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ɸʜʨʝʩʘ ʨʝʜʘʢʮʽʡʥʦʾ ʢʦʣʝʛʽʾ: 

ʌʘʢʫʣʴʪʝʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, 

ʚʫʣ. ɹʦʛʜʘʥʘ ɻʘʚʨʠʣʠʰʠʥʘ, 24, ʂʠʾʚ, 04116, ʋʢʨʘʾʥʘ 

 

 
ʊʝʟʠ ʜʨʫʢʫʶʪʴʩʷ ʤʦʚʦʶ ʦʨʠʛʽʥʘʣʫ, 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʟʠʮʽʶ ʘʚʪʦʨʘ, 

ʷʢʠʡ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʟʤʽʩʪ 

 

 

ʇʨʠʢʣʘʜʥʽ ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ: ʟʙ. ʪʝʟ 

ʜʦʧʦʚʽʜʝʡ ʽ ʥʘʫʢ. ʧʦʚʽʜʦʤʣ. ʫʯʘʩʥʠʢʽʚ VI ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ (ʂʠʾʚ, 30 ʚʝʨʝʩʥʷ 2022 ʨ.) / ʟʘ ʟʘʛ. ʨʝʜ. ɺ. ʇʣʝʩʢʘʯ, ɺ. ɿʦʩʽʤʦʚ, 

ʄ. ʇʠʨʦʛ ï ʂ.: ʂʠʾʚʩʴʢʠʡ ʥʘʮ. ʫʥ-ʪ ʽʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, 2022. ï 276 ʩ.  

 

ʎʝʡ ʟʙʽʨʥʠʢ ʤʽʩʪʠʪʴ ʪʝʟʠ ʫʯʘʩʥʠʢʽʚ VI ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʠʢʣʘʜʥʽ ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽè, 

ʷʢʘ ʧʨʦʚʦʜʠʣʘʩʴ 30 ʚʝʨʝʩʥʷ 2022 ʨʦʢʫ ʥʘ ʙʘʟʽ ʬʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ.  

ʈʦʙʦʯʽ ʤʦʚʠ ʢʦʥʬʝʨʝʥʮʽʾ: ʫʢʨʘʾʥʩʴʢʘ, ʘʥʛʣʽʡʩʴʢʘ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʢʦʥʬʝʨʝʥʮʽʾ ʻ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʨʦʟʚʠʪʢʫ 

ʧʨʠʢʣʘʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫ ʮʠʬʨʦʚʽʡ ʝʢʦʥʦʤʽʮʽ, ʟʘʭʠʩʪʫ ʜʘʥʠʭ 

ʟʘʟʥʘʯʝʥʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤʘʭ, ʩʫʯʘʩʥʽʡ ʦʩʚʽʪʽ ʪʘ ʧʨʘʚʦʚʠʭ ʘʩʧʝʢʪʽʚ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʷʭ. 

ʇʦʜʘʥʽ ʤʘʪʝʨʽʘʣʠ ʤʽʩʪʷʪʴ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ, ʷʢʽ ʤʦʞʫʪʴ 

ʟʘʩʣʫʛʦʚʫʚʘʪʠ ʥʘ ʫʚʘʛʫ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʬʘʭʽʚʮʽʚ.  
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ʆʈɻɸʅɯɿɸʊʆʈʀ ʂʆʅʌɽʈɽʅʎɯɰ 

ʂʀɰɺʉʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ɯʄɽʅɯ ʊɸʈɸʉɸ ʐɽɺʏɽʅʂɸ 

ʌɸʂʋʃʔʊɽʊ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 

 

ʇʈʆɻʈɸʄʅʀʁ ʂʆʄɯʊɽʊ 

 

ɸʥʜʦʥ ʇʠʣʠʧ ɯʣʘʨʽʦʥʦʚʠʯ ï ʘʢʘʜʝʤʽʢ ʅɸʅ ʋʢʨʘʾʥʠ, ʜʦʢʪʦʨ ʬʽʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʠʨʝʢʪʦʨ ɯʥʩʪʠʪʫʪʫ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʛʦʣʦʚʘ; 

ɹʘʨʘʥʦʚ ɻʝʦʨʛʽʡ ʃʝʦʥʽʜʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʧʨʦʬʝʩʦʨ 

ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʪʝʭʥʦʣʦʛʽʡ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ; 

ɹʫʪʥʽʢ-ʉʽʚʝʨʩʴʢʠʡ ʆʣʝʢʩʘʥʜʨ ɹʦʨʠʩʦʚʠʯ ï ʜʦʢʪʦʨ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨ, ʘʢʘʜʝʤʽʢ ʋɸʅ, ɸʊʅ ʋʢʨʘʾʥʠ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʝʢʦʥʦʤʽʢʠ, ʦʙʣʽʢʫ ʪʘ 

ʬʽʥʘʥʩʽʚ ʽʥʩʪʠʪʫʪʫ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʅʋʍʊ; 

ɻʣʫʰʢʦʚʘ ɺʽʨʘ ɺʽʢʪʦʨʽʚʥʘ ï ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ 

ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ɯʥʩʪʠʪʫʪ ʢʽʙʝʨʥʝʪʠʢʠ ʽʤʝʥʽ ɺ.ʄ. ɻʣʫʰʢʦʚʘ ʅɸʅ 

ʋʢʨʘʾʥʠ; 

ɼʠʚʘʢ ʄʠʢʦʣʘ ʇʝʪʨʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ; 

ɾʘʜʴʢʦ ʂʦʩʪʷʥʪʠʥ ʉʪʝʧʘʥʦʚʠʯ ï ʜʦʢʪʦʨ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʝʢʦʥʦʤʽʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʋʥʽʚʝʨʩʠʪʝʪʫ ʤʠʪʥʦʾ ʩʧʨʘʚʠ ʪʘ 

ʬʽʥʘʥʩʽʚ, ʤ.ɼʥʽʧʨʦ; 

ɿʘʪʦʥʘʮʴʢʘ ʊʝʪʷʥʘ ɻʝʦʨʛʽʚʾʥʘ ï ʜʦʢʪʦʨ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʧʨʦʬʝʩʦʨ 

ʢʘʬʝʜʨʠ ʝʢʦʥʦʤʽʯʥʦ ʾ ʢʽʙʝʨʥʝʪʠʢʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʂʠʚʾʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ; 

ʂʘʧʪʫʨ ɺʘʜʠʤ ɸʥʘʪʦʣʽʡʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʨʝʢʪʦʨ ʟ ʥʘʫʢʦʚʦʾ 

ʨʦʙʦʪʠ ʆʜʝʩʴʢʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʟʚôʷʟʢʫ ʽʤ. ʆ.ʉ. ʇʦʧʦʚʘ; 
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ʂʦʟʣʝʥʢʦ ʄʠʢʦʣʘ ɯʚʘʥʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ 

ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʇʨʠʢʘʨʧʘʪʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘ; 

ʃʘʭʥʦ ɺʘʣʝʨʽʡ ɸʥʘʪʦʣʽʡʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ 

ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ 

ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ; 

ʃʝʚʘʰʝʥʢʦ ɺʽʪʘʣʽʡ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʪʝʭʥʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ, ʤ.ɾʠʣʽʥʦ; 

ʇʘʥʘʩʶʢ ɯʛʦʨ ɺʘʩʠʣʴʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʘʢʘʜʝʤʽʢ 

ɸʢʘʜʝʤʽʾ ʽʥʞʝʥʝʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ ʪʘ ʋʢʨʘʾʥʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾ, 

ʜʠʨʝʢʪʦʨ ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʽʥʞʝʥʝʨʽʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ, ʨʝʩʫʨʩʦʦʱʘʜʥʦʩʪʽ ʪʘ 

ʪʝʭʥʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʜʠʟʘʡʥʫ; 

ʇʣʝʩʢʘʯ ɺʘʣʝʥʪʠʥʘ ʃʝʦʥʽʜʽʚʥʘ ï ʜʦʢʪʦʨ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʧʨʠʢʣʘʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʬʘʢʫʣʴʪʝʪʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ; 

ʇʫʨʩʴʢʠʡ ʆʣʝʛ ɯʚʘʥʦʚʠʯ ï ʜʦʢʪʦʨ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʦʨʛʦʚʝʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ; 

ʇʻʪʫʭʦʚ ɯʚʘʥ ʄʠʭʘʡʣʦʚʠʯ ï ʧʨʝʟʠʜʝʥʪ ɯʊ ʢʦʤʧʘʥʽʾ çɸʜʘʤʘʥʪè, ʚʽʮʝ-ʧʨʝʟʠʜʝʥʪ 

ʋʉʇʇ ʟ ʧʠʪʘʥʴ ʥʘʫʢʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʛʦʣʦʚʘ ʇʨʘʚʣʽʥʥʷ 

ʛʨʦʤʘʜʩʴʢʦʾ ʩʧʽʣʢʠ çʅʘʮʽʦʥʘʣʴʥʘ ʘʩʘʤʙʣʝʷ ʋʢʨʘʾʥʠè; 

ʉʘʡʢʦ ɺʦʣʦʜʠʤʠʨ ɻʨʠʛʦʨʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʧʨʦʬʝʩʦʨ 

ʢʘʬʝʜʨʠ ʧʨʠʢʣʘʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʬʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ; 

ʉʝʤʝʥʯʝʥʢʦ ɸʥʜʨʽʡ ɯʚʘʥʦʚʠʯ ï ʜʦʢʪʦʨ ʥʘʫʢ ʟ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʜʠʨʝʢʪʦʨ 

ɯʥʩʪʠʪʫʪʫ ʚʠʱʠʭ ʢʝʨʽʚʥʠʭ ʢʘʜʨʽʚ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʠ ʇʨʝʟʠʜʝʥʪʦʚʽ ʋʢʨʘʾʥʠ; 
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ʉʪʨʠʞʘʢ ʆʣʝʢʩʘʥʜʨ ɭʚʛʝʥʽʡʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ʟ ʥʘʫʢʦʚʦ ʾʨʦʙʦʪʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ çʄʘʣʘ ʘʢʘʜʝʤʽʷ 

ʥʘʫʢ ʋʢʨʘʥʾʠè;  

ʉʫʙʘʯ ɯʛʦʨ ʖʨʽʡʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

ɯʥʩʪʠʪʫʪʫ ʩʧʝʮʽʘʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʪʘ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʋʢʨʘʾʥʠ çʂʇɯ ʽʤʝʥʽ ʉʽʢʦʨʩʴʢʦʛʦè; 

ʋʩʪʠʤʝʥʢʦ ɺʘʩʠʣʴ ʆʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨ, ʫʥʽʚʝʨʩʠʪʝʪ ʄʘʨʽʾ ʂʶʨʽ-ʉʢʣʦʜʦʚʩʴʢʦʾ, ʇʦʣʴʱʘ; 

ʑʝʨʙʘʥʴ ɺʦʣʦʜʠʤʠʨ ʖʨʽʡʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʘʢʘʜʝʤʽʢ 

ʄʽʞʥʘʨʦʜʥʦʾ ɸʢʘʜʝʤʽʾ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʽ ʩʠʩʪʝʤ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ, ʣʘʫʨʝʘʪ ʜʝʨʞʘʚʥʦʾ ʧʨʝʤʽʾ ʋʢʨʘʾʥʠ ʚ ʛʘʣʫʟʽ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ; 

Romanas Tumasonis ï ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ ʝʣʝʢʪʨʦʥʽʢʠ ʪʘ 

ʽʥʬʦʨʤʘʪʠʢʠ ɺʽʣʴʥʶʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʨʠʢʣʘʜʥʠʭ ʥʘʫʢ 
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ʋ ʩʫʯʘʩʥʠʭ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʪʨʘʥʩʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʡ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʙʽʟʥʝʩʫ ʟ ʽʻʨʘʨʭʽʯʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʽʜʥʦʰʝʥʴ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʨʦʜʫʢʪʽʚ, ʪʦʚʘʨʽʚ, ʧʦʩʣʫʛ, ʚʢʣʶʯʘʶʯʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘ ʪʨʘʜʠʮʽʻʶ 

ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʪʨʝʙ ʩʫʩʧʽʣʴʩʪʚʘ ʥʦʦʩʬʝʨʠ, ʚʩʝ ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤʠ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʝʨʦʚʘʥʽ ʤʘʰʠʥʠ, ʦʙʣʘʜʥʘʥʥʷ, ʘʛʨʝʛʘʪʠ, ʢʦʤʧʣʝʢʪʠ ʪʘ ʧʽʜʩʠʩʪʝʤʠ, 

ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʧʨʠʙʫʪʢʦʚʫ çʟʝʣʝʥʫè ʮʠʬʨʦʚʽʟʦʚʘʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ (ʎɯʊʊ) [1-3]. 

ʅʦʚʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʧʨʦʙʣʝʤʫ ʨʦʟʨʦʙʢʠ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʯʥʠʭ  ʤʝʪʦʜʽʚ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʦʮʽʥʶʚʘʥʥʷ ʡ 

ʚʠʧʨʦʙʫʚʘʥʥʷ (ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ) ʪʘ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ, ʷʢʠʤ 

ʯʠʥʦʤ çʟʝʣʝʥʘè ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ (ʧʨʠʙʫʪʢʦʚʽ, ʝʢʦʣʦʛʽʯʥʽ, ʝʥʝʨʛʦʨʝʩʫʨʩʥʽ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʧʨʘʮʝʟʜʘʪʥʽ) ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʥʽʞ ʚʽʜʦʤʽ ʪʨʘʜʠʮʽʡʥʽ ʥʝʤʦʞʣʠʚʦ 

ʦʧʠʩʘʪʠ ʚ ʦʜʥʽʡ ʩʪʘʪʪʽ. ʊʦʤʫ ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʧʨʠʥʮʠʧʘʤʠ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ 

ʙʽʣʴʰ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʦʟʥʘʯʝʥʥʷ ʽʩʥʫʚʘʥʥʷ ʤʝʭʘʥʽʟʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʢʝʨʦʚʘʥʦʛʦ 
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ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʚʽʜʥʦʚʣʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʟʛʽʜʥʦ ʟ ʧʘʨʘʜʠʛʤʘʣʴʥʠʤʠ 

ʞʠʪʪʻʚʠʤʠ ʮʠʢʣʘʤʠ ʫ ʤʝʞʘʭ ʙʽʦʮʝʥʦʟʫ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦ-

ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʊʇʂ). 

ɺʽʜʦʤʦ, ʱʦ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʪʘ ʤʝʭʘʥʽʟʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʩʦʙʠ (ʄʊɿ) ʜʣʷ 

ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘʣʝʞʘʪʴ ʚʽʜ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ (RT-real time) 

ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʫ ʻʜʠʥʽʡ ʩʢʣʘʜʥʽʡ ʜʠʥʘʤʽʯʥʽʡ ʩʠʩʪʝʤʽ (ʉɼʉ). 

ɯʥʪʝʛʨʦʚʘʥʝ ʢʝʨʦʚʘʥʝ ʚʠʨʦʙʥʠʮʪʚʦ [2], ʱʦ ʨʝʘʣʽʟʫʻ ʢʦʞʥʘ ʧʦʣʽʝʨʛʝʪʠʯʥʘ 

ʚʠʨʦʙʥʠʯʘ ʦʨʛʘʥʽʟʘʮʽʷ (ʇɽɺʆ) ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʧʨʦʩʪʦʨʽ ʊʇʂ ʪʘ ʟʘ ʧʦʪʦʯʥʠʤ 

ʢʘʣʝʥʜʘʨʝʤ RT ʞʠʪʪʻʚʠʭ ʮʠʢʣʽʚ (LC ï life cycle [4]) ʫ ʤʝʞʘʭ ʩʢʣʘʜʥʦʾ ʜʠʥʘʤʽʯʥʦʾ 

ʩʠʩʪʝʤʠ (ʉɼʉ) ʛʘʨʘʥʪʫʻ ʥʝ ʣʠʰʝ ʝʥʝʨʛʦʨʝʩʫʨʩʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʄʊɿ (ʨʘʟʦʤ ʟ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ, ʤʝʭʘʥʽʟʤʘʤʠ, ʦʙʣʘʜʥʘʥʥʷʤ, ʤʘʪʝʨʽʘʣʘʤʠ). 

ɻʦʣʦʚʥʽ ʫʤʦʚʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉɼʉ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ LC-RT ʬʦʨʤʘʣʽʟʫʶʪʴ 

ʪʘʢʦʞ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʦʧʪʠʤʽʟʘʮʽʶ ʚʟʘʻʤʦʜʽʾ ʧʨʠʨʦʜʥʠʭ ʙʽʦʮʝʥʦʟʽʚ ʟ 

ʥʝʟʘʣʝʞʥʠʤʠ, ʥʝʩʪʘʮʽʦʥʘʨʥʠʤʠ, ʥʝʣʽʥʽʡʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʮʽʣʦʤʫ ʧʦʚʥʘ ʤʝʪʘ- ʩʠʩʪʝʤʘ ʤʘʻ ʽʥʜʝʤʽʯʥʝ ʤʽʩʮʝʚʝ 

ʚʽʣʴʥʝ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ (ɺʇʉ). ʉʪʝʧʽʥʴ ʪʦʯʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʯʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ LC-RT ʟ ʦʪʨʠʤʘʥʥʷʤ ʧʨʠʙʫʪʢʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʥʮʠʧʦʚʠʭ 

ʦʩʥʦʚ ʘʨʭʽʪʝʢʪʫʨʠ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʫ ʊʇʂ ʇɽɺʆ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʙʝʟʧʝʯʥʦʾ ʦʙʣʘʩʪʽ 

ʥʘʢʦʧʠʯʫʚʘʥʥʷ (ɹʆʅ) ʫ ʝʢʦʣʦʛʽʯʥʦ-ʯʠʩʪʽʡ ʉɼʉ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʦʚʠʭ ʄʊɿ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʛʽʜʥʦ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʙʝʟ ʙʫʜʴ ʷʢʠʭ ʧʦʨʫʰʝʥʴ 

ʚ ʚʠʛʣʷʜʽ ʥʝʙʝʟʧʝʯʥʦʾ ʦʙʣʘʩʪʽ ʥʘʢʦʧʠʯʫʚʘʥʥʷ (ʅʆʅ) ʨʫʡʥʽʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ. ɿʘʨʘʟ ʚʽʜʦʤʽ ʯʠʩʝʣʴʥʽ ʬʘʢʪʠ ʽʩʥʫʚʘʥʥʷ ʚʪʨʘʪʠ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʠʜʽʚ 

ʬʣʦʨʠ ʪʘ ʬʘʫʥʠ. 

ɺ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʠʭ ʟʘʛʨʦʟ ʞʠʪʪʷ ʙʽʦʪʦʧʽʚ ʦʙˇʨʫʥʪʦʚʘʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʘʙʦʨʦʥʠ ʨʝʞʠʤʽʚ ʅʆʅ. ʊʘʢʘ ʧʦʪʨʝʙʘ ʜʦʩʷʛʣʘ ʨʽʚʥʷ ʨʽʰʝʥʴ ʆʆʅ, ʧʨʦʚʽʜʥʠʭ 

ʜʝʨʞʘʚ ɭʉ ʪʘ ʋʢʨʘʾʥʠ [6-8]. ɿʘʛʨʦʟʠ ʧʣʘʥʝʪʘʨʥʦʾ ʥʦʦʩʬʝʨʠ ʧʝʨʰʦʯʝʨʛʦʚʦ 

ʚʠʟʥʘʯʝʥʽ ʷʢ : 

¶ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʽ ʚʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʫ ʜʽʦʢʩʠʜʫ (ʉʆ2) ʚʫʛʣʝʮʶ; 

¶ ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ (ʚʠʨʫʙʢʘ, ʧʦʞʝʞʽ) ʣʽʩʽʚ ʟ ʟʘʛʠʙʝʣʣʶ ʙʽʦʩʬʝʨʠ; 
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¶ ʚʪʨʘʪʘ ʛʦʤʝʦʩʪʘʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʢʦʩʠʩʪʝʤʘʤʠ ʫʥʘʩʣʽʜʦʢ ʤʘʩʦʚʠʭ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ (ʭʽʤʽʯʥʠʭ ʪʦʱʦ) ʟʘʙʨʫʜʥʝʥʴ. 

ɻʨʘʥʜʽʦʟʥʽ ʤʘʩʰʪʘʙʠ ʨʫʡʥʫʚʘʥʥʷ ʥʘ ʚʩʽʭ ʢʦʥʪʠʥʝʥʪʘʭ ʙʽʦʩʬʝʨʠ, ʷʢʘ ʟʘʡʤʘʻ 

ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʘʪʤʦʩʬʝʨʠ, ʛʽʜʨʦʩʬʝʨʫ ʨʦʟʯʠʥʝʥʠʭ ʨʝʯʦʚʠʥ, ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ 

ʣʽʪʦʩʬʝʨʠ ʧʣʘʥʝʪʠ ɿʝʤʣʷ, ʟʥʘʯʥʦ ʟʤʽʥʶʶʪʴ ʝʢʦʣʦʛʽʯʥʽ ʩʪʘʥʠ ɹʆʅ. ʊʨʘʜʠʮʽʡʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʟʘʙʨʫʜʥʶʻ ʪʘ ʟʤʽʥʶʻ LC-RT ʚʩʽʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʨʦʩʣʠʥ, ʪʚʘʨʠʥ, 

ʧʪʘʭʽʚ ʝʢʦʣʦʛʽʯʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʥʘʟʝʤʥʦʛʦ ʧʨʦʩʪʦʨʫ ʘʢʪʫʘʣʴʥʠʭ ʊʇʂ. 

ɻʣʦʙʘʣʴʥʽ ʨʝʘʣʴʥʽ ʟʘʛʨʦʟʠ ʫ ʚʠʛʣʷʜʽ ʅʆʅ ʧʨʦʜʦʚʞʫʶʪʴ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ 

ʛʝʥʝʘʣʦʛʽʯʥʽ ʚʽʜʥʦʰʝʥʥʷ ʥʘ ʨʽʚʥʷʭ ʙʽʦʩʬʝʨʠ, ʙʽʥʦʤʽʚ, ʙʽʦʪʦʧʽʚ ɺʇʉ, ʱʦ 

ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʫ ʞʠʪʪʷ ɹʆʅ ʜʘʥʦʛʦ ʙʽʦʮʝʥʦʟʫ ʚʠʨʦʙʥʠʮʪʚʘ ʇɽɺʆ. ʊʘʢʠʤ 

ʯʠʥʦʤ ʢʦʞʥʘ ʝʢʦʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷ ʇʏʂ ʫ ʙʽʦʪʦʧʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ LC-RT ʧʨʦʮʝʩʽʚ 

ʩʠʤʙʽʦʟʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʦʧʫʣʷʮʽʡ ʨʦʩʣʠʥ, ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʪʚʘʨʠʥ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ LC.  

ʊʝʦʨʽʷ ʪʘ ʤʝʪʦʜʠ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ (ɹʆʅ) ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ. ʅʘʫʢʦʚʘ ʦʩʥʦʚʘ ʥʦʚʦʾ ʢʦʥʮʝʧʮʽʾ (ɹʆʅ) ʨʝʘʣʽʟʘʮʽʾ, ʘʢʪʠʚʽʟʘʮʽʾ 

ʢʝʨʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʤʠ LC-RT ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʟ ʦʪʨʠʤʘʥʥʷʤ çʟʝʣʝʥʦʾè 

ʧʨʦʜʫʢʮʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʜʥʦʟʥʘʯʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʬʫʥʢʮʽʡ ʤʽʞ ʉɼʉ ʪʘ ɺʇʉ. ʊʝʦʨʽʷ 

ʚʢʣʘʜʝʥʦʩʪʽ ʘʙʦ ʧʽʜʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʬʽʢʩʫʻ ʪʨʠ ʯʘʩʪʠʥʠ: 

¶ ʨʝʘʣʴʥʽ, ʦʙʤʝʞʝʥʽ, ʚʥʫʪʨʽʰʥʽ (in) ʨʝʩʫʨʩʠ ʉɼʉ ʢʦʥʢʨʝʪʥʠʭ ʊʇʂ ʡ ʇɽɺʆ;  

¶ ʚʽʜʢʨʠʪʘ ʪʘ ʚʽʜʜʘʣʝʥʘ ʫ ʧʨʦʩʪʦʨʽ ʪʘ ʯʘʩʽ ʟʦʚʥʽʰʥʷ ʙʽʣʴʰʘ ʤʥʦʞʠʥʘ 

ʨʽʟʥʦʤʘʥʽʪʪʷ (off) ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ɺʇʉ; 

¶ ʜ̒ʠʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ ʫ ʛʣʦʙʘʣʴʥʽʡ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʟ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʥʘʢʦʧʠʯʫʚʘʥʠʭ ʟʥʘʥʴ ʧʨʦ ʟʘʢʦʥʦʤʽʨʥʽ ʬʘʢʪʠ ʧʦʧʝʨʝʜʥʽʭ 

ʩʠʪʫʘʮʽʡ ʚ ʫʤʦʚʘʭ ʨʝʘʣʴʥʠʭ ʨʠʟʠʢʽʚ ʪʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ, 

ʧʨʦʛʥʦʟʥʠʭ, ʧʨʦʛʨʘʤʥʠʭ ʧʦʜʽʡ. 

ʇʨʘʢʪʠʢʘ ʩʚʽʜʯʠʪʴ, ʱʦ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ (ʊʊʈ) 

ʟ ʧʨʠʨʦʜʥʠʭ ʛʝʪʝʨʦʛʝʥʥʠʭ ʧʨʠʯʠʥ ʚʠʩʦʢʦʾ ʨʦʟʤʽʨʥʦʩʪʽ ʛʣʦʙʘʣʴʥʠʭ ɺʇʉ ï ʥʝʤʘʻ. 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʧʨʘʢʪʠʢʘ ʬʽʢʩʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʪʦʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦʥʷʪʴ  ̔

ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʡ ʜʝ ʚʦʥʠ ʜʦʮʽʣʴʥʦ ʝʬʝʢʪʠʚʥʽ. ʇʘʨʘʜʠʛʤʘʣʴʥʽʩʪʴ 



 
 

12 

ʨʝʣʷʮʽʡʥʠʭ ʚʽʜʥʦʰʝʥʴ ʚʠʟʥʘʯʘʻ ʩʫʪʥʽʩʪʴ, ʦʩʦʙʣʠʚʽʩʪʴ, ʩʧʝʮʠʬʽʢʫ ʚʨʘʭʫʚʘʥʥʷ ʚ 

ʤʦʜʝʣʷʭ (ʥʘʟʚʘʥʽ-ʦʙʽʟʥʘʥʽ ʧʦʥʷʪʪʷ ʧʨʦ ʦʨʠʛʽʥʘʣʴʥʠʡ ʦʙôʻʢʪ) ʦʧʠʩʽʚ ʧʨʦʮʝʩʽʚ ʜʣʷ 

ʧʘʨʥʠʭ (ʘʥʪʠ ʧʦʜʽʙʥʠʭ ʚʟʘʻʤʦʜʽʡ) ʜʠʥʘʤʽʯʥʠʭ ʛʝʪʝʨʦʛʝʥʥʠʭ ʨʝʘʣʴʥʠʭ ʟʙʫʨʝʥʴ 

(ʧʨʠʯʠʥ) ʽ ʨʝʘʢʮʽʡ (ʥʘʩʣʽʜʢʠ ʢʦʥʪʘʢʪʽʚ, ʷʢʽ ʚʽʜʙʫʣʠʩʷ).  

ɼʦʮʽʣʴʥʽ ʘʨʭʽʪʝʢʪʫʨʥʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʩʪʨʫʢʪʫʨʥʽ ʤʦʜʝʣʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʘ 

ʩʠʩʪʝʤʥʠʤ ʧʽʜʭʦʜʦʤ ʪʘʢʽ ʝʣʝʤʝʥʪʠ [4, 6, 8]:  

¶ ʚʠʤʽʨʥʽʩʪʴ ʤʦʜʝʣʽ ʟʘ ʬʘʢʪʦʤ ʢʽʣʴʢʦʩʪʽ ʨʽʚʥʽʚ ʦʧʠʩʫ;  

¶ ʧʦʨʷʜʦʢ ʢʦʞʥʦʛʦ ʥʘʟʚʘʥʦʛʦ ʦʧʠʩʫ ʎɯʊʊ; 

¶ ʥʝʣʽʥʽʡʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʟʘ ʪʠʧʦʤ, ʚʠʜʦʤ, ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠʤʠ;  

¶ ʯʘʩʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ LC-RT ʥʘ ʽʥʪʝʨʚʘʣʘʭ ʧʨʦʷʚʫ ʧʦʜʽʡ, ʩʠʪʫʘʮʽʡ, 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫ ʊʇʂ;  

¶ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʉɼʉ ʢʦʥʢʨʝʪʥʦʛʦ ɺʇʉ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʩʫʪʥʦʩʪʽ, 

ʦʩʦʙʣʠʚʦʩʪʽ, ʩʧʝʮʠʬʽʢʠ ʟʙʫʨʝʥʴ, ʟʘʛʨʦʟ, ʟʘʚʘʜ ʩʪʦʩʦʚʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

(ʧʨʠʯʠʥ) ʚʽʜʤʦʚ, ʘʚʘʨʽʡ, ʥʘʜʢʨʠʟʦʚʠʭ ʷʚʠʱ, ʢʘʪʘʩʪʨʦʬ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʛʣʦʙʘʣʴʥʽ ʧʨʦʙʣʝʤʥʽ ʧʨʦʪʠʨʽʯʯʷ ʫ ʥʦʦʩʬʝʨʽ ʧʣʘʥʝʪʠ ʥʘ ʨʽʚʥʽ 

ʤʽʩʮʝʚʠʭ ʣʦʢʘʣʴʥʠʭ ʟʦʥ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ɹʆʅ ʰʣʷʭʦʤ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʝʩʠʚʥʠʭ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʙʣʘʜʥʘʥʥʷ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ, ʤʘʰʠʥ, ʘʛʨʝʛʘʪʽʚ, ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʩʠʩʪʝʤ ʟ ʛʘʨʘʥʪʦʚʘʥʦ ʘʜʘʧʪʠʚʥʠʤ 

ʫʧʨʘʚʣʽʥʥʷʤ (ɻɸʋ) ʚʦʜʥʦʯʘʩ ʩʪʚʦʨʶʶʪʴ ʟʘʭʦʜʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʦʚʢʽʣʣʷ ʪʘ 

ʫʧʝʨʝʜʞʝʥʦʛʦ ʧʣʘʥʦʤʽʨʥʦʛʦ ʫʩʫʥʝʥʥʷ ʙʫʜʴ ʷʢʠʭ ʧʨʦʷʚʽʚ ʅʆʅ ʟ ʬʦʨʩ-

ʤʘʞʦʨʥʠʤʠ ʦʙʩʪʘʚʠʥʘʤʠ ʜʣʷ ʇɽɺʆ. ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʛʽʜʥʦ ʧʘʨʘʜʠʛʤʘʣʴʥʦʩʪʽ  

ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʄʊɿ ʪʘ ɺʇʉ ʩʣʽʜ ʧʦʢʣʘʜʘʪʠ ʫ ʤʝʞʘʭ ʊʇʂ ʥʘ ʮʝʥʪʨʠ ʢʝʨʫʚʘʥʥʷ 

ʧʨʦʛʨʝʩʦʤ (ʎʋʇ). ʈʦʣʴ ʎʋʇ ï ʝʬʝʢʪʠʚʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ, ʜʦʢʘʟʦʚʦ ʦʟʥʘʯʠʪʠ 

ʤʘʡʙʫʪʥʽ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ɹʆʅ ʧʨʦʝʢʪʥʽ, ʧʨʦʛʥʦʟʥʽ, ʧʨʠʙʫʪʢʦʚʽ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʪʘ 

ʄʊɿ ʟʘʩʦʙʽʚ ʎɯʊʊ. 

ʉʘʤʝ ʚʽʜ ʟʥʘʥʥʷ, ʚʤʽʥʥʷ ʪʘ ʚʦʣʦʜʽʥʥʷ ʥʘʫʢʦʚʠʤʠ ʤʝʪʦʜʘʤʠ ʪʝʦʨʽʾ ʪʘ 

ʧʨʘʢʪʠʢʠ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ ʫ ʥʦʚʠʭ ʫʤʦʚʘʭ ʊʇʂ ʟʘ 

ʙʫʜʴ-ʷʢʠʤʠ ʤʦʞʣʠʚʠʤʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ ʚʠʥʠʢʥʝʥʥʷ ʅʆʅ ʚʽʣʴʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ɺʇʉ) ʪʘ ʚʽʜʤʦʚ ʦʙʣʘʜʥʘʥʥʷ, ʘʛʨʝʛʘʪʽʚ ʤʘʰʠʥ. ɺʩʽ 
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ʥʝʛʘʨʘʟʜʠ, ʨʠʟʠʢʠ ʪʘ ʧʨʦʷʚʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʙʫʜʫʪʴ ʟʘʚʯʘʩʥʦ ʫʩʫʥʝʥʽ 

ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʘʭʦʜʘʤʠ ʧʽʜʪʨʠʤʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʦʚʢʽʣʣʷ. ʋ ʟʘʧʣʘʥʦʚʘʥʽ 

ʩʪʨʦʢʠ ʥʝʦʙʭʽʜʥʽ ʚʠʜʠ ʪʝʭʥʽʯʥʦʛʦ ʪʘ ʩʝʨʚʽʩʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, 

ʚʠʧʨʦʙʫʚʘʥʥʷ, ʪʝʩʪʫʚʘʥʥʷ. ʇʨʦʮʝʜʫʨʠ ʎɯʊʊ ʟʘʚʝʨʰʫʶʪʴʩʷ ʜʦʢʫʤʝʥʪʘʤʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ, ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʜʣʷ ʧʨʦʛʥʦʟʥʦʛʦ ʯʘʩʫ.  

ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʘʛʝʥʪʽʚ ʎʋʇ ʫ ʬʦʨʤʽ ʘʛʝʥʪʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʝʣʝʢʪʨʦʥʥʦʾ 

ʢʘʨʪʠ (ɸʊɽʂ) ï ʟʘʚʜʘʥʥʷ ʥʘ ʢʦʥʢʨʝʪʥʽ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʪʘ ʧʨʦʮʝʜʫʨʥʽ ʟʘʩʦʙʠ ʄʊɿ 

ʬʽʢʩʫʻʪʴʩʷ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʟʘ ʷʚʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʽʩʥʫʚʘʥʥʷ LC-RT. ɺʦʥʠ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʽ ʩʝʨʪʠʬʽʢʘʮʽʡʥʠʤ 

ʚʠʤʦʛʘʤ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʛʨʘʤʥʫ ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʪʘ 

ʢʦʤʧʣʝʢʩʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʟʘʟʥʘʯʝʥʽ ʯʘʩʠ ʪʘ ʧʨʦʩʪʦʨʦʚʽ ʢʦʦʨʜʠʥʘʪʠ ʨʦʙʦʯʦʛʦ 

ʧʦʪʦʢʫ ʟ ʢʽʥʝʤʘʪʠʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʤʘʰʠʥ ʽ ʦʙʣʘʜʥʘʥʥʷ, 

ʚʢʣʶʯʘʶʯʠ ʜʠʥʘʤʽʯʥʽ ʽ ʝʥʝʨʛʝʪʠʯʥʽ ʦʮʽʥʢʠ ʨʝʞʠʤʽʚ ʾʭ ʨʦʙʦʪʠ ʡ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ 

ʨʦʙʦʯʽ ʢʦʥʪʘʢʪʥʽ ʧʦʚʝʨʭʥʽ. 

ɼʦʢʫʤʝʥʪʘʣʴʥʘ ʬʦʨʤʘ ʘʛʝʥʪʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʢʘʨʪʠ-ʟʘʚʜʘʥʥʷ ʥʘ 

ʦʧʝʨʘʪʠʚʥʫ ʨʝʘʣʽʟʘʮʽʶ ʊʊʈ ʎʋʇ. ʂʦʞʥʘ ʢʦʥʢʨʝʪʥʘ ʨʦʙʦʯʘ ɸʊɽʂ ʟʘʚʜʘʥʥʷ, ʷʢ 

ʥʘʢʘʟ ʚʽʜ ʎʋʇ, ʶʨʠʜʠʯʥʦ ʡ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʬʽʢʩʫʻ ʬʘʢʪ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʧʝʨʩʦʥ: 

(ʇɯɹ ʭʪʦ ʟʘʪʚʝʨʜʠʚ ʮʶ ʢʘʨʪʫ?); (ʇɯɹ ʭʪʦ ʧʨʠʡʥʷʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʫ ʦʟʥʘʯʝʥʥʽ 

ʨʦʙʦʯʽ ʯʘʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘ ʜʘʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʟʘʬʽʢʩʦʚʘʥʠʭ ʤʘʰʠʥ, 

ʘʛʨʝʛʘʪʽʚ, ʦʙʣʘʜʥʘʥʥʷ?); (ʇɯɹ ʭʪʦ ʦʧʝʨʘʪʠʚʥʦ ʧʽʜʪʨʠʤʫʻ ʪʝʭʥʽʯʥʝ RT 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʤʦʞʣʠʚʠʭ ʧʦʪʨʝʙ ʫ ʚʠʧʘʜʢʦʚʠʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ?). 

ʋ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʫʯʘʩʪʽ ʚ ʙʽʟʥʝʩ ʧʨʦʮʝʜʫʨʘʭ, ʷʢ ʡ ʫ ʦʩʦʙʣʠʚʠʭ 

ʦʙʩʪʘʚʠʥʘʭ ʝʣʝʢʪʨʦʥʥʘ ʬʦʨʤʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʻ ʥʦʨʤʘʪʠʚʥʦʶ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, 

ʱʦ ʙʫʜʴ-ʷʢʠʡ ʟʚʽʪ ʧʨʦ ʨʦʙʦʪʫ ʧʝʨʩʦʥʘʣʫ ʎʋʇ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ɸʊɽʂ. ɿʘʚʜʘʥʥʷ ʜʣʷ ʙʦʨʪʦʚʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʦʛʦ 

ʢʦʤʧʣʝʢʩʫ (ɹɯʂʂ) ʢʦʥʢʨʝʪʥʦʛʦ ʄʊɿ, ʘʙʦ ʟʘ ʤʦʞʣʠʚʦʩʪʷʤʠ ʰʪʫʯʥʠʭ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʨʦʙʦʪʽʚ (AIR) ʨʝʘʣʴʥʦ ʨʝʘʣʽʟʫʶʪʴ ʩʠʣʦ-ʤʦʤʝʥʪʥʽ ʨʝʞʠʤʠ 

ʨʦʙʦʪʠ ʦʧʝʨʘʪʠʚʥʠʭ, ʛʥʫʯʢʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʫ 

ʩʫʯʘʩʥʠʭ ʬʘʟʘʭ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ. ɻʦʣʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ɸʊɽʂ ʜʣʷ ʄʊɿ ʪʘ AIR: 

ʪʦʯʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ, ʩʚʦʻʯʘʩʥʽʩʪʴ, ʤʦʙʽʣʴʥʽʩʪʴ, ʤʽʥʽʤʽʟʘʮʽʷ ʚʠʪʨʘʪ 
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ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. ʋ ʮʽʣʦʤʫ, ʥʝʧʦʪʨʽʙʥʽ ʣʽʥʛʚʽʩʪʠʯʥʽ ʦʙôʻʤʥʽ ʪʨʘʢʪʫʚʘʥʥʷ ʪʘ 

ʦʙʛʦʚʦʨʝʥʥʷ ʜʽʡ AIR ʣʠʰʝ ʪʘʢ, ʷʢ ʚʠʟʥʘʯʝʥʦ ʫ ɸʊɽʂʫ. 

ʇʘʨʘʜʠʛʤʘʣʴʥʽʩʪʴ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʫ ʚʠʛʣʷʜʽ ɸʊɽʂ ʧʦʣʷʛʘʻ 

ʫ ʦʜʥʦʟʥʘʯʥʽʡ ʻʜʥʦʩʪʽ ʟʘʩʦʙʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʛʨʘʤʥʠʤʠ 

ʧʨʦʝʢʪʘʤʠ ʢʝʨʦʚʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʤʝʞʘʭ ʎʋʇ ʊʇʂ ʟʘ ʚʠʤʦʛʘʤʠ ɹʆʅ. 

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʦʧʠʩʠ ʥʘʜʘʥʽ ʧʦʯʝʨʛʦʚʠʤʠ ʬʘʟʘʤʠ ʨʝʘʣʽʟʘʮʽʾ ʩʠʥʪʝʟʦʚʘʥʠʭ ʊʊʈ ʫ 

ʚʠʛʣʷʜʽ ʬʘʡʣʽʚ. ɺ ʷʢʠʭ ʩʪʠʩʣʦ ʦʧʠʩʘʥʦ ʜʽʾ ʧʨʦʮʝʩʽʚ ʙʝʟ ʟʘʡʚʠʭ ʢʦʤʝʥʪʘʨʽʚ.  ɸʣʝ 

ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʢʦʥʚʝʻʨʫ ʨʘʟʦʤ ʟ AIR ʨʝʘʣʽʟʫʻʪʴʩʷ ʦʧʝʨʘʪʠʚʥʝ, ʰʚʠʜʢʝ, ʝʬʝʢʪʠʚʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʧʦʪʨʝʙ ʚʠʨʦʙʥʠʮʪʚʘ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʉʘʤʝ ʪʘʢʘ ʦʜʥʦʟʥʘʯʥʽʩʪʴ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʙʽʣʴʰʦʩʪʽ 

ʟʘʢʦʥʽʚ ʚʩʝʩʚʽʪʫ, ʷʢʽ ʤʘʡʞʝ ʘʥʘʣʦʛʽʯʥʽ (ʬʽʟʠʢʦïʭʽʤʽʯʥʠʤ, ʙʽʦʣʦʛʽʯʥʠʤ, 

ʩʦʮʽʘʣʴʥʠʤ) ʫʛʨʫʧʫʚʘʥʥʷʤ ʟ ʩʠʤʙʽʦʟʥʠʤʠ, ʩʠʥʝʨʛʝʪʠʯʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʪʘ 

ʨʦʟʧʦʜʽʣʘʤʠ ʽʻʨʘʨʭʽʯʥʠʭ ʬʫʥʢʮʽʡ. ʅʘʧʨʠʢʣʘʜ, ʫ ʧʽʨʘʤʽʜʘʣʴʥʽʡ (ʚʝʨʪʠʢʘʣʴ ʎɯʊʊ 

ï ʛʦʨʠʟʦʥʪʘʣʽ) ʘʨʭʽʪʝʢʪʫʨʽ ʉɼʉ. ʉʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʢʦʞʥʦʾ ʧʨʦʛʨʝʩʠʚʥʦʾ 

ʘʨʭʽʪʝʢʪʫʨʠ ʉɼʉ ʟʘʚʞʜʠ ʦʭʦʧʣʶʶʪʴ ʚʽʜʦʤʽ ʧʦʧʝʨʝʜʥʽ ʪʘ ʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʠʧʦʚʽ ʧʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ (ʊʇʄ) ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʩʧʝʮʽʘʣʴʥʦʶ 

ʤʽʪʢʦʶ ʤʦʜʫʣʴʥʦʾ ʧʦʟʥʘʯʢʠ [5,8]. 

ʌʦʨʤʫʚʘʥʥʷ ʦʧʠʩʽʚ ʘʨʭʽʪʝʢʪʫʨʠ ɸʊɽʂ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʷʢʦʩʪʽ ʩʧʽʣʴʥʦʾ 

ʩʠʩʪʝʤʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʯʦʪʠʨʴʦʭ ʧʨʘʚʠʣ: 

¶ ʟʘʙʝʟʧʝʯʫʻ ʩʧʦʩʽʙ ʢʦʥʪʨʦʣʶ ʚʩʽʭ ʝʪʘʣʦʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜ ʯʘʩ 

ʚʠʧʨʦʙʫʚʘʥʥʷ; 

¶ ʚʠʟʥʘʯʘʻ ʷʚʥʦ ʪʘ ʟʨʦʟʫʤʽʣʦ ʟʘʜʫʤ, ʽʜʝʶ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ ɸɺɯɼʆ; 

¶ ʟʘʩʪʦʩʦʚʫʻ ʣʠʰʝ ʤʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ ʪʘ ʤʝʪʦʜʽʚ ʟʚôʷʟʫʚʘʥʥʷ 

ʯʘʩʪʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʘʛʨʝʛʘʪʽ; 

¶ ʛʘʨʘʥʪʫʻ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʚʪʦʨʽʚ ʪʘ ʢʦʧʽʡ ʢʦʜʫ ʊʇʄ, ʱʦʙ ʥʝ ʟʙʽʣʴʰʫʚʘʪʠ 

ʅʆʅ ʚʽʜʤʦʚʠ. 

ʂʦʞʝʥ ʤʦʜʫʣʴ ʦʧʠʩʫ ɸʊɽʂ ʧʦʚʠʥʝʥ ʙʫʪʠ ʯʽʪʢʠʤ ʪʘ ʟʨʦʟʫʤʽʣʠʤ [1, 5, 7-8], 

ʘ ʪʘʢʦʞ ʤʘʪʠ ʪʦʯʥʽ ʜʘʪʠ ʪʝʩʪʫʚʘʥʥʷ. ʈʝʘʣʴʥʠʡ ʯʘʩʦʚʠʡ ʧʨʦʩʪʽʨ ʉɼʉ ʪʘ ɺʇʉ 

ʟʤʽʥʶʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ, ʧʦʪʨʝʙʠ, ʥʦʨʤʘʪʠʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. ʏʘʩʦʚʽ ʨʷʜʠ ʟʘ ʧʝʚʥʽ ʽʥʪʝʨʚʘʣʠ ʨʝʘʣʴʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟ ʧʝʨʽʦʜʘʤʠ 
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ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʽʚ (ʢʚʘʥʪ, ʢʨʦʢ ʜʠʩʢʨʝʪʠʟʘʮʽʾ), ʮʝ ʤʥʦʞʠʥʘ 

ʬʘʢʪʽʚ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʦʙôʻʢʪ, ʷʚʠʱʝ, ʧʨʦʮʝʩ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʦʟʥʘʯʝʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʥʘʷʚʥʠʭ ʜʘʥʠʭ. ɸ ʯʘʩʦʚʠʡ ʧʝʨʝʨʽʟ ï ʮʝ ʥʘʢʦʧʠʯʝʥʘ ʟʙʽʨʢʘ 

ʤʥʦʞʠʥ ʨʽʟʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʱʦ ʥʘ ʦʙʨʘʥʠʡ ʢʦʥʢʨʝʪʥʠʡ ʯʘʩ, ʜʘʪʫ ʘʥʘʣʽʟʫ 

ʧʦʚʠʥʥʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʧʦʚʥʫ ʢʦʥʢʨʝʪʥʫ ʉɼʉ. 

ʊʦʤʫ, ʩʘʤʝ ʥʘʷʚʥʽ ʬʘʢʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʡ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘʙʝʟʧʝʯʫʶʪʴ ʎʋʇ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʪʨʠ ʢʣʘʩʠ ʊʇʄ ʧʨʦʛʥʦʟʫʚʘʥʥʷ: 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʝ; ʽʥʪʫʾʪʠʚʥʝ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʘ ʧʨʠʥʮʠʧʘʤʠ ʘʥʘʣʦʛʽʾ; 

ʽʥʜʫʢʮʽʡʥʝ ʜʣʷ ʧʦʩʣʽʜʦʚʥʠʭ ʟʤʽʥ, ʱʦ ʜʦʢʘʟʦʚʦ ʚʝʨʠʬʽʢʫʶʪʴʩʷ. 

ɿʘʩʦʙʠ ʎʋʇ ʊʇʂ ʜʦʩʣʽʜʞʫʶʪʴ ʥʘʢʦʧʠʯʝʥʽ ʬʘʢʪʠ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʷʶʪʴ 

ʢʦʨʠʩʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱʘʭ ʜʣʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʩʠʥʪʝʟʫ 

ʥʦʚʠʭ, ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʤʝʥʰ ʚʠʪʨʘʪʥʠʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʎʋʇ ʚʽʜ ʦʙʨʦʙʢʠ Big Date ʟʨʦʩʪʘʻ, ʘʣʝ ʟʘ 

ʨʘʭʫʥʦʢ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʢʪʠʯʥʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʥʽ 

ʨʠʟʠʢʠ ʪʘ ʟʘʚʯʘʩʥʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʟʘʭʦʜʠ ʟ ʧʦʧʝʨʝʜʞʝʥʥʷ, ʫʩʫʥʝʥʥʷ ʅʆʅ 

ʨʫʡʥʽʚʥʠʭ ʥʘʩʣʽʜʢʽʚ. ʉʘʤʝ ʪʘʢʠʤ ʯʠʥʦʤ ʚʠʥʠʢʘʻ ʥʦʚʝ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʛʨʝʩʠʚʥʠʭ çʟʝʣʝʥʠʭè ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʬʘʢʪʠʯʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʟʦʚʥʽʰʥʽʭ 

ʧʨʠʨʦʜʥʦïʢʣʽʤʘʪʠʯʥʠʭ ʦʙʩʪʘʚʠʥ ʥʘ ʯʘʩ ʨʦʙʦʪʠ ʄʊɿ ʪʘ AIR ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ. 

ɿʘʩʦʙʠ ɹɯʂʂ ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʪʦʯʥʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʨʦʙʦʯʠʭ ʨʝʞʠʤʽʚ 

ʄʊɿ ʪʘ AIR. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʦʧʪʠʤʽʟʘʮʽʷ ʧʦʪʦʯʥʠʭ ʧʨʦʮʝʩʽʚ ʜʦʮʽʣʴʥʘ ʟ 

ʝʥʝʨʛʦʨʝʩʫʨʩʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʟʛʽʜʥʦ ʜʦʢʫʤʝʥʪʦʚʘʥʦʛʦ ɸʊɽʂ ʟʘʚʜʘʥʥʷ ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ LC-RT ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ (ʝʬʝʢʪʦʨʽʚ), ʤʝʭʘʥʽʟʤʽʚ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʬʘʢʪʠʯʥʠʭ ʫʤʦʚʘʭ ʚʧʣʠʚʽʚ ʨʦʟʧʦʜʽʣʝʥʠʭ ʫ ʧʨʦʩʪʦʨʽ 

ʪʘ ʯʘʩʽ ʷʚʠʱ ɺʇʉ. ɼʫʞʝ ʨʽʜʢʦ ʢʦʣʠ ʧʣʘʥ, ʧʨʦʛʥʦʟ, ʧʨʦʛʨʘʤʘ ʎʋʇ ʪʦʪʦʞʥʘ 

ʤʽʥʣʠʚʠʤ ʬʘʢʪʠʯʥʠʤ (ʟʘʨʘʟ, ʪʫʪ, ʫ ʨʝʘʣʴʥʠʭ, ʣʦʢʘʣʴʥʠʭ ʫʤʦʚʘʭ) ʩʪʘʥʘʤ. 

ʉʠʪʫʘʪʠʚʥʽ ʧʨʦʷʚʠ ʥʝʟʘʣʝʞʥʦʛʦ, ʥʝʣʽʥʽʡʥʦʛʦ ɺʇʉ ʟʘʚʞʜʠ ʤʽʥʣʠʚʽ. ʆʜʥʘʢ, ʩʘʤʝ 

ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʫʤʦʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉɼʉ ʚʽʜʙʫʚʘʶʪʴʩʷ ʨʝʘʣʴʥʽ 

ʬʘʢʪʠʯʥʽ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʂʦʞʥʘ ʚʞʝ ʚʠʢʦʥʘʥʘ ʬʘʟʘ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʜʫʨ, ʟʘ ʢʨʠʪʝʨʽʷʤʠ ɹʆʅ, ʧʦʚʠʥʥʘ ʟʘʚʜʷʢʠ ʄʊɿ ʡ AIR 

ʛʘʨʘʥʪʫʚʘʪʠ ʬʦʨʤʫʚʘʥʥʷ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʫ ʝʢʦʣʦʛʽʯʥʦ-ʙʝʟʧʝʯʥʦʤʫ ʜʦʚʢʽʣʣʽ, 
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ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ,  ʨʝʛʣʘʤʝʥʪʥʠʭ 

ʥʦʨʤʘʪʠʚʽʚ ʡ ʨʝʘʣʽʟʘʮʽʾ ʜʽʡ ʫ ʡʤʦʚʽʨʥʽʩʥʦʤʫ ʧʨʦʩʪʦʨʽ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ 

ʚʟʘʻʤʦʜʽʾ ʉɼʉ ʪʘ ɺʇʉ.  

ɺʠʩʥʦʚʢʠ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʰʣʷʭ ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʧʨʦʙʣʝʤʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʝʥʝʨʛʦʨʝʩʫʨʩʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʪʦʯʥʠʭ ʩʪʘʥʽʚ ʢʦʞʥʦʛʦ ʤʽʩʮʝʚʦʛʦ ʣʦʢʘʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦ-

ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʠʭ ʟʘʛʨʦʟ ʧʦʪʝʧʣʽʥʥʷ ʢʣʽʤʘʪʫ ʟ 

ʥʘʢʦʧʠʯʝʥʥʷʤʠ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʫ ʥʦʦʩʬʝʨʽ. ʅʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ 

ʻʜʥʦʩʪʽ ʪʝʦʨʽʡ ʽ ʧʨʘʢʪʠʢʠ ʰʣʷʭʦʤ ʥʘʢʦʧʠʯʫʚʘʥʥʷ ʚʝʨʠʬʽʢʦʚʘʥʠʭ  ̔ʧʨʦʪʝʩʪʦʚʘʥʠʭ 

ʟʥʘʥʴ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʝʬʝʢʪʠʚʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ, 

ʚʠʢʦʥʘʚʯʠʭ ʦʨʛʘʥʽʚ ʦʙʣʘʜʥʘʥʥʷ, ʘʛʨʝʛʘʪʽʚ, ʤʘʰʠʥ  ̔ ʧʽʜʩʠʩʪʝʤ ʩʢʣʘʜʥʦʾ 

ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʜʦʩʷʛʥʫʪʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʆʪʨʠʤʘʥʽ ʥʘʫʢʦʚʽ ʡ ʧʨʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʩʧʨʷʤʦʚʫʶʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʾ ʪʘ ʷʢʽʩʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʟʘʚʜʷʢʠ 

ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʬʫʥʢʮʽʡ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʨʦʟʧʦʜʽʣʝʥʦʛʦ 

ʫ ʧʨʦʩʪʦʨʽ ʪʘ ʯʘʩʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʚʠʢʦʥʘʚʯʠʭ 

ʦʨʛʘʥʽʚ. 
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Abstract. Modern telephony uses real-time media data transfer technology using 
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topical issues. 

mailto:olegh.batrak@npp.nau.edu.ua
mailto:viktor.hnatiuk@npp.nau.edu.ua
mailto:roman.odarchenko@npp.nau.edu.ua


 
 

18 

Keywords: IP-telephony, VoIP, Internet Protocol. 

 

ʋ ʙʽʣʴʰʦʩʪʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʝʨʝʞ ʽ, ʥʘʩʘʤʧʝʨʝʜ, ʫ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʧʘʢʝʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʦʪʦʢʦʣ IP (Internet Protocol). ʊʝʣʝʬʦʥʽʶ 

ʧʦ ɯʥʪʝʨʥʝʪʫ ʪʘ ʡʦʛʦ ʤʝʨʝʞ ̔ʥʘʟʠʚʘʶʪʴ IP-ʪʝʣʝʬʦʥʽʻʶ [1-5]. 

ɺʽʜʦʤʽ ʪʘ ʧʨʘʢʪʠʯʥʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʜʚʽ ʙʘʟʦʚʽ ʩʭʝʤʠ IP-ʪʝʣʝʬʦʥʽʾ. ʇʝʨʰʘ ʟ 

ʥʠʭ (ʨʠʩ. 1), ʧʦʚ'ʷʟʘʥʘ ʟ ʦʨʛʘʥʽʟʘʮʽʻʶ ʪʝʣʝʬʦʥʥʠʭ ʧʝʨʝʛʦʚʦʨʽʚ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ, ʦʩʥʘʱʝʥʠʭ ʤʫʣʴʪʠʤʝʜʽʡʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʪʘ (ʘʙʦ) 

ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ (ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʤʠ) ʟʘʩʦʙʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʝʜʝʥʥʷ ʜʫʧʣʝʢʩʥʠʭ ʪʝʣʝʬʦʥʥʠʭ ʧʝʨʝʛʦʚʦʨʽʚ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʠʡ ʩʝʨʚʽʩ ʪʘ 

ʢʦʥʪʨʦʣʴ. ʂʦʤʧ'ʶʪʝʨʠ ʢʦʨʠʩʪʫʚʘʯʘ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʜʦ ʩʢʣʘʜʫ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ, 

ʤʘʪʠ ʧʝʨʩʦʥʘʣʴʥʫ IP-ʘʜʨʝʩʫ ʘʙʦ ʧʽʜʢʣʶʯʘʪʠʩʷ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʜʝʤʫ. 

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʣʝʬʦʥʥʦʛʦ ʟʚ'ʷʟʢʫ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ 

 

ɯʥʰʘ ʩʭʝʤʘ (ʨʠʩ. 2) ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ - h ʣʶʟʽʚ. ʐʣʶʟ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʘʥʘʣʦʛʦʚʠʭ ʤʦʚʥʠʭ ʽ ʩʣʫʞʙʦʚʠʭ ʩʠʛʥʘʣʽʚ ʫ ʮʠʬʨʦʚʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʦʨʛʘʥʽʟʘʮʽʾ ʟ 

ʮʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʘʢʝʪʽʚ ʛʣʦʙʘʣʴʥʦʾ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʪʘ ʧʝʨʝʜʘʯʽ ʾʭ ʫ ʤʝʨʝʞʫ, 

ʧʨʠʡʦʤ ʧʘʢʝʪʽʚ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʮʠʬʨʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ð ʮʠʬʨʦʚʠʭ ʤʦʚʥʠʭ ʪʘ 

ʩʣʫʞʙʦʚʠʭ ʩʠʛʥʘʣʽʚ ʪʘ ʾʭ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʘʥʘʣʦʛʦʚʫ ʬʦʨʤʫ, ʘ ʪʘʢʦʞ ʨʽʰʝʥʥʷ 

ʚʝʣʠʢʦʛʦ ʧʝʨʝʣʽʢʫ ʟʘʚʜʘʥʴ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʦʨʛʘʥʽʟʘʮʽʻʶ ʽʥʪʝʨʬʝʡʩʽʚ, ʛʝʥʝʨʫʚʘʥʥʷʤ 

ʪʘ ʜʝʪʝʢʪʫʚʘʥʥʷʤ ʩʠʛʥʘʣʽʚ ʘʙʦʥʝʥʪʩʴʢʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ, ʢʝʨʫʚʘʥʥʷʤ ʨʝʞʠʤʘʤʠ 

ʪʝʣʝʬʦʥʥʠʭ ʧʝʨʝʛʦʚʦʨʽʚ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. ʐʣʶʟʠ ʤʦʞʫʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʥʘ 

ʩʝʨʚʝʨʘʭ ɯʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʽʚ, ʤʽʩʴʢʠʭ ʪʝʣʝʬʦʥʥʠʭ ʩʪʘʥʮʽʷʭ, ʫʩʪʘʥʦʚʯʠʭ ɸʊʉ, 

ʩʝʨʚʝʨʘʭ ʣʦʢʘʣʴʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʝʨʝʞ, Web-ʩʝʨʚʝʨʘʭ ʢʦʤʧʘʥʽʡ, ʷʢʽ 
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ʧʦʪʨʝʙʫʶʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʛʦʣʦʩʦʚʠʭ ʛʘʨʷʯʠʭ ʣʽʥʽʡ, ʩʣʫʞʙ ʪʝʭʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ, 

ʜʽʘʣʦʛʦʚʠʭ ʜʦʚʽʜʢʦʚʠʭ ʩʣʫʞʙ ʪʦʱʦ. 

ʈʦʟʛʣʷʥʫʪʽ ʚʠʱʝ ʙʘʟʦʚʽ ʩʭʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʤʙʽʥʦʚʘʥʽ. ʄʦʞʣʠʚʽ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʧʦʩʦʙʠ ʦʨʛʘʥʽʟʘʮʽʾ IP-ʪʝʣʝʬʦʥʥʦʛʦ ʟʚ'ʷʟʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʰʣʶʟʽʚ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʤʝʨʝʞʽ. 

IP ʣhʁ ʟ 

ʈʉ

ɯʈ hʣʁ ʟ 

ʈʉ

ʊʝʣʝʬʦʥʥʘ

ʤʝʨʝʞʘ ɸ

ʊʝʣʝʬʦʥʥʘ

ʤʝʨʝʞʘ ɺ

ʀʅʊɽʈʅɽʊ

 

ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʣʝʬʦʥʥʦʛʦ ʟʚ'ʷʟʢʫ ʯʝʨʝʟ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ 

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʣʶʟʽʚ 

ʋ ʮʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʜʝʷʢʽ ʧʨʦʙʣʝʤʠ, ʧʦʚ'ʷʟʘʥʽ ʽʟ ʟʜʽʡʩʥʝʥʥʷʤ 

ʪʝʣʝʬʦʥʥʠʭ ʧʝʨʝʛʦʚʦʨʽʚ ʤʝʨʝʞʘʤʠ ʟ ʧʘʢʝʪʥʦʶ ʧʝʨʝʜʘʯʝʶ ʪʘ ʢʦʤʫʪʘʮʽʻʶ ʚ 

ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʇʨʦʙʣʝʤʘ ʥʘʷʚʥʦʩʪʽ ʟʘʪʨʠʤʦʢ. ʇʨʠ ʧʝʨʝʜʘʯʽ ʤʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦʙʣʝʤʘ 

ʯʘʩʫ ʜʦʩʪʘʚʢʠ ʧʘʢʝʪʽʚ ʧʦ ʤʝʨʝʞʽ ʩʪʘʻ ʦʩʥʦʚʥʦʶ. ʎʝ ʩʧʨʠʯʠʥʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʧʽʣʢʫʚʘʥʥʷ ʘʙʦʥʝʥʪʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ, ʜʣʷ ʯʦʛʦ 

ʟʘʪʨʠʤʢʠ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ. ʋ ʪʘʢʦʤʫ ʨʝʞʠʤʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʪʦʨʥʠʭ ʧʝʨʝʜʘʯ ʥʝʧʨʠʧʫʩʪʠʤʦ, ʽ ʦʪʞʝ, ʧʝʨʝʜʘʯʽ ʤʦʚʥʠʭ ʧʘʢʝʪʽʚ 

ʜʦʚʦʜʠʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʜʦʩʪʦʚʽʨʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʧʨʦʪʦʢʦʣʠ, ʥʘʧʨʠʢʣʘʜ, 

UDP. ʇʨʠ ʚʠʷʚʣʝʥʥʽ ʧʦʤʠʣʢʠ ʧʝʨʝʜʘʯʽ ʬʘʢʪ ʧʦʤʠʣʢʠ ʬʽʢʩʫʻʪʴʩʷ, ʘʣʝ ʧʦʚʪʦʨʥʦʾ 



 
 

20 

ʧʝʨʝʜʘʯʽ ʾʾ ʫʩʫʥʝʥʥʷ ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ. ɼʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʷʚʠʱ ʟʘʪʨʠʤʢʠ ʪʘ ʚʪʨʘʪʠ 

ʧʘʢʝʪʽʚ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ. ɿʘʪʨʠʤʢʠ ʧʘʢʝʪʽʚ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʯʘʩʫ. ʂʨʠʚʘ ʮʽʻʾ ʟʘʣʝʞʥʦʩʪʽ ʤʘʻ ʚʝʣʠʢʠʡ ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ ʪʘ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ. 

ʇʦʤʽʪʥʽ ʟʤʽʥʠ ʯʘʩʫ ʧʦʰʠʨʝʥʥʷ ʤʦʞʫʪʴ ʩʪʘʪʠʩʷ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ ʥʝ ʪʨʠʚʘʣʦʛʦ 

ʩʝʘʥʩʫ ʟʚ'ʷʟʢʫ, ʘ ʢʦʣʠʚʘʥʥʷ ʯʘʩʫ ʧʝʨʝʜʘʯʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ ʜʝʩʷʪʢʽʚ ʜʦ 

ʩʦʪʝʥʴ ʤʽʣʽʩʝʢʫʥʜ, ʪʦʱʦ. ʊʠʤ ʯʘʩʦʤ ʜʣʷ ʫʩʫʥʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʚʠʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʬʝʨʘ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʢʝʪʥʦʾ ʤʦʚʠ, ʦʙʪʷʞʝʥʦʾ 

ʥʝʩʪʘʮʽʦʥʘʨʥʠʤʠ ʟʘʪʨʠʤʢʘʤʠ ʚ ʢʘʥʘʣʽ, ʤʦʞʣʠʚʠʤʠ ʧʝʨʝʩʪʘʥʦʚʢʘʤʠ ʧʘʢʝʪʽʚ, ʚ 

ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʠʨʦʜʥʠʡ ʤʦʚʥʠʡ ʩʠʛʥʘʣ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʋ ʩʚʦʶ ʯʝʨʛʫ 

ʧʘʨʘʤʝʪʨʠ ʙʫʬʝʨʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʦʤʧʨʦʤʽʩʦʤ ʟʘʧʽʟʥʝʥʥʷ ʪʝʣʝʬʦʥʥʦʛʦ ʩʠʛʥʘʣʫ ʚ 

ʨʝʞʠʤʽ ʜʫʧʣʝʢʩʥʦʛʦ ʟʚ'ʷʟʢʫ ʪʘ ʚʽʜʩʦʪʢʦʤ ʚʪʨʘʯʝʥʠʭ ʧʘʢʝʪʽʚ [6-7]. 

ʇʨʦʙʣʝʤʘ ʚʪʨʘʪʠ ʧʘʢʝʪʽʚ. ʇʨʦʚʝʜʝʥʠʡ ʚ ʨʽʟʥʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʛʨʫʧʘʭ 

ʘʥʘʣʽʟ ʷʢʦʩʪʽ ʩʠʥʪʝʟʦʚʘʥʦʾ ʤʦʚʠ ʧʨʠ ʧʝʨʝʜʘʯʽ ʤʦʚʥʠʭ ʜʘʥʠʭ ʯʝʨʝʟ ʤʝʨʝʞʫ 

ɯʥʪʝʨʥʝʪ ʧʦʢʘʟʫʻ, ʱʦ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʚʠʥʠʢʥʝʥʥʷ ʩʧʦʪʚʦʨʝʥʴ, ʟʥʠʞʝʥʥʷ 

ʷʢʦʩʪʽ ʪʘ ʨʦʟʙʽʨʣʠʚʦʩʪʽ ʩʠʥʪʝʟʦʚʘʥʦʾ ʤʦʚʠ ʻ ʧʝʨʝʨʠʚʘʥʥʷ ʧʦʪʦʢʫ ʤʦʚʥʠʭ ʜʘʥʠʭ, 

ʚʠʢʣʠʢʘʥʝ ʚʪʨʘʪʘʤʠ ʧʨʠ ʧʝʨʝʜʘʯʽ ʯʝʨʝʟ ʤʝʨʝʞʫ ʘʙʦ ʧʝʨʝʚʠʱʝʥʥʷʤ ʛʨʘʥʠʯʥʦ 

ʜʦʧʫʩʪʠʤʦʛʦ ʯʘʩʫ ʜʦʩʪʘʚʢʠ ʧʘʢʝʪʘ ʟ ʤʦʚʥʠʤʠ ʜʘʥʠʤʠ. ʆʩʦʙʣʠʚʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʘʥʘʣʽʚ ʧʝʨʝʜʘʯʽ ʤʦʚʥʠʭ ʜʘʥʠʭ, ʽ ʥʘʩʘʤʧʝʨʝʜ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʽ 

ʥʘʚʽʪʴ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤ ʪʝʣʝʬʦʥʥʦʛʦ ʟʚ'ʷʟʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʚʠʩʫʚʘʶʪʴ ʨʷʜ ʩʧʝʮʠʬʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʤʦʚʥʠʭ ʢʦʜʝʢʽʚ. ʆʜʥʽʻʶ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ ʧʨʠ ʧʦʙʫʜʦʚʽ ʤʦʚʥʠʭ ʢʦʜʝʢʽʚ ʜʣʷ IP-ʪʝʣʝʬʦʥʽʾ ʻ 

ʩʪʚʦʨʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʢʦʤʧʨʝʩʽʾ ʤʦʚʠ ʪʦʣʝʨʘʥʪʥʠʭ ʜʦ ʚʪʨʘʪ ʧʘʢʝʪʽʚ. ʆʩʥʦʚʥʘ 

ʚʠʤʦʛʘ ʜʦ ʧʝʨʝʜʘʯʽ ʢʦʤʘʥʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ï ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʤʠʣʦʢ ʧʝʨʝʜʘʯʽ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʦʩʪʦʚʽʨʥʠʡ ʧʨʦʪʦʢʦʣ ʜʦʩʪʘʚʢʠ ʧʦʚʽʜʦʤʣʝʥʴ. 

ɿʘʟʚʠʯʘʡ ʷʢ ʪʘʢʠʡ ʧʨʦʪʦʢʦʣ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ TCP, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʛʘʨʘʥʪʦʚʘʥʫ 

ʜʦʩʪʘʚʢʫ ʧʦʚʽʜʦʤʣʝʥʴ [6-7]. 

ɺʧʣʠʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʦʚʥʦʛʦ ʧʦʪʦʢʫ. ʇʦʪʽʢ ʤʦʚʥʠʭ ʧʘʢʝʪʽʚ ʤʦʞʝ ʟʥʘʯʥʦ 

ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʤʝʨʝʞʫ, ʦʩʦʙʣʠʚʦ ʫ ʨʘʟʽ ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʭ ʩʠʩʪʝʤ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʯʝʨʝʟ ʚʠʩʦʢʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʪʦʢʫ (ʢʘʜʨʠ ʥʝʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ ʧʝʨʝʜʘʶʪʴʩʷ ʯʝʨʝʟ 
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ʤʘʣʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ 20 ʙʘʡʪ / 30 ʤʩ.) ʽ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʩʣʫʞʙʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 

ʧʝʨʝʜʘʻʪʴʩʷ [6-7]. 

ɯʩʥʫʻ ʜʚʘ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ. ʇʝʨʰʠʡ ʧʝʨʝʜʙʘʯʘʻ 

ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʜʣʷ IP-ʪʝʣʝʬʦʥʽʾ, ʷʢʽ ʙ 

ʟʤʝʥʰʠʪʠ ʟʘʛʦʣʦʚʦʢ ʧʨʦʪʦʢʦʣʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʽʚʥʷ. ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ ï 

ʤʫʣʴʪʝʧʣʝʢʩʫʚʘʥʥʷ ʢʘʥʘʣʽʚ ʫ ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʚʥʽ 

ʧʘʢʝʪʠ ʚʽʜ ʨʽʟʥʠʭ ʢʘʥʘʣʽʚ ʧʝʨʝʜʘʶʪʴʩʷ ʧʽʜ ʦʜʥʠʤ ʟʘʛʦʣʦʚʢʦʤ ʤʝʨʝʞʽ. ʊʘʢʝ 

ʨʽʰʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʩʣʫʞʙʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ, ʘ ʡ 

ʟʥʠʞʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʪʦʢʫ. 

ɺʠʩʥʦʚʢʠ. ʉʫʯʘʩʥʘ ʪʝʣʝʬʦʥʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʭʥʦʣʦʛʽʶ ʧʝʨʝʜʘʯʽ ʤʝʜʽʘ-

ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʽʤʝʡʩʪʚʘ ʧʨʦʪʦʢʦʣʽʚ TCP/IP. ʇʨʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ IP-ʪʝʣʝʬʦʥʽʾ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʙʣʝʤ, ʩʝʨʝʜ 

ʷʢʠʭ: ʥʘʷʚʥʽʩʪʴ ʟʘʪʨʠʤʦʢ, ʚʪʨʘʪʠ ʧʘʢʝʪʽʚ, ʥʘʷʚʥʽʩʪʴ ʚʧʣʠʚʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʤʦʚʥʦʛʦ ʧʦʪʦʢʫ ʪʦʱʦ. ʎʠʤ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷ ʧʨʠʩʚʷʯʝʥʘ ʚʢʘʟʘʥʘ ʨʦʙʦʪʘ. 
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Development of effective methods for evaluating solvency of individuals and risk 

of banks in providing consumer loans is performed. Determining of the mechanisms 

for implementation of scoring models in the form of scoring cards was done. Analysis 

of the possibility of using scoring cards as a tool for credit risk management is 

performed. Construction of scoring cards and preliminary analysis of input data using 

specialized component of the SAS Miner. The main stages of scoring cards 

development were considered. The scoring card was constructed that is based on 

actual statistical data on granting of the consumer loans. The research also presents 

comparative analysis of the scoring cards with other statistical methods of subject 

classification. It was established in this study that the scoring cards have better 

forecasting ability than other statistical methods such as decision trees, neural 

networks and logistic regression. The format of development the forecasting models in 

the form of scoring cards is the easiest for interpreting. However, application of this 
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method requires considerable investments as well as continuous updating and renewal 

of credit histories for borrowers. 

Keywords: risk management, data mining, credit scoring, scoring card, logistic 

regression, classification quality. 

 

ɺ ʫʤʦʚʘʭ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʧʦʣʽʪʠʯʥʦʾ ʢʨʠʟʠ ʽ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʢʦʨʝʢʪʥʝ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʚʠʷʚʣʝʥʥʷ ʧʣʘʪʦʩʧʨʦʤʦʞʥʠʭ ʢʣʽʻʥʪʽʚ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʜʣʷ 

ʬʽʥʘʥʩʦʚʠʭ ʫʩʪʘʥʦʚ ʚ ʟʘʚʜʘʥʥʷ ʧʨʷʤʦʛʦ ʚʠʞʠʚʘʥʥʷ ʥʘ ʨʠʥʢʫ ʢʨʝʜʠʪʥʠʭ ʧʦʩʣʫʛ. 

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʩʧʦʞʠʚʯʝ ʢʨʝʜʠʪʫʚʘʥʥʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʨʠʙʫʪʢʦʚʠʭ 

ʚʠʜʽʚ ʙʘʥʢʽʚʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʦʥʦ ʚʦʜʥʦʯʘʩ ʻ ʥʘʡʙʽʣʴʰ ʨʠʟʠʢʦʚʘʥʠʤ, ʦʩʢʽʣʴʢʠ 

ʙʘʛʘʪʦ ʙʘʥʢʽʚ ʟʽʰʪʦʚʭʫʶʪʴʩʷ ʟ ʧʨʦʙʣʝʤʦʶ ʥʝʧʦʚʝʨʥʝʥʥʷ ʚʠʜʘʥʠʭ ʬʽʟʠʯʥʠʤ 

ʦʩʦʙʘʤ ʢʨʝʜʠʪʽʚ [1, 2]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʙʽʣʴʰ 

ʜʦʩʢʦʥʘʣʠʭ ʤʝʪʦʜʠʢ ʦʮʽʥʶʚʘʥʥʷ ʢʨʝʜʠʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʦʩʽʙ ʽ ʨʠʟʠʢʫ ʙʘʥʢʽʚ ʧʨʠ 

ʥʘʜʘʥʥʽ ʢʨʝʜʠʪʽʚ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʢʨʠʟʦʚʠʭ ʷʚʠʱ ʫ ʬʽʥʘʥʩʦʚʽʡ ʩʬʝʨʽ ʻ 

ʢʨʠʪʠʯʥʠʤ. ɽʬʝʢʪʠʚʥʠʤ ʟʘʭʦʜʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʘʣʴʥʦ ʚʠʨʽʰʫʚʘʪʠ ʟʘʚʜʘʥʥʷ 

ʦʮʽʥʶʚʘʥʥʷ ʢʨʝʜʠʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʦʩʽʙ, ʻ ʢʨʝʜʠʪʥʠʡ ʩʢʦʨʠʥʛ, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ 

ʤʘʪʝʤʘʪʠʯʥʫ ʘʙʦ ʩʪʘʪʠʩʪʠʯʥʫ ʤʦʜʝʣʴ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʙʘʥʢ ʚʠʟʥʘʯʘʻ, 

ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʧʦʪʝʥʮʽʡʥʠʡ ʧʦʟʠʯʘʣʴʥʠʢ ʧʦʚʝʨʥʝ ʢʨʝʜʠʪ ʫ ʚʩʪʘʥʦʚʣʝʥʠʡ 

ʩʪʨʦʢ [3, 4]. ʂʣʘʩʠʯʥʠʤ ʚʠʜʦʤ ʩʢʦʨʠʥʛʦʚʦʾ ʤʦʜʝʣʽ ʻ ʩʢʦʨʠʥʛʦʚʘ ʢʘʨʪʘ [4]. ʄʝʪʦʶ 

ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʙʫʜʦʚʘ ʩʢʦʨʠʥʛʦʚʦʾ ʢʘʨʪʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʢʨʝʜʠʪʥʠʭ 

ʨʠʟʠʢʽʚ ʙʘʥʢʽʚʩʴʢʠʭ ʫʩʪʘʥʦʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ SAS ʪʘ ʚʠʢʦʥʘʥʥʷ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʩʢʦʨʠʥʛʦʚʦʾ ʢʘʨʪʠ ʟ ʽʥʰʠʤʠ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʩʢʦʨʠʥʛʦʚʦʾ ʤʦʜʝʣʽ ʥʝʦʙʭʽʜʥʦ 

ʧʽʜʛʦʪʫʚʘʪʠ ʥʘʚʯʘʣʴʥʫ ʚʠʙʽʨʢʫ ʜʘʥʠʭ, ʚʽʜʽʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʽʻʥʪʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʢʣʶʯʠʪʠ ʚ ʤʦʜʝʣʴ, ʨʦʟʨʦʙʠʪʠ ʩʘʤʫ 

ʤʦʜʝʣʴ ʪʘ ʦʮʽʥʠʪʠ ʾʾ ʷʢʽʩʪʴ (ʨʠʩ.1). ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʩʢʦʨʠʥʛʦʚʠʭ ʤʦʜʝʣʝʡ ʪʘ 

ʚʠʙʦʨʫ ʥʘʡʢʨʘʱʦʾ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʪʘʢʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʷʢ ROC-

ʢʨʠʚʘ ʪʘ ʽʥʜʝʢʩ GINI. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʩʢʦʨʠʥʛʦʚʦʾ ʢʘʨʪʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝ ʤʝʥʰʝ 2000 

çʧʦʛʘʥʠʭè ʪʘ 2000 çʭʦʨʦʰʠʭè ʟʘʧʠʩʽʚ ʧʨʦ ʢʣʽʻʥʪʽʚ. ʆʢʨʽʤ ʮʴʦʛʦ, ʚ ʩʧʝʮʽʘʣʴʥʠʭ 
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ʤʝʪʦʜʘʭ ʩʢʦʨʠʥʛʫʚʘʥʥʷ ʤʦʞʫʪʴ ʟʥʘʜʦʙʠʪʠʩʷ ʜʦʜʘʪʢʦʚʦ 2000 ʚʽʜʭʠʣʝʥʠʭ ʟʘʷʚʦʢ, 

ʟʘ ʷʢʠʤʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʧʨʠʯʠʥ ʚʽʜʭʠʣʝʥʥʷ. ɼʦʜʘʪʢʦʚʠʤ ʢʨʠʪʝʨʽʻʤ 

ʚʽʜʙʦʨʫ ʜʘʥʠʭ ʤʦʞʝ ʙʫʪʠ ʚʠʜ ʢʨʝʜʠʪʫʚʘʥʥʷ, ʜʣʷ ʷʢʦʛʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʩʢʦʨʠʥʛʦʚʘ 

ʢʘʨʪʘ.  

 

ʈʠʩ. 1. ɽʪʘʧʠ ʧʦʙʫʜʦʚʠ ʪʘ ʘʥʘʣʽʟʫ ʩʢʦʨʠʥʛʦʚʠʭ ʤʦʜʝʣʝʡ ʫ ʩʪʚʦʨʝʥʽʡ ʩʠʩʪʝʤʽ 

ɼʣʷ ʚʠʙʦʨʫ ʢʨʘʱʦʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʦ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ (AUC) ʧʽʜ ROC-

ʢʨʠʚʦʶ ʪʘ ʽʥʜʝʢʩ GINI. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʤʦʜʝʣʝʡ (ʪʘʙʣ. 1) ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʩʢʦʨʠʥʛʦʚʘ ʢʘʨʪʘ ʜʘʣʘ ʢʨʘʱʽ 

ʨʝʟʫʣʴʪʘʪʠ. 

 

ʊʘʙʣʠʮʷ 1. ʇʦʨʽʚʥʷʣʴʥʘ ʪʘʙʣʠʮʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʩʢʦʨʠʥʛʦʚʠʭ ʤʦʜʝʣʝʡ, 

ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʜʘʥʠʭ ʚʠʙʽʨʢʠ ʄ1 

ʅʘʟʚʘ ʤʝʪʦʜʫ ɯʥʜʝʢʩ GINI ɿʥʘʯʝʥʥʷ AUC ʗʢʽʩʪʴ ʤʦʜʝʣʽ 

ɼʝʨʝʚʘ ʨʽʰʝʥʴ 0,403 0,701 ɼʦʙʨʘ 

ʃʦʛʽʩʪʠʯʥʘ ʨʝʛʨʝʩʽʷ 0,389 0,695 ʉʝʨʝʜʥʷ 

ʅʝʡʨʦʥʥʽ ʤʝʨʝʞʽ 0,407 0,704 ɼʦʙʨʘ 

ʉʢʦʨʠʥʛʦʚʘ ʢʘʨʪʘ 0,449 0,724 ɼʦʙʨʘ 

 

ɺʠʩʥʦʚʢʠ. ʈʦʟʛʣʷʥʫʪʦ ʟʘʜʘʯʫ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʢʠ ʦʮʽʥʶʚʘʥʥʷ 

ʢʨʝʜʠʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ ʙʘʥʢʽʚ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ 

ˤ͙ͻ͙͚͒ͤ͜ 
ͤ͊͋ͪ͜ ͙͒͊ͤͻ 

˾ͦ͒͘͜ ͔ͤͤ͡Ύ ͙͒͊ͤͻ ͤ͊ 
͍ͤ͊;͊͡Έͤͯ ͭ͊ ͔͍ͭͫͭͦͯ 
͍͙͙͋ͪ͜͟ 

˽͍ͦͪͤ͜ΎͤͤΎ 
͔͔͚ͣͦ͒͡ 

˨͔͔͍ͪ͊ ͪ͜΄͔ͤΈ 

˶͎͙ͦͫͭ͜;ͤ͊ 
͔͎͔ͪͪͫ͜Ύ 

˹͔͚ͪͦͤͤ͜ 
͔͔ͣͪ͗͜ 

˿͙͎͍ͦͪͤͦ͊͟ 
͊ͪͭ͊͟ 
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ʦʙʨʘʥʦ ʩʢʦʨʠʥʛʦʚʫ ʤʦʜʝʣʴ, ̫ ʢʘ ʙʫʜʫʻʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʦʮʽʥʶʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʦʾ 

ʨʝʛʨʝʩʽʾ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʚʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʘʥʘʣʽʟ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ. ʂʨʠʪʝʨʽʷʤʠ ʚʠʙʦʨʫ ʢʨʘʱʦʾ ʤʦʜʝʣʽ ʙʫʣʠ ʪʘʢʽ: ʟʥʘʯʝʥʥʷ 

ʧʣʦʱʽ ʧʽʜ ROC-ʢʨʠʚʦʶ ʪʘ ʽʥʜʝʢʩ GINI. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʨʝʜʠʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘʜʘʻ ʩʢʦʨʠʥʛʦʚʘ ʢʘʨʪʘ. 
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ʇʈʆɻʈɸʄʅɸ ʈɽɸʃɯɿɸʎɯʗ ɺɽɹ-ʉʀʉʊɽʄʀ ʄʆɼɽʃʖɺɸʅʅʗ 

ʉʂʃɸɼʅʀʍ ʉʀʉʊɽʄ ʅɸ ʆʉʅʆɺɯ ʋɿɸɻɸʃʔʅɽʅʆɻʆ ɯʊɽʈɸʎɯʁʅʆɻʆ 

ɸʃɻʆʈʀʊʄʋ 

 

ɸʥʦʪʘʮʽʷ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʽʥʜʫʢʪʠʚʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʩʠʩʪʝʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʧʝʮʽʘʣʴʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʠʢʦʥʘʥʝ ʫ ʚʠʛʣʷʜʽ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟ ʤʦʞʣʠʚʽʩʪʶ ʢʝʨʫʚʘʥʥʷ ʯʝʨʝʟ ʚʝʙ-

ʽʥʪʝʬʝʡʩ. ʇɿ  ʤʘʻ ʟʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʨʦʙʦʪʠ ʟ ʯʠʩʣʦʚʠʤʠ ʜʘʥʠʤʠ. ʅʘ ʦʩʥʦʚʽ 

mailto:sashabulgakova2@gmail.com
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ʚʠʙʽʨʦʢ ʜʘʥʠʭ ʤʦʞʥʘ ʙʫʜʫʚʘʪʠ ʤʦʜʝʣʽ ʦʧʪʠʤʘʣʴʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʨʦʟʙʠʪʪʷ ʚʠʙʽʨʦʢ. ʇʦʙʫʜʦʚʘʥʽ ʥʘʡʢʨʘʱʽ ʤʦʜʝʣʽ ʥʘʜʘʶʪʴʩʷ ʩʠʩʪʝʤʦʶ ʜʣʷ 

ʛʨʘʬʽʯʥʦʛʦ ʽ ʟʤʽʩʪʦʚʦʛʦ ʘʥʘʣʽʟʫ. ʂʨʘʱʽ ʤʦʜʝʣʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ ʨʘʟʦʤ 

ʽʟ ʧʨʦʤʽʞʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʪʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ.  

ʉʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ ʤʦʜʝʣʽ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ 

ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʽʪʝʨʘʮʽʡʥʦʛʦ ʘʣʛʦʨʠʪʤʫ, ʚʠʟʥʘʯʘʪʠ, ʷʢ ʚʧʣʠʚʘʻ ʪʦʡ ʯʠ ʽʥʰʠʡ 

ʧʦʢʘʟʥʠʢ ʥʘ ʮʽʣʴʦʚʠʡ ʬʘʢʪʦʨ, ʘ ʪʘʢʦʞ ʚʽʜʙʠʨʘʪʠ ʥʘʡʽʩʪʦʪʥʽʰʽ ʧʦʢʘʟʥʠʢʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʜʝʣʶʚʘʥʥʷ, ʫʟʘʛʘʣʴʥʝʥʠʡ ʽʪʝʨʘʮʽʡʥʠʡ ʘʣʛʦʨʠʪʤ, ʚʝʙ-

ʩʠʩʪʝʤʘ, ʄɻʋɸ. 

 

To solve the problems of inductive modeling of complex systems, special 

software is presented, made in the form of an independent software package with the 

ability to control via a web interface. The software has a user-friendly interface for 

working with numerical data. Based on data samples, you can build models of optimal 

complexity using sample splitting. The constructed best models are provided by the 

system for graphical and meaningful analysis. The best models are stored in the 

database along with intermediate calculations and experimental results for further use. 

The system allows building models of complex systems based on a generalized 

iterative algorithm, determining how a particular indicator affects the target factor, 

and selecting the most important indicators. 

Key words: modeling, generalized iterative algorithm, web system, GMDH. 

 

ɺʩʪʫʧ. ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʜʘʯ ʥʘʫʢʦʚʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʻ ʤʦʜʝʣʶʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʫʩʪʘʥʦʚʠʪʠ ʩʪʨʫʢʪʫʨʫ ʪʘ ʬʫʥʢʮʽʾ 

ʩʢʣʘʜʥʦʛʦ ʦʙôʻʢʪʘ (ʟʘʜʘʯʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ) ʪʘ ʚʠʟʥʘʯʠʪʠ ʟʘʩʦʙʠ ʘʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʥʴʦʛʦ (ʟʘʜʘʯʘ ʢʝʨʫʚʘʥʥʷ) ʘʙʦ ʞ, ʷʢʱʦ ʤʠ ʥʝ ʤʘʻʤʦ ʪʘʢʠʭ ʟʘʩʦʙʽʚ, ʱʦʙ 

ʜʽʟʥʘʪʠʩʴ, ʷʢ ʙʫʜʝ ʨʦʟʚʠʚʘʪʠʩʴ ʦʙôʻʢʪ ʫ ʤʘʡʙʫʪʥʴʦʤʫ (ʟʘʜʘʯʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ) [1].  

ʄʝʪʦʜʠ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʪʴ ʦʪʨʠʤʫʚʘʪʠ ʪʘʢʽ ʤʦʜʝʣʽ, ʥʘ ʷʢʠʭ ʤʦʞʥʘ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʩʢʣʘʜʥʦʛʦ ʦʙôʻʢʪʘ ʘʙʦ ʧʨʦʮʝʩʫ ʙʝʟ ʚʠʢʦʥʘʥʥʷ ʧʨʷʤʠʭ 
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ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʥʴʦʤʫ ʚ ʨʝʞʠʤʘʭ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʨʫʰʠʪʠ ʡʦʛʦ ʥʦʨʤʘʣʴʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɼʦʩʷʛʥʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʝʢʩʪʨʘʧʦʣʷʮʽʡʥʠʭ ʪʘ ʧʨʦʛʥʦʟʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʜʝʣʝʡ ʻ ʦʩʥʦʚʥʦʶ ʚʠʤʦʛʦʶ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʤʦʜʝʣʶʚʘʥʥʷ.  

ʉʝʨʝʜ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʨʽʟʥʷʻʪʴʩʷ ʤʝʪʦʜ ʛʨʫʧʦʚʦʛʦ 

ʫʨʘʭʫʚʘʥʥʷ ʘʨʛʫʤʝʥʪʽʚ (ʄɻʋɸ), ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ ʤʦʜʝʣʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʟʘ ʚʠʙʽʨʢʦʶ ʜʘʥʠʭ, ʙʝʟ ʟʘʣʫʯʝʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʘʧʨʽʦʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʉʘʤʝ ʮʝʡ 

ʤʝʪʦʜ ʽ ʙʫʚ ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ [2]. 

ʋʟʘʛʘʣʴʥʝʥʠʡ ʽʪʝʨʘʮʽʡʥʠʡ ʘʣʛʦʨʠʪʤ. ʋʟʘʛʘʣʴʥʝʥʠʡ ʽʪʝʨʘʮʽʡʥʠʡ 

ʘʣʛʦʨʠʪʤ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʤʥʦʞʠʥʫ ʽʪʝʨʘʮʽʡʥʠʭ ʪʘ ʽʪʝʨʘʮʽʡʥʦ-

ʢʦʤʙʽʥʘʪʦʨʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʝʢʪʦʨʘ ʪʨʴʦʭ 

ʽʥʜʝʢʩʥʠʭ ʤʥʦʞʠʥ: DM (Dialogue Mode), ɯC (Iterative-Combinatorial), MR 

(Multil ayered- Relaxative), ʪʦʙʪʦ ʙʫʜʴ-ʷʢʠʡ ʽʪʝʨʘʮʽʡʥʠʡ ʘʣʛʦʨʠʪʤ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʷʢ ʧʝʚʥʠʡ ʦʢʨʝʤʠʡ ʚʠʧʘʜʦʢ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʋIA = {DM, ɯʉ, MR}. ʇʨʠ ʮʴʦʤʫ DM 

ʧʨʠʡʤʘʻ ʪʨʠ ʟʥʘʯʝʥʥʷ: 1 ï ʩʪʘʥʜʘʨʪʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʨʝʞʠʤ; 2 ï ʧʣʘʥʦʚʘʥʠʡ 

ʘʚʪʦʤʘʪʠʯʥʠʡ ʨʝʞʠʤ; 3 ï ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʨʝʞʠʤ; ɯC ʧʨʠʡʤʘʻ ʜʚʘ ʟʥʘʯʝʥʥʷ: 1 ï 

ʽʪʝʨʘʮʽʡʥʠʡ ʪʘ 2 ï ʽʪʝʨʘʮʽʡʥʦ-ʢʦʤʙʽʥʘʪʦʨʥʠʡ ʘʣʛʦʨʠʪʤʠ; MR ʧʨʠʡʤʘʻ ʪʨʠ 

ʟʥʘʯʝʥʥʷ: 1 ï ʢʣʘʩʠʯʥʠʡ ʙʘʛʘʪʦʨʷʜʥʠʡ, 2 ï ʨʝʣʘʢʩʘʮʽʡʥʠʡ, 3 ï ʢʦʤʙʽʥʦʚʘʥʠʡ 

ʘʣʛʦʨʠʪʤʠ. ʊʦʜʽ ʚʝʢʪʦʨ ʟ ʪʨʴʦʭ ʝʣʝʤʝʥʪʽʚ ʧʦʚʥʽʩʪʶ ʚʠʟʥʘʯʘʻ ʩʦʙʦʶ ʪʦʡ ʯʠ ʽʥʰʠʡ 

ʘʣʛʦʨʠʪʤ [3]. 

ʌʦʨʤʘʣʴʥʦ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʨʷʜʫ r ʋɯɸ ʄɻʋɸ ʚʠʟʥʘʯʝʥʠʡ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:  

1) ʚʭʽʜʥʦʶ ʤʘʪʨʠʮʝʶ ʻ ),,,,...,( 111 m
r
F

r
r xxyyX 2=+ ;  

2) ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʦʧʝʨʘʪʦʨʠ ʧʝʨʝʭʦʜʫ ʚʠʜʫ (1) ʽ (2) ʟ ʢʚʘʜʨʘʪʠʯʥʠʤ 

ʯʘʩʪʠʥʥʠʤ ʦʧʠʩʦʤ;  

FjiClyyfy F

r

j

r

i

r

l ,1,,,,2,1),,( 21 ===+ 2 ,    (1) 

mjFiFmlxyfy j
r
i

r
l ,1,,1,,,2,1),,(1 ====+ 2 ,     (2) 

3) ʜʣʷ ʢʦʞʥʦʛʦ ʦʧʠʩʫ ʟʥʘʭʦʜʠʪʴʩʷ ʦʧʪʠʤʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ (3): 

2
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2
5443322110),( vdaudauvdavdaudadavuf +++++=

,  (3) 
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}1,0{=kd , 12,minarg
,1

-==
=

p

l
ql

opt qCRd , ),,(),( optopt dvufvuf =  

4) ʘʣʛʦʨʠʪʤ ʟʫʧʠʥʷʻʪʴʩʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʫʤʦʚʠ (ʢʨʠʪʝʨʽʶ ʚʽʜʙʦʨʫ) 

rr CRCR min
1

min ²
+

 ʽ ʦʧʪʠʤʘʣʴʥʘ ʤʦʜʝʣʴ ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ rCRmin  ʥʘ r-ʤʫ ʨʷʜʽ. 

ʇʨʦʛʨʘʤʥʠʡ ʚʝʙ-ʢʦʤʧʣʝʢʩ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʋɯɸ 

ɺ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʧʨʦʮʝʩ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʫ 

ʪʨʴʦʭ ʨʝʞʠʤʘʭ ï ʜʚʦʭ ʘʚʪʦʤʘʪʠʯʥʠʭ ʪʘ ʦʜʥʦʤʫ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ:  

¶ ʘʚʪʦʤʘʪʠʯʥʠʡ ï ʢʦʣʠ ʧʨʦʮʝʩ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʤʦʜʝʣʝʡ ʚʠʢʦʥʫʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ, ʧʨʠʯʦʤʫ ʪʘʢʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʨʝʞʠʤ ʨʝʘʣʽʟʦʚʘʥʦ ʫ ʜʚʦʭ 

ʚʘʨʽʘʥʪʘʭ: 

¶ ʩʪʘʥʜʘʨʪʥʠʡ ï ʢʦʣʠ ʚʘʨʽʘʥʪ ʯʘʩʪʠʥʥʦʛʦ ʦʧʠʩʫ ʪʘ ʩʚʦʙʦʜʘ ʚʠʙʦʨʫ 

ʟʘʜʘʶʪʴʩʷ ʦʜʥʘʢʦʚʠʤʠ ʜʣʷ ʚʩʽʭ ʙʝʟ ʚʠʥʷʪʢʫ ʨʷʜʽʚ ʩʝʣʝʢʮʽʾ;  

¶ ʧʣʘʥʦʚʘʥʠʡ ï ʢʦʣʠ ʧʨʦʮʝʩ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʤʦʜʝʣʝʡ ʚʠʢʦʥʫʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ ʟʛʽʜʥʦ ʟ ʟʘʜʘʥʠʤ ʧʣʘʥʦʤ, ʪʦʙʪʦ ʢʦʣʠ ʚʘʨʽʘʥʪ ʯʘʩʪʠʥʥʦʛʦ 

ʦʧʠʩʫ ʪʘ ʩʚʦʙʦʜʘ ʚʠʙʦʨʫ ʟʘʜʘʶʪʴʩʷ ʨʽʟʥʠʤʠ ʜʣʷ ʨʽʟʥʠʭ ʨʷʜʽʚ.  

¶ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ï ʢʦʣʠ ʚ ʧʨʦʮʝʩ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʤʦʜʝʣʝʡ ʤʦʞʥʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʪʨʫʯʘʪʠʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʤʦʞʣʠʚʦʩʪʽ: 

o ʥʘ ʙʫʜʴ ʷʢʦʤʫ ʨʷʜʽ ʚʢʣʶʯʘʪʠ ʘʙʦ ʥʝ ʚʢʣʶʯʘʪʠ ʤʦʜʠʬʽʢʘʮʽʾ; 

o ʟʤʽʥʶʚʘʪʠ ʩʢʣʘʜʥʽʩʪʴ ʯʘʩʪʠʥʥʦʛʦ ʦʧʠʩʫ; 

o ʤʽʥʷʪʠ ʢʽʣʴʢʽʩʪʴ ʤʦʜʝʣʝʡ, ʱʦ ʧʝʨʝʡʜʫʪʴ ʥʘ ʥʘʩʪʫʧʥʠʡ ʨʷʜ; 

o ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʢʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʢʨʘʱʠʭ ʤʦʜʝʣʝʡ. 

ʂʨʽʤ ʪʦʛʦ, ʧʨʦʮʝʩ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʥʘ ʟʫʧʠʥʷʪʠ ʥʘ ʜʦʚʽʣʴʥʦʤʫ ʝʪʘʧʽ 

ʦʙʯʠʩʣʝʥʴ, ʘ ʧʦʪʽʤ ʫ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʧʨʦʜʦʚʞʠʪʠ ʨʦʟʨʘʭʫʥʢʠ, ʧʨʠ ʮʴʦʤʫ 

ʚʩʽ ʧʨʦʤʽʞʥʽ ʨʦʟʨʘʭʫʥʢʠ ʙʫʜʫʪʴ ʟʙʝʨʝʞʝʥʽ. ʅʘ ʩʣʘʡʜʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʬʨʘʛʤʝʥʪʠ 

ʽʥʪʝʨʬʝʡʩʫ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʘ ʩʘʤʝ ʤʦʜʫʣʴ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʉʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ ʤʦʜʝʣʽ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʽʪʝʨʘʮʽʡʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʄɻʋɸ, ʚʠʟʥʘʯʘʪʠ, ʷʢ ʚʧʣʠʚʘʻ ʪʦʡ ʯʠ ʽʥʰʠʡ ʧʦʢʘʟʥʠʢ ʥʘ 

ʮʽʣʴʦʚʠʡ ʬʘʢʪʦʨ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫʚʘʪʠ ʽ ʚʽʜʙʠʨʘʪʠ ʥʘʡʽʩʪʦʪʥʽʰʽ ʧʦʢʘʟʥʠʢʠ.  
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ʉʠʩʪʝʤʘ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʻ ʟ ʪʨʴʦʤʘ ʙʘʟʘʤʠ ʜʘʥʠʭ: ʧʦʯʘʪʢʦʚʦʶ ʙʘʟʦʶ 

ʜʘʥʠʭ, ʙʘʟʦʶ ʜʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʙʘʟʦʶ ʜʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɹʽʣʴʰ ʜʝʪʘʣʴʥʦ ʙʣʦʢ 

ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʨʦʟʛʣʷʥʫʪʠʡ ʥʘ ʨʠʩ. 1. 

 

ʈʠʩ.1 ɹʣʦʢ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ 

ʅʘ ʨʠʩ.2. ʪʘ ʨʠʩ.3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʬʨʘʛʤʝʥʪʠ ʽʥʪʝʨʬʝʡʩʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ʘ ʩʘʤʝ ʤʦʜʫʣʴ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ.  

 

ʈʠʩ.2. ʄʦʜʫʣʴ ʨʦʟʨʘʭʫʥʢʽʚ (ʈʦʟʰʠʬʨʦʚʢʘ ʟʘʧʠʩʫ: sq 1 20: sq ï ʢʦʤʙʽʥʘʪʦʨʥʘ 

ʦʧʪʠʤʽʟʘʮʽʷ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʯʘʩʪʠʥʥʦʛʦ ʦʧʠʩʫ (lin ï ʣʽʥʽʡʥʦʛʦ); 1 ï ʟ ʜʦʜʘʚʘʥʥʷʤ 

ʧʦʯʘʪʢʦʚʦʛʦ ʙʘʟʠʩʫ  (0 ï ʙʝʟ ʜʦʜʘʚʘʥʥʷ); 20 ï ʩʚʦʙʦʜʘ ʚʠʙʦʨʫ F=20.) 
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ʈʠʩ.3. ʄʦʜʫʣʴ ʨʝʟʫʣʴʪʘʪʽʚ 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʮʝʩʫ ʤʦʜʝʣʶʚʘʥʥʷ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʚʢʣʘʜʮʽ çʈʝʟʫʣʴʪʘʪʠè, ʜʝ 

ʪʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʚʘʥʪʘʞʠʪʠ ʬʘʡʣ ʨʝʟʫʣʴʪʘʪʽʚ ʷʢ  ʥʘ ʇʂ ʪʘʢ ʽ ʥʘ ʩʝʨʚʝʨ 

(ʪʘʙ.1). ɺ ʪʘʙʣʠʮʽ 1  ʩʽʨʠʤ ʢʦʣʴʦʨʦʤ ʚʠʜʽʣʝʥʽ ʩʣʦʚʘ, ʷʢʽ ʥʝ ʧʠʰʫʪʴʩʷ ʚ ʬʘʡʣʽ 

ʨʝʟʫʣʴʪʘʪʽ. 

ʊʘʙʣʠʮʷ 1 ï ʉʪʨʫʢʪʫʨʘ ʬʘʡʣʫ ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ Excel ʘʙʦ ɹʣʦʢʥʦʪ 

1 #chaos: 0 num A: 19  

 DM=1 ɯC=2 MR=2 

2 #iteration: 1 num:0 add_base:0 opt:l error: 41.530668 

3 #iteration: 2 num:10 add_base:0 opt:l error: 33.869917 

4 #iteration: 3 num:10 add_base:0 opt:l error: 31.615493 

5 #iteration: 4 num:10 add_base:0 opt:l error: 31.589807 

 é é é é é 

6 

7 

ʌʦʨʤʫʣʘ: ʫ= - 

121435.752+1.025*X7+0.368*X5+23.673*X2+3581.541*X3+0.361*X1  

ʇʦʤʠʣʢʘ ʥʘ ɸ: 27.851 ʇʦʤʠʣʢʘ ʥʘ ɺ: 31.589 ʉʝʨʝʜʥʷ ʧʦʤʠʣʢʘ ʥʘ ɸ: 1.255 

ʉʝʨʝʜʥʷ ʧʦʤʠʣʢʘ ʥʘ ɺ: 3.858 
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8 

 

9 

ɿʥʘʯʝʥʥʷ ʟʘʜʘʥʦʾ ʚʠʙʽʨʢʠ ɸ: 157.291 204.353 223.079é ɿʥʘʯʝʥʥʷ ʟʘʜʘʥʦʾ 

ʚʠʙʽʨʢʠ ɺ: 228.414 202.363 218.522é  

ɿʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʦʾ ʚʠʙʽʨʢʠ ɸ: 156.281 205.113 223.082é ɿʥʘʯʝʥʥʷ 

ʦʪʨʠʤʘʥʦʾ ʚʠʙʽʨʢʠ ɺ: 229.412 202.472 217.112é 

ɺʠʩʥʦʚʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʧôʶʪʝʨʥʘ ʦʥʣʘʡʥ-ʪʝʭʥʦʣʦʛʽʷ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʫʟʘʛʘʣʴʥʝʥʦʛʦ 

ʽʪʝʨʘʮʽʡʥʦʛʦ ʘʣʛʦʨʠʪʤʫ. ʇʨʦʛʨʘʤʘ ʤʘʻ ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʽ ʚʽʜʦʙʨʘʞʘʻ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʥʘ ʛʨʘʬʽʢʫ, ʪʘʢ ʽ ʚ ʪʘʙʣʠʯʥʦʤʫ ʧʨʦʪʦʢʦʣʽ. ʅʘ ʦʩʥʦʚʽ 

ʜʘʥʠʭ ʙʫʜʫʶʪʴʩʷ ʤʦʜʝʣʽ ʨʽʟʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟ ʨʽʟʥʠʤʠ ʨʦʙʦʯʠʤʠ ʪʘ 

ʧʝʨʝʚʽʨʦʯʥʠʤʠ ʚʠʙʽʨʢʘʤʠ. ʇʦʙʫʜʦʚʘʥʽ ʥʘʡʢʨʘʱʽ ʤʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ 

ʩʠʩʪʝʤʦʶ ʜʣʷ ʛʨʘʬʽʯʥʦʛʦ ʪʘ ʟʤʽʩʪʦʚʥʦʛʦ ʘʥʘʣʽʟʫ. ʂʨʘʱʽ ʤʦʜʝʣʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ 

ʙʘʟʽ ʜʘʥʠʭ ʨʘʟʦʤ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
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ʄʆɼɽʃʖɺɸʅʅʗ USB HID ɸʊɸʂʀ 

 

This paper examines the threat model for the transport layer of USB protocol. 

The threat is to mask USB interfaces by requesting to load additional peripheral device 

drivers. As part of the work, a model of this threat and its hardware implementation 

was built. The performance of this implementation was examined. 

Keywords: USB, HID, Arduino, USBDriveBy, threat model. 

 

ɺʩʪʫʧ. ɸʪʘʢʠ ʥʘ ʧʨʦʪʦʢʦʣ USB ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʝʤʦʶ ʜʣʷ ʦʙʛʦʚʦʨʝʥʴ, 

ʦʩʢʽʣʴʢʠ ʟ ʤʦʤʝʥʪʫ ʧʝʨʰʦʛʦ ʭʨʦʙʘʢʘ, ʷʢʠʡ ʧʦʰʠʨʶʚʘʚʩʷ ʯʝʨʝʟ ʧʘʤôʷʪʴ 

ʟʘʧʘʤôʷʪʦʚʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ, ʧʨʦʪʦʢʦʣ ʝʚʦʣʶʮʽʦʥʫʚʘʚ, ʘ ʨʘʟʦʤ ʟ ʥʠʤ ʽ ʢʽʣʴʢʽʩʪʴ 

ʥʝʙʝʟʧʝʢ ʱʦ ʚʽʥ ʧʨʝʟʝʥʪʫʻ. ɯ ʭʦʯʘ ʨʽʰʝʥʥʷ ʜʣʷ ʟʛʘʜʘʥʦʛʦ ʭʨʦʙʘʢʘ ʧʦʣʷʛʘʻ ʚ 

ʪʦʪʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʽ ʘʥʪʠʚʽʨʫʩʥʠʭ ʧʨʦʛʨʘʤ, ʱʦ ʤʦʞʫʪʴ, ʧʨʠ ʧʽʜʢʣʶʯʝʥʽ 

ʥʦʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʩʢʘʥʫʚʘʪʠ ʾʭ ʥʘ ʥʘʷʚʥʽʩʪʴ ʚʞʝ ʥʘʷʚʥʦʾ ʰʢʽʜʣʠʚʦʾ ʩʠʛʥʘʪʫʨʠ, 

ʧʨʦʙʣʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʠʩʪʨʦʶ ʟ USB ʷʢ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʝʢʪʦʨʫ 

ʘʪʘʢʠ ʧʦʩʪʘʣʘ ʣʠʰʝ ʚ 2014. 

ʄʝʪʘ, ʤʝʪʦʜʠ ʧʨʦʪʠʜʽʾ ʪʘ ʧʨʠʧʫʱʝʥʥʷ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʘʪʘʢʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʪʠʩʥʝʥʥʷ ʢʣʘʚʽʰʽ ʻ ʥʘʡʩʝʨʡʦʟʥʽʰʦʶ ʟʘʛʨʦʟʦʶ ʜʣʷ ʙʝʟʧʝʢʠ 

ʩʠʩʪʝʤʠ, ˇʨʫʥʪʦʚʘʥʦʾ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ USB. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʨʝʪʝʣʴʥʦ 

ʨʦʟʨʦʙʣʝʥʽ ʘʪʘʢʠ, ʟʘʧʫʱʝʥʽ ʯʝʨʝʟ ʙʝʟʥʝʚʠʥʥʝ ʥʘʪʠʩʥʝʥʥʷ ʢʣʘʚʽʰ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʪʫʞʥʽ ʨʝʩʫʨʩʠ ʽ ʛʥʫʯʢʽʩʪʴ ʭʦʩʪ-ʩʠʩʪʝʤʠ, ʱʦʙ ʫʟʷʪʠ ʥʘ ʩʝʙʝ 

ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʘʤʦʶ ʩʠʩʪʝʤʦʶ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʜʦʩʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʚʽʜ ʘʪʘʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʪʠʩʥʝʥʥʷ 

ʢʣʘʚʽʰ ʦʙôʻʜʥʫʻ ʪʝ, ʱʦ ʚʦʥʠ ʚ ʷʢʠʡʩʴ ʤʦʤʝʥʪ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʨʽʰʝʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʘ.  
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ɺʪʨʫʯʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʪʘʢʽ ʥʠʟʴʢʦʨʽʚʥʝʚʽ ʨʽʰʝʥʥʷ ʧʨʦ ʜʦʚʽʨʫ ʩʠʩʪʝʤʽ ʥʝ 

ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʽʨʥʦ, ʢʦʣʠ ʪʘʢʽ ʚʟʘʻʤʦʜʽʾ ʧʦʨʫʰʫʶʪʴ ʾʭ 

ʤʝʥʪʘʣʴʥʫ ʤʦʜʝʣʴ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʱʦʙ ʚʧʦʨʘʪʠʩʷ ʟ ʜʨʫʛʦʨʷʜʥʦʶ [1]. 

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ, ʷʢ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʽ ʟʘʭʠʩʪʠʪʠʩʷ ʚʽʜ ʘʪʘʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

USB ʜʣʷ ʽʥôʻʢʮʽʾ ʥʘʪʠʩʥʝʥʥʷ ʢʣʘʚʽʰ, ʚʠʢʦʥʫʶʯʠ ʘʥʘʣʽʟ ʢʣʘʚʽʘʪʫʨʥʠʭ ʧʦʜʽʡ ʥʘ 

ʩʠʩʪʝʤʥʦʤʫ ʨʽʚʥʽ, ʥʝ ʟʘʣʫʯʘʶʯʠ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦ ʧʨʦʮʝʩʫ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʫ ʤʝʪʫ ï ʩʧʨʦʩʪʠʪʠ ʚʠʷʚʣʝʥʥʷ ʘʪʘʢ 

ʽ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʝʡʪʨʘʣʽʟʘʮʽʶ ʧʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʰʢʽʜʣʠʚʦʛʦ USB-ʧʨʠʩʪʨʦʶ, ʱʦ 

ʚʠʢʦʥʫʻ ʨʦʣʴ ʢʣʘʚʽʘʪʫʨʠ. ʎʝ ʚʢʣʶʯʘʻ ʰʚʠʜʢʝ ʚʠʷʚʣʝʥʥʷ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʫʯʘʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʫʭʚʘʣʝʥʥʽ ʨʽʰʝʥʥʷ ʧʨʦ ʙʝʟʧʝʢʫ. 

ɺ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʷʚʥʦʾ ʟʘʛʨʦʟʠ ʪʘ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ 

ʧʨʦʪʠʜʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʢʦʨʧʦʨʘʪʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʢʦʤʧôʶʪʝʨʠ ʦʩʥʘʱʝʥʽ 

USB-ʧʦʨʪʘʤʠ, ʘ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʚʽʣʴʥʦ ʧʽʜʢʣʶʯʘʪʠ ʽ ʚʽʜʢʣʶʯʘʪʠ USB-

ʧʨʠʩʪʨʦʾ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʚʦʾʭ ʧʦʚʩʷʢʜʝʥʥʠʭ ʨʦʙʦʯʠʭ ʦʙʦʚôʷʟʢʽʚ (ʥʘʧʨʠʢʣʘʜ, 

ʧʨʠʩʪʨʦʾ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʛʘʨʥʽʪʫʨʠ ʽ ʚʝʙ-ʢʘʤʝʨʠ ʜʣʷ ʪʝʣʝʢʦʥʬʝʨʝʥʮʽʡ). 

ɼʘʣʽ ʧʨʠʧʫʩʪʠʤʦ, ʱʦ ʟʣʦʚʤʠʩʥʠʢʘʤ ʚʜʘʣʦʩʷ ʧʽʜʢʣʶʯʠʪʠ ʰʢʽʜʣʠʚʠʡ 

ʧʨʠʩʪʨʽʡ ʟ ʰʢʽʜʣʠʚʦʶ ʧʨʦʰʠʚʢʦʶ USB ʜʦ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʟ ʮʠʭ 

ʢʦʤʧôʶʪʝʨʽʚ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʩʘʤʠʤʠ ʟʣʦʚʤʠʩʥʠʢʘʤʠ, ʷʢʱʦ ʫ ʥʠʭ ʻ 

ʬʽʟʠʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧôʶʪʝʨʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʟʘ ʡʦʛʦ 

ʤʝʞʘʤʠ, ʯʠ ʧʝʨʝʜʘʚʰʠ ʰʢʽʜʣʠʚʠʡ ʧʨʠʩʪʨʽʡ ʟʘʢʦʥʥʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʾʭ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ (ʥʘʧʨʠʢʣʘʜ, ʧʽʜʢʠʥʫʪʠ USB ʥʘʢʦʧʠʯʫʚʘʯ ʚ 

ʧʦʰʪʦʚʫ ʩʢʨʠʥʴʢʫ) ʘʙʦ ʟʘʩʪʦʩʫʚʘʪʠ ʚʝʢʪʦʨ ʘʪʘʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʦʮʽʘʣʴʥʦʾ 

ʽʥʞʝʥʝʨʽʾ (ʥʘʧʨʠʢʣʘʜ, ñʥʝ ʤʦʛʣʠ ʙ ʚʠ ʨʦʟʜʨʫʢʫʚʘʪʠ ʬʘʡʣ ʟ ʤʦʛʦ USB-

ʥʘʢʦʧʠʯʫʚʘʯʘ?ò). 

ʅʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʪʘʢʽ ʚʝʢʪʦʨʠ ʘʪʘʢ, ʷʢ USB-ʥʦʩʽʾ, ʟʘʨʷʜʞʝʥʽ ʰʢʽʜʣʠʚʠʤ 

ʇɿ (ʥʘʧʨʠʢʣʘʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʫʥʢʮʽʶ ñʘʚʪʦʟʘʧʫʩʢʫò). ɿʘʩʦʙʠ ʟʘʭʠʩʪʫ ʚʽʜ 

ʪʘʢʠʭ ʘʪʘʢ ʚʞʝ ʧʨʦʧʦʥʫʶʪʴʩʷ ʢʦʤʝʨʮʽʡʥʠʤʠ ʘʥʪʠʚʽʨʫʩʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ.  

ʅʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʘʪʘʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ (ʥʝʚʽʜʦʤʽ) ʫʨʘʟʣʠʚʦʩʪʽ 

ʜʨʘʡʚʝʨʽʚ USB-ʦʙʣʘʰʪʫʚʘʥʴ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʭʦʩʪʘ, ʩʧʨʦʚʦʢʦʚʘʥʽ ʥʝʚʽʨʥʦ 

ʩʬʦʨʤʦʚʘʥʠʤʠ USB-ʧʘʢʝʪʘʤʠ.  
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ʇʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʫʩʽ USB-ʧʘʢʝʪʠ ʜʦʙʨʝ ʩʬʦʨʤʦʚʘʥʽ ʽ ʜʽʡʩʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

USB ʧʨʦʪʦʢʦʣʽʚ. 

ɸʧʘʨʘʪʥʘ ʪʘ ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ. ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʙʫʜʫʻʤʦ EvilArduino ʧʨʠʩʪʨʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ Arduino Pro Micro, ʪʘ 

ʟʘʧʨʦʛʨʘʤʫʻʤʦ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ ʥʘ ʚʠʢʦʥʘʥʥʷ ʰʢʽʜʣʠʚʠʭ ʥʘʪʠʩʢʘʥʴ. 

Arduino Pro Micro ï Arduino ʩʫʤʽʩʥʘ ʧʣʘʪʘ ʥʘ ʙʘʟʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ 

ATmega32U4. ʈʦʟʨʦʙʣʝʥʘ ʢʦʤʧʘʥʽʻʶ Sparkfun Electronics ʪʘ ʤʘʻ ʚʽʜʢʨʠʪʽ ʚʠʭʽʜʥʽ 

ʢʦʜʠ (ʩʭʝʤʘ, ʧʣʘʪʘ). ʇʣʘʪʘ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ Arduino Leonardo (ʱʦ ʽ 

ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ) ʘʣʝ ʤʘʻ ʥʘʙʘʛʘʪʦ ʤʝʥʰʠʡ ʬʦʨʤ-ʬʘʢʪʦʨ ʪʘ ʚʘʛʫ.  

ʇʣʘʪʘ ʤʘʻ 24 ʢʦʥʪʘʢʪʠ ʪʘ 3 ʩʚʽʪʣʦʜʽʦʜʠ, ʦʜʠʥ ʟ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʞʠʚʣʝʥʥʷ. ɺʠʙʽʨ ʩʘʤʝ ʮʽʻʾ ʧʣʘʪʠ ʧʦʣʷʛʘʻ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʽʚ 

ʩʘʤʦʛʦ ʧʨʠʩʪʨʦʶ ʜʣʷ ʡʦʛʦ ʚʜʘʣʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ USB ʧʨʠʩʪʨʦʷʭ (ʟʘʧʘʷʪʠ ʚ 

ʤʠʰ, ʢʣʘʚʽʘʪʫʨʫ, ʘʙʦ ʽʥʰʫ ʛʘʨʥʽʪʫʨʫ ʟ USB ʚʠʭʦʜʦʤ).  

ɼʣʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ ʚʠʢʦʨʠʩʪʘʻʤʦ Arduino IDE. ʆʩʢʽʣʴʢʠ 

ʜʘʥʠʡ ʪʝʩʪ ʤʘʻ ʚʠʢʣʶʯʥʦ ʥʘʫʢʦʚʠʡ ʭʘʨʘʢʪʝʨ ï ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʨʝʘʣʽʟʘʮʽʾ ʘʪʘʢʠ ï ʘʙʠ ʥʝ ʧʝʨʝʜʘʚʘʪʠ ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ ʢʣʘʚʽʘʪʫʨʠ ʰʢʽʜʣʠʚʦʤʫ 

ʧʨʠʩʪʨʦʶ ï ʝʤʫʣʶʚʘʥʥʷ ʢʣʘʚʽʘʪʫʨʥʠʭ ʥʘʪʠʩʢʘʥʴ ʙʫʜʫʪʴ ʚʠʢʦʥʘʥʥʽ ʪʽʣʴʢʠ ʢʦʣʠ 

ʟʘʤʢʥʝʪʴʩʷ ʢʦʣʦ ʥʘ ʢʦʥʪʘʢʪʽ D2, ʜʣʷ ʮʴʦʛʦ ʙʫʣʦ ʜʦʜʘʥʦ ʧʝʨʝʤʠʢʘʯ S1 (ʨʠʩ.1).  

ʇʣʘʪʘ Pro Micro, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʚʝʨʩʽʡ Arduino ʥʝ ʤʽʩʪʠʪʴ ʢʥʦʧʢʠ 

ʩʢʠʜʘʥʥʷ ʥʘʣʘʰʪʫʚʘʥʴ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʦʚʦʛʦ ʢʦʜʫ ʚ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ, ʪʦʤʫ ʜʣʷ ʮʠʭ ʮʽʣʝʡ ʙʫʣʦ ʜʦʜʘʥʦ ʧʝʨʝʤʠʢʘʯ S2. ʌʽʥʘʣʴʥʘ ʩʭʝʤʘ 

ʧʨʠʩʪʨʦʶ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ ʷʢ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1. 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʧʨʠʩʪʨʦʶ EvilArduino 



 
 

35 

ʗʢ ʢʦʨʠʩʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʻʤʦ ʨʘʥʽʰʝ ʟʛʘʜʘʥʠʡ USBDriveBy 

ʘʪʘʢʫ [2], ʘʣʝ ʧʝʨʝʨʦʙʠʤʦ ʧʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʦʾ ʧʣʘʪʠ, ʦʩʢʽʣʴʢʠ ʘʧʘʨʘʪʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʚ ʦʨʠʛʽʥʘʣʴʥʽʡ USBDriveBy ʥʝ ʧʦʪʨʝʙʫʚʘʣʘ 

ʜʦʜʘʪʢʦʚʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜʢʣʶʯʝʥʥʷ ʙʽʙʣʽʦʪʝʢʠ ʢʣʘʚʽʘʪʫʨʠ ʪʘ 

ʤʠʰʽ.  

ʎʷ ʘʪʘʢʘ ʧʝʨʝʜʙʘʯʘʻ ʚʞʝ ʥʘʣʘʰʪʦʚʘʥʠʡ DNS ʩʝʨʚʝʨ ʥʘ ʙʦʮʽ ʟʣʦʚʤʠʩʥʠʢʘ. 

ʉʢʦʥʮʝʥʪʨʫʻʤʦʩʴ ʣʠʰʝ ʥʘ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʘʪʘʮʽ ʥʘ ʇʂ ʞʝʨʪʚʠ.  

ʊʘʢʦʞ, ʚ ʨʘʤʢʘʭ ʜʘʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʦʜʠʬʽʢʫʻʤʦ ʥʘʷʚʥʠʡ ʢʦʜ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʥʫʘʣʴʥʦʛʦ ʟʘʧʫʩʢʫ ʚʠʢʦʥʘʥʥʷ ʢʣʘʚʽʘʪʫʨʥʠʭ ʧʦʜʽʡ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʯʘʩʫ ʥʘ ʚʠʢʦʥʘʥʥʷ ʚʽʜ ʧʦʯʘʪʢʫ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ.  

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʜʽʾ ʚʠʢʦʨʠʩʪʘʻʤʦ ʚʙʫʜʦʚʘʥʠʡ ʤʝʪʦʜ millis(), ʷʢʠʡ 

ʙʫʜʝ ʚʠʢʣʠʢʘʥʠʡ ʜʦ ʪʘ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʟ ʧʦʜʘʣʴʰʠʤ ʟʥʘʭʦʜʞʝʥʥʷʤ 

ʨʽʟʥʠʮʽ.  

ɼʣʷ ʚʠʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʨʠʩʪʘʻʤʦ ʚʙʫʜʦʚʘʥʠʡ ʤʝʪʦʜ Serial.println() 

ʱʦ ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ ʧʣʘʪʠ Arduino ʜʦ ʢʦʤʧôʶʪʝʨʘ ʯʝʨʝʟ 

ʧʦʩʣʽʜʦʚʥʠʡ ʧʦʨʪ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʧʽʜ ʯʘʩ ʘʪʘʢʠ ʚʠʟʥʘʯʝʥʘ ʪʘʢʦʶ ʞ ʩʘʤʦʶ ʷʢ ʽ ʫ 

USBDriveBy ʘʪʘʮʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʙʘʯʠʤʦ ʥʘ ʨʠʩ. 2. 

 

ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ 
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ɹʽʣʴʰ ʜʝʪʘʣʴʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ [3]. 

ɺʠʩʥʦʚʦʢ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʯʽʪʢʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʛʨʦʟ ʚʜʘʣʦʩʷ ʚʠʦʢʨʝʤʠʪʠ 

ʦʢʨʝʤʠʡ ʥʘʧʨʷʤʦʢ ʘʪʘʢʠ, ʷʢʠʡ ʥʘʡʯʘʩʪʽʰʝ ʽʛʥʦʨʫʻʪʴʩʷ ʩʫʯʘʩʥʠʤʠ ʢʦʤʝʨʮʽʡʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʟʘʭʠʩʪʫ, ʯʝʨʝʟ ʡʦʛʦ ʥʝʧʦʧʫʣʷʨʥʽʩʪʴ  ̔ʩʢʣʘʜʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ. ɸʣʝ ʚ 

ʢʦʤʙʽʥʘʮʽʾ ʟ ʤʝʪʦʜʘʤʠ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ USB HID ʘʪʘʢʠ ʱʝ ʜʘʣʝʢʽ ʚʽʜ ʟʘʙʫʪʪʷ 

ʪʘ ʧʦʚʥʦʛʦ ʚʠʢʦʨʽʥʝʥʥʷ. 

ɹʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʘʧʘʨʘʪʥʫ ʪʘ ʧʨʦʛʨʘʤʥʫ ʨʝʘʣʽʟʘʮʽʶ ʘʪʘʢʠ. ʗʢ ʢʦʨʠʩʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʣʠ ʘʪʘʢʫ USBDriveBy ʯʝʨʝʟ ʾʾ ʣʝʛʢʠʡ ʜʦʩʪʫʧ  ̔ʚʽʜʥʦʩʥʦ 

ʤʘʣʫ ʢʽʣʴʢʽʩʪʴ ʢʣʘʚʽʘʪʫʨʥʠʭ ʥʘʪʠʩʥʝʥʴ.  

ɿʘʤʽʩʪʴ ʦʨʠʛʽʥʘʣʴʥʦʾ Teensy ʧʣʘʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʚ ʧʦʯʘʪʢʦʚʫ 

ʚʘʨʽʘʥʪʽ ʘʪʘʢʠ, ʙʫʣʦ ʦʙʨʘʥʦ ʧʣʘʪʫ Arduino Pro Micro ï ʢʠʪʘʡʩʴʢʠʡ ʘʥʘʣʦʛ Arduino 

Micro.  

ʆʩʥʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ Teensy ï ʚʽʜʩʫʪʥʽʩʪʴ ʚʙʫʜʦʚʘʥʠʭ ʬʫʥʢʮʽʡ 

ʝʤʫʣʶʚʘʥʥʷ ʢʣʘʚʽʘʪʫʨʠ. ʊʦʤʫ ʙʫʣʦ ʧʽʜʢʣʶʯʝʥʦ ʦʢʨʝʤʫ ʙʽʙʣʽʦʪʝʢʫ Keyboard ʪʘ 

ʨʦʟʛʣʷʥʫʪʽ ʦʩʥʦʚʥʽ ʾʾ ʬʫʥʢʮʽʾ. 

ʇʽʩʣʷ ʧʦʙʫʜʦʚʠ ʘʧʘʨʘʪʥʦʾ ʪʘ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʙʫʣʦ ʧʨʦʪʝʩʪʦʚʘʥʦ ʾʾ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʚʠʷʚʣʝʥʦ, ʱʦ ʘʪʘʢʘ ʟʘʡʤʘʻ 8.5 ʩʝʢʫʥʜ ʥʘ ʚʠʢʦʥʘʥʥʷ ʚʢʘʟʘʥʠʭ 

ʢʦʤʘʥʜ. 
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ʆʇʊʀʄɯɿɸʎɯʗ ʈʆɹʆʊʀ ʊʈɸʅʉʇʆʈʊʅʆɰ ʃʆɻɯʉʊʀʂʀ ʐʃʗʍʆʄ 

ɺʀɹʆʈʋ ɺɯɼʇʆɺɯɼʅʆɰ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʇʃɸʊʌʆʈʄʀ 

 

The influence of the correct choice of the information transport and logistics 

system on the efficiency of transport logistics is described. The analysis of the main 

modern information transport and logistics systems has been carried out in terms of 

the effectiveness of their functioning and recommendations have been developed for 

their use in accordance with the tasks of transport logistics. 

Key words: transport logistics, information system, transportation. 

 

ʃʦʛʽʩʪʠʯʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʫʩʽ ʚʠʜʠ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʪʦʢʽʚ (ʤʘ-

ʪʝʨʽʘʣʴʥʽ, ʬʽʥʘʥʩʦʚʽ, ʽʥʬʦʨʤʘʮʽʡʥʽ, ʪʨʘʥʩʧʦʨʪʥʽ, ʝʥʝʨʛʦʧʦʪʦʢʠ, ʪʨʫʜʦʚʽ ʨʝʩʫʨʩʠ, 

ʟʚʦʨʦʪʥʽ ʧʦʪʦʢʠ) ʟʜʽʡʩʥʶʶʪʴ ʨʫʭ ʟ ʥʘʡʙʽʣʴʰʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʽʜ ʧʦʩʪʘʯʘʣʴʥʠʢʘ 

ʨʝʩʫʨʩʽʚ ʜʦ ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʯʘ [1]. 

ɼʦ ʪʝʭʥʽʯʥʠʭ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʣʦʛʽʩʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʽʜʥʦʩʷʪʴʩʷ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʝ ʪʘ 

ʩʢʣʘʜʩʴʢʝ ʦʙʣʘʜʥʘʥʥʷ, ʙʫʜʽʚʣʽ, ʚʠʨʦʙʥʠʯʽ ʧʣʦʱʽ ʪʘ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʠʤ ʟʘʩʦʙʠ ʧʨʘʮʽ; 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʮʝʩʽʚ, ʩʢʣʘʜʠ, ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ ʪʝʨʤʽʥʘʣʠ ʽ 

ʣʦʛʽʩʪʠʯʥʽ ʮʝʥʪʨʠ; ʟʘʩʦʙʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʘʙʦ ʢʦʤʫʥʽʢʘʮʽʾ (ʟʚ'ʷʟʦʢ); ʪʦʨʛʦʚʝʣʴʥʽ 

ʤʝʨʝʞʽ; ʚʠʨʦʙʥʠʯʽ ʧʽʜʧʨʠʻʤʩʪʚʘ; ʦʧʝʨʘʪʦʨʠ ʣʦʛʽʩʪʠʯʥʠʭ ʧʦʩʣʫʛ; ʤʠʪʥʽ 

ʪʝʨʤʽʥʘʣʠ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ  ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʫʩʽʻʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʆʩʥʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʣʦʛʽʩʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʻ ʥʘʷʚʥʽʩʪʴ 

ʝʬʝʢʪʠʚʥʠʭ ʬʦʨʤ ʽʥʪʝʛʨʘʮʽʾ ʾʾ ʩʢʣʘʜʦʚʠʭ, ʟʜʘʪʥʠʭ ʟʙʝʨʽʛʘʪʠ ʡ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ 
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ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʽ ʧʨʦʮʝʩʠ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʟʘʩʦʙʘʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʽʥʪʝʛʨʫʚʘʪʠ 

ʣʘʥʮʶʛʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʫʯʘʩʥʠʢʽʚ, ʟôʻʜʥʫʶʯʠ ʚʠʨʦʙʥʠʢʽʚ ʽʟ ʩʧʦʞʠʚʘʯʘʤʠ, 

ʢʝʨʫʶʯʠ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʟʘʧʘʩʘʤʠ ʪʘ ʥʘʜʘʶʯʠ ʙʘʛʘʪʦ ʽʥʰʠʭ ʧʦʩʣʫʛ. ɼʦ 

ʧʝʨʝʚʘʛ ʣʦʛʽʩʪʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘʢʦʞ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʝʣʝʢʪʨʦʥʥʽ 

ʟʘʩʦʙʠ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʴʢʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʝʣʝʢʪʨʦʥʥʽʡ ʦʙʤʽʥ 

ʜʘʥʠʤʠ ʪʦʱʦ [2]. 

ɼʦʩʚʽʜ ʢʨʘʾʥ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʪʘ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʨʦʟʚʠʪʦʢ 

ʣʦʛʽʩʪʠʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʫ ʜʘʻ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ ʟʘʛʘʣʴʥʦ-ʣʦʛʽʩʪʠʯʥʽ 

ʚʠʪʨʘʪʠ ʤʘʡʞʝ ʥʘ 12ï35 %, ʪʨʘʥʩʧʦʨʪʥʽ ʚʠʪʨʘʪʠ ï ʥʘ 7ï20%, ʚʠʪʨʘʪʠ ʥʘ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʧʦʪʦʢʫ 

ï ʥʘ 15ï30%, ʘ ʪʘʢʦʞ ʧʨʠʩʢʦʨʠʪʠ ʰʚʠʜʢʽʩʪʴ ʦʙʽʛʫ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ 20ï

40% ʪʘ ʩʢʦʨʦʪʠʪʠ ʾʭ ʟʘʧʘʩʠ ʥʘ 50ï200% [3]. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʣʦʛʽʩʪʠʢʘ ʷʢ ʦʩʥʦʚʘ ʽ ʟʘʩʽʙ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ 

ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ [4]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʣʦʛʽʩʪʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʫʧʨʘʚʣʽʥʥʷ [5].  

ʇʨʠ ʮʴʦʤʫ ʬʦʨʤʫʻʪʴʩʷ ʻʜʠʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ ʜʣʷ ʫʯʘʩʥʠʢʽʚ 

ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʯʘʥʴ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʨʽʟʥʦʾ ʝʢʦʥʦʤʽʯʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʽʥʪʝʛʨʦʚʘʥʠʭ ʦʜʥʘ ʟ ʦʜʥʽʻʶ ʟ ʤʝʪʦʶ ʧʦʩʪʽʡʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʙʤʽʥʫ ʽ ʢʦʦʨʜʠʥʘʮʽʾ ʜʽʡ ʩʫʙôʻʢʪʽʚ ʮʴʦʛʦ ʧʨʦʩʪʦʨʫ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʇʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʚʽʜʧʦʚʽʜʥʦʾ ʣʦʛʽʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʜʦʧʦʤʽʞʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ 

ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʩʫʙôʻʢʪʘʤʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʝʨʝʚʝʟʝʥʴ.  

ʋ ʨʦʙʦʪʽ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʨʦʟʨʦʙʣʝʥʦ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʚʜʘʥʴ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʣʦʛʽʩʪʠʢʠ. 
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ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ ʟʜʽʡʩʥʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʧʦʩʣʫʛ ʫ 

ʛʣʦʙʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʦʚʦʤʫ ʚʠʤʽʨʽ. ɼʦʚʝʜʝʥʦ, ʱʦ ʥʘ ʟʤʽʥʥʫ ʪʨʘʜʠʮʽʡʥʠʭ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʦʩʣʫʛ ʧʨʠʭʦʜʷʪʴ ʢʘʨʜʠʥʘʣʴʥʦ ʥʦʚʽ, ʱʦ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʦʛʦ 

ʨʠʥʢʫ ʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʪʘ ʟʨʫʯʥʦ ʥʘʜʘʚʘʪʠ ʬʽʥʘʥʩʦʚʽ 

ʧʦʩʣʫʛʠ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤ ʟʘʦʱʘʜʞʝʥʥʷʤ ʢʦʰʪʽʚ ʪʘ ʥʘʜʽʡʥʦʶ ʩʠʩʪʝʤʦʶ ʟʘʭʠʩʪʫ 

ʢʦʤʝʨʮʽʡʥʠʭ ʽʥʪʝʨʝʩʽʚ ʩʧʦʞʠʚʘʯʽʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʮʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘ, ʝʣʝʢʪʨʦʥʥʽ ʬʽʥʘʥʩʦʚʽ ʧʦʩʣʫʛʠ, ʙʽʟʥʝʩ-

ʤʦʜʝʣʽ, ʽʥʥʦʚʘʮʽʡʥʽ ʝʣʝʢʪʨʦʥʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʧʣʘʪʽʞʥʽ ʩʠʩʪʝʤʠ. 

 

The main trends in the development of the global market for electronic payment 

services are identified: the formation of new elements of financial infrastructure of the 

digital economy, the expansion of the range of innovative electronic products and 

complications of business models for the implementation of electronic services in 

global spatial dimension. It has been proven that the variable traditional settlement 

services comes dramatically new, which in the conditions of the global market and real 

time allow you to quickly and conveniently provide financial services with appropriate 

savings and a reliable system of protection of commercial interests of consumers. 

Keywords: digital economy, e-financial services, business models, innovative 

electronic instruments, payment systems. 

 

ʉʝʢʪʦʨ ʧʣʘʪʝʞʽʚ ʫ ɭʚʨʦʧʽ ʥʘʨʘʟʽ ʧʝʨʝʞʠʚʘʻ ʩʝʨʡʦʟʥʽ ʧʦʪʨʷʩʽʥʥʷ. ʍʦʯʘ 

ʙʘʥʢʠ ʚʩʝ ʱʝ ʟʘʡʥʷʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ɼʨʫʛʦʾ ʜʠʨʝʢʪʠʚʠ ʧʨʦ ʧʣʘʪʽʞʥʽ ʧʦʩʣʫʛʠ 

(PSD2) ʽ ʩʪʠʢʘʶʪʴʩʷ ʟ ʧʨʦʙʣʝʤʘʤʠ ʚʽʜʢʨʠʪʦʛʦ/ʮʠʬʨʦʚʦʛʦ ʙʘʥʢʽʥʛʫ, ʟʨʦʩʪʘʶʯʠʡ 

ʧʦʧʠʪ ʢʣʽʻʥʪʽʚ ʥʘ ʧʨʦʟʦʨʽ, ʮʠʬʨʦʚʽ, ʙʝʟʛʦʪʽʚʢʦʚʽ ʪʘ ʪʨʘʥʩʢʦʨʜʦʥʥʽ ʧʣʘʪʝʞʽ 

ʦʜʥʦʯʘʩʥʦ ʚʠʤʘʛʘʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʣʘʪʝʞʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 

ʩʪʘʥʜʘʨʪ UNIFI (ʩʭʝʤʘ ʧʦʚʽʜʦʤʣʝʥʴ UNIversal Financial Industry) ʘʙʦ ISO 20022 

ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ. 

ɼʨʫʛʘ ʜʠʨʝʢʪʠʚʘ ʧʨʦ ʧʣʘʪʽʞʥʽ ʧʦʩʣʫʛʠ (PSD2) ʻ ʦʥʦʚʣʝʥʥʷʤ ɼʠʨʝʢʪʠʚʠ ɭʉ 

ʧʨʦ ʧʣʘʪʽʞʥʽ ʧʦʩʣʫʛʠ, ʷʢʘ ʥʘʙʫʣʘ ʯʠʥʥʦʩʪʽ 14 ʚʝʨʝʩʥʷ 2019 ʨʦʢʫ. ɼʘʥʠʡ ʜʦʢʫʤʝʥʪ 
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ʟʦʙʦʚôʷʟʫʻ ʚʩʽ ʙʘʥʢʠ ʚ ɭʉ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʙʽʣʴʰ ʥʘʜʽʡʥʽ ʢʦʥʮʝʧʮʽʾ ʙʝʟʧʝʢʠ 

(Strong Customer Authentication, SCA), ʱʦʙ ʥʘʜʘʚʘʪʠ ʜʘʥʽ ʧʨʦ ʢʣʽʻʥʪʽʚ, ʾʭʥʽ 

ʨʘʭʫʥʢʠ ʪʘ ʪʨʘʥʟʘʢʮʽʾ ʩʪʦʨʦʥʥʽʤ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤ (Account Information Services, 

AIS) ʽ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʣʫʞʙ ʽʥʽʮʽʘʮʽʾ ʧʣʘʪʝʞʽʚ (PIS), ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʨʝʪʽ ʩʪʦʨʦʥʠ ʜʣʷ ʽʥʽʮʽʶʚʘʥʥʷ ʧʝʨʝʢʘʟʽʚ ʽ ʪʨʘʥʟʘʢʮʽʡ. ʎʷ ʚʠʤʦʛʘ 

ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʥʘʜʘʥʥʷ API, ʜʦʩʪʫʧʥʦʛʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʨʠʥʢʫ.  

ɿ 2014 ʨʦʮʽ ʽʟ ʟʘʧʫʩʢʦʤ ɭʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʽʞʥʦʾ ʟʦʥʠ (SEPA) ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʩʣʽʜʦʚʥʠʡ ʧʝʨʝʭʽʜ ʚ ʢʦʥʪʝʢʩʪʽ ʢʦʥʩʦʣʽʜʘʮʽʾ TARGET2 (ʊʨʘʥʩʻʚʨʦʧʝʡʩʴʢʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʨʝʘʣʴʥʠʭ ʚʘʣʦʚʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʝʢʩʧʨʝʩ-ʧʝʨʝʢʘʟʽʚ) ʽ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʰʣʶʟʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʻʜʠʥʦʛʦ ʨʠʥʢʫ ɭʚʨʦʩʠʩʪʝʤʠ (ESMIG). 

ʇʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʦʛʦ ʧʽʚʪʦʨʘ ʨʦʢʫ ʚʩʽ ʻʚʨʦʧʝʡʩʴʢʽ ʩʠʩʪʝʤʠ ʚʝʣʠʢʠʭ ʧʣʘʪʝʞʽʚ 

ʙʫʜʫʪʴ ʧʝʨʝʚʝʜʝʥʽ ʥʘ ʤʽʞʥʘʨʦʜʥʠʡ ʩʪʘʥʜʘʨʪ ʦʙʤʽʥʫ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ, ʘ ʪʘʢʦʞ 

ʙʫʜʝ ʧʨʠʻʜʥʘʥʠʡ ʥʘʡʚʽʜʦʤʽʰʠʡ ʧʦʩʪʘʯʘʣʴʥʠʢ ʧʦʩʣʫʛ ʦʙʤʽʥʫ ʬʽʥʘʥʩʦʚʠʤʠ 

ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ SWIFT (ʉʫʩʧʽʣʴʩʪʚʦ ʤʽʞʙʘʥʢʽʚʩʴʢʠʭ ʬʽʥʘʥʩʦʚʠʭ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ). 

ɭʚʨʦʧʝʡʩʴʢʘ ʧʣʘʪʽʞʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʠʪʴʩʷ ʪʘ ʚʽʜʢʨʠʻ 

ʚʝʣʠʯʝʟʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʪʘ ʦʧʪʠʤʽʟʦʚʘʥʦʛʦ 

ʜʦʩʚʽʜʫ ʢʣʽʻʥʪʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʽʥʪʝʛʨʘʮʽʷ ʩʪʘʥʜʘʨʪʫ ʥʝ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʟ 

ʥʦʨʤʘʪʠʚʥʦʾ ʪʦʯʢʠ ʟʦʨʫ: ʱʦʙ ʡʪʠ ʚ ʥʦʛʫ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʨʦʟʨʦʙʢʘʤʠ, 

ʻʚʨʦʧʝʡʩʴʢʽ ʙʘʥʢʠ ʚʞʝ ʨʦʟʛʦʨʥʫʣʠ ʧʨʦʝʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ.  

ʆʪʞʝ, ʟʘʨʘʟ ʧʣʘʪʽʞʥʘ ʩʠʪʫʘʮʽʷ ʚʠʛʣʷʜʘʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʋ ʢʦʞʥʽʡ 

ʧʣʘʪʽʞʥʽʡ ʦʧʝʨʘʮʽʾ ʬʽʥʘʥʩʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʣʷ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ 

ʟʘʣʫʯʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʫʪʚʦʨʶʶʪʴ ʷʜʨʦ ʜʣʷ ʦʙʨʦʙʢʠ ʧʣʘʪʝʞʽʚ. ʊʦʤʫ çʻʜʠʥʘè 

ʤʦʚʘ ʪʘ ʚʽʜʧʦʚʽʜʥʠʡ ʬʦʨʤʘʪ ʜʘʥʠʭ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʽ ʜʣʷ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʧʨʦʮʝʩʫ 

ʦʧʣʘʪʠ. 

ʅʘʨʘʟʽ ʪʘ ʚ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ ʨʠʥʦʢ ʻ ʜʫʞʝ ʬʨʘʛʤʝʥʪʦʚʘʥʠʡ. ɹʫʣʦ ʩʪʚʦʨʝʥʦ 

ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʜʣʷ ʬʽʥʘʥʩʦʚʠʭ ʧʦʚʽʜʦʤʣʝʥʴ 

ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ UNIFI 

(ISO), MT (SWIFT) ʽ FIN. ʆʩʦʙʣʠʚʦ ʚ ʢʦʥʪʝʢʩʪʽ ʟʙʽʣʴʰʝʥʥʷ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ 
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ʧʣʘʪʽʞʥʦʛʦ ʪʨʘʬʽʢʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʚʩʝ ʯʘʩʪʽʰʝ ʩʪʠʢʘʻʪʴʩʷ ʟʽ 

ʩʢʣʘʜʥʽʰʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʧʨʠ ʧʝʨʝʭʦʜʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʽʜ ʩʠʩʪʝʤʠ ʜʦ ʩʠʩʪʝʤʠ, ʘ 

ʪʘʢʦʞ ʚ ʦʥʦʚʣʝʥʥʽ ʪʘ ʧʽʜʪʨʠʤʮʽ ʧʨʦʮʝʩʽʚ. ʉʧʽʚʽʩʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʪʘʥʜʘʨʪʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʩʫʪʥʦʩʪʽ ʩʫʤʽʩʥʦʩʪʽ, ʚʠʩʦʢʠʭ ʚʠʪʨʘʪ, ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʠʟʠʢʫ 

ʥʝʧʨʘʚʠʣʴʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ ʻ ʧʝʨʝʰʢʦʜʦʶ ʜʣʷ ʧʨʦʛʨʝʩʠʚʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʧʨʦʮʝʩʽʚ, ʷʢʘ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʦʶ. 

ɺ 2004 ʨʦʮʽ ʄʽʞʥʘʨʦʜʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (ʩʢʦʨʦʯʝʥʦ ISO) 

ʦʧʫʙʣʽʢʫʚʘʣʘ ʩʚʽʡ ʩʪʘʥʜʘʨʪ ISO 20022 ʜʣʷ ʬʽʥʘʥʩʦʚʠʭ ʧʦʚʽʜʦʤʣʝʥʴ. ʄʝʪʘ 

ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʛʣʦʙʘʣʴʥʫ ʻʜʠʥʫ ʤʦʚʫ ʜʣʷ ʧʣʘʪʽʞʥʠʭ ʜʘʥʠʭ, ʱʦʙ 

ʫʟʛʦʜʠʪʠ ʟʨʦʩʪʘʶʯʫ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ ʧʣʘʪʽʞʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʧʦʢʨʘʱʠʪʠ 

ʩʧʽʣʢʫʚʘʥʥʷ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ.  

ɿʘʩʥʦʚʘʥʠʡ ʥʘ ʨʦʟʰʠʨʶʚʘʥʦʤʫ ʩʠʥʪʘʢʩʠʩʽ ʤʦʚʠ (XML) ï ʚʽʜʢʨʠʪʦʤʫ 

ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʜʘʨʪʽ ʜʣʷ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ï ʩʪʘʥʜʘʨʪ ʦʧʠʩʫʻ ʣʦʛʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ ʜʘʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʾ ʪʘ, ʚʦʜʥʦʯʘʩ, ʧʨʦʧʦʥʫʻ ʥʝʟʘʣʝʞʥʠʡ ʚʽʜ 

ʩʠʥʪʘʢʩʠʩʫ, ʘʣʝ ʟʘʛʘʣʴʥʦʟʨʦʟʫʤʽʣʠʡ ʦʧʠʩ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʦʪʨʝʙ. ʉʪʘʥʜʘʨʪ ʪʘʢʦʞ ʨʝʛʫʣʶʻ ʟʘʛʘʣʴʥʠʡ ʧʦʪʽʢ ʬʽʥʘʥʩʦʚʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʽ 

ʧʨʦʮʝʩʠ ʧʽʜʪʨʠʤʢʠ ʪʘ ʨʦʟʚʠʪʢʫ ʮʠʭ ʧʦʚʽʜʦʤʣʝʥʴ.  

ʄʽʞ ʪʠʤ, ISO 20022 ʙʽʣʴʰʝ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʩʬʝʨʦʶ ʧʣʘʪʽʞʥʠʭ ʦʧʝʨʘʮʽʡ ʽ 

ʪʝʧʝʨ ʪʘʢʦʞ ʦʭʦʧʣʶʻ ʦʧʝʨʘʮʽʾ ʚ ʩʬʝʨʽ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ, ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ 

ʪʦʨʛʽʚʣʽ ʪʘ ʢʘʟʥʘʯʝʡʩʪʚʘ.  

ɼʣʷ ʦʙʨʦʙʢʠ ʧʣʘʪʝʞʽʚ ʥʝʦʙʭʽʜʥʦ ʢʽʣʴʢʘ ʩʠʩʪʝʤ, ʧʨʠ ʮʴʦʤʫ ʨʦʟʨʽʟʥʷʶʪʴ 

ʚʥʫʪʨʽʰʥʴʦʙʘʥʢʽʚʩʴʢʽ ʪʘ ʤʽʞʙʘʥʢʽʚʩʴʢʽ ʧʣʘʪʽʞʥʽ ʦʧʝʨʘʮʽʾ. ɼʣʷ ʜʚʦʩʪʦʨʦʥʥʽʭ 

ʦʙʤʽʥʽʚ ʤʽʞ ʜʚʦʤʘ ʫʩʪʘʥʦʚʘʤʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʦʚʥʽʰʥʽ ʢʣʽʨʠʥʛʦʚʽ 

ʩʠʩʪʝʤʠ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʧʨʦʧʦʥʫʶʪʴʩʷ ʮʝʥʪʨʘʣʴʥʠʤʠ ʙʘʥʢʘʤʠ. ʋ ɭʚʨʦʧʽ, ʥʘ 

ʜʦʜʘʪʦʢ ʜʦ ɭʚʨʦʩʠʩʪʝʤʠ, EBA (ɭʚʨʦʧʝʡʩʴʢʘ ʙʘʥʢʽʚʩʴʢʘ ʘʩʦʮʽʘʮʽʷ), ʷʢʘ ʥʘʨʘʟʽ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ 48 ʙʘʥʢʽʚ ʟ ʫʩʽʻʾ ɭʚʨʦʧʠ, ʪʘʢʦʞ ʧʨʦʧʦʥʫʶʪʴ ʧʨʠʚʘʪʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ 

ʧʘʣʘʪʠ. ɿʘʛʘʣʦʤ ʢʣʽʨʠʥʛʦʚʽ ʩʠʩʪʝʤʠ ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽ ʤʽʞʥʘʨʦʜʥʠʭ ʧʣʘʪʽʞʥʠʭ 

ʦʧʝʨʘʮʽʡ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʽʾ: ʧʣʘʪʽʞʥʽ ʩʠʩʪʝʤʠ ʚʝʣʠʢʠʭ ʩʫʤ, 

ʩʠʩʪʝʤʠ ʤʘʩʦʚʠʭ ʧʣʘʪʝʞʽʚ ʜʣʷ ʦʙʨʦʙʢʠ ʨʦʟʜʨʽʙʥʠʭ ʧʣʘʪʝʞʽʚ ʽ ʥʦʚʽ ʧʣʘʪʽʞʥʽ 

ʩʠʩʪʝʤʠ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʆʙʤʽʥ ʜʘʥʠʤʠ ʧʣʘʪʽʞʥʦʾ ʦʧʝʨʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ 
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ʤʝʨʝʞʽ ʟʚôʷʟʢʫ. ɼʣʷ ʤʽʞʥʘʨʦʜʥʠʭ ʧʣʘʪʽʞʥʠʭ ʦʧʝʨʘʮʽʡ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ SWIFT 

(ʉʫʩʧʽʣʴʩʪʚʦ ʚʩʝʩʚʽʪʥʽʭ ʤʽʞʙʘʥʢʽʚʩʴʢʠʭ ʬʽʥʘʥʩʦʚʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ) ʪʘ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʡʦʛʦ ʚʣʘʩʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʬʽʥʘʥʩʦʚʠʭ ʧʦʚʽʜʦʤʣʝʥʴ (ʩʪʘʥʜʘʨʪ 

MT). 

ʇʨʠʩʢʦʨʝʥʥʷ ʛʣʦʙʘʣʽʟʘʮʽʾ ʪʘ ʧʦʚôʷʟʘʥʘ ʟ ʥʝʶ ʧʦʪʨʝʙʘ ʫ ʩʫʤʽʩʥʦʩʪʽ ʪʘ 

ʛʥʫʯʢʦʩʪʽ ʧʣʘʪʽʞʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʚʠʩʫʚʘʶʪʴ ʽʩʥʫʶʯʽ ʩʪʨʫʢʪʫʨʠ 

ʜʦ ʟʤʽʥ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʥʦʚʽ ʽʥʽʮʽʘʪʠʚʠ ʟ ʦʮʠʬʨʫʚʘʥʥʷ ʪʘ ʥʦʚʽ ʢʣʽʻʥʪʩʴʢʽ ʨʽʰʝʥʥʷ, 

ʷʢʽ ʧʨʦʧʦʥʫʶʪʴʩʷ ʥʘ ʨʠʥʢʫ, ʩʧʨʠʷʶʪʴ ʟʨʦʩʪʘʥʥʶ ʧʦʧʠʪʫ ʥʘ ʰʚʠʜʰʫ ʪʘ 

ʧʨʦʟʦʨʽʰʫ ʦʙʨʦʙʢʫ ʧʣʘʪʝʞʽʚ ï ʧʝʨʝʚʘʞʥʦ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɿ ʽʥʰʦʛʦ 

ʙʦʢʫ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʜʦ ʧʣʘʪʽʞʥʠʭ ʦʧʝʨʘʮʽʡ, 

ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʧʨʦʪʠʜʽʾ ʚʽʜʤʠʚʘʥʥʶ ʛʨʦʰʝʡ (AML), ʬʽʥʘʥʩʫʚʘʥʥʶ ʪʝʨʦʨʠʟʤʫ 

(CFT) ʘʙʦ ʧʝʨʝʚʽʨʢʘʤ ʩʘʥʢʮʽʡ ʽ ʝʤʙʘʨʛʦ, ʪʘʢʦʞ ʚʠʤʦʛʘ ʜʦ ʰʚʠʜʰʦʾ ʦʙʨʦʙʢʠ 

ʚʝʣʠʢʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ ʪʘ ʟʤʝʥʰʝʥʥʷ ʧʦʤʠʣʦʢ ʧʨʠ ʦʬʦʨʤʣʝʥʽ ʦʧʝʨʘʮʽʡ [1][2]. 

ʇʦʚʥʠʡ ʧʝʨʝʭʽʜ ʥʘ ʩʭʝʤʫ ʧʦʚʽʜʦʤʣʝʥʴ ISO 20022 ʜʦʟʚʦʣʠʪʴ ʬʽʥʘʥʩʦʚʠʤ 

ʫʩʪʘʥʦʚʘʤ ʚʠʨʽʰʠʪʠ ʮʽ ʧʨʦʙʣʝʤʠ ʪʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʪʘʢʠʤʠ ʧʝʨʝʚʘʛʘʤʠ: 

- ɺʠʱʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ: ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʽ ʛʘʨʤʦʥʽʟʦʚʘʥʠʡ ʬʦʨʤʘʪ 

ʧʦʚʽʜʦʤʣʝʥʴ ʜʦʟʚʦʣʷʻ ʙʘʥʢʘʤ ʥʘʜʘʚʘʪʠ ʙʽʣʴʰ ʧʦʚʥʽ ʧʣʘʪʽʞʥʽ ʜʘʥʽ ʪʘ 

ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʫ ʮʠʬʨʦʚʫ ʟʚʽʨʢʫ, ʦʩʢʽʣʴʢʠ ʢʦʞʥʫ ʯʘʩʪʠʥʫ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʤʦʞʥʘ ʯʽʪʢʦ ʧʨʠʟʥʘʯʠʪʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ. ʗʢ ʥʘʩʣʽʜʦʢ, ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ 

ʧʣʘʪʝʞʽʚ ʜʦʩʷʛʘʶʪʴʩʷ ʚʠʱʽ ʰʚʠʜʢʦʩʪʽ ʧʨʷʤʦʾ ʦʙʨʦʙʢʠ. 

- ɹʽʣʴʰ ʧʦʚʥʽ ʜʘʥʽ: ʚʝʣʠʢʽ ʢʦʤʧʦʥʝʥʪʠ ʜʘʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʚʙʫʜʦʚʘʥʽ ʚ 

ʩʠʥʪʘʢʩʠʩ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤ ʩʧʦʩʦʙʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʬʦʨʤʘʪʫ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ, ʪʘʢʽ ʷʢ ʩʧʝʮʽʘʣʴʥʽ ʟʘʧʠʪʠ, 

ʢʝʨʫʚʘʥʥʷ ʦʙʣʽʢʦʚʠʤ ʟʘʧʠʩʦʤ, ʜʦʨʫʯʝʥʥʷ ʥʘ ʧʨʷʤʠʡ ʜʝʙʝʪ ʘʙʦ ʥʦʨʤʘʪʠʚʥʘ 

ʽʥʬʦʨʤʘʮʽʷ, ʟʘʤʽʥʶʶʪʴ ʩʭʠʣʴʥʽ ʜʦ ʧʦʤʠʣʦʢ ʢʦʤʧʦʥʝʥʪʠ ʚʽʣʴʥʦʛʦ ʪʝʢʩʪʫ, 

ʷʢʠʡ ʟʘʨʘʟ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʧʦʚʽʜʦʤʣʝʥʥʷʭ. 

- ɹʽʣʴʰʘ ʥʘʜʽʡʥʽʩʪʴ: ʬʦʨʤʘʪ ʧʦʚʽʜʦʤʣʝʥʴ, ʷʢʠʡ ʻ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʤ 

ʩʪʘʥʜʘʨʪʦʤ, ʪʘʢʦʞ ʻ ʤʽʞʥʘʨʦʜʥʦʶ çʨʦʟʤʦʚʥʦʶè ʤʦʚʦʶ ʧʣʘʪʝʞʽʚ, ʷʢʘ 

ʟʘʭʠʱʘʻ ʚʽʜ ʚʪʨʘʪʠ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʧʝʨʝʢʣʘʜ ʨʽʟʥʠʭ ʬʦʨʤʘʪʽʚ 

ʧʦʚʽʜʦʤʣʝʥʴ. 
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- ʄʝʥʰʽ ʚʠʪʨʘʪʠ: ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ ʚʠʪʨʘʪ ʥʘ ʧʽʜʪʨʠʤʢʫ ʨʽʟʥʠʭ ʩʠʩʪʝʤ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʧʣʘʪʽʞʥʠʭ ʦʧʝʨʘʮʽʡ. ʊʘʢʦʞ ʤʦʞʥʘ ʩʢʦʨʦʪʠʪʠ ʜʦʨʦʛʦʮʽʥʥʽ 

ʧʨʦʮʝʩʠ ʥʘʜʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʠ ʜʘʥʠʭ ʧʝʨʠʬʝʨʽʡʥʠʤ ʩʠʩʪʝʤʘʤ (ʚʠʩʪʘʚʣʝʥʥʷ 

ʨʘʭʫʥʢʽʚ, ʚʠʧʠʩʢʠ ʟ ʨʘʭʫʥʢʽʚ, ʩʠʩʪʝʤʠ ʘʨʭʽʚʫʚʘʥʥʷ). 

- ʎʠʬʨʦʚʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ: ʰʣʷʭʦʤ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʬʦʨʤʘʪʽʚ ʧʦʚʽʜʦʤʣʝʥʴ ʜʘʥʽ, 

ʱʦ ʩʪʦʩʫʶʪʴʩʷ AFC (ʥʘʧʨʠʢʣʘʜ, ʧʝʨʝʚʽʨʢʘ ʝʤʙʘʨʛʦ/ʩʘʥʢʮʽʡ, AML), ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʙʫʜʦʚʘʥʽ ʫ ʬʦʨʤʘʪ ʧʦʚʽʜʦʤʣʝʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʦʙʨʦʙʣʝʥʽ. 

ʑʦʙ ʦʪʨʠʤʘʪʠ ʚʠʛʦʜʫ ʚʽʜ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ ʧʝʨʝʚʘʛ, ʥʝʦʙʭʽʜʥʘ ʧʦʚʥʘ 

ʽʥʪʝʛʨʘʮʽʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʛʘʪʦ ʨʽʟʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ, ʪʦʤʫ SWIFT ʟ ʡʦʛʦ ʬʦʨʤʘʪʦʤ ʧʦʚʽʜʦʤʣʝʥʴ MT ʟʘʨʝʢʦʤʝʥʜʫʚʘʚ ʩʝʙʝ 

ʷʢ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ʜʣʷ ʤʽʞʥʘʨʦʜʥʠʭ ʧʣʘʪʽʞʥʠʭ ʦʧʝʨʘʮʽʡ. ʆʜʥʘʢ ʦʩʪʘʥʥʽʤʠ 

ʨʦʢʘʤʠ ʩʪʘʥʜʘʨʪ ISO 20022 ʦʪʨʠʤʘʚ ʚʩʝ ʙʽʣʴʰʝ ʚʠʟʥʘʥʥʷ ʪʘ ʟʤʽʥʠʚ ʨʠʥʦʢ. 

ʆʜʥʽʻʶ ʟ ʨʫʰʽʡʥʠʭ ʩʠʣ ʩʪʚʦʨʝʥʥʷ ʩʪʘʥʜʘʨʪʫ ʩʪʘʚ ʟʘʧʫʩʢ ɭʜʠʥʦʾ ʟʦʥʠ 

ʧʣʘʪʝʞʽʚ ʫ ʻʚʨʦ (SEPA) ʫ 2014 ʨʦʮʽ, ʷʢʘ ʥʘʨʘʟʽ ʨʝʛʫʣʶʻ ʨʦʟʜʨʽʙʥʽ ʢʨʝʜʠʪʥʽ 

ʧʝʨʝʢʘʟʠ ʪʘ ʧʨʷʤʽ ʜʝʙʝʪʠ ʚ ʻʚʨʦʟʦʥʽ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʥʘʡʩʢʣʘʜʥʽʰʦʛʦ ʧʨʦʝʢʪʫ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟ ʤʦʤʝʥʪʫ ʚʚʝʜʝʥʥʷ ʻʚʨʦ ʤʽʛʨʘʮʽʾ ʥʘ SEPA ʩʪʘʣʦ ʧʝʨʰʠʤ ʫ ʩʚʽʪʽ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʫʤʽʩʥʦʾ ʟ ISO 20022 ʩʠʩʪʝʤʠ ʦʙʤʽʥʫ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʧʨʦ 

ʧʣʘʪʽʞʥʽ ʪʨʘʥʟʘʢʮʽʾ ʜʣʷ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ ʤʘʩʦʚʠʭ ʧʣʘʪʽʞʥʠʭ ʦʧʝʨʘʮʽʡ. ʅʘʨʘʟʽ 

ʩʪʘʥʜʘʨʪ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʘʥôʻʚʨʦʧʝʡʩʴʢʦʶ ʢʣʽʨʠʥʛʦʚʦʶ ʩʠʩʪʝʤʦʶ ʜʣʷ ʤʘʩʦʚʠʭ 

ʧʣʘʪʽʞʥʠʭ ʪʨʘʥʟʘʢʮʽʡ SEPA STEP2 ʽ ʜʚʦʤʘ ʢʣʽʨʠʥʛʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ ʨʝʘʣʴʥʦʛʦ 

ʯʘʩʫ TIPS ʽ RT1, ʷʢʽ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʚ 2018 ʨʦʮʽ [3][4]. 

ʋ ʨʘʤʢʘʭ ʢʦʥʩʦʣʽʜʘʮʽʾ TARGET2 ʪʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʰʣʶʟʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʻʜʠʥʦʛʦ ʨʠʥʢʫ (ESMIG) ɭʚʨʦʩʠʩʪʝʤʘ ʚʠʨʽʰʠʣʘ ʧʦʚʥʽʩʪʶ 

ʧʝʨʝʡʪʠ ʥʘ ISO 20022. ʇʝʨʝʭʽʜ ʙʫʜʝ ʟʜʽʡʩʥʝʥʦ ʫ çʚʝʣʠʢʦʤʫ ʤʘʩʰʪʘʙʽè, ʪʦʙʪʦ ʥʝ 

ʙʫʜʝ ʧʝʨʝʭʽʜʥʦʛʦ ʧʝʨʽʦʜʫ. ɿ ʢʽʥʮʷ 2022 ʨʦʢʫ ʜʦʩʪʫʧ ʜʦ ʩʠʩʪʝʤʠ TARGET2 ʙʫʜʝ 

ʤʦʞʣʠʚʠʡ ʣʠʰʝ ʯʝʨʝʟ ʢʘʥʘʣʠ ʟʚôʷʟʢʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʘʥʜʘʨʪʫ ISO 20022 [5]. 

ʂʨʽʤ ʪʦʛʦ, ʻʜʠʥʘ ʚ ɭʉ ʧʨʠʚʘʪʥʘ ʧʣʘʪʽʞʥʘ ʩʠʩʪʝʤʘ ʚʝʣʠʢʠʭ ʩʫʤ, EURO1 EBA 

Clearing, ʷʢʘ ʦʙʨʦʙʣʷʻ ʩʚʦʾ ʧʣʘʪʝʞʽ ʯʝʨʝʟ ʩʠʩʪʝʤʫ TARGET, ʪʘʢʦʞ ʦʜʥʦʯʘʩʥʦ 

ʧʝʨʝʡʜʝ ʟ ʩʠʩʪʝʤʠ ʦʙʤʽʥʫ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʥʘ ʦʩʥʦʚʽ FIN ʥʘ ʧʦʚʽʜʦʤʣʝʥʥʷ ISO 
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20022, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʚʥʫ ʚʥʫʪʨʽʰʥʴʦʜʝʥʥʫ ʚʟʘʻʤʦʟʘʤʽʥʥʽʩʪʴ ʤʽʞ ʜʚʦʤʘ 

ʩʠʩʪʝʤʠ [6].  

ʂʨʽʤ ʪʦʛʦ, ʚ ʨʘʤʢʘʭ ESMIG ʢʘʥʘʣʠ ʟʚôʷʟʢʫ ʟ ʨʠʥʢʦʚʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ 

ɭʚʨʦʩʠʩʪʝʤʠ ʜʣʷ ʚʩʽʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ, ʪʦʙʪʦ ʙʘʥʢʽʚ, ʮʝʥʪʨʘʣʴʥʠʭ 

ʜʝʧʦʟʠʪʘʨʽʾʚ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʮʝʥʪʨʽʚ (ACH) ʪʘ 

ʽʥʰʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʧʣʘʪʽʞʥʠʭ ʧʦʩʣʫʛ (PSP) ʙʫʜʝ ʟʘʤʽʥʝʥʦ ʻʜʠʥʠʤ 

ʽʥʪʝʨʬʝʡʩʦʤ. ʋ ʭʦʜʽ ʮʴʦʛʦ ʧʨʦʮʝʩʫ SWIFT, ʤʘʙʫʪʴ, ʥʘʡʚʽʜʦʤʽʰʠʡ ʧʦʩʪʘʯʘʣʴʥʠʢ, 

ʷʢʦʤʫ ʙʫʣʦ ʧʨʠʩʫʜʞʝʥʦ ʢʦʥʪʨʘʢʪ ʷʢ ʧʦʩʪʘʯʘʣʴʥʠʢ ʧʦʩʣʫʛ ʦʙʤʽʥʫ 

ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʜʣʷ ʽʥʪʝʨʬʝʡʩʫ, ʪʘʢʦʞ ʦʛʦʣʦʩʠʚ, ʱʦ ʥʘʜʘʩʪʴ ʥʦʚʠʡ ʩʪʘʥʜʘʨʪ 

ʦʙʤʽʥʫ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʦʜʥʦʯʘʩʥʦ ʟ ɭʚʨʦʩʠʩʪʝʤʦʶ ʪʘ EBA Clearing. ʆʜʥʘʢ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ çʚʝʣʠʢʦʛʦ ʧʝʨʝʭʦʜʫè ɭʚʨʦʩʠʩʪʝʤʠ, SWIFT ʧʨʦʧʦʥʫʻ ʧʘʨʘʣʝʣʴʥʫ 

ʬʘʟʫ, ʥʘ ʷʢʽʡ çʩʪʘʨʠʡè ʩʪʘʥʜʘʨʪ MT ʚʩʝ ʱʝ ʧʽʜʪʨʠʤʫʻʪʴʩʷ. ɼʦ ʢʽʥʮʷ 2025 ʨʦʢʫ 

SWIFT ʧʨʠʧʠʥʠʪʴ ʧʽʜʪʨʠʤʢʫ ʧʦʚʽʜʦʤʣʝʥʴ ʄʊ ʫ ʢʘʪʝʛʦʨʽʷʭ 1, 2 (ʢʨʝʜʠʪʥʽ 

ʧʝʨʝʢʘʟʠ) ʽ 9 (ʫʧʨʘʚʣʽʥʥʷ ʛʦʪʽʚʢʦʶ) [8]. 

ɼʣʷ ʙʘʥʢʽʚ ʧʝʨʝʭʽʜ ʥʘ ISO 20022 ʥʝ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʟ ʥʦʨʤʘʪʠʚʥʦʾ ʪʦʯʢʠ 

ʟʦʨʫ. ʆʜʥʘʢ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʚʩʷ ʻʚʨʦʧʝʡʩʴʢʘ ʧʣʘʪʽʞʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʙʫʜʝ 

ʧʝʨʝʚʝʜʝʥʘ ʥʘ ʥʦʚʠʡ ʩʪʘʥʜʘʨʪ ʧʦʚʽʜʦʤʣʝʥʴ ʟ 2021 ʨʦʢʫ ʽ ʱʦ, ʟʘ ʦʮʽʥʢʘʤʠ, 87% 

ʫʩʽʭ ʧʣʘʪʝʞʽʚ ʥʘ ʚʝʣʠʢʽ ʩʫʤʠ ʙʫʜʫʪʴ ʦʙʨʦʙʣʷʪʠʩʷ ʯʝʨʝʟ ISO 20022 ʫ 2025 ʨʦʮʽ [4], 

ʽʛʥʦʨʫʚʘʥʥʷ ʮʠʭ ʟʤʽʥ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʟʥʘʯʥʽ ʚʪʨʘʪʠ. ʋ ʛʽʨʰʦʤʫ ʚʠʧʘʜʢʫ ʙʘʥʢʠ 

ʤʦʞʫʪʴ ʚʪʨʘʪʠʪʠ ʜʦʩʪʫʧ ʜʦ ʩʚʦʾʭ ʨʘʭʫʥʢʽʚ ʫ ʮʝʥʪʨʘʣʴʥʦʤʫ ʙʘʥʢʫ, ʱʦ ʤʦʞʝ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʣʽʢʚʽʜʥʽʩʪʶ. ʆʢʨʽʤ ʜʽʣʦʚʠʭ ʪʘ ʦʧʝʨʘʮʽʡʥʠʭ 

ʨʠʟʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʨʦʟʨʘʭʫʥʢʘʤʠ ʟʘ ʧʣʘʪʽʞʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ, ʥʝ ʤʦʞʥʘ ʙʫʜʝ 

ʧʨʠʡʤʘʪʠ ʧʨʷʤʫ ʫʯʘʩʪʴ ʚ ʤʦʥʝʪʘʨʥʽʡ ʧʦʣʽʪʠʮʽ ʨʠʥʢʦʚʠʭ ʦʧʝʨʘʮʽʷʭ. ʗʢʱʦ ʙʘʥʢʠ 

ʥʝ ʭʦʯʫʪʴ ʧʝʨʝʚʝʩʪʠ ʩʚʦʾ ʩʠʩʪʝʤʠ ʥʘ ʩʭʝʤʫ ʧʦʚʽʜʦʤʣʝʥʴ, ʜʦʩʪʫʧ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʘʙʦ ʯʝʨʝʟ ʽʥʰʦʛʦ ʫʯʘʩʥʠʢʘ ʨʠʥʢʫ (ʙʘʥʢ-ʢʦʨʝʩʧʦʥʜʝʥʪ), ʘʙʦ ʯʝʨʝʟ 

ʨʽʰʝʥʥʷ ʜʣʷ ʢʦʥʚʝʨʪʘʮʽʾ, ʷʢʽ ʻ ʩʭʠʣʴʥʠʤʠ ʜʦ ʧʦʤʠʣʦʢ ʽ ʻ ʜʦʨʦʛʠʤʠ. 

ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʨʝʰʢʦʜʥʠʡ ʜʦʩʪʫʧ ʜʦ ʩʠʩʪʝʤʠ TARGET, ʙʘʥʢʠ, 

ʧʣʘʪʽʞʥʽ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʽ ʷʢʥʘʡʰʚʠʜʰʝ ʚʠʙʨʘʪʠ ʦʜʥʦʛʦ ʟ ʜʚʦʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ 

ʤʝʨʝʞʝʚʠʭ ʧʦʩʣʫʛ, ʟʘʪʚʝʨʜʞʝʥʠʭ ʜʣʷ ESMIG, ʚʢʣʶʯʘʶʯʠ SWIFT, ʪʘ ʽʥʪʝʛʨʫʚʘʪʠ 

ʾʭʥʽ ʧʨʦʪʦʢʦʣʠ ʧʦʚʽʜʦʤʣʝʥʴ ʫ ʩʚʦʾ ʙʝʢ-ʦʬʽʩʥʽ ʧʨʦʮʝʩʠ. ɿʘʛʘʣʦʤ ʙʘʥʢʠ ʤʦʞʫʪʴ 
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ʚʠʙʨʘʪʠ ʧʦʚʥʫ ʤʽʛʨʘʮʽʶ ʩʚʦʾʭ ʧʝʨʠʬʝʨʽʡʥʠʭ ʩʠʩʪʝʤ ʘʙʦ ʧʦʢʣʘʩʪʠʩʷ ʥʘ ʛʦʪʦʚʝ 

ʨʽʰʝʥʥʷ ʜʣʷ ʢʦʥʚʝʨʩʽʾ. ʆʜʥʘʢ, ʦʩʢʽʣʴʢʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ISO 20022 ʧʨʦʧʦʥʫʶʪʴ 

ʙʽʣʴʰʝ ʜʘʥʠʭ ʽ ʧʦʣʽʚ ʜʣʷ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʤʦʞʣʠʚʦ ʧʝʨʝʢʣʘʩʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʦʜʠʥ 

ʜʦ ʦʜʥʦʛʦ ʟ ʽʥʰʠʭ ʧʦʧʝʨʝʜʥʽʭ ʬʦʨʤʘʪʽʚ. ʈʽʰʝʥʥʷ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʝ ʣʠʰʝ 

ʥʝʩʫʪʴ ʨʠʟʠʢ ʜʝʟʽʥʬʦʨʤʘʮʽʾ, ʘʣʝ ʡ ʚʪʨʘʪʠ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʩʢʦʨʦʯʝʥʥʷ 

ʧʦʚʽʜʦʤʣʝʥʴ, ʥʘʜʽʩʣʘʥʠʭ ʫ ʩʪʘʨʠʭ ʬʦʨʤʘʪʘʭ [4]. ʅʘʚʽʪʴ ʷʢʱʦ ʧʝʨʝʭʽʜ ʥʘ ISO 

20022 ʧʨʠʟʚʝʜʝ ʜʦ ʚʝʣʠʯʝʟʥʠʭ ʧʨʦʙʣʝʤ ʜʣʷ ʙʘʥʢʽʚ, ʦʥʦʚʣʝʥʥʷ ʚʩʽʭ ʧʦʚôʷʟʘʥʠʭ 

ʧʣʘʪʽʞʥʠʭ ʩʠʩʪʝʤ ʩʣʽʜ ʨʝʪʝʣʴʥʦ ʩʧʣʘʥʫʚʘʪʠ ʪʘ ʨʦʟʧʦʯʘʪʠ ʷʢʦʤʦʛʘ ʨʘʥʽʰʝ. 

ʆʪʞʝ, ISO 20022 ʩʪʘʥʝ ʥʦʚʠʤ ʝʢʩʢʣʶʟʠʚʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʧʣʘʪʽʞʥʠʭ 

ʧʦʚʽʜʦʤʣʝʥʴ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʪʘ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʪʠʩʣʽ ʪʝʨʤʽʥʠ ʚʧʨʦʚʘʜʞʝʥʥʷ, 

ʧʦʚʥʠʡ ʧʝʨʝʭʽʜ ʥʘ ʩʪʘʥʜʘʨʪ ʦʙʤʽʥʫ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ISO ʤʦʞʝ ʦʪʨʠʤʘʪʠ 

ʧʝʨʝʚʘʛʠ, ʢʦʣʠ ʙʘʥʢʠ ʤʦʞʫʪʴ ʟʤʽʮʥʠʪʠ ʩʚʦʾ ʧʦʟʠʮʽʾ ʚ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ 

ʟʘʚʜʷʢʠ ʝʢʦʥʦʤʽʯʥʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʟʘʜʦʚʦʣʝʥʥʶ ʢʣʽʻʥʪʽʚ. ʈʠʥʢʦʚʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʘʜʠʢʘʣʴʥʦ ʟʤʽʥʠʪʴʩʷ ʚ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ, ʽ ʙʘʥʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʛʦʪʦʚʽ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ. ʋ ʪʦʡ ʯʘʩ ʷʢ ʩʠʩʪʝʤʠ ʤʘʩʦʚʠʭ ʧʣʘʪʝʞʽʚ ʽ ʧʣʘʪʝʞʽʚ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʚ ɭʚʨʦʧʽ ʚʞʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʘʥʜʘʨʪ ISO 20022, ʤʽʛʨʘʮʽʷ 

TARGET2, EBA EURO1 ʽ SWIFT ʟʘʧʨʦʧʦʥʫʻ ʢʽʣʴʢʘ ʨʝʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʫʥʠʢʥʫʪʠ ʧʦʪʦʯʥʦʾ ʤʽʛʨʘʮʽʾ ʛʣʦʙʘʣʴʥʠʭ ʧʣʘʪʝʞʽʚ ʥʘ ISO 20022. 
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optimization problem of mathematical programming is considered. A constructive 

variant of finding a solution based on the backtracking method is proposed. 

Computational experiments have been carried out. The developed approach was used 

to determine the optimal configuration of a three-level computer network with a given 

number of communication servers.   

Keywords: data transfer, power distribution, fuzzy constraints, optimal 

solution, backtracking algorithm 

 

ɿʘʚʜʘʥʥʷ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʪʘ 

ʧʨʘʢʪʠʯʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʽʟʥʠʤʠ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ, ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ ʻ ʧʨʘʛʥʝʥʥʷ ʟʥʘʡʪʠ 

ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ (ʧʨʠʥʮʠʧ ʦʧʪʠʤʘʣʴʥʦʩʪʽ). ʅʘʩʧʨʘʚʜʽ ʽʩʥʫʻ ʥʠʟʢʘ ʦʙʤʝʞʝʥʴ, 

ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʡʪʠ ʪʘʢʝ ʨʽʰʝʥʥʷ. ʋ ʮʠʭ ʚʠʧʘʜʢʘʭ ʧʦʨʫʰʫʻʪʴʩʷ ʧʠʪʘʥʥʷ ʧʨʦ 

ʟʥʘʭʦʜʞʝʥʥʷ ʥʝ ʦʧʪʠʤʘʣʴʥʠʭ, ʘ ʨʘʮʽʦʥʘʣʴʥʠʭ (ʢʦʤʧʨʦʤʽʩʥʠʭ, ʝʬʝʢʪʠʚʥʠʭ) 

ʨʽʰʝʥʴ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʧʦʩʪʘʥʦʚʮʽ ʟʘʚʜʘʥʥʷ. ʏʘʩʪʦ ʜʦʚʦʜʠʪʴʩʷ ʰʫʢʘʪʠ 

ʢʦʤʧʨʦʤʽʩ ʤʽʞ ʝʬʝʢʪʠʚʥʽʩʪʶ ʨʽʰʝʥʴ ʪʘ ʚʠʪʨʘʪʘʤʠ ʥʘ ʾʭ ʧʦʰʫʢ. ʉʝʨʡʦʟʥʽ 

ʩʢʣʘʜʥʦʩʪʽ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʚʠʨʽʰʝʥʥʷ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʚʜʘʥʴ ʟʘ ʫʤʦʚ 

ʥʝʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʽ ʥʘʚʽʪʴ ʫ ʨʘʟʽ, ʢʦʣʠ ʽʩʪʦʪʥʫ ʨʦʣʴ ʛʨʘʶʪʴ ʚʠʧʘʜʢʦʚʽ ʯʠ 

ʩʫʙ'ʻʢʪʠʚʥʽ ʯʠʥʥʠʢʠ (ʧʘʨʘʤʝʪʨʠ). 

ʆʜʥʽʻʶ ʟ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʫ ʷʢʠʭ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʫ 

ʟʘʜʘʥʥʽ ʧʘʨʘʤʝʪʨʽʚ, ʻ ʧʨʦʙʣʝʤʘ ʨʦʟʧʦʜʽʣʫ ʦʙʤʝʞʝʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʢʘʥʘʣʽʚ 

ʧʝʨʝʜʘʯʽ ʤʽʞ ʨʽʟʥʠʤʠ ʚʫʟʣʘʤʠ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʽʚ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʻ 

ʣʦʢʘʣʴʥʘ ʢʦʤʧ'ʶʪʝʨʥʘ ʤʝʨʝʞʘ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʦʨʛʘʥʽʟʘʮʽʾ, ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ), 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʭʽʜ ʢʦʨʠʩʪʫʚʘʯʽʚ ɯʥʪʝʨʥʝʪ-ʤʝʨʝʞʘ. ɼʦʩʪʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ 

ʛʣʦʙʘʣʴʥʦʾ ʤʝʨʝʞʽ ʪʘ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʝʢʽʣʴʢʦʭ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʝʨʚʝʨʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʟʦʚʥʽʰʥʽʭ ʢʘʥʘʣʽʚ ʟʚ'ʷʟʢʫ ʟ ʧʨʦʚʘʡʜʝʨʘʤʠ ɯʥʪʝʨʥʝʪ. ʈʽʚʥʽ 

ʧʨʦʧʫʩʢʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʩʝʨʚʝʨʽʚ ʣʝʞʘʪʴ ʫ ʤʝʞʘʭ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ (bandwidth) 
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ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ (ʥʘʧʨʠʢʣʘʜ, 1ɻʙ/ʩ). ɺʠʨʽʰʝʥʥʷ ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʧʨʦʙʣʝʤʠ 

ʨʦʟʛʣʷʜʘʣʦʩʷ ʚ ʨʦʙʦʪʘʭ [1-3] ʥʘ ʦʩʥʦʚʽ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʨʝʩʫʨʩʽʚ. ɿʘʚʜʘʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʨʽʜʥʦʛʦ ʨʝʩʫʨʩʫ ʨʦʟʛʣʷʜʘʣʠʩʷ 

ʥʘ ʧʨʠʢʣʘʜʽ ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ ʷʢ ʢʣʘʩʠʯʥʦʾ ʟʘʜʘʯʽ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ ʟʘʜʘʥʦʛʦ 

ʦʙʩʷʛʫ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʨʦʙʽʪ [1]. ʇʨʠ ʮʴʦʤʫ ʟʘʜʘʯʘ ʧʦʣʷʛʘʻ ʫ ʟʥʘʭʦʜʞʝʥʥʽ ʧʣʘʥʫ 

ʚʠʪʨʘʪ ʥʘʷʚʥʦʛʦ ʨʝʩʫʨʩʫ (ʪʘʢʠʤ ʨʝʩʫʨʩʦʤ ʥʘʡʯʘʩʪʽʰʝ ʻ ʯʘʩ) ʚʠʢʦʥʘʥʥʷ ʛʨʫʧʠ 

ʟʘʚʜʘʥʴ, ʫ ʷʢʦʤʫ ʩʫʤʘʨʥʝ (ʧʽʜʩʫʤʢʦʚʝ) ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʫ ʻ ʦʧʪʠʤʘʣʴʥʠʤ. 

ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʟʘʜʘʯʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʦʪʫʞʥʦʩʪʝʡ ʢʘʥʘʣʽʚ 

ʟʚ'ʷʟʢʫ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʧ'ʶʪʝʨʥʠʭ ʤʝʨʝʞʘʭ ʽʟ ʪʨʠʨʽʚʥʝʚʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ. 

ɺʠʚʯʝʥʦ ʧʽʜʭʦʜʠ ʜʣʷ ʾʾ ʚʠʨʽʰʝʥʥʷ, ʨʦʟʛʣʷʥʫʪʦ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʽ ʟ ʥʝʯʽʪʢʠʤʠ 

ʦʙʤʝʞʝʥʥʷʤʠ ʥʘ ʦʙʩʷʛʠ ʩʧʦʞʠʚʘʥʥʷ ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʉʬʦʨʤʫʣʴʦʚʘʥʦ 

ʥʝʯʽʪʢʫ ʟʘʜʘʯʫ ʦʧʪʠʤʽʟʘʮʽʾ [4], ʱʦ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʪʝʨʚʘʣʴʥʦ ʟʘʜʘʥʽ 

ʦʙʩʷʛʠ ʚʝʣʠʯʠʥʠ ʧʽʜʢʣʶʯʝʥʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʘʨʽʘʥʪ ʚʠʨʽʰʝʥʥʷ ʥʝʯʽʪʢʠʭ 

ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʯʽʪʢʠʭ ʯʠʩʝʣ. ʉʬʦʨʤʫʣʴʦʚʘʥʦ 

ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʘ ʟʘʜʘʯʘ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʦʪʫʞʥʦʩʪʝʡ ʢʘʥʘʣʽʚ ʟʚ'ʷʟʢʫ ʟ 

ʥʝʯʽʪʢʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʘʨʽʘʥʪ ʘʣʛʦʨʠʪʤʫ ʽʟ ʧʦʚʝʨʥʝʥʥʷʤ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʨʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ ʟ ʟʘʜʘʥʠʤ ʯʠʩʣʦʤ ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʨʽʟʥʠʤʠ 

ʜʦʧʫʩʪʠʤʠʤʠ ʦʙʩʷʛʘʤʠ ʧʨʦʧʫʩʢʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʝʨʚʝʨʽʚ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ [5], ʱʦ ʜʦʟʚʦʣʠʣʦ ʫʭʚʘʣʠʪʠ 

ʨʽʰʝʥʥʷ ʧʨʦ ʩʧʦʩʽʙ ʤʦʜʝʨʥʽʟʘʮʽʾ ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʞʝʥʦ ʩʧʦʩʦʙʠ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʟ ʥʝʯʽʪʢʠʤʠ 

ʦʙʤʝʞʝʥʥʷʤʠ ʥʘ ʦʙʩʷʛʠ ʩʧʦʞʠʚʘʥʥʷ ʢʽʥʮʝʚʠʭ ʩʧʦʞʠʚʘʯʽʚ. ʉʬʦʨʤʫʣʴʦʚʘʥʦ 

ʥʝʯʽʪʢʫ ʟʘʜʘʯʫ ʦʧʪʠʤʽʟʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʪʝʨʚʘʣʴʥʦ ʟʘʜʘʥʽ 

ʚʝʣʠʯʠʥʠ ʧʽʜʢʣʶʯʝʥʴ.  ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʘʨʽʘʥʪ ʨʦʟʚôʷʟʘʥʥʷ ʥʝʯʽʪʢʠʭ 

ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʯʽʪʢʠʭ ʯʠʩʝʣ. ʉʬʦʨʤʫʣʴʦʚʘʥʦ 

ʙʘʛʘʪʦ-ʢʨʠʪʝʨʽʘʣʴʥʫ ʟʘʜʘʯʫ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʦʪʫʞʥʦʩʪʝʡ ʢʘʥʘʣʽʚ ʟʚôʷʟʢʫ 

ʟ ʥʝʯʽʪʢʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʘʨʽʘʥʪ ʘʣʛʦʨʠʪʤʫ ʟ ʧʦʚʝʨʥʝʥʥʷʤ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʨʦʟʚôʷʟʘʪʠ ʦʪʨʠʤʘʥʫ ʟʘʜʘʯʫ. ʇʽʜʭʽʜ ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʯʠʩʝʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʧʨʠʢʣʘʜʥʦʾ ʟʘʜʘʯʽ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʝʨʝʞʽ ʟ 
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ʟʘʜʘʥʦʶ ʢʽʣʴʢʽʩʪʶ ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʨʽʟʥʠʤʠ ʜʦ-ʧʫʩʪʠʤʠʤʠ ʦʙʩʷʛʘʤʠ 

ʧʨʦʧʫʩʢʥʠʭ ʟʜʘʪʥʦʩʪʝʡ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʝʨʚʝʨʽʚ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʇʋɹʃɯʂɸʎɯʁ ɺɯɼʆʄʀʍ ʃʖɼɽʁ ʅɸ ʂʋʈʉ 

ʂʈʀʇʊʆɺɸʃʖʊ 

 

This work is devoted to the study of the influence of publications of famous 

people on the exchange rate of cryptocurrencies. Within the framework of this study, 

four main influencing factors on the formation of the exchange rate of cryptocurrencies 

were considered. Two hard-to-research factors are discarded: utility and total amount 

with cryptocurrency distribution. An overview of publications related to the subject of 

this study is presented. The results of the work of two algorithms for forecasting the 

exchange rate of cryptocurrencies were analyzed. 

Keywords: cryptocurrency, factors, prediction algorithm, social media posts. 

 

ʇʠʪʘʥʥʷ ʛʨʦʰʝʡ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʩʪʦʾʪʴ ʜʦʩʠʪʴ ʛʦʩʪʨʦ, ʪʘʢ ʷʢ, ʥʘʨʘʟʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʚʽʪʦʚʘ ʝʢʦʥʦʤʽʯʥʘ ʢʨʠʟʘ. ɺʩʽ ʬʽʥʘʥʩʠʩʪʠ ʽ ʣʶʜʠ ʟʘʮʽʢʘʚʣʝʥʥʽ ʚ 

ʝʢʦʥʦʤʽʯʥʽʡ ʽʩʪʦʨʽʾ, ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʝʢʦʥʦʤʽʯʥʘ ʢʨʠʟʘ ʮʝ ʥʝʤʠʥʫʯʝ ʷʚʠʱʝ, ʷʢʝ 

ʧʦʚʪʦʨʶʻʪʴʩʷ, ʱʦʥʘʡʤʝʥʰʝ, ʢʦʞʥʦʛʦ ʩʪʦʣʽʪʪʷ.  

ʂʨʠʧʪʦʚʘʣʶʪʘ ʮʝ ʧʝʚʥʠʡ ʚʠʜ ʘʢʪʠʚʽʚ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʛʨʦʰʝʡ ʚ 

ʟʚʠʯʥʦʤʫ ʥʘʤ ʨʦʟʫʤʽʥʥʽ ʪʠʤ, ʱʦ ʤʘʶʯʠ ʥʘ ʙʘʣʘʥʩʽ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʢʨʠʧʪʦʚʘʣʶʪʠ 

ʚʠ ʽ ʣʠʰʝ ʚʠ ʚʦʣʦʜʽʻʪʝ ʥʝʶ ʙʝʟʧʦʩʝʨʝʜʥʴʦ. ʊʦʙʪʦ ʚʘʤ ʥʝ ʧʦʪʨʽʙʝʥ ʙʘʥʢ ʯʠ ʽʥʰʘ 

ʬʽʥʘʥʩʦʚʘ ʫʩʪʘʥʦʚʘ, ʱʦʙ ʚʦʣʦʜʽʪʠ ʽ ʫʪʨʠʤʫʚʘʪʠ ʫ ʩʝʙʝ ʢʨʠʧʪʦʚʘʣʶʪʫ. ʊʘʢʦʞ ʚʠ 

ʤʦʞʝʪʝ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʚʥʽ ʬʽʥʘʥʩʦʚʽ ʦʧʝʨʘʮʽʾ ʟ ʾʾ ʜʦʧʦʤʦʛʦʶ, ʫ ʚʠʧʘʜʢʘʭ ʢʦʣʠ 

ʜʨʫʛʘ ʩʪʦʨʦʥʘ ʪʘʢʦʞ ʙʫʜʝ ʟʛʦʜʥʘ ʧʨʠʡʥʷʪʠ ʢʨʠʧʪʦʚʘʣʶʪʫ ʚ ʷʢʦʩʪʽ ʦʧʣʘʪʠ. 

ʅʘʧʨʠʢʣʘʜ, ʜʝʷʢʽ ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʠʣʝʨʠ ʚ ʋʢʨʘʾʥʽ ʚʞʝ ʧʨʠʡʤʘʶʪʴ ʦʧʣʘʪʫ ʚ 

ʢʨʠʧʪʦʚʘʣʶʪʽ ʟʘ ʘʚʪʦʤʦʙʽʣʽ ʽ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʥʦʚʠʭ ʘ ʡ ʪʠʭ, ʱʦ ʚʞʝ ʙʫʣʠ 
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ʚ ʚʠʢʦʨʠʩʪʘʥʥʽ. ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝʚʢʘʟʘʥʝ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʫʨʩʫ ʢʨʠʧʪʦʚʘʣʶʪ ʻ 

ʜʦʩʠʪʴ ʚʘʞʣʠʚʠʤ ʽ ʘʢʪʫʘʣʴʥʠʤ. 

ʈʦʟʛʣʷʥʝʤʦ ʢʨʠʧʪʦʚʘʣʶʪʫ ʷʢ ʧʝʚʥʠʡ ʚʠʜ ʪʦʚʘʨʫ.ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʬʦʨʤʫʚʘʥʥʷ 

ʾʾ ʢʫʨʩʫ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ [1]:  

ǒ ʈʠʥʢʦʚʠʡ ʧʦʧʠʪ ʽ ʧʨʦʧʦʟʠʮʽʷ. 

ǒ ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʽ ʨʦʟʧʦʜʽʣ ʢʨʠʧʪʦʚʘʣʶʪʠ. 

ǒ ʇʦʧʫʣʷʨʥʽʩʪʴ (ʧʦʪʦʯʥʠʡ ʘʞʽʦʪʘʞ). 

ǒ ʂʦʨʠʩʥʽʩʪʴ (ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʾ ʜʣʷ ʙʘʥʢʽʚʩʴʢʠʭ ʦʧʝʨʘʮʽʡ, ʪʦʱʦ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜ ʯʦʪʠʨʴʦʭ, ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʢʫʨʩ 

ʢʨʠʧʪʦʚʘʣʶʪ ʚʽʜʢʠʥʝʤʦ ʪʽ, ʜʣʷ ʢʦʪʨʠʭ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ ʙʫʜʝ ʟʘʩʪʦʩʫʚʘʪʠ 

ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʘ ʩʘʤʝ:  

ǒ ʂʦʨʠʩʥʽʩʪʴ - ʪʘʢ ʷʢ ʚʦʥʘ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʥʦʚʣʝʥʥʷ 

ʢʦʜʦʚʦʾ ʙʘʟʠ ʽ ʥʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʠʧʪʦʚʘʣʶʪʠ ʧʝʚʥʦʶ ʬʽʥʘʥʩʦʚʦʶ 

ʩʪʨʫʢʪʫʨʦʶ. 

ǒ ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʽ ʨʦʟʧʦʜʽʣ - ʜʦʩʠʪʴ ʚʘʞʢʦ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʯʠ ʙʫʜʝ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʨʠʧʪʦʚʘʣʶʪʠ ʘʙʦ ʾʾ ʧʝʨʝʨʦʟʧʦʜʽʣ, ʪʘʢ ʷʢ, ʜʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʽʡʥʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʩʠʪʫʘʮʽʾ ʩʪʦʩʦʚʥʦ ʢʦʤʧʘʥʽʾ ʚʣʘʩʥʠʢʘ 

ʜʘʥʦʾ ʢʨʠʧʪʦʚʘʣʶʪʠ. 

ʆʪʞʝ ʚ ʥʘʩ ʣʠʰʘʶʪʴʩʷ ʜʚʘ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

ʧʦʧʫʣʷʨʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʨʠʥʢʦʚʠʡ ʧʦʧʠʪ ʽ ʧʨʦʧʦʟʠʮʽʷ. ʊʘʢ ʷʢ ʜʣʷ ʦʩʪʘʥʥʴʦʛʦ ʥʘ 

ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ ʚʞʝ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʙʘʛʘʪʦ ʤʝʪʦʜʠʢ ʽ ʩʧʦʩʦʙʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʪʦ ʤʠ ʙʫʜʝʤʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʪʘʢ ʟʚʘʥʦʛʦ ñʩʪʘʥʜʘʨʪʥʦʛʦ 

ʧʝʨʝʜʙʘʯʝʥʥʷò - ʢʦʣʠ ʛʦʣʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʟʤʽʥ ʢʫʨʩʫ ʢʨʠʧʪʦʚʘʣʶʪʠ ʙʫʜʫʪʴ 

ʨʠʥʢʦʚʠʡ ʧʦʧʠʪ ʽ ʧʨʦʧʦʟʠʮʽʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʤʘʪʠʤʝʤʦ ʪʨʠ ʛʨʘʬʽʢʠ, ʘ ʩʘʤʝ: 

ʛʨʘʬʽʢ ʬʘʢʪʠʯʥʦʛʦ ʢʫʨʩʫ ʢʨʠʧʪʦʚʘʣʶʪ, ʛʨʘʬʽʢ ñʩʪʘʥʜʘʨʪʥʦʛʦ ʧʝʨʝʜʙʘʯʝʥʥʷò ʽ 

ʛʨʘʬʽʢ ʧʝʨʝʜʙʘʯʝʥʥʷ ʢʫʨʩʫ ʢʨʠʧʪʦʚʘʣʶʪʠ ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʧʦʜʽʾ (ʚ ʥʘʰʦʤʫ 

ʚʠʧʘʜʢʫ, ʧʫʙʣʽʢʘʮʽʷ ʚʽʜʦʤʠʭ ʣʶʜʝʡ, ʩʪʦʩʦʚʥʦ ʦʙʨʘʥʦʾ ʢʨʠʧʪʦʚʘʣʶʪʠ). 

ɺ ʧʫʙʣʽʢʘʮʽ ʾ[2], ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʽʩʥʫʚʘʥʥʷ ʧʝʚʥʦ ʾʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʷʢʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʪʦʩʫʻʪʴʩʷ ʦʙʨʘʥʥʷ ʦʙ'ʻʢʪʘ ʚʧʦʜʦʙʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʟʘ 

ʥʘʩʪʘʥʥʷ ʧʝʚʥʠʭ ʫʤʦʚ. ʊʦʙʪʦ, ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʚʧʣʠʚ ʽʤʦʚʽʨʥʽʩʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʚ 
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ʨʘʤʢʘʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʥʘʚʝʜʝʥʦ ʟʘʛʘʣʴʥʠʡ ʦʛʣʷʜ 

ʟʘʩʪʦʩʦʚʘʥʠʭ ʤʝʪʦʜʽʚ, ʷʢ ʥʘʧʨʠʢʣʘʜ ï ʘʣʛʦʨʠʪʤ ʢʣʘʩʠʬʽʢʘʮʽ ʾʦʙ`ʻʢʪʽʚ. 

ʋ ʨʦʙʦʪʽ [3] ʥʘʚʝʜʝʥʦ ʦʛʣʷʜ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʩʧʘʣʘʭʽʚ 

ʛʨʠʧʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟ Twitter. 

ʋ ʨʦʙʦʪʽ [4] ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ï ʚʠʷʚʣʝʥʥʷ ʧʝʚʥʠʭ ʥʝʦʨʜʠʥʘʨʥʠʭ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʽ ʪʦʧʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʨʝʜ ʰʫʢʘʥʠʭ ñʛʨʫʧ ʥʝʥʘʚʠʩʪʽò, ʘ ʪʘʢʦʞ ʙʫʣʦ ʟʥʘʡʜʝʥʦ 

ʱʦʥʘʡʤʝʥʰʝ ʜʚʽ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʽ ʩʧʽʣʴʥʦʪʠ, ʷʢʽ ʚʠʦʢʨʝʤʣʶʚʘʣʠʩʷ ʩʝʨʝʜ 

ʧʦʜʽʙʥʠʭ ʤʾ ï ʜʨʽʙʥʠʭ. ɼʘʥʠʡ ʧʽʜʭʽʜ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʠʷʚʣʝʥʥʷ ñʛʨʫʧ ʥʝʥʘʚʠʩʪʽò ʪʘ ʾʤ ʧʦʜʽʙʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʚ ʽʥʰʠʭ 

ʩʧʽʣʴʥʦʪʘʭ ʚ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʽ ʙʣʦʛʘʭ. 

ʉʧʽʣʴʥʠʤ ʜʣʷ ʢʦʞʥʦ ʾʟ ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʛʣʷʥʫʪʠʭ ʧʫʙʣʽʢʘʮʽʡ ʻ ʧʨʦʮʝʩ ʟʙʦʨʫ 

ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ, ʷʢʽ ʤʘʶʪʴ ʧʝʚʥʝ ʮʽʣʴʦʚʝ ʟʥʘʯʝʥʥʷ ʽ ʤʽʩʪʷʪʴʩʷ ʥʘ ʧʝʚʥʠʭ 

ʜʞʝʨʝʣʘʭ (ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, ʙʣʦʛʠ, ʪʦʱʦ), ʟʘʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʚʝʩʪʠ ʩʧʝʮʠʬʽʯʥʠʡ 

ʘʥʘʣʽʟ ʥʘʜ ʥʠʤʠ ʽ ʜʦʩʣʽʜʠʪʠ ʧʝʚʥʠʡ ʚʧʣʠʚ ʜʦʧʠʩʽʚ ʥʘ ʧʝʚʥʫ ʩʠʪʫʘʮʽʶ (ʟʤʽʥʠ 

ʢʫʨʩʫ ʢʨʠʧʪʦʚʘʣʶʪ).  

ɼʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʢʫʨʩʫ ʢʨʠʧʪʦʚʘʣʶʪʠ ñDogecoinò ʚ ʧʝʨʽʦʜ ʟ 12 ʧʦ 17 

ʪʨʘʚʥʷ 2021 ʨʦʢʫ, ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʩʭʝʤ, ʷʢʽ ʙʫʣʦ ʥʘʚʝʜʝʥʦ ʚ ʨʦʙʦʪʘʭ [5] ʪʘ 

[6]. ɺ ʥʠʭ ʪʘʢʦʞ ʥʘʚʝʜʝʥʦ ʩʭʝʤʫ ʨʦʟʨʘʭʫʥʢʫ ʚʧʣʠʚʫ ʧʫʙʣʽʢʘʮʽʡ ʚʽʜʦʤʠʭ ʣʶʜʝʡ 

ʥʘ ʢʫʨʩ ʢʨʠʧʪʦʚʘʣʶʪ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʚ ʮʝʡ ʯʘʩ ɯʣʦʥ ʄʘʩʢ, ʟʨʦʙʠʚ ʪʨʠ ʧʫʙʣʽʢʘʮʽʾ 

ʩʪʦʩʦʚʥʦ ʢʨʠʧʪʦʚʘʣʶʪʠ ñDogecoinò. 

 

ʈʠʩ. 1 ï ʈʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʽʚ ñʩʪʘʥʜʘʨʪʥʦʛʦ ʧʝʨʝʜʙʘʯʝʥʥʷò ʽ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʧʫʙʣʽʢʘʮʽʾ 
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ʅʘ ʨʠʩʫʥʢʫ 1, ʤʠ ʤʦʞʝʤʦ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʱʦ ʥʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʘʣʛʦʨʠʪʤʠ ʚʝʜʫʪʴ ʩʝʙʝ ʧʦ ʨʽʟʥʦʤʫ, ʦʜʥʘʢ ʚʨʝʰʪʽ-ʨʝʰʪ ʚʦʥʠ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ 

ñʟʣʠʚʘʶʪʴʩʷò, ʪʦʙʪʦ ʚʠʜʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʴʢʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦ ʬʘʢʪʠʯʥʠʭ 

ʟʥʘʯʝʥʴ, ʘ ʪʦʯʢʘʤʠ (1,2,3) ʧʦʟʥʘʯʝʥʦ ʯʘʩ ʧʽʩʣʷ ʧʫʙʣʽʢʘʮʽʾ ɯʣʦʥʘ ʄʘʩʢʘ ʚ Twitter. ɯ 

ʷʢ ʙʘʯʠʤʦ ʨʽʟʥʠʮʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʣʛʦʨʠʪʤʫ ʚ ʜʘʥʠʭ ʪʦʯʢʘʭ ʙʫʜʝ ʙʽʣʴʰ ʟʥʘʯʫʱʦʶ, 

ʱʦ ʜʦʚʦʜʠʪʴ ʚʘʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ ʩʠʪʫʘʮʽʡ ʟ ʽʥʰʠʤʠ ʚʽʜʦʤʠʤʠ 

ʣʶʜʴʤʠ ʽ ʽʥʰʠʤʠ ʢʨʠʧʪʦʚʘʣʶʪʘʤʠ, ʪʘʢ ʷʢ ʢʨʽʤ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʜʘʥʘ 

ʨʦʙʦʪʘ ʤʘʻ ʧʨʠʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ ʧʨʦʛʥʦʟʽʚ ʤʦʞʥʘ 

ʦʨʽʻʥʪʫʚʘʪʠʩʴ ʚ ʤʘʡʙʫʪʥʽʭ ʮʽʥʘʭ ʢʨʠʧʪʦʚʘʣʶʪʠ ʽ ʧʨʦʚʦʜʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʬʽʥʘʥʩʦʚʽ 

ʦʧʝʨʘʮʽʾ. 

ɺʠʩʥʦʚʢʠ. ɺ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʧʦʥʷʪʪʷ ʢʨʠʧʪʦʚʘʣʶʪʠ 

ʽ ʷʢʠʤ ʯʠʥʦʤ ʚʦʥʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʛʨʦʰʝʡ. ɺʠʟʥʘʯʝʥʦ ʬʘʢʪʦʨʠ 

ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʫʨʩʫ ʢʨʠʧʪʦʚʘʣʶʪ. ɺʽʜʢʠʥʫʪʦ ʜʚʘ ʬʘʢʪʦʨʠ, ʢʦʪʨʽ ʜʦʩʠʪʴ 

ʚʘʞʢʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ, ʪʦʙʪʦ ʻ ʜʦʩʠʪʴ ʧʨʦʙʣʝʤʥʠʤ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʚʧʣʠʚʫ, ʘ ʪʘʢʦʞ ʚʠʜʽʣʝʥʦ ʜʚʘ ʩʫʪʪʻʚʠʭ 

ʜʣʷ ʥʘʩ ʬʘʢʪʦʨʠ, ʟʘ ʷʢʠʤʠ ʧʨʦʚʦʜʠʪʠʤʫʪʴʩʷ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʈʦʟʛʣʷʥʫʪʦ ʧʨʠʢʣʘʜ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʽʚ: ñʩʪʘʥʜʘʨʪʥʦʛʦ ʧʝʨʝʜʙʘʯʝʥʥʷò ʽ 

ʘʣʛʦʨʠʪʤʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʧʫʙʣʽʢʘʮʽʡ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʦʥʠ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ 

ʟʙʽʛʘʶʪʴʩʷ ʧʽʩʣʷ ʜʝʷʢʦʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ, ʘʣʝ ʚ ʤʦʤʝʥʪʠ ʧʫʙʣʽʢʘʮʽʡ 

ʧʦʩʪʽʚ ɯʣʦʥʘ ʄʘʩʢʘ, ʩʧʦʩʪʝʨʽʛʘʻʤʦ ñʘʞʽʦʪʘʞò, ʷʢʠʡ ʧʦʢʘʟʫʻ ʨʽʟʥʠʮʶ ʧʝʨʝʜʙʘʯʝʥʴ 

ï ʷʢʱʦ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ ʚʧʣʠʚ ʧʫʙʣʽʢʘʮʽʡ, ʪʦ ʧʨʦʛʥʦʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʙʫʜʝ 

ʚʽʜʨʽʟʥʷʪʠʩʴ ʚʽʜ ʬʘʢʪʠʯʥʦʛʦ. 
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to resolve such issues is to use a circuit breaker design pattern that increases fault 

tolerance. However, this design pattern doesn't restrict its implementations, so there 

are at least two potential directions for future research. 

Key words: microservices, fault tolerance, circuit breaker. 

 

ʄʽʢʨʦʩʝʨʚʽʩʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʧʦʣʷʛʘʻ ʫ ʨʦʟʙʠʪʪʽ ʜʦʜʘʪʢʘ ʥʘ ʩʠʩʪʝʤʫ ʤʝʥʰʠʭ 

ʩʝʨʚʽʩʽʚ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʦʜʠʥ ʟ ʦʜʥʠʤ [1]. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ 

ʦʜʥʦʛʦ ʟʘʤʽʥʶʚʘʪʠ ʦʜʥʽ ʩʝʨʚʽʩʠ ʽʥʰʠʤʠ, ʱʦ ʧʦʣʝʛʰʫʻ ʤʦʜʠʬʽʢʘʮʽʶ ʪʘ ʦʥʦʚʣʝʥʥʷ 

ʯʘʩʪʠʥ ʩʠʩʪʝʤʠ. ʊʨʝʙʘ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʤʽʢʨʦʩʝʨʚʽʩʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʫʞʝ ʩʭʦʞʘ ʥʘ 

ʩʝʨʚʽʩʥʦ-ʦʨʽʻʥʪʦʚʥʫ ʘʨʭʽʪʝʢʪʫʨʫ, ʜʝ ʤʠ ʪʘʢʦʞ ʤʘʻʤʦ ʩʠʩʪʝʤʫ ʚʟʘʻʤʦʜʽʶʯʠʭ ʤʽʞ 

ʩʦʙʦʶ ʜʦʜʘʪʢʽʚ, ʪʘ ʚʩʝ ʞ ʪʘʢʠ ʚ ʤʽʢʨʦʩʝʨʚʽʩʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʨʦʙʠʪʴʩʷ ʙʽʣʴʰʠʡ 

ʘʢʮʝʥʪ ʥʘ ʨʦʟʙʠʪʪʽ ʮʽʣʦʛʦ ʥʘ ʤʝʥʰʽ ʯʘʩʪʠʥʠ. ʄʝʥʰʽʡ ʨʦʟʤʽʨ ʩʝʨʚʽʩʽʚ ʨʦʙʠʪʴ ʾʭ 

ʨʦʟʨʦʙʢʫ ʪʘ ʧʽʜʪʨʠʤʢʫ ʧʨʦʩʪʽʰʦʶ, ʘ ʪʘʢʦʞ ʧʨʠʰʚʠʜʰʫʻ ʯʘʩ ʨʦʟʛʦʨʪʘʥʥʷ ʥʦʚʠʭ 

ʤʽʢʨʦʩʝʨʚʽʩʽʚ. ʆʩʪʘʥʥʻ ʨʦʙʠʪʴ ʩʠʩʪʝʤʫ ʙʽʣʴʰ ʛʥʫʯʢʦʶ ʜʦ ʟʤʽʥʠ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɺʦʜʥʦʯʘʩ, ʟ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʤʦʥʦʣʽʪʥʦʾ ʩʠʩʪʝʤʠ, ʢʦʣʠ ʚʩʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʦʜʥʦʤʫ ʜʦʜʘʪʢʫ, ʜʦ ʤʽʢʨʦʩʝʨʚʽʩʥʦʾ, ʚ ʥʘʩ ʟôʷʚʣʷʻʪʴʩʷ ʥʦʚʠʡ ʪʠʧ ʧʨʦʙʣʝʤ. ʗʢʱʦ 

ʚ ʤʦʥʦʣʽʪʥʽʡ ʩʠʩʪʝʤʽ ʚʩʽ ʟʘʣʝʞʥʦʩʪʽ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʩʝʨʚʝʨʫ, ʪʦ ʚ 

ʤʽʢʨʦʩʝʨʚʽʩʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʤʠ ʤʦʞʝʤʦ ʤʘʪʠ ʟʘʣʝʞʥʦʩʪʽ ʥʘ ʪʠʤʯʘʩʦʚʦ 

ʥʝʜʦʩʷʞʥʠʭ ʩʝʨʚʝʨʘʭ. ʗʢʱʦ ʪʘʢʠʡ ʩʮʝʥʘʨʽʡ ʥʝ ʧʝʨʝʜʙʘʯʠʪʠ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ, ʪʦ ʽʥʰʽ ʟʘʣʝʞʥʽ ʩʝʨʚʽʩʠ ʤʦʞʫʪʴ ʦʜʠʥ ʟʘ ʦʜʥʠʤ ʚʠʡʪʠ ʟ ʣʘʜʫ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʢʘʩʢʘʜʥʦʛʦ ʟʙʦʶ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ. ɸʙʠ ʮʴʦʛʦ ʥʝ ʜʦʧʫʩʪʠʪʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʧʽʜʭʦʜʠ, ʦʜʥʠʤ ʟ ʷʢʠʭ ʻ ʰʘʙʣʦʥ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʽʜ 

ʥʘʟʚʦʶ circuit breaker [2]. 

ɿʘ ʘʥʘʣʦʛʽʻʶ ʜʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ, ʦʩʥʦʚʥʘ ʽʜʝʷ ʰʘʙʣʦʥʫ circuit 

breaker ʧʦʣʷʛʘʻ ʚ ʦʙʤʝʞʝʥʥʽ ʚʽʜʧʨʘʚʢʠ ʟʘʧʠʪʽʚ ʜʦ ʥʝʜʦʩʷʞʥʦʛʦ ʩʝʨʚʽʩʫ ʚʽʜ ʽʥʰʠʭ 

ʩʝʨʚʽʩʽʚ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʧʝʚʥʦʾ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʚʜʘʣʠʭ ʩʧʨʦʙ. ʇʽʩʣʷ 

ʮʴʦʛʦ, ʥʝʜʦʩʷʞʥʦʤʫ ʩʝʨʚʽʩʫ ʚʽʜʚʦʜʠʪʴʩʷ ʧʝʚʥʠʡ ʯʘʩ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ, ʧʽʩʣʷ ʷʢʦʛʦ 

ʥʘ ʥʴʦʛʦ ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʧʨʦʙʥʠʡ ʟʘʧʠʪ. ʗʢʱʦ ʟʘʧʠʪ ʫʩʧʽʰʥʠʡ, ʪʦ ʩʠʩʪʝʤʘ 

ʧʨʦʜʦʚʞʫʻ ʧʨʘʮʶʚʘʪʠ ʟ ʮʠʤ ʩʝʨʚʽʩʦʤ ʷʢ ʨʘʥʽʰʝ, ʘ ʷʢʱʦ ʥʽ - ʟʥʦʚʫ ʚʽʜʚʦʜʠʪʴ ʯʘʩ 

ʜʦ ʥʘʩʪʫʧʥʦʾ ʩʧʨʦʙʠ.  
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ɺʦʜʥʦʯʘʩ, ʪʘʢʠʡ ʟʘʛʘʣʴʥʠʡ ʦʧʠʩ ʰʘʙʣʦʥʫ ʥʝ ʥʘʢʣʘʜʘʻ ʜʦʜʘʪʢʦʚʠʭ 

ʦʙʤʝʞʝʥʴ ʥʘ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʶ, ʟʘʣʠʰʘʶʯʠ ʙʘʛʘʪʦ ʧʠʪʘʥʴ ʜʣʷ ʥʘʩʪʫʧʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ʅʘʧʨʠʢʣʘʜ, ʷʢʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʽʩʪʽ ʩʧʨʦʙ 

ʙʫʜʝ ʜʘʚʘʪʠ ʢʨʘʱʽʡ ʨʝʟʫʣʴʪʘʪ, ʪʘ ʩʢʽʣʴʢʠ ʯʘʩʫ ʪʘ ʚ ʷʢʽʡ ʧʨʦʛʨʝʩʽʾ ʡʦʛʦ ʚʘʨʪʦ 

ʚʠʜʽʣʷʪʠ ʧʝʨʝʜ ʢʦʞʥʦʶ ʧʦʚʪʦʨʥʦʶ ʩʧʨʦʙʦʶ.  

ɯʥʰʦʶ ʢʘʪʝʛʦʨʽʻʶ ʧʠʪʘʥʴ ʤʦʞʝ ʙʫʪʠ ʤʽʩʮʝ ʮʴʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ ʫ ʩʠʩʪʝʤʽ. 

ʇʦʰʠʨʝʥʘ ʧʨʘʢʪʠʢʘ ʨʝʘʣʽʟʘʮʽʾ ʰʘʙʣʦʥʫ ʧʨʦʝʢʪʫʚʘʥʥʷ circuit breaker ʧʦʣʷʛʘʻ ʚ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘʢʠʭ ʙʽʙʣʽʦʪʝʢ ʷʢ Hystrix Netflix ʯʠ Pybreaker ʥʘ ʩʪʦʨʦʥʽ ʢʣʽʻʥʪʘ 

[3]. ʆʜʥʘʢ ʫ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ ʤʠ ʧʦʚʠʥʥʽ ʜʦʜʘʪʠ ʮʝʡ ʬʫʥʢʮʽʦʥʘʣ ʜʦ ʢʦʞʥʦʛʦ 

ʢʣʽʻʥʪʘ ʦʢʨʝʤʦ. ɯʥʰʠʤ ʧʽʜʭʦʜʦʤ ʤʦʞʝ ʙʫʪʠ ʜʦʜʘʚʘʥʥʷ ʨʝʘʣʽʟʘʮʽʾ circuit breaker 

ʥʘ ʩʪʦʨʦʥʽ ʩʝʨʚʝʨʘ, ʱʦ ʟʘʟʚʠʯʘʡ ʥʝʤʦʞʣʠʚʦ ʫ ʚʠʧʘʜʢʫ ʟ ʩʪʦʨʦʥʥʽʤʠ ʩʠʩʪʝʤʘʤʠ. 

ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʜʦ ʮʠʭ ʜʚʦʭ ʧʽʜʭʦʜʽʚ ʤʦʞʝ ʩʪʘʪʠ ʚʠʜʽʣʝʥʥʷ ʣʦʛʽʢʠ circuit breaker 

ʚ ʦʢʨʝʤʠʡ ʤʽʢʨʦʩʝʨʚʽʩ, ʦʧʪʠʤʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʷʢʦʛʦ ʟ ʫʩʽʤʘ ʽʥʰʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʤʦʞʝ ʩʪʘʪʠ ʱʝ ʦʜʥʠʤ ʥʘʧʨʷʤʢʦʤ ʤʘʡʙʫʪʥʴʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ 

ʪʨʝʙʘ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʽʢʨʦʩʝʨʚʽʩʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ. ʆʜʠʥ ʟ 

ʤʝʪʦʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʰʘʙʣʦʥʫ 

ʧʨʦʝʢʪʫʚʘʥʥʷ circuit breaker, ʨʝʘʣʽʟʘʮʽʷ ʷʢʦʛʦ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʙʘʛʘʪʦ ʬʦʨʤ. ʊʦʞ 

ʤʠ ʚʠʟʥʘʯʠʣʠ ʜʚʘ ʥʘʧʨʷʤʢʠ ʤʘʡʙʫʪʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʰʘʙʣʦʥʫ, ʘ 

ʩʘʤʝ ʜʦʩʣʽʜʞʝʥʥʷ ʡʦʛʦ ʚʥʫʪʨʽʰʥʴʦʾ ʣʦʛʽʢʠ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʩʧʨʦʙ ʪʘ ʯʘʩʫ 

ʦʯʽʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʙʽʣʴʰ ʚʠʩʦʢʦʨʽʚʥʝʚʝ ʧʠʪʘʥʥʷ ʨʦʟʤʽʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ 

circuit breaker ʚ ʩʠʩʪʝʤʽ ʤʽʢʨʦʩʝʨʚʽʩʽʚ. 
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The article discusses an adaptive load balancing algorithm for applications 

using containerization technology. Theoretical examples of the implementation of 

such an algorithm based on a multilevel system are given. A theoretical description 

of the operation of the algorithm at different levels of the system is given. The 

operation of an application deployed using containerization technology requires the 

mandatory use of a synchronizer, which must be endowed with an optimal balancing 

algorithm to maximize the use of available resources. In this case, one should 

consider the peculiarity of requests that are inherent in a particular application, and 

their heterogeneity in time; for this, it is proposed to introduce a parallel system for 

processing and static analysis of incoming requests. The article provides criteria 

that, when some of the algorithms are achieved, can be used instead of the existing 

ones 

Key words: synchronizer, load balancer, adaptive algorithm, containerization, 
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ʂʦʥʪʝʡʥʝʨʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ï ʮʝ ʥʘʙʽʨ ʧʦʜʽʙʥʠʭ ʢʦʥʪʝʡʥʝʨʽʚ ʟ ʝʢʟʝʤʧʣʷʨʦʤ 

ʧʨʦʛʨʘʤʠ. ʇʨʠʤʽʨʥʠʢʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʤʽʞ ʨʽʟʥʠʤʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ ʚʫʟʣʘʤʠ 

ʪʘ ʧʨʠʡʤʘʶʪʴ ʟʘʧʠʪʠ ʧʘʨʘʣʝʣʴʥʦ. ɿʘʧʠʪʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʤʽʞ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ 

ʚʫʟʣʘʤʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʘʚʘʥʪʘʞʝʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʚʫʟʣʽʚ ʙʫʣʦ 

ʨʽʚʥʦʤʽʨʥʠʤ [1]. 

ʆʜʥʘʢ ʧʨʠ ʨʦʟʧʦʜʽʣʽ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʢʦʥʬʣʽʢʪ ʤʽʞ ʟʙʘʣʘʥʩʦʚʘʥʠʤ 

ʨʦʟʧʦʜʽʣʦʤ ʦʙ'ʻʢʪʽʚ ʤʽʞ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ ʚʫʟʣʘʤʠ ʽ ʥʠʟʴʢʦʶ ʰʚʠʜʢʽʩʪʶ ʦʙʤʽʥʫ 

ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʮʠʤʠ ʦʙ'ʻʢʪʘʤʠ. 

ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʦʾ ʧʘʨʘʣʝʣʴʥʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ 

ʘʣʛʦʨʠʪʤʽʚ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʦʙôʻʢʪʽʚ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʘʣʛʦʨʠʪʤ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʜʦʚʦʣʴʥʷʚ ʢʨʠʪʝʨʽʷʤ: ʤʘʢʩʠʤʘʣʴʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʚʫʟʣʽʚ, ʦʧʪʠʤʘʣʴʥʝ ʜʦʜʘʚʘʥʥʷ ʘʙʦ 

ʚʽʜʢʣʶʯʝʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʚʫʟʣʽʚ [2]. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʢʨʠʪʝʨʽʾʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ 

ʘʜʘʧʪʠʚʥʦʛʦ ʙʘʣʘʥʩʫʚʘʥʥʷ, ʷʢʠʡ ʙʠ ʜʘʚʘʚ ʚʠʩʥʦʚʦʢ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʨʝʩʫʨʩʦʤʽʩʪʢʦʩʪʽ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʚʫʟʣʘ, ʪʦʙʪʦ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʙ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦ, ʱʦ 1 ʚʫʟʦʣ ʤʦʞʝ ʦʙʨʦʙʠʪʠ N ʦʧʝʨʘʮʽʡ ʟ ʧʝʚʥʦʛʦ ʪʠʧʫ ʙʝʟ 

ʚʪʨʘʪʠ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʥʘʤ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ 

ʨʝʩʫʨʩʦʻʤʥʽʩʪʴ ʥʘʰʦʛʦ ʚʫʟʣʘ ʚ RPS (Requests Per Second - ʢʽʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ ʚ 

ʩʝʢʫʥʜʫ) [3]. ʊʠʧ ʟʘʧʠʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ URI, ʷʢʠʡ ʻ ʫʥʽʢʘʣʴʥʠʤ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ ʟʘʧʠʪʫ ʪʘ ʛʘʨʘʥʪʫʻ, ʱʦ ʟʘ ʧʨʘʚʠʣʴʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʧʨʦʛʨʘʤʠ 

ʢʦʞʝʥ ʟʘʧʠʪ ʜʣʷ ʪʦʛʦ ʩʘʤʦʛʦ URI ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʫ 

ʢʽʣʴʢʽʩʪʴ ʨʝʩʫʨʩʽʚ ʩʝʨʚʝʨʘ. ʊʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ RPS ʜʣʷ ʢʦʞʥʦʛʦ ʟʘʧʠʪʫ ʤʘʪʠʤʝ 

ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʥʭʨʦʥʽʟʘʪʦʨʘ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʘʙʦ ʚʠʤʢʥʝʥʥʽ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʚʫʟʣʽʚ. 

ɺʠʩʥʦʚʢʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʛʦ ʘʣʛʦʨʠʪʤʫ ʦʯʽʢʫʶʪʴʩʷ ʟʥʠʞʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʥʝʟʘʜʽʷʥʠʭ ʚʫʟʣʽʚ ʽ ʚʫʟʣʽʚ ʽʟ ʯʘʩʪʢʦʚʦʶ ʟʘʚʘʥʪʘʞʝʥʽʩʪʶ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʨʝʩʫʨʩʽʚ, ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʨʦʟʧʦʜʽʣʫ ʟʘʧʠʪʽʚ. 
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Nowadays digital technologies have become an integral part of modern business 

and enterprise, therefore mass digitalization constantly offers adjustments to existing 

solutions, establishes new ways to increase business transformation, and introduces 

changes in relations between stakeholders, suppliers, and customers. E-commerce is 

one of the areas directly depending on digital technologies, meaning that success in 

this field of business is based on keeping up with cutting-edge developments. This 

article explores the possibilities and advantages of using progressive web applications 

(PWA) in e-commerce. 
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ʧʨʦʙʣʝʤʠ ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʜʫʞʝ ʯʘʩʪʦ ʧʦʷʚʘ ʽʥʥʦʚʘʮʽʡ ʧʦʪʨʝʙʫʻ ʧʝʨʝʛʣʷʜʫ 

ʥʘʷʚʥʠʭ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʽ ʧʦʣʽʪʠʢʠ ʢʦʤʧʘʥʽʡ ʟʘʜʣʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʫʯʘʩʥʠʤ 

ʩʪʘʥʜʘʨʪʘʤ ʪʘ ʧʦʪʨʝʙʘʤ ʨʠʥʢʫ. 

ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʪʘʢʦʾ ʽʥʥʦʚʘʮʽʾ ʩʪʘʣʦ ʧʦʰʠʨʝʥʥʷ ʩʤʘʨʪʬʦʥʽʚ, ʱʦ 

ʧʨʠʚʝʣʦ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʾ Mobile First ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʢʣʽʻʥʪʽʚ. ɺ ʤʠʥʫʣʦʤʫ 

ʢʦʤʧʘʥʽʾ ʧʨʘʢʪʠʢʫʚʘʣʠ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ɯʥʪʝʨʥʝʪ ʧʽʜʭʽʜ ʜʦ ʟʘʣʫʯʝʥʥʷ ʪʘ 

ʫʪʨʠʤʘʥʥʷ ʘʫʜʠʪʦʨʽʾ (Web First), ʪʦʤʫ ʩʪʚʦʨʶʚʘʣʠ ʚʝʙ-ʩʘʡʪʠ ʘʙʦ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʠ 

ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɿ ʧʦʷʚʦʶ ʩʤʘʨʪʬʦʥʽʚ ʯʘʩ ʩʪʨʘʪʝʛʽʾ Web 

First ʜʦʙʽʛ ʢʽʥʮʷ, ʧʦʩʪʫʧʠʚʰʠʩʴ ʤʽʩʮʝʤ ʤʝʪʦʜʫ Mobile first ʪʦʤʫ, ʱʦ ʫ ʧʦʰʫʢʘʭ 

ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ ʙʽʣʴʰʽʩʪʴ ʣʶʜʝʡ ʧʦʯʘʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ. 

ʆʨʽʻʥʪʘʮʽʷ ʥʘ ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʦʢʨʝʤʦʛʦ 

ʤʦʙʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʜʣʷ ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʡʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚ 

ʤʘʛʘʟʠʥʠ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʪʝʭʥʽʯʥʠʭ  ̔ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ. 

ɹʫʜʫʯʠ ʨʝʘʣʽʟʦʚʘʥʠʤʠ ʜʣʷ ʦʙʤʝʞʝʥʦʛʦ ʯʠʩʣʘ ʨʦʟʤʽʨʽʚ ʝʢʨʘʥʘ, ʤʦʙʽʣʴʥʽ ʧʨʦʛʨʘʤʠ 

ʚʠʷʚʠʣʠʩʷ ʥʝʟʜʘʪʥʠʤʠ, ʱʦʙ ʚʽʜʧʦʚʽʜʘʪʠ ʦʯʽʢʫʚʘʥʥʷʤ, ʷʢ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʘʢ ʽ 

ʚʠʨʦʙʥʠʢʽʚ, ʢʦʣʠ ʨʠʥʦʢ ʟʘʧʦʣʦʥʠʚ ʘʩʦʨʪʠʤʝʥʪ ʛʘʜʞʝʪʽʚ ʟ ʨʽʟʥʠʤʠ ʝʢʨʘʥʘʤʠ, 

ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ ʚʝʨʩʽʷʤʠ ʆʉ. ʈʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʧʨʠʡʰʣʦ ʟ 

ʧʦʷʚʦʶ ʧʨʦʛʨʝʩʠʚʥʠʭ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ (PWA), ʷʢʽ ʥʘʙʫʣʠ ʚʝʣʠʢʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ 

ʟʘ ʦʩʪʘʥʥʽ ʧ'ʷʪʴ ʨʦʢʽʚ. 

ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜ ʩʝʨʚʽʩʫ Statista, ʧʦʯʠʥʘʶʯʠ ʟ 2015 ʨʦʢʫ ʙʽʣʴʰʘ 

ʯʘʩʪʠʥʘ ʩʚʽʪʦʚʦʛʦ ʦʙʩʷʛʫ ʧʨʦʜʘʞʽʚ ʚ ʝ-ʢʦʤʝʨʮʽʾ ʙʫʣʘ ʟʜʽʡʩʥʝʥʘ ʯʝʨʝʟ ʤʦʙʽʣʴʥʽ 

ʢʘʥʘʣʠ, ʘ ʟ 2015 ʧʦ 2021 ʨʨ. ʮʝʡ ʧʦʢʘʟʥʠʢ ʚʠʨʽʩ ʥʘ 20,5 % [1]. ʄʦʞʥʘ 

ʩʧʨʦʛʥʦʟʫʚʘʪʠ, ʱʦ ʜʦ ʢʽʥʮʷ 2022 ʨʦʢʫ ʙʣʠʟʴʢʦ Ĳ ʚʩʽʭ ʧʦʢʫʧʦʢ ʫ ʛʣʦʙʘʣʴʥʽʡ 

ʤʝʨʝʞʽ ʚ ɯʥʪʝʨʥʝʪ ʙʫʜʝ ʟʜʽʡʩʥʝʥʦ ʯʝʨʝʟ ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ. 
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ʈʠʩʫʥʦʢ 1 ï ʇʨʦʜʘʞʽ ʯʝʨʝʟ ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ ʷʢ ʚʽʜʩʦʪʦʢ ʧʨʦʜʘʞʽʚ ʝʣʝʢʪʨʦʥʥʦʾ 

ʢʦʤʝʨʮʽʾ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʟ 2016 ʧʦ 2021 ʨʨ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʧʦʩʪʽʡʥʦ 

ʟʨʦʩʪʘʻ, ʪʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ PWA ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤ. 

ʇʨʦʛʨʘʤʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʛʨʝʩʠʚʥʠʭ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ. ʇʨʦʛʨʝʩʠʚʥʠʡ 

ʚʝʙ-ʟʘʩʪʦʩʫʥʦʢ ï ʮʝ ʪʝʭʥʦʣʦʛʽʷ ʫ ʚʝʙ ʨʦʟʨʦʙʮʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ 

ʧʦʙʫʜʫʚʘʪʠ ʩʘʡʪ, ʷʢʠʡ ʩʚʦʾʤ ʽʥʪʝʨʬʝʡʩʦʤ ʪʘ ʬʫʥʢʮʽʦʥʘʣʦʤ ʩʭʦʞʠʡ ʥʘ 

ʤʦʙʽʣʴʥʠʡʟʘʩʪʦʩʫʥʦʢ , ʘʣʝ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʙʨʘʫʟʝʨʽ. 

PWA ʩʘʡʪʠ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʡ HTML, CSS, 

JavaScript, ʙʽʙʣʽʦʪʝʢ React, Angular, VueJS ʪʘ ʽʥʰʠʭ, ʽ ʚ ʙʨʘʫʟʝʨʽ ʚʦʥʠ ʚʠʛʣʷʜʘʶʪʴ 

ʷʢ ʟʚʠʯʘʡʥʠʡ ʩʘʡʪ, ʧʨʦʪʝ ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ ʢʦʨʠʩʪʫʚʘʯʝʤ ʷʢ ʤʦʙʽʣʴʥʠʡ ʟʘʩʪʦʩʫʥʦʢ. 

ʈʦʟʰʠʨʝʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʜʦʟʚʦʣʷʻ ʜʦʜʘʚʘʪʠ ʩʘʡʪ ʘʙʦ ʦʢʨʝʤʫ ʩʪʦʨʽʥʢʫ ʥʘ ʝʢʨʘʥ 

ʙʫʜʴ-ʷʢʠʭ ʧʨʠʩʪʨʦʾʚ, ʘ ʪʘʢʦʞ ʚʽʜʧʨʘʚʣʷʪʠ push-ʩʧʦʚʽʱʝʥʥʷ. PWA ʪʘʢʦʞ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʘʡʪʫ ʧʨʘʮʶʚʘʪʠ ʚ ʘʚʪʦʥʦʤʥʦʤʫ ʨʝʞʠʤʽ [2].  

ʉʪʚʦʨʠʪʠ PWA ʤʦʞʣʠʚʦ ʟ ʽʩʥʫʶʯʦʛʦ ʚʝʙ-ʩʘʡʪʫ, ʘʣʝ ʜʣʷ ʮʴʦʛʦ ʚʽʥ ʧʦʚʠʥʝʥ 

ʚʽʜʧʦʚʽʜʘʪʠ  ʪʘʢʠʤ ʚʠʤʦʛʘʤ: 

¶ ʉʘʡʪ ʧʦʚʠʥʝʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʭʠʱʝʥʠʡ (HTTPS) ʜʦʤʝʥ. 

¶ ʄʘʪʠ Web App Manifest. ʎʝʡ ʬʘʡʣ JSON ʤʽʩʪʠʪʴ ʤʝʪʘʜʘʥʽ (ʽʢʦʥʢʠ, 

ʢʦʣʴʦʨʠ, ʰʨʠʬʪʠ), ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʧʨʠʩʪʨʦʶ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʦʨʽʥʢʠ ʥʘ 

ʛʦʣʦʚʥʦʤʫ ʝʢʨʘʥʽ. 
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¶ ʄʘʪʠ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ Service Worker ï ʧʨʦʢʩʽ-ʩʝʨʚʝʨ JavaScript, 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʦʟʙʣʦʢʫʚʘʥʥʷ ʘʚʪʦʥʦʤʥʦʛʦ ʨʝʞʠʤʫ, push-ʧʦʚʽʜʦʤʣʝʥʴ 

ʪʘ ʽʥʰʠʭ ʤʦʞʣʠʚʦʩʪʝʡ [3]. 

ʎʝ ʫʥʽʚʝʨʩʘʣʴʥʽ ʬʫʥʢʮʽʾ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʧʽʜ ʯʘʩ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʚʝʙ-ʩʘʡʪʫ ʥʘ PWA ʘʙʦ ʩʪʚʦʨʝʥʥʷ ʡʦʛʦ ʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ.  

ʇʝʨʝʚʘʛʠ PWA.  

1. ɸʜʘʧʪʠʚʥʽʩʪʴ. PWA ʘʜʘʧʪʫʶʪʴʩʷ ʧʽʜ ʙʫʜʴ-ʷʢʠʡ ʜʝʩʢʪʦʧʥʠʡ ʘʙʦ ʤʦʙʽʣʴʥʠʡ 

ʧʨʠʩʪʨʽʡ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʨʦʟʨʦʙʣʷʪʠ ʩʘʡʪ, ʦʢʨʝʤʽ ʟʘʩʪʦʩʫʥʢʠ ʧʽʜ 

ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ iOS ʪʘ Android ʙʽʣʴʰʝ ʥʝ ʧʦʪʨʽʙʥʦ, ʜʦʩʪʘʪʥʴʦ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʣʠʰʝ ʩʘʡʪ. 

2. ʇʨʦʩʪʝ ʚʩʪʘʥʦʚʣʝʥʥʷ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʟʘʚʘʥʪʘʞʠʪʠ ʟʘʩʪʦʩʫʥʦʢ  

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʩʘʡʪʫ, ʥʝ ʚʽʜʚʽʜʫʶʯʠ ʤʘʛʘʟʠʥʠ ʟ ʧʨʦʛʨʘʤʘʤʠ ʪʘʢʠʤʠ, ʷʢ 

Play Market, App Store ʘʙʦ Windows Store. ʎʝ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʪʘ ʧʨʠʩʢʦʨʶʻ 

ʧʨʦʮʝʩ ʚʩʪʘʥʦʚʣʝʥʥʷ. 

3. ɼʦʩʪʫʧʥʽʩʪʴ ʚ ʘʚʪʦʥʦʤʥʦʤʫ ʨʝʞʠʤʽ. PWA ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ 

ʩʝʩʽʾ, ʱʦ ʤʦʞʝ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʢʦʥʚʝʨʩʽʶ ʫ ʩʘʡʪʘʭ e-commerce. 

ʅʘʚʽʪʴ, ̫ ʢʱʦ ʫ ʢʦʨʠʩʪʫʚʘʯʘ ʟʥʠʢʣʦ ʟ'ʻʜʥʘʥʥʷ ʟ ɯʥʪʝʨʥʝʪ, ʚʽʥ ʚʩʝ ʦʜʥʦ ʤʦʞʝ 

ʧʝʨʝʛʣʷʜʘʪʠ ʽ ʜʦʜʘʚʘʪʠ ʪʦʚʘʨʠ ʚ ʢʦʰʠʢ, ʚʥʝʩʪʠ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʫ ʯʝʢ 

ʪʦʱʦ. ʆʬʦʨʤʣʝʥʥʷ ʟʘʤʦʚʣʝʥʥʷ ʙʫʜʝ ʟʘʚʝʨʰʝʥʦ ʘʚʪʦʤʘʪʠʯʥʦ, ʢʦʣʠ ʫ 

ʧʦʢʫʧʮʷ ʟ'ʷʚʠʪʴʩʷ ɯʥʪʝʨʥʝʪ, ʦʩʢʽʣʴʢʠ PWA ʩʠʥʭʨʦʥʽʟʫʻ ʜʘʥʽ ʪʘ ʦʥʦʚʣʶʻ ʾʭ 

ʫ ʢʝʰʽ. 

4. ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ. PWA ʜʦʟʚʦʣʷʻ ʧʨʘʮʶʚʘʪʠ ʟ ʬʫʥʢʮʽʷʤʠ: ʛʝʦʣʦʢʘʮʽʷ, 

ʢʘʤʝʨʘ, ʤʽʢʨʦʬʦʥ. ɿʘʚʜʷʢʠ push-ʩʧʦʚʽʱʝʥʥʷʤ, ʤʦʞʥʘ ʟʘʣʠʰʘʪʠʩʷ ʥʘ 

ʟʚ'ʷʟʢʫ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʧʽʜʚʠʱʫʶʯʠ ʾʭʥʶ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ. ʎʝ ʭʦʨʦʰʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʢʣʽʻʥʪʽʚ ʪʘ ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

5. ʐʚʠʜʢʽʩʪʴ. PWA ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ ʟʘ ʨʦʟʤʽʨʦʤ, ʥʽʞ ʥʘʪʠʚʥʽ ʧʨʦʛʨʘʤʠ, ʪʦʤʫ 

ʱʦ ʚʽʥ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʞʣʠʚʦʩʪʽ ʙʨʘʫʟʝʨʘ. ʇʨʠ ʮʴʦʤʫ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʠʪʪʻʚʦ, ʪʦʤʫ ʱʦ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʢʦʤʧʦʥʝʥʪʠ ʚʞʝ 

ʙʫʣʠ ʟʙʝʨʝʞʝʥʽ ʚ ʢʝʰ ʧʨʠ ʧʝʨʰʦʤʫ ʚʽʜʚʽʜʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʩʘʡʪʫ. 
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6. ɹʝʟʧʝʢʘ. ʇʝʨʝʜʘʯʘ ʚʩʽʭ ʜʘʥʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ ʧʨʦʪʦʢʦʣʫ HTTPS, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʝʩʠʚʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ. 

7. ɽʢʦʥʦʤʽʷ ʥʘ ʨʦʟʨʦʙʮʽ. ʈʦʟʨʦʙʢʘ PWA ʻ ʪʝʭʥʦʣʦʛʽʯʥʦ ʧʨʦʩʪʽʰʦʶ ʽ 

ʜʝʰʝʚʰʦʶ, ʥʽʞ ʩʪʚʦʨʝʥʥʷ ʦʢʨʝʤʠʭ ʥʘʪʠʚʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ ʧʽʜ ʢʦʞʥʫ 

ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʷʢʽ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʶʪʴʩʷ.  

ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʦʛʨʝʩʠʚʥʽ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʠ ʤʘʶʪʴ ʨʷʜ 

ʧʝʨʝʚʘʛ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʤʦʙʽʣʴʥʠʤʠ ʟʘʩʪʦʩʫʥʢʘʤʠ ʪʘ ʚʝʙ-ʩʘʡʪʘʤʠ. ʎʷ 

ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʧʨʦʜʫʢʪʦʤ, ʟʙʽʣʴʰʠʪʠ ʢʦʥʚʝʨʩʽʶ ʧʨʦʜʘʞʽʚ ʰʣʷʭʦʤ ʟʘʜʦʚʦʣʝʥʥʷ 

ʧʦʪʨʝʙ ʢʣʽʻʥʪʘ ʪʘ ʧʽʜʚʠʱʠʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʩʠʩʪʝʤ ʝ-ʢʦʤʝʨʮʽʾ 

ʢʦʤʧʘʥʽʾ ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. 
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ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ, ʱʦ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ ʫ ʥʘʰ ʯʘʩ ʫ ʢʦʥʪʝʢʩʪʽ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ 

ʛʣʦʙʘʣʽʟʘʮʽʾ ʝʢʦʥʦʤʽʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʨʽʰʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ɯʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥʫ ʜʣʷ 

ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ ʥʘ ʧʨʠʢʣʘʜʽ ʥʝʚʝʣʠʢʦʛʦ ʤʘʛʘʟʠʥʫ ʶʚʝʣʽʨʥʠʭ ʚʠʨʦʙʽʚ. 

ʇʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʣʘʪʬʦʨʤʠ ʝʣʝʢʪʨʦʥʥʦʾ 

ʢʦʤʝʨʮʽʾ Shopify, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʠʡ ʧʨʦʮʝʩ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʢʦʥʪʝʥʪʫ ʪʘ ʧʽʜʪʨʠʤʢʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʣʘʪʽʞʥʠʭ ʩʠʩʪʝʤ. ʋ ʨʦʙʦʪʽ ʦʧʠʩʘʥʦ 

ʘʨʭʽʪʝʢʪʫʨʫ ʧʨʦʻʢʪʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʮʠʬʨʦʚʽʟʘʮʽʷ ʝʢʦʥʦʤʽʢʠ, ɯʥʪʝʨʥʝʪ ʧʨʦʜʘʞʽ, 

ʤʫʣʴʪʠʚʘʣʶʪʥʽʩʪʴ, ʧʣʘʪʽʞʥʘ ʩʠʩʪʝʤʘ, ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ, 

Shopify. 

 

Problems of organizing international sales via the Internet are considered in 

this paper. This study is very relevant nowadays in the context of digitalization and 

globalization of the economy. A solution for implementing an online store for small 

and medium-sized businesses is offered in this paper. A small jewelry store is used as 

an example in this study. The software product is based on the use of the Shopify e-

commerce platform, which provides a convenient content administration process and 

supports of various payment systems. The architecture of the project and features of its 

implementation are also described in this work. 

Keywords: digitalization of the economy, Internet sales, multi-currency, 

payment system, content management system, Shopify. 
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʇʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʛʣʦʙʘʣʴʥʦʾ ʤʝʨʝʞʽ ʦʥʣʘʡʥ ʧʨʦʜʘʞʽ 

ʟʘʟʥʘʣʠ ʛʣʦʙʘʣʴʥʠʭ ʤʝʪʘʤʦʨʬʦʟ. ɿʘ ʚʧʣʠʚʦʤ ʥʘ ʨʦʟʚʠʪʦʢ ʧʨʦʜʘʞʽʚ ʯʝʨʝʟ 

ɯʥʪʝʨʥʝʪ ʦʩʦʙʣʠʚʦ ʚʠʜʽʣʷʻʪʴʩʷ ʧʦʜʽʷ ʩʚʽʪʦʚʦʾ ʧʘʥʜʝʤʽʾ, ʷʢʘ ʧʦʜʽʣʠʣʘ ʩʚʽʪ ʥʘ ʜʦ ʽ 

ʧʽʩʣʷ. COVID-19 ʩʪʚʦʨʠʚ ʪʨʝʥʜ ʥʘ ʜʠʩʪʘʥʮʽʶʚʘʥʥʷ ʷʢ ʩʦʮʽʘʣʴʥʝ, ʪʘʢ ʽ ʨʦʙʦʯʝ. ʎʝ 

ʟʘʣʠʰʠʣʦ ʩʚʽʡ ʚʽʜʙʠʪʦʢ ʽ ʥʘ ʧʨʦʮʝʩʘʭ ɯʥʪʝʨʥʝʪ ʧʨʦʜʘʞʽʚ. ʅʘʡʛʦʣʦʚʥʽʰʦʶ ʟʤʽʥʦʶ 

ʩʪʘʣʘ ʧʦʪʨʝʙʘ ʜʠʩʪʘʥʮʽʡʥʠʭ ʧʦʢʫʧʦʢ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʘʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʦʥʣʘʡʥ-ʤʘʛʘʟʠʥʽʚ. ʂʨʽʤ ʪʦʛʦ, ʨʦʟʰʠʨʝʥʥʷ ʙʽʟʥʝʩʫ ʚʠʤʘʛʘʻ 

ʩʪʚʦʨʝʥʥʷ ɯʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥʽʚ, ʜʦʩʪʫʧʥʠʭ ʽʟ ʨʽʟʥʠʭ ʢʫʪʦʯʢʽʚ ʩʚʽʪʫ. ʋ ʪʘʢʦʤʫ ʨʘʟʽ 

ʤʘʻ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʧʽʜʪʨʠʤʢʘ ʤʽʞʥʘʨʦʜʥʠʭ ʧʣʘʪʝʞʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʝʜʝʥʥʷ ʧʦʜʘʪʢʦʚʦʾ ʪʘ ʽʥʰʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ. ʅʘʨʘʟʽ ʚʩʝ ʙʽʣʴʰʝ 

ʙʽʟʥʝʩʫ ʧʝʨʝʥʦʩʠʪʴ ʩʚʦʶ ʪʦʨʛʽʚʣʶ ʚ ɯʥʪʝʨʥʝʪ, ʟʦʢʨʝʤʘ ʫ [1] ʚʽʜʤʽʯʘʶʪʴ, ʱʦ 

ʧʘʥʜʝʤʽʷ ʢʦʨʦʥʘʚʽʨʫʩʫ ʟʙʽʣʴʰʠʪʴ ʧʨʦʜʘʞʽ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʣʠʰʝ ʫ ʉʐɸ ʥʘ 

219 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ ʫ 2020-2021 ʨʦʢʘʭ. ʆʪʞʝ, ʟʘʜʘʯʘ ʩʪʚʦʨʝʥʥʷ ʧʣʘʪʬʦʨʤ 

ʦʥʣʘʡʥ ʧʨʦʜʘʞʽʚ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ ʥʘ ʜʘʥʠʡ ʯʘʩ. 

ʇʨʦʙʣʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʜʘʞʽʚ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ. ʏʝʨʝʟ 

ʧʦʰʪʦʚʭ ʜʦ ʨʦʟʚʠʪʢʫ ʽʥʪʝʨʥʝʪ ʧʨʦʜʘʞʽʚ, ʩʪʘʣʦ ʟʨʫʯʥʽʰʠʤ ʩʪʚʦʨʝʥʥʷ 

ʤʽʞʥʘʨʦʜʥʠʭ ʪʦʨʛʦʚʠʭ ʤʘʡʜʘʥʯʠʢʽʚ. ʗʢʱʦ ʨʘʥʽʰʝ ʮʝ ʙʫʣʦ ʧʨʠʚʽʣʝʻʤ ʜʣʷ 

ʚʝʣʠʢʦʛʦ ʙʽʟʥʝʩʫ, ʪʦ ʪʝʧʝʨ ʪʘʢʘ ʤʦʞʣʠʚʽʩʪʴ ʻ ʽ ʜʣʷ ʤʘʣʝʥʴʢʦʛʦ ʙʽʟʥʝʩʫ. ɸʣʝ 

ʽʩʥʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʱʝ ʥʝ ʦʟʥʘʯʘʻ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʙʣʝʤ ʧʨʠ ʥʘʣʘʛʦʜʞʝʥʥʽ 

ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʜʘʞʽʚ. ɸʜʞʝ, ʱʦʙ ʥʘʣʘʛʦʜʠʪʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʮʽʻʾ ʩʬʝʨʠ, 

ʧʦʪʨʽʙʥʽ ʬʘʭʽʚʮʽ ʟ ʢʦʞʥʦʾ ʢʨʘʾʥʠ, ʜʝ ʧʣʘʥʫʻʪʴʩʷ ʥʘʣʘʛʦʜʠʪʠ ʧʨʦʜʘʞʽ. ɸ ʚ ʢʦʞʥʽʡ 

ʢʨʘʾʥʽ, ʽ, ʤʦʞʣʠʚʦ, ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʚʩʝʨʝʜʠʥʽ ʢʨʘʾʥʠ, ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʨʽʟʥʝ 

ʚʝʜʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʧʨʦ ʧʦʜʘʪʢʠ, ʨʽʟʥʽ ʬʦʨʤʘʪʠ ʢʚʠʪʘʥʮʽʡ ʧʨʦ ʦʧʣʘʪʫ ʽ ʙʘʛʘʪʦ 

ʚʠʤʦʛ ʜʦ ʧʣʘʪʽʞʥʠʭ ʩʠʩʪʝʤ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ ʥʘʣʘʛʦʜʞʝʥʥʷ ʧʨʦʜʘʞʽʚ ʫ ʽʥʰʽʡ 

ʢʨʘʾʥʽ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʪʝʭʥʽʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʥʘʣʘʛʦʜʞʫʚʘʪʠ ʣʦʛʽʩʪʠʢʫ, 

ʧʽʜʪʨʠʤʢʫ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʠʥʢʫ, ʨʝʣʝʚʘʥʪʥʽ ʤʝʪʦʜʠ ʦʧʣʘʪʠ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʧʦʜʽʙʥʠʭ ʚʠʤʦʛ ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʰʪʘʪ ʚʽʜʧʦʚʽʜʥʠʭ ʬʘʭʽʚʮʽʚ. ʇʦʜʽʙʥʘ ʧʦʪʨʝʙʘ 

ʚʠʢʣʠʢʘʻ ʟʥʘʯʥʽ ʩʢʣʘʜʥʦʱʽ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʜʘʞʽʚ. ʃʠʰʝ 
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ʣʦʛʽʩʪʠʯʥʘ ʧʨʦʙʣʝʤʘ ʤʦʞʝ ʚʽʜʢʣʘʩʪʠ ʥʘ ʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʤʦʞʣʠʚʽʩʪʴ 

ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʤʘʛʘʟʠʥʫ ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʜʘʞʽʚ ʙʫʜʴ-ʷʢʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʂʨʽʤ ʣʦʛʽʩʪʠʯʥʦʾ ʧʨʦʙʣʝʤʠ, ʤʘʻ ʤʽʩʮʝ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʢʦʥʪʝʥʪʫ/ʧʨʦʜʫʢʮʽʾ 

ʥʘ ʧʨʦʜʘʞʽ ʫ ʧʝʚʥʦʤʫ ʩʝʢʪʦʨʽ. ʗʢ ʧʨʠʢʣʘʜ ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʨʽʟʥʠʮʶ ʤʽʞ ʨʠʥʢʦʤ 

ʢʦʤʧ'ʶʪʝʨʥʠʭ ʽʛʦʨ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʪʘ ʘʟʽʘʪʩʴʢʦʛʦ ʩʝʢʪʦʨʘ. ʏʝʨʝʟ ʚʽʜʤʽʥʥʦʩʪʽ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʫʣʴʪʫʨ ʽ ʧʝʨʝʚʘʛ ʮʠʭ ʜʚʦʭ ʝʢʦʥʦʤʽʯʥʠʭ ʩʝʢʪʦʨʽʚ, ʧʦʧʠʪ ʥʘ 

ʮʠʬʨʦʚʠʡ ʢʦʥʪʝʥʪ ʤʦʞʝ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ. ʗʢʱʦ ʚʠʨʦʙʣʷʪʠ ʮʠʬʨʦʚʫ 

ʧʨʦʜʫʢʮʽʶ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʚʠʱʝʟʛʘʜʘʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʪʦ ʧʨʠʙʫʪʦʢ ʤʦʞʝ ʙʫʪʠ 

ʟʥʘʯʥʦ ʟʥʠʞʝʥʠʡ. 

ʑʝ ʦʜʥʽʻʶ ʩʢʣʘʜʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʜʘʞʽʚ ʫ ʨʽʟʥʽ ʢʨʘʾʥʠ, 

ʘʜʞʝ ʢʦʞʥʘ ʟ ʥʠʭ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʚʝʜʝʥʥʷ ʙʫʭʛʘʣʪʝʨʩʴʢʦʾ ʪʘ ʧʦʜʘʪʢʦʚʦʾ 

ʟʚʽʪʥʦʩʪʽ. ɿʚʠʯʘʡʥʦ, ʤʦʞʥʘ ʜʣʷ ʢʦʞʥʦʛʦ ʨʝʛʽʦʥʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʚʦʶ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʧʨʦʜʘʞʽʚ, ʚʽʜʢʨʠʚʘʪʠ ʚ ʢʦʞʥʽʡ ʢʨʘʾʥʽ ʥʦʚʠʡ ʬʽʣʽʘʣ ʽ 

ʧʦʩʪʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʧʨʦʜʘʞʫ ï ʥʝ ʻ ʝʬʝʢʪʠʚʥʠʤ ʚ 

ʧʦʚʥʽʡ ʤʽʨʽ. ʅʘʙʘʛʘʪʦ ʟʨʫʯʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʥʫ ʻʜʠʥʫ ʚʠʯʝʨʧʥʫ 

ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʚʩʽʭ ʨʠʥʢʦʚʠʭ ʩʝʢʪʦʨʽʚ, ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʧʽʜʣʘʰʪʦʚʫʚʘʪʠʩʷ ʧʽʜ ʛʝʦʣʦʢʘʮʽʶ ʧʝʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʷʢʠʡ ʟʘʡʰʦʚ ʥʘ ʩʘʡʪ 

ʢʦʤʧʘʥʽʾ, ʪʘ ʧʨʦʧʦʥʫʚʘʪʠ ʧʨʦʜʫʢʮʽʶ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʡʦʛʦ ʨʠʥʢʦʚʠʡ ʩʝʢʪʦʨ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʧʨʦʜʘʞʫ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ. ɯʥʪʝʨʥʝʪ ʧʨʦʜʘʞʽ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥ. ɿʘ ʩʪʘʥʜʘʨʪʦʤ ʚʽʥ ʻ ʟʚʠʯʘʡʥʠʤ ʢʣʽʻʥʪ-

ʩʝʨʚʝʨʥʠʤ ʟʘʩʪʦʩʫʥʢʦʤ, ʤʽʥʽʤʘʣʴʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʷʢʦʛʦ ʦʙʤʝʞʫʻʪʴʩʷ 

ʘʚʪʦʨʠʟʘʮʽʻʶ, ʜʝʤʦʥʩʪʨʘʮʽʻʶ ʧʨʦʜʫʢʪʫ ʪʘ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʦʞ 

ʤʦʞʣʠʚʽʩʪʶ ʟʨʦʙʠʪʠ ʟʘʤʦʚʣʝʥʥʷ ʪʘ ʦʧʣʘʪʠʪʠ. ɸʣʝ ʟ ʨʦʟʚʠʪʢʦʤ ʧʨʦʜʘʞʽʚ ʩʢʣʘʜʥʦ 

ʟʥʘʡʪʠ ʫʩʧʽʰʥʠʡ ʙʽʟʥʝʩ, ʷʢʠʡ ʤʘʚ ʙʠ ʪʽʣʴʢʠ ʮʝʡ ʤʽʥʽʤʘʣʴʥʠʡ ʥʘʙʽʨ ʬʫʥʢʮʽʡ. 

ʗʢʱʦ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ ʚʽʜʦʤʽ ʪʘ ʧʦʧʫʣʷʨʥʽ ʧʨʠʢʣʘʜʠ ʤʘʡʜʘʥʯʠʢʽʚ ʜʣʷ ʽʥʪʝʨʥʝʪ 

ʧʨʦʜʘʞʽʚ (Amazon, eBay, ʈʦʟʝʪʢʘ ʪʦʱʦ) ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʥʘʙʽʨ ʬʫʥʢʮʽʡ ʮʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʪʦ ʩʪʘʥʝ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʥʝʡʤʦʚʽʨʥʦ 

ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʤʦʞʣʠʚʦʩʪʝʡ. ɿʘʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʫʩʧʽʭʫ ʥʦʚʦʛʦ 

ʤʘʛʘʟʠʥʫ ʚʣʘʩʥʠʢʫ ʜʦʚʝʜʝʪʴʩʷ ʜʦʜʘʪʠ ʥʘ ʩʚʽʡ ʩʘʡʪ, ʥʘʧʨʠʢʣʘʜ, ʬʦʨʤʫ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚ'ʷʟʢʫ, ʨʝʢʫʨʝʥʪʥʽ ʧʣʘʪʝʞʽ, ʨʦʟʩʪʨʦʯʢʠ, live-chat, ʘʚʪʦʨʠʟʘʮʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʩʪʦʨʦʥʥʽʭ ʩʘʡʪʽʚ, ʥʘʧʨʠʢʣʘʜ facebook ʪʘ gmail, ʘ ʪʘʢʦʞ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. ɼʣʷ 

ʥʝʚʝʣʠʢʦʛʦ ʙʽʟʥʝʩʫ ʤʘʪʠ ʩʚʽʡ ʰʪʘʪ ʨʦʟʨʦʙʥʠʢʽʚ ʟ ʦʛʣʷʜʫ ʥʘ ʚʘʨʪʽʩʪʴ ʧʦʩʣʫʛ 

ʧʨʦʛʨʘʤʽʩʪʽʚ, ʧʨʦʻʢʪ-ʤʝʥʝʜʞʝʨʽʚ, ʪʽʤʣʽʜʽʚ, ʘʨʭʽʪʝʢʪʦʨʽʚ ʪʦʱʦ, ʥʘʚʨʷʜ ʯʠ 

ʧʨʠʡʥʷʪʥʦ,  ʦʩʢʽʣʴʢʠ ʮʝ ʤʦʞʝ ʢʦʰʪʫʚʘʪʠ ʤʽʣʴʡʦʥʠ ʛʨʠʚʝʥʴ. 

ɼʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʮʠʭ ʧʦʪʨʝʙ ʙʽʟʥʝʩʫ ʙʝʟ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ ʨʦʟʨʦʙʣʝʥʽ ʪʘʢʽ 

ʨʽʰʝʥʥʷ, ʷʢ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʚʤʽʩʪʦʤ (CMS). ʎʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʩʪʚʦʨʝʥʥʷʤ ʪʘ ʤʦʜʠʬʽʢʘʮʽʻʶ 

ʮʠʬʨʦʚʦʛʦ ʚʤʽʩʪʫ (ʫʧʨʘʚʣʽʥʥʷ ʚʤʽʩʪʦʤ ʘʙʦ ʞ ʢʦʥʪʝʥʪʦʤ) ʚʝʙʩʘʡʪʽʚ. ʉʫʯʘʩʥʽ CMS 

ʻ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʨʽʟʥʽ ʧʽʜʩʠʩʪʝʤʠ ʪʘ 

ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʙʘʛʘʪʦʛʨʘʥʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʽ ʜʦʟʚʦʣʷʶʪʴ ʧʦʨʽʚʥʷʥʦ ʙʝʟ ʟʥʘʯʥʠʭ 

ʪʨʫʜʦʚʠʪʨʘʪ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ, ʧʨʠʪʘʤʘʥʥʽ ʧʣʘʪʬʦʨʤʘʤ ʝʣʝʢʪʨʦʥʥʦʾ 

ʢʦʤʝʨʮʽʾ. 

ɿʛʽʜʥʦ [2], ʫ 2022 ʨʦʮʽ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʜʣʷ 

ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʻ 15 ʚʘʨʽʘʥʪʽʚ: WordPress.org, WooCommerce, Shopify, 

BigCommerce, Drupal, HubSpot CMS hub, Joomla, Wix, WordPress.com, Ghost, 

Magento, Textpattern, Bitrix24, TYPO3. ʋ ʮʽʣʦʤʫ ʢʦʞʥʫ ʟ ʮʠʭ ʧʣʘʪʬʦʨʤ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʙʫʜʴ-ʷʢʦʛʦ ʙʽʟʥʝʩʫ ʝʣʝʢʪʨʦʥʥʦʾ 

ʢʦʤʝʨʮʽʾ. ʆʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʫ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʦʙ'ʻʢʪʠʚʥʦ, 

ï ʮʝ ʮʽʥʘ, ʷʢʫ ʜʦʚʝʜʝʪʴʩʷ ʟʘʧʣʘʪʠʪʠ ʜʣʷ ʧʦʯʘʪʢʫ ʩʚʦʛʦ ʙʽʟʥʝʩʫ ʯʠ ʤʘʩʰʪʘʙʫʚʘʥʥʷ 

ʽʩʥʫʶʯʦʛʦ, ʘʙʦ ʞ ʤʽʛʨʘʮʽʾ ʽʩʥʫʶʯʦʛʦ. ʊʘʢʽ ʧʫʥʢʪʠ, ʷʢ ʟʨʫʯʥʽʩʪʴ ʪʘ ʧʨʦʩʪʦʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʩʫʙ'ʻʢʪʠʚʥʠʤʠ. ɺʘʨʽʘʪʠʚʥʽʩʪʴ ʜʠʟʘʡʥʫ ʤʘʻ ʢʦʞʥʘ ʧʣʘʪʬʦʨʤʘ, ʷʢʘ 

ʧʦʪʨʘʧʠʣʘ ʜʦ ʥʘʡʢʨʘʱʠʭ ʧʣʘʪʬʦʨʤ ʥʘ 2022 ʨʽʢ. ɿ ʤʝʪʦʶ ʝʢʦʥʦʤʽʾ ʯʘʩʫ ʪʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʜʦʩʪʘʪʥʴʦʛʦ ʙʶʜʞʝʪʫ ʥʘ ʢʦʤʘʥʜʫ ʨʦʟʨʦʙʥʠʢʽʚ  ʧʨʠ ʚʠʙʦʨʽ, ʯʠ ʨʦʙʠʪʠ 

ʤʘʛʘʟʠʥ çʚʣʘʩʥʠʤʠ ʩʠʣʘʤʠè ʘʙʦ ʞ ʥʘ ʧʣʘʪʬʦʨʤʽ ʜʣʷ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ, 

ʧʝʨʝʚʘʛʘ ʥʘʜʘʻʪʴʩʷ ʜʨʫʛʦʤʫ ʚʘʨʽʘʥʪʫ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ɺʠʙʽʨ ʟʘʩʦʙʽʚ ʨʝʘʣʽʟʘʮʽʾ. ʗʢ ʙʽʟʥʝʩ, ʜʣʷ ʷʢʦʛʦ 

ʨʝʘʣʽʟʦʚʫʚʘʪʠʤʝʪʴʩʷ ʧʣʘʪʬʦʨʤʘ ɯʥʪʝʨʥʝʪ ʧʨʦʜʘʞʽʚ, ʻ ʥʝʚʝʣʠʢʠʡ ɯʥʪʝʨʥʝʪ 

ʤʘʛʘʟʠʥ ʶʚʝʣʽʨʥʠʭ ʚʠʨʦʙʽʚ. ʇʦʪʨʽʙʥʘ ʤʦʞʣʠʚʽʩʪʴ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ, 

ʚʽʜʩʪʝʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʽʚ, ʧʨʦʜʘʞ ʚʠʨʦʙʽʚ ʫ ʙʫʜʴ-ʷʢʠʡ ʢʫʪʦʯʦʢ ʩʚʽʪʫ, ʜʝ 






































































































































































































































































































































































































































