮɪɟɣɦɨɜ ɢ ɩɨ 
ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɩɨɜɬɨɪɹɸɳɢɦɫɹ (ɧɟ ɦɟɧɟɟ 60%), 
ɧɚɡɜɚɧɧɵɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɦɟɧɟɦ ɞɢɤɬɨɪɚ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɟɲɟɧɢɟ ɨ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɞɚɧɧɨɝɨ 
ɝɨɥɨɫɚ ɤɨɧɤɪɟɬɧɨɦɭ ɞɢɤɬɨɪɭ. Ɏɪɟɣɦɵ ɡɚɜɟɞɨɦɨ 
ɧɟɢɡɜɟɫɬɧɨɝɨ ɞɢɤɬɨɪɚ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɮɪɟɣɦɚɦɢ 

ɪɚɡɥɢɱɧɵɯ ɞɢɤɬɨɪɨɜ, ɡɚɧɟɫɟɧɧɵɯ ɜ ɮɨɧɟɬɢɱɟɫɤɭɸ 
ɛɚɡɭ ɞɚɧɧɵɯ. 

Ɍɟɫɬɢɪɨɜɚɧɢɟ «ɂɋ ɂȾȽ» ɩɪɨɜɨɞɢɥɨɫɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɫɬɚɧɞɚɪɬɟ 
ɂɋɈ/ɆɗɄ 19795-1-2007 «Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ 
ɢɞɟɧɬɢɮɢɤɚɰɢɹ. ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɛɢɨɦɟɬɪɢɱɟɫɤɚɹ. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɢ ɩɪɨɬɨɤɨɥɵ 
ɢɫɩɵɬɚɧɢɣ ɜ ɛɢɨɦɟɬɪɢɢ. ɑɚɫɬɶ 1. ɉɪɢɧɰɢɩɵ ɢ 
ɫɬɪɭɤɬɭɪɚ». ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦ ɫɬɚɧɞɚɪɬɨɦ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɢɫɩɵɬɚɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɨɡɪɚɫɬɧɵɯ, ɝɟɧɞɟɪɧɵɯ, ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ, 
ɷɦɨɰɢɨɧɚɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɢɫɩɵɬɭɟɦɨɣ ɝɪɭɩɩɵ. 

ɉɪɨɝɪɚɦɦɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɞɢɤɬɨɪɨɜ 
ɩɨ ɝɨɥɨɫɭ, ɩɪɨɜɟɞɟɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɢɫɚɧɧɨɣ 
ɜɵɲɟ ɫɯɟɦɨɣ, ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 1 Д8-13]. 

Ɍɚɛɥɢɰɚ 1 

ɉɪɨɝɪɚɦɦɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɞɢɤɬɨɪɨɜ ɩɨ ɝɨɥɨɫɭ 

Table 1 

The program of experimental tests of the information system of a voice-based speaker identification 

№ ɇɚɡɜɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɉɪɨɝɪɚɦɦɚ ɢ ɦɟɬɨɞɢɤɢ ɢɫɫɥɟɞɨɜɚɧɢɣ 

№1 ȼɵɹɜɥɟɧɢɟ ɪɚɡɥɢɱɢɹ ɮɨɧɟɦ ɞɢɤɬɨɪɨɜ 
ɞɥɹ ɩɪɨɰɟɞɭɪɵ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

Ɂɚɩɢɫɚɧɵ ɨɬɞɟɥɶɧɵɟ ɮɨɧɟɦɵ 10 ɞɢɤɬɨɪɨɜ, ɩɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɢ 
ɫɟɝɦɟɧɬɚɰɢɹ ɮɨɧɟɦ, ɩɪɨɢɡɜɟɞɟɧɚ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɮɨɧɟɦ ɤɨɧɤɪɟɬɧɨɝɨ 
ɞɢɤɬɨɪɚ ɢɡ ɨɛɳɟɣ ɛɚɡɵ ɮɨɧɟɦ 

№2 ȼɵɹɜɥɟɧɢɟ ɪɚɡɥɢɱɢɹ ɜ ɩɪɨɢɡɧɨɲɟɧɢɢ 
ɞɢɤɬɨɪɨɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɞɭɪɵ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨ ɨɬɞɟɥɶɧɵɦ ɮɪɚɡɚɦ 

Ɂɚɩɢɫɚɧɵ ɫɥɨɜɚ ɫ ɹɪɤɨ ɜɵɪɚɠɟɧɧɵɦɢ ɮɨɧɟɦɚɦɢ 10 ɞɢɤɬɨɪɨɜ, ɩɪɨɢɡɜɟɞɟɧ 
ɚɧɚɥɢɡ ɢ ɫɟɝɦɟɧɬɚɰɢɹ ɫɥɨɜ, ɩɪɨɢɡɜɟɞɟɧɚ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɤɨɧɤɪɟɬɧɨɝɨ 
ɞɢɤɬɨɪɚ ɢɡ ɨɛɳɟɣ ɛɚɡɵ ɡɚɩɢɫɚɧɧɵɯ ɤɨɧɬɪɨɥɶɧɵɯ ɮɪɚɡ 

№3 ɉɪɨɜɟɞɟɧɢɹ ɬɟɤɫɬɨɧɟɡɚɜɢɫɢɦɨɣ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɞɢɤɬɨɪɨɜ ɩɨ 
ɧɟɩɪɟɪɵɜɧɨɣ ɪɟɱɢ 

Ɂɚɩɢɫɚɧɵ 10 ɞɢɤɬɨɪɨɜ ɜ ɪɟɠɢɦɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɦɨɧɨɥɨɝɚ, ɫɨɡɞɚɧɚ ɨɛɳɚɹ 
ɛɚɡɚ ɪɟɱɢ ɞɢɤɬɨɪɨɜ, ɩɪɨɢɡɜɟɞɟɧɚ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɞɢɤɬɨɪɚ ɩɨ ɡɚɩɢɫɚɧɧɨɣ ɜ 
ɪɟɠɢɦɟ ɨɧɥɚɣɧ ɫɥɢɬɧɨɣ ɪɭɫɫɤɨɣ ɪɟɱɢ (ɩɪɟɞɥɨɠɟɧɢɹ, ɡɚɩɢɫɚɧɧɵɟ ɜ ɛɚɡɭ, 
ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɩɪɨɢɡɧɨɫɢɦɵɯ ɨɧɥɚɣɧ) 

№4 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɰɢɨɧɚɥɶɧɨɫɬɢ ɞɢɤɬɨɪɚ 
ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɨɰɟɞɭɪɵ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

Ɂɚɩɢɫɚɧɵ 10 ɞɢɤɬɨɪɨɜ ɪɚɡɧɨɣ ɧɚɰɢɨɧɚɥɶɧɨɫɬɢ, ɩɪɢ ɡɚɩɢɫɢ ɞɢɤɬɨɪɵ 
ɝɨɜɨɪɢɥɢ ɜ ɪɟɠɢɦɟ ɦɨɧɨɥɨɝɚ ɧɚ ɫɜɨɟɦ ɪɨɞɧɨɦ ɹɡɵɤɟ (ɧɟɦɟɰɤɢɣ, 
ɚɡɟɪɛɚɣɞɠɚɧɫɤɢɣ, ɚɧɝɥɢɣɫɤɢɣ, ɚɪɚɛɫɤɢɣ, ɢɫɩɚɧɫɤɢɣ, ɢɬɚɥɶɹɧɫɤɢɣ, 
ɤɢɬɚɣɫɤɢɣ, ɮɪɚɧɰɭɡɫɤɢɣ, ɱɟɲɫɤɢɣ, ɪɭɫɫɤɢɣ), ɫɨɡɞɚɧɚ ɛɚɡɚ ɞɢɤɬɨɪɨɜ, 
ɩɪɨɢɡɜɟɞɟɧɚ ɩɪɨɰɟɞɭɪɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ, ɜɵɹɜɥɟɧɵ ɨɬɥɢɱɢɹ ɮɨɧɟɦ 
ɞɢɤɬɨɪɨɜ ɪɚɡɧɵɯ ɧɚɰɢɨɧɚɥɶɧɨɫɬɟɣ. 



Vasiliev R.A., Nikolaev D.B. Analyzing the possible use of voice identification in the systems of 

access to information // ʠˈ˕ˈ˅ˑˌ ˉ˖рːаˎ «На˖˚ː˞ˌ рˈˊ˖ˎ˟˕а˕».  
ʠˈрˋя «Иː˗ˑрˏа˙ˋˑːː˞ˈ ˕ˈ˘ːˑˎˑˆˋˋ». – ʡ.ͷ, №ͷ, Ͷͷ6. 
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ɋɟɪɢɹ ɂɇɎɈɊɆȺɐɂɈɇɇЫȿ ɌȿɏɇɈɅɈȽɂɂ 
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№5 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹɧɢɹ ɮɢɡɢɱɟɫɤɨɝɨ ɢ 
ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɢɤɬɨɪɨɜ 
ɧɚ ɩɪɨɰɟɫɫ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

Ɂɚɩɢɫɚɧɵ 4 ɞɢɤɬɨɪɚ ɜ ɪɟɠɢɦɟ ɦɨɧɨɥɨɝɚ, 1-ɹ ɡɚɩɢɫɶ ɩɪɨɜɟɞɟɧɚ ɜ 
ɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹɧɢɢ, 2-ɹ ɡɚɩɢɫɶ ɩɪɨɜɨɞɢɥɚɫɶ ɩɨɫɥɟ ɮɢɡ. ɧɚɝɪɭɡɤɢ ɢ ɜ 
ɫɨɫɬɨɹɧɢɢ ɫɬɪɟɫɫɚ, ɫɨɡɞɚɧɚ ɛɚɡɚ ɮɨɧɟɦ ɞɢɤɬɨɪɨɜ, ɩɪɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɜɵɹɜɥɟɧɨ ɨɬɥɢɱɢɟ ɮɨɧɟɦ ɞɢɤɬɨɪɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ 

№6 ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɟɪɨɹɬɧɨɫɬɢ 
ɩɪɚɜɢɥɶɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɟɯɧɨɥɨɝɢɣ 
ɤɥɨɧɢɪɨɜɚɧɢɹ ɢ ɩɚɪɨɞɢɪɨɜɚɧɢɹ ɪɟɱɢ 

(ЯШТМО МСКЧРТЧР) ɞɥɹ ɦɨɞɢɮɢɤɚɰɢɢ 
«ɩɨɞɞɟɥɤɢ» ɝɨɥɨɫɚ ɞɢɤɬɨɪɚ. 

Ɂɚɩɢɫɚɧɨ 5 ɮɨɧɨɝɪɚɦɦ ɢɡɜɟɫɬɧɵɯ ɞɢɤɬɨɪɨɜ ɜ ɪɟɠɢɦɟ ɦɨɧɨɥɨɝɚ, 1-ɹ 
ɡɚɩɢɫɶ ɩɪɨɜɟɞɟɧɚ ɧɚ ɨɛɵɱɧɵɣ ɦɢɤɪɨɮɨɧ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɫɬɨɪɨɧɧɢɯ 
ɩɪɨɝɪɚɦɦ, 2-ɹ ɡɚɩɢɫɶ ɩɪɨɜɨɞɢɥɚɫɶ ɫ ɩɪɢɜɥɟɱɟɧɢɟɦ «ɩɚɪɨɞɢɫɬɨɜ» ɝɨɥɨɫɚ ɢ 
ɩɪɢɦɟɧɟɧɢɟɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɝɪɚɦɦ ɤɥɨɧɢɪɨɜɚɧɢɹ ɝɨɥɨɫɚ 
MШrЩСЯШб ɢ VШТМО МСКЧРОr, ɩɪɨɢɡɜɟɞɟɧɚ ɩɨɩɵɬɤɚ ɦɨɞɢɮɢɤɚɰɢɢ ɝɨɥɨɫɚ 
ɩɟɪɜɨɝɨ ɞɢɤɬɨɪɚ ɞɥɹ «ɩɨɞɞɟɥɤɢ» ɝɨɥɨɫɚ ɜɬɨɪɨɝɨ ɞɢɤɬɨɪɚ, ɫɨɡɞɚɧɚ ɛɚɡɚ 
ɮɨɧɟɦ ɞɢɤɬɨɪɨɜ, ɩɪɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɜɵɹɜɥɟɧɨ ɨɬɥɢɱɢɟ ɮɨɧɟɦ ɞɢɤɬɨɪɨɜ 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ «ɠɢɜɨɝɨ» ɢ «ɩɨɞɞɟɥɚɧɧɨɝɨ» ɝɨɥɨɫɚ , ɩɪɨɰɟɧɬ 
ɪɚɫɩɨɡɧɚɧɧɵɯ ɮɨɧɟɦ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɪɟɚɥɶɧɨɝɨ ɞɢɤɬɨɪɚ ɨɬ ɟɝɨ 
ɤɥɨɧɚ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɚɧɞɚɪɬ ɂɋɈ/ɆɗɄ 19795-1 

ɛɵɥ ɚɞɚɩɬɢɪɨɜɚɧ ɩɨɞ ɢɫɩɵɬɚɧɢɹ ɫɢɫɬɟɦ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɱɟɥɨɜɟɤɚ ɩɨ ɪɟɱɟɜɨɦɭ ɫɢɝɧɚɥɭ.  

Ɍɚɤ ɠɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫɞɟɥɚɧ 
ɜɵɜɨɞ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɱɢɫɥɚ 
ɢɞɟɧɬɢɮɢɰɢɪɭɟɦɵɯ ɞɢɤɬɨɪɨɜ ɤɚɱɟɫɬɜɨ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɟ ɫɧɢɠɚɟɬɫɹ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɜ 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ ɧɟɬ 
ɹɜɧɨɝɨ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜɵɲɟ ɷɤɫɩɟɪɢɦɟɧɬɵ 
ɩɪɨɜɟɞɟɧɵ ɜ ɪɚɡɪɚɛɨɬɚɧɧɨɣ «ɂɋ ɂȾȽ» ɢ ɜ 
ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɯ ɢ 

ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɚɯ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨ 
ɝɨɥɨɫɭ ɪɨɫɫɢɣɫɤɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ 
ɫɢɫɬɟɦɚ «VШТМОKОв» – ɈɈɈ «ɐɟɧɬɪ ɪɟɱɟɜɵɯ 
ɬɟɯɧɨɥɨɝɢɣ», ɫɢɫɬɟɦɚ «ɂɄȺɊ Ʌɚɛ» – ɈɈɈ «ɐɟɧɬɪ 
ɪɟɱɟɜɵɯ ɬɟɯɧɨɥɨɝɢɣ», GrТЭTОМ SЩОКФОr-ID – ɈɈɈ 

“ȽɪɢɬɌɟɤ”.  
ȼ ɬɚɛɥɢɰɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɪɚɜɧɟɧɢɟ 

ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɯ ɤɨɦɩɥɟɤɫɨɜ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨ ɝɨɥɨɫɭ ɪɨɫɫɢɣɫɤɢɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. 

Ɍɚɛɥɢɰɚ 2 

ɋɪɚɜɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨ ɝɨɥɨɫɭ 
ɪɨɫɫɢɣɫɤɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ 

Table 2 

Comparison of software and hardware systems of voice-based identification produced by Russian manufacturers 

ɋɢɫɬɟɦɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ «ɂɄȺɊ Ʌɚɛ» «ɂɋ ɂȾȽ» 
«VШТМО 
KОв» 

«GTS-ID» ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɟɪɤɢ ɫɢɫɬɟɦɵ 

EER (Equal Error Rate) - ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɨɤ 
ɛɢɨɦɟɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɞɨɫɬɭɩɚ, ɩɪɢ ɤɨɬɨɪɨɦ FAR ɢ 

FRR ɪɚɜɧɵ 

1.1-2.6% 1.1 - 2.86% 2–3.3% 4.1% 

Ɉɬɤɚɡ ɜ ɪɟɝɢɫɬɪɚɰɢɢ 1% 2% 4% ~0% 

FAR (False Acceptance Rate) – ɜɟɪɨɹɬɧɨɫɬɶ ɥɨɠɧɨɝɨ 
ɩɪɢɧɹɬɢɹ. ȼɟɪɨɹɬɧɨɫɬɶ ɩɪɢɧɹɬɢɹ «ɱɭɠɨɝɨ» ɞɢɤɬɨɪɚ ɡɚ 

«ɫɜɨɟɝɨ» (ɨɲɢɛɤɚ ɜɬɨɪɨɝɨ ɪɨɞɚ) 
1,2% 0.5% 2.5% 4% 

FRR (False Rejection Rate) – ɜɟɪɨɹɬɧɨɫɬɶ ɥɨɠɧɨɝɨ 
ɨɬɤɥɨɧɟɧɢɹ. ȼɟɪɨɹɬɧɨɫɬɶ ɨɬɤɥɨɧɟɧɢɹ «ɫɜɨɟɝɨ» 

ɞɢɤɬɨɪɚ, ɩɪɢɧɹɜ ɟɝɨ ɡɚ «ɱɭɠɨɝɨ» (ɨɲɢɛɤɚ ɩɟɪɜɨɝɨ 
ɪɨɞɚ) 

0.001% 0.25% 0.1% 0.4% 

ɋɬɨɢɦɨɫɬɶ ɫɢɫɬɟɦɵ 
Ɉɱɟɧɶ 

ɜɵɫɨɤɚɹ 
ɇɢɡɤɚɹ ȼɵɫɨɤɚɹ ȼɵɫɨɤɚɹ 

ɉɪɨɜɟɞɹ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, 
ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɜ ɪɚɦɤɚɯ 
ɞɢɫɫɟɪɬɚɰɢɨɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ «ɂɋ ɂȾȽ» ɢɦɟɟɬ 
ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ ɧɚɞ ɫɢɫɬɟɦɚɦɢ ɚɧɚɥɨɝɚɦɢ, 
ɩɨɤɚɡɚɜ ɧɢɡɤɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɨɤ ɩɪɢ ɪɚɜɧɵɯ 
ɡɧɚɱɟɧɢɹɯ FAR ɢ FRR, ɧɟɛɨɥɶɲɨɣ ɩɪɨɰɟɧɬ 

ɨɲɢɛɨɤ ɩɪɢ ɪɟɝɢɫɬɪɚɰɢɢ, ɧɢɡɤɭɸ ɜɟɪɨɹɬɧɨɫɬɶ 
ɥɨɠɧɨɝɨ ɩɪɢɧɹɬɢɹ (FAR), ɧɨ ɩɪɢ ɷɬɨɦ «ɂɋ ɂȾȽ» 
ɭɫɬɭɩɚɟɬ ɚɧɚɥɨɝɚɦ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɜɟɪɨɹɬɧɨɫɬɢ 
ɥɨɠɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ (FRR). Ⱥɥɝɨɪɢɬɦɵ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ «ɂɋ ɂȾȽ» ɜɨɡɦɨɠɧɨ ɜɧɟɞɪɢɬɶ ɜ 
ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɢɫɬɟɦɵ ɞɥɹ ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɩɪɚɜ 
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ɞɨɫɬɭɩɚ ɤ ɤɨɪɩɨɪɚɬɢɜɧɵɦ ɪɟɫɭɪɫɚɦ ɜ ɫɟɬɢ ɢ ɜ 
ɬɟɥɟɮɨɧɧɨɦ ɤɚɧɚɥɟ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ.  

«ɂɋ ɂȾȽ» ɦɨɠɟɬ ɜɵɫɬɭɩɚɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 
ɢɥɢ ɞɨɩɨɥɧɹɬɶ ɢɦɟɸɳɢɟɫɹ ɫɢɫɬɟɦɵ ɪɚɡɝɪɚɧɢɱɟɧɢɹ 
ɞɨɫɬɭɩɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɟɪɜɢɫɚ ɩɨɡɜɨɥɹɟɬ 
ɢɫɤɥɸɱɢɬɶ ɫɥɭɱɚɢ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ 
ɤ ɪɟɫɭɪɫɚɦ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɫɥɭɱɚɟ ɭɬɟɪɢ, ɤɪɚɠɢ, 
ɩɟɪɟɞɚɱɢ ɨɛɵɱɧɨɝɨ ɫɢɦɜɨɥɶɧɨɝɨ ɩɚɪɨɥɹ 
(ɜɜɨɞɢɦɨɝɨ ɫ ɤɥɚɜɢɚɬɭɪɵ ɤɨɦɩɶɸɬɟɪɚ), HID 
(PrШбТЦТЭв) RFID ɤɚɪɬɵ, СКsЩ-ɤɥɸɱɚ ɢ ɬ.ɞ., ɜ 
ɨɬɥɢɱɢɟ ɨɬ ɝɨɥɨɫɚ, ɤɨɬɨɪɵɣ ɜɫɟɝɞɚ ɨɫɬɚɟɬɫɹ ɭ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɢɫɬɟɦɵ.  

Ⱥɥɝɨɪɢɬɦ ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɞɨɫɬɭɩɚ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɧɚɥɢɱɢɟ ɧɟɫɤɨɥɶɤɢɯ ɷɬɚɩɨɜ 
ɪɚɛɨɬɵ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. ɇɚ 1-ɦ ɷɬɚɩɟ 
ɩɪɨɢɫɯɨɞɢɬ ɡɚɩɢɫɶ ɷɬɚɥɨɧɧɨɝɨ ɝɨɥɨɫɚ ɞɢɤɬɨɪɚ, ɚ ɧɚ 
2-ɦ - ɫɪɚɜɧɟɧɢɟ ɩɪɨɢɡɧɟɫɟɧɧɨɝɨ ɝɨɥɨɫɚ ɫ ɷɬɚɥɨɧɨɦ. 
ȼ ɫɬɚɧɞɚɪɬɧɵɯ ɚɥɝɨɪɢɬɦɚɯ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɫɭɳɟɫɬɜɭɟɬ ɫɥɟɞɭɸɳɢɣ ɧɟɞɨɫɬɚɬɨɤ: ɧɚɪɭɲɢɬɟɥɶ 
ɦɨɠɟɬ ɡɚɩɢɫɚɬɶ ɧɚ ɞɢɤɬɨɮɨɧ ɷɬɚɥɨɧɧɨɟ ɝɨɥɨɫɨɜɨɟ 
ɫɨɨɛɳɟɧɢɟ, ɚ ɞɚɥɟɟ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɜɨɫɩɪɨɢɡɜɟɞɹ 
ɞɚɧɧɭɸ ɡɚɩɢɫɶ. Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɞɚɧɧɨɝɨ 
ɧɟɞɨɫɬɚɬɤɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɥɟɞɭɸɳɢɣ ɚɥɝɨɪɢɬɦ 
ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɞɨɫɬɭɩɚ, ɪɢɫɭɧɨɤ 6. 

1

2

3

4

5

6

Ɋɢɫ. 6. Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɞɨɫɬɭɩɚ ɩɨ ɝɨɥɨɫɭ 

Fig. 6. Algorithm of the system of voice verification access control  

ɇɚ 1-ɦ ɷɬɚɩɟ ɡɚɩɢɫɵɜɚɸɬɫɹ ɧɟ ɫɜɹɡɚɧɧɵɟ 
ɦɟɠɞɭ ɫɨɛɨɣ ɤɨɪɨɬɤɢɟ ɝɨɥɨɫɨɜɵɟ ɫɨɨɛɳɟɧɢɹ ɜ 
ɜɢɞɟ ɨɬɞɟɥɶɧɵɯ ɫɥɨɜ (ɫɭɳɟɫɬɜɢɬɟɥɶɧɨɟ, ɝɥɚɝɨɥ, 
ɩɪɢɥɚɝɚɬɟɥɶɧɨɟ, ɧɚɩɪɢɦɟɪ, «ɦɚɦɚ ɦɵɥɚ ɪɚɦɭ»). ȼ 
ɚɥɝɨɪɢɬɦɟ ɩɨɞ ɰɢɮɪɨɣ 1 ɨɛɨɡɧɚɱɟɧ ɦɢɤɪɨɮɨɧ, 2 – 
ɤɚɧɚɥ ɫɜɹɡɢ, 3 – ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɣ
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, 4 – ɡɚɩɨɦɢɧɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ. 
ɇɚ 2-ɦ ɷɬɚɩɟ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɜɵɛɢɪɚɟɬ 
ɧɟɫɤɨɥɶɤɨ ɡɚɩɢɫɚɧɧɵɯ ɞɢɤɬɨɪɨɦ ɡɜɭɤɨɜɵɯ 
ɫɨɨɛɳɟɧɢɣ ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɞɢɤɬɨɪɭ ɜɨɡɦɨɠɧɨɫɬɶ 
ɜ ɜɵɛɪɚɧɧɨɦ ɩɨɪɹɞɤɟ ɩɪɨɢɡɧɟɫɬɢ ɞɚɧɧɵɟ ɫɥɨɜɚ ɫ 
ɭɤɚɡɚɧɢɟɦ ɬɟɤɫɬɚ ɜ ɨɤɧɟ ɫɢɫɬɟɦɵ. Ⱦɢɤɬɨɪ 
ɩɪɨɢɡɧɨɫɢɬ ɞɚɧɧɵɟ ɫɥɨɜɚ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɚɧɚɥɢɡɚ ɜ ɭɫɬɪɨɣɫɬɜɟ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ – 5. Ⱦɚɥɟɟ 
ɭɫɬɪɨɣɫɬɜɨ ɢɞɟɧɬɢɮɢɤɚɰɢɢ – 6, ɜɵɩɨɥɧɹɟɬ 
ɩɪɨɰɟɞɭɪɭ ɚɧɚɥɢɡɚ ɢ ɩɨɞɫɱɟɬɚ ɩɨɜɬɨɪɹɸɳɢɯɫɹ 
ɮɨɧɟɦ ɞɢɤɬɨɪɚ, ɜɵɩɨɥɧɹɟɬ ɩɪɨɜɟɪɤɭ ɫɨɞɟɪɠɚɧɢɹ 
ɪɚɫɩɨɡɧɚɧɧɵɯ ɮɨɧɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɪɨɢɡɧɟɫɟɧɧɵɦ ɫɥɨɜɨɦ. ɉɪɢ ɧɚɢɛɨɥɶɲɟɦ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɮɨɧɟɦ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɞɢɤɬɨɪɭ (ɧɟ 
ɦɟɧɟɟ 60%) ɢ ɫɨɜɩɚɞɟɧɢɢ ɩɪɨɢɡɧɟɫɟɧɧɵɯ ɫɥɨɜ ɫɨ 
ɫɥɨɜɚɦɢ ɜ ɨɤɧɟ ɫɢɫɬɟɦɵ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɟɲɟɧɢɟ ɨ 
ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɞɨɫɬɭɩɚ ɩɨɥɶɡɨɜɚɬɟɥɸ.  

Ⱦɚɥɟɟ ɨɰɟɧɢɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɟɞɥɨɠɟɧɧɨɣ 
ɫɯɟɦɵ ɢɞɟɧɬɢɮɢɤɚɰɢɢ. ɉɭɫɬɶ ɩɪɢ ɡɚɩɢɫɢ ɮɨɧɟɦ 
ɢɫɩɨɥɶɡɭɟɬɫɹ N ɮɪɚɡ. ɉɪɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɝɨɥɨɫ 
ɞɢɤɬɨɪɚ ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ Ч ɷɬɚɥɨɧɨɜ. Ɍɨɝɞɚ 
ɤɨɥɢɱɟɫɬɜɨ ɮɨɧɟɦ ɞɢɤɬɨɪɚ К ɛɭɞɟɬ ɪɚɜɧɨ: 

n
NK         (1) 

ȿɫɥɢ ɧɚɪɭɲɢɬɟɥɶ ɡɚɩɢɫɚɥ ɩɪɨɢɡɧɨɲɟɧɢɟ 
ɞɢɤɬɨɪɚ, ɬɨ ɩɪɢ ɩɨɩɵɬɤɟ ɜɡɥɨɦɚ, ɜɟɪɨɹɬɧɨɫɬɶ Ɋ 
ɬɨɝɨ, ɱɬɨ ɡɚɩɢɫɚɧɧɨɟ ɢɦ ɫɨɨɛɳɟɧɢɟ ɫɨɜɩɚɞёɬ ɫ 
ɡɚɩɪɚɲɢɜɚɟɦɵɦ ɫɢɫɬɟɦɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɛɭɞɟɬ 
ɪɚɜɧɚ: 

n
N

P
1

 (2) 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɚ ɬɚɛɥɢɰɚ 3 ɜɟɪɨɹɬɧɨɫɬɟɣ Ɋ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɮɨɪɦɭɥɨɣ (2) ɞɥɹ 
ɡɧɚɱɟɧɢɣ N ɢ n. ɉɨ ɝɨɪɢɡɨɧɬɚɥɢ ɪɚɫɩɨɥɨɠɟɧɵ 
ɡɧɚɱɟɧɢɹ N, ɚ ɩɨ ɜɟɪɬɢɤɚɥɢ – n, ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ 
ɫɬɨɥɛɰɚ ɢ ɫɬɪɨɤɢ – ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɢɦ 
ɜɟɪɨɹɬɧɨɫɬɶ Ɋ. 

Ɍɚɛɥɢɰɚ 3 

ȼɟɪɨɹɬɧɨɫɬɢ , ɪɚɫɫɱɢɬɚɧɧɵɟ ɞɥɹ ɧɟɤɨɬɨɪɵɯ 
ɡɧɚɱɟɧɢɣ N ɢ n 

Table 3 

The probabilities of P calculated for certain values 

 of N and n 
n\N 5 10 15 20 25 

1 0,2 0,1 0,07 0,05 0,04 

2 0,04 0,01 0,004 0,2510-2 0,1610-2 

3 0,008 0,110-2 0,0003 0,12510-3 0,6410-4 

4 0,0016 0,110-3 1,9810-5 6,2510-6 0,25610-5 

5 0,00032 0,110-4 1,316910-6 3,12510-7 0,102410-6 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ, ɜɟɪɨɹɬɧɨɫɬɶ Ɋ ɦɚɥɚ, 
ɩɨɷɬɨɦɭ ɜɟɪɨɹɬɧɨɫɬɶ ɜɡɥɨɦɚ ɫɢɫɬɟɦɵ, ɞɚɠɟ, ɟɫɥɢ 
ɧɚɪɭɲɢɬɟɥɸ ɭɞɚɥɨɫɶ ɩɨɞɫɥɭɲɚɬɶ ɢ ɡɚɩɢɫɚɬɶ 
ɩɪɨɢɡɧɨɲɟɧɢɟ ɮɪɚɡɵ, ɬɚɤɠɟ ɦɚɥɚ. 
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Ɂɚɤɥɸɱɟɧɢɟ 

ɇɨɜɢɡɧɚ ɢ ɢɧɧɨɜɚɰɢɨɧɧɨɫɬɶ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ 
ɦɟɬɨɞɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨ ɝɨɥɨɫɭ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɹɡɵɤɚ, ɧɚɰɢɨɧɚɥɶɧɨɫɬɢ, 
ɜɨɡɪɚɫɬɚ, ɩɨɥɚ, ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ 
ɡɞɨɪɨɜɶɹ ɞɢɤɬɨɪɚ. Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɬɪɟɛɭɟɬɫɹ 
ɩɚɪɨɥɶɧɚɹ ɮɪɚɡɚ ɞɥɢɧɨɣ ɜɫɟɝɨ 3-5 ɫɟɤɭɧɞ, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɷɤɨɧɨɦɢɬɶ ɜɪɟɦɹ ɩɪɢ 
ɩɪɨɯɨɠɞɟɧɢɢ ɷɬɨɣ ɩɪɨɰɟɞɭɪɵ ɢ ɩɨɥɧɨɫɬɶɸ ɟɟ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ. Ⱦɢɧɚɦɢɱɟɫɤɢ ɦɟɧɹɸɳɚɹɫɹ 
ɩɚɪɨɥɶɧɚɹ ɮɪɚɡɚ, ɤɨɬɨɪɭɸ ɩɪɟɞɥɚɝɚɸɬ ɩɪɨɢɡɧɟɫɬɢ 
ɩɨɥɶɡɨɜɚɬɟɥɸ (ɧɚɩɪɢɦɟɪ, ɨɩɪɟɞɟɥɟɧɧɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɰɢɮɪ) ɩɨɡɜɨɥɹɟɬ ɧɚɞɟɠɧɨɫɬɶ 
ɫɢɫɬɟɦ ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɞɨɫɬɭɩɚ ɢ ɡɚɳɢɬɵ 
ɢɧɮɨɪɦɚɰɢɢ.  

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢɦɟɧɢɦɵ ɤɚɤ ɜ 
ɫɢɫɬɟɦɚɯ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɨɬ 
ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ Д15Ж, 
ɢɫɩɨɥɶɡɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɝɨɥɨɫɚ ɞɥɹ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɬɚɤ ɢ ɜ ɫɢɫɬɟɦɚɯ 
ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɞɨɫɬɭɩɚ ɜ ɩɨɦɟɳɟɧɢɹ ɫ ɝɨɥɨɫɨɜɨɣ 
ɢɞɟɧɬɢɮɢɤɚɰɢɟɣ. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɚɥɝɨɪɢɬɦ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɬɚɤ ɠɟ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɜ 
ɫɢɫɬɟɦɚɯ ɤɪɢɦɢɧɚɥɢɫɬɢɱɟɫɤɨɣ (ɮɨɧɟɬɢɱɟɫɤɨɣ) 
ɷɤɫɩɟɪɬɢɡɵ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɜ ɤɚɱɟɫɬɜɟ 
ɞɨɤɚɡɚɬɟɥɶɧɨɣ ɛɚɡɵ ɝɨɥɨɫ ɩɨɞɨɡɪɟɜɚɟɦɨɝɨ. 
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