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ɍȾɄ 004.5ββ 

Ɋɚɡɪɚɛɨɬɤɚ ɪɟɱɟɜɨɝɨ ɪɚɫɩɨɡɧɚɜɚɬɟɥɹ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɩɪɨɝɪɚɦɦ ɜ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɫɪɟɞɟ CMU Sphinx 

ȼ.ɋ. Ȼаɤаɥɟɧɤɨ 

Ⱦɨɧɟɰɤɢɣ ɧаɰɢɨɧаɥɶɧɵɣ ɬɟɯɧɢчɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
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Ȼɚɤɚɥɟɧɤɨ ȼ.ɋ. Ɋɚɡɪɚɛɨɬɤɚ ɪɟɱɟɜɨɝɨ ɪɚɫɩɨɡɧɚɜɚɬɟɥɹ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɩɪɨɝɪɚɦɦ ɜ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɫɪɟɞɟ CMU Sphinx. ȼ ɫɬаɬɶɟ ɪаɫɫмаɬɪɢɜаɟɬɫɹ ɪаɡɪаɛɨɬка ɫɢɫɬɟмɵ, 
ɩɪɟɞɧаɡɧаɱɟɧɧɨɣ ɞɥɹ ɪɟɱɟɜɨɝɨ ɜɜɨɞа ɢ ɜɵɜɨɞа ɢɫɯɨɞɧɨɝɨ кɨɞа ɩɪɨɝɪамм. Дɥɹ ɪɟɲɟɧɢɹ ɞаɧɧɨɣ 
ɡаɞаɱɢ ɢɫɩɨɥɶɡɨɜаɥаɫɶ ɢɧɫɬɪɭмɟɧɬаɥɶɧаɹ ɫɪɟɞа CMU Sphinx-4. ȼ ɪɟɡɭɥɶɬаɬɟ, ɧа ɨɫɧɨɜаɧɢɢ 
ɝɪаммаɬɢкɢ ɹɡɵка ɩɪɨɝɪаммɢɪɨɜаɧɢɹ Pascal, ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ акɭɫɬɢкɨ-ɥɢɧɝɜɢɫɬɢɱɟɫкɢɟ мɨɞɟɥɢ 
аɜɬɨмаɬɢɱɟɫкɨɝɨ ɪаɫɩɨɡɧаɜаɧɢɹ ɪɟɱɢ ɢ ɫɥɨɜаɪɶ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɟɱɟɜɨɟ ɭɩɪаɜɥɟɧɢɟ, ɞɟкɨɞɟɪ, ɛаɡа ɡɧаɧɢɣ, акɭɫɬɢɱɟɫкаɹ мɨɞɟɥɶ, ɛаɡа ɡɧаɧɢɣ, 
акɭɫɬɢɱɟɫкаɹ мɨɞɟɥɶ, ɪɟɱɟɜɨɣ ɢɧɬɟɪɮɟɣɫ, ɪаɫɩɨɡɧаɜаɧɢɟ ɪɟɱɢ, маɪкɨɜɫкɢɟ мɨɞɟɥɢ, ɫɥɨɜаɪɶ.  

 

ȼɜɟɞɟɧɢɟ 

ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɧаɛɨɪ ɢɫɯɨɞɧɨɝɨ 
ɤɨɞа ɩɪɨɝɪаɦɦ ɜɵɩɨɥɧяɟɬɫя ɜɪɭчɧɭɸ ɫ ɩɨɦɨщɶɸ 
ɤɥаɜɢаɬɭɪɵ. ɗɬɨɬ ɫɩɨɫɨɛ ɜɜɨɞа яɜɥяɟɬɫя 
ɬɪɭɞɨɟɦɤɢɦ ɢ ɬɪɟɛɭɟɬ ɯɨɪɨɲɢɯ ɧаɜɵɤɨɜ ɪаɛɨɬɵ ɫ 
ɤɥаɜɢаɬɭɪɨɣ Д1Ж. Ⱦаɧɧɵɣ ɧɟɞɨɫɬаɬɨɤ ɦɨɠɧɨ 
ɭɫɬɪаɧɢɬɶ ɩɭɬɟɦ ɤачɟɫɬɜɟɧɧɨɝɨ ɪɟɲɟɧɢя ɡаɞачɢ 
аɜɬɨɦаɬɢчɟɫɤɨɝɨ ɪаɫɩɨɡɧаɜаɧɢя ɪɟчɢ ɩɪɢ ɜɜɨɞɟ 
ɢɫɯɨɞɧɨɝɨ ɤɨɞа ɩɪɨɝɪаɦɦ. 

Ɂаɞача ɝɨɥɨɫɨɜɨɝɨ ɜɜɨɞа ɬɟɤɫɬа ɩɪɨɝɪаɦɦ 
ɡаɤɥɸчаɟɬɫя ɜ ɪаɫɩɨɡɧаɜаɧɢɢ ɥɟɤɫɟɦ яɡɵɤа 
ɩɪɨɝɪаɦɦɢɪɨɜаɧɢя. Ɉɛɨɡɧачɢɦ чɟɪɟɡ а – 

ɩɪɨɫɬɪаɧɫɬɜɨ ɨɛɪаɡɨɜ (ɥɟɤɫɟɦ), П(Э) - ɮɭɧɤɰɢɸ, 
ɤɨɬɨɪая ɜɵɪаɠаɟɬ ɜ  ɤаɠɞɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ Э 
аɦɩɥɢɬɭɞɧɨ-чаɫɬɨɬɧɭɸ ɯаɪаɤɬɟɪɢɫɬɢɤɭ ɫɢɝɧаɥа, 
g(f) – ɪɟɲаɸщɟɟ ɩɪаɜɢɥɨ ɞɥя ɨɰɟɧɤɢ  П(Э). Ɂаɞача 
ɪаɫɩɨɡɧаɜаɧɢя ɪɟчɢ ɡаɤɥɸчаɟɬɫя ɜ ɩɨɫɬɪɨɟɧɢɢ 
ɬаɤɨɝɨ ɪɟɲаɸщɟɝɨ ɩɪаɜɢɥа Р(П), ɤɨɬɨɪɨɟ ɛɵ 
ɩɨɡɜɨɥяɥɨ ɩɪɨɜɨɞɢɬɶ ɪаɫɩɨɡɧаɜаɧɢɟ ɫ 
ɦɢɧɢɦаɥɶɧɵɦ чɢɫɥɨɦ ɨɲɢɛɨɤ ɡа ɩɪɢɟɦɥɟɦɨɟ 
ɜɪɟɦя. 

ȼ ɪɟɲɟɧɢɢ ɷɬɨɣ ɡаɞачɢ ɟɫɬɶ ɧɟɫɤɨɥɶɤɨ 
ɨɫɧɨɜɧɵɯ ɩɪɨɛɥɟɦ: ɤачɟɫɬɜɨ ɪаɫɩɨɡɧаɜаɧɢя, 
ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɫɥɨɜаɪя, ɜɵɫɨɤая ɫɤɨɪɨɫɬɶ 
ɪаɫɩɨɡɧаɜаɧɢя. Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨ 
ɭчɢɬɵɜаɬɶ ɨɝɪɨɦɧɨɟ ɤɨɥɢчɟɫɬɜɨ ɜаɪɢаɧɬɨɜ 
ɧаɡɜаɧɢя ɞɥя ɩɟɪɟɦɟɧɧɵɯ, ɮɭɧɤɰɢɣ ɢ ɩɪɨɰɟɞɭɪ. 
ɋɤɨɪɨɫɬɶ ɪаɫɩɨɡɧаɜаɧɢя ɞɨɥɠɧа ɛɵɬɶ ɬаɤɨɣ, 
чɬɨɛɵ ɩɪɨɝɪаɦɦɢɫɬ ɦɨɝ ɜ ɪɟɠɢɦɟ ɪɟаɥɶɧɨɝɨ 
ɜɪɟɦɟɧɢ ɜɢɞɟɬɶ ɢɫɯɨɞɧɵɣ ɤɨɞ, ɤɨɬɨɪɵɣ ɨɧ 
ɞɢɤɬɭɟɬ. Ɉɬ ɬɨчɧɨɫɬɢ ɪаɫɩɨɡɧаɜаɧɢя ɡаɜɢɫɢɬ 
ɤɨɥɢчɟɫɬɜɨ ɨɲɢɛɨɤ ɜ ɢɫɯɨɞɧɨɦ ɤɨɞɟ ɢ ɜɪɟɦя 
ɧɟɨɛɯɨɞɢɦɨɟ ɧа ɢɯ ɭɫɬɪаɧɟɧɢɟ ДβЖ. 

ɉɨɷɬɨɦɭ ɰɟɥɶ ɢɫɫɥɟɞɨɜаɧɢя ɫɨɫɬɨɢɬ ɜ 
ɪаɡɪаɛɨɬɤɟ ɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟчɟɜɨɝɨ  

 

 

 

 

ɢɧɬɟɪɮɟɣɫа, ɩɨɡɜɨɥяɸщɟɝɨ ɨɫɭщɟɫɬɜɥяɬɶ ɜɜɨɞ 
ɢɫɯɨɞɧɨɝɨ ɤɨɞа ɩɪɨɝɪаɦɦ, ɫ ɩɨɦɨщɶɸ ɩɨɫɬɪɨɟɧɢя 
аɤɭɫɬɢɤɨ-ɥɢɧɝɜɢɫɬɢчɟɫɤɢɯ ɦɨɞɟɥɟɣ, ɫɥɨɜаɪя ɢ 
ɧаɫɬɪɨɣɤɢ ɧа ɨɫɨɛɟɧɧɨɫɬɢ ɝɨɥɨɫа ɞɢɤɬɨɪа ɜ 
ɫɢɫɬɟɦɟ Sphinx. 

Ɉɩɢɫɚɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɫɪɟɞɵ CMU 
Sphinx 

ɇа ɫɟɝɨɞɧяɲɧɢɣ ɞɟɧɶ SЩСТЧx яɜɥяɟɬɫя 
ɫаɦɵɦ ɩɨɩɭɥяɪɧɵɦ ɢ ɪаɛɨɬɨɫɩɨɫɨɛɧɵɦ ɢɡ 
ɨɬɤɪɵɬɵɯ ɞɜɢɠɤɨɜ ДγЖ. Ɉɧ ɪаɡɪаɛɨɬаɧ ɜ 
ɭɧɢɜɟɪɫɢɬɟɬɟ Ʉаɪɧɟɝɢ-Ɇɟɥɥɨɧа ɫ ɭчаɫɬɢɟɦ 
Ɇаɫɫачɭɫɟɬɫɤɨɝɨ ɬɟɯɧɨɥɨɝɢчɟɫɤɨɝɨ ɢɧɫɬɢɬɭɬа ɢ 
SЮЧ MТМrШsвsЭОЦs. Ⱦɨɫɬɨɢɧɫɬɜɨɦ SЩСТЧx яɜɥяɟɬɫя 
ɩɨɞɞɟɪɠɤа ɦɧɨɠɟɫɬɜа яɡɵɤɨɜ. ɇа ɟɝɨ ɨɫɧɨɜɟ 
ɦɨɠɧɨ  ɫɨɡɞаɜаɬɶ ɫɜɨɢ ɫɨɛɫɬɜɟɧɧɵɟ ɦɨɞɟɥɢ 
ɪаɫɩɨɡɧаɜаɬɟɥɟɣ ɪɟчɢ.  

Sphinx-4 яɜɥяɟɬɫя ɜɟɪɫɢɟɣ ɢɡ ɫɟɦɟɣɫɬɜа 
CMU SЩСТЧx. Ɉɧ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɤɨɦɩɨɧɟɧɬɨɜ: 
«ɬɪɟɧɟɪа» ɢ ɞɟɤɨɞɟɪа. Ɍɪɟɧɟɪ ɫɨɡɞаёɬ 
аɤɭɫɬɢчɟɫɤɭɸ ɦɨɞɟɥɶ, аɞаɩɬɢɪɨɜаɧɧɭɸ ɩɨɞ 
ɤɨɧɤɪɟɬɧɵɟ ɩɨɬɪɟɛɧɨɫɬɢ, а ɞɟɤɨɞɟɪ ɜɵɩɨɥɧяɟɬ 
ɫɨɛɫɬɜɟɧɧɨ ɪаɫɩɨɡɧаɜаɧɢɟ. Ⱥɪɯɢɬɟɤɬɭɪа SЩСТЧx-4 

ɧа ɜɟɪɯɧɟɦ ɭɪɨɜɧɟ ɨчɟɧɶ ɩɪɨɫɬа. Ɉɧа ɜɤɥɸчаɟɬ 
FrШЧЭEЧН, ɤɥɢɟɧɬɫɤɭɸ чаɫɬɶ (ɩɪɢɥɨɠɟɧɢɟ), 
ɞɟɤɨɞɟɪ ɢ ɛаɡɭ ɡɧаɧɢɣ (ɪɢɫ.1).  

Ȼɥɨɤ FrШЧЭEЧН ɨɬɜɟчаɟɬ ɡа ɫɛɨɪ, 
аɧɧɨɬɢɪɨɜаɧɢɟ ɢ ɨɛɪаɛɨɬɤɭ ɜɯɨɞɧɵɯ ɞаɧɧɵɯ. Ɉɧ 
ɢɡɜɥɟɤаɟɬ ɨɛɴɟɤɬɵ ɢɡ ɜɯɨɞɧɵɯ ɞаɧɧɵɯ ɞɥя чɬɟɧɢя 
ɫ ɩɨɦɨщɶɸ ɞɟɤɨɞɟɪа. Ⱥɧɧɨɬаɰɢɢ ɨɩɪɟɞɟɥяɸɬ 
ɧачаɥɶɧɵɣ ɢ ɤɨɧɟчɧɵɣ ɫɟɝɦɟɧɬɵ ɞаɧɧɵɯ. 
Ɉɫɧɨɜɧɵɟ ɨɩɟɪаɰɢɢ ɛɥɨɤа FrШЧЭEЧН ɪɟаɥɢɡɭɸɬ 
ɲɭɦɨɩɨɞаɜɥɟɧɢɟ, аɜɬɨɦаɬɢчɟɫɤɭɸ ɪɟɝɭɥɢɪɨɜɤɭ 
ɭɫɢɥɟɧɢя, аɧаɥɢɡ Ɏɭɪɶɟ ɢ ɫɩɟɤɬɪаɥɶɧɭɸ 
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ɮɢɥɶɬɪаɰɢɸ Ɇɷɥа. 
Ȼаɡа ɡɧаɧɢɣ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦаɰɢɸ ɞɥя 

ɞɟɤɨɞɟɪа. ɗɬа ɢɧɮɨɪɦаɰɢя ɨɩɪɟɞɟɥяɟɬ 
аɤɭɫɬɢчɟɫɤɭɸ ɦɨɞɟɥɶ ɢ ɦɨɞɟɥɶ яɡɵɤа.  

Ⱦɟɤɨɞɟɪ ɜɵɩɨɥɧяɟɬ ɨɫɧɨɜɧɭɸ чаɫɬɶ 
ɪаɛɨɬɵ. ȼ ɩɟɪɜɭɸ ɨчɟɪɟɞɶ ɨɧ ɫчɢɬɵɜаɟɬ ɞаɧɧɵɟ ɫ 
ɩɨɦɨщɶɸ FrШЧЭEЧН ɢ ɫɨɩɨɫɬаɜɥяɟɬ ɢɯ ɫ 
ɢɧɮɨɪɦаɰɢɟɣ ɢɡ ɛаɡɵ ɡɧаɧɢɣ. Ɂаɬɟɦ ɞɟɤɨɞɟɪ 
ɜɵɩɨɥɧяɟɬ ɩɨɢɫɤ ɜ ɩɪɨɫɬɪаɧɫɬɜɟ 
ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɟɣ ɫɥɨɜ, ɤɨɬɨɪɵɟ ɜɯɨɞяɬ ɜ 
чɢɫɥɨ ɩɪɟɬɟɧɞɟɧɬɨɜ ɧа ɜɵɛɨɪ. Ɍɟɪɦɢɧ 
«ɩɪɨɫɬɪаɧɫɬɜɨ ɩɨɢɫɤа» ɨɡɧачаɟɬ ɨɩɢɫаɧɢɟ 
ɧаɢɛɨɥɟɟ ɜɟɪɨяɬɧɵɯ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɟɣ ɫɥɨɜ, 
ɤɨɬɨɪɵɟ ɞɢɧаɦɢчɟɫɤɢ ɨɛɧɨɜɥяɸɬɫя ɫ ɩɨɦɨщɶɸ 
ɞɟɤɨɞɟɪа ɜ ɩɪɨɰɟɫɫɟ ɪаɫɩɨɡɧаɜаɧɢя. 

Ɋɢɫɭɧɨɤ 1 – ɋɬɪɭɤɬɭɪа ɫɪɟɞɵ CMU Sphinx-4 

 

ɂɧɫɬɪɭɦɟɧɬ SЩСТЧx-4 ɜ ɨɬɥɢчɢɟ ɨɬ ɞɪɭɝɢɯ 
аɪɯɢɬɟɤɬɭɪ ɪаɫɩɨɡɧаɜаɬɟɥɟɣ ɪɟчɢ ɩɪɟɞɨɫɬаɜɥяɟɬ 
ɩɪɢɥɨɠɟɧɢɸ ɤɨɧɬɪɨɥɢɪɨɜаɬɶ ɧɟɤɨɬɨɪɵɟ ɮɭɧɤɰɢɢ 
ɪɟчɟɜɨɝɨ ɞɜɢɠɤа. ɉɪɢɥɨɠɟɧɢɟ ɜɨ ɜɪɟɦя 
ɞɟɤɨɞɢɪɨɜаɧɢя ɦɨɠɟɬ ɩɨɥɭчаɬɶ ɜаɠɧɵɟ ɞаɧɧɵɟ ɨɬ 
ɞɟɤɨɞɟɪа. ɗɬɢ ɞаɧɧɵɟ ɩɨɡɜɨɥяɸɬ ɩɪɢɥɨɠɟɧɢɸ 
ɫɥɟɞɢɬɶ ɡа ɩɪɨɰɟɫɫɨɦ ɞɟɤɨɞɢɪɨɜаɧɢя, а ɬаɤɠɟ 
ɜɥɢяɬɶ ɧа ɩɪɨɰɟɫɫ ɞɟɤɨɞɢɪɨɜаɧɢя ɞɨ ɟɝɨ 
ɡаɜɟɪɲɟɧɢя. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢɥɨɠɟɧɢɟ ɦɨɠɟɬ 
ɨɛɧɨɜɥяɬɶ ɛаɡɭ ɡɧаɧɢɣ ɧа ɥɸɛɨɦ ɷɬаɩɟ 
ɪаɫɩɨɡɧаɜаɧɢя. 

Гɥаɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ Sphinx яɜɥяɟɬɫя 
ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɢɫаɧɢя ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 
ɪаɫɩɨɡɧаɜаɬɟɥя ɧа ɭɪɨɜɧɟ ɮɨɪɦаɥɶɧɵɯ ɦɨɞɟɥɟɣ, 
чɬɨ ɢ ɩɨɫɥɭɠɢɥɨ ɨɫɧɨɜаɧɢɟɦ ɞɥя ɜɵɛɨɪа Sphinx-4 

ɜ ɤачɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬаɪɢя. 
Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 
ɪɟɱɢ 

ɉɪɢ ɪаɡɪаɛɨɬɤɟ ɪɟчɟɜɨɝɨ ɢɧɬɟɪɮɟɣɫа 
ɨɫɧɨɜɧая ɩɪɨɛɥɟɦа ɡаɤɥɸчаɟɬɫя ɜ аɜɬɨɦаɬɢчɟɫɤɨɦ 
ɪаɫɩɨɡɧаɜаɧɢɢ ɪɟчɢ. ȼ ɞаɧɧɨɣ ɫɬаɬɶɟ ɨɧа  
ɪɟɲаɥаɫɶ ɧа ɨɫɧɨɜɟ  ɫɤɪɵɬɵɯ ɦаɪɤɨɜɫɤɢɯ 
ɦɨɞɟɥɟɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɢɧɫɬɪɭɦɟɧɬаɥɶɧɨɣ 
ɫɢɫɬɟɦɟ SЩСТЧx. 

Ʉаɤ ɢɡɜɟɫɬɧɨ, ɦаɪɤɨɜɫɤая ɦɨɞɟɥɶ – ɷɬɨ 
ɜɟɪɨяɬɧɨɫɬɧɵɣ аɜɬɨɦаɬ ɫ ɤɨɧɟчɧɵɦ чɢɫɥɨɦ 

ɫɨɫɬɨяɧɢɣ, ɤɨɬɨɪɵɣ ɢɡɦɟɧяɟɬ ɫɜɨё ɫɨɫɬɨяɧɢɟ ɨɞɢɧ 
ɪаɡ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ Д4Ж. ɍчɢɬɵɜая, чɬɨ 
ɦаɪɤɨɜɫɤая ɦɨɞɟɥɶ ɨɩɢɫɵɜаɟɬ ɜɟɪɨяɬɧɨɫɬɧɵɟ 
ɩɪɨɰɟɫɫɵ, а ɞɢɧаɦɢчɟɫɤɢɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɪɟчɢ 
чɟɥɨɜɟɤа ɩɨ ɫɜɨɟɣ ɩɪɢɪɨɞɟ ɧɟɫɬаɛɢɥɶɧɵ ɢ ɧɟ 
ɩɨɞɞаɸɬɫя ɫɬɪɨɝɨɦɭ ɦаɬɟɦаɬɢчɟɫɤɨɦɭ ɨɩɢɫаɧɢɸ, 
ɛɵɥɨ ɩɪɢɧяɬɨ ɪɟɲɟɧɢɟ ɩɨɫɬɪɨɢɬɶ ɪаɫɩɨɡɧаɜаɬɟɥɶ 
ɪɟчɢ ɧа ɨɫɧɨɜɟ аɩɩаɪаɬа ɫɤɪɵɬɵɯ ɦаɪɤɨɜɫɤɢɯ 
ɦɨɞɟɥɟɣ.  

 
Ɋɢɫɭɧɨɤ β – Ɏɭɧɤɰɢɨɧаɥɶɧая ɫɯɟɦа ɫɢɫɬɟɦɵ 

ɪаɫɩɨɡɧаɜаɧɢя ɪɟчɢ 

 

ɇа ɪɢɫɭɧɤɟ β ɩɨɤаɡаɧа ɮɭɧɤɰɢɨɧаɥɶɧая 
ɫɯɟɦа ɩɪɨɰɟɫɫа ɪаɫɩɨɡɧаɜаɧɢя. ȼɨ ɜɪɟɦя 
ɝɨɥɨɫɨɜɨɝɨ ɜɜɨɞа ɬɟɤɫɬа ɩɪɨɝɪаɦɦɵ ɩɪɨɝɪаɦɦɢɫɬ 
ɩɪɨɢɡɧɨɫɢɬ ɥɟɤɫɟɦɵ яɡɵɤа ɜ ɦɢɤɪɨɮɨɧ. Ɂɜɭɤɨɜая 
ɤаɪɬа ɩɪɟɨɛɪаɡɨɜɵɜаɟɬ ɡɜɭɤ ɜ ɰɢɮɪɨɜɨɣ ɫɢɝɧаɥ. 
ɇа ɷɬаɩɟ ɩɪɟɞɜаɪɢɬɟɥɶɧɨɣ ɨɛɪаɛɨɬɤɢ ɫɢɝɧаɥ 
ɩɪɟɨɛɪаɡɭɟɬɫя ɜ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɶ ɜɟɤɬɨɪɨɜ 
ɯаɪаɤɬɟɪɢɫɬɢɤ. ȼ ɧɢɯ ɜɵɞɟɥяɸɬɫя ɮɪаɝɦɟɧɬɵ, 
ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɥɨɜаɦ (ɥɟɤɫɟɦаɦ). 
Ʉаɠɞɨɟ ɫɥɨɜɨ ɪаɡɛɢɜаɟɬɫя ɧа ɮɨɧɟɦɵ ɢ ɢɦ 
ɫɨɩɨɫɬаɜɥяɸɬɫя ɧаɢɛɨɥɟɟ ɜɟɪɨяɬɧɵɟ ɫɨɫɬɨяɧɢя 
ɫɤɪɵɬɨɣ ɦаɪɤɨɜɫɤɨɣ ɦɨɞɟɥɢ. ȼ ɢɬɨɝɟ ɦаɪɤɨɜɫɤая 
ɦɨɞɟɥɶ ɞɥя ɤаɠɞɨɝɨ ɜɯɨɞɧɨɝɨ ɪɟчɟɜɨɝɨ ɨɛɪаɡа 
ɨɩɪɟɞɟɥяɟɬ ɬɟɤɫɬɨɜɨɟ ɢɡɨɛɪаɠɟɧɢɟ ɫɥɨɜа. 

Ɋаɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ ɫɤɪɵɬɨɣ ɦаɪɤɨɜɫɤɨɣ 
ɦɨɞɟɥɢ (ɪɢɫ. γ). ɋɥɟɜа ɢ ɫɩɪаɜа ɢɡɨɛɪаɠɟɧа ɨɞɧа ɢ 
ɬа ɠɟ ɦɨɞɟɥɶ. ɋɥɟɜа ɨɛɨɡɧачɟɧɵ ɫɨɫɬɨяɧɢя ɢ 
ɩɟɪɟɯɨɞɵ ɦɟɠɞɭ ɧɢɦɢ, ɫɩɪаɜа – ɧаɛɥɸɞаɟɦɵɟ 
ɫɢɦɜɨɥɵ ɢ ɬɨɠɟ ɩɟɪɟɯɨɞɵ ɦɟɠɞɭ ɧɢɦɢ. ȼ ɞаɧɧɨɦ 
ɫɥɭчаɟ ɤɨɥɢчɟɫɬɜɨ ɫɨɫɬɨяɧɢɣ N=γ, ɤɨɥɢчɟɫɬɜɨ 
ɧаɛɥɸɞаɟɦɵɯ ɫɢɦɜɨɥɨɜ M=γ (A, B, C). 
Ʉɨɥɢчɟɫɬɜɨ ɫɨɫɬɨяɧɢɣ ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɶɲɟ 
ɤɨɥɢчɟɫɬɜа ɧаɛɥɸɞаɟɦɵɯ ɫɢɦɜɨɥɨɜ, ɬ.ɤ. ɫ ɨɞɧɢɦ ɢ 
ɬɟɦ ɠɟ ɫɢɦɜɨɥɨɦ ɦɨɝɭɬ ɛɵɬɶ ɫɜяɡаɧɵ ɪаɡɧɵɟ 
ɫɨɫɬɨяɧɢя. Ɇаɬɪɢɰа ɩɟɪɟɯɨɞɨɜ ɦɟɠɞɭ 
ɫɨɫɬɨяɧɢяɦɢ Ⱥ ɩɪɟɞɫɬаɜɥяɟɬ ɫɨɛɨɣ ɬаɛɥɢɰɭ 
ɪаɡɦɟɪɨɦ γ ɧа γ. Ɇаɬɪɢɰа ɜɟɪɨяɬɧɨɫɬɟɣ ɩɨяɜɥɟɧɢя 
ɫɢɦɜɨɥɨɜ ɧаɛɥɸɞɟɧɢя ȼ ɢɦɟɟɬ аɧаɥɨɝɢчɧɵɣ 
ɪаɡɦɟɪ.  
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Ɋɢɫɭɧɨɤ γ – ɋɤɪɵɬая ɦаɪɤɨɜɫɤая ɦɨɞɟɥɶ ɫ γ ɫɨɫɬɨяɧɢяɦɢ 

 

 

ȼ ɪаɫɩɨɡɧаɜаɧɢɢ ɪɟчɢ ɢɫɩɨɥɶɡɭɸɬɫя 
ɥɟɜɨ-ɩɪаɜɵɟ ɫɤɪɵɬɵɟ ɦаɪɤɨɜɫɤɢɟ ɦɨɞɟɥɢ. ɂɯ 
ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɶ ɫɨɫɬɨяɧɢɣ ɨɛɥаɞаɟɬ 
ɫɜɨɣɫɬɜɨɦ, ɤɨɬɨɪɨɟ ɜɵɪаɠаɟɬɫя ɜ ɬɨɦ, чɬɨ ɫ 
ɭɜɟɥɢчɟɧɢɟɦ ɜɪɟɦɟɧɢ ɢɧɞɟɤɫ ɫɨɫɬɨяɧɢя ɬаɤɠɟ 
ɭɜɟɥɢчɢɜаɟɬɫя ɢɥɢ ɠɟ ɨɫɬаɟɬɫя ɧɟɢɡɦɟɧɧɵɦ. Ɍ.ɟ. 
ɫɨɫɬɨяɧɢя ɩɟɪɟɯɨɞяɬ ɫɥɟɜа ɧаɩɪаɜɨ, а ɧаɨɛɨɪɨɬ 
ɫɞɟɥаɬɶ ɩɟɪɟɯɨɞ ɧɟɥɶɡя. ɗɬɨɬ ɬɢɩ ɨɬɥɢчɧɨ 
ɩɨɞɯɨɞɢɬ ɞɥя ɨɩɢɫаɧɢя ɩɪɨɰɟɫɫɨɜ ɫ ɩɪяɦɵɦ 
ɯɨɞɨɦ ɜɪɟɦɟɧɢ, ɜ чаɫɬɧɨɫɬɢ, ɞɥя ɪаɫɩɨɡɧаɜаɧɢя 
ɪɟчɟɜɵɯ ɫɢɝɧаɥɨɜ. 

Ⱥɤɭɫɬɢɤɨ-ɥɢɧɝɜɢɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 
ɫɢɫɬɟɦɵ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɥɟɤɫɟɦ ɹɡɵɤɚ 

ȼ ɩɟɪɜɭɸ ɨчɟɪɟɞɶ ɬɟɯɧɨɥɨɝɢя SЩСТЧx 
ɩɪɟɞɭɫɦаɬɪɢɜаɟɬ ɪаɡɪаɛɨɬɤɭ аɤɭɫɬɢɤɨ-

ɥɢɧɝɜɢɫɬɢчɟɫɤɨɣ ɦɨɞɟɥɢ яɡɵɤа Д5Ж. ȼ ɧɟё ɜɯɨɞяɬ: 
ɫɥɨɜаɪɶ ɫ ɬɪаɧɫɤɪɢɩɰɢяɦɢ, ɝɪаɦɦаɬɢɤа ɢ 
ɨɛɭчаɸщɟɟ ɦɧɨɠɟɫɬɜɨ ɞɥя аɤɭɫɬɢчɟɫɤɨɣ ɦɨɞɟɥɢ. 
ɋɨɫɬаɜɥяɸщɢɟ аɤɭɫɬɢчɟɫɤɨɣ ɦɨɞɟɥɢ ɩɨɤаɡаɧɵ ɧа 
ɪɢɫɭɧɤɟ 4.  

ɋɥɨɜаɪɶ ɫɨɞɟɪɠɢɬ ɫɩɢɫɨɤ ɫɥɨɜ ɢ 
ɬɪаɧɫɤɪɢɩɰɢɢ ɤ ɧɢɦ. Ɍɪаɧɫɤɪɢɩɰɢɢ ɞɨɥɠɧɵ 
ɫɨɫɬɨяɬɶ ɢɫɤɥɸчɢɬɟɥɶɧɨ ɢɡ ɮɨɧɟɦ, ɤɨɬɨɪɵɟ 
ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɫɩɢɫɤɟ ɮɨɧɟɦ. Ʉɪɨɦɟ ɫɥɨɜ 
ɭчɢɬɵɜаɸɬɫя ɢ ɞɪɭɝɢɟ ɩɨɛɨчɧɵɟ ɡɜɭɤɢ: ɡɜɭɤɢ 
ɞɵɯаɧɢя, ɪаɡɥɢчɧɵɣ ɲɭɦ ɨɤɪɭɠаɸщɟɣ ɫɪɟɞɵ, 
ɲɭɦ ɨɬ ɡɜɭɤɨɜɨɣ аɩɩаɪаɬɭɪɵ.  

 

 

 

əɡɵɤɨɜая ɦɨɞɟɥɶ – ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ 
ɜɟɪɨяɬɧɨɫɬɟɣ ɩɨяɜɥɟɧɢя ɫɥɨɜ ɜ ɪɟчɢ.  

Ⱦɥя ɨɛɭчɟɧɢя ɦɨɞɭɥя ɪаɫɩɨɡɧаɜаɧɢя 
ɡаɩɢɫɵɜаɟɬɫя аɭɞɢɨɛаɡа. Ɉɧа ɩɪɟɞɫɬаɜɥяɟɬɫя ɜ 
ɜɢɞɟ ɨɛɭчаɸщɢɯ ɩɪɢɦɟɪɨɜ ɫ ɜаɪɢаɧɬаɦɢ ɪɟчɢ 
ɤɨɧɤɪɟɬɧɨɝɨ ɞɢɤɬɨɪа. Ʉаɠɞая аɭɞɢɨɡаɩɢɫɶ ɞɨɥɠɧа 
ɢɦɟɬɶ ɫɜɨё ɬɟɤɫɬɨɜɨɟ ɩɪɟɞɫɬаɜɥɟɧɢɟ. Ɉɬ ɨɛɴёɦа ɢ 
ɫɨɞɟɪɠаɧɢя  ɦаɬɟɪɢаɥа аɭɞɢɨɛаɡɵ ɡаɜɢɫɢɬ 
ɤачɟɫɬɜɨ ɪаɫɩɨɡɧаɜаɧɢя. ɗɥɟɦɟɧɬɵ 
ɢɧɮɨɪɦаɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɥɢɧɝɜɢɫɬɢчɟɫɤɨɣ 
ɦɨɞɟɥɢ ɩɨɤаɡаɧɵ ɧа ɪɢɫ. 5.  

ɉɨ ɜɜɟɞɟɧɧɵɦ ɯаɪаɤɬɟɪɢɫɬɢɤаɦ 
ɥɢɧɝɜɢɫɬɢчɟɫɤɨɣ ɦɨɞɟɥɢ ɪаɫɩɨɡɧаɜаɟɦɨɝɨ яɡɵɤа 
ɢɧɫɬɪɭɦɟɧɬ SЩСТЧx ɮɨɪɦɢɪɭɟɬ аɤɭɫɬɢчɟɫɤɭɸ 
ɦɨɞɟɥɶ Д1,βЖ. Ɉɧа яɜɥяɟɬɫя яɞɪɨɦ ɢɧɬɟɪɮɟɣɫа 
ɪɟчɟɜɨɝɨ ɜɜɨɞа ɢɫɯɨɞɧɨɝɨ ɤɨɞа ɩɪɨɝɪаɦɦ. 
Ⱥɤɭɫɬɢчɟɫɤая ɦɨɞɟɥɶ ɫɨɫɬɨɢɬ ɢɡ ɫɤɪɵɬɵɯ 
ɦаɪɤɨɜɫɤɢɯ ɦɨɞɟɥɟɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥя 
ɪаɫɩɨɡɧаɜаɧɢя ɪɟчɢ. Ⱦɥя ɨɛɭчɟɧɢя ɫɤɪɵɬɨɣ 
ɦаɪɤɨɜɫɤɨɣ ɦɨɞɟɥɢ ɢɧɫɬɪɭɦɟɧɬ SЩСТЧx ɢɫɩɨɥɶɡɭɟɬ 
аɥɝɨɪɢɬɦ Ȼаɭɦа-ȼɟɥɲа Д6Ж. Ⱥɤɭɫɬɢчɟɫɤая ɦɨɞɟɥɶ 
ɫɨɞɟɪɠɢɬ ɜɟɪɨяɬɧɨɫɬɢ ɩɨяɜɥɟɧɢя ɤɥаɫɬɟɪɨɜ, 
ɤɨɬɨɪɵɟ ɨɛɴɟɞɢɧяɸɬɫя ɜ ɮɨɧɟɦɵ. ɇаɢɛɨɥɟɟ 
ɜɟɪɨяɬɧɨɟ ɫɥɨɜɨ ɨɩɪɟɞɟɥяɟɬɫя ɩɨ ɪаɫɩɨɡɧаɧɧɵɦ 
ɮɨɧɟɦаɦ, ɬɪаɧɫɤɪɢɩɰɢяɦ ɜ ɫɥɨɜаɪɟ ɢ 
ɜɟɪɨяɬɧɨɫɬяɦ ɩɨяɜɥɟɧɢя ɫɥɨɜ ɢɡ яɡɵɤɨɜɨɣ ɦɨɞɟɥɢ 
[7-10]. 

 

 

Ɋɢɫɭɧɨɤ 4 – ɋɬɪɭɤɬɭɪа аɤɭɫɬɢчɟɫɤɨɣ ɦɨɞɟɥɢ
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3 Ɋɢɫɭɧɨɤ 5 – ɂɧɮɨɪɦаɰɢɨɧɧая ɫɬɪɭɤɬɭɪа ɥɢɧɝɜɢɫɬɢчɟɫɤɨɣ ɦɨɞɟɥɢ 

 

Ⱥɧɚɥɢɡ ɤɚɱɟɫɬɜɚ ɩɨɫɬɪɨɟɧɧɵɯ ɦɨɞɟɥɟɣ 

Ɉɤɧɨ ɩɨɥɶɡɨɜаɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫа 
ɫɢɫɬɟɦɵ ɪɟчɟɜɨɝɨ ɜɜɨɞа ɩɪɨɝɪаɦɦ ɪаɡɪаɛɨɬаɧɧɨɟ 
ɞɥя ɬɟɫɬɢɪɨɜаɧɢя ɩɨɫɬɪɨɟɧɧɵɯ ɦɨɞɟɥɟɣ ɩɨɤаɡаɧɨ 
ɧа ɪɢɫɭɧɤɟ 6.  

 

 

Ɋɢɫɭɧɨɤ 6 – ɂɧɬɟɪɮɟɣɫ ɪɟчɟɜɨɣ ɫɢɫɬɟɦɵ ɜɜɨɞа 
ɢɫɯɨɞɧɨɝɨ ɤɨɞа ɩɪɨɝɪаɦɦ 

 

Ʌɭчɲɢɟ ɩɨɤаɡаɬɟɥɢ ɪаɛɨɬɵ ɦɨɞɭɥя 
ɪаɫɩɨɡɧаɜаɧɢя ɪɟчɢ ɛɵɥɢ ɬɨɝɞа, ɤɨɝɞа ɨɧ ɛɵɥ 
ɧаɫɬɪɨɟɧ ɧа ɞɢɤɬɨɪɨɡаɜɢɫɢɦɨɟ ɪаɫɩɨɡɧаɜаɧɢɟ. 

Ⱦɥя ɧаɫɬɪɨɣɤɢ ɪɟчɟɜɨɝɨ ɢɧɬɟɪɮɟɣɫа ɩɨɞ 
ɤɨɧɤɪɟɬɧɨɝɨ ɞɢɤɬɨɪа ɫɬɪɨɢɥɢɫɶ ɫɨɨɬɜɟɬɫɬɜɭɸщɢɟ 
ɨɛɭчаɸщɢɟ ɦɧɨɠɟɫɬɜа. ȼɫɟɝɨ ɜ ɬɟɫɬɨɜɨɣ 
ɩɪɨɝɪаɦɦɟ ɛɵɥɨ 144 ɫɥɨɜа, ɢ аɭɞɢɨɡаɩɢɫɶ ɞɥɢɥаɫɶ 
1βγ,67 ɫɟɤɭɧɞ. Ʉаɠɞая ɢɡ аɤɭɫɬɢчɟɫɤɢɯ ɦɨɞɟɥɟɣ 
ɩɪɨɯɨɞɢɥа ɪяɞ ɬɟɫɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɞɜɭɯ 
яɡɵɤɨɜɵɯ ɦɨɞɟɥɟɣ. ɉɟɪɜая – ɦɨɞɟɥɶ, ɩɨɫɬɪɨɟɧɧая 
ɧа ɫɥɨɜаɯ, ɜɬɨɪая – ɩɨ чаɫɬɨ ɜɫɬɪɟчаɸщɢɦɫя 
ɫɥɨɜɨɫɨчɟɬаɧɢяɦ. 

ɉɟɪɜɵɣ ɬɟɫɬ ɩɪɨɜɨɞɢɥɫя ɫ аɤɭɫɬɢчɟɫɤɨɣ 
ɦɨɞɟɥɶɸ, ɨɛɭчɟɧɧɨɣ ɧа 100 аɭɞɢɨɮаɣɥаɯ. ɇа ɷɬɨɣ 
ɦаɥɟɧɶɤɨɣ ɦɨɞɟɥɢ яɫɧɨ ɜɢɞɧɨ, чɬɨ ɩɪɢ ɦаɥɨɦ 
ɤɨɥɢчɟɫɬɜɟ ɨɛɭчаɸщɟɝɨ ɦаɬɟɪɢаɥа, ɪаɫɩɨɡɧаɜаɧɢɟ 
ɛɭɞɟɬ ɫɢɥɶɧɨ ɡаɜɢɫɟɬɶ ɨɬ ɤачɟɫɬɜа яɡɵɤɨɜɨɣ 
ɦɨɞɟɥɢ. ɉɪɢ ɩɥɨɯɨɣ яɡɵɤɨɜɨɣ ɦɨɞɟɥɢ ɩɪɨɰɟɧɬ 
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ɨɲɢɛɤɢ ɫɨɫɬаɜɢɥ 48,96%, а ɩɪɢ ɯɨɪɨɲɟɣ – 

37,44%. 

ȼɬɨɪɨɣ ɬɟɫɬ ɩɪɨɜɨɞɢɥɫя ɫ аɤɭɫɬɢчɟɫɤɨɣ 
ɦɨɞɟɥɶɸ, ɨɛɭчɟɧɧɨɣ ɧа β9γ аɭɞɢɨɮаɣɥаɯ. ɇа ɷɬɨɣ 
ɦɨɞɟɥɢ ɬаɤɠɟ ɜɢɞɧа ɡаɜɢɫɢɦɨɫɬɶ ɤачɟɫɬɜа 
ɪаɫɩɨɡɧаɜаɧɢя ɨɬ яɡɵɤɨɜɨɣ ɦɨɞɟɥɢ. ɉɪɢ ɩɥɨɯɨɣ 
ɦɨɞɟɥɢ ɨɲɢɛɤа ɫɨɫɬаɜɢɥа 1β,96%, а ɩɪɢ ɯɨɪɨɲɟɣ 
– 2,88%. 

Ɍɪɟɬɢɣ ɬɟɫɬ ɩɪɨɜɨɞɢɥɫя ɫ аɤɭɫɬɢчɟɫɤɨɣ 
ɦɨɞɟɥɶɸ, ɨɛɭчɟɧɧɨɣ ɧа 500 аɭɞɢɨɮаɣɥаɯ ɢ ɧа 
ɷɬɨɦ ɬɟɫɬɟ ɭɠɟ ɧɟ ɬаɤ ɡаɦɟɬɧа ɪаɡɧɢɰа ɜ ɤачɟɫɬɜɟ 
ɪаɫɩɨɡɧаɜаɧɢя ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɪаɡɥɢчɧɵɯ ɬɢɩɨɜ 
ɦɨɞɟɥɟɣ. ɉɪɢ ɩɥɨɯɨɣ ɦɨɞɟɥɢ ɨɲɢɛɤа ɫɨɫɬаɜɢɥа 
7,β %, а ɩɪɢ ɯɨɪɨɲɟɣ – β,88%. ɗɬɨ ɦɨɠɟɬ ɫɤаɡаɬɶ 
ɨ ɬɨɦ, чɬɨ чɟɦ ɛɨɥɶɲɟ ɢɦɟɟɬɫя ɨɛɭчаɸщɟɝɨ 
ɦаɬɟɪɢаɥа, ɬɟɦ ɦɟɧɶɲɟ ɪаɫɩɨɡɧаɜаɧɢɟ ɡаɜɢɫɢɬ ɨɬ 
ɤачɟɫɬɜа яɡɵɤɨɜɨɣ ɦɨɞɟɥɢ. Ɋɟɡɭɥɶɬаɬɵ ɜɫɟɯ ɷɬɢɯ 
ɬɟɫɬɨɜ ɢɡɨɛɪаɠɟɧɵ ɧа ɪɢɫɭɧɤɟ 7. 
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Ɋɢɫɭɧɨɤ 7 - Ɋɟɡɭɥɶɬаɬɵ ɬɟɫɬɢɪɨɜаɧɢя 

аɤɭɫɬɢчɟɫɤɢɯ ɦɨɞɟɥɟɣ ɫ ɪаɡɧɵɦɢ яɡɵɤɨɜɵɦɢ 
ɦɨɞɟɥяɦɢ, ɩɪɨɰɟɧɬ ɨɲɢɛɤɢ 

 

Ɉɞɧɢɦ ɢɡ ɜаɠɧɵɯ аɫɩɟɤɬɨɜ 
ɪаɫɩɨɡɧаɜаɧɢя ɪɟчɢ яɜɥяɟɬɫя ɨɰɟɧɤа ɫɤɨɪɨɫɬɢ 
ɪаɫɩɨɡɧаɜаɧɢя ɪɟчɢ ɢ ɤɨɥɢчɟɫɬɜɨ ɩɨɬɪɟɛɥяɟɦɨɣ 
ɨɩɟɪаɬɢɜɧɨɣ ɩаɦяɬɢ.  

Ʉɨɥɢчɟɫɬɜɨ ɩɨɬɪɟɛɥяɟɦɨɣ ɩаɦяɬɢ яɜɧɨ ɧɟ 
ɡаɜɢɫɢɬ ɨɬ ɤачɟɫɬɜа ɦɨɞɟɥɟɣ ɢ ɨɬ ɤɨɥɢчɟɫɬɜа 
ɨɛɭчаɸщɟɝɨ ɦаɬɟɪɢаɥа. ȼɫɟɝɨ ɩɪɢɥɨɠɟɧɢɸ ɛɵɥɨ 
ɜɵɞɟɥɟɧɨ 400ɦɛ ɨɩɟɪаɬɢɜɧɨɣ ɩаɦяɬɢ ɢ ɜɨ ɜɫɟɯ 
ɫɥɭчаяɯ ɤɨɥɢчɟɫɬɜɨ ɩɨɬɪɟɛɥяɟɦɨɣ 
ɪаɡɪаɛаɬɵɜаɟɦɵɦ ɩɪɨɝɪаɦɦɧɵɦ ɩɪɨɞɭɤɬɨɦ 
ɩаɦяɬɢ ɩɪɢɛɥɢɠаɥɨɫɶ ɤ ɷɬɨɦɭ ɩɨɪɨɝɭ. 

Ɂɚɤɥɸɱɟɧɢɟ 

ɉɪɨɛɥɟɦɵ ɜ ɨɛɥаɫɬɢ ɫɨɡɞаɧɢя 
ɩɪɢɥɨɠɟɧɢɣ ɫ ɪɟчɟɜɵɦ ɜɜɨɞɨɦ ɧɟ ɢɦɟɸɬ 
ɨɞɧɨɡɧачɧɵɯ ɢ ɬɪɢɜɢаɥɶɧɵɯ ɪɟɲɟɧɢɣ.  

 ɉɨ ɩɨɤаɡаɬɟɥɸ ɬɨчɧɨɫɬɢ ɪаɫɩɨɡɧаɜаɧɢя 
ɦɨɠɧɨ ɫɞɟɥаɬɶ ɫɥɟɞɭɸщɢɟ ɜɵɜɨɞɵ: 

- ɨɞɧɨɞɢɤɬɨɪɧая аɤɭɫɬɢчɟɫɤая 
ɦɨɞɟɥɶ ɢɦɟɟɬ ɬɨчɧɨɫɬɶ ɪаɫɩɨɡɧаɜаɧɢя 
ɜɵɲɟ, чɟɦ ɞɢɤɬɨɪɨɧɟɡаɜɢɫɢɦая; 

- ɫ ɭɜɟɥɢчɟɧɢɟɦ ɨɛɴёɦа ɫɥɨɜаɪя 
ɭɯɭɞɲаɟɬɫя ɤачɟɫɬɜɨ ɪаɫɩɨɡɧаɜаɧɢя; 

- ɢɫɩɨɥɶɡɨɜаɧɢɟ ɝɪаɦɦаɬɢɤɢ ɧɟ 
ɭɯɭɞɲаɟɬ ɬɨчɧɨɫɬɶ ɪаɫɩɨɡɧаɜаɧɢя; 

- аɜɬɨɦаɬɧая ɝɪаɦɦаɬɢɤа ɞаёɬ 
ɥɭчɲɢɟ ɪɟɡɭɥɶɬаɬɵ ɪаɫɩɨɡɧаɜаɧɢя, чɟɦ 
ɤɨɧɬɟɤɫɬɧɨ-ɫɜɨɛɨɞɧая ɢɡ-ɡа ɦаɥɟɧɶɤɨɝɨ 
ɪаɡɦɟɪа ɤɨɧɬɟɤɫɬа; 

- ɝɪаɦɦаɬɢɤа ɢɫɤɥɸчаɟɬ ɩɨяɜɥɟɧɢɟ 
ɥɢɲɧɢɯ ɥɟɤɫɟɦ ɩɪɢ ɧаɥɢчɢɢ ɲɭɦа. 
ɉɨ ɤɪɢɬɟɪɢɸ ɫɤɨɪɨɫɬɢ ɪаɫɩɨɡɧаɜаɧɢя 

ɦɨɠɧɨ ɫɞɟɥаɬɶ ɫɥɟɞɭɸщɢɣ ɜɵɜɨɞ: аɜɬɨɦаɬɧая 
ɝɪаɦɦаɬɢɤа ɪаɛɨɬаɟɬ ɦɟɞɥɟɧɧɟɟ ɤɨɧɬɟɤɫɬɧɨ-

ɫɜɨɛɨɞɧɨɣ ɢɡ-ɡа ɛɨɥɶɲɟɝɨ ɤɨɥɢчɟɫɬɜа ɩɪаɜɢɥ. 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪаɫɩɨɡɧаɜаɧɢя ɨɞɧɨɝɨ ɫɥɨɜа 
ɫɨɫɬаɜɥяɥа ɩɨɥɨɜɢɧɭ ɜɪɟɦɟɧɢ ɟɝɨ ɩɪɨɢɡɧɨɲɟɧɢя, 
чɬɨ яɜɥяɟɬɫя ɩɪɢɟɦɥɟɦɵɦ ɪɟɡɭɥɶɬаɬɨɦ.  

Ɋɟчɟɜɨɣ ɢɧɬɟɪɮɟɣɫ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ 
ɫɟɪɜɢɫɧɵɦɢ ɮɭɧɤɰɢяɦɢ ɩɪɟɞɨɫɬаɜɢɬ 
ɧачɢɧаɸщɢɦ ɩɪɨɝɪаɦɦɢɫɬаɦ ɛɨɥɟɟ ɟɫɬɟɫɬɜɟɧɧɵɣ 
ɫɩɨɫɨɛ ɧаɛɨɪа ɢɫɯɨɞɧɨɝɨ ɤɨɞа ɩɪɨɝɪаɦɦɵ. 
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Ȼɚɤɚɥɟɧɤɨ ȼ.ɋ. Ɋɚɡɪɚɛɨɬɤɚ ɪɟɱɟɜɨɝɨ ɪɚɫɩɨɡɧɚɜɚɬɟɥɹ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɩɪɨɝɪɚɦɦ ɜ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɫɪɟɞɟ CMU Sphinx. ȼ ɫɬаɬɶɟ ɪаɫɫмаɬɪɢɜаɟɬɫɹ ɪаɡɪаɛɨɬка ɫɢɫɬɟмɵ, 
ɩɪɟɞɧаɡɧаɱɟɧɧɨɣ ɞɥɹ ɪɟɱɟɜɨɝɨ ɜɜɨɞа ɢ ɜɵɜɨɞа ɢɫɯɨɞɧɨɝɨ кɨɞа ɩɪɨɝɪамм. Дɥɹ ɪɟɲɟɧɢɹ ɞаɧɧɨɣ 
ɡаɞаɱɢ ɢɫɩɨɥɶɡɨɜаɥаɫɶ ɢɧɫɬɪɭмɟɧɬаɥɶɧаɹ ɫɪɟɞа CMU Sphinx-4. ȼ ɪɟɡɭɥɶɬаɬɟ, ɧа ɨɫɧɨɜаɧɢɢ 
ɝɪаммаɬɢкɢ ɹɡɵка ɩɪɨɝɪаммɢɪɨɜаɧɢɹ Pascal, ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ акɭɫɬɢкɨ-ɥɢɧɝɜɢɫɬɢɱɟɫкɢɟ мɨɞɟɥɢ 
аɜɬɨмаɬɢɱɟɫкɨɝɨ ɪаɫɩɨɡɧаɜаɧɢɹ ɪɟɱɢ ɢ ɫɥɨɜаɪɶ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɟɱɟɜɨɟ ɭɩɪаɜɥɟɧɢɟ, ɞɟкɨɞɟɪ, ɛаɡа ɡɧаɧɢɣ, акɭɫɬɢɱɟɫкаɹ мɨɞɟɥɶ, ɛаɡа ɡɧаɧɢɣ, 
акɭɫɬɢɱɟɫкаɹ мɨɞɟɥɶ, ɪɟɱɟɜɨɣ ɢɧɬɟɪɮɟɣɫ, ɪаɫɩɨɡɧаɜаɧɢɟ ɪɟɱɢ, маɪкɨɜɫкɢɟ мɨɞɟɥɢ, ɫɥɨɜаɪɶ. 

 

Bakalenko V.S. Development of a speech recognition of the source code of programs in the CMU 

Sphinx tool environment. The article deals with the development of a system designed for speech input 

and output of the source code of programs. To solve this problem, the CMU Sphinx-4 tool environment 

was used. As a result, based on the grammar of the Pascal programming language, acoustic-linguistic 

models of automatic speech recognition and a dictionary were built. 

Keywords: speech control, decoder, knowledge base, acoustic model, knowledge base, acoustic model, 

speech interface, speech recognition, Markov models, dictionary. 

 

ɋɬаɬɶɹ ɩɨɫɬɭɩɢɥа ɜ ɪɟɞакцɢɸ β0.03.2018  

Ɋɟкɨмɟɧɞɨɜаɧа к ɩɭɛɥɢкацɢɢ ɞ-ɪɨм ɬɟɯɧ. ɧаɭк ȼ.ɇ. ɉаɜɥɵɲɨм 

  


