
 

ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ 

ʋʂʈɸɰʅʀ 

 

ʋʂʈɸɰʅʉʔʂɸ ʌɽɼɽʈɸʎɯʗ 

ɯʅʌʆʈʄɸʊʀʂʀ 

 

VILNIUS UNIVERSITY  

(VILNIUS, LITHUANIA)  

 

DANUBIUS UNIVERSITY  

(GALATI, ROMANIA)  

 

MIŇDZYNARODOWA AKADEMIA NAUK 

STOSOWANYCH W ĞOMŧY, 

RZECZPOSPOLITA POLSKA  
 

 
 

ɼɽʈɾɸɺʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ʊɸ ʊɽʍʅʆʃʆɻɯʁ 

ɯʅʉʊʀʊʋʊ ʋʇʈɸɺʃɯʅʅʗ, ʊɽʍʅʆʃʆɻɯʁ ʊɸ ʇʈɸɺɸ  

 

ʂʀɰɺʉʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ʂʋʃʔʊʋʈʀ ɯ ʄʀʉʊɽʎʊɺ 

 

ʂʀɰɺʉʔʂʁ ʋʅɯɺɽʈʉʀʊɽʊ ɯʄɽʅɯ ɹʆʈʀʉɸ ɻʈɯʅʏɽʅʂɸ 
 

ʍɸʈʔʂɯɺʉʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ʈɸɼɯʆɽʃɽʂʊʈʆʅɯʂʀ 
 

ɺʉɽʋʂʈɸɰʅʉʔʂɸ ɻʈʆʄɸɼʉʔʂɸ ʆʈɻɸʅɯɿɸʎɯʗ 

 çʉʇɯɺʊʆɺɸʈʀʉʊɺʆ ɯʊ-ɼʀʈɽʂʊʆʈɯɺ ʋʂʈɸɰʅʀè 

 

 

 

 

ɯV ʄɯɾʅɸʈʆɼʅʆɰ ʅɸʋʂʆɺʆ-ʇʈɸʂʊʀʏʅʆɰ ʂʆʅʌɽʈɽʅʎɯɰ 

 

 

 

4-5 ʪʨʘʚʥʷ 2023 ʨʦʢʫ  
 

 

ʂʀɰɺ ï 2023 
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ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

 

ʋʂʈɸɰʅʉʔʂɸ ʌɽɼɽʈɸʎɯʗ ɯʅʌʆʈʄɸʊʀʂʀ 

 

VILNIUS UNIVERSITY  

(VILNIUS, LITHUANIA)  

 

DANUBIUS UNIVERSITY  

(GALATI, ROMANIA  
 

MIŇDZYNARODOWA AKADEMIA NAUK STOSOWANYCH W ĞOMŧY 

(RZECZPOSPOLITA POLSKA)  

 

ɼɽʈɾɸɺʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ʊɸ ʊɽʍʅʆʃʆɻɯʁ 

ɯʅʉʊʀʊʋʊ ʋʇʈɸɺʃɯʅʅʗ, ʊɽʍʅʆʃʆɻɯʁ ʊɸ ʇʈɸɺɸ  

 

ʂʀɰɺʉʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ʂʋʃʔʊʋʈʀ ɯ 

ʄʀʉʊɽʎʊɺ 
 

ʂʀɰɺʉʔʂʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ɯʄɽʅɯ ɹʆʈʀʉɸ ɻʈɯʅʏɽʅʂɸ 
 

ʍɸʈʔʂɯɺʉʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ 

ʈɸɼɯʆɽʃɽʂʊʈʆʅɯʂʀ 
 

ɺʉɽʋʂʈɸɰʅʉʔʂɸ ɻʈʆʄɸɼʉʔʂɸ ʆʈɻɸʅɯɿɸʎɯʗ 

 çʉʇɯɺʊʆɺɸʈʀʉʊɺʆ ɯʊ-ɼʀʈɽʂʊʆʈɯɺ ʋʂʈɸɰʅʀè 

 
 

 

ʄɸʊɽʈɯɸʃʀ 
 

IV  ʄɯɾʅɸʈʆɼʅʆɰ ʅɸʋʂʆɺʆ-ʇʈɸʂʊʀʏʅʆɰ ʂʆʅʌɽʈɽʅʎɯɰ 

 

ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ  

ʊɸ  

ʎʀʌʈʆɺɸ ɽʂʆʅʆʄɯʂɸ  
 

4-5 ʪʨʘʚʥʷ 2023 ʨʦʢʫ  
 

 

 

 

ʂʀɰɺ ï 2023 
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ʋɼʂ 004:[008+7+37+001+33+34] 

ɯ 547 

 

 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʮʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘ: ʤʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ. / ʄ-ʚʦ ʦʩʚʽʪʠ  ̔ ʥʘʫʢʠ ʋʢʨʘʾʥʠ; 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ʂʠʾʚ: ɺʠʜʘʚʥʠʯʠʡ 

ʮʝʥʪʨ ɼʋɯʊ, 2023.  274 ʩ. 

 

 

 

 

 

ʋ ʟʙʽʨʥʠʢʫ ʥʘʚʝʜʝʥʽ ʤʘʪʝʨʽʘʣʠ ɯV ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ- ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʮʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘè. ɿʙʽʨʥʠʢ 

ʩʪʘʥʦʚʠʪʴ ʽʥʪʝʨʝʩ ʜʣʷ ʥʘʫʢʦʚʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʚʠʢʣʘʜʘʯʽʚ, ʩʪʫʜʝʥʪʽʚ, 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʩʬʝʨ ʙʽʟʥʝʩʫ, ʝʢʦʥʦʤʽʢʠ ʪʘ ɯʊ-ʽʥʜʫʩʪʨʽʾ. 

 

 

 

 

ʋɼʂ 004:[008+7+37+001+33+34] 

 

ɼʨʫʢʫʻʪʴʩʷ ʟʘ ʨʽʰʝʥʥʷʤ ɺʯʝʥʦʾ ʨʘʜʠ 

ɯʥʩʪʠʪʫʪʫ ʫʧʨʘʚʣʽʥʥʷ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʘʚʘ  

ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ 

 (ʧʨʦʪʦʢʦʣ  ̄8 ʚʽʜ 01 ʪʨʘʚʥʷ 2023 ʨ.) 

 

 

 

 

 

ʄʘʪʝʨʽʘʣʠ ʧʫʙʣʽʢʫʶʪʴʩʷ ʟʘ ʦʨʠʛʽʥʘʣʘʤʠ, ̫ ʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʘʚʪʦʨʘʤʠ. 

ɺʽʜʧʦʚʽʜʘʣʴʥ ̔ʟʘ ʚʠʧʫʩʢ ʊʢʘʯʝʥʢʦ ʆ.ɯ., ʊʢʘʯʝʥʢʦ ʂ.ʆ. 
 

 

 

 

É ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ  

ʪʘ ʪʝʭʥʦʣʦʛʽʡ, 2023 
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ʇʈʆɻʈɸʄʅʀʁ ʂʆʄɯʊɽʊ 
 

 

DR. EMANUEL STEFAN 

MARINESCU  

Director of Foreign Affairs Danubius 

University ʤ. ɻʘʣʘʪʽ, ʈʫʤʫʥʽʷ 

DR. PETUSKINAITE  

RENATA  

 

Faculty of Mathematics and Informatics, 

Vilnius University, Lithuania, ʤ. ɺʽʣʴʥʶʩ, 

ʃʠʪʚʘ 

KIMBERLY TAM  

 

Lecturer in Cyber Security, University of 

Plymouth, School of Engineering, Computing 

and Mathematics (Faculty of Science and 

Engineering), Plymouth, Great Britain, 

ʤ.ʇʣʽʤʫʪ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ 

ZOIA SHARLOVYCH,  PhD, pracownik administracyjno-biurowy, 

adiunkt, Miňdzynarodowa Akademia Nauk 

Stosowanych w ĞomŨy, Rzeczpospolita 

Polska, ʄʽʞʥʘʨʦʜʥʘ ɸʢʘʜʝʤʽʷ ʇʨʠʢʣʘʜʥʠʭ 

ʅʘʫʢ ʚ ʃʦʤʞʽ, ʈʝʩʧʫʙʣʽʢʘ ʇʦʣʴʱʘ 

ʆʈʃʆɺ ʆʃɽʂʉɯʁ  ɻʦʣʦʚʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʤʝʥʝʜʞʝʨ ʢʦʤʧʘʥʽʾ 

Microsoft, ʅʽʤʝʯʯʠʥʘ 

ɹʈɸʁʂʆɺʉʔʂɸ ʅ.ʉ.  

 

ʂʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʧʦʯʝʩʥʠʡ ʧʨʘʮʽʚʥʠʢ ʪʨʘʥʩʧʦʨʪʫ ʋʢʨʘʾʥʠ,  

ʨʝʢʪʦʨ ɼʋɯʊ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɹʋɿʄɸʂʆɺ ɺ.ɯ. 

 

ʛʦʣʦʚʘ çʉʧʽʚʪʦʚʘʨʠʩʪʚʘ ɯʊ-ʜʠʨʝʢʪʦʨʽʚ 

ʋʢʨʘʾʥʠè ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɻʈɽɹɽʅʅɯʂ ɯ.ɺ. 

 

ɼʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ  ʩʠʩʪʝʤʦʪʝʭʥʽʢʠ ʍʅʋʈɽ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʃʀʊɺʀʅ ʆ.ʉ. 

 

ʂʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, 

ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʜʝʢʘʥ 

ʌʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʤʘʪʝʤʘʪʠʢʠ ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʊʂɸʏɽʅʂʆ ʆ.ɯ. ʂʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʋɯʊ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 
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ʆʈɻɸʅɯɿɸʎɯʁʅʀʁ ʂʆʄɯʊɽʊ 
 

 

ɹʆʅʗʈ ʉ.ʄ. ɼʦʢʪʦʨ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ɼʋɯʊ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɻʆʈɹɸʅʔ ɸ.ɺ.  

 

ʂʘʥʜʠʜʘʪ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʧʝʨʰʠʡ ʧʨʦʨʝʢʪʦʨ ɼʋɯʊ, ʤ. ʂʠʾʚ, 

ʋʢʨʘʾʥʘ 

  

ʂʆɺɹɸʊʖʂ ʄ.ɺ.  ʂʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨ, ʜʠʨʝʢʪʦʨ ɯʥʩʪʠʪʫʪʫ 

ʫʧʨʘʚʣʽʥʥʷ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʘʚʘ 

ɼʋɯʊ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

 

ɿɸɺɻʆʈʆɼʅɯʁ ɺ.ɺ. ɼʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ɼʋɯʊ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʊʂɸʏɽʅʂʆ ʂ.ʆ. ʂʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʋɯʊ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʊʂɸʏɽʅʂʆ ʆ.ɸ. ʂʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ɼʋɯʊ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  
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ʐʘʥʦʚʥʽ ʢʦʣʝʛʠ! 
 

ʗ ɦʠʨʦ ʚʽʪʘʶ ʚʘʩ ʥʘ IV ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ  

çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʎʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘè! 

 

21 ʩʪʦʨʽʯʯʷ ï ʮʝ ʩʪʦʨʽʯʯʷ ʙʫʨʝʤʥʦʛʦ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ, 

ʷʢʽ ʙʝʟ ʧʝʨʝʙʽʣʴʰʝʥʥʷ ʩʪʘʶʪʴ ʦʜʥʠʤʠ ʟ ʢʣʶʯʦʚʠʭ ʜʨʘʡʚʝʨʽʚ ʨʦʟʚʠʪʢʫ ʚʩʽʭ ʩʬʝʨ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ, ʟʦʢʨʝʤʘ, ʝʢʦʥʦʤʽʢʠ, ʥʘʫʢʠ, ʦʩʚʽʪʠ, 

ʪʨʘʥʩʧʦʨʪʫ, ʢʫʣʴʪʫʨʠ.  

 

ʗ ʜʷʢʫʶ ʚʘʤ ʟʘ ʫʯʘʩʪ ɹʫ IV ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ, ʷʢʫ 

ʧʨʦʚʦʜʠʪʴ ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʨʘʟʦʤ ʽʟ 

ʽʥʰʠʤʠ ʩʧʽʚʦʨʛʘʥʽʟʘʪʦʨʘʤʠ ʪʘ ʟʘʧʨʦʰʫʶ ʜʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ ʫʢʨʘʾʥʩʴʢʠʭ ʽ ʟʘʢʦʨʜʦʥʥʠʭ ʚʯʝʥʠʭ, ʚʠʢʣʘʜʘʯʽʚ, ʘʩʧʽʨʘʥʪʽʚ, 

ʩʪʫʜʝʥʪʽʚ, ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚ ʙʽʟʥʝʩʫ, ʥʘʫʢʠ, ʦʩʚʽʪʠ ʪʘ ɯʊ-ʩʬʝʨʠ.  

 

ɿʘʧʨʦʰʫʶ ʚʘʩ ʜʦ ʧʦʜʘʣʴʰʦʾ ʩʧʽʚʧʨʘʮʽ! 

 

ɹʘʞʘʶ ʪʚʦʨʯʠʭ ʫʩʧʽʭʽʚ ʪʘ ʥʘʪʭʥʝʥʥʷ ʫ ʧʨʘʮʽ! 

 

 

ʈʝʢʪʦʨ ɼʋɯʊ       ʅʘʜʽʷ ɹʈɸʁʂʆɺʉʔʂɸ 
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ʐʘʥʦʚʥʽ ʜʨʫʟʽ! 
 

ʑʠʨʦ ʚʽʪʘʶ ʚʩʽʭ ʚʘʩ ʥʘ ʧʦʣʷʭ IV ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ  

çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʎʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘè! 

 

ʎʠʬʨʦʚʽʟʘʮʽʷ ʝʢʦʥʦʤʽʢʠ, ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʩʫʯʘʩʥʽʡ ʻʚʨʦʧʝʡʩʴʢʽʡ ʋʢʨʘʾʥʠ, ʾʾ ʝʢʦʥʦʤʽʮʽ, ʦʩʚʽʪʽ, 

ʥʘʫʮʽ ʪʘ ʩʫʧʽʣʴʩʪʚʽ ï ʮʝ ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʴʦʛʦʜʝʥʥʷ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʩʚʦʛʦ 

ʚʠʨʽʰʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ. 

 

ɼʷʢʫʶ ʚʩʽʤ ʫʯʘʩʥʠʢʘʤ  

IV ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ  

çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʎʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘè  

ʪʘ 

ʟʘʧʨʦʰʫʶ ʜʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʘʰʠʭ ʢʦʣʝʛ!  

 

ɿʘʧʨʦʰʫʶ ʚʩʽʭ ʚʘʩ ʜʦ ʧʦʜʘʣʴʰʦʾ ʧʣʽʜʥʦʾ ʩʧʽʚʧʨʘʮʽ! 

 

ɹʘʞʘʶ ʚʩʽʤ ʫʩʧʽʭʽʚ ʪʘ ʥʘʪʭʥʝʥʥʷ ʫ ʧʦʜʘʣʴʰʽʡ ʥʘʫʢʦʚʽʡ ʪʘ ʧʨʘʢʪʠʯʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ! 

 

 

ɼʝʢʘʥ ʌʘʢʫʣʴʪʝʪʫ ʫʧʨʘʚʣʽʥʥʷ ʽ ʪʝʭʥʦʣʦʛʽʡ ɼʋɯʊ            ʉʚʽʪʣʘʥʘ ɹʆʅʗʈ 
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ʐʘʥʦʚʥʽ ʫʯʘʩʥʠʢʠ,  

 

ʚʽʪʘʶ ʚʘʩ ʥʘ ɯV ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʮʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘè! 

 

ʉʧʦʜʽʚʘʶʩʷ, ʱʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʡ ʚʘʤʠ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʙʫʜʝ ʢʦʨʠʩʥʠʤ ʫ ʧʨʦʮʝʩʽ ʧʦʜʘʣʴʰʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʪʘ 

ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʨʦʟʙʫʜʦʚʠ ʽ ʮʠʬʨʦʚʽʟʘʮʽʾ ʥʘʫʢʠ, ʦʩʚʽʪʠ, ʝʢʦʥʦʤʽʢʠ ʪʘ 

ʩʫʩʧʽʣʴʩʪʚʘ ʋʢʨʘʾʥʠ. 

 

IV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʻ ʟʥʘʯʥʠʤ ʢʨʦʢʦʤ ʫ ʨʦʟʚʠʪʢʫ 

ɯʊ-ʛʘʣʫʟʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʥʘʫʢʠ, ʩʧʨʠʷʻ ʦʙʤʽʥʫ ʜʫʤʢʘʤʠ ʤʽʞ ʤʦʣʦʜʠʤʠ ʪʘ 

ʜʦʩʚʽʜʯʝʥʠʤʠ ʚʯʝʥʠʤʠ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʢʨʘʾʥʠ, ʧʽʜʪʨʠʤʫʻ ʟʚ'ʷʟʦʢ ʤʽʞ ʥʘʫʢʦʶ ʪʘ 

ʧʨʘʢʪʠʢʦʶ.  

 

ʇʨʦʚʝʜʝʥʥʷ ʢʦʥʬʝʨʝʥʮʽʾ ʻ ʚʘʞʣʠʚʦʶ ʧʦʜʽʻʶ ʚ ʞʠʪʪʽ ʥʘʫʢʦʚʦʾ ʪʘ ʦʩʚʽʪʥʴʦʾ 

ʩʧʽʣʴʥʦʪʠ ʪʘ, ʙʝʟʩʫʤʥʽʚʥʦ, ʩʧʨʠʷʪʠʤʝ ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ ʽʜʝʡ, ʨʦʟʨʦʙʦʢ ʪʘ 

ʜʦʩʷʛʥʝʥʴ.  

ɹʘʞʘʶ ʚʘʤ ʧʨʦʜʫʢʪʠʚʥʠʭ ʜʠʩʢʫʩʽʡ, ʮʽʢʘʚʠʭ ʟʥʘʡʦʤʩʪʚ ʪʘ ʥʝʟʘʙʫʪʥʽʭ ʚʨʘʞʝʥʴ! 

 

ɺʩʴʦʛʦ ʚʘʤ ʥʘʡʢʨʘʱʦʛʦ! 

 

ɼʝʢʘʥ                                                                                                ʆʢʩʘʥʘ ʃʀʊɺʀʅ 

ʌʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʘʪʝʤʘʪʠʢʠ 

ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ 
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ɿʄɯʉʊ 
ʉɽʂʎɯʗ 

çɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʉʀʉʊɽʄʀ ɺ 

ɽʂʆʅʆʄɯʎɯ, ʆʉɺɯʊɯ, ʅɸʋʎɯ ʊɸ ʊʈɸʅʉʇʆʈʊɯè. . . . . . . . .  
 

 

ɹʘʡʨʘʢʦʚʩʴʢʠʡ ɺ.ɺ., ɿʘʚʛʦʨʦʜʥʽʡ ɺ.ɺ.  

ʈɽʂʆʄɽʅɼɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ɺ ʄʋɿʀʏʅʀʍ ʉʊʈɯʄɯʅɻʆɺʀʍ 

ʉɽʈɺɯʉɸʍ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

ɹʘʨʘʥʝʥʢʦ ʖ.ɺ., ɿʘʚʛʦʨʦʜʥʷ ɻ.ɸ. 

ʇʈʆɹʃɽʄʀ ʉʀʅʍʈʆʅɯɿɸʎɯɰ ɼɸʅʀʍ ʄɯɾ ɻʆʈʀɿʆʅʊɸʃʔʅʆ 

ʈʆɿʇʆɼɯʃɽʅʀʄʀ ɽʂɿɽʄʇʃʗʈɸʄʀ ɺɽɹɼʆɼɸʊʂʋ. . . . . . . . . . . . . .  
 

ɹʝʨʝʟʽʥʩʴʢʘ ɯ.ʇ., ɿʘʚʛʦʨʦʜʥʷ ɻ.ɸ. 

ʂʈʀʇʊʆɻʈɸʌɯʏʅɯ ɸʃɻʆʈʀʊʄʀ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʉʍɽʄʀ 

ɽʃɽʂʊʈʆʅʅʆ-ʎʀʌʈʆɺʆɻʆ ʇɯɼʇʀʉʋ. . . . . . . . . . . . . . . . . . . . . . 
 

ɹʝʨʝʟʽʥʩʴʢʠʡ ʖ.ʉ., ɿʘʚʛʦʨʦʜʥʽʡ ɺ.ɺ. 

ɹɽɿʇɽʏʅɸ ʇɽʈɽɼɸʏɸ ɼɸʅʀʍ ʅɸ ʆʉʅʆɺɯ ɹʃʆʂʏɽʁʅ ʊɽʍʅʆʃʆɻɯɰ 

ETHEREUM. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

ɻʘʣʘʥ ʆ.ɺ., ɹʘʙʝʥʢʦ ʄ.ɺ., ʈʝʰʝʪʥʽʢʦʚ ʉ.ʄ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʊɽɻɸʅʆɻʈɸʌɯʏʅʀʍ ʄɽʊʆɼɯɺ ɿɸʍʀʉʊʋ 

ɯʅʌʆʈʄɸʎɯɰ ʋ ɽʃɽʂʊʈʆʅʅʀʍ ʊɽʂʉʊʆɺʀʍ ɼʆʂʋʄɽʅʊɸʍ. . . . . . .  
 

ɻʘʣʘʥ ʆ.ɺ., ɼʦʚʛʝʥʢʦ ʆ.ɺ. 

ɽʈɸ BIG DATA ï ɸʅɸʃɯʊʀʂɸ ɺɽʃʀʂʀʍ ɼɸʅʀʍ ɿʄɯʅʖɭ ɯʉʊʆʈɯʖ 

ʇʈʆɻʈɽʉʋ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

ɻʘʣʘʥ ʆ.ɺ., ɼʦʚʛʝʥʢʦ ʉ.ɺ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ɺ ʉʋʏɸʉʅʀʍ ʆʅʃɸʁʅ-

ʇʃɸʊʌʆʈʄɸʍ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

ɻʘʣʘʥ ʆ.ɺ., ʂʘʧʠʰʽʥ ɯ.ʆ. 

ɯʅʊɽʈʅɽʊ ʈɽʏɽʁ (IʦT) ʊɸ ɰʍ ɺʇʃʀɺ ʅɸ ɽʂʆʅʆʄɯʂʋ. . . . . . . . . . . .  
 

ɻʘʣʘʥ ʆ.ɺ., ʃʽʩʦʚʩʴʢʠʡ ɺ.ɭ.  
ʂɯɹɽʈɹɽɿʇɽʂɸ ʋ ʎʀʌʈʆɺɯʁ ɽʂʆʅʆʄɯʎɯ: ʇʈʆɹʃɽʄʀ ʊɸ 

ɺʀʂʃʀʂʀ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

 

 

20 

 

 

 

 

 

21 

 

 

 

23 

 

 

 

25 

 

 

 

27 

 

 

 

30 

 

 

 

 

32 
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38 

 

 

 

41 
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ɻʘʣʘʥ ʆ.ɺ., ʉʢʦʨʦʭʦʜʦʚ ʄ.ʉ. 

ʂʆʄʇ'ʖʊɽʈʅɸ ɻʈɸʌɯʂɸ ʊɸ ɺɯɿʋɸʃɯɿɸʎɯʗ ɼɸʅʀʍ ʋ 

ʇʈʆɻʈɸʄʋɺɸʅʅɯ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

ɻʘʣʘʥ ʆ.ɺ., ʌʘʜʻʻʚʘ ɼ.ɻ. 

ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ɺɯʈʊʋɸʃʔʅʆɰ ʈɽɸʃʔʅʆʉʊɯ ɼʃʗ 

ɺʀɺʏɽʅʅʗ ɺʀʑʆɰ ʄɸʊɽʄɸʊʀʂʀ. . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

ɻʦʣʦʚʘʯʫʢ ɺ.ʆ., ɿʘʚʛʦʨʦʜʥʷ ɻ.ɸ. 

ʆʇʀʉ ɹɯɿʅɽʉ-ʇʈʆʎɽʉɯɺ ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁʅʆɰ ʂʆʄʇɸʅɯɰ. . . . 
 

ɻʦʣʫʙʝʥʢʦ ʆ.ɯ., ʂʦʨʥʘʛʘ ʗ.ɯ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʉʀʉʊɽʄ ɺ 

ʊʈɸʅʉʇʆʈʊʅɯʁ ɻɸʃʋɿɯ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

ɻʨʠʮʝʥʢʦ ʉ.ʉ., ʆʚʯʘʨʫʢ ɺ.ʆ. 

ɸʅɸʃɯɿ ʇʈʆɹʃɽʄ ʈʆɿʈʆɹʂʀ ɯʅʊɽʈʅɽʊ-ʄɸɻɸɿʀʅɯɺ. . . . . . . . . . . . 
 

ɼʘʨʽʢʦʚ ɼ.ʆ., ɿʘʚʛʦʨʦʜʥʽʡ ɺ.ɺ. 

ɻɽʅɽʈɸʎɯʗ ʊɽʂʉʊʋ ɿɸ ɼʆʇʆʄʆɻʆʖ ʈɽʂʋʈɽʅʊʅʆɰ ʅɽʁʈʆʅʅʆɰ 

ʄɽʈɽɾɯ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

ɼʘʮʶʢ ɼ.ɯ., ɿʘʚʛʦʨʦʜʥʽʡ ɺ.ɺ. 

ʄɽʊʆɼʀ ʌʆʈʄʋɺɸʅʅʗ ʉʀʉʊɽʄʀ ʅɸɺʀʏʆʂ ʇɽʈʉʆʅɸɾʋ ɺ 

ɯɻʈɸʍ ɾɸʅʈʋ RPG. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

ɿʝʨʥʦʚ ʄ.ʆ., ɿʘʚʛʦʨʦʜʥʷ ɻ.ɸ. 

ɸʈʍɯʊɽʂʊʋʈɸ ʄʆɼʋʃʗ ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ ɼʃʗ 

ʆɹʏʀʉʃɽʅʅʗ ʇɽʈɽʊʀʅɯɺ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

ʂʘʨʘʩʴ ʆ.ʆ., ɿʘʚʛʦʨʦʜʥʽʡ ɺ.ɺ. 

ʄʆɾʃʀɺʆʉʊɯ ʌʈɽʄɺʆʈʂʋ LIBGDX ʗʂ ɿɸʉʆɹʋ ɼʃʗ ʈʆɿʈʆɹʂʀ 

ɯɻʆʈ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

ʂʣʠʤʝʥʢʦ ɼ.ɭ., ʊʢʘʯʝʥʢʦ ʆ.ɯ. 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ʈʆɿʈʆɹʂʀ ɺɽɹ-ʆʈɯɭʅʊʆɺɸʅʆɰ ʉʀʉʊɽʄʀ 

çʈɽʉʊʆʈɸʅè . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

ʂʦʚʘʣʴ ʈ.ɸ., ɿʘʚʛʦʨʦʜʥʷ ɻ.ɸ. 

ʆɻʃʗɼ ɿɸʉʆɹɯɺ ʈʆɿʈʆɹʂʀ ʄʋɿʀʏʅʆɻʆ ɻɽʅɽʈɸʊʆʈɸ. . . . . . . . . .  
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ʂʦʢʨʷʮʴʢʘ ʅ.ɯ., ɾʫʢ ɼ.ʆ. 

ʄɽʊʆɼʀ ʅɽʁʈʆʇʆɼɯɹʅʀʍ ʆɹʏʀʉʃɽʅʔ ʅɸ ʆʉʅʆɺɯ ʇɸʈɸʃɽʃʔʅʆ-

ɯɭʈɸʈʍɯʏʅʀʍ ʉʊʈʋʂʊʋʈ. . . . . . . . . . . . . . . . . . . . . . .  
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ʂʫʮʝʥʢʦ ɭ.ʄ., ʆʚʯʘʨʫʢ ɯ.ɺ. 
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ʃʝʙʝʜʠʢ ʃ.ɺ. 

ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɻʆʊʆɺʂʀ ʄɸʁɹʋʊʅɯʍ 

ʇɽɼɸɻʆɻɯɺ ɿɸʂʃɸɼɯɺ ʇʆɿɸʐʂɯʃʔʅʆɰ ʆʉɺɯʊʀ. . . . . . . . . . . . . . . .  
 

ʃʝʤʝʰʢʦ ɸ.ɺ., ɻʘʣʝʪʘ ɺ.ʉ. 

ʅʆʉɯɰ ɿɹɽʈɽɾɽʅʅʗ ɯʅʌʆʈʄɸʎɯɰ. ɿɹɽʈɽɾɽʅʅʗ ɯʅʌʆʈʄɸʎɯɰ ʅɸ 
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ʃʝʤʝʰʢʦ ɸ.ɺ., ʂʽʨʶʰʠʥ ɺ.ʆ. 

ʈɯɿʅʀʎʗ ʄɯɾ VPS-ʉɽʈɺɽʈʆʄ ʊɸ ʌɯɿʀʏʅʀʄ ʉɽʈɺɽʈʆʄ. . . . . . . . 
 

ʃʦʜʠʛʽʥ ɸ.ʆ., ɻʣʫʰʘʢ ʆ.ʄ. 
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ʄʝʣʴʥʠʢʦʚ ʆ.ʖ., ɼʝʥʠʩʝʥʢʦ ɺ.ʆ. 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ɼʃʗ ʈʆɿʈɸʍʋʅʂʋ ʃɯʉʀʉʊʆʉʊɯ ʊɸ 

ʆɹʈʆɹʃɽʅʅʗ ɯʅʌʆʈʄɸʎɯɰ ʇʈʆ ʃɯʉʆɺɯ ʅɸʉɸɼɾɽʅʅʗ. . . . . . . . . .  
 

ʄʝʣʴʥʠʢʦʚ ʆ.ʖ., ʂʘʥʽʰʝʚ ɺ.ʆ. 

ʉʀʉʊɽʄɸ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ɼʃʗ ɺʀʗɺʃɽʅʅʗ 

ɸʅʆʄɸʃɯʁ ɺʀɿʅɸʏɽʅʅʗ ʂʆʃʔʆʈɯɺ. . . . . . . . . . . . . . . . . . . . . . . . . 
 

ʄʝʣʥɹʠʢʦʚ ʆ.ʖ., ʂʘʧʝʣʝʱʫʢ ɸ.ʆ. 

ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏɯ ʊɸ ʇʈʆɭʂʊ ɸʈʍɯʊɽʂʊʋʈʀ ʉʀʉʊɽʄʀ ɼʃʗ 

ʂʃɸʉʀʌɯʂɸʎɯɰ ʂʈɽʄɯʅʅʀʍ ɺʀʈʆɹɯɺ ɽʇʆʍʀ ʅɽʆʃɯʊʋ ɿɸ 

ɼʆʇʆʄʆɻʆʖ ɿɻʆʈʊʅʀʍ ʅɽʁʈʆʄɽʈɽɾ. . . . . . . . . . . . . . . . . . . . . .  
 

ʄʝʣʴʥʠʢʦʚ ʆ.ʖ., ʂʦʟʫʙ ɼ.ʉ. 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ɼʃʗ ʄʆʅɯʊʆʈʀʅɻʋ ɺɸʂʎʀʅɸʎɯɰ ʊɸ 

ʆʎɯʅʖɺɸʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʇʈʆʊʀɽʇɯɼɽʄɯʏʅʀʍ ɿɸʍʆɼɯɺ. . .  
 

ʄʠʩʴʢʦ ɸ.ɸ., ʆʚʯʘʨʫʢ ɯ.ɺ. 

ʈʆɿʈʆɹʂɸ ʉʀʉʊɽʄʀ ʆɹʃɯʂʋ ɸɹɯʊʋʈɯɭʅʊɯɺ. . . . . . . . . . . . . . . . . . .  
 

ʅʘʩiʨʦʚ ʖ.ʈ., ʆʚʯʘʨʫʢ ɯ.ɺ. 

ʆʇʊʀʄɯɿɸʎɯʗ ʈɽɿɽʈɺʅʆɻʆ ʂʆʇɯʖɺɸʅʅʗ ɹɸɿ ɼɸʅʀʍ. . . . . . . . . . 
 
ʅʦʚʽʢʦʚ ɺ.ʉ., ʆʚʯʘʨʫʢ ɯ.ɺ. 

ʉʀʉʊɽʄɸ ʊɽʉʊʋɺɸʅʅʗ  ʂɺɸʃɯʌɯʂɸʎɯɰ  ʇʈɸʎɯɺʅʀʂɯɺ. . . . . . . . .  
 

ʉʘʚʯʫʢ ʄ.ʖ., ɿʘʚʛʦʨʦʜʥʽʡ ɺ.ɺ. 

ɸʈʍɯʊɽʂʊʋʈɸ ʉʀʉʊɽʄʀ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɻʆ ʇʈʆɽʂʊʋɺɸʅʅʗ 

ɹʆʈʊʆɺʆɻʆ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ. . . . . . . . . . . . . . . . . .  
 

ʉʽʜʝʥʢʦʚ ɻ.ɻ., ɿʘʚʛʦʨʦʜʥʷ ɻ.ɸ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼʋ ɸʅɸʃɯɿʋ ɼɽʈɽɺɸ ɺɯɼʄʆɺ ɼʃʗ ʆʎɯʅʂʀ 

ʅɸɼɯʁʅʆʉʊɯ ɺɽɹʉɸʁʊɯɺ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

ʉʣʽʞʝʚʩʴʢʠʡ ʆ.ʄ., ʄʫʭʽʥ ɺ.ɭ. 

ɸʅɸʃɯɿ ɿɸʉʆɹɯɺ ʊɸ ʄɽʊʆɼɯɺ ɸɺʊʆʄɸʊʀɿɸʎɯɰ 

ʂʆʈʆʊʂʆʉʊʈʆʂʆɺʆɻʆ ʇʈʆɻʅʆɿʋɺɸʅʅʗ. . . . . . . . . . . . . . . . . . . . . 
 

ʉʪʨʝʣʴʥʽʢʦʚ ɺ.ʖ. 

ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʅɸɺʏɸʅʅʗ ʅɸ ʂʋʈʉɸʍ 
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ʊʝʨʝʱʝʥʢʦ ɼ.ʉ., ʆʚʯʘʨʫʢ ɯ.ɺ. 

ɿɸʍʀʉʊ ʇɽʈʉʆʅɸʃʔʅʀʍ ɼɸʅʀʍ . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

ʊʢʘʯʝʥʢʦ ʂ.ʆ., ɯʩʘʯʝʥʢʦ ɹ.ʆ. 

ɽʃɽʄɽʅʊʀ ɻɽʁʄɯʌɯʂɸʎɯɰ ʋ ɺɽɹɼʀɿɸʁʅɯ. . . . . . . . . . . . . . . . . . . . . 
 

Tkachenko K.O. 

KNOWLEDGE MANAGEMENT SYSTEM IN THE FORMATION OF 

PERSONNEL COMPETENCES IN THE TRANSPORT INDUSTRY: 

ONTOLOGICAL APPROACH. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

ʊʢʘʯʝʥʢʦ ʂ.ʆ., ɹʦʣʷʯʝʚʝʮʴ ʗ.ʖ. 

ʉʋʏɸʉʅɯ ʊɽʍʅʆʃʆɻɯɰ ʈʆɿʈʆɹʂʀ ɺɽɹɼʆɼɸʊʂɯɺ: ʉʊɸʅ ʊɸ 

ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

ʊʢʘʯʝʥʢʦ ʂ.ʆ., ɹʦʥʜʘʨ ɺ.ʖ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ NODE.JS ɯ MONGODB ɼʃʗ ʈʆɿʈʆɹʂʀ 

ʄɸʉʐʊɸɹʆɺɸʅʀʍ ɯ ɺʀʉʆʂʆʇʈʆɼʋʂʊʀɺʅʀʍ ɺɽɹʉɸʁʊIɺ. . . . . . 
 

ʊʢʘʯʝʥʢʦ ʂ.ʆ., ɻʨʠʙʦʢ ʆ.ɺ. 

ʆʅʊʆʃʆɻɯʏʅʀʁ ʇɯɼʍɯɼ ɼʆ ʈʆɿʈʆɹʂʀ ɺɽɹ-ʆʈɯɭʅʊʆɺɸʅʀʍ 

ʉʀʉʊɽʄ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

ʊʢʘʯʝʥʢʦ ʂ.ʆ., ʇʘʨʭʦʤʝʥʢʦ ʈ.ɺ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʆʅʊʆʃʆɻɯʁ ɼʃʗ ʈʆɿʈʆɹʂʀ ʂʆʅʊɽʅʊʋ 

ʄɽʈɽɾɽɺʆɻʆ ʈɽʉʋʈʉʋ ʊʈɸʅʉʇʆʈʊʅʆɰ ɻɸʃʋɿɯ. . . . . . . . . . . . . . .  
 

ʊʢʘʯʝʥʢʦ ʂ.ʆ., ʎʘʨʝʥʦʢ ɯ.ʄ. 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ʈʆɿʈʆɹʂʀ  ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɰ ʅɸɺʏɸʃʔʅʆɰ 

ʉʀʉʊɽʄʀ ɿ ɽʃɽʄɽʅʊɸʄʀ ɻɽʁʄɯʌɯʂɸʎɯɰ. . . . . . . . . . . . . . . . . . . . .  
 

ʊʢʘʯʝʥʢʦ ʆ.ɸ., ɺʦʣʦʭʦʥʝʥʢʦ ɹ.ʖ. 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ʈʆɿʈʆɹʂʀ ʊɸ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ ɺ ʉɯʃʔʉʔʂʆʄʋ ɻʆʉʇʆɼɸʈʉʊɺɯ. . .  
 

ʊʢʘʯʝʥʢʦ ʆ.ɸ., ɻʥʘʪʶʢ ʄ.ɺ. 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ɸɺʊʆʄɸʊʀɿɸʎɯɰ ɹɯɿʅɽʉ-ʇʈʆʎɽʉɯɺ ʆɹʃɯʂʋ ʊɸ 

ʇʈʆɼɸɾʋ ʊʆɺɸʈɯɺ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

ʊʢʘʯʝʥʢʦ ʆ.ɸ., ɻʦʥʯʘʨʝʥʢʦ ɼ.ʉ. 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ʈʆɿʈʆɹʂʀ DESKTOP-ʄɽʉɽʅɼɾɽʈɸ. . . . . . . . . . . .  
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ʊʢʘʯʝʥʢʦ ʆ.ɸ., ʊʠʰʫʨʘ ʆ.ʄ. 

ʉʀʉʊɽʄɸ çʂɸɺôʗʈʅʗè ï ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʂɽʈʋɺɸʅʅʗ ʂɸʉʆʖ ɺ ʉʌɽʈɯ ʇʆʉʃʋɻ. . . . . . . . . . . . . . . . . . . . . . . .  
 

ʊʢʘʯʝʥʢʦ ʆ.ɸ., ʗʢʠʤʝʥʢʦ ɺ.ʖ. 

ɹʈʆʂɽʈʀ ʇʆɺɯɼʆʄʃɽʅʔ ʋ ɺʀʉʆʂʆʅɸɺɸʅʊɸɾɽʅʀʍ ʉʀʉʊɽʄɸʍ 

 

ʊʢʘʯʝʥʢʦ ʆ.ɯ., ɼʝʣʘʥʪ ʆ.ʆ. 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ɸʅɸʃɯɿʋ ʊɽʂʉʊɯɺ ɯɿ ɺʍɯɼʅʆʖ ʌɯʃʔʊʈɸʎɯɭʖ ʋ 

ʉʀʉʊɽʄɯ çLING. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

ʊʢʘʯʝʥʢʦ ʆ.ɯ., ɿʫʻʥʢʦ ʆ.ɯ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʊʈɸʅʉʌʆʈʄɽʈɯɺ ɼʃʗ ʆɹʈʆɹʂʀ ʇʈʀʈʆɼʅʆɰ 

ʄʆɺʀ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

ʊʢʘʯʝʥʢʦ ʆ.ɯ., ʂʦʚʘʣʴʯʫʢ ʄ.ɺ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɸʃɻʆʈʀʊʄɯɺ ʂʃɸʉʊɽʈʀɿɸʎɯɰ ɼʃʗ 

ɿɸɹɽɿʇɽʏɽʅʅʗ ɽʌɽʂʊʀɺʅʆɻʆ ʇʆʐʋʂʋ ʇɸʈʂʆʄɯʉʎʔ ʋ ʄɯʉʊɯ. .  
 

ʊʢʘʯʝʥʢʦ ʆ.ɯ., ʊʢʘʯʝʥʢʦ ʂ.ʆ., ʎʫʨʘ ɺ.ɺ. 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ɺɯʄ-ʆʅʊʆʃʆɻɯʁ ʇʈʀ ʈʆɿʈʆɹʎɯ 

ɯʅʊɽʃɽʂʊʋɸʃʔʅʀʍ ʉʀʉʊɽʄ ʅɸ ɹʋɼɯɺʅʀʎʊɺɯ. . . . . . . . . . . . . . . .  
 

ʊʠʭʦʥʢʦʚ ɯ.ɼ., ʆʚʯʘʨʫʢ ɯ.ɺ. 

ʌʈɽʁʄɺʆʈʂ ɼʃʗ ɺʀʉʆʂʆʅɸɺɸʅʊɸɾɽʅʀʍ ɺɽɹɼʆɼɸʊʂɯɺ. . . . . .  
 

ʗʢʠʤʝʥʢʦ ɯ.ɸ., ɿʘʚʛʦʨʦʜʥʷ ɻ.ɸ. 

ɺɿɸɭʄʆɿɺôʗɿʆʂ ʄɯɾ ʆɹʈɸɿɸʄʀ ʊɸ ʂʆʅʊɽʁʅɽʈɸʄʀ ʋ 

ʊɽʍʅʆʃʆɻɯɰ ʂʆʅʊɽʁʅɽʈʅʆɰ ɺɯʈʊʋɸʃɯɿɸʎɯɰ. . . . . . . . . . . . . . . . . .  
 

ʗʩʴʢʦʚ ʅ.ɺ., ɿʘʚʛʦʨʦʜʥʽʡ ɺ.ɺ. 

ɯɻʈʀ ɿ ʄɸʊɽʄɸʊʀʏʅʆʖ ʄʆɼɽʃʃʖ. . . . . . . . . . . . . . . . . . . . . . . .  
 

 

ʉɽʂʎɯʗ 

çʄʆɼɽʃʖɺɸʅʅʗ ʉʂʃɸɼʅʀʍ ʇʈʆʎɽʉɯɺ ɯ ʉʀʉʊɽʄ ɺ 

ɽʂʆʅʆʄɯʎɯ, ʆʉɺɯʊɯ, ʅɸʋʎɯ ʊɸ ʊʈɸʅʉʇʆʈʊɯè. . . . . . . . .  
 

 

ɸʢʽʤʦʚʘ ʅ.ʉ., ʗʥʯʝʚʘ ʃ.ʄ. 

ʊɽʆʈɽʊʀʏʅɯ ʆʉʅʆɺʀ ʄʆɼɽʃʖɺɸʅʅʗ ʇʈʀ ɼʆʉʃɯɼɾɽʅʅɯ 

ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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ɹʦʥʷʨ ʉ.ʄ., ɻʦʣʫʙʝʥʢʦ ʆ.ɯ. 

ʈɽʂʆʄɽʅɼɸʎɯɰ ʇʆ ʆʇʊʀʄɯɿɸʎɯɰ ʆʇɽʈɸʎɯʁ ɺ ʃɸʅʎʖɻɸʍ 

ʇʆʉʊɸʏɸʅʅʗ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

ɻʦʣʫʙʝʥʢʦ ʆ.ɯ., ʇʽʜʤʦʛʠʣʴʥʠʡ ʆ.ʆ. 

ʉʊɸʅɼɸʈʊʀɿɸʎɯʗ ɼɸʅʀʍ ʌɯʅɸʅʉʆɺʀʍ ʏɸʉʆɺʀʍ ʈʗɼɯɺ ɼʃʗ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɺ ʇʈʆʎɽʉɯ ʅɸɺʏɸʅʅʗ ʅɽʁʈʆʅʅʆɰ ʄɽʈɽɾɯ. . . 
 

ɼʽʜʘ ɻ.ɸ. 

ʇʈʆʌɽʉɯʁʅʀʁ ʉɸʄʆʈʆɿɺʀʊʆʂ ʆʉʆɹʀʉʊʆʉʊɯ ʉʊʋɼɽʅʊɸ 

ʄɽɼʀʏʅʆɻʆ ʂʆʃɽɼɾʋ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

ʂʘʱʝʥʘ ʅ.ɹ., ɺʘʮ ʆ.ɯ. 

ʄʆɼɽʃʖɺɸʅʅʗ ʗʂ ɯʅʉʊʈʋʄɽʅʊ ʋʇʈɸɺʃɯʅʅʗ ʊʆɺɸʈʆʈʋʍʆʄ ɺ 

ʈʀʊɽʁʃɯ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

ʂʠʩʣʶʢ ɾ.ʄ. 

ʇʆʅʗʊʊʗ ʊɸ ʉʋʊʅɯʉʊʔ ʉʆʎɯɸʃʔʅʆ-ʇɽɼɸɻʆɻɯʏʅʆɻʆ ʊʈɽʅɯʅɻʋ 

ʇʈʀ ʈʆɹʆʊɯ ɿ ʇɯɼʃɯʊʂɸʄʀ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

ʄʘʥʞʦʩ ʊ.ɺ., ʄʝʣʴʥʠʢ ʆ.ʆ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʂʆʄʇᾷʖʊɽʈʅʆɰ ɸʃɻɽɹʈʀ ʇʈʀ ɺʀɺʏɽʅʅɯ 

ʄɽʊʆɼɯɺ ʆʇʊʀʄɯɿɸʎɯɰ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

ʆʚʯʘʨʫʢ ɯ.ɺ., ʂʦʪʝʥʢʦ ʄ.ʆ. 
ɺʀʂʆʈʀʉʊɸʅʅʗ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ɼʃʗ ɸʅɸʃɯɿʋ 

ʈʀʅʂʆɺʀʍ ʊɽʅɼɽʅʎɯʁ ʊɸ ʇɽʈɽɼɹɸʏɽʅʅʗ ɿʄɯʅ ɺ ɹɯɿʅɽʉ-

ʉɽʈɽɼʆɺʀʑɯ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   
 

ʆʚʯʘʨʫʢ ɯ.ɺ., ʆʚʯʘʨʫʢ ɺ.ʆ. 

ɼɽʗʂɯ ʇʀʊɸʅʅʗ ʑʆɼʆ ʉʀʉʊɽʄ ɯʅɾɽʅɽʈʅʆɻʆ ɸʅɸʃɯɿʋ. . . . . . .  
 

ʉʽʜʷʢʽʥʘ ɸ.ʆ., ʆʚʯʘʨʫʢ ɯ.ɺ. 

ʄɸʊɽʄɸʊʀʏʅɯ ɸʉʇɽʂʊʀ ɼʃʗ ʄʆɼɽʃʖɺɸʅʅʗ ɻʈʀ ʉʋɼʆʂʋ. . . .  
 

ʉʦʩʥʦʚʠʡ ɺ.ʆ. 

ɺɼʆʉʂʆʅɸʃɽʅʅʗ ɸʃɻʆʈʀʊʄɯʏʅʀʍ ʇʈʆʎɽɼʋʈ ɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʅɽʁʈʆʅʅʀʍ ʄɽʈɽɾ. . . . . . . . . . . . . . . . . . . . . .  
 

ʊʢʘʯʝʥʢʦ ʆ.ɯ., ʐʠʷʥ ʗ.ɸ. 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ʄʆɼɽʃʖɺɸʅʅʗ ʇʆɺɽɼɯʅʂʀ ʉʇʆɾʀɺɸʏɯɺ ʊɸ 

ɺʇʃʀɺʋ ʄɸʈʂɽʊʀʅɻʆɺʀʍ ʉʊʈɸʊɽɻɯʁ ʅɸ ʇʈʆɼɸɾɯ ʇʈʆɼʋʂʊɯɺ 
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ʊʢʘʯʝʥʢʦ ʆ.ʄ., ʉʦʨʦʢʽʥ ɼ.ɺ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ɹɸɻɸʊʆʈɯɺʅɽɺʆɻʆ 

ʄʆɼɽʃʖɺɸʅʅʗ ʉʂʃɸɼʅʀʍ ʉʀʉʊɽʄ. . . . . . . . . . . . . . . . . . . . . . . .  
 

ʏʘʧʣʽʥʩʴʢʠʡ ʖ.ʇ. 

ʇʈɽʎɽɼɽʅʊʀ ɺ ʇʈʀʁʅʗʊʊɯ ʈɯʐɽʅʔ ʅɸ ʆʉʅʆɺɯ ʉʀʉʊɽʄʅʆɰ 

ʆʇʊʀʄɯɿɸʎɯɰ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

ʐʝʚʯʫʢ ɺ.ʆ. 

ʂʆʅʂʋʈɽʅʊʆɿɼɸʊʅɯʉʊʔ ɯ ʂʆʅʂʋʈɽʅʊʆʉʇʈʆʄʆɾʅɯʉʊʔ: 

ɺɯɼʄɯʅʅɯʉʊʔ ʇʆʅʗʊʔ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

 

ʉɽʂʎɯʗ 

çʎʀʌʈʆɺɸ ɽʂʆʅʆʄɯʂɸ ɺ ʋʂʈɸɰʅɯ ʊɸ ʉɺɯʊɯè. . . . . . . . . .  
 

 
ɸʥʜʨʻʻʚʘ ʆ.ɺ., ʂʽʚʘʣʦ ɼ.ʉ. 

ʇʃɸʊɯɾʅɯ ʉʀʉʊɽʄʀ ɺ ʋʂʈɸɰʅɯ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

ɸʥʜʨʻʻʚʘ ʆ.ɺ., ʄʝʣʘʭ ɺ.ɸ. 

ɼʆʉʃɯɼɾɽʅʅʗ  ʈʀʅʂʋ ʂɸʈʊʂʆɺʀʍ ʇʈʆɼʋʂʊɯɺ ʋʂʈɸɰʅʀ. . . . . . 
 

ɹʘʟʠʣʶʢ ɸ.ɺ., ɸʥʪʦʥʝʥʢʦ ʅ.ɺ. 

ɺʇʃʀɺ ʎʀʌʈʆɺʀʍ ʊʈɸʅʉʌʆʈʄɸʎɯʁ ʅɸ ɹɯɿʅɽʉ-ʄʆɼɽʃɯ 

ʉʋʏɸʉʅʀʍ ʇɯɼʇʈʀɭʄʉʊɺ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 
ɺʣʘʩʦʚʘ ɺ.ʇ. 

ʎʀʌʈʆɺɸ ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɯʅʅʗ ɺɯɼɹʋɼʆɺʆʖ ʊʈɸʅʉʇʆʈʊʅʆɰ 

ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ʋʂʈɸɰʅʀ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

ɼʤʠʪʨʝʥʢʦ ɯ.ɺ. 

ɸɺʊʆʄɸʊʀɿɸʎɯʗ ʇʈʆɺɽɼɽʅʅʗ ʑʆʈɯʏʅʆɰ ɯʅɺɽʅʊɸʈʀɿɸʎɯɰ ʊɸ 

ʇɽʈɽʄɯʑɽʅʅʗ ʄɸʊɽʈɯɸʃʔʅʀʍ ʎɯʅʅʆʉʊɽʁ ʄɯɾ ʄɸʊɽʈɯɸʃʔʅʆ-

ɺɯɼʇʆɺɯɼɸʃʔʅʀʄʀ ʆʉʆɹɸʄʀ ɺ ʋʄʆɺɸʍ ɺɯɼɼɸʃɽʅʆɰ ʈʆɹʆʊʀ 

ʊɸ ʊɽʈʀʊʆʈɯɸʃʔʅʆ ʈʆɿʇʆɼɯʃɽʅʆɰ ʂʆʄʇɸʅɯɰ. . . . . . . . . . . . . . . .  
 

ʂʘʨʧʝʥʢʦ ʆ.ʆ., ɭʨʤʘʢʦʚ ʄ.ɸ. 

ʂʆʈʇʆʈɸʊʀɺʅɸ ʉʆʎɯɸʃʔʅɸ ɺɯɼʇʆɺɯɼɸʃʔʅɯʉʊʔ ʗʂ ʏʀʅʅʀʂ 

ʉʊɸʃʆɻʆ ʈʆɿɺʀʊʂʋ ʇɯɼʇʈʀɭʄʉʊɺ ʋʂʈɸɰʅʀ. . . . . . . . . . . . . . . . . 
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ʂʦʚʙʘʪʶʢ ʄ.ɺ., ʈʻʟʥʽʢ ɺ.ɯ. 

ʎʀʌʈʆɺɸ ɽʂʆʅʆʄɯʂɸ ɺ ʄɯɾʅɸʈʆɼʅʆʄʋ ɹɯɿʅɽʉɯ: 

ʄʆɾʃʀɺʆʉʊɯ ɯ ʇɽʈʉʇɽʂʊʀɺʀ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

ʂʦʚʙʘʪʶʢ ɻ.ʆ. 

ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ʎʀʌʈʆɺʆɰ ʊʆʈɻɯɺʃɯ. . . . . . . . . . . . . . . .  
 

ʂʦʚʦʚʘ ɯ.ʉ., ɻʦʣʦʚʘʥʴ ʊ.ɺ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʉʋʏɸʉʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺ ɹɽɿɻʆʊɯɺʂʆɺʀʍ 

ʈʆɿʈɸʍʋʅʂɸʍ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

ʃʝʚʢʦʚʝʮʴ ʅ.ʇ. 

ɽʃɽʂʊʈɃʅʅɸ ʂɃʄɽʈʎɯʗ ɺ ʋʂʈɸɰʅɯ. . . . . . . . . . . . . . . . . . . . . . . . . .  
 

Liudmyla Vilchynska 

PORčWNANIE PLONOWANIA 4 ODMIAN ŧYTA OZIMEGO 

MIESZANCOWEGO Z 4 ODMIANAMI ŧYTA POPULACYJNEGO. . . . . 
(ʇʆʈɯɺʅʗʅʅʗ ʋʈʆɾɸʁʅʆʉʊɯ 4 ɻɯɹʈʀɼɯɺ ʆɿʀʄʆɻʆ ʉʆʈʊɯɺ ɾʀʊɸ 

ɿ 4 ʇʆʇʋʃʗʎɯʁʅʀʄʀ ʉʆʈʊɸʄʀ ɾʀʊɸ). . . . . . . . . . . . . . . .  
 

ʄʘʢʘʨʝʥʢʦ ʊ.ɯ. 

ʄɽʅɽɼɾʄɽʅʊ ʎʀʌʈʆɺʆɻʆ ʇʆʂʆʃɯʅʅʗ: ʂʆʄʇɽʊɽʅʎɯɰ 

ʄɸʁɹʋʊʅɯʍ ʄɽʅɽɼɾɽʈɯɺ ʊɸ ʇɯɼɻʆʊʆɺʂɸ ʉʇɽʎɯɸʃɯʉʊɯɺ. . . . . .  

 
ʆʛʨʝʥʠʯ ʖ.ʆ., ɿʘʡʮʝʚ ɭ.ɸ. 

ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʎʀʌʈʆɺɯɿɸʎɯɰ ɽʂʆʅʆʄɯʂʀ ʅɸ 

ʂʆʅʂʋʈɽʅʊʆʉʇʈʆʄʆɾʅɯʉʊʔ ʇɯɼʇʈʀɭʄʉʊɺ . . . . . . . . . . . . . . . . 
 
ʇʘʩʝʥʯʫʢ ʇ.ɺ. 

ʉʂʃɸɼʆɺɯ ʎʀʌʈʆɺʆɰ ɹɽɿʇɽʂʀ ʇɯɼʇʈʀɭʄʉʊɺɸ. . . . . . . . . . . . . . .  

 
ʇʨʦʩʢʫʨʽʥʘ ʄ.ʆ. 

ʉʋʏɸʉʅɯ ʊɽʅɼɽʅʎɯɰ ʎʀʌʈʆɺʆɰ ʂʆʈʇʆʈɸʊʀɺʅʆɰ ʂʋʃʔʊʋʈʀ. . . . 

 
ʉʪʨʽʣʦʢ ɯ.ɯ. 

ʊʈɸʅʉʌʆʈʄɸʎɯʗ ʄɯɾʅɸʈʆɼʅʆɰ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ɼɯʗʃʔʅʆʉʊɯ: 

ʅʆɺɯ ɺʀʂʃʀʂʀ ʊɸ ʄʆɾʃʀɺʆʉʊɯ ɼʃʗ ɯʅʌʆʈʄɸʎɯʁʅʆ-

ɸʅɸʃɯʊʀʏʅʆɰ ɻɸʃʋɿɯ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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ʊʨʘʯ ʖ.ɺ. 

ChatGPT ɺ ʆʉɺɯʊɯ ɯ ʅɸʋʎɯ: ʇɽʈɽɺɸɻʀ, ʈʀɿʀʂʀ ʊɸ ʄʆɾʃʀɺʆʉʊɯ 

ɼʃʗ ɺɼʆʉʂʆʅɸʃɽʅʅʗ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 

ʍʘʨʯʫʢ ʆ.ɻ., ʂʨʠʢʫʥ ɸ.ɺ. 

ɸɼɸʇʊʀɺʅɽ ʋʇʈɸɺʃɯʅʅʗ ʗʂ ɿɸʉɯɹ ɺɽɼɽʅʅʗ ɹɯɿʅɽʉʋ ʊɸ 

ʈʆɿʐʀʈɽʅʅʗ ʄʆɾʃʀɺʆʉʊɽʁ ɼʃʗ ʈʆɿɺʀʊʂʋ ʇɯɼʇʈʀɭʄʉʊɺɸ. . 
 

ʏʫʤʘʢ ʇ.ʆ., ʂʫʟʴʤʝʥʢʦ ʆ.ʄ. 

ɻʃʆɹɸʃʔʅɯ ʇʈʆɹʃɽʄʀ ʉʋʏɸʉʅʆʉʊɯ ɺ ʂʆʅʊɽʂʉʊɯ ʋʂʈɸɰʅʀ . . . . 
 

ʐʝʚʯʝʥʢʦ ʅ.ʖ., ʃʘʪʠʰʝʚʘ ʆ.ɺ. 

ɺʇʈʆɺɸɼɾɽʅʅʗ ERP-ʉʀʉʊɽʄʀ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɯ ɺ ʂʆʅʊɽʂʉʊɯ 

ɽʌɽʂʊʀɺʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ ɯʊ-ʇʈʆɭʂʊʆʄ. . . . . . . . . . . . . . . . . . .  
 

ʐʢʣʷʨ ɺ.ɺ., ʇʻʪʫʭʦʚ ɸ.ʉ. 

ʎʀʌʈʆɺɸ ʊʈɸʅʉʌʆʈʄɸʎɯʗ ɿʆɺʅɯʐʅʔʆɽʂʆʅʆʄɯʏʅʆɰ 

ɼɯʗʃʔʅʆʉʊɯ ʗʂ ʏʀʅʅʀʂ ʂʆʅʂʋʈɽʅʊʆʉʇʈʆʄʆɾʅʆʉʊɯ 

ʇɯɼʇʈʀɭʄʉʊɺɸ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

ʐʫʣʷʨʝʥʢʦ ʉ.ʄ., ʇʨʠʤʘʯʝʥʢʦ ʆ.ɺ. 

ɽʃɽʂʊʈʆʅʅɽ ɸɼʄɯʅɯʉʊʈʋɺɸʅʅʗ ʇʆɼɸʊʂɯɺ ʊɸ ɿɹʆʈɯɺ ɺ 

ʋʂʈɸɰʅɯ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 

ʗʱʠʰʠʥʘ ɯ.ɺ., ɹʦʜʥʘʨʯʫʢ ʊ.ʃ. 

ʉʋʇɽʈɽʏʃʀɺɯʉʊʔ ɺʇʃʀɺʋ ʎʀʌʈʆɺɯɿɸʎɯɰ ʅɸ ʉʆʎɯɸʃʔʅʋ 

ʉʌɽʈʋ..  
 

ʃʽʩʢʽʥ ɺ.ʆ., ɿʘʚʛʦʨʦʜʥʽʡ ɺ.ɺ.  

ʇɯɼʍʆɼʀ ʇʆɹʋɼʆɺʀ ʅɽʁʈʆʅʅʆɰ ʄɽʈɽɾɯ ʅɸ ʆʉʅʆɺɯ 

ɿʈʆʉʊɸʖʏʆɰ ʇɯʈɸʄɯɼɸʃʔʅʆɰ ʉʊʈʋʂʊʋʈʀ. . . . . . . . . . . . . . . . . . . .  
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çɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʉʀʉʊɽʄʀ ɺ 

ɽʂʆʅʆʄɯʎɯ, ʆʉɺɯʊɯ, ʅɸʋʎɯ ʊɸ ʊʈɸʅʉʇʆʈʊɯè 
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ʋɼʂ 004 

ɹʘʡʨʘʢʦʚʩʴʢʠʡ ɺ.ɺ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʘʚʛʦʨʦʜʥʽʡ ɺ.ɺ., 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʈɽʂʆʄɽʅɼɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ɺ ʄʋɿʀʏʅʀʍ ʉʊʈɯʄɯʅɻʆɺʀʍ 

ʉɽʈɺɯʉɸʍ 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʟ ʥʝʙʫʚʘʣʦʶ ʰʚʠʜʢʽʩʪʶ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʮʠʬʨʦʚʠʭ ʥʦʩʽʷʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʤʫʟʠʢʠ. ʑʦʙ ʜʦʧʦʤʦʛʪʠ 

ʩʣʫʭʘʯʘʤ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʫ ʨʽʟʥʦʤʘʥʽʪʪʽ ʤʫʟʠʢʠ ʩʝʨʚʽʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʝʢʦʤʝʥʜʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ï ʚʦʥʠ ʘʥʘʣʽʟʫʶʪʴ ʤʫʟʠʯʥʽ ʫʧʦʜʦʙʘʥʥʷ ʩʣʫʭʘʯʽʚ ʪʘ 

ʧʽʜʙʠʨʘʶʪʴ ʧʽʩʥʽ, ʷʢʽ ʤʘʶʪʴ ʾʤ ʩʧʦʜʦʙʘʪʠʩʷ. 

ʇʨʠ ʮʴʦʤʫ ʙʽʣʴʰʽʩʪʴ ʤʫʟʠʯʥʠʭ ʩʝʨʚʽʩʽʚ ʬʦʨʤʫʻ ʨʝʢʦʤʝʥʜʘʮʽʾ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ 

ʫʧʦʜʦʙʘʥʥʷʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʘʜʘʥʽ, ʱʦ ʦʧʠʩʫʶʪʴ ʤʫʟʠʢʫ: 

ʚʠʢʦʥʘʚʝʮʴ, ʥʘʟʚʘ ʘʣʴʙʦʤʫ, ʞʘʥʨ, ʝʥʝʨʛʽʡʥʘ ʯʠ ʩʧʦʢʽʡʥʘ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʯʠ 

ʚʦʢʘʣʴʥʘ ʪʦʱʦ [1]. ʈʦʟʛʣʷʥʫʪʦ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʜʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʤʫʟʠʯʥʠʭ ʫʧʦʜʦʙʘʥʴ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʪʨʽʤʽʥʛʦʚʠʭ ʩʝʨʚʽʩʽʚ. 

ʈʝʢʦʤʝʥʜʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʻ ʧʽʜʚʠʜʦʤ ʩʠʩʪʝʤʠ ʬʽʣʴʪʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ 

ʥʘʤʘʛʘʻʪʴʩʷ ʧʝʨʝʜʙʘʯʠʪʠ çʨʝʡʪʠʥʛè, ʷʢʠʡ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʜʘʪʠ ʦʙ'ʻʢʪʫ. 

ʈʝʢʦʤʝʥʜʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ, ʘʣʝ ʥʘʡʙʽʣʴʰ 

ʚʽʜʦʤʽ ʬʦʨʤʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʚʽʜʝʦ- ʽ ʤʫʟʠʯʥʠʭ ʩʝʨʚʽʩʽʚ, ʪʘʢʠʭ ʷʢ 

Netflix, YouTube ʽ Spotify, ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʦʚʘʨʽʚ ʜʣʷ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽʚ, ʪʘʢʠʭ ʷʢ 

Amazon, ʘʙʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ʢʦʥʪʝʥʪʫ ʜʣʷ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʪʘʢʠʭ ʷʢ Facebook ʪʘ 

Twitter.  

ʅʘ ʨʠʩʫʥʢʫ 1 ʟʦʙʨʘʞʝʥʽ ʚʠʜʠ ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʜʘʥʽ, ʚʠʭʦʜʷʯʠ 

ʟ ʷʢʠʭ ʙʫʜʫʶʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘʤ. 

 
 

ʈʠʩ. 1. ɺʠʜʠ ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʋ ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʣʘʙʦʨʘʪʠʚʥʘ 

ʬʽʣʴʪʨʘʮʽʷ ʪʘ ʬʽʣʴʪʨʘʮʽʷ ʥʘ ʦʩʥʦʚʽ ʟʤʽʩʪʫ [2]. 
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ʂʦʣʘʙʦʨʘʪʠʚʥʘ ʬʽʣʴʪʨʘʮʽʷ ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʣʶʜʷʤ 

ʧʦʜʦʙʘʪʠʤʫʪʴʩʷ ʪʽ ʞ ʨʝʯʽ, ʷʢʽ ʾʤ ʧʦʜʦʙʘʣʠʩʷ ʚ ʤʠʥʫʣʦʤʫ. ʉʠʩʪʝʤʘ ʨʦʙʠʪʴ 

ʨʝʢʦʤʝʥʜʘʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʠʰʝ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʝʨʝʚʘʛʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ 

ʦʮʽʥʢʠ, ʷʢʽ ʚʦʥʠ ʩʪʘʚʠʣʠ ʦʙ'ʻʢʪʘʤ. ʉʠʩʪʝʤʘ ʨʝʢʦʤʝʥʜʫʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʦʙ'ʻʢʪʠ, 

ʷʢʽ ʩʧʦʜʦʙʘʣʠʩʷ ʽʥʰʠʤ ʣʶʜʷʤ ʟʽ ʩʭʦʞʠʤʠ ʫʧʦʜʦʙʘʥʥʷʤʠ. 

ʂʣʶʯʦʚʘ ʧʝʨʝʚʘʛʘ ʢʦʣʘʙʦʨʘʪʠʚʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʮʝʡ ʤʝʪʦʜ ʥʝ 

ʧʦʪʨʝʙʫʻ ʚʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙ'ʻʢʪʘ, ʽ, ʦʪʞʝ, ʟʜʘʪʥʠʡ ʪʦʯʥʦ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʪʘʢʽ ʩʢʣʘʜʥʽ ʨʝʯʽ, ʷʢ ʬʽʣʴʤʠ ʯʠ ʤʫʟʠʢʘ. ɹʘʛʘʪʦ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʦʣʘʙʦʨʘʪʠʚʥʫ ʬʽʣʴʪʨʘʮʽʶ, ʱʦʙ ʚʠʚʯʠʚʰʠ ʟʚ'ʷʟʢʠ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, 

ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʾʤ ʥʦʚʠʭ ʜʨʫʟʽʚ ʽ ʛʨʫʧʠ. 

ʌʽʣʴʪʨʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʟʤʽʩʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʷʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙ'ʻʢʪʘ ʽʟ 

ʧʦʧʝʨʝʜʥʴʦ ʧʦʟʥʘʯʝʥʠʤʠ ʢʽʣʴʢʽʩʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʱʦʙ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʦʙ'ʻʢʪʠ ʟʽ ʩʭʦʞʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʉʫʯʘʩʥʽ ʨʝʢʦʤʝʥʜʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜʨʘʟʫ ʦʙʠʜʚʘ ʩʧʦʩʦʙʠ ʬʽʣʴʪʨʘʮʽʾ. 

ɺʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʢʦʣʘʙʦʨʘʪʠʚʦʶ ʬʽʣʴʪʨʘʮʽʻʶ ʪʘ ʬʽʣʴʪʨʘʮʽʻʶ ʥʘ ʦʩʥʦʚʽ ʟʤʽʩʪʫ 

ʤʦʞʥʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ, ʧʦʨʽʚʥʷʚʰʠ ʤʝʭʘʥʽʟʤ ʧʦʙʫʜʦʚʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʚʦʭ 

ʤʫʟʠʯʥʠʭ ʩʝʨʚʽʩʽʚ ï Last.fm ʽ Pandora. 

Last.fm ʧʦʨʽʚʥʶʻ, ʷʢʽ ʛʨʫʧʠ ʯʠ ʧʽʩʥʽ ʥʘʡʯʘʩʪʽʰʝ ʩʣʫʭʘʻ ʢʦʨʠʩʪʫʚʘʯ ʽʟ ʪʠʤ, ʱʦ 

ʩʣʫʭʘʶʪʴ ʽʥʰʽ ʢʦʨʠʩʪʫʚʘʯʽ. ʅʘ ʧʽʜʩʪʘʚʽ ʜʘʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʚʦʨʶʻʪʴʩʷ ʧʣʝʡʣʠʩʪ ʽʟ 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ ʧʽʩʥʷʤʠ, ʷʢʠʭ ʥʝʤʘʻ ʚ ʙʽʙʣʽʦʪʝʮʽ ʢʦʨʠʩʪʫʚʘʯʘ, ʘʣʝ ʷʢʽ ʯʘʩʪʦ 

ʩʣʫʭʘʶʪʴ ʽʥʰʽ ʢʦʨʠʩʪʫʚʘʯʽ ʟʽ ʩʭʦʞʠʤ ʤʫʟʠʯʥʠʤ ʩʤʘʢʦʤ. ʎʝ ʧʨʠʢʣʘʜ 

ʢʦʣʘʙʦʨʘʪʠʚʥʦʾ ʬʽʣʴʪʨʘʮʽʾ. 

Pandora ʚʠʢʦʨʠʩʪʦʚʫʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʽʩʥʽ ʘʙʦ ʚʠʢʦʥʘʚʮʷ (ʙʝʟʣʽʯ ʟ 400 

ʘʪʨʠʙʫʪʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ Project Music Genome), ʱʦʙ ʩʪʚʦʨʠʪʠ 

ʧʣʝʡʣʠʩʪ, ʷʢʠʡ ʤʽʩʪʠʪʠʤʝ ʤʫʟʠʢʫ ʟʽ ʩʭʦʞʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʆʮʽʥʢʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʚʠʩʪʘʚʣʷʶʪʴʩʷ ʤʫʟʠʮʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. ʎʝ 

ʧʨʠʢʣʘʜ ʬʽʣʴʪʨʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʟʤʽʩʪʫ. 

ʂʦʞʝʥ ʪʠʧ ʬʽʣʴʪʨʘʮʽʾ ʤʘʻ ʩʚʦʾ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ. ʋ ʥʘʚʝʜʝʥʦʤʫ 

ʧʨʠʢʣʘʜʽ Last.fm ʚʠʤʘʛʘʻ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦʙ 

ʥʘʜʘʚʘʪʠ ʪʦʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ʎʝ ʧʨʦʙʣʝʤʘ ʭʦʣʦʜʥʦʛʦ ʟʘʧʫʩʢʫ, ʷʢʘ ʯʘʩʪʦ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ ʢʦʣʘʙʦʨʘʪʠʚʥʦʾ ʬʽʣʴʪʨʘʮʽʾ. ʋ ʪʦʡ ʯʘʩ ʷʢ Pandora 

ʧʦʪʨʽʙʥʦ ʪʨʦʭʠ ʤʝʥʰʝ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʯʘʪʠ ʨʦʙʦʪʫ, ʦʜʝʨʞʫʚʘʥʽ ʥʝʶ 

ʧʣʝʡʣʠʩʪʠ ʤʝʥʰ ʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʟʘ ʞʘʥʨʦʚʠʤ ʩʢʣʘʜʦʤ ʪʘ ʩʢʣʘʜʦʤ ʚʠʢʦʥʘʚʮʽʚ. 

ʈʝʢʦʤʝʥʜʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʻ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʧʦʰʫʢʦʚʠʤ ʘʣʛʦʨʠʪʤʘʤ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʠʷʚʣʷʪʠ ʦʙ'ʻʢʪʠ, ʷʢʽ ʚʦʥʠ ʟʤʦʛʣʠ ʟʥʘʡʪʠ ʽʥʰʠʤ 

ʩʧʦʩʦʙʦʤ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1 Kaitila Juuso. A content-based music recommender system. University of 

Tampere, 2017. URL: https://trepo.tuni.fi/bitstream/handle/10024/101198/GRADU-

1495623946.pdf. 

2. Ricci F., Rokach L., Shapira B. Recommender Systems Handbook. Second 

edition, Switzerland AG: Springer, 2015. 1003 p. 
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ʋɼʂ 004 

ɹʘʨʘʥʝʥʢʦ ʖ.ɺ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʘʚʛʦʨʦʜʥʷ ɻ.ɸ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʇʈʆɹʃɽʄʀ ʉʀʅʍʈʆʅɯɿɸʎɯɰ ɼɸʅʀʍ ʄɯɾ ɻʆʈʀɿʆʅʊɸʃʔʅʆ 

ʈʆɿʇʆɼɯʃɽʅʀʄʀ ɽʂɿɽʄʇʃʗʈɸʄʀ ɺɽɹɼʆɼɸʊʂʋ 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʘʣʛʦʨʠʪʤ ʦʮʽʥʢʠ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʘʥʠʭ ʤʽʞ ʝʢʟʝʤʧʣʷʨʘʤʠ ʚʝʙʜʦʜʘʪʢʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʴʦʭ ʢʨʠʪʝʨʽʾʚ [1]: 

¶ ʋʟʛʦʜʞʝʥʽʩʪʴ ʜʘʥʠʭ ʤʽʞ ʝʢʟʝʤʧʣʷʨʘʤʠ ʤʘʩʰʪʘʙʦʚʘʥʦʛʦ ʚʝʙʜʦʜʘʪʢʫ; 

¶ ʅʠʟʴʢʘ ʚʘʨʪʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ʦʙʨʘʥʦʛʦ ʨʽʰʝʥʥʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ; 

¶ ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ, ʟʜʘʪʥʽʩʪʴ ʚʠʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʮʽʥʢʘ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʾ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʘʥʠʭ ʤʽʞ ʝʢʟʝʤʧʣʷʨʘʤʠ ʚʝʙʜʦʜʘʪʢʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʜʝʪʘʣʴʥʽʰʝ. 

1. ʋʟʛʦʜʞʝʥʽʩʪʴ ʜʘʥʠʭ (ʰʢʘʣʘ ʚʽʜ 1 ʜʦ 10). ʎʝʡ ʢʨʠʪʝʨʽʡ ʚʽʜʦʙʨʘʞʘʻ ʛʘʨʘʥʪʽʾ 

ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʘʥʠʭ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʢʦʥʢʨʝʪʥʠʤ ʧʽʜʭʦʜʦʤ. 

ʏʠʤ ʙʽʣʴʰʝ ʛʘʨʘʥʪʦʚʘʥʽ ʫʟʛʦʜʞʝʥʦʩʪʽ, ʪʠʤ ʧʨʦʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜʭʽʜ ʫ 

ʜʦʚʽʣʴʥʦʤʫ ʚʝʙʜʦʜʘʪʢʫ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʥʝʩʫʚʦʨʽ ʛʘʨʘʥʪʽʾ ʫʟʛʦʜʞʝʥʦʩʪʽ ʤʦʞʫʪʴ 

ʚʠʤʘʛʘʪʠ ʦʩʦʙʣʠʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʨʦʙʢʠ ʚʝʙʧʨʦʛʨʘʤʠ ʘʙʦ ʥʘʚʽʪʴ ʙʫʪʠ 

ʥʝʧʨʠʜʘʪʥʠʤʠ ʚ ʜʝʷʢʠʭ ʧʨʦʛʨʘʤʘʭ. ɺʘʨʽʘʥʪʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʫʚʦʨʫ ʫʟʛʦʜʞʝʥʽʩʪʴ ʜʘʥʠʭ, ʦʪʨʠʤʫʶʪʴ ʤʘʢʩʠʤʘʣʴʥʠʡ ʙʘʣ ʟʘ 

ʜʘʥʠʤ ʢʨʠʪʝʨʽʻʤ. ʅʘʡʥʠʞʯʠʡ ʙʘʣ ʟʘ ʜʘʥʠʤ ʢʨʠʪʝʨʽʻʤ (4) ʦʪʨʠʤʫʻ ʘʩʠʥʭʨʦʥʥʘ 

ʨʝʧʣʽʢʘʮʽʷ, ʷʢʘ ʥʝ ʥʘʜʘʻ ʞʦʜʥʠʭ ʛʘʨʘʥʪʽʡ ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʘʥʠʭ, ʘʣʝ ʟʘ ʥʦʨʤʘʣʴʥʦʾ 

ʨʦʙʦʪʠ ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʽ ʜʘʥʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʣʫʛ 

ʭʤʘʨʥʦʛʦ ʧʨʦʚʘʡʜʝʨʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ 

ʨʽʰʝʥʥʷ, ʽ ʪʦʤʫ ʦʪʨʠʤʫʻ ʜʝʱʦ ʟʥʠʞʝʥʫ ʦʮʽʥʢʫ (8). ɸʣʛʦʨʠʪʤʠ CRDT ʛʘʨʘʥʪʫʶʪʴ 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʜʘʥʠʭ ʟ ʯʘʩʦʤ, ʘʣʝ ʥʝ ʩʫʚʦʨʫ ʫʟʛʦʜʞʝʥʽʩʪʴ ʜʘʥʠʭ ʫ ʙʫʜʴ-ʷʢʠʡ 

ʤʦʤʝʥʪ ʯʘʩʫ ʽ ʪʦʤʫ ʦʪʨʠʤʫʶʪʴ 6 ʙʘʣʽʚ. 

2. ʅʠʟʴʢʘ ʚʘʨʪʽʩʪʴ ʧʽʜʪʨʠʤʢʠ (ʰʢʘʣʘ ʚʽʜ 1 ʜʦ 15). ʎʝʡ ʢʨʠʪʝʨʽʡ ʦʮʽʥʶʻ ʣʝʛʢʽʩʪʴ 

ʧʽʜʪʨʠʤʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʨʽʰʝʥʥʷ. ʅʘ ʚʘʨʪʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ʤʦʞʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʧʣʠʚʘʪʠ ʚʘʨʪʽʩʪʴ ʨʽʰʝʥʥʷ (ʣʽʮʝʥʟʽʾ, ʭʤʘʨʥʽ ʧʦʩʣʫʛʠ), ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ 

ʣʶʜʠʥʦ-ʛʦʜʠʥ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʥʷ. ʊʘʢʦʞ ʚʧʣʠʚʘʻ ʧʦʪʨʽʙʥʘ ʢʚʘʣʽʬʽʢʘʮʽʷ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʥʷ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʙʘʣ ʟʘ ʜʘʥʠʤ 

ʢʨʠʪʝʨʽʻʤ ʦʪʨʠʤʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʪʨʘʥʟʘʢʮʽʡ ʟʘ ʨʘʭʫʥʦʢ ʰʠʨʦʢʦʾ 

ʧʽʜʪʨʠʤʢʠ ʩʪʘʥʜʘʨʪʫ ʫ ʙʘʛʘʪʴʦʭ ʧʦʧʫʣʷʨʥʠʭ ʨʝʣʷʮʽʡʥʠʭ ʉʋɹɼ. ɹʣʠʟʴʢʠʡ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʙʘʣ (14) ʪʘʢʦʞ ʦʜʝʨʞʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ CRDT ʟʘ 

ʨʘʭʫʥʦʢ ʧʨʦʩʪʦʪʠ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʛʘʨʘʥʪʦʚʘʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʥʬʣʽʢʪʽʚ. ɼʝʱʦ 

ʟʥʠʞʝʥʠʡ ʙʘʣ (12) ʦʪʨʠʤʫʻ ʘʩʠʥʭʨʦʥʥʘ ʨʝʧʣʽʢʘʮʽʷ, ʪʦʤʫ ʱʦ ʥʘ ʧʨʘʢʪʠʮʽ ʤʦʞʫʪʴ 
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ʚʠʥʠʢʘʪʠ ʚʽʜʩʪʘʚʘʥʥʷ ʨʝʧʣʽʢʠ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʨʫʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ. ʅʘʡʥʠʞʯʽ ʙʘʣʠ (3 ʪʘ 5 ʚʽʜʧʦʚʽʜʥʦ) ʦʪʨʠʤʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʣʘʩʪʝʨʥʠʭ ɹɼ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʧʦʩʣʫʛ. ʇʝʨʰʝ ʟ 

ʧʝʨʝʣʽʯʝʥʠʭ ʨʽʰʝʥʴ ʚʠʤʘʛʘʻ ʚʫʟʴʢʠʭ ʬʘʭʽʚʮʽʚ ʽ ʽʥʦʜʽ ʥʘʚʽʪʴ ʜʦʦʧʨʘʮʶʚʘʥʴ 

ʜʦʜʘʪʢʘ, ʘ ʜʨʫʛʝ ʨʽʰʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʝʢʦʥʦʤʽʯʥʦ ʥʝʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʙʘʛʘʪʴʦʭ 

ʢʦʤʧʘʥʽʡ, ʽ ʪʘʢʦʞ ʚʠʤʘʛʘʪʠ ʚʫʟʴʢʠʭ ʬʘʭʽʚʮʽʚ. 

3. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ (ʰʢʘʣʘ ʚʽʜ 1 ʜʦ 15). ʎʝʡ ʢʨʠʪʝʨʽʡ ʦʮʽʥʶʻ ʪʝ, ʥʘʩʢʽʣʴʢʠ ʜʦʙʨʝ 

ʩʠʩʪʝʤʘ ʚʠʪʨʠʤʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʋ ʪʦʤʫ ʯʠʩʣʽ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘ 

ʫʤʦʚ ʤʝʨʝʞʝʚʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʨʠ ʨʝʘʣʴʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʊʘʢʦʞ 

ʚʨʘʭʦʚʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʄʘʢʩʠʤʘʣʴʥʽ ʙʘʣʠ ʟʘ ʜʘʥʠʤ ʢʨʠʪʝʨʽʻʤ ʦʜʝʨʞʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʩʠʥʭʨʦʥʥʦʾ ʨʝʧʣʽʢʘʮʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʣʫʛ ʭʤʘʨʥʦʛʦ ʧʨʦʚʘʡʜʝʨʘ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ CRDT ʟʘ ʨʘʭʫʥʦʢ ʛʘʨʥʦʾ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʨʽʰʝʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʣʘʩʪʝʨʥʠʭ ɹɼ ʦʪʨʠʤʫʻ 

ʜʝʱʦ ʟʥʠʞʝʥʠʡ ʙʘʣ (12), ʦʩʢʽʣʴʢʠ ʤʦʞʝ ʧʦʢʘʟʫʚʘʪʠ ʨʽʟʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʩʮʝʥʘʨʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʅʠʟʴʢʠʡ ʙʘʣ (2) ʦʪʨʠʤʫʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʪʨʘʥʟʘʢʮʽʡ ʯʝʨʝʟ ʚʠʤʦʛʣʠʚʽʩʪʴ ʰʚʠʜʢʦʩʪʽ 

ʤʝʨʝʞʝʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʽ ʚʝʣʠʢʦʛʦ ʯʠʩʣʘ ʨʦʟʧʦʜʽʣʝʥʠʭ ʙʣʦʢʫʚʘʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʚʘʨʽʘʥʪʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʘʥʠʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʚʝʙʟʘʩʪʦʩʫʥʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ 

ʢʨʠʪʝʨʽʾʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 

ʇʽʜʭʦʜʠ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʘʥʠʭ ʤʽʞ ʝʢʟʝʤʧʣʷʨʘʤʠ ʚʝʙʧʨʦʛʨʘʤʠ 

ʅʘʟʚʘ ʧʽʜʭʦʜʫ 
ʋʟʛʦʜʞʝʥʽʩʪʴ 

ʜʘʥʠʭ (1-10) 

ʅʠʟʴʢʘ ʚʘʨʪʽʩʪʴ 

ʧʽʜʪʨʠʤʢʠ (1-15) 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

(1-15) 
ɺʩʴʦʛʦ 

ʈʦʟʧʦʜʽʣʝʥʽ 

ʪʨʘʥʟʘʢʮʽʾ 
10 15 2 27 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʢʣʘʩʪʝʨʥʽ ɹɼ 
10 3 12 25 

ɸʩʠʥʭʨʦʥʥʘ 

ʨʝʧʣʽʢʘʮʽʷ 
4 12 15 31 

ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʘʣʛʦʨʠʪʤʽʚ CRDT 
6 14 15 35 

ɿʘ ʩʫʤʦʶ ʦʮʽʥʦʢ ʚʠʜʥʦ, ʱʦ ʘʣʛʦʨʠʪʤʠ CRDT ʻ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤ ʧʽʜʭʦʜʦʤ 

ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʟʜʘʪʥʠʤ ʧʦʜʦʣʘʪʠ ʥʝʜʦʣʽʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ. 

ɹʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʧʦʜʽʣʝʥʦʾ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʘʥʠʭ: 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʪʨʘʥʟʘʢʮʽʡ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʢʣʘʩʪʝʨʥʽ ɹɼ, ʘʩʠʥʭʨʦʥʥʘ 

ʨʝʧʣʽʢʘʮʽʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ CRDT. ʂʦʞʝʥ ʧʽʜʭʽʜ ʤʘʻ ʷʢ ʧʝʨʝʚʘʛʠ, ʪʘʢ 

ʽ ʥʝʜʦʣʽʢʠ. ɯʥʦʜʽ ʥʝʜʦʣʽʢʠ ʧʽʜʭʦʜʫ ʥʘʩʪʽʣʴʢʠ ʟʥʘʯʥʽ, ʱʦ ʧʽʜʭʽʜ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ 

ʣʠʰʝ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʦʙʤʝʞʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʚʜʘʥʴ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʾ 

ʦʮʽʥʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ CRDT ʻ ʥʘʡʢʨʘʱʠʤ ʥʘʧʨʷʤʢʦʤ ʚʠʨʽʰʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʦʾ ʧʨʦʙʣʝʤʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Jepsen. Framework for distributed systems verification, with fault injection, URL: 

https://github.com/jepsen-io/jepsen 
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ʋɼʂ 004.056.006.1 

ɹʝʨʝʟʽʥʩʴʢʘ ɯ.ʇ., 

ʤʘʛʽʩʪʨʘʥʪʢʘ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʘʚʛʦʨʦʜʥʷ ɻ.ɸ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʂʈʀʇʊʆɻʈɸʌɯʏʅɯ ɸʃɻʆʈʀʊʄʀ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʉʍɽʄʀ 

ɽʃɽʂʊʈʆʅʅʆ-ʎʀʌʈʆɺʆɻʆ ʇɯɼʇʀʉʋ 

ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʮʽʥʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ 

ʩʫʩʧʽʣʴʩʪʚʘ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ 

ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ. 

ʋ ʟʚ'ʷʟʢʫ ʟʽ ʟʥʘʯʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʩʬʝʨ ʬʽʥʘʥʩʦʚʦʾ ʪʘ ʢʦʤʝʨʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʟʨʦʩʪʘʻ ʨʦʣʴ ʟʘʩʦʙʽʚ ʪʘ ʩʠʩʪʝʤ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ. ɰʭ 

ʟʨʦʩʪʘʥʥʷ ʧʦʚ'ʷʟʘʥʝ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʝʨʝʭʦʜʫ ʥʘ çʝʣʝʢʪʨʦʥʥʫ ʦʩʥʦʚʫè, ʘ ʪʘʢʦʞ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʝʨʝʜʘʯʽ ʦʙʨʦʙʢʠ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʨʦʟʧʦʜʽʣʝʥʠʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ, ʱʦ ʩʠʣʴʥʦ ʨʦʟʰʠʨʠʣʠʩʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʪʘ ʢʨʠʧʪʦʩʠʩʪʝʤ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʝʢʦʥʦʤʽʯʥʽ ʚʽʜʥʦʩʠʥʠ çʜʠʩʪʘʥʮʽʡʥʦè, ʚʠʢʣʶʯʘʶʯʠ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʦʩʦʙʠʩʪʦʾ ʟʫʩʪʨʽʯʽ ʫʯʘʩʥʠʢʽʚ ʮʠʭ ʚʽʜʥʦʩʠʥ, ʘ ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʨʠ ʮʴʦʤʫ 

ʥʘʣʝʞʥʫ ʬʽʥʘʥʩʦʚʫ ʪʘ ʧʨʘʚʦʚʫ ʜʠʩʮʠʧʣʽʥʫ. ʅʘʡʢʨʘʱʠʤ ʧʨʠʢʣʘʜʦʤ ʪʘʢʦʾ 

ʚʟʘʻʤʦʜʽʾ ʻ ʝʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʠʡ ʧʽʜʧʠʩ (ɽʎʇ). 

ʈʦʟʛʣʷʥʫʪʠ ʩʧʦʩʦʙʠ ʪʘ ʧʝʨʝʚʘʛʠ ʨʝʘʣʽʟʘʮʽʾ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʭʝʤʠ ʝʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ, ʘʧʝʣʴʦʚʘʥʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʮʽʣʽʩʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʢʦʥʮʝʧʮʽʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ.  

ɽʎʇ ï ʮʝ ʥʘʙʽʨ ʤʝʪʦʜʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʥʝʩʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʨʫʢʦʧʠʩʥʦʛʦ 

ʧʽʜʧʠʩʫ ʧʽʜ ʜʦʢʫʤʝʥʪʦʤ ʚ ʦʙʣʘʩʪʴ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ. ɻʦʣʦʚʥʦʶ 

ʚʽʜʤʽʥʥʦʶ ʤʦʞʣʠʚʽʩʪʶ ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ ʚʚʘʞʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʢʦʧʽʶʚʘʪʠ 

ʡʦʛʦ ʥʝʦʜʥʦʨʘʟʦʚʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ. ʏʝʨʝʟ ʮʝ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʨʽʰʫʚʘʪʠ ʮʝ 

ʟʘʚʜʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ [1]. 

ɼʦ ʝʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʠʭ ʧʽʜʧʠʩʽʚ ʧʨʝʜ'ʷʚʣʷʻʪʴʩʷ ʨʷʜ ʚʠʤʦʛ ʧʦʜʽʙʥʠʭ ʜʦ 

ʨʫʯʥʦʛʦ ʧʽʜʧʠʩʫ: 

¶ ʎʠʬʨʦʚʠʡ ʧʽʜʧʠʩ ʧʦʚʠʥʝʥ ʜʦʟʚʦʣʷʪʠ ʜʦʚʝʩʪʠ ʪʝ, ʱʦ ʜʦʢʫʤʝʥʪ ʧʽʜʧʠʩʘʚ 

ʩʘʤʝ ʡʦʛʦ ʘʚʪʦʨ. 

¶ ʎʠʬʨʦʚʠʡ ʧʽʜʧʠʩ ʤʘʻ ʙʫʪʠ ʥʝʚʽʜʜʽʣʴʥʠʤ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʜʦʢʫʤʝʥʪʫ, ʜʣʷ 
ʪʦʛʦ, ʱʦʙ ʧʽʜʧʠʩ ʥʝ ʤʦʞʥʘ ʙʫʣʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʽʥʰʠʭ ʜʦʢʫʤʝʥʪʽʚ. 

¶ ʎʠʬʨʦʚʠʡ ʧʽʜʧʠʩ ʧʦʚʠʥʝʥ ʜʦʟʚʦʣʷʪʠ ʟʙʝʨʽʛʘʪʠ ʥʝʟʤʽʥʥʽʩʪʴ ʜʣʷ 

ʧʽʜʧʠʩʘʥʦʛʦ ʜʦʢʫʤʝʥʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʜʣʷ ʘʚʪʦʨʘ ʧʽʜʧʠʩʫ. 

¶ ʅʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʽʜʤʦʚʠ ʚʽʜ ʧʽʜʧʠʩʫ. ʇʽʜʧʠʩʘʥʠʡ 
ʜʦʢʫʤʝʥʪ ʩʪʘʻ ʶʨʠʜʠʯʥʠʤ. 



26 
 

ɯʩʥʫʻ ʙʝʟʣʽʯ ʚʘʨʽʘʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ɽʎʇ, ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤʠ ʚʚʘʞʘʶʪʴʩʷ 

ʚʘʨʽʘʥʪʠ ʨʝʘʣʽʟʘʮʽʡ, ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʘʣʛʦʨʠʪʤʘʭ: RSA (Rivest, Shamir, Adleman), 

ɽʣʴ-ɻʝʤʘʣʷ, DSA (Digital Signature Algorithm), ʐʥʦʨʨʘ ʪʦʱʦ [2]. 

ɺ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʽʚ ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ ʣʝʞʠʪʴ ʧʨʦʪʦʢʦʣ ʦʙʤʽʥʫ ʢʣʶʯʘʤʠ, 

ʨʦʟʨʦʙʣʝʥʽ ʩʚʦʛʦ ʯʘʩʫ 1976 ʨ. ʋ. ɼʽʬʬʽ ʪʘ ʄ. ʍʝʣʣʤʘʥʦʤ. ʋ ʮʴʦʤʫ ʘʣʛʦʨʠʪʤʽ 

ʚʧʝʨʰʝ ʟ'ʷʚʣʷʻʪʴʩʷ ʧʦʥʷʪʪʷ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʬʫʥʢʮʽʾ ʽʟ ʩʝʢʨʝʪʦʤ: ʮʝ ʪʘʢʘ ʬʫʥʢʮʽʷ, 

ʱʦ ʙʫʜʴ-ʭʪʦ ʤʦʞʝ ʦʙʯʠʩʣʠʪʠ fk(x), ʘʣʝ ʪʽʣʴʢʠ ʪʘ ʦʩʦʙʘ, ʷʢʘ ʟʥʘʻ ʩʝʢʨʝʪ K, ʤʦʞʝ 

(ʟʘ ʨʦʟʫʤʥʠʡ ʯʘʩ) ʦʙʯʠʩʣʠʪʠ ʟʚʦʨʦʪʥʫ ʬʫʥʢʮʽʶ fk-1(x): 

¶ ʇʫʙʣʽʢʫʻʪʴʩʷ ʩʧʦʩʽʙ ʦʙʯʠʩʣʝʥʥʷ fk(x) ï ʚʽʜʢʨʠʪʠʡ ʢʣʶʯ. 

¶ ʇʽʜʧʠʩ ʧʽʜ ʧʦʚʽʜʦʤʣʝʥʥʷʤ ï ʮʝ ʩʢʣʘʜʥʦ ʦʙʯʠʩʣʶʚʘʥʘ ʟʚʦʨʦʪʥʘ ʬʫʥʢʮʽʷ, 

ʜʝ S = fk-1(x). 

¶ ʇʝʨʝʚʽʨʢʘ ï ʮʝ ʟʘʧʝʚʥʝʥʥʷ ʪʦʛʦ ʬʘʢʪʫ, ʱʦ fk(S) = M. 

ɿ ʨʦʟʚʠʪʢʦʤ ʧʦʧʫʣʷʨʥʦʩʪʽ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ ʪʘ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʟ'ʷʚʠʣʘʩʷ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʧʨʦʪʦʢʦʣʫ ʦʙʤʽʥʫ ʢʣʶʯʘʤʠ, ʱʦ ʚʠʣʠʣʦʩʷ ʫ 

ʩʪʚʦʨʝʥʥʷ ʩʪʘʥʜʘʨʪʫ ɽʎʇ. ʊʘʢʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʩʪʘʚ ʘʣʛʦʨʠʪʤ RSA. ʋ ʷʢʦʩʪʽ 

ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʬʫʥʢʮʽʾ ʟ ʩʝʢʨʝʪʦʤ ʪʫʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʫʥʢʮʽʷ ʟʚʝʜʝʥʥʷ ʚ 

ʩʪʫʧʽʥʴ ʟʘ ʩʢʣʘʜʝʥʠʤ ʤʦʜʫʣʝʤ. 

ɼʘʣʽ ʥʘʚʦʜʠʪʴʩʷ ʘʣʛʦʨʠʪʤ RSA, ʥʘ ʷʢʦʤʫ ʙʘʟʫʚʘʪʠʤʝʪʴʩʷ ʮʠʬʨʦʚʠʡ ʧʽʜʧʠʩ: 

¶ ʇʘʨʘʤʝʪʨʠ ʩʭʝʤʠ: p, q ï ʧʨʦʩʪʽ ʯʠʩʣʘ, N = pq, j(N) = (p - 1)(q - 1); d, e: 

ed = 1(modj(N)). 

¶ ʉʝʢʨʝʪʥʠʡ ʢʣʶʯ: p, q, e; ʚʽʜʢʨʠʪʠʡ ʢʣʶʯ: N, d. 

¶ ɺʠʨʦʙʣʝʥʥʷ ʧʽʜʧʠʩʫ: ʧʦʚʽʜʦʤʣʝʥʥʷ M, Me[1, é, N-1], S = Me(modN). 

¶ ʇʝʨʝʚʽʨʢʘ ʧʽʜʧʠʩʫ: ʧʽʜʧʠʩ ʚʽʨʥʠʡ Sd = M(modN). 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʝʘʣʽʟʘʮʽʷ ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ ʥʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʫ RSA 

ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʧʝʨʰʠʭ ʩʪʘʥʜʘʨʪʽʚ ʝʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ. 

ʆʜʥʦʯʘʩʥʦ ʟ ʨʝʘʣʽʟʘʮʽʻʶ ɽʎʇ ʥʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʫ RSA ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ʨʝʘʣʽʟʘʮʽʷ ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ ʥʘ ʦʩʥʦʚʽ ʩʭʝʤʠ ɽʣʴ-ɻʘʤʘʣʷ. ɸʣʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʘʣʛʦʨʠʪʤʫ RSA ʮʷ ʨʝʘʣʽʟʘʮʽʷ ʩʪʘʣʘ ʩʪʘʥʜʘʨʪʦʤ, ʦʩʢʽʣʴʢʠ ʚʘʨʽʶʶʯʠ ʧʘʨʘʤʝʪʨʠ 

ʩʭʝʤʠ ɽʣʴ-ɻʘʤʘʣʷ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʨʽʟʥʽ ʾʾ ʚʘʨʽʘʮʽʾ.  

ʅʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʚʘʨʽʘʮʽʷʤʠ ʩʭʝʤʠ ɽʣʴ-ɻʘʤʘʣʷ ʻ: ɸʤʝʨʠʢʘʥʩʴʢʠʡ 

ʩʪʘʥʜʘʨʪ DSA (1991) ʽ ʧʝʨʰʘ ʨʝʜʘʢʮʽʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʪʘʥʜʘʨʪʫ ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ 

(2002). ʆʙʠʜʚʘ ʚʦʥʠ ʨʝʘʣʽʟʦʚʘʥʽ ʚ ʢʽʥʮʝʚʦʤʫ ʧʨʦʩʪʦʤʫ ʧʦʣʽ, ʤʘʶʪʴ ʩʭʦʞʽ 

ʧʘʨʘʤʝʪʨʠ, ʦʩʢʽʣʴʢʠ ʻ ʚʘʨʽʘʥʪʘʤʠ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʩʭʝʤʠ. 

ɼʦ ʟʘʭʠʱʝʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʨʝʜ'ʷʚʣʷʻʪʴʩʷ ʨʷʜ ʦʩʦʙʣʠʚʠʭ ʚʠʤʦʛ, ʷʢʽ 

ʚʠʧʣʠʚʘʶʪʴ ʽʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʬʦʨʤʘʮʽʾ: ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ 

ʮʽʣʽʩʥʦʩʪʽ. ʅʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ ʤʝʪʦʜʦʤ ʟʘʭʠʩʪʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ɸʣʛʦʨʠʪʤ ʝʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ ʤʘʻ 

ʧʨʦʩʪʫ ʧʨʦʮʝʜʫʨʫ ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʜʝʰʠʬʨʫʚʘʥʥʷ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʜʦʟʚʦʣʷʻ ʜʦʩʠʪʴ 

ʝʬʝʢʪʠʚʥʦ ʧʽʜʚʠʱʠʪʠ ʢʨʠʧʪʦʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Bernstein D.J. et al. Factoring RSA keys from certified smart cards: Coppersmith 

in the wild. 2013. URL: http://eprint.iacr.org/2013/599 

2. Kleinjung T. et al. Factorization of a 768-bit RSA modulus. 2010. URL: 

http://eprint.iacr.org/2010/006  

http://eprint.iacr.org/2010/006


27 
 

ʋɼʂ 004.056.5 

ɹʝʨʝʟʽʥʩʴʢʠʡ ʖ.ʉ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʘʚʛʦʨʦʜʥʽʡ ɺ.ɺ., 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɹɽɿʇɽʏʅɸ ʇɽʈɽɼɸʏɸ ɼɸʅʀʍ ʅɸ ʆʉʅʆɺɯ ɹʃʆʂʏɽʁʅ 

ʊɽʍʅʆʃʆɻɯɰ ETHEREUM 

 

ʉʴʦʛʦʜʥʽ ʥʘʰʽ ʦʩʦʙʠʩʪʽ ʜʘʥʽ, ʧʘʨʦʣʽ ʪʘ ʬʽʥʘʥʩʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʚ ʦʩʥʦʚʥʦʤʫ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʭʤʘʨʘʭ ʪʘ ʩʝʨʚʝʨʘʭ, ʱʦ ʥʘʣʝʞʘʪʴ ʪʘʢʠʤ ʢʦʤʧʘʥʽʷʤ, ʷʢ Amazon, 

Facebook, Apple ʘʙʦ Google. ʊʘʢʠʡ ʩʧʦʩʽʙ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʤʘʻ ʨʷʜ ʟʨʫʯʥʦʩʪʝʡ, 

ʦʩʢʽʣʴʢʠ ʮʽ ʢʦʤʧʘʥʽʾ ʨʦʟʛʦʨʪʘʶʪʴ ʢʦʤʘʥʜʠ ʬʘʭʽʚʮʽʚ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʟʙʝʨʽʛʘʪʠ 

ʪʘ ʟʘʭʠʱʘʪʠ ʮʽ ʜʘʥʽ, ʪʘ ʫʩʫʚʘʪʠ ʚʠʪʨʘʪʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʭʦʩʪʠʥʛʦʤ ʪʘ ʯʘʩʦʤ 

ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ. 

ɸʣʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʽ ʟʨʫʯʥʦʩʪʽ, ʽʩʥʫʻ ʚʝʣʠʢʠʡ ʤʽʥʫʩ ï ʮʝ ʚʨʘʟʣʠʚʽʩʪʴ. 

ɿʣʦʚʤʠʩʥʠʢʠ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʥʝʙʘʞʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʬʘʡʣʽʚ ʙʝʟ ʚʘʰʦʛʦ ʚʽʜʦʤʘ, 

ʘʪʘʢʫʶʯʠ ʘʙʦ ʚʧʣʠʚʘʶʯʠ ʥʘ ʩʪʦʨʦʥʥʶ ʩʣʫʞʙʫ, ʪʦʙʪʦ ʚʦʥʠ ʤʦʞʫʪʴ ʚʢʨʘʩʪʠ, 

ʨʦʟʢʨʠʪʠ ʘʙʦ ʟʤʽʥʠʪʠ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ. 

ɹʝʭʣʝʥʜʦʨʬ ɹ., ʪʚʦʨʝʮʴ ʚʝʙʩʝʨʚʝʨʘ Apache, ʥʘʟʚʘʚ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʨʽʰʝʥʥʷ 

çʧʝʨʚʠʥʥʠʤ ʛʨʽʭʦʤè ɯʥʪʝʨʥʝʪʫ. ɼʝʷʢʽ, ʪʘʢʽ ʷʢ ɹʝʭʣʝʥʜʦʨʬ, ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ 

ɯʥʪʝʨʥʝʪ ʟʘʚʞʜʠ ʙʫʚ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ, ʽ ʨʦʟʜʨʦʙʣʝʥʠʡ ʨʫʭ ʚʠʥʠʢ ʥʘʚʢʦʣʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʪʝʭʥʦʣʦʛʽʾ ʙʣʦʢʯʝʡʥ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ. 

Ethereum ï ʦʜʥʘ ʟ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʮʴʦʛʦ ʨʫʭʫ, ʤʝʪʘ 

ʷʢʦʛʦ ï ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʣʦʢʯʝʡʥ ʜʣʷ ʟʘʤʽʥʠ ʪʨʝʪʽʭ ʩʪʦʨʽʥ ʚ ɯʥʪʝʨʥʝʪʽ ï ʪʠʭ, ʱʦ 

ʟʙʝʨʽʛʘʶʪʴ ʜʘʥʽ, ʧʝʨʝʜʘʶʪʴ ʢʨʝʜʠʪʠ, ʚʽʜʩʪʝʞʫʶʪʴ ʬʽʥʘʥʩʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʦʱʦ. 

ɺʠʚʯʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʙʣʦʢʯʝʡʥ ʧʣʘʪʬʦʨʤʠ Ethereum ʟ ʤʝʪʦʶ ʨʝʘʣʽʟʘʮʽʾ 

ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʯʽ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʥʘ ʾʾ ʦʩʥʦʚʽ. 

Ethereum ʤʦʞʝ ʩʪʘʪʠ çʩʚʽʪʦʚʠʤ ʢʦʤʧ'ʶʪʝʨʦʤè, ʷʢʠʡ ʜʝʮʝʥʪʨʘʣʽʟʫʻ ʘʙʦ ʥʘʚʽʪʴ 

ʜʝʤʦʢʨʘʪʠʟʫʻ ʽʩʥʫʶʯʫ ʤʦʜʝʣʴ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʘ. ɿ ɽthereum ʩʝʨʚʝʨʠ ʪʘ ʭʤʘʨʠ 

ʟʘʤʽʥʶʶʪʴʩʷ ʪʠʩʷʯʘʤʠ ʪʘʢ ʟʚʘʥʠʭ çʚʫʟʣʽʚè, ʷʢʠʤʠ ʢʝʨʫʶʪʴ ʚʦʣʦʥʪʝʨʠ ʟ ʫʩʴʦʛʦ 

ʩʚʽʪʫ (ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ ʬʦʨʤʫʶʯʠ çʩʚʽʪʦʚʠʡ ʢʦʤʧ'ʶʪʝʨè). 

ʊʝʭʥʦʣʦʛʽʷ Ethereum ʜʦʟʚʦʣʠʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʶ ʩʘʤʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ 

ʜʣʷ ʣʶʜʝʡ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʾʤ ʢʦʥʢʫʨʫʚʘʪʠ ʟʘ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʧʦʚʝʨʭ 

ʮʽʻʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ [1]. 

ɺʩʽ ʩʫʯʘʩʥʽ ʜʦʜʘʪʢʠ ʚʽʜ ʙʘʥʢʽʥʛʫ ʜʦ ʬʽʪʥʝʩʫ ʪʘ ʜʦʜʘʪʢʽʚ ʜʣʷ ʦʙʤʽʥʫ 

ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʢʦʤʧʘʥʽʶ (ʘʙʦ ʽʥʰʫ ʩʪʦʨʦʥʥʶ ʩʣʫʞʙʫ) ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʨʝʜʠʪʥʫ ʢʘʨʪʢʫ, ʽʩʪʦʨʽʶ ʧʦʢʫʧʦʢ ʪʘ ʽʥʰʠʭ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ï ʜʝʩʴ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘ ʩʝʨʚʝʨʘʭ, ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʪʨʝʪʽʤʠ 

ʦʩʦʙʘʤʠ. 
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ɯʜʝʷ Ethereum ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʦʜʠʥ ʦʙ'ʻʢʪ ʙʽʣʴʰʝ ʥʝ ʢʦʥʪʨʦʣʶʚʘʪʠʤʝ ʽ 

ʨʘʧʪʦʚʦ ʙʣʦʢʫʚʘʪʠʤʝ ʜʦʜʘʪʦʢ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʪʝʭʥʦʣʦʛʽʾ ʙʣʦʢʯʝʡʥ. ʊʽʣʴʢʠ 

ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʥʦʩʠʪʠ ʟʤʽʥʠ, ʘ ʥʝ ʙʫʜʴ-ʷʢʠʡ ʽʥʰʠʡ ʦʙ'ʻʢʪ. 

Ethereum ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʢʦʥʪʨʦʣʴ ʥʘʜ ʪʠʤ, ʷʢʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʣʶʜʠ 

ʦʙʤʽʥʶʚʘʣʠʩʷ ʚ ʤʠʥʫʣʦʤʫ, ʟ ʧʨʦʩʪʦʪʦʶ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʜʦ ʷʢʦʾ ʤʠ ʟʚʠʢʣʠ 

ʚ ʝʧʦʭʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʑʦʨʘʟʫ, ʢʦʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʝʨʝʞʝʥʥʷ ʟʤʽʥʠ, 

ʜʦʜʘʚʘʥʥʷ ʯʠ ʚʠʜʘʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʢʦʞʝʥ ʚʫʟʦʣ ʫ ʤʝʨʝʞʽ ʨʦʙʠʪʴ ʟʤʽʥʠ. 

Ethereum ï ʮʝ ʘʜʘʧʪʦʚʘʥʘ ʪʘ ʛʥʫʯʢʘ ʙʣʦʢʯʝʡʥ ʧʣʘʪʬʦʨʤʘ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ 

ʢʦʜʦʤ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʠ, 

ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʪʝʭʥʦʣʦʛʽʾ ʙʣʦʢʯʝʡʥ. Ethereum, ʤʘʙʫʪʴ, ʻ ʥʘʡʨʦʟʚʠʥʝʥʽʰʦʶ, ʘʣʝ 

ʩʢʣʘʜʥʦʶ ʩʠʩʪʝʤʦʶ, ʢʦʣʠ-ʥʝʙʫʜʴ ʩʪʚʦʨʝʥʦʶ [2]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʪʦʢʦʣʫ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʙʝʟʧʝʢʠ, ʨʦʟʨʦʙʣʝʥʠʭ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʧʦʚʥʦʛʦ ʚʫʟʣʘ Ethereum ʻ ʙʣʦʢʯʝʡʥ. 

ɹʣʦʢʯʝʡʥ ï ʮʝ ʣʘʥʮʶʞʦʢ ʙʣʦʢʽʚ, ʧʨʠʚ'ʷʟʘʥʠʭ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ ʚ ʧʝʚʥʦʤʫ 

ʧʦʨʷʜʢʫ. ʇʨʠʯʦʤʫ, ʣʘʥʮʶʞʦʢ ʤʘʻ ʪʘʢʫ ʚʣʘʩʪʠʚʽʩʪʴ, ʱʦ ʨʦʟʙʠʪʪʷ ʙʫʜʴ-ʷʢʦʛʦ 

ʦʜʥʦʛʦ ʙʣʦʢʫ b ʪʘʢʦʞ ʟʨʫʡʥʫʻ ʚʩʽʭ ʡʦʛʦ ʥʘʩʪʫʧʥʠʢʽʚ b + 1, b + 2, ... b + n. 

ʋ ʢʦʞʥʦʤʫ ʙʣʦʮʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʨʷʜ ʪʨʘʥʟʘʢʮʽʡ ʨʘʟʦʤ ʟ ʭʝʰʝʤ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʙʣʦʢʫ ʪʘ ʜʦʢʘʟʦʤ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ (proof-of-work) ʧʦʪʦʯʥʦʛʦ ʙʣʦʢʫ. ɼʦʢʘʟ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ï ʨʝʟʫʣʴʪʘʪ ʽʥʪʝʥʩʠʚʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ, ʷʢʝ ʟʥʘʭʦʜʠʪʴ ʧʝʨʰʝ 

ʯʠʩʣʦ (ʟʚʘʥʝ nonce), ʷʢʝ ʨʘʟʦʤ ʽʟ ʚʤʽʩʪʦʤ ʙʣʦʢʫ ʧʦʚʝʨʪʘʻ ʧʝʚʥʠʡ ʭʝʰ. ʊʘʢʠʡ ʭʝʰ 

ʟʘʟʚʠʯʘʡ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʯʠʩʣʘ 0, ʷʢʝ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʘʨʘʤʝʪʨʘ, ʱʦ 

ʥʘʟʠʚʘʻʪʴʩʷ ʩʢʣʘʜʥʽʩʪʶ. ʏʠʤ ʚʠʱʝ ʩʢʣʘʜʥʽʩʪʴ, ʪʠʤ ʙʽʣʴʰʝ ʯʘʩʫ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ 

ʭʝʰ, ʧʦʯʠʥʘʶʯʠ ʟ ʚʠʱʦʛʦ ʯʠʩʣʘ 0. 

ʆʩʢʽʣʴʢʠ ʢʦʞʝʥ ʙʣʦʢ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʧʦʧʝʨʝʜʥʽʤ ʙʣʦʢʦʤ (ʭʝʰ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʙʣʦʢʫ ʻ ʯʘʩʪʠʥʦʶ ʚʤʽʩʪʫ ʧʦʪʦʯʥʦʛʦ ʙʣʦʢʫ), ʜʫʞʝ ʩʢʣʘʜʥʦ ʨʦʟʙʠʪʠ ʣʘʥʮʶʞʦʢ. 

ʈʦʟʨʠʚ ʣʘʥʮʶʛʘ ʦʟʥʘʯʘʻ ʧʽʜʨʦʙʢʫ ʩʧʝʮʽʘʣʴʥʦʛʦ ʙʣʦʢʫ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʧʦʣʦʞʝʥʥʽ ʚ 

ʣʘʥʮʶʞʢʫ, ʪʦʤʫ ʚʩʽ ʥʘʩʪʫʧʥʽ ʙʣʦʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʤʽʥʥʠʤʠ. ʗʢʙʠ, ʟʘ ʘʙʩʫʨʜʦʤ, 

ʪʘʢʠʡ ʙʣʦʢ ʽʩʥʫʚʘʚ, ʙʫʣʦ ʙ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʦ ʧʝʨʝʢʦʥʘʪʠ ʨʝʰʪʫ ʤʝʨʝʞʽ, ʱʦ 

ʪʘʢʠʡ ʣʘʥʮʶʞʦʢ ʻ ʣʝʛʽʪʠʤʥʠʤ. 

ɹʣʦʢʯʝʡʥ Ethereum, ʥʘʩʧʨʘʚʜʽ, ʻ ʤʘʰʠʥʦʶ ʩʪʘʥʽʚ, ʱʦ ʧʨʘʮʶʻ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʨʘʥʟʘʢʮʽʡ. ɺʠʟʥʘʯʝʥʥʷ ʤʘʰʠʥʠ ʩʪʘʥʽʚ ʤʘʻ ʥʘ ʫʚʘʟʽ, ʱʦ ʮʝʡ ʤʝʭʘʥʽʟʤ ʟʯʠʪʫʻ 

ʚʭʽʜʥʽ ʜʘʥʽ ʽ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʥʠʭ, ʧʝʨʝʭʦʜʠʪʴ ʫ ʥʦʚʠʡ ʩʪʘʥ (ʨʠʩ. 1). 

ʋ ʚʠʧʘʜʢʫ ʟ ʤʘʰʠʥʦʶ ʩʪʘʥʽʚ Ethereum, ʧʦʯʘʪʢʦʚʦʶ ʪʦʯʢʦʶ ʻ çʩʪʘʥ ʛʝʥʝʟʠʩʫè. 

ɺʽʥ ʧʦʜʽʙʥʠʡ ʜʦ ʯʠʩʪʦʛʦ ʣʠʩʪʘ ʘʙʦ ʧʦʨʦʞʥʴʦʛʦ ʙʣʘʥʢʫ ʜʦ ʪʦʛʦ, ʧʦʢʠ ʚ ʤʝʨʝʞʽ ʥʝ 

ʚʽʜʙʫʜʫʪʴʩʷ ʙʫʜʴ-ʷʢʽ ʪʨʘʥʟʘʢʮʽʾ. ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʪʨʘʥʟʘʢʮʽʡ ʩʪʘʥ ʛʝʥʝʟʠʩʫ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʢʽʥʮʝʚʠʡ ʩʪʘʥ. ʋ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʮʝʡ ʢʽʥʮʝʚʠʡ ʩʪʘʥ ʻ 

ʧʦʪʦʯʥʠʤ ʩʪʘʥʦʤ Ethereum. ʉʪʘʥ Ethereum ʚʢʣʶʯʘʻ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ 

ʪʨʘʥʟʘʢʮʽʡ. ʎʽ ʪʨʘʥʟʘʢʮʽʾ ʛʨʫʧʫʶʪʴʩʷ ʚ ʙʣʦʢʠ. ɹʣʦʢ ʤʽʩʪʠʪʴ ʛʨʫʧʠ ʪʨʘʥʟʘʢʮʽʡ, ʘ 

ʢʦʞʝʥ ʙʣʦʢ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʦʧʝʨʝʜʥʽʤ, ʪʠʤ ʩʘʤʠʤ ʫʪʚʦʨʶʶʯʠ ʣʘʥʮʶʞʦʢ. 

ʑʦʙ ʚʠʢʣʠʢʘʪʠ ʧʝʨʝʭʽʜ ʤʝʨʝʞʽ ʟ ʦʜʥʦʛʦ ʩʪʘʥʫ ʜʦ ʽʥʰʦʛʦ, ʪʨʘʥʟʘʢʮʽʷ ʤʘʻ ʙʫʪʠ 

ʚʠʟʥʘʥʘ ʜʽʡʩʥʦʶ, ʜʣʷ ʯʦʛʦ ʚʦʥʘ ʤʘʻ ʧʨʦʡʪʠ ʯʝʨʝʟ ʧʨʦʮʝʩ ʚʘʣʽʜʘʮʽʾ (ʧʝʨʝʚʽʨʢʠ ʪʘ 

ʟʘʪʚʝʨʜʞʝʥʥʷ), ʚʽʜʦʤʠʡ ʷʢ ʤʘʡʥʽʥʛ. ʄʘʡʥʽʥʛ ï ʮʝ ʧʨʦʮʝʩ, ʚ ʷʢʦʤʫ ʛʨʫʧʘ ʚʫʟʣʽʚ 

ʤʝʨʝʞʽ (ʢʦʤʧ'ʶʪʝʨʽʚ) ʚʠʪʨʘʯʘʻ ʩʚʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ ʥʘ ʛʝʥʝʨʘʮʽʶ ʙʣʦʢʫ 

ʜʽʡʩʥʠʭ ʪʨʘʥʟʘʢʮʽʡ. 
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ʈʠʩ. 1. ʇʘʨʘʜʠʛʤʘ ʙʣʦʢʯʝʡʥʫ Ethereum 

 

ɹʫʜʴ-ʷʢʠʡ ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʚʫʟʦʣ ʤʝʨʝʞʽ (ʾʭ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ çʥʦʜʘʤʠè), ʱʦ 

ʦʛʦʣʦʰʫʻ ʩʝʙʝ ʷʢ ʤʘʡʥʝʨ, ʤʦʞʝ ʧʨʝʪʝʥʜʫʚʘʪʠ ʥʘ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʘʣʽʜʘʮʽʶ ʙʣʦʢʫ 

ʪʨʘʥʟʘʢʮʽʡ. ɹʘʛʘʪʦ ʥʦʜʽʚ ʟ ʫʩʴʦʛʦ ʩʚʽʪʫ ʦʜʥʦʯʘʩʥʦ ʥʘʤʘʛʘʶʪʴʩʷ ʩʪʚʦʨʶʚʘʪʠ ʪʘ 

ʚʘʣʽʜʫʚʘʪʠ ʙʣʦʢʠ. ʂʦʞʝʥ ʤʘʡʥʝʨ ʧʨʠ ʟʘʧʠʩʽ ʙʣʦʢʫ ʚ ʙʣʦʢʯʝʡʥ ʥʘʜʘʻ 

ʤʘʪʝʤʘʪʠʯʥʠʡ çʜʦʢʘʟè, ʱʦ ʜʽʻ ʷʢ ʛʘʨʘʥʪʽʷ: ʷʢʱʦ ʜʦʢʘʟ ʽʩʥʫʻ, ʪʦ ʙʣʦʢ ʤʘʻ ʙʫʪʠ 

ʜʽʡʩʥʠʤ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʜʦʜʘʪʠ ʙʣʦʢ ʜʦ ʦʩʥʦʚʥʦʛʦ ʙʣʦʢʯʝʡʥʫ, ʤʘʡʥʝʨ ʧʦʚʠʥʝʥ 

ʧʽʜʪʚʝʨʜʠʪʠ ʡʦʛʦ ʨʘʥʽʰʝ ʟʘ ʚʩʽʭ ʡʦʛʦ ʢʦʥʢʫʨʝʥʪʽʚ. ʇʨʦʮʝʩ ʧʝʨʝʚʽʨʢʠ ʢʦʞʥʦʛʦ 

ʙʣʦʢʫ ʰʣʷʭʦʤ ʥʘʜʘʥʥʷ ʥʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʜʦʢʘʟʫ ʥʘʟʠʚʘʻʪʴʩʷ ʜʦʢʘʟʦʤ 

ʚʠʢʦʥʘʥʥʷ (proof-of-work). 

ʆʩʢʽʣʴʢʠ ʙʣʦʢʯʝʡʥ ʻ ʦʜʥʦʝʣʝʤʝʥʪʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʟʘʧʠʩʫ ʪʨʘʥʟʘʢʮʽʡ ʟʽ ʩʪʘʥʦʤ, 

ʱʦ ʩʧʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʪʦ ʢʦʨʝʢʪʥʠʡ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ï ʮʝ ʻʜʠʥʘ ʛʣʦʙʘʣʴʥʘ 

ʽʩʪʠʥʘ, ʷʢʘ ʤʘʻ ʧʨʠʡʤʘʪʠʩʷ ʚʩʽʤʘ. ʅʘʷʚʥʽʩʪʴ ʢʽʣʴʢʦʭ ʩʪʘʥʽʚ (ʯʠ ʣʘʥʮʶʞʢʽʚ) 

ʟʨʫʡʥʫʚʘʣʦ ʙ ʚʩʶ ʩʠʩʪʝʤʫ, ʦʩʢʽʣʴʢʠ ʫ ʪʘʢʦʤʫ ʨʘʟʽ ʙʫʣʦ ʙ ʥʝʤʦʞʣʠʚʦ ʜʦʤʦʚʠʪʠʩʷ 

ʫ ʪʦʤʫ, ʷʢʠʡ ʩʪʘʥ ʤʝʨʝʞʽ ʤʘʻ ʚʚʘʞʘʪʠʩʷ ʽʩʪʠʥʥʠʤ. 

ʑʦʨʘʟʫ, ʢʦʣʠ ʬʦʨʤʫʻʪʴʩʷ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʣʘʥʮʶʞʢʽʚ, ʫʪʚʦʨʶʻʪʴʩʷ 

ʨʦʟʛʘʣʫʞʝʥʥʷ (fork). ɿʘʟʚʠʯʘʡ ʨʦʟʛʘʣʫʞʝʥʴ ʥʘʤʘʛʘʶʪʴʩʷ ʫʥʠʢʘʪʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʨʫʡʥʫʶʪʴ ʩʠʩʪʝʤʫ ʽ ʩʪʘʚʣʷʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʝʨʝʜ ʚʠʙʦʨʦʤ, ʷʢʦʤʫ ʣʘʥʮʶʞʢʫ ʚʦʥʠ 

ʧʦʚʠʥʥʽ ʜʦʚʽʨʷʪʠ. 

ɹʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʽʷ Ethereum ʻ ʤʘʢʩʠʤʘʣʴʥʦ ʙʝʟʧʝʯʥʦʶ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ 

ʜʘʥʠʭ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʟʣʘʤʫ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ Ethereum ʟʥʘʜʦʙʣʷʪʴʩʷ ʩʪʦʨʽʯʯʷ. 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ, ʦʙʤʽʥ ʜʘʥʠʤʠ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʮʽʡ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʠʪʴ ʧʦʟʙʫʪʠʩʷ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʜʚʦʭ ʚʠʜʽʚ ʩʭʦʚʠʱ ï ʩʝʢʨʝʪʥʠʭ ʪʘ ʭʤʘʨʥʠʭ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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2. Dr. Gavin Wood. Ethereum Yellow Paper. URL: 

https://ethereum.github.io/yellowpaper/paper.pdf 
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ɻʘʣʘʥ ʆ.ɺ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɹʘʙʝʥʢʦ ʄ.ɺ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʈʝʰʝʪʥʽʢʦʚ ʉ.ʄ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʊɽɻɸʅʆɻʈɸʌɯʏʅʀʍ ʄɽʊʆɼɯɺ ɿɸʍʀʉʊʋ 

ɯʅʌʆʈʄɸʎɯɰ ʋ ɽʃɽʂʊʈʆʅʅʀʍ ʊɽʂʉʊʆɺʀʍ ɼʆʂʋʄɽʅʊɸʍ 

ʈʦʟʛʣʷʜʘʶʯʠ ʩʧʦʩʦʙʠ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ, ʜʦʨʝʯʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ 

ʩʪʝʛʘʥʦʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ. ʆʩʦʙʣʠʚʽʩʪʶ ʩʪʝʛʘʥʦʛʨʘʬʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʪʝ, ʱʦʚʽʥ ʥʝ 

ʧʝʨʝʜʙʘʯʘʻ ʧʨʷʤʦʛʦ ʦʛʦʣʦʰʝʥʥʷ ʬʘʢʪʫ ̔ ʩʥʫʚʘʥʥʷʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʘʭʠʱʘʻʪʴʩʷ. ʎʷ 

ʦʙʩʪʘʚʠʥʘ ʜʘʻ ʟʤʦʛʫ ʚ ʨʘʤʢʘʭʪʨʘʜʠʮʽʡʥʦ ʽʩʥʫʶʯʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʘʙʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʨʽʰʫʚʘʪʠ ʜʝʷʢʽ ʚʘʞʣʠʚʽ ʟʘʚʜʘʥʥʷ 

ʟʘʭʠʩʪʫʽʥʬʦʨʤʘʮʽʾ. ʉʘʤ ʪʝʨʤʽʥ çʩʪʝʛʘʥʦʛʨʘʬʽʷè ʦʟʥʘʯʘʻ ʧʨʠʭʦʚʘʥʝ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʷʢʝ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʽʟʥʘʪʠʩʷ ʧʨʦ ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ 

ʪʨʝʪʽʡ ʦʩʦʙʽ [1]. 

ʂʦʤʧôʶʪʝʨʥʘ ʩʪʝʛʘʥʦʛʨʘʬʽʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʘʭ. ʇʦ-

ʧʝʨʰʝ, ʬʘʡʣʠ ʟ ʦʮʠʬʨʦʚʘʥʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ, ʘ ʪʘʢʦʞ ʘʫʜʽʦ- ʪʘ ʚʽʜʝʦʬʘʡʣʠ 

ʤʦʞʥʘ ʧʝʚʥʦʶ ʤʽʨʦʶ ʟʤʽʥʠʪʠ ʙʝʟ ʚʪʨʘʪʠ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. ʇʦ-ʜʨʫʛʝ, 

ʤʦʞʣʠʚʦʩʪʽ ʣʶʜʠʥʠ ʨʦʟʨʽʟʥʷʪʠ ʥʝʟʥʘʯʥʽ ʟʤʽʥʠ ʟʚʫʢʫ ʘʙʦ ʢʦʣʴʦʨʫ ʜʦʩʠʪʴ 

ʦʙʤʝʞʝʥʽ. ʉʪʝʛʘʥʦʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʽʥʠʪʠ ʥʝʩʫʪʪʻʚʽ ʯʘʩʪʢʠ 

ʜʘʥʠʭ ʧʦʪʨʽʙʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʽʤʝʡʥʝ ʬʦʪʦ ʤʦʞʝ ʤʽʩʪʠʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʢʦʤʝʨʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʘ ʬʘʡʣ ʟ ʫʣʶʙʣʝʥʦʶ ʤʝʣʦʜʽʻʶ ï ʩʝʢʨʝʪʥʝ 

ʧʦʚʽʜʦʤʣʝʥʥʷ. ɯʩʥʫʶʯʽ ʘʣʛʦʨʠʪʤʠ ʚʙʫʜʦʚʫʚʘʥʥʷ ʩʝʢʨʝʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʜʽʣʷʶʪʴ 

ʥʘ ʜʝʢʽʣʴʢʘ ʛʨʫʧ: 

1.ʊʽ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʟ ʩʘʤʠʤ ʮʠʬʨʦʚʠʤ ʩʠʛʥʘʣʦʤ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʚʽʜʥʦʩʠʪʴʩʷ 

ʤʝʪʦʜ LSB (LeastSignificantBit, ʥʘʡʤʝʥʰʠʡ ʟʥʘʯʫʱʠʡ ʙʽʪ). 

2.çɺʧʘʶʚʘʥʥʷè ʪʘʻʤʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɼʦʩʠʪʴ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʙʫʜʦʚʫʚʘʥʥʷ ʎɺɿ (ʮʠʬʨʦʚʠʡ ʚʦʜʷʥʠʡ ʟʥʘʢ). 

3.ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʬʘʡʣʦʚʠʭ ʬʦʨʤʘʪʽʚ.  

ɼʣʷ ʚʙʫʜʦʚʫʚʘʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʜʘʥʠʭ ʚ ʪʝʢʩʪʦʚʠʡ ʜʦʢʫʤʝʥʪ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʪʝʢʩʪʦʚʦʾ ʩʪʝʛʘʥʦʛʨʘʬʽʾ, ʪʘʢʽ ʷʢ ʤʝʪʦʜʠ ʜʦʚʽʣʴʥʦʛʦ 

ʽʥʪʝʨʚʘʣʫ (ʤʝʪʦʜ ʟʤʽʥʠ ʽʥʪʝʨʚʘʣʫ ʤʽʞ ʨʝʯʝʥʥʷʤʠ, ʤʝʪʦʜ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʯʠ ʪʠʧʫ 

ʧʨʦʙʽʣʽʚ ʫ ʢʽʥʮʽ ʪʝʢʩʪʦʚʠʭ ʨʷʜʢʽʚ, ʤʝʪʦʜ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʧʨʦʙʽʣʽʚ ʤʽʞ ʩʣʦʚʘʤʠ 

ʚʠʨʽʚʥʷʥʦʛʦ ʧʦ ʰʠʨʠʥʽ ʪʝʢʩʪʫ), ʤʝʪʦʜ ʟʤʽʥʠ ʨʝʛʽʩʪʨʫ ʣʽʪʝʨ, ʤʝʪʦʜ ʟʘʤʽʥʠ ʣʽʪʝʨ ʟ 

ʦʜʥʘʢʦʚʠʤ ʥʘʧʠʩʘʥʥʷʤ, ʘʣʝ ʟ ʨʽʟʥʠʭ ʘʣʬʘʚʽʪʽʚ, ʚʥʝʩʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʟʤʽʥ ʫ 

ʰʨʠʬʪʠ ʦʢʨʝʤʠʭ ʣʽʪʝʨ, ʥʘʧʨʠʢʣʘʜ ʚʘʨʽʘʮʽʾ ʜʦʚʞʠʥʠ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʣʽʪʝʨʠ ʨ ʽ 

ʪ.ʜ. ɼʦʩʠʪʴ ˇʨʫʥʪʦʚʥʝ ʦʧʠʩʘʥʥʷ ʮʠʭ ʪʘ ʽʥʰʠʭ ʩʠʥʪʘʢʩʠʯʥʠʭ, ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʪʘ 

ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʝʢʩʪʦʚʦʾ ʩʪʝʛʘʥʦʛʨʘʬʽʾ ʥʘʚʝʜʝʥʝ ʚ [1]. 
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ʈʦʟʛʣʷʥʫʪʽ ʚʠʱʝ ʤʝʪʦʜʠ ʜʦʩʠʪʴ ʣʝʛʢʦ ʚʙʫʜʦʚʫʶʪʴʩʷ ʚ ʙʫʜʴ-ʷʢʠʡ ʪʝʢʩʪ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʟʤʽʩʪʫ, ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʤʦʚʠ. ɸʣʝ, ʥʘ ʞʘʣʴ, ʪʘʢʽ ʤʝʪʦʜʠ ʣʝʛʢʦ 

ʟʣʘʤʫʶʪʴʩʷ, ʽ ʩʝʢʨʝʪʥʘ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʩʪʘʪʠ ʜʦʩʪʫʧʥʦʶ ʪʨʝʪʽʡ ʦʩʦʙʽ. ʊʘʢʦʞ 

ʚʝʣʠʢʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʪʝ, ʱʦ ʮʠʤʠ ʤʝʪʦʜʘʤʠ ʥʝ ʤʦʞʥʘ ʧʝʨʝʜʘʚʘʪʠ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʧʨʠʭʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʦʤʫ ʤʠ ʟʘʩʪʦʩʫʻʤʦ ʜʦ ʪʝʢʩʪʦʚʦʾ ʩʪʝʛʘʥʦʛʨʘʬʽʾ 

ʤʝʪʦʜ LSB, ʷʢʠʡ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟ ʮʠʬʨʦʚʠʤ ʩʠʛʥʘʣʦʤ[1 ï 2].  

ʉʫʪʴ ʤʝʪʦʜʘ LSB (Least Significant Bit, ʥʘʡʤʝʥʰʠʡ ʟʥʘʯʫʱʠʡ ʙʽʪ) ʧʦʣʷʛʘʻ ʚ 

ʟʘʤʽʥʽ ʥʘʡʤʝʥʰ ʟʥʘʯʫʱʠʭ ʙʽʪʽʚ ʢʦʥʪʝʡʥʝʨʘ ʥʘ ʙʽʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʷʢʝ ʥʝʦʙʭʽʜʥʦ 

ʧʨʠʭʦʚʘʪʠ.  

ʃʶʜʩʴʢʝ ʦʢʦ ʥʝ ʚ ʟʤʦʟʽ ʚʽʜʨʽʟʥʠʪʠ ʥʝʟʥʘʯʥʽ ʚʽʜʪʽʥʢʠ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ ʢʦ-ʣʴʦʨʫ. 

ʎʠʤ ʤʦʞʥʘ ʚʜʘʣʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʨʠ ʧʦʙʫʜʦʚʽ ʘʣʛʦʨʠʪʤʫ ʚʢʣʘʜʝʥʥʷ ʪʘʻ-ʤʥʠʭ 

ʜʘʥʠʭ ʫ ʢʦʥʪʝʡʥʝʨ. ʉʫʪʴ ʮʴʦʛʦ ʘʣʛʦʨʠʪʤʫ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ɭ ʧʦʚʽʜʦʤʣʝʥʥʷ, 

ʷʢʝ ʪʨʝʙʘ ʧʨʠʭʦʚʘʪʠ ʚ ʜʦʢʫʤʝʥʪ. ʇʨʠ ʮʴʦʤʫ ʩʘʤ ʜʦʢʫʤʝʥʪ ʧʦʚʠʥʝʥ ʚʞʝ ʤʽʩʪʠʪʠ 

ʫ ʩʦʙʽ ʪʝʢʩʪʦʚʫ ʽʥʬʦʨʤʘʮʽʶ. ɺʽʜ ʦʙʩʷʛʫ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʦʙʩʷʛ ʪʠʭ 

ʜʘʥʠʭ, ʷʢʽ ʤʦʞʣʠʚʦ ʚ ʥʴʦʛʦ ʚʢʣʘʩʪʠ. ʏʠʤ ʙʽʣʴʰʝ ʪʝʢʩʪʫ ʤʽʩʪʠʪʴ ʜʦʢʫʤʝʥʪ, ʪʠʤ 

ʙʽʣʴʰʝ ʜʘʥʠʭ ʤʠ ʟʤʦʞʝʤʦ ʚ ʥʴʦʛʦ ʧʨʠʭʦʚʘʪʠ.  

ʉʘʤʽ ʜʘʥʽ ʙʫʜʝʤʦ ʚʢʣʘʜʘʪʠ ʚ RGB ʢʘʥʘʣʠ ʢʦʣʴʦʨʫ ʢʦʞʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʩʠʤʚʦʣʫ 

ʟ ʮʴʦʛʦ ʬʘʡʣʫ. ɼʣʷ ʮʴʦʛʦ ʥʘʤ ʩʧʦʯʘʪʢʫ ʪʨʝʙʘ ʨʦʟʧʘʨʩʠʪʠ ʜʦʢʫʤʝʥʪ, ʦʪʨʠʤʘʪʠ ʟ 

ʥʴʦʛʦ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ: ʪʝʢʩʪ ʪʘ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʣʴʦʨʠ ʢʦʞʥʦʛʦ ʟ ʩʠʤʚʦʣʽʚ ʚ 

ʬʦʨʤʘʪʽ RGB. ʇʦʪʽʤ ʚ ʦʪʨʠʤʘʥʠʭ ʩʢʣʘʜʦʚʠʭ ʢʦʣʴʦʨʫ ʟʘʤʽʥʠʤʦ ʤʦʣʦʜʰʠʡ ʙʽʪ 

ʙʽʪʘʤʠ ʥʘʰʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ. ɼʘʥʘ ʦʧʝʨʘʮʽʷ ʥʝ ʚʥʝʩʝ ʚ ʢʦʣʽʨ ʪʝʢʩʪʫ ʧʦʤʽʪʥʠʭ 

ʣʶʜʩʴʢʦʤʫ ʦʢʫ ʩʧʦʪʚʦʨʝʥʴ. ʅʘʪʦʤʽʩʪʴ ʚʦʥʘ ʜʦʧʦʤʦʞʝ ʥʘʤ ʚʢʣʘʩʪʠ ʨʽʚʥʦ 1 ʙʘʡʪ 

ʥʘʰʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʢʦʣʽʨ ʢʦʞʥʦʛʦ ʩʠʤʚʦʣʫ ʚʭʽʜʥʦʛʦ ʬʘʡʣʫ. ʊʦʙʪʦ 

ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʘʡʪ (ʘʙʦ ʩʠʤʚʦʣʽʚ), ʷʢʫ ʤʠ ʤʦʞʝʤʦ ʧʨʠʭʦʚʘʪʠ, ʙʫʜʝ 

ʜʦʨʽʚʥʶʚʘʪʠ ʢʽʣʴʢʦʩʪʽ ʩʠʤʚʦʣʽʚ ʜʦʢʫʤʝʥʪʫ. 

ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʚʠʢʦʥʫʻʪʴʩʷ ʽ ʚʠʪʷʛʥʝʥʥʷ ʜʘʥʠʭ ʟ ʢʦʥʪʝʡʥʝʨʫ. ɼʣʷ ʪʦʛʦ, 

ʱʦʙ ʦʪʨʠʤʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʧʦʪʨʽʙʥʦ ʨʦʟʧʘʨʩʠʪʠ ʜʦʢʫʤʝʥʪ, ʦʪʨʠʤʘʪʠ ʢʦʣʴʦʨʠ 

ʪʝʢʩʪʦʚʠʭ ʩʠʤʚʦʣʽʚ ʫ ʬʦʨʤʘʪʽ RGB ʽ ʧʨʦʯʠʪʘʪʠ ʦʩʪʘʥʥʽ ʙʽʪʠ ʢʦʞʥʦʛʦ ʢʘʥʘʣʫ. 

ɺʦʥʠ ʽ ʙʫʜʫʪʴ ʩʢʣʘʜʘʪʠ ʦʜʠʥ ʙʘʡʪ (ʘʙʦ ʩʠʤʚʦʣ) ʧʨʠʭʦʚʘʥʠʭ ʜʘʥʠʭ. ʇʨʦʨʦʙʠʚʰʠ 

ʮʽ ʜʽʾ ʜʣʷ ʚʩʽʭ ʽʥʰʠʭ ʢʦʣʴʦʨʽʚ, ʤʠ ʦʪʨʠʤʘʻʤʦ ʧʦʚʥʽʩʪʶ ʪʝʢʩʪ ʩʝʢʨʝʪʥʦʛʦ 

ʧʦʚʽʜʦʤʣʝʥʥʷ. 

ʆʪʞʝ, ʨʦʟʛʣʷʥʫʪʦ ʩʪʝʛʘʥʦʛʨʘʬʽʯʥʽ ʩʧʦʩʦʙʠ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʫ ʝʣʝʢʪʨʦʥʥʠʭ 

ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʘʭ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʧʨʠʭʦʚʘʥʥʷ ʜʘʥʠʭ, ʟʘʩʥʦʚʘʥʠʡ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ʟʘʤʽʥʠ ʤʦʣʦʜʰʦʛʦ ʟʥʘʯʫʱʦʛʦ ʙʽʪʫ ʚ ʢʦʣʴʦʨʦʚʦʤʫ 

ʧʨʦʩʪʦʨʽ ʩʠʤʚʦʣʽʚ ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʫ ʬʦʨʤʘʪʽ RitchText. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʂʦʥʘʭʦʚʠʯ ɻ.ʌ., ʇʨʦʛʦʥʦʚ ɼ.ʆ., ʇʫʟʠʨʝʥʢʦ ʆ.ʖ. ʂʦʤʧ'ʶʪʝʨʥʘ 

ʩʪʝʛʘʥʦʛʨʘʬʽʯʥʘ ʦʙʨʦʙʢʘ ʡ ʘʥʘʣʽʟ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʜʘʥʠʭ: ʧʽʜʨʫʯʥʠʢ. ʂʠʾʚ: 

çʎʝʥʪʨ ʫʯʙʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠè, 2018. 558 ʩ. 

2. ɼʝʤʯʝʥʢʦ ʖ.ʖ., ɹʘʙʝʥʢʦ ʄ.ɺ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʽʨʥʦʾ ʤʦʜʝʣʽ RGB ʪʘ 

ʤʝʪʦʜʫ LSB ʧʨʠ ʩʪʝʛʘʥʦʛʨʘʬʽʯʥʦʤʫ ʟʘʭʠʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʬʘʡʣʘʭ ʬʦʨʤʘʪʫ 

OFFICE OPEN XML. ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ɼɼʊʋ (ʪʝʭʥʽʯʥʽ ʥʘʫʢʠ). ʂʘʤôʷʥʩʴʢʝ, 

2018. ɺʠʧ. 1 (32). ʉ. 106ï110.  
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ɻʘʣʘʥ ʆ.ɺ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɼʦʚʛʝʥʢʦ ʆ.ɺ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɽʈɸ BIG DATA ï ɸʅɸʃɯʊʀʂɸ ɺɽʃʀʂʀʍ ɼɸʅʀʍ ɿʄɯʅʖɭ 

ɯʉʊʆʈɯʖ ʇʈʆɻʈɽʉʋ 

ʉʴʦʛʦʜʥʽ ʽʩʥʫʚʘʥʥʷ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʥʘʷʚʥʦʩʪʽ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʘʙʦ ʧʝʨʝʜʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʘʨʘʟ ʚʽʜʽʛʨʘʶʪʴ ʚʝʣʠʯʝʟʥʫ 

ʨʦʣʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʷʢʽ ʚʽʜʢʨʠʚʘʶʪʴ ʥʝʦʙʤʝʞʝʥʽ 

ʤʦʞʣʠʚʦʩʪʽ. ʇʝʨʝʤʦʞʝ ʪʦʡ, ʭʪʦ ʰʚʠʜʢʦ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʥʦʚʠʭ ʦʙʩʪʘʚʠʥ [1]. 

ʂʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʟʨʦʩʪʘʻ ʟ ʢʦʩʤʽʯʥʦʶ ʰʚʠʜʢʽʩʪʶ, ʚʽʜʥʦʩʥʦ ʧʦʩʪʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʽʥʪʝʨʥʝʪʫ ʪʘ ʧʨʦʜʫʢʪʽʚ ʦʧʝʨʘʪʦʨʽʚ ʟʚ'ʷʟʢʫ. ʊʘʢ, ʙʣʠʟʴʢʦ 90% ʫʩʽʭ 

ʜʦʩʪʫʧʥʠʭ ʥʘ ʩʴʦʛʦʜʥʽ ʜʘʥʠʭ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʧʨʦʪʷʛʦʤ 2 ʨʦʢʽʚ. ʂʦʞʝʥ ʜʝʥʴ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʦʪʥʽ ʦʥʣʘʡʥ-ʧʦʨʪʘʣʽʚ, ʮʽʣʴʦʚʠʭ ʩʪʦʨʽʥʦʢ ʽ 

ʩʘʡʪʽʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ.  

ʏʠʩʣʦ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʥʪʝʨʥʝʪʫ ʧʝʨʝʚʠʱʠʣʦ 4 ʤʽʣʴʷʨʜʠ, ʱʦ ʩʪʘʥʦʚʠʪʴ 57% ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ. ɹʝʟʧʝʨʝʨʚʥʦ ʛʝʥʝʨʫʶʪʴʩʷ ʪʠʩʷʯʽ ʬʦʪʦ, 

ʚʽʜʝʦ, ʤʽʣʴʡʦʥʠ ʟʘʧʠʪʽʚ ʧʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ. ʉʦʪʥʽ ʪʝʨʘʙʘʡʪ, ʩʪʚʦʨʝʥʠʭ ʟʘ ʜʝʥʴ 

ʽʥʬʦʨʤʘʮʽʾ (1 ʊɹ = 1024 ɻɹ). 

ʇʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʜʘʥʠʤʠ ʤʦʞʥʘ ʨʦʟʙʠʪʠ ʥʘ ʪʨʠ ʚʝʣʠʢʽ ʛʨʫʧʠ: 

- ʷʢʝ ʤʽʩʮʝ Big Data ʧʦʩʽʜʘʻ ʚ ʢʦʤʧʘʥʽʷʭ ʽ ʢʦʥʢʫʨʝʥʮʽʾ. ʗʢʠʤ ʩʧʦʩʦʙʦʤ 

ʤʦʞʥʘ ʟʘʮʽʢʘʚʣʶʚʘʪʠ ʣʶʜʝʡ ʥʘʚʯʘʪʠʩʷ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʽ 

ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʦʙʦʪʠ ʢʦʤʧʘʥʽʾ. ʗʢ ʧʝʨʝʪʚʦʨʠʪʠ Big Data ʥʘ ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ 

ʽ ʷʢʽ ʻ ʜʣʷ ʮʴʦʛʦ ʪʘʢʪʠʢʠ, ʱʦʙ ʧʦʢʨʘʱʫʚʘʪʠ ʧʨʦʝʢʪʠ ʟ ʥʠʭ. 

- ʧʨʠʥʮʠʧʠ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ, ʜʣʷ ʪʦʛʦ ʱʦʙ 

ʚʠʟʥʘʯʠʪʠ ʚʭʽʜʥʽ ʜʘʥʽ ʪʘ ʚʠʢʦʨʠʩʪʘʪʠ ʤʝʪʦʜʠ ʾʭ ʦʙʨʦʙʢʠ. 

- ʧʨʠʥʮʠʧʠ ʪʦʛʦ, ʷʢʠʤ ʯʠʥʦʤ ʦʙʨʦʙʣʷʪʠ ʜʘʥʽ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʧʦʪʨʽʙʥʫ 

ʽʥʬʦʨʤʘʮʽʶ [2]. 

ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʟʨʦʩʪʘʥʥʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʚʥʝʩʣʦ ʦʮʠʬʨʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ ʷʢ ʢʥʠʛʠ, ʜʦʢʫʤʝʥʪʘʮʽʷ ʽ ʚʽʜʝʦ. ʊʘʢʦʞ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ ʛʝʥʝʨʫʶʪʴ ʧʨʠʣʘʜʠ IoT (ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ).  

ɺʩʝ ʙʽʣʴʰʝ ʩʤʘʨʪ ʧʨʠʩʪʨʦʾʚ ʙʝʟʧʝʨʝʨʚʥʦ ʦʪʨʠʤʫʶʪʴ ʜʘʥʽ ʧʨʦ ʧʝʨʝʚʘʛʠ ʽ ʩʧʦʩʽʙ 

ʞʠʪʪʷ ʩʚʦʾʭ ʚʣʘʩʥʠʢʽʚ. ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʽ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʧʨʦʚʽʜʥʽ ʨʫʰʽʾ 

ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ ʚʝʣʠʢʠʭ ʜʘʥʠʭ, ʷʢʠʡ, ʟʘ ʧʨʦʛʥʦʟʘʤʠ Statista/Wikibon, 

ʚʞʝ ʜʦ 2027 ʨʦʢʫ ʚʠʨʦʩʪʝ ʜʦ $103 ʤʽʣʴʷʨʜʽʚ, ʱʦ ʙʽʣʴʰ ʥʽʞ ʫ ʜʚʘ ʨʘʟʠ ʧʝʨʝʚʠʱʠʪʴ 

ʦʯʽʢʫʚʘʥʠʡ ʨʦʟʤʽʨ ʨʠʥʢʫ ʫ 2018 ʨʦʮʽ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʨʦʟʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʥʘʤʘʛʘʣʠʩʷ ʱʝ ʚ ʩʝʨʝʜʠʥʽ 

20-ʛʦ ʩʪʦʣʽʪʪʷ, ʘʣʝ ʩʘʤʝ ʧʦʥʷʪʪʷ Big Data ʟ'ʷʚʠʣʦʩʷ ʚ ʢʽʥʮʽ 90-ʭ. ʅʘ ʮʝ ʚʧʣʠʥʫʣʦ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʤʧ'ʶʪʝʨʽʚ ʽ ʟʙʽʣʴʰʝʥʥʷ  ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ.  
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ʇʝʨʰʠʡ ʨʘʟ ʫ 2006 ʨʦʮʽ ʂʣʘʡʚ ʍʘʤʙʦ, ʙʨʠʪʘʥʩʴʢʠʡ ʧʽʜʧʨʠʻʤʝʮʴ ʫ ʛʘʣʫʟʽ 

ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʜʘʥʠʭ. ʧʨʠʨʽʚʥʷʪʠ ʮʽʥʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʮʽʥʥʦʩʪʽ ʥʘʬʪʠ.  

ʆʜʥʽʻʶ ʟ ʚʽʜʤʽʥʥʠʭ ʨʠʩ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʻ ʾʭ ʥʝʦʙʤʝʞʝʥʠʡ ʭʘʨʘʢʪʝʨ. ʂʨʽʤ ʪʦʛʦ, 

ʮʝ ʜʞʝʨʝʣʦ ʥʝ ʤʘʻ ʧʨʠʚôʷʟʢʠ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʤʽʩʮʷ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʠʜʦʙʫʪʢʫ 

ʥʘʬʪʠ.  

ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʬʘʢʪʦʨʘʤʠ ʻ ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʝʨʝʞʽ, 

ʘʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ ʩʪʚʦʨʝʥʠʡ ʽ ʚʠʢʦʨʠʩʪʘʥʠʡ ʮʠʬʨʦʚʠʡ ʪʨʘʬʽʢ, ʘ ʪʘʢʦʞ 

ʚʽʜʢʨʠʪʽʩʪʴ ʽ ʷʢʽʩʪʴ ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ. ʅʝʜʘʨʤʘ ʧʝʨʰʽ ʤʽʩʮʷ ʚ ʨʝʡʪʠʥʛʫ ʚʞʝ ʧʦʩʽʣʠ 

ʢʨʘʾʥʠ ʽʥʚʝʩʪʫʚʘʚ ʫ ʨʦʟʰʠʨʝʥʥʷ ɯʊ-ʩʝʢʪʦʨʫ. 

ʄʘʡʙʫʪʥʻ ʙʽʣʴʰʦʩʪʽ ʢʦʤʝʨʮʽʡʥʠʭ ʽ ʥʝʢʦʤʝʨʮʽʡʥʠʭ ʛʘʣʫʟʝʡ ʥʝʨʦʟʨʠʚʥʦ 

ʧʦʚôʷʟʘʥʝ ʽʥʥʦʚʘʮʽʷʤʠ. ɺʩʝʩʚʽʪʥʴʦ ʚʽʜʦʤʽ ʢʦʤʧʘʥʽʾ ʽʥʚʝʩʪʫʶʪʴ ʤʽʣʴʷʨʜʠ ʜʦʣʘʨʽʚ 

ʫ ʪʝʭʥʦʣʦʛʽʾ Big Data. ɼʘʥʽ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʽ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʢʪʦʨ ʧʨʝʜʠʢʪʠʚʥʦʾ ʘʥʘʣʽʪʠʢʠ (ʇɸ) ʻ ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʥʦʚʘʮʽʡ. ɺ 2019 ʨʦʮʽ ʨʠʥʦʢ ʇɸ ʜʦʩʷʛ ʦʙʩʷʛʫ 

ʚ 7,32 ʤʽʣʴʷʨʜʠ ʜʦʣʘʨʽʚ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ AMR. ɼʦ 2027 ʨʦʢʫ ʮʷ ʮʠʬʨʘ 

ʟʙʽʣʴʰʠʪʴʩʷ ʜʦ $35,45 ʤʽʣʴʷʨʜʘ, ʘʥʘʣʽʪʠʢʠ ʦʯʽʢʫʶʪʴ ʨʽʩʪ ʩʝʢʪʦʨʘ ʥʘ 484% [3]. 

ʗʢʱʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʪʝʨʤʽʥ çʘʥʘʣʽʟè ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ, ʪʦ ʧʽʜ ʥʠʤ 

ʨʦʟʫʤʽʻʪʴʩʷ ʩʘʤ ʧʨʦʮʝʩ ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʯʠʩʝʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʽ ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʚʘʞʣʠʚʠʭ ʪʝʥʜʝʥʮʽʡ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʝʬʝʢʪʠʚʥʠʭ 

ʨʽʰʝʥʴ. ʇʨʝʜʠʢʪʠʚʥʘ ʘʥʘʣʽʪʠʢʘ ʧʦʩʽʜʘʻ ʜʨʫʛʫ ʩʭʦʜʠʥʢʫ ʚ ʽʻʨʘʨʭʽʾ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʄʝʭʘʥʽʟʤ ʇA ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʝʨʝʜʙʘʯʝʥʥʷ ʪʦʛʦ, ʱʦ ʩʪʘʥʝʪʴʩʷ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ ʚ ʢʦʥʢʨʝʪʥʘ ʛʘʣʫʟʴ. ʇʨʦʛʥʦʩʪʠʯʥʘ ʘʥʘʣʽʪʠʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʦʢʨʝʤʠʡ ʢʣʘʩ ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʘʥʽ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʷʚʣʝʥʥʷʤ ʤʦʜʝʣʝʡ 

ʧʦʚʝʜʽʥʢʠ ʩʫʙ'ʻʢʪʽʚ ʘʙʦ ʦʙ'ʻʢʪʽʚ.  

ʇʝʨʰʽ ʢʨʦʢʠ ʚ ʮʴʦʤʫ ʩʝʢʪʦʨʽ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʱʝ ʚ 1940-ʭ ʨʦʢʘʭ, ʧʨʦʪʝ ʩʫʯʘʩʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʪʘ Big 

Data, ʚʽʜʢʨʠʣʠ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʜʣʷ ʨʠʥʢʫ ʇɸ.  

ʇʨʦʮʝʩ ʧʨʝʜʠʢʪʠʚʥʦʾ ʘʥʘʣʽʪʠʢʠ ʙʘʟʫʻʪʴʩʷ ʥʘ ʯʦʪʠʨʴʦʭ ʢʣʶʯʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʘʭ. ʇʝʨʰʽ ʜʚʽ ʩʪʘʜʽʾ ʧʝʨʝʜʫʶʪʴ ʇɸ, ʧʨʦʪʝ ʧʦʙʫʜʦʚʘ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʙʝʟ ʥʠʭ ʥʝ ʤʦʞʣʠʚʘ. 

1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ʉʘʤʝ ʧʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ ʨʘʟʦʤ ʟ ʬʦʨʤʫʣʶʚʘʥʥʷʤ 

ʛʽʧʦʪʝʟʠ, ʱʦ ʦʮʽʥʶʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʙʘʯʝʥʥʷ ʙʘʞʘʥʦʛʦ ʥʘ ʧʽʜʩʪʘʚʽ ʧʝʚʥʠʭ 

ʜʘʥʠʭ, ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʻ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ.  

2. ɿʙʽʨ ʜʘʥʠʭ. ɼʘʥʽ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʚʩʴʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʚʢʣʶʯʥʦ ʟ 

ʤʘʰʠʥʥʠʤʠ ʤʝʪʦʜʘʤʠ ʦʩʚʽʪʠ. ʇʽʜ ʯʘʩ ʟʙʦʨʫ ʜʘʥʠʭ ʚʘʞʣʠʚʽ ʜʚʘ ʬʘʢʪʦʨʠ: ʾʭ ʦʙʩʷʛ 

(ʛʣʠʙʠʥʘ ʥʘʙʦʨʫ ʜʘʥʠʭ) ʽ ʷʢʽʩʪʴ. ʊʝʭʥʦʣʦʛʽʷ Big Data ʻ ʝʬʝʢʪʠʚʥʠʤ ʜʦʧʦʤʽʞʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟʙʦʨʫ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʦʙʩʷʛ ʜʘʥʠʭ. 

3. ɸʥʘʣʽʟ ʧʦʰʫʢʦʚʽ ʜʘʥʽ. ʆʪʨʠʤʘʥʦʛʦ ʦʙʩʷʛʫ ʥʝʦʙʨʦʙʣʝʥʠʭ ʜʘʥʠʭ ʥʝʜʦʩʪʘʪʥʴʦ 

ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ɺʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚ ʩʫʯʘʩʥʠʭ ʦʙʩʷʛʘʭ ʜʘʥʠʭ 

ʚʠʤʘʛʘʻ ʘʜʝʢʚʘʪʥʦʛʦ ʧʽʜʭʦʜʫ.  

ɿʛʽʜʥʦ ʟ IDC, ʱʦʨʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʩʪʘʥʦʚʠʪʴ 

20,4% ʚ ʪʦʡ ʯʘʩ ʷʢ ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʘʥʠʭ, ʥʘ ʜʫʤʢʫ ʘʥʘʣʽʪʠʢʽʚ, 

ʜʦʩʷʛʥʝ 8,9 ʟʝʪʪʘʙʘʡʪ ʜʦ 2024 ʨʦʢʫ. ʊʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʦʧʦʤʘʛʘʶʪʴ 

ʥʝ ʟʘʛʫʙʠʪʠʩʷ ʩʝʨʝʜ ʦʙʩʷʛʽʚ ʩʠʨʠʭ ʜʘʥʠʭ, ʚʠʷʚʣʷʶʯʠ ʧʨʠʭʦʚʘʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. 
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ʇʨʝʜʠʢʪʠʚʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. ʅʘʩʪʫʧʥʠʤ ʽ ʦʩʪʘʥʥʽʤ ʢʨʦʢʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʨʦʟʫʤʽʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ. ʎʝʡ ʨʽʚʝʥʴ ʧʦʙʫʜʦʚʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʨʦʛʥʦʩʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ. ʉʫʯʘʩʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʂʣʶʯʦʚʽ ʧʝʨʝʚʘʛʠ ʧʨʦʛʥʦʟʥʦʾ ʘʥʘʣʽʪʠʢʠ. 

ʉʫʯʘʩʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʙʘʞʘʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʤʝʭʘʥʽʟʤʠ PA ʜʣʷ ʟʨʦʩʪʘʥʥʷ 

ʧʨʠʙʫʪʦʢ.  ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʯʠ ʧʦʩʣʫʛʠ ʪʠʩʷʯʽ ʯʠ ʤʽʣʴʡʦʥʽʚ 

ʜʦʣʘʨʽʚ ʪʝʯʫʪʴ ʜʦ ʘʥʘʣʽʟʫ ʨʠʥʢʫ. ʇʨʠ ʮʴʦʤʫ, ʷʢ ʚʣʘʩʥʠʢ ʙʽʟʥʝʩʫ, ʚʠ ʨʦʟʨʘʭʦʚʫʻʪʝ 

ʦʪʨʠʤʘʪʠ ʪʦʯʥʫ ʚʽʜʧʦʚʽʜʴ ï ʯʠ ʙʫʜʝ ʧʨʦʜʫʢʪ ʘʙʦ ʧʦʩʣʫʛʘ ʫʩʧʽʰʥʽ.  

ɼʨʫʛʠʡ ʚʘʞʣʠʚʠʡ ʤʦʤʝʥʪ, ʷʢʠʡ ʩʣʽʜ ʨʦʟʫʤʽʪʠ, ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʘʥʘʣʽʟ 

ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʯʠʩʪʦʪʠ ʪʘ ʷʢʦʩʪʽ. 

ʅʘʨʘʟʽ ʜʘʣʝʢʦ ʥʝ ʚʩʽ ʩʣʫʞʙʠ ʟʘʢʫʧʽʚʝʣʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʘʥʽ, ʷʢʽ 

ʚʦʥʠ ʤʘʶʪʴ. ʉʮʝʥʘʨʽʡ, ʢʦʣʠ ʬʘʭʽʚʮʽ ʽʟ ʟʘʢʫʧʽʚʝʣʴ ʢʦʜʫʶʪʴ ʪʨʘʥʟʘʢʮʽʾ ʥʝʢʦʨʝʢʪʥʦ, 

ʥʘʜʪʦ ʧʦʰʠʨʝʥʠʡ. ʈʝʟʫʣʴʪʘʪ ï ʥʝʧʦʚʥʽ, ʥʝʧʦʩʣʽʜʦʚʥʽ, ʥʝʪʦʯʥʽ, ʨʦʟʨʽʟʥʝʥʽ ʜʘʥʽ ʘʙʦ 

ʥʝʜʦʚʽʨʘ ʜʦ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʩʝʨʝʜ ʧʽʜʨʦʟʜʽʣʽʚ ʢʦʤʧʘʥʽʾ [4]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʦʡ ʬʘʢʪ ʱʦ ʚʝʣʠʢʽ ʜʘʥʽ ʩʘʤʽ ʧʦ ʩʦʙʽ ʥʝ ʧʨʠʥʦʩʷʪʴ ʢʦʨʠʩʥʽ. 

ɺʝʣʠʯʝʟʥʠʡ ʦʙʩʷʛ ʫʩʽʭ ʜʘʥʠʭ ʫʥʝʤʦʞʣʠʚʣʶʻ ʘʥʘʣʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɸʣʝ 

ʟʘʚʜʷʢʠ ʰʪʫʯʥʦʤʫ ʽʥʪʝʣʝʢʪʫ ʪʘ ʪʝʭʥʽʮʽ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʨʦʬʝʩʽʦʥʘʣʠ 

ʤʦʞʫʪʴ ʬʽʣʴʪʨʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʘʡʙʫʪʥʽʭ ʨʦʙʦʪʘʭ. 

ɿʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʪʠ ʪʘ ʧʦʩʣʫʛʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʝʣʠʢʠʭ ʜʘʥʠʭ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʧʦʩʪʽʡʥʠʤ ʧʨʦʛʨʝʩʦʤ ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʦʩʣʫʛ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʥʘʤ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʯʝʟʥʽ ʦʙʩʷʛʠ ʜʘʥʠʭ.  

ʍʦʯʘ ʮʽʥʠ ʥʘ ʧʨʠʩʪʨʦʾ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʧʘʣʠ, ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ 

ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʟʢʦ ʟʨʦʩʣʘ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʝʣʠʢʽ ʜʘʥʽ ʩʪʘʣʠ 

ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʢʦʤʧʘʥʽʡ ʙʫʜʴ- ʢ̫ʦʛʦ ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ. 

ʋ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʚʝʣʠʢʽ ʜʘʥʽ ʧʨʦʥʠʢʥʫʪʴ ʫ ʚʩʽ ʩʬʝʨʠ ʥʘʰʦʛʦ 

ʞʠʪʪʷ. ʂʦʤʧʘʥʽʾ, ʷʢʽ ʱʝ ʥʝ ʩʢʦʨʠʩʪʘʣʠʩʷ ʧʝʨʝʚʘʛʘʤʠ ʚʝʣʠʢʠʭ ʜʘʥʠʭ, ʥʝ 

ʧʨʠʭʦʚʫʶʪʴ, ʱʦ ʚʪʨʘʯʘʶʪʴ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ. ʑʦʙ ʟʙʝʨʝʛʪʠ ʪʘ ʟʤʽʮʥʠʪʠ ʩʚʦʾ 

ʧʦʟʠʮʽʾ ʥʘ ʨʠʥʢʫ, ʢʦʤʧʘʥʽʷʤ ʚʘʨʪʦ ʧʦʯʘʪʠ ʜʫʤʘʪʠ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʚʞʝ ʟʘʨʘʟ. 
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ʋɼʂ 004.4 

ɻʘʣʘʥ ʆ.ɺ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɼʦʚʛʝʥʢʦ ʉ.ɺ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ɺ ʉʋʏɸʉʅʀʍ ʆʅʃɸʁʅ-

ʇʃɸʊʌʆʈʄɸʍ 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʦʧʦʤʘʛʘʻ ʥʘʤ ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʥʘʰʦʛʦ ʞʠʪʪʷ. ʅʝʟʘʣʝʞʥʦ ʚʽʜ 

ʪʦʛʦ, ʯʠ ʧʝʨʝʚʽʨʷʻʪʝ ʚʠ ʩʚʦʶ ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ, ʦʪʨʠʤʫʻʪʝ ʤʘʨʰʨʫʪʠ ʯʠ 

ʥʘʤʘʛʘʻʪʝʩʷ ʨʦʟʧʦʯʘʪʠ ʥʦʚʠʡ ʙʽʟʥʝʩ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʚʞʝ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ, ʙʫʜʽʚʥʠʮʪʚʽ, ʧʨʘʚʦʩʫʜʜʽ ʽ ʥʘʚʽʪʴ ʤʠʩʪʝʮʪʚʽ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ï ʮʝ ʽʥʪʝʣʝʢʪʫʘʣʴʥʝ ʧʨʦʛʨʘʤʥʝ ʡ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʟʜʘʪʥʝ ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʜʣʷ ʷʢʠʭ ʟʘʟʚʠʯʘʡ ʧʦʪʨʽʙʝʥ ʣʶʜʩʴʢʠʡ ʨʦʟʫʤ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ï ʮʝ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʣʶʜʠʥʠ, ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ 

ʣʶʜʩʴʢʦʛʦ ʤʠʩʣʝʥʥʷ, ʧʦʷʩʥʝʥʥʷ ʣʶʜʩʴʢʦʾ ʧʦʚʝʜʽʥʢʠ ʡ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʱʦ ʩʘʤʝ 

ʟʫʤʦʚʣʶʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ [1, c. 9]. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʣʶʜʩʴʢʦʛʦ, ʚʽʥ ʤʦʞʝ ʦʧʨʘʮʶʚʘʪʠ ʚʝʣʠʢʽ 

ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʥʝ ʚʪʦʤʣʶʶʯʠʩʴ, ʥʝ ʧʽʜʜʘʶʯʠʩʴ 

ʚʧʣʠʚʫ ʝʤʦʮʽʡ. ʎʽ ʧʝʨʝʚʘʛʠ ʨʦʙʣʷʪʴ ʨʽʰʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʝʬʝʢʪʠʚʥʠʤʠ ʚ 

ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ. 

ʂʦʣʠ ʤʦʚʘ ʡʜʝ ʧʨʦ çʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪè, ʮʝ ʧʦʥʷʪʪʷ ʥʝ ʤʦʞʥʘ ʟʚʝʩʪʠ ʜʦ 

ʧʨʠʩʪʨʦʶ, ʷʢʠʡ ʽʤʽʪʫʻ ʣʶʜʩʴʢʠʡ ʤʦʟʦʢ.  

ʄʘʙʫʪʴ, ʥʘʡʚʽʜʦʤʽʰʘ ʩʧʨʦʙʘ ʜʘʪʠ ʬʦʨʤʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ çh ʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪè ʥʘʣʝʞʠʪʴ ʄʽʥʩʢʽ ʄ., ʚʽʜʦʤʦʤʫ ʝʢʩʧʝʨʪʫ ʟʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ: 

çʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʻ ʜʠʩʮʠʧʣʽʥʘ, ʱʦ ʚʠʚʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ, ʷʢʽ ʧʨʠ ʨʦʟʚô̫ ʟʘʥʥʽ ʭʾ ʣʶʜʠʥʦʶ ʧʦʪʨʝʙʫʶʪʴ ʧʝʚʥʠʭ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʫʩʠʣʴè [2, c. 12]. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʥʝ ʟʘʤʽʥʠʪʴ ʣʶʜʠʥʫ, ʘʣʝ ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʴ ʞʠʪʪʷ ʚ 

ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʚʘʞʣʠʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʝʬʝʢʪʠʚʥʠʡ 

ʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ (ʯʘʩʫ, ʬʽʥʘʥʩʽʚ, ʤʘʪʝʨʽʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ). 

ɺʧʨʦʚʘʜʞʫʶʯʠ ʪʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʨʽʟʥʽ ʩʬʝʨʠ ʞʠʪʪʷ, ʤʦʞʥʘ 

ʷʢʽʩʥʦ ʾʭ ʟʤʽʥʠʪʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʇʨʦʚʽʜʥʽ ʩʚʽʪʦʚʽ ʢʦʤʧʘʥʽʾ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʧʽʜʚʠʱʠʪʠ ʩʚʦʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ, ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʨʽʰʝʥʴ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʩʠʩʪʝʤʠ, ʧʨʠʜʙʘʥʥʷ ʘʧʘʨʘʪʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʨʝʞʽ ʧʦʪʨʝʙʫʶʪʴ ʛʨʦʰʝʡ ʽ ʨʝʩʫʨʩʽʚ, ʘʣʝ ʮʝ 

ʪʘʢʦʞ ʤʘʻ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ.  

ʋʯʘʩʪʴ ʣʶʜʠʥʠ ʚ ʫʩʪʘʣʝʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ ʟʚʝʜʝʥʦ ʜʦ ʤʽʥʽʤʫʤʫ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʝʚʥʠʭ ʜʽʡ ʩʢʦʨʦʯʫʻ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʙʽʣʴʰʫʻ ʧʦʪʫʞʥʽʩʪʴ.   



36 
 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʝʥʰʝ ʚʪʦʤʣʶʻ ʽ ʨʦʙʠʪʴ ʤʝʥʰʝ ʧʦʤʠʣʦʢ ʧʨʠ ʦʙʨʦʙʮʽ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ.  

ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʥʘʥʥʷ ʙʫʭʛʘʣʪʝʨʩʴʢʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʈʦʙʦʪʠ ʤʦʞʫʪʴ ʟʙʠʨʘʪʠ, 

ʨʦʟʢʦʧʫʚʘʪʠ, ʜʦʩʣʽʜʞʫʚʘʪʠ, ʩʦʨʪʫʚʘʪʠ ʪʘ ʪʝʩʪʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʨʽʟʥʠʭ ʯʘʩʪʠʥ. 

ɭ ʨʦʙʦʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʣʶʜʠʥʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʪʘ 

ʧʝʨʝʜʙʘʯʘʪʠ ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ. 

ʊʝʭʥʦʣʦʛʽʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʘʡʘʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʪʘʢʠʭ 

ʢʨʘʾʥʘʭ, ʷʢ ʉʐɸ, ʗʧʦʥʽʷ, ʂʠʪʘʡ ʪʘ ʅʽʤʝʯʯʠʥʘ.  

ɺʽʜʦʤʘ ʤʦʪʦʮʠʢʣʝʪʥʘ ʢʦʤʧʘʥʽʷ Harley-Davidson ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʫʤʥʦʾ 

ʩʠʩʪʝʤʠ ʩʢʦʨʦʪʠʣʘ ʯʘʩ ʩʢʣʘʜʘʥʥʷ ʤʦʪʦʮʠʢʣʘ ʟ 21 ʜʥʷ ʜʦ 6 ʛʦʜʠʥ. ʊʝʭʥʽʯʥʠʡ 

ʛʽʛʘʥʪ Samsung ʧʣʘʥʫʻ ʧʦʚʥʽʩʪʶ ʧʝʨʝʚʝʩʪʠ ʦʜʠʥ ʟʽ ʩʚʦʾʭ ʟʘʚʦʜʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ 2023 ʨʦʮʽ.  

ʇʨʠʢʣʘʜʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘʭ ʻ Amazon 

ʪʘ ʽʥʰʽ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʠ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʣʷ ʟʙʦʨʫ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʧʦʜʦʙʘʥʥʷ ʪʘ ʢʫʧʽʚʝʣʴʥʽ ʟʚʠʯʢʠ ʢʣʽʻʥʪʽʚ.  

ʇʦʪʽʤ ʚʦʥʠ ʧʝʨʩʦʥʘʣʽʟʫʶʪʴ ʜʦʩʚʽʜ ʧʦʢʫʧʦʢ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʧʨʦʧʦʥʫʶʯʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʦʚʽ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭʥʽʤ ʫʧʦʜʦʙʘʥʥʷʤ. 

 ʂʦʣʠ ʢʣʽʻʥʪ ʰʫʢʘʻ ʧʝʚʥʠʡ ʧʨʦʜʫʢʪ, ʧʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ ʪʘʢʦʞ ʧʦʢʘʟʫʻ 

ʧʦʚôʷʟʘʥʽ ʪʦʚʘʨʠ, ʷʢʽ ʢʫʧʠʣʠ ʽʥʰʽ ʣʶʜʠ ʧʽʜ ʯʘʩ ʧʦʰʫʢʫ ʪʦʛʦ ʩʘʤʦʛʦ ʧʨʦʜʫʢʪʫ.   

ʄʫʟʠʯʥʽ ʩʝʨʚʽʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʱʦʙ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʚʠʯʢʠ 

ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʧʦʪʽʤ ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻ ʮʶ ʽʥʬʦʨʤʘʮʽʶ, ʱʦʙ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʽʥʰʽ 

ʤʫʟʠʯʥʽ ʪʚʦʨʠ.  

ʅʘʧʨʠʢʣʘʜ, Spotify ʧʨʦʧʦʥʫʻ ʥʦʚʫ ʤʫʟʠʢʫ, ʥʦʚʽ ʨʝʣʽʟʠ ʪʘ ʩʪʘʨʽ ʫʣʶʙʣʝʥʽ 

ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʦʩʥʦʚʽ ʟʚʠʯʦʢ ʩʣʫʭʘʥʥʷ. Google Play ʪʘʢʦʞ ʧʨʦʧʦʥʫʻ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʤʫʟʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ.  

ʇʽʜʢʘʟʢʠ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚʨʘʭʦʚʫʶʪʴ ʪʘʢʽ ʬʘʢʪʦʨʠ, ʷʢ ʧʦʛʦʜʘ ʪʘ 

ʯʘʩ ʜʦʙʠ, ʱʦʙ ʧʨʦʧʦʥʫʚʘʪʠ ʤʫʟʠʢʫ. ʄʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʧʠʩʦʢ ʚʽʜʪʚʦʨʝʥʥʷ 

ʪʘʥʮʶʚʘʣʴʥʦʾ ʤʫʟʠʢʠ ʚ ʧôʷʪʥʠʮʶ ʚʚʝʯʝʨʽ ʘʙʦ ʩʧʠʩʦʢ ʚʽʜʪʚʦʨʝʥʥʷ ʪʠʭʦʾ 

ʘʢʫʩʪʠʯʥʦʾ ʤʫʟʠʢʠ ʚ ʜʦʱʦʚʠʡ ʜʝʥʴ. 

ʑʝ ʦʜʠʥ ʩʧʦʩʽʙ, ʫ ʷʢʠʡ ʙʘʥʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʮʝ 

ʥʘʜʩʠʣʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʩʧʦʚʽʱʝʥʴ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʰʘʭʨʘʡʩʪʚʫ.  

ʅʘʧʨʠʢʣʘʜ, ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʦʪʨʠʤʫʚʘʪʠ ʩʧʦʚʽʱʝʥʥʷ ʧʦ ʪʝʣʝʬʦʥʫ, ʢʦʣʠ ʥʘ 

ʡʦʛʦ ʨʘʭʫʥʢʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʽ ʦʧʝʨʘʮʽʾ.  

ɸʙʦ, ʷʢʱʦ ʨʘʧʪʦʚʦ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʢʫʧʢʘ ʚ ʽʥʰʦʤʫ ʨʝʛʽʦʥʽ, ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ 

ʦʪʨʠʤʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ ʧʨʦʭʘʥʥʷʤ ʟʘʪʝʣʝʬʦʥʫʚʘʪʠ ʫ ʩʚʽʡ ʙʘʥʢ, ʱʦʙ ʦʩʦʙʠʩʪʦ 

ʧʝʨʝʚʽʨʠʪʠ ʧʦʢʫʧʢʫ. ʎʽ ʪʠʧʠ ʩʧʦʚʽʱʝʥʴ ʩʪʘʶʪʴ ʤʦʞʣʠʚʠʤʠ ʟʘʚʜʷʢʠ ʚʽʜʩʪʝʞʝʥʥʶ 

ʱʦʜʝʥʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʪʫʯʥʦʤʫ ʽʥʪʝʣʝʢʪʫ ʚʠʷʚʣʷʪʠ 

ʘʥʦʤʘʣʽʾ ʫ ʚʠʪʨʘʪʘʭ. 

Uber ʚʠʢʦʨʠʩʪʦʚʫʻ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ, ʩʢʽʣʴʢʠ ʯʘʩʫ 

ʟʥʘʜʦʙʠʪʴʩʷ, ʱʦʙ ʜʽʩʪʘʪʠʩʷ ʚʽʜ ʚʘʰʦʛʦ ʧʦʪʦʯʥʦʛʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʜʦ ʤʽʩʮʷ 

ʧʨʠʟʥʘʯʝʥʥʷ. ʊʘʢ ʢʦʨʠʩʪʫʚʘʯ ʟʥʘʪʠʤʝʪʝ, ʢʦʣʠ ʯʝʢʘʪʠ ʚʦʜʽʷ ʯʠ ʜʦʩʪʘʚʢʫ ʾʞʽ. ʋ 

ʥʝʜʘʚʥʴʦʤʫ ʟʚʽʪʽ The Independent ʩʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ Uber ʨʦʟʨʦʙʣʷʻ ʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ, ʷʢʠʡ ʜʦʧʦʤʦʞʝ ʚʠʟʥʘʯʠʪʠ, ʯʠ ʧʝʨʝʙʫʚʘʻ ʢʣʽʻʥʪ ʫ ʩʪʘʥʽ ʘʣʢʦʛʦʣʴʥʦʛʦ 

ʩʧôʷʥʽʥʥʷ. 
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ʊʘʢʦʞ ʧʨʠ ʚʚʝʜʝʥʥʽ ʧʦʰʫʢʦʚʦʛʦ ʪʝʨʤʽʥʫ Google ʨʦʙʠʪʴ ʧʨʦʧʦʟʠʮʽʾ ʜʣʷ ʚʠʙʦʨʫ 

- ʮʝ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ.  

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʧʦʰʫʢ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʘʥʠʭ, ʷʢʽ Google ʟʙʠʨʘʻ ʧʨʦ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʪʘʢʠʭ ʷʢ ʤʽʩʮʝ ʟʥʘʭʦʜʞʝʥʥʷ, ʚʽʢ ʪʘ ʽʥʰʽ ʦʩʦʙʠʩʪʽ ʜʘʥʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʧʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ ʥʘʤʘʛʘʪʠʤʝʪʴʩʷ ʚʛʘʜʘʪʠ, 

ʱʦ ʢʦʨʠʩʪʫʚʘʯ ʥʘʤʘʛʘʻʪʝʩʷ ʟʥʘʡʪʠ. 

ʇʦʰʫʢʦʚʽ ʩʠʩʪʝʤʠ Google ʟ ʯʘʩʦʤ ʝʚʦʣʶʮʽʦʥʫʚʘʣʠ, ʚʠʚʯʘʶʯʠ ʣʽʥʛʚʽʩʪʠʢʫ, ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʦʰʫʢʫ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʥʘʚʯʘʻʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʽ ʟ ʯʘʩʦʤ ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ, ʱʦʙ ʢʨʘʱʝ ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʄʝʪʦʶ ʘʣʛʦʨʠʪʤʫ Google ʻ ʥʘʜʘʥʥʷ ʥʘʡʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʰʫʢʫ. ɼʣʷ ʮʴʦʛʦ 

Google ʚʠʢʦʨʠʩʪʦʚʫʻ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʷʢʽʩʪʴ ʚʤʽʩʪʫ ʩʪʦʨʽʥʦʢ ʽ 

ʟʥʘʡʪʠ ʩʪʦʨʽʥʢʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʧʦʣʝʛʰʫʻ ʨʦʙʦʪʫ ʙʘʛʘʪʴʦʭ ʧʣʘʪʬʦʨʤ ʘʣʝ ʽ ʥʝʩʝ ʚ ʩʦʙʽ ʨʠʟʠʢʠ 

ʧʦʚôʷʟʘʥʥʽ ʟ ʙʝʟʧʝʢʦʶ ʜʘʥʠʭ ʪʘ ʩʘʤʦʩʪʽʡʥʠʤ ʨʦʟʚʠʪʢʦʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʙʝʟ 

ʤʦʞʣʠʚʦʩʪʽ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ. ʊʘʢ, ʚʽʜʦʤʠʡ ʙʨʠʪʘʥʩʴʢʠʡ ʬʽʟʠʢ-ʪʝʦʨʝʪʠʢ ʉʪʽʚʝʥ 

ɻʦʢʽʥʛ ʧʦʤʽʪʠʚ ʧʦʪʝʥʮʽʡʥʫ ʟʘʛʨʦʟʫ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʣʶʜʩʪʚʘ, ʷʢʱʦ ʚʽʥ ʥʝ 

ʟʥʘʡʜʝ ʰʣʷʭ ʫʥʠʢʥʫʪʠ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʮʠʤ ʨʠʟʠʢʽʚ [3]. 

ʎʝ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ. ɿʤʽʥʠ, ʚʠʢʣʠʢʘʥʽ ʨʦʟʚʠʪʢʦʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, 

ʪʦʨʢʘʶʪʴʩʷ ʩʴʦʛʦʜʥʽ ʢʦʞʥʦʛʦ. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʘʥʽʾ McKinsey 

Global Institute, ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʦʯʽʢʫʶʪʴʩʷ 

ʢʘʨʜʠʥʘʣʴʥʽ ʟʤʽʥʠ. ʅʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʟʘʦʱʘʜʠʪʴ ʙʣʠʟʴʢʦ 50 ʪʨʠʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ. 

ʄʘʡʞʝ ʚʩʽ ʧʦʚʩʷʢʜʝʥʥʽ ʟʘʚʜʘʥʥʷ ʧʝʨʝʥʝʩʝʥʦ ʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʤʘʰʠʥʠ. ʎʷ 

ʟʤʽʥʘ ʚʧʣʠʥʝ ʥʘ ʩʦʪʥʽ ʤʽʣʴʡʦʥʽʚ ʨʦʙʦʯʠʭ ʤʽʩʮʴ.  

ɯʣʦʥ ʄʘʩʢ ʪʘʢʦʞ ʦʙʛʦʚʦʨʶʚʘʚ ʥʝʙʝʟʧʝʢʫ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ɸʤʝʨʠʢʘʥʩʴʢʠʡ 

ʤʽʣʴʷʨʜʝʨ ʽ ʙʽʟʥʝʩʤʝʥ, ʟʘʩʥʦʚʥʠʢ SpaceX ʽ Tesla: "Facebook, Google, Amazon, 

Apple ï ʫʩʽ ʚʦʥʠ ʚʞʝ ʙʘʛʘʪʦ ʧʨʦ ʚʘʩ ʟʥʘʶʪʴ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʙʫʜʝ ʩʪʚʦʨʝʥʦ ʩʝʨʝʜ ʮʠʭ ʢʦʤʧʘʥʽʡ, ʤʘʪʠʤʝ ʚʝʣʠʢʫ ʚʣʘʜʫ ʥʘʜ 

ʣʶʜʴʤʠ. ɸ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʣʘʜʠ ʚ ʦʜʥʠʭ ʨʫʢʘʭ ʟʘʚʞʜʠ ʩʪʚʦʨʶʻ ʚʝʣʠʯʝʟʥʽ ʨʠʟʠʢʠ. 

ʃʠʰʝ ʜʝʢʽʣʴʢʘ ʣʶʜʠ ʚ Google ʧʨʘʮʶʶʪʴ ʥʘʜ ʩʪʚʦʨʝʥʥʷʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʙʝʟ 

ʙʫʜʴ-ʷʢʦʛʦ ʩʪʦʨʦʥʥʴʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï ʮʴʦʛʦ ʥʝ ʧʦʚʠʥʥʦ ʩʪʘʪʠʩʷè [4].  

ʆʜʥʘʢ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʻ ʮʽʥʥʠʤ 

ʧʦʤʽʯʥʠʢʦʤ ʜʣʷ ʣʶʜʠʥʠ. ɺʽʥ ʜʦʧʦʤʘʛʘʻ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʨʘʢ, ʚʠʷʚʣʷʪʠ ʩʫʾʮʠʜʘʣʴʥʽ 

ʥʘʭʠʣʠ, ʚʠʨʽʰʫʚʘʪʠ ʥʘʮʽʦʥʘʣʴʥʽ ʪʘ ʛʣʦʙʘʣʴʥʽ ʧʨʦʙʣʝʤʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʂʘʡ-ʌʫ ʃʽ., ʏʝʥʴ ʎʶʬʘʥʴ ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 2041: 10 ʧʝʨʝʜʙʘʯʝʥʴ ʜʣʷ 

ʤʘʡʙʫʪʥʴʦʛʦ. ʂʠʾʚ: BookChef, 2022. 464 ʩ. 

2. ɻʣʠʙʦʚʝʮʴ ʄ. ʄ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ: ʧʽʜʨʫʯʥʠʢ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ʂʠʾʚ : ʂʄ ɸʢʘʜʝʤʽʷ, 2002. 366 ʩ. 

3. ɻʦʢʽʥʛ ʉ. ʅʦʚʠʥʠ ʥʘʫʢʠ: Transcendence ʨʦʟʛʣʷʜʘʻ ʥʘʩʣʽʜʢʠ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ, ʘʣʝ ʯʠ ʜʦʩʪʘʪʥʴʦ ʩʝʨʡʦʟʥʦ ʤʠ ʩʧʨʠʡʤʘʻʤʦ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ. URL: 

https://www.independent.co.uk/news/science/stephen-hawkingtranscendence-looks 

-at-the-implications-of-artificial-intelligence-but-are-wetaking-9313474.html.  

4. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ: ʟʘʛʨʦʟʘ ʜʣʷ ʣʶʜʩʪʚʘ ʯʠ ʧʦʤʽʯʥʠʢ? URL: 

https://itechua.com/technologies/23095   
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ˠˑ˗ ττψȢψ 
ː́̌́̎ ˛ȢˏȢȟ 
̋Ȣ̓Ȣ̎Ȣȟ ̗̅̏̆̎̓ȟ ̗̅̏̆̎̓ ̋́̆̅̑̉̕ ̨̨̗̖̎̏̑̍́̊̎̉̕ ̨̖̓̆̎̏̌̏̄̊ ˑ̆̑̇́̃̎̏̄̏ 
̨̔̎̃̆̑̒̉̓̆̓̔ ̨̎̑́̒̓̑̔̋̓̔̑̉̕ ̓́ ̨̖̓̆̎̏̌̏̄̊ȟ ̍Ȣ ˗̩̉̃ȟ ɣ ̩̋̑́̎́ 
˗̨̙́̐̉̎ ˴Ȣ˛Ȣȟ 
̨̍́̄̒̓̑́̎̓ ̋́̆̅̑̉̕ ̨̨̗̖̎̏̑̍́̊̎̉̕ ̨̖̓̆̎̏̌̏̄̊ ˑ̆̑̇́̃̎̏̄̏ ̨̔̎̃̆̑̒̉̓̆̓̔ 
̨̎̑́̒̓̑̔̋̓̔̑̉̕ ̓́ ̨̖̓̆̎̏̌̏̄̊ȟ ̍Ȣ ˗̩̉̃ȟ ɣ ̩̋̑́̎́ 

 
˴˚˟˒˝˚˒˟ ˝˒ˤ˒˖ ɉ)˛4Ɋ ˟ˍ ˵ˢ ˏ˜˘˕ˏ ˚ˍ ˒˗˛˚˛˙˴˗ˠ 

 
˴̎̓̆̑̎̆̓ ̘̑̆̆̊ ɉ)Ï4Ɋ ɀ ̗̆ ̍̆̑̆̇́ ̨̟̘̖̐̅̋̌̆̎̉ ̅̏ ˴̎̓̆̑̎̆̓̔ ̨̘̖̈̉̎̉̕ 

̩̐̑̉̒̓̑̏̃ ̓́ ̨̘̅́̓̉̋̃ȟ ̨̠̋ ̘̟̝̈́̂̆̈̐̆̔̓ ̨̈̂̑ȟ ̏̂̑̏̂̋̔ ̓́ ̘̐̆̑̆̅́̔ ̖̅́̎̉ 
̨̍̇ ̠̐̑̉̒̓̑̏̍̉ ̓́ ̅̏ ̗̝̩̆̎̓̑́̌̎̏ ̒̉̒̓̆̍̉Ȣ ˣ̠ ̨̖̠̓̆̎̏̌̏̄ ̃̇̆ ̤̍́ ̘̈̎́̎̉̊ 
̃̐̌̉̃ ̎́ ̨̆̋̏̎̏̍̋̔ ̓́ ̨̝̐̑̏̍̉̒̌̏̃̒̓Ȣ 
˛̨̒̎̏̃̎ ̒̆̑̉̕ ̠̃̉̋̏̑̉̒̓́̎̎ )Ï4 ̟̘̟̝̃̋̌́̓ ̨̝̐̑̏̍̉̒̌̏̃̒̓ȡ  
ï )Ï4 ̠̤̅̏̈̃̏̌ ̨̐̅̃̉̉̓̉̚ ̨̝̆̆̋̓̉̃̎̒̓̕ ̗̃̉̑̏̂̎̉̓̃́ ̓́ ̙̈̍̆̎̉̓̉ 

̃̉̓̑́̓̉ȟ ̘̟̘̈́̂̆̈̐̆̔̉ ̨̨̨̑̈̎̏̍́̎̓̎ ̨̅̏̅́̓̋̏̃ ̨̗̩̔̎̋̕ȟ ̨̓́̋ ̠̋ ̨̍̏̎̓̏̑̉̎̄ 
̔̍̏̃ ̑̏̂̏̓̉ ̠̏̂̌́̅̎́̎̎ȟ ̠̐̑̏̄̎̏̈̔̃́̎̎ ̃̉̓̑́̓ ̓́ ̘̠̈́̂̆̈̐̆̆̎̎ ̂̆̈̐̆̋̉ 
̎́ ̘̑̏̂̏̏̍̔ ̨̨̗̍̒Ƞ ̨̍̒̓́Ȣ  
ï )Ï4 ̍̏̇̆ ̅̏̐̏̍̏̄̓̉ ̔ ̨̐̏̋̑́̆̎̎̚ ̨̠̋̏̒̓ ̠̇̉̓̓ ̃ ̨̖̍̒̓́ȟ 

̘̟̘̈́̂̆̈̐̆̔̉ ̨̠̃̅̒̓̆̇̆̎̎ ̖̅́̎̉ ̐̑̏ ̖̑̔ ̓̑́̎̒̐̏̑̓̔ ̓́ ̠̈́̂̑̔̅̎̆̎̎ 
̨̠̐̏̃̓̑ȟ ́ ̓́̋̏̇ ̠̟̘̅̏̈̃̏̌̉ ̨̃̅̅́̌̆̎̆ ̠̋̆̑̔̃́̎̎ ̨̑̈̎̉̍̉ ̒̉̒̓̆̍́̍̉ȟ 
̓́̋̉̍̉ ̠̋ ̨̠̏̒̃̓̌̆̎̎ ̓́ ̠̏̐́̌̆̎̎Ƞ ̨̝̝̒̌̒̋̆ ̄̏̒̐̏̅́̑̒̓̃̏Ȣ  
ï )Ï4 ̍̏̇̆ ̅̏̐̏̍̏̄̓̉ ̔ ̨̨̐̅̃̉̆̎̎̚ ̨̃̑̏̇́̊̎̏̒̓ ̓́ ̨̙̈̍̆̎̆̎̎ ̃̉̓̑́̓ ̔ 

̨̝̝̒̌̒̋̏̍̔ ̨̄̏̒̐̏̅́̑̒̓̃ȟ ̘̟̘̈́̂̆̈̐̆̔̉ ̨̨̨̑̈̎̏̍́̎̓̎ ̨̗̩̔̎̋̕ȟ ̨̓́̋ ̠̋ 
̨̍̏̎̓̏̑̉̎̄ ̔̍̏̃ ̢̑̔̎̓̔ ̓́ ̑̏̒̌̉̎ȟ ̠̐̑̏̄̎̏̈̔̃́̎̎ ̐̏̄̏̅̉ ̓́ ̠̋̆̑̔̃́̎̎ 
̐̏̌̉̃̏̍ ɍρɎȢ 
˛̖̏̑̏̎́ ̈̅̏̑̏̃ͻ̠ȡ )Ï4 ̍̏̇̆ ̅̏̐̏̍̏̄̓̉ ̔ ̨̐̏̋̑́̆̎̎̚ ̨̠̋̏̒̓ ̖̏̏̑̏̎̉ 

̈̅̏̑̏̃ͻ̠ȟ ̘̟̘̈́̂̆̈̐̆̔̉ ̨̠̃̅̒̓̆̇̆̎̎ ̖̅́̎̉ ̐̑̏ ̒̓́̎ ̈̅̏̑̏̃ͻ̠ ̨̨̗̤̐́̎̓̃ ̓́ 
̠̟̘̅̏̈̃̏̌̉ ̨̃̅̅́̌̆̎̆ ̠̋̆̑̔̃́̎̎ ̨̑̈̎̉̍̉ ̘̍̆̅̉̎̉̍̉ ̠̐̑̉̒̓̑̏̍̉Ȣ 
˔́ ̅́̎̉̍̉ -Ã+ÉÎÓÅÙ 'ÌÏÂÁÌ )ÎÓÔÉÔÕÔÅȟ ̃̐̌̉̃ )Ï4 ̎́ ̨̆̋̏̎̏̍̋̔ ̍̏̇̆ ̠̒̄̎̔̓̉ 

̅̏ ρρȟρ ̓̑̌̎ ̨̅̏̌́̑̃ ̅̏ ςπςυ ̑̏̋̔Ȣ ˏ̨̎ ̤̅̏̐̏̍́̄́ ̔ ̨̙̈̍̆̎̆̎̎ ̃̉̓̑́̓Ȣ 
˴̎̓̆̑̎̆̓ ̘̑̆̆̊ ɉ)Ï4Ɋ ̤̍́ ̃̆̌̉̋̉̊ ̨̗̐̏̓̆̎́̌ ̠̅̌ ̑̏̈̃̉̓̋̔ ̨̆̋̏̎̏̍̋̉ 

ˠ̩̋̑́̎̉Ȣ ˔̏̋̑̆̍́ȟ ̠̃̐̑̏̃́̅̇̆̎̎ )Ï4 ̍̏̇̆ ̐̏̋̑́̉̓̉̚ ̨̝̆̆̋̓̉̃̎̒̓̕ 
̗̃̉̑̏̂̎̉̓̃́ ̓́ ̈̎̉̈̉̓̉ ̃̉̓̑́̓̉ ̎́ ̨̟̆̎̆̑̄ ̓́ ̑̆̒̔̑̒̉Ȣ  
˗̨̑̍ ̓̏̄̏ȟ )Ï4 ̍̏̇̆ ̅̏̐̏̍̏̄̓̉ ̐̏̋̑́̉̓̉̚ ̨̠̝̋̒̓ ̠̇̉̓̓ ̠̄̑̏̍́̅̎ ̓́ 

̨̝̙̈̂̌̉̓̉ ̩̖ ̂̆̈̐̆̋̔ȟ ̈̏̋̑̆̍́ ̔ ̨̒̆̑̕ ̓̑́̎̒̐̏̑̓̔ ̓́ ̗̍̆̅̉̉̎̉Ȣ 
ˠ̩̋̑́̎́ ̃̇̆ ̤̍́ ̝̅̏̒̉̓ ̑̏̈̃̉̎̆̎̔ ˴˟-̝̄́̌̔̈ȟ ̏̚ ̍̏̇̆ ̠̒̐̑̉̓̉ 

̟̃̐̑̏̃́̅̇̆̎̎ )Ï4-̨̖̓̆̎̏̌̏̄̊Ȣ  
˜̑̏̓̆ȟ ̠̅̌ ̨̗̐̏̃̎̏̎̎̏̄̏ ̠̃̉̋̏̑̉̒̓́̎̎ ̨̗̐̏̓̆̎́̌̔ )Ï4 ̃ ̨̨̗̆̋̏̎̏̍ 

ˠ̩̋̑́̎̉ ̨̖̎̆̏̂̅̎̏ ̑̏̈̃̉̃́̓̉ ̨̎̑́̒̓̑̔̋̓̔̑̔̕ ˴̎̓̆̑̎̆̓̔ ̘̑̆̆̊ ̓́ ̘̈́̌̔́̓̉ 
̨̝̙̂̌̆ ̨̨̗̎̃̆̒̓̉̊ ̔ ̗̆̊ ̒̆̋̓̏̑Ȣ 
ˏ ˠ̨̩̋̑́̎ ̃̇̆ ̤ ̨̝̋̌̋́ ̨̙̖̔̒̐̎̉ ̨̐̑̉̋̌́̅̃ ̠̃̐̑̏̃́̅̇̆̎̎ ̨̖̓̆̎̏̌̏̄̊ 
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˴̎̓̆̑̎̆̓̔ ̘̑̆̆̊ ɉ)Ï4Ɋȟ ̈̏̋̑̆̍́ȡ 
ˏ̨̅̅́̌̆̎̉̊ ̨̍̏̎̓̏̑̉̎̄ ̠̒̐̏̇̉̃́̎̎ ̨̩̆̎̆̑̄ȡ ̨̝̅̆̋̌̋́ ̩̝̖̔̋̑́̎̒̋̉ 

̨̋̏̍̐́̎̊ ̟̝̃̐̑̏̃́̅̇̔̓ ̨̙̠̑̆̎̎ ̠̅̌ ̨̃̅̅́̌̆̎̏̄̏ ̨̍̏̎̓̏̑̉̎̄̔ ̠̒̐̏̇̉̃́̎̎ 
̨̩̆̌̆̋̓̑̏̆̎̆̑̄ ̓́ ̨̙̖̎̉ ̨̑̆̒̔̑̒̃ ̃ ̨̑̆̇̉̍ ̝̑̆́̌̎̏̄̏ ̘́̒̔Ȣ ˣ̆ ̠̤̅̏̈̃̏̌ 
̈̎̉̈̉̓̉ ̃̉̓̑́̓̉ ̎́ ̨̟̆̎̆̑̄ ̓́ ̨̐̅̃̉̉̓̉̚ ̨̝̆̎̆̑̄̏̆̆̋̓̉̃̎̒̓̕Ȣ 
˞̉̒̓̆̍́ ̨̍̏̎̓̏̑̉̎̄̔ ̓̆̍̐̆̑́̓̔̑̉ȡ ̨̩̋̏̍̐́̎ȟ ̏̚ ̟̝̠̈́̊̍́̓̒ ̨̠̈̂̆̑̄́̎̎̍ 

̓́ ̠̓̑́̎̒̐̏̑̓̔̃́̎̎̍ ̨̐̑̏̅̔̋̓̃ ̖̘̠́̑̔̃́̎̎ȟ ̟̝̃̉̋̏̑̉̒̓̏̃̔̓ )Ï4-̨̙̠̑̆̎̎ 
̠̅̌ ̨̍̏̎̓̏̑̉̎̄̔ ̓̆̍̐̆̑́̓̔̑̉ ̃ ̝̑̆́̌̎̏̍̔ ̨̘́̒Ȣ  
ˣ̆ ̤̅̏̐̏̍́̄́ ̘̈́̂̆̈̐̆̉̓̉ ̨̠̝̋̒̓ ̓́ ̂̆̈̐̆̋̔ ̨̐̑̏̅̔̋̓̃ȟ ̙̈̍̆̎̉̓̉ 

̃̉̓̑́̓̉ ̎́ ̠̒̋̌́̅̔̃́̎̎ ̓́ ̨̠̈̂̆̑̄́̎̎ȟ ́ ̓́̋̏̇ ̔̎̉̋̎̔̓̉ ̃̓̑́̓ [2] . 
ˍ̘̃̓̏̍́̓̉̎̉̊ ̨̈̂̑ ̖̅́̎̉ ̐̑̏ ̨̝̃̑̏̇́̊̎̒̓ȡ )Ï4-̨̙̠̑̆̎̎ ̠̟̝̅̏̈̃̏̌̓ 

̈̂̉̑́̓̉ ̨̅́̎ ̐̑̏ ̨̝̃̑̏̇́̊̎̒̓ ̓́ ̨̨̙̎ ̐̏̋́̈̎̉̋̉ ̎́ ̠̖̐̏̌ ̃ ̝̑̆́̌̎̏̍̔ 
̨̘́̒[2] .  
ˣ̆ ̤̅̏̐̏̍́̄́ ̨̝̙̈̂̌̉̓̉ ̨̝̃̑̏̇́̊̎̒̓ ̓́ ̈̎̉̈̉̓̉ ̃̉̓̑́̓̉ ̎́ 

̠̃̉̑̏̔̃́̎̎̚ ̨̐̑̏̅̔̋̓̃Ȣ 
˞̉̒̓̆̍́ ̨̍̏̎̓̏̑̉̎̄̔ ̨̝̖́̃̓̏̍̏̂̌̎̉ ̙̉̎ȡ ̨̠̅̆̋ ̨̩̝̔̋̑́̎̒̋ ̨̩̋̏̍̐́̎ 

̟̝̃̉̋̏̑̉̒̓̏̃̔̓ )Ï4-̨̙̠̑̆̎̎ ̠̅̌ ̨̍̏̎̓̏̑̉̎̄̔ ̒̓́̎̔ ̨̝̖́̃̓̏̍̏̂̌̎̉ ̙̉̎Ȣ 
ˣ̆ ̤̅̏̐̏̍́̄́ ̈̎̉̈̉̓̉ ̑̉̈̉̋ ̨́̃́̑̊ȟ ̙̈̍̆̎̉̓̉ ̃̉̓̑́̓̉ ̎́ ̠̏̂̒̌̔̄̏̃̔̃́̎̎ 
̓̑́̎̒̐̏̑̓̔ ̓́ ̨̐̅̃̉̉̓̉̚ ̂̆̈̐̆̋̔ ̎́ ̨̅̏̑̏̈[3-7]. 
ˣ̨ ̐̑̉̋̌́̅̉ ̟̝̐̏̋́̈̔̓ȟ ̏̚ ̃ ˠ̨̩̋̑́̎ ̃̇̆ ̤ ̨̨̙̔̒̐̎ ̃̉̐́̅̋̉ 

̠̃̐̑̏̃́̅̇̆̎̎ ̨̖̓̆̎̏̌̏̄̊ )Ï4ȟ ̏̓̇̆ ̨̎̓̆̑̎̆̓ ̘̑̆̆̊ ̤̍́ ̃̆̌̉̋̉̊ ̨̗̐̏̓̆̎́̌ 
̠̅̌ ̑̏̈̃̉̓̋̔ ̨̆̋̏̎̏̍̋̉ ˠ̩̋̑́̎̉ȟ ́̌̆ ̠̅̌ ̗̝̏̄̏ ̨̖̎̆̏̂̅̎̏ ̨̙́̋̓̉̃̎̆ 
̑̏̈̃̉̃́̓̉ ̨̎̑́̒̓̑̔̋̓̔̑̔̕ ˴̎̓̆̑̎̆̓̔ ̘̑̆̆̊ ̓́ ̘̈́̌̔́̓̉ ̨̝̙̂̌̆ ̨̨̗̎̃̆̒̓̉̊ ̔ 
̗̆̊ ̒̆̋̓̏̑Ȣ 

  
˞˜˕˞˛˗ ˏ˕˗˛˝˕˞˟ˍ˚˕ˢ ˑ˓˒˝˒˘ 

 
1. ː̘̌́̅̔̋ ˗Ȣ ː̨̨̗̠̌̏̂́̌̈́ ̎́ ̨̖̒̃̓̏̃̉ ̨̖̎́̎̒̏̃̉̕ ̖̑̉̎̋́ ̓́ ̩̩ ̨̎́̒̌̅̋̉Ȣ 

˝̉̎̏̋ ̨̗̖̎̎̉ ̨̐́̐̆̑̃ ˠ̩̋̑́̎̉ȟ ςπρσȢ ˞Ȣ ρυɀ21. 
2. ˗̏̆̎ ˑ̇Ȣȟ ˥̨̍̅̓ ˒Ȣ ˚̏̃̉̊ ̗̉̑̏̃̉̊̕ ̨̒̃̓Ȣ ˘̨̝̃̃ȡ ˘̨̓̏̐̉̒ȟ ςπρυȢ σφψ ̒Ȣ 
3. ˔̘̃́̑̉ ˴Ȣ ˣ̠̉̑̋̔̌̑̎́ ̨̆̋̏̎̏̍̋́ ̨ ̨̄̌̏̂́̌̈̏̃́̎̆ ̨̠̔̐̑́̃̌̎̎ 

̨̖̃̅̏̅́̍̉Ȣ ˓̔̑̎́̌ ̤̝̩̃̑̏̐̆̊̒̋̏ ̨̆̋̏̎̏̍̋̉, 2017. ˟ ̏̍ ρφȢ Ορɉφπ)Ȣ ˞Ȣτσ. 
4. ː̝̑̏̎̓̋̏̃̒̋́ ːȢ˒Ȣȟ ˝̠̂́ ˛Ȣ˴Ȣȟ ˏ̗̆̎̔̑̉̋ ˍȢ˙Ȣȟ ˗̝̑́̒̎̏̃̒̋́ ˛Ȣ˴Ȣ 

˙̨̇̎́̑̏̅̎́ ̨̆̋̏̎̏̍̋́Ȣ ˗̩̉ȡ̃ Ⱥˣ̆̎̓̑ ̘̩̔̂̏̃̏ ̨̌̓̆̑́̓̔̑̉Ȼȟ ςπρτȢ σψτ ̒Ȣ 
5. KOF Globalisation Index KOF Swiss Economic Institute / ETH Zurich, 2018. 

URL: https://www.kof.ethz.ch/en/forecasts -and-indicators/indicators/kof -
globalisation-index. html. 

6. The Institute ɀ KOF Swiss Economic Institute / ETH Zurich, 2018. URL: 
https://www.kof.ethz.ch/en/theinstitute.html.  

7. KOF Globalisation Index KOF Swiss Economic Institute / ETH Zurich, 2018. 
URL: https://www.kof.ethz.ch/en/forecasts -and-indicators/indicators/kof -
globalisation-index.html. 
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ʋɼʂ 004.056 

ɻʘʣʘʥ ʆ.ɺ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʃʽʩʦʚʩʴʢʠʡ ɺ. ɭ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʂɯɹɽʈɹɽɿʇɽʂɸ ʋ ʎʀʌʈʆɺɯʁ ɽʂʆʅʆʄɯʎɯ: ʇʈʆɹʃɽʄʀ ʊɸ 

ɺʀʂʃʀʂʀ 

 

ʎʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘ ï ʮʝ ʛʣʦʙʘʣʴʥʘ ʤʝʨʝʞʘ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʮʠʬʨʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ ɯʥʪʝʨʥʝʪ, 

ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ ʪʘ ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ.  

ʎʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘ ʰʚʠʜʢʦ ʟʨʦʩʪʘʻ, ʽ, ʟʘ ʦʮʽʥʢʘʤʠ, ʜʦ 2025 ʨʦʢʫ ʛʣʦʙʘʣʴʥʘ 

ʮʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘ ʜʦʩʷʛʥʝ 23 ʪʨʠʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ, ʱʦ ʩʪʘʥʦʚʠʪʠʤʝ ʟʥʘʯʥʫ 

ʯʘʩʪʠʥʫ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. ʆʜʥʘʢ ʮʝ ʟʨʦʩʪʘʥʥʷ ʪʘʢʦʞ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷʤ ʨʠʟʠʢʽʚ ʜʣʷ ʢʽʙʝʨʙʝʟʧʝʢʠ.  

ʂʽʙʝʨʘʪʘʢʠ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʚʠʪʦʥʯʝʥʠʤʠ, ʘ ʢʽʙʝʨʟʣʦʯʠʥʮʽ ʧʦʩʪʽʡʥʦ 

ʘʜʘʧʪʫʶʪʴ ʩʚʦʶ ʪʘʢʪʠʢʫ, ʱʦʙ ʦʙʽʡʪʠ ʟʘʭʦʜʠ ʙʝʟʧʝʢʠ. ʊʦʤʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʜʘʣʴʰʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʘ ʫʩʧʽʭʫ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʚʢʨʘʡ ʚʘʞʣʠʚʦ ʧʨʦʪʠʜʽʷʪʠ 

ʨʠʟʠʢʘʤ ʢʽʙʝʨʙʝʟʧʝʢʠ. 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʦʙʣʝʤ ʫ ʩʬʝʨʽ ʢʽʙʝʨʙʝʟʧʝʢʠ ʻ ʟʨʦʩʪʘʶʯʘ ʩʢʣʘʜʥʽʩʪʴ 

ʢʽʙʝʨʟʘʛʨʦʟ. ʍʘʢʝʨʠ ʪʘ ʽʥʰʽ ʟʣʦʚʤʠʩʥʠʢʠ ʧʦʩʪʽʡʥʦ ʨʦʟʨʦʙʣʷʶʪʴ ʥʦʚʽ ʤʝʪʦʜʠ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʦʨʫʰʝʥʥʷ 

ʨʦʙʦʪʠ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ [1].  

ʎʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʩʝ ï ʚʽʜ ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ ʽ ʧʨʦʛʨʘʤ-ʚʠʤʘʛʘʯʽʚ ʜʦ 

ʬʽʰʠʥʛʦʚʠʭ ʘʪʘʢ ʽ ʪʘʢʪʠʢʠ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ. ʆʩʢʽʣʴʢʠ ʮʽ ʟʘʛʨʦʟʠ ʩʪʘʶʪʴ ʚʩʝ 

ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʤʠ, ʦʨʛʘʥʽʟʘʮʽʷʤ ʩʪʘʻ ʚʩʝ ʚʘʞʯʝ ʟʘʭʠʱʘʪʠ ʩʝʙʝ ʪʘ ʩʚʦʾʭ ʢʣʽʻʥʪʽʚ. 

ʑʝ ʦʜʥʠʤ ʚʠʢʣʠʢʦʤ ʫ ʩʬʝʨʽ ʢʽʙʝʨʙʝʟʧʝʢʠ ʻ ʟʨʦʩʪʘʶʯʘ ʩʢʣʘʜʥʽʩʪʴ ʮʠʬʨʦʚʠʭ 

ʩʠʩʪʝʤ. ɿ ʨʦʟʚʠʪʢʦʤ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) ʚʩʝ ʙʽʣʴʰʝ ʧʨʠʩʪʨʦʾʚ ʧʽʜʢʣʶʯʘʶʪʴʩʷ 

ʜʦ ɯʥʪʝʨʥʝʪʫ, ʩʪʚʦʨʶʶʯʠ ʚʝʣʠʯʝʟʥʫ ʽ ʩʢʣʘʜʥʫ ʮʠʬʨʦʚʫ ʝʢʦʩʠʩʪʝʤʫ.  

ʎʝ ʫʩʢʣʘʜʥʶʻ ʚʠʷʚʣʝʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʪʝʥʮʽʡʥʠʤ ʟʘʛʨʦʟʘʤ, ʦʩʢʽʣʴʢʠ ʚ 

ʩʠʩʪʝʤʽ ʽʩʥʫʻ ʥʝʟʣʽʯʝʥʥʘ ʢʽʣʴʢʽʩʪʴ ʚʨʘʟʣʠʚʠʭ ʤʽʩʮʴ [2]. ʂʨʽʤ ʪʦʛʦ, ʙʘʛʘʪʦ ʟ ʮʠʭ 

ʧʨʠʩʪʨʦʾʚ ʽ ʩʠʩʪʝʤ ʥʝ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʝʟʧʝʢʠ, ʱʦ ʨʦʙʠʪʴ ʾʭ 

ʣʝʛʢʠʤʠ ʤʽʰʝʥʷʤʠ ʜʣʷ ʢʽʙʝʨʘʪʘʢ. 

ʇʦʚ'ʷʟʘʥʦʶ ʟ ʮʠʤ ʧʨʦʙʣʝʤʦʶ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʫ ʩʬʝʨʽ 

ʢʽʙʝʨʙʝʟʧʝʢʠ.  

ʉʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʽ ʬʨʝʡʤʚʦʨʢʽʚ ʙʝʟʧʝʢʠ, 

ʱʦ ʤʦʞʝ ʫʩʢʣʘʜʥʠʪʠ ʦʨʛʘʥʽʟʘʮʽʷʤ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢʽ ʟ ʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʷʢ 

ʾʭ ʝʬʝʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ.  

ʂʨʽʤ ʪʦʛʦ, ʯʘʩʪʦ ʚʽʜʩʫʪʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʫʤʽʩʥʽʩʪʴ ʤʽʞ ʨʽʟʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ 

ʧʨʠʩʪʨʦʷʤʠ, ʱʦ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʚʨʘʟʣʠʚʦʩʪʽ [3]. 
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ʑʝ ʦʜʥʽʻʶ ʧʨʦʙʣʝʤʦʶ ʫ ʩʬʝʨʽ ʢʽʙʝʨʙʝʟʧʝʢʠ ʻ ʥʝʩʪʘʯʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ 

ʟ ʢʽʙʝʨʙʝʟʧʝʢʠ. ʇʦʧʠʪ ʥʘ ʝʢʩʧʝʨʪʠʟʫ ʟ ʢʽʙʝʨʙʝʟʧʝʢʠ ʧʨʦʜʦʚʞʫʻ ʟʨʦʩʪʘʪʠ, ʧʨʦʪʝ 

ʥʝ ʚʠʩʪʘʯʘʻ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ, ʱʦʙ ʟʘʧʦʚʥʠʪʠ ʚʩʽ ʥʘʷʚʥʽ ʚʘʢʘʥʩʽʾ. ʎʝ 

ʨʦʙʠʪʴ ʙʘʛʘʪʦ ʦʨʛʘʥʽʟʘʮʽʡ ʚʨʘʟʣʠʚʠʤʠ ʜʦ ʢʽʙʝʨʘʪʘʢ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʝ ʤʘʶʪʴ 

ʨʝʩʫʨʩʽʚ ʽ ʜʦʩʚʽʜʫ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ ʩʚʦʾʭ ʩʠʩʪʝʤ ʽ ʜʘʥʠʭ [4]. 

ʊʘʢʦʞ ʚʠʢʣʠʢʦʤ ʫ ʮʠʬʨʦʚʽʡ ʝʢʦʥʦʤʽʮʽ ʻ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʙʽʟʥʝʩʦʤ.  

ʆʩʢʽʣʴʢʠ ʚʩʝ ʙʽʣʴʰʝ ʽ ʙʽʣʴʰʝ ʜʘʥʠʭ ʟʙʠʨʘʻʪʴʩʷ ʪʘ ʘʥʘʣʽʟʫʻʪʴʩʷ, ʟʨʦʩʪʘʻ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʣʦʚʞʠʚʘʥʴ ʘʙʦ ʚʠʪʦʢʫ ʜʘʥʠʭ. ʎʝ ʤʦʞʝ ʤʘʪʠ ʩʝʨʡʦʟʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ 

ʦʢʨʝʤʠʭ ʦʩʽʙ, ʚʢʣʶʯʘʶʯʠ ʢʨʘʜʽʞʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʬʽʥʘʥʩʦʚʝ 

ʰʘʭʨʘʡʩʪʚʦ [5]. 

ʑʝ ʦʜʥʠʤ ʚʠʢʣʠʢʦʤ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʻ ʟʨʦʩʪʘʶʯʘ ʩʢʣʘʜʥʽʩʪʴ ʽ 

ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽʩʪʴ ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ. ʎʝ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʚʨʘʟʣʠʚʦʩʪʽ ʪʘ 

ʟʙʽʣʴʰʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʠʡ ʚʧʣʠʚ ʢʽʙʝʨʘʪʘʢ. ʅʘʧʨʠʢʣʘʜ, ʦʜʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʫ 

ʭʤʘʨʥʽʡ ʩʠʩʪʝʤʽ ʤʦʞʝ ʧʦʪʝʥʮʽʡʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʢʽʣʴʢʘ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʶ ʩʠʩʪʝʤʫ. 

ʅʘʨʝʰʪʽ, ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ ʙʘʣʘʥʩʫ ʤʽʞ ʙʝʟʧʝʢʦʶ ʪʘ ʟʨʫʯʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʨʝʙʽʡʥʫ ʨʦʙʦʪʫ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʙʘʛʘʪʦ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ ʽ 

ʩʝʨʚʽʩʽʚ ʞʝʨʪʚʫʶʪʴ ʟʘʭʦʜʘʤʠ ʙʝʟʧʝʢʠ [6]. ʎʝ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʚʨʘʟʣʠʚʦʩʪʽ, ʷʢʠʤʠ 

ʤʦʞʫʪʴ ʩʢʦʨʠʩʪʘʪʠʩʷ ʢʽʙʝʨʟʣʦʚʤʠʩʥʠʢʠ.  

ʇʦʰʫʢ ʧʨʘʚʠʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ ʙʝʟʧʝʢʦʶ ʽ ʟʨʫʯʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ 

ʧʦʩʪʽʡʥʠʤ ʚʠʢʣʠʢʦʤ ʫ ʮʠʬʨʦʚʽʡ ʝʢʦʥʦʤʽʮʽ. 

ʆʪʞʝ, ʢʽʙʝʨʙʝʟʧʝʢʘ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʫ ʮʠʬʨʦʚʽʡ ʝʢʦʥʦʤʽʮʽ, ʽ 

ʽʩʥʫʻ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤ ʽ ʚʠʢʣʠʢʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ, ʱʦʙ ʙʽʟʥʝʩ ʽ ʩʧʦʞʠʚʘʯʽ 

ʤʦʛʣʠ ʧʨʦʜʦʚʞʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʝʨʝʚʘʛʘʤʠ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʥʝ 

ʥʘʨʘʞʘʶʯʠ ʩʝʙʝ ʥʘ ʥʝʙʝʟʧʝʢʫ.  

ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʚʠʤʘʛʘʪʠʤʝ ʙʘʛʘʪʦʛʨʘʥʥʦʛʦ ʧʽʜʭʦʜʫ, ʚʢʣʶʯʘʶʯʠ 

ʽʥʚʝʩʪʠʮʽʾ ʚ ʪʝʭʥʦʣʦʛʽʾ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ, ʦʩʚʽʪʫ ʽ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʫ ʙʘʟʫ, ʷʢʘ ʤʦʞʝ ʡʪʠ ʚ ʥʦʛʫ ʟ ʰʚʠʜʢʦʟʤʽʥʥʠʤ ʣʘʥʜʰʘʬʪʦʤ ʟʘʛʨʦʟ. 
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ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʉʢʦʨʦʭʦʜʦʚ ʄ.ʉ., 

ʩʪʫʜʝʥʪ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, 

ʋʢʨʘʾʥʘ 

ʂʆʄʇ'ʖʊɽʈʅɸ ɻʈɸʌɯʂɸ ʊɸ ɺɯɿʋɸʃɯɿɸʎɯʗ ɼɸʅʀʍ ʋ 

ʇʈʆɻʈɸʄʋɺɸʅʅɯ 

ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʪʘ ʾʭ ʚʽʟʫʘʣʽʟʘʮʽʷ ʩʪʘʣʠ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʫʩʧʽʭʫ ʚ ʙʽʟʥʝʩʽ ʪʘ ʥʘʫʮʽ, 

ʧʨʦʙʣʝʤʘ ʝʬʝʢʪʠʚʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ. ʆʜʥʽʻʶ ʟ 

ʛʦʣʦʚʥʠʭ ʧʨʦʙʣʝʤ ʻ ʪʝ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙ'ʻʤʫ ʜʘʥʠʭ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʥʝʜʦʦʮʽʥʢʠ ʯʠ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʚʘʞʣʠʚʠʭ ʜʝʪʘʣʝʡ ʪʘ ʟʘʣʝʞʥʦʩʪʝʡ ʚ 

ʜʘʥʠʭ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʪʘ 

ʪʝʭʥʽʢʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʪʘʢʽ ʷʢ ʩʪʘʪʠʯʥʽ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʛʨʘʬʽʢʠ, ʜʽʘʛʨʘʤʠ, 

ʭʤʘʨʠ ʩʣʽʚ ʪʦʱʦ. ʆʜʥʘʢ, ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʦʙʨʘʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ 

ʟʨʦʟʫʤʽʣʦʛʦ ʪʠʧʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʜʘʥʠʭ ʪʘ ʟʘʜʘʯ. ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʫ ʚʽʟʫʘʣʽʟʘʮʽʶ ʜʘʥʠʭ, ʱʦʙ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʛʣʠ ʰʚʠʜʢʦ ʪʘ 

ʟʨʦʟʫʤʽʣʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʥʘ ʦʩʥʦʚʽ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʜʘʥʠʭ. ʎʝ ʚʠʤʘʛʘʻ ʟʥʘʥʴ ʪʘ 

ʚʤʽʥʴ ʟ ʛʨʘʬʽʢʠ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʫʞʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʙʽʙʣʽʦʪʝʢ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ D3.js, Matplotlib ʪʘ 

Seaborn [1]. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʥʝʦʙʭʽʜʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʪʘ ʧʽʜʭʦʜʠ 

ʜʦ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʚʠʚʯʘʪʠ ʥʘʡʥʦʚʽʰʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʚ ʮʽʡ 

ʦʙʣʘʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ ʥʝ ʟʘʙʫʚʘʪʠ ʧʨʦ ʘʫʜʠʪʦʨʽʶ, ʜʣʷ ʷʢʦʾ ʙʫʜʫʻʪʴʩʷ 

ʚʽʟʫʘʣʽʟʘʮʽʷ, ʪʘ ʾʭ ʧʦʪʨʝʙʠ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʫ ʪʘ ʟʨʦʟʫʤʽʣʫ ʧʨʦʛʨʘʤʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʧʦʣʷʛʘʻ ʚ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʠʭ 

ʩʧʦʩʦʙʽʚ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʷʜʽ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʨʦʟʫʤʽʪʠ ʜʘʥʽ ʽ ʟʨʦʙʠʪʠ ʧʨʘʚʠʣʴʥʝ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ. 

ʆʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʤʦʞʝ ʙʫʪʠ 

ʥʝʧʨʠʜʘʪʥʦʶ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʧʨʦʙʣʝʤʠ, ʷʢʱʦ ʚʦʥʘ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ 

ʚʠʛʣʷʜʽ, ʟʨʦʟʫʤʽʣʦʤʫ ʢʦʨʠʩʪʫʚʘʯʘʤ. ʆʜʥʠʤ ʟ ʨʽʰʝʥʴ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʽʟʫʘʣʽʟʘʮʽʡ ʜʘʥʠʭ.  

ɯʥʪʝʨʘʢʪʠʚʥʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʜʦʟʚʦʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʜʘʥʠʤʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʜʦʟʚʦʣʷʶʯʠ ʾʤ ʜʦʩʣʽʜʞʫʚʘʪʠ ʜʘʥʽ ʥʘ ʙʽʣʴʰ 

ʛʣʠʙʦʢʦʤʫ ʨʽʚʥʽ ʪʘ ʰʫʢʘʪʠ ʮʽʢʘʚʽ ʟʚ'ʷʟʢʠ. ɼʣʷ ʮʴʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʽʥʪʝʨʘʢʪʠʚʥʽ ʛʨʘʬʽʢʠ, ʜʽʘʛʨʘʤʠ, ʤʘʧʠ ʪʘ ʽʥʰʽ 

[3].ɯʥʰʠʤ ʨʽʰʝʥʥʷʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʟʫʘʣʽʟʘʮʽʡ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʛʨʘʤʘʪʠʢʠ 

ʛʨʘʬʽʢʽʚ.  

ɻʨʘʤʘʪʠʢʘ ʛʨʘʬʽʢʽʚ ʚʠʟʥʘʯʘʻ ʤʦʚʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʽʟʘʮʽʡ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʢʦʤʧʦʟʠʮʽʾ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʩʢʣʘʜʥʽ ʛʨʘʬʽʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʨʦʟʫʤʽʣʽ ʢʦʨʠʩʪʫʚʘʯʘʤ [5]. 
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ʈʠʩ. 1. ʇʨʠʢʣʘʜ ʟʦʙʨʘʞʝʥʥʷ ʙʫʣʴʙʘʰʢʦʚʦʾ ʜʽʘʛʨʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ D3.js 

[4]  

 

ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʨʽʰʝʥʥʷʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʪʘʢʦʛʦ ʷʢ Python ʪʘ D3.js, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʽʟʘʮʽʡ ʜʘʥʠʭ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʪʘ ʙʽʙʣʽʦʪʝʢʠ ʜʣʷ ʦʙʨʦʙʢʠ, ʘʥʘʣʽʟʫ ʪʘ 

ʚʽʟʫʘʣʽʟʘʮʽʾ [1, 2]. ʋʩʽ ʜʞʝʨʝʣʘ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ, ʧʦʢʘʟʫʶʪʴ 

ʚʘʞʣʠʚʽʩʪʴ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʚ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʷʢ ʥʘʫʢʘ, ʪʝʭʥʽʢʘ, 

ʤʝʜʠʮʠʥʘ ʪʘ ʙʽʟʥʝʩ. ɺʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʟʨʦʟʫʤʽʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʽʥʘʢʰʝ ʙʫʣʘ ʙ ʥʝʜʦʩʪʫʧʥʦʶ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ 

ʟʘʣʝʞʥʦʩʪʽ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʭʦʚʘʥʽ ʚ ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ʻ ʜʫʞʝ 

ʚʘʞʣʠʚʦʶ ʜʣʷ ʩʧʨʠʷʥʥʷ ʟʨʦʟʫʤʽʥʥʶ ʜʘʥʠʭ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ 

ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʜʘʥʠʤʠ ʪʘ ʣʶʜʴʤʠ. ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʚʽʟʫʘʣʽʟʘʮʽʷ 

ʜʘʥʠʭ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʨʽʰʠʪʠ ʩʢʣʘʜʥʽ ʧʨʦʙʣʝʤʠ ʰʣʷʭʦʤ ʚʠʷʚʣʝʥʥʷ 

ʟʘʣʝʞʥʦʩʪʝʡ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʷʢʽ ʙʫʣʠ ʙ ʥʝʜʦʩʪʫʧʥʠʤʠ ʧʨʠ ʨʦʙʦʪʽ ʟ 

ʯʠʩʣʦʚʠʤʠ ʜʘʥʠʤʠ. 

ɺʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ 

ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʚ ʙʘʛʘʪʴʦʭ ʩʬʝʨʘʭ ʞʠʪʪʷ. ʈʦʟʫʤʽʥʥʷ ʧʨʠʥʮʠʧʽʚ ʪʘ ʤʝʪʦʜʽʚ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1 ɺʽʟʫʘʣʽʟʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ Matplotlib ʽ Seaborn. URL: 

https://jovian.com/learn/data-analysis-with-python-zero-to-pandas/lesson/lesson-5-

data-visualization-with-matplotlib-and-seaborn  

2 ɹʽʙʣʽʦʪʝʢʘ JavaScript ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʽʟʫʘʣʽʟʘʮʽʡ 
ʜʘʥʠʭ. URL : https://d3js.org/  

3 ɯʥʪʝʨʘʢʪʠʚʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ. URL: 

https://www.linkedin.com/advice/0/what-benefits-drawbacks-using-interactive-data-

visualizations  

4 ɹʫʣʴʙʘʰʢʦʚʘ ʜʽʘʛʨʘʤʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ Data Driven Documents. URL: 

https://observablehq.com/@d3/bubble-chart  

5 ɺʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʛʨʘʤʘʪʠʢʠ ʛʨʘʬʽʢʽʚ. URL: 

https://codeguida.com/post/2439   

https://observablehq.com/@d3/bubble-chart
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ɻʘʣʘʥ ʆ.ɺ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʌʘʜʻʻʚʘ ɼ. ɻ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ɺɯʈʊʋɸʃʔʅʆɰ ʈɽɸʃʔʅʆʉʊɯ ɼʃʗ 

ɺʀɺʏɽʅʅʗ ɺʀʑʆɰ ʄɸʊɽʄɸʊʀʂʀ 

 

ɺʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ (VR) ʜʦʩʷʛʣʘ ʟʥʘʯʥʠʭ ʫʩʧʽʭʽʚ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ, 

ʚʢʣʶʯʘʶʯʠ ʦʩʚʽʪʫ. ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʽ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ, ʽ ʚʦʥʘ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʫʜʝʥʪʽʚ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ.  

ɿʦʢʨʝʤʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ ʚʠʚʯʝʥʥʽ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ 

ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʦʩʚʽʪʷʥ ʪʘ ʜʦʩʣʽʜʥʠʢʽʚ. ʄʝʪʘ ʮʽʻʾ ʜʦʧʦʚʽʜʽ ï ʜʦʩʣʽʜʠʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ ʚʠʚʯʝʥʥʽ ʚʠʱʦʾ 

ʤʘʪʝʤʘʪʠʢʠ, ʚʢʣʶʯʘʶʯʠ ʧʝʨʝʚʘʛʠ ʪʘ ʚʠʢʣʠʢʠ, ʘ ʪʘʢʦʞ ʪʝ, ʷʢ ʚʦʥʘ ʤʦʞʝ 

ʧʦʢʨʘʱʠʪʠ ʥʘʚʯʘʣʴʥʠʡ ʜʦʩʚʽʜ ʩʪʫʜʝʥʪʽʚ. 

ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ ʚʠʚʯʝʥʥʽ 

ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʻ ʪʝ, ʱʦ ʚʦʥʘ ʤʦʞʝ ʥʘʜʘʪʠ ʩʪʫʜʝʥʪʘʤ ʙʽʣʴʰ ʟʘʭʦʧʣʶʶʯʠʡ ʪʘ 

ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʜʦʩʚʽʜ ʥʘʚʯʘʥʥʷ.  

ʊʝʭʥʦʣʦʛʽʷ VR ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʪʨʠʚʠʤʽʨʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʜʦʟʚʦʣʷʻ 

ʩʪʫʜʝʥʪʘʤ ʜʦʩʣʽʜʞʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʢʦʥʮʝʧʮʽʾ ʪʘ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽ 

ʤʘʪʝʤʘʪʠʯʥʽ ʧʨʦʙʣʝʤʠ ʚ ʙʽʣʴʰ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʩʧʦʩʽʙ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ VR ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʦʢʨʘʱʠʪʠ ʥʘʚʠʯʢʠ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ, ʷʢʽ ʻ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ [1]. ʂʨʽʤ ʪʦʛʦ, VR ʤʦʞʝ ʥʘʜʘʪʠ ʫʯʥʷʤ ʙʽʣʴʰ ʮʽʢʘʚʠʡ ʽ 

ʧʨʠʻʤʥʠʡ ʜʦʩʚʽʜ ʥʘʚʯʘʥʥʷ, ʱʦ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʤʦʪʠʚʫʚʘʪʠ ʾʭ ʜʦ ʥʘʚʯʘʥʥʷ. 

ʑʝ ʦʜʥʽʻʶ ʟʥʘʯʥʦʶ ʧʝʨʝʚʘʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ 

ʚʠʚʯʝʥʥʽ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʻ ʪʝ, ʱʦ ʚʦʥʘ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʩʪʫʜʝʥʪʘʤ ʧʦʜʦʣʘʪʠ 

ʪʨʠʚʦʛʫ ʽ ʩʪʨʘʭ, ʧʦʚ'ʷʟʘʥʽ ʟ ʤʘʪʝʤʘʪʠʢʦʶ.  

ɹʘʛʘʪʦ ʩʪʫʜʝʥʪʽʚ ʚʽʜʯʫʚʘʶʪʴ ʤʘʪʝʤʘʪʠʯʥʫ ʪʨʠʚʦʛʫ, ʱʦ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ ʾʭʥʴʦʛʦ ʥʘʚʯʘʥʥʷ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʨʦʟʩʣʘʙʣʝʥʝ ʽ ʙʝʟʧʝʯʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʥʮʝʧʮʽʡ ʽ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʥʘʚʠʯʦʢ 

ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʙʝʟ ʩʪʨʘʭʫ ʥʝʚʜʘʯʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ VR ʫ ʥʘʚʯʘʥʥʽ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʜʦʧʦʤʦʛʣʦ ʫʯʥʷʤ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʪʨʠʚʦʞʥʦʩʪʽ ʪʘ ʧʦʢʨʘʱʠʪʠ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ [2]. 

ʍʦʯʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ ʚʠʚʯʝʥʥʽ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʤʘʻ 

ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ, ʽʩʥʫʶʪʴ ʪʘʢʦʞ ʧʝʚʥʽ ʚʠʢʣʠʢʠ, ʥʘ ʷʢʽ ʦʩʚʽʪʷʥʘʤ ʪʘ ʜʦʩʣʽʜʥʠʢʘʤ 

ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ. ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʻ ʚʠʪʨʘʪʠ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʫ. ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ 
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ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʜʦʨʦʛʠʤ, ʱʦ ʤʦʞʝ ʦʙʤʝʞʠʪʠ ʡʦʛʦ ʜʦʩʪʫʧʥʽʩʪʴ 

ʜʣʷ ʙʘʛʘʪʴʦʭ ʩʪʫʜʝʥʪʽʚ ʽ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ʂʨʽʤ ʪʦʛʦ, ʪʝʭʥʦʣʦʛʽʷ ʧʦʪʨʝʙʫʻ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʽʥʩʪʨʫʢʪʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʨʦʟʨʦʙʣʷʪʠ ʪʘ ʧʨʦʚʦʜʠʪʠ 

ʫʨʦʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ [3]. 

ʑʝ ʦʜʥʽʻʶ ʧʨʦʙʣʝʤʦʶ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʝʥʪʫ ʪʘ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʫʨʦʢʽʚ ʤʘʪʝʤʘʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ.  

ɺʽʜʩʫʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʝʥʪʫ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʝ 

ʦʙʤʝʞʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʨʦʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʘ ʥʝ 

ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʷʛʥʝʥʥʷ ʫʯʥʷʤʠ ʥʘʣʝʞʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ.  

ʈʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʢʦʥʪʝʥʪʫ ʥʘ ʦʩʥʦʚʽ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚʠʤʘʛʘʻ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʽʜʭʦʜʫ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʤʘʪʝʤʘʪʠʢʽʚ, ʢʦʤʧ'ʶʪʝʨʥʠʭ 

ʥʘʫʢʦʚʮʽʚ ʪʘ ʦʩʚʽʪʥʽʭ ʝʢʩʧʝʨʪʽʚ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ ʫ 

ʩʧʨʠʷʥʥʽ ʥʘʚʯʘʥʥʶ ʫʯʥʽʚ [4]. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ ʚʠʚʯʝʥʥʽ ʚʠʱʦʾ 

ʤʘʪʝʤʘʪʠʢʠ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʜʦʩʚʽʜʫ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ.  

ʊʝʭʥʦʣʦʛʽʷ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʟʘʭʦʧʣʶʶʯʝ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʥʘʚʠʯʢʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ, 

ʟʤʝʥʰʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʪʨʠʚʦʞʥʽʩʪʴ ʪʘ ʧʽʜʚʠʱʠʪʠ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ.  

ʆʜʥʘʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʽ ʪʘʢʦʞ 

ʧʦʚ'ʷʟʘʥʝ ʟ ʧʝʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʚʠʨʽʰʝʥʥʷ.  

ɺʠʪʨʘʪʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʪʝʭʥʦʣʦʛʽʻʶ, ʘ ʪʘʢʦʞ ʧʦʪʨʝʙʘ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʢʦʥʪʝʥʪʽ ʪʘ 

ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʤʦʞʫʪʴ ʦʙʤʝʞʠʪʠ ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʨʦʢʽʚ 

ʤʘʪʝʤʘʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʽ ʜʦʜʘʪʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʽ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʫʨʦʢʽʚ 

ʤʘʪʝʤʘʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʫʯʥʷʤ 

ʫʥʽʢʘʣʴʥʠʡ ʽ ʮʽʢʘʚʠʡ ʥʘʚʯʘʣʴʥʠʡ ʜʦʩʚʽʜ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʋɼʂ 004.855.5 

ɻʦʣʦʚʘʯʫʢ ɺ.ʆ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʘʚʛʦʨʦʜʥʷ ɻ.ɸ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʆʇʀʉ ɹɯɿʅɽʉ-ʇʈʆʎɽʉɯɺ ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁʅʆɰ ʂʆʄʇɸʅɯɰ 

ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ call-ʮʝʥʪʨ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʢʦʤʧʘʥʽʾ, ʦʨʽʻʥʪʦʚʘʥʠʡ 

ʥʘ ʚʠʭʽʜʥʽ ʜʟʚʽʥʢʠ, ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʷʢʦʛʦ ʻ ʧʨʦʜʘʞ ʧʦʩʣʫʛ ʢʦʤʧʘʥʽʾ. ʋ ʨʽʟʥʠʭ 

ʛʘʣʫʟʷʭ ʦʨʛʘʥʽʟʘʮʽʷ ʜʽʷʣʴʥʦʩʪʽ call-ʮʝʥʪʨʫ ʤʦʞʝ ʤʘʪʠ ʩʚʦʾ ʘʩʧʝʢʪʠ, ʧʨʦʪʝ, 

ʟʘʛʘʣʴʥʘ ʤʦʜʝʣʴ ʟʘʚʞʜʠ ʙʫʜʝ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʦʶ, ʫ ʟʚ'ʷʟʢʫ ʟ ʯʠʤ ʨʦʟʚ'ʷʟʘʥʥʷ 

ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʧʦʪʦʯʥʦʛʦ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʟʘʚʜʘʥʴ 

ʜʣʷ call-ʮʝʥʪʨʫ. 

ʅʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʙʫʜʴ-ʷʢʦʛʦ call-ʮʝʥʪʨʫ, ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʚʠʭʽʜʥʽ 

ʜʟʚʽʥʢʠ, ʻ ʩʫʧʝʨʚʘʡʟʝʨʠ, ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʷʢʠʭ ʻ ʬʦʨʤʫʚʘʥʥʷ ʟʘʚʜʘʥʴ 

ʜʣʷ ʦʧʝʨʘʪʦʨʽʚ. ʌʦʨʤʫʶʯʠ ʟʘʚʜʘʥʥʷ, ʩʫʧʝʨʚʘʡʟʝʨʠ ʚʠʨʽʰʫʶʪʴ, ʢʦʤʫ ʽ ʚ ʷʢʦʤʫ 

ʦʙʩʷʟʽ ʜʟʚʦʥʠʪʠʤʝ call-ʮʝʥʪʨ. ʎʝ ʟʘʚʜʘʥʥʷ ʻ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ 

ʚʽʜ ʥʴʦʛʦ ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʚʩʴʦʛʦ call-ʮʝʥʪʨʫ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʢʨʘʱʝ 

ʨʦʟʫʤʽʪʠ, ʷʢ ʟʘʨʘʟ ʚʠʛʣʷʜʘʻ ʨʦʙʦʪʘ call-ʮʝʥʪʨʫ, ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʜʽʘʛʨʘʤʘ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʥʘ ʦʙʜʟʚʽʥ ʚ ʥʦʪʘʮʽʾ BPMN [2]. ɼʘʥʘ ʜʽʘʛʨʘʤʘ 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 1. 
 

 
ʈʠʩ. 1. ʌʦʨʤʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʥʘ ʦʙʜʟʚʽʥ ʫ ʥʦʪʘʮʽʾ BPMN ʫ ʩʪʘʥʽ AS IS 

 

ʋ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʢʽʣʴʢʘ ʚʫʟʴʢʠʭ ʤʽʩʮʴ. ʅʘʩʘʤʧʝʨʝʜ 

ʩʫʧʝʨʚʘʡʟʝʨʫ ʜʦʚʦʜʠʪʴʩʷ ʱʦʜʥʷ ʬʦʨʤʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʘ ʧʽʩʣʷ ʾʭ ʚʠʢʦʥʘʥʥʷ 

ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʟʜʽʡʩʥʝʥʠʭ ʜʟʚʽʥʢʽʚ ʩʫʧʝʨʚʘʡʟʝʨ 

ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ, ʷʢʠʤ ʧʦʪʝʥʮʽʡʥʠʤ ʢʣʽʻʥʪʘʤ ʢʨʘʱʝ ʜʟʚʦʥʠʪʠ ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʚʝʨʩʽʾ. ʇʨʦʙʣʝʤʘ ʚ ʪʦʤʫ, ʱʦ ʣʶʜʠʥʽ ʜʫʞʝ ʩʢʣʘʜʥʦ ʷʢʽʩʥʦ ʪʘ 

ʦʧʝʨʘʪʠʚʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ, ʦʩʢʽʣʴʢʠ ʽʩʥʫʻ ʙʝʟʣʽʯ ʟʤʽʥʥʠʭ, ʫ ʟʚ'ʷʟʢʫ ʟ 
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ʯʠʤ ʩʫʧʝʨʚʘʡʟʝʨʠ ʚ ʦʩʥʦʚʥʦʤʫ ʜʽʶʪʴ ʥʘ ʦʩʥʦʚʽ ʩʚʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʽʥʪʫʾʮʽʾ, ʱʦ ʥʝ ʻ 

ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ call-ʮʝʥʪʨʫ. ɼʫʞʝ ʯʘʩʪʦ 

ʜʦʚʦʜʠʪʴʩʷ ʟʜʽʡʩʥʶʚʘʪʠ ʜʟʚʽʥʢʠ ʪʠʤ ʘʙʦʥʝʥʪʦʤ, ʷʢʽ ʥʝ ʟʘʮʽʢʘʚʣʝʥʽ ʚ 

ʧʽʜʢʣʶʯʝʥʥʽ, ʯʝʨʝʟ ʱʦ ʥʝʝʬʝʢʪʠʚʥʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʨʦʙʦʯʠʡ ʯʘʩ ʦʧʝʨʘʪʦʨʽʚ, ʘ 

ʪʘʢʦʞ ʧʩʫʻʪʴʩʷ ʨʝʧʫʪʘʮʽʷ ʢʦʤʧʘʥʽʾ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ, ʱʦ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʪʚʦʨʝʥʽ ʪʘ ʦʙʨʦʙʣʝʥʽ 

ʜʟʚʽʥʢʠ ʟʘʧʠʩʫʻʪʴʩʷ ʚ ʙʘʟʫ ʜʘʥʠʭ, ʦʪʞʝ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʩʪʦʨʠʯʥʽ ʜʘʥʽ, ʤʦʞʥʘ 

ʥʘʚʯʠʪʠ ʘʣʛʦʨʠʪʤ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʙʫʜʝ ʟʜʘʪʥʠʡ ʽʤʽʪʫʚʘʪʠ ʜʽʷʣʴʥʽʩʪʴ 

ʩʫʧʝʨʚʘʡʟʝʨʘ ʟ ʬʦʨʤʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʜʣʷ call-ʮʝʥʪʨʫ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʢʘʟʘʪʠ, ʷʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʚʧʣʠʥʝ ʥʘ ʙʽʟʥʝʩ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʥʘ ʦʙʜʟʚʽʥ, ʙʫʣʘ 

ʨʦʟʨʦʙʣʝʥʘ ʜʽʘʛʨʘʤʘ ʚ ʥʦʪʘʮʽʾ BPMN, ʷʢʘ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 2. 
 

 
ʈʠʩ. 2. ʌʦʨʤʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʥʘ ʦʙʜʟʚʽʥ ʫ ʥʦʪʘʮʽʾ BPMN ʫ ʩʪʘʥʽ TO BE 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʨʽʰʝʥʥʷ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʘʻ ʩʫʧʝʨʚʘʡʟʝʨʽʚ ʟ ʧʨʦʮʝʩʫ 

ʬʦʨʤʫʚʘʥʥʷ ʟʘʚʜʘʥʴ, ʮʠʤ ʘʚʪʦʤʘʪʠʟʫʶʯʠ ʡʦʛʦ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʫʧʝʨʚʘʡʟʝʨʘʤ ʥʝ 

ʜʦʚʝʜʝʪʴʩʷ ʚʠʪʨʘʯʘʪʠ ʯʘʩ ʥʘ ʨʫʪʠʥʥʠʡ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʜʣʷ call-

ʮʝʥʪʨʫ ʽ ʚʦʥʠ ʟʤʦʞʫʪʴ ʙʽʣʴʰʝ ʯʘʩʫ ʧʨʠʜʽʣʷʪʠ ʽʥʰʠʤ ʧʨʽʦʨʠʪʝʪʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ɹʽʣʴʰʝ ʪʦʛʦ, ʻ ʚʩʽ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʨʘʥʞʠʨʫʚʘʥʥʷ 

ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʢʦʥʚʝʨʩʽʶ ʧʨʦʜʘʞʽʚ, ʦʩʢʽʣʴʢʠ ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʟʜʘʪʥʽ ʝʬʝʢʪʠʚʥʦ ʥʘʚʯʘʪʠʩʷ ʪʘ ʧʨʘʮʶʚʘʪʠ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʟʤʽʥʥʠʭ 

ʪʘ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʣʶʜʠʥʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʢʪʫʘʣʴʥʦʶ ʻ ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ, ʱʦ ʟʜʘʪʥʘ 

ʱʦʜʥʷ ʬʦʨʤʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʥʘ ʦʙʜʟʚʽʥ ʜʣʷ call-ʮʝʥʪʨʫ ʟ ʥʘʡʙʽʣʴʰʦʶ ʡʤʦʚʽʨʥʽʩʪʶ 

ʧʨʦʜʘʞʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Gartner Reveals Five Major Trends Shaping the Evolution of Analytics and 

Business Intelligence. URL: https://www.gartner.com/en/ newsroom/press-

releases/gartner-reveals-five-major-trends-shaping-the-evoluti 

2. ʅʦʪʘʮʽʷ BPMN. URL: https://uk.wikipedia.org/wiki/ BPMN 
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ʋɼʂ 004.02 

ɻʦʣʫʙʝʥʢʦ ʆ.ɯ.,  

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʂʦʨʥʘʛʘ ʗ.ɯ., 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʉʀʉʊɽʄ ɺ 

ʊʈɸʅʉʇʆʈʊʅɯʁ ɻɸʃʋɿɯ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʩʠʩʪʝʤ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʛʘʣʫʟʽ 

ʨʝʚʦʣʶʮʽʦʥʽʟʫʚʘʣʦ ʩʧʦʩʽʙ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʫ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ 

ʧʽʜʚʠʱʠʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʙʝʟʧʝʢʫ ʪʘ ʩʪʽʡʢʽʩʪʴ ʽ ʧʨʦʜʦʚʞʫʚʘʪʠʤʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ 

ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʘʡʙʫʪʥʴʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʩʠʩʪʝʤʠ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʛʘʣʫʟʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʮʝʩʽʚ. ʅʠʞʯʝ 

ʥʘʚʝʜʝʥʦ ʜʝʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʠʩʪʝʤ 

ʚ ʪʨʘʥʩʧʦʨʪʽ: 

1. ʉʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʘʚʪʦʧʘʨʢʦʤ: ʮʽ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ 

GPS ʪʘ ʽʥʰʽ ʜʞʝʨʝʣʘ ʜʘʥʠʭ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʩʪʝʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʜʦʟʚʦʣʷʶʯʠ ʤʝʥʝʜʞʝʨʘʤ ʦʧʪʠʤʽʟʫʚʘʪʠ ʤʘʨʰʨʫʪ, ʢʝʨʫʚʘʪʠ 

ʩʧʦʞʠʚʘʥʥʷʤ ʧʘʣʠʚʘ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʚʦʜʽʷ. 

2. ɽʣʝʢʪʨʦʥʥʽ ʧʨʠʩʪʨʦʾ ʨʝʻʩʪʨʘʮʽʾ (ELD): ELD ï ʮʝ ʝʣʝʢʪʨʦʥʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ ʨʝʻʩʪʨʘʮʽʾ ʛʦʜʠʥ ʨʦʙʦʪʠ ʚʦʜʽʷ, ʚʢʣʶʯʘʶʯʠ 

ʯʘʩ ʚʦʜʽʥʥʷ ʪʘ ʧʝʨʝʨʚʠ. ʊʝʧʝʨ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʜʣʷ ʢʦʤʝʨʮʽʡʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʽ ʜʦʧʦʤʦʛʣʘ ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʪʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʛʘʣʫʟʽ. 

3. ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ (AVL): 

ʩʠʩʪʝʤʠ AVL ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ GPS ʜʣʷ ʥʘʜʘʥʥʷ ʜʘʥʠʭ ʧʨʦ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʘ ʪʘʢʦʞ ʽʥʰʦʾ 

ʚʘʞʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢʦʾ ʷʢ ʰʚʠʜʢʽʩʪʴ, ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʪʘ ʜʽʘʛʥʦʩʪʠʢʘ ʜʚʠʛʫʥʘ. 

ʎʝ ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʙʝʟʧʝʢʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ ʚ 

ʪʨʘʥʩʧʦʨʪʥʽʡ ʛʘʣʫʟʽ. 

4. Advanced Traffic Management Systems (ATMS): ATMS ï ʮʝ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʘʤ ʫʧʨʘʚʣʽʥʥʷ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʦʪʦʢʠ ʪʨʘʥʩʧʦʨʪʫ 

ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʎʝ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʪʯʠʢʽʚ, ʢʘʤʝʨ ʪʘ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʙʦʨʫ ʜʘʥʠʭ ʜʣʷ 

ʥʘʜʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʜʦʨʦʞʥʽʡ ʨʫʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʜʠʩʧʝʪʯʝʨʘʤ [1]. 

5. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ (ITS): ITS ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʘʮʽʶ 

ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ GPS, AVL ʽ ATMS, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ, 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ. ɺʽʥ ʚʢʣʶʯʘʻ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ 

ʝʣʝʢʪʨʦʥʥʠʡ ʟʙʽʨ ʧʣʘʪʠ ʟʘ ʧʨʦʾʟʜ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʘʜʘʧʪʘʮʽʷ ʰʚʠʜʢʦʩʪʽ ʪʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ. 
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6. ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʛʦʤ ʧʦʩʪʘʚʦʢ: ʮʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʢʝʨʫʚʘʪʠ ʧʦʪʦʢʦʤ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ ʚʽʜ ʪʦʯʢʠ ʧʦʭʦʜʞʝʥʥʷ ʜʦ ʪʦʯʢʠ 

ʩʧʦʞʠʚʘʥʥʷ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ ʚʽʜʩʪʝʞʝʥʥʷ ʟʘʧʘʩʽʚ, ʢʝʨʫʚʘʥʥʷ 

ʟʘʤʦʚʣʝʥʥʷʤʠ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʤʘʨʰʨʫʪʽʚ ʜʦʩʪʘʚʢʠ, ʱʦ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʛʘʣʫʟʽ [2]. 

7. GPS-ʥʘʚʽʛʘʮʽʷ: GPS-ʥʘʚʽʛʘʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʦʜʽʷʤ ʧʣʘʥʫʚʘʪʠ 

ʦʧʪʠʤʘʣʴʥʠʡ ʤʘʨʰʨʫʪ, ʫʥʠʢʘʪʠ ʟʘʪʦʨʽʚ ʽ ʚʯʘʩʥʦ ʧʨʠʙʫʚʘʪʠ ʥʘ ʤʽʩʮʝ 

ʧʨʠʟʥʘʯʝʥʥʷ. GPS-ʥʘʚʽʛʘʮʽʷ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʻ ʫʧʨʘʚʣʷʪʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʧʦʪʦʢʘʤʠ, ʱʦ ʧʦʢʨʘʱʫʻ ʙʝʟʧʝʢʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. 

8. ɽʣʝʢʪʨʦʥʥʽ ʢʚʠʪʢʠ: ɽʣʝʢʪʨʦʥʥʽ ʢʚʠʪʢʠ ʜʦʟʚʦʣʷʶʪʴ ʧʘʩʘʞʠʨʘʤ ʧʨʠʜʙʘʪʠ 

ʢʚʠʪʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪ ʦʥʣʘʡʥ ʪʘ ʦʪʨʠʤʘʪʠ ʾʭ ʥʘ ʩʚʽʡ ʤʦʙʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ. ʎʝ 

ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʧʨʠʜʙʘʥʥʷ ʢʚʠʪʢʘ ʰʚʠʜʰʠʤ ʪʘ ʟʨʫʯʥʽʰʠʤ ʜʣʷ ʧʘʩʘʞʠʨʽʚ ʽ 

ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʯʝʨʛ ʫ ʢʘʩʘʭ. 

9. ʄʦʥʽʪʦʨʠʥʛ ʚʘʥʪʘʞʫ: ʉʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʥʪʘʞʽʚ ʜʦʟʚʦʣʷʶʪʴ 

ʚʽʜʩʪʝʞʫʚʘʪʠ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʚʘʥʪʘʞʫ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʤʘʨʰʨʫʪʫ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʟ ʧʣʘʥʫʚʘʥʥʷʤ ʜʦʩʪʘʚʢʠ, ʚʠʟʥʘʯʝʥʥʷʤ 

ʧʨʦʙʣʝʤ ʪʘ ʫʥʠʢʥʝʥʥʷʤ ʟʘʪʨʠʤʦʢ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʻ ʜʫʞʝ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ. ɯʩʥʫʻ ʢʽʣʴʢʘ ʪʝʥʜʝʥʮʽʡ, ʷʢʽ, ʡʤʦʚʽʨʥʦ, ʩʪʠʤʫʣʶʚʘʪʠʤʫʪʴ 

ʧʦʜʘʣʴʰʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʛʘʣʫʟʽ: 

1. ɿʙʽʣʴʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ: ʪʝʭʥʦʣʦʛʽʾ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʦʞʫʪʴ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʪʨʘʥʩʧʦʨʪʥʫ 

ʛʘʣʫʟʴ ʰʣʷʭʦʤ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ. 

ʅʘʧʨʠʢʣʘʜ, ʙʝʟʧʽʣʦʪʥʽ ʚʘʥʪʘʞʽʚʢʠ ʪʘ ʙʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ ʜʣʷ ʜʦʩʪʘʚʢʠ 

ʚʞʝ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʪʘ ʚʠʧʨʦʙʦʚʫʶʪʴʩʷ, ʽ, ʡʤʦʚʽʨʥʦ, ʚʦʥʠ ʦʪʨʠʤʘʶʪʴ ʙʽʣʴʰ 

ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʚ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ. 

2. ʈʦʟʰʠʨʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʢʣʶʯʝʥʥʷ ʪʘ ʦʙʤʽʥ ʜʘʥʠʤʠ: ʨʦʟʚʠʪʦʢ ɯʥʪʝʨʥʝʪʫ 

ʨʝʯʝʡ ʪʘ ʽʥʰʠʭ ʧʦʚôʷʟʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʙʝʟʧʝʯʫʻ ʦʙʤʽʥ ʜʘʥʠʤʠ ʪʘ ʽʥʪʝʛʨʘʮʽʶ 

ʤʽʞ ʨʽʟʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʝʢʦʩʠʩʪʝʤʠ. ʎʝ ʜʦʧʦʤʦʞʝ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

3. ɿʨʦʩʪʘʥʥʷ ʨʦʟʫʤʥʠʭ ʤʽʩʪ. ʈʦʟʚʠʪʦʢ ʨʦʟʫʤʥʠʭ ʤʽʩʪ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʘʥʽ 

ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʤʽʩʴʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʧʦʩʣʫʛ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, 

ʩʧʨʠʷʪʠʤʝ ʙʽʣʴʰ ʰʠʨʦʢʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʪʨʘʥʩʧʦʨʪʽ. ʅʘʧʨʠʢʣʘʜ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʟʘʪʦʨʽʚ ʽ ʧʦʢʨʘʱʝʥʥʷ ʧʦʪʦʢʫ ʪʨʘʥʩʧʦʨʪʫ 

ʚ ʤʽʩʪʘʭ [3]. 

4. ʇʦʪʨʝʙʘ ʫ ʙʽʣʴʰʽʡ ʩʪʽʡʢʦʩʪʽ: ʪʨʘʥʩʧʦʨʪʥʘ ʛʘʣʫʟʴ ʻ ʛʦʣʦʚʥʠʤ ʜʞʝʨʝʣʦʤ 

ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʽ ʟʨʦʩʪʘʻ ʪʠʩʢ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʾʾ ʚʧʣʠʚʫ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ 

ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʩʪʽʡʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʫ, ʥʘʧʨʠʢʣʘʜ, ʟʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʽ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. 

ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʽ ʧʦʪʨʝʙʫ ʫ ʨʦʟʚʠʪʢʫ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʛʘʣʫʟʽ. 
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ɿʛʽʜʥʦ ʟʽ ʟʚʽʪʦʤ MarketsandMarkets, ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʦʤ (TMS) ʟʨʦʩʪʝ ʟ 78,2 ʤʽʣʴʷʨʜʘ $ ʉʐɸ ʫ 2020 ʨ. ʜʦ 144,5 

ʤʽʣʴʷʨʜʘ $ ʉʐɸ ʜʦ 2025 ʨ., ʧʨʠ ʩʝʨʝʜʥʴʦʨʽʯʥʦʤʫ ʪʝʤʧʽ ʟʨʦʩʪʘʥʥʷ (CAGR) 13,1% 

ʧʨʦʪʷʛʦʤ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʧʝʨʽʦʜʫ. ʋ ʟʚʽʪʽ ʚʢʘʟʫʻʪʴʩʷ ʥʘ ʟʨʦʩʪʘʶʯʫ ʧʦʪʨʝʙʫ ʚ 

ʚʠʜʠʤʦʩʪʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʢʦʥʪʨʦʣʽ ʥʘʜ ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʚʦʢ ʷʢ ʥʘ ʢʣʶʯʦʚʠʡ 

ʬʘʢʪʦʨ ʮʴʦʛʦ ʟʨʦʩʪʘʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ ɭʚʨʦʧʝʡʩʴʢʦʶ ʢʦʤʽʩʽʻʶ, ʧʦʢʘʟʘʣʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ (ITS), ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ 

ʚʽʜʩʪʝʞʝʥʥʷ GPS, ʢʝʨʫʚʘʥʥʷ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʩʪʷʛʥʝʥʥʷ ʤʠʪʘ, ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ 

ʛʘʟʽʚ ʜʦ 30%. ɼʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʚʠʷʚʠʣʦ, ʱʦ ɯʊʉ ʤʦʞʫʪʴ ʟʤʝʥʰʠʪʠ ʟʘʪʦʨʠ, 

ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʥʘ ʜʦʨʦʟʽ ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ. 

ʆʧʠʪʫʚʘʥʥʷ PwC ʧʦʢʘʟʘʣʦ, ʱʦ 80% ʪʨʘʥʩʧʦʨʪʥʠʭ ʽ ʣʦʛʽʩʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ 

ʽʥʚʝʩʪʫʚʘʣʠ ʚ ʽʥʽʮʽʘʪʠʚʠ ʮʠʬʨʦʚʽʟʘʮʽʾ ʟʘ ʦʩʪʘʥʥʽ ʪʨʠ ʨʦʢʠ, ʧʨʠʯʦʤʫ ʦʩʥʦʚʥʠʤʠ 

ʨʫʰʽʡʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʙʫʣʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ (54%), ʢʨʘʱʠʡ ʜʦʩʚʽʜ 

ʢʣʽʻʥʪʽʚ (47%) ʽ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ (44%) ). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʚʽʪʫ Grand View Research, ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ 

ʪʝʣʝʤʘʪʠʯʥʠʭ ʨʽʰʝʥʴ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ GPS-ʚʽʜʩʪʝʞʝʥʥʷ, 

ʜʽʘʛʥʦʩʪʠʢʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʤʦʥʽʪʦʨʠʥʛ ʧʦʚʝʜʽʥʢʠ ʚʦʜʽʷ, ʟʨʦʩʪʝ ʟ 30,2 

ʤʽʣʴʷʨʜʘ $ ʉʐɸ ʫ 2020 ʨ. ʜʦ 123,2 ʤʽʣʴʷʨʜʘ $ ʉʐɸ ʜʦ 2028 ʨ. ʟʘ CAGR. 18,3% 

ʧʨʦʪʷʛʦʤ ʧʨʦʛʥʦʟʥʦʛʦ ʧʝʨʽʦʜʫ. ʋ ʟʚʽʪʽ ʚʢʘʟʫʻʪʴʩʷ ʥʘ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ 

ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʷʢ 

ʥʘ ʢʣʶʯʦʚʽ ʯʠʥʥʠʢʠ ʮʴʦʛʦ ʟʨʦʩʪʘʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ ʄʽʞʥʘʨʦʜʥʠʤ ʪʨʘʥʩʧʦʨʪʥʠʤ ʬʦʨʫʤʦʤ, ʧʦʢʘʟʘʣʦ, ʱʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ (ITS) ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʚ ʜʦʨʦʟʽ ʜʦ 30%, ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ ʜʦ 40% ʽ ʜʦ 

ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʜʦ 20%. ɼʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʚʠʷʚʠʣʦ, ʱʦ ʝʢʦʥʦʤʽʯʥʽ ʚʠʛʦʜʠ 

ʚʽʜ ɯʊʉ ʤʦʞʫʪʴ ʧʝʨʝʚʠʱʫʚʘʪʠ ʚʠʪʨʘʪʠ ʚ 10 ʨʘʟʽʚ ʜʦ 1. 

ɿʘʛʘʣʦʤ, ʧʦʩʪʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ 

ʪʨʘʥʩʧʦʨʪʽ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʧʨʠʟʚʝʜʝ ʜʦ ʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, 

ʙʝʟʧʝʢʠ, ʩʪʽʡʢʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʆʩʢʽʣʴʢʠ ʪʝʭʥʦʣʦʛʽʾ 

ʧʨʦʜʦʚʞʫʶʪʴ ʨʦʟʚʠʚʘʪʠʩʷ, ʮʽʣʢʦʤ ʽʤʦʚʽʨʥʦ, ʱʦ ʤʠ ʧʦʙʘʯʠʤʦ ʱʝ ʙʽʣʴʰ ʧʝʨʝʜʦʚʽ 

ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʛʘʣʫʟʽ. 
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ʋɼʂ 004.9 

ɻʨʠʮʝʥʢʦ ʉ.ʉ.,  

ʩʪʫʜʝʥʪ  ʢʘʬʝʜʨʠ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʆʚʯʘʨʫʢ ɺ.ʆ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʽ ʢʽʙʝʨʙʝʟʧʝʢʠ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɸʅɸʃɯɿ ʇʈʆɹʃɽʄ ʈʆɿʈʆɹʂʀ ɯʅʊɽʈʅɽʊ-ʄɸɻɸɿʀʅɯɺ 

ʈʦʟʨʦʙʢʘ ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ɯʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʘʛʘʪʴʦʭ ʝʪʘʧʽʚ. 

ɺʞʝ ʥʘ ʝʪʘʧʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʢʽʣʴʢʘ ʝʪʘʧʽʚ, ʟʦʢʨʝʤʘ 

ʦʥʣʘʡʥ-ʧ̔ ʜʪʨʠʤʢʫ, ʥʘʷʚʥʽʩʪʴ ʫʩʽʭ ʨʝʩʫʨʩʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ 

ʢʣʽʻʥʪʘ ʪʘ ʷʢʽʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʜʫʢʪ, ʱʦʙ ʧʦʪʽʤ ʥʝ ʧʦʚʪʦʨʶʚʘʪʠ ʽ ʥʝ 

ʧʝʨʝʨʦʙʣʶʚʘʪʠ ʚʩʶ ʩʠʩʪʝʤʫ. ɸʣʝ ʢʦʣʠ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ  ʫʞʝ ʥʘ ʩʪʘʜʽʾ 

ʨʦʟʨʦʙʢʠ, ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʜʝʷʢʽ ʧʨʦʙʣʝʤʠ [1]. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ̔ ʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʨʦʙʣʝʤʠ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʨʦʙʦʪʠ. ʅʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʘʢʽ ʥʝʜʦʧʨʘʮʴʦʚʘʥʽ ʧʠʪʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ ʟʘʧʦʚʥʝʥʠʡ ʪʦʚʘʨʘʤʠ, ʘʣʝ ʥʝ ʧʨʦʜʘʻʪʴʩʷ 

(ʧʦʪʨʽʙʥʘ ʤʘʨʢʝʪʠʥʛʦʚʝ ʜʦʦʧʨʘʮʶʚʘʥʥʷ), ʘʙʦ ʥʝ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ ʩʪʚʦʨʝʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ (ʥʝʜʦʨʦʙʣʝʥʘ ʧʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ). ɸ ʪʘʢʦʞ ʜʦʚʦʜʠʪʴʩʷ ʩʧʽʚʧʨʘʮʶʚʘʪʠ 

ʟ ʽʥʰʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʝʢʪʫ. ʊʠʧʦʚʦʶ ʧʦʤʠʣʢʦʶ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʻ:  

- ʅʝʤʘʻ ʦʥʣʘʡʥ-ʧʽʜʪʨʠʤʢʠ. ʊʦʙʪʦ ʷʢʱʦ ʣʶʜʠʥʫ ʮʽʢʘʚʠʪʴ ʪʦʚʘʨ ʯʠ ʧʦʩʣʫʛʘ, 
ʚʦʥʘ ʥʝ ʤʦʞʝ ʥʽʢʦʤʫ ʧʦʩʪʘʚʠʪʠ ʧʠʪʘʥʥʷ, ̫ ʢʽ ʾʾ ʮʽʢʘʚʣʷʪʴ;  

- ʇʦʛʘʥʽ ʘʙʦ ʚʽʜʩʫʪʥʽ ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʜʫʢʪʫ. ɹʘʞʘʥʦ ʧʦʙʘʯʠʪʠ ʪʦʚʘʨ ʟ ʨʽʟʥʠʭ 
ʨʘʢʫʨʩʽʚ, ʘ ̫ ʢʱʦ ʥʝʤʘʻ ʢʘʨʪʠʥʦʢ, ̔ ʥʪʝʨʝʩ ʜʦ ʪʦʚʘʨʫ ʧʨʦʧʘʜʘʻ ʟʦʚʩʽʤ;  

- ɺʽʜʩʫʪʥʽʡ ʘʙʦ ʥʝʧʦʚʥʠʡ ʦʧʠʩ ʪʦʚʘʨʫ. ɼʣʷ ʢʦʞʥʦʛʦ ʪʦʚʘʨʫ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ 
ʥʝ ʪʽʣʴʢʠ ʬʦʪʦ, ʘ ʡ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʠʯʦʤʫ ʥʝ ʪʽʣʴʢʠ 
ʦʩʥʦʚʥʠʭ, ʘ ʡ ʜʦʜʘʪʢʦʚʠʭ;  

- ʅʝ ʤʦʞʥʘ ʢʦʤʝʥʪʫʚʘʪʠ ʪʦʚʘʨʠ. ʇʦʪʝʥʮʽʡʥʽ ʧʦʢʫʧʮʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 
ʜʠʚʣʷʪʴʩʷ ʚʽʜʛʫʢʠ, ɦ ʦʙ ʟʨʦʙʠʪʠ ʩʚʽʡ ʚʠʙʽʨ. 
ɸ ʪʘʢʦʞ ʜʦ ʥʝʜʦʣʽʢʽʚ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʥʝʚʜʘʣʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ, 

ʚʽʜʥʦʩʷʪʴʩʷ ʪʘʢʽ ʷʢ: ʥʝʛʦʪʦʚʥʽʩʪʴ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʧʠʪ, ʪʦʙʪʦ ʧʦʪʨʽʙʝʥ ʩʧʠʩʦʢ 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, ʟ ʷʢʠʤʠ ʙʫʜʝ ʧʨʘʮʶʚʘʪʠ ʚʣʘʩʥʠʢ,  ̔ʥʝ ʦʜʠʥ; ʜʦʩʪʘʚʢʘ ï  ʢʣʽʻʥʪʠ 

ʥʝ ʟʘʤʦʚʣʷʪʠʤʫʪʴ, ʷʢʱʦ ʚʦʥʠ ʥʝ ʤʘʶʪʴ ʯʽʪʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢ ʦʪʨʠʤʘʪʠ 

ʧʨʦʜʫʢʪ.  

ʂʨʽʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʚʠʱʝ ʥʝʜʦʣʽʢʽʚ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ɯʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ, ʷʢʘ ʽʥʬʦʨʤʘʮʽʷ ʟʛʽʜʥʦ ʽʟ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ 

ʤʘʻ ʙʫʪʠ ʦʙʦʚôʷʟʢʦʚʦ ʧʨʠʩʫʪʥʷ ʥʘ ʩʘʡʪʽ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Artjoker.ua. 10 ʛʣʦʙʘʣʴʥʠʭ ʧʦʤʠʣʦʢ ʟʘʤʦʚʥʠʢʽʚ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʽʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʫ. URL: https://artjoker.ua/ru/blog/sozdanie-internet-magazina-10-oshibok-

zakazchikov/ 
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ʋɼʂ 004.032.26 

ɼʘʨʽʢʦʚ ɼ.ʆ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʘʚʛʦʨʦʜʥʽʡ ɺ.ɺ., 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɻɽʅɽʈɸʎɯʗ ʊɽʂʉʊʋ ɿɸ ɼʆʇʆʄʆɻʆʖ ʈɽʂʋʈɽʅʊʅʆɰ 

ʅɽʁʈʆʅʅʆɰ ʄɽʈɽɾɯ 

ʈʝʢʫʨʝʥʪʥʘ ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ (RNN) [1] ï ʮʝ ʚʠʜ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʟʚ'ʷʟʢʠ ʫ ʚʠʛʣʷʜʽ ʧʝʪʣʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʽʥʬʦʨʤʘʮʽʾ ʟ ʧʦʧʝʨʝʜʥʽʭ ʽʪʝʨʘʮʽʡ 

ʟʙʝʨʽʛʘʪʠʩʴ ʫ ʥʘʩʪʫʧʥʠʭ. ʎʝ ʨʦʙʠʪʴ ʨʝʢʫʨʝʥʪʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʝʬʝʢʪʠʚʥʠʤʠ 

ʜʣʷ ʦʙʨʦʙʢʠ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. 

RNN, ʯʝʨʝʟ ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʪʠ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʟʘʣʝʞʥʦʩʪʽ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʟʘʚʜʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʤʦʚʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ. ʆʜʥʘʢ 

ʟʚʠʯʘʡʥʘ ʤʦʜʝʣʴ RNN ʩʭʠʣʴʥʘ ʜʦ ʪʘʢʠʭ ʧʨʦʙʣʝʤ, ʷʢ çʟʥʠʢʥʝʥʥʷè ʪʘ çʚʠʙʫʭè 

ʛʨʘʜʽʻʥʪʽʚ, ʫ ʟʚ'ʷʟʢʫ ʟ ʯʠʤ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʾʾ ʨʽʟʥʽ ʤʦʜʠʬʽʢʘʮʽʾ. ʆʜʥʠʤʠ ʟ 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʻ GRU (Gated Recurrent Unit) ʪʘ 

LSTM (Long Short-Term Memory). 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʦʰʫʢ ʪʘʢʦʛʦ ʚʠʜʫ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ, ʱʦ ʥʘʡʢʨʘʱʝ ʧʽʜ̔ʡʜʝ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʢʩʪʽʚ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʚʠʚʯʝʥʥʷ ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ. ɼʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʽʩʥʫʶʯʠʭ ʚʠʜʽʚ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʢʨʠʪʝʨʽʾ, ʷʢ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʟʘʚʜʘʥʥʷ ʛʝʥʝʨʘʮʽʾ ʢʦʨʦʪʢʠʭ ʪʝʩʪʦʚʠʭ ʨʝʯʝʥʴ ʪʘ ʚʠʤʦʛʠ ʜʦ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʪʝʢʩʪʫ ʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʨʝʢʫʨʝʥʪʥʦʾ ʥʝʡʨʦʥʥʦʾ 

ʤʝʨʝʞʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʟ ʥʠʭ ï ʨʦʙʦʪʘ 

ʥʘ ʨʽʚʥʽ ʩʣʽʚ (word-level) ʪʘ ʨʦʙʦʪʘ ʥʘ ʨʽʚʥʽ ʩʠʤʚʦʣʽʚ (character-level). 

ɻʝʥʝʨʘʮʽʷ ʪʝʢʩʪʫ ʣʠʰʝ ʥʘ ʨʽʚʥʽ ʩʣʽʚ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʚʠʭʦʜʦʤ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ 

ʙʫʜʝ ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʩʣʦʚʘ ʫ ʩʣʦʚʥʠʢʫ. ʎʝʡ ʧʽʜʭʽʜ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʢʩʪʫ, ʦʜʥʘʢ ʚʽʥ ʤʘʻ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ. ʄʦʜʝʣʽ ʟ ʥʝʚʝʣʠʢʠʤ 

ʨʦʟʤʽʨʦʤ ʩʣʦʚʥʠʢʘ ʟʘʟʚʠʯʘʡ ʛʝʥʝʨʫʶʪʴ ʦʜʥʘʢʦʚʽ ʪʝʢʩʪʠ, ʪʦʜʽ ʷʢ ʤʦʜʝʣʽ ʟ ʚʝʣʠʢʠʤ 

ʨʦʟʤʽʨʦʤ ʩʣʦʚʥʠʢʘ (ʱʦ ʚʢʣʶʯʘʻ ʨʽʟʥʽ ʬʦʨʤʠ ʩʣʽʚ, ʽʤʝʥʘ ʪʦʱʦ) ʚʠʤʘʛʘʶʪʴ 

ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ ʧʘʤ'ʷʪʽ ʜʣʷ ʢʦʜʫʚʘʥʥʷ ʜʝʩʷʪʢʽʚ ʘʙʦ ʩʦʪʝʥʴ ʪʠʩʷʯ ʩʣʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʤʦʜʝʣʽ ʟ ʚʝʣʠʢʠʤ ʨʦʟʤʽʨʦʤ ʩʣʦʚʥʠʢʘ ʚʠʤʘʛʘʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʜʘʥʠʭ ʜʣʷ 

ʪʨʝʥʫʚʘʥʥʷ, ʱʦʙ ʜʘʪʠ ʤʦʜʝʣʽ ʘʜʝʢʚʘʪʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʛʦ 

ʩʣʦʚʘ ʟʽ ʩʣʦʚʥʠʢʘ. ɼʦ ʪʦʛʦ ʞ, ʨʦʙʦʪʘ ʥʘ ʨʽʚʥʽ ʩʣʽʚ ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʛʝʥʝʨʘʮʽʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, ʱʦ ʥʝ ʻ ʩʣʦʚʘʤʠ (ʪʝʣʝʬʦʥʥʠʭ ʥʦʤʝʨʽʚ, ʚʝʙ-ʘʜʨʝʩ ʪʦʱʦ). 

ʈʦʙʦʪʘ ʥʘ ʨʽʚʥʽ ʩʠʤʚʦʣʽʚ ʧʦʪʨʝʙʫʻ ʩʢʣʘʜʥʽʰʦʾ ʩʪʨʫʢʪʫʨʠ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, 

ʦʩʢʽʣʴʢʠ ʚ ʾʾ ʨʘʤʢʘʭ ʛʝʥʝʨʫʶʪʴʩʷ ʟʥʘʯʥʦ ʜʦʚʰʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʊʦʤʫ ʤʦʜʝʣʽ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʥʘ ʨʽʚʥʽ ʩʠʤʚʦʣʽʚ, ʧʦʢʘʟʫʶʪʴ ʥʘʡʛʽʨʰʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʜʝʷʢʠʭ ʟʘʚʜʘʥʥʷʭ. 

ʆʜʥʘʢ ʾʭ ʩʪʨʫʢʪʫʨʘ ʜʦʟʚʦʣʷʻ ʾʤ ʛʝʥʝʨʫʚʘʪʠ ʥʘʚʽʪʴ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʷʢʽ ʥʝ ʤʽʩʪʷʪʴʩʷ 

ʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʜʘʥʠʭ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʙʽʣʴʰ ʮʽʢʘʚʠʤʠ ʷʢ ʛʝʥʝʨʘʪʠʚʥʘ ʤʦʜʝʣʴ [2]. 

ʂʨʽʤ ʪʦʛʦ, ʨʦʙʦʪʘ ʥʘ ʨʽʚʥʽ ʩʠʤʚʦʣʽʚ ʚʠʤʘʛʘʻ ʟʥʘʯʥʦ ʤʝʥʰʠʭ ʚʠʪʨʘʪ ʧʘʤ'ʷʪʽ ʜʣʷ 
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ʨʦʙʦʪʠ ʟ ʤʦʜʝʣʣʶ, ʱʦ ʟʥʠʞʫʻ ʚʠʤʦʛʠ ʜʦ ʦʙʣʘʜʥʘʥʥʷ. ɿ ʮʠʭ ʧʨʠʯʠʥ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʙʫʣʦ ʦʙʨʘʥʦ ʨʦʙʦʪʫ ʥʘ ʨʽʚʥʽ ʩʠʤʚʦʣʽʚ. 

ɯʩʥʫʶʪʴ ʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʢʦʥʚʝʨʪʘʮʽʾ ʩʠʤʚʦʣʽʚ ʫ ʚʭʽʜʥʽ ʟʥʘʯʝʥʥʷ ʨʝʢʫʨʝʥʪʥʦʾ 

ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ. ʅʘʡʧʨʦʩʪʽʰʠʡ ï ʧʨʠʩʚʦʻʥʥʷ ʩʠʤʚʦʣʘʤ ʧʦʨʷʜʢʦʚʠʭ ʥʦʤʝʨʽʚ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʥʦʤʝʨʽʚ ʫ ̫ʢʦʩʪʽ ʚʭʽʜʥʠʭ ʟʥʘʯʝʥ.ɹ ʅʝʜʦʣʽʢ ʮʴʦʛʦ ʤʝʪʦʜʫ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʦʨʷʜʦʢ ʥʦʤʝʨʽʚ ʥʝ ʤʘʻ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʟʥʘʯʝʥʥʷ ʩʠʤʚʦʣʽʚ ʧʽʜ 

ʮʠʤʠ ʥʦʤʝʨʘʤʠ, ʘʣʝ ʤʦʞʝ ʚʚʝʩʪʠ ʤʦʜʝʣʴ ʚ ʦʤʘʥʫ (ʥʘʧʨʠʢʣʘʜ, ʩʠʤʚʦʣ ʟ ʚʝʣʠʢʠʤ 

ʧʦʨʷʜʢʦʚʠʤ ʥʦʤʝʨʦʤ ʤʦʞʝ ʙʫʪʠ ʧʦʟʥʘʯʝʥʠʡ ʷʢ ʥʘʡʚʘʞʣʠʚʽʰʠʡ). ʎʝʡ ʤʝʪʦʜ 

ʥʘʡʢʨʘʱʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʥʫʤʝʨʘʮʽʾ ʩʣʽʚ, ʤʽʞ ʷʢʠʤʠ ʩʧʨʘʚʜʽ ʻ ʟʘʣʝʞʥʽʩʪʴ 

(ʥʘʧʨʠʢʣʘʜ, çʤʘʣʝʥʴʢʠʡè, çʩʝʨʝʜʥʽʡè ʪʘ çʚʝʣʠʢʠʡè). 

ɯʥʰʠʤ ʚʘʨʽʘʥʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʠʤʚʦʣʽʚ ʻ One-Hot Encoding ï ʘʩʦʮʽʘʮʽʷ ʟ 

ʢʦʞʥʠʤ ʩʠʤʚʦʣʦʤ ʚʝʢʪʦʨʘ, ʜʦʚʞʠʥʘ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʩʠʤʚʦʣʽʚ ʫ 

ʩʣʦʚʥʠʢʫ ʤʦʜʝʣʽ. ɼʣʷ ʢʦʞʥʦʛʦ ʩʠʤʚʦʣʫ ʦʜʠʥ ʝʣʝʤʝʥʪ ʚʝʢʪʦʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʡʦʛʦ ʥʦʤʝʨʫ, ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ, ʘ ʨʝʰʪʘ ï ʥʫʣʶ. ʎʝʡ ʩʧʦʩʽʙ ʧʦʟʙʘʚʣʝʥʠʡ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʝʜʦʣʽʢʫ, ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʥʝʨʽʚʥʽʩʪʶ ʩʠʤʚʦʣʽʚ, ʘʣʝ ʚʠʤʘʛʘʻ ʟʥʘʯʥʦ 

ʙʽʣʴʰʝ ʧʘʤ'ʷʪʽ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʨʦʟʨʽʜʞʝʥʠʭ ʚʝʢʪʦʨʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʤʘʻ ʜʦʚʞʠʥʫ, 

ʨ̔ ʚʥʫ ʜʦʚʞʠʥʽ ʩʣʦʚʥʠʢʘ ʤʦʜʝʣʽ. ʎʝʡ ʤʝʪʦʜ ʣʝʛʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘ ʥʝʚʝʣʠʢʦʾ 

ʜʦʚʞʠʥʠ ʩʣʦʚʥʠʢʘ ʤʦʜʝʣʽ, ʘʣʝ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʫ ʩʣʦʚʥʠʢʫ ʾʾ 

ʚʠʤʦʛʠ ʜʦ ʧʘʤ'ʷʪʽ ʜʫʞʝ ʰʚʠʜʢʦ ʟʨʦʩʪʘʶʪʴ. 

ʊʘʢʦʞ ʽʩʥʫʻ Embedding ï ʚʘʨʽʘʥʪ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʠʤʚʦʣʽʚ ʷʢ ʚʝʢʪʦʨʘ, ʱʦ 

ʤʽʩʪʠʪʴ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʜʽʡʩʥʠʭ ʯʠʩʝʣ. ʋ ʮʴʦʤʫ ʧʽʜʭʦʜʽ ʢʦʞʥʝ ʟʥʘʯʝʥʥʷ ʚʽʜʙʠʚʘʻ 

ʷʢʫʩʴ ʦʩʦʙʣʠʚʽʩʪʴ ʩʠʤʚʦʣʫ. ʎʝʡ ʚʘʨʽʘʥʪ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʩʣʽʚ, ʧʨʝʜʩʪʘʚʣʷʶʯʠ ʟʥʘʯʝʥʥʷ ʩʣʦʚʘ ʫ ʚʠʛʣʷʜʽ ʚʝʢʪʦʨʘ ʜʽʡʩʥʠʭ ʯʠʩʝʣ, ʫ ʷʢʦʤʫ 

ʢʦʞʥʦʤʫ ʟʥʘʯʝʥʥʶ ʟʽʩʪʘʚʣʝʥʦ ʷʢʫʩʴ ʷʢʽʩʪʴ ʩʣʦʚʘ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʨʦʟʨʦʙʣʝʥʦ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʤʝʪʦʜʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʥʘʯʝʥʴ ʚʝʢʪʦʨʘ ʩʣʦʚʘ, ʜʦ ʷʢʠʭ ʚʭʦʜʷʪʴ 

Word2Vec ʪʘ GloVe, ʘʣʝ ʢʨʽʤ ʥʠʭ, ʟʥʘʯʝʥʥʷ ʪʘʢʦʛʦ ʚʝʢʪʦʨʘ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚ ʭʦʜʽ 

ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʥʘʙʦʨʽ ʜʘʥʠʭ. ɯʩʥʫʶʪʴ ʧʨʦʛʨʘʤʠ, ʱʦ ʜʘʶʪʴ 

ʟʤʦʛʫ ʧʝʨʝʛʣʷʥʫʪʠ ʧʨʦʝʢʮʽʶ ʚʝʢʪʦʨʽʚ ʜʣʷ ʙʝʟʣʽʯʽ ʨʽʟʥʠʭ ʩʣʽʚ, ʪʘʢʽ ʷʢ Embedding 

Projector. ɺ ʮʽʡ ʧʨʦʛʨʘʤʽ ʩʣʦʚʘ, ʱʦ ʤʘʶʪʴ ʙʣʠʟʴʢʝ ʟʥʘʯʝʥʥʷ, ʪʘʢʦʞ ʤʘʶʪʴ ʩʭʦʞʽ 

ʚʝʢʪʦʨʠ. ʊʘʢ ʩʘʤʦ, ʷʢ ʫ ʚʠʧʘʜʢʫ One-Hot Encoding, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʨʦʟʤʽʨʽʚ 

ʩʣʦʚʥʠʢʘ ʤʦʜʝʣʽ ʟʨʦʩʪʘʶʪʴ ʚʠʤʦʛʠ ʜʦ ʧʘʤ'ʷʪʽ, ʯʝʨʝʟ ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ Embedding 

ʤʦʞʝ ʤʘʪʠ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʧʘʤ'ʷʪʽ. 

ʈʦʟʛʣʷʥʫʪʘ ʤʦʜʝʣʴ ʦʧʝʨʫʻ ʩʠʤʚʦʣʘʤʠ, ʘ ʥʝ ʩʣʦʚʘʤʠ, ʧʨʦʪʝ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʢʪʦʨʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʠʤʚʦʣʽʚ. ɺʠʤʦʛʠ ʜʦ ʧʘʤ'ʷʪʽ ʚ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʙʫʜʫʪʴ ʥʝʚʠʩʦʢʠʤʠ, ʦʩʢʽʣʴʢʠ ʩʣʦʚʥʠʢ ʤʦʜʝʣʽ ʩʢʣʘʜʘʻʪʴʩʷ ʣʠʰʝ ʟ 95 

ʩʠʤʚʦʣʽʚ (ʢʽʣʴʢʽʩʪʴ ʜʨʫʢʦʚʘʥʠʭ ʩʠʤʚʦʣʽʚ ʫ ʢʦʜʫʚʘʥʥʽ ASCII). ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʤʦʜʝʣʽ ʙʫʣʦ ʦʙʨʘʥʦ ʚʘʨʽʘʥʪ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʠʤʚʦʣʽʚ Embedding. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʋɼʂ 004 

ɼʘʮʶʢ ɼ.ɯ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʘʚʛʦʨʦʜʥʽʡ ɺ.ɺ., 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʄɽʊʆɼʀ ʌʆʈʄʋɺɸʅʅʗ ʉʀʉʊɽʄʀ ʅɸɺʀʏʆʂ ʇɽʈʉʆʅɸɾʋ ɺ 

ɯɻʈɸʍ ɾɸʅʈʋ RPG 

 

ʋ ʥʘʩʪʽʣʴʥʠʭ ʽ ʢʦʤʧôʁ ʪʝʨʥʠʭ RPG ʽʛʨʘʭ ʛʨʘʚʝʮʴ ʥʝ ʜʽʻ ʩʘʤʦʩʪʽʡʥʦ, ʘ ʚʽʜʽʛʨʘʻ 

ʨʦʣʴ ʚʠʛʘʜʘʥʦʛʦ ʧʝʨʩʦʥʘʞʘ, ʢʝʨʫʶʯʠ ʡʦʛʦ ʜʽʷʤʠ, ʪʦʤʫ ʧʝʨʩʦʥʘʞ ʤʦʞʝ ʤʘʪʠ 

ʟʜʽʙʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʠʤʠ ʥʝ ʚʦʣʦʜʽʻ, ʪʦʡ ʭʪʦ ʛʨʘʻ ʥʠʤ. ʁʦʛʦ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʙʦʨʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʛʨʘʚʝʮʴ ʟʘʟʚʠʯʘʡ ʚʠʙʠʨʘʻ ʩʘʤ ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ ʧʝʨʩʦʥʘʞʘ (ʭʦʯʘ ʡ ʽʩʥʫʶʪʴ ʦʙʤʝʞʝʥʥʷ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʧʨʘʚʠʣʘʤʠ 

ʨʦʣʴʦʚʦʾ ʩʠʩʪʝʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ ʩʝʪʪʠʥʛʦʤ ʯʠ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʙʘʣʘʥʩ). 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʦʣʦʛʽʾ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʛʦʨ ʫ ʞʘʥʨʽ ʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʨʦʣʴʦʚʠʭ ʽʛʦʨ (MRPG). 

ɼʣʷ ʧʦʯʘʪʢʫ ʨʦʟʛʣʷʥʝʤʦ ʤʝʪʦʜʠ ʬʦʨʤʫʚʘʥʥʷ ʽʛʨʦʚʦʾ ʤʝʭʘʥʽʢʠ. 

ʇʝʨʰʠʡ ʤʝʪʦʜ ï ʮʝ ʚʠʙʽʨ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʨʦʣʴʦʚʦʾ ʩʠʩʪʝʤʠ. ʋʥʽʚʝʨʩʘʣʴʥʠʭ 

ʩʠʩʪʝʤ ʽʩʥʫʻ ʙʝʟʣʽʯ: FATE, Savage Worlds, GURPS, Cortex ʪʦʱʦ. ʉʠʣʴʥʘ ʩʪʦʨʦʥʘ 

ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʩʠʩʪʝʤ ï ʚʠʙʽʨ. ɭ ʙʝʟʣʽʯ ʧʨʠʢʣʘʜʽʚ ʜʣʷ ʥʘʩʣʽʜʫʚʘʥʥʷ, ʙʘʛʘʪʠʡ 

ʥʘʙʽʨ ʜʦʜʘʪʢʦʚʠʭ ʧʨʘʚʠʣ, ʘ ʯʘʩʦʤ ʱʝ ʡ ʧʦʩʽʙʥʠʢ ʟ ʪʦʛʦ, ʷʢ ʟ ʥʠʤʠ ʧʦʚʦʜʠʪʠʩʷ. 

Cortex Hacker's Guide ʪʘ FATE System Toolkit ï ʯʫʜʦʚʽ ʧʦʩʽʙʥʠʢʠ, ʷʢʽ ʨʦʟʢʨʠʚʘʶʪʴ 

ʧʨʦʮʝʩ ʘʜʘʧʪʘʮʽʾ. ʋʥʽʚʝʨʩʘʣʴʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʩʪʘʪʠ ʚʽʜʤʽʥʥʦʶ ʦʩʥʦʚʦʶ ʛʨʠ, ʘʣʝ 

ʚʠʙʠʨʘʪʠ ʾʾ ʧʦʪʨʽʙʥʦ ʟ ʦʙʝʨʝʞʥʽʩʪʶ. ʉʧʨʘʚʘ ʚ ʪʦʤʫ, ʱʦ çʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴè ʪʘʢʠʭ 

ʤʝʭʘʥʽʢ ʤʘʻ ʤʝʞʽ. ɰʭ ʬʦʢʫʩ ʥʘʙʘʛʘʪʦ ʰʠʨʰʠʡ, ʥʽʞ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʘʣʝ 

ʮʝ ʚʩʝ ʱʝ ʬʦʢʫʩ. ʅʝ ʙʫʚʘʻ ʪʘʢ, ʱʦ ʜʠʟʘʡʥ ʤʝʭʘʥʽʢʠ ʜʦʟʚʦʣʷʻ ʦʜʥʘʢʦʚʦ ʜʦʙʨʝ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʙʫʜʴ-ʷʢʠʡ ʚʠʜ ʜʽʷʣʴʥʦʩʪʽ. ʋ ʢʨʘʱʦʤʫ ʚʠʧʘʜʢʫ ʩʠʩʪʝʤʘ ʨʦʙʠʪʠʤʝ 

ʮʝ ʦʜʥʘʢʦʚʦ ʧʦʭʤʫʨʦ. 

ɯʥʰʠʡ ʤʝʪʦʜ ï ʩʪʚʦʨʝʥʥʷ ʭʘʢʫ ʷʢʦʾʩ ɹʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʤʝʭʘʥʽʢʠ. ʗʢʱʦ ʫ ʨʘʟʽ 

ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʩʧʦʯʘʪʢʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʾʾ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʽʜ ʢʦʥʢʨʝʪʥʫ 

ʛʨʫ, ʪʦ ʭʘʢ ï ʮʝ ʧʝʨʝʨʦʙʢʘ ʟʘʢʽʥʯʝʥʦʛʦ ʧʨʦʜʫʢʪʫ ʧʽʜ ʥʦʚʠʡ ʩʝʪʪʠʥʛ ʯʠ ʞʘʥʨ ʛʨʠ. 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʻ ʚʠʙʽʨ ʙʘʟʠʩʫ ʩʠʩʪʝʤʠ ʧʨʦʢʘʯʢʠ ʥʘʚʠʯʦʢ. 

ʋ ʩʪʘʪʪʽ [1] ʘʚʪʦʨ ʚʠʜʽʣʠʚ 4 ʪʠʧʠ ʩʠʩʪʝʤʠ ʥʘʚʠʯʦʢ, ʥʘ ʷʢʽ ʤʦʞʥʘ ʩʧʠʨʘʪʠʩʷ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʚʣʘʩʥʦʾ ʩʠʩʪʝʤʠ. ʎʽ ʪʠʧʠ ʚʟʷʪʽ ʟ ʧʦʧʫʣʷʨʥʠʭ ʪʘ ʫʩʧʽʰʥʠʭ ʽʛʦʨ, ʪʦʤʫ 

ʻ ʧʝʨʝʚʽʨʝʥʠʤʠ ʙʘʟʠʩʘʤʠ. 

ʊʠʧ 1: ɻʨʫʧʫʚʘʥʥʷ ʥʘʚʠʯʦʢ. ʋ ʪʘʢʽʡ ʩʠʩʪʝʤʽ ʥʘʚʠʯʢʠ ʚʩʽʭ ʚʠʜʽʚ ʨʦʟʜʽʣʝʥʽ ʥʘ 

ʛʨʫʧʠ ʽ ʜʦʩʪʫʧʥʽ ʚʠʭʦʜʷʯʠ ʟ ʤʘʡʩʪʝʨʥʦʩʪʽ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʝʚʥʽ ʜʽʾ, 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʤʘʡʩʪʝʨʥʽʩʪʴ ʛʨʫʧʠ, ʜʦ ʷʢʦʾ ʧʨʠʚ'ʷʟʘʥʽ ʮʽ ʜʽʾ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʚʠʪʢʫ 

ʛʨʫʧʠ ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʽ ʧʦʪʫʞʥʽʰʽ ʥʘʚʠʯʢʠ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 

TES: Skyrim. 
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ʆʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ ʪʠʧʫ 1 ʻ ʥʘʙʽʨ ʢʣʘʩʽʚ. ʇʨʠ ʮʴʦʤʫ ʫʩʽ ʥʘʚʠʯʢʠ ʜʽʣʷʪʴʩʷ ʥʘ 

ʢʣʘʩʠ. ʂʣʘʩ ʚʠʙʠʨʘʻʪʴʩʷ ʥʘ ʧʦʯʘʪʢʫ ʛʨʠ ʽ ʜʘʻ ʜʦʩʪʫʧ ʜʦ ʥʘʚʠʯʦʢ ʮʴʦʛʦ ʢʣʘʩʫ ʟ 

ʨʦʟʚʠʪʢʦʤ ʧʝʨʩʦʥʘʞʘ. ɯʥʦʜʽ ʥʘʜʘʻʪʴʩʷ ʚʠʙʽʨ ʥʘʚʠʯʦʢ, ʘʣʝ ʪʽʣʴʢʠ ʚ ʤʝʞʘʭ ʢʣʘʩʫ. 

ʎʷ ʩʠʩʪʝʤʘ ʞ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦ .ʁ 

ʊʠʧ 2: ɿʘʛʘʣʴʥʽ ʪʘ ʩʧʝʮʽʘʣʴʥʽ ʥʘʚʠʯʢʠ. ɻʨʘʚʮʽ ʤʦʞʫʪʴ ʚʠʙʨʘʪʠ ʙʫʜʴ-ʷʢʫ 

ʟʘʛʘʣʴʥʫ ʥʘʚʠʯʢʫ (ʥʘʚʠʯʢʠ ʙʨʦʥʽ / ʟʙʨʦʾ ʪʘ ʜʝʷʢʽ ʽʥʰʽ ʙʘʟʦʚʽ ʥʘʚʠʯʢʠ), ʘʣʝ 

ʦʙʤʝʞʝʥʽ ʚ ʪʦʤʫ, ʷʢ ʙʘʛʘʪʦ ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʚʠʯʦʢ ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʚʯʠʪʠ. 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ ʥʘʚʠʯʢʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʽʛʨʦʚʠʭ ʩʪʠʣʽʚ. 

ʊʠʧ 3: ʅʘʚʠʯʢʠ ʟ ʘʨʭʝʪʠʧʘʤʠ. ɯʜʝʷ ʪʫʪ ʪʘʢʘ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʘʙʦ ʚʩʽ ʥʘʚʠʯʢʠ 

ʜʦʩʪʫʧʥʽ, ʽ ʢʦʣʠ ʛʨʘʚʝʮʴ ʽʥʚʝʩʪʫʻ ʦʯʢʠ ʥʘʚʠʯʦʢ ʚ ʦʜʥʽʡ ʢʘʪʝʛʦʨʽʡ, ʪʦʜʽ 

ʨʦʟʙʣʦʢʫʻʪʴʩʷ ʘʨʭʝʪʠʧ. ʎʽ ʘʨʭʝʪʠʧʠ ʤʘʶʪʴ ʧʘʩʠʚʥʽ ʪʘ ʘʢʪʠʚʥʽ ʥʘʚʠʯʢʠ, ʱʦ 

ʥʘʣʝʞʘʪʴ ʜʦ ʧʝʚʥʦʛʦ ʩʪʠʣʶ ʙʦʶ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ME: Andromeda. 

ʊʠʧ 4: ʇʦʧʝʨʝʜʥʽ ʢʣʘʩʠ ʟ ʤʦʞʣʠʚʽʩʪʶ ʤʫʣʴʪʠʢʣʘʩʽʚ. ʅʘʚʠʯʢʠ ʧʦʜʽʣʝʥʽ ʥʘ 

ʢʣʘʩʠ. ʆʜʥʘʢ, ʛʨʘʚʮʽ ʤʦʞʫʪʴ ʚʠʙʨʘʪʠ ʢʽʣʴʢʘ ʢʣʘʩʽʚ ʜʣʷ ʨʦʟʚʠʪʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʦʥʠ ʧʦʯʫʚʘʶʪʴʩʷ ʫʥʽʢʘʣʴʥʠʤʠ, ʢʦʣʠ ʚʦʥʠ ʟʤʽʰʫʶʪʴ ʢʣʘʩʠ ʨʘʟʦʤ, ʟ ʨʽʟʥʠʤ 

ʩʪʫʧʝʥʝʤ ʨʦʟʚʠʪʢʫ. ʎʽʢʘʚʘ ʨʝʘʣʽʟʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʛʨʽ Path of Exile. ʋ ʥʽʡ 

ʜʝʨʝʚʘ ʢʣʘʩʽʚ (ʨʠʩ. 1) ʩʧʣʝʪʝʥʽ ʤʽʞ ʩʦʙʦʶ, ʽ ʛʨʘʚʝʮʴ ʤʦʞʝ ʚʽʜʭʠʣʷʪʠʩʷ ʫ ʩʫʤʽʞʥʽ 

ʜʣʷ ʦʙʨʘʥʦʛʦ ʢʣʘʩʠ. 
 

 
 

ʈʠʩ. 1. ʏʘʩʪʠʥʘ ʜʝʨʝʚʘ ʥʘʚʠʯʦʢ ʫ Path Of Exile 
 

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʩʠʩʪʝʤʫ ʧʨʦʛʨʝʩʫ ʧʝʨʩʦʥʘʞʘ. 

ɸʚʪʦʨ ʩʪʘʪʪʽ [2] ʜʘʻ ʦʛʣʷʜ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥ ̫ ʨʦʟʚʠʪʢʫ ʧʝʨʩʦʥʘʞʘ 

ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʚʽʜʦʤʠʭ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʨʦʣʴʦʚʠʭ ʩʠʩʪʝʤʘʭ. 

ɹʘʟʦʚʘ ʩʠʩʪʝʤʘ. ʏʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ, ʷʢ Dungeons & Dragons. 

ɯʜʝʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʛʨʘʚʝʮʴ ʤʘʻ ʧʝʚʥʽ ʦʯʢʠ ʥʘʚʠʯʦʢ, ʷʢʽ ʚʽʥ ʤʦʞʝ ʚʠʪʨʘʪʠʪʠ. 

ʎʝ ʧʨʦʩʪʠʡ ʽ ʯʠʩʪʠʡ ʧʽʜʭʽʜ, ʦʜʥʘʢ ʫʩʽ ʛʨʘʚʮʽ ʟʨʝʰʪʦʶ ʩʪʘʶʪʴ ʩʠʣʴʥʠʤʠ ʚ ʦʜʥʠʭ 

ʩʠʪʫʘʮʽʷʭ, ʘ ʜʣʷ ʽʥʰʠʭ ʟʘʟʚʠʯʘʡ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʢʦʣʝʛ ʽʟ ʛʨʫʧʠ. 

ʂʦʥʩʪʘʥʪʥʝ ʧʨʦʢʘʯʫʚʘʥʥʷ. ʂʨʘʱʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʻ Fallout 3, Skyrim ʘʙʦ 

RuneScape. ɿʘ ʙʫʜʴ-ʷʢʫ ʜʽʶ ʫ ʛʨʽ ʛʨʘʚʝʮʴ ʦʪʨʠʤʫʻ ʚʠʥʘʛʦʨʦʜʫ, ʜʦʢʠ ʥʝ ʜʦʩʷʛʥʝ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʜʣʷ ʮʽʻʾ ʜʽʾ. ʎʝʡ ʧʽʜʭʽʜ ʚʠʛʣʷʜʘʻ ʧʨʠʨʦʜʥʠʤ, ʘʣʝ ʥʘ 
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ʧʨʘʢʪʠʮʽ ʚʽʥ ʤʦʞʝ ʧʝʨʝʪʚʦʨʠʪʠʩʴ ʥʘ ʨʫʪʠʥʫ, ʢʦʣʠ ʛʨʘʚʝʮʴ ʧʦʩʪʽʡʥʦ ʚʠʢʦʥʫʻ ʦʜʥʽ 

ʡ ʪʽ ʩʘʤʽ ʟʘʚʜʘʥʥʷ, ʱʦʙ ʟʙʽʣʴʰʠʪʠ ʨʽʚʝʥʴ ʤʘʡʩʪʝʨʥʦʩʪʽ. 

ʇʨʦʬʦʨʽʻʥʪʘʮʽʡʥʘ. ʊʫʪ ʚʠ ʧʨʦʩʪʦ ʤʘʻʪʝ ʨʽʚʝʥʴ ʧʨʦʬʝʩʽʡ, ʽ ʨʦʟʚʠʚʘʻʪʝ ʡʦʛʦ. ʎʝ 

ʜʽʡʩʥʦ ʧʨʦʩʪʦ ʽ ʣʝʛʢʦ ʨʝʘʣʽʟʫʚʘʪʠ, ʘʣʝ ʩʪʘʻ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʠʤ ʩʪʚʦʨʠʪʠ 

ʛʣʠʙʦʢʝ ʜʝʨʝʚʦ ʚʠʙʦʨʫ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʤʽʞ ʛʨʘʚʮʷʤʠ. 

ɿʘʪʦʯʝʥʥʷ ʫʤʽʥʴ. ɻʨʘʚʝʮʴ ʢʫʧʫʻ ʧʨʦʛʨʝʩ ʧʝʨʩʦʥʘʞʘ, ʚʠʪʨʘʯʘʶʯʠ XP. ʏʠʤ 

ʩʠʣʴʥʽʰʘ ʥʘʚʠʯʢʘ, ʪʠʤ ʚʠʱʽ ʚʠʪʨʘʪʠ. ʊʦʤʫ ʮʷ ʥʘʚʠʯʢʘ ʩʪʘʻ ʤʝʥʰ ʝʬʝʢʪʠʚʥʦʶ 

ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʧʝʨʩʦʥʘʞʘ, ʪʘʢʠʤ ʯʠʥʦʤ, ʚʠʛʽʜʥʽʰʝ ʥʘʙʫʪʠ ʽʥʰʠʭ 

ʥʘʚʠʯʦʢ ï ʮʝ ʨʝʘʣʽʟʦʚʘʥʦ ʚ ʨʦʣʴʦʚʽʡ ʩʠʩʪʝʤʽ GURPS. 

ɿʘʣʝʞʥʠʡ ʚʽʜ ʨʽʚʥʷ ʥʘʙʽʨ. ʆʧʠʩʘʥʦ ʚ D & D5. ɻʨʘʚʝʮʴ ʚʠʙʠʨʘʻ ʢʽʣʴʢʘ ʥʘʚʠʯʦʢ, 

ʽ ʪʽ ʦʪʨʠʤʫʶʪʴ ʙʦʥʫʩ ʥʘʚʠʯʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ. ʊʘʢʦʞ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʜʦʜʘʪʢʦʚʽ ʦʜʥʫ ʘʙʦ ʜʚ ̔ʧʽʜ ʯʘʩ ʛʨʠ ʽ ʪ.ʜ. ʊʫʪ ʙʽʣʴʰʝ ʥʝʤʘʻ ʦʯʦʢ ʥʘʚʠʯʦʢ. ʎʝ ʨʦʙʠʪʴ 

ʩʪʘʨʪ ʛʨʠ ʰʚʠʜʰʠʤ, ʘʣʝ ʩʪʘʻ ʤʝʥʰ ʮʽʢʘʚʠʤ ʧʨʦʮʝʩ ʨʦʟʚʠʪʢʫ. 

ʊʨʠʨʽʚʥʝʚʽ ʥʘʚʠʯʢʠ. Numenera ʤʘʻ ʜʦʚʦʣʽ ʙʘʟʦʚʫ ʩʠʩʪʝʤʫ. ʅʘʚʠʯʢʠ ʤʘʶʪʴ 

ʪʽʣʴʢʠ 3 ʨʽʚʥʽ: ʥʝʧʽʜʛʦʪʦʚʣʝʥʠʡ, ʥʘʚʯʘʥʥʷ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ. ʇʨʦʙʣʝʤʘ 

ʥʘʜʩʧʝʮʽʘʣʽʟʘʮʽʾ ʚʠʨʽʰʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʩʪʝʣʷ ʥʘʚʠʯʦʢ ʟʥʘʭʦʜʠʪʴʩʷ ʥʠʟʴʢʦ. ʂʨʽʤ 

ʪʦʛʦ, ʦʩʢʽʣʴʢʠ ʨʽʚʝʥʴ ʩʪʝʣʽ ʜʫʞʝ ʥʠʟʴʢʠʡ, ʽ ʛʨʘʚʮʽ ʚ ʦʩʥʦʚʥʦʤʫ ʦʪʨʠʤʫʶʪʴ ʣʠʰʝ 

1 ʦʯʢʦ ʥʘ ʨʽʚʥʽ, ʻ ʤʝʞʘ ʪʦʛʦ, ʩʢʽʣʴʢʠ ʦʯʦʢ ʧʝʨʩʦʥʘʞ ʤʦʞʝ ʤʘʪʠ ʟʘʛʘʣʦʤ. 

ʆʩʦʙʠʩʪʽʩʥʠʡ ʧʽʜʭʽʜ. FATE ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʩʠʭʦʩʝʤʘʥʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʤʽʩʪʴ 

ʢʦʥʢʨʝʪʥʠʭ ʥʘʚʠʯʦʢ. ʇʨʠʢʣʘʜ: ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʡʪʠ ʚ ʟʘʤʦʢ, ʦʜʠʥ ʧʝʨʩʦʥʘʞ 

ʤʦʞʝ ʙʫʪʠ çʧʽʜʣʠʤè ʘʙʦ çʨʦʟʫʤʥʠʤè ̔  ʫʚʽʡʪʠ ʚʩʝʨʝʜʠʥʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʽʥʰʽ ʤʦʞʫʪʴ 

ʙʫʪʠ çʩʠʣʴʥʠʤʠè ʽ ʚʠʣʘʤʘʪʠ ʜʚʝʨʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʽ ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʟ 

ʧʦʛʣʷʜʫ ʥʘ ʦʩʦʙʠʩʪʽʩʪʴ ʧʝʨʩʦʥʘʞʘ ʟʘʤʽʩʪʴ ʙʘʟʦʚʠʭ ʟʜʽʙʥʦʩʪʝʡ. 

ɹʽʣʴʰʽʩʪʴ ʩʠʩʪʝʤ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ çʜʦʚʽʣʴʥʽ ʥʘʚʠʯʢʠè ʥʘʩʧʨʘʚʜʽ ʧʨʦʩʪʦ 

ʟʚʘʣʶʶʪʴ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʥʘ ʜʠʟʘʡʥʝʨʘ. ʎʝ ʜʫʞʝ ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ, ʚʽʜ 

ʷʢʦʛʦ ʟʘʣʝʞʘʪʠʤʝ ʮʽʢʘʚʽʩʪʴ ʪʘʢʦʾ ʩʠʩʪʝʤʠ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʢʦʥʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʩʠʩʪʝʤʠ ʥʘʚʠʯʦʢ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1. ɺʠʟʥʘʯʠʪʠ ʪʠʧ ʨʦʣʴʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʧʽʜʭʽʜ ʜʦ ʨʦʟʚʠʪʢʫ ʧʝʨʩʦʥʘʞʘ; 

2. ʆʧʠʩʘʪʠ ʜʝʪʘʣʽ ʨʦʟʚʠʪʢʫ; 

3. ʆʧʠʩʘʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʧʝʨʩʦʥʘʞʘ; 

4. ʉʢʣʘʩʪʠ ʩʧʠʩʦʢ ʧʦʢʨʘʱʝʥʴ; 

5. ɿʛʨʫʧʫʚʘʪʠ ʾʭ ʫ ʚʠʛʣʷʜʽ ʜʝʨʝʚʘ ʥʘʚʠʯʦʢ. 

ɿ ʢʦʥʮʝʧʮʽʾ ʛʨʠ ʙʫʣʦ ʦʙʨʘʥʦ ʙʘʟʠʩ ʧʝʨʰʦʛʦ ʪʠʧʫ çɺʩʽ ʥʘʚʠʯʢʠ ʜʦʩʪʫʧʥʽè, ʪʘ 

çɹʘʟʦʚʘ ʩʠʩʪʝʤʘè ʫ ʨʦʟʚʠʪʦʢ. ʊʘʢʠʡ ʙʘʟʠʩ ʜʦʟʚʦʣʠʪʴ ʛʨʘʚʮʷʤ ʟʙʠʨʘʪʠ ʩʚʦʛʦ 

ʧʝʨʩʦʥʘʞʘ ʷʢ ʢʦʥʩʪʨʫʢʪʦʨ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. PostOfficeBuddy. çThoughts on class/skill systems and character design for 

RPGs/MMOs?è. URL: https://www.reddit.com/r/gamedesign/comments/6gdezm/ 

thoughts_on_classskill_systems_and_character/ 

2. Axiomatis. çAbout skill/level systemsè. URL: https://www.reddit.com/r/ 

gamedesign/ comments/4ntb5p/about_skilllevel_syste ms/ 
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ʋɼʂ 004 

ɿʝʨʥʦʚ ʄ.ʆ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʘʚʛʦʨʦʜʥʷ ɻ.ɸ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɸʈʍɯʊɽʂʊʋʈɸ ʄʆɼʋʃʗ ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ ɼʃʗ 

ʆɹʏʀʉʃɽʅʅʗ ʇɽʈɽʊʀʅɯɺ 

ʊʝʭʥʦʣʦʛʽʾ ʨʦʙʦʪʠ ʟ ʛʝʦʤʝʪʨʽʻʶ ʥʘ ʢʘʨʪʘʭ ʻ ʥʝʦʙʭʽʜʥʠʤ ʨʽʰʝʥʥʷʤ ʥʠʟʢʠ 

ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʆʧʝʨʘʪʦʨ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʧʨʘʮʶʶʯʠ ʟ 

ʛʝʦʤʝʪʨʽʻʶ, ʤʘʣʶʻ ʾʾ ʥʘ ʢʘʨʪʽ, ʜʽʣʠʪʴ ʥʘ ʰʘʨʠ, ʟʘʧʦʚʥʶʻ ʥʝʦʙʭʽʜʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ, ʫ ʧʝʚʥʠʭ ʩʠʪʫʘʮʽʷʭ ʡʦʤʫ ʧʦʪʨʽʙʥʦ ʜʽʟʥʘʪʠʩʷ ï ʯʠ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ 

ʦʙ'ʻʢʪʠ ʦʜʥʦʛʦ ʰʘʨʫ ʟ ʽʥʰʠʤ, ʯʠ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʦʙ'ʻʢʪʠ ʢʣʽʻʥʪʩʴʢʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʦʙ'ʻʢʪʘʤʠ ʟ ʚʽʜʢʨʠʪʦʛʦ ʜʞʝʨʝʣʘ.  

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʪʘʢʽ ʧʝʨʝʪʠʥʠ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʦʨʫʰʝʥʥʷ, 

ʥʘʧʨʠʢʣʘʜ, ʚʟʷʪʘ ʚ ʦʨʝʥʜʫ ʜʽʣʷʥʢʘ ʥʝ ʤʦʞʝ ʧʝʨʝʪʠʥʘʪʠʩʷ ʟ ʯʫʞʦʶ ʜʽʣʷʥʢʦʶ. ʋ 

ʪʘʢʦʤʫ ʨʘʟʽ ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʷ ʘʥʘʣʽʟ ʧʝʨʝʪʠʥʽʚ ʽʟ ʚʠʚʝʜʝʥʥʷʤ ʜʦʜʘʪʢʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʪʨʠʤʘʥʠʡ ʧʝʨʝʪʠʥ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʠʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʧʦʰʫʢʫ ʪʘ ʘʥʘʣʽʟʫ 

ʧʝʨʝʪʠʥʽʚ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʦʝʢʪʫʚʘʣʘʩʴ ʜʣʷ ʨʽʰʝʥʴ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ ʫ 

ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʤʦʛ ʜʦ ʽʥʩʪʨʫʤʝʥʪʘ ʦʙʯʠʩʣʝʥʥʷ ʧʝʨʝʪʠʥʽʚ. 

ɹʫʣʠ ʚʽʜʟʥʘʯʝʥʽ ʪʘʢʽ ʨʽʰʝʥʥʷ: 

- ʽʥʩʪʨʫʤʝʥʪ ʻ ʤʽʢʨʦʩʝʨʚʽʩʦʤ, ʪʦʤʫ ʩʘʤ ʧʦʚʠʥʝʥ ʥʘʜʘʚʘʪʠ GISPortal 

ʽʥʪʝʨʬʝʡʩ ʩʚʦʻʾ ʧʨʦʛʨʘʤʠ; 

- ʬʫʥʢʮʽʾ ʧʦʰʫʢʫ ʧʝʨʝʪʠʥʽʚ, ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʝʨʝʪʠʥʽʚ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ 
ʛʝʦʤʝʪʨʽʾ ʚ ʙʘʟʽ ʜʘʥʠʭ GISPortal, ʘ ʪʘʢʦʞ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ ʽʟ ʚʽʜʢʨʠʪʦʛʦ 

ʜʞʝʨʝʣʘ ʋʂʈʈɽɭʉʊʈʫ [1]; 

- ʨʝʘʣʽʟʘʮʽʷ ʚʣʘʩʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʦʪʨʠʤʘʥʥʷ ʜʽʣʷʥʦʢ ʽʟ ʋʂʈʈɽɭʉʊʈʫ; 

- ʨʦʙʦʪʘ ʫ ʬʦʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʦʜʽʾ; 

- ʥʘʜʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʛʝʦʤʝʪʨʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʜʽʘʛʨʘʤʫ ʢʦʤʧʦʥʝʥʪʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʫ ʥʘ ʨʠʩ. 1. 

ɯʥʩʪʨʫʤʝʥʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: 

- HTTP ʦʙʨʦʙʥʠʢ. ʆʨʛʘʥʽʟʦʚʫʻ ʨʦʙʦʪʫ ʟ ʤʝʨʝʞʝʶ, ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʘʜʘʥʽ 
ʨʝʘʣʽʟʘʮʽʾ API ʋʂʈʈɽɭʉʊʈʫ ʪʘ API GISPortal; 

- ʽʥʪʝʨʬʝʡʩ, ʱʦ ʥʘʜʘʻʪʴʩʷ. ʅʘʙʽʨ ʨʦʟʤʽʪʢʠ ʪʘ ʩʪʠʣʽʚ ʜʣʷ ʚʝʙ-ʜʦʜʘʪʢʫ, ʱʦʙ 

ʧʝʨʝʜʘʚʘʪʠ ʾʾ ʩʠʩʪʝʤʽ GISPortal; 

- ʢʦʥʪʨʦʣʝʨʠ. ɿʘʙʝʟʧʝʯʫʶʪʴ ʦʙʨʦʙʢʫ ʚʭʽʜʥʠʭ ʟʘʧʠʪʽʚ; 

- ʤʦʜʫʣʴ ʜʣʷ ʧʦʰʫʢʫ ʧʝʨʝʪʠʥʽʚ. ʄʽʩʪʠʪʴ ʬʫʥʢʮʽʦʥʘʣ ʨʦʙʦʪʠ ʟ ʛʝʦʤʝʪʨʽʻʶ, 
ʱʦ ʦʙʯʠʩʣʶʻ ʾʾ ʧʝʨʝʪʠʥ; 

- ʤʦʜʫʣʴ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʛʝʦʤʝʪʨʽʾ. ɿʘʙʝʟʧʝʯʫʻ ʧʨʦʝʢʪʫʚʘʥʥʷ ʛʝʦʤʝʪʨʽʾ ʟ 

ʦʜʥʽʻʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʫ ʽʥʰʫ; 
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- ʤʦʜʫʣʴ ʜʣʷ ʋʂʈʈɽɭʉʊʈʫ. ʄʽʩʪʠʪʴ ʬʫʥʢʮʽʦʥʘʣ ʪʘ ʘʣʛʦʨʠʪʤʠ ʨʦʙʦʪʠ ʟ 

ʋʂʈʈɽɭʉʊʈʦʤ; 

- ʤʦʜʫʣʴ ʜʣʷ ʨʦʙʦʪʠ ʟ ʢʝʰʫʚʘʥʥʷʤ. ʗʚʣʷʻ ʩʦʙʦʶ ʩʝʨʚʽʩ, ʷʢʠʡ ʟ ʧʝʚʥʠʤ 
ʽʥʪʝʨʚʘʣʦʤ ʦʧʠʪʫʻ GISPortal ʫ ʧʦʰʫʢʘʭ ʜʽʣʷʥʦʢ, ʜʣʷ ʷʢʠʭ ʚʽʥ ʤʦʞʝ ʟʥʘʡʪʠ 

ʧʝʨʝʪʠʥ, ʘ ʧʦʪʽʤ ʧʨʦʚʦʜʠʪʴ ʨʦʙʦʪʫ ʟ ʜʝʨʞʨʝʻʩʪʨʦʤ ʪʘ ʚʽʜʧʨʘʚʣʷʻ 

ʦʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʥʘ ʢʝʰʫʚʘʥʥʷ; 

- ʧʨʝʜʩʪʘʚʥʠʢ ʉʋɹɼ. ʅʘʜʘʻ ʨʦʙʦʪʫ ʽʟ ʉʋɹɼ ʟʘʩʦʙʘʤʠ ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʦʥʘʥʥʷ 
ʜʦʜʘʪʢʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʘʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʘʙʩʪʨʘʢʮʽʶ ʜʣʷ 

ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʧʨʦʜʫʢʪʫ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʥʘʜʽʡʥʽʩʪʴ ʪʘ 

ʰʚʠʜʢʦʜʽʶ. 
 

 
ʈʠʩ. 1. ɼʽʘʛʨʘʤʘ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ 

 

ʇʦʻʜʥʘʥʥʷ GISPortal ʟ ʜʘʥʠʤ ʤʦʜʫʣʝʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʥʛʫʚʘʥʥʷ 

API ʩʝʨʚʽʩʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʪʫʩʫ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʝʨʚʽʩʫ. ʗʢʱʦ ʩʝʨʚʽʩ 

ʜʦʩʪʫʧʥʠʡ, GISPortal ʦʪʨʠʤʫʻ ʯʝʨʝʟ API ʩʝʨʚʽʩʫ ʥʝʦʙʭʽʜʥʠʡ ʢʦʜ ʪʘ ʨʦʟʤʽʪʢʫ ʜʣʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʥʘ ʩʚʦʻʤʫ ʢʣʽʻʥʪʩʴʢʦʤʫ ʜʦʜʘʪʢʫ, ʷʢʱʦ ʩʝʨʚʽʩ 

ʥʝʜʦʩʪʫʧʥʠʡ, ʮʝ ʥʽʷʢ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʨʦʙʦʪʫ GISPortal. 

ɯʥʪʝʛʨʘʮʽʷ ʽʥʩʪʨʫʤʝʥʪʫ ʤʽʞ ʜʚʦʤʘ ʧʨʦʜʫʢʪʘʤʠ GISPortal ʪʘ ʋʂʈʈɽɭʉʊʈʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ REST ʧʽʜʭʦʜʫ. ʊʘʢʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʜʫʢʪʽʚ ʜʦʟʚʦʣʷʻ 

ʚʽʜʧʦʚʽʜʘʪʠ ʤʽʢʨʦʩʝʨʚʽʩʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʪʘ ʢʝʨʫʚʘʪʠ ʩʢʣʘʜʥʽʩʪʶ ʧʽʜ ʯʘʩ 

ʨʦʟʰʠʨʝʥʥʷ ʩʠʩʪʝʤʠ. ʋ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʮʝʡ ʽʥʩʪʨʫʤʝʥʪ ʤʦʞʥʘ ʚʠʚʘʥʪʘʞʠʪʠ ʽʟ 

ʩʠʩʪʝʤʠ ʪʘ ʥʝ ʧʦʨʫʰʠʪʠ ʾʾ ʨʦʙʦʪʫ. 

ɹʫʣʘ ʩʧʨʦʝʢʪʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʨʽʰʝʥʴ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ ʫ 

ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʤʦʛ ʜʦ ʽʥʩʪʨʫʤʝʥʪʘ ʦʙʯʠʩʣʝʥʥʷ ʧʝʨʝʪʠʥʽʚ, ʘ 

ʪʘʢʦʞ ʨʝʘʣʽʟʦʚʘʥʦ ʜʽʘʛʨʘʤʫ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʋʂʈʈɽɭʉʊʈ (UKRREESTR). URL: https://catalog.ub.ua/firm/206746/ 

2. ɼʈʈʇ ï ʇʝʨʰʠʡ ʚ ʋʢʨʘʾʥʽ ʤʦʙʽʣʴʥʠʡ ʨʝʻʩʪʨ ʥʝʨʫʭʦʤʦʩʪʽ. URL: 

https://drrp.app 
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ʋɼʂ 004 

ʂʘʨʘʩʴ ʆ.ʆ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʘʚʛʦʨʦʜʥʽʡ ɺ.ɺ., 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʄʆɾʃʀɺʆʉʊɯ ʌʈɽʄɺʆʈʂʋ LIBGDX  ʗʂ ɿɸʉʆɹʋ ɼʃʗ ʈʆɿʈʆɹʂʀ 

ɯɻʆʈ 

libGDX ï ʢʨʦʩʧʣʘʪʬʦʨʤʥʠʡ ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʛʦʨ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ, 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java ʟ ʜʝʷʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʥʘʧʠʩʘʥʠʤʠ ʥʘ 

C ʪʘ C++  ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʝʚʥʦʛʦ ʢʦʜʫ. ɺ ʜʘʥʠʡ ʯʘʩ ʧʽʜʪʨʠʤʫʻ 

Windows, Linux, Mac OS X, Android, iOS ʪʘ HTML5 ʷʢ ʮʽʣʴʦʚʽ ʧʣʘʪʬʦʨʤʠ. LibGDX 

ʧʦʰʠʨʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʣʽʮʝʥʟʽʾ Apache 2.0, ʱʦ ʜʘʻ ʧʨʘʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

libGDX ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʮʽʣʝʡ, ʚʽʣʴʥʦ ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠ, ʟʤʽʥʶʚʘʪʠ ʪʘ 

ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠ ʟʤʽʥʝʥʫ ʢʦʧʽʶ, ʟʘ ʚʠʥʷʪʢʦʤ ʥʘʟʚʠ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʛʣʷʜ ʤʦʞʣʠʚʦʩʪʝʡ ʢʨʦʩʧʣʘʪʬʦʨʤʥʦʛʦ ʬʨʝʡʤʚʦʨʢʘ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʽʛʦʨ libGDX. 

libGDX ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʫ ʧʠʩʘʪʠ, ʪʝʩʪʫʚʘʪʠ ʪʘ ʥʘʣʘʛʦʜʞʫʚʘʪʠ ʢʦʜ ʥʘ 

ʚʣʘʩʥʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ ʽ ʧʦʪʽʤ ʧʝʨʝʥʦʩʠʪʠ ʡʦʛʦ ʥʘ ʽʥʰʽ ʆʉ. ɼʣʷ ʮʴʦʛʦ ʬʨʝʡʤʚʦʨʢ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʢʨʝʤʽ ʤʦʜʫʣʽ ʜʣʷ ʟʙʠʨʘʥʥʷ ʧʨʦʛʨʘʤʠ ʧʽʜ ʢʦʞʥʫ ʧʣʘʪʬʦʨʤʫ, ʘ 

ʪʘʢʦʞ ʥʝʟʘʣʝʞʥʠʡ ʤʦʜʫʣʴ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʦʩʥʦʚʥʠʡ ʢʦʜ ʧʨʦʛʨʘʤʠ. libGDX 

ʜʦʟʚʦʣʷʻ ʥʘʧʠʩʘʪʠ ʢʦʜ ʦʜʥʦʛʦ ʨʘʟʫ, ʘ ʧʦʪʽʤ ʨʦʟʛʦʨʪʘʪʠ ʛʨʫ ʘʙʦ ʧʨʦʛʨʘʤʫ ʥʘ 

ʜʝʢʽʣʴʢʦʭ ʧʣʘʪʬʦʨʤʘʭ ʙʝʟ ʤʦʜʠʬʽʢʘʮʽʾ.  

libGDX ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ, ʜʘʶʯʠ ʜʦʩʪʫʧ ʜʦ 

ʬʘʡʣʦʚʦʾ ʩʠʩʪʝʤʠ, ʧʨʠʩʪʨʦʾʚ ʚʚʝʜʝʥʥʷ, ʘʫʜʽʦ ʧʨʠʩʪʨʦʾʚ ʽ OpenGL ʯʝʨʝʟ ʻʜʠʥʠʡ 

OpenGL ES 2.0 ʽ 3.0 ʽʥʪʝʨʬʝʡʩ. 

ʊʘʢʦʞ ʩʪʚʦʨʝʥʦ ʧʦʪʫʞʥʠʡ ʥʘʙʽʨ API, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʟʘʛʘʣʴʥʽ ʫ 

ʨʦʟʨʦʙʮʽ ʽʛʦʨ ʟʘʚʜʘʥʥʷ, ʪʘʢʽ ʷʢ ʚʽʟʫʘʣʽʟʘʮʽʷ ʩʧʨʘʡʪʽʚ, ʪʝʩʪʠ, ʧʦʙʫʜʦʚʘ ʽʥʪʝʨʬʝʡʩʽʚ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʧʨʦʛʨʘʚʘʥʥʷ ʟʚʫʢʦʚʠʭ ʝʬʝʢʪʽʚ ʽ ʤʫʟʠʢʠ, ʣʽʥʽʡʥʘ ʘʣʛʝʙʨʘ ʽ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʨʦʟʙʽʨ JSON ʽ XML ʪʦʱʦ. 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ libGDX ʤʦʞʝ ʧʝʨʝʡʪʠ ʚʽʜ Java ʜʦ ʥʘʪʠʚʥʦʛʦ ʢʦʜʫ, ʱʦʙ 

ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʥʘʡʢʨʘʱʽʡ ʽ ʤʦʞʣʠʚʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɺʝʩʴ ʮʝʡ ʬʫʥʢʮʽʦʥʘʣ 

ʭʦʚʘʻʪʴʩʷ ʟʘ Java API, ʪʦʤʫ ʨʦʟʨʦʙʥʠʢ ʥʝ ʧʦʚʠʥʝʥ ʪʫʨʙʫʚʘʪʠʩʷ ʧʨʦ ʢʨʦʩ-

ʢʦʤʧʽʣʶʚʘʥʥʷ ʥʘʪʠʚʥʦʛʦ ʢʦʜʫ ʥʘ ʚʩʽʭ ʧʣʘʪʬʦʨʤʘʭ. ɹʘʛʘʪʦ ʯʘʩʪʠʥ libGDX ʟʥʘʶʪʴ 

ʩʧʝʮʠʬʽʢʫ ʧʣʘʪʬʦʨʤʠ ʽ ʨʦʟʨʦʙʥʠʢʫ ʥʝ ʧʦʪʨʽʙʥʦ ʟʽʰʪʦʚʭʫʚʘʪʠʩʷ ʟ ʥʠʤʠ [1]. 

libGDX ʟʦʩʝʨʝʜʞʝʥʠʡ ʥʘ ʪʦʤʫ, ʱʦʙ ʙʫʪʠ ʬʨʝʡʚʦʨʢʦʤ, ʘʥʽʞ ʜʚʠʞʢʦʤ, 

ʚʠʟʥʘʶʯʠ, ʱʦ ʥʝʤʘʻ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. libGDX ʥʘʜʘʻ ʧʦʪʫʞʥʽ ʘʙʩʪʨʘʢʮʽʾ, 

ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʙʠʨʘʪʠ, ʷʢ ʩʪʚʦʨʶʚʘʪʠ ʛʨʫ ʘʙʦ ʧʨʦʛʨʘʤʫ. 

libGDX ʜʣʷ ʩʚʦʻʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʙʝʟʣʽʯ ʩʪʦʨʦʥʥʽʭ ʙʽʙʣʽʦʪʝʢ: 

¶ Lightweight Java Game Library (LWJGL) ï ʙʽʙʣʽʦʪʝʢʘ Java, ʷʢʘ ʚʢʣʶʯʘʻ 

ʤʽʞʧʣʘʪʬʦʨʤʥʠʡ ʜʦʩʪʫʧ ʜʦ ʧʦʧʫʣʷʨʥʠʭ ʚʙʫʜʦʚʘʥʠʭ API, ʢʦʨʠʩʥʠʭ ʫ 
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ʨʦʟʨʦʙʮʽ ʛʨʘʬʽʢʠ (OpenGL), ʘʫʜʽʦ (OpenAL) ʪʘ ʧʘʨʘʣʝʣʴʥʽ ʦʙʯʠʩʣʝʥʥʷ 

(OpenCL) ʧʨʦʛʨʘʤʠ.  

¶ OpenGL ï ʛʦʣʦʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʝʨʝʥʦʩʥʠʭ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʛʨʘʬʽʯʥʠʭ ʧʨʦʛʨʘʤ. OpenGL  ̒ ʛʘʣʫʟʟʶ, ʱʦ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽ ʧʽʜʪʨʠʤʫʻ 2D ʽ 3D ʛʨʘʬʽʯʥʽ ʧʨʠʢʣʘʜʥʽ ʧʨʦʛʨʘʤʥʽ 

ʽʥʪʝʨʬʝʡʩʠ (API). OpenGL ʩʧʨʠʷʻ ʽʥʥʦʚʘʮʽʷʤ ʪʘ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤ 

ʰʚʠʜʢʦʩʪʝʡ, ʚʢʣʶʯʘʶʯʠ ʰʠʨʦʢʠʡ ʥʘʙʽʨ ʨʝʥʜʝʨʠʥʛʫ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʝʢʩʪʫʨ, 

ʩʧʝʮʽʘʣʴʥʠʭ ʝʬʝʢʪʽʚ ʪʘ ʽʥʰʠʭ ʧʦʪʫʞʥʠʭ ʬʫʥʢʮʽʡ ʚʽʟʫʘʣʽʟʘʮʽʾ [2]. 

¶ FreeType ï ʙʽʙʣʽʦʪʝʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʜʣʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʰʨʠʬʪʽʚ. 

¶ OpenAL ï ʤʽʞʧʣʘʪʬʦʨʤʥʠʡ 3D ʘʫʜʽʦ API, ʱʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ 

ʽʛʨʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʙʘʛʘʪʴʤʘ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʘʫʜʽʦ ʧʨʦʛʨʘʤ. ɹʽʙʣʽʦʪʝʢʘ 

ʤʦʜʝʣʶʻ ʥʘʙʽʨ ʜʞʝʨʝʣ ʟʚʫʢʫ, ʱʦ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʚ 3D-ʧʨʦʩʪʽʨ, ʷʢʽ ʯʫʻ ʻʜʠʥʠʡ 

ʩʣʫʭʘʯ ʫ ʧʨʦʩʪʦʨʽ.  

¶ SoundTouch Audio Processing Library ï ʙʽʙʣʽʦʪʝʢʘ ʦʙʨʦʙʢʠ ʘʫʜʽʦʜʘʥʠʭ ʟ 

ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ ʜʣʷ ʟʤʽʥʠ ʪʝʤʧʫ, ʧʦʜʘʯʽ ʪʘ ʰʚʠʜʢʦʩʪʝʡ 

ʚʽʜʪʚʦʨʝʥʥʷ ʘʫʜʽʦʧʦʪʦʢʽʚ ʘʙʦ ʘʫʜʽʦʬʘʡʣʽʚ. ɹʽʙʣʽʦʪʝʢʘ ʜʦʜʘʪʢʦʚʦ ʧʽʜʪʨʠʤʫʻ 

ʦʮʽʥʢʫ ʩʪʘʙʽʣʴʥʠʭ ʨʽʚʥʽʚ ʫʜʘʨʽʚ ʟʘ ʭʚʠʣʠʥʫ ʜʣʷ ʘʫʜʽʦʪʨʝʢʽʚ. 

¶ Vorbis ï ʘʙʩʦʣʶʪʥʦ ʚʽʜʢʨʠʪʘ, ʧʨʦʬʝʩʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʘʫʜʽʦʢʦʜʫʚʘʥʥʷ ʪʘ 

ʧʦʪʦʢʦʚʦʾ ʧʝʨʝʜʘʯʽ ʙʝʟ ʧʘʪʝʥʪʽʚ ʟ ʫʩʽʤʘ ʧʝʨʝʚʘʛʘʤʠ ʚʽʜʢʨʠʪʦʛʦ ʚʠʭʽʜʥʦʛʦ 

ʢʦʜʫ. 

¶ mpg123 ï ʮʝ ʙʽʙʣʽʦʪʝʢʘ, ʱʦ ʤʽʩʪʠʪʴ ʘʫʜʽʦʧʣʝʻʨ / ʜʝʢʦʜʝʨ ʜʣʷ ʨʽʚʥʽʚ 1, 2 ʽ 3, 

ʱʦ ʧʨʘʮʶʻ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ MPEG 1.0/2.0/2.5, ʘ ʪʘʢʦʞ ʜʦʧʫʩʢʘ ̒ʧʦʚʪʦʨʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʙʣʽʦʪʝʢʠ ʜʝʢʦʜʫʚʘʥʥʷ ʪʘ ʚʠʚʝʜʝʥʥʷ. 

¶ Box2D ï ʮʝ ʙʽʙʣʽʦʪʝʢʘ, ʥʘʧʠʩʘʥʘ ʥʘ C++, ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʚʝʨʜʠʭ ʪʽʣ ʫ 2D. Box2D ʨʦʟʨʦʙʣʝʥʠʡ Erin Catto ʪʘ ʤʘʻ zlib 

ʣʽʮʝʥʟʽʶ, ʷʢʘ ʥʝ ʚʠʤʘʛʘʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʘ ʜʦʟʚʦʣʷʻ ʚʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

Box2D ʫ ʩʚʦʻʤʫ ʧʨʦʜʫʢʪʽ. 

¶ Kiss FFT (çKeep It Simple, Stupidè Fast Fourier Transform) ï ʜʫʞʝ ʥʝʚʝʣʠʢʘ, 

ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʘ, ʟʤʽʰʘʥʘ ʙʽʙʣʽʦʪʝʢʘ FFT ʦʩʥʦʚʠ, ʷʢʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʘʙʦ ʬʽʢʩʦʚʘʥʫ ʪʦʯʢʫ ʘʙʦ ʪʠʧʠ ʜʘʥʠʭ ʟ ʧʣʘʚʘʶʯʦʶ ʪʦʯʢʦʶ. 

ʊʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ libGDX ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʥʝ ʪʽʣʴʢʠ 2D ʽʛʨʠ, ʘ ʡ 3D. ʅʘ 

ʜʘʥʠʡ ʤʦʤʝʥʪ 3D API ʚ libGDX ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʦʦʧʨʘʮʶʚʘʥʥʽ, ʘʣʝ, ʥʝʟʚʘʞʘʶʯʠ 

ʥʘ ʮʝ, ʟ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ 3D ʽʛʨʠ. ʊʘʢʦʞ ʫ libGDX ʻ ʧʽʜʪʨʠʤʢʘ 

ʰʝʡʜʝʨʽʚ. 

ɺʩʝ ʚʠʱʝ ʦʧʠʩʘʥʝ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ Android Studio ʽ libGDX 

ʯʫʜʦʚʦ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 2D ʛʨʠ. ʍʦʪʽʣʦʩʷ ʙ ʧʽʜʢʨʝʩʣʠʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʷʢʱʦ ʩʪʚʦʨʠʪʠ ʦʜʥʫ ʽ ʪʫ ʞ ʛʨʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʛʨʦʚʦʛʦ ʨʫʰʽʷ Unity, ʽ ʪʘ ʞ ʛʨʘ, 

ʩʪʚʦʨʝʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Android Studio + libGDX, ʤʘʪʠʤʝ ʚʽʜʤʽʥʥʦʩʪʽ, ʟʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʦʙʩʷʛʦʤ ʥʝʦʙʭʽʜʥʦʾ ʧʘʤ'ʷʪʽ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Indraneel Potnis. LibGDX Cross-Platform Development Blueprints. Birmingham 

B3 2PB, UK.: Packt Publishing Ltd, 2015. 316 ʩ.  

2. OpenGL Overview // OpenGL Overview URL: https://www.opengl.org/about/  
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ʋɼʂ 004.9 

ʂʣʠʤʝʥʢʦ ɼ.ɭ., 

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʥʘʫʢ ʌʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʪʘ ʤʘʪʝʤʘʪʠʢʠ ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ, ʤ. ʂʠʾʚ, 

ʋʢʨʘʾʥʘ 

ʊʢʘʯʝʥʢʦ ʆ.ɯ., 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʥʘʫʢ ʌʘʢʫʣʴʪʝʪʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʘʪʝʤʘʪʠʢʠ ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ʈʆɿʈʆɹʂʀ ɺɽɹ-ʆʈɯɭʅʊʆɺɸʅʆɰ ʉʀʉʊɽʄʀ 

çʈɽʉʊʆʈɸʅè 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ "ʈʝʩʪʦʨʘʥ" ʙʫʣʦ ʦʙʨʘʥʦ ʪʝʭʥʦʣʦʛʽʾ: 

POSTCSS, JS, NODE, TYPESCRIPT, REACT. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʩʫʯʘʩʥʠʡ ʪʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʟ 

ʜʦʙʨʝ ʦʨʛʘʥʽʟʦʚʘʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ ʪʘ ʟʨʫʯʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ.  

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ "ʈʝʩʪʦʨʘʥ" 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ React ʪʘ TypeScript. TypeScript ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʪʠʧʠ 

ʜʘʥʠʭ, ʱʦ ʧʦʣʝʛʰʫʻ ʨʦʙʦʪʫ ʟ ʢʦʜʦʤ ʪʘ ʟʥʠʞʫʻ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ.  

ɼʣʷ ʧʨʦʩʫʥʫʪʦʾ ʩʪʠʣʽʟʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ PostCSS, ʷʢʠʡ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽ ʬʫʥʢʮʽʾ CSS ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʩʫʤʽʩʥʽʩʪʴ ʽʟ 

ʩʪʘʨʽʰʠʤʠ ʙʨʘʫʟʝʨʘʤʠ. ʈʦʟʨʦʙʢʘ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

çʈʝʩʪʦʨʘʥè ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 

1. ʅʘʧʠʩʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʩʪʦʨʽʥʦʢ ʧʨʦʛʨʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ React, 

POSTCSS, ʪʘ TypeScript.  

2. ɯʥʪʝʛʨʘʮʽʷ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʩʪʦʨʽʥʦʢ ʫ ʻʜʠʥʫ ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʠ.. 

3. ʅʘʧʠʩʘʥʥʷ unit-ʪʝʩʪʽʚ ʜʣʷ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʩʪʦʨʽʥʦʢ.  

4. ʅʘʧʠʩʘʥʥʷ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʪʝʩʪʽʚ ʜʣʷ ʧʨʦʛʨʘʤʠ.  

5. ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʥʘ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʷʭ ʪʘ ʙʨʘʫʟʝʨʘʭ.  

6. ʆʧʪʠʤʽʟʘʮʽʷ ʧʨʦʛʨʘʤʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʾʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ: 

ï ʆʧʪʠʤʽʟʘʮʽʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʪʦʨʽʥʢʠ. ʉʢʦʨʦʯʝʥʥʷ ʨʦʟʤʽʨʫ ʟʦʙʨʘʞʝʥʴ, 

ʤʽʥʽʬʽʢʘʮʽʷ CSS ʪʘ JavaScript, ʚʠʢʦʨʠʩʪʘʥʥʷ CDN ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʪʘʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʚʽʜʢʣʘʜʝʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʨʝʩʫʨʩʽʚ. 

ï ʂʝʰʫʚʘʥʥʷ ʜʘʥʠʭ. 

ï ʆʧʪʠʤʽʟʘʮʽʷ ʨʝʥʜʝʨʠʥʛʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ, ʷʢ 

shouldComponentUpdate ʘʙʦ React.memo ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʚʪʦʨʥʠʭ 

ʨʝʥʜʝʨʠʥʛʽʚ ʢʦʤʧʦʥʝʥʪʽʚ. 

ï ʆʧʪʠʤʽʟʘʮʽʷ ʨʦʙʦʪʠ ʟ ʤʝʨʝʞʝʶ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʨʝʞʝʚʠʭ ʟʘʧʠʪʽʚ ʫ 

ʬʦʥʦʚʦʤʫ ʨʝʞʠʤʽ, WebSockets ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʟʘʪʨʠʤʢʠ ʧʽʜ ʯʘʩ ʦʙʤʽʥʫ ʜʘʥʠʤʠ 

ʪʘ ʢʝʰʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʩʝʨʚʝʨʘ. 

ï ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢ Chrome 

DevTools ʘʙʦ Lighthouse, ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 
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ï ʇʦʣʽʧʰʝʥʥʷ ʜʦʩʚʽʜʫ ʢʦʨʠʩʪʫʚʘʯʘ. ʈʦʟʨʦʙʢʘ ʘʜʘʧʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ, 

ʦʧʪʠʤʽʟʘʮʽʷ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʪʦʱʦ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ React ʪʘ Node.js.  

ɼʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ: 

1. ɺʩʪʘʥʦʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ.  

2. ʅʘʣʘʰʪʫʚʘʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʾ. ʇʨʠ ʨʦʟʨʦʙʮʽ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ  

ʩʪʚʦʨʶʻʪʴʩʷ ʬʘʡʣ package-json.lock, ʷʢʠʡ ʤʽʩʪʠʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʣʷ Next.js.  

3. ʉʪʚʦʨʝʥʥʷ API-ʤʘʨʰʨʫʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ React ʪʘ Node ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʾ ʚʝʙ-ʦʨʽʻʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

çʈʝʩʪʦʨʘʥè ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʟʘʻʤʦʜʽʾ ʟ ʩʝʨʚʝʨʥʦʶ ʯʘʩʪʠʥʦʶ. 

ʂʦʤʧʦʥʝʥʪ Header ʚʠʟʥʘʯʘʻ ʤʘʢʝʪ ʽ ʚʤʽʩʪ ʨʦʟʜʽʣʫ ʟʘʛʦʣʦʚʢʘ ʚʝʙʩʪʦʨʽʥʢʠ 

ʩʠʩʪʝʤʠ, ʽʤʧʦʨʪʫʻ ʢʦʤʧʦʥʝʥʪ SubHeading ʽ ʦʙôʻʢʪ ʟʦʙʨʘʞʝʥʴ (ʨʠʩ.1).  

 
ʈʠʩ. 1.  ʂʦʤʧʦʥʝʥʪ Header 

ʂʦʤʧʦʥʝʥʪ AboutUs ʚʽʜʦʙʨʘʞʘʻ ʨʦʟʜʽʣ ʧʨʦ ʚʝʙ-ʩʘʡʪ ʨʝʩʪʦʨʘʥʫ, ʽʤʧʦʨʪʫʻ 

ʧʽʜʟʘʛʦʣʦʚʢʠ ʪʘ ʟʦʙʨʘʞʝʥʥʷ ʟ ʚʽʜʧʦʚʽʜʥʠʭ ʬʘʡʣʽʚ ʽ ʟʘʩʪʦʩʦʚʫʻ ʩʪʠʣʽ CSS, 

ʚʠʟʥʘʯʝʥʽ ʫ ʬʘʡʣʽ AboutUs.css (ʨʠʩ. 2). 

 

 

 

 

 

 

 

 

ʈʠʩ. 2. ʂʦʤʧʦʥʝʥʪ AboutUs 

ʂʦʤʧʦʥʝʥʪ ʧʦʚʝʨʪʘʻ ʝʣʝʤʝʥʪ div ʽʟ ʽʤʝʥʘʤʠ ʢʣʘʩʽʚ app__aboutus, app__bg, 

flex__center ʽ section__padding ʪʘ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ çaboutè.  

ɽʣʝʤʝʥʪ div ʽʟ ʥʘʟʚʦʶ ʢʣʘʩʫ app__aboutus-content_about ʚʽʜʦʙʨʘʞʘʻ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʝʩʪʦʨʘʥ ʪʘ ʚʢʣʶʯʘʻ ʝʣʝʤʝʥʪ h1 ʟ ʥʘʟʚʦʶ ʢʣʘʩʫ 

headtext__cormorant, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʪʝʢʩʪ çʇʨʦ ʥʘʩè, ʝʣʝʤʝʥʪ img, ʷʢʠʡ 

ʚʽʜʦʙʨʘʞʘʻ ʟʦʙʨʘʞʝʥʥʷ ʣʦʞʢʠ, ʝʣʝʤʝʥʪ p ʟ ʥʘʟʚʦʶ ʢʣʘʩʫ P__opensans, ʷʢʠʡ 

ʚʽʜʦʙʨʘʞʘʻ ʪʝʢʩʪ ʧʨʦ ʨʝʩʪʦʨʘʥ, ʽ ʝʣʝʤʝʥʪ ʢʥʦʧʢʠ ʟ ʥʘʟʚʦʶ ʢʣʘʩʫ custom__button 

ʽʟ ʥʘʧʠʩʦʤ "ʇʝʨʝʛʣʷʥʫʪʠ ʙʽʣʴʰʝ".  

ʂʦʤʧʦʥʝʥʪ SpecialMenu ʤʽʩʪʠʪʴ ʟʘʛʦʣʦʚʦʢ ʩʪʦʨʽʥʢʠ, ʩʧʠʩʦʢ ʥʘʧʦʾʚ, ʬʦʪʦ ʤʝʥʶ 

ʪʘ ʢʥʦʧʢʫ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʜʝʪʘʣʴʥʽʰʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʧʦʾ (ʨʠʩ. 3). ɼʘʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʝʢʩʧʦʨʪʫʻ ʦʙ'ʻʢʪ ʟ ʪʨʴʦʤʘ ʤʘʩʠʚʘʤʠ: wines, cocktails ʪʘ awards.  
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ʄʘʩʠʚ wines ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʠʥʘ, ʷʢʽ ʜʦʩʪʫʧʥʽ ʚ ʨʝʩʪʦʨʘʥʽ, ʟʦʢʨʝʤʘ 

ʥʘʟʚʫ, ʮʽʥʫ ʪʘ ʪʝʛʠ, ʱʦ ʚʢʘʟʫʶʪʴ ʢʨʘʾʥʫ ʚʠʨʦʙʥʠʢʘ ʪʘ ʦʙ'ʻʤ ʧʣʷʰʢʠ. ʄʘʩʠʚ 

cocktails ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʢʪʝʡʣʽ, ʷʢʽ ʜʦʩʪʫʧʥʽ ʚ ʨʝʩʪʦʨʘʥʽ, ʟʦʢʨʝʤʘ 

ʥʘʟʚʫ, ʮʽʥʫ ʪʘ ʩʢʣʘʜ. ʄʘʩʠʚ awards ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʘʛʦʨʦʜʠ, ʷʢʽ ʦʪʨʠʤʘʚ 

ʨʝʩʪʦʨʘʥ. 

 
ʈʠʩ. 3. ɺʠʛʣʷʜ ʢʦʤʧʦʥʝʥʪʠ SpecialMenu 

ʂʦʤʧʦʥʝʥʪ Chief ʚʽʜʦʙʨʘʞʘʻ ʟʦʙʨʘʞʝʥʥʷ ʰʝʬ-ʢʫʭʘʨʷ ʪʘ ʡʦʛʦ ʮʠʪʘʪʫ (ʨʠʩ.4).  

 
ʈʠʩ. 4. ɺʽʜʛʫʢ ʚʽʜ ʰʝʬ-ʢʫʭʘʨʷ 

ɺʽʜʦʙʨʘʞʝʥʥʷ ʤʝʥʶ ʨʝʩʪʦʨʘʥʫ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 5. 

 
ʈʠʩ.5. ɻʘʣʝʨʝʷ ʩʪʨʘʚ ʟʘʢʣʘʜʫ 

ʂʦʤʧʦʥʝʥʪ "FindUs" ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʝʩʪʦʨʘʥʫ (ʨʠʩ.6). 

 
ʈʠʩ. 6. ʉʪʦʨʽʥʢʘ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʙʦʪʫ ʟʘʢʣʘʜʫ 
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ʋɼʂ 004 

ʂʦʚʘʣʴ ʈ.ɸ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʘʚʛʦʨʦʜʥʷ ɻ.ɸ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʆɻʃʗɼ ɿɸʉʆɹɯɺ ʈʆɿʈʆɹʂʀ ʄʋɿʀʏʅʆɻʆ ɻɽʅɽʈɸʊʆʈɸ 

ɸʚʪʦʤʘʪʠʯʥʝ ʩʪʚʦʨʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʤʫʟʠʯʥʦʛʦ ʪʚʦʨʫ ï ʟʘʚʜʘʥʥʷ 

ʚʘʞʢʦʟʜʽʡʩʥʝʥʝ. ʇʨʦʪʝ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʮʝʡ ʧʨʦʮʝʩ, ʪʠʤ ʩʘʤʠʤ ʧʦʣʝʛʰʠʚʰʠ 

ʨʦʙʦʪʫ ʢʦʤʧʦʟʠʪʦʨʘ, ʻ ʮʽʣʢʦʤ ʨʝʘʣʴʥʠʤ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʝ ʽʩʥʫʻ ʧʨʦʛʨʘʤʠ, ʷʢʘ 

ʤʦʛʣʘ ʙ ʧʝʨʝʥʝʩʪʠ ʥʘ ʩʝʙʝ ʯʘʩʪʠʥʫ ʬʫʥʢʮʽʡ ʢʦʤʧʦʟʠʪʦʨʘ, ʧʨʠ ʮʴʦʤʫ ʟʘʣʠʰʘʶʯʠ 

ʤʦʞʣʠʚʽʩʪʴ ʦʩʪʘʥʥʴʦʤʫ ʜʦʦʧʨʘʮʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪ. 

ɺ ʨʦʙʦʪʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʨʦʚʝʩʪʠ ʦʛʣʷʜ ʬʨʝʡʤʦʚʦʨʢʽʚ ʪʘ ʙʽʙʣʽʦʪʝʢ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʜʦʜʘʪʢʫ, ʱʦ ʛʝʥʝʨʫʻ ʤʫʟʠʯʥʽ ʪʚʦʨʠ ʥʘ ʦʩʥʦʚʽ ʬʦʨʤʘʪʫ MIDI . 

ɻʝʥʝʨʘʪʦʨ ʤʫʟʠʯʥʠʭ ʪʚʦʨʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ desktop-ʜʦʜʘʪʢʫ. ʊʘʢʠʡ 

ʚʠʙʽʨ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʨʦʙʦʪʠ ʢʦʤʧʦʟʠʪʦʨʘ, ʫ ʷʢʦʛʦ ʥʘ ʧʝʚʥʠʭ 

ʤʦʤʝʥʪʘʭ ʨʦʙʦʪʠ ʤʦʞʝ ʥʝ ʙʫʪʠ ʚʠʭʦʜʫ ʚ ʽʥʪʝʨʥʝʪ. Desktop-ʜʦʜʘʪʦʢ ʫ ʩʚʦʶ ʯʝʨʛʫ 

ʟʘʚʞʜʠ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʚ ʦʬʣʘʡʥ ʨʝʞʠʤʽ. ʋ ʷʢʦʩʪʽ ʙʘʟʠ ʘʢʦʨʜʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʪʴʩʷ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ ʯʝʨʝʟ ʥʝʚʝʣʠʢʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ 

ʧʦʪʨʽʙʥʦ ʟʙʝʨʽʛʘʪʠ, ʘ ʪʘʢʦʞ ʧʨʦʩʪʦʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɼʦʜʘʪʢʫ ʥʝʤʘʻ ʩʝʥʩʫ 

ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʦʩʢʽʣʴʢʠ ʦʜʥʠʤ ʢʦʤʧ'ʶʪʝʨʦʤ 

ʢʦʨʠʩʪʫʻʪʴʩʷ ʟʘʟʚʠʯʘʡ ʦʜʥʘ ʣʶʜʠʥʘ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʨʦʟʛʣʷʜʘʣʠʩʷ ʪʨʠ ʚʘʨʽʘʥʪ ʨʝʘʣʽʟʘʮʽʾ: Qt, 

wxWidgets ʽ Windows Presentation Foundation. 

Qt ï ʢʨʦʩʧʣʘʪʬʦʨʤʥʠʡ ʬʨʝʡʤʚʦʨʢ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʚʦʶ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ C++  [1]. ʁʦʛʦ ʧʝʨʝʚʘʛʠ ï ʮʝ ʢʨʦʩʧʣʘʪʬʦʨʤʥʽʩʪʴ, ʟʨʫʯʥʘ 

ʤʽʞʧʨʦʮʝʩʥʘ ʚʟʘʻʤʦʜʽʷ ʪʘ IDE, ʘ ʪʘʢʦʞ ʷʢʽʩʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʚʝʣʠʢʫ ʚʘʛʫ ʜʦʜʘʪʢʽʚ ʪʘ ʧʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʨʦʟʛʦʨʪʘʥʥʷ ʧʽʜ Windows. 

wxWidgets ï ʢʨʦʩʧʣʘʪʬʦʨʤʥʘ ʙʽʙʣʽʦʪʝʢʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ 

ʢʦʜʦʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʨʦʩʧʣʘʪʬʦʨʤʥʠʭ ʥʘ ʨʽʚʥʽ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ ʜʦʜʘʪʢʽʚ [2]. 

ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʢʨʦʩʧʣʘʪʬʦʨʤʥʽʩʪʴ, ʥʠʟʴʢʫ ʚʘʨʪʽʩʪʴ ʪʘ ʚʽʜʢʨʠʪʠʡ 

ʚʠʭʽʜʥʠʡ ʢʦʜ. ɺʥ̔ ʜʦʟʚʦʣʷʻ ʚʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʘʫʜʠʪ ʧʨʦʝʢʪʫ ʽ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʩʘʤʦʩʪʽʡʥʦ ʡʦʛʦ ʤʦʜʠʬʽʢʫʚʘʪʠ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʟʚʠʯʘʡʥʦ ʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ 

ʞʠʪʪʷ ʧʨʦʝʢʪʫ. ʅʝʜʦʣʽʢʘʤʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʚʣʘʩʥʦʾ IDE ʪʘ ʥʠʟʴʢʫ 

ʷʢʽʩʪʴ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

Windows Presentation Foundation ï ʩʠʩʪʝʤʘ ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʣʽʻʥʪʩʴʢʠʭ ʧʨʦʛʨʘʤ 

Windows ʟ ʚʽʟʫʘʣʴʥʦ ʧʨʠʚʘʙʣʠʚʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ, 

ʛʨʘʬʽʯʥʘ (ʧʨʝʟʝʥʪʘʮʽʡʥʘ) ʧʽʜʩʠʩʪʝʤʘ ʫ ʩʢʣʘʜʽ .NET Framework, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʤʦʚʫ XAML [3]. ʇʝʨʝʚʘʛ ʪʫʪ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʙʘʛʘʪʦ: ʮʝ ʽ ʚʝʙ-ʧʦʜʽʙʥʘ ʤʦʜʝʣʴ 

ʢʦʤʧʦʥʫʚʘʥʥʷ, ʽ ʘʥʽʤʘʮʽʷ, ʽ ʧʽʜʪʨʠʤʢʘ ʘʫʜʽʦ ʪʘ ʚʽʜʝʦ; ʽ ʜʝʢʣʘʨʘʪʠʚʥʠʡ ʽʥʪʝʨʬʝʡʩ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʽ ʟʨʫʯʥʘ IDE, ʽ ʟʚʽʩʥʦ ʞ ʷʢʽʩʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ. ʅʝʜʦʣʽʢʘʤʠ ʻ 

ʚ̔ ʜʩʫʪʥʽʩʪʴ ʢʨʦʩʧʣʘʪʬʦʨʤʥʦʩʪʽ ʪʘ ʩʣʘʙʢʘ ʪʠʧʽʟʦʚʘʥʽʩʪʴ. 
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ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʩʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʙʫʣʦ ʦʙʨʘʥʦ ʪʝʭʥʦʣʦʛʽʶ Windows 

Presentation Foundation, ʦʩʢʽʣʴʢʠ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʦʥʘ ʚʦʣʦʜʽʻ ʥʘʡʙʽʣʴʰ 

ʰʠʨʦʢʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʦʤ, ʷʢʽʩʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʪʘ ʟʨʫʯʥʦʶ 

IDE. ɺʽʜʩʫʪʥʽʩʪʴ ʢʨʦʩʧʣʘʪʬʦʨʤʥʦʩʪʽ ʧʝʨʝʩʪʘʚ ʙʫʪʠ ʢʨʠʪʠʯʥʠʤ ʥʝʜʦʣʽʢʦʤ, 

ʦʩʢʽʣʴʢʠ ʧʽʜ ʆʉ Windows ʥʘʧʠʩʘʥʦ ʙʽʣʴʰʽʩʪʴ ʩʝʢʚʝʥʩʦʨʽʚ (ʧʨʦʛʨʘʤ ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʤʫʟʠʯʥʠʭ ʪʚʦʨʽʚ). 

ɼʣʷ ʨʦʙʦʪʠ ʟ MIDI  ʬʦʨʤʘʪʦʤ ʨʦʟʛʣʷʜʘʣʠʩʷ ʙʽʙʣʽʦʪʝʢʠ C# MIDI Toolkit ʪʘ 

NAudio. ɼʦ ʧʝʨʝʚʘʛ ʙʽʙʣʽʦʪʝʢʠ C# MIDI Toolkit ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ 

ʪʘ ʚʝʣʠʢʠʡ ʬʫʥʢʮʽʦʥʘʣ. ʅʝʜʦʣʽʢʘʤʠ ʙʽʙʣʽʦʪʝʢʠ ʻ ʩʢʣʘʜʥʽʩʪʴ ʨʦʟʫʤʽʥʥʷ ʢʦʜʫ ʪʘ 

ʥʠʟʴʢʘ ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ. ʋ ʪʦʡ ʯʘʩ ʷʢ ʙʽʙʣʽʦʪʝʢʘ NAudio ʧʦʚʪʦʨʶʻ ʚʩʽ ʾʾ ʧʝʨʝʚʘʛʠ 

ʪʘ ʥʚ̔ʝʣʶʻ ʥʝʜʦʣʽʢʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʙʫʣʦ ʦʙʨʘʥʦ ʙʽʙʣʽʦʪʝʢʫ NAudio. 

ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʧʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ (ʨʠʩ. 1). 
 

 
ʈʠʩ. 1. ʇʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ ʩʠʩʪʝʤʠ 

 

ʄʦʜʫʣʴ ʛʝʥʝʨʘʮʽʾ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʩʪʚʦʨʝʥʥʷ ʚʩʽʭ ʚʠʜʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, ʧʘʨʪʽʡ ʪʘ 

ʩʪʨʫʢʪʫʨʠ ʪʚʦʨʫ. ʋʩʽ ʛʝʥʝʨʘʪʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʽʙʣʽʦʪʝʢʫ NAudio ʜʣʷ ʨʦʙʦʪʠ 

ʟ ʬʦʨʤʘʪʦʤ MIDI. ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʜʽʘʣʦʛ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

ʃʦʛʽʢʘ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʚʽʜʦʢʨʝʤʣʝʥʘ ʚʽʜ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʩʥʦʚʥʦʛʦ ʢʝʨʫʶʯʦʛʦ ʤʦʜʫʣʷ. ʄʦʜʫʣʴ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʝʤ ʢʦʤʧʦʟʠʮʽʾ, ʱʦ ʚʠʡʰʣʘ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ 

ʜʦʜʘʪʢʫ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʦʜʘʣʴʰʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ. ʋ ʮʴʦʤʫ ʤʦʜʫʣʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷ NAudio. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʽʥʪʝʨʬʝʡʩʫ ʙʫʣʦ ʦʙʨʘʥʦ ʪʝʭʥʦʣʦʛʽ ʁ Windows Presentation 

Foundation. ɼʣʷ ʨʦʙʦʪʠ ʟ MIDI -ʬʦʨʤʘʪʦʤ ʙʫʣʘ ʦʙʨʘʥʘ ʙʽʙʣʽʦʪʝʢʘ NAudio ʟ ʦʛʣʷʜʫ 

ʥʘ ʧʨʦʩʪʦʪʫ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʰʠʨʦʢʠʡ ʬʫʥʢʮʽʦʥʘʣ ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʜʦʢʫʤʝʥʪʘʮʽʾ. ʊʘʢʦʞ ʥʝ ʦʩʪʘʥʥʶ ʨʦʣʴ ʧʨʠ ʚʠʙʦʨʽ ʙʽʙʣʽʦʪʝʢʠ ʚʽʜʽʛʨʘʣʘ 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʛʨʘʤ, ʥʘʧʠʩʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ NAudio. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Qt | Cross-platform Software Design and Development Tools. URL: 

https://www.qt.io 

2.    wxWidgets: Cross-Platform GUI Library. URL: https://www.wxwidgets.org 

3. Desktop Guide (WPF.NET). URL: https://learn.microsoft.com/uk-

ua/dotnet/desktop/wpf/overview/?view=netdesktop7.0 
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ʂʦʢʨʷʮʴʢʘ ʅ.ɯ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʘʚʪʦʤʘʪʠʢʠ 

ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɾʫʢ ɼ.ʆ., 

ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʘʚʪʦʤʘʪʠʢʠ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ʄɽʊʆɼʀ ʅɽʁʈʆʇʆɼɯɹʅʀʍ ʆɹʏʀʉʃɽʅʔ ʅɸ ʆʉʅʆɺɯ 

ʇɸʈɸʃɽʃʔʅʆ-ɯɭʈɸʈʍɯʏʅʀʍ ʉʊʈʋʂʊʋʈ 

ʈʦʟʧʦʜʽʣʝʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʜʝʢʽʣʴʢʦʤʘ 

ʩʪʽʡʢʠʤʠ ʩʪʘʥʘʤʠ, ʽ ʤʽʞ ʪʘʢʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʟ ʥʝʨʽʚʥʦʶ ʚʘʛʦʶ  ̒ʥʝʣʦʢʘʣʴʥʽ 

ʧʨʦʩʪʦʨʦʚʽ ʟʚôʷʟʢʠ, ʥʘʟʠʚʘʶʪʴʩʷ ʥʝʡʨʦʧʦʜʽʙʥʠʤʠ. ɺʦʥʠ ʩʪʚʦʨʝʥʽ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʚʽʜ ʦʜʥʦʪʠʧʥʠʭ ʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʆʜʥʠʤʠ ʽʟ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʠʭ ʩʧʦʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ ʥʝʡʨʦʧʦʜʽʙʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

ʻ ʤʝʪʦʜʠ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʘʨʘʣʝʣʴʥʦ-ʽʻʨʘʨʭʽʯʥʠʭ (ʇɯ) ʩʪʨʫʢʪʫʨʘʭ. ʎʽ ʤʝʪʦʜʠ 

ʤʘʶʪʴ ʧʝʨʝʚʘʛʠ ʧʦʨʽʚʥʷʥʦ ʟ ʰʪʫʯʥʠʤʠ ʥʝʡʨʦʥʥʠʤʠ ʤʝʨʝʞʘʤʠ.  

ʆʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʥʘʤʽʢʠ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʧʘʨʘʣʝʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ ʥʘ ʨʽʟʥʠʭ 

ʨʽʚʥʷʭ ʽʻʨʘʨʭʽʾ ʰʪʫʯʥʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʝʨʝʞʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʫʚʘʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʦʙʯʠʩʣʝʥʴ ʚ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʱʦ ʻ ʾʭ ʧʝʨʝʚʘʛʦʶ [1]. 

ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʽ ʤʝʪʦʜʠ ʥʝʡʨʦʧʦʜʽʙʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇɯ 

ʩʪʨʫʢʪʫʨ: ʧʽʨʘʤʽʜʘʣʴʥʝ ʢʦʜʫʚʘʥʥʷ, ʩʪʨʫʢʪʫʨʥʦ-ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʽʻʨʘʨʭʽʯʥʦʛʦ 

ʢʦʜʫʚʘʥʥʷ. ʇʨʠʥʮʠʧ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʇɯ ʩʠʩʪʝʤ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʷʢ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʦʧʝʨʘʮʽʡ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘʜ ʤʘʩʠʚʘʤʠ ʜʘʥʠʭ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʽʻʨʘʨʭʽʾ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʤʥʦʞʠʥʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʣʷ (ɯʇ). ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʨʽʚʥʷʤʠ ʽʻʨʘʨʭʽʾ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʨʝʞʝʚʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʇɯ ʩʠʩʪʝʤʠ (ʇɯʉ).  

ɺʽʜʤʽʥʥʽʩʪʴ ʧʽʨʘʤʽʜʘʣʴʥʦʛʦ ʇɯ ʧʝʨʝʪʚʦʨʝʥʥʷ (ʇɯʇ) ʚʽʜ ʨʦʟʢʣʘʜʘʥʥʷ ʚ ʨʷʜʠ, ʷʢ 

ʊʝʡʣʦʨʘ ʘʙʦ ʌʫʨ'ʻ, ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʇɯʇ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʪʝʧʝʥʝʚʠʡ ʨʷʜ ʟ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ, ʱʦ ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ ʣʦʢʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʠʛʥʘʣʫ, ʪʦʜʽ 

ʷʢ ʨʷʜ ʌʫʨ'ʻ ʚʠʢʦʨʠʩʪʦʚʫʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʛʥʘʣʫ, ʱʦ ʤʘʶʪʴ ʽʥʰʫ ʬʽʟʠʯʥʫ 

ʧʨʠʨʦʜʫ. ʇʦʙʫʜʦʚʘ ʧʽʨʘʤʽʜʘʣʴʥʦʾ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟ 

ʧʦʯʘʪʢʦʚʦʛʦ ɯʇ ʧʦʩʣʽʜʦʚʥʦ ʬʦʨʤʫʶʪʴʩʷ ʤʘʩʠʚʠ ʜʘʥʠʭ: P=(A0, A1, A2, ... An), ʜʝ 

Ai ï ʽʥʬʦʨʤʘʮʽʡʥʝ ʧʦʣʝ, i ï ʥʦʤʝʨ ʽʻʨʘʨʭʽʯʥʦʛʦ ʨʽʚʥʷ ʨʦʟʧʦʜʽʣʫ, Ὥ  πȟὲ. 
ʆʙʯʠʩʣʶʚʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʇɯʉ ʬʦʨʤʫʻʪʴʩʷ ʟ ʪʘʢʦʾ ʧʽʨʘʤʽʜʠ ɯʇ  ̔

ʜʦʟʚʦʣʷʻ ʢʝʨʫʚʘʪʠ ʽʻʨʘʨʭʽʯʥʠʤʠ ʨʽʚʥʷʤʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʽ ʨʦʟʤʽʨʘʤʠ ʦʙʣʘʩʪʝʡ 

ʘʥʘʣʽʟʫ. ʈʦʟʤʽʨʠ ʘʥʘʣʽʟʦʚʘʥʠʭ ʜʘʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʩʪʽʡʥʠʤʠ, ʘʣʝ, 

ʧʝʨʝʤʽʱʫʶʯʠʩʴ ʟ ʦʜʥʦʛʦ ʽʻʨʘʨʭʽʯʥʦʛʦ ʨʽʚʥʷ ʨʦʟʧʦʜʽʣʫ ʥʘ ʽʥʰʠʡ, ʤʦʞʥʘ 

ʟʜʽʡʩʥʶʚʘʪʠ ʦʙʨʦʙʣʝʥʥʷ ʪʦʛʦ ʩʘʤʦʛʦ ʝʣʝʤʝʥʪʘ ɯʇ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʩʪʫʧʝʥʝʤ 

ʜʝʪʘʣʽʟʘʮʽʾ. ʅʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʦʙʨʦʙʢʠ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʜʘʣʴʰʝ 

ʦʙʨʦʙʣʝʥʥʷ ʧʽʩʣʷ ʘʥʘʣʽʟʫ ɯʇ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʨʦʟʧʦʜʽʣʫ. ʇʽʨʘʤʽʜʘʣʴʥʠʡ ʧʽʜʭʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʤʘʩʠʚʽʚ ʜʘʥʠʭ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʽʻʨʘʨʭʽʾ ʜʣʷ ʘʥʘʣʽʟʫ 

ʟʦʙʨʘʞʝʥʴ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʪʨʘʪʝʛʽʶ "ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʜʦ ʯʘʩʪʢʦʚʦʛʦ" 
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ʦʜʥʦʯʘʩʥʦ. ʂʦʞʥʠʡ ʝʣʝʤʝʥʪ ʧʽʨʘʤʽʜʠ ɯʇ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʨʴʦʤʘ ʢʦʦʨʜʠʥʘʪʘʤʠ 

(i,j,k), ʜʝ i ï ʨʷʜʦʢ, j ï ʩʪʦʚʧʯʠʢ, k ï ʨʽʚʝʥʴ [2, 3].  

ɿ̔ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʻ ʢʦʜʫʚʘʥʥʷ ʐʝʥʥʦʥʘ-ʌʘʥʦ ʽ 

ʢʦʜʫʚʘʥʥʷ ʍʘʬʬʤʘʥʘ (ʩʪʘʪʠʯʥʝ, ʜʠʥʘʤʽʯʥʝ ʽ ʟ ʙʣʦʢʫʚʘʥʥʷʤ). ʂʦʜ ʐʝʥʥʦʥʘ-ʌʘʥʦ 

ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʝʨʝʚʘ. ʇʦʙʫʜʦʚʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʢʦʨʝʥʷ. ʄʥʦʞʠʥʘ ʢʦʜʦʚʘʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʚʽʜʧʦʚʽʜʘʻ ʪʦʙʪʦ ʢʦʨʝʥʶ ʜʝʨʝʚʘ. ʁʦʛʦ ʨʦʟʙʠʚʘʶʪʴ ʥʘ ʜʚʽ ʧʽʜʤʥʦʞʠʥʠ 

ʟ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʤʠ ʡʤʦʚʽʨʥʦʩʪʷʤʠ. ʎʽ ʧʽʜʤʥʦʞʠʥʠ ʟôʻʜʥʘʥʽ ʟ ʢʦʨʝʥʝʤ ʽ ʻ 

ʚʝʨʰʠʥʘʤʠ ʜʨʫʛʦʛʦ ʨʽʚʥʷ. ɼʘʣʽ ʮʽ ʧʽʜʤʥʦʞʠʥʠ ʨʦʟʙʠʚʘʶʪʴʩʷ, ʱʦʙ ʫʪʚʦʨʠʪʠ 

ʚʝʨʰʠʥʠ ʪʨʝʪʴʦʛʦ ʨʽʚʥʷ. ʗʢʱʦ ʧʽʜʤʥʦʞʠʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʪʦ 

ʚʦʥʘ ʥʝ ʧʽʜʣʷʛʘʻ ʨʦʟʙʠʪʪʶ. ʊʘʢ ʪʨʠʚʘʻ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ ʙʫʜʫʪʴ ʦʪʨʠʤʘʥʽ ʚʩʽ 

ʢʽʥʮʝʚʽ ʚʝʨʰʠʥʠ. ɻʽʣʢʠ ʜʝʨʝʚʘ ʧʦʤʽʯʘʶʪʴʩʷ ʩʠʤʚʦʣʘʤʠ 1 ʽ 0 [4]. 

ʂʦʜʫʚʘʥʥʷ ʐʝʥʥʦʥʘ-ʌʘʥʦ ʻ ʟʘʩʪʘʨʽʣʠʤ ʤʝʪʦʜʦʤ ʩʪʠʩʥʝʥʥʷ, ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ  ̒ʩʪʠʩʥʝʥʥʷ ʤʝʪʦʜʦʤ ʍʘʬʬʤʘʥʘ.ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʣʛʦʨʠʪʤʫ ʐʝʥʥʦʥʘ-

ʌʘʥʦ, ʷʢʠʡ ʤʦʞʝ ʚʪʨʘʪʠʪʠ ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʧʨʠ ʨʦʙʦʪʽ ʟ ʘʣʬʘʚʽʪʘʤʠ m2, ʱʦ ʤʽʩʪʷʪʴ 

ʙʽʣʴʰʝ ʜʚʦʭ ʩʠʤʚʦʣʽʚ, ʘʣʛʦʨʠʪʤ ʍʘʬʬʤʘʥʘ ʟʘʣʠʰʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʤ ʟʘʚʞʜʠ. 

ʂʦʜʫʚʘʥʥʷ ʍʘʬʬʤʘʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʧʝʮʠʬʽʯʥʠʡ ʤʝʪʦʜ ʚʠʙʦʨʫ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʜʣʷ ʢʦʞʥʦʛʦ ʩʠʤʚʦʣʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʦʪʨʠʤʫʻʪʴʩʷ ʧʨʝʬʽʢʩʥʠʡ ʢʦʜ. 

ʉʫʪʴ ʘʣʛʦʨʠʪʤʫ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʤʦʚʽʨʥʦʩʪʝʡ ʧʦʷʚʠ ʩʠʤʚʦʣʽʚ ʫ 

ʧʦʚʽʜʦʤʣʝʥʥʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʦʜʽʚ ʟʤʽʥʥʦʾ ʜʦʚʞʠʥʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʮʽʣʠʭ 

ʢʽʣʴʢʦʩʪʝʡ ʙʽʪʽʚ. ɸʣʛʦʨʠʪʤ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʦʙʨʦʙʢʠ ʣʠʩʪʦʚʠʭ ʚʫʟʣʽʚ, ʱʦ ʤʽʩʪʷʪʴ 

ʡʤʦʚʽʨʥʦʩʪʽ ʚʭʦʜʞʝʥʥʷ ʩʠʤʚʦʣʽʚ. ɼʘʣʽ ʚʽʥ ʦʙʠʨʘʻ ʜʚʘ ʚʫʟʣʠ ʟ ʥʘʡʤʝʥʰʦʶ 

ʡʤʦʚʽʨʥʽʩʪʶ ʪʘ ʩʪʚʦʨʶʻ ʥʦʚʠʡ ʚʥʫʪʨʽʰʥʽʡ ʚʫʟʦʣ ʟ ʮʠʤʠ ʜʚʦʤʘ ʚʫʟʣʘʤʠ ʷʢ 

ʜʦʯʽʨʥʽʤʠ. ɺʘʛʘ ʥʦʚʦʛʦ ʚʫʟʣʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʷʢ ʩʫʤʘ ʚʘʛ ʜʽʪʝʡ. ʇʨʦʮʝʩ 

ʧʦʚʪʦʨʶʻʪʴʩʷ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ ʟʘʣʠʰʠʪʴʩʷ ʣʠʰʝ ʦʜʠʥ ʚʫʟʦʣ, ʷʢʠʡ ʩʪʘʥʝ 

ʢʦʨʝʥʝʤ ʜʝʨʝʚʘ ʍʘʬʬʤʘʥʘ. ʆʧʠʩʘʥʠʡ ʘʣʛʦʨʠʪʤ ʜʦʟʚʦʣʷʻ ʧʦʙʫʜʫʚʘʪʠ ʢʦʜʠ 

ʟʤʽʥʥʦʾ ʜʦʚʞʠʥʠ ʥʘ ʦʩʥʦʚʽ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʦʷʚʠ ʩʠʤʚʦʣʽʚ ʚ ʧʦʚʽʜʦʤʣʝʥʥʽ [5]. 

ʆʪʞʝ ʚ ʩʪʘʪʪʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʥʝʡʨʦʧʦʜʽʙʥʠʭ ʦʙʯʠʩʣʝʥʴ 

ʥʘ ʦʩʥʦʚʽ ʇɯʉ, ʘ ʩʘʤʝ: ʧʽʨʘʤʽʜʘʣʴʥʝ ʢʦʜʫʚʘʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʥʦ-ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ 

ʽʻʨʘʨʭʽʯʥʦʛʦ ʢʦʜʫʚʘʥʥʷ, ʱʦ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɯʚʘʩʶʢ ɯ.ɼ. ʄʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʧʘʨʘʣʝʣʴʥʦ-ʽʻʨʘʨʭʽʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʣʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʟʦʙʨʘʞʝʥʴ. ʆʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʥʝʨʛʝʪʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾ, 2009. ˉ 2. ʉ. 68-78. 

2. ʗʨʦʚʠʡ ɸ.ɸ. ɹʘʛʘʪʦʨʽʚʥʝʚʽ ʧʘʨʘʣʝʣʴʥʦ-ʽʻʨʘʨʭʽʯʥʽ ʩʠʩʪʝʤʠ ʪʘ ʾʭ  

ʢʦʤʧ'ʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. ʄʝʪʦʜʠ ʪʘ ʩʠʩʪʝʤʠ ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʦʾ ʽ ʮʠʬʨʦʚʦʾ 

ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʪʘ ʩʠʛʥʘʣʽʚ, 2012. ʉ. 9-17. 

3. ʊʠʤʯʝʥʢʦ ʃ.ɯ., ʂʦʢʨʷʮʴʢʘ ʅ.ɯ., ɯʚʘʩʶʢ ɯ.ɼ., ʄʘʡʩʪʨʝʥʢʦ ʖ.ɺ., ɻʘʣʫʰʢʦ 

ʄ.ʄ. ʈʦʟʨʦʙʢʘ ʡʤʦʚʽʨʥʽʩʥʠʭ ʤʦʜʝʣʝʡ ʧʘʨʘʣʝʣʴʥʦʛʦ ʤʝʪʦʜʘ ʫʱʽʣʴʥʝʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʧʽʨʘʤʽʜʘʣʴʥʦ-ʣʽʥʽʡʥʦʛʦ ʪʘ ʧʽʨʘʤʽʜʘʣʴʥʦ-ʥʝʣʽʥʽʡʥʦʛʦ ʢʦʜʫʚʘʥʥʷ 

ʊʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʽ ʪʝʭʥʦʣʦʛʽʾ, 2019. ɺʠʧ. 33(2). ʉ. 4-17. 

4. Shannon-Fano Algorithm for Data Compression URL: 

https://www.geeksforgeeks.org/shannon-fano-algorithm-for-data-compression/. 

5. ɸʣʛʦʨʠʪʤ ʍʘʬʬʤʘʥʘ. URL: https://neerc.ifmo.ru/wiki/index.php?title= 

ɸʣʛʦʨʠʪʤ_ʍʘʬʬʤʘʥʘ.   
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ʋɼʂ 004.9 
ʂʦʣʽʩʥʠʯʝʥʢʦ ɸ.ʈ., 

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʠ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʆʚʯʘʨʫʢ ɯ.ɺ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɼɽʗʂʀ ɸʉʇɽʂʊ ʈʆɿʈʆɹʂʀ ʉʀʉʊɽʄʀ çɻʋʈʊʆɾʀʊʆʂè  

 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ ʜʦʟʚʦʣʠʚ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʽʥʪʝʨʬʝʡʩʠ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. ɺʠʷʚʣʷʻʪʴʩʷ, 

ʜʝʷʢʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ, ʟʜʘʚʘʣʦʩʷ ʙ, ʜʫʞʝ ʩʢʣʘʜʥʽ ʽʥʪʝʨʬʝʡʩʠ. ʎʝ ʚʽʜʣʷʢʫʻ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ.  

ʗʢ ʧʨʠʢʣʘʜ ʦʩʥʦʚʥʦʾ ʧʨʦʛʨʘʤʠ ʙʫʣʦ ʦʙʨʘʥʦ 1ʉ.ɻʦʪʝʣʽ ʪʘ MaxiBooking [1]. 

ʆʙʠʜʚʘ ʨʽʰʝʥʥʷ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʝʣʠʢʠʭ ʛʦʪʝʣʽʚ, ʭʦʩʪʝʣʽʚ  ̔ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʮ ̔ʧʨʦʛʨʘʤʠ ʧʨʘʮʶʶʪʴ ʥʘ ʭʤʘʨʥʠʭ ʩʝʨʚʝʨʘʭ,  ̔ʢʣʽʻʥʪʠ,  ̔ʩʧʽʚʨʦʙʽʪʥʠʢʠ 

ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʧʨʦʛʨʘʤ, ʘʣʝ ʜʦʩʪʫʧ ʦʙʤʝʞʝʥʠʡ. 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʽʩʥʫʶʯʽ ʦʙʣʽʢʦʚʽ ʩʠʩʪʝʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʦʩʝʣʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʛʦʪʝʣʝʤ, ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʽʥʪʝʨʬʝʡʩʠ ʪʘʢʠʭ ʩʠʩʪʝʤ, 

ʜʦʩʣʽʜʞʝʥʦ ʩʠʩʪʝʤʫ ʨʦʟʨʘʭʫʥʢʫ ʥʦʨʤʠ ʟʘʧʦʚʥʶʚʘʥʦʩʪʽ ʛʫʨʪʦʞʠʪʢʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘʢʠʭ ʩʠʩʪʝʤ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ  ̒ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ 

çɻʫʨʪʦʞʠʪʦʢè. ɿʘʚʜʘʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ ï ʩʧʨʦʩʪʠʪʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʛʫʨʪʦʞʠʪʢʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʽʢʫ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ 

ʛʫʨʪʦʞʠʪʢʫ.  

ʆʩʥʦʚʥʽ ʟʘʜʘʯʽ ʩʠʩʪʝʤʠ: ʬʽʢʩʘʮʽʷ ʟʘʧʠʩʽʚ ʧʨʦ ʢʽʤʥʘʪʠ, ʤʝʰʢʘʥʮʽʚ ʽ ʟʘʩʝʣʝʥʽʩʪʴ; 

ʧʝʨʝʛʣʷʜ ʟʘʧʠʩʽʚ ʚ ʙʘʟʽ ʜʘʥʠʭ, ʱʦ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʦʚʽ ʢʽʤʥʘʪʠ, 

ʤʝʰʢʘʥʮʽʚ ʽ ʨʽʚʝʥʴ ʟʘʧʦʚʥʶʚʘʥʦʩʪʽ; ʤʦʞʣʠʚʽʩʪʴ ʚʠʜʘʣʝʥʥʷ ʤʝʰʢʘʥʮʽʚ ʽ ʬʽʢʩʘʮʽʾ 

ʟʚʽʣʴʥʠʚʰʠʭʩʷ ʢʽʤʥʘʪ; ʦʙʣʽʢ ʪʝʨʤʽʥʽʚ ʟʘʩʝʣʝʥʥʷ; ʤʦʞʣʠʚʽʩʪʴ ʨʝʜʘʛʫʚʘʥʥʷ ʟʘʧʠʩʽʚ 

ʜʘʥʠʭ ʧʨʦ ʢʽʤʥʘʪʠ ʪʘ ʤʝʰʢʘʥʮʽʚ; ʤʦʞʣʠʚʽʩʪʴ ʟʘʣʠʰʘʪʠ ʥʦʪʘʪʢʠ  ʧʨʦ ʤʝʰʢʘʥʮʽʚ. 

ʈʝʟʫʣʴʪʘʪʦʤ  ̒ ʘʥʘʣʽʟ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʣʽʢʫ ʟʘʩʝʣʝʥʥʷ ʫ ʛʦʪʝʣʽ, 

ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘʢʠʭ ʩʠʩʪʝʤ ʪʘ ʘʥʘʣʽʟ ʾʭ ʽʥʪʝʨʬʝʡʩʽʚ.  

ɺ ʨʦʙʦʪʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʦʨʦʪʢʠʡ ʦʛʣʷʜ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʪʘ ʨʦʟʛʣʷʥʫʪʦ ʬʫʥʢʮʽʦʥʘʣ ʩʠʩʪʝʤʠ, ʷʢʘ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʘ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʣʷ ʛʫʨʪʦʞʠʪʢʽʚ. ʉʠʩʪʝʤʘ, ʷʢʘ ʨʦʟʨʦʙʣʷʻʪʴʩʷ, ʚʢʣʶʯʘʪʠʤʝ ʙʘʟʫ ʜʘʥʠʭ, ʷʢʘ 

ʟʙʝʨʽʛʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʝʰʢʘʥʮʽʚ, ʩʪʘʪʠʩʪʠʢʫ ʨʦʟʧʦʜʽʣʫ ʤʝʰʢʘʥʮʽʚ ʪʘ 

ʟʘʡʥʷʪʽʩʪʴ ʢʽʤʥʘʪ.  

ʉʠʩʪʝʤʘ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʨʦʩʪʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʪʝʨʬʝʡʩ  ̔ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʛʫʨʪʦʞʠʪʢʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʇʨʦʛʨʘʤʘ 1ʉ ʜʣʷ ʛʦʪʝʣʽʚ. URL: https://www.w3schools.com/css/default.asp 
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ʋɼʂ 004.5 

ʂʦʮʶʙʽʚʩʴʢʘ ʂ.ɯ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʢʫʣʴʪʫʨʠ ʽ ʤʠʩʪʝʮʪʚ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʊʠʤʦʰʝʥʢʦ ʆ.ɺ.,  

ʜ.ʝ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʬʝʰʥ ʪʘ ʰʦʫ-ʙʽʟʥʝʩʫ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʢʫʣʴʪʫʨʠ ʽ ʤʠʩʪʝʮʪʚ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

 

ARCHITECTURE PATTERNS ʋ ɺɽɹɼʀɿɸʁʅɯ 

 

ʈʦʟʚʠʪʦʢ ʦʥʣʘʡʥ-ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʣʶʜʴʤʠ ʧʦʨʦʜʞʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 

ʷʢʽʩʥʠʭ ʚʝʙʟʘʩʪʦʩʫʥʢʽʚ. ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʯʝʨʝʟ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ 

ɯʥʪʝʨʥʝʪʫ ʚʠʜʽʣʠʚʩʷ ʚ ʦʢʨʝʤʠʡ ʥʘʧʨʷʤ ʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ ï Web-ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ʈʝʘʣʽʟʘʮʽʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʧʦʪʨʝʙʫʻ: 

- ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ; 

- ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʽʥʬʦʨʤʘʮʽʾ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʤʝʪʦʜʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ.  

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʩʢʘʟʘʥʝ, ʩʢʣʘʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʟʨʦʩʪʘʻ, ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʘʢʪʫʘʣʽʟʫʶʪʴʩʷ ʟʘʜʘʯʽ ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʬʫʥʜʘʤʝʥʪʫ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʢ̒ʪʫ. 

ɼʦʩʣʽʜʞʝʥʥʷʤ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʨʦʟʨʦʙʢʠ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʧʘʪʝʨʥʽʚ ʜʣʷ 

ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʠʩʚʷʯʝʥʦ ʨʦʙʦʪʠ ʪʘʢʠʭ 

ʥʘʫʢʦʚʮʽʚ, ʷʢ: ɸʥʜʦʥ ʇ.ɯ., ɹʨʘʫʜʝ ɽ., ʃʘʚʨʽʱʝʚʘ ʂ.ʄ., ʂʦʨʦʪʫʥ ʊ. ʄ., ʉʦʤʤʝʨʚʽʣʘ 

ɯ., ʂʦʚʘʣ ɹɻ.ɯ., ʍʘʨʯʝʥʢʦ ɺ.ʇ., ʉʠʜʦʨʦʚ ʄ.ɯ., ʍʘʨʯʝʥʢʦ ʆ.ɻ., ɹʦʝʤ ɹ.  

ɺ ʨʦʙʦʪʘʭ ʮʠʭ ʥʘʫʢʦʚʮʽʚ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʦʧʠʩʫʻ ʙʘʣʘʥʩ ʤʽʞ ʷʢʽʩʪʶ, ʚʘʨʪʽʩʪʶ 

ʪʘ ʯʘʩʦʤ, ʚʠʪʨʘʯʝʥʠʤ ʥʘ ʨʦʟʨʦʙʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʪʦʙʪʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢʦʩʪʽ ʨʦʟʨʦʙʢʠ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʟʘʪʨʘʪʘʭ ʯʘʩʫ, ʪʨʫʜʦʚʠʭ ʽ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʻ ʙʘʛʘʪʦ  ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʧʘʪʝʨʥʽʚ, ʷʢʽ ʚʠʨʽʰʫʶʪʴ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʜʘʯ, ʪʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʜʫʢʪʽʚ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʦʩʚʽʜ, ʥʘʢʦʧʠʯʝʥʠʡ ʚ ʛʘʣʫʟʽ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ, 

ʜʦʮʽʣʴʥʠʤ ʻ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʧʦʢʘʟʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ 

ʷʢʽʩʪʴ ʩʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ [1].  

ɿ ʨʦʩʪʦʤ ʧʦʧʠʪʫ ʥʘ ʩʪʚʦʨʝʥʥʷ ʚʝʙʟʘʩʪʦʩʫʥʢʽʚ, ʟʨʦʩʣʘ ʽ ʧʦʪʨʝʙʘ ʫ ʰʘʙʣʦʥʘʭ ʜʣʷ 

ʚʝʙʨʦʟʨʦʙʢʠ.  

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʝʪʘʧʽʚ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʫ ʻ 

ʨʦʟʨʦʙʢʘ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. 

ɼʠʟʘʡʥ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘʟʚʠʯʘʡ ʤʘʻ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ, ʜʝʪʘʣʽ ʷʢʦʾ 

ʟʤʽʥʶʶʪʴʩʷ ʟʘʜʣʷ ʘʜʘʧʪʘʮʽʾ ʰʘʙʣʦʥʫ ʜʦ ʚʠʤʦʛ ʧʨʦʝʢʪʫ.  
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ʂʨʽʤ ʪʦʛʦ, ʰʘʙʣʦʥʠ ʩʪʚʦʨʶʶʪʴʩʷ, ʚʨʘʭʦʚʫʶʯʠ ʫʩʧʽʰʥʠʡ ʜʦʩʚʽʜ ʪʝʩʪʫʚʘʥʥʷ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʩʦʪʝʥʴ ʽ ʪʠʩʷʯ ʨʽʰʝʥʴ, ʷʢʽ ʧʨʦʻʢʪʫʶʪʴʩʷ ʟʘ ʨʝʪʝʣʴʥʦ ʧʨʦʜʫʤʘʥʦʶ 

ʣʦʛʽʢʦʶ.  

ʆʜʥʠʤ ʩʣʦʚʦʤ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʰʘʙʣʦʥ ï ʮʝ ʽʥʪʝʛʨʘʮʽʷ ʢʨʘʱʠʭ ʨʽʰʝʥʴ, ʱʦ 

ʜʦʧʦʤʘʛʘʻ ʨʦʟʨʦʙʠʪʠ ʟʨʫʯʥʠʡ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ ʚʟʘʻʤʦʜʽʾ 

ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʚʝʙʨʝʩʫʨʩʦʤ.  

ʐʘʙʣʦʥʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʥʘʩʪʫʧʥʽ 

ʢʘʪʝʛʦʨʽʾ: 

- ʰʘʙʣʦʥʠ ʥʘʚʽʛʘʮʽʾ; 

- ʩʦʮʽʘʣʴʥʽ ʰʘʙʣʦʥʠ; 

- ʰʘʙʣʦʥʠ ʚʚʝʜʝʥʥʷ; 

- ʰʘʙʣʦʥʠ ʧʦʜʘʯʽ ʢʦʥʪʝʥʪʫ ; 

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʢʦʞʝʥ ʧʨʦʝʢʪ ʻ ʫʥʽʢʘʣʴʥʠʤ ʪʘ ʧʦʪʨʝʙʫʻ ʦʩʦʙʣʠʚʦʛʦ 

ʧʽʜʭʦʜʫ, ʚ ʨʦʟʨʦʙʮʽ ʽʩʥʫʶʪʴ ʧʘʪʝʨʥʠ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʦʩʥʦʚʥʽ ʧʦʪʨʝʙʠ ʩʪʚʦʨʝʥʥʷ 

ʚʝʙʧʨʦʜʫʢʪʫ, ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʜʝ ʤʦʞʥʘ ʟʥʘʡʪʠ ʛʦʪʦʚʽ 

ʰʘʙʣʦʥʠ, ʟʦʢʨʝʤʘ,  ̒[3]:  

- UI-patterns.com,  

- GoodUI,  

- Dribble,  

- Behance,  

- Awwwards. 

ɺʨʘʭʦʚʫʶʯʠ ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʟʦʢʨʝʤʘ ʧʦʷʚʫ 

ʙʝʟʣʽʯʽ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʝʡʨʦʥʥʠʭ 

ʤʝʨʝʞ, ʜʦʮʽʣʴʥʦ ʟʛʘʜʘʪʠ ʧʨʦ ʨʦʣʴ ʪʘʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʚʝʙʜʠʟʘʡʥʽ. 

ɺʝʙʜʠʟʘʡʥ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʙʝʟʧʨʝʮʝʜʝʥʪʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʚ ʨʦʟʨʦʙʮʽ ʽʥʪʝʨʬʝʡʩʽʚ ʜʣʷ ʚʝʙʩʘʡʪʽʚ ʪʘ 

ʜʦʜʘʪʢʽʚ.  

ʐʪʫʯʥʠʡ ̔ ʥʪʝʣʝʢʪ ʤʦʞʝ, ʟʦʢʨʝʤʘ, ʟʙʽʣʴʰʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʠʟʘʡʥʫ ʟʘ ʨʘʭʫʥʦʢ: 

- ʘʚʪʦʤʘʪʠʯʥʦʾ ʛʝʥʝʨʘʮʽʾ ʰʘʙʣʦʥʽʚ ʜʠʟʘʡʥʽʚ; 

- ʘʥʘʣʽʟʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

- ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʚ ʜʠʟʘʡʥʽ. 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʚʝʙʜʠʟʘʡʥʽ ʻ 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʜʠʟʘʡʥʫ.  

ɸʚʪʦʤʘʪʠʯʥʘ ʛʝʥʝʨʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦʶ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʟ 

ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʨʽʰʝʥʴ ʜʣʷ ʧʝʚʥʦʛʦ ʧʨʦʢ̒ʪʫ, ʱʦʙ 

ʟʥʘʡʪʠ ʥʘʡʢʨʘʱʠʡ ʚʘʨʽʘʥʪ ʜʠʟʘʡʥʫ.  

ʊʘʢʦʞ ʪhʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚ ʧʦʙʫʜʦʚʽ ʣʦʛʽʢʠ ʚʟʘʻʤʦʜʽʾ 

ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʚʝʙʩʘʡʪʦʤ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʪʘ ʧʨʦʜʫʢʪʠʚʥʠʡ 

ʜʠʟʘʡʥ. 

http://ui-patterns.com/patterns
https://goodui.org/
https://dribbble.com/evergreenteam
https://www.behance.net/evergreen-ua
https://www.awwwards.com/background-patterns-designs-and-resources-for-websites.html
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ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʚʝʙʜʠʟʘʡʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪhʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʻ ʘʥʘʣʽʟ ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʩʘʡʪʽ, ʱʦʙ ʚʠʷʚʠʪʠ ʩʣʘʙʢʽ ʤʽʩʮʷ ʟ 

ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ.  

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʚʝʙ-ʘʥʘʣʽʪʠʢʠ, ʪʘʢʽ, ʥʘʧʨʠʢʣʘʜ, ʷʢ; 

ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʩʪʦʨʽʥʮʽ, ʢʽʣʴʢʽʩʪʴ ʚʽʜʚʽʜʫʚʘʥʴ, ʢʣʽʢʠ, ʱʦʙ ʧʦʙʘʯʠʪʠ, ʷʢʽ 

ʝʣʝʤʝʥʪʠ ʜʠʟʘʡʥʫ ʧʨʘʮʶʶʪʴ ʥʘʡʢʨʘʱʝ, ʘ ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰʦʾ ʫʚʘʛʠ. 

ʊʘʢʦʞ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʚ ʜʠʟʘʡʥʽ 

ʰʣʷʭʦʤ ʰʚʠʜʢʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʤʦʞʥʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʟʥʘʯʠʪʠ ʧʨʦʙʣʝʤʠ ʫ 

ʚʝʙʜʠʟʘʡʥʽ, ʪʘʢʽ ʷʢ ʧʦʨʫʰʝʥʥʷ ʢʦʥʪʨʘʩʪʥʦʩʪʽ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʜʠʟʘʡʥ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʚ ʙʘʛʘʪʴʦʭ ʧʨʦʻʢʪʘʭ.  

ʇʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʘʙʦ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʤʦʜʫʣʷʤʠ 

ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʰʘʙʣʦʥʠ, Architecture Patterns.  

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʘʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʘʙʣʦʥʽʚ, ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʜʫʢʪʫ ʚʘʞʢʦ ʦʙʠʨʘʪʠ ʩʝʨʝʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʽʩʥʫʶʯʠʭ ʚʘʨʽʘʥʪʽʚ [2]. 

ʅʝ ʽʩʥʫʻ ʻʜʠʥʦʾ ʬʦʨʤʘʣʽʟʦʚʘʥʦʾ ʧʨʦʮʝʜʫʨʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʙʦʨʫ 

ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʰʘʙʣʦʥʽʚ.  

ɺ ʦʩʥʦʚʥʦʤʫ ʚʠʙʽʨ ʧʘʪʝʨʥʽʚ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʝʤʧʽʨʠʯʥʠʭ ʩʫʜʞʝʥʥʷʭ 

ʨʦʟʨʦʙʥʠʢʽʚ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʦʪʫ ʨʝʘʣʽʟʘʮʽʾ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʜʫʢʪʫ, ʪʦʤʫ ʨʽʰʝʥʥʷ ʥʝ ʟʘʚʞʜʠ ʻ ʦʧʪʠʤʘʣʴʥʠʤ.  

ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤʠ ʟʘʜʘʯʘʤʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʘʨʭʽʪʝʢʪʫʨʠ ʧʨʦʛʨʘʤʥʠʭ 

ʩʠʩʪʝʤ, ʻ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʽ ʟʘʩʦʙʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʰʘʙʣʦʥʽʚ 

ʟ ʤʽʥʽʤʽʟʘʮʽʻʶ ʩʫʙôʻʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʨʦʟʨʦʙʥʠʢʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʥʦʪʠ 

ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʨʝʙ ʟʘʤʦʚʥʠʢʘ ʫ ʚʣʘʩʪʠʚʦʩʪʷʭ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ʂʦʟʘʢ ʗ.ʄ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʚʠʙʦʨʫ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʰʘʙʣʦʥʽʚ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ. URL: 

https://elartu.tntu.edu.ua/bitstream/123456789/19021/1/KSM_arefKozak2017.pdf 

2. Deep dive into using patterns with Selenium: ʦʛʣʷʜ 8 ʰʘʙʣʦʥʽʚ, ʱʦ ʩʪʘʥʫʪʴ ʫ 

ʧʨʠʛʦʜʽ. URL: https://www.globallogic.com/ua/insights/blogs/dive-into-the-

selenium-patterns/ 

3. UI patterns. ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʘʙʣʦʥʽʚ ʜʣʷ ui ʜʠʟʘʡʥʫ. URL: 

https://evergreens.com.ua/ua/articles/ui-patterns.html 

  

https://www.globallogic.com/ua/insights/blogs/dive-into-the-selenium-patterns/
https://www.globallogic.com/ua/insights/blogs/dive-into-the-selenium-patterns/
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ʋɼʂ 004.4 

ʂʫʮʝʥʢʦ ɭ.ʄ., 

ʤʘʛʽʩʪʨʘʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʆʚʯʘʨʫʢ ɯ.ɺ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʇʃɸʅʋɺɸʅʅʗ ʇɽʈɯʆɼʀʏʅʀʍ ɿɸɼɸʏ ʋ ʉʀʉʊɽʄɸʍ ʈɽɸʃʔʅʆɻʆ 

ʏɸʉʋ 

 

ʉʠʩʪʝʤʠ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ (real-time systems) ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ 

ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʮʝʩʘʤʠ ʪʘ ʤʦʞʫʪʴ ʢʦʨʝʛʫʚʘʪʠ ʧʝʚʥʽ ʧʘʨʘʤʝʪʨʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʚʧʣʠʚʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʏʘʩʪʦ ʧʦʥʷʪʪʷ ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʨʘʢʪʫʻʪʴʩʷ 

ʥʝʚʽʨʥʦ, ʙʦ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʪʘʢʠʤʠ ʻ ʩʠʩʪʝʤʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʰʚʠʜʢʦ. ʇʨʦʪʝ 

ʩʧʨʠʡʥʷʪʪʷ ʰʚʠʜʢʦʩʪʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪ ʯʠ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʟʘʜʘʯʽ ʻ 

ʩʫʙôʻʢʪʠʚʥʠʤ ʪʘ ʚʽʜʥʦʩʥʠʤ [1]. ʅʘʩʧʨʘʚʜʽ, ʩʠʩʪʝʤʘʤʠ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʻ ʪʽ 

ʩʠʩʪʝʤʠ, ʫ ʷʢʠʭ ʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʻ ʢʨʠʪʠʯʥʠʤ ʫ ʾʭ ʨʦʙʦʪʽ. ʇʦʨʫʰʝʥʥʷ ʯʘʩʦʚʠʭ 

ʦʙʤʝʞʝʥʴ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʟʘʜʘʯʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʝʮʽʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ 

ʘʙʦ ʜʦ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ. ʅʘʧʨʠʢʣʘʜ, ʢʦʣʠ ʜʝʷʢʠʡ ʢʦʨʠʩʪʫʚʘʯ ʚʽʜʢʨʠʚʘʻ 

ʚʝʙ-ʩʪʦʨʽʥʢʫ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ ʪʘ ʨʦʙʠʪʴ ʧʦʰʫʢ ʧʝʚʥʦʛʦ ʪʦʚʘʨʫ, ʚʽʥ ʦʯʽʢʫʻ 

ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʴ çʰʚʠʜʢʦè, ʪʦʙʪʦ ʙʝʟ ʧʦʤʽʪʥʦʾ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘʪʨʠʤʢʠ. 

ʇʨʦʪʝ ʫ ʚʠʧʘʜʢʫ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʨʽʟʥʠʮʷ ʤʽʞ ʯʘʩʦʤ ʚʽʜʧʦʚʽʜʽ 1 ʪʘ 2 ʩʝʢʫʥʜʠ ʥʝ ʻ 

ʢʨʠʪʠʯʥʦʶ, ʢʦʨʠʩʪʫʚʘʯ ʚʩʝ ʦʜʥʦ ʟʤʦʞʝ ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʠʢʦʨʠʩʪʘʪʠ ʥʘʜʘʥʽ ʜʘʥʽ, 

ʽ ʪʘʢʘ ʩʠʩʪʝʤʘ ʥʝ ʻ ʩʠʩʪʝʤʦʶ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʤʦʞʝ ʙʫʪʠ 

ʧʨʦʛʨʘʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʝʤ ï ʨʝʘʢʮʽʷ ʥʘ ʟʤʽʥʫ ʦʪʦʯʝʥʥʷ ʪʘ 

ʧʨʠʡʥʷʪʪʷ ʧʝʚʥʦʛʦ ʨʽʰʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʟʘ ʯʽʪʢʦ ʦʙʤʝʞʝʥʠʡ ʯʘʩ, ʫ 

ʚʠʧʘʜʢʫ ʧʨʦʧʫʩʢʫ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʦʙʤʝʞʝʥʥʷ ʧʨʠʡʥʷʪʝ ʨʽʰʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʥʝ 

ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʥʘʚʽʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʘʚʘʨʽʾ, ʦʪʞʝ, ʪʘʢʘ ʩʠʩʪʝʤʘ ʻ ʩʠʩʪʝʤʦʶ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ ʩʬʝʨʘʭ: ʪʨʘʥʩʧʦʨʪ, 

ʘʚʽʘʮʽʷ, ʤʝʜʠʮʠʥʘ, ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ [2]. 

ɺʠʜʽʣʷʶʪʴ ʜʚʽ ʢʘʪʝʛʦʨʽʾ ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ: ʞʦʨʩʪʢʦʛʦ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʜʣʷ 

ʷʢʠʭ ʧʦʨʫʰʝʥʥʷ ʯʘʩʦʚʠʭ ʦʙʤʝʞʝʥʴ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʝʮʽʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʘʙʦ 

ʨʽʚʥʦʟʥʘʯʥʽ ʚʽʜʤʦʚʽ ʩʠʩʪʝʤʠ, ʪʘ ʤôʷʢʦʛʦ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʜʣʷ ʷʢʠʭ ʨʝʟʫʣʴʪʘʪ, 

ʦʪʨʠʤʘʥʠʡ ʟ ʧʦʨʫʰʝʥʥʷʤ ʯʘʩʦʚʦʛʦ ʦʙʤʝʞʝʥʥʷ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʟ 

ʢʦʨʠʩʪʶ, ʘʣʝ ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʙʫʜʝ ʟʥʠʞʝʥʘ. ɿ ʦʧʠʩʘʥʦʛʦ ʚʠʱʝ ʩʪʘʻ 

ʟʨʦʟʫʤʽʣʦ, ʱʦ ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʩʢʣʘʜʦʚʠʭ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ ʫ ʦʧʠʩʘʥʠʭ 

ʩʠʩʪʝʤʘʭ ʻ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʱʦʜʦ ʯʘʩʦʚʠʭ ʦʙʤʝʞʝʥʴ, ʘ ʦʪʞʝ ʚʠʥʠʢʘʻ ʟʘʚʜʘʥʥʷ 

ʧʣʘʥʫʚʘʥʥʷ (scheduling), ʪʦʙʪʦ ʩʪʚʦʨʝʥʥʷ ʧʝʚʥʦʛʦ ʨʦʟʢʣʘʜʫ ʚʠʢʦʥʘʥʥʷ, ʟʘʜʘʯ ʫ 

ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ. ʇʣʘʥʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʝ ʧʦʚʥʽʩʪʶ ʜʦ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤʠ, ʘʙʦ ʚʠʢʦʥʫʚʘʪʠʩʴ ʧʦʩʪʫʧʦʚʦ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, ʜʠʥʘʤʽʯʥʦ 

ʦʙʠʨʘʶʯʠ ʟʘʜʘʯʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ. ʉʪʚʦʨʝʥʠʡ ʨʦʟʢʣʘʜ ʻ ʟʜʽʡʩʥʝʥʥʠʤ (feasible), 

ʷʢʱʦ ʫʩʽ ʚʠʢʦʥʫʚʘʥʽ ʟʘʜʘʯʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʚʝʨʰʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʜʘʥʠʭ 
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ʯʘʩʦʚʠʭ ʦʙʤʝʞʝʥʴ. ʅʘʙʽʨ ʟʘʜʘʯ ʚʚʘʞʘʻʪʴʩʷ ʪʘʢʠʤ, ʱʦ ʤʦʞʥʘ ʟʘʧʣʘʥʫʚʘʪʠ 

(schedulable), ʷʢʱʦ ʽʩʥʫʻ ʘʣʛʦʨʠʪʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ 

ʟʜʽʡʩʥʝʥʥʠʡ ʨʦʟʢʣʘʜ. 

ʇʽʜʭʦʜʠ ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʠʩʪʝʤʠ ï ʯʠ ʤʦʞʫʪʴ ʟʘʜʘʯʽ ʧʝʨʝʨʠʚʘʪʠʩʴ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʽʥʰʠʭ ʟʘʜʘʯ 

(preemptive), ʢʽʣʴʢʽʩʪʴ ʧʨʦʮʝʩʦʨʽʚ ʫ ʩʠʩʪʝʤʽ, ʥʘʷʚʥʽʩʪʴ ʩʧʽʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʟʘʜʘʯ, 

ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʚʟʘʻʤʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ ʜʣʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʭʘʨʘʢʪʝʨ ʟʘʜʘʯ ï 

ʧʝʨʽʦʜʠʯʥʽ ʯʠ ʘʧʝʨʽʦʜʠʯʥʽ, ʪʘ ʽʥʰʠʭ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʧʽʜʭʦʜʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʧʝʨʽʦʜʠʯʥʠʭ 

ʟʘʜʘʯ ʫ ʩʠʩʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʠʩʪʝʤʘ ʟ ʦʜʥʠʤ 

ʧʨʦʮʝʩʦʨʦʤ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʟʘʜʘʯʘ ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ †, j-ʠʡ ʝʢʟʝʤʧʣʷʨ ʮʽʻʾ 
ʟʘʜʘʯʽ ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ †ȟ. ɿʘʜʘʯʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʷʜʦʤ ʧʘʨʘʤʝʪʨʽʚ:  

-  ὶȟ ʧʦʟʥʘʯʘʻ ʯʘʩ ʜʦʜʘʚʘʥʥʷ †ȟ ʜʦ ʩʠʩʪʝʤʠ (release time); 

-    ʧʦʟʥʘʯʘʻ ʬʘʟʫ ʟʘʜʘʯʽ †, ʬʘʟʦʶ ʻ ʜʦʜʘʚʘʥʥʷ ʧʝʨʰʦʛʦ ʝʢʟʝʤʧʣʷʨʫ ʟʘʜʘʯʽ ʜʦ 

ʩʠʩʪʝʤʠ (   ὶȟ); 

-  Ὀ ʧʦʟʥʘʯʘʻ ʚʽʜʥʦʩʥʝ ʯʘʩʦʚʝ ʦʙʤʝʞʝʥʥʷ ʜʣʷ ʟʘʜʘʯʽ †; 

-  Ὠȟ ʧʦʟʥʘʯʘʻ ʘʙʩʦʣʶʪʥʝ ʯʘʩʦʚʝ ʦʙʤʝʞʝʥʥʷ ʜʣʷ j-ʛʦ ʝʢʟʝʤʧʣʷʨʫ ʟʘʜʘʯʽ †; 

-  ίȟ ʧʦʟʥʘʯʘʻ ʯʘʩ ʧʦʯʘʪʢʫ ʚʠʢʦʥʘʥʥʷ j-ʛʦ ʝʢʟʝʤʧʣʷʨʫ ʟʘʜʘʯʽ †; 

-  Ὢȟ ʧʦʟʥʘʯʘʻ ʯʘʩ ʧʦʚʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʚʠʢʦʥʘʥʥʷ j-ʛʦ ʝʢʟʝʤʧʣʷʨʫ ʟʘʜʘʯʽ †; 

-   ˞ʧʦʟʥʘʯʘʻ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯʽ † ʫ ʥʘʡʛʽʨʰʦʤʫ ʚʠʧʘʜʢʫ. 

ʇʝʨʰʠʤ ʤʦʞʣʠʚʠʤ ʧʽʜʭʦʜʦʤ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ ʟʘʜʘʯʘʤ ʫ ʧʦʨʷʜʢʫ 

ʩʧʘʜʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʨʦʩʪʘʥʥʷ ʾʭ ʧʝʨʽʦʜʫ (rate monotonic scheduling). ʊʘʢʠʡ 

ʪʠʧ ʧʣʘʥʫʚʘʥʥʷ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʦ ʩʠʩʪʝʤ, ʜʝ ʜʦʟʚʦʣʝʥʝ ʧʝʨʝʨʠʚʘʥʥʷ 

ʚʠʢʦʥʘʥʥʷ ʦʜʥʽʻʾ ʟʘʜʘʯʽ ʽʥʰʦʶ, ʪʘ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʠʭ ʜʝʜʣʘʡʥʽʚ ʚʽʜʧʦʚʽʜʘʻ 

ʟʥʘʯʝʥʥʷʤ ʧʝʨʽʦʜʫ ʟʘʜʘʯ. ʊʘʢʦʞ ʪʘʢʝ ʧʣʘʥʫʚʘʥʥʷ ʻ ʧʣʘʥʫʚʘʥʥʷʤ ʟʽ 

ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʬʽʢʩʦʚʘʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ, ʪʦʙʪʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʝ ʜʦ ʧʦʯʘʪʢʫ 

ʚʠʢʦʥʘʥʥʷ ʩʠʩʪʝʤʠ. ɯʟ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʱʝ ʩʪʘʻ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʽʜʝʷ ʘʣʛʦʨʠʪʤʫ 

ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʫ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʜʘʯʘ, ʷʢʘ ʤʘʻ ʥʘʡʤʝʥʰʠʡ 

ʧʝʨʽʦʜ. ɹʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʪʘʢʠʡ ʪʠʧ ʧʣʘʥʫʚʘʥʥʷ ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʩʝʨʝʜ 

ʘʣʛʦʨʠʪʤʽʚ ʟʽ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʬʽʢʩʦʚʘʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ, ʪʦʙʪʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʞʦʜʥʦʛʦ ʽʥʰʦʛʦ ʪʘʢʦʛʦ ʘʣʛʦʨʠʪʤʫ ʥʝ ʤʦʞʥʘ ʟʘʧʣʘʥʫʚʘʪʠ ʛʨʫʧʫ ʟʘʜʘʯ ʙʝʟ 

ʧʦʨʫʰʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʯʘʩʦʚʠʭ ʦʙʤʝʞʝʥʴ, ʷʢʱʦ ʪʘʢʠʡ ʨʦʟʢʣʘʜ ʥʝ ʤʦʞʥʘ 

ʩʪʚʦʨʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʚʝʜʝʥʦʛʦ ʘʣʛʦʨʠʪʤʫ. ʇʨʠʢʣʘʜ ʨʦʙʦʪʠ ʪʘʢʦʛʦ 

ʘʣʛʦʨʠʪʤʫ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1. 

 

 
ʈʠʩ. 1. ʇʨʠʢʣʘʜ ʧʣʘʥʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ñrate monotonic schedulingò 
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ɼʝʷʢʠʡ ʥʘʙʽʨ ʟʘʜʘʯ †ȟ†ȣ †  ʤʦʞʥʘ ʟʘʧʣʘʥʫʚʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʘʣʛʦʨʠʪʤʫ rate monotonic, ʷʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ Б Ὗ ρ ς, ʜʝ Ὗ
ὅȾὝ. 

ʅʘʩʪʫʧʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʻ ʨʦʟʰʠʨʝʥʥʷʤ ʧʦʧʝʨʝʜʥʴʦʛʦ, ʷʢʠʡ 

ʜʦʧʫʩʢʘʪʠʤʝ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʠʭ ʯʘʩʦʚʠʭ ʦʙʤʝʞʝʥʴ ʟʘʜʘʯ ʻ 

ʤʝʥʰʠʤ ʟʘ ʟʥʘʯʝʥʥʷ ʾʭ ʧʝʨʽʦʜʫ. ʋ ʪʘʢʦʤʫ ʘʣʛʦʨʠʪʤʽ ʧʨʽʦʨʠʪʝʪ ʟʘʜʘʯʽ ʻ ʙʽʣʴʰʠʤ, 

ʢʦʣʠ ʾʾ ʚʽʜʥʦʩʥʝ ʯʘʩʦʚʝ ʦʙʤʝʞʝʥʥʷ ʻ ʤʝʥʰʠʤ (deadline monotonic scheduling). ʎʝʡ 

ʧʽʜʭʽʜ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʩʠʩʪʝʤʘʭ, ʜʝ ʜʦʟʚʦʣʝʥʝ ʧʝʨʝʨʠʚʘʥʥʷ ʪʘ ʻ 

ʘʣʛʦʨʠʪʤʦʤ ʟʽ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʬʽʢʩʦʚʘʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ, ʘʣʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʝ ʻ ʦʧʪʠʤʘʣʴʥʠʤ. ʇʨʠʢʣʘʜ ʨʦʙʦʪʠ ʪʘʢʦʛʦ ʘʣʛʦʨʠʪʤʫ ʥʘʚʝʜʝʥʦ ʥʘ 

ʨʠʩ. 2. 

 

 
 

ʈʠʩ. 2. ʇʨʠʢʣʘʜ ʧʣʘʥʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ñdeadline monotonic scheduling 

 

ɼʣʷ ʜʝʷʢʦʛʦ ʥʘʙʦʨʫ ʟʘʜʘʯ †ȟ†ȣ †  ʤʦʞʥʘ ʛʘʨʘʥʪʫʚʘʪʠ ʥʘʷʚʥʽʩʪʴ 

ʟʜʽʡʩʥʝʥʥʦʛʦ ʨʦʟʢʣʘʜʫ, ʧʦʙʫʜʦʚʘʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ ñdeadline 

monotonic schedulingò, ʷʢʱʦ В ὅȾὈ   ὲςȾ ρ . ʇʨʦʪʝ ʪʘʢʘ ʦʮʽʥʢʘ ʻ 
ʧʝʩʠʤʽʩʪʠʯʥʦʶ, ʦʪʞʝ ʫʤʦʚʘ ʻ ʜʦʩʪʘʪʥʴʦʶ, ʘʣʝ ʥʝ ʦʙʦʚôʷʟʢʦʚʦʶ. 
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ʃʝʙʝʜʠʢ ʃ.ɺ., 

ʜ. ʧʝʜ. ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʤʠʩʪʝʮʪʚʦʟʥʘʚʩʪʚʘ ʪʘ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ 

ʇʦʣʪʘʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ.ɻ. ʂʦʨʦʣʝʥʢʘ, 

ʤ. ʇʦʣʪʘʚʘ, ʋʢʨʘʾʥʘ 

ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʇɯɼɻʆʊʆɺʂʀ ʄɸʁɹʋʊʅɯʍ 

ʇɽɼɸɻʆɻɯɺ ɿɸʂʃɸɼɯɺ ʇʆɿɸʐʂɯʃʔʅʆɰ ʆʉɺɯʊʀ 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʟʘʢʣʘʜʽʚ 

ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʝʬʦʨʤʫʚʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʾ ʦʩʚʽʪʠ ʩʪʘʶʪʴ 

ʾʾ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʦʤ. ʎʝ ʟʘʩʚʽʜʯʫʻ ʘʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ, 

ʟʦʢʨʝʤʘ ʧʨʘʮʴ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ (ɺ. ɹʠʢʦʚ, ʆ. ɹʠʢʦʚʩʴʢʘ, ɺ.ɺʝʨʙʠʮʴʢʠʡ, ʉ. 

ɻʦʥʯʘʨʝʥʢʦ, ʈ. ɻʫʨʝʚʠʯ, ʄ. ʂʘʜʝʤʽʷ, ʃ. ʂʦʚʙʘʩʝʥʢʦ, ʉ.ʉʠʩʦʻʚʘ, ɺ. ʉʪʨʝʣʴʥʽʢʦʚ 

ʪʘ ʽʥ. [8ï10]). ʋ ʬʦʨʤʫʚʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ 

ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚʽʜʚʦʜʠʪʴʩʷ ʧʨʦʻʢʪʫʚʘʥʥʶ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʟʥʘʯʝʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʇʨʦʻʢʪʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ: 

ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ ʩʠʩʪʝʤʠ, 

ʝʣʝʢʪʨʦʥʥʽ ʚʠʜʘʥʥʷ, ʛʽʧʝʨʪʝʢʩʪʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, çʢʝʡʩè- ʽ ʊV-ʪʝʭʥʦʣʦʛʽʾ ʪʦʱʦ.  

ɼʦʩʚʽʜ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʧʝʜʘʛʦʛʽʚ ʜʣʷ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʫ ʇʦʣʪʘʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ɺ.ɻ. ʂʦʨʦʣʝʥʢʘ [1ï7; 10] ʜʦʟʚʦʣʠʚ ʚʠʜʽʣʠʪʠ 

ʚʠʤʦʛʠ ʜʦ ʧʨʦʮʝʩʫ ʧʨʦʻʢʪʫʚʘʥʥʷ:  

ʘ) ʥʘʫʢʦʚʦʩʪʽ ï ʚʨʘʭʦʚʫʻ ʧʦʣʦʞʝʥʥʷ ʪʝʦʨʽʾ ʧʽʟʥʘʥʥʷ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʜʠʜʘʢʪʠʢʠ, ʧʩʠʭʦʣʦʛʽʾ;  

ʙ) ʙʝʟʧʝʢʠ ï ʢʦʤʧʦʥʝʥʪʠ ʪʝʭʥʦʣʦʛʽʾ ʥʝ ʤʘʶʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʩʠʭʽʢʫ 

ʽ ʟʜʦʨʦʚôʷ ʩʪʫʜʝʥʪʽʚ;  

ʚ) ʝʬʝʢʪʠʚʥʦʩʪʽ ï ʛʘʨʘʥʪʦʚʘʥʝ ʜʦʩʷʛʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ;  

ʛ) ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ï ʢʦʤʫʥʽʢʘʪʠʚʥʘ, ʨʝʬʣʝʢʩʠʚʥʘ, ʦʨʛʘʥʽʟʘʮʽʡʥʘ, 

ʢʦʥʪʨʦʣʶʶʯʘ, ʢʦʨʝʢʪʫʶʯʘ ʪʘ ʧʨʦʛʥʦʟʫʶʯʘ ʬʫʥʢʮʽʾ;  

ʜ) ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ï ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʥʘʙʘʛʘʪʦ ʚʠʱʽ ʨʝʟʫʣʴʪʘʪʠ;  

ʝ) ʢʝʨʦʚʘʥʦʩʪʽ ï ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʚʠʷʚʣʝʥʥʷ ʜʠʥʘʤʽʢʠ, ʪʝʥʜʝʥʮʽʡ, ʧʝʨʝʚʽʨʢʘ, 

ʢʦʥʪʨʦʣʴ, ʦʮʽʥʶʚʘʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʾʭ ʘʥʘʣʽʟ. 

ɺʠʜʽʣʷʻʤʦ ʧʨʠʥʮʠʧʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʜʣʷ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ:  

ʘ) ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʜʠʜʘʢʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʩʽʭ ʤʦʤʝʥʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʜʣʷ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ; 

ʙ) ʤʦʜʫʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʽʜʙʦʨʫ ʟʤʽʩʪʫ ʧʽʜʛʦʪʦʚʢʠ, ʧʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ;  

ʚ) ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ ʽʥʪʝʛʨʘʮʽʾ ʟʤʽʩʪʫ;  

ʛ) ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ, ʟʘʚʜʘʥʴ, 
ʤʦʜʝʣʝʡ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʜʣʷ ʟʘʢʣʘʜʽʚ 

ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ;  

ʜ) ʧʜ̔ʛʦʪʦʚʣʝʥʦʩʪʽ ʜʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘ;  

ʝ) ʘʢʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ. 
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ʉʝʨʝʜ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʜʣʷ ʟʘʢʣʘʜʽʚ 

ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʩʣʽʜ ʧʨʦʻʢʪʫʚʘʪʠ: ʝʣʝʢʪʨʦʥʥʠʡ ʧʽʜʨʫʯʥʠʢ; ʝʣʝʢʪʨʦʥʥʠʡ 

ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ; ʝʣʝʢʪʨʦʥʥʠʡ ʅʄʂ; ʝʣʝʢʪʨʦʥʥʽ ʪʝʩʪʠ, ʷʢʽ ʚʩʽ ʤʦʞʫʪʴ 

ʧʦʻʜʥʫʚʘʪʠʩʷ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʧʽʜʨʫʯʥʠʢʫ. 

ɺʽʥ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʻ ʪʘʢʠʭ ʚʠʜʽʚ: ʘ) ʝʣʝʢʪʨʦʥʥʘ ʚʝʨʩʽʷ ʜʨʫʢʦʚʘʥʦʛʦ ʚʠʜʘʥʥʷ, ʱʦ 

ʧʦʚʪʦʨʶʻ ʡʦʛʦ; ʙ) ʝʣʝʢʪʨʦʥʥʠʡ ʧʽʜʨʫʯʥʠʢ, ʱʦ ʥʝ ʤʘʻ ʜʨʫʢʦʚʘʥʠʭ ʘʥʘʣʦʛʽʚ; ʚ) 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʥʘʚʯʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʫ ʷʢʽʡ ʧʦʻʜʥʫʶʪʴʩʷ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʟʚʠʯʘʡʥʦʛʦ ʧʽʜʨʫʯʥʠʢʘ ï ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʩʧʠʩʢʠ ʣʽʪʝʨʘʪʫʨʠ, ʥʘʦʯʥʽʩʪʴ 

ʪʦʱʦ; ʛ) ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʧʦʩʽʙʥʠʢ; ʜ) ʤʽʩʪʠʪʴ ʧʨʦʛʨʘʤʫ, ʪʝʤʘʪʠʯʥʠʡ ʧʣʘʥ 

ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ; ʝ) ʢʦʥʢʨʝʪʥʽ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ ʟʘʥʷʪʴ; 

ʻ) ʧʣʘʥʠ ʽ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦ ʢʦʞʥʦʾ ʪʝʤʠ; ʞ) ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʦʚʽʜʢʦʚʦʾ 

ʩʠʩʪʝʤʠ ï ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ; ʟ) ʛʣʦʩʘʨʽʡ, ʚʠʪʷʛʠ ʟʽ ʟʚʠʯʘʡʥʠʭ ʧʽʜʨʫʯʥʠʢʽʚ; 

ʢ) ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʢʦʥʪʨʦʣʶʶʯʘ ʧʨʦʛʨʘʤʘ.  

ɼʦʮʽʣʴʥʦ ʧʨʦʻʢʪʫʚʘʪʠ ʪʘʢʽ ʚʠʜʠ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ 

ʧʦʩʽʙʥʠʢʽʚ: ʘ) ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʝʣʝʢʪʨʦʥʥʠʡ ʧʽʜʨʫʯʥʠʢ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʮʝʩ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʜʣʷ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ; ʙ) ʥʘʚʯʘʣʴʥʽ ʽ 

ʢʦʥʪʨʦʣʶʶʯʽ ʪʝʩʪʠ; ʚ) ʟʘʜʘʯʥʠʢʠ; ʛ) ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ ʩʠʩʪʝʤʠ ï

ʢʦʤʧʣʝʢʩ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ, ʱʦ 

ʢʝʨʫʚʘʣʠ ʧʨʦʮʝʩʦʤ ʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʽʚ ʜʣʷ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ.  

ʄʦʞʣʠʚʦʩʪʽ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʽ 

ʚʽʜ ʜʨʫʢʦʚʘʥʠʭ, ʘʜʞʝ ʥʘ ʦʩʥʦʚʽ ʤʫʣʴʪʠʤʝʜʽʘ ʚʦʥʠ ʦʙôʻʜʥʫʶʪʴ ʚ ʻʜʠʥʫ 

ʽʥʪʝʛʨʦʚʘʥʫ ʩʠʩʪʝʤʫ ʨʽʟʥʽ ʟʘ ʟʤʽʩʪʦʤ, ʧʨʠʟʥʘʯʝʥʥʷʤ, ʬʦʨʤʦʶ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ 

ʚʨʘʭʦʚʫʶʪʴ ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʜʣʷ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ. ɼʦʮʽʣʴʥʦ ʧʨʦʻʢʪʫʚʘʪʠ ʝʣʝʢʪʨʦʥʥʽ ʚʘʨʽʘʥʪʠ ʪʘʢʠʭ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʷʢ: ʢʦʤʧôʶʪʝʨʥʽ ʧʨʝʟʝʥʪʘʮʽʾ ʽʣʶʩʪʨʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ; ʝʣʝʢʪʨʦʥʥʽ 

ʩʣʦʚʥʠʢʠ ʽ ʧʽʜʨʫʯʥʠʢʠ; ʣʘʙʦʨʘʪʦʨʥʽ ʧʨʘʢʪʠʢʫʤʠ ʟ ʤʦʞʣʠʚʽʩʪʶ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ; ʧʨʦʛʨʘʤʠ-ʪʨʝʥʘʞʝʨʠ; ʪʝʩʪʦʚʽ ʩʠʩʪʝʤʠ; 

ʨʦʟʰʠʨʝʥʫ ʤʦʜʝʣʴ ʝʥʮʠʢʣʦʧʝʜʽʾ, ʷʢʘ ʤʘʻ ʬʦʪʦʛʨʘʬʽʾ, ʟʚʫʢʦʟʘʧʠʩ, ʤʫʟʠʯʥʠʡ 

ʩʫʧʨʦʚʽʜ, ʚʽʜʝʦ ʬʨʘʛʤʝʥʪʠ; ʢʦʤʧôʶʪʝʨʥʽ ʩʣʘʡʜ-ʬʽʣʴʤʠ. 

ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʥʘʟʚʝʤʦ: 

ʚʠʩʦʢʫ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʡ ʝʢʩʧʣʫʘʪʘʮʽʾ; ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʠʩʪʝʤʥʦʩʪʽ 

ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʫʥʢʮʽʾ ʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʧʨʦʮʝʩʽ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʜʣʷ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ.  

ʄʘʡʙʫʪʥʽ ʧʝʜʘʛʦʛʠ ʜʣʷ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜʛʦʪʦʚʢʠ ʰʚʠʜʰʝ ʟʘʩʚʦʶʶʪʴ ʤʘʪʝʨʽʘʣ ʽ ʤʝʭʘʥʽʟʤ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʢʘʟʦʢ ʽ ʘʣʛʦʨʠʪʤʽʚ, ʛʽʧʝʨʧʦʩʠʣʘʥʴ. ɺʦʥʠ 

ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʫ ʩʘʤʦʩʪʽʡʥʽʡ ʨʦʙʦʪʽ ʯʝʨʝʟ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʚʧʨʘʚ ʽ ʩʠʪʫʘʮʽʡʥʠʭ ʟʘʚʜʘʥʴ. ʇʝʨʝʚʘʛʦʶ ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ ʻ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʴ. ʆʜʥʘʢ, ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʽ ʟʘʩʦʙʠ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʜʣʷ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʥʝ ʤʦʞʫʪʴ ʟʘʤʽʥʠʪʠ 

ʚʠʢʣʘʜʘʯʘ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ, ʻ ʢʨʘʱʠʤ ʟʘ ʙʫʜʴ-ʷʢʽ ʟʘʩʦʙʠ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʜʣʷ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. 

ʋʩʽ ʧʨʠʥʮʠʧʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʥʦʚʠʭ ʟʘʩʦʙʽʚ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʜʣʷ 

ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʤʦʞʥʘ ʟʚʝʩʪʠ ʫ ʪʘʢʫ ʩʠʩʪʝʤʫ: ʘ) ʝʨʛʦʥʦʤʽʯʥʽ ï
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ʙʝʟʧʝʢʠ, ʥʘʜʽʡʥʦʩʪʽ, ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ʘʜʝʢʚʘʪʥʦʩʪʽ, ʭʨʦʥʦʤʝʪʨʠʯʥʦʾ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʝʩʪʝʪʠʯʥʦʩʪʽ; ʙ) ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʚʠʨʦʙʥʠʯʽ ï ʝʢʦʥʦʤʽʯʥʦʩʪʽ, 

ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ, ʫʥʽʬʽʢʘʮʽʾ ʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʧʘʪʝʥʪʥʦ-ʧʨʘʚʦʚʦʛʦ, ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ; ʚ) ʧʨʦʛʥʦʩʪʠʯʥʽ ï ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ 

ʜʦʩʷʛʥʝʥʴ ʚ ʛʘʣʫʟʽ ʨʦʟʨʦʙʢʠ ʟʘʩʦʙʽʚ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʜʣʷ ʟʘʢʣʘʜʽʚ 

ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. 
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ʋɼʂ 004.02 

ʃʝʤʝʰʢʦ ɸ.ɺ.,  

ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʽʥʞʝʥʝʨʽʾ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɻʘʣʝʪʘ ɺ.ʉ.,  

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʽʥʞʝʥʝʨʽʾ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

 

ʅʆʉɯɰ ɿɹɽʈɽɾɽʅʅʗ ɯʅʌʆʈʄɸʎɯɰ. ɿɹɽʈɽɾɽʅʅʗ ɯʅʌʆʈʄɸʎɯɰ ʅɸ 

ɼʆɺɻʆʊʈʀɺɸʃʀʁ ʇɽʈɯʆɼ ʏɸʉʋ 

 

ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʽʩʥʫʶʯʠʤʠ ʥʦʩʽʷʤʠ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʨʽʚʥʷʚʰʠ ʾʭ 

ʤʦʞʣʠʚʦʩʪʽ ʷʢ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʪʘʢ ʽ ʧʦ ʪʝʨʤʽʥʫ, ʟʘ ʷʢʠʡ ʪʦʡ ʯʠ 

ʽʥʰʠʡ ʥʦʩʽʡ ʟʙʝʨʝʞʝ ʟʘʧʠʩʘʥʫ ʥʘ ʥʴʦʤʫ ʽʥʬʦʨʤʘʮʽʶ ʢʨʘʱʝ ʪʘ ʥʘ ʜʦʚʛʠʡ ʪʝʨʤʽʥ. 

ʄʝʪʦʶ ʻ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʮʠʭ ʥʦʩʽʾʚ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʨʦʟʽʙʨʘʚʰʠ ʾʭ 

ʤʦʞʣʠʚʦʩʪʽ, ʥʘʜʘʪʠ ʧʨʷʤʫ ʚʽʜʧʦʚʽʜʴ ʱʦʜʦ ʢʨʘʱʦʛʦ ʥʦʩʽʷ, ʷʢʦʤʫ ʜʦʩʪʫʧʥʝ 

ʟʙʝʨʝʛʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʘʡʜʦʚʰʝ ʪʘ ʙʝʟ ʻʜʠʥʠʭ ʧʦʰʢʦʜʞʝʥʴ. 

 ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʤʠ ʧʦʩʪʽʡʥʦ ʧʝʨʝʙʫʚʘʻʤʦ ʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʦʛʦ ʨʦʜʫ ʝʣʝʢʪʨʦʥʥʽ ʧʨʠʩʪʨʦʾ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʷʢ ʽ 

ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʪʘʢ ʽ ʯʠʪʘʪʠ ʚʞʝ ʽʩʥʫʶʯʫ, ʧʦʜʝʢʫʜʠ ʟʙʝʨʽʛʘʶʯʠ ʾʾ. 

ɿ ʧʦʷʚʦʶ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʾ, ʦʙôʻʤʠ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʩʪʚʦʨʠʣʠ ʪʘʢʽ ʧʨʠʩʪʨʦʾ, 

ʧʝʨʝʙʽʣʴʰʫʻ ʚʩʶ ʽʩʥʫʶʯʫ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʙʫʣʘ ʜʦ ʧʦʷʚʠ ʮʠʬʨʠ. ʊʘʢʝ ʟʙʽʣʴʰʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʥʘʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʱʦ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʣʠ ʜʦʩʪʫʧʥʽ ʚʩʽʤ 

ʪʘ ʢʦʞʥʦʤʫ, ʙʝʟ ʚʠʢʣʶʯʝʥʴ. ʂʦʞʝʥ ʽʟ ʥʘʩ ʩʪʚʦʨʶʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʷʢ ʽ ʧʨʦʩʪʦ ʟ ʪʝʢʩʪʫ, ʪʘʢ ʽ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʤʝʜʽʘʢʦʥʪʝʥʪʫ, 

ʚʽʜʝʦʤʘʪʝʨʽʘʣʫ. 

ʅʝ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʩʪʚʦʨʝʥʘ, ʙʫʜʝ ʟʙʝʨʝʞʝʥʘ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʝʾ 

ʦʯʠʱʫʻʪʴʩʷ ʽʟ-ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʚʽʣʴʥʠʪʠ ʟʘʡʚʝ ʤʽʩʮʝ ʯʝʨʝʟ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʛʨʝʩ, ʱʦ ʟʫʤʦʚʣʶʻ ʚʝʣʠʢʠʡ ʧʨʠʨʽʩʪ ʫ ʦʙôʻʤʽ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʦʨʦʜʞʫʻ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʱʝ ʤʘʩʠʚʥʽʰʠʭ ʥʦʩʽʾʚ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʊʦʤʫ, ʟ ʥʝʚʝʣʠʢʠʤ 

ʧʨʦʤʽʞʢʦʤ ʯʘʩʫ, ʥʘʤ ʩʪʘʻ ʜʦʩʪʫʧʥʽʰʠʤ ʚʩʝ ʙʽʣʴʰʠʡ ʦʙôʻʤ ʪʘʢʠʭ ʥʦʩʽʾʚ ʟʘ ʤʝʥʰʫ 

ʮʽʥʫ ʟʘ 1 ɻɹ ʙʽʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɼʦ ʪʦʛʦ ʞ, ʢʨʽʤ ʚʽʜʩʽʶʚʘʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʥʝʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʩʪʘʻ 

ʧʦʪʨʽʙʥʠʤ ʟʙʝʨʝʞʝʥʥʷ ʚʘʞʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʩʽʤʘ ʩʠʣʘʤʠ.  ʆʩʢʽʣʴʢʠ ʧʦʪʽʢ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʙʫʚ ʚʞʝ ʩʪʚʦʨʝʥʠʡ ʪʘ ʩʪʚʦʨʶʻʪʴʩʷ ʚ ʮʝʡ ʤʦʤʝʥʪ, ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʟʙʝʨʝʞʝʥʠʡ ʧʦʚʥʽʩʪʶ, ʽ ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ ʽʥʬʦʨʤʘʮʽʾ, ʜʦ ʪʦʛʦ ʞ ʚʘʞʣʠʚʦʾ, 

ʧʦʰʢʦʜʞʫʻʪʴʩʷ ʯʠ ʧʦʚʥʽʩʪʶ ʟʥʠʢʘʻ.  

ʊʦʤʫ ʚ ʢʦʞʥʦʛʦ, ʭʪʦ ʧʦʪʨʝʙʫʻ ʟʙʝʨʝʛʪʠ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʥʘ 

ʯʘʩ ʾʾ ʤʦʞʣʠʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʠ ʜʦʚʽʯʥʦ, ʦʩʢʽʣʴʢʠ ʜʝʷʢʘ ʪʘʢʘ ʽʥʬʦʨʤʘʮʽʷ ʥʝʩʝ 

ʟʘ ʩʦʙʦʶ ʧʝʚʥʽ ʩʧʦʛʘʜʠ, ʷʢʽ ʥʽ ʚ ʷʢʦʤʫ ʨʘʟʽ ʥʝ ʤʦʞʥʘ ʚʪʨʘʪʠʪʠ, ʩʪʘʻ ʥʘ ʤʝʪʽ 

ʟʥʘʭʦʜʞʝʥʥʷ ʥʦʩʽʷ, ʱʦ ʥʘʡʢʨʘʱʝ ʟʙʝʨʝʞʝ ʮʶ ʽʥʬʦʨʤʘʮʽʶ. 

ʇʨʠ ʚʩʽʡ ʧʦʚʘʟʽ ʜʦ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʜʘʣʠ ʚʧʝʨʰʝ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʾʭ ʧʦʪʨʽʙʥʦ ʚʽʜʩʽʷʪʠ, ʦʩʢʽʣʴʢʠ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʚʞʝ ʚʪʨʘʪʠʣʠ 

ʘʢʪʫʘʣʴʥʽʩʪʴ, ʪʘ ʯʝʨʝʟ ʚʝʣʠʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʤʦʞʝ ʙʫʪʠ ʽ ʟʘʛʫʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ 
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ʾʭ ʟʯʠʪʫʚʘʥʥʷ ʫ ʨʘʟʽ ʪʠʭ ʯʠ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. ɼʦ ʪʘʢʠʭ ʥʦʩʽʾʚ ʚʽʜʥʦʩʷʪʴʩʷ, ʧʝʨʰ ʟʘ 

ʚʩʝ, ʧʝʨʬʦʢʘʨʪʠ, ʧʝʨʬʦʩʪʨʽʯʢʘ, ʤʘʛʥʽʪʥʘ ʩʪʨʽʯʢʘ. ʆʩʢʽʣʴʢʠ ʧʝʨʰʽ ʜʚʽ ʤʘʶʪʴ ʚʩʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʘʧʝʨʫ, ʱʦ ʥʝ ʻ ʧʨʠʢʣʘʜʦʤ ʜʦ ʜʦʚʛʦʚʽʯʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, 

ʘ ʪʨʝʪʷ: ʤʘʻ ʯʫʪʴ ʙʽʣʴʰʽ ʰʘʥʩʠ ʜʦ ʟʙʝʨʝʞʝʥʥʷ, ʘʣʝ ʪʝʞ ʬʽʟʠʯʥʦ ʥʝʜʦʩʢʦʥʘʣʘ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻ ʾʾ ʜʝʛʨʘʜʘʮʽʶ [1]. 

ɯʥʰʽ ʥʦʩʽʾ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʙʫʣʠ ʚʠʥʘʡʜʝʥʽ ʥʝ ʪʘʢ ʜʘʚʥʦ, ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ, ʘʣʝ ʟ ʜʝʷʢʠʤʠ ʥʶʘʥʩʘʤʠ.  

ʇʝʨʰʠʡ ʪʘʢʠʡ ʥʦʩʽʡ ʷʢ ʞʦʨʩʪʢʠʡ ʜʠʩʢ: ʤʦʞʝ ʥʘʜʘʪʠ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ 5-10 ʨʦʢʽʚ ʯʝʨʝʟ ʡʦʛʦ ʤʝʭʘʥʽʯʥʽ ʜʝʪʘʣʽ, ʱʦ ʟʥʦʰʫʶʪʴʩʷ ʥʘʚʽʪʴ ʧʨʠ 

ʾʭ ʥʝʚʠʢʦʨʠʩʪʘʥʥʽ (ʤʝʭʘʥʽʟʤ ʧʨʦʩʪʦʶʻ, ʤʦʞʣʠʚʠʡ ʟʙʽʡ ʫ ʨʦʙʦʪʽ ʧʽʩʣʷ 

ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʧʨʦʩʪʦʶ), ʘ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ (ʤʦʞʣʠʚʝ ʟʥʦʰʝʥʥʷ ʪʘ 

ʟʙʽʡ ʧʽʩʣʷ ʪʨʴʦʭ ʨʦʢʽʚ).  

ɼʦ ʪʦʛʦ ʞ, ʪʘʢʠʡ ʥʦʩʽʡ ʢʨʠʭʢʠʡ (ʣʶʙʘ ʚʽʙʨʘʮʽʷ ʯʠ ʧʦʰʪʦʚʭ ʩʧʨʠʯʠʥʝʥʝ ʜʦ 

ʧʦʚʥʦʛʦ ʚʠʭʦʜʫ ʥʦʩʽʷ) ʪʘ ʤʦʞʣʠʚʠʡ ʙʨʘʢ ʚʠʨʦʙʥʠʮʪʚʘ [2]. 

ɼʨʫʛʠʡ ʥʦʩʽʡ ʷʢ ʬʣʝʰ-ʧʘʤôʷʪʴ (USB ʥʘʢʦʧʠʯʫʚʘʯʽ, ʢʘʨʪʠ ʧʘʤôʷʪʽ, SSD): ʤʦʞʝ 

ʥʘʜʘʪʠ ʪʝʨʤʽʥ ʘʞ 10 ʨʦʢʽʚ ʪʘ ʙʽʣʴʰʝ, ʘʣʝ ʧʨʠ ʥʝʷʢʽʩʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʯʠ ʙʨʘʢʫ ï 

ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʧʦʰʢʦʜʞʝʥʘ ʽ ʥʘʟʘʚʞʜʠ ʚʪʨʘʯʝʥʘ ʽ ʫ ʧʝʨʰʠʡ ʨʽʢ 

ʢʦʨʠʩʪʫʚʘʥʥʷ. ʅʦʩʽʡ ʥʝ ʻ ʢʨʠʭʢʠʡ (ʚʠʪʨʠʤʫʻ ʧʘʜʽʥʥʷ). 

ʊʨʝʪʽʡ ʥʦʩʽʡ ʷʢ ʦʧʪʠʯʥʠʡ ʜʠʩʢ (CD, DVD, BluRay): ʥʘʧʨʦʪʠ, ʤʦʞʝ ʥʘʜʘʪʠ ʚʽʜ 

20 ʜʦ 100 ʨʦʢʽʚ ʜʣʷ CD; 20 ʜʦ 250 ʨʦʢʽʚ ʜʣʷ DVD ʽ BluRay. ʋ 2010 ʨ. ʙʫʣʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʠʩʢ M-DISK (ʷʢ DVD, ʪʘʢ ʽ BluRay) ʢʦʤʧʘʥʽʻʶ Millenniata, ʯʠʷ 

ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʥʘ ʜʘʥʦʤʫ ʥʦʩʽʻʚʽ ʽʥʬʦʨʤʘʮʽʶ ï ʘʞ ʜʦ 1000 ʨʦʢʽʚ. 

ʅʦʩʽʡ ʻ ʢʨʠʭʢʠʤ, ʙʦʾʪʴʩʷ ʧʨʷʤʦʛʦ  ʧʦʧʘʜʘʥʥʷ ʧʨʦʤʝʥʽʚ ʩʚʽʪʣʘ ʪʘ ʟʜʘʪʥʠʡ ʜʦ 

ʧʦʜʨʷʧʠʥ [3]. 

ʇʦʨʽʚʥʶʶʯʠ ʪʨʠ ʥʦʩʽʷ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʙʝʟ ʣʠʰʥʽʭ ʩʣʽʚ, ʦʧʪʠʯʥʽ ʜʠʩʢʠ 

ʥʘʡʙʽʣʴʰ ʪʨʠʚʘʣʽ ʜʦ ʟʙʝʨʝʞʝʥʥʷ ʥʘ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ, ʘʣʝ ʻ ʦʙʤʝʞʝʥʠʤʠ ʫ 

ʦʙôʻʤʽ ʽʥʬʦʨʤʘʮʽʾ (ʥʘʡʙʽʣʴʰʠʡ ï 125 ɻɹ ʜʣʷ BluRay) ʪʘ ʜʝʷʢʽ ʪʘʢʽ ʜʠʩʢʠ ʚʝʣʠʢʦʛʦ 

ʦʙôʻʤʫ ʙʫʜʫʪʴ ʟʥʘʯʥʦ ʜʦʨʦʛʠʤʠ.  

ʌʣʝʰ-ʧʘʤôʷʪʴ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʪʝʨʤʽʥ ʜʦ 10 ʨʦʢʽʚ ʪʘ ʙʽʣʴʰʝ, ʧʨʠ 

ʯʦʤʫ ʤʦʞʝ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ ʦʙôʻʤ (ʥʘʡʙʽʣʴʰʠʡ ï 16 ʊɹ ʜʣʷ SSD), 

ʘʣʝ ʟʘ ʧʦʪʨʽʙʥʦ ʟʥʘʯʥʦ ʟʘʧʣʘʪʠʪʠ.  

HDD, ʥʘʧʨʦʪʠ, ʻ ʦʜʠʥ ʽʟ ʥʦʩʽʾʚ, ʱʦ ʟʙʝʨʝʞʝ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʥʝʚʝʣʠʢʠʡ ʪʝʨʤʽʥ, 

ʘʣʝ ʤʦʞʝ ʚʤʽʱʫʚʘʪʠ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʦʙôʻʤ ʽʥʬʦʨʤʘʮʽʾ (ʥʘʡʙʽʣʴʰʠʡ ï 100 ʊɹ) ʽʟ 

ʚʩʽʭ ʽʩʥʫʶʯʠʭ ʥʦʩʽʾʚ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʗʢ ʚʠʩʥʦʚʦʢ, ʜʣʷ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ 

ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʘʪʠ ʦʧʪʠʯʥʽ ʜʠʩʢʠ, ʘʙʦ, ʷʢ ʙʫʣʦ 

ʧʝʨʝʚʽʨʝʥʦ ʥʘʰʠʤʠ ʧʨʝʜʢʘʤʠ, ʥʘʡʢʨʘʱʠʡ ʥʦʩʽʡ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ï ʚʠʩʽʢʪʠ 

ʥʘ ʩʪʽʥʘʭ ʧʦʨʽʜ, ʱʦ ʨʦʙʠʣʠ ʥʘʰʽ ʧʨʝʜʢʠ, ʪʘ ʱʦ çʜʦʞʠʣʦè ʜʦ ʥʘʰʠʭ ʯʘʩʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʋɼʂ 004.02 

ʃʝʤʝʰʢʦ ɸ.ɺ.,  

ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʽʥʞʝʥʝʨʽʾ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʂʽʨʶʰʠʥ ɺ.ʆ.,  

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʽʥʞʝʥʝʨʽʾ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

 

ʈɯɿʅʀʎʗ ʄɯɾ VPS-ʉɽʈɺɽʈʆʄ ʊɸ ʌɯɿʀʏʅʀʄ ʉɽʈɺɽʈʆʄ 

 

ɺʽʨʪʫʘʣʴʥʠʡ ʩʝʨʚʝʨ ï ʮʝ ʽʟʦʣʴʦʚʘʥʘ ʯʘʩʪʠʥʘ ʬʽʟʠʯʥʦʛʦ ʩʝʨʚʝʨʘ ʚʽʜ, ʷʢʦʛʦ 

ʯʘʩʪʠʥ ʤʦʞʝ ʙʫʪʠ ʢʽʣʴʢʘ, ʽ ʮʽ ʯʘʩʪʠʥʠ ʟʘʣʽʟʥʦʛʦ ʩʝʨʚʝʨʘ ʙʫʜʫʪʴ ʧʨʘʮʶʚʘʪʠ 

ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ.  

ʌʽʟʠʯʥʠʡ ʩʝʨʚʝʨ ï ʮʝ ʢʦʤʧôʶʪʝʨ, ʷʢʠʡ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʽʥʪʝʨʥʝʪʫ ʽ ʜʦ 

ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ, ʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʩʫʨʩʽʚ, ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʙʫʜʴ-ʷʢʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʨʦʟʤʽʱʘʻ ʩʘʡʪʠ ʽ ʜʦʜʘʪʢʠ, ʘʙʦ ʩʪʚʦʨʶʻ 

ʧʦʯʪʦʚʠʡ ʩʝʨʚʽʩ. 

ʆʧʠʩ ʨʽʟʥʠʮʽ ʤʽʞ VPS-ʩʝʨʚʝʨʦʤ ʪʘ ʬʽʟʠʯʥʠʤ ʩʝʨʚʝʨʦʤ. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ VPS 

ʭʦʩʪʠʥʛʫ ʽ ʚ ʙʽʟʥʝʩʽ. ɿʘ ʬʫʥʢʮʽʦʥʘʣʦʤ ʚʽʨʪʫʘʣʴʥʠʡ ʩʝʨʚʝʨ ʩʭʦʞʠʡ ʥʘ ʬʽʟʠʯʥʠʡ. 

ʊʽʣʴʢʠ ʫ ʚʠʧʘʜʢʫ ʟ ʬʽʟʠʯʥʠʤ ʩʝʨʚʝʨʦʤ ʫʩʽʤʘ ʨʝʩʫʨʩʘʤʠ ʨʦʟʧʦʨʷʜʞʘʻʪʴʩʷ ʦʜʠʥ 

ʢʦʨʠʩʪʫʚʘʯ.  

ʊʦʤʫ VPS-ʩʝʨʚʝʨ ʚʩʪʘʥʦʚʣʝʥʘ ʥʝ ʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʘ ʫ ʧʨʦʚʘʡʜʝʨʘ. ɯ ʚʦʜʥʦʯʘʩ 

VPS ʚʽʜʧʦʚʽʜʘʻ ʬʽʟʠʯʥʦʤʫ ʩʝʨʚʝʨʫ ʟʘ ʚʩʽʤʘ ʥʘʜʘʚʘʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. 

ʋʩʝʨʝʜʠʥʽ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʚʝʨʩʽʾ ʩʠʩʪʝʤʥʠʭ 

ʙʽʙʣʽʦʪʝʢ ʘʙʦ ʟʤʽʥʶʚʘʪʠ ʪʽ, ʱʦ ʽʩʥʫʶʪʴ.  

ɺ ʩʣʫʞʙʽ ʚʝʙʭʦʩʪʠʥʛʫ VPS ʟʙʝʨʽʛʘʻ ʚʩʽ ʜʘʥʽ ʪʘ ʬʘʡʣʠ ʚʝʙʩʘʡʪʫ ʥʘ ʚʽʨʪʫʘʣʴʥʦʤʫ 

ʧʨʠʚʘʪʥʦʤʫ ʩʝʨʚʝʨʽ. ʍʦʩʪʠʥʛ VPS ʻ ʽʜʝʘʣʴʥʠʤ ʧʦʩʝʨʝʜʥʠʢʦʤ ʤʽʞ ʩʧʽʣʴʥʠʤ ʽ 

ʚʠʜʽʣʝʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʚʝʙʭʦʩʪʠʥʛʫ.  

ʉʧʽʣʴʥʠʡ  ʚʝʙʭʦʩʪʠʥʛ ʥʘʜʘʻ ʧʨʦʩʪʽʨ ʪʘ ʨʝʩʫʨʩʠ, ʷʢʘ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʥʝʚʝʣʠʢʠʭ 

ʚʝʙʩʘʡʪʽʚ ʽ ʙʣʦʛʽʚ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʤʽʥʽʤʘʣʴʥʠʡ ʪʨʘʬʽʢ. ʉʧʽʣʴʥʠʡ ʚʝʙʭʦʩʪʠʥʛ 

ʷʚʣʷʻʪʴʩʷ ʙʶʜʞʝʪʥʦʶ ʧʦʩʣʫʛʦʶ.   

ɺʠʜʽʣʝʥʠʡ ʭʦʩʪʠʥʛ ʥʘʜʘʻ ʻʜʠʥʠʡ ʚʠʜʽʣʝʥʠʡ ʩʝʨʚʝʨ ʜʣʷ ʢʦʞʥʦʛʦ ʚʝʙʩʘʡʪʫ ʪʘ 

ʚʠʜʽʣʝʥʽ ʨʝʩʫʨʩʠ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʦʜʥʠʤ ʽʟ ʥʘʡʥʘʜʽʡʥʽʰʠʭ, ʙʝʟʧʝʯʥʽʰʠʭ ʽ 

ʦʨʽ̒ʥʪʦʚʘʥʠʭ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʽʰʝʥʴ ʚʝʙʭʦʩʪʠʥʛʫ.  

ʗʢ ʥʘʩʣʽʜʦʢ, ʚʽʥ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʝʣʠʢʠʭ ʚʝʙʩʘʡʪʽʚ ʽ ʢʦʤʧʘʥʽʡ, ʷʢʽ 

ʦʪʨʠʤʫʶʪʴ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʚʝʙʪʨʘʬʽʢʫ.  

VPS-ʭʦʩʪʠʥʛ ʟʙʝʨʽʛʘʻ ʚʩʽ ʜʘʥʽ ʪʘ ʬʘʡʣʠ ʩʘʡʪʫ ʥʘ ʦʜʥʦʤʫ ʩʝʨʚʝʨʽ ʪʘ ʚʠʜʽʣʷʻ 

ʦʢʨʝʤʠʡ ʚʽʨʪʫʘʣʴʥʠʡ ʧʨʠʚʘʪʥʠʡ ʩʝʨʚʝʨ ʽʟ ʚʠʜʽʣʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʢʦʞʥʦʛʦ 

ʚʝʙʩʘʡʪʫ ʟʘ ʜʦʩʪʫʧʥʦʶ ʮʽʥʦʶ, ʥʽʞ ʚʠʜʽʣʝʥʠʡ ʩʝʨʚʝʨ ʭʦʩʪʠʥʛʫ.  

VPS ʜʽʣʠʪʴ ʬʽʟʠʯʥʠʡ ʩʝʨʚʝʨ ʥʘ ʢʽʣʴʢʘ ʚʽʨʪʫʘʣʴʥʠʭ ʩʝʨʚʝʨʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʤʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʪʘʢʽ ʨʝʩʫʨʩʠ, ʷʢ ʷʜʨʘ ʧʨʦʮʝʩʦʨʘ ʪʘ ʦʧʝʨʘʪʠʚʥʘ ʧʘʤôʷʪʴ, ʽ 

ʟʘʧʫʩʢʘʪʠ ʚʣʘʩʥʫ ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ (ʆʉ).  

ʂʦʞʝʥ VPS ʽʟʦʣʴʦʚʘʥʠʡ ʚʽʜ ʽʥʰʦʛʦ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ,  ʽ 

ʜʦʟʚʦʣʷʻ ʡʦʤʫ ʣʝʛʢʦ ʦʙʨʦʙʣʷʪʠ ʜʘʥʽ ʪʘ ʟʘʧʫʩʢʘʪʠ ʧʨʦʛʨʘʤʠ ʥʘ ʩʚʦʾʡ ʥʝʟʘʣʝʞʥʽʡ 
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ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ. ɻʽʧʝʨʚʽʟʦʨ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʩʝʨʚʝʨʽ ʘʙʦ ʘʧʘʨʘʪʥʦʤʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʨʽʚʝʥʴ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʤʽʞ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ ʘʙʦ 

ʚʽʨʪʫʘʣʴʥʠʤʠ ʩʝʨʚʝʨʘʤʠ.  

ɺʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʦʪʨʠʤʫʶʪʴ ʨʝʩʫʨʩʠ, ʪʘʢʽ ʷʢ ʦʧʝʨʘʪʠʚʥʘ ʧʘʤôʷʪʴ ʽ ʜʠʩʢʦʚʠʡ 

ʧʨʦʩʪʽʨ, ʟ ʦʜʥʦʛʦ ʩʝʨʚʝʨʘ, ʥʝ ʧʝʨʝʨʠʚʘʶʯʠ ʨʦʙʦʪʫ ʽ ʥʝ ʩʧʽʣʢʫʶʯʠʩʴ ʟ ʽʥʰʠʭ 

ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʽʨʪʫʘʣʴʥʽ ʩʝʨʚʝʨʘ, ʥʝ ʟʘʣʝʞʘʪʴ ʦʜʠʥ ʚʽʜ 

ʦʜʥʦʛʦ, ʽ  ʚʩʝ ʦʜʥʦ ʙʫʜʫʪʴ ʦʪʨʠʤʫʶʪʴ ʨʝʩʫʨʩʠ ʟ ʦʜʥʦʛʦ ʧʫʣʫ ʩʝʨʚʝʨʽʚ.  

ɺʽʨʪʫʘʣʴʥʠʡ ʚʝʙʭʦʩʪʠʥʛ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽʷʭ, ʙʽʟʥʝʩ-

ʤʦʜʝʣʴ ʷʢʠʭ ʧʝʨʝʜʙʘʯʘʻ ʥʘʜʘʥʥʷ ʢʣʽʻʥʪʘʤ ʥʝʜʦʨʦʛʦʛʦ ʭʦʩʪʠʥʛʫ ʚʝʙʩʘʡʪʽʚ.  

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʚʝʙʩʘʡʪʽʚ ʢʣʽʻʥʪʽʚ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʨʦʟʤʽʱʝʥʦ ʥʘ ʩʧʽʣʴʥʠʭ 

ʩʝʨʚʝʨʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʛʦ ʭʦʩʪʠʥʛʫ. ɹʘʛʘʪʦ ʢʦʤʧʘʥʽʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʨʪʫʘʣʴʥʽ ʩʝʨʚʝʨʠ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʮʽʣʝʡ, ʷʢʱʦ ʻ ʪʝʭʥʦʣʦʛʽʯʥʘ 

ʯʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʘ ʧʨʠʯʠʥʘ ʜʣʷ ʨʦʙʦʪʠ ʢʽʣʴʢʦʭ ʦʢʨʝʤʠʭ ʚʝʙʩʘʡʪʽʚ, ʪʘʢʠʭ ʷʢ 

ʚʝʙʩʘʡʪ ʧʨʠʚʘʪʥʦʾ ʤʝʨʝʞʽ ʜʣʷ ʢʣʽʻʥʪʽʚ ʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʚʥʫʪʨʽʰʥʽʡ ʦʙʤʽʥ 

ʽʥʬʦʨʤʘʮʽʻʶ ʜʣʷ ʚʽʜʜʽʣʽʚ. 

ʆʪʞʝ, ʧʨʠʥʮʠʧ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʝʢʽʣʴʢʦʭ VPS ʥʘ ʦʜʥʦʤʫ ʬʽʟʠʯʥʦʤʫ ʩʝʨʚʝʨʽ 

ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʚʘʨʪʽʩʪʴ ʧʦʩʣʫʛʠ. ʇʨʠ ʮʴʦʤʫ ʢʦʨʠʩʪʫʚʘʯʽ VPS ʢʫʧʫʶʪʴ 

ʘʙʩʦʣʶʪʥʦ ʘʚʪʦʥʦʤʥʠʡ ʚʽʨʪʫʘʣʴʥʠʡ ʚʠʜʽʣʝʥʠʡ ʩʝʨʚʝʨ ʽ ʚʩʽ ʧʨʘʚʘ ʥʘ ʥʴʦʛʦ, ʪʘʢʠʤ 

ʯʠʥʦʤ ʦʪʨʠʤʫʶʯʠ ʙʽʣʴʰ ʧʦʚʥʠʡ ʜʦʩʪʫʧ ʽ ʥʝʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦ ʫʧʨʘʚʣʽʥʥʶ 

ʩʝʨʚʝʨʦʤ. 

ɺʽʨʪʫʘʣʴʥʠʡ ʩʝʨʚʝʨ ʜʦʟʚʦʣʷʶʪʴ ʟʘʧʫʩʢʘʪʠ ʧʨʦʛʨʘʤʠ ʥʝʟʘʣʝʞʥʦ ʥʘ ʢʦʞʥʽʡ ʆʉ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʽʣʴʰ ʰʚʠʜʢʫ ʪʘ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ. ɺʽʨʪʫʘʣʴʥʠʡ ʩʝʨʚʝʨ ʩʪʚʦʨʶʻ 

ʩʧʣʝʩʢ ʚʠʪʨʘʪ ʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʙʦʪʫ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʽ ʟʥʠʞʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʜʘʥʥʷ ʨʝʩʫʨʩʽʚ. ɺʽʨʪʫʘʣʽʟʘʮʽʷ ʩʝʨʚʝʨʘ ʥʘʜʘʻ ʧʘʨʘʤʝʪʨʠ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʪʘ ʘʨʭʽʚʫʚʘʥʥʷ, ʷʢʽ ʝʬʝʢʪʠʚʥʦ ʟʘʭʠʱʘʪʠʤʫʪʴ ʜʘʥʽ ʧʽʜ ʯʘʩ 

ʘʪʘʢ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʽʟ ʤʽʥʽʤʘʣʴʥʠʤ ʯʘʩʦʤ ʧʨʦʩʪʦʶ. 

ɺ ʘʨʭʽʪʝʢʪʫʨʽ ʚʝʙʩʘʡʪʫ ʥʝʤʘʻ ʧʨʦʙʣʝʤ ʟ ʙʝʟʧʝʢʦʶ, ʾʭ ʟôʻʜʥʫʻ ʚ ʻʜʠʥʠʡ ʩʝʨʚʝʨ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʛʦ ʭʦʩʪʠʥʛʫ, ʱʦ ʟʤʝʥʰʫʻ ʥʘʢʣʘʜʘʥʥʷ ʚʠʪʨʘʪ 

ʥʘ ʢʝʨʫʚʘʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʘʮʽʾ, ʽ ʢʽʣʴʢʽʩʪʴ ʦʢʨʝʤʠʭ ʩʝʨʚʝʨʽʚ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʙʽʟʥʝʩʫ.  

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʷʢʱʦ ʚʝʙʩʘʡʪ 

ʦʙʨʦʙʣʷʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʽ ʙʽʟʥʝʩ ʧʦʪʨʝʙʫʻ ʰʚʠʜʢʦʛʦ ʤʘʩʰʪʘʙʫʚʘʥʥʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1.VPS-ʩʝʨʚʝʨ. URL: https://uk.wikipedia.org/wiki/ɺʽʨʪʫʘʣʴʥʠʡ_ʚʠʜʽʣʝʥʠʡ_ 

ʩʝʨʚʝʨ.  

2. ʈʽʟʥʠʮʷ ʤʽʞ VPS-ʩʝʨʚʝʨʦʤ ʪʘ ʬʽʟʠʯʥʠʤ ʩʝʨʚʝʨʦʤ. URL: https://hostiq. 

ua/ukr/info/what-is-vps/?gad=1&gclid=CjwKCAjw0ZiiBhBKEiwA4PT9z6NY3ru6E 

qSVR PegzQcn4u_ub2ZGyTQorpetkzYyqM0I4-NmfpQzKRoCD4wQAvD_BwE. 

3. ʌʽʟʠʯʥʠʡ ʩʝʨʚʝʨ. URL: https://hyperhost.ua/info/uk/vidileniy-fizichniy-server-

v-detalyakh-pro-dediki. 

4. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ VPS ʭʦʩʪʠʥʛ ʽ ʚ ʙʽʟʥʝʩʽ. URL: https://geekflare.com/virtual-

server/ 
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ʋɼʂ 005.74 

ʃʦʜʠʛʽʥ ɸ.ʆ.,  

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʥʘʫʢ ʌʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʪʘ ʤʘʪʝʤʘʪʠʢʠ ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ,  

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ɻʣʫʰʘʢ ʆ.ʄ., 

ʢ.ʧʝʜ.ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʥʘʫʢ ʌʘʢʫʣʴʪʝʪʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʘʪʝʤʘʪʠʢʠ ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ,  

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

 

ʍʄɸʈʅɯ ʆɹʏʀʉʃɽʅʅʗ ʊɸ ɰʍ ʂʃɸʉʀʌɯʂɸʎɯʗ 

 

ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ï ʮʝ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʟʤʽʥʶʻ ʧʽʜʭʽʜ ʜʦ ʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʜʦʟʚʦʣʷʶʯʠ ʢʦʤʧʘʥʽʷʤ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷʤ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʧʦʢʨʘʱʠʪʠ ʰʚʠʜʢʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ 

ʥʠʭ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ. 

ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ï ʮʝ ʟʘʛʘʣʴʥʠʡ ʪʝʨʤʽʥ ʜʣʷ ʚʩʴʦʛʦ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʥʘʜʘʥʥʷ 

ʨʦʟʤʽʱʝʥʠʭ ʧʦʩʣʫʛ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ.  

ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʧʨʘʮʶʶʪʴ, ʜʦʟʚʦʣʷʶʯʠ ʢʣʽʻʥʪʩʴʢʠʤ ʧʨʠʩʪʨʦʷʤ 

ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʽ ʭʤʘʨʥʠʭ ʧʨʦʛʨʘʤ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʽʟ ʚʽʜʜʘʣʝʥʠʭ 

ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʽʚ, ʙʘʟ ʜʘʥʠʭ ʽ ʢʦʤʧôʶʪʝʨʽʚ.  

ʇʽʜʢʣʶʯʝʥʥʷ ʜʦ ɯʥʪʝʨʥʝʪ-ʤʝʨʝʞʽ ʟôʻʜʥʫʻ ʟʦʚʥʽʰʥʶ ʯʘʩʪʠʥʫ, ʷʢʘ ʚʢʣʶʯʘʻ 

ʢʣʽʻʥʪʩʴʢʠʡ ʧʨʠʩʪʨʽʡ, ʙʨʘʫʟʝʨ, ʤʝʨʝʞʫ ʪʘ ʭʤʘʨʥʽ ʧʨʦʛʨʘʤʥʽ ʜʦʜʘʪʢʠ, ʽʟ 

ʩʝʨʚʝʨʥʦʶ ʯʘʩʪʠʥʦʶ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʘʟ ʜʘʥʠʭ, ʩʝʨʚʝʨʽʚ ʽ ʢʦʤʧôʶʪʝʨʽʚ.  

ɺʥʫʪʨʽʰʥʷ ʯʘʩʪʠʥʘ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʨʝʧʦʟʠʪʦʨʽʡ, ʜʝ ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʘʥʽ, ʜʦ ʷʢʠʭ 

ʤʘʻ ʜʦʩʪʫʧ ʟʦʚʥʽʰʥʷ ʯʘʩʪʠʥʘ. 

ɿʚôʷʟʦʢ ʤʽʞ ʬʨʦʥʪ- ʪʘ ʙʝʢ-ʝʥʜʦʤ ʥʘʣʘʛʦʜʞʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʩʝʨʚʝʨʫ.  

ɺʽʥ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʧʨʦʪʦʢʦʣʠ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡ ʧʨʦʤʽʞʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʢʝʨʫʚʘʥʥʷ ʟôʻʜʥʘʥʥʷʤ ʤʽʞ ʨʽʟʥʠʤʠ ʢʣʽʻʥʪʩʴʢʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʪʘ ʭʤʘʨʥʠʤʠ 

ʩʝʨʚʝʨʘʤʠ.  

ʗʢ ʧʨʘʚʠʣʦ, ʽʩʥʫʻ ʚʠʜʽʣʝʥʠʡ ʩʝʨʚʝʨ ʜʣʷ ʢʦʞʥʦʾ ʦʢʨʝʤʦʾ ʧʨʦʛʨʘʤʠ ʘʙʦ ʨʦʙʦʯʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ 

ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ.  

ɺʽʨʪʫʘʣʽʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʘʙʩʪʨʘʛʫʚʘʪʠ ʪʘ ʥʘʜʘʚʘʪʠ ʩʝʨʚʽʩʠ ʪʘ ʙʘʟʦʚʽ ʭʤʘʨʥʽ 

ʩʠʩʪʝʤʠ ʚ ʣʦʛʽʯʥʽ ʩʫʪʥʦʩʪʽ, ʷʢʽ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʟʘʧʠʪʫʚʘʪʠ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ.  

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʩʫʧʫʪʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʢʝʩʪʨʫʚʘʥʥʷ ʥʘʜʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʣʷ ʥʘʜʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʧʽʜʢʣʶʯʝʥʥʷ ʩʣʫʞʙ ʽ 

ʨʦʟʛʦʨʪʘʥʥʷ ʨʦʙʦʯʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʙʝʟ ʧʨʷʤʦʛʦ ʚʪʨʫʯʘʥʥʷ ɯʊ-ʧʝʨʩʦʥʘʣʫ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
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ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ ʟʘʛʘʣʴʥʽ ʢʘʪʝʛʦʨʽʾ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ 

ʘʙʦ ʬʦʨʤʠ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ: 

1. IaaS (ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʧʦʩʣʫʛʘ)  

ʇʦʩʪʘʯʘʣʴʥʠʢʠ IaaS, ʪʘʢʽ ʷʢ Amazon Web Services (AWS), ʥʘʜʘʶʪʴ ʝʢʟʝʤʧʣʷʨ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ ʪʘ ʩʭʦʚʠʱʝ, ʘ ʪʘʢʦʞ ʽʥʪʝʨʬʝʡʩʠ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ (API), ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʝʨʝʥʦʩʠʪʠ ʨʦʙʦʯʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʽʨʪʫʘʣʴʥʫ ʤʘʰʠʥʫ (VM).  

ʂʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʚʠʜʽʣʝʥʠʡ ʦʙʩʷʛ ʧʘʤôʷʪʽ ʪʘ ʤʦʞʫʪʴ ʟʘʧʫʩʢʘʪʠ, ʟʫʧʠʥʷʪʠ, 

ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʽ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥʫ ʤʘʰʠʥʫ ʪʘ ʩʭʦʚʠʱʝ ʟʘ ʙʘʞʘʥʥʷʤ.  

ʇʦʩʪʘʯʘʣʴʥʠʢʠ IaaS ʧʨʦʧʦʥʫʶʪʴ ʤʘʣʽ, ʩʝʨʝʜʥʽ, ʚʝʣʠʢʽ, ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʽ 

ʝʢʟʝʤʧʣʷʨʠ, ʦʧʪʠʤʽʟʦʚʘʥʽ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʧʘʤôʷʪʽ ʘʙʦ ʧʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʝʥʴ, ʚ 

ʜʦʜʘʪʢʫ ʜʦ ʤʦʞʣʠʚʦʩʪʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʝʢʟʝʤʧʣʷʨʽʚ ʜʣʷ ʨʽʟʥʠʭ ʧʦʪʨʝʙ ʫ ʨʦʙʦʯʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ.  

ʍʤʘʨʥʘ ʤʦʜʝʣʴ IaaS ʥʘʡʙʽʣʴʰ ʥʘʙʣʠʞʝʥʘ ʜʦ ʚʽʜʜʘʣʝʥʦʛʦ ʮʝʥʪʨʫ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ ʜʣʷ ʙʽʟʥʝʩ-ʢʦʨʠʩʪʫʚʘʯʽʚ. 

2. PaaS (ʧʣʘʪʬʦʨʤʘ ʷʢ ʧʦʩʣʫʛʘ)  

ʋ ʤʦʜʝʣʽ PaaS ʭʤʘʨʥʽ ʧʦʩʪʘʯʘʣʴʥʠʢʠ ʨʦʟʤʽʱʫʶʪʴ ʽʥʩʪʨʫʤʝʥʪʠ ʨʦʟʨʦʙʢʠ ʥʘ 

ʩʚʦʾʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ.  

ʂʦʨʠʩʪʫʚʘʯʽ ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʮʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʟʘ 

ʜʦʧʦʤʦʛʦʶ API, ʚʝʙ-ʧʦʨʪʘʣʽʚ ʘʙʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʣʶʟʫ.  

PaaS ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʽ 

ʙʘʛʘʪʦ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʨʦʟʤʽʱʫʶʪʴ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʩʣʷ ʡʦʛʦ ʨʦʟʨʦʙʢʠ.  

ʇʦʰʠʨʝʥʽ ʧʨʦʜʫʢʪʠ PaaS ʚʢʣʶʯʘʶʪʴ ʧʣʘʪʬʦʨʤʫ Lightning ʚʽʜ Salesforce, AWS 

Elastic Beanstalk ʽ Google App Engine. 

3. SaaS (ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʧʦʩʣʫʛʘ)  

SaaS ï ʮʝ ʤʦʜʝʣʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ; 

ʮʽ ʧʨʦʛʨʘʤʠ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ ʚʝʙʩʣʫʞʙʘʤʠ.  

ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʧʨʦʛʨʘʤ ʽ ʧʦʩʣʫʛ SaaS ʟ ʙʫʜʴ-ʷʢʦʛʦ 

ʤʽʩʮʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ ʘʙʦ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʷʢʠʡ ʤʘʻ ʜʦʩʪʫʧ ʜʦ 

ɯʥʪʝʨʥʝʪʫ.  

ʋ ʤʦʜʝʣʽ SaaS ʢʦʨʠʩʪʫʚʘʯʽ ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʙʘʟ ʜʘʥʠʭ.  

ʆʜʥʠʤ ʽʟ ʧʦʰʠʨʝʥʠʭ ʧʨʠʢʣʘʜʽʚ ʧʨʦʛʨʘʤʠ SaaS ʻ Microsoft 365 ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʩʣʫʞʙʠ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ [1].  

ʋʟʘʛʘʣʴʥʝʥʠʡ ʧʦʜʽʣ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣ.1.  

 

ʊʘʙʣʠʮʷ 1. ʂʘʪʝʛʦʨʽʾ ʪʨʴʦʭ ʩʝʨʚʽʩʽʚ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

 IaaS PaaS SaaS 

1 2 3 4 

ʅʘʟʚʘ 

ʘʥʛʣʽʡʩʴʢʦʶ 

 

Infrastructure as a 

service 

Platform as a 

service 

Software as a serfice 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1 

 

1 2 3 4 

ʅʘʟʚʘ 

ʫʢʨʘʾʥʩʴʢʦʶ 

ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʷʢ ʧʦʩʣʫʛʘ 

 

ʇʣʘʪʬʦʨʤʘ ʷʢ 

ʧʦʩʣʫʛʘ 

ʇɿ ʷʢ ʧʦʩʣʫʛʘ 

ʆʧʠʩ ʢʘʪʝʛʦʨʽʾ ʄʦʜʝʣʴ, ʫ ʷʢʽʡ 

ʩʪʦʨʦʥʥʽʡ 

ʧʦʩʪʘʯʘʣʴʥʠʢ 

ʨʦʟʤʽʱʫʻ ʩʝʨʚʝʨ, 

ʩʭʦʚʠʱʝ ʪʘ ʽʥʰʽ 

ʚʽʨʪʫʘʣʴʥʽ 

ʨʝʩʫʨʩʠ ʡ ʨʦʙʠʪʴ 

ʾʭ ʜʦʩʪʫʧʥʠʤʠ 

ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ 

ʄʦʜʝʣʴ, ʫ ʷʢʽʡ 

ʩʪʦʨʦʥʥʽʡ 

ʧʦʩʪʘʯʘʣʴʥʠʢ 

ʨʦʟʤʽʱʫʻ 

ʧʣʘʪʬʦʨʤʠ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʡ 

ʨʦʙʠʪʴ ʾʭ 

ʜʦʩʪʫʧʥʠʤʠ ʯʝʨʝʟ 

ɯʥʪʝʨʥʝʪ 

 

ʄʦʜʝʣʴ, ʫ ʷʢʽʡ 

ʩʪʦʨʦʥʥʽʡ 

ʧʦʩʪʘʯʘʣʴʥʠʢ 

ʨʦʟʤʽʱʫʻ 

ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʡ 

ʨʦʙʠʪʴ  ʡʦʛʦ 

ʜʦʩʪʫʧʥʠʤʠ ʯʝʨʝʟ 

ɯʥʪʝʨʥʝʪ 

ʇʨʠʢʣʘʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

AWS, Microsoft 

Azure, Google 

Compute Engine 

 

Heroku, Google 

App Engine, AWS 

Salesforce, 

NetSuite, Concur 

 

ʆʪʞʝ, ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʫʯʘʩʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʝʧʦʭʠ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ, ʦʙʨʦʙʣʷʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ 

ʦʙʩʷʛʠ ʜʘʥʠʭ.  

ɿʘʨʘʟ ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʙʽʟʥʝʩʫ ʪʘ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʦʢʨʝʤʘ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʢʦʤʝʨʮʽʾ, ʤʝʜʠʯʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ, 

ʬʽʥʘʥʩʘʭ ʪʘ ʽʥʰʽʡ ʩʬʝʨʘʭ.  

ʆʩʢʽʣʴʢʠ ʪʝʭʥʦʣʦʛʽʾ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ, ʱʦ ʭʤʘʨʥʽ 

ʦʙʯʠʩʣʝʥʥʷ ʙʫʜʫʪʴ ʧʨʦʜʦʚʞʫʚʘʪʠ ʚʽʜʽʛʨʘʚʘʪʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʦʜʘʣʴʰʦʤʫ 

ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʙʽʟʥʝʩʫ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʋɼʂ 004.942 

ʄʘʨʯʝʥʢʦ ɺ.ɸ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʘʚʛʦʨʦʜʥʽʡ ɺ.ɺ., 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʄɽʊʆɼ ʇʆɹʋɼʆɺʀ ʎʀʌʈʆɺʆɰ ʄʆɼɽʃɯ ɼʃʗ ʂɸʈʊʋɺɸʅʅʗ 

ɻɯʈʉʔʂʀʍ ʇʆʈɯɼ 

ɺʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʩʴʦʛʦʜʥʽ ʻ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʤʝʪʦʶ 

ʢʘʨʪʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟʘ ʾʭ ʛʫʩʪʠʥʥʠʤʠ ʪʘ ʤʘʛʥʽʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦ ʚʠʨʽʰʫʚʘʪʠ ʧʦʩʪʘʚʣʝʥʽ ʟʘʚʜʘʥʥʷ, ʟʦʢʨʝʤʘ ï ʚʠʨʽʰʫʚʘʪʠ 

ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʚʝʢʪʦʨʽʚ ʽʥʜʫʢʦʚʘʥʦʾ ʪʘ ʟʘʣʠʰʢʦʚʦʾ ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟʘ ʜʘʥʠʤʠ ʤʘʛʥʽʪʦʨʦʟʚʽʜʢʠ ʜʣʷ ʧʦʰʫʢʫ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ (ʪʝʦʨʝʪʠʯʥʦʾ, 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ) ʧʣʦʱʽ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʤʘʛʥʽʪʥʽ ʘʙʦ ʛʨʘʚʽʪʘʮʽʡʥʽ 

ʤʦʜʝʣʴʥʽ ʧʦʣʷ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʣʠ ʤʘʛʥʽʪʥʠʤ ʘʙʦ ʛʨʘʚʽʤʝʪʨʠʯʥʠʤ ʧʦʣʷʤ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ ʦʪʨʠʤʘʥʘ ʤʦʜʝʣʴ ʤʘʻ ʙʫʪʠ ʪʦʪʦʞʥʦʶ ʛʝʦʣʦʛʽʯʥʽʡ 

ʙʫʜʦʚ ̔ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ. ʊʦʙʪʦ ʱʽʣʴʥʽʩʥʽ ʪʘ ʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʞʥʦʛʦ 

ʙʣʦʢʫ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʤʘʶʪʴ ʙʫʪʠ ʪʦʪʦʞʥʽ ʽʩʪʠʥʥʠʤ. 

ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʜʦ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ  ̒ʚʠʙʽʨ ʤʝʪʦʜ ʧʽʜʙʦʨʫ. 

ʄʝʪʦʜʠ ʧʽʜʙʦʨʫ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʨʽʰʝʥʥʽ ʧʨʷʤʠʭ ʪʘ ʟʚʦʨʦʪʥʠʭ ʟʘʚʜʘʥʴ ʛʨʘʚʽ- ʪʘ 

ʤʘʛʥʽʪʦʨʦʟʚʽʜʢʠ. ɺʠʭʽʜʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʟʨʦʙʢʠ ʘʣʛʦʨʠʪʤʽʚ ʧʨʦʛʨʘʤ ʻ ʚʨʘʭʫʚʘʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤ ʛʝʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ, ʩʠʩʪʝʤ ʨʦʟʚʽʜʢʠ ʪʘ ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʩʧʦʩʦʙʽʚ ʘʧʨʦʢʩʠʤʘʮʽʾ ʦʙ'ʻʢʪʽʚ ʜʦ ʩʫʢʫʧʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʪʽʣ, ʽ ʥʘʚʽʪʴ ʤʘʢʩʠʤʘʣʴʥʘ 

ʧʨʦʩʪʦʪʘ ʟʘʜʘʥʥʷ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ. 

ʗʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ ʨʦʙʽʪ, ʛʝʦʣʦʛʽʯʥʽ ʦʙ'ʻʢʪʠ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʦ ʘʧʨʦʢʩʠʤʫʚʘʪʠ 

ʩʫʢʫʧʥʦʩʪʷʤʠ ʧʘʨʘʣʝʣʝʧʽʧʝʜʽʚ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʦʧʘʜʘʥʥʷʤ ʽ ʧʨʦʩʪʷʛʘʥʥʷʤ 

ʟʙʫʜʞʫʚʘʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ. ʅʘ ʨʠʩʫʥʢʫ 1 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʫʜʥʠʭ ʪʽʣ 

ʧʘʨʘʣʝʣʝʧʽʧʝʜʘʤʠ. 

 

 
 

ʈʠʩ. 1. ʉʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʫʜʥʠʭ ʪʽʣ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘʤʠ 

ɺʽʜʦʤʦ, ʱʦ ʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʫʜʴ-ʷʢʦʛʦ ʟʙʫʜʞʫʚʘʣʴʥʦʛʦ ʦʙ'ʻʢʪʘ ʤʘʡʞʝ 

ʟʘʚʞʜʠ ʻ ʥʝʦʜʥʦʨʽʜʥʠʤʠ ʽ ʷʢ ʙʠ ʜʝʪʘʣʴʥʦ ʚʦʥʠ ʥʝ ʚʠʚʯʘʣʠʩʷ, ʚʘʞʢʦ ʚʽʜʪʚʦʨʠʪʠ 
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ʢʘʨʪʠʥʫ ʾʭ ʨʦʟʧʦʜʽʣʫ ʧʦ ʚʩʴʦʤʫ ʦʙ'ʻʢʪʫ. ʊʦʤʫ ʚ ʟʘʣʠʰʢʦʚʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ 

ʽʩʥʫʶʪʴ ʧʨʠʧʫʱʝʥʥʷ, ʟʫʤʦʚʣʝʥʽ ʥʝʪʦʯʥʠʤ ʚʨʘʭʫʚʘʥʥʷʤ ʭʘʨʘʢʪʝʨʫ ʨʦʟʧʦʜʽʣʫ 

ʤʘʛʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘ ʦʙʩʷʛʦʤ ʦʙ'ʻʢʪʘ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʮʷ 

ʧʦʤʠʣʢʘ ʙʫʣʘ ʥʝʩʫʪʪʻʚʦʶ, ʥʝʦʙʭʽʜʥʦ ʧʨʠ ʥʘʜʽʣʝʥʥʽ ʤʦʜʝʣʽ ʤʘʛʥʽʪʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʽʜʽʙʨʘʪʠ ʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʣʷ ʟʙʫʜʞʫʚʘʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ. ɺʝʣʠʯʠʥʘ ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ J ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʙʨʘʥʘ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʦʙʫʤʦʚʣʝʥʠʡ ʥʝʶ ʤʘʛʥʽʪʥʠʡ ʤʦʤʝʥʪ ʄ ʜʦʨʽʚʥʶʚʘʚ ʽʩʪʠʥʥʦʤʫ 

ʤʦʤʝʥʪʫ ʄʽʩʪ, ʷʢʠʡ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟ ʚʠʨʘʟʫ: 

ὓ̨ ̒̓ὠὐ ὠὐ Ễ ὠὐ 

ʜʝ ὠ ὠ Ễ ὠ ὠ ï ʦʙʩʷʛ ʦʙ'ʻʢʪʘ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ. 

ʊʦʜʽ  ὓ ὓ̨ ̒̓  ʘʙʦ  ὠὐ ὠὐ ὠὐ Ễ ὠὐ   ̔

ὐ
ὠὐ ὠὐ Ễ ὠὐ

ὠ
 

ɺʝʣʠʯʠʥʘ J, ʚʠʟʥʘʯʝʥʘ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ, ʻ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʶ, ʜʝ ʚ ʷʢʦʩʪʽ ʚʘʛʠ 

ʚʠʩʪʫʧʘʶʪʴ ʦʙʩʷʛʠ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʦʙ'ʻʢʪʘ, ʱʦ ʤʘʶʪʴ ʦʜʥʦʨʽʜʥʫ ʥʘʤʘʛʥʽʯʝʥʽʩʪʴ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʾ ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ ʩʫʪʪʻʚʦʾ 

ʧʦʤʠʣʢʠ ʚ ʟʘʣʠʰʢʦʚʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ. 

ʆʪʨʠʤʘʥʥʷ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʾ ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ ʧʦʨʽʜ ʽ ʨʫʜ ʟʘ ʜʘʥʠʤʠ 

ʚʠʤʽʨʶʚʘʥʴ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʨʘʟʢʽʚ ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʽ ʪʨʫʜʥʦʱʽ, ʦʩʢʽʣʴʢʠ 

ʟʘʟʚʠʯʘʡ ʩʢʣʘʜʥʦ ʨʦʟʜʽʣʠʪʠ ʧʦʨʦʜʠ ʪʘ ʨʫʜʠ ʥʘ ʤʘʛʥʽʪʥʽ ʪʘ ʥʝʤʘʛʥʽʪʥʽ ʨʽʟʥʠʮʽ ʽ, 

ʪʠʤ ʙʽʣʴʰʝ, ʥʘʜʽʡʥʦ ʚʩʪʘʥʦʚʠʪʠ ʤʝʞʽ ʾʭ ʧʦʰʠʨʝʥʥʷ. ʆʜʥʘʢ ʜʣʷ ʜʝʷʢʠʭ ʧʨʦʩʪʠʭ 

ʟʘ ʙʫʜʦʚʦʶ ʦʙ'ʻʢʪʽʚ, ʱʦ ʦʙʫʨʶʶʪʴʩʷ, ʤʦʞʥʘ ʧʨʠʙʣʠʟʥʦ ʦʪʨʠʤʘʪʠ ʚʝʣʠʯʠʥʫ 

ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʾ (ʝʬʝʢʪʠʚʥʦʾ) ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ ʟʘ ʜʘʥʠʤʠ ʚʠʤʽʨʶʚʘʥʴ ʤʘʛʥʽʪʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʨʘʟʢʽʚ ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʽ ʪʨʫʜʥʦʱʽ. ʆʜʥʘʢ, ʜʣʷ ʜʝʷʢʠʭ ʧʨʦʩʪʠʭ ʟʘ 

ʙʫʜʦʚʦʶ ʦʙ'ʻʢʪʽʚ, ʱʦ ʦʙʫʨʶʶʪʴ, ʤʦʞʥʘ ʧʨʠʙʣʠʟʥʦ ʦʪʨʠʤʘʪʠ ʚʝʣʠʯʠʥʫ 

ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʾ (ʝʬʝʢʪʠʚʥʦʾ) ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ ʟʘ ʜʘʥʠʤʠ ʚʠʤʽʨʶʚʘʥʴ ʤʘʛʥʽʪʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʨʘʟʢʽʚ ʟʘ ʤʝʪʦʜʦʤ, ʚʠʢʣʘʜʝʥʠʤ ʚʠʱʝ ʚ ʮʴʦʤʫ ʧʘʨʘʛʨʘʬʽ. ʆʯʝʚʠʜʥʦ, 

ʙʽʣʴʰ ʥʘʜʽʡʥʠʤ ʩʧʦʩʦʙʦʤ ʦʪʨʠʤʘʥʥʷ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʾ (ʝʬʝʢʪʠʚʥʦʾ) 

ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʤʝʪʦʜ ʧʽʜʙʦʨʫ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ 

ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ. 

ʋ ʨʝʟʫʣʴʪʘʪ ̔ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ GeoLab, ʱʦ ʜʦʟʚʦʣʷʻ ʢʘʨʪʫʚʘʪʠ 

ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʚ ʾʭʥʴʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʟʘʣʷʛʘʥʥʽ ʥʝ ʪʽʣʴʢʠ ʥʘ ʦʩʥʦʚʽ ʦʙʯʠʩʣʝʥʥʷ 

ʱʽʣʴʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ, ʘ ʡ ʧʦʜʽʣʫ ʝʬʝʢʪʠʚʥʦʾ ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ ʥʘ 

ʚʝʢʪʦʨʠ ʽʥʜʫʢʪʠʚʥʦʾ ʪʘ ʟʘʣʠʰʢʦʚʦʾ ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ. ʊʘʢʠʡ ʧʦʜʽʣ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦ ʚʠʚʯʘʪʠ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʽ ʝʣʝʤʝʥʪʠ ʟʝʤʥʦʾ ʢʦʨʠ, 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʚʠʷʚʣʷʪʠ ʪʠʧʠ ʧʦʨʽʜ: ʽʥʪʨʫʟʠʚʥʽ, ʝʬʫʟʠʚʥʽ ʪʘ ʦʩʘʜʦʚʽ, ʪʘ 

ʚʠʟʥʘʯʘʪʠ ʛʝʥʝʪʠʯʥʠʡ ʟʚ'ʷʟʦʢ ʰʫʢʘʥʠʭ ʨʦʜʦʚʠʱ ʽʟ ʮʠʤʠ ʪʠʧʘʤʠ ʧʦʨʽʜ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Hubbert M.K. A line-integral method of computing the gravimetric effects of two-

dimensional masses.  Geophysics, 2014. Vol.13. P.245-249. 

2. Kogbetlian E.G Qantitave interpretation of magnetic and gravitational anomalies. 

Geophisics, 2019. Vol. 9. No4. P. 463-493. 
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ʄʘʰʢʽʥʘ ɯ.ɺ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʥʘʫʢ ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤʝʥʽ ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ, 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɼʫʙʦʚʝʮʴ ʈ.ɸ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʥʘʫʢ ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɹʦʨʠʩʘ 

ɻʨʽʥʯʝʥʢʘ,  

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʃɸʊʌʆʈʄʀ POWER APPS ʋ ɹɯɿʅɽʉɯ 

 

ʆʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʩʫʯʘʩʥʽ ʫʤʦʚʠ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʰʚʠʜʢʦ ʟʤʽʥʶʻʪʴʩʷ ʽ 

ʚʠʤʘʛʘʻ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʶ 

ʜʽʷʣʴʥʽʩʪʶ, ʚʠʢʦʨʠʩʪʘʥʥʷ  ʽʥʩʪʨʫʤʝʥʪʽʚ Power Apps ʻ ʘʢʪʫʘʣʴʥʠʤ,  ʚʘʞʣʠʚʠʤ ʧʨʠ 

ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʙʽʟʥʝʩʫ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʫʤʽʞʥʠʭ 

ʧʨʦʮʝʩʽʚ.  

ʉʪʚʦʨʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʾ ʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ, ʾʭ 

ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʟʙʽʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʠʩʪʫʚʘʯʽʚ-ʢʣʽʻʥʪʽʚ ʪʘ ʘʥʘʣʽʟ ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʯʥʠʭ ʛʨʦʰʦʚʠʭ ʟʘʪʨʘʪ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʽʻʾ 

ʧʣʘʪʬʦʨʤʠ ʚ ʥʘʙʦʨʽ ʟ ʽʥʰʠʤʠ ʧʨʦʜʫʢʪʘʤʠ Microsoft. 

ɿʘʚʜʘʥʥʷʤ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʜʦʜʘʪʢʽʚ ʪʘ ʦʧʠʩ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ 

ʨʦʟʰʠʨʶʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʧʘʣʽʪʨʫ ʧʣʘʪʬʦʨʤʠ Power Apps ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʘʚʜʘʥʥʷ. 

Power Apps ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ, ʷʢ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ 

ʜʦʜʘʪʢʽʚ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ. 

ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʩʪʚʦʨʶʚʘʪʠ ʜʦʜʘʪʢʠ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ ʟʘʥʘʜʪʦ  ʩʢʣʘʜʥʠʭ ʜʣʷ ʚʽʟʫʘʣʴʥʦʛʦ 

ʩʪʚʦʨʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ.  

Power Apps ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʜʦʜʘʪʢʽʚ, ʥʘʧʨʠʢʣʘʜ 

ʜʦʜʘʪʢʫ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ, ʘʥʘʣʽʪʠʢʠ, ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ 

ʪʘ ʽʥ. [1]. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ Power Apps ʻ ʪʝ, ʱʦ ʚʽʥ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ 

ʨʦʟʨʦʙʣʷʪʠ ʪʘ ʚʠʧʫʩʢʘʪʠ ʜʦʜʘʪʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʦʪʨʝʙʠ 

ʙʽʟʥʝʩʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

ʂʨʽʤ ʪʦʛʦ, Power Apps ʻ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʤʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ 

ʧʦʣʝʛʰʫʻ ʚʠʚʯʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ.  

Power Apps ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʽʥʪʝʛʨʫʶʪʴʩʷ ʟ ʽʥʰʠʤʠ 

ʩʣʫʞʙʘʤʠ ʪʘ ʧʨʦʛʨʘʤʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʨʽʟʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʩʠʩʪʝʤʘʤʠ.  

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ Power Apps ʚ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʭ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ 

ʜʦʩʪʫʧ ʜʦ ʧʝʚʥʠʭ ʧʨʦʜʫʢʪʽʚ Microsoft. 
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ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ Power Apps ʻ ʣʽʥʽʡʢʘ 

ʧʨʦʜʫʢʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʚ Microsoft Dynamics 365.   

Dynamics 365 ʷʚʣʷʻ ʩʦʙʦʶ ʽʥʪʝʛʨʦʚʘʥʫ ʧʣʘʪʬʦʨʤʫ ʫʧʨʘʚʣʽʥʥʷ ʽ ʚʟʘʻʤʦʜʽʻʶ ʟ 

ʢʣʽʻʥʪʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʢʣʽʻʥʪʽʚ ʪʘ ʤʦʞʣʠʚʽʩʪʴ 

ʘʥʘʣʽʟʫʚʘʪʠ ʾʭʥʽ ʧʦʪʨʝʙʠ [2]. 

 ʉʪʨʽʯʢʘ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʦʟʚʦʣʠʪʴ, ʥʘʧʨʠʢʣʘʜ, ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʫʪʠʥʥʽ 

ʟʘʜʘʯʽ ʪʘʢʽ ʷʢ ʦʙʨʦʙʢʘ ʟʘʤʦʚʣʝʥʴ, ʨʘʭʫʥʢʽʚ-ʬʘʢʪʫʨ ʪʘ ʽʥʰʠʭ ʧʨʦʮʝʩʽʚ, ʘʙʦ ʞ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʜʫʣʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, ʬʽʢʩʫʚʘʪʠ ʽ ʢʝʨʫʚʘʪʠ ʧʨʦʢ̒ʪʘʤʠ 

ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʣʘʥʫʚʘʥʥʷ, ʙʶʜʞʝʪʫʚʘʥʥʷ ʪʘ ʚʠʢʦʥʘʥʥʷ. 

ʑʝ ʦʜʥʠʤ ʧʨʦʜʫʢʪʦʤ Microsoft, ʟ ʷʢʠʤ Power Apps ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ 

ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʭ, ʻ Microsoft Power BI.  

Power BI ï ʮʝ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʣʷʪʠ ʪʝʥʜʝʥʮʽʾ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ Power BI ʪʽʩʥʦ ʧʦʚôʷʟʘʥʦ ʟ ʤʘʩʠʚʘʤʠ ʜʘʥʠʭ, ʷʢʽ ʣʝʛʢʦ 

ʽʤʧʣʝʤʝʥʪʫʚʘʪʠ ʟ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʬʦʨʤʘʤʠ ʚʚʦʜʫ ʜʘʥʠʭ ʚ Power Apps.  

ʊʠʧʦʚʠʤ ʧʨʠʢʣʘʜʦʤ ʤʦʞʝ ʙʫʪʠ ʤʦʥʽʪʦʨʠʥʛ ʛʨʘʬʽʢʫ ʟʤʽʥʠ ʙʶʜʞʝʪʥʦʾ ʜʦʣʽ 

ʢʦʤʧʘʥʽʾ ʧʨʠ ʧʨʠʜʙʘʥʥʽ ʧʦʢʫʧʮʷʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʪʦʚʘʨʽʚ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ.    

Microsoft SharePoint ʪʘʢʦʞ ʻ ʚʘʞʣʠʚʠʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ Power 

Apps ʫ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʭ.  

SharePoint ï ʮʝ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʦʢʫʤʝʥʪʘʤʠ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʜʽʣʠʪʠʩʷ ʜʘʥʠʤʠ ʪʘ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʥʠʤʠ [3]. 

ʇʣʘʪʬʦʨʤʘ ʥʘʜʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ ʜʣʷ  ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʧʣʘʥʫ, ʨʦʟʧʦʜʽʣʝʥʥʷ 

ʽ ʬʽʣʴʪʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʯʠ ʜʦʢʫʤʝʥʪʽʚ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ Power Apps.  

ʉʪʚʦʨʝʥʥʷ ʩʧʠʩʢʫ ʟʘʚʜʘʥʴ, ʘʙʦ  ʩʧʠʩʢʫ ʟʘʪʚʝʨʜʞʝʥʥʷ ʨʦʙʦʯʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʢʝʨʽʚʥʠʮʪʚʫ ʧʨʠʟʥʘʯʘʪʠ ʟʘʚʜʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʷʪʠ ʾʭ ʩʪʘʥ.  

ʉʧʠʩʦʢ ʟʘʚʜʘʥʴ ʤʦʞʝ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʠʡ ʟ Microsoft Teams, ʱʦ ʜʦʟʚʦʣʷʻ 

ʢʦʤʘʥʜʽ ʚʟʘʻʤʦʜʽʷʪʠ ʪʘ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ Microsoft Power Apps. URL: https://learn.microsoft.com/uk-

ua/power-apps/. 

2. ɼʦʢʫʤʝʥʪʘʮʽʷ ʜʦ Microsoft Dynamics 365. URL: 

https://learn.microsoft.com/uk-ua/dynamics365/. 

3. SharePoint and OneDrive documentation. URL: https://learn.microsoft.com/uk-

ua/sharepoint/. 

 

  

https://learn.microsoft.com/uk-ua/power-apps/
https://learn.microsoft.com/uk-ua/power-apps/
https://learn.microsoft.com/uk-ua/dynamics365/
https://learn.microsoft.com/uk-ua/sharepoint/
https://learn.microsoft.com/uk-ua/sharepoint/
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ʋɼʂ 004.77 

ʄʘʰʢʽʥʘ ɯ.ɺ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʥʘʫʢ ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤʝʥʽ ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʉʪʘʨʫʭ ɭ.ʆ.,  

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʥʘʫʢ ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɹʦʨʠʩʘ 

ɻʨʽʥʯʝʥʢʘ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʇʈʆɻʈɸʄʀ ʂɽʈʋɺɸʅʅʗ ʇʈʆɽʂʊɸʄʀ ɼʃʗ ʇʆɹʋɼʆɺʀ 

ɯʅɼʀɺɯɼʋɸʃʔʅʀʍ ʇʃɸʅɯɺ 

ʅʘʨʘʟʽ ʪʝʤʧ ʞʠʪʪʷ ʙʫʜʴ-ʷʢʦʾ ʣʶʜʠʥʠ ʻ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ ʰʚʠʜʢʠʤ, ʥʽʞ ʩʦʪʥʽ, ʯʠ 

ʥʘʚʽʪʴ ʜʝʩʷʪʢʠ ʨʦʢʽʚ ʪʦʤʫ. ʎʽʣʢʦʤ ʤʦʞʥʘ ʧʦʛʦʜʠʪʠʩʷ ʟ ʧʨʦʬʝʩʦʨʢʦʶ 

ʢʦʤʧ'ʶʪʝʨʥʠʭ ʥʘʫʢ ʋʥʽʚʝʨʩʠʪʝʪʫ ɽʣʦʥʘ (ʉʐɸ) ʄʝʛʘʥ ʉʢʚʝʘʨ ʫ ʪʦʤʫ, ʱʦ ʮʝ 

ʟʫʤʦʚʣʝʥʦ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʜʽʟʥʘʚʘʪʠʩʷ ʧʨʦ ʧʝʚʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʟʘ ʣʽʯʝʥʽ ʩʝʢʫʥʜʠ [4].  

ʎʷ ʦʩʦʙʣʠʚʽʩʪʴ ʥʦʚʦʛʦ ʩʪʠʣʶ ʞʠʪʪʷ ʟʫʤʦʚʣʶʻ ʧʝʚʥʽ ʧʨʦʙʣʝʤʠ, ʟ ʷʢʠʤʠ 

ʩʪʠʢʘʶʪʴʩʷ ʣʶʜʠ ʩʴʦʛʦʜʝʥʥʷ. ʆʜʥʘ ʟ ʥʠʭ ï ʨʝʛʫʣʶʚʘʥʥʷ ʚʣʘʩʥʦʛʦ ʯʘʩʫ.  

ʅʘʜ ʧʨʦʙʣʝʤʘʤʠ ʪʘʢʦʛʦ ʧʣʘʥʫ ʧʨʘʮʶʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʥʝ ʪʽʣʴʢʠ ʩʦʮʽʦ-

ʛʫʤʘʥʽʪʘʨʥʠʭ, ʘ ʡ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ, ʦʩʢʽʣʴʢʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʩʠʩʪʝʤʠ ʚ ʝʧʦʭʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʰʘʣʝʥʠʭ ʪʝʤʧʽʚ ʦʙʤʽʥʫ 

ʽʥʬʦʨʤʘʮʽʻʶ ʧʦʢʣʠʢʘʥʽ ʜʦʧʦʤʘʛʘʪʠ ʨʝʛʫʣʶʚʘʪʠ ʛʨʘʬʽʢʠ ʪʘ ʧʨʦʮʝʩʠ ʚ ʝʢʦʥʦʤʽʮʽ, 

ʦʩʚʽʪʽ, ʥʘʫʮʽ ʪʘ ʪʨʘʥʩʧʦʨʪʽ. 

ɼʝʷʢʽ ʣʶʜʠ ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʚʦʶ ʨʦʙʦʪʫ ʪʘʢ, ʱʦ ʚʦʥʠ 

ʚʩʪʠʛʘʶʪʴ ʰʚʠʜʢʦ ʽ ʷʢʽʩʥʦ ʚʠʢʦʥʘʪʠ ʫʩʽ ʧʦʩʪʘʚʣʝʥʽ ʟʘʜʘʯʽ. ʆʜʥʘʢ ʽʩʥʫʻ ʽ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʱʦ ʮʴʦʛʦ ʟʨʦʙʠʪʠ ʥʝ ʤʦʞʝ. ʉʘʤʝ ʪʦʤʫ ʽʩʥʫʶʪʴ ʟʘʩʪʦʩʫʥʢʠ ʜʣʷ 

ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʫ.  

ʋ ʮʴʦʤʫ ʤʘʪʝʨʽʘʣʽ ʟʜʽʡʩʥʝʥʦ ʩʧʨʦʙʫ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʜʝʷʢʽ ʟ ʪʘʢʠʭ ʫʪʠʣʽʪ, ʘʙʠ 

ʚʠ̫ʚʠʪʠ ʪʝʥʜʝʥʮʽʾ ʫ ʮʴʦʤʫ ʩʝʛʤʝʥʪʽ ʨʠʥʢʫ ʟʘʩʪʦʩʫʥʢʽʚ ʪʘ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʤʦʞʫʪʴ 

ʧʨʦʛʨʘʤʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, ʷʢʠʭ ʥʘ ʨʠʥʢʫ ʜʦʚʦʣʽ ʙʘʛʘʪʦ, ʜʦʧʦʤʘʛʘʪʠ 

ʣʶʜʷʤ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʤʝʥʝʜʞʤʝʥʪʫ ʧʨʦʝʢʪʽʚ ï JIRA, Click-up, 

Monday.com, nTask.  

ʎʽ ʧʨʦʛʨʘʤʠ ʦʙʨʘʥʽ ʜʣʷ ʦʛʣʷʜʫ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʻ ʜʦʚʦʣʽ ʧʦʧʫʣʷʨʥʠʤʠ ʩʝʨʝʜ 

ʚʝʣʠʢʠʭ ʢʦʨʧʦʨʘʮʽʡ, ʪʘʢʠʭ ʷʢ Coca Cola, LIONSGATE, Uber, Samsung, 

Booking.com, NASA, Opel, IBM, Google, Wallmart ʪʦʱʦ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʽʙʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚ ʷʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʜʦʚʦʣʽ ʧʨʦʩʪʦ ï ʧʦ ʩʫʪʽ, ʧʣʘʥʠ ʣʶʜʠʥʠ ʤʦʞʥʘ 

ʧʦʜʽʣʷʪʠ ʥʘ ʧʨʦʻʢʪʠ ʟ ʢʦʤʘʥʜʦʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʽʻʾ ʣʶʜʠʥʠ. 

JIRA ï ʰʠʨʦʢʦ ʚʞʠʚʘʥʠʡ ʧʨʦʜʫʢʪ ʥʘ ʙʘʛʘʪʴʦʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ [3]. ʄʘʻ ʩʠʩʪʝʤʫ 

ʩʢʨʘʤ-ʙʦʨʜʽʚ, ʩʠʩʪʝʤʫ ʟʚʽʪʥʦʩʪʽ, ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʝʚʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʽʥʪʝʛʨʘʮʽʶ ʟ ʙʘʛʘʪʴʤʘ ʽʥʰʠʤʠ ʟʘʩʪʦʩʫʥʢʘʤʠ.  

ʊʘʢʦʞ JIRA ʤʘʻ ʩʠʩʪʝʤʫ ʰʘʙʣʦʥʽʚ ʜʣʷ ʰʚʠʜʢʦʛʦ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ 

ʜʦʰʦʢ. ʎʷ ʧʣʘʪʬʦʨʤʘ ʪʘʢʦʞ ʤʘʻ ʩʠʩʪʝʤʫ ʙʘʛ-ʪʨʝʢʽʥʛʫ, DevOps ʫʪʠʣʽʪʠ ʪʘ ʽʥʰʽ 

ʜʦʜʘʪʢʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʦʙʘʯʠʪʠ ʩʪʨʫʢʪʫʨʫ ʧʨʦʝʢʪʫ ʟ ʨʽʟʥʠʭ ʨʘʢʫʨʩʽʚ. 
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ɺʝʙ-ʜʦʜʘʪʦʢ Click-up ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ [2]. ʄʘʻ 

ʬʫʥʢʮʽʦʥʘʣ, ʥʘʮʽʣʝʥʠʡ ʥʘ ʨʽʟʥʽ ʢʦʨʠʩʪʫʚʘʮʴʢʽ ʨʦʣʽ ʪʘ ʤʘʻ ʽʻʨʘʨʭʽʶ ʨʦʙʦʯʦʛʦ 

ʧʨʦʩʪʦʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʚʦʶ ʨʦʙʦʪʫ ʪʘ ʨʦʟʜʽʣʷʪʠ 

ʧʨʦʝʢʪʠ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ.  

ɹʘʛʘʪʦ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʧʽʚʧʨʘʮʽ ʟ ʽʥʰʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ï ʜʦʰʢʠ ʪʘ ʯʘʪʠ ï 

ʩʧʨʦʱʫʶʪʴ ʩʧʽʣʢʫʚʘʥʥʷ ʚʩʝʨʝʜʠʥʽ ʢʦʤʘʥʜʠ. ɿʘʚʜʷʢʠ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʦʧʮʽʡ 

ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ (ʜʦʰʢʠ, ʘʥʘʣʽʪʠʯʥʽ ʜʽʘʛʨʘʤʠ), ʽʥʩʪʨʫʤʝʥʪʽʚ ʢʝʨʫʚʘʥʥʷ 

ʩʢʨʘʤ ʪʘ ʽʥ. ʮʷ ʧʣʘʪʬʦʨʤʘ ʜʽʡʩʥʦ ʻ ʧʦʪʫʞʥʦʶ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ. 

ʅʘʩʪʫʧʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ï Monday.com, ʱʝ ʦʜʠʥ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʧʽʚʧʨʘʮʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘʜ ʩʧʽʣʴʥʠʤ ʧʨʦʝʢʪʦʤ [5]. ʄʘʻ ʙʘʛʘʪʦ ʥʘʣʘʰʪʫʚʘʥʴ ʪʘ ʚʙʫʜʦʚʘʥʠʭ 

ʜʦʜʘʪʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʩʪʘʥ ʨʦʙʦʪʠ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʜʦʜʘʚʘʪʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʧʨʦʮʝʩʠ. ʄʘʻ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʜʣʷ ʨʽʟʥʦʛʦ ʚʠʜʫ ʨʦʙʦʪʫ ï ʙʫʜʴ ʪʦ 

ʫʧʨʘʚʣʽʥʥʷ, ʧʨʦʜʘʞ ʘʙʦ ʨʦʟʨʦʙʢʘ. ʄʘʻ ʚʠʩʦʢʫ ʽʥʪʝʛʨʦʚʘʥʽʩʪʴ ʟ ʽʥʰʠʤʠ 

ʜʦʜʘʪʢʘʤʠ ʪʘ ʜʦʟʚʦʣʷʻ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ. 

nTask ʜʫʞʝ ʩʭʦʞʘ ʥʘ ʧʦʧʝʨʝʜʥʽ ʧʣʘʪʬʦʨʤʠ. ʎʝ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʧʨʠʟʥʘʯʝʥʠʡ 

ʜʣʷ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ [1]. ɿʘʩʪʦʩʫʥʦʢ ʜʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʨʽʟʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʢʝʨʫʚʘʥʥʷ ʧʨʦʝʢʪʘʤʠ ʪʘ ʢʦʤʘʥʜʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʜʽʘʛʨʘʤʠ ɻʘʥʪʘ, ʢʘʥʙʘʥ, 

ʚʽʜʩʪʝʞʝʥʥʷ ʯʘʩʫ, ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ, ʪʦʱʦ. 

ʗʢ ʙʘʯʠʤʦ, ʧʨʦʛʨʘʤʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʙʽʣʴʰ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʨʦʙʦʪʫ ʚ 

ʢʦʤʘʥʜʽ, ʤʘʶʪʴ ʩʧʝʮʠʬʽʯʥʠʡ ʜʣʷ ʮʴʦʛʦ ʬʫʥʢʮʽʦʥʘʣ ʪʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʥʘʣʘʰʪʫʚʘʥʴ ʪʘ ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ.  

ʊʘʢʽ ʧʨʦʛʨʘʤʠ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʧʦʨʷʜʢʫ ʜʣʷ 

ʢʝʨʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʤʠ ʧʣʘʥʘʤʠ, ʦʜʥʘʢ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʥʠʤʠ ʜʣʷ 

ʦʩʚʦʻʥʥʷ ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʽʡ ʣʶʜʠʥʽ ʯʝʨʝʟ ʩʧʝʮʠʬʽʢʫ ʧʨʦʧʠʩʘʥʠʭ ʧʨʦʮʝʩʽʚ.  

ɺʝʣʠʢʘ ʯʘʩʪʢʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʩʪʦ ʥʝ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʟʘʜʘʯ.  

ʅʘʧʨʠʢʣʘʜ, ʚʙʫʜʦʚʘʥʽ ʯʘʪʠ ʯʠ ʩʠʩʪʝʤʘ ʨʦʣʝʡ ʧʨʦʩʪʦ ʥʝ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʫʯʘʩʥʠʢ ʪʽʣʴʢʠ ʦʜʠʥ.   

ʆʪʞʝ, ʤʦʞʝʤʦ ʩʢʘʟʘʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤ ʢʝʨʫʚʘʥʥʷ ʧʨʦʝʢʪʘʤʠ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʣʘʥʽʚ ʤʦʞʣʠʚʦ, ʦʜʥʘʢ ʥʝ ʻ ʝʬʝʢʪʠʚʥʠʤ. 
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ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʘʜʝʨʝʡ ʇ.ɺ., 

ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ, 

ʂʇɯ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʘʜʝʨʝʡ ʅ.ʄ., 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʂʇɯ 

ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʅʝʬʴʦʜʦʚʘ ɻ.ɼ., 

ʢ.ʬ.-ʤ.ʥ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʪʝʦʨʽʾ 

ʡʤʦʚʽʨʥʦʩʪʝʡ, ʂʇɯ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʊʢʘʯʝʥʢʦ ɸ. ɺ., 

ʩʪʫʜʝʥʪʢʘ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʂʇɯ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ,  

ʤ.ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɯʄɽʈʉʀɺʅɯ ʊɽʍʅʆʃʆɻɯɰ ʅɸɺʏɸʅʅʗ 

ʉʝʨʝʜ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʪʨʝʥʜʽʚ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʻ eLearning, Video-

Assisted Learning, Artificial  Intelligence, Learning Analytics, Gamification, Big Date, 

VR and AR, Social Media In Learning. çɿʥʘʭʦʜʠʪʠʩʴ ʫ ʪʨʝʥʜʽè ʦʟʥʘʯʘʻ ʚʦʣʦʜʽʪʠ 

ʦʩʪʘʥʥʽʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ ʜʘʥʦʾ ʩʬʝʨʠ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʨʽʰʝʥʴ ʚ ʦʩʚʽʪʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʘʢʪʠʢʘ 

Edtech, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʰʣʷʭʦʤ 

ʩʪʚʦʨʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʢʝʨʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, 

ʨʝʩʫʨʩʘʤʠ ʪʦʱʦ [1]. 

ʅʘʩʣʽʜʢʦʤ ʤʦʜʝʨʥʽʟʘʮʽʾ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʩʬʝʨʠ ʩʪʘʣʘ ʪʝʨʤʽʥʦʚʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ 

ʧʦʰʫʢʫ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʜʘʯʽ ʪʘ ʟʘʩʚʦʻʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʊʦʤʫ ʥʘ ʧʝʨʰʝ ʤʽʩʮʝ ʚ ʦʩʚʽʪʥʽʡ ʩʬʝʨʽ ʚʠʭʦʜʠʪʴ ʮʠʬʨʦʚʽʟʘʮʽʷ, ʷʢʘ  ʧʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ  ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʟ ʜʦʧʦʤʽʞʥʦʾ ʣʘʥʢʠ ʥʘ ʨʝʘʣʴʥʠʡ ʪʘ ʦʜʠʥ ʟ 

ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ [2, 3]. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʚʽʟʫʘʣʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʜʘʪʠ 

ʥʝʝʬʝʢʪʠʚʥʽʰʽ ʨʝʟʫʣʴʪʘʪʠ, ʮʝ ʻ ʚʘʞʣʠʚʠʤ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʜʝ ʧʝʨʝʚʘʞʘʻ 

ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ.  

ʆʪʨʠʤʘʪʠ ʜʘʥʽ ʤʦʞʣʠʚʦ ʥʘʡʰʚʠʜʰʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʜʘʥʠʭ ï 

ʥʘʡʧʦʪʫʞʥʽʰʠʡ ʽʥʩʪʨʫʤʝʥʪ ʫ ʥʘʚʯʘʥʥʽ.  

ɯʥʪʝʥʩʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʟʫʘʣʽʟʘʮʽʶ, ʚʠʢʣʘʜʘʯ ʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʰʚʠʜʢʦ ʪʘ 

ʷʢʽʩʥʦ ʜʦʥʝʩʪʠ ʥʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʩʪʘʥʦʚʣʝʥʽ ʪʝʨʤʽʥʠ, ʧʨʠ ʮʴʦʤʫ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʪ ʘ ʨʦʟʰʠʨʶʻʪʴʩʷ ʦʙʩʷʛ ʟʘʩʚʦʻʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ, ʘʥʘʣʽʟ 

ʪʘ ʧʦʰʠʨʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ, ʾʭ ʦʩʤʠʩʣʝʥʥʷ (ʨʠʩ.1). 

ʇʨʠ ʧʨʦʮʝʩʘʭ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʜʥʠʤʠ ʟ ʦʩʥʦʚʥʠʭ ʩʫʯʘʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʻ 

ʽʤʝʨʩʠʚʥʽ (ʘʥʛʣ. immersive ï ʟʘʥʫʨʶʚʘʪʠ) ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʜʦʧʦʚʥʝʥʦʾ (AR) ʽ ʚʽʨʪʫʘʣʴʥʦʾ (VR) ʨʝʘʣʴʥʦʩʪʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʘʜʘʻ ʰʠʨʦʢʽ 
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ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʪʫʜʝʥʪʘ ʥʘ ʧʨʝʜʤʝʪʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʥʫʨʝʥʥʷ ʫ 

ʚʽʨʪʫʘʣʴʥʠʡ ʩʚʽʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 
ʈʠʩ. 1. ɺʽʟʫʘʣʽʟʘʮʽʷ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

 

ʇʽʜʭʽʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʤʘʻ ʷʢ 

ʪʝʦʨʝʪʠʯʥʠʡ, ʪʘʢ ʽ ʧʨʠʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ.  

ʊʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʦʙˇʨʫʥʪʦʚʫʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ ʤʝʪʦʜʫ ʫ 

ʧʨʦʬʝʩʽʡʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʩʪʫʜʝʥʪʽʚ [2].  

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ: ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʪʘ ʚʠʢʦʥʘʥʥʽ ʟʘʚʜʘʥʴ ʩʪʫʜʝʥʪʠ ʩʪʚʦʨʶʶʪʴ ʮʠʬʨʦʚʽ ʨʦʙʦʪʠ, ʦʪʨʠʤʘʥʽ 

ʥʠʤʠ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫʶʪʴʩʷ ʪʘ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʨʦʛʨʘʤ, ʩʪʫʜʝʥʪʠ ʧʨʦʚʦʜʷʪʴ ʩʘʤʦʘʥʘʣʽʟ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ, ʩʧʦʩʪʝʨʽʛʘʶʯʠ ʟʘ 

ʧʨʦʮʝʩʦʤ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ, ʧʨʠ ʮʴʦʤʫ ʧʨʦʭʦʜʠʪʴ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʟʘʚʜʘʥʴ, ʱʦ 

ʚʠʢʦʥʫʶʪʴʩʷ. ʋʩʽ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʠ ʚʠʢʦʥʫʶʪʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʫʯʘʩʥʽ  

ʝʣʝʢʪʨʦʥʥʽ ʩʝʨʚʽʩʠ.   

ɺʧʨʘʚʠ ʡ ʟʘʚʜʘʥʥʷ, ʚʠʢʦʥʘʥʽ ʚ ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʘʢʪʠʚʽʟʫʶʪʴ ʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ 

ʩʪʫʜʝʥʪʘ, ʧʦʣʽʧʰʫʶʪʴ ʧʨʦʮʝʩ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ.  

ʋʤʽʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʽ ʤʝʪʦʜʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʩʠʪʫʘʮʽʡ 

ʪʘ ʩʧʦʩʪʝʨʝʞʣʠʚʽʩʪʴ ʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ï ʧʝʨʰʽ ʦʟʥʘʢʠ ʥʘʙʫʪʪʷ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʜʦʩʚʽʜʫ.  

ʗʢ ʨʝʟʫʣʴʪʘʪ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʠʭ ʧʝʨʰʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪʠ 2-ʛʦ 

ʢʫʨʩʫ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʄʝʥʝʜʞʤʝʥʪè ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɹʦʨʠʩʘ 

ɻʨʽʥʯʝʥʢʘ ʥʘʜʘʶʪʴ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʝʨʰʦʢʫʨʩʥʠʢʘʤ ʫ ʚʠʛʣʷʜʽ ʚʽʟʫʘʣʴʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʩʝʨʚʽʩʽʚ ʽʥʬʦʛʨʘʬʽʢʠ (ʨʠʩ.2). 

ɺʠʷʚʣʝʥʦ, ʱʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ ʥʝʦʙʭʽʜʥʠʤʠ ʻ ʥʘʩʪʫʧʥʽ ʫʤʦʚʠ: ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʥʘʚʠʯʦʢ 

ʩʪʫʜʝʥʪʽʚ ʚ ʛʘʣʫʟʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʧʦʩʪʝʨʝʞʣʠʚʽʩʪʴ ʫ ʧʨʦʬʝʩʽʡʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʦʙʣʘʜʥʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 
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ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʧʨʘʢʪʠʢʘ ʚʠʢʦʥʘʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʚʜʘʥʴ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʚʦʛʦ ʨʽʚʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʻ ʟʘʩʦʙʦʤ ʨʦʟʚʠʪʢʫ 

ʢʨʠʪʠʯʥʦʛʦ ʪʘ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʧʨʠ ʚʠʚʯʝʥʥʽ ʩʢʣʘʜʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʪʝʦʨʽʶ 

ʪʘ ʧʨʘʢʪʠʢʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʪʘ 

ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʘ ʟʘʩʪʦʩʫʚʘʪʠ ʮʽ ʧʽʜʭʦʜʠ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. 

 

 
ʈʠʩ. 2. ʈʦʙʦʪʘ ʩʪʫʜʝʥʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʚʽʩʫ ʽʥʬʦʛʨʘʬʽʢʠ 
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ʄʝʣʴʥʠʢʦʚ ʆ.ʖ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ɼʦʥʙʘʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʘʢʘʜʝʤʽʾ, ʤ. ʂʨʘʤʘʪʦʨʩʴʢ, ʋʢʨʘʾʥʘ 

ɼʝʥʠʩʝʥʢʦ ɺ.ʆ., 

ʩʪʫʜʝʥʪʢʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟè ɼʦʥʙʘʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ 

ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʘʢʘʜʝʤʽʾ, ʤ. ʂʨʘʤʘʪʦʨʩʴʢ, ʋʢʨʘʾʥʘ 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ɼʃʗ ʈʆɿʈɸʍʋʅʂʋ ʃɯʉʀʉʊʆʉʊɯ ʊɸ 

ʆɹʈʆɹʃɽʅʅʗ ɯʅʌʆʈʄɸʎɯɰ ʇʈʆ ʃɯʉʆɺɯ ʅɸʉɸɼɾɽʅʅʗ 

ɺ ʋʢʨʘʾʥʽ ʧʠʪʘʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʣʽʩʽʚ ʨʝʛʫʣʶʻʪʴʩʷ ʥʠʟʢʦʶ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ 

[1]. ʉʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʣʽʩʠʩʪʦʩʪʽ, ʦʙʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʤʦʞʝ ʩʪʘʪʠ 

ʟʥʘʯʥʠʤ ʧʦʤʽʯʥʠʢʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ. 

ɸʚʪʦʨʠ ʩʬʦʨʤʫʣʶʚʘʣʠ [2] ʪʘ ʨʦʟʚô̫ ʟʘʣʠ [3] ʟʘʜʘʯʫ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʟʘʢʦʥʥʦʾ ʚʠʨʫʙʢʠ ʣʽʩʫ ʥʘ ʧʨʠʢʣʘʜʽ ʩʝʣʠʱʘ 

ʉʧʽʚʘʢʽʚʢʘ ʚ ɯʟʶʤʩʴʢʦʤʫ ʨʘʡʦʥʽ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ [4].  

ʈʦʟʨʦʙʣʝʥʠʡ ʜʦʜʘʪʦʢ ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ ʥʦʤʝʨ ʛʝʢʪʘʨʘ, ʚʠʜ ʥʘʩʘʜʞʝʥʴ, ʩʪʘʥ 

ʚʠʨʫʙʢʠ ʥʘ ʥʴʦʤʫ (ʜʘʪʠ ʦʩʪʘʥʥʴʦʾ ʪʘ ʟʘʧʣʘʥʦʚʘʥʦʾ ʚʠʨʫʙʦʢ) ʪʘ ʙʨʠʛʘʜʫ, ʱʦ 

ʟʜʽʡʩʥʶʻ ʚʠʨʫʙʢʫ (ʨʠʩ. 1(ʘ)). ʂʦʨʠʩʪʫʚʘʯ ʤʘʚ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʨʫʙʢʠ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʩʘʜʞʝʥʴ, ʘ 

ʪʘʢʦʞ ʚʠʩʥʦʚʢʠ ʚʽʜ ʩʠʩʪʝʤʠ, ʯʠ ʧʝʨʝʚʠʱʫʻ ʚʽʜʩʦʪʦʢ ʚʠʨʫʙʢʠ ʟʘʟʥʘʯʝʥʫ ʥʦʨʤʫ 

(ʨʠʩ. 1(ʙ)). 
 

  
ʈʠʩ. 1. ʇʨʠʢʣʘʜ ʚʠʛʣʷʜʫ ʙʘʟʠ ʜʘʥʠʭ (ʘ) ʪʘ ʨʦʟʨʘʭʫʥʢʫ (ʙ) 

 

ɼʘʣʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʨʘʭʫʥʢʫ ʣʽʩʠʩʪʦʩʪʽ 

ʪʘ ʽʥʰʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʙʫʣʦ ʟʘʧʣʘʥʦʚʘʥʦ ʥʠʟʢʫ 

ʜʽʡ [5]. ʅʘʩʘʤʧʝʨʝʜ ʫ ʙʘʟʫ ʜʘʥʠʭ ʜʦʜʘʥʦ ʥʦʚʽ ʧʦʣʷ ï GPS-ʢʦʦʨʜʠʥʘʪʠ ʢʦʞʥʦʾ 

ʜʽʣʷʥʢʠ ʪʘ ʨʽʚʝʥʴ çʣʽʩʠʩʪʦʩʪʽè, ̫ʢʠʡ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʥʘʩʠʯʝʥʽʩʪʴ ʟʝʣʝʥʠʤ 

ʢʦʣʴʦʨʦʤ. ʅʘʷʚʥʠʡ ʜʦʜʘʪʦʢ ʙʫʣʦ ʚʜʦʩʢʦʥʘʣʝʥʦ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʚʢʣʘʜʦʢ. 

ʉʧʦʯʘʪʢʫ ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʚʘʥʪʘʞʠʪʠ ʢʘʨʪʫ, ʧʝʨʝʛʣʷʥʫʪʠ ʾʾ ʪʘ 

ʟʨʦʙʠʪʠ ʢʦʧʽʶ ʢʚʘʜʨʘʪʘ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʟ ʥʠʤ (ʨʠʩ. 2). ɼʣʷ ʨʦʙʦʪʠ ʟʽ 

ʟʙʝʨʝʞʝʥʠʤʠ ʢʚʘʜʨʘʪʘʤʠ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʡʪʠ ʥʘ ʥʘʩʪʫʧʥʫ ʚʢʣʘʜʢʫ ʽ ʥʘʪʠʩʥʫʪʠ 

ʢʥʦʧʢʫ çɿʥʘʡʪʠè. ʋ ʚʽʢʦʥʮʽ ʟô̫ ʚʣʷʻʪʴʩʷ ʩʧʠʩʦʢ ʚʩʽʭ ʜʦʩʪʫʧʥʠʭ ʩʢʨʠʥʰʦʪʽʚ ʟ 

ʤʘʧʠ, ʽ ʧʦʪʨʽʙʥʦ ʦʙʨʘʪʠ ʥʝʦʙʭʽʜʥʠʡ (ʨʠʩ. 3). ʇʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʙʫʜʫʪʴ 

ʟʤʽʥʶʚʘʪʠʩʷ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʣʽʩʠʩʪʽʩʪʴ. 
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ʈʠʩ. 2. ɺʢʣʘʜʢʘ çʄʘʧʘè 

 

 
ʈʠʩ. 3. ɺʢʣʘʜʢʘ çʂʚʘʜʨʘʪʠè 

 

ɺʢʣʘʜʢʘ çɯʩʪʦʨʽʷ ʣʽʩʫè ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʦʨʽʚʥʷʥʴ ʣʽʩʠʩʪʦʩʪʽ ʟʘ ʨʦʢʠ. ɺʦʥʘ ʚʞʝ 

ʤʽʩʪʠʪʴ ʬʦʪʦ ʇʨʠʜʦʥʝʮʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʟʘ ʨʽʟʥʽ ʨʦʢʠ (ʨʠʩ. 4) ʟ ʨʝʩʫʨʩʫ Global 

Forest Watch [6] (ʥʘ ʮʴʦʤʫ ʩʘʡʪʽ ʦʧʫʙʣʽʢʦʚʘʥʦ ʬʦʪʦʛʨʘʬʽʾ ʽʟ ʩʫʧʫʪʥʠʢʽʚ NASA ʟʘ 

ʦʩʪʘʥʥʽ 13 ʨʦʢʽʚ; ʘʣʛʦʨʠʪʤʠ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʜʦʟʚʦʣʷʶʪʴ ʜʝʪʘʣʴʥʦ 

ʧʽʜʨʘʭʫʚʘʪʠ ʦʙʩʷʛʠ ʚʪʨʘʯʝʥʠʭ ʪʘ ʚʠʨʦʩʣʠʭ ʣʽʩʽʚ ʥʘ ʢʦʞʥʽʡ ʪʝʨʠʪʦʨʽʾ ʪʘ ʚ ʢʦʞʥʽʡ 

ʢʨʘʾʥʽ ʟʘ ʨʦʢʘʤʠ). ʊʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʚʘʥʪʘʞʠʪʠ ʙʫʜʴ-̫ ʢʽ ʽʥʰʽ ʟʦʙʨʘʞʝʥʥʷ. 

ʈʦʞʝʚʠʡ ʢʦʣʽʨ ʧʦʟʥʘʯʘʻ ʚʠʨʫʙʢʫ, ʩʠʥʽʡ ï ʧʦʩʘʜʢʫ ʣʽʩʫ. 
 

 
ʈʠʩ. 4. ɺʢʣʘʜʢʘ çɯʩʪʦʨʽʷ ʣʽʩʫè 
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ʂʦʣʠ ʚʽʜʢʨʠʪʝ ʥʝʦʙʭʽʜʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʘʨʪʠ, ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ 

ʣʽʩʠʩʪʽʩʪʴ, ʽ ʮʽ ʜʘʥʽ ʙʫʜʫʪʴ ʟʘʧʠʩʫʚʘʪʠʩʷ ʜʦ ʜʨʫʛʦʾ ʪʘʙʣʠʮʽ ʥʘ ʚʢʣʘʜʮʽ çʂʚʘʜʨʘʪʠè 

(ʨʠʩ. 5). 
 

 
ʈʠʩ. 5. ʇʨʠʢʣʘʜ ʜʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʨʽʚʥʷ ʣʽʩʠʩʪʦʩʪʽ 

 

ɼʘʣʽ ʧʣʘʥʫʻʪʴʩʷ ʚʜʦʩʢʦʥʘʣʠʪʠ ʩʠʩʪʝʤʫ ʨʦʟʨʦʙʢʦʶ ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ ʟʤʽʥʠ 

ʣʽʩʠʩʪʦʩʪʽ ʚ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʟʘ ʨʽʟʥʽ ʨʦʢʠ, ʱʦʙ ʢʦʨʠʩʪʫʚʘʯ ʤʘʚ 

ʟʤʦʛʫ ʜʽʟʥʘʪʠʩʷ, ʥʘʩʢʽʣʴʢʠ ʟʤʝʥʰʠʣʘʩʴ ʣʽʩʠʩʪʽʩʪʴ ʪʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ, ʥʘʩʢʽʣʴʢʠ 

ʤʦʞʝ ʟʤʽʥʠʪʠʩʷ ʣʽʩʠʩʪʽʩʪʴ ʯʝʨʝʟ ʚʢʘʟʘʥʠʡ ʥʠʤ ʧʝʨʽʦʜ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1 ɿʥʠʱʝʥʥʷ ʣʽʩʽʚ: ʧʨʠʯʠʥʠ ʽ ʥʘʩʣʽʜʢʠ. URL: 

https://tvir.biographiya.com/znishhennya-lisiv-prichini-i-naslidki/ 

2 ɼʝʥʠʩʝʥʢʦ ɺ.ʆ., ʄʝʣʴʥʠʢʦʚ ʆ.ʖ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʟʘʢʦʥʥʦʾ ʚʠʨʫʙʢʠ ʣʽʩʫ. ʄʦʣʦʜʴ ʽ 

ʥʘʫʢʘ: ʚʠʢʣʠʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ: ʟʙʽʨʥʠʢ ʪʝʟ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ (16 ʛʨʫʜʥʷ 2021 ʨ.). ʂʨʘʤʘʪʦʨʩʴʢ: ʈʘʜʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʧʨʠ ɼʦʥʝʮʴʢʽʡ 

ʦʙʣʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʾ, 2021. ʉ. 134ï135. 

3 ʄʝʣʴʥʠʢʦʚ ʆ.ʖ., ɼʝʥʠʩʝʥʢʦ ɺ.ʆ. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʥʝʟʘʧʣʘʥʦʚʘʥʦʾ ʚʠʨʫʙʢʠ ʣʽʩʫ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʢʦʤʧôʁ ʪʝʨʥʦ-

ʽʥʪʝʛʨʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʦʩʚʽʪʽ: ʩʪʘʥ, ʜʦʩʷʛʥʝʥʥʷ, ʧʝʨʩʧʝʢʪʠʚʠ 

ʨʦʟʚʠʪʢʫ: ʤʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨ. ʥʘʫʢ.-ʧʨʘʢʪ. Internet-ʢʦʥʬʝʨʝʥʮʽʾ. ʏʝʨʢʘʩʠ, 2022. 

ʉ.55ï57. 

4 ʉʧʽʚʘʢʽʚʢʘ (ɯʟʶʤʩʴʢʠʡ ʨʘʡʦʥ). ɺʽʢʽʧʝʜʽʷ. URL: 

https://uk.wikipedia.org/wiki/ʉʧʽʚʘʢʽʚʢʘ_(ɯʟʶʤʩʴʢʠʡ_ʨʘʡʦʥ) 

5 ʄʝʣʴʥʠʢʦʚ ʆ.ʖ., ɼʝʥʠʩʝʥʢʦ ɺ.ʆ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʣʽʩʠʩʪʦʩʪʽ ʪʘ ʦʙʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ. International Conference on Innovative Solutions in Software 

Engineering (ICISSE-2022). Ivano-Frankivsk, Ukraine: Vasyl Stefanyk Precarpathian 

National University, 2022. P. 67ï70. DOI 10.5281/zenodo.7502536 

6 Global Forest Watch. URL: https://www.globalforestwatch.org/ 
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ʄʝʣʴʥʠʢʦʚ ʆ.ʖ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ɼʦʥʙʘʩʴʢʦʾ 

ʜʝʨʞʘʚʥʦʾ ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʘʢʘʜʝʤʽʾ, ʤ. ʂʨʘʤʘʪʦʨʩʴʢ, ʋʢʨʘʾʥʘ 

ʂʘʥʽʰʝʚ ɺ.ʆ., 

ʩʪʫʜʝʥʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟè ɼʦʥʙʘʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ 

ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʘʢʘʜʝʤʽʾ, ʤ. ʂʨʘʤʘʪʦʨʩʴʢ, ʋʢʨʘʾʥʘ 

ʉʀʉʊɽʄɸ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ɼʃʗ ɺʀʗɺʃɽʅʅʗ 

ɸʅʆʄɸʃɯʁ ɺʀɿʅɸʏɽʅʅʗ ʂʆʃʔʆʈɯɺ 

ɼʘʣʴʪʦʥʽʟʤ (ʢʦʣʽʨʥʘ ʩʣʽʧʦʪʘ) ï ʮʝ ʦʩʦʙʣʠʚʽʩʪʴ ʟʦʨʫ ʣʶʜʠʥʠ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʚ 

ʟʥʠʞʝʥʽʡ ʟʜʘʪʥʦʩʪʽ ʘʙʦ ʧʦʚʥʽʡ ʥʝʟʜʘʪʥʦʩʪʽ ʙʘʯʠʪʠ ʘʙʦ ʨʦʟʨʽʟʥʷʪʠ ʚʩʽ ʘʙʦ ʜʝʷʢʽ 

ʢʦʣʴʦʨʠ [1]. ɸʚʪʦʨʠ ʩʬʦʨʤʫʣʶʚʘʣʠ ʪʘ ʨʦʟʚô̫ ʟʘʣʠ ʟʘʜʘʯʫ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʚʠʟʥʘʯʝʥʥʷ ʢʦʣʴʦʨʽʚ [2, 3], ʘʣʝ ʨʦʟʨʦʙʣʝʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʛʣʦ ʪʽʣʴʢʠ ʚʠʟʥʘʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʧʨʦʙʣʝʤʠ, ʧʨʠ ʮʴʦʤʫ 

ʥʝ ʨʦʙʠʣʦ ʨʦʟʧʦʜʽʣʫ ʧʦ ʚʠʜʘʭ ʪʘ ʟʘ ʬʘʢʪʦʤ ʜʫʙʣʶʚʘʣʦ ʥʘʷʚʥʽ ʦʥʣʘʡʥ ʪʝʩʪʠ. ʊʦʤʫ 

ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʟʘʜʘʯʫ ʨʦʟʨʦʙʢʠ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʷʢʘ 

ʜʦʟʚʦʣʷʣʘ ʙ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʠʟʢʫ ʨʽʟʥʠʭ ʪʝʩʪʽʚ ʽ ʜʽʘʛʥʦʩʪʫʚʘʪʠ 

ʨʽʟʥʦʚʠʜʠ ʢʦʣʽʨʥʠʭ ʘʥʦʤʘʣʽʡ. 

ɯʩʥʫʻ ʪʨʠ ʚʠʜʠ ʜʘʣʴʪʦʥʽʟʤʫ: ʜʝʡʪʝʨʘʥʦʧʽʷ (ʧʨʦʙʣʝʤʘ ʚ ʨʦʟʨʽʟʥʷʥʥʽ ʟʝʣʝʥʦʛʦ 

ʢʦʣʴʦʨʫ ʪʘ ʡʦʛʦ ʚʽʜʪʽʥʢʽʚ), ʧʨʦʪʘʥʦʧʽʷ (ʧʨʦʙʣʝʤʘ ʚ ʨʦʟʨʽʟʥʷʥʥʽ ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ 

ʪʘ ʡʦʛʦ ʚʽʜʪʽʥʢʽʚ) ʪʘ ʪʨʠʪʘʥʦʧʽʷ (ʧʨʦʙʣʝʤʘ ʚ ʨʦʟʨʽʟʥʷʥʥʽ ʢʦʣʴʦʨʽʚ ʩʠʥʴʦ-

ʬʽʦʣʝʪʦʚʦʛʦ ʩʧʝʢʪʨʘ). ʆʢʨʽʤ ʪʨʴʦʭ ʟʘʟʥʘʯʝʥʠʭ ʫʨʦʜʞʝʥʠʭ ʧʘʪʦʣʦʛʽʡ ʻ ʪʘʢʦʞ 

ʥʘʙʫʪʽ ʧʘʪʦʣʦʛʽʾ ʢʦʣʴʦʨʦʚʦʛʦ ʟʦʨʫ [4]. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʚʠʜʽʚ ʚʽʜʭʠʣʝʥʴ ʽʩʥʫʶʪʴ 

ʩʧʝʮʽʘʣʴʥʽ ʤʘʣʶʥʢʠ-ʢʘʨʪʢʠ. ʇʨʦʪʘʥʦʧʠ ʥʘ ʥʠʭ ʙʘʯʘʪʴ ʦʜʥʫ ʬʽʛʫʨʫ, ʘ ʜʝʡʪʨʘʥʦʧʠ 

ï ̔ʥʰʫ. ɸʙʦ ʧʨʦʪʘʥʦʧʠ ʟ ʜʝʡʪʨʘʥʦʧʘʤʠ, ʩʘʤʝ ʷʢ ʽ ʟʜʦʨʦʚʽ ʣʶʜʠ, ʙʘʯʘʪʴ ʦʜʥʝ ʯʠʩʣʦ, 

ʘ ʣʶʜʠ ʟ ʥʘʙʫʪʦʶ ʧʘʪʦʣʦʛʽʻʶ ʢʦʣʴʦʨʦʚʦʛʦ ʟʦʨʫ ʡʦʛʦ ʥʝ ʙʘʯʘʪʴ. ʄʝʪʦʜʦʤ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʜʘʣʴʪʦʥʽʟʤʫ ʻ ʪʝʩʪʠ ʟʘ ʤʝʪʦʜʠʢʘʤʠ ʖʭʠʤʘ ʈʘʙʢʽʥʘ [4], ɯʰʽʭʘʨʘ ʪʦʱʦ. 

 

 
ʈʠʩ. 1. ɺʢʣʘʜʢʘ çʅʘʣʘʰʪʫʚʘʥʥʷè ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ 



99 
 

ʉʪʚʦʨʝʥʘ ʩʠʩʪʝʤʘ ʤʽʩʪʠʪʴ ʪʨʠ ʚʢʣʘʜʢʠ: çʅʘʣʘʰʪʫʚʘʥʥʷè (ʨʠʩ. 1, ʨʠʩ.2), 

çʊʝʩʪʫʚʘʥʥʷè (ʨʠʩ. 3, ʨʠʩ.4), çʈʝʟʫʣʴʪʘʪʠè (ʨʠʩ. 5). ʇʽʜ ʯʘʩ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʞʥʘ 

ʦʙʠʨʘʪʠ: ʧʨʦʡʪʠ ʪʝʩʪʫʚʘʥʥʷ ʟʘ ʦʜʥʠʤ ʪʝʩʪʦʤ ʯʠ ʜʝʢʽʣʴʢʦʤʘ; ʢʽʣʴʢʽʩʪʴ ʧʠʪʘʥʴ ʜʣʷ 

ʪʝʩʪʫʚʘʥʥʷ (ʩʠʩʪʝʤʘ ʧʨʦʧʦʥʫʻ ʤʘʢʩʠʤʘʣʴʥʝ ʤʦʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ); 

ʚʠʧʘʜʢʦʚʽʩʪʴ ʧʠʪʘʥʴ; ʚʠʧʘʜʢʦʚʽʩʪʴ ʚʽʜʧʦʚʽʜʝʡ. 

ʇʝʨʝʜʙʘʯʝʥʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʢʘʪʝʛʦʨʽʾ çAdminè ʪʘ çUserè. 

ɸʜʤʽʥʽʩʪʨʘʪʦʨʫ ʥʘ ʚʢʣʘʜʮʽ çʅʘʣʘʰʪʫʚʘʥʥʷè ʜʦʩʪʫʧʥʽ ʧʝʨʝʣʽʢʠ ʪʝʩʪʽʚ ʟ ʙʘʣʘʤʠ, ʽ 

ʚʽʥ ʤʦʞʝ ʾʭ ʢʦʨʝʢʪʫʚʘʪʠ, ʘ ʟʚʠʯʘʡʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʪʽʣʴʢʠ ʧʨʦʭʦʜʠʪʠ 

ʪʝʩʪʫʚʘʥʥʷ (ʨʠʩ. 2). 

 

 
ʈʠʩ. 2. ɺʢʣʘʜʢʘ çʅʘʣʘʰʪʫʚʘʥʥʷè ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ 

 

 
ʈʠʩ. 3. ɺʢʣʘʜʢʘ çʊʝʩʪʫʚʘʥʥʷè ʧʝʨʝʜ ʡʦʛʦ ʧʦʯʘʪʢʦʤ 

 

 
ʈʠʩ. 4. ɺʢʣʘʜʢʘ çʊʝʩʪʫʚʘʥʥʷè ʧʽʜ ʯʘʩ ʡʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ 
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ʈʝʟʫʣʴʪʘʪ ï ʪʘʙʣʠʮʷ, ʱʦ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʷʢ ʫ ʮʽʣʦʤʫ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʪʘ 

ʚʽʜʩʦʪʦʢ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ, ʪʘʢ ʽ ʢʽʣʴʢʽʩʪʴ ʚʠʟʥʘʯʝʥʴ ʢʦʞʥʦʛʦ ʚʠʜʫ 

ʚʽʜʭʠʣʝʥʥʷ. 

 

 
ʈʠʩ. 5. ɺʢʣʘʜʢʘ çʈʝʟʫʣʴʪʘʪʠè 

 

ʂʦʨʠʩʪʫʚʘʯ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʜʘʥʽ ʫ ʩʧʝʮʽʘʣʴʥʽ ʬʘʡʣʠ:  

çDaltonism_list.datè ï ʧʝʨʝʣʽʢ ʪʘ ʥʘʟʚʠ ʪʝʩʪʽʚ; 

ç<ʅʘʟʚʘ>.datè ï ʧʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ ʥʘ ʛʨʘʬʽʯʥʽ ʬʘʡʣʠ ʪʘ ʧʝʨʝʣʽʢ ʚʘʨʽʘʥʪʽʚ 

ʚʽʜʧʦʚʽʜʝʡ ʟ ʙʘʣʘʤʠ ʟʘ ʢʦʞʥʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1 ɼʘʣɹʪʦʥʽʟʤ ï ɺʽʢʽʧʝʜʽʷ. URL: https://uk.wikipedia.org/wiki/ɼʘʣʴʪʦʥʽʟʤ 

2 ʂʘʥʽʰʝʚ ɺ.ʆ., ʄʝʣʴʥʠʢʦʚ ʆ.ʖ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʜʘʣʴʪʦʥʽʟʤ. ʄʦʣʦʜʴ ʽ ʥʘʫʢʘ: ʚʠʢʣʠʢʠ 

ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ: ʟʙʽʨʥʠʢ ʪʝʟ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ (16 ʛʨʫʜʥʷ 

2021 ʨ.). ʂʨʘʤʘʪʦʨʩʴʢ: ʈʘʜʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʧʨʠ ɼʦʥʝʮʴʢʽʡ 

ʦʙʣʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʾ, 2021. ʉ. 142ï143. 

3 ʄʝʣʴʥʠʢʦʚ ʆ.ʖ., ʂʘʥʽʰʝʚ ɺ.ʆ. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʢʦʣʴʦʨʦʘʥʦʤʘʣʽʡ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʢʦʤʧôʁ ʪʝʨʥʦ-̔ ʥʪʝʛʨʦʚʘʥʽ 

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

ʤʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨ. ʥʘʫʢ.-ʧʨʘʢʪ. Internet-ʢʦʥʬʝʨʝʥʮʽʾ, ʏʝʨʢʘʩʠ, 2022. ʉ. 53ï55. 

4 ʇʦʣʽʭʨʦʤʘʪʠʯʥʽ ʪʘʙʣʠʮʽ ʈʘʙʢʠʥʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʣʴʦʨʦʚʽʜʯʫʪʪʷ. URL: 

https://ua-m.iliveok.com/health/polihromatychni-tablyci-rabkyna-dlya-

doslidzhennya-kolorovidchuttya-z-kartynkamy_128192i15989.html 
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ʋɼʂ 004.891.2 

ʄʝʣʴʥʠʢʦʚ ʆ.ʖ.,  

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ɼʦʥʙʘʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʘʢʘʜʝʤʽʾ, ʤ. ʂʨʘʤʘʪʦʨʩʴʢ, ʋʢʨʘʾʥʘ 

ʂʘʧʝʣʝʱʫʢ ɸ.ʆ., 

ʩʪʫʜʝʥʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟè ɼʦʥʙʘʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ 

ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʘʢʘʜʝʤʽʾ, ʤ. ʂʨʘʤʘʪʦʨʩʴʢ, ʋʢʨʘʾʥʘ 

ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏɯ ʊɸ ʇʈʆɭʂʊ ɸʈʍɯʊɽʂʊʋʈʀ ʉʀʉʊɽʄʀ ɼʃʗ 

ʂʃɸʉʀʌɯʂɸʎɯɰ ʂʈɽʄɯʅʅʀʍ ɺʀʈʆɹɯɺ ɽʇʆʍʀ ʅɽʆʃɯʊʋ ɿɸ 

ɼʆʇʆʄʆɻʆʖ ɿɻʆʈʊʅʀʍ ʅɽʁʈʆʄɽʈɽɾ 

ɼʦ ʪʦʛʦ ʷʢ ʣʶʜʩʪʚʦ ʥʘʚʯʠʣʦʩʷ ʦʙʨʦʙʣʷʪʠ ʤʝʪʘʣ ʫ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʦʜʥʠʤ 

ʟ ʢʣʶʯʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʙʫʚ ʢʨʝʤʽʥʴ. ʈʦʟʢʚʽʪ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʢʨʝʤʥʽʻʚʠʭ ʚʠʨʦʙʽʚ ʧʨʠʧʘʚ ʥʘ ʧʽʟʥʽʡ ʥʝʦʣʽʪ ʪʘ ʝʥʝʦʣʽʪ. ɸʣʝ 

ʥʘʡʙʽʣʴʰʦʶ ʮʽʥʥʽʩʪʶ ʻ ʥʝ ʩʘʤ ʬʘʢʪ ʟʥʘʭʽʜʢʠ ʷʢʦʛʦʩʴ ʽʥʩʪʨʫʤʝʥʪʫ, ʘ ʘʥʘʣʽʟ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ: ʧʽʜʨʘʭʫʚʘʚʰʠ ʩʪʘʪʠʩʪʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʤʦʞʥʘ 

ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʦʩʥʦʚʥʽ ʚʠʜʠ ʧʨʦʜʫʢʮʽʾ, ʷʢʫ ʚʠʛʦʪʦʚʣʷʣʠ ʫ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ 

ʧʦʩʝʣʝʥʥʽ. ɸʣʝ ʽʥʢʦʣʠ ʚʠʟʥʘʯʠʪʠ, ̫ ʢ ʩʘʤʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʢʘʤʽʥʴ, ʜʦʩʠʪʴ 

ʩʢʣʘʜʥʦ, ʪʦʤʫ ʧʨʦʚʦʜʠʪʴʩʷ ʪʨʘʩʦʣʦʛʽʯʥʘ ʝʢʩʧʝʨʪʠʟʘ (ʜʦʩʣʽʜʞʝʥʥʷ ʫʰʢʦʜʞʝʥʴ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʷʢʽ ʚʠʥʠʢʣʠ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ). ʇʦʜʽʙʥʽ ʝʢʩʧʝʨʪʠʟʠ ʧʦʪʨʝʙʫʶʪʴ 

ʚʝʣʠʢʠʭ ʪʨʫʜʦʚʠʭ ʟʘʪʨʘʪ, ʪʦʤʫ ʜʣʷ ʷʤʥʦʾ ʢʫʣʴʪʫʨʠ ʧʦʚʥʘ ʝʢʩʧʝʨʪʠʟʘ ʚʩʽʭ 

ʟʥʘʡʜʝʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʧʦʩʝʣʝʥʥʽ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʧʦʩʝʣʝʥʥʷ ʋʩʘʪʦʚʝ. 

ɿʛʦʨʪʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʥʝʧʦʛʘʥʦ ʩʝʙʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʫ ʟʘʜʘʯʘʭ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʦʨʦʚʠʭ ʦʙʨʘʟʽʚ, ʪʘʢʦʞ ʚʦʥʠ ʤʦʞʫʪʴ ʘʧʨʦʢʩʠʤʫʚʘʪʠ ʜʫʞʝ ʩʢʣʘʜʥʽ 

ʬʫʥʢʮʽʾ ʪʘ ʟʥʘʭʦʜʠʪʠ ʟʘʣʝʞʥʦʩʪʽ ʪʘʤ, ʜʝ ʾʭ ʩʢʣʘʜʥʦ ʟʥʘʡʪʠ. ʉʘʤʝ ʪʘʢʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʧʨʠʩʢʦʨʠʪʠ ʘʥʘʣʽʟ ʢʨʝʤʥʽʻʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ 

ʯʝʨʝʟ ʘʥʘʣʽʟ ʬʦʪʦʛʨʘʬʽʡ. ʅʘ ʚʭʽʜ ʜʦ ʩʠʩʪʝʤʠ ʧʦʜʘʻʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷ ʚʠʨʦʙʫ 

ʚʠʩʦʢʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʟʨʦʙʣʝʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʤʝʨʠ, ʱʦ ʥʝ ʦʙʨʦʙʣʷʻ 

ʟʥʽʤʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʚʦʥʠ ʤʦʞʫʪʴ ʟʥʠʱʠʪʠ 

ʥʝʚʝʣʠʯʢʽ ʩʣʽʜʠ ʚʽʜ ʨʦʙʦʪʠ ʽʥʩʪʨʫʤʝʥʪʦʤ). ʅʘ ʚʠʭʦʜʽ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʨʦʙʠʪʠ 

ʧʝʨʚʠʥʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʚʠʨʦʙʫ, ʦʮʽʥʠʪʠ ʜʣʷ ʯʦʛʦ ʮʝʡ ʽʥʩʪʨʫʤʝʥʪ ʤʽʛ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ, ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʩʧʝʮʽʘʣʽʩʪʽʚ ʥʘ ʮʽʢʘʚʽ, ʫʥʽʢʘʣʴʥʽ ʝʢʟʝʤʧʣʷʨʠ. 

ɸʥʘʣʽʟ ʧʨʦʧʦʥʫʻʤʦ ʧʦʜʽʣʠʪʠ ʥʘ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ (ʨʠʩ. 1): 

1) ʧʽʜʛʦʪʦʚʢʘ ʟʦʙʨʘʞʝʥʥʷ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʫ ʛʨʘʜʘʮʽʾ ʩʽʨʦʛʦ; 

2) ʘʥʘʣʽʟ ʟʛʦʨʪʥʦʶ ʤʝʨʝʞʝʶ ʟ ʚʝʣʠʢʦʶ ʤʘʩʢʦʶ ʪʘ ʢʨʦʢʦʤ ï ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ 

ʚʠʨʦʙʫ: ʥʘʢʦʥʝʯʥʠʢ ʩʪʨʽʣʠ, ʥʫʢʣʝʫʩ, ʨʽʟʝʮʴ, ʩʢʨʝʙʦʢ, ʽʥʰʝ; 

3) ʘʥʘʣʽʟ ʟʘ ʘʣʛʦʨʠʪʤʦʤ Fast R-CNN ʘʙʦ Faster R-CNN ʜʣʷ ʧʦʰʫʢʫ ʨʽʟʫʯʦʾ 

ʯʘʩʪʠʥʠ ʽʥʩʪʨʫʤʝʥʪʘ ʥʘ ʟʦʙʨʘʞʝʥʥʽ, ʙʦ ʩʘʤʝ ʚʦʥʘ ʥʘʡʙʽʣʴʰʝ ʮʽʢʘʚʘ ʜʣʷ 

ʪʨʘʩʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ (Fast R-CNN ï ʦʙʨʽʟʘʻ ʦʙʣʘʩʪʴ ʙʽʣʴʰ ʙʣʠʟʴʢʦ ʜʦ ʢʨʘʶ, ʘʣʝ 

ʧʨʘʮʶʻ ʫ ʜʚʘ ʨʘʟʠ ʧʦʚʽʣʴʥʽʰʝ ʥʽʞ Faster R-CNN); 

4) ʢʣʘʩʠʬʽʢʘʮʽʷ ʯʘʩʪʠʥʠ ʟʦʙʨʘʞʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʽʥʩʪʨʫʤʝʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʟʛʦʨʪʥʦʾ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ, ʨʦʟʤʽʨ ʤʘʩʢʠ ʪʘ ʢʨʦʢ ʤʽʥʽʤʘʣʴʥʽ; 

5) ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨ 1ï4 ʜʣʷ ʬʦʪʦʛʨʘʬʽʡ ʟ ʦʙʦʭ ʙʦʢʽʚ, ʪʦʙʪʦ ʜʚʘ ʨʘʟʠ, 

ʧʦʢʘʟʥʠʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʧʽʜʩʫʤʦʚʫʶʪʴʩʷ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʩʪʘʪʦʯʥʠʡ ʚʘʨʽʘʥʪ 

ʢʣʘʩʠʬʽʢʘʮʽʾ. 
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ɼʣʷ ʜʝʷʢʠʭ ʚʠʨʦʙʽʚ (ʥʘʢʦʥʝʯʥʠʢʽʚ ʩʪʨʽʣ, ʥʫʢʣʝʫʩʽʚ) ʧʨʦʮʝʩ ʘʥʘʣʽʟʫ ʤʦʞʥʘ 

ʟʘʚʝʨʰʠʪʠ ʥʘ ʜʨʫʛʦʤʫ ʢʨʦʮʽ, ʙʦ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ ʚʞʝ ʟʨʦʟʫʤʽʣʝ. ʊʘʢʦʞ ʥʝ 

ʧʽʜʣʷʛʘʶʪʴ ʧʦʜʘʣʴʰʦʤʫ ʘʥʘʣʽʟʫ ʧʦʰʢʦʜʞʝʥʽ ʚʠʨʦʙʠ ʪʘ ʩʤʽʪʪʷ (ʢʘʤʽʥʥʷ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʚʠʧʘʜʢʦʚʦ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʟʘ ʚʠʨʦʙʠ). ʗʢʱʦ ʚʠʨʽʙ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʷʢ ʜʚʘ ʚʠʨʦʙʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʟ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʦʶ ʡʤʦʚʽʨʥʽʩʪʶ, 

ʘʥʘʣʽʟ ʨʽʟʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ ʜʚʘ ʨʘʟʠ, ʪʦʤʫ ʱʦ ʥʝʨʽʜʢʦ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚʠʨʦʙʠ ʧʦʜʚʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʩʢʨʝʙʦʢ-ʥʽʞ, ʘʙʦ 

ʙʽʣʴʰ ʚʝʣʠʢʠʡ ʚʠʨʽʙ ʙʫʚ ʧʝʨʝʨʦʙʣʝʥʠʡ ʚ ʽʥʰʠʡ ʤʝʥʰʠʡ ʚʠʨʽʙ ʧʽʩʣʷ ʧʦʣʘʤʘʥʥʷ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʤʝʨʝʞ ʜʣʷ ʧʦʰʫʢʫ ʢʨʦʤʢʠ ʨʽʟʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʪʘ 

ʘʥʘʣʽʟʫ ʧʦʰʢʦʜʞʝʥʴ ʨʽʟʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʜʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ ʚʠʨʦʙʽʚ ʤʝʨʝʞʽ ʧʦʪʨʽʙʥʦ 

ʥʘʚʯʘʪʠ ʦʢʨʝʤʦ (ʟʨʦʟʫʤʽʣʦ, ʱʦ ʩʢʨʝʙʦʢ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʟʙʨʦʶ, ʘ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽʥʰʠʭ ʚʠʨʦʙʽʚ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫ ʩʢʦʪʘʨʩʪʚʽ). 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʠʭʽʜʥʠʭ ʥʝʡʨʦʥʽʚ ʪʘ ʩʧʨʦʩʪʠʪʠ ʩʘʤʫ 

ʤʝʨʝʞʫ. ɼʣʷ ʥʘʚʯʘʥʥʷ ʤʝʨʝʞ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʦʪʦʛʨʘʬʽʾ ʚʞʝ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʢʨʝʤʥʽʻʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʩʫʯʘʩʥʠʭ ʨʝʧʣʽʢ. 

ʇʨʦʙʣʝʤʦʶ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʘʥʘʣʽʟʫ ʟʥʘʭʽʜʦʢ ʻ ʪʝ, ʱʦ ʫʩʽ ʽʥʰʽ ʦʙʣʘʩʪʽ ʢʨʽʤ 

ʨʽʟʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʤʘʡʞʝ ʥʝ ʘʥʘʣʽʟʫʶʪʴʩʷ, ʪʘ ʽ ʩʘʤ ʪʨʘʩʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʧʦ 

ʬʦʪʦʛʨʘʬʽʾ ʥʝ ʤʦʞʝ ʜʘʪʠ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ, ʘʣʝ ʧʦʜʽʙʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʤʦʞʝ ʜʦʟʚʦʣʠʪʠ 

ʦʪʨʠʤʫʚʘʪʠ ʩʪʘʪʠʩʪʠʢʫ ʨʦʟʧʦʜʽʣʫ ʽʥʩʪʨʫʤʝʥʪʘ ʫ ʚʽʜʩʦʪʢʘʭ ʟ ʢʦʞʥʦʛʦ ʧʦʩʝʣʝʥʥʷ ʟ 

ʨʦʟʨʘʭʫʥʢʦʚʦʶ ʧʦʭʠʙʢʦʶ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰʝ ʜʘʥʠʭ ʧʨʦ 

ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʤʝʰʢʘʥʮʽʚ ʩʪʘʨʦʜʘʚʥʽʭ ʧʦʩʝʣʝʥʴ.  

 

 
ʈʠʩ. 1. ɼʽʘʛʨʘʤʘ ʩʪʘʥʽʚ 
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9 ɿʘʣʽʟʥʷʢ ʃ.ʃ. ɸʨʭʝʦʣʦʛʽʷ ʋʢʨʘʾʥʠ. ʂʠʾʚ: ʃʠʙʽʜʴ, 2005. 504 ʩ. 

10 ʉʠʨʦʪʘ ɸ.ɸ., ɸʥʘʣʽʟ ʘʣʛʦʨʠʪʤʽʚ ʧʦʰʫʢʫ ʦʙ'ʻʢʪʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʤʦʜʠʬʽʢʘʮʽʡ ʟʛʦʨʪʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ɺʽʩʥʠʢ ɺɻʋ. 
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ʋɼʂ 004.42:519.8 

ʄʝʣʴʥʠʢʦʚ ʆ.ʖ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ɼʦʥʙʘʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʘʢʘʜʝʤʽʾ, ʤ. ʂʨʘʤʘʪʦʨʩʴʢ, ʋʢʨʘʾʥʘ 

ʂʦʟʫʙ ɼ.ʉ., 

ʩʪʫʜʝʥʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾè ɼʦʥʙʘʩʴʢʦʾ 

ʜʝʨʞʘʚʥʦʾ ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʘʢʘʜʝʤʽʾ, ʤ. ʂʨʘʤʘʪʦʨʩʴʢ, ʋʢʨʘʾʥʘ 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ɼʃʗ ʄʆʅɯʊʆʈʀʅɻʋ ɺɸʂʎʀʅɸʎɯɰ ʊɸ 

ʆʎɯʅʖɺɸʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʇʈʆʊʀɽʇɯɼɽʄɯʏʅʀʍ ɿɸʍʆɼɯɺ 

COVID-19 (SARS-CoV-2) ̒ ʥʝʙʝʟʧʝʯʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʷʢʝ ʤʦʞʝ ʧʨʦʪʽʢʘʪʠ 

ʷʢ ʫ ʬʦʨʤʽ ʛʦʩʪʨʦʾ ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʚʽʨʫʩʥʦʾ ʽʥʬʝʢʮʽʾ ʣʝʛʢʦʛʦ ʧʝʨʝʙʽʛʫ, ʪʘʢ ʽ ʫ ʚʘʞʢʽʡ 

ʬʦʨʤʽ. ɺʘʢʮʠʥʘʮʽʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʢʨʘʱʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ COVID-19, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʭʦʜʞʝʥʥʷ ʭʚʦʨʦʙʠ ʫ ʣʝʛʢʽʡ ʬʦʨʤʽ, ʙʝʟ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʛʘʨʘʥʪʫʻ 

ʰʚʠʜʢʝ ʦʜʫʞʫʚʘʥʥʷ [1, 2]. ʉʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʢʮʠʥʘʮʽʾ, ʦʮʽʥʶʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʪʠʝʧʽʜʝʤʽʯʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥʠ ʚʽʜʩʦʪʢʘ 

ʽʥʬʽʢʦʚʘʥʠʭ ʪʘ ʧʝʨʝʥʝʩʝʥʠʭ ʭʚʦʨʦʙ ʫ ʪʷʞʢʽʡ ʬʦʨʤʽ ʤʦʞʝ ʟʜʽʡʩʥʠʪʠ ʩʫʪʪʻʚʠʡ 

ʧʣʠʚ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʩʠʪʫʘʮʽʾ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. 

ɸʚʪʦʨʠ ʩʬʦʨʤʫʣʶʚʘʣʠ [3] ʪʘ ʨʦʟʚô̫ ʟʘʣʠ [4] ʟʘʜʘʯʫ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʢʮʠʥʦʚʘʥʠʭ ʩʪʫʜʝʥʪʽʚ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ, 

ʘʣʝ ʚʽʥ ʥʝ ʨʦʟʚô̫ ʟʫʚʘʚ ʟʘʜʘʯʽ ʚʠʚʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʪʠʝʧʽʜʝʤʽʯʥʠʭ ʟʘʭʦʜʽʚ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʭʚʦʨʠʭ ʘʙʦ ʦʜʫʞʘʣʠʭ (ʨʠʩ. 1). 

 

  
ʈʠʩ. 1. ʇʨʠʢʣʘʜ ʚʠʛʣʷʜʫ ʙʘʟʠ ʜʘʥʠʭ (ʘ) ʪʘ ʨʦʟʨʘʭʫʥʢʫ (ʙ) 

 

ɼʘʣʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʢʮʠʥʘʮʽʾ, ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʪʠʝʧʽʜʝʤʽʯʥʠʭ ʟʘʭʦʜʽʚ 

ʙʫʣʦ ʟʘʧʣʘʥʦʚʘʥʦ ʥʘʩʪʫʧʥʽ ʜʽʾ [5]. ʆʩʢʽʣʴʢʠ ʻ ʚ ʥʘʷʚʥʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ 

(ʱʦʤʽʩʷʯʥʽ) ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʩʦʪʢʘ ʽʥʬʽʢʦʚʘʥʠʭ ʧʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ ʪʘ ʪʠʭ, ʭʪʦ 

ʧʝʨʝʥʦʩʠʪʴ ʭʚʦʨʦʙʫ ʫ ʪʷʞʢʽʡ ʬʦʨʤʽ, ʘ ʪʘʢʦʞ ʧʝʨʝʣʽʢʫ ʧʨʦʪʠʝʧʽʜʝʤʽʯʥʠʭ ʟʘʭʦʜʽʚ, 

ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʮʝʡ ʧʝʨʽʦʜ ʫ ʜʘʥʦʤʫ ʨʝʛʽʦʥʽ [6], ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʞʠʪʠʭ ʧʨʦʪʠʝʧʽʜʝʤʽʯʥʠʭ ʟʘʭʦʜʽʚ ʽ ʟʜʽʡʩʥʠʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥʠ ʚʽʜʩʦʪʢʘ 

ʽʥʬʽʢʦʚʘʥʠʭ ʽ ʪʠʭ, ʭʪʦ ʧʝʨʝʥʦʩʠʪʴ ʭʚʦʨʦʙʫ ʫ ʪʷʞʢʽʡ ʬʦʨʤʽ. 

ɺʠʟʥʘʯʝʥʽ ʪʘʢʽ ʚʭʽʜʥʽ ʬʘʢʪʦʨʠ ʥʘʰʦʾ ʧʨʦʛʥʦʟʥʦʾ ʤʦʜʝʣʽ: ʦʙʦʚ'ʷʟʢʦʚʠʡ 

çʤʘʩʢʦʚʠʡ ʨʝʞʠʤè (Masks); ʚʚʝʜʝʥʥʷ ʢʘʨʘʥʪʠʥʫ, ʪʦʙʪʦ ʩʢʘʩʫʚʘʥʥʷ ʤʘʩʦʚʠʭ 

ʟʘʭʦʜʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʥʪʠʩʝʧʪʠʢʽʚ ʫ ʚʩʽʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʟʘʢʣʘʜʘʭ ʪʦʱʦ 
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(Quarantine); ʚʚʝʜʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ (Dis-

tance_Learning); ʤʦʞʣʠʚʽʩʪʴ ʚʽʣʴʥʦʛʦ ʚʘʢʮʠʥʫʚʘʥʥʷ (Vaccine_optional); 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʦʙʦʚ'ʷʟʢʦʚʦʛʦ ʚʘʢʮʠʥʫʚʘʥʥʷ (Vaccination_is_mandatory); ʚʽʜʩʦʪʦʢ 

ʚʘʢʮʠʥʦʚʘʥʠʭ (Percentage_of_Vaccinated). ɺʠʭʽʜʥʽ ʬʘʢʪʦʨʠ: ʟʤʽʥʘ ʚʽʜʩʦʪʢʘ 

ʽʥʬʽʢʦʚʘʥʠʭ (Infected); ʟʤʽʥʘ ʚʽʜʩʦʪʢʘ ʪʠʭ, ʭʪʦ ʧʝʨʝʥʦʩʠʪʴ ʭʚʦʨʦʙʫ ʫ ʪʷʞʢʽʡ ʬʦʨʤʽ 

(Severe_cases). ɼʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʜʨʫʛʦʾ ʟʘʜʘʯʽ (ʪʦʙʪʦ ʨʦʟʨʘʭʫʥʢʫ ʟʤʽʥʠ ʚʽʜʩʦʪʢʘ 

ʪʠʭ, ʭʪʦ ʧʝʨʝʥʦʩʠʪʴ ʭʚʦʨʦʙʫ ʫ ʪʷʞʢʽʡ ʬʦʨʤʽ) ʟʤʽʥʘ ʚʽʜʩʦʪʢʘ ʽʥʬʽʢʦʚʘʥʠʭ ʧʦʩʪʘʻ 

ʜʦʜʘʪʢʦʚʠʤ ʚʭʽʜʥʠʤ ʬʘʢʪʦʨʦʤ. 

ɿʘʜʘʯʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʥʘ ʨʦʟʚô̫ ʟʫʚʘʪʠ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɺ [7] ʥʘʚʝʜʝʥʦ 

ʨʽʰʝʥʥʷ ʤʝʪʦʜʦʤ ʰʪʫʯʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ɸʨʭʽʪʝʢʪʫʨʫ ʤʝʨʝʞʽ 

(ʙʘʛʘʪʦʰʘʨʦʚʠʡ ʧʝʨʩʝʧʪʨʦʥ 5x5x2, 5 ʥʝʡʨʦʥʽʚ ʚ ʦʜʥʦʤʫ ʧʨʠʭʦʚʘʥʦʤʫ ʰʘʨʽ, 

ʨʽʟʥʦʚʠʜ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ï ʧʝʨʩʝʧʪʨʦʥ, ʤʝʪʦʜ ʥʘʚʯʘʥʥʷ ï ʟʚʦʨʦʪʥʝ ʧʦʰʠʨʝʥʥʷ 

ʧʦʤʠʣʦʢ, ʬʫʥʢʮʽʷ ʘʢʪʠʚʘʮʽʾ ï ʩʠʛʤʦʾʜʘ) ʟʦʙʨʘʞʝʥʦ ʨʠʩ. 2., ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 

ï ʥʘ ʨʠʩ. 3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʚʝʜʝʥʥʷ 

ʦʙʦʚô̫ ʟʢʦʚʦʛʦ ʚʘʢʮʠʥʫʚʘʥʥʷ ʟʥʠʞʫʻ ʟʨʦʩʪʘʥʥʷ ʚʽʜʩʦʪʢʘ ʽʥʬʽʢʦʚʘʥʠʭ ʥʘ 1,5%, ʘ 

ʚʽʜʩʦʪʢʘ ʭʚʦʨʠʭ ʥʘ ʪʷʞʢʫ ʬʦʨʤʫ ï ʤʘʡʞʝ ʚʜʚʽʯʽ. 

ʅʘʷʚʥʠʡ ʜʦʜʘʪʦʢ ʙʫʣʦ ʜʦʧʦʚʥʝʥʦ ʤʦʞʣʠʚʽʩʪʶ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ ʧʦʙʫʜʦʚʠ 

ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ (ʨʠʩ. 4). 

 

 
ʈʠʩ. 2. ɸʨʭʽʪʝʢʪʫʨʘ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ MLP 5x5x2 

 

 
ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 
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ʈʠʩ. 4. ʅʦʚʘ ʬʦʨʤʘ ʜʦʜʘʪʢʫ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1 COVID-19. URL: https://en.wikipedia.org/wiki/COVID-19 

2 ɺʘʢʮʠʥʘʮʽʷ ʧʨʦʪʠ COVID-19 ʚ ʋʢʨʘʾʥʽ. URL: 

https://uk.wikipedia.org/wiki/ɺʘʢʮʠʥʘʮʽʷ_ʧʨʦʪʠ_COVID-19_ʚ_ʋʢʨʘʾʥʽ 

3 ʂʦʟʫʙ ɼ.ʉ., ʄʝʣʴʥʠʢʦʚ ʆ.ʖ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʚʽʜʩʪʝʞʫʚʘʥʥʷ ʚʘʢʮʠʥʦʚʘʥʠʭ ʩʪʫʜʝʥʪʽʚ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ. 

ʄʦʣʦʜʴ ʽ ʥʘʫʢʘ: ʚʠʢʣʠʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ: ʟʙʽʨʥʠʢ ʪʝʟ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ (16 ʛʨʫʜʥʷ 2021 ʨ.). ʂʨʘʤʘʪʦʨʩʴʢ: ʈʘʜʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʧʨʠ 

ɼʦʥʝʮʴʢʽʡ ʦʙʣʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʾ, 2021. ʉ. 144ï145. 

4 ʄʝʣʴʥʠʢʦʚ ʆ.ʖ., ʂʦʟʫʙ ɼ.ʉ. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʢʮʠʥʦʚʘʥʠʭ ʩʪʫʜʝʥʪʽʚ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ 

ʢʦʤʧôʁ ʪʝʨʥʦ-̔ ʥʪʝʛʨʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʦʩʚʽʪʽ: ʩʪʘʥ, ʜʦʩʷʛʥʝʥʥʷ, 

ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ: ʤʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨ. ʥʘʫʢ.-ʧʨʘʢʪ. Internet-ʢʦʥʬʝʨʝʥʮʽʾ. 

ʏʝʨʢʘʩʠ, 2022. ʉ. 57ï59. 

5 ʄʝʣʴʥʠʢʦʚ ʆ.ʖ., ʂʦʟʫʙ ɼ.ʉ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʪʠʝʧʽʜʝʤʽʯʥʠʭ ʟʘʭʦʜʽʚ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥʠ ʚʽʜʩʦʪʢʘ ʽʥʬʽʢʦʚʘʥʠʭ ʪʘ ʧʝʨʝʥʝʩʝʥʠʭ ʭʚʦʨʦʙ ʫ ʪʷʞʢʽʡ 

ʬʦʨʤʽ. 2022 International Conference on Innovative Solutions in Software 

Engineering (ICISSE). Ivano-Frankivsk, Ukraine: Vasyl Stefanyk Precarpathian 

National University, 2022. ʨʨ. 186ï189. DOI 10.5281/zenodo.7502536 

6 ʂʦʨʦʥʘʚʽʨʫʩ ʚ ʋʢʨʘʾʥʽ ï ʉʪʘʪʠʩʪʠʢʘ [31.10.2022] ï ʂʘʨʪʘ ʟʘʨʘʞʝʥʴ, ʛʨʘʬʽʢʠ. 

URL: https://index.minfin.com.ua/ua/reference/coronavirus/ukraine 

7 ʄʝʣʴʥʠʢʦʚ ʆ.ʖ., ʂʦʟʫʙ ɼ.ʉ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʪʠʝʧʽʜʝʤʽʯʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥʠ 

ʚʽʜʩʦʪʢʘ ʽʥʬʽʢʦʚʘʥʠʭ ʪʘ ʧʝʨʝʥʝʩʝʥʠʭ ʭʚʦʨʦʙ ʫ ʪʷʞʢʽʡ ʬʦʨʤʽ ʅʝʡʨʦʤʝʨʝʞʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʅʄʊʽɿ-2022: ʟʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ XXI 

ʄʽʞʥʘʨʦʜ. ʥʘʫʢ. ʢʦʥʬ. ʂʨʘʤʘʪʦʨʩʴʢ: ɼɼʄɸ, 2022. ʉ. 56ï61. 
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ʄʠʩʴʢʦ ɸ.ɸ., 

ʩʪʫʜʝʥʪ  ʢʘʬʝʜʨʠ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʆʚʯʘʨʫʢ ɯ.ɺ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʈʆɿʈʆɹʂɸ ʉʀʉʊɽʄʀ ʆɹʃɯʂʋ ɸɹɯʊʋʈɯɭʅʊɯɺ  

ʉʠʩʪʝʤʘ ʦʙʣʽʢʫ ʘʙʽʪʫʨʽʥ̒ʪʽʚ ï ʮʝ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʘʙʽʪʫʨʽʻʥʪʽʚ, ʷʢʽ ʙʘʞʘʶʪʴ ʚʩʪʫʧʠʪʠ ʜʦ 

ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ʎʷ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʢʝʨʽʚʥʠʮʪʚʫ ʫʥʽʚʝʨʩʠʪʝʪʫ ʘʙʦ 

ʢʦʣʝʜʞʫ ʝʬʝʢʪʠʚʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʨʠʡʦʤʫ ʪʘ ʚʽʜʙʦʨʫ ʘʙʽʪʫʨʽʻʥʪʽʚ, ʘ 

ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʝʨʘʪʠʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʘʥʜʠʜʘʪʽʚ. 

ʉʠʩʪʝʤʘ ʟʘʟʚʠʯʘʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʘʢʽ ʬʫʥʢʮʽʾ, ʷʢ ʟʙʽʨ ʪʘ ʦʙʨʦʙʢʘ ʘʥʢʝʪʥʠʭ ʜʘʥʠʭ 

ʘʙʽʪʫʨʽʻʥʪʽʚ, ʟʙʝʨʽʛʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ, ʟʚ'ʷʟʦʢ ʟ ʢʘʥʜʠʜʘʪʘʤʠ ʪʘ ʽʥʰʽ ʬʫʥʢʮʽʾ, ʱʦ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʠʡʦʤʦʤ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. ɿ ʤʝʪʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʦʙʣʽʢʫ ʪʘ ʧʨʠʡʦʤʫ ʘʙʽʪʫʨʽʻʥʪʽʚ ʻ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʱʦ ʟʫʤʦʚʣʝʥʦ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʚ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɼʘʥʠʡ ʧʨʦʻʢʪ ʧʝʨʝʜʙʘʯʘʻ 

ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʘʙʽʪʫʨʽʻʥʪʽʚ, ʷʢʘ ʤʘʻ ʥʘ ʤʝʪʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʦʙʨʦʙʢʫ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʩʽʭ ʧʦʪʝʥʮʽʡʥʠʭ ʩʪʫʜʝʥʪʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʇʨʦʙʣʝʤʦʶ, ʷʢʘ ʩʪʘʻ 

ʧʝʨʝʜ ʥʘʤʠ, ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʫʯʥʦʛʦ ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʘʙʽʪʫʨʽʻʥʪʽʚ. 

ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʤʠʣʦʢ ʪʘ ʥʝʪʦʯʥʦʩʪʝʡ ʚ ʜʘʥʠʭ, ʱʦ ʟʛʦʜʦʤ ʤʦʞʫʪʴ 

ʚʧʣʠʥʫʪʠ ʥʘ ʧʨʦʮʝʩ ʧʨʠʡʦʤʫ ʜʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ 

ʘʙʽʪʫʨʽʻʥʪʽʚ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʠ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ ʧʦʢʨʘʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʇʨʠʡʤʘʣʴʥʦʾ ʢʦʤʽʩʽʾ. 

ʇʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʽʩʥʫʶʯʠʤʠ ʘʥʘʣʦʛʘʤʠ, ʪʘʢʠʤʠ ʷʢ 

"ɸʙʽʪʫʨʽʻʥʪ 2.0" ʪʘ "EduPage" [1]. ʇʨʦʪʝ, ʷʢ ʽ ʙʫʜʴ-ʷʢʠʡ ʧʨʦʜʫʢʪ, ʚʽʥ ʤʘʻ ʩʚʦʾ 

ʥʝʜʦʣʽʢʠ. ʆʜʠʥ ʟ ʛʦʣʦʚʥʠʭ ʥʝʜʦʣʽʢʽʚ ï ʮʝ ʚʽʜʩʫʪʥʽʩʪʴ ʛʥʫʯʢʦʩʪʽ ʪʘ ʩʢʣʘʜʥʦʱʽ ʟ 

ʨʦʟʰʠʨʝʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʫ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ, ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ Django ï ʚʽʜʢʨʠʪʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʝʙʜʦʜʘʪʢʽʚ. Django ʥʘʜʘʻ ʥʘʙʽʨ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʥʪʝʨʥʝʪ-ʜʦʜʘʪʢʽʚ, ʟʦʢʨʝʤʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ 

ʜʘʥʠʭ ʪʘ ʽʥʪʝʨʬʝʡʩʽʚ ʢʦʨʠʩʪʫʚʘʯʘ. ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤʠ, 

ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʧʨʦ ʘʙʽʪʫʨʽʻʥʪʽʚ ʪʘ ʦʙʣʽʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʾʭʥʽʡ 

ʚʩʪʫʧʥʠʡ ʙʘʣ, ʚʽʜʧʦʚʽʜʽ ʥʘ ʪʝʩʪʠ ʪʘ ʽʥʰʫ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʙʫʜʝ ʚʨʘʭʦʚʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ ʨʽʟʥʠʭ ʚʝʨʩʽʡ ʟʘʷʚ 

ʘʙʽʪʫʨʽʻʥʪʽʚ ʪʘ ʜʦʩʪʫʧ ʜʦ ʽʩʪʦʨʽʾ ʨʝʜʘʛʫʚʘʥʥʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Django Documentation. URL: 

https://docs.djangoproject.com/en/3.2/"EduPage". https://www.edupage.org/ 
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ʅʘʩiʨʦʚ ʖ.ʈ., 

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʠ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʆʚʯʘʨʫʢ ɯ.ɺ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʆʇʊʀʄɯɿɸʎɯʗ ʈɽɿɽʈɺʅʆɻʆ ʂʆʇɯʖɺɸʅʅʗ ɹɸɿ ɼɸʅʀʍ  
 

ʆʩʥʦʚʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʘ ʨʦʟʨʦʙʣʝʥʘ ʘʚʪʦʨʦʤ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʙʘʟ ʜʘʥʠʭ ʥʘ ʩʝʨʚʝʨʽ ʟʘ ʜʦʧʦʤʦʛʦʶ bash-ʩʢʨʠʧʪʽʚ  ̔

ʪʝʣʝʛʨʘʤ-ʧʦʚʽʜʦʤʣʝʥʴ. ʋʪʠʣʽʪʘ mysqldump, ̫ ʢʘ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʢʦʧʽʾ ʙʘʟ ʜʘʥʠʭ 

MySQL  ̔MariaDB, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ 

ʙʘʟ ʜʘʥʠʭ. ʉʠʩʪʝʤʘ ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ ʩʮʝʥʘʨʽʾʚ Bash  ̔ ʤʦʞʝ 

ʚʠʢʦʥʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʟʘʚʜʘʥʥʷ ʚ Unix-ʧʦʜʽʙʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ.  

ɺ ʨʦʙʦʪʽ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʦʧʪʠʤʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʟʤʫ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʙʫʜʦʚʘʥʫ ʫʪʠʣʽʪʫ cron ʜʣʷ ʟʘʧʫʩʢʫ ʬʦʥʦʚʠʭ ʟʘʚʜʘʥʴ. ʎʝ 

ʜʦʧʦʤʦʛʣʦ ʫʥʠʢʥʫʪʠ ʙʣʦʢʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʪʘ ʧʨʠʩʢʦʨʠʣʦ ʧʨʦʮʝʩ ʢʦʧʽʶʚʘʥʥʷ ʙʘʟʠ 

ʜʘʥʠʭ. ɹʫʣʠ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʽ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ 

ʙʘʟʠ ʜʘʥʠʭ, ʥʘʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ Docker, ʘʣʝ ʘʥʘʣʽʟ ʚʠʷʚʠʚ ʦʙʤʝʞʝʥʥʷ ʪʘ 

ʥʝʜʦʣʽʢʠ ʮʠʭ ʧʽʜʭʦʜʽʚ.  

ɺ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʨʦʙʦʪʽ ʙʫʚ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʢʦʧʽʾ ʙʘʟ ʜʘʥʠʭ, ʧʝʨʝʜʘʚʘʪʠ ʾʭ ʥʘ ʚʽʜʜʘʣʝʥʽ ʩʝʨʚʝʨʠ, 

ʧʝʨʝʚʽʨʷʪʠ ʨʝʟʝʨʚʥʽ ʢʦʧʽʾ ʪʘ ʥʘʜʩʠʣʘʪʠ ʩʧʦʚʽʱʝʥʥʷ ʛʨʫʧʘʤ Telegram. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʣʘʩʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ 

ʚʠʢʦʥʘʥʥʷ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ ʙʘʟ ʜʘʥʠʭ ʥʘ ʚʽʜʜʘʣʝʥʠʭ ʩʝʨʚʝʨʘʭ. ʊʘʢʦʞ ʨʦʟʨʦʙʣʝʥʦ 

Telegram-ʙʦʪ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʦʪʨʠʤʫʚʘʪʠ ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ ʧʨʦʮʝʩ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ. ɹʦʪ ʥʘʜʩʠʣʘʻ ʛʨʫʧʽ Telegram ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ 

ʜʘʪʦʶ ʪʘ ʯʘʩʦʤ ʩʪʚʦʨʝʥʥʷ ʨʝʟʝʨʚʥʦʾ ʢʦʧʽʾ ʪʘ ʟʘʛʘʣʴʥʠʤ ʦʙʩʷʛʦʤ ʩʢʦʧʽʡʦʚʘʥʠʭ 

ʜʘʥʠʭ [1].  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ ʨʝʘʣʽʟʦʚʘʥʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʙʘʟ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ bash-ʩʢʨʠʧʪʽʚ, ʤʝʭʘʥʽʟʤʫ 

ʙʝʟʧʝʯʥʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʪʘ Telegram-ʙʦʪʘ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ  

ʦʪʨʠʤʘʥʦ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʦʮʝʩʫ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʙʘʟ ʜʘʥʠʭ ʥʘ ʚʽʜʜʘʣʝʥʠʭ ʩʝʨʚʝʨʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

bash-ʩʢʨʠʧʪʽʚ ʽ ʧʦʚʽʜʦʤʣʝʥʴ Telegram.  

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʠʡ ʟʘʭʠʩʪ ʜʘʥʠʭ ʚʽʜ ʚʪʨʘʪʠ ʪʘ 

ʦʧʝʨʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʧʨʦʮʝʩʫ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Telegram automated db backup. URL: https://github.com/azerothcore/telegram 

-automated-db-backup/blob/master/README.md 

  

https://github.com/azerothcore/telegram%20-automated-db-backup/blob/master/README.md
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ʋɼʂ 004.9 
ʅʦʚʽʢʦʚ ɺ.ʉ., 
ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  
ʆʚʯʘʨʫʢ ɯ.ɺ., 
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 
ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʉʀʉʊɽʄɸ ʊɽʉʊʋɺɸʅʅʗ ʂɺɸʃɯʌɯʂɸʎɯɰ ʇʈɸʎɯɺʅʀʂɯɺ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʜʦʩʷʛʪʠ ʫʩʧʽʭʫ ʚ ʩʫʯʘʩʥʦʤʫ ʙʽʟʥʝʩʽ. ɺʦʥʦ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʚʠʷʚʠʪʠ ʩʬʝʨʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʧʘʥʽʷʤ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʧʽʜʚʠʱʝʥʥʽ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʚʦʾʭ ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʫ ʨʦʙʦʪʫ. ʉʠʩʪʝʤʘ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʝʨʽʾ ʪʝʩʪʽʚ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʚʩʽ 

ʥʝʦʙʭʽʜʥʽ ʘʩʧʝʢʪʠ ʨʦʙʦʪʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘ [1]. ʂʦʞʝʥ ʪʝʩʪ ʤʽʩʪʠʪʴ ʧʠʪʘʥʥʷ ʟ ʨʽʟʥʠʭ 

ʛʘʣʫʟʝʡ ʟʥʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʢʦʥʢʨʝʪʥʦʶ ʧʦʩʘʜʦʶ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ 

ʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫʻ ʨʝʟʫʣʴʪʘʪʠ ʽ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ ʧʨʘʮʽʚʥʠʢʘ. 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʜʣʷ ʢʦʤʧʘʥʽʾ 

ʦʯʝʚʠʜʥʽ. ɺʦʥʘ ʜʦʧʦʤʘʛʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʫ ʨʦʙʦʪʫ, ʟʥʠʟʠʪʠ ʨʠʟʠʢ ʧʦʤʠʣʦʢ ʽ 

ʥʝʧʨʘʚʠʣʴʥʠʭ ʨʽʰʝʥʴ, ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʩʠʩʪʝʤʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʢʦʤʧʘʥʽʾ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ 

ʧʽʜʚʠʱʝʥʥʽ ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʚʦʾʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽ ʧʽʜʚʠʱʝʥʥʽ ʾʭʥʴʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʨʽʚʥʷ, ʱʦ ʤʦʞʝ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʾʭʥʶ ʤʦʪʠʚʘʮʽʶ ʽ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʨʦʙʦʪʦʶ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʧʨʦʚʘʜʠʪʠ ʩʠʩʪʝʤʫ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, ʢʦʤʧʘʥʽʷ 

ʧʦʚʠʥʥʘ ʩʧʦʯʘʪʢʫ ʚʠʟʥʘʯʠʪʠ ʮʽʣʽ ʪʘ ʟʘʚʜʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ. ʎʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʦʙʣʘʩʪʝʡ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʢʦʞʥʦʾ ʧʦʩʘʜʠ, 

ʘ ʪʘʢʦʞ ʨʽʚʝʥʴ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʢʦʞʥʦʾ ʟ ʥʠʭ. ʂʦʤʧʘʥʽʷ ʪʘʢʦʞ 

ʧʦʚʠʥʥʘ ʚʩʪʘʥʦʚʠʪʠ ʯʘʩʪʦʪʫ ʪʘ ʦʙʩʷʛ ʪʝʩʪʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ, 

ʷʢʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ. 

ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ, ʱʦʙ ʩʠʩʪʝʤʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ 

ʙʫʣʘ ʩʧʨʘʚʝʜʣʠʚʦʶ ʪʘ ʦʙ'ʻʢʪʠʚʥʦʶ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʪʝʩʪʫʚʘʥʥʷ ʧʦʚʠʥʥʦ 

ʧʨʦʚʦʜʠʪʠʩʷ ʧʦʩʣʽʜʦʚʥʦ ʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦ, ʘ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠ ʧʦʚʠʥʥʽ 

ʦʮʥ̔ʶʚʘʪʠʩʷ ʦʙ'ʻʢʪʠʚʥʦ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʘʮʽʚʥʠʢʽʚ ʥʝʦʙʭʽʜʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ ʪʘ ʥʘʚʯʘʥʥʷʤ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʪʝʩʪʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʱʦʜʦ ʾʭʥʴʦʾ ʨʦʙʦʪʠ. ɿʘʛʘʣʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʩʪʝʤʠ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʤʦʞʝ ʤʘʪʠ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ ʜʣʷ ʢʦʤʧʘʥʽʾ. 

ɺʦʥʦ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʫ ʨʦʙʦʪʫ ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʥʘʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʧʽʜʚʠʱʝʥʥʽ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ ʧʨʦʬʝʩʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ ʧʝʨʩʦʥʘʣʫ. ɺʧʨʦʚʘʜʠʚʰʠ ʩʧʨʘʚʝʜʣʠʚʫ ʪʘ 

ʦʙ'ʻʢʪʠʚʥʫ ʩʠʩʪʝʤʫ ʪʝʩʪʫʚʘʥʥʷ, ʢʦʤʧʘʥʽʷ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʩʚʦʶ ʟʘʛʘʣʴʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʜʦʩʷʛʪʠ ʙʽʣʴʰʦʛʦ ʫʩʧʽʭʫ ʚ ʢʦʥʢʫʨʝʥʪʥʦʤʫ ʜʽʣʦʚʦʤʫ ʩʚʽʪʽ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɸʣʣʝʥ ɼʘʫʥʠ. Ruby on Rails 6. ʈʦʟʨʦʙʢʘ ʚʝʙ-ʜʦʜʘʪʢʽʚ ʜʣʷ ʧʦʯʘʪʢʽʚʮʽʚ. ʂʠʾʚ: 

ɺʠʜʘʚʥʠʮʪʚʦ "ʅʘʰ ʬʦʨʤʘʪ", 2021. 352 ʩ.  
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ʋɼʂ 004 

ʉʘʚʯʫʢ ʄ.ʖ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʘʚʛʦʨʦʜʥʽʡ ɺ.ɺ., 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɸʈʍɯʊɽʂʊʋʈɸ ʉʀʉʊɽʄʀ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɻʆ 

ʇʈʆɽʂʊʋɺɸʅʅʗ ɹʆʈʊʆɺʆɻʆ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʦʨʪʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ (ʉɸʇʈ ɹʇɿ) ʻ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ 

ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʚʠʨʦʙʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʾʭ 

ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʪʘ ʟʘʧʦʟʠʯʝʥʥʷ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʰʣʷʭʦʤ ʢʦʧʽʶʚʘʥʥʷ. 

ʅʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ɹʇɿ ʧʨʦʝʢʪʘʥʪ ʟʘʧʦʚʥʶʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʢʣʘʜʦʚʽ 

ʚʠʨʦʙʠ, ʧʨʦʪʝ ʧʨʠ ʧʝʨʝʭʦʜʽ ʜʦ ʝʪʘʧʽʚ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ ʷʢ ʦʢʨʝʤʠʭ 

ʩʠʩʪʝʤ, ʪʘʢ ʽ ʚʠʨʦʙʠ ʚ ʮʽʣʦʤʫ, ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ ʟ ʦʧʝʨʘʪʠʚʥʠʤ ʟʽʩʪʘʚʣʝʥʥʷʤ 

ʪʘ ʢʝʨʫʚʘʥʥʷʤ ʪʝʩʪʘʤʠ ʚʠʨʦʙʽʚ ʪʘ ʦʢʨʝʤʠʭ ʩʠʩʪʝʤ [1]. 

ɸʢʪʫʘʣʴʥʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʧʠʪʘʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽ ʾ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ 

ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʙʦʨʪʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʛʣʷʥʫʪʠ ʧʠʪʘʥʥʷ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʧʨʦ ʙʦʨʪʦʚʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʝʩʪʠ. ʉɸʇʈ ɹʇɿ ʨʝʘʣʽʟʦʚʘʥʘ ʟʛʽʜʥʦ ʟ ʪʨʠʣʘʥʢʦʚʦʶ 

ʘʨʭʽʪʝʢʪʫʨʦʶ, ʚ ʷʢʽʡ ʚ ʩʠʩʪʝʤʽ ʚʠʜʽʣʷʶʪʴʩʷ ʪʨʠ ʥʘʩʪʫʧʥʽ ʢʦʤʧʦʥʝʥʪʠ: 

ʢʣʽʻʥʪʩʴʢʠʡ ʜʦʜʘʪʦʢ, ʩʝʨʚʝʨ ʜʦʜʘʪʢʽʚ ʽ ʩʝʨʚʝʨ ʙʘʟʠ ʜʘʥʠʭ (ʩʝʨʚʝʨ ɹɼ). 

ʂʣʽʻʥʪʩʴʢʘ ʧʨʦʛʨʘʤʘ ʻ ʥʘʩʪʽʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ ʜʣʷ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

Windows. ʂʣʽʻʥʪʩʴʢʘ ʧʨʦʛʨʘʤʘ ʟʜʽʡʩʥʶʻ ʚʟʘʻʤʦʜʽ ʁ ʟ ʩʝʨʚʝʨʦʤ ʧʨʦʛʨʘʤ ʟʘ 

ʧʨʦʪʦʢʦʣʦʤ HTTP. 

ʉʝʨʚʝʨ ʜʦʜʘʪʢʽʚ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʦʩʥʦʚʥʦʾ ʙʽʟʥʝʩ-ʣʦʛʽʢʠ ʨʦʙʦʪʠ ʟ 

ʜʘʥʠʤʠ. ʉʝʨʚʝʨʦʤ ʧʨʦʛʨʘʤ ʤʦʞʝ ʙʫʪʠ ʚʽʨʪʫʘʣʴʥʘ ʘʙʦ ʬʽʟʠʯʥʘ ʤʘʰʠʥʘ ʟ 

ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ Windows ʘʙʦ Windows Server. ɼʣʷ ʨʦʟʛʦʨʪʘʥʥʷ WCF 

ʩʝʨʚʽʩʽʚ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʙʽʟʥʝʩ-ʣʦʛʽʢʫ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ, ʧʦʪʨʽʙʥʠʡ ʚʝʙ-ʩʝʨʚʝʨ 

IIS (Internet Information Services). ʉʝʨʚʝʨ ʙʘʟʠ ʜʘʥʠʭ ʟʜʽʡʩʥʶʻ ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ. ʋ ʷʢʦʩʪʽ ʩʝʨʚʝʨʫ ʙʘʟʠ ʜʘʥʠʭ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʬʽʟʠʯʥʘ 

ʘʙʦ ʚʽʨʪʫʘʣʴʥʘ ʤʘʰʠʥʘ ʟ ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ Windows ʘʙʦ Windows Server. 

ʋ ʨʦʣʽ ʉʋɹɼ ʩʣʫʞʠʪʴ MS SQL Server Express 2019. ʉʝʨʚʝʨ ʧʨʦʛʨʘʤ 

ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʩʝʨʚʝʨʘ ʙʘʟʠ ʜʘʥʠʭ ʟʘ ʧʨʦʪʦʢʦʣʦʤ TCP.  

ʉɸʇʈ ɹʇɿ ʨʦʟʜʽʣʝʥʘ ʥʘ ʬʽʟʠʯʥʽ ʤʦʜʫʣʽ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 1.  

ʈʦʟʛʣʷʥʝʤʦ ʦʢʨʝʤʦ ʢʦʞʝʥ ʤʦʜʫʣʴ. 

ʄʦʜʫʣʴ Client ʤʽʩʪʠʪʴ ʚʠʢʦʥʫʚʘʥʽ ʬʘʡʣʠ ʢʣʽʻʥʪʩʴʢʦʾ ʧʨʦʛʨʘʤʠ. 

ʄʦʜʫʣʴ Common ʚʢʣʶʯʘʻ ʧʽʜʤʦʜʫʣʽ Common ʽ Unity. ʇʽʜʤʦʜʫʣʴ Common 

ʤʽʩʪʠʪʴ ʦʧʠʩ DTO (Data Transfer Object, [2]) ʧʨʦʤʽʞʥʠʭ ʩʫʪʥʦʩʪʝʡ, ʧʨʠʟʥʘʯʝʥʠʭ 

ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʟ ɹɼ ʢʣʽʻʥʪʩʴʢʦʤʫ ʜʦʜʘʪʢʫ, ʽ ʟʘʛʘʣʴʥʽ ʽʥʪʝʨʬʝʡʩʠ (ʢʦʥʪʨʘʢʪʠ 

ʩʝʨʚʽʩʽʚ), ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʷʢ ʢʣʽʻʥʪʦʤ, ʪʘʢ ʽ ʩʝʨʚʝʨʦʤ. ʇʽʜʤʦʜʫʣʴ Unity ʤʽʩʪʠʪʴ 

ʨʝʘʣʽʟʘʮʽʶ ʢʦʥʪʝʡʥʝʨʘ ʽʥʚʝʨʩʽʾ ʫʧʨʘʚʣʽʥʥʷ Unity. 
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ʈʠʩ. 1. ɼʽʘʛʨʘʤʘ ʧʘʢʝʪʽʚ ʉɸʇʈ ɹʇɿ 

ʄʦʜʫʣʴ Domain ʤʽʩʪʠʪʴ ʩʫʪʥʦʩʪʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ 

ʬʦʨʤʫʻʪʴʩʷ ʙʘʟʘ ʜʘʥʠʭ. 

ʄʦʜʫʣʴ DataAccessLayer ʤʽʩʪʠʪʴ ʢʦʥʪʝʢʩʪ ʜʦʩʪʫʧʫ ʜʦ ʙʘʟʠ ʜʘʥʠʭ, ʨʝʘʣʽʟʘʮʽʾ 

ʨʝʧʦʟʠʪʦʨʽʾʚ, ʢʦʥʬʽʛʫʨʘʮʽʾ ʩʫʪʥʦʩʪʝʡ ʪʘ ʤʽʛʨʘʮʽʾ. 

ʄʦʜʫʣʴ BusinessLayer ʤʽʩʪʠʪʴ ʨʝʘʣʽʟʘʮʽʶ ʚʩʽʭ ʦʧʝʨʘʮʽʡ ʩʝʨʚʝʨʘ, ʦʛʦʣʦʰʝʥʠʭ ʫ 

ʢʦʥʪʨʘʢʪʽ ʩʝʨʚʽʩʽʚ. 

ʄʦʜʫʣʴ ServiceLayer ʤʽʩʪʠʪʴ ʢʦʥʬʽʛʫʨʘʮʽʶ ʪʦʯʦʢ ʜʦʩʪʫʧʫ ʪʘ ʢʘʥʘʣʽʚ ʟʚ'ʷʟʢʫ 

ʩʝʨʚʝʨʘ, ʽʥʽʮʽʘʣʽʟʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʪʝʢʩʪʫ ʙʘʟʠ ʜʘʥʠʭ. 

WcfServices ʤʽʩʪʠʪʴ ʦʧʠʩ ʽ ʢʦʥʬʽʛʫʨʘʮʽʶ ʥʘʙʦʨʫ ʩʝʨʚʽʩʽʚ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʥʘ 

ʚʝʙ-ʩʝʨʚʝʨʽ IIS. 

ʋ ʉɸʇʈ ɹʇɿ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷ ORM (Object-Relational Mapping), 

ʱʦ ʧʝʨʝʥʦʩʠʪʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʥʘ ʰʘʨ ʚʠʱʝ, ʚʽʜ ʬʽʟʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ɹɼ 

ʜʦ ʧʨʝʜʤʝʪʥʠʭ ʢʣʘʩʽʚ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʜʽ. ʏʝʨʝʟ ʮʝ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ 

ʨʦʟʨʦʙʥʠʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʙʘʟʦʶ ʜʘʥʠʭ ʤʽʥʽʤʘʣʴʥʘ, ʦʩʢʽʣʴʢʠ ʟʤʽʥʘ ʩʪʨʫʢʪʫʨʠ 

ʪʘʙʣʠʮʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʟʤʫ ʤʽʛʨʘʮʽʡ. 

ʈʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ ʉɸʇʈ ɹʇɿ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʝʩʪʘʤʠ ʚʠʨʦʙʽʚ ʪʘ 

ʩʠʩʪʝʤ ʜʦʟʚʦʣʠʪʴ ʧʨʦʝʢʪʘʥʪʘʤ ʽʥʪʝʛʨʫʚʘʪʠ ʚ ʩʠʩʪʝʤʫ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʪʠ 

ʜʦʚʽʜʥʠʢʠ ʪʝʩʪʽʚ ʜʣʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʝʪʘʧʘʭ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ ɹʇɿ. 

ʇʨʦʧʦʥʦʚʘʥʽ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʧʽʜʚʠʱʘʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʧʨʦʮʝʩʫ 

ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ ʦʢʨʝʤʠʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤ ʪʘ ʚʠʨʦʙʽʚ 

ʰʣʷʭʦʤ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʥʘ ʧʦʰʫʢ ʧʦʚ'ʷʟʘʥʠʭ ʟ ɹʇɿ ʪʝʩʪʽʚ. 
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ʋɼʂ 004 

ʉʽʜʝʥʢʦʚ ɻ.ɻ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʘʚʛʦʨʦʜʥ ̫ɻ.ɸ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼʋ ɸʅɸʃɯɿʋ ɼɽʈɽɺɸ ɺɯɼʄʆɺ ɼʃʗ 

ʆʎɯʅʂʀ ʅɸɼɯʁʅʆʉʊɯ ɺɽɹʉɸʁʊɯɺ 

ɸʥʘʣʽʟ ʜʝʨʝʚʘ ʚʽʜʤʦʚ (ɸɼɺ) ʻ ʤʝʪʦʜʦʤ ʘʥʘʣʽʟʫ ʚʽʜʤʦʚ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ, ʚ 

ʷʢʦʤʫ ʚʽʜʤʦʚʠ ʩʠʩʪʝʤʠ ʘʙʦ ʥʝʙʘʞʘʥʽ ʩʪʘʥʠ ʧʽʜʜʘʶʪʴʩʷ ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʽʚ ʙʫʣʝʚʦʾ ʘʣʛʝʙʨʠ, ʧʦʻʜʥʫʶʯʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʽʜʤʦʚ ʥʠʞʯʦʛʦ ʨʽʚʥʷ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʽʜʤʦʚʠ ʩʠʩʪʝʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʝʨʝʚʘ ʚʽʜʤʦʚ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ, ʱʦ 

ʜʦʧʦʤʘʛʘʻ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʽʜʤʦʚʠ ʟʘ ʨʽʚʥʝʤ ʥʘʜʽʡʥʦʩʪʽ, ʜʫʞʝ ʧʦʰʠʨʝʥʝ ʥʠʥʽ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ï ʦʮʥ̔ʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʫ ʜʝʨʝʚʘ ʚʽʜʤʦʚ ʜʣʷ ʦʮʽʥʢʠ 

ʥʘʜʽʡʥʦʩʪʽ ʚʝʙʩʘʡʪʽʚ.  

ɸʥʘʣʽʟ ʜʝʨʝʚʘ ʚʽʜʤʦʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʣʦʛʽʯʥʠʭ ʩʭʝʤ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ 

ʩʪʘʥ, ʫ ʷʢʦʤʫ ʧʝʨʝʙʫʚʘʻ ʩʠʩʪʝʤʘ. ɸɼɺ ʙʫʜʫʶʪʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ 

ʛʨʘʬʽʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʊʘʢ ʟʚʘʥʦʶ ʛʦʣʦʚʥʦʶ (ʢʦʨʝʥʝʚʦʶ) ʧʦʜʽʻʶ ʜʝʨʝʚʘ ʣʦʛʽʢʠ ʧʨʠʡʤʘʻʪʴʩʷ 

ʥʝʙʘʞʘʥʠʡ ʥʘʩʣʽʜʦʢ. ʃʦʛʽʯʥʠʡ ʣʘʥʮʶʞʦʢ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʰʣʷʭʫ 

ʜʦ ʧʦʜʽʾ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʘʤʦʤʫ ʚʝʨʭʫ ʮʴʦʛʦ ʣʘʥʮʶʞʢʘ, ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤ. 

ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʙʫʜʝ ʜʦʩʠʪʴ ʢʦʨʠʩʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ʥʝʙʝʟʧʝʢ. ʁʦʛʦ ʦʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʻ çʜʦʩʚʽʜè. ʇʨʠʥʮʠʧ ʪʘʢʦʛʦ ʜʝʨʝʚʘ 

ʽʻʨʘʨʭʽʯʥʠʡ, ʪʦʙʪʦ ʽʩʥʫʻ ʦʩʥʦʚʥʘ ʧʦʜʽʷ, ʚʽʜ ʷʢʦʾ ʚʩʽ ʟʘʚʜʘʥʥʷ ʡʜʫʪʴ ʚʥʠʟ. 

ɼʘʣʽ ʟʘ ʟʘʚʜʘʥʥʷʤʠ ʩʣʽʜʫʶʪʴ ʣʦʛʽʯʥʽ ʚʠʨʘʟʠ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʩʠʪʫʘʮʽʷʭ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʜʘʥʦʛʦ ʝʬʝʢʪʫ. ʇʦʪʽʤ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʧʦʚʥʝʥʥʷ ʜʝʨʝʚʘ ʚʽʜʤʦʚ ʚʽʜ 

ʨʝʘʣʴʥʠʭ ʡʤʦʚʽʨʥʦʩʪʝʡ ʥʝʚʜʘʣʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʩʝ ʚʠʱʝʟʛʘʜʘʥʝ ʜʦʟʚʦʣʷʻ 

ʢʦʤʧ'ʶʪʝʨʫ ʟʨʦʙʠʪʠ ʦʙʯʠʩʣʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʚʽʜʤʦʚʠ ʟ ʜʝʨʝʚʘ ʚʽʜʤʦʚ [1]. 

ʎʝ ʜʝʨʝʚʦ ʟʘʟʚʠʯʘʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʣʘʥʮʶʞʢʘ ʟʚʠʯʘʡʥʠʭ ʣʦʛʽʯʥʠʭ ʩʠʤʚʦʣʽʚ. 

ʊʘʢʝ ʜʝʨʝʚʦ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʢʣʶʯʘʻ ʧʝʨʝʪʠʥ, ʷʢʠʡ ʧʦ ʩʫʪʽ ʻ ʰʣʷʭʦʤ ʚʽʜ ʧʦʜʽʾ ʜʦ 

ʽʥʽʮʽʘʪʦʨʘ ʧʦʜʽʾ. ʅʘʡʢʦʨʦʪʰʠʡ ʪʘʢʠʡ ʤʘʨʰʨʫʪ ʻ ʤʽʥʽʤʘʣʴʥʠʤ ʧʝʨʝʪʠʥʦʤ. 

ʇʝʨʚʠʥʥʽ ʧʦʜʽʾ ʥʝ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʜʝʨʝʚʽ ʚʽʜʤʦʚ. ʇʨʦʤʽʞʥʽ ʞ ʧʦʜʽʾ ʥʘʙʫʚʘʶʪʴ 

ʨʦʟʚʠʪʢʫ ʚ ʩʠʩʪʝʤʽ (ʜʝʨʝʚʽ ʚʽʜʤʦʚ) ʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ ʚʠʭʦʜʽ ʝʣʝʤʝʥʪʽʚ. 

ɹʫʜʴ-ʷʢʘ ʧʦʜʽʷ ʫ ʜʝʨʝʚʽ ʤʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʟʽ ʩʪʘʪʠʩʪʠʯʥʦʶ 

ʡʤʦʚʽʨʥʽʩʪʶ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʙʫʜʴ-ʷʢʦʾ ʧʦʜʽʾ ʤʦʞʝ ʙʫʪʠ 

ʚʠʟʥʘʯʝʥʘ ʚʠʥʷʪʢʦʚʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ. 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ. ʅʘʡʯʘʩʪʽʰʝ ʟʙʦʾ ʫ ʨʦʙʦʪʽ ʜʝʷʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʜʝʷʢʦʶ ʧʦʩʪʽʡʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʮʠʭ ʟʙʦʾʚ. 

ɼʘʥʠʡ ʚʠʧʘʜʦʢ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʠʡ, ʪʦʤʫ ʱʦ ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʤʦʚʠ ʚ ʪʘʢʦʤʫ ʨʘʟʽ 

ʢʦʨʝʣʶʻ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ɚ ʽ ʯʘʩʦʤ t ʟʘ ʝʢʩʧʦʥʝʥʪʥʠʤ ʟʘʢʦʥʦʤ: 

ὖ ρ Ὡ ȟ 
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ʜʝ ὖ ‗ὸȟ‗ὸπȟρ. 
ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʤʦʚʠ ʚʫʟʣʘ ʘʙʦ ʦʢʨʝʤʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʧʨʦʪʷʛʦʤ t ʛʦʜʠʥ ʜʦʨʽʚʥʶʻ ʚʠʨʘʟʫ, ʱʦ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ʥʘʚʝʜʝʥʦʶ 

ʚʠʱʝ. ɯʩʥʫʻ ʧʝʚʥʝ ʦʙʤʝʞʝʥʥʷ ʜʝʨʝʚʘ ʚʽʜʤʦʚ ʯʘʩʦʚʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ, ʥʘʧʨʠʢʣʘʜ, 

ʷʢʱʦ ʡʜʝʪʴʩʷ ʧʨʦ ʛʦʜʠʥʥʠʡ ʯʘʩ ʧʦʣʴʦʪʫ ʘʙʦ ʜʝʷʢʠʡ ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʦʣʴʦʪʫ. 

ʉʭʦʞʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ ʽʩʥʫʻ ʪʘʢʦʞ ʤʽʞ ʽʤʦʚʽʨʥʽʩʪʶ ʧʦʜʽʾ ʪʘ 

ʯʘʩʦʚʠʤ ʽʥʪʝʨʚʘʣʦʤ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʤ ʚʠʱʝ. 

ʅʘʡʯʘʩʪʽʰʝ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʧʦʙʫʜʦʚʠ ʣʦʛʽʯʥʠʭ ʜʽʘʛʨʘʤ (ʣʦʛʽʯʥʠʭ ʩʠʤʚʦʣʽʚ) 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʽʥʘʨʥʠʡ ʢʦʜ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʚʭʽʜʥʦʛʦ ʪʘ 

ʚʠʭʽʜʥʦʛʦ ʟʥʘʯʝʥʴ (0 ï ʭʠʙʘ, 1 ï ʽʩʪʠʥʘ). ʎʽʣʢʦʤ ʣʦʛʽʯʥʦ, ʱʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʜʽʾ ʥʘ 

ʚʭʦʜʽ ʤʘʻ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʭʽʜʥʦʾ ʧʦʜʽʾ. 

ʄʽʞ ʙʽʥʘʨʥʠʤʠ ʢʦʜʘʤʠ, ʟʘʟʚʠʯʘʡ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʝʚʥʽ ʣʦʛʽʯʥʽ ʦʧʝʨʘʪʦʨʠ, 

ʥʘʧʨʠʢʣʘʜ, çɯè, ʷʢʠʡ ʧʦʟʥʘʯʘʻ ʟʥʘʭʦʜʞʝʥʥʷ ʧʨʘʚʦʨʫʯ ʽ ʣʽʚʦʨʫʯ ʚʽʜ ʥʴʦʛʦ ʧʦʜʽʡ, 

ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʦʜʥʘ ʥʘ ʦʜʥʫ. ʊʦʙʪʦ ʤʽʞ ʥʠʤʠ ʚʽʜʩʫʪʥʷ ʢʦʨʝʣʷʮʽʷ ʥʘ ʚʭʦʜʽ ʪʘ ʥʘ 

ʚʠʭʦʜʽ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʠʢʣʘʜʘʶʯʠ ʜʦ ʮʴʦʛʦ ʤʽʨʢʫʚʘʥʥʷ ʪʝʦʨʽʶ ʤʥʦʞʠʥ, 

ʚʠʷʚʠʤʦ, ʱʦ ʦʧʠʩʘʥʘ ʚʠʱʝ ʫʤʦʚʘ ʧʦ ʩʫʪʽ ʦʜʥʦʟʥʘʯʥʘ ʟ ʧʝʨʝʪʠʥʦʤ ʚʭʽʜʥʠʭ ʧʦʜʽʡ 

(ʪʦʙʪʦ ʫ ʧʦʜʽʡ ʦʜʥʘʢʦʚʠʡ ʚʭʽʜ). ɼʣʷ ʪʘʢʦʛʦ ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʽʩʪʴ ʚʠʭʦʜʫ ʤʦʞʥʘ 

ʨʦʟʨʘʭʫʚʘʪʠ ʷʢ: 0! ÁÎÄ "  0!᷊ "  0!0" 

ʉʠʤʚʦʣ çɸɹʆè ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʠʤʚʦʣʫ çɯè ʚʽʜʧʦʚʽʜʘʻ ʦʙ'ʻʜʥʘʥʥʶ. ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʽʩʪʴ ʚʠʭʦʜʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

0 ! ÏÒ "  0 ! ᷾  "  0!  0"  0 ! ᷊  " 

ɺʨʘʭʦʚʫʶʯʠ ʥʝʚʝʣʠʢʫ ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʤʦʚʠ ʫ ʜʝʨʝʚʽ ʚʽʜʤʦʚ (ʤʝʥʰʝ 0,01), 

ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʜʽʾ ʚʠʭʦʜʫ ʟʘʟʚʠʯʘʡ ʧʨʠʡʤʘʻ ʜʦʩʠʪʴ ʤʘʣʝ ʟʥʘʯʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʚʭʽʜʥʽ ʧʦʜʽʾ ʻ ʚʟʘʻʤʦʚʠʢʣʶʯʥʠʤʠ. ɯ ʪʫʪ 

ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʭʦʜʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʷʢ: 

0 ! ÏÒ "  0!  0"ȟ0 ! ᷊  "  π 
ʇʦ ʩʫʪʽ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʩʠʤʚʦʣ çɸɹʆè ʩʪʘʻ ʚʠʢʣʶʯʥʠʤ ʽ ʫ ʚʠʧʘʜʢʫ ʟ ʜʚʦʤʘ 

ʚʭʦʜʘʤʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʘʢʪʠʚʥʠʡ ʣʠʰʝ ʦʜʠʥ ʚʭʽʜ: 

ʧʝʨʰʠʡ ʯʠ ʜʨʫʛʠʡ. ʆʙʠʜʚʘ ʚʭʦʜʠ ʦʜʥʦʯʘʩʥʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʘʢʪʠʚʥʽ ʙʫʪʠ ʥʝ 

ʤʦʞʫʪʴ. ɯ ʪʫʪ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʭʦʜʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʪʘʢ: 

0 ! ØÏÒ "  0!  0"  ς0 ! ᷊  " 

ɺʨʘʭʦʚʫʶʯʠ ʤʘʣʝ ʯʠʩʝʣʴʥʝ ʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ, ʩʠʤʚʦʣ çʚʠʢʣʶʯʥʝ ɸɹʆè 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʜʝʨʝʚʽ ʚʽʜʤʦʚ ʟ ʦʙʤʝʞʝʥʥʷʤʠ. 

ʇʽʩʣʷ ʧʦʙʫʜʦʚʠ ʜʝʨʝʚʘ ʚʽʜʤʦʚ ʜʣʷ ʩʘʡʪʫ ʦʯʝʚʠʜʥʦ, ʱʦ ʮʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʩʘʡʪʫ ʣʠʰʝ ʥʘ ʷʢʽʩʥʦʤʫ ʨʽʚʥʽ. ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʜʣʷ ʘʥʘʣʽʟʫ ʧʨʠʯʠʥ ʚʞʝ ʚʠʷʚʣʝʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʥʘ ʩʘʡʪʽ, ʘʣʝ ʥʘ ʝʪʘʧʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʽʥ ʥʝ ʤʦʞʝ ʢʽʣʴʢʽʩʥʦ ʦʙʯʠʩʣʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ 

ʩʘʡʪʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Hyun K. C. et al. Risk analysis using fault-tree analysis (FTA) and analytic 

hierarchy process (AHP) applicable to shield TBM tunnels. Tunnelling and 

Underground Space Technology. 2015. ʊ. 49. P. 121-129. 
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ʋɼʂ 004 

ʉʣʽʞʝʚʩʴʢʠʡ ʆ.ʄ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʄʫʭʽʥ ɺ.ɭ., 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɸʅɸʃɯɿ ɿɸʉʆɹɯɺ ʊɸ ʄɽʊʆɼɯɺ ɸɺʊʆʄɸʊʀɿɸʎɯɰ 

ʂʆʈʆʊʂʆʉʊʈʆʂʆɺʆɻʆ ʇʈʆɻʅʆɿʋɺɸʅʅʗ 

ɿʘʣʝʞʥʦ ʚʽʜ ʨʦʟʚ'ʷʟʫʚʘʥʠʭ ʟʘʚʜʘʥʴ, ʙʝʟʣʽʯ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʘʢ ʯʠ 

ʽʥʘʢʰʝ ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʦʙʨʦʙʢʦʶ ʪʘ ʘʥʘʣʽʟʦʤ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ (ʄɼ), ʤʦʞʥʘ 

ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʪʠʧʦʤ ʨʦʟʚ'ʷʟʫʚʘʥʠʭ ʟʘʜʘʯ ʥʘ ʤʦʥʽʪʦʨʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ (ʄʇ), ʫʪʠʣʽʪʠ ʜʣʷ ʢʦʥʚʝʨʪʘʮʽʾ ʪʘ ʯʠʪʘʥʥʷ-ʟʘʧʠʩʫ ʄɼ, ʦʙʨʦʙʥʠʢʠ ʄɼ 

(ʘʥʘʣʽʟʘʪʦʨʠ, ʧʨʦʛʨʘʤʠ ʚʽʟʫʘʣʽʟʘʮʽʾ) ʪʘ ʚʣʘʩʥʝ ʧʨʦʛʨʘʤʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʨʦʛʥʦʟʽʚ 

ʄʇ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʟʘʩʦʙʽʚ ʪʘ ʤʝʪʦʜʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ.  

ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʙʝʟʢʦʰʪʦʚʥʽ ʧʨʦʛʨʘʤʠ-ʘʥʘʣʽʟʘʪʦʨʠ. 

Delivery ï ʧʨʦʛʨʘʤʘ ʘʥʘʣʽʟʫ, ʟʦʢʨʝʤʘ ʽ ʄɼ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ɹʘʡʩ̒̔ʚʩʢʦʛʦ ʤʝʪʦʜʫ 

ʽʥʚʝʨʩʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʄʇ, ʟʘ ʤʝʪʦʜʠʢʦ  ʁʦʮʽʥʢʠ 

ʢʽʥʝʤʘʪʠʢʠ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʴ ʨʽʟʥʦʾ ʝʪʠʤʦʣʦʛʽʾ. 

ʇʘʢʝʪ ʦʙʨʦʙʢʠ, ʘʥʘʣʽʟʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ (2-D ʪʘ 3-D) ʛʝʦʬʽʟʠʯʥʠʭ ʜʘʥʠʭ JRG. 

ʇʨʦʛʥʦʟ ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʘʥʘʣʽʟʽ ʩʧʣʝʩʢʽʚ ʄʇ ʟ ʾʭ ʧʦʧʝʨʝʜʥʴʦʶ ʬʽʣʴʪʨʘʮʽʻʶ ʪʘ 

ʨʘʥʞʫʚʘʥʥʷʤ. ɺ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʣʝʞʠʪʴ ʥʝʡʨʦʤʝʨʝʞʝʚʠʡ ʤʝʪʦʜ ʧʦʰʫʢʫ ʦʩʥʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʜʠʥʘʤʽʯʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʧʦʨʦʛʫ ʚʠʙʽʨʢʠ [1]. 

ʇʘʢʝʪ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʄʇ ʤʝʪʦʜʦʤ ʪʦʤʦʛʨʘʬʽʯʥʦʾ ʽʥʚʝʨʩʽʾ 

TEMIMAGE ʜʦʟʚʦʣʷʻ ʟʤʦʜʝʣʶʚʘʪʠ ʧʦʰʠʨʝʥʥʷ ʪʘ ʜʽʣʷʥʢʠ ʘʥʦʤʘʣʴʥʠʭ ʚʽʜʭʠʣʝʥʴ 

ʄʇ. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʝʪʦʜʦʤ ʧʦʨʽʚʥʷʥʥʷ ʟ ʜʘʥʠʤʠ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʧʝʨʽʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʟʥʘʭʦʜʞʝʥʥʷʤ 

ʽʥʪʝʛʨʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʦʙʨʘʥʠʭ ʄʇ ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʄɼ. 

ɼʣʷ ʘʥʘʣʽʟʫ (ʦʮʽʥʢʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʨʽʚʥʷ ʟʤʽʥ, ʟʥʘʯʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ) 

ʛʝʦʬʽʟʠʯʥʠʭ, ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ ʜʘʥʠʭ ʥʘ ʥʘʷʚʥʽʩʪʴ ʘʥʦʤʘʣʽʡ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʫ WaveletExtractor, ʷʢʘ ʟʜʽʡʩʥʶʻ ʧʽʜʛʦʪʦʚʢʫ ʚʠʭʽʜʥʠʭ 

ʜʘʥʠʭ ʤʝʪʦʜʦʤ ʚʝʡʚʣʝʪ ʧʝʨʝʪʚʦʨʝʥ ɹ ʟ ʧʦʜʘʣʴʰʠʤ ʧʦʨʽʚʥʷʥʥʷʤ ʟ ʝʪʘʣʦʥʥʠʤ 

ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ (ʟʤʽʥʘ ʯʘʩʪʦʪʠ ʜʠʩʢʨʝʪʠʟʘʮʽʾ, 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨ'ʻ, ʟʛʦʨʪʢʘ) ʟ ʥʘʩʪʫʧʥʦʶ ʩʪʘʪʠʩʪʠʯʥʦʶ ʦʙʨʦʙʢʦʶ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ (ʽʥʪʝʨʧʦʣʷʮʽʷ, ʟʣʠʪʪʷ, ʪʨʝʥʜ ʪʦʱʦ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʟʜʘʣʝʛʽʜʴ 

ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʫ ʧʨʦʝʢʪʽ METEO.  

ɼʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʥʝ ʟʜʽʡʩʥʶʻ ʧʽʜʛʦʪʦʚʢʫ ʜʘʥʠʭ ʪʘ ʥʝ ʚʠʢʦʥʫʻ 

ʩʘʤʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʄʇ [2]. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʨʽʟʥʠʭ ʄɼ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʤʝʪʝʦʩʪʘʥʮʽʡ, 

ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʪʘʭ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʫ GeoSeis, ʚʠʷʚʣʝʥʥʷ 
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ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʥʝʡʨʦʥʥʽʡ ʤʝʨʝʞʽ 

ʟʚʦʨʦʪʥʦʛʦ ʧʦʰʠʨʝʥʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʄʇ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʛʣʷʥʫʪʠʭ ʤʝʪʦʜʠʢ. 

ʉʴʦʛʦʜʥʽ ʟʜ̔ʡʩʥʶʻʪʴʩʷ ʩʧʨʦʙʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥʠ ʄʇ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʨʘʜʽʦʪʦʤʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʽʦʥʦʩʬʝʨʠ ʜʣʷ ʄɼ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʈʝʟʫʣʴʪʘʪ ʧʨʦʛʥʦʟʫ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʦʮʽʥʢʠ ʧʦʰʠʨʝʥʥʷ ʟʤʽʥʠ ʦʩʥʦʚʥʠʭ ʄʇ, ʦʮʽʥʢʠ ʨʘʜʽʘʮʽʡʥʦʛʦ ʬʦʥʫ, ʛʝʦʬʽʟʠʯʥʠʭ, 

ʛʝʦʭʽʤʽʯʥʠʭ ʪʘ ʛʝʦʜʝʟʠʯʥʠʭ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʩʪʘʥʮʽʡ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʚʫʟʣʦʚʠʭ ʪʦʯʢʘʭ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʷʢʠʤʠ ʬʽʢʩʦʚʘʥʘ ʽ ʥʝ ʧʝʨʝʚʠʱʫʻ 

ʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʢʽʣʦʤʝʪʨʽʚ. ʂʦʞʥʘ ʚʫʟʣʦʚʘ ʪʦʯʢʘ ʨʝʘʣʽʟʫʻ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ 

ʡʤʦʚʽʨʥʦʩʪʽ ʟʤʽʥʠ ʄʇ, ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʷʢʠʭ ʙʫʜʫʚʘʪʠʤʝʪʴʩʷ ʦʩʪʘʪʦʯʥʠʡ ʧʨʦʛʥʦʟ. 

ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʡʨʦʤʝʨʝʞʽ SOAM (ʢʘʨʪʠ 

ʂʦʭʦʥʝʥʘ, ʱʦ ʩʘʤʦʦʨʛʘʥʽʟʫʻʪʴʩʷ). 

ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʧʨʠʧʫʱʝʥʥ ̔ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʄʇ 

ʟʘ ʜʘʥʠʤʠ ʤʠʥʫʣʠʭ ʨʦʢʽʚ ɺ.ʄ. ɺʘʧʥʠʢʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʧʝʨʽʦʜʽʚ ʄʇ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʜʽʣʫ ʧʨʦʩʪʦʨʫ ʦʮʽʥʶʚʘʥʠʭ ʦʟʥʘʢ - ʢʣʘʩʪʝʨʠʟʘʮʽʾ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʪʫʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʦʛʨʘʤʥʦ-ʘʣʛʦʨʠʪʤʽʯʥʠʡ 

ʢʦʤʧʣʝʢʩ, ʱʦ ʙʫʜʫʻ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʄɼ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʧʝʨʝʜʥʴʦ 

ʧʽʜʛʦʪʦʚʣʝʥʽ ʄʇ, ʱʦ ʤʽʩʪʷʪʴ ʚʘʛʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʮʽʥʢʘ ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ 

ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʨʪʢʠ SOM.  

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʨʦʛʥʦʟʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʪʝʣʴʥʦʛʦ ʚʽʜʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʭ ʄɼ. 

ɿʛʽʜʥʦ ʟ ʧʨʦʚʝʜʝʥʠʤ ʘʥʘʣʽʟʦʤ, ʚʨʘʭʦʚʫʶʯʠ ʨʦʟʛʣʷʥʫʪʽ ʤʝʪʦʜʠʢʠ ʪʘ ʤʦʜʝʣʽ ʥʘ 

ʦʩʥʦʚʽ ʷʢʠʭ ʚʦʥʠ ʨʝʘʣʽʟʦʚʘʥʽ, ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʩʥʦʚʢʽʚ, ʦʪʨʠʤʘʥʠʭ ʚʠʱʝ, ʤʦʞʥʘ 

ʧʦʙʫʜʫʚʘʪʠ ʫʟʘʛʘʣʴʥʝʥʠʡ ʘʣʛʦʨʠʪʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ɺʠʩʥʦʚʢʠ. ɸʥʘʣʽʟ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʫ ʯʘʩʪʠʥʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʥʘ ʦʩʥʦʚʽ ʥʝʡʨʦʤʝʨʝʞʝʚʦʛʦ ʘʥʘʣʽʟʫ, ʜʦʟʚʦʣʷʻ 

ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʠʡ ʚʠʩʥʦʚʦʢ: ʚʩʽ ʨʦʟʛʣʷʥʫʪʽ ʧʨʦʛʨʘʤʠ ʦʧʝʨʫʶʪʴ ʜʘʥʠʤʠ ʚʽʜ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʡ (ʥʘʟʝʤʥʦʛʦ, ʧʦʚʽʪʨʷʥʦʛʦ ʪʘ ʢʦʩʤʽʯʥʦʛʦ ʙʘʟʫʚʘʥʥʷ); ʚʩʽ 

ʨʦʟʛʣʷʥʫʪʽ ʧʨʦʛʨʘʤʠ ʧʦʙʫʜʦʚʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʘʧʘʨʘʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʘʥʘʣʽʟ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʦʨʽʚʥʶʚʘʥʠʭ ʧʝʨʽʦʜʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʥʪʝʪʠʯʥʦʾ ʛʨʘʜʘʮʽʾ ʚʘʛʽʚ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʘʨʘʤʝʪʨʘ ʘʙʦ ʾʭ 

ʩʫʢʫʧʥʦʩʪʽ; ʫ ʨʦʟʛʣʷʥʫʪʠʭ ʧʨʦʛʨʘʤʘʭ ʧʨʦʛʥʦʟʥʘ ʦʮʽʥʢʘ ʙʫʜʫʻʪʴʩʷ ʤʝʪʦʜʦʤ 

ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʦʚʘʥʦʾ ʚʝʣʠʯʠʥʠ ʘʙʦ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʾ ʧʦʜʽʾ, ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʧʝʨʝʚʠʱʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʧʦʨʦʛʫ ʘʙʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʜʥʽʻʾ ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. George E. P. Box, Gwilym M. Jenkins, Gregory C. Reinsel and Greta M. Ljung, 

Time Series Analysis: Forecasting and Control, 5th edition. 2015. 

2. Gorban A.N., K®gl B., Wunsch D.C., Zinovyev A. Principal Manifolds for Data 

Visualization and Dimension Reduction, 2018. 
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ʉʪʨʝʣʴʥʽʢʦʚ ɺ.ʖ.,  

ʜ.ʧʝʜ.ʥ., ʧʨʦʬʝʩʦʨ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʬʽʣʦʩʦʬʽʾ ʽ ʝʢʦʥʦʤʽʢʠ ʦʩʚʽʪʠ ʇʦʣʪʘʚʩʴʢʦʾ 

ʘʢʘʜʝʤʽʾ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ ʽʤʝʥʽ ʄ.ɺ. ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ, ʤ. ʇʦʣʪʘʚʘ, ʋʢʨʘʾʥʘ 

ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʅɸɺʏɸʅʅʗ ʅɸ ʂʋʈʉɸʍ 

ʇɯɼɺʀʑɽʅʅʗ ʂɺɸʃɯʌɯʂɸʎɯɰ ʇɽɼɸɻʆɻɯʏʅʀʍ ʇʈɸʎɯɺʅʀʂɯɺ 

ɿɸʂʃɸɼɯɺ ʌɸʍʆɺʆɰ ʇɽʈɽɼɺʀʑʆɰ ʆʉɺɯʊʀ 

ɿʜʽʡʩʥʶʶʯʠ ʢʫʨʩʦʚʫ ʧʽʜʛʦʪʦʚʢʫ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʢʣʘʜʽʚ ʬʘʭʦʚʦʾ 

ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʭ ʞʝ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤʠ ʩʧʠʨʘʣʠʩʷ ʥʘ ʚʞʝ 

ʧʨʦʚʝʜʝʥʽ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ [6ï8 ʪʘ ʽʥ.], ʧʫʙʣʽʢʘʮʽʾ ʃ. ʃʝʙʝʜʠʢ [1, ʩ. 132ï134; 2; 

3, ʩ.62ï65; 4, ʩ. 53ï55 ʪʘ ʽʥ.], ʆ. ʄʠʥʴʢʘ [5, ʩ. 55ï60] ʪʘ ʽʥ.  

ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ 

ʩʪʘʻ ʚ ʫʤʦʚʘʭ ʢʨʠʟʠ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ, ʷʢʘ ʧʦʢʘʟʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʛʣʷʜʫ 

ʫʩʪʦʷʥʠʭ ʟʤʽʩʪʫ, ʪʝʭʥʦʣʦʛʽʡ, ʧʨʠʥʮʠʧʽʚ, ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ. 

ʉʠʩʪʝʤʥʽ ʘʚʪʦʨʩʴʢʽ ʢʫʨʩʠ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʟ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʩʪʽʡʥʦ ʧʦʚʦʜʠʣʠʩʷ ʚʠʢʣʘʜʘʯʘʤʠ ʇʦʣʪʘʚʩʴʢʦʾ 

ʘʢʘʜʝʤʽʾ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ ʽʤʝʥʽ ʄ.ɺ. ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ ʥʘ ʙʘʟʽ ʟʘʢʣʘʜʽʚ ʬʘʭʦʚʦʾ 

ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ.  

ʊʘʢʽ ʢʫʨʩʠ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʢʣʘʜʘʯʘʤ ʦʟʥʘʯʝʥʠʭ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʟʘʦʱʘʜʠʪʠ ʯʘʩ 

ʽ ʢʦʰʪʠ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʦʻʥʥʦʾ ʘʛʨʝʩʽʾ, ʫʜʦʩʢʦʥʘʣʠʪʠ ʩʚʦʶ 

ʢʚʘʣʽʬʽʢʘʮʽʶ, ʥʝ ʟʫʧʠʥʷʶʯʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ʇʨʦʛʨʘʤʠ ʘʚʪʦʨʩʴʢʠʭ ʢʫʨʩʽʚ 

ʩʢʣʘʜʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʨʦʧʦʟʠʮʽʡ ʟʘʤʦʚʥʠʢʽʚ ï ʚʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ ʚʠʙʨʘʪʠ ʢʨʘʱʽ 

ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʻ ʚ ʋʢʨʘʾʥʽ, ʟʦʢʨʝʤʘ ʡ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ. 

ʊʘʢ, ʟʘ ʘʚʪʦʨʩʴʢʦʶ ʧʨʦʛʨʘʤʦʶ çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʽ ʤʝʪʦʜʠʢʠ 

ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥ ʫ ʟʘʢʣʘʜʘʭ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠè ʫ ʬʦʨʤʽ ʪʨʝʥʽʥʛʫ 

ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʽʟ 22 ʧʦ 26 ʣʶʪʦʛʦ 2020 ʨʦʢʫ ʢʫʨʩʠ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʥʘ 

ʙʘʟʽ ʌʘʭʦʚʦʛʦ ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʢʦʣʝʜʞʫ ʋʢʨʘʾʥʩʴʢʦʾ ʤʝʜʠʯʥʦʾ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾ.  

ʅʘʜʘʣʽ ʟ ʚʽʜʦʤʠʭ ʧʨʠʯʠʥ ʪʘʢʽ ʢʫʨʩʠ ʩʪʘʣʠ ʧʨʦʚʦʜʠʣʠʩʷ ʦʥʣʘʡʥ, ʟʦʢʨʝʤʘ, ʜʣʷ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʢʣʘʜʽʚ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ: ʃʫʙʝʥʩʴʢʦʛʦ 

ʣʽʩʦʪʝʭʥʽʯʥʦʛʦ ʢʦʣʝʜʞʫ ʪʘ ʏʫʛʫʻʚʦ-ɹʘʙʯʘʥʩʴʢʦʛʦ ʣʽʩʥʦʛʦ ʢʦʣʝʜʞʫ ï ʟ 18 ʧʦ 22 

ʙʝʨʝʟʥʷ 2020 ʨʦʢʫ; ʇʦʣʪʘʚʩʴʢʦʛʦ ʢʦʤʝʨʮʽʡʥʦʛʦ ʪʝʭʥʽʢʫʤʫ ï ʟ 25 ʧʦ 29 ʙʝʨʝʟʥʷ 

2020 ʨʦʢʫ; ʇʦʣʪʘʚʩʴʢʦʛʦ ʙʘʟʦʚʦʛʦ ʤʝʜʠʯʥʦʛʦ ʢʦʣʝʜʞʫ ï ʟ 1 ʧʦ 5 ʢʚʽʪʥʷ 2020 ʨʦʢʫ; 

ɺʽʜʦʢʨʝʤʣʝʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ çʍʦʨʦʣʴʩʴʢʠʡ ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʡ 

ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʇʦʣʪʘʚʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʘʛʨʘʨʥʦʾ ʘʢʘʜʝʤʽʾè ï ʟ 25 ʧʦ 29 ʩʽʯʥʷ 2021 

ʨʦʢʫ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʤʽʩʪʠʣʠ ʧʨʦʚʝʜʝʥʽ ʟ 23 ʛʨʫʜʥʷ 2020 ʨʦʢʫ ʧʦ 

8 ʩʽʯʥʷ 2021 ʨʦʢʫ ʦʥʣʘʡʥ-ʢʫʨʩʠ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʦʩʽʙ ʟ ʚʠʱʦʶ ʦʩʚʽʪʦʶ, 

ʟʦʢʨʝʤʘ, ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʢʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ çʍʝʨʩʦʥʩʴʢʠʡ ʙʘʟʦʚʠʡ 

ʤʝʜʠʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞè ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 011 

ʆʩʚʽʪʥʽ, ʧʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠ, ʛʘʣʫʟʽ ʟʥʘʥʴ 01 ʆʩʚʽʪʘ/ʇʝʜʘʛʦʛʽʢʘ. 
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ɿʘ ʜʚʦʤʘ ʘʚʪʦʨʩʴʢʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʦʥʣʘʡʥ-ʢʫʨʩʠ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʢʣʘʜʫ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ ï

ʇʦʣʪʘʚʩʴʢʦʛʦ ʢʦʤʝʨʮʽʡʥʦʛʦ ʪʝʭʥʽʢʫʤʫ: çʂʦʤʧʝʪʝʥʪʥʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ 

ʫ ʟʘʢʣʘʜʘʭ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠè ï ʟ 22 ʧʦ 27 ʣʶʪʦʛʦ 2021 ʨʦʢʫ; 

çʊʝʭʥʦʣʦʛʽʾ ʽʥʪʝʥʩʠʚʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥ ʫ 

ʟʘʢʣʘʜʽ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠè ï ʟ 14 ʧʦ 19 ʙʝʨʝʟʥʷ 2022 ʨʦʢʫ. 

ɿʘ ʧʨʦʛʨʘʤʦʶ ʘʚʪʦʨʩʴʢʠʭ ʢʫʨʩʽʚ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʢʣʘʜʽʚ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʽ 

ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥ ʫ ʟʘʢʣʘʜʘʭ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ 

ʽʥʢʣʶʟʠʚʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫè ʧʨʦʚʝʜʝʥʦ ʢʫʨʩʠ ʥʘ ʙʘʟʽ ɺʽʜʦʢʨʝʤʣʝʥʦʛʦ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ çʋʞʛʦʨʦʜʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʬʘʭʦʚʠʡ 

ʢʦʣʝʜʞ ɼʝʨʞʘʚʥʦʛʦ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫè (ʟ 16 ʧʦ 27 ʩʽʯʥʷ 

2023 ʨʦʢʫ), ʂʠʾʚʩʴʢʦʛʦ ʘʚʽʘʮʽʡʥʦʛʦ ʬʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫ (ʟ 13 ʣʶʪʦʛʦ ʧʦ 10 ʙʝʨʝʟʥʷ 

2023 ʨʦʢʫ), ʇʦʣʪʘʚʩʴʢʦʛʦ ʬʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʽ ʨʝʩʪʦʨʘʥʥʦʛʦ 

ʙʽʟʥʝʩʫ (ʟ 13 ʧʦ 18 ʙʝʨʝʟʥʷ 2023 ʨʦʢʫ). 

ʂʦʞʥʘ ʟ ʥʘʚʝʜʝʥʠʭ ʧʨʦʛʨʘʤ ʤʽʩʪʠʣʘ ʪʝʤʫ çʊʝʭʥʦʣʦʛʽʾ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷè, ʘ ʦʜʥʘ ʟ ʧʨʦʛʨʘʤ ʤʘʣʘ ʥʘʟʚʫ çʊʝʭʥʦʣʦʛʽʾ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥ ʫ ʟʘʢʣʘʜʽ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ 

ʦʩʚʽʪʠè.  

ɺʠʚʯʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʘʪʠʢʠ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʚʦʻʥʥʷ ʩʠʩʪʝʤʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʜʝ çʧʦʻʜʥʫʻʪʴʩʷè ʮʠʬʨʦʚʠʡ ʩʚʽʪ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʟ ʤʦʟʢʦʤ ʣʶʜʠʥʠ ʷʢ ʥʘʡʙʽʣʴʰ ʜʠʚʥʠʤ 

çʢʦʤʧôʶʪʝʨʦʤè, ʷʢʠʡ ʩʪʚʦʨʠʣʘ ʇʨʠʨʦʜʘ [8, ʩ. 254ï256]. ɿ ʧʦʷʚʦʶ ʢʦʤʧôʶʪʝʨʘ ʫ 

ʧʝʜʘʛʦʛʽʚ ʟôʷʚʣʷʶʪʴʩʷ ʮʽ ʥʦʚʽ (ʧʨʠʥʮʠʧʦʚʦ ʽʥʰʽ) çʽʥʩʪʨʫʤʝʥʪʠè, ʘ ʩʠʩʪʝʤʘ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʥʘʚʯʘʥʥʷ ʧʨʦʧʦʥʫʻ ʜʦʩʷʛʪʠ ʧʦʻʜʥʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʟ ʨʝʟʝʨʚʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʩʪʫʜʝʥʪʘ ʜʦ ʥʘʚʯʘʥʥʷ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʚʪʦʨʩʴʢʠʭ ʢʫʨʩʽʚ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʠʢʣʘʜʘʯʽʚ, ʟʘʢʣʘʜ 

ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ ʩʪʘʻ ʚʽʜʧʦʚʽʜʥʠʤ ʥʦʚʦʤʫ ʩʚʽʪʦʚʽ ʤʝʜʽʘʪʝʭʥʦʣʦʛʽʡ, ʫ 

ʷʢʦʤʫ ʚʧʝʨʰʝ ʚʠʨʦʩʪʘʻ ʥʦʚʝ çʮʠʬʨʦʚʝè ʧʦʢʦʣʽʥʥʷ.  

ʆʜʥʘʢ, ʥʘʚʯʘʥʥʷ ʥʘ ʢʫʨʩʘʭ ʥʝ ʻ ʣʝʛʢʠʤ ʩʧʦʩʦʙʦʤ ʥʘʙʫʪʪʷ ʚʤʽʥʴ, ʷʢʠʡ ʛʘʨʘʥʪʫʻ 

ʜʦʩʷʛʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʤʽʥʽʤʘʣʴʥʠʭ ʟʫʩʠʣʴ, ʘ ʜʦʩʠʪʴ ʞʦʨʩʪʢʠʡ ʚʠʜ ʪʨʝʥʽʥʛʫ. 

ɸʣʝ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʠʡ ʪʨʝʥʽʥʛ ʧʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ 

ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʢʠʜʘʻ ʚʠʢʣʠʢ ʙʫʜʴ-ʷʢʦʤʫ ʢʦʣʠ-ʥʝʙʫʜʴ ʽʩʥʫʶʯʦʤʫ 

ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʤʝʪʦʜʫ. 

ʂʦʨʦʪʢʦʪʝʨʤʽʥʦʚʽ 30-ʛʦʜʠʥʥʽ ʢʫʨʩʠ (1 ʢʨʝʜʠʪ ɭʂʊʉ) ʟ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʩʫʯʘʩʥʠʭ ʩʚʽʪʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʫ 

ʛʘʣʫʟʷʭ ʥʘʫʢʠ ï ʧʝʜʘʛʦʛʽʢʠ, ʬʽʣʦʩʦʬʽʾ, ʧʩʠʭʦʣʦʛʽʾ, ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʽʥʰʠʭ 

ʩʪʦʩʦʚʥʦ ʥʘʚʯʘʥʥʷ, ʷʢʝ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʣʦʛʽʮʽ ʧʦʙʫʜʦʚʠ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ.  

ʇʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ ʟʘʢʣʘʜʽʚ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ ʧʽʩʣʷ ʢʫʨʩʽʚ 

ʧʦʯʠʥʘʶʪʴ ʜʽʷʪʠ ʥʘ ʦʩʥʦʚʽ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʩʠʩʪʝʤʠ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʽʜʯʫʚʘʶʪʴ ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ʫ ʨʝʟʫʣʴʪʘʪʘʭ 

ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʚʽʪʦʩʧʨʠʡʤʘʥʥʷ [8, ʩ. 254ï256]. 

ʇʨʦʡʰʦʚʰʠ ʘʚʪʦʨʩʴʢʽ ʢʫʨʩʠ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ ʟʘʢʣʘʜʫ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ 
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ʧʦʯʠʥʘʶʪʴ ʦʜʝʨʞʫʚʘʪʠ ʟʘʜʦʚʦʣʝʥʥʷ ʚʽʜ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʝʨʝʜʘʚʰʠ ʪʨʘʜʠʮʽʡʥʽ 

çʨʫʪʠʥʥʽè ʬʫʥʢʮʽʾ ʢʦʤʧôʶʪʝʨʫ, ʩʪʨʽʤʢʦ ʥʘʨʦʱʫʚʘʪʠ ʩʚʦʾ ʧʨʦʬʝʩʽʡʥʽ ʧʝʜʘʛʦʛʽʯʥʽ 

ʚʤʽʥʥʷ ʽ ʥʘʚʠʯʢʠ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʥʘ ʥʘʫʢʦʚʦʤʫ ʨʽʚʥʽ ʪʘ, 

ʥʘʚʽʪʴ, ʟʙʝʨʽʛʘʪʠ ʡ ʧʨʠʤʥʦʞʫʚʘʪʠ ʚʣʘʩʥʝ ʟʜʦʨʦʚôʷ [8, ʩ. 254ï256]. 
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ʋɼʂ 004.9  

ʊʝʨʝʱʝʥʢʦ ɼ.ʉ.,  

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʆʚʯʘʨʫʢ ɯ.ɺ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ɿɸʍʀʉʊ ʇɽʈʉʆʅɸʃʔʅʀʍ ɼɸʅʀʍ  

ʅʘ ʩʴʦʛʦʜʥʽ, ʷʢ ʽ ʚʩʝ ʽʩʥʫʚʘʥʥʷ ʣʶʜʠʥʠ, ʷʢʘ ʦʩʤʠʩʣʠʣʘ ʚʘʞʣʠʚʽʩʪʴ 

ʧʨʠʭʦʚʫʚʘʥʥʷ ʚʘʞʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʮʷ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʥʴʦʛʦ ʤʘʻ ʥʘʡʙʽʣʴʰʫ 

ʮʽʥʥʽʩʪʴ. ʊʦʤʫ ʤʝʪʦʜʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʚʦʥʠ ʚʽʜʢʨʠʚʘʶʪʴ, ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʽ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ. ʅʝʜʘʨʝʤʥʦ ʢʘʞʫʪʴ, ʭʪʦ ʚʦʣʦʜʽʻ ʽʥʬʦʨʤʘʮʽʻʶ, ʪʦʡ ʚʦʣʦʜʽʻ 

ʩʚʽʪʦʤ. 

ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʚʘʨʪʦ ʚʩʝ ʞ ʪʘʢʠ ʨʦʟʫʤʽʪʠ, ʱʦ ʪʘʢʝ ʟʘʭʠʩʪ ʜʘʥʠʭ. ʎʝ ʧʨʘʢʪʠʢʘ 

ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʤʫ ʜʦʩʪʫʧʫ, ʚʠʢʦʨʠʩʪʘʥʥʶ, ʨʦʟʢʨʠʪʪʶ, 

ʩʧʦʪʚʦʨʝʥʥʶ, ʟʤʽʥʘʤ, ʜʦʩʣʽʜʞʝʥʥʷʤ, ʟʘʧʠʩʫ ʯʠ ʟʥʠʱʝʥʥʶ ʽʥʬʦʨʤʘʮʽʾ. ɺ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʡʪʠʤʝʪʴʩʷ ʧʨʦ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʘ ʩʘʤʝ ʰʠʬʨʫʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʝʛʘʥʦʛʨʘʬʽʾ. 

ʉʪʝʛʘʥʦʛʨʘʬʽʷ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʩʝʨʝʜʠʥʫ ʢʦʥʪʝʡʥʝʨʘ, ʘ ʪʘʢʦʞ ʚʠʣʫʯʝʥʥʷ ʮʴʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ 

ʢʦʥʪʝʡʥʝʨʘ[2]. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʨʠʧʪʦʛʨʘʬʽʾ, ʱʦ ʧʨʠʭʦʚʫʻ ʚʤʽʩʪ ʩʝʢʨʝʪʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ, 

ʩʪʝʛʘʥʦʛʨʘʬʽʷ ʧʨʠʭʦʚʫʻ ʩʘʤ ʬʘʢʪ ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ.  

ʇʝʨʝʚʘʛʘ ʩʪʝʛʘʥʦʛʨʘʬʽʾ ʥʘʜ ʯʠʩʪʦʶ ʢʨʠʧʪʦʛʨʘʬʽʻʶ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʝ ʧʨʠʚʝʨʪʘʶʪʴ ʜʦ ʩʝʙʝ ʫʚʘʛʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʨʠʧʪʦʛʨʘʬʽʷ 

ʟʘʭʠʱʘʻ ʟʤʽʩʪ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʘ ʩʪʝʛʘʥʦʛʨʘʬʽʷ ʟʘʭʠʱʘʻ ʩʘʤ ʬʘʢʪ ʥʘʷʚʥʦʩʪʽ ʙʫʜʴ-

ʷʢʠʭ ʧʨʠʭʦʚʘʥʠʭ ʧʦʩʣʘʥʴ. 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʥʘʧʨʷʤʢʽʚ ʩʪʝʛʘʥʦʛʨʘʬʽʾ: 

- ʢʣʘʩʠʯʥʘ ʩʪʝʛʘʥʦʛʘʨʬʽʷ; 

- ʢʦʤʧ'ʶʪʝʨʥʘ ʩʪʝʛʘʥʦʛʨʘʬʽʷ; 

- ʮʠʬʨʦʚʘ ʩʪʝʛʘʥʦʛʨʘʬʽʷ. 

ʉʪʠʩʣʦ ʢʘʞʫʯʠ ʧʨʦ ʥʘʧʨʷʤʠ ʩʪʝʛʘʥʦʛʨʘʬʽʾ, ʚʦʥʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

- ʢʣʘʩʠʯʥʘ ʩʪʝʛʘʥʦʛʨʘʬʽʷ, ʮʝ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʤʧʘʪʠʯʥʠʭ 

(ʥʝʚʠʜʠʤʠʭ) ʯʦʨʥʠʣ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ. 

- ʢʦʤʧ'ʶʪʝʨʥʘ, ʚ ʮʴʦʤʫ ʤʝʪʦʜʽ ʜʣʷ ʧʨʠʭʦʚʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʣʘʪʬʦʨʤ, ʥʘʧʨʠʢʣʘʜ,  ʬʘʡʣʦʚʘ ʩʠʩʪʝʤʘ StegFS ʜʣʷ 

Linux. 

- ʮʠʬʨʦʚʘ ʩʪʝʛʘʥʦʛʨʘʬʽʷ, ʧʽʜ ʮʠʤ ʧʦʥʷʪʪʷʤ ʨʦʟʫʤʽʻʪʴʩʷ ʥʘʧʨʷʤʦʢ 

ʩʪʝʛʘʥʦʛʨʘʬʽʾ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʨʠʭʦʚʘʥʥʽ ʘʙʦ ʚʧʨʦʚʘʜʞʝʥʥʽ ʜʦʜʘʪʢʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʮʠʬʨʦʚʽ ʦʙ'ʻʢʪʠ, ʚʠʢʣʠʢʘʶʯʠ ʥʝʟʥʘʯʥʝ ʩʧʦʪʚʦʨʝʥʥʷ ʮʠʭ ʦʙ'ʻʢʪʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʮʽ ʩʧʦʪʚʦʨʝʥʥʷ ʥʝ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʤʽʪʥʠʭ ʟʤʽʥ ʮʠʭ ʦʙ'ʻʢʪʽʚ, ʜʣʷ 

ʩʧʨʠʡʥʷʪʪʷ ʣʶʜʠʥʠ [1]. 
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ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʝʛʘʥʦʛʨʘʬʽʾ ï ʮʝ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ 

ʚʦʜʷʥʠʭ ʟʥʘʢʽʚ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʩʠʩʪʝʤ ʘʚʪʦʨʩʴʢʠʭ ʧʨʘʚ, ʪʘʢʦʞ ʢʣʘʩʠʯʥʘ 

ʩʪʝʛʘʥʦʛʘʨʬʽʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʜʝʷʢʠʭ ʧʨʠʥʪʝʨʘʭ, ʷʢʽ ʧʽʜ ʯʘʩ ʜʨʫʢʫ ʥʘ ʢʦʞʥʫ 

ʩʪʦʨʽʥʢʫ ʜʦʜʘʶʪʴ ʤʘʣʝʥʴʢʽ ʪʦʯʢʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʯʘʩ ʽ ʜʘʪʫ ʜʨʫʢʫ ʪʘ 

ʩʝʨʽʡʥʠʡ ʥʦʤʝʨ ʧʨʠʥʪʝʨʘ [1, 3]. 

ʈʦʟʛʣʷʥʝʤʦ ʢʽʣʴʢʘ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ ʥʘ ʮʶ ʪʝʤʫ: 

- ImageSpyer G2 ï ʮʝ ʫʪʠʣʽʪʘ ʜʣʷ ʧʨʠʭʦʚʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʛʨʘʬʽʯʥʠʭ 

ʬʘʡʣʘʭ. 

- RedJPEG ï ʪʘʢʦʞ ʧʨʦʩʪʘ ʫʪʠʣʽʪʘ ʜʣʷ ʧʨʠʭʦʚʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʨʩʴʢʦʛʦ ʩʪʝʛʘʥʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʢʨʠʪʽ 

ʘʣʛʦʨʠʪʤʠ ʰʠʬʨʫʚʘʥʥʷ AMPRNG ʪʘ Cartman II DDP4 ʫ ʨʝʞʠʤʽ ʭʝʰ-ʬʫʥʢʮʽʡ. 

- DarkCryptTC ï ʜʫʞʝ ʧʦʪʫʞʥʠʡ ʩʪʝʛʘʥʦʛʨʘʬʽʯʥʠʡ ʟʘʩʽʙ, ʱʦ ʧʽʜʪʨʠʤʫʻ 

ʙʽʣʴʰʝ ʩʦʪʥʽ ʨʽʟʥʠʭ ʩʠʤʝʪʨʠʯʥʠʭ ʪʘ ʘʩʠʤʝʪʨʠʯʥʠʭ ʢʨʠʧʪʦʘʣʛʦʨʠʪʤʽʚ [4]. 

 ʗʢ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ, ʦʩʥʦʚʥʫ ʨʦʣʴ ʫ ʧʦʜʽʙʥʠʭ ʧʨʦʛʨʘʤʘʭ ʛʨʘʶʪʴ ʘʣʛʦʨʠʪʤʠ, 

ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʭʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ. 

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʨʠʧʪʦ 

ʪʘ ʩʪʝʛʘʥʦʤʝʪʦʜʠ ʟʘʭʠʩʪʫ,  ʩʪʚʦʨʠʪʠ ʤʝʪʦʜ ʧʨʠʭʦʚʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʨʝʘʣʽʟʫʚʘʪʠ ʩʠʩʪʝʤʫ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʦʜʠʪʠ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ. 

ʉʫʪʴ ʮʽʻʾ ʩʠʩʪʝʤʠ, ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʦʨʠʩʪʫʚʘʯ, ʷʢʠʡ ʙʘʞʘʻ ʧʨʠʭʦʚʘʪʠ ʷʢʫʩʴ 

ʚʽʜʦʤʫ ʣʠʰʝ ʡʦʤʫ ʽʥʬʦʨʤʘʮʽʶ, ʚʠʙʠʨʘʻ ʬʘʡʣ, ʫ ʷʢʦʤʫ ʧʨʠʭʦʚʫʚʘʪʠʤʝ ʮ  ʁ

ʥ̔ʬʦʨʤʘʮʽʶ, ʜʣʷ ʧʨʠʢʣʘʜʫ ʙʝʨʝʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷ ʽ, ʟʘʤʽʥʶʶʯʠ ʡʦʛʦ ʙʽʪʠ, 

ʧʨʦʚʦʜʠʪʴ ʧʨʠʭʦʚʫʚʘʥʥʷ ʩʚʦʻʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʧʝʚʥʠʤ ʘʣʛʦʨʠʪʤʦʤ.  

ʇʽʩʣʷ ʮʴʦʛʦ ʚʽʥ ʪʘʢʦʞ ʧʦʚʠʥʝʥ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʟʚʦʨʦʪʥʫ 

ʦʧʝʨʘʮʽʶ, ʱʦʙ ʨʦʟʢʨʠʪʠ ʧʨʠʭʦʚʘʥʫ ʚ ʮʴʦʤʫ ʬʘʡʣʽ ʽʥʬʦʨʤʘʮʽʶ, ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯʫ 

ʙʫʜʝ ʮʝ ʧʦʪʨʽʙʥʦ.  

ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ, ʟʨʫʯʥʦ ʪʘ ʰʚʠʜʢʦ ʧʨʠʭʦʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʘ ʪʘʢʦʞ 

ʨʦʟʰʠʬʨʫʚʘʪʠ ʾʾ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ.  

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʘʥʘ ʦʧʝʨʘʮʽʷ ʥʝ ʧʦʚʠʥʥʘ ʚʠʤʘʛʘʪʠ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ 

ʟʥʘʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʙʫʪʠ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʦʶ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʮʽʻʾ 

ʧʨʦʛʨʘʤʠ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ, ʟʘʜʽʷʪʠ ʰʠʨʦʢʝ ʢʦʣʦ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʊʢʘʯʝʥʢʦ ʂ.ʆ., 

ʢ.ʝ.ʥ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɯʩʘʯʝʥʢʦ ɹ.ʆ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɽʃɽʄɽʅʊʀ ɻɽʁʄɯʌɯʂɸʎɯɰ ʋ ɺɽɹɼʀɿɸʁʅɯ 

ɻʝʡʤʽʬʽʢʘʮʽʷ ʜʦʧʦʤʘʛʘʻ ʧʦʢʨʘʱʠʪʠ ʜʠʟʘʡʥ ʥʝʽʛʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʦʜʘʶʯʠ 

ʽʛʨʦʚʽ ʩʪʨʘʪʝʛʽʾ. ɺʝʙʜʠʟʘʡʥ ʻ ʛʘʨʥʠʤ ʧʨʠʢʣʘʜʦʤ ʽʥʜʫʩʪʨʽʾ, ʷʢʘ ʟʫʤʽʣʘ ʦʨʛʘʥʽʯʥʦ 

ʽʥʪʝʛʨʫʚʘʪʠ ʛʝʡʤʽʬʽʢʘʮʽʶ ʧʨʘʢʪʠʯʥʦ ʚ ʢʦʞʝʥ ʩʚʽʡ ʘʩʧʝʢʪ. 

ʆʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʛʝʡʤʠʬʽʢʘʮʽʾ, ʟʦʢʨʝʤʘ, ʻ: 

ð ʧʽʜʚʠʱʝʥʥʷ ʟʘʣʫʯʝʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʧʨʦʮʝʩʠ; 

ð ʟʘʦʭʦʯʝʥʥʷ  ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʘʢʪʠʚʥʠʭ ʜʽʡ; 

ð ʧʽʜʚʠʱʝʥʥʷ ʣʦʷʣʴʥʦʩʪʽ ʢʣʽʻʥʪʽʚ ʜʦ ʧʝʚʥʦʛʦ ʙʨʝʥʜʫ; 

ð ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʠʭ ʮʽʣʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ; 

ð ʚʠʢʣʠʢ ʧʦʟʠʪʠʚʥʠʭ ʝʤʦʮʽʡ ʚʽʜ ʢʦʥʪʘʢʪʫ ʟ ʧʝʚʥʠʤ ʙʨʝʥʜʦʤ. 

ɻʝʡʤʽʬʽʢʘʮʽʷ ʨʦʙʠʪʴ ʰʣʷʭ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦ ʡʦʛʦ ʛʦʣʦʚʥʦʾ ʤʝʪʠ ʙʽʣʴʰ 

ʟʘʭʦʧʣʠʚʠʤ ʪʘ ʧʨʦʩʪʠʤ ʽ, ʟʘʚʜʷʢʠ ʮʴʦʤʫ, ʧʝʨʝʢʦʥʫʻ ʡʦʛʦ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʩʘʡʪʫ ʽ 

ʧʦʚʪʦʨʠʪʠ ʩʚʽʡ ʜʦʩʚʽʜ. 

ɻʝʡʤʽʬʽʢʘʮʽʷ ʟʘ ʩʚʦʻʶ ʩʫʪʥʽʩʪʶ ʻ ʧʨʘʢʪʠʢʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʛʨʦʚʠʭ ʬʫʥʢʮʽʡ, 

ʤʝʭʘʥʽʢ ʽ ʜʠʥʘʤʽʢʠ ʚ ʥʝʽʛʨʦʚʠʡ ʢʦʥʪʝʢʩʪ.  

ɻʝʡʤʽʬʽʢʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʫ ʚʝʙʩʘʡʪʘʭ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʢʝʨʫʚʘʪʠ 

ʢʦʨʠʩʪʫʚʘʮʴʢʠʤ ʜʦʩʚʽʜʦʤ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʨʢʝʪʠʥʛ ʜʣʷ ʙʨʝʥʜʫ. ɯ ʤʦʚʘ ʪʫʪ ʡʜʝ 

ʥʝ ʣʠʰʝ ʧʨʦ ʙʫʢʚʘʣʴʥʫ ʧʨʦʧʦʟʠʮʽʶ ʽʛʦʨ (ʢʦʤʧôʶʪʝʨʥʠʭ (ʫ ʤʦʙʽʣʴʥʦʤʫ ʯʠ 

desktop-ʚʘʨʽʘʥʪʽ) ʯʠ ʩʪʽʣʴʥʠʢʦʚʠʭ). ʅʘʩʧʨʘʚʜʽ, ʙʽʣʴʰʽʩʪʴ ʬʦʨʤ ʛʝʡʤʽʬʽʢʘʮʽʾ ʻ 

ʜʦʩʠʪʴ ʧʨʦʩʪʠʤʠ ʘʜʘʧʪʘʮʽʷʤʠ ʽʛʨʦʚʠʭ ʝʣʝʤʝʥʪʽʚ.  

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʚʠʩʥʦʚʢʠ ʩʪʘʪʪʽ ʂʘʨʝʥ ʈʦʙʩʦʥ ʧʨʦ ʧʨʦʮʝʩ ʛʝʡʤʽʬʽʢʘʮʽʾ ʟ 

ʤʦʜʝʣʣʶ ʛʝʡʤʜʠʟʘʡʥʫ MDE, ʜʝ M ï ʤʝʭʘʥʽʢʘ ʛʨʠ, D ï ʜʠʥʘʤʽʢʘ ʛʨʠ, E ï ʝʤʦʮʽʾ 

(ʚʽʜ ʯʘʩ ʛʨʠ ʪʘʢ ʷʢ ʨʝʟʫʣʴʪʘʪ ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ ʛʨʠ).  

ɼʦ ʤʝʭʘʥʽʢ ʚʢʣʶʯʘʶʪʴ ʽʩʪʦʨʽʶ, ʧʨʘʚʠʣʘ ʽ ʨʦʟʚʠʪʦʢ, ʷʢʽ ʟʤʫʰʫʶʪʴ 

ʢʦʨʠʩʪʫʚʘʯʽʚ (ʛʨʘʚʮʽʚ) ʭʦʪʽʪʠ ʧʦʚʪʦʨʠʪʠ ʩʚʽʡ ʜʦʩʚʽʜ. ɼʦ ʜʠʥʘʤʽʢ ʚʽʜʥʦʩʷʪʴ ʜʽʾ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ɽʤʦʮʽʾ ʚʠʟʥʘʯʘʶʪʴ ʩʪʫʧʽʥʴ ʟʘʜʦʚʦʣʝʥʥʷ ʚʽʜ ʧʨʦʡʜʝʥʦʛʦ ʰʣʷʭʫ 

ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʚʦʻʾ ʤʝʪʠ [1].  

ʇʨʦ ʝʤʦʮʽʡʥʫ ʩʢʣʘʜʦʚʫ ʫ ʢʥʠʟʽ çʊʝʦʨʽʷ ʨʦʟʚʘʛ ʜʣʷ ʽʛʨʦʚʦʛʦ ʜʠʟʘʡʥʫè (Theory 

of Fun for Game Design) ʈʘʬʘ ʂʦʩʪʝʨʘ ʛʦʚʦʨʠʪʴʩʷ ʥʘʩʪʫʧʥʝ: çʄʝʪʘ ʛʝʡʤʽʬʽʢʘʮʽʾ 

ʧʨʦʩʪʘ: ʧʨʝʜʩʪʘʚʠʪʠ ʧʨʦʮʝʩʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʾʭ ʙʫʣʦ ʮʽʢʘʚʦ ʚʠʢʦʥʫʚʘʪʠ ʽ 

ʤʦʪʠʚʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʦʜʦʚʞʫʚʘʪʠ. ɸʙʦ, ʧʨʠʥʘʡʤʥʽ, ʚʠʢʣʠʢʘʪʠ ʚ ʥʠʭ ʧʝʚʥʫ 

ʮʽʢʘʚʽʩʪʴ. ɿʘʫʚʘʞʪʝ, ʦʜʥʘʢ, ʱʦ ʟʘʟʚʠʯʘʡ ʥʝ ʢʦʨʠʩʥʦ ʪʨʠʤʘʪʠ ʚʘʰʫ ʮʽʣʴʦʚʫ ʛʨʫʧʫ 

ʟʘʡʥʷʪʦʶ ʛʦʜʠʥʘʤʠè [2].  

ʆʪʞʝ, ʚʘʞʣʠʚʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʢʦʨʠʩʪʫʚʘʯʽ ʧʨʠʭʦʜʷʪʴ ʥʘ ʚʝʙʩʘʡʪ ʥʝ ʜʣʷ ʛʨʠ, 

ʘʣʝ ʷʢʱʦ ʾʤ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʜʦʩʷʛʥʝʥʥʷ ʩʚʦʾʭ ʮʽʣʝʡ ʚ ʽʛʨʦʚʽʡ ʤʘʥʝʨʽ, ʪʦ, ʟ ʚʠʩʦʢʦʶ 

ʡʤʦʚʽʨʥʽʩʪʶ, ʚʦʥʠ ʦʪʨʠʤʘʶʪʴ ʟʘʜʦʚʦʣʝʥʥʷ ʚʽʜ ʧʨʦʮʝʩʫ. 
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ɼʠʟʘʡʥʝʨ ʧʨʦʜʫʢʪʽʚ ʅʽʨ ɽʷʣ ʫ ʩʚʦʾʡ ʢʥʠʟʽ çʅʘ ʛʘʯʢʫ: ʗʢ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʜʫʢʪʠ, 

ʱʦ ʬʦʨʤʫʶʪʴ ʟʚʠʯʢʠè (Hooked: How to Build Habit-Forming Products) ʚʠʩʫʚʘʻ 

ʧʦʥʷʪʪʷ çʮʠʢʣʫ ʟʚʠʯʢʠè [3]. ʆʩʥʦʚʥʦʶ ʽʜʝʻʶ ʮʴʦʛʦ ʧʦʥʷʪʪʷ ʻ ʧʝʨʝʢʦʥʘʥʥʷ, ʱʦ 

ʧʨʦʮʝʩʠ ʧʦʚʠʥʥʽ ʧʨʠʥʦʩʠʪʠ ʟʘʜʦʚʦʣʝʥʥʷ, ʘ ʥʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʚʠʢʣʶʯʥʦ ʷʢ 

ʟʘʚʜʘʥʥʷ.  

ɿʘ ʩʣʦʚʘʤʠ ʅʽʨʘ ɽʷʣʘ, ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʘ ʣʶʜʠʥʘ ʚʠʪʨʘʯʘʻ ʧʦʥʘʜ 40 % ʩʚʦʛʦ 

ʯʘʩʫ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʦʚʪʦʨʶʚʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʦʤʫ ʤʘʻ ʩʝʥʩ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʥʘ ʚʝʙʩʘʡʪʽ ʥʘ ʧʨʠʻʤʥʽ ʟʚʠʯʢʠ. 

ʑʦʙ ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ ʮʝ, ʅʽʨ ɽʷʣ ʨʦʟʜʽʣʠʚ ʮʠʢʣ ʟʚʠʯʢʠ ʥʘ ʯʦʪʠʨʠ ʢʨʦʢʠ:  

ï ʩʪʠʤʫʣ,  

ï ʜʽʷ,  

ï ʟʤʽʥʥʘ ʚʠʥʘʛʦʨʦʜʘ 

ï ʟʘʣʫʯʝʥʥʷ. 

ʉʪʠʤʫʣʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʝʣʝʢʪʨʦʥʥʽ ʣʠʩʪʠ, ʩʧʦʚʽʱʝʥʥʷ ʘʙʦ ʟʘʢʣʠʢʠ ʜʦ ʜʽʾ ʥʘ 

ʩʘʡʪʽ ʢʦʨʠʩʪʫʚʘʯʘ. ʂʣʶʯʦʚʠʤ ʧʠʪʘʥʥʷʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʠʤʫʣʫ ʻ ʥʘʩʪʫʧʥʝ: 

çʑʦ ʧʨʠʚʝʣʦ ʣʶʜʠʥʫ ʥʘ ɺʘʰ ʧʨʦʜʫʢʪ ʽ ʱʦ ʮʷ ʣʶʜʠʥʘ ʥʘʩʧʨʘʚʜʽ ʭʦʯʝ?è ɼʫʞʝ 

ʚʘʞʣʠʚʠʤ ʻ ʩʘʤʝ ʨʦʟʫʤʽʥʥʷ ʙʘʞʘʥʴ ʢʦʥʢʨʝʪʥʦʾ ʮʽʣʴʦʚʦʾ ʛʨʫʧʠ ʚ ʙʫʜʴ-ʷʢʠʡ 

ʤʦʤʝʥʪ ʯʘʩʫ. 

ɼʽʻʶ ʻ ʙʫʜʴ-ʷʢʘ ʚʠʢʦʥʘʥʘ ʢʦʨʠʩʪʫʚʘʯʝʤ ʜʽʷ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʧʨʦʩʪʦʶ, 

ʥʘʧʨʠʢʣʘʜ, ʚʭʽʜ ʘʙʦ ʨʝʻʩʪʨʘʮʽʷ, ʘʙʦ ʙʽʣʴʰ ʩʢʣʘʜʥʦʶ, ʪʘʢʦʶ ʷʢ ʟʙʽʨ çʣʘʡʢʽʚè ʘʙʦ 

ʜʦʜʘʚʘʥʥʷ ʜʦ ʩʧʠʩʢʫ ʦʙʨʘʥʦʛʦ. ʂʣʶʯʦʚʠʤ ʧʠʪʘʥʥʷʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʽʾ ʻ 

ʥʘʩʪʫʧʥʝ: çʗʢʦʶ ʻ ʥʘʡʧʨʦʩʪʽʰʘ ʧʦʚʝʜʽʥʢʘ ʚ ʦʯʽʢʫʚʘʥʥʽ ʚʠʥʘʛʦʨʦʜʠ?è 

ɿʤʽʥʥʽ ʚʠʥʘʛʦʨʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʢʣʘʩʠʯʥʠʤʠ ʚʠʥʘʛʦʨʦʜʘʤʠ, ʘʣʝ ʮʝ ʥʝ 

ʦʙʦʚ'ʷʟʢʦʚʦ. ʋʩʝ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʮʽʥʥʠʤ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʮʽʣʴʦʚʽʡ ʘʫʜʠʪʦʨʽʾ, ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʷʢ ʚʠʥʘʛʦʨʦʜʫ (ʥʘʧʨʠʢʣʘʜ, ʚʠʥʘʛʦʨʦʜʦʶ ʤʦʞʝ ʙʫʪʠ ʥʘʜʘʥʥʷ ʷʢʽʩʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ). ʂʣʶʯʦʚʠʤ ʧʠʪʘʥʥʷʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʥʘʛʦʨʦʜʠ ʻ ʥʘʩʪʫʧʥʝ: 

çʏʠ ʻ ʚʠʥʘʛʦʨʦʜʘ ʧʦʚʥʦʮʽʥʥʦʶ ʽ ʯʠ ʟʤʫʰʫʻ ʚʦʥʘ ɺʘʩ ʭʦʪʽʪʠ ʙʽʣʴʰʦʛʦ?è 

ʉʫʪʪʶ ʟʘʣʫʯʝʥʥʷ ʻ ʥʘʩʪʫʧʥʝ: ʯʠʤ ʙʽʣʴʰʝ ʣʶʜʠʥʘ ʙʫʚʘʻ ʫ ʱʦʩʴ ʟʘʣʫʯʝʥʘ, ʪʠʤ 

ʤʝʥʰʝ ʚʦʥʘ ʭʦʯʝ ʚʽʜʤʦʚʣʷʪʠʩʷ ʚʽʜ ʪʦʛʦ, ʫ ʱʦ ʦʥʘ ʟʘʣʫʯʝʥʘ.  

ʇʨʦʩʪʠʤ ʧʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʤʦʞʝ ʙʫʪʠ ʥʘʩʪʫʧʥʠʡ ʚʠʧʘʜʦʢ: ʢʦʨʠʩʪʫʚʘʯ 

ʩʪʚʦʨʠʚ ʢʽʣʴʢʘ ʘʣʴʙʦʤʽʚ ʥʘ Pinterest, ʘ ʦʪʞʝ, ʻ ʚʠʩʦʢʘ ʡʤʦʚʽʨʥʽʩʪʴ, ʱʦ ʚʽʥ ʟʙʝʨʝʞʝ 

ʩʚʽʡ ʘʢʘʫʥʪ ʽ ʥʘʜʘʣʽ ʥʘʜʘʚʘʪʠʤʝ ʧʝʨʝʚʘʛʫ ʮʴʦʤʫ ʩʝʨʚʽʩʫ ʧʝʨʝʜ ʽʥʰʠʤʠ ʧʦʜʽʙʥʠʤʠ 

ʧʣʘʪʬʦʨʤʘʤʠ.  

ʂʣʶʯʦʚʠʤ ʧʠʪʘʥʥʷʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʫʯʝʥʦʩʪʽ ʻ ʥʘʩʪʫʨʥʝ: çʑʦ ʨʦʙʠʪʴʩʷ 

ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʙʽʣʴʰʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʮʷ ʣʶʜʠʥʘ ʧʦʚʝʨʥʝʪʴʩʷ?è  

ʉʭʦʞʫ ʧʩʠʭʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʬʦʨʤ. ʗʢʱʦ 

ʢʦʨʠʩʪʫʚʘʯ ʚʞʝ ʚʢʣʘʚ ʧʝʨʥʠʡ ʯʘʩ ʫ ʟʘʧʦʚʥʝʥʥʷ ʬʦʨʤʠ, ʪʦ ʚʽʥ ʚʽʜʤʦʚʠʪʴʩʷ ʚʽʜ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʟ ʤʝʥʰʦʶ ʡʤʦʚʽʨʥʽʩʪʶ. ʉʘʤʝ ʪʦʤʫ ʧʣʘʪʽʞʥʽ ʨʝʢʚʽʟʠʪʠ ʟʘʟʚʠʯʘʡ 

ʟʥʘʭʦʜʷʪʴʩʷ ʣʠʰʝ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʢʨʦʮʽ ʬʦʨʤʠ [3]. 

ʅʘʡʙʽʣʴʰ ʫʞʠʚʘʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʛʝʡʤʽʬʽʢʘʮʽʾ ʫ ʚʝʙʜʠʟʘʡʥʽ, ʟʦʢʨʝʤʘ, ʻ: 

ï ʇʨʦʛʨʝʩ: ʜʫʞʝ ʚʘʞʣʠʚʦ, ʱʦʙ ʢʦʨʠʩʪʫʚʘʯ ʙʘʯʠʚ ʩʚʽʡ ʧʨʦʛʨʝʩ. ɿʘʟʚʠʯʘʡ ʚʦʥʠ 

ʭʦʯʫʪʴ ʜʦʩʷʛʪʠ ʧʝʚʥʦʾ ʤʝʪʠ.  

ʊʘʢʽ ʽʥʩʪʨʫʤʝʥʪʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ, ʷʢ Asana, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʽ 

ʝʣʝʤʝʥʪʠ. ʗʢʱʦ ɺʠ ʚʠʢʦʥʘʻʪʝ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʟʘʚʜʘʥʴ Asana, ʪʦ ʻʜʠʥʦʨʽʛ 
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ʧʨʦʣʝʪʠʪʴ ʯʝʨʝʟ ʝʢʨʘʥ. ɸʚʘʥʩʠ ʯʘʩʪʦ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʢʦʣʠ 

ʧʨʦʛʨʘʤʘ/ʩʘʡʪ ʤʘʻ ʥʦʚʽ ʬʫʥʢʮʽʾ, ʧʨʦ ʷʢʽ ʢʦʨʠʩʪʫʚʘʯʽ ʱʝ ʥʝ ʟʥʘʶʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʢʦʨʠʩʪʫʚʘʯʽ ʜʽʟʥʘʶʪʴʩʷ ʧʨʦ ʥʦʚʽʪʥʽ ʬʫʥʢʮʽʾ ʰʚʠʜʢʦ ʽ ʣʝʛʢʦ. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ 

ʝʣʝʤʝʥʪʠ ʦʥʙʦʨʜʽʥʛʫ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʥʘʛʦʨʦʜʦʶ. ʅʘʧʨʠʢʣʘʜ, ʫ LinkedIn 

ʢʦʨʠʩʪʫʚʘʯʽ ʦʪʨʠʤʫʶʪʴ ʚʠʥʘʛʦʨʦʜʫ ʟʘ ʟʘʧʦʚʥʝʥʥʷ ʩʚʦʛʦ ʧʨʦʬʽʣʶ ʘʢʪʫʘʣʴʥʠʤʠ 

ʩʪʨʽʯʢʘʤʠ ʪʘ ʢʘʥʘʣʘʤʠ [4]. 

ï ʇʨʘʚʠʣʘ ʛʨʠ: ʫʤʦʚʠ, ʟ ʷʢʠʤʠ ʢʦʨʠʩʪʫʚʘʯʽ ʟʥʘʡʦʤʣʷʪʴʩʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ. 

ʉʶʜʠ ʚʭʦʜʠʪʴ, ʥʘʧʨʠʢʣʘʜ, ʷʢʽ ʜʽʾ ʚʦʥʠ ʧʦʚʠʥʥʽ ʚʠʢʦʥʘʪʠ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʧʝʚʥʽ 

ʚʠʥʘʛʦʨʦʜʠ.  

ɺʘʞʣʠʚʦ, ʱʦʙ ʧʨʘʚʠʣʘ ʙʫʣʠ ʧʦʩʣʽʜʦʚʥʠʤ, ʽʥʘʢʰʝ ʢʦʨʠʩʪʫʚʘʯʽ ʚʪʨʘʪʷʪʴ ʜʦʚʽʨʫ, 

ʘ ʚʝʙʩʘʡʪ ï ʘʚʪʦʨʠʪʝʪ (ʨʝʡʪʠʥʛ). ʅʘʧʨʠʢʣʘʜ, ʫ Flaticon ʙʶʨʦʢʨʘʪʠʯʥʝ ʟʘʚʜʘʥʥʷ 

ʥʘʨʘʭʫʚʘʥʥʷ ʢʨʝʜʠʪʽʚ ʧʦʣʝʛʰʫʻʪʴʩʷ ʽ ʚʦʜʥʦʯʘʩ ʚʠʥʘʛʦʨʦʜʞʫʻʪʴʩʷ [5]. ʗʢʱʦ 

ʢʦʨʠʩʪʫʚʘʯ ʩʢʦʧʽʶʻ ʧʦʩʠʣʘʥʥʷ, ʪʦ ʽʣʶʩʪʨʘʮʽʷ ʟʤʽʥʠʪʴʩʷ ʽ ʪʠʨʘʥʦʟʘʚʨ ʟʤʦʞʝ 

ʚʠʧʠʪʠ ʩʚʦʶ ʢʘʚʫ. ɯʣʶʩʪʨʘʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʽ, ʪʦʤʫ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʚʦʜʠʪʴʩʷ 

ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʢʽʣʴʢʘ ʽʢʦʥʦʢ, ʧʝʨʰ ʥʽʞ ʧʨʠʡʜʝ ʥʫʜʴʛʘ. 

ï ʂʦʥʢʫʨʝʥʪʥʘ ʩʢʣʘʜʦʚʘ: ʢʦʥʢʫʨʝʥʮʽʷ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʤʦʞʫʪʴ ʟʙʽʣʴʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʽ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʧʨʦʜʫʢʪʫ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʮʽʣʝʡ ʪʘ ʤʦʪʠʚʘʮʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʂʨʽʤ ʪʦʛʦ ʪʫʪ ʪʘʢʦʞ ʟʥʘʯʥʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʩʦʮʽʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ï ʷʢ ʢʦʨʠʩʪʫʚʘʯ, ʢʦʨʠʩʪʫʚʘʯ ʙʽʣʴʰʝ ʥʝ ʚʽʜʯʫʚʘʻ 

ʩʝʙʝ ʩʘʤʦʪʥʽʤ, ʘ ʚʚʘʞʘʻ ʩʝʙʝ ʯʘʩʪʠʥʦʶ ʯʦʛʦʩʴ ʙʽʣʴʰʦʛʦ. 

ï ʉʦʮʽʘʣʴʥʘ ʩʢʣʘʜʦʚʘ: ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʜʦʧʠʩʠ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʤʝʥʪʽʚ ʛʝʡʤʽʬʽʢʘʮʽʾ.  

ʅʘʧʨʠʢʣʘʜ, Facebook ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʘʢʽ ʝʣʝʤʝʥʪʠ ï ʢʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʠʩʘʪʠ ʚʣʘʩʥʽ ʧʦʩʪʠ ʘʙʦ ʢʦʤʝʥʪʫʚʘʪʠ ʧʦʩʪʠ ʽʥʰʠʭ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʾʭʥʴʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʦʥʠ ʙʫʜʫʪʴ ʥʘʛʦʨʦʜʞʝʥʽ ʨʽʟʥʠʤʠ ʟʚʘʥʥʷʤʠ. 

ɻʝʡʤʽʬʽʢʘʮʽʷ ï ʮʝ ʯʫʜʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ ʚʝʙʜʠʟʘʡʥʝʨʘʤ 

ʧʦʢʨʘʱʠʪʠ ʩʚʽʡ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ.  

ɼʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʧʨʦʻʢʪʫʚʘʥʥʷ ʫ ʩʬʝʨʽ ʚʝʙʜʠʟʘʡʥʫ ʻ ʟʥʘʯʥʦ ʧʨʦʩʪʽʰʠʤ ʩʘʤʝ 

ʧʽʜ ʯʘʩ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʪʦʤʫ ʚʟʘʻʤʦʜʽʷ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʧʨʦʜʫʢʪʘʤʠ, ʧʨʠʩʪʨʦʷʤʠ, 

ʚʝʙʜʦʜʘʪʢʘʤʠ, ʚʝʙʩʘʡʪʘʤʠ ʤʦʞʝ ʙʫʪʠ ʟʘʭʦʧʣʠʚʦʶ ʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʩʪʨʝʩʦʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʛʨʦʚʠʭ ʝʣʝʤʝʥʪʽʚ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʽʢʨʦʽʥʪʝʨʘʢʮʽʾ ʤʘʶʪʴ ʪʘʢʫ ʞ 

ʤʝʪʫ ï ʩʪʚʦʨʠʪʠ ʭʦʨʦʰʠʡ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ, ʘʣʝ ʧʦ-ʽʥʰʦʤʫ.  

ɻʝʡʤʽʬʽʢʘʮʽʷ ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʘ ʽ ʚʠʤʘʛʘʻ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ ʙʽʣʴʰʝ ʜʽʡ. 
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https://www/
https://www.figma.com/community/plugin/1183020129%20233350982/
https://www.figma.com/community/plugin/1183020129%20233350982/
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UDC 004.9  

Tkachenko K.O.,  

PhD of economical sciences, associate professor of the department of information 

technologies of the State University of Infrastructure and Technologies, Kyiv, Ukraine 

KNOWLEDGE MANAGEMENT SYSTEM IN THE FORMATION OF 

PERSONNEL COMPETENCES IN THE TRANSPORT INDUSTRY: 

ONTOLOGICAL APPROACH  

The formation of the competencies of personnel in the transport industry requires 

fundamentally new approaches. As one of them, one can consider joint knowledge 

management in the "industry ï university" system. This process has specifics, in 

particular: 

1. The knowledge that is supposed to be managed is a special type of knowledge ï 

educational industry knowledge (EIK), which:  

ï reflect the nature of the activity in the industry and are continuously formed 

in the system "production ï science ï education" with the participation and under 

the control of stakeholders;  

ï are some form of industry knowledge and are adapted to the perception of 

student of universities in order to effectively assimilate them in the process of 

theoretical and practical training.  

2. Conditions that allow the management of EIK, in particular: the presence of an 

integrated life cycle of EIK, which ensures the synchronization of knowledge 

formation processes at the stages of "internal" life cycles that arise in the transport 

industry, the university and as a result of student learning.  

3. Orientation of the management of the EIK on the learning process.  

4. Toolkit used to manage the EIK, which is considered the EIK management 

system. 

The role of the EIK management system in the formation of the competencies of 

personnel in the transport industry can be understood if we consider this system as part 

of the knowledge management system of an enterprise in the transport industry.  

The use of the EIK management system for solving learning problems provides 

students with the training on the basis of modern information technologies.  

The EIK management system can be represented as theoretical-methodological and 

informational-instrumental components. 

The theoretical-methodological component includes, in particular:  

ï scientific theories (systems theory, information theory, control theory, artificial 

intelligence theory, cognitive development theory, etc.);  

ï methodological approaches (systemic, informational, personality-oriented, 

integrative-developing, subject-competence-based, ontological-semantic, etc.);  

ï methodological principles (integrity, accessibility, development, 

individualization, freedom of choice, continuity, interdisciplinarity, modularity, ease 

of use, etc.), on the basis of which the development and effective functioning of the 

EIK management system is carried out. 

The information-instrumental component includes virtual educational environment 
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with intellectual support for the learning process through content in the form of 

ontologies, in which the joint management of the EIK is carried out, system of specially 

designed tasks, methodological support for the work of users (professors and students) 

with the EIK management system.  

The model of the EIK management system is developed as a complex of ontologies 

(fig. 1), including:  

ï ontology of the EIK management system (upper-level ontology, meta-ontology);  

ï ontology of academic disciplines;  

ï subject ontology;  

ï ontology of regulatory educational documents.  

The creation of a model of the EIK management system involves the following steps:  

1. Determining the scope of each ontology from the complex of ontologies and its 

scope (details). The scale of ontology was set by questions of checking its competence, 

i.e., questions that a knowledge base based on a given ontology should answer.  

2. Formation of responses to answers to the following questions:  

ï "Will the ontologies as part of the EIK management system model be reused?"  

ï ñIs there a need for their integration with ontologies of open libraries that allow 
importing ready-made developments into the software environment for compiling new 

ontologies?ò.  

3. The choice of a methodology for compiling each ontology, adequate to its scale 

(according to the principle of "top-down" or "bottom-up"), and with the actual 

compilation of ontologies.  

The proposed model can be applied to:  

ï joint use of the EIK management system by employees of the transport industry, 

professors and students of industry universities, stakeholders for integration into the 

corporate knowledge management system through a system of general concepts;  

ï reuse of EIK;  

ï analysis and updating of the structure and content of the EIK;  

ï development of network educational resources;  

ï establishing links between knowledge, skills and competencies (indicated in 

educational standards and the competencies of the employer); - 

ï compiling educational texts;  

ï automatic generation of tests from ontologies.  

The EIK management system allows you to develop the cognitive skills necessary 

for the formation of the competencies of the personnel of the transport industry, in 

particular, the ability:  

ï to form concepts;  

ï draw a logical conclusion;  

ï highlight logical constraints;  

ï set goals and determine ways to achieve them;  

ï classify concepts;  

ï build a hierarchy; 

ï systematize. 
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Fig. 1. Multi -level ontological model of the EIK management system 
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ʋɼʂ 004.02, 004.455.2, 004.9 

ʊʢʘʯʝʥʢʦ ʂ.ʆ., 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɹʦʣʷʯʝʚʝʮʴ ʗ.ʖ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʉʋʏɸʉʅɯ ʊɽʍʅʆʃʆɻɯɰ ʈʆɿʈʆɹʂʀ ɺɽɹɼʆɼɸʊʂɯɺ: ʉʊɸʅ ʊɸ 

ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ 

 

ɺʝʙʜʦʜʘʪʦʢ ï ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʧʨʘʮʶʻ ʥʘ ʦʩʥʦʚʽ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ. ɼʣʷ ʚʝʙʜʦʜʘʪʢʫ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʥʘʷʚʥʽʩʪʴ ʢʣʽʻʥʪʘ ʪʘ ʩʝʨʚʝʨʘ. 

ʂʣʽʻʥʪ (frontend) ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʽʥʪʝʨʬʝʡʩ ʪʘ ʚʟʘʻʤʦʜʽʶ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʚ ʪʦʡ 

ʯʘʩ ʷʢ ʩʝʨʚʝʨ (backend) ʟʙʝʨʽʛʘʻ ʚ ʩʦʙʽ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʧʫʙʣʽʯʥʠʭ ʘʙʦ ʧʨʠʚʘʪʥʠʭ 

API ʪʘ ʜʽʣʠʪʴʩʷ ʥʝʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʧʠʪʽʚ ʢʦʨʠʩʪʫʚʘʯʘ. ʂʣʽʥ̒ʪ ʚʽʜʧʨʘʚʣʷʻ ʩʚʦʾ 

ʟʘʧʠʪʠ ʥʘ ʩʝʨʚʝʨ ʪʘ ʦʯʽʢʫʻ ʚʽʜ ʥʴʦʛʦ ʚʽʜʧʦʚʽʜʽ [1]. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʫ ʪʘ ʚʠʤʦʛ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʝʙʜʦʜʘʪʢʫ ʤʦʞʣʠʚʽ 

ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʅʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʦʶ ʤʦʚʦʶ 

ʜʣʷ ʩʪʘʨʪʘʧʽʚ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʻ JavaScript, ʧʦʰʠʨʝʥʽ ʪʘʢʦʞ Python, Java, PHP ʪʘ 

ʽʥʰʽ [2]. 

JavaScript ï ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʣʦʛʽʢʫ ʪʘ ʜʠʥʘʤʽʢʫ 

ʚʝʙʜʦʜʘʪʢʫ, ʪʘʢʫ ʷʢ ʘʥʽʤʘʮʽʷ, ʚʘʣʽʜʘʮʽʷ, ʚʟʘʻʤʦʜʽʷ ʟ ʬʦʨʤʘʤʠ, ʪʘ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ 

ʚ ʮʽʣʦʤʫ.  

ɺʘʞʣʠʚʦʶ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʜʦʜʘʪʢʫ ʻ ʢʦʥʮʝʧʮʽʷ ʘʩʠʥʭʨʦʥʥʠʭ ʟʘʧʠʪʽʚ AJAX ʚ 

JavaScript, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʢʣʽʻʥʪ ʦʪʨʠʤʫʻ ʪʽʣʴʢʠ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʚ ʬʦʨʤʘʪʽ JSON 

ʘʙʦ XML ʪʘ ʧʽʜʩʪʘʚʣʷʻ ʾʭ ʥʘ ʚʽʜʧʦʚʽʜʥʝ ʤʽʩʮʝ ʩʪʦʨʽʥʢʠ [3].  

ɼʦʜʘʪʢʠ, ʱʦ ʤʘʶʪʴ ʦʜʥʫ ʩʪʦʨʽʥʢʫ ʪʘ ʦʥʦʚʣʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʪʨʠʤʘʥʠʭ 

ʜʘʥʠʭ, ʥʘʟʠʚʘʶʪʴʩʷ SPA (Single-Page Application).   

ʉʫʯʘʩʥʽʡ frontend ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʬʨʝʡʤʚʦʨʢʠ ʪʘ ʙʽʙʣʽʦʪʝʢʠ. ɼʦ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʚʽʜʥʦʩʷʪʴ Angular, 

React.js, Vue.js [1, 2].  

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʧʨʦʻʢʪʫ ʨʦʩʪʝ ʽ ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʽʚ ʽʥʪʝʨʬʝʡʩʫ. ɼʣʷ ʨʦʙʦʪʠ ʟ 

ʜʘʥʠʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʙʽʙʣʽʦʪʝʢʠ ʢʝʨʫʚʘʥʥʷ ʩʪʘʥʦʤ ʷʢ MobX, Redux, 

VueX. ɺʦʥʠ ʩʧʨʦʱʫʶʪʴ ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʪʘ ʩʪʘʥʜʘʨʪʠʟʫʶʪʴ ʮʝʡ ʧʨʦʮʝʩ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʪʘ ʧʨʠʰʚʠʜʰʫʻʪʴʩʷ ʨʦʟʨʦʙʢʘ.  

ʉʝʨʚʝʨ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʦʙʨʦʙʢʫ ʟʘʧʠʪʽʚ ʢʣʽʻʥʪʘ, ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʙʽʟʥʝʩ-ʣʦʛʽʢʫ, 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʨʽʟʥʠʭ ʙʘʟ ʜʘʥʠʭ.  

ɼʣʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ SQL, MySQL, ʜʣʷ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ 

ʧʽʜʽʡʜʝ NoSQL, MongoDB, ʜʣʷ ʨʦʙʦʪʠ ʟ ʢʝʰʝʤ Redis. 

ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʚʝʙʜʦʜʘʪʢʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ ʩʪʘʻ ʘʢʪʫʘʣʴʥʠʤ 

ʧʠʪʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ, ʪʦʤʫ ʨʦʟʫʤʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʙʘʟ ʜʘʥʠʭ (Distributed Databases) ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʢʽʣʴʢʘ 

ʜʘʪʘ-ʮʝʥʪʨʽʚ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʚʽʜʤʦʚʥʫ ʨʦʙʦʪʫ ʚʝʙʜʦʜʘʪʢʫ. 
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ʉʫʯʘʩʥʽ ʚʝʙʜʦʜʘʪʢʠ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʽʢʨʦʩʝʨʚʽʩʥʫ 

ʘʨʭʽʪʝʢʪʫʨʫ, ʜʝ ʢʦʞʝʥ ʩʝʨʚʽʩ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʩʚʦʶ ʬʫʥʢʮʽʶ, ʱʦ ʩʧʨʦʱʫʻ ʪʘ 

ʧʨʠʰʚʠʜʰʫʻ ʨʦʟʛʦʨʪʘʥʥʷ ʽ ʨʦʟʨʦʙʢʫ ʧʨʦʻʢʪʫ, ʧʽʜʚʠʱʫʻ ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ ʡʦʛʦ 

[1]. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʤʽʢʨʦʩʝʨʚʽʩʽʚ ʥʘ Java ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʧʫʣʷʨʥʘ ʪʝʭʥʦʣʦʛʽʷ 

Spring Boot, ʜʣʷ JavaScript ʧʽʜʽʡʜʝ Node.js, ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ Docker ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʦʙʛʦʨʪʦʢ ʤʽʢʨʦʩʝʨʚʽʩʽʚ.  

ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ, ʟʨʫʯʥʽʩʪʴ ʪʘ ʙʝʟʧʝʯʥʦʩʪʴ ʜʦʩʪʫʧʫ ʜʦ 

ʨʽʟʥʠʭ ʤʽʢʨʦʩʝʨʚʽʩʽʚ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ API Gateway.  

ʂʦʤʧʘʥʽʷ Amazon ï ʚʣʘʩʥʠʢ ʚʝʣʠʢʦʛʦ, ʢʦʥʢʫʨʝʥʪʥʦʛʦ, ʥʘʡʙʽʣʴʰ ʫʩʧʽʰʥʦʛʦ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʝʙʜʦʜʘʪʢʫ [4, 5].  

 

 
ʈʠʩ. 1. ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ Amazon [4] 

ɺʝʙʜʦʜʘʪʦʢ, ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ. 1 ʟʜʝʙʽʣʴʰʦʛʦ ʻ Single-Page Application, 

ʤʘʡʞʝ ʚʩʽ ʜʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʦʜʥʽʡ HTML-ʩʪʦʨʽʥʮʽ ʪʘ ʜʠʥʘʤʽʯʥʦ ʦʥʦʚʣʶʶʪʴʩʷ 

ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷ ʩʪʦʨʽʥʢʠ. ʎʝ ʨʦʙʠʪʴ ʜʦʜʘʪʦʢ ʰʚʠʜʢʠʤ ʽ 

ʟʨʫʯʥʠʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ.  

ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʟʫʩʪʨʽʯʘʻʪʴʩʷ MPA (Multi-Page Application), ʘʣʝ ʮʝ 

ʧʦʚôʷʟʘʥʦ ʟ ʚʽʜʜʘʣʝʥʥʷʤ ʚʽʜ ʦʩʥʦʚʥʦʾ ʦʙʣʘʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʚʝʙʜʦʜʘʪʢʫ. 

ʅʘ ʛʦʣʦʚʥʽʡ ʩʪʦʨʽʥʮʽ ʚʝʙʜʦʜʘʪʢʫ ʚʠʢʦʨʠʩʪʘʥʦ ʙʘʛʘʪʦ ʢʦʤʧʦʥʝʥʪʽʚ React-

ʙʽʙʣʽʦʪʝʢʠ, ʱʦ ʩʪʚʦʨʶʻ ʪʘ ʧʽʜʪʨʠʤʫʻ ʜʠʥʘʤʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʝʨʝʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ (ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ) ʜʝʷʢʠʡ ʬʫʥʢʮʽʦʥʘʣ ʚ ʽʥʰʠʭ 

ʤʽʩʮʷʭ ʚʝʙʜʦʜʘʪʢʫ, ʱʦ ʩʧʨʦʱʫʻ ʪʘ ʧʨʠʰʚʠʜʰʫʻ ʡʦʛʦ ʨʦʟʨʦʙʢʫ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʫʻ 

ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʧʦʤʠʣʦʢ. 

ɺ ʷʢʦʩʪʽ ʙʘʟ ʜʘʥʠʭ Amazon ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʣʘʩʥʫ ʨʦʟʨʦʙʢʫ Amazon Web 

Services. ʈʦʟʪʘʰʫʚʘʥʥʷ ʩʝʨʚʝʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ (ʨʠʩ.2), ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʰʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʫ ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ ʚʩʴʦʛʦ 

ʚʝʙʜʦʜʘʪʢʫ.  

AWS ʧʨʘʮʶʻ ʥʘ ʦʩʥʦʚʽ ʨʦʟʧʦʜʽʣʝʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʽ ʥʘʜʘʻ ʚʝʣʠʢʝ ʢʦʣʦ ʧʦʩʣʫʛ 

ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʨʠʩ 3) ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʦʙʨʦʙʢʫ 

ʜʘʥʠʭ ʧʣʘʪʝʞʽʚ ʪʘ ʽʥʰʦʛʦ. 
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ʈʠʩ. 2. ʈʦʟʪʘʫhʚʘʥʥʷ ʩʝʨʚʝʨʽʚ AWS ʫ ʩʚʽʪʽ [5] 

 

 
ʈʠʩ.3. Aʨʭʽʪʝʢʪʫʨʘ ʭʤʘʨʥʦʾ ʪʝʭʥʦʣʦʛʽʾ Amazon Web Services [4, 5] 

 

ɺʝʙʜʦʜʘʪʦʢ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʽʢʨʦʩʝʨʚʽʩʥʫ ʘʨʭʽʪʝʢʪʫʨʫ, ʥʘ ʛʦʣʦʚʥʽʡ ʩʪʦʨʽʥʮʽ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʘʢʽ ʩʝʨʚʽʩʠ ʷʢ ʘʚʪʦʨʠʟʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ, ʦʙʨʦʙʢʠ ʟʘʤʦʚʣʝʥʴ, 

ʧʦʰʫʢʫ ʪʦʚʘʨʽʚ, ʢʦʨʟʠʥʠ, ʨʝʢʦʤʝʥʜʘʮʽʾ, ʩʦʨʪʫʚʘʥʥʷ ʪʘ ʽʥʰʽ.  

ʇʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ Amazon ʥʝ ʤʘʶʪʴ ʚʽʜʢʨʠʪʦʛʦ ʢʦʜʫ, ʷʢʠʡ ʻ ʢʦʤʝʨʮʽʡʥʦʶ 

ʪʘʻʤʥʠʮʝʶ ʢʦʤʧʘʥʽʾ, ʪʦʤʫ ʚʘʞʢʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʦʨʠʩʪʘʥʠʭ ʧʨʠ ʨʦʟʨʦʙʮʽ ʾʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʅʀʍ ɼɾɽʈɽʃ 

1. Kleppmann M. Designing Data-Intensive Applications. New York: OôReilly 

Media, 2012. 336 ʨ. 

2. Most popular technologies. Stackoverflow. URL: https://insights. 

stackoverflow.com/survey/2021#most-popular-technologies-language  

3. Simpson K. Up & Going. New York: OôReilly Media, 2017. 642 ʨ.  

4. Amazon. URL: https://www.amazon.com/  

5. Amazon. URL: https://wa.aws.amazon.com/wat.map.en.html   
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ʋɼʂ 004.02, 004.455.2, 004.9 

ʊʢʘʯʝʥʢʦ ʂ.ʆ., 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɹʦʥʜʘʨ ɺ.ʖ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʀʂʆʈʀʉʊɸʅʅʗ NODE.JS ɯ MONGODB ɼʃʗ ʈʆɿʈʆɹʂʀ 

ʄɸʉʐʊɸɹʆɺɸʅʀʍ ɯ ɺʀʉʆʂʆʇʈʆɼʋʂʊʀɺʅʀʍ ɺɽɹʉɸʁʊIɺ 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʨʦʟʨʦʙʢʘ ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʚʝʙʩʘʡʪʽʚ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʙʽʟʥʝʩʫ ʪʘ ʚʽʜʧʦʚʽʜʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʪʘʶʪʴ ʚʠʨʽʰʘʣʴʥʠʤʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʚʝʙʧʨʦʜʫʢʪʽʚ (ʚʝʙʩʘʡʪʽʚ, 

ʚʝʙʜʦʜʘʪʢʽʚ, ʚʝʙʩʝʨʚʽʩʽʚ ʪʦʱʦ). 

ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ Node.js ï ʩʝʨʝʜʦʚʠʱʝ ʚʠʢʦʥʘʥʥʷ JavaScript, ʷʢʝ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʩʝʨʚʝʨʥʽ ʟʘʩʪʦʩʫʥʢʠ ʟ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ 

ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʶ. ʑʝ ʦʜʥʽʻʶ ʪʝʭʥʦʣʦʛʽʻʶ ʻ MongoDB ï NoSQL ʙʘʟʘ ʜʘʥʠʭ, ʷʢʘ 

ʥʘʜʘʻ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʣʝʛʢʽʩʪʴ ʾʭ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ Node.js ʪʘ MongoDB ʜʦʧʦʤʦʞʝ ʨʦʟʰʠʨʠʪʠ ʟʥʘʥʥʷ 

ʧʨʦ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʦʟʨʦʙʮʽ ʚʝʙ-ʩʘʡʪʽʚ, ʪʘ ʜʦʟʚʦʣʠʪʴ 

ʟʨʦʙʠʪʠ ʚʠʚʽʨʝʥʠʡ ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʣʘʩʥʠʭ ʧʨʦʝʢʪʽʚ. 

Node.js ï ʮʝ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʝʨʚʝʨʥʠʭ ʜʦʜʘʪʢʽʚ ʥʘ ʤʦʚʽ JavaScript. 

ɺʽʥ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʚʠʞʢʫ JavaScript V8, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʢʦʤʧʘʥʽʻʶ Google, ʽ 

ʥʘʜʘʻ ʨʦʟʨʦʙʥʠʢʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ JavaScript ʜʣʷ ʥʘʧʠʩʘʥʥʷ 

ʩʝʨʚʝʨʥʦʛʦ ʢʦʜʫ. ʎʝ ʦʙʫʤʦʚʣʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʽʻʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ 

ʦʙʦʭ ʩʪʦʨʦʥʘʭ ï ʢʣʽʻʥʪʩʴʢʽʡ ʪʘ ʩʝʨʚʝʨʥʽʡ, ʱʦ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʨʦʟʨʦʙʢʫ ʪʘ 

ʧʽʜʪʨʠʤʢʫ ʚʝʙʩʘʡʪʫ, ʦʩʢʽʣʴʢʠ ʧʨʦʛʨʘʤʽʩʪʘʤ ʥʝ ʧʦʪʨʽʙʥʦ ʚʠʚʯʘʪʠ ʜʚʽ ʨʽʟʥʽ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

MongoDB ï ʮʝ ʜʦʢʫʤʝʥʪ-ʦʨʽʻʥʪʦʚʘʥʘ ʙʘʟʘ ʜʘʥʠʭ, ʷʢʘ ʟʙʝʨʽʛʘʻ ʜʘʥʽ ʫ ʚʠʛʣʷʜʽ 

JSON-ʧʦʜʽʙʥʠʭ ʜʦʢʫʤʝʥʪʽʚ [1]. MongoDB ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ, ʽ ʮʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ 

ʤʘʩʰʪʘʙʦʚʘʥʽ ʚʝʙʩʘʡʪʠ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʆʜʥʘ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ 

MongoDB ï ʮʝ ʡʦʛʦ ʛʥʫʯʢʽʩʪʴ. MongoDB ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʫ ʚʠʛʣʷʜʽ ʙʫʜʴ-

ʷʢʦʾ ʩʪʨʫʢʪʫʨʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʪʦʯʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʨʝʘʣʴʥʽ ʦʙ'ʻʢʪʠ. 

ʆʜʠʥ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ Node.js ï ʮʝ ʘʩʠʥʭʨʦʥʥʽʩʪʴ. Node.js ʤʦʞʝ 

ʦʙʨʦʙʣʷʪʠ ʙʘʛʘʪʦ ʟʘʧʠʪʽʚ ʦʜʥʦʯʘʩʥʦ, ʚʠʢʦʥʫʶʯʠ ʾʭ ʚ ʬʦʥʦʚʦʤʫ ʨʝʞʠʤʽ, ʱʦ 

ʩʧʨʠʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʝʩʫʨʩʽʚ ʩʝʨʚʝʨʘ ʪʘ ʧʽʜʚʠʱʫʻ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʝʙʩʘʡʪʫ [2]. MongoDB, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʻ ʙʘʟʦʶ ʜʘʥʠʭ, ʷʢʘ 

ʧʨʘʮʶʻ ʜʫʞʝ ʰʚʠʜʢʦ ʧʨʠ ʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʜʘʥʠʭ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʽʜʝʘʣʴʥʠʤ 

ʚʘʨʽʘʥʪʦʤ ʜʣʷ ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʚʝʙʩʘʡʪʽʚ. 

Node.js ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʫ ʤʦʜʝʣʴ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ JavaScript, 

ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʨʦʟʨʦʙʮʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʚʝʙʩʘʡʪʫ, 

ʘ ʥʝ ʥʘ ʨʦʟʨʦʙʮʽ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ. MongoDB, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʫ 
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ʤʦʜʝʣʴ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʫ ʚʠʛʣʷʜʽ JSON-ʧʦʜʽʙʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ, ʪʦʙʪʦ ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ, ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ 

ʨʦʟʨʽʟʥʷʪʠ ʪʘʙʣʠʮʽ ʪʘ ʨʷʜʢʠ, ʷʢ ʫ ʟʚʠʯʘʡʥʠʭ ʨʝʣʷʮʽʡʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ. 

Node.js ʪʘ MongoDB ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʙʘʛʘʪʴʦʭ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʚʝʙʩʘʡʪʽʚ, ʚʢʣʶʯʘʶʯʠ online-ʤʘʛʘʟʠʥʠ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʚʝʙʜʦʜʘʪʢʠ. ɿʘʚʜʷʢʠ ʘʩʠʥʭʨʦʥʥʽʡ ʤʦʜʝʣʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Node.js ʪʘ ʰʚʠʜʢʦʜʽʾ 

MongoDB, ʨʦʟʨʦʙʢʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʚʝʙʩʘʡʪʽʚ ʩʪʘʻ 

ʧʨʦʩʪʽʰʦʶ ʽ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ. 

ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ Node.js ʻ ʡʦʛʦ ʘʩʠʥʭʨʦʥʥʘ ʤʦʜʝʣʴ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʦʙʨʦʙʣʷʪʠ ʙʘʛʘʪʦ ʟʘʧʠʪʽʚ ʦʜʥʦʯʘʩʥʦ. ʎʝ ʨʦʙʠʪʴ Node.js ʽʜʝʘʣʴʥʠʤ 

ʚʠʙʦʨʦʤ ʜʣʷ ʚʝʙʩʘʡʪʽʚ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʟʘʧʠʪʽʚ, ʪʘʢʠʭ ʷʢ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, 

ʤʝʩʝʥʜʞʝʨʠ ʪʦʱʦ. ʂʨʽʤ ʪʦʛʦ, Node.js ʧʨʘʮʶʻ ʥʘ ʙʘʟʽ JavaScript, ʩʧʨʠʷʶʯʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʦʟʨʦʙʥʠʢʘʤʠ ʪʦʛʦ ʞ ʢʦʜʫ ʷʢ ʥʘ ʩʪʦʨʦʥʽ ʢʣʽʻʥʪʘ, ʪʘʢ ʽ ʥʘ ʩʪʦʨʦʥʽ 

ʩʝʨʚʝʨʘ, ʱʦ ʩʧʨʦʱʫʻ ʨʦʟʨʦʙʢʫ ʪʘ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ. 

MongoDB ʟʘʙʝʟʧʝʯʫʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʾ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʦʾ 

ʙʘʟʠ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʪʘ ʰʚʠʜʢʦ ʦʪʨʠʤʫʚʘʪʠ 

ʜʦʩʪʫʧ ʜʦ ʥʠʭ. MongoDB ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʽʛʘʪʠ ʷʢ ʩʪʨʫʢʪʫʨʦʚʘʥʫ, ʪʘʢ ʽ 

ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʠʤ ʩʘʤʠʤ ʛʥʫʯʢʽʩʪʴ ʽ ʟʨʫʯʥʽʩʪʴ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ. 

ʊʨʘʜʠʮʽʡʥʽ ʨʝʣʷʮʽʡʥʽ ʙʘʟʠ ʜʘʥʠʭ ʥʘʚʧʘʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʤʝʞʝʥʠʤʠ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʠʤʘʛʘʶʪʴ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʦʾ ʩʭʝʤʠ 

ʪʘ ʞʦʨʩʪʢʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘʙʣʠʮʽ. ʎʝ ʤʦʞʝ ʫʩʢʣʘʜʥʠʪʠ ʢʝʨʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʧʨʦʙʣʝʤ ʽʟ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʶ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ Node.js ʪʘ MongoDB ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʝʙʩʘʡʪʽʚ ʤʦʞʥʘ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʙʘʛʘʪʴʤʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʽ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʘʢʝʪʠ Node.js, ʪʘʢʽ ʷʢ Express ʪʘ Socket.io, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʩʪʚʦʨʶʚʘʪʠ 

ʚʝʙʜʦʜʘʪʢʠ ʪʘ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʬʫʥʢʮʽʾ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝ ʜʠʚʥʦ, ʱʦ ʙʘʛʘʪʦ ʢʦʤʧʘʥʽʡ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ Node.js ʪʘ 

MongoDB, ʱʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʩʚʦʾ ʧʦʪʨʝʙʠ  ʫ ʚʝʙʨʦʟʨʦʙʮʽ, ʟʦʢʨʝʤʘ: 

ī PayPal ï ʚʽʜʦʤʘ online-ʧʣʘʪʽʞʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ Node.js ʪʘ 

MongoDB ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ [3]. ɹʝʟʧʝʢʘ ʽ 

ʰʚʠʜʢʽʩʪʴ ʦʙʨʦʙʢʠ ʦʧʝʨʘʮʽʡ ʻ ʢʣʶʯʦʚʠʤʠ ʘʩʧʝʢʪʘʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ 

ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ Node.js ʪʘ MongoDB;  

ī NASA ʚʠʢʦʨʠʩʪʦʚʫʻ Node.js ʪʘ MongoDB ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʝʙʩʘʡʪʫ ʟ ʚʝʣʠʢʠʤ 
ʦʙʩʷʛʦʤ ʜʘʥʠʭ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʢʦʩʤʦʩʦʤ ʪʘ ʥʘʫʢʦʶ [4]. Node.js ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ 

ʩʪʚʦʨʝʥʥʷ ʰʚʠʜʢʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, ʘ MongoDB ʟʘʙʝʟʧʝʯʫʻ 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʫ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ ʢʦʩʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʤʽʩʽʡ. 

ī LinkedIn ï ʩʦʮʽʘʣʴʥʘ ʤʝʨʝʞʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ 

Node.js ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʰʚʠʜʢʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ [5]. MongoDB 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ ʧʨʦʬʽʣʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʚʘʢʘʥʩʽʾ, ʧʦʚʽʜʦʤʣʝʥʥʷ ʪʦʱʦ.  
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ʎʽ ʧʨʠʢʣʘʜʠ ʜʝʤʦʥʩʪʨʫʶʪʴ,  ʷʢ  Node.js  ʪʘ   MongoDB ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

 ʩʪʚʦʨʝʥʥʷ ʚʝʙʩʘʡʪʽʚ ʟ ʚʝʣʠʢʠʤ ʦʙʩʷʛʦʤ ʜʘʥʠʭ ʽ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʾʤ ʤʘʩʰʪʘʙʫʚʘʪʠʩʷ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʍʦʯʘ Node.js ʽ MongoDB ʻ ʧʦʪʫʞʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʚʝʙʩʘʡʪʽʚ, ʚʦʥʠ ʤʘʶʪʴ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ. 

ʆʩʥʦʚʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ Node.js ʻ ʧʝʨʝʚʘʞʥʘ ʦʜʥʦʧʦʪʦʯʥʽʩʪʴ ʪʘ ʦʙʤʝʞʝʥʘ 

ʧʽʜʪʨʠʤʢʘ ʙʘʛʘʪʦʧʦʪʦʯʥʦʩʪʽ. Node.js ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʜʠʥ ʧʦʪʽʢ ʜʣʷ ʦʙʨʦʙʢʠ 

ʟʘʧʠʪʽʚ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʧʦʚʽʣʴʥʠʤ ʧʨʠ ʦʙʨʦʙʮʽ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ 

ʜʘʥʠʭ ʯʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʩʢʣʘʜʥʠʭ ʦʧʝʨʘʮʽʡ. ʏʝʨʝʟ ʦʜʥʦʧʦʪʦʯʥʽʩʪʴ, ʷʢʱʦ ʦʜʠʥ 

ʟʘʧʠʪ ʙʣʦʢʫʻ ʧʦʪʽʢ, ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʫʧʠʥʢʠ ʚʩʴʦʛʦ ʩʝʨʚʝʨʘ. ʊʘʢʠʤ ʯʠʥʦʤ 

Node.js ʻ ʤʝʥʰ ʩʪʘʙʽʣʴʥʠʡ ʟʘ ʽʥʰʽ ʩʝʨʚʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ. 

MongoDB ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʠʤ ʫ ʥʘʣʘʰʪʫʚʘʥʥʽ ʪʘ ʤʘʻ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʦʙʩʷʛʫ 

ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ, ʱʦ ʤʦʞʝ ʩʪʘʪʠ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʤʝʥʰʠʭ ʩʝʨʚʝʨʽʚ ʟ 

ʦʙʤʝʞʝʥʠʤ ʦʙʩʷʛʦʤ ʧʘʤ'ʷʪʽ. ʊʘʢʦʞ MongoDB ʥʝ ʤʘʻ ʧʽʜʪʨʠʤʢʠ ʪʨʘʥʟʘʢʮʽʡ ʚ 

ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ. ʎʝ ʤʦʞʝ ʩʪʘʪʠ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʜʦʜʘʪʢʽʚ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʪʦʯʥʦʾ ʪʘ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ. 

Node.js ʪʘ MongoDB ʻ ʧʦʪʫʞʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʝʙʜʦʜʘʪʢʽʚ. 

Node.js ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʩʪʚʦʨʶʚʘʪʠ ʩʝʨʚʝʨʥʽ ʜʦʜʘʪʢʠ ʟ ʚʠʩʦʢʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʶ, ʘ MongoDB ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʠʡ ʪʘ 

ʝʬʝʢʪʠʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʙʘʟʠ ʜʘʥʠʭ. ɿʘʚʜʷʢʠ ʾʭ ʧʦʻʜʥʘʥʥʶ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʚʝʙʜʦʜʘʪʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʪʨʠʤʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ ʪʘ ʦʙʨʦʙʣʷʪʠ ʾʭ ʟ 

ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʪʘ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʝʙʜʦʜʘʪʢʽʚ ʥʘ 

Node.js ʪʘ MongoDB ʧʦʪʨʽʙʥʦ ʧʨʘʚʠʣʴʥʦ ʚʠʙʠʨʘʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʜʦʜʘʪʢʫ, 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʟʧʦʜʽʣʝʥʦʾ ʙʘʟʠ ʜʘʥʠʭ. ʂʨʽʤ ʪʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ ʜʦʜʘʪʢʫ ʪʘ 

ʟʘʭʠʩʪ ʚʽʜ ʘʪʘʢ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʽʢʠ, ʪʘʢʽ ʷʢ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ 

ʯʠ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʋ ʮʽʣʦʤʫ, Node.js ʪʘ MongoDB ʻ ʧʦʪʫʞʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʪʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʚʝʙʜʦʜʘʪʢʽʚ. ʉʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

Node.js ʪʘ MongoDB ʩʧʨʠʷʻ ʨʦʟʨʦʙʮʽ ʜʦʜʘʪʢʽʚ ʟ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ 

ʰʚʠʜʢʽʩʪʶ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ. 
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ʋɼʂ 004, 004.9 

ʊʢʘʯʝʥʢʦ ʂ.ʆ.,  

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɻʨʠʙʦʢ ʆ.ɺ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʆʅʊʆʃʆɻɯʏʅʀʁ ʇɯɼʍɯɼ ɼʆ ʈʆɿʈʆɹʂʀ ɺɽɹ-ʆʈɯɭʅʊʆɺɸʅʀʍ 

ʉʀʉʊɽʄ  

ʆʩʥʦʚʥʘ ʤʝʪʘ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ [1] ʜʦ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʪʘ ʾʭ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʨʦʟʨʦʙʥʠʢʘʤʠ, ʱʦʙ ʦʧʝʨʫʚʘʪʠ ʟʥʘʥʥʷʤʠ ʨʦʟʨʦʙʢʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʦʜʥʦʟʥʘʯʥʦ ʨʦʟʫʤʽʪʠ ʾʭ ʽ ʚʠʢʦʥʫʚʘʪʠ ʚʠʟʥʘʯʝʥʽ ʪʠʧʠ ʦʙʯʠʩʣʝʥʴ.  

ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʦʥʪʦʣʦʛʽʡ OWL [2] ʧʝʨʝʜʙʘʯʘʶʪʴ ʦʥʪʦʣʦʛʽʯʥʽ ʢʣʘʩʠ ʽ 

ʧʽʜʢʣʘʩʠ, ʚʣʘʩʪʠʚʦʩʪʽ (ʚʣʘʩʪʠʚʽʩʪʴ ʪʠʧʫ ʜʘʥʠʭ ʽ ʚʣʘʩʪʠʚʽʩʪʴ ʦʙôʻʢʪʘ), ʘʩʦʮʽʘʮʽʾ 

ʤʽʞ ʢʣʘʩʘʤʠ ʽ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʦʙʤʝʞʝʥʥʷʤʠ ʡ 

ʝʢʟʝʤʧʣʷʨʘʤʠ.  

ʈʦʟʨʦʙʣʝʥʘ ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʟʘʢʣʘʜʫ ʭʘʨʯʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʢʣʘʩʠ:  

ï ʈʝʩʪʦʨʘʥʠ (ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʝʩʪʦʨʘʥʠ ʨʽʟʥʠʭ ʢʫʭʦʥʴ, ʩʪʨʘʚʠ ʷʢʠʭ 

ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʠʙʨʘʪʠ ʫ ʩʚʦʻ ʟʘʤʦʚʣʝʥʥʷ). 

ï ɺʠʜʠ ʢʫʭʦʥʴ (ʚʢʣʶʯʘʻ 4 ʧʽʜʢʣʘʩʠ ʢʫʭʦʥʴ ʨʽʟʥʠʭ ʢʨʘʾʥ, ʟʦʢʨʝʤʘ, ʪʘʢʠʭ ʷʢ: 
ʫʢʨʘʾʥʩʴʢʘ, ʽʪʘʣʽʡʩʴʢʘ, ʘʤʝʨʠʢʘʥʩʴʢʘ, ʷʧʦʥʩʴʢʘ ʢʫʭʥʽ). 

ï ʈʝʡʪʠʥʛ (ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʨʝʡʪʠʥʛʫ ʨʝʩʪʦʨʘʥʘ). 

ï ɼʽʻʪʘ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʜʚʘ ʧʽʜʢʣʘʩʠ: ʂʘʣʦʨʽʡʥʽʩʪʴ, ʈʝʢʦʤʝʥʜʘʮʽʾ. 

ɺʽʜʦʙʨʘʞʝʥʥʷ ʦʥʪʦʛʨʘʬʫ ɺʠʜʠ ʢʫʭʦʥʴ, ʷʢʝ ʟʜʽʡʩʥʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʜʘʢʪʦʨʘ ʦʥʪʦʣʦʛʽʡ Prot®g® [3], ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 

  
ʈʠʩ. 1. ʆʩʥʦʚʥʽ ʧʽʜʢʣʘʩʠ ʢʣʘʩʫ ɺʠʜʠ ʢʫʭʦʥʴ 

ʗʧʦʥʩʴʢʘ ʢʫʭʥʷ ʚʽʜʦʤʘ ʩʚʦʻʶ ʫʥʽʢʘʣʴʥʽʩʪʶ, ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʭʘʨʯʫʚʘʥʥʷʤ, 

ʝʩʪʝʪʠʢʦʶ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʚʽʞʠʭ ʽ ʷʢʽʩʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɺʦʥʘ ʚʽʜʦʙʨʘʞʘʻ 

ʢʫʣʴʪʫʨʫ ʪʘ ʪʨʘʜʠʮʽʾ ʗʧʦʥʽʾ, ʽ ʤʘʻ ʙʘʛʘʪʦ ʨʝʛʽʦʥʘʣʴʥʠʭ ʚʘʨʽʘʮʽʡ. ʆʩʥʦʚʥʠʤʠ 

ʩʪʨʘʚʘʤʠ ʷʧʦʥʩʴʢʦʾ ʢʫʭʥʽ, ʟʦʢʨʝʤʘ, :̒ 
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ï ʉʫʰʽ ï ʦʜʥʘ ʟ ʥʘʡʚʽʜʦʤʽʰʠʭ ʩʪʨʘʚ, ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʚʽʞʠʭ ʨʠʙʠ, 

ʤʦʨʝʧʨʦʜʫʢʪʽʚ ʘʙʦ ʦʚʦʯʽʚ, ʧʦʜʘʶʪʴʩʷ ʥʘ ʨʠʩʦʚʠʭ ʢʫʣʴʢʘʭ, ʟʘʟʚʠʯʘʡ ʟ ʩʦʻʚʠʤ 

ʩʦʫʩʦʤ, ʚʘʩʘʙʽ ʪʘ ʽʤʙʠʨʦʤ. 

ï ʈʦʣʠ ï ʥʝʚʝʣʠʢʽ ʨʫʣʝʪʠ ʟ ʨʠʩʫ, ʨʠʙʠ, ʤʦʨʝʧʨʦʜʫʢʪʽʚ, ʦʚʦʯʽʚ ʘʙʦ ʽʥʰʠʭ 

ʽʥʛʨʝʜʽʻʥʪʽʚ, ʦʙʛʦʨʥʫʪʠʭ ʚʦʜʦʨʦʩʪʷʤʠ ʥʦʨʽ, ʧʦʜʘʶʪʴʩʷ ʟʘʟʚʠʯʘʡ ʟ ʩʦʻʚʠʤ ʩʦʫʩʦʤ, 

ʚʘʩʘʙʽ ʪʘ ʽʤʙʠʨʦʤ. 

ï ʈʘʤʝʥ ï ʧʦʧʫʣʷʨʥʠʡ ʷʧʦʥʩʴʢʠʡ ʩʫʧ ʥʘ ʦʩʥʦʚʽ ʤ'ʷʩʥʦʛʦ ʘʙʦ ʨʠʙʥʦʛʦ 

ʙʫʣʴʡʦʥʫ ʟ ʜʦʜʘʚʘʥʥʷʤ ʣʦʢʰʠʥʦʾ ʥʫʜʣʽ, ʤ'ʷʩʘ, ʷʡʮʷ, ʚʦʜʦʨʦʩʪʝʡ ʪʘ ʽʥʰʠʭ 

ʽʥʛʨʝʜʽʻʥʪʽʚ.  

ï ʊʝʤʧʫʨʘ ï ʢʨʝʚʝʪʢʠ, ʨʠʙʘ, ʦʚʦʯʽ ʘʙʦ ʽʥʰʽ ʽʥʛʨʝʜʽʻʥʪʠ, ʟʘʥʫʨʝʥʽ ʚ ʨʽʜʢʝ ʪʽʩʪʦ 

ʪʘ ʩʤʘʞʝʥʽ ʚ ʛʘʨʷʯʦʤʫ ʤʘʩʣʽ. ʊʝʤʧʫʨʘ ʤʘʻ ʭʨʫʩʪʢʫ ʪʝʢʩʪʫʨʫ ʽ ʧʦʜʘʻʪʴʩʷ ʟ ʩʦʻʚʠʤ 

ʩʦʫʩʦʤ ʘʙʦ ʩʧʝʮʽʘʣʴʥʠʤ ʩʦʫʩʦʤ ʜʣʷ ʪʝʤʧʫʨʠ. 

ʆʥʪʦʣʦʛʽʯʥʘ ʧʽʜʤʦʜʝʣʴ ʗʧʦʥʩʴʢʘ (ʜʣʷ ʦʧʠʩʫ ʷʧʦʥʩʴʢʦʾ ʢʫʭʥʽ) ʚʢʣʶʯʘʻ ʪʘʢʽ 

ʧʽʜʢʣʘʩʠ: ʉʫʰʽ, ʈʦʣʠ, ʈʘʤʝʥ, ʊʝʤʧʫʨʘ. ʆʥʪʦʛʨʘʬ ʦʥʪʦʣʦʛʽʯʥʦʾ ʧʽʜʤʦʜʝʣʽ 

ʗʧʦʥʩʴʢʘ, ʧʦʙʫʜʦʚʘʥʠʡ ʚ Prot®g®, ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 2. 

 
ʈʠʩ. 2. ʆʥʪʦʣʦʛʽʯʥʘ ʧʽʜʤʦʜʝʣʴ ʗʧʦʥʩʴʢʘ 

ɸʤʝʨʠʢʘʥʩʴʢʘ ʢʫʭʥʷ ï ʢʫʣʽʥʘʨʥʘ ʪʨʘʜʠʮʽʷ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ ɸʤʝʨʠʢʠ, ʷʢʘ 

ʚʽʜʦʙʨʘʞʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʢʫʣʴʪʫʨ  ̔ ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʨʘʾʥʠ. 

ɸʤʝʨʠʢʘʥʩʴʢʘ ʢʫʭʥʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʩʪʠʣʽʚ, ʽʥʛʨʝʜʽʻʥʪʽʚ ʪʘ 

ʩʧʦʩʦʙʽʚ ʧʨʠʛʦʪʫʚʘʥʥʷ. ɺʽʜʦʤʠʤʠ ʩʪʨʘʚʘʤʠ ʘʤʝʨʠʢʘʥʩʴʢʦʾ ʢʫʭʥʽ, ʟʦʢʨʝʤʘ, ʻ: 

ï ɹʫʨʛʝʨ ʟʘʟʚʠʯʘʡ ʩʢʣʘʜʘʪ̒ʴʩʷ ʟ ʤ'ʷʩʥʦ ʾʢʦʪʣʝʪʠ, ʱʦ ʩʤʘʞʠʪʴʩʷ ʥʘ ʛʨʠʣʽ, 

ʧʦʜʘʻʪʴʩʷ ʚ ʙʫʣʦʯʮʽ ʟ ʨʽʟʥʠʤʠ ʥʘʯʠʥʢʘʤʠ (ʩʠʨ, ʧʦʤʽʜʦʨʠ, ʣʠʩʪʷ ʩʘʣʘʪʫ, ʮʠʙʫʣʷ,  

ʩʦʫʩʠ, ʪʦʱʦ). 

ï ʂʘʨʪʦʧʣʷ ʬʨʽ.  

ï ʉʪʝʡʢ ʟʘʟʚʠʯʘʡ ʛʦʪʫʪ̒ʴʩʷ ʟʽ ʩʚʠʥʠʥʠ, ʷʣʦʚʠʯʠʥʠ ʘʙʦ ʙʘʨʘʥʠʥʠ, ʩʤʘʞʠʪʴʩʷ 

ʥʘ ʛʨʠʣʽ ʪʘ ʧʦʜʘʪ̒ʴʩʷ ʟ ʨʽʟʥʠʤʠ ʩʝʟʦʥʥʠʤʠ ʦʚʦʯʘʤʠ ʪʘ ʩʦʫʩʘʤʠ. 

ʆʥʪʦʛʨʘʬ ʦʥʪʦʣʦʛʽʯʥʦʾ ʧʽʜʤʦʜʝʣʽ ɸʤʝʨʠʢʘʥʩʴʢʘ (ʜʣʷ ʦʧʠʩʫ ʘʤʝʨʠʢʘʥʩʴʢʦʾ 

ʢʫʭʥʽ), ʱʦ ʧʦʙʫʜʦʚʘʥʠʡ ʚ Prot®g®, ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʘʚʪʦʨʩʴʢʘ ʚʝʙ-

ʦʨʽʻʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʘʢʣʘʜʫ ʭʘʨʯʫʚʘʥʥʷ. ʎʷ ʩʠʩʪʝʤʘ ʧʽʜʪʨʠʤʫʻ, ʟʦʢʨʝʤʘ, ʨʝʞʠʤ  

online-ʟʘʤʦʚʣʝʥʥʷ ʩʪʨʘʚ. 
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ʈʠʩ. 3. ʆʥʪʦʣʦʛʽʯʥʘ ʧʽʜʤʦʜʝʣʴ ɸʤʝʨʠʢʘʥʩʴʢʘ 

ʅʘ ʨʠʩ. 4 ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʤʝʥʶ ʘʤʝʨʠʢʘʥʩʴʢʦʾ ʢʫʭʥʽ, ʩʪʨʘʚʠ ʟ ʷʢʦ ʾʤʦʞʝ 

ʟʘʤʦʚʠʪʠ ʢʣʽʥ̒ʪ ʟʘʢʣʘʜʫ, ʦʪʨʠʤʘʚʰʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʢʣʘʜ ʩʪʨʘʚʠ, ʾʾ 

ʢʘʣʦʨʽʡʥʽʩʪʴ, ʮʽʥʫ, ʩʧʦʩʽʙ ʜʦʩʪʘʚʢʠ ʪʘ ʦʧʣʘʪʠ.  

ʅʘ ʨʠʩ. 5 ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʚʽʢʥʦ ʤʝʥʶ ʷʧʦʥʩʴʢʦʾ ʢʫʭʥʽ, ʩʪʨʘʚʠ ʟ ʷʢʦʾ ʤʦʞʝ 

ʟʘʤʦʚʠʪʠ ʢʣʽʻʥʪ ʟʘʢʣʘʜʫ, ʦʪʨʠʤʘʚʰʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʢʣʘʜ ʩʪʨʘʚʠ, ʾʾ 

ʢʘʣʦʨʽʡʥʽʩʪʴ, ʮʽʥʫ, ʩʧʦʩʽʙ ʜʦʩʪʘʚʢʠ ʪʘ ʦʧʣʘʪʠ. 
 

 

 

 

 

ʈʠʩ. 4. ɺʽʢʥʦ ʤʝʥʶ ʘʤʝʨʠʢʘʥʩʴʢʦʾ 

ʢʫʭʥʽ ʫ ʟʘʢʣʘʜʽ ʖʜʞʠʥ ɹʫʨʛʝʨ 

 ʈʠʩ. 5. ɺʽʢʥʦ ʤʝʥʶ ʷʧʦʥʩʴʢʦʾ ʢʫʭʥʽ ʫ 

ʟʘʢʣʘʜʽ ʖʜʞʠʥ ɹʫʨʛʝʨ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʨʦʟʨʦʙʮʽ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʟʘʢʣʘʜʫ ʭʘʨʯʫʚʘʥʥʷ ʩʧʨʠʷʻ, ʟʦʢʨʝʤʘ: ʟʤʝʥʰʝʥʥʶ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʧʦʤʠʣʦʢ 

ʱʦʜʦ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ, ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʽ ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʩʠʩʪʝʤʠ ʪʘ ʾʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ; ʟʜʽʡʩʥʝʥʥʶ ʙʽʣʴʰ ʪʦʯʥʠʭ ʟʘʧʠʪʽʚ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ 

ʩʠʩʪʝʤʠ (ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʚʽʜʧʦʚʽʜʥʦʾ ʙʘʟʠ ʟʥʘʥʴ). 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʈʦʛʫʰʠʥʘ ʖ.ɺ. ʊʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ʜʣʷ 

ʩʝʤʘʥʪʠʟʘʮʽʾ ʨʝʩʫʨʩʽʚ Web. ʇʨʦʙʣʝʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 2018.  ̄2-3. ʉ. 197-203. 

2. OWL Web Ontology Language. URL: http://www.w3.org. 

3. Prot®g®. URL: http://protrgrwiki.stanfotd.edu/index.php/ Prot®g®UserDocs.   
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ʋɼʂ 004.9 

ʊʢʘʯʝʥʢʦ ʂ.ʆ., 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʇʘʨʭʦʤʝʥʢʦ ʈ.ɺ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʆʅʊʆʃʆɻɯʁ ɼʃʗ ʈʆɿʈʆɹʂʀ ʂʆʅʊɽʅʊʋ 

ʄɽʈɽɾɽɺʆɻʆ ʈɽʉʋʈʉʋ ʊʈɸʅʉʇʆʈʊʅʆɰ ɻɸʃʋɿɯ  

ɺ ʥʘʰ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʝʥʜʝʥʮʽ,ʾ ʷʢʽ ʩʝʨʡʦʟʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ ʚ ʋʢʨʘʾʥʽ ʪʘ ʟʘ ʾʾ ʤʝʞʘʤʠ. ʆʜʥʘ ʟ ʥʠʭ ï ʧʦʪʨʝʙʘ ʫ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʤʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʤʝʨʝʞʝʚʦʤʫ ʨʝʩʫʨʩʽ.  

ʇʦʚʥʦʪʘ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʧʨʦʮʝʩʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ. ʈʦʙʦʪʘ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʟʦʢʨʝʤʘ, ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ: ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʧʽʜʧʨʠʻʤʩʪʚ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʩʪʨʘʭʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʦʱʦ; ʚʠʢʣʘʜʘʯʽʚ ʛʘʣʫʟʝʚʠʭ ʦʩʚʽʪʥʽʭ 

ʟʘʢʣʘʜʽʚ: ɿɺʆ, ʢʦʣʝʜʞʽʚ, ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʫʯʠʣʠʱ; ʩʪʫʜʝʥʪʽʚ ʪʘ ʢʫʨʩʘʥʪʽʚ) 

ʱʦʜʦ ʚʠʣʫʯʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ ʟ ʤʝʨʝʞʝʚʦʛʦ ʨʝʩʫʨʩʫ ʥʘʡʯʘʩʪʽʰʝ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʮʽʣʠʤ ʩʧʝʢʪʨʦʤ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʧʨʦʙʣʝʤ, ʟʦʢʨʝʤʘ, ʪʘʢʠʭ ʷʢ:  

1. ʅʘʷʚʥʽʩʪʴ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʨʤʽʥʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʨʦʟʫʤʽʪʠʩʷ ʧʦ-ʨʽʟʥʦʤʫ 

ʬʘʭʽʚʮʷʤʠ ʫ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʷʭ (ʇʨʆ) ʘʙʦ ʚʠʢʣʠʢʘʪʠ ʩʢʣʘʜʥʽʩʪʴ ʫ 

ʨʦʟʫʤʽʥʥʽ. ʆʩʪʘʥʥʻ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ 

ʜʦʚʽʜʢʦʚʦʛʦ ʢʦʥʪʝʥʪʫ.  

2. ʇʨʦʙʣʝʤʘ ʟʘʩʚʦʻʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ .ʨʽʟʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʤʝʨʝʞʝʚʦʛʦ ʨʝʩʫʨʩʫ.  

3. ʇʦʜʦʣʘʥʥʷ ʢʦʛʥʽʪʠʚʥʦʛʦ ʙʘʨ'ʻʨʫ ʫ ʩʧʽʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 
ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ.  

4. ʇʨʦʙʣʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʤʽʥʫ ʪʘ ʧʦʰʠʨʝʥʥʷ ʢʦʥʪʝʥʪʫ ʤʝʨʝʞʝʚʦʛʦ 

ʨʝʩʫʨʩʫ ʤʽʞ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ.  

5. ɺʟʘʻʤʦʜʽʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ 

ʧʨʝʜʤʝʪʥʠʭ ʾʾ ʦʙʣʘʩʪʝʡ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʚʠʨʽʰʝʥʥʷ ʧʝʨʝʣʽʯʝʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʝ ʟʽ ʩʪʚʦʨʝʥʥʷʤ 

ʩʧʦʩʦʙʫ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʧʦʜʘʥʥʷ ʢʦʥʪʝʥʪʫ ʤʝʨʝʞʥʦʛʦ ʨʝʩʫʨʩʫ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ 

ʧʦʥʷʪʴ ʇʨʆ ʚ ʦʙʤʝʞʝʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʤʦʚʽ. ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʪʘʢʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ (ʧʦʜʘʥʥʷ) ʟʥʘʥʴ ,̒ ʟʦʢʨʝʤʘ, ʦʥʪʦʣʦʛʽʷ [1].  

ʆʥʪʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʨʦʟʫʤʽʥʥʽ ʦʥʪʦʣʦʛʽʾ ʷʢ ʜʝʷʢʦʾ 

ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʬʦʨʤʠ ʧʦʜʘʥʥʷ ʟʥʘʥʴ. ʆʥʪʦʣʦʛʽʾ ʻ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʠʭ ʇʨʆ, ʦʙ'ʻʢʪʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ 

ʤʝʨʝʞʝʚʦʛʦ ʨʝʩʫʨʩʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ).  

ʌʦʨʤʘʣʴʥʘ ʤʦʜʝʣʴ ʦʥʪʦʣʦʛʽʾ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʦʥʪʝʥʪʫ ʤʝʨʝʞʝʚʦʛʦ ʨʝʩʫʨʩʫ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʘ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

O = <L, C, F, G, H, R, A>, 

ʜʝ L = LC U LR ï ʩʣʦʚʥʠʢ ʦʥʪʦʣʦʛʽʾ, ʱʦ ʤʽʩʪʠʪʴ ʤʥʦʞʠʥʫ ʣʝʢʩʠʯʥʠʭ ʦʜʠʥʠʮʴ 
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(ʟʥʘʢʽʚ) ʜʣʷ ʧʦʥʷʪʴ LC ʪʘ ʤʥʦʞʠʥʫ ʟʥʘʢʽʚ ʜʣʷ ʚʽʜʥʦʩʠʥ LR; C ï ʤʥʦʞʠʥʘ ʧʦʥʷʪʴ 

ʦʥʪʦʣʦʛʽʾ, ʧʨʠʯʦʤʫ ʜʣʷ ʢʦʞʥʦʛʦ ʧʦʥʷʪʪʷ ʩ ɴ ʉ ʚ ʦʥʪʦʣʦʛʽʾ ʽʩʥʫʻ ʧʨʠʥʘʡʤʥʽ ʦʜʥʝ 
ʪʚʝʨʜʞʝʥʥʷ; F ʪʘ G ï ʬʫʥʢʮʽʾ ʧʦʩʠʣʘʥʴ ʪʘʢʽ, ʱʦ F: FLC Ÿ 2ʉ ʪʘ G: FLR Ÿ 2R.  

ʊʦʙʪʦ F ʽ G ʧʦʚ'ʷʟʫʶʪʴ ʤʥʦʞʠʥʠ ʣʝʢʩʠʯʥʠʭ ʦʜʠʥʠʮʴ {Lj} Ṓ Lc ʟ ʤʥʦʞʠʥʘʤʠ 

ʧʦʥʷʪʴ ʽ ʚʽʜʥʦʩʠʥ, ʷʢʠʤʠ ʚʦʥʠ ʟʚ'ʷʟʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʦʾ ʦʥʪʦʣʦʛʽʾ. ʇʨʠ 

ʮʴʦʤʫ ʦʜʥʘ ʣʝʢʩʠʯʥʘ ʦʜʠʥʠʮʷ ʤʦʞʝ ʚʽʜʥʦʩʠʪʠʩʷ ʜʦ ʢʽʣʴʢʦʭ ʧʦʥʷʪʴ ʘʙʦ ʚʽʜʥʦʩʠʥ 

ʽ ʦʜʥʝ ʧʦʥʷʪʪʷ ʘʙʦ ʚʽʜʥʦʰʝʥʥʷ ʤʦʞʝ ʧʦʩʠʣʘʪʠʩʷ ʥʘ ʢʽʣʴʢʘ ʣʝʢʩʠʯʥʠʭ ʦʜʠʥʠʮʴ. 

ɯʥʚʝʨʩʽʷʤʠ ʬʫʥʢʮʽʡ ʧʦʩʠʣʘʥʴ ʻ F-1 ʪʘ G-1; H ï ʬʽʢʩʫʻ ʪʘʢʩʦʥʦʤʽʯʥʠʡ ʭʘʨʘʢʪʝʨ 

ʚʽʜʥʦʩʠʥ (ʟʚ'ʷʟʢʽʚ), ʫ ʷʢʦʤʫ ʧʦʥʷʪʪʷ ʦʥʪʦʣʦʛʽʾ ʧʦʚ'ʷʟʘʥʽ ʥʝʨʝʬʣʝʢʩʠʚʥʠʤʠ, 

ʘʮʠʢʣʠʯʝʩʢʠʤʠ, ʪʨʘʥʟʠʪʠʚʥʠʤʠ ʚʽʜʥʦʩʠʥʘʤʠ H Ṓ C x C.  

ɺʠʨʘʟ H (C1, C2) ʦʟʥʘʯʘʻ, ʱʦ ʧʦʥʷʪʪʷ C1 ʻ ʧʽʜʥʷʪʪʷʤ C2; R ï ʦʟʥʘʯʘʻ ʙʽʥʘʨʥʠʡ 

ʭʘʨʘʢʪʝʨ ʚʽʜʥʦʩʠʥ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʦʥʪʦʣʦʛʽʾ, ʱʦ ʬʽʢʩʫʶʪʴ ʧʘʨʠ  

<ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ (domain), ʦʙʣʘʩʪʴ ʟʥʘʯʝʥʴ (range)>, 

ʪʦʙʪʦ ʧʘʨʠ (D R) ʟ D, R ɴ C; A ï ʥʘʙʽʨ ʘʢʩʽʦʤ ʦʥʪʦʣʦʛʽʾ. ʈʦʟʨʦʙʢʘ ʢʦʥʪʝʥʪʫ 

ʤʝʨʝʞʝʚʦʛʦ ʨʝʩʫʨʩʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʫ 

ʦʥʪʦʣʦʛʽʡ ʽ ʤʦʞʝ, ʟʦʢʨʝʤʘ, ʩʧʨʠʷʪʠ:  

- ʨʦʟʚʠʪʢʫ ʤʽʞʥʘʨʦʜʥʦʾ ʢʦʦʧʝʨʘʮʽʾ ʥʘ ʪʨʘʥʩʧʦʨʪʽ;  

- ʫʟʛʦʜʞʝʥʥʷ ʪʘ ʫʥʽʬʽʢʘʮʽʾ ʛʘʣʫʟʝʚʠʭ ʧʦʥʷʪʴ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʯʣʝʥʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʩʧʽʣʴʥʦʪʠ;  

- ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʛʘʣʫʟʽ.  

ɺʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʪʝʥʪʫ ʻ ʤʝʪʦʜ ʩʪʚʦʨʝʥʥʷ ʦʥʪʦʣʦʛʽʾ 

ʤʝʨʝʞʥʦʛʦ ʨʝʩʫʨʩʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ ʦʙʤʝʞʝʥʦʾ) ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ, ʷʢʘ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʷʢ 

ʤʦʚʘ ʧʦʜʘʥʥʷ ʟʥʘʥʴ. ɺʦʥʘ ʩʪʚʦʨʝʥʘ ʰʣʷʭʦʤ ʦʙʤʝʞʝʥʥʷ ʛʨʘʤʘʪʠʢʠ, ʪʝʨʤʽʥʦʣʦʛʽʾ 

ʪʘ ʤʦʚʥʠʭ ʟʚʦʨʦʪʽʚ. ʅʘʢʣʘʜʝʥʽ ʦʙʤʝʞʝʥʥʷ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʫʩʫʥʝʥʥʷ 

ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʽ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ. ʇʨʠ ʮʴʦʤʫ ʢʣʶʯʦʚʽ ʧʦʥʷʪʪʷ ʪʘ ʟʚ'ʷʟʢʠ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ <ʩʫʙ'ʻʢʪ ï ʧʨʝʜʠʢʘʪ ï ʦʙ'ʻʢʪ>.  

ʉʪʚʦʨʝʥʥʷ ʦʥʪʦʣʦʛʽʡ ʤʝʨʝʞʝʚʦʛʦ ʨʝʩʫʨʩʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʶ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ ʩʧʨʠʷʻ ʟʙʣʠʞʝʥʥʶ ʩʝʤʘʥʪʠʯʥʦʛʦ ʚʝʙʫ ʪʘ 

ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ, ʟʨʦʟʫʤʽʣʦʾ çʟʚʠʯʘʡʥʠʤè ʢʦʨʠʩʪʫʚʘʯʘʤ [2].  

ʄʝʨʝʞʝʚʠʡ ʨʝʩʫʨʩ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘ ʚʝʙʧʣʘʪʬʦʨʤʽ ʪʘ ʧʽʜʪʨʠʤʫʻ ʩʪʘʥʜʘʨʪʠ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʚʝʙʫ, ʪʝʭʥʦʣʦʛʽʾ ʷʢʦʛʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʪʘ ʟʚ'ʷʟʫʚʘʪʠ ʚʩʽ ʜʘʥʽ 

ʚ ʤʝʨʝʞʽ ʜʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʾʭʥʴʦʾ ʦʙʨʦʙʢʠ, ʽʥʪʝʛʨʘʮʽʾ ʪʘ 

ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʽʟʥʠʭ ʜʦʜʘʪʢʘʭ ʪʦʱʦ. ʋ ʨʝʜʘʢʪʦʨʽ ʦʥʪʦʣʦʛʽʡ Prot®g® 

[3] ʨʝʘʣʽʟʦʚʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʦʨʪʫ ʪʘ ʽʤʧʦʨʪʫ ʦʥʪʦʣʦʛʽʡ ʫ ʩʪʘʥʜʘʨʪʥʠʭ 

ʬʦʨʤʘʪʘʭ ʦʧʠʩʫ (OWL, RDF). ʄʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʤʝʨʝʞʝʚʠʡ ʨʝʩʫʨʩ ï ʮʝ 

ʧʦʨʪʘʣ ʟʥʘʥʴ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ [4]. ʎʝʡ ʽʥʩʪʨʫʤʝʥʪ ʧʦʚʥʽʩʪʶ ʧʽʜʪʨʠʤʫʻ 

ʥʦʚʽʪʥʶ ʤʦʚʫ ʚʝʙʦʥʪʦʣʦʛʽʡ OWL 2, ʘ ʪʘʢʦʞ ʩʧʝʮʠʬʽʢʘʮʽʾ RDF ʚʽʜ W3C ʽ ʥʘʜʘʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʇʨʆ ʪʘ ʩʠʩʪʝʤ, 

ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʟʥʘʥʥʷʭ [4]. ʉʪʚʦʨʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʥʪʦʣʦʛʽʾ çʟʛʦʨʠ ʜʦʥʠʟʫè 

ʧʝʨʝʜʙʘʯʘʻ ʨʦʙʦʪʫ ʟ ʝʢʩʧʝʨʪʘʤʠ ʫ ʚʠʟʥʘʯʝʥʠʭ ʇʨʆ, ʽ ʥʘʚʽʪʴ ʘʥʘʣʽʟ ʪʝʢʩʪʽʚ. ʆʜʥʠʤ 

ʟ ʚʘʞʣʠʚʠʭ ʢʨʦʢʽʚ ʧʨʠ ʧʦʙʫʜʦʚʽ ʧʨʝʜʤʝʪʥʦʾ ʦʥʪʦʣʦʛʽʾ ʻ ʩʢʣʘʜʘʥʥʷ ʩʧʠʩʢʫ ʚʩʽʭ 

ʪʝʨʤʽʥʽʚ, ʧʨʦ ʷʢʽ ʧʦʪʨʽʙʥʦ ʱʦʩʴ ʩʢʘʟʘʪʠ ʘʙʦ ʷʢʽ ʧʦʪʨʽʙʥʦ ʧʦʷʩʥʠʪʠ ʢʦʨʠʩʪʫʚʘʯʝʚʽ. 

ʇʦʪʽʤ ʚʠʢʦʥʫʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʽʻʨʘʨʭʽʾ ʢʣʘʩʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʥʷʪʴ.  
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ʉʪʚʦʨʝʥʥʷ ʦʥʪʦʣʦʛʽʡ ʫ Prot®g® ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʫ ʦʧʝʨʫʚʘʪʠ ʪʘʢʠʤʠ 

ʧʦʥʷʪʪʷʤʠ, ʷʢ ʢʣʘʩʠ (Classes), ʚʣʘʩʪʠʚʦʩʪʽ ʦʙ'ʻʢʪʽʚ (Object Properties), ʚʣʘʩʪʠʚʦʩʪʽ 

ʪʠʧʫ ʜʘʥʠʭ (Data Properties) ʪʘ ʝʢʟʝʤʧʣʷʨʠ (Individuals).  

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʦʥʪʦʣʦʛʽʾ ʢʦʥʪʝʥʪʫ ʤʝʨʝʞʝʚʦʛʦ ʨʝʩʫʨʩʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ 

ʤʝʪʦʜʦʤ çʟʥʠʟʫ ʜʦʛʦʨʠè ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʦʙʫʜʦʚʘ ʦʥʪʦʣʦʛʽʾ ʥʘ ʦʩʥʦʚʽ 

ʝʢʩʧʝʨʪʥʠʭ ʪʘ ʝʤʧʽʨʠʯʥʠʭ ʟʥʘʥʴ. ʇʨʠ ʮʴʦʤʫ, ʟʦʢʨʝʤʘ:  

- ʛʦʪʦʚʠʡ ʢʦʥʪʝʥʪ (ʘʙʦ ʦʢʨʝʤʽ ʡʦʛʦ ʬʨʘʛʤʝʥʪʠ: ʪʝʢʩʪʦʚʽ, ʚʽʟʫʘʣʴʥʽ, ʯʠʩʣʦʚʽ 

ʪʦʱʦ) ʤʦʞʝ ʤʘʪʠ ʷʢ ʦʙ'ʻʢʪʠʚʥʠʡ, ʪʘʢ ʽ ʩʫʙ'ʻʢʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ;  

- ʩʪʠʣʽʩʪʠʢʘ ʪʝʢʩʪʦʚʦʛʦ ʟʘʧʦʚʥʝʥʥʷ ʢʦʥʪʝʥʪʫ ʤʝʨʝʞʝʚʦʛʦ ʨʝʩʫʨʩʫ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʻ ʥʘ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʦʥʪʦʣʦʛʽʟʘʮʽʾ;  

- ʩʝʤʘʥʪʠʢʘ ʪʝʢʩʪʦʚʠʭ ʬʨʘʛʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ ʤʝʨʝʞʝʚʦʛʦ ʨʝʩʫʨʩʫ ʤʦʞʝ ʙʫʪʠ 

ʥʝʦʜʥʦʟʥʘʯʥʦʶ;  

- ʘʚʪʦʨʠ ʪʝʢʩʪʦʚʠʭ ʬʨʘʛʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ ʤʝʨʝʞʥʦʛʦ ʨʝʩʫʨʩʫ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʤʘʶʪʴ ʥʘʚʠʯʦʢ ʣʦʛʽʯʥʠʭ ʚʠʚʝʜʝʥʴ ʪʘ ʦʪʨʠʤʘʥʥʷ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ, ʽ ʪʦʤʫ 

ʪʝʢʩʪʠ ʤʦʞʫʪʴ ʤʘʪʠ ʣʦʛʽʯʥʽ ʧʨʦʪʠʨʽʯʯʷ ʪʘ/ʘʙʦ ʥʝʧʦʚʥʦʪʫ.  

ɽʪʘʧʠ ʨʦʟʨʦʙʢʠ ʦʥʪʦʣʦʛʽʡ ʢʦʥʪʝʥʪʫ ʤʝʨʝʞʝʚʦʛʦ ʨʝʩʫʨʩʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ:  

1. ʇʽʜʛʦʪʦʚʢʘ ʢʦʥʪʝʥʪʫ (ʪʝʢʩʪʦʚʠʭ ʬʨʘʛʤʝʥʪʽʚ, ʯʠʩʣʦʚʠʭ ʪʘ ʚʽʟʫʘʣʽʟʦʚʘʥʠʭ 
ʬʨʘʛʤʝʥʪʽʚ ʪʦʱʦ).  

2. ʈʦʟʤʽʱʝʥʥʷ ʧʽʜʛʦʪʦʚʣʝʥʦʛʦ ʨʘʥʽʰʝ ʢʦʥʪʝʥʪʫ ʪʘ ʪʘʢʦʛʦ, ʱʦ ʜʠʥʘʤʽʯʥʦ 
ʦʥʦʚʣʶʻʪʴʩʷ, ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʜʨʫʞʥʴʦʤʫ, ʜʦʩʠʪʴ ʧʨʦʩʪʦʤʫ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʥʝ ʻ ʬʘʭʽʚʮʷʤʠ ʚ ʛʘʣʫʟʽ ʽʥʞʝʥʝʨʽʾ ʟʥʘʥʴ).  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ:  

- ʜʦʮʽʣʴʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʧʽʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʾ, 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ, ʽʥʬʦʨʤʘʮʽʡʥʦʾ, ʦʩʚʽʪʥʴʦʾ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʾ ʩʬʝʨ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʛʘʣʫʟʽ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʚʨʘʭʦʚʫʶʯʠ ʩʧʝʮʠʬʽʢʫ ʢʦʞʥʦʾ ʇʨʆ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ;  

- ʤʝʨʝʞʝʚʠʡ ʨʝʩʫʨʩ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ ʟʘʚʜʷʢʠ ʢʦʤʧʣʝʢʩʥʦʤʫ ʪʘ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʢʦʥʪʝʥʪʫ ʩʧʨʠʷʻ ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪ̔ ʪʨʘʥʩʧʦʨʪʫ ʷʢ ʚ ʋʢʨʘʾʥʽ, ʪʘʢ ʽ ʟʘ ʢʦʨʜʦʥʦʤ;  

- ʨʝʘʣʽʟʘʮʽʷ ʢʦʥʪʝʥʪʫ ʤʝʨʝʞʝʚʦʛʦ ʨʝʩʫʨʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙʤʝʞʝʥʦʾ 

ʧʨʦʬʝʩʽʡʥʦʾ ʤʦʚʠ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʨʦʟʨʠʚ ʤʽʞ ʩʝʤʘʥʪʠʯʥʠʤ ʚʝʙʦʤ ʪʘ 

ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ çʟʚʠʯʘʡʥʠʭè ʢʦʨʠʩʪʫʚʘʯʽʚ;  

- ʨʦʟʨʦʙʣʝʥʘ ʙʘʛʘʪʦʨʽʚʥʝʚʘ ʦʥʪʦʣʦʛʽʷ ʩʧʨʠʷʻ ʪʝʨʤʽʥʦʣʦʛʽʯʥʽʡ ʫʥʽʬʽʢʘʮʽʾ ʪʘ 

ʧʨʠʩʢʦʨʶʻ ʧʦʰʫʢ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʟʘʧʠʪʠ ʜʦ ʢʦʥʪʝʥʪʫ ʤʝʨʝʞʝʚʦʛʦ ʨʝʩʫʨʩʫ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ. 
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ʊʢʘʯʝʥʢʦ ʂ.ʆ., 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʎʘʨʝʥʦʢ ɯ.ʄ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ʈʆɿʈʆɹʂʀ  ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɰ 

ʅɸɺʏɸʃʔʅʆɰ ʉʀʉʊɽʄʀ ɿ ɽʃɽʄɽʅʊɸʄʀ ɻɽʁʄɯʌɯʂɸʎɯɰ 

ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʩʝ ʙʽʣʴʰ 

ʚʽʟʫʘʣʽʟʦʚʘʥʦ ʁ ʢʫʣʴʪʫʨʦ  ʁ ʪʘ ʧʝʨʝʭʦʜʦʤ ʜʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ (online-

ʥʘʚʯʘʥʥʷ) [1]. ɺʩʝ ʮʝ ʦʙʫʤʦʚʣʶʻ ʤʦʜʠʬʽʢʘʮʽ ʁʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ, ʤʝʪʦʜʠʢ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ (ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘʜʘʥʥʷ ʩʪʫʜʝʥʪʘʤ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ, 

ʩʢʣʘʜʦʚʠʤʠ ʷʢʦʛʦ ʢʨʽʤ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʪʝʩʪʽʚ ʪʘ ʢʦʥʪʨʦʣʴʥʠʭ ʟʘʚʜʘʥʴ ʻ ʡ 

ʽʛʨʦʚʽ ʝʣʝʤʝʥʪʠ).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʯʘʩʥʦʤʫ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʥʘʚʯʘʥʥʶ ʧʨʠʪʘʤʘʥʥʝ, ʟʦʢʨʝʤʘ, 

ʜʦʧʦʚʥʝʥʥʷ ʧʨʦʮʝʩʽʚ ʥʘʜʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʚʽʟʫʘʣʴʥʠʭ 

ʟʘʩʦʙʽʚ, ʪʘʢʠʭ ʷʢ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʝʟʝʥʪʘʮʽʾ, ʧʦʪʦʢʦʚʝ ʚʽʜʝʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

online-ʪʨʝʥʘʞʝʨʽʚ ʪʦʱʦ [2]. 

ɺ ʥʘʡʙʣʠʞʯʠʡ ʯʘʩ ʪʘʢʦʞ ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʽʛʨʦʚʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʤʝʪʦʜʽʚ ʽʤʽʪʘʮʽʾ, ʷʢʽ ʧʨʠʥʝʩʫʪʴ ʥʦʚʦʚʚʝʜʝʥʥʷ ʚ 

ʧʨʦʬʝʩʽʡʥʫ ʨʦʙʦʯʫ ʦʙʩʪʘʥʦʚʢʫ ʥʘ ʟʘʥʷʪʪʷʭ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʬʘʭʽʚʮʽʚ [3]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʛʝʡʤʽʬʽʢʘʮʽʾ ʚ ʧʨʦʮʝʩʘʭ ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʻ ʚʠʨʽʰʝʥʥʶ 

ʮʽʣʦʛʦ ʨʷʜʫ ʧʨʦʙʣʝʤ, ʥʘʧʨʠʢʣʘʜ: 

ï ʤʦʞʣʠʚʦʛʦ ʟʥʠʞʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʥʥʷ; 

ï ʥʝʤʦʞʣʠʚʦʩʪʽ ʩʪʫʜʝʥʪʦʚʽ ʯʽʪʢʽʰʝ ʟʨʦʟʫʤʽʪʠ ʚʣʘʩʥʠʡ ʧʨʦʛʨʝʩ ʫ ʥʘʚʯʘʥʥʽ; 

ï ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʩʚʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɸʚʪʦʨʩʴʢʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʥʘʚʯʘʣʴʥʘ ʩʠʩʪʝʤʘ K-Synapse ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʭʦʧʣʶʶʯʦʾ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʛʨʠ-ʚʽʢʪʦʨʠʥʠ. ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ 

ʜʦʧʦʤʦʞʝ ʩʪʫʜʝʥʪʘʤ ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʩʚʦʾʭ ʟʥʘʥʴ ʚʝʩʝʣʦ ʪʘ ʟʘʭʦʧʣʶʶʯʝ. 

ɿʘʚʜʷʢʠ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʫ ʥʘʚʯʘʣʴʥʠʭ ʪʝʤ, ʛʨʘ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʢʦʨʠʩʥʠʡ 

ʜʦʩʚʽʜ ʥʘʚʯʘʥʥʷ ʽ ʜʦʧʦʤʘʛʘʻ ʮʽʢʘʚʦ ʚʠʚʯʠʪʠ ʥʝʦʙʭʽʜʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʽʡ ʥʘʚʯʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʧʨʠʪʘʤʘʥʥʽ, ʟʦʢʨʝʤʘ (ʨʠʩ. 1): 

1. ʅʘʷʚʥʽʩʪʴ ʜʝʢʽʣʴʢʦʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ (ʚʢʣʶʯʘʶʯʠ, ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʢʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ, ʽʩʪʦʨʽʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ). ɻʨʘʚʝʮʴ (ʩʪʫʜʝʥʪ), 

ʤʦʞʝ ʦʙʠʨʘʪʠ ʟ ʤʥʦʞʠʥʠ ʮʠʭ ʦʙʣʘʩʪʝʡ ʪʽ, ʷʢʽ ʡʦʤʫ ʧʦʪʨʽʙʥʽ ʯʠ ʮʽʢʘʚʽ. 

2. ʅʘʷʚʥʽʩʪʴ ʧʽʜʩʠʩʪʝʤʠ ʧʦʨʘʜ ʪʘ ʧʽʜʢʘʟʦʢ. ʇʦʨʘʜʘʤʠ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʚ ʢʽʥʮʽ ʛʨʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʥʘʥʴ, ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʘ ʧʽʜʢʘʟʢʘʤʠ ï ʚ 

ʧʨʦʜʦʚʞ ʚʩʽʻʾ ʛʨʠ ʚʽʜ ʛʝʨʦʷ, ʷʢʱʦ ʩʪʫʜʝʥʪ ʥʝ ʤʦʞʝ ʧʨʦʩʫʚʘʪʠʩʷ ʜʘʣʽ ʧʦ 

ʥʘʚʯʘʣʴʥʽʡ ʛʨʽ. 

3. ʅʘʷʚʥʽʩʪʴ ʧʽʜʩʠʩʪʝʤʠ ʜʝʪʘʣʴʥʠʭ ʧʦʷʩʥʝʥʴ. ʉʪʫʜʝʥʪʦʚʽ ʥʘʜʘʶʪʴʩʷ 

ʜʦʢʣʘʜʥʽ ʧʦʷʩʥʝʥʥʷ ʚ ʢʽʥʮʽ ʛʨʠ ʥʘ ʢʦʞʥʝ ʟʘʧʠʪʘʥʥʷ ʪʝʩʪʫ (ʯʠ ʤʦʤʝʥʪʫ ʛʨʠ) ʟ 
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ʥʝʧʨʘʚʠʣʴʥʦʶ ʚʽʜʧʦʚʽʜʜʶ. ʎʽ ʧʦʷʩʥʝʥʥʷ ʨʦʟʨʦʙʣʝʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʜʦʧʦʤʘʛʘʪʠ ʟʨʦʟʫʤʽʪʠ ʩʪʨʫʢʪʫʨʫ, ʟʤʽʩʪ ʪʘ ʩʝʤʘʥʪʠʢʫ ʷʢ ʧʠʪʘʥʴ, ʪʘʢ ʽ ʚʽʜʧʦʚʽʜʝʡ. 

4. ʅʘʷʚʥʽʩʪʴ ʧʽʜʩʠʩʪʝʤʠ ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʦʛʨʝʩʫ ʥʘʚʯʘʥʥʷ. ʉʪʫʜʝʥʪ ʤʦʞʝ 

ʚʽʜʩʪʝʞʫʚʘʪʠ ʩʚʽʡ ʧʨʦʛʨʝʩ ʫ ʥʘʚʯʘʥʥʽ, ʩʧʦʩʪʝʨʽʛʘʪʠ, ʥʘʩʢʽʣʴʢʠ ʚʽʥ ʟ ʯʘʩʦʤ 

ʧʦʢʨʘʱʫʻ ʩʚʦʾ ʨʝʟʫʣʴʪʘʪʠ. 

5. ʅʘʷʚʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʚʠʢʣʘʜʘʯʘ. ɺʠʢʣʘʜʘʯ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʥʘʚʯʘʣʴʥʫ ʩʠʩʪʝʤʫ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʛʨʝʩʫ ʩʪʫʜʝʥʪʽʚ ʽ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʦʪʨʠʤʘʥʽ ʥʠʤʠ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ. 

6. ʇʨʦʩʪʘ ʽʥʪʝʛʨʘʮʽʷ ʜʦ ʙʘʛʘʪʴʦʭ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 
ʩʠʩʪʝʤ. ʆʩʢʽʣʴʢʠ ʧʨʘʮʶʚʘʪʠ ʚʦʥʘ ʤʦʞʝ ʷʢ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ, ʪʘʢ ʽ ʥʘ ʤʦʙʽʣʴʥʦʤʫ 

ʧʨʠʩʪʨʦʾ. 

 
ʈʠʩ.1. ɺʟʘʻʤʦʟʚôʷʟʦʢ ʧʽʜʩʠʩʪʝʤ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ K-Synapse 

 

ɺ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽʡ ʩʠʩʪʝʤʽ K-Synapse ʽʛʨʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʨʦʟʨʦʙʣʝʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ Unity [4], ʷʢʘ ʻ ʙʘʛʘʪʦʧʣʘʪʬʦʨʤʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʩʪʚʦʨʝʥʥʷ 

ʚʽʜʝʦʽʛʦʨ ʽ ʟʘʩʪʦʩʫʥʢʽʚ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʛʝʡʤʽʬʽʢʘʮʽʾ ʚ ʧʨʦʮʝʩ ̔ʥʘʚʯʘʥʥʷ: 

ï ʥʘʜʘʻ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʽʤʧʫʣʴʩ ʜʦ ʪʚʦʨʯʦʩʪʽ; 

ï ʨʦʟʙʫʜʦʚʫʻ ʪʘ ʧʦʰʠʨʶʻ ʧʨʠʜʙʘʥʠʡ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ, ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ, 
ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ, ʚʤʽʥʥʷ ʪʘ ʢʦʤʧʝʪʝʥʮʽʾ; 

ï ʟʘʙʝʟʧʝʯʫʻ ʟʦʩʝʨʝʜʞʝʥʽʩʪʴ ʪʘ ʘʢʪʠʚʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʠʭ ʜʽʡ ʩʪʫʜʝʥʪʽʚ;  

ï ʧʽʜʪʨʠʤʫʻ ʚʟʘʻʤʦʜʽ ʁʩʪʦʨʽʥ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ ʥʘʚʯʘʥʥʽ. 

ʋ ʭʦʜʽ ʨʝʘʣʽʟʘʮʽʾ ʛʨʠ ʟʘʚʞʜʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʩʪʦʨʽʥ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʫ 

ʥʽʡ ʫʯʘʩʪʴ. ɻʨʘʪʠ ï ʮʝ ʦʟʥʘʯʘʻ ʢʦʥʢʫʨʫʚʘʪʠ, ʚʩʪʫʧʘʪʠ ʚ ʢʦʥʪʘʢʪ ʽʟ ʽʥʰʠʤʠ, ʘʜʞʝ 

ʚʽʜʦʤʦ, ʱʦ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʠ ʯʘʩʪʦ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ 

ʚʧʣʠʚʦʤ ʚʽʜʚʦʣʽʢʘʶʯʠʭ ʬʘʢʪʦʨʽʚ [5]. 

ʂʦʥʪʘʢʪʠ ʟ ʫʯʘʩʥʠʢʘʤʠ ʛʨʠ ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ ʜʽʘʣʦʛ, ʷʢʠʡ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʡ ʪʚʦʨʯʦʛʦ ʩʘʤʦʚʠʨʘʞʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʤʽʪʘʮʽʡʥʠʭ ʪʠʧʽʚ ʛʨʠ ʚ 
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ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʩʪʠʤʫʣʶʻ ʨʦʟʫʤʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʚʧʣʠʚʘʻ ʥʘ ʪʚʦʨʯʝ 

ʟʘʩʚʦʻʥʥʷ ʧʨʝʜʤʝʪʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʘʪʦʨʩʴʢʠʭ 

ʟʜʽʙʥʦʩʪʝʡ.  

ɯʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʪʨʠʤʫʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʧʽʜʩʠʣʶʻʪʴʩʷ ʧʦʯʫʪʪʷʤʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʷʚʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʷʢʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ. 

ɺ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʽʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʶʪʴ ʾʭ 

ʚʘʞʣʠʚʽ ʧʨʦʬʝʩʽʡʥʽ ʚʤʽʥʥʷ ʡ ʥʘʚʠʯʢʠ, ʘʢʪʠʚʽʟʫʶʪʴ ʪʚʦʨʯʽ ʟʜʽʙʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. 

 ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʢʝʨʽʚʥʘ ʨʦʣʴ ʚʠʢʣʘʜʘʯʘ, ʷʢʠʡ ʫʤʽʻ ʦʮʽʥʠʪʠ 

ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ, ʥʘʚʯʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʡ ʛʦʪʦʚʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʽ, ʚʽʜʧʦʚʽʜʥʦ, 

ʨʦʟʧʦʜʽʣʠʪʠ ʨʦʣʽ ʡ ʩʬʦʨʤʫʣʶʚʘʪʠ ʟʘʚʜʘʥʥʷ ʜʣʷ ʥʠʭ. 

ʉʠʩʪʝʤʘ K-Synapse ʻ ʮʽʢʘʚʦʶ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʢʠʤ ʻ ʾʾ ʢʦʨʠʩʪʫʚʘʯ: 

ʩʪʫʜʝʥʪʦʤ, ʷʢʠʡ ʧʨʘʛʥʝ ʧʦʢʨʘʱʠʪʠ ʩʚʦʾ ʦʮʽʥʢʠ ʟ ʜʠʩʮʠʧʣʽʥʠ ʯʠ ʪʝʤʠ ʥʘʚʯʘʥʥʷ, 

ʯʠ ʚʠʢʣʘʜʘʯʝʤ, ʷʢʠʡ ʰʫʢʘʻ ʮʽʢʘʚʠʡ ʪʘ ʟʘʭʦʧʣʶʶʯʠʡ ʩʧʦʩʽʙ ʥʘʚʯʘʪʠ ʩʚʦʾʭ 

ʩʪʫʜʝʥʪʽʚ. ʉʠʩʪʝʤʘ K-Synapse, ʷʢʘ ʧʨʦʧʦʥʫʻʪʴʩʷ, ʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ 

ʥʘʚʯʘʥʥʷ ʟ ʝʣʝʤʝʥʪʘʤʠ ʛʝʡʤʽʬʽʢʘʮʽʾ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʜʽʘʣʦʛʦʤ. ʎʷ ʩʠʩʪʝʤʘ 

ʟʘʙʝʟʧʝʯʫʻ, ʟʦʢʨʝʤʘ, ʧʽʜʪʨʠʤʢʫ: 

ī ʥʘʷʚʥʦʩʪʽ ʩʧʝʢʪʨʫ ʪʝʤ, ʟʘ ʷʢʠʤʠ ʩʪʫʜʝʥʪ ʤʦʞʝ ʧʽʜ ʯʘʩ ʛʨʠ ʦʪʨʠʤʘʪʠ ʟʥʘʥʥʷ 

(ʢʦʤʧʝʪʝʥʮʽʾ, ʥʘʚʠʯʢʠ ʯʠ ʚʤʽʥʥʷ); 

ī ʜʦʧʦʤʦʛʠ ʩʪʫʜʝʥʪʫ ʯʝʨʝʟ ʥʘʜʘʥʥʷ ʡʦʤʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʨʘʜ, ʧʽʜʢʘʟʦʢ, 
ʧʦʷʩʥʝʥʴ ʩʢʣʘʜʥʠʭ ʯʠ ʥʝʟʨʦʟʫʤʽʣʠʭ ʪʝʤ (ʧʠʪʘʥʴ); 

ī ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ; 

ī ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʘ ʜʦ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʧʨʘʛʥʝʥʥʷ ʡʦʛʦ ʜʦ 
ʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʽʥʰʠʤʠ ʩʪʫʜʝʥʪʘʤʠ (ʧʨʠ ʮʴʦʤʫ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʫ ʮʽʢʘʚʽʡ ʽʛʨʦʚʽʡ ʤʘʥʝʨʽ, ʧʩʠʭʦʣʦʛʽʯʥʦ ʥʝ ʥʘʧʨʫʞʫʶʯʠ ʩʪʫʜʝʥʪʘ). 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ K-Synapse ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʥʘʜʘʻ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ 

ʽʤʧʫʣʴʩ ʜʦ ʪʚʦʨʯʦʩʪʽ, ʘ ʪʘʢʦʞ ʫʤʦʞʣʠʚʣʶʻ ʽʥʪʝʛʨʘʮʽʶ ʮʽʻʾ ʩʠʩʪʝʤʠ ʜʦ ʙʘʛʘʪʴʦʭ 

ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ. 
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ʋɼʂ 004.9 

ʊʢʘʯʝʥʢʦ ʆ.ɸ., 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʦʣʦʭʦʥʝʥʢʦ ɹ.ʖ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ʈʆɿʈʆɹʂʀ ʊɸ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ ɺ ʉɯʃʔʉʔʂʆʄʋ ɻʆʉʇʆɼɸʈʉʊɺɯ 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɻɯʉ) ʩʪʘʣʠ ʥʝʟʘʤʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʝʜʝʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ ʫ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʙʘʛʘʪʴʦʭ ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʦʨʛʘʥʽʟʘʮʽʻʶ ʚʠʨʦʙʥʠʮʪʚʘ, ʘʥʘʣʽʟʦʤ ʜʘʥʠʭ ʪʘ ʧʨʠʡʥʷʪʪʷʤ ʨʽʰʝʥʴ. 

ɻɯʉ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʩʠʩʪʝʤ ʫ ʩʚʽʪʽ. ʎʽ ʩʠʩʪʝʤʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʫʞʝ 

ʜʦʨʦʛʠʤʠ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʘʙʦ ʥʝʢʦʤʝʨʮʽʡʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. 

ɻɯʉ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʥʠʤʠ ʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʦʙʤʝʞʝʥʠʤ ʜʦʩʚʽʜʦʤ ʨʦʙʦʪʠ ʟ ʛʝʦʜʘʥʠʤʠ ʪʘ ʢʦʤʧôʶʪʝʨʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ. ɻɯʉ ʟʘʣʝʞʘʪʴ ʚʽʜ ʷʢʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʛʝʦʜʘʥʠʭ, ʪʦʤʫ ʜʫʞʝ 

ʚʘʞʣʠʚʦ ʘʙʠ ʚʩʽ ʛʝʦʜʘʥʽ ʙʫʣʠ ʷʢʦʤʦʛʘ ʪʦʯʥʠʤʠ ʪʘ ʷʢʽʩʥʠʤʠ, ʪʦʤʫ ʥʝʜʦʩʪʘʪʥʽʩʪʴ 

ʘʙʦ ʥʠʟʴʢʘ ʷʢʽʩʪʴ ʮʠʭ ʜʘʥʠʭ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʪʦʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʥʘʷʚʥʦʩʪʽ 

ʚ ʥʴʦʤʫ ʧʦʤʠʣʦʢ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʫʩʽ ʩʢʣʘʜʥʦʱʽ, ɻɯʉ ʻ ʧʦʪʫʞʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʜʘʥʠʭ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, 

ʚʢʣʶʯʘʶʯʠ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. 

ɯʩʥʫʻ ʙʘʛʘʪʦ ɻɯʉ ʟ ʨʽʟʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ ʨʽʟʥʠʤ ʬʫʥʢʮʽʦʥʘʣʦʤ. ʅʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤʠ ʪʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʻ: ArcGIS [1] ʪʘ QGIS [2]. 

ArcGIS ï ʢʦʤʝʨʮʽʡʥʘ ʩʠʩʪʝʤʘ ʚʽʜ ʢʦʤʧʘʥʽʾ Esri, ʷʢʘ ʤʘʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʬʫʥʢʮʽʡ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ. ArcGIS ʤʘʻ ʙʘʛʘʪʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘʣʝ ʚʦʥʘ ʻ ʜʦʩʠʪʴ 

ʜʦʨʦʛʠʤ ʚʘʨʽʘʥʪʦʤ. QGIS ï ʙʝʟʢʦʰʪʦʚʥʘ ʪʘ ʚʽʜʢʨʠʪʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʤʘʻ ʤʝʥʰʫ 

ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ, ʥʽʞ ArcGIS, ʘʣʝ ʾʾ ʤʦʞʥʘ ʨʦʟʰʠʨʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʛʽʥʽʚ. 

QGIS ʻ ʧʦʧʫʣʷʨʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʥʝʢʦʤʝʨʮʽʡʥʦʾ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ.  

ʍʘʨʘʢʪʝʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ArcGIS ʻ: 

ï ʙʘʛʘʪʦʬʫʥʮʽʦʥʘʣʴʥʠʡ ʽʥʪʝʨʬʝʡʩ ʪʘ ʽʥʪʫʾʪʠʚʥʝ ʢʦʨʠʩʪʫʚʘʮʴʢʝ ʩʝʨʝʜʦʚʠʱʝ; 

ï ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʽʦʥʘʣʫ, ʟʦʢʨʝʤʘ: ʛʝʦʧʨʦʮʝʩʽʥʛ; ʘʥʘʣʽʟ ʪʘ 

ʚʽʟʫʘʣʽʟʘʮʽʶ ʜʘʥʠʭ; ʧʽʜʪʨʠʤʢʫ ʨʽʟʥʠʭ ʬʦʨʤʘʪʽʚ ʜʘʥʠʭ,  

ï ʦʙʤʝʞʝʥʘ ʙʝʟʢʦʰʪʦʚʥʘ ʚʝʨʩʽʷ;  

ï ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʣʽʮʝʥʟʽʾ;  

ï ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʨʝʩʫʨʩʽʚ ʢʦʤʧôʶʪʝʨʘ;  

ï ʩʢʣʘʜʥʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʩʠʩʪʝʤʠ.  

ʍʘʨʘʢʪʝʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ QGIS ʻ: 

ï ʥʘʷʚʥʽʩʪʴ ʙʝʟʢʦʰʪʦʚʥʦʾ ʚʝʨʩʽʾ ʧʨʦʛʨʘʤʠ; 

ï ʣʝʛʢʝ ʥʘʣʘʰʪʦʚʫʚʘʥʥʷ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ; 

ï ʧʽʜʪʨʠʤʢʘ ʚʝʣʠʢʦʛʦ ʚʠʙʦʨʫ ʬʦʨʤʘʪʽʚ ʜʘʥʠʭ;  

ï ʬʫʥʢʮʽʦʥʘʣ ʤʘʻ ʧʽʜʪʨʠʤʢʫ ʛʝʦʧʨʦʮʝʩʽʥʛʫ, ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ.  
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QGIS ʤʘʻ ʥʝ ʪʘʢʠʡ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʪʘ ʤʝʥʰ ʽʥʪʫʾʪʠʚʥʠʡ ʽʥʪʝʨʬʝʡʩ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ArcGIS, ʽʥʢʦʣʠ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʨʦʙʣʝʤʠ ʱʦʜʦ ʩʫʤʽʩʥʦʩʪʽ ʜʝʷʢʠʭ 

ʬʦʨʤʘʪʽʚ ʜʘʥʠʭ. 

ɻɯʉ GRASS GIS ï ʙʝʟʢʦʰʪʦʚʥʘ ʪʘ ʚʽʜʢʨʠʪʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ 

ʘʥʘʣʽʟʽ ʪʘ ʦʙʨʦʙʮʽ ʛʝʦʜʘʥʠʭ. ɺʦʥʘ ʻ ʧʦʪʫʞʥʦʶ ʪʘ ʛʥʫʯʢʦʶ, ʘʣʝ ʜʣʷ ʾʾ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʟʥʘʥʥʷ ʽ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʟ ʛʝʦʜʘʥʠʤʠ ʪʘ 

ʽʥʰʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ, ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʫ ɻɯʉ ʟ 

ʙʽʣʴʰʠʤ ʬʫʥʢʮʽʦʥʘʣʦʤ ʪʘ ʤʦʞʣʠʚʦʩʪʷʤʠ. çGeoCulture. ɻɯʉ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘè -  ʘʚʪʦʨʩʴʢʠʡ ʚʝʙʟʘʩʪʦʩʫʥʦʢ, ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʚʚʝʜʝʥʥʷ, ʧʝʨʝʛʣʷʜ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʢʝʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ 

ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ.  

ɸʚʪʦʨʩʴʢʠʡ ʚʝʙʟʘʩʪʦʩʫʥʦʢ çGeoCulture. ɻɯʉ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè 

ʤʦʞʝ ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʠʡ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʙʘʞʘʥʴ ʟʘʤʦʚʥʠʢʘ. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʘʚʪʦʨʩʴʢʦʾ ɻɯʉ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʚʝʙʟʘʩʪʦʩʫʥʦʢ ʤʘʻ 

ʤʽʢʨʦʩʝʨʚʽʩʥʫ ʘʨʭʽʪʝʢʪʫʨʫ [3 ï 5], ʚʽʥ ʨʦʟʧʦʜʽʣʝʥʠʡ ʥʘ ʜʝʢʽʣʴʢʘ ʨʽʟʥʠʭ ʩʝʨʚʽʩʽʚ, 

ʷʢʽ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ɸʚʪʦʨʩʴʢʠʡ ʚʝʙʟʘʩʪʦʩʫʥʦʢ 

çGeoCulture. ɻɯʉ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè ʤʘʻ ʥʝʟʘʣʝʞʥʽ ʩʝʨʚʽʩʠ, ʟʦʙʨʘʞʝʥʽ 

ʥʘ ʨʠʩ. 1.  

 
ʈʠʩ. 1. ʇʨʦʛʨʘʤʥʽ ʢʦʤʧʦʥʝʥʪʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʉʝʨʚʽʩ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ï ʬʫʥʢʮʽʦʥʘʣ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʟ ʦʨʛʘʥʽʟʘʮʽʻʶ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʾʭ ʦʙʣʽʢʦʤ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ.  

ʎʝʡ ʩʝʨʚʽʩ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʧʨʦ ʚʦʣʦʛʽʩʪʴ, ʱʽʣʴʥʽʩʪʴ ˇʨʫʥʪʫ, ʧʦʞʠʚʥʽ 

ʨʝʯʦʚʠʥʠ ʪʘ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ, ʱʦʙ ʟʨʦʙʠʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʠʙʽʨ ʢʫʣʴʪʫʨ ʪʘ ʾʭ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʟʝʤʣʽ.  

ʉʝʨʚʽʩ ʫʧʨʘʚʣʽʥʥʷ ʚʨʦʞʘʡʥʽʩʪʶ ï ʬʫʥʢʮʽʦʥʘʣ, ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ ʚʽʜʩʪʝʞʫʚʘʪʠ 

ʨʽʩʪ ʨʦʩʣʠʥ, ʚʠʷʚʣʷʪʠ ʧʨʦʙʣʝʤʠ ʟʽ ʟʜʦʨʦʚ'ʷʤ ʨʦʩʣʠʥ ʪʘ ʚʯʘʩʥʦ ʾʭ ʚʠʨʽʰʫʚʘʪʠ, 
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ʜʦʧʦʤʘʛʘʻ ʚ ʧʣʘʥʫʚʘʥʥʽ ʧʦʣʽʚ, ʚʠʟʥʘʯʘʻ ʧʦʪʨʝʙʠ ʫ ʨʝʩʫʨʩʘʭ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʚʨʦʞʘʻʤ.  

ʉʝʨʚʽʩ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ï ʬʫʥʢʮʽʦʥʘʣ, ʷʢʠʡ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʛʨʘʬʽʢʠ ʧʝʨʝʚʝʟʝʥʥʷ ʚʨʦʞʘʶ, ʦʙʠʨʘʪʠ ʢʽʣʴʢʽʩʪʴ ʪʘ ʪʠʧ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʟʘʟʜʘʣʝʛʽʜʴ ʧʨʦʢʣʘʜʘʶʯʠ ʤʘʨʰʨʫʪ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ 

ʨʝʩʫʨʩʽʚ ʽ ʚʨʦʞʘʶ. 

ʉʝʨʚʽʩ ʛʝʥʝʨʘʮʽʾ ʟʚʽʪʥʦʩʪʽ ï ʬʫʥʢʮʽʦʥʘʣ, ʷʢʠʡ ʛʝʥʝʨʫʻ ʟʚʽʪʥʽʩʪʴ ʧʨʦ ʢʽʣʴʢʽʩʪʴ 

ʽ ʩʪʘʥ ʚʨʦʞʘʶ, ʧʝʨʝʚʝʟʝʥʴ ʪʘ ʨʝʩʫʨʩʽʚ.  

ʉʝʨʚʽʩ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ï ʬʫʥʢʮʽʦʥʘʣ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʟʙʦʨʫ, 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʧʨʦ ʚʨʦʞʘʡʥʽʩʪʴ, ʚʠʪʨʘʪʠ ʥʘ ʟʝʤʣʶ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʨʦʞʘʶ, ʘ ʪʘʢʦʞ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʪʘ ʩʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʠʭ ʨʝʩʫʨʩʽʚ.  

ʎʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ ʧʣʘʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʠ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

ʋʩʽ ʦʧʨʘʮʴʦʚʘʥʽ ʜʘʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ, ʜʝ ʢʦʨʠʩʪʫʚʘʯ (ʚʣʘʩʥʠʢ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ) ʤʦʞʝ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʦʙʨʦʙʣʷʪʠ ʪʘ ʢʝʨʫʚʘʪʠ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʨʩʴʢʦʛʦ ʚʝʙʜʦʜʘʪʢʫ ʚʣʘʩʥʠʢ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ, ʟʦʢʨʝʤʘ, ʥʘʩʪʫʧʥʽ ʦʧʝʨʘʮʽʾ:  

ï ʜʦʜʘʚʘʪʠ ʚʣʘʩʥʽ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʜʦ ʩʠʩʪʝʤʠ;  

ï ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʚʦʶ ʜʽʣʷʥʢʫ;  

ï ʰʠʬʨʫʚʘʪʠ ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ;  

ï ʧʝʨʝʚʽʨʷʪʠ ʟôʻʜʥʘʥʥʷ ʟ ʩʝʨʚʝʨʦʤ ʧʨʠ ʢʦʞʥʦʤʫ ʟʘʧʠʪʽ ʜʦ ʥʴʦʛʦ;  

ï ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʦʰʫʢ ʜʽʣʷʥʦʢ, ʷʢʠʤʠ ʚʦʣʦʜʽʻ;  

ï ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʝʨʝʛʣʷʜ ʘʢʪʫʘʣʴʥʦʛʦ ʩʪʘʥʫ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ;  

ï ʚʠʜʘʣʷʪʠ ʪʘ ʨʝʜʘʛʫʚʘʪʠ ʘʢʪʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʝʤʣʽ;  

ï ʛʝʥʝʨʫʚʘʪʠ ʟʚʽʪʥʽʩʪʴ ʧʨʦ ʩʪʘʥ ʜʽʣʷʥʦʢ;  

ï ʧʝʨʝʚʽʨʷʪʠ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ;  

ï ʥʘʜʩʠʣʘʪʠ ʪʘ ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʱʽʣʴʥʽʩʪʴ,  

ï ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʛʨʫʥʪʫ;  

ï ʦʪʨʠʤʫʚʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʢʨʠʪʠʯʥʠʡ ʩʪʘʥ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ;  

ï ʩʪʚʦʨʶʚʘʪʠ ʛʨʘʬʽʢ ʧʝʨʝʚʝʟʝʥʥʷ ʚʨʦʞʘʶ;  

ï ʨʦʙʠʪʠ ʘʥʘʣʽʟ ʚʠʪʨʘʯʝʥʠʭ ʢʦʰʪʽʚ ʪʘ ʨʝʩʫʨʩʽʚ. 

ɺ ʥʘʰ ʯʘʩ ɻɯʉ ʩʪʘʣʠ ʥʝʟʘʤʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ, 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʪʘ ʧʨʠʙʫʪʢʦʚʦʛʦ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ.  

ʉʪʚʦʨʝʥʥʷ ʘʚʪʦʨʩʴʢʦʾ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʩʧʨʠʷʪʠʤʝ ʚʠʨʽʰʝʥʥʶ ʙʘʛʘʪʴʦʭ ʧʨʦʙʣʝʤ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʘʥʘʣʽʟʫ ʛʝʦʜʘʥʠʭ ʪʘ ʧʨʠʡʥʷʪʪʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 
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ʋɼʂ 004.9 

ʊʢʘʯʝʥʢʦ ʆ.ɸ., 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɻʥʘʪʶʢ ʄ.ɺ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ɸɺʊʆʄɸʊʀɿɸʎɯɰ ɹɯɿʅɽʉ-ʇʈʆʎɽʉɯɺ ʆɹʃɯʂʋ ʊɸ 

ʇʈʆɼɸɾʋ ʊʆɺɸʈɯɺ 

ʇʨʦʮʝʩʠ ʨʫʯʥʦʛʦ ʦʙʣʽʢʫ ʟʘʡʤʘʶʪʴ ʙʘʛʘʪʦ ʯʘʩʫ (ʤʦʞʫʪʴ ʪʨʠʚʘʪʠ ʢʽʣʴʢʘ ʛʦʜʠʥ 

ʯʠ ʜʥʽʚ). ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʝʣʝʢʪʨʦʥʥʽ ʪʘʙʣʠʮʽ ʜʣʷ ʦʙʨʦʙʢʠ ʦʩʥʦʚʥʠʭ ʬʽʥʘʥʩʦʚʠʭ 

ʦʧʝʨʘʮʽʡ (ʢʨʝʜʠʪʦʨʩʴʢʘ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ, ʥʘʨʘʭʫʚʘʥʥʷ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ, 

ʜʦʪʨʠʤʘʥʥʷ ʧʦʜʘʪʢʦʚʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʦʱʦ), ʮʽ ʜʽʾ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʟʘ ʩʝʢʫʥʜʠ 

ʯʠ ʭʚʠʣʠʥʠ, ʤʦʞʫʪʴ ʪʨʠʚʘʪʠ ʢʽʣʴʢʘ ʛʦʜʠʥ ʘʙʦ ʥʘʚʽʪʴ ʜʥʽʚ. ɹʽʣʴʰʝ ʪʦʛʦ, ʢʦʞʝʥ 

ʢʨʦʢ ʫ ʨʫʯʥʦʤʫ ʧʨʦʮʝʩʽ ʩʭʠʣʴʥʠʡ ʜʦ ʣʶʜʩʴʢʠʭ ʧʦʤʠʣʦʢ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ, ʟʘʪʨʠʤʦʢ ʽ ʨʦʟʯʘʨʫʚʘʥʴ [1]. ɸʚʪʦʤʘʪʠʟʫʶʯʠ ʦʩʥʦʚʥʽ 

ʙʫʭʛʘʣʪʝʨʩʴʢʽ ʦʧʝʨʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʤʦʞʥʘ ʟʥʘʯʥʦ ʧʨʠʰʚʠʜʰʠʪʠ ʮʽ ʧʨʦʮʝʩʠ, ʟʤʝʥʰʠʚʰʠ ʨʠʟʠʢ ʣʶʜʩʴʢʦʾ ʧʦʤʠʣʢʠ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʦʟʥʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʦʚʪʦʨʶʚʘʥʠʭ ʽ ʨʫʯʥʠʭ ʟʘʚʜʘʥʴ ʫ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʭ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʪʦʯʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ [2]. ɸʚʪʦʤʘʪʠʟʘʮʽʷ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʨʽʰʝʥʥʷ ʙʘʛʘʪʴʦʭ ʟʘʜʘʯ, ʟʦʢʨʝʤʘ: ʘʜʘʧʪʘʮʽʶ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, 

ʟʘʢʫʧʽʚʣʶ ʪʦʚʘʨʽʚ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ, ʢʘʜʨʦʚʽ ʧʨʦʮʝʩʠ, ʤʘʨʢʝʪʠʥʛ ʽ 

ʧʨʦʜʘʞʽ, ʙʫʭʛʘʣʪʝʨʩʴʢʠʡ ʦʙʣʽʢ ʽ ʬʽʥʘʥʩʠ, ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʽ ʫʧʨʘʚʣʽʥʥʷ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʢʽʣʴʢʦʤʘ ʬʫʥʢʮʽʷʤʠ. 

ʌʘʢʪʦʨʘʤʠ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʟʦʢʨʝʤʘ, ʻ: ʚʝʣʠʢʠʡ 

ʦʙʩʷʛ ʟʘʚʜʘʥʴ, ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʧʦʪʨʽʙʥʦ ʢʽʣʴʢʘ ʣʶʜʝʡ; ʯʘʩʦʚʽ ʦʙʤʝʞʝʥʥʷ; 

ʚʧʣʠʚ ʥʘ ʽʥʰʽ ʧʨʦʮʝʩʠ ʪʘ ʩʠʩʪʝʤʠ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʘ ʘʫʜʠʪʫ. 

ʉʝʨʝʜ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, ʱʦ ʘʚʪʦʤʘʪʠʟʫʶʪʴʩʷ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ, ʟʦʢʨʝʤʘ, ʪʘʢʽ: 

- ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ ʪʘ push-ʩʧʦʚʽʱʝʥʥʷ; 

- ʩʣʫʞʙʘ ʧʽʜʪʨʠʤʢʠ (ʽʥʬʦʨʤʘʮʽʡʥʦʾ, ʬʽʥʘʥʩʦʚʦʾ, ʪʦʱʦ); 

- ʩʪʚʦʨʝʥʥʷ ʧʨʠʢʣʘʜʽʚ ʢʣʽʻʥʪʽʚ; 

- ʘʛʨʝʛʘʮʽʷ ʪʘ ʤʽʛʨʘʮʽʷ ʜʘʥʠʭ; ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ; 

- ʟʘʷʚʢʠ ʥʘ ʚʽʜʧʫʩʪʢʫ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ; 

- ʟʘʢʫʧʽʚʣʷ ʪʦʚʘʨʽʚ (ʧʦʩʣʫʛ); 

- ʧʨʦʮʝʩʠ call-ʮʝʥʪʨʫ; 

- ʦʙʨʦʙʢʘ ʟʘʤʦʚʣʝʥʴ ʥʘ ʧʨʦʜʘʞ; 

- ʦʙʣʽʢ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʪʘ ʚʽʜʚʽʜʫʚʘʥʦʩʪʽ; 

- ʥʘʨʘʭʫʚʘʥʥʷ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ; 

- ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʨʝʜôʷʚʣʝʥʥʷ (ʚʠʩʪʘʚʣʝʥʥʷ) ʨʘʭʫʥʢʽʚ. 

ɸʚʪʦʤʘʪʠʟʫʚʘʚʰʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ, ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ, ʟʦʢʨʝʤʘ: 

- ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘʚʜʷʢʠ ʨʦʟʰʠʨʝʥʦʤʫ ʜʦʩʪʫʧʫ; 
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- ʭʤʘʨʥʽ ʟʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʟʙʝʨʽʛʘʶʪʴ ʜʘʥʽ ʚ ʮʝʥʪʨʘʣʴʥʽʡ 

ʙʘʟʽ ʜʘʥʠʭ (ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʩʪʘʥʫʪʴ ʙʽʣʴʰ ʧʨʦʟʦʨʠʤʠ); 

- ʚʽʜʩʪʝʞʫʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʧʽʜ ʯʘʩ ʾʭ ʚʠʢʦʥʘʥʥʷ, ʱʦ ʤʦʞʝ 

ʧʦʢʨʘʱʠʪʠ ʧʽʜʟʚʽʪʥʽʩʪʴ ʽ ʚʠʜʠʤʽʩʪʴ; 

- ʤʦʞʣʠʚʽʩʪʴ ʚ ʜʠʥʘʤʽʮʽ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʨʦʮʝʩʠ ʜʦʧʦʤʦʞʝ ʟʤʝʥʰʠʪʠ ʧʦʤʠʣʢʠ 
ʪʘ ʦʧʝʨʘʪʠʚʥʦ ʾʭ ʚʠʧʨʘʚʣʷʪʠ; 

- ʟʚʽʪʠ ʧʨʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʩʪʘʪʠʩʪʠʢʦʶ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ 
ʚʞʠʚʘʪʠ ʟʘʧʦʙʽʞʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʦʚʪʦʨʶʚʘʥʠʭ ʧʦʤʠʣʦʢ.  

ɿ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʧʝʨʩʧʝʢʪʠʚʠ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʰʚʠʜʰʠʡ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʽ 

ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʟʘʚʜʷʢʠ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ ʨʫʯʥʠʭ ʜʽʡ. ɺʩʝ ʮʝ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʢʨʘʱʠʪʠ ʨʦʟʧʦʜʽʣ ʨʦʙʦʯʦʾ ʩʠʣʠ, ʙʦ ʧʨʦʛʨʘʤʘ ʚʠʨʽʰʫʚʘʪʠʤʝ ʚʩʽ ʧʦʚʪʦʨʶʚʘʥʽ 

ʟʘʚʜʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʧʝʨʝʥʘʧʨʘʚʠʪʠ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʥʘ ʟʘʚʜʘʥʥʷ, ʷʢʽ 

ʚʠʤʘʛʘʶʪʴ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʟʥʝʩʫ.  

ɺ ʥʘʰ ʯʘʩ ʽʩʥʫʻ ʙʘʛʘʪʦ ʩʠʩʪʝʤ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʨʽʟʥʠʭ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʽʚ. ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʩʠʩʪʝʤʠ Dilovod [3] ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʦʙʣʽʢʫ ʪʦʚʘʨʽʚ. 

 

ʈʠʩ.1. ɯʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʠ Dilovod 

Dilovod ʜʦʧʦʤʘʛʘʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʦʙʦʪʫ ʩʢʣʘʜʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʨʠʩʢʦʨʶʻ 

ʧʨʦʮʝʩ ʩʧʠʩʘʥʥʷ, ʦʧʨʠʙʫʪʢʫʚʘʥʥʷ ʪʘ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʪʦʚʘʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʢʘʥʝʨʘ 

ʰʪʨʠʭ-ʢʦʜʽʚ, ʧʽʜʢʣʶʯʠʚʰʠ ʡʦʛʦ ʜʦ ʧʨʦʛʨʘʤʠ ʚʽʜʩʪʝʞʝʥʥʷ ʪʦʚʘʨʽʚ ʥʘ ʩʢʣʘʜʽ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ Dilovod ʤʦʞʥʘ ʪʘʢʦʞ ʩʪʚʦʨʶʚʘʪʠ ʯʝʢʠ ʪʘ ʝʪʠʢʝʪʢʠ ʙʫʜʴ-ʷʢʦʛʦ 

ʪʦʚʘʨʫ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʢʣʘʜʽ. ʐʫʢʘʪʠ ʪʦʚʘʨʠ ʤʦʞʥʘ ʟʘ ʢʦʜʦʤ, 

ʥʘʡʤʝʥʫʚʘʥʥʷʤ ʘʙʦ ʘʨʪʠʢʫʣʦʤ (ʨʠʩ. 2). 

ʅʘʣʘʰʪʫʚʘʪʠ ʦʙʣʽʢ ʪʦʚʘʨʽʚ ʥʘ ʩʢʣʘʜʽ ʤʦʞʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. çDilovodè ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʝʩʪʠ ʦʙʣʽʢ ʪʦʚʘʨʽʚ ʟʘ ʾʭ ʧʘʨʪʽʷʤʠ,  

ʧʘʨʪʽʦʥʥʠʡ, ʩʦʨʪʦʚʠʡ, ʦʙʣʽʢ ʟ ʨʽʟʥʦʚʠʜʽʚ ʪʦʚʘʨʽʚ (ʚ ʜʝʢʽʣʴʢʦʭ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʫ, 

ʚ ʫʧʘʢʦʚʢʘʭ, ʚ ʥʘʙʦʨʘʭ, ʟʘ ʩʝʨʽʡʥʠʤʠ ʥʦʤʝʨʘʤʠ ʪʦʱʦ), ʚʘʛʦʚʠʡ ʦʙʣʽʢ. Dilovod 

ʪʘʢʦʞ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʫ, ʷʢʝ ʢʦʨʠʩʪʫʻʪʴʩʷ ʧʦʩʣʫʛʘʤʠ ʜʘʥʦʛʦ 

ʧʨʦʜʫʢʪʫ, ʧʨʘʮʶʚʘʪʠ ʟ ʜʝʢʽʣʴʢʦʤʘ ʩʢʣʘʜʘʤʠ. 
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ʈʠʩ.2. ʇʦʰʫʢ ʪʦʚʘʨʽʚ ʧʦ ʰʪʨʠʭ-ʢʦʜʫ ʚ Dilovod 

 

ɺʽʜʩʪʝʞʫʚʘʪʠ ʦʙʣʽʢ ʪʦʚʘʨʽʚ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʪʘʣʴʥʠʭ ʩʢʣʘʜʩʴʢʠʭ ʟʚʽʪʽʚ, 

ʱʦ ʩʧʨʠʷʻ ʟʘʙʝʟʧʝʯʝʥʥʶ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ, ʧʽʜʪʨʠʤʫʚʘʥʥʶ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ, ʝʬʝʢʪʠʚʥʦʤʫ ʢʝʨʫʚʘʥʥʶ ʩʢʣʘʜʘʤʠ (ʨʠʩ. 3). 

 

 
ʈʠʩ.3. ɸʥʘʣʽʟ ʟʘʧʘʩʽʚ ʪʦʚʘʨʽʚ ʚ Dilovod 

ʊʘʢʠʤ ʯʠʥʦʤ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ï ʮʝ ʥʝʚʽʜôʻʤʥʘ ʯʘʩʪʠʥʘ ʣʶʙʦʛʦ 

ʙʽʟʥʝʩʫ, ʷʢʠʡ ʤʘʻ ʥʘʤʽʨʠ ʰʚʠʜʢʦ, ʧʨʦʜʫʢʪʠʚʥʦ ʪʘ ʤʝʥʰ ʚʠʪʨʘʪʥʦ ʚʠʢʦʥʫʚʘʪʠ 

ʧʦʩʪʘʚʣʝʥʽ ʧʝʨʝʜ ʥʠʤ ʟʘʚʜʘʥʥʷ, ʘʜʞʝ ʨʦʙʦʪʫ, ʷʢʘ ʤʦʞʝ ʟʘʡʤʘʪʠ ʜʦ ʜʝʢʽʣʴʢʦʭ 

ʛʦʜʠʥ, ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʚʩʴʦʛʦ ʟʘ ʜʝʢʽʣʴʢʘ ʭʚʠʣʠʥ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʮʠʭ ʧʨʦʮʝʩʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. 6 Steps to Automate Your Accounting Processes. URL: https://www.netsuite.com/ 

portal/resource/articles/accounting/automate-accounting-processes.shtml 

2. Business Process Automation ï The Complete Guide. URL: https://kissflow.com/ 

workflow/bpm/business-process-automation/bpa-overview/#reason 

3. ʇʨʦʛʨʘʤʘ ʜʣʷ ʦʙʣʽʢʫ ʩʢʣʘʜʫ çDilovodè. URL: https://dilovod.ua/uchet-sklada/ 
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https://kissflow.com/%20workflow/bpm/business-process-automation/bpa-overview/#reason
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ʋɼʂ 004.9 

ʊʢʘʯʝʥʢʦ ʆ.ɸ., 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɻʦʥʯʘʨʝʥʢʦ ɼ.ʉ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ʈʆɿʈʆɹʂʀ DESKTOP-ʄɽʉɽʅɼɾɽʈɸ 

ɺ ʥʘʰ ʯʘʩ ʤʝʩʝʥʜʞʝʨʠ ʩʪʘʣʠ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʩʦʙʽʚ ʩʧʽʣʢʫʚʘʥʥʷ, ʱʦ 

ʩʧʨʠʷʻ ʚʽʜʜʘʣʝʥʽʡ ʨʦʙʦʪʽ ʪʘ ʪʘʢ ʟʚʘʥʦʤʫ çʩʦʮʽʘʣʴʥʦʤʫè ʩʧʽʣʢʫʚʘʥʥʶ [1, 2].  

ɺʨʘʭʦʚʫʶʯʠ ʩʫʯʘʩʥʫ ʩʠʪʫʘʮʽʶ ʚ ʋʢʨʘʾʥʽ, ʦʙʫʤʦʚʣʝʥʫ ʪʘʢʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢ  

ʧʘʥʜʝʤʽʷ ʪʘ ʚʦʻʥʥʠʡ ʩʪʘʥ, ʘ ʪʘʢʦʞ ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ɯʥʪʝʨʥʝʪ-ʩʧʽʣʢʫʚʘʥʥʷ,  

ʧʨʦʙʣʝʤʘ ʨʦʟʨʦʙʢʠ ʟʘʩʦʙʽʚ ʩʧʽʣʢʫʚʘʥʥʷ ʻ ʘʢʪʫʘʣʴʥʦʶ. ʊʦʤʫ ʻ ʜʦʮʽʣʴʥʠʤ 

ʩʪʚʦʨʝʥʥʷ ʘʚʪʦʨʩʴʢʦʛʦ ʚʣʘʩʥʦʛʦ desktop-ʜʦʜʘʪʢʫ ʥʘ ʰʪʘʣʪ ʤʝʩʝʥʜʞʝʨʫ. Desktop-

ʜʦʜʘʪʦʢ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʨʫʯʥʽʩʪʴ, ʢʦʤʬʦʨʪʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʪʘ ʧʨʦʩʪʦʪʫ (ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʙʘʛʘʪʴʦʭ ʤʦʞʣʠʚʦʩʪʝʡ) ʩʘʤʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ.  

ʉʝʨʝʜ ʯʠʩʝʣʴʥʠʭ ʜʦʜʘʪʢʽʚ-ʤʝʩʝʥʜʞʝʨʽʚ ʥʘ ʨʠʥʢʫ ʻ ʢʽʣʴʢʘ ʣʽʜʝʨʽʚ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʨʫʯʥʽʩʪʶ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʪʘ ʙʝʟʧʝʢʦʶ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ, 

ʟʦʢʨʝʤʘ ʪʘʢʽ ʜʦʜʘʪʢʠ, ʷʢ WhatsApp, Viber ʪʘ Slack. 

ï WhatsApp  ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʤʝʩʝʥʜʞʝʨʽʚ, ʷʢʠʡ ʧʨʦʧʦʥʫʻ ʟʨʫʯʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʪʝʢʩʪʦʚʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʛʣʷʜʽ ʪʝʢʩʪʦʚʠʭ 

ʧʦʚʽʜʦʤʣʝʥʴ), ʛʦʣʦʩʦʚʠʭ ʪʘ ʚʽʜʝʦʜʟʚʽʥʢʽʚ, ʦʙʤʽʥ ʘʫʜʽʦ-, ʚʽʜʝʦ- ʪʘ ʪʝʢʩʪʦʚʠʤʠ 

ʬʘʡʣʘʤʠ. 

ï Viber ï ʧʦʧʫʣʷʨʥʠʡ ʤʝʩʝʥʜʞʝʨ, ʷʢʠʡ ʧʨʦʧʦʥʫʻ ʛʦʣʦʩʦʚʽ ʪʘ ʚʽʜʝʦʜʟʚʽʥʢʠ, 

ʦʙʤʽʥ ʪʝʢʩʪʦʚʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ, ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʽʥʷʪʠ ʩʪʽʢʝʨʠ ʪʘ 

ʨʦʟʰʠʨʝʥʥʷ. 

ï Slack ï ʮʝ ʢʦʨʧʦʨʘʪʠʚʥʠʡ ʤʝʩʝʥʜʞʝʨ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ 

ʩʧʽʣʢʫʚʘʥʥʷ ʚ ʢʦʤʘʥʜʽ (ʟʘ ʥʘʧʨʷʤʘʤʠ ʽʥʪʝʨʝʩʽʚ, ʢʝʨʽʚʥʠʤʠ ʦʩʦʙʘʤʠ, ʧʨʦʻʢʪʘʤʠ, 

ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ, ʪʦʱʦ), ʥʘʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʢʘʥʘʣʽʚ ʽ ʧʨʠʚʘʪʥʠʭ 

ʛʨʫʧ, ʽʥʪʝʛʨʫʚʘʥʥʷ ʟ ʽʥʰʠʤʠ ʩʝʨʚʽʩʘʤʠ ʪʘ ʨʦʟʰʠʨʝʥʥʷʤʠ, ʘ ʪʘʢʦʞ ʧʦʰʫʢʫ 

ʚʽʜʧʦʚʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʧʦʚʽʜʦʤʣʝʥʥʷʭ. 

ɺʩʽ ʮʽ ʤʝʩʝʥʜʞʝʨʠ ʚʽʜʧʦʚʽʜʥʠʡ ʽʥʪʝʨʬʝʡʩ. ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ Viber 

ʪʘ WhatsApp (ʨʠʩ.1) ʤʘʶʪʴ ʩʭʦʞʽ ʜʠʟʘʡʥʠ ʥʘ ʇʂ, ʜʝ ʦʩʥʦʚʥʽ ʚʢʣʘʜʢʠ ʨʦʟʪʘʰʦʚʘʥʽ 

ʟʚʝʨʭʫ ʝʢʨʘʥʫ, ʘ ʢʦʥʚʝʨʩʽʾ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ ʦʢʨʝʤʠʭ ʚʽʢʥʘʭ. Telegram ʪʘ Slack 

ʤʘʶʪʴ ʙʽʣʴʰ ʩʫʯʘʩʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʟ ʙʦʢʦʚʦʶ ʧʘʥʝʣʣʶ ʥʘʚʽʛʘʮʽʾ ʪʘ ʚʝʣʠʢʠʤ ʧʦʣʝʤ 

ʜʣʷ ʚʚʝʜʝʥʥʷ ʪʝʢʩʪʫ. ʋ Viber ʪʘ WhatsApp, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʥʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ, 

ʻ ʢʣʘʚʽʘʪʫʨʘ ʜʣʷ ʚʚʝʜʝʥʥʷ ʪʝʢʩʪʫ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʫ Telegram ʪʘ Slack 

(ʨʠʩ. 2) ʧʦʣʷ ʜʣʷ ʚʚʝʜʝʥʥʷ ʪʝʢʩʪʫ ʟʥʘʭʦʜʷʪʴʩʷ ʟʥʠʟʫ ʝʢʨʘʥʫ. 

ɺ Slack ʪʘʢʦʞ ʻ ʨʦʟʰʠʨʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʙʤʽʥʫ ʬʘʡʣʘʤʠ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʘʮʽʾ 

ʟ ʽʥʰʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʨʦʙʦʪʠ ʟ ʬʘʡʣʘʤʠ. 

ɺʩʽ ʤʝʩʝʥʜʞʝʨʠ ʧʽʜʪʨʠʤʫʶʪʴ ʚʽʜʧʨʘʚʣʝʥʥʷ ʬʘʡʣʽʚ ʥʘ ʇʂ, ʧʨʦʪʝ ʚ Telegram ʻ 

ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʙʤʽʥʫ ʚʝʣʠʢʠʤʠ ʬʘʡʣʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʜʧʨʘʚʣʷʪʠ ʬʘʡʣʠ ʜʦ 2 ɻɹ.  
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ʈʠʩ.1. ɺʠʛʣʷʜ ʩʧʽʣʢʫʚʘʥʥʷ ʫ WhatsApp 

 

ʈʠʩ.2. ɺʠʛʣʷʜ ʩʧʽʣʢʫʚʘʥʥʷ ʫ Slack 

ʋ ʚʩʽʭ ʤʝʩʝʥʜʞʝʨʘʭ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʛʨʫʧʦʚʽ ʯʘʪʠ ʥʘ ʇʂ. ʆʜʥʘʢ, ʷʢ ʽ 

ʥʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ, ʫ Telegram (ʨʠʩ.3) ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʽ 

ʛʨʫʧʠ, ʥʽʞ ʫ WhatsApp ʪʘ Viber. 

 

ʈʠʩ.3. ɺʠʛʣʷʜ ʩʧʽʣʢʫʚʘʥʥʷ ʫ Telegram 

ɺʩʽ ʤʝʩʝʥʜʞʝʨʠ ʧʽʜʪʨʠʤʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʤʦʜʟʽ ʪʘ ʩʪʽʢʝʨʽʚ ʥʘ ʇʂ. Telegram 

ʪʘ Slack ʤʘʶʪʴ ʨʦʟʰʠʨʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʙʝʟʧʝʢʠ ʪʘ ʟʘʭʠʩʪʫ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ, 



149 
 

ʪʘʢʠʭ ʷʢ ʰʠʬʨʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʽ ʜʚʦʬʘʢʪʦʨʥʘ ʘʫʪʝʥʪʠʬʽʢʘʮʽʷ. ʋ Viber ʪʘ 

WhatsApp ʪʘʢʦʞ ʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʘʭʠʩʪʫ ʧʨʠʚʘʪʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ, ʘʣʝ ʚʦʥʠ 

ʤʝʥʰ ʨʦʟʰʠʨʝʥʽ, ʥʽʞ ʫ Telegram ʪʘ Slack. 

ʈʦʟʨʦʙʢʘ ʘʚʪʦʨʩʴʢʦʛʦ ʤʝʩʝʜʞʝʨʘ ʫ desktop-ʚʘʨʽʘʥʪʽ ʧʝʨʝʜʙʘʯʘʻ: 

ï ʩʪʚʦʨʝʥʥʷ ʛʥʫʯʢʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʜʦʜʘʪʢʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʚʥʦʩʠʪʠ ʟʤʽʥʠ 

ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʧʨʦʜʫʢʪ ʜʦ ʫʤʦʚ ʨʠʥʢʫ ʪʘ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

ï ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʪʘ ʧʨʠʚʘʙʣʠʚʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʨʫʯʥʩ̔ʪɹ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʚʽʜʫ); 

ï ʧʽʜʪʨʠʤʢʫ ʚʠʩʦʢʦʛʦ ʨʽʚʥʶ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʟʘʭʠʩʪ 
ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʜʦʜʘʪʢʫ ʨʦʟʨʦʙʣʝʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʜʫʣʴʥʦʩʪʽ, ʰʚʠʜʢʦʩʪʽ ʪʘ 

ʟʨʫʯʥʦʩʪʽ ʤʦʞʣʠʚʦʛʦ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ.  

ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ (ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ), ʩʝʨʚʝʨʥʦʾ 

ʯʘʩʪʠʥʠ (ʜʣʷ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ) ʪʘ API ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʤʽʞ 

ʢʣʽʻʥʪʦʤ ʽ ʩʝʨʚʝʨʦʤ. 

ʆʩʥʦʚʥʠʤʠ ʢʣʘʩʘʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʜʦʜʘʪʢʫ, ʟʦʢʨʝʤʘ, ʻ: 

ï QApplication: ʜʦʟʚʦʣʷʻ ʢʝʨʫʚʘʪʠ ʧʨʦʛʨʘʤʦʶ ʥʘ ʨʽʚʥʽ ʟʘʩʪʦʩʫʥʢʫ, ʥʘʧʨʠʢʣʘʜ, 
ʽʥʽʮʽʘʣʽʟʫʚʘʪʠ ʨʝʩʫʨʩʠ ʪʘ ʩʪʚʦʨʠʪʠ ʛʦʣʦʚʥʝ ʚʽʢʥʦ ʧʨʦʛʨʘʤʠ. 

ï QMainWindow: ʻ ʙʘʟʦʚʠʤ ʢʣʘʩʦʤ ʜʣʷ ʛʦʣʦʚʥʦʛʦ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ, ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʘʥʜʘʨʪʥʽ ʝʣʝʤʝʥʪʠ ʢʝʨʫʚʘʥʥʷ: ʤʝʥʶ, ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʩʪʘʪʫʩʥʠʡ ʨʷʜʦʢ. 

ï QWidget: ʙʘʟʦʚʠʡ ʢʣʘʩ ʜʣʷ ʛʨʘʬʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʢʦʨʠʩʪʫʚʘʯʘ. ʁʦʛʦ ʤʦʞʥʘ 
ʥʘʩʣʽʜʫʚʘʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ ʚʽʜʞʝʪʽʚ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʷʚʥʽ 

ʚʽʜʞʝʪʠ, ʪʘʢʽ ʷʢ QLabel, QLineEdit, QTextEdit, QPushButton ʪʘ ʽʥʰʽ. 

ï QTcpSocket ʪʘ QTcpServer: ʜʦʟʚʦʣʷʪʴ ʩʪʚʦʨʶʚʘʪʠ ʤʝʨʝʞʝʚʽ ʟ'ʻʜʥʘʥʥʷ ʜʣʷ 
ʚʽʜʧʨʘʚʢʠ ʪʘ ʦʪʨʠʤʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʤʽʞ ʢʣʽʻʥʪʘʤʠ ʪʘ ʩʝʨʚʝʨʦʤ. 

ï QDataStream: ʜʦʟʚʦʣʷʻ ʧʨʘʮʶʚʘʪʠ ʟ ʙʽʥʘʨʥʠʤʠ ʜʘʥʠʤʠ, ʢʦʣʠ ʧʝʨʝʜʘʶʪʴʩʷ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʽʞ ʢʣʽʻʥʪʘʤʠ ʪʘ ʩʝʨʚʝʨʦʤ. 

ï QTimer: ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʡʤ-ʘʫʪʠ, ʧʝʨʽʦʜʠʯʥʝ ʦʥʦʚʣʝʥʥʷ 

ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʽʥʰʽ ʟʘʜʘʯʽ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʘʩʠʥʭʨʦʥʥʦʩʪʽ. 

ʇʨʠ ʨʦʟʨʦʙʮ ̔ ʤʝʩʩʝʥʜʞʝʨʘ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʛʥʫʯʢʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, 

ʨʦʟʨʦʙʢʘ ʽʥʪʫʾʪʠʚʥʣ ʟʨʦʟʫʤʽʣʦʛʦ ʽ ʢʦʤʬʦʨʪʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ.  

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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Perspective. International Journal of Computer Applications, 2020. 175(5). ʨʨ. 30-34. 

URL: https://www.ijcaonline.org/archives/volume175/number5/kaur-2020-ijca-

917005.pdf 

 

  

https://www.strategyanalytics.com/strategy-analytics/blogs/service-providers/apps/2017/%2011/16/the-future-of-messaging-apps
https://www.strategyanalytics.com/strategy-analytics/blogs/service-providers/apps/2017/%2011/16/the-future-of-messaging-apps
https://www.ijcaonline.org/archives/volume175/number5/kaur-2020-ijca-917005.pdf
https://www.ijcaonline.org/archives/volume175/number5/kaur-2020-ijca-917005.pdf


150 
 

ʋɼʂ 004.9 

ʊʢʘʯʝʥʢʦ ʆ.ɸ.,  

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʊʠʰʫʨʘ ʆ.ʄ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʉʀʉʊɽʄɸ çʂɸɺôʗʈʅʗè ï ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʂɽʈʋɺɸʅʅʗ 

ʂɸʉʆʖ ɺ ʉʌɽʈɯ ʇʆʉʃʋɻ 

 

ɺ ʥʘʰ ʯʘʩ ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʨʽʟʥʠʭ ʩʬʝʨ ʡʦʛʦ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʥʘʙʫʣʘ ʚʞʝ ʩʪʘʥʫ ʦʙʦʚôʷʟʢʦʚʦʩʪʽ. ʎʝ ʩʪʘʣʦ ʘʢʪʫʘʣʴʥʠʤ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʦʩʦʙʣʠʚʦ 

ʚ ʫʤʦʚʘʭ ʧʨʠʤʫʩʦʚʦʛʦ  online-ʞʠʪʪʷ (ʨʦʙʦʪʠ, ʥʘʚʯʘʥʥʷ, ʜʦʟʚʽʣʣʷ, ʪʦʱʦ). ʊʦʤʫ 

ʨʦʟʨʦʙʢʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʚʽʩʽʚ, ʜʦʜʘʪʢʽʚ ʪʘ ʩʠʩʪʝʤ ʥʘʙʫʚʘʻ 

ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ.  

ʇʨʦʙʣʝʤʠ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʩʬʝʨʠ 

ʧʦʩʣʫʛ ʥʝ ʻ ʚʠʢʣʶʯʝʥʥʷʤ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʬʝʨʽ ʧʦʩʣʫʛ (ʦʩʦʙʣʠʚʦ ʛʘʣʫʟʽ 

ʭʘʨʯʫʚʘʥʥʷ) ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʝ ʫʚʘʛʠ.  

ʈʦʟʨʦʙʣʝʥʦ ʙʘʛʘʪʦ ʩʠʩʪʝʤ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʢʦʤʬʦʨʪʥʦʤʫ online-ʚʽʜʚʽʜʫʚʘʥʥʶ 

ʮʠʭ ʟʘʢʣʘʜʽʚ (ʟʘʤʦʚʣʝʥʥʶ, ʩʧʣʘʪʽ ʪʘ ʜʦʩʪʘʚʢʠ ʩʪʨʘʚ, ʤʦʞʣʠʚʦʩʪʽ ʟʘʣʠʰʠʪʠ ʩʚʽʡ 

ʚʽʜʛʫʢ, ʥʘʜʘʪʠ ʧʦʨʘʜʠ ʪʦʱʦ) [1]. ɼʦ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ, ʟʦʢʨʝʤʘ, ʪʘʢʽ 

ʩʠʩʪʝʤʠ ʷʢ:  

ï POSTER (ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ ʨʠʩ.1, ʨʠʩ.2) [2];  

     

ʈʠʩ.1. ɿʘʤʦʚʣʝʥʥʷ ʩʪʨʘʚ ʫ POSTER          ʈʠʩ.2. ʆʧʣʘʪʘ ʩʪʨʘʚ ʫ POSTER 

ï ʊʆʈɻʉʆʌʊ (ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ ʨʠʩ.4, ʨʠʩ.5) [3];  

ï SERVIO POS BASE [4]. 

ʈʦʙʦʪʘ, ʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ, ʧʨʠʩʚʷʯʝʥʘ ʜʝʷʢʠʤ ʘʩʧʝʢʪʘʤ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʶ ʫʧʨʘʚʣʽʥʥʷ ʢʘʩʦʶ ʚ ʩʬʝʨʽ ʧʦʩʣʫʛ, ʘ ʩʘʤʝ ʚ ʪʘʢʦʤʫ ʟʘʢʣʘʜʽ, ʷʢ ʢʘʬʝ-

ʢʘʚôʷʨʥʷ. ɺ ʘʚʪʦʨʩʴʢʽʡ ʩʠʩʪʝʤʽ çʂʘʚôʷʨʥʷè ʧʝʨʝʜʙʘʯʝʥʦ ʧʽʜʪʨʠʤʢʫ, ʟʦʢʨʝʤʘ, 

ʪʘʢʠʭ  ʬʫʥʢʮʽʡ, ʷʢ: 

ï ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʦʜʘʞʽʚ (ʢʘʚʠ, ʪʦʧʧʠʥʛʽʚ, ʩʠʨʦʧʽʚ, ʮʫʢʨʫ ʪʘ ʽʥʰʠʭ ʩʫʧʫʪʥʽʭ 
ʪʦʚʘʨʽʚ); 
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ï ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ (ʢʘʚʠ, ʪʦʧʧʠʥʛʽʚ, ʪʦʱʦ); 

ï ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ ʟʘʢʣʘʜʫ; 

ï ʬʽʥʘʥʩʦʚʘ ʟʚʽʪʥʽʩʪʴ.  

    

ʈʠʩ.3. ɻʦʣʦʚʥʝ ʚʽʢʥʦ  ʊʆʈɻʉʆʌʊ           ʈʠʩ.4. ʆʧʣʘʪʘ ʩʪʨʘʚ ʫ ʊʆʈɻʉʆʌʊ 

ʉʠʩʪʝʤʘ çʂʘʚôʷʨʥʷè ʥʘʜʘʻ ʪʘʢʦʞ ʢʦʤʬʦʨʪʥʠʡ ʪʘ ʟʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʱʦʙ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʧʦʤʠʣʢʠ ʧʨʠ ʦʙʨʦʙʮʽ ʛʦʪʽʚʢʠ ʪʘ ʧʦʣʝʛʰʠʪʠ ʥʘʚʯʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʊʘʢʽ ʬʫʥʢʮʽʾ ʙʝʟʧʝʢʠ, ʷʢ ʟʘʭʠʩʪ ʧʘʨʦʣʝʤ ʽ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ, ʪʘʢʦʞ ʽʥʪʝʛʨʦʚʘʥʽ ʚ 

ʩʠʩʪʝʤʫ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʰʘʭʨʘʡʩʪʚʫ ʪʘ ʢʨʘʜʽʞʮʽ.  

ʋʧʨʘʚʣʽʥʥʷ ʢʘʩʦʶ ʚ ʩʬʝʨʽ ʧʦʩʣʫʛ, ʟʦʢʨʝʤʘ ʚ ʢʘʬʝ, ʛʨʫʥʪʫʻʪʴʩʷ ʚ ʥʘʰ ʯʘʩ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʩʠʩʪʝʤ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʛʦʪʽʚʢʦʶ ʚ ʟʘʢʣʘʜʘʭ 

ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʥʘʧʦʾʚ.  

ʉʠʩʪʝʤʘ çʂʘʚôʷʨʥʷè ʜʦʧʦʤʘʛʘʻ ʢʘʬʝ-ʢʘʚôʷʨʥʽ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʦʶ ʨʦʙʦʪʫ ʪʘ 

ʧʦʢʨʘʱʠʪʠ ʚʟʘʻʤʦʜʽʶ ʟ ʢʣʽʻʥʪʘʤʠ. 

ʋʧʨʘʚʣʽʥʥʷ ʢʘʩʦʶ ï ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ ʫʩʧʽʰʥʦʾ ʨʦʙʦʪʠ ʢʘʬʝ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʢʘʩʦʚʦʾ ʩʠʩʪʝʤʠ ʚʣʘʩʥʠʢʠ ʢʘʬʝ ʤʦʞʫʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʨʦʜʘʞʽ, ʫʧʨʘʚʣʷʪʠ 

ʟʘʧʘʩʘʤʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ.  

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʩʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚ ʢʘʬʝ-ʢʘʚôʷʨʥʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʾ ʪʘ ʷʢʽʩʥʦʾ ʦʙʨʦʙʢʠ ʢʘʩʦʚʠʭ ʦʧʝʨʘʮʽʡ.  

ɸʚʪʦʤʘʪʠʟʫʶʯʠ ʧʨʦʮʝʩ ʧʨʦʜʘʞʫ, ʚʣʘʩʥʠʢʠ ʢʘʬʝ ʤʦʞʫʪʴ ʟʥʠʟʠʪʠ ʨʠʟʠʢʠ 

ʧʦʤʠʣʦʢ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʦʙʨʦʙʢʫ ʪʨʘʥʟʘʢʮʽʡ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ 

ʛʦʜʠʥʠ ʧʽʢ, ʢʦʣʠ ʢʣʽʻʥʪʠ ʤʦʞʫʪʴ ʩʪʦʷʪʠ ʚ ʯʝʨʟʽ, ʚʠʪʨʘʯʘʶʯʠ ʯʘʩ, ʱʦʙ ʟʨʦʙʠʪʠ 

ʟʘʤʦʚʣʝʥʥʷ, ʘʙʦ ʰʫʢʘʶʯʠ ʘʣʴʪʝʨʥʘʪʠʚʫ ʪʘʢʦʤʫ ʢʘʬʝ. 

ʑʝ ʦʜʥʽʻʶ ʧʝʨʝʚʘʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʢʘʩʦʶ ʚ ʢʘʬʝ ʻ ʤʦʞʣʠʚʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʨʽʚʥʝʤ ʟʘʧʘʩʽʚ. ɺʽʜʩʪʝʞʫʶʯʠ 

ʧʨʦʜʘʞʽ ʪʘ ʨʽʚʝʥʴ ʟʘʧʘʩʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʚʣʘʩʥʠʢʠ ʢʘʬʝ ʤʦʞʫʪʴ 

ʛʘʨʘʥʪʫʚʘʪʠ, ʱʦ ʫ ʥʠʭ ʟʘʚʞʜʠ ʻ ʧʨʦʜʫʢʪʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʧʠʪʫ 

ʢʣʽʻʥʪʽʚ. ʎʝ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʤʝʥʰʠʪʠ ʚʽʜʭʦʜʠ ʪʘ ʟʙʽʣʴʰʠʪʠ ʧʨʠʙʫʪʢʦʚʽʩʪʴ 

ʢʘʬʝ-ʢʘʚôʷʨʥʽ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʢʘʩʦʶ ʪʘʢʦʞ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʚʣʘʩʥʠʢʘʤ ʢʘʬʝ ʝʬʝʢʪʠʚʥʽʰʝ ʢʝʨʫʚʘʪʠ ʩʚʦʾʤʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ. ɺʽʜʩʪʝʞʫʶʯʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʜʘʞʽʚ, ʚʣʘʩʥʠʢʠ ʢʘʬʝ ʤʦʞʫʪʴ 

ʚʠʟʥʘʯʠʪʠ ʩʬʝʨʠ, ʜʝ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʜʦʜʘʪʢʦʚʝ ʥʘʚʯʘʥʥʷ ʘʙʦ 
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ʧʽʜʪʨʠʤʢʘ. ɺʦʥʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʠʩʪʝʤʠ çʂʘʚôʷʨʥʷè ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʝʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʢʘʬʝ ʪʘ 

ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʦʛʨʝʩʫ ʥʘ ʰʣʷʭʫ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʮʠʭ ʮʽʣʝʡ. 

ʆʢʨʽʤ ʮʴʦʛʦ ʩʠʩʪʝʤʘ çʂʘʚôʷʨʥʷè ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʢʘʬʝ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʤʽʩʮʝʚʠʭ ʧʦʜʘʪʢʦʚʠʭ ʥʦʨʤ ʽ ʦʧʪʠʤʽʟʫʚʘʪʠ ʬʽʥʘʥʩʦʚʫ ʟʚʽʪʥʽʩʪʴ. ɿʘʚʜʷʢʠ ʽʥʪʝʛʨʘʮʽʾ 

ʟ ʩʫʯʘʩʥʠʤʠ ʽʩʥʫʶʯʠʤʠ ʙʫʭʛʘʣʪʝʨʩʴʢʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʩʠʩʪʝʤʘ 

çʂʘʚôʷʨʥʷè ʤʦʞʝ ʥʘʜʘʪʠ ʧʦʚʥʫ ʢʘʨʪʠʥʫ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʢʘʬʝ-ʢʘʚôʷʨʥʽ. 

ɿʘʛʘʣʦʤ ʩʠʩʪʝʤʘ çʂʘʚôʷʨʥʷè ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʢʘʬʝ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʟʤʽʨʫ ʧʨʘʮʶʚʘʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ, ʩʪʘʚʘʪʠ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ 

ʤʽʩʮʝʤ ʟʫʩʪʨʽʯʝʡ, ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʜʦʟʚʽʣʣʷ ʢʣʽʻʥʪʽʚ.  

ɸʚʪʦʤʘʪʠʟʫʶʯʠ ʨʫʪʠʥʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʥʘʜʘʶʯʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʙʽʟʥʝʩ-ʦʧʝʨʘʮʽʾ 

ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʩʠʩʪʝʤʘ  ʜʦʧʦʤʦʞʝ ʚʣʘʩʥʠʢʘʤ ʽ ʤʝʥʝʜʞʝʨʘʤ ʢʘʬʝ ʧʨʠʡʤʘʪʠ 

ʢʨʘʱʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʤʘʻ ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʢʦʥʢʨʝʪʥʠʭ ʧʦʪʨʝʙ ʨʽʟʥʠʭ ʢʘʬʝ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʝ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʟʨʦʩʪʘʥʥʷ. 

ɯʥʪʝʛʨʘʮʽʷ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩʦʤ (ʪʘʢʠʤʠ, ʥʘʧʨʠʢʣʘʜ, ʷʢ 

ʩʠʩʪʝʤʠ ʙʫʭʦʙʣʽʢʫ ʪʘ ʘʫʜʠʪʫ, ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ) ʩʧʨʠʷʪʠʤʝ ʦʧʪʠʤʽʟʘʮʽʾ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʢʣʘʜʫ ʩʬʝʨʠ ʧʦʩʣʫʛ.  

ʆʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤ ʚ ʩʬʝʨʽ ʧʦʩʣʫʛ, ʘʢʪʫʘʣʽʟʘʮʽʷ 

ʥʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʘʤʠʭ ʩʠʩʪʝʤ 

ʚʢʘʟʘʥʦʛʦ ʥʘʧʨʷʤʢʫ, ʪʘʢ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʢʣʘʜʽʚ, ʜʝ ʚʦʥʠ ʙʫʣʠ ʚʧʨʦʚʘʜʞʝʥʽ.  

ʉʠʩʪʝʤʘ çʂʘʚôʷʨʥʷè ʧʽʜʪʨʠʤʫʻ ʪʘʢʽ ʬʫʥʢʮʽʾ ʙʝʟʧʝʢʠ, ʷʢ ʟʘʭʠʩʪ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʢʘʬʝ-ʢʘʚôʷʨʥʽ, ʪʘʢ ʽ ʽʥʬʦʨʤʘʮʽʾ ʢʣʽʻʥʪʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʦʥʪʨʦʣʴ 

ʜʦʩʪʫʧʫ ʜʦ ʩʠʩʪʝʤʠ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ çʂʘʚôʷʨʥʷè ʚ ʢʘʬʝ-ʢʘʚôʷʨʥʶ ʧʦʚʠʥʥʦ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʠʤ ʥʘʚʯʘʥʥʷʤ ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʨʘʚʠʣʴʥʝ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʾʾ ʧʝʨʝʚʘʛʠ.  

ʇʝʨʰ ʥʽʞ ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʩʠʩʪʝʤʫ çʂʘʚôʷʨʥʷè ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʢʘʩʦʚʠʤʠ 

ʦʧʝʨʘʮʽʷʤʠ (ʟʦʢʨʝʤʘ, ʛʦʪʽʚʢʦʶ), ʩʣʽʜ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʚʠʪʨʘʪ ʽ ʤʦʞʣʠʚʠʭ ʧʝʨʝʚʘʛ 

(ʚ ʪʦʤʫ ʯʠʩʣʽ ʬʽʥʘʥʩʦʚʠʭ, ʨʝʡʪʠʥʛʦʚʠʭ), ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ 

ʽʥʚʝʩʪʠʮʽʡ ʚ ʮʶ ʩʠʩʪʝʤʫ ʜʣʷ ʢʘʬʝ.  

ɺʽʜʧʦʚʽʜʥʝ ʥʘʚʯʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʣʝʞʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ çʂʘʚôʷʨʥʷè ʪʘ ʤʘʢʩʠʤʽʟʘʮʽʾ ʾʾ ʧʝʨʝʚʘʛ.  
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ʋɼʂ 004.9 

ʊʢʘʯʝʥʢʦ ʆ.ɸ., 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʗʢʠʤʝʥʢʦ ɺ.ʖ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɹʈʆʂɽʈʀ ʇʆɺɯɼʆʄʃɽʅʔ ʋ ɺʀʉʆʂʆʅɸɺɸʅʊɸɾɽʅʀʍ 

ʉʀʉʊɽʄɸʍ 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʢʦʣʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʧʦʪʨʽʙʥʦ ʦʙʨʦʙʣʷʪʠ ʰʚʠʜʢʦ ʽ 

ʝʬʝʢʪʠʚʥʦ, ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʽ ʩʠʩʪʝʤʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤʠ. ʊʘʢʽ 

ʩʠʩʪʝʤʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʧʦʪʦʢʘʤʠ ʜʘʥʠʭ, 

ʚʝʣʠʢʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʥʘ ʤʝʨʝʞʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʦʙʨʦʙʢʠ ʪʨʘʥʟʘʢʮʽʡ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ.  

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʩʠʩʪʝʤ ʻ 

ʟʨʦʩʪʘʶʯʽ ʧʦʪʨʝʙʠ ʫ ʩʬʝʨʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ [1]. 

ɿʘʚʜʷʢʠ ʪʘʢʠʤ ʩʠʩʪʝʤʘʤ ʤʦʞʥʘ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʙʠʪʠ ʙʽʣʴʰ ʪʦʯʥʽ ʧʨʦʛʥʦʟʠ ʪʘ ʧʨʠʡʤʘʪʠ 

ʰʚʠʜʢʽ ʪʘ ʧʨʘʚʠʣʴʥʽ ʨʽʰʝʥʥʷ.  

ɺʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʪʘʢʦʞ ʜʦʩʷʛʘʪʠ ʚʝʣʠʢʦʾ 

ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʟʙʽʣʴʰʫʚʘʪʠ ʧʦʪʫʞʥʽʩʪʴ ʩʠʩʪʝʤʠ ʟʘʣʝʞʥʦ 

ʚʽʜ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ 

ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʫ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ [3].  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʩʠʩʪʝʤ ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ ʙʘʛʘʪʴʦʭ ʩʬʝʨʘʭ 

ʞʠʪʪʷ, ʥʘʧʨʠʢʣʘʜ ʚ ʪʨʘʥʩʧʦʨʪʽ, ʣʦʛʽʩʪʠʮʽ, ʙʘʥʢʽʚʩʴʢʽʡ ʩʧʨʘʚʽ, ʤʝʜʠʮʠʥʽ, 

ʝʣʝʢʪʨʦʥʥʽʡ ʢʦʤʝʨʮʽʾ, ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ.  

ʊʘʢʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʟʙʝʨʽʛʘʪʠ ʪʘ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʰʚʠʜʢʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚ ʜʘʥʠʭ, ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ ʧʨʠ 

ʚʝʣʠʢʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ. 

ʇʦʜʽʻ-ʦʨʽʻʥʪʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ (Event-driven architecture) ï ʮʝ ʧʽʜʭʽʜ ʜʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʙʨʦʙʮʽ ʧʦʜʽʡ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʩʠʩʪʝʤʽ.  

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʽʻ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʚ 

ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʩʠʩʪʝʤʘʭ ʚʢʣʶʯʘʶʪʴ ʥʘʩʪʫʧʥʝ: 

1. ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ. ʇʦʜʽʻ-ʦʨʽʻʥʪʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ 

ʤʘʩʰʪʘʙʫʚʘʪʠ ʩʠʩʪʝʤʫ, ʦʩʢʽʣʴʢʠ ʦʙʨʦʙʢʘ ʧʦʜʽʡ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʫʚʘʪʠ ʘʙʦ 

ʟʤʝʥʰʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

2. ɻʥʫʯʢʽʩʪʴ. ʇʦʜʽʻ-ʦʨʽʻʥʪʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʦʟʚʦʣʷʻ ʙʫʪʠ ʛʥʫʯʢʠʤ, 

ʦʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʤʦʞʝ ʚʽʜʨʝʘʛʫʚʘʪʠ ʥʘ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ ʚ ʩʠʩʪʝʤʽ ʽ ʚʠʢʦʥʫʚʘʪʠ 

ʧʦʪʨʽʙʥʽ ʜʽʾ. 

3. ʅʘʜʽʡʥʽʩʪʴ. ʇʦʜʽʻ-ʦʨʽʻʥʪʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʫ 

ʥʘʜʽʡʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʤʦʞʝ ʚʠʷʚʣʷʪʠ ʪʘ ʦʙʨʦʙʣʷʪʠ ʧʦʤʠʣʢʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ 

ʩʠʩʪʝʤʽ. 

4. ɯʥʪʝʛʨʦʚʘʥʽʩʪʴ. ʇʦʜʽʻ-ʦʨʽʻʥʪʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ 
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ʩʠʩʪʝʤʫ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʙʦ ʧʦʜʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʜʘʥʽ ʤʽʞ ʩʠʩʪʝʤʘʤʠ. 

5. ɸʩʠʥʭʨʦʥʥʽʩʪʴ. ʇʦʜʽʻ-ʦʨʽʻʥʪʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ 

ʘʩʠʥʭʨʦʥʥʫ ʦʙʨʦʙʢʫ ʧʦʜʽʡ, ʱʦ ʧʦʢʨʘʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ. 

ɺ ʮʽʣʦʤʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʽʻ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ, ʛʥʫʯʢʽ ʪʘ ʥʘʜʽʡʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʣʝʛʢʦ ʤʘʩʰʪʘʙʫʚʘʪʠʩʷ ʪʘ 

ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ [4]. 

ɯʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʜʽʻ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʷʢʘ ʻ 

ʘʩʠʥʭʨʦʥʥʦʶ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ, ʻ ʙʨʦʢʝʨʠ ʧʦʚʽʜʦʤʣʝʥʴ, ʷʩʢʨʘʚʠʤ 

ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, Apache Kafka [2].  

Apache Kafka ï ʮʝ ʨʦʟʧʦʜʽʣʝʥʘ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ɺʦʥʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʩʠʩʪʝʤʘ ʦʯʽʢʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ (message 

broker) ʪʘ ʷʢ ʧʦʪʽʢ ʧʦʜʽʡ (event stream). 

ʍʦʯʘ ʘʩʠʥʭʨʦʥʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ, ʡʦʛʦ 

ʧʝʨʝʚʘʛʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʠʤ ʩʠʩʪʝʤʘʤ ʧʨʘʮʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʰʝ ʪʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʨʘʱʫ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ.  

ʂʨʽʤ ʪʦʛʦ, ʘʩʠʥʭʨʦʥʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʨʦʙʠʪʴ ʩʠʩʪʝʤʫ ʙʽʣʴʰ ʛʥʫʯʢʦʶ ʪʘ ʤʦʜʫʣʴʥʦʶ.  

ʉʠʥʭʨʦʥʥʠʡ ʧʽʜʭʽʜ, ʥʘʚʧʘʢʠ, ʧʝʨʝʜʙʘʯʘʻ ʙʣʦʢʫʶʯʫ ʢʦʤʫʥʽʢʘʮʽʶ ʤʽʞ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʢʦʣʠ ʢʦʤʧʦʥʝʥʪ, ʱʦ ʚʽʜʧʨʘʚʣʷʻ ʟʘʧʠʪ, ʦʯʽʢʫʻ ʚʽʜʧʦʚʽʜʽ ʚʽʜ 

ʢʦʤʧʦʥʝʥʪʘ-ʦʜʝʨʞʫʚʘʯʘ.  

ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ 

ʩʠʩʪʝʤʠ, ʦʩʢʽʣʴʢʠ ʢʦʞʝʥ ʢʦʤʧʦʥʝʥʪ ʤʘʻ ʦʯʽʢʫʚʘʪʠ ʥʘ ʚʽʜʧʦʚʽʜʴ, ʧʝʨʰ ʥʽʞ 

ʧʨʦʜʦʚʞʫʚʘʪʠ ʨʦʙʦʪʫ. ʂʨʽʤ ʪʦʛʦ, ʩʠʥʭʨʦʥʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ ʤʝʥʰ ʩʪʽʡʢʠʤ ʜʦ 

ʚʠʪʦʢʽʚ ʧʘʤ'ʷʪʽ, ʦʩʢʽʣʴʢʠ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ ʟ'ʻʜʥʘʥʴ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʚʠʯʝʨʧʘʥʥʷ ʧʘʤ'ʷʪʽ ʩʝʨʚʝʨʘ.  

ʆʪʞʝ, ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʩʠʥʭʨʦʥʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʨʘʱʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʚʠʤʦʛʠ ʜʦ 

ʰʚʠʜʢʦʩʪʽ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʟʨʦʩʪʘʶʪʴ. 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʷʢʦʤʫ ʧʦʨʽʚʥʶʚʘʣʠʩʷ ʢʦʥʮʝʧʪʫʘʣʴʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʡ ʙʨʦʢʝʨʽʚ ʧʦʚʽʜʦʤʣʝʥʴ, ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʣʷ ʪʠʭ 

ʯʠ ʽʥʰʠʭ ʚʠʧʘʜʢʽʚ.  

ʇʨʠʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʚʠʨʽʰʝʥʥʷ ʪʠʧʦʚʠʭ ʧʨʦʙʣʝʤ ʟ ʷʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ 

ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʽ ʩʠʩʪʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʜʽʻ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʘ 

ʪʘʢʦʞ ʧʨʠʢʣʘʜʠ ʽʥʪʝʛʨʘʮʽʾ ʙʨʦʢʝʨʽʚ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤ ʬʨʝʡʤʚʦʨʢʦʤ ʥʘ 

ʧʣʘʪʬʦʨʤʽ Java ï Spring ʥʘ ʦʩʥʦʚʽ ʪʠʧʦʚʦʛʦ ʧʨʦʝʢʪʫ ʜʣʷ ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʦʛʦ 

ʟʘʩʪʦʩʫʥʢʫ [5]. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Martin Kleppmann. Designing Data-Intensive Applications, 2017. 523ʩ. 

2. Apache Kafka. URL: https://kafka.apache.org/ 

3. Sam Newman. Building microservices, 2014. 215ʩ. 

4. Chris Richardson. Microservices Patterns, 2018. 56 ʩ. 

5. John Carnell. Spring Microservices in Action. 2021. 357ʩ.  
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ʋɼʂ 004.9 

ʊʢʘʯʝʥʢʦ ʆ.ɯ., 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ  ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ɼʝʣʘʥʪ ʆ.ʆ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ɸʅɸʃɯɿʋ ʊɽʂʉʊɯɺ ɯɿ ɺʍɯɼʅʆʖ 

ʌɯʃʔʊʈɸʎɯɭʖ ʋ ʉʀʉʊɽʄɯ çLING_ANè 

ɺ ʨʦʙʦʪʽ, ʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ, ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʽʜʝʾ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʨʽʟʥʦʨʽʜʥʠʭ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ 

ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʚʭʽʜʥʠʭ ʬʽʣʴʪʨʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʘʪʠʩʪʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʣʽʚ, ʙʫʢʚ, ʩʠʤʚʦʣʽʚ ʪʘ 

ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʢʩʪʫ. 

ɿʘʟʚʠʯʘʡ ʧʽʜ ʘʥʘʣʽʟʦʤ ʪʝʢʩʪʽʚ ʫ online-ʧʨʦʩʪʦʨʽ ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʜʘʚʥʦ ʚʽʜʦʤʠʡ 

SEO-ʘʥʘʣʽʟ [1], ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʧʨʦʚʦʜʠʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʥʘ ʫʥʽʢʘʣʴʥʽʩʪʴ ʪʝʢʩʪʫ ʪʘ 

ʡʦʛʦ ʟʘʩʤʽʯʝʥʽʩʪʴ.  

ɸʣʝ ʤʘʣʦ ʷʢʽ ʽʥʩʪʨʫʤʝʥʪʠ ʤʦʞʫʪʴ ʜʦʟʚʦʣʠʪʠ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʚʽʜʬʽʣʴʪʨʫʚʘʪʠ 

ʪʝʢʩʪ ʟʘ ʷʢʠʤʠʩʴ ʦʟʥʘʢʘʤʠ ʪʘ ʚʠʷʚʠʪʠ ʯʘʩʪʦʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʩʣʽʚ 

ʘʙʦ ʩʠʤʚʦʣʽʚ. ʊʘʢʦʞ ʟʘ ʯʘʩ ʨʦʟʨʦʙʢʠ ʥʝ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʩʠʩʪʝʤ, ʷʢʽ ʙ ʜʦʟʚʦʣʷʣʠ 

ʚʠʚʦʜʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʷʜʽ, ʥʘʧʨʠʢʣʘʜ, ʚʠʚʝʜʝʥʥʷ ʛʨʘʬʽʢʫ 

ʢʽʣʴʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʠʭ ʩʣʽʚ ʫ ʚʠʛʣʷʜʽ ʩʪʦʚʙʮʽʚ, ʜʣʷ ʚʽʟʫʘʣʴʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ ʪʝʢʩʪʫ ʩʣʽʚ. 

ɿʘ ʫʤʦʚ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʭʽʜʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʪʝʢʩʪʫ, 

ʚʠʜʽʚ ʘʥʘʣʽʟʫ ʪʘ ʧʽʜʨʘʭʫʥʢʫ, ʷʢʽ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ, ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʘʨʘ-ʪʨʽʡʢʘ ʥʘʡʙʽʣʴʰ ʧʦʪʨʽʙʥʠʭ, ʪʘʢʠʭ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ʫʥʽʢʘʣʴʥʽʩʪʴ ʮʴʦʛʦ ʪʝʢʩʪʫ 

[2] ʯʠ ʡʦʛʦ ʟʘʩʤʽʯʝʥʽʩʪʴ.  

ɸʣʝ ʜʣʷ ʜʝʷʢʠʭ ʩʧʝʮʠʬʽʯʥʠʭ ʟʘʜʘʯ ʧʦʪʨʽʙʥʦ ʦʪʨʠʤʫʚʘʪʠ ʟʦʚʩʽʤ ʽʥʰʫ 

ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʷʪʠ ʚʭʽʜʥʠʡ ʪʝʢʩʪ. ʅʘʧʨʠʢʣʘʜ, ʟʥʘʭʦʜʞʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʢʦʞʥʦʛʦ ʩʣʦʚʘ ʫ ʪʝʢʩʪʽ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʜʦʚʰʽ ʟʘ 3 ʩʠʤʚʦʣʠ ʪʘ 

ʧʦʯʠʥʘʶʪʴʩʷ ʥʘ ʣʽʪʝʨʫ ʘ, ʘ ʫ ʨʝʟʫʣʴʪʘʪʽ, ʚʠʚʝʩʪʠ ʛʨʘʬʽʢ, ʥʘ ʷʢʦʤʫ ʫ ʧʦʨʷʜʢʫ 

ʩʧʘʜʘʥʥʷ ʙʫʜʝ ʚʽʜʦʙʨʘʞʝʥʦ ʢʽʣʴʢʽʩʪʴ ʫʩʽʭ ʩʣʽʚ ʱʦ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ ʮʽ ʧʘʨʘʤʝʪʨʠ. 

ɸʚʪʦʨʩʴʢʘ ʩʠʩʪʝʤʘ LING_AN, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʧʝʨʝʜʙʘʯʘʻ, ʥʘʩʘʤʧʝʨʝʜ, 

ʥʘʜʘʥʥʷ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʤʦʞʣʠʚʦʩʪʽ: 

ï ʆʪʨʠʤʘʥʥʷ ʙʽʣʴʰʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʝʢʩʪ, ʷʢʠʡ ʘʥʘʣʽʟʫʻʪʴʩʷ ʚ ʩʠʩʪʝʤʽ, ʪʘ 
ʥʘʣʘʰʪʦʚʫʚʘʥʥʷ ʬʽʣʴʪʨʽʚ ʜʣʷ ʚʭʽʜʥʦʛʦ ʪʝʢʩʪʫ ʽ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ, ʟʦʢʨʝʤʘ: 

¶ ʜʦʚʞʠʥʫ ʩʣʽʚ: ʚʽʜʢʠʜʘʪʠ ʩʣʦʚʘ, ʱʦ ʤʝʥʰʽ ʘʙʦ ʙʽʣʴʰʽ ʟʘ ʚʢʘʟʘʥʽ 

(ʚʠʟʥʘʯʝʥʽ); 

¶ ʢʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʝʥʴ ʩʣʦʚʘ: ʚʽʜʢʠʜʘʪʠ ʫ ʚʭʽʜʥʦʤʫ ʪʝʢʩʪʽ ʩʣʦʚʘ, ʱʦ ʙʫʣʠ 

ʧʦʚʪʦʨʝʥʽ ʤʝʥʰʝ ʘʙʦ ʙʽʣʴʰʝ ʟʘ ʟʘʟʥʘʯʝʥʽ ʢʽʣʴʢʦʩʪʽ ʨʘʟʽʚ; 

¶ ʚʽʜʢʠʜʘʥʥʷ ʩʧʦʣʫʯʥʠʢʽʚ (ʽ, ʪʘ, ʽʟ) ʧʨʠ ʘʥʘʣʽʟʽ, ʦʩʢʽʣʴʢʠ ʩʧʦʣʫʯʥʠʢʠ 

ʟʘʟʚʠʯʘʡ ʟʘʡʤʘʶʪʴ ʚʝʣʠʢʫ (ʽʥʢʦʣʠ ʡ ʟʥʘʯʥʫ) ʯʘʩʪʠʥʫ ʪʝʢʩʪʫ. 
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ï ʜʦʚʦʣʽ ʧʨʦʩʪʦʛʦ ʫ ʨʝʘʣʽʟʘʮʽʾ ʧʦʰʫʢʫ ʚʞʝ ʫ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦʤʫ ʪʝʢʩʪʽ ʨʽʟʥʠʭ 
ʚʘʨʽʘʮʽʡ ʩʣʽʚ, ʟʦʢʨʝʤʘ, ʟʘ: 

¶ ʾʭ ʧʦʯʘʪʢʦʤ (ʥʘʧʨʠʢʣʘʜ, ʧʨʝʬʽʢʩʦʤ);  

¶ ʩʫʬʽʢʩʦʤ;  

¶ ʢʦʨʝʥʝʤ;  

¶ ʟʘʢʽʥʯʝʥʥʷʤ. 

ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʽʩʥʫʶʯʽ ʩʝʨʚʽʩʠ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʠʤ ʘʥʘʣʽʟʦʤ ʪʝʢʩʪʫ, 

ʬʦʨʤʫʶʪʴ ʢʽʣʴʢʽʩʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʩʢʣʘʜʘʶʯʠ ʩʧʽʣʴʥʦʢʦʨʝʥʝʚʽ ʩʣʦʚʘ ʨʘʟʦʤ ʧʨʠ 

ʧʽʜʨʘʭʫʥʢʫ, ʽ ʥʝ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʟʥʘʡʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʣʽʚ ʩʘʤʝ ʽʟ ʧʦʪʨʽʙʥʠʤ 

ʧʨʝʬʽʢʩʦʤ ʘʙʦ ʟʘʢʽʥʯʝʥʥʷʤ. ʂʽʣʴʢʽʩʪʴ ʩʣʽʚ ʫ ʪʝʢʩʪʫ, ʱʦ ʧʽʜʨʘʭʦʚʘʥʘ ʩʠʩʪʝʤʦʶ 

Advego [3], ʟʘ ʫʤʦʚʠ ʦʙôʻʜʥʘʥʥʷ ʩʣʽʚ ʟ ʦʜʥʘʢʦʚʠʤ ʢʦʨʝʥʝʤ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ.1. 

 

ʈʠʩ. 1. ʂʽʣʴʢʽʩʪʴ ʩʣʽʚ ʫ ʪʝʢʩʪʫ, ʧʽʜʨʘʭʦʚʘʥʘ ʩʠʩʪʝʤʦʶ Advego 

ʊʫʪ ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʚʠʢʦʨʠʩʪʘʥʫ ʢʽʣʴʢʽʩʪʴ ʩʣʦʚʘ çʪʝʢʩʪè. 

ʇʦʨʽʚʥʷʻʤʦ ʨʦʙʦʪʫ ʮʽʻʾ ʩʠʩʪʝʤʠ ʟ ʩʠʩʪʝʤʦʶ  LING_AN. ʂʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʘʨʽʘʮʽʡ ʩʣʦʚʘ çʪʝʢʩʪè, ʧʽʜʨʘʭʦʚʘʥʘ ʫ ʩʠʩʪʝʤʽ LING_AN,  ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2. 

 
ʈʠʩ. 2. ʂʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʠʭ ʩʣʽʚ çʪʝʢʩʪè, ʧʽʜʨʘʭʦʚʘʥʘ ʫ LING_AN 

ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʨʠʩʫʥʢʽʚ, ʩʠʩʪʝʤʘ  LING_AN ʜʘʻ ʙʽʣʴʰ ʨʦʟʛʦʨʥʫʪʫ ʪʘ 

ʙʽʣʴʰ ʪʦʯʥʫ ʚʽʜʧʦʚʽʜʴ. ʉʠʩʪʝʤʘ Advego ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʧʦʚʥʦʾ ʧʝʨʝʚʽʨʢʠ 

ʩʧʽʣʴʥʦʢʦʨʝʥʝʚʠʭ ʩʣʽʚ, ʯʝʨʝʟ ʱʦ ʜʝʷʢʽ ʩʣʦʚʘ ʛʫʙʣʷʪʴʩʷ ʘʙʦ ʡ ʚʟʘʛʘʣʽ ʟʤʽʥʶʶʪʴʩʷ. 

ʅʘʧʨʠʢʣʘʜ, ʟ ʨʠʩ.2 ʚʠʜʥʦ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʙʫʣʦ ʚʞʠʚʘʥʦ ʩʣʦʚʦ çʪʝʢʩʪʫè, ʘ ʥʝ 
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çʪʝʢʩʪè. Cʣʦʚʦ çʪʝʢʩʪè ʫ ʪʝʢʩʪʦʚʦʤʫ ʬʨʘʛʤʝʥʪʽ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚʩʴʦʛʦ 4 ʨʘʟʠ, 

ʟʘʤʽʩʪʴ 17,  ʷʢ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʩʠʩʪʝʤʦʶ Advego. 

ɼʦʜʘʪʢʦʚʦʶ ʤʦʞʣʠʚʽʩʪʶ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʬʽʣʴʪʨʫ, ʷʢʘ ʤʦʞʝ ʩʪʘʪʠ ʫ ʥʘʛʦʜʽ, ʻ 

ʧʦʰʫʢ ʫ ʪʝʢʩʪʽ ʧʠʪʘʣʴʥʠʭ ʘʙʦ ʦʢʣʠʯʥʠʭ ʨʝʯʝʥʴ, ʱʦʙ ʩʬʦʨʤʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʫ 

ʩʪʘʪʠʩʪʠʢʫ ʱʦʜʦ ʪʘʢ ʟʚʘʥʦʛʦ çʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʥʘʩʪʨʦʶè ʪʝʢʩʪʫ. ʇʽʜʨʘʭʫʚʘʚʰʠ 

ʢʽʣʴʢʽʩʪʴ ʧʠʪʘʣʴʥʠʭ, ʦʢʣʠʯʥʠʭ ʪʘ ʥʝʡʪʨʘʣʴʥʠʭ ʨʝʯʝʥʴ, ʤʦʞʥʘ ʚʠʚʝʩʪʠ ʨʝʟʫʣʴʪʘʪ 

ʚʽʜʧʦʚʽʜʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʫ ʚʽʜʩʦʪʢʘʭ, ʥʘʧʨʠʢʣʘʜ, ʚʠʟʥʘʯʠʪʠ ʩʢʽʣʴʢʠ ʢʦʞʝʥ ʪʠʧ 

ʨʝʯʝʥʴ ʟʘʡʤʘʻ çʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫè ʪʝʢʩʪʦʚʦʛʦ ʬʨʘʛʤʝʥʪʫ.  

ʉʠʩʪʝʤʘ LING_AN ʥʘʜʘʻ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʬʨʘʛʤʝʥʪʘʮʽʾ ʪʝʢʩʪʫ ʥʘ ʨʦʟʜʽʣʠ, ʙʦ 

ʟʘʟʚʠʯʘʡ ʧʨʠʡʥʷʪʦ ʨʦʟʜʽʣʷʪʠ ʨʽʟʥʽ ʬʨʘʛʤʝʥʪʠ ʪʝʢʩʪʫ (ʙʣʦʢʠ, ʨʦʟʜʽʣʠ, ʘʙʟʘʮʠ 

ʪʦʱʦ) ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʥʦʚʠʤ ʨʷʜʢʦʤ.  

ʂʦʞʥʠʡ ʟ ʪʘʢʠʭ ʪʝʢʩʪʦʚʠʭ ʙʣʦʢʽʚ ʪʘʢʦʞ ʤʦʞʥʘ ʬʽʣʴʪʨʫʚʘʪʠ ʪʘ ʟʥʘʭʦʜʠʪʠ ʚ ʥʠʭ 

ʚʣʘʩʥʽ (ʧʨʠʪʘʤʘʥʥʽ ʪʽʣʴʢʠ ʮʠʤ ʬʨʘʛʤʝʥʪʘʤ) ʦʩʦʙʣʠʚʦʩʪʽ, ʪʘʢʽ ʷʢ, ʥʘʧʨʠʢʣʘʜ, 

ʥʘʡʙʽʣʴʰʽ ʨʦʟʜʽʣʠ ʟʘ ʩʣʦʚʘʤʠ ʯʠ ʩʠʤʚʦʣʘʤʠ, ʬʽʣʴʪʨʫʶʯʠ ʮʽ ʙʣʦʢʠ ʪʘ ʚʠʣʫʯʘʶʯʠ 

ʟ ʧʽʜʨʘʭʫʥʢʫ ʩʣʦʚʘ ʟʘ ʚʢʘʟʘʥʦʶ ʜʦʚʞʠʥʦʶ ʪʘ/ʯʠ ʾʭʥʴʦʶ ʢʽʣʴʢʽʩʪʶ. 

ʆʜʥʽʻʶ ʟ ʧʨʦʙʣʝʤ ʘʥʘʣʽʟʫ ʪʝʢʩʪʦʚʠʭ ʬʨʘʛʤʝʥʪʽʚ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ 

ʥʝʦʙʭʽʜʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. ʆʜʥʠʤ ʟ ʚʠʨʽʰʝʥ ɹ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ 

ʨʦʟʨʦʙʢʘ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʥʦʩʠʪʠ ʟʤʽʥʠ (ʢʦʨʝʢʪʠʚʠ) ʪʘ 

ʜʦʧʦʚʥʝʥʥʷ ʩʠʩʪʝʤʠ ʥʦʚʠʤʠ ʬʫʥʢʮʽʷʤʠ ʯʠ ʘʣʛʦʨʠʪʤʘʤʠ ʥʘ ʩʪʦʨʦʥʽ ʢʦʨʠʩʪʫʚʘʯʘ.  

ʊʘʢʦʞ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʥʝʩʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʦʙʯʠʩʣʝʥʴ ʥʘ ʩʪʦʨʦʥʫ 

ʢʦʨʠʩʪʫʚʘʯʘ ʟʥʘʯʥʦ ʟʥʠʞʝʥʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʝʨʚʝʨ. ɸʜʞʝ ʢʦʨʠʩʪʫʚʘʯʽ, ʷʢʠʤ 

ʥʘʩʧʨʘʚʜʽ ʧʦʪʨʽʙʝʥ ʪʘʢʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ, ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʜʦʩʪʘʪʥʽ ʧʦʪʫʞʥʦʩʪʽ 

ʜʣʷ ʦʙʯʠʩʣʝʥʴ ʪʝʢʩʪʽʚ ʽʟ 10 ʪʠʩʷʯ ʩʣʽʚ ʤʝʥʰʝ ʥʽʞ ʟʘ ʩʝʢʫʥʜʫ. 

ʇʦʰʫʢ ʧʦ ʪʝʢʩʪʫ ʚʨʫʯʥʫ ʜʣʷ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʪʝʢʩʪ ʧʦʪʨʽʙʥʦ ʧʦʧʝʨʝʜʥʴʦ 

ʦʙʨʦʙʠʪʠ,  ʤʦʞʝ ʟʘʡʥʷʪʠ ʜʦʚʦʣʽ ʙʘʛʘʪʦ ʯʘʩʫ, ʥʘʧʨʠʢʣʘʜ,  

ï ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʽ ʧʦʨʘʭʫʚʘʪʠ, ʟʦʢʨʝʤʘ: 

¶ ʜʫʙʣʽʢʘʪʠ ʩʣʽʚ; 

¶ ʢʽʣʴʢʽʩʪʴ ʪʘ ʯʘʩʪʦʪʫ ʚʞʠʚʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʩʣʽʚ; 

¶ ʢʽʣʴʢʽʩʪʴ ʨʝʯʝʥʴ ʫ ʪʝʢʩʪʦʚʦʤʫ ʬʨʘʛʤʝʥʪʽ (ʚ ʮʽʣʦʤʫ ʪʝʢʩʪʽ); 

¶ ʢʽʣʴʢʽʩʪʴ ʨʝʯʝʥʴ ʷʢʽ ʧʦʯʠʥʘʶʪʴʩʷ ʽʟ ʥʦʚʦʛʦ ʨʷʜʢʘ. 

ï  ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʚʽʜʬʽʣʴʪʨʫʚʘʪʠ ʪʝʢʩʪ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʢʽʣʴʢʽʩʪʶ ʩʣʽʚ ʘʙʦ 

ʜʦʚʞʠʥʠ ʩʣʽʚ ʫ ʪʝʢʩʪʫ ʧʝʨʝʜ ʡʦʛʦ ʘʥʘʣʽʟʦʤ.  

ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ LING_AN ʧʦʢʨʠʚʘʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʯʘʩʪʠʥʫ ʘʥʘʣʽʟʫ ʪʝʢʩʪʫ, 

ʘʣʝ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʮʷ ʩʠʩʪʝʤʘ ʥʘʜʘʻ, ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʙʘʛʘʪʴʦʭ 

ʢʘʪʝʛʦʨʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʥʘʧʨʠʢʣʘʜ: 

ï ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʢʽʣʴʢʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʶʯʦʚʠʭ 
ʩʣʽʚ ʫ ʾʭʥʽʭ ʢʫʨʩʦʚʠʭ ʘʙʦ ʜʠʧʣʦʤʥʠʭ ʨʦʙʦʪʘʭ; 

ï ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʥʘʜʪʦ ʚʝʣʠʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʽʣʴʥʦʢʦʨʝʥʝʚʠʭ ʩʣʽʚ ʫ 
ʨʽʟʥʠʭ ʬʨʘʛʤʝʥʪʘʭ ʪʝʢʩʪʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. SEO-ʩʪʘʪʪʷ, ʩʝʤʘʥʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʝʢʩʪʫ. URL: https://yambus.com.ua/seo-

stattya-semantichnij-analiz-tekstu/  

2. ʗʢ ʦʙʽʡʪʠ ɸʥʪʠʧʣʘʛʽʘʪ. URL: https://diploms.kiev.ua/uk/yak-obijti-antiplagiat/ 

3. Advego.  URL: https://advego.com/text/seo/  

https://yambus.com.ua/seo-stattya-semantichnij-analiz-tekstu/
https://yambus.com.ua/seo-stattya-semantichnij-analiz-tekstu/


158 
 

ʋɼʂ 004, 004.9 

ʊʢʘʯʝʥʢʦ ʆ.ɯ., 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʫʻʥʢʦ ʆ.ɯ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʊʈɸʅʉʌʆʈʄɽʈɯɺ ɼʃʗ ʆɹʈʆɹʂʀ ʇʈʀʈʆɼʅʆɰ 

ʄʆɺʀ 

ʆʙʨʦʙʢʘ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ï ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ), ʷʢʘ 

ʟʘʡʤʘʻʪʴʩʷ ʦʙʨʦʙʢʦʶ, ʘʥʘʣʽʟʦʤ ʽ ʛʝʥʝʨʫʚʘʥʥʷʤ ʪʝʢʩʪʽʚ ʧʨʠʨʦʜʥʴʦʾ ʤʦʚʠ. 

ʉʧʦʯʘʪʢʫ ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʪʘ 

ʢʦʤʧ'ʶʪʝʨʥʘ ʣʽʥʛʚʽʩʪʠʢʘ. ʐɯ ʨʦʟʚʠʚʘʻʪʴʩʷ ʰʘʣʝʥʠʤʠ ʪʝʤʧʘʤʠ ʽ ʚʞʝ ʨʦʟʨʦʙʣʝʥʘ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ ʪʘ ʤʦʜʝʣʝʡ ʜʣʷ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ.  

ʅʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʩʪʘʣʠ state-of-the-art ʧʽʜʭʦʜʦʤ ʪʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ, ʜʝ ʧʦʪʨʽʙʥʝ ʩʝʤʘʥʪʠʯʥʝ ʨʦʟʫʤʽʥʥʷ ʜʘʥʠʭ ʯʠ ʛʝʥʝʨʫʚʘʥʥʷ 

ʜʘʥʠʭ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʢʦʜʦʚʘʥʽ ʬʦʨʤʘʣʴʥʠʤʠ ʧʨʘʚʠʣʘʤʠ. ʉʘʤʝ ʪʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʜʣʷ ʟʘʜʘʯʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʝʢʩʪʫ ʻ ʜʦʮʽʣʴʥʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ. 

ʊʨʘʥʩʬʦʨʤʝʨ ï ʤʦʜʝʣʴ ʥʘʚʯʘʥʥʷ, ʱʦ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʦʙʨʦʙʮʽ 

ʧʨʠʨʦʜʥʴʦʾ ʤʦʚʠ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ/ʘʫʜʽʦ ʪʦʱʦ. ChatGPT ï ʷʩʢʨʘʚʠʡ 

ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʊʨʘʥʩʬʦʨʤʝʨʫ ʜʣʷ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʴʦʾ ʤʦʚʠ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʊʨʘʥʩʬʦʨʤʝʨʫ ʛʝʥʝʨʫʻʪʴʩʷ ʪʝʢʩʪ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ. 

ʂʦʣʠ ʟʘʜʘʻʪʴʩʷ ʧʠʪʘʥʥʷ, ʪʦ ʤʦʜʝʣʴ ʥʘʚʯʘʥʥʷ ʨʦʟʫʤʽʻ ʢʦʥʪʝʢʩʪ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʭʘʥʽʟʤʫ ʫʚʘʛʠ ʪʘ ʛʝʥʝʨʫʻ ʚʽʜʧʦʚʽʜʴ [2]. ɸʨʭʽʪʝʢʪʫʨʘ ʊʨʘʥʩʬʦʨʤʝʨʫ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: ʢʦʜʫʚʘʥʥʷ ʪʘ ʜʝʢʦʜʫʚʘʥʥʷ (ʨʠʩ. 1) [3]. 

 
ʈʠʩ. 1. ɸʨʭʽʪʝʢʪʫʨʘ seq2seq ʤʝʨʝʞ 

ʂʦʤʧʦʥʝʥʪ ʢʦʜʫʚʘʥʥʷ ʚʠʢʦʥʫʻ ʨʦʣʴ ʦʙʨʦʙʢʠ ʚʭʽʜʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʢʩʪʫ. ʂʦʜʫʚʘʣʴʥʠʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʣʦʢʽʚ ʢʦʜʫʚʘʥʥʷ, ʢʦʞʝʥ ʟ ʷʢʠʭ 

ʦʙʨʦʙʣʷʻ ʚʭʽʜʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʟʤʫ ʫʚʘʛʠ (ʜʦʧʦʤʘʛʘʻ 

ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʦʩʥʦʚʥʠʭ ʯʘʩʪʠʥʘʭ ʧʦʩʣʽʜʦʚʥʦʩʪʽ) [3]. ʇʽʩʣʷ ʦʙʨʦʙʢʠ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʙʣʦʢ ʢʦʜʫʚʘʥʥʷ ʧʝʨʝʜʘʻ ʨʝʟʫʣʴʪʘʪ ʥʘʩʪʫʧʥʦʤʫ ʙʣʦʢʫ. ʂʦʣʠ 
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ʦʙʨʦʙʣʝʥʦ ʫʩʽ ʙʣʦʢʠ ʢʦʜʫʚʘʣʴʥʠʢʘ, ʪʦ ʢʦʥʪʝʢʩʪ ʧʝʨʝʜʘʻʪʴʩʷ ʜʝʢʦʜʫʚʘʣʴʥʦʤʫ 

ʢʦʤʧʦʥʝʥʪʫ. 

ʂʦʤʧʦʥʝʥʪ ʜʝʢʦʜʫʚʘʥʥʷ ʚʠʢʦʥʫʻ ʛʝʥʝʨʘʮʽʶ ʥʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʦʩʥʦʚʽ ʢʦʥʪʝʢʩʪʫ, ʷʢʠʡ ʙʫʚ ʟʛʝʥʝʨʦʚʘʥʠʡ ʢʦʜʫʚʘʣʴʥʠʢʦʤ. ʂʦʤʧʦʥʝʥʪ 

ʢʦʜʫʚʘʥʥʷ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʜʝʢʽʣʴʢʘ ʜʝʢʦʜʫʚʘʣʴʥʠʭ ʙʣʦʢʽʚ. ʂʦʞʝʥ ʙʣʦʢ 

ʚʠʢʦʨʠʩʪʦʚʫʻ: ʢʦʥʪʝʢʩʪ ʢʦʜʫʚʘʣʴʥʠʢʘ; ʨʝʟʫʣʴʪʘʪ ʦʙʨʦʙʢʠ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʜʝʢʦʜʫʚʘʣʴʥʦʛʦ ʙʣʦʢʫ ʘʙʦ ʚʠʭʽʜʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʧʝʨʝʜʥʴʦʾ ʽʪʝʨʘʮʽʾ ʘʙʦ ʦʩʪʘʥʥʽʡ 

ʚʝʢʪʦʨ ʚʭʽʜʥʦʛʦ ʪʝʢʩʪʫ (ʷʢʱʦ ʮʝ ʧʝʨʰʘ ʽʪʝʨʘʮʽʷ ʪʘ ʧʝʨʰʠʡ ʙʣʦʢ) [3]. 

ʊʨʘʥʩʬʦʨʤʝʨ ʧʨʠʡʤʘʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʣʽʚ ʙʫʜʴ-ʷʢʦʾ ʜʦʚʞʠʥʠ. ɼʣʷ ʮʴʦʛʦ 

ʪʝʢʩʪ ʧʦʪʨʽʙʥʦ ʧʝʨʝʪʚʦʨʠʪʠ ʚ ʪʦʢʝʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʟ ʙʘʛʘʪʴʦʭ ʤʝʪʦʜʽʚ, 

ʥʘʧʨʠʢʣʘʜ n-ʛʨʘʤʘ ʨʦʟʙʠʚʘʻ ʪʝʢʩʪ ʥʘ ʯʘʩʪʠʥʢʠ n ʨʦʟʤʽʨʫ, ʧʦʪʽʤ ʢʦʞʥʘ ʯʘʩʪʠʥʢʘ 

ʟʥʘʭʦʜʠʪʴ ʩʚʽʡ ʪʦʢʝʥ/ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʚ ʙʘʟʽ ʟʥʘʥʴ.  

ʇʽʩʣʷ ʯʦʛʦ ʚʠʢʦʥʫʻʪʴʩʷ ʝʤʙʝʜʠʥʛ [4] (ʧʨʦʮʝʩ ʧʝʨʝʪʚʦʨʝʥʥʷ ʯʠʩʣʘ ʚ ʚʝʢʪʦʨ 

ʟʘʜʘʥʦʾ ʜʦʚʞʠʥʠ) ʪʦʢʝʥʽʚ. ʆʪʨʠʤʘʪʠ ʚʝʢʪʦʨ ʟ ʯʠʩʣʘ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʦʜʘʪʢʦʚʦʾ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ (Word2Vec, GloVe) ʘʙʦ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʟʘʟʜʘʣʝʛʽʜʴ ʦʙʯʠʩʣʝʥʠʤʠ ʚʝʢʪʦʨʘʤʠ FastText. 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʝʤʙʝʜʠʥʛʫ ʜʦ ʢʦʞʥʦʛʦ ʚʝʢʪʦʨʫ ʜʦʜʘʻʪʴʩʷ ʚʝʢʪʦʨ ʧʦʟʠʮʽʾ 

(position embedding), ʱʦ ʦʙʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [4]: 

ὴὲȟὭ

ừ
Ử
Ừ

Ử
ứÓÉÎ

ὲ

ρππππ
ȟ ̅̌ ̠Ὥ ̐́̑̎̏̄̏             

ÃÏÓ
ὲ

ρππππ
ȟ ̅̌ ̠Ὥ ̎̆̐́̑̎̏̄̏ 

 

ʜʝ n ï ʥʦʤʝʨ ʚʝʢʪʦʨʫ, i ï ʥʦʤʝʨ ʚʝʢʪʦʨʥʦʛʦ ʝʣʝʤʝʥʪʘ, d ï ʨʦʟʤʽʨ ʚʝʢʪʦʨʫ. 

ʆʪʨʠʤʘʥʽ ʚʝʢʪʦʨʠ ʟôʻʜʥʫʶʪʴʩʷ ʚ ʤʘʪʨʠʮʶ, ʷʢʘ ʧʝʨʝʜʘʻʪʴʩʷ ʜʦ ʢʦʤʧʦʥʝʥʪʘ 

ʢʦʜʫʚʘʥʥʷ. 

ʅʘ ʨʠʩ. 2 ʟʦʙʨʘʞʝʥʘ ʙʽʣʴʰ ʜʝʪʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʨʦʙʦʪʠ ʊʨʘʥʩʬʦʨʤʝʨʘ [3]. 

ʆʩʥʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʮʽʻʾ ʘʨʭʽʪʝʢʪʫʨʠ ʻ çɹʘʛʘʪʦʩʪʦʨʦʥʥʷ ʫʚʘʛʘè (Multi-Head 

Attention), ʷʢʘ ʚʠʢʦʥʫʻ ʨʦʣʴ ʬʦʢʫʩʫ ʥʘ ʚʘʞʣʠʚʠʭ ʯʘʩʪʠʥʘʭ ʪʝʢʩʪʫ [5]. 

ɹʘʛʘʪʦʩʪʦʨʦʥʥʷ ʫʚʘʛʘ ʧʨʠʡʤʘʻ ʥʘ ʚʭʽʜ Q (ʇʠʪʘʥʥʷ), K (ʂʣʶʯ) ʪʘ V (ɿʥʘʯʝʥʥʷ). 

ʑʦʙ ʫʪʚʦʨʠʪʠ Q, K ʪʘ V, ʩʣʽʜ ʚʭʽʜʥʫ ʤʘʪʨʠʮʶ ʧʦʤʥʦʞʠʪʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʤʘʪʨʠʮʽ 

ʚʘʛ Wq, Wk ʪʘ Wv. ʑʦʙ ʦʙʯʠʩʣʠʪʠ ʫʚʘʛʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʦʨʤʫʣʘ [3]:  

ὃὗȟὑȟὠ ίέὪὸάὥὼ
ὗὑ

ЍὨ
ὠ 

ʎʝʡ ʤʝʪʦʜ ʥʘʟʠʚʘʻʪʴʩʷ çɹʘʛʘʪʦʩʪʦʨʦʥʥʷ ʫʚʘʛʘè ʯʝʨʝʟ ʪʝ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʝ 

ʦʜʥʝ ʟʥʘʯʝʥʥʷ A, ʘ ʥʘʙʽʨ, ʱʦ ʩʪʚʦʨʶʻ ʜʝʢʽʣʴʢʘ ʚʠʤʽʨʽʚ ʫʚʘʛʠ {A 1, A2, é An}. ɼʣʷ 

ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʚʘʛʠ Wq, Wk, Wv ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʤʽʨʫ [5]. 

ɼʘʣʽ ʫʩʽ ʚʠʤʽʨʠ ʟôʻʜʥʫʶʪʴʩʷ ʚ ʦʜʥʫ ʤʘʪʨʠʮʶ, ʱʦ ʤʥʦʞʠʪʴʩʷ ʥʘ ʚʠʭʽʜʥʽ ʚʘʛʠ, 

ʷʢʽ çʦʙôʻʜʥʫʶʪʴè ʚʠʤʽʨʠ. ʆʙôʻʜʥʘʥʥʷ ʥʘʜʭʦʜʠʪʴ ʜʦ ʤʝʭʘʥʽʟʤʫ çɼʦʜʘʡ ʽ 

ʥʦʨʤʘʣʽʟʫʡè (Add & Normalize) [4]. 

ʄʝʭʘʥʽʟʤ çɼʦʜʘʡ ʽ ʥʦʨʤʘʣʽʟʫʡè ʚʠʢʦʥʫʻ ʨʦʣʴ çʟʛʘʜʫʚʘʥʥʷè ʽʥʬʦʨʤʘʮʽʾ 

ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʚʭʽʜʥʦʾ ʤʘʪʨʠʮʽ ʪʘ ʨʝʟʫʣʴʪʘʪʫ ʙʘʛʘʪʦʩʪʦʨʦʥʥʴʦʾ ʫʚʘʛʠ, ʱʦ 

ʧʦʪʽʤ ʜʦʜʘʪʢʦʚʦ ʥʦʨʤʘʣʽʟʫʻʪʴʩʷ. ɺ ʮʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ 



160 
 

ʤʝʭʘʥʽʟʤ çʇʨʷʤʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷè (Feed Forward), ʱʦ ʟʘʩʪʦʩʦʚʫʻ ReLU 

ʬʫʥʢʮʽʶ [5]. 

 
ʈʠʩ. 2. ɸʨʭʽʪʝʢʪʫʨʘ ʊʨʘʥʩʬʦʨʤʝʨʘ 

 

ɸʨʭʽʪʝʢʪʫʨʥʦ ʢʦʤʧʦʥʝʥʪʠ ʢʦʜʫʚʘʥʥʷ ʪʘ ʜʝʢʦʜʫʚʘʥʥʷ ʩʭʦʞʽ. ʆʩʥʦʚʥʦʶ 

ʚʽʜʤʽʥʥʽʩʪʶ ʻ ʪʝ, ʱʦ ʙʣʦʢ ʜʝʢʦʜʫʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʤʝʭʘʥʽʟʤʽʚ 

ʙʘʛʘʪʦʩʪʦʨʦʥʥʴʦʾ ʫʚʘʛʠ. ʆʜʠʥ ʟ ʥʠʭ ʧʨʠʡʤʘʻ ʥʘ ʚʭʽʜ Q ʪʘ K, ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʦʛʦ ʢʦʜʫʚʘʣʴʥʠʢʦʤ ʢʦʥʪʝʢʩʪʫ, ʪʦʜʽ ʷʢ V  ̒ ʨʝʟʫʣʴʪʘʪʦʤ 

ʟʥʘʭʦʜʞʝʥʥʷ ʫʚʘʛʠ ʱʦʜʦ ʚʞʝ ʟʛʝʥʝʨʦʚʘʥʦʛʦ ʪʝʢʩʪʫ. ɻʝʥʝʨʘʮʽʷ ʪʝʢʩʪʫ 

ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʜʦʧʦʢʠ ʥʝ ʙʫʜʝ ʟʛʝʥʝʨʦʚʘʥʦ ʩʧʝʮʽʘʣʴʥʠʡ ʩʠʤʚʦʣ, ʷʢʠʡ ʙʫʜʝ 

ʦʟʥʘʯʘʪʠ ʢʽʥʝʮʴ [4]. 
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ʋɼʂ 004.4 

ʊʢʘʯʝʥʢʦ ʆ.ɯ., 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʂʦʚʘʣʴʯʫʢ ʄ.ɺ., 

ʤʘʛʽʩʪʨʘʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɸʃɻʆʈʀʊʄɯɺ ʂʃɸʉʊɽʈʀɿɸʎɯɰ ɼʃʗ 

ɿɸɹɽɿʇɽʏɽʅʅʗ ɽʌɽʂʊʀɺʅʆɻʆ ʇʆʐʋʂʋ ʇɸʈʂʆʄɯʉʎʔ ʋ ʄɯʉʊɯ 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʜʦʨʦʛʘʭ ʪʘ ʧʨʦʙʣʝʤ ʟ ʾʭʥʽʤ 

ʧʘʨʢʫʚʘʥʥʷʤ.  

ʋ ʙʘʛʘʪʴʦʭ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʧʨʦʙʣʝʤʘ ʧʘʨʢʫʚʘʥʥʷ ʩʪʘʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ 

ʘʢʪʫʘʣʴʥʠʭ ʜʣʷ ʚʦʜʽʾʚ, ʷʢʽ ʟʤʫʰʝʥʽ ʚʠʪʨʘʯʘʪʠ ʙʘʛʘʪʦ ʯʘʩʫ ʥʘ ʧʦʰʫʢ ʚʽʣʴʥʦʛʦ 

ʧʘʨʢʦʤʽʩʮʷ ʜʣʷ ʩʚʦʛʦ ʘʚʪʦʤʦʙʽʣʷ.  

ʂʨʽʤ ʪʦʛʦ ʧʨʦʙʣʝʤʘ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʟʘʡʥʷʪʪʷ ʧʘʨʢʦʚʦʯʥʠʭ ʤʽʩʮʴ ʪʘ 

ʟʣʦʚʞʠʚʘʥʴ ʟ ʙʦʢʫ ʛʨʦʤʘʜʷʥ ʪʽʣʴʢʠ ʧʽʜʚʠʱʫʻ ʩʢʣʘʜʥʽʩʪʴ ʩʠʪʫʘʮʽʾ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ, ʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʣʷ ʨʦʟʛʣʷʜʫ, ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ [1] ʪʘ ʨʦʟʨʦʙʢʘ ʚʝʙʜʦʜʘʪʢʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʮʽ ʘʣʛʦʨʠʪʤʠ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʰʫʢʫ ʧʘʨʢʦʤʽʩʮʴ ʫ ʤʽʩʪʽ.  

ɺʝʙʜʦʜʘʪʦʢ ʜʦʟʚʦʣʠʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʝʨʝʛʣʷʜʘʪʠ ʧʝʨʝʣʽʢ ʧʘʨʢʦʚʦʢ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʨʫʯ ʯʠ ʥʘ ʥʝʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ, ʘ ʪʘʢʦʞ ʜʦʜʘʚʘʪʠ ʚʽʜʛʫʢʠ ʪʘ 

ʢʦʤʝʥʪʘʨʽ (ʱʦʜʦ ʟʨʫʯʥʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʘʨʢʦʚʢʠ, ʚʘʨʪʦʩʪʽ, ʥʘʷʚʥʦʩʪʽ ʚʽʣʴʥʠʭ 

ʤʽʩʮʴ ʪʦʱʦ), ʱʦʙ ʽʥʰʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ ʙʫʣʦ ʣʝʛʰʝ ʚʠʙʨʘʪʠ ʜʣʷ ʩʝʙʝ ʦʧʪʠʤʘʣʴʥʝ 

ʤʽʩʮʝ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ.  

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʦʪʠ ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ 

ʙʫʜʫʪʴ ʚʠʚʯʝʥʽ ʽ ʧʦʨʽʚʥʷʥʽ ʨʽʟʥʽ ʘʣʛʦʨʠʪʤʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʦ ʾʭ ʚʧʣʠʚ 

ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʰʫʢʫ ʚʽʣʴʥʠʭ ʤʽʩʮʴ ʧʘʨʢʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʪʴ ʦʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʜʣʷ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʘʚʪʦʨʩʴʢʦʤʫ ʚʝʙʜʦʜʘʪʢʫ. 

ɿʘʚʜʘʥʥʷ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ, ʚʢʣʶʯʘʶʪʴ, ʟʦʢʨʝʤʘ: 

ï ʘʥʘʣʽʟ ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʜʣʷ ʛʨʫʧʫʚʘʥʥʷ ʧʘʨʢʦʤʽʩʮʴ ʟʘ ʨʽʟʥʠʤʠ 
ʢʨʠʪʝʨʽʷʤʠ; 

ï ʨʦʟʨʦʙʢʫ ʽʥʪʝʨʬʝʡʩʫ ʚʝʙʜʦʜʘʪʢʫ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

ï ʨʦʟʨʦʙʢʫ ʙʘʟʠ ʜʘʥʠʭ ʱʦʜʦ ʧʘʨʢʦʚʦʢ ʪʘ ʥʘʷʚʥʦʩʪʽ ʥʘ ʥʠʭ ʤʽʩʮʴ (ʢʽʣʴʢʽʩʪʴ 
ʤʽʩʮʴ, ʩʪʘʪʫʩ (ʚʽʣʴʥʦ/ʟʘʡʥʷʪʦ), ʚʘʨʪʽʩʪʴ, ʯʘʩ ʨʦʙʦʪʠ, ʪʦʱʦ); 

ï ʽʥʪʝʛʨʘʮʽʶ ʚʝʙʜʦʜʘʪʢʫ ʟ ʙʘʟʦʶ ʜʘʥʠʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ (ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʧʠʪ) ʱʦʜʦ ʧʘʨʢʦʚʢʠ. 

ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʛʨʫʧʫʚʘʪʠ ʦʙ'ʻʢʪʠ ʚ ʢʣʘʩʠ, ʘʙʦ ʢʣʘʩʪʝʨʠ, ʥʘ ʦʩʥʦʚʽ 

ʩʭʦʞʦʩʪʽ ʤʽʞ ʥʠʤʠ.  

ɸʣʛʦʨʠʪʤʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʩʭʦʞʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚ ʥʘʙʦʨʘʭ ʜʘʥʠʭ.  
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʦʙ'ʻʢʪʠ ʚ ʦʜʥʦʤʫ ʢʣʘʩʪʝʨʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʷʢʦʤʦʛʘ 

ʙʽʣʴʰ ʩʭʦʞʽ ʤʽʞ ʩʦʙʦʶ, ʘ ʦʙ'ʻʢʪʠ ʟ ʨʽʟʥʠʭ ʢʣʘʩʪʝʨʽʚ ʧʦʚʠʥʥʽ ʚʽʜʨʽʟʥʷʪʠʩʴ ʷʢʦʤʦʛʘ 

ʙʽʣʴʰʝ. ʄʝʪʦʜʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ, ʪʘʢʠʭ 

ʷʢ ʩʝʛʤʝʥʪʘʮʽʷ ʟʦʙʨʘʞʝʥʴ, ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʴʥʠʭ ʜʘʥʠʭ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʘʪʝʨʥʽʚ 

ʪʘ ʽʥʰʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʛʝʦʛʨʘʬʽʯʥʫ ʢʣʘʩʪʝʨʠʟʘʮʽʶ [2], ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʛʨʫʧʫʚʘʥʥʽ ʪʦʯʦʢ ʥʘ 

ʦʩʥʦʚʽ ʾʭʥʽʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʦʦʨʜʠʥʘʪ. ʂʦʞʝʥ ʢʣʘʩʪʝʨ ʧʨʝʜʩʪʘʚʣʷʻ ʛʨʫʧʫ ʪʦʯʦʢ, 

ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʙʣʠʟʫ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʪʦʯʦʢ ʥʘ ʢʘʨʪʽ.  

ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʻ ʢʦʨʠʩʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟʨʫʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʛʝʦʛʨʘʬʽʯʥʠʭ 

ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʤʽʩʮʷ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ. 

ɼʣʷ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʽʩʥʫʻ ʙʘʛʘʪʦ ʘʣʛʦʨʠʪʤʽʚ, ʟʦʢʨʝʤʘ, ʪʘʢʠʭ ʷʢ: 

ï K-Means [3]; 

ï ʽʻʨʘʨʭʽʯʥʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ; 

ï DBSCAN; 

ï OPTICS.  

ʂʦʞʝʥ ʟ ʮʠʭ ʘʣʛʦʨʠʪʤʽʚ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ɺʠʙʽʨ ʢʦʥʢʨʝʪʥʦʛʦ 

ʘʣʛʦʨʠʪʤʫ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʟʘʣʝʞʠʪʴ, ʟʦʢʨʝʤʘ, ʚʽʜ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ: 

ï ʭʘʨʘʢʪʝʨ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ, ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ʥʘ ʤʘʧʽ; 

ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʪʘ ʙʘʞʘʥʘ ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ; 

ï ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʚʝʙʜʦʜʘʪʢʫ ʪʘ ʡʦʛʦ ʽʥʪʝʛʨʘʮʽʶ ʟ ʽʥʰʠʤʠ 

ʩʝʨʚʽʩʘʤʠ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʢʘʟʘʥʠʭ ʚʠʱʝ ʬʘʢʪʦʨʽʚ, ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʚʪʦʨʩʴʢʦʛʦ ʚʝʙʜʦʜʘʪʢʫ 

ʙʫʣʦ ʦʙʨʘʥʦ ʘʣʛʦʨʠʪʤ K-Means, ʷʢ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʡ. ɺʽʥ ʻ ʦʜʥʠʤ ʟ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ. ʁʦʛʦ ʦʩʥʦʚʥʘ ʤʝʪʘ ï ʨʦʟʜʽʣʠʪʠ 

ʤʥʦʞʠʥʫ ʪʦʯʦʢ ʥʘ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʪʝʨʽʚ.  

ɸʣʛʦʨʠʪʤ K-Means ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ [4]: 

1. ɺʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʦʙʠʨʘʻʤʦ k ʪʦʯʦʢ ʷʢ ʧʦʯʘʪʢʦʚʽ ʮʝʥʪʨʠ ʢʣʘʩʪʝʨʽʚ. 

2. ɼʣʷ ʢʦʞʥʦʾ ʪʦʯʢʠ ʚʠʙʠʨʘʻʤʦ ʥʘʡʙʣʠʞʯʠʡ ʮʝʥʪʨ ʢʣʘʩʪʝʨʫ ʽ ʧʨʠʟʥʘʯʘʻʤʦ 

ʪʦʯʢʫ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʣʘʩʪʝʨʫ. 

3. ɿʥʘʭʦʜʠʤʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ (ʮʝʥʪʨ) ʜʣʷ ʢʦʞʥʦʛʦ ʢʣʘʩʪʝʨʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʣʘʩʪʝʨʫ. 

4. ʅʦʚʽ ʮʝʥʪʨʠ ʢʣʘʩʪʝʨʽʚ ʦʙʯʠʩʣʶʶʪʴʩʷ ʷʢ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʪʦʯʦʢ, ʱʦ 

ʥʘʣʝʞʘʪʴ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʪʝʨʫ. 

5. ʇʦʚʪʦʨʶʻʤʦ ʢʨʦʢʠ 2 ï 4 ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʢʣʘʩʪʝʨʠ ʥʝ ʩʪʘʥʫʪʴ ʩʪʘʙʽʣʴʥʠʤʠ.  

ʇʨʠʢʣʘʜ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ K-Means ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1. 

ʈʦʟʨʦʙʢʘ ʚʝʙʜʦʜʘʪʢʫ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ.  

ɸʚʪʦʨʩʴʢʠʡ ʚʝʙʜʦʜʘʪʦʢ ʱʦʜʦ ʧʦʰʫʢʫ ʚʽʣʴʥʦʛʦ ʧʘʨʢʦʤʽʩʮʷ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʤʽʩʮʽ (ʪʝʨʠʪʦʨʽʾ, ʨʘʡʦʥʽ, ʚʫʣʠʮʽ ʪʦʱʦ) ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ: 

ï Node.js, TypeScript ʪʘ Nest.js ʥʘ ʩʝʨʚʝʨʥʽʡ ʩʪʦʨʦʥʽ [5, 6];  

ï Angular ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ ʜʦʜʘʪʢʫ [7].  
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ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʧʘʨʢʦʤʽʩʮʷ ʪʘ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ 

ʙʘʟʘ ʜʘʥʠʭ PostgreSQL ʟ ʨʦʟʰʠʨʝʥʥʷʤ PostGIS [8] ʜʣʷ ʟʨʫʯʥʦʾ ʨʦʙʦʪʠ ʟ 

ʢʦʦʨʜʠʥʘʪʘʤʠ.  

ɼʦʜʘʪʦʢ ʙʫʣʦ ʨʦʟʛʦʨʥʫʪʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʤʘʨʥʦʛʦ ʧʨʦʚʘʡʜʝʨʘ AWS, ʱʦ 

ʟʘʙʝʟʧʝʯʠʣʦ ʰʚʠʜʢʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʜʦʜʘʪʢʫ. 
 

 
ʈʠʩ. 1. ɻʨʫʧʫʚʘʥʥʷ ʪʦʯʦʢ ʫ ʜʚʦʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ ʘʣʛʦʨʠʪʤʦʤ K-Means 

 

ɺ ʨʦʙʦʪʽ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʰʫʢʫ ʧʘʨʢʦʤʽʩʮʴ ʫ ʤʽʩʪʽ.  

ɸʥʘʣʽʟʫʶʯʠ ʨʽʟʥʽ ʢʣʘʩʪʝʨʥʽ ʘʣʛʦʨʠʪʤʠ, ʙʫʣʦ ʚʠʙʨʘʥʦ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʡ 

ʜʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ï K-Means.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʦʟʚʦʣʠʣʦ ʝʬʝʢʪʠʚʥʦ ʟʛʨʫʧʫʚʘʪʠ ʧʘʨʢʦʤʽʩʮʷ 

ʥʘ ʤʘʧʽ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʘʚʪʦʨʩʴʢʦʛʦ ʚʝʙʜʦʜʘʪʢʫ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ 

ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʩʪʘʚ ʜʦʜʘʪʦʢ, ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʰʚʠʜʢʦ ʪʘ 

ʝʬʝʢʪʠʚʥʦ ʟʥʘʭʦʜʠʪʠ ʧʘʨʢʦʤʽʩʮʷ ʚ ʤʽʩʪʽ, ʘ ʪʘʢʦʞ ʧʝʨʝʛʣʷʜʘʪʠ ʽ ʜʦʜʘʚʘʪʠ ʚʽʜʛʫʢʠ 

ʪʘ ʢʦʤʝʥʪʘʨʽ ʧʨʦ ʧʘʨʢʦʚʢʠ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ.  
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ʋɼʂ 004.9, 004.48 

ʊʢʘʯʝʥʢʦ ʆ.ɯ., 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʊʢʘʯʝʥʢʦ ʂ.ʆ., 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʎʫʨʘ ɺ.ɺ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ɺɯʄ-ʆʅʊʆʃʆɻɯʁ ʇʈʀ 

ʈʆɿʈʆɹʎɯ ɯʅʊɽʃɽʂʊʋɸʃʔʅʀʍ ʉʀʉʊɽʄ ʅɸ ɹʋɼɯɺʅʀʎʊɺɯ 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʮʝʩʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʦʙ'ʻʢʪʘ 

ʢʘʧʽʪʘʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ (ɯʆʂɹ), ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʨʦʟʨʦʙʣʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ɺɯʄ-ʦʥʪʦʣʦʛʽʡ [1].  

ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ɯʆʂɹ ʚʠʢʦʥʫʻʪʴʩʷ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʫʯʘʩʥʠʢʽʚ ʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʜʠʥʘʤʽʯʥʦ ʟʤʽʥʶʻʪʴʩʷ, ʚʨʘʭʦʚʫʻ ʥʦʨʤʫʚʘʥʥʷ ʝʪʘʧʽʚ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʨʦʝʢʪʫʚʘʥʥʷ 

(ʟʦʢʨʝʤʘ, ʉɸʇʈ-ʩʠʩʪʝʤ), ʷʢʽ ʩʪʘʶʪʴ ʧʽʜʩʠʩʪʝʤʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ (ʘʙʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʟ ʝʣʝʤʝʥʪʘʤʠ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ) ʩʠʩʪʝʤ.  

ʅʝʦʙʭʽʜʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʚʩʽʭ ʝʪʘʧʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ɯʆʂɹ, 

ʟʦʢʨʝʤʘ ʢʦʥʪʨʦʣʶ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ (ʢʦʰʪʽʚ ʘʢʮʽʦʥʝʨʽʚ, ʙʘʥʢʽʚ, ʽʥʚʝʩʪʦʨʽʚ 

ʪʦʱʦ), ʚʧʣʠʚʘʻ ʥʘ ʚʠʙʽʨ ʚʽʜʢʨʠʪʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ 

ʦʥʪʦʣʦʛʽʾ, ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʭʽʜ ʙʫʜʽʚʥʠʮʪʚʘ.  

ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʦ ɯʆʂɹ ʚʝʣʦʩʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʢʦʣʠ 

ʜʘʥʽ ʧʨʦ ʭʽʜ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ ʪʘ ʧʦʢʘʟʘʥʥʷ ʜʘʪʯʠʢʽʚ ʧʝʨʝʜʘʚʘʣʠʩʷ ʜʦ 

ɯʥʬʦʨʤʘʮʽʡʥʦʛʦ ʮʝʥʪʨʫ, ʫ ʨʦʙʦʪʽ ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʫʥʽʚʝʨʩʘʣʴʥʘ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʟ ʝʣʝʤʝʥʪʘʤʠ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ, ʱʦ 

ʫʟʛʦʜʞʫʻ ʚʩʽ ʧʦʪʦʢʠ ʜʘʥʠʭ, ʱʦ ʚʭʦʜʷʪʴ.  

ɼʣʷ ʮʽʻʾ ʤʝʪʠ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ (ʢʣʘʩʠʬʽʢʘʮʽʡʥʫ ʦʥʪʦʣʦʛʽʶ 

ɺɯʄ [2, 3]), ʚʠʟʥʘʯʝʥʫ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʟ ʽʥʩʧʝʢʪʫʚʘʥʥʷ ɯʆʂɹ.  

ɯʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʛʣʷʜʫ ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟʫʤʦʚʠʣʘ ʧʨʠʡʥʷʪʪʷ ʻʜʠʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ, ʱʦʙ ʥʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʯʘʩʪʦʪʠ ʦʥʦʚʣʝʥʥʷ ʧʘʢʝʪʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇɿ).  

ʊʦʤʫ ʢʣʘʩʠʬʽʢʘʮʽʡʥʘ ʦʥʪʦʣʦʛʽʷ ɺɯʄ ʨʦʟʨʦʙʣʷʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ 

ʟʚ'ʷʟʘʥʠʭ ʜʘʥʠʭ ʪʘ ʚʝʙ-ʩʝʤʘʥʪʠʢʠ (Linked Data and Semantic Web, LD/SW), ʱʦ 

ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʄʽʞʥʘʨʦʜʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (ISO) ʪʘ 

ʂʦʥʩʦʨʮʽʫʤʦʤ ɺʩʝʩʚʽʪʥʴʦʾ ʧʘʚʫʪʠʥʠ (W3C).  

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ɯʆʂɹ ʧʽʜ BIM-ʦʥʪʦʣʦʛʽʷʤʠ 

ʨʦʟʫʤʽʣʠʩʷ ʽ IFC-ʬʦʨʤʘʪʠ [4], ʽ ʨʽʟʥʽ ʚʽʜʢʨʠʪʽ ʬʦʨʤʘʪʠ ʪʘ ʩʪʘʥʜʘʨʪʠ, ʱʦ 

ʧʽʜʪʨʠʤʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ LD/SW, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚʽʜʢʨʠʪʽ ʬʦʨʤʘʪʠ Turtle 

ʪʘ SPARQL ï ʜʣʷ ʬʦʨʤʘʪʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ ʜʣʷ ʢʽʥʮʝʚʦʾ ʪʦʯʢʠ [5]; BIM-ʤʦʜʝʣʽ, 
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ʷʢʽ ʟʘʚʘʥʪʘʞʫʚʘʣʠʩʷ ʚ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʫ ʬʦʨʤʘʪʽ IFC 

2x3 ʪʘ/ʘʙʦ IFC4-ʬʘʡʣʽʚ.  

ʌʦʨʤʘʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ 

ʙʫʜʽʚʥʠʮʪʚʽ ɯʆʂɹ, ʚʽʜʢʨʠʪʽ ʪʘ ʨʦʟʛʣʷʜʘʣʠʩʷ ʷʢ ʥʝʚʽʜ'ʻʤʥʘ ʯʘʩʪʠʥʘ BIM-

ʦʥʪʦʣʦʛʽʡ.  

ʂʦʥʮʝʧʮʽʷ BIM-ʦʥʪʦʣʦʛʽʡ ʨʝʘʣʽʟʦʚʘʥʘ ʷʢ ʢʦʥʮʝʧʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ifcOWL, 

IFC2x3, IFC4, ʚʽʜʢʨʠʪʠʭ ʩʪʘʥʜʘʨʪʽʚ ISO ʪʘ W3C ʪʘ ʽʥʰʠʭ. ʂʨʽʤ çʙʘʟʦʚʠʭ www-

ʩʪʘʥʜʘʨʪʽʚè ʜʦ ʥʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ, ʟʦʢʨʝʤʘ:  

ï ʩʝʨʝʜʦʚʠʱʝ ʦʧʠʩʫ ʨʝʩʫʨʩʫ RDF (Resource Description Framework);  

ï DFS ï RDF-ʩʭʝʤʫ (Resource Description Framework Schema);  

ï SPARQL ï ʤʦʚʘ ʟʘʧʠʪʽʚ RDF (Resource Description Framework Query 

Language);  

ï OWL ï ʤʦʚʘ ʦʧʠʩʫ ʦʥʪʦʣʦʛʽʡ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʘʚʫʪʠʥʥʷ (Web Ontology 

Language).  

ʇʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ɺɯʄ-ʦʥʪʦʣʦʛʽʾ  ɯʆʂɹ  ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ ʨʠʩ.1.  

 
ʈʠʩ.1. ʇʨʦʝʢʪʫʚʘʥʥʷ ɺɯʄ-ʦʥʪʦʣʦʛʽʾ ɯʆʂɹ 

ɺʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʝʢʪʫ ʩʪʘʣʘ ʽʥʪʝʛʨʘʮʽʷ ʦʥʪʦʣʦʛʽʾ ʜʦ ʇɿ. ʅʘ ʝʪʘʧʽ 

ʩʪʚʦʨʝʥʥʷ ɺɯʄ-ʦʥʪʦʣʦʛʽʷ ʙʫʣʘ ʧʨʠʚ'ʷʟʘʥʘ ʜʦ ʦʥʪʦʣʦʛʽʾ ifcOWL ʜʣʷ IFC 4.3, 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚʰʠ, ʥʘʩʢʽʣʴʢʠ ʣʝʛʢʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ LD/SW ʤʦʞʥʘ 

ʽʥʪʝʛʨʫʚʘʪʠ ʾʭ ʫ ʧʨʠʡʥʷʪʝ ʧʨʦʛʨʘʤʥʝ ʨʽʰʝʥʥʷ.  

ʆʪʨʠʤʘʥʽ ʦʥʪʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ ʙʫʣʠ ʽʥʪʝʛʨʦʚʘʥʽ ʚ ʇɿ ʜʣʷ ʽʥʩʧʝʢʪʫʚʘʥʥʷ ɯʆʂɹ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʦʨʤʘʪ IFC.  

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ ʙʫʜʽʚʥʠʮʪʚʽ ɯʆʂɹ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʝ ʇɿ:  

ʇɿ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʦʥʪʦʣʦʛʽʾ:  

ï MS Excel;  

ï Prot®g®;  

ï TopBraid Composer;  

ï GraphDB.  

ʇɿ ʜʣʷ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ ʪʘ ʽʥʩʧʝʢʪʫʚʘʥʥʷ:  

ï Areo;  

ï Quadri;  
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ï Tekla Structures; 

ï StreamBIM.  

ï Solibri.  

ʇʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ɯʆʂɹ ʙʫʣʦ ʚʠʢʦʥʘʥʦ, ʟʦʢʨʝʤʘ, ʪʘʢʽ ʜʽʾ:  

ï ʧʝʨʝʥʝʩʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ PDF-ʜʦʚʽʜʥʠʢʘ ɺɯʄ ʜʦ ʝʣʝʢʪʨʦʥʥʦʾ ʪʘʙʣʠʮʽ (ʾʾ 

ʩʪʨʫʢʪʫʨʘ ʣʝʛʢʦ ʝʢʩʧʦʨʪʫʻʪʴʩʷ ʜʦ TopBraid Composer ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʦʥʪʦʣʦʛʽʾ);  

ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʮʝʥʘʨʽʾʚ (SPIN) ʜʣʷ ʜʦʧʦʚʥʝʥʥʷ ʥʘʡʢʨʘʱʠʤʠ ʧʨʘʢʪʠʢʘʤʠ 

ʫ ʩʬʝʨʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ʚʠʟʥʘʯʝʥʠʤʠ CEN/TC442 Semantic 

Modelling and Linking Standard);  

ï ʚʠʜʽʣʝʥʥʷ ʚ ʦʥʪʦʣʦʛʽʾ ɺɯʄ (ʟʘʩʥʦʚʘʥʦʾ ʥʘ ʚʽʜʢʨʠʪʠʭ ʬʦʨʤʘʪʘʭ RDF, RDFS 
ʪʘ OWL) ʜʚʦʭ ʢʦʤʧʦʥʝʥʪʽʚ: ʢʣʘʩʠʬʽʢʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʪʘ ʧʦʚ'ʷʟʘʥʽ ʚʣʘʩʪʠʚʦʩʪʽ;  

ï ʧʝʨʝʚʽʨʢʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʦʥʪʦʣʦʛʽʡ;  

ï ʧʫʙʣʽʢʘʮʽʷ ʢʽʥʮʝʚʦʾ ʪʦʯʢʠ SPARQL, ʷʢʘ ʜʦʟʚʦʣʠʣʘ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤ ʇɿ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ SPARQL ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ;  

ï ʬʦʨʤʫʚʘʥʥʷ ʟʘʧʠʪʽʚ ʜʦ ʚʽʜʜʘʣʝʥʦʛʦ ʩʭʦʚʠʱʘ GraphDB;  

ï ʟʘʣʫʯʝʥʥʷ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʇɿ, ʛʦʪʦʚʠʭ ʚʢʣʶʯʠʪʠ ʥʘʜʘʥʽ ʦʥʪʦʣʦʛʽʾ ʫ ʩʚʦʾ 
ʧʨʦʜʫʢʪʠ; 

ï ʽʥʪʝʛʨʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ɺɯʄ ʫ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʥʷʭ;  

ï ʪʝʩʪʫʚʘʥʥʷ ʢʽʥʮʝʚʦʾ ʪʦʯʢʠ SPARQL;  

ï ʟʘʚʘʥʪʘʞʝʥʥʷ Turtle-ʬʘʡʣʽʚ ʟʘ ʧʦʩʠʣʘʥʥʷʤʠ ʜʣʷ ʙʽʣʴʰ ʛʣʠʙʦʢʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ɺɯʄ-ʦʥʪʦʣʦʛʽʡ ʫ ʧʨʦʝʢʪʥʽ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ;  

ï ʝʢʩʧʦʨʪ ʦʪʨʠʤʘʥʠʭ BIM-ʤʦʜʝʣʝʡ ʫ ʬʦʨʤʘʪ IFC-ʬʘʡʣʽʚ ʪʘ ʧʝʨʝʚʽʨʢʘ ʥʘ 

Solibri.  

ʊʝʭʥʦʣʦʛʽʷ LD/SW ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʟʘʣʠʰʘʣʘʩʷ ʥʝʚʽʜ'ʻʤʥʦʶ 

ʯʘʩʪʠʥʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʣʘʪʬʦʨʤʠ ʚʩʝʨʝʜʠʥʽ ʙʫʜʽʚʥʠʮʪʚʘSMART, ʾʡ ʙʫʣʦ 

ʦʙʫʤʦʚʣʝʥʦ ʽ ʩʪʚʦʨʝʥʥʷ ifcOWL.  

ʄʦʜʝʨʥʽʟʘʮʽʷ ʽʥʽʮʽʘʪʠʚʠ ʛʘʣʫʟʝʚʠʭ ʙʘʟʦʚʠʭ ʢʣʘʩʽʚ (IFC) ʟʤʫʩʠʣʘ ʟʚʝʨʥʫʪʠ 

ʫʚʘʛʫ ʥʘ ʘʨʭʽʪʝʢʪʫʨʫ, ʚ ʦʩʥʦʚʽ ʷʢʦʾ ʣʝʞʘʪʴ ʚʝʙʩʝʨʚʽʩʠ, ʪʘ ʥʘ LD/SW ʪʝʭʥʦʣʦʛʽʶ 

ʟʦʢʨʝʤʘ, ʘ ʦʧʠʩʘʥʠʡ ʧʨʦʝʢʪ ʩʪʘʚ ʯʫʜʦʚʦʶ ʽʣʶʩʪʨʘʮʽʻʶ ʪʦʛʦ, ʷʢ ʰʚʠʜʢʦ 

ʧʨʦʚʘʡʜʝʨʠ ʇɿ ʤʦʞʫʪʴ ʽʥʪʝʛʨʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ʧʦʚ'ʷʟʘʥʠʭ ʜʘʥʠʭ 

ʪʘ ʚʝʙʩʝʤʘʥʪʠʢʠ ʫ ʩʚʦʾ ʨʽʰʝʥʥʷ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʦʥʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ 

ʚʽʜʢʨʠʪʦʤʫ, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʤʫ ʪʘ ʜʦʙʨʝ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʦʤʫ ʬʦʨʤʘʪʽ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʃʝʚʯʝʥʢʦ ʆ.ɺ. ɺɯʄ ï ʩʪʘʥʜʘʨʪ ʧʨʦʝʢʪʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ. ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ 

ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ, 2018. ɺʠʧ. 50. ʉ. 65-69.  

2. ɺɯʄ-ʦʥʪʦʣʦʛʽʾ. URL: http://rdf.vegdata.no/ɺɯʄ/ɺɯʄ-owl, 

3. ɺɯʄ-ʦʥʪʦʣʦʛʽʾ. URL: http://rdf.vegdata.no/ɺɯʄ/ɺɯʄ-brudata-owl. 

4. ʑʦ ʪʘʢʝ ʬʘʡʣ IFC? URL: https://docs.fileformat.com/uk/cad/ifc/. 

5. SPARQL query with Turtle file (Public data source). URL: https://stackoverflow. 

com/questions/42598618/sparql-query-with-turtle-file-public-data-source 

 

  

http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=%D0%9B%D0%B5%D0%B2%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%9E$
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=%D0%9669306
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=%D0%9669306
http://rdf.vegdata.no/ВІМ/ВІМ-owl
https://bimlib.pro/redirect/?url=http%3A%2F%2Frdf.vegdata.no%2FV440%2Fv440-brudata-owl
https://docs.fileformat.com/uk/cad/ifc/
https://stackoverflow.com/questions/42598618/sparql-query-with-turtle-file-public-data-source
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ʋɼʂ 004.4.24 

ʊʠʭʦʥʢʦʚ ɯ.ɼ., 

ʤʘʛʽʩʪʨʘʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʆʚʯʘʨʫʢ ɯ.ɺ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʌʈɽʁʄɺʆʈʂ ɼʃʗ ɺʀʉʆʂʆʅɸɺɸʅʊɸɾɽʅʀʍ ɺɽɹɼʆɼɸʊʂɯɺ 

ɺ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʻ ʙʝʟʣʽʯ ʬʨʝʡʚʦʨʢʽʚ ʜʣʷ ʚʝʙʜʦʜʘʪʢʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʚʝʙʜʦʜʘʪʢʫ. ʇʨʦʪʝ ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʛʦʪʦʚʠʭ ʨʽʰʝʥʴ ʧʨʠ ʨʦʟʨʦʙʮʽ ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʽ ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʚʝʙ-

ʟʘʩʪʦʩʫʥʢʽʚ. ʉʘʤʝ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʩʪʦʛʦ, ʛʥʫʯʢʦʛʦ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʦʛʦ 

ʬʨʝʡʤʚʦʨʢʘ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʦʜʽʙʥʠʭ ʜʦʜʘʪʢʽʚ ʥʘʰʪʦʚʭʥʫʣʦ ʥʘ ʜʫʤʢʫ ʥʘʧʠʩʘʪʠ 

ʚʣʘʩʥʠʡ ʬʨʝʡʤʚʦʨʢ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʧʨʦʱʝʥʥʷ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʩʫʯʘʩʥʠʭ 

ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʚʝʙʜʦʜʘʪʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʬʨʝʡʤʚʦʨʢʘ 

Minegraph. 

Elasticsearch ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʦʰʫʢʦʚʫ ʩʠʩʪʝʤʫ ʥʘ ʦʩʥʦʚʽ Lucene [1]. ɺʦʥʘ 

ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʧʦʜʽʣʝʥʫ ʟʜʘʪʥʽʩʪʴ ʧʦʚʥʦʪʝʢʩʪʦʚʦʛʦ ʧʦʰʫʢʫ ʟ ʚʝʙʽʥʪʝʨʬʝʡʩʦʤ 

HTTP ʽ ʙʝʟ ʩʭʝʤʠ JSON ʜʦʢʫʤʝʥʪʽʚ. Elasticsearch ʨʦʟʨʦʙʣʝʥʠʡ ʚ Java ʽ ʚʠʧʫʱʝʥʠʡ 

ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʫʤʦʚʘʤʠ ʣʽʮʝʥʟʽʾ Apache. 

Elasticsearch ʻ ʥʘʡʧʦʧʫʣʷʨʥʽʰʦʶ ʧʦʰʫʢʦʚʦʶ ʩʠʩʪʝʤʦʶ ʧʽʜʧʨʠʻʤʩʪʚʘ Apache 

Solr, ʪʘʢʦʞ ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ Lucene. 

ʂʣʶʯʦʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʬʨʝʡʤʚʦʨʢʫ Minegraph ʻ ʥʘʷʚʥʽʩʪʴ ʛʨʘʬʦ-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ API, ʷʢʠʡ ʩʧʨʦʱʫʻ ʨʦʙʦʪʫ, ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʦʩʦʙʣʠʚʦ ʜʣʷ 

ʥʝʪʨʠʚʽʘʣʴʥʠʭ ʩʠʩʪʝʤ. ɹʽʟʥʝʩ-ʣʦʛʽʢʘ ʚʽʜʜʽʣʝʥʘ ʚʽʜ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɺʩʽ ʟʤʽʥʠ ʚ ʩʠʩʪʝʤʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʦʙ'ʻʢʪʘ ʧʦʜʽʡ çeventè. ʇʦʜʽʾ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ ʰʘʨʘʤʠ, ʱʦ ʛʘʨʘʥʪʫʻ ʥʫʣʴʦʚʽ ʚʪʨʘʪʠ ʜʘʥʠʭ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʨʭʽʪʝʢʪʫʨʠ MGF2 ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʤʘʩʰʪʘʙʦʚʘʥʽ ʘʙʦ ʚʝʣʠʢʽ 

ʩʠʩʪʝʤʠ ʜʘʥʠʭ ʟ ʥʘʙʘʛʘʪʦ ʤʝʥʰʠʤʠ ʟʫʩʠʣʣʷʤʠ. 

Minegraph ʬʨʝʡʤʚʦʨʢ ʧʝʨʰ ʟʘ ʚʩʝ ʣʝʛʢʦ ʤʘʩʰʪʘʙʦʚʘʥʠʡ ʛʨʘʬʦʚʦ-

ʦʨʽʻʥʪʦʚʘʥʠʡ API ʜʣʷ ʙʝʢʝʥʜʘ. ʋ ʩʚʽʡ ʥʘʙʽʨ ʚʽʥ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ ʤʦʜʝʣʝʡ, ʷʢʽ 

ʚʠʙʠʨʘʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʠʤʦʛ ʩʠʩʪʝʤʠ. 

ɸʨʭʽʪʝʢʪʫʨʘ Minegraph ʤʘʻ ʙʽʣʴʰ ʛʥʫʯʢʫ ʩʠʩʪʝʤʫ. ʇʦ-ʧʝʨʰʝ, ʢʨʽʤ ʜʨʘʡʚʝʨʽʚ 

ʜʣʷ ʨʦʙʦʪʠ ʟ ʙʘʟʦʶ ʜʘʥʠʭ, ʧʨʦʧʦʥʦʚʘʥʠʡ ʬʨʝʡʤʚʦʨʢ ʤʘʻ ʰʘʨ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʘʟʠ ʜʘʥʠʭ, ʱʦ ʥʘʜʘʶʪʴʩʷ NoSQL, ʷʢ ʛʨʘʬʦ-ʦʨʽʻʥʪʦʚʘʥʽ. 

ɼʣʷ ʧʦʰʫʢʦʚʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʻ ʦʢʨʝʤʠʡ ʤʦʜʫʣʴ ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʦʰʫʢʦʚʠʤ 

ʜʚʠʞʢʦʤ Elasticsearch. ʇʝʨʝʚʘʛʠ ʜʚʠʞʢʘ Elasticsearch ʧʝʨʝʜ ʨʝʣʷʮʽʡʥʠʤʠ ʙʘʟʘʤʠ 

ʜʘʥʠʭ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. 

ʂʨʽʤ ʚʩʴʦʛʦ ʮʴʦʛʦ, ʫ ʨʦʟʨʦʙʣʶʚʘʥʦʤʫ ʬʨʝʡʤʚʦʨʢʫ ʚʙʫʜʦʚʘʥʘ ʧʽʜʪʨʠʤʢʘ 

ʪʨʘʥʟʘʢʮʽʡ, ʘ ʪʘʢʦʞ ʚʚʝʜʝʥʘ ʧʽʜʪʨʠʤʢʘ ʟʛʣʘʜʞʝʥʦʩʪʽ ʜʘʥʠʭ, ʦʜʥʝ ʟ ʢʣʶʯʦʚʠʭ 

ʚʠʤʦʛ ʪʨʘʥʟʘʢʮʽʡʥʦʾ ACID [2]. ɼʘʥʠʡ ʪʠʧ ʤʦʜʝʣʽ ʤʘʻ ʭʘʨʘʢʪʝʨʥʫ ʥʘʟʚʫ ï 

ʛʽʙʨʠʜʥʠʡ. ɻʽʙʨʠʜʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʜʽʡʥʽʩʪʴ ʨʝʣʷʮʽʡʥʠʭ 
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ʙʘʟ ʜʘʥʠʭ, ʽ ʰʚʠʜʢʽʩʪʴ ʨʽʟʥʠʭ NoSql-ʨʽʰʝʥʴ. ʂʣʶʯʦʚʘ ʤʝʪʘ Minegraph 

ʬʨʝʡʤʚʦʨʢʘ ï ʟʤʫʩʠʪʠ ʧʨʘʮʶʚʘʪʠ ʚʝʩʴ ʮʝʡ ʤʝʭʘʥʽʟʤ ʷʢ ʻʜʠʥʝ ʮʽʣʝ, ʟʨʦʙʠʪʠ ʡʦʛʦ 

ʽʥʪʫʾʪʠʚʥʦ-ʟʨʦʟʫʤʽʣʠʤ ʜʣʷ ʨʦʟʨʦʙʢʠ. 

ʌʨʝʡʤʚʦʨʢ ʧʨʝʜʩʪʘʚʣʷʻ ʜʚʘ ʚʠʜʠ ʢʦʥʪʨʦʣʝʨʽʚ ʜʣʷ ʦʙʨʦʙʢʠ ʦʩʥʦʚʥʠʭ ʟʘʧʠʪʽʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ logic ʽ client-api ʤʦʜʝʣʽ. 

ʋ client-api ʤʦʜʫʣʽ ʙʫʣʦ ʜʦʜʘʥʦ ʘʙʦ ʟʤʽʥʝʥʦ ʦʩʥʦʚʥʫ ʣʦʛʽʢʫ ʜʣʷ ʦʙʨʦʙʢʠ PUT, 

POST, GET ʽ DELETE ʟʘʧʠʪʽʚ ʷʢ ʜʣʷ ʦʙ'ʻʢʪʽʚ, ʪʘʢ ʽ ʜʣʷ ʨʝʙʝʨ. ʆʩʥʦʚʥʘ ʞ ʣʦʛʽʢʘ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʚʠʯʘʡʥʝ ʚʠʜʘʣʝʥʥʷ, ʚʽʜʥʦʚʣʝʥʥʷ, ʚʟʷʪʪʷ ʽ ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʽʚ ï 

ʚʞʝ ʚʢʣʶʯʝʥʘ ʫ ʬʨʝʡʤʚʦʨʢ ʽ ʥʝ ʧʦʪʨʝʙʫʻ ʨʝʘʣʽʟʘʮʽʾ, ʜʦʧʦʚʥʠʪʠ ʤʠ ʤʦʞʝʤʦ ʜʦ 

ʧʨʠʢʣʘʜʫ, ʪʠʤ ʱʦ ʙʫʜʝʤʦ ʧʨʠ ʢʦʞʥʦʤʫ ʚʟʷʪʪʽ ʦʙôʻʢʪʫ ʚʝʩʪʠ ʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ 

ʟʘʧʠʪʽʚ, ʘʙʦ ʟʤʽʥʶʚʘʪʠ ʧʦʚôʷʟʘʥʽ ʦʙôʻʢʪʠ ʽ ʪ.ʜ. ʂʣʶʯʦʚʘ ʦʩʦʙʣʠʚʽʩʪʴ ï ʮ ̔

ʢʦʥʪʨʦʣʝʨʠ ʚʠʢʦʥʫʶʪʴʩʷ ʜʦ ʚʽʜʧʨʘʚʢʠ ʚʽʜʧʦʚʽʜʽ ʢʦʨʠʩʪʫʚʘʯʝʚʽ. 

ʋ logic-ʤʦʜʫʣʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʣʦʛʽʢʘ ʜʣʷ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ ʫʞʝ ʧʽʩʣʷ ʚʽʜʧʨʘʚʢʠ 

ʚʽʜʧʦʚʽʜʽ ʢʦʨʠʩʪʫʚʘʯʝʚʽ. ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʟʤʽʥʫ ʦʙ'ʻʢʪʘ ʧʝʨʝʜʘʻʪʴʩʷ ʚ ʤʦʜʝʣʴ 

logic ʯʝʨʝʟ ʧʦʜʽʾ. ʊʫʪ ʤʦʞʥʘ ʥʘ ʢʦʞʝʥ ʧʝʚʥʠʡ ʟʘʧʠʪ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʚʦʾ ʧʝʚʥʽ 

ʧʨʘʚʠʣʘ ʾʭ ʦʙʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʫʧʦʨʷʜʢʫʚʘʪʠ ʜʘʥʽ ʧʨʘʚʠʣʘ, ʚʢʘʟʘʚʰʠ ʷʢʝ ʧʨʘʚʠʣʦ ʟʘ 

ʷʢʠʤ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʷ. ɼʘʥʠʡ ʧʽʜʭʽʜ ʜʫʞʝ ʜʦʙʨʝ ʢʦʦʨʜʠʥʫʻʪʴʩʷ ʟ ʧʦʜʽʻʚʦ-

ʦʨʽʻʥʪʦʚʘʥʠʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷʤ, ʱʦ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ Node.js. ɹʫʜʴ-ʷʢʝ ʧʨʘʚʠʣʦ, 

ʧʨʠ ʟʤʽʥʽ ʩʪʘʥʫ ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ, ʤʦʞʝ ʽʥʽʮʽʘʣʽʟʫʚʘʪʠ ʽʥʰʽ ʧʨʘʚʠʣʘ, ʩʚʦʛʦ ʨʦʜʫ 

ʚʠʢʣʠʢʘʪʠ ʣʘʥʮʶʛʦʚʫ ʨʝʘʢʮʽʶ. 

Minegraph ʬʨʝʡʤʚʦʨʢ ʧʨʝʜʩʪʘʚʣʷʻ ʛʥʫʯʢʠʡ ʤʝʭʘʥʽʟʤ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʦʩʥʦʚʥʦʾ ʣʦʛʽʢʠ ʜʦʜʘʪʢʫ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʘʚʠʣʴʥʝ ʥʘʩʪʨʦʶʚʘʥʥʷ ʣʦʛʽʢʠ ʜʦʟʚʦʣʷʻ 

ʨʦʙʠʪʠ ʜʘʥʽ ʜʦʜʘʪʢʫ ʜʫʞʝ ʰʚʠʜʢʠʤʠ ʽ ʥʘʜʽʡʥʠʤʠ. 

MGF2 ʘʨʭ̔ʪʝʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʥʘʙʽʨ ʤʦʜʝʣʝʡ, ʷʢʽ ʨʦʙʣʷʪʴ ʟʘʧʠʪʠ ʘʙʦ 

ʽʥʰʠʤ ʯʠʥʦʤ ʧʝʨʝʜʘʶʪʴ ʜʘʥʽ ʽʥʰʠʤ ʤʦʜʝʣʷʤ. MGF2 ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʝʟʣʽʯʽ 

ʤʦʜʝʣʝʡ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʙʝʟʣʽʯ ʤʽʢʨʦʤʦʜʝʣʝʡ. 

MGF2 ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʛʨʘʬʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ API. ʇʦʜʽʙʥʘ ʘʨʭʽʪʝʢʪʫʨʘ 

ʜʦʟʚʦʣʷʻ ʤʘʪʠ ʙʝʟʣʽʯ ʟʘʣʝʞʥʦʩʪʝʡ ʫ ʧʨʦʝʢʪʽ ʽ ʰʚʠʜʢʦ ʧʝʨʝʤʠʢʘʪʠʩʷ ʤʽʞ ʥʠʤʠ. 

ʇʦʜʽʙʥʠʡ ʚʠʜ ʘʨʭʽʪʝʢʪʫʨʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʨʧʦʨʘʮʽʻʶ Facebook. ɼʘʥʠʡ 

ʬʨʝʡʤʚʦʨʢ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʜʦʜʘʪʢʽʚ ʟ ʙʽʣʴʰʠʤ ʯʠʩʣʦʤ ʦʙ'ʻʢʪʽʚ ʽ ʟʘʣʝʞʥʦʩʪʷʤʠ 

ʤʽʞ ʥʠʤʠ, ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʜʦʜʘʚʘʪʠ ʘʙʦ ʚʠʜʘʣʷʪʠ ʥʦʚʽ ʢʣʘʩʠ ʦʙ'ʻʢʪʽʚ. ɼʘʥʠʡ 

ʬʨʝʡʤʚʦʨʢ ʥʝ ʧʦʭʦʜʠʪʴ ʥʘ ʽʥʰʽ ʬʨʝʡʤʚʦʨʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʥʢʫ, ʚʦʣʦʜʽʶʯʠ 

ʛʦʣʦʚʥʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ: ʰʚʠʜʢʝ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʽ ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʬʨʝʡʤʚʦʨʢ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦ  ʁ ʛʦʪʦʚʠʡ ʢʘʨʢʘʩ ʜʣʷ 

ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʽ ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʜʦʜʘʪʢʽʚ ʙʫʜʴ-ʷʢʦʾ ʩʢʣʘʜʥʦʩʪʽ. ʈʦʟʨʦʙʢʘ 

ʥʘ ʜʘʥʦʤʫ ʬʨʝʡʤʚʦʨʢʫ ʥʝ ʚʠʤʘʛʘʻ ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ ʘʨʭʽʪʝʢʪʫʨʠ ʚʝʙʩʠʩʪʝʤ, ʘ 

ʚʠʤʘʛʘʻ ʚʽʜ ʨʦʟʨʦʙʥʠʢʘ ʣʠʰʝ ʧʦʚʝʨʭʥʝʚʠʭ ʟʥʘʥʴ ʩʝʨʝʜʦʚʠʱ ʨʦʟʨʦʙʢʠ ʽ ʚʤʽʥʥʷ 

ʚʯʠʪʠʩʷ. ɼʘʥʠʡ ʬʨʝʡʤʚʦʨʢ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʽ 

ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʟʥʘʯʥʦ ʧʦʢʨʘʱʘʪʴ ʩʠʩʪʝʤʫ ʽ 

ʟʥʠʟʷʪʴ ʚʠʪʨʘʪʠ ʥʘ ʥʝʾ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Observability and Security ï built on Elasticsearch. URL: https://www.elastic.co 

2. ACID. URL: https://www.wikiwand.com/uk/ACID 
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ʋɼʂ 004 

ʗʢʠʤʝʥʢʦ ɯ.ɸ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʘʚʛʦʨʦʜʥʷ ɻ.ɸ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺɿɸɭʄʆɿɺôʗɿʆʂ ʄɯɾ ʆɹʈɸɿɸʄʀ ʊɸ ʂʆʅʊɽʁʅɽʈɸʄʀ ʋ 

ʊɽʍʅʆʃʆɻɯɰ ʂʆʅʊɽʁʅɽʈʅʆɰ ɺɯʈʊʋɸʃɯɿɸʎɯɰ 

 

ʂʦʥʪʝʡʥʝʨʠ (containers) ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʟʘʩʦʙʠ ʽʥʢʘʧʩʫʣʷʮʽʾ ʧʨʦʛʨʘʤʠ ʨʘʟʦʤ ʟ 

ʡʦʛʦ ʟʘʣʝʞʥʦʩʪʷʤʠ. ʅʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʢʦʥʪʝʡʥʝʨʠ ʤʦʞʫʪʴ ʟʜʘʪʠʩʷ ʣʠʰʝ 

ʩʧʨʦʱʝʥʦʶ ʬʦʨʤʦʶ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ (virtual machines) ï ʷʢ ʽ ʚʽʨʪʫʘʣʴʥʘ 

ʤʘʰʠʥʘ, ʢʦʥʪʝʡʥʝʨ ʤʽʩʪʠʪʴ ʽʟʦʣʴʦʚʘʥʠʡ ʝʢʟʝʤʧʣʷʨ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ʆʉ), 

ʷʢʠʡ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʘʧʫʩʢʫ ʜʦʜʘʪʢʽʚ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʝʭʥʦʣʦʛʽʾ ʢʦʥʪʝʡʥʝʨʥʦʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʤʽʢʨʦʩʝʨʚʽʩʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʭʤʘʨʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʚ ʷʢʽʡ ʙʫʜʫʪʴ 

ʚʠʨʽʰʝʥʽ ʧʨʦʙʣʝʤʠ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʛʥʫʯʢʦʩʪʽ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ 

ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ. 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʽʩʥʫʻ ʢʽʣʴʢʘ ʪʠʧʽʚ ʬʦʨʤʘʪʽʚ ʢʦʥʪʝʡʥʝʨʽʚ, ʪʘʢʠʭ ʷʢ Docker, 

APPC ʪʘ LXD. ʂʦʥʪʝʡʥʝʨʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʦʯʘʣʘ ʩʪʘʥʜʘʨʪʠʟʫʚʘʪʠʩʷ ʟ 2015 ʨʦʢʫ ʚ 

Open Container Initiative (OCI) ï ʩʪʘʥʜʘʨʪʠ, ʨʦʟʨʦʙʣʝʥʽ ʢʦʤʧʘʥʽʻʶ Docker ʪʘ 

ʽʥʰʠʤʠ ʣʽʜʝʨʘʤʠ ʫ ʛʘʣʫʟʽ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʪʝʡʥʝʨʽʚ [1]. 

ʅʘʨʘʟʽ ʩʪʘʥʜʘʨʪʠ ʤʽʩʪʷʪʴ ʜʚʽ ʩʧʝʮʠʬʽʢʘʮʽʾ: 

- ʩʧʝʮʠʬʽʢʘʮʽʷ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ï ʦʧʠʩʫʻ, ʷʢ ʟʘʧʫʩʪʠʪʠ çʧʘʢʝʪ ʬʘʡʣʦʚʦʾ 

ʩʠʩʪʝʤʠè, ʷʢʠʡ ʨʦʟʧʘʢʦʚʘʥʠʡ ʥʘ ʜʠʩʢʫ; 

- ʩʧʝʮʠʬʽʢʘʮʽʷ ʦʙʨʘʟʽʚ. 

ʅʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʨʝʘʣʽʟʘʮʽʷ OCI ʟʘʚʘʥʪʘʞʫʻ ʦʙʨʘʟ OCI, ʘ ʧʦʪʽʤ ʨʦʟʧʘʢʦʚʫʻ 

ʮʝʡ ʦʙʨʘʟ ʫ ʥʘʙʽʨ ʬʘʡʣʦʚʦʾ ʩʠʩʪʝʤʠ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ OCI. 

ʑʦʙ ʟʨʦʟʫʤʽʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʦʙʨʘʟʘʤʠ ʽ ʢʦʥʪʝʡʥʝʨʘʤʠ, ʥʝʦʙʭʽʜʥʦ 

ʜʝʪʘʣʴʥʽʰʝ ʨʦʟʛʣʷʥʫʪʠ ʢʣʶʯʦʚʠʡ ʝʣʝʤʝʥʪ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ Docker, 

UFS (ʽʥʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʨʤʽʥ çʢʘʩʢʘʜʥʦ-ʦʙ'ʻʜʥʘʥʝ ʤʦʥʪʫʚʘʥʥʷè 

(unionmount)). ʌʘʡʣʦʚʽ ʩʠʩʪʝʤʠ ʟ ʢʘʩʢʘʜʥʦ-ʦʙ'ʻʜʥʘʥʠʤ ʤʦʥʪʫʚʘʥʥʷʤ ʜʦʟʚʦʣʷʶʪʴ 

ʧʽʜʢʣʶʯʘʪʠ ʢʽʣʴʢʘ ʬʘʡʣʦʚʠʭ ʩʠʩʪʝʤ ʟ ʧʝʨʝʢʨʠʪʪʷʤ (ʘʙʦ ʥʘʢʣʘʜʝʥʥʷʤ ʦʜʠʥ ʥʘ 

ʦʜʥʦʛʦ), ʧʨʠʯʦʤʫ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʚʦʥʠ ʚʠʛʣʷʜʘʪʠʤʫʪʴ ʷʢ ʦʜʥʘ ʬʘʡʣʦʚʘ ʩʠʩʪʝʤʘ. 

ʂʘʪʘʣʦʛʠ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʬʘʡʣʠ ʟ ʜʝʢʽʣʴʢʦʭ ʬʘʡʣʦʚʠʭ ʩʠʩʪʝʤ, ʘʣʝ ʷʢʱʦ ʜʚʦʤ 

ʬʘʡʣʘʤ ʪʦʯʥʦ ʚʽʜʧʦʚʽʜʘʻ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʰʣʷʭ, ʪʦ ʬʘʡʣ, ʟʤʦʥʪʦʚʘʥʠʡ ʦʩʪʘʥʥʽʤ, 

ʧʨʠʭʦʚʘʻ ʚʩʽ ʨʘʥʽʰʝ ʤʦʥʪʦʚʘʥʽ ʬʘʡʣʠ. 

ʆʙʨʘʟʠ Docker ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʨʽʚʥʽʚ (layers). ʂʦʞʝʥ ʨʽʚʝʥʴ ʻ 

ʟʘʭʠʱʝʥʦʶ ʚʽʜ ʟʘʧʠʩʫ ʬʘʡʣʦʚʦʶ ʩʠʩʪʝʤʦʶ. ɼʣʷ ʢʦʞʥʦʾ ʽʥʩʪʨʫʢʮʽʾ ʚ Dockerfile 

ʩʪʚʦʨʶʻʪʴʩʷ ʩʚʽʡ ʨʽʚʝʥʴ, ʷʢʠʡ ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʦʚʝʨʭ ʧʦʧʝʨʝʜʥʽʭ ʨʽʚʥʽʚ. ʇʽʜ ʯʘʩ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʙʨʘʟʫ ʚ ʢʦʥʪʝʡʥʝʨ (ʢʦʤʘʥʜʦʶ docker run ʘʙʦ docker create) 

ʤʝʭʘʥʽʟʤ Docker ʚʠʙʠʨʘʻ ʧʦʪʨʽʙʥʠʡ ʦʙʨʘʟ ʽ ʜʦʜʘʻ ʥʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʬʘʡʣʦʚʫ 
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ʩʠʩʪʝʤʫ ʟ ʤʦʞʣʠʚʽʩʪʶ ʟʘʧʠʩʫ (ʦʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʽʥʽʮʽʘʣʽʟʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʧʘʨʘʤʝʪʨʠ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʪʘʢʽ ʷʢ IP-ʘʜʨʝʩʘ, ʽʤ'ʷ, ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʪʘ ʦʙʤʝʞʝʥʥʷ) 

ʨʝʩʫʨʩʽʚ). ʆʩʢʽʣʴʢʠ ʥʝʧʦʪʨʽʙʥʽ ʨʽʚʥʽ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʶʪʴ ʨʦʟʤʽʨʠ ʦʙʨʘʟʽʚ (ʘ ʜʣʷ 

ʬʘʡʣʦʚʦʾ ʩʠʩʪʝʤʠ AUFS ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʨʦʛʠʡ ʣʽʤʽʪ, ʱʦ ʜʦʨʽʚʥʶʻ 127 ʨʽʚʥʷʤ), ʫ 

ʙʘʛʘʪʴʦʭ ʬʘʡʣʘʭ Dockerfile ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʩʧʨʦʙʫ ʤʽʥʽʤʽʟʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʽʚ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʧʠʩʫ ʜʝʢʽʣʴʢʦʭ ʢʦʤʘʥʜ Unix ʚ ʦʜʥʽʡ ʽʥʩʪʨʫʢʮʽʾ RUN. 

ʅʘ ʨʠʩ. 1 ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʽʟʦʣʷʮʽʷ ʧʦʚʝʨʭ ʬʘʡʣʦʚʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʨʽʚʥʷ ʷʜʨʘ, ʪʘʢʠʤʠ ʷʢ cgroups, ʧʨʦʩʪʦʨʫ ʽʤʝʥ ʽ ʮʝʡ ʬʘʢʪ ʟʨʦʙʠʚ 

docker ʪʘʢʦʶ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ. ʇʨʦʮʝʩʠ ʚ ʮʴʦʤʫ ʧʨʦʩʪʦʨʽ ʧʨʦʮʝʩʽʚ 

ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ, ʚʠʜʘʣʷʪʠ ʘʙʦ ʩʪʚʦʨʶʚʘʪʠ ʬʘʡʣʠ ʫ ʬʘʡʣʽ çʧʦʜʘʥʥʷ 

ʦʙ'ʻʜʥʘʥʥʷè, ʷʢʽ ʙʫʜʫʪʴ ʟʘʭʦʧʣʝʥʽ ʥʘ ʨʽʚʥʽ ʯʠʪʘʥʥʷ-ʟʘʧʠʩʫ. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʬʘʡʣʦʚʦʶ ʩʠʩʪʝʤʦʶ ʪʘ ʨʦʟʜʽʣʘʤʠ 

 

ɿʨʝʰʪʦʶ, ʱʦʙ ʟʚ'ʷʟʘʪʠ ʜʝʷʢʽ ʚʽʣʴʥʽ ʢʽʥʮʽ, ʤʠ ʧʦʚʠʥʥʽ ʚʠʟʥʘʯʠʪʠ ʰʘʨ ʦʙʨʘʟʫ. 

ɺʽʥ ʜʦʟʚʦʣʷʻ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʰʘʨ ï ʮʝ ʟʤʽʥʠ ʫ ʬʘʡʣʦʚʦʾ ʩʠʩʪʝʤʽ. ʄʝʪʘʜʘʥʽ ï ʮʝ 

ʜʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʰʘʨ, ʷʢʘ ʜʦʟʚʦʣʷʻ docker ʟʙʠʨʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʪʘ ʯʘʩ ʩʢʣʘʜʘʥʥʷ, ʘ ʪʘʢʦʞ ʽʻʨʘʨʭʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʙʘʪʴʢʽʚʩʴʢʠʡ 

ʰʘʨ. ʆʙʠʜʚʘ ʰʘʨʠ: ʯʠʪʘʥʥʷ ʪʘ ʯʠʪʘʥʥʷ-ʟʘʧʠʩʫ ï ʤʽʩʪʷʪʴ ʮʽ ʤʝʪʘʜʘʥʽ. 

ʂʨʽʤ ʪʦʛʦ, ʢʦʞʝʥ ʨʽʚʝʥʴ ʤʽʩʪʠʪʴ ʧʦʢʘʞʯʠʢ ʥʘ ʙʘʪʴʢʽʚʩʴʢʠʡ ʨʽʚʝʥʴ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ. ʗʢʱʦ ʰʘʨ ʥʝ ʚʢʘʟʫʻ ʥʘ ʙʘʪʴʢʽʚʩʴʢʠʡ ʰʘʨ, ʚʽʥ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʪʝʢʘ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʢʦʥʪʝʡʥʝʨʥʦʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʚʘʞʣʠʚʠʤ ʻ ʚʠʚʯʝʥʥʷ 

ʤʦʜʝʣ ̔ʭʤʘʨʥʦʾ ʧʣʘʪʬʦʨʤʠ ʪʘ ʘʥʘʣʽʟ ʚʟʘʻʤʦʜʽʾ ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ. ʇʽʩʣʷ 

ʯʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʤʽʢʨʦʩʝʨʚʽʩʽʚ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʨʪʫʘʣʽʟʘʮʽʶ ʥʘ ʨʽʚʥʽ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʯʠ ʢʦʥʪʝʡʥʝʨʠ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʋɼʂ 004 

ʗʩʴʢʦʚ ʅ.ɺ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʘʚʛʦʨʦʜʥʽʡ ɺ.ɺ., 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɯɻʈʀ ɿ ʄɸʊɽʄɸʊʀʏʅʆʖ ʄʆɼɽʃʃʖ 

 

ɹʽʣʴʰʽʩʪʴ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʽʛʦʨ ʚʢʣʶʯʘʶʪʴ ʦʜʥʫ ʘʙʦ ʢʽʣʴʢʘ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ. ʈʦʟʨʦʙʢʘ ʽʛʦʨ, ʫ ʷʢʠʭ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʩʢʣʘʜʦʚʘ ʽ ʻ 

ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʛʝʥʝʨʘʪʦʨʘ ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ (ɻʇɺʏ) [1] ʥʘ ʨʝʟʫʣʴʪʘʪʠ 

ʤʘʶʪʴ ʥʘʟʚʫ ̔ʛʦʨ ʟ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ.  

ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʽʛʦʨ ʟ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ, ʦʩʥʦʚʥʽ 

ʟʘʚʜʘʥʥʷ ʪʘ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʾʭ ʨʦʟʨʦʙʮʽ. 

ʗʢ ʧʨʘʚʠʣʦ, ʚ ʽʛʨʘʭ ʟ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʢʦʨʠʩʪʫʚʘʯ ʦʙʤʝʞʝʥʠʡ ʚʩʴʦʛʦ 

ʢʽʣʴʢʦʤʘ ʤʦʞʣʠʚʠʤʠ ʜʽʷʤʠ, ʘ ʢʝʨʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʢʦʤʧ'ʶʪʝʨʥʦʾ 

ʤʠʰʢʠ ʘʙʦ ʾʾ ʘʥʘʣʦʛʽʚ. ʂʘʨʢʘʩʦʤ ʛʨʠ ʥʘʟʠʚʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʴ ʚʩʽʭ ʧʦʜʽʡ ʪʘ ʾʭ 

ʧʨʠʯʠʥ ʙʝʟ ʧʨʠʚ'ʷʟʢʠ ʜʦ ʯʠʩʝʣ. ʂʘʨʢʘʩ ʛʨʠ ʟʘʜʘʻʪʴʩʷ ʧʨʘʚʠʣʘʤʠ. ʇʨʠʢʣʘʜʦʤ 

ʯʘʩʪʠʥʠ ʢʘʨʢʘʩʘ ʤʦʞʝ ʙʫʪʠ ʛʨʘʚʽʪʘʮʽʷ ʫ ʛʨʽ. 

ʏʠʩʣʦʚʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʯʠ ʯʠʩʣʦʚʠʤ ʨʽʰʝʥʥʷʤ ʥʘʟʠʚʘʻʪʴʩʷ ʦʜʥʘ ʢʦʥʢʨʝʪʥʘ 

ʨʝʘʣʽʟʘʮʽ ̫ ʢʘʨʢʘʩʫ ʛʨʠ. ɻʨʘ ʟ ʛʘʨʥʠʤ ʯʠʩʣʦʚʠʤ ʨʽʰʝʥʥʷʤ ʥʘʟʠʚʘʻʪʴʩʷ 

ʟʙʘʣʘʥʩʦʚʘʥʦʶ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʟ ʛʨʘʚʽʪʘʮʽʻʶ ʤʦʞʝ ʙʫʪʠ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ 

ʧʘʜʽʥʥʷ ʘʙʦ ʤʘʢʩʠʤʘʣʴʥʘ ʙʝʟʧʝʯʥʘ ʚʠʩʦʪʘ ʧʘʜʽʥʥʷ. ɹʽʣʴʰʽʩʪʴ ʛʨʘʚʮʽʚ ʥʘʟʚʫʪʴ ʛʨʫ 

ʟʙʘʣʘʥʩʦʚʘʥʦʶ, ʷʢʱʦ ʙʝʟʧʝʯʥʘ ʚʠʩʦʪʘ ʧʘʜʽʥʥʷ ʙʫʜʝ ʙʽʣʴʰʦʶ ʟʘ ʚʠʩʦʪʫ ʩʪʨʠʙʢʘ 

ʧʝʨʩʦʥʘʞʘ. 

ʄʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʛʨʠ ʻ ʩʫʢʫʧʥʽʩʪʴ ʨʽʚʥʷʥʴ, ʱʦ ʦʧʠʩʫʶʪʴ ʢʘʨʢʘʩ ʛʨʠ [2]. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʦʧʠʩʘʥʦʛʦ ʚʠʱʝ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʚʚʝʩʪʠ ʨʽʚʥʷʥʥʷ ʟʘʣʝʞʥʦʩʪʽ 

ʰʚʠʜʢʦʩʪʽ ʧʘʜʽʥʥʷ ʚʽʜ ʯʘʩʫ ʘʙʦ ʟʘʣʝʞʥʦʩʪʽ ʚʪʨʘʪʠ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʧʘʜʽʥʥʷ. 

ʉʪʘʥ ʛʨʠ ï ʮʝ ʥʘʙʽʨ ʜʠʥʘʤʽʯʥʠʭ ʚʥʫʪʨʽʰʥʴʦʽʛʨʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʧʦʚʥʽʩʪʶ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʦʤʝʥʪ ʫ ʛʨʽ. ɼʣʷ ʦʧʠʩʘʥʦʛʦ ʚʠʱʝ ʚʠʧʘʜʢʫ ʰʚʠʜʢʽʩʪʴ ʧʘʜʽʥʥʷ, 

ʧʨʠʩʢʦʨʝʥʥʷ ʽ ʚʠʩʦʪʘ ʛʨʘʚʮʷ ʚ ʜʝʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. 

ʉʪʨʘʪʝʛʽʻʶ ʛʨʠ ʥʘʟʠʚʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʴ ʨʽʰʝʥʴ ʪʘ ʫʤʦʚ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʷʢʘ 

ʤʘʢʩʠʤʽʟʫʻ ʨʝʟʫʣʴʪʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʫ ʛʨʽ. ɼʣʷ ʚʠʧʘʜʢʫ ʟ ʛʨʘʚʽʪʘʮʽʻʶ ï ʥʝ 

ʩʪʨʠʙʘʪʠ ʟ ʚʝʣʠʢʦʾ ʚʠʩʦʪʠ. 

ɯʛʨʦʚʘ ʧʦʜʽʷ ï ʮʝ ʷʚʠʱʝ ʫ ʛʨʽ, ʱʦ ʟʤʽʥʶʻ ʾʾ ʩʪʘʥ.  

ɼʽʷ ʛʨʘʚʮʷ ï ʮʝ ʽʛʨʦʚʘ ʧʦʜʽʷ, ʷʢʫ ʽʥʽʮʽʶʻ ʛʨʘʚʝʮʴ.  

ʉʪʘʪʠʩʪʠʢʘ ʛʨʠ ï ʮʝ ʯʠʩʝʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʛʨʦʚʠʭ ʧʦʜʽʡ ʟʘ ʧʝʚʥʠʡ ʤʦʤʝʥʪ 

ʯʘʩʫ ʘʙʦ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʜʽʡ ʛʨʘʚʮʷ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʟ ʛʨʘʚʽʪʘʮʽʻʶ ʩʪʘʪʠʩʪʠʯʥʠʤʠ 

ʜʘʥʠʤʠ ʤʦʞʝ ʙʫʪʠ ʢʽʣʴʢʽʩʪʴ ʩʪʨʠʙʢʽʚ ʟ ʨʽʟʥʠʭ ʚʠʩʦʪ ʟʘ ʦʜʥʫ ʛʦʜʠʥʫ. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ, ʱʦ ʧʦʚ'ʷʟʫʻ ʽʛʨʦʚʽ ʧʦʜʽʾ, ʩʪʘʥ ʛʨʠ, ʢʘʨʢʘʩ ʛʨʠ, 

ɻʇɺʏ ʪʘ ʯʠʩʣʦʚʫ ʨʝʘʣʽʟʘʮʽʶ. ʂʘʨʢʘʩ ʛʨʠ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ɻʇɺʏ ʽ ʯʠʩʣʦʚʫ 

ʨʝʘʣʽʟʘʮʽʶ, ʟʘʩʪʦʩʦʚʫʻ ɯʛʨʦʚʫ ʧʦʜʽʶ 1 ʜʦ ʉʪʘʥʫ 1 ʽ ʟʙʝʨʽʛʘʻ ʩʪʘʪʠʩʪʠʢʫ, ʚ 
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ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʥʘʨʦʜʞʫʻʪʴʩʷ ʉʪʘʥ 2 ʘʙʦ ɼʽʷ ʛʨʘʚʮʷ 1, ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʠʩʪʝʤʘ 

ʯʝʢʘʻ ʨʽʰʝʥʥʷ ʛʨʘʚʮʷ, ʘʙʦ ɯʛʨʦʚʫ ʧʦʜʽ ʁ2, ʷʢʘ ʨʘʟʦʤ ʟʽ ʉʪʘʥʦʤ 2 ʟʥʦʚʫ ʧʦʜʘʻʪʴʩʷ 

ʥʘ ʚʭʽʜ ʩʠʩʪʝʤʠ. 

ʆʜʥʽʻʶ ʽʟ ʧʨʦʙʣʝʤ ʩʪʚʦʨʝʥʥʷ ʽʛʦʨ ʽʟ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʻ ʥʝʜʦʩʪʘʪʥʷ 

ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʟʚ'ʷʟʢʫ ʩʫʪʥʦʩʪʝʡ 

ʋ ʭʦʜʽ ʨʦʟʨʦʙʢʠ ʽʛʦʨ ʟ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʧʝʨʝʜ ʨʦʟʨʦʙʥʠʢʦʤ ʩʪʦʷʪʴ ʪʘʢʽ 

ʟʘʚʜʘʥʥʷ: ʚʠʛʘʜʘʪʠ ʢʘʨʢʘʩ ʛʨʠ; ʚʠʛʘʜʘʪʠ ʚʠʤʦʛʠ ʜʣʷ ʯʠʩʣʦʚʦʾ ʨʝʘʣʽʟʘʮʽʾ; ʟʥʘʡʪʠ 

ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʜʣʷ ʢʘʨʢʘʩʫ; ʟʥʘʡʪʠ ʯʠʩʣʦʚʫ ʨʝʘʣʽʟʘʮʽʶ ʛʨʠ, ʷʢʘ ʙ 

ʟʘʜʦʚʦʣʴʥʷʣʘ ʚʠʤʦʛʘʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ; ʨʝʘʣʽʟʫʚʘʪʠ ʛʨʫ 

(ʨʝʘʣʽʟʫʚʘʪʠ ʢʘʨʢʘʩ ʪʘ ʧʽʜʩʪʘʚʠʪʠ ʟʥʘʯʝʥʥʷ ʚ ʢʘʨʢʘʩ ʽʟ ʟʥʘʡʜʝʥʦʾ ʯʠʩʣʦʚʦʾ 

ʨʝʘʣʽʟʘʮʽʾ); ʨʝʘʣʽʟʫʚʘʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʛʨʠ. 

ʆʩʥʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʽʛʦʨ ʟ ʤʘʪʝʤʘʪʠʯʥʦʶ 

ʤʦʜʝʣʣʶ, ʻ: 

- ʟʥʘʭʦʜʞʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʛʨʠ ʻ ʥʝʪʨʠʚʽʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʥʘʚʽʪʴ ʜʣʷ 

ʧʨʦʩʪʠʭ ʢʘʨʢʘʩʽʚ. ʊʘʢʦʞ ʩʢʣʘʜʥʽʩʪʴ ʟʥʘʭʦʜʞʝʥʥʷ ʤʦʜʝʣʽ ʟʙʽʣʴʰʫʻ ʚʘʨʪʽʩʪʴ ʥʘʚʽʪʴ 

ʥʝʚʝʣʠʢʦʾ ʟʤʽʥʠ ʢʘʨʢʘʩʫ ʛʨʠ; 

- ʩʢʣʘʜʥʽʩʪʴ ʟʥʘʭʦʜʞʝʥʥʷ ʯʠʩʣʦʚʦʾ ʨʝʘʣʽʟʘʮʽʾ ʛʨʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ, 

ʧʦʚ'ʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʛʨʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʝʟʣʽʯʯʶ ʨʽʚʥʷʥʴ ʽ 

ʩʘʤʘ ʯʠʩʣʦʚʘ ʨʝʘʣʽʟʘʮʽʷ, ʷʢ ʧʨʘʚʠʣʦ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʝʟʣʽʯʽ ʟʥʘʯʝʥʴ; 

- ʫ ʧʨʦʮʝʩʽ ʘʢʪʠʚʥʦʾ ʨʦʟʨʦʙʢʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʪʘ ʨʝʬʘʢʪʦʨʠʥʛ ʧʨʦʛʨʘʤʥʦʛʦ 

ʢʦʜʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʨʝʛʨʝʩʽʡʥʦʤʫ ʪʝʩʪʫʚʘʥʥʽ. ɿʜʽʡʩʥʠʪʠ 

ʧʦʜʽʙʥʝ ʪʝʩʪʫʚʘʥʥʷ ʟʚʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʫʞʝ ʩʢʣʘʜʥʦ ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʩʠʪʫʘʮʽʡ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʝʚʽʨʢʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Pseudorandom number generator. URL: https://en.wikipedia.org/wiki/ 

Pseudorandom_number_generator 
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ɸʢʽʤʦʚʘ ʅ.ʉ., 

ʢ.ʝ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʦʙʣʽʢʫ, ʘʫʜʠʪʫ ʪʘ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ɼʝʨʞʘʚʥʦʛʦ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʗʥʯʝʚʘ ʃ.ʄ., 

ʢ.ʝ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʦʙʣʽʢʫ, ʘʫʜʠʪʫ ʪʘ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ɼʝʨʞʘʚʥʦʛʦ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ʊɽʆʈɽʊʀʏʅɯ ʆʉʅʆɺʀ ʄʆɼɽʃʖɺɸʅʅʗ ʇʈʀ ɼʆʉʃɯɼɾɽʅʅɯ 

ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ 

 

ʄʦʜʝʣʶʚʘʥʥʷ, ʙʫʜʫʯʠ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʤʝʪʦʜʦʤ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ, 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʚʯʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʦʙôʻʢʪʫ (ʧʨʦʮʝʩʫ) ʫ ʚʠʛʣʷʜʽ ʩʪʚʦʨʝʥʥʷ 

ʩʫʢʫʧʥʦʩʪʽ ʤʦʜʝʣʝʡ, ʷʢʽ ʤʘʶʪʴ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʘ. ɽʢʦʥʦʤʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʚʽʜʪʚʦʨʝʥʥʷʤ ʝʢʦʥʦʤʽʯʥʠʭ 

ʦʙôʻʢʪʽʚ ʪʘ ʧʨʦʮʝʩʽʚ ʚ ʦʙʤʝʞʝʥʠʭ, ʤʘʣʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʬʦʨʤʘʭ ʪʘ ʰʪʫʯʥʦ 

ʩʪʚʦʨʝʥʠʭ ʫʤʦʚʘʭ.  

ʄʦʜʝʣʶʚʘʥʥʷ ʷʢ ʥʘʫʢʦʚʠʡ ʤʝʪʦʜ ʜʘʚʥʦ ʧʦʯʘʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʩʠʩʪʝʤʽ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʛʘʣʦʤ ʪʘ ʦʙʣʽʢʫ ʟʦʢʨʝʤʘ [1]. 

ɹʫʭʛʘʣʪʝʨʩʴʢʠʡ ʦʙʣʽʢ ʻ ʢʽʣʴʢʽʩʥʦʶ ʤʦʜʝʣʣʶ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɯʥʬʦʨʤʘʮʽʷ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ ʜʦʟʚʦʣʷʻ ʢʝʨʫʚʘʪʠ ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ 

ʧʨʦʮʝʩʘʤʠ. ɺʩʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ ʧʨʠʡʤʘʶʪʴʩʷ ʥʝ ʧʦ ʩʘʤʠʭ ʦʙôʻʢʪʘʭ ʽ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʩʦʙʘʭ ʪʘ ʾʭʥʽʭ ʜʞʝʨʝʣʘʭ, ʘ ʟʘ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʥʠʭ, ʷʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʫʭʛʘʣʪʝʨʩʴʢʠʤ ʦʙʣʽʢʦʤ 

ʄʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʚʠʨʽʰʝʥʥʷ ʤʝʪʦʜʠʯʥʠʭ 

ʧʠʪʘʥʴ ʽ ʧʨʦʙʣʝʤ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ, ʟʜʽʡʩʥʶʚʘʪʠ ʡʦʛʦ ʧʦʙʫʜʦʚʫ ʥʘ ʻʜʠʥʠʭ 

ʧʨʠʥʮʠʧʘʭ. ɺʦʥʦ ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʦʢʨʝʤʠʤʠ ʨʽʚʥʷʤʠ ʦʙʣʽʢʫ ʪʘ ʡʦʛʦ 

ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ, ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽ ʨʝʘʣʽʟʘʮʽʾ ʪʠʧʦʚʠʭ ʧʨʦʝʢʪʥʠʭ 

ʨʽʰʝʥʴ ʱʦʜʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʨʦʙʢʠ ʦʙʣʽʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ [2]. 

ʉʝʨʝʜ ʥʘʫʢʦʚʮʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʩʚʷʪʠʣʠ ʩʚʦʾ ʧʨʘʮʽ ʧʨʦʙʣʝʤʘʤ ʦʙʣʽʢʦʚʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʣʽʜ ʚʠʜʽʣʠʪʠ  ʧʨʦʬ. ʄ.ʅ. ʐʠʛʫʥ. ɺ ʩʚʦʾʡ ʤʦʥʦʛʨʘʬʽʾ  çʈʦʟʚʠʪʦʢ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ: ʪʝʦʨʽʷ ʽ ʤʝʪʦʜʦʣʦʛʽʷè [3]  ʘʚʪʦʨ 

ʧʽʜʥʷʚ ʧʨʦʙʣʝʤʠ ʱʦʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʨʦʣʽ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʭʛʘʣ-

ʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ ʥʘ ʤʘʢʨʦ- ʽ ʤʘʢʨʦʨʽʚʥʷʭ.  

ʄʦʜʝʣʶʚʘʥʥʷ ʦʙʣʽʢʦʚʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʦʭʦʧʣʶʻ ʚʠʨʽʰʝʥʥʷ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʧʠʪʘʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʘ ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʧʦʣʷʛʘʻ ʫ ʧʦʙʫʜʦʚʽ ʤʦʜʝʣʽ ʦʙʣʽʢʦʚʦʾ ʩʠʩʪʝʤʠ. 

ʉʣʦʚʦ çʩʠʩʪʝʤʘè ʧʦʭʦʜʠʪʴ ʚʽʜ ʛʨʝʮʴʢʦʛʦ systema, ʱʦ ʦʟʥʘʯʘʻ ʩʫʢʫʧʥʽʩʪʴ 

ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ ʪʘ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʽ 

ʫʪʚʦʨʶʶʪʴ ʧʝʚʥʫ ʮʽʣʽʩʥʽʩʪʴ, ʻʜʥʽʩʪʴ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʜʥʝ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʤʽʩʮʴ ʚ ʝʢʦʥʦʤʽʯʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ 

ʩʠʩʪʝʤʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘʡʤʘʻ ʩʠʩʪʝʤʘ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ ʟʙʦʨʫ, ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʦʙʨʦʙʢʠ ʦʙʣʽʢʦʚʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʜʣʷ ʩʢʣʘʜʘʥʥʷ 

ʟʚʽʪʥʦʩʪʽ ʟ ʤʝʪʦʶ ʧʨʠʡʥʷʪʪʷ ʝʢʦʥʦʤʽʯʥʠʭ ʨʽʰʝʥʴ. 
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʜʝʷʢʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʧʦʥʷʪʪʷ çʩʠʩʪʝʤʘè ʧʨʘʢʪʠʯʥʦ 

ʟʙʣʠʞʫʻʪʴʩʷ ʟ ʧʦʥʷʪʪʷʤ çʤʦʜʝʣʴè ʽ ʮʽ ʜʚʘ ʪʝʨʤʽʥʠ ʚʞʠʚʘʶʪʴʩʷ ʷʢ ʚʟʘʻʤʦʟʘʤʽʥʥʽ. 

ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʻ ʪʝʥʜʝʥʮʽʷ ʧʝʨʝʭʦʜʫ ʚʽʜ ʝʧʦʭʠ ʘʣʛʦʨʠʪʤʫ ʜʦ ʝʧʦʭʠ 

ʤʦʜʝʣʽ. ʅʘ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʠʰʝ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʬʦʨʤʠ ʧʦʜʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʝʢʨʘʥʽ ʤʦʥʽʪʦʨʘ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʦʾ ʟʨʫʯʥʦʩʪʽ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʘ. ɸʣʛʦʨʠʪʤ ʚʠʟʥʘʯʘʻ "ʷʢ ʪʨʝʙʘ ʦʙʯʠʩʣʠʪʠ", ʘ ʤʦʜʝʣʴ ʚʠʟʥʘʯʘʻ "ʱʦ 

ʪʨʝʙʘ ʦʙʯʠʩʣʠʪʠ". ʍʦʯʘ ʥʝ ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ ʮʠʭ ʜʚʦʭ ʩʢʣʘʜʦʚʠʭ, ʤʦʜʝʣʽ 

ʚʽʜʪʽʩʥʷʶʪʴ ʘʣʛʦʨʠʪʤ, ʧʝʨʝʪʚʦʨʶʶʯʠʩʴ ʟ ʧʘʩʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʥʘ 

ʘʢʪʠʚʥʽ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ ʥʘʢʦʧʠʯʫʚʘʪʠ, ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʪʘ ʟʙʝʨʽʛʘʪʠ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʩʪʚʦʨʶʶʯʠ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʾʭ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘ ʧʘʨʘʤʝʪʨʠ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʽʜ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʦʙôʻʢʪ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʷʢ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ, ʪʘʢ ʽ  ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ. ɽʢʦʥʦʤʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʚʽʜʪʚʦʨʝʥʥʷʤ 

ʝʢʦʥʦʤʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʧʨʦʮʝʩʽʚ ʚ ʦʙʤʝʞʝʥʠʭ, ʤʘʣʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʬʦʨʤʘʭ ʪʘ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʫʤʦʚʘʭ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ 

ʦʙʣʽʢʫ ʧʦʣʷʛʘʻ ʫ ʚʽʜʦʙʨʘʞʝʥʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʝʪʘʧʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʙʣʽʢʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʜʦ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʤʦʜʝʣʽ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʨʝʟʫʣʴʪʘʪ 

ʦʙʣʽʢʦʚʦʛʦ ʧʨʦʮʝʩʫ. ʆʪʞʝ, ʙʫʭʛʘʣʪʝʨʩʴʢʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟ ʙʝʟʣʽʯʽ 

ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʚʠʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʦʙʣʽʢʦʚʦʛʦ ʧʨʦʮʝʩʫ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʘʩʰʪʘʙʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʽʥʘʥʩʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ [1]. 

ʉʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʷʻ ʟʨʦʟʫʤʽʪʠ ʩʪʨʫʢʪʫʨʫ ʪʘ 

ʚʟʘʻʤʦʜʽʶ ʦʙôʻʢʪʘ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʚʽʪʦʤ (ʨʦʟʫʤʽʥʥʷ), ʥʘʚʯʠʪʠʩʷ ʚʠʟʥʘʯʘʪʠ 

ʥʘʡʢʨʘʱʽ ʩʧʦʩʦʙʠ ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʦʤ (ʫʧʨʘʚʣʽʥʥʷ), ʘ ʪʘʢʦʞ ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʥʘ ʦʙôʻʢʪ (ʧʨʦʛʥʦʟʫʚʘʥʥʷ). ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʚʦʨʝʥʥʷ ʩʫʢʫʧʥʦʩʪʽ 

ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʠʪʴ ʚʠʙʨʘʪʠ ʟ ʥʠʭ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʫ ʤʦʜʝʣʴ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ 

ʥʘʡʢʨʘʱʠʡ ʨʝʟʫʣʴʪʘʪ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʽʩʥʫʶʯʽ ʧʦʥʷʪʪʷ, ʤʠ ʚʠʟʥʘʯʘʻʤʦ ʤʦʜʝʣʴ ʷʢ ʘʥʘʣʦʛ ʦʙôʻʢʪʘ 

(ʧʨʦʮʝʩʫ), ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ  ʚʽʜʦʤʦʩʪʽ ʧʨʦ çʦʨʠʛʽʥʘʣè ʚ ʧʨʦʮʝʩʽ ʡʦʛʦ  

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʉʠʩʪʝʤʘʪʠʟʫʚʘʚʰʠ ʚʠʜʠ ʤʦʜʝʣʝʡ, ʤʠ ʚʠʜʽʣʠʣʠ ʪʨʠ ʝʪʘʧʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ, ʣʦʛʽʯʥʠʭ ʪʘ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʤʦʜʝʣʝʡ. 

ʋʟʘʛʘʣʴʥʠʚʰʠ ʜʫʤʢʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ, ʘʢʮʝʥʪʫʻʤʦ ʫʚʘʛʫ ʥʘ ʪʦʤʫ, ʱʦ 

ʢʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʛʨʦʚʘʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʨʝʜʤʝʪʥʫ 

ʦʙʣʘʩʪʴ ʽ ʤʘʻ ʩʣʘʙʦ ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ. ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʚʽʜʦʙʨʘʞʘʻ 

ʜʘʥʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʷʢ ʩʫʢʫʧʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʙôʻʢʪʽʚ, ʢʦʞʝʥ ʽʟ ʷʢʠʭ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʣʦʛʽʯʥʦ ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ ʨʝʢʚʽʟʠʪʽʚ ʽ ʟʚôʷʟʢʽʚ ʟ-

ʧʦʤʽʞ ʥʠʭ. ʆʙôʻʢʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʩʪʘʻ 

ʥʘʦʯʥʦʶ ʾʭʥʷ ʽʻʨʘʨʭʽʯʥʘ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʽ ʨʽʚʝʥʴ ʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ.  
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ʃʦʛʽʯʥʘ ʤʦʜʝʣʴ ʬʦʨʤʫʻʪʴʩʷ ʟ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʰʣʷʭʦʤ ʚʠʜʽʣʝʥʥʷ ʢʦʥʢʨʝʪʥʦʾ 

ʯʘʩʪʠʥʠ, ʾʾ ʜʝʪʘʣʽʟʘʮʽʾ ʪʘ ʬʦʨʤʘʣʽʟʘʮʽʾ. ʃʦʛʽʯʥʘ ʤʦʜʝʣʴ, ʱʦ ʬʦʨʤʘʣʽʟʫʻ ʚʟʘʻʤʦʟʚôʷʟʢʠ 

ʫ ʚʠʜʽʣʝʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʛʘʣʫʟʽ ʤʦʚʦʶ ʤʘʪʝʤʘʪʠʢʠ, ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʦʶ 

ʤʦʜʝʣʣʶ. ɿ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘʢʘ ʤʦʜʝʣʴ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ 

ʘʣʛʦʨʠʪʤʽʯʥʫ, ʱʦ ʟʘʜʘʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ, ʚʢʣʘʜʝʥʠʭ ʫ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ. 

ʅʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʤʦʜʝʣʽ ʩʪʚʦʨʶʻʪʴʩʷ ʢʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ, ʱʦ ʻ ʪʽʻʶ ʞ 

ʘʣʛʦʨʠʪʤʽʯʥʦʶ ʤʦʜʝʣʣʶ, ʘʣʝ ʪʽʣʴʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤ ʻ ʧʨʝʜʤʝʪʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʇʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪʴ ʻ ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦʜʽʶʯʠʭ ʦʙôʻʢʪʽʚ, ʷʢʽ ʥʘʜʽʣʝʥʽ ʧʝʚʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʥʘʧʨʠʢʣʘʜ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ. ʆʙôʻʢʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʛʨʫʧʫʶʪʴʩʷ ʚ ʪʨʠ ʪʠʧʠ: ʧʨʝʜʤʝʪʠ ʧʨʘʮʽ (ʽʥʬʦʨʤʘʮʽʷ), ʟʘʩʦʙʠ ʚʠʨʦʙʥʠʮʪʚʘ (ʟʘʩʦʙʠ, 

ʤʝʪʦʜʠ ʪʘ ʩʧʦʩʦʙʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ) ʪʘ ʚʠʢʦʥʘʚʮʽ (ʧʝʨʩʦʥʘʣ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʮʝʩ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʷʚʥʽ ʟʘʩʦʙʠ). 

ʄʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ (ʄʇʆ) ʤʦʞʥʘ  ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʧʝʨʝʪʠʥʫ ʪʘʢʠʭ 

ʤʥʦʞʠʥ: 

                                         ʄʇʆ = {S,X,R,F}, (1) 

ʜʝ S- ʩʣʦʚʥʠʢ ʧʦʥʷʪʴ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ; ʍ- ʙʝʟʣʽʯ ʜʘʥʠʭ; R - ʙʝʟʣʽʯ ʟʚôʷʟʢʽʚ ʟʘ 

ʚʠʟʥʘʯʝʥʥʷʤ; F- ʙʝʟʣʽʯ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʚôʷʟʢʽʚ. 

ɼʣʷ i-ʡ ʢʦʤʧʦʥʝʥʪʠ,  ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʨʦʟʧʦʜʽʣʝʥʦʾ ʩʠʩʪʝʤʠ, ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʘʪʴʩʷ ʷʢ ʦʙôʻʜʥʘʥʥʷ ʧʽʜʤʥʦʞʠʥ: 

                                          MʇOi={Si, X i,Ri, Fi}  (2) 

ʜʝ ʍi, Ri Fi - ʚʽʜʧʦʚʽʜʥʽ  ʧʽʜʤʥʦʞʠʥʠ X,R,F. 

ʄʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʚʽʜʪʚʦʨʶʻ ʦʩʥʦʚʥʽ ʛʝʦʤʝʪʨʠʯʥʽ, ʬʽʟʠʯʥʽ, ʜʠʥʘʤʽʯʥʽ 

ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʦʨʠʛʽʥʘʣʫè. ɼʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʟʚʦʣʷʶʪʴ 

ʩʢʦʥʩʪʨʫʶʚʘʪʠ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, ʚʽʜʦʙʨʘʟʠʚʰʠ ʾʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʦʨʤʫʣ, ʪʘʙʣʠʮʴ, ʛʨʘʬʽʢʽʚ, ʯʠʩʣʦʚʠʭ ʧʨʠʢʣʘʜʽʚ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʦʙôʻʢʪʦʤ 

ʨʦʟʛʣʷʜʫ ʻ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʪʦ ʡʦʛʦ ʧʨʝʜʤʝʪʥʦʶ ʦʙʣʘʩʪʶ ʙʫʜʝ ʙʝʟʣʽʯ ʡʦʛʦ 

ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʩʠʩʪʝʤʘ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ ʦʙʤʝʞʝʥʘ ʧʨʝʜʤʝʪʥʦʶ ʛʘʣʫʟʟʶ, ʦʧʝʨʘʪʠʚʥʦ 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʝʨʽʚʥʠʮʪʚʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʙʣʽʢʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʜʣʷ ʫʭʚʘʣʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 
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ʋɼʂ 656.6 

ɹʦʥʷʨ ʉ.ʄ.,  

ʜ.ʝ.ʥ., ʧʨʦʬʝʩʦʨ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, 

ʤ.ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ɻʦʣʫʙʝʥʢʦ ʆ.ɯ.,  

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʈɽʂʆʄɽʅɼɸʎɯɰ ʇʆ ʆʇʊʀʄɯɿɸʎɯɰ ʆʇɽʈɸʎɯʁ ɺ ʃɸʅʎʖɻɸʍ 

ʇʆʉʊɸʏɸʅʅʗ 

ʈʦʣʴ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʛʦʤ ʧʦʩʪʘʚʦʢ (SCMS) ʫ ʩʚʽʪʽ ʧʦʣʷʛʘʻ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʧʦʪʦʢʦʤ ʪʦʚʘʨʽʚ, ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʛʨʦʰʝʡ ʚʽʜ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʩʠʨʦʚʠʥʠ 

ʜʦ ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʯʘ, ʛʘʨʘʥʪʫʶʯʠ, ʱʦ ʧʦʪʨʽʙʥʽ ʧʨʦʜʫʢʪʠ ʙʫʜʫʪʴ ʜʦʩʪʫʧʥʽ ʚ 

ʧʦʪʨʽʙʥʠʡ ʯʘʩ ʽ ʚ ʧʦʪʨʽʙʥʦʤʫ ʤʽʩʮʽ ʪʘ ʟʘ ʚʽʜʧʦʚʽʜʥʫ ʮʽʥʫ. SCMS ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ 

ʫʩʧʽʭʫ ʙʽʟʥʝʩʫ. SCMS ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʚ ʦʧʪʠʤʽʟʘʮʽʾ ʦʧʝʨʘʮʽʡ ʣʘʥʮʶʛʘ 

ʧʦʩʪʘʯʘʥʥʷ, ʟʥʠʞʝʥʥʽ ʚʠʪʨʘʪ ʽ ʧʽʜʚʠʱʝʥʥʽ ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ.  

ɿʘʙʝʟʧʝʯʫʶʯʠ ʚʠʜʠʤʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʚ ʣʘʥʮʶʟʽ ʧʦʩʪʘʚʦʢ, ʷʢ-ʦʪ ʨʽʚʥʽ ʟʘʧʘʩʽʚ, 

ʛʨʘʬʽʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʩʪʘʪʫʩ ʚʽʜʧʨʘʚʣʝʥʥʷ, SCMS ʜʦʧʦʤʘʛʘʻ ʦʨʛʘʥʽʟʘʮʽʷʤ 

ʢʝʨʫʚʘʪʠ ʩʚʦʾʤʠ ʨʝʩʫʨʩʘʤʠ, ʟʤʝʥʰʫʚʘʪʠ ʚʽʜʭʦʜʠ ʪʘ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʨʽʰʝʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʽʰʝ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʪʘ 

ʢʣʽʻʥʪʘʤʠ, ʧʦʢʨʘʱʫʶʯʠ ʢʦʤʫʥʽʢʘʮʽʶ ʪʘ ʙʫʜʫʶʯʠ ʤʽʮʥʽʰʽ ʩʪʦʩʫʥʢʠ [1]. 

ʆʢʨʽʤ ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʚʩʷʢʜʝʥʥʠʭ ʦʧʝʨʘʮʽʡ, SCMS ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʟʥʘʯʠʪʠ 

ʪʘ ʢʝʨʫʚʘʪʠ ʨʠʟʠʢʘʤʠ ʚ ʣʘʥʮʶʞʢʫ ʧʦʩʪʘʯʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʚʽʜʩʪʝʞʫʶʯʠ ʨʽʚʝʥʴ 

ʟʘʧʘʩʽʚ ʽ ʟʙʦʾ ʚ ʣʘʥʮʶʞʢʫ ʧʦʩʪʘʯʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠ ʧʦʪʝʥʮʽʡʥʠʡ 

ʜʝʬʽʮʠʪ ʽ ʚʞʠʪʠ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʧʦʤôʷʢʰʝʥʥʷ ʚʧʣʠʚʫ. SCMS ʪʘʢʦʞ 

ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʦʨʛʘʥʽʟʘʮʽʷʤ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʽ ʛʘʣʫʟʝʚʠʭ 

ʩʪʘʥʜʘʨʪʽʚ, ʪʘʢʠʭ ʷʢ ʝʢʦʣʦʛʽʯʥʽ ʥʦʨʤʠ, ʩʪʘʥʜʘʨʪʠ ʧʨʘʮʽ ʪʘ ʚʠʤʦʛʠ ʙʝʟʧʝʢʠ 

ʧʨʦʜʫʢʮʽʾ. ɿʘʛʘʣʦʤ, ʨʦʣʴ SCMS ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʦʨʛʘʥʽʟʘʮʽʷʤ 

ʧʨʘʮʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʰʝ, ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʪʘ ʥʘʜʘʚʘʪʠ ʢʣʽʻʥʪʘʤ ʚʠʩʦʢʦʷʢʽʩʥʽ 

ʧʨʦʜʫʢʪʠ [2]. ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʩʢʣʘʜʥʦʩʪʽ ʛʣʦʙʘʣʴʥʠʭ ʣʘʥʮʶʞʢʽʚ ʧʦʩʪʘʯʘʥʥʷ SCMS 

ʩʪʘʚ ʢʣʶʯʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʙʽʟʥʝʩʫ, ʱʦʙ ʟʘʣʠʰʘʪʠʩʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʪʘ ʚʽʜʧʦʚʽʜʘʪʠ ʦʯʽʢʫʚʘʥʥʷʤ ʢʣʽʻʥʪʽʚ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ.  

ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʪʨʽʙʥʦ ʨʦʟʫʤʽʥʥʷ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ 

SCMS, ʚʢʣʶʯʘʶʯʠ ʩʠʩʪʝʤʠ ʧʣʘʥʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ (ERP), ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ (TMS), ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʘʤʠ (WMS) ʪʘ 

ʽʥʰʽ ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ ʙʣʦʢʯʝʡʥ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ (AI), ʽ ʤʘʰʠʥʥʝ 

ʥʘʚʯʘʥʥʷ (ML). ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʩʪʨʘʪʝʛʽʾ ʪʘ ʤʝʪʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʚʦʢ, ʚʢʣʶʯʘʶʯʠ ʧʣʘʥʫʚʘʥʥʷ ʧʦʧʠʪʫ, ʫʧʨʘʚʣʽʥʥʷ 

ʟʘʧʘʩʘʤʠ, ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʥʦʩʠʥʘʤʠ ʟ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʩʪʨʘʪʝʛʽʾ ʪʘ ʧʨʠʡʦʤʠ, ʷʢʽ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʩʚʦʾʭ ʦʧʝʨʘʮʽʡ ʫ ʣʘʥʮʶʟʽ ʧʦʩʪʘʚʦʢ: 

1. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ. ʊʦʯʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ 

ʢʣʽʻʥʪʽʚ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʟʘʧʘʩʽʚ ʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʧʦʪʨʽʙʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʧʦʪʨʽʙʥʠʡ ʯʘʩ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 
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ʧʝʨʝʜʦʚʽ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʪʘʢʽ ʷʢ ʧʨʦʛʥʦʟʥʘ ʘʥʘʣʽʪʠʢʘ ʪʘ ʤʘʰʠʥʥʝ 

ʥʘʚʯʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʫʪʴ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ ʪʘ 

ʟʤʝʥʰʠʪʠ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʣʘʥʮʶʞʢʘ ʧʦʩʪʘʚʦʢ. 

2. ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʝʢʦʥʦʤʽʾ. ʇʨʠʥʮʠʧʠ ʝʢʦʥʦʤʽʾ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ 

ʫʩʫʥʝʥʥʽ ʚʽʜʭʦʜʽʚ ʽ ʧʦʢʨʘʱʝʥʥʽ ʧʨʦʮʝʩʫ. ɿʤʝʥʰʫʶʯʠ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʥʝ 

ʤʘʶʪʴ ʜʦʜʘʥʦʾ ʚʘʨʪʦʩʪʽ, ʽ ʦʧʪʠʤʽʟʫʶʯʠ ʧʦʪʽʢ ʪʦʚʘʨʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʾ, ʦʨʛʘʥʽʟʘʮʽʾ 

ʤʦʞʫʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ 

ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ. 

3. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʘʤʠ ʟ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ. 

ʇʽʜʪʨʠʤʢʘ ʤʽʮʥʠʭ ʚʽʜʥʦʩʠʥ ʽʟ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʦʨʛʘʥʽʟʘʮʽʷʤ 

ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ, ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʽ ʧʽʜʚʠʱʠʪʠ ʛʥʫʯʢʽʩʪʴ ʣʘʥʮʶʞʢʘ ʧʦʩʪʘʚʦʢ. 

ʊʽʩʥʦ ʩʧʽʚʧʨʘʮʶʶʯʠ ʟ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʪʘ ʦʙʤʽʥʶʶʯʠʩʴ ʽʥʬʦʨʤʘʮʽʻʶ, 

ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʫʪʴ ʢʨʘʱʝ ʢʝʨʫʚʘʪʠ ʨʠʟʠʢʘʤʠ ʚ ʣʘʥʮʶʟʽ ʧʦʩʪʘʚʦʢ ʽ ʰʚʠʜʢʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʨʠʥʢʦʚʠʭ ʫʤʦʚ. 

4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʾ. ʇʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʽ ʙʣʦʢʯʝʡʥ, ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʦʨʛʘʥʽʟʘʮʽʷʤ 

ʧʦʢʨʘʱʠʪʠ ʚʠʜʠʤʽʩʪʴ ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʥʷ, ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʽ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʦʤ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʽ ʧʽʜʚʠʱʠʪʠ 

ʪʦʯʥʽʩʪʴ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ, ʪʦʜʽ ʷʢ ʙʣʦʢʯʝʡʥ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʦʨʛʘʥʽʟʘʮʽʷʤ 

ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʨʦʜʫʢʪʠ ʪʘ ʛʘʨʘʥʪʫʚʘʪʠ ʩʧʨʘʚʞʥʽʩʪʴ. 

5. ʆʧʪʠʤʽʟʘʮʽʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʣʦʛʽʩʪʠʢʠ. ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʣʦʛʽʩʪʠʢʘ 

ʩʪʘʥʦʚʣʷʪʴ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʚʠʪʨʘʪ ʫ ʣʘʥʮʶʞʢʫ ʧʦʩʪʘʚʦʢ. ʆʧʪʠʤʽʟʫʶʯʠ 

ʤʘʨʰʨʫʪʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʩʢʦʨʦʯʫʶʯʠ ʯʘʩ ʜʦʩʪʘʚʢʠ ʪʘ ʧʦʢʨʘʱʫʶʯʠ ʪʦʯʥʽʩʪʴ 

ʜʦʩʪʘʚʢʠ, ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʫʪʴ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ 

ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ. 

6. ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʨʦʟʨʦʙʢʘ ʪʘ ʚʽʜʩʪʝʞʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʦʨʛʘʥʽʟʘʮʽʷʤ ʚʠʟʥʘʯʠʪʠ ʩʬʝʨʠ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʧʦʢʨʘʱʝʥʥʷ, ʽ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʨʦʛʨʝʩ ʫ ʥʘʧʨʷʤʢʫ ʦʧʪʠʤʽʟʘʮʽʾ 

ʣʘʥʮʶʞʢʘ ʧʦʩʪʘʚʦʢ. ʊʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʰʚʠʜʢʽʩʪʴ ʜʦʩʪʘʚʢʠ ʚʯʘʩʥʦ, ʦʙʦʨʦʪʥʽʩʪʴ 

ʟʘʧʘʩʽʚ ʽ ʪʦʯʥʽʩʪʴ ʟʘʤʦʚʣʝʥʴ, ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʣʘʥʮʶʞʢʘ ʧʦʩʪʘʚʦʢ. 

ɺʧʨʦʚʘʜʞʫʶʯʠ ʮʽ ʩʪʨʘʪʝʛʽʾ ʪʘ ʤʝʪʦʜʠ, ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʥʷ, ʟʘʦʱʘʜʠʪʠ ʢʦʰʪʠ ʪʘ ʟʘʜʦʚʦʣʴʥʠʪʠ ʢʣʽʻʥʪʽʚ. 

ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʦʧʪʠʤʽʟʘʮʽʷ ʦʧʝʨʘʮʽʡ ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʥʷ ʻ ʧʦʩʪʽʡʥʠʤ 

ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʤʽʥʣʠʚʠʭ 

ʨʠʥʢʦʚʠʭ ʫʤʦʚ. 
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ɻʦʣʫʙʝʥʢʦ ʆ.ɯ.,  

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʄʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʘʢʘʜʝʤʽʢʘ 

ʖʨʽʷ ɹʫʛʘʷ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʇʽʜʤʦʛʠʣʴʥʠʡ ʆ.ʆ.,  

ʘʩʧʽʨʘʥʪ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʉʊɸʅɼɸʈʊʀɿɸʎɯʗ ɼɸʅʀʍ ʌɯʅɸʅʉʆɺʀʍ ʏɸʉʆɺʀʍ ʈʗɼɯɺ ɼʃʗ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɺ ʇʈʆʎɽʉɯ ʅɸɺʏɸʅʅʗ ʅɽʁʈʆʅʅʆɰ ʄɽʈɽɾɯ 

ʌʽʥʘʥʩʦʚʽ ʜʘʥʽ ʯʘʩʪʦ ʩʢʣʘʜʥʽ ʪʘ ʟ ʥʠʤʠ ʚʘʞʢʦ ʧʨʘʮʶʚʘʪʠ, ʘʣʝ ʚʦʥʠ ʪʘʢʦʞ 

ʤʦʞʫʪʴ ʙʫʪʠ ʜʫʞʝ ʮʽʥʥʠʤʠ ʜʣʷ ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʆʜʥʘʢ 

ʧʝʨʰ ʥʽʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʽʥʘʥʩʦʚʽ ʜʘʥʽ ʜʣʷ ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʽ, ʚʘʤ ʧʦʪʨʽʙʥʦ 

ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʠʪʠ ʪʘ ʩʪʘʥʜʘʨʪʠʟʫʚʘʪʠ ʾʭ, ʱʦʙ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʚʦʥʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʬʦʨʤʘʪʽ, ʷʢʠʡ ʣʝʛʢʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʘʣʛʦʨʠʪʤʦʤ ML [1]. 

ʆʜʥʠʤ ʽʟ ʧʦʰʠʨʝʥʠʭ ʩʧʦʩʦʙʽʚ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʬʽʥʘʥʩʦʚʠʭ ʜʘʥʠʭ ʜʣʷ ML ʻ 

ʥʦʨʤʘʣʽʟʘʮʽʷ. ʅʦʨʤʘʣʽʟʘʮʽʷ ï ʮʝ ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʢʦʨʠʛʫʻ ʟʥʘʯʝʥʥʷ ʚ 

ʥʘʙʦʨʽ ʜʘʥʠʭ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ, ʧʦʣʝʛʰʫʶʯʠ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʟʤʽʥʥʠʭ. 

ʅʦʨʤʘʣʽʟʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʥʽʤʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʪʘ ʜʽʣʝʥʥʷ ʥʘ 

ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ, ʷʢʝ ʮʝʥʪʨʫʻ ʜʘʥʽ ʥʘʚʢʦʣʦ ʥʫʣʷ ʪʘ ʤʘʩʰʪʘʙʫʻ ʾʭ ʜʦ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʦʜʠʥʠʮʽ.  

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʠ ʧʨʘʮʶʻʪʝ ʟ ʥʘʙʦʨʦʤ ʜʘʥʠʭ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʢʽʣʴʢʘ 

ʬʽʥʘʥʩʦʚʠʭ ʟʤʽʥʥʠʭ, ʪʘʢʠʭ ʷʢ ʜʦʭʽʜ, ʚʠʪʨʘʪʠ ʪʘ ʧʨʠʙʫʪʦʢ, ʢʦʞʥʘ ʟ ʮʠʭ ʟʤʽʥʥʠʭ 

ʤʦʞʝ ʤʘʪʠ ʽʥʰʠʡ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ. ʅʦʨʤʘʣʽʟʫʚʘʚʰʠ ʜʘʥʽ, ʚʠ ʤʦʞʝʪʝ 

ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʢʦʞʥʘ ʟʤʽʥʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʥʦʤʫ ʤʘʩʰʪʘʙʽ, ʱʦ ʧʦʣʝʛʰʫʻ ʾʭ 

ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʦʙôʻʜʥʘʥʥʷ ʫ ʚʘʰʽʡ ʤʦʜʝʣʽ ML. ʑʝ ʦʜʠʥ ʩʧʦʩʽʙ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʬʽʥʘʥʩʦʚʠʭ ʜʘʥʠʭ ʜʣʷ ML ï ʮʝ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʬʫʥʢʮʽʡ. ʄʘʩʰʪʘʙʫʚʘʥʥʷ ʦʟʥʘʢ 

ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʤʽʥʥʠʭ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʦʥʠ ʤʘʣʠ ʧʦʜʽʙʥʠʡ 

ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ. ʎʝ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟʽ ʟʤʽʥʥʠʤʠ, ʷʢʽ ʤʘʶʪʴ 

ʜʫʞʝ ʨʽʟʥʽ ʤʘʩʰʪʘʙʠ, ʦʩʢʽʣʴʢʠ ʮʝ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʚʠʢʠʜʽʚ ʽ 

ʧʦʢʨʘʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʦʜʝʣʽ ML. 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʬʫʥʢʮʽʡ, ʚʢʣʶʯʘʶʯʠ ʤʽʥʽʤʘʣʴʥʦ-

ʤʘʢʩʠʤʘʣʴʥʝ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ. ʄʽʥʽʤʘʣʴʥʦ-ʤʘʢʩʠʤʘʣʴʥʝ 

ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʥʘʯʝʥʴ ʟʤʽʥʥʦʾ ʚ ʜʽʘʧʘʟʦʥ ʚʽʜ ʥʫʣʷ ʜʦ 

ʦʜʠʥʠʮʽ, ʪʦʜʽ ʷʢ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʥʘʯʝʥʴ, ʱʦʙ ʤʘʪʠ 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʥʫʣʴ ʽ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʦʜʠʥʠʮʽ, ʧʦʜʽʙʥʦ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʠ ʧʨʘʮʶʻʪʝ ʟ ʥʘʙʦʨʦʤ ʜʘʥʠʭ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʽ ʜʦʭʽʜ, ʽ ʢʽʣʴʢʽʩʪʴ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʚʘʤ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʟʘʩʪʦʩʫʚʘʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʤʘʩʰʪʘʙʫʚʘʥʥʷ 

ʜʦ ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ. ɼʦʭʽʜ ʤʦʞʥʘ ʤʘʩʰʪʘʙʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʪʦʜʽ 

ʷʢ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʤʦʞʥʘ ʤʘʩʰʪʘʙʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʥʽʤʘʣʴʥʦ-

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫʚʘʥʥʷ, ʱʦʙ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʦʙʠʜʚʽ ʟʤʽʥʥʽ ʟʥʘʭʦʜʷʪʴʩʷ 

ʚ ʦʜʥʽʡ ʰʢʘʣʽ. ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʪʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʬʫʥʢʮʽʡ, ʽʩʥʫʶʪʴ 

ʽʥʰʽ ʤʝʪʦʜʠ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʬʽʥʘʥʩʦʚʠʭ ʜʘʥʠʭ ʜʣʷ ML, ʪʘʢʽ ʷʢ ʦʙʨʦʙʢʘ 
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ʚʽʜʩʫʪʥʽʭ ʜʘʥʠʭ, ʨʦʙʦʪʘ ʟ ʚʠʢʠʜʘʤʠ ʪʘ ʚʠʙʽʨ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʡ. ʂʦʞʝʥ ʽʟ ʮʠʭ 

ʤʝʪʦʜʽʚ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʦʢʨʘʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʚʘʰʦʾ ʤʦʜʝʣʽ ML. 

ʅʘʡʯʘʩʪʽʰʽ ʜʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚʠʟʥʘʯʘʶʪʴ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʩʪʘʥʝ ʥʦʚʠʤ 0 ʽ 

ñʟʩʫʚʘʶʪʴò ʜʘʥʽ ʱʦʜʦ ʥʴʦʛʦ. ɸʣʝ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ, ʱʦ ʢʨʘʱʝ ʚʟʷʪʠ ʟʘ ʮʝʥʪʨ? ʊʘʢ, 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ. 

ʊʫʪ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ï ʨʽʟʥʽ ʪʠʧʠ ʨʦʟʧʦʜʽʣʽʚ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦ 

ʥʠʭ ʤʝʪʦʜʠ, ʩʪʚʦʨʝʥʽ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. ʗʢʱʦ ʟʘʧʠʪʘʪʠ ʙʫʜʴ-ʷʢʦʛʦ 

ʬʘʭʽʚʮʷ ʟʽ ʩʪʘʪʠʩʪʠʢʠ, ʷʢʝ ʟʥʘʯʝʥʥʷ ʥʘʡʢʨʘʱʝ ʧʦʢʘʟʫʻ ñʪʠʧʦʚʦʛʦ ʧʨʝʜʩʪʘʚʥʠʢʘò 

ʩʫʢʫʧʥʦʩʪʽ, ʚʽʥ ʩʢʘʞʝ, ʱʦ ʮʝ ï ʤʝʜʽʘʥʘ, ʘ ʥʝ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ. ʉʝʨʝʜʥʻ 

ʘʨʠʬʤʝʪʠʯʥʝ ʜʦʙʨʝ ʧʨʘʮʶʻ ʪʽʣʴʢʠ ʫ ʨʘʟʽ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʘ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʤʝʜʽʘʥʦʶ ʘʣʝ ʬʽʥʘʥʩʦʚʽ ʯʘʩʦʚʽ ʨʷʜʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝ ʻ ʽʜʝʘʣʴʥʠʤʠ ʽ 

ʤʽʩʪʷʪʴ ʧʨʦʧʫʩʢʠ, ʚʠʢʠʜʠ ʽ ʪ.ʜ (ʨʠʩ.1).  

 
ʈʠʩ. 1 ï ʈ̔ ʟʥʠʮʷ ʤʽʞ ʤʝʜʽʘʥʦʶ ʽ ʘʨʠʬʤʝʪʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ ʜʣʷ 

ʝʢʩʧʦʥʝʥʮʽʡʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʤʝʜʽʘʥʘ ʧʨʘʢʪʠʯʥʦ ʥʝ ʯʫʪʣʠʚʘ ʜʦ ʚʠʢʠʜʽʚ 

ʪʘ ʘʩʠʤʝʪʨʽʾ ʨʦʟʧʦʜʽʣʫ. ʊʦʤʫ ʾʾ ʦʧʪʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ñʥʫʣʴʦʚʝò 

ʟʥʘʯʝʥʥʷ ʧʽʜ ʯʘʩ ʮʝʥʪʨʫʚʘʥʥʷ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʬʽʥʘʥʩʦʚʠʭ ʜʘʥʠʭ ʜʣʷ ML ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ 

ʫ ʧʽʜʛʦʪʦʚʮʽ ʜʘʥʠʭ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʦʜʝʣʷʭ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ [2]. 

ʇʦʧʝʨʝʜʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʥʘ ʬʽʥʘʥʩʦʚʠʭ ʯʘʩʦʚʠʭ ʨʷʜʘʭ ʧʦʢʘʟʘʣʠ ʢʨʘʱʽ 

ʨʝʟʫʣʴʪʘʪʠ ʟ ʤʦʜʝʣʷʤʠ, ʱʦ ʚʠʨʽʰʫʶʪʴ ʧʨʦʙʣʝʤʠ ʨʝʛʨʝʩʽʾ.  

ʊʘʢʽ ʤʝʪʦʜʠ, ʷʢ ʥʦʨʤʘʣʽʟʘʮʽʷ ʪʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʬʫʥʢʮʽʡ, ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ 

ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʟʤʽʥʥʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʜʥʦʤʫ ʤʘʩʰʪʘʙʽ ʪʘ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ 

ʜʽʘʧʘʟʦʥʠ ʟʥʘʯʝʥʴ, ʱʦ ʧʦʣʝʛʰʫʻ ʾʭ ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʢʦʤʙʽʥʫʚʘʥʥʷ ʫ ʚʘʰʽʡ ʤʦʜʝʣʽ 

ML. ʐʣʷʭʦʤ ʨʝʪʝʣʴʥʦʾ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʬʽʥʘʥʩʦʚʠʭ ʜʘʥʠʭ 

ʚʠ ʤʦʞʝʪʝ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʚʦʻʾ ʤʦʜʝʣʽ ML ʽ ʧʨʠʡʤʘʪʠ ʙʽʣʴʰ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʙʽʟʥʝʩ-ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʘʰʠʭ ʜʘʥʠʭ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʚ ʟʘʜʘʯʘʭ ʩʢʦʨʠʥʛʫ ʢʣʽʻʥʪʽʚ ʙʘʥʢʽʚ. ʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʚ ʙʽʟʥʝʩʽ 
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ɼʽʜʘ ɻ.ɸ. 

ʘʩʧʽʨʘʥʪʢʘ ʢʘʬʝʜʨʠ ʩʦʮʽʘʣʴʥʦʾ ʨʦʙʦʪʠ ʪʘ ʤʝʥʝʜʞʤʝʥʪʫ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ 

ʇʈʆʌɽʉɯʁʅʀʁ ʉɸʄʆʈʆɿɺʀʊʆʂ ʆʉʆɹʀʉʊʆʉʊɯ ʉʊʋɼɽʅʊɸ 

ʄɽɼʀʏʅʆɻʆ ʂʆʃɽɼɾʋ 

ʋ ʜʘʥʠʡ ʯʘʩ ʚʥʫʪʨʽʰʥʶ ʪʘ ʟʦʚʥʽʰʥʶ ʧʦʣʽʪʠʢʫ ʮʠʚʽʣʽʟʦʚʘʥʠʭ ʢʨʘʾʥ ʚʠʟʥʘʯʘʻ 

ʢʦʥʮʝʧʮʽʷ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ. ʃʽʢʘʨ, ʷʢ ʽ ʤʝʜʠʯʥʠʡ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ 

ʧʨʘʮʽʚʥʠʢ, ʚʠʟʥʘʯʘʻʪʴʩʷ ɺʩʝʩʚʽʪʥʴʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʷʢ ʛʘʨʘʥʪ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʦʨʦʚôʷ ʧʘʮʽʻʥʪʽʚ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝʡ ʬʘʢʪ, ʥʠʥʽ ʚʘʞʣʠʚʘ ʨʦʣʴ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʤʝʜʠʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ. ɺ ʩʠʣʫ ʰʚʠʜʢʦʛʦ ʨʦʟʚʠʪʢʫ ʩʦʮʽʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ ʤʝʜʠʯʥʘ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʦʩʚʽʪʘ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʛʦʪʦʚʥʽʩʪʴ 

ʤʘʡʙʫʪʥʴʦʛʦ ʤʝʜʠʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʩʘʤʦʨʦʟʚʠʪʢʫ ʫ ʧʨʦʬʝʩʽʡʥʦ-

ʦʩʦʙʠʩʪʽʩʥʦʤʫ ʧʣʘʥʽ. 

ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʟʤʽʥʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʜʘʥʠʡ ʯʘʩ, ʧʦʪʨʝʙʫʶʪʴ 

ʧʦʩʠʣʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʤʝʜʠʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʧʝʨʝʜ ʧʘʮʽʻʥʪʦʤ ʽ 

ʩʫʩʧʽʣʴʩʪʚʦʤ ʚ ʮʽʣʦʤʫ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʨʦʬʝʩʽʡʥʝ ʩʪʘʥʦʚʣʝʥʥʷ ʤʝʜʠʯʥʦʛʦ 

ʧʨʘʮʽʚʥʠʢʘ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʪʽʣʴʢʠ ʬʦʨʤʫʚʘʥʥʷʤ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ 

ʥʘʚʠʯʦʢ, ʘ ʡ ʧʨʦʬʝʩʽʡʥʦ ʟʥʘʯʠʤʠʭ ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ, ʷʢ-ʦʪ: ʽʥʽʮʽʘʪʠʚʠ, 

ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ, ʩʘʤʦʨʦʟʚʠʪʢʫ.  

ʅʘʛʦʣʦʩʠʤʦ, ʱʦ ʬʦʨʤʫʚʘʥʥʶ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʫ ʤʝʜʠʯʥʽʡ ʦʩʚʽʪʽ 

ʪʨʘʜʠʮʽʡʥʦ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʥʘʯʥʘ ʫʚʘʛʘ, ʚʦʜʥʦʯʘʩ ʦʩʦʙʠʩʪʽʩʥʦʤʫ ʨʦʟʚʠʪʢʫ ʡ 

ʩʘʤʦʨʦʟʚʠʪʢʫ ʧʨʦʪʷʛʦʤ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ ʫ ʤʝʜʠʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʪʘʢ ʽ 

ʚʧʨʦʜʦʚʞ ʧʝʨʽʦʜʫ ʧʨʦʜʫʢʪʠʚʥʦʾ ʬʘʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʝʜʠʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ, 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʫʚʘʛʠ. 

ʇʨʦʙʣʝʤʦʶ ʩʘʤʦʨʦʟʚʠʪʢʫ ʚ ʧʝʜʘʛʦʛʽʮʽ ʪʘ ʧʩʠʭʦʣʦʛʽʾ ʟʘʡʤʘʣʠʩʷ ʷʢ ʢʣʘʩʠʢʠ, ʪʘʢ 

ʽ ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʥʠʢʠ [1 ï 4]. ɸʥʘʣʽʟʫʶʯʠ ʨʦʙʦʪʠ ʟʘʟʥʘʯʝʥʠʭ ʘʚʪʦʨʽʚ, ʤʦʞʥʘ 

ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʩʘʤʦʨʦʟʚʠʪʦʢ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʠʜ ʜʽʷʣʴʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ, 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʦʟʠʪʠʚʥʫ ʟʤʽʥʫ ʩʚʦʾʭ ʦʩʦʙʠʩʪʽʩʥʠʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʷʢʦʩʪʝʡ. ʗʢ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʘ ʜʽʷʣʴʥʽʩʪʴ ʩʘʤʦʨʦʟʚʠʪʦʢ ʩʧʨʠʷʻ ʙʝʟʧʝʨʝʨʚʥʽʡ ʩʘʤʦʟʤʽʥʽ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʩʚʽʜʦʤʦʤʫ ʫʧʨʘʚʣʽʥʥʶ ʩʚʦʾʤ ʨʦʟʚʠʪʢʦʤ, ʚʠʙʦʨʫ ʮʽʣʝʡ, ʰʣʷʭʽʚ ʪʘ 

ʟʘʩʦʙʽʚ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ.  

ʉʠʩʪʝʤʦʫʪʚʦʨʶʶʯʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʘʤʦʨʦʟʚʠʪʢʫ 

ʦʩʦʙʠʩʪʦʩʪʽ ʻ ʩʘʤʦʧʽʟʥʘʥʥʷ, ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ, ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, 

ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʩʘʤʦʨʝʘʣʽʟʘʮʽʷ ʦʩʦʙʠʩʪʦʩʪʽ ʫ ʾʾ ʧʨʦʬʝʩʽʡʥʦʤʫ ʩʪʘʥʦʚʣʝʥʥʽ. 

ʈʷʜ ʜʦʩʣʽʜʥʠʢʽʚ [2, 4], ʘʥʘʣʽʟʫʶʯʠ ʩʘʤʦʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ, ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ 

ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ï ʧʝʚʥʘ ʽʻʨʘʨʭʽʷ ʮʽʥʥʦʩʪʝʡ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʧʨʽʦʨʠʪʝʪʠ ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʠʭ 
ʮʽʥʥʦʩʪʝʡ; 

ï ʨʦʟʚʠʪʦʢ ʤʦʪʠʚʘʮʽʡʥʦʾ ʩʬʝʨʠ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʦʙʠʩʪʽʩʥʽʡ ʩʠʩʪʝʤʽ 
ʮʽʥʥʦʩʪʝʡ; 

ï ʩʬʦʨʤʦʚʘʥʘ çʗ-ʢʦʥʮʝʧʮʽʷè ʷʢ ʨʝʟʫʣʴʪʘʪ ʩʘʤʦʧʽʟʥʘʥʥʷ ʪʘ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ; 



182 
 

ï ʩʪʨʘʪʝʛʽʷ ʞʠʪʪʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʦʩʦʙʠʩʪʽʩʥʠʤ ʮʽʥʥʦʩʪʷʤ, ʜʦʤʘʛʘʥʥʷʤ ʪʘ 
ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʫʩʪʨʝʤʣʽʥʥʷʤ; 

ï ʩʬʦʨʤʦʚʘʥʽʩʪʴ ʝʤʦʮʽʡʥʦʾ ʩʬʝʨʠ, ʝʩʪʝʪʠʯʥʦʛʦ ʽʜʝʘʣʫ, ʤʦʨʘʣʴʥʠʭ ʧʦʯʫʪʪʽʚ; 

ï ʩʦʮʽʘʣʴʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ; 

ï ʨʝʬʣʝʢʪʠʚʥʽʩʪʴ, ʚʠʩʦʢʘ ʚʠʤʦʛʣʠʚʽʩʪʴ ʜʦ ʩʝʙʝ, ʩʚʽʜʦʤʘ ʩʘʤʦʨʝʛʫʣʷʮʽʷ; 

ï ʨʦʟʚʠʥʝʥʘ ʢʦʤʫʥʽʢʘʮʽʷ ʷʢ ʛʘʨʘʥʪʽʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʩʧʽʣʢʫʚʘʥʥʽ. 

ʆʪʞʝ, ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʫʜʝʥʪʩʴʢʦʛʦ ʚʽʢʫ, ʩʧʝʮʠʬʽʢʠ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʤʝʜʠʯʥʦʛʦ ʢʦʣʝʜʞʫ ʚ ʩʪʨʫʢʪʫʨʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʘʤʦʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ 

ʩʪʫʜʝʥʪʘ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʢʦʤʧʦʥʝʥʪʠ: 

ï ʤʦʪʠʚʘʮʽʡʥʦ-ʮʽʥʥʽʩʥʠʡ (ʤʦʪʠʚʠ ʚʠʙʦʨʫ ʧʨʦʬʝʩʽʾ, ʤʦʪʠʚʘʮʽʷ ʜʦ ʥʘʚʯʘʣʴʥʦ-

ʧʟ̔ʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫ ʧʨʦʬʝʩʽʡʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ, ʩʪʫʧʽʥʴ ʚʠʨʘʟʥʦʩʪʽ ʧʨʦʬʝʩʽʡʥʠʭ ʤʦʪʠʚʽʚ ʪʘ ʽʥʪʝʨʝʩʽʚ, ʦʩʦʙʠʩʪʽʩʥʽ 

ʩʝʥʩʠ, ʮʽʥʥʽʩʥʽ ʦʨʽʻʥʪʘʮʽʾ); 

ï ʜʽʷʣʴʥʽʩʥʠʡ (ʧʨʦʬʝʩʽʡʥʽ ʟʥʘʥʥʷ, ʚʤʽʥʥʷ, ʧʽʟʥʘʚʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʪʘ 

ʩʘʤʦʩʪʽʡʥʽʩʪʴ); 

ï ʨʝʬʣʝʢʩʠʚʥʠʡ (ʨʝʬʣʝʢʩʽʷ, ʩʘʤʦʦʮʽʥʢʘ). 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʦʩʦʙʣʠʚʽʩʪʶ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʦʨʛʘʥʽʟʘʮʽʷ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʥʘʚʯʘʥʥʷ, ʘʢʪʠʚʥʝ ʪʘ 

ʩʘʤʦʩʪʽʡʥʝ ʦʚʦʣʦʜʽʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ ʟʥʘʥʴ. ʇʦʩʠʣʝʥʥʷ 

ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʚʝʣʠʢʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟ ʾʭʥʴʦʛʦ ʙʦʢʫ ʟʘ 

ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʦʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʇʨʠ ʮʴʦʤʫ ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʥʘʚʯʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʘʣʝ ʥʝ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʛʦʜʠʥ ʥʘ ʚʠʚʯʝʥʥʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʘʙʦ 

ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʫ ʾʾ ʟʤʽʩʪʫ, ʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʪʨʘʻʢʪʦʨʽʾ 

ʨʦʟʚʠʪʢʫ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ ʡʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʧʽʟʥʘʚʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ.  

ʊʘʢ ʩʪʚʦʨʶʶʪʴʩʷ ʙʽʣʴʰ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʧʦʙʫʜʦʚʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ 

ʩʪʫʜʝʥʪʘ ʫ ʤʝʜʠʯʥʦʤʫ ʢʦʣʝʜʞʽ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʦʟʠʪʠʚʥʘ ʤʦʪʠʚʘʮʽʷ ʩʪʫʜʝʥʪʽʚ, 

ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʥʷʪʴ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʧʽʜ ʯʘʩ ʘʫʜʠʪʦʨʥʠʭ 

ʟʘʥʷʪʴ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʦʩʚʦʻʥʥʷ ʩʪʫʜʝʥʪʦʤ ʜʦʩʚʽʜʫ 

ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʥʘʙʫʪʪʷ ʥʘʚʠʯʦʢ ʾʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʻʢʪʫʚʘʥʥʷ, 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʦʤʠʭ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʦʪʨʠʤʘʥʥʷ ʧʨʦʜʫʢʪʫ ʚʣʘʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʮʽʥʶʚʘʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʅʘ ʝʪʘʧʽ ʥʘʚʯʘʥʥʷ ʫ ʬʘʭʦʚʦʤʫ ʤʝʜʠʯʥʦʤʫ ʢʦʣʝʜʞʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʦ ʚʘʞʣʠʚʠʭ ʷʢʦʩʪʝʡ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ, ʧʨʦʭʦʜʠʪʴ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʠʭ ʮʽʥʥʦʩʪʝʡ. ʉʘʤʝ ʥʘ ʤʦʣʦʜʰʠʭ ʢʫʨʩʘʭ ʥʘʚʯʘʥʥʷ ʫ ʤʝʜʠʯʥʦʤʫ 

ʢʦʣʝʜʞʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʘʤʦʨʦʟʚʠʪʢʫ, ʟʘʢʣʘʜʘʻʪʴʩʷ 

ʚʝʢʪʦʨ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʩʘʤʦʨʦʟʚʠʪʢʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʚʝʣʠʯʠʥʘ, ʥʘʧʨʷʤʦʢ, 

ʰʚʠʜʢʽʩʪʴ ʪʘ ʜʠʥʘʤʽʟʤ. ʆʪʞʝ, ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ ʪʘʢʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚ 

ʢʦʣʝʜʞʽ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʠʭ ʤʦʪʠʚʽʚ ʪʘ ʽʥʪʝʨʝʩʽʚ, ʤʦʪʠʚʘʮʽʡʥʦ-
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ʮʽʥʥʽʩʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʧʨʦʬʝʩʽʡʥʝ 

ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʩʘʤʦʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʩʪʫʜʝʥʪʘ ʤʝʜʠʯʥʦʛʦ ʢʦʣʝʜʞʫ.  

ʋ ʥʘʰʦʤʫ ʨʦʟʫʤʽʥʥʽ ʧʨʦʬʝʩʽʡʥʠʡ ʩʘʤʦʨʦʟʚʠʪʦʢ ʤʘʡʙʫʪʥʴʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʧʨʘʮʽʚʥʠʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʨʘʛʥʝʥʥʽ ʜʦ ʧʨʦʜʦʚʞʝʥʥʷ ʦʩʚʽʪʠ, ʩʬʦʨʤʦʚʘʥʦʤʫ 

ʙʘʞʘʥʥʽ ʜʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʨʘʤʢʘʭ ʦʙʨʘʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʦʩʚʦʻʥʥʷ 

ʩʫʤʽʞʥʠʭ ʧʨʦʬʝʩʽʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʚʢʣʶʯʘʻ ʩʫʢʫʧʥʽʩʪʴ ʧʨʠʥʮʠʧʽʚ 

ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʝʡ ʦʩʚʽʪʠ, ʱʦ ʚʠʨʘʞʘʶʪʴʩʷ ʫ ʩʘʤʦʚʠʟʥʘʯʝʥʥʽ, ʩʘʤʦʘʢʪʫʘʣʽʟʘʮʽʾ ʪʘ 

ʨʦʟʚʠʪʢʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʦʭʦʧʣʶʻ ʟʤʽʩʪ ʦʩʚʽʪʠ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʥʘʙʫʪʪʷ ʩʪʫʜʝʥʪʘʤʠ ʢʣʶʯʦʚʠʭ 

ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʪʘ ʩʧʦʩʦʙʠ ʦʮʽʥʢʠ ʦʩʚʽʪʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʙʣʝʤʠ ʪʘ ʧʨʦʚʝʜʝʥʦʾ ʜʦʩʣʽʜʥʦ-

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʨʦʙʦʪʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʫʟʘʛʘʣʴʥʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʩʝʨʝʜ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʤʝʪʦʜʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʧʨʦʬʝʩʽʡʥʦʤʫ 

ʩʪʘʥʦʚʣʝʥʥʶ ʪʘ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʩʪʫʜʝʥʪʽʚ-ʤʝʜʠʢʽʚ, ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ 

ʪʘʢʽ: 

1) ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ-ʤʝʜʠʢʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʟ ʥʝʟʘʣʝʞʥʦʶ 

ʧʦʟʠʮʽʻʶ, ʱʦ ʨʦʟʚʠʚʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ; 

2) ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʘʚʯʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʪʘ ʜʠʩʪʘʥʮʽʡʥʠʭ ʬʦʨʤ ʢʦʤʫʥʽʢʘʮʽʾ; 

3) ʨʦʟʚʠʚʘʪʠ ʤʦʪʠʚʘʮʽʡʥʫ ʩʬʝʨʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʘʢʮʝʥʪʫʘʮʽʶ ʥʘ ʯʽʪʢʦ 

ʩʬʦʨʤʦʚʘʥʫ ʦʩʦʙʠʩʪʽʩʥʫ ʩʠʩʪʝʤʫ ʮʽʥʥʦʩʪʝʡ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʂʘʱʝʥʘ ʅ.ɹ.,  

ʜ.ʝ.ʥ., ʧʨʦʬ., ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʦʙʣʽʢʫ, ʘʫʜʠʪʫ ʪʘ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ɼʝʨʞʘʚʥʦʛʦ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ  

ɺʘʮ ʆ.ɯ.,  

ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʦʙʣʽʢʫ, ʘʫʜʠʪʫ ʪʘ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ɼʝʨʞʘʚʥʦʛʦ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ  

ʄʆɼɽʃʖɺɸʅʅʗ ʗʂ ɯʅʉʊʈʋʄɽʅʊ ʋʇʈɸɺʃɯʅʅʗ ʊʆɺɸʈʆʈʋʍʆʄ ɺ 

ʈʀʊɽʁʃɯ 

ʎʠʬʨʦʚʽʟʘʮʽʷ, ʟʤʽʥʘ ʩʧʦʞʠʚʘʮʴʢʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʙʽʟʥʝʩ-

ʤʦʜʝʣʝʡ ʨʠʪʝʡʣʫ ʛʝʥʝʨʫʶʪʴ ʥʦʚʽ ʬʦʨʤʘʪʠ ʨʝʘʣʽʟʘʮʽʾ ʪʦʚʘʨʽʚ ʽ ʚʠʟʥʘʯʘʶʪʴ ʥʦʚʽ 

ʪʝʥʜʝʥʮʽʾ ʾʭ ʨʫʭʫ ʥʘ ʰʣʷʭʫ ʜʦ ʧʦʢʫʧʮʷ. ɼʝʜʘʣʽ ʘʢʪʫʘʣʴʥʠʤ ʩʪʘʻ ʝʬʝʢʪʠʚʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʪʦʚʘʨʦʨʫʭʦʤ ʚ ʨʠʪʝʡʣʽ. 

ɺ ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʟʥʝʩʫ [1] ʫʧʨʘʚʣʽʥʥʷ ʪʦʚʘʨʦʨʫʭʦʤ 

ʧʦʪʨʝʙʫʻ ʦʚʦʣʦʜʽʥʥʷ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʰʣʷʭʦʤ ʤʦʜʝʣʶʚʘʥʥʷ [2] ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʧʦʟʠʮʽʶ ʪʦʚʘʨʽʚ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʧʦʧʠʪʫ, ʟʜʽʡʩʥʠʪʠ ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʪʦʚʘʨʦʦʙʦʨʦʪʥʦʩʪʽ, 

ʚʠʟʥʘʯʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʝʟʦʥʥʦʩʪʽ ʧʦʧʠʪʫ, ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʟʤʽʥʫ ʧʦʢʘʟʥʠʢʽʚ 

ʦʙʦʨʦʪʥʦʩʪʽ, ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʣʘʥʠ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ, ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʠʟʥʘʯʠʪʠ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʩʫʚʘʥʥʷ ʪʦʚʘʨʽʚ ʥʘ ʰʣʷʭʫ ʜʦ ʩʧʦʞʠʚʘʯʘ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʜʽʡʩʥʝʥʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʦʚʘʨʦʦʙʦʨʦʪʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʨʠʪʝʡʣʫ.  

ʐʣʷʭʦʤ ʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʬʘʢʪʦʨʠ, ʱʦ ʯʠʥʷʪʴ ʚʧʣʠʚ ʥʘ ʟʤʽʥʫ 

ʯʘʩʫ ʦʙʽʛʫ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ (ʋ), ʘ ʩʘʤʝ: ʩʝʨʝʜʥʽ ʪʦʚʘʨʥʽ ʟʘʧʘʩʠ (ʍ1), 

ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʚʣʘʩʥʠʤʠ ʦʙʽʛʦʚʠʤʠ ʢʦʰʪʘʤʠ (ʍ2), ʧʦʢʨʠʪʪʷ 

ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʥʦʨʤʘʣʴʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʬʽʥʘʥʩʫʚʘʥʥʷ (ʍ3), ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ (ʍ4), ʧʠʪʦʤʘ ʚʘʛʘ ʥʝʭʦʜʦʚʠʭ ʪʘ ʟʘʣʝʞʘʣʠʭ ʪʦʚʘʨʽʚ (ʍ5), ʚʠʪʨʘʪʠ 

ʦʙʽʛʫ ʥʘ ʦʜʠʥʠʮʶ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ (ʍ6), ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʪʦʨʛʦʚʝʣʴʥʦʛʦ ʟʘʣʫ 

(ʍ7), ʯʘʩʪʢʘ ʥʝʧʨʦʜʦʚʦʣʴʯʠʭ ʪʦʚʘʨʽʚ (ʍ8), ʩʝʨʝʜʥʽʡ ʢʚʘʨʪʘʣʴʥʠʡ ʜʦʭʽʜ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʥʷ (ʍ9). 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʽ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʦʙʨʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʥʘʤʠ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ 

ʩʪʦʭʘʩʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʷʢʠʡ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʽʚ ʢʦʨʝʣʷʮʽʡʥʦ-

ʨʝʛʨʝʩʽʡʥʦʛʦ ʽ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. ʈʽʰʝʥʥʷ ʟʘʜʘʯ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ 

ʘʥʘʣʽʟʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʛʨʘʤʠ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ Excel ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ 

ʰʣʷʭʦʤ: 

1) ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʥʠʤʠ ʽ 

ʨʝʟʫʣʴʪʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ; 

2) ʧʽʜʙʦʨʘ ʚʠʜʫ ʨʝʛʨʝʩʽʾ, ʱʦ ʷʢʥʘʡʢʨʘʱʝ ʚʽʜʙʠʚʘʚ ʙʠ ʜʽʡʩʥʠʡ ʟʚ'ʷʟʦʢ 
ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ ʥʘʙʦʨʦʤ ʬʘʢʪʦʨʽʚ; 

3) ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʫ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ ʧʦʢʘʟʥʠʢ ʽ ʨʦʟʨʘʭʫʚʘʪʠ ʡʦʛʦ ʧʨʦʛʥʦʟʥʝ ʟʥʘʯʝʥʥʷ. 
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ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʬʦʨʤʠ ʟʚôʷʟʢʫ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʾʾ ʪʽʩʥʦʪʠ, ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʯʘʩ ʦʙʽʛʫ ʪʦʚʘʨʽʚ ʽ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʟʥʘʯʠʤʦʩʪʽ, ʥʘʤʠ ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʥʘʩʪʫʧʥʽ ʜʦʩʣʽʜʞʝʥʥʷ:  

1. ʇʦʙʫʜʦʚʘʥʦ ʜʽʘʛʨʘʤʠ ʨʦʟʩʽʶʚʘʥʥʷ ʽ ʣʽʥʽʾ ʨʝʛʨʝʩʽʾ ʟʘʣʝʞʥʦʩʪʽ ʯʘʩʫ ʦʙʽʛʫ 

ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ (ʋ) ʚʽʜ ʯʠʥʥʠʢʽʚ, ʱʦ ʦʙʨʘʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ. 

2. ʇʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʪʽʩʥʦʪʠ ʟʚôʷʟʢʫ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 
ʢʦʨʝʣʷʮʽʾ ʯʘʩʫ ʦʙʽʛʫ ʚʽʜ ʟʘʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ ʽ ʚʩʪʘʥʦʚʣʝʥʘ ʾʭʥʷ ʟʥʘʯʠʤʽʩʪʴ ʟʛʽʜʥʦ 

t-ʢʨʠʪʝʨʽʷ ʉʪʴʶʜʝʥʪʘ.  

3. ʇʨʦʚʝʜʝʥʦ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʽ ʧʦʙʫʜʦʚʘʥʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʱʦ ʦʧʠʩʫʶʪʴ 
ʟʘʣʝʞʥʽʩʪʴ ʯʘʩʫ ʦʙʽʛʫ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʚʽʜ ʨʦʟʛʣʷʥʫʪʠʭ ʬʘʢʪʦʨʽʚ. ɿʨʦʙʣʝʥʦ 

ʧʝʨʝʚʽʨʢʫ ʧʘʨʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʥʘ ʾʭ ʟʥʘʯʠʤʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ, ʷʢʘ ʧʦʢʘʟʘʣʘ, ʱʦ 

ʚʩʪʘʥʦʚʣʝʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʽ ʾʭʥʷ ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʜʣʷ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʦʩʷʪʴ ʥʝ ʚʠʧʘʜʢʦʚʠʡ, ʘ ʟʘʢʦʥʦʤʽʨʥʠʡ ʭʘʨʘʢʪʝʨ.  

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʚ ʢʨʦʢʦʚʠʡ ʘʥʘʣʽʟ ʟ ʧʦʩʪʫʧʦʚʠʤ 

ʚʢʣʶʯʝʥʥʷʤ ʫ ʤʦʜʝʣʴ ʦʙʨʘʥʠʭ ʬʘʢʪʦʨʽʚ ʟʘ ʢʨʠʪʝʨʽʻʤ ʟʥʘʯʠʤʦʩʪʽ, ʚʠʟʥʘʯʝʥʥʷʤ 

ʪʽʩʥʦʪʠ ʡ ʽʩʪʦʪʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʚʢʣʶʯʝʥʽ ʚ 

ʤʦʜʝʣʴ, ʢʽʣʴʢʽʩʥʦʶ ʦʮʽʥʢʦʶ ʥʘʜʽʡʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ. ɺ ʷʢʦʩʪʽ 

ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʟʘʣʝʞʥʽʩʪʴ ʯʘʩʫ ʦʙʽʛʫ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʚʽʜ 

ʬʘʢʪʦʨʽʚ, ʧʨʠʡʥʷʪʠʭ ʜʦ ʨʦʟʛʣʷʜʫ, ʙʫʣʦ ʦʙʨʘʥʦ ʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʱʦ 

ʦʪʨʠʤʘʥʦ ʥʘ ʯʝʪʚʝʨʪʦʤʫ ʢʨʦʮʽ, ʘ ʩʘʤʝ: 

ʋ=34,80 + 1,92ʍ4 ï 4,30ʍ3 + 0,27ʍ9 ï 0,008ʍ6 

ɿ ʨʽʚʥʷʥʥʷ ʚʠʜʥʦ, ʱʦ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʦʙʽʛʫ ʪʦʚʘʨʽʚ ʦʯʽʢʫʻʪʴʩʷ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ (ʍ4). ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʟʙʽʣʴʰʠʪʴʩʷ ʥʘ 1% ʧʫʥʢʪ ʪʦ ʯʘʩ ʦʙʽʛʫ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʩʢʦʨʦʪʠʪʴʩʷ ʥʘ 1,88 ʜʥʷ. 

ɿʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʢʨʠʪʪʷ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʚʣʘʩʥʠʤʠ ʦʙʦʨʦʪʥʠʤʠ 

ʟʘʩʦʙʘʤʠ (ʍ3) ʥʘ 1 ʧʫʥʢʪ ʧʨʠʚʦʜʠʪʴ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʦʙʽʛʫ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ 

ʥʘ 4,3 ʜʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʥʝʧʨʦʜʦʚʦʣʴʯʠʭ ʪʦʚʘʨʽʚ ʥʘ 1%  ʯʘʩ 

ʦʙʽʛʫ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʦʨʦʪʠʪʴʩʷ ʥʘ 0,08 ʜʥʷ..  

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʦʛʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʚʦʥʦ 

ʟʥʘʯʠʤʦ ʽ ʥʘʜʽʡʥʝ: ʬʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ F-ʢʨʠʪʝʨʽʶ ʌʠʰʝʨʘ ʜʦʨʽʚʥʶʻ 8,3996, ʱʦ 

ʟʥʘʯʥʦ ʚʠʱʝ ʪʘʙʣʠʯʥʦʛʦ (3,41). ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʤʦʜʝʣʴ ʮʽʣʢʦʤ ʘʜʝʢʚʘʪʥʘ 

ʨʝʘʣʴʥʠʤ ʝʢʦʥʦʤʽʯʥʠʤ ʧʨʦʮʝʩʘʤ ʯʘʩʫ ʦʙʽʛʫ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ: ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ; ʨʦʟʨʘʭʫʥʢʫ ʚʧʣʠʚʫ 

ʬʘʢʪʦʨʽʚ ʥʘ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʦʙʽʛʫ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ; ʧʣʘʥʫʚʘʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ  

ʯʘʩʫ ʦʙʽʛʫ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ. 

ʈʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʪʦʚʘʨʦʨʫʭʫ ʊʆɺ çʅʝʟʘʣʝʞʥʽʩʪʴè (ʪʘʙʣ. 1).  

ɿ ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʥʘ 

0,32 ʧʫʥʢʪʫ ʯʘʩ ʦʙʽʛʫ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʟʤʝʥʰʠʚʩʷ ʥʘ 1,38 ʜʥʷ, ʟʙʽʣʴʰʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʢʨʠʪʪʷ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʥʦʨʤʘʣʴʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʩʧʨʠʷʣʦ ʟʤʝʥʰʝʥʥʶ ʯʘʩʫ ʦʙʽʛʫ ʥʘ 1,41 ʜʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʢʚʘʨʪʘʣʴʥʦʛʦ 

ʜʦʭʦʜʫ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʥʘ 290 ʛʨʥ. ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʦʙʽʛʫ ʥʘ 0,002 
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ʜʥʷ. ʉʫʤʘʨʥʠʡ ʚʧʣʠʚ ʟʘʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʯʘʩ ʦʙʽʛʫ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʩʢʣʘʜʘʻ 

2,79 ʜʥʷ. 

ʊʘʙʣʠʮʷ 1 

ʈʦʟʨʘʭʫʥʦʢ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʯʘʩ ʦʙʽʛʫ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʊʆɺ çʅʝʟʘʣʝʞʥʽʩʪʴè 
 

ʇʦʢʘʟʥʠʢ ʍ ̔
ʈʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ 

æʭ̔ ʘ̔  ʋ(ʭ̔), ʜʥʽ 
ʤʠʥʫʣʠʡ ʟʚʽʪʥʠʡ 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ, ʢʦʝʬ. 0,550 0,870 0,320 -4,3 -1,376 

ʇʦʢʨʠʪʪʷ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʥʦʨʤʘʣʴ-

ʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʬʽʥʘʥʩʫʚʘʥʥʷ, ʢʦʝʬ. 
1,650 2,400 0,750 -1,880 -1,410 

ʉʝʨʝʜʥʽʡ ʢʚʘʨʪʘʣʴʥʠʡ ʜʦʭʽʜ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʥʷ, ʪʠʩ. ʛʨʥ. 
1,540 1,830 0,290 -0,007 -0,002 

ʏʘʩ ʦʙʽʛʫ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ, ʜʥʽ. 32,572 29,784 -2,788  -2,788 

 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʦʙʦʨʦʪʥʦʩʪʽ ʪʦʚʘʨʥʦʾ ʤʘʩʠ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʨʦʟʢʨʠʪʪʷ ʣʦʛʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʩʫʯʘʩʥʦʛʦ ʽ ʤʠʥʫʣʦʛʦ ʟ ʤʘʡʙʫʪʥʽʤ, 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʥʦʚʣʝʥʥʷ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ 

ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʚ ʨʠʪʝʡʣʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʪʦʙʪʦ ʚʠʚʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʟʤʽʥ 

ʪʦʚʘʨʦʨʫʭʫ ʫ ʯʘʩʽ. ʅʘ ʦʩʥʦʚʽ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʩʢʣʘʜʘʻʪʴʩʷ ʧʨʦʛʥʦʟ ʥʘ ʤʘʡʙʫʪʥʻ. 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʫ ʦʙʽʛʫ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʫ ʘʥʘʣʽʪʠʯʥʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷ. ʇʽʜ ʯʘʩ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʨʷʜʫ ʜʠʥʘʤʽʢʠ ʟʘʢʦʥʦʤʽʨʥʘ ʟʤʽʥʘ ʨʽʚʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʬʫʥʢʮʽʷ ʯʘʩʫ.  

ʈʝʟʫʣʴʪʘʪ ʝʢʩʪʨʘʧʦʣʷʮʽʾ ʪʨʝʥʜʘ (ʧʨʦʛʥʦʟʫʚʘʥʥʷ) ʚʠʟʥʘʯʘʻ ʚʠʙʽʨ ʬʦʨʤʠ ʢʨʠʚʦʾ. 

ʇʝʨʝʜʫʻ ʚʠʙʦʨʫ ʬʦʨʤʠ ʢʨʠʚʦʾ ʘʥʘʣʽʟ ʩʫʪʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʷʚʠʱʘ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʥʘ 

ʪʘʢʦʞ ʩʧʠʨʘʪʠʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʽʡ ʦʙʣʘʩʪʽ. ʅʘʡʙʽʣʴʰ 

ʘʜʝʢʚʘʪʥʦʶ ʬʦʨʤʦʶ ʢʨʠʚʦʾ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʫ ʦʙʽʛʫ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʫ 

ʊʆɺ çʅʝʟʘʣʝʞʥʽʩʪʴè ʻ ʧʨʷʤʘ ʫ ʚʠʛʣʷʜʽ: 

ʋ = ï 0,1961t + 7,5882. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʩʫʚʘʥʥʷʤ ʪʦʚʘʨʽʚ ʚʽʜ ʚʠʨʦʙʥʠʢʘ ʜʦ ʩʧʦʞʠʚʘʯʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʜʘʪʥʽʩʪʶ ʤʝʥʝʜʞʤʝʥʪʫ ʨʠʪʝʡʣʝʨʽʚ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʚʧʣʠʚʫ. ʅʘʜʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʤʦʜʝʣʶʚʘʥʥʷ 

ʦʙʦʨʦʪʥʦʩʪʽ ʪʦʚʘʨʽʚ ʚ ʨʠʪʝʡʣʽ ʜʦʟʚʦʣʷʪʴ ʧʦʢʨʘʱʠʪʠ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʙʘʟʫ ʘʥʘʣʽʟʫ 

ʪʘ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʠʩʢʦʨʝʥʥʷ ʪʦʚʘʨʦʦʙʦʨʦʪʥʦʩʪʽ 

ʪʦʚʘʨʥʦʾ ʤʘʩʠ. 
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ʋɼʂ 37.013.42(075.8) 

ʂʠʩʣʶʢ ɾ.ʄ., 

ʘʩʧʽʨʘʥʪʢʘ ʢʘʬʝʜʨʠ ʩʦʮʽʘʣʴʥʦʾ ʨʦʙʦʪʠ ʪʘ ʤʝʥʝʜʞʤʝʥʪʫ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ 

 

ʇʆʅʗʊʊʗ ʊɸ ʉʋʊʅɯʉʊʔ ʉʆʎɯɸʃʔʅʆ-ʇɽɼɸɻʆɻɯʏʅʆɻʆ 

ʊʈɽʅɯʅɻʋ ʇʈʀ ʈʆɹʆʊɯ ɿ ʇɯɼʃɯʊʂɸʄʀ 

 

ʇʽʜʣʽʪʢʦʚʠʡ ʚʽʢ ï ʥʘʡʝʥʝʨʛʽʡʥʽʰʠʡ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʽ ʥʘʡʨʠʟʠʢʦʚʘʥʽʰʠʡ ʧʝʨʽʦʜ ʫ 

ʞʠʪʪʽ ʦʩʦʙʠʩʪʦʩʪʽ.  

ʉʚʦʻʯʘʩʥʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʪʘ ʢʦʨʝʢʮʽʡʥʽ ʟʘʭʦʜʠ ʩʦʮʽʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʘ 

(ʧʩʠʭʦʣʦʛʘ-ʧʝʜʘʛʦʛʘ) ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʬʝʩʽʡʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʠ ʜʦʧʦʤʦʞʫʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʚʧʣʠʚʘʪʠ ʥʘ 

ʨʦʟʚʠʪʦʢ ʧʽʜʣʽʪʢʘ ʽ, ʥʝ ʟʘʰʢʦʜʷʯʠ ʩʚʦʾʡ ʧʨʠʨʦʜʽ, ʛʘʨʤʦʥʽʡʥʦ ʨʦʟʚʠʚʘʪʠʩʷ ʷʢ 

ʬʽʟʽʦʣʦʛʽʯʥʦ, ʪʘʢ ʽ ʧʩʠʭʽʯʥʦ.  

ʋ ʨʦʙʦʪʽ ʟ ʧʽʜʣʽʪʢʘʤʠ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʽ ʡʦʛʦ ʧʦʪʨʝʙʠ ʷʢ: 

ï ʎʽʢʘʚʽʩʪʴ, ʧʨʘʛʥʝʥʥʷ ʧʽʟʥʘʪʠ ʪʘ ʚʠʧʨʦʙʫʚʘʪʠ ʷʢʥʘʡʙʽʣʴʰʝ. 

ï ʇʨʘʛʥʝʥʥʷ ʧʝʨʝʞʠʚʘʥʥʷ çʜʨʘʡʚʫè (ʣʶʙʦʚ ʜʦ ʨʠʟʠʢʫ). 

ï ʇʨʘʛʥʝʥʥʷ ʥʘʩʦʣʦʜʠ, ʦʪʨʠʤʘʥʥʷ ʟʘʜʦʚʦʣʝʥʥʷ (ʦʪʨʠʤʘʪʠ ʚʩʝ ʡ ʦʜʨʘʟʫ ʙʝʟ 

ʟʫʩʠʣʴ). 

ï ʇʦʰʫʢ ʩʧʦʩʦʙʽʚ ʨʷʪʫʚʘʥʥʷ ʚʽʜ ʥʫʜʴʛʠ. 

ï ʉʪʨʘʭ ʚʪʨʘʪʠʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʝʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʛʨʫʧʠ (ʗ ï ʷʢ ʤʦʾ ʜʨʫʟʽ). 

ï ʇʨʦʪʝʩʪ ʧʨʦʪʠ ʙʘʪʴʢʽʚ (ʧʨʘʛʥʝʥʥʷ ʨʦʟʰʠʨʠʪʠ ʩʚʦʶ ʩʚʦʙʦʜʫ). 

ï ʇʨʘʛʥʝʥʥʷ ʟʥʠʟʠʪʠ ʪʨʠʚʦʞʥʽʩʪʴ, ʚʠʢʣʠʢʘʥʫ ʥʝʚʧʝʚʥʝʥʽʩʪʶ ʫ ʩʦʙʽ. 

ï ʇʨʘʛʥʝʥʥʷ ʫʥʠʢʥʫʪʠ ʫʩʚʽʜʦʤʣʝʥʥʷ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʩʚʽʪʫ, ʨʦʟʯʘʨʫʚʘʥʴ ʽ 
ʚʪʨʘʪ (ʤʘʢʩʠʤʘʣʽʟʤ, ʩʚʽʪ ʧʨʝʜʩʪʘʚʣʷʻ ʫ ʯʦʨʥʦ-ʙʽʣʠʭ ʪʦʥʘʭ).  

ï ɺʽʢʦʚʽ ʟʘʚʜʘʥʥʷ ʧʽʜʣʽʪʢʘ: ʬʦʨʤʫʚʘʥʥʷ ʩʘʤʦʩʚʽʜʦʤʦʩʪʽ; ʫʩʚʽʜʦʤʣʝʥʘ 

ʩʦʮʽʘʣʽʟʘʮʽʷ; ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʩʚʦʛʦ ʞʠʪʪʷ; ʧʽʜʛʦʪʦʚʢʘ ʜʦ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʚʽʜ ʙʘʪʴʢʽʚʩʴʢʦʾ ʩʽʤôʾ  [3]. 

ʊʦʤʫ ʤʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʥʘʡʝʬʝʢʪʠʚʥʽʰʦʶ ʪʘ ʥʘʡʜʽʻʚʽʰʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʚ ʨʦʙʦʪʽ 

ʩʦʮʽʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʘ ʪʘ ʧʝʜʘʛʦʛʘ-ʧʩʠʭʦʣʦʛʘ ʟ ʫʩʧʽʰʥʦʾ ʘʜʘʧʪʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ ʻ 

ʩʦʮʽʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʪʨʝʥʽʥʛ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʟʤʦʞʝ ʧʽʜʛʦʪʫʚʘʪʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ 

ʜʦ ʞʠʪʪʷ ʧʽʜʣʽʪʢʽʚ.  

ʊʨʝʥʽʥʛ ʧʦʭʦʜʠʪʴ ʚʽʜ ʘʥʛʣʽʡʩʴʢʦʾ çTrainingè ï ʚʠʭʦʚʘʥʥʷ, ʥʘʚʯʘʥʥʷ, 

ʧʽʜʛʦʪʦʚʢʘ.  

ʊʨʝʥʽʥʛ ʚʧʝʨʰʝ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʽ ʟʘʩʪʦʩʦʚʘʥʠʡ ʫ ʧʩʠʭʦʣʦʛʽʾ, ʽ ʜʦʩʽ ʤʘʻ ʫʩʧʽʭ 

ʫ ʟʚô̫ ʟʢʫ ʟ ʦʪʨʠʤʘʥʥʷʤ ʝʬʝʢʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʥʘʚʯʘʥʥʽ ʚ ʩʦʮʽʘʣʴʥʦ-

ʧʝʜʘʛʦʛʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ.  

ʊʨʝʥʽʥʛ ï ʮʝ ʢʦʤʧʣʝʢʩʥʘ ʪʝʭʥʦʣʦʛʽʷ ʥʘʚʯʘʥʥʷ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʝʪʦʜʽʚ (ʥʘʚʯʘʥʥʷ ʜʽʻʶ). 

ɯʩʥʫʻ ʙʝʟʣʽʯ ʚʠʟʥʘʯʝʥʴ çʪʨʝʥʽʥʛè, ʘʣʝ ʷʢ ʪʘʢʝ, ʱʦ ʰʠʨʰʝ ʨʦʟʢʨʠʚʘ ̒ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫ ̒ʮʝ ʧʦʥʷʪʪʷ. 
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ʄʠ ʚʠʙʨʘʣʠ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ ʪʨʝʥʽʥʛʫ, ʷʢ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ï ʮʝ ʚʧʦʨʷʜʢʦʚʘʥʘ ʪʘ ʟʘʜʘʯʥʦ-ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʩʫʢʫʧʥʽʩʪʴ 

ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ (ʜʽʣʦʚʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʜʽʷʣʴʥʽʩʥʠʭ, ʨʦʣʴʦʚʠʭ 

ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʽʛʦʨ, ʟʘʚʜʘʥʴ ʪʘ ʚʧʨʘʚ, ʧʩʠʭʦʪʝʭʥʽʢ ʪʘ ʨʝʬʣʝʧʨʘʢʪʠʢ, ʛʨʫʧʦʚʠʭ 

ʜʠʩʢʫʩʽʡ ʪʦʱʦ), ʣʦʛʽʯʥʦ ʪʘ ʪʝʤʘʪʠʯʥʦ ʧʽʜʽʙʨʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ 

ʪʘ ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʧʣʘʥʦʚʘʥʠʭ ʪʘ ʢʦʨʝʢʪʥʦ ʜʽʘʛʥʦʩʪʦʚʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ ʣʶʜʠʥʠ, ʛʨʫʧʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʫ ʧʨʦʮʝʩʽ ʛʨʫʧʦʚʦʾ ʜʠʥʘʤʽʢʠ [2]. 

ɺʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʪʨʝʥʽʥʛʫ ʟʨʦʙʠʣʦ ʙʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ. ɺ ʽʩʪʦʨʽʾ ʧʝʨʰʠʤ, ʭʪʦ 

ʩʪʘʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʥʘ ʧʨʘʢʪʠʮʽ, ʘʣʝ ʟ ʜʦʨʦʩʣʦʶ ʘʫʜʠʪʦʨʽʻʶ, ʙʫʚ ɼʝʡʣ 

ʂʘʨʥʝʛʽ, ʷʢʠʡ ʨʦʟʚʠʚʘʚ ʢʦʤʫʥʽʢʘʪʠʚʥʫ ʩʬʝʨʫ ʣʶʜʝʡ (ʪʨʝʥʽʥʛʠ ʨʦʟʚʠʪʢʫ 

ʚʧʝʚʥʝʥʦʩʪʽ ʫ ʩʦʙʽ, ʫ ʚʣʘʩʥʠʭ ʩʠʣʘʭ, ʥʘʚʠʯʦʢ ʚʠʩʪʫʧʫ ʥʘ ʧʫʙʣʽʮʽ, ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʣʶʜʴʤʠ).  

ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʪʝʞ ʟʨʦʙʠʚ ʂ.ʎ. ʃʝʚʽʥ (Kurt Zadek Lewin), ʷʢʠʡ ʫ 1964 ʨʦʮʽ 

ʨʦʟʨʦʙʠʚ ʟ ʢʦʣʝʛʘʤʠ ʪʨʝʥʽʥʛʦʚʽ ʛʨʫʧʠ (ʊ-ʛʨʫʧʠ).  

ɺʦʥʠ ʚʚʘʞʘʣʠ, ʱʦ ʟʤʽʥʠ ʚ ʫʩʪʘʥʦʚʢʘʭ ʪʘ ʧʦʚʝʜʽʥʮʽ ʣʶʜʝʡ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ 

ʛʨʫʧʦʚʦʤʫ ʧʨʦʮʝʩʽ [4]. 

ʇʽʟʥʽʰʝ ʄ. ʌʦʨʚʝʨʛ ʟʘʧʨʦʚʘʜʠʚ ʧʦʥʷʪʪʷ çʉʦʮʽʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʪʨʝʥʽʥʛè ʪʘ 

ʚʜʦʩʢʦʥʘʣʠʚ ʮʶ ʪʝʭʥʦʣʦʛʽʶ, ʜʝ ʦʩʥʦʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚʠʩʪʫʧʘʣʠ ʨʦʣʴʦʚʽ ʽʛʨʠ ʪʘ 

ʜʨʘʤʘʪʠʟʘʮʽʷ [5].  

ʂ. ʈʦʜʞʝʨʩ ʟʘʧʨʦʧʦʥʫʚʘʚ ʽ ʚʧʨʦʚʘʜʠʚ ʽʜʝʶ çɻʨʫʧʠ ʟʫʩʪʨʽʯʝʡè ʽ ʚʠʟʥʘʯʠʚ ʨʦʣʽ 

(ʪʨʝʥʝʨ ʚʠʩʪʫʧʘʻ ʷʢ ʧʘʨʪʥʝʨ, ʢʦʥʩʫʣʴʪʘʥʪ, ʝʢʩʧʝʨʪ, ʧʦʤʽʯʥʠʢ) ʽ ʩʪʠʣʽ ʪʨʝʥʝʨʘ, ʱʦ 

ʥʘʜʘʶʪʴ ʧʩʠʭʦʣʦʛʽʯʥʫ ʧʽʜʪʨʠʤʢʫ ʣʶʜʠʥʽ.  

ʖ.ʄ. ɭʤʝʣʴʷʥʦʚ ʩʬʦʨʤʫʚʘʚ ʪʨʝʥʽʥʛ ʩʝʥʩʠʪʠʚʥʦʩʪʽ ʯʠ ʪʨʝʥʽʥʛ ʤʽʞʦʩʦʙʠʩʪʽʩʥʦʾ 

ʯʫʪʣʠʚʦʩʪʽ. ʇʨʦʚʽʜʥʠʤ ʤʝʪʦʜʠʯʥʠʤ ʟʘʩʦʙʦʤ ʪʨʝʥʽʥʛʫ ʚʚʘʞʘʚ ʧʩʠʭʦʛʽʤʥʘʩʪʠʯʥʽ 

ʚʧʨʘʚʠ (ʘ ʧʦʪʽʤ ï ʰʝʨʠʥʛ), ʱʦ ʻ ʦʩʥʦʚʦʶ ʯʠ ʩʪʨʠʞʥʝʤ ʙʫʜʴ-ʷʢʦʛʦ ʩʦʮʽʘʣʴʥʦ-

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʪʨʝʥʽʥʛʫ [1]. 

ʊʨʝʥʽʥʛ ʧʦʩʪʘʻ ʷʢ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʘ ʜʽʷ, ʚ ʧʨʦʮʝʩʽ ʷʢʦʾ 

ʫʯʘʩʥʠʢʠ ʦʪʨʠʤʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʚʣʘʩʥʠʪʠ ʥʘʙʽʨ çʢʫʣʴʪʫʨʥʠʭ ʟʥʘʨʷʜʴè ʜʣʷ 

ʦʚʦʣʦʜʽʥʥʷ ʥʦʚʦʶ ʧʦʚʝʜʽʥʢʦʶ.  

ʉʫʪʥʽʩʪʴ ʪʨʝʥʽʥʛʫ ʷʢ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ ʚʧʣʠʚʫ, ʱʦ ʥʘʜʘʻ 

ʫʯʘʩʥʠʢʘʤ ʪʨʝʥʽʥʛʫ ʟʙʨʦʾ ʪʘ ʧʨʠʡʦʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʾʤ ʘʢʪʠʚʥʦ ʦʧʘʥʦʚʫʚʘʪʠ 

ʩʚʦʻʶ ʧʦʚʝʜʽʥʢʦʶ, ʧʝʨʝʙʫʜʦʚʫʚʘʪʠ ʥʝʧʨʦʜʫʢʪʠʚʥʽ ʩʪʨʫʢʪʫʨʠ ʜʽʷʣʴʥʦʩʪʽ ʽ ʪʠʤ 

ʩʘʤʠʤ ʧʽʜʥʽʤʘʪʠ ʨʝʛʫʣʷʮʽʶ ʧʦʚʝʜʽʥʢʠ ʥʘ ʚʠʱʠʡ ʨʽʚʝʥʴ.  

ɯ ʚ ʧʨʦʮʝʩʽ ʪʨʝʥʽʥʛʫ ʷʢ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʜʽʾ ʚʠʜʽʣʷʶʪʴʩʷ ʪʘʢʽ ʝʪʘʧʠ: 

ï ɺʠʚʝʜʝʥʥʷ ʟ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʣʘʥʫ, ʟʦʚʥʽʰʥʽʡ ʥʝʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ ʽ 
ʤʦʜʝʣʝʡ ʧʦʚʝʜʽʥʢʠ. 

ï ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʽʜʝʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʧʣʘʥʽ. 

ï ʄʦʜʠʬʽʢʘʮʽʷ ʧʦʚʝʜʽʥʢʠ ʫʯʘʩʥʠʢʽʚ ʛʨʫʧʠ ʫ ʙʽʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʙʣʠʞʝʥʥʷ 
ʜʦ ʟʨʘʟʢʘ ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʡʦʛʦ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʧʣʘʥʽ. 

ʗʢ ʜʽʘʛʥʦʩʪʠʯʥʘ ʧʨʦʮʝʜʫʨʘ ʦʮʽʥʢʠ ʪʨʝʥʽʥʛʫ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ çʟʦʥʘ 

ʥʘʡʙʣʠʞʯʦʛʦ ʨʦʟʚʠʪʢʫè, ʱʦ ʚʠʥʠʢʘʻ ʚ ʧʨʦʮʝʩʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʨʦʚʽʜʥʠʤ ʪʘ 

ʫʯʘʩʥʠʢʘʤʠ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʪʨʝʥʽʥʛʫ. 
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ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʪʨʝʥʽʥʛʫ ʧʨʦʚʽʜʥʠʤ ʦʙʫʤʦʚʣʝʥʘ ʪʠʤ, ʥʘʩʢʽʣʴʢʠ 

ʚʝʜʫʯʠʡ ʚʠʟʥʘʯʘʻ çʟʦʥʫ ʥʘʡʙʣʠʞʯʦʛʦ ʨʦʟʚʠʪʢʫè ʫʯʘʩʥʠʢʽʚ ʪʨʝʥʽʥʛʫ, ʱʦ ʫ 

ʦʚʦʣʦʜʽʥʥʽ ʨʽʟʥʠʤʠ ʢʫʣʴʪʫʨʥʠʤʠ ʟʥʘʨʷʜʜʷʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʩʚʦʻʾ ʧʦʚʝʜʽʥʢʠ. 

ʉʦʮʽʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʪʨʝʥʽʥʛ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʠ ʤʘʻ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʪʦʤʫ ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʣʷ: 

ï ʤʦʙʽʣʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʦʩʦʙʠʩʪʦʩʪʽ;  

ï ʨʦʟʰʠʨʝʥʥʷ ʢʦʣʘ ʡʦʛʦ ʤʦʞʣʠʚʦʩʪʝʡ, ʧʦʪʨʽʙʥʠʭ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʩʦʮʽʫʤʫ; 

ï ʦʚʦʣʦʜʽʥʥʷ ʥʦʚʠʤʠ ʥʘʚʠʯʢʘʤʠ ʯʝʨʝʟ çʧʨʦʛʨʘʚʘʥʥʷè; 

ï ʧʦʧʦʚʥʝʥʥʷ ʟʥʘʥʴ; 

ï ʚʠʧʨʘʚʣʝʥʥʷ ʥʝʜʦʣʽʢʽʚ; 

ï ʜʦʚʝʜʝʥʥʷ ʜʦ ʘʚʪʦʤʘʪʠʟʤʫ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʫ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʷʭ; 

ï ʟʘʢʨʽʧʣʝʥʥʷ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʜʽʡ ʜʣʷ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ï ʷʢ çʪʨʝʥʘʞʝʨè, ʥʘ ʷʢʦʤʫ ʚ ʙʝʟʧʝʯʥʽʡ ʦʙʩʪʘʥʦʚʮʽ ʦʩʚʦʶʶʪʴʩʷ ʪʘ 

ʚʽʜʪʦʯʫʶʪʴʩʷ ʣʽʜʝʨʩʴʢʽ ʪʘ ʽʥʰʽ ʟʥʘʥʥʷ ʪʘ ʚʤʽʥʥʷ; 

ï ʷʢ ʩʧʦʩʽʙ ʧʨʠʩʢʦʨʝʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ 

ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʽʦʥʫʶʯʦʾ ʦʩʦʙʠʩʪʦʩʪʽ. 
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ʄʘʥʞʦʩ ʊ.ɺ., 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ  ʢʘʬʝʜʨʠ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʘʜʠʤʘ ɻʝʪʴʤʘʥʘ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʄʝʣʴʥʠʢ ʆ.ʆ., 

ʢ. ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʘʜʠʤʘ ɻʝʪʴʤʘʥʘ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʂʆʄʇᾷʖʊɽʈʅʆɰ ɸʃɻɽɹʈʀ ʇʈʀ ɺʀɺʏɽʅʅɯ 

ʄɽʊʆɼɯɺ ʆʇʊʀʄɯɿɸʎɯɰ 

ʇʦʩʪʫʧʦʚʘ ʮʠʬʨʦʚʽʟʘʮʽʷ ʚʩʽʭ ʩʝʢʪʦʨʽʚ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʨʽʟʥʽ ʩʬʝʨʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʚʥʦʩʷʪʴ 

ʨʝʚʦʣʶʮʽʡʥʽ ʟʤʽʥʠ ʽ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. ɿʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʷʤ ʧʦʙʫʜʦʚʠ ʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʬʦʨʤʘʪʽʚ, ʪʘʢʠʭ ʷʢ ʛʨʘʬʽʢʠ, ʜʽʘʛʨʘʤʠ, ʪʘʙʣʠʮʽ, ʝʣʝʤʝʥʪʠ 

ʽʥʬʦʛʨʘʬʽʢʠ ʪʦʱʦ, ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʦʯʝʚʠʜʥʠʤ ʪʝ, ʱʦ ʫ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ ʜʘʥʽ 

ʩʧʨʠʡʤʘʶʪʴʩʷ ʪʘ ʦʧʨʘʮʴʦʚʫʶʪʴʩʷ ʣʶʜʠʥʦʶ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʦʮʝʩʫ 

ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ 

ʥʘʜʘʻ ʾʤ ʤʦʞʣʠʚʦʩʪʽ ʷʢʽʩʥʦʛʦ ʦʧʘʥʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʫ ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʽʟ ʟʘʩʪʦʩʫʥʢʫ GeoGebra [1] ʚ ʟʘʜʘʯʘʭ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘ ʧʨʠʢʣʘʜʽ ʤʝʪʦʜʫ ʛʨʘʜʽʻʥʪʥʦʛʦ 

ʩʧʫʩʢʫ [2]. ɻʨʘʜʽʻʥʪʥʠʡ ʩʧʫʩʢ ʻ ʧʦʪʫʞʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʟʘʩʪʦʩʫʚʘʥʴ ʫ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥʘʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ, 

ʦʧʪʠʤʽʟʦʚʫʚʘʪʠ ʤʦʜʝʣʽ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʩʠʩʪʝʤʠ.  

ʎʝʡ ʤʝʪʦʜ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʤʘʰʠʥʥʦʤʫ ʥʘʚʯʘʥʥʽ, ʝʢʦʥʦʤʽʮʽ, ʬʽʟʠʮʽ, 

ʤʝʜʠʮʠʥʽ ʪʘ ʚ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʛʘʣʫʟʷʭ: 

- ʚ ʝʢʦʥʦʤʽʮʽ: ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʬʫʥʢʮʽʡ ʢʦʨʠʩʥʦʩʪʽ, ʚʠʨʦʙʥʠʯʠʭ ʬʫʥʢʮʽʡ ʘʙʦ 

ʬʫʥʢʮʽʡ ʚʠʪʨʘʪ ʚ ʝʢʦʥʦʤʽʯʥʠʭ ʤʦʜʝʣʷʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʢʦʥʦʤʽʩʪʘʤ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʩʠʩʪʝʤʠ; 

- ʫ ʤʝʜʠʮʠʥʽ: ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʤʦʜʝʣʝʡ, ʷʢʽ ʧʨʦʛʥʦʟʫʶʪʴ ʨʝʘʢʮʽʶ ʥʘ ʣʽʢʠ ʘʙʦ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ; ʜʣʷ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʚ ʤʦʜʝʣʷʭ, ʱʦ ʦʧʠʩʫʶʪʴ 

ʚʩʤʦʢʪʫʚʘʥʥʷ, ʨʦʟʧʦʜʽʣ, ʤʝʪʘʙʦʣʽʟʤ ʽ ʚʠʚʝʜʝʥʥʷ ʣʽʢʽʚ ʪʦʱʦ; 

- ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʦʧʝʨʘʮʽʡ: ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʦʧʝʨʘʮʽʡ ʽ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯ 
ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʥʘʧʨʠʢʣʘʜ, ʚ ʫʧʨʘʚʣʽʥʥʽ ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʚʦʢ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʨʰʨʫʪʽʚ, ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʘʙʦ ʧʣʘʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ.  

ʆʧʠʰʝʤʦ ʢʦʨʦʪʢʦ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʜʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ. ɻʨʘʜʽʻʥʪʥʠʡ ʩʧʫʩʢ ï ʮʝ 

ʘʣʛʦʨʠʪʤ ʦʧʪʠʤʽʟʘʮʽʾ, ʷʢʠʡ ʽʪʝʨʘʮʽʡʥʦ ʟʥʘʭʦʜʠʪʴ ʣʦʢʘʣʴʥʠʡ ʤʽʥʽʤʫʤ ʬʫʥʢʮʽʾ 

ʰʣʷʭʦʤ ʨʫʭʫ ʫ ʥʘʧʨʷʤʢʫ, ʧʨʦʪʠʣʝʞʥʦʤʫ ʜʦ ʛʨʘʜʽʻʥʪʫ ʬʫʥʢʮʽʾ ʚ ʧʦʪʦʯʥʽʡ ʪʦʯʮʽ. 

ʗʢʱʦ ʟʜʽʡʩʥʶʚʘʪʠ ʢʨʦʢʠ ʚ ʥʘʧʨʷʤʢʫ ʩʘʤʦʛʦ ʛʨʘʜʽʻʥʪʫ, ʪʦ ʘʣʛʦʨʠʪʤ ʙʫʜʝ 

ʥʘʙʣʠʞʘʪʠʩʷ ʜʦ ʣʦʢʘʣʴʥʦʛʦ ʤʘʢʩʠʤʫʤʫ ʮʽʻʾ ʬʫʥʢʮʽʾ. 

1) ɯʥʽʮʽʘʣʽʟʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ: ʧʦʯʠʥʘʻʤʦ ʟ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʠʧʫʱʝʥʥʷ ʱʦʜʦ 
ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʘʙʦ ʩʠʩʪʝʤʠ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʦʧʪʠʤʽʟʫʚʘʪʠ (ʧʦʯʘʪʢʦʚʘ ʪʦʯʢʘ).  
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2) ʆʙʯʠʩʣʝʥʥʷ ʛʨʘʜʽʻʥʪʘ: ʟʥʘʭʦʜʠʤʦ ʟʥʘʯʝʥʥʷ ʛʨʘʜʽʻʥʪʘ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʚ 
ʪʦʯʮʽ, ʦʪʨʠʤʘʥʽʡ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʢʨʦʮʽ. 

3) ʆʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ: ʦʥʦʚʣʶʻʤʦ ʧʘʨʘʤʝʪʨʠ ʰʣʷʭʦʤ ʚʽʜʥʽʤʘʥʥʷ ʚʽʜ 
ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʥʘʧʝʨʝʜ ʟʘʜʘʥʦʛʦ ʤʥʦʞʥʠʢʘ Ŭ (ʪʘʢʦʞ ʚʽʜʦʤʦʛʦ, ʷʢ 

ʰʚʠʜʢʽʩʪʴ ʥʘʚʯʘʥʥʷ), ʧʦʤʥʦʞʝʥʦʛʦ ʥʘ ʛʨʘʜʽʻʥʪ. ʐʚʠʜʢʽʩʪʴ ʥʘʚʯʘʥʥʷ ʚʠʟʥʘʯʘʻ 

ʚʝʣʠʯʠʥʫ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʪʘ ʚʧʣʠʚʘʻ ʥʘ ʟʙʽʞʥʽʩʪʴ ʽ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʣʛʦʨʠʪʤʫ. 

4) ʇʝʨʝʚʽʨʢʘ ʢʨʠʪʝʨʽʶ ʟʫʧʠʥʢʠ: ʧʝʨʝʚʽʨʷʻʤʦ ʥʘʷʚʥʽʩʪʴ ʟʘʜʦʚʽʣʴʥʦʾ ʪʦʯʥʦʩʪʽ 
ʘʙʦ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ ʜʦʩʷʛʥʝʥʥʷ ʽʥʰʦʛʦ ʢʨʠʪʝʨʽʶ ʟʫʧʠʥʢʠ, ʷʢʠʡ ʚʢʘʟʫʻ ʥʘ 

ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʦʧʪʠʤʽʟʘʮʽʾ. 

5) ʇʦʚʪʦʨʝʥʥʷ ʢʨʦʢʽʚ 2-5: ʧʦʚʪʦʨʶʻʤʦ ʦʙʯʠʩʣʝʥʥʷ ʛʨʘʜʽʻʥʪʫ, ʦʥʦʚʣʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʧʝʨʝʚʽʨʢʠ ʢʨʠʪʝʨʽʶ ʟʫʧʠʥʢʠ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʢʽʥʮʝʚʦʾ ʪʦʯʢʠ 

ʦʧʪʠʤʽʟʘʮʽʾ. 

6) ɿʘʚʝʨʰʝʥʥʷ: ʚʠʢʦʥʫʻʤʦ ʟʫʧʠʥʢʫ ʘʣʛʦʨʠʪʤʫ, ʢʦʣʠ ʢʨʠʪʝʨʽʡ ʟʙʽʞʥʦʩʪʽ 

ʚʠʢʦʥʘʥʦ, ʘ ʧʘʨʘʤʝʪʨʠ ʜʦʩʷʛʣʠ ʟʘʜʦʚʽʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ɺʠʚʯʝʥʥʷ ʤʝʪʦʜʫ ʛʨʘʜʽʻʥʪʥʦʛʦ ʩʧʫʩʢʫ ʪʘ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʦʞʝ ʙʫʪʠ 

ʩʢʣʘʜʥʠʤ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʯʝʨʝʟ ʡʦʛʦ ʤʘʪʝʤʘʪʠʯʥʫ ʧʨʠʨʦʜʫ, ʦʜʥʘʢ ʚʽʟʫʘʣʽʟʘʮʽʷ ʻ 

ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʜʦʧʦʤʦʞʝ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʦʩʥʦʚʥʽ ʢʦʥʮʝʧʮʽʾ ʪʘ 

ʜʠʥʘʤʽʢʫ ʮʴʦʛʦ ʘʣʛʦʨʠʪʤʫ.  

ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʽʣʶʩʪʨʘʮʽʾ ʛʨʘʜʽʻʥʪʥʦʛʦ ʩʧʫʩʢʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʫ GeoGebra ï ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʜʠʥʘʤʽʯʥʦʾ ʛʝʦʤʝʪʨʽʾ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʽʥʪʝʨʘʢʪʠʚʥʦ ʚʽʟʫʘʣʽʟʦʚʫʚʘʪʠ ʪʘ ʜʦʩʣʽʜʞʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʧʦʥʷʪʪʷ. 

ʇʦ-ʧʝʨʰʝ, ʽʥʩʪʨʫʤʝʥʪ GeoGebra ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʚʽʟʫʘʣʴʥʠʭ ʟʦʙʨʘʞʝʥʴ ʧʨʠ ʧʦʰʫʢʫ ʝʢʩʪʨʝʤʫʤʫ ʤʝʪʦʜʦʤ ʛʨʘʜʽʻʥʪʥʦʛʦ ʩʧʫʩʢʫ. 

ʅʘʧʨʠʢʣʘʜ, ʟʜʦʙʫʚʘʯʽ ʤʦʞʫʪʴ ʩʪʚʦʨʠʪʠ ʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʮʽʣʴʦʚʦʾ 

ʬʫʥʢʮʽʾ. ʇʦ-ʜʨʫʛʝ, GeoGebra ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʟʤʽʥʠ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʚ ʤʽʨʫ ʦʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʧʽʜ ʯʘʩ ʢʦʞʥʦʾ 

ʽʪʝʨʘʮʽʾ ʘʣʛʦʨʠʪʤʫ. 

ʄʘʥʽʧʫʣʶʶʯʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʜʝʣʽ ʽ ʩʧʦʩʪʝʨʽʛʘʶʯʠ, ʷʢ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʧʨʘʮʶʻ 

ʘʣʛʦʨʠʪʤ ʛʨʘʜʽʻʥʪʥʦʛʦ ʩʧʫʩʢʫ.  

ɺʦʥʠ ʤʦʞʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʘ Ŭ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʰʚʠʜʢʽʩʪʴ ʥʘʚʯʘʥʥʷ, ʥʘ ʰʚʠʜʢʽʩʪʴ ʟʙʽʞʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʣʛʦʨʠʪʤʫ, ʘ ʪʘʢʦʞ 

ʪʝ, ʷʢ ʚʽʥ ʤʦʞʝ ʟʫʧʠʥʠʪʠʩʴ ʚ ʣʦʢʘʣʴʥʠʭ ʦʧʪʠʤʫʤʘʭ ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʨʫʭʘʪʠʩʴ ʫ 

ʙʽʢ ʛʣʦʙʘʣʴʥʦʛʦ ʝʢʩʪʨʝʤʫʤʫ. ʊʘʢʝ ʚʽʟʫʘʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʩʪʫʜʝʥʪʘʤ ʨʦʟʚʠʥʫʪʠ ʽʥʪʫʾʮʽʶ ʱʦʜʦ ʪʦʛʦ, ʷʢ ʘʣʛʦʨʠʪʤ ʦʥʦʚʣʶʻ ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ 

ʥʘ ʦʩʥʦʚʽ ʛʨʘʜʽʻʥʪʘ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʜʦʜʘʪʦʢ GeoGebra ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʜʠʥʘʤʽʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʨʘʻʢʪʦʨʽʾ ʛʨʘʜʽʻʥʪʥʦʛʦ ʩʧʫʩʢʫ ʚ ʧʨʦʩʪʦʨʽ ʧʘʨʘʤʝʪʨʽʚ. 

ʉʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʘʥʽʤʫʚʘʪʠ ʧʨʦʮʝʩ ʛʨʘʜʽʻʥʪʥʦʛʦ ʩʧʫʩʢʫ, ʚʽʟʫʘʣʴʥʦ ʚʽʜʩʪʝʞʫʶʯʠ, 

ʷʢ ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʟʥʘʯʝʥʴ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ, ʱʦ 

ʤʽʥʽʤʽʟʫʶʪʴ ʬʫʥʢʮʽʶ ʚʠʪʨʘʪ. ʎʷ ʜʠʥʘʤʽʯʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʤʦʞʝ ʜʘʪʠ ʩʪʫʜʝʥʪʘʤ 

ʯʽʪʢʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʝ, ʷʢ ʘʣʛʦʨʠʪʤ ʽʪʝʨʘʪʠʚʥʦ ʧʽʜʣʘʰʪʦʚʫʻ ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ ʜʦ 
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ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʽ ʷʢ ʪʨʘʻʢʪʦʨʽʷ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʧʨʠ ʨʽʟʥʠʭ ʰʚʠʜʢʦʩʪʷʭ 

ʥʘʚʯʘʥʥʷ ʘʙʦ ʧʦʯʘʪʢʦʚʠʭ ʪʦʯʢʘʭ. 

ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʦ, ʷʢ ʧʨʠʢʣʘʜ, ʚʽʟʫʘʣʽʟʘʮʽʶ ʫ ʜʦʜʘʪʢʫ Geogebra ʪʨʘʻʢʪʦʨʽʾ 

ʨʫʭʫ ʛʨʘʜʽʻʥʪʥʦʛʦ ʩʧʫʩʢʫ ʚ ʥʘʧʨʷʤʢʫ ʤʽʥʽʤʫʤʫ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ:  

ʘ) ʧʨʠ ʩʪʘʨʪʽ ʟ ʨʽʟʥʠʭ ʪʦʯʦʢ (ɸ ʽ ɸ1);  

ʙ) ʧʨʠ ʚʠʙʦʨʽ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʘ Ŭ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʰʚʠʜʢʽʩʪʴ ʥʘʚʯʘʥʥʷ 

(ʪʨʘʻʢʪʦʨʽʷ ʨʫʭʫ ALMNéY ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʩʪʘʨʪʦʚʦʾ ʪʦʯʢʠ ɸ ʽ ʟʘ ʚʠʙʦʨʫ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ Ŭ ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʞʥʽʩʪʴ ʘʣʛʦʨʠʪʤʫ ʜʦ ʪʦʯʢʠ 

ʤʽʥʽʤʫʤʫ; ʪʨʘʻʢʪʦʨʽʷ ABCDéJ, ʩʪʘʨʪʦʚʦʶ ʪʦʯʢʦʶ ʷʢʦʾ ʻ ʪʘ ʞ ʪʦʯʢʘ ɸ, ʧʨʦʪʝ 

ʧʘʨʘʤʝʪʨ Ŭ ʟʙʽʣʴʰʝʥʦ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʨʦʟʙʽʞʥʦʩʪʽ ʘʣʛʦʨʠʪʤʫ).  

ʇʨʠ ʮʴʦʤʫ, ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʨʠʩ. 1 ʣʽʥʽʾ ʨʽʚʥʷ ʪʘ ʨʽʟʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʣʴʦʨʫ 

ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʴʥʦ ʧʦʢʘʟʘʪʠ ʦʙᾷʻʤʥʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ. 

  
ʈʠʩ.1 ʊʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʛʨʘʜʽʻʥʪʥʦʛʦ ʩʧʫʩʢʫ ʚ ʥʘʧʨʷʤʢʫ ʤʽʥʽʤʫʤʫ ʮʽʣʴʦʚʦʾ 

ʬʫʥʢʮʽʾ 
 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ GeoGebra ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʤʦʞʝ ʟʥʘʯʥʦ 

ʧʦʢʨʘʱʠʪʠ ʨʦʟʫʤʽʥʥʷ ʛʨʘʜʽʻʥʪʥʦʛʦ ʩʧʫʩʢʫ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ. ʉʪʚʦʨʶʶʯʠ 

ʚʽʟʫʘʣʴʥʽ ʟʦʙʨʘʞʝʥʥʷ ʘʣʛʦʨʠʪʤʫ, ʫʯʘʩʥʠʢʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ 

ʽʥʪʫʾʪʠʚʥʝ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢ ʧʨʘʮʶʻ ʛʨʘʜʽʻʥʪʥʠʡ ʩʧʫʩʢ, ʷʢ ʚʽʥ ʦʥʦʚʣʶʻ 

ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ ʽ ʷʢ ʟʙʽʛʘʻʪʴʩʷ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ.  

ɺʽʟʫʘʣʽʟʘʮʽʾ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ ʜʠʥʘʤʽʢʫ ʛʨʘʜʽʻʥʪʥʦʛʦ 

ʩʧʫʩʢʫ, ʡʦʛʦ ʚʘʨʽʘʮʽʾ ʪʘ ʚʟʘʻʤʦʜʽʶ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, GeoGebra ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʚʽʟʫʘʣʽʟʘʮʽʾ ʤʦʞʝ ʟʨʦʙʠʪʠ ʧʨʦʮʝʩ 

ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʮʽʢʘʚʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ, ʩʧʨʠʷʶʯʠ ʢʨʘʱʦʤʫ ʟʘʩʚʦʻʥʥʶ 

ʛʨʘʜʽʻʥʪʥʦʛʦ ʩʧʫʩʢʫ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʴ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. GeoGebra Classic - GeoGebra. GeoGebra - the worldôs favorite, free math tools 

used by over 100 million students and teachers. URL: 

https://www.geogebra.org/classic?lang=ua. 

2. Kwiatkowski R. Gradient Descent Algorithm ï a deep dive. Medium. URL: 

https://towardsdatascience.com/gradient-descent-algorithm-a-deep-dive-

cf04e8115f21  

https://www.geogebra.org/classic?lang=ua
https://towardsdatascience.com/gradient-descent-algorithm-a-deep-dive-cf04e8115f21
https://towardsdatascience.com/gradient-descent-algorithm-a-deep-dive-cf04e8115f21
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ʋɼʂ 004.9 

ʆʚʯʘʨʫʢ ɯ.ɺ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʂʦʪʝʥʢʦ ʄ.ʆ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ɼʃʗ ɸʅɸʃɯɿʋ 

ʈʀʅʂʆɺʀʍ ʊɽʅɼɽʅʎɯʁ ʊɸ ʇɽʈɽɼɹɸʏɽʅʅʗ ɿʄɯʅ ɺ ɹɯɿʅɽʉ-

ʉɽʈɽɼʆɺʀʑɯ 

 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ï ʮʝ ʛʘʣʫʟʴ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʥʘʫʢʠ, ʱʦ ʟʘʡʤʘʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷʤ 

ʧʨʦʛʨʘʤ ʪʘ ʘʣʛʦʨʠʪʤʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʤʦʜʝʣʶʚʘʪʠ ʣʶʜʩʴʢʠʡ ʽʥʪʝʣʝʢʪ. ʐʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʠʚ ʩʠʪʫʘʮʽʶ ʫ ʩʚʽʪʽ ʙʽʟʥʝʩʫ.  

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʩʬʝʨ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ ʘʥʘʣʽʟ 

ʨʠʥʢʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥ ʫ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʽ.  

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʨʘʥʩʬʦʨʤʫʻ ʩʧʦʩʦʙʠ ʨʦʙʦʪʠ ʢʦʤʧʘʥʽʡ, ʥʘʜʘʶʯʠ ʚʝʣʠʯʝʟʥʫ 

ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʽʜʝʡ, ʷʢʽ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʾʤ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʨʽʰʝʥʥʷ, ʧʦʢʨʘʱʫʚʘʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʽ ʟʘʣʠʰʘʪʠʩʷ ʧʦʧʝʨʝʜʫ ʢʦʥʢʫʨʝʥʪʽʚ. 

ʆʜʥʘ ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ ʰʚʠʜʢʽʩʪʴ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ 

ʦʙʩʷʛʽʚ ʜʘʥʠʭ.  

ɸʣʛʦʨʠʪʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʦʞʫʪʴ ʰʚʠʜʢʦ ʧʨʦʩʽʶʚʘʪʠ ʜʘʥ ̔ ʟ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʞʝʨʝʣ, ʪʘʢʠʭ ʷʢ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, ʩʪʨʽʯʢʠ ʥʦʚʠʥ ʪʘ ʦʥʣʘʡʥ-

ʦʛʣʷʜʠ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʪʝʥʜʝʥʮʽʾ.  

ʎʝ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʢʦʤʧʘʥʽʷʤ ʦʪʨʠʤʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʦʚʝʜʽʥʢʫ, ʫʧʦʜʦʙʘʥʥʷ 

ʪʘ ʥʘʩʪʨʦʾ ʩʧʦʞʠʚʘʯʽʚ, ʱʦ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʾʭʥʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽʾ ʪʘ 

ʨʦʟʨʦʙʢʫ ʧʨʦʜʫʢʪʫ [1]. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʥʘʩʪʨʦʾʚ ʨʠʥʢʫ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥ ʫ ʧʦʚʝʜʽʥʮʽ ʩʧʦʞʠʚʘʯʽʚ. ɸʥʘʣʽʟ ʥʘʩʪʨʦʾʚ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ (NLP) ʜʣʷ ʘʥʘʣʽʟʫ ʧʫʙʣʽʢʘʮʽʡ ʫ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, ʚʽʜʛʫʢʽʚ ʢʣʽʻʥʪʽʚ ʪʘ ʽʥʰʠʭ ʜʞʝʨʝʣ ʚʽʜʛʫʢʽʚ ʢʣʽʻʥʪʽʚ, ʱʦʙ 

ʦʮʽʥʠʪʠ ʟʘʛʘʣʴʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʝʚʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʙʨʝʥʜʫ ʯʠ ʛʘʣʫʟʽ.  

ɸʥʘʣʽʟʫʶʯʠ ʥʘʩʪʨʦʾ, ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʧʦʜʦʙʘʥʥʷ 

ʢʣʽʻʥʪʽʚ ʽ ʧʨʠʡʥʷʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʧʨʦʜʫʢʪʽʚ ʽ 

ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ[2]. 

ʆʢʨʽʤ ʘʥʘʣʽʟʫ ʨʠʥʢʦʚʠʭ ʪʝʥʜʝʥʮʽʡ, ʪhʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʥʘʣʽʟʫ ʢʦʥʢʫʨʝʥʪʽʚ.  

ɺʽʜʩʪʝʞʫʶʯʠ ʜʽʷʣʴʥʽʩʪʴ ʢʦʥʢʫʨʝʥʪʽʚ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʾʭʥʽ ʩʪʨʘʪʝʛʽʾ, ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʶ 

ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʣʘʩʥʦʾ ʩʪʨʘʪʝʛʽʾ.  
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ɸʣʛʦʨʠʪʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʢʦʤʧʘʥʽʷʤ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ 

ʧʨʦ ʢʦʥʢʫʨʝʥʪʽʚ ʽʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʪʘʢʠʭ ʷʢ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, ʩʪʨʽʯʢʠ ʥʦʚʠʥ ʽ 

ʨʠʥʢʦʚʽ ʟʚʽʪʠ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʥʜʝʥʮʡ̔ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʩʪʘʚ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ʘʢʮʽʾ, ʦʩʢʽʣʴʢʠ 

ʚʽʥ ʜʦʟʚʦʣʷʻ ʽʥʚʝʩʪʦʨʘʤ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʽ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʽʥʚʝʩʪʠʮʽʡʥʽ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʨʦʛʥʦʟʥʦʾ ʘʥʘʣʽʪʠʢʠ [3]. 

ʑʝ ʦʜʥʽʻʶ ʧʝʨʝʚʘʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ʪhʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ 

ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʜʘʥʽ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʝʢʦʥʦʤʠʪʠ ʯʘʩ ʪʘ ʟʤʝʥʰʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʣʶʜʩʴʢʦʾ ʧʦʤʠʣʢʠ ʧʨʠ 

ʘʥʘʣʽʟʽ ʜʘʥʠʭ. 

ʆʜʥʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʘʻ ʩʚʦʾ ʚʠʢʣʠʢʠ. ʆʜʥʠʤ ʟ 

ʥʘʡʙʽʣʴʰʠʭ ʚʠʢʣʠʢʽʚ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʜʘʥʠʭ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʙʫʪʠ ʧʦʤʠʣʢʦʚʠʤ, ʷʢʱʦ ʡʦʤʫ ʥʘʜʘʪʠ ʥʝʪʦʯʥʽ ʘʙʦ 

ʥʝʜʦʩʪʦʚʽʨʥʽ ʜʘʥʽ. ʂʨʽʤ ʪʦʛʦ, ʪhʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʥʝ ʟʘʚʞʜʠ ʤʦʞʝ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ 

ʩʢʣʘʜʥʽ ʪʘ ʩʫʙ'ʻʢʪʠʚʥʽ ʜʘʥʽ, ʪʘʢʽ ʷʢ ʩʤʘʢ ʪʘ ʝʩʪʝʪʠʯʥʽ ʧʝʨʝʚʘʛʠ. 

ʑʝ ʦʜʥʠʤ ʚʠʢʣʠʢʦʤ ʻ ʝʪʠʯʥʽ ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ.  

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʟʙʠʨʘʪʠ ʪʘ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʩʪʠʭ 

ʜʘʥʠʭ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʤʦʞʝ ʧʦʨʫʰʫʚʘʪʠ ʾʭʥ ʁʧʨʠʚʘʪʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ. ʂʨʽʤ 

ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʟʘʡʥʷʪʽʩʪʴ ʪʘ ʟʤʽʥʠʪʠ 

ʧʨʠʨʦʜʫ ʨʦʙʦʪʠ ʚ ʙʽʟʥʝʩʽ. 

ɿʘʛʘʣʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʘʥʘʣʽʟʽ ʨʠʥʢʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʟʤʽʥ ʫ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʽ ʜʘʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ.  

ʅʘʜʘʶʯʠ ʩʚʦʻʯʘʩʥʫ ʪʘ ʪʦʯʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ, ʧʦʢʨʘʱʫʚʘʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʽ 

ʟʘʣʠʰʘʪʠʩʷ ʧʦʧʝʨʝʜʫ ʢʦʥʢʫʨʝʥʪʽʚ.  

ʆʩʢʽʣʴʢʠ ʪʝʭʥʦʣʦʛʽʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ, ʤʦʞʥʘ 

ʦʯʽʢʫʚʘʪʠ ʱʝ ʙʽʣʴʰʝ ʽʥʥʦʚʘʮʽʡʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʩʚʽʪʽ 

ʙʽʟʥʝʩʫ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Sºhnke M. Bartram, J¿rgen Branke, Mehrshad Motahari ï Artificial Intelligence 

in Asset Management, Wiley, 1st edition, 2021. 320 p. ISBN 978-1-952927-02-7. 

2. Hewlett Packard Enterprise, What is AI in Finance? URL: 

https://www.hpe.com/us/en/what-is/ai-in-finance.html  

3. Jessica Powers. How AI Trading Technology Works for Stock Investors. URL: 

https://builtin.com/artificial-intelligence/ai-trading-stock-market-tech 
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ʆʚʯʘʨʫʢ ɯ.ɺ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʆʚʯʘʨʫʢ ɺ.ʆ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʪʘ ʢʽʙʝʨʙʝʟʧʝʢʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʤ. ʂʠʾʚ, 

ʋʢʨʘʾʥʘ 

ɼɽʗʂɯ ʇʀʊɸʅʅʗ ʑʆɼʆ ʉʀʉʊɽʄ ɯʅɾɽʅɽʈʅʆɻʆ ɸʅɸʃɯɿʋ 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙôʻʢʪʘ, ʡʦʛʦ 

ʚʟʘʻʤʦʟʚôʷʟʢʠ ʟ ʽʥʰʠʤʠ ʦʙôʻʢʪʘʤʠ ʪʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʾ ʤʦʜʝʣʽ ʤʦʞʝ ʙʫʪʠ ʬʽʟʠʯʥʘ ʯʠ ʧʦʣʽʪʠʯʥʘ ʤʘʧʘ ʢʨʘʾʥ 

ʩʚʽʪʫ, ʨʽʚʥʷʥʥʷ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ, ʤʘʪʝʤʘʪʠʯʥʘ ʬʫʥʢʮʽʷ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʤʘʧʽ 

ʩʝʡʩʤʽʯʥʦ ʘʢʪʠʚʥʠʭ ʟʦʥ ʪʦʱʦ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ ʦʙôʻʢʪʘ 

ʙʫʜʫʪʴ ʨʽʟʥʠʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʦʙʪʦ ʚ ʥʠʭ ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʨʽʟʥʘ ʽʥʬʦʨʤʘʮʽʷ. ʂʦʤʧ'ʶʪʝʨʥʽ ʤʦʜʝʣʽ ʜʦʧʦʤʘʛʘʶʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠ ʽ ʚʠʚʯʘʪʠ 

ʜʠʥʘʤʽʢʫ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ, ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʥʠʮʴʢʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʽ ʦʪʨʠʤʫʚʘʪʠ 

ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʚ ʯʠʩʣʦʚʦʤʫ ʘʙʦ ʛʨʘʬʽʯʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ, ʱʦ ʚʠʤʘʛʘʶʪʴ 

ʚʠʢʦʥʘʥʥʷ ʩʢʣʘʜʥʠʭ, ʯʠʩʣʝʥʥʠʭ ʘʙʦ ʪʨʫʜʦʤʽʩʪʢʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʥʘʧʨʠʢʣʘʜ, ʫ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʚʯʘʶʪʴʩʷ ʦʙôʻʢʪʠ ʪʘ ʷʚʠʱʘ, ʷʢʽ 

ʥʝʤʦʞʣʠʚʦ, ʜʫʞʝ ʩʢʣʘʜʥʦ ʘʙʦ ʥʝʙʝʟʧʝʯʥʦ ʚʽʜʪʚʦʨʶʚʘʪʠ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ. 

ʂʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʪʘ ʧʨʦʮʝʩʽʚ ʜʦʟʚʦʣʷʻ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ 

ʰʚʠʜʢʦʧʣʠʥʥʽ ʘʙʦ, ʥʘʚʧʘʢʠ, ʥʘʜʧʦʚʽʣʴʥʽ ʧʨʦʮʝʩʠ. ɼʦʩʣʽʜʞʫʚʘʪʠ ʡ ʚʠʚʯʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ ʤʦʞʥʘ ʬʽʟʠʯʥʽ ʷʚʠʱʘ ʪʘ ʧʨʦʮʝʩʠ, ʪʘʢʽ ʷʢ, ʜʝʬʦʨʤʘʮʽʾ 

ʪʚʝʨʜʠʭ ʪʽʣ, ʘʢʫʩʪʠʢʠ, ʛʽʜʨʦʜʠʥʘʤʽʢʠ. ʗʢ ʧʨʠʢʣʘʜ, ʧʨʦʻʢʪʫʚʘʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ ʽ 

ʨʝʘʣʽʟʘʮʽʾ ʽʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ, ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʥʘʩʪʫʧʥʽ ʉɸɽ-ʩʠʩʪʝʤʠ:  

¶ ʇʣʘʪʬʦʨʤʘ COMSOL MultiphysicsÈ ʚʢʣʶʯʘʻ ʙʘʟʦʚʽ ʬʽʟʠʯʥʽ ʽʥʪʝʨʬʝʡʩʠ, 
ʥʘʧʨʠʢʣʘʜ, ʽʥʪʝʨʬʝʡʩʠ ʜʣʷ ʦʧʠʩʫ ʤʝʭʘʥʽʢʠ ʪʚʝʨʜʠʭ ʪʽʣ, ʛʽʜʨʦʜʠʥʘʤʽʢʠ, ʘʢʫʩʪʠʢʠ, 

ʪʝʧʣʦʧʝʨʝʜʘʯʽ, ʧʝʨʝʥʝʩʝʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʽ ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ, ʘʥʘʣʽʟ 

ʜʝʬʦʨʤʘʮʽʾ ʚ'ʷʟʢʦʧʨʫʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [1]. ʌʽʟʠʯʥʽ ʽʥʪʝʨʬʝʡʩʠ ï ʮʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʽʥʪʝʨʬʝʡʩʠ ʜʣʷ ʦʢʨʝʤʦʾ ʦʙʣʘʩʪʽ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʢʝʨʫʚʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷʤ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʷʚʠʱʘ ï ʚʽʜ ʟʘʚʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʪʘ 

ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʜʦ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ. 

¶ ʃʽʥʽʡʢʘ ʧʨʦʜʫʢʪʽʚ ANSYS ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʤʝʭʘʥʽʢʠ 
ʪʚʝʨʜʦʛʦ ʪʽʣʘ, ʱʦ ʜʝʬʦʨʤʫʻʪʴʩʷ, ʘʙʦ ʦʪʨʠʤʘʥʥʷ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʤʝʭʘʥʽʢʠ, ʱʦ 

ʟʚôʷʟʘʥʝ ʟ ʨʽʰʝʥʥʷʤ ʟʘʚʜʘʥʴ ʽʥʰʠʭ ʦʙʣʘʩʪʝʡ ʬʽʟʠʢʠ. 

ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʦʙôʻʢʪʽʚ ʽ ʧʨʦʮʝʩʽʚ ʪʘ 

ʩʠʩʪʝʤ ʽʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ, ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʧʨʦʻʢʪʥʠʭ ʨʦʙʽʪ ʽ ʚʠʨʽʰʝʥʥʶ ʩʢʣʘʜʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʟʘʜʘʯ.  
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʆʛʣʷʜ ʩʫʯʘʩʥʠʭ ʉɸʇʈ ʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, EDA, CAD, CAM 

ʩʠʩʪʝʤʠ. URL: http://um.co.ua/9/9-9/9-9401.html 
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ʉʽʜʷʢʽʥʘ ɸ.ʆ.,  

ʤʘʛʽʩʪʨʘʥʪ  ʢʘʬʝʜʨʠ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʆʚʯʘʨʫʢ ɯ.ɺ., 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʄɸʊɽʄɸʊʀʏʅɯ ɸʉʇɽʂʊʀ ɼʃʗ ʄʆɼɽʃʖɺɸʅʅʗ ɻʈʀ ʉʋɼʆʂʋ 

ʂʣʘʩʠʯʥʠʡ ʚʘʨʽʘʥʪ çʉʫʜʦʢʫè ï ʮʝ ʩʽʪʢʘ 9x9, ʯʘʩʪʢʦʚʦ ʟʘʧʦʚʥʝʥʘ ʯʠʩʣʘʤʠ ʚʽʜ 1 

ʜʦ 9 (çʟʘʧʠʩʠè ʟʘʜʘʯʽ, ʷʢʽ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴʩʷ çʧʽʜʢʘʟʢʘʤʠè ʘʙʦ çʜʘʥʠʤʠè), ʷʢʫ 

ʥʝʦʙʭʽʜʥʦ ʜʦʧʦʚʥʠʪʠ ʯʠʩʣʘʤʠ ʚʽʜ 1 ʜʦ 9 ʪʘʢ, ʱʦʙ ʫ ʢʦʞʥʦʤʫ ʟ ʜʝʚôʷʪʠ ʨʷʜʢʽʚ, ʫ 

ʢʦʞʥʦʤʫ ʟ ʜʝʚôʷʪʠ ʩʪʦʚʧʮʽʚ ʽ ʚ ʢʦʞʥʦʤʫ ʟ ʜʝʚôʷʪʠ ʥʝʧʝʨʝʩʽʯʥʠʭ ʙʣʦʢʽʚ ʩʫʤʽʞʥʠʭ 

ʢʦʤʽʨʦʢ ʨʦʟʤʽʨʦʤ 3x3 ʚʠʢʦʥʫʚʘʣʘʩʴ ʪʘʢʘ ʚʣʘʩʪʠʚʽʩʪʴ: ʢʦʞʥʝ ʟ ʮʠʭ ʯʠʩʝʣ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʨʘʟʫ. 

ʍʦʯʘ ʮʷ ʚʠʟʥʘʯʘʣʴʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʟʘʤʽʥʝʥʘ ʙʫʜʴ-ʷʢʦʶ ʟ ʥʘʩʪʫʧʥʠʭ 

ʜʚʦʭ, ʷʢʽ ʝʢʚʽʚʘʣʝʥʪʥʽ ʾʡ. ʂʦʞʥʝ ʟ ʮʠʭ ʯʠʩʝʣ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʨʘʟ, 

ʢʦʞʥʝ ʟ ʮʠʭ ʯʠʩʝʣ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʨʽʚʥʦ ʦʜʠʥ ʨʘʟ. 

 
ʈʠʩ. 1. ɻʦʣʦʚʦʣʦʤʢʘ ʪʘ ʾʾ ʨʽʰʝʥʥʷ 

ɻʦʚʦʨʷʪʴ, ʱʦ ʜʚʽ ʢʣʽʪʠʥʢʠ ʤʘʶʪʴ ʩʧʽʣʴʥʫ ʦʜʠʥʠʮʶ, ʷʢʱʦ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʘʙʦ 

ʚ ʦʜʥʦʤʫ ʨʷʜʢʫ, ʘʙʦ ʚ ʪʦʤʫ ʩʘʤʦʤʫ ʩʪʦʚʧʮʽ, ʘʙʦ ʚ ʪʦʤʫ ʩʘʤʦʤʫ ʙʣʦʮʽ (ʜʝ çʘʙʦè 

ʥʝ ʚʠʢʣʶʯʘʻ). 

ʉʽʪʢʘ ʩʫʜʦʢʫ ʻ ʦʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ ʣʘʪʠʥʩʴʢʦʛʦ ʢʚʘʜʨʘʪʘ. ʃʘʪʠʥʩʴʢʽ ʢʚʘʜʨʘʪʠ 

ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʪʠʤ ʩʘʤʠʤ ʦʙʤʝʞʝʥʥʷʤ, ʱʦ ʡ ʩʫʜʦʢʫ, ʟʘ ʚʠʥʷʪʢʦʤ ʫʤʦʚʠ 

ʱʦʜʦ ʙʣʦʢʽʚ [1]. 

ɿʘʛʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʛʦʣʦʚʦʣʦʤʦʢ çʉʫʜʦʢʫè. ʂʣʘʩ ʛʦʣʦʚʦʣʦʤʦʢ çʉʫʜʦʢʫè 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʘʩʪʢʦʚʦ ʟʘʧʦʚʥʝʥʦʾ ʩʽʪʢʠ ʨʷʜʢʽʚ-ʩʪʦʚʧʮʽʚ, ʨʦʟʜʽʣʝʥʠʭ ʥʘ N 

ʦʙʣʘʩʪʝʡ, ʢʦʞʥʘ ʟ ʨʦʟʤʽʨʘʤʠ N ʢʣʽʪʠʥʦʢ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʟʘʧʦʚʥʠʪʠ ("ʚʠʨʽʰʠʪʠ") ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘʙʦʨʫ ʟ N ʨʽʟʥʠʭ ʩʠʤʚʦʣʽʚ (ʟʘʟʚʠʯʘʡ ʮʠʬʨʠ {1, ..., 

N}), ʪʘʢ ʱʦ ʢʦʞʝʥ ʨʷʜʦʢ, ʩʪʦʚʧʝʮʴ ʪʘ ʙʣʦʢ ʤʽʩʪʷʪʴ ʪʽʣʴʢʠ ʦʜʠʥ ʩʠʤʚʦʣ ʟ ʢʦʞʥʦʛʦ 

ʥʘʙʦʨʫ.  

ɺʣʘʩʪʠʚʦʩʪʽ ʛʦʣʦʚʦʣʦʤʦʢ ʩʫʜʦʢʫ ʪʘ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ ʤʦʞʥʘ ʜʦʩʣʽʜʠʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʘʣʛʦʨʠʪʤʽʚ.  

ɺ ʟʘʛʘʣʴʥʦʤʫ ʩʫʜʦʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ: 

¶ ʥʘʙʽʨ S ʽʟ n ʢʚʘʜʨʘʪʽʚ ʩʽʪʢʠ, 

¶ ʥʘʙʽʨ ʽʥʜʝʢʩʽʚ I = {1, é, m}, 
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¶ ʥʘʙʽʨ B ʙʣʦʢʽʚ, ʜʝ ʢʦʞʝʥ ʙʣʦʢ ὄᶰ‍ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʙʦʨʫ ʨʽʚʥʦ m ʢʚʘʜʨʘʪʽʚ 

ʚ S 

¶ ʧʦʯʘʪʢʦʚʝ ʧʨʠʩʚʦʶʚʘʥʥʷ ὃ ὴȟὯȡὭ ρȟȣȟὶ ʽʟ ʟʘʜʘʥʠʤ ʢʚʘʜʨʘʪʦʤ 

ὴᶰὛ, ʧʨʠʟʥʘʯʝʥʠʤ ʽʥʜʝʢʩʦʤ ὯᶰρȟὭ ρȟȣȟὶ. 
ʄʝʪʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʪʘʢʠʤ ʯʠʥʦʤ ʧʨʠʟʥʘʯʠʪʠ ʽʥʜʝʢʩʠ ʚʽʜ I ʜʦ ʢʦʞʥʦʛʦ 

ʢʚʘʜʨʘʪʘ S, ʱʦ ʟʘʣʠʰʠʚʩʷ, ʱʦʙ ʢʦʞʝʥ ʙʣʦʢ ὄᶰ‍ ʤʘʚ ʧʦʚʥʠʡ ʥʘʙʽʨ ʽʥʜʝʢʩʽʚ, 

ʧʨʠʟʥʘʯʝʥʠʭ ʡʦʤʫ.  

ɺʠʤʦʛʦʶ ʜʣʷ ʚʩʽʭ ʜʽʡʩʥʠʭ ʛʦʣʦʚʦʣʦʤʦʢ ʩʫʜʦʢʫ ʻ ʪʝ, ʱʦ ʽʩʥʫʻ ʣʠʰʝ ʦʜʥʝ 

ʨʽʰʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʟʘʚʜʘʥʥʶ. 

ʈʽʰʝʥʥʷ ʛʦʣʦʚʦʣʦʤʢʠ ʩʫʜʦʢʫ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ ʫʥʽʢʘʣʴʥʝ ʨʽʰʝʥʥʷ 0-1 ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʙʦʨʫ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ. ɿʦʢʨʝʤʘ, ʚʠʟʥʘʯʪʝ mn ʟʤʽʥʥʠʭ xpk ʪʘʢ, ʱʦʙ 

xpk = 1, ʷʢʱʦ ʽʥʜʝʢʩ k ʧʨʠʩʚʦʻʥʦ ʢʚʘʜʨʘʪʫ p ʩʽʪʢʠ, ʽ xpk = 0 ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ. ʑʦʙ 

ʨʦʟʚôʷʟʘʪʠ ʟʘʜʘʥʫ ʛʦʣʦʚʦʣʦʤʢʫ çʉʫʜʦʢʫè, ʟʤʽʥʥʽ xpk ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ 

ʥʘʩʪʫʧʥʦʤʫ ʥʘʙʦʨʫ ʦʙʤʝʞʝʥʴ 

¶ ʂʦʞʝʥ ʢʚʘʜʨʘʪ ʤʽʩʪʠʪʴ ʨʽʚʥʦ ʦʜʠʥ ʽʥʜʝʢʩ: 
В ὼᶰ ρȟὴᶰὛ                                    (1) 

¶ ʂʦʞʝʥ ʙʣʦʢ ʤʘʻ ʨʽʚʥʦ ʧʦ ʦʜʥʦʤʫ ʟ ʢʦʞʥʦʛʦ ʽʥʜʝʢʩʫ: 
В ὼᶰ ρȟὄᶰ‍ȟὯᶰὍ                         (2) 

¶ ʂʦʞʥʝ ʧʦʯʘʪʢʦʚʝ ʟʘʚʜʘʥʥʷ ʟʥʘʯʠʤʦ: 

ὼ ρȟὭ ρȟȣȟὶ                                         (3) 

ʈʦʟʚôʷʟʦʢ ʨʽʚʥʷʥʴ (l) ï (3) 0-1 ʙʫʜʝ ʨʦʟʚôʷʟʢʦʤ ʚʽʜʧʦʚʽʜʥʦʾ ʛʦʣʦʚʦʣʦʤʢʠ ʩʫʜʦʢʫ. 

ʊʫʪ ʢʦʨʠʩʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʽʚʥʷʥʥʷ (1) ʽ (2) ʤʽʩʪʷʪʴ ʥʘʙʽʨ ʦʙʤʝʞʝʥʴ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʜʝ ʚ ʢʦʞʥʦʤʫ ʙʣʦʮʽ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠʟʥʘʯʝʥʥʷ 1-1. ʇʨʦʪʝ ʟʥʘʡʪʠ 0-

1 ʨʦʟʚôʷʟʢʠ ʨʽʚʥʷʥʴ (l)-(3) ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʾ ʚʝʨʩʽʾ 9x9 ʜʦʩʠʪʴ ʣʝʛʢʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʫʜʴ-ʷʢʦʾ ʨʦʟʫʤʥʦʾ ʮʽʣʦʯʠʩʝʣʴʥʦʾ ʧʨʦʛʨʘʤʠ.  

ʈʦʟʚôʷʟʫʚʘʥʥʷ ʛʦʣʦʚʦʣʦʤʦʢ çʉʫʜʦʢʫè ʚʨʫʯʥʫ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʨʘʪʝʛʽʡ ʚʠʢʣʶʯʝʥʥʷ, ʱʦ ʚʽʜʩʪʝʞʫʶʪʴ, ʷʢʽ ʽʥʜʝʢʩʠ ʜʦʩʪʫʧʥʽ ʜʣʷ 

ʨʦʟʤʽʱʝʥʥʷ ʚ ʢʦʞʥʦʤʫ ʢʚʘʜʨʘʪʽ ʩʽʪʢʠ, ʽ ʦʥʦʚʣʶʶʪʴ ʾʭ ʰʣʷʭʦʤ ʚʠʣʫʯʝʥʥʷ 

ʽʥʜʝʢʩʽʚ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʟʚʦʣʝʥʽ ʚ ʢʚʘʜʨʘʪʽ ʥʘ ʦʩʥʦʚʽ ʧʝʚʥʦʾ ʣʽʥʽʾ ʤʽʨʢʫʚʘʥʴ. 

ɿʦʢʨʝʤʘ, ʤʠ ʚʠʟʥʘʯʘʻʤʦ ʥʘʙʽʨ ʢʘʥʜʠʜʘʪʽʚ, ʧʦʚôʷʟʘʥʠʡ ʟ ʢʦʞʥʠʤ ʢʚʘʜʨʘʪʦʤ p, 

ʧʦʟʥʘʯʝʥʠʡ ὅ, ʷʢʠʡ ʙʫʜʝ ʥʘʙʦʨʦʤ ʽʥʜʝʢʩʽʚ, ʷʢʽ ʥʝ ʙʫʣʠ ʚʠʢʣʶʯʝʥʽ ʟ ʨʦʟʛʣʷʜʫ ʜʣʷ 

ʮʴʦʛʦ ʢʚʘʜʨʘʪʫ.  

ʉʧʦʯʘʪʢʫ, ὅ Ὧ, ʜʣʷ ʧʨʠʟʥʘʯʝʥʠʭ ʢʚʘʜʨʘʪʽʚ ὴȟὯ, ʪʘ ὅ Ὅ ʜʣʷ 

ʥʝʧʨʠʟʥʘʯʝʥʠʭ ʢʚʘʜʨʘʪʽʚ. ɺ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʨʽʚʥʷʥʥʷ (3) ʤʦʞʝ ʙʫʪʠ ʟʘʤʽʥʝʥʠʤ 

ʥʘ: ὼ πȟὴᶰὛȟὯᶱὅ                                                                                         (4) 

ʗʢʱʦ ʥʘʙʽʨ ʢʘʥʜʠʜʘʪʽʚ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʢʚʘʜʨʘʪʘ ʤʽʩʪʠʪʴ ʣʠʰʝ ʦʜʠʥ ʽʥʜʝʢʩ, ʪʦʜʽ 

ʮʴʦʤʫ ʢʚʘʜʨʘʪʫ ʤʦʞʝ ʙʫʪʠ ʧʨʠʩʚʦʻʥʦ ʮʝʡ ʽʥʜʝʢʩ. ʉʫʜʦʢʫ ʨʦʟʚôʷʟʫʻʪʴʩʷ, ʢʦʣʠ ʚ 

ʢʦʞʥʦʤʫ ʟ ʥʘʙʦʨʽʚ ʢʘʥʜʠʜʘʪʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʣʠʰʝ ʦʜʠʥ ʽʥʜʝʢʩ [2]. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Berthier D, The Hidden Logic of Sudoku, 2nd ed., Lulu, Morrisville, NC, 2007. 

2. J. Scott Provan, Sudoku: Strategy versus Structur. The American Mathematical 

Monthly, 2009. Vol. 116, ˉ. 8. pp. 702-707. 
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ʋɼʂ 004.02 

ʉʦʩʥʦʚʠʡ ɺ.ʆ.,  

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʽʥʞʝʥʝʨʽʾ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺɼʆʉʂʆʅɸʃɽʅʅʗ ɸʃɻʆʈʀʊʄɯʏʅʀʍ ʇʈʆʎɽɼʋʈ ɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʅɽʁʈʆʅʅʀʍ ʄɽʈɽɾ 

ʂʦʥʬʽʛʫʨʘʮʽʷ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʤʝʨʝʞ ʻ ʩʢʣʘʜʥʠʤ ʽ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ, 

ʦʩʢʽʣʴʢʠ ʧʦʤʠʣʢʠ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʝʨʝʞʽ ʨʝʛʫʣʷʨʥʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʤʘʩʦʚʠʭ ʟʙʦʾʚ ʚ 

ɯʥʪʝʨʥʝʪʽ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʽʣʴʡʦʥʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ɯʥʪʝʨʥʝʪʫ [1]. ʗʢ ʧʨʘʚʠʣʦ, 

ʤʝʨʝʞʝʚʽ ʦʧʝʨʘʪʦʨʠ ʥʘʜʘʶʪʴ ʢʦʥʬʽʛʫʨʘʮʽʶ W ʥʘ ʨʽʚʥʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ, ʷʢʘ ʧʽʩʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʧʨʦʪʦʢʦʣʽʚ, ʷʢ ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʟʘ ʥʘʡʢʦʨʦʪʰʠʤ ʰʣʷʭʦʤ, 

ʽʥʜʫʢʫʻ ʧʝʚʥʫ ʧʦʚʝʜʽʥʢʫ ʧʝʨʝʩʠʣʘʥʥʷ FWD.  

ɹʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʽʚ ʩʠʥʪʝʟʫ: ʉʠʥʪʝʟʘʪʦʨ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʛʝʥʝʨʘʮʽʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ W ʥʘ ʨʽʚʥʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ, ʷʢʘ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʪʦʢʦʣʽʚ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʚʝʜʽʥʢʠ ʧʝʨʝʩʠʣʘʥʥʷ, ʷʢʘ ʟʘʜʦʚʦʣʴʥʷʻ ʜʘʥʫ 

ʩʧʝʮʠʬʽʢʘʮʽʶ S ʧʨʦ ʪʝ, ʷʢ ʪʨʘʬʽʢ ʧʦʚʠʥʝʥ ʤʘʨʰʨʫʪʠʟʫʚʘʪʠʩʷ.  

ʉʠʥʪʝʟ ʥʘ ʦʩʥʦʚʽ SMT ʏʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʩʠʥʪʝʟʫ ʢʦʥʬʽʛʫʨʘʮʽʾ ʙʘʛʘʪʦ 

ʝʬʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʮʽʡ ʦʙʣʘʩʪʽ ʚʜʘʶʪʴʩʷ ʜʦ ʚʠʨʽʰʫʚʘʯʚ̔ ʪʝʦʨʽʾ ʚʠʢʦʥʘʥʥʷ 

ʟʘ ʤʦʜʫʣʝʤ (SMT), ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʮʝʜʫʨʠ ʥʘ ʦʩʥʦʚʽ ʧʦʰʫʢʫ ʜʣʷ ʧʦʰʫʢʫ 

ʨʽʰʝʥʥʷ ʜʣʷ ʥʘʙʽʨ ʣʦʛʽʯʥʠʭ ʦʙʤʝʞʝʥʴ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʤʧʣʝʢʩʥʠʡ ʽ ʪʦʯʥʠʡ ʩʠʥʪʝʟ ʰʣʷʭʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʤʝʨʝʞʽ ʚ ʣʦʛʽʮʽ 

ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ.  

ʎ̔  ʽʥʩʪʨʫʤʝʥʪʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʨʦʪʦʢʦʣʫ, ʢʦʜʫʶʪʴʩʷ ʚʨʫʯʥʫ ʪʘ ʤʦʞʫʪʴ 

ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʧʦʚʝʜʽʥʮʽ ʧʦʨʽʚʥʷʥʦ ʟ ʬʘʢʪʠʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. ɸʣʝ ʥʘʡʛʦʣʦʚʥʽʰʝ ʪʝ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʫʞʝ ʧʦʚʽʣʴʥʠʤʠ 

ʘʙʦ ʥʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʫ ʚʝʣʠʢʠʭ ʤʝʨʝʞʘʭ. ʅʘʧʨʠʢʣʘʜ, ʽʥʩʪʨʫʤʝʥʪ NetComplete ʥʘ 

ʦʩʥʦʚʽ SMT ʧʦʪʨʝʙʫʻ ʙʽʣʴʰʝ 6 ʛʦʜʠʥ ʜʣʷ ʩʠʥʪʝʟʫ ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʣʷ ʤʝʨʝʞʽ ʟ 64 

ʚʫʟʣʘʤʠ, ʜʣʷ ʯʦʛʦ ʽʥʰʠʤ ʽʥʩʪʨʫʤʝʥʪʘʤ ʥʘ ʦʩʥʦʚʽ SMT, ʪʘʢʠʤ ʷʢ SyNET , 

ʧʦʪʨʽʙʥʦ ʱʝ ʙʽʣʴʰʝ ʯʘʩʫ. (> 24 ʛʦʜʠʥ). ɯʥʩʪʨʫʤʝʥʪʠ, ʥʝ ʟʘʩʥʦʚʘʥʽ ʥʘ SMT, ʪʘʢʽ ʷʢ 

Propane ʘʙʦ Zeppelin, ʜʦʩʷʛʣʠ ʢʨʘʱʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘʣʝ ʮʽʥʦʶ ʟʘʛʘʣʴʥʦʩʪʽ. 

ɺʠʨʽʰʝʥʥʷ ʙʘʨôʻʨʫ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʇʨʠʯʠʥʦʶ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ SMT 

ʫ ʩʠʥʪʝʟʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʻ ʩʢʣʘʜʥʽʩʪʴ ʦʙʯʠʩʣʝʥʥʷ ʦʩʥʦʚʥʦʾ ʧʨʦʙʣʝʤʠ ʩʠʥʪʝʟʫ, 

ʯʘʩʪʠʥʠ ʷʢʦʾ, ʷʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʻ NP-ʩʢʣʘʜʥʠʤʠ.  

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʙʫʜʴ-ʷʢʠʡ ʪʦʯʥʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʦʙʦʚôʷʟʢʦʚʦ ʟʽʪʢʥʝʪʴʩʷ ʟ 

ʧʨʦʙʣʝʤʘʤʠ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ (ʷʢ ʽ ʚʩʽ ʤʝʪʦʜʠ ʥʘ ʦʩʥʦʚʽ SMT). ʆʜʥʘʢ, ʱʦʙ ʙʫʪʠ 

ʧʨʘʢʪʠʯʥʦ ʢʦʨʠʩʥʠʤ, ʩʠʥʪʝʟʘʪʦʨ ʧʦʚʠʥʝʥ ʤʘʩʰʪʘʙʫʚʘʪʠʩʷ ʜʦ ʨʦʟʤʽʨʫ ʨʝʘʣʴʥʠʭ 

ʤʝʨʝʞ ʽ ʯʘʩʪʦʪʠ ʦʥʦʚʣʝʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʡ. ʅʘʧʨʠʢʣʘʜ, ʫ ISP Tier-1 ʦʧʝʨʘʪʦʨʠ 

ʤʝʨʝʞʽ ʟʤʽʥʶʶʪʴ ʩʚʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʦ 20 ʨʘʟʽʚ ʥʘ ʜʝʥʴ. ʄʠ 

ʩʪʚʝʨʜʞʫʻʤʦ, ʱʦ ʦʜʠʥ ʽʟ ʩʧʦʩʦʙʽʚ ʧʦʜʦʣʘʥʥʷ ʮʴʦʛʦ ʙʘʨôʻʨʫ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ï 

ʧʦʤôʷʢʰʠʪʠ ʧʨʦʙʣʝʤʫ ʩʠʥʪʝʟʫ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʱʦʙ ʧʨʠʡʥʷʪʠ ʧʨʠʙʣʠʟʥʽ ʨʽʰʝʥʥʷ ʟ 

ʚʠʩʦʢʦʶ ʢʦʨʠʩʥʽʩʪʶ ï ʢʦʥʬʽʛʫʨʘʮʽʾ, ʷʢʽ ʥʝ ʟʘʚʞʜʠ ʤʦʞʫʪʴ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʩʽ 

ʚʠʤʦʛʠ ʜʘʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʘʣʝ ʤʦʞʫʪʴ ʟʘʜʦʚʦʣʴʥʷʪʠ ʤʘʡʞʝ ʚʩʽ ʟ ʥʠʭ.  
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ʊʘʢʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʙʫʣʘ ʙ ʥʘʙʘʛʘʪʦ ʢʨʘʱʦʶ ʚʽʜʧʨʘʚʥʦʶ ʪʦʯʢʦʶ ʜʣʷ ʦʧʝʨʘʪʦʨʘ 

ʤʝʨʝʞʽ, ʥʽʞ ʚʽʜʩʫʪʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʽʜʪʨʠʤʢʠ. ʆʩʥʦʚʥʘ ʪʝʭʥʽʯʥʘ 

ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʨʦʟʨʦʙʠʪʠ ʩʪʨʘʪʝʛʽʶ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ 

ʟʥʘʡʪʠ ʨʽʰʝʥʥʷ ʟ ʚʠʩʦʢʦʶ ʢʦʨʠʩʥʽʩʪʶ. 

ʊʨʘʜʠʮʽʡʥʠʡ ʩʠʥʪʝʟ ʢʦʥʬʽʛʫʨʘʮʽʾ ʆʢʨʽʤ ʤʝʪʦʜʽʚ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʢʦʤʧʽʣʷʮʽʾ, 

ʪʘʢʠʭ ʷʢ Propane/PropaneAT, ʽʩʥʫʻ ʨʷʜ ʤʝʪʦʜʽʚ ʩʠʥʪʝʟʫ ʪʦʯʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ, 

ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʨʦʟʚôʷʟʘʥʥʽ ʦʙʤʝʞʝʥʴ, ʥʘʧʨ. ConfigAssure, SyNet ʽ NetComplete. ʎʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʢʦʜʫʶʪʴʩʷ ʚʨʫʯʥʫ, ʜʫʞʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʨʦʪʦʢʦʣʫ ʪʘ ʤʦʞʫʪʴ 

ʧʨʘʮʶʚʘʪʠ ʧʦʚʽʣʴʥʦ ʯʝʨʝʟ ʨʦʟʚôʷʟʫʚʘʯʽ, ʷʢʽ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ. ʅʘʚʧʘʢʠ, ʥʘʰ 

ʧʽʜʭʽʜ ʻ ʧʨʠʙʣʠʟʥʠʤ, ʘʣʝ ʤʘʩʰʪʘʙʫʻʪʴʩʷ ʜʦ ʟʥʘʯʥʦ ʙʽʣʴʰʠʭ ʤʝʨʝʞ. ʂʨʽʤ ʪʦʛʦ, ʷʢ 

ʧʦʙʽʯʥʠʡ ʧʨʦʜʫʢʪ ʥʘʰʦʛʦ ʧʽʜʭʦʜʫ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʥʘʚʯʘʥʥʽ, ʤʠ ʤʦʞʝʤʦ ʣʝʛʢʦ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʧʨʦʪʦʢʦʣʽʚ ʽ ʜʦʟʚʦʣʠʪʠ ʧʨʦʟʦʨʝ ʤʽʞʧʨʦʪʦʢʦʣʴʥʝ 

ʤʽʨʢʫʚʘʥʥʷ, ʧʨʦʩʪʦ ʥʘʚʯʘʶʯʠʩʴ ʥʘ ʜʘʥʠʭ ʨʽʟʥʠʭ ʧʨʦʪʦʢʦʣʽʚ. 

GNN ʽ ʤʝʨʝʞʽ DeepBGP ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ GNN ʽ ʧʽʜʢʨʽʧʣʝʥʥʷ ʥʘʚʯʘʥʥʷ ʜʣʷ 

ʩʠʥʪʝʟʫ ʢʦʥʬʽʛʫʨʘʮʽʾ. ʆʜʥʘʢ ʚʽʥ ʦʙʤʝʞʝʥʠʡ ʢʦʥʬʽʛʫʨʘʮʽʻʶ BGP ʽ ʻ ʧʦʚʽʣʴʥʽʰʠʤ, 

ʥʽʞ ʩʠʥʪʝʟ ʥʘ ʦʩʥʦʚʽ SMT. ʅʘʚʧʘʢʠ, ʥʘʰʘ ʦʩʥʦʚʘ ʥʘʚʯʘʥʥʷ ʻ ʤʽʞ ʧʨʦʪʦʢʦʣʴʥʦʶ, 

ʥʝ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʥʘʚʯʘʥʥʷ ʟ ʧʽʜʢʨʽʧʣʝʥʥʷʤ ʽ ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʠʡ ʯʘʩ ʩʠʥʪʝʟʫ. 

ʆʢʨʽʤ ʩʠʥʪʝʟʫ ʢʦʥʬʽʛʫʨʘʮʽʾ, GNN ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʽʥʰʠʭ 

ʧʨʦʙʣʝʤ ʫ ʤʝʨʝʞʝʚʽʡ ʦʙʣʘʩʪʽ.  

ʅʘʧʨʠʢʣʘʜ, ʘʚʪʦʨʠ RouteNet ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ GNN ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʝʨʝʞʽ. ɯʥʰʘ ʨʦʙʦʪʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʚʠʚʯʝʥʥʽ 

ʚʜʦʩʢʦʥʘʣʝʥʠʭ ʧʨʦʪʦʢʦʣʽʚ, ʪʘʢʠʭ ʷʢ Q-Routing ʽ Graph-Query Neural Networks. 

ʅʝʡʨʦʥʥʝ ʘʣʛʦʨʠʪʤʽʯʥʝ ʤʽʨʢʫʚʘʥʥʷ NAR ʧʦʩʠʣʘʻʪʴʩʷ ʥʘ ʽʜʝʶ ʟʘʤʽʥʠ 

ʘʣʛʦʨʠʪʤʽʚ ʥʝʡʨʦʥʥʠʤʠ ʤʝʨʝʞʘʤʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʠʭ ʘʣʛʦʨʠʪʤʽʯʥʠʭ 

ʧʨʦʮʝʜʫʨ. ʋʩʧʽʰʥʽ ʧʨʦʛʨʘʤʠ ʚʢʣʶʯʘʶʪʴ ʛʨʘʬʦʚʽ ʘʣʛʦʨʠʪʤʠ, ʟʘʜʘʯʽ 

ʢʦʤʙʽʥʘʪʦʨʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʙʘʛʘʪʦʟʘʜʘʯʥʦʩʪʽ.  

ʅʘʰʘ ʩʪʨʫʢʪʫʨʘ ʩʠʥʪʝʟʫ ʻ ʧʝʨʰʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ NAR ʫ ʤʝʨʝʞʝʚʦʤʫ ʜʦʤʝʥʽ 

ʪʘ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʚʣʘʩʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʢʦʜʫʚʘʥʥʷ-ʧʨʦʮʝʩʫ-ʜʝʢʦʜʫʚʘʥʥʷ NAR. ɺ 

ʽʻʨʘʨʭʽʾ ʧʽʜʭʦʜʽʚ NAR ʚ  ʥʘʰ ʤʝʪʦʜ ʻ ʧʽʜʭʦʜʦʤ ʥʘ ʨʽʚʥʽ ʘʣʛʦʨʠʪʤʫ, ʦʩʢʽʣʴʢʠ ʤʠ 

ʥʝ ʢʦʥʪʨʦʣʶʻʤʦ ʧʨʦʤʽʞʥʽ ʢʨʦʢʠ.  

ʍʦʯʘ ʧʦʢʨʦʢʦʚʽ ʤʝʪʦʜʠ ʦʙʽʮʷʶʪʴ ʢʨʘʱʝ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʥʝʟʨʦʟʫʤʽʣʦ, ʷʢʠʤ ʙʫʜʝ 

ʧʨʦʤʽʞʥʠʡ ʨʝʟʫʣʴʪʘʪ ʟʘʛʘʣʴʥʦʾ ʧʨʦʮʝʜʫʨʠ ʩʠʥʪʝʟʫ. ʄʘʡʙʫʪʥʷ ʨʦʙʦʪʘ ʥʘʜ 

ʧʦʝʪʘʧʥʠʤ ʧʽʜʭʦʜʦʤ ʤʦʞʝ ʱʝ ʙʽʣʴʰʝ ʧʦʢʨʘʱʠʪʠ ʪʘʢʫ ʤʦʜʝʣʴ. 

ʄʝʪʦʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʥʘʚʯʘʥʥʽ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʠʙʣʠʟʥʠʡ, ʘʣʝ 

ʤʘʩʰʪʘʙʦʚʘʥʠʡ ʩʠʥʪʝʟ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʝʨʝʞʽ. ɼʣʷ ʤʘʨʰʨʫʪʠʟʘʮʽʾ BGP/OSPF ʥʘʰ 

ʥʝʡʨʦʥʥʠʡ ʩʠʥʪʝʟʘʪʦʨ ʧʨʘʮʶʻ ʥʘʙʘʛʘʪʦ ʰʚʠʜʰʝ, ʥʽʞ ʤʝʪʦʜʠ ʥʘ ʦʩʥʦʚʽ SMT, 

ʩʪʚʦʨʶʶʯʠ ʢʦʥʬʽʛʫʨʘʮʽʾ ʟ ʜʫʞʝ ʚʠʩʦʢʦʶ ʫʟʛʦʜʞʝʥʽʩʪʶ ʩʧʝʮʠʬʽʢʘʮʽʡ. ʄʘʡʙʫʪʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʪʨʝʙʘ ʚʠʚʯʘʪʠ ʚ ʥʘʧʨʷʤʢʫ ʩʠʥʪʝʟʫ ʥʘ ʦʩʥʦʚʽ ʥʘʚʯʘʥʥʷ ʪʘ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʝʨʝʞ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. El-Hassany Ah., Tsankov P., Vanbever L., Vechev M. Network-wide 

configuration synthesis. In International Conference on Computer Aided Verification. 

Springer, 2017. ʨʨ. 261ï281. 
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ʋɼʂ 004.9 

ʊʢʘʯʝʥʢʦ ʆ.ɯ., 

ʢ.ʬ.ʤ.ʥ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʐʠʷʥ ʗ.ɸ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ʄʆɼɽʃʖɺɸʅʅʗ ʇʆɺɽɼɯʅʂʀ ʉʇʆɾʀɺɸʏɯɺ ʊɸ 

ɺʇʃʀɺʋ ʄɸʈʂɽʊʀʅɻʆɺʀʍ ʉʊʈɸʊɽɻɯʁ ʅɸ ʇʈʆɼɸɾɯ ʇʈʆɼʋʂʊɯɺ 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʨʦʟʚʠʪʢʫ ʙʽʟʥʝʩʫ ʪʘ ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ ʨʠʥʢʫ ʚʠʨʦʙʥʠʢʘʤ 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʫʤʽʪʠ, ʷʢʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʷʢʽ ʤʘʨʢʝʪʠʥʛʦʚʽ 

ʩʪʨʘʪʝʛʽʾ ʤʦʞʫʪʴ ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʘʞʽ ʧʨʦʜʫʢʪʽʚ. ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ 

ʚʧʣʠʚʘʻ ʥʘ ʩʧʦʞʠʚʘʯʽʚ, ʻ ʾʭ ʧʦʚʝʜʽʥʢʘ, ʷʢʘ ʤʦʞʝ ʟʤʽʥʝʥʘ ʟʘʣʝʞʥʦ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʢʫʣʴʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʩʦʮʽʘʣʴʥʠʡ ʩʪʘʪʫʩ, ʜʦʭʦʜ ʪʘ ʽʥʰʽ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʩʧʦʞʠʚʘʯʽʚ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʚʠʨʦʙʥʠʢʽʚ ʪʘ ʤʘʨʢʝʪʦʣʦʛʽʚ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʙʘʯʠʪʠ ʨʝʘʢʮʽʶ ʩʧʦʞʠʚʘʯʽʚ 

ʥʘ ʧʝʚʥʠʡ ʧʨʦʜʫʢʪ ʪʘ ʨʦʟʨʦʙʠʪʠ ʝʬʝʢʪʠʚʥʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽʾ. ɺ ʥʘʰ ʯʘʩ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʚʧʣʠʚʫ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʥʘ 

ʧʨʦʜʘʞʽ ʧʨʦʜʫʢʪʽʚ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʠʩʪʝʤ. 

ʆʜʠʥ ʟ ʧʽʜʭʦʜʽʚ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʩʧʦʞʠʚʘʯʽʚ ï ʮʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ, ʪʘʢʠʭ ʷʢ ʪʝʦʨʽʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʪʝʦʨʽʷ 

ʢʦʛʥʽʪʠʚʥʦʾ ʜʠʩʦʥʘʥʩʫ ʪʘ ʽʥʰʽ [1]. 

ʊʝʦʨʽʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʩʧʦʞʠʚʘʯʽ ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ 

ʥʘ ʦʩʥʦʚʽ ʦʙʤʽʨʢʦʚʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʪʫ ʪʘ ʡʦʛʦ ʢʦʨʠʩʪʽ ʜʣʷ ʥʠʭ, ʪʦʜʽ ʷʢ 

ʪʝʦʨʽʷ ʢʦʛʥʽʪʠʚʥʦʾ ʜʠʩʦʥʘʥʩʫ ʧʦʢʘʟʫʻ, ʱʦ ʩʧʦʞʠʚʘʯʽ ʤʦʞʫʪʴ ʙʫʪʠ ʩʭʠʣʴʥʽ ʜʦ 

ʟʤʽʥʠ ʩʚʦʾʭ ʧʝʨʝʢʦʥʘʥʴ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʩʚʦʾʭ ʚʠʙʦʨʽʚ. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʦʾ 

ʤʦʜʝʣʽ, ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽʾ ʤʦʞʫʪʴ ʤʘʪʠ ʚʝʣʠʢʠʡ ʚʧʣʠʚ 

ʥʘ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʾʭ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʢʫʧʢʫ ʧʨʦʜʫʢʪʽʚ. ɭ ʙʘʛʘʪʦ ʝʬʝʢʪʠʚʥʠʭ 

ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ, ʟʦʢʨʝʤʘ: 

ï ʇʝʨʩʦʥʘʣʽʟʘʮʽʷ ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʨʦʧʦʟʠʮʽʡ (ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ, ʪʘʢʠʭ ʷʢ ʟʙʽʨ ʜʘʥʠʭ ʧʨʦ ʩʧʦʞʠʚʘʯʽʚ, ʘʥʘʣʽʟ ʾʭ ʧʦʚʝʜʽʥʢʠ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʾʭʥʽʭ ʧʦʪʨʝʙ) [2]. 

ï ʉʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʦʛʦ ʙʨʝʥʜʫ, ʷʢʠʡ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʩʪʘʻ 

ʚʽʜʦʤʠʤ ʥʘ ʨʠʥʢʫ (ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ, ʩʧʽʚʧʨʘʮʽ ʟʽ 

ʟʥʘʤʝʥʠʪʦʩʪʷʤʠ, ʨʦʟʨʦʙʢʠ ʩʪʠʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʧʨʦʜʫʢʪʫ ʪʘ ʽʥʰʠʭ ʤʝʪʦʜʽʚ). 

ï ɿʥʠʞʢʠ ʪʘ ʧʨʦʤʦʘʢʮʽʾ (ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ 

ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʘʞʽʚ ʧʝʚʥʦʛʦ ʧʨʦʜʫʢʪʫ). 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʝ ʚʩʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽʾ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʚʩʽʭ 

ʧʨʦʜʫʢʪʽʚ ʪʘ ʨʠʥʢʽʚ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜʚʠʱʝʥʥʷ ʮʽʥʠ ʥʘ ʧʨʦʜʫʢʪ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʧʦʧʠʪʫ, ʷʢʱʦ ʩʧʦʞʠʚʘʯʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʮʽʥʘ ʧʝʨʝʚʠʱʫʻ ʡʦʛʦ ʚʘʨʪʽʩʪʴ 

[3]. ʊʦʤʫ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʨʠʥʢʫ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽʾ ʜʣʷ ʧʝʚʥʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘ ʨʠʥʢʫ.  
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ɼʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʚ ʥʘʰ ʯʘʩ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʦʙʨʦʙʢʫ ʚʽʜʧʦʚʽʜʥʦʾ ʤʘʨʢʝʪʠʥʛʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ɼʦ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ, ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʘʢʽ ʩʠʩʪʝʤʠ, ʷʢ: 

ï ʉʠʩʪʝʤʘ online-ʦʧʠʪʫʚʘʥʴ çQualtricsè (ʨʠʩ. 1) ʧʨʦʚʦʜʠʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʤʝʪʦʶ ʟʙʦʨʫ ʜʘʥʠʭ ʚʽʜ ʩʧʦʞʠʚʘʯʽʚ; ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʘʥʢʝʪʠ ʪʘ 

ʦʧʠʪʫʚʘʣʴʥʽ ʣʠʩʪʠ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ [5]. 

 

ʈʠʩ.1. ʉʠʩʪʝʤʘ Qualtrics 

ï ʉʠʩʪʝʤʘ SPSS (Statistical Package for the Social Sciences) (ʨʠʩ. 2) ʟʜʽʡʩʥʶʻ  

ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʘʥʠʭ, ʘʥʘʣʽʟʫʻ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʨʽʟʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʚʠʟʥʘʯʘʻ ʚʽʜʧʦʚʽʜʥʽ ʡʤʦʚʽʨʥʽʩʥʽ ʧʦʢʘʟʥʠʢʠ [6]. 

 

ʈʠʩ.2. ʉʠʩʪʝʤʘ SPSS 

ï ʉʠʩʪʝʤʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ Tableau (ʨʠʩ. 3) ʚʽʜʦʙʨʘʞʘʻ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʫ 

ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ ʪʘ ʜʽʘʛʨʘʤ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʘʥʘʣʽʟ ʜʘʥʠʭ ʙʽʣʴʰ ʟʨʦʟʫʤʽʣʠʤ 

ʪʘ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ [7]. 

ʄʦʜʝʣʶʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 

ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʨʦʙʥʠʢʘʤ ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʘʞʽ ʩʚʦʾʭ 

ʧʨʦʜʫʢʪʽʚ ʪʘ ʩʪʘʪʠ ʙʽʣʴʰ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʥʘ ʨʠʥʢʫ. ʂʦʞʥʠʡ ʧʨʦʜʫʢʪ ʪʘ 

ʨʠʥʦʢ ʤʘʶʪʴ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʪʦʤʫ ʪʨʝʙʘ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ 

ʜʘʥʽ, ʱʦʙ ʨʦʟʨʦʙʠʪʠ ʝʬʝʢʪʠʚʥʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽ ʾ  ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʧʘʜʢʫ.  
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ʊʘʢʦʞ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʪʝ, ʱʦ ʧʦʚʝʜʽʥʢʘ ʩʧʦʞʠʚʘʯʽʚ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʟ 

ʯʘʩʦʤ, ʪʦʤʫ ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽʾ ʪʨʝʙʘ ʧʦʩʪʽʡʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʦʥʦʚʣʶʚʘʪʠ [4]. 

 

ʈʠʩ.3. ʉʠʩʪʝʤʘ çTableauè 

ɺ ʥʘʰ ʯʘʩ ʙʘʛʘʪʦ ʩʧʦʞʠʚʘʯʽʚ ʧʝʨʝʡʰʣʠ ʥʘ ʦʥʣʘʡʥ-ʧʦʢʫʧʢʠ, ʪʦʤʫ ʤʘʨʢʝʪʠʥʛʦʚʽ 

ʩʪʨʘʪʝʛʽʾ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʪʘʢʦʞ ʮʝʡ ʘʩʧʝʢʪ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʟʨʦʩʪʘʶʯʫ ʪʝʥʜʝʥʮʽʶ ʧʝʨʝʭʦʜʫ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʦʥʣʘʡʥ-ʧʦʢʫʧʦʢ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʠʩʪʝʤ, ʚʘʞʣʠʚʦ ʨʦʟʨʦʙʣʷʪʠ ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽʾ, ʷʢʽ 

ʩʧʨʠʷʪʠʤʫʪʴ ʚʠʨʽʰʝʥʥʶ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʨʘʭʦʚʫʶʯʠ ʟʤʽʥʠ ʩʧʦʞʠʚʯʦʾ ʧʦʚʝʜʽʥʢʠ ʪʘ ʟʤʽʥʥʽ ʫʤʦʚʠ ʨʠʥʢʫ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʩʧʦʞʠʚʘʯʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ 

ʩʪʨʘʪʝʛʽʡ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʠʩʪʝʤ, ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʘʞʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʨʦʜʫʢʪʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʩʝ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʢʦʤʧʘʥʽʾ ʧʦʚʠʥʥʽ ʧʨʠʜʽʣʷʪʠ ʜʦʩʪʘʪʥʶ ʫʚʘʛʫ 

ʤʦʜʝʣʶʚʘʥʥʶ ʧʦʚʝʜʽʥʢʠ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʨʦʟʨʦʙʮʽ ʝʬʝʢʪʠʚʥʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ 

ʩʪʨʘʪʝʛʽʡ, ʷʢʽ ʙʫʜʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʩʧʝʮʠʬʽʮʽ ʾʭʥʴʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘ ʨʠʥʢʫ. ʎʝ 

ʜʦʟʚʦʣʠʪʴ ʜʦʩʷʛʪʠ ʙʽʣʴʰʦʾ ʫʩʧʽʰʥʦʩʪʽ ʪʘ ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʘʞʽ ʧʨʦʜʫʢʪʫ. 
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ʋɼʂ 004.02 

ʊʢʘʯʝʥʢʦ ʆ.ʄ.,  

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʽ ʪʝʭʥʦʣʦʛʽʡ ʂʠʾʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʉʦʨʦʢʽʥ ɼ.ɺ.,  

ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʽʥʞʝʥʝʨʽʾ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ɹɸɻɸʊʆʈɯɺʅɽɺʆɻʆ 

ʄʆɼɽʃʖɺɸʅʅʗ ʉʂʃɸɼʅʀʍ ʉʀʉʊɽʄ 

ɺ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʘʨʘʤʝʪʨʽʚ, ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ, ʬʫʥʢʮʽʡ ʽ ʩʪʨʫʢʪʫʨʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʧʦʙʫʜʦʚʘ ʻʜʠʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʚʠʷʚʣʷʻʪʴʩʷ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ ʽ ʽʥʦʜʽ ʥʘʚʽʪʴ ʽ ʥʝʜʦʮʽʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ. ʊʦʤʫ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʝʟʣʽʯ ʨʽʟʥʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ, 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʩʝʙʽʯʥʦ ʨʦʟʢʨʠʪʠ ʟʤʽʩʪ 

ʩʠʩʪʝʤʠ. 

ʇʨʦʮʝʩ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʥʝʦʙʭʽʜʥʠʤ ʷʢ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ, ʪʘʢ ʽ ʥʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ï ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʩʠʩʪʝʤʫ. ʅʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ 

(ʪʝʭʥʽʯʥʠʡ ʘʙʦ ʨʦʙʦʯʠʡ ʧʨʦʝʢʪ) ʟ ʫʪʦʯʥʝʥʥʷʤ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʚʠʷʚʣʝʥʥʷʤ 

ʥʦʚʠʭ ʩʫʪʪʻʚʠʭ ʤʦʤʝʥʪʽʚ ʩʪʫʧʽʥʴ ʜʝʪʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʚ ʩʠʩʪʝʤʽ ʟʨʦʩʪʘʻ, ʱʦ 

ʧʦʪʨʽʙʥʦ ʚʽʜʦʙʨʘʟʠʪʠ ʚ ʤʦʜʝʣʽ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʦʜʥʦʯʘʩʥʦ ʧʝʨʝʙʫʚʘʪʠ ʙʣʦʢʠ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ 

ʜʝʪʘʣʽʟʘʮʽʾ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʦʜʥʽ ʽ ʪʽ ʞ ʢʦʤʧʦʥʝʥʪʠ ʧʨʦʝʢʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ [1]. 

ʗʢ ʧʨʘʚʠʣʦ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʯʠʥʘʶʪʴ ʟ ʧʦʙʫʜʦʚʠ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʠʭ ʤʦʜʝʣʝʡ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʟʦʚʥʽʰʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ ʽ ʾʾ ʚʟʘʻʤʦʜʽʶ ʟ 

ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʘ ʧʦʪʽʤ ʟʜʽʡʩʥʶʶʪʴ ʜʝʪʘʣʽʟʘʮʽʶ ʩʠʩʪʝʤʠ ʟ 

ʧʦʜʘʣʴʰʦʶ ʧʦʙʫʜʦʚʦʶ ʤʦʜʝʣʝʡ ʽ ʜʦʩʣʽʜʞʝʥʥʷʤ ʾʾ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʽʜʥʦʩʠʥ, 

ʟʚ'ʷʟʢʽʚ ʽ ʚʟʘʻʤʦʜʽʡ ʤʽʞ ʥʠʤʠ, ʘʥʘʣʽʟʫʶʪʴ ʩʪʨʫʢʪʫʨʫ ʽ ʧʦʚʝʜʽʥʢʫ ʩʠʩʪʝʤʠ ʥʘ ʨʽʚʥʽ 

ʚʟʘʻʤʦʜʽʶʯʠʭ ʝʣʝʤʝʥʪʽʚ [2].  

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʟʥʦʚʫ ʟʘʟʥʘʻ 

ʨʦʟʧʦʜʽʣʫ ʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʠʩʪʝʤʘ, ʱʦ ʤʘʻ ʩʚʦʾ ʝʣʝʤʝʥʪʠ ʽ ʩʪʨʫʢʪʫʨʫ. ʊʘʢʠʡ 

ʧʨʠʥʮʠʧ ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʚʠʧʣʠʚʘʻ ʟ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʻʨʘʨʭʽʯʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ, ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʩʽʤʘ 

ʜʦʩʣʽʜʥʠʢʘʤʠ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ 

ʥʘʩʪʫʧʥʦʤʫ: 

1. ʅʝʜʦʮʽʣʴʥʽʩʪʴ ʧʨʷʤʦʛʦ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. 

2. ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

3. ʊʨʫʜʥʦʱʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ 1D ʤʦʜʝʣʽ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ ʽ ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʥʠʭ ʨʽʟʥʠʭ ʟʦʚʥʽʰʥʽʭ 

ʬʘʢʪʦʨʽʚ. 

4. ʐʚʠʜʢʠʡ ʧʨʦʛʨʝʩ ʫ ʨʦʟʚʠʪʢʫ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ. 
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ɼʣʷ ʪʝʩʪʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʥʝʦʙʭʽʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʦʜʝʣʝʡ. ɺ 

ʢ̫ʦʩʪʽ ʪʘʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʧʨʦʛʨʘʤʠ, ʜʦʜʘʪʢʠ ʪʘ 

ʟʘʩʦʙʠ, ʚ ʷʢʠʭ ʤʦʞʥʘ ʙʫʣʦ ʙ ʟʙʝʨʽʛʘʪʠ ʚʞʝ ʛʦʪʦʚʽ ʬʦʨʤʫʣʠ ʽ ʫʷʚʣʝʥʥʷ ʤʦʜʝʣʝʡ, 

ʘʣʝ ʪʘʢʝ ʨʽʰʝʥʥʷ ʥʝ ʦʧʪʠʤʘʣʴʥʦ, ʢʦʞʝʥ ʚʠʧʘʜʦʢ ʚʠʤʘʛʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʦʙʯʠʩʣʝʥʥʷ.  

ʇʽʩʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ, ʢʦʣʠ ʚʽʜʦʤʽ ʧʘʨʘʤʝʪʨʠ, ʚʽʜ ʷʢʠʭ ʟʘʣʝʞʠʪʴ 

ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʽ ʾʭ ʟʚ'ʷʟʦʢ, ʤʦʞʥʘ ʧʨʠʩʪʫʧʠʪʠ ʜʦ ʦʧʪʠʤʽʟʘʮʽʾ. ɿʘʚʜʘʥʥʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʚʠʥʥʦ ʙʫʪʠ ʘʥʘʣʦʛʽʯʥʦ ʨʝʘʣʽʟʦʚʘʥʦ ʚ ʦʢʨʝʤʦʤʫ ʙʣʦʮʽ. ʗʢ ʧʦʚʠʥʥʦ 

ʧʨʦʚʦʜʠʪʠʩʷ? ʄʝʪʦʜʠ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ [3], ʨʝʘʣʽʟʦʚʘʥʽ ʥʘ 

ʙʘʛʘʪʴʦʭ ʧʨʦʛʨʘʤʥʠʭ ʤʦʚʘʭ. ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ, ʾʭ ʥʝʦʙʭʽʜʥʦ 

ʧʝʨʝʜʘʪʠ ʧʨʠʩʪʨʦʶ, ʱʦʙ ʚʽʥ ʚʽʜʨʝʛʫʣʶʚʘʚ ʧʘʨʘʤʝʪʨʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʥʘʡʜʝʥʠʭ.  

ʈʝʟʫʣʴʪʫʶʯʽ ʜʘʥʽ ʧʦʚʠʥʥʽ ʚʽʜʧʨʘʚʣʷʪʠʩʷ ʥʘ ʙʣʦʢ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʧʝʨʝʜʘʪʠ 

ʟʥʘʯʝʥʥʷ ʚ ʦʙ'ʻʢʪ ʫʧʨʘʚʣʽʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʩʽ ʜʘʥʽ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʤʦʛʘʤʠ 

ʨʝʘʣʽʟʘʮʽʾ, ʤʦʞʥʘ ʧʨʠʩʪʫʧʘʪʠ ʜʦ ʩʭʝʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ [4]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ ʧʦʜʽʣʫ. 

ʅʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʩʢʣʘʜʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʝʣʝʤʝʥʪ ʩʠʩʪʝʤʠ 

ʚʠʱʦʛʦ ʨʘʥʛʫ ʽ ʜʦʩʣʽʜʞʫʚʘʪʠʩʷ çʚ ʮʽʣʦʤʫè ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʟʦʚʥʽʰʥʽʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ; ʥʘ ʥʘʩʪʫʧʥʠʭ ʨʽʚʥʷʭ ʨʦʟʧʦʜʽʣʫ ʙʫʜʫʪʴ ʚʠʚʯʘʪʠʩʷ ʨʽʟʥʽ ʧʽʜʩʠʩʪʝʤʠ 

ʽ ʝʣʝʤʝʥʪʠ, ʚʠʷʚʣʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʷʢʠʭ ʜʦʟʚʦʣʠʪʴ ʫʪʦʯʥʠʪʠ ʟʦʚʥʽʰʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʬʝʢʪʠʚʥʘ ʤʦʜʝʣʴ ʤʘʻ ʙʫʪʠ ʙʘʛʘʪʦʨʽʚʥʝʚʦʶ, ʘʜʘʧʪʠʚʥʦʶ, 

ʥʘʛʣʷʜʥʦʶ, ʮʽʣʴʦʚʦʶ, ʨʦʟʚʠʚʘʪʠʩʷ ʽʪʝʨʘʮʽʡʥʠʤ ʩʧʦʩʦʙʦʤ, ʫʩʢʣʘʜʥʶʚʘʪʠʩʷ ʽ 

ʢʦʨʝʢʪʫʚʘʪʠʩʷ ʚ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ, ʱʦ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ ʧʦʙʫʜʦʚʠ ʾʾ 

ʙʣʦʯʥʠʤ (ʤʦʜʫʣʴʥʠʤ) ʩʧʦʩʦʙʦʤ. ʇʨʦʛʨʘʤʫʚʘʥʥʷ ʽ ʚʽʜʣʘʛʦʜʞʝʥʥʷ ʤʦʜʝʣʽ 

ʜʦʮʽʣʴʥʦ ʚʝʩʪʠ ʧʦʝʪʘʧʥʦ, ʟ ʧʦʩʣʽʜʦʚʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ. 
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ʏʘʧʣʽʥʩʴʢʠʡ ʖ.ʇ., 

ʢ.ʪ.ʥ., ʩ.ʥ.ʩ., ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ɯʥʩʪʠʪʫʪʫ ʢʽʙʝʨʥʝʪʠʢʠ ʽʤʝʥʽ 

ɺ.ʄ.ɻʣʫʰʢʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʇʈɽʎɽɼɽʅʊʀ ɺ ʇʈʀʁʅʗʊʊɯ ʈɯʐɽʅʔ ʅɸ ʆʉʅʆɺɯ ʉʀʉʊɽʄʅʆɰ 

ʆʇʊʀʄɯɿɸʎɯɰ 

ʉʫʯʘʩʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɰʭ ʨʝʘʣʽʟʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ 

ʨʦʟʨʦʙʢʫ ʬʦʨʤʘʣʴʥʦʛʦ ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʫ ʧʨʦʙʣʝʤʥʽʡ ʛʘʣʫʟʽ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʶ 

ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʭ ʟʥʘʥʴ. ʇʨʠ ʮʴʦʤʫ ʚʩʽ ʟʥʘʥʥʷ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʟʥʘʥʥʷ, ʱʦ ʦʧʠʩʫʶʪʴ ʢʦʥʪʝʥʪ, ʪʘ ʟʥʘʥʥʷ, ʱʦ ʦʧʠʩʫʶʪʴ ʢʦʥʪʝʢʩʪ.  

ʉʴʦʛʦʜʥʽ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟʘʜʘʯ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʩʫʤʽʩʥʠʤʠ 

ʯʝʨʝʟ ʾʭ ʩʪʨʫʢʪʫʨʫ, ʱʦ ʩʢʣʘʣʘʩʷ, ʪʘ ʦʙʤʝʞʫʶʯʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢ ʟʚʘʥʠʤʠ  

çʚʫʟʴʢʠʤʠ ʤʽʩʮʷʤʠè.  

ɼʘʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʧʨʦʮʝʩʽʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʘʜʦʚʦʣʴʥʷʻ ʪʝʭʥʦʣʦʛʽʷ 

ʩʠʩʪʝʤʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ, ʷʢʘ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ɺ.ʄ. ɻʣʫʰʢʦʚʠʤ [1]. ʉʫʪʴ ʷʢʦʾ 

ʧʦʣʷʛʘʻ ʚ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʡ ʟʤʽʥʽ ʤʦʜʝʣʝʡ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʩʧʽʣʴʥʦʩʪʽ ʽ ʫ ʚʠʙʦʨʽ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʦʛʦ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ. 

ɺ ʨʘʤʢʘʭ ʪʘʢʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʣʶʜʠʥʽ, ʱʦ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ, ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʫʚʘʪʠ ʤʥʦʞʠʥʫ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʦʜʥʦʯʘʩʥʦ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʧʝʨʝʜʥʽʡ ʜʦʩʚʽʜ ʨʦʟʚôʷʟʘʥʥʷ 

ʟʘʜʘʯ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ.  

ʆʜʥʠʤ ʟ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʱʦ ʜʘ ʟʤʦʛʫ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʻ ʧʨʝʮʝʜʝʥʪʠ ʪʘ ʧʨʝʮʝʜʝʥʪʥʠʡ ʧʽʜʭʽʜ [2]. 

ʇʨʝʮʝʜʝʥʪ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʚʽʜʫ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʧʠʩʽ ʧʨʦʙʣʝʤʠ ʯʠ ʩʠʪʫʘʮʽʾ ʨʘʟʦʤ ʽʟ ʜʦʢʣʘʜʥʠʤ ʟʘʟʥʘʯʝʥʥʷʤ ʜʽʡ, ʱʦ 

ʨʦʙʣʷʪʴ ʫ ʮʽʡ ʩʠʪʫʘʮʽʾ ʯʠ ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʪʘ ʦʪʨʠʤʘʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʮʝʜʝʥʪʽʚ ʚ ʧʨʦʮʝʩʽ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʪʠʧʦʚʠʭ ʧʨʦʮʝʜʫʨ ʩʠʩʪʝʤʥʦʾ 

ʦʧʪʠʤʽʟʘʮʽʾ. 

ʇʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʨʴʦʭ 

ʩʪʨʘʪʝʛʽʷʭ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ: ʩʪʚʦʨʝʥʥʷ, ʽʥʪʝʛʨʘʮʽʷ ʪʘ ʘʜʘʧʪʘʮʽʷ. ʉʪʚʦʨʝʥʥʷ 

ʦʟʥʘʯʘʻ "ʘʙʩʦʣʶʪʥʦ ʥʦʚʠʡ ʧʨʦʮʝʩ" ʘʙʦ "ʥʘ ʧʦʨʦʞʥʴʦʤʫ ʤʽʩʮʽ" ʢʦʥʮʝʧʮʽʶ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʧʨʦʙʣʝʤʥʽʡ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʚʦʥʘ ʚʠʥʠʢʣʘ ʚʧʝʨʰʝ ʪʘ 

ʥʝ ʽʩʥʫʻ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʟʥʘʯʝʥʠʭ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʪʘ ʨʝʘʣʽʟʘʮʽʡ, ʷʢʽ ʙʠ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʷʢ ʦʩʥʦʚʫ ʜʣʷ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ.  

ɯʥʪʝʛʨʘʮʽʷ ʦʟʥʘʯʘʻ ʢʦʥʮʝʧʮʽʶ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʟʛʽʜʥʦ ʷʢʦʾ ʧʨʦʮʝʩ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʦʙôʻʜʥʫʻ ʚ ʩʦʙʽ ʢʦʤʧʦʥʝʥʪʠ ʨʽʟʥʠʭ ʽʩʥʫʶʯʠʭ ʧʨʦʮʝʩʽʚ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ.  

ɸʜʘʧʪʘʮʽʷ ʦʟʥʘʯʘʻ ʢʦʥʮʝʧʮʽʶ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʟʛʽʜʥʦ ʷʢʦʾ ʚʞʝ 

ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʱʦ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʤʦʞʥʘ 

ʟʤʽʥʠʪʠ ʜʝʷʢʫ ʯʘʩʪʠʥʫ(ʠ) ʽʩʥʫʶʯʦʛʦ ʧʨʦʮʝʩʫ, ʘʙʦ ʨʦʟʰʠʪʠ ʽʩʥʫʶʯʠʡ ʧʨʦʮʝʩ 

ʜʝʷʢʦʶ ʥʦʚʦʶ ʯʘʩʪʠʥʦʶ(ʘʤʠ).  
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ʉʪʨʘʪʝʛʽʶ ʘʜʘʧʪʘʮʽʷ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʝʮʝʜʝʥʪʽʚ ʪʘ ʧʨʝʮʝʜʝʥʪʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʧʨʦʮʝʩʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʉʪʨʫʢʪʫʨʦʚʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʝʮʝʜʝʥʪʫ ʤʘʻ ʥʘ ʫʚʘʟʽ ʥʘʷʚʥʽʩʪʴ ʦʧʠʩʫ 

ʧʨʦʙʣʝʤʠ ʯʠ ʟʘʜʘʯʽ ʪʘ ʩʫʢʫʧʥʦʩʪʽ ʜʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʨʽʰʝʥʥʷ ʥʦʚʦʛʦ 

ʟʘʚʜʘʥʥʷ ʘʙʦ ʫʩʫʥʝʥʥʷ ʧʨʦʙʣʝʤʥʦʾ ʩʠʪʫʘʮʽʾ.  

ʊʘʢʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʙʫʜʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʩʠʪʫʘʮʽʡ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʥʽʰʝ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʜʽʙʥʠʭ ʧʨʦʙʣʝʤʥʠʭ 

ʩʠʪʫʘʮʽʡ. ʇʨʠ ʮʴʦʤʫ ʧʨʝʮʝʜʝʥʪ ʦʧʠʩʫʻ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʪʠʧʦʚʠʭ ʧʨʦʮʝʜʫʨ 

ʩʠʩʪʝʤʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ.  

ɹʫʜʴ-ʷʢʠʡ ʧʨʝʮʝʜʝʥʪ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʱʦ 

ʦʧʠʩʫʻʪʴʩʷ ʯʝʨʝʟ ʥʘʩʪʫʧʥʽ ʢʦʥʪʝʢʩʪʥʽ ʦʙʣʘʩʪʽ: ʤʝʪʘ/ʨʝʟʫʣʴʪʘʪ, ʘʢʪʦʨ, ʧʨʦʮʝʩ/ʜʽʷ, 

ʦʙ'ʻʢʪ, ʩʝʨʝʜʦʚʠʱʝ, ʤʦʞʣʠʚʦʩʪʽ, ʟʘʩʦʙʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʨʦʟʪʘʰʫʚʘʥʥʷ, ʯʘʩ [3].  

ʇʨʝʮʝʜʝʥʪ ʙʘʟʫʻʪʴʩʷ ʥʘ ʙʘʛʘʪʦʨʽʚʥʝʚʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ: ʧʨʠʢʣʘʜʥʝ, 

ʧʨʠʢʣʘʜʥʦ-ʬʦʨʤʘʣʴʥʝ, ʬʦʨʤʘʣʴʥʝ, ʨʝʘʣʽʟʘʮʽʡʥʝ ʚ ʨʦʟʨʽʟʽ ʪʠʧʦʚʠʭ ʧʨʦʮʝʜʫʨ 

ʩʠʩʪʝʤʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ.  

ʅʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ ʧʨʝʮʝʜʝʥʪ ʧʦʚʠʥʝʥ ʚʢʣʶʯʘʪʠ ʥʘʩʪʫʧʥʽ ʩʢʣʘʜʦʚʽ ʝʣʝʤʝʥʪʠ: 

ʦʥʪʦʣʦʛʽʯʥʠʡ ʦʧʠʩ ʩʠʪʫʘʮʽʾ; ʦʥʪʦʣʦʛʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʙʫʣʦ 

ʨʝʘʣʽʟʦʚʘʥʦ ʚ ʮʽʡ ʩʠʪʫʘʮʽʾ;  ʦʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ (ʧʦʟʠʪʠʚʥʠʡ ʯʠ ʥʝʛʘʪʠʚʥʠʡ).  

ɿʥʘʥʥʷ ʧʨʦ ʧʨʝʮʝʜʝʥʪʠ ʦʧʠʩʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʽʻʨʘʨʭʽʾ ʢʦʥʮʝʧʪʽʚ ʦʥʪʦʣʦʛʽʾ . 

ʇʨʝʮʝʜʝʥʪ ʦʧʠʩʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʝʢʟʝʤʧʣʷʨʽʚ ʦʥʪʦʣʦʛʽʾ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʘʜʘʯ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ [4] ʧʝʨʝʜʫʩʽʤ ʯʝʨʝʟ ʪʝʨʤʽʥʠ ʪʘ 

ʧʦʥʷʪʪʷ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ, ʟ ʷʢʠʤʠ ʧʦʚôʷʟʘʥʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʽʜ ʦʧʠʩʫ ʧʨʦʙʣʝʤʥʦʾ ʩʠʪʫʘʮʽʾ ʜʦ ʦʪʨʠʤʘʥʥʷ ʘʙʦ ʥʝ 

ʦʪʨʠʤʘʥʥʷ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦʾ 

ʦʧʪʠʤʽʟʘʮʽʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʧʦʧʝʨʝʜʥʽʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʧʦʚʠʭ 

ʧʨʦʮʝʜʫʨ ʩʠʩʪʝʤʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʡ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʪʘ ʨʝʘʣʽʟʘʮʽʡ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʢʦʨʝʛʫʶʯʠʭ ʟʘʭʦʜʽʚ, ʱʦ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʪʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʡ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʮʝʜʝʥʪʽʚ ʚ ʟʥʘʥʥʻ-ʦʨʽʻʥʪʦʚʘʥʽʡ ʩʠʩʪʝʤʥʽʡ ʦʧʪʠʤʽʟʘʮʽʾ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʚʽʜʫ ʜʦ ʘʥʘʣʽʟʫ ʩʠʪʫʘʮʽʡ, ʜʦ ʢʦʨʝʢʮʽʾ ʧʨʦʮʝʩʫ 

ʧʨʠʡʥʷʪʪʷ.  
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ʋɼʂ 339.137.2 

ʐʝʚʯʫʢ ɺ.ʆ., 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʧʨʠʢʣʘʜʥʦʾ ʝʢʦʥʦʤʽʢʠ 

ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʂʆʅʂʋʈɽʅʊʆɿɼɸʊʅɯʉʊʔ ɯ ʂʆʅʂʋʈɽʅʊʆʉʇʈʆʄʆɾʅɯʉʊʔ: 

ɺɯɼʄɯʅʅɯʉʊʔ ʇʆʅʗʊʔ 

 

ʋ ʚʽʪʯʠʟʥʷʥʽʡ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʘ ʩʭʦʞʽ ʪʝʨʤʽʥʠ 

çʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴè ʪʘ çʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴè, ʷʢʽ, ʷʢ ʧʨʘʚʠʣʦ, 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʙʘʛʘʪʴʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ ʷʢ ʧʦʥʷʪʪʷ ʪʦʪʦʞʥʽ ʦʜʥʝ ʦʜʥʦʤʫ. ʆʜʥʘʢ, 

ʮʝ ʥʝ ʟʦʚʩʽʤ ʢʦʨʝʢʪʥʦ.  

ʎʽ ʜʝʬʽʥʽʮʽʾ ʤʘʶʪʴ ʩʧʽʣʴʥʽ ʽ ʚʽʜʤʽʥʥʽ ʨʠʩʠ.  

ɺʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʩʧʨʦʤʦʞʥʽʩʪʴ ï ʮʝ ʥʘʩʘʤʧʝʨʝʜ ʤʦʞʣʠʚʽʩʪʴ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ ʨʝʘʣʽʟʫʚʘʪʠ ʫʤʽʥʥʷ ʽ ʤʦʞʣʠʚʦʩʪʽ çʚʠʞʠʚʘʥʥʷè ʥʘ ʨʠʥʢʫ, ʘ ʟʜʘʪʥʽʩʪʴ 

ï ʮʝ ʚʞʝ ʧʨʠʪʘʤʘʥʥʝ ʦʙôʻʢʪʦʚʽ ʫʤʽʥʥʷ, ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʘʚ, ʱʦ ʽʩʥʫʻ ʙʝʟʣʽʯ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʮʠʭ ʜʚʦʭ ʧʦʥʷʪʴ.  

ɼʝʷʢʽ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʚʽʜʦʤʠʤʠ ʝʢʦʥʦʤʽʩʪʘʤʠ ʥʘʚʝʜʝʥʦ ʫ 

ʪʘʙʣ. 1, ʘ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ï ʫ ʪʘʙʣ. 2. 

 

ʊʘʙʣʠʮʷ 1 

ʇʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ çʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴè 

ɸʚʪʦʨ 

 

ɺʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ çʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴè 

 

ʄ. ʇʦʨʪʝʨ [1] ʚʣʘʩʪʠʚʽʩʪʴ ʪʦʚʘʨʫ, ʧʦʩʣʫʛʠ ʘʙʦ ʩʫʙôʻʢʪʘ ʨʠʥʢʦʚʠʭ 

ʚʽʜʥʦʩʠʥ ʚʠʩʪʫʧʘʪʠ ʥʘ ʨʠʥʢʫ ʥʘ ʨʽʚʥʽ ʽʟ ʥʘʷʚʥʠʤʠ ʥʘ 

ʥʴʦʤʫ ʪʦʚʘʨʘʤʠ, ʧʦʩʣʫʛʘʤʠ ʘʙʦ ʢʦʥʢʫʨʫʶʯʠʤʠ 

ʩʫʙôʻʢʪʘʤʠ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ.  

 

ʆ. ɼʝʡʥʝʛʘ [2] ʢʘʪʝʛʦʨʽʷ ʨʠʥʢʫ, ʷʢʘ ʧʦʢʘʟʫʻ ʟʦʚʥʽʰʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʦʙôʻʢʪʽʚ.  

 

ʉ. ʉʚʝʪʫʥʴʢʦʚ [3] ʢʦʤʧʣʝʢʩʥʘ ʧʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʷʢʘ 

ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ ʩʫʢʫʧʥʦʩʪʽ ʦʮʽʥʦʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʫʩʧʽʭ ʥʘ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʠʥʢʫ ʟʘ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʚʽʜʥʦʩʥʦ 

ʩʫʢʫʧʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʢʫʨʝʥʪʽʚ. 

 

ɸ. ʇʝʯʽʥʢʠʥ,  

ɺ. ʌʦʤʽʥ [3] 

ʟʜʘʪʥʽʩʪʴ ʪʦʚʘʨʫ ʟʘʡʥʷʪʠ ʪʘ ʫʪʨʠʤʘʪʠ ʧʦʟʠʮʽʶ ʥʘ 

ʢʦʥʢʫʨʝʥʪʥʦʤʫ ʨʠʥʢʫ ʚ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʟʘ ʫʤʦʚʠ 

ʢʦʥʢʫʨʝʥʮʽʾ ʟ ʽʥʰʠʤʠ ʘʥʘʣʦʛʽʯʥʠʤʠ ʪʦʚʘʨʘʤʠ. 

 

ɼʞʝʨʝʣʦ: ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [1; 2; 3]  
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ʊʘʙʣʠʮʷ 2 

ʇʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ çʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴè 

ɸʚʪʦʨ 

 

ɺʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ çʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴè 

 

ɸ. ɯ. ʂʨʝʜʽʩʦʚ [4] ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʚʘʨʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʡʦʛʦ ʚʽʜʤʽʥʥʽʩʪʴ 

ʚʽʜ ʘʥʘʣʦʛʽʯʥʦʛʦ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʪʦʚʘʨʫ ʟʘ ʜʚʦʤʘ 

ʧʦʢʘʟʥʠʢʘʤʠ: ʩʪʫʧʝʥʝʤ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʦʥʢʨʝʪʥʦʾ 

ʧʦʪʨʝʙʠ ʪʘ ʟʘ ʚʠʪʨʘʪʘʤʠ ʥʘ ʾʾ ʟʘʜʦʚʦʣʝʥʥʷ. 

 

ʉ.ʌ. ʇʦʢʨʦʧʠʚʥʠʡ 

[5]  

ʟʜʽʙʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʝʬʝʢʪʠʚʥʦ ʟʜʽʡʩʥʶʚʘʪʠ 

ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʷʛʥʝʥʥʷ 

ʧʨʠʙʫʪʢʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʚʨʘʭʦʚʫʶʯʠ ʫʤʦʚʠ 

ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʨʠʥʢʫ. 

 

ɯ.ɻ. ʂʘʜʠʨʫʩ [6] ʤʦʞʣʠʚʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʦ 

ʫʤʦʚ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

ʖ.ɹ. ɯʚʘʥʦʚ [7] 
 
 

ʩʠʩʪʝʤʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʙʝʟʧʝʨʝʨʚʥʦ 

ʚʟʘʻʤʦʜʽʶʪʴ, ʽ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʨʝʘʣʽʟʘʮʽʾ 

ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʽ ʟʜʦʙʫʪʪʷ ʪʘ 

ʫʪʨʠʤʘʥʥʷ ʚʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʢʦʥʢʫʨʝʥʪʥʦʾ 

ʧʝʨʝʚʘʛʠ. 

 

ɼʞʝʨʝʣʦ: ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [4; 5, ʩ. 350; 6; 7] 

 

ʈʽʟʥʦʤʘʥʽʪʪʷ ʧʽʜʭʦʜʽʚ ʪʘ ʾʭ ʜʝʪʘʣʴʥʠʡ ʦʛʣʷʜ ʩʚʽʜʯʘʪʴ, ʱʦ ʫʯʝʥʽ-ʝʢʦʥʦʤʽʩʪʠ 

ʨʦʟʛʣʷʜʘʶʪʴ ʮʽ ʢʘʪʝʛʦʨʽʾ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ: ʤʽʢʨʦ- (ʪʦʚʘʨʽʚ ʘʙʦ ʧʦʩʣʫʛ, 

ʧʽʜʧʨʠʻʤʩʪʚ), ʤʝʟʦ- (ʛʘʣʫʟʝʡ) ʪʘ ʤʘʢʨʦ- (ʨʝʛʽʦʥʽʚ, ʢʨʘʾʥ). 

ɸʥʘʣʽʟ ʜʝʬʽʥʽʮʽʡ çʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴè ʽ çʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴè ʙʫʣʦ 

ʟʨʦʙʣʝʥʦ ʚ ʨʦʙʦʪʽ ɺ. ɹʠʢʦʚʦʾ, ʟʦʢʨʝʤʘ, ʜʦʩʣʽʜʞʝʥʦ ʜʚʘ ʧʦʛʣʷʜʠ ʥʘ ʮʽ ʧʦʥʷʪʪʷ: ʧʦ-

ʧʝʨʰʝ, ʦʪʦʪʦʞʥʝʥʥʷ ʦʙʦʭ ʜʝʬʽʥʽʮʽʡ, ʧʦ-ʜʨʫʛʝ, ʚʽʜʤʽʥʥʽʩʪʴ ʜʝʬʽʥʽʮʽʡ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʷʢ ʦʟʥʘʢʠ ʥʝʞʠʚʦʛʦ ʦʙôʻʢʪʘ ʽ 

ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʷʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʞʠʚʦʛʦ ʦʙôʻʢʪʘ (ʦʩʦʙʠʩʪʦʩʪʽ) [7]. 

ʉʝʨʝʜ ʥʝʚʝʣʠʢʦʾ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʫʢʦʚʮʽʚ, ʷʢʽ ʚʚʘʞʘʶʪʴ ʟʘ ʜʦʮʽʣʴʥʝ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʦʟʛʣʷʜʫ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʮʠʤʠ ʪʝʨʤʽʥʘʤʠ, ʚʘʨʪʽ ʫʚʘʛʠ ʧʦʛʣʷʜʠ ʜʦʩʣʽʜʥʠʢʘ 

ʆ. ɺ. ɼʝʡʥʝʛʠ, ʷʢʠʡ ʚʠʟʥʘʻ ʾʭ ʪʘʢʠʤ ʯʠʥʦʤ: 

ü ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙôʻʢʪʘ (ʪʦʚʘʨʫ, 

ʬʽʨʤʠ, ʨʝʛʽʦʥʫ, ʢʨʘʾʥʠ), ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʡʦʛʦ ʧʦʪʝʥʮʽʡʥʠʡ ʨʝʟʫʣʴʪʘʪ ʥʘ ʨʠʥʢʫ; 

ü ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʧʝʚʥʦʛʦ ʦʙôʻʢʪʘ (ʪʦʚʘʨʫ, ʬʽʨʤʠ, ʨʝʛʽʦʥʫ, 

ʢʨʘʾʥʠ) ʚʠʪʨʠʤʫʚʘʪʠ ʢʦʥʢʫʨʝʥʮʽʶ ʧʦʨʽʚʥʷʥʦ ʽʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʥʘ ʨʠʥʢʫ 

[2, ʩ. 62]. 

ʅʘ ʜʫʤʢʫ ʧʨʦʬʝʩʦʨʢʠ ʆ. ɭ. ɹʘʙʠʥʦʾ: 
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ü ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ ï ʮʝ ʬʘʢʪʠʯʥʘ ʥʘʷʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʤʦʛʘʤ ʢʦʥʢʫʨʝʥʪʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʟʙʫʪʫ ʡʦʛʦ ʧʨʦʜʫʢʮʽʾ ʩʴʦʛʦʜʥʽ; 

ü ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ï ʮʝ ʥʘʷʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ 

ʪʝʦʨʝʪʠʯʥʦ ʜʘʜʫʪʴ ʟʤʦʛʫ ʟʘʚʦʶʚʘʪʠ ʨʠʥʦʢ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʦʚʘʨʽʚ 

ʚʣʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʘʙʦ ʮʝ ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʭʦʜʠʪʠ ʰʣʷʭʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʧʝʨʝʚʘʛ ʥʘʜ ʽʥʰʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʨʠʥʢʫ ʟʘ ʨʘʭʫʥʦʢ ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ [3]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ ʻ ʢʘʪʝʛʦʨʽʻʶ, ʷʢʫ ʚʘʨʪʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦ 

ʦʙôʻʢʪʽʚ, ʱʦ ʚʞʝ ʜʽʶʪʴ ʥʘ ʨʠʥʢʫ, ʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʜʦ ʥʦʚʦʩʪʚʦʨʝʥʠʭ 

ʦʙôʻʢʪʽʚ, ʷʢʽ ʪʽʣʴʢʠ ʧʣʘʥʫʶʪʴ ʚʠʭʦʜʠʪʠ ʥʘ ʨʠʥʦʢ [2, ʩ. 62]. 

ʆʪʞʝ, ʭʘʨʘʢʪʝʨʥʽ ʨʠʩʠ ʜʝʬʽʥʽʮʽʡ çʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴè ʽ 

çʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴè ʩʭʦʞʽ ʤʽʞ ʩʦʙʦʶ, ʘʜʞʝ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʘʛʥʫʪʴ ʧʝʨʝʤʦʛʪʠ ʚ ʢʦʥʢʫʨʝʥʪʥʽʡ ʙʦʨʦʪʴʙʽ. ʗʢ ʙʘʯʠʤʦ, ʥʠʥʽ ʫ 

ʧʦʛʣʷʜʘʭ ʥʘʫʢʦʚʮʽʚ ʥʝʤʘʻ ʻʜʥʦʩʪʽ ʱʦʜʦ ʪʣʫʤʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʡ 

ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ.  

ʇʨʦʪʝ, ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʥʘʷʚʥʽ ʫ ʦʙôʻʢʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʢʦʥʢʫʨʫʚʘʪʠ ʥʘ ʨʠʥʢʫ, ʘ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ ï ʷʢ ʫʤʽʥʥʷ ʦʙôʻʢʪʘ ʢʦʥʢʫʨʫʚʘʪʠ, 

ʪʦʙʪʦ ʥʘʷʚʥʽ ʫ ʥʴʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʛʨʘʪʠ ʢʦʥʢʫʨʝʥʪʥʫ ʙʦʨʦʪʴʙʫ.  

ʊʦʤʫ ʣʠʰʝ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽ ʩʫʙôʻʢʪʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʧʝʨʝʤʦʛʠ, ʪʦʤʫ ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʚʥʫʪʨʽʰʥʽʭ ʧʝʨʝʚʘʛ, 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʽ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 
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ʋɼʂ 336.74 

ɸʥʜʨʻʻʚʘ ʆ.ɺ., 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʬʽʥʘʥʩʽʚ, ʦʙʣʽʢʫ  ̔ʦʧʦʜʘʪʢʫʚʘʥʥʷ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʂʽʚʘʣʦ ɼ.ʉ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʬʽʥʘʥʩʽʚ, ʦʙʣʽʢʫ  ̔ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʇʃɸʊɯɾʅɯ ʉʀʉʊɽʄʀ ɺ ʋʂʈɸɰʅɯ  

 

ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ʻ ʨʦʟʚʠʪʦʢ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʣʘʪʽʞʥʦʛʦ ʩʝʨʚʽʩʫ. ʎʝʥʪʨʘʣʴʥʝ ʤʽʩʪʦ ʫ ʧʣʘʪʽʞʥʦʾ ʩʠʩʪʝʤʽ ʋʢʨʘʾʥʽ 

ʟʘʡʤʘʻ ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʥʥʠʭ ʧʣʘʪʝʞʽʚ (ʉɽʇ) ʅʘʮʽʦʥʘʣʴʥʦʛʦ ɹʘʥʢʫ ʋʢʨʘʾʥʠ 

(ʅɹʋ), ʷʢʘ ʦʙʩʣʫʛʦʚʫʻ 97% ʤʽʞʙʘʥʢʽʚʩʴʢʠʭ ʧʣʘʪʝʞʽʚ ʫ ʜʝʨʞʘʚʽ, ʪʦʤʫ ʚʦʥʘ 

ʚʠʟʥʘʥʘ ʩʠʩʪʝʤʥʦ ʚʘʞʣʠʚʦʶ [1].  

ʉɽʇ ʚʠʢʦʥʫʻ ʧʣʘʪʝʞʽ ʤʽʞ ʢʦʤʝʨʮʽʡʥʠʤʠ ʙʘʥʢʘʤʠ ʚ ʩʝʨʝʜʠʥʽ ʢʨʘʾʥʠ ʚ 

ʥʘʮʽʦʥʘʣʴʥʽʡ ʚʘʣʶʪʽ ʪʘ ʤʘʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʘʜʽʡʥʦʾ ʧʣʘʪʽʞʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʧʣʘʪʥʠʢʘʤ ʧʝʨʝʢʘʟ ʢʦʰʪʽʚ ʘʙʦ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ï ʢʦʣʠ ʛʨʦʰʽ 

ʧʝʨʝʨʘʭʦʚʫʶʪʴʩʷ ʟ ʨʘʭʫʥʢʫ ʥʘ ʨʘʭʫʥʦʢ ʤʠʪʪʻʚʦ, ʘʙʦ ʫ ʬʘʡʣʦʚʦʤʫ ʨʝʞʠʤʽ ï ʢʦʣʠ 

ʛʨʦʰʽ ʧʝʨʝʢʘʟʫʶʪʴʩʷ ʟ ʨʘʭʫʥʢʫ ʚʽʜʧʨʘʚʥʠʢʘ ʥʘ ʨʘʭʫʥʦʢ ʦʪʨʠʤʫʚʘʯʘ ʟʘ 20 ʭʚʠʣʠʥ 

ʤʘʢʩʠʤʫʤ.  

ʉʪʘʪʠʩʪʠʢʘ ʩʚʽʜʯʠʪʴ, ʱʦ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʣʘʪʝʞʽʚ ʫ ʬʘʡʣʦʚʦʤʫ ʨʝʞʠʤʽ ʧʨʠʧʘʜʘʻ 

99% ʧʣʘʪʝʞʽʚ, ʘ ʥʘ ʧʣʘʪʝʞʽ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ï 1%, ʭʦʯʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ʩʫʤʘ 

ʧʣʘʪʝʞʫ, ʫ ʬʘʡʣʦʚʦʤʫ ʨʝʞʠʤʽ ï31%, ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ï 69% [1].  

ʉɽʇ ʮʝ ʩʠʩʪʝʤʘ ʚʘʣʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʱʦ ʟʜʽʡʩʥʶʶʪʴʩʷ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ 

ʯʘʩʫ (ʟʘ ʤʽʞʥʘʨʦʜʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ï RTGS). ʋʯʘʩʥʠʢʘʤʠ ʉɽʇ ʻ ʅɹʋ, ʚʩʽ 

ʢʦʤʝʨʮʽʡʥʽ ʙʘʥʢʠ ʋʢʨʘʾʥʠ ʪʘ ɼʝʨʞʘʚʥʘ ʢʘʟʥʘʯʝʡʩʴʢʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ. ʎʷ 

ʩʠʩʪʝʤʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʠʩʪʝʤʥʦ ʚʘʞʣʠʚʠʭ ʧʣʘʪʽʞʥʠʭ ʩʠʩʪʝʤ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʚ 

ʜʝʥʴ ʉɽʇ ʦʙʨʦʙʣʷʻ 1,4 ʤʣʥ ʧʣʘʪʝʞʽʚ ʥʘ ʩʫʤʫ ʙʣʠʟʴʢʦ 515 ʤʣʨʜ ʛʨʥ ʧʨʠ 

ʧʦʪʝʥʮʽʘʣʽ ʫ 10 ʤʣʥ ʧʣʘʪʝʞʽʚ ʚ ʜʝʥʴ [1]. 

ɿʘʛʘʣʦʤ ʚ ʋʢʨʘʾʥʽ ʧʨʘʮʶʶʪʴ ʧʣʘʪʽʞʥʽ ʩʠʩʪʝʤʠ ʩʪʚʦʨʝʥʽ ʅɹʋ - ʮʝ ʉɽʇ ʽ ʅʇʉ 

çʇʨʦʩʪʽʨè ʪʘ ʧʨʠʚʘʪʥʽ ʧʣʘʪʽʞʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʙʫʣʽ ʩʪʚʦʨʝʥʽ ʙʘʥʢʘʤʠ ʪʘ 

ʥʝʙʘʥʢʽʚʩʴʢʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʨʝʟʠʜʝʥʪʘʤʠ ʽ ʥʝ ʨʝʟʠʜʝʥʪʘʤʠ: MoneyGram, Ria 

Money, Western Union,  Visa, Mastercard, TransferGo, Android Pay, Apple Pay, 

PayPal, NovaPay.  

ʇʈʆʉʊɯʈ ï  ʝʣʝʢʪʨʦʥʥʘ ʧʣʘʪʽʞʥʘ ʩʠʩʪʝʤʘ ʜʝʨʞʘʚʥʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʢʦʨʠʩʪʫʚʘʯʽ ʟʜʽʡʩʥʶʶʪʴ ʪʠʧʦʚʽ ʝʣʝʢʪʨʦʥʥʽ ʧʦʩʣʫʛʠ ï ʦʜʝʨʞʘʥʥʷ 

ʛʦʪʽʚʢʠ, ʨʦʟʨʘʭʫʥʢʠ ʟʘ ʪʦʚʘʨʠ ʪʘ ʧʦʩʣʫʛʠ ʪʦʱʦ.  

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʧʣʘʪʽʞʥʦʾ ʩʠʩʪʝʤʽ çʇʈʆʉʊɯʈè 

ʎʝʥʪʨʦʙʘʥʢ ʋʢʨʘʾʥʠ ʜʦʪʨʠʤʫʚʘʚʩʷ ʚʽʜʢʨʠʪʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʟ ʮʽʣʣʶ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʧʣʘʪʽʞʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʧʽʜʪʨʠʤʢʠ ʨʦʟʚʠʪʢʫ 

ʙʝʟʛʦʪʽʚʢʦʚʠʭ ʬʦʨʤ ʨʦʟʨʘʭʫʥʢʫ ʚ ʋʢʨʘʾʥʽ. 53 ʫʢʨʘʾʥʩʴʢʠʭ ʙʘʥʢʽʚ, ʟ ʷʢʠʭ 35 

ʧʨʦʚʦʜʷʪʴ ʝʢʚʘʡʨʠʥʛ, ʪʘ/ʘʙʦ ʻ ʝʤʽʪʝʥʪʘʤʠ ʢʘʨʪ çʇʨʦʩʪʽʨè, 98,3% ʪʝʨʤʽʥʘʣʴʥʦʾ 

ʤʝʨʝʞʽ ʋʢʨʘʾʥʠ ʦʙʩʣʫʛʦʚʫʻ ʢʘʨʪʢʠ çʇʨʦʩʪʽʨè. 93% ʚʩʽʭ ʪʦʨʛʦʚʮʽʚ ʝʣʝʢʪʨʦʥʥʦʾ 
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ʢʦʤʝʨʮʽʾ ʧʨʠʡʤʘʶʪʴ ʢʘʨʪʢʠ çʇʨʦʩʪʽʨè ʜʣʷ ʦʧʣʘʪʠ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ ʚ ʤʝʨʝʞʽ 

ɯʥʪʝʨʥʝʪ [2].  

MoneyGram, Ria Money, Western Union ï ʮʝ ʩʠʩʪʝʤʠ ʛʨʦʰʦʚʠʭ ʧʝʨʝʢʘʟʽʚ, ʷʢʽ 

ʜʦʧʦʤʘʛʘʶʪʴ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʜʫʨʫ ʚʽʜʧʨʘʚʣʝʥʥʷ ʢʦʰʪʽʚ, ʘʜʞʝ ʜʣʷ ʚʽʜʧʨʘʚʢʠ 

ʧʦʪʨʽʙʥʦ ʣʠʰʝ ʽʤóʷ ʪʘ ʧʨʽʟʚʠʱʝ ʥʘ ʣʘʪʠʥʠʮʽ, ʧʨʠ ʮʴʦʤʫ ʦʪʨʠʤʫʚʘʯ ʤʦʞʝ 

ʦʪʨʠʤʘʪʠ ʧʝʨʝʢʘʟ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʙʘʥʢʫ, ʱʦ ʩʧʽʚʧʨʘʮʶʻ ʟ ʜʘʥʠʤʠ ʩʠʩʪʝʤʘʤʠ.  

Transfer Go ï ʮʝ ʦʥʣʘʡʥ-ʩʝʨʚʽʩ ʤʽʞʥʘʨʦʜʥʠʭ ʛʨʦʰʦʚʠʭ ʧʝʨʝʢʘʟʽʚ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʨʷʤʫ ʢʦʥʚʝʨʪʘʮʽʶ ʚʘʣʶʪ ʟʘ ʬʽʢʩʦʚʘʥʠʤ ʢʫʨʩʦʤ. ɿ 2020 

ʨʦʢʫ Transfer Go ʧʦʯʘʣʘ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʧʣʘʪʽʞʥʠʤʠ ʩʠʩʪʝʤʘʤʠ 

Mastercard ʪʘ Visa, ʱʦ ʩʧʨʦʩʪʠʣʦ ʧʝʨʝʢʘʟʠ ʚ ʙʫʜʴ-ʷʢʫ ʢʨʘʾʥʫ ʩʚʽʪʫ ʟʘ ʥʦʤʝʨʦʤ 

ʨʘʭʫʥʢʫ ʘʙʦ ʥʦʤʝʨʦʤ ʢʘʨʪʠ.  

Visa ʪʘ Mastercard ʻ ʤʽʞʥʘʨʦʜʥʠʤʠ ʧʣʘʪʽʞʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʪʠʤ, ʱʦ ʧʨʠ ʧʦʜʚʽʡʥʽʡ ʢʦʥʚʝʨʪʘʮʽʾ ʦʩʥʦʚʥʦʶ ʚʘʣʶʪʦʶ ʚʠʩʪʫʧʘʻ ʫ Visa ï ʜʦʣʘʨ, 

ʫ Mastercard ï ʻʚʨʦ.  

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʢʘʨʪʠ ʢʦʞʥʘ ʟ ʥʠʭ ʤʘʻ ʩʚʦʶ ʩʠʩʪʝʤʫ ʣʦʷʣʴʥʦʩʪʽ ʜʣʷ 

ʚʣʘʩʥʠʢʽʚ ʢʘʨʪ ʝʣʽʪʥʦʛʦ ʢʣʘʩʫ, ʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʙʘʥʢʫ ʋʢʨʘʾʥʠ, ʚ ʷʢʦʤʫ ʚʽʜʢʨʠʪʘ 

ʢʘʨʪʘ ʪʘ ʚʽʜ ʾʾ ʢʣʘʩʫ, ʻ ʣʦʷʣʴʥʽ ʧʨʦʧʦʟʠʮʽʾ ʪʘ ʘʢʮʽʾ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʝʢʦʥʦʤʠʪʠ ʪʘ 

ʦʪʨʠʤʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʙʦʥʫʩʠ.  

ʇʨʠʢʣʘʜʦʤ ʜʦʜʘʪʢʦʚʠʭ ʙʦʥʫʩʽʚ ʻ ʢʝʰʙʝʢ, ʷʢʠʡ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʚʣʘʩʥʠʢʘʤ 

ʢʨʝʜʠʪʥʠʭ ʢʘʨʪ ʧʨʠ ʢʫʧʽʚʣʽ ʧʝʚʥʠʭ ʢʘʪʝʛʦʨʽʡ ʪʦʚʘʨʽʚ ʘʙʦ ʙʘʥʢ ʤʦʞʝ ʨʘʟʦʤ ʟ 

ʤʘʛʘʟʠʥʘʤʠ-ʧʘʨʪʥʝʨʘʤʠ ʧʨʦʧʦʥʫʚʘʪʠ ʟʥʠʞʢʠ ʩʘʤʝ ʜʣʷ ʚʣʘʩʥʠʢʽʚ ʢʘʨʪ ʪʦʾ ʯʠ 

ʽʥʰʦʾ ʧʣʘʪʽʞʥʦʾ ʩʠʩʪʝʤʠ. ʌʘʢʪʠʯʥʦ ʢʦʞʝʥ, ʭʪʦ ʚʽʜʢʨʠʚʘʻ ʧʣʘʪʽʞʥʫ ʢʘʨʪʫ Visa ʪʘ 

Mastercard ʦʪʨʠʤʫʻ ʥʝ ʧʨʦʩʪʦ ʧʣʘʩʪʠʢ, ʘ ʽ ʧʘʢʝʪ ʧʦʩʣʫʛ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʩʧʨʦʩʪʠʪʠ 

ʩʫʯʘʩʥʝ ʞʠʪʪʷ.  

Android Pay ʪʘ Apple Pay ʻ ʽʜʝʥʪʠʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʪʝʣʝʬʦʥ, 

ʛʦʜʠʥʥʠʢ ʘʙʦ ʢʘʙʣʫʯʢʫ, ʟʘʚʜʷʢʠ NFC ʤʦʜʫʣʶ, ʟʨʦʙʠʪʠ ʧʣʘʪʽʞʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ. ɼʘʥʠʡ ʩʝʨʚʽʩ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʜʦʜʘʪʠ ʚ ʤʦʙʽʣʴʥʠʡ 

ʜʦʜʘʪʦʢ ʧʣʘʪʽʞʥʫ ʢʘʨʪʫ, ʧʽʩʣʷ ʯʦʛʦ ʚʦʥʘ ʪʘ ʧʨʠʩʪʨʽʡ ʩʪʘʶʪʴ ʻʜʠʥʠʤ ʮʽʣʠʤ, ʪʦʤʫ 

ʜʣʷ ʙʝʟʧʝʢʠ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʘ ʜʘʥʽ ʟʘʰʠʬʨʦʚʫʶʪʴʩʷ, ʘ ʢʦʰʪʠ ʧʝʨʝʢʘʟʫʶʪʴʩʷ 

ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʠʡ ʪʨʘʥʟʠʪʥʠʡ ʨʘʭʫʥʦʢ.  

PayPal ï ʮʝ ʩʫʯʘʩʥʘ ʤʽʞʥʘʨʦʜʥʘ ʝʣʝʢʪʨʦʥʥʘ ʧʣʘʪʽʞʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʬʫʥʢʮʽʦʥʫʻ 

ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ ʧʣʘʪʽʞʥʠʭ ʧʦʩʣʫʛ ʟ 1998 ʨʦʢʫ. ɿʘʨʘʟ Pay-Pal ï ʮʝ ʦʜʠʥ ʟ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʩʚʽʪʦʚʠʭ ʟʘʩʦʙʽʚ ʨʦʟʨʘʭʫʥʢʫ ʚ ɯʥʪʝʨʥʝʪʽ. ʇʣʘʪʽʞʥʘ ʩʠʩʪʝʤʘ 

ʦʬʽʮʽʡʥʦ ʩʪʘʣʘ ʜʦʩʪʫʧʥʘ ʜʣʷ ʋʢʨʘʾʥʠ ʟ 2022 ʨʦʢʫ, ʢʘʨʪʢʠ ʫʢʨʘʾʥʩʴʢʠʭ ʙʘʥʢʽʚ ʚʞʝ 

ʤʦʞʥʘ ʧʨʠʚôʷʟʘʪʠ ʜʦ ʦʩʦʙʠʩʪʦʛʦ ʛʘʤʘʥʮʷ.  

ʇʨʠʩʢʦʨʝʥʥʷʤ ʜʦ ʟʘʣʫʯʝʥʥʷ ʋʢʨʘʾʥʠ ʜʦ ʮʽʻʾ ʧʣʘʪʽʞʥʦʾ ʩʠʩʪʝʤʠ ʩʪʘʣʘ ʚʽʡʥʘ ʪʘ 

ʜʽʜʞʠʪʘʣ-ʜʠʧʣʦʤʘʪʽʷ ʄʽʥʽʩʪʝʨʩʪʚʘ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. 

ɸʢʪʠʚʥʦ ʧʨʘʮʶʻ ʟ ʩʠʩʪʝʤʦʶ Pay-Pal ʽ ʥʘʡʙʽʣʴʰʠʡ ʢʦʤʝʨʮʽʡʥʠʡ ʙʘʥʢ ʋʢʨʘʾʥʠ 

ï ʇʨʠʚʘʪɹʘʥʢ. ɺ ʨʘʤʢʘʭ ʩʝʨʚʽʩʫ, ʱʦ ʥʘʜʘʻ ʙʘʥʢ ʤʦʞʥʘ ʧʽʜʢʣʶʯʠʪʠ ʢʘʨʪʢʠ 

ʇʨʠʚʘʪɹʘʥʢʫ ʜʣʷ ʦʧʣʘʪʠ ʧʦʢʫʧʦʢ ʚ ɯʥʪʝʨʥʝʪʽ, ʟʜʽʡʩʥʶʚʘʪʠ P2P-ʧʝʨʝʢʘʟʠ ʪʘ 

ʚʠʚʦʜʠʪʠ ʛʨʦʰʽ ʟ ʨʘʭʫʥʢʫ Pay-Pal ʥʘ ʢʘʨʪʢʠ Visa/Mastercard, ʦʪʨʠʤʫʚʘʪʠ ʛʨʦʰʽ ʫ 

ʨʝʞʠʤʽ online ʥʘ ʢʘʨʪʢʠ ʇʨʠʚʘʪɹʘʥʢʫ.  

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʘʨʘʟʽ ʫ ʩʚʽʪʽ ʥʘʣʽʯʫʻʪʴʩʷ ʧʦʥʘʜ 164 ʤʽʣʴʡʦʥʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ Pay-Pal [3]. 
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NovaPay ï ʮʝ ʥʘʮʽʦʥʘʣʴʥʘ ʧʣʘʪʽʞʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʥʘʣʝʞʠʪʴ ʜʦ ʛʨʫʧʠ  ʢʦʤʧʘʥʽʡ 

çʅʦʚʘ ʇʦʰʪʘè. ɿʘʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʘʥʽʾ çʅʦʚʘ ʇʦʰʪʘè ʷʢʽʩʥʠʤ ʧʣʘʪʽʞʥʠʤ 

ʩʝʨʚʽʩʦʤ ɽʇʉ NovaPay ʧʨʘʮʶʻ ʫ ʬʦʨʤʘʪʘʭ online ʪʘ offline. 

ɿ 1 ʩʝʨʧʥʷ 2022 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ ʥʘʙʨʘʚ ʯʠʥʥʦʩʪʽ ɿʘʢʦʥ ʋʢʨʘʾʥʽ çʇʨʦ ʧʣʘʪʽʞʥʽ 

ʧʦʩʣʫʛʠè, ʮʽʣʣʶ ʧʨʠʡʥʷʪʪʷ ʷʢʦʛʦ ʻ ʽʥʥʦʚʘʮʽʡʥʽʡ ʨʦʟʚʠʪʦʢ ʧʣʘʪʽʞʥʦʛʦ ʨʠʥʢʫ ʚ 

ʋʢʨʘʾʥʽ ʪʘ ʡʦʛʦ ʽʥʪʝʛʨʘʮʽʷ ʟ ɭʚʨʦʧʝʡʩʴʢʠʤ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʚʦʛʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʧʣʘʪʽʞʥʽ ʧʦʩʣʫʛʠè ʥʘʜʘʚʘʯʘʤʠ 

ʧʣʘʪʽʞʥʠʭ ʧʦʩʣʫʛ ʻ ʚʞʝ ʥʝ ʪʽʣʴʢʠ ʙʘʥʢʠ, ʘ ʽ ʥʝʙʘʥʢʽʚʩʴʢʠʡ ʥʘʜʘʚʘʯʽ ʧʣʘʪʽʞʥʠʭ 

ʧʦʩʣʫʛ: ʧʣʘʪʽʞʥʽ ʫʩʪʘʥʦʚʠ, ʦʧʝʨʘʪʦʨʠ ʧʦʰʪʦʚʦʛʦ ʟʚ'ʷʟʢʫ, ʬʽʣʽʾ ʽʥʦʟʝʤʥʠʭ 

ʧʣʘʪʽʞʥʠʭ ʫʩʪʘʥʦʚ, ʬʽʣʽʾ ʽʥʦʟʝʤʥʠʭ ʫʩʪʘʥʦʚ ʝʣʝʢʪʨʦʥʥʠʭ ʛʨʦʰʝʡ ʟʘ ʫʤʦʚ ʾʭ 

ʘʚʪʦʨʠʟʘʮʽʾ ʪʘ ʣʽʮʝʥʟʫʚʘʥʥʷ.  

ɺ ʪʘʢʠʭ ʫʩʪʘʥʦʚʘʭ ʬʽʟʠʯʥʠʤ ʪʘ ʶʨʠʜʠʯʥʠʤ ʦʩʦʙʘʤ ʤʦʞʥʘ ʚʽʜʢʨʠʚʘʪʠ ʪʽʣʴʢʠ 

ʦʜʠʥ ʨʘʭʫʥʦʢ, ʥʘ ʦʩʪʘʪʦʢ ʷʢʦʛʦ ʥʝ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʚʽʜʩʦʪʢʠ ʪʘ ʚʽʜʩʪʫʧʥʝ 

ʛʘʨʘʥʪʫʚʘʥʥʷ ʧʦʚʝʨʥʝʥʥʷ ʛʨʦʰʝʡ ʯʝʨʝʟ ʌɻɺʌʆ. ʇʨʠ ʮʴʦʤʫ ʢʦʤʝʨʮʽʡʥʠʤ 

ʙʘʥʢʘʤ ʜʣʷ ʥʘʜʘʥʥʷ ʧʣʘʪʽʞʥʠʭ ʧʦʩʣʫʛ ʜʦʩʪʘʪʥʴʦ ʙʘʥʢʽʚʩʴʢʦʾ ʣʽʮʝʥʟʽʾ (ʢʨʽʤ 

ʧʦʩʣʫʛ, ʧʦʚôʷʟʘʥʠʭ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʛʨʦʰʠʤʘ).  

ɿ ʤʝʪʦʶ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʩʠʩʪʝʤʠ ʚʽʜʢʨʠʪʦʛʦ ʙʘʥʢʽʥʛʫ, ɿʘʢʦʥ çʇʨʦ 

ʧʣʘʪʽʞʥʽ ʧʦʩʣʫʛʠè ʟʦʙʦʚôʷʟʘʚ ʢʦʤʝʨʮʽʡʥʽ ʙʘʥʢʠ ʚʽʜʢʨʠʪʠ ʩʚʦʾ API ʜʣʷ ʽʥʰʠʭ 

ʥʘʜʘʚʘʯʽʚ ʧʣʘʪʽʞʥʠʭ ʧʦʩʣʫʛ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʽʜʢʣʶʯʘʪʠʩʷ ʜʦ ʽʥʪʝʨʬʝʡʩʽʚ 

ʙʘʥʢʽʚʩʴʢʠʭ ʩʝʨʚʽʩʽʚ ʽ ʦʙʤʽʥʦʤ ʟ ʥʠʤʠ ʽʥʬʦʨʤʘʮʽʻʶ ʱʦʜʦ ʣʽʮʝʥʟʦʚʘʥʠʭ ʫʯʘʩʥʠʢʽʚ 

ʨʠʥʢʫ ʧʣʘʪʽʞʥʠʭ ʧʦʩʣʫʛ [4].  

ʑʦʜʦ ʥʝʙʘʥʢʽʚʩʴʢʠʭ ʬʽʥʘʥʩʦʚʠʭ ʫʩʪʘʥʦʚʠʚ ʪʦ ʚʦʥʠ ʤʦʞʫʪʴ ʥʝ ʙʫʪʠ 

ʫʯʘʩʥʠʢʘʤʠ ʧʣʘʪʽʞʥʠʭ ʩʠʩʪʝʤ ʽ ʩʘʤʦʩʪʽʡʥʦ ʧʨʘʮʶʚʘʪʠ ʥʘ ʨʠʥʢʫ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʧʣʘʪʽʞʥʦʛʦ ʩʝʨʚʽʩʫ. 

ɿ 1 ʢʚʽʪʥʷ 2023 ʨʦʢʫ ʧʣʘʪʽʞʥʘ ʩʠʩʪʝʤʘ ʧʝʨʝʡʰʣʘ ʥʘ ʤʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ ISO 

20022, ʱʦ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʙʝʟʛʦʪʽʚʢʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚ ʨʝʞʠʤʠ 24/7, 

ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʣʘʪʽʞʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʻ ʰʣʷʭʦʤ ʜʦ ʟôʻʜʥʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʧʣʘʪʽʞʥʦʛʦ ʧʨʦʩʪʦʪʫ ʟ 

ʻʚʨʦʧʝʡʩʴʢʽʤ. ʈʦʟʰʠʨʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʧʣʘʪʽʞʥʠʭ ʩʠʩʪʝʤ ʜʦʟʚʦʣʠʪʴ ʧʨʠʩʢʦʨʠʪʠ 

ʧʣʘʪʽʞʥʠʡ ʦʙʦʨʦʪ ʚ ʢʨʘʾʥʽ, ʤʘʢʩʠʤʘʣʴʥʦ ʟʤʝʥʰʠʪʠ ʨʦʟʨʘʭʫʥʢʠ ʛʦʪʽʚʢʦʶ ʪʘ 

ʧʦʩʠʣʠʪʠ ʢʦʥʪʨʦʣʴ ʟʘ ʛʨʦʰʦʚʦʶ ʤʘʩʦʶ.  

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1.ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʘʥʢʫ ʋʢʨʘʾʥʠ. URL: 

https://bank.gov.ua/ua/payments/sep  

2. ʇʣʘʪʽʞʥʽ ʩʠʩʪʝʤʠ ʚ ʋʢʨʘʾʥʽ. URL: https://finance.ua/ua/saving/platezhnye-

sistemy  

3. ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ ʇʨʠʚʘʪɹʘʥʢʫ. URL: https://privatbank.ua/emoney 4. çʇʨʦ 

ʧʣʘʪʽʞʥʽ ʧʦʩʣʫʛʠè. ɿʘʢʦʥ ʋʢʨʘʾʥʠ ʚʽʜ 30.06.21. ˉ 1591-IX. 

URL:https://zakon.rada.gov.ua/laws/show/1591-20#Text  
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ʋɼʂ 336.7 

ɸʥʜʨʻʻʚʘ ʆ.ɺ., 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʬʽʥʘʥʩʽʚ, ʦʙʣʽʢʫ ʽ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʄʝʣʘʭ ɺ.ɸ., 

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʠ ʬʽʥʘʥʩʽʚ, ʦʙʣʽʢʫ ʽ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

 

ɼʆʉʃɯɼɾɽʅʅʗ ʈʀʅʂʋ ʂɸʈʊʂʆɺʀʍ ʇʈʆɼʋʂʊɯɺ ʋʂʈɸɰʅʀ 

ʈʦʟʚʠʪʦʢ ʨʠʥʢʫ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʟʘʛʘʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ: 

ʧʨʠʩʢʦʨʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʽʛʫ ʛʨʦʰʝʡ, ʙʘʥʢʽʚʩʴʢʦʾ ʢʨʝʜʠʪʥʦʾ ʝʢʩʧʘʥʩʽʾ, 

ʤʦʥʝʪʘʨʥʦʾ ʧʦʣʽʪʠʢʠ ʎʝʥʪʨʦʙʘʥʢʫ ʢʨʘʾʥʠ ʪʦʱʦ. ʉʪʨʘʪʝʛʽʯʥʦʶ ʮʽʣʣʶ ʩʫʯʘʩʥʦʛʦ 

ʧʝʨʽʦʜʫ ʨʦʟʚʠʪʢʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʻ ʨʦʟʚʠʪʦʢ ʾʾ ʧʣʘʪʽʞʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɿʙʽʣʴʰʝʥʥʷ ʤʘʩʰʪʘʙʽʚ ʨʠʥʢʫ ʢʘʨʪʢʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʛʨʦʰʦʚʦʛʦ ʦʙʽʛʫ, ʨʦʟʰʠʨʝʥʥʷ ʩʬʝʨʠ 

ʨʦʟʜʨʽʙʥʠʭ ʙʘʥʢʽʚʩʴʢʠʭ ʧʦʩʣʫʛ, ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʟʘʣʫʯʝʥʥʷ ʢʦʰʪʽʚ ʙʘʥʢʘʤʠ, 

ʧʽʜʚʠʱʝʥʥʷ ʙʘʥʢʽʚʩʴʢʠʭ ʢʨʝʜʠʪʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ.  

ɺ ʋʢʨʘʾʥʽ ʜʦ ʝʤʽʩʽʡʥʠʭ ʧʣʘʪʽʞʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʽʜʥʦʩʷʪʴʩʷ, ʟʦʢʨʝʤʘ, 

ʝʣʝʢʪʨʦʥʥʽ ʧʣʘʪʽʞʥʽ ʟʘʩʦʙʠ, ʧʣʘʪʽʞʥʽ ʢʘʨʪʢʠ ʪʘ ʧʝʨʝʜʧʣʘʯʝʥʽ ʧʣʘʪʽʞʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ. ɽʣʝʢʪʨʦʥʥʠʡ ʧʣʘʪʽʞʥʠʡ ʟʘʩʽʙ (ɽʇɿ) ï ʧʣʘʪʽʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʥʦʩʽʾ, ʱʦ ʤʽʩʪʠʪʴ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʬʦʨʤʽ ʜʘʥʽ, ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʽʥʽʮʽʶʚʘʥʥʷ ʧʣʘʪʽʞʥʦʾ ʦʧʝʨʘʮʽʾ ʪʘ/ʘʙʦ ʟʜʽʡʩʥʝʥʥʷ ʽʥʰʠʭ ʦʧʝʨʘʮʽʡ, 

ʚʠʟʥʘʯʝʥʠʭ ʜʦʛʦʚʦʨʦʤ ʟ ʝʤʽʪʝʥʪʦʤ.  

ʇʣʘʪʽʞʥʘ ʢʘʨʪʢʘ ï ʝʣʝʢʪʨʦʥʥʠʡ ʧʣʘʪʽʞʥʠʡ ʟʘʩʽʙ ʫ ʚʠʛʣʷʜʽ ʧʣʘʩʪʠʢʦʚʦʾ ʯʠ 

ʽʥʰʦʛʦ ʚʠʜʫ ʢʘʨʪʢʠ. ʇʝʨʝʜʧʣʘʯʝʥʠʡ ʧʣʘʪʽʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ï ʧʣʘʪʽʞʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʮʽʡ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʛʨʦʰʠʤʘ [1]. 

ɿʨʫʯʥʠʤ ʽ ʧʦʧʫʣʷʨʥʠʤ ʩʧʦʩʦʙʦʤ ʦʧʣʘʪʠ ʟʘ ʪʦʚʘʨʠ ʽ ʧʦʩʣʫʛʠ ʤʘʡʞʝ ʫ ʚʩʽʭ 

ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʻ ʙʘʥʢʽʚʩʴʢʽ ʧʣʘʪʽʞʥʽ ʢʘʨʪʢʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʾʭ ʫʥʽʚʝʨʩʘʣʴʥʠʤ 

ʭʘʨʘʢʪʝʨʦʤ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧʣʘʪʽʞʥʽ ʢʘʨʪʢʠ ʤʘʶʪʴ ʩʧʽʣʴʥʽ ʦʟʥʘʢʠ, ʷʢʽ ʤʦʞʥʘ 

ʣʝʛʢʦ ʚʧʽʟʥʘʪʠ, ʘ ʩʘʤʝ: ʩʪʘʥʜʘʨʪʥʽ ʨʦʟʤʽʨʠ (85,60 ʤʤ Ĭ 53,98 ʤʤ), ʥʦʤʝʨ ʢʘʨʪʢʠ 

(16 ʮʠʬʨ) ʽ ʪʝʨʤʽʥ ʜʽʾ ʪʘ ʣʦʛʦʪʠʧ ʝʤʽʪʝʥʪʘ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʢʘʨʪʮʽ (Visa, 

Mastercard, American Express ʪʦʱʦ). 

ʈʦʟʨʽʟʥʷʶʪʴ ʨʽʟʥʽ ʢʘʪʝʛʦʨʽʾ ʧʣʘʪʽʞʥʠʭ ʢʘʨʪʦʢ: ʢʨʝʜʠʪʥʽ ʢʘʨʪʢʠ ʟ ʙʦʥʫʩʘʤʠ, ʜʣʷ 

ʧʝʨʝʢʘʟʫ ʙʘʣʘʥʩʫ, ʽʟ  ʟʘʭʠʩʪʦʤ, ʢʘʨʪʢʠ ʧʦʚʝʨʥʝʥʥʷ ʛʦʪʽʚʢʠ, ʜʣʷ ʪʫʨʠʟʤʫ, ʟ 

ʥʫʣʴʦʚʠʤʠ ʚʽʜʩʦʪʢʘʤʠ ʨʽʯʥʠʭ, ʙʽʟʥʝʩ-ʢʘʨʪʢʠ, ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʢʘʨʪʢʠ ʜʣʷ 

ʤʘʛʘʟʠʥʽʚ. ɹʘʥʢʠ ʝʤʽʪʫʶʪʴ ʧʣʘʪʽʞʥʽ ʢʘʨʪʢʠ ʷʢ ʜʝʙʝʪʦʚʽ ʪʘʢ ʽ ʢʨʝʜʠʪʦʚʽ. ʂʨʝʜʠʪʦʚʽ 

ʢʘʨʪʢʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʜʣʷ ʢʣʽʻʥʪʽʚ ʙʘʥʢʫ ʬʘʢʪʠʯʥʦ ʷʢ ʢʨʝʜʠʪʥʽ ʣʽʥʽʾ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʥʠʭ ʢʣʽʻʥʪʠ ʟʜʽʡʩʥʶʶʪʴ ʧʣʘʪʝʞʽ ʚ ʤʝʞʘʭ ʤʽʩʷʯʥʦʛʦ ʢʨʝʜʠʪʥʦʛʦ 

ʣʽʤʽʪʫ. ʂʨʝʜʠʪʥʽ ʢʘʨʪʢʠ ʤʘʶʪʴ ʥʠʟʢʫ ʧʝʨʝʚʘʛ, ʘ ʩʘʤʝ: ʜʦʧʦʤʘʛʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʝʚʽ 

ʩʪʚʦʨʠʪʠ ʥʘʜʽʡʥʫ ʢʨʝʜʠʪʥʫ ʽʩʪʦʨʽʶ, ʥʘʢʦʧʠʯʫʚʘʪʠ ʙʘʣʠ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʟʥʠʞʢʠ ʥʘ 

ʧʝʚʥʽ ʪʦʚʘʨʠ ʽ ʧʦʩʣʫʛʠ ʪʘ ʙʦʥʫʩʠ, ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʣʘʩʥʠʢʫ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʧʝʚʥʠʡ ʯʘʩ ʢʨʝʜʠʪʥʠʤʠ ʢʦʰʪʘʤʠ ʙʝʟʢʦʰʪʦʚʥʦ. ɸʣʝ ʻ ʫ ʢʨʝʜʠʪʥʠʭ ʢʘʨʪʦʢ ʽ 

ʥʝʜʦʣʽʢʠ: ʚʠʩʦʢʽ ʢʦʤʽʩʽʾ ʟʘ ʜʝʷʢʽ ʪʨʘʥʟʘʢʮʽʾ, ʢʦʤʽʩʽʾ ʧʨʠ ʟʥʷʪʪʽ ʛʦʪʽʚʢʠ ʚ 
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ʙʘʥʢʦʤʘʪʘʭ, ʤʦʞʣʠʚʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʦʚʝʨʜʨʘʬʪʫ, ʱʦ ʤʘʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʢʨʝʜʠʪʥʠʡ ʨʝʡʪʠʥʛ ʢʦʨʠʩʪʫʚʘʯʘ, ʥʝ ʤʘʣʽ ʚʽʜʩʦʪʢʠ ʟʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʢʨʝʜʠʪʦʤ ʫ 

ʨʘʟʽ ʡʦʛʦ ʥʝ ʩʚʦʻʯʘʩʥʦʛʦ ʧʦʚʝʨʥʝʥʥʷ. 

ɼʝʙʝʪʦʚʘ ʧʣʘʪʽʞʥʘ ʢʘʨʪʢʘ ʢʦʤʝʨʮʽʡʥʦʛʦ ʙʘʥʢʫ ʜʦʟʚʦʣʠʪʴ ʦʧʣʘʪʠʪʠ ʪʦʚʘʨʠ ʪʘ 

ʧʦʩʣʫʛʠ, ʧʦʢʣʘʩʪʠ ʥʘ ʧʦʪʦʯʥʠʡ ʨʘʭʫʥʦʢ ʽ ʟʥʷʪʠ ʟ ʥʴʦʛʦ  ʛʨʦʰʽ, ʪʦʙʪʦ ʚʦʣʦʜʘʨʽ 

ʜʝʙʝʪʦʚʠʭ ʢʘʨʪʦʢ ʤʦʞʫʪʴ  ʟʥʽʤʘʪʠ ʽ ʚʠʪʨʘʯʘʪʠ ʣʠʰʝ ʪʽ ʢʦʰʪʠ ʷʢʠʤʠ ʚʦʥʠ 

ʚʦʣʦʜʽʶʪʴ.  

ɼʦ ʧʣʶʩʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʝʙʝʪʦʚʠʭ ʢʘʨʪʦʢ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʚʽʜʩʫʪʥʽʩʪʴ 

ʢʦʤʽʩʽʾ ʟʘ ʟʥʷʪʪʷ ʛʦʪʽʚʢʦʚʠʭ ʢʦʰʪʽʚ ʚ ʙʘʥʢʦʤʘʪʘʭ ʽ ʟ ʧʦʪʦʯʥʠʭ ʙʘʥʢʽʚʩʴʢʠʭ 

ʨʘʭʫʥʢʽʚ; ʙʝʟʢʦʰʪʦʚʥʠʡ ʚʠʧʫʩʢ ʙʘʥʢʘʤʠ ʜʝʙʝʪʦʚʠʭ ʢʘʨʪʦʢ; ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʘʪʠ ʧʨʦʮʝʥʪʥʠʡ ʜʦʭʽʜ ʥʘ ʟʘʣʠʰʦʢ; ʟʘʭʠʩʪ ʛʨʦʰʝʡ ʚʽʜ ʰʘʭʨʘʡʩʪʚʘ; 

ʤʦʞʣʠʚʽʩʪʴ ʦʧʣʘʪʠʪʠ ʪʦʚʘʨʠ ʽ ʧʦʩʣʫʛʠ ʚ ʽʥʪʝʨʥʝʪʽ. 

ʅʝʜʦʣʽʢʘʤʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʝʙʝʪʦʚʠʭ ʢʘʨʪʦʢ ʻ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʥʠʭ 

ʢʦʰʪʽʚ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʦʚʝʨʜʨʘʬʪʫ, ʪʦʙʪʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʤʦʞʣʠʚʦ ʣʠʰʝ 

ʚʣʘʩʥʠʤʠ ʢʦʰʪʘʤʠ; ʙʽʣʴʰ ʥʠʟʴʢʠʡ ʟʘʭʠʩʪ ʚʽʜ ʰʘʭʨʘʡʩʪʚʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ 

ʢʨʝʜʠʪʥʠʤʠ ʢʘʨʪʢʘʤʠ. 

ʌʽʥʘʥʩʦʚʽ ʫʩʪʘʥʦʚʠ, ʥʘʧʨʠʢʣʘʜ Visa, ʪʘʢʦʞ ʝʤʽʪʫʶʪʴ ʧʝʨʝʜʧʣʘʯʝʥʽ ʢʘʨʪʢʠ, ʷʢʽ 

ʧʦʜʽʙʥʦ ʜʦ ʜʝʙʝʪʦʚʠʭ ʢʘʨʪʦʢ ʤʽʩʪʷʪʴ ʜʝʧʦʟʠʪʠ ʢʦʰʪʽʚ ʢʣʽʻʥʪʽʚ, ʷʢʠʤʠ ʤʦʞʥʘ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʟʘʜʣʷ ʧʦʢʫʧʦʢ ʯʠ ʧʣʘʪʝʞʽʚ. ʄʽʞ ʜʝʙʝʪʦʚʦʶ ʽ ʧʝʨʝʜʧʣʘʯʝʥʦʶ 

ʢʘʨʪʢʘʤʠ ʻ ʦʩʥʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ï ʢʦʣʠ ʢʦʰʪʠ ʧʝʨʝʜʧʣʘʯʝʥʦʾ ʢʘʨʪʢʠ ʙʫʜʫʪʴ 

ʚʠʪʨʘʯʝʥʽ ʥʝʶ ʚʞʝ ʥʝ ʤʦʞʥʘ ʙʫʜʝ ʢʦʨʠʩʪʫʚʘʪʠʩʷ, ʧʦʢʠ ʢʣʽʻʥʪ ʾʾ ʥʝ ʧʦʧʦʚʥʠʪʴ.  

ɸ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʝʙʝʪʦʚʦʾ ʢʘʨʪʢʠ, ʟʘ ʧʦʧʝʨʝʜʥʴʦʶ ʟʛʦʜʦʶ ʟ ʙʘʥʢʦʤ, ʢʣʽʻʥʪ 

ʤʦʞʝ ʚʠʪʨʘʯʘʪʠ ʢʦʰʪʠ ʽ ʜʘʣʽ, ʘʣʝ ʚ ʤʝʞʘʭ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʣʽʤʽʪʫ ʪʘ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʤʽʩʽʾ ʪʘ ʚʽʜʩʦʪʢʽʚ. ʉʫʪʪʻʚʠʤ ʥʝʜʦʣʽʢʦʤ ʧʝʨʝʜʧʣʘʯʝʥʦʾ ʢʘʨʪʢʠ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʥʝ ʧʨʠʡʥʷʪʪʷ ʧʝʚʥʠʤʠ ʪʦʨʛʽʚʝʣʴʥʠʤʠ ʫʩʪʘʥʦʚʘʤʠ, ʘ ʪʘʢʦʞ ʢʦʤʽʩʽʷ 

ʟʘ ʦʧʝʨʘʮʽʾ ï ʧʦʢʫʧʢʘ, ʟʥʷʪʪʷ ʛʦʪʽʚʢʠ ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷ ʪʦʱʦ. ʉʝʨʝʜ ʧʨʝʚʘʛ 

ʧʝʨʝʜʧʣʘʯʝʥʦʾ ʢʘʨʪʢʠ ʻ ʪʝ, ʱʦ ʥʝ ʧʦʪʨʽʙʥʦ ʚʽʜʢʨʠʚʘʪʠ ʙʘʥʢʽʚʩʴʢʠʡ ʨʘʭʫʥʦʢ, 

ʤʦʞʥʘ ʧʦʩʪʽʡʥʦ ʧʦʧʦʚʥʶʚʘʪʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʰʪʠ, ʦʚʝʨʜʨʘʬʪ ʘʙʦ ʙʦʨʛʦʚʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝ ʤʦʞʣʠʚʝ. 

ʇʦʜʘʨʫʥʢʦʚʽ ʢʘʨʪʢʠ ʪʝʞ ʧʦʪʨʽʙʥʦ ʟʘʚʘʥʪʘʞʠʪʠ ʢʦʰʪʘʤʠ, ʷʢ ʽ ʧʝʨʝʜʧʣʘʯʝʥʽ, ʟ 

ʨʽʟʥʠʮʝʶ, ʱʦ ʢʦʣʠ ʛʨʦʰʽ ʚʠʪʨʘʯʝʥʽ ʾʾ ʥʝ ʤʦʞʥʘ ʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʘʪʠ ʽ ʥʝ ʤʦʞʥʘ 

ʧʝʨʝʟʘʚʘʥʪʘʞʠʪʠ. ɼʦ ʧʝʨʝʚʘʛ ʧʦʜʘʨʫʥʢʦʚʠʭ ʢʘʨʪʦʢ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

ʢʦʥʪʨʦʣʴʦʚʘʥʽʩʪʴ ʽ ʙʝʟʧʝʯʥʽʩʪʴ ʚʠʪʨʘʪ. ʄʽʥʫʩʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʘʨʫʥʢʦʚʠʭ 

ʢʘʨʪʦʢ ʻ ʢʦʤʽʩʽʷ ʟʘ ʚʠʜʘʯʫ, ʦʙʤʝʞʝʥʠʡ ʜʽʘʧʘʟʦʥ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʘ ʢʦʨʦʪʢʠʡ 

ʪʝʨʤʽʥ ʜʽʾ, ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʫʤʦʚ ʧʨʦʜʘʚʮʷ ʮʠʭ ʢʘʨʪʦʢ ʽ ʡʦʛʦ ʢʦʤʽʩʽʷ. 

ʉʫʯʘʩʥʦʶ ʦʟʥʘʢʦʶ ʨʠʥʢʫ ʢʘʨʪʢʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʻ ʚʠʧʫʩʢ ʚʽʨʪʫʘʣʴʥʠʭ ʢʘʨʪʦʢ, 

ʱʦ ʩʫʪʪʻʚʦ ʟʜʝʰʝʚʣʶʻ ʽ ʩʧʨʦʱʫʻ ʢʘʨʪʢʦʚʠʡ ʚʠʧʫʩʢ. ʋ ʚʽʨʪʫʘʣʴʥʦʾ ʢʘʨʪʢʠ ʪʘʢʦʞ 

ʽʩʥʫʻ ʩʪʘʥʜʘʨʪʥʠʡ ʢʘʨʪʢʦʚʠʡ ʥʘʙʽʨ ʜʘʥʠʭ: ʢʦʜ CVV, ʪʝʨʤʽʥ ʜʽʾ, 16-ʟʥʘʯʥʠʡ ʥʦʤʝʨ 

ʢʘʨʪʢʠ, ʘʣʝ ʥʝʤʘʻ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʥʦʩʽʷ ï ʧʣʘʩʪʠʢʘ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʚʽʨʪʫʘʣʴʥʠʭ 

ʢʘʨʪʦʢ ʥʘʣʝʞʘʪʴ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʘʛʘʟʠʥʘʭ ʣʠʰʝ ʯʝʨʝʟ ʮʠʬʨʦʚʠʡ ʛʘʤʘʥʝʮʴ, ʾʭ 

ʪʠʤʯʘʩʦʚʽʩʪʴ, ʚʽʨʪʫʘʣʴʥʽ ʢʘʨʪʢʠ ʥʝ ʻ ʟʨʫʯʥʠʤ ʚʘʨʽʘʥʪʦʤ ʜʣʷ ʨʝʛʫʣʷʨʥʠʭ 

ʧʣʘʪʝʞʽʚ. ɼʦ ʧʝʨʝʚʘʛ ʚʽʨʪʫʘʣʴʥʠʭ ʢʘʨʪʦʢ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʦʢʨʘʱʝʥʫ ʙʝʟʧʝʢʫ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ, ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʚʠʜʘʯʽ, ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʪʠ 

ʜʦ ʮʠʬʨʦʚʦʛʦ ʛʘʤʘʥʮʷ (Apple Pay ʘʙʦ Google Pay). 
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ʂʽʣʴʢʽʩʪʴ ʙʝʟʛʦʪʽʚʢʦʚʠʭ ʪʘ ʛʦʪʽʚʢʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟ ʧʣʘʪʽʞʥʠʤʠ ʢʘʨʪʢʘʤʠ ʫ 

ʩʚʽʪʽ ʪʘ ʚ ʋʢʨʘʾʥʽ  ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ. ʊʘʢ ʫ ʧʝʨʰʦʤʫ ʧʽʚʨʽʯʯʽ 2022 ʨ. ʢʽʣʴʢʽʩʪʴ 

ʙʝʟʛʦʪʽʚʢʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʪʽʞʥʠʭ ʢʘʨʪʦʢ ʚ ʋʢʨʘʾʥʽ 

ʩʪʘʥʦʚʠʣʘ 637 ʤʣʥ., ʘ ʾʭ ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ï 573,7 ʤʣʨʜ.  

ʆʜʥʘʢ ʩʪʘʪʠʩʪʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʽʞʥʠʭ ʢʘʨʪʦʢ ʫ ʨʦʟʨʘʭʫʥʢʘʭ ʪʘ ʝʤʽʩʽʷ 

ʨʽʟʥʠʭ ʧʣʘʪʽʞʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʚʽʡʥʠ, 

ʦʢʫʧʘʮʽʾ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʨʫʡʥʘʮʽʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʤʽʛʨʘʮʽʾ 

ʥʘʩʝʣʝʥʥʷ. ʊʘʢ ʫ ʧʝʨʰʦʤʫ ʧʽʚʨʽʯʯʽ 2022 ʨʦʢʫ ʢʽʣʴʢʽʩʪʴ ʪʦʨʛʦʚʝʣʴʥʠʭ POS-

ʪʝʨʤʽʥʘʣʽʚ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 13,7%, ʢʽʣʴʢʽʩʪʴ ʧʫʥʢʪʽʚ ʧʨʦʜʘʞʫ, ʜʝ ʧʨʠʡʤʘʶʪʴ 

ʧʣʘʪʽʞʥʽ ʢʘʨʪʢʠ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 13%, ʘ ʢʽʣʴʢʽʩʪʴ ʙʘʥʢʦʤʘʪʽʚ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 16,6 

%. ɿʘ ʮʝʡ ʧʝʨʽʦʜ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʧʦʥʘʜ 582 ʤʣʥ. ʦʧʝʨʘʮʽʡ ʟ ʧʣʘʪʽʞʥʠʤʠ ʢʘʨʪʢʘʤʠ 

ʥʘ ʩʫʤʫ ʙʣʠʟʴʢʦ 502,4 ʤʣʨʜ. ʛʨʥ., ʱʦ ʥʘ 7,5% ʤʝʥʰʝ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʩʽʯʥʝʤ 2022 

ʨʦʢʫ. ʏʘʩʪʢʘ ʙʝʟʛʦʪʽʚʢʦʚʠʭ ʦʧʝʨʘʮʽʡ ʫ ʧʝʨʰʦʤʫ ʧʽʚʨʽʯʯʽ 2022 ʨʦʢʫ ʩʢʣʘʣʘ ʤʘʡʞʝ 

69% ʪʦʜʽ ʢʦʣʠ ʥʘ ʧʦʯʘʪʢʫ 2022 ʨʦʢʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʷʛʘʚ ʟʥʘʯʝʥʥʷ ï 63% [2].  

ɿʘ ʧʝʨʰʝ ʧʽʚʨʽʯʯʷ 2022 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʧʫʱʝʥʠʭ 

ʧʣʘʪʽʞʥʠʭ ʢʘʨʪʦʢ ʜʦʩʷʛʘʣʘ 103,6 ʤʣʥ. ʰʪ., ʱʦ ʥʘ 13% ʙʽʣʴʰʝ ʥʽʞ ʫ ʩʽʯʥʽ 2022 

ʨʦʢʫ. ɸʣʝ ʟʘ ʮʝʡ ʞʝ ʧʝʨʽʦʜ 2022 ʨʦʢʫ ʚʽʜʙʫʣʦʩʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʘʨʪʦʢ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʚʠʜʘʪʢʦʚʠʭ ʦʧʝʨʘʮʽʡ - ʾʭ ʢʽʣʴʢʽʩʪʴ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 11% ʽ ʜʦʩʷʛʣʘ 

ʟʥʘʯʝʥʥʷ ï 348,2 ʤʣʥ. ʰʪ., ʫ ʩʽʯʥʽ 2022 ʨʦʢʫ ʾʭ ʯʠʩʝʣʴʥʽʩʪʴ ʩʢʣʘʜʘʣʘ 402,8 ʤʣʥ. 

ʰʪ. ɸʢʪʠʚʥʽ ʧʣʘʪʽʞʥʽ ʢʘʨʪʢʠ ʜʦʩʷʛʣʠ ʨʽʚʥʷ - 42,8 ʤʣʥ. ʰʪ., ʱʦ ʥʘ 11 % ʤʝʥʰʝ ʟʘ 

ʧʦʯʘʪʦʢ 2022 ʨʦʢʫ.  

ʏʠʩʝʣʴʥʽʩʪʴ ʙʝʟʢʦʥʪʘʢʪʥʠʭ ʧʣʘʪʽʞʥʠʭ ʢʘʨʪʦʢ ʪʘʢʦʞ ʟʥʠʟʠʣʠʩʷ ʥʘ 6% ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʯʘʪʢʦʤ 2022 ʨʦʢʫ ʽ ʜʦʩʷʛʣʘ ʢʽʣʴʢʦʩʪʽ ï19 ʤʣʥ. ʰʪ. ʂʦʞʥʘ ʰʦʩʪʘ 

ʘʢʪʠʚʥʘ ʧʣʘʪʽʞʥʘ ʢʘʨʪʢʘ ʚ ʋʢʨʘʾʥʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʪʦʢʝʥʽʟʦʚʘʥʘ, ʚ ʦʙʦʨʦʪʽ 

ʾʭ ʥʘʣʽʯʫʻʪʴʩʷ  6,7 ʤʣʥ. ʰʪ, ʘʣʝ ʰʽʩʪʴ ʤʽʩʷʮʽʚ 2022 ʨʦʢʫ ʯʠʩʝʣʴʥʽʩʪʴ ʾʭ ʟʥʠʟʠʣʘʩʷ 

ʥʘ 15% [2].  

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʥʝʛʘʪʠʚʥʽ ʜʝʤʦʛʨʘʬʽʯʥʽ ʟʤʽʥʠ ʦʩʪʘʥʥʴʦʛʦ ʧʝʨʽʦʜʫ, ʱʦ 

ʚʠʢʣʠʢʘʥʽ ʤʽʛʨʘʮʽʻʶ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ, ʦʙʩʷʛʠ ʙʝʟʛʦʪʽʚʢʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʟʨʦʩʪʘʶʪʴ, ʘ ʧʦʧʫʣʷʨʥʽʩʪʴ ʧʣʘʪʽʞʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʩʦʢʦʶ ʽ 

ʟʘʪʨʝʙʫʚʘʥʦʶ. ɿʫʧʠʥʠʪʠ ʤʘʩʦʚʠʡ ʧʝʨʝʭʽʜ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʦʟʨʘʭʫʥʢʘʭ 

ʧʣʘʪʽʞʥʽ ʙʘʥʢʽʚʩʴʢʽ ʢʘʨʪʢʠ ʥʝ ʤʦʞʣʠʚʦ, ʪʦʤʫ ʱʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ 

ʩʫʯʘʩʥʠʤ ʨʝʘʣʽʷʤ ʪʘ ʩʫʯʘʩʥʽʡ ʰʚʠʜʢʦʩʪʽ ʛʨʦʰʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʊʘʢʽ ʨʦʟʨʘʭʫʥʢʠ 

ʻ ʟʨʫʯʥʠʤʠ, ʰʚʠʜʢʠʤʠ, ʙʝʟʧʝʯʥʠʤʠ, ʧʨʦʟʦʨʠʤʠ ʜʣʷ ʬʽʩʢʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʪʦʤʫ 

ʤʘʡʙʫʪʥʻ ʨʠʥʢʫ ʟʘ ʥʠʤʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ɹʘʟʠʣʶʢ ɸ.ɺ., 

ʜ.ʝ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʶʯʘ ʢʘʬʝʜʨʠ ʬʽʥʘʥʩʽʚ, ʦʙʣʽʢʫ ʽ ʘʫʜʠʪʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɸʥʪʦʥʝʥʢʦ ʅ.ɺ., 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʬʽʥʘʥʩʽʚ, ʦʙʣʽʢʫ ʽ ʘʫʜʠʪʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʇʃʀɺ ʎʀʌʈʆɺʀʍ ʊʈɸʅʉʌʆʈʄɸʎɯʁ ʅɸ ɹɯɿʅɽʉ-ʄʆɼɽʃɯ 

ʉʋʏɸʉʅʀʍ ʇɯɼʇʈʀɭʄʉʊɺ 

ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʙʽʟʥʝʩʫ, ʱʦ ʟʘʩʪʦʩʦʚʫʻ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʚʩʽʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ ʫʩʧʽʰʥʦ ʚʠʞʠʚʘʪʠ ʚ ʩʫʯʘʩʥʽʡ 

ʝʢʦʥʦʤʽʮʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʫʧʝʨʥʠʮʪʚʦʤ ʤʽʞ ʩʫʙôʻʢʪʘʤʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ 

ʚ ʧʨʦʮʝʩʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʽ ʟʙʫʪʫ ʪʦʚʘʨʽʚ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʚʽʪʦʚʘ ʝʢʦʥʦʤʽʢʘ 

ʩʫʪʪʻʚʦ ʟʤʽʥʠʣʘʩʷ ʯʝʨʝʟ ʨʦʟʚʠʪʦʢ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʙʽʟʥʝʩʽ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʢʦʤʧʘʥʽʷʤ ʟ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʢʨʘʾʥʠ 

ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʛʣʠʙʦʢʫ ʩʧʝʮʽʘʣʽʟʘʮʽʶ, ʷʢʘ ʚʧʣʠʚʘʻ ʥʘ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ 

ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ ʽ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʜʦ ʨʠʥʢʽʚ ʟʙʫʪʫ ʧʨʦʜʫʢʮʽʾ ʚ ʢʨʘʾʥʘʭ G7 ʪʘ ɭʉ. 

ɼʦʩʣʽʜʞʝʥʥʶ ʧʠʪʘʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ ʚ ʝʢʦʥʦʤʽʮʽ 

ʧʨʠʩʚʷʯʝʥʽ ʧʨʘʮʽ ʙʘʛʘʪʴʦʭ ʟʘʨʫʙʽʞʥʠʭ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʪʘʢʽ 

ʚʯʝʥʽ, ʷʢ ʄ. ʂʝʥʥʽ, ɼʞ. ʎʠʩʤʘʥ [1], ʉ. ʏʫʜʘʨʽ [2], ʈ. ʄʽʟʝʥ, ɺ. ɼʦʨʥ [3], ʘ ʪʘʢʦʞ 

ʝʢʩʧʝʨʪʠ ʤʽʞʥʘʨʦʜʥʦʾ ʆʨʛʘʥʽʟʘʮʽʾ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʘ ʨʦʟʚʠʪʢʫ [4]. 

ɺʧʣʠʚ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ ʚʩʝʙʽʯʥʦ ʨʦʟʛʣʷʥʫʪʦ ʚ 

ʜʦʩʣʽʜʞʝʥʥʽ ɻ. ʄʶʣʣʝʨ-ʉʪʽʚʝʥʩʘ [5], ʘ ʚ ʨʦʙʦʪʽ ɻ. ɹʦʫʤʘʥʘ [6] ʫʟʘʛʘʣʴʥʝʥʦ 

ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʤʝʥʝʜʞʝʨʽʚ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʧʨʦʮʝʩʽ 

ʫʧʨʘʚʣʽʥʥʷ ʩʫʙôʻʢʪʦʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ɽʪʘʧʠ ʽ ʩʧʝʮʠʬʽʢʘ ʮʠʬʨʦʚʽʟʘʮʽʾ 

ʝʢʦʥʦʤʽʢʠ ʪʘ ʨʷʜʫ ʛʘʣʫʟʝʡ ʚʠʨʦʙʥʠʮʪʚʘ ʟʥʘʡʰʣʠ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʨʦʙʦʪʘʭ 

ʪʘʢʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʫʯʝʥʠʭ, ʷʢ ɺ.ɻ. ɹʦʜʨʦʚ, ɺ. ɸʧʘʣʴʢʦʚʘ, ɻ. ʏʤʝʨʫʢ [7]. ʇʨʦʪʝ ʟ 

ʧʦʷʚʦʶ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʮʝʩ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʝʢʦʥʦʤʽʢʠ 

ʩʪʠʤʫʣʶʻ ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʮʠʬʨʦʚʠʭ ʨʽʰʝʥʴ, ʱʦ ʡ ʟʫʤʦʚʣʶʻ ʥʘʜʟʚʠʯʘʡʥʫ 

ʚʘʞʣʠʚʽʩʪʴ ʪʘ ʧʽʜʚʠʱʝʥʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʝʢʦʥʦʤʽʢʠ ʥʘ 

ʙʽʟʥʝʩ-ʤʦʜʝʣʽ ʢʦʤʧʘʥʽʡ.  

ʂʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʢʦʤʧʘʥʽʡ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʠʤʠ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥʠʡ ʚʧʣʠʚ ʥʘ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ʅʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʧʝʨʝʚʘʛʠ ʚ 

ʙʽʟʥʝʩʽ ʟʤʦʞʝ ʦʪʨʠʤʘʪʠ ʪʘ ʢʦʤʧʘʥʽʷ, ʷʢʘ ʟʤʦʞʝ ʧʝʨʰʦʶ ʫʚʽʡʪʠ ʜʦ ʩʬʝʨʠ ʩʫʯʘʩʥʠʭ 

ʮʠʬʨʦʚʠʭ ʽʥʥʦʚʘʮʽʡ.  

ɻʣʦʙʘʣʴʥʘ ʮʠʬʨʦʚʽʟʘʮʽʷ ʙʽʟʥʝʩʫ ʜʦʟʚʦʣʷʻ ʢʦʤʧʘʥʽʷʤ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʙʝʟʣʽʯʯʶ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʚ'ʷʟʢʫ, ʦʪʨʠʤʫʚʘʪʠ ʥʝʦʙʤʝʞʝʥʠʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʩʚʦʾʭ ʢʣʽʻʥʪʽʚ. ʑʦʙ ʚʽʜʧʦʚʽʜʘʪʠ ʫʤʦʚʘʤ ʤʽʥʣʠʚʦʩʪʽ ʡ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʩʝʨʝʜʦʚʠʱʘ ʢʦʤʧʘʥʽʾ ʧʦʚʠʥʥʽ ʢʦʨʠʛʫʚʘʪʠ ʩʚʦʾ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ ʪʘ ʢʨʠʪʝʨʽʾ 

ʚʠʟʥʘʯʝʥʥʷ ʙʽʟʥʝʩ-ʧʦʢʘʟʥʠʢʽʚ. ʆʜʥʘʢ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʢʦʨʝʢʪʠʚ ʥʝʜʦʩʪʘʪʥʴʦ: 

ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʦʟʘ ʤʝʞʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʠʩʥʫʪʴ ʥʘ ʥʴʦʛʦ 
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ʥʘʜʪʦ ʩʠʣʴʥʦ ʽ ʻʜʠʥʠʤ ʧʨʘʚʠʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʻ ʮʠʬʨʦʚʽʟʘʮʽʷ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ, ʪʦʙʪʦ 

ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʩʧʦʩʦʙʫ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ ʻ 

ʩʧʦʩʦʙʦʤ ʨʝʘʛʫʚʘʥʥʷ ʢʦʤʧʘʥʽʾ ʥʘ ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ, ʾʭ ʩʪʚʦʨʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ 

ʬʦʨʤʫʚʘʥʥʷ ʢʘʥʘʣʽʚ ʟʙʫʪʫ, ʷʢʠʤʠ ʩʧʦʞʠʚʘʯ ʦʪʨʠʤʫʻ ʧʨʦʜʫʢʮʽʶ, ʪʦʚʘʨʠ ʪʘ 

ʧʦʩʣʫʛʠ. ɺʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʝʛʤʝʥʪʫ ʨʠʥʢʫ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ 

ʢʣʽʻʥʪʽʚ ʪʘ ʽʥʰʠʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʦʩʽʙ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʙʦʨʫ ʢʨʘʱʠʭ 

ʮʠʬʨʦʚʠʭ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʘʣʽʟʘʮʽʶ ʩʪʨʘʪʝʛʽʾ. 

ʋ ʚʧʨʦʚʘʜʞʝʥʥʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʥʘʣʽʟʫ ʧʨʦʚʽʜʥʦʾ 

ʤʽʞʥʘʨʦʜʥʦʾ ʢʦʤʧʘʥʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʢʦʥʩʘʣʪʠʥʛ Boston 

Consulting Group, ʧʝʨʰʽ ʤʽʩʮʷ ʟʘʡʤʘʶʪʴ ʪʘʢʽ ʩʝʢʪʦʨʠ ʝʢʦʥʦʤʽʢʠ, ʷʢ: B2C 

(ʙʽʟʥʝʩʠ, ʱʦ ʧʨʦʜʘʶʪʴ ʪʦʚʘʨʠ ʪʘ ʧʦʩʣʫʛʠ ʢʣʽʻʥʪʘʤ ʜʣʷ ʦʩʦʙʠʩʪʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ), 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʙʘʥʢʽʚ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ, ʨʦʟʜʨʽʙʥʘ ʪʦʨʛʽʚʣʷ, ʩʪʨʘʭʫʚʘʥʥʷ, 

ʧʦʩʣʫʛʠ ʤʝʜʽʘʧʨʦʩʪʦʨʫ [8].  

ɿʘ ʜʘʥʠʤʠ McKinsey [9], ʥʘ ʧʦʯʘʪʢʫ 2020 ʨ. ʮʠʬʨʦʚʫ ʧʣʘʪʬʦʨʤʫ ʨʦʟʚʠʪʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʽʤ ʽʟ ʜʚʘʥʘʜʮʷʪʠ ʥʘʡʙʽʣʴʰʠʭ ʢʦʤʧʘʥʽʡ ʩʚʽʪʫ. ʎʝ ʟʘʩʥʦʚʘʥʽ ʚ 

ʂʠʪʘʾ ʢʦʤʧʘʥʽʾ Alibaba, Tencent, ʘ ʪʘʢʦʞ ʢʦʤʧʘʥʽʾ ʉʐɸ ʟ ʥʘʡʚʠʱʦʶ ʨʠʥʢʦʚʦʶ 

ʢʘʧʽʪʘʣʽʟʘʮʽʻʶ ï Facebook, Microsoft, Apple, Amazon, Google. 

ɸʢʪʫʘʣʴʥʠʤ ʪʨʝʥʜʦʤ ʮʠʬʨʦʚʽʟʘʮʽʾ ʝʢʦʥʦʤʽʢʠ ʻ ʨʦʟʚʠʪʦʢ ʩʬʝʨʠ ʚʽʜʢʨʠʪʠʭ 

ʜʘʥʠʭ (open data), ʷʢʘ ʚʪʽʣʝʥʘ ʫ ʬʽʥʘʥʩʦʚʦʤʫ ʩʝʢʪʦʨʫ ʯʝʨʝʟ ʩʠʩʪʝʤʫ Open 

Banking. ɿʘʟʥʘʯʝʥʘ ʦʧʮʽʷ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʣʦʛʽʩʪʠʯʥʦʛʦ ʩʝʨʚʽʩʫ ʰʣʷʭʦʤ ʥʘʜʘʥʥʷ 

ʢʣʽʻʥʪʘʤ ʜʦʟʚʦʣʫ ʥʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʨʽʟʥʠʤʠ ʩʝʨʚʽʩʘʤʠ ʪʘ ʜʦʜʘʪʢʘʤʠ. ʅʦʚʽ ʙʽʟʥʝʩ-

ʤʦʜʝʣʽ ʧʨʠʰʚʠʜʰʫʶʪʴ ʟʘʧʫʩʢ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʥʘ ʨʠʥʦʢ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʧʝʨʝʜʦʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʪʝʨʘʮʽʡʥʦʤʫ ʧʽʜʭʦʜʫ ʜʦ ʦʥʦʚʣʝʥʴ ʪʘ 

ʧʦʢʨʘʱʝʥʴ. ʂʦʤʧʘʥʽʷ Google ʟʘʧʫʩʢʘʻ ʥʦʚʽ ʦʧʮʽʾ ʪʘ ʦʧʝʨʘʪʠʚʥʦ ʟʥʠʱʫʻ ʙʫʜʴ-ʷʢʫ 

ʦʩʦʙʠʩʪʫ ʽʥʬʦʨʤʘʮʽʶ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʘ ʢʦʤʧʘʥʽʷ Apple 

ʪʫʨʙʫʻʪʴʩʷ ʧʨʦ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʜʘʥʠʭ ʩʚʦʾʭ ʢʣʽʻʥʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʪʝʭʥʦʣʦʛʽʶ Face ID, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʽʥʥʦʚʘʮʽʡʥʠʡ ʩʧʦʩʽʙ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ 

ʢʦʨʠʩʪʫʚʘʯʘ ʰʣʷʭʦʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ ʧʨʠʚʝʣʦ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʪʘʢʠʭ ʚʠʜʽʚ 

ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ, ʷʢ: 

ï ʙʽʟʥʝʩ-ʤʦʜʝʣʽ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʥʘʙʽʨ ʜʽʶʯʠʭ ʚʘʨʽʘʥʪʽʚ 

ʤʦʥʝʪʠʟʘʮʽʾ ʧʨʠʚʘʪʥʠʭ ʜʘʥʠʭ ʢʣʽʻʥʪʽʚ, ʢʦʣʠ ʨʷʜ ʙʝʟʢʦʰʪʦʚʥʠʭ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ 

ʩʝʨʚʽʩʽʚ ʜʝʣʝʛʫʶʪʴ ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ ʢʣʽʻʥʪʽʚ ʥʘ ʽʥʰʽ ʩʧʦʞʠʚʘʮʴʢʽ ʩʝʛʤʝʥʪʠ. 

ʄʦʥʝʪʠʟʘʮʽʷ ʧʣʘʪʬʦʨʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʦʥʘ ʜʘʻ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ 

ʬʽʥʘʥʩʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ʯʝʨʝʟ ʡʦʛʦ ʨʦʟʧʦʜʽʣʝʥʥʷ;  

ï ʮʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʧʨʷʤʫ ʚʟʘʻʤʦʜʽʶ ʫʯʘʩʥʠʢʽʚ; 

ï ʩʝʨʚʽʩʥʽ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʫʜʴ-ʷʢʽ ʨʝʩʫʨʩʠ; 

ï ʙʽʟʥʝʩ-ʤʦʜʝʣʽ, ʦʩʥʦʚʦʶ ʷʢʠʭ ʻ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʜʣʷ ʢʣʽʻʥʪʘ; 

ï ʢʨʘʫʜʩʦʨʩʠʥʛʦʚʽ ʤʦʜʝʣʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʣʫʯʝʥʽ ʟʦʚʥʽʰʥʽ ʨʝʩʫʨʩʠ, ʽ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ 

ʫʯʘʩʥʠʢʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʧʦʰʫʢ ʝʬʝʢʪʠʚʥʠʭ 

ʩʧʦʩʦʙʽʚ ʜʽʘʣʦʛʫ ʤʽʞ ʩʦʙʦʶ. ʇʝʨʝʚʘʛʘ ʢʨʘʫʜʩʦʨʩʠʥʛʫ ʧʦʣʷʛʘʻ ʚ ʝʬʝʢʪʽ ʩʠʥʝʨʛʽʾ, 

ʢʦʣʠ ʟʥʘʥʥʷ ʪʘ ʟʫʩʠʣʣʷ ʩʧʽʣʴʥʦʪʠ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʢʦʞʥʦʾ 

ʦʢʨʝʤʦʾ ʣʶʜʠʥʠ [10]. 
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ʉʴʦʛʦʜʥʽ ʫ ʩʚʽʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʩʰʪʘʙʥʘ ʮʠʬʨʦʚʽʟʘʮʽʷ ʫʩʽʭ ʩʬʝʨ ʝʢʦʥʦʤʽʢʠ. 

ʇʨʦʪʝ ʚ ʫʤʦʚʘʭ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʋʢʨʘʾʥʘ ʥʝ ʚ ʟʤʦʟʽ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ 

ʟʘʧʨʦʚʘʜʠʪʠ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʝ ʽ ʩʫʪʪʻʚʦ ʚʽʜʩʪʘʻ ʚ ʮʠʭ 

ʧʠʪʘʥʥʷʭ ʚʽʜ ʩʚʦʾʭ ʟʘʭʽʜʥʠʭ ʧʘʨʪʥʝʨʽʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʜʝʥʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʝʢʦʥʦʤʽʢʠ ʩʪʠʤʫʣʶʻ 

ʨʦʟʨʦʙʢʫ ʮʠʬʨʦʚʠʭ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʧʦʰʫʢʫ 

ʽ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʩʣʫʛʫʶʪʴ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʻ ʟʘʧʦʨʫʢʦʶ ʨʘʜʠʢʘʣʴʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʝʢʦʥʦʤʽʢʠ. ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʶʻ ʢʦʞʥʫ 

ʛʘʣʫʟʴ ʝʢʦʥʦʤʽʢʠ, ʩʪʠʤʫʣʶʶʯʠ ʧʦʧʠʪ ʥʘ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʚʩʽʭ ʩʬʝʨʘʭ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʉʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʠʭ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ ʫ ʩʚʽʪʦʚʽʡ 

ʝʢʦʥʦʤʽʮʽ ʤʘʻ ʙʝʟʫʤʦʚʥʠʡ ʚʧʣʠʚ ʥʘ ʮʠʬʨʦʚʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʙʽʟʥʝʩʫ ʚ ʋʢʨʘʾʥʽ. 

ʂʦʤʧʝʪʝʥʪʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ ʚ ʧʨʦʮʝʩʽ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʝʢʦʥʦʤʽʢʠ ʩʧʨʠʷʪʠʤʝ ʟʨʦʩʪʘʥʥʶ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ ʋʢʨʘʾʥʠ ʥʘ 

ʩʚʽʪʦʚʠʭ ʨʠʥʢʘʭ ʽ ʩʪʘʥʝ ʙʝʟʫʤʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʩʦʮʽʘʣʽʟʘʮʽʾ ʝʢʦʥʦʤʽʢʠ ʜʝʨʞʘʚʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Kenney Martin, Zysman John. The Rise of the Platform Economy. Issues in 

Science and Technology, 2016. 32 (3). 

2. Choudary S. The architecture of digital labour platforms: Policy 

recommendations on platform design for worker well-being. Geneva: International 

Labour Office, 2018. URL: https://www.ilo.org/wcmsp5/groups/public/---dgreports/--

-cabinet/documents/publication/wcms_630603.pdf 

3. Van Doorn N. Platform labor: On the gendered and racialized exploitation of low-

income service work in the óon-demandô economy, in Information. Communication & 

Society, 2017. Vol. 20/ .̄ 6. URL: http://www.tandfonline.com/ 

doi/abs/10.1080/1369118X.2017.1294194 

4. OECD. Going Digital: Shaping Policies, Improving Lives, OECD Publishing, 

Paris, 2019. URL: https://doi.org/10.1787/9789264312012-en 

5. Muller-Stevens G., Zimmerman A., Linz K. Radical business model change: 

Adaptation and survival in a competitive environment. Publisher: Kogan Page, 2017. 

6. Harry Bouwman, Shahrokh Nikou, Francisco J. Molina-Castillo, Mark de Reuver  

The impact of digitalization on business models. Digital Policy, Regulation and 

Governance, 2018. DOI: 10.1108/DPRG-07-2017-0039 

7. ʏʤʝʨʫʢ ɻ. ʆʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɽʢʦʥʦʤʽʯʥʽ 

ʥʘʫʢʠ. ʉʝʨʽʷ çʆʙʣʽʢ ʽ ʬʽʥʘʥʩʠè, 2016. ˉ12. ʉ. 170-178. 

8. ɹʘʥʢʝ ɹ. ɸʥʘʣʽʪʠʯʥʠʡ ʟʚʽʪ BGG. Vlast.kz. URL: 

https://vlast.kz/korporation/24539-cidrovizacia-biznesa.html 

9. McKinsey Quarerly. A quick briefing in five - or a fifty-minute deeper dive.. 

URL: https://www.mckinsey.com/business-functions/mckinsey-digital/our-insights/ 

five-fifty - platform-plays 

10. ʂʘʩʠʯ ɸ.ʆ., ʈʘʬʘʣʴʩʴʢʘ ɯ.ɺ. ɹʽʟʥʝʩ-ʤʦʜʝʣʽ ʩʫʯʘʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ: ʧʦʥʷʪʪʷ, 

ʚʠʜʠ, ʟʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ. ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʽ ʝʢʦʥʦʤʽʯʥʽ ʩʪʫʜʽʾ, 2019.ˉ37. ʉ.86-92  

https://www.ilo.org/wcmsp5/groups/public/---dgreports/---cabinet/documents/publication/wcms_630603.pdf
https://www.ilo.org/wcmsp5/groups/public/---dgreports/---cabinet/documents/publication/wcms_630603.pdf
http://www.tandfonline.com/%20doi/abs/10.1080/1369118X.2017.1294194
http://www.tandfonline.com/%20doi/abs/10.1080/1369118X.2017.1294194
https://doi.org/10.1787/9789264312012-en
https://vlast.kz/korporation/24539-cidrovizacia-biznesa.html
https://www.mckinsey.com/business-functions/mckinsey-digital/our-insights/%20five-fifty-%20platform-plays
https://www.mckinsey.com/business-functions/mckinsey-digital/our-insights/%20five-fifty-%20platform-plays


220 
 

ʋɼʂ 658 

ɺʣʘʩʦʚʘ ɺ.ʇ., 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʤʝʥʝʜʞʤʝʥʪʫ, ʧʫʙʣʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, 

ʤ.ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʎʀʌʈʆɺɸ ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɯʅʅʗ ɺɯɼɹʋɼʆɺʆʖ ʊʈɸʅʉʇʆʈʊʅʆɰ 

ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ʋʂʈɸɰʅʀ 

ʆʙʩʷʛʠ ʨʫʡʥʫʚʘʥʴ ʚ ʋʢʨʘʾʥʽ ʯʝʨʝʟ ʚʽʡʥʫ ʨʦʟʧʦʯʘʪʫ ʨʬ ʚʘʞʢʦ ʦʮʽʥʠʪʠ ʯʝʨʝʟ ʾʭ 

ʤʘʩʰʪʘʙʥʽʩʪʴ ʪʘ ʥʝʟʘʚʝʨʰʝʥʽʩʪʴ ʚʽʡʥʠ. ʇʨʦʪʝ ʫ ʛʨʦʰʦʚʦʤʫ ʚʠʤʽʨʽ ʩʷʛʘʶʪʴ ʩʦʪʝʥʴ 

ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ. ɸ ʩʪʨʘʯʝʥʽ ʣʶʜʩʴʢʽ ʞʠʪʪʷ ʚʟʘʛʘʣʽ ʥʝʦʮʽʥʝʥʥʽ. 

ʋʢʨʘʾʥʘ ʩʠʣʴʥʘ ʜʝʨʞʘʚʘ, ʷʢʘ ʧʦʨʠ ʚʽʡʥʫ ʚʽʜʙʫʜʦʚʫʻ ʪʘ ʥʘʤʘʛʘʻʪʴʩʷ 

ʨʦʟʚʠʚʘʪʠʩʷ. ʄʘʩʰʪʘʙ ʥʘʩʣʽʜʢʽʚ ʨʦʩʽʡʩʴʢʦ ʾ ʘʛʨʝʩʽ ʾ ʥʘʩʪʽʣʴʢʠ ʟʥʘʯʥʠʡ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʰʠʨʦʢʦʛʦ ʡ ʘʤʙʽʪʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʭʾ ʧʦʜʦʣʘʥʥʷ.  

ʉʘʤʝ ʜʣʷ ʚʽʜʙʫʜʦʚʠ ʪʘ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʟʙʠʪʢʽʚ ʚʽʜ ʚʽʡʥʠ ʩʪʚʦʨʶʻʪʴʩʷ 

ʝʣʝʢʪʨʦʥʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʙʫʜʦʚʦʶ. 

ɺʽʜʙʫʜʦʚʘ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʫ ʧʝʚʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʥʘ ʩʴʦʛʦʜʥʽ ʚʠʟʥʘʯʝʥʦ 

ʦʩʥʦʚʥʽ ʾʾ ʝʪʘʧʠ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʮʨʦʮʝʩʫ ʚʽʜʙʫʜʦʚʠ 

ɼʞʝʨʝʣʦ:[1] 

 

ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʟʦʨʽʩʪʴ ʪʘ ʢʦʥʪʨʦʣʴ ʧʨʦʮʝʩʫ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʽʚ 

ʚʽʜʙʫʜʦʚʠ, ʧʦʪʨʽʙʥʦ ʦʮʠʬʨʫʚʘʪʠ ʢʦʞʝʥ ʝʪʘʧ ʧʨʦʮʝʩʫ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʩʪʚʦʨʠʪʠ ʻʜʠʥʫ ʝʣʝʢʪʨʦʥʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ï ʝʢʦʩʠʩʪʝʤʫ ɯʊ-ʨʽʰʝʥʴ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ çʝʣʝʢʪʨʦʥʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʙʫʜʦʚʦʶ (ɽʉʋɺ) ï ʮʝ 

ʩʠʩʪʝʤʘ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʨʦʻʢʪʠ 

ʚʽʜʙʫʜʦʚʠè [1].  

1. ʇʨʦʚʝʜʝʥʥʷ 
ʽʥʚʝʥʪʘʨʽʟʘʮʽʾ ʪʘ 
ʦʮʽʥʢʘ ʟʙʠʪʢʽʚ

2. ɸʥʘʣʽʟ ʜʘʥʥʠʭ ʜʣʷ 
ʧʨʽʦʨʠʪʠʟʘʮʽʾ ʪʘ 
ʧʣʘʥʫʚʘʥʥʷ 
ʚʽʜʙʫʜʦʚʠ

3. ʇʣʘʥʫʚʘʥʥʷ ʪʘ 
ʧʨʽʦʨʠʪʠʟʘʮʽʷ 

ʧʨʦʻʢʪʽʚ ʚʽʜʙʫʜʦʚʠ

4. ʌʽʥʘʥʩʫʚʘʥʥʷ 
ʧʨʦʻʢʪʽʚ

5. ʈʝʘʣʽʟʘʮʽʷ 
ʧʨʦʻʢʪʽʚ

6. ʆʧʣʘʪʘ ʚʠʢʦʥʘʥʠʭ 
ʨʦʙʽʪ ʥʘ ʥʘʜʘʥʠʭ 
ʧʦʩʣʫʛ ʟʘ 
ʢʦʥʢʨʝʥʥʠʤʠ 
ʧʨʦʻʢʪʘʤʠ

7.ɺʚʝʜʝʥʥʷ ʚ 
ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʚʽʜʙʫʜʦʚʘʥʠʭ ʦʙʻʢʪʽʚ

8. ɽʢʩʧʣʫʘʪʘʮʽʷ ʪʘ 
ʫʪʨʠʤʘʥʥʷ

9. ʆʧʝʨʘʮʽʡʥʠʡ 
ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʘʫʜʠʪ 
ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 
ʝʤʧʣʝʤʝʥʪʘʮʽʾ 
ʧʨʦʻʢʪʫ
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ɽʉʋɺ ʥʝ ʨʦʟʚ'ʷʟʫʚʘʪʠʤʝ ʧʨʦʙʣʝʤʠ ʚʽʜʙʫʜʦʚʠ, ʚʦʥʘ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ 

ʜʦʧʦʤʘʛʘʻ, ʧʨʠʩʢʦʨʶʻ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚʽʜʙʫʜʦʚʠ. 

ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ, ʩʪʚʦʨʶʻ ʧʨʦʟʦʨʫ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ 

ʚʽʜʙʫʜʦʚʦʶ. 

ɽʉʋɺ ʧʦʙʫʜʦʚʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʦʭʦʧʣʶʻ ʚʩʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʧʨʦʻʢʪʫ 

ʚʽʜʙʫʜʦʚʠ, ʘ ʩʘʤʝ:  

ï ͔͙͒ͤͭ͜ͺ͊͜͟ͼ͜ΎΤ 
ï ͎͍ͨ͒ͦͭͦ͊͜͟Τ 
ï ͔͔ͣͨͣͤͭ͊͜͡ͼ͜ΎΤ  
ï ͍͔͊ͪ͘΄͔ͤͤΎΦ  
ʅʘʨʘʟʽ ʚʩʽ ʧʨʦʻʢʪʠ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʩʪʘʜʽʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʮʝ ʜʫʞʝ ʚʘʞʣʠʚʠʡ 

ʝʪʘʧ, ʘʜʞʝ ʦʮʽʥʠʚʰʠ ʤʘʩʰʪʘʙʠ ʨʫʡʥʫʚʘʥʥʷ, ʘ ʪʫʪ ʤʘʶʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʨʽʟʥʽ 

ʤʝʪʦʜʠ ʪʘ ʾʭ ʢʦʤʙʽʥʘʮʽʻʶ ʦʮʽʥʢʠ, ʘʜʞʝ ʢʦʞʝʥ ʦʙ'ʻʢʪ ʻ ʫʥʽʢʘʣʴʥʠʤ ʪʘ ʤʘʻ ʩʚʦʶ 

ʟʥʘʯʫʱʽʩʪʴ. 

ɽʉʋɺ ʨʦʟʨʦʙʣʝʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʢʦʞʝʥ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ ʤʽʩʪʠʪʴ  

ʽʥʩʪʨʫʤʝʥʪʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʽʜʢʨʠʪʠʭ ʜʘʥʠʭ ʟ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʥʠʮʪʚʦʤ, 

ʪʘ  ʟʜʘʪʥʘ ʛʝʥʝʨʫʚʘʪʠ ʟʚʽʪʠ.  

ɿʚʠʯʘʡʥʦ, ʙʫʜʫʪʴ ʜʦʪʨʠʤʘʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʥʘʮʽʦʥʘʣʴʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ 

ʙʝʟʧʝʢʠ. ɯ ʪʫʪ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ ʱʦʜʦ ʪʦʛʦ, ʥʘ ʩʢʽʣʴʢʠ ɽʉʋɺ ʙʫʜʝ ʚ ʨʝʘʣʴʥʦʩʪʽ 

ʚʽʜʢʨʠʪʦʶ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ, ʪʦʙʪʦ ʯʠ ʥʝ ʙʫʜʫʪʴ ʢʦʨʫʧʮʽʡʥʽ ʩʭʝʤʠ ʧʨʠʢʨʠʚʘʪʠʩʷ 

ʽʥʪʝʨʝʩʘʤʠ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ. ʎʝ ʧʠʪʘʥʥʷ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ ʪʘ ʧʝʨʝʙʫʚʘʻ ʚ 

ʧʣʦʱʠʥʽ ʝʪʠʯʥʠʭ  ʥʦʨʤ ʪʘ ʧʨʠʥʮʠʧʽʚ. 

ɽʉʋɺ ʧʦʯʥʝ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʧʨʦʻʢʪʘʤʠ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ, ʘʣʝ 

ʥʘʜʘʣʽ ʾʾ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʪʨʘʥʩʧʦʨʪʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘʟʥʘʣʘ ʢʦʣʦʩʘʣʴʥʠʭ ʨʫʡʥʫʚʘʥʴ, ʘʣʝ 

ʧʨʦʜʦʚʞʫʻ ʧʨʘʮʶʚʘʪʠ ʟʘʚʜʷʢʠ  ʧʦʪʝʥʮʽʘʣʫ ʷʢʠʡ ʤʘʣʠ ʜʦ ʚʽʡʥʠ ʪʘ ʟʜʘʪʥʦʩʪʽ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʫʤʦʚ ʚʽʡʩʴʢʦʚʦʛʦ ʩʪʘʥʫ [2].  

ʗʢʱʦ ʮʠʬʨʦʚʘ ʩʠʩʪʝʤʘ ʟʘʧʨʘʮʶʻ, ʪʦ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʙʫʜʝ ʜʦʩʷʛʥʫʪʦ 

ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʙʫʜʝ ʩʪʚʦʨʝʥʠʡ ʨʝʻʩʪʨ ʦʙ'ʻʢʪʽʚ ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʚʽʜʙʫʜʦʚʠ, 

ʚʠʟʥʘʯʝʥʦ ʨʦʟʤʽʨʠ ʥʝʦʙʭʽʜʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʟʘʚʜʷʢʠ ʧʨʦʟʦʨʦʩʪʽ ʧʦʪʝʥʮʽʡʥʽ 

ʜʦʥʦʨʠ, ʽʥʚʝʩʪʦʨʠ ʪʘ ʩʫʩʧʽʣʴʩʪʚʦ ʟʤʦʞʝ ʜʦʣʫʯʘʪʠʩʷ ʜʦ ʚʽʜʙʫʜʦʚʠ.   

ʆʪʞʝ, ʝʣʝʢʪʨʦʥʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʙʫʜʦʚʦʶ ʤʘʻ ʩʪʘʪʠ ʜʽʻʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʚʽʜʙʫʜʦʚʽ ʋʢʨʘʾʥʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɭʜʠʥʘ ʝʣʝʢʪʨʦʥʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʙʫʜʦʚʦʶ. URL: https://brdo. 

com.ua/wp-content/uploads/2022/10/slay-dy_YEdyna_elektronna_systema_ 

upravlinnya_vidbudovoyu.pdf 

2. ʃʫʯʥʠʢʦʚʘ ʊ.ʇ., ʊʘʨʥʦʚʩʴʢʘ ɯ.ɺ., ɺʦʨʦʙʡʦʚ ɭ.ɺ. ɸʜʘʧʪʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʠʭ 
ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ ʜʦ ʫʤʦʚ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. ɹʽʟʥʝʩ ɯʥʬʦʨʤ. 2023. ˉ1. C. 116ï
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ɼʤʠʪʨʝʥʢʦ ɯ.ɺ., 

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʊʆɺ 

çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʄɽʊɯʅɺɽʉʊ ʇʆʃɯʊɽʍʅɯʂɸè, ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʥʾʘ 

ɸɺʊʆʄɸʊʀɿɸʎɯʗ ʇʈʆɺɽɼɽʅʅʗ ʑʆʈɯʏʅʆɰ ɯʅɺɽʅʊɸʈʀɿɸʎɯɰ ʊɸ 

ʇɽʈɽʄɯʑɽʅʅʗ ʄɸʊɽʈɯɸʃʔʅʀʍ ʎɯʅʅʆʉʊɽʁ ʄɯɾ ʄɸʊɽʈɯɸʃʔʅʆ-

ɺɯɼʇʆɺɯɼɸʃʔʅʀʄʀ ʆʉʆɹɸʄʀ ɺ ʋʄʆɺɸʍ ɺɯɼɼɸʃɽʅʆɰ ʈʆɹʆʊʀ 

ʊɸ ʊɽʈʀʊʆʈɯɸʃʔʅʆ ʈʆɿʇʆɼɯʃɽʅʆɰ ʂʆʄʇɸʅɯɰ 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʘʢʪʠʯʥʦ ʚ ʢʦʞʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʙʫʭʛʘʣʪʝʨʩʴʢʠʡ ʦʙʣʽʢ. ɹʘʛʘʪʦ ʬʽʨʤ 

ʧʨʦʧʦʥʫʶʪʴ ʝʬʝʢʪʠʚʥʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʤʦʞʥʘ ʦʜʨʘʟʫ ʧʽʩʣʷ ʧʨʠʜʙʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʥʝʚʝʣʠʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ.  

ɼʣʷ ʩʝʨʝʜʥʽʭ ʢʦʤʧʘʥʽʡ ʧʝʨʝʜ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʜʦʮʽʣʴʥʦ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʛʨʘʬʽʢ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʫ, ʘ ʧʦʪʽʤ ʥʘʣʘʰʪʫʚʘʪʠ ʧʽʜ ʥʠʭ ʩʘʤ 

ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ. ɼʣʷ ʚʝʣʠʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʷʢ ʧʨʘʚʠʣʦ, ʨʦʟʨʦʙʣʷʶʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʩʧʝʮʽʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʢʨʽʤ ʙʫʭʛʘʣʪʝʨʩʴʢʠʭ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ 

ʜʝʷʢʽ ʽʥʰʽ ʬʫʥʢʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʢʦʥʪʨʦʣʶ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ [1, c. 198] 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʬʫʥʢʮʽʦʥʘʣ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʷʢ ʤʝʪʦʜʠʯʥʦʛʦ ʧʨʠʡʦʤʫ 

ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ ʪʘ ʢʦʥʪʨʦʣʶ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻʪʴʩʷ ï ʚʦʥʘ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʜʽʻʚʠʡ ʟʘʩʽʙ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ 

ʷʢʽʩʪʶ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ [2, ʩ. 48].  

ʆʩʦʙʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ, ʪʘʢʽ ʷʢ ʟʘʪʷʞʥʠʡ ʢʘʨʘʥʪʠʥ 

ʯʝʨʝʟ COVID-19 ʪʘ ʚʽʡʩʴʢʦʚʽ ʜʽʾ ʥʘ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ, ʧʨʠʤʫʩʠʣʠ ʢʦʤʧʘʥʽʾ 

ʰʫʢʘʪʠ ʚʘʨʽʘʥʪʠ ʟʘʭʠʩʪʫ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʙʝʟ ʰʢʦʜʠ ʚʣʘʩʥʠʤ ʙʽʟʥʝʩ-ʽʥʪʝʨʝʩʘʤ ʚ 

ʤʝʞʘʭ ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ ʋʢʨʘʾʥʠ.  

ʈʽʰʝʥʥʷ ʢʝʨʽʚʥʠʮʪʚʘ ʙʘʛʘʪʴʦʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʜʘʣʝʥʦʾ ʨʦʙʦʪʠ 

ʜʦʟʚʦʣʠʣʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʭʠʩʪ ʩʦʙʽ ʪʘ ʩʚʦʾʤ ʨʦʜʠʥʘʤ ʯʝʨʝʟ ʟʤʽʥʫ 

ʤʽʩʮʴ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ ʪʘ ʟʘʢʦʨʜʦʥʦʤ. ɸʣʝ ʧʨʠ ʮʴʦʤʫ ʬʘʢʪ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʜʫʞʝ ʫʩʢʣʘʜʥʠʚ ʦʙʣʽʢ ʤʘʡʥʘ.  

ɯʥʢʦʣʠ ʯʝʨʝʟ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʧʽʜʧʠʩʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʧʨʦ ʦʪʨʠʤʘʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʥʘ ʥʝʚʠʟʥʘʯʝʥʠʡ ʪʝʨʤʽʥ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʠʜʽʣʷʪʠ ʜʦʜʘʪʢʦʚʽ ʣʶʜʩʴʢʠ ʨʝʩʫʨʩʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʦʪʨʠʤʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʽʜʧʠʩʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ. ʊʘʢ ʩʘʤʦ ʜʫʞʝ ʫʩʢʣʘʜʥʠʣʦʩʷ ʧʨʦʚʝʜʝʥʥʷ ʟʛʽʜʥʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʫ ʋʢʨʘʾʥʠ ʱʦʨʽʯʥʦʾ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ, ʢʦʣʠ ʯʣʝʥʠ ʽʥʚʝʥʪʘʨʠʟʘʮʽʡʥʠʭ 

ʢʦʤʽʩʽʡ (ɯʂ) ʚʠʤʫʰʝʥʽ ʟʘ ʥʘʜʽʩʣʘʥʠʤʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʬʦʪʦ ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʟʘʩʦʙʽʚ ʚ ʨʫʯʥʦʤʫ ʨʝʞʠʤʽ ʟʘʧʦʚʥʶʚʘʪʠ ʚʽʜʦʤʦʩʪʽ. 

ɯʥʬʦʨʤʘʮʽʷ, ʦʪʨʠʤʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʽʥʚʝʥʪʘʨʠʟʘʮʽʡʥʦʾ ʧʨʦʮʝʜʫʨʠ, ʤʘʻ ʙʫʪʠ 

ʢʦʨʠʩʥʦʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʘʜʝʢʚʘʪʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʪʦʙʪʦ ʙʫʪʠ 

ʨʝʣʝʚʘʥʪʥʦʶ, ʪʦʯʥʦʶ, ʧʦʚʥʦʶ ʪʘ ʜʦʟʚʦʣʷʪʠ ʚʠʢʦʥʫʚʘʪʠ ʧʣʘʥʫʚʘʥʥʷ 

ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʝʢʪ̔ʚ ʥʘ ʤʘʡʙʫʪʥʽ ʧʝʨʽʦʜʠ. 

ʅʘ ʧʦʪʦʯʥʠʡ ʯʘʩ ʙʘʛʘʪʦ ʢʦʤʧʘʥʽʡ ʚʧʨʦʚʘʜʞʫʶʪʴ ʟʘʩʪʦʩʫʥʢʠ ʜʣʷ ʩʤʘʨʪʬʦʥʽʚ ʟ 

ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʤʦʙʽʣʴʥʦʩʪʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʜʦʩʪʫʧʫ ʜʦ 

ʮʽʣʦʛʦ ʨʷʜʫ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʩʪʘʶʪʴ ʫ ʥʘʛʦʜʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 
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ʩʣʫʞʙʦʚʠʭ ʦʙʦʚôʷʟʢʽʚ. ʇʘʨʘʣʝʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʣʘʩʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʚʝʜʝʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ: ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʦʙʣʽʢ ʤʘʡʥʘ. 

ɼʣʷ ʟʥʘʯʥʦʛʦ ʧʦʣʝʛʰʝʥʥʷ ʨʦʙʦʪʠ ʤʘʪʝʨʽʘʣʴʥʦ-ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʦʩʽʙ ʪʘ ɯʂ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ ʦʧʠʩʘʥʠʤʠ ʚʠʱʝ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʘ ʩʘʤʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʨʠʟʘʮʽʾ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʯʝʨʝʟ ʟʘʩʪʦʩʫʥʦʢ 

ʚ ʤʦʙʽʣʴʥʦʤʫ ʪʝʣʝʬʦʥʽ ʟʛʽʜʥʦ ʧʨʦʪʦʢʦʣʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʫʯʘʩʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʛʝʥʝʨʫʚʘʪʠ 

ʰʪʨʠʭ-ʢʦʜʠ ʪʘ/ʘʙʦ qr-ʢʦʜʠ ʚʣʘʩʥʦʨʫʯ ʽʟ ʢʦʜʫʚʘʥʥʷʤ ʚ ʥʠʭ ʙʫʜʴ-ʷʢʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʽʥʚʝʥʪʘʨʠʟʘʮʽʡʥʦʾ, ʷʢʫ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʣʝʛʢʦ ʜʝʢʦʜʫʚʘʪʠ 

ʦʩʦʙʠʩʪʠʡ ʩʫʯʘʩʥʠʡ ʪʝʣʝʬʦʥ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʦʪʨʠʤʫʻʤʦ ʘʚʪʦʨʠʟʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʘʷʚʥʝ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʤʘʡʥʦ, ʱʦ ʥʘʣʝʞʠʪʴ ʢʦʤʧʘʥʽʾ, ʥʝ ʚʠʪʨʘʯʘʶʯʠ ʯʘʩʫ 

ʥʘ ʚʠʙʽʨ ʨʘʢʫʨʩʫ, ʦʩʚʽʪʣʝʥʥʷ ʽ ʪ.ʜ. ʜʣʷ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ.  

ʇʦʜʘʣʴʰʘ ʘʚʪʦʤʘʪʠʯʥʘ ʧʝʨʝʜʘʯʘ ʘʚʪʦʨʠʟʦʚʘʥʦʾ ʽʥʚʝʥʪʘʨʠʟʘʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʜʦʟʚʦʣʷʻ ʚʥʦʩʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʜʦ ʦʙʣʽʢʦʚʠʭ ʩʠʩʪʝʤ ʢʦʤʧʘʥʽʾ, ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 

ʨʝʞʠʤʽ ʚʠʢʣʶʯʘʶʯʠ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ. ʗʢʱʦ ʚʥʫʪʨʽʰʥʽ ʧʦʣʽʪʠʢʠ ʢʦʤʧʘʥʽʾ 

ʚʠʤʘʛʘʶʪʴ ʦʙʦʚôʷʟʢʦʚʦʾ ʥʘʷʚʥʦʩʪʽ ʧʽʜʧʠʩʘʥʦʛʦ ʚʣʘʩʥʦʨʫʯ, ʘʙʦ ʮʠʬʨʦʚʠʤ 

ʧʽʜʧʠʩʦʤ ʥʦʩʽʷ ʫ ʬʦʨʤʽ ʘʢʪʫ ʧʨʠʡʤʘʥʥʷ-ʧʝʨʝʜʘʚʘʥʥʷ, ʪʦ ʧʨʠ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 

ʚʥʝʩʝʥʥʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʦʙʣʽʢʦʚʫ ʩʠʩʪʝʤʫ ʢʦʤʧʘʥʽʾ ʤʦʞʣʠʚʦ ʛʝʥʝʨʫʚʘʪʠ ʘʢʪ 

ʧʨʠʡʤʘʥʥʷ-ʧʝʨʝʜʘʚʘʥʥʷ.  

ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʟʚʦʣʠʪʴ ʟʝʢʦʥʦʤʠʪʠ ʙʘʛʘʪʦ ʣʶʜʠʥʦ-ʛʦʜʠʥ ʨʦʙʦʯʦʛʦ ʯʘʩʫ 

ʢʦʤʽʨʥʠʢʽʚ ʪʘ ʙʫʭʛʘʣʪʝʨʽʚ ʯʝʨʝʟ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʨʫʯʥʦʛʦ ʚʥʝʩʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʇʨʦʩʪʦʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʙʫʜʝ ʚʠʤʘʛʘʪʠ ʤʽʥʽʤʘʣʴʥʦʛʦ ʯʘʩʫ 

ʜʣʷ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʘʣʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʴ ʷʢʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʢʦʤʧʘʥʽʻʶ ʜʘʥʠʭ.   

ʆʢʨʝʤʦ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʫʚʘʥʥʷ ʪʦʚʘʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʥʘʢʣʘʜʥʠʭ ʟʦʚʥʽʰʥʽʭ ʧʦʰʪʦʚʠʭ ʢʦʤʧʘʥʽʡ, ʯʝʨʝʟ ʷʢʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʜʘʚʘʥʥʷ 

ʤʘʡʥʘ ʢʦʤʧʘʥʽʾ ʤʽʞ ʩʢʣʘʜʘʤʠ, ʦʬʽʩʘʤʠ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʦ-ʨʦʟʧʦʜʽʣʝʥʠʤʠ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ, ʷʢʽ ʚʟʘʛʘʣʽ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘ 100% ʚʽʜʜʘʣʝʥʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʫʣʶ, ʱʦ ʟʚôʷʟʫʻ ʨʦʙʦʯʝ ʤʽʩʮʝ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʟ 

ʦʙʣʽʢʦʚʫʶ ʩʠʩʪʝʤʦʶ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʦʙʣʽʢʫ ʤʘʡʥʘ 

ʯʝʨʝʟ ʚʠʢʣʶʯʝʥʥʷ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ, ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥʪʨʦʣʴ ʤʘʡʥʘ, ʱʦ 

ʧʝʨʝʩʠʣʘʻʪʴʩʷ, ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʊʊʅ, ʩʧʨʦʩʪʠʪʠ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʧʨʦʮʝʩ ʟʚʽʪʫʚʘʥʥʷ ʧʝʨʝʜ ʢʦʤʧʘʥʽʻʶ ʚ ʯʘʩʪʠʥʽ ʦʙʣʽʢʫ ʤʘʡʥʘ, ʱʦ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʜʦʟʚʦʣʠʪʴ ʚʠʚʽʣʴʥʠʪʠ ʣʶʜʩʴʢʽ ʨʝʩʫʨʩʠ, ʟʘʜʽʷʥʽ ʚ ʢʦʥʪʨʦʣʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʡʥʘ. 
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ʂʘʨʧʝʥʢʦ ʆ.ʆ., 

ʜ.ʝ.ʥ., ʧʨʦʬʝʩʦʨ, ʧʝʨʰʠʡ ʧʨʦʨʝʢʪʦʨ ɿʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ çʄʽʞʥʘʨʦʜʥʠʡ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʘʢʘʜʝʤʽʢʘ ʖʨʽʷ ɹʫʛʘʷè, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɭʨʤʘʢʦʚ ʄ.ɸ., 

ʘʩʧʽʨʘʥʪ (ʩʧʝʮʽʘʣʴʥʽʩʪʴ 073 çʄʝʥʝʜʞʤʝʥʪè) ɿʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ 

çʄʽʞʥʘʨʦʜʥʠʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʘʢʘʜʝʤʽʢʘ ʖʨʽʷ ɹʫʛʘʷè, 

ʤ.ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʂʆʈʇʆʈɸʊʀɺʅɸ ʉʆʎɯɸʃʔʅɸ ɺɯɼʇʆɺɯɼɸʃʔʅɯʉʊʔ ʗʂ ʏʀʅʅʀʂ 

ʉʊɸʃʆɻʆ ʈʆɿɺʀʊʂʋ ʇɯɼʇʈʀɭʄʉʊɺ ʋʂʈɸɰʅʀ 

ʉɹ ʦʛʦʜʥʽ ʚʽʪʯʠʟʥʷʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʪʫʨʙʫʣʝʥʪʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʶ ʚʽʡʥʦʶ ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʪʘ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʦʪʨʠʤʘʥʥʷ ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʦʛʦ ʚʝʢʪʦʨʫ ʟ ʽʥʰʦʛʦ. ʆʩʥʦʚʥʠʤ 

ʩʪʨʘʪʝʛʽʯʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʂʦʨʧʦʨʘʪʠʚʥʘ ʩʦʮʽʘʣʴʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

ʚʠʩʪʫʧʘʻ ʯʠʥʥʠʢʦʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʦʧʪʠʤʘʣʴʥʠʡ 

ʚʘʨʽʘʥʪ ʩʪʘʚʣʝʥʥʷ ʜʦ ʜʽʡʩʥʦʩʪʽ, ʜʦʙʨʦʚʽʣʴʥʝ ʟʦʙʦʚôʷʟʘʥʥʷ ʙʽʟʥʝʩ-ʦʨʛʘʥʽʟʘʮʽʡ 

ʧʨʦʚʦʜʠʪʠ ʪʘʢʫ ʧʦʣʽʪʠʢʫ, ʧʨʠʡʤʘʪʠ ʥʝʦʙʭʽʜʥʽ ʨʽʰʝʥʥʷ, ʨʦʟʚʠʚʘʪʠ ʟʘʪʨʝʙʫʚʘʥʽ 

ʥʘʧʨʷʤʢʠ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʮʽʣʝʥʦʩʪʽ ʪʘ 

ʟʥʘʯʫʱʦʩʪʽ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦ ʾʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ ʡʜʝ ʜʦʚʦʣʽ 

ʧʦʚʽʣʴʥʦ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʚʠʪʢʦʤ ʧʽʜʧʨʠʻʤʩʪʚ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ çʈʦʟʚʠʪʦʢ ʂʉɺ ʚ ʋʢʨʘʾʥʽ: 2010ï2018è 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʥʘʧʨʷʤʘʤʠ ʨʝʘʣʽʟʘʮʽʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ ʻ: ʧʦʣʽʪʠʢʘ ʨʦʟʚʠʪʢʫ ʡ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ 

ʧʝʨʩʦʥʘʣʫ (75% ʨʝʩʧʦʥʜʝʥʪʽʚ); ʽʥʚʝʩʪʠʮʽʾ ʚ ʨʦʟʚʠʪʦʢ ʨʝʛʽʦʥʫ, ʟʘʭʠʩʪ ʽ ʧʽʜʪʨʠʤʢʘ 

ʩʧʦʞʠʚʘʯʽʚ (34% ʨʝʩʧʦʥʜʝʥʪʽʚ); ʜʦʧʦʤʦʛʘ ʚʦʾʥʘʤ ɸʊʆ ʡ ʤʝʰʢʘʥʮʷʤ ʟʦʥʠ ɸʊʆ, 

ʙʣʘʛʦʜʽʡʥʘ ʜʦʧʦʤʦʛʘ, ʦʭʦʨʦʥʘ ʜʦʚʢʽʣʣʷ (28% ʨʝʩʧʦʥʜʝʥʪʽʚ). ʋ 2010 ʨʦʮʽ ʧʽʜ 

çʩʦʮʽʘʣʴʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶè ʢʦʤʧʘʥʽʾ ʧʝʨʝʚʘʞʥʦ ʨʦʟʫʤʽʣʠ ʥʘʜʘʥʥʷ 

ʙʣʘʛʦʜʽʡʥʦʾ ʜʦʧʦʤʦʛʠ ʛʨʦʤʘʜʽ (59% ʨʝʩʧʦʥʜʝʥʪʽʚ) ʪʘ ʨʦʟʚʠʪʦʢ ʚʣʘʩʥʦʛʦ 

ʧʝʨʩʦʥʘʣʫ (58% ʨʝʩʧʦʥʜʝʥʪʽʚ) [1]. 

ɽʪʠʯʥʦ ʚʽʪʯʠʟʥʷʥʽ ʢʦʨʧʦʨʘʮʽʾ ʛʦʪʦʚʽ ʜʦ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʪʘ ʧʨʦʩʦʮʽʘʣʴʥʦʛʦ 

ʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʧʨʘʚʘʤʠ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʧʨʦ ʩʪʠʤʫʣʠ ʜʦ ʩʦʮʽʘʣʴʥʦ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʚ ʷʢʽʡ ʧʝʨʝʚʘʞʘʶʪʴ ʚʣʘʩʥʽ ʢʦʨʧʦʨʘʪʠʚʥʽ ʪʘ ʨʝʣʽʛʽʡʥʽ 

ʤʽʨʢʫʚʘʥʥʷ ʪʘ ʚʥʫʪʨʽʰʥʽ ʤʦʪʠʚʘʮʽʾ (ʨʠʩ. 1). 

ʇʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʝʪʠʯʥʽ ʤʽʨʢʫʚʘʥʥʷ ʙʫʣʠ ʦʩʥʦʚʥʦʶ ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ 

ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ 

ʧʨʦ ʪʝ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʥʝ ʜʦ ʢʽʥʮʷ ʫʩʚʽʜʦʤʣʶʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ 

ʂʉɺ ʥʘ ʨʝʧʫʪʘʮʽʶ ʪʘ ʬʽʥʘʥʩʦʚʽ ʧʦʢʘʟʥʠʢʠ ʾʭ ʜʽʷʣʴʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʮʝ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚôʷʟʘʥʦ ʟ ʙʘʞʘʥʥʷʤ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʨʦʙʠʪʠ ʩʚʽʡ ʚʥʝʩʦʢ ʫ ʚʠʨʽʰʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʛʫʤʘʥʽʪʘʨʥʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʚʠʥʠʢʣʠ ʚ ʢʨʘʾʥʽ ʚʥʘʩʣʽʜʦʢ ʘʥʝʢʩʽʾ 

ʂʨʠʤʫ, ʢʦʥʬʣʽʢʪʫ ʥʘ ʩʭʦʜʽ ʢʨʘʾʥʠ, ʘ ʚʞʝ ʟʘʨʘʟ ï ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʚ 

ʋʢʨʘʾʥʽ.  
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ʈʠʩ. 1. ʉʪʠʤʫʣʶʶʯʽ ʬʘʢʪʦʨʠ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ 

ɼʞʝʨʝʣʦ: [2]  

ɸʥʘʣʽʟʫʶʯʠ ʧʝʨʝʣʽʢ ʂʉɺ-ʧʨʦ̒ʢʪʽʚ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴ ʚʽʪʯʠʟʥʷʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ 

ʧʝʨʽʦʜ ʚʽʡʥʠ, ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʣʠʰʝ ʯʘʩʪʠʥʫ ʚʩʴʦʛʦ ʪʦʛʦ, ʱʦ ʨʦʙʣʷʪʴ ʢʦʤʧʘʥʽʾ, 

ʩʧʦʚʽʜʫʶʯʠ ʮʽʥʥʦʩʪʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ (ʨʠʩ. 2). 

 
ʈʠʩ.2. ʎʽʥʥʦʩʪʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʷʢʽ 

ʩʧʦʚʽʜʫʶʪʴ ʢʦʤʧʘʥʽʾ 

ɼʞʝʨʝʣʦ: [3]  
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʫʤʦʚʘʭ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʚ ʋʢʨʘʾʥʽ ʪʘ ʫ ʧʝʨʽʦʜ ʧʽʩʣʷ 

ʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʟʚʠʪʦʢ ʧʽʜʧʨʠʻʤʩʪʚ ʤʘʻ ʩʚʽʜʦʤʦ ʩʧʨʷʤʫʚʘʪʠʩʷ ʥʘ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʫ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʭʦʜʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʟʦʢʨʝʤʘ, ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʈʦʟʚʠʪʦʢ ʂʉɺ ʚ ʋʢʨʘʾʥʽ: 2010-2018/ ʫʢʣʘʜʘʯʽ: ɿʽʥʯʝʥʢʦ ɸ., ʉʘʧʨʠʢʽʥʘ ʄ. 

ʂʠʾʚ: ɺʠʜʘʚʥʠʮʪʚʦ çʖʩʪʦʥè, 2017. 52 ʩ. ULR: http://csr-ua.info/csr-ukraine/wp-

content/uploads/2018/10/CSR_2017_reserch-1.pdf  

2. ɻʘʨʙʘʨ ɾ.ɺ., ʄʘʟʫʨ ʂ.ɺ., ʄʦʩʪʝʥʩʴʢʘ ʊ.ɻ. ʂʦʨʧʦʨʘʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʩʦʮʽʘʣʴʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ. ʏ. 2. ɺʽʥʥʠʮʷ, 2020. URL: 

http://repository.vsau.org/getfile.php/24758.pdf   

ɹʦʡʢʦ ʆ. ʉʦʮʽʘʣʴʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʙʽʟʥʝʩʫ ʫ ʧʝʨʽʦʜ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. URL: 

https://eba.com.ua/sotsialna-vidpovidalnist-biznesu-u-period-voyennogo-stanu/  
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ʂʦʚʙʘʪʶʢ ʄ.ɺ., 

ʢ.ʝ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʧʨʠʢʣʘʜʥʦʾ ʝʢʦʥʦʤʽʢʠ 

ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ʈʻʟʥʽʢ ɺ.ɯ., 

ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʫ ʋʧʨʘʚʣʽʥʥʷ ʽ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  

 

ʎʀʌʈʆɺɸ ɽʂʆʅʆʄɯʂɸ ɺ ʄɯɾʅɸʈʆɼʅʆʄʋ ɹɯɿʅɽʉɯ: 

ʄʆɾʃʀɺʆʉʊɯ ɯ ʇɽʈʉʇɽʂʊʀɺʀ 

 

ʇʦʷʚʘ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʠʣʘ ʩʧʦʩʽʙ ʚʝʜʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʙʽʟʥʝʩʫ. ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʠʣʠ ʢʦʤʧʘʥʽʷʤ ʨʦʟʰʠʨʠʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʥʘ 

ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʚʠʡʪʠ ʥʘ ʥʦʚʽ ʨʠʥʢʠ ʪʘ ʚʧʨʦʚʘʜʠʪʠ ʥʦʚʽ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ.  

ʈʝʘʣʽʾ ʩʴʦʛʦʜʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʮʠʬʨʦʚʽʟʘʮʽʾ ʚ ʫʩʽʭ ʩʬʝʨʘʭ 

ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ, ʽ ʦʩʦʙʣʠʚʫ ʨʦʣʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚʽʜʽʛʨʘʶʪʴ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʝʜʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʙʽʟʥʝʩʫ. 

ɻʦʣʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʦʭʦʧʣʝʥʥʷ ʟʥʘʯʥʦʾ 

ʘʫʜʠʪʦʨʽʾ ʚ ʙʫʜʴ-ʷʢʽʡ ʢʨʘʾʥʽ ʩʚʽʪʫ.  

ʎʠʬʨʦʚʽʟʘʮʽʷ ʧʦʣʝʛʰʫʻ ʢʦʤʫʥʽʢʘʮʽʶ ʤʽʞ ʧʨʦʜʘʚʮʷʤʠ ʪʘ ʧʦʢʫʧʮʷʤʠ, ʙʽʟʥʝʩ-

ʧʘʨʪʥʝʨʘʤʠ ʟʘ ʢʦʨʜʦʥʦʤ. ɿʥʘʯʥʦʶ ʧʝʨʝʚʘʛʦʶ ʻ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ 

ʦʥʣʘʡʥ-ʢʦʥʩʫʣʴʪʘʮʽʶ ʬʘʭʽʚʮʽʚ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ, ʧʨʦʡʪʠ 

ʥʘʚʯʘʣʴʥʽ ʪʨʝʥʽʥʛʠ, ʨʦʟʰʠʨʠʪʠ ʢʦʣʦ ʢʦʥʪʘʢʪʽʚ ʪʘ ʦʪʨʠʤʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʚʽʜ 

ʧʦʪʝʥʮʽʡʥʠʭ ʟʘʢʦʨʜʦʥʥʠʭ ʧʘʨʪʥʝʨʽʚ [1]. 

ʎʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘ ï ʮʝ ʝʢʦʥʦʤʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʷʢʘ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʮʠʬʨʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ ʽʥʪʝʨʥʝʪ, ʢʦʤʧ'ʶʪʝʨʠ ʪʘ ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ. ɺʦʥʘ ʦʭʦʧʣʶʻ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʛʘʣʫʟʝʡ, ʚʽʜ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʪʘ ʮʠʬʨʦʚʦʾ ʨʝʢʣʘʤʠ ʜʦ 

ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ.  

ʎʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʤʽʞʥʘʨʦʜʥʦʤʫ ʙʽʟʥʝʩʽ 

ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʟʜʘʪʥʦʩʪʽ ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʟʥʠʞʫʚʘʪʠ ʚʠʪʨʘʪʠ ʪʘ 

ʧʦʩʠʣʶʚʘʪʠ ʟʘʣʫʯʝʥʥʷ ʢʣʽʻʥʪʽʚ. ɺʦʥʘ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʦʩʣʫʛ.  

ɺʩʝ ʙʽʣʴʰʝ ʜʦʜʘʥʦʾ ʚʘʨʪʦʩʪʽ ʩʪʚʦʨʶʻʪʴʩʷ ʥʝ ʚ ʨʝʘʣʴʥʦʤʫ ʯʠ ʬʽʟʠʯʥʦʤʫ 

ʩʝʢʪʦʨʽ, ʘ ʚ ɯʊ-ʛʘʣʫʟʽ. ɺʽʜʧʦʚʽʜʥʦ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʤʦʙʽʣʴʥʽʩʪʴ ʙʽʟʥʝʩʫ [2]. 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʷʢʽ ʚʦʥʘ ʧʨʦʧʦʥʫʻ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʤʘʰʠʥʥʝ 

ʥʘʚʯʘʥʥʷ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʢʦʤʧʘʥʽʷʤ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʦʾ ʦʧʝʨʘʮʽʾ, ʟʤʝʥʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʪʘ ʧʦʢʨʘʱʠʪʠ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ. ɸʥʘʣʽʪʠʢʘ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʤʦʞʝ 

ʥʘʜʘʪʠ ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʚʝʜʽʥʢʫ ʢʣʽʻʥʪʽʚ, ʨʠʥʢʦʚʽ ʪʝʥʜʝʥʮʽʾ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʜʫʢʪʽʚ.  

ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʤʦʞʫʪʴ ʜʦʟʚʦʣʠʪʠ ʢʦʤʧʘʥʽʷʤ ʰʚʠʜʢʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦ 

ʝʬʝʢʪʠʚʥʦ ʤʘʩʰʪʘʙʫʚʘʪʠ ʩʚʦʾ ʦʧʝʨʘʮʽʾ. 
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ʇʨʠ ʮʴʦʤʫ ʧʦʣʦʞʝʥʥʷ ʢʦʤʧʘʥʽʡ ʥʘ ʨʠʥʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ 

ʩʪʘʻ ʫʩʝ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ. ɿʙʽʣʴʰʫʶʪʴʩʷ ʨʠʩʢʠ ʽ ʨʽʚʝʥʴ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʽʜ ʯʘʩ 

ʫʭʚʘʣʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʨʽʰʝʥʴ. ʎʶ ʩʠʪʫʘʮʽʶ ʟʚ'ʷʟʫʶʪʴ ʟ ʥʝ ʜʫʞʝ ʩʪʽʡʢʦʶ 

ʢʦʥ'ʶʥʢʪʫʨʦʶ ʫʥʘʩʣʽʜʦʢ ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʽ, ʟʙʽʣʴʰʝʥʥʷʤ 

ʢʦʥʢʫʨʝʥʮʽʾ, ʚʧʣʠʚʦʤ ʜʝʨʞʘʚʠ ʥʘ ʝʢʦʥʦʤʽʢʫ [3]. 

ʑʝ ʦʜʥʽʻʶ ʤʦʞʣʠʚʽʩʪʶ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʻ ʜʦʩʪʫʧ ʜʦ ʛʣʦʙʘʣʴʥʠʭ ʨʠʥʢʽʚ. 

ɽʣʝʢʪʨʦʥʥʘ ʢʦʤʝʨʮʽʷ ʪʘ ʦʥʣʘʡʥ-ʤʘʡʜʘʥʯʠʢʠ ʧʦʣʝʛʰʠʣʠ ʢʦʤʧʘʥʽʷʤ ʧʨʦʜʘʞ ʩʚʦʾʭ 

ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. ʊʨʘʥʩʢʦʨʜʦʥʥʽ ʧʣʘʪʝʞʽ ʪʘ ʪʨʘʥʟʘʢʮʽʾ ʪʘʢʦʞ 

ʩʪʘʣʠ ʰʚʠʜʰʠʤʠ ʪʘ ʙʝʟʧʝʯʥʽʰʠʤʠ ʟʘʚʜʷʢʠ ʮʠʬʨʦʚʠʤ ʧʣʘʪʽʞʥʠʤ ʩʠʩʪʝʤʘʤ, 

ʪʘʢʠʤ ʷʢ PayPal ʪʘ Stripe.  

ʎʠʬʨʦʚʠʡ ʤʘʨʢʝʪʠʥʛ ʽ ʨʝʢʣʘʤʘ ʜʦʟʚʦʣʠʣʠ ʢʦʤʧʘʥʽʷʤ ʟʥʘʡʪʠ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ ʽ 

ʧʽʜʚʠʱʠʪʠ ʚʧʽʟʥʘʚʘʥʽʩʪʴ ʙʨʝʥʜʫ ʚ ʛʣʦʙʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ. 

ɯʥʥʦʚʘʮʽʾ ʪʘ ʥʦʚʽ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ ʪʘʢʦʞ ʻ ʢʣʶʯʦʚʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʚ ʮʠʬʨʦʚʽʡ 

ʝʢʦʥʦʤʽʮʽ. ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (The Internet of Things) ʪʘ ʩʤʘʨʪ-ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ 

ʜʦʟʚʦʣʠʪʠ ʢʦʤʧʘʥʽʷʤ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʧʨʦʜʫʢʪʠ ʪʘ ʧʦʩʣʫʛʠ, ʷʢʽ ʨʘʥʽʰʝ ʙʫʣʠ 

ʥʝʤʦʞʣʠʚʠʤʠ. ɹʣʦʢʯʝʡʥ ʽ ʢʨʠʧʪʦʚʘʣʶʪʠ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʙʝʟʧʝʯʥʠʤ ʽ ʧʨʦʟʦʨʠʤ 

ʪʨʘʥʟʘʢʮʽʷʤ. ɽʢʦʥʦʤʽʢʘ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʽʨʠʥʛʦʚʽ ʧʣʘʪʬʦʨʤʠ ʤʦʞʫʪʴ 

ʫʤʦʞʣʠʚʠʪʠ ʥʦʚʽ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝʜʦʚʠʢʦʨʠʩʪʘʥʽ ʨʝʩʫʨʩʠ, 

ʪʘʢʽ ʷʢ ʘʚʪʦʤʦʙʽʣʽ ʪʘ ʙʫʜʠʥʢʠ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʚ ʤʽʞʥʘʨʦʜʥʦʤʫ ʙʽʟʥʝʩʽ ʪʘʢʦʞ 

ʙʘʛʘʪʦʦʙʽʮʷʶʯʽ. ʅʘʧʨʠʢʣʘʜ, ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʨʠʥʢʠ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʰʚʠʜʢʦ 

ʟʨʦʩʪʘʪʠʤʫʪʴ ʫ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ ʟʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ʤʦʙʽʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʨʦʟʰʠʨʝʥʥʶ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʪʘ 

ʮʠʬʨʦʚʠʭ ʧʣʘʪʝʞʽʚ. ʅʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ (Artificial 

Intelligence) ʽ ʨʦʙʦʪʦʪʝʭʥʽʢʘ, ʚʽʨʪʫʘʣʴʥʘ ʽ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʢʚʘʥʪʦʚʽ 

ʽ ʧʝʨʠʬʝʨʽʡʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʡʤʦʚʽʨʥʦ, ʪʘʢʦʞ ʩʪʚʦʨʷʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʙʽʟʥʝʩʫ. 

ʉʧʽʚʧʨʘʮʷ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʚʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʚ ʤʽʞʥʘʨʦʜʥʦʤʫ ʙʽʟʥʝʩʽ. ʇʘʨʪʥʝʨʩʪʚʘ ʪʘ ʘʣʴʷʥʩʠ 

ʤʦʞʫʪʴ ʜʦʟʚʦʣʠʪʠ ʢʦʤʧʘʥʽʷʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʣʴʥʽ ʩʪʦʨʦʥʠ ʪʘ ʨʝʩʫʨʩʠ ʦʜʠʥ 

ʦʜʥʦʛʦ. ɺʽʜʢʨʠʪʽ ʽʥʥʦʚʘʮʽʾ ʪʘ ʢʨʘʫʜʩʦʨʩʠʥʛ ʤʦʞʫʪʴ ʜʦʟʚʦʣʠʪʠ ʢʦʤʧʘʥʽʷʤ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʣʝʢʪʠʚʥʠʡ ʽʥʪʝʣʝʢʪ ʩʚʦʾʭ ʢʣʽʻʥʪʽʚ ʪʘ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ. 

ɯʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩʪʴ ʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʧʦʜʦʣʘʪʠ ʙʘʨ'ʻʨʠ ʜʣʷ 

ʚʭʦʜʫ ʥʘ ʨʠʥʦʢ ʽ ʩʧʨʠʷʪʠ ʛʣʦʙʘʣʴʥʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʶ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʯʠʩʣʝʥʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʚ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʙʽʟʥʝʩʽ, ʽʩʥʫʶʪʴ ʪʘʢʦʞ ʚʠʢʣʠʢʠ ʪʘ ʨʠʟʠʢʠ. ʅʘʧʨʠʢʣʘʜ, 

ʢʽʙʝʨʙʝʟʧʝʢʘ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʜʘʥʠʭ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤʠ ʧʠʪʘʥʥʷʤʠ, 

ʦʩʢʽʣʴʢʠ ʢʦʤʧʘʥʽʷʤ ʥʝʦʙʭʽʜʥʦ ʟʘʭʠʱʘʪʠ ʩʚʦʾ ʜʘʥʽ ʪʘ ʩʠʩʪʝʤʠ ʚʽʜ ʢʽʙʝʨʟʘʛʨʦʟ ʪʘ 

ʘʪʘʢ. ʎʠʬʨʦʚʠʡ ʨʦʟʨʠʚ ʽ ʥʝʨʽʚʥʽʩʪʴ ʪʘʢʦʞ ʻ ʚʘʞʣʠʚʠʤʠ ʧʠʪʘʥʥʷʤʠ, ʦʩʢʽʣʴʢʠ 

ʜʦʩʪʫʧ ʜʦ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝ ʻ ʦʜʥʘʢʦʚʠʤ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ʈʝʛʫʣʷʪʦʨʥʽ ʪʘ 

ʧʨʘʚʦʚʽ ʧʠʪʘʥʥʷ, ʪʘʢʽ ʷʢ ʧʨʘʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʪʘ ʦʧʦʜʘʪʢʫʚʘʥʥʷ, 

ʪʘʢʦʞ ʻ ʩʢʣʘʜʥʠʤʠ ʪʘ ʝʚʦʣʶʮʽʦʥʫʶʯʠʤʠ. 

ɺʣʘʩʪʠʚʽ ʮʠʬʨʦʚʽʡ ʝʢʦʥʦʤʽʮʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ 

ʨʠʥʢʦʚʽ ʧʨʘʚʠʣʘ ʜʣʷ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ ʚʠʨʦʙʥʠʢʽʚ ʽ ʧʦʢʫʧʮʽʚ. ʋ ʧʦʜʽʙʥʦʤʫ 
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ʩʝʨʝʜʦʚʠʱʽ ʢʦʤʧʘʥʽʾ ʧʦʚʠʥʥʽ ʰʫʢʘʪʠ ʥʦʚʽ ʢʦʥʢʫʨʝʥʪʥʽ ʩʪʨʘʪʝʛʽʾ ʽ ʟʙʽʣʴʰʫʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʦʨʦʪʴʙʠ. ʑʦʙ ʚʠʞʠʚʘʪʠ ʽ ʧʨʠ ʮʴʦʤʫ 

ʨʦʟʚʠʚʘʪʠʩʷ ʚ ʥʦʚʠʭ ʫʤʦʚʘʭ, ʢʦʤʧʘʥʽʷʤ ʜʦʚʦʜʠʪʠʩʷ ʧʽʜʚʠʱʫʚʘʪʠ ʚʣʘʩʥʫ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫ ʩʬʝʨʽ ʮʠʬʨʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [3].  

ʆʪʞʝ, ʮʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘ ʧʨʦʧʦʥʫʻ ʯʠʩʣʝʥʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʙʽʟʥʝʩʫ.  

ʂʦʤʧʘʥʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʚʧʨʦʚʘʜʞʫʶʪʴ ʥʦʚʽ 

ʙʽʟʥʝʩ-ʤʦʜʝʣʽ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʧʨʦʮʚʽʪʘʪʠʤʫʪʴ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ.  

ʉʧʽʚʧʨʘʮʷ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʻ ʢʣʶʯʦʚʠʤʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, ʘʣʝ ʢʦʤʧʘʥʽʾ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʚʠʢʣʠʢʠ ʪʘ 

ʨʠʟʠʢʠ ʽ ʚʞʠʚʘʪʠ ʟʘʭʦʜʽʚ ʜʣʷ ʾʭ ʤʽʥʽʤʽʟʘʮʽʾ.ʆʩʢʽʣʴʢʠ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʜʦʚʞʫʶʪʴ 

ʨʦʟʚʠʚʘʪʠʩʷ, ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ, ʱʦ ʤʠ ʧʦʙʘʯʠʤʦ ʱʝ ʙʽʣʴʰʝ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʟʘʩʪʦʩʫʚʘʥʴ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ. 
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ʋɼʂ 339.5 

ʂʦʚʙʘʪʶʢ ɻ.ʆ.,   

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʧʨʠʢʣʘʜʥʦʾ ʝʢʦʥʦʤʽʢʠ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ʎʀʌʈʆɺʆɰ ʊʆʈɻɯɺʃɯ 

 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʮʠʬʨʦʚʘ ʪʦʨʛʽʚʣʷ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ 

ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʟʘʚʜʷʢʠ ʟʨʦʩʪʘʥʥʶ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʪʘ ʟʙʽʣʴʰʝʥʥʶ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ. ɺʨʘʭʦʚʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʚʠʢʣʠʢʠ, ʱʦ ʦʪʦʯʫʶʪʴ 

ʥʘʩ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʢʣʶʯʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʤʘʡʙʫʪʥʴʦʛʦ ʮʠʬʨʦʚʦʾ ʪʦʨʛʽʚʣʽ. 

ʎʠʬʨʦʚʘ ʪʦʨʛʽʚʣʷ ʩʪʘʻ ʜʝʜʘʣʽ ʚʘʞʣʠʚʽʰʦʶ ʪʘ ʚʢʣʶʯʘʻ ʷʢ ʪʦʨʛʽʚʣʶ ʪʦʚʘʨʘʤʠ 

ʪʘ ʧʦʩʣʫʛʘʤʠ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʮʠʬʨʦʚʠʤ ʟʘʤʦʚʣʝʥʥʷʤ (ʪʨʘʥʩʢʦʨʜʦʥʥʘ 

ʝʣʝʢʪʨʦʥʥʘ ʢʦʤʝʨʮʽʷ (ʝʣʝʢʪʨʦʥʥʘ ʢʦʤʝʨʮʽʷ)), ʪʘʢ ʽ ʮʠʬʨʦʚʫ ʪʦʨʛʽʚʣʶ (ʧʦʩʣʫʛʠ, 

ʱʦ ʥʘʜʘʶʪʴʩʷ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʘʙʦ ʽʥʰʽ ʤʝʨʝʞʽ).  

ʆʜʥʘʢ ʢʨʘʾʥʠ ʜʫʞʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʚʦʻʶ ʛʦʪʦʚʥʽʩʪʶ ʜʦ ʮʠʬʨʦʚʦʾ ʪʦʨʛʽʚʣʽ. 

ʗʢʱʦ ʯʘʩʪʢʘ ʢʨʘʾʥ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʥʘʡʤʝʥʰ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ, ʫ 

ʩʚʽʪʦʚʽʡ ʪʦʨʛʽʚʣʽ ʟʙʽʣʴʰʠʪʴʩʷ, ʷʢ ʮʝ ʧʝʨʝʜʙʘʯʝʥʦ ʚ ʇʦʨʷʜʢʫ ʜʝʥʥʦʤʫ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʜʦ 2030 ʨʦʢʫ, ʥʝʦʙʭʽʜʥʽ ʜʽʾ ʜʣʷ ʟʤʽʮʥʝʥʥʷ ʾʭʥʴʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ 

ʦʪʨʠʤʫʚʘʪʠ ʚʠʛʦʜʫ ʚʽʜ ʮʠʬʨʦʚʦʾ ʪʦʨʛʽʚʣʽ. ʇʘʥʜʝʤʽʷ ʢʦʨʦʥʘʚʽʨʫʩʥʦʾ ʭʚʦʨʦʙʠ 

(COVID-19) ʟʨʦʙʠʣʘ ʮʶ ʧʦʪʨʝʙʫ ʱʝ ʙʽʣʴʰ ʛʦʩʪʨʦʶ [1]. 

ʇʘʥʜʝʤʽʷ COVID-19 ʧʨʠʩʢʦʨʠʣʘ ʟʨʦʩʪʘʥʥʷ ʮʠʬʨʦʚʦʾ ʢʦʤʝʨʮʽʾ, ʽ ʮʷ ʪʝʥʜʝʥʮʽʷ, 

ʡʤʦʚʽʨʥʦ, ʙʫʜʝ ʧʨʦʜʦʚʞʫʚʘʪʠʩʴ ʚ ʤʘʡʙʫʪʥʽ ʨʦʢʠ. ʇʦʢʠ ʩʧʦʞʠʚʘʯʽ ʥʘʜʘʶʪʴ 

ʧʝʨʝʚʘʛʫ ʙʽʣʴʰ ʢʦʤʬʦʨʪʥʦʤʫ ʦʥʣʘʡʥʫ-ʰʦʧʽʥʛʫ, ʘ ʝʣʝʢʪʨʦʥʥʽ ʢʦʤʝʨʮʽʡʥʽ 

ʧʣʘʪʬʦʨʤʠ ʩʪʘʶʪʴ ʙʽʣʴʰ ʚʜʦʩʢʦʥʘʣʝʥʠʤʠ, ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʱʝ ʙʽʣʴʰʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʮʠʬʨʦʚʦʾ ʢʦʤʝʨʮʽʾ.  

ʇʦʷʚʘ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʙʣʦʢʯʝʡʥ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʚʽʨʪʫʘʣʴʥʘ ʪʘ 

ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ, ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʮʠʬʨʦʚʦʾ ʢʦʤʝʨʮʽʾ. ʎʽ 

ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʪʘ 

ʟʘʭʦʧʣʶʶʯʠʭ ʦʥʣʘʡʥ-ʰʦʧʽʥʛʦʚʠʭ ʜʦʩʚʽʜʽʚ, ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʛʘʤʠ 

ʧʦʩʪʘʚʦʢ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʜʦʚʽʨʠ ʜʦ ʪʨʘʥʟʘʢʮʽʡ ʫ ʝʣʝʢʪʨʦʥʥʽʡ ʢʦʤʝʨʮʽʾ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʥʘʜʘʻ ʮʠʬʨʦʚʘ ʪʦʨʛʽʚʣʷ, ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʭʦʜʫ ʥʘ ʥʦʚʽ ʨʠʥʢʠ ʪʘ ʢʣʽʻʥʪʽʚ. ʇʣʘʪʬʦʨʤʠ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ 

ʜʦʟʚʦʣʷʶʪʴ ʢʦʤʧʘʥʽʷʤ ʧʨʦʜʘʚʘʪʠ ʩʚʦʾ ʪʦʚʘʨʠ ʪʘ ʧʦʩʣʫʛʠ ʢʣʽʻʥʪʘʤ ʫ ʙʫʜʴ-ʷʢʽʡ 

ʪʦʯʮʽ ʩʚʽʪʫ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʽʟʠʯʥʦʾ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘ ʢʦʞʥʦʤʫ ʨʠʥʢʫ. ʎʝ ʤʦʞʝ 

ʚʽʜʢʨʠʪʠ ʥʦʚʽ ʧʦʪʦʢʠ ʜʦʭʦʜʽʚ ʽ ʜʦʧʦʤʦʛʪʠ ʙʽʟʥʝʩʫ ʟʨʦʩʪʘʪʠ ʪʘ ʨʦʟʰʠʨʶʚʘʪʠʩʷ ʫ 

ʩʧʦʩʽʙ, ʷʢʠʡ ʨʘʥʽʰʝ ʙʫʚ ʥʝʤʦʞʣʠʚʠʤ.  

ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʮʠʬʨʦʚʦʾ ʪʦʨʛʽʚʣʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʪʘ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ. ʅʘʧʨʠʢʣʘʜ, ʦʮʠʬʨʦʚʫʶʯʠ ʫʧʨʘʚʣʽʥʥʷ 

ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʚʦʢ, ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʘʧʘʩʠ, ʫʧʨʘʚʣʷʪʠ 

ʟʘʤʦʚʣʝʥʥʷʤʠ ʽ ʢʦʦʨʜʠʥʫʚʘʪʠ ʧʦʩʪʘʚʢʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ, ʟʤʝʥʰʫʶʯʠ ʚʽʜʭʦʜʠ ʽ 

ʧʽʜʚʠʱʫʶʯʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ 

ʽ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ. 
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ʉʬʝʨʠ, ʷʢʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʙʽʣʴʰ ʧʨʦʛʨʝʩʠʚʥʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʮʠʬʨʦʚʽʟʘʮʽʾ, ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘʢʠʭ ʧʨʦʷʚʽʚ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 1. 

 

ʈʠʩ. 1. ʉʬʝʨʠ ʮʠʬʨʦʚʽʟʘʮʽʾ ʤʽʞʥʘʨʦʜʥʦʾ ʪʦʨʛʽʚʣʽ 

ɼʞʝʨʝʣʦ: ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ 
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ʎʠʬʨʦʚʽ  

ʧʣʘʪʝʞʽ 

ʄʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ ʜʣʷ ʦʧʣʘʪʠ, ʪʘʢʽ ʷʢ PayPal, 

Venmo ʪʘ Square, ʟʨʦʙʠʣʠ ʤʦʞʣʠʚʠʤ 

ʥʘʜʩʠʣʘʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʛʨʦʰʝʡ ʦʥʣʘʡʥ, 

ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʽʟʠʯʥʠʭ ʛʨʦʰʝʡ. ʎʝ 

ʟʨʦʙʠʣʦ ʪʨʘʥʟʘʢʮʽʾ ʰʚʠʜʰʠʤʠ, ʟʨʫʯʥʽʰʠʤʠ 
ʪʘ ʙʝʟʧʝʯʥʽʰʠʤʠ. 

 

ʂʨʠʧʪʦʚʘʣʶʪʠ 

ʎʠʬʨʦʚʽ ʚʘʣʶʪʠ, ʪʘʢʽ ʷʢ Bitcoin ʪʘ Ethereum, 

ʩʪʚʦʨʠʣʠ ʥʦʚʠʡ ʩʧʦʩʽʙ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ 

ʚʘʨʪʦʩʪʽ ʦʥʣʘʡʥ. ʍʦʯʘ ʮʝ ʱʝ ʜʦʩʠʪʴ ʥʦʚʠʡ ʪʘ 

ʥʝʩʪʘʙʽʣʴʥʠʡ ʨʠʥʦʢ, ʢʨʠʧʪʦʚʘʣʶʪʠ ʤʘʶʪʴ 

ʧʦʪʝʥʮʽʘʣ ʟʤʽʥʶʚʘʪʠ ʪʨʘʜʠʮʽʡʥʽ ʙʘʥʢʽʚʩʴʢʽ ʪʘ 

ʬʽʥʘʥʩʦʚʽ ʩʠʩʪʝʤʠ. 

 

ʋʧʨʘʚʣʽʥʥʷ 

ʣʘʥʮʶʛʘʤʠ 

ʧʦʩʪʘʚʦʢ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʣʘʥʮʶʛʦʤ ʧʦʩʪʘʚʦʢ ʜʦʟʚʦʣʠʣʦ 

ʙʽʟʥʝʩʘʤ ʚʝʩʪʠ ʦʙʣʽʢ ʟʘʧʘʩʽʚ, ʢʝʨʫʚʘʪʠ 

ʟʘʤʦʚʣʝʥʥʷʤʠ ʪʘ ʢʦʦʨʜʠʥʫʚʘʪʠ ʜʦʩʪʘʚʢʫ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ. ʎʝ ʧʨʠʚʝʣʦ ʜʦ ʟʥʠʞʝʥʥʷ 

ʚʠʪʨʘʪ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʥʦʩʪʽ 

ʢʣʽʻʥʪʽʚ. 

 

ʈʝʢʣʘʤʘ ʚ ʤʝʨʝʞʽ 

INTERNET 

ʎʠʬʨʦʚʘ ʪʦʨʛʽʚʣʷ ʜʦʟʚʦʣʠʣʘ ʙʽʟʥʝʩʫ ʦʭʦʧʠʪʠ 

ʮʽʣʴʦʚʫ ʘʫʜʠʪʦʨʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʥʣʘʡʥ-

ʨʝʢʣʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʨʝʢʣʘʤʫ ʚ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ, ʨʝʢʣʘʤʫ ʟ ʦʧʣʘʪʦʶ ʟʘ ʢʣʽʢ ʪʘ 

ʤʝʜʽʡʥʫ ʨʝʢʣʘʤʫ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʘʨʢʝʪʠʥʛʦʚʠʭ 

ʢʘʤʧʘʥʽʡ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʜʦʭʦʜʽʚ ʙʽʟʥʝʩʫ. 

 

 

ɽʣʝʢʪʨʦʥʥʘ 

ʢʦʤʝʨʮʽʷ 

ʆʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ, ʪʘʢʽ 

ʷʢ Amazon, Alibaba ʪʘ eBay, ʜʦʟʚʦʣʷʶʪʴ 

ʢʣʽʻʥʪʘʤ ʢʫʧʫʚʘʪʠ ʪʦʚʘʨʠ ʟ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ 

ʩʚʽʪʫ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʾʭ ʧʨʷʤʦ ʥʘ ʧʦʨʦʟʽ ʩʚʦʛʦ 

ʙʫʜʠʥʢʫ. ʎʝ ʨʝʚʦʣʶʮʽʦʥʽʟʫʚʘʣʦ ʩʧʦʩʽʙ 

ʰʦʧʽʥʛʫ ʪʘ ʚʽʜʢʨʠʣʦ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 
ʤʘʣʠʭ ʙʽʟʥʝʩʽʚ ʟʘʣʫʯʘʪʠ ʩʚʽʪʦʚʫ ʘʫʜʠʪʦʨʽʶ. 
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ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʮʽ ʤʦʞʣʠʚʦʩʪʽ, ʽʩʥʫʶʪʴ ʪʘʢʦʞ ʟʥʘʯʥʽ ʚʠʢʣʠʢʠ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ, ʱʦʙ ʧʦʚʥʽʩʪʶ ʨʝʘʣʽʟʫʚʘʪʠ ʧʦʪʝʥʮʽʘʣ ʮʠʬʨʦʚʦʾ ʪʦʨʛʽʚʣʽ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʥʘʛʘʣʴʥʠʭ ʻ ʧʦʪʨʝʙʘ ʚ ʥʘʜʽʡʥʽʡ ʮʠʬʨʦʚʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ, 

ʚʢʣʶʯʘʶʯʠ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʡ ʜʦʩʪʫʧ ʜʦ ɯʥʪʝʨʥʝʪʫ ʪʘ ʥʘʜʽʡʥʝ ʟʙʝʨʽʛʘʥʥʷ ʽ 

ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ. ɹʝʟ ʮʠʭ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʙʽʟʥʝʩʫ ʙʫʜʝ ʚʘʞʢʦ 

ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʥʘ ʮʠʬʨʦʚʦʤʫ ʨʠʥʢʫ, ʘ ʢʨʘʾʥʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʤʦʞʫʪʴ 

ʟʘʣʠʰʠʪʠʩʷ ʧʦʟʘʜʫ.  

ʑʝ ʦʜʥʠʤ ʚʠʢʣʠʢʦʤ ʻ ʧʦʪʨʝʙʘ ʚ ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʘʭ ʢʽʙʝʨʙʝʟʧʝʢʠ ʜʣʷ ʟʘʭʠʩʪʫ 

ʚʽʜ ʭʘʢʝʨʩʴʢʠʭ ʘʪʘʢ, ʚʠʪʦʢʫ ʜʘʥʠʭ ʪʘ ʽʥʰʠʭ ʮʠʬʨʦʚʠʭ ʟʘʛʨʦʟ. ʆʩʢʽʣʴʢʠ ʚʩʝ 

ʙʽʣʴʰʝ ʜʽʣʦʚʦʾ ʪʘ ʦʩʦʙʠʩʪʦʾ ʽʥʬʦʨʤʘʮʽʾ ʦʙʤʽʥʶʻʪʴʩʷ ʦʥʣʘʡʥ, ʨʠʟʠʢ ʢʽʙʝʨʘʪʘʢ 

ʟʨʦʩʪʘʻ, ʽ ʙʽʟʥʝʩ ʧʦʚʠʥʝʥ ʙʫʪʠ ʛʦʪʦʚʠʤ ʽʥʚʝʩʪʫʚʘʪʠ ʚ ʥʘʜʽʡʥʽ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ, 

ʱʦʙ ʟʘʭʠʩʪʠʪʠ ʩʝʙʝ ʪʘ ʩʚʦʾʭ ʢʣʽʻʥʪʽʚ. 

ɯʩʥʫʻ ʪʘʢʦʞ ʧʦʪʨʝʙʘ ʚ ʝʬʝʢʪʠʚʥʽʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽʡ ʙʘʟʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʽʚʥʠʭ ʫʤʦʚ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ. ʆʩʢʽʣʴʢʠ ʮʠʬʨʦʚʘ ʪʦʨʛʽʚʣʷ ʧʨʦʜʦʚʞʫʻ 

ʟʨʦʩʪʘʪʠ, ʽʩʥʫʻ ʨʠʟʠʢ ʪʦʛʦ, ʱʦ ʜʝʷʢʽ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʚʜʘʚʘʪʠʩʷ ʜʦ 

ʥʝʜʦʙʨʦʩʦʚʽʩʥʠʭ ʧʨʘʢʪʠʢ ʘʙʦ ʤʦʥʦʧʦʣʽʩʪʠʯʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʧʨʠʜʫʰʫʶʯʠ 

ʢʦʥʢʫʨʝʥʮʽʶ ʪʘ ʦʙʤʝʞʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ, ʜʦʩʪʫʧʥʽ ʜʣʷ ʤʝʥʰʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ɽʬʝʢʪʠʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʘʧʦʙʽʛʪʠ ʮʠʤ ʥʘʩʣʽʜʢʘʤ ʽ ʩʧʨʠʷʪʠ 

ʩʪʚʦʨʝʥʥʶ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʪʘ ʚʽʜʢʨʠʪʦʛʦ ʮʠʬʨʦʚʦʛʦ ʨʠʥʢʫ.  

ʆʪʞʝ, ʷʢ ʚʠʩʥʦʚʦʢ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʮʠʬʨʦʚʘ ʪʦʨʛʽʚʣʷ ʩʪʚʦʨʶʻ ʷʢ ʟʥʘʯʥʽ 

ʤʦʞʣʠʚʦʩʪʽ, ʪʘʢ ʽ ʚʠʢʣʠʢʠ ʜʣʷ ʙʽʟʥʝʩʫ ʪʘ ʧʦʣʽʪʠʢʽʚ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ɯʥʚʝʩʪʫʶʯʠ ʚ 

ʮʠʬʨʦʚʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʢʽʙʝʨʙʝʟʧʝʢʫ ʪʘ ʝʬʝʢʪʠʚʥʫ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫ ʙʘʟʫ, 

ʤʦʞʝʤʦ ʛʘʨʘʥʪʫʚʘʪʠ, ʱʦ ʙʽʟʥʝʩ ʟʤʦʞʝ ʧʦʚʥʽʩʪʶ ʨʝʘʣʽʟʫʚʘʪʠ ʧʦʪʝʥʮʽʘʣ ʮʠʬʨʦʚʦʾ 

ʪʦʨʛʽʚʣʽ, ʦʜʥʦʯʘʩʥʦ ʟʘʭʠʱʘʶʯʠ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʩʧʨʠʷʶʯʠ ʯʝʩʥʽʡ ʢʦʥʢʫʨʝʥʮʽʾ.  

ʋ ʤʽʨʫ ʪʦʛʦ, ʷʢ ʤʠ ʨʫʭʘʻʤʦʩʷ ʚ ʤʘʡʙʫʪʥʻ, ʩʪʘʻ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʮʠʬʨʦʚʘ ʪʦʨʛʽʚʣʷ 

ʧʨʦʜʦʚʞʫʚʘʪʠʤʝ ʚʽʜʽʛʨʘʚʘʪʠ ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʚʽʪʦʚʽʡ ʝʢʦʥʦʤʽʮʽ, ʽ ʪʽ, 

ʭʪʦ ʧʨʠʡʤʝ ʮʶ ʪʝʥʜʝʥʮʽʶ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʦʪʨʠʤʘʶʪʴ ʟʥʘʯʥʽ ʚʠʛʦʜʠ. 

ʑʦʙ ʧʦʚʥʽʩʪʶ ʨʝʘʣʽʟʫʚʘʪʠ ʧʦʪʝʥʮʽʘʣ ʮʠʬʨʦʚʦʾ ʢʦʤʝʨʮʽʾ, ʙʫʜʝ ʥʝʦʙʭʽʜʥʦ 

ʚʠʨʽʰʠʪʠ ʢʣʶʯʦʚʽ ʧʨʦʙʣʝʤʠ, ʪʘʢʽ ʷʢ ʮʠʬʨʦʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʽʙʝʨʙʝʟʧʝʢʘ ʪʘ 

ʨʝʛʫʣʷʪʦʨʥʘ ʨʘʤʢʘ.  

ʋʨʷʜʠ, ʙʽʟʥʝʩ ʪʘ ʽʥʰʽ ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ ʧʦʚʠʥʥʽ ʩʧʽʚʧʨʘʮʶʚʘʪʠ, ʱʦʙ 

ʨʦʟʨʦʙʣʷʪʠ ʧʦʣʽʪʠʢʠ ʪʘ ʩʪʨʘʪʝʛʽʾ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʟʨʦʩʪʘʥʥʶ ʪʘ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ 

ʢʦʤʝʨʮʽʾ, ʦʜʥʦʯʘʩʥʦ ʟʘʭʠʱʘʶʯʠ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ ʨʽʚʥʽ ʫʤʦʚʠ ʜʣʷ 

ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʋɼʂ 346.6 

ʂʦʚʦʚʘ ɯ.ʉ., 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʬʽʥʘʥʩʽʚ, ʦʙʣʽʢʫ  ̔ʦʧʦʜʘʪʢʫʚʘʥʥʷ ɼʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɻʦʣʦʚʘʥʴ ʊ.ɺ., 

ʩʪʫʜʝʥʪʢʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʆʙʣʽʢ ʽ ʦʧʦʜʘʪʢʫʚʘʥʥʷè ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʉʋʏɸʉʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺ ɹɽɿɻʆʊɯɺʂʆɺʀʍ 

ʈʆɿʈɸʍʋʅʂɸʍ 

 

ʉʚʽʪʦʚʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʩʪʫʧʦʚʦ ʨʫʭʘʶʪʴʩʷ ʚ ʙʽʢ ʧʦʚʥʦʾ ʚʽʜʤʦʚʠ ʚʽʜ 

ʧʘʧʝʨʦʚʠʭ ʛʨʦʰʝʡ ʪʘ ʮʠʬʨʦʚʽʟʘʮʽʾ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʦʧʝʨʘʮʽʡ. ʆʩʪʘʥʥʽ ʥʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʜʽʜʞʠʪʘʣʽʟʘʮʽʷ ʚ ʩʬʝʨʽ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʚʥʽʩʪʶ 

ʚʠʪʽʩʥʠʪʴ ʛʦʪʽʚʢʦʚʽ ʛʨʦʰʽ.  

ɹʘʛʘʪʦ ʢʨʘʾʥ ʨʦʙʣʷʪʴ ʘʢʪʠʚʥʽ ʟʫʩʠʣʣʷ ʱʦʜʦ ʚʠʣʫʯʝʥʥʷ ʛʦʪʽʚʢʠ ʟ ʦʙʽʛʫ, ʱʦ 

ʩʧʨʠʷʻ ʧʨʦʟʦʨʦʩʪʽ ʝʢʦʥʦʤʽʢʠ ʪʘ ʧʨʠʩʢʦʨʶʻ ʛʨʦʰʦʚʠʡ ʦʙʽʛ. ɺ ʥʘʡʙʣʠʞʯʦʤʫ 

ʤʘʡʙʫʪʥʴʦʤʫ ʙʝʟʛʦʪʽʚʢʦʚʝ ʩʫʩʧʽʣʴʩʪʚʦ ʚʠʪʽʩʥʠʪʴ ʛʦʪʽʚʢʫ ʟ ʦʙʽʛʫ ʥʘ ʢʦʨʠʩʪʴ 

ʜʽʜʞʠʪʘʣʽʟʦʚʘʥʠʭ ʪʨʘʥʟʘʢʮʽʡ ï ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʘʭʫʥʢʽʚ, ʢʘʨʪʦʢ, ʝʣʝʢʪʨʦʥʥʠʭ 

ʛʨʦʰʦʚʠʭ ʧʝʨʝʢʘʟʽʚ, ʢʨʠʧʪʦ ʚʘʣʶʪʠ ʘʙʦ ʦʥʣʘʡʥ ʽ ʤʦʙʽʣʴʥʠʭ ʧʣʘʪʽʞʥʠʭ ʩʣʫʞʙ, 

ʪʘʢʠʭ ʷʢ PayPal ʪʘ Pioneer.  

ʃʶʜʩʪʚʦ ʧʦʩʪʫʧʦʚʦ ʚʽʜʤʦʚʣʷʻʪʴʩʷ ʚʽʜ ʛʘʤʘʥʮʽʚ ʟʘʤʽʥʶʶʯʠ ʾʭ ʤʦʙʽʣʴʥʠʤʠ 

ʜʦʜʘʪʢʘʤʠ ʥʘ ʢʰʪʘʣʪ Apple Pay ʪʘ Google Pay. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʮʠʬʨʦʚʽʟʘʮʽʷ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʩʪʫʧʥʘ ʚ ʬʦʨʤʽ ʙʝʟʛʦʪʽʚʢʦʚʠʭ ʧʣʘʪʝʞʽʚ, ʢʘʨʪʢʦʚʠʭ 

ʨʦʟʨʘʭʫʥʢʘʭ, ʜʦʜʘʪʢʽʚ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʛʘʤʘʥʮʽʚ, ʪʦʯʢʘʭ ʧʨʦʜʘʞʽʚ (POS 

ʝʢʚʘʡʨʠʥʛ), ʤʦʙʽʣʴʥʦʛʦ ʙʘʥʢʽʥʛʫ, ʽʥʪʝʨʥʝʪ-ʙʘʥʢʽʥʛʫ ʽ ʪ.ʜ.  

ʅʘʚʽʪʴ ʛʦʪʽʚʢʦʚʠʡ ʦʙʽʛ ʮʠʬʨʦʚʽʟʫʻʪʴʩʷ ʽ ʚ ʩʚʦʻʤʫ ʦʙʣʽʢʫ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʬʦʨʤ 

ʧʨʦʛʨʘʤʥʠʭ ʨʝʻʩʪʨʘʪʦʨʽʚ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʪʘʢʠʭ ʷʢ ʂʘʰʘʣʦʪ, ʉʦʪʘ-ʂʘʩʘ, 

ʏʝʢʙʦʢʩ ʪʦʱʦ. ʊʘʢʽ ʨʝʻʩʪʨʘʪʦʨʠ ʟʜʘʪʥʽ ʨʝʻʩʪʨʫʚʘʪʠ ʢʦʤʙʽʥʦʚʘʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ 

ʦʧʝʨʘʮʽʾ ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʯʘʩʪʢʦʚʦ ʚ ʛʦʪʽʚʢʦʚʽʡ ʽ ʙʝʟʛʦʪʽʚʢʦʚʽʡ ʬʦʨʤʽ(ʦʧʣʘʪʠ ʯʝʨʝʟ 

ʽʥʪʝʨʥʝʪ-ʝʢʚʘʡʨʠʥʛ, ʧʣʘʪʽʞʥʦʶ ʢʘʨʪʦʶ, ʩʢʘʥʫʚʘʥʥʷʤ QR-ʢʦʜʫ). 

ʈʦʟʛʣʷʥʝʤʦ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʙʝʟʛʦʪʽʚʢʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʙʝʟʛʦʪʽʚʢʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʊʝʭʥʦʣʦʛʽʷ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

1 2 

ʅʝʩʪʨʫʢʪʫʨʦʚʘʥʽ 

ʜʦʜʘʪʢʦʚʽ ʩʣʫʞʙʦʚʽ 

ʜʘʥʽ USSD (ç ʰʚʠʜʢʽ 

ʢʦʜʠ è ʘʙʦ ç ʢʦʜʠ 

ʬʫʥʢʮʽʡ è) 

ʧʨʦʪʦʢʦʣʠ ʟʚôʷʟʢʫ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʩʣʫʛ 

ʤʦʙʽʣʴʥʠʭ ʛʨʦʰʝʡ. 

ɹʘʥʢʽʚʩʴʢʽ ʢʘʨʪʢʠ ʜʝʙʝʪʦʚʽ ʪʘ ʢʨʝʜʠʪʦʚʽ ʢʘʨʪʢʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʦʥʣʘʡʥ ʪʨʘʥʟʘʢʮʽʡ. 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1 

1 2 

ʄʦʙʽʣʴʥʽ ʛʘʤʘʥʮʽ ʎʝ ʤʦʙʽʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʝʚʽ 

ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʩʚʦʾʭ ʙʘʥʢʽʚʩʴʢʠʭ ʨʘʭʫʥʢʽʚ ʪʘ 

ʧʨʦʚʦʜʠʪʠ ʪʨʘʥʟʘʢʮʽʾ ʟ ʥʠʤʠ. ʊʘʢʦʞ ʚʦʥʠ ʟʙʝʨʽʛʘʶʪʴ 

ʨʽʟʥʽ ʜʠʩʢʦʥʪʥʽ ʪʘ ʥʘʢʦʧʠʯʫʚʘʣʴʥʽ ʢʘʨʪʢʠ ʢʦʨʠʩʪʫʚʘʯʘ 

ʪʘ ʧʨʠʜʙʘʥʽ ʜʦʢʫʤʝʥʪʠ(ʧʦʾʟʥʽ ʢʚʠʪʢʠ, ʢʚʠʪʢʠ ʽ 

ʢʽʥʦʪʝʘʪʨʠ ʪʦʱʦ ) 

QR-ʢʦʜ ʮʝ ʜʚʦʚʠʤʽʨʥʠʡ ʢʦʜ, ʱʦ ʟʯʠʪʫʻʪʴʩʷ ʧʨʠʩʪʨʦʷʤʠ 

ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ, ʪʘʢʠʤʠ ʷʢ ʢʘʤʝʨʠ ʩʤʘʨʪʬʦʥʽʚ. 

ɹʝʟʢʦʥʪʘʢʪʥʘ 

ʦʧʣʘʪʘ(Pay pass) 

ʮʝʡ ʤʝʪʦʜ, ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʩʧʣʘʯʫʚʘʪʠ 

ʧʦʢʫʧʢʠ, ʧʨʦʩʪʦ ʧʽʜʥʦʩʷʯʠ ʢʘʨʪʢʫ ʜʦ ʪʦʨʛʦʚʝʣʴʥʦʛʦ 

ʪʝʨʤʽʥʘʣʫ. ʂʘʨʪʢʘ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʘʥʠʡ ʤʝʪʦʜ 

ʦʙʣʘʜʥʘʥʽ ʯʽʧʦʤ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʾ NFC 

(ʢʦʤʫʥʽʢʘʮʽʷ ʙʣʠʞʥʴʦʛʦ ʧʦʣʷ) ʘʙʦ RFID. 

ECS ʮʝ ʧʦʩʣʫʛʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʝʛʫʣʷʨʥʠʭ ʧʣʘʪʝʞʽʚ ʷʢʽ 

ʤʦʞʫʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʩʧʠʩʫʚʘʪʠʩʴ ʟ ʨʘʭʫʥʢʫ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʥʘʧʨʠʢʣʘʜ: ʨʽʚʥʠʭ ʱʦʤʽʩʷʯʥʠʭ ʧʣʘʪʝʞʽʚ 

ʧʦ ʢʨʝʜʠʪʘʤ, ʧʦʧʦʚʥʝʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʨʘʭʫʥʢʫ, ʦʧʣʘʪʠ 

ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʧʣʘʪʠ ʧʝʥʩʽʡ ʪʘ 

ʟʘʨʦʙʽʪʥʠʭ ʧʣʘʪ.  

ʇʦʜʘʨʫʥʢʦʚʽ ʚʘʫʯʝʨʠ ʮʝ ʟʨʫʯʥʠʡ ʩʧʦʩʽʙ ʙʝʟʛʦʪʽʚʢʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʫ ʬʦʨʤʽ 

ʧʦʧʝʨʝʜʥʴʦʾ ʦʧʣʘʪʠ, ʷʢʘ ʧʦʪʽʤ ʤʦʞʝ ʙʫʪʠ ʟʘʨʘʭʦʚʘʥʘ 

ʚ ʦʧʣʘʪʫ ʟʘ ʢʦʥʢʨʝʪʥʠʡ ʪʦʚʘʨ ʯʠ ʧʦʩʣʫʛʫ.  

PoS-ʪʝʨʤʽʥʘʣʠ ʮʝ ʧʨʠʩʪʨʦʾ  ʜʣʷ ʟʯʠʪʫʚʘʥʥʷ ʧʣʘʪʽʞʥʠʭ ʢʘʨʪʦʢ 

ʢʣʽʻʥʪʽʚ. ʅʠʥʽ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʧʣʘʪʽʞʥʠʭ 

ʪʝʨʤʽʥʘʣʽʚ, ʪʘʢʽ ʷʢ ʬʽʟʠʯʥʽ, ʚʽʨʪʫʘʣʴʥʽ, ʤʦʙʽʣʴʥʽ ʪʦʱʦ.  

ɯʥʪʝʨʥʝʪ ʝʢʚʘʡʨʠʥʛ ʧʦʩʣʫʛʘ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʥʘʣʘʰʪʫʚʘʪʠ ʦʧʣʘʪʫ 

ʧʣʘʪʽʞʥʠʤʠ ʢʘʨʪʘʤʠ ʨʽʟʥʠʭ ʧʣʘʪʽʞʥʠʭ ʩʠʩʪʝʤ ʜʣʷ 

ʦʧʣʘʪʠ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ɯʥʪʝʨʥʝʪ-

ʩʘʡʪʽ ʢʦʤʧʘʥʽʾ. 

ɯʥʪʝʨʥʝʪ-ʙʘʥʢʽʥʛ, 

ʤʦʙʽʣʴʥʠʡ ʙʘʥʢʽʥʛ 

ʦʜʠʥ ʽʟ ʚʠʜʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʙʘʥʢʽʚʩʴʢʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʷʢʠʡ ʥʘʜʘʻ ʮʽʣʦʜʦʙʦʚʠʡ ʜʦʩʪʫʧ ʜʦ 

ʨʘʭʫʥʢʽʚ ʪʘ ʦʧʝʨʘʮʽʡ ʟ ʥʠʤʠ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ, ʘʙʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʘʡʪʫ ʙʘʥʢʫ. 

ɼʞʝʨʝʣʦ: ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʥʘ ʦʩʥʦʚʽ [2,3,4,5]  

 

ʆʜʥʽʻʶ ʟ ʥʘʡʩʫʯʘʩʥʽʰʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʧʦʯʠʥʘʻ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ 

ʚ ʙʘʥʢʽʚʩʴʢʽʡ ʩʬʝʨʽ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʚʝʜʝʥʥʷ 

ʪʨʘʥʟʘʢʮʽʡ ʻ ʙʣʦʢʯʝʡʥ, ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʨʦʟʧʦʜʽʣʝʥʠʡ ʨʝʻʩʪʨ, ʱʦ ʚʽʜʩʪʝʞʫʻ 

ʦʧʝʨʘʮʽʾ ʟ ʙʫʜʴ-ʷʢʠʤʠ ʮʠʬʨʦʚʠʤʠ ʘʢʪʠʚʘʤʠ(ʛʨʦʰʽ, ʢʨʠʧʪʦʚʘʣʶʪʠ, ʘʚʪʦʨʩʴʢʽ 

ʧʨʘʚʘ ʥʝʨʫʭʦʤʽʩʪʴ ʪʦʱʦ).  
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ʅʠʥʽ ʨʷʜ ʙʘʥʢʽʚ ʚ ʋʢʨʘʾʥʽ ʚʞʝ ʚʧʨʦʚʘʜʠʚ ʪʝʭʥʦʣʦʛʽʶ ʙʣʦʢʯʝʡʥʫ (ʦʜʥʠʤ ʟ 

ʧʝʨʰʠʭ ʩʪʘʚ ʇʨʠʚʘʪʙʘʥʢ), ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʪʨʘʥʩʘʢʮʽʡʥʽ ʦʧʝʨʘʮʽʾ 

ʤʠʪʪʻʚʦ [1]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʅʘʮʽʦʥʘʣʴʥʠʤ ʙʘʥʢʦʤ ʋʢʨʘʾʥʠ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʧʝʚʥʽ 

ʢʨʦʢʠ ʚ ʨʘʤʢʘʭ ʨʝʬʦʨʤʫʚʘʥʥʷ ʧʣʘʪʽʞʥʦʾ ʩʠʩʪʝʤʠ.  

ɿʦʢʨʝʤʘ ʟʜʽʡʩʥʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʚʘʣʶʪ ʮʝʥʪʨʘʣʴʥʠʭ ʙʘʥʢʽʚ ʢʨʘʾʥ 

ʩʚʽʪʫ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʚʣʘʩʥʫ ʮʠʬʨʦʚʫ ʬʦʨʤʫ ʛʨʠʚʥʽ ï ʝ-ʛʨʠʚʥʷ(ʯʘʩʪʢʦʚʦ ʟ 2021 

ʨʦʢʫ). ɰʾ ʢʣʶʯʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ  ï ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʚʘʪʠ ʚʩʽ ʬʫʥʢʮʽʾ ʛʨʦʰʝʡ, 

ʜʦʧʦʚʥʶʶʯʠ ʛʦʪʽʚʢʦʚʫ ʪʘ ʙʝʟʛʦʪʽʚʢʦʚʫ ʬʦʨʤʠ ʛʨʠʚʥʽ. ʅʘʨʘʟʽ ʅʘʮʽʦʥʘʣʴʥʠʡ ʙʘʥʢ 

ʨʦʟʛʣʷʜʘʻ ʪʘʢʽ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝ-ʛʨʠʚʥʽ, ʷʢ: 

ï ʟʘʩʽʙ ʜʣʷ ʨʦʟʜʨʽʙʥʠʭ ʙʝʟʛʦʪʽʚʢʦʚʠʭ ʧʣʘʪʝʞʽʚ ʽʟ ʤʦʞʣʠʚʠʤ ʬʫʥʢʮʽʦʥʘʣʦʤ 
ñʧʨʦʛʨʘʤʦʚʘʥʠʭò ʛʨʦʰʝʡ; 

ï ʟʘʩʽʙ, ʧʦʚôʷʟʘʥʽʡ ʟ ʦʙʽʛʦʤ ʚʽʨʪʫʘʣʴʥʠʭ ʘʢʪʠʚʽʚ; 

ï ʟʘʩʽʙ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ 

ʧʣʘʪʝʞʽʚ.[3] 

ʊʘʢʦʞ ʚ ʨʘʤʢʘʭ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʢʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʬʫʥʢʮʽʦʥʫʻ ʅʘʮʽʦʥʘʣʴʥʘ 

ʩʠʩʪʝʤʘ ʧʣʘʪʝʞʽʚ çʇʈʆʉʊɯʈè ï ʩʪʚʦʨʝʥʘ ʅɹʋ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʽʜʢʨʠʪʠʭ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʚ ʷʢʽʡ ʨʦʟʨʘʭʫʥʢʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʥʥʠʭ ʧʣʘʪʽʞʥʠʭ ʟʘʩʦʙʽʚ.[3] 

ɿ 1 ʢʚʽʪʥʷ 2023 ʨʦʢʫ ʧʦʯʘʣʦ ʧʨʘʮʶʚʘʪʠ ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ʉʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʠʭ 

ʧʣʘʪʝʞʽʚ ʅɹʋ. ʅʘʨʘʟʽ ʦʥʦʚʣʝʥʘ ʩʠʩʪʝʤʘ ʬʫʥʢʮʽʦʥʫʻ ʥʘ ʙʘʟʽ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʩʪʘʥʜʘʨʪʫ ISO 20022 ʪʘ ʜʦʩʪʫʧʥʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʽʞʙʘʥʢʽʚʩʴʢʠʭ ʦʧʝʨʘʮʽʡ 

ʮʽʣʦʜʦʙʦʚʦ ʪʘ ʙʝʟ ʚʠʭʽʜʥʠʭ.  

ʋʯʘʩʥʠʢʘʤʠ ʮʽʻʾ ʩʠʩʪʝʤʠ ʧʣʘʪʝʞʽʚ, ʩʪʘʥʦʤ ʥʘ 1 ʢʚʽʪʥʷ 2023 ʨʦʢʫ ʻ 65 ʙʘʥʢʽʚ, 

ɼʝʨʞʘʚʥʘ ʢʘʟʥʘʯʝʡʩʴʢʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʜʝʧʦʟʠʪʘʨʽʡ ʋʢʨʘʾʥʠ ʪʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʙʘʥʢ ʋʢʨʘʾʥʠ.[3] 

ʊʘʢʠʤ ʯʠʥʦʤ ʚ ʙʝʟʛʦʪʽʚʢʦʚʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʚ ʋʢʨʘʾʥʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʨʷʜ 

ʧʨʦʚʽʜʥʠʭ ʩʚʽʪʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢʽ ʧʦʩʪʽʡʥʦ ʨʦʟʰʠʨʶʶʪʴʩʷ ʪʘ ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ. 
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ʃʝʚʢʦʚʝʮʴ ʅ.ʇ., 

ʢ.ʝ.ʥ., ʜɞʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʬʽʥʘʥʩʽʚ, ɞʙʣʽʢʫ ʽ ʘʫʜʠʪʫ ʅʘʮʽɞʥʘʣʴʥɞʛɞ 

ʪʨʘʥʩʧɞʨʪʥɞʛɞ  ʫʥʽʚʝʨʩʠʪʝʪʫ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɽʃɽʂʊʈɃʅʅɸ ʂɃʄɽʈʎɯʗ ɺ ʋʂʈɸɰʅɯ 

ɺʧʨɞʜɞʚʞ ɞʩʪʘʥʥʽʭ ʜʝʢʽʣʴʢɞʭ ʨɞʢʽʚ ʝʣʝʢʪʨɞʥʥʘ ʢɞʤʝʨʮʽʷ ʧʝʨʝʞʠʚʘʻ ʥɞʚʫ 

ʨʝʚɞʣʶʮʽʶ, ʘʜʞʝ ʩʤʘʨʪʬɞʥʠ ʪʘ ʧʣʘʥʰʝʪʠ ʩʫʪʪʻʚɞ ʚʧʣʠʥʫʣʠ ʥʘ ʪʝ, ʷʢ ʣʶʜʠ 

ʢʫʧʫʶʪʴ ɞʥʣʘʡʥ. ɽʣʝʢʪʨɞʥʥʘ ʢɞʤʝʨʮʽʷ (ʝlectronic commerce) ï ʮʝ ʩʬʝʨʘ ʮʠʬʨɞʚɞʾ 

ʝʢɞʥɞʤʽʢʠ, ʱɞ ʚʢʣʶʯʘʻ ʚʩʽ ʬʽʥʘʥʩɞʚʽ ʪʘ ʪɞʨʛɞʚʽ ʪʨʘʥʟʘʢʮʽʾ, ʷʢʽ ʧʨɞʚɞʜʷʪʴʩʷ ʟʘ 

ʜɞʧɞʤɞʛɞʶ ʢɞʤʧ'ʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʪʘ ʙʽʟʥʝʩ-ʧʨɞʮʝʩʠ, ʧɞʚ'ʷʟʘʥʽ ʟ ʧʨɞʚʝʜʝʥʥʷʤ ʮʠʭ 

ʪʨʘʥʟʘʢʮʽʡ [2]. 

Ƀʩʥɞʚʥʠʤʠ ʩʢʣʘʜɞʚʠʤʠ ʝʣʝʢʪʨɞʥʥɞʾ ʢɞʤʝʨʮʽʾ ʻ ʤɞʙʽʣʴʥʘ ʢɞʤʝʨʮʽʷ, 

ʝʣʝʢʪʨɞʥʥʠʡ ʧʝʨʝʢʘʟ ʢɞʰʪʽʚ, ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʛʘʤʠ ʧɞʩʪʘʚɞʢ, ʽʥʪʝʨʥʝʪ-

ʤʘʨʢʝʪʠʥʛ, ɞʙʨɞʙʢʘ ɞʥʣʘʡʥ-ʪʨʘʥʟʘʢʮʽʡ, ʝʣʝʢʪʨɞʥʥʠʡ ɞʙʤʽʥ ʜʘʥʠʤʠ (EDI), 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʪʘ ʘʚʪɞʤʘʪʠʟɞʚʘʥʽ ʩʠʩʪʝʤʠ ʟʙɞʨʫ ʜʘʥʠʭ.  

ɸʢʪʠʚʥʠʡ ʨɞʟʚʠʪɞʢ ʮʴɞʛɞ ʥʘʧʨʷʤʢʫ ʟʫʤɞʚʣʝʥʠʡ ʪʝʭʥɞʣɞʛʽʯʥʠʤʠ 

ʜɞʩʷʛʥʝʥʥʷʤʠ ʥʘʧʽʚʧʨɞʚʽʜʥʠʢɞʚɞʾ  ʧʨɞʤʠʩʣɞʚɞʩʪʽ (ʝʣʝʢʪʨɞʥʥɞʾ  ʧʨɞʤʠʩʣɞʚɞʩʪʽ).  

ɼɞ ʝʣʝʢʪʨɞʥʥɞʾ ʢɞʤʝʨʮʽʾ ʚʽʜʥɞʩʷʪʴ: 

ï ʝʣʝʢʪʨɞʥʥʠʡ ɞʙʤʽʥ ʽʥʬɞʨʤʘʮʽʻʶ (Electronis Data Interchange, EDI);  

ï ʝʣʝʢʪʨɞʥʥʠʡ ʨʫʭ ʢʘʧʽʪʘʣʫ (Electronic Funds Transfer, EFT);  

ï ʝʣʝʢʪʨɞʥʥʫ ʪɞʨʛʽʚʣʶ (E-Trade); 

ï ʝʣʝʢʪʨɞʥʥʽ ʛʨɞʰʽ (E-Cash);  

ï ʝʣʝʢʪʨɞʥʥʠʡ ʤʘʨʢʝʪʠʥʛ (E-Marketing);  

ï ʝʣʝʢʪʨɞʥʥʠʡ ʙʘʥʢʽʥʛ (E-Banking); 

ï ʝʣʝʢʪʨɞʥʥʽ ʩʪʨʘʭɞʚʽ ʧɞʩʣʫʛʠ (E-Insurance) [1]. 

ʋ ʙʘʛʘʪʴɞʭ ʚʠʧʘʜʢʘʭ ʝʣʝʢʪʨɞʥʥʘ ʢɞʤʝʨʮʽʷ ʜɞʟʚɞʣʷʻ ʩʢɞʨɞʪʠʪʠ ʰʣʷʭ 

ʧʝʨʝʧʨɞʜʘʞʫ ʧʨɞʜʫʢʪʫ ʚʽʜ ʚʠʨɞʙʥʠʢʘ ʜɞ ʩʧɞʞʠʚʘʯʘ. ʎʝ ʤɞʞʣʠʚɞ ʟʘʚʜʷʢʠ 

ʚʠʢɞʨʠʩʪʘʥʥʶ ʽʥʪʝʨʥʝʪ-ʪʝʭʥɞʣɞʛʽʡ, ʱɞ ʥʘʜʘʶʪʴ ʤɞʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥɞʾ  ʧʨʷʤɞʾ  

ʚʟʘʻʤɞʜʽʾ ʟ ʢʽʥʮʝʚʠʤ ʩʧɞʞʠʚʘʯʝʤ, ʪɞʤʫ ʢɞʤʧʘʥʽʾ ʤɞʞʫʪʴ ʚʠʢɞʥʫʚʘʪʠ ʨɞʣʴ, ʷʢʫ 

ʪʨʘʜʠʮʽʡʥɞ ʚʠʢɞʥʫʚʘʣʠ ʧʨɞʤʽʞʥʽ ʧɞʩʪʘʯʘʣʴʥʠʢʠ.  

ʎʝ ʪʘʢɞʞ ʜɞʟʚɞʣʷʻ ʥʘʢɞʧʠʯʫʚʘʪʠ ʽʥʬɞʨʤʘʮʽʶ ʧʨɞ ʫʩʽ ʧʨɞʜʘʞʽ ʪʘ ʧʨɞ ʫʩʽʭ 

ʢʣʽʻʥʪʽʚ, ʱɞ ʫ ʩʚɞʁ  ʯʝʨʛʫ ʜɞʟʚɞʣʷʻ ʚʠʢɞʥʘʪʠ ʜɞʩʢɞʥʘʣʠʡ ʙʽʟʥʝʩ-ʘʥʘʣʽʟ ʪʘ 

ʤʘʨʢʝʪʠʥʛɞʚʽ ʜɞʩʣʽʜʞʝʥʥʷ. ʎʝ ʻ ʚʝʣʠʢɞʁ  ʧʝʨʝʚʘʛɞʁ  ʫ ʢɞʥʢʫʨʝʥʪʥʽʡ ʙɞʨɞʪʴʙʽ.  

ɽʣʝʢʪʨɞʥʥʝ ʩʝʨʝʜɞʚʠʱʝ ʰʠʨɞʢɞ ʚʠʢɞʨʠʩʪɞʚʫʻʪʴʩʷ ʜʣʷ ʜɞʩʪʘʚʢʠ ʮʠʬʨɞʚɞʛɞ 

ʤʝʜʽʘ-ʢɞʥʪʝʥʪʫ (ʤʫʟʠʢʘ, ʬʽʣʴʤʠ, ʧʨʝʩʘ ʪɞɦ ɞ), ʢɞʨʠʩʥɞʾ  ʽʥʬɞʨʤʘʮʽʾ, ɞʩʚʽʪʥʽʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢɞʞ ʢɞʤʧʘʥʽʷʤʠ-ʚʠʨɞʙʥʠʢʘʤʠ ʧʨɞʛʨʘʤʥɞʛɞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʡɞʛɞ ʧʨɞʜʘʞʫ.  

ʅʘʡʙʽʣʴʰɞʁ  ʧʝʨʝʚʘʛɞʁ  ʝʣʝʢʪʨɞʥʥɞʾ  ʢɞʤʝʨʮʽʾ ʻ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ 

ɞʬɞʨʤʣʝʥʥʷ ʫʛɞʜʠ ʪʘ ʾʾ ʧɞʜʘʣʴʰʝ ɞʙʩʣʫʛɞʚʫʚʘʥʥʷ. ʊɞʤʫ ʙʽʟʥʝʩ-ʧʨɞʮʝʩʠ, ʷʢʽ 

ʤɞʞʫʪʴ ʙʫʪʠ ʧʝʨʝʚʝʜʝʥʽ ʥʘ ʝʣʝʢʪʨɞʥʥʫ ɞʩʥɞʚʫ ʤʘʶʪʴ ʧɞʪʝʥʮʽʘʣ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ 

ʥʘ ʥʠʭ, ʱɞ ʫ ʩʚɞʁ  ʯʝʨʛʫ ʧʨʠʟʚɞʜʠʪʴ ʜɞ ʟʥʠʞʝʥʥʷ ʩɞʙʽʚʘʨʪɞʩʪʽ ʪɞʚʘʨʫ ʯʠ ʧɞʩʣʫʛʠ. 

ʅʘʡʚʽʜɞʤʽʰʠʤ ʧʨʠʢʣʘʜɞʤ ʟʜʽʡʩʥʝʥʥʷ ʝʣʝʢʪʨɞʥʥɞʾ  ʢɞʤʝʨʮʽʾ ʻ ɯʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ, 

ʷʢʠʡ ʷʚʣʷʻ ʩɞʙɞʁ  ʚʝʙʨʝʩʫʨʩ ʟ ʢʘʪʘʣɞʛɞʤ ʧʨɞʜʫʢʮʽʾ ʪʘ ʤɞʞʣʠʚʽʩʪʶ ʟʘʤɞʚʣʝʥʥʷ ʽ 

https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D0%B7%D0%B0%D0%BA%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%91%D1%96%D0%B7%D0%BD%D0%B5%D1%81-%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%B8%D0%B9_%D0%BC%D0%B0%D1%80%D0%BA%D0%B5%D1%82%D0%B8%D0%BD%D0%B3
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%B8%D0%B9_%D0%BC%D0%B0%D1%80%D0%BA%D0%B5%D1%82%D0%B8%D0%BD%D0%B3
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%B8%D0%B9_%D0%BE%D0%B1%D0%BC%D1%96%D0%BD_%D0%B4%D0%B0%D0%BD%D0%B8%D0%BC%D0%B8
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%B0_%D0%BF%D1%80%D0%BE%D0%BC%D0%B8%D1%81%D0%BB%D0%BE%D0%B2%D1%96%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BF%D1%96%D1%82%D0%B0%D0%BB
https://uk.wikipedia.org/wiki/%D0%A2%D0%BE%D1%80%D0%B3%D1%96%D0%B2%D0%BB%D1%8F
https://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%BE%D1%88%D1%96
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%B8%D0%B9_%D0%BC%D0%B0%D1%80%D0%BA%D0%B5%D1%82%D0%B8%D0%BD%D0%B3
https://uk.wikipedia.org/wiki/%D0%91%D0%B0%D0%BD%D0%BA%D1%96%D0%BD%D0%B3
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ɞʧʣʘʪʠ ʪɞʚʘʨʽʚ, ʷʢʽ ʩʧɞʜɞʙʘʣʠʩʴ ʧɞʢʫʧʮʶ. ɺʩʝ ʙʽʣʴʰʝ ʢɞʤʧʘʥʽʡ ʫ ʩʚʽʪʽ 

ʚʧʨɞʚʘʜʞʫʶʪʴ ʨʽʰʝʥʥʷ ʝʣʝʢʪʨɞʥʥɞʾ  ʢɞʤʝʨʮʽʾ ʫ ʩʚɞ̒ ʤʫ ʙʽʟʥʝʩʽ. ʅʘʧʨʠʢʣʘʜ, 

ʚʩʝʩʚʽʪʥʴɞ ʚʽʜɞʤʘ ʢɞʤʧʘʥʽʷ CISCO ʥʝʤʘʻ ʪʨʘʜʠʮʽʡʥɞʾ  ʤʝʨʝʞʽ ʜʠʩʪʨʠʙ'ʶʪɞʨʽʚ. 

ɿʘʤʽʩʪʴ ʪɞʛɞ, ʚɞʥʘ ʧʨʠʡʤʘʻ ʟʘʤɞʚʣʝʥʥʷ ʪʽʣʴʢʠ ʚ ʝʣʝʢʪʨɞʥʥʽʡ ʬɞʨʤʽ ʟɞʢʨʝʤʘ ʟʽ 

ʩʚɞʛɞ ʚʝʙʩʘʡʪʫ. ɯʥʰʠʡ ʧʨʠʢʣʘʜ ï ʚʠʨɞʙʥʠʢʠ ʥɞʫʪʙʫʢʽʚ. ʅʘ ʩʚɞʾ ʭ ʚʝʙʩʘʡʪʘʭ ʚɞʥʠ 

ʨɞʟʤʽʱʫʶʪʴ ʽʥʪʝʨʘʢʪʠʚʥʽ ʩʪɞʨʽʥʢʠ, ʜʝ ʢɞʨʠʩʪʫʚʘʯ ʤɞʞʝ ʟʢɞʥʬʽʛʫʨʫʚʘʪʠ ʩɞʙʽ 

ʥɞʫʪʙʫʢ ʟʘ ʩʚɞʾ ʤʠ ʧɞʪʨʝʙʘʤʠ ʪʘ ɞʬɞʨʤʠʪʠ ʟʘʤɞʚʣʝʥʥʷ ʽ ɞʧʣʘʪʫ.  

ɺʧʨɞʜɞʚʞ 2017-2022 ʨɞʢʽʚ ʫʢʨʘʾʥʩʴʢʠʡ ʨʠʥɞʢ ʝʣʝʢʪʨɞʥʥɞʾ  ʢɞʤʝʨʮʽʾ ʧɞʢʘʟʫʚʘʚ 

ɞɦʨʽʯʥʝ ʟʨɞʩʪʘʥʥʷ ʥʘ ʨʽʚʥʽ 50%-60% ʥʝʟʘʣʝʞʥɞ ʚʽʜ ʧʝʨʤʘʥʝʥʪʥʠʭ ʝʢɞʥɞʤʽʯʥʠʭ 

ʢɞʣʠʚʘʥʴ. ʇʨʠ ʮʴɞʤʫ ʨʠʥɞʢ ʚɞʣɞʜʽʻ ʩʝʨʡɞʟʥʠʤ ʧɞʪʝʥʮʽʘʣɞʤ. ʅʘʧʨʠʢʣʘʜ, ʚ 

ʅʽʤʝʯʯʠʥʽ ʻʤʢʽʩʪʴ ʨʠʥʢʫ ʝʣʝʢʪʨɞʥʥɞʾ  ʢɞʤʝʨʮʽʾ ʩʪʘʥɞʚʠʪʴ ʙʣʠʟʴʢɞ $36 ʤʣʨʜ. ɺ 

ʋʢʨʘʾʥʽ ʘʥʘʣɞʛʽʯʥʠʡ ʧɞʢʘʟʥʠʢ ʩʪʘʥɞʚʠʪʴ ʥʝ ʙʽʣʴʰʝ $400 ï $500 ʤʣʥ. [2]  

Ƀʩʥɞʚʥʽ ʬʘʢʪɞʨʠ, ʷʢʽ ʛʘʣʴʤʫʶʪʴ ʨɞʟʚʠʪɞʢ ʫʢʨʘʾʥʩʴʢɞʛɞ ʨʠʥʢʫ ʝʣʝʢʪʨɞʥʥɞʾ  

ʢɞʤʝʨʮʽʾ:  

ï ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʢɞʥɞʜʘʚʯɞʾ  ʙʘʟʠ, ʷʢʘ ʙ ʨʝʛʫʣʶʚʘʣʘ ʧʨɞʮʝʩ ʢʫʧʽʚʣʽ/ʧʨɞʜʘʞʫ 

ɞʥʣʘʡʥ, ʟʜʽʡʩʥʝʥʥʷ ʝʣʝʢʪʨɞʥʥʠʭ ʧʣʘʪʝʞʽʚ ʟʘ ɞʧʣʘʯʝʥʽ ʪɞʚʘʨʠ/ʧɞʩʣʫʛʠ ʪʘ ʷʢʘ ʙ 

ʚʩʪʘʥɞʚʣʶʚʘʣʘ ʧʨɞʟɞʨʽ ʧʨʘʚʠʣʘ ʛʨʠ ʥʘ ʨʠʥʢʫ (ʷʢ ʜʣʷ ʧʨɞʜʘʚʮʽʚ, ʪʘʢ ʽ ʜʣʷ 

ʧɞʢʫʧʮʽʚ) 

ï ʩʣʘʙɞ ʨɞʟʚʠʥʝʥʘ ʥʘʮʽɞʥʘʣʴʥʘ ʩʠʩʪʝʤʘ ʝʣʝʢʪʨɞʥʥʠʭ ʧʣʘʪʝʞʽʚ 

ï ʥʠʟʴʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʣʴʰɞʩʪʽ ʽʩʥʫʶʯʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʪɞʨʛɞʚʝʣʴʥʠʭ 

ʤʘʡʜʘʥʯʠʢʽʚ 

ï ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʨɞʥʠʢʥʝʥʥʷ ʽʥʪʝʨʥʝʪʫ (ɞʩɞʙʣʠʚɞ ʚ ʨʝʛʽɞʥʘʭ). 

ɼʣʷ ʋʢʨʘʾʥʠ ʘʢʪʫʘʣʴʥɞ ʥʘ ʩʴɞʛɞʜʥʽ, ʜʣʷ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ ʚ ̔ʥʪʝʨʥʝʪ, ʚʠʨʽʰʝʥʥʷ 

ʥʘʩʪʫʧʥʠʭ ʧʠʪʘʥʴ:  

ï ʧʨʠʡʥʷʪʪʷ ʪʘ ʨʝʛʣʘʤʝʥʪʘʮʽʷ ʟʘʢɞʥʽʚ, ʥɞʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ, ʽʥʩʪʨʫʢʮʽʡ; 

ï ʬʽʥʘʥʩʫʚʘʥʥʷ ʥʘʫʢɞʚʠʭ ʜɞʩʣʽʜʞʝʥʴ; 

ï ʢʨʠʧʪɞʛʨʘʬʽʾ; 

ï ʮʠʬʨɞʚɞʛɞ ʧʽʜʧʠʩʫ; 

ï ʧʣʘʪʽʞʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʚʝʜʝʥʥʷ ʨɞʟʨʘʭʫʥʢʽʚ ʚ ʽʥʪʝʨʥʝʪ; 

ï ʩʪʚɞʨʝʥʥʷ ʚ ʧʨʘʚɞɞʭɞʨɞʥʥʠʭ ɞʨʛʘʥʘʭ, ʟɞʢʨʝʤʘ ʚ ʄɺʉ, ʧʽʜʨɞʟʜʽʣʽʚ ʧɞ 

ʙɞʨɞʪʴʙʽ ʟ ʢʽʙʝʨʟʣɞʯʠʥʘʤʠ. 

ʈʘʥʽʰʝ ʨʠʥɞʢ e-Commerce ʷʚʣʷʚ ʩɞʙɞʶ ʩʢɞʨʽʰʝ ʧʨɞʩʪʫ ʢɞʥʮʝʧʮʽʶ ʨɞʟʜʨʽʙʥɞʾ 

ʪɞʨʛʽʚʣʽ, ʪɞ ʪʝʧʝʨ ʚʽʥ ʧʝʨʝʪʚɞʨʶʻʪʴʩʷ ʥʘ ʛʣɞʙʘʣʴʥʫ ʝʢɞʩʠʩʪʝʤʫ. ʋ ʨɞʟʚʠʥʝʥʠʭ 

ʢʨʘʾʥʘʭ ʢɞʥʢʫʨʝʥʮʽʷ ʫ ʩʬʝʨʽ ʝʣʝʢʪʨɞʥʥɞʾ ʢɞʤʝʨʮʽʾ ʥʘʜʟʚʠʯʘʡʥɞ ʚʠʩɞʢʘ.  

ʅʘʡʙʽʣʴʰʽ ʛʨʘʚʮʽ, ʷʢ-ɞʪ Amazon ʘʙɞ AliExpress, ʧʨɞʮʚʽʪʘʶʪʴ, ʪɞʜʽ ʷʢ 

ʥʝʚʝʣʠʢʠʤ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʤ ʚʩʝ ʩʢʣʘʜʥʽʰʝ ʢɞʥʢʫʨʫʚʘʪʠ ʷʢ ʽʟ ʥʠʤʠ, ʪʘʢ ʽ ʤʽʞ 

ʩɞʙɞʶ. ʅʘʡʝʬʝʢʪʠʚʥʽʰʠʤʠ ʤʝʪɞʜʘʤʠ ʟʘʣʫʯʝʥʥʷ ʘʫʜʠʪɞʨʽʾ ʩʪʘʶʪʴ ʩʪʚɞʨʝʥʥʷ 

ʩʧʽʣʴʥɞʪʠ, ʧʨɞʛʨʘʤʠ ʣɞʷʣʴʥɞʩʪʽ, ʙʝʟʰɞʚʥʠʡ ʤɞʙʽʣʴʥʠʡ ʽ ʜʝʩʢʪɞʧʥʠʡ 

ʢɞʨʠʩʪʫʚʘʣʴʥʠʮʴʢʠʡ ʜɞʩʚʽʜ. 

ʉʇʀʉɃʂ ɺʀʂɃʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1.ɹʽʣʷʚʩʴʢʘ ʖ.ɺ. ʈʝʛʫʣʶʚʘʥʥʷ ʝʣʝʢʪʨɞʥʥɞʾ ʢɞʤʝʨʮʽʾ ʚ ʋʢʨʘʾʥʽ. ʄɞʣɞʜʠʡ ʚʯʝʥʠʡ, 

2016. ˉ 10 (37). 

2. ɽʣʝʢʪʨʦʥʥʘ ʢʦʤʝʨʮʽʷ. URL: https://uk.wikipedia.org/wiki/ɽʣʝʢʪʨʦʥʥʘ_ʢʦʤʝʨʮʽʷ  
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PORčWNANIE PLONOWANIA 4 ODMIAN ŧYTA OZIMEGO 

MIESZANCOWEGO Z 4 ODMIANAMI ŧYTA POPULACYJNEGO 

 

ŧyto (Secale cereale L.) to zboŨe waŨne dla polskiego rolnictwa, charakteryzujŃce 

siň dobrŃ odpornoŜciŃ na r·Ũne stresy biotyczne i abiotyczne, efektywnym 

wykorzystywaniem skğadnik·w pokarmowych, a takŨe wğaŜciwoŜciami 

prozdrowotnymi [1]. 

60% gruntow w Polsce gleby barzo lekkie i lekkie: charakteryzujŃ siň niskŃ 

produktuwnosciŃ i ogr ʧʦʣʴʩʢʪaniczonŃ mozliwosciŃ wybory roslin, ktore moŨemy na 

nich uprawiac z zyskiem.  

Godna polecenia jest uprawa na tych glebach zyta hybrydowego osiagajacego w 

tych warunkach plon siegajacy 5-7t/ha.  

W porownianiu do pszenicy i przenzyta zyto hybrydowe oznacza sie wyŨszym i 

stabilnejszym plonem.  

Zyto charakteryzuja sie niskim wspolczynnikom transpiracji, wynoszacym 350 l 

wody na kg suchej masy. Naukowcy udowodnili, ze pszenica w por·wnaniu do Ũyta 

potrebuje na wytworzenie tej samej ilosti s.m. wiecej wody o 30-40% [2]. 

Powierzchnia obsiana Ũytem w Polsce wynosi ok. 1 mln ha. 50% tej powierzchni 

obsiewana jest odmianami mieszancowymi [3]. 

Najwiňkszy wpğyw na wielkoŜĺ plon·w ma wyb·r odpowiedniej odmiany. Podjňcie 

tej strategicznej dla gospodarstwa decyzji warto dokonaĺ na podstawie wynik·w badaŒ 

PDO. 

Szczeg·ğowa analiza rejestru odmian na przestrzeni ostatnich 10 lat wskazuje, Ũe z 

roku na rok roŜnie udziağ odmian pochodzŃcych z hodowli zagranicznych. PodobnŃ 

sytuacjň obserwujemy z liczbŃ odmian rejestrowanych w rejestrze krajowym: ich 

liczba podwoiğa siň z 38 w 2010 r. do 82 w 2022 r.  

Wzrost tğumaczy siň wprowadzeniem do rejestru krajowego odmian zagranicznych 

od 14 (2010) do 52 (2022). 

Po powyŨszych zmianach Krajowy rejestr liczy aktualnie 82 odmiany Ũyta ozimego, 

z kt·rych: 53 przeznaczonych jest do uprawy gğ·wnie na ziarno (24 odmiany 

populacyjne, 29 odmian mieszaŒcowych) oraz 28 skğadnik·w odmian mieszaŒcowych.  

W Krajowym rejestrze znajduje siň takŨe jedna odmiana przeznaczona do uprawy 

na cele zielonkowe ï Pastar. 

Najwiekszym hodowcŃ /reprezentatami zyta ozimego w Polske sŃ: HR Danko sp. 

z.o.o Choryn, 27, 64-000 Kosian, DE P.H. Petersen Saatzucht Lundsgaard GmbH, 

KWS Lochow Pl. sp.z o.o. Kondratowice, 57-150 Pusy, ul. Straszewska 70.  

Celem badaŒ jest por·wnanie plonowania mieszaŒc·w i odmian Ũyta ozimego. 

Material i metody. Miejsce zağoŨenia doŜwiadczenia: Stacja DoŜwiadczalna Oceny 

Odmian w Marianowo (ZDOO Marainowo). 

Gleba: klasa gleby: IV a; rodzaj: glina lekka pylasta. 
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Kompleks przydatnoŜĺi rolniczej gleby: Ŧytni bardzo dobry (pszenno-Ŧytni). 

Typ gleby:                                                brunatna wğaŜciwa. 

Ostatnie wapnowanie:                              06.11.2015. 

ZasobnoŜĺ gleby: 

Skladnik      Ocena/IloŜĺ 

Fosfor      wysoka /18,4. 

Potas      Ŝrednia /15,7. 

Magnez      niska /3,3. 

pH       kwasna /5,5. 

 

Odmiany Ũyta ozimego badanych w doŜwiadcheniu: populacyjnego: DaŒkowskie 

Hadron, DaŒkowskie Turkus, DaŒkowske Granat, Reflektor; mieszaŒcowego: KWS 

Berado F1, KWS Jethro F1, Piano F1, KWS Vinetto.  

Wzoriec: 2022 ï DaŒkowskie Granat, DaŒkowskie Kanter, KWS Igor, KWS Jentro; 

F1 ï odmiana mieszaŒĺowa.  

Badania terenowe przeprowadzono zgodnie z og·lnie przyjňtymi metodami. 

DğugoŜĺ poletka ï 11 m (zbi·r), szerokoŜĺ poletka ï 1,5 m, liczba rzňd·w ï 12, 

rozstaw rzňdow ï 12,5 cm.  

Przez wiele lat na terenie Polski uprawiano gğ·wnie populacyjne odmiany Ũyta. 

Pierwszy gatunek Ũyta mieszaŒcowego, inaczej hybrydowego zarejestrowano dopiero 

w poğowie lat 90, a kolejne pojawiağy siň stosunkowo rzadko.  

Przyrost popularnoŜci odmian mieszkaŒcowych nastŃpiğ po wyeliminowaniu wad 

takich, jak np. sğaba odpornoŜĺ na rdzň brunatnŃ. Pierwsza odmiana mieszaŒcowa 

Marder dawağa jednak wyŨszy plon od zb·Ũ populacyjnych. 

Uprawa Ũyta mieszancowego moŨe byĺ opğacalna i korzystna dla rolnika. W 

por·wnaniu z odmianami populacyjnymi wymaga mniejszych nakğad·w finansowych 

ï nasiona sŃ taŒsze, co ma znaczenie w przypadku odnawiania materiağu siewnego.  

Zar·wno Ũyta populacyjne, jak i mieszaŒcowe sŃ dobrze przystosowane do uprawy 

nawet w trudnych warunkach glebowych, przy niskich zawartoŜciach skğadnik·w 

pokarmowych roŜlin oraz mağej zasobnoŜci w wodň.  

Odmiany mieszaŒcowe przy warunkach niedobor·w charakteryzujŃ siň jednak 

wiňkszŃ plennoŜciŃ ï Ŝrednio o okoğo 20 proc (przez systemň ĂPollen Plusò, 

wzmocniona odpornoŜĺ na rdzň brunatnŃ).  

JeŜli chodzi o sam proces uprawy to nie ma wiňkszych r·Ũnic pomiňdzy Ũytem 

populacyjnym a mieszaŒcowym [2]. 

Plon jest koŒcowym wynikiem wsp·ğdziağania wszystkich czynnik·w technologii 

uprawy roŜliny z odmiany i realizacji jej potencjağu w odpowiednich warunkach 

pogodowych, z odpowiednim poziomem techniki rolniczej, nawozenia, ochrony roŜlin 

itp.  

Z analizy produktywnoŜci odmian i mieszaŒc·w Ũyta ozimego wynika, Ũe wszystkie 

bez wyjŃtku mieszaŒce Ũyta ozimego charakteryzujŃ siň istotnie wyŨszŃ 

produktywnoŜciŃ.  

Rozmieszczenie odmian i mieszaŒc·w Ũyta ozimego na podstawie testu Duncana 

umoŨliwiğo podzielenie badanego materiağu na 5 jednorodnych grup. 
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KWS Jentro naleŨy do pierwszej jednorodnej grupy o najwyŨszej wydajnoŜci. 

NajliczniejszŃ jednorodnŃ grupŃ jest druga. Obejmuje wszystkie badane mieszaŒce 

Ũyta ozimego: Piano F1, KWS Bernado, KWS Vinetto.  

ŧyto ozime odmiany DaŒkowskie Granat charakteryzowağo siň najwyŨszŃ 

produktywnoŜciŃ na przestrzeni badanych lat. 

Do czwartej jednorodnej grupy naleŨŃ odmiany Ũyta ozimego: DaŒkowskie Hudron, 

Reflektor. NajmniejszŃ produktywnoŜciŃ na przestrzeni lat badaŒ charakteryzowağa siň 

odmiana DaŒkowskie Turkus. 

Plon odmian i mieszaŒc·w Ũyta ozimego wahağ siň od 71 dt/ha DaŒkowskie Turkus 

do 103,1dt/ha KWS Jethro F1.  

Wszystkie mieszaŒce przekroczyğy wzorec. NadwyŨka plon·w wynosi od 5,9 do 

11,9 dt/ha. Obserwujemy odwrotne dane dotyczŃce plon·w dla odmian. 

 

Tabela ï Plon ziarna Ũyta ozimego w 2022 r. 

 

Odmiana Plon ziarna, dt/ha Ñ do wzorca, dt/ha 

Wzorzec 91,2 - 

DaŒkowskie Hadron 77,5 -13,7 

DaŒkowskie Turkus 71,0 -20,2 

DaŒkowske Granat 79,6 -11,6 

Reflektor 80,6 -10,6 

KWS Berado F1 97,5 6,3 

KWS Jethro F1  103,1 11,9 

Piano F1  97,1 5,9 

KWS Vinetto 102,6 11,4 

NIR001 - 5,73 

 

Praktycznie ustalono, Ũe plon ziarna mieszaŒc·w Ũyta ozimego w % do wzorca 

znacznie przewyŨsza odmiany. R·Ũnica wynosi 9-22%. 

Zaleca siň uprawň mieszaŒc·w Ũyta ozimego KWS Jentro i KWS Vinetto w celu 

uzyskania wysokich i stabilnych plon·w w warunkach gospodarstw rolnych i os·b 

zwiŃzanych z rolnictwem, kt·re wedğug wynik·w badaŒ charakteryzujŃ siň wyŨszŃ 

wydajnoŜciŃ w por·wnaniu ze wzorcem. 

Literatura  
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ʋɼʂ 658.15:330.341.1 

ʄʘʢʘʨʝʥʢʦ ʊ.ɯ.,  

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʤʝʥʝʜʞʤʝʥʪʫ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʄɽʅɽɼɾʄɽʅʊ ʎʀʌʈʆɺʆɻʆ ʇʆʂʆʃɯʅʅʗ: ʂʆʄʇɽʊɽʅʎɯɰ 

ʄɸʁɹʋʊʅɯʍ ʄɽʅɽɼɾɽʈɯɺ ʊɸ ʇɯɼɻʆʊʆɺʂɸ ʉʇɽʎɯɸʃɯʉʊɯɺ 

 

ɺ ʩʫʯʘʩʥʠʭ ʨʝʘʣʽʷʭ ʧʝʨʝʭʦʜʫ ʜʦ ʮʠʬʨʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʚ ʷʢʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷ ɯʊ-ʩʬʝʨʠ ʟ ʧʨʦʝʢʪʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ, ʢʣʶʯʦʚʠʤ ʜʞʝʨʝʣʦʤ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʚʘʞʘʶʪʴʩʷ ʽʥʥʦʚʘʮʽʾ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʚʘʛʦʤʦ ʟʨʦʩʪʘʻ ʟʥʘʯʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʽʘʣʽʩʪʽʚ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʷʢʽ ʻ 

ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʮʠʬʨʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ.  

ʄʘʡʙʫʪʥʽ ʫʧʨʘʚʣʽʥʮʽ, ʷʢʽ ʤʘʶʪʴ ʮʠʬʨʦʚʠʡ ʩʚʽʪʦʛʣʷʜ ʪʘ ʷʢʽʩʥʽ ʪʝʦʨʝʪʠʯʥʽ 

ʟʥʘʥʥʷ, ʜʦʧʦʤʦʞʫʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʧʨʠʰʚʠʜʰʠʪʠ ʧʨʦʮʝʩ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʟʥʝʩ-

ʜʽʷʣʴʥʦʩʪʽ ʚ ʮʠʬʨʦʚʫ ʩʬʝʨʫ.  

ʇʨʠ ʮʴʦʤʫ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʋʢʨʘʾʥʠ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʥʝʩʪʘʯʘ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʷʢʽ 

ʟʜʘʪʥʽ ʧʨʦʚʝʩʪʠ ʪʘʢʫ ɯʊ-ʪʨʘʥʩʬʦʨʤʘʮʽʶ [1, 2]. ʊʦʤʫ, ʘʢʪʫʘʣʴʥʠʤ ʽ ʟʥʘʯʫʱʠʤ ʻ 

ʧʽʜʛʦʪʦʚʢʘ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ ʩʘʤʝ ʩʝʨʝʜ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʠʬʨʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ. 

ʊʝʧʝʨ ʧʦʩʪʘʚʠʤʦ ʧʠʪʘʥʥʷ: ʯʠ ʤʦʞʣʠʚʦ ʚʠʚʯʠʪʠʩʷ ʥʘ ʢʝʨʽʚʥʠʢʘ?  

ɺʽʜʨʘʟʫ ʩʪʘʪʠ ʢʝʨʽʚʥʠʢʦʤ ʥʝ ʤʦʞʣʠʚʦ, ʷʢ ʽ ʫʧʨʘʚʣʷʪʠ ʘʚʪʦʤʦʙʽʣʝʤ ʙʝʟ ʜʦʩʚʽʜʫ, 

ʘʣʝ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʽ ʥʘʚʠʯʢʠ, ʚʢʣʶʯʠʪʠʩʷ ʚ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ, 

ʟʘʚʦʶʚʘʪʠ ʜʦʚʽʨʫ ʽ ʧʦʚʘʛʫ ʢʦʣʝʛ, ʧʦʩʪʫʧʦʚʦ ʚʠʚʯʘʪʠ ʚʩʽ ʧʨʦʮʝʩʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʽ, 

ʪʘʢʠʤ ʯʠʥʦʤ, ʩʪʘʪʠ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʤ ʤʝʥʝʜʞʝʨʦʤ [2, 3].  

ʄʝʥʝʜʞʤʝʥʪ ï ʮʝ ʧʨʦʮʝʩ ʦʨʛʘʥʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʾ ʢʦʤʧʘʥʽʾ, 

ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ, ʧʨʠʥʮʠʧʽʚ ʫʧʨʘʚʣʽʥʥʷ ʚʩʽʤʘ ʥʘʷʚʥʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʪʝʣʝʢʪ ʧʨʘʮʽʚʥʠʢʽʚ, ʾʭ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ, ʤʦʪʠʚʘʮʽʶ. 

ʄʝʥʝʜʞʤʝʥʪ ʻ ʝʣʝʤʝʥʪʦʤ ʩʫʯʘʩʥʦʩʪʽ, ʧʦʚʠʥʝʥ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ, 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʽʥʥʦʚʘʮʽʾ, ʪʦʨʢʘʪʠʩʷ ʘʙʩʦʣʶʪʥʦ ʚʩʽʭ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ.  

ʈʘʟʦʤ ʟ ʪʠʤ ʦʧʠʨʘʪʠʩʷ ʥʘ ʙʘʛʘʪʦʨʽʯʥʠʡ ʜʦʩʚʽʜ ʫʧʨʘʚʣʽʥʥʷ ʣʶʜʩʴʢʦʶ 

ʜʽʷʣʴʥʽʩʪʶ, ʥʘʚʯʘʪʠ ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ʤʝʥʝʜʞʝʨʽʚ, ʧʦʻʜʥʫʶʯʠ ʪʝʦʨʽʶ ʪʘ ʧʨʘʢʪʠʢʫ.  

ʄʝʥʝʜʞʝʨ ï ʮʝ ʫʧʨʘʚʣʽʥʝʮʴ-ʤʠʪʝʮʴ, ʷʢʠʡ ʜʦʩʢʦʥʘʣʦ ʚʦʣʦʜʽʻ ʤʠʩʪʝʮʪʚʦʤ 

ʦʙôʻʜʥʘʥʥʷ ʢʦʣʝʢʪʠʚʫ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʪʘ ʦʧʝʨʘʪʠʚʥʠʭ ʮʽʣʝʡ 

ʢʦʤʧʘʥʽʾ, ʨʝʟʫʣʴʪʘʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ.  

ɸʜʞʝ ʫʩʧʽʭ ʢʦʤʧʘʥʽʾ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʝʢʦʥʦʤʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʯʠ 

ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʘ ʡ ʚʽʜ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʝʥʝʜʞʝʨʘ, ʜʽʾ ʷʢʦʛʦ 

ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʚʠʩʦʢʫ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ, ʚʤʦʪʠʚʦʚʘʥʽʩʪʴ, ʨʦʟʚʠʪʦʢ.  

ɽʬʝʢʪʠʚʥʠʡ ʤʝʥʝʜʞʝʨ ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʟʥʘʥʥʷʤʠ ʫ ʙʘʛʘʪʴʦʭ ʩʬʝʨʘʭ: 

(ʤʝʥʝʜʞʤʝʥʪ, ɯʊ-ʩʬʝʨʘ, ʚʠʨʦʙʥʠʮʪʚʦ, ʩʦʮʽʘʣʴʥʘ ʧʩʠʭʦʣʦʛʽʷ, ʝʢʦʥʦʤʽʢʘ, ʙʽʟʥʝʩ), 

ʧʦʩʪʽʡʥʦ ʥʘʚʯʘʪʠʩʷ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ. 

ʋʩʧʽʰʥʠʡ ʤʝʥʝʜʞʝʨ ʤʘʻ ʚʦʣʦʜʽʪʠ ʙʘʛʘʪʴʤʘ ʷʢʦʩʪʷʤʠ:  



241 
 

- ʂʦʤʫʥʽʢʘʪʠʚʥʽʩʪʴ ï ʚʣʘʩʪʠʚʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʣʝʛʢʽʩʪʶ 

ʩʧʽʣʢʫʚʘʥʥʷ, ʥʘʣʘʛʦʜʞʝʥʥʷʤ ʜʽʣʦʚʠʭ ʩʪʦʩʫʥʢʽʚ, ʟʜʘʪʥʽʩʪʶ ʧʝʨʝʢʦʥʫʚʘʪʠ, 

ʟʛʣʘʜʞʫʚʘʪʠ ʨʦʟʙʽʞʥʦʩʪʽ. 

- ɺʠʩʦʢʽ ʨʦʟʫʤʦʚʽ ʪʘ ʘʥʘʣʽʪʠʯʥʽ ʟʜʽʙʥʦʩʪʽ ï ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʠʭ ʟʘʚôʷʟʢʽʚ, ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʠʡʤʘʥʥʷ ʧʨʘʚʠʣʴʥʠʭ ʨʽʰʝʥʴ, 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ. 

- ʇʨʘʛʥʝʥʥʷ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ï ʧʽʜʚʠʱʫʚʘʪʠ ʩʚʽʡ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤ ʽ ʥʘʚʯʘʪʠ 

ʧʝʨʩʦʥʘʣ, ʨʝʘʛʫʚʘʪʠ ʥʘ ʽʥʥʦʚʘʮʽʾ, ʙʫʪʠ ʽʜʝʡʥʠʤ ʥʘʪʭʥʝʥʥʠʢʦʤ, ʚʠʥʘʭʽʜʥʠʢʦʤ. 

- ʈʠʟʠʢʦʚʽʩʪʴ ʪʘ ʚʠʤʦʛʣʠʚʽʩʪʴ ï ʚʤʽʪʠ ʨʦʟʫʤʥʦ ʨʠʟʠʢʫʚʘʪʠ, ʜʦʩʷʛʘʪʠ 

ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʩʚʦʛʦ ʘʚʪʦʨʠʪʝʪʫ. 

- ɯʥʽʮʽʘʪʠʚʥʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʦʚʘʪʦʨʩʪʚʘ, ʟʘʭʠʩʪ ʽʥʪʝʨʝʩʽʚ ʧʽʜʣʝʛʣʠʭ ʧʝʨʝʜ 

ʚʠʱʠʤ ʢʝʨʽʚʥʠʮʪʚʦʤ. 

- ɺʠʩʦʢʽ ʤʦʨʘʣʴʥʽ ʷʢʦʩʪʽ ï ʯʝʩʥʽʩʪʴ ʪʘ ʥʝʫʧʝʨʝʜʞʝʥʽʩʪʴ ʟʘʚʞʜʠ ʮʽʥʫʶʪʴʩʷ ʚ 

ʩʫʩʧʽʣʴʩʪʚʽ.  

ʆʪʞʝ, ʚʽʜ ʤʘʡʙʫʪʥʽʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʫ ʙʽʟʥʝʩʽ ʯʝʢʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʽ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʙʽʟʥʝʩ-ʦʧʝʨʘʮʽʡ/ʬʫʥʢʮʽʡ/ʤʦʜʝʣʝʡ/ʧʨʦʮʝʩʽʚ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʰʠʨʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ, 

ʧʝʨʝʪʚʦʨʝʥʠʭ ʥʘ ʽʥʪʝʣʝʢʪ ʽ ʧʨʘʢʪʠʯʥʽ ʟʥʘʥʥʷ: DIKW data, information, knowledge, 

wisdom ð ʜʘʥʽ/ʽʥʬʦʨʤʘʮʽʷ/ʟʥʘʥʥʷ/ʤʫʜʨʽʩʪʴ, ʤʘʶʯʠ ʥʘ ʫʚʘʟʽ ʢʦʥʢʨʝʪʥʫ ʢʦʨʠʩʪʴ.  

ʇʨʠʩʢʦʨʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʟʚʝʜʝ ʜʦ 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʨʠʥʢʽʚ, ʢʣʽʻʥʪʽʚ ʽ ʙʽʟʥʝʩ-ʨʝʩʫʨʩʽʚ, ʥʘʜʘʩʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʚ 

ʥʘʰʠʭ ʨʝʘʣʽʷʭ ʪʘ ʚʠʢʣʠʢʘʭ, ʱʦ ʟʨʝʰʪʦʶ ʧʨʠʟʚʝʜʝ ʜʦ ʝʢʦʥʦʤʽʢʠ Digital Upgrade. 

ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʧʦʥʷʪʪʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʩʪʠʣʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʥʦʚʽʪʥʽ ʚʠʜʠ ʤʝʥʝʜʞʤʝʥʪʫ, ʨʦʟʢʨʠʪʦ ʤʦʞʣʠʚʦʩʪʽ ʮʠʬʨʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʋʢʨʘʾʥʽ.  

ʇʦʢʘʟʘʥʦ, ʷʢʠʤʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ ʪʘ ʷʢʦʩʪʷʤʠ ʤʘʻ ʚʦʣʦʜʽʪʠ ʤʘʡʙʫʪʥʽʡ 

ʤʝʥʝʜʞʝʨ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʤʝʥʝʜʞʤʝʥʪʫ, ʷʢʠʤ ʯʠʥʦʤ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ. 
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ʋɼʂ 658.821:[338.2:004] 

ʆʛʨʝʥʠʯ ʖ.ʆ.,  

ʜ.ʝ.ʥ., ʜʦʮʝʥʪ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʬʽʥʘʥʩʽʚ, ʙʘʥʢʽʚʩʴʢʦʾ ʩʧʨʘʚʠ ʪʘ ʩʪʨʘʭʫʚʘʥʥʷ 

ɿʘʧʦʨʽʟʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ  

ɿʘʡʮʝʚ ɭ.ɸ.,  

ʤʘʛʽʩʪʨʘʥʪ ʢʘʬʝʜʨʠ ʬʽʥʘʥʩʽʚ, ʙʘʥʢʽʚʩʴʢʦʾ ʩʧʨʘʚʠ ʪʘ ʩʪʨʘʭʫʚʘʥʥʷ ɿʘʧʦʨʽʟʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʎʀʌʈʆɺɯɿɸʎɯɰ ɽʂʆʅʆʄɯʂʀ ʅɸ 

ʂʆʅʂʋʈɽʅʊʆʉʇʈʆʄʆɾʅɯʉʊʔ ʇɯɼʇʈʀɭʄʉʊɺ  

ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʻ ʥʝʦʙʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʨʦʙʦʪʠ, ʚʠʨʦʙʥʠʮʪʚʦ, ʘʣʝ ʡ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʨʘʮʽ, ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʙʫʪʫ ʧʨʦʜʫʢʮʽʾ ʽ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ.  

ʉʘʤʝ ʽʥʥʦʚʘʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʧʽʜʧʨʠʻʤʩʪʚ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ.  

ɺ ʫʤʦʚʘʭ ʟʘʛʦʩʪʨʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʦʨʦʪʴʙʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʠʩʪʫʧʘʻ ʷʢ ʢʦʥʢʫʨʝʥʪʥʘ ʧʝʨʝʚʘʛʘ ʷʢ ʥʘ 

ʚʥʫʪʨʽʰʥʴʦʤʫ, ʪʘʢ ʽ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ ʨʠʥʢʫ. 

ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʽʜʧʨʠʻʤʩʪʚ ʻ ʟʤʽʮʥʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʦʟʠʮʽʾ ʥʘ ʨʠʥʢʫ, 

ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʧʨʦʜʘʞʽʚ, ʩʢʦʨʦʯʝʥʥʷ ʥʝʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ, 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʥʘʣʘʛʦʜʞʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʟʨʦʩʪʘʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʟʨʦʩʪʘʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ, 

ʧʦʢʨʘʱʝʥʥʶ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ [3]. 

ɺʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʻ ʧʽʜʚʠʱʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʤʦʞʣʠʚʦ ʟʜʽʡʩʥʠʪʠ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʟʘʭʦʜʽʚ:  

ï ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 
ʱʦ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʟʙʽʣʴʰʝʥʥʶ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ; 

ï  ʨʦʟʚʠʪʦʢ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʤʝʪʦʶ ʨʦʟʰʠʨʝʥʥʷ ʨʠʥʢʽʚ ʟʙʫʪʫ 

ʧʨʦʜʫʢʮʽʾ; ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ;  

ï ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʟʘʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ;  

ï ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʛʨʘʥʪʦʚʦʾ ʧʽʜʪʨʠʤʢʠ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ.  

ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʦʜʫʢʪʫ, ʧʦʢʨʘʱʠʪʠ ʽʤʽʜʞ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʨʠʥʢʫ [1]. 

ɿʘʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩʦʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ɯʊ-ʧʦʩʣʫʛʠ 

(ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʽʥʪʝʛʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ).  

ʉʘʤʝ ʘʢʪʠʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʊ ʫ ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩʦʤ ʟʘʙʝʟʧʝʯʠʣʦ 

ʧʽʜʪʨʠʤʢʫ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʫ ʩʢʣʘʜʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ 

ʫʤʦʚʘʭ [2]. 
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ʉʫʯʘʩʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʥʘʱʝʥʝ ʧʦʪʫʞʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʦʙʨʦʙʣʷʪʠ ʚʠʭʽʜʥʽ ʜʘʥʽ ʪʘ 

ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʙʽʟʥʝʩ-ʧʣʘʥʫʚʘʥʥʷ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ 

ʧʽʜʛʦʪʦʚʢʠ ʬʽʥʘʥʩʦʚʦʾ ʯʘʩʪʠʥʠ ʙʽʟʥʝʩ-ʧʣʘʥʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʦʚʫʚʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ, ʬʦʨʤʫʚʘʪʠ ʚʠʩʥʦʚʢʠ ʪʘ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʻ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʨʝʘʣʽʟʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ (ʪʦʚʘʨʽʚ, 

ʧʦʩʣʫʛ), ʷʢʠʡ ʦʪʨʠʤʘʥʠʡ ʚʽʜ ʝʣʝʢʪʨʦʥʥʦʾ ʪʦʨʛʽʚʣʽ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1.  

 

 

ʈʠʩ. 1. ʆʙʩʷʛ ʨʝʘʣʽʟʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ (ʪʦʚʘʨʽʚ, ʧʦʩʣʫʛ) ʧʽʜʧʨʠʻʤʩʪʚ, 

ʦʪʨʠʤʘʥʠʡ ʚʽʜ ʝʣʝʢʪʨʦʥʥʦʾ ʪʦʨʛʽʚʣʽ ʟʘ 2018-2021 ʨʨ. (ʪʠʩ.ʛʨʥ) [5] 

 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʭ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʜʦʟʚʦʣʷʻ:  

ï ʟʜʽʡʩʥʠʪʠ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ, ʘʥʘʣʽʟ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ;  

ï ʨʦʟʨʦʙʠʪʠ ʪʘ ʦʙʨʘʪʠ ʝʬʝʢʪʠʚʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ, ʩʭʝʤʠ ʬʽʥʘʥʩʫʚʘʥʥʷ 
ʪʘ ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ;  

ï ʨʦʙʠʪʠ ʟʚʽʪʠ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʙʘʣʘʥʩʫ, ʦʙʣʽʢʫ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ, ʟʘʨʦʙʽʪʥʦʾ 

ʧʣʘʪʠ; ʦʧʝʨʘʪʠʚʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʟʥʘʯʥʽ ʤʘʩʠʚʠ ʽʥʬʦʨʤʘʮʽʾ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ 

Big Data;  

ï ʦʙʣʽʢ ʨʫʭʫ ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ; ʚʜʦʩʢʦʥʘʣʠʪʠ ʢʦʨʧʦʨʘʪʠʚʥʫ ʢʫʣʴʪʫʨʫ;  

ï ʥʘʣʘʛʦʜʠʪʠ ʚʟʘʻʤʦʜʽʶ ʟ ʢʣʽʻʥʪʘʤʠ;  

ï ʦʧʝʨʘʪʠʚʥʦ ʫʭʚʘʣʶʚʘʪʠ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ; ʥʘʣʘʛʦʜʠʪʠ ʽʥʥʦʚʘʮʽʡʥʠʡ 
ʨʦʟʚʠʪʦʢ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ;  

ï ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʽʥʦʟʝʤʥʠʤʠ ʢʦʤʧʘʥʽʷʤʠ.  

ʂʨʽʤ ʪʦʛʦ, ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʚʘʪʠ 

ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ:  

ï ʪʝʭʥʦʣʦʛʽʯʥʽ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ (ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʝʩʫʨʩʽʚ);  
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ʇʝʨʝʨʦʙʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ

ʆʧʪʦʚʘ ʪʘ ʨʦʟʜʨʽʙʥʘ ʪʦʨʛʽʚʣʷ; ʨʝʤʦʥʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʤʦʪʦʮʠʢʣʽʚ 

ʊʨʘʥʩʧʦʨʪ, ʩʢʣʘʜʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʧʦʰʪʦʚʘ ʪʘ ʢʫʨ'ʻʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ

ɯʥʬʦʨʤʘʮʽʷ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ 
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ï ʦʧʝʨʘʮʽʡʥʽ ʧʝʨʝʚʘʛʠ (ʥʘʜʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ 
ʜʦʧʦʤʘʛʘʶʪʴ ʙʽʟʥʝʩʫ ʧʦʢʨʘʱʠʪʠ ʚʠʢʦʥʘʥʥʷ ʦʙʣʽʢʫ, ʧʣʘʥʫʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ 

ʝʬʝʢʪʠʚʥʽʩʪʶ);  

ï ʘʚʪʦʤʘʪʠʟʫʻʪʴʩʷ ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ;  

ï ʽʥʬʦʨʤʘʮʽʡʥʽ (ʜʦʩʪʫʧ ʜʦ ʨʠʥʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʙʨʦʙʢʘ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ 
ʜʘʥʠʭ);  

ï ʜʦʩʪʫʧ ʜʦ ʨʠʥʢʽʚ ʟʙʫʪʫ ʧʨʦʜʫʢʮʽʾ, ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ. 

ʉʫʯʘʩʥʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʢʦʤʧʘʥʽʾ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʘʚʪʦʤʘʪʠʟʫʶʪʴ ʧʨʦʮʝʩʠ ʚʩʝʨʝʜʠʥʽ ʢʦʤʧʘʥʽʾ (ERP-

ʩʠʩʪʝʤʠ) ʽ ʧʨʦʮʝʩʠ ʚʟʘʻʤʦʜʽʾ ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ (SCM- ʽ CRM-ʩʠʩʪʝʤʠ).  

ʎʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʫʧʨʘʚʣʷʪʠ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʬʽʥʘʥʩʦʚʠʤʠ 

ʧʦʪʦʢʘʤʠ, ʩʢʣʘʜʫʚʘʥʥʷʤ, ʘʩʦʨʪʠʤʝʥʪʦʤ ʧʨʦʜʫʢʮʽʾ, ʟʘʢʫʧʽʚʣʷʤʠ ʽ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʦʤ [4].  

ʇʦʨʷʜ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʩʫʯʘʩʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʥʝʦʙʭʽʜʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʷʢʽ ʤʦʞʫʪʴ ʧʽʜʚʠʱʠʪʠ 

ʢʚʘʣʽʬʽʢʘʮʽʶ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʩʧʨʠʷʪʠʤʫʪʴ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʥʘʚʠʯʦʢ, 

ʧʽʜʚʠʱʝʥʥʶ ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ. ʈʦʟʚʠʪʦʢ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʜʦʟʚʦʣʠʪʴ ʚʜʦʩʢʦʥʘʣʠʪʠ ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʜʦʩʪʘʚʢʠ ʧʨʦʜʫʢʪʽʚ ʽ ʧʦʩʣʫʛ, 

ʩʧʨʠʷʪʠʤʝ ʽʥʥʦʚʘʮʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ [4]. 

ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, 

ʩʬʦʨʤʫʚʘʪʠ ʥʘʧʨʷʤʢʠ ʧʽʜʚʠʱʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʮʠʬʨʦʚʽʟʘʮʽʷ ʝʢʦʥʦʤʽʢʠ ʩʧʨʠʷʻ ʮʠʬʨʦʚʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʥʘʧʨʷʤʢʫ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ, ʰʚʠʜʢʦʤʫ ʫʭʚʘʣʝʥʥʶ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʚʨʘʭʫʚʘʥʥʶ ʧʨʦʧʦʟʠʮʽʡ ʢʣʽʻʥʪʽʚ, ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʫ ʟ 

ʽʥʦʟʝʤʥʠʤʠ ʢʦʤʧʘʥʽʷʤʠ, ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʥʘʚʠʯʦʢ 

ʧʝʨʩʦʥʘʣʫ. ɺʩʝ ʮʝ ʬʦʨʤʫʻ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʾʭ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ, ʨʦʟʚʠʪʢʫ, ʟʨʦʩʪʘʥʥʶ ʧʨʠʙʫʪʢʦʚʦʩʪʽ.  
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ʇʘʩʝʥʯʫʢ ʇ.ɺ., 

ʘʩʧʽʨʘʥʪ ʬʘʢʫʣʴʪʝʪʫ ʋʧʨʘʚʣʽʥʥʷ ʽ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʉʂʃɸɼʆɺɯ ʎʀʌʈʆɺʆɰ ɹɽɿʇɽʂʀ ʇɯɼʇʈʀɭʄʉʊɺɸ 

 

ʎʠʬʨʦʚʘ ʙʝʟʧʝʢʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʧʦʩʪʘʻ ʧʝʨʝʜ 

ʩʫʯʘʩʥʠʤ ʤʝʥʝʜʞʤʝʥʪʦʤ. ʋ ʜʘʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ, ʢʦʣʠ ʢʨʘʾʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʥʽ 

ʚʽʡʩʴʢʦʚʦʛʦ ʢʦʥʬʣʽʢʪʫ, ʚʩʝ ʙʽʣʴʰʝ ʯʠʩʣʦ ʢʝʨʽʚʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚ ʫʩʚʽʜʦʤʣʶʶʪʴ, 

ʱʦ ʨʠʟʠʢʠ ʩʴʦʛʦʜʝʥʥʷ ʷʢ ʥʽʢʦʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʪʦʢʦʤ ʽʥʬʦʨʤʘʮʽʾ.  

ʇʨʠ ʤʦʞʣʠʚʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʘ ʟʦʚʥʽʰʥʴʦʛʦ ʚʪʨʫʯʘʥʥʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʫ 

ʩʠʩʪʝʤʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʥʠʢʘʻ ʨʝʘʣʴʥʘ ʟʘʛʨʦʟʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʢʦʨʝʢʪʥʽʩʪʴ, ʮʽʣʽʩʥʽʩʪʴ, ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ.  

ʊʘʢʘ ʨʝʘʣʴʥʽʩʪʴ ʟʘʛʨʦʟ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʫ ʩʪʘʙʽʣʴʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʊʦʤʫ ʧʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ ʧʦʥʷʪʪʷ 

ʮʠʬʨʦʚʦʾ ʙʝʟʧʝʢʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʩʢʣʘʜʦʚʠʭ. 

ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʩʚʽʜʯʠʪʴ, ʱʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʻʜʠʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʮʠʬʨʦʚʦʾ ʙʝʟʧʝʢʠ ʥʝʤʘʻ.  

ʅʘ ʧʦʛʣʷʜ ʘʚʪʦʨʘ, ʥʘʡʙʽʣʴʰ ʯʽʪʢʝ ʚʠʟʥʘʯʝʥʥʷ ʮʠʬʨʦʚʦʾ ʙʝʟʧʝʢʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʊ.ʉ. ʇʝʨʝʜʝʨʽʡ, ʷʢʝ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ çéʟʘʭʠʱʝʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ 

ʽ ʢʦʥʢʫʨʝʥʮʽʾ; ʟʘʭʦʜʠ ʽ ʤʝʪʦʜʠ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʤʽʥʽʤʽʟʘʮʽʶ ʟʦʚʥʽʰʥʽʭ ʽ 

ʚʥʫʪʨʽʰʥʽʭ ʨʠʟʠʢʽʚ ʝ-ʙʽʟʥʝʩʫ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʩʢʣʘʜʦʚʠʭè [1, ʉ. 202]. 

ɼʣʷ ʙʽʣʴʰ ʯʽʪʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ ʧʦʥʷʪʪʷ ʮʠʬʨʦʚʘ ʙʝʟʧʝʢʘ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʨʦʟʛʣʷʥʝʤʦ ʩʧʦʨʽʜʥʝʥʽ ʪʝʨʤʽʥʠ, ʪʘʢʽ ʷʢ çʽʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘè ʪʘ 

çʢʽʙʝʨʙʝʟʧʝʢʘè. 

ʇʽʜ ʢʽʙʝʨʙʝʟʧʝʢʦʶ, O.ɯ. ʊʢʘʯʝʥʢʦ ʪʘ ʂ.ʆ. ʊʢʘʯʝʥʢʦ, ʨʦʟʫʤʽʶʪʴ çéʟʘʭʠʩʪ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʢʽʙʝʨʧʨʦʩʪʦʨʫ, ʚʽʜ ʥʘʧʘʜʽʚ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ 

ʦʙʨʦʙʣʷʻʪʴʩʷ ʚ ʮʴʦʤʫ ʧʨʦʩʪʦʨʽ, ʚʠʷʚʣʝʥʥʷ ʪʘ ʧʨʦʪʠʜʽʷ ʘʪʘʢʘʤ ʽ ʢʽʙʝʨʽʥʮʠʜʝʥʪʘʤè 

[3, ʉ. 77].  

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʘʚʪʦʨ ʧʦʛʦʜʞʫʻʪʴʩʷ ʟ ʪʚʝʨʜʞʝʥʥʷʤ ɯ.ʄ. ʉʦʧʽʣʢʦ, ʱʦ 

çéʽʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ ï ʮʝ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʤʝʪʦʜʠʢ, ʨʦʟʨʦʙʣʝʥʠʭ ʽ ʪʠʭ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʭʠʩʪʫ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʟʤʽʥʠ, 

ʧʦʨʫʰʝʥʥʷ, ʟʥʠʱʝʥʥʷ ʽ ʧʝʨʝʚʽʨʢʠè [2, ʉ. 111]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝ ʚʠʢʣʘʜʝʥʠʡ ʤʘʪʝʨʽʘʣ, ʨʦʟʫʤʽʻʤʦ, ʱʦ ʽʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ 

ʪʘ ʢʽʙʝʨʙʝʟʧʝʢʘ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʧʦʚʽʜʦʤʣʝʥʴ 

ʧʨʦ ʟʘʛʨʦʟʠ ʫ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʘ ʤʝʨʝʞʝʚʠʭ ʩʠʩʪʝʤʘʭ.  

ʆʪʞʝ, ʮʠʬʨʦʚʘ ʙʝʟʧʝʢʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʘʢʽ ʩʢʣʘʜʦʚʽ, ʷʢ 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʢʽʙʝʨʙʝʟʧʝʢʘ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʥʘʮʽʣʝʥʽ 

ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʨʽʟʥʦʛʦ ʚʠʜʫ ʽʥʬʦʨʤʘʮʽʡ ʚ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤʘʭ.  
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ʎʠʬʨʦʚʘ ʙʝʟʧʝʢʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦʣʷʛʘʻ ʫ ʬʦʨʤʫʚʘʥʥʽ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʪʘ 

ʟʘʭʦʜʽʚ ʱʦʜʦ ʚʠʷʚʣʝʥʥʷ, ʘʥʘʣʽʟʫ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʜʞʝʨʝʣ, ʱʦ 

ʥʝʩʫʪʴ ʟʘʛʨʦʟʫ. ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʩʢʣʘʜʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʪʘ 

ʢʽʙʝʨʙʝʟʧʝʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʟʘʛʨʦʟ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ 

ʧʨʦʩʪʦʨʽ, ʢʦʤʧôʶʪʝʨʥʠʭ ʪʘ ʤʝʨʝʞʝʚʠʭ ʩʠʩʪʝʤʘʭ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1. 

 

 
 

ʈʠʩ.1. ʉʢʣʘʜʦʚʽ ʮʠʬʨʦʚʦʾ ʙʝʟʧʝʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʩʬʦʨʤʦʚʘʥʦ ʘʚʪʦʨʦʤ 

 


