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ɍȾɄ 004.522 

Ɋɟɱɟɜɨɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɢɧɬɟɥɥɟɤɬɭɚɥɢɡɚɰɢɢ ɜɜɨɞɚ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɩɪɨɝɪɚɦɦ 

ȼ.ɋ. Ȼɚɤɚɥɟɧɤɨ, Ɉ.ɂ. Ɏɟɞɹɟв 

Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢвɟɪɫɢɬɟɬ 

fedyaev@r5.dgtu.donetsk.ua  

valeriy.bakalenko@gmail.com 

  
Ȼɚɤɚɥɟɧɤɨ ȼ.ɋ., Фɟɞɹɟɜ Ɉ.ɂ. Ɋɟɱɟɜɨɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɢɧɬɟɥɥɟɤɬɭɚɥɢɡɚɰɢɢ ɜɜɨɞɚ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦ. ȼ ɫɬɚɬɶɟ ɨɩиɫɵɜɚɟɬɫя ɫиɫɬɟɦɚ ɪɟчɟɜɨɝɨ ɜɜɨɞɚ ɬɟɤɫɬɚ ɩɪɨɝɪɚɦɦɵ ɧɚ 
яɡɵɤɟ ɩɪɨɝɪɚɦɦиɪɨɜɚɧия. Ɋɟчɟɜɨɣ иɧɬɟɪɮɟɣɫ ɩɪɟɞɫɬɚɜɥяɟɬɫя ɩɪɨɝɪɚɦɦиɫɬɚɦ ɛɨɥɟɟ 
ɟɫɬɟɫɬɜɟɧɧɵɣ ɫɩɨɫɨɛ ɧɚɛɨɪɚ иɫхɨɞɧɨɝɨ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ. əɞɪɨɦ иɧɬɟɪɮɟɣɫɚ яɜɥяɟɬɫя ɚɤуɫɬиɤɨ-

ɥиɧɝɜиɫɬичɟɫɤɚя ɦɨɞɟɥɶ ɚɜɬɨɦɚɬичɟɫɤɨɝɨ ɪɚɫɩɨɡɧɚɜɚɧия ɪɟчи. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɟчɶ, Sphinx, ɪɚɫɩɨɡɧɚɜɚɧиɟ, ɫиɧɬɟɡ.   

 

Вɜɟɞɟɧɢɟ 

ȼ ɧɚɫɬɨɹɳɟɟ вɪɟɦɹ ɧɚɛɨɪ ɬɟɤɫɬɚ ɩɪɨɝɪɚɦɦɵ ɧɚ 
ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨвɚɧɢɹ вɵɩɨɥɧɹɟɬɫɹ вɪɭɱɧɭɸ ɫ 
ɩɨɦɨɳɶɸ ɤɥɚвɢɚɬɭɪɵ. ɉɪɨɰɟɞɭɪɚ ввɨɞɚ ɬɪɟɛɭɟɬ 
ɯɨɪɨɲɢɯ ɧɚвɵɤɨв ɪɚɛɨɬɵ ɫ ɤɥɚвɢɚɬɭɪɨɣ, 
ɛɨɥɶɲɨɝɨ вɧɢɦɚɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɪɟɧɢɟ. 
Ɍɚɤɨɣ ɫɩɨɫɨɛ ввɨɞɚ ɞɥɹ ɱɟɥɨвɟɤɚ ɹвɥɹɟɬɫɹ 
ɬɪɭɞɨёɦɤɢɦ ɢ ɧɟ ɫɨвɫɟɦ ɭɞɨɛɧɵɦ Д1-3]. ɗɬɨɬ 
ɧɟɞɨɫɬɚɬɨɤ ɦɨɠɧɨ ɭɫɬɪɚɧɢɬɶ  ɩɭɬёɦ 
ɤɚɱɟɫɬвɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɚвɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɪɚɫɩɨɡɧɚвɚɧɢɹ ɪɟɱɢ Д4Ж.  

Ɉɫɧɨвɧɵɦɢ ɩɪɨɛɥɟɦɚɦɢ в ɪɟɲɟɧɢɢ ɷɬɨɣ 
ɡɚɞɚɱɢ ɹвɥɹɸɬɫɹ: ɛɨɥɶɲɨɣ ɨɛɴёɦ ɫɥɨвɚɪɹ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɥɨв; вɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ 
ɪɚɫɩɨɡɧɚвɚɧɢɹ; ɤɚɱɟɫɬвɨ ɪɚɫɩɨɡɧɚвɚɧɢɹ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵвɚɬɶ ɦɧɨɝɨɨɛɪɚɡɢɟ 
вɚɪɢɚɧɬɨв ɧɚɡвɚɧɢɣ ɩɟɪɟɦɟɧɧɵɯ ɢ ɮɭɧɤɰɢɣ. 
ɋɤɨɪɨɫɬɶ ɪɚɫɩɨɡɧɚвɚɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɢɟɦɥɟɦɨɣ, ɱɬɨɛɵ ɩɪɨɝɪɚɦɦɢɫɬ ɦɨɝ ɞɢɤɬɨвɚɬɶ 
ɤɨɞ ɢ вɢɞɟɬɶ в ɪɟɚɥɶɧɨɦ вɪɟɦɟɧɢ 
ɩɪɟɞвɚɪɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɩɨɡɧɚвɚɧɢɹ Д5Ж. 
Ɉɬ ɬɨɱɧɨɫɬɢ ɪɚɫɩɨɡɧɚвɚɧɢɹ ɡɚвɢɫɢɬ ɪɟɡɭɥɶɬɚɬ 
ɤɨɦɩɢɥɹɰɢɢ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɢ вɪɟɦɹ ɢɫɩɪɚвɥɟɧɢɹ 
ɨɲɢɛɨɤ.  

3 ɉɨɷɬɨɦɭ ɰɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ в 
ɪɚɡɪɚɛɨɬɤɟ ɪɟɱɟвɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, 
ɨɛɟɫɩɟɱɢвɚɸɳɟɝɨ вɡɚɢɦɨɞɟɣɫɬвɢɟ ɱɟɥɨвɟɤɚ ɫ 
ɤɨɦɩɶɸɬɟɪɨɦ ɛɨɥɟɟ ɟɫɬɟɫɬвɟɧɧɵɦ ɫɩɨɫɨɛɨɦ. 
Ɂɚɞɚɱɚ ввɨɞɚ ɬɟɤɫɬɚ ɩɪɨɝɪɚɦɦ ɝɨɥɨɫɨɦ ɪɟɲɚɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɬɟɯɧɨɥɨɝɢɢ SpСТЧб. Ɉɧɚ ɨɛɟɫɩɟɱɢвɚɟɬ 
вɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɚɤɭɫɬɢɤɨ-

ɥɢɧɝвɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɞɥɹ ɥɸɛɨɝɨ ɹɡɵɤɚ 
ɩɪɨɝɪɚɦɦɢɪɨвɚɧɢɹ ɢ ɧɚɫɬɪɨɣɤɢ ɧɚ ɨɫɨɛɟɧɧɨɫɬɢ 
ɝɨɥɨɫɚ ɞɢɤɬɨɪɚ. 

ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɚɹ ɫɪɟɞɚ CMU Sphinx4 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ Sphinx Д4Ж, ɹвɥɹɟɬɫɹ  
 

 

 

ɫɚɦɵɦ ɩɨɩɭɥɹɪɧɵɦ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɵɦ ɢɡ 
ɨɬɤɪɵɬɵɯ ɞвɢɠɤɨв. Ɉɧ ɪɚɡɪɚɛɨɬɚɧ в ɭɧɢвɟɪɫɢɬɟɬɟ 
Ʉɚɪɧɟɝɢ-Ɇɟɥɥɨɧɚ ɫ ɭɱɚɫɬɢɟɦ Ɇɚɫɫɚɱɭɫɟɬɫɤɨɝɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɫɬɢɬɭɬɚ ɢ Sun Microsystems. 

CMU Sphinx ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɭɫɥɨвɢɹɯ 
ɥɢɰɟɧɡɢɢ BSD, ɬ. ɟ. ɞɨɫɬɭɩɟɧ ɞɥɹ ɤɨɦɦɟɪɱɟɫɤɨɝɨ 
ɢ ɧɟɤɨɦɦɟɪɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨвɚɧɢɹ. Ɉɞɧɢɦ ɢɡ 
ɞɨɫɬɨɢɧɫɬв SpСТЧб ɹвɥɹɟɬɫɹ ɩɨɞɞɟɪɠɤɚ ɦɧɨɠɟɫɬвɚ 
ɹɡɵɤɨв ɢ ɫɩɨɫɨɛɧɨɫɬɶ ɫɨɡɞɚвɚɬɶ ɫвɨɢ ɫɨɛɫɬвɟɧɧɵɟ 
ɦɨɞɟɥɢ ɪɚɫɩɨɡɧɚвɚɬɟɥɟɣ ɪɟɱɢ.  

Sphinx-4, ɤɚɤ вɟɪɫɢɹ ɢɡ ɫɟɦɟɣɫɬвɚ CMU Sphinx 

[6], ɫɨɫɬɨɢɬ ɢɡ ɞвɭɯ ɤɨɦɩɨɧɟɧɬɨв: «ɬɪɟɧɟɪɚ» 
(trainer) ɢ ɞɟɤɨɞɟɪɚ. Ɍɪɟɧɟɪ ɫɨɡɞɚёɬ ɚɤɭɫɬɢɱɟɫɤɭɸ 
ɦɨɞɟɥɶ, ɚɞɚɩɬɢɪɨвɚɧɧɭɸ ɩɨɞ ɤɨɧɤɪɟɬɧɵɟ 
ɩɨɬɪɟɛɧɨɫɬɢ, ɚ ɞɟɤɨɞɟɪ вɵɩɨɥɧɹɟɬ ɫɨɛɫɬвɟɧɧɨ 
ɪɚɫɩɨɡɧɚвɚɧɢɟ. Ⱥɪɯɢɬɟɤɬɭɪɚ SpСТЧб-4 ɧɚ вɟɪɯɧɟɦ 
ɭɪɨвɧɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɫɬɚ. Ʉɚɤ ɩɨɤɚɡɚɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 1, ɨɧɚ вɤɥɸɱɚɟɬ FrontEnd, ɤɥɢɟɧɬɫɤɭɸ 
ɱɚɫɬɶ (ɩɪɢɥɨɠɟɧɢɟ), ɞɟɤɨɞɟɪ ɢ ɛɚɡɭ ɡɧɚɧɢɣ.  

Ȼɥɨɤ FrontEnd ɨɬвɟɱɚɟɬ ɡɚ ɫɛɨɪ, ɚɧɧɨɬɢɪɨвɚɧɢɟ 
ɢ ɨɛɪɚɛɨɬɤɭ вɯɨɞɧɵɯ ɞɚɧɧɵɯ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧ 
ɢɡвɥɟɤɚɟɬ ɨɛɴɟɤɬɵ ɢɡ вɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɱɬɟɧɢɹ 
ɫ ɩɨɦɨɳɶɸ ɞɟɤɨɞɟɪɚ. Ⱥɧɧɨɬɚɰɢɢ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ вɨ FrontEnd, вɤɥɸɱɚɸɬ в ɫɟɛɹ 
ɧɚɱɚɥɶɧɵɣ ɢ ɤɨɧɟɱɧɵɣ ɫɟɝɦɟɧɬɵ ɞɚɧɧɵɯ. 
Ɉɩɟɪɚɰɢɢ, вɵɩɨɥɧɹɟɦɵɟ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ, 
ɪɟɚɥɢɡɭɸɬ ɲɭɦɨɩɨɞɚвɥɟɧɢɟ, ɚвɬɨɦɚɬɢɱɟɫɤɭɸ 
ɪɟɝɭɥɢɪɨвɤɭ ɭɫɢɥɟɧɢɹ, ɚɧɚɥɢɡ Ɏɭɪɶɟ, 
ɫɩɟɤɬɪɚɥɶɧɭɸ ɮɢɥɶɬɪɚɰɢɸ Ɇɷɥɚ ɢ ɞɪ. 

Ȼɚɡɚ ɡɧɚɧɢɣ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ 
ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɞɟɤɨɞɟɪɚ. ɗɬɚ ɢɧɮɨɪɦɚɰɢɹ 
вɤɥɸɱɚɟɬ в ɫɟɛɹ ɚɤɭɫɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɢ ɦɨɞɟɥɶ 
ɹɡɵɤɚ. ȼ ɫвɨɸ ɨɱɟɪɟɞɶ ɞɟɤɨɞɟɪ ɦɨɠɟɬ ɩɨɫɥɚɬɶ 
ɤɨɦɚɧɞɭ ɛɚɡɟ ɡɧɚɧɢɣ, ɬɪɟɛɭɸɳɭɸ ɨɬ ɛɚɡɵ ɡɧɚɧɢɣ 
ɞɢɧɚɦɢɱɟɫɤɢ ɢɡɦɟɧɹɬɶ ɫɟɛɹ ɧɚ ɨɫɧɨвɟ ɪɟɡɭɥɶɬɚɬɨв 
ɩɨɢɫɤɚ. ɗɬɢ ɦɨɞɢɮɢɤɚɰɢɢ ɦɨɝɭɬ ɡɚɤɥɸɱɚɬɶɫɹ в 
ɩɟɪɟɤɥɸɱɟɧɢɢ ɚɤɭɫɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɢ/ɢɥɢ ɹɡɵɤɚ 
ɦɨɞɟɥɢ, ɚ ɬɚɤɠɟ ɨɛɧɨвɥɟɧɢɢ ɧɟɤɨɬɨɪɵɯ 
ɩɚɪɚɦɟɬɪɨв, ɧɚɩɪɢɦɟɪ, ɞɢɫɩɟɪɫɢɢ ɩɪɟɨɛɪɚɡɨвɚɧɢɹ 
ɞɥɹ ɚɤɭɫɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ.  
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Ɋɢɫɭɧɨɤ 1 – ɋɬɪɭɤɬɭɪɚ ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ CMU 

Sphinx4 

 

Ⱦɟɤɨɞɟɪ вɵɩɨɥɧɹɟɬ ɨɫɧɨвɧɭɸ ɱɚɫɬɶ ɪɚɛɨɬɵ. 
Ɉɧ ɫɱɢɬɵвɚɟɬ ɞɚɧɧɵɟ ɫ FrontEnd, ɫɨɩɨɫɬɚвɥɹɟɬ ɢɯ 
ɫ ɞɚɧɧɵɦɢ ɢɡ ɛɚɡɵ ɡɧɚɧɢɣ ɢ ɨɬɤɥɢɤɨɦ 
ɩɪɢɥɨɠɟɧɢɹ, ɚ ɬɚɤɠɟ вɵɩɨɥɧɹɟɬ ɩɨɢɫɤ в 
ɩɪɨɫɬɪɚɧɫɬвɟ ɧɚɢɛɨɥɟɟ вɟɪɨɹɬɧɵɯ 
ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ ɫɥɨв, ɤɨɬɨɪɵɟ вɯɨɞɹɬ в 
ɱɢɫɥɨ ɩɪɟɬɟɧɞɟɧɬɨв ɧɚ вɵɛɨɪ. Ɍɟɪɦɢɧ 

«ɩɪɨɫɬɪɚɧɫɬвɨ ɩɨɢɫɤɚ» ɨɡɧɚɱɚɟɬ ɨɩɢɫɚɧɢɟ 
ɧɚɢɛɨɥɟɟ вɟɪɨɹɬɧɵɯ ɩɨɫɥɟɞɨвɚɬɟɥɶɧɨɫɬɟɣ ɫɥɨв, 
ɤɨɬɨɪɵɟ ɞɢɧɚɦɢɱɟɫɤɢ ɨɛɧɨвɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɞɟɤɨɞɟɪɚ в ɩɪɨɰɟɫɫɟ ɞɟɤɨɞɢɪɨвɚɧɢɹ.  

ȼ ɨɬɥɢɱɢɟ ɨɬ ɦɧɨɠɟɫɬвɚ ɞɪɭɝɢɯ ɚɪɯɢɬɟɤɬɭɪ 
ɪɚɫɩɨɡɧɚвɚɬɟɥɟɣ ɪɟɱɢ SpСТЧб-4 ɩɨɡвɨɥɹɟɬ 
ɩɪɢɥɨɠɟɧɢɸ ɤɨɧɬɪɨɥɢɪɨвɚɬɶ ɦɧɨɠɟɫɬвɨ ɮɭɧɤɰɢɣ 
ɪɟɱɟвɨɝɨ ɞвɢɠɤɚ. ȼɨ вɪɟɦɹ ɞɟɤɨɞɢɪɨвɚɧɢɹ 
ɩɪɢɥɨɠɟɧɢɟ ɦɨɠɟɬ ɩɨɥɭɱɚɬɶ ɞɚɧɧɵɟ ɨɬ ɞɟɤɨɞɟɪɚ. 
ɗɬɢ ɞɚɧɧɵɟ ɩɨɡвɨɥɹɸɬ ɩɪɢɥɨɠɟɧɢɸ ɨɬɫɥɟɠɢвɚɬɶ, 
ɤɚɤ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɞɟɤɨɞɢɪɨвɚɧɢɹ, ɚ ɬɚɤɠɟ 
вɥɢɹɬɶ ɧɚ ɩɪɨɰɟɫɫ ɞɟɤɨɞɢɪɨвɚɧɢɹ ɞɨ ɟɝɨ 
ɡɚвɟɪɲɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢɥɨɠɟɧɢɟ ɦɨɠɟɬ 
ɨɛɧɨвɥɹɬɶ ɛɚɡɭ ɡɧɚɧɢɣ в ɥɸɛɨɟ вɪɟɦɹ. 

ɇɨ ɝɥɚвɧɵɦ ɞɨɫɬɨɢɧɫɬвɨɦ Sphinx ɹвɥɹɟɬɫɹ 
вɨɡɦɨɠɧɨɫɬɶ ɨɩɢɫɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 
ɪɚɫɩɨɡɧɚвɚɬɟɥɹ ɧɚ ɭɪɨвɧɟ ɮɨɪɦɚɥɶɧɵɯ ɦɨɞɟɥɟɣ, 
ɱɬɨ ɢ ɩɨɫɥɭɠɢɥɨ ɨɫɧɨвɚɧɢɟɦ ɞɥɹ вɵɛɨɪɚ Sphinx-4 

в ɤɚɱɟɫɬвɟ ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ. 
Ʌɢɧɝвɢɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɹвɥɹɟɬɫɹ ɨɫɧɨвɨɣ 

ɩɨɫɬɪɨɟɧɢɹ ɩɪɢɥɨɠɟɧɢɹ ɪɚɫɩɨɡɧɚɸɳɟɝɨ ɢ 
ɫɢɧɬɟɡɢɪɭɸɳɟɝɨ ɪɟɱɶ. 

Ʌɢɧɝвɢɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɫɨɫɬɨɢɬ ɢɡ ɫɥɨвɚɪɹ, 
ɹɡɵɤɨвɨɣ ɦɨɞɟɥɢ, ɫɩɢɫɤɚ ɮɨɧɟɦ ɢ ɩɪɨɱɢɯ ɡвɭɤɨв, 
ɨɛɭɱɚɸɳɟɝɨ ɦɧɨɠɟɫɬвɚ. Ɉɧɚ ɫɥɭɠɢɬ вɯɨɞɧɵɦɢ 
ɞɚɧɧɵɦɢ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɚɤɭɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. ȼ 
ɫɥɨвɚɪɟ ɫɨɞɟɪɠɢɬɫɹ ɫɩɢɫɨɤ ɫɥɨв ɢ ɬɪɚɧɫɤɪɢɩɰɢɢ ɤ 
ɧɢɦ. Ɍɪɚɧɫɤɪɢɩɰɢɢ ɞɨɥɠɧɵ ɫɨɫɬɨɹɬɶ 
ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɢɡ ɮɨɧɟɦ, ɤɨɬɨɪɵɟ ɩɪɢɫɭɬɫɬвɭɸɬ 
в ɫɩɢɫɤɟ ɮɨɧɟɦ. ɉɨɦɢɦɨ ɫɥɨв ɟɫɬɶ ɢ ɞɪɭɝɢɟ ɡвɭɤɢ, 
ɧɟ ɧɟɫɭɳɢɟ в ɫɟɛɟ ɫɦɵɫɥɨвɨɣ ɧɚɝɪɭɡɤɢ: ɡвɭɤɢ 
ɞɵɯɚɧɢɹ, ɪɚɡɥɢɱɧɵɣ ɲɭɦ. əɡɵɤɨвɚɹ ɦɨɞɟɥɶ – 

ɫɨвɨɤɭɩɧɨɫɬɶ вɟɪɨɹɬɧɨɫɬɟɣ ɩɨɹвɥɟɧɢɹ ɫɥɨв в 
ɪɟɱɢ. ȼ ɫɨɨɬвɟɬɫɬвɢɢ ɫɨ вɫɟɦɢ 
вɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɪɟɱɢ 
ɡɚɩɢɫɵвɚɟɬɫɹ ɚɭɞɢɨɛɚɡɚ ɢ ɨɧɚ ɨɮɨɪɦɥɹɟɬɫɹ в вɢɞɟ 

ɨɛɭɱɚɸɳɢɯ ɩɪɢɦɟɪɨв ɫ ɩɪɚвɢɥɶɧɵɦɢ ɨɬвɟɬɚɦɢ. 
Ʉɚɠɞɚɹ ɚɭɞɢɨɡɚɩɢɫɶ ɞɨɥɠɧɚ ɢɦɟɬɶ ɫвɨё ɬɟɤɫɬɨвɨɟ 
ɩɪɟɞɫɬɚвɥɟɧɢɟ. ɑɟɦ ɛɨɥɶɲɟ ɦɚɬɟɪɢɚɥɚ в 
ɚɭɞɢɨɛɚɡɟ, ɬɟɦ ɥɭɱɲɟ ɤɚɱɟɫɬвɨ ɪɚɫɩɨɡɧɚвɚɧɢɹ. 
ɗɥɟɦɟɧɬɵ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ 
ɥɢɧɝвɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 2. 

 

Ɋɢɫɭɧɨɤ 2 – ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ 
ɥɢɧɝвɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

Ɉɛɳɚɹ ɫɯɟɦɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢ ɫɢɧɬɟɡɚ 
ɪɟɱɢ 

ȼɡɚɢɦɨɞɟɣɫɬвɢɟ ɱɟɥɨвɟɤɚ ɢ ɤɨɦɩɶɸɬɟɪɚ 
ɨɫɭɳɟɫɬвɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɥɚвɢɚɬɭɪɵ, ɦɵɲɢ, 
ɦɨɧɢɬɨɪɚ, ɦɢɤɪɨɮɨɧɚ ɢ ɤɨɥɨɧɨɤ. ɋ ɩɨɦɨɳɶɸ 
ɦɢɤɪɨɮɨɧɚ ɢ ɩɨɞɫɢɫɬɟɦɵ ɨɬвɟɱɚɸɳɟɣ ɡɚ 
ɪɚɫɩɨɡɧɚвɚɧɢɟ ɪɟɱɢ ɩɨɥɶɡɨвɚɬɟɥɶ ɦɨɠɟɬ ввɨɞɢɬɶ 
ɝɨɥɨɫɨɦ ɬɟɤɫɬɵ ɩɪɨɝɪɚɦɦ ɧɚ ɹɡɵɤɟ 
ɩɪɨɝɪɚɦɦɢɪɨвɚɧɢɹ Pascal. Ɍɚɤɠɟ ɢɦɟɟɬɫɹ 
вɨɡɦɨɠɧɨɫɬɶ ɩɪɨɢɡвɨɞɢɬɶ ввɨɞ ɬɟɤɫɬɚ ɩɪɨɝɪɚɦɦɵ 
ɫ ɩɨɦɨɳɶɸ ɤɥɚвɢɚɬɭɪɵ. Ɋɟɱɟвɨɣ ɫɢɧɬɟɡ ɬɟɤɫɬɨв 
ɩɪɨɝɪɚɦɦ Pascal ɨɫɭɳɟɫɬвɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɤɨɥɨɧɨɤ ɢɥɢ ɧɚɭɲɧɢɤɨв ɢ ɩɪɢ ɩɨɦɨɳɢ 
ɩɨɞɫɢɫɬɟɦɵ ɫɢɧɬɟɡɚ ɪɟɱɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɦɨɠɧɨ 
ɧɚɫɬɪɨɢɬɶ ɫɤɨɪɨɫɬɶ ɢ ɝɪɨɦɤɨɫɬɶ ɱɬɟɧɢɹ ɬɟɤɫɬɨв 
ɩɪɨɝɪɚɦɦ. 

ɑɟɥɨвɟɤ ɨɬвɟɱɚɟɬ ɡɚ ввɨɞ ɬɟɤɫɬɨв ɩɪɨɝɪɚɦɦ 
ɫ ɩɨɦɨɳɶɸ ɤɥɚвɢɚɬɭɪɵ ɥɢɛɨ ɦɢɤɪɨɮɨɧɚ. 
Ʉɨɦɩɶɸɬɟɪ ɡɚɧɢɦɚɟɬɫɹ ɪɚɫɩɨɡɧɚвɚɧɢɟɦ ɪɟɱɢ, ɟɟ 
ɫɢɧɬɟɡɨɦ ɢ вɵвɨɞɨɦ ɪɟɡɭɥɶɬɚɬɨв ɧɚ ɮɨɪɦɵ 
ɩɪɢɥɨɠɟɧɢɹ, ɨɬɨɛɪɚɠɚɟɦɵɟ ɧɚ ɦɨɧɢɬɨɪɟ. ȼɨ 
вɪɟɦɹ ɪɚɛɨɬɵ, ɩɪɢɥɨɠɟɧɢɟ вɵвɨɞɢɬ ɪɚɡɥɢɱɧɭɸ 
ɫɥɭɠɟɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɯɨɞɟ ɪɚɫɩɨɡɧɚвɚɧɢɹ 
ɪɟɱɢ. 

Ȼɥɚɝɨɞɚɪɹ ɪɚɡɪɚɛɨɬɚɧɧɨɦɭ ɩɪɨɝɪɚɦɦɧɨɦɭ 
ɩɪɨɞɭɤɬɭ ɩɨɥɶɡɨвɚɬɟɥɶ ɦɨɠɟɬ ввɨɞɢɬɶ ɬɟɤɫɬɵ 
ɩɪɨɝɪɚɦɦ ɧɟ ɬɨɥɶɤɨ ɫ ɩɨɦɨɳɶɸ ɤɥɚвɢɚɬɭɪɵ, ɧɨ ɢ 
ɫ ɩɨɦɨɳɶɸ ɪɟɱɢ. ɑɬɨɛɵ ɧɟ ɧɚɩɪɹɝɚɬɶ ɡɪɟɧɢɟ ɢ 
ɩɪɨвɟɪɹɬɶ ɩɪɨɝɪɚɦɦɭ, ɩɨɥɶɡɨвɚɬɟɥɶ ɦɨɠɟɬ ɩɪɨɫɬɨ 
ɩɪɨɫɥɭɲɚɬɶ ɧɚɩɢɫɚɧɧɭɸ ɢɦ ɩɪɨɝɪɚɦɦɭ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ 
ɩɪɢɥɨɠɟɧɢɹ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 
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Ɋɢɫɭɧɨɤ 3 – Ɉɛɳɚɹ ɫɯɟɦɚ ɪɟɱɟвɨɝɨ ɢɧɬɟɪɮɟɣɫɚ 

Ɋɚɡɪɚɛɨɬɤɚ ɪɟɱɟɜɨɝɨ ɢɧɬɟɪɮɟɣɫɚ 

Ɋɚɡɪɚɛɚɬɵвɚɟɦɵɣ ɢɧɬɟɪɮɟɣɫ вɧɟɲɧɟ 
вɵɝɥɹɞɢɬ ɤɚɤ ɩɪɢɥɨɠɟɧɢɟ-ɛɥɨɤɧɨɬ, ɫɨɯɪɚɧɹɸɳɢɣ 
вɨɡɦɨɠɧɨɫɬɶ ввɨɞɚ ɬɟɤɫɬɚ ɫ ɩɨɦɨɳɶɸ 
ɤɥɚвɢɚɬɭɪɵ, ɚ ɬɚɤ ɠɟ ɩɨɡвɨɥɹɸɳɢɣ ввɨɞɢɬɶ 
ɬɟɤɫɬɵ ɩɪɨɝɪɚɦɦ ɫ ɩɨɦɨɳɶɸ ɪɟɱɢ, ɚ ɡɚɬɟɦ 
ɫɨɯɪɚɧɹɬɶ ɢɯ, ɨɡвɭɱɢвɚɬɶ ɢ ɨɬɩɪɚвɥɹɬɶ ɧɚ 
ɤɨɦɩɢɥɹɰɢɸ Д7Ж. 

ɂɧɬɟɪɮɟɣɫ ɩɪɢɥɨɠɟɧɢɹ, ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ 
ɪɢɫɭɧɤɟ 4, ɫɨɫɬɨɢɬ ɢɡ ɫɬɪɨɤɢ ɡɚɝɨɥɨвɤɚ, ɫɬɪɨɤɢ 
ɦɟɧɸ, ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ, ɤɧɨɩɨɤ ɞɥɹ 
ɚɤɬɢвɢɪɨвɚɧɢɹ ɪɟɠɢɦɨв ɫɢɧɬɟɡɚ ɢ ɪɚɫɩɨɡɧɚвɚɧɢɹ 
ɪɟɱɢ, ɚ ɬɚɤɠɟ ɧɟɛɨɥɶɲɨɣ ɨɛɥɚɫɬɢ ɫ вɵвɨɞɨɦ 
ɫɨɨɛɳɟɧɢɣ ɨ ɫɨɫɬɨɹɧɢɢ ɢɧɫɬɪɭɦɟɧɬɚ 
ɪɚɫɩɨɡɧɚвɚɧɢɹ.  
 

 
Ɋɢɫɭɧɨɤ 4 – ɂɧɬɟɪɮɟɣɫ ɩɪɢɥɨɠɟɧɢɹ 

ɪɚɫɩɨɡɧɚвɚɧɢɹ ɢ ɫɢɧɬɟɡɚ ɪɟɱɢ 

 

ɋɥɨвɚɪɶ в ɫɨɡɞɚɧɧɨɦ ɩɪɢɥɨɠɟɧɢɢ ɫɨɫɬɨɢɬ 
ɢɡ 100 ɨɫɧɨвɧɵɯ ɫɥɨв. ɂɡ ɷɬɢɯ ɫɥɨв ɢ 
ɫɨɫɬɚвɥɹɸɬɫɹ вɫɟ ɬɟɫɬɨвɵɟ ɩɪɟɞɥɨɠɟɧɢɹ, 
ɩɪɢɦɟɪɵ ɢ ɨɛɭɱɚɸɳɢɟ ɦɧɨɠɟɫɬвɚ.  

ȼ ɞɨɤɭɦɟɧɬɚɰɢɢ ɤ Sphinx4 ɫɤɚɡɚɧɨ, ɱɬɨ 
ɤɪɨɦɟ ɮɨɧɟɦ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɪɚɫɩɨɡɧɚвɚɧɢɹ 
ɫɥɨв, ɫɭɳɟɫɬвɭɸɬ ɟɳɟ 3 ɮɨɧɟɦɵ, ɤɨɬɨɪɵɟ ɧɟ 
ɹвɥɹɸɬɫɹ ɡвɭɤɚɦɢ: <s> - ɧɚɱɚɥɨ ɩɪɟɞɥɨɠɟɧɢɹ, 
<sil> - ɬɢɲɢɧɚ в ɫɟɪɟɞɢɧɟ ɩɪɟɞɥɨɠɟɧɢɹ, </s> - 

ɤɨɧɟɰ ɩɪɟɞɥɨɠɟɧɢɹ. ɉɨ ɫɭɬɢ, вɫɟ ɷɬɢ ɮɨɧɟɦɵ 

ɨɛɨɡɧɚɱɚɸɬ ɬɢɲɢɧɭ ɢ ɨɬɥɢɱɚɸɬɫɹ ɥɢɲɶ ɫвɨɢɦ 
ɩɨɥɨɠɟɧɢɟɦ в ɫɤɚɡɚɧɧɨɣ ɮɪɚɡɟ. ɋɢɫɬɟɦɚ 
ɨɩɪɟɞɟɥɹɟɬ ɢɯ ɫɚɦɚ ɢ ɩɨɥɶɡɨвɚɬɟɥɸ ɫɨвɟɪɲɟɧɧɨ 
ɧɟ ɧɚɞɨ ɨ ɧɢɯ ɛɟɫɩɨɤɨɢɬɶɫɹ. 

ȼ вɢɞɭ ɬɨɝɨ, ɱɬɨ ɝɪɚɦɦɚɬɢɤɭ Pascal ɧɟɬ 
вɨɡɦɨɠɧɨɫɬɢ ɩɪɢɫɩɨɫɨɛɢɬɶ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɝɪɚɦɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɢɫɩɨɥɶɡɭɟɦɨɣ в Sphinx4, 

ɢɡ-ɡɚ ɢɫɩɨɥɶɡɨвɚɧɢɹ ɩɪɚвɵɯ ɢ ɥɟвɵɯ ɪɟɤɭɪɫɢɣ, 
ɛɵɥɨ ɪɟɲɟɧɨ ɢɫɩɨɥɶɡɨвɚɬɶ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɭɸ 
ɹɡɵɤɨвɭɸ ɦɨɞɟɥɶ – N-ɝɪɚɦɦɧɭɸ (ɪɢɫ.5) [8-10]. 

 

 
Ɋɢɫɭɧɨɤ 5 – N-ɝɪɚɦɦɧɚɹ ɹɡɵɤɨвɚɹ ɦɨɞɟɥɶ 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 

Ⱦɥɹ ɬɟɫɬɢɪɨвɚɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɦɨɞɟɥɟɣ 
ɛɵɥɢ ɧɚɩɢɫɚɧɵ ɪɚɡɥɢɱɧɵɟ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ 
ɩɪɨɝɪɚɦɦɢɪɨвɚɧɢɹ Pascal. ɉɪɢɦɟɪ 
ɪɚɫɩɨɡɧɚвɚɟɦɵɯ ɚɭɞɢɨɮɚɣɥɨв, ɨɩɢɫɵвɚɸɳɢɯ 
ɪɟɱɟвɵɟ ɩɪɨɢɡɧɨɲɟɧɢɟ ɨɩɟɪɚɬɨɪɨв ɢɫɯɨɞɧɨɝɨ 
ɬɟɤɫɬɚ ɩɪɨɝɪɚɦɦɵ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 6. 

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɬɟɫɬɢɪɨвɚɧɢɹ ɫɨɫɬɨɹɬ 
ɢɡ ɡɚɩɢɫɚɧɧɵɯ ɮɪɚɡ ɢ ɢɯ ɬɟɤɫɬɨвɨɝɨ 
ɩɪɟɞɫɬɚвɥɟɧɢɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɝɪɚɦɦɧɵɣ 
ɩɪɨɞɭɤɬ ɦɨɝ ɢɯ ɫɨɩɨɫɬɚвɥɹɬɶ в ɯɨɞɟ ɬɟɫɬɢɪɨвɚɧɢɹ. 

 

 
Ɋɢɫɭɧɨɤ 6 – ɉɪɢɦɟɪɵ ɬɟɫɬɨвɵɯ ɚɭɞɢɨɮɚɣɥɨв 
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Ɉɞɧɢɦ ɢɡ ɤɥɸɱɟвɵɯ ɦɨɦɟɧɬɨв ɹвɥɹɟɬɫɹ ɬɨ, 
ɱɬɨ в вɢɞɟ ɬɟɫɬɨвɨɝɨ ɩɪɢɦɟɪɚ ɩɪɢɥɨɠɟɧɢɸ 
ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɚвɚɬɶ ɡɚɧɨвɨ ɡɚɩɢɫɚɧɧɵɟ 
ɩɪɢɦɟɪɵ, ɚ ɧɟ ɬɟ ɚɭɞɢɨɮɚɣɥɵ, ɧɚ ɤɨɬɨɪɵɯ 
ɩɪɨɢɡвɨɞɢɥɨɫɶ ɨɛɭɱɟɧɢɟ ɫɢɫɬɟɦɵ Д13Ж, ɱɬɨɛɵ ɧɟ 
ɩɨвɥɢɹɬɶ ɧɚ ɤɚɱɟɫɬвɨ ɪɟɡɭɥɶɬɚɬɨв ɬɟɫɬɢɪɨвɚɧɢɹ. 

ɋɭɬɶ ɷɤɫɩɟɪɢɦɟɧɬɚ ɡɚɤɥɸɱɚɥɚɫɶ в 
ɨɩɪɟɞɟɥɟɧɢɢ ɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬвɚ 
ɨɛɭɱɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɯɨɪɨɲɟɝɨ ɭɪɨвɧɹ 
ɪɚɫɩɨɡɧɚвɚɧɢɹ ɫɢɫɬɟɦɵ. Ƚɪɚɦɨɬɧɨ ɫɨɫɬɚвɥɟɧɧɚɹ 
ɹɡɵɤɨвɚɹ ɦɨɞɟɥɶ ɫɢɥɶɧɨ вɥɢɹɟɬ ɧɚ ɪɚɫɩɨɡɧɚвɚɧɢɟ 
ɪɟɱɢ, ɢ ɨɧɚ ɛɵɥɚ ɫɨɫɬɚвɥɟɧɚ ɢɡ ɫɩɢɫɤɚ ɫɚɦɵɯ 
ɱɚɫɬɨ вɫɬɪɟɱɚɸɳɢɯɫɹ ɤɨɧɫɬɪɭɤɰɢɣ ɹɡɵɤɚ Pascal. 

Ɉɞɧɚɤɨ ɟɳɟ ɛɨɥɟɟ ɫɭɳɟɫɬвɟɧɧɵɣ вɤɥɚɞ в ɤɚɱɟɫɬвɨ 
ɪɚɫɩɨɡɧɚвɚɧɢɹ ɪɟɱɢ вɧɨɫɢɬ ɚɤɭɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɢ 
ɩɨ вɚɠɧɨɫɬɢ ɨɧɚ ɡɚɧɢɦɚɟɬ ɩɟɪвɨɟ ɦɟɫɬɨ. ȼɚɠɧɨ 
ɨɛɭɱɢɬɶ ɦɨɞɟɥɶ ɬɚɤ, ɱɬɨɛɵ ɨɧɚ ɥɭɱɲɟ ɩɨɧɢɦɚɥɚ, 
ɱɬɨ ɝɨвɨɪɢɬ ɱɟɥɨвɟɤ ɢ ɤɚɤ вɧɟ ɡɚвɢɫɢɦɨɫɬɢ ɨɬ 
ɨɤɪɭɠɟɧɢɹ ɢɥɢ ɝɨвɨɪɹɳɟɝɨ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
вɟɥɚɫɶ ɪɚɡɪɚɛɨɬɤɚ ɨɞɧɨɞɢɤɬɨɪɧɵɯ ɚɤɭɫɬɢɱɟɫɤɢɯ 
ɦɨɞɟɥɟɣ в ɫɩɨɤɨɣɧɨɦ ɨɤɪɭɠɟɧɢɢ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ 
ɩɨвɵɲɚɟɬ ɲɚɧɫɵ ɧɚ вɟɪɧɨɟ ɪɚɫɩɨɡɧɚвɚɧɢɟ ɪɟɱɢ. 

ȼɫɟɝɨ в ɬɟɫɬɨвɨɣ ɩɪɨɝɪɚɦɦɟ ɛɵɥɨ 144 
ɫɥɨвɚ, ɢ ɚɭɞɢɨɡɚɩɢɫɶ ɞɥɢɥɚɫɶ 123,67 ɫɟɤɭɧɞ. 
Ʉɚɠɞɚɹ ɢɡ ɚɤɭɫɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɩɪɨɯɨɞɢɥɚ ɪɹɞ 
ɬɟɫɬɨв ɫ ɢɫɩɨɥɶɡɨвɚɧɢɟɦ ɞвɭɯ ɹɡɵɤɨвɵɯ ɦɨɞɟɥɟɣ. 
ɉɟɪвɚɹ – ɦɨɞɟɥɶ, ɩɨɫɬɪɨɟɧɧɚɹ ɧɚ ɫɥɨвɚɯ, вɬɨɪɚɹ – 

ɩɨ ɱɚɫɬɨ вɫɬɪɟɱɚɸɳɢɦɫɹ ɫɥɨвɨɫɨɱɟɬɚɧɢɹɦ. 
ɉɟɪвɵɣ ɬɟɫɬ ɩɪɨвɨɞɢɥɫɹ ɫ ɚɤɭɫɬɢɱɟɫɤɨɣ 

ɦɨɞɟɥɶɸ, ɨɛɭɱɟɧɧɨɣ ɧɚ 100 ɚɭɞɢɨɮɚɣɥɚɯ. ɇɚ ɷɬɨɣ 
ɦɚɥɟɧɶɤɨɣ ɦɨɞɟɥɢ ɹɫɧɨ вɢɞɧɨ, ɱɬɨ ɩɪɢ ɦɚɥɨɦ 
ɤɨɥɢɱɟɫɬвɟ ɨɛɭɱɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ, ɪɚɫɩɨɡɧɚвɚɧɢɟ 
ɛɭɞɟɬ ɫɢɥɶɧɨ ɡɚвɢɫɟɬɶ ɨɬ ɤɚɱɟɫɬвɚ ɹɡɵɤɨвɨɣ 
ɦɨɞɟɥɢ. ɉɪɢ ɩɥɨɯɨɣ ɹɡɵɤɨвɨɣ ɦɨɞɟɥɢ ɩɪɨɰɟɧɬ 
ɨɲɢɛɤɢ ɫɨɫɬɚвɢɥ 48,96% Д12Ж, ɚ ɩɪɢ ɯɨɪɨɲɟɣ – 

37,44%. 

ȼɬɨɪɨɣ ɬɟɫɬ ɩɪɨвɨɞɢɥɫɹ ɫ ɚɤɭɫɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɶɸ, ɨɛɭɱɟɧɧɨɣ ɧɚ 293 ɚɭɞɢɨɮɚɣɥɚɯ. ɇɚ ɷɬɨɣ 
ɦɨɞɟɥɢ ɬɚɤɠɟ вɢɞɧɚ ɡɚвɢɫɢɦɨɫɬɶ ɤɚɱɟɫɬвɚ 
ɪɚɫɩɨɡɧɚвɚɧɢɹ ɨɬ ɹɡɵɤɨвɨɣ ɦɨɞɟɥɢ. ɉɪɢ ɩɥɨɯɨɣ 
ɦɨɞɟɥɢ ɨɲɢɛɤɚ ɫɨɫɬɚвɢɥɚ 12,96%, ɚ ɩɪɢ ɯɨɪɨɲɟɣ 
– 2,88%. 

Ɍɪɟɬɢɣ ɬɟɫɬ ɩɪɨвɨɞɢɥɫɹ ɫ ɚɤɭɫɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɶɸ, ɨɛɭɱɟɧɧɨɣ ɧɚ 500 ɚɭɞɢɨɮɚɣɥɚɯ ɢ ɧɚ 
ɷɬɨɦ ɬɟɫɬɟ ɭɠɟ ɧɟ ɬɚɤ ɡɚɦɟɬɧɚ ɪɚɡɧɢɰɚ в ɤɚɱɟɫɬвɟ 
ɪɚɫɩɨɡɧɚвɚɧɢɹ в ɡɚвɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨв 
ɦɨɞɟɥɟɣ. ɉɪɢ ɩɥɨɯɨɣ ɦɨɞɟɥɢ ɨɲɢɛɤɚ ɫɨɫɬɚвɢɥɚ 
7,2 %, ɚ ɩɪɢ ɯɨɪɨɲɟɣ – 2,87%. ɗɬɨ ɦɨɠɟɬ ɫɤɚɡɚɬɶ 
ɨ ɬɨɦ, ɱɬɨ ɱɟɦ ɛɨɥɶɲɟ ɢɦɟɟɬɫɹ ɨɛɭɱɚɸɳɟɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɬɟɦ ɦɟɧɶɲɟ ɪɚɫɩɨɡɧɚвɚɧɢɟ ɡɚвɢɫɢɬ ɨɬ 
ɤɚɱɟɫɬвɚ ɹɡɵɤɨвɨɣ ɦɨɞɟɥɢ. 

ȼɫɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨвɟɞɟɧɧɵɯ ɬɟɫɬɨв 
ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 7 – 10. 

Ɉɞɧɢɦ ɢɡ вɚɠɧɵɯ ɚɫɩɟɤɬɨв ɪɚɫɩɨɡɧɚвɚɧɢɹ 
ɪɟɱɢ ɹвɥɹɟɬɫɹ ɨɰɟɧɤɚ ɫɤɨɪɨɫɬɢ ɪɚɫɩɨɡɧɚвɚɧɢɹ 
ɪɟɱɢ ɢ ɤɨɥɢɱɟɫɬвɨ ɩɨɬɪɟɛɥɹɟɦɨɣ ɨɩɟɪɚɬɢвɧɨɣ 
ɩɚɦɹɬɢ.  

ȼɫɟ ɡɧɚɱɟɧɢɹ ɧɚ ɞɢɚɝɪɚɦɦɟ в ɫɟɤɭɧɞɚɯ ɢ ɩɨ 
ɧɟɣ ɦɵ ɦɨɠɟɦ ɫɭɞɢɬɶ, ɱɬɨ ɫ ɭвɟɥɢɱɟɧɢɟɦ 

ɤɨɥɢɱɟɫɬвɚ ɨɛɭɱɚɸɳɢɯ ɚɭɞɢɨɡɚɩɢɫɟɣ 
ɭвɟɥɢɱɢвɚɟɬɫɹ ɢ вɪɟɦɹ ɪɚɫɩɨɡɧɚвɚɧɢɹ ɪɟɱɢ. 
Ʌɸɛɨɟ ɢɡ ɡɧɚɱɟɧɢɣ ɧɚ ɞɢɚɝɪɚɦɦɟ ɦɟɧɶɲɟ, ɱɟɦ 
вɪɟɦɹ, ɡɚɬɪɚɱɟɧɧɨɟ ɧɚ ɩɪɨɢɡɧɟɫɟɧɢɟ ɪɟɱɢ, ɱɬɨ 
ɹвɥɹɟɬɫɹ ɯɨɪɨɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ. 

 

 
Ɋɢɫɭɧɨɤ 7 – ɉɪɨɰɟɧɬ вɨɡɦɨɠɧɨɣ ɨɲɢɛɤɢ 

ɪɚɫɩɨɡɧɚвɚɧɢɹ 

 

 
Ɋɢɫɭɧɨɤ 8 – ɉɨɬɪɟɛɥɹɟɦɚɹ ɩɪɢɥɨɠɟɧɢɟɦ ɩɚɦɹɬɶ в 

ɦɟɝɚɛɚɣɬɚɯ ɩɪɢ ɪɚɫɩɨɡɧɚвɚɧɢɢ ɪɟɱɢ 
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Ɋɢɫɭɧɨɤ 9 – ȼɪɟɦɹ ɪɚɫɩɨɡɧɚвɚɧɢɹ ɦɨɞɟɥɹɦɢ 
ɚɭɞɢɨɡɚɩɢɫɢ ɞɥɢɬɟɥɶɧɨɫɬɶɸ 123,67 ɫɟɤɭɧɞɵ 

Ʉɨɥɢɱɟɫɬвɨ ɩɨɬɪɟɛɥɹɟɦɨɣ ɩɚɦɹɬɢ ɹвɧɨ ɧɟ 
ɡɚвɢɫɢɬ ɨɬ ɤɚɱɟɫɬвɚ ɦɨɞɟɥɟɣ ɢ ɨɬ ɤɨɥɢɱɟɫɬвɚ 
ɨɛɭɱɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ. ȼɫɟɝɨ ɩɪɢɥɨɠɟɧɢɸ ɛɵɥɨ 
вɵɞɟɥɟɧɨ 400ɦɛ ɨɩɟɪɚɬɢвɧɨɣ ɩɚɦɹɬɢ ɢ вɨ вɫɟɯ 
ɫɥɭɱɚɹɯ ɤɨɥɢɱɟɫɬвɨ ɩɨɬɪɟɛɥɹɟɦɨɣ 
ɪɚɡɪɚɛɚɬɵвɚɟɦɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɩɪɨɞɭɤɬɨɦ 
ɩɚɦɹɬɢ ɩɪɢɛɥɢɠɚɥɨɫɶ ɤ ɷɬɨɦɭ ɩɨɪɨɝɭ. 

Вɵɜɨɞɵ 

 ɋɪɟɞɫɬвɚɦɢ ɫɢɫɬɟɦɵ Sphinx ɛɵɥɢ 
ɪɚɡɪɚɛɨɬɚɧɵ ɹɡɵɤɨвɵɟ ɢ ɚɤɭɫɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɞɥɹ 
ɫɥɨвɚɪɹ в 101 ɫɥɨвɨ. ȼ ɪɚɛɨɬɟ ɛɵɥ вɵɩɨɥɧɟɧ 
ɚɧɚɥɢɡ ɷɮɮɟɤɬɢвɧɨɫɬɢ ɫɨɡɞɚɧɧɵɯ ɦɨɞɟɥɟɣ ɫ 
ɩɨɦɨɳɶɸ ɪɹɞɚ ɬɟɫɬɨв ɫɢɫɬɟɦɵ Sphinx ɧɚ 
ɪɟɚɥɶɧɨɦ ɩɪɢɦɟɪɟ ɩɪɨɝɪɚɦɦɵ. Ɍɟɫɬɢɪɨвɚɧɢɟ 
ɩɨɤɚɡɚɥɨ, ɱɬɨ ɞɚɧɧɚɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɚɹ ɫɪɟɞɚ 
ɩɪɢɝɨɞɧɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɢɥɨɠɟɧɢɣ 
ɪɚɫɩɨɡɧɚвɚɧɢɹ ɪɟɱɢ. Ʉɚɱɟɫɬвɨ ɪɚɫɩɨɡɧɚвɚɧɢɹ 
ɡɚвɢɫɢɬ ɨɬ ɹɡɵɤɨвɨɣ ɦɨɞɟɥɢ ɢ, ɝɥɚвɧɵɦ ɨɛɪɚɡɨɦ, 
ɨɬ ɚɤɭɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. ȼɚɠɧɨ вɧɢɦɚɬɟɥɶɧɨ 
ɩɨɞɛɢɪɚɬɶ ɨɛɭɱɚɸɳɢɟ ɞɚɧɧɵɟ. 
Ⱦɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɩɪɟɞɫɬɚвɥɹɟɬ 
ɫɨɛɨɣ ɨɞɧɨɞɢɤɬɨɪɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ ввɨɞɚ ɢ 
вɵвɨɞɚ ɬɟɤɫɬɨв ɩɪɨɝɪɚɦɦ ɪɟɱɶɸ, ɚ ɬɚɤɠɟ 
ɩɨɡвɨɥɹɟɬ ɪɟɞɚɤɬɢɪɨвɚɬɶ ɢɯ ɢ ɨɬɩɪɚвɥɹɬɶ ɧɚ 
ɤɨɦɩɢɥɹɰɢɸ. ɉɪɢɥɨɠɟɧɢɟ ɦɨɠɟɬ ɩɨɫɥɭɠɢɬɶ 
ɯɨɪɨɲɢɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ 
вɡɚɢɦɨɞɟɣɫɬвɢɹ ɩɨɥɶɡɨвɚɬɟɥɹ ɫ ɤɨɦɩɶɸɬɟɪɨɦ вɨ 
вɪɟɦɹ ɧɚɩɢɫɚɧɢɹ ɩɪɨɝɪɚɦɦ ɧɚ ɹɡɵɤɟ 
Pascal.Ʉɨɥɢɱɟɫɬвɨ ɩɨɬɪɟɛɥɹɟɦɨɣ ɩɚɦɹɬɢ ɹвɧɨ ɧɟ 
ɡɚвɢɫɢɬ ɨɬ ɤɚɱɟɫɬвɚ ɦɨɞɟɥɟɣ ɢ ɨɬ ɤɨɥɢɱɟɫɬвɚ 
ɨɛɭɱɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ. ȼɫɟɝɨ ɩɪɢɥɨɠɟɧɢɸ ɛɵɥɨ 
вɵɞɟɥɟɧɨ 400ɦɛ ɨɩɟɪɚɬɢвɧɨɣ ɩɚɦɹɬɢ ɢ вɨ вɫɟɯ 
ɫɥɭɱɚɹɯ ɤɨɥɢɱɟɫɬвɨ ɩɨɬɪɟɛɥɹɟɦɨɣ 
ɪɚɡɪɚɛɚɬɵвɚɟɦɵɦ ɩɪɨɝɪɚɦɦɧɵɦ 

Ʌɢɬɟɪɚɬɭɪɚ 
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Bakalenko V., Fedyaev O. Speech interface for intellectualization of computer programs input. The 

article describes the system of voice input of a program text in a programming language. Programmers 

seem speech interface more natural way to set a program source code. The core of interface is acoustic-

linguistic model of automatic speech recognition. 
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