
 

 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè ʽʤ. ɯ. ʉʽʢʦʨʩʴʢʦʛʦ 
ɯʥʩʪʠʪʫʪʫ ʢʽʙʝʨʥʝʪʠʢʠ ʽʤ. ɺ.ʄ. ɻʣʫʰʢʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ, 

ɯʥʩʪʠʪʫʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʅɸʅ ʋʢʨʘʾʥʠ 

ɯʥʩʪʠʪʫʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʅɸʇʅ ʋʢʨʘʾʥʠ 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɯʚʘʥʘ ʌʨʘʥʢʘ,  
ɾʠʪʦʤʠʨʩʴʢʠʡ ʚʽʡʩʴʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ʉ.ʇ. ʂʦʨʦʣʴʦʚʘ 

Shantou University (ʂʠʪʘʡʩʴʢʘ ʅʘʨʦʜʥʘ ʈʝʩʧʫʙʣʽʢʘ) 

Lule¬ university of technology (ʂʦʨʦʣʽʚʩʪʚʦ ʐʚʝʮʽʷ) 

Politechnika Opolska (Poland) 
Warsaw University of Technology (Poland) 

ʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʏʝʩʴʢʘ ʈʝʩʧʫʙʣʽʢʘ)  

ʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʈʝʩʧʫʙʣʽʢʘ ɹʦʣʛʘʨʽʷ)  

ʋʥʽʚʝʨʩʠʪʝʪ ʢʨʘʾʥʠ ɹʘʩʢʽʚ (ɯʩʧʘʥʽʷ) 
ɺʽʜʝʥʩʴʢʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ɸʚʩʪʨʽʷ)  

ɹʽʣʦʨʫʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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 ʊ11 

  
ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ɺʯʝʥʦʶ ʨʘʜʦʶ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çɾʠ-

ʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè (ʧʨʦʪʦʢʦʣ ˉ 3 ʚʽʜ 22 ʪʨʘʚʥʷ 2020 ʨ.) 

 
ʊ11 ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʍɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

çɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʧôʁ ʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ï 2020 (ɯʂʊ-2020)è, 

ʤ. ɾʠʪʦʤʠʨ, 09 - 11 ʢʚʽʪʥʷ 2020 ʨ. ï ɾʠʪʦʤʠʨ: ɾʠʪʦʤʠʨʩʴʢʘ ʧʦ-

ʣʽʪʝʭʥʽʢʘ, 2020. ï  252 ʩ. 
 

 

 

 ʇʨʝʜʩʪʘʚʣʝʥʦ ʜʦʧʦʚʽʜʽ ʫʯʘʩʥʠʢʽʚ ʍɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʧôʁ ʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ï 

2020 (ɯʂʊ-2020)è. ʅʘʚʝʜʝʥʦ ʘʥʘʣʽʟ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʩʫʯʘʩʥʠʭ ʧʨʦʙʣʝʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤʘʪʝʤʘʪʠʯ-

ʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʢʦʤʧôʁ ʪʝʨʥʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ ʢʽʙʝʨʙʝʟʧʝʢʠ, ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ 

ʩʠʛʥʘʣʽʚ ʪʘ ʟʦʙʨʘʞʝʥʴ,  ʢʦʤʧôʁ ʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʝʭʥʦʣʦ-

ʛʽʡ, ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ,  ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʤʝʜʠʮʠʥʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽ-

ʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ. 
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  É ɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ, 2020 



ʉʝʢʮʽʷ 1. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 
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ʊʫʟʝʥʢʦ ʆ. ɸ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ., ʜʦʮʝʥʪ, 

ɹʘʣʘʣʘʻʚʘ ʆ. ʖ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ., ʜʦʮʝʥʪ,  

ʍʠʞʥʷʢ ɸ. ʖ., ʤʘʛʽʩʪʨʘʥʪ, 

ʂʫʣʽʰʦʚʘ ʂ. ʆ., ʩʪʫʜʝʥʪʢʘ 

ɼɺʅɿ çʇʨʠʘʟʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʈʆɿʈʆɹʂɸ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ  

ɼʃʗ ʇɯɼɺʀʑɽʅʅʗ ʗʂʆʉʊɯ ʈʆɹʆʊʀ ʄʋʅɯʎʀʇɸʃʔʅʀʍ 

ʊʈɸʅʉʇʆʈʊʅʀʍ ʉʃʋɾɹ 

ʆʜʥʽʻʶ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʙʘʛʘʪʴʦʭ ʤʽʩʪ ʋʢʨʘʾʥʠ ʻ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ, ʧʦ-ʧʝʨʰʝ, ʜʦ ʟʥʘʯʥʦʛʦ 

ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚ ʤʽʩʮʷʭ ʚʝʣʠʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʨʦʟʚô̫ ʟʦʢ [1,2], ʘ, ʧʦ-ʜʨʫʛʝ, ʜʦ ʧʝʨʝʚʘʥʪʘʞʝʥʦʩʪʽ ʜʦʨʽʛ, ʧʨʦʙʦʢ ʽ ʘʚʘʨʽʡ 

[3].  

ʋ ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ ʜʦʮʽʣʴʥʦʶ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ 

ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʪʘʢ ʽ 

ʦʙʣʽʢʫ ʡʦʛʦ ʨʫʭʫ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʤʫʥʽʮʠʧʘʣʴ-

ʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʣʫʞʙ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʩʪʚʦʨʝʥʦ ʙʘʟʫ ʜʘʥʠʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ 

ʥʘʩʪʫʧʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ: ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʩʽ 

ʪʨʘʥʩʧʦʨʪʥʽ ʤʘʨʰʨʫʪʠ, ʧʨʦ ʟʫʧʠʥʢʠ ʤʫʥʽʮʠʧʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʧʨʦ 

ʚʩʽ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ ʽ ʾʭ  ʤʘʨʰʨʫʪʠ,  ʧʨʦ  ʧʝʨʝʩʫʚʘʥʥʷ  ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ. ɼʣʷ ʫʥʽʬʽʢʘʮʽʾ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʟ ʤʽʩʴʢʠʭ ʤʫʥʽʮʠʧʘʣʴʥʠʭ 

ʩʣʫʞʙ ʚ ʥʝʦʙʨʦʙʣʝʥʦʤʫ ʚʠʛʣʷʜʽ, ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʾʭ ʧʦʩʣʽʜʦʚʥʦʛʦ 

ʟʯʠʪʫʚʘʥʥʷ ʡ ʦʙʨʦʙʢʠ. ʗʢʱʦ ʚʭʽʜʥʽ ʜʘʥʽ ʤʽʩʪʷʪʴ ʥʝʟʘʧʦʚʥʝʥʽ ʦʙʦʚô̫ ʟʢʦʚʽ 

ʧʦʣʷ, ʪʦ ʚʝʩʴ ʟʘʧʠʩ ʚʚʘʞʘʻʪʴʩʷ ʥʝʢʦʨʝʢʪʥʠʤ ʪʘ ʥʝ ʜʦʜʘʻʪʴʩʷ ʜʦ ʙʘʟʠ ʜʘ-

ʥʠʭ. ɯʥʬʦʨʤʘʮʽʷ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʘʟ ʥʘ ʜʦʙʫ ʪʘ ʟʘ ʥʝʦʙ-

ʭʽʜʥʦʩʪʽ ʦʥʦʚʣʶʻʪʴʩʷ. 

ʈʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʦʢʨʝ-

ʤʠʭ ʤʦʜʫʣʽʚ: 

1) ʤʦʜʫʣʴ ʜʣʷ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʛʨʦʤʘʜʩʴʢʦʛʦ ʤʽʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ; 

2) ʤʦʜʫʣʴ ʜʣʷ ʦʙʣʽʢʫ ʨʫʭʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ʇʨʦʛʨʘʤʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʠʡ ʚʝʙ-ʜʦʜʘʪʦʢ, ʥʘʧʠ-

ʩʘʥʠʡ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ PHP, ʘ ʚ ʷʢʦʩʪʽ ʉʋɹɼ ʦʙʨʘʥʦ MySQL. 

ʇʝʨʰʠʡ ʤʦʜʫʣʴ ʜʦʟʚʦʣʷʻ: 

ʉʝʢʮʽʷ 1 

ʄɸʊɽʄɸʊʀʏʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʊɸ ʈʆɿʈʆɹʂɸ 

ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

 



ʉʝʢʮʽʷ 1. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 
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ï ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʪʘ ʦʮʽʥʠʪʠ ʝʢʦʣʦʛʽʯʥʫ ʢʘʨʪʠʥʫ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʷʢ 

ʛʨʦʤʘʜʩʴʢʠʤ  ʪʨʘʥʩʧʦʨʪʦʤ  ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʦʢʨʝʤʠʤʠ ʡʦʛʦ ʚʠʜʘʤʠ ʪʘ 

ʤʘʨʰʨʫʪʘʤʠ; 

ï ʦʪʨʠʤʫʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʽ  ʜʘʥʽ  ʟʘ  ʧʝʚʥʠʡ  ʧʝʨʽʦʜ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ 

ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʪʦʢʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʧʨʦʙʣʝʤʥʠʭ ʜʽʣʷʥʦʢ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʰʦʛʦ ʤʦ-

ʜʫʣʷ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʤʘʨʰʨʫʪʠ, ʷʢʽ ʥʘʡʙʽʣʴʰʝ ʟʘ-

ʙʨʫʜʥʶʶʪʴ ʜʦʚʢʽʣʣʷ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʩʢʣʘʩʪʠ ʧʣʘʥ ʦʧʪʠʤʽʟʘʮʽʾ ʦʢʨʝʤʠʭ 

ʤʘʨʰʨʫʪʽʚ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʾ ʜʝʷʢʠʭ ʪʠʧʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ.  

ɼʨʫʛʠʡ ʤʦʜʫʣʴ ʜʦʟʚʦʣʷʻ: 

ï ʚʝʩʪʠ ʦʙʣʽʢ ʧʝʨʝʤʽʱʝʥʥʷ ʪʨʘʥʩʧʦʨʪʫ; 

ï ʚʠʷʚʣʷʪʠ ʧʦʨʫʰʝʥʥʷ ʧʽʜ ʯʘʩ ʨʦʙʦʯʠʭ ʟʤʽʥ; 

ï ʩʢʣʘʜʘʪʠ ʛʨʘʬʽʢ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ; 

ï ʦʪʨʠʤʫʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʦ ʢʦʞʥʦʤʫ ʟ ʪʠʧʽʚ ʪʨʘʥʩ-

ʧʦʨʪʫ, ʤʘʨʰʨʫʪʫ ʪʘ ʟʫʧʠʥʮʽ. 

ʉʪʘʪʫʩ ʪʨʘʥʩʧʦʨʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʯʦʪʠʨʴʦʭ ʩʮʝʥʘʨʽʾʚ: 

ï ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʧʨʠʩʫʪʥʽʡ ʥʘ ʤʘʨʰʨʫʪʽ ʙʝʟ ʧʦʨʫʰʝʥʴ; 

ï ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʧʨʠʩʫʪʥʽʡ ʥʘ ʤʘʨʰʨʫʪʽ ʟ ʧʦʨʫʰʝʥʥʷʤʠ; 

ï ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʟʽʡʰʦʚ ʟ ʤʘʨʰʨʫʪʫ, ʥʝ ʧʨʠʧʠʥʠʚʰʠ ʚʠʢʦ-

ʥʘʥʥʷ ʟʘʚʜʘʥʥʷ; 

ï ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʟʽʡʰʦʚ ʟ ʤʘʨʰʨʫʪʫ, ʧʨʠʧʠʥʠʚʰʠ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʥʷ. 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ  ʜʘʥʠʭ  ʱʦʜʦ  ʧʝʨʝʤʽʱʝʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʬʦʨ-

ʤʫʻʪʴʩʷ ʨʦʟʢʣʘʜ ʧʨʠʙʫʪʪʷ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʢʦʞʥʫ ʟʫʧʠʥʢʫ ʤʘʨʰʨʫʪʫ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʨʫʛʦʛʦ ʤʦ-

ʜʫʣʷ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʬʘʢʪʠ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʽ ʥʝʩ-

ʚʦʻʯʘʩʥʽ ʩʭʦʜʞʝʥʥʷ   ʪʨʘʥʩʧʦʨʪʫ   ʟ  ʤʘʨʰʨʫʪʫ ʤʽʩʴʢʠʤ ʛʨʦʤʘʜʩʴʢʠʤ 

ʪʨʘʥʩʧʦʨʪʫ, ʘ ʪʘʢʦʞ ʩʬʦʨʤʦʚʘʥʦ ʛʨʘʬʽʢʠ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʃʷʤʟʽʥ ɸ. ʆ. ɯʤʧʣʝʤʝʥʪʘʮʽʷ ʧʘʨʘʜʠʛʤʠ ʩʽʪʽʣʦʛʽʩʪʠʯʥʠʭ ʨʽʰʝʥʴ 

ʝʬʝʢʪʠʚʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʚ ʫʤʦʚʘʭ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩ-

ʪʫʚʘʥʥʷ / ɸ. ʆ. ʃʷʤʟʽʥ // ʅɼʈ. ï ʄʘʨʽʫʧʦʣʴ: ʇɼʊʋ. ï 2014. ï ʉ. 237. 
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ʂʦʥʪʨʦʣʴ ʚ ʨʝʞʠʤʝ ʦʥ-ʣʘʡʥ ʟʘ ʢʫʨʩʠʨʦʚʘʥʠʝʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʘ ï ʚʘʞʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʫʣʫʯʰʝʥʠʷ ʩʠʪʫʘʮʠʠ ʩ ʧʘʩʩʘʞʠʨʩʢʠʤʠ 
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ʍʦʤʫʪʦʚʩʴʢʠʡ ɸ. ɸ. ʩʪʫʜʝʥʪ, 

ɹʦʣʦʪʽʥʘ ɺ. ɺ. ʘʩʠʩʪʝʥʪ  

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè  

ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɯʅʅʗ ʊʆɺɸʈɸʄʀ ɼʃʗ ʄɸɻɸɿʀʅʋ 

ʈʆɿɽʊʂɸ 

ʉʫʯʘʩʥʠʡ ʩʚʽʪ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦ-

ʣʦʛʽʡ. ɯʥʪʝʨʥʝʪ ʟʘʡʤʘʻ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚ ʞʠʪʪʽ ʣʶʜʝʡ ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʙʽʟʥʝʩʫ, 

ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʦʩʚʽʪʽ.  ɹʝʟʣʽʯ ʩʝʨʚʽʩʽʚ ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʽ ʚʝʜʫʪʴ ʦʥ-

ʣʘʡʥ-ʙʽʟʥʝʩ, ʬʽʨʤʠ ʟʘʩʥʦʚʫʶʪʴ  ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʠ, ʱʦ  ʜʦʧʦʤʘʛʘʻ ʟʥʘʯ-

ʥʦ ʧʽʜʚʠʱʠʪʠ ʚʽʜʩʦʪʦʢ ʧʨʦʜʘʞʽʚ. ɯʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ ʈʦʟʝʪʢʘ ʟʘʩʥʦʚʫʚʘʚ-

ʩʷ ʷʢ ʧʨʦʻʢʪ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʣʘʩʥʦʾ ʧʨʦʜʫʢʮʽʾ ʽ ʥʝ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʜʣʷ ʨʦ-

ʙʦʪʠ ʟ ʽʥʰʠʤʠ ʧʨʦʜʘʚʮʷʤʠ. ʑʦʙ ʜʦʜʘʪʠ ʚʣʘʩʥʠʡ ʪʦʚʘʨ ʚ ʢʘʪʘʣʦʛ ʧʦʪ-

ʨʽʙʥʦ ʚʣʘʩʥʦʨʫʯ ʚʚʦʜʠʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʩʧʠʩʢʠ ʫ ʬʦʨʤʘʪʽ XML, ʱʦ 

ʩʪʚʦʨʶʻ ʪʨʫʜʥʦʱʽ ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝ-

ʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʩʪʚʦʨʝʥʦ ʩʝʨʚʽʩ ʜʣʷ ʨʦʙʦʪʠ ʟ ʪʦʚʘʨʘʤʠ, ʷʢʽ ʤʦʞʥʘ 

ʽʤʧʦʨʪʫʚʘʪʠ ʚ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫ-

ʚʘʥʥʷ XML ʬʘʡʣʽʚ. ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʧʨʦʛʨʘʤʠ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ, ʨʝ-

ʜʘʛʫʚʘʥʥʽ, ʚʠʜʘʣʝʥʥʽ ʪʦʚʘʨʽʚ, ʧʨʠʢʨʽʧʣʝʥʠʭ ʬʘʡʣʽʚ (ʬʦʪʦ, ʚʽʜʝʦ ʤʘʪʝʨʽʘ-

ʣʽʚ), ʘ ʪʘʢʦʞ ʝʢʩʧʦʨʪʽ ʪʘ ʽʤʧʦʨʪʽ ʪʦʚʘʨʽʚ. 

ʊʦʤʫ, ʫ ʧʨʦʮʝʩʽ ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʫ ʧʦʩʣʫʛ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ ʈʦ-

ʟʝʪʢʘ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʧʨʦʜʘʚʮʷʤʠ ʥʘ ʩʘʡʪ ̔ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ ʪʦ-

ʚʘʨʘʤʠ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ ʧʝʚʥʦʛʦ ʤʝʥʝʜʞʝʨʘ ʧʦ ʨʦʙʦʪʽ ʟ ʜʘ-

ʥʠʤʠ ʪʘ ʧʦʪʨʝʙʫʻ ʩʫʯʘʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ, ʱʦ ʟʤʦʞʝ ʘʚʪʦʤʘʪʠ-

ʟʫʚʘʪʠ ʧʨʦʮʝʩ ʩʧʽʚʧʨʘʮʽ ʟʦʚʥʽʰʥʽʭ ʧʨʦʜʘʚʮʽʚ ʟ ʈʦʟʝʪʢʦʶ. ʇʨʦʮʝʩ ʨʫʯ-

ʥʦʛʦ ʚʚʝʜʝʥʥʷ ʚʩʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʚʘʨʫ, ʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʨʝʜʘʛʫʚʘʥʥʷ 

ʘʢʪʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʝʨʝʥʝʩʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʬʦʪʦ-ʤʘ-

ʪʝʨʽʘʣʽʚ ʟʘʡʤʘʻ ʙʘʛʘʪʦ ʯʘʩʫ ʜʣʷ ʚʝʣʠʢʦʛʦ ʩʧʠʩʢʫ ʪʦʚʘʨʽʚ ʥʘ ʧʨʦʜʘʞ. ɸʥʘ-

ʣʽʟʫʶʯʠ ʦʨʛʘʥʽʟʘʮʽʶ ʚʝʜʝʥʥʷ ɯʥʪʝʨʥʝʪ-ʪʦʨʛʽʚʣʽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦ-

ʚʦʢ, ʱʦ ʚ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ ̔Prom.ua  ʢʘʙʽʥʝʪ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘʙʘʛʘʪʦ ʟʨʫʯ-

ʥʽʰʝ. ɼʠʟʘʡʥ ʩʪʦʨʽʥʢʠ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ, ʥʝʤʘʻ ʦʙʤʝʞʝʥʴ ʥʘ ʥʘʟʚʠ, ʫʧ-

ʨʘʚʣʽʥʥʷ ʪʦʚʘʨʘʤʠ ʦʭʦʧʣʶʻ ʚʝʣʠʢʠʡ ʩʧʝʢʪʨ ʦʧʝʨʘʮʽʡ, ʜʦʩʪʫʧʥʠʡ ʽʤʧʦʨʪ 

ʬʘʡʣʽʚ ʫ ʬʦʨʤʘʪʘʭ XML, CSV ʽ ʻ ʙʽʣʴʰ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ. ʇʨʘʮʶʶʯʠ ʟ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ ʈʦʟʝʪʢʘ, ʤʦʞʥʘ ʟʨʦ-

ʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘ ʩʘʡʪʽ ʥʝ ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʰʚʠʜ-

ʢʦʾ ʽʥʪʝʛʨʘʮʽʾ ʟ ʨʝʩʫʨʩʦʤ ʤʘʛʘʟʠʥʫ. ɿʦʢʨʝʤʘ ʚʣʘʩʥʠʡ ʢʘʙʽʥʝʪ ʢʦʨʠʩʪʫ-

ʚʘʯʘ ʨʦʟʨʦʙʣʝʥʠʡ ʣʠʰʝ ʜʣʷ ʯʠʪʘʥʥʷ ʚʽʜʛʫʢʽʚ, ʯʘʪʫ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʧʦʢʫʧ-

ʮʷʤʠ.  

ʈʦʟʨʦʙʣʝʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʴ ʧʨʦʮʝʩ ʧʝʨʝ-

ʥʦʩʫ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʘʦʱʘʜʠʪʴ ʯʘʩ ʨʦʙʦʪʠ ʟ ʨʝʩʫʨʩʦʤ.  



ʉʝʢʮʽʷ 1. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 
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ɻʝʥʚʘʣʴʜʪ ɸ. ʉ. ʩʪʫʜʝʥʪʢʘ, 

ɹʦʣʦʪʽʥʘ ɺ. ɺ. ʘʩʠʩʪʝʥʪ  

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè  

ʈʆɿʈʆɹʂɸ WEB-ʆʈɯɭʅʊʆɺɸʅʆɰ ʉʀʉʊɽʄʀ FREELANCE 

ɹɯʈɾʀ 

ʉʫʯʘʩʥʝ ʞʠʪʪʷ  ʩʪʘʣʦ ʥʘʙʘʛʘʪʦ ʧʨʦʩʪʽʰʠʤ, ʟʘʚʜʷʢʠ ʚʝʣʠʯʝʟʥʦʤʫ 

ʚʥʝʩʢʫ ɯʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʢʦ-

ʨʠʩʪʫʚʘʯʘʤʠ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ɯʥʪʝʨʥʝʪ ʟʜʽʡʩʥʶʻ ʚʝʣʠʯʝʟ-

ʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʩʚʽʪʦʚʠʭ ʢʦʤʧʘʥʽʡ, ʟʤʽʥʶʶʯʠ ʟʘʩʦʙʠ ʚʝʜʝʥʥʷ ʙʽʟ-

ʥʝʩʫ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʧʨʘʮʽ ʫ ʨʝʞʠʤʽ ʦʥʣʘʡʥ, ʥʘʧʨʠʢʣʘʜ, ʩʣʫʞʙʘ ʪʝʭ-

ʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ 24/7, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʻ ʥʦʚʽ ʫʤʦʚʠ ʢʦʥʢʫ-

ʨʝʥʮʽʾ ʤʽʞ ʩʚʽʪʦʚʠʤʠ ʣʽʜʝʨʘʤʠ. ʂʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ɯʥ-

ʪʝʨʥʝʪ ʷʢ ʦʜʠʥ ʟ ʚʘʞʣʠʚʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʪʨʽʙʥʠʭ ʚʽʜʦʤʦʩʪʝʡ 

ʧʨʦ ʧʦʩʣʫʛʠ, ʱʦ ʥʘʜʘʶʪʴʩʷ, ʟʥʘʯʥʦ ʟʨʦʩʣʘ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ. ʑʝ ʚʯʦʨʘ ʧʽʜ 

ʨʦʟʫʤʽʥʥʷʤ çʚʝʩʪʠ ʙʽʟʥʝʩè ʣʶʜʠ ʫʷʚʣʷʣʠ ʚʝʣʠʢʠʡ ʦʬʽʩ,  ʜʝʢʽʣʴʢʘ ʜʝʩʷʪ-

ʢʽʚ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʚʽʜʜʽʣ ʢʘʜʨʽʚ, ʙʫʭʛʘʣʪʝʨʽʶ ʪʦʱʦ, ʘ ʚʞʝ ʩʴʦʛʦʜʥʽ ʥʘʷʚ-

ʥʽʩʪʴ ʚʣʘʩʥʦʛʦ ʩʘʡʪʫ ʚʚʘʞʘʻʪʴʩʷ ʢʨʠʪʝʨʽʻʤ ʩʫʯʘʩʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘʙʦ 

ʬʽʨʤʠ. ʊʦʤʫ, ʩʴʦʛʦʜʥʽ ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ ʜʦʧʦʤʘʛʘʻ ʫ ʨʦʟʚʠʪʢʫ ʙʽʟʥʝʩʫ 

ʷʢ ʽ ʚʝʣʠʢʠʤ ʫʯʘʩʥʠʢʘʤ ʨʠʥʢʫ, ʪʘʢ ʽ ʤʘʣʝʥʴʢʠʤ ʧʽʜʧʨʠʻʤʮʷʤ.  

ɼʣʷ ʪʦʛʦ ʱʦʙ ʥʘʜʘʚʘʪʠ ʩʚʦʾ ʧʦʩʣʫʛʠ ʫ ʚʩʝʩʚʽʪʥʽʡ ʤʝʨʝʞʽ, ʢʦʤʧʘʥʽʷ 

ʧʦʚʠʥʥʘ ʨʦʟʨʦʙʠʪʠ ʩʚʽʡ ʚʣʘʩʥʠʡ ʚʝʙ-ʩʘʡʪ ʘʙʦ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ, ʷʢʠʡ 

ʤʘʻ ʜʦʩʪʫʧ ʜʦ ɯʥʪʝʨʥʝʪʫ. ɼʘʥʠʡ ʧʨʦʜʫʢʪ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠ ʨʦʣʴ ʚʽʟʠʪʽʚ-

ʢʠ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʣʽʻʥʪʘʤʠ ʢʦʥʪʘʢʪʥʠʭ ʜʘʥʠʭ ʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʬʝʨʠ 

ʧʦʩʣʫʛ, ʷʢʫ ʥʘʜʘʻ ʢʦʤʧʘʥʽʷ, ʘ ʪʘʢʦʞ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʘʮʶʚʘʪʠ ʟ ʢʣʽʻʥ-

ʪʘʤʠ ʬʽʨʤʠ. ʅʘʷʚʥʽʩʪʴ ʚʣʘʩʥʦʛʦ ʩʫʯʘʩʥʦʛʦ ʚʝʙ-ʩʘʡʪʫ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ 

ʥʘ ʨʝʧʫʪʘʮʽʶ ʢʦʤʧʘʥʽʾ, ʩʪʚʦʨʶʶʯʠ ʙʽʣʴʰ ʜʦʚʽʨʣʠʚʽ ʚʽʜʥʦʩʠʥʠ ʟ ʢʦʨʠʩ-

ʪʫʚʘʯʘʤʠ. ʊʘʢʦʞ ʜʦʜʘʪʦʢ ʜʦʧʦʤʘʛʘʻ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʘʞʽ ʪʦʚʘʨʫ 

ʙʫʜʫʯʠ ʛʦʣʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʟʘʚʜʘʥʴ 

ʪʘ ʜʦʧʦʤʘʛʘʻ ʦʬʽʩʥʠʤ ʧʨʘʮʽʚʥʠʢʘʤ ʟʥʷʪʠ ʟ ʩʝʙʝ ʯʘʩʪʠʥʫ ʨʦʙʦʪʠ, ʪʘʢʫ ʷʢ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʛʘʣʴʥʽ ʟʘʧʠʪʘʥʥʷ ʧʨʦ ʧʦʩʣʫʛʠ ʪʘ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʤ-

ʧʘʥʽʾ. 

 ʅʘ ʩʴʦʛʦʜʥʽ, ʟ ʨʦʟʚʠʪʢʦʤ ʤʘʣʦʛʦ, ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʝʣʠʢʦʛʦ ʙʽʟʥʝʩʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʩʝʩʚʽʪʥʴʦʾ ʤʝʨʝʞʽ, ʝʢʦʥʦʤʽʯʥʠʡ ʩʪʘʥ ʢʨʘʾʥʠ ʜʝʱʦ ʧʦʢʨʘ-

ʱʠʚʩʷ: ʟô̫ ʚʠʣʠʩʷ ʥʦʚʽ ʨʦʙʦʯʽ ʤʽʩʮʷ ʪʘ ʧʦʩʘʜʠ. ʋʥʽʚʝʨʩʠʪʝʪʠ ʧʦʯʘʣʠ ʚʽʜ-

ʢʨʠʚʘʪʠ ʥʦʚʽ ʬʘʢʫʣʴʪʝʪʠ ʪʘ ʥʘʚʯʘʪʠ ʥʦʚʠʤ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤ ʜʣʷ ʧʦʜʘʣʴ-

ʰʦʛʦ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ. ʊʘʢʦʞ, ʢʦʞʝʥ ʢʦʨʠʩʪʫʚʘʯ ʚʩʝʩʚʽʪʥʴʦʾ ʧʘʚʫ-

ʪʠʥʠ ʦʪʨʠʤʘʚ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚʣʘʰʪʫʚʘʪʠʩʷ ʥʘ ʨʦʙʦʪʫ ʚʽʜʜʘʣʝʥʦ: ʧʨʘ-

ʮʶʚʘʪʠ ʥʘ ʢʦʤʧʘʥʽʶ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʽʥʰʦʤʫ ʤʽʩʮʽ, ʘʙʦ ʥʘʚʽʪʴ ʢʨʘʾʥʽ. 
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ʊʘʢ ʩʘʤʦ, ʥʘ ʩʴʦʛʦʜʥʽ, ʚʠʩʣʽʚ çʟʘʨʦʙʣʷʪʠ ʥʘ ʨʝʢʣʘʤʽè ʧʨʠʜʙʘʚ ʜʝʱʦ ʽʥ-

ʰʠʡ ʩʝʥʩ. ʅʘ ʟʤʽʥʫ ʟʚʠʯʥʦʾ ʚʩʽʤ ʨʝʢʣʘʤʠ ʟ ʛʘʟʝʪ ʪʘ ʪʝʣʝʨʝʢʣʘʤʠ ʧʨʠʡ-

ʰʦʚ ʥʦʚʠʡ ʨʽʟʥʦʚʠʜ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʧʨʦʩʫʚʘʥʥʷ ʪʦʚʘʨʽʚ ï ʯʝʨʝʟ ɯʥʪʝʨ-

ʥʝʪ. ʈʦʟʨʦʙʥʠʢʠ ʜʦʜʘʪʢʽʚ ʰʚʠʜʢʦ ʟʨʦʟʫʤʽʣʠ ʫʩʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʦʚʦʛʦ 

ʟʘʩʦʙʫ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʦʯʘʣʠ ʘʢʪʠʚʥʦ ʟʘʨʦʙʣʷʪʠ ʥʘ ʨʝʢʣʘʤʽ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʩʬʝʨʽ ʟʘʡʥʷʪʦʩʪʽ ʪʘ 

ʧʘʩʠʚʥʠʡ ʜʦʭʽʜ ʚʽʜ ʨʝʢʣʘʤʠ, ʩʫʯʘʩʥʠʡ ʩʚʽʪ ʩʪʚʦʨʶʻ ʚʩʝ ʙʽʣʴʰʝ ʚʝʙ- ʪʘ 

ʤʦʙʽʣʴʥʠʭ- ʜʦʜʘʪʢʽʚ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʪʘʢ ʟʚʘʥʠʤ çʬʨʠʣʘʥʩʝʨʘʤè (ʚʽʣʴ-

ʥʦʥʘʡʤʘʥʮʷʤ, ʷʢʽ ʰʫʢʘʶʪʴ ʨʦʙʦʪʫ ʩʘʤʦʩʪʽʡʥʦ)  ʪʘ ʟʘʤʦʚʥʠʢʘʤ (ʪʽ, ʭʪʦ 

ʧʨʦʧʦʥʫʶʪʴ ʨʦʙʦʪʫ) ʫʢʣʘʜʘʪʠ ʤʽʞ ʩʦʙʦʶ ʥʝʦʬʽʮʽʡʥʫ ʟʛʦʜʫ ʧʨʦ ʚʠʢʦ-

ʥʘʥʥʷ ʧʨʦʻʢʪʫ ʪʘ ʚʯʘʩʥʦʾ ʚʠʧʣʘʪʠ ʫʟʛʦʜʞʝʥʦʾ ʟʘʟʜʘʣʝʛʽʜʴ ʦʧʣʘʪʠ ʧʨʘʮʽ. 

ʆʙô̒ ʜʥʘʚʰʠ ʢʨʠʪʝʨʽʡ ʤʘʩʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʽʥʪʝʨʝʩ ʣʶʜʝʡ ʫ ʦʪʨʠ-

ʤʘʥʽ/ʥʘʜʘʥʥʽ ʨʦʙʦʪʠ, ʤʠ ʩʪʚʦʨʶʻʤʦ ʧʦʪʫʞʥʫ  ʚʝʙ-ʩʠʩʪʝʤʫ,  ʷʢʘ ʥʘʜʘʻ 

ʧʦʩʣʫʛʠ ʟʨʫʯʥʦʛʦ, ʰʚʠʜʢʦʛʦ ʪʘ ʥʘʜʽʡʥʦʛʦ ʧʦʰʫʢʫ ʟʘʤʦʚʣʝʥʴ ʜʣʷ ʬʨʠ-

ʣʘʥʩʝʨʽʚ ʪʘ ʾʭ ʩʪʚʦʨʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʦʙʦʪʦʜʘʚʮʷʤʠ. 

ʆʪʞʝ, ʤʝʪʘ ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʽʨʪʫʘʣʴʥʦʛʦ ʨʠʥʢʫ 

ʧʨʘʮʽ ʪʘ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʘʣʫʯʠʪʠ ʚʩʝ ʙʽʣʴʰʝ ʢʦʨʠʩʪʫʚʘ-

ʯʽʚ ʧʨʘʮʶʚʘʪʠ ʦʥʣʘʡʥ, ʘʥʘʣʽʟ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ, ʘ ʪʘʢʦʞ ʾʭ ʧʦʜʘʣʴʰʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʩʠʩʪʝʤʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʇʨʦʚʝʜʝʥʘ ʥʘʤʠ ʜʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ ʧʦʣʷʛʘʻ ʫ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ 

ʚʞʝ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ ʪʘ ʤʝʪʦʜʽʚ ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʊʘʢʦʞ 

ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʪʘ ʚʽʜʙʽʨ ʥʘʡʙʽʣʴʰ ʧʨʘʢʪʠʯʥʠʭ ʪʘ ʩʫʯʘʩʥʠʭ ʧʨʦʛ-

ʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʝʙ-ʩʠʩʪʝʤʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʥʘʰʦʾ ʧʨʘʮʽ ʻ 

ʨʦʟʨʦʙʢʘ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʚʝʙ-ʜʦʜʘʪʢʫ ʜʣʷ ʧʦʰʫʢʫ ʨʦʙʦʪʠ, ʧʨʦʚʝʜʝʥʥʷ ʜʦ-

ʩʣʽʜʞʝʥʴ. ɺʝʣʠʢʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʤʠ ʙʫʣʦ ʥʘʜʘʥʦ ʜʦʩʣʽʜʞʝʥʥʷʤ ʚʧʨʦʚʘ-

ʜʞʝʥʥʷ ʨʝʢʣʘʤʠ ʥʘ ʩʘʡʪ ʪʘ  ʨʦʟʨʘʭʫʥʦʢ ʩʪʘʙʽʣʴʥʦʛʦ ʜʦʭʦʜʫ ʚʽʜ ʤʘʨʢʝ-

ʪʠʥʛʫ.  

ʆʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ, ʷʢʫ ʤʠ ʩʪʘʚʠʣʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤʠ, ʙʫʣʦ 

ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʚʝʙ-ʜʦʜʘʪʢʫ, ʷʢʠʡ ʙʠ ʟʘʜʦʚʽʣʴʥʠʚ ʫʩʽ ʧʦʪʨʝʙʠ ʢʦ-

ʨʠʩʪʫʚʘʯʽʚ ʫ ʩʬʝʨʽ ʧʦʰʫʢʫ ʨʦʙʦʪʠ online ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʩʭ̔ ʪʝʥʜʝʥʮʽʡ 

ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʨʦʙʢʠ ʜʠʟʘʡʥʫ ʚʝʙ-ʜʦʜʘʪʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʘʤʠ ʦʪʨʠʤʘʥʦ ʛʦʪʦʚʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ, ʘ ʩʘʤʝ ʙʽʨʞʫ ʬʨʠʣʘʥʩʫ, 

ʬʫʥʢʮʽʦʥʘʣ ʷʢʦʾ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ ʚ ʫʤʦʚʘʭ 

ʧʦʰʫʢʫ ʨʦʙʦʪʠ online. ʈʝʘʣʽʟʘʮʽ ʁʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʘ ʩʘʤʝ ʙʽʨʞʠ 

ʬʨʠʣʘʥʩʫ, ʟʜʽʡʩʥʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ ʩʫʯʘʩʥʠʡ ʪʘ ʰʚʠʜʢʠʡ ʚ ʨʦʙʦʪʽ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ. 

ʆʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʥʘʤʠ ʩʝʨʚʽʩ ʜʦʧʦʤʦʞʝ ʰʚʠʜʢʦ ʪʘ ʷʢʽʩʥʦ ʚʠʢʦʥʫʚʘʪʠ 

ʧʦʰʫʢ ʨʦʙʦʪʠ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʚʨʘʭʦʚʫʶʯʠ ʚʩʽ ʚʠʤʦʛʠ ʩʫʯʘʩʥʦʛʦ ʩʫʩ-

ʧʽʣʴʩʪʚʘ ʪʘ ʚ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ 

online. 
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ɻʨʘʙʘʨ ʆ. ɯ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ, 

ʃʠʩʦʛʦʨ ʖ. ɯ. ʩʪʘʨ.h ʚʠʢʣʘʜʘʯ, 

ʉʢʘʯʢʦʚ ɺ. ʆ. ʩʪʘʨʰ. ʚʠʢʣʘʜʘʯ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ɸʅɸʃɯɿ ʄɽʊʆɼɯɺ ʆʇʀʉʋ ʊɽʂʉʊʋʈ ɼʃʗ ɺɽɹ-ʉɽʈɺɯʉʋ 

ɺɯɿʋɸʃʔʅʆɻʆ ʈʆɿʇɯɿʅɸɺɸʅʅʗ ʉʆʈʊɯɺ ʈʆʉʃʀʅ 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʧʨʦʻʢʪʫ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʚʝʙ-ʩʝʨʚʽʩʫ ʜʣʷ ʨʦʟʧʽʟʥʘ-

ʚʘʥʥʷ ʨʦʩʣʠʥ ʟʘ ʟʦʙʨʘʞʝʥʥʷʤ. ɺʠʩʦʢʦʷʢʽʩʥʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ 

ʨʦʩʣʠʥ ï ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ ʜʣʷ ʢʦʤʧôʁ ʪʝʨʘ ʯʝʨʝʟ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʚʠʛʣʷʜ 

ʽ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ ʨʦʩʣʠʥ. ʄʠ ʨʦʟʛʣʷʜʘʻʤʦ ʩʪʘʥ ʩʫʯʘʩʥʦʾ ʟʘʜʘʯʽ ʨʦʟ-

ʧʽʟʥʘʚʘʥʥʷ ʨʦʩʣʠʥ, ʚʽʜ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʦʩʣʠʥ, ʢʦʥʢʨʝʪʥʠʭ ʦʨʛʘʥʽʚ ʨʦʩ-

ʣʠʥʠ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʦʩʣʠʥ çʚ ʜʠʢʽʡ ʧʨʠʨʦʜʽè. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʦʩʣʠʥ ʻ ʜʨʽʙʥʦ-

ʟʝʨʥʠʩʪʠʤ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʤ ʟʘʚʜʘʥʥʷʤ ʟ ʚʠʩʦʢʦʶ ʤʽʥʣʠʚʽʩʪʶ ʤʽʞ ʢʣʘ-

ʩʘʤʠ ʪʘ ʯʘʩʪʦ ʥʝʟʥʘʯʥʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʤʽʞ ʢʣʘʩʘʤʠ, ʷʢʽ ʯʘʩʪʦ 

ʧʦʚô̫ ʟʘʥʽ ʟ ʪʘʢʩʦʥʦʤʽʯʥʦʶ ʽʻʨʘʨʭʽʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ. ɯʥʪʝʨʝʩ ʜʦ ʤʝʪʦ-

ʜʽʚ ʚʽʟʫʘʣʴʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʦʩʣʠʥ ʚʠʨʽʩ ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ ʯʝʨʝʟ ʟʨʦʩʪʘʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʦʩʥʘʱʝʥʽ ʢʘʤʝʨʘʤʠ ʪʘ ʨʦʟʚʠʪʢʦʤ ʤʝʨʝʞʽ ɯʥʪʝʨ-

ʥʝʪ. ʉʘʤʝ ʞ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʦʩʣʠʥ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ, ʤʘʡʞʝ ʙʝʟ ʚʠʥʷʪʢʽʚ, 

ʷʢ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʬʦʪʦʛʨʘʬʽʡ, ʱʦ ʟʦʙʨʘʞʫʶʪʴ ʚʠʢʣʶʯʥʦ ʧʝʚʥʠʡ ʦʨʛʘ-

ʥʽʟʤ ʨʦʩʣʠʥʠ, ʪʘʢʽ ʷʢ ʢʚʽʪʢʘ, ʢʦʨʘ, ʬʨʫʢʪʠ, ʣʠʩʪ ʘʙʦ ʾʭ ʢʦʤʙʽʥʘʮʽʷ. ʈʦʟ-

ʧʽʟʥʘʚʘʥʥʷ ʣʠʩʪʽʚ ʩʪʘʣʦ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʨʦʩʣʠʥ, ʽ ʚ ʣʽʪʝʨʘʪʫʨʽ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʞʣʠʚʦʩʪʝʡ.  

ʆʜʥʠʤ ʟ ʭʦʨʦʰʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʣʠʩʪʽʚ ʻ SIFT 

(Scale-invariant feature transform), ʤʝʪʦʜʽʚ-ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, 

ʤʦʤʝʥʪʥʠʭ ʽʥʚʘʨʽʘʥʪʽʚ, ʤʦʤʝʥʪʽʚ ʟʝʨʥʽʢʝ ʪʘ ʧʦʣʷʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

ʌʫʨô̒  [1]. 

Pl@ntNet ï ʮʝ ʩʠʩʪʝʤʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʦʩʣʠʥ ʥʘ ʦʩʥʦʚʽ ʚʤʽʩʪʫ. ʎʝ 

ʩʧʽʣʴʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ [2], ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʤʽʥʫ 

ʬʦʪʦʛʨʘʬʽʷʤʠ ʪʘ ʧʦʰʫʢʫ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʫʩʪʘʥʦʚʦʢ. ɺʦʥʘ ʙʫʣʘ ʨʦʟ-

ʨʦʙʣʝʥʘ ʚʯʝʥʠʤʠ ʯʦʪʠʨʴʦʭ ʬʨʘʥʮʫʟʴʢʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ 

(Cirad, INRA, INRIA ʪʘ IRD) ʪʘ ʤʝʨʝʞʽ TelaBotanica. ɹʘʟʘ ʜʘʥʠʭ ʜʝʨʝʚʘ 

ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʟʦʙʨʘʞʝʥʴ ʩʝʨʝʜʦʚʠʱʘ 

ʧʨʦʞʠʚʘʥʥʷ, ʢʚʽʪʦʢ, ʬʨʫʢʪʽʚ, ʣʠʩʪʷ ʪʘ ʢʦʨʠ. ɸʣʛʦʨʠʪʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴʩʷ ʫ ʚʝʙ-ʩʣʫʞʙʽ ʚʠʟʥʘʯʝʥʥʷ Pl@ntNet ʪʘ ʾʭ ʪʦʯʥʽʩʪʴ ʥʝ ʧʫʙʣʽʯʥʦ 

ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʽ. ʊʝʢʩʪʫʨʥʘ ʽʥʬʦʨʤʘʮʽʷ ʻ ʚʘʞʣʠʚʦʶ ʦʟʥʘʢʦʶ ʜʣʷ ʨʦʟ-

ʧʽʟʥʘʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʨʦʩʣʠʥ. ʊʝʢʩʪʫʨʥʠʡ ʘʥʘʣʽʟ ʻ ʟʘʛʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ 

ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ. ʉʘʤʫ ʪʝʢʩʪʫʨʫ ʚʘʞʢʦ ʚʠʟʥʘʯʠʪʠ. 
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ɭ ʨʽʟʥʽ ʚʠʟʥʘʯʝʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʪʝʢʩʪʫʨʠ, ʘʣʝ ʚʦʥʠ ʯʘʩʪʦ ʥʝ ʤʘʶʪʴ ʬʦʨ-

ʤʘʣʴʥʦʩʪʽ ʪʘ ʧʦʚʥʦʪʠ.   

 ɼʣʷ ʪʦʛʦ, ʱʦʙ ʦʧʠʩʘʪʠ ʪʝʢʩʪʫʨʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ ʚʽʟʝʨʫʥʢʘ ʪʘ 

ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʟʦʙʨʘʞʝʥʥʽ, ʥʝʦʙʭʽʜʥʠʡ ʦʧʠʩ, ʽʥʚʘʨʽʘʥʪʥʠʡ ʜʣʷ ʦʙʝʨʪʘʥʥʷ 

ʪʘ ʤʘʩʰʪʘʙʫ. ɼʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʞ ʧʦʪʨʽʙʥʝ ʝʬʝʢʪʠʚʥʝ 

ʦʙʯʠʩʣʝʥʥʷ. ʅʠʞʯʝ ʧʨʠʚʝʜʝʤʦ ʦʜʠʥ ʟ ʤʝʪʦʜʽʚ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩ-

ʪʫʨ. 

ɿʘʚʝʨʰʝʥʦ ʣʦʢʘʣʴʥʝ ʧʦʜʚʽʡʥʝ ʟʦʙʨʘʞʝʥʥʷ ʪʘ  ʛʽʩʪʦʛʨʘʤʘ ʌʫʨô̒ . 

ɺʧʝʨhʝ ʦʧʠʩ ʦʧʠʩʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʣʦʢʘʣʴʥʠʭ ʜʚʽʡʢʦʚʠʭ ʰʘʙʣʦʥʽʚ 

(LBP). ɿʘʛʘʣʴʥʠʡ ʦʧʝʨʘʪʦʨ LBP ʣʦʢʘʣʴʥʦ ʦʙʯʠʩʣʶʻ ʦʟʥʘʢʠ ʚʽʜʤʽʥʥʦʩ-

ʪʝʡ ʤʽʞ ʮʝʥʪʨʘʣʴʥʠʤ ʧʽʢʩʝʣʝʤ ʽ ʡʦʛʦ P ʩʫʩʽʜʽʚ ʧʦ ʢʦʣʫ ʨʘʜʽʫʩʘ R .  ɿ  

ʬʫʥʢʮʽʻʶ ʟʦʙʨʘʞʝʥʥʷ f (x ,y) ʪʘ ʪʦʯʢʘʤʠ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ (xp,yp) : 

ὒὄὖȟ ὼȟώ В ίὪὼȟώ Ὢὼȟώ ςȟίᾀ
ρȡὭὪ ᾀ π
  πȡέὸὬὩὶύὭίὩ

   (1) 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʽʥʚʘʨʽʘʥʪʥʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʤʠ ʧʨʠʡʤʘʻʤʦ ʪʘʢ ʟʚʘʥʽ 

ʌʫʨô̒-ʬʫʥʢʮʽʾ ʛʽʩʪʦʛʨʘʤʠ LBP (LBP-HF). LBP-HF ʦʧʠʩʫʶʪʴ ʛʽʩʪʦʛʨʘʤʫ 

ʨʽʚʥʦʤʽʨʥʠʭ ʚʽʟʝʨʫʥʢʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʝʬʽʮʽʻʥʪʠ ʜʠʩʢʨʝʪʥʦʛʦ ʧʝ-

ʨʝʪʚʦʨʝʥʥʷ ʌʫʨô̒  (DFT). ʋʥʽʬʽʢʦʚʘʥʽ LBP ï ʮʝ ʰʘʙʣʦʥʠ ʟ ʤʘʢʩʠʤʫʤ 2 

ʧʨʦʩʪʦʨʦʚʠʤʠ ʧʝʨʝʭʦʜʘʤʠ (ʧʦʙʽʪʦʚʽ 0-1 ʟʤʽʥʠ). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʦʩʪʠʭ 

ʽʥʚʘʨʽʘʥʪʽʚ ʦʙʝʨʪʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ LBP, ʷʢʠʡ ʦʙô̒ ʜʥʫʻ ʚʩʽ ʦʜʥʦʨʽʜ-

ʥʽ ʚʽʟʝʨʫʥʢʠ ʟ ʪʘʢʠʤ ʩʘʤʠʤ ʯʠʩʣʦʤ 1s ʚ ʦʜʠʥ ʢʦʥʪʝʡʥʝʨ, ʬʫʥʢʮʽʾ LBP-

HF ʟʙʝʨʽʛʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʽʜʥʦʩʥʝ ʦʙʝʨʪʘʥʥʷ ʰʘʙʣʦʥʽʚ.  

ʋ ʛʣʠʙʠʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʥʷʭ ʻ ʧʦʰʠʨʝʥʦʶ ʧʨʘʢʪʠʢʦʶ ʥʘʚ-

ʯʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʤʝʨʝʞ ʥʘ ʨʽʟʥʠʭ (ʘʣʝ ʥʝ ʦʙʦʚô̫ ʟʢʦʚʦ ʚʟʘʻʤʦʚʠʢʣʶʯʥʠʭ) 

ʧʽʜʤʥʦʞʠʥʘʭ ʥʘʚʯʘʣʴʥʠʭ ʜʘʥʠʭ. ɺʠʟʥʘʯʝʥʥʷ ʚʠʜʽʚ ʨʦʩʣʠʥ ʟ ʬʦʪʦʛʨʘʬʽʡ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʢʩʪʫʨʥʦʛʦ ʚʠʟʥʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʷʛʪʠ ʜʦʚʦʣʽ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʠ ʮʴʦʤʫ ʟʙʝʨʽʛʘ-

ʶʯʠ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʚʠʤʦʛʠ ʥʝʚʝʣʠʢʠʤʠ. ʎʝ ʨʦʙʠʪʴ ʡʦʛʦ ʧʨʠʜʘʪʥʠʤ ʜʣʷ 

ʦʙʨʦʙʢʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʽ ʜʘʻ ʟʤʦʛʫ ʨʦʟʨʦʙʠʪʠ ʚʝʙ-ʩʝʨʚʽʩ ʜʣʷ ʤʦʙʽʣʴ-

ʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ 

1. Kumar N, Belhumeur PN, Biswas A, Jacobs DW, Kress WJ, Lopez 

IC, et al. Leafsnap: a computer visionsystem for automatic plant species 

identification. In: ComputervisionïECCV 2012. Springer; 2012. p. 502ï516. 

2. Go±au H, Bonnet P, Joly A, Bakiĺ V, Barbe J, Yahiaoui I, et al. Pl@nt 
net mobile app. In: Proceedings of the 21st acminternational conference on 

multimedia. ACM; 2013. p. 423ï424. 
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ʄʝʣʴʥʠʢʦʚ ʆ. ʖ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ  

ɼʦʥʙʘʩʴʢʘ ʜʝʨʞʘʚʥʘ ʤʘʰʠʥʦʙʫʜʽʚʥʘ ʘʢʘʜʝʤʽʷ, ʤ. ʂʨʘʤʘʪʦʨʩʴʢ 

ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʈɽɿʋʃʔʊɸʊʋ ʂʆʄɸʅɼʀ ɺ ɻʈɯ çʑʆ? ɼɽ? 

ʂʆʃʀ?è ɿɸ ɼʆʇʆʄʆɻʆʖ ʐʊʋʏʅʀʍ ʅɽʁʈʆʅʅʀʍ ʄɽʈɽɾ 

ʂʦʤʘʥʜʘ ʜʣʷ ʫʯʘʩʪʽ ʫ ʛʨʽ çʑʦ? ɼʝ? ʂʦʣʠ?è [1] ʬʦʨʤʫʻʪʴʩʷ ʟʘ 

ʧʨʘʚʠʣʘʤʠ [2] ʽ ʧʦʚʠʥʥʘ ʤʘʪʠ ʚ ʩʢʣʘʜʽ ʥʝ ʙʽʣʴʰʝ 6 ʦʩʽʙ ʥʘ ʢʦʞʥʫ ʛʨʫ. 

ʇʨʠ ʚʥʝʩʝʥʥʽ ʟʤʽʥ ʜʦ ʩʢʣʘʜʫ ʽʩʥʫʶʯʦʾ ʢʦʤʘʥʜʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʫʤʽʪʠ, ʷʢ 

ʮʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪ ʾʾ ʛʨʠ.  

ʆʩʢʽʣʴʢʠ ʧʠʪʘʥʥʷ ʚ ʛʨʽ ʧʨʠʧʫʩʢʘʶʪʴ ʥʝ çʧʨʷʤʝ ʟʥʘʥʥʷè, ʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʜʘʪʥʦʩʪʝʡ ʛʨʘʚʮʷ, ʢʨʠʪʝʨʽʡ ʚʽʜʙʦʨʫ ʟʘ 

ʨʽʚʥʝʤ ʝʨʫʜʠʮʽʾ ʥʝ ʻ ʝʬʝʢʪʠʚʥʠʤ, ʧʨʘʚʠʣʴʥʘ ʚʽʜʧʦʚʽʜʴ ʤʦʞʝ ʙʫʪʠ 

ʟʥʘʡʜʝʥʘ ʪʽʣʴʢʠ ʰʣʷʭʦʤ ʦʙʛʦʚʦʨʝʥʥʷ ʚʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ. ʆʯʝʚʠʜʥʦ, ʱʦ 

ʜʣʷ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʟʤʽʥ ʫ ʩʢʣʘʜʽ ʢʦʤʘʥʜʠ ʥʘ ʨʝʟʫʣʴʪʘʪ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʩʫʯʘʩʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ï ʤʝʪʦʜ ʰʪʫʯʥʠʭ 

ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ [3]. ɺ ʥʘʷʚʥʦʩʪʽ ʻ ʜʘʥʽ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʫʯʘʩʪʽ ʢʦʤʘʥʜʠ 

ɼɼʄɸ çɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʨʽʰʝʥʥʷè ʚ ʝʪʘʧʘʭ ʩʠʥʭʨʦʥʥʠʭ ʪʫʨʥʽʨʽʚ ʃʋʂ 

(ʉʊ) ʟ 2011 ʨʦʢʫ ʡ ʤʽʩʴʢʠʭ ʪʫʨʥʽʨʽʚ (ɻʊ) ʟ 2017 ʨʦʢʫ. ɺʩʽ ʪʫʨʥʽʨʠ 

ʧʨʦʭʦʜʠʣʠ ʟʘ ʻʜʠʥʠʤʠ ʧʨʘʚʠʣʘʤʠ, ʽ ʥʘ ʢʦʞʥʦʤʫ ʙʫʣʦ ʟʘʜʘʥʦ ʨʽʚʥʦ 45 

ʧʠʪʘʥʴ. ʆʩʥʦʚʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟ ʢʦʞʥʦʛʦ ʟʤʘʛʘʥʥʷ ʤʽʩʪʠʪʴ: ʨʝʟʫʣʴʪʘʪ 

ʢʦʤʘʥʜʠ (ʯʠʩʣʦ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ); ʨʝʟʫʣʴʪʘʪ ʣʽʜʝʨʘ (ʢʨʘʱʝ ʯʠʩʣʦ 

ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʥʘ çʧʣʦʱʘʜʮʽè); ʩʝʨʝʜʥʽʡ ʨʝʟʫʣʴʪʘʪ (ʩʝʨʝʜʥʻ 

ʘʨʠʬʤʝʪʠʯʥʝ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʥʘ çʧʣʦʱʘʜʮʽè). ʊʘʢʦʞ ʻ ʜʘʥʽ ʧʨʦ 

ʛʨʘʚʮʽʚ ï ʫʯʘʩʥʠʢʽʚ ʢʦʞʥʦʛʦ ʝʪʘʧʫ. ʆʯʝʚʠʜʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʙʩʦʣʶʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʤʦʞʝ ʘʜʝʢʚʘʪʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʩʠʪʫʘʮʽʶ, 

ʦʩʢʽʣʴʢʠ ʥʘ ʢʦʞʥʦʤʫ ʪʫʨʥʽʨʽ ʙʫʣʦ ʨʽʟʥʝ ʯʠʩʣʦ ʢʦʤʘʥʜ ʨʽʟʥʦʛʦ ʨʽʚʥʷ 

ʧʽʜʛʦʪʦʚʢʠ, ʜʦ ʪʦʛʦ ʞ ʚʩʽ ʝʪʘʧʠ ʛʦʪʦʚʠʣʠ ʨʽʟʥʽ ʨʝʜʘʢʪʦʨʠ. 
ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʘʪʠ ʧʦʢʘʟʥʠʢʠ: ʚʽʜʥʦʰʝʥʥʷ ʨʝ-

ʟʫʣʴʪʘʪʫ ʢʦʤʘʥʜʠ ʜʦ ʩʝʨʝʜʥʴʦʛʦ; ʚʽʜʥʦʰʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʢʦʤʘʥʜʠ ʜʦ ʨʝ-
ʟʫʣʴʪʘʪʫ ʧʝʨʝʤʦʞʮʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʙʫʜʝ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʨʽʚʝʥʴ ʫʯʘʩʥʠʢʽʚ 
ʪʫʨʥʽʨʫ ʪʘ ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ ʧʠʪʘʥʴ. ɿʘʜʘʯʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʥʘ ʩʬʦʨ-
ʤʫʣʶʚʘʪʠ ʪʘʢ: ʟʘ ʥʘʷʚʥʠʤ ʜʘʥʠʤʠ ʧʨʦ ʛʨʘʚʮʽʚ ʥʘ ʢʦʥʢʨʝʪʥʫ ʛʨʫ ʩʧʨʦʛ-
ʥʦʟʫʚʘʪʠ ʚʽʜʥʦʩʥʠʡ ʨʝʟʫʣʴʪʘʪ ʢʦʤʘʥʜʠ ʥʘ ʮʽʡ ʛʨʽ. ʋʯʘʩʪʴ ʛʨʘʚʮʽʚ ʬʽʢ-
ʩʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ çʯʘʩʪʢʠè ʚʥʝʩʢʫ ʚ ʨʝʟʫʣʴʪʘʪ ʢʦʤʘʥʜʠ. ʉʫʤʘ çʯʘʩʪʦʢè 
ʚʩʽʭ ʛʨʘʚʮʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʽʚʥʽʡ ʦʜʠʥʠʮʽ (ʨʠʩ. 1). ɿʘʜʘʯʫ ʚʠʨʽʰʫʻʤʦ ʤʝ-
ʪʦʜʦʤ ʰʪʫʯʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ʗʢ ʤʦʜʝʣʴ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʚʠʙʠ-
ʨʘʻʤʦ ʜʚʦʰʘʨʦʚʠʡ ʧʝʨʩʝʧʪʨʦʥ. ʆʮʽʥʢʘ ʢʨʘʱʦʛʦ ʯʠʩʣʘ ʥʝʡʨʦʥʽʚ ʫ ʩʭʦʚʘ-
ʥʦʤʫ ʰʘʨʽ ʧʨʦʚʝʜʝʤʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʦʤʫ ʥʝʨʽʚʥʽʩʪʴ [3]. ɺʝʣʠʯʠʥʫ 
ʩʭʦʚʘʥʦʛʦ ʰʘʨʫ ʧʨʠʡʤʝʤʦ ʨʽʚʥʠʤ 5 ʥʝʡʨʦʥʘʤ. ʊʠʧ ʘʢʪʠʚʘʮʽʡʥʦʾ ʬʫʥʢ-
ʮʽʾ ï ʩʠʛʤʦʜʾʘ. ʅʘʚʯʘʥʥʷ ʤʝʨʝʞʽ ʧʨʦʚʦʜʠʪʴʩʷ ʤʝʪʦʜʦʤ ʟʚʦʨʦʪʥʦʛʦ ʧʦ-
ʰʠʨʝʥʥʷ ʧʦʤʠʣʦʢ. 
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ʈʠʩ. 1. ʆʙʨʦʙʣʝʥʽ ʜʘʥʽ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʢʦʤʘʥʜʠ 

ɸʨʭʽʪʝʢʪʫʨʘ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ, ʱʦ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ 
ʥʘ ʨʠʩ. 2.  

 
ʈʠʩ. 2. ɻʨʘʬ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ MLP-11-5-2 

ʈʦʟʨʘʭʫʥʦʢ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʫ ʩʝʨʝʜʦʚʠʱʽ Deductor Studio, 
ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʩʘʥʽ ʚ [5]. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʃʽʛʘ ʫʢʨʘʾʥʩʴʢʠʭ ʢʣʫʙʽʚ ï ʃʋʂ. URL: http://luk.org.ua/ 
(20.01.2020) 

2. ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʩʦʩʪʘʚʠ ʢʦʤʘʥʜ-ʫʯʘʩʥʠʮʴ ʏʝʤʧʽʦʥʘʪʫ ʋʢʨʘʾʥʠ ʧʦ 
ʩʧʦʨʪʠʚʥʦʤʫ ʚʘʨʽʘʥʪʫ ʛʨʠ çʑʦ? ɼʝ? ʂʦʣʠ?è ʙʝʟ ʦʙʤʝʞʝʥʥʷ ʚʽʢʫ. URL: 
http://luk.org.ua/documents/polozhenie-o-sostavah (20.01.2020). 

3. ʂʘʣʣʘʥ ʈ. ʆʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʄ.: çɺʠʣʴ-
ʷʤʩè. 2001. 288 ʩ. 

4. ʄʝʣʴʥʠʢʦʚ ɸ.ʖ. ʆ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʦ-
ʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʤʘʥʜʳ ʧʦ ʠʛʨʝ 
çʏʪʦ? ɻʜʝ? ʂʦʛʜʘ?è ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʝʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʝʡʨʦʤʝʨʝʞʥʽ  
ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ  ʅʄʊʽɿ-2018: ʟʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʚʩʝ-
ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʅʝʡʨʦʤʝʨʝ-
ʞʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ  ʅʄʊʽɿ-2018è  / ʟʘ ʟʘʛ. ʨʝʜ. ʉ.ɺ.ʂʦʚʘ-
ʣʝʚʩʴʢʦʛʦ. ʂʨʘʤʘʪʦʨʩʴʢ: ɼɼʄɸ. 2018. ʉ. 71-74. 
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09.04.2016 3ʉʊ1516ɼɻʄɸ 10 7,67 11 1,30378096 0,90909 0,20 0,20 0,20 0,00 0,00 0,20 0,00 0,00 0,00 0,00 0,20

05.11.2016 1ʉʊ1617ɼɻʄɸ 12 8,38 14 1,43198091 0,85714 0,20 0,20 0,20 0,00 0,00 0,20 0,00 0,00 0,00 0,00 0,20

21.01.2017 2ʉʊ1617ɼɻʄɸ 11 8,11 12 1,35635018 0,91667 0,17 0,17 0,17 0,00 0,00 0,17 0,00 0,00 0,00 0,00 0,33

18.03.2017 3ʉʊ1617ɼɻʄɸ 14 11,13 16 1,25786164 0,875 0,17 0,17 0,17 0,00 0,00 0,17 0,00 0,00 0,00 0,00 0,33

04.11.2017 1ɻʊ1718ʌʠʝʩʪʘ18 16,4 24 1,09756098 0,75 0,20 0,20 0,00 0,00 0,20 0,00 0,00 0,00 0,00 0,00 0,40

18.11.2017 1ʉʊ1718ɼɻʄɸ 17 12,67 17 1,34175217 1 0,17 0,00 0,17 0,00 0,17 0,00 0,00 0,00 0,00 0,00 0,50

16.12.2017 2ɻʊ1718ʌʠʝʩʪʘ21 19,67 30 1,06761566 0,7 0,17 0,17 0,17 0,00 0,17 0,00 0,00 0,00 0,00 0,00 0,33

27.01.2018 2ʉʊ1718ɼɻʄɸ 9 9,44 19 0,95338983 0,47368 0,17 0,17 0,17 0,00 0,17 0,00 0,00 0,00 0,00 0,00 0,33

10.02.2018 3ɻʊ1718ʌʠʝʩʪʘ17 17,3 28 0,98265896 0,60714 0,20 0,00 0,00 0,00 0,20 0,20 0,00 0,00 0,00 0,00 0,40

10.03.2018 3ʉʊ1718ɼɻʄɸ 15 10,44 19 1,43678161 0,78947 0,17 0,17 0,17 0,00 0,17 0,17 0,00 0,00 0,00 0,00 0,17

31.03.2018 4ɻʊ1718ʌʠʝʩʪʘ17 14,78 25 1,15020298 0,68 0,25 0,00 0,00 0,00 0,25 0,25 0,00 0,00 0,00 0,00 0,25

02.06.2018 5ɻʊ1718ʌʠʝʩʪʘ29 21 29 1,38095238 1 0,17 0,17 0,17 0,17 0,17 0,00 0,00 0,00 0,00 0,00 0,17

29.09.2018 1ɻʊ1819ʌʠʝʩʪʘ20 10,78 20 1,85528757 1 0,25 0,25 0,25 0,25 0,00 0,00 0,00 0,00 0,00 0,00 0,00

03.11.2018 2ɻʊ1819ɼʂʠʊ 21 15,56 22 1,3496144 0,95455 0,20 0,00 0,20 0,20 0,20 0,00 0,20 0,00 0,00 0,00 0,00

17.11.2018 1ʉʊ1819ɼɻʄɸ 16 15,43 22 1,03694102 0,72727 0,17 0,17 0,17 0,00 0,17 0,00 0,00 0,17 0,00 0,00 0,17

15.12.2018 3ɻʊ1819ɼʂʠʊ 17 14,86 20 1,14401077 0,85 0,20 0,20 0,20 0,20 0,00 0,00 0,00 0,00 0,00 0,00 0,20

19.01.2019 2ʉʊ1819ɼɻʄɸ 13 11,6 15 1,12068966 0,86667 0,17 0,17 0,17 0,17 0,00 0,17 0,00 0,00 0,00 0,00 0,17

09.02.2019 4ɻʊ1819ɼɻʄɸ 21 14,6 23 1,43835616 0,91304 0,17 0,17 0,17 0,17 0,00 0,17 0,00 0,00 0,00 0,00 0,17

09.03.2019 3ʉʊ1819ɼɻʄɸ 11 7 16 1,57142857 0,6875 0,17 0,17 0,17 0,00 0,17 0,00 0,00 0,17 0,00 0,00 0,17

30.03.2019 5ɻʊ1819ʌʠʝʩʪʘ20 11 20 1,81818182 1 0,17 0,17 0,17 0,17 0,00 0,17 0,00 0,00 0,00 0,00 0,17

27.04.2019 6ɻʊ1819ʌʠʝʩʪʘ28 20,4 28 1,37254902 1 0,17 0,17 0,17 0,17 0,00 0,00 0,00 0,17 0,00 0,00 0,17

15.06.2019 7ɻʊ1819ɼʂʠʊ 6 6,43 13 0,93312597 0,46154 0,17 0,00 0,17 0,00 0,17 0,17 0,00 0,17 0,00 0,17 0,00

28.09.2019 1ɻʊ1920ɼʂʠʊ 18 15,1 21 1,19205298 0,85714 0,17 0,00 0,00 0,17 0,17 0,17 0,00 0,00 0,17 0,17 0,00

26.10.2019 2ɻʊ1920ɼʂʠʊ 19 14,6 24 1,30136986 0,79167 0,17 0,17 0,00 0,17 0,17 0,17 0,00 0,00 0,17 0,00 0,00

16.11.2019 1ʉʊ1920ɼɻʄɸ 18 10,3 18 1,74757282 1 0,17 0,17 0,00 0,00 0,17 0,17 0,00 0,17 0,17 0,00 0,00

14.12.2019 3ɻʊ1920ɼʂʠʊ 19 12,4 22 1,53225806 0,86364 0,17 0,17 0,00 0,00 0,17 0,17 0,17 0,00 0,17 0,00 0,00
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ʋɼʂ 004.8:796 

ʄʝʣʴʥʠʢʦʚ ʆ. ʖ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʂʘʜʘʮʴʢʠʡ ʄ. ɸ., ʩʪʫʜʝʥʪ  
ɼʦʥʙʘʩʴʢʘ ʜʝʨʞʘʚʥʘ ʤʘʰʠʥʦʙʫʜʽʚʥʘ ʘʢʘʜʝʤʽʷ, ʤ. ʂʨʘʤʘʪʦʨʩʴʢ 

ɿɸɼɸʏɯ ɺʀɿʅɸʏɽʅʅʗ ɼɸʃʔʅʆʉʊɯ ʇʆʃʔʆʊʋ ʗɼʈɸ 

ʐʃʗʍʆʄ ʅɽʁʈʆʄɽʈɽɾɽɺʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ ɿ 

ʋʈɸʍʋɺɸʅʅʗʄ ʇɸʈɸʄɽʊʈɯɺ ʉʇʆʈʊʉʄɽʅɯɺ ʊɸ 

ɼʆɼɸʊʂʆɺʀʍ ʌɸʂʊʆʈɯɺ 

ʋ ʬʽʟʠʯʥʽʡ ʢʫʣʴʪʫʨʽ ʪʘ ʩʧʦʨʪʽ ʰʪʫʯʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ 

ʚʠʢʦʨʠʩʪʘʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʨʪʠʚʥʠʭ ʟʤʘʛʘʥʴ 

[1-2]. ɺ [3] ʥʘʚʦʜʷʪʴʩʷ ʜʘʥʽ ʧʨʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʠʟʢʠ ʩʧʦʨʪʩʤʝʥʽʚ (ʚʽʢ, 

ʨʽʩʪ, ʤʘʩʘ ʪʽʣʘ, ʤʝʪʦʜ ʤʝʪʘʥʥʷ), ʘ ʪʘʢʦʞ ʾʭʥʽ ʩʧʦʨʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ 

(ʧʦʯʘʪʢʦʚʘ ʰʚʠʜʢʽʩʪʴ ʧʦʣʴʦʪʫ ʷʜʨʘ, ʢʫʪ ʤʝʪʘʥʥʷ, ʚʠʩʦʪʘ ʚʽʜʨʠʚʫ ʚʽʜ 

ʨʫʢʠ ʡ ʚʽʜʩʪʘʥʴ ʧʦʣʴʦʪʫ). ɹʫʣʦ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʟʘʜʘʯʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ: 

ʟʘ ʥʘʷʚʥʠʤʠ ʜʘʥʠʤʠ ʧʨʦ ʚʽʢ, ʨʽʩʪ, ʤʘʩʫ ʪʽʣʘ ʘʪʣʝʪʘ, ʘ ʪʘʢʦʞ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʦʣʴʦʪʫ ʷʜʨʘ ʚʠʟʥʘʯʠʪʠ ʜʘʣʴʥʽʩʪʴ ʮʴʦʛʦ ʧʦʣʴʦʪʫ. ʎʶ 

ʟʘʜʘʯʫ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʤʝʪʦʜʦʤ ʰʪʫʯʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʚ [4], ʦʜʥʘʢ 

ʪʘʤ ʥʝ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ, ʱʦ, ʧʦ-ʧʝʨʰʝ, ʢʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʻ 

ʪʘʢʦʞ çʜʦʚʞʠʥʘ ʩʪʨʠʙʢʘè ʡ çʜʠʩʪʘʥʮʽʷ ʥʽʛ ʫ ʧʦʟʠʮʽʾ ʚʽʜʰʪʦʚʭʫʚʘʥʥʷè, 

ʘ ʧʦ-ʜʨʫʛʝ, ʫ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʦʢʘʟʥʠʢʠ, ʘʣʝ ʡ 

ʧʝʨʝʣʽʢ ʬʘʢʪʦʨʽʚ. 

ɺʠʜʽʣʠʤʦ ʧô̫ ʪʴ ʟʘʚʜʘʥʴ, ʢʦʞʥʝ ʟ ʷʢʠʭ ʟʘ ʥʘʷʚʥʠʤ ʜʘʥʠʤʠ ʧʨʦ ʚʽʢ, 

ʨʽʩʪ, ʤʘʩʫ ʪʽʣʘ ʘʪʣʝʪʘ ʪʘ ʽʥʰʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʦʚʠʥʥʦ ʚʠʟʥʘʯʠʪʠ 

ʜʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʷʜʨʘ, ʦʜʥʘʢ ʧʝʨʝʣʽʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʢʦʞʥʦʤʫ 

ʚʠʧʘʜʢʫ ʙʫʜʝ ʨʽʟʥʠʤ. 

1. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʚʩʽ ʯʦʣʦʚʽʢʠ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ çʐʚʠʜʢʽʩʪʴ-ʢʫʪ-

ʚʠʩʦʪʘè ʽ ʙʝʟ ʨʦʟʧʦʜʽʣʫ ʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʫ ʪʝʭʥʽʢʫ ʤʝʪʘʥʥʷ (ʬʘʢʪʠʯʥʦ 

ʤʦʜʝʣʴ ʽʟ [4]). 

2. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʚʩʽ ʯʦʣʦʚʽʢʠ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ çʐʚʠʜʢʽʩʪʴ-ʢʫʪ-

ʚʠʩʦʪʘè ʽ ʙʝʟ ʨʦʟʧʦʜʽʣʫ ʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʫ ʪʝʭʥʽʢʫ ʤʝʪʘʥʥʷ, ʘʣʝ ʟ ʜʦ-

ʜʘʚʘʥʥʷʤ ʥʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʡʜʝʥʦʛʦ ʷʜʨʦʤ ʚʽʜʩʪʘʥʽ ʨʦʟʛʦʥʫ ʩʧʦʨʪ-

ʩʤʝʥʦʤ. 

3. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʚʩʽ ʞʽʥʢʠ ʙʝʟ ʨʦʟʧʦʜʽʣʫ ʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʫ ʪʝʭ-

ʥʽʢʫ ʤʝʪʘʥʥʷ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʡʜʝʥʦʛʦ ʷʜʨʦʤ ʚʽʜʩʪʘʥʽ. 

4. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʯʦʣʦʚʽʢʠ ʟ ʪʝʭʥʽʢʦʶ ʤʝʪʘʥʥʷ çGlideè ʟ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʘʤʠ çʐʚʠʜʢʽʩʪʴ-ʢʫʪ-ʚʠʩʦʪʘè ʽ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʡʜʝʥʦʾ ʷʜʨʦʤ ʚʽʜʩ-

ʪʘʥʽ. 

5. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʯʦʣʦʚʽʢʠ ʡ ʞʽʥʢʠ ʟ ʪʝʭʥʽʢʦʶ ʤʝʪʘʥʥʷ çGlideè ʟ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʡʜʝʥʦʛʦ ʷʜʨʦʤ ʚʽʜʩʪʘʥʽ. 
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ʂʦʞʥʝ ʟʘʚʜʘʥʥʷ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʤʝʪʦʜʘʤʠ ʟ [5], ʉʝʨʝʜʥʽ ʪʦʯʥʦʩʪʽ (ʩʝ-

ʨʝʜʥʽ ʧʦʤʠʣʢʠ ï ʚʽʜʭʠʣʝʥʥʷ) ʫʩʽʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1.  

ʊʦʯʥʽʩʪʴ ʢʦʞʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ɿʘʜʘʯʘ ʉʪʘʪʴ ʊʝʭʥʽʢʘ 
ʉʝʨʝʜʥʷ 

ʪʦʯʥʽʩʪʴ [ʤ] 

ʉʝʨʝʜʥʷ 

ʪʦʯʥʽʩʪʴ [%] 

1 ʏʦʣ. ɹʫʜʴ-ʷʢʘ 0,004632 0,0216% 

2 ʏʦʣ. ɹʫʜʴ-ʷʢʘ 0,003464 0,0163% 

3 ɾʽʥ. ɹʫʜʴ-ʷʢʘ 0,003627 0,0192% 

4 ʏʦʣ. Glide 0,375513 1,7144% 

5 ʋʩʽ Glide 0,682436 3,3280% 

 

ɹʫʣʦ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʤʦʜʝʣʽ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʫʩʽ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʰʪʦʚʭʘʥʥʷ ʷʜʨʘ (ˉ2 ʡ ˉ3),  ʧʦʢʘʟʫʶʪʴ ʥʝʙʘʛʘʪʦ ʙʽʣʴʰʝ ʚʠʩʦʢʫ 

ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ, ʯʠʤ ʤʦʜʝʣʴ, ʟʘʩʥʦʚʘʥʘ ʪʽʣʴʢʠ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

çʐʚʠʜʢʽʩʪʴ-ʢʫʪ-ʚʠʩʦʪʘè (ˉ1). ʋ ʪʦʡ ʞʝ ʯʘʩ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʱʦ ʚʠʟʥʘ-

ʯʘʶʪʴ ʜʘʣʴʥʽʩʪʴ ʢʠʜʢʘ ʚ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ, ʨʽʟʥʽ, ʱʦ ʜʦʚʦʜʠʪʴ ʤʦʜʝʣʴ 

ˉ5. ɿʥʘʯʥʘ ʚʝʣʠʯʠʥʘ ʧʦʤʠʣʢʠ ʚ ʤʦʜʝʣʽ ˉ4 ʧʦʷʩʥʶʻʪʴʩʷ ʤʘʣʠʤ ʯʠʩʣʦʤ 

ʧʨʠʢʣʘʜʽʚ ʜʣʷ ʥʘʚʯʘʥʥʷ ʤʝʨʝʞʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʂʘʩʶʢ ʉ. ʊ., ɺʘʭʪʦʤʦʚʘ ɽ. ʄ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʝ. 

ʅʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ çʋʯʝʥʳʝ ʟʘʧʠʩʢʠè. 2013. ˉ 12 (106).  

ʉ.72-77. 

2. ʂʨʫʪʠʢʦʚ ɸ. ʂ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʭ ʚʠʜʘʭ ʩʧʦʨʪʘ ʩ ʧʦʤʦʱʴʶ ʦʙʦʙʱʝʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʦʡ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. 2018. ˉ12. ʉ. 22-26. ï URL: 

https://moluch.ru/archive/198/48884/ 

3. Wilko Schaa. Biomechanical Analysis of the Shot Put at the 2009 

IAAF World Championships in Athletics. New Studies in Athletics. ˉ 3-4. 

2010.  ʉ.9-21. ï  URL: https://www.researchgate.net/publication/265661202 

4. ʄʝʣʴʥʠʢʦʚ ɸ. ʖ., ʂʘʜʘʮʢʠʡ ʅ. ɸ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʩʝʪʝ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʦʨʪʩ-

ʤʝʥʘ-ʤʝʪʘʪʝʣʷ ʷʜʨʘ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʢʦʤʧôʁ ʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʽ ʪʝʭʥʦ-

ʣʦʛʽʾ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʦʩʚʽʪʽ: ʩʪʘʥ, ʜʦʩʷʛʥʝʥʥʷ, ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ: 

ʤʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ Internet-ʢʦʥʬʝʨʝʥʮʽʾ. 

ʏʝʨʢʘʩʠ. 2019. ʉ. 87-89. 
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ʋɼʂ 004.4, 004.05  
ɺʘʩʠʣʝʚʩʴʢʠʡ ɺ. ʆ., ʩʪʫʜʝʥʪ,  

ʈʦʤʘʥʶʢ ʆ. ɺ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʅɽɼʆʃɯʂʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʄʆɼʋʃʔʅʆɻʆ ʊɽʉʊʋɺɸʅʅʗ 

ʗʂ ʆʉʅʆɺʅʆɰ ʊɽʍʅʆʃʆɻɯɰ ʊɽʉʊʋɺɸʅʅʗ 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ, ʮʽʣʽ ʪʘ ʩʢʣʘʜʥʦʩʪʽ, ʢʦʞʝʥ ʧʨʦʛʨʘʤʥʠʡ 

ʧʨʦʻʢʪ ʧʽʜʣʷʛʘʻ ʪʝʩʪʫʚʘʥʥʶ. ʄʦʜʫʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ, ʘʙʦ ʶʥʽʪ-ʪʝʩʪʫ-

ʚʘʥʥʷ ï ʧʨʦʮʝʩ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʽʟʦʣʴʦʚʘʥʦ ʧʝʨʝʚʽʨʠʪʠ ʢʦ-

ʞʝʥ ʦʢʨʝʤʠʡ ʤʦʜʫʣʴ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ. ʆʢʨʝʤʠʡ ʪʝʩʪ ʧʠʰʝʪʴʩʷ ʜʣʷ ʢʦʞ-

ʥʦʾ ʥʝʪʨʠʚʽʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʘʙʦ ʤʝʪʦʜʫ. ʊʘʢʝ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʩʥʦ 

ʰʚʠʜʢʦ ʧʝʨʝʚʽʨʠʪʠ ʯʠ ʥʝ ʧʨʠʟʚʝʣʘ ʯʝʨʛʦʚʘ ʟʤʽʥʘ ʢʦʜʫ ʜʦ ʨʝʛʨʝʩʽʾ, ʪʦʙʪʦ 

ʧʦʷʚʽ ʥʦʚʠʭ ʧʦʤʠʣʦʢ ʫ ʚʽʜʪʝʩʪʦʚʘʥʠʭ ʤʦʜʫʣʷʭ ʜʦʜʘʪʢʫ, ʘ ʪʘʢʦʞ ʜʦʟʚʦ-

ʣʷʻ ʚʠʷʚʣʷʪʠ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʫʩʫʚʘʪʠ ʪʘʢʽ ʧʦʤʠʣʢʠ [1]. 

ʄʦʜʫʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʪʝʩ-

ʪʫʚʘʥʥʷ, ʯʝʨʝʟ ʱʦ ʩʴʦʛʦʜʥʽ ʙʽʣʴʰʽʩʪʴ ʨʦʟʨʦʙʥʠʢʽʚ ʧʨʘʛʥʫʪʴ ʧʦʢʨʠʪʠ 

ʶʥʽʪ-ʪʝʩʪʘʤʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʤʦʜʫʣʽʚ ʩʚʦʾʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢ-

ʪ̔ ʚ. ʇʨʦʪʝ ʥʝ ʥʘ ʢʦʞʥʦʤʫ ʧʨʦʻʢʪʽ ʪʘ ʥʝ ʜʣʷ ʢʦʞʥʦʛʦ ʤʦʜʫʣʷ ʤʦʞʣʠʚʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʶʥʽʪ-ʪʝʩʪʫʚʘʥʥʷ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ 

ʤʦʜʫʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʻ: 

1. ʅʝʦʙʭʽʜʥʽʩʪʴ ʪʝʩʪʫʚʘʥʥʷ ʩʢʣʘʜʥʦʛʦ ʢʦʜʫ. ɹʘʛʘʪʦ ʟʘʜʘʯ ʚ ʧʨʦʛʨʘ-

ʤʫʚʘʥʥʽ ʤʘʶʪʴ ʢʦʤʙʽʥʘʪʦʨʥʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʙʪʦ ʚʠʭʽʜʥʠʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝ 

ʥʘʙʫʚʘʪʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ. ʋ ʚʠʧʘʜʢʫ ʟ ʙʫʣʝʚʦʶ ʟʤʽʥʥʦʶ ʮʝ ʣʠʰʝ ʜʚʘ ʚʘ-

ʨʽʘʥʪʠ, ʘʣʝ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʧʨʘʮʶʚʘʪʠ ʜʝʨʝʚʦ, ʘʙʦ ʽʥʰʫ ʩʢʣʘʜʥʫ ʩʪʨʫʢ-

ʪʫʨʫ ʜʘʥʠʭ, ʚʘʨʽʘʥʪʽʚ ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʤʦʞʝ ʙʫʪʠ ʥʝʟʣʽʯʝʥʥʦ ʙʘ-

ʛʘʪʦ. ʂʦʞʝʥ ʪʘʢʠʡ ʚʘʨʽʘʥʪ ʥʝʦʙʭʽʜʥʦ ʦʧʨʘʮʶʚʘʪʠ ʪʘ ʧʝʨʝʚʽʨʠʪʠ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʪʝʩʪʫ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʟʘʡʤʘʻ ʤʽʥʽʤʫʤ 3-5 ʩʪʨʽʯʦʢ ʢʦʜʫ. ɺʠʭʦʜʷʯʠ ʟ 

ʪʦʛʦ, ʱʦ ʥʘ ʧʨʘʢʪʠʮʽ ʥʝʤʦʞʣʠʚʦ ʪʨʘʩʫʚʘʪʠ ʫʩʽ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʚʠʢʦ-

ʥʘʥʥʷ ʧʨʦʛʨʘʤʠ, ʤʦʜʫʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ ʥʝ ʜʦʟʚʦʣʷʻ ʚʽʜʣʦʚʠʪʠ ʫʩʽ ʧʦʤʠʣ-

ʢʠ, ʦʢʨʽʤ ʥʘʡʧʨʦʩʪʽʰʠʭ ʚʠʧʘʜʢʽʚ. 

2. ʆʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʻ ʣʠʰʝ ʧʨʠʙʣʠʟʥʠʤ. ɺ ʤʦʜʫʣʴʥʦʤʫ ʪʝʩʪʫ-

ʚʘʥʥʽ ʢʦʞʝʥ ʦʢʨʝʤʠʡ ʪʝʩʪ ʧʦʚʠʥʝʥ ʧʦʚʝʨʪʘʪʠ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʚʽʜʧʦʚʽʜ-

ʥʽʩʪʴ ʦʯʽʢʫʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʜʦ ʦʪʨʠʤʘʥʦʛʦ. ʎʝ ʩʪʘʻ ʥʝʤʦʞʣʠʚʠʤ, ʢʦʣʠ 

ʥʝ ʤʦʞʥʘ ʟʘʚʯʘʩʥʦ ʟʥʘʪʠ ʷʢʠʡ ʨʝʟʫʣʴʪʘʪ ʻ ʦʯʽʢʫʚʘʥʠʤ ʟʘ ʧʝʚʥʠʭ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ, ʷʢ ʥʘʧʨʠʢʣʘʜ ʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ, ʘʙʦ ʟʘ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʜʦʙʫʚʘʥʥʷ ʜʘʥʠʭ [2].  

3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʫ, ʱʦ ʧʨʘʮʶʻ ʟʽ ʩʠʩʪʝʤʦʶ. ʂʦʜ, ʱʦ ʧʦʪʨʝʙʫʻ 

ʚʟʘʻʤʦʜʽʾ ʽʟ ʘʧʘʨʘʪʥʠʤʠ ʧʦʨʪʘʤʠ, ʪʘʡʤʝʨʘʤʠ ʘʙʦ ʽʥʰʠʤʠ ʥʝʩʪʘʙʽʣʴʥʠʤʠ 

ʯʘʩʪʠʥʘʤʠ ʩʠʩʪʝʤʠ ʜʫʞʝ ʩʢʣʘʜʥʦ ʧʝʨʝʚʽʨʠʪʠ ʚ ʽʟʦʣʴʦʚʘʥʦʤʫ ʩʪʘʥʽ. ɺ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʙʽʣʴʰ ʘʙʩʪʨʘʢʪʥʠʭ 
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ʟʘʩʦʙʽʚ ʪʘ ʽʤʽʪʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʧʘʨʘʪʥʠʭ ʪʘ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ, ʭʦʯʘ 

ʡ ʮʝ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʧʦʚʥʽʩʪʶ ʧʦʚʪʦʨʠʪʠ ʯʘʩʪʦ ʥʝʚʠʟʥʘʯʝʥʠʡ ʩʪʘʥ 

ʩʠʩʪʝʤʠ. 

4. ʇʦʤʠʣʢʠ ʚ ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ. ʄʦʜʫʣʴʥʝ ʪʝʩʪʫ-

ʚʘʥʥʷ ʥʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ, ʦʩʢʽʣʴʢʠ ʚʽʜʙʫʚʘ-

ʻʪʴʩʷ ʪʝʩʪ ʢʦʞʥʦʛʦ ʤʦʜʫʣʶ ʦʢʨʝʤʦ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʤʠʣʢʠ ʽʥʪʝʛʨʘʮʽʾ, 

ʩʠʩʪʝʤʥʦʛʦ ʨʽʚʥʷ, ʬʫʥʢʮʽʡ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʤʦʜʫʣʷʭ, ʥʝ ʙʫʜʫʪʴ 

ʚʠʟʥʘʯʝʥʽ. ʆʢʨʽʤ ʮʴʦʛʦ, ʶʥʽʪ-ʪʝʩʪʠ ʥʝ ʧʨʠʜʘʪʥʽ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʰʚʠʜ-

ʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʪʘ ʟʘʛʘʣʴʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤʠ. ɼʣʷ ʮʴʦʛʦ ʤʦʜʫʣʴʥʝ 

ʪʝʩʪʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʽʟ ʽʥʰʠʤʠ ʤʝʪʦʜʠʢʘʤʠ [3]. 

5. ʇʨʠ ʟʘʛʘʣʴʥʦ-ʥʠʟʴʢʽʡ ʢʫʣʴʪʫʨʽ  ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʦʨʠʩʪʽ ʚʽʜ ʤʦʜʫʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʯʽʪʢʦ ʩʣʽʜ-

ʢʫʚʘʪʠ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʪʝʩʪʫʚʘʥʥʷ  ʧʨʦʪʷʛʦʤ  ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʨʦʟʨʦʙʢʠ. ʅʝʦʙʭʽʜʥʦ ʟʙʝʨʽʛʘʪʠ ʟʘʧʠʩʠ ʧʨʦ ʚʩʽ ʧʨʦʚʝʜʝʥʥʽ ʪʝʩʪʠ ʪʘ ʧʨʦ 

ʚʩʽ ʟʤʽʥʠ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʷʢʱʦ ʙʽʣʴʰ ʧʽʟʥʷ ʚʝʨʩʽʷ ʧʨʦʛ-

ʨʘʤʠ ʥʝ ʧʨʦʭʦʜʠʪʴ ʢʦʥʢʨʝʪʥʠʡ ʪʝʩʪ, ʤʦʞʥʘ ʟʚʝʨʥʫʪʠʩʴ ʜʦ ʟʘʧʠʩʽʚ ʽ ʧʝ-

ʨʝʚʽʨʠʪʠ ʥʘ ʷʢʽʡ ʚʝʨʩʽʾ ʮʝʡ ʪʝʩʪ ʚʠʢʦʥʫʚʘʚʩʷ ʽ ʷʢʽ ʟʤʽʥʠ ʙʫʣʠ ʚʥʝʩʝʥʽ, 

ʪʦʙʪʦ ʚʠʷʚʠʪʠ ʟʤʽʥʠ, ʱʦ ʧʨʠʚʝʣʠ ʜʦ ʧʦʤʠʣʢʠ ʽ ʣʝʛʢʦ ʫʩʫʥʫʪʠ ʾʾ. ʗʢʱʦ 

ʽʛʥʦʨʫʚʘʪʠ ʮʽ ʚʠʤʦʛʠ, ʮʝ ʧʨʠʟʚʝʜʝ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʚʞʝ 

ʥʝʤʦʞʣʠʚʦ ʧʝʨʝʚʽʨʠʪʠ, ʘ ʪʦʤʫ ʡ ʚʠʧʨʘʚʠʪʠ. ʂʦʞʝʥ ʫʯʘʩʥʠʢ, ʟʘʜʽʷʥʠʡ ʚ 

ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʝʥ ʥʝʩʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ 

ʟʘʛʘʣʴʥʫ ʪʝʭʥʦʣʦʛʽʶ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʾʾ ʧʽʜʪʨʠʤʢʫ. 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʢʨʘʱʝ ʦʮʽʥʠʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʤʦʜʫʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʷʢ ʻʜʠʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʻʢ-

ʪʫ. 
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https://conferences.vntu.edu.ua/index.php/all-fitki/all -fitki -2020/ 

paper/view/9024 

2. ʖʥʠʪ-ʪʝʩʪʠʨʦʚʘʥʠʝ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://habr.com/ru/post/169381 

3. Unit-testing. [Electronic resource] // ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://en.wik-

ipedia.org/wiki/Unit_testing 

 

 

https://conferences.vntu.edu.ua/index.php/all-fitki/all-fitki-2020/%20paper/view/9024
https://conferences.vntu.edu.ua/index.php/all-fitki/all-fitki-2020/%20paper/view/9024
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ʋɼʂ 004.942 

ʗʨʝʤʯʫʢ ʉ. ɯ., ʢʘʥʜ. ʬʽʟ.-ʤʘʪ. ʥʘʫʢ., ʧʨʦʬʝʩʦʨ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ, 

ʐʫʧʽʢʦʚ ʆ. ɸ., ʘʩʧʽʨʘʥʪ, 

ʂʦʨʥʻʻʚ ɸ. ɸ., ʩʪʫʜʝʥʪ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ɼʈʋɻʀʁ ɸʃɻʆʈʀʊʄ ɻʆʄʆʈɯ ɺ ʈʆɿɺôʗɿɸʅʅɯ ʄɯʅɯʄɸʂʉʅʆɰ 

ɿɸɼɸʏɯ ʈʆɿʄɯʑɽʅʅʗ ɼɾɽʈɽʃ 

ɿʘʜʘʯʽ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʜʞʝʨʝʣ ʚʠʥʠʢʘʶʪʴ ʚ ʙʘ-

ʛʘʪʴʦʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ: ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʦʧʪʠʤʽʟʘʮʽʷ ʨʦʟʤʽ-

ʱʝʥʥʷ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ, ʟʚʫʢʫ), ʚ ʙʫʜʽʚʥʠʮʪʚʽ (ʧʦʰʫʢ ʥʘʡʙʽʣʴʰ ʥʝ-

ʩʧʨʠʷʪʣʠʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʙʫʜʽʚʝʣʴʥʠʭ 

ʩʧʦʨʫʜ ʚʽʜʧʦʚʽʜʥʦ ʚʠʤʦʛʘʤ ɼɹʅ ɺ. 1.2-2:2006 [1]), ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʨʘ-

ʜʽʦʝʣʝʢʪʨʦʥʥʦʾ ʘʧʘʨʘʪʫʨʠ (ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʫ ʤʽʢʨʦʩʭʝʤ), ʪʦʱʦ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘʜʘʯʘ ʪʘʢʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʚ ʦʙʣʘʩʪʽ Ý 

ʜʞʝʨʝʣ ʬʽʟʠʯʥʦʛʦ ʧʦʣʷ ὈȟὭ ɴ ρȡὲ ʥʘ ʬʽʢʩʦʚʘʥʽ ʧʦʩʘʜʢʦʚʽ ʤʽʩʮʷ, ʧʨʠ 

ʷʢʦʤʫ ʤʘʢʩʠʤʘʣʴʥʝ ʽʟ ʟʥʘʯʝʥʴ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʧʦʣʷ ʚ ʟʘʜʘʥʠʭ ʪʦʯʢʘʭ 

ώȟὮɴ ρȡὲ, ʧʦʣʷ ʙʫʜʝ ʥʘʡʤʝʥʰʠʤ. 

ɹʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʥʘʩʪʫʧʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʮʽʻʾ ʟʘʜʘʯʽ [2]. 

ʂʝʨʦʚʘʥʽ ʟʤʽʥʥʽ: 

ὼ
πȟ̠ ̋̚ ̏Ὥ ̓ ̆̅̇̆̑̆̌̏ ̎  ̘̆̐̑̉̈̎́̆̎̆ ̎  ́Ὦ ̓ ̨̗̆̍̒̆
ρȟ̠ ̋̚ ̏Ὥ ̓ ̆̅̇̆̑̆̌̏ ̘̐̑̉̈̎́̆̎̆ ̎  ́Ὦ ̓ ̨̗̆̍̒̆      

 (1). 

ʆʙʤʝʞʝʥʥʷ: 

В ὼ ρȟὭɴ ρȡὲȟ

В ὼ ρȟὮɴ ρȡὲȢ
     (2) 

ʌʫʥʢʮʽʷ ʮʽʣʽ: 

Ὢὼ ÍÁØ
ᶰ ȡ

В В ὧὼ ᴼάὭὲȟ    (3) 

ʜʝ ὅ  ï ʚʢʣʘʜ i-ʛʦ ʜʞʝʨʝʣʘ ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ j-ʤʫ ʧʦʩʘʜʢʦʚʦʤʫ ʤʽʩ-

ʮʽ ʚ ʟʥʘʯʝʥʥʷʭ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʬʽʟʠʯʥʦʛʦ ʧʦʣʷ ʚ ʪʦʯʮʽ ώ . 

ʄʘʪʨʠʮʷ ʚʢʣʘʜʽʚ: 

ὅ
ὧ Ễ ὧ
ể Ệ ể
ὧ Ễ ὧ

ȟὯᶰρȡὑȟ 

ʟʥʘʭʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʨʦʟʚô̫ ʟʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʤʘʪʝʤʘ-

ʪʠʯʥʦʾ ʬʽʟʠʢʠ, ʷʢʽ ʤʘʶʪʴ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

ὴώЎό •ώȟὤȟ 
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ὴώ
‬ό

‬ὲ
Ὤόȿ Ὤόȟ 

ʜʝ 

•ώȟὤ
ὃ ώ ὤ ȟώɴ ὈȟὭɴ ρȡὲ

πȟώ ὈȢ
. 

ʊʘʢ ʷʢ ʥʘʚʝʜʝʥʘ ʟʘʜʘʯʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʬʽʟʠʢʠ ʻ ʣʽʥʽʡʥʦʶ, ʪʦ (1)-(3) ʻ 

ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ. 

ʗʢʱʦ ʚ ʮʽʡ ʤʦʜʝʣʽ ʚʚʝʩʪʠ ʬʫʥʢʮʽʾ 

Ὢὼ ὧὼȟὯᶰρȡὑȟ 

ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʽ 

Ὢὼ ὰᵾ ὧὼȟὯᶰρȡὑȟ 

ʪʦ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ 

Ὂὼȟὰ ὰO άὭὲ    (4) 

В В ὧὼ ὰȟὯᶰρȡὑ

В ὼ ρȟὭɴ ρȡὲ

В ὼ ρȟὮɴ ρȡὲ

   (5) 

ὼ πȟὭɴ ρȡὲȟὮɴ ρȡὲ   (6) 

ὼ ̨̗̌̆ȟὭɴ ρȡὲȟὮɴ ρȡὲ   (7)  

ʝʢʚʽʚʘʣʝʥʪʥʘ ʧʦʧʝʨʝʜʥʽʡ ((1)-(3)). 

ʆʪʨʠʤʘʥʘ ʟʘʜʘʯʘ ʦʧʪʠʤʽʟʘʮʽʾ ʻ ʣʽʥʽʡʥʦʶ ʽ ʯʘʩʪʢʦʚʦ ʮʽʣʦʯʠʩʝʣʴʥʦʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʘʻʤʦ ʟʘʜʘʯʫ ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʜʦ ʨʦʟʚô̫ ʟʘʥʥʷ 

ʷʢʦʾ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʤʝʪʦʜ ʃʝʥʜ ʽ ɼʦʡʛ (ʤʝʪʦʜ ʛʽʣʦʢ ʪʘ ʤʝʞ) ʘ ʪʘʢʦʞ 

ɼʨʫʛʠʡ ʘʣʛʦʨʠʪʤ ɻʦʤʦʨʽ (ʤʝʪʦʜ ʚʽʜʩʽʯʝʥʴ). 

ʄʝʪʦʜ ʛʽʣʦʢ ʪʘ ʤʝʞ ʟʘʟʚʠʯʘʡ ʚʠʪʨʘʯʘʻ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʯʘʩʫ ʪʘ ʦʙô̒ ʤʫ 

ʧʘʤô̫ ʪʽ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯʽ, ʪʦʤʫ ʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʤʝʪʦʜ 

ʚʽʜʩʽʯʝʥʴ. 

ʃʽʪʝʨʘʪʫʨʘ 

[1] ɼɹʅ ɺ.1.2-2:2006 ʉʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 

ʙʫʜʽʚʝʣʴʥʠʭ ʦʙô̒ ʢʪʽʚ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʽ ʚʧʣʠʚʠ. ʅʦʨʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ. ï 

ʂ.: ʄʽʥʙʫʜ ʋʢʨʘʾʥʠ. ï 78ʩ. 

[2] Yaremchuk S.I., Burda P.V., Matuschenko S.S. Algorithm to solve 

a discrete minimax problem of the arrangement of physical field sources // 

Cybernetics and Systems Analysis. ï 2009.   45(5). ï P. 808-817. 
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ʋɼʂ 004.42 

ʊʫʨʯʠʥ ʄ. ɹ., ʩʪʫʜʝʥʪ,  

ʏʠʞʤʦʪʨʷ ʆ. ɺ., ʩʪʘʨʰ. ʚʠʢʣʘʜʘʯ 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ɯʅʌʆʈʄɸʎɯʁʅʆ-ɼʆɺɯɼʂʆɺɸ ʉʀʉʊɽʄɸ ʇʆʐʋʂʋ 

ʄɽɼʀʂɸʄɽʅʊɯɺ 

ʋ ʟʚô̫ ʟʢʫ ʟ ʰʚʠʜʢʦ ʟʨʦʩʪʘʶʯʦʶ ʨʦʣʣʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʬʘʢ-

ʪʠʯʥʦ ʚ ʫʩʽ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʚʧʨʦʚʘʜʞʝʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦ-

ʛʽʾ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʤʝʜʠʮʠʥʘ ʥʘʙʫʣʘ ʩʴʦʛʦʜʥʽ ʘʙʩʦʣʶʪʥʦ ʥʦʚʠʭ ʨʠʩ. ʑʦ-

ʨʦʢʫ ʜʝʨʞʘʚʘ ʚʠʜʽʣʷʻ ʢʦʰʪʠ ʥʘ ʟʘʢʫʧʽʚʣʶ ʤʝʜʠʢʘʤʝʥʪʽʚ. ʉʦʪʥʽ ʣʽʢʘʨʩʴ-

ʢʠʭ ʟʘʩʦʙʽʚ, ʦʧʣʘʯʝʥʠʭ ʜʝʨʞʘʚʦʶ, ʜʦʩʪʫʧʥʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ. ʅʘ 

ʞʘʣʴ, ʧʘʮʽʻʥʪʠ ʥʝ ʟʘʚʞʜʠ ʟʥʘʶʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʙʝʟʢʦʰʪʦʚʥʠʭ ʣʽʢʽʚ ʫ 

ʾʭʥʽʭ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ. 

ʉʘʤʝ ʪʦʤʫ ʥʘʨʘʟʽ ʽʩʥʫʻ ʨʝʘʣʴʥʘ ʧʦʪʨʝʙʘ ʚ ʩʪʚʦʨʝʥʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʧʦʰʫʢʫ, ʷʢʘ ʙ ʥʘʜʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʙʽʣʴʰ ʨʘʮʽʦ-

ʥʘʣʴʥʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʨʦʟʧʦʨʷʜʞʘʪʠʩʷ ʩʚʦʾʤ ʯʘʩʦʤ ʽ ʽʥʰʠʤʠ ʨʝʩʫʨʩʘʤʠ.  

ɼʣʷ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʽʥʩʪʨʫʤʝʥʪʠ: PHP 7.3; 

MySQL; React Native; Apache HTTP-ʩʝʨʚʝʨ; PhpStorm; Genymotion. ɺ 

ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʦʙʨʘʥʦ ʨʝʩʫʨʩ eliky.in.ua.  

ʉʠʩʪʝʤʘ ʨʝʘʣʽʟʦʚʘʥʘ ʫ ʚʠʛʣʷʜʽ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʦʛʦ ʜʦʜʘʪʢʫ ʟ ʛʨʘʬʽʯ-

ʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ. ɺ ʩʝʨʚʝʨʥʽʡ ʯʘʩʪʠʥʽ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʙʘʟʠ ʜʘʥʠʭ ʧʦ API ʟʘʧʠʪʫ ʢʣʽʻʥʪʘ, ʫ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʜʘʥʘ ʩʠʩ-

ʪʝʤʘ ʟʥʘʭʦʜʠʪʴ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʽ ʟʘʚʘʥʪʘʞʫʻ ʾʾ ʟ ʙʘʟʠ ʜʘʥʠʭ ʩʝʨ-

ʚʝʨʘ  ʚ ʢʣʽʻʥʪ ʢʦʨʠʩʪʫʚʘʯʘ (ʜʦʜʘʪʦʢ ʥʘ ʪʝʣʝʬʦʥʽ) ʚ ʥʝʦʙʭʽʜʥʦʤʫ ʬʦʨʤʘʪʽ. 

ʆʥʦʚʣʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʘʢʪʫʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʱʦʪʠʞʥʝʚʦ. 

ʄʦʞʣʠʚʦʩʪʽ ʢʣʽʻʥʪʩʴʢʦʛʦ ʜʦʜʘʪʢʫ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʚʽʨʠʪʠ ʥʘʷʚʥʽʩʪʴ ʥʝ-

ʦʙʭʽʜʥʠʭ ʡʦʤʫ ʤʝʜʠʢʘʤʝʥʪʽʚ ʫ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ, ʧʨʠʜʙʘʥʠʭ ʟʘ ʙʶʜ-

ʞʝʪʥʽ ʢʦʰʪʠ. ɿʨʫʯʥʘ ʩʠʩʪʝʤʘ ʧʦʰʫʢʫ ʜʦʧʦʤʘʛʘʻ ʟʥʘʭʦʜʠʪʠ ʣʽʢʘʨʩʴʢʽ ʟʘ-

ʩʦʙʠ ʷʢ ʟʘ ʪʦʨʛʦʚʦʶ ʥʘʟʚʦʶ, ʪʘʢ ʽ ʟʘ ʘʢʪʠʚʥʦʶ ʨʝʯʦʚʠʥʦʶ, ʨʝʘʣʽʟʦʚʘʥʦ 

ʬʽʣʴʪʨʘʮʽʶ ʟʘ ʨʽʟʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɼʦʜʘʥʘ google map ʟ ʚʽʜʤʽʯʝ-

ʥʠʤʠ ʧʫʥʢʪʘʤʠ ʥʝʚʽʜʢʣʘʜʥʦʾ ʜʦʧʦʤʦʛʠ. ɯʜʝʷ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʨʦʙʦʪʠ ʧʦ-

ʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʙʫʜʝ ʜʦʩʪʫʧʥʘ ʚ ʧʦʪʨʽʙ-

ʥʠʡ ʤʦʤʝʥʪ ʪʘ ʤʽʩʪʠʪʠʤʝ ʚ ʩʦʙʽ ʟʨʫʯʥʽʩʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʰʠʨʦʢʠʡ ʚʠ-

ʙʽʨ ʬʫʥʢʮʽʡ ʜʣʷ ʧʦʰʫʢʫ, ʧʝʨʝʛʣʷʜʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʤʝʜʠʢʘʤʝʥʪʠ ʘʙʦ ʤʝ-

ʜʠʯʥʽ ʟʘʢʣʘʜʠ. ʉʪʨʫʢʪʫʨʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚ ʧʦʜʘʣʴ-

ʰʦʤʫ ʨʦʟʚʠʚʘʪʠ ʩʠʩʪʝʤʫ, ʧʽʜʚʠʱʫʚʘʪʠ ʡʦʛʦ ʷʢʽʩʪʴ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʡʦʛʦ 

ʽʥʰʠʤ ʨʦʟʨʦʙʥʠʢʘʤ. ɺ ʥʘʰʽʡ ʢʨʘʾʥʽ ʧʦʜʽʙʥʽ ʩʠʩʪʝʤʠ ʻ ʩʦʮʽʘʣʴʥʦ ʟʥʘ-

ʯʫʱʽ, ʘʣʝ ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʝʥʽ, ʱʦ ʜʘʻ ʧʨʠʚʽʜ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʦʜʘʣʴ-

ʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʦʢʨʘʱʝʥʴ. 
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ʋɼʂ 004.4:004.9 

ʄʦʱʠʮʴʢʠʡ ʈ. ʖ., ʩʪʫʜʝʥʪ, 

ʏʠʞʤʦʪʨʷ ʆ. ɺ., ʩʪʘʨʰ. ʚʠʢʣʘʜʘʯ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ɯʅʉʊʈʋʄɽʅʊɸʃʔʅɯ ɿɸʉʆɹʀ ɼʃʗ ʈʆɿʈʆɹʂʀ 

ʂʆʄʇôʊɽʈʅʀʍ ɯɻʆʈ 

ɯʛʨʦʚʘ ʽʥʜʫʩʪʨʽʷ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʘʡʙʽʣʴʰ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ. 

ɿʘʨʦʜʠʣʘʩʷ ʚ 70-ʭ ʨʦʢʘʭ ʚʦʥʘ ʟʨʦʩʣʘ ʥʘ ʚʝʣʠʯʝʟʥʫ ʽʥʜʫʩʪʨʽʶ ʨʦʟʚʘʛ ʟ 

ʦʙʦʨʦʪʘʤʠ ʚ ʤʽʣʴʷʨʜʠ ʜʦʣʘʨʽʚ. ʈʦʟʨʦʙʢʦʶ ʽʛʦʨ ʟʘʨʘʟ ʟʘʡʤʘʶʪʴʩʷ ʷʢ ʚʝ-

ʣʠʢʽ ʢʦʤʧʘʥʽʾ (Blizzard Entertainment, Namco, Activision, Bethesda 

Softworks, Rockstar Games), ʪʘʢ ʽ ʥʝʚʝʣʠʢʽ ʬʽʨʤʠ, ʩʧʽʣʴʥʦʪʠ ʽ ʦʢʨʝʤʽ ʽʥʜʽ- 

ʨʦʟʨʦʙʥʠʢʠ. ʇʨʦʛʨʝʩ ʥʝ ʩʪʦʾʪʴ ʥʘ ʤʽʩʮʽ, ʘʧʘʨʘʪʥʘ ʯʘʩʪʠʥʘ ʨʦʟʚʠʚʘʻʪʴʩʷ, 

ʫ ʨʦʟʨʦʙʥʠʢʽʚ ʟôʷʚʣʷʻʪʴʩʷ ʙʽʣʴʰʝ ʩʚʦʙʦʜʠ ʜʣʷ ʪʚʦʨʯʦʩʪʽ ʽ ʩʘʤʦʨʝʘʣʽʟʘ-

ʮʽʾ.  

ʂʦʞʝʥ ʜʝʥʴ ʩʪʚʦʨʶʶʪʴʩʷ ʽ ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʥʦʚʽ ʧʦʪʫʞʥʽ ʽ ʟʨʫʯʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʦʟʨʦʙʢʠ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʻ ʽʛʨʦʚʠʡ ʨʫʰʽʡ, 

ʜʝ ʚʞʝ ʨʝʘʣʽʟʦʚʘʥʽ ʙʘʟʦʚʽ ʬʫʥʢʮʽʾ, ʟʜʘʪʥʽ ʟʚôʷʟʫʚʘʪʠ ʚʦʻʜʠʥʦ ʛʨʘʬʽʢʫ, 

ʟʚʫʢ, ʦʙôʻʢʪʠ ʽ ʾʭ ʨʫʭʠ. 

ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ  ʥʘ  ʚʝʣʠʢʫ  ʢʽʣʴʢʽʩʪʴ  ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʚʽʜ ʨʦʟʨʦʙʥʠʢʘ ʚʩʝ ʦʜʥʦ ʧʦʪʨʽʙʥʘ ʜʫʞʝ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʧʨʘʮʽ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʜʽʡʩʥʦ ʮʽʢʘʚʠʡ ʧʨʦʜʫʢʪ. ʆʜʥʦʟʥʘʯʥʠʤ  ʧʣʶʩʦʤ ʨʦʟ-

ʨʦʙʢʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʠ ʥʘ ʚʞʝ ʛʦʪʦʚʦʤʫ ʽʥʩʪʨʫʤʝʥʪʽ (ʨʫʰʽʾ), ʻ ʰʚʠʜ-

ʢʽʩʪʴ ʨʦʟʨʦʙʢʠ  ʧʨʦʛʨʘʤʥʦʾ ʯʘʩʪʠʥʠ. ʗʢʱʦ ʨʘʥʽʰʝ ʧʨʦʛʨʘʤʽʩʪʫ ʧʦʪʨʽʙʥʦ 

ʙʫʣʦ ʧʠʩʘʪʠ ʙʝʟʣʽʯ ʨʷʜʢʽʚ ʢʦʜʫ, ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  ʧʨʦʩʪʫ ʤʦʞʣʠ-

ʚʩ̔ʪʴ ʧʝʨʝʚʽʨʢʠ ʟʽʪʢʥʝʥʥʷ ʤʽʞ ʜʚʦʤʘ ʦʙôʻʢʪʘʤʠ, ʪʦ ʪʝʧʝʨ ʚʩʽ ʮʽ ʦʙʯʠʩ-

ʣʝʥʥʷ ʨʦʙʣʷʪʴʩʷ ʚʩʴʦʛʦ ʦʜʥʽʻʶ ʢʦʤʘʥʜʦʶ.  ʊʘʢʠʤ ʯʠʥʦʤ, ʽʛʨʦʚʽ ʨʫʰʽʾ 

ʩʠʣʴʥʦ ʩʧʨʦʩʪʠʣʠ ʞʠʪʪʷ ʧʨʦʛʨʘʤʽʩʪʘʤ. ʆʜʥʘʢ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ  ʮʝ ʪʽʣʴʢʠ 

ʦʜʥʘ ʽʧʦʩʪʘʩʴ ʨʦʟʨʦʙʢʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʠ. ʉʪʚʦʨʝʥʥʷ ʷʢʽʩʥʦʛʦ ʽʛʨʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ ʙʫʜʝ  ʪʘʢ ʩʘʤʦ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʩʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʛʨʘ-

ʬʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɯ ʜʦ ʚʩʴʦʛʦ ʽʥʰʦʛʦ, ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ ʷʢʽʩʥʝ 

ʦʟʚʫʯʝʥʥʷ ʛʨʠ. ɿ ʦʩʪʘʥʥʽʤ ʧʨʦʙʣʝʤ ʟʘʟʚʠʯʘʡ ʥʝ ʚʠʥʠʢʘʻ, ʪʘʢ ʷʢ ʚ ʽʥʪʝʨ-

ʥʝʪʽ ʧʦʚʥʦ ʙʝʟʢʦʰʪʦʚʥʠʭ ʟʚʫʢʽʚ ʽ ʤʫʟʠʢʠ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʽʛʦʨ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʥʩʪʨʫʢʪʦʨʠ ʽʛʦʨ.   

ʂʦʥʩʪʨʫʢʪʦʨ ʽʛʦʨ ï ʧʨʦʛʨʘʤʘ, ʷʢʘ ʦʙôʻʜʥʫʻ ʚ ʩʦʙʽ ʽʛʨʦʚʠʡ ʨʫʰʽʡ ʽ 

ʽʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ, ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʝʜʘʢ-

ʪʦʨ ʨʽʚʥʽʚ. ʂʦʥʩʪʨʫʢʪʦʨ ʽʛʦʨ ʦʙôʻʜʥʫʻ ʚ ʩʦʙʽ ʽʛʨʦʚʠʡ ʨʫʰʽʡ ʽ IDE, ʽ ʟʥʘʯ-

ʥʦ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʽʛʦʨ.  

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʦʩʪʘʥʥʽ ʜʚʘ ʨʦʢʠ ʛʨʘʥʴ ʤʽʞ ʽʛʨʦʚʠʤʠ ʨʫ-

ʰʽʷʤʠ ʽ ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ ʽʛʦʨ ʙʫʣʘ ʩʝʨʡʦʟʥʘ ʨʦʟʤʠʪʘ.  ʗʢʱʦ ʨʘʥʽʰʝ ʤʦʞ-
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ʥʘ ʙʫʣʦ ʩʢʘʟʘʪʠ, ʱʦ ʽʛʨʦʚʠʡ ʨʫʰʽʡ ï ʮʝ ʛʦʣʠʡ ʰʤʘʪʦʢ ʢʦʜʫ ʟ ʤʽʥʽʤʘʣʴ-

ʥʠʤ ʥʘʙʦʨʦʤ ʨʝʜʘʢʪʦʨʽʚ (ʘʙʦ ʟʦʚʩʽʤ ʙʝʟ ʥʠʭ)  ʪʘ ʽʥʰʠʭ ʧʨʠʥʘʜ, ʱʦ ʧʦ-

ʣʝʛʰʫʶʪʴ ʞʠʪʪʷ, ʘ ʢʦʥʩʪʨʫʢʪʦʨ ï ʮʝ çʟʘʢʨʠʪʠʡè ʢʦʜ, ʦʙʚʽʰʘʥʠʡ ʚʩʽʣʷ-

ʢʠʤʠ ʚʽʟʫʘʣʴʥʠʤʠ ʨʝʜʘʢʪʦʨʘʤʠ ʪʘ  ʟʘʙʝʟʧʝʯʝʥʠʡ ʧʝʚʥʠʤ ʙʘʟʦʚʠʤ ʢʦʥ-

ʪʝʥʪʦʤ, ʪʦ ʪʝʧʝʨ ʙʘʛʘʪʦ ʽʛʨʦʚʠʭ ʨʫʰʽʾʚ ʩʧʦʚʽʜʫʶʪʴ çʚʽʟʫʘʣʴʥʠʡè ʧʽʜʭʽʜ 

ʜʦ ʩʪʚʦʨʝʥʥʷ ʽʛʦʨ, ʧʽʜʪʨʠʤʫʶʪʴ ʚʩʽʣʷʢʽ ʧʨʠʥʮʠʧʠ drag & drop, ʩʣʘʡʜʝʨʠ, 

ʧʦʚʟʫʥʢʠ, ʚʽʟʫʘʣʴʥʽ ʨʝʜʘʢʪʦʨʠ ʤʘʡʞʝ ʜʣʷ ʚʩʴʦʛʦ ʥʘ ʩʚʽʪʽ ʧʨʠ ʤʽʥʽʤʽʟʘʮʽʾ  

ʨʫʯʥʦʛʦ ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ. ʅʘʡʙʽʣʴʰ ʷʩʢʨʘʚʠʡ ʧʨʠʢʣʘʜ ï ʽʛ-

ʨʦʚʠʡ ʨʫʰʽʡ Unity, ʷʢʠʡ ʜʦ 90% ʨʦʙʦʪʠ ʧʦ ʩʪʚʦʨʝʥʥʶ ʛʨʠ  ʜʦʟʚʦʣʷʻ ʧʨʦ-

ʚʦʜʠʪʠ ʚ ʩʚʦʻʤʫ ʨʝʜʘʢʪʦʨʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʢʽʣʴʢʘ ʟ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʦʟʨʦʙʢʠ: 

Unity ï [1] ʧʣʘʪʬʦʨʤʘ ʨʦʟʨʦʙʢʠ 3D ï ʜʦʜʘʪʢʽʚ ʜʣʷ Mac OS, Windows, 

Xbox, PlayStation, iOS ʽ Android. ɺʦʣʦʜʽʻ ʨʝʜʘʢʪʦʨʦʤ çʟʘʪʦʯʝʥʠʤè ʥʘ ʚʽ-

ʟʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʽʛʦʨ. ʈʦʟʨʦʙʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʤʦʚʽ ʧʨʦ-

ʛʨʘʤʫʚʘʥʥʷ C#, ʱʦ ʜʘʻ ʙʝʟʛʨʘʥʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʪʽʣʝʥʥʷ ʬʘʥʪʘʟʽʡ 

ʨʦʟʨʦʙʥʠʢʽʚ. ɼʦʩʪʫʧʥʘ ʙʝʟʢʦʰʪʦʚʥʘ ʪʘ ʧʨʦʬʝʩʽʡʥʘ ʣʽʮʝʥʟʽʷ (150$ ʚ ʤʽ-

ʩʷʮʴ). ɼʦʙʨʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʜʽ-ʧʨʦʝʢʪʽʚ. 

Unreal Engine ï [2] ʧʦʪʫʞʥʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥ-

ʪʝʨʘʢʪʠʚʥʠʭ 3D ʧʨʦʛʨʘʤ ʪʘ ʽʛʦʨ ʚʠʱʦʛʦ, AAA-ʢʣʘʩʫ. ʈʦʟʨʦʙʢʘ ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C++, ʰʦ ʜʘʻ ʚʝʣʠʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʚʦ-

ʨʝʥʥʷ ʢʨʘʩʠʚʠʭ ʽʛʨʦʚʠʭ ʩʚʽʪʽʚ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʾʭ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ. ɿ 2015 

ʨʦʢʫ Unreal Engine ʩʪʘʚ ʙʝʟʢʦʰʪʦʚʥʠʤ, ʧʨʠ ʫʤʦʚʽ, ʱʦ ʧʨʠʙʫʪʦʢ ʚʽʜ ʜʦ-

ʜʘʪʢʽʚ, ʩʪʚʦʨʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʨʫʰʽʷ ʥʝ ʧʝʨʝʚʠʱʫʻ 3000$ ʟʘ ʢʚʘʨʪʘʣ. ʇʽʜʪ-

ʨʠʤʫʻ ʪʘʢʽ ʧʣʘʪʬʦʨʤʠ ʷʢ Windows, Linux, Mac OS, PlayStation ʪʘ Xbox. 

ɿʛʘʜʘʥʘ ʣʠʰʝ ʤʽʟʝʨʥʘ ʯʘʩʪʠʥʘ ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʛʨʦʚʠʭ 

ʨʫʰʽʾʚ ʽ ʢʦʥʩʪʨʫʢʪʦʨʽʚ ʽʛʦʨ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʢʦʥʩʪ-

ʨʫʢʪʦʨ, ʧʦʪʨʽʙʥʦ ʚʽʜʰʪʦʚʭʫʚʘʪʠʩʷ ʚʽʜ ʥʘʩʪʫʧʥʠʭ ʬʘʢʪʦʨʽʚ ʢʦʥʩʪʨʫʢʪʦ-

ʨʽʚ: ʤʦʞʣʠʚʦʩʪʽ, ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʮʽʥʘ, ʧʽʜʪʨʠʤʢʘ ʟ ʙʦʢʫ ʨʦʟʨʦʙʥʠ-

ʢʽʚ, ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ ʢʦʨʠʩʪʫʚʘʯʽʚ,  ʧʽʜʪʨʠʤʢʘ  ʩʪʦʨʦʥʥʽʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʨʦʟʨʦʙʢʠ, ʧʨʦʩʪʦʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1.  Unity ʜʦʢʫʤʝʥʪʘʮʽʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: https://unity.com/ru/products/core-platform. 

2. Unreal Engine ʜʦʢʫʤʝʥʪʘʮʽʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩ-

ʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://www.unrealengine.com/en-US/features. 

https://unity.com/ru/products/core-platform
https://www.unrealengine.com/en-US/features
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ʋɼʂ 004.42 

ɺʘʩʠʣʠʰʠʥ ʄ. ɯ., ʩʪʫʜʝʥʪ, 

ʏʠʞʤʦʪʨʷ ʆ. ɻ., ʩʪʘʨʰ. ʚʠʢʣʘʜʘʯ 

ɼʝʨʞʘʚʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ʄʆɹɯʃʔʅʀʁ ɼʆɼɸʊʆʂ çAR ʄɽʅʖ ɼʃʗ ʍɸʈʏʆɺʆɻʆ 

ɿɸʂʃɸɼʋè 

ɼʣʷ ʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʱʦ ʞ ʮʝ ʟʘ ʣʽʪʝʨʠ AR. AR ï 

(augumented reality) ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ. ʎʝ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʟʤʽʥʶʚʘʪʠ ʟʚʠʯʘʡʥʫ ʨʝʘʣʴʥʽʩʪʴ ʥʘ ʚʘʰ ʣʘʜ, ʣʠʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʤʝʨʠ 

ʥʘ ʩʤʘʨʪʬʦʥʽ. 

ʇʦʢʠ ʱʦ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʩʤʘʨʪ-

ʬʦʥʘʭ. ʉʘʤʠʡ ʧʨʦʩʪʠʡ ʧʨʠʢʣʘʜ ï ʮʝ ʤʘʩʢʠ ʚ ʜʦʜʘʪʢʫ Instagram, ʷʢʽ ʥʘ-

ʙʠʨʘʶʪʴ ʩʚʦʶ ʧʦʧʫʣʷʨʥʽʩʪʴ ʩ ʢʦʞʥʠʤ ʜʥʝʤ. 

ʗʢ Apple, ʪʘʢ ʽ Google ʚʢʣʘʜʘʶʪʴ ʟʥʘʯʥʽ ʢʦʰʪʠ ʚ ʜʦʧʦʚʥʝʥʫ ʨʝʘʣʴ-

ʥʽʩʪʴ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʨʦʟʚʠʪʦʢ ʙʽʙʣʽʦʪʝʢʠ ARkit (ʚʽʜ Apple) ʪʘ ʙʽʙʣʽʦ-

ʪʝʢʠ ARCore (ʚʽʜ Google). ʎʽ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʘʮʶʚʘʪʠ ʟ ʨʦʟʨʦʙʥʠʢʘʤʠ AR, ʱʦ ʙʫʣʦ ʟʦʚʩʽʤ ʥʝʤʠʩʣʠʤʦ ʢʽʣʴʢʘ ʨʦʢʽʚ 

ʪʦʤʫ. ɸʣʝ ʻ ʦʜʥʘ ʧʨʦʙʣʝʤʘ. ʎʽ ʙʽʙʣʽʦʪʝʢʠ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʣʠʰʝ ʜʝʢʽʣʴ-

ʢʦʤʘ ʪʝʣʝʬʦʥʘʤʠ. ʊʫʪ ʥʘ ʜʦʧʦʤʦʛʫ ʧʨʠʭʦʜʠʪʴ Vuforia. 

Vuforia ï ʮʝ ʧʣʘʪʬʦʨʤʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪ-

ʨʦʾʚ ʨʦʟʨʦʙʣʝʥʘ ʢʦʤʧʘʥʽʻʶ Qualcomm. ʄʦʞʣʠʚʽʩʪʴ ʨʝʻʩʪʨʘʮʽʾ ʟʦʙʨʘ-

ʞʝʥʴ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʽ ʦʨʽʻʥʪʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ 

ʦʙô̒ ʢʪʠ, ʪʘʢʽ, ʷʢ 3D-ʤʦʜʝʣʽ ʽ ʤʝʜʽʘʢʦʥʪʝʥʪ, ʚ ʟʚô̫ ʟʮʽ ʟ ʨʝʘʣʴʥʠʤʠ ʦʙʨʘ-

ʟʘʤʠ ʧʨʠ ʧʝʨʝʛʣʷʜʽ ʯʝʨʝʟ ʢʘʤʝʨʠ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ.  

Vuforia ʥʘʜʘʻ ʽʥʪʝʨʬʝʡʩʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʦʜʘʪʢʽʚ ʥʘ ʤʦʚʘʭ C ++, 

Java, Objective-C, ʽ .Net ʯʝʨʝʟ ʽʥʪʝʛʨʘʮʽʶ ʟ ʽʛʨʦʚʠʤ ʨʫʰʽʻʤ Unity. 

ʊʘʢʠʤ ʯʠʥʦʤ ʙʽʙʣʽʦʪʝʢʘ ʧʽʜʪʨʠʤʫʻ ʨʦʟʨʦʙʢʫ ʥʘʪʠʚʥʠʭ AR-ʜʦʜʘʪʢʽʚ 

ʜʣʷ iOS ʽ Android, ʚ ʪʦʡ ʞʝ ʯʘʩ ʧʨʠʧʫʩʢʘʶʯʠ ʨʦʟʨʦʙʢʫ ʚ Unity, ʨʝʟʫʣʴ-

ʪʘʪʠ ʷʢʦʾ ʤʦʞʫʪʴ ʙʫʪʠ ʣʝʛʢʦ ʧʝʨʝʥʝʩʝʥʽ ʥʘ ʦʙʠʜʚʽ ʧʣʘʪʬʦʨʤʠ. ɼʦʜʘʪʢʠ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʩʪʚʦʨʝʥʽ ʥʘ ʧʣʘʪʬʦʨʤʽ Vuforia, ʩʫʤʽʩʥʽ ʟ ʰʠʨʦ-

ʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʠʩʪʨʦʾʚ, ʚʢʣʶʯʘʶʯʠ iPhone, iPad, ʩʤʘʨʪʬʦʥʠ ʪʘ ʧʣʘʥ-

ʰʝʪʠ ʥʘ Android ʟ ʚʝʨʩʽʾ 2.2 ʽ ʧʨʦʮʝʩʦʨʦʤ, ʧʦʯʠʥʘʶʯʠ ʟ ʘʨʭʽʪʝʢʪʫʨʠ 

ARMv6 ʘʙʦ 7 ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʝʥʴ ʟ ʧʣʘʚʘʶʯʦʶ ʢʦʤʦʶ. 

AR ʤʝʥʶ ʜʣʷ ʭʘʨʯʦʚʦʛʦ ʟʘʢʣʘʜʫ ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʷʪʠ ʽʟ ʩʝʙʝ ʤʦʙʽʣʴ-

ʥʠʡ ʜʦʜʘʪʦʢ, ̫ ʢʠʡ ʧʦʢʨʘʱʠʪʴ ʚʠʙʽʨ ʩʪʨʘʚ ʫ ʟʚʠʯʘʡʥʠʭ ʢʘʬʝ, ʨʝʩʪʦʨʘʥʘʭ, 

ʽ ʬʘʩʪ-ʬʫʜʘʭ. ɺʩʝ ʙʫʜʝ ʫ ɺʘʰʦʤʫ ʪʝʣʝʬʦʥʽ. ɿʘʚʜʷʢʠ ʜʦʜʘʪʢʫ ɺʠ ʟʤʦʞʝʪʝ 

ʦʙʨʘʪʠ ʩʪʨʘʚʫ ʷʢʘ ɺʘʤ ʩʧʦʜʦʙʘʣʘʩʷ ʪʘ ʟʘʤʦʚʠʪʠ ʾʾ ʚʩʴʦʛʦ ʫ ʜʝʢʽʣʴʢʘ ʢʣʽ-

ʢʽʚ. ɺʟʷʚʰʠ ʜʦ ʫʚʘʛʠ ʥʦʚʠʟʥʫ ʪʘ ʤʘʣʫ ʢʽʣʴʢʽʩʪʴ ʧʦʜʽʙʥʠʭ ʜʦʜʘʪʢʽʚ, ʮʝʡ 

ʧʨʦʜʫʢʪ ʤʘʻ ʚʩʽ ʰʘʥʩʠ ʟʥʘʡʪʠ ʬʽʥʘʥʩʦʚʫ ʧʽʜʪʨʠʤʢʫ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʇʨʦʝʢʪ ʤʘʻ ʜʝʷʢʽ ʧʝʨʝʚʘʛʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʢʫʨʝʥʪʘʤʠ: 
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- ʧʨʠʻʤʥʘ ʚʽʟʫʘʣʴʥʘ ʩʢʣʘʜʦʚʘ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʚʣʘʩʥʦʨʫʯ ʽ ʨʦʙʠʪʴ ʾʾ 

ʫʥʽʢʘʣʴʥʦʶ ʩʝʨʝʜ ʢʦʥʢʫʨʝʥʪʽʚ; 

- ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʨʘʚʫ; 

- ʧʽʜʪʨʠʤʢʘ ʙʘʛʘʪʴʦʭ ʚʝʨʩʽʡ ʆʉ Android; 

- ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʦʚʠʪʠ ʩʪʨʘʚʫ; 

- ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʥʘ ʧʨʠʩʪʨʦʷʭ  ʢʦʨʠʩʪʫʚʘʯʽʚ (ʜʣʷ  ʟʘʧʦʙʽʛʘʥʥʷ 

ʣʠʰʥʽʭ ʟʘʧʠʪʽʚ ʥʘ ʩʝʨʚʝʨ). 

ʇʨʦʪʝ ʚ ʜʦʜʘʪʢʫ ʻ ʽ ʩʚʦʾ ʥʝʜʦʣʽʢʠ ʚʠʢʣʠʢʘʥʽ ʪʠʤ, ʱʦ ʜʦʚʦʜʠʪʴʩʷ ʢʦʥ-

ʢʫʨʫʚʘʪʠ ʟ ʢʦʤʧʘʥʽʷʤʠ ʚ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʷʢʠʭ ʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʬʘʭʽʚʮʽʚ 

ʽ ʬʽʥʘʥʩʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʩʝʨʝʜ ʷʢʠʭ: 

- ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʝʥʪʫ (ʤʦʜʝʣʝʡ ʩʪʨʘʚ) ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘ-

ʧʘʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʢʨʘʱʝʥʦ ʟ ʯʘʩʦʤ; 

- ʯʝʨʝʟ ʥʝʚʝʣʠʢʽ ʪʝʩʪʫʚʘʣʴʥʽ ʧʦʪʫʞʥʦʩʪʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʦʤʠʣ-

ʢʠ ʥʘ ʧʨʠʩʪʨʦʷʭ ʜʣʷ ʷʢʠʭ ʧʦʪʨʽʙʥʽ ʦʩʦʙʣʠʚʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʜʦʜʘʪʢʦʚʽ 

ʢʦʨʝʢʪʫʚʘʥʥʷ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʚʦʣʶʮʽʾ. ɼʘʥʠʡ ʧʨʦʻʢʪ ʥʝ ʟʜʘʪʥʠʡ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʥ̔ ʯʦʛʦ ʥʦʚʦʛʦ ʫ ʩʚʽʪʽ ʜʦʜʘʪʢʽʚ. 

ɹʝʟ ʩʫʤʥʽʚʽʚ ʨʠʥʦʢ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʥʝ ʩʪʦʾʪʴ ʥʘ ʤʽʩʮʽ ʪʘ ʨʦʟʚʠ-

ʚʘʻʪʴʩʷ ʟ ʢʦʞʥʠʤ ʜʥʝʤ. ʑʦ ʻ ʥʝʡʤʦʚʽʨʥʠʤ ʧʦʨʽʚʥʷʥʦ ʟ ʦʩʪʘʥʥʽʤʠ ʨʦ-

ʢʘʤʠ. ɿʘʨʘʟ ʚʞʝ ʥʽʭʪʦ ʥʝ ʟʜʠʚʫʻʪʴʩʷ ʪʦʤʫ, ʱʦ ʥʘ ʡʦʛʦ ʦʙʣʠʯʯʽ ʟô̫ ʚʠʣʘʩʷ 

ʤʘʩʢʘ, ʘʙʦ ʚʽʥ ʙʘʯʠʪʴ ʤʘʰʠʥʫ ʯʝʨʝʟ ʪʝʣʝʬʦʥ, ʘʣʝ ʥʘʩʧʨʘʚʜʽ ʾʾ ʥʝʤʘ. ɸʣʝ 

ʨʠʥʦʢ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʟʨʦʩʪʘʻ, ʽ ʙʫʜʝ ʨʦʩʪʠ. ʂʫʧʘ ʯʘʩʫ ʣʶʜʠ ʚʠʪʨʘ-

ʯʘʶʪʴ ʥʘ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʠ ʤʝʩʝʥʜʞʝʨʠ, ʪʨʽʰʢʠ ʤʝʥʰʝ ï ʥʘ ʧʦʪʦʢʦʚʫ 

ʧʝʨʝʜʘʯʫ ʚʽʜʝʦ, ʥʘʚʽʛʘʪʦʨʠ, ʪʘʢʩʽ-ʩʝʨʚʽʩʠ , ʪʦʱʦ. ʎʝʡ ʜʦʜʘʪʦʢ ʤʘʻ ʫʚʽʡʪʠ 

ʚ ʢʘʪʝʛʦʨʽʶ ʜʦʜʘʪʢʽʚ ʜʣʷ ʾʞʽ ʽ ʟʘʡʥʷʪʠ ʩʚʦʻ ʧʦʯʝʩʥʝ ʤʽʩʮʝ.  

ɹʘʛʘʪʦ ʭʪʦ ʩʭʦʜʠʪʴʩʷ ʥʘ ʜʫʤʮʽ, ʱʦ ʙʝʟ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʣʶʜʠʥʘ 

ʥʝ ʟʤʦʞʝ ʥʦʨʤʘʣʴʥʦ ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʚʽʪʦʤ. ʑʦ ʚʦʜʥʦʯʘʩ 

ʜʣʷ ʙʘʛʘʪʴʦʭ ʧʦʯʘʪʢʽʚʮʽʚ ʛʘʣʫʟʽ ʤʦʙʽʣʴʥʦʾ ʨʦʟʨʦʙʢʠ ʧʽʜʽʡʤʘʻ ʧʣʘʥʢʫ 

ʢ̫ʦʩʪʽ ʥʘ ʨʽʚʝʥʴ ʥʝ ʟʘʚʞʜʠ ʜʦʩʷʞʥʠʡ. 

AR ʤʝʥʶ ʮʝ ʦʜʠʥ ʟ ʪʠʭ ʧʨʦʻʢʪʽʚ ʨʦʟʚʠʪʦʢ ʷʢʦʛʦ ʥʝ ʟʘʢʽʥʯʫʻʪʴʩʷ 

ʣʠʰʝ ʧʦʷʚʦʶ ʥʘ ʨʠʥʢʫ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ. ʇʦʪʨʽʙʝʥ ʜʝʷʢʠʡ ʯʘʩ, ʱʦʙ 

ʦʪʨʠʤʘʪʠ ʟʚʦʨʦʪʥʽʡ ʟʚô̫ ʟʦʢ ʚʽʜ ʘʫʜʠʪʦʨʽʾ, ʧʨʦʚʝʩʪʠ ʨʦʙʦʪʫ ʥʘʜ ʚʠʷʚʣʝ-

ʥʠʤʠ ʧʦʤʠʣʢʘʤʠ, ʪʘ ʧʨʦʜʦʚʞʫʚʘʪʠ ʧʦʢʨʘʱʫʚʘʪʠ ʜʦʜʘʪʦʢ ʰʣʷʭʦʤ ʟʘʥʝ-

ʩʝʥʥʷ ʜʦ ʥʴʦʛʦ ʥʦʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʦʚʠʡ ʧʨʠʨʽʩʪ ʢʦ-

ʨʠʩʪʫʚʘʯʽʚ ʪʘ ʧʦʧʫʣʷʨʥʽʩʪʴ ʥʘ ʨʠʥʢʫ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ. 

ʇʨʦʻʢʪ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʫ ʨʦʟʚʠʪʢʫ ʪʘ ʘʫʜʠʪʦʨʽʶ ʧʦʪʨʝʙʠ ʷʢʦʾ ʚʽʥ ʟʘ-

ʜʦʚʦʣʴʥʷʻ. ɸ ʛʦʣʦʚʥʝ, ʱʦ ʮʝʡ ʜʦʜʘʪʦʢ ʩʪʘʥʝ ʥʝʧʦʛʘʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʟ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʽ ʟʘʢʣʘ-

ʜʝʥʥʶ ʬʫʥʜʘʤʝʥʪʫ ʧʽʜ ʥʘʩʪʫʧʥʽ ʧʨʦʻʢʪʠ. 
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ʋɼʂ 004.42 

ʉʪʘʭʽʚʩʴʢʠʡ ʊ. ɯ., ʩʪʫʜʝʥʪ,  

ʏʠʞʤʦʪʨʷ ʆ. ɺ., ʩʪʘʨʰ. ʚʠʢʣʘʜʘʯ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

WEB-ʆʈɯɭʅʊʆɺɸʅɸ ʉʀʉʊɽʄɸ ʊʀʇʋ çʉʆʎɯɸʃʔʅɸ 

ʄɽʈɽɾɸè 

ɿʘʤʽʩʪʴ ʩʥʽʜʘʥʢʫ ï ʩʪʨʽʯʢʘ ʥʦʚʠʥ ʫ Facebook, ʟʘʤʽʩʪʴ ʨʦʟʤʦʚ ʟʘ ʦʙʽʜ- 

ʥʽʤ ʩʪʦʣʦʤ ï ʬʦʪʦ ʚ Instagram. ɯ ʜʦ ʨʝʯʽ, ʦʙʽʜ ʪʫʜʠ ʞ. ʗʢ ʪʦ ʢʘʞʫʪʴ: ʥʝ 

ʩʬʦʪʢʘʚ ï ʥʝ ʟôʾ ʚ. ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʴ ʨʦʢʽʚ ʥʘʰʝ ʞʠʪʪʷ ʢʨʫʪʦ ʟʤʽʥʠʣʦʩʷ. ɯ 

ʩʴʦʛʦʜʥʽ, ʥʘʧʝʚʥʦ, ʚʞʝ ʫ ʢʦʞʥʦʛʦ ʻ ʩʚʦʷ ʩʪʦʨʽʥʢʘ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. 

ɯ ʥʝ ʦʜʥʘ: ʪʠʭ ʥʠʥʽ ʙʘʛʘʪʦ. ʅʘʚʽʪʴ ʞʘʨʪʠ ʥʘ ʢʰʪʘʣʪ çʟʘʡʰʦʚ ʥʘ ʧô̫ ʪʴ 

ʭʚʠʣʠʥ, ʘ ʚʠʡʰʦʚ ʦ ʯʝʪʚʝʨʪʽʡ ʨʘʥʢʫè ʩʪʘʣʠ ʙʦʨʦʜʘʪʠʤʠ. 

ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʽʥʪʝʨʥʝʪ-ʩʘʡʪ, ʚʽʜʤʽʥʥʠʡ ʚʽʜ ʝʣʝʤʝʥʪʘʨ-

ʥʦʛʦ ʩʘʡʪʫ, ɺʘʤ ʥʝ ʦʙʽʡʪʠʩʴ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʝʨʥʦʾ ʤʦʚʠ ʧʨʦʛʨʘ-

ʤʫʚʘʥʥʷ, ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʦʶ ʩʝʨʝʜ ʷʢʠʭ ʻ PHP (Hypertext 

Preprocessor, ʧʦʧʝʨʝʜʥʷ ʥʘʟʚʘ: Personal Home Page Tools) ï ʩʢʨʠʧʢʦʚʘ 

ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʛʝʥʝʨʘʮʽʾ HTML-ʩʪʦʨʽʥʦʢ ʥʘ ʩʪʦ-

ʨʦʥʽ ʩʝʨʚʝʨʘ. PHP ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʚʝʙ-ʩʝʨʚʝʨʦʤ ʚ HTML-ʢʦʜ, ʷʢʠʡ ʧʝ-

ʨʝʜʘʻʪʴʩʷ ʫ ʙʨʘʫʟʝʨ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ PHP, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ 

ʦʩʥʦʚʥʽ ʾʾ ʧʝʨʝʚʘʛʠ: 

- ʪʨʘʜʠʮʽʡʥʽʩʪʴ; 

- ʧʨʦʩʪʦʪʘ; 

- ʝʬʝʢʪʠʚʥʽʩʪʴ; 

- ʙʝʟʧʝʢʘ; 

- ʛʥʫʯʢʽʩʪʴ. 

ʊʨʘʜʠʮʽʡʥʽʩʪʴ. ʉʠʥʪʘʢʩʠʩ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ʈʅʈ ʚʢʣʶʯʘʶʪʴ ʙʘʛʘʪʦ ʝʣʝ-

ʤʝʥʪʽʚ, ʷʢʽ ʻ ʫ ʤʦʚʘʭ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʉ, Perl, Pascal. ʈʅʈ ʻ ʤʦʚʦʶ ʟ ʫʥʽ-

ʚʝʨʩʘʣʴʥʠʤ ʩʠʥʪʘʢʩʠʩʦʤ ʽ ʚʦʜʥʦʯʘʩ ʧʨʠʩʪʦʩʦʚʘʥʘ ʜʦ ʚʝʙ-ʧʨʦʛʨʘʤʫ-

ʚʘʥʥʷ. 

ʇʨʦʩʪʦʪʘ. PHP ʤʦʞʝ ʙʫʪʠ ʚʙʫʜʦʚʘʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ html-ʢʦʜ ʩʪʦ-

ʨʽʥʦʢ, ʷʢʽ ʢʦʨʝʢʪʥʦ ʦʙʨʦʙʣʷʶʪʴʩʷ PHP-ʽʥʪʝʨʧʨʝʪʘʪʦʨʦʤ. PHP ʤʽʩʪʠʪʴ 

ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʬʫʥʢʮʽʡ, ʱʦ ʧʦʟʙʘʚʣʷʻ ʥʘʩ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʠ-

ʩʘʪʠ ʙʘʛʘʪʦʨʷʜʢʦʚʽ ʩʢʨʠʧʪʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʩʪʦʛʦ ʟʘʚʜʘʥʥʷ. ɻʦʣʦʚʥʝ 

ʜʣʷ ʨʦʟʨʦʙʥʠʢʘ ï ʧʨʘʚʠʣʴʥʦ ʚʠʙʨʘʪʠ ʬʫʥʢʮʽʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʢʨʝʪ-

ʥʦʛʦ ʟʘʚʜʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʥʝ ʧʦʪʨʽʙʥʦ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʙʽʙʣʽʦʪʝʢʠ, ʚʢʘʟʫ-

ʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʢʦʤʧʽʣʷʮʽʾ. 

PHP ʤʽʩʪʠʪʴ ʨʷʜ ʛʦʪʦʚʠʭ ʙʽʙʣʽʦʪʝʢ ʜʣʷ ʨʦʙʦʪʠ ʽʟ ʧʦʧʫʣʷʨʥʠʤʠ ʙʘ-

ʟʘʤʠ ʜʘʥʠʭ. 
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ɹʝʟʧʝʢʘ. 1. ɿʘʩʦʙʠ ʙʝʟʧʝʢʠ ʩʠʩʪʝʤʥʦʛʦ ʨʽʚʥʷ. ʈʅʈ ʤʦʞʥʘ ʥʘʣʘʰʪʫ-

ʚʘʪʠ ʪʘʢ, ʱʦʙ ʚʦʥʘ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʤʘʢʩʠʤʘʣʴʥʫ ʩʚʦʙʦʜʫ ʜʽʡ ʽ ʙʝʟʧʝʢʫ. 

ʈʅʈ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʚ ʙʝʟʧʝʯʥʦʤʫ ʨʝʞʠʤʽ (safe mode), ʷʢʠʡ ʦʙʤʝʞʫʻ 

ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈʅʈ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ʅʘʧʨʠʢʣʘʜ: ʤʘʢʩʠʤʘʣʴ-

ʥʠʡ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʤô̫ ʪʽ. 

2. ɿʘʩʦʙʠ ʙʝʟʧʝʢʠ ʨʽʚʥʷ ʧʨʦʛʨʘʤʠ. ʈʅʈ ʚʢʣʶʯʘʻ ʥʘʜʽʡʥʽ ʤʝʭʘʥʽʟʤʠ 

ʰʠʬʨʫʚʘʥʥʷ. ʈʅʈ ʪʘʢʦʞ ʩʫʤʽʩʥʠʡ ʟ ʙʘʛʘʪʴʤʘ ʜʦʜʘʪʢʘʤʠ ʽʥʰʠʭ ʨʦʟʨʦʙ-

ʥʠʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʽʥʪʝʛʨʫʚʘʪʠ ʡʦʛʦ ʟ ʟʘʭʠʱʝʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ 

ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ. ɺʠʭʽʜʥʠʡ ʢʦʜ ʈʅʈ ʥʝ ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ ʫ ʙʨʘʫ-

ʟʝʨʽ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʩʝʨʚʝʨʽ. 

ɻʥʫʯʢʽʩʪʴ. ʈʅʈ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʫ ʧʦʻʜʥʘʥʥʽ ʟ HTML, ʘʣʝ 

ʡ ʽʟ JavaScript, WML, XML ʪʘ ʽʥʰʠʤʠ ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʈʅʈ-ʢʦʜ 

ʤʦʞʝ ʧʝʨʝʜʘʚʘʪʠʩʷ ʙʫʜʴ-ʷʢʠʤ  ʙʨʘʫʟʝʨʘʤ ʽ  ʧʨʠʩʪʨʦʷʤ,  ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʩʪʽʣʴʥʠʢʦʚʠʤ ʪʝʣʝʬʦʥʘʤ, ʧʦʨʪʘʪʠʚʥʠʤ ʢʦʤʧôʁ ʪʝʨʘʤ. ʈʅʈ-ʢʦʜ ʤʦʞʥʘ 

ʚʠʢʦʥʫʚʘʪʠ ʚ ʨʝʞʠʤʽ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ. 

ɺ ʜʘʥʦʤʫ ʧʨʦʻʢʪʽ ʥʘʤʠ ʚʠʢʦʨʠʩʪʘʥʦ ʰʘʙʣʦʥ ʧʨʦʻʢʪʫʚʘʥʥʷ MVC. ɺ 

ʘʨʭʽʪʝʢʪʫʨʽ MVC ʤʦʜʝʣʴ ʥʘʜʘʻ ʜʘʥʽ ʽ ʧʨʘʚʠʣʘ ʙʽʟʥʝʩ-ʣʦʛʽʢʠ, ʫʷʚʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ, ʘ ʢʦʥʪʨʦʣʝʨ ʟʘʙʝʟʧʝʯʫʻ 

ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʤʦʜʝʣʣʶ ʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ. 

ʄʦʜʝʣʴ ï ʤʽʩʪʠʪʴ ʙʽʟʥʝʩ-ʣʦʛʽʢʫ ʜʦʜʘʪʢʘ ʽ ʚʢʣʶʯʘʻ ʤʝʪʦʜʠ ʚʠʙʽʨʢʠ 

(ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ ʤʝʪʦʜʠ ORM), ʦʙʨʦʙʢʠ (ʥʘʧʨʠʢʣʘʜ, ʧʨʘʚʠʣʘ ʚʘʣʽʜʘʮʽʾ) 

ʽ ʥʘʜʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʜʘʥʠʭ, ʱʦ ʯʘʩʪʦ ʨʦʙʠʪʴ ʾʾ ʜʫʞʝ ʪʦʚʩʪʦʶ, ʱʦ ʮʽʣ-

ʢʦʤ ʥʦʨʤʘʣʴʥʦ. ʄʦʜʝʣʴ ʥʝ ʧʦʚʠʥʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʢʦʨʠ-

ʩʪʫʚʘʯʝʤ. ɺʩʽ ʟʤʽʥʥʽ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʧʦʚʠʥʥʽ ʦʙ-

ʨʦʙʣʷʪʠʩʷ ʚ ʢʦʥʪʨʦʣʝʨʽ. ʄʦʜʝʣʴ ʥʝ ʧʦʚʠʥʥʘ ʛʝʥʝʨʫʚʘʪʠ HTML ʘʙʦ ʽʥ-

ʰʠʡ ʢʦʜ ʚʽʜʦʙʨʘʞʝʥʥʷ, ʷʢʠʡ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʨʝʙ 

ʢʦʨʠʩʪʫʚʘʯʘ. ʊʘʢʠʡ ʢʦʜ ʧʦʚʠʥʝʥ ʦʙʨʦʙʣʷʪʠʩʷ ʫ ʚʠʜʘʭ. 

ɺʠʜ ï ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʚʜʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘ-

ʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʟ ʢʦʥʪʨʦʣʝʨʘ ʽ ʤʦʜʝʣʽ. ɺʠʜʠ ʤʽʩʪʷʪʴ HTML-ʨʦʟʤʽʪʢʫ ʽ 

ʥʝʚʝʣʠʢʽ ʚʩʪʘʚʢʠ PHP-ʢʦʜʫ ʜʣʷ ʦʙʭʦʜʫ, ʬʦʨʤʘʪʫʚʘʥʥʷ ʽ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʜʘʥʠʭ. ʅʝ ʧʦʚʠʥʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʙʘʟʠ ʜʘʥʠʭ. ʎʠʤ ʧʦ-

ʚʠʥʥʽ ʟʘʡʤʘʪʠʩʷ ʤʦʜʝʣʽ. ʅʝ ʧʦʚʠʥʥʽ ʧʨʘʮʶʚʘʪʠ ʟ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ 

ʽʟ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʘ. ʎʝ ʟʘʚʜʘʥʥʷ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠ ʢʦʥʪʨʦʣʝʨ. ʄʦʞʝ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʝʨʘ ʘʙʦ ʤʦ-

ʜʝʣʝʡ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʛʦʪʦʚʠʭ ʜʦ ʚʠʩʥʦʚʢʫ ʜʘʥʠʭ.  

ʂʦʥʪʨʦʣʝʨ ï ʩʧʦʣʫʯʥʘ ʣʘʥʢʘ, ʱʦ ʟô̒ ʜʥʫʻ ʤʦʜʝʣʽ, ʚʠʜʠ ʽ ʽʥʰʽ ʢʦʤʧʦ-

ʥʝʥʪʠ ʚ ʨʦʙʦʯʠʡ ʜʦʜʘʪʦʢ. ʂʦʥʪʨʦʣʝʨ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʦʙʨʦʙʢʫ ʟʘʧʠʪʽʚ ʢʦ-

ʨʠʩʪʫʚʘʯʘ. ʂʦʥʪʨʦʣʝʨ ʥʝ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ SQL-ʟʘʧʠʪʽʚ. ɰʭ ʢʨʘʱʝ ʪʨʠ-

ʤʘʪʠ ʚ ʤʦʜʝʣʷʭ. ʂʦʥʪʨʦʣʝʨ ʥʝ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ HTML ʽ ʽʥʰʠʡ ʨʦʟʤʽʪʢʠ. 

ɰʾ ʚʘʨʪʦ ʚʠʥʦʩʠʪʠ ʚ ʚʠʜʠ.  
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ʎʫʢʨʫʢ ɺ. ɯ., ʩʪʫʜʝʥʪ, 

ʈʦʤʘʥʶʢ ʆ. ɺ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʈʆɿʈɸʍʋʅʆʂ ɹʆʁʆɺʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʇɽʈʉʆʅɸɾɯɺ  

ɯɻʈʆɺʆɻʆ TELEGRAM -ɹʆʊʋ 

ʄʘʩʦʚʘ ʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʘ ʦʥʣʘʡʥʦʚʘ ʨʦʣʴʦʚʘ ʛʨʘ (ʘʥʛʣ. 

Massively multiplayer online role-playing game, MMORPG) ï ʢʦʣʝʢʪʠʚʥʘ 

ʨʦʣʴʦʚʘ ʛʨʘ, ʚ ʷʢʽʡ ʛʨʘʚʮʽ ʚʟʘʻʤʦʜʽʶʪʴ ʦʜʠʥ ʟ ʦʜʥʠʤ ʚ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘ-

ʯʝʥʦʤʫ ʚʠʛʘʜʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [1]. ʗʢ ʽ ʚ ʙʽʣʴʰʦʩʪʽ RPG, ʛʨʘʚʮʝʚʽ ʧʨʦ-

ʧʦʥʫʻʪʴʩʷ ʨʦʣʴ ʚʠʛʘʜʘʥʦʛʦ ʛʝʨʦʷ ʽ ʤʦʞʣʠʚʽʩʪʴ ʫʧʨʘʚʣʷʪʠ ʡʦʛʦ ʜʽʷʤʠ.  

ɻʦʣʦʚʥʦʶ ʽʜʝʻʶ MMORPG ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʛʨʘʚʮʽʚ ʟʨʫʯ-

ʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʤʽʞ ʩʦʙʦʶ. ʉʘʤʝ ʜʣʷ ʮʴʦʛʦ ʙʫʣʦ ʦʙʨʘʥʦ ʚʞʝ ʽʩʥʫʶʯʠʡ 

ʤʝʩʝʥʜʞʝʨ Telegram. ʇʝʨʰʦʶ ʧʝʨʝʚʘʛʦʶ ʻ ʪʝ, ʱʦ ʫ ʤʝʩʝʥʜʞʝʨʽ 

Telegram, ʻ ʦʩʦʙʣʠʚʽ ʘʢʘʫʥʪʠ, ʦʧʝʨʘʪʦʨʘʤʠ ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝ ʣʶʜʠ, 

ʘ ʩʧʝʮʽʘʣʴʥʠʤ ʯʠʥʦʤ ʥʘʧʠʩʘʥʽ ʧʨʦʛʨʘʤʠ ï ʙʦʪʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʩʪʦ-

ʨʦʥʥʽʭ ʨʝʩʫʨʩʘʭ (ʥʝ ʥʘ ʩʝʨʚʝʨʘʭ Telegram) [2]. ʇʦ-ʜʨʫʛʝ, Telegram ʚʞʝ 

ʤʘʻ ʩʚʦʶ ʚʝʣʠʢʫ ʘʫʜʠʪʦʨʽʶ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʣʝʛʢʫ ʨʝʢʣʘʤʫ ʽ ʟʨʫʯʥʽʩʪʴ 

ʜʣʷ ʛʨʘʚʮʽʚ. ʇʦ-ʪʨʝʪʻ, Telegram ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʩʧʽʣʴʥʽ ʯʘʪʠ ʤʽʞ 

ʣʶʜʴʤʠ. 

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʙʨʘʥʦ 3 ʘʥʘʣʦʛʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʪʘ ʧʦʨʽʚ-

ʥʷʥʥʷ: RF Telegram (Rising Force Telegram), CW3 (Chat Wars 3) ʪʘ 

Hyperion. ʇʨʦʚʽʚʰʠ ʘʥʘʣʽʟ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚʘʞʣʠʚʫ ʧʨʦʙʣʝʤʫ, ʱʦ ʩʪʦ-

ʩʫʻʪʴʩʷ ʩʪʨʫʢʪʫʨʠ ʙʦʡʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʙʘʣʘʥʩʫ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢ ʧʝʨʩʦʥʘʞʽʚ. ɼʣʷ ʚʩʽʭ ʽʛʦʨ ʽ, ʟʦʢʨʝʤʘ, ʜʣʷ ʞʘʥʨʫ MMORPG ʜʫʞʝ ʚʘʞ-

ʣʠʚʦ, ʱʦʙ ʙʦʡʦʚʘ ʩʠʩʪʝʤʘ ʙʫʣʘ ʮʽʢʘʚʦʶ ʽ ʨʽʟʥʦʤʘʥʽʪʥʦʶ, ʘ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʧʝʨʩʦʥʘʞʽʚ ʙʫʣʠ ʟʙʘʣʘʥʩʦʚʘʥʽ [3]. ʋ ʚʩʽʭ ʚʠʱʝ ʥʘʚʝʜʝʥʠʭ ʽʛʨʘʭ ʨʽ-

ʟʥʠʮʷ ʚ ʟʥʘʯʝʥʥʷʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʽʞ ʨʽʚʥʷʤʠ ʧʝʨʩʦʥʘʞʽʚ ʟʘʥʘʜʪʦ ʚʝ-

ʣʠʢʘ. ʆʩʦʙʣʠʚʦ ʮʝ ʚʽʜʯʫʪʥʦ ʫ ʛʨʽ RF ʤʽʞ 49-ʤ ʪʘ 50-ʤ ʨʽʚʥʝʤ. ʊʘʢ, ʛʨʘʚʮʽ 

49-ʛʦ ʨʽʚʥʷ ʥʝ ʤʘʶʪʴ ʤʘʡʞʝ ʞʦʜʥʦʾ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʤʦʛʪʠ ʛʨʘʚʮʷ 50-ʛʦ 

ʨʽʚʥʷ. ɼʣʷ ʙʽʣʴʰ ʟʙʘʣʘʥʩʦʚʘʥʦʾ ʧʨʦʛʨʝʩʽʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʩʦʥʘʞʽʚ 

ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʚʝʩʪʠ ʬʦʨʤʫʣʫ ʩʝʨʝʜʥʴʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʧʝʨʩʦʥʘʞʝʤ 

ʜʨʫʛʦʛʦ ʧʝʨʩʦʥʘʞʘ. ɺʨʘʭʦʚʫʶʯʠ ʨʦʟʨʦʙʣʝʥʫ ʙʦʡʦʚʫ ʩʠʩʪʝʤʫ ʬʦʨʤʫʣʘ 

ʦʪʨʠʤʘʣʘ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

 Ὀὥάὓ ὈὥάὃὃὈ ὅὶὭὸὃὉὺὥὈὅέάὦέὈὥάὃȾὲȟ  

ʜʝ DamA ï ʩʝʨʝʜʥʻ ʬʽʟʠʯʥʝ ʘʙʦ ʤʘʛʽʯʥʝ ʙʘʟʦʚʝ ʧʦʰʢʦʜʞʝʥʥʷ ʧʝʨʩʦʥʘʞʘ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʚʠʢʦʨʠʩʪʘʥʦʾ ʟʙʨʦʾ, ʷʢʝ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫ-

ʣʦʶ: Ὀὥάὃ ὈὥάὃὓὭὲὈὥάὃὓὥὼȾς; ὃὈ ï ʨʟ̔ʥʠʮʷ ʤʽʞ ʟʘʭʠʩʪʦʤ 
ʪʘ ʧʨʦʥʠʢʥʝʥʥʷʤ ʟʘʭʠʩʥʠʢʘ ʪʘ ʘʪʘʢʫʶʯʦʛʦ: ὃὈ ὈὩὪὈὖὩὲὃ; ὅὶὭὸὃ  



ʉʝʢʮʽʷ 1. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

26 

 

ï ʩʝʨʝʜʥʷ ʥʘʜʙʘʚʢʘ ʚʽʜ ʢʨʠʪʠʯʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ, ʱʦ ʨʦʟʧʦʜʽʣʝʥʘ ʥʘ 

ʚʩʶ ʜʦʚʞʠʥʫ ʙʦʶ: ὅὶὭὸὃ   Ὀὥάὃ z ὧέὪὅɀ Ὀὥάὃz
 ὧὬὥὲὧὩὅὶὭὸὃ, ʜʝ ὧέὪὅ ï ʚ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʢʨʠʪʠʯʥʘ ʘʪʘʢʘ ʙʽʣʴʰʘ ʟʘ ʟʚʠ-

ʯʘʡʥʫ, ʘ ὧὬὥὲὧὩὅὶὭὸὃ ï ʰʘʥʩ, ʟ ʷʢʠʤ ʧʝʨʩʦʥʘʞ ʤʦʞʝ ʥʘʥʝʩʪʠ ʢʨʠʪʠʯʥʫ 

ʘʪʘʢʫ; ὉὺὥὈ ï ʢʽʣʴʢʽʩʪʴ  ʧʦʰʢʦʜʥʝʥʥʷ, ʚʽʜ ʷʢʦʛʦ ʤʦʞʝ ʫʭʠʣʠʪʠʩʴ ʟʘʭʠ-
ʩʥʠʢ: ὉὺὥὈ  Ὀὥάὃ ɀ ὃὈ  ὅὶὭὸὃᶻὧὬὥὲὧὩὉὺὥὈ ὃὧὧόὶὥὧώὃ, 

ʜʝ ὃὧὧόὶὥὧώὃ ï ʪʦʯʥʽʩʪʴ ʧʝʨʩʦʥʘʞʘ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʚʠʢʘ ʚʦʣʦʜʽʥʥʷ 

ʟʙʨʦʻʶ, ʘ ὧὬὥὲὧὩὉὺὥὈ ï ʰʘʥʩ ʟʘʭʠʩʥʠʢʘ ʫʭʠʣʠʪʠʩʴ; ComboDamA ï ʩʝ-

ʨʝʜʥʷ ʥʘʜʙʘʚʢʘ ʚʽʜ ʧʦʩʠʣʝʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ, ʷʢʘ ʟʙʽʣʴʰʫʻ ʙʘʟʦʚʫ ʘʪʘʢʫ 

ʪʘ ʤʦʞʝ ʚʽʜʙʫʪʠʩʴ, ʷʢʱʦ ʘʪʘʢʫʶʯʠʡ ʧʝʨʩʦʥʘʞ ʧʨʦʚʝʜʝ ʫʩʧʽʰʥʦ n ʘʪʘʢ 

ʧʽʜʨʷʜ: 

 ὅέάὦέὈὥάὃ  ὈὥάὃzὅέάὦέὅέὩὪ  Ὀὥάὃz  ρππϷ
ὧὬὥὲὧὩὉὺὥὈὃὧὧόὶὥὧώὃὲͮ  ὧὬὥὲὧὩὉὺὥὈὃὧὧόὶὥὧώὃ z

ὝὩάὴὃὸὸὥὧὯὃὲͮ z ρ  ὧέὪὅz ὧὬὥὲὧὩὅὶὭὸὃ,   

ʜʝ ὅέάὦέὅέὩὪ ï ʢʦʝʬʽʮʽʻʥʪ ʟʙʽʣʴʰʝʥʥʷ ʙʘʟʦʚʦʾ ʘʪʘʢʠ, 

ὝὩάὴὃὸὸὥὧὯὃ ï h ʘʥʩ ʟʙʝʨʝʛʪʠ ʣʘʥʮʶʞʦʢ ʫʩʧʽʰʥʠʭ ʘʪʘʢ ʧʨʠ ʥʝʫʩʧʽʰʥʦ 

ʧʨʦʚʝʜʝʥʽʡ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʬʦʨʤʫʣ ʤʦʞʣʠʚʦ ʟ ʣʝʛʢʽʩʪʶ ʢʦʥʪʨʦʣʶʚʘʪʠ ʙʘ-

ʣʘʥʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ʧʝʨʩʦʥʘʞʽʚ  ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ, ʪʘ ʥʘʜʘʪʠ ʛʨʘʚʮʷʤ 

ʤʦʞʣʠʚʽʩʪʴ ʟ ʜʦʚʦʣʽ ʥʝʧʦʛʘʥʠʤ  ʰʘʥʩʦʤ ʧʝʨʝʤʦʛʪʠ ʢʦʛʦʩʴ, ʭʪʦ ʥʘ 1-4 

ʨʽʚʥʷ ʙʽʣʴʰʠʡ ʟʘ ʪʚʽʡ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ 

1. ʈʦʤʘʥʶʢ ʆ. ɺ. ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʤʦʜʫʣʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʬʦʨʫʤʥʠʭ ʨʦʣʴʦʚʠʭ ʽʛʦʨ / ʆ.ɺ. ʈʦʤʘʥʶʢ, ʄ.ʉ. 
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ʋɼʂ 004.4, 004.05 

ʂʦʪʣʷʨʯʫʢ ɼ. ɺ., ʩʪʫʜʝʥʪ,  

ʈʦʤʘʥʶʢ ʆ. ɺ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɸʅɸʃɯɿ ʄɽʊʆɼʋ ʏɽʂ-ʃɯʉʊɯɺ ɼʃʗ ʊɽʉʊʋɺɸʅʅʗ 

ɻʈɸʌɯʏʅʆɻʆ ɯʅʊɽʈʌɽʁʉʋ 

ʊʝʩʪʫʚʘʥʥʷ ʇɿ ï ʮʝ ʧʨʦʮʝʩ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʝʘʣʴʥʦʾ ʪʘ ʦʯʽ-

ʢʫʚʘʥʦʾ ʧʦʚʝʜʽʥʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʱʦ ʟʘ ʟʚʠʯʘʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ 

ʢʽʥʮʝʚʦʤʫ ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʊʘʢʦʞ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, 

ʧʨʦ ʪʝʩʪʫʚʘʥʥʷ ï ʻ ʦʜʥʠʤ ʽʟ ʚʠʜʽʚ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, 

ʜʦ ʷʢʦʛʦ ʚʭʦʜʠʪʴ ʧʨʦʻʢʪʫʚʘʥʥʷ ʨʦʙʽʪ, ʩʢʣʘʜʘʥʥʷ ʪʝʩʪʽʚ, ʟʜʽʡʩʥʝʥʥʷ ʪʝʩ-

ʪʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ [1]. 

ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ (ɯʂ) ï ʮʝ ʽʥʪʝʨʬʝʡʩ ʤʽʞ  ʢʦʤʧôʁ ʪʝʨʦʤ ʽ ʢʦ-

ʨʠʩʪʫʚʘʯʝʤ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʽʢʪʦʛʨʘʤʠ, ʤʝʥʶ ʪʘ ʚʢʘʟʽʚʥʠʡ ʟʘʩʽʙ ʜʣʷ 

ʚʠʙʦʨʫ ʬʫʥʢʮʽʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜ. 

ʂʦʨʠʩʪʫʚʘʯ ʟʘʟʚʠʯʘʡ ʩʧʨʠʡʤʘʻ ʣʠʰʝ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʜʫʢʪʫ, ʪʦʤʫ ʽʥʪʝʨʬʝʡʩ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʨʠʡʥʷʪʥʠʡ ʨʽʚʝʥʴ 

ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟ  ʬʫʥʢʮʽʦʥʘʣʦʤ  ʽʥʪʝʨʬʝʡʩʫ  ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦ-

ʜʫʢʪʫ, ʪʦʙʪʦ ʙʫʪʠ ʟʨʫʯʥʠʤ, ʝʩʪʝʪʠʯʥʦ ʧʨʠʚʘʙʣʠʚʠʤ ʪʘ ʧʨʦʩʪʠʤ ʜʣʷ ʨʦ-

ʟʫʤʽʥʥʷ. ʏʘʩʪʦ ʩʘʤʝ ʯʝʨʝʟ ʟʨʫʯʥʽʩʪʴ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯ 

ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʙʦʨʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʩʝʨʝʜ 

ʽʩʥʫʶʯʠʭ ʘʥʘʣʦʛʽʚ ʜʣʷ ʧʦʩʪʽʡʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ [2,3]. ʊʦʤʫ ʪʝʩʪʫʚʘʥʥʷ ʛʨʘ-

ʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʻ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ. 

ʆʩʥʦʚʥʠʤʠ ʦʙô̒ ʢʪʘʤʠ ʪʝʩʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʻ ʢʦʨʝʢʪʥʝ 

ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʝʢʨʘʥʥʠʭ ʬʦʨʤʘʭ (ʚʝʨʩʪʢʘ), ʛʨʘʤʘ-

ʪʠʯʥʘ ʪʘ ʩʪʠʣʽʩʪʠʯʥʘ ʢʦʨʝʢʪʥʽʩʪʴ ʢʦʥʪʝʥʪʫ ʪʘ ʪʝʢʩʪʦʚʠʭ ʧʦʚʽʜʦʤʣʝʥʴ, 

ʷʢʽ ʚʠʚʦʜʷʪʴʩʷ ʥʘ ʝʢʨʘʥ, ʬʦʨʤʘʪʠ ʚʚʦʜʫ ʜʘʥʠʭ, ʨʝʘʢʮʽʷ ʩʠʩʪʝʤʠ  ʥʘ ʚʚʝ-

ʜʝʥʥʷ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʘ ʪʘʢʦʞ ʯʘʩ ʚʽʜʛʫʢʫ  ʩʠʩʪʝʤʠ ʥʘ ʟʘʧʠʪʠ ʢʦ-

ʨʠʩʪʫʚʘʯʘ.  

ʆʩʥʦʚʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʻ ʩʢʣʘ-

ʜʘʥʥʷ ʪʝʩʪ-ʢʝʡʩʽʚ [4] ï ʥʘʙʦʨʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʫʤʦʚ ʚʠʢʦʥʘʥʥʷ ʪʘ ʦʯʽʢʫ-

ʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʟ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʚʣʘʩʪʠ-

ʚʦʩʪʽ ʘʙʦ ʧʦʚʝʜʽʥʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʚʠʩʦʢʦʨʽʚʥʝʚʠʡ ʪʘ ʥʠʟʴʢʦʨʽʚʥʝʚʠʡ ʪʝʩʪ-ʢʝʡʩʠ. ɺʠʩʦʢʦ-

ʨʽʚʥʝʚʠʡ ʪʝʩʪ-ʢʝʡʩ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʠʟʴʢʦʨʽʚʥʝʚʦʛʦ ʪʝʩʪ-ʢʝʡʩʫ  ʥʝ ʤʽʩ-

ʪʠʪʴ ʢʦʥʢʨʝʪʥʠʭ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋ ʚʠʧʘʜʢʫ ʪʝʩʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʜʦʮʽʣʴʥʽʰʝ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʪʠ ʚʠʩʦʢʦʨʽʚʥʝʚʽ ʪʝʩʪ-ʢʝʡʩʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʚʝʜʝʥʽ ʜʦ ʢʦʥʢʨʝʪ-

ʥʠʭ ʧʫʥʢʪʽʚ ʯʝʢ-ʣʽʩʪʘ. ʊʦʤʫ ʯʘʩʪʦ ʩʝʨʝʜ ʪʝʩʪʫʚʘʣʴʥʠʢʽʚ ʧʦʙʫʪʫʻ ʜʫʤʢʘ, 
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ʱʦ ʩʢʣʘʜʘʥʥʷ ʪʝʩʪ-ʢʝʡʩʽʚ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʻ ʤʘʨ-

ʥʦʶ ʚʠʪʨʘʪʦʶ ʯʘʩʫ, ʦʩʢʽʣʴʢʠ ʪʨʠʚʘʣʽʩʪʴ ʦʬʦʨʤʣʝʥʥʷ ʥʘʚʽʪʴ ʚʠʩʦʢʦʨʽʚ-

ʥʝʚʦʛʦ ʪʝʩʪ-ʢʝʡʩʫ ʻ ʟʥʘʯʥʦ ʚʠʱʦʶ, ʥʽʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʚʠʯʘʡʥʦʛʦ ʯʝʢ-

ʣʽʩʪʘ.  

ʏʝʢ-ʣʽʩʪ [5,6] ï ʮʝ ʜʦʢʫʤʝʥʪ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʚʘʨʽʘʥʪʠ ʽʜʝʡ ʜʣʷ 

ʧʦʢʨʦʢʦʚʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʇɿ, ʪʦʤʫ ʜʦʟʚʦʣʷʻ ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʚ ʩʧʠʩʦʢ, ʙʝʟ-

ʧʦʩʝʨʝʜʥʴʦ ʚ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ. ɼʝʪʘʣʴʥʽʩʪʴ ʯʝʢ-ʣʽʩʪʘ ʤʦʞʝ ʟʘ-

ʣʝʞʘʪʠ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʪʝʩʪʫʚʘʣʴʥʠʢʽʚ, ʷʢʽ ʽʥʬʦʨʤʫʶʪʴ ʧʨʦ ʚʩʽ ʧʦʜʽʾ, ʧʽʜ 

ʯʘʩ ʨʦʙʦʪʠ ʪʘ ʩʢʣʘʜʥʦʩʪʽ ʛʦʪʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʏʝʢ-ʣʽʩʪ ʤʦʞʝ ʙʫʪʠ ʦʬʦʨʤʣʝʥʠʡ  ʫ ʚʠʛʣʷʜʽ: 

1) ʉʧʠʩʢʫ, ʚ ʷʢʦʤʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʫʥʢʪʽʚ ʥʝ ʤʘʻ ʟʥʘʯʝʥʥʷ (ʥʘʧʨʠʢ-

ʣʘʜ, ʩʧʠʩʦʢ ʟʥʘʯʝʥʴ ʷʢʦʛʦʩʴ ʧʦʣʷ). 

2) ʉʧʠʩʢʫ, ʚ ʷʢʦʤʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʫʥʢʪʽʚ ʚʘʞʣʠʚʘ (ʥʘʧʨʠʢʣʘʜ, 

ʢʨʦʢʠ ʚ ʢʦʨʦʪʢʽʡ ʽʥʩʪʨʫʢʮʽʾ). 

3) ʉʪʨʫʢʪʫʨʦʚʘʥʠʤ (ʙʘʛʘʪʦʨʽʚʥʝʚʠʤ) ʩʧʠʩʢʦʤ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʧʦʙʘ-

ʯʠʪʠ ʽʻʨʘʨʭʽʶ ʽʜʝʡ. 

ɺʘʞʣʠʚʦ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʥʝ ʽʩʥʫʻ ʦʙʤʝʞʝʥʴ ʧʨʠ ʨʦʟʨʦʙʮʽ ʯʝʢ-ʣʽʩʪʽʚ ï 

ʛʦʣʦʚʥʝ, ʱʦʙ ʚʦʥʠ ʜʦʧʦʤʘʛʘʣʠ ʚ ʨʦʙʦʪʽ. ɯʥʦʜʽ ʯʝʢ-ʣʽʩʪʠ ʤʦʞʫʪʴ ʚʠʨʘʞʘ-

ʪʠʩʷ ʛʨʘʬʽʯʥʦ (ʥʘʧʨʠʢʣʘʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʥʪʘʣʴʥʠʭ ʢʘʨʪ ʘʙʦ ʢʦʥ-

ʮʝʧʪ-ʢʘʨʪ), ʭʦʯʘ ʟʘʟʚʠʯʘʡ ʾʭ ʚʠʛʣʷʜ ï ʮʝ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʩʧʠʩʦʢ. 

ʆʩʢʽʣʴʢʠ ʚ ʨʽʟʥʠʭ ʧʨʦʻʢʪʘʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʦʜʥʦʪʠʧʥʽ ʟʘʚʜʘʥʥʷ, ʜʦʙ-

ʨʝ ʧʨʦʜʫʤʘʥʽ ʪʘ ʘʢʫʨʘʪʥʦ ʦʬʦʨʤʣʝʥʽ ʯʝʢ-ʣʽʩʪʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘ-

ʪʠʩʷ ʧʦʚʪʦʨʥʦ, ʱʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʝʢʦʥʦʤʠʪʴ ʨʝʩʫʨʩʠ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʯʝʢ-ʣʽʩʪ ʙʫʚ ʜʽʡʩʥʦ ʢʦʨʠʩʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʚʽʥ ʧʦ-

ʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʨʷʜʦʤ ʚʘʞʣʠʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ: 

1) ʃʦʛʽʯʥʽʩʪʴ. ʏʝʢ-ʣʽʩʪ ʩʢʣʘʜʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʮʽʣʝʡ ʽ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ. ɯʥʦʜʽ ʧʦʯʘʪʢʽʚʮʽʚ ʧʨʠʧʫʩʢʘʶʪʴʩʷ ʧʦʤʠʣ-

ʢʠ, ʧʝʨʝʚʘʥʪʘʞʫʶʯʠ ʯʝʢ-ʣʽʩʪ ʥʝʜʦʮʽʣʴʥʠʤʠ ʜʫʤʢʘʤʠ, ʷʢʽ ʥʽʷʢ ʥʝ 

ʧʦʚô̫ ʟʘʥʽ ʦʜʥʘ ʟ ʦʜʥʦʶ. 

2) ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʽ ʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʰʣʷʭʦʤ 
ʦʬʦʨʤʣʝʥʥʷ ʯʝʢ-ʣʽʩʪʘ ʫ ʚʠʛʣʷʜʽ ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ ʩʧʠʩʢʫ, ʚ ʷʢʦʤʫ ʧʦʩʣʽ-

ʜʦʚʥʽʩʪʴ ʽʩʥʫʻ ʥʘʚʽʪʴ ʫ ʚʠʧʘʜʢʘʭ,  ʢʦʣʠ ʧʫʥʢʪʠ ʯʝʢ-ʣʽʩʪʘ ʥʝ ʦʧʠʩʫʶʪʴ 

ʣʘʥʮʶʞʦʢ ʜʽʡ, ʦʩʢʽʣʴʢʠ ʣʶʜʠʥʽ ʟʨʫʯʥʽʰʝ ʩʧʨʠʡʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʫ ʚʠ-

ʛʣʷʜʽ ʥʝʚʝʣʠʢʠʭ ʛʨʫʧ ʽʜʝʡ, ʧʝʨʝʭʽʜ ʤʽʞ ʷʢʠʤʠ ʻ ʟʨʦʟʫʤʽʣʠʤ ʽ ʦʯʝʚʠʜʥʠʤ. 

3) ʇʦʚʥʦʪʘ ʽ ʥʝʥʘʜʤʽʨʥʽʩʪʴ. ʏʝʢ-ʣʽʩʪ ʧʦʚʠʥʝʥ ʷʚʣʷʪʠ ʩʦʙʦʶ ʘʢʫ-

ʨʘʪʥʫ ʩʫʢʫʧʥʽʩʪʴ ʽʜʝʡ, ʚ ʷʢʠʭ ʥʽʱʦ ʚʘʞʣʠʚʝ ʥʝ ʚʪʨʘʯʝʥʦ. 

ʇʨʘʚʠʣʴʥʦ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʦʬʦʨʤʣʷʪʠ ʯʝʢ-ʣʽʩʪʠ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʻ 

ʩʧʨʠʡʥʷʪʪʷ ʾʭ ʥʝ ʪʽʣʴʢʠ ʷʢ ʩʭʦʚʠʱʘ ʥʘʙʦʨʽʚ ʽʜʝʡ, ʘʣʝ ʽ ʷʢ çʚʠʤʦʛʠ ʜʣʷ 

ʩʢʣʘʜʘʥʥʷ ʩʢʣʘʜʥʠʭ ʪʝʩʪ-ʢʝʡʩʽʚè. ɿ ʮʴʦʛʦ ʚʠʭʦʜʠʪʴ, ʱʦ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠ-

ʧʘʜʢʽʚ ʯʝʢ-ʣʽʩʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʩʪʫʚʘʣʴʥʠʢʦʤ, ʱʦʙ ʟʘʜʦʢʫʤʝʥʪʫ-

ʚʘʪʠ ʚʩʽ ʽʜʝʾ ʪʘ ʜʫʤʢʠ ʚ ʛʦʣʦʚʽ, ʪʘʢ ʷʢ ʜʫʞʝ ʯʘʩʪʦ ʧʨʦʜʫʢʪʠ ʜʦʩʪʘʪʥʴʦ 
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ʩʢʣʘʜʥʽ, ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʬʫʥʢʮʽʡ ʪʘ ʧʝʨʝʚʽʨʦʢ. ʆʜʥʘʢ, ʩʴʦʛʦʜʥʽ ʜʣʷ 

ʪʠʧʦʚʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʨʦʟʨʦʙʣʝʥʦ ʯʠʤʘʣʦ ʯʝʢ-ʣʽʩʪʽʚ, ʪʦʤʫ ʟʘ 

ʦʩʥʦʚʫ ʤʦʞʥʘ ʙʨʘʪʠ ʛʦʪʦʚʠʡ ʯʝʢ-ʣʽʩʪ, ʘʣʝ ʘʜʘʧʪʫʚʘʚʰʠ ʡʦʛʦ ʧʽʜ ʦʩʦʙ-

ʣʠʚʦʩʪʽ ʩʚʦʛʦ ʧʨʦʜʫʢʪʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʥʘʯʥʦ ʟʝʢʦʥʦʤʠʪʴ ʨʝʩʫʨʩʠ ʥʘ ʪʝʩ-

ʪʫʚʘʥʥʷ ʪʘ ʜʦʟʚʦʣʠʪʴ ʦʟʥʘʡʦʤʠʪʠʩʴ ʟ ʜʦʩʚʽʜʦʤ ʽʥʰʠʭ ʪʝʩʪʫʚʘʣʴʥʠʢʽʚ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʩʪʚʦ-

ʨʝʥʥʷ ʷʢʽʩʥʦʛʦ ʪʝʩʪ-ʢʝʡʩʘ ʤʦʞʝ ʚʠʤʘʛʘʪʠ ʪʨʠʚʘʣʦʾ ʢʦʧʽʪʢʦʾ ʽ ʜʦʩʠʪʴ ʤʦ-

ʥʦʪʦʥʥʦʾ ʨʦʙʦʪʠ, ʷʢʘ ʧʨʠ ʮʴʦʤʫ ʥʝ ʚʠʤʘʛʘʻ ʚʽʜ ʜʦʩʚʽʜʯʝʥʦʛʦ ʪʝʩʪʫʚʘʣʴ-

ʥʠʢʘ ʦʩʦʙʣʠʚʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʫʩʠʣʴ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʢʣʘʜʘʥʥʷ ʯʝʢ-

ʣʠʩʪʽʚ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʽʜʦʙʨʘʞʘʪʠ ʫ ʣʘʢʦʥʽʯʥʽʡ ʬʦʨʤʽ ʚʩʽ ʘʩʧʝʢʪʠ ʪʝʩʪʫ-

ʚʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ  

1. ʊʝʩʪʠʨʦʚʘʥʠʝ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʪʝʦʨʠʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://dou.ua/forums/topic/13389/ 

2. ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ 

ʜʦ ʨʝʩʫʨʩʫ: https://wiki.cuspu.edu.ua/index.php/ɯʥʪʝʨʬʝʡʩ_ʢʦʨʠʩʪʫʚʘʯʘ 

3. ʂʫʭʘʨʯʫʢ ʉ.ɺ. ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʪʝʩʪʫʚʘʥʥʷ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʚʝʙ-ʩʘʡʪʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʉ.ɺ. ʂʫʭʘʨʯʫʢ, ʆ.ɺ. ʈʦʤʘʥʶʢ 

// ʄʘʪʝʨʽʘʣʠ XLVI ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʧʽʜʨʦʟʜʽʣʽʚ ɺʅʊʋ, 

ɺʽʥʥʠʮʷ, 22-24 ʙʝʨʝʟʥʷ 2017 ʨ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://ir.lib.vntu.edu.ua/bitstream/handle/123456789/17318/3215.pdf?sequ

ence=3 

4. ʊʝʩʪ ʢʝʡʩʳ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://zhenyabrik.gitbooks.io/matrixcopy/lektsiya-4-ch3-test-keisi.html 

5. ʊɽʉʊʀʈʆɺɸʅʀɽ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ 

ɹɸɿʆɺʓʁ ʂʋʈʉ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://careers.epam.by/content/dam/epam/by/book_epam_by/Software_Tes

ting_Basics_2_izdanie.pdf 

6. ʂʦʪʣʷʨʯʫʢ ɼ.ɺ., ʈʦʤʘʥʶʢ ʆ. ɺ. ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʪʝʩʪʫʚʘʥʥʷ ʽʥʪʝʨ-

ʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // XLIX ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ ʬʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʽʥ-

ʞʝʥʝʨʽʾ (2020): ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://conferences.vntu.edu.ua/index.php/all-fitki/all -fitki -

2020/paper/view/9764  
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ʄʝʣʴʥʠʯʝʥʢʦ ʄ. ɺ., ʩʪʫʜʝʥʪ, 

ʏʠʞʤʦʪʨʷ ʆ. ɻ., ʩʪʘʨʰ. ʚʠʢʣʘʜʘʯ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ʉʀʉʊɽʄɸ ʈʆɿʇɯɿʅɸɺɸʅʅʗ ʆɹʃʀʏ 

ʄʦʜʫʣʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠ-

ʬʽʢʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ ʧʦ ʚʽʜʝʦʟʦʙʨʘʞʝʥʥʶ. ɺʽʥ ʨʦʟʧʽʟʥʘʻ ʦʙʣʠʯʯʷ, ʟʘʭʦʧ-

ʣʝʥʝ ʜʝʪʝʢʪʦʨʦʤ ʦʙʣʠʯ, ʧʦʨʽʚʥʶʶʯʠ ʾʭ ʽʟ ʟʘʟʜʘʣʝʛʽʜʴ ʩʪʚʦʨʝʥʦʶ ʙʘʟʦʶ 

ʝʪʘʣʦʥʥʠʭ ʟʦʙʨʘʞʝʥʴ. ʂʨʽʤ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ ʧʦ 

ʚʽʜʝʦʟʦʙʨʘʞʝʥʥʶ, ʤʦʜʫʣʴ ʜʦʟʚʦʣʷʻ: 

- ʜʦʜʘʚʘʪʠ ʽ ʚʠʜʘʣʷʪʠ ʦʩʦʙʠ ʟ ʙʘʟʠ ʝʪʘʣʦʥʥʠʭ ʟʦʙʨʘʞʝʥʴ; 

- ʜʨʫʢʫʚʘʪʠ ʽ ʟʙʝʨʽʛʘʪʠ ʚ ʬʘʡʣ ʬʦʨʤʘʪʫ .bmp ʘʙʦ .jpeg ʬʦʪʦʛʨʘʬʽʾ 
ʨʦʟʧʽʟʥʘʥʠʭ ʦʙʣʠʯ; 

- ʧʝʨʝʚʽʨʷʪʠ ʬʦʪʦʛʨʘʬʽʾ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ ʜʣʷ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʄʦʜʫʣʴ ʟʘʭʦʧʣʝʥʥʷ ʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʚʽʜ-

ʩʦʪʦʢ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʩʧʽʣʴʥʦ ʟ  ʉʂʋɼ  ʜʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʥʘ ʦʙô̒ ʢʪʘʭ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʚʠʤʦ-

ʛʘʤʠ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ, ʥʘʧʨʠʢʣʘʜ, ʚ ʙʘʥʢʘʭ ʘʙʦ ʥʘ ʨʝʞʠʤʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ɯʥʰʠʤ ʚʘʞʣʠʚʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʜʫʣʷ ʻ ʘʚʪʦʤʘʪʠʟʘʮʽʷ 

ʬʝʡʩ-ʢʦʥʪʨʦʣʶ ʚ ʢʘʟʠʥʦ, ʛʦʪʝʣʷʭ, ʨʝʩʪʦʨʘʥʘʭ ʽ ʥʘ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ 

ʦʙô̒ ʢʪʘʭ. 

ʇʨʠʥʮʠʧ ʜʽʾ. ʄʦʜʫʣʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯ ʧʨʘʮʶʻ ʟ ʢʘʤʝʨʦʶ ʽ ʜʝ-

ʪʝʢʪʦʨʦʤ ʦʙʣʠʯ. ʅʘ ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʨʦʙʦʪʠ ʜʝʪʝʢʪʦʨ ʦʙʣʠʯ ʚʠʟʥʘʯʘʻ ʧʦ-

ʷʚʫ ʦʩʦʙʠ ʽ ʟʘʭʦʧʣʶʻ ʡʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. ɼʘʣʽ ʤʦʞʣʠʚʽ ʜʚʽ ʩʭʝʤʠ ʨʦʙʦʪʠ 

ʤʦʜʫʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ: ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʽ ʚʝʨʠʬʽʢʘʮʽʷ. 

ʋ ʨʝʞʠʤʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʘʭʦʧʣʝʥʝ ʦʙʣʠʯʯʷ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ ʫʩʽʤʘ ʟʦ-

ʙʨʘʞʝʥʥʷʤʠ ʦʙʣʠʯ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ. ʊʘʢʠʤ ʯʠʥʦʤ ʟô̫ ʩʦʚʫ-

ʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʥʘʷʚʥʽʩʪʴ ʣʶʜʠʥʠ ʚ ʙʘʟʽ ʜʘʥʠʭ ʥʝʙʘʞʘʥʠʭ ʚʽʜʚʽʜʫʚʘʯʽʚ 

ʘʙʦ VIP-ʢʣʽʻʥʪʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʟʘʢʣʘʜʫ. 

ʋ ʨʝʞʠʤʽ ʚʝʨʠʬʽʢʘʮʽʾ ʦʙʣʠʯʯʷ ʣʶʜʠʥʠ, ʱʦ ʩʢʦʨʠʩʪʘʚʩʷ ʢʘʨʪʢʦʶ-ʧʝ-

ʨʝʧʫʩʪʢʦʶ ʘʙʦ ʙʫʜʴ-ʷʢʠʤ ʽʥʰʠʤ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ ʦʩʦʙʠʩʪʦʩʪʽ ʜʣʷ ʧʨʦ-

ʭʦʜʫ ʯʝʨʝʟ ʪʫʨʥʽʢʝʪ ʘʙʦ ʜʚʝʨʽ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʟʘʤʢʦʤ, ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ ʬʦ-

ʪʦʛʨʘʬʽʻʶ ʚʣʘʩʥʠʢʘ ʧʨʦʧʫʩʢʫ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ. ʊʘʢʠʤ ʯʠ-

ʥʦʤ ʤʦʞʥʘ ʟô̫ ʩʫʚʘʪʠ, ʯʠ ʻ ʣʶʜʠʥʘ, ʷʢʘ ʥʘʤʘʛʘʣʘʩʷ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ, 

ʪʠʤ, ʟʘ ʢʦʛʦ ʚʽʥ ʩʝʙʝ ʚʠʜʘʻ. 

ɺ ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʤʦʜʫʣʷ ʟʘʜʘʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʧʦʜʽʙʥʦʩʪʽ (ʫ 

ʚʽʜʩʦʪʢʘʭ), ʷʢʽ ʚʽʜʧʦʚʽʜʥʽ ʢʦʨʜʦʥʘʤ ʪʘʢ ʟʚʘʥʠʭ ʟʦʥ ʩʭʦʞʦʩʪʽ. ɼʦʧʫʩʢʘ-

ʻʪʴʩʷ ʟʘʜʘʥʥʷ ʪʨʴʦʭ ʟʦʥ: ʯʝʨʚʦʥʦʾ (ʚʠʩʦʢʘ ʩʪʫʧʽʥʴ ʧʦʜʽʙʥʦʩʪʽ), ʞʦʚʪʦʾ 

(ʩʝʨʝʜʥʷ ʩʪʫʧʽʥʴ ʧʦʜʽʙʥʦʩʪʽ) ʽ ʟʝʣʝʥʦʶ (ʥʠʟʴʢʘ ʩʪʫʧʽʥʴ ʧʦʜʽʙʥʦʩʪʽ). ʇʨʠ 
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ʚʠʩʦʢʦʤʫ ʩʪʫʧʝʥʽ ʧʦʜʽʙʥʦʩʪʽ ʨʦʟʧʽʟʥʘʥʝ ʦʙʣʠʯʯʷ, ʽ ʚʽʜʩʦʪʦʢ ʩʭʦʞʦʩʪʽ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʟʽ ʨʦʟʧʽʟʥʘʥʠʭ ʦʙʣʠʯ. ʉʪʫʧʽʥʴ ʧʦʜʽʙʥʦʩʪʽ ʚʽʟʫʘʣʴʥʦ ʚʽ-

ʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʤʦʥʽʪʦʨʽ ʦʧʝʨʘʪʦʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦ-

ʣʴʦʨʫ, ʱʦ ʧʦʣʝʛʰʫʻ ʢʦʥʪʨʦʣʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ʂʨʽʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦ-

ʜʫʣʴ ʜʦʟʚʦʣʷʻ ʚʠʜʘʣʷʪʠ ʽʩʥʫʶʯʽ ʟʘʧʠʩʠ ʟ ʙʘʟʠ ʜʘʥʠʭ ʝʪʘʣʦʥʥʠʭ ʟʦʙʨʘ-

ʞʝʥʴ, ʟ ʷʢʠʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʨʽʚʥʷʥʥʷ, ʘʙʦ ʚʥʦʩʠʪʠ ʥʦʚʽ ʟʘʧʠʩʠ, ʱʦ ʤʽ-

ʩʪʷʪʴ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʦʩʦʙʠʩʪʽ ʜʘʥʽ ʣʶʜʠʥʠ: ʇɯɹ, ʚʽʜʜʽʣ, ʢʦʤʝʥʪʘʨ. ɺ  ̫ ʢʦ-

ʩʪʽ ʝʪʘʣʦʥʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʮʠʬʨʦʚʘ ʬʦʪʦʛʨʘʬʽʷ, ʷʢʘ 

ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʚʘʥʪʘʞʝʥʘ ʚ ʙʘʟʫ ʜʘʥʠʭ ʤʦʜʫʣʷ. ʄʦʜʫʣʴ ʜʦʟʚʦʣʷʻ ʧʝʨʝʚʽ-

ʨʠʪʠ ʦʜʥʫ ʬʦʪʦʛʨʘʬʽʶ ʚ ʙʘʟʽ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʙʽʦʤʝʪʨʠʯʥʠʭ ʩʪʘʥʜʘʨʪʘʤ 

ʜʣʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʾ  ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ (ISO 197945). 

ʌʫʥʢʮʽʾ: 

- ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʦʙʣʠʯʯʷ, ʟʘʭʦʧʣʝʥʦʛʦ ʜʝʪʝʢʪʦʨʦʤ 

ʦʙʣʠʯ, ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʟ ʬʦʪʦʛʨʘʬʽʷʤʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʟʘʟʜʘʣʝʛʽʜʴ 

ʩʪʚʦʨʝʥʽʡ ʙʘʟʽ ʜʘʥʠʭ. ʋ ʨʝʞʠʤʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʨʽʚʥʷʥʥʷ ʟ 

ʫʩʽʤʘ ʦʩʦʙʘʤʠ, ʷʢʽ ʻ ʚ ʙʘʟʽ. ʋ ʨʝʞʠʤʽ ʚʝʨʠʬʽʢʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʨʽʚ-

ʥʥ̫ʥʷ ʦʙʣʠʯʯʷ ʣʶʜʠʥʠ, ʱʦ ʥʘʤʘʛʘʻʪʴʩʷ ʩʢʦʨʠʩʪʘʪʠʩʷ ʤʝʪʦʜʦʤ ʘʚʪʦʤʘ-

ʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ (ʙʽʦʤʝʪʨʠʯʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʽ ʪ.ʧ.) ʟ ʡʦʛʦ ʬʦʪʦʛʨʘ-

ʬʽʻʶ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʪʝʭʥʦʣʦʛʽʷ ʢʦʤʧʘʥʽʾ Cognitec. 

- ɺʜ̔ʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ ʟʘʭʦʧʣʝʥʠʭ ʟʦʙʨʘʞʝʥʴ. 

- ɺʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ ʨʦʟʧʽʟʥʘʥʠʭ ʦʙʣʠʯ ʽ ʩʫʧʫʪʥʽʭ ʜʘʥʠʭ: 
ʝʪʘʣʦʥʥʦʾ ʬʦʪʦʛʨʘʬʽʾ ʟ ʙʘʟʠ ʜʘʥʠʭ, ʇɯɹ, ʩʪʫʧʝʥʷ ʧʦʜʽʙʥʦʩʪʽ ʪʘ ʢʦʤʝʥ-

ʪʘʨʷ, ʚʚʝʜʝʥʦʛʦ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʦʙʣʠʯʯʷ ʚ ʙʘʟʫ. 

- ɼʨʫʢ ʬʦʪʦʛʨʘʬʽʾ ʪʘ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʨʦʟʧʽʟʥʘʥʠʭ ʦʩʦʙʠʩʪʦʩ-

ʪʝʡ ʥʘ ʧʨʠʥʪʝʨʽ, ʟʙʝʨʝʞʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʨʦʟʧʽʟʥʘʥʠʭ ʦʙʣʠʯ ʫ ʬʦʨʤʘʪʽ 

.bmp ʘʙʦ .jpeg. 

- ʇʦʰʫʢ ʦʩʦʙʠʩʪʦʩʪʽ ʚ ʙʘʟʽ ʜʘʥʠʭ ʧʦ ʬʦʪʦʛʨʘʬʽʾ. 

- ɼʦʜʘʚʘʥʥʷ ʚ ʙʘʟʫ ʜʘʥʠʭ ʦʙʣʠʯ ʥʦʚʠʭ ʟʘʧʠʩʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʮʠʬ-
ʨʦʚʫ ʬʦʪʦʛʨʘʬʽʶ, ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ ʣʶʜʠʥʠ ʽ ʢʦʤʝʥʪʘʨ. 

- ʇʝʨʝʚʽʨʢʘ ʬʦʪʦʛʨʘʬʽʡ ʚ ʙʘʟʽ ʜʘʥʠʭ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʙʽʦʤʝʪʨʠʯ-

ʥʠʭ ʩʪʘʥʜʘʨʪʘʤ ʜʣʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ (ISO 

19794 5). ʄʦʞʣʠʚʘ ʧʝʨʝʚʽʨʢʘ ʬʦʪʦʛʨʘʬʽʾ ʦʜʥʽʻʾ ʣʶʜʠʥʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. Facial recognition system: Techniques for face acquisition, Facial 

recognition combining different techniques [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://en.wikipedia.org/wiki/Facial_ recognition_sys-

tem. 
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ɼʘʰʢʝʚʠʯ ɺ. ɺ., ʩʪʫʜʝʥʪ,  

ʄʘʨʯʫʢ ɻ. ɺ., ʩʪʘʨ.h ʚʠʢʣʘʜʘʯ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ʉɽʈɺɯʉ ɼʃʗ ʂɽʈʋɺɸʅʅʗ ʊʈɽʅɸɾɽʈʅʀʄ ɿɸʃʆʄ, 

ʂʃɯɭʅʊʉʔʂɸ ʏɸʉʊʀʅɸ 

ʃʶʜʩʪʚʦ ʟʘʚʞʜʠ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʦʰʫʢʘʭ ʪʘ ʨʦʟʨʦʙʮʽ ʥʘʡʨʽʟʥʦʤʘʥʽʪ-

ʥʽʰʠʭ ʩʧʦʩʦʙʽʚ ʧʦʢʨʘʱʝʥʥʷ ʞʠʪʪʻʚʠʭ ʧʦʪʨʝʙ. ʇʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʩ-

ʥʫʶʯʠʭ ʟʘʜʘʯ. ʇʨʠʚʘʪʥʠʡ ʙʽʟʥʝʩ, ʘ ʩʘʤʝ ʢʝʨʫʚʘʥʥʷ ʪʨʝʥʘʞʝʨʥʠʤ ʟʘʣʦʤ, 

ʥʝ ʻ ʚʠʢʣʶʯʝʥʥʷʤ ʟ ʧʨʘʚʠʣ. 

ʊʝʤʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʟ ʢʝʨʫʚʘʥʥʷ ʙʽʟʥʝʩʦʤ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞ-

ʥʦʩʪʽ ʪʨʝʥʘʞʝʨʥʦʛʦ ʟʘʣʫ, ʧʨʠʥʮʠʧʠ ʷʢʠʭ ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʽʥʽʤʽʟʘʮʽʾ ʟʘʪʨʘ-

ʯʝʥʦʛʦ ʯʘʩʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʟʨʫʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ. 

ʄʝʪʦʶ ʨʦʟʨʦʙʢʠ ʻ ʩʝʨʚʽʩ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʪʨʝʥʘʞʝʨʥʠʤ ʟʘʣʦʤ.  ʇʦʩ-

ʪʘʚʣʝʥʘ ʤʝʪʘ ʦʙʫʤʦʚʣʶʻ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʥʘʜʘʥʠʭ ʧʦʩʣʫʛ; 

- ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʩʪʚʦʨʝʥʥʷ ʟʚʽʪʥʦʩʪʽ; 

- ʨʝʘʣʽʟʘʮʽʷ ʘʙʦʥʝʥʪʩʴʢʦʾ ʩʠʩʪʝʤʠ ʚʽʜʚʽʜʫʚʘʥʴ; 

- ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʨʦʟʢʣʘʜʫ ʧʨʠʚʘʪʥʠʭ ʟʘʥʷʪʴ ʟ ʪʨʝʥʝʨʦʤ; 

- ʨʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʢʫʧʽʚʣʽ ʧʦʩʣʫʛ ʥʘʜʘʥʠʭ ʟʘʢʣʘʜʦʤ; 

ʉʠʩʪʝʤʘ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʤʽʢʨʦʩʝʨʚʽʩʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʘʩʪʫʧʥʦʛʦ ʩʪʝʢʫ ʪʝʭʥʦʣʦʛʽʡ: 

- ʩʝʨʚʽʩʠ ʪʘ ʩʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʧʣʘʪʬʦʨʤʽ Node.js; 

- ʬʨʦʥʪʝʥʜ ʯʘʩʪʠʥʘ ʩʪʚʦʨʝʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ JavaScript ʙʽʙʣʽʦ-

ʪʝʢʠ React.js; 

- ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝʨʝʣʷʪʠʚʥʘ ʙʘʟʘ 

ʜʘʥʠʭ MongoDB; 

ɼʘʥʫ ʩʠʩʪʝʤʫ ʙʫʜʝ ʨʦʟʛʦʨʥʫʪʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ ʢʦʥʪʝʡʥʝ-

ʨʠʟʘʮʽʾ Docker ʪʘ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ, ʤʘʩʰʪʘʙʫʚʘʥʥʷ 

ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʟʘʩʪʦʩʫʥʢʘʤʠ ʫ ʢʦʥʪʝʡʥʝʨʘʭ Kubernetes. 

ʇʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʱʝʦʧʠʩʘʥʦʾ ʩʠʩʪʝʤʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʪʘʙʣ̔ʽ-

ʟʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʚʝʜʝʥʥʷ ʟʚʽʪʥʦʩʪʽ ʪʘ ʙʫʜʝ ʤʽʥʽʤʽʟʦʚʘʥʦ ʚʠʥʠʢʥʝʥʥʷ ʧʦ-

ʭʠʙʢʠ ʯʝʨʝʟ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ, ʱʦ ʻ ʜʦʩʠʪʴ ʚʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ 

ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ. 
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ɹʝʟʢʦʨʦʚʘʡʥʘ ʖ. ʄ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɺɽʈʀʌɯʂɸʎɯʗ ʊɸ ɺɸʃɯɼɸʎɯʗ ʇʈʆɻʈɸʄʅʆɻʆ 

ɿɸɹɽɿʇɽʏɽʅʅʗ ɿɸʄʆɺʅʀʂʆʄ 

ʉʴʦʛʦʜʝʥʥʷ ʧʨʦʧʦʥʫʻ ʨʽʟʥʽ ʤʝʪʦʜʦʣʦʛʽʾ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʢʣʘʩʠʯʥʘ (ʢʘʩʢʘʜʥʘ), ʽʥʢʨʝʤʝʥʪʥʘ ʯʠ ʛʥʫʯʢʘ ʤʦʜʝʣʴ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʂʦʞʥʘ ʟ ʥʠʭ ʚʢʣʶʯʘʻ 

ʦʩʥʦʚʥʽ ʪʘ ʜʦʧʦʤʽʞʥʽ ʧʨʦʮʝʩʠ. ʆʩʥʦʚʥʠʤʠ ʟʘʜʘʯʘʤʠ ʟʽ ʩʪʚʦʨʝʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʪʘ ʪʝʩʪʫʚʘʥʥʷ. ʎʝ ʥʘʧʨʷʤʫ ʜʘʻ 

ʟʨʦʟʫʤʽʪʠ, ʱʦ ʢʣʶʯʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ ʻ ʥʘʧʠʩʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ ʪʘ 

ʡʦʛʦ ʧʝʨʝʚʽʨʢʠ. 

ʇʨʦʮʝʩ ʧʝʨʝʚʽʨʢʠ ʥʘʟʠʚʘʶʪʴ ʚʝʨʠʬʽʢʘʮʽʻʶ (verification). ʉʪʘʥ-

ʜʘʨʪ [1, ʩ. 26] ʜʘʻ ʜʚʘ ʚʠʟʥʘʯʝʥʥʷ:  

a) ʇʨʦʮʝʩ ʦʮʽʥʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʘʙʦ ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ ʚʠʟʥʘ-

ʯʝʥʥʷ ʪʦʛʦ, ʯʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʦʜʫʢʪʠ ʜʘʥʦʾ ʬʘʟʠ ʨʦʟʨʦʙʢʠ ʫʤʦʚʘʤ, 

ʥʘʢʣʘʜʝʥʠʤ ʥʘ ʧʦʯʘʪʢʫ ʮʽʻʾ ʬʘʟʠ. 

b) ʇʨʦʮʝʩ ʥʘʜʘʥʥʷ ʦʙô̒ ʢʪʠʚʥʠʭ ʜʦʢʘʟʽʚ ʪʦʛʦ, ʱʦ ʩʠʩʪʝʤʘ, ʧʨʦ-

ʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʙʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʦʚô̫ ʟʘʥʽ ʟ ʥʠʤʠ ʧʨʦʜʫʢʪʠ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ (ʥʘʧʨʠʢʣʘʜ, ʱʦʜʦ ʧʨʘʚʠʣʴʥʦʩʪʽ, ʧʦʚʥʦʪʠ, ʫʟ-

ʛʦʜʞʝʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ) ʜʣʷ ʚʩʽʭ ʬʘʟ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʪʷʛʦʤ ʢʦ-

ʞʥʦʛʦ ʧʨʦʮʝʩʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (ʧʨʠʜʙʘʥʥʷ, ʧʦʩʪʘʯʘʥʥʷ, ʨʦʟʨʦʙʢʘ, 

ʝʢʩʧʣʫʘʪʘʮʽʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ); ʟʘʜʦʚʦʣʴʥʷʪʠ ʩʪʘʥʜʘʨʪʘʤ, ʧʨʘʢʪʠ-

ʢʘʤ ʪʘ ʫʟʛʦʜʞʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ; ʪʘ ʫʩʧʽʰʥʦ ʟʘ-

ʚʝʨʰʠʪʠ ʢʦʞʥʫ ʬʘʟʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʘ ʟʘʜʦʚʦʣʴʥʠʪʠ ʚʩʽ ʢʨʠʪʝʨʽʾ 

ʜʣʷ ʧʦʯʘʪʢʫ ʫʩʧʽʰʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ɺʝʨʠʬʽʢʘʮʽʷ ʪʠʤ-

ʯʘʩʦʚʠʭ ʨʦʙʦʯʠʭ ʚʠʨʦʙʽʚ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʥʘʣʝʞʥʦʛʦ ʨʦ-

ʟʫʤʽʥʥʷ ʪʘ ʦʮʽʥʢʠ ʘʨʪʝʬʘʢʪʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ [2] ʙʫʣʦ ʫʟʘʛʘʣʴʥʝʥʦ ʽʩʥʫʶʯʽ ʤʝʪʦʜʽʚ ʚʝʨʠʬʽʢʘʮʽʾ 

ʪʘ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʶ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʽʜʯʘʩ ʚʝʨʠʬʽʢʘʮʽʾ ʥʘ ʢʦʞʥʽʡ 

ʬʘʟʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ ʥʘʚʝʜʝʥʽ ʤʝ-

ʪʦʜʠ ʚʝʨʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ï ʚʘʣʽʜʘʮʽʷ (validation), ʪʘʢ ʽ ʚʝʨʠʬʽʢʘʮʽʷ 

ʧʨʠʡʤʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʤʦʚʥʠʢʦʤ, ʷʢʫ ʱʝ ʥʘʟʠʚʘ-

ʶʪʴ ʧʨʠʡʤʘʣʴʥʠʤ ʪʝʩʪʫʚʘʥʥʷʤ (acceptance testing). 

ʇʽʜʯʘʩ ʝʪʘʧʫ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʧʨʦʚʦʜʷʪʴ ʾʭ ʚʘʣʽʜʘʮʽʶ, ʾʭ ʚʽʜʧʦʚʽʜ-

ʥʽʩʪʴ ʜʦ ʧʦʪʨʝʙ ʟʘʤʦʚʥʠʢʘ. ɺʠʤʦʛʠ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʷʪʠ ʥʘ ʚʽʜʧʦ-

ʚʽʜʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʽʚ IEEE 830 [3] ʽ 

IEEE 1233 [4]: ʦʜʥʦʟʥʘʯʥʽʩʪʴ, ʥʝʩʫʧʝʨʝʯʣʠʚʽʩʪʴ (ʫʟʛʦʜʞʝʥʽʩʪʴ), ʚʥʫ-

ʪʨʽʰʥʷ ʧʦʚʥʦʪʘ, ʤʽʥʽʤʘʣʴʥʽʩʪʴ, ʚʝʨʠʬʽʢʦʚʘʥʽʩʪʴ, ʩʠʩʪʝʤʘʪʠʯʥʽʩʪʴ. 
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ɺʠʤʦʛʠ ʧʦʚʠʥʥʽ ʘʜʝʢʚʘʪʥʦ ʽ ʧʦʚʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘ-

ʯʽʚ ʽ ʽʥʰʠʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʦʩʽʙ. ɺʦʥʠ [2] ʧʦʰʠʨʶʶʪʴ ʚʩʽ ʩʫʪʪʻʚʽ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʩʧʝʢʪʠ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ: ʢʨʽʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ, 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʘʜʝʢʚʘʪʥʦ ʚʽʜʦʙʨʘʞʝʥʽ ʚʠʤʦʛʠ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʥʘ-

ʜʽʡʥʦʩʪʽ, ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʝʨʝʥʦʩʠʤʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ ʩʫ-

ʧʨʦʚʦʜʫ.  

ʇʨʦʪʷʛʦʤ ʨʦʟʨʦʙʢʠ ʚʽʜʩʣʽʜʢʦʚʫʶʪʴ ʧʨʦʮʝʩ ʨʝʘʣʽʟʘʮʽʾ ʚʠʤʦʛ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʤʝʪʦʜʠ ʪʘ ʽʥʩʪʨʫ-

ʤʝʥʪʠ ʷʢ: ʪʘʙʣʠʮʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (decision table), ʤʘʪʨʠʮʽ ʧʦʢ-

ʨʠʪʪʷ ʚʠʤʦʛ (requirement traceability matrix) ʪʦʱʦ. 

ɼʣʷ ʚʝʨʠʬʽʢʘʮʽʾ [2] ʘʜʝʢʚʘʪʥʦʩʪʽ ʪʘ ʧʦʚʥʦʪʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʘ-

ʣʴʥʠʭ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʚʘʣʽʜʘʮʽʶ ʧʨʦʛʨʘ-

ʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʚʝʨʠʬʽʢʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʤʦʚʥʠʢʦʤ ʻ ʧʨʠʡʤʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ. ɺʦʥʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʝʨʠʬʽ-

ʢʘʮʽʶ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʤʦʛʘʤ ʽ ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʠ ʟʘʜʦʚʦʣʴʥʷʻ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʠʡʤʘʣʴʥʠʤ ʢʨʠʪʝʨʽʷʤ ʪʘ ʜʦʧʦʤʘʛʘʻ ʟʘʤʦʚʥʠʢʫ ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ 

ʧʨʦ ʛʦʪʦʚʥʽʩʪʴ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɺ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ [5], ʧʦʰʫʢ ʘʣʴʪʝʨ-

ʥʘʪʠʚʥʠʭ ʤʝʪʦʜʠʢ ʚʝʨʠʬʽʢʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦ ʚʠʩʫ-

ʥʫʪʠʭ ʚʠʤʦʛ ʟʘʤʦʚʥʠʢʦʤ. 
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ʋɼʂ 004.4 

ɹʝʟʫʛʣʠʡ ɺ. ʆ., ʩʪʫʜʝʥʪ, 

ʇʝʪʨʦʩʷʥ ʈ. ɺ., ʩʪʘʨʰ. ʚʠʢʣʘʜʘʯ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ʉʋʏɸʉʅɯ ʉɸʁʊʀ ʗʂ ʇʈʆɻʈɽʉʀɺʅɯ ɺɽɹ-ɼʆɼɸʊʂʀ 

PWA ʘʙʦ ʧʨʦʛʨʝʩʠʚʥʠʡ ʚʝʙ-ʜʦʜʘʪʦʢ (ʘʥʛʣ. progressive web 

application) ï ʮʝ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʜʦʜʘʻ ʩʘʡʪʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʜʦʜʘʪʢʫ. 

ɹʫʪʠ ʜʦʜʘʪʢʦʤ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ PWA ʪʽʣʴʢʠ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ɺʦʥʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʥʘʩʪʽʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʘʭ ʘʙʦ 

ʥʦʫʪʙʫʮʽ. 

ʄʦʞʣʠʚʦ, ʱʦ ʙʘʛʘʪʦ ʭʪʦ ʢʦʨʠʩʪʫʚʘʚʩʷ ʪʘʢʠʤʠ ʜʦʜʘʪʢʘʤʠ ʨʘʥʽʰʝ, 

ʘʣʝ ʥʘʚʽʪʴ ʥʝ ʟʨʦʟʫʤʽʚʰʠ ʮʴʦʛʦ. ʇʨʠ ʚʽʜʚʽʜʫʚʘʥʥʽ ʜʝʷʢʠʭ ʩʘʡʪʽʚ ʥʘʜʭʦ-

ʜʠʪʴ ʧʨʦʧʦʟʠʮʽʷ ʜʦʜʘʪʠ ʡʦʛʦ ʥʘ ʛʦʣʦʚʥʠʡ ʝʢʨʘʥ. ʗʢʱʦ ʾʾ ʧʨʠʡʥʷʪʠ, ʟʥʘ-

ʯʦʢ ʩʘʡʪʫ ʤʠʪʪʻʚʦ ʟô̫ ʚʠʪʴʩʷ ʩʝʨʝʜ ʚʘʰʠʭ ʽʥʰʠʭ ʜʦʜʘʪʢʽʚ. ɺʘʞʣʠʚʠʡ ʤʦ-

ʤʝʥʪ ï PWA ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʧʨʠʩʪʨʽʡ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʜʚʘ ʢʣʽʢʘ. ʎʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʦʙʭʽʜ Play ʄʘʨʢʝʪ, ʘ ʪʘʢʦʞ ʟʘʙʦʨʦʥʽ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʜʦ-

ʜʘʪʢʠ ʟ ʥʝʚʽʜʦʤʠʭ ʜʞʝʨʝʣ. ɸʥʪʠʚʽʨʫʩʥʘ ʧʨʦʛʨʘʤʘ ʪʘʢʦʞ ʥʝ ʟʘʙʦʨʦʥʷʻ 

ʜʘʥʫ ʜʽʶ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ PWA ʚ ʩʫʯʘʩʥʠʭ ʧʨʦʻʢʪʘʭ: 

ʐʚʠʜʢʽʩʪʴ. ɿʘʚʘʥʪʘʞʫʻʪʴʩʷ ʰʚʠʜʰʝ, ʥʽʞ ʟʚʠʯʘʡʥʽ ʩʘʡʪʠ, ʟʘʚʜʷʢʠ 

ʪʝʭʥʦʣʦʛʽʾ Service Workers. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʟʘʚʘʥʪʘʞʠʪʠ ʩʘʡʪ 

ʚʧʝʨʰʝ ʪʘ ʱʝ ʰʚʠʜʰʝ ʧʨʠ ʧʦʜʘʣʴʰʠʭ ʜʽʷʭ, ʦʩʢʽʣʴʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʝʰʫ-

ʚʘʥʥʷ ʚʩʴʦʛʦ ʚʤʽʩʪʫ ʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʡʦʛʦ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ. 

ʈʦʟʤʽʨ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʪʠʚʥʠʤʠ ʜʦʜʘʪʢʘʤʠ, PWA ʟʥʘʯʥʦ ʤʝʥʰʽ ʪʘ 

ʽʥʦʜʽ ʥʘʚʽʪʴ ʤʝʥʰʝ 1 ʄʙ, ʪʦʜʽ ʷʢ ʩʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʜʦʜʘʪʢʫ IOS ʩʪʘʥʦʚʠʪʴ 

38 ʄʙ, Android ʥʘ 60% ʤʝʥʰʠʡ - 15 ʄʙ. 

ʈʝʞʠʤ ʦʬʣʘʡʥ. ɼʦʩʪʫʧʥʽʩʪʴ ʚ ʨʝʞʠʤʽ ʦʬʣʘʡʥ ʪʘʢʦʞ ʤʦʞʣʠʚʘ ʟʘ-

ʚʜʷʢʠ ʪʝʭʥʦʣʦʛʽʾ  Service Workers. ʇʨʠ ʥʘʣʝʞʥʽʡ ʽʥʪʝʛʨʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ 

ʚʝʩʴ ʚʤʽʩʪ ʧʦʧʝʨʝʜʥʴʦ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʝʨʰʦʛʦ ʚʽʜʚʽʜʫʚʘʥʥʷ 

PWA ʪʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʧʽʩʣʷ ʮʴʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ Javascript, ʟʘʚʜʷʢʠ 

ʯʦʤʫ PWA ʻ ʥʦʚʠʤ ʧʽʜʭʦʜʦʤ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʩʘʡʪʽʚ, ʨʦʙʦʪʘ ʚ ʦʬʣʘʡʥʽ ʜʣʷ 

ʷʢʠʭ ʻ ʥʝʦʙʭʽʜʥʦʶ. 

ɹʝʟʧʝʯʥʽʩʪʴ. ʇʨʘʮʶʻ ʧʦ ʟʘʭʠʱʝʥʦʤʫ ʧʨʦʪʦʢʦʣʫ HTTPS. 

ʂʨʦʩʧʣʘʪʬʦʨʤʥʽʩʪʴ. PWA, ʱʦ ʙʫʚ ʩʪʚʦʨʝʥʥʠʡ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʯʝʨʝʟ ʙʫʜʴ-ʷʢʽ ʤʦʙʽʣʴʥʽ ʧʣʘʪʬʦʨʤʠ, ʪʘʢʽ ʷʢ Android, 

IOS, Windows, Linux, ʪʦʱʦ, ʦʩʢʽʣʴʢʠ PWA ï ʮʝ ʙʨʘʫʟʝʨ. 

ʆʥʦʚʣʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʥʝʧʦʪʨʽʙʥʦ ʟʘʚʘʥʪʘʞʫʚʘʪʠ PWA ʟ ʩʪʦʨʦʥʥʽʭ 

ʤʘʛʘʟʠʥʽʚ, ʪʘʢʠʭ ʷʢ Apple Store, Google Play, Microsoft Store, ʪʦʤʫ ʦʥʦʚ-

ʣʝʥʥʷ ʜʦʜʘʪʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʚʠʯʘʡʥʠʤ ʦʥʦʚʣʝʥʥʷʤ ʩʘʡʪʫ. 
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ɯʥʜʝʢʩʘʮʽʷ. PWA ʪʝʭʥʽʯʥʦ ʚʩʝ ʱʝ ʻ ʩʘʡʪʦʤ, ʡʦʛʦ ʚʤʽʩʪ ʤʦʞʝ ʙʫʪʠ 

ʧʨʦʽʥʜʝʢʩʦʚʘʥʦ ʪʘ ʚʽʜʢʨʠʪʝ ʜʣʷ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʷʢ Google, 

Yandex ʪʦʱʦ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ SEO (ʦʧʪʠʤʽʟʘʮʽʷ ʧʦʰʫʢʦ-

ʚʠʭ ʩʠʩʪʝʤ), ʱʦ ʜʦʟʚʦʣʷʻ PWA ʜʦʩʷʛʪʠ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʧʦʨʽʚʥʷʥʦ ʟ ʥʘʪʠʚʥʠʤ ʜʦʜʘʪʢʦʤ. 

ʇʫʙʣʽʢʘʮʽʷ. ɿ ʥʘʪʠʚʥʠʤʠ ʜʦʜʘʪʢʘʤʠ ʧʨʦʮʝʩ ʧʫʙʣʽʢʘʮʽʾ ʽʥʦʜʽ ʤʦʞʝ 

ʙʫʪʠ ʩʧʨʘʚʞʥʽʤ çʙʦʣʝʤè. ʇʦʜʘʚʰʠ ʩʚʦʶ ʧʨʦʛʨʘʤʫ ʚ ʤʘʛʘʟʠʥʠ ʜʦʜʘʪʢʽʚ, 

ʟ ʥʝʪʝʨʧʽʥʥʷʤ ʯʝʢʘʶʯʠ ʜʝʢʽʣʴʢʘ ʜʥʽʚ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʽʜʤʦʚʫ ʟ ʪʽʻʾ 

ʧʨʠʯʠʥʠ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʚʠʢʦʥʘʪʠ ʜʝʷʢʽ ʥʝʚʝʣʠʢʽ ʢʨʦʢʠ. ɸ ʚ ʜʝʷʢʠʭ ʚʠʧʘ-

ʜʢʘʭ ʧʨʦʛʨʘʤʘ ʚʟʘʛʘʣʽ ʥʽʢʦʣʠ ʥʝ ʙʫʜʝ ʧʨʠʡʥʷʪʘ. ʎʝ ʩʪʘʣʦ ʘʢʪʫʘʣʴʥʦ ʚ 

ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ Huawei ʪʘ ʾʭ ʢʦʥʬʣʽʢʪʦʤ ʟ Google, ʷʢʠʡ 

ʟʘʣʠʰʠʚ ʪʝʣʝʬʦʥʠ Huawei ʙʝʟ Google ʩʝʨʚʽʩʽʚ, ʘ ʪʘʢʦʞ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ 

ʥʝ ʙʘʞʘʶʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ Google ʩʝʨʚʽʩʘʤʠ ʚʟʘʛʘʣʽ. ʊʦʤʫ ʚ ʧʦʜʘʣʴ-

ʰʦʤʫ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦʜʘʪʢʦʤ PWA ʙʫʜʝ ʟʙʽʣʴʰʫʚʘʪʠʩʴ. 

ɺʘʨʪʽʩʪʴ ʨʦʟʨʦʙʢʠ. ʆʩʢʽʣʴʢʠ PWA ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʦʜʠʥ ʨʘʟ, ʘ ʧʦʪʽʤ 

ʜʦʩʪʫʧʥʝ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʤʦʙʽʣʴʥʠʭ ʧʣʘʪʬʦʨʤ ʽ ʙʨʘʫʟʝʨʽʚ, ʷʢʽ ʾʾ ʧʽʜʪʨʠ-

ʤʫʶʪʴ, ʚʘʨʪʽʩʪʴ ʨʦʟʨʦʙʢʠ ʜʣʷ PWA ʥʝʚʝʣʠʢʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʪʠʚʥʠʤʠ 

ʜʦʜʘʪʢʘʤʠ.  

ʑʝ ʦʜʥʘ ʧʨʠʯʠʥʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ PWA ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʚʠ ʧʨʦ-

ʛʨʘʤʫʚʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʙʽʣʴʰ ʟʨʦʟʫʤʽʣʽ ʽ ʤʘʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʫ 

ʙʘʟʫ ʨʦʟʨʦʙʥʠʢʽʚ. 

ʆʙʤʝʞʝʥʥʷ. ʇʦʢʠ ʥʝ ʚʠʷʚʣʝʥʦ. ʆʙʤʝʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʪʽʣʴʢʠ ʚ 

ʬʫʥʢʮʽʦʥʘʣʽ, ʘʣʝ ʮʝ ʟʘʣʝʞʠʪʴ ʥʝ ʚʽʜ ʩʘʤʦʛʦ ʜʦʜʘʪʢʘ, ʘ ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʫ 

ʷʢʠʡ ʚ ʥʴʦʛʦ ʟʘʢʣʘʜʝʥʦ. 

ɺʘʞʣʠʚʦ, ʱʦ ʤʘʡʞʝ ʚʩʽ ʩʫʯʘʩʥʽ ʙʨʘʫʟʝʨʠ ʧʽʜʪʨʠʤʫʶʪʴ PWA (ʥʘʧʨʠ-

ʢʣʘʜ Chrome, Firefox, Opera, ʙʨʘʫʟʝʨ Android, ʙʨʘʫʟʝʨ Samsung ʪʦʱʦ), 

ʘʣʝ ʱʝ ʟʘʣʠʰʘʶʪʴʩʷ ʜʝʷʢʽ ʙʨʘʫʟʝʨʠ, ʷʢʽ ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʧʽʜʪʨʠʤʫʚʘʪʠ 

PWA, ʥʘʧʨʠʢʣʘʜ Safari. ʎʝ ʧʦʚô̫ ʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʧʽʜʪʨʠʤʢʘ ʜʦʜʘʪʢʫ PWA 

ʦʟʥʘʯʘʪʠʤʝ ʧʽʜʪʨʠʤʢʫ ʾʭ ʫ ʤʘʡʙʫʪʥʴʦʤʫ, ʘ ʮʝ, ʜʣʷ ʢʦʤʧʘʥʽʡ, ʪʘʢʠʭ ʷʢ 

Apple, ʷʢʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʥʘʪʠʚʥʽ ʜʦʜʘʪʢʠ, ʥʝ ʚʠʛʽʜʥʦ. 

ʗʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ PWA ʜʘʻ ʟʥʘʯʥʽ ʨʝʟʫʣʴ-

ʪʘʪʠ. ʆʩʴ ʜʝʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ: Tinder, ʟʘʚʜʷʢʠ ʪʝʭʥʦʣʦʛʽʾ, ʩʢʦʨʦʪʠʚ ʯʘʩ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʪʦʨʽʥʦʢ ʟ 11,9 ʜʦ 4,69 ʩʝʢʫʥʜʠ; PWA Tinder ʥʘ 90% ñʣʝ-

ʛʰʝò, ʥʽʞ ʾʭ ʥʘʪʠʚʥʠʡ ʜʦʜʘʪʦʢ (PWA Uber ʤʘʡʞʝ ʥʽʯʦʛʦ ʥʝ ʚʘʞʠʪʴ ʽ ʟʘ-

ʚʘʥʪʘʞʫʻʪʴʩʷ ʟʘ 3 ʩʝʢʫʥʜʠ ʥʘʚʽʪʴ ʚ ʤʝʨʝʞʘʭ 2G); OLX ʟʘʚʜʷʢʠ PWA ʧʽʜ-

ʚʠʱʠʚ CTR ʦʛʦʣʦʰʝʥʴ ʤʘʡʞʝ ʫ 1.5 ʨʘʟʠ ʪʘ ʟʤʝʥʰʠʚ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʥʘ 

80%. 
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ʋɼʂ 004.4 

ʉʽʢʘʡʣʦ ɺ. ʆ., ʩʪʫʜʝʥʪ, 

ʄʘʨʯʫʢ ɻ. ɺ., ʩʪʘʨ.h ʚʠʢʣʘʜʘʯ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉɯɺ ɺʀʂʆʈʀʉʊɸʅʅʗ ʇɸʊɽʈʅɯɺ 

ʇʈʆɭʂʊʋɺɸʅʅʗ ʇʈʀ ʈʆɿʈʆɹʎɯ ɯɻʆʈ 

ʇʘʪʝʨʥʠ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ï ʥʝʣʝʛʢʘ ʩʧʨʘʚʘ, ʘ ʷʢʱʦ ʾʭ 

ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʧʦʚʪʦʨʥʦ, ʪʦ ʚʩʝ ʩʪʘʻ ʱʝ ʚʘʞʯʝ. ɼʠʟʘʡʥ ʪʘʢʠʭ ʩʠ-

ʩʪʝʤ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʜʘʯʽ, ʷʢʫ ʩʠʩʪʝʤʘ ʚʠʨʽʰʫʻ, ʘ 

ʟ ʽʥʰʦʛʦ ï ʙʫʪʠ ʟʘʛʘʣʴʥʠʤ ʽ ʘʙʩʪʨʘʢʪʥʠʤ, ʱʦʙ ʚʨʘʭʫʚʘʪʠ ʫʩʽ ʚʠʤʦʛʠ, ʱʦ 

ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʅʘʩʘʤʧʝʨʝʜ, ʜʦʩʚʽʜʯʝʥʦʤʫ ʨʦʟʨʦʙʥʠʢʫ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʥʝ ʧʦʪʨʽʙʥʦ 

ʚʠʨʽʰʫʚʘʪʠ ʢʦʞʥʫ ʥʦʚʫ ʟʘʜʘʯʫ ʟ ʥʫʣʷ. ɿʘʤʽʩʪʴ ʮʴʦʛʦ, ʚʽʥ ʥʘʤʘʛʘʻʪʴʩʷ 

ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʪʽ ʨʽʰʝʥʥʷ, ʱʦ ʚʠʷʚʠʣʠʩʴ ʫʩʧʽʰʥʠʤʠ ʧʦʧʝʨʝʜ-

ʥʴʦ. ʉʘʤʝ ʟʘʚʜʷʢʠ ʥʘʢʦʧʠʯʝʥʦʤʫ ʜʦʩʚʽʜʫ ʨʦʟʨʦʙʥʠʢ, ʱʦ ʧʨʦʻʢʪʫʻ ʩʠʩ-

ʪʝʤʠ, ʽ ʩʪʘʻ ʝʢʩʧʝʨʪʦʤ ʫ ʩʚʦʾʡ ʦʙʣʘʩʪʽ. 

ʇʘʪʝʨʥʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʧʨʦʱʫʶʪʴ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʜʘʣʠʭ 

ʧʨʦʻʢʪʥʠʭ ʪʘ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʨʽʰʝʥʴ. ɿʘ ʨʘʭʫʥʦʢ ʧʘʪʝʨʥʽʚ ʤʦʞʥʘ ʧʦʢʨʘ-

ʱʠʪʠ ʷʢʽʩʪʴ ʜʦʢʫʤʝʥʪʘʮʽʾ ʽ ʧʽʜʪʨʠʤʢʫ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʚʥʦʛʦ ʦʧʠʩʫ ʚʟʘʻʤʦʜʽʾ ʢʣʘʩʽʚ ʪʘ ʦʙô̒ ʢʪʽʚ, ʘ ʪʘʢʦʞ ʧʨʠʯʠʥ, ʯʦʤʫ ʩʠʩʪʝʤʘ 

ʙʫʣʘ ʩʧʨʦʻʢʪʦʚʘʥʘ ʩʘʤʝ ʪʘʢ, ʘ ʥʝ ʽʥʘʢʰʝ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤʠ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʚʠʙʽʨ ʤʦʚʠ ʪʘ ʧʣʘʪʬʦ-

ʨʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʎʝ ʟʚô̫ ʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚʽʜ ʤʦʚʠ ʪʘ ʩʪʠʣʶ ʟʘʣʝʞʠʪʴ 

ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʘʪʝʨʥʽʚ. ʉʘʤʝ ʪʦʤʫ, ʻ ʩʝʥʩ ʚʠʜʽʣʠʪʠ ʨʦʟʨʦ-

ʙʢʫ ʽʛʦʨ ʷʢ ʦʢʨʝʤʫ ʪʝʤʫ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʪʝʨʥʽʚ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʛʨʠ ʟ ʚʽʨʪʫʘʣʴʥʠʤ ʩʚʽʪʦʤ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴ-

ʢʽʩʪʴ ʦʙô̒ ʢʪʽʚ, ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʻ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʧʘʪʝʨʥʽʚ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʩʪʚʦʨʠʪʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʫ ʩʠʩʪʝʤʫ ʟ ʤʦ-

ʞʣʠʚʽʩʪʶ ʨʦʟʰʠʨʝʥʥʷ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʘʞʣʠʚʘ ʪʦʤʫ, ʱʦ ʙʝʟ ʥʝʾ ʛʨʘ ʥʝ ʜʦʩʷʛʥʝ ʥʝʦʙʭʽʜʥʦʾ 

ʷʢʦʩʪʽ ʜʣʷ ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. ʅʽʢʦʤʫ ʥʝ ʧʦʪʨʽʙʥʘ ʛʨʘ, ʷʢʘ ʚʽʜʦʙʨʘ-

ʞʘʻ ʥʠʟʴʢʫ ʢʽʣʴʢʽʩʪʴ ʢʘʜʨʽʚ ʚ ʩʝʢʫʥʜʫ, ʘʙʦ ʥʝʢʦʨʝʢʪʥʦ ʧʨʘʮʶʻ ʧʨʠ ʚʝ-

ʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʱʦ ʛʨʘʶʪʴ ʦʥʣʘʡʥ. 

ɺ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʚʘʞʣʠʚʘ ʪʦʤʫ, ʱʦ ʮʝ ʜʘʻ 

ʟʤʦʛʫ ʚʠʪʨʘʯʘʪʠ ʤʝʥʰʝ ʨʝʩʫʨʩʽʚ ʨʦʟʨʦʙʢʠ ʧʨʠ ʚʚʝʜʝʥʥʽ ʥʦʚʠʭ ʬʫʥʢʮʽʦ-

ʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʤʦʜʠʬʽʢʘʮʽʾ ʽʩʥʫʶʯʠʭ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʧʨʦʻ-

ʢʪʫʚʘʥʥʽ ʚʘʞʣʠʚʦ ʧʨʠʜʽʣʷʪʠ ʫʚʘʛʫ ʰʣʷʭʘʤ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʩʪʽ. ʇʨʠʢʣʘʜʦʤ ʮʴʦʤʫ ʤʦʞʝ ʩʪʘʪʠ ʚʚʝʜʝʥʥʷ ʥʦʚʦʛʦ ʪʠʧʫ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠ-

ʩʪʫʚʘʯʘ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʚʽʪʦʤ. 
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ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʤʦʤʝʥʪʦʤ ʥʘ ʝʪʘʧʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʠ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʽʻʨʘʨʭʽʾ ʪʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʧʣʘʥʫ ʚʟʘʻʤʦʜʽʾ ʽʛʨʦʚʠʭ ʝʣʝʤʝʥʪʽʚ. ʎʝʡ ʧʨʦʮʝʩ 

ʙʫʚ ʚʠʜʽʣʝʥʠʡ ʚ ʦʢʨʝʤʠʡ ʧʘʪʝʨʥ ï EC (Entity-Component). ʇʘʪʝʨʥ ɽʉ 

ʙʫʜʝ ʜʦʩʠʪʴ ʢʦʨʠʩʥʠʤ ʥʘ ʧʦʯʘʪʢʫ ʩʪʚʦʨʝʥʥʷ ʧʨʦʻʢʪʫ, ʜʣʷ ʨʦʟʙʠʪʪʷ ʧʨʦ-

ʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦ ʜʠʨʝʢʪʦʨʽʷʤ ʪʘ ʰʘʨʘʤ. 

ʊʠʧʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʽʛʦʨ ʻ ʩʪʚʦʨʝʥʥʷ ʤʝʥʝʜʞʝʨʽʚ, ʦʙʣʘʩʪʴ ʚʽʜ-

ʧʦʚʽʜʘʣʴʥʦʩʪʽ ʷʢʠʭ ï ʫʧʨʘʚʣʽʥʥʷ ʽʛʨʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ ʮʽʣʦʤʫ. ʊʘʢʽ ʤʝ-

ʥʝʜʞʝʨʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʦʙô̒ ʢʪʽʚ ʱʦʙ ʢʦʥʪʨʦʣʶ-

ʚʘʪʠ ʾʭ.  

ɸʣʝ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʷʤʠʭ ʟʘʚô̫ ʟʢʽʚ ʤʽʞ 

ʩʫʪʥʦʩʪʷʤʠ ï ʜʦʮʽʣʴʥʦ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʪʠ ʧʘʪʝʨʥ Observer. ʎʝʡ ʧʘʪʝʨʥ 

ʜʘʻ ʟʤʦʛʫ ʦʙô̒ ʢʪʘʤ ʧʽʜʧʠʩʫʚʘʪʠʩʴ ʥʘ ʧʦʜʽʾ (events) ʤʝʥʝʜʞʝʨʽʚ, ʪʘ ʨʝʘ-

ʛʫʚʘʪʠ ʥʘ ʥʠʭ ʥʝʦʙʭʽʜʥʠʤ ʯʠʥʦʤ. ʊʘʢʦʞ ʮʝʡ ʧʘʪʝʨʥ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʫ 

ʪʽʩʥʦʛʦ ʟʚô̫ ʟʢʫ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʠ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʥʦʩʠʪʠ 

ʟʤʽʥʠ ʣʠʰʝ ʚ ʦʜʠʥ ʢʦʤʧʦʥʝʥʪ, ʟʘʤʽʩʪʴ ʙʘʛʘʪʴʦʭ. 

ʋ ʢʦʞʥʽʡ ʛʨʽ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʨʝʘʣʽʟʘʮʽʾ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɼʣʷ ʮʽʻʾ ʪʠʧʦʚʦʾ ʟʘʜʘʯʽ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʦʩʠʪʴ ʪʠʧʦʚʠʡ ʧʘʪʝʨʥ 

MVVM (Model-View-ViewModel). ʇʘʪʝʨʥ ʜʘʻ ʟʤʦʛʫ ʨʦʟʜʽʣʠʪʠ ʚʟʘʻʤʦ-

ʜʽʶ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʩʠʩʪʝʤʦʶ ʥʘ ʪʨʠ ʰʘʨʠ ʟ ʨʽʟʥʠʤʠ ʦʙʣʘʩʪʷʤʠ ʚʽʜʧʦʚʽ-

ʜʘʣʴʥʦʩʪʽ: ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ, ʾʭ ʟʙʝʨʽʛʘʥʥʷ, ʪʘ ʧʦʩʝʨʝʜʥʠʢʦʤ. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʘʪʝʨʥʽʚ ʧʨʠ ʨʦʟʨʦʙʮʽ ʽʛʦʨ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʦʙô̒ ʢʪʽʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʡʥʦʛʦ ʧʘʪʝʨʥʫ ï Object Pool. ʇʘʪʝʨʥ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʪʘ ʟʥʠʱʝʥʥʷ ʽʛʨʦʚʠʭ 

ʦʙô̒ ʢʪʽʚ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʚʦʨʝʥʥʷ ʪʠʤʯʘʩʦʚʦʛʦ ʩʭʦʚʠʱʘ 

ʜʣʷ ʦʙô̒ ʢʪʽʚ ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʟʥʠʱʠʪʠ ʘʙʦ ʩʪʚʦʨʠʪʠ. ʉʫʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʦʙô̒ ʢʪʠ ʭʦʚʘʶʪʴʩʷ ʪʘ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʝʢʨʘʥʽ, ʟʘʤʽʩʪʴ ʩʧʨʘʚʞ-

ʥʴʦʛʦ ʟʥʠʱʝʥʥʷ, ʷʢʝ ʧʦʪʨʝʙʫʻ ʟʚʝʨʥʝʥʥʷ ʜʦ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤô̫ ʪʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʘʪʝʨʥʽʚ ʙʝʟʧʝʨʝʯʥʦ ʤʘʻ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʘʨʭʽ-

ʪʝʢʪʫʨʫ, ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʯʠʩʪʦʪʫ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ ʛʨʠ. ɸʣʝ ʥʝʦʙʭʽʜʥʦ 

ʧʘʤô̫ ʪʘʪʠ, ʱʦ ʥʘʜʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʘʪʝʨʥʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʧʣʫʪʘ-

ʥʦʾ, ʪʽʩʥʦ-ʟʚô̫ ʟʘʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʥʘʩʧʨʘʚʜʽ ʥʝ ʧʦʪʨʝʙʫʻ ʘʙʩʪʨʘʢʮʽʡ ʚ ʪʘ-

ʢʽʡ ʢʽʣʴʢʦʩʪʽ. ʉʘʤʝ ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʤʽʪʠ ʦʮʽʥʶʚʘʪʠ ʧʦʪʨʝʙʠ ʪʘ ʨʠʟʠʢʠ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʘʪʝʨʥʽʚ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʪʝʨʥʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʷʢ ʞʠʪʪʻʚʦ-ʚʘ-

ʞʣʠʚʦʛʦ ʝʣʝʤʝʥʪʫ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʚ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ï ʛʨʠ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʨʦʟʰʠʨʶʚʘʥʦʩʪʽ ʪʘ ʧʦʜʘʣʴʰʦʾ ʧʽʜ-

ʪʨʠʤʢʠ. 
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ʂʨʘʩʠʣʝʥʢʦ ɺ. ɻ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ., ʩʪʘʨʰ. ʥʘʫʢ. ʩʧʽʚʨʦʙ., ʜʦʮʝʥʪ,  

ʅʽʢʽʪʦʚʠʯ ɼ. ɺ. 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʈʆʊʆʂʆʃʀ ʋɿɻʆɼɾɽʅʅʗ ʉɽʂʈɽʊʅʀʍ ʂʃʖʏɯɺ ʋ 

ɺʀɻʃʗɼɯ ʄɸʊʈʀʏʅʀʍ ʇɽʈɽʉʊɸʅʆɺʆʂ ɿʅɸʏʅʆɰ 

ʈʆɿʄɯʈʅʆʉʊɯ ɼʃʗ ʂʈʀʇʊʆɻʈɸʌɯʏʅʀʍ ʇɽʈɽʊɺʆʈɽʅʔ  

ɺʩʪʫʧ. ʋʟʘʛʘʣʴʥʝʥʥʷ ʚʽʜʦʤʠʭ ʢʨʠʧʪʦʩʠʩʪʝʤ ʟ ʬʦʨʤʘʪʘʤʠ ʜʘʥʠʭ ʩʢʘ-

ʣʷʨʥʦʛʦ ʪʠʧʫ ʥʘ ʚʠʧʘʜʢʠ ʤʘʪʨʠʯʥʦ-ʪʝʥʟʦʨʥʠʭ ʬʦʨʤʘʪʽʚ, ʧʦʷʚʘ ʪʘ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʥʦʚʦʛʦ ʢʣʘʩʫ ʢʨʠʧʪʦʩʠʩʪʝʤ ʤʘʪʨʠʯʥʦʛʦ ʪʠʧʫ (ʂʄʊ) [1-4] ʥʘ ʦʩ-

ʥʦʚʽ ʾʭ ʤʘʪʨʠʯʥʦ-ʘʣʛʝʙʨʘʾʯʥʠʭ ʤʦʜʝʣʝʡ (ʄɸʄ) ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʧʝʨʝ-

ʪʚʦʨʝʥʴ (ʂʇ) 2D(3D) - ʤʘʩʠʚʽʚ, ʟʦʙʨʘʞʝʥʴ (ɿ), ʷʢʽ ʤʘʶʪʴ ʨʷʜ ʩʫʪʪʻʚʠʭ 

ʧʝʨʝʚʘʛ, ʩʧʨʠʷʣʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ʂʄʊ, ʄɸʄ ʪʘ ʜʝʤʦʥʩʪʨʘʮʽʾ 

ʮʽʣʦʾ ʥʠʟʢʠ ʥʦʚʠʭ ʾʭ ʧʦʢʨʘʱʝʥʴ ʪʘ ʟʘʩʪʦʩʫʚʘʥʴ [5-10]. ʋʟʘʛʘʣʴʥʝʥʽ 

ʄɸʄ, ʤʘʪʨʠʯʥʽ ʘʬʽʥʥʽ ʪʘ ʘʬʽʥʥʦ-ʧʝʨʝʩʪʘʥʦʚʦʯʥʽ ʰʠʬʨʠ (ʄɸʇʐ), ʾʭ 

ʤʦʜʠʬʽʢʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʩʣʽ-

ʧʠʭ ʪʘ ʽʥʰʠʭ ʧʦʢʨʘʱʝʥʠʭ ʮʠʬʨʦʚʠʭ ʧʽʜʧʠʩʽʚ ʫ [11-15]. ʄɸʄ ʧʨʠ ʾʭ ʘʧʘ-

ʨʘʪʥʠʭ ʨʝʘʣʽʟʘʮʽʷʭ ʣʝʛʰʝ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʤʘʪʨʠʯʥʽ ʧʨʦʮʝʩʦʨʠ, ʤʘ-

ʶʪʴ ʨʦʟʰʠʨʝʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʧʦʢʨʘʱʝʥʫ ʢʨʠʧʪʦ-ʩʪʽʡʢʽʩʪʴ, 

ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʚʽʨʷʪʠ ʮʽʣʽʩʥʽʩʪʴ ʢʨʠʧʪʦʛʨʘʤ ʯʦʨʥʦ-ʙʽʣʠʭ, ʢʦʣʴʦʨʦʚʠʭ 

ʟʦʙʨʘʞʝʥʴ ʽ ʥʘʷʚʥʽʩʪʴ ʫ ʥʠʭ ʧʝʨʝʢʨʫʯʫʚʘʥʴ [5,7], ʩʪʚʦʨʶʚʘʪʠ ʙʣʦʢʦʚʽ 

[6], ʧʘʨʘʤʝʪʨʠʯʥʽ [8], ʙʘʛʘʪʦʩʪʦʨʽʥʢʦʚʽ [9] ʤʦʜʝʣʽ ʟ ʾʭ ʟʥʘʯʥʦʶ ʩʪʽʡʢʽʩʪʶ 

[10]. ɼʣʷ ʂʇ ʫ ʤʘʪʨʠʯʥʠʭ ʤʦʜʝʣʷʭ ʧʝʨʝʩʪʘʥʦʚʦʢ (ʄʄ_ʇ), ʟ ʾʭ ʙʘʟʦʚʠʤʠ 

ʧʨʦʮʝʜʫʨʘʤʠ ʤʥʦʞʝʥʥʷ ʤʘʪʨʠʮʴ ʪʘ ʜʝʷʢʠʤʠ ʽʥʰʠʤʠ ʧʦ-ʝʣʝʤʝʥʪʥʠʤʠ 

ʦʧʝʨʘʮʽʷʤʠ ʟʘ ʤʦʜʫʣʝʤ ʥʘʜ ʤʘʪʨʠʮʷʤʠ, ʤʘʪʨʠʮʽ ʙʘʡʪʽʚ, ʫʪʚʦʨʝʥʠʭ ʟ ʨʷʜ-

ʢʽʚ, ʢʦʣʦʥʦʢ, ʚʝʢʪʦʨʽʚ, ʱʦ ʚ ʫʥʽʪʘʨʥʠʭ ʯʠ ʽʥʰʠʭ ʢʦʜʘʭ  ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʩʠʤʚʦʣʠ, ʢʦʜʠ, ʙʘʡʪʠ, ʥʝʦʙʭʽʜʥʦ ʤʥʦʞʠʪʠ ʥʘ ʤʘʪʨʠʮʽ ʧʝʨʝʩʪʘʥʦʚʦʢ 

(ʄʇ). ʇʨʦʮʝʜʫʨʠ ʧʝʨʝʩʪʘʚʣʷʥʥʷ ʙʽʪʽʚ, ʙʘʡʪʽʚ ʯʠ ʾʭ ʛʨʫʧ ʻ ʥʘʡʙʽʣʴʰ ʧʦ-

ʰʠʨʝʥʠʤʠ ʪʘ ʦʙʦʚô̫ ʟʢʦʚʠʤʠ ʧʨʘʢʪʠʯʥʦ ʜʣʷ ʚʩʽʭ ʚʽʜʦʤʠʭ ʪʘ ʥʦʚʦʩʪʚʦ-

ʨʶʚʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʰʠʬʨʽʚ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʝʥʪʨʦʧʽʾ ʢʨʠʧʪʦʛʨʘʤ ɿ 

ʧʨʠ ʾʭ ʂʇ ʥʘ ʦʩʥʦʚʽ ʄʄ_ʇ ʪʘ ʟʤʽʥʠ ʾʭ ʛʽʩʪʦʛʨʘʤ ʥʝʦʙʭʽʜʥʽ ʜʝʢʦʤʧʦʟʠʮʽʷ 

R,G,B ʩʢʣʘʜʦʚʠʭ ʽ ʾʭ ʙʽʪʦʚʠʭ ʟʨʽʟʽʚ ʪʘ ʜʝʢʽʣʴʢʘ ʤʘʪʨʠʯʥʠʭ ʢʣʶʯʽʚ (ʄʂ) 

ʪʠʧʫ ʄʇ [3-5]. ʅʠʟʢʘ ʪʘʢʠʭ ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʠʭ (ʧʦʪʦʯʥʠʭ, ʧʦʢʨʦʢʦʚʠʭ, 

ʧʦ-ʬʨʝʡʤʦʚʠʭ) ʄʂ, ʷʢʽ ʙ ʚʽʜʧʦʚʽʜʘʣʠ ʚʠʤʦʛʘʤ, ʰʚʠʜʢʦ ʛʝʥʝʨʫʚʘʣʠʩʴ, 

ʧʦʪʨʽʙʥʘ ʽ ʜʣʷ ʤʘʩʢʫʚʘʥʥʷ, ʂʇ ʚʽʜʝʦ-ʬʘʡʣʽʚ ʯʠ ʧʦʪʦʢʫ ʙʣʦʢʽʚ ʟ ʬʘʡʣʽʚ, 

ʟʦʙʨʘʞʝʥʴ ʧʨʠ ʾʭ ʟʥʘʯʥʠʭ ʨʦʟʤʽʨʘʭ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʜʣʷ ʄɸʄ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʥʠʟʢʠ ʄʇ, ʷʢʽ ʙ ʟʘʜʦʚʦʣʴʥʷʣʠ 

ʨʷʜʫ ʚʠʤʦʛ, ʟ ʛʦʣʦʚʥʦʛʦ ʄʂ. ʆʩʢʽʣʴʢʠ ʧʠʪʘʥʥʷ ʫʟʛʦʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ 

ʄʂ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʫ, ʘʣʝ ʥʝ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʄʇ ʨʦʟʛʣʷʜʘʣʠʩʴ ʚ [16,17], ʘ 

ʤʝʪʦʜʠ ʛʝʥʝʨʫʚʘʥʥʷ ʧʦʪʦʢʫ ʄʂ ʧʝʨʝʩʪʘʥʦʚʦʢ ʟ ʛʦʣʦʚʥʦʛʦ ʄʂ ʯʘʩʪʢʦʚʦ 
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ʨʦʟʛʣʷʜʘʣʠʩʴ ʚ [18], ʘʣʝ ʪʽʣʴʢʠ ʜʣʷ ʙʽʪʦʚʠʭ ʄʇ ʥʝʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ 

(256*256), ʪʦ ʤʝʪʦʶ ʨʦʙʦʪʠ ʻ ʩʧʨʦʙʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʪʘ ʜʦʩʣʽʜʠʪʠ ʧʨʦ-

ʪʦʢʦʣ ʫʟʛʦʜʞʝʥʥʷ ʩʝʢʨʝʪʥʦʛʦ (ʛʦʣʦʚʥʦʛʦ) ʄʂ ʫ ʚʠʛʣʷʜʽ ʄʇ ʟʥʘʯʥʦʾ ʨʦ-

ʟʤʽʨʥʦʩʪʽ, ʪʦʙʪʦ ɻʄʇ, ʫʜʦʩʢʦʥʘʣʠʪʠ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʚʠʜ, ʩʪʨʫʢʪʫʨʫ ɻʄʇ 

ʪʘʢʦʾ ʯʠ ʱʝ ʟʥʘʯʥʽʰʦʾ ʨʦʟʤʽʨʥʦʩʪʽ ʜʦ ʬʦʨʤʘʪʫ ɿ ʽ ʜʦ ʰʚʠʜʢʠʭ ʘʧʘʨʘʪʥʠʭ 

ʨʽʰʝʥʴ, ʧʨʦʤʦʜʝʣʶʚʘʪʠ ʮʝʡ ʧʨʦʪʦʢʦʣ ʪʘ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʦʢʫ ʄʇ 

ʟ ʪʘʢʦʾ ɻʄʇ ʜʣʷ ʄɸʄ ʂʇ ʫ ʩʠʩʪʝʤʘʭ ʄʊ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʛʣʷʜ ʄʊ 

ʰʠʬʨʽʚ, ʦʩʦʙʣʠʚʦ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʙʣʦʯʥʠʭ [4], ʾʭ 

ʘʥʘʣʽʟ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ 

ʽʟʦʤʦʨʬʥʽʩʪʴ ʨʽʟʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʴ ʧʝʨʝʩʪʘʥʦʚʦʢ (ʤʘʪʨʠʮʴ ʯʠ ʚʝʢʪʦʨʽʚ), 

ʱʦ ʚʠʩʪʫʧʘʶʪʴ ʫ ʨʦʣʽ ʛʦʣʦʚʥʦʛʦ ʢʣʶʯʘ (ɻʂ) ʪʘ ʧʦ-ʙʣʦʢʦʚʠʭ ʯʠ ʧʦʢʨʦ-

ʢʦʚʠʭ, ʨʘʫʥʜʦʚʠʭ ʄʂ ʪʠʧʫ ʄʇ, ʪʦʙʪʦ ʧʽʜ-ʢʣʶʯʽʚ (ʇʂ), ʱʦ ʷʚʣʷʶʪʴ ʩʦ-

ʙʦʶ ʤʘʪʨʠʮʽ ʧʝʨʝʩʪʘʥʦʚʦʢ ʈ (ʾʾ ʩʪʝʧʝʥʽ !) ʯʠ ʽʟʦʤʦʨʬʥʽ ʾʤ ʚʝʢʪʦʨʠ. ɿ ʨʦ-

ʙʽʪ [6,8,9] ʚʽʜʦʤʦ, ʱʦ ʧʨʠ ʂʇ ʥʘ ʦʩʥʦʚʽ ʄɸʇʐ, ɺɸʇʐ ʢʨʠʧʪʦʛʨʘʤʠ 

ʜʣʷ ʜʝʷʢʠʭ ʚʠʜʽʚ ʪʝʢʩʪʦʚʦ-ʛʨʘʬʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ (ʊɻɼ) ʽ ɿ, ʦʩʦʙʣʠʚʦ ʜʣʷ 

ʧʦʙʣʦʯʥʠʭ ʄɸʄ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʜʥʦʛʦ ʇʂ ʜʣʷ ʚʩʽʭ ʙʣʦʢʽʚ ʻ ʥʝʜʦʩ-

ʪʘʪʥʽʤʠ ʧʦ ʩʪʽʡʢʦʩʪʽ, ʪʘ ʧʦʧʨʠ ʮʝ ʥʠʟʢʘ ʇʂ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ɻʂ, ʚʠʨʽ-

ʰʫʻ ʮʶ ʧʨʦʙʣʝʤʫ. ɸ ʪʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʘʩʧʝʢʪ ʫʟʛʦʜʞʝʥʥʷ ʩʝʢʨʝʪʥʦʛʦ ɻʂ 

ʪʠʧʫ ʄʇ ʟʥʘʯʥʦʾ ʨʦʟʤʽʨʥʦʩʪʽ. ʈʦʟʛʣʷʥʝʤʦ ʩʠʪʫʘʮʽʶ, ʢʦʣʠ ʜʣʷ ʂʇ ʙʣʦʢʽʚ 

ʜʦʚʞʠʥʦʶ 256*256 ʙʘʡʪʽʚ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʤʘʪʨʠʮʽ ʯʦʨʥʦ-ʙʽ-

ʣʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʩʪʘʚʠʪʠ ʚʩʽ ʙʘʡʪʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʄʇ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʄʇ ʚ ʟʘʛʘʣʴʥʦ ʧʨʠʡʥʷʪʦʤʫ ʚʠʛʣʷʜʽ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʢʚʘʜʨʘʪʥʦʶ ʟ N*N ʝʣʝʤʝʥʪʘʤʠ (ç0è ʯʠ ç1è), ʜʝ N=216. ʇʦʪʫʞʥʽʩʪʴ ʤʥʦ-

ʞʠʥʠ ʤʦʞʣʠʚʠʭ ʪʘʢʠʭ ʄʇ, ʪʦʙʪʦ ʾʭ ʢʽʣʴʢʽʩʪʴ ʦʮʽʥʶʻʪʴʩʷ, ʷʢ N!, ʱʦ ʜʘʻ 

ʜʣʷ ʮʴʦʛʦ N ʢʦʣʦʩʘʣʴʥʽ ʟʥʘʯʝʥʥʷ. ɸʣʝ ʢʦʞʥʫ ʘʜʨʝʩʫ ʙʘʡʪʫ ʙʣʦʢʫ ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʙʘʡʪʽʚ, ʱʦ ʚʢʘʟʫʶʪʴ ʜʚʽ ʢʦʦʨʜʠʥʘʪʠ 

(ʨʷʜʦʢ ʪʘ ʩʪʦʚʧʯʠʢ) ʙʣʦʢʫ. ʎʝ ʜʘʻ ʥʘʤ ʤʦʞʣʠʚʽʩʪʴ ʜʚʦʤʘ ʙʣʦʢʘʤʠ 

(256*256 ʝʣʝʤʝʥʪʽʚ) ʙʘʡʪʽʚ ʧʨʝʜʩʪʘʚʣʷʪʠ ʣʶʙʫ ʧʝʨʝʩʪʘʥʦʚʢʫ,  ʩʪʘʚʣʷʯʠ 

ʚ ʢʦʞʥʽʡ ʦʜʥʘʢʦʚʽʡ ʘʜʨʝʩʽ ʮʠʭ ʙʣʦʢʽʚ ʚʽʜʧʦʚʽʜʥʫ ʩʪʘʨʰʦʤʫ ʙʘʡʪʫ (ʚ ʧʝʨ-

ʰʦʤʫ ʙʣʦʮʽ) ʪʘ ʤʦʣʦʜʰʦʤʫ ʙʘʡʪʫ (ʚ ʜʨʫʛʦʤʫ ʙʣʦʮʽ) ʢʦʦʨʜʠʥʘʪʠ ʥʦʚʦʾ 

ʘʜʨʝʩʠ ʚʠʙʨʘʥʦʛʦ ʜʣʷ ʧʝʨʝʩʪʘʥʦʚʢʠ ʙʘʡʪʫ. ɺʠʛʣʷʜ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣʷ 

ʫ Mathcad ʜʣʷ ʛʝʥʝʨʫʚʘʥʥʷ ʙʘʟʦʚʦʛʦ (ʛʦʣʦʚʥʦʛʦ) ʄʂ (ʄʇ) ʪʘ ʚʠʛʣʷʜ 

ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ KeyA ʪʘ KeyB ʫ ʬʦʨʤʘʪʽ ʜʚʦʭ ʯʦʨʥʦ-ʙʽʣʠʭ ʟʦʙʨʘʞʝʥʴ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.1. ʆʪʞʝ, ʣʶʙʫ ʄʇ ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʚʽʜʦʙʨʘʟʠʪʠ 

ʜʚʦʤʘ ʤʘʪʨʠʮʷʤʠ ʨʦʟʤʽʨʦʤ 256*256, ʝʣʝʤʝʥʪʠ ʷʢʠʭ ʧʨʠʡʤʘʶʪʴ ʟʥʘ-

ʯʝʥʥʷ ʟ ʜʽʘʧʘʟʦʥʫ 0-255, ʟ ʪʽʻʶ ʦʩʦʙʣʠʚʽʩʪʶ, ʱʦ ʢʦʞʥʘ ʟ 256 ʾʭ ʛʨʘʜʘʮʽʡ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚ ʢʦʞʥʽʡ ʟ ʮʠʭ ʜʚʦʭ ʤʘʪʨʠʮʴ (ɿ) ʧʦʚʪʦʨʶʻʪʴʩʷ ʨʽʚʥʦ ʧʦ 

256 ʨʘʟ. ɻʽʩʪʦʛʨʘʤʠ  ʩʢʣʘʜʦʚʠʭ KeyA ʪʘ KeyB ʄʇ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ.2 ʪʘ 

ʤʘʶʪʴ ʚʠʛʣʷʜ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʣʽʥʽʡ, ʷʢ ʽ ʦʯʽʢʫʚʘʣʦʩʴ. ɺʽʜʤʽʪʠʤʦ, ʱʦ 

ʪʘʢʝ ʽʟʦʤʦʨʬʥʝ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʟʦʙʨʘʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʄʇ ʜʘʻ ʥʘʤ 
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ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʪʠ ʮʽ ʩʢʣʘʜʦʚʽ KeyA ʪʘ KeyB ʫ ʷʢʦʩʪʽ ʜʚʦʭ ʩʝʢ-

ʨʝʪʥʠʭ ʄʂ ʟʘʛʘʣʴʥʦʛʦ ʪʠʧʫ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ʘʜʠʪʠʚʥʠʡ ʪʘ ʤʫʣʴʪʠʧʣʽʢʘ-

ʪʠʚʥʠʡ ʢʣʶʯʽ ʫ ʄɸʇʐ ʯʠ ʽʥʰʽʡ ʄɸʄ.  ʇʨʦ ʮʝ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʤʦ-

ʜʝʣʶʚʘʥʥʷ ʂʇ ʟʦʙʨʘʞʝʥʥʷ (Im) ʄɸʇʐ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʧʦʥʦʚʘʥʦʾ 

ʄʇ ʪʘ ʾʾ ʩʢʣʘʜʦʚʠʭ, ʷʢ ʢʣʶʯʽʚ, ʱʦ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 3 ʟ ʤʘʪʨʠʮʷʤʠ ʷʚʥʦʛʦ 

ɿ (Im), ʧʨʦʤʽʞʥʠʭ, ʡʦʛʦ ʢʨʠʧʪʦʛʨʘʤ (Cmap) ʪʘ ʧʝʨʝʚʽʨʥʠʭ ɿ [19]. ɸ ʛʽʩ-

ʪʦʛʨʘʤʠ ʷʚʥʦʛʦ ɿ, ʡʦʛʦ ʢʨʠʧʪʦʛʨʘʤ ʧʽʩʣʷ ʢʦʞʥʦʛʦ ʂʇ ʘʬʽʥʥʠʤʠ ʩʢʣʘʜʦ-

ʚʠʤʠ ʮʽʻʾ ʄʇ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ.2. 

 

ʈʠʩ. 1. ʇʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ ʜʣʷ ʛʝʥʝʨʫʚʘʥʥʷ ʙʘʟʦʚʦʛʦ (ʛʦʣʦʚʥʦʛʦ) ʄʂ 

(ʄʇ) ʪʘ ʚʠʛʣʷʜ ʩʢʣʘʜʦʚʠʭ KeyA ʪʘ KeyB ʫ ʬʦʨʤʘʪʽ ʜʚʦʭ ʯʦʨʥʦ-ʙʽʣʠʭ 

ʟʦʙʨʘʞʝʥʴ (ɺʽʢʥʦ Mathcad).  

 

ʈʠʩ. 2. ɻʽʩʪʦʛʨʘʤʠ H_KeyA ʪʘ H_KeyB ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʜʦʚʠʭ KeyA ʪʘ 

KeyB ʄʇ, ʛʽʩʪʦʛʨʘʤʘ H_CD ʢʨʠʧʪʦʛʨʘʤʠ ʷʚʥʦʛʦ ɿ (ʩʧʽʚʧʘʜʘʻ ʟ ʛʽʩʪʦʛ-

ʨʘʤʦʶ ɿ), ʚʽʜʧʦʚʽʜʥʽ ʛʽʩʪʦʛʨʘʤʠ H_CDa ʪʘ H_CDm ʢʨʠʧʪʦʛʨʘʤ ʧʽʩʣʷ 

ʘʜʠʪʠʚʥʦʾ ʪʘ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʦʾ ʘʬʽʥʥʠʭ ʂʇ ɿ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʠʭ ʞʝ 

KeyA ʪʘ KeyB (ɺʽʢʥʦ  Mathcad). 
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ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪʠ  ʤʦʜʝʣʶʚʘʥʥʷ ʄɸʇʐ ʥʘ ʦʩʥʦʚʽ ʄʇ ʪʘ ʾʾ ʩʢʣʘʜʦʚʠʭ, 

ʷʢ ʘʜʠʪʠʚʥʦʛʦ ʪʘ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʦʛʦ ʄʂ. ɺʝʨʭʥʽʡ ʨʷʜ, ʟʣʽʚʘ ʥʘʧʨʘʚʦ: 

ʷʚʥʝ, ʧʽʩʣʷ ʧʝʨʝʪʚʦʨʝʥʴ, ʢʨʠʧʪʦʛʨʘʤʘ ʧʽʩʣʷ ʄɸʇʐ; ʅʠʞʥʽʡ ʨʷʜ: ʚʽʜ-

ʥʦʚʣʝʥʝ, ʧʨʦʤʽʞʥʽ ʪʘ ʨʽʟʥʠʮʝʚʝ (ʧʨʘʚʦʨʫʯ) ʟʦʙʨʘʞʝʥʥʷ ʊɻɼ. 

ʎʽ ʤʦʜʝʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʂʇ ʄɸʇʐ ʥʘʷʚʥʠʤʠ 

2-ʤʘ ʩʢʣʘʜʦʚʠʤʠ ʄʇ ʜʘʶʪʴ ʷʢʽʩʥʽ ʢʨʠʧʪʦʛʨʘʤʠ  CD_ImAa ʪʘ 

CD_ImAm, ʛʽʩʪʦʛʨʘʤʠ ʷʢʠʭ H_CDa ʪʘ H_CDm ʥʘʩʪʽʣʴʢʠ ʙʣʠʟʴʢʽ ʜʦ ʨʽʚ-

ʥʦʤʽʨʥʦʛʦ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ, ʱʦ ʥʘʚʽʪʴ ʜʣʷ ɿ  (Im) ʟ  ʝʥʪʨʦʧʽʻʶ 0,738 

ʝʥʪʨʦʧʽʷ ʢʨʠʧʪʦʛʨʘʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʤʘʢʩʠʤʘʣʴʥʦʾ (8 ʙʽʪ) 

ʚʩʴʦʛʦ ʥʘ ʜʦʣʽ ʚʽʜʩʦʪʢʘ, ʟʙʽʣʴʰʫʶʯʠʩʴ ʘʞ ʜʦ 7,99. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶ-

ʚʘʥʥʷ ʄɸʇʐ ʪʘ ʙʘʛʘʪʦʢʨʦʢʦʚʠʭ ʄɸʇʐ ʜʣʷ ʨʽʟʥʠʭ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʩʧʦ-

ʯʘʪʢʫ ʚʠʢʦʥʫʶʪʴʩʷ ʩʢʣʘʜʦʚʽ ʘʬʽʥʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʽ ʫ ʽʥʰʽʡ ʧʦʩʣʽʜʦʚʥʦʩ-

ʪʽ ʪʘ ʨʽʟʥʠʤʠ ʯʠ ʦʜʥʠʤ ʄʂ ʚʽʜ ʄʇ, ʘ ʧʦʪʽʤ ʧʝʨʝʩʪʘʥʦʚʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʄʇ, ʯʠ ʥʘʚʧʘʢʠ, ʪʘʢʦʞ ʟʘʩʚʽʜʯʠʣʠ ʧʦʜʽʙʥʽ ʷʢʽʩʥʽ ʂʇ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʧʨʦʧʦʥʦʚʘʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʴ ʄʇ. ɸʣʝ ʜʣʷ ʚʩʽʭ ʤʦʜʠʬʽʢʘʮʽʡ ʄɸʄ ʧʨʠ 

ʪʘʢʠʭ ʄʇ, ʧʦʪʫʞʥʽʩʪʴ ʤʥʦʞʠʥʠ ʷʢʠʭ ʦʮʽʥʶʻʪʴʩʷ ʟʥʘʯʥʦʶ ʚʝʣʠʯʠʥʦʶ 

N!=(256*256)!, ʻ ʥʘʜʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷ ʫʟʛʦʜʞʝʥʥʷ ʩʝʩʽʡʥʦʾ ʩʝʢʨʝʪʥʦʾ 

ɻʄʇ. ɸ ʪʦʤʫ, ʫʟʘʛʘʣʴʥʶʶʯʠ ʥʘʰ ʧʽʜʭʽʜ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʣʷ 

ʩʠʥʪʝʟʫ ɻʄʇ ʟʽ ʟʥʘʯʥʦ ʙʽʣʴʰʦʶ ʨʦʟʤʽʨʥʽʩʪʶ ʦʩʪʘʥʥʽ ʤʦʞʥʘ ʪʘʢʦʞ ʦʜ-

ʥʦʟʥʘʯʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 3, 4 ʽ ʪ.ʜ. ʟʦʙʨʘʞʝʥʴ-ʤʘʪʨʠʮʴ ʯʠ 

ʙʣʦʢʽʚ ʟ ʙʘʡʪʽʚ, ʘʥʘʣʦʛʽʯʥʠʭ ʚʠʱʝʚʢʘʟʘʥʠʤ ʩʢʣʘʜʦʚʠʤ KeyA ʪʘ KeyB. 

ʈʦʟʛʣʷʥʝʤʦ ʩʫʪʥʽʩʪʴ ʩʘʤʦʛʦ ʧʨʦʪʦʢʦʣʫ ʫʟʛʦʜʞʝʥʥʷ ɻʄʇ ʩʪʦʨʦ-

ʥʘʤʠ. ʅʝʭʘʡ ʻ ʩʪʦʨʦʥʠ: x (Alisa) ʪʘ y (Bob). ɼʦʧʫʩʪʠʤʦ, ʱʦ ʚʽʜʦʤʘ ʦʜʥʘ 

ʄʇ  ʟ ʤʥʦʞʠʥʠ ʜʦʧʫʩʪʠʤʠʭ ʫ ʚʠʛʣʷʜʽ ʩʢʣʘʜʦʚʠʭ KeyA ʪʘ KeyB, ʱʦ ʧʦ-

ʢʘʟʘʥʘ ʥʘ ʨʠʩ. 4. ʂʨʽʤ ʪʦʛʦ, ʟʘʚʞʜʠ ʽʩʥʫʻ ʄʇ ʟʚʦʨʦʪʥʦʾ ʧʝʨʝʩʪʘʥʦʚʢʠ, 
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ʱʦ ʜʣʷ ʚʠʙʨʘʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʘʻ ʚʠʛʣʷʜ 2-ʭ ɿ KeyAʆ ʪʘ KeyBʆ.  

ʂʦʞʥʘ ʟ ʩʪʦʨʽʥ ʥʘ ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʧʽʜʥʦʩʠʪʴ ʽʟʦʤʦʨʬʥʦ ɻʄʇ ʫ ʚʠʙʨʘʥʫ 

ʥʠʤʠ ʩʚʦʶ ʩʝʢʨʝʪʥʫ ʩʪʝʧʽʥʴ (ʫ ʥʘʩ 11 ʪʘ 17 ʜʣʷ ʧʨʠʢʣʘʜʫ !), ʧʝʨʝʩʠʣʘʻ 

ʥʦʚʫ ʄʇ ʽʥʰʽʡ ʩʪʦʨʦʥʽ ʪʘ ʥʘ ʜʨʫʛʦʤʫ ʢʨʦʮʽ ʩʪʦʨʦʥʫ ʦʪʨʠʤʘʥʽ ʥʦʚʽ ʄʇ 

ʘʥʘʣʦʛʽʯʥʦ ʧʽʜʥʦʩʷʪʴ ʾʭ ʫ ʪʽ ʞ ʩʚʦʾ ʚʠʧʘʜʢʦʚʽ ʩʝʢʨʝʪʥʽ ʩʪʝʧʝʥʽ. ʊʫʪ ʘʥʘ-

ʣʦʛʽʷ ʟ ʧʨʦʪʦʢʦʣʦʤ ɼʽʬʬʽ-ʍʝʣʤʘʥʘ. ʅʘ ʨʠʩ. 5-8 ʧʦʢʘʟʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦ-

ʜʝʣʶʚʘʥʥʷ ʮʠʭ ʜʚʦʭ ʢʨʦʢʽʚ ʧʨʦʪʦʢʦʣʫ ʫʟʛʦʜʞʝʥʥʷ ʩʝʢʨʝʪʥʦʛʦ ʄʂ ʫ 

Mathcad, ʘ ʥʘ ʨʠʩ.9-10 ʚʠʛʣʷʜ ʦʪʨʠʤʘʥʠʭ ʧʨʦʤʽʞʥʠʭ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʾ 

ʩʝʢʪʦʨʥʦʾ ɻʄʇ ʫ ʽʟʦʤʦʨʬʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ɿ. ʉʪʦʨʦʥʠ ʥʝ ʟʥʘʶʪʴ ʩʪʝ-

ʧʝʥʽ ʽʥʰʦʾ ʩʪʦʨʦʥʠ, ʘʣʝ ʦʪʨʠʤʘʥʽ ʥʠʤʠ ʄʇ ʻ ʽʜʝʥʪʠʯʥʠʤʠ, ʱʦ ʚʠʜʥʦ ʟ 

ʨʠʩ. 10.  

 

ʈʠʩ. 4. ɺʠʛʣʷʜ (2D) ʚʽʜʦʤʠʭ ʛʝʥʝʨʦʚʘʥʠʭ ʄʇ: ʚʛʦʨʽ (ʧʨʷʤʘ), ʚʥʠʟʫ 

(ʟʚʦʨʦʪʥʘ) ʧʝʨʝʩʪʘʥʦʚʢʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʧʽʜʥʝʩʝʥʥʷ ʄʇ (N*N ʙʽʥʘʨʥʠʭ, ʜʝ N=216!) ʝʢʚʽʚʘʣʝʥʪ-

ʥʦ ʟʘʤʽʥʶʻʪʴʩʷ ʰʚʠʜʢʠʤʠ ʧʝʨʝʩʪʘʥʦʚʢʘʤʠ, ʷʢʽ ʜʦ ʪʦʛʦ ʞ ʤʦʞʫʪʴ ʙʫʪʠ 

ʱʝ ʙʽʣʴʰ ʧʨʠʩʢʦʨʝʥʠʤʠ ʧʨʠ ʟʥʘʯʥʠʭ ʩʪʝʧʝʥʷʭ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʝʷʢʦʛʦ ʙʘʟʦʚʦʛʦ ʥʘʙʦʨʫ ʬʽʢʩʦʚʘʥʠʭ (ʬʽʢʩʦʚʘʥʽ ʩʪʝʧʝʥʽ ɻʄʇ) ʪʘ ʩʧʝʮʠ-

ʬʽʯʥʦʾ ʾʭ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ ʜʘʻ ʜʦʩʷʛʥʝʥʥʷ ʩʫʪʪʻʚʠʭ ʧʝʨʝʚʘʛ ʟʘ ʨʘʭʫʥʦʢ 
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ʧʨʠʩʢʦʨʝʥʴ ʦʙʯʠʩʣʝʥʥʷ ʩʪʝʧʝʥʽʚ ɻʄʇ, ʧʨʦʩʪʦʪʠ ʤʦʞʣʠʚʠʭ ʨʝʘʣʽʟʘʮʽʡ ʽ 

ʟʤʝʥʰʝʥʥʷ ʟʘʪʨʘʪ. 

 

ʈʠʩ. 5. ʇʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ (ʢʦʧʽʾ ʟ Mathcad), ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʦʮʝ-

ʜʫʨʫ ʽʪʝʨʘʮʽʡʥʠʭ ʧʝʨʝʩʪʘʥʦʚʦʢ ʚ ʄʇ, ʽʟʦʤʦʨʬʥʠʭ ʧʽʜʥʝʩʝʥʥʶ ʤʘʪʨʠʮʽ 

ʧʝʨʝʩʪʘʥʦʚʢʠ ʫ ʧʦʪʨʽʙʥʫ ʩʪʝʧʽʥʴ (11 !) ʩʪʦʨʦʥʦʶ ʭ (Alisa). 

 

ʈʠʩ. 6. ʇʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ (ʢʦʧʽʾ ʟ Mathcad), ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʦʮʝ-

ʜʫʨʫ ʽʪʝʨʘʮʽʡʥʠʭ ʧʝʨʝʩʪʘʥʦʚʦʢ ʚ ʄʇ, ʽʟʦʤʦʨʬʥʠʭ ʧʽʜʥʝʩʝʥʥʶ ʤʘʪʨʠʮʽ 

ʧʝʨʝʩʪʘʥʦʚʢʠ ʫ ʧʦʪʨʽʙʥʫ ʩʪʝʧʽʥʴ (17 !) ʩʪʦʨʦʥʦʶ y (Bob). 



ʉʝʢʮʽʷ 1. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

45 

 

 

ʈʠʩ. 7. ʇʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ (ʢʦʧʽʾ ʟ Mathcad), ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʦʮʝ-

ʜʫʨʫ ʽʪʝʨʘʮʽʡʥʠʭ ʧʝʨʝʩʪʘʥʦʚʦʢ ʚ ʦʪʨʠʤʘʥʽʡ ʚʽʜ y ʥʦʚʽʡ ʄʇ, ʽʟʦʤʦʨʬ-

ʥʠʭ ʧʽʜʥʝʩʝʥʥʶ ʫ ʧʦʪʨʽʙʥʫ ʩʪʝʧʽʥʴ (11 !) ʩʪʦʨʦʥʦʶ ʭ (Alisa). 

 

ʈʠʩ. 8. ʇʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ (ʢʦʧʽʾ ʟ Mathcad), ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʦʮʝ-

ʜʫʨʫ ʽʪʝʨʘʮʽʡʥʠʭ ʧʝʨʝʩʪʘʥʦʚʦʢ ʚ ʦʪʨʠʤʘʥʽʡ ʚʽʜ ʭ ʥʦʚʽʡ ʄʇ, ʽʟʦʤʦʨʬ-

ʥʠʭ ʧʽʜʥʝʩʝʥʥʶ ʫ ʧʦʪʨʽʙʥʫ ʩʪʝʧʽʥʴ (17 !) ʩʪʦʨʦʥʦʶ y (Bob). 

 



ʉʝʢʮʽʷ 1. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 
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ʈʠʩ. 9. ʆʪʨʠʤʘʥʽ ʩʪʦʨʦʥʘʤʠ ʥʦʚʽ ʄʇ (ʢʦʞʥʘ ʫ ʚʠʛʣʷʜʽ ʾʭ ʜʚʦʭ ʩʢʣʘʜʦ-

ʚʠʭ)  ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʢʨʦʢʫ ʧʨʦʪʦʢʦʣʫ, ʪʽ ʱʦ ʧʝʨʝʩʠʣʘʶʪʴʩʷ ʽʥʰʽʡ ʩʪʦ-

ʨʦʥʽ. 

 

 
ʈʠʩ. 10. ʆʪʨʠʤʘʥʽ ʩʪʦʨʦʥʘʤʠ ʽʜʝʥʪʠʯʥʽ ʥʦʚʽ ʄʇ (ʢʦʞʥʘ ʫ ʚʠʛʣʷʜʽ ʾʭ 

ʜʚʦʭ ʩʢʣʘʜʦʚʠʭ)  ʧʽʩʣʷ ʜʨʫʛʦʛʦ ʢʨʦʢʫ ʧʨʦʪʦʢʦʣʫ, ʪʦʙʪʦ ʩʝʢʨʝʪʥʘ ʄʇ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʦʟʨʦʙʣʝʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠʯʥʽ ʤʦʜʝʣʽ 

ʂʇ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʟʛʦʜʞʝʥʦʛʦ ʧʨʦʧʦʥʦʚʘʥʠʤ ʧʨʦʪʦʢʦʣʦʤ ʩʝʢʨʝʪʥʦʛʦ 


