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Вɜɟɞɟɧɢɟ 

Ɉɫɧɨɜɧɵɟ ɩɪɨɰɟɞɭɪɵ ɜ ɦɟɬɨɞɟ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɟɡɤɨɫɬɢ – ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ȼɚɧ-

ɐɢɬɬɟɪɚ, ɤɨɧɜɨɥɸɰɢɢ ɢ ɞɟɤɨɧɜɨɥɸɰɢɢ, ɢɧɜɟɪɫɧɚɹ 
ɢɥɢ ɜɢɧɟɪɨɜɫɤɚɹ ɫ ɦɨɞɢɮɢɤɚɰɢɹɦɢ ɮɢɥɶɬɪɚɰɢɢ, 
ɨɛɪɚɛɨɬɤɚ ɨɛɨɛɳɟɧɧɵɦ ɝɪɚɞɢɟɧɬɧɵɦ ɨɩɟɪɚɬɨɪɨɦ 
ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɨ ɨɪɝɚɧɢɡɭɸɬɫɹ ɜ ɜɢɞɟ 
ɩɨɬɨɱɧɵɯ ɩɚɪɚɥɥɟɥɶɧɨ-ɤɨɧɜɟɣɟɪɧɵɯ ɩɪɨɰɟɫɫɨɜ, 

ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɢɦɟɧɟɧɢɸ (ɨɫɨɛɟɧɧɨ ɜ 
ɛɨɪɬɨɜɵɯ ɜɚɪɢɚɧɬɚɯ ɦɨɞɟɥɢ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ 
ɫɪɟɞɵ) [3, 4]. 

Ⱦɥɹ ɩɨɩɨɥɧɟɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɚ ɨɩɟɪɚɰɢɣ 
ɡɚɞɚɱɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɟɡɤɨɫɬɢ ɪɚɡɪɚɛɨɬɚɧɚ 
ɩɨɪɨɠɞɚɸɳɚɹ ɩɪɨɛɥɟɦɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ 
ɤɨɦɩɶɸɬɟɪɧɭɸ ɚɪɢɮɦɟɬɢɤɭ (ɉɈɄȺ) ɨɛɨɛɳɟɧɧɚɹ 
ɛɢɧɚɪɧɚɹ ɛɢɥɢɧɟɣɧɚɹ ɨɩɟɪɚɰɢɹ (ɈȻȻɈ)) Д3,4Ж ɫɨ 
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ɫɩɥɨɲɧɵɦ ɫɩɟɤɬɪɨɦ ɫɨɫɬɨɹɧɢɣ, ɜ ɱɢɫɥɟ ɤɨɬɨɪɵɯ 
ɫɜɟɪɬɤɚ ɩɨɡɢɰɢɨɧɧɵɯ ɤɨɞɨɜ, ɭɦɧɨɠɟɧɢɟ ɤɨɞɨɜ ɢ 
ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɫɨɫɬɨɹɧɢɹ, ɭɩɪɚɜɥɹɟɦɚɹ 
ɩɚɪɚɦɟɬɪɨɦ ɜɡɚɢɦɧɨɝɨ ɫɞɜɢɝɚ ɱɚɫɬɢɱɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɪɨɦɛɟ ɨɩɟɪɚɰɢɢ ɭɦɧɨɠɟɧɢɹ ɢɥɢ 
ɜɟɥɢɱɢɧɨɣ ɚɞɞɢɬɢɜɧɨɝɨ ɜɨɡɦɭɳɟɧɢɹ ɟɟ ɛɚɡɨɜɨɣ 
ɬɚɛɥɢɰɵ. Ɉɞɧɚɤɨ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɥɨɠɧɨɫɬɶ 
ɈȻȻɈ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɢ 
ɨɩɟɪɚɰɢɢ ɫɜɟɪɬɤɢ ɦɚɫɫɢɜɨɜ ɢ ɬɪɟɛɭɟɬ ɫɧɢɠɟɧɢɹ 
ɟɟ, ɬ.ɟ. ɨɪɝɚɧɢɡɚɰɢɢ ɛɵɫɬɪɵɯ ɦɨɞɢɮɢɤɚɰɢɣ 
ɨɩɟɪɚɰɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɛɨɥɶɲɢɧɫɬɜɨ ɨɩɟɪɚɰɢɣ, 
ɜɤɥɸɱɚɟɦɵɯ ɜ ɧɚɛɨɪ ɉɈɄȺ ɞɥɹ ɡɚɞɚɱ ɤɨɪɪɟɤɰɢɢ 
ɪɟɡɤɨɫɬɢ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ ɬɪɟɛɭɸɬ ɫɧɢɠɟɧɢɹ ɢɯ 
ɫɥɨɠɧɨɫɬɟɣ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɤɨɪɪɟɤɰɢɢ. 

Ɋɟɚɥɢɡɚɰɢɹ ɛɵɫɬɪɵɯ ɜɚɪɢɚɧɬɨɜ ɨɩɟɪɚɰɢɣ 
ɩɪɨɛɥɟɦɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɚɪɢɮɦɟɬɢɤɢ 

Ɇɚɬɟɦɚɬɢɱɟɫɤɢ ɈȻȻɈ ɫɬɪɨɢɬɫɹ ɤɚɤ ɫɜɟɪɬɤɚ 
ɞɜɭɯ Г-ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɦɚɫɫɢɜɨɜ (ɢɥɢ ɤɚɤ ɫɜɟɪɬɤɚ 
ɞɜɭɯ ɩɨɥɢɧɨɦɨɜ) ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɤɥɚɫɫɢɱɟɫɤɨɝɨ 
ɪɨɦɛɚ ɫɬɨɥɛɰɨɜ ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɫɭɦɦɢɪɨɜɚɧɢɹ 
ɜɞɨɥɶ ɫɬɨɥɛɰɨɜ ɜ ɪɨɦɛɟ ɫ ɩɟɪɟɞɚɱɟɣ ɜɨɡɦɨɠɧɵɯ 
ɩɟɪɟɧɨɫɨɜ ɜ ɫɬɚɪɲɢɟ ɩɨ ɧɨɦɟɪɭ ɫɬɨɥɛɰɵ, ɟɫɥɢ 
ɜɡɚɢɦɧɵɣ ɫɞɜɢɝ ɧɚ ɨɫɢ ɩɨɪɹɞɤɨɜ ɷɬɢɯ ɫɬɨɥɛɰɨɜ 
ɭɦɟɧɶɲɟɧ. ɍɩɪɚɜɥɟɧɢɟ ɷɬɢɦ ɫɞɜɢɝɨɦ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟɦ ɫɯɟɦɵ ɫɤɚɥɹɪɧɨɝɨ 
ɩɟɪɟɦɧɨɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɚ ɫɜɟɪɬɤɢ ɫ 
ɧɨɪɦɢɪɭɸɳɢɦ ɜɟɤɬШɪɨɦ ρɫ=дβɫТж, ɝɞɟ i – ɢ 
ɢɧɞɟɤɫ, ɢ ɫɬɟɩɟɧɶ ɜɟɳɟɫɬɜɟɧɧɨɝɨ ɨɫɧɨɜɚɧɢɹ βɫ. Z-

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ (ɢ ɩɨɥɢɧɨɦɵ), ɚ ɬɚɤɠɟ ɫɚɦɢ 
ɦɚɫɫɢɜɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɜ ɩɨɡɢɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɟ. Ⱦɥɹ ɨɩɟɪɚɰɢɢ ɭɦɧɨɠɟɧɢɹ ɤɨɪɬɟɠɟɣ А ɢ 
В, ɩɪɢ ɷɬɨɦ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɲɟ ɭɤɚɡɚɧɧɵɦ, 
ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ  

AбB=(A**B, ρɫ)                           (1) 
ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɱɢɫɥɟɧɢɹ (1) ɩɨɥɭɱɢɦ, ɤɚɤ 
ɩɪɢɧɹɬɨ ɫɱɢɬɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ 
ɫɤɚɥɹɪɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ, ɫɤɚɥɹɪ ΣдA**BжТ дβɫТж, 

ɬ.ɟ. ɧɨɜɵɣ ɩɨɡɢɰɢɨɧɧɵɣ ɤɨɞ ɢɡ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɟɝɨ ɩɨɡɢɰɢɨɧɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. ȿɫɥɢ βɫ=βɫ0, 

ɝɞɟ βɫ0 – ɨɫɧɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɤɨɪɬɟɠɢ ɛɟɡ ɢɫɤɚɠɟɧɢɣ, 
ɡɚɩɢɫɚɧɧɵɟ ɜ ɩɨɥɢɧɨɦɢɚɥɶɧɨɣ ɮɨɪɦɟ А=Σ дAжТ 
βɫТ0 ɢ В==Σ дВжТ βɫТ0, ɬɨ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɢ 
ɛɭɞɟɬ ɪɟɡɭɥɶɬɚɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ 
ɭɦɧɨɠɟɧɢɹ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɧɟɪɚɜɟɧɫɬɜɚ 
βɫ>>βɫ0 ɞɨɫɬɢɝɚɟɬɫɹ ɫɨɫɬɨɹɧɢɟ ɈȻȻɈ – 

ɜɵɩɨɥɧɟɧɢɟ ɫɜɟɪɬɤɢ, ɩɪɢ βɫ=1 – ɧɚɫɬɭɩɚɟɬ 
ɜɵɪɨɠɞɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɈȻȻɈ. ɈȻȻɈ – ɨɩɟɪɚɰɢɹ 
ɫɨ ɫɩɥɨɲɧɵɦ ɫɩɟɤɬɪɨɦ ɫɨɫɬɨɹɧɢɣ (ɜɤɥɸɱɚɸɳɢɦ 
ɫɨɫɬɨɹɧɢɹ: ** – ɫɜɟɪɬɤɢ, ɯ – ɭɦɧɨɠɟɧɢɹ ɢ 
ɜɵɪɨɠɞɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɢ βМ (ɩɚɪɚɦɟɬɪ 

ɫɨɫɬɨɹɧɢɹ ɨɩɟɪɚɰɢɢ) ɪɚɜɧɨɦ ɟɞɢɧɢɰɟ). ȿɫɥɢ 
ɨɩɟɪɚɧɞɵ ɈȻȻɈ ɧɟ Г-ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɟ 
ɩɨɥɢɧɨɦɵ, ɬɨ ɤɨɪɬɟɠɢ {A}i ɢ дВжТ ɜ ɪɟɝɢɫɬɪɚɯ 
ɨɩɟɪɚɧɞɨɜ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɪɢɧɹɬɨɣ ɚɪɚɛɫɤɨɣ ɩɨɡɢɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ, ɱɬɨ 
ɥɟɝɤɨ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɨɫɬɨɣ ɩɟɪɟɢɧɞɟɤɫɚɰɢɟɣ 
ɷɥɟɦɟɧɬɨɜ ɤɨɪɬɟɠɟɣ.  

ɉɪɢ ɩɨɥɨɠɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɟɧɧɨɣ ɧɨɪɦɟ 
ɜɨɡɦɭɳɟɧɢɹ ɈȻȻɈ, ɛɭɞɭɱɢ ɜɜɟɞɟɧɧɨɣ ɜ ɥɸɛɨɣ 
ɚɥɝɨɪɢɬɦ ɜɦɟɫɬɨ ɨɩɟɪɚɰɢɢ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɭɦɧɨɠɟɧɢɹ ɩɨɪɨɠɞɚɟɬ ɜɚɪɢɚɰɢɢ ɢɫɯɨɞɧɨɝɨ 
ɚɥɝɨɪɢɬɦɚ ɫ ɧɚɪɚɫɬɚɸɳɢɦ ɜɨɡɦɭɳɟɧɢɟɦ ɜɟɪɯɧɢɯ 
ɦɨɞ ɫɩɟɤɬɪɚ ɪɟɡɭɥɶɬɚɬɨɜ ɟɝɨ ɪɚɛɨɬɵ ɫ 
ɢɡɨɛɪɚɠɟɧɢɟɦ. 

ɉɪɢ ɞɟɤɨɧɜɨɥɸɰɢɢ (ɭɦɟɧɶɲɟɧɢɢ ɚɩɟɪɬɭɪɵ 
ɮɭɧɤɰɢɢ ɪɚɫɫɟɹɧɢɹ ɬɨɱɤɢ (ɎɊɌ)) ɚɥɝɨɪɢɬɦɵ 
ɤɥɚɫɫɚ Ɏɭɪɶɟ-ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ, ɫɜɟɪɬɨɤ, ɥɢɧɟɣɧɵɯ 
ɮɢɥɶɬɪɚɰɢɣ, ɪɟɚɥɢɡɭɟɦɵɟ ɜ ɚɥɝɟɛɪɟ ɫ ɨɩɟɪɚɰɢɹɦɢ 
«ɫɥɨɠɢɬɶ» ɢ «ɭɦɧɨɠɢɬɶ», ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ 
ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɨɩɟɪɚɰɢɣ, ɬɚɤɢɯ, 
ɧɚɩɪɢɦɟɪ, ɤɚɤ, ɜɨɫɶɦɢ- ɱɟɬɵɪɟɯ- ɢɥɢ 
ɞɜɭɯɬɨɱɟɱɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ, Ⱥɞɚɦɚɪɚ, 
ɍɨɥɲɚ, ɩɪɟɞɫɬɚɜɢɦɵɯ ɞɨɜɨɥɶɧɨ ɥɟɝɤɨ ɬɚɛɥɢɱɧɨ ɢ 
ɨɪɝɚɧɢɡɭɟɦɵɯ ɨɞɧɨɬɚɤɬɧɨɣ ɜɵɛɨɪɤɨɣ ɡɧɚɱɟɧɢɣ ɢɡ 
ɬɚɛɥɢɰɵ, ɪɚɡɦɟɳɚɟɦɨɣ ɜ ɫɨɝɥɚɫɨɜɚɧɧɨ 
ɫɬɪɭɤɬɭɪɢɪɭɟɦɨɣ ɩɚɦɹɬɢ ɤɨɦɩɶɸɬɟɪɚ Д2Ж. Ɉɞɧɚɤɨ 
ɥɟɝɤɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɷɬɢɦ ɬɚɛɥɢɰɚɦ ɨɞɧɨɡɧɚɱɧɨ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɚɛɥɢɰɵ ɜɨɫɶɦɢ-, ɱɟɬɵɪɟɯ- ɢɥɢ 
ɞɜɭɯɬɨɱɟɱɧɵɯ ɫɜɟɪɬɨɤ ɜɟɤɬɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɪɚɡɦɟɪɧɨɫɬɟɣ. ɉɪɢ ɷɬɨɦ, ɜɵɱɢɫɥɢɬɟɥɶɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ, ɪɟɚɥɢɡɭɸɳɟɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ 
ɩɪɨɰɟɫɫɵ ɧɚ ɨɫɧɨɜɟ «ɤɥɚɫɫɢɱɟɫɤɨɣ» ɚɪɢɮɦɟɬɢɤɢ, 
ɪɚɛɨɬɚɟɬ ɧɚ ɩɨɪɹɞɤɢ ɷɮɮɟɤɬɢɜɧɟɟ, ɟɫɥɢ ɜ ɷɬɨɣ 
ɚɪɢɮɦɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɡɚɦɟɧɢɬɶ ɞɜɭɯɦɟɫɬɧɭɸ 
ɨɩɟɪɚɰɢɸ ɭɦɧɨɠɟɧɢɹ, ɫɤɚɠɟɦ, ɧɚ ɩɟɪɟɱɢɫɥɟɧɧɵɟ 
ɜɵɲɟ ɛɢɥɢɧɟɣɧɵɟ, ɬɨ ɟɫɬɶ ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ 
ɭɫɥɨɜɢɹɦ ɞɢɫɬɪɢɛɭɬɢɜɧɨɫɬɢ ɢ ɬɨɦɭ ɩɨɞɨɛɧɵɦ 
ɭɫɥɨɜɢɹɦ ɬɚɛɥɢɱɧɵɟ ɨɩɟɪɚɰɢɢ. ȼɨɡɜɪɚɬ 
ɜɵɱɢɫɥɢɬɟɥɹ ɜ ɬɪɚɞɢɰɢɨɧɧɭɸ ɚɪɢɮɦɟɬɢɱɟɫɤɭɸ 
ɫɢɫɬɟɦɭ ɧɟ ɬɨɥɶɤɨ ɪɟɚɥɢɡɭɟɬɫɹ ɷɥɟɦɟɧɬɚɪɧɨ, ɧɨ ɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ ɷɬɨɦ ɝɨɪɚɡɞɨ ɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɬɨɣ ɠɟ ɨɩɟɪɚɰɢɢ 
ɭɦɧɨɠɟɧɢɹ. ɉɪɢɦɟɪɨɦ ɬɨɦɭ ɬɟɨɪɟɦɚ ɨ ɡɚɦɟɧɟ 
ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ ɭɦɧɨɠɟɧɢɹ ɰɟɥɵɯ ɱɢɫɟɥ 
(ɚɥɝɨɪɢɬɦɚ ɫɥɨɠɧɨɫɬɢ 2

n (n – ɪɚɡɪɹɞɧɨɫɬɶ 
ɨɩɟɪɚɰɢɢ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɦɨɠɧɨ ɫɱɢɬɚɬɶ 
ɪɚɡɪɹɞɧɨɫɬɢ ɜɯɨɞɧɵɯ ɨɩɟɪɚɧɞɨɜ ɨɞɢɧɚɤɨɜɵɦɢ, 
ɡɚɦɟɧɹɹ ɧɭɥɹɦɢ ɨɬɫɭɬɫɬɜɭɸɳɢɟ ɫɬɚɪɲɢɟ ɪɚɡɪɹɞɵ 
ɭ «ɦɚɥɨɪɚɡɪɹɞɧɨɝɨ» ɨɩɟɪɚɧɞɚ)) ɬɪɟɦɹ ɛɵɫɬɪɵɦɢ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦɢ Ɏɭɪɶɟ (ȻɉɎ) (ɫ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɶɸ ɪɟɡɭɥɶɬɢɪɭɸɳɟɣ 
ɨɩɟɪɚɰɢɢ nn

2
log3 ; ɫɬɪɨɝɨ ɝɨɜɨɪɹ, ɡɞɟɫɶ ɟɳɟ 

ɩɪɢɫɭɬɫɬɜɭɟɬ ɚɞɞɢɬɢɜɧɚɹ ɞɨɛɚɜɤɚ ɜ ɜɢɞɟ 3n, ɝɞɟ 
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2n – ɤɨɥɢɱɟɫɬɜɨ ɨɩɟɪɚɰɢɣ ɩɪɢ ɩɨɤɨɦɩɨɧɟɧɬɧɨɦ 
ɩɟɪɟɦɧɨɠɟɧɢɢ ɫɩɟɤɬɪɚɥɶɧɵɯ ɨɛɪɚɡɨɜ (ɞɨɫɬɚɬɨɱɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɩɟɤɬɪɵ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ 
ɤɜɚɞɪɚɧɬɨɜ ɫɩɟɤɬɪɚɥɶɧɵɯ ɤɨɨɪɞɢɧɚɬ) ɢ n – 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɧɨɪɦɢɪɭɸɳɟɝɨ ɜɟɤɬɨɪɚ ɩɪɢ ɩɪɢɜɟɞɟɧɢɢ 
ɪɟɡɭɥɶɬɚɬɚ ɨɬ ɫɜɟɪɬɤɢ ɤ ɭɦɧɨɠɟɧɢɸ, ɧɨ ɜ ɞɚɧɧɵɯ 
ɪɚɫɱɟɬɚ ɛɭɞɟɦ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɪɚɡɦɟɪɧɨɫɬɢ 
ɪɟɲɚɟɦɵɯ ɡɚɞɚɱ ɧɟ ɦɟɧɟɟ n =256, ɢ ɬɨɝɞɚ 
ɞɨɛɚɜɤɨɣ ɜ 3n ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ). 

ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɧɚ ɉɄ ɞɜɭɦɟɪɧɨɣ 
ɫɜɟɪɬɤɢ ɞɜɭɯ ɢɡɨɛɪɚɠɟɧɢɣ ɪɚɡɦɟɪɧɨɫɬɶɸ 512ɯ512 
ɩɢɤɫɟɥɨɜ ɜ ɢɧɞɟɤɫɧɨɣ ɩɚɥɢɬɪɟ (ɝɥɭɛɢɧɚ ɰɜɟɬɚ 1 
ɛɚɣɬ) ɫ ɪɟɚɥɢɡɚɰɢɟɣ ɦɨɞɟɥɢ ɤɨɧɜɟɣɟɪɧɨ-

ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɜɵɱɢɫɥɢɬɟɥɹ ɫ ɭɫɥɨɜɧɵɦ 
ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɟɦ ɧɚ 4 ɜɟɬɜɢ, ɬɚɤɬɨɜɨɣ ɞɥɢɧɨɣ 
512 ɬɚɛɥɢɱɧɵɯ ɨɩɟɪɚɰɢɣ ɫ ɬɚɛɥɢɰɚɦɢ 
ɚɪɢɮɦɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɦɢ 
ɫɨɛɨɣ ɬɚɛɥɢɱɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɨɪɵ 
ɫɜɟɪɬɤɢ ɪɚɡɦɟɪɧɨɫɬɶɸ 2ɯ2 ɜɦɟɫɬɨ ɨɩɟɪɚɰɢɢ 
ɭɦɧɨɠɟɧɢɹ, ɩɨɥɭɱɟɧɨ ɫɨɤɪɚɳɟɧɢɟ ɜɪɟɦɟɧɢ 
ɩɪɨɰɟɞɭɪɵ ɫɜɟɪɬɤɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ «ɬɪɚɞɢɰɢɨɧɧɨɝɨ» ɭɫɤɨɪɟɧɢɹ 
ɩɪɨɰɟɞɭɪɨɣ 512-ɬɨɱɟɱɧɨɝɨ ȻɉɎ (ɤɨɧɜɟɣɟɪ ɜ 
ɝɪɚɮɟ Ȼɚɬɬɟɪɮɥɹɣ) ɨɤɨɥɨ 29 ɪɚɡ. 

Ɋɚɫɱɟɬɧɨɟ ɫɨɤɪɚɳɟɧɢɟ ɜɪɟɦɟɧɢ ɫɨɫɬɚɜɢɥɨ 
ɩɪɢɦɟɪɧɨ 3×512×512×16/(4×256×256)=48 ɪɚɡ (ɜ 
ɱɢɫɥɢɬɟɥɟ – ɬɢɩɨɜɨɣ ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɬɚɤɬɨɜ ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ȻɉɎ, ɜ ɡɧɚɦɟɧɚɬɟɥɟ – ɪɚɫɱɟɬ ɱɢɫɥɚ 
ɜɵɛɨɪɨɤ ɢɡ ɩɚɦɹɬɢ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɫɨ ɫɞɜɢɝɨɦ ɩɨɥɧɨɪɚɡɦɟɪɧɨɣ 
ɫɜɟɪɬɤɢ).  

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɹ 
ɤɨɧɜɟɣɟɪɧɵɯ (ɩɨɬɨɤɨɜɵɯ) ɚɥɝɨɪɢɬɦɨɜ ɢ 
ɫɩɟɰɫɪɟɞɫɬɜ ɞɥɹ ɨɩɟɪɚɰɢɣ ɬɢɩɚ ɫɜɟɪɬɤɢ ɢɝɪɚɟɬ 
ɜɚɠɧɭɸ ɪɨɥɶ ɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɤɨɨɪɞɢɧɢɪɭɟɦɨɣ 
ɤɨɪɪɟɤɰɢɢ – ɤɨɪɪɟɤɰɢɢ ɩɨ ɮɨɪɦɭɥɚɦ ȼɚɧ 
ɐɢɬɬɟɪɚ, ɜ ɜɵɱɢɫɥɟɧɢɢ ɡɧɚɱɟɧɢɣ ɩɨɝɪɟɲɧɨɫɬɟɣ 
ɧɚ ɫɪɚɜɧɢɜɚɟɦɵɯ ɢɡɨɛɪɚɠɟɧɢɹɯ, ɜ ɮɢɥɶɬɪɚɰɢɢ ɢ 
ɨɛɪɚɛɨɬɤɟ ɢɡɨɛɪɚɠɟɧɢɣ ɦɚɫɤɚɦɢ. Ʉɨɥɢɱɟɫɬɜɨ 
ɩɨɜɬɨɪɟɧɢɣ ɨɩɟɪɚɰɢɢ ɨɝɪɨɦɧɨ, ɚ ɱɬɨ ɤɚɫɚɟɬɫɹ 
ɢɡɨɛɪɚɠɟɧɢɣ ɜɵɫɨɤɨɝɨ ɪɚɡɪɟɲɟɧɢɹ, ɪɚɡɦɟɪɵ 
ɤɨɬɨɪɵɯ ɜ ɨɞɧɨɦ ɫɩɟɤɬɪɚɥɶɧɨɦ ɤɚɧɚɥɟ (ɤɨɬɨɪɵɯ 
ɦɨɠɟɬ ɛɵɬɶ ɞɟɫɹɬɶ ɢ ɞɟɫɹɬɤɢ) ɞɨ 1012 ɛɚɣɬ ɧɚ 
ɨɬɨɛɪɚɠɚɟɦɭɸ ɩɥɨɳɚɞɶ ɨɛɡɨɪɚ ɜ 10 ɤɜ.ɤɦ, ɚ ɜ 
ɫɢɫɬɟɦɚɯ ɫɨ ɫɜɟɪɯɪɚɡɪɟɲɟɧɢɟɦ ɱɢɫɥɨ ɛɚɣɬ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ ɩɨɪɹɞɨɤ. ɋ ɭɱɟɬɨɦ ɬɨɝɨ ɱɬɨ 
ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɥɨɠɧɨɫɬɶ ɨɩɟɪɚɰɢɢ ɫɜɟɪɬɤɢ 
ɢɦɟɟɬ ɜɢɞ ɤɜɚɞɪɚɬɢɱɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɬɨ ɱɢɫɥɨ 
ɷɥɟɦɟɧɬɚɪɧɵɯ ɭɦɧɨɠɟɧɢɣ ɛɚɣɬɨɜ ɞɪɭɝ ɧɚ ɞɪɭɝɚ ɜ 
ɫɜɟɪɬɤɚɯ ɞɨɫɬɢɝɚɟɬ ɡɧɚɱɟɧɢɣ 1026 -10 28. ɍɪɨɜɟɧɶ 
ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɫɨɜɪɟɦɟɧɧɨɣ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ, 
ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɜɟɪɬɨɤ ɜ ɨɛɨɡɪɢɦɨɟ ɜɪɟɦɹ- 20 

ɦɢɧɭɬ ɧɚ Ɂɟɦɥɟ ɢ ɞɨɥɢ ɫɟɤɭɧɞ ɧɚ ɛɨɪɬɭ, ɬɪɟɛɭɟɬ 
ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɹ ɞɚɠɟ 
ɩɨɬɨɱɧɨ ɜɵɩɨɥɧɹɟɦɵɯ ɨɩɟɪɚɰɢɣ. ɗɥɟɦɟɧɬɧɚɹ 
ɛɚɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɚɩɩɚɪɚɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, 
ɩɨɫɬɪɨɟɧɧɨɝɨ ɧɚ ɩɪɢɧɰɢɩɟ ɩɨɞɤɥɸɱɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɵɯ ɦɨɞɭɥɟɣ ɤ ɤɨɧɜɟɣɟɪɧɨ-

ɩɚɪɚɥɥɟɥɶɧɨɦɭ ɬɚɤɬɢɪɭɟɦɨɦɭ ɤɨɦɦɭɬɚɬɨɪɭ – 

ɪɟɝɢɫɬɪɵ ɫ ɦɭɥɶɬɢɩɥɟɤɫɧɵɦɢ ɫɯɟɦɚɦɢ, 
ɡɚɩɨɦɢɧɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ (ɉɁɍ ɢ ɈɁɍ), 
ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɥɨɝɢɱɟɫɤɢɟ ɦɚɬɪɢɰɵ, ɬ.ɤ. ɜɫɟ 
ɚɥɝɨɪɢɬɦɵ (ɜɤɥɸɱɚɹ ȻɉɎ) ɩɪɨɫɱɢɬɵɜɚɸɬɫɹ ɫ 
ɬɪɟɛɨɜɚɧɢɟɦ ɜɵɞɚɱɢ ɛɚɣɬɧɵɯ ɤɨɞɨɜ, ɬ.ɟ. ɜɫɟɝɨ 
256 ɪɚɡɥɢɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ (ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɞɥɢɧɵ 
ɚɥɝɨɪɢɬɦɚ), ɤɨɬɨɪɵɟ ɡɚɩɨɦɢɧɚɸɬɫɹ ɤɚɤ ɬɚɛɥɢɰɚ 
ɫɩɟɰɢɚɥɶɧɨɣ (ɨɞɧɨɬɚɤɬɧɨɣ) ɨɩɟɪɚɰɢɢ Д1,5Ж. 
ɉɪɟɞɥɚɝɚɟɦɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ 
ɫɬɟɩɟɧɶɸ ɠɢɜɭɱɟɫɬɢ ɡɚ ɫɱɟɬ ɤɨɦɦɭɬɢɪɭɟɦɨɣ 
ɜɡɚɢɦɨɡɚɦɟɧɵ ɦɨɞɭɥɟɣ, ɚ ɧɚɛɨɪ ɬɚɛɥɢɱɧɵɯ 
ɨɩɟɪɚɰɢɣ ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɚɬɶ ɢ «ɫɬɚɧɞɚɪɬɧɭɸ» 
ɚɪɢɮɦɟɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ (ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ 
ɫɜɟɪɬɤɢ ɢɥɢ ɭɦɧɨɠɟɧɢɹ ɬɚɛɥɢɱɧɵɦɢ Ɏɭɪɶɟ 
ɨɛɪɚɡɚɦɢ ɢɥɢ ɧɚ ɨɫɧɨɜɟ ɬɟɨɪɟɦɵ Ɋɢɫɫɚ-Ɏɪɟɲɟ ɨɛ 
ɨɩɟɪɚɬɨɪɚɯ ɢ ɮɭɧɤɰɢɨɧɚɥɚɯ ɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜ 
ɨɫɧɨɜɧɨɦ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɛɟɫɩɢɥɨɬɧɵɯ 
ɚɜɢɚɫɪɟɞɫɬɜɚɯ. 

Зɚɤɥɸɱɟɧɢɟ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɨɨɛɪɚɛɨɬɤɢ ɤɨɫɦɢɱɟɫɤɢɯ 
ɢɡɨɛɪɚɠɟɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɛɨɛɳɟɧɧɵɯ 
ɨɩɟɪɚɰɢɣ ɢ ɢɯ ɷɦɭɥɹɰɢɢ ɧɚ ɉɄ ɩɨɜɵɲɟɧɚ ɢɯ 
ɪɟɡɤɨɫɬɶ (ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɪɟɚɥɢɡɭɟɦɨɟ 
ɢɡɨɛɪɚɠɟɧɢɹɦɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ ɧɚ 
ɦɟɫɬɧɨɫɬɢ) ɫɬɪɨɝɨ ɡɚ ɫɱɟɬ ɩɨɞɚɜɥɟɧɢɹ ɨɫɬɚɬɨɱɧɨɣ 
ɎɊɌ ɞɨ 1,2 – 1,4 ɪɚɡ. 

ɉɨɞɚɜɥɟɧɚ ɨɫɬɚɬɨɱɧɚɹ ɎɊɌ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ 
ɫɩɭɬɧɢɤɨɜ OЛrVТОа-3, ȻɄȺ-1-3, Ʉɚɧɨɩɭɫ, 
«Ɋɟɫɭɪɫ-ȾɄ», IФШЧШs, QЮТМФBТrН (ɜɯɨɞɹɳɢɯ ɜ ɪɹɞ 
ɪɚɡɪɚɛɨɬɨɤ ɦɢɪɨɜɨɝɨ ɭɪɨɜɧɹ: OЛrVТОа-3, Spot-5, 

Pleiades-1A, Pleiades-1B - ɫɩɭɬɧɢɤɢ ɫ ɬɟɯɧɨɥɨɝɢɟɣ 
ɫɜɟɪɯɪɚɡɪɟɲɟɧɢɹ; ȻɄȺ-1-3, Ʉɚɧɨɩɭɫ, «Ⱥɪɤɨɧ», 
«Ɋɟɫɭɪɫ-ȾɄ», IФШЧШs, QЮТМФBТrН ɫɩɭɬɧɢɤɢ ɫ 
ɜɵɫɨɤɢɦ ɪɚɡɪɟɲɟɧɢɟɦ). 

 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɮɢɧɚɧɫɨɜɨɣ 
ɩɨɞɞɟɪɠɤɟ ɊɎɎɂ ɜ ɪɚɦɤɚɯ ɧɚɭɱɧɨɝɨ ɩɪɨɟɤɬɚ № 
14-07-00171 "Ɋɚɡɪɚɛɨɬɤɚ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɨɫɧɨɜ 
ɦɟɬɨɞɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢя ɢ ɚɥɝɨɪɢɬɦɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɢя ɜ ɨɛɨɛɳɟɧɧɵɯ ɨɩɟɪɚɰɢяɯ ɬɪɚɤɬɨɜ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢя ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɞɚɧɧɵɯ ɫ 
ɦɚɤɫɢɦɢɡɚɰɢɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɛɪɚɛɨɬɤɢ 
ɢɧɮɨɪɦɚɰɢɢ (ɰɢɮɪɨɜɵɯ ɤɨɫɦɢɱɟɫɤɢɯ 
ɢɡɨɛɪɚɠɟɧɢɣ)". 
  



 

Vasiliev R.A., Nikolaev D.B. Analyzing the possible use of voice identification in the systems of 
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1. Ⱥɥɢɟɜɚ Ɇ.Ⱥ., ȼɢɧɬɚɟɜ ȼ.ɇ., ɂɫɦɚɢɥɨɜ Ʉ.ɏ. 
Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɵ ɛɨɪɬɨɜɨɝɨ ɩɪɨɰɟɫɫɨɪɚ ɫ 
ɩɪɨɛɥɟɦɧɨɣ ɨɪɢɟɧɬɚɰɢɟɣ // ɂɫɫɥɟɞɨɜɚɧɢɟ Ɂɟɦɥɢ ɢɡ 
ɤɨɫɦɨɫɚ, №2, Ɇɨɫɤɜɚ: ɂɡɞ. Ⱥɇ ɋɋɋɊ, 1987. –  

ɋ.112-117. 

2. Ȼɵɫɬɪɵɟ ɚɥɝɨɪɢɬɦɵ ɜ ɰɢɮɪɨɜɨɣ ɨɛɪɚɛɨɬɤɟ 
ɢɡɨɛɪɚɠɟɧɢɣ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɦɟɞɢɚɧɧɵɟ ɮɢɥɶɬɪɵ / 

ɉɨɞ ɪɟɞ. ɏɭɚɧɝɚ / Ɇ.: Ɋɚɞɢɨ ɢ ɫɜɹɡɶ, 1984. 220 ɫ. 
3. ȼɢɧɬɚɟɜ ȼ.ɇ. Ʉɨɪɪɟɤɰɢɹ ɪɟɡɤɨɫɬɢ 

ɤɨɫɦɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɩɪɨɛɥɟɦɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɚɪɢɮɦɟɬɢɤɟ ɫ 
ɮɭɧɤɰɢɨɧɚɥɢɡɚɰɢɟɣ ɫɢɧɝɭɥɹɪɧɵɦɢ ɧɚ ɦɟɪɟ ɧɭɥɶ 
ɮɭɧɤɰɢɹɦɢ // ɋɛɨɪɧɢɤ ɧɚɭɱɧɵɯ ɫɬɚɬɟɣ ɩɨ ɢɬɨɝɚɦ 
ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ 
20-21 ɧɨɹɛɪɹ 2015 ɝɨɞɚ «ɂɧɧɨɜɚɰɢɢ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɫɬɪɚɬɟɝɢɱɟɫɤɨɝɨ ɜɟɤɬɨɪɚ ɪɚɡɜɢɬɢɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɢ 
ɩɪɢɤɥɚɞɧɵɯ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ». ɋɚɧɤɬ-

ɉɟɬɟɪɛɭɪɝ. ɂɡɞɚɬɟɥɶɫɬɜɨ «Ʉɭɥɶɬɂɧɮɨɪɦɉɪɟɫɫ». – 

2015. ɋ. 91-102.  

4. ȼɢɧɬɚɟɜ ȼ.ɇ., ɀɢɥɟɧɟɜ Ɇ.ɘ., ɍɲɚɤɨɜɚ ɇ.ɇ. 
Ɉɛɨɛɳɟɧɧɵɟ ɨɩɟɪɚɰɢɢ ɞɥɹ ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɪɪɟɤɰɢɢ 
ɤɨɫɦɢɱɟɫɤɢɯ ɢɡɨɛɪɚɠɟɧɢɣ ɜɵɫɨɤɨɝɨ ɪɚɡɪɟɲɟɧɢɹ ɢ 
ɩɨɞɞɟɪɠɤɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɥɧɨɬɵ ɫɩɟɰɢɚɥɶɧɨɣ 
ɤɨɪɪɟɤɰɢɢ// ɋɛɨɪɧɢɤ ɧɚɭɱɧɵɯ ɫɬɚɬɟɣ ɩɨ ɢɬɨɝɚɦ 
ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ  
2-3 ɨɤɬɹɛɪɹ 2015 ɝɨɞɚ «ɇɨɜɟɣɲɢɟ ɤɨɧɰɟɩɰɢɢ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɢ ɩɪɢɤɥɚɞɧɵɯ ɧɚɭɱɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ: ɨɩɵɬ, ɬɪɚɞɢɰɢɢ, ɢɧɧɨɜɚɰɢɢ, 
ɷɮɮɟɤɬɢɜɧɚɹ ɫɬɪɚɬɟɝɢɹ ɪɚɡɜɢɬɢɹ». ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ. 
ɂɡɞɚɬɟɥɶɫɬɜɨ «Ʉɭɥɶɬɂɧɮɨɪɦɉɪɟɫɫ». – 2015. ɋ. 72-80. 

5. ȼɢɧɬɚɟɜ ȼ.ɇ., Ʉɨɧɫɬɚɧɬɢɧɨɜ ɂ.ɋ., 
ɍɲɚɤɨɜɚ ɇ.ɇ. ɉɪɨɰɟɫɫɨɪ ɰɟɥɟɭɤɚɡɚɧɢɹ ɫ ɦɚɬɪɢɱɧɵɦ 
ɫɟɧɫɨɪɧɵɦ ɩɨɥɟɦ. // ɋɛ. ɞɨɤɥɚɞɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɝɪɟɫɫɚ «ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢ ɫɨɡɞɚɧɢɢ 
ɩɪɨɞɭɤɰɢɢ ɜɨɟɧɧɨɝɨ ɢ ɝɪɚɠɞɚɧɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ». 
Ɉɦɫɤ, 2001. – ɋ.330-333. 
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