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АɇɇɈɌАɐɂə 

 

ɐɟɥɶ ɪɚɛɨɬɵ – ɢɫɫɥɟɞɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɪɟɱɢ, ɚ ɬɚɤɠɟ 

ɪɚɡɪɚɛɨɬɤɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɥɨɜ ɜ 

ɚɭɞɢɨɡɚɩɢɫɹɯ. 

 Ɋɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɝɢɛɪɢɞɧɨɣ ɋɆɆ-ɧɟɣɪɨɫɟɬɢ, ɩɨɥɭɱɟɧɧɵɣ ɩɭɬёɦ 

ɫɦɟɲɢɜɚɧɢɹ ɚɥɝɨɪɢɬɦɨɜ ɫɤɪɵɬɨɣ ɦɚɪɤɨɜɫɤɨɣ ɦɨɞɟɥɢ ɢ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ. Ɋɟɲɟɧ 

ɩɪɚɤɬɢɱɟɫɤɢɣ ɩɪɢɦɟɪ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɪɟɱɢ, ɪɟɚɥɢɡɨɜɚɧ ɩɪɨɝɪɚɦɦɧɵɣ 

ɦɨɞɭɥɶ, ɪɟɲɚɸɳɢɣ ɩɨɫɬɚɜɥɟɧɧɭɸ ɡɚɞɚɱɭ, ɩɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ 

ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɦɨɞɭɥɹ ɢ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɨɝɪɚɦɦɧɵɯ ɨɛɟɫɩɟɱɟɧɢɣ. 

 Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɪɟɱɢ, ɡɜɭɤ, ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ, ɫɤɪɵɬɚɹ 

ɦɚɪɤɨɜɫɤɚɹ ɦɨɞɟɥɶ, ɚɭɞɢɨɡɚɩɢɫɶ, ɫɢɧɚɩɫ, ɧɟɣɪɨɧ, ɨɛɭɱɚɸɳɚɹ ɜɵɛɨɪɤɚ, ɦɚɬɪɢɰɚ 

ɜɟɫɨɜ.  

 

ANNOTATION 

 

The purpose of the work is the study of speech recognition algorithms, as well 

as the development of our own algorithm for solving the problem of word recognition 

in audio recordings. 

An algorithm is developed for a hybrid HMM neural network, obtained by 

mixing the algorithms of a hidden markov model and a neural network. A practical 

example of the speech recognition problem is solved, a software module that solves the 

task is implemented, a comparative analysis of the developed module and existing 

software is performed. 

Keywords: speech recognition, sound, neural network, hidden markov model, 

audio recording, synapse, neuron, training set, weight matrix. 
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ȼȼȿȾȿɇɂȿ 

 

Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɪɟɱɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟɨɬɴɟɦɥɟɦɭɸ ɱɚɫɬɶ ɱɟɥɨɜɟɱɟɫɤɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɪɟɱɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ 

ɚɤɬɭɚɥɶɧɵɯ ɢ ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜ ɨɛɥɚɫɬɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ 

ɢɧɬɟɥɥɟɤɬɚ, ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɢ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ. Ɂɚɞɚɱɚ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɪɟɱɢ 

ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɡɚɞɚɱ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɡɚɞɚɱɢ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ: ɨɩɬɢɱɟɫɤɨɟ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɫɢɦɜɨɥɨɜ, ɢɞɟɧɬɢɮɢɤɚɰɢɹ 

ɥɸɞɟɣ ɩɨ ɥɢɰɚɦ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɨɬɩɟɱɚɬɤɨɜ ɩɚɥɶɰɟɜ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɪɟɱɢ, 

ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɧɨɦɟɪɨɜ ɚɜɬɨɦɨɛɢɥɟɣ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɴɟɤɬɨɜ ɥɚɧɞɲɚɮɬɚ ɢ 

ɞɪɭɝɢɟ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɟɲɚɟɬɫɹ ɡɚɞɚɱɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɥɨɜ ɜ ɚɭɞɢɨɡɚɩɢɫɹɯ. 

Ƚɥɚɜɧɵɣ ɜɨɩɪɨɫ ɬɟɨɪɢɢ ɫɥɭɯɚ: ɤɚɤɢɟ ɚɥɝɨɪɢɬɦɵ ɢɫɩɨɥɶɡɭɟɬ ɦɨɡɝ ɞɥɹ 

ɚɧɚɥɢɡɚ ɛɵɫɬɪɨ ɦɟɧɹɸɳɢɯɫɹ ɡɜɭɤɨɜ ɨɤɪɭɠɚɸɳɟɝɨ ɧɚɫ ɦɢɪɚ? ɋɥɭɯɨɜɵɟ ɧɟɣɪɨɧɵ 

ɫɨɯɪɚɧɹɸɬ ɩɨɞɪɨɛɧɭɸ ɜɪɟɦɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɡɜɭɤɨɜɵɯ ɨɫɨɛɟɧɧɨɫɬɹɯ, ɧɨ ɦɵ 

ɧɟ ɡɧɚɟɦ, ɤɚɤ ɦɨɡɝ ɢɫɩɨɥɶɡɭɟɬ ɟɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɡɜɭɤɚ. 

Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɪɟɱɢ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɱɟɥɨɜɟɱɟɫɤɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ: ɜ ɝɨɥɨɫɨɜɨɦ ɧɚɛɨɪɟ ɤɨɦɚɧɞ, ɜ ɫɢɫɬɟɦɚɯ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɪɟɱɟɜɨɝɨ 

ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɹ, ɞɢɤɬɨɜɤɟ ɬɟɤɫɬɨɜ, ɜ ɝɨɥɨɫɨɜɨɦ ɭɩɪɚɜɥɟɧɢɢ ɪɚɡɥɢɱɧɨɣ 

ɬɟɯɧɢɤɨɣ ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɡɚɞɚɱɚɯ. 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɞɢɫɫɟɪɬɚɰɢɢ ɩɪɢɜɨɞɹɬɫɹ ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ 

ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ. Ɍɚɤɠɟ ɜ ɷɬɨɣ ɝɥɚɜɟ 

ɞɚɟɬɫɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɦɟɬɨɞɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ, ɢ ɭɤɚɡɵɜɚɸɬɫɹ 

ɨɫɨɛɟɧɧɨɫɬɢ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɪɟɱɢ. 

ȼɨ ɜɬɨɪɨɣ ɢ ɬɪɟɬɶɟɣ ɝɥɚɜɚɯ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɞɜɚ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɯ 

ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɪɟɱɢ: ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ ɢ ɫɤɪɵɬɵɟ 

ɦɚɪɤɨɜɫɤɢɟ ɦɨɞɟɥɢ. 

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɚɥɝɨɪɢɬɦ ɝɢɛɪɢɞɧɨɣ ɋɆɆ-ɧɟɣɪɨɫɟɬɢ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɨɛɴɟɞɢɧɟɧɢɟ ɩɨɞɯɨɞɨɜ, ɨɩɢɫɚɧɧɵɯ ɜ ɬɪɟɬɶɟɣ ɢ ɱɟɬɜёɪɬɨɣ 
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ɝɥɚɜɟ. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 

ɫɥɨɜ ɜ ɚɭɞɢɨɡɚɩɢɫɹɯ. 

ȼ ɩɹɬɨɣ ɝɥɚɜɟ ɪɟɲɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢɣ ɩɪɢɦɟɪ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɪɟɱɢ 

– ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɥɨɜ ɜ ɚɭɞɢɨɡɚɩɢɫɹɯ.  

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɡɚɞɚɱɢ ɢ ɜɵɩɨɥɧɟɧɢɹ ɫɟɪɢɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 

ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɵɥ ɫɨɡɞɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ, ɪɟɚɥɢɡɭɸɳɢɣ ɪɚɛɨɬɭ 

ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɝɢɛɪɢɞɧɨɣ ɋɆɆ-ɧɟɣɪɨɫɟɬɢ. ȼ ɲɟɫɬɨɣ ɝɥɚɜɟ 

ɨɩɢɫɵɜɚɟɬɫɹ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ, ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ 

ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɦɨɞɭɥɹ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɟɝɨ ɪɚɛɨɬɵ. Ɍɚɤɠɟ ɜɵɩɨɥɧɹɟɬɫɹ 

ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢ ɞɜɭɯ 

ɩɨɩɭɥɹɪɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɪɟɱɢ ɩɨ ɫɥɟɞɭɸɳɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ: 

ɫɤɨɪɨɫɬɶ ɪɚɫɩɨɡɧɚɜɚɧɢɹ, ɬɨɱɧɨɫɬɶ ɪɚɫɩɨɡɧɚɜɚɧɢɹ, ɤɨɥɢɱɟɫɬɜɨ ɥɨɠɧɵɯ 

ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ ɥɨɠɧɵɯ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɫɪɚɛɚɬɵɜɚɧɢɣ (ɬ.ɧ. ɨɲɢɛɨɤ ɩɟɪɜɨɝɨ ɢ 

ɜɬɨɪɨɝɨ ɪɨɞɚ).  

 Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ.  
ȼ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɨɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɫɬɭɩɚɸɬ ɦɟɬɨɞɵ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɪɟɱɢ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ.  
ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɥɨɜ ɜ 

ɚɭɞɢɨɡɚɩɢɫɹɯ. 

ɐɟɥɶ ɪɚɛɨɬɵ. 
ɐɟɥɶɸ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ 

ɚɥɝɨɪɢɬɦɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɪɟɱɢ. 

ɑɬɨɛɵ ɞɨɫɬɢɱɶ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ: 

 ɂɡɭɱɢɬɶ ɩɨɫɬɚɧɨɜɤɭ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ ɢ ɨɫɧɨɜɧɵɟ ɚɥɝɨɪɢɬɦɵ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ;  

 Ɋɚɫɫɦɨɬɪɟɬɶ ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ – ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɫɥɨɜ ɜ 

ɚɭɞɢɨɡɚɩɢɫɹɯ; 
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 Ɋɚɡɪɚɛɨɬɚɬɶ ɚɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɪɟɱɢ ɧɚ ɨɫɧɨɜɟ 

ɫɤɪɵɬɵɯ ɦɚɪɤɨɜɫɤɢɯ ɦɨɞɟɥɟɣ ɢ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ; 

 ɋɨɡɞɚɬɶ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɪɟɚɥɢɡɭɸɳɟɟ ɪɚɛɨɬɭ ɩɪɟɞɥɨɠɟɧɧɨɝɨ 

ɚɥɝɨɪɢɬɦɚ; 

 Ɋɟɲɢɬɶ ɩɪɚɤɬɢɱɟɫɤɭɸ ɡɚɞɚɱɭ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɥɨɜ ɜ ɚɭɞɢɨɡɚɩɢɫɹɯ;  

 ȼɵɩɨɥɧɢɬɶ ɫɪɚɜɧɟɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢ ɞɜɭɯ 

ɩɨɩɭɥɹɪɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɪɟɱɢ;  

 ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɡɚɞɚɱɢ. 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɢ ɩɪɚɤɬɢɱɟɫɤɚɹ ɰɟɧɧɨɫɬɶ. 
ȼ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɩɪɟɞɥɨɠɟɧ ɚɥɝɨɪɢɬɦ ɝɢɛɪɢɞɧɨɣ ɋɆɆ-

ɧɟɣɪɨɫɟɬɢ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɴɟɞɢɧɟɧɢɟ ɩɨɞɯɨɞɨɜ ɫɤɪɵɬɵɯ 

ɦɚɪɤɨɜɫɤɢɯ ɦɨɞɟɥɟɣ ɢ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɝɢɛɪɢɞɧɵɣ ɚɥɝɨɪɢɬɦ 

ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɢ ɭɜɟɥɢɱɢɬɶ ɬɨɱɧɨɫɬɶ ɪɚɫɩɨɡɧɚɜɚɧɢɹ. 

Ɋɟɲɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ ɨɛɥɟɝɱɟɧɢɢ 

ɜɜɨɞɚ ɡɚɦɟɬɨɤ ɧɚ ɦɨɛɢɥɶɧɵɯ ɬɟɥɟɮɨɧɚɯ, ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɚɯ ɢɥɢ 

ɪɟɱɟɜɵɯ ɩɨɦɨɳɧɢɤɨɜ. 

Ɍɚɤɠɟ ɫɢɫɬɟɦɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɥɨɜ ɦɨɠɟɬ ɛɵɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɚ ɜ ɪɚɛɨɬɭ 

ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɤɨɧɫɭɥɶɬɚɧɬɨɜ ɧɚ web-ɫɚɣɬɚɯ. ɉɨɞɨɛɧɚɹ ɫɢɫɬɟɦɚ ɩɨɡɜɨɥɢɬ 

ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ, ɤɨɬɨɪɨɟ ɨɛɵɱɧɨ ɬɪɚɬɢɬɫɹ ɧɚ ɪɭɤɨɩɢɫɧɵɣ ɜɜɨɞ. 
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ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɂɧɫɬɢɬɭɬ ɦɚɬɟɦɚɬɢɤɢ ɢ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɢɧɮɨɪɦɚɬɢɤɢ 

Ȼɚɡɨɜɚɹ ɤɚɮɟɞɪɚ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

 

ɍɌȼȿɊɀȾȺЮ                    

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

                                                                                   _______ / ȼ.ȼ. Шɚɣɞɭɪɨɜ 

«_____» __________2020 ɝ. 

 

ɆАȽɂɋɌȿɊɋɄАə ȾɂɋɋȿɊɌАɐɂə 

 

ɂɋɋɅȿȾɈȼАɇɂȿ ɆȿɌɈȾɈȼ Ɋȿɒȿɇɂə ɁАȾАɑɂ 
ɊАɋɉɈɁɇАȼАɇɂə Ɋȿɑɂ 

 

ɇɚɩɪɚɜɥеɧие 02.04.01 Ɇɚɬɟɦɚɬɢɤɚ ɢ ɤɨɦɩɶɸɬɟɪɧɵɟ ɧɚɭɤɢ 

Ɇɚɝиɫɬеɪɫɤɚя ɩɪɨɝɪɚɦɦɚ 02.04.01.02 ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɦɚɬɟɦɚɬɢɤɚ 

 

 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ,  

ɤɚɧɞɢɞɚɬ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɧɚɭɤ,  

ɞɨɰɟɧɬ                                       ɂ.ȼ. Ȼɚɪɚɧɨɜɚ 

 

ȼɵɩɭɫɤɧɢɤ      ____ _________   / ɋ.ȼ. Ƚɢɥɢɧ 

 

 

 

Ʉɪɚɫɧɨɹɪɫɤ 2020 

 


