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ʆʨʛʢʦʤʠʪʝʪ: ʂʨʘʚʯʝʥʢʦ ʆ.ɸ., ʧʨʦʨʝʢʪʦʨ ʧʦ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï  
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ʉʝʨʛʝʝʥʢʦ ʉ.ʅ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʊʄʊʄʆ; 
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ʊʫʰʢʘʥʦʚʘ ʆ.ʉ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʇʆɺʊ; 

ʂʣʠʤʝʥʢʦ ʄ.ʖ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʇɻʉɻʠʌ; 

ʇʘʭʦʤʦʚʘ ɸ.ɸ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʇʀʄ; 

ʉʠʜʦʨʦʚʘ ɽ.ɺ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʅɻʊʠʊ; 

ɸʩʪʘʭʦʚʘ ʄ.ʅ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʉʉʠʋʂ; 

ɺʦʩʪʦʢʦʚʘ ʄ.ʂ., ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ ʆʇʀ ʀʎ çʉʇʊè ï ʩʝʢʨʝʪʘʨʴ. 
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ˮ˹̅˻˾˸ˢ̇ˮ˻˹˹˻π́ ˩˶˩˴˻˸˸̂˹ˮ˴ˢ̇ˮ˻˹˹̍˩ 
́˩̆˹˻˶˻˥ˮˮ 

ʋɼʂ 622.692.4.053 

ʂʆʅʊʈʆʃʔ ʋʏɸʉʊʂɸ ʄɸɻʀʉʊʈɸʃʔʅʆɻʆ ɻɸɿʆʇʈʆɺʆɼɸ 

ɸ.ɻ. ɸʜʘʤʷʥ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʉʅʠʇ ʢ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʛʘʟʦʧʨʦʚʦʜʘʤ ʦʪʥʦʩʷʪ 

ʪʨʫʙʦʧʨʦʚʦʜʳ ʠ ʦʪʚʝʪʚʣʝʥʠʷ (ʦʪʚʦʜʳ) ʦʪ ʥʠʭ ʜʠʘʤʝʪʨʦʤ ʜʦ 1420 ʤʤ ʩ ʠʟ-

ʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʥʝ ʙʦʣʝʝ 10 ʄʇʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

ɺ ʩʦʩʪʘʚ ʧʦʜʟʝʤʥʦʛʦ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ ʚʭʦʜʷʪ ʣʠʥʝʡʥʘʷ 

ʯʘʩʪʴ ʠ ʥʘʟʝʤʥʳʝ ʦʙʲʝʢʪʳ, ʩʭʝʤʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ: 

1 ï ʛʘʟʦʚʘʷ ʩʢʚʘʞʠʥʘ ʩʦ çh ʣʝʡʬʦʤè; 2 ï ʛʘʟʦʩʙʦʨʥʳʡ ʧʫʥʢʪ; 3 ï ʛʘʟʦʧʨʦʤʳʩʣʦʚʳʡ 

ʢʦʣʣʝʢʪʦʨ; 4 ï ʛʦʣʦʚʥʳʝ ʩʦʦʨʫʞʝʥʠʷ; 5 ï ɻʂʉ; 6 ï ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʛʘʟʦʧʨʦʚʦʜ;  

7 ï ʟʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ; 8 ï ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʂʉ; 9, 11, 13 ï ʧʝʨʝʭʦʜʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  

ʯʝʨʝʟ ʤʘʣʫʶ ʧʨʝʛʨʘʜʫ, ʜʦʨʦʛʫ ʠ ʢʨʫʧʥʫʶ ʚʦʜʥʫʶ ʧʨʝʛʨʘʜʫ; 10 ï ʣʠʥʠʷ ʩʚʷʟʠ;  

12 ï ʘʚʘʨʠʡʥʳʡ ʟʘʧʘʩ ʪʨʫʙ; 14 ï ʚʜʦʣʴʪʨʘʩʩʦʚʘʷ ʜʦʨʦʛʘ ʩ ʧʦʜʲʝʟʜʘʤʠ; 15, 26 ï ɻʈʉ;  

16 ï ʦʪʚʦʜ ʦʪ ʛʘʟʦʧʨʦʚʦʜʘ; 17 ï ʟʘʱʠʪʥʦʝ ʩʦʦʨʫʞʝʥʠʝ; 18 ï ʩʠʩʪʝʤʘ ʕʍɿ; 19 ï ʃʕʇ;  

20 ï ʇʍɻ; 21 ï ʂʉ ʇʍɻ; 22 ï ʚʦʜʦʩʙʦʨʥʠʢ; 23 ï ʜʦʤ ʣʠʥʝʡʥʦʛʦ ʨʝʤʦʥʪʝʨʘ-ʩʚʷʟʠʩʪʘ;  

24 ï ʣʫʧʠʥʛ; 25 ï ʚʝʨʪʦʣʝʪʥʘʷ ʧʣʦʱʘʜʢʘ; 27 ï ɻʈʇ; 28 ï ʛʦʨʦʜʩʢʠʝ ʛʘʟʦʚʳʝ ʩʝʪʠ 

  

ʅʘ ʧʨʦʤʳʩʣʝ ʛʘʟ ʦʪ ʩʢʚʘʞʠʥ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦ 

ʩʙʦʨʥʳʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʛʘʟʦʧʨʦʚʦʜʘʤ (çʰʣʝʡʬʘʤè) ʧʦʩʪʫʧʘʝʪ ʥʘ ʛʘʟʦ-

ʩʙʦʨʥʳʝ ʧʫʥʢʪʳ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʝʨʚʠʯʥʳʡ ʟʘʤʝʨ ʝʛʦ, ʘ ʧʨʠ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʠ ʨʝʜʫʮʠʨʦʚʘʥʠʝ. ʆʪ ʛʘʟʦʩʙʦʨʥʳʭ ʧʫʥʢʪʦʚ ʛʘʟ ʧʦʩʪʫʧʘʝʪ ʚ ʧʨʦ-

ʤʳʩʣʦʚʳʡ ʛʘʟʦʩʙʦʨʥʳʡ ʢʦʣʣʝʢʪʦʨ ʠ ʧʦ ʥʝʤʫ ʥʘ ʛʦʣʦʚʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 

(ʫʩʪʘʥʦʚʢʫ ʢʦʤʧʣʝʢʩʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʛʘʟʘ ï ʋʂʇɻ), ʛʜʝ ʧʨʦʚʦʜʷʪ ʝʛʦ 

ʦʯʠʩʪʢʫ, ʦʩʫʰʢʫ, ʚʪʦʨʠʯʥʳʡ ʟʘʤʝʨ ʠ ʜʦʚʝʜʝʥʠʝ ʜʦ ʪʦʚʘʨʥʦʡ ʢʦʥʜʠʮʠʠ.  

ʅʘ ʛʦʣʦʚʥʦʡ ʂʉ ʛʘʟ ʢʦʤʧʨʠʤʠʨʫʝʪʩʷ ʜʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʨʘʙʦʯʝʛʦ ʜʘʚ-

ʣʝʥʠʷ (ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦ 7,5 ʄʇʘ). ɿʘʪʝʤ ʦʥ ʧʦʩʪʫʧʘʝʪ ʚ ʣʠʥʝʡʥʫʶ ʯʘʩʪʴ 

ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ. 
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ɻʘʟ, ʧʦʩʪʫʧʘʶʱʠʡ ʥʘ ɻʈʉ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʝʟʚʦʞʠʚʘʝʪʩʷ, ʦʯʠʱʘ-

ʝʪʩʷ, ʨʝʜʫʮʠʨʫʝʪʩʷ (ʜʦ 1,2 ʄʇʘ), ʦʜʦʨʠʟʫʝʪʩʷ, ʟʘʤʝʨʷʝʪʩʷ ʠ ʨʘʩʧʨʝʜʝʣʷ-

ʝʪʩʷ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʦʪʜʝʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʣʠ ʛʨʫʧʧ ʠʭ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɼʷʪʣʦʚ ɺ.ɸ. ʆʙʩʣʫʞʠʚʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ ʧʨʦʤʳʩʣʦʚʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ï ʄ.: ʅʝʜʨʘ, 1984. 

2. ɻʫʤʝʨʦʚ ɸ.ɻ. ʅʘʜʸʞʥʦʩʪʴ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʧʨʦʤʳʩʣʦ-

ʚʳʭ ʥʝʬʪʝʧʨʦʚʦʜʦʚ. ï ʋʬʘ: ʅʀʀ ʅʝʬʪʠ ʠ ʛʘʟʘ, 1996.  

 

É ʖʈɻʇʋ(ʅʇʀ), 2019 
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ʋɼʂ 621.3.078:004.43 

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʉʀʉʊɽʄʓ ɸɺʊʆʄɸʊʀʏɽʉʂʆɻʆ  

ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʊɽʄʇɽʈɸʊʋʈʓ ɺ ʉʈɽɼɽ MATLAB  

ʄ.ɺ. ɸʢʠʥʬʠʝʚʘ, ʄ.ʉ. ɼʘʨʤʠʥʦʚʘ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʆʧʪʠʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ ʠ 
ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʘʞʥʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘ-
ʪʦʤ ʚ ʟʜʘʥʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ. 

ʊʨʝʙʦʚʘʥʠʷ ʢʦʤʬʦʨʪʘ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʧʨʠʚʝʣʠ ʢ ʩʦʟʜʘʥʠʶ ʠʥ-
ʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʦʤ ʟʜʘʥʠʷ ʥʘ ʙʘʟʝ ʥʝʯʝʪ-
ʢʦʡ ʣʦʛʠʢʠ. ʅʝʯʝʪʢʠʝ ʤʝʪʦʜʳ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʦʪʦʧʣʝʥʠʝʤ ʠʤʝʶʪ 
ʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ [1]. 

ʆʩʥʦʚʥʦʡ ʧʦʩʪʨʦʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʝ ʥʝʯʝʪʢʦʡ ʣʦ-
ʛʠʢʠ ʩʣʫʞʠʪ ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩ ʫʯʘʩʪʠʝʤ ʵʢʩʧʝʨʪʘ, ʢʦʪʦʨʳʡ ʥʘ ʦʩʥʦʚʝ 
ʦʧʳʪʘ ʠ ʟʥʘʥʠʡ ʬʦʨʤʠʨʫʝʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʧʨʠʤʝʥʝʥʠʶ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʜʣʷ 
ʫʧʨʘʚʣʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʦʤ ʚ ʟʘʤʢʥʫʪʳʭ ʩʠʩʪʝʤʘʭ. ʉʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʳʡ ï ʠ ʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʯʝʪʢʦʛʦ ʇʀ-ʨʝʛʫʣʷʪʦʨʘ [2]. ɼʘʣʝʝ ʩʦʩʪʘʚʣʷ-
ʶʪʩʷ ʥʝʯʝʪʢʠʝ ʧʨʘʚʠʣʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʦʙʠʨʘʝʪʩʷ ʩʭʝʤʘ ʤʦʜʝʣʠ ʜʣʷ ʧʨʦʚʝ-
ʜʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʘʢʝʪʝ 
Matlab/Simulink. ʉʭʝʤʘ ʦʪʥʦʩʠʪʩʷ ʢ ʘʣʛʦʨʠʪʤʫ ʄʘʤʜʘʥʠ, ʢʦʪʦʨʳʡ ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʦʤ ʟʜʘʥʠʡ. 

ʄʦʜʝʣʴ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʉɸʈ) (ʨʠʩ. 1) ʧʦ-
ʩʪʨʦʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʦʤ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ.  

 
ʈʠʩ. 1. ʄʦʜʝʣʴ ʉɸʈ ʪʝʤʧʝʨʘʪʫʨʳ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʢʝʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Matlab/Simulink ʩʫʱʝʩʪʚʝʥʥʦ 
ʩʦʢʨʘʱʘʝʪ ʧʨʦʮʝʩʩ ʥʘʩʪʨʦʡʢʠ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʪʝʤʧʝʨʘʪʫʨʳ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʟʜʘʥʠʷ ʥʘ ʙʘʟʝ ʥʝʯʝʪʢʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʟʜʘʥʠʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɺʝʨʥʝʨ ɺ.ɺ. ʆʩʥʦʚʳ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʚʝʥʪʠʣʷʮʠʡ ʠ ʢʦʥʜʠʮʠʦ-
ʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ. ï ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 1995. ï 245 ʩ. 

2. ʈʳʩʩ ɸ.ɸ., ɻʫʨʚʠʯ ʃ.ʀ. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ 
ʚ ʪʝʧʣʠʮʘʭ. ï ʄ.: ɸʛʨʦʧʨʦʤʠʟʜʘʪ, 1986. ï 94 ʩ.  
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ʆɹʋʏɽʅʀɽ ʉɽʊʀ ʂʆʍʆʅɽʅɸ  

ʉ ʇʈʀʄɽʅɽʅʀɽʄ ʆʐʀɹʂʀ ʆɹʆɹʑɽʅʀʗ 

ʉ.ʄ.ʄ. ɸʣʛʘʟʘʣʠ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʉ ʨʦʩʪʦʤ ʦʙʲʸʤʦʚ ʙʘʟ ʜʘʥʥʳʭ ʢʨʫʧʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʢʣʠʝʥʪʩʢʠʭ 

ʩʠʩʪʝʤ ʚʩʸ ʙʦʣʝʝ ʦʩʪʨʦʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘ ʧʦʷʚʣʝʥʠʷ ʜʣʠʪʝʣʴʥʳʭ ʠ 

ʨʝʩʫʨʩʦʸʤʢʠʭ SQL-ʟʘʧʨʦʩʦʚ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʜʫʨʳ ʧʦʠʩʢʘ ʥʝ-

ʵʬʬʝʢʪʠʚʥʳʭ ʟʘʧʨʦʩʦʚ ʤʦʞʝʪ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʢʣʘʩʪʝ-

ʨʠʟʘʮʠʠ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʝʡ ʧʨʦʮʝʩʩ ʠʩʧʦʣʥʝʥʠʷ SQL-ʟʘʧʨʦʩʘ [1]. 

ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ, ʩʪʦʷʱʠʭ ʥʘ ʵʪʦʤ ʧʫʪʠ, ʷʚʣʷʝʪʩʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ, 

ʧʝʨʝʦʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʇʝʨʝʦʙʫʯʝʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʝʪʴ 

ʥʘʯʠʥʘʝʪ ʦʯʝʥʴ ʩʠʣʴʥʦ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ, ʥʘ ʢʦʪʦ-

ʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʝ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ, ʠʤʝʚʰʠʝ ʤʝʩʪʦ 

ʚʦ ʚʨʝʤʷ ʠʩʧʦʣʥʝʥʠʷ SQL-ʟʘʧʨʦʩʘ. ʆʪʚʝʪʦʤ ʥʘ ʚʦʧʨʦʩ ï ʢʦʛʜʘ ʞʝ ʩʣʝʜʫʝʪ 

ʦʩʪʘʥʦʚʠʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʪʘʢʦʡ ʧʦʜʩʪʨʦʡʢʠ ï 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʠʝ, ʧʨʝʜʣʦʞʝʥʥʦʝ ʘʚʪʦʨʘʤʠ ʚ ʨʘʙʦʪʝ [2] ʠ ʩʚʷʟʘʥʥʦʝ ʩ 

ʢʦʥʪʨʦʣʠʨʦʚʘʥʠʝʤ ʦʰʠʙʢʠ ʦʙʦʙʱʝʥʠʷ Egen. 

ɺ ʨʘʤʢʘʭ ʢʣʘʩʪʝʨʠʟʘʮʠʠ SQL-ʟʘʧʨʦʩʦʚ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝ-

ʣʠʪʴ ʠʟ ʚʩʝʛʦ ʠʤʝʶʱʝʛʦʩʷ ʥʘʙʦʨʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʚʘ ʤʥʦʞʝʩʪʚʘ 

ï ʦʙʫʯʘʶʱʝʝ (Train) ʠ ʢʦʥʪʨʦʣʴʥʦʝ (Validation). ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʧʨʦʮʝ-

ʜʫʨʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʰʠʙʢʠ ʦʙʦʙʱʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟ-

ʚʝʜʝʥʘ ʧʦ ʬʦʨʤʫʣʝ: 

[ ] [ ]
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ʛʜʝ ʛʜʝ P ï ʨʘʟʤʝʨʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠʟʥʘʢʦʚ; N ï ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦ-

ʥʦʚ ʚ ʩʝʪʠ; xT ï ʚʝʢʪʦʨ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ; xV ï ʚʝʢʪʦʨ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʤʥʦʞʝʩʪʚʘ; Vj ï ʦʙʣʘʩʪʴ ʘʢʪʠʚʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ j-ʤʫ ʥʝʡʨʦʥʫ-ʧʦʙʝ-

ʜʠʪʝʣʶ. ʇʝʨʚʳʡ ʯʣʝʥ ʬʦʨʤʫʣʳ ï ʢʚʘʜʨʘʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ (Expected value) ʧʨʠʟʥʘʢʦʚ T- ʠ V-ʚʝʢʪʦʨʦʚ, ʧʦʧʘʚʰʠʭ ʚ ʦʙ-

ʣʘʩʪʴ j-ʛʦ ʥʝʡʨʦʥʘ. ɺʪʦʨʦʡ ʯʣʝʥ ʬʦʨʤʫʣʳ ï ʫʩʨʝʜʥʸʥʥʘʷ ʜʠʩʧʝʨʩʠʷ ʢʘʞ-

ʜʦʛʦ ʧʨʠʟʥʘʢʘ (Variance) ʜʣʷ T- ʠ V-ʚʝʢʪʦʨʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʩʦʚʳʭ ʢʦ-

ʵʬʬʠʮʠʝʥʪʦʚ j-ʛʦ ʥʝʡʨʦʥʘ. 

ʂʘʞʜʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʮʝʜʫʨʳ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ [3] ʚ ʩʝʨʠʠ 

ʠʟ 500 ʟʘʧʫʩʢʦʚ ʟʘʚʝʨʰʘʣʘʩʴ ʨʦʩʪʦʤ ʦʰʠʙʢʠ ʦʙʦʙʱʝʥʠʷ (ʨʠʩ. 1) ʧʦ ʤʝʨʝ 

ʪʦʛʦ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʣʦ ʫʤʝʥʴʰʝʥʠʝ ʜʦ ʥʫʣʷ ʦʩʥʦʚʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʙʫʯʝ-

ʥʠʷ ï ʵʬʬʝʢʪʠʚʥʦʡ ʰʠʨʠʥʳ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʢʨʝʩʪʥʦʩʪʠ ů ʥʝʡʨʦʥʘ-ʧʦ-

ʙʝʜʠʪʝʣʷ. 
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ʈʠʩ. 1. ɻʨʘʬʠʢʠ ʦʰʠʙʢʠ ʦʙʦʙʱʝʥʠʷ Egen (500 ʠʪʝʨʘʮʠʡ) 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʸʤ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʚʝʣʠʯʠʥʘ ʧʘʨʘʤʝʪʨʘ 

ůopt, ʜʦʩʪʠʛʘʶʱʘʷ ʟʥʘʯʝʥʠʷ å7,2 ʧʨʠ Egenå1,2. ɼʘʣʴʥʝʡʰʝʝ ʫʤʝʥʴʰʝʥʠʝ 

ʰʠʨʠʥʳ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʢʨʝʩʪʥʦʩʪʠ ʚʝʜʸʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʨʦʩʪʫ 

ʦʰʠʙʢʠ Egen. ʈʦʩʪ ʦʰʠʙʢʠ ʦʙʦʙʱʝʥʠʷ ʚ ʩʝʨʠʠ ʧʨʦʚʝʜʸʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥ-

ʪʦʚ, ʚ ʩʨʝʜʥʝʤ, ʥʘʯʠʥʘʣ ʧʨʦʷʚʣʷʪʴʩʷ ʥʘ 15õ20 ʵʧʦʭʘʭ ʦʙʫʯʝʥʠʷ.  

ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ůopt ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥ-

ʥʦʡ ʩʝʪʠ, ʠʩʧʦʣʴʟʫʶʱʝʡʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʢʣʘʩʪʝʨʠʟʘ-

ʮʠʠ ʥʘʙʦʨʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʨʘ-

ʙʦʪʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʢʣʠʝʥʪʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɸʣʛʘʟʘʣʠ ʉ.ʄ.ʄ., ɸʡʚʘʟʦʚ ɺ.ɻ., ʂʫʟʥʝʮʦʚʘ ɸ.ɺ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦ-

ʮʝʩʩʘ ʧʦʠʩʢʘ ʥʝʵʬʬʝʢʪʠʚʥʳʭ SQL-ʟʘʧʨʦʩʦʚ ʚ ʉʋɹɼ Oracle // ʀʥʪʝʨʥʝʪ-ʞʫʨʥʘʣ çʀʥ-

ʞʝʥʝʨʥʳʡ ʚʝʩʪʥʠʢ ɼʦʥʘè, ˉ 4, 2017, [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

ivdon.ru/ru/magazine/archive/n4y2017/4511 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.05.19). 

2. ɸʣʛʘʟʘʣʠ ʉ.ʄ.ʄ., ɸʡʚʘʟʦʚ ɺ.ɻ., ʂʫʟʥʝʮʦʚʘ ɸ.ɺ. ʄʦʜʠʬʠʢʘʮʠʷ ʘʣʛʦʨʠʪʤʘ 

ʦʙʫʯʝʥʠʷ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʡʩʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʷʨʠʟʘʮʠʠ // 

ʇʨʠʤʝʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴ-

ʥʳʭ ʟʘʜʘʯ ʚ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ. ʉʙ. ʥʘʫʯ. ʪʨ. / ʖʞ.-ʈʦʩ. ʛʦʩ. ʪʝʭʥ. ʫʥ-ʪ. ï ʅʦʚʦʯʝʨʢʘʩʩʢ: 

ʖʈɻʇʋ(ʅʇʀ), 2018. ï ʉ. 62-65. 

3. ʂʫʟʥʝʮʦʚʘ ɸ.ɺ., ɸʣʛʘʟʘʣʠ ʉ.ʄ.ʄ., ɸʡʚʘʟʦʚ ɺ.ɻ. ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʕɺʄ: çʄʦ-
ʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʘʷʩʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʥʘ ʦʩʥʦʚʝ ʪʝʥʟʦʨʥʳʭ ʚʳʯʠʩʣʝ-

ʥʠʡè (TZ-SOM). ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤ 

 ̄201866479. ɼʘʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʈʝʝʩʪʨʝ ʧʨʦʛʨʘʤʤ ʜʣʷ ʕɺʄ 22 ʥʦ-

ʷʙʨʷ 2018 ʛ. 
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ʋɼʂ 621.311.1 

ʆʇʊʀʄʀɿɸʎʀʗ ʈɸɹʆʊʓ ʕʃɽʂʊʈʆʊɽʈʄʀʏɽʉʂʆɻʆ 

ʆɹʆʈʋɼʆɺɸʅʀʗ  

ɸ.ʖ. ɸʤʠʨʭʘʥʦʚ, ʄ.ɻ. ɻʘʩʘʥʦʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʅʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʝ ʆʆʆ ʅʀʎ çʂʦʤʧʦʟʠʪè ʠʤʝʝʪʩʷ 
ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʠʡ ʫʯʘʩʪʦʢ, ʚʢʣʶʯʘʶʱʠʡ ʧʝʯʠ ʩʧʝʢʘʥʠʷ ʩʫʤʤʘʨʥʦʡ 
ʤʦʱʥʦʩʪʴʶ 280 ʢɺʪ. ɺ ʩʪʨʫʢʪʫʨʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʫʯʘʩʪʦʢ ʧʨʠʭʦ-
ʜʠʪʩʷ 46,8 % ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʉʭʝʤʘ ʧʠʪʘʥʠʷ ʧʝʯʝʡ ʚʢʣʶ-
ʯʘʝʪ ʨʝʛʫʣʠʨʫʝʤʳʡ ʧʝʯʥʦʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ (8 ʩʪʫʧʝʥʝʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ) ʠ 
ʮʠʬʨʦʚʦʡ ʨʝʛʫʣʷʪʦʨ ʤʦʱʥʦʩʪʠ. ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ ʙʳʣʠ ʚʳ-
ʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʯʘʤʠ. ʋʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʟʘʪʨʘʪʳ ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʧʨʠ ʧʠʪʘʥʠʠ ʵʥʝʨʛʦʝʤʢʠʭ ʫʩʪʘʥʦʚʦʢ ʧʦʥʠ-
ʞʝʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ [1]. ʆʩʦʙʝʥʥʦʩʪʴ ʨʘʙʦʪʳ ʧʝʯʝʡ ʩʧʝʢʘʥʠʷ ʩʦʩʪʦʠʪ ʚ 
ʪʦʤ, ʯʪʦ ʚ ʨʝʞʠʤʝ ʧʦʜʲʝʤʘ ʪʝʤʧʝʨʘʪʫʨʳ (20 ʤʠʥ.) ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱ-
ʥʦʩʪʴ ʙʣʠʟʢʘ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ (50-60 ʢɺʪ), ʥʦ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʨʝʞʠʤ ʩʪʘʙʠ-
ʣʠʟʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʥʘ ʧʘʜʘʝʪ ʥʘ 20-25 %. ɼʣʷ ʢʦʤʧʝʥʩʘʮʠʠ çʩʪʘʨʝ-
ʥʠʷè ʥʘʛʨʝʚʘʪʝʣʝʡ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʘʚʝʜʦʤʦ ʙʦʣʴʰʝʝ, ʯʝʤ ʥʫʞʥʦ ʥʘʧʨʷ-
ʞʝʥʠʝ ʧʠʪʘʥʠʷ (ʧʨʝʚʳʰʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 10-15 %). ʀʟʣʠʰʝʢ çʟʘʜʘʚʣʠʚʘ-
ʝʪʩ̫è ʥʘʩʪʨʦʡʢʦʡ ʮʠʬʨʦʚʦʛʦ ʨʝʛʫʣʷʪʦʨʘ. 

ʉ ʮʝʣʴʶ ʘʧʨʦʙʘʮʠʠ ʧʠʪʘʥʠʷ ʧʝʯʝʡ ʧʦʥʠʞʝʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʚʳ-
ʧʦʣʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

ï ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʩʧʝʢʘʥʠʷ ʥʘ ʧʝʯʴ ʧʦʜʘʝʪʩʷ ʧʦʣʥʘʷ ʤʦʱʥʦʩʪʴ;  
ï ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʩʧʝʢʘʥʠʷ (1150 Áʉȟ ʧʝʨʝʢʣʶʯʘʝʪʩʷ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʥʘ ʧʦʥʠʞʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ (ʚʝʣʠʯʠʥʘ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʢʘʞʜʦʡ ʧʝʯʠ ʦʪʜʝʣʴʥʦ).  

ʇʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
ï ʵʬʬʝʢʪ ʦʧʪʠʤʠʟʘʮʠʠ ʦʪ ʫʧʨʘʚʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʝʤ ʧʠʪʘʥʠʷ ʟʘ ʩʯʝʪ 

ʨʝʛʫʣʠʨʦʚʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʘʢʘʣʦʯʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 
ʠʤʝʝʪʩʷ; 

ï ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʧʝʯʠ ʩʨʝʜʥʷʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ 
ʩ 54,9 ʜʦ 42,4 ʢɺʪ; 

ï ʵʢʦʥʦʤʠʷ ʦʪ ʨʘʙʦʪʳ ʦʜʥʦʡ ʧʝʯʠ ʩʦʩʪʘʚʣʷʝʪ 295,2 ʢɺʪ ʟʘ ʩʫʪʢʠ, ʯʪʦ 
ʚ ʜʝʥʝʞʥʦʤ ʵʢʚʠʚʘʣʝʥʪʝ ʟʘ ʤʘʡ 2019 ʛ. ʩʦʩʪʘʚʣʷʝʪ 2302,5 ʨʫʙʣʝʡ. 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʦʙʤʦʪʦʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 
ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʨʝʣʝ SSR48HD, ʫʧʨʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʦʛʨʘʤʤʥʦ-
ʣʦʛʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʣʝʨʦʤ ʆɺɽʅ ʇʃʂ-150. ɸʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʩʦʟʜʘʥ 
ʚ ʩʨʝʜʝ CoDeSys. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɾʝʣʝʟʢʦ ʖ.ʉ. ɺʳʙʦʨ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ. ï ʄ.:ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1989. ï 176 ʩ. 
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ʋɼʂ 004.021 

ɸʂʊʋɸʃʔʅʆʉʊʔ ʈɸɿʈɸɹʆʊʂʀ ʇʈʆɻʈɸʄʄʅʆɻʆ 

ʆɹɽʉʇɽʏɽʅʀʗ ɼʃʗ ɺʓʗɺʃɽʅʀʗ ɼɽɺʀɸʅʊʅʆɻʆ 

ʇʆɺɽɼɽʅʀʗ ʇʆʃʔɿʆɺɸʊɽʃɽʁ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ 

ʉʀʉʊɽʄ 

ʗ.ʅ. ɸʥʠʩʠʤʦʚ, e-mail: anyarik0@gmail.com 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʚʳʷʚʣʝʥʠʷ ʘʪʘʢ ʠ ʜʝʚʠʘʥʪʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ. ɺʘʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʚʳʭ ʫʛʨʦʟ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦ-

ʨʳʭ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʝʨʴʝʟʥʳʤ ʬʠʥʘʥʩʦʚʳʤ ʧʦʪʝʨʷʤ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨ-

ʛʘʥʠʟʘʮʠʷʭ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ Ăʃʘʙʦʨʘʪʦʨʠʠ ʂʘʩʧʝʨ-

ʩʢʦʛʦñ ʚ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ 2017 ʛ. ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʩʚʳʰʝ 479 ʤʣʥ. ʢʦʤ-

ʧʴʶʪʝʨʥʳʭ ʘʪʘʢ [1], ʘ ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ 2018 ʛ. ʵʪʦ ʟʥʘʯʝʥʠʝ ʫʞʝ ʧʨʝʚʳ-

ʩʠʣʦ ʚ 796 ʤʣʥ. ʘʪʘʢ. ʈʦʩʪ ʘʪʘʢʫʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʪʨʝ-

ʙʫʝʪ ʙʦʣʴʰʠʭ ʩʠʣ ʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʩʦ ʩʪʦʨʦʥʳ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʠ ʘʥʘ-

ʣʠʪʠʢʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʚʳʷʚʣʝʥʠʷʜʝʚʠʘʥʪʥʦʛʦ ʧʦʚʝ-

ʜʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʘʩʪʫʱʠʤ ʠʥʪʝʨʝʩʦʤ ʢʨʫʧʥʳʭ ʠ ʤʝʣʢʠʭ ʦʨʛʘʥʠ-

ʟʘʮʠʡ ʢ ʜʘʥʥʦʤʫ ʩʝʛʤʝʥʪʫ ʨʳʥʢʘ. ʆʙʥʘʨʫʞʝʥʠʝ ʜʝʚʠʘʥʪʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ï ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ. ʆʥʦ ʧʦʟ-

ʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʝʪʠ, ʢʦʥʪʨʦʣʠʨʫʷ ʚʭʦʜʷʱʠʝ ʠ ʠʩʭʦʜʷ-

ʱʠʝ ʧʦʪʦʢʠ ʪʨʘʬʠʢʘ, ʢʘʢ ʚʥʫʪʨʠ ʧʝʨʠʤʝʪʨʘ ʟʘʱʠʱʘʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʞʘʣʫʡ, ʵʪʦ ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ, ʪʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʣʦʛʠʢʠ ʩʚʦʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦ ʥʝʢʦʪʦ-

ʨʦʤʫ ʚʥʝʰʥʝʤʫ ʩʦʙʳʪʠʶ ï ʠʟʤʝʥʝʥʠʶ ʧʦʣʠʪʠʢʠ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʚʠʘʥʪ-

ʥʦʛʦ ʧʦʚʝʜʝʥʠʷ.  

ʆʜʥʘʢʦ ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʢʠ ʥʘʨʫʰʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʠ 

ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʢʣʘʩʩ ʩʠʩʪʝʤ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʜʣʷ ʟʘʱʠʪʳ ʠ ʢʘʢʠʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʣʘʩʩʘ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʩʝʪʠ, ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʚʪʦʨʞʝʥʠʡ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʥʝ ʧʦʟʚʦʣʷʶʪ ʠʭ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙʥʘ-

ʨʫʞʠʚʘʪʴ ʠ ʙʣʦʢʠʨʦʚʘʪʴ. ʇʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʝ ʫʩʧʝʚʘʶʪ 

ʚʳʧʫʩʢʘʪʴ ʜʦʧʦʣʥʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʢ ʩʚʦʠʤ ʩʨʝʜʩʪʚʘʤ ʟʘʱʠʪʳ. ɺ ʦʪʥʦ-

ʰʝʥʠʠ ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʷ ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʥʝʩʚʦʝʚʨʝʤʝʥ-

ʥʦʤ ʚʳʧʫʩʢʝ ʧʦʧʦʣʥʝʥʠʡ ɹɼ ʧʨʠʟʥʘʢʦʚ ʚʪʦʨʞʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ, ʩʣʦʞʥʦʩʪʠ ʠ ʘʢ-

ʪʫʘʣʴʥʦʩʪʠ ʪʝʤʳ. ʉ ʙʦʣʴʰʠʥʩʪʚʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʪʝʚʳʭ ʫʛʨʦʟ ʤʦʞʥʦ 
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ʙʳʣʦ ʙʳ ʣʝʛʢʦ ʩʧʨʘʚʠʪʴʩʷ, ʝʩʣʠ ʙʳ ʩʫʱʝʩʪʚʦʚʘʣʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠ-

ʩʪʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʡ, ʜʠʥʘʤʠʯʝʩʢʠ ʧʦʜʩʪʨʘʠʚʘʶʱʘʷ ʧʨʘʚʠʣʘ 

ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ ʧʦʜ ʚʥʦʚʴ ʦʙʥʘʨʫʞʠʚʘʝʤʳʝ ʫʷʟʚʠʤʦʩʪʠ. 

ʃʠʪʝʨʘʪʫʨʘ  

1. https://www.rbc.ru/technology_and_media/13/06/2017/593a9a749a794766d6b11c54 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʟʘʚ. ʢʘʬʝʜʨʦʡ ʇʆɺʊ, ʜʝʢʘʥʘ 

ʬʘʢʫʣʴʪʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ɻʨʠʥʯʝʥʢʦʚʘ ɼ.ɺ. 
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ʋɼʂ 004.8 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ʆɹɿʆʈ ʋʉʊʈʆʁʉʊɺ ɼʆʇʆʃʅɽʅʅʆʁ 

ʈɽɸʃʔʅʆʉʊʀ 

ʇ.ʆ. ɹʝʩʧʘʣʦʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʊʝʭʥʦʣʦʛʠʠ ʩʠʤʫʣʷʮʠʠ ʨʝʘʣʴʥʦʩʪʠ ʠʣʠ ʢʘʢʠʭ-ʣʠʙʦ ʝʸ ʦʙʲʝʢʪʦʚ ï ʦʙ-
ʣʘʩʪʴ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʯʘʚʰʘʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʙʣʘʛʦʜʘʨʷ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʠʤ ʜʦʩʪʠʞʝʥʠʷʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʫʤʝʩʪʠʪʴ ʩʝʨʴʸʟʥʳʝ ʚʳʯʠʩʣʠ-
ʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ ʚ ʥʝʙʦʣʴʰʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʘʧʨʠʤʝʨ, ʚ ʰʣʝʤʝ, ʠʣʠ 
ʜʘʞʝ ʚ ʦʧʨʘʚʝ ʦʯʢʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʜʝʣʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚ-
ʣʝʥʠʷ ʚʠʜʘ ʩʠʤʫʣʠʨʦʚʘʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ï ʚʠʨʪʫʘʣʴʥʘʷ, ʜʦʧʦʣʥʝʥʥʘʷ ʠ 
ʩʤʝʰʘʥʥʘʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ, ʨʝʘʣʠʟʫʶʱʠʝ 
ʪʝʭʥʦʣʦʛʠʶ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ï ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʜʣʷ ʟʘ-
ʧʫʩʢʘ ʢʦʪʦʨʦʡ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʪʘʢʠʭ ʧʦʚʩʝʜʥʝʚʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʘʢ 
ʩʤʘʨʪʬʦʥ ʠʣʠ ʧʣʘʥʰʝʪ. ʇʨʠʣʦʞʝʥʠʷ ʥʘ Ios ʠʣʠ Android ʩʧʦʩʦʙʥʳ ʠʩʧʦʣʴ-
ʟʦʚʘʪʴ ʢʘʤʝʨʫ ʠ ʛʠʨʦʩʢʦʧ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦ-
ʣʦʛʠʠ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦ-
ʩʪʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʘʨʪ-ʦʯʢʦʚ ʠʣʠ ʦʯʢʦʚ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴ-
ʥʦʩʪʠ. ʂ ʪʘʢʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ Google Glass ʠ R-7. Google Glass ï 
ʛʘʨʥʠʪʫʨʘ ʜʣʷ ʩʤʘʨʪʬʦʥʦʚ ʥʘ ʙʘʟʝ Android, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʘʥʠʝʡ 
Google. R-7 Smartglasses ï ʘʚʪʦʥʦʤʥʳʝ ʦʯʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, 
ʦʪʣʠʯʘʶʱʠʝʩʷ ʢʦʤʧʘʢʪʥʦʩʪʴʶ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. ɹʣʘʛʦʜʘʨʷ ʤʦʱ-
ʥʦʡ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʜʘʥʥʳʝ ʦʯʢʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʚʦʝʦʙʨʘʟ-
ʥʦʛʦ ʘʥʘʣʦʛʘ ʩʤʘʨʪʬʦʥʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ 
ʦʛʨʘʥʠʯʠʚʘʝʪ ʫʜʦʙʩʪʚʦ ʧʨʦʩʤʦʪʨʘ ʤʫʣʴʪʠʤʝʜʠʘ ʠ ʠʛʨ, ʦʜʥʘʢʦ ʧʨʝʜʦʩʪʘʚ-
ʣʷʝʪ ʤʥʦʞʝʩʪʚʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʅʝʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 
ʫʩʪʨʦʡʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʩʤʘʨʪʬʦʥ ʠʣʠ ʧʣʘʥʰʝʪ ʚʳʛʦʜʥʦ ʚʳʜʝʣʷʶʪʩʷ ʦʙʱʝ-
ʜʦʩʪʫʧʥʦʩʪʴʶ, ʦʜʥʘʢʦ ʵʪʦ ʪʘʢʞʝ ʥʘʢʣʘʜʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦ ʩʣʦʞʥʳʭ ʧʨʦʛʨʘʤʤ.  

ʋʩʪʨʦʡʩʪʚʘ ʧʦ ʪʠʧʫ Google Glass ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥ-
ʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ. ʆʜʥʘʢʦ ʦʥʠ ʘʚʪʦʥʦʤʥʳ ʠ ʫʜʦʙʥʳ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ, ʚʨʦʜʝ ʠʥʬʦʨ-
ʤʠʨʦʚʘʥʠʷ, ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ, ʩʚʷʟʠ ʠ ʘʩʩʠʩʪʠʨʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʦʯʢʠ  
R-7 ʧʦʟʠʮʠʦʥʠʨʫʶʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʢʘʢ ʧʝʨʩʦʥʘʣʴʥʳʡ ʘʩʩʠʩʪʝʥʪ ʜʣʷ ʨʘ-
ʙʦʪʳ ʥʘ ʩʣʦʞʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʫʧʨʫʥʦʚʘ ɺ.ɻ. ʉʪʘʪʴʷ çʏʪʦ ʪʘʢʦʝ AR?è [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï  

URL: http://tofar.ru/dopolnennaya-realnost.php (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 20.04.2019). 

2. ʉʪʘʪʴʷ çGoogle Glassè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï  

URL: https://en.wikipedia.org/wiki/Google_Glass (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 20.04.2019). 
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ʋɼʂ 004.4 

ASSESSMENT OF FUZZINESS IN EDUCATIONAL SYSTEMS 

N.D. Borokh 
Platov South-Russian State Polytechnic University (NPI), Novocherkassk 

This paper is written to present the model of an information system that 

automates the process of checking curricula at higher educational institutions. 

All curricula are drawn up according to the Federal State Educational Standard 

of higher education (FSES) of the Ministry of Education and Science.  

The 3 ++ FSES was about small formal changes in the Results section of 

the program, in the section of Competencies and Requirements and in the Struc-

ture of Bachelor Curriculum and Requirements to the Distribution of Work-

load. The purpose of research is to increase credibility, completeness and rele-

vance of curricula as well as to reduce time spent on information and analytical 

activities and checking the compliance of curriculum with educational stand-

ards.  

Also, in addition to the above mentioned tasks it was decided to add an 

assessment of the complexity of a particular discipline. In the process of ana-

lyzing the curriculum one cannot say with 100 % accuracy whether the specific 

disciplineôs laboriousness is high or low. It was decided to use one of the algo-

rithms of fuzzy logic - the method of pairwise estimates - to estimate the disci-

plineôs laboriousness. The providing subsystem of the developed information 

system includes information support which includes FSES documents and Mi-

crosoft SQL Server; technical support which includes DB Server, LAN, work-

stations, periphery equipment and software which includes algorithms for con-

structing a fuzzy set. 

For the correct work of the application one must need a database. The 

conceptual models include various components that reflect the subject area in 

different ways and by different means. In our program these entities are: fac-

ulty, departments, specialty, disciplines, qualifications, competencies, aca-

demic year. 

In addition to standard system libraries and interface libraries the project 

uses a special cross-platform library of numerical analysis that supports several 

programming languages (C++, C#, Pascal, VBA) and several operating sys-

tems (Windows, Linux, Solaris) - alglib which are necessary for building mem-

bership function. 

References 

1. ʉʦʚʝʪʦʚ ɹ.ʗ. ɸʨʭʠʪʝʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ: ʋʯʝʙʥʠʢ ʜʣʷ ʩʪʫʜ. ʫʯʨʝ-
ʞʜʝʥʠʡ ʚʳʩʰ. ʧʨʦʬ. ʦʙʨʘʟʦʚʘʥʠʷ. ï ʄ.: ɸʢʘʜʝʤʠʷ: ï 2012. ï 288 ʩ. 
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ʋɼʂ 004.057 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʆʊʂɸɿɸ ʂɸʅɸʃɸ ʉɺʗɿʀ ʃʆʂɸʃʔʅʆʁ 

ɺʓʏʀʉʃʀʊɽʃʔʅʆʁ ʉɽʊʀ 

ɸ.ʉ. ɺʘʣʘʭ, ʀ.ʉ. ʗʨʦʚʦʡ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʦʩʪʦʤ ʭʨʘʥʠʣʠʱ ʜʘʥ-

ʥʳʭ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʣʦʢʘʣʴʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʝʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫ-

ʯʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʠ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ ʨʘʙʦʪʳ ʤʥʦʛʠʭ 

ʩʝʨʚʠʩʦʚ ʪʨʝʙʫʝʪʩʷ ʩʪʘʙʠʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʣʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʦʧʨʦʩ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʢʘʥʘʣ ʠ ʝʛʦ ʦʪʢʘʟʘ ʷʚ-

ʣʷʝʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʪʢʘʟʘ ʢʘʥʘʣʘ ʩʚʷʟʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʨʘʟ-

ʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʚr ʙʨʘʥʘ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʘʣʛʦʨʠʪʤ ʣʠʥʝʡ-

ʥʦʡ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʧʨʦʪʦʪʠʧʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʠʜʝʡ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʣʫʯʰʝ ʚʩʝʛʦ ʧʦʜʭʦʜʠʪ ʩʠʩʪʝʤʘ ʤʦʥʠ-

ʪʦʨʠʥʛʘ Cacti ʠ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. ʆʧʨʦʩ ʘʢʪʠʚʥʦʛʦ ʩʝʪʝ-

ʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʝʪʠ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʚ ʩʠʩʪʝʤʝ ʤʦʥʠʪʦʨʠʥʛʘ. ʆʧʨʦʩ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ OID-ʘʤ ʫʩʪʨʦʡʩʪʚʘʤ. ʂʘʞʜʳʡ ʠʟ OID-ʦʚ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 

ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺʩʝ ʵʪʠ ʟʥʘʯʝʥʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʭʨʘʥʷʪʩʷ ʚ ʪʝʯʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʥʘʩʪʨʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʅʘʧʠʩʘʚ ʟʘʧʨʦʩ ʢ ʙʘʟʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ 

ʵʪʠʤ ʜʘʥʥʳʤ. ʀʩʧʦʣʴʟʫʷ ʣʠʥʝʡʥʫʶ ʨʝʛʨʝʩʩʠʶ, ʤʦʞʥʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʦʚ ʩʚʷʟʠ. ʀʤʝʝʪ ʩʤʳʩʣ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʪʢʘʟʘ 

ʢʘʥʘʣʘ ʩʚʷʟʠ ʣʦʢʘʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʧʦ ʧʦʪʝʨʝ ʧʘʢʝʪʦʚ ʥʘ ʜʘʥ-

ʥʦʤ ʢʘʥʘʣʝ ʠʣʠ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ ʧʠʥʛʘ ʠʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʰʠʙʦʢ ʧʦʣʫ-

ʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʦʩʘ ʫʩʪʨʦʡʩʪʚʘ. ʋ ʢʘʞʜʦʡ ʠʟ ʦʧʠʩʘʥʥʳʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʠʤʝʝʪʩʷ ʩʚʦʡ ʧʦʨʦʛ, ʧʨʝʦʜʦʣʝʚ ʢʦʪʦʨʳʡ ʩʚʷʟʴ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʧʨʝ-

ʨʳʚʘʝʪʩʷ. 

ʅʘ ʚʚʦʜ ʧʦʩʪʫ ʜʘʥʥʳʝ ʠʟ ʙʘʟʳ ʠ ʟʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʙʦʨ ʚʩʝʭ ʟʥʘ-

ʯʝʥʠʡ ʧʦ ʘʣʛʦʨʠʪʤʫ. ɺ ʢʦʥʮʝ ʚʳʚʦʜʠʪʩʷ ʛʨʘʬʠʢ (ʨʠʩ. 1) ʧʦʢʘʟʳʚʘʶʱʠʡ 

ʟʥʘʯʝʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ, ʧʦ ʢʦʪʦʨʦʤʫ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʦʛʜʘ ʠ ʚ 

ʢʘʢʦʡ ʧʝʨʠʦʜ ʚʦʟʤʦʞʝʥ ʦʪʢʘʟ ʢʘʥʘʣʘ ʩʚʷʟʠ. 
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ʈʠʩ. 1. 

 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʝʚʳʤʠ ʘʜʤʠʥʠ-

ʩʪʨʘʪʦʨʘʤʠ, ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʢʘʥʘʣʘʤʠ ʩʚʷʟʠ, ʥʘ ʧʨʝʜʧʨʠ-

ʷʪʠʷʭ ʛʜʝ ʥʝʦʙʭʦʜʠʤʘ ʙʝʟʦʪʢʘʟʥʘʷ ʨʘʙʦʪʘ ʩʝʪʠ. 
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ʋɼʂ 681.511.4 

ɺʓɹʆʈ ʉʊʈʋʂʊʋʈʓ ʉʃɽɼʗʑɽʁ ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ 

ɺɽʅʊʀʃʗʊʆʈʆʄ ʀʅʂʋɹɸʊʆʈɸ 

ɽ.ʉ. ɺʦʣʦʭʦʥʝʥʢʦ, ɻ.ʉ. ɻʘʣʠʢʷʥ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʚʝʥʪʠʣʷʪʦʨʘʤ ʜʣʷ ʠʥʢʫʙʘʪʦʨʦʚ ʷʚ-

ʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʝʨʝʤʝʥʥʦʛʦ ʧʦ ʘʤʧʣʠʪʫʜʝ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʥʘ ʠʥʬʨʘ-

ʥʠʟʢʦʡ ʯʘʩʪʦʪʝ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʥʝʣʠʥʝʡʥʳʝ ʉɸʋ, ʚ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʘʭ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʶʪ 

ʥʝʩʠʥʫʩʦʠʜʘʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʘʤʧʣʠʪʫʜʦʡ A ʠ ʯʘʩʪʦ-

ʪʦʡ ɤ. ʇʨʠʯʝʤ A ʠ ɤ ʟʘʚʠʩʷʪ ʦʪ ʟʥʘʯʝʥʠʡ ʚʘʨʴʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʙ-

ʨʘʱʘʶʪʩʷ ʚ ʥʫʣʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʘʨʘʤʝʪʨʘʤʠ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʅʘʧʨʠʤʝʨ, ʚ ʥʝʣʠʥʝʡʥʳʭ ʩʣʝʜʷʱʠʭ ʩʠʩʪʝʤʘʭ (ʅʉʉ) ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʨʝ-

ʣʝʡʥʳʤʠ ʫʩʠʣʠʪʝʣʷʤʠ [1] ʧʨʠ ʚʦʟʤʦʞʥʦʤ ʚʘʨʴʠʨʦʚʘʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʝʨʝʜʘʯʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʯʘʩʪʦʪʘ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʚ ʅʉʉ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʪʨʝʙʫʝʤʫʶ ʥʘ ʫʨʦʚʥʝ 0,1 ɻʮ. 

ʅʝʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʩʣʦʞʥʦʡ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʛʠʙʢʦʡ ʷʚʣʷ-

ʝʪʩʷ ʅʉʉ ʩ ʪʨʝʭʧʦʟʠʮʠʦʥʥʳʤ ʨʝʣʝʡʥʳʤ ʫʩʠʣʠʪʝʣʝʤ (ʈʋ), ʧʨʦʛʨʘʤʤʥʦ 

ʠʟʤʝʥʷʝʤʳʤ ʩʠʛʥʘʣʦʤ ʟʘʜʘʥʠʷ ʠ ʘʚʪʦʥʦʤʥʳʤ ʠʥʬʨʘʥʠʟʢʦʯʘʩʪʦʪʥʳʤ ʛʝ-

ʥʝʨʘʪʦʨʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1. 

ɿʘʜʘʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ 

ʥʘ ʆʄʂ

P

ɻʝʥʝʨʘʪʦʨ 

ʀʅʏ

ʋʄ   ʀɼ

ɺʝʥʪʠʣʷʪʦʨ 

ʠʥʢʫʙʘʪʦʨʘ

ɺʦʟʜʫʰʥʳʡ

ʉʉ2

k/(Tp+1)

ʂɺʃ

ʉʉ1

220ɺ

ʧʦʪʦʢ

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʣʝʜʷʱʝʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ  

ʚʝʥʪʠʣʷʪʦʨʦʤ ʠʥʢʫʙʘʪʦʨʘ 

 

ʊʨʝʭʧʦʟʠʮʠʦʥʥʳʡ ʈʋ ʨʘʙʦʪʘʝʪ ʚ ʩʦʩʪʘʚʝ ʢʦʥʪʫʨʘ ʚʠʙʨʘʮʠʦʥʥʦʡ ʣʠ-

ʥʝʘʨʠʟʘʮʠʠ (ʂɺʃ), ʧʨʝʦʙʨʘʟʫʶʱʝʛʦ ʩʠʛʥʘʣʳ ʥʘ ʚʳʭʦʜʝ ʩʫʤʤʘʪʦʨʘ ʉʉ2 ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʜʥʦʧʦʣʷʨʥʳʝ ʠʤʧʫʣʴʩʳ ʥʘ ʚʳʭʦʜʝ ʈʋ [2], ʯʪʦ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʬʦʨʩʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʫʩʠʣʠʪʝʣʷ ʤʦʱʥʦʩʪʠ ʋʄ ʥʘ IGBT-

ʪʨʘʥʟʠʩʪʦʨʘʭ, ʢ ʚʳʭʦʜʫ ʢʦʪʦʨʦʛʦ ʧʦʜʢʣʶʯʝʥ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ 

ʀɼ ʠ ʨʝʜʫʢʪʦʨ ʈ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʥʝʤ ʚʝʥʪʠʣʷʪʦʨʦʤ. 
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ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʘʚʠʥ ʄ.ʄ., ɽʣʩʫʢʦʚ ɺ.ʉ., ʇʷʪʠʥʘ ʆ.ʅ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʢʫʨʩʦʚʦʡ 

ʨʘʙʦʪʝ ʧʦ ʜʠʩʮʠʧʣʠʥʝ ñʊʝʦʨʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷò / ʖʞ.-ʈʦʩ. ʛʦʩ. ʪʝʭʥ.  

ʫʥ-ʪ. ï ʅʦʚʦʯʝʨʢʘʩʩʢ: ʖʈɻʊʋ, 2007. ï 25 ʩ. 

2. ʂʨʘʩʦʚʩʢʠʡ ɸ.ɸ., ʇʦʩʧʝʣʦʚ ɻ.ʉ. ʆʩʥʦʚʳ ʘʚʪʦʤʘʪʠʢʠ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʢʠʙʝʨʥʝ-

ʪʠʢʠ. ï ʄ.: ɻʕʀ, 1962. ï 600 ʩ. 
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ʋɼʂ 004.414.28 

ʋʂʈʋʇʅɽʅʅɸʗ ʉʍɽʄɸ ʇɽʈɺʀʏʅʆʁ ʆɹʈɸɹʆʊʂʀ ɼɸʅʅʓʍ 

ʉʀʉʊɽʄʓ ʇʆɼɼɽʈɾʂʀ ʇʈʀʅʗʊʀʗ ʈɽʐɽʅʀʗ ʋʇʈɸɺʃɽʅʀʗ 

ʄɸʊɽʈʀɸʃʔʅʆ-ʊɽʍʅʀʏɽʉʂʀʄ ʆɹɽʉʇɽʏɽʅʀɽʄ ɺʋɿɸ 

ɸ.ʉ. ɻʦʥʯʘʨʦʚ, ɺ.ʉ. ɻʦʥʯʘʨʦʚ  
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʅʘ ʨʠʩ. 1 ʫʢʨʫʧʥʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʚʚʦʜʘ ʠ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʥʘʣʦʞʝʥʥʘʷ ʥʘ ʩʭʝʤʫ ʩʚʷʟʠ ʤʝʞʜʫ ʮʝʥʪʨʘʣʴ-

ʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʚʫʟʘ. 

ɿʘʥ̫ʪʦʩʪɹ 

ʘʫʜʠʪʦʨʠʡ 

ʋʯʝʙʥr ʝ ʢʦʨʧʫʩʘ; ʫʜʘʣʝʥʥʦʩʪɹ 

ʫʯʝʙʥr ʭ ʢʦʨʧʫʩʦʚ; ʚʠʜr  ʘʫʜʠʪʦʨʠʡ 

ʧʦ ʥʘʟʥʘʯʝʥʠʁ ; ʚʠʜr  ʘʫʜʠʪʦʨʠʡ ʧʦ 

ʚʤʝʩʪʠʤʦʩʪʠ

ɸʣʛʦʨʠʪʤ 

ʦʧʨʝʜʝʣʝʥʠ̫ 

ʦʜʥʦʨʦʜʥʦʩʪʠ 

ʫʯʝʙʥr ʭ 

ʧʨʦʛʨʘʤʤ 

ɿʘʧʨʝʪ ʥʘ 

ʠʩʧʦʣɹʟʦʚʘʥʠʝ 

ʘʫʜʠʪʦʨʠʡ ʜʣ̫ 

ʫʯʝʙʥr ʭ ʝʜʠʥʠʮ 

ɸʫʜʠʪʦʨʠʠ
ɿʘʧʨʝʪ ʥʘ ʠʩʧʦʣɹʟʦʚʘʥʠʝ 

ʘʫʜʠʪʦʨʠʡ ʚ ʪʘʡʤʩʣʦʪʝ 

ʇʨʦʛʥʦʟ

ʋʯʝʪ

ʊ-ʟʘʚʠʩʠʤʦʩʪɹ 

ʤʝʞʜʫ ʫʯʝʙʥr ʤʠ 

ʝʜʠʥʠʮʘʤʠ 

ɸʣʛʦʨʠʪʤ ʫʩʪʘʥʦʚʣʝʥʠ̫ 

ʊ-ʟʘʚʠʩʠʤʦʩʪʠ ʫʯʝʙʥr ʭ 

ʝʜʠʥʠʮ 

ʋʯʝʙʥr ʝ ʢʘʬʝʜʨr ; ʜʦʣʞʥʦʩʪʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ; ʧʨʝʧʦʜʘʚʘʪʝʣʠ; 

ʥʘʟʚʘʥʠ̫ ʫʯʝʙʥr ʭ ʜʠʩʮʠʧʣʠʥ; ʚʠʜr  

ʫʯʝʙʥr ʭ ʟʘʥ̫ʪʠʡ; ʫʯʝʙʥr ʝ 

ʛʨʫʧʧr ;ʦʙʨʘʟʦʚʘʪʝʣɹʥʘ̫ ʧʨʦʛʨʘʤʤʘ 

ɿʘʧʨʝʪ ʥʘ 

ʠʩʧʦʣɹʟʦʚʘʥʠʝ 

ʘʫʜʠʪʦʨʠʡ ʜʣ̫ 

ʫʯʝʙʥr ʭ ʝʜʠʥʠʮ

ɸʫʜʠʪʦʨʠʠ 

ʋʯʝʙʥr ʝ ʩʝʤʝʩʪʨr  , 

ʆʙʨʘʟʦʚʘʪʝʣɹʥʘ̫ ʧʨʦʛʨʘʤʤʘ , 

ʪʘʡʤʩʣʦʪr  ʚ ʪʝʯʝʥʠʠ ʫʯʝʙʥʦʛʦ 

ʩʝʤʝʩʪʨʘ

 
ʈʠʩ. 1. ʋʢʨʫʧʥʝʥʥʘʷ ʩʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

 

ɺʚʦʜ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʝʣʷʮʠʦʥʥʳʝ ʪʘʙʣʠʮʳ ʧʦ-

ʢʘʟʘʥ ʥʘ ʩʭʝʤʝ ʧʠʢʪʦʛʨʘʤʤʦʡ çʯʝʣʦʚʝʢè. ʉʪʘʪʠʯʝʩʢʠʝ ʞʝʩʪʢʠʝ ʦʛʨʘʥʠʯʝ-

ʥʠʷ (ʟʘʧʨʝʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ ʪʘʡʤʩʣʦʪʝ, ʟʘʧʨʝʪ ʥʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʘʫʜʠʪʦʨʠʡ ʜʣʷ ʫʯʝʙʥʳʭ ʝʜʠʥʠʮ, ʟʘʧʨʝʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʫʜʠʪʦʨʠʡ ʚ ʪʘʡʤʩʣʦʪʝ), ʚʚʦʜʷʪʩʷ ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʤ ʠ ʭʨʘʥʷʪʩʷ ʚ ʪʘʙʣʠʮʘʭ, ʘ ʪʘʙʣʠʮʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʩʢʦʨʠʪʴ ʧʨʦ-

ʚʝʨʢʫ ʜʠʥʘʤʠʯʝʩʢʠʭ ʞʝʩʪʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ (ʟʘʥʷʪʦʩʪʴ ʘʫʜʠʪʦʨʠʡ ʠ ʊ-ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʯʝʙʥʳʤʠ ʝʜʠʥʠʮʘʤʠ), ʬʦʨʤʠʨʫʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ (ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʦʜʥʦʨʦʜʥʦʩʪʠ 

ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʘʣʛʦʨʠʪʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʊ-ʟʘʚʠʩʠʤʦʩʪʠ ʫʯʝʙʥʳʭ ʝʜʠ-

ʥʠʮ), ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ.  

ɺ ʟʘʚʝʨʰʝʥʠʝ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʩ ʧʦʤʦ-

ʱʴʶ ʥʝʢʦʪʦʨʦʛʦ çʘʣʛʦʨʠʪʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦ-

ʚʘʥʠʷè ʜʣʷ ʢʘʞʜʦʡ ʫʯʝʙʥʦʡ ʝʜʠʥʠʮʳ ʥʘʭʦʜʠʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʘʷ 
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(ʦʧʪʠʤʘʣʴʥʘʷ) ʩʪʨʘʪʝʛʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʚʝʜʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʳʙʨʘʥʥʳʭ 

ʦʛʨʘʥʠʯʝʥʠʡ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʫʙʘʨʝʚʘ ʆ.ɸ. ʂ ʚʦʧʨʦʩʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚ-
ʣʝʥʠʷ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚʫʟʘ / ʆ.ɸ. ɹʫʙʘʨʝʚʘ // çʊʝʣʝʤʘʪʠʢʘ-2015è. 

2. ʐʘʧʦʚʘʣʦʚ ʊ.ʉ. ʇʣʘʥʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ  

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ. ï ʍʘʙʘʨʦʚʩʢ, 

2010. ï 146 ʩ. 
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ʋɼʂ 004.414.28 

ʆɹ ʆɼʅʆʄ ʇʆɼʍʆɼɽ ʂ ʈɽʐɽʅʀʖ ɿɸɼɸʏʀ 

ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʇʈʆɻʈɸʄʄ 

ɼʆʇʆʃʅʀʊɽʃʔʅʆɻʆ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ 

ʆɹʈɸɿʆɺɸʅʀʗ 

ɺ.ɼ. ɻʨʠʥʯʝʥʢʦʚ, ʅʛʫʝʥ ʌʫʢ ʍʘʫ, ɸ.ʉ. ʈʘʜʠʤʮʝʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ɼʇʆ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʠʟ ʥʠʭ, ʦʥ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʙʦʨʘ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (ʆʇ) ɼʇʆ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʚʥʫʪʨʝʥ-

ʥʠʭ ʦʮʝʥʦʢ (ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ) ʩʜʝʣʘʥʥʳʭ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʠʤʠ ʨʘʙʦʪʥʠʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʠʭ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʡ ʦ ʧʦʪʨʝʙʥʦʩʪʷʭ ʨʳʥʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ɼʇʆ. ʇʫʩʪʴ ʵʪʠ ʧʨʦ-

ʛʨʘʤʤʳ ʦʙʨʘʟʫʶʪ ʤʥʦʞʝʩʪʚʦ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ʥʘ ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʦʝ ʦʙʦʟʥʘʯʠʤ ʆʇʩʢ. ɼʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ ʧʦ ʠʭ ʨʝʘ-

ʣʠʟʘʮʠʠ ʠ ʦʙʥʦʚʣʝʥʠʶ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʪʘʢ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩ. 1.  
 

ʀʅʊɽʈʅɽʊ 

ʉʙʦʨ ʦʪʟʳʚʦʚ ʦ 

ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʆʇʩʢ 

ɸʥʘʣʠʟ ʦʪʟʳʚʦʚ ʦ 

ʨʝʘʣʠʟʦʚʘʥʥʳʭ 

ʆʇʩʢ 

ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʦʙʥʦʚʣʝʥʥʦʛʦ ʥʘʙʦʨʘ ʆʇʩʢ 

ʈʝʘʣʠʟʘʮʠʷ 

ʆʇʩʢ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʙʦʨʘ 

ʆʇ ɼʇʆ ʥʘ ʦʩʥʦʚʝ 

ʩʦʙʩʪʚʝʥʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʠ ʆʇʩʢ 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʚʥʝʩʝʥʠʁ 

ʨʝʢʦʤʝʥʝʥʠʡ ʚ 

ʆʇʩʢ 

ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʦʛʨʘʤʤ 

ʆʇʩʢ ʥʘ ʦʩʥʦʚʝ 

ʚʳʷʚʣʝʥʥʳʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʆʇʩʢ ɼʇʆ ʩ ʫʯʝʪʦʤ ʤʥʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ  

ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʭ ʦʪʟʳʚʦʚ 

 

ʇʨʠ ʵʪʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʦʙ-

ʨʘʟʫʶʱʘʷ ʟʘʤʢʥʫʪʳʡ ʮʠʢʣ, ʚʳʭʦʜ ʠʟ ʢʦʪʦʨʦʛʦ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʩʣʫʯʘʝ ʧʨʝ-

ʢʨʘʱʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ɼʇʆ: 

1. ʈʝʘʣʠʟʘʮʠʷ ʆʇʩʢ. 

2. ʉʙʦʨ ʦʪʟʳʚʦʚ ʦ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʆʇʩʢ. 
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3. ɸʥʘʣʠʟ ʦʪʟʳʚʦʚ ʦ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʆʇʩʢ. 

4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʥʝʩʝʥʠʶ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦ-

ʛʨʘʤʤʳ ʆʇʩʢ. 

5. ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʦʛʨʘʤʤ ʆʇʩʢ ʥʘ ʦʩʥʦʚʝ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʂʦʥʦʚʘʣʦʚʘ ʀ.ʉ. ʊʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʮʝʥʠʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: 13.00.08 [ʊʝʢʩʪ] / ʂʦʥʦ-

ʚʘʣʦʚʘ ʀ.ʉ. ï ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, 2007. ï 145 ʩ. 

2. ɾʛʝʥʪʠ ʀ.ɺ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʜʘʛʦʛʦʚ ʠʩ-

ʢʫʩʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ: 13.00.08 [ʊʝʢʩʪ] / ɾʛʝʥʪʠ ʀ.ɺ. ï ʄ., 

2018. ï 186 ʩ. 

3. ʊʶʨʠʥ ʕ.ʀ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʢ ʘʜʘʧʪʘʮʠʦʥ-

ʥʳʡ ʨʝʩʫʨʩ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʦʩʩʠʡʩʢʦʤ ʦʙʱʝʩʪʚʝ (ʨʝʛʠʦʥʘʣʴʥʳʡ ʘʩ-

ʧʝʢʪ): 22.00.04 [ʊʝʢʩʪ] / ʊʶʨʠʥ ʕ.ʀ. ï ʇʝʥʟʘ, 2013. ï 195 ʩ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʟʘʚ. ʢʘʬʝʜʨʦʡ ʇʆɺʊ, ʜʝʢʘʥʘ 
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ʋɼʂ 004.414.28 

ʉʍɽʄɸ ʆʊɹʆʈɸ ʆʊɿʓɺʆɺ ʈɽʉʇʆʅɼɽʅʊʆɺ  
ɼʃʗ ʌʆʈʄʀʈʆɺɸʅʀʗ ʈɽʂʆʄɽʅɼɸʎʀʁ  

ʇʆ ʋʇʈɸɺʃɽʅʀʖ ʇʈʆɻʈɸʄʄ ɼʆʇʆʃʅʀʊɽʃʔʅʆɻʆ  
ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

ɺ.ɼ. ɻʨʠʥʯʝʥʢʦʚ, ʅʛʫʝʥ ʌʫʢ ʍʘʫ, ɸ.ʉ. ʈʘʜʠʤʮʝʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɺ ʨʘʙʦʪʘʭ [1, 2] ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ɼʇʆ) ʨʝʘʣʠʟʫʝʤʳʝ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʛʨʘʶʪ ʦʪʟʳʚʳ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ  

ʧʨʦʮʝʩʩʘ. 

 

ʀʅʊɽʈʅɽʊ 

ʆʪʟʳʚʳ ʦ 

ʧʨʦʛʨʘʤʤʝ ɼʇʆ 

ʆʪʟʳʚʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʘʪʝʛʦʨʠʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʆʪʟʳʚʳ,  ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʜʥʦʡ ʠʟ ʢʘʪʝʛʦʨʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʙʫʯʘʝʤʳʝ, ʅʇʈ, ʨʘʙʦʪʦʜʘʪʝʣʠ 

ʆʪʟʳʚʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʝʘʣʠʟʫʶʱʝʡ ɼʇʆ 

ʆʪʟʳʚʳ ʦʙ 

ʦʨʛʘʥʠʟʘʮʠʠ 

ʆʪʟʳʚʳ ʦ 

ʜʠʩʮʠʧʣʠʥʝ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʠ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ɼʇʆ 

ʜʘ 

ʜʘ 

ʜʘ 

ʉʦʨʪʠʨʦʚʢʘ 

ʦʪʟʳʚʦʚ 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʦʪʙʦʨʘ ʦʪʟʳʚʦʚ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ 
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ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʦʪʟʳʚʦʚ ʠ ʧʨʠʥʷʪʠʝ 

ʥʘ ʠʭ ʦʩʥʦʚʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʈʠʩ. 1 ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʭʝʤʫ ʦʪʙʦʨʘ 

ʦʪʟʳʚʦʚ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʩ ʫʯʝʪʦʤ ʦʙʣʘʩʪʠ ʧʦʠʩʢʘ ʠ 

ʥʘʣʠʯʠʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ʃʠʪʝʨʘʪʫʨʘ 

1. ʆ ʨʦʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʤʥʝʥʠʡ ʧʦʪʨʝʙʠʪʝ-

ʣʝʡ ʚ ʟʘʜʘʯʝ ʠʥʪʝʨʥʝʪ-ʤʘʨʢʝʪʠʥʛʘ ʫʩʣʫʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ [ʊʝʢʩʪ] / ɻʦʨʙʫʰʠʥ ɼ.ɸ., ɻʨʠʥʯʝʥʢʦʚ ɼ.ɺ. // ʉʙʦʨʥʠʢ ʪʨʫʜʦʚ ʧʦ ʧʨʦʙʣʝʤʘʤ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ï 2017. ï ˉ 31. ï ʉ. 222-228. 

2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʪʟʳʚʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʥʘ ʦʩʥʦʚʝ ʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [ʊʝʢʩʪ] / ɻʨʠʥʯʝʥʢʦʚ ɼ.ɺ., ʅʛʫʝʥ ʌʫʢ ʍʘʫ, ʅʛʫʝʥ ʊʭʠ ʊʭʫ //  

ɺ ʩʙʦʨʥʠʢʝ: ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝ-

ʤʘʪʠʢʠ ʚ ʪʝʭʥʠʢʝ, ʤʝʜʠʮʠʥʝ ʠ ʵʢʦʥʦʤʠʢʝ ʄʘʪʝʨʠʘʣʳ 17-ʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʦʣʦʜʝʞ-

ʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï 2018. ï ʉ. 299-301. 
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ʋɼʂ 681.5.01 

ʅɽʁʈʆʉɽʊɽɺɸʗ ʄʆɼɽʃʔ ɸʅɸʃʀɿɸ ʕʄʆʎʀʆʅɸʃʔʅʆʁ 

ʆʂʈɸʉʂʀ ʀɿʆɹʈɸɾɽʅʀʁ 

ɸ.ɺ. ɻʫʣʘʢʦʚ, ʅ.ɸ. ʂʦʚʘʣʴʩʢʠʡ, ɽ.ʂ. ʄʘʪʚʝʡʯʫʢ,  

ɸ.ʉ. ɺʘʣʘʭ, ʉ.ʉ. ʇʫʭʦʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʆʜʥʠʤ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʙʳʪʦʚʳʭ 

ʩʨʝʜʩʪʚ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʜʘʧʪʠʚʥʦʡ 

ʬʦʥʦʚʦʡ ʧʦʜʩʚʝʪʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʫʢʘʟʘʥʥʘʷ ʧʦʜʩʚʝʪʢʘ ʠʩʧʦʣʴʟʫʝʪ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʪʦʙʨʘʞʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʘʥʘʣʠʟ ʫʢʘʟʘʥ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʩʪʨʦʝʥʠʝ 

ʩʠʩʪʝʤʳ ʘʜʘʧʪʠʚʥʦʡ ʧʦʜʩʚʝʪʢʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʦʢʨʘʩʢʠ ʠʟʙʨʘʞʝʥʠʡ. 

ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʩʣʦʞʥʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʜʝʪʝʨʤʠʥʠʨʦ-

ʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʧʦʵʪʦʤʫ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʩʢʫʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ 

ʩʝʪʠ. 

ʈʝʰʘʝʤʘʷ ʟʘʜʘʯʘ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʧʦ-

ʵʪʦʤʫ ʜʣʷ ʝʸ ʨʝʰʝʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʘʨʭʠʪʝʢʪʨʫʨʳ ʩʚʸʨ-

ʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʡ ʩʝʪʝʡ: 

ï AlexNet [1]; 

ï ResNet18 [2]; 

ï Inseption v3 [3]; 

ï VGG19 [4]; 

ï SqueezeNet [5]; 

ï DenseNet [6]. 

ɼʣʷ ʦʙʫʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʦʜʭʦʜ 

Transfer Learning. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʝʩʦʚʳʝ ʢʦʵʬ-

ʬʠʮʠʝʥʪʳ ʦʙʫʯʘʝʤʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʠʥʠʮʠʘʣʠʟʠʨʫʶʪʩʷ ʠʟʚʝʩʪʥʳʤʠ ʚʝ-

ʩʦʚʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʦʙʫʯʝʥʥʦʡ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴ-

ʰʦʤ ʦʙʲʸʤʝ ʜʘʥʥʳʭ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʘʢ ʪʦʯʥʦʩʪʴ 

ʨʘʙʦʪʳ ʤʦʜʝʣʠ, ʪʘʢ ʠ ʩʢʦʨʦʩʪʴ ʝʸ ʦʙʫʯʝʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʦʙʨʘʥʥʳʡ ʠʟ 

ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘʙʦʨ ʠʟʦʙʨʘʞʝʥʠʡ, ʚʳʨʘʞʘʶʱʠʭ ʦʜʥʫ ʠʟ ʩʝʤʠ ʙʘ-

ʟʦʚʳʭ ʵʤʦʮʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʦʧʠʩʘʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

  



 

24 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨ 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʚʸʨʪʦʯʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʊʦʯʥʦʩʪʴ ʧʨʝʜʩʢʘʟʘʥʠʡ 

AlexNet 0.485 

ResNet18 0.7 

VGG19 0.819 

Inception v3 0.727 

SqueezeNet 0.394 

DenseNet 0.758 

 

ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʪʦʯʥʦʩʪʴ ʧʦʢʘʟʘʣʘ VGG19. 

ʃʠʪʝʨʘʪʫʨʘ 

1. Krizhevsky A., Sutskever I., Hinton G.E. ImageNet Classification with Deep Con-

volutional - NIPS'12 Proceedings of the 25th International Conference on Neural Infor-

mation Processing Systems - Volume 1, 2012. C. 1097-1105; 

2. He K., Zhang X., Ren S., Sun J. Deep Residual Learning for Image Recognition ï 

IEEE Conference on Computer Vision and Pattern Recognition (CVPR) ï 2016; 

3. Szegedy C., Vanhoucke V., Ioffe S., Shlens J. Rethinking the Inception Architec-

ture for Computer Vision ï IEEE Conference on Computer Vision and Pattern Recognition 

(CVPR), 2016; 

4. Simonyan K., Zisserman A. Very Deep Convolutional Networks for Large-Scale 

Image Recognition - Computer Vision and Pattern Recognition, 2014; 

5. Iandola F., Han S., Moskewicz M. W., Ashraf K., Dally B., Keutzer K. SqueezeNet: 

AlexNet-Level Accuracy With 50X Fewer Parameters and <0.5Mb Model Size ï Interna-

tional Conference on Learning Representations, 2017; 

6. Huang G., Liu Z., Maaten L., Weinberger K.Q. Densely Connected Convolutional 

Networks ï IEEE Conference on Computer Vision and Pattern Recognition (CVPR), 2016. 
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ʋɼʂ 004.94: 005.591.6 

ʈɸɿʈɸɹʆʊʂɸ ʇʈɸʂʊʀʂʋʄɸ ʇʆ ɼʀʉʎʀʇʃʀʅɽ  
«ʆʉʅʆɺʓ ʀʄʀʊɸʎʀʆʅʅʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʍ ʉʀʉʊɽʄ» 

ɸ.ʖ. ɾʫʯʢʦʚ, ɺ.ʅ. ʇʝʢʫʪ, ɸ.ʉ. ʈʦʜʠʦʥʦʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [1] ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ (ɸʉ), ʧʦʥʠʤʘʝʤʘʷ ʢʘʢ cʠʩʪʝʤʘ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʝʨʩʦʥʘʣʘ ʠ ʢʦʤʧʣʝʢʩʘ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʝʛʦ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʨʝʘʣʠʟʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʚʳʧʦʣʥʝʥʠʷ ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʭ ʬʫʥʢʮʠʡ. ɺ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʘʞʥʝʡʰʠʤ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʀʤʠʪʘʮʠʦʥ-

ʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (ʀʄ) ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʩʧʝʮʠʘʣʴʥʳʭ ʠʤʠʪʠʨʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʀʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ (ʀʄ) 

ʥʘʟʳʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʤʠʪʠ-

ʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʣʦʞʥʦʛʦ ʦʙʲʝʢʪʘ. ʆʥ ʚʳʧʦʣʥʷʝʪ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ ʧʘʨʘʣʣʝʣʴʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʷʚʣʷ-

ʶʪʩʷ ʧʦ ʩʚʦʠʤ ʚʨʝʤʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ (ʩ ʪʦʯʥʦʩʪʴʶ ʧʦ ʤʘʩʰʪʘʙʘʤ ʚʨʝ-

ʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ) ʘʥʘʣʦʛʘʤʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ [1]. ʇʨʠ ʀʄ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʀʉ), ʚʢʣʶʯʘʷ ʩʝʪʠ ʠ ʩʠʩʪʝʤʳ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʣʘʩʩ (ʧʦʜʩʠʩʪʝʤʫ) ɸʉ, ʪʨʝʙʫʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʦʵʪʦʤʫ ʧʨʘʢʪʠʢʫʤ ʧʦ ʜʠʩʮʠʧʣʠʥʝ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʠʟʫʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʠ ʧʨʦʮʝʩ-

ʩʦʚ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ Scilab. ɼʣʷ ʀʄ ʀʉ ʚ 

ʧʨʘʢʪʠʢʫʤʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʙʨʘʥʳ ʪʨʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʘ: LabVIEW, Cisco Packet Tracer, OPNET. 

ɺ ʧʨʘʢʪʠʢʫʤʝ ʠʟʫʯʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝ-

ʥʠʝ ʠʤʠʪʘʮʠʦʥʥʳʤʠ ʤʦʜʝʣʷʤʠ ʀʉ ʚ LabVIEW. 

Cisco Packet Tracer (CPT) ï ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʩʝʪʝʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʧʦ-

ʚʝʜʝʥʠʝʤ ʩʝʪʠ ʠ ʦʮʝʥʠʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ. 

ʂʦʤʧʣʝʢʩ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ çOptimum Performance 

Networkè (OPNET) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʠʨʪʫʘʣʴʥʫʶ ʩʝʪʝʚʫʶ ʩʨʝʜʫ, ʢʦ-

ʪʦʨʘʷ ʤʦʜʝʣʠʨʫʝʪ ʧʦʚʝʜʝʥʠʝ ʩʝʪʝʡ, ʚʢʣʶʯʘʶʱʠʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ, ʢʦʤ-

ʤʫʪʘʪʦʨʳ, ʧʨʦʪʦʢʦʣʳ, ʩʝʨʚʝʨʳ ʠ ʩʝʪʝʚʳʝ ʧʨʠʣʦʞʝʥʠʷ. ɺʠʨʪʫʘʣʴʥʘʷ ʩʝʪʝ-

ʚʘʷ ʩʨʝʜʘ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʧʨʦʙʣʝʤʳ, ʪʝ-

ʩʪʠʨʦʚʘʪʴ ʤʦʜʠʬʠʢʘʮʠʠ ʩʝʪʝʡ ʧʝʨʝʜ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʝʡ, ʧʣʘ-

ʥʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʩʮʝʥʘʨʠʠ, ʪʘʢʠʝ ʢʘʢ ʨʦʩʪ ʪʨʘʬʠʢʘ, ʩʙʦʠ ʠ ʦʪʢʘʟʳ ʩʝʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ  

ʜʘʥʥʳʭ: 
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ï ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʪʝʚʦʡ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʚʳʭʦʜʥʳʭ 

ʚʝʢʪʦʨʦʚ (çoutput vectorsè), ʛʨʘʬʠʢʠ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪ-

ʨʦʚ ʩʝʪʠ ʚʦ ʚʨʝʤʝʥʠ; 

ï ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʘʨʘʤʝʪʨʘʭ ʩʝʪʝʚʦʡ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ 

ʚʳʭʦʜʥʳʭ ʩʢʘʣʷʨʦʚ (çoutput scalarsè). 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʆʩʥʦʚʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤè [1], ʩʦʜʝʨʞʠʪ ʢʘʢ ʪʝʦʨʝʪʠ-

ʯʝʩʢʠʡ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥ-

ʥʦʛʦ ʇʆ. 

ʃʠʪʝʨʘʪʫʨʘ  

1. ʈʦʜʠʦʥʦʚ ɸ.ʉ., ɾʫʯʢʦʚ ɸ.ʖ., ʇʝʢʫʪ ɺ.ʅ. ʆʩʦʙʝʥʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠ-

ʩʪʝʤʘʭ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘè // ʅɹʀ ʪʝʭʥʦʣʦʛʠʠ. ï 2019. ï ʊ. 13. ï  ̄2. ï 

ʉ. 34-38. 
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ʋɼʂ -004.652 

ʆʈɻɸʅʀɿɸʎʀʗ ɼʆʉʊʋʇɸ ʂ ʊʈɸʅɿɸʂʎʀʗʄ 

ɺ ʉʀʉʊɽʄɸʍ, ʆʉʅʆɺɸʅʅʓʍ ʅɸ ʈɸʉʇʈɽɼɽʃɪʅʅʓʍ 

ʈɽɽʉʊʈɸʍ  

ʅ.ɺ. ʀʚʘʥʢʦʚ, ɸ.ɺ. ʂʫʟʥʝʮʦʚʘ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʨʝ-
ʝʩʪʨʘʭ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʚʦʧʨʦʩʦʚ, ʷʚʣʷʝʪʩʷ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ 
ʜʘʥʥʳʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʭʘʥʠʟʤʘʤ ʠ ʧʨʘʚʘʤ ʜʦʩʪʫʧʘ ʢ 
ʪʨʘʥʟʘʢʮʠʷʤ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʠʜʦʠʟʤʝʥʷʪʴʩʷ ʚʳʙʨʘʥʥʘʷ ʧʨʠ ʧʨʦʝʢ-
ʪʠʨʦʚʘʥʠʠ ʘʨʭʠʪʝʢʪʫʨʘ ʩʘʤʦʛʦ ʷʜʨʘ ʩʠʩʪʝʤʳ. 

ʈʘʩʧʨʝʜʝʣʸʥʥʳʡ ʨʝʝʩʪʨ ï ʵʪʦ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʙʘʟ ʜʘʥʥʳʭ. ʉʘʤ ʨʝʝʩʪʨ 
ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʢʘʢ ʨʝʧʣʠʮʠʨʦʚʘʥʥʘʷ ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ. ɹʣʦʢʯʝʡʥ (ʘʥʛʣ. blockchain, ʠʟʥʘ-
ʯʘʣʴʥʦ block chain) ï ʚʳʩʪʨʦʝʥʥʘʷ ʧʦ ʦʧʨʝʜʝʣʸʥʥʳʤ ʧʨʘʚʠʣʘʤ ʥʝʧʨʝʨʳʚ-
ʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʮʝʧʦʯʢʘ ʙʣʦʢʦʚ (ʩʚʷʟʥʳʡ ʩʧʠʩʦʢ), ʩʦʜʝʨʞʘʱʠʭ ʠʥ-
ʬʦʨʤʘʮʠʶ [1]. 

ʇʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʨʝʝʩʪʨʦʚ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ 
ʙʣʦʢʯʝʡʥ ʧʦ ʜʦʩʪʫʧʫ ʢ ʪʨʘʥʟʘʢʮʠʷʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʝ 
ʛʨʫʧʧ :r 1) ʦʪʢʨʳʪʳʝ-ʫʯʘʩʪʥʠʢʠ ʥʝ ʧʨʦʭʦʜʷʪ ʠʜʝʥʪʠʬʠʢʘʮʠʶ, ʜʦʩʪʫʧ ʝʩʪʴ 
ʫ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 2) ʨʝʛʫʣʠʨʫʝʤʳʝ ï ʜʦʩʪʫʧ ʢ ʯʪʝʥʠʶ/ʩʦ-
ʟʜʘʥʠʶ ʪʨʘʥʟʘʢʮʠʡ ʦʛʨʘʥʠʯʝʥ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʨʦʭʦ-
ʜʷʪ ʠʜʝʥʪʠʬʠʢʘʮʠʶ3) ʟʘʢʨʳʪʳʝ-ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʩʪʨʦʛʦ ʦʛʨʘʥʠʯʝʥ, 
ʥʘʠʤʝʥʝʝ ʟʘʪʨʘʪʥʳʡ ʪʠʧ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʟʘʱʠʱʸʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʪʝʨʷ-
ʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʣʶʩʳ ʙʣʦʢʯʝʡʥʘ ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ. 

ɺ ʨʘʤʢʘʭ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʪʝʧʝʥʴ ʤʘʛʠʩʪʨʘ ʚʝ-
ʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢ-
ʯʝʡʥ, ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʩʠʩʪʝʤʳ ʤʝʞʙʘʥʢʦʚʩʢʠʭ ʧʝ-
ʨʝʚʦʜʦʚ ʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʧʣʘʪʝ ʫʩʣʫʛ ɾʂʍ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʣʦʢʯʝʡʥʘ ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ ʧʦʟʚʦʣʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ 
ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ. ʂ ʪʦʤʫ ʞʝ, ʪʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʘʚ ʜʦ-
ʩʪʫʧʘ ʧʦʟʚʦʣʷʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 
ʨʘʙʦʪʳ ʧʨʠ ʚʳʙʦʨʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʜʦʙʘʚʣʷʝʪ ʥʦʚʳʡ ʙʣʦʢ. ɺ ʟʘ-
ʢʨʳʪʦʡ ʩʝʪʠ ʤʦʞʥʦ ʜʘʪʴ ʧʨʘʚʦ ʟʘʧʠʩʠ ʚʩʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ (ʙʘʥʢʘʤ) ʯʪʦ 
ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʟʘʢʮʠʡ ʠ ʫʤʝʥʴʰʘʝʪ 
ʤʠʥʠʤʘʣʴʥʳʝ ʩʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ. 

ʃʠʪʝʨʘʪʫʨʘ  

1. ɹʘʥʢ ʈʦʩʩʠʠ. ɼʦʢʣʘʜ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʢʦʥʩʫʣʴʪʘʮʠʡ. ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ 
ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʨʝʝʩʪʨʦʚ. ɼʝʢʘʙʨʴ 2017. ï 20 ʩ. 
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ʉʀʉʊɽʄɸ ʂʆʅʊʈʆʃʗ ʇʆʉɽʑɸɽʄʆʉʊʀ ɺʋɿʘ  
ʅɸ ʇʈʀʄɽʈɽ ʖʈɻʇʋ(ʅʇʀ) 

ɺ.ɸ. ʂʘʨʘʤʳʰʝʚʘ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʩʚʷʟʘʥʘ ʩ ʫʣʫʯʰʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩʪʫʜʝʥʪʘʤʠ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ.  

ʇʦʢʘʟʘʪʝʣʝʤ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʦʙʫʯʘʶʱʠʭ ʠʭ, ʷʚ-

ʣʷʝʪʩʷ ʫʩʧʝʚʘʝʤʦʩʪʴ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ ʠ ʧʦʩʝʱʘʝʤʦʩʪʴ ʟʘʥʷʪʠʡ. ʈʫʢʦʚʦʜ-

ʩʪʚʦ ʠʥʩʪʠʪʫʪʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʝʧʨʝʨʳʚ-

ʥʳʡ ʫʯʝʪ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʪʫʜʝʥʪʦʚ, ʘ ʠʤʝʥʥʦ ʟʘ ʠʭ ʧʦʩʝʱʘ-

ʝʤʦʩʪʴʶ ʠ ʫʩʧʝʚʘʝʤʦʩʪʴʶ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫʯʝʪ ʠ ʢʦʥʪʨʦʣʴ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ "ʚʨʫʯʥʫʶ". ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ "ʚʨʫʯʥʫʶ" ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʝʤʢʦʡ ʠ 

ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʜʘʯʠ ʫʯʝʪʘ ʠ ʢʦʥʪʨʦʣʷ ʧʦʩʝʱʘʝ-

ʤʦʩʪʠ ʠ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʖʈɻʇʋ(ʅʇʀ) ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʦʞʥʷ-

ʶʪʩʷ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʭʨʘʥʠʪʩʷ ʥʘ ʙʫʤʘʞʥʳʭ ʥʦ-

ʩʠʪʝʣʷʭ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʠʥ-

ʬʦʨʤʘʮʠʠ. ʇʦʚʳʰʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʫʯʝʪʘ ʠ ʢʦʥʪʨʦʣʷ ʧʦʩʝʱʘʝʤʦʩʪʠ ʠ 

ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʖʈɻʇʋ(ʅʇʀ), ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠ-

ʯʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʪʨʫʜʦʝʤʢʦʩʪʠ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ.  

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʪʫʜʦʧʝʜʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ],  

URL: http://studopedia.su/1_1723_dostoinstva-klientservernoy-arhitekturi.html 

2. ʄʝʪʦʜʦʣʦʛʠʷ DFD [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ], URL: https://hlp4asp.word-
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ʉʀʉʊɽʄɸ ɸɺʊʆʄɸʊʀʏɽʉʂʆɻʆ ʈɽɻʋʃʀʈʆɺɸʅʀʗ 

ʊɽʄʇɽʈɸʊʋʈʓ ʐʊɸʄʇɸ ɼʃʗ ɻʆʈʗʏɽʁ ʇʈɽʉʉʆɺʂʀ 
ʇʆʈʆʐʂʆɺʓʍ ʉʊɸʃɽʁ 

ʉ.ɺ. ʂʦʚʪʫʥ, ʉ.ɽ. ʇʷʪʥʠʮʳʥ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʠ ʠʟʜʝ-

ʣʠʡ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʧʦʨʦʰʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴʶ ʚʳʙʦʨʘ 

ʰʪʘʤʧʦʚʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʧʪʠʤʘʣʴʥʳʤʠ ʨʝʞʠʤʘʤʠ ʥʘʛʨʝʚʘ ʟʘʛʦ-

ʪʦʚʦʢ ʠ ʰʪʘʤʧʘ [1]. ɻʦʨʷʯʘʷ ʰʪʘʤʧʦʚʢʘ ʧʦʚʳʰʘʝʪ çʧʣʘʩʪʠʯʥʦʩʪʴè ʧʦ-

ʨʦʰʢʦʚʦʡ ʟʘʛʦʪʦʚʢʠ, ʫʣʫʯʰʘʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʣʫʯʝʥ-

ʥʦʡ ʜʝʪʘʣʠ, ʩʥʠʞʘʝʪ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʠ ʘʤʦʨʪʠʟʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦ-

ʵʪʦʤʫ ʧʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʉɸʈ) ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʰʪʘʤʧʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ.  

ʐʪʘʤʧ ʨʘʙʦʪʘʝʪ ʩ ʮʠʢʣʠʯʝʩʢʠʤ ʥʘʛʨʝʚʦʤ ʠ ʦʭʣʘʞʜʝʥʠʝʤ. ʂ ʦʩʥʦʚ-

ʥʳʤ ʬʘʢʪʦʨʘʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʰʪʘʤʧʘ, ʦʪʥʦʩʷʪ: ʪʝʤʧʝ-

ʨʘʪʫʨʫ ʠ ʝʝ ʢʦʣʝʙʘʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʘʤʧʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʧʦ ʛʣʫʙʠʥʝ ʰʪʘʤʧʘ. ɽʩʣʠ ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʰʪʘʤʧʘ q0 = 20 ʉ̄, 

ʘ ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʛʦʪʦʚʢʠ qɿ = 1200 ʉ̄, ʪʦ ʢʦʥʪʘʢʪʥʘʷ ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʨʘʚʥʘ ʧʦʣʫʩʫʤʤʝ (600 Áʉ). ʇʦʵʪʦʤʫ ʉɸʈ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʵʪʫ 

ʪʝʤʧʝʨʘʪʫʨʫ. ʉɸʈ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 1 ʠ ʨʝʘʣʠʟʫʝʪ ʧʨʠʥʮʠʧ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦ ʦʪʢʣʦʥʝʥʠʶ. 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʉɸʈ 

 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʉɸʈ ʟʘʢʣʶʯʝʥ ʢ ʩʚʝʜʝʥʠʶ ʦʰʠʙʢʠ ʫʧʨʘʚʣʝʥʠʷ ʢ 

ʥʫʣʶ [2]. ʈʝʛʫʣʠʨʫʝʤʳʡ ʧʘʨʘʤʝʪʨ Yʊ(t) ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʟʘʜʘʥʥʳʤ ʟʥʘʯʝ-

ʥʠʝʤ Yɿ(t). ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʟʥʦʩʪʠ ʚʝʣʠʯʠʥ Ů(t) = Yʟ(t) ï YT(t) ʚʳʨʘʙʘʪʳ-

ʚʘʝʪʩʷ ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʜʣʷ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ɼʣʷ 

ʥʘʩʪʨʦʡʢʠ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ ʙʳʣʘ ʩʥʷʪʘ ʢʨʠʚʘ ̫ ʨʘʟʛʦʥʘ ʪʝʤʧʝʨʘʪʫʨʳ 

ʰʪʘʤʧʘ ʠ ʦʧʨʝʜʝʣʝʥ rʦʩʥʦʚʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʭʦʜʥʦʛʦ 

ʧʨʦʮʝʩʩʘ.  
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ʅʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʝʪ ʨʝʛʫʣʷʪʦʨ ʩ ʥʘʩʪʨʦʡʢʘʤʠ ʜʣʷ ʘʧʝʨʠʦʜʠ-

ʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. ʇʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 12 %. ʇʘʨʘ-

ʤʝʪʨʳ ʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ, ʫʤʝʥʴʰʠʚ ʨʘʩʯʝʪʥʫʶ ʚʝʣʠʯʠʥʫ ʧʦʩʪʦʷʥ-

ʥʦʡ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ.  

ʃʠʪʝʨʘʪʫʨʘ 
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1980. ï 496 ʩ. 
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ʋɼʂ 621.314 

ʇʆɼʍʆɼ ʂ ʄʆɼɽʃʀʈʆɺɸʅʀʖ ʈɸɹʆʊʓ ʕʅɽʈɻɽʊʀʏɽʉʂʆʁ 

ʋʉʊɸʅʆɺʂʀ ɺ ʋʉʃʆɺʀʗʍ ʅɽʉʊɸʎʀʆʅɸʈʅʆʁ ʅɸɻʈʋɿʂʀ 

ʉ.ɺ. ʂʦʚʪʫʥ, ʆ.ʉ. ʊʠʭʦʥʦʚʘ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʇʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʩʣʦʞʥʦʡ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯʝʡ. ʆʙʲʝʢ-

ʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʘʩʴ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ (ɼɻʕ) ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʥʘʛʨʫʟʢʠ. ɼɻʕ ʩʦʩʪʦʠʪ ʠʟ ʧʝʨʚʠʯʥʦʛʦ ʜʚʠʛʘ-

ʪʝʣʷ, ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ, ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʠ ʩʠʩʪʝʤʳ ʚʦʟʙʫʞʜʝ-

ʥʠʷ ʛʝʥʝʨʘʪʦʨʘ [1].  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ɼɻʕ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʨʝʞʠʤʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʣʦʞʝʥ ʚʘʨʠʘʥʪ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝ-

ʥʠʷ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʉʜʝʣʘʪʴ ʵʪʦ ʤʦʞʥʦ 

ʫʧʨʘʚʣʷʷ ʨʝʞʠʤʘʤʠ ʧʫʩʢʘ/ʦʩʪʘʥʦʚʘ, ʦʪʨʘʙʦʪʢʠ ʚʦʟʤʫʱʝʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ ï ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠ ʚʦʟʜʝʡ-

ʩʪʚʫʷ ʥʘ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʛʝʥʝʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʦʡ, ʫʧʨʘʚʣʷʷ ʨʝʞʠ-

ʤʘʤʠ ʨʘʙʦʪʳ ʯʝʨʝʟ ʦʙʤʦʪʢʫ ʚʦʟʙʫʞʜʝʥʠʷ. 

ʅʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʭʦʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʨʝ-

ʞʠʤʝ ʧʫʩʢʘ/ʦʩʪʘʥʦʚʘ ɼɻʕ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʨʘʙʦʪʦʡ ʩʭʝʤʳ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʛʦ ʚʚʦʜʘ ʨʝʟʝʨʚʘ (ɸɺʈ). 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ: ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʫʩʠʣʝʥʠʷ ʨʝʛʫʣʷʪʦʨʘ ʜʠʟʝʣʷ, ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ, ʚʳʭʦʜʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʠ ʤʦʱʥʦʩʪʴ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ɼɻʕ.  

ʄʦʜʝʣʴ, ʚʢʣʶʯʘʶʱʘʷ ʨʝʛʫʣʷʪʦʨ ʠ ʘʢʪʫʘʪʦʨ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1 

[2]. 
 

 
ʈʠʩ. 1. ʄʦʜʝʣʴ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ɼɻʕ 

 

ʈʝʟʫʣʴʪʘʪ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ɼɻʕ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʜʘʧʪʘʮʠʶ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ɼɻʕ ʧʨʠ ʚʥʝʟʘʧʥʦ 

ʠʟʤʝʥʠʚʰʝʡʩʷ ʥʘʛʨʫʟʢʝ ʧʦ ʩʣʫʯʘʡʥʦʤʫ ʟʘʢʦʥʫ.  



 

32 

ʉ ʫʯʝʪʦʤ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʧʨʝʜʣʦʞʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʉɸʈ ʥʘʧʨʷʞʝʥʠʷ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʥʦʡ ʫʩʪʘ-

ʥʦʚʢʠ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ, ʙʳʩʪʨʦʪʦʡ ʨʝʘʢʮʠʠ, ʤʘʣʳʤ ʚʨʝ-

ʤʝʥʝʤ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʜʦʩʪʘʪʦʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚ ʨʘʙʦʪʝ. 

ʃʠʪʝʨʘʪʫʨʘ 
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ʋɼʂ 621.396  

ʉʀʉʊɽʄɸ ʅɸɻʈɽɺɸ ʐʊɸʄʇɸ ɼʃʗ ɻʆʈʗʏɽʁ ʇʈɽʉʉʆɺʂʀ 
ʇʆʈʆʐʂʆɺʓʍ ʉʊɸʃɽʁ 

ʄ.ɸ. ʂʦʣʝʩʥʠʢʦʚ, ʅ.ɸ. ʂʦʥʜʨʘʮʢʠʡ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʠ (ɻʐ) ʠʟʜʝʣʠʡ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ 

ʧʦʨʦʰʢʘ ʧʨʝʜʲʷʚʣʷʝʪ ʢ ʩʪʨʫʢʪʫʨʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʝʥ-

ʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ʇʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʰʪʘʤʧʦʚʢʝ ʠʥʩʪʨʫʤʝʥʪ ʨʘʙʦʪʘʝʪ ʚ 

ʚʳʩʦʢʦʤ ʪʝʤʧʝ, ʩʠʣʴʥʦ ʥʘʛʨʝʚʘʝʪʩʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʤʝʭʘʥʠʯʝʩʢʫʶ ʥʘʜʝʞ-

ʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʠʟʤʝʥʷʝʪ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨ ʟʘʛʦʪʦʚʢʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʧʦʜʦʛʨʝʚ ʰʪʘʤʧʘ ʧʨʠ ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʝ ʧʦʚʳʰʘʝʪ çʧʣʘʩʪʠʯʥʦʩʪʴè ʧʦ-

ʨʦʰʢʦʚʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʧʦʵʪʦʤʫ ʧʦʜʦʛʨʝʚ ʰʪʘʤʧʦʚ ʧʨʠ ɻʐ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʛʨʝʚ ʠ ʦʭʣʘʞʜʝʥʠʝ ʰʪʘʤʧʘ ʦʩʫʱʝʩʪʚʣʷ-

ʶʪʩʷ ʮʠʢʣʠʯʝʩʢʠ. ʂ ʦʩʥʦʚʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʬʘʢʪʦʨʘʤ, ʚʣʠʷʶʱʠʤ ʥʘ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʰʪʘʤʧʘ, ʦʪʥʦʩʷʪʩʷ: ʫʨʦʚʝʥʴ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʰʪʘʤʧʘ, ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʘʤʧʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʛʣʫʙʠʥʝ ʰʪʘʤʧʘ [1]. ʇʨʠ ʵʪʦʤ ʦʭʣʘʞʜʝʥʠʝ ʰʪʘʤʧʘ ʥʝ 

ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʥʦʚʠʣʘʩʴ ʥʠʞʝ 250Áʉ ʠ 

ʥʝ ʧʨʝʚʳʰʘʣʘ ʟʥʘʯʝʥʠʝ 600 Áʉ. 

ɼʣʷ ʩʦʙʣʶʜʝʥʠʷ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʰʪʘʤʧʘ [2]. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʨʝʩʩ-

ʬʦʨʤʳ ʷʚʣʷʝʪʩʷ ʧʦʜʦʛʨʝʚ ʞʠʜʢʠʤʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷʤʠ, ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ 

ʥʘʛʨʝʚʘʪʝʣʷʤʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʪʦʯʥʦʡ ʭʦʣʦʜʥʦʡ ʠ ʛʦʨʷʯʝʡ ʞʠʜʢʦʩʪʴʶ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʥʘʛʨʝʚʘ/ʦʭʣʘʞʜʝʥʠʷ ʰʪʘʤʧʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʙʲ-

ʝʢʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʫ ʤʦʜʝʣʠ ʩʦʩʪʘʚʠʣʦ ʫʨʘʚʥʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʙʘ-

ʣʘʥʩʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʦʙʲʝʢʪʝ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚ-

ʥʝʥʠʝʤ:  

 
t
 
t
 

 
 ̎

 
, (1) 

ʛʜʝ tʦ = CĿM/(lʦʩ+lʦʥ) ï ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʦʙʲʝʢʪʘ ʩ ʫʯʝʪʦʤ ʵʬʬʝʢʪʦʚ 

ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʠ ʥʘʛʨʝʚʘʪʝʣʝʤ; 

m= lʦʥ/lʦʩ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʝʡ 

ʪʝʧʣʦʧʝʨʝʜʘʯʘ çʦʙʲʝʢʪ-ʥʘʛʨʝʚʘʪʝʣʴè ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʧʣʦʧʝʨʝʜʘʯʝʡ 

çʦʙʲʝʢʪ-ʩʨʝʜʘè. 

ʇʦʣʫʯʝʥʥʘʷ ʤʦʜʝʣʴ (1) ʧʦʟʚʦʣʷʝʪ ʧʦʜʪʚʝʨʜʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʦ-

ʚʝʜʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʰʪʘʤʧʘ ʠ ʧʦʟʚʦʣʠʪ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ, ʨʘʩʩʯʠʪʘʪʴ ʧʘ-

ʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʰʪʘʤʧʘ. 
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ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʦʨʠʩʝʥʦʢ ɻ.ɺ., ɺʘʩʠʣʴʝʚ ʃ.ɸ., ɺʦʨʦʰʥʠʥ ʃ.ɻ. ʍʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘ-

ʙʦʪʢʘ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ. ʉʧʨʘʚʦʯʥʠʢ. ï ʄ.: ʄʝʪʘʣʣʫʨʛʠʷ, 1981. ï 255 ʩ. 

2. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʰʪʘʤʧʦʚʢʠ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï URL: 

http://infomundus.com. 
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ʋɼʂ 621.396  

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʉʀʉʊɽʄʓ ɸɺʊʆʄɸʊʀʏɽʉʂʆɻʆ 
ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʊɽʄʇɽʈɸʊʋʈʓ ʐʊɸʄʇɸ  

ɼʃʗ ɻʆʈʗʏɽʁ ʐʊɸʄʇʆɺʂʀ ʇʆʈʆʐʂʆɺʓʍ ʉʊɸʃɽʁ 

ʄ.ɸ. ʂʦʣʝʩʥʠʢʦʚ, ɸ.ɺ. ʊʫʤʘ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʇʨʠ ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʝ ʧʦʨʦʰʢʦʚʳʭ ʩʪʘʣʝʡ ʦʙʳʯʥʳʭ ʤʘʨʦʢ ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʰʪʘʤʧʦʚ ʜʦʣʞʥʘ ʙʳʪʴ 250-600 Üʉ. ʅʘʛʨʝʚ ʰʪʘʤʧʦʚ ʜʦ ʙʦʣʝʝ ʚʳʩʦ-

ʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʦʧʘʩʝʥ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʦʪʧʫʩʢʘ ʰʪʘʤʧʦʚʦʡ ʩʪʘʣʠ. 

ɼʣʷ ʧʦʜʦʛʨʝʚʘ ʰʪʘʤʧʦʚ ʧʨʠʤʝʥʷʪ ʛʘʟʦʚʳʝ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʥʘʛʨʝʚʘʪʝʣʴ-

ʥʳʝ ʫʩʪʘʥʦʚʢʠ [1]. ɽʩʪʝʩʪʚʝʥʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʰʪʘʤʧʘ ʧʨʦʪʝʢʘʝʪ ʤʝʜ-

ʣʝʥʥʦ, ʧʦʵʪʦʤʫ ʧʨʠ ʚʳʩʦʢʦʤ ʪʝʤʧʝ ʧʨʝʩʩʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʝ ʦʭʣʘʞʜʝʥʠʝ. 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʰʪʘʤʧʘ ʥʝʦʙʭʦʜʠʤʘ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʥʘʛʨʝʚ ʠ ʦʭʣʘʞʜʝʥʠʝ 

ʩ ʧʦʤʦʱʴʶ ʞʠʜʢʦʩʪʥʦʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. ʇʨʦʝʢʪʠʨʫʝʤʘʷ ʉɸʈ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʰʪʘʤʧʘ ʨʝʘʣʠʟʦʚʘʥʘ ʢʘʢ ʟʘʤʢʥʫʪʘʷ ʩʠʩʪʝʤʘ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʧʦ ʦʪʢʣʦ-

ʥʝʥʠʶ. 

ʅʘ ʨʝʘʣʴʥʦʤ ʦʙʲʝʢʪʝ ʙʳʣʘ ʩʥʷʪʘ ʢʨʠʚʘʷ ʥʘʛʨʝʚʘ ʰʪʘʤʧʘ ʠ ʦʧʨʝʜʝ-

ʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ 

ʚʳʧʦʣʥʝʥ ʩʨʝʜʩʪʚʘʤʠ ɸʉʋʊʇ ʪʝʨʤʠʯʝʩʢʦʛʦ ʫʯʘʩʪʢʘ ʆʆʆ ʅʀʎ çʂʦʤʧʦ-

ʟʠʪè (ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ), ʛʨʘʬʠʢ ʩʪʨʦʠʣʩʷ ʚ Scada-ʩʠʩʪʝʤʝ Master Scada.  

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʢʨʠʚʦʡ ʥʘʛʨʝʚʘ ʛʨʘʬʦʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ [2], 

ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʦʙʲʝʢʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʷʪʦʨʘ ʚ 

ʉɸʈ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʇʀ ʠʣʠ ʇʀɼ-ʨʝʛʫʣʷʪʦʨ. 

 
ʈʠʩ. 1. ʄʦʜʝʣʴ ʦʜʥʦʢʦʥʪʫʨʥʦʡ ʉɸʈ ʩ ʇʀ-ʨʝʛʫʣʷʪʦʨʦʤ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʜʘʝʪ ʇʀ-ʨʝʛʫʣʷʪʦʨ ʩ ʥʘʩʪʨʦʡʢʘʤʠ ʜʣʷ ʘʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ.  
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ʇʘʨʘʤʝʪʨʳ ʨʝʛʫʣʷʪʦʨʘ: ʂʨ = 6, ʊi = 28. ʇʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʥʝ 

ʙʦʣʝʝ 12 %. ʈʫʯʥʘʷ ʧʦʜʩʪʨʦʡʢʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʇʀ-ʨʝʛʫʣʷʪʦʨʘ ʧʦʟʚʦʣʠʣʘ 

ʧʦʣʫʯʠʪʴ ʞʝʣʘʝʤʫʶ ʢʨʠʚʫʶ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʝʞʠʤʘ ʥʘʛʨʝʚʘ ʠ 

ʦʭʣʘʞʜʝʥʠʷ ʰʪʘʤʧʘ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʂʠʧʘʨʠʩʦʚ ʉ.ʉ., ʃʠʙʝʥʩʦʥ ɻ.ɸ. ʇʦʨʦʰʢʦʚʘʷ ʤʝʪʘʣʣʫʨʛʠʷ. ï ʄ.: ʄʝʪʘʣʣʫʨʛʠʷ, 

1980. ï 496 ʩ. 

2. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʄ.ʄ. ʉʘʚʠʥ, ɺ.ʉ. ɽʣʩʫʢʦʚ, ʆ.ʅ. ʇʷʪʠʥʘ; ʧʦʜ ʨʝʜ. ɺ.ʀ. ʃʘ-

ʯʠʥʘ. ï ʈʦʩʪʦʚ ʥ/ɼ: ʌʝʥʠʢʩ, 2007. ï 469 ʩ. 
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ʋɼʂ 621.3.078:631.234 

ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɽʅʀʗ ʊɽʈʄʆɺʃɸɾʅʆʉʊʅʓʄ ʈɽɾʀʄʆʄ 
ʇʈʆʄʓʐʃɽʅʅʆʁ ʊɽʇʃʀʎʓ 

ʅ.ɸ. ʂʦʥʜʨʘʮʢʠʡ, ʆ.ʉ. ʊʠʭʦʥʦʚʘ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʧʣʠʮʘ ʢʘʢ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞ-

ʥʦʩʪʥʳʤ ʨʝʞʠʤʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ ʠ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʘʨʘʤʝʪʨʦʚ, ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʥʦʨʤʳ ʧʨʝʜʧʠʩʳʚʘʶʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ (ʜʦ Ñ 1 Áʉ), ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʝʝ ʠʟʤʝʥʝʥʠʝ ʚ ʟʘ-
ʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʦʙʣʫʯʝʥʥʦʩʪʠ, ʬʘʟʳ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʪʝʧʣʠʮʝ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʦʥʪʨʦʣʴ 

ʤʠʢʨʦʢʣʠʤʘʪʘ: ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ; ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ; ʫʨʦʚʝʥʴ pH ʧʦʯʚʳ; ʦʩʚʝʱʝʥʥʦʩʪʴ; ʚʝʥʪʠʣʷʮʠ;̫ ʨʝʞʠʤ r

ʨʘʙʦʪʳ ʪʝʧʣʠʮʳ [1].  

ʈʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʦʙʤʝʥʘ ʧʨʠ ʦʪʦʧʣʝʥʠʠ ʪʝʧʣʠʮʳ: 

Ὕὸ  ᷿ ὯὝ Ὕὸ  ὖ ὸ. 

ʉ ʫʯʝʪʦʤ ʫʢʘʟʘʥʥʦʡ ʤʦʜʝʣʠ ʩʪʨʦʠʪʩʷ ʤʦʜʝʣ ɹʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʉɸʈ) ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʠʮʳ ʚ ʩʨʝʜʝ Matlab/Sim-

ulink. 

 
ʈʠʩ. 1. ʄʦʜʝʣʴ ʉɸʈ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʠʮʳ 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʠʟʤʝʨʷʣʠʩʴ ʠʭ ʚʝʣʠʯʠʥ rʥʘ 

ʬʠʟʠʯʝʩʢʦʤ ʦʙʲʝʢʪʝ ï ʪʝʧʣʠʮʝ ʪʠʧʘ ʊʇ 810-85.  

ʇʦ ʢʨʠʚʦʡ ʨʘʟʛʦʥʘ ʩʪʨʦʠʣʘʩʴ ʧʝʨʝʜʘʪʦʯʥʘ ̫ʬʫʥʢʮʠ ̫ʠ ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʧʘʨʘʤʝʪʨʳ ʨʝʛʫʣʷʪʦʨʘ [2]. ʕʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ (Ὧ̐ , 

ʟʘʜʘʚʘʝʤʳʡ ʫʩʠʣʠʪʝʣʝʤ çGain 1è ʠ ʧʦʩʪʦʷʥʥʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ (˟̉). 

ʇʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: Ὧ̐ πȢρ, ˟  ̉= 11. 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʘʙʦʪʳ ʤʦʜʝʣʠ ʠ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʙʳʣ ʩʜʝʣʘʥ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʨʝʤʷ ʟʘʪʫʭʘʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 

1000 ʩ, ʘ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʷ 50 %. ɺ ʮʝʣʦʤ ʉɸʈ 
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ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʙʦʪʘʝʪ ʫʩʪʦʡʯʠʚʦ ʠ ʧʨʝʜʣʦʞʝʥʥʦʝ ʨʝʰʝʥʠʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʤʦʚʣʘʞʥʦʩʥʳʤ ʨʝʞʠʤʦʤ ʪʝʧʣʠʮʳ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʝʟʨʫʯʢʦ ɸ.ʉ., ʇʯʝʣʢʠʥ ʖ.ʅ. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ  

ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʪʝʧʣʠʮʘʭ // ʄʝʭʘʥʠʟʘʮʠʷ ʠ ʵʣʝʢʪʨʠʬʠʢʘʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ï 

1984. ï  ̄6. ï ʉ. 11. 

2. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʄ.ʄ. ʉʘʚʠʥ, ɺ.ʉ. ɽʣʩʫʢʦʚ, ʆ.ʅ. ʇʷʪʠʥʘ; ʧʦʜ ʨʝʜ. ɺ.ʀ. ʃʘ-

ʯʠʥʘ. ï ʈʦʩʪʦʚ ʥ/ɼ: ʌʝʥʠʢʩ, 2007. ï 469 ʩ. 
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ʋɼʂ 004.457 

ʇʆʅʗʊʀɽ ʊɽʈʄʀʅɸ «ʉʄɽʐɸʅʅɸʗ ʈɽɸʃʔʅʆʉʊʔ» 

ʆ.ʅ. ʂʫʟʥʝʮʦʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʊʝʭʥʦʣʦʛʠʠ ʩʠʤʫʣʷʮʠʠ ʨʝʘʣʴʥʦʩʪʠ ʠʣʠ ʢʘʢʠʭ-ʣʠʙʦ ʝʸ ʦʙʲʝʢʪʦʚ ï 

ʦʙʣʘʩʪʴ, ʥʝ ʪʘʢ ʜʘʚʥʦ ʥʘʯʘʚʰʘʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʙʣʘʛʦʜʘʨʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʜʦʩʪʠʞʝʥʠʷʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʫʤʝʩʪʠʪʴ ʩʝʨʴʸʟʥʳʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ ʚ ʥʝʙʦʣʴʰʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚʳʜʝʣʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʚʠʜʘ ʩʠʤʫʣʠʨʦʚʘʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ï ʚʠʨʪʫʘʣʴʥʘʷ, ʜʦʧʦʣʥʝʥʥʘʷ ʠ ʩʤʝʰʘʥʥʘʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʦʪʨʝʥʘ ʩʤʝʰʘʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ. 

ʉʤʝʰʘʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʩʫʱʝʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʚ ʨʝʘʣʴʥʦʤ ʠʣʠ 

ʚʠʨʪʫʘʣʴʥʦʤ ʚʠʜʝ, ʘ ʢʘʢ ʩʤʝʩʴ ʨʝʘʣʴʥʦʡ ʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, 

ʦʭʚʘʪʳʚʘʝʪ ʜʦʧʦʣʥʝʥʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʠ ʜʦʧʦʣʥʝʥʥʫʶ ʚʠʨʪʫʘʣʴʥʦʩʪʴ. 

ɼʦʧʦʣʥʝʥʥʘʷ ʚʠʨʪʫʘʣʴʥʦʩʪʴ ï ɻ ʪʦ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʚ ʢʦʪʦʨʦʡ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙʲʝʢʪʳ ʠʟ ʥʘʩʪʦʷʱʝʛʦ ʤʠʨʘ. ʂ ʧʦʥʷʪʠʶ AV (Augmented 

virtuality) ʦʪʥʦʩʠʪʩʷ ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦʪʦʨʦʝ ʠʥʪʝʛʨʠʨʦʚʘʥʳ 

ʬʠʟʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʦʙʲʝʢʪʳ ʠʣʠ ʣʶʜʠ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʠʨʪʫʘʣʴʥʳʤ ʤʠʨʦʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʇʦʜʦʙʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʀʩʧʦʣʴʟʫʶʪʩʷ ʚʠʜʝʦʢʘʤʝʨʳ, ʢʘʤʝʨʳ ʩ ʩʝʥʩʦʨʦʤ ʜʚʠʞʝʥʠʷ, ʘʚʪʦʨʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. 

ɺʧʝʨʚʳʝ ʧʦʥʷʪʠʝ ʜʦʧʦʣʥʝʥʥʘʷ ʚʠʨʪʫʘʣʴʥʦʩʪʴ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʨʘʙʦʪʝ 

ʇ. ʄʠʣʛʨʵʤʘ ʠ ʌ. ʂʠʩʠʥʦ çʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚʠʟʫʘʣʴʥʳʭ ʜʠʩʧʣʝʝʚ 

ʩʤʝʰʘʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠè. ɸʚʪʦʨʳ ʚʢʣʶʯʘʶʪ ʜʦʧʦʣʥʝʥʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʚ 

ʂʦʥʪʠʥʫʫʤ ʨʝʘʣʴʥʦʩʪʠ-ʚʠʨʪʫʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʝʘʣʴʥʦʩʪʠ ʦʪ ʯʘʩʪʥʦʡ ʜʦ ʝʸ ʧʦʣʥʦʡ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ï ʚʠʨʪʫʘʣʴʥʦʩʪʠ. ʉʤʝʰʘʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʪʘʢʞʝ 

ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ çʚʠʨʪʫʘʣʴʥʦʛʦ ʢʦʥʪʠʥʫʫʤʘè. 

ʕʪʦʪ ʢʦʥʪʠʥʫʫʤ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʩʝʡ ʄʝʜʠʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʢʦʥʮʝʧʪʘ ʉʪʠʚʘ ʄʘʥʥʘ, ʨʝʘʣʠʟʫʝʤʦʡ ʧʦʩʨʝʜʩʪʚʦʤ ʰʣʝʤʦʚ, ʥʦʩʠʤʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʩʦʟʜʘʥʥʳʭ ʠʤ ʚ 1970-ʭ ʠ ʥʘʯʘʣʝ 

1980-ʭ, ʚ ʥʝʸ ʚʢʣʶʯʘʝʪ, ʥʘʧʨʠʤʝʨ, ʉʥʠʞʝʥʥʫʶ (Diminished) ʨʝʘʣʴʥʦʩʪʴ 

(ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʩʚʘʨʦʯʥʳʭ ʰʣʝʤʘʭ ʣʠʙʦ ʦʯʢʘʭ, ʙʣʦʢʠʨʫʶʱʠʭ 

ʨʝʢʣʘʤʫ ʠʣʠ ʟʘʤʝʥʷʶʱʠʝ ʝʸ ʥʘ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ). 

ʄʥʦʛʠʝ ʵʢʩʧʝʨʪʳ ʧʳʪʘʶʪʩʷ ʦʙʦʟʥʘʯʠʪʴ ʛʨʘʥʠʮʳ ʪʝʨʤʠʥʦʚ ʠ ʜʘʞʝ 

ʚʳʜʝʣʷʶʪ ʩʪʘʜʠʠ ʧʝʨʝʭʦʜʘ ʦʪ ʨʝʘʣʴʥʦʛʦ ʢ ʚʠʨʪʫʘʣʴʥʦʤʫ ʤʠʨʫ. ɺ ʩʚʦʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʚʪʦʨʳ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʷʭ, ʯʪʦ ʩʤʝʰʘʥʥʦʡ ʨʝʘʣʴʥʦʩʪʴʶ 

ʥʘʟʳʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ, ʛʜʝ ʚʠʨʪʫʘʣʴʥʳʡ ʠ ʨʝʘʣʴʥʳʡ ʤʠʨ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ. ʅʝʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʠʜʫʪ ʜʘʣʴʰʝ ʠ ʚʳʜʝʣʷʶʪ 



 

40 

ʨʝʘʣʴʥʫʶ ʚʠʨʪʫʘʣʴʥʦʩʪʴ ʠʣʠ Real Virtuality (RV) ï ʢʦʛʜʘ ʯʝʣʦʚʝʢ 

ʥʘʯʠʥʘʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʤʠʨʝ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. Milgram P. and Kishino A.F. (1994). Taxonomy of Mixed Reality Visual Displays. 

2. Mann S., & Fung J. (2001). Video orbits on Eye Tap devices for deliberately di-

minished reality or altering the visual perception of rigid planar patches of a real world scene. 

Proceedings of the Second IEEE International Symposium on Mixed Reality, March 14-15, 

2001. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʟʘʚ. ʢʘʬʝʜʨʦʡ ʇʆɺʊ, ʜʝʢʘʥʘ 

ʬʘʢʫʣʴʪʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ɻʨʠʥʯʝʥʢʦʚʘ ɼ.ɺ. 
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ʋɼʂ 519.163 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʌʈɽʁʄɺʆʈʂɸ EXPRESS.JS  
ɺ NODE.JS ɺɽɹ-ʇʈʀʃʆɾɽʅʀʗʍ 

ʊ.ʉ. ʂʫʟʥʝʮʦʚ, ʉ.ʉ. ʇʫʭʦʚ, ɸ.ɿ. ʇʰʝʫʥʦʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

Express ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʙʢʠʡ ʠ ʤʠʥʠʤʘʣʠʩʪʠʯʥʳʡ ʚʝʙ- ʬʨʝʡʤ-

ʚʦʨʢ, ʥʘʧʠʩʘʥʥʳʡ ʥʘ JavaScript ʜʣʷ node.js. Express ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʙʰʠʨ-

ʥʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʠ web-ʧʨʠʣʦʞʝʥʠʡ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ 

ʫʩʪʘʥʦʚʢʘ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʳʧʦʣʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʵʪʦʛʦ ʬʨʝʡʤʚʦʨʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ 

Express ʭʘʨʘʢʪʝʨʝʥ ʥʝʙʦʣʴʰʦʡ ʦʙʲʝʤ ʙʘʟʦʚʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ. ɺʩʝ ʦʩʪʘʣʴ-

ʥʳʝ ʥʫʞʥʳʝ ʚʘʤ ʬʫʥʢʮʠʠ ʥʫʞʥʦ ʙʫʜʝʪ ʜʦʙʠʨʘʪʴ ʟʘ ʩʯʝʪ ʚʥʝʰʥʠʭ ʤʦʜʫ-

ʣʝʡ. ʇʦ ʩʫʪʠ, Express ʚ ʯʠʩʪʦʤ ʚʠʜʝ ï ʵʪʦ ʩʝʨʚʝʨ ʠ ʫ ʥʝʛʦ ʤʦʞʝʪ ʥʝ ʙʳʪʴ 

ʥʠ ʦʜʥʦʛʦ ʤʦʜʫʣʷ.  

ʇʨʝʠʤʫʱʝʩʪʚʦ Express-ʘ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ ʤʠʥʠʤʘ-

ʣʠʩʪʠʯʥʳʡ ʬʨʝʡʤʚʦʨʢ, ʢʦʪʦʨʳʡ ʦʯʝʥʴ ʣʝʛʢʦ ʨʘʩʰʠʨʷʪʴ, ʟʘ ʩʯʝʪ ʧʦʜʢʣʶ-

ʯʝʥʠʷ ʜʨʫʛʠʭ ʤʦʜʫʣʝʡ. ʇʨʠ ʵʪʦʤ ʥʝʤʘʣʦʚʘʞʥʦ, ʯʪʦ ʚʳʙʦʨ ʤʦʜʫʣʝʡ ʜʣʷ 

Express ʥʝ ʦʛʨʘʥʠʯʝʥ: ʥʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ, ʥʠ ʧʦ ʬʫʥʢʮʠʦʥʘʣʫ. ʀʟ-ʟʘ ʦʪʩʫʪ-

ʩʪʚʠʷ ʝʜʠʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʢʘʞʜʦʝ Express ʧʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ 

ʩʦʚʝʨʰʝʥʥʦ ʫʥʠʢʘʣʴʥʳʤ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ Express ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʜʣʷ ʯʝʛʦ ʝʩʪʴ ʨʷʜ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ. 

ʅʘʧʨʠʤʝʨ, ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʬʫʥʢʮʠʡ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ get(), ʢʦʪʦʨʘʷ ʦʙ-

ʨʘʙʘʪʳʚʘʝʪ GET ʟʘʧʨʦʩʳ ʠ ʩʚʷʟʳʚʘʝʪ ʤʘʨʰʨʫʪʳ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʦʙ-

ʨʘʙʦʪʯʠʢʘʤʠ. ɼʣʷ ʵʪʦʡ ʬʫʥʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʚʳʤ ʧʘʨʘʤʝʪʨʦʤ ʧʝʨʝ-

ʜʘʪʴ ʩʘʤ ʤʘʨʰʨʫʪ, ʘ ʚʪʦʨʳʤ ʝʛʦ ʦʙʨʘʙʦʪʯʠʢ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʚʳʟʳʚʘʪʴʩʷ, 

ʝʩʣʠ ʟʘʧʨʦʩ ʢ ʩʝʨʚʝʨʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʨʰʨʫʪʫ. 

REST ï ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʩʪʠʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʧʨʝ-

ʜʝʣʸʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʝʪʠ. REST ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʛʣʘʩʦʚʘʥʥʳʡ 

ʥʘʙʦʨ ʦʛʨʘʥʠʯʝʥʠʡ, ʫʯʠʪʳʚʘʝʤʳʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ 

ʛʠʧʝʨʤʝʜʠʘ-ʩʠʩʪʝʤʳ. 

ʀʩʧʦʣʴʟʫʷ Express ʠ node.js, ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʧʦʣʥʦʮʝʥʥʳʡ REST 

API ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ɸʨʭʠʪʝʢʪʫʨʘ REST ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ get, post, delete, put ʤʝʪʦʜʦʚ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʝʨʚʝ-

ʨʦʤ. ɺ ʦʩʥʦʚʥʦʤ REST-ʩʪʠʣʴ ʦʩʦʙʝʥʥʦ ʫʜʦʙʝʥ ʧʨʠ ʩʦʟʜʘʥʠʠ SPA (Single 

Page Application), ʢʦʪʦʨʳʝ ʥʝʨʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ javascript-

ʬʨʝʡʤʚʦʨʢʠ ʪʠʧʘ Angular, React ʠʣʠ Vue. 

ʈʘʙʦʪʳ ʧʦ ʪʝʤʝ ʧʨʦʚʦʜʷʪʩʷ ʚ ʨʘʤʢʘʭ ʥʘʧʠʩʘʥʠʷ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠ-

ʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 
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ʃʠʪʝʨʘʪʫʨʘ 

1. Learning Node: Moving to the Server-Side/ ʐʝʣʣʠ ʇʘʫʵʨʩ. ï ʄ.: "O`Reilly", 

2012. ï 288 c. 

2. Node.js ʚ ʜʝʡʩʪʚʠʠ / ʂʘʥʪʝʣʦʥ ʄʘʡʢ, ʍʘʨʪʝʨ ʄʘʨʢ, ɻʦʣʦʚʘʡʯʫʢ TJ, ʈʘʡʣʠʭ 

ʅʘʪʘʥ. ï ñʇʠʪʝʨò, 2014. ï 450 ʩ. 
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ʋɼʂ 519.163 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʌʈɽʁʄɺʆʈʂɸ REACTJS  
ʇʈʀ ʈɸɿʈɸɹʆʊʂɽ ɺɽɹ-ʇʈʀʃʆɾɽʅʀʁ 

ɸ.ʉ. ʂʫʟʥʝʮʦʚʘ, ʊ.ʉ. ʂʫʟʥʝʮʦʚ, ɸ.ɿ. ʇʰʝʫʥʦʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʥʪʝʨʥʝʪʘ ʦʧʨʝʜʝʣʷʝʪ ʚʘʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢ-
ʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʦʩʥʦ-
ʚʦʡ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʬʨʝʡʤʚʦʨʢʠ JavaScript. 

ReactJS ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ JavaScript ʬʨʝʡʤʚʦʨ-
ʢʦʤ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʝ. ReactJS ï ʵʪʦ ʩʦʟʜʘʥʥʳʡ ʢʦʤʧʘʥʠʝʡ 
Facebook ʬʨʝʡʤʚʦʨʢ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʢʦʪʦʨʳʡ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴ-
ʟʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ReactJS ʣʫʯʰʝ ʚʩʝʛʦ 
ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʝʥʜʝʨʠʥʛʘ ʩʣʦʞʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʩ ʚʳ-
ʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. 

ʆʩʥʦʚʥʳʤʠ ʢʦʥʮʝʧʮʠʷʤʠ React ʷʚʣʷʶʪʩʷ: 
ʕʣʝʤʝʥʪʳ ï ʵʪʦ ʦʙʲʝʢʪʳ JS, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ DOM-ʵʣʝʤʝʥʪʳ. 
ʂʦʤʧʦʥʝʥʪʳ ï ʵʪʦ ʵʣʝʤʝʥʪʳ React, ʥʘʧʠʩʘʥʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʦʤ. JSX 

- ʵʪʦ ʪʝʭʥʠʢʘ ʩʦʟʜʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ React. 
Virtual DOM ï ʵʪʦ ʜʝʨʝʚʦ ʫʟʣʦʚ, ʢʦʪʦʨʦʝ ʧʝʨʝʯʠʩʣʷʝʪ ʵʣʝʤʝʥʪʳ, ʠʭ 

ʘʪʨʠʙʫʪʳ ʠ ʩʦʜʝʨʞʠʤʦʝ ʚ ʚʠʜʝ ʦʙʲʝʢʪʦʚ ʠ ʩʚʦʡʩʪʚ. 
ʇʨʝʠʤʫʱʝʩʪʚʦʤ React ʷʚʣʷʝʪʩʷ ʢʦʤʧʦʥʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʧʦʜ-

ʭʦʜ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩ ʣʝʛʢʦʩʪʴʶ ʠʟʤʝʥʷʪʴ ʠʤʝʶʱʠʝʩʷ ʢʦʤʧʦ-
ʥʝʥʪʳ ʠ ʧʝʨʝʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʜ. ʂʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʚʦ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʘʜ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʦʝʢʪʦʤ, ʥʝ ʠʤʝʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘ-
ʚʠʩʠʤʦʩʪʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʠʯʪʦ ʥʝ ʤʝʰʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʩʥʦʚʘ ʠ 
ʩʥʦʚʘ ʚ ʧʨʦʝʢʪʘʭ ʨʘʟʥʦʛʦ ʪʠʧʘ. ɺʝʩʴ ʧʨʝʜʳʜʫʱʠʡ ʦʧʳʪ ʤʦʞʝʪ ʙʳʪʴ ʩ ʣʝʛ-
ʢʦʩʪʴʶ ʧʨʠʤʝʥʝʥ ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ ʥʦʚʳʤ ʩʘʡʪʦʤ ʠʣʠ ʜʘʞʝ ʧʨʠ ʩʦʟʜʘʥʠʠ 
ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʀʩʧʦʣʴʟʫʷ ʧʝʨʝʜʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ 
Virtual DOM ʠʣʠ ʠʟʦʤʦʨʬʥʳʡ JavaScript, React ʨʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ ʩ ʚʳ-
ʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʩʦʟʜʘʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ, ʥʝ-
ʩʤʦʪʨʷ ʥʘ ʫʨʦʚʝʥʴ ʠʭ ʩʣʦʞʥʦʩʪʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʩ ʣʝʛʢʦʩʪʴʶ ʟʘʥʦʚʦ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʠʤʝʶʱʠʡʩʷ ʢʦʜ ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ, ʫʧʨʦ-
ʱʘʝʪ ʧʨʦʮʝʩʩ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ, ʧʦʥʠʞʘʝʪ ʟʘʪʨʘʪʳ. ʊʦʪ ʬʘʢʪ, 
ʯʪʦ ʵʪʦʪ ʬʨʝʡʤʚʦʨʢ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠ-
ʮʠʨʦʚʘʥʥʳʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʠ ʥʘʙʠʨʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩ 
ʢʘʞʜʳʤ ʛʦʜʦʤ, ʜʘʝʪ ʦʩʥʦʚʘʥʠʷ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʪʝʥʜʝʥʮʠʷ ʢ ʜʘʣʴʥʝʡʰʠʤ 
ʫʣʫʯʰʝʥʠʷʤ ʩʦʭʨʘʥʠʪʩʷ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʍʦʨʪʦʥ ɸ., ɺʘʡʩ ʈ. ʈʘʟʨʘʙʦʪʢʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʚ ReactJS. ï ʄ.: ɼʄʂ ʇʨʝʩʩ, 

2016. ï 560 c. 
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ʋɼʂ 621.31 

ʉʈɸɺʅɽʅʀɽ ʊʀʇʆɺ ʉʊʈʋʂʊʋʈ ʉʈɽɼʉʊɺ ʇʆʉʊʈʆɽʅʀʗ  

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʍ ʀʅʌʆʈʄɸʎʀʆʅʅʆ-

ʀɿʄɽʈʀʊɽʃʔʅʓʍ ʉʀʉʊɽʄ ʂʆʄʄɽʈʏɽʉʂʆɻʆ ʋʏɽʊɸ 

ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ 

ɽ.ɸ. ʃʝʧʝʪʫʭʠʥ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʦʙʫʩʣʦʚʠʣʘ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʢʘʨʜʠʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʵʥʝʨʛʦʫʯʝʪʘ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʚ ʵʥʝʨʛʦʝʤʢʠʭ ʦʪʨʘʩʣʷʭ. ʆʙʝʩʧʝʯʝʥʠʝ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʦʙʲʝʤʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʫʧʦʨʷʜʦʯʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʘʩʯʝʪʦʚ ʟʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ ʦ ʧʦʪʨʝʙʣʝʥʠʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʫʯʝʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ɸʀʀʉ ʂʋʕ) [1, 2]. 

ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ɸʀʀʉ ʂʋʕ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʠʧʦʤ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʉʘʤʦʡ ʧʨʦʩʪʦʡ ʠ ʜʝʰʝʚʦʡ ʷʚʣʷʝʪʩʷ ʥʝʩʚʷʟʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʙʦʨʘ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʝ 

ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʎʝʥʪʨʦʤ ʩʙʦʨʘ ʜʘʥʥʳʭ ʚ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʥʦʩʥʦʡ ʢʦʤʧʴʶʪʝʨ ʩʦʪʨʫʜʥʠʢʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʦʙʭʦʜ ʧʨʠʙʦʨʦʚ 

ʫʯʝʪʘ.  

ʅʝʜʦʩʪʘʪʢʘʤʠ ʥʝʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʥʝʫʜʦʙʩʪʚʘ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʙʦʨʘ ʜʘʥʥʳʭ. ɺʪʦʨʦʡ ʪʠʧ ʩʠʩʪʝʤʳ 

ʵʪʦ ɸʀʀʉ ʂʋʕ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʜʣʷ ʢʦʪʦʨʦʡ ʮʝʥʪʨʦʤ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʣʦʢʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʝʪʴ 

ɸʀʀʉ ʂʋʕ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʧʴ ʩʚʷʟʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩʙʦʨʘ ʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʱʘʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ [3]. 

ɹʦʣʝʝ ʧʨʦʜʚʠʥʫʪʦʡ ʷʚʣʷʝʪʩʷ ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ɸʀʀʉ ʂʋʕ. ʇʝʨʚʳʡ 

ʫʨʦʚʝʥʴ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʕɺʄ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʘ ʚʪʦʨʦʡ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ, ʛʜʝ ʧʦʩʪʫʧʠʚʰʠʝ ʜʘʥʥʳʝ ʪʱʘʪʝʣʴʥʦ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ, ʩʪʨʫʢʪʫʨʠʨʫʶʪʩʷ ʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʛʣʫʙʦʢʦʤʫ ʘʥʘʣʠʟʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ 

ʦʧʪʠʤʠʟʘʮʠʶ ʧʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʶ. 

ʊʘʢʘʷ ʩʠʩʪʝʤʘ ɸʀʀʉ ʂʋʕ ʧʨʝʜʧʨʠʷʪʠʷ ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʫ, 

ʧʦʢʘʟʘʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 2 ʠ ʩʦʩʪʦʠʪ ʠʟ: 

ï ʧʨʠʙʦʨʦʚ ʫʯʝʪʘ (ʥʘʧʨʠʤʝʨ, ʩʯʝʪʯʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʕʕ); 

ï ʫʩʪʨʦʡʩʪʚʘ ʩʙʦʨʘ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʋʉʇɼ); 
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ï ʚʥʝʰʥʝʛʦ ʩʝʨʚʝʨʘ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʧʦʜʢʣʶʯʘ-

ʝʪʩʷ ʯʝʨʝʟ Internet ʠʣʠ GSM/GPRS ʤʦʜʝʤ; 

ï ʨʘʙʦʯʠʭ ʤʝʩʪ ʦʧʝʨʘʪʦʨʦʚ - ʕɺʄ, ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ Internet. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ɸʀʀʉ ʂʋʕ ʜʣʷ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʦʥʘ ʧʦʟ-

ʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʤʥʦʛʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʘ ʪʘʢʞʝ 

ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʙʦʪʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 

ʥʘʛʣʷʜʥʦʤ ʚʠʜʝ ʠ ʫʩʪʨʘʥʠʪʴ ʝʸ ʥʝʜʦʯʸʪʳ. 

ʃʠʪʝʨʘʪʫʨʘ 
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ʋɼʂ 004.652.6  

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʃʆɻʀʏɽʉʂʆʁ ʄʆɼɽʃʀ ɹɸɿ ɼɸʅʅʓʍ 

ʋʇʈɸɺʃɽʅʀʗ ʇɽʈʉʆʅɸʃʆʄ ʅɸ ʇʈɽɼʇʈʀʗʊʀʀ 

ɿɸʆ ñʇʈɽʄʀʂʉò 

ʉ.ʉ. ʃʠʭʦʣʝʪʦʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ï ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʩʚʦʡʩʪʚ 

ʦʙʲʝʢʪʦʚ, ʚʳʧʦʣʥʝʥʥʦʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʦʡ ʪʠʧʦʚʦʡ ʣʦʛʠʯʝʩʢʦʡ 

ʤʦʜʝʣʴʶ. ɹʳʣʘ ʚʳʙʨʘʥʘ ʨʝʣʷʮʠʦʥʥʘʷ ʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʪ.ʢ. ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʧʦʥʷʪʥʦʡ ʠ ʠʤʝʝʪ ʧʨʠʚʳʯʥʫʶ ʬʦʨʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʚʠʜʝ ʚʟʘ-

ʠʤʦʩʚʷʟʘʥʥʳʭ ʪʘʙʣʠʮ. ʂʘʞʜʘʷ ʪʘʙʣʠʮʘ ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʫ, ʦʧʨʝʜʝʣʷʝʤʫʶ 

ʩʦʩʪʘʚʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʲʝʢʪʘ ʩʦʟʜʘʥʥʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ. 

ʃʦʛʠʯʝʩʢʠʝ ʩʚʷʟʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʨʫʢʪʫʨʥʳʤ ʩʚʷʟʷʤ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ.  

ʆʪʥʦʰʝʥʠʷ çʤʥʦʛʠʝ-ʢʦ-ʤʥʦʛʠʤè ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʢʨʳʪʴ ʩ ʧʦʤʦʱʴʶ 

ʥʦʚʦʡ ʩʫʱʥʦʩʪʠ ʠ ʧʘʨʳ ʦʪʥʦʰʝʥʠʡ "ʦʜʠʥ-ʢʦ-ʤʥʦʛʠʤ". ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʣʦ-

ʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʚʢʣʶʯʝʥʘ ʩʫʱʥʦʩʪʴ çɼʆʇ. ʂ ʊʈʋɼ. ɼʆʃɾʅʆʉʊʀè. 

ʇʨʠʤʝʨ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʚʷʟʠ çʤʥʦʛʠʝ-ʢʦ-ʤʥʦʛʠʤè ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩ. 1, 2. 

ɺ ʥʦʚʫʶ ʩʫʱʥʦʩʪʴ ʧʨʠ ʵʪʦʤ ʜʦʙʘʚʣʷʶʪʩʷ ʧʦʣʷ çʊʘʙʝʣʴʥʳʡ ʥʦʤʝʨè, çʅʦ-

ʤʝʨ ʜʦʣʞʥʦʩʪʠè, çɺʨʝʤʷ ʟʘʥʠʤʘʝʤʦʡ ʜʦʣʞʥʦʩʪʠè ʠ çɼʘʪʘ ʧʨʠʥʷʪʠʷ ʥʘ 

ʜʦʣʞʥʦʩʪʴè ʠʣʠ çʅʦʤʝʨ ʧʨʠʢʘʟʘè, çɼʘʪʘ ʫʚʦʣʴʥʝʥʠʷè ʠ çʅʦʤʝʨ ʧʨʠʢʘʟʘ 

ʫʚʦʣʴʥʝʥʠʷè. ʇʝʨʚʠʯʥʳʡ ʢʣʶʯ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʪʘʙʣʠʮ ʙʫʜʝʪ ʩʦʩʪʘʚ-

ʥʳʤ. ɺ ɹɼ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʩʚʝʜʝʥʠʷ ʦʙʦ ʚʩʝʭ ʜʦʣʞʥʦʩʪʷʭ, ʢʦʪʦʨʳʝ ʦʥ 

ʟʘʥʠʤʘʣ. ʇʦʵʪʦʤʫ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯʠ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʜʚʘ ʧʦʣʷ: çʊʘʙʝʣʴ-

ʥʳʡ ʥʦʤʝʨè, çʅʦʤʝʨ ʜʦʣʞʥʦʩʪʠè, ʠʤʝʶʱʠʝ ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʪʠʧ ʜʘʥʥʳʭ. 

 
ʈʠʩ. 1. ʇʦʜʩʭʝʤʘ ʩʚʷʟʠ çʤʥʦʛʠʝ-ʢʦ-ʤʥʦʛʠʤè ʜʣʷ ʩʫʱʥʦʩʪʝʡ ʉʆʊʈʋɼʅʀʂ ʠ 

ɼʆʃɾʅʆʉʊʔ 
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ʈʠʩ. 2. ʇʦʜʩʭʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʚʷʟʠ çʤʥʦʛʠʝ-ʢʦ-ʤʥʦʛʠʤè  

ʜʣʷ ʩʫʱʥʦʩʪʝʡ ʉʆʊʈʋɼʅʀʂ ʠ ɼʆʃɾʅʆʉʊʔ 
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ʋɼʂ 004.056.5 

ʄɽʊʆɼʀʂɸ ɺʓɹʆʈɸ ʕʌʌɽʂʊʀɺʅʆʁ DLP ʉʀʉʊɽʄʓ  
ɼʃʗ ʇʈɽɼʆʊɺʈɸʑɽʅʀʗ ʈʀʉʂʆɺ ʋʊɽʏʂʀ ʀʅʌʆʈʄɸʎʀʀ 

ɸ.ɺ. ʄʘʨʢʦʚ, ɸ.ɺ. ʄʘʣʠʙʘʰʝʚ, e-mail: aleksey.markov13@mail.ru 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʫʛʨʦʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʧʨʦʙʣʝʤʘ ʠʥʩʘʡʜʝʨʘ - ʩʦʪʨʫʜʥʠʢʘ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʡ ʣʠʙʦ ʥʘʤʝʨʝʥʥʦ, 

ʣʠʙʦ ʩʣʫʯʘʡʥʦ ʩʪʘʥʦʚʠʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚʘʞʥʦ ʧʨʦʚʦʜʠʪʴ 

ʨʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʚʩʝʭ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ 

ʧʨʠʤʝʥʝʥʠʷ DLP ʩʠʩʪʝʤʳ (Data Loss Prevention) ï ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʣʠ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʫʪʝʯʝʢ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʦʮʝʥʢʠ DLP-ʩʠʩʪʝʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 6 ʛʨʫʧʧ 

ʢʨʠʪʝʨʠʝʚ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 1 ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʚʠʜʝ ʚʭʦʜʥʦʛʦ ʤʘʩʩʠʚʘ, ʟʘʜʘʚʘʝʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩ 

ʫʯʝʪʦʤ ʤʥʝʥʠʷ ʵʢʩʧʝʨʪʦʚ ʥʘ ʵʪʘʧʝ ʚʳʙʦʨʘ DLP ʩʠʩʪʝʤʳ: 

1. ʂʦʜ A1 - ʪʝʭʥʦʣʦʛʠʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

2. ʂʦʜ ɸ2 - ʧʦʣʥʦʪʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʢʘʥʘʣʦʚ. 

3. ʂʦʜ ɸ3 - ʫʜʦʙʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ DLP ʩʠʩʪʝʤʦʡ. 

4. ʂʦʜ ɸ4 - ʞʫʨʥʘʣʠʨʦʚʘʥʠʝ ʠ ʦʪʯʝʪʳ, ʚʳʜʘʚʘʝʤʳʝ ʩʠʩʪʝʤʦʡ. 

5. ʂʦʜ ɸ5 - ʮʝʥʦʚʘʷ ʜʦʩʪʫʧʥʦʩʪʴ. 

6. ʂʦʜ ɸ6 - ʫʨʦʚʝʥʴ ʨʝʩʫʨʩʦʝʤʢʦʩʪʠ.  

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ DLP-ʩʠʩʪʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʣʝʜʫʶʱʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 
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ʛʜʝ 1a, 2a,é 6a  ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʞʥʦʩʪʠ ʢʨʠʪʝʨʠʝʚ 1A , 2A ,é6A  ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʢʘʟʯʠʢʘ. 

ɺ ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʟʥʘʯʝʥʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʞʥʦʩʪʠ ʚʚʝʜʝʥʳ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ ʧʦʥʷʪʠʷʤ ʢʦʥʝʯʥʳʭ ʤʥʦʞʝʩʪʚ: ʜʣʷ 

ʢʨʠʪʝʨʠʷ 1A
 
ʟʥʘʯʝʥʠʷ çʥʝʜʦʩʪʘʪʦʯʥʳʝè 0,2, ʜʣʷ ʟʥʘʯʝʥʠʷ çʜʦʩʪʘʪʦʯʥʳʝè 

0,8, ʘ ʜʣʷ ʢʨʠʪʝʨʠʝʚ ɸ2-ɸ6 ï [çʥʠʟʢʘʷè - 0,2, çʩʨʝʜʥʷʷè - 0,5, çʚʳʩʦ-

ʢʘʷè - 0,9]. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʨʘʩʯʝʪʥʘʷ ʬʦʨʤʫʣʘ ʤʦʞʝʪ ʙʳʪʴ ʤʦʜʠʬʠʮʠʨʦ-

ʚʘʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʚʳʙʦʨʘ ʚ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʥʝʣʠʥʝʡʥʫʶ ʬʫʥʢ-

ʮʠʶ ʦʪ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 
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ʆɹʑʀʁ ʉʇʆʉʆɹ ʇʆʉʊʈʆɽʅʀʗ ɼʆʇʆʃʅɽʅʅʆʁ 

ʈɽɸʃʔʅʆʉʊʀ  

ɽ.ʀ. ʄʘʩʣʦʙʦʨʦʜʦʚ, ɼ.ɸ. ʗʢʦʚʣʝʚʘ, ɸ.ʉ. ʂʦʧʳʣʦʚʘ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ï ʵʪʦ ʩʨʝʜʘ, ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʜʦʧʦʣʥʷ-
ʶʱʘʷ ʬʠʟʠʯʝʩʢʠʡ ʤʠʨ ʮʠʬʨʦʚʳʤʠ ʜʘʥʥʳʤʠ ʩ ʧʦʤʦʱʴʶ ʢʘʢʠʭ-ʣʠʙʦ 
ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ [1]. 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦ-
ʜʘʤʠ ʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ. ɺ ʢʘʯʝʩʪʚʝ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʚʳʙʨʘʥ ʥʘʙʦʨ ʙʠʙʣʠʦʪʝʢ 
çARToolKitè [2], ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʨʷʜ ʩʚʦʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ: ʥʘʜʝʞʥʘʷ ʩʠ-
ʩʪʝʤʘ ʩʣʝʞʝʥʠʷ ʟʘ ʤʘʨʢʝʨʦʤ; ʧʦʜʜʝʨʞʢʘ ʢʘʣʠʙʨʦʚʢʠ ʢʘʤʝʨʳ; ʦʜʥʦʚʨʝ-
ʤʝʥʥʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʦʙʲʝʢʪʦʚ; ʧʦʜʜʝʨʞʢʘ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳ-
ʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; ʦʧʪʠʤʠʟʘʮʠʷ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ; ʧʦʣʥʘʷ 
ʧʦʜʜʝʨʞʢʘ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ Unity3D. 

ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʧʨʦʪʦʪʠʧʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 
ʠʜʝʡ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʣʫʯʰʝ ʚʩʝʛʦ ʧʦʜʭʦʜʠʪ ʷʟʳʢ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ#, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʡ ʩ ʙʠʙʣʠʦʪʝʢʦʡ çARToolKitè ʠ 
ʧʦʟʚʦʣʷʶʱʠʡ ʨʝʰʠʪʴ ʨʷʜ ʢʦʤʧʣʝʢʩʥʳʭ ʟʘʜʘʯ: ʟʘʛʨʫʟʠʪʴ ʚ ʭʨʘʥʠʣʠʱʝ ʠʣʠ 
ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʙʠʙʣʠʦʪʝʢʫ ʬʦʪʦʛʨʘʬʠʡ, ʦʙʦʟʥʘʯʠʪʴ ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ, 
ʬʦʨʤʫ, ʧʨʦʠʟʚʦʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʧʨʠʩʚʦʠʪʴ ʵʪʦʤʫ ʥʘʙʦʨʫ ʜʘʥʥʳʭ ʦʧʨʝ-
ʜʝʣʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʥʘ ʢʘʨʪʠʥʢʝ. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ 
ʧʨʦʝʢʪʘ Unity, ʚ ʥʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʧʘʢʝʪ, ʢʦ-
ʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʙʠʙʣʠʦʪʝʢʠ ARToolKit [3]; ʩʦʟʜʘʪʴ 
ʩʮʝʥʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʵʢʨʘʥʝ ʫʩʪʨʦʡʩʪʚʘ; ʨʝʘʣʠʟʦʚʘʪʴ ʘʣ-
ʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʜʣʷ ʥʘʣʦʞʝʥʠʷ ʚʠʟʫʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ.  

ɼʘʣʝʝ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʙʫʜʝʪ 
ʦʧʨʝʜʝʣʷʪʴʩʷ ʩʣʝʜʫʶʱʠʤ ʘʣʛʦʨʠʪʤʦʤ: ʚʟʷʪʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʘ 
ʚʠʜʝʦ ʜʘʥʥʳʭ; ʘʥʘʣʠʟ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʦʧʦʨʥʳʝ ʪʦʯʢʠ; ʨʘʩʯʝʪ ʧʦ ʦʧʦʨʥʳʤ 
ʪʦʯʢʘʤ ʧʨʦʩʪʨʘʥʩʪʚʘ; ʨʘʟʤʝʱʝʥʠʝ ʚ ʧʦʣʫʯʠʚʰʝʤʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʘʛʦʪʦʚ-
ʣʝʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 3D ʩʮʝʥʳ; ʚʳʚʦʜ ʥʘ ʵʢʨʘʥʝ ʚʠʜʝʦʢʘʜʨʘ ʠ ʧʦʚʝʨʭ 
ʥʝʸ 3D-ʩʮʝʥʳ. 
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ɸʅɸʃʀɿ ʕʄʆʎʀʁ ʏɽʃʆɺɽʂɸ ʇʆ ʀɿʆɹʈɸɾɽʅʀʖ  
ʉ ʇʆʄʆʑʔʖ ɸʃɻʆʈʀʊʄʆɺ ɸʂʊʀɺʅʓʍ ʄʆɼɽʃɽʁ 

ɸ.ɽ. ʄʦʨʥʝʚʘ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʘʥʘʪʦʤʠʠ ʯʝʣʦʚʝʢʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʥʦ-
ʛʦʯʠʩʣʝʥʥʳʝ ʤʳʰʮʳ ʥʘ ʣʠʮʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʷʚʣʝʥʠʶ ʠ ʠʟʤʝʥʝʥʠʶ ʵʤʦ-
ʮʠʡ ʥʘ ʥʝʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʛʠʙʢʠʝ ʘʣʛʦ-
ʨʠʪʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʣʫʯʝʥʠʷ ʰʘʙʣʦʥʦʚ ʢʦʥʪʫʨʦʚ ʙʨʦʚʝʡ, ʛʣʘʟ ʠ ʨʪʘ. 
ɼʣʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʜʝʣʝʥʠʷ 
ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʯʘʩʪʝʡ ʣʠʮʘ ʯʝʣʦʚʝʢʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʧʫʢʣʦʡ ʢʦʤʙʠʥʘʮʠʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʧʨʦʠʟʚʦʜ-
ʥʳʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʠʩʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝ-
ʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʵʤʦʮʠʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ʄʝʪʦʜ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦ-
ʟʥʘʚʘʥʠʷ ʵʤʦʮʠʡ ʠʩʧʦʣʴʟʫʝʪ ʦʧʪʠʯʝʩʢʠʝ ʧʦʪʦʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚ-
ʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʯʘʩʪʝʡ ʣʠʮʘ. 

ʅʘ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʝ ʦʩʥʦʚʘʥʳ ʩʪʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʟ-
ʚʦʣʷʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʣʶʯʝʚʳʝ ʪʦʯʢʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 
ʤʦʜʝʣʠ ʘʢʪʠʚʥʦʛʦ ʦʙʨʘʟʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʨʤʘʣʠʟʘʮʠʠ ʧʦʣʦʞʝʥʠʷ ʬʦʨʤ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʙʫ-
ʯʝʥʠʷ ʘʢʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʚʥʝʰʥʝʛʦ ʚʠʜʘ, ʟʘʪʝʤ ʬʦʨʤʠʨʫʝʪʩʷ ʤʘʪʨʠʮʘ, ʠ 
ʚʳʜʝʣʷʶʪʩʷ ʝʝ ʢʦʤʧʦʥʝʥʪʳ. 

ɼʣʷ ʪʦʯʥʦʛʦ ʧʦʠʩʢʘ ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 
ʬʦʨʤʳ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʣʠʮʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʣʛʦʨʠʪʤ ɸɸʄ.  

ʊʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: ʠʟʚʣʝʯʝʥʠʝ 
ʙʘʟʦʚʦʡ ʬʦʨʤʳ ʠʟ ʠʟʦʙʨʘʞʝʥʠʷ, ʟʘʪʝʤ ʚʳʧʦʣʥʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʛʠʦ-
ʥʦʚ ʦʙʫʯʘʶʱʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʠʘʥʛʫʣʷʮʠʠ; 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʚʳʯʠʪʘʥʠʷ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠ ʥʦʨʤʘʣʠʟʘʮʠʷ ʜʠʩ-
ʧʝʨʩʠʠ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ ʜʣʷ ʬʦʪʦʤʝʪʨʠʯʝʩʢʦʡ ʥʦʨʤʘʣʠʟʘʮʠʠ ʬʦʨʤ; ʧʦ-
ʩʣʝʜʥʠʡ ʵʪʘʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʘʪʨʠʮʳ ʪʝʢʩʪʫʨ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦʛʦ ʩʦʦʪʚʝʪ-
ʩʪʚʠʷ ʤʝʞʜʫ ʤʦʜʝʣʴʶ ʠ ʨʝʘʣʴʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ. ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʣʝʞʠʪ 
ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʢʣʶʯʝʚʳʤʠ ʪʦʯ-
ʢʘʤʠ, ʦʧʠʩʳʚʘʶʱʘʷ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʣʠʮʘ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʄʦʨʥʝʚʘ ɸ.ɽ. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮʘ ʯʝʣʦʚʝʢʘ ʧʦ ʝʛʦ ʤʠʤʠʯʝʩʢʠʤ ʠʟʦʙʨʘʞʝ-

ʥʠʤ̫ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ ʘʢʪʚʥʳʭ ʤʦʜʝʣʝʡ // ʀʥʥʦʚʘʮʠʠ ʚ ʥʘʫʢʝ ʠ ʧʨʘʢʪʠʢʝ: ʉʙ. 

ʥʘʫʯ. ʩʪʘʪ. / ʖʞ.-ʈʦʩ. ʛʦʩ. ʪʝʭʥ. ʫʥ-ʪ. ï ʅʦʚʦʯʝʨʢʘʩʩʢ: ʖʈɻʇʋ, 2019 ï ʉ. 77-83. 
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ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ ɼʃʗ ʈɽʐɽʅʀʗ ɿɸɼɸʏʀ 

ɸʇʇʈʆʂʉʀʄɸʎʀʀ ʅɸɹʆʈɸ ʊʆʏɽʂ ʅɸ ʀɿʆɹʈɸɾɽʅʀʀ 

ʀ.ɸ. ʅʘʛʦʨʥʳʡ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɺʦ ʤʥʦʛʠʭ ʘʣʛʦʨʠʪʤʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʟʘʜʘʯʘ ʘʧʧʨʦʢʩʠ-

ʤʘʮʠʠ ʥʘʙʦʨʘ ʪʦʯʝʢ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʢʨʠʚʦʡ. ʈʘʩʩʤʦʪʨʠʤ 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ.  

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʍʘʬʘ ï ʜʘʸʪ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʙʦʣʴ-

ʰʦʤ ʨʘʟʤʝʨʝ ʵʣʝʤʝʥʪʘ, ʠʥʘʯʝ ʥʝʢʦʪʦʨʳʝ ʟʥʘʯʝʥʠʷ ʧʦʧʘʜʘʶʪ ʚ ʩʦʩʝʜʥʠʝ 

ʵʣʝʤʝʥʪʳ ʠ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʙʫʜʝʪ ʥʝʚʝʨʥʳʤ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʘʣʛʦ-

ʨʠʪʤʘ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʦʙʫʩʣʦʚʣʝʥʘ ʢʘʯʝʩʪʚʦʤ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʪ.ʝ. 

ʛʨʘʥʠʮʳ ʬʠʛʫʨ ʥʘ ʵʪʘʧʝ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʯʝʪʢʦ 

ʦʧʨʝʜʝʣʝʥʳ. ɿʘʪʨʫʜʥʝʥʘ ʨʘʙʦʪʘ ʧʨʠ ʟʘʰʫʤʣʝʥʥʦʩʪʠ. 

ʄʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ï ʪʝʨʷʝʪ ʪʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ, ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʧʨʷʤʦʡ. ɽʩʣʠ ʧʨʷʤʘʷ, ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʘ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʪʦ ʤʝʪʦʜ ʥʝ ʩʭʦʜʠʪʩʷ. ʄʝʪʦʜ ʵʬʬʝʢʪʠʚʝʥ ʪʦʣʴʢʦ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʰʫʤʦʚ, ʪʘʢ ʢʘʢ ʤʦʜʝʣʴ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʚʩʝʭ ʪʦʯʝʢ. 

ʄʝʪʦʜ ʂ-ʩʨʝʜʥʠʭ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ, ʥʦ 

ʠʤʝʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʜʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ, 

ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜ ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʜʘʪʴ ʢʦʣʠʯʝʩʪʚʦ çʮʝʥʪʨʘʣʴ-

ʥʳʭè ʪʦʯʝʢ ʩ ʢʦʪʦʨʳʤʠ ʤʝʪʦʜ ʙʫʜʝʪ ʩʚʷʟʳʚʘʪʴ ʦʩʪʘʣʴʥʳʝ ʪʦʯʢʠ. ʅʝʪʦʯʥʦʝ 

ʟʘʜʘʥʠʝ çʮʝʥʪʨʘʣʴʥʳʭ ʪʦʯʝʢè ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʦʯʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʤʝʪʦʜ ʂ-ʩʨʝʜʥʠʭ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʢ 

ʰʫʤʫ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʠʩʢʘʟʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ. 

ɿʘʪʨʘʪʳ ʧʦ ʚʨʝʤʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʳʙʨʘʥʥʳʭ ʪʦʯʝʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʝʥʠʷ ʤʦʞʝʪ ʩʪʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʳʤ.  

ʄʝʪʦʜ RANSAC ï ʩʧʦʩʦʙʝʥ ʦʮʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʩ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ, ʜʘʞʝ ʝʩʣʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʰʫʤʦʚ. ʊʦʯ-

ʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʠʪʝʨʘʮʠʡ. ʆʪ-

ʩʫʪʩʪʚʫʝʪ ʚʝʨʭʥʠʡ ʧʦʨʦʛ ʚʨʝʤʝʥʠ, ʥʦ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʥʘʭʦʞʜʝʥʠʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʪʝʨʘʮʠʡ, ʚʳʜʘʝʪ ʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ. 

ʆʮʝʥʠʚ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 

RANSAC, ʪ.ʢ. ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ, ʫʩʪʦʡʯʠʚ ʢ ʟʘʰʫʤʣʝʥ-

ʥʦʩʪʠ ʠ ʠʤʝʝʪ ʧʨʠʝʤʣʝʤʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʨʝʩʫʨʩʦʚ.  
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʟʘʚ. ʢʘʬʝʜʨʦʡ ʇʆɺʊ, ʜʝʢʘʥʘ 

ʬʘʢʫʣʴʪʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ɻʨʠʥʯʝʥʢʦʚʘ ɼ.ɺ. 
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ʋɼʂ 004.932 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʉʋʑɽʉʊɺʋʖʑʀʍ ʇʆʇʋʃʗʈʅʓʍ 

ʉʀʉʊɽʄ ʇʆʀʉʂɸ ʀɿʆɹʈɸɾɽʅʀʁ ʇʆ ʉʆɼɽʈɾɸʅʀʖ 

ɼ.ɸ. ʅʝʮʝʧʣʷʝʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʇʦʠʩʢ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʠʥʪʝʨʥʝʪʝ ʫʞʝ ʜʘʚʥʦ ʷʚʣʷʝʪʩʷ ʧʨʠʚʳʯʥʳʤ 
ʚʠʜʦʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʥʦʛʠʭ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ: ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʞʠʜʘʝʪ ʦʪ 
ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ ʪʦʯʥʦʛʦ, ʙʳʩʪʨʦʛʦ ʠ ʧʦʣʥʦʛʦ ʦʪʚʝʪʘ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ 
ʧʦʠʩʢʝ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʧʫʣʷʨʥʳʭ ʧʦʠʩʢʦʚʳʭ 
ʩʠʩʪʝʤ ʩʣʝʜʦʤ ʟʘ ʧʦʠʩʢʦʤ ʚʝʙ-ʩʪʨʘʥʠʮ ʩ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘʯʘʣʠ 
ʨʘʙʦʪʘʪʴ ʥʘʜ ʧʦʠʩʢʦʤ ʠʟʦʙʨʘʞʝʥʠʡ.  

ʉʨʝʜʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʧʦʠʩʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 
ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʩʦʩʪʘʚʝ 
ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʗʥʜʝʢʩ ï ʗʥʜʝʢʩ.ʂʘʨʪʠʥʢʠ, Google ï Google Images, 
Bing. ʊʘʢʞʝ, ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʨʝʩʫʨʩ ʧʦʠʩʢʘ 
ʠʟʦʙʨʘʞʝʥʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ TinEye. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣ ʚʳʧʦʣʥʝʥ ʧʦʠʩʢ ʥʘ 
ʦʩʥʦʚʝ ʥʝʢʦʪʦʨʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʩʝʨʚʠʩʘʭ ʧʦʠʩʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦ 
ʩʦʜʝʨʞʘʥʠʶ: 

ɺ ʩʝʨʚʠʩʘʭ ʗʥʜʝʢʩ.ʂʘʨʪʠʥʢʠ, 
Google Images ʠ Bing ʧʨʠ ʧʦʠʩʢʝ 
ʠʟʦʙʨʘʞʝʥʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʥʘ ʦʩʥʦʚʝ 
ʛʦʪʦʚʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʣʠ ʧʦʭʦʞʠʝ 
ʠʟʦʙʨʘʞʝʥʠʷ ʣʠʩ ʥʘ ʦʩʝʥʥʝʡ ʣʠʩʪʚʝ. 
ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʩʝʨʚʠʩʘ TinEye 
ʩʪʘʣʠ ʠʜʝʥʪʠʯʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, 
ʨʘʟʤʝʱʸʥʥʳʝ ʥʘ ʜʨʫʛʠʭ ʩʘʡʪʘʭ. 

ʈʠʩ. 1. ʀʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 1 
 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʦʠʩʢʘ ʠʟʦʙʨʘʞʝʥʠʡ 
ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʥʦʛʦ 
ʫʥʠʢʘʣʴʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ ʩʝʨʚʠʩʘ 
ʗʥʜʝʢʩ.ʂʘʨʪʠʥʢʠ ʩʪʘʣʠ ʧʦʭʦʞʠʝ ʨʠ-
ʩʫʥʢʠ ʢʦʰʘʯʴʠʭ ʛʦʣʦʚ, ʜʣʷ ʩʝʨʚʠʩʘ 
Google.Images ï ʠʟʦʙʨʘʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 
ʵʣʝʢʪʨʦʮʝʧʠ, ʜʣʷ ʩʝʨʚʠʩʘ Bing ï ʧʦʭʦʞʠʝ 
ʨʠʩʫʥʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ  
ʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʣ ʩʝʨʚʠʩ ʗʥʜʝʢʩ. 
ʂʘʨʪʠʥʢʠ. 

ʈʠʩ. 2. ʀʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 2 
 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʦʮ. ʢʘʬ. ʇʆɺʊ ʉʠʥʝʮʢʦʛʦ ʈ.ʄ. 
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ʋɼʂ 519.163 

ʇʈʀʄɽʅɽʅʀɽ ɻɽʅɽʊʀʏɽʉʂʆɻʆ ɸʃɻʆʈʀʊʄɸ ɼʃʗ ʈɽʐɽʅʀʗ 

ɿɸɼɸʏʀ ʉʆʉʊɸɺʃɽʅʀʗ ʈɸʉʇʀʉɸʅʀʗ ɿɸʅʗʊʀʁ ɺʋɿɸ 

ʀ.ɻ. ʅʠʢʦʣʘʝʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʶʙʦʛʦ ɺʋɿʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 
ʨʘʟʣʠʯʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʟʘʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ 
ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ ʨʘʩʧʠʩʘʥʠʷ ʟʘʥʷʪʠʡ. ɼʦ ʩʠʭ ʧʦʨ ʵʪʘ ʟʘʜʘʯʘ 
ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ NP-ʧʦʣʥʳʭ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʨʘʟʨʘʙʦʪʢʫ ʘʣʛʦʨʠʪʤʘ, 
ʩʧʦʩʦʙʥʦʛʦ ʨʝʰʠʪʴ ʝʸ ʟʘ ʜʦʧʫʩʪʠʤʦʝ ʚʨʝʤʷ, ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ, 
ʧʝʨʩʧʝʢʪʠʚʫ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 
ʦʙʣʘʩʪʠ ʘʣʛʦʨʠʪʤʦʚ ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʩʧʠʩʘʥʠʷ ʟʘʥʷʪʠʡ ɺʋɿʘ. 

ʉ ʮʝʣʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʧʠʩʘʥʠʷ ʟʘʥʷʪʠʡ ɺʋɿʘ 
ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 
ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ ʟʘʥʷʪʠʡ ʙʳʣ ʜʚʘʞʜʳ ʧʨʠʤʝʥʝʥ ʛʝʥʝʪʠʯʝʩʢʠʡ 
ʘʣʛʦʨʠʪʤ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʙʳʣ ʥʘʟʚʘʥ 
ʛʣʦʙʘʣʴʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʦʤ (ɻɻɸ), ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʠʩʢʘ 
ʥʘʠʣʫʯʰʝʛʦ ʧʦʨʷʜʢʘ ʚʳʙʦʨʘ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʭ 
ʨʘʟʤʝʱʝʥʠʷ ʚ ʩʝʪʢʝ ʨʘʩʧʠʩʘʥʠʷ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʛʝʥʝʪʠʯʝʩʢʠʡ 
ʘʣʛʦʨʠʪʤ, ʥʘʟʚʘʥʥʳʡ ʣʦʢʘʣʴʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʦʤ (ʃɻɸ), 
ʧʦʟʚʦʣʷʝʪ ʜʣʷ ʦʯʝʨʝʜʥʦʛʦ ʨʘʟʤʝʱʘʝʤʦʛʦ ʫʯʝʙʥʦʛʦ ʟʘʥʷʪʠʷ ʚʳʙʨʘʪʴ 
ʦʧʪʠʤʘʣʴʥʫʶ ʷʯʝʡʢʫ ʩʝʪʢʠ ʨʘʩʧʠʩʘʥʠʷ. 

ʂ ʨʘʩʧʠʩʘʥʠʶ ʟʘʥʷʪʠʡ ɺʋɿʘ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 
ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʜʚʝ 
ʛʨʫʧʧʳ: ʦʙʷʟʘʪʝʣʴʥʳʝ ʠ ʞʝʣʘʪʝʣʴʥʳʝ (ʤʷʛʢʠʝ). ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 
ʦʪʥʦʩʷʪʩʷ ʪʨʝʙʦʚʘʥʠʷ, ʥʝʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ 
ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʨʝʙʦʚʘʥʠʷ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 
ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʠʚʘʥʠʷ ʨʘʩʧʠʩʘʥʠʷ ʟʘʥʷʪʠʡ. 

ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʨʘʩʧʠʩʘʥʠʷ S ʧʨʦʠʟʚʦʜʠʪʴ ʠʩʭʦʜʷ 
ʠʟ ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʠʷ ʞʝʣʘʪʝʣʴʥʳʭ (ʤʷʛʢʠʭ) ʪʨʝʙʦʚʘʥʠʡ ʠ ʚʳʯʠʩʣʷʪʴ ʧʦ 
ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

ὊὛ
ύ

ρ ὅὛ
 ȟ 

ʛʜʝ ύ ï ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ i-ʛʦ ʞʝʣʘʪʝʣʴʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ, ὅὛ ï ʢʦ-

ʣʠʯʝʩʪʚʦ ʥʘʨʫʰʝʥʠʡ i-ʛʦ ʞʝʣʘʪʝʣʴʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ, ὲ ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʞʝʣʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʃʘʟʘʨʝʚ ɸ.ɸ., ɻʘʬʘʨʦʚ ɽ.ʈ. ʊʝʦʨʠʷ ʨʘʩʧʠʩʘʥʠʡ: ʟʘʜʘʯʠ ʠ ʘʣʛʦʨʠʪʤʳ: ʋʯʝʙ. 

ʧʦʩʦʙʠʝ / ʄɻʋ; ʧʦʜ ʨʝʜ. ʘʢʘʜʝʤʠʢʘ ʈɸʅ ɺʘʩʠʣʴʝʚʘ ʉ.ʅ. ï ʄ., 2011. ï 222 ʩ. 
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Yɼʂ 004.4 

DEVELOPMENT OF THREE -DIMENSIONAL COMPUTER  GAME 

"HIDE AND SEEK" ON T HE UNITY ENGINE  

P.A. Pavlov 
Platov South-Russian State Polytechnic University (NPI), Novocherkassk 

The main task of the research is to implement the necessary functionality 

in the project. The project consists of five subsystems (Fig. 1): 

Three-dimensional game of 

" Hide and Seek"

Ar tificial 

Intelligence 

Subsystem

Character  

Management 

Subsystem

Environment 

subsystem

Control 

subsystem
Rule subsystem

 
 

Fig. 1. Project five subsystems 

 

The following tools were used for the implementation: 

ï Makehuman 1.1.1. This program was used to create character models of 

the program used. 

ï Visual Studio 2017 and C # language. Game scripts are written in the 

development environment of Visual Studio 2017 in the C # programming 

language. 

ï Unity 2018.1.1. This game engine I is used to create the main project. 

The game includes five basic functions: 1) management of the character 

and interaction with objects of the environment using the control buttons; 

2) Artificial Intelligence; 3) functioning of the rules of the game "Hide and 

Seek"; 4) interactive environment; 5) ability to customize the game using the 

graphical interface as well as to save settings to a file. 

This game should provide the features listed below: 

ï functions that implement the rules of the game "Hide and Seek"; 

ï control for the character using the mouse buttons and keyboard; 

ï control for the characters using artificial intelligence; 

ï vehicle movement; 

ï ability to customize the game; 

ï day and night cycle. 
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ʋɼʂ 620.179.16 

ʇʈʀʅʎʀʇʓ ʇʆʉʊʈʆɽʅʀʗ ʉʀʉʊɽʄʓ ɸʂʋʉʊʀʏɽʉʂʆʁ 

ɼɽʌɽʂʊʆʉʂʆʇʀʀ ʅɽʉʋʑʀʍ ʂʆʅʉʊʈʋʂʎʀʁ 

ɼ.ʅ. ʇʦʙʝʜʠʥʩʢʠʡ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʇʨʝʜʣʦʞʝʥ ʦʙʱʠʡ ʧʦʜʭʦʜ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʝʬʝʢʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʜʝʪʘʣʷʭ, ʠʟʜʝʣʠʷʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʩ ʧʦʤʦʱʴʶ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʜʝʬʝʢʪʦʩʢʦʧʠʠ. ʇʦʩʪʨʦʝʥ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʨʘʚʥʠʚʘʪʴ ʩʠʛʥʘʣʳ ʠ ʩʪʨʦʠʪʴ ʩʧʝʢʪʨʘʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʩʠʛʥʘʣʘʤ ʩ ʜʘʪʯʠʢʦʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ.  

ɺʳʙʨʘʥʥʘʷ ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʦʡ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, 

ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʦʪʩʫʪʩʪʚʠʷ ʚ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʠʟʜʝʣʠʷʭ ʪʝʭ ʠʣʠ ʠʥʳʭ ʜʝʬʝʢʪʦʚ, ʩʥʠʞʘʶʱʠʭ ʠʭ ʢʘʯʝʩʪʚʦ. ɼʝʬʝʢʪʳ 

ʤʦʛʫʪ ʙʳʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʥʳʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ, ʛʣʫʙʠʥʳ ʠʣʠ 

ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʜʝʬʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ ʦ 

ʜʦʧʫʩʪʠʤʦʩʪʠ ʠʣʠ ʥʝʜʦʧʫʩʪʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʜʝʣʠʷ ʚ ʨʘʙʦʯʠʭ 

ʨʝʞʠʤʘʭ. ʅʦ ʧʨʦʙʣʝʤʘ ʚʳʙʦʨʘ ʢʨʠʪʝʨʠʝʚ ʙʨʘʢʦʚʢʠ ʦʯʝʥʴ ʩʣʦʞʥʘ. 

ɹʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʜʝʬʝʢʪʦʩʢʦʧʠʠ 

ʷʚʣʷʶʪʩʷ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʘʢʫʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʫʩʪʘʥʦʚʠʪʴ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʧʦ ʫʧʨʫʛʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʨʝʜʳ (ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʚʦʣʥʘʤ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʫʧʨʦʱʘʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʝʬʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʩʣʦʞʥʳʭ ʩʣʦʠʩʪʳʭ ʩʨʝʜʘʭ. 

ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʩʠʩʪʝʤʳ ʘʢʫʩʪʠʯʝʩʢʦʡ ʜʝʬʝʢʪʦʩʢʦʧʠʠ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʨʘʚʥʠʚʘʪʴ ʩʠʛʥʘʣʳ ʩ ʨʘʟʣʠʯʥʳʭ 

ʜʘʪʯʠʢʦʚ ʜʝʬʦʨʤʘʮʠʠ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʘʢʪʫʘʪʦʨ, 

ʜʘʪʯʠʢ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʠʣʠ ʧʣʝʥʦʯʥʦʛʦ ʜʘʪʯʠʢʘ ʠ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʙʣʦʢ ʦʙʨʘʙʦʪʢʠ. ɸʢʪʫʘʪʦʨ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʠʤʧʫʣʴʩʘ ʦʪ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʙʣʦʢʘ, ʬʦʨʤʠʨʫʝʪ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʥʝʨʘʟʨʫʰʘʶʱʝʝ ʫʜʘʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʦʯʢʝ ʠʩʩʣʝʜʫʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɺʦʟʥʠʢʘʶʱʠʝ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʫʧʨʫʛʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʣʥʳ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ ʬʠʢʩʠʨʫʶʪʩʷ ʜʘʪʯʠʢʦʤ ʠ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʤ ʙʣʦʢʝ. ʇʦʩʣʝ ʩʧʝʮʠʘʣʴʥʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʬʠʢʩʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ 

ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ ʜʝʬʝʢʪʘ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʦ ʝʛʦ ʣʦʢʘʣʠʟʘʮʠʠ. 

ɼʣʷ ʦʙʫʯʝʥʠʷ ʩʠʩʪʝʤʳ ʘʢʫʩʪʠʯʝʩʢʦʡ ʜʝʬʝʢʪʦʩʢʦʧʠʠ ʥʘ ʚʳʷʚʣʝʥʠʝ 

ʢʦʥʢʨʝʪʥʳʭ ʪʠʧʦʚ ʜʝʬʝʢʪʦʚ ʥʘ ʚʳʙʨʘʥʥʦʤ ʦʙʨʘʟʮʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʣʦʞʥʘʷ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʘʷ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ 

(ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Ansis). 
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ʇʦʣʫʯʘʝʤʘʷ ʨʝʘʢʮʠʷ (ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʚʦʣʥʘ) ʧʨʠ ʠʤʠʪʘʮʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʜʝʬʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʧʨʘʚʠʣʘ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʣʷ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʙʣʦʢʘ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ʊʦ ʝʩʪʴ, 

ʨʝʘʣʠʟʦʚʘʪʴ ʦʙʫʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʝʬʝʢʪʦʩʢʦʧʠʠ ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʪʠʧ 

ʠʟʜʝʣʠʷ ʠ ʢʦʥʢʨʝʪʥʳʝ ʪʠʧʳ ʜʝʬʝʢʪʦʚ. 

ʉʠʩʪʝʤʳ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʜʝʬʝʢʪʦʩʢʦʧʠʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʢʦʤʧʣʝʢʩʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠ ʠʭ ʥʘʜʝʞʥʘʷ 

ʨʘʙʦʪʘ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʴ ʠ ʙʝʟʦʪʢʘʟʥʦʩʪʴ ʚʝʜʝʥʠʷ 

ʨʘʙʦʪ ʥʘ ʪʦʤ ʠʣʠ ʠʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʜʝʬʝʢʪʦʩʢʦʧʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʠʩʪʝʤ ʠ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʪʦʯʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʜʝʬʝʢʪʦʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʤʝʭʘʥʠʟʤʦʚ. 
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ʈɸɿʈɸɹʆʊʂɸ ʇʈɸʂʊʀʂʋʄɸ ʇʆ ɼʀʉʎʀʇʃʀʅɽ  
«ʄɽʊʆɼʓ ʀ ʉʈɽɼʉʊɺɸ ɿɸʑʀʊʓ ʀʅʌʆʈʄɸʎʀʀ  

ɺ ʉʀʉʊɽʄɸʍ ʕʃɽʂʊʈʆʅʅʆɻʆ ɼʆʂʋʄɽʅʊʆʆɹʆʈʆʊɸ» 

ɸ.ʂ. ʇʦʛʦʩʷʥ, ɸ.ʉ. ʈʦʜʠʦʥʦʚ  
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʣʶʙʦʛʦ 

ʨʘʟʤʝʨʘ ʠ ʧʨʦʬʠʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʛʨʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ 
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ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʇʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʠʥʷʪʦ 

ʧʦʥʠʤʘʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʜʚʠʞʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʛʨʫʧʧʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ɻʣʘʚʥʦʝ 

ʥʘʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ï ʵʪʦ ʦʨʛʘʥʠʟʘʮʠʷ 

ʭʨʘʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʳ ʩ ʥʠʤʠ. 

ɺʦ ʚʩʝʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʤʥʦʛʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ 

ʢʦʤʧʘʥʠʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʉʕɼʆ çɼʝʣʦè ï ʨʘʟʨʘʙʦʪʯʠʢ ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ çʕʣʝʢʪʨʦʥʥʳʝ ʆʬʠʩʥʳʝ ʉʠʩʪʝʤʳ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʚʥʝʜʨʝʥʠʝ)è, ʛ. ʄʦʩʢʚʘ. 

ʖʈɻʇʋ(ʅʇʀ) ʠ ʆʆʆ çʕʆʉè, ʛ. ʄʦʩʢʚʘ ʟʘʢʣʶʯʠʣʠ ʣʠʮʝʥʟʠʦʥʥʳʡ 

ʜʦʛʦʚʦʨ ʩ ʆʆʆ çʕʆʉè, ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʇʆ ñɼɽʃʆ-ʧʨʝʜʧʨʠʷʪʠʝò ʧʦʜ 

ʉʋɹɼ MS SQL Server (ʚʝʨʩʠʷ ʜʣʷ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ) ʠ ʩʦʛʣʘʰʝʥʠʝ ʦ 

ʚʟʘʠʤʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʕɼʆ çɼʝʣʦè ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ. 

ʉʠʩʪʝʤʘ çɼɽʃʆè, ï ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʨʝʰʝʥʠʝ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʚʝʜʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʉʠʩʪʝʤʘ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʢʦʤʧʘʥʠʷʭ, ʪʘʢ ʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʭʦʣʜʠʥʛʦʚʳʭ ʠʣʠ ʚʝʜʦʤʩʪʚʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨʘʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʖʈɻʇʋ(ʅʇʀ) ʚʥʝʜʨʷʝʪʩʷ ʟʘʢʫʧʣʝʥʥʘʷ ʉʕɼʆ 

DIRECTUM, ʨʘʟʨʘʙʦʪʯʠʢ ï ʆʆʆ çɼʀʈɽʂʊʋʄè, ʛ. ʀʞʝʚʩʢ. ʇʨʦʜʫʢʪʳ 

ʚʢʣʶʯʘʶʪ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ (ʉʕɼ), ʫʧʨʘʚʣʝʥʠʝ 

ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʢʦʥʪʝʥʪʦʤ (ʩʠʩʪʝʤʳ ʢʣʘʩʩʘ Enterprise Content 

Management ï ECM) ʠ ʫʧʨʘʚʣʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ (BPM), 

ʦʨʛʘʥʠʟʘʮʠʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ ʪʘʢʞʝ 

ʤʝʞʢʦʨʧʦʨʘʪʠʚʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ 

(ʕɼʆ). 

ʉ ʢʦʤʧʘʥʠʝʡ DIRECTUM ʟʘʢʣʶʯʝʥʦ ʙʝʟʚʦʟʤʝʟʜʥʦʝ ʉʦʛʣʘʰʝʥʠʝ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʫʯʝʙʥʳʭ ʮʝʣʷʭ, ʚ ʨʘʤʢʘʭ 
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ʢʦʪʦʨʦʛʦ (ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʣʠʮʝʥʟʠʷ) ʩʠʩʪʝʤʘ DIRECTUM ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʚ ʚʠʜʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʣʘʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ï DirectumRX 

(https://rx.directum.ru/). 

ʈʘʟʨʘʙʦʪʘʥ ʧʨʘʢʪʠʢʫʤ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘè [1], 

ʩʦʜʝʨʞʘʱʠʡ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʠʡ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʉʕɼʆ. 

ʃʠʪʝʨʘʪʫʨʘ  

1. ʈʦʜʠʦʥʦʚ ɸ.ʉ., ʇʦʛʦʩʷʥ ɸ.ʂ., ʃʘʚʨʝʥʢʦ ɸ.ɼ. ʆʩʦʙʝʥʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝ-

ʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ / çʉʦʮʠʦʪʝʭʥʠʯʝʩʢʠʝ ʠ ʛʫʤʘʥʠʪʘʨʥʳʝ ʘʩ-

ʧʝʢʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè. ʄʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝ-

ʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʇʷʪʠʛʦʨʩʢ: ʇɻʋ, 2019. ï ʉ. 287-295. 
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ʋɼʂ 681.5.01 

ʇʈʀʅʎʀʇ ʈɸɹʆʊʓ ɸʋʊɽʅʊʀʌʀʂɸʎʀʀ ʇʆʃʔɿʆɺɸʊɽʃʗ  
ɹɽɿ ʇɸʈʆʃʗ 

ʉ.ʉ. ʇʫʭʦʚ, ɸ.ʉ. ʂʫʟʥʝʮʦʚʘ, ʊ.ʉ. ʂʫʟʥʝʮʦʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʉʦʚʨʝʤʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʮʝʩʩ ʘʫʪʝʥ-
ʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʏʘʩʪʦ ʜʣʷ ʜʘʥʥʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʫʪʝʥʪʠ-
ʬʠʢʘʮʠʷ ʧʦ ʧʘʨʦʣʶ, ʠʤʝʶʱʘʷ ʨʷʜ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʘʨʦʣʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʙʝʟ ʧʘʨʦʣʷ. ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʜʘʥʥʦʛʦ ʧʦʭʦʜʘ ʤʦʞʥʦ ʦʪ-
ʥʝʩʪʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʟʘʱʠʱʸʥʥʦʩʪʠ ʜʘʥʥʳʭ, ʫʣʫʯʰʝʥʠʝ ʦʧʳʪʘ ʚʟʘʠ-
ʤʦʜʝʡʩʪʚʠʷ. 

ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʙʝʟ ʧʘʨʦʣʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ:  
ï ʩ ʧʦʤʦʱʴʶ ʩʩʳʣʢʠ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ; 
ï ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʨʘʟʦʚʦʛʦ ʢʦʜʘ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ; 
ï ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʨʘʟʦʚʦʛʦ ʢʦʜʘ ʯʝʨʝʟ ʉʄʉ-ʩʦʦʙʱʝʥʠʝ. 
ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʧʨʠʤʝʨʝ ʘʫʪʝʥʪʠ-

ʬʠʢʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʩʩʳʣʢʠ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʠ ʜʘʥʥʦʡ ʬʦʨʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʟʘʧʨʘʰʠʚʘʝʪʩʷ ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ 
ʧʦʯʪʳ. ʇʦʩʣʝ ʚʚʦʜʘ ʠ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ ʛʝʥʝʨʠʨʫʝʪʩʷ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʫʥʠ-
ʢʘʣʴʥʳʡ ʪʦʢʝʥ ʠʣʠ ʢʦʜ. ɿʘʪʝʤ ʩʦʟʜʘʸʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʩʩʳʣʢʘ, ʩʦʜʝʨʞʘʱʘʷ 
ʫʥʠʢʘʣʴʥʳʡ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʨʘʥʝʝ ʢʦʜ. ʉʩʳʣʢʘ ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ ʫʢʘʟʘʥ-
ʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. ʉʝʨʚʝʨ ʧʨʦʚʝʨʷʝʪ, ʷʚʣʷʝʪʩʷ 
ʣʠ ʪʦʢʝʥ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʠ ʧʦʜʤʝʥʷʝʪ ʝʛʦ ʜʦʣʛʦʞʠʚʫʱʠʡ ʪʦʢʝʥ, ʢʦʪʦʨʳʡ 
ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ ʠ ʦʪʧʨʘʚʣʷʝʪʩʷ ʦʙʨʘʪʥʦ ʢʣʠʝʥʪʫ ʜʣʷ 
ʭʨʘʥʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ ʚ ʚʠʜʝ ʬʘʡʣʘ cookie ʙʨʘʫʟʝʨʘ. ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝ-
ʪʠʪʴ, ʯʪʦ ʫʥʠʢʘʣʴʥʳʡ URL ʠʤʝʝʪ ʦʧʨʝʜʝʣʸʥʥʦʝ ʚʨʝʤʷ ʞʠʟʥʠ, ʢʦʪʦʨʦʝ 
ʪʘʢʞʝ ʧʨʦʚʝʨʷʝʪʩʷ ʩʝʨʚʝʨʦʤ ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʧʦ ʩʩʳʣʢʝ. 

ɼʠʘʛʨʘʤʤʘ ʨʝʘʣʠʟʘʮʠʠ Auth0 ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʩʩʳʣʢʠ 
ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʇʨʠʣʦʞʝʥʠʝ Auth0
Amazon SES

SendGrid

ɿʘʧʨʦʩ ʘʜʨʝʩʘ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ

ɺʚʦʜ

example@example.com
ɺʳʟʦʚ Auth0 API

ʆʪʧʨʘʚʢʘ ʧʠʩʴʤʘ 

example@example.com

ʇʠʩʴʤʦ: çʂʣʠʢʥʠʪʝ ʧʦ 

ʩʩʳʣʢʝ ʜʣʷ ʚʭʦʜʘè

 
ʈʠʩ. 1. ɼʠʘʛʨʘʤʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʧʦʤʦʱʠ ʩʩʳʣʢʠ  

ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ 



 

61 

ʉʝʨʚʠʩ Auth0 ʦʪʧʨʘʚʣʷʝʪ ʩʩʳʣʢʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʇʦʩʣʝ ʧʝʨʝʭʦʜʘ ʧʦ 

ʩʩʳʣʢʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʚʝʨʰʝʥʠʝ ʧʨʦʮʝʩʩʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 
 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʇʨʠʣʦʞʝʥʠʝ Auth0

ʇʝʨʝʭʦʜ ʧʦ ʩʩʳʣʢʝ

ʇʦʣʴʟʦʚʘʪʝʣʴ ʘʚʪʦʨʠʟʦʚʘʥ

 
ʈʠʩ. 2. ɼʠʘʛʨʘʤʤʘ ʧʨʦʮʝʩʩʘ ʟʘʚʝʨʰʝʥʠʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

ʄʝʪʦʜ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʙʝʟ ʧʘʨʦʣʷ ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠ-

ʯʝʩʪʚʘ ʫʷʟʚʠʤʦʩʪʝʡ ʧʨʦʮʝʩʩʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʷ ʦʧʳʪʘ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʩʠʩʪʝʤʦʡ. 
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ʇʆʅʗʊʀɽ ʊɽʈʄʀʅɸ «DATA MINING»  

ɸ.ɿ. ʇʰʝʫʥʦʚ, ɸ.ʉ. ʂʫʟʥʝʮʦʚʘ, ʉ.ʉ. ʇʫʭʦʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʣʠʯʝʩʪʚʦ 

ʜʘʥʥʳʭ, ʥʘʢʦʧʣʝʥʥʳʭ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, ʨʘʩʪʝʪ ʙʳʩʪ-

ʨʳʤʠ ʪʝʤʧʘʤʠ. ʕʪʠ ʜʘʥʥʳʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʢʨʫʛ ʥʘʩ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ: 

ʪʝʢʩʪʳ, ʠʟʦʙʨʘʞʝʥʠʷ, ʘʫʜʠʦ, ʚʠʜʝʦ, ʛʠʧʝʨʪʝʢʩʪʦʚʳʝ ʜʦʢʫʤʝʥʪʳ, ʨʝʣʷʮʠ-

ʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʪ.ʜ. ʆʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʧʦʷʚʠʣʦʩʴ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʢʦʪʦʨʘʷ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʦʙʣʝʛʯʠʣʘ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʫʜʘʣʝʥʥʳʭ ʪʦ-

ʯʝʢ ɿʝʤʣʠ. ʆʜʥʘʢʦ ʧʦʜʘʚʣʷʶʱʘʷ ʯʘʩʪʴ ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʥʝʩʝʪ 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ ʢʘʢʦʡ-ʣʠʙʦ ʧʦʣʴʟʳ. ʏʝʣʦʚʝʢ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʝ-

ʨʝʨʘʙʦʪʘʪʴ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʜʝʥʠʡ. ɺʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʠʟʚʣʝʯʝʥʠʷ 

ʧʦʣʝʟʥʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ çʩʳʨʳʭè 

ʜʘʥʥʳʭ. Data Mining ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʦʩʥʦ-

ʚʘʥʥʳʡ ʥʘ ʧʦʠʩʢʝ ʚ ʜʘʥʥʳʭ ʩʢʨʳʪʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ (ʰʘʙʣʦʥʦʚ ʠʥʬʦʨ-

ʤʘʮʠʠ). Data Mining ï ʵʪʦ ʧʨʦʮʝʩʩ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʩʳʨʳʭ ʜʘʥʥʳʭ ʨʘʥʝʝ 

ʥʝʠʟʚʝʩʪʥʳʭ, ʥʝʪʨʠʚʠʘʣʴʥʳʭ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʝʟʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʠʥʪʝʨ-

ʧʨʝʪʘʮʠʠ ʟʥʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝ-

ʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  
ɼʣʷ ʟʘʜʘʯ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʭʘʨʘʢʪʝʨʥʦ çʦʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝʣʝʤè, ʧʨʠ ʢʦ-

ʪʦʨʦʤ ʧʦʩʪʨʦʝʥʠʝ (ʦʙʫʯʝʥʠʝ) ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʚʳʙʦʨʢʝ, ʩʦʜʝʨʞʘ-
ʱʝʡ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʚʝʢʪʦʨʳ. 

ɼʣʷ ʟʘʜʘʯ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠ ʘʩʩʦʮʠʘʮʠʠ ʧʨʠʤʝʥʷʝʪʩʷ çʦʙʫʯʝʥʠʝ ʙʝʟ 
ʫʯʠʪʝʣʷè, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʚʳʙʦʨʢʝ, ʚ 
ʢʦʪʦʨʦʡ ʥʝʪ ʚʳʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. ɿʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ (çʦʪ-
ʥʦʩʠʪʩʷ ʢ ʢʣʘʩʪʝʨʫ éè, çʧʦʭʦʞ ʥʘ ʚʝʢʪʦʨ éè) ʧʦʜʙʠʨʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝ-
ʩʢʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. 

ɼʣʷ ʟʘʜʘʯ ʩʦʢʨʘʱʝʥʠʷ ʦʧʠʩʘʥʠʷ ʭʘʨʘʢʪʝʨʥʦ ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʜʝʣʝʥʠʷ 
ʥʘ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʚʝʢʪʦʨʳ. ʅʘʯʠʥʘʷ ʩ ʢʣʘʩʩʠʯʝʩʢʠʭ ʨʘʙʦʪ ʂ. ʇʠʨ-
ʩʦʥʘ ʧʦ ʤʝʪʦʜʫ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ, ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʘʧ-
ʧʨʦʢʩʠʤʘʮʠʠ ʜʘʥʥʳʭ. 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʙʘʟ ʜʘʥʥʳʭ ʩʥʘʯʘʣʘ ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ ʩʧʝʮʠ-

ʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʷʟʳʢʘ ï ʷʟʳʢʘ ʟʘʧʨʦʩʦʚ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ. ɼʣʷ ʨʝʣʷʮʠʦʥ-

ʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ï ʵʪʦ ʷʟʳʢ SQL, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʠʣ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʠ ʠʟʚʣʝʯʝʥʠʷ ʭʨʘʥʠʤʳʭ ʜʘʥʥʳʭ. ɿʘʪʝʤ 

ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʣʫʯʝʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

(ʥʘʧʨʠʤʝʨ, ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʝ-

ʨʠʦʜ), ʠ ʪʫʪ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʨʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʭʦ-

ʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʚʝʜʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʯʸʪʘ ʥʘ 
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ʧʨʝʜʧʨʠʷʪʠʠ, ʧʣʦʭʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ. ʕʪʦ ʧʨʠ-

ʚʝʣʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢ ʩʦʟʜʘʥʠʶ ʪ.ʥ. çʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭè, ʩʘʤʘ ʩʪʨʫʢʪʫʨʘ 

ʢʦʪʦʨʳʭ ʥʘʠʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʚʝʜʝʥʠʶ ʚʩʝʩʪʦʨʦʥʥʝʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʃʠʪʝʨʘʪʫʨʘ  

1. Witten I.H., Frank E. Data Mining: Practical Machine Learning Tools and Tech-

niques (Second Edition). ï Morgan Kaufmann, 2005. 

2. Machine Learning Proceedings 1991: Proceedings of the Eighth International 

Workshop (ML91). ï Elsevier Science, 2014. 
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ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ʀ ɸʂʊʋɸʃʔʅʆʉʊʔ 

ʇʆʃʋʏɽʅʀʗ ʀʅʌʆʈʄɸʎʀʀ ʆ ʇɽʈɽɼʆɺʓʍ  
ʅɸʇʈɸɺʃɽʅʀʗʍ ʀʉʉʃɽɼʆɺʅʀʁ 

ɻ.ʆ. ʈʫʜʴ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʘ, ʦʥʠ ʧʨʦʥʠʢʘʶʪ ʚʦ 

ʚʩʝ ʩʬʝʨʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʨʘʜʠʮʠʦʥʥʦ, ʧʦʜ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦʥʠʤʘʶʪʩʷ ʧʨʦʮʝʩʩʳ, ʤʝʪʦʜʳ ʧʦʠʩʢʘ, 

ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ; ʩʧʦʩʦʙʳ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʝʪʦʜʦʚ; 

ʧʨʠʸʤʳ, ʩʧʦʩʦʙʳ ʠ ʤʝʪʦʜʳ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʬʫʥʢʮʠʡ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ, ʧʝʨʝʜʘʯʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ; ʨʝʩʫʨʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, 

ʭʨʘʥʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʪʨʘʩʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʥʠʤʘʝʪʩʷ ʩʦʟʜʘʥʠʝʤ, 

ʨʘʟʚʠʪʠʝʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʟʚʘʥʳ, ʦʩʥʦʚʳʚʘʷʩʴ ʠ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʠʥʳʭ 

ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʦʚʝʡʰʠʭ ʩʨʝʜʩʪʚ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʦ ʵʬʬʝʢʪʠʚʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ, 

ʪʨʫʜʘ, ʵʥʝʨʛʠʠ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʞʠʟʥʠ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʠ ʯʘʩʪʦ ʩʦʩʪʘʚʣʷʶʱʝʡ ʯʘʩʪʴʶ ʚʭʦʜʷʪ ʚ ʩʬʝʨʳ ʫʩʣʫʛ, 

ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʮʠʘʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. 

ʇʨʠ ʘʢʪʠʚʥʦʤ ʨʘʟʚʠʪʠʠ ʵʪʦʡ ʩʬʝʨʳ, ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʩʪʘʥʦʚʠʪʩʷ 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʠʙʦʣʝʝ ʧʝʨʝʜʦʚʳʭ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʢʦʪʦʨʳʝ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʩʪʘʥʫʪ 

ʦʩʥʦʚʥʳʤ ʪʨʝʥʜʦʤ ʨʘʟʚʠʪʠʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʫ ʩʦʟʜʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ: ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ 

ʠʥʪʝʨʥʝʪʝ, ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʚʝʨʢʫ 

ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʜʘʥʥʳʭ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʪʨʝʥʜʘʭ ʠ ʪ.ʜ. 
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ʋɼʂ 621.311.14 

ʆʇʊʀʄʀɿɸʎʀʗ ʉʀʉʊɽʄʓ ʈɽɻʋʃʀʈʆɺɸʅʀʗ 
ʉʆʆʊʅʆʐɽʅʀʗ ɻɸɿ-ɺʆɿɼʋʍ ʇɸʈʆɺʆɻʆ ʂʆʊʃɸ ʊʇ 230/2 

ʖ.ʆ. ʈʳʞʠʢʦʚʘ, ɼ.ʀ. ʐʤʦʡʣʦʚʘ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʆʙʦʙʱʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

(ʉɸʈ) ʛʦʨʝʥʠʷ ʧʘʨʦʚʦʛʦ ʢʦʪʣʘ ʊʇ 230/2 ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

ʨʝʛʫʣʷʪʦʨʦʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ (ʈɻ), ʚʦʟʜʫʭʘ (ʈɺ) ʠ ʨʘʟʨʝʞʝʥʠʷ (ʈʈ). ʈɺ, 

ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʥʘʧʨʘʚʣʷʶʱʠʡ ʘʧʧʘʨʘʪ ʜʫʪʴʝʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʷʝʪ ʧʦʜʘʯʫ ʚʦʟʜʫʭʘ, ʧʦʜʜʝʨʞʠʚʘʷ 

ʩʦʦʪʥʦʰʝʥʠʝ "ʛʘʟ - ʚʦʟʜʫʭ" ʥʘ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ [1]. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʛʘʟ-ʚʦʟʜʫʭ ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ ʢʨʠʚʘʷ ʨʘʟʛʦʥʘ, ʨʘʩʩʯʠʪʘʥʘ ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʦʙʲʝʢʪʘ, 

ʦʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʨʝʛʫʣʷʪʦʨʘ ʠ ʚʳʧʦʣʥʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʉɸʈ) ʚ ʩʨʝʜʝ MatLAB [2]. 

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʝ ʉʆ 

ʚ ʪʦʧʦʯʥʳʭ ʛʘʟʘʭ, ʯʪʦ ʢʦʩʚʝʥʥʦ ʦʧʨʝʜʝʣʷʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʛʘʟ-ʚʦʟʜʫʭ.  

ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ ʚʳʧʦʣʥʝʥ ʤʝʪʦʜʦʤ ɿʠʛʣʝʨʘ-ʅʠʢʦʣʴʩʘ. 

ʇʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʫʣʷʪʦʨʘ: 

ï ʇʀɼ: Kp =1,21, ʊu =10,1 ʩ, ʊd =1,88 ʩ; 

ï ʇʀ: ʂʈ = 0,88; ʊʀ = 26,48 ʩ. 

ʇʦʣʫʯʝʥʥʘʷ ʢʨʠʚʘʷ ʜʣʷ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ (ʨʠʩ. 1,ʘ) ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ (ʙʦʣʝʝ 100 %) ʠ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʧʝʨʝʭʦʜʥʦʛʦ 

ʧʨʦʮʝʩʩʘ (80 ʩ) ï ʚʩʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʯʝʩʪʚʘ. 

ɼʣʷ ʇʀ-ʨʝʛʫʣʷʪʦʨʘ ʧʦʣʫʯʝʥʳ ʧʨʠʝʤʣʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʨʠʩ. 1,ʙ): ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ ï 25 %, ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ï 40 ʩ. 

  
 ʘ) ʙ) 

ʈʠʩ. 1. ʇʘʨʘʤʝʪʨʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
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ʋɼʂ 621.311.17 

ʉʀʅʊɽɿ ʈɽɻʋʃʗʊʆʈɸ ʋʈʆɺʅʗ ɺʆɼʓ  
ʇɸʈʆɺʆɻʆ ʂʆʊʃɸ ʊʇ230/2 

ʖ.ʆ. ʈʳʞʠʢʦʚʘ, ɼ.ʀ. ʐʤʦʡʣʦʚʘ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʂʘʯʝʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʙʘʨʘʙʘʥʝ ʧʘʨʦʚʦʛʦ ʢʦʪʣʘ 

ʦʧʨʝʜʝʣʷʝʪ ʥʘʜʝʞʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠʭ ʨʘʙʦʪʳ. ʋʨʦʚʝʥʴ ʚʦʜʳ ʚ 

ʙʘʨʘʙʘʥʝ ʧʘʨʦʚʦʛʦ ʢʦʪʣʘ ʧʨʠ ʚʦʟʤʫʱʝʥʠʠ ʨʘʩʭʦʜʦʤ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ 

ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʲʝʢʪʘʤ ʙʝʟ ʩʘʤʦʚʳʨʘʚʥʠʚʘʥʠʷ ʠ ʦʧʠʩʳʚʘʝʪʩʷ 

ʧʝʨʝʜʘʪʦʯʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠʜʝʘʣʴʥʦʛʦ ʠʥʪʝʛʨʠʨʫʶʱʝʛʦ ʟʚʝʥʘ ʩ 

ʟʘʧʘʟʜʳʚʘʥʠʝʤ [1]. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʢʨʠʚʘʷ ʧʦ ʫʨʦʚʥʶ ʚʦʜʳ ʚ 

ʙʘʨʘʙʘʥʝ ʢʦʪʣʘ ʊʇ230/2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʝʡ ʚʠʜʘ: 

 ὡ ὴ  
  t

 , (1) 

ʛʜʝ Ὕ ï ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʠʥʪʝʛʨʠʨʫʶʱʝʛʦ ʟʚʝʥʘ; t ï ʚʨʝʤʷ ʟʘʧʘʟʜʳ-

ʚʘʥʠʷ; ʨ ï ʦʧʝʨʘʪʦʨ ʃʘʧʣʘʩʘ [1]. 

ɼʠʥʘʤʠʢʘ ʦʙʲʝʢʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʨʦʚʥʶ ʚʦʜʳ ʚ ʢʦʪʣʝ ʧʨʠ ʚʦʟʤʫ-

ʱʝʥʠʠ ʨʘʩʭʦʜʦʤ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ ʠ ʧʘʨʘ ʜʣʷ ʢʦʪʣʘ ʊʇ230/2, ʩ ʫʯʝʪʦʤ 

(1) ʠʤʝʝʪ ʧʘʨʘʤʝʪʨʳ: Ὕ = 24c  t = 27 ʩ [2]. 

ʆʙʳʯʥʦ, ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʶʪ ʇʀ-ʘʣʛʦʨʠʪʤʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʦ ʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ ʧʝʨʝʭʦʜ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʳ. ʅʘʩʪʨʦʡʢʫ ʢʦʨʨʝʢʪʠʨʫʶ-

ʱʝʛʦ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ ʦʩʫʱʝʩʪʚʠʤ ʤʝʪʦʜʦʤ ʟʘʜʘʯʘ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥ-

ʩʪʨʫʠʨʦʚʘʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ (ɸʂʆʈ) [2]. ʇʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ὑ  = 0,7;   Ὕ = 65,5 c;  Ὕ = 14,7 c, 

ʛʜʝ ὑ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ ʨʝʛʫʣʷʪʦʨʘ; Ὕ ï ʚʨʝʤʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

ʨʝʛʫʣʷʪʦʨʘ; Ὕ  ï ʚʨʝʤʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʨʝʛʫʣʷʪʦʨʘ. 

ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʩʠʩʪʝʤʳ ʨʝʛʫʣʷʪʦʨʘ, ʚʳʧʦʣʥʝʥʥʳʡ ʚ Simulink 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1. ʂʘʯʝʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ï ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. 

 
ʈʠʩ. 1. ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʩʠʩʪʝʤʳ ʨʝʛʫʣʷʪʦʨʘ 
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1. ʂʣʶʝʚ ɸ.ʉ., ʊʦʚʘʨʥʦʚ ɸ.ɻ. ʅʘʣʘʜʢʘ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʢʦʪʣʦʘʛʨʝʛʘʪʦʚ. ï ʄ.: ʕʥʝʨʛʠʷ, 1970 ï 280 c. 

2. ʂʣʶʝʚ ɸ.ʉ. ʅʘʣʘʜʢʘ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʙʘʨʘʙʘʥʥʳʭ ʧʘ-

ʨʦʚʳʭ ʢʦʪʣʦʚ / ɸ.ʉ. ʂʣʶʝʚ, ɸ.ʊ. ʃʝʙʝʜʝʚ, ʉ.ʀ. ʅʦʚʠʢʦʚ. ï ʄ.: ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1985. 

ï 280 ʩ. 
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ʋɼʂ 621.396  

ʆɹ ʆɼʅʆʄ ʀɿ ʇʆɼʍʆɼʆɺ ʂ ʄʆɼɽʃʀʈʆɺɸʅʀʖ  
ɹɽʉʇʈʆɺʆɼʅʓʍ ʊɽʃɽʂʆʄʄʋʅʀʂɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

ɸ.ʖ. ʈʳʞʢʦʚʘ, ɸ.ɺ. ʊʫʤʘ  
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʥʞʝʥʝʨʦʚ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʆʜʥʠʤ ʠʟ 

ʧʨʠʤʝʥʝʥʠʡ ʀʊ ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ.  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʥʘ ʙʘʟʝ ʧʘʢʝʪʦʚ ʚʠʟʫʘʣʴʥʦʛʦ ʩʪʨʫʢʪʫʨ-

ʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪ: MATLAB/Simulink; EASY5; 

VisSim; AnyLogic ʠ ʜʨ.  

ʉʪʨʫʢʪʫʨʘ ʙʝʩʧʨʦʚʦʜʥʦʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ɹʊʉ) 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚ ʦʙʱʝʤ ʚʠʜʝ ʠʩʪʦʯʥʠʢ ʩʦʦʙʱʝʥʠʷ, ʧʝʨʝʜʘʪʯʠʢ, ʢʘʥʘʣ 

ʩʚʷʟʠ ʠ ʧʨʠʝʤʥʠʢ [1]. ʇʝʨʝʜʘʪʯʠʢ ʧʝʨʝʥʦʩʠʪ ʩʠʛʥʘʣ ʢ ʧʨʠʝʤʥʠʢʫ ʚ ʧʦʤʝ-

ʭʦʘʢʪʠʚʥʦʡ ʩʨʝʜʝ. ʆʩʥʦʚʥʦʡ ʚʠʜ ʧʦʤʝʭ ʚ ʨʘʜʠʦʢʘʥʘʣʝ ï ʤʫʣʴʪʠʧʣʠʢʘʪʠʚ-

ʥʳʝ [2], ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʦʣʥʦʚʳʤ ʩʚʦʡʩʪʚʦʤ ʨʘʜʠʦʩʠʛʥʘʣʘ. 

ʇʨʠʥʷʪʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʝʨʝʜʘʥʥʦʛʦ ʩʠʛʥʘʣʘ 

ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ ʦʩʣʘʙʣʝʥʠʷ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ, ʜʝʡʩʪʚʠʷ 

ʧʦʤʝʭ ʠ ʟʘʧʘʟʜʳʚʘʥʠʷ ʝʛʦ ʚʦ ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ, ʧʨʠʥʷʪʘʷ ʢʦʜʦʚʘʷ ʢʦʤʙʠ-

ʥʘʮʠʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʝʨʝʜʘʥʥʦʡ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʩʨʝʜʘ Matlab ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʛʦʪʦʚʳʭ 

ʙʣʦʢʦʚ ʤʦʜʫʣʷʪʦʨʦʚ ʠ ʜʝʤʦʜʫʣʷʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʷ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʦʚʝ-

ʩʪʠ ʦʮʝʥʢʫ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʘ [3]. ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʤʦ-

ʜʝʣʴ ʩʠʩʪʝʤʳ ɹʊʉ ʩ ʙʠʥʘʨʥʦʡ ʯʘʩʪʦʪʥʦʡ ʤʘʥʠʧʫʣʷʮʠʝʡ. 

 
ʈʠʩ. 1. ʄʦʜʝʣʴ ʙʝʩʧʨʦʚʦʜʥʦʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤ r

 

ʀʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ ʩʚʷʟʠ ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʦʪʥʦ-

ʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ: Eb/N0, ʛʜʝ: Eb ï ʵʪʦ ʵʥʝʨʛʠʷ ʙʠʪʦʚʦʛʦ ʩʠʛʥʘʣʘ,  

N0 ï ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʱʥʦʩʪʠ ʰʫʤʘ. ɺʘʨʴʠʨʫʷ ʩʦʦʪʥʦʰʝʥʠʷ 

ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ S ʠ ʤʦʱʥʦʩʪʴ ʰʫʤʘ N, ʜʦʙʠʚʘʝʤʩʷ ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦ-

ʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʢʠ. 
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1. ɹʦʨʠʩʦʚ ʖ.ʇ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʜʠʦʩʠʩʪʝʤ: ʫʯʝʙʥʦʝ ʧʦʩʦ-

ʙʠʝ / ʖ. ʇ.ɹʦʨʠʩʦʚ. ï ʄ.: ʉʦʚʝʪʩʢʦʝ ʨʘʜʠʦ, 1976. ï 296 ʩ. 

2. ɺʦʣʢʦʚ ʃ.ʅ. ʉʠʩʪʝʤʳ ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ: ʙʘʟʦʚʳʝ ʤʝʪʦʜʳ ʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʃ.ʅ. ɺʦʣʢʦʚ, ʄ.ʉ. ï ʄ.: ʕʢʦ-ʊʨʝʥʜʟ, 2005. ï 392 ʩ. 

3. ʏʝʨʥʳʭ ʀ.ɺ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʚ MATLAB, 

SimPowerSystems ʠ Simulink. 1-ʝ ʠʟʜʘʥʠʝ, 2007. ï 288 ʩ. 
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ʋɼʂ 004.652 

ʅʆɺʓɽ ɺʆɿʄʆɾʅʆʉʊʀ 

ʌʋʅʂʎʀʆʅɸʃʔʅʓʍ ʂʆʄʇʆʅɽʅʊʆɺ ɹʀɹʃʀʆʊɽʂʀ REACT 

ɸ.ʖ. ʉʝʤʝʥʦʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɺ ʨʘʟʨʘʙʦʪʢʝ web-ʧʨʠʣʦʞʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ React 

ʧʨʠʥʷʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʦʥʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʚ 

ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʪʨʫʜʥʦʩʪʝʡ. ʇʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʜʦʯʝʨʥʠʭ, ʘ ʪʘʢʞʝ 

ʩʪʘʥʦʚʠʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʠ ʢʦʤʧʦʥʝʥʪʳ ʚ ʜʨʫʛʠʭ ʯʘ-

ʩʪʷʭ ʧʨʠʣʦʞʝʥʠʷ. 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʚʝʨʩʠʠ 16.8 ʚ React ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʭʫʢʦʚ: ʭʫʢ ʩʦʩʪʦʷʥʠʷ ʠ ʭʫʢ ʵʬʬʝʢʪʘ. ʍʫʢ (ʘʥʛʣ. hook) ï 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʙʣʠʦʪʝʢʫ React ʙʝʟ ʦʧʠʩʘʥʠʷ ʢʣʘʩʩʘ ʢʦʤʧʦ-

ʥʝʥʪʘ. ʍʫʢ ʩʦʩʪʦʷʥʠʷ ʠ ʭʫʢ ʵʬʬʝʢʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪʘʭ ʢʘʢ ʟʘʤʝʥʘ ʤʝʪʦʜʘʤ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʚ ʢʦʤʧʦʥʝʥʪʘʭ, ʦʩʥʦ-

ʚʘʥʥʳʭ ʥʘ ʢʣʘʩʩʘʭ. ʈʝʘʣʠʟʘʮʠʷ ʭʫʢʦʚ ʚ React ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʟʤʝʨ ʙʠʙʣʠʦ-

ʪʝʢʠ ʧʨʠʤʝʨʥʦ ʥʘ 1,5 ʂʙ, ʥʦ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʛʦ ʧʦʜ-

ʭʦʜʘ, ʚʦʟʤʦʞʥʦ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʘ ʩʢʦʤʧʠʣʠʨʦʚʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, 

ʧʦʪʦʤʫ ʯʪʦ ʢʦʜ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʭʫʢʠ, ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʣʫʯʰʝ, ʯʝʤ ʢʦʜ ʩ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ ʢʣʘʩʩʘʭ.  

ʇʨʠʤʝʥʝʥʠʝ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʣʦʞʝʥʠʷ ʚ ʨʘʤʢʘʭ ʨʘ-

ʙʦʪʳ ʥʘʜ ʩʠʩʪʝʤʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʤʝʪʨʠʢ ʢʦʤʘʥʜʳ ʨʘʟʨʘʙʦʪʢʠ 

ʧʦʟʚʦʣʠʣʦ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ ʥʘʧʠʩʘʥʠʝ ʪʝʩʪʦʚ, ʪʘʢ ʢʘʢ ʢʦʜ ʩʠʩʪʝʤʳ ʩʪʘʣ 

ʧʦʥʷʪʥʝʝ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʣʦ ʫʩʢʦʨʠʪʴ ʚʠʟʫʘʣʠʟʘʮʠʶ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʟ ʢʦ-

ʪʦʨʳʭ ʙʳʣʠ ʫʜʘʣʝʥʳ ʢʣʘʩʩʳ, ʧʨʠʤʝʨʥʦ ʥʘ 10 %. ʈʘʟʤʝʨ ʩʢʦʤʧʠʣʠʨʦʚʘʥ-

ʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʫʤʝʥʴʰʠʣʩʷ ʩ 8460 ʂʙ ʜʦ 8040 ʂʙ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʭʫ-

ʢʦʚ ʚ ʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʧʦʟʚʦʣʠʣʦ ʫʧʨʦʩʪʠʪʴ ʢʦʜ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʤʦʛʣʦ 

ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʩʣʦʞʥʳʭ ʰʘʙʣʦʥʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʅʦ, ʥʝ ʩʪʦʠʪ ʩʨʘʟʫ ʞʝ ʧʝʨʝʧʠʩʳʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʝʝ ʨʘʙʦʯʝʝ ʇʆ ï 

ʫʜʘʣʷʪʴ ʢʣʘʩʩʳ ʠ ʚʚʦʜʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʠʟ-ʟʘ ʚʳʩʦʢʦʡ 

ʩʪʦʠʤʦʩʪʠ ʪʘʢʠʭ ʧʝʨʝʜʝʣʦʢ. ʅʝʦʙʭʦʜʠʤʦ ʧʣʘʥʦʤʝʨʥʦ ʧʝʨʝʭʦʜʠʪʴ ʢ ʥʦ-

ʚʦʤʫ ʧʦʜʭʦʜʫ, ʧʨʠʚʥʦʩʷ ʝʛʦ ʩʥʘʯʘʣʘ ʚ ʥʦʚʳʝ ʯʘʩʪʠ ʧʨʠʣʦʞʝʥʠʷ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɸʣʝʢʩ ɹʵʥʢʩ, ɽʚʘ ʇʦʨʩʝʣʣʦ. React ʠ Redux. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʘ/ 

ɸʣʝʢʩ ɹʵʥʢʩ, ɽʚʘ ʇʦʨʩʝʣʣʦ ï OôReilly (ʇʠʪʝʨ), 2018. ï 336 ʩ. 

 

É ʖʈɻʇʋ(ʅʇʀ), 2019 

  



 

73 

ʋɼʂ 621.643 

ʂʆʅʊʈʆʃʔ ʋʊɽʏɽʂ ʅɽʌʊɽʇʈʆɼʋʂʊʆɺ ʀɿ ʈɽɿɽʈɺʋɸʈʆɺ 

ɸ.ʉ. ʉʢʠʙʘ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʇʝʨʚʠʯʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʨʘʩʭʦʜʦʚ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʜʦʣʞʥʳ ʫʜʦ-

ʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʤʠʢʨʦʨʘʩʭʦʜʘʤ ʞʠʜʢʦʩʪʠ 

ʠ ʠʤʝʪʴ ʧʦʩʪʦʷʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʨʝʟʝʨʚʫʘʨʘ ʩ ʦʪʚʦʜʦʤ. ʇʨʠ ʵʪʦʤ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ ʪʝʤ ʚʳʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʨʘʟʥʠʮʘ ʚ ʜʠʘʤʝʪʨʘʭ ʚʝʨʪʠʢʘʣʴ-

ʥʦʡ ʪʨʫʙʳ ʠ ʦʪʚʦʜʘ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʥʘʤʠ ʫʩʪʨʦʡʩʪʚʘ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ. 2. 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠ ʧʝʨʚʠʯʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʫʩʪʨʦʡʩʪʚʘ  

ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʝʢ ʠʟ ʨʝʟʝʨʚʫʘʨʦʚ 

 

ʋʩʪʨʦʡʩʪʚʦ ʩʦʜʝʨʞʠʪ ʧʦʤʝʱʝʥʥʫʶ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʫʪʨʠ ʨʝʟʝʨʚʫʘʨʘ 

ʪʨʫʙʫ 1. ɺ ʝʝ ʥʠʞʥʝʡ ʯʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʲʝʤʘ ʦʪʩʪʦʡʥʠʢ 

2, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʩʦʨʝʥʠʷ ʙʦʢʦʚʦʛʦ ʦʪ-

ʚʦʜʘ 3. ʆʪʚʦʜ ʩʦʝʜʠʥʝʥ ʪʘʥʛʝʥʮʠʘʣʴʥʦ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʢʦʨʧʫʩʦʤ ʧʝʨ-

ʚʠʯʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 4, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʦʩʠ 5, ʩ ʚʦʟ-

ʤʦʞʥʦʩʪʴʶ ʚʨʘʱʝʥʠʷ, ʪʫʨʙʠʥʢʘ 6. ʇʣʦʱʘʜʴ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ ʢʘʥʘʣʘ ʚ 

ʟʦʥʝ ʣʦʧʘʩʪʝʡ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʪʨʫʙʳ (ʧʨʠʤʝʨʥʦ ʚ 20000 ʨʘʟ). ʃʦʧʘʪʢʠ ʪʫʨʙʠʥʢʠ 6 ʩʦʝʜʠʥʝʥʳ ʩʚʦʠʤ ʦʩ-

ʥʦʚʘʥʠʝʤ ʩ ʜʠʩʢʦʤ 7, ʚ ʢʦʪʦʨʦʤ ʚʳʧʦʣʥʝʥʳ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʦʪʚʝʨʩʪʠʷ 8. 

ʅʘʧʨʦʪʠʚ ʜʨʫʛ ʜʨʫʛʘ ʩʦʦʩʥʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ 8 ʚ ʢʦʨʧʫʩʝ 4 ʫʩʪʘʥʦʚʣʝʥʳ 

ʧʝʨʝʜʘʶʱʠʡ 9 ʠ ʧʨʠʝʤʥʳʡ 10 ʩʚʝʪʦʚʦʜʳ, ʩʦʝʜʠʥʝʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩ ʠʩʪʦʯʥʠʢʦʤ 11 ʠ ʧʨʠʝʤʥʠʢʦʤ 12 ʠʟʣʫʯʝʥʠʷ. ʇʨʠʝʤʥʠʢ 12 ʵʣʝʢʪʨʠʯʝʩʢʠ 

ʩʚʷʟʘʥ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ 13 (ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʘʨʘʪʦʨʘ ʩ 

ʰʠʨʦʢʦʡ ʛʠʩʪʝʨʝʟʠʩʥʦʡ ʧʝʪʣʝʡ) ʠ ʫʩʪʨʦʡʩʪʚʦʤ ʩʠʛʥʘʣʠʟʘʮʠʠ 14 (ʩʚʝʪʦ-

ʚʦʡ ʠ ʟʚʫʢʦʚʦʡ). 



 

74 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʫʩʪʨʦʡʩʪʚʘ ʦʩʥʦʚʘʥ ʥʘ ʦʙʥʘʨʫʞʝʥʠʠ ʦʧʪʦʚʦʣʦ-

ʢʦʥʥʳʤ ʜʘʪʯʠʢʦʤ ʩ ʚʥʝʰʥʝʡ ʤʦʜʫʣʷʮʠʝʡ ʩʚʝʪʘ ʥʘʯʘʣʘ ʚʨʘʱʝʥʠʷ ʪʘʭʦʤʝʪ-

ʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʚʳʟʚʘʥʥʦʛʦ ʧʘʜʝʥʠʝʤ ʫʨʦʚʥʷ ʥʝʬʪʝʧʨʦʜʫʢ-

ʪʦʚ ʚ ʨʝʟʝʨʚʫʘʨʝ. 
ʃʠʪʝʨʘʪʫʨʘ 

1. ɼʘʥʠʣʦʚ ɺ.ʌ. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʥʘʥʦʛʦ ʦʙʥʘʨʫʞʝʥʷ ʫʪʝʯʝʢ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʦʚ // ʋʩʧʝʭʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʝʪʩʪʚʦʟʥʘʥʠʷ. ï 2017. ï  ̄11. ï ʉ. 63-67. 
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ʋɼʂ 519.163 

ʇʆʅʗʊʀɽ ʊɽʈʄʀʅɸ «ɺɽɹ-ʉɽʈɺʀʉ» 

ɼ.ɺ. ʉʣʘʙʫʥʦʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʩʧʝʰʥʦ ʧʨʦʥʠ-
ʢʘʶʪ ʚʦ ʚʩʝ ʦʙʣʘʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʩʦʙʦ ʚʦʩʪʨʝʙʦʚʘʥʘ ʦʙʣʘʩʪʴ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʠ, ʪʘʢ ʢʘʢ ʩʦʟʜʘʥʠʝ ʚʝʙ-
ʩʝʨʚʠʩʘ ʤʦʞʝʪ ʫʧʨʦʩʪʠʪʴ ʠ ʫʣʫʯʰʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʫʶ ʩʬʝʨʫ ʯʝʣʦʚʝ-
ʯʝʩʢʦʡ ʞʠʟʥʠ. 

ɺʝʙ-ʩʝʨʚʠʩ (ʩʣʫʞʙʘ) ï ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʦʨʛʘʥʠʟʦʚʳʚʘʝʪ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʘʡʪʘʤʠ, ʪ.ʝ. ʠʥʬʦʨʤʘʮʠʷ ʩ ʦʜʥʦʛʦ ʧʦʨʪʘʣʘ ʧʝʨʝʜʘʝʪʩʷ ʥʘ 
ʜʨʫʛʦʡ. ʉʘʡʪʳ ʫʧʨʘʚʣʷʶʪʩʷ ʨʘʟʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ 
ʧʨʦʪʦʢʦʣʳ ʧʝʨʝʜʘʯʠ ʠ ʰʠʬʨʦʚʘʥʠʷ.  

ʇʦ ʩʫʪʠ, ʚʝʙ-ʩʝʨʚʠʩ ï ɻ ʪʦ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʩʘʡʪʝ 
ʠ ʨʘʙʦʪʘʝʪ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʜʨʫʛʠʤʠ ʩʘʡʪʘʤʠ ʚ ʀʥʪʝʨʥʝʪʝ. ʆʥʘ ʩʦʙʠʨʘʝʪ 
ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦʨʪʘʣʘʭ ʠ ʧʝʨʝʜʘʝʪ ʩʚʦʠʤ ʧʦʩʝʪʠʪʝʣʷʤ. 

ʄʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 3 ʠʥʩʪʘʥʮʠʠ, ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ 
ʩʦʙʦʡ: ʢʘʪʘʣʦʛ, ʠʩʧʦʣʥʠʪʝʣʴ ʠ ʟʘʢʘʟʯʠʢ. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʩʝʨʚʠʩʘ, ʠʩʧʦʣ-
ʥʠʪʝʣʴ ʨʝʛʠʩʪʨʠʨʫʝʪ ʝʛʦ ʚ ʢʘʪʘʣʦʛʝ, ʘ ʪʘʤ ʩʝʨʚʠʩ ʥʘʭʦʜʠʪ ʟʘʢʘʟʯʠʢ. 

ʄʝʭʘʥʠʟʤ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʦʧʠʩʘʥʠʠ Web Services 
Description. ʕʪʦ ʩʧʝʮʠʬʠʢʘʮʠʷ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʬʦʨʤʘʪʳ ʧʝʨʝʩʳʣʢʠ, ʪʠʧʳ 
ʢʦʥʪʝʥʪʘ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʪʦʢʦʣʳ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙ-
ʤʝʥʘ ʩʚʝʜʝʥʠʷʤʠ ʤʝʞʜʫ ʟʘʢʘʟʯʠʢʦʤ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʱʠʢʦʤ ʫʩʣʫʛ. 

ʉʝʛʦʜʥʷ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʝʘʣʠ-
ʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʝʙ-ʩʝʨʚʠʩʦʚ: 

Å TCP/IP ï ʧʨʦʪʦʢʦʣ, ʢʦʪʦʨʳʡ ʧʦʥʠʤʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʤ ʩʝʪʝ-
ʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʦʪ ʤʵʡʥʬʨʝʡʤʦʚ ʜʦ ʧʦʨʪʘʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ PDA. 

Å HTML ï ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʷʟʳʢ ʨʘʟʤʝʪʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʜʝʤʦʥ-
ʩʪʨʘʮʠʠ ʢʦʥʪʝʥʪʘ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

Å XML ï ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʩʝʭ ʨʘʟʥʦʚʠʜʥʦ-
ʩʪʝʡ ʜʘʥʥʳʭ. ʅʘ ʝʛʦ ʙʘʟʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʠ ʧʨʦʯʠʝ ʧʨʦʪʦʢʦʣʳ ʦʙʤʝʥʘ ʠʥ-
ʬʦʨʤʘʮʠʝʡ: SOAP ʠ WSDL. 

Å UDDI ï ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʠʥʪʝʛʨʘʮʠʠ ʠ 
ʦʧʠʩʘʥʠʷ. ʈʘʙʦʪʘʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʯʘʩʪʥʳʭ ʩʝʪʷʭ ʠ ʧʦʢʘ ʥʝ ʥʘʰʝʣ ʜʦʩʪʘ-
ʪʦʯʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ.  

ʈʘʙʦʪʳ ʧʦ ʪʝʤʝ ʧʨʦʚʦʜʷʪʩʷ ʚ ʨʘʤʢʘʭ ʥʘʧʠʩʘʥʠʷ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠ-
ʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʄʘʰʥʠʥ ʊʠʤʫʨ. Web-ʩʝʨʚʠʩʳ Java / ʊʠʤʫʨ ʄʘʰʥʠʥ. ï ʄ.: ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 

2012. ï 560 c. 
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ʉɽʈɺɽʈʅʓʁ ʈɽʅɼɽʈʀʅɻ ɺ ʂʃʀɽʅʊʉʂʀʍ 

ʆɼʅʆʉʊʈɸʅʀʏʅʓʍ REACT-ʇʈʀʃʆɾɽʅʀʗʍ 

ɸ.ɼ. ʉʤʠʨʥʦʚ, ɺ.ʉ. ʉʤʠʨʥʦʚʘ 
 çʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ) ʠʤʝʥʠ 

ʄ. ʀ. ʇʣʘʪʦʚʘè, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

SPA (Single-page Application) ï ʦʜʥʦʩʪʨʘʥʠʯʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦ-

ʨʦʝ ʟʘʛʨʫʞʘʝʪʩʷ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʜʠʥ ʨʘʟ ʧʨʠ ʧʝʨʚʠʯʥʦʡ ʟʘʛʨʫʟʢʝ ʟʘʧʨʘ-

ʰʠʚʘʝʤʦʡ ʩʪʨʘʥʠʮʳ ʠ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʥʘʚʠʛʘʮʠʠ ʧʦ ʩʘʡʪʫ ʝʤʫ ʧʦʜʛʨʫ-

ʞʘʶʪʩʷ ʪʦʣʴʢʦ ʜʘʥʥʳʝ. JavaScript ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʧʨʦʩʪʦ ʦʙʥʦʚʣʷʝʪ ʘʜʨʝʩ 

ʚ ʘʜʨʝʩʥʦʡ ʩʪʨʦʢʝ ʙʨʘʫʟʝʨʘ, ʙʝʟ ʬʠʟʠʯʝʩʢʦʡ ʧʝʨʝʟʘʛʨʫʟʢʠ ʩʪʨʘʥʠʮʳ. 

React ï ʵʪʦ JavaScript-ʙʠʙʣʠʦʪʝʢʘ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʜʥʦʩʪʨʘʥʠʯʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ. ʗʚʣʷʝʪʩʷ ʦʪʢʨʳʪʦʡ ʠ ʙʝʩ-

ʧʣʘʪʥʦʡ, ʦʩʥʦʚʥʦʡ ʨʘʟʨʘʙʦʪʯʠʢ ʢʦʤʧʘʥʠʷ Facebook, ʥʦ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠ-

ʚʘʝʪʩʷ ʩʦʦʙʱʝʩʪʚʦʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʦ ʚʩʝʛʦ ʤʠʨʘ. 

SSR (Server-Side Rendering) ï ʩʝʨʚʝʨʥʳʡ ʨʝʥʜʝʨʠʥʛ, ʧʝʨʚʠʯʥʳʡ ʨʝʥ-

ʜʝʨ ʧʨʠʣʦʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ 

ʧʨʠ ʧʝʨʚʦʡ ʟʘʛʨʫʟʢʝ ʩʪʘʪʠʯʥʫʶ ʚʝʨʩʪʢʫ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. 

ʂ ʧʣʶʩʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

1. ʊʘʢ ʢʘʢ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʧʦʠʩʢʦʚʳʝ ʨʦʙʦʪʳ ʦʯʝʥʴ ʧʣʦʭʦ 

ʠʥʜʝʢʩʠʨʫʶʪ SPA-ʧʨʠʣʦʞʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ Server-Side Rendering 

ʷʚʣʷʝʪʩʷ ʦʧʨʘʚʜʘʥʥʳʤ ʧʦʜʭʦʜʦʤ. ʇʨʠ ʟʘʧʨʦʩʝ ʥʘ ʩʝʨʚʝʨ ʙʦʪʫ ʙʫʜʝʪ 

ʦʪʜʘʚʘʪʴʩʷ ʩʪʘʪʠʯʥʘʷ html-ʚʝʨʩʪʢʘ ʩʘʡʪʘ, ʢʦʪʦʨʫʶ ʦʥ ʙʝʟ ʧʨʦʙʣʝʤ 

ʧʨʦʠʥʜʝʢʩʠʨʫʝʪ ʠ ʩʘʡʪ ʧʦʧʘʜʝʪ ʚ ʨʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʦʚʦʡ ʚʳʜʘʯʠ. 

2. ʋʩʢʦʨʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʟʘʛʨʫʟʢʠ. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʬʝʨʝ 

ʢʦʥʚʝʨʩʠʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʪʨʘʥʠʮʘ, ʢʦʪʦʨʘʷ ʟʘʛʨʫʞʘʝʪʩʷ ʙʦʣʝʝ 3 ʩʝʢʫʥʜ 

ï ʧʦʣʫʯʘʝʪ ʙʦʣʝʝ ʥʠʟʢʫʶ ʢʦʥʚʝʨʩʠʶ, ʪʦ ʝʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʦʩʪʦ 

ʧʦʢʠʜʘʝʪ ʩʘʡʪ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʦʩʝʪʠʪʝʣʶ ʧʦʢʘʞʝʪʩʷ ʥʝ ʚʝʩʴ ʢʦʥʪʝʥʪ, ʘ 

ʪʦʣʴʢʦ ʩʪʘʪʠʯʥʳʡ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʡ. ɺʝʩʴ ʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʥʪʝʥʪ 

ʧʦʜʛʨʫʟʠʪʩʷ ʧʦʩʪʝʧʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʚʠʯʥʳʡ ʧʦʢʘʟ ʦʩʥʦʚʥʦʛʦ 

ʢʦʥʪʝʥʪʘ ʦʪʦʙʨʘʟʠʪʩʷ ʙʳʩʪʨʝʝ. 

ʄʠʥʫʩʳ: 

1. ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ ʷʟʳʢʘ 

JavaScript, ʧʨʠ SSR, ʥʘʧʨʠʤʝʨ: ʜʦʩʪʫʧ ʢ ʦʙʲʝʢʪʫ window, ʪʘʢ ʢʘʢ ʵʪʦʪ 

ʦʙʲʝʢʪ ʚʦʟʚʨʘʱʘʝʪʩʷ ʙʨʘʫʟʝʨʦʤ. ʅʦ ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʞʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʥʫʞʥʳʤ ʝʤʫ ʤʝʪʦʜʦʤ ʠʣʠ ʦʙʲʝʢʪʦʤ ʚ ʜʨʫʛʦʤ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ, 

ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʞʝ ʧʦʣʫʯʠʣ ʩʪʘʪʠʢʫ ʦʪ SSR. 

2. ʅʝʦʙʭʦʜʠʤʘ ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʝʨʚʝʨʘ, ʦʙʳʯʥʳʡ 
ʩʪʘʪʠʯʥʳʡ ʬʘʡʣʦʚʳʡ ʩʝʨʚʝʨ ʫʞʝ ʥʝ ʧʦʜʦʡʜʝʪ. ʅʝʦʙʭʦʜʠʤʦ ʦʢʨʫʞʝʥʠʝ ʩ 

ʧʦʜʜʝʨʞʢʦʡ Node.js. 

3. ʇʦʚʳʰʝʥʥʘʷ ʥʘʛʨʫʟʢʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʝʥʜʝʨʠʥʛ ʩʪʨʘʥʠʮʳ ʥʘ 
ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ ʚ node.js ʵʪʦ ʪʨʝʙʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʦʪʩʶʜʘ ʠ ʙʦʣʴʰʠʝ 
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ʟʘʪʨʘʪʳ ʥʘ ʨʝʩʫʨʩʥʦʝ ʚʨʝʤʷ ʩʝʨʚʝʨʘ. ʅʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʵʰʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʠ ʥʝ ʦʪʨʠʩʦʚʳʚʘʪʴ 

ʩʪʨʘʥʠʮʫ ʧʨʠ ʢʘʞʜʦʤ ʟʘʧʨʦʩʝ ʥʘ ʩʝʨʚʝʨ, ʘ ʦʪʜʘʚʘʪʴ ʢʵʰʠʨʦʚʘʥʥʳʡ 

ʚʘʨʠʘʥʪ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʧʣʶʩʳ ʧʦʢʨʳʚʘʶʪ ʤʠʥʫʩʳ, ʯʪʦ ʜʝʣʘʝʪ 

SSR ʨʝʥʪʘʙʝʣʴʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʘʭ. 

ʉʫʱʝʩʪʚʫʶʪ ʢʘʢ ʛʦʪʦʚʳʝ ʨʝʘʣʠʟʘʮʠʠ, ʪʘʢ ʠ ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʞʝʪ ʩʘʤ 

ʚʥʝʜʨʠʪʴ Server-Side Rendering ʚ ʩʫʱʝʩʪʚʫʶʱʠʡ React-ʧʨʦʝʢʪ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʷʤʠ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ. ʂ ʛʦʪʦʚʳʤ ʧʨʦʝʢʪʘʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ Next.js. ʕʪʦ ʦʜʠʥ ʠʟ ʣʠʜʝʨʦʚ-ʬʨʝʡʤʚʦʨʢʦʚ ʜʣʷ React ʩ SSR, ʦʥ 

ʙʝʩʧʣʘʪʥʳʡ ʠ ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩʦʦʙʱʝʩʪʚʦʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʬʨʝʡʤʚʦʨʢʘ Next.js: Features - Server Side Rendering | 

Next.js. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: https://nextjs.org/features/server-side-rendering 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 09.06.2019).  

2. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʙʠʙʣʠʦʪʝʢʠ React.js: React ï JavaScript-ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʩʦ-

ʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

https://ru.reactjs.org (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 09.06.2019).  
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ʀʉʂʋʉʉʊɺɽʅʅʓɽ ʅɽʁʈʆʅʅʓɽ ʉɽʊʀ 

ɺ.ʉ. ʉʤʠʨʥʦʚʘ, ɸ.ɼ. ʉʤʠʨʥʦʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ (ʀʅʉ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʩ-

ʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ. ʉʪʨʫʢʪʫʨʘ 

ʀʅʉ ʧʨʠʰʣʘ ʚ ʤʠʨ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʷʤʠʢʦʤ ʠʟ ʙʠʦʣʦʛʠʠ, ʥʦ ʦʥʘ 

ʠʤʝʝʪ ʙʦʣʝʝ ʫʧʨʦʱʝʥʥʳʡ ʚʠʜ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝ-

ʪʴʶ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʥʝ ʩʧʦʩʦʙʝʥ ʧʦʣʥʦʩʪʴʶ 

ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʩʣʦʞʥʫʶ ʨʘʙʦʪʫ ʤʦʟʛʘ. ʆʩʥʦʚʥʳʤ ʩʚʦʡʩʪʚʦʤ ʀʅʉ ʷʚʣʷ-

ʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʧʨʝʨʦʛʘʪʠʚʦʡ ʯʝʣʦʚʝʢʘ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʥʝʡʨʦʥʘ. ʂʘʞʜʳʡ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʥʝʡʨʦʥ ʠʤʝʝʪ ʚʭʦʜʳ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʝʪʩʷ ʩʠʛʥʘʣ ʩʘ-

ʤʦʤʫ ʥʝʡʨʦʥʫ. ʉʚʷʟʴ ʤʝʞʜʫ ʥʝʡʨʦʥʦʤ ʠ ʝʛʦ ʚʭʦʜʦʤ ʧʨʠʥʷʪʦ ʭʘʨʘʢʪʝʨʠ-

ʟʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʯʠʩʣʦʤ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʶʪ ʚʝʩʦʤ ʜʘʥʥʦʡ ʩʚʷʟʠ. ʇʦ-

ʩʪʫʧʠʚʰʠʡ ʥʘ ʚʭʦʜ ʩʠʛʥʘʣ ʫʤʥʦʞʘʝʪʩʷ ʥʘ ʚʝʩ ʩʚʦʝʡ ʩʚʷʟʠ ʩ ʥʝʡʨʦʥʦʤ, ʪ.ʝ. 

ʠ ʪʘʢ ʜʦ n-ʛʦ ʚʭʦʜʘ. ʇʦʩʣʝ ʯʝʛʦ ʚʩʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʚ ʩʫʤʤʘʪʦʨ, 

ʢʦʪʦʨʳʡ ʩʫʤʤʠʨʫʝʪ ʚʩʝ ʚʭʦʜʥʳʝ ʩʠʛʥʘʣʳ, ʫʤʥʦʞʝʥʥʳʝ ʥʘ ʩʚʦʠ ʚʝʩʘ: 

ʏʠʩʣʦ, ʧʦʣʫʯʠʚʰʝʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʩʫʤʤʘʪʦʨʘ, ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ 

ʚʟʚʝʰʝʥʥʦʡ ʩʫʤʤʦʡ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚʟʚʝʰʝʥʥʘʷ ʩʫʤʤʘ, ʦʥʘ ʧʨʦʧʫʩʢʘʝʪʩʷ 

ʯʝʨʝʟ ʬʫʥʢʮʠʶ ʘʢʪʠʚʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪ ʚʟʚʝʰʝʥʥʫʶ ʩʫʤʤʫ ʢʘʢ ʘʨ-

ʛʫʤʝʥʪ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʛʤʦʠʜʘʣʴʥʘʷ ʬʫʥʢʮʠʷ, 

ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ. ʏʠʩʣʦ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘ-

ʙʦʪʳ ʬʫʥʢʮʠʠ ʘʢʪʠʚʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʚʳʭʦʜʦʤ ʥʝʡʨʦʥʘ. 

ɺʳʭʦʜ ʢʘʞʜʦʛʦ ʥʝʡʨʦʥʘ ʧʝʨʝʜʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜ ʜʨʫ-

ʛʦʛʦ ʥʝʡʨʦʥʘ. ʇʦ ʪʘʢʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ ʨʘʙʦʪʘʶʪ ʚʩʝ ʥʝʡʨʦʥʳ ʀʅʉ, ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ ʢʦʥʝʯʥʦʛʦ ʩʣʦʷ. 

 
ʈʠʩ. 1. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʥʝʡʨʦʥʘ 
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ʂʘʢ ʧʨʘʚʠʣʦ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠʤʝʶʪ ʩʣʦʠ ʥʝʡʨʦʥʦʚ, ʢʘʢ ʤʠʥʠʤʫʤ ʫ 

ʥʠʭ ʠʤʝʝʪʩʷ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʩʣʦʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʠʩ-

ʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 

1. ʆʜʥʦʩʣʦʡʥʳʡ ʧʝʨʩʝʧʪʨʦʥ. ɺ ʜʘʥʥʦʤ ʚʠʜʝ ʩʝʪʠ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ʠʟ 

ʚʭʦʜʥʦʛʦ ʩʣʦʷ ʩʨʘʟʫ ʞʝ ʧʦʜʘʝʪʩʷ ʥʘ ʚʳʭʦʜʥʦʡ ʩʣʦʡ. 

2. ʄʥʦʛʦʩʣʦʡʥʳʝ ʧʝʨʩʝʧʪʨʦʥ. ɼʘʥʥʘʷ ʩʝʪʴ ʩʦʩʪʦʠʪ ʠʟ ʚʭʦʜʥʦʛʦ ʩʣʦʷ, 
ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʤʝʞʜʫ ʥʠʤʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʩʢʨʳʪʳʭ 

ʩʣʦʝʚ ʥʝʡʨʦʥʦʚ. 

3. ʉʝʪʠ ʧʨʷʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʉʠʛʥʘʣ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩʪʨʦʛʦ 

ʦʪ ʚʭʦʜʥʦʛʦ ʩʣʦʷ ʢ ʚʳʭʦʜʥʦʤʫ, ʩʣʝʚʘ ʥʘʧʨʘʚʦ. 

4. ʉʝʪʠ ʩ ʦʙʨʘʪʥʳʤʠ ʩʚʷʟʷʤʠ. ɺ ʪʘʢʠʭ ʩʝʪʷʭ ʚʳʭʦʜ ʥʝʡʨʦʥʘ ʤʦʞʝʪ 
ʧʦʜʘʚʘʪʴʩʷ ʚʥʦʚʴ ʥʘ ʝʛʦ ʚʭʦʜ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʀʅʉ ʷʚʣʷʝʪʩʷ ʠʭ ʦʙʫʯʝʥʠʝ. ʆʙʫʯʝʥʠʝʤ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩʯʠʪʘʝʪʩʷ ʧʦʠʩʢ ʪʘʢʠʭ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʧʨʠ ʢʦ-

ʪʦʨʳʭ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʦʞʠʜʘʝʤʳʡ ʚʳʭʦʜʥʦʡ.  

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʧʨʠ ʦʙʫʯʝʥʠʠ ʀʅʉ: ʦʙʫʯʝʥʠʝ ʩ 

ʫʯʠʪʝʣʝʤ ʠ ʦʙʫʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʙʫʯʝʥʠʝ ʧʨʦʭʦʜʠʪ ʥʘ 

ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʫʞʝ ʠʤʝʶʱʠʤʠʩʷ ʧʨʘʚʠʣʴʥʳʤʠ ʦʪʚʝ-

ʪʘʤʠ, ʠ ʚʝʩʘ ʥʝʡʨʦʩʝʪʠ ʠʟʤʝʥʷʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 

ʥʘʠʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʳʡ ʦʪʚʝʪ ʢ ʦʞʠʜʘʝʤʦʤʫ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʧʨʘʚʠʣʴ-

ʥʳʝ ʦʪʚʝʪʳ ʥʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪʩʷ, ʩʝʪʴ ʩʘʤʘ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʚʭʦʜʥʳʝ  

ʩʠʛʥʘʣʳ. 
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ʎʀʌʈʆɺʆɽ ʋʉʊʈʆʁʉʊɺʆ ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʊɽʄʇɽʈɸʊʋʈʓ 

ʅɸɻʈɽɺɸ ʇɸʗʃʔʅʀʂɸ 

ɺ.ɻ. ʉʤʫʨʳʛʠʥ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʮʠʬʨʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʧʘʷʣʴʥʠʢʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʥʘʩʪʨʦʠʪʴ ʪʨʝʙʫʝʤʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚ 

ʜʠʘʧʘʟʦʥʝ 50 -400 . 

ʋʩʪʨʦʡʩʪʚʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʠʤʧʫʣʴʩʥʦʛʦ ʪʝʨʤʦ-

ʨʝʛʫʣʷʪʦʨʘ ʧʘʷʣʴʥʦʡ ʩʪʘʥʮʠʠ, ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

ʈʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ (ʨʠʩ. 1), ʥʘ ʦʩʥʦʚʝ ʢʦʪʦ-

ʨʦʡ ʙʳʣʘ ʩʦʙʨʘʥ ʦʙʲʝʢʪ ʚ Proteus. 

ʀʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ
ʕʣ. ʢʣʶʯ

(ʐʀʄ)

ʕʣ. ʅʘʛʨʝʚʘʪʝʣʴ

(ʆʋ)

ʆʄʂ

ATmega8

ɼʘʪʯʠʢ 

ʪʝʤʧʝʨʘʪʫʨʳ

ʋʩʪʨʦʡʩʪʚʦ 

ʠʥʜʠʢʘʮʠʠ

T1

ɿʘʜʘʥʠʝ T0

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ 

 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʚʳʧʦʣʥʝʥʦ ʥʘ ʷʟʳʢʝ ʉʠ ʚ 

ʩʨʝʜʝ Atmel Studio. 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ 

ʤʦʜʫʣʷʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʥʘʛʨʫʟʢʝ ʦʪ ʆʄʂ, ʢʦʪʦʨʳʡ ʩʨʘʚʥʠʚʘʝʪ ʧʦ ʦʙ-

ʨʘʪʥʦʡ ʩʚʷʟʠ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʧʘʷʣʴʥʠʢʘ (t1) ʩ ʟʘ-

ʜʘʥʥʳʤ ʟʥʘʯʝʥʠʝʤ (t0). 

ʆʜʥʦʢʨʠʩʪʘʣʴʥʳʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩʨʘʚʥʠʚʘʝʪ ʩʠʛʥʘʣʳ ʦʪ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʟʘʜʘʪʯʠʢʘ ʠ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ. ʆʪ ʚʝʣʠʯʠʥʳ ʠʭ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ 

ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʐʀʄ (ʩʠʛʥʘʣ ʧʝʨʝʤʝʥʥʦʡ ʩʢʚʘʞʥʦʩʪʠ) ʠʟʤʝʥʷʶʱʠʡ 

ʤʦʱʥʦʩʪʴ ʚ ʥʘʛʨʝʚʘʪʝʣʴʥʦʤ ʵʣʝʤʝʥʪʝ ʧʘʷʣʴʥʠʢʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʭʝʤʳ ʧʦʜʪʚʝʨʞʜʝʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ. 
 

É ʖʈɻʇʋ(ʅʇʀ), 2019  



 

81 

ʋɼʂ 004.7 

ʄɸʈʐʈʋʊʀɿɸʎʀʗ ʇɸʂɽʊʆɺ ɺ IP-ʉɽʊʗʍ  
ʉ ʇʈʀʄɽʅɽʅʀɽʄ ʅɽʏɽʊʂʆʁ ʃʆɻʀʂʀ 

ɺ.ɺ. ʉʦʨʦʢʠʥ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʄʘʨʰʨʫʪʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʮʝʩʩʦʚ ʩʠʩʪʝʤʳ 

ʩʝʪʝʚʦʛʦ ʢʦʥʪʨʦʣʷ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʪʨʘʬʠʢʘ, ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʩʝʪʝʡ ʠ 

ʫʩʪʨʦʡʩʪʚ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʤʝʥʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʠʤʝʶʱʠʭʩʷ 

ʧʨʦʙʣʝʤ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘ-

ʨʘʪʘ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʜʣʷ ʢʘʞʜʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʙʳʣʠ ʚʳ-

ʙʨʘʥʳ ʪʨʠ ʧʘʨʘʤʝʪʨʘ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʝʛʦ ʤʝʪʨʠʢʫ: ʟʘʛʨʫʟʢʘ ʙʫʬʝʨʘ, 

ʟʘʜʝʨʞʢʘ ʠ ʧʦʣʦʩʘ ʧʨʦʧʫʩʢʘʥʠʷ. 

ʊʦʧʦʣʦʛʠʷ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʥʘʧʨʘʚʣʝʥʥʳʤ ʛʨʘʬʦʤ Ὃ ὠȟὉ, 

ʛʜʝ ὠ ï ʤʥʦʞʝʩʪʚʦ ʫʟʣʦʚ, Ὁ ï ʤʥʦʞʝʩʪʚʦ ʩʦʝʜʠʥʝʥʠʡ ʤʝʞʜʫ ʫʟʣʘʤʠ. ʆʙʦ-

ʟʥʘʯʠʤ ʧʘʨʘʤʝʪʨʳ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ ὴ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʠ ʫʟʣʦʚ ὺȟὺȟȣȟὺ : ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʙʫʬʝʨʘ ὰὴ, ʟʘʜʝʨʞʢʘ Ὠὴ, 

ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ὄὴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʝʪʦ-

ʜʠʢʠ ʧʦʜʩʯʝʪʘ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ ʤʘʨʰʨʫʪʝ. 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʘ ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʫʤʦʤ ʧʨʦ-

ʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʨʝʜʠ ʚʩʝʭ ʢʘʥʘʣʦʚ ʥʘ ʤʘʨʰʨʫʪʝ: 

 ὄὴ άὭὲɴ ὄὺȟὺ . (1) 

ɿʘʜʝʨʞʢʘ ʧʝʨʝʜʘʯʠ ʧʘʢʝʪʘ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʥʦ ʝʝ ʟʥʘ-

ʯʝʥʠʝ ʤʳ ʙʫʜʝʤ ʦʧʨʝʜʝʣʷʪʴ, ʢʘʢ ʟʥʘʯʝʥʠʝ ʟʘʜʝʨʞʢʠ ʜʣʷ ʧʦʩʣʝʜʥʝʡ ʧʨʦʠʟ-

ʚʝʜʝʥʥʦʡ ʧʝʨʝʜʘʯʠ. ɿʥʘʯʝʥʠʷ ʟʘʜʝʨʞʢʠ ʜʣʷ ʚʩʝʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʘʥʘʣʦʚ 

ʩʚʷʟʠ ʩʫʤʤʠʨʫʶʪʩʷ: 

 Ὠὴ В Ὠὺȟὺ . (2) 

ɿʘʛʨʫʞʝʥʥʦʩʪʴ ʧʘʢʝʪʥʦʛʦ ʙʫʬʝʨʘ ʫʟʣʘ ʩʦʩʪʘʚʣʷʝʪ: 

 ὰ . (3) 

ʉʫʤʤʘʨʥʘʷ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʙʫʬʝʨʦʚ ʥʘ ʤʘʨʰʨʫʪʝ ʚʳʨʘʞʘʝʪʩʷ ʢʘʢ: 

 ὒ В ὰ. (4) 

ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʝʡʪʠʥʛʘ ʤʘʨʰʨʫʪʘ ʧʦʣʫʯʘʝʪʩʷ ʧʫʪʝʤ ʜʝ-

ʬʘʟʟʠʬʠʢʘʮʠʠ ʚʩʝʭ ʚʳʭʦʜʥʳʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʧʦ ʤʝʪʦʜʫ 

ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ: 

 ώ
᷿ ᶻ

᷿
, (5) 

ʛʜʝ ώ ï ʨʝʟʣʴʪʘʪ ʜʝʬʘʟʟʠʬʠʢʘʮʠʠ, ὼ ï ʧʝʨʝʤʝʥʥʘʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʚʳ-
ʭʦʜʥʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ, ‘ὼ ï ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 
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ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ, άὭὲ ̉ άὥὼ ï ʣʝʚʘʷ ʠ ʧʨʘʚʘʷ ʪʦʯʢʠ ʠʥʪʝʨʚʘʣʘ ʥʦʩʠ-

ʪʝʣʷ ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ. 

ʄʘʨʰʨʫʪ ʩ ʥʘʠʚʳʩʰʠʤ ʨʝʡʪʠʥʛʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʘʢ ʦʩʥʦʚʥʦʡ, 

ʦʩʪʘʣʴʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʘʩʥʳʭ ʧʦ ʤʝʨʝ ʫʤʝʥʴʰʝʥʠʷ  

ʨʝʡʪʠʥʛʘ. 

ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʤʦʜʝʣʠʨʫʶʱʝʝ ʨʘʙʦʪʫ ʩʝʪʠ ʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʨʰʨʫʪʦʚ 

ʤʝʞʜʫ ʫʟʣʘʤʠ ʠʩʧʦʣʴʟʫʶʱʝʝ ʘʣʛʦʨʠʪʤ ʥʘ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚʘʭ. 
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ʋɼʂ 681.5.01 

ʇʆɼʈɸɾɸʖʑɽɽ ʅɽʁʈʆʋʇʈɸɺʃɽʅʀɽ ʌʆʈʉʋʅʆʏʅʆʁ 

ʇɽʏʔʖ ɼʃʗ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʇʈʆʎɽʉʉɸ ʇʆʃʋʏɽʅʀʗ 

ʉɽʈʅʆʁ ʂʀʉʃʆʊʓ 

ʉ.ʇ. ʊʝʨʣʝʮʢʘʷ, ʂ.ɺ. ʏʝʢʠʥʘ, ɼ.ɺ. ɿʠʥʦʚʴʝʚ, ʈ.ʆ. ʇʝʪʨʝʥʢʦ,  

ʉ.ɸ. ʉʘʚʫʰʠʥʩʢʠʡ, ʕ.ɸ. ʕʣʴʙʠʝʚʘ, ɸ.ʉ. ʊʫʪʦʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʅʝʡʨʦʫʧʨʘʚʣʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʧʝʨ-
ʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʥʘ ʩʪʳʢʝ ʪʘʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʢʘʢ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʝʡʨʦʬʠʟʠʦʣʦ-
ʛʠʷ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʫʥʠʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʜʝ-
ʣʘʶʪ ʠʭ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ: ʩʧʦʩʦʙ-
ʥʦʩʪʴʶ ʢ ʦʙʫʯʝʥʠʶ ʥʘ ʧʨʠʤʝʨʘʭ ʠ ʦʙʦʙʱʝʥʠʶ ʜʘʥʥʳʭ, ʩʧʦʩʦʙʥʦʩʪʴʶ 
ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʶ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʥʝʰʥʝʡ 
ʩʨʝʜʳ, ʧʨʠʛʦʜʥʦʩʪʴʶ ʜʣʷ ʩʠʥʪʝʟʘ ʥʝʣʠʥʝʡʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ, ʚʳʩʦʢʦʡ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʚʨʝʞʜʝʥʠʷʤ ʩʚʦʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʠʣʫ ʠʟʥʘʯʘʣʴʥʦ ʟʘʣʦ-
ʞʝʥʥʦʛʦ ʚ ʥʝʡʨʦʩʝʪʝʚʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʧʘʨʘʣʣʝʣʠʟʤʘ [1]. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʀʅʉ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʨʘʙʦʪʝ ʩ ʦʙʲʝʢ-
ʪʦʤ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝʧʦʣʥʦʝ, ʦʯʝʥʴ ʩʣʦʞʥʦʝ ʠʣʠ ʞʝ 
ʚʦʦʙʱʝ ʯʘʩʪʠʯʥʦʝ. 

ʉʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʷʚʣʷʶʪʩʷ ʧʦʜʨʘʞʘʶʱʝʝ, ʧʨʦʛʥʦʟʠʨʫʶʱʝʝ, 
ʵʪʘʣʦʥʥʦʝ, ʠʥʚʝʨʩʥʦʝ, ʛʠʙʨʠʜʥʦʝ, ʤʥʦʛʦʤʦʜʫʣʴʥʦʝ ʥʝʡʨʦʫʧʨʘʚʣʝʥʠʷ. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʦʩʥʦ-
ʚʘʥʥʦʡ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʧʦʜʨʘʞʘʶʱʝʛʦ ʥʝʡʨʦʫʧʨʘʚʣʝʥʠʷ. 

ʇʦʜʨʘʞʘʶʱʝʝ ʥʝʡʨʦʫʧʨʘʚʣʝʥʠʝ: 
ʆʭʚʘʪʳʚʘʝʪ ʩʠʩʪʝʤʳ ʥʝʡʨʦʫʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʥʝʡʨʦʢʦʥʪʨʦʣʣʝʨ 

ʦʙʫʯʘʝʪʩʷ ʥʘ ʧʨʠʤʝʨʘʭ ʜʠʥʘʤʠʢʠ ʦʙʳʯʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʧʦ ʦʙʨʘʪʥʦʡ 
ʩʚʷʟʠ, ʧʦʩʪʨʦʝʥʥʦʛʦ, ʥʘʧʨʠʤʝʨ, ʥʘ ʦʩʥʦʚʝ ʦʙʳʯʥʦʡ ʇʀɼ-ʩʭʝʤʳ ʫʧʨʘʚʣʝ-
ʥʠʷ. ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʚ ʪʦʯʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʬʫʥʢʮʠʠ 
ʠʩʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʜʠʥʘʤʠʢʠ ʢʦʥʪʨʦʣʣʝʨʘ ʤʦ-
ʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʟʘʧʠʩʴ ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ. ʆʙʳʯʥʳʡ 
ʢʦʥʪʨʦʣʣʝʨ ʧʦ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ʠʣʠ ʯʝʣʦʚʝʢ-ʦʧʝʨʘʪʦʨ) ʫʧʨʘʚʣʷʝʪ ʦʙʲʝʢ-
ʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʚ ʰʪʘʪʥʦʤ ʨʝʞʠʤʝ. ɿʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ 
ʢʦʥʪʨʦʣʝʨʘ ʧʨʦʪʦʢʦʣʠʨʫʶʪʩʷ, ʠ ʥʘ ʦʩʥʦʚʝ ʧʨʦʪʦʢʦʣʘ ʬʦʨʤʠʨʫʝʪʩʷ ʦʙʫʯʘ-
ʶʱʘʷ ʚʳʙʦʨʢʘ ʜʣʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʩʦʜʝʨʞʘʱʘʷ ʧʘʨ ʟʥʘʯʝʥʠʡ ʚʭʦʜʘ ʠ 
ʦʞʠʜʘʝʤʳʭ ʨʝʘʢʮʠʡ ʥʝʡʨʦʩʝʪʠ. 

ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ, ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ, ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʧʦʜʢʣʶʯʘʝʪʩʷ ʚʤʝʩʪʦ ʠʩʭʦʜʥʦʛʦ ʢʦʥ-
ʪʨʦʣʣʝʨʘ. ʇʦʣʫʯʝʥʥʳʡ ʥʝʡʨʦʢʦʥʪʨʦʣʣʝʨ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʯʝʣʦʚʝʢʘ ʚ 
ʫʧʨʘʚʣʝʥʠʠ ʫʩʪʨʦʡʩʪʚʦʤ, ʘ ʪʘʢʞʝ ʙʳʪʴ ʙʦʣʝʝ ʚʳʛʦʜʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠ, 
ʯʝʤ ʠʩʭʦʜʥʳʡ ʢʦʥʪʨʦʣʣʝʨ [2]. 

ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʝʯʠ.  
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ʅʘ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʚʳʭʦʜ ʨʝʛʫʣʷʪʦʨʘ, ʚʭʦʜʥʳʤʠ ʩʠʛ-

ʥʘʣʘʤʠ ï ʩʠʛʥʘʣʳ ʟʘʜʘʥʠʷ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʟʘʜʝʨʞʘʥʥʳʝ ʚʦ ʚʨʝʤʝʥʠ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʪʘʢʪʦʚ. 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʧʦʜʨʘʞʘʶʱʝʛʦ ʥʝʡʨʦʫʧʨʘʚʣʝʥʠʷ ʬʦʨʩʫʥʦʯʥʦʡ ʧʝʯʠ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʪʨʦʡʢʠ ʨʝʛʫʣʷʪʦʨʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʝʨʝʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ:  

 
ʈʠʩ. 2. ʇʝʨʝʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ  

 

ʅʘ ʧʨʠʚʝʜʝʥʥʦʤ ʨʠʩʫʥʢʝ ʚʠʜʥʦ, ʪʦ ʦʙʫʯʝʥʥʳʡ ʨʝʛʫʣʷʪʦʨ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʧʨʘʚʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʦʡ ʩʦ ʩʪʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʦʡ ʥʝ ʙʦʣʝʝ 

5 %. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɸʨʭʘʥʛʝʣʴʩʢʠʡ ɺ.ʀ., ɹʦʛʘʝʥʢʦ ʀ.ʅ., ɻʨʘʙʦʚʩʢʠʡ ɻ.ɻ., ʈʶʤʰʠʥ ʅ.ɸ. ʅʝʡʨʦʥ-

ʥʳʝ ʩʝʪʠ ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ï ʂ.: ʊʝʭʥʠʢʘ, 1999. ï 234 c.  

2. ʇʫʧʢʦʚ ʂ.ɸ., ɽʛʫʧʦʚ ʅ.ɼ. ʄʝʪʦʜʳ ʨʦʙʘʩʪʥʦʛʦ, ʥʝʡʨʦ-ʥʝʯʝʪʢʦʛʦ ʠ ʘʜʘʧʪʠʚ-

ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ: ʋʯʝʙʥʠʢ. ï ʄ.: ʀʟʜ-ʚʦ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, 2001. ï 744 ʩ. 
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ʇʆʉʊʈʆɽʅʀɽ ɸɼɸʇʊʀɺʅʆʁ ʉʀʉʊɽʄʓ ʈɽɻʋʃʀʈʆɺɸʅʀʗ 

ʅɸ ʆʉʅʆɺɽ ʄɽʊʆɼʆɺ ʄɸʐʀʅʅʆɻʆ ʆɹʋʏɽʅʀʗ 

ʉ.ʇ. ʊʝʨʣʝʮʢʘʷ, ʂ.ɺ. ʏʝʢʠʥʘ, ʈ.ʆ. ʇʝʪʨʝʥʢʦ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʈʘʟʨʘʙʦʪʢʘ ʘʨʭʠʪʝʢʪʫʨ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʟʘʯʘʩʪʫʶ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ. ʆʜʥʘʢʦ, ʧʦʩʪʨʦʝʥʠʝ ʫʢʘʟʘʥʥʦʡ ʤʦʜʝʣʠ ʙʳ-

ʚʘʝʪ ʟʘʪʨʫʜʥʝʥʦ ʣʠʙʦ ʥʝʚʦʟʤʦʞʥʦ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥʘ ʵʤʧʠʨʠʯʝʩʢʘʷ ʥʘʩʪʨʦʡʢʘ ʨʝʛʫʣʷʪʦʨʘ ʣʠʙʦ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʦʙʲ-

ʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʢ ʯʝʨʥʦʛʦ ʷʱʠʢʘ. ʇʦʩʣʝʜʥʠʡ ʧʦʜʭʦʜ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʫ-

ʝʪʩʷ ʤʝʪʦʜʘʤʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ [1]. ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʩʪʨʘʪʝʛʠʷ 

ʦʙʫʯʝʥʠʷ ʩ ʫʯʠʪʝʣʝʤ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʢʣʘʩʩ ʤʝʪʦʜʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ 

ʜʨʫʛʫʶ ʩʪʨʘʪʝʛʠʶ ï ʦʙʫʯʝʥʠʝ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʧʨʝʜʧʦ-

ʣʘʛʘʶʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʨʝʛʫʣʷʪʦʨʘ ʚ ʢʘʯʝʩʪʚʝ ʘʛʝʥʪʘ, ʜʝʡʩʪʚʫʶʱʝʛʦ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʩʦʩʪʦʷʥʠʡ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʝ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʫʢʘʟʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ ʠʩʧʦʣʴʟʫʝʤ ʘʣʛʦʨʠʪʤ 

Q ï ʦʙʫʯʝʥʠʷ [2]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʤʝʪʦʜʫ, ʦʙʫʯʝʥʠʝ ʘʛʝʥʪʘ ʧʨʦʠʩʭʦʜʠʪ 

ʚ ʥʝʩʢʦʣʴʢʦ ʵʧʠʟʦʜʦʚ. ʅʘ ʢʘʞʜʦʤ ʵʧʠʟʦʜʝ ʘʛʝʥʪ ʧʨʝʜʧʨʠʥʠʤʘʝʪ ʥʝʢʦʪʦ-

ʨʦʝ ʜʝʡʩʪʚʠʝ, ʦʪʚʝʪʦʤ ʥʘ ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʧʦʜʢʨʝʧʣʝʥʠʷ. ʇʨʠ-

ʤʝʥʝʥʥʦʝ ʜʝʡʩʪʚʠʝ, ʠʤʝʚʰʝʝ ʤʝʩʪʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʠ ʧʦʣʫʯʝʥʥʦʝ ʧʦʜ-

ʢʨʝʧʣʝʥʠʝ ʬʦʨʤʠʨʫʝʪ ʬʫʥʢʮʠʶ Q (a, s), ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʘʧʧʨʦʢʩʠʤʠ-

ʨʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʎʝʣʴ ʘʛʝʥʪʘ ï ʤʠʥʠʤʠʟʘʮʠʷ ʜʘʥʥʦʡ 

ʚʝʣʠʯʠʥʳ.  

ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʫʨʦʚʥʝʤ ʚʦʜʳ ʚ ʙʘʢʝ. ʇʦʜʢʨʝʧʣʝ-

ʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʪʢʣʦʥʝʥʠʝ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʙʘʢʝ ʦʪ ʪʨʝʙʫʝʤʦʛʦ, ʘʛʝʥʪʦʤ 

ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʪʦʨ, ʘ ʝʛʦ ʜʝʡʩʪʚʠʷ ï ʦʪʢʨʳʪʠʝ ʠ ʟʘʢʨʳʪʠʝ ʵʢʨʘʥʦʚ ʜʣʷ ʟʘ-

ʧʦʣʥʝʥʠʷ ʠ ʦʩʫʰʝʥʠʷ ʙʘʢʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʪʨʦʡʢʠ ʨʝʛʫʣʷʪʦʨʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʝʨʝʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ:  
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ʈʠʩ. 1. ʇʝʨʝʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ 

 

ʅʘ ʧʨʠʚʝʜʝʥʥʦʤ ʨʠʩʫʥʢʝ ʚʠʜʥʦ, ʯʪʦ ʦʙʫʯʝʥʥʳʡ ʨʝʛʫʣʷʪʦʨ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʧʨʘʚʣʝʥʠʝ ʫʨʦʚʥʝʤ ʞʠʜʢʦʩʪʠ ʩʦ ʩʪʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʦʡ ʥʝ 

ʙʦʣʝʝ 5 %. 

ʃʠʪʝʨʘʪʫʨʘ 

1. Witten I.H., Frank E. Data Mining: Practical Machine Learning Tools and Tech-

niques (Second Edition). ï Morgan Kaufmann, 2005. 

2. Machine Learning Proceedings 1991: Proceedings of the Eighth International 

Workshop (ML91). ï Elsevier Science, 2014. 
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APPLICATION FOR PHON EME RECOGNITION  
OF THE RUSSIAN SPEECH 

V.S. Tokarev 
Platov South-Russian State Polytechnic University (NPI), Novocherkassk 

The application development was aimed at automating recognition of 

speech information by a phoneme-oriented method based on artificial neural 

networks. To achieve this it was necessary to solve the following tasks: 1. To 

implement segmentationand noise reduction algorithms for an audio signal. 

2. To implement algorithms for the construction of a neural network. 3. To im-

plement a phonetic analysis algorithm. 

Two algorithms were considered in this research: an algorithm based on 

wavelet analysis (to clean the signal from noise) and a segmentation algorithm 

based on the calculation of short-term energy and the spectral centroid (to sep-

arate the signal from pauses). The data obtained showed that the energy of sig-

nal decomposition at each level of a multi-scale wavelet transform was used. 

To solve the problem of sounds classification the artificial neural network 

of a multilayer perceptron type with a sigmoidal neuron activation function was 

used. It was examined by means of a genetic algorithm. The possibility of mod-

ifying the mechanism of crossing a genetic algorithm in which the exchange of 

genetic information during crossing is carried out at the level of signs of chro-

mosome genes was considered. 

The essence of modification of the crossover algorithm is the application 

of the Haar expansion to the chromosome and the subsequent exchange be-

tween the detailing or approximating parts of decomposition. After the ex-

change a reverse Haar decomposition is performed, and the chromosome with 

the best function of fitness is added to the population. The phonetic analysis 

was carried out by transcribing and applying the Wagner Fisher fuzzy search 

algorithm. 

The main advantage of this work is the implementation of a modified 

crossover algorithm, which as the comparison results show works better than 

the standard algorithm. The application gives a good speech recognition coef-

ficient but there are analogues with the best speech recognition. As a result, the 

following tasks were solved: 1. The subject area is analyzed, studied and de-

scribed; 2. The research of the application development process and the tech-

nical design of the application is carried out. 3. The application provides a good 

level of speech recognition. 4. Software implementation of the designed appli-

cation is realized. 

Further research is needed in this area. 
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ʋɼʂ 004.414.28 

ʄɽʊʆɼʓ ʕʂʉʇɽʈʊʅʓʍ ʆʎɽʅʆʂ ʇʈʀʄɽʅʗɽʄʓɽ,  

ʇʈʀ ʈɽʐɽʅʀʀ ɿɸɼɸʏ ʋʇʈɸɺʃɽʅʀʗ 

ʅʛʫʝʥ ʊʭʠ ʊʭʫ, ʅʛʫʝʥ ʌʫʢ ʍʘʫ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʋʥʠʚʝʨʩʠʪʝʪ ʐʘʦ-ɼʦ, ʛ.ʏʠ ʃʠʥʴ, ʇʨʦʚʠʥʮʠʷ ʍʘʡ ɿʳʦʥʛ, ɺʴʝʪʥʘʤ 

ʄʝʪʦʜʳ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝ-

ʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʨʠ-

ʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʪ.ʧ., ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʟʘʜʘʯʘʭ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝ-

ʥʠʷ (ʉʋ) ʩʣʦʞʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. 

ʕʢʩʧʝʨʪʥʳʝ ʤʝʪʦʜʳ, ʢʘʢ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʩʪʨʦ-

ʝʥʠʷ ʉʋ, ʪʘʢ ʠ ʚ ʧʨʘʢʪʠʢʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, 

ʪʝʭʥʠʢʠ, ʫʧʨʘʚʣʝʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʩʨʝʜʥʝʥʠʝ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʤʥʝʥʠʡ (ʩʫʞʜʝʥʠʡ) ʩʧʝʮʠʘʣʠʩʪʦʚ-ʵʢʩʧʝʨʪʦʚ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʚʦʧʨʦ-

ʩʘʤ [1]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʵʢʩʧʝʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʨʠʤʝʥʠ-

ʪʝʣʴʥʦ ʢ ʟʘʜʘʯʘʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʧʨʠʟʥʘʢʫ ʦʮʝʥʢʠ ʧʨʝʜʧʦʯʪʝʥʠʡ ʩ ʧʦ-

ʩʣʝʜʫʶʱʠʤ ʧʨʠʥʷʪʠʝʤ ʨʝʰʝʥʠʡ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ: 

- ʤʝʪʦʜ ʨʘʥʛʦʚ;  

- ʤʝʪʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ; 

- ʤʝʪʦʜ ʩʦʧʦʩʪʘʚʣʝʥʠʡ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʧʫʪʝʤ ʚʳ-

ʧʦʣʥʝʥʠʷ ʧʘʨʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʠ/ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

(ʨʠʩ. 1). 
 

ʕʢʩʧʝʨʪʥʳʝ ʤʝʪʦʜʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ 

ʄʝʪʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʦʮʝʥʠʚʘʥʠʷ 

ʄʝʪʦʜ ʨʘʥʛʦʚ ʄʝʪʦʜ ʩʦʧʦʩʪʘʚʣʝʥʠʡ 

ʄʝʪʦʜ 

ʧʘʨʥʦʛʦ ʩʨʘʚʥʝʥʠʷ 

ʄʝʪʦʜ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ 
 

ʈʠʩ. 1. ʕʢʩʧʝʨʪʥʳʝ ʤʝʪʦʜʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʄʝʪʦʜ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://cen-

ter-yf.ru/data/Marketologu/Metod-ekspertnyh-ocenok.phphttps://center-yf.ru/data/Mar-

ketologu/Metod-ekspertnyh-ocenok.php (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 17.03.2019). 

https://center-yf.ru/data/Marketologu/Metod-ekspertnyh-ocenok.phphttps:/center-yf.ru/data/Marketologu/Metod-ekspertnyh-ocenok.php
https://center-yf.ru/data/Marketologu/Metod-ekspertnyh-ocenok.phphttps:/center-yf.ru/data/Marketologu/Metod-ekspertnyh-ocenok.php
https://center-yf.ru/data/Marketologu/Metod-ekspertnyh-ocenok.phphttps:/center-yf.ru/data/Marketologu/Metod-ekspertnyh-ocenok.php
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2. ʋʧʨʘʚʣʝʥʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://port-u.ru/griganmomotitul (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 17.03.2019). 

3. ɻʨʠʛʘʥ, ɸ.ʄ. ʋʧʨʘʚʣʝʥʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ: ʄʦʥʦʛʨʘʬʠʷ / 

ɸ.ʄ. ɻʨʠʛʘʥ. ï ʈʦʩʪʦʚ ʥ/ɼ: ʀʟʜ-ʚʦ ʈʉʕʀ, 2009. ï 316 ʩ. 

4. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʦʚ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ 
ʜʦʩʪʫʧʘ: https://port-u.ru/glava-4-ekspertnye-metody-v-upravlencheskoj-diagnostike/4-1-

kharakteristika-metodov-ekspertnykh-otsenok (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 17.03.2019). 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʟʘʚ. ʢʘʬʝʜʨʦʡ ʇʆɺʊ, ʜʝʢʘʥʘ 

ʬʘʢʫʣʴʪʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ɻʨʠʥʯʝʥʢʦʚʘ ɼ.ɺ. 
 

É ʅʛʫʝʥ ʊʭʠ ʊʭʫ, ʅʛʫʝʥ ʌʫʢ ʍʘʫ, 2019 

  

https://port-u.ru/griganmomotitul
https://port-u.ru/glava-4-ekspertnye-metody-v-upravlencheskoj-diagnostike/4-1-kharakteristika-metodov-ekspertnykh-otsenok
https://port-u.ru/glava-4-ekspertnye-metody-v-upravlencheskoj-diagnostike/4-1-kharakteristika-metodov-ekspertnykh-otsenok
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ʋɼʂ 004.414.28 

ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʄɽʊʆɼɸ ʈɸʅɻʆɺ ɼʃʗ 

ʇʆʉʊʈʆɽʅʀʗ ʀʅʊɽɻʈʀʈʆɺɸʅʅʆʁ ʕʂʉʇɽʈʊʅʆʁ ʆʎɽʅʂʀ 

ʅʛʫʝʥ ʊʭʠ ʊʭʫ, ʅʛʫʝʥ ʌʫʢ ʍʘʫ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʋʥʠʚʝʨʩʠʪʝʪ ʐʘʦ-ɼʦ, ʛ.ʏʠ ʃʠʥʴ, ʇʨʦʚʠʥʮʠʷ ʍʘʡ ɿʳʦʥʛ, ɺʴʝʪʥʘʤ 

ɸʥʘʣʠʟʠʨʫʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʵʢʩ-

ʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘ-

ʜʘʯʠ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʷʝʤʳʭ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʨʘʥʛʦʚ, ʢʦʪʦʨʳʡ 

ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ 

ʚʳʧʦʣʥʠʪʴ ʨʘʥʞʠʨʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʧʠʩʢʘ ʦʪʟʳʚʦʚ ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʦʙʣʝʤʝ, ʪʨʝʙʫʶʱʠʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʠ ʵʢʩʧʝʨ-

ʪʘʤʠ. ʈʘʩʩʤʦʪʨʠʤ ʬʦʨʤʘʣʴʥʫʶ ʩʭʝʤʫ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 

ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʵʢʩʧʝʨʪʦʚ E={e1, e2, é, en}, ʛʜʝ |E|=n ï ʯʠʩʣʦ 

ʵʢʩʧʝʨʪʦʚ, ʢʦʪʦʨʳʝ ʦʮʝʥʠʚʘʶʪ ʤʥʦʞʝʩʪʚʦ ʦʪʟʳʚʦʚ Q={q1, q2, é, qt}, ʛʜʝ 

|Q|=t ï ʯʠʩʣʦ ʦʮʝʥʠʚʘʝʤʳʭ ʦʪʟʳʚʦʚ. ʂʘʞʜʳʡ ʵʢʩʧʝʨʪ ei ʜʘʚʘʷ ʦʮʝʥʢʫ ʦʪ-

ʟʳʚʫ qj ʫʩʪʘʥʘʚʣʠʚʘʝʚʘʝʪ ʜʣʷ ʥʝʛʦ ʨʘʥʛ aij, ʧʨʠʥʠʤʘʶʱʠʡ ʟʥʘʯʝʥʠʝ ʚ ʠʥ-

ʪʝʨʚʘʣʝ ʦʪ 1 ʜʦ t (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ʆʙʲʝʢʪ 

ʨʘʥʞʠʨʦ- 

ʚʘʥʠʷ 

ʕʢʩʧʝʨʪʳ ʉʫʤʤʘʨ-

ʥʳʡ ʨʘʥʛ 

ʦʙʲʝʢʪʘ 

ɺʝʩʦʤʦʩʪʴ 

ʦʙʲʝʢʪʘ 
e1 e2 é en 

q1 a11 a12 é a1n R1 g1 

q2 a21 a22 é a2n R2 g2 

é é é é é é é 

qt at1 at2 é atn Rt gt 

 

ɿʥʘʯʝʥʠʝ ʨʘʥʛʦʚ ʜʣʷ ʦʪʟʳʚʦʚ ʥʝ ʧʦʚʪʦʨʷʶʪʩʷ, ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʟʥʘʯʝ-

ʥʠʝ ʨʘʥʛʘ ʦʟʥʘʯʘʝʪ ʙʦʣʝʝ ʟʥʘʯʠʤʳʡ ʦʪʟʳʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʩʧʝʨʪʘ. ʇʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʚʩʝʭ ʵʢʩʧʝʨʪʦʚ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʫʤʤʘʨʥʦʝ ʟʥʘʯʝʥʠʝ 

ʨʘʥʛʘ Ri ʢʘʞʜʦʛʦ ʦʪʟʳʚʘ  

ä
=

=
n

j

iji aR
1

, 

ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚʝʩʦʤʦʩʪʴ ʢʘʞʜʦʛʦ ʦʪʟʳʚʘ  

ä
=

=
t

i

i

i
i

R

R
g

1

, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʥʝ ʪʦʣʴʢʦ, ʢʘʢʦʡ ʦʪʟʳʚ ʙʦʣʝʝ ʚʘʞʝʥ, ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʜʨʫʛʠʤʠ, ʥʦ ʠ ʦʧʨʝʜʝʣʠʪʴ ʥʘ ʩʢʦʣʴʢʦ. 
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ʃʠʪʝʨʘʪʫʨʘ 

1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʦʚ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://port-u.ru/glava-4-ekspertnye-metody-v-upravlencheskoj-diagnostike/4-1-

kharakteristika-metodov-ekspertnykh-otsenok (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 17.03.2019). 

2. ʕʢʩʧʝʨʪʥʳʝ ʤʝʪʦʜʳ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ  

ʜʦʩʪʫʧʘ: http://libraryno.ru/3-7-ekspertnye-metody-pri-prinyatii-resheniy-2013_metody/ 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 17.03.2019). 

3. ʄʝʪʦʜʳ ʩʦʛʣʘʩʦʚʘʥʠʷ ʦʮʝʥʦʢ (consensus technique) [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].  

ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  

https://studme.org/1908120125059/menedzhment/metody_soglasovaniya_otsenok_consen

sus_technique (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 17.03.2019). 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʟʘʚ. ʢʘʬʝʜʨʦʡ ʇʆɺʊ, ʜʝʢʘʥʘ 

ʬʘʢʫʣʴʪʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ɻʨʠʥʯʝʥʢʦʚʘ ɼ.ɺ. 
 

É ʅʛʫʝʥ ʊʭʠ ʊʭʫ, ʅʛʫʝʥ ʌʫʢ ʍʘʫ, 2019 

  

https://port-u.ru/glava-4-ekspertnye-metody-v-upravlencheskoj-diagnostike/4-1-kharakteristika-metodov-ekspertnykh-otsenok
https://port-u.ru/glava-4-ekspertnye-metody-v-upravlencheskoj-diagnostike/4-1-kharakteristika-metodov-ekspertnykh-otsenok
http://libraryno.ru/3-7-ekspertnye-metody-pri-prinyatii-resheniy-2013_metody/
https://studme.org/1908120125059/menedzhment/metody_soglasovaniya_otsenok_consensus_technique
https://studme.org/1908120125059/menedzhment/metody_soglasovaniya_otsenok_consensus_technique
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ʋɼʂ 638.11:004.9 

ʅɽʆɹʍʆɼʀʄʆʉʊʔ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʉʀʉʊɽʄʓ ɸʅɸʃʀɿɸ 

ɼʃʗ ʇɸʉɽʏʅʆɻʆ ʍʆɿʗʁʉʊɺɸ 

ʂ.ʉ. ʌʝʜʦʩʦʚʘ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʇʯʝʣʦʚʦʜʩʪʚʦ ï ʦʜʠʥ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʀʥʪʝʨʝʩ ʢ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʦʙʫʩʣʦʚʣʝʥ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʥʘ ʧʨʦʜʫʢʪʳ 

ʧʯʝʣʦʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʮʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ.  

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʘʩʝʢʠ ï ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ, ʧʦʚʳ-

ʰʘʶʱʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʙʦʨʘ ʥʘʪʫʨʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ɼʦʣʷ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʦʪʨʘʩʣʠ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʫʶ ʨʦʣʴ. ɸʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʪʴ ʧʘʩʝʢʠ ʥʘʯʘʣʠ ʪʦʣʴʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʂ ʧʨʠʤʝʨʫ, ʤʝʜʦʛʦʥʢʠ ʧʦʟ-

ʚʦʣʷʶʪ ʤʝʭʘʥʠʟʠʨʦʚʘʥʦ ʠʟʚʣʝʢʘʪʴ ʤʝʜ, ʘ ʚʠʙʨʦʥʦʞʠ ʜʝʣʘʶʪ ʧʨʦʩʪʦʡ ʨʘʩ-

ʧʝʯʘʪʢʫ ʩʦʪʦʚ. ʅʦ ʜʘʞʝ ʵʪʠ ʤʘʣʦʯʠʩʣʝʥʥʳʝ ʧʨʠʙʦʨʳ ʥʝ ʩʧʦʩʦʙʥʳ ʟʘʤʝ-

ʥʠʪʴ ʨʫʯʥʦʡ ʪʨʫʜ ʧʦʣʥʦʩʪʴʶ.  

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʡ ʨʷʜ ʟʘʜʘʯ: 

1) ʈʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʚʝʜʝʥʠʠ ʧʯʝʣ. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʦ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ, ʧʯʝʣʳ ʥʝ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʪ-

ʜʝʣʴʥʳʝ ʦʩʦʙʠ. 

2) ʇʦʣʫʯʝʥʠʝ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʫʣʴʝʚ, ʥʫʢʣʝʫʩʦʚ, 

ʧʨʠʮʝʧʦʚ ʠ ʤʘʪʦʢ ʨʘʟʣʠʯʥʳʤʠ ʧʯʝʣʦʚʦʜʘʤʠ ʫʜʘʣʝʥʥʦ. 

3) ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʚʝʩʘ ʚʝʩʦʚʦʛʦ ʫʣʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘ-

ʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʪʢʘʯʢʠ. 

4) ʆʮʝʥʠʚʘʥʠʝ ʪʦʯʝʢ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ROLAP-

ʩʠʩʪʝʤʳ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʘʩʝʢʝ, ʝʝ ʤʝʩʪʦʥʘʭʦʞ-

ʜʝʥʠʠ ʠ ʩʦʩʪʦʷʥʠʠ; ʧʦʣʫʯʝʥʠʝ ʩʦʦʙʱʝʥʠʡ ʦ ʧʦʣʦʞʝʥʠʠ ʚ ʫʣʴʷʭ, ʩʝʤʴʷʭ ʠ 

ʤʘʪʢʘʭ ʥʘ ʤʦʤʝʥʪ ʦʩʤʦʪʨʘ ʧʯʝʣʠʥʦʡ ʩʝʤʴʠ; ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦʙ ʦʪ-

ʢʘʯʢʘʭ; ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʰʝʜʰʝʛʦ ʩʝʟʦʥʘ. 

ʉʦʟʜʘʥʠʝ ROLAP-ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʛʠʙʢʠʭ ʩʨʝʜʩʪʚʘʭ ʘʥʘʣʠʟʘ, ʯʪʦʙʳ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʟ-

ʣʠʯʥʳʝ ʚʠʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʏʝʨʥʦʤʦʨʦʚʘ ʊ.ʉ., ʏʝʨʥʦʤʦʨʦʚʘ ʖ.ɻ. ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʧʦʜʜʝʨʞʢʦʡ ʬʫʥʢʮʠʡ ʧʨʷʤʦʡ ʙʠʟʥʝʩ-

ʘʥʘʣʠʪʠʢʠ // ʊʝʦʨʠʷ, ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʧʣʘʪʬʦʨʤʘ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ: ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. 

ʢʦʥʬ., ʛ. ʅʦʚʦʯʝʨʢ ʘʩʩʢ, 21 ʤʘʷ 2004 ʛʦʜʘ / ʖʞ.-ʈʦʩ. ʛʦʩ. ʪʝʭʥ. ʫʥ-ʪ (ʅʇʀ). ï ʅʦʚʦ-

ʯʝʨʢʘʩʩʢ: ʖʈɻʊʋ, 2004.  
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ʉʀʉʊɽʄɸ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆɻʆ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ- 
ʏɸʊ-ɹʆʊ 

ɸ.ɺ. ʍʠʚʨʝʥʢʦ  
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʩʢʦʨʷʶʪʩʷ ʪʝʤʧʳ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʤʝʞʜʫ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʢʘʢʠʭ-ʣʠʙʦ ʨʝʩʫʨʩʦʚ 

(ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ) ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. ʊʘʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʰʣʦ ʥʝ-

ʩʢʦʣʴʢʦ ʵʚʦʣʶʮʠʦʥʥʳʭ ʵʪʘʧʦʚ ï ʦʪ ʧʨʦʩʪʳʭ ʩʘʡʪʦʚ-ʚʠʟʠʪʦʢ ʜʦ ʠʥʪʝʨʘʢ-

ʪʠʚʥʳʭ ʬʦʨʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʜʘʚʮʦʚ ʩ ʧʦʢʫʧʘʪʝʣʷʤʠ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʷʚʣʷʝʪʩʷ ʥʦʚʳʡ 

ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʜʣʷ ʧʦʤʦʱʠ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʙʱʝ-

ʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʇʦʜʦʙʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʧʦʤʦʱʥʠʢʠ 

ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʚ ʬʦʨʤʝ ʯʘʪ-ʙʦʪʦʚ. 

ɻʣʘʚʥʘʷ ʮʝʣʴ ʯʘʪ-ʙʦʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥ-

ʪʝʨʘʢʪʠʚʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʙʣʘʛʦʜʘʨʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʉʘʤʳʤ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʩʦʟʜʘʥʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷ-

ʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʘʱʠʪʳ, ʧʦʜʜʝʨʞʢʠ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʩʠʩʪʝʤʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʝʢʪʘ ʟʘʯʘʩʪʫʶ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ: Facebook Messenger, Telegram, VK ʠ ʪ.ʜ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʰʘʛʦʚʦʛʦ ʪʠʧʘ ʠʩʧʦʣʥʝʥʠʷ ʧʦʚʳʰʘʝʪ ʧʨʦʮʝʥʪ 

ʫʩʧʝʰʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʪʘ ʠ ʟʘʜʘʝʪ ʯʝʪʢʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʜʘʥʥʳʭ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʫʶʪ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥ-

ʬʦʨʤʘʮʠʠ ʠ ʙʘʟʦʚʳʝ ʧʨʠʢʣʘʜʥʳʝ ʨʝʰʝʥʠʷ. 

ʋʤʝʥʴʰʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ ʩʝʨʚʝʨ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʥʠʭ 

ʧʦʜʩʠʩʪʝʤ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʝʝ 20 ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʩ ʧʨʝʜʦʩʪʘʚʣʝ-

ʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʜʦʨʘʙʦʪʦʢ. ʆʙʤʝʥ ʜʘʥ-

ʥʳʭ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʩʠʩʪʝʤʘʤʠ ʜʦʣʞʥʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʥʘʜʝʞ-

ʥʦʩʪʴ ʩʦʟʜʘʚʘʝʤʳʭ ʯʘʪ-ʙʦʪʦʚ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʍʠʚʨʝʥʢʦ ɸ.ɺ. ʏʘʪ-ʙʦʪ ʢʘʢ ʩʠʩʪʝʤʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ // ʀʥ-

ʥʦʚʘʮʠʠ ʚ ʥʘʫʢʝ ʠ ʧʨʘʢʪʠʢʝ: ʉʙ. ʥʘʫʯ. ʩʪʘʪ. / ʖʞ.-ʈʦʩ. ʛʦʩ. ʪʝʭʥ. ʫʥ-ʪ. ï ʅʦʚʦʯʝʨʢʘʩʩʢ: 

ʖʈɻʇʋ, 2019 ï ʉ. 104-110. 
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ʆɹʆʉʅʆɺɸʅʀɽ ɸʂʊʋɸʃʔʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʍ ʆɹʋʏɸʖʑʀʍ ʉʀʉʊɽʄ  
ɼʃʗ ʆɹʋʏɽʅʀʗ ʂʆʉʄʆʅɸɺʊʆɺ ʈɸɹʆʊɽ ʉʆ ʉʂɸʌɸʅɼʈʆʄ  

ɻ.ʉ. ʎʫʧʢʦ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʸ ʯʘʱʝ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʧʝʨʝʚʦʜʘ ʦʙʫʯʘʶ-

ʱʠʭ ʩʠʩʪʝʤ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʬʦʨʤʘʪ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʙʫʯʘʶʱʠʭ ʧʦʩʦʙʠʡ ʭʨʘʥʠʪʩʷ ʚ ʧʝʯʘʪʥʦʤ ʚʠʜʝ, ʯʪʦ ʥʘ ʩʝ-

ʛʦʜʥʷʰʥʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʫʩʪʘʨʝʚʰʠʤ ʩʧʦʩʦʙʦʤ ʦʙʫʯʝʥʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ: 

Å ʤʦʨʘʣʴʥʦʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʠ ʬʠʟʠʯʝʩʢʦʝ ʫʩʪʘʨʝʚʘʥʠʝ ʩʫʱʝʩʪʚʫ-

ʶʱʠʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ;  

Å ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʦʙʫʯʝʥʠʷ; 

Å ʦʪʩʫʪʩʪʚʠʝ ʤʦʜʝʣʝʡ ʧʦʚʝʜʝʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʜʩʠʩʪʝʤ ʬʫʥʢʮʠ-

ʦʥʠʨʦʚʘʥʠʷ ʩʢʘʬʘʥʜʨʘ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʷ ʦ ʩʦʟʜʘʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʫʯʘʶʱʝʡ ʩʠʩʪʝʤʳ 

ʢʦʩʤʦʥʘʚʪʦʚ ʧʦ ʩʢʘʬʘʥʜʨʫ ʜʣʷ ʚʥʝʢʦʨʘʙʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʌʫʥʢʮʠʷʤʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʫʯʘʶʱʝʡ ʩʠʩʪʝʤʳ [1] ʷʚʣʷʶʪʩʷ:  

Å ʚʳʷʚʣʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ, ʠʭ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ;  

Å ʧʦʜʛʦʪʦʚʢʘ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʪʝʢʩʪʦʚ, ʫʯʝʙʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ 

ʟʘʜʘʥʠʡ ʠ ʜʨ.); 

Å ʧʨʝʜʲʷʚʣʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʝʛʦ ʘʜʘʧʪʘʮʠʷ ʧʦ ʫʨʦʚʥʶ 

ʩʣʦʞʥʦʩʪʠ, ʪʝʤʧʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ;  

Å ʫʧʨʘʚʣʝʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʙʫʯʘʶʱʠʭʩʷ;  

Å ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ;  

Å ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʘ ʫʩʚʦ-

ʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʢʘʞʜʳʤ ʦʙʫʯʘʶʱʠʤʩʷ ʠ ʛʨʫʧʧʦʡ ʚ ʮʝʣʦʤ (ʭʘʨʘʢʪʝʨ ʠ 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʟʘʜʘʥʠʡ, ʦʙʱʝʝ ʚʨʝʤʷ ʨʘʙʦʪʳ, ʯʠʩʣʦ ʦʰʠ-

ʙʦʢ ʠ ʜʨ.); 

Å ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʜʝʡʩʪʚʠʡ ʦʙʫʯʘʝʤʦʛʦ ʧʦ ʚʳʭʦʜʫ ʠʟ ʥʠʭ: 

Å ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʣʝʪʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʧʨʦ-

ʮʝʜʫʨ ʥʘ ʄʂʉ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʢʘʬʘʥʜʨʘ; 

Å ʦʙʝʩʧʝʯʝʥʠʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ɸʆʉʂ ʜʘʥʥʳʭ ʠ ʠʥ-

ʪʝʨʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ; 

Å ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ. 
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ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʦʙʫʯʘʶʱʘʷ ʩʠʩʪʝʤʘ ʢʦʩʤʦʥʘʚʪʦʚ ʙʫʜʝʪ ʚʢʣʶ-

ʯʘʪʴ ʚ ʩʝʙʷ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʆʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʜʠʩʮʠʧʣʠʥ, ʩʦʜʝʨʞʘʚ-

ʰʠʡ ʚ ʩʝʙʝ ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

Å ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ, 

Å ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʧʨʘʚʦʯʥʠʢʘ, 

Å ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ, 

Å ʙʠʙʣʠʦʪʝʢʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ  

ɺʠʜʳ ʨʘʙʦʪ, ʧʨʦʚʦʜʠʤʳʭ ʩ ʢʦʤʧʣʝʢʩʦʤ, ʜʝʣʷʪʩʷ ʥʘ ʣʝʢʮʠʠ, ʩʘʤʦʧʦʜ-

ʛʦʪʦʚʢʫ ʠ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ, ʘ ʢʦʥʢʨʝʪʥʳʡ ʚʠʜ ʟʘʥʷʪʠʷ ʟʘʚʠʩʠʪ ʦʪ ʵʪʘʧʘ 

ʧʦʜʛʦʪʦʚʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʠʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʧʨʦʮʝʩʩʫ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʟʥʘʥʠʡ ʢʦʩʤʦʥʘʚʪʘ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʦʩʧʨʠʷʪʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʟʥʘʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ ʩʢʘʬʘʥʜʨʘ ʠ ʢʦʤʧʣʝʢʩʘ ʩʨʝʜʩʪʚ 

ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʧʦʣʝʪʘ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʄʝʣʴʥʠʢʦʚ ɸ.ɺ, ʘʩʩ. ʎʳʪʦʚʠʯ ʇ.ʃ. ʇʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ 
ʠ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 25.11.2018). 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʟʘʚ. ʢʘʬʝʜʨʦʡ ʇʆɺʊ, ʜʝʢʘʥʘ 

ʬʘʢʫʣʴʪʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ɻʨʠʥʯʝʥʢʦʚʘ ɼ.ɺ. 
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ʋɼʂ 626.843 

ʈɸɿʈɸɹʆʊʂɸ ʄʆɹʀʃʔʅʆɻʆ ʂʆʄʇʃɽʂʉɸ ʄʆʅʀʊʆʈʀʅɻɸ 

ʆʎɽʅʂʀ ʆʉʊɸʊʆʏʅʆɻʆ ʈɽʉʋʈʉɸ ʈɸɹʆʊʆʉʇʆʉʆɹʅʆʉʊʀ 

ʊʈʋɼʅʆɼʆʉʊʋʇʅʓʍ ʉʆʆʈʋɾɽʅʀʁ 

ʀ.ɸ. ʏʝʙʘʥʦʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʄʦʙʠʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦ-
ʨʠʥʛʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʝʜʥʘʟʥʘ-
ʯʝʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʝʬʝʢʪʦʚ ʠ ʧʦʚʨʝʞʜʝʥʠʡ, ʘ 
ʪʘʢʞʝ ʨʘʩʯʸʪʘ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʩʨʦʢʘ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ ʠʭ ʵʣʝʤʝʥʪʦʚ. 
ʂʦʤʧʣʝʢʩ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʞ-
ʜʦʛʦ ʜʝʬʝʢʪʘ (ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ, ʛʣʫʙʠʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ), ʵʢʩʧʣʫʘʪʘ-
ʮʠʦʥʥʫʶ ʦʮʝʥʢʫ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ (ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʢʦ-
ʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ ʦʪʪʘʠʚʘʥʠʷ ʢʘʢ ʧʨʦʰʝʜʰʠʭ ʟʘ ʧʝʨʠʦʜ 
ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʘʢ ʠ ʦʩʪʘʚʰʠʭʩʷ ʜʦ ʧʦʪʝʨʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʵʣʝʤʝʥ-
ʪʦʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʩʦʦʨʫʞʝʥʠʡ) ʠ ʢʦʤʧʣʝʢʩʥʦʝ ʚʣʠʷʥʠʝ ʨʷʜʘ ʬʘʢʪʦʨʦʚ 
ʥʘ ʥʘʜʸʞʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʩʦʟʜʘʥʠʠ 
ʤʦʙʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 
ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝ-
ʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʳʭ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʄʦʙʠʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʨʘʟʨʘʙʦʪʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚ-
ʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ) Microsoft Access, ʧʨʦʝʢʪʘ Microsoft Access, 
ʚʢʣʶʯʘʶʱʝʛʦ ʪʘʙʣʠʮʳ, ʬʦʨʤʳ, ʟʘʧʨʦʩʳ, ʤʘʢʨʦʩʳ, ʤʦʜʫʣʠ ʠ ʜʨ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʦʙʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 
ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʦʙʩʣʝ-
ʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʧʝʨʠʤʝʪʨʫ ʚʩʝʛʦ ʩʦʦʨʫʞʝʥʠʷ (ʦʭʚʘʪʳʚʘʝʪʩʷ ʚʩʷ 
ʧʣʦʱʘʜʴ ʩʦʦʨʫʞʝʥʠʷ) ʥʘ ʥʘʣʠʯʠʝ ʜʝʬʝʢʪʦʚ, ʧʦʚʨʝʞʜʝʥʠʡ, ʨʘʟʫʧʣʦʪʥʝʥʠʡ 
ʠ ʧʨʦʩʘʜʢʫ ʛʨʫʥʪʘ ʧʦʜ ʩʦʦʨʫʞʝʥʠʝʤ ʥʝʨʘʟʨʫʰʘʶʱʠʤʠ ʤʝʪʦʜʘʤʠ ʢʦʥ-
ʪʨʦʣʷ, ʘ ʥʘʣʠʯʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʦʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʨʘʥʩ-
ʧʦʨʪʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ, ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʚʝʜʝʥʠʝ 
ʦʙʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʛʨʘʤʤʥʘʷ ʩʨʝʜʘ ʤʦʙʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝ-
ʥʠʷ ʨʘʩʯʸʪʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ 
ʦʪʪʘʠʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʝʨʝʥʸʩ ʦʙʲʝʢʪ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝ-
ʤʝʥʠ ʠ ʩʢʦʣʴʢʦ ʝʱʸ ʮʠʢʣʦʚ ʦʙʲʝʢʪ ʤʦʞʝʪ ʚʳʜʝʨʞʠʚʘʪʴ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ 
ʢʨʠʪʠʯʝʩʢʦʡ ʧʦʪʝʨʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 
ʢʦʤʧʣʝʢʩʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʥʘʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, 
ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʧʳʪʘʥʠʠ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʸ ʵʪʦ ʧʦʟʚʦʣʷʝʪ 
ʜʦʩʪʦʚʝʨʥʦ, ʙʳʩʪʨʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷ-
ʥʠʷ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʩʦʦʨʫʞʝʥʠʡ.  

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ɹʘʥʜʫʨʠʥʘ ʄ.ɸ. 
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ʋɼʂ 004.056.5 

ʈɸɿʈɸɹʆʊʂɸ ʆʈɻɸʅʀɿɸʎʀʆʅʅʆ-ʊɽʍʅʀʏɽʉʂʆʁ 
ɼʆʂʋʄɽʅʊɸʎʀʀ ʀ ʄɽʊʆɼʀʏɽʉʂʀʍ ʈɽʂʆʄɽʅɼɸʎʀʁ  
ʇʆ ʇʆɼɻʆʊʆɺʂɽ ʂ ʇʈʆɺɽɼɽʅʀʖ ɸʊʊɽʉʊɸʎʀʀ 

ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ ʇɽʈʉʆʅɸʃʔʅʓʍ ɼɸʅʅʓʍ 

ʖʈɻʇʋ (ʅʇʀ) ʅɸ ʉʆʆʊɺɽʊʉʊɺʀɽ ʊʈɽɹʆɺɸʅʀʁ  
ʇʆ ɿɸʑʀʊɽ ʀʅʌʆʈʄɸʎʀʀ  

ʆ.ʖ. ʐʘʧʦʚʘʣʦʚ, ɸ.ʇ. ʂʦʨʯʘʛʠʥʘ, ɸ.ʉ. ʈʦʜʠʦʥʦʚ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʨʘʙʦʪʢʘ ʧʝʨʩʦʥʘʣʴ-

ʥʳʭ ʜʘʥʥʳʭ (ʀʉʇɼʥ). ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʘʪʪʝʩʪʦʚʘʥʳ, ʠ ʧʝʨ-

ʚʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʦʣʥʦʡ, ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʧʝʨʝʨʘʙʦʪʢʘ, ʘʢ-

ʪʫʘʣʠʟʘʮʠʷ ʠ ʜʘʞʝ ʨʘʟʨʘʙʦʪʢʘ ʥʝʜʦʩʪʘʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʧʦʣʥʦʤ ʧʘʢʝʪʝ 

ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʘʪʪʝʩʪʘʮʠʠ ʀʉʇɼʥ ʖʈɻʇʋ (ʅʇʀ). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ ʠ ʟʘʜʘʯʘʤʠ ʨʘʙʦʪʳ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʝʥʳ ʀʉʇɼʥ ʖʈɻʇʋ (ʅʇʀ), ʘ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʧʦʣʥʦʛʦ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʠʭ ʘʪʪʝʩʪʘʮʠʠ. ʈʘʟ-

ʨʘʙʦʪʢʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʩʣʝ-

ʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 

1) ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʠ ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʈʌ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʦʨʛʘʥʠʟʘʮʠʠ; 

2) ʩʙʦʨ ʜʘʥʥʳʭ ʦʙ ʠʩʧʦʣʴʟʫʝʤʳʭ ʀʉʇɼʥ ʚ ʖʈɻʇʋ (ʅʇʀ), ʠʭ ʘʥʘ-

ʣʠʟ ʩ ʮʝʣʴʶ ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʨʦʚʝʜʝʥʠʶ ʘʫʜʠʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʚ ʖʈɻʇʋ (ʅʇʀ) ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʘʪʪʝʩʪʘʮʠʝʡ ʀʉʇɼʥ;  

3) ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ, ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʜʣʷ ʘʪʪʝʩʪʘʮʠʠ ʀʉʇɼʥ; 

4) ʬʦʨʤʫʣʠʨʦʚʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢ ʧʨʦ-

ʚʝʜʝʥʠʶ ʘʪʪʝʩʪʘʮʠʠ ʀʉʇɼʥ ʖʈɻʇʋ (ʅʇʀ). 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʈʦʜʠʦʥʦʚ ɸ.ʉ., ʐʘʧʦʚʘʣʦʚ ʆ.ʖ. ɺʦʧʨʦʩʳ ʨʘʟʨʘʙʦʪʢʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢ ʧʨʦʚʝʜʝʥʠʶ ʘʪʪʝʩʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʖʈɻʇʋ(ʅʇʀ) / ɺʦʧʨʦʩʳ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʮʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ: ʥʘʫʯ-

ʥʳʡ ʞʫʨʥʘʣ ʂʫʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 2018 ʛ., ʚʳʧʫʩʢ ˉ 6 / ʨʝʜʢʦʣ.: 
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ɺ.ʄ. ɼʦʚʛʘʣʴ, ʃ.ʉ. ʂʨʳʞʝʚʠʯ, ʖ.ʅ. ɹʳʢʦʚ, ɺ.ɺ. ɻʦʨʜʠʝʥʢʦ; ʂʫʨʩʢ. ʛʦʩ. ʫʥ-ʪ. ʂʫʨʩʢ, 

2018. ï ʉ. 99-104. 

2. ʈʦʜʠʦʥʦʚ ɸ.ʉ., ʐʘʧʦʚʘʣʦʚ ʆ.ʖ., ʂʦʤʘʨʦʚ ʄ.ɸ., ʂʦʨʯʘʛʠʥʘ ɸ.ʇ. ɺʦʧʨʦʩʳ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʩʦʮʠʦʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ï ʖʈɻʇʋ (ʅʇʀ) / çʉʦʮʠʦʪʝʭ-

ʥʠʯʝʩʢʠʝ ʠ ʛʫʤʘʥʠʪʘʨʥʳʝ ʘʩʧʝʢʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè. ʄʘʪʝʨʠʘʣʳ ɺʩʝ-

ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʇʷʪʠʛʦʨʩʢ: ʇɻʋ, 2019. ï ʉ. 282-286. 

 

É ʖʈɻʇʋ(ʅʇʀ), 2019 

  



 

99 

ʋɼʂ 519.163 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʆʎɽʉʉɸ ʃɸɿɽʈʅʆɻʆ  
ʉʂɸʅʀʈʆɺɸʅʀʗ ɼɽʊɸʃʀ 

ɼ.ɺ. ʐʝʩʪʝʨʠʢʦʚ  
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʉʝʛʦʜʥʷ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-

ʮʠʝʡ ʤʝʞʜʫ ʫʟʣʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʚʳ-

ʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʪʘʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠ ʧʦʤʦʱʠ 

ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʝʨʘ. ʄʝʪʦʜ ʚʦ ʤʥʦʛʦʤ ʩʭʦʞ ʩ ʨʘʙʦʪʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʝʩʧʠ-

ʣʦʪʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ. ʃʘʟʝʨʥʳʡ ʩʢʘʥʝʨ ʬʦʨʤʠʨʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʦʙʣʘʢʦ 

ʪʦʯʝʢ ï ʥʘʙʦʨ ʚʝʨʰʠʥ ʚ ʪʨʝʭʤʝʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʢʘʢ ʧʨʘʚʠʣʦ ʜʝ-

ʢʘʨʪʦʚʦʡ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʦ ʟʘʜʘʥʥʳʤ ʘʣʛʦʨʠʪ-

ʤʘʤ ʜʣʷ ʦʮʝʥʢʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʆʜʥʘʢʦ ʪʘʢʦʡ ʤʝʪʦʜ ʥʝ ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʳʤ ï ʚ ʭʦʜʝ ʩʢʘʥʠʨʦʚʘʥʠʷ 

ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʰʫʤʦʚ (ʩʤ. ʨʠʩ.).  

 
ʈʠʩ. ʆʙʣʘʢʦ ʪʦʯʝʢ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʣʘʟʝʨʦʤ  

ʠʩʩʣʝʜʫʝʤʦʡ ʜʝʪʘʣʠ 

 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʰʫʤ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʜʝʪʘʣʴʶ, ʚ ʪʦʤ ʤʝʩʪʝ, ʚ ʢʦʪʦ-

ʨʦʤ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʙʣʘʢʦ ʪʦʯʝʢ. ʊʘʢʦʛʦ ʨʦʜʘ ʰʫʤ ʦʙʳʯʥʦ ʚʳʟʳ-

ʚʘʝʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʧʦʤʝʭʘʤʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʤʝʩʪʘʭ, ʚʳʩʪʫʧʘʶ-

ʱʠʭ ʥʘʜ ʦʩʥʦʚʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʜʝʪʘʣʠ ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʰʫʤʦʚ ʢʦʥʠ-

ʯʝʩʢʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʳ. ʐʫʤ ʪʘʢʦʛʦ ʨʦʜʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʦʧʪʠʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʧʨʠ ʣʘʟʝʨʥʦʤ ʩʢʘʥʠʨʦʚʘʥʠʠ ʧʦ-

ʚʝʨʭʥʦʩʪʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʩʢʘ-

ʥʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʜʝʪʘʣʠ ʧʦʜ ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ ʠ ʚ ʥʝʩʢʦʣʴʢʦ ʧʨʦʭʦ-

ʜʦʚ. ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʱʝʝ ʚʨʝʤʷ ʦʮʝʥʢʠ ʠʩʩʣʝʜʫʝʤʦʡ ʜʝʪʘʣʠ, ʥʦ ʧʦʟʚʦ-

ʣʷʝʪ ʦʪʩʝʷʪʴ ʧʦʤʝʭʠ. 
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ɺ ʨʘʤʢʘʭ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ 

ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʝʪʘʣʠ ʠ ʧʦʣʫʯʝʥʠʷ ʦʙʣʘʢʘ  

ʪʦʯʝʢ ʩ ʰʫʤʘʤʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɻʘʚʨʠʢʦʚ ʄ.ʄ., ʉʠʥʝʮʢʠʡ ʈ.ʄ., ɸʥʜʨʝʝʚ ʄ.ɼ., ʂʥʷʟʝʚ ɼ.ʅ., ɸʨʪʝʤʴʝʚ ɽ.ɺ., 
ʂʦʨʥʠʣʦʚ ɺ.ɸ. ɸʣʛʦʨʠʪʤʠʟʘʮʠʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ çʚʘʬʝʣʴʥʳʭè ʮʠʣʠʥʜʨʠʯʝ-

ʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ // ʊʝʭʥʦʣʦʛʠʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ï 2016. ï  ̄12(174). ï ʉ. 51-57. 
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ʋɼʂ 004 

ʉʀʉʊɽʄɸ ɼʆʂʋʄɽʅʊɸʎʀʆʅʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ 

ɼʀʉʇɽʊʏɽʈʉʂʆɻʆ ʇɽʈʉʆʅɸʃɸ 

ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʏɽʉʂʆʁ ʉʀʉʊɽʄʓ ʈʆʉʉʀʀ 

ɺ.ɺ. ʐʧʘʨʘʛʘ 
ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ)  

ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

ɼʠʩʧʝʪʯʝʨʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʩʠʩʪʝʤʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ɽʜʠʥʦʡ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (çʉʆ ɽʕʉè) ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 75 ʪʳʩʷʯ ʪʝʭʥʠʯʝʩʢʠʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʘʙʦʪʝ ʜʠʩʧʝʪʯʝʨʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ ʎɼʋ, 

ʆɼʋ ʠ ʈɼʋ. 

ɼʠʩʧʝʪʯʝʨʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʘʟʨʦʟʥʝʥʥʦʤ ʚʠʜʝ ʠ 

ʭʨʘʥʠʪʩʷ ʚ ʢʘʞʜʦʤ ʬʠʣʠʘʣʝ ʚ ʦʪʜʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʘʭ (ʬʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ). ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʪʩʫʪʩʪʚʫʝʪ 

ʝʜʠʥʳʡ ʠʩʪʦʯʥʠʢ ʘʢʪʫʘʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʙʝʩʧʝʯʠʪʴ ʘʢʪʫʘʣʠʟʘ-

ʮʠʶ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʚʩʝʤʫ ʘʧʧʘʨʘʪʫ ʉʆ ɽʕʉ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞ-

ʥʳʤ. ɹʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʨʘʟʨʘʙʦʪʢʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʭʨʘʥʝʥʠʝ ʠ ʘʢʪʫʘʣʠʟʘʮʠʶ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʬʠʣʠʘʣʘʤ. 

ʅʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʘʞʝ ʩ ʫʯʝʪʦʤ ʚʳʭʦʜʘ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴ-

ʢʠʭ ʬʠʣʠʘʣʦʚ, ʠʣʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ ʢʦʤʧʘʥʠʠ. 

ɺʳʙʨʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʟʚʦʣʠʣʘ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝ-

ʩʪʚʘ: 

-  ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ ʩʝʨʚʝʨ ʆɸʆ çʉʆ ɽʕʉè; 

-  ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʳʥʥʳʭ ʬʠʣʠʘʣʦʚ ʧʫʪʝʤ ʨʘʟ-

ʤʝʱʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʝʨʚʝʨʘ ʥʘ ʫʨʦʚʥʝ ʬʠʣʠʘʣʘ. 

ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʥʘʮʝʣʝʥʦ ʥʘ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

- ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʚʩʝʭ  

ʵʪʘʧʘʭ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʜʠʩʧʝʪʯʝʨʩʢʠʤʠ ʮʝʥ-
ʪʨʘʤʠ ʆɸʆ çʉʆ ɽʕʉè ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʦʧʝʨʘʪʠʚʥʦ-ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ; 

- ʭʨʘʥʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʡ ʚʝʨʩʠʡ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʨʠʢʨʝʧʣʸʥʥʳʭ ʬʘʡ-
ʣʦʚ ʚ ʬʦʨʤʘʪʘʭ Microsoft Word, Microsoft Excel, Adobe PDF ʠ ʪ.ʜ.); 

- ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʜʠʩʧʝʪʯʝʨʩʢʠʤ ʮʝʥʪʨʘʤ ʨʘʟʥʳʭ 
ʫʨʦʚʥʝʡ; 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʧʦʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦʡ  

ʠʥʬʦʨʤʘʮʠʠ. 
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ʉʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʙ-ʩʘʡʪ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ 

ASP/NET MVC. ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ ʭʨʘʥʠʪʴʩʷ ʚ ɹɼ. ɼʦʩʪʫʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʯʝʨʝʟ ʙʨʘʫʟʝʨ. 
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