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ʊɽʆʈɽʊʀʏʅɯ ʊɸ ʇʈʀʂʃɸɼʅɯ 

ɸʉʇɽʂʊʀ ʈʆɿʈʆɹʂʀ  

ʂʆʄʇôʖʊɽʈʅʀʍ ʉʀʉʊɽʄ 
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V ɺʉɽʋʂʈɸɰʅʉʔʂʆɰ ʅɸʋʂʆɺʆ-ʇʈɸʂʊʀʏʅʆɰ ʂʆʅʌɽʈɽʅʎɯɰ 

ʉʊʋɼɽʅʊɯɺ ɯ ɸʉʇɯʈɸʅʊɯɺ 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ 
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ʂʠʾʚ. ï 197 ʩ. (ʝʣʝʢʪʨʦʥʥʝ ʚʠʜʘʥʥʷ) 
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ʉʀʉʊɽʄɸ ʂɽʈʋɺɸʅʅʗ ʈʆɿʋʄʅʀʄ ɹʋɼʀʅʂʆʄ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ IOT  
ʂʦʨʦʣʴ ʆ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʣʙʦʪ ɯ.ʄ. 196 
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ʈʆɿʈʆɹʃɽʅʅʗ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɰ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʊɽʍʅʆʃʆɻɯɰ ɼʃʗ 

ʆʎɯʅʖɺɸʅʅʗ ʉʊɸʅʋ ɸʊʄʆʉʌɽʈʅʆɻʆ ʇʆɺɯʊʈʗ 

ʐʝʚʯʝʥʢʦ ɼ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 
ʄʝʪʘ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʘʚʪʦʤʘʪʠʯʥʠʤʠ ʩʪʘʥʮʽʷʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 
ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩʠ ʦʪʨʠʤʘʥʥʷ, ʦʙʨʦʙʢʠ ʽ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʱʦʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʩʠʩʪʝʤʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 
ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʋʢʨʘʾʥʽ 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 
ʩʠʩʪʝʤʘʭ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʟʘʡʤʘʶʪʴ 
ʦʜʥʫ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʤʽʩʮʴ ʫ  ʞʠʪʪʽ ʣʶʜʝʡ. ʏʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʪʨʘʪʠ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʘʩʪʘʻ ʝʢʦʣʦʛʽʯʥʘ ʢʨʠʟʘ. ʅʝʦʙʭʽʜʥʦ 
ʚʠʟʥʘʯʠʪʠ ʬʘʢʪʦʨʠ, ʷʢʽ ʧʦʛʽʨʰʫʶʪʴ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦʙ ʜʘʪʠ ʦʮʽʥʢʫ 
ʚʠʥʠʢʘʶʯʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʥʘʜʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʤʦʞʣʠʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 
ʧʨʦʙʣʝʤ.  

ɿʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʣʷʪʴ ʥʝʙʝʟʧʝʢʫ ʥʝ ʪʽʣʴʢʠ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ 
ʩʪʘʥ, ʘʣʝ ʡ ʩʪʘʥʦʚʣʷʪʴ ʥʝʙʝʟʧʝʢʫ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. ʊʘʢ, ʚʠʢʠʜʠ ʦʢʩʠʜʽʚ ʘʟʦʪʫ ʪʘ 
ʥʝʤʝʪʘʥʦʚʠʭ ʣʝʪʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʻ ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʫʪʚʦʨʝʥʥʷ ʧʨʠʟʝʤʥʦʛʦ 
ʦʟʦʥʫ, ʱʦ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʦ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. ʊʦʤʫ ʧʦʢʘʟʥʠʢ (ʽʥʜʝʢʩ) ʷʢʦʩʪʽ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʦʚʠʥʝʥ ʚʠʟʥʘʯʘʪʠ ʪʠʩʢ ʟ ʙʦʢʫ ʝʥʝʨʛʝʪʠʢʠ, ʪʨʘʥʩʧʦʨʪʫ, 
ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ. 

ɼʣʷ ʘʜʝʢʚʘʪʥʦʾ ʦʮʽʥʢʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʦʙʽʡʪʠʩʷ ʙʝʟ ʩʪʘʥʮʽʡ ʟʙʦʨʫ 
ʜʘʥʠʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʤʦʜʫʣʽʚ, ʥʘʧʨʠʢʣʘʜ, ʩʝʨʚʝʨʫ ʟʙʦʨʫ ʜʘʥʠʭ, ʧʽʜʩʠʩʪʝʤʠ 
ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʪʯʠʢʽʚ ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʫ ʧʽʜʩʠʩʪʝʤʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʽ 
ʘʥʘʣʽʟʫ ʷʢʘ ʙ ʙʫʣʘ ʟʨʫʯʥʦʶ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʣʷ ʚʯʝʥʦʛʦ ʘʙʦ ʜʦʩʣʽʜʥʠʢʘ. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʨʦʟʨʦʙʢʠ ʪʘʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʷʛʘʻ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʰʚʠʜʢʦʾ ʪʘ ʪʦʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʨʽʟʥʠʭ ʤʽʩʮʷʭ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʫʥʠʢʥʫʪʠ ʥʝʛʘʪʠʚʥʠʭ 
ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ ʪʘ ʜʦʚʢʽʣʣʷ ʚ ʮʽʣʦʤʫ. ɼʣʷ ʮʴʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʟʽʙʨʘʪʠ 
ʜʦʩʪʦʚʽʨʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʧʝʮʽʘʣʴʥʦ 
ʨʦʟʨʦʙʣʝʥʽ ʘʣʛʦʨʠʪʤʠ ʪʘ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

ɿʙʽʨ ʜʘʥʠʭ. ɿʙʽʨ ʜʘʥʠʭ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʚ ʨʦʟʨʦʙʮʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ 
ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ɼʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʨʠ 
ʜʞʝʨʝʣʘ: ʙʦʪ SaveEcoBot[5], ʩʘʡʪ ʂʄɼɸ (ʂʠʾʚʩʴʢʘ ʤʽʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʜʤʽʥʽʩʪʨʘʮʽʷ)[4] ʪʘ 
MQTT ʩʝʨʚʝʨ. 

ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʙʘʟʫ ʜʘʥʠʭ 
PostgreSQL[2]. ʉʝʨʚʝʨ, ʥʘ ʷʢʦʤʫ ʧʨʘʮʶʻ ʩʠʩʪʝʤʘ ʪʘ ʤʝʭʘʥʽʟʤ ʟʙʦʨʫ, ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʪʘ ʬʨʝʡʤʚʦʨʢʫ Django[4].  
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ʈʠʩ.1 ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ɺʠʩʥʦʚʢʠ. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʘ ʯʘʩʪʠʥʘ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟʘʙʝʟʧʝʯʫʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʩʧʨʦʱʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 
ʟʤʽʥ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʨʘʢʪʠʯʥʦ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʝʨʞʘʚʥʽ ʦʨʛʘʥʠ ʧʦʚʠʥʥʽ ʢʦʨʠʛʫʚʘʪʠ ʥʘʮʽʦʥʘʣʴʥʫ 
ʝʢʦʣʦʛʽʯʥʫ ʧʦʣʽʪʠʢʫ, ʥʘʧʨʠʢʣʘʜ, ʧʝʨʝʛʣʷʜʘʪʠ ʩʪʘʥʜʘʨʪʠ ʚʠʢʠʜʽʚ ʪʘ ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ 

ʚʠʢʠʜʽʚ, ʧʦʩʠʣʶʚʘʪʠ ʚʠʤʦʛʠ ʜʦ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ 
ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʤʦʪʠʚʘʮʽʡʥʦ-ʦʙʤʝʞʫʚʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ. 

ʋ ʧʦʜʘʣʴʰʦʤʫ ʪʘʢʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʙʫʪʠ ʨʦʟʰʠʨʝʥʘ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʦʢʨʝʤʦʾ 
ʧʽʜʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʡ OLAP (ʦʧʝʨʘʪʠʚʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ) ʪʘ Data 

Mining (ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ). ʎʝ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʷʪʠ ʥʝʚʽʜʦʤʽ ʨʘʥʽʰʝ 
ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʨʽʟʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ PostgreSQL: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.postgresql.org/docs/ 
2. ɼʦʢʫʤʝʥʪʘʮʽʷ Django: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://docs.djangoproject.com/ 
3. ʇʝʨʝʛʣʷʜ ʩʪʘʥʫ ʷʢʦʩʪʽ ʧʣʦʚʽʪʨʷ ʂʄɼɸ:  [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]     ï  

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://asm.kyivcity.gov.ua/ 
4. ɼʦʢʫʤʝʥʪʘʮʽʷ SaveEcoBot API:  [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]     ï  ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://www.saveecobot.com/static/api 
  

https://www.postgresql.org/docs/
https://docs.djangoproject.com/
https://asm.kyivcity.gov.ua/
https://www.saveecobot.com/static/api


 
 

   

12 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.82:636.2.034 
ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼɯɺ DATA MINING ɺ ʄʆʃʆʏʅʆʄʋ ʉʂʆʊɸʈʉʊɺɯ 

ʄʘʪʚʻʻʚ ʄ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 
ʋ ʤʦʣʦʯʥʦʤʫ ʩʢʦʪʘʨʩʪʚʽ, ʷʢ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʜʫʞʝ ʚʘʞʣʠʚʦ ʧʨʠʡʤʘʪʠ 

ʦʙ'ʻʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʟ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʩʝʣʝʢʮʽʾ ʪʚʘʨʠʥ. ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʮʶ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ, 
ʧʦʪʨʽʙʥʦ ʟʙʠʨʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟʽʙʨʘʥʫ ʽʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ. ɿʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʩʪʘʣʦ ʟʥʘʯʥʦ ʟʨʫʯʥʽʰʠʤ. ʈʘʥʽʰʝ ʟʙʽʨ 
ʽʥʬʦʨʤʘʮʽʾ ʟʜʽʡʩʥʶʚʘʚʩʷ ʥʘ ʧʘʧʝʨʦʚʠʭ ʥʦʩʽʷʭ, ʱʦ ʫʩʢʣʘʜʥʶʚʘʣʦ ʘʥʘʣʽʟ ʜʘʥʠʭ. ɸʣʝ ʟ 

ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʚʘʞʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʷʢ ʙʽʟʥʝʩʫ, ʩʪʘʣʦ 
ʥʝʦʙʭʽʜʥʠʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʙʦʨʫ, ʘʥʘʣʽʟʫ ʪʘ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʪʘ ʮʽʣʝʡ ʩʝʣʝʢʮʽʾ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʧʦ ʧʝʨʰʝ ʢʦʨʦʪʢʠʡ ʦʛʣʷʜ ʜʦʩʷʛʥʝʥʴ ʽʥʞʝʥʝʨʥʦʾ ʜʫʤʢʠ, 

ʽʥʬʦʨʤʘʮʽʷ ʟ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ  ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʨʽʟʥʠʭ ʧʨʦʙʣʝʤ ʫ ʩʢʦʪʘʨʩʪʚʽ 
ʪʘ ʧʦ ʜʨʫʛʝ  ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʮʠʭ ʜʘʥʠʭ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʫ ʩʚʽʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʫʯʘʩʥʠʭ  ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʟʙʦʨʫ 
ʽʥʬʦʨʤʘʮʽʾ. ɿʦʢʨʝʤʘ ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʜʦʾʣʴʥʽ ʩʠʩʪʝʤʠ (ʜʦʾʣʴʥʽ ʟʘʣʠ, 

ʨʦʙʦʪʠ), ʧʝʜʦʤʝʪʨʠ, ʘʩʩʝʣʝʨʦʤʝʪʨʠ, ʙʫʣʶʩʠ 3-D ʢʘʤʝʨʠ ʪʘ ʽʥʰʽ ʧʨʠʣʘʜʠ. 
ʅʠʥʽ ʥʘ ʨʠʥʢʫ ʻ ʩʝʥʩʦʨʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʭʘʨʯʦʚʫ ʧʦʚʝʜʽʥʢʫ, ʧʦʚʝʜʽʥʢʫ 

ʧʨʠ ʞʫʚʘʥʥʽ, ʨʅ ʨʫʙʮʷ, ʪʝʤʧʝʨʘʪʫʨʫ ʨʫʙʮʷ, ʪʝʤʧʝʨʘʪʫʨʫ ʪʽʣʘ, ʘʢʪʠʚʥʽʩʪʴ ʪʚʘʨʠʥ, ʘ ʪʘʢʦʞ 
ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʘʙʦ ʨʦʟʤʽʱʝʥʥʷ ʪʚʘʨʠʥ [3]. 

ʊʘʢ, ʟʦʢʨʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚ, ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʜʦʾʣʴʥʠʭ ʨʦʙʦʪʘʭ ʜʦʟʚʦʣʷʻ 
ʟʙʠʨʘʪʠ ʚʝʣʠʢʠʡ ʦʙôʻʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʦʨʦʚʫ, ʷʢʠʡ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠʩʷ 
ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʨʦʙʥʠʢʘ ʤʦʜʠʬʽʢʘʮʽʾ ʪʘ ʢʦʤʧʣʝʢʪʘʮʽʾ ʨʦʙʦʪʘ. ʊʘʢ, ʨʦʙʦʪʠ ʪʦʯʥʦ 
ʚʠʤʽʨʶʶʪʴ ʨʘʟʦʚʠʡ ʥʘʜʽʡ, ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ ʤʦʣʦʢʘ, ʯʘʩ ʜʦʾʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʜʦʾʥʴ ʟʘ ʜʝʥʴ 

ʟʘʧʘʤôʷʪʦʚʫʶʪʴ ʨʦʟʤʽʱʝʥʥʷ ʜʽʡʦʢ ʫ ʢʦʞʥʦʾ ʪʚʘʨʠʥʠ ʪʘ ʽʥʰʽ ʦʟʥʘʢʠ. ʗʢʱʦ ʫʷʚʠʪʠ, ʱʦ ʚ 
ʩʝʨʝʜʥʴʦʤʫ ʢʦʨʦʚʠ ʧʽʜʭʦʜʷʪʴ ʜʦ ʨʦʙʦʪʘ 2,5ï3 ʨʘʟʠ ʥʘ ʜʝʥʴ ʪʦ ʥʘʚʽʪʴ ʟʘ ʨʽʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʪʘʢʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʤʦʞʝ ʥʘʟʙʠʨʘʪʠʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʤʦʞʝ ʚʽʜʦʙʨʘʞʘʪʠ 
ʜʝʷʢʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʦʚʝʜʽʥʢʦʚʽ ʧʘʪʝʨʥʠ ʪʚʘʨʠʥ. 

ʗʢʱʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʬʫʥʢʮʽʦʥʘʣʫ ʧʝʜʦʤʝʪʨʽʚ ʪʘ ʘʢʩʝʣʝʨʦʤʝʪʨʽʚ. ʎʽ ʧʨʠʣʘʜʠ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʪʚʘʨʠʥ. ʇʝʜʦʤʝʪʨʠ ʚʠʤʽʨʶʶʪʴ ʢʽʣʴʢʽʩʪʴ 
ʢʨʦʢʽʚ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ, ʘ ʘʢʩʝʣʝʨʦʤʝʪʨʠ  ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʢʦʨʦʚʠ, ʧʦʚôʷʟʘʥʫ ʟ 
ʨʫʭʘʤʠ ʛʦʣʦʚʠ ʪʘ ʰʠʾ ʚʛʦʨʫ ʧʽʜ ʯʘʩ ʭʦʜʴʙʠ ʪʘ ʧʦʚʝʜʽʥʢʠ ʚʝʨʭʠ, ʧʝʨʝʪʚʦʨʶʶʯʠʩʴ ʥʘ 

ʽʥʜʝʢʩ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ ʟʚʘʞʝʥʝ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʢʦʞʥʦʾ ʦʩʥʦʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 
ʩʘʤʦʾ ʢʦʨʦʚʠ [2].ɼʘʥʽ ʧʝʜʦʤʝʪʨʽʚ ʪʘ ʘʢʩʝʣʝʨʦʤʝʪʨʽʚ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʘʥʘʣʽʟʫ 
ʩʪʘʪʝʚʦʾ ʪʽʯʢʠ ʪʚʘʨʠʥ, ʘ ʦʢʨʝʤʦ ʘʢʩʝʣʝʨʦʤʝʪʨʽʚ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʫʣʴʛʘʚʦʩʪʽ ʪʚʘʨʠʥ. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʠʥʽ ʟʦʙʨʘʞʝʥʥʷ ʦʪʨʠʤʘʥʽ ʟ 3-d ʢʘʤʝʨ ʘʥʘʣʽʟʫʶʪʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʥʘʚʯʠʣʠʩʷ 
ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʚʘʨʠʥ, ʚʠʟʥʘʯʘʪʠ ʞʠʚʫ ʤʘʩʫ, ʚʛʦʜʦʚʘʥʽʩʪʴ ʪʚʘʨʠʥ ʪʘ ʟôʷʩʦʚʫʚʘʪʠ ʩʢʽʣʴʢʠ 
ʪʚʘʨʠʥʘ ʩʧʦʞʠʣʘ ʢʦʨʤʫ. 

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʠʱʝ ʧʝʨʝʣʽʯʝʥʽ ʜʘʪʯʠʢʠ ʟʜʘʪʥʽ ʟʙʠʨʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ 

ʚʯʝʥʽ ʚʽʜʤʽʯʘʶʪʴ ʥʠʟʢʫ ʧʨʦʙʣʝʤ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʪʯʠʢʽʚ, ʟʦʢʨʝʤʘ ʪʦʤʫ, 
ʱʦ ʙʽʣʴʰʽʩʪʴ ʜʘʪʯʠʢʽʚ ʚʢʣʶʯʝʥʦ ʚ ʟʘʤʢʥʫʪʽ çʝʢʦʩʠʩʪʝʤʠè, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʜʘʪʯʠʢ, ʙʘʟʠ 
ʜʘʥʠʭ ʽ ʢʦʤʧôʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ, ʘʞ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʚʽʪʥʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ 
ʩʧʝʮʽʘʣʴʥʽ ʢʦʤʧôʶʪʝʨʥʽ ʪʝʨʤʽʥʘʣʠ. ʄʠ ʟʘʣʝʞʠʤʦ ʚʽʜ ʚʠʨʦʙʥʠʢʽʚ ʩʝʥʩʦʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʦʩʢʽʣʴʢʠ ʪʝʭʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʘʪʯʠʢʽʚ ʟʘʟʚʠʯʘʡ ʥʝʚʽʜʦʤʽ; ʦʪʞʝ, ʤʠ ʥʝ ʟʥʘʻʤʦ, ʢʦʣʠ ʽ ʷʢ 
ʩʣʽʜ ʢʘʣʽʙʨʫʚʘʪʠ ʜʘʪʯʠʢ, ʷʢ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʜʘʪʯʠʢʘ ʟʤʽʥʶʻʪʴʩʷ ʟ ʯʘʩʦʤ ʘʙʦ 
ʥʘʩʢʽʣʴʢʠ ʚʘʨʽʘʮʽʾ ʚ ʤʝʞʘʭ ʧʨʠʣʘʜʫ ʻ ʥʦʨʤʘʣʴʥʠʤʠ. ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʪʘʢʦʾ, ʯʘʩʪʦ 
ʥʝʟʘʜʦʚʽʣʴʥʦʾ ʩʠʪʫʘʮʽʾ, ʻ ʙʘʟʦʚʘ ʟʘʢʨʠʪʘ ʤʦʜʝʣʴ. ɿʘ ʚʠʥʷʪʢʦʤ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʥʘʣʘʰʪʫʚʘʥʴ, ʥʝʦʙʨʦʙʣʝʥʽ ʜʘʥʽ ʟ ʜʘʪʯʠʢʽʚ ʥʝʜʦʩʪʫʧʥʽ, ʽ ʬʝʨʤʝʨʠ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ 
ʧʦʧʝʨʝʜʥʴʦ ʥʘʣʘʰʪʦʚʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʧʨʘʚʣʽʥʥʷ [1]. 



 
 

   

13 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʇʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʽ ʟʘ ʦʙʩʷʛʦʤ ʽ ʙʘʟʠ ʜʘʥʠʭ, ʷʢʽ ʦʥʦʚʣʶʶʪʴʩʷ ʤʘʡʞʝ ʫ ʨʝʘʣʴʥʦʤʫ 
ʯʘʩʽ ʧʦʪʨʝʙʫʶʪʴ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʽ ʪʦʤʫ ʚ ʥʘʛʦʜʽ ʩʪʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ, ʚ 
Data mining. 

ʊʘʢ ʚ ʷʢʦʩʪʽ ʘʛʨʝʛʦʚʘʥʠʭ ʜʘʥʠʭ, ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʦʛʣʷʜʦʚʫ ʩʪʘʪʪʶ, ʷʢʘ ʧʨʠʩʚʷʯʝʥʘ 

ʘʥʘʣʽʟʫ ʧʫʙʣʽʢʘʮʽʡ ʚ ʷʢʠʭ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʦʛʦ 
ʥʘʚʯʘʥʥʷ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʘʚʪʦʨʠ ʨʦʟʛʣʷʜʘʣʠ ʪʽʣʴʢʠ ʤʦʣʦʯʥʝ ʩʢʦʪʘʨʩʪʚʦ [4]. ʊʘʢ 
ʜʦʩʣʽʜʥʠʢʠ ʟʘʟʥʘʯʘʶʪʴ: 1) ʜʦ 1999 ʨʦʢʫ ʥʝ ʙʫʣʦ ʦʧʫʙʣʽʢʦʚʘʥʦ ʞʦʜʥʦʾ ʩʪʘʪʪʽ ʫ 
ʧʦʧʫʣʷʨʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ (Scopus, Science Direct, IEEE, Google Scholar, MDPI), ʜʝ ʙ 

ʜʦʩʣʽʜʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʘʪʦʤʽʩʪʴ ʫ ʧʝʨʽʦʜ ʽʟ 1999 ʧʦ 
2021 ʨʦʢʠ ʫ ʚʠʱʝʚʢʘʟʘʥʠʭ ʥʘʫʢʦʚʦ-ʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ ʚʠʡʰʣʦ 749 ʩʪʘʪʝʡ, ʽʟ ʥʠʭ 382 
ʫ Scopus; 2) ʢʨʠʪʝʨʽʷʤ ʜʣʷ ʘʥʘʣʽʟʫ ʚʽʜʧʦʚʽʜʘʣʠ ʚʩʴʦʛʦ 140 ʩʪʘʪʝʡ. 3) ʥʘʡʙʽʣʴʰʝ ʘʚʪʦʨʽʚ 
ʩʪʘʪʝʡ ʙʫʣʠ ʽʟ ɭʚʨʦʧʠ (43%), ɸʟʽʷ (20%), ʘ ʇʽʚʥʽʯʥʘ ɸʤʝʨʠʢʘ ï 18%; 4) ʥʘʡʙʽʣʴʰʘ 

ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʚʯʘʣʠ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʽʟ ʬʽʟʽʦʣʦʛʽʻʶ, ʪʘ ʟʜʦʨʦʚôʷʤ 
ʢʦʨʽʚ(32%); 5) ʽʟ ʘʥʘʣʽʟʦʚʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, 48% ʜʘʥʠʭ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʟʽʙʨʘʥʦ ʽʟ 
ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʝʥʩʦʨʽʚ; 6) ʘʚʪʦʨʠ ʙʣʠʟʴʢʦ 54% ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 
ʜʝʨʝʚʦʧʦʜʽʙʥʽ ʘʣʛʦʨʠʪʤʠ (tree-based algorithms) ʫ ʩʚʦʾʭ ʨʦʙʦʪʘʭ. 

ɺ ʋʢʨʘʾʥʽ ʦʢʨʝʤʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʦʾʣʴʥʽ ʟʘʣʠ, ʨʦʙʦʪʠ ʪʘ ʜʝʷʢʽ ʽʥʰʽ 
ʩʝʥʩʦʨʠ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʨʘʟʦʤ ʽʟ ʦʙʣʘʜʥʘʥʥʷʤ, ʡʦʛʦ ʚʠʨʦʙʥʠʢʠ ʧʦʩʪʘʯʘʶʪʴ ʽ ʧʨʦʛʨʘʤʠ 
ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʜʦʤ, ʷʢʝ ̔ ʥʪʝʛʨʦʚʘʥʝ ʽʟ ʥʠʤ. ɺ ʷʢʠʭ ʨʝʻʩʪʨʫʶʪʴ ʜʘʥʽ ʥʝ ʪʽʣʴʢʠ ʽʟ ʜʦʾʣʴʥʠʭ 
ʟʘʣʽʚ ʯʠ ʨʦʙʦʪʽʚ, ʘ ʡ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʝʪʝʨʠʥʘʨʥʽ ʤʘʥʽʧʫʣʷʮʽʾ ʥʘʜ ʪʚʘʨʠʥʘʤʠ (ʯʠʤ 

ʪʚʘʨʠʥʘ ʚ ʧʝʚʥʠʡ ʜʝʥʴ ʭʚʦʨʽʣʘ, ʢʦʣʠ ʫ ʥʝʾ ʙʫʣʘ ʪʽʯʢʘ, ʯʠʤ ʾʾ ʣʽʢʫʚʘʣʠ ʪʦʱʦ). ʗʢʱʦ 
ʛʦʚʦʨʠʪʠ ʧʨʦ ʜʦʾʣʴʥʽ ʨʦʙʦʪʠ Delaval, ʪʦ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ ʽʟ ʥʠʭ ʬʽʢʩʫʻʪʴʩʷ ʫ ʧʨʦʛʨʘʤʽ 
DelPro, ʷʢʘ ʥʘʜʘʻ ʜʘʥʽ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʚʘʰʦʾ ʜʦʾʣʴʥʦʾ ʩʠʩʪʝʤʠ: ʢʽʣʴʢʽʩʪʴ 
ʢʦʨʽʚ, ʷʢʠʭ ʧʦʜʦʾʣʠ ʟʘ ʛʦʜʠʥʫ, ʨʦʪʘʮʽʾ ʪʘ/ʘʙʦ ʧʦʨʮʽʾ ʽ ʢʽʣʴʢʽʩʪʴ ʤʦʣʦʢʘ, ʟʽʙʨʘʥʦʛʦ ʧʽʜ ʯʘʩ 

ʢʦʞʥʦʛʦ ʜʦʾʥʥʷ. ɯʥʪʝʨʬʝʡʩ ʮʽʻʾ ʧʨʦʛʨʘʤʠ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʣʴʦʨʦʚʠʭ ʽʥʜʠʢʘʪʦʨʽʚ) ʤʦʞʝ 
ʩʧʦʚʽʱʘʪʠ ʬʝʨʤʝʨʘ ʧʨʦ ʟʤʽʥʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʚʘʨʠʥ ʩʪʘʜʘ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝʚʢʘʟʘʥʝ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʚʝʜʝʥʥʷ ʪʚʘʨʠʥ ï ʪʦ ʤʠʩʪʝʮʪʚʦ, 
ʷʢʝ ʧʦʙʫʜʦʚʘʥʝ ʥʘ ʘʥʘʣʽʟʽ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ 

ʨʽʟʥʠʭ ʩʝʥʩʦʨʽʚ ʧʦʻʜʥʘʥʥʽ ʟ ʩʫʯʘʩʥʠʤʠ ʤʝʪʦʜʘʤʠ ʾʭ ʦʙʨʦʙʢʠ ʜʘʩʪʴ ʟʤʦʛʫ ʧʨʠʡʤʘʪʠ 
ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʫ ʩʝʣʝʢʮʽʾ ʪʚʘʨʠʥ. ʊʘʢʦʞ ʥʘʤ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ 
ʩʭʦʚʠʱʝ ʜʘʥʠʭ, ʚ ʷʢʝ ʙ ʥʘʛʨʦʤʘʜʞʫʚʘʣʘʩʷ ʽʥʬʦʨʤʘʮʽʷ ʽʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ (ʥʝ ʪʽʣʴʢʠ ʚʠʱʝ 
ʧʝʨʝʣʽʯʝʥʠʭ) ʽ ʜʦʟʚʦʣʷʣʦ ʝʬʝʢʪʠʚʥʽʰʝ ʚʝʩʪʠ ʩʝʣʝʢʮʽʶ ʪʚʘʨʠʥ ʚ ʋʢʨʘʾʥʽ. 
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.02  
ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼɯɺ DATA MINING ɼʃʗ ɯʅʌʆʈʄɸʎɯʁʅʆ-

ɸʅɸʃɯʊʀʏʅʆɰ ʉʀʉʊɽʄʀ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ɺʈʆɾɸʁʅʆʉʊɯ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ ʂʋʃʔʊʋʈ 

ʄʦʢʘʥ ʆ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʫʩʪʝʨʘ ʆ.ʄ. ʢ. ʝ. ʥ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ 
ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ 

ʈʦʩʣʠʥʥʠʮʪʚʦ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ, ʦʩʢʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ 
ʥʴʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʘʞʣʠʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ, ʧʝʨʝʨʦʙʥʫ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʪʚʘʨʠʥʥʠʮʪʚʦ ï 
ʢʦʨʤʘʤʠ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ. ɺʦʥʦ ʥʘʜʘʻ ʨʦʙʦʯʽ ʤʽʩʮʷ ʜʣʷ 
ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ, ʚʢʣʶʯʘʶʯʠ ʬʝʨʤʝʨʽʚ, ʩʘʜʽʚʥʠʢʽʚ, ʪʝʭʥʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʽʥʰʽ 
ʧʨʦʬʝʩʽʾ. ɺʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʻ ʚʘʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʛʣʦʙʘʣʴʥʽʡ 

ʝʢʦʥʦʤʽʮʽ ʽ ʻ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʝʢʩʧʦʨʪʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ, ʟʘʙʝʟʧʝʯʫʶʯʠ 
ʟʥʘʯʥʽ ʜʦʭʦʜʠ ʜʣʷ ʝʢʦʥʦʤʽʢʠ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʨʦʩʣʠʥʥʠʮʪʚʦ, ʷʢ ʽ ʽʥʰʽ ʛʘʣʫʟʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 
ʚʧʨʦʚʘʜʞʫʶʪʴ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʨʠʡʥʷʪʽ 

ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ, ʟʽʙʨʘʥʠʭ ʽʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʪʘʢʘ 
ʽʥʜʫʩʪʨʽʷ ʚ ʣʽʪʝʨʘʪʫʨʽ ʤʘʻ ʥʘʟʚʫ Precision Agriculture. ɺ ʮʽʡ ʨʦʙʦʪʽ ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ 
ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʤʝʪʦʜʠ ʾʾ ʘʥʘʣʽʟʫ. 

ɼʣʷ ʘʥʘʣʽʪʠʢʽʚ ʫ ʛʘʣʫʟʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʘʥʽ ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠʩʷ ʽʟ ʣʘʙʦʨʘʪʦʨʽʡ 

(ʘʥʘʣʽʟʠ ˇʨʫʥʪʫ, ʚʦʜʠ, ʜʦʙʨʠʚ ʪʦʱʦ), ʽʟ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ (ʜʨʦʥʽʚ), 
ʩʫʧʫʪʥʠʢʽʚ, ʧʦʛʦʜʥʠʭ ʩʪʘʥʮʽʡ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʝʥʩʦʨʽʚ, ʘ ʪʘʢʦʞ ʜʘʥʽ ʛʝʥʝʪʠʯʥʦʛʦ 
ʘʥʘʣʽʟʫ ʨʦʩʣʠʥ ʽ ʾʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɺʯʝʥʽ ʚʠʜʽʣʷʶʪʴ [1] ʰʽʩʪʴ ʦʩʥʦʚʥʠʭ ʢʘʪʝʛʦʨʽʡ ʜʘʪʯʠʢʽʚ ˇʨʫʥʪʫ: ʜʘʪʯʠʢʠ ʚʦʣʦʛʠ, 

ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʜʘʪʯʠʢʠ pH, ʜʘʪʯʠʢʠ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʜʘʪʯʠʢʠ ʰʢʽʜʥʠʢʽʚ ʽ 
ʜʘʪʯʠʢʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʂʦʞʝʥ ʽʟ ʜʘʪʯʠʢʽʚ ʤʘʻ ʷʢ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘʢ ʽ ʥʝʜʦʣʽʢʠ.  

ʋ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʨʦʥʠ, ʷʢʽ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ ʙʝʟʧʽʣʦʪʥʠʤʠ ʣʽʪʘʣʴʥʠʤʠ 
ʘʧʘʨʘʪʘʤʠ, ʟʤʽʥʠʣʠ ʧʨʘʢʪʠʢʫ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʘʧʨʦʧʦʥʫʚʘʚʰʠ 

ʬʝʨʤʝʨʘʤ ʩʫʪʪʻʚʫ ʝʢʦʥʦʤʽʶ ʢʦʰʪʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 
ʧʨʠʙʫʪʢʦʚʦʩʪʽ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʪʝʤʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʜʨʦʥʽʚ 
ʧʨʠʚʝʨʥʫʣʘ ʟʥʘʯʥʫ ʫʚʘʛʫ ʥʘʫʢʦʚʮʽʚ. ʂʦʤʧʣʝʢʩʥʠʡ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ [2] ʜʦʟʚʦʣʠʚ 
ʫʟʘʛʘʣʴʥʠʪʠ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʥʘʷʚʥʫ ʘʢʘʜʝʤʽʯʥʫ ʣʽʪʝʨʘʪʫʨʫ ʪʘ ʚʠʷʚʠʪʠ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʛʘʨʷʯʽ ʪʦʯʢʠ. ʎʝʡ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ, ʪʦʯʥʝ 
ʟʝʤʣʝʨʦʙʩʪʚʦ, ʛʣʠʙʦʢʝ ʥʘʚʯʘʥʥʷ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʻ ʢʨʠʪʠʯʥʦ 
ʚʘʞʣʠʚʠʤʠ ʪʝʤʘʤʠ, ʧʦʚôʷʟʘʥʠʤʠ ʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʜʨʦʥʘʤʠ. 

ʅʠʥʽ ʧʦʧʫʣʷʨʥʦʩʪʽ ʥʘʙʫʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʟʘʜʣʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʩʪʨʝʩʫ/ʭʚʦʨʦʙ ʥʘ ʢʫʣʴʪʫʨʘʭ, ʣʠʩʪʽ, ʬʨʫʢʪʘʭ ʽ ʦʚʦʯʘʭ [3]. ʂʦʤʧôʶʪʝʨʥʠʡ ʘʣʛʦʨʠʪʤ 
ʦʙʨʦʙʣʷʻ ʬʦʪʦʛʨʘʬʽʾ ʪʘ ʰʫʢʘʻ ʦʟʥʘʢʠ ʭʚʦʨʦʙʠ, ʪʘʢʽ ʷʢ ʟʤʽʥʘ ʢʦʣʴʦʨʫ ʣʠʩʪʷ, 
ʧʦʰʢʦʜʞʝʥʥʷ, ʜʝʬʦʨʤʘʮʽʾ ʪʘ ʽʥʰʽ. ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ, ʩʠʩʪʝʤʘ ʤʦʞʝ ʧʦʧʝʨʝʜʠʪʠ 
ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ɿʘʡʚʠʡ ʨʘʟ ʚʢʘʟʫʻ ʥʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ 
ʨʦʩʣʠʥʥʠʮʪʚʽ ʩʪʘʪʪʷ, ʜʝ ʘʚʪʦʨʠ ʘʥʘʣʽʟʫʚʘʣʠ ʧʫʙʣʽʢʘʮʽʾ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʥʘ 
ʚʠʱʝʚʢʘʟʘʥʫ ʪʝʤʫ ʽ ʚʠʷʚʠʣʠ, ʱʦ ʟʘ ʧʝʨʽʦʜ ʽʟ 2018 ʧʦ 2020 ʨʦʢʠ 78 % ʧʫʙʣʽʢʘʮʽʡ ʙʫʣʠ 
ʧʦʚôʷʟʘʥʽ ʽʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʟʘʭʠʩʪʦʤ ʨʦʩʣʠʥ ʪʘ ˇʨʫʥʪʦʟʥʘʚʩʪʚʦʤ, ʨʝʰʪʘ ʬʦʢʫʩʫʚʘʣʠʩʷ 

ʥʘ ʫʧʨʘʚʣʽʥʥʽ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʪʚʘʨʠʥʥʠʮʪʚʽ. ʊʘʢʦʞ ʜʦʩʣʽʜʥʠʢʠ ʚʠʷʚʠʣʠ, ʱʦ 
ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ ʜʞʝʨʝʣʦʤ ʜʘʥʠʭ ʜʣʷ ʩʪʘʪʝʡ ʟ ʨʦʩʣʠʥʥʠʮʪʚʘ ʩʣʫʛʫʚʘʣʠ 

ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʚʽʜ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ, ʙʫʣʠ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʚ 
ʧʽʜʢʘʪʝʛʦʨʽʾ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. ɼʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ ˇʨʫʥʪʫʚʘʣʦʩʷ ʥʘ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʽʟ ʩʫʧʫʪʥʠʢʽʚ (40,6% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʜʦʩʣʽʜʞʝʥʴ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʮʽʡ ʧʽʜʢʘʪʝʛʦʨʽʾ) ʽ, ʫ ʜʨʫʛʫ ʯʝʨʛʫ, ʚʽʜ ɹʇʃɸ (23,2% ʚʽʜ 
ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʮʽʡ ʧʽʜʢʘʪʝʛʦʨʽʾ). 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʚʠʷʚʣʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ, ʯʝʨʚʦʥʦ-ʟʝʣʝʥʦ-ʩʠʥʽ (RGB) ʟʦʙʨʘʞʝʥʥʷ ʻ 
ʥʘʡʙʽʣʴʰ ʟʚʠʯʘʡʥʠʤʠ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ (ʫ 62% 

ʧʫʙʣʽʢʘʮʽʡ). ɿʘʟʚʠʯʘʡ ʪʘʢʽ ʤʝʪʦʜʠ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢ ʟʛʦʨʪʢʦʚʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ 
(CNN), ʨʝʘʣʽʟʫʶʪʴʩʷ ʟ ʥʘʤʽʨʦʤ ʥʘʚʯʠʪʠ ʢʣʘʩʠʬʽʢʘʪʦʨ ʚʽʜʨʽʟʥʷʪʠ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ 
ʟʦʙʨʘʞʫʶʪʴ ʟʜʦʨʦʚʝ ʣʠʩʪʷ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜ ʟʘʨʘʞʝʥʠʭ. CNN ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʚʥʽ 
ʦʧʝʨʘʮʽʾ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʴ RGB ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʧʦʢʨʘʱʠʪʠ ʙʘʞʘʥʽ ʬʫʥʢʮʽʾ. 

ʊʘʢʦʞ ʮʽ ʜʦʩʣʽʜʥʠʢʠ [4] ʚʢʘʟʫʶʪʴ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʜʣʷ 
ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʦʜʘʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʙʫʣʠ ʢʫʢʫʨʫʜʟʘ, ʧʰʝʥʠʮʷ ʪʘ ʨʠʩ, ʘ ʥʘʡʙʽʣʴʰ 
ʧʦʧʫʣʷʨʥʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ï ʰʪʫʯʥʽ ʥʝʡʨʦʥʽ ʤʝʨʝʞʽ, ʷʢʽ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʙʽʣʴʰ, ʥʽʞ ʫ 
ʧʦʣʦʚʠʥʽ ʩʪʘʪʝʡ, ʨʦʟʛʣʷʥʫʪʠʭ ʘʚʪʦʨʘʤʠ. 

ɿ ʫʩʽʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʥʘʡʙʽʣʴʰʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ 
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ, ʜʨʦʥʠ, ʣʘʙʦʨʘʪʦʨʥʽ ʘʥʘʣʽʟʠ ʪʘ 
ʜʘʪʯʠʢʠ ʩʪʘʣʠ ʧʦʪʫʞʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʬʝʨʤʝʨʽʚ, ʱʦʙ ʚʽʜʩʪʝʞʫʚʘʪʠ ʨʽʩʪ ʚʨʦʞʘʶ 
ʪʘ ʟʤʽʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ 

ʚʝʩʪʠ ʪʦʯʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ, ʜʝ ʬʝʨʤʝʨʠ ʤʦʞʫʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʪʘʢʽ ʷʢ ʚʦʜʘ, ʜʦʙʨʠʚʘ ʪʘ ʧʝʩʪʠʮʠʜʠ, ʱʦ ʩʧʨʠʷʻ ʙʽʣʴʰ 
ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʝʩʫʨʩʽʚ ʽ ʧʽʜʚʠʱʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ. ʇʝʨʩʧʝʢʪʠʚʠ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʻ ʥʝ ʪʽʣʴʢʠ ʙʘʛʘʪʦʦʙʽʮʷʶʯʠʤʠ, 

ʘʣʝ ʡ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʩʪʘʣʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʥʘʩʝʣʝʥʥʷ 
ʩʚʽʪʫ ʧʨʦʜʦʚʞʫʻ ʟʨʦʩʪʘʪʠ, ʘ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʩʪʚʦʨʶʻ ʩʝʨʡʦʟʥʽ ʧʨʦʙʣʝʤʠ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ 
ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ɿʘʛʘʣʦʤ ʘʥʘʣʽʟ ʜʘʥʠʭ ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʪʦʯʥʦʤʫ ʟʝʤʣʝʨʦʙʩʪʚʽ, ʥʘʜʘʶʯʠ 

ʬʝʨʤʝʨʘʤ ʽʥʬʦʨʤʘʮʽʶ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ 
ʚʠʨʦʱʫʚʘʥʥʷ ʚʨʦʞʘʶ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʪʫʞʥʽʩʪʴ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʤʝʪʦʜʽʚ 
ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʬʝʨʤʝʨʠ ʤʦʞʫʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʦʾ ʤʝʪʦʜʠ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ 
ʛʦʩʧʦʜʘʨʩʪʚʘ, ʱʦʙ ʟʙʽʣʴʰʠʪʠ ʚʨʦʞʘʡʥʽʩʪʴ, ʟʤʝʥʰʠʪʠ ʚʽʜʭʦʜʠ ʪʘ ʧʽʜʚʠʱʠʪʠ 

ʧʨʠʙʫʪʢʦʚʽʩʪʴ. 
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ʋɼʂ 004.22 
ʊɽʍʅʆʃʆɻɯʗ DATA MINING ɺ ʉʀʉʊɽʄɯ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ 

ʈɯʐɽʅʔ ʑʆɼʆ ɯʅɺɽʉʊʋɺɸʅʅʗ ʊɸ ʂʈɽɼʀʊʋɺɸʅʅʗ ʇɯɼʇʈʀɭʄʉʊɺɸ 

ɻʦʨʙʘʯ ʄ. ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʉʴʦʛʦʜʥʽ, ʫ ʩʚʽʪʽ ʙʽʟʥʝʩʫ, ʚʘʞʣʠʚʦ ʤʘʪʠ ʥʘʣʝʞʥʫ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 
ʨʽʰʝʥʴ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʴʦʛʦ, 
ʙʽʣʴʰʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ, ʪʘʢʽ ʷʢ 
Data Mining, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʚ ʧʨʠʡʥʷʪʪʽ ʚʘʞʣʠʚʠʭ ʨʽʰʝʥʴ.  

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʟʘʜʘʯ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʽʥʚʝʩʪʫʚʘʥʥʷ 
ʪʘ ʢʨʝʜʠʪʫʚʘʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʽʥʚʝʩʪʫʚʘʥʥʷ, ʘʥʘʣʽʟ ʬʽʥʘʥʩʦʚʦʾ 
ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʩʧʨʦʤʦʞʥʦʩʪʽ ʚʠʧʣʘʯʫʚʘʪʠ ʢʨʝʜʠʪ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʘ ʜʦʮʽʣʴʥʦʩʪʽ 
ʬʽʥʘʥʩʫʚʘʥʥʷ ʘʙʦ ʢʨʝʜʠʪʫʚʘʥʥʷ. ʊʘʢʝ ʟʘʚʜʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʠʤʘʛʘʻ 

ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʷʢʽ ʟʙʠʨʘʶʪʴʩʷ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʪʘʢʠʭ ʷʢ ʬʽʥʘʥʩʦʚʽ ʟʚʽʪʠ, 
ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʪʘ ʨʠʥʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʊʘʢʦʞ ʪʨʝʙʘ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʽʥʚʝʩʪʫʚʘʥʥʷ ʪʘ ʢʨʝʜʠʪʫʚʘʥʥʷ - ʮʝ ʜʚʘ ʨʽʟʥʠʭ ʧʽʜʭʦʜʠ 
ʜʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ. ɯʥʚʝʩʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʚʢʣʘʜʘʪʠ ʛʨʦʰʽ ʚ 

ʧʽʜʧʨʠʻʤʩʪʚʦ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ ʚ ʤʘʡʙʫʪʥʴʦʤʫ, ʪʦʜʽ ʷʢ ʢʨʝʜʠʪʫʚʘʥʥʷ - ʮʝ 
ʧʨʦʮʝʩ ʥʘʜʘʥʥʷ ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ ʥʘ ʫʤʦʚʘʭ ʧʦʚʝʨʥʝʥʥʷ ʟʽ ʟʙʽʣʴʰʝʥʠʤ ʨʽʚʥʝʤ ʧʨʦʮʝʥʪʽʚ. 

ʗʢ ʦʜʠʥ ʟ ʚʘʨʽʘʥʪʽʚ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ Data 
Mining. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʻ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫʩʧʽʰʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʽʮʽʘʪʠʚ ʚ  

ʙʘʛʘʪʴʦʭ ʦʨʛʘʥʽʟʘʮʽʷʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ Data Mining ʚ ʪʘʢʦʾ ʩʠʩʪʝʤʽ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 
ʨʽʰʝʥʴ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʟʥʘʯʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʥʘʧʨʷʤʢʠ ʽʥʚʝʩʪʫʚʘʥʥʷ ʪʘ ʢʨʝʜʠʪʫʚʘʥʥʷ 
ʪʘ ʦʮʽʥʠʪʠ ʾʭ ʜʦʮʽʣʴʥʽʩʪʴ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Data 
Mining ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʬʽʥʘʥʩʦʚʽ ʟʚʽʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʚʠʷʚʣʷʪʠ ʟʚ'ʷʟʢʠ ʤʽʞ 

ʜʦʭʦʜʘʤʠ ʪʘ ʚʠʪʨʘʪʘʤʠ [1], ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʢʨʝʤʠʭ ʧʨʦʝʢʪʽʚ. 
ʊʘʢʦʞ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Data Mining ʜʣʷ ʘʥʘʣʽʟʫ ʨʠʥʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 
ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ. 

ɺʘʞʣʠʚʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢ Data ʤʦʞʝ 

ʚʚʘʞʘʪʠʩʷ ʥʘʜʽʡʥʠʤ ʣʠʰʝ ʧʨʠ ʥʘʣʝʞʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʅʝʜʦʩʪʘʪʥʷ 
ʷʢʽʩʪʴ ʜʘʥʠʭ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʪʦʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʧʦʤʠʣʢʦʚʠʭ ʚʠʩʥʦʚʢʽʚ. 

ɿʙʽʨ ʜʘʥʠʭ ʻ ʢʨʠʪʠʯʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʪʝʭʥʦʣʦʛʽʾ Data Mining, ʦʩʢʽʣʴʢʠ ʮʷ 
ʪʝʭʥʦʣʦʛʽʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʢʦʨʠʩʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ. ʋ ʚʠʧʘʜʢʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʽʥʚʝʩʪʫʚʘʥʥʷ ʪʘ 
ʢʨʝʜʠʪʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟʙʽʨ ʽ ʦʙʨʦʙʢʘ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢʦʾ ʷʢ ʬʽʥʘʥʩʦʚʽ 
ʟʚʽʪʠ, ʨʝʡʪʠʥʛʦʚʽ ʦʮʽʥʢʠ, ʪʦʨʛʦʚʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʙʽʣʴʰ ʪʦʯʥʽ 
ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʚʘʞʣʠʚʦ ʪʘʢʦʞ ʤʘʪʠ ʥʘʣʝʞʥʫ ʩʠʩʪʝʤʫ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ. ʎʝ ʤʦʞʝ 
ʙʫʪʠ ʟʜʽʡʩʥʝʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʟ ʜʘʥʠʭ ʘʙʦ ʩʭʦʚʠʱ ʜʘʥʠʭ. ʂʦʞʝʥ ʟ ʮʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʘʻ 
ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʪʦʤʫ ʚʠʙʽʨ ʧʽʜʭʦʜʷʱʦʾ ʩʠʩʪʝʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ 
ʧʦʪʨʝʙ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʅʘʧʨʠʢʣʘʜ, ʙʘʟʠ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ, ʘʣʝ ʤʦʞʫʪʴ ʙʫʪʠ 
ʥʝʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ. ʉʭʦʚʠʱʘ ʜʘʥʠʭ ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ 
ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʘʣʝ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʥʠʤʠ ʫ ʥʘʣʘʰʪʫʚʘʥʥʽ.  

ʋ ʩʭʦʚʠʱʽ ʜʘʥʠʭ ʤʦʞʝ ʙʫʪʠ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢʦʾ ʷʢ 

ʬʽʥʘʥʩʦʚʽ ʧʦʢʘʟʥʠʢʠ, ʨʝʡʪʠʥʛʦʚʽ ʦʮʽʥʢʠ, ʪʦʨʛʦʚʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ 
ʙʘʛʘʪʦʚʠʤʽʨʥʽ ʜʘʥʽ. ʉʘʤʝ ʪʦʤʫ ʟʘʜʘʯʽ Data Mining ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘʜ 
ʩʭʦʚʠʱʝʤ ʜʘʥʠʭ ï ʙʘʛʘʪʦʚʠʤʽʨʥʦʶ ʤʘʪʨʠʮʝʶ ʘʙʦ ʛʽʧʝʨʢʫʙʦʤ. ɻʽʧʝʨʢʫʙ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ 
ʟʦʙʨʘʟʠʪʠ ʮʽ ʜʘʥʽ ʫ ʚʠʛʣʷʜʽ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʜʝ ʢʦʞʥʘ ʚʠʤʽʨʶʚʘʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʥʘʧʨʠʢʣʘʜ, ʯʘʩ, ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʞʽʚ, ʚʘʨʪʽʩʪʴ ʪʦʚʘʨʽʚ ʪʦʱʦ) ʻ ʦʢʨʝʤʠʤ 
ʚʠʤʽʨʦʤ ʫ ʮʴʦʤʫ ʧʨʦʩʪʦʨʽ.  
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ɻʽʧʝʨʢʫʙ ʜʘʥʠʭ ʧʦʢʘʟʫʻ ʤʥʦʛʦʤʽʨʥʽʩʪʴ ʜʘʥʠʭ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʩʭʦʚʠʱʽ ʜʘʥʠʭ, 
ʪʦʙʪʦ ʚʽʥ ʜʦʟʚʦʣʷʻ ʚʽʜʦʙʨʘʞʘʪʠ ʜʘʥʽ ʚ ʧʨʦʩʪʦʨʽ ʟ ʙʽʣʴʰ ʥʽʞ ʪʨʴʦʤʘ ʚʠʤʽʨʘʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ 
ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʟ ʨʽʟʥʠʭ ʢʫʪʽʚ ʟʦʨʫ ʪʘ ʚʠʷʚʣʷʪʠ ʩʢʣʘʜʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʨʽʟʥʠʤʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʬʽʥʘʥʩʦʚʽ ʧʦʢʘʟʥʠʢʠ, ʪʘʢʽ ʷʢ ʧʨʠʙʫʪʢʦʚʽʩʪʴ, ʚʠʪʨʘʪʠ ʪʘ 

ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ, ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʨʽʚʝʥʴ ʨʠʟʠʢʫ, ʷʢʠʡ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʽʥʚʝʩʪʫʚʘʥʥʷʤ ʘʙʦ 
ʢʨʝʜʠʪʫʚʘʥʥʷʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʛʽʧʝʨʢʫʙ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʞʫʚʘʪʠ ʙʘʛʘʪʦʚʠʤʽʨʥʽʩʪʴ 
ʜʘʥʠʭ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʩʭʦʚʠʱʽ ʜʘʥʠʭ, ʪʘ ʟʥʘʭʦʜʠʪʠ ʚʘʞʣʠʚʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʟʚ'ʷʟʢʠ 
ʤʽʞ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʊʘʢʦʞ ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʙʝʟʣʽʯ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʥʘ ʢʽʥʮʝʚʝ ʨʽʰʝʥʥʷ. 
ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʟ ʛʽʧʝʨʢʫʙʫ ʤʦʞʥʘ ʨʦʟʨʦʙʣʷʪʠ ʤʦʜʝʣʽ, ʱʦ ʜʦʧʦʤʘʛʘʪʠʤʫʪʴ ʚ 

ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʱʦʜʦ ʽʥʚʝʩʪʫʚʘʥʥʷ ʪʘ ʢʨʝʜʠʪʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ 
ʨʦʟʨʦʙʣʷʪʠ ʤʦʜʝʣʽ ʨʠʟʠʢʫ, ʷʢʽ ʦʮʽʥʶʶʪʴ ʧʦʪʝʥʮʽʡʥʽ ʨʠʟʠʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʽʥʚʝʩʪʫʚʘʥʥʷʤ ʯʠ 

ʢʨʝʜʠʪʫʚʘʥʥʷʤ. ʊʘʢʦʞ ʤʦʞʥʘ ʨʦʟʨʦʙʣʷʪʠ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ 
ʚʠʟʥʘʯʠʪʠ ʦʯʽʢʫʚʘʥʽ ʧʨʠʙʫʪʢʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʪʘ ʚʘʨʪʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ ʯʠ ʢʨʝʜʠʪʫʚʘʥʥʷ, 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʧʨʦʛʨʘʤʘʭ ʙʽʟʥʝʩ-ʘʥʘʣʽʪʠʢʠ (BI) ʽ ʨʦʟʰʠʨʝʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ 
ʧʨʦʛʨʘʤʘʭ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʘʥʘʣʽʟ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʫ ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʦʛʨʘʤʘʭ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʷʢʽ ʧʝʨʝʚʽʨʷʶʪʴ ʧʦʪʦʢʦʚʽ ʜʘʥʽ ʧʽʜ ʯʘʩ ʾʭ ʩʪʚʦʨʝʥʥʷ ʘʙʦ ʟʙʦʨʫ.  
ɻʽʧʝʨʢʫʙ ʜʘʥʠʭ ʪʘʢʦʞ ʜʘʻ ʟʤʦʛʫ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʮʽ ʬʘʢʪʦʨʠ ʪʘ ʾʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ. 

ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʧʝʨʢʫʙʫ ʜʘʥʠʭ ʤʦʞʥʘ ʚʽʜʦʙʨʘʟʠʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ 
ʧʨʠʙʫʪʢʦʤ ʪʘ ʟʘʙʦʨʛʦʚʘʥʽʩʪʶ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘʙʦ ʤʽʞ ʩʪʘʥʦʤ ʨʠʥʢʫ ʪʘ ʧʨʠʙʫʪʢʦʤ. 

ɺʩʷ ʮʷ ʽʥʬʦʨʤʘʮʽʷ ʜʦʧʦʤʘʛʘʻ ʢʽʥʮʝʚʦʤʫ ʢʦʨʠʩʪʫʚʘʯʫ ʩʠʩʪʝʤʠ ʧʨʠʡʤʘʪʠ ʦʩʪʘʪʦʯʥʽ  
ʨʽʰʝʥʥʷ ʧʨʦ ʪʝ, ʯʠ ʻ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʨʠʙʫʪʢʦʚʠʤ, ʷʢʽ ʨʠʟʠʢʠ ʽʩʥʫʶʪʴ, ʷʢʽ ʦʙʩʷʛʠ 
ʢʨʝʜʠʪʫʚʘʥʥʷ ʯʠ ʽʥʚʝʩʪʫʚʘʥʥʷ ʻ ʦʧʪʠʤʘʣʴʥʠʤʠ. 

ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ Data Mining ʤʘʻ ʩʚʦʾ ʦʙʤʝʞʝʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʚʦʥʘ ʥʝ ʤʦʞʻ ʟʘʤʽʥʠʪʠ ʣʶʜʩʴʢʠʡ ʜʦʩʚʽʜ ʪʘ ʽʥʪʫʾʮʽʶ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ, ʘ 
ʪʘʢʦʞ ʥʝ ʤʦʞʫʪʴ ʧʝʨʝʜʙʘʯʠʪʠ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽ ʟʤʽʥʠ ʥʘ ʨʠʥʢʫ ʯʠ ʝʢʦʥʦʤʽʯʥʽ ʢʨʠʟʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Han, J., Kamber, M., & Pei, J. (2011). Data mining: concepts and techniques. 

Elsevier. https://www.elsevier.com/books/data-mining-concepts-and-techniques/han/978-0-
12-381479-1 
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18 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 330.45 
ʅʆɺɯʊʅɯ ʅɸʇʈʗʄʂʀ ɿɸʉʊʆʉʋɺɸʅʅʗ DATA MINING 

ʃʽʩʫʯʝʚʩʴʢʠʡ ʆ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʘʢʦʥʝʯʥʘ ʂ.ɺ. 
Data Mining ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʦʩʢʽʣʴʢʠ ʜʘʥʽ ʻ ʦʜʥʽʻʶ 

ʟ ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʥʘʰʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 
ʜʘʥʠʭ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʷ, ʟʨʦʙʠʣʘ ʥʝʤʦʞʣʠʚʠʤ ʾʭ ʘʥʘʣʽʟ ʚʨʫʯʥʫ. ʊʦʤʫ 
Data Mining ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʦʪʨʠʤʘʥʥʷ 
ʮʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ. 

Data Mining - ʮʝ ʧʨʦʮʝʩ ʚʠʜʦʙʫʪʢʫ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ 
ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʪʘ ʤʘʰʠʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ʆʩʪʘʥʥʽʤ 
ʯʘʩʦʤ ʽʩʥʫʶʪʴ ʜʝʷʢʽ ʥʦʚʽʪʥʽ ʥʘʧʨʷʤʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ Data Mining: 

1. ʆʙʨʦʙʢʘ ʤʦʚʣʝʥʥʷ. 

2. ʈʝʢʦʤʝʥʜʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. 
3. ɸʥʘʣʽʟ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ. 
4. ɸʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ ʪʘ ʚʽʜʝʦ. 
5. ɸʥʘʣʽʟ ʜʘʥʠʭ ʟ ʩʝʥʩʦʨʽʚ. 

ʆʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ Data Mining ʜʣʷ ʘʥʘʣʽʟʫ ʪʝʢʩʪʽʚ - ʮʝ 
ʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʛʨʫʧʠ ʩʣʦʚʝʩʥʠʭ ʟʚ'ʷʟʢʽʚ, ʷʢʽ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 
ʨʘʟʦʤ ʪʘ ʚʽʜʥʝʩʪʠ ʾʭ ʜʦ ʧʝʚʥʦʾ ʪʝʤʘʪʠʢʠ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʪʝʢʩʪʦʚʽ 
ʜʦʢʫʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʚʽʜʛʫʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʥʦʚʠʥʠ, ʩʦʮʽʘʣʴʥʽ ʤʝʜʽʘ ʪʦʱʦ ʪʘ ʟʥʘʭʦʜʠʪʠ ʚ 

ʥʠʭ ʩʭʦʞʽ ʪʝʤʠ. ʄʦʜʝʣʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʘʣʛʦʨʠʪʤʽʚ Machine Learning, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ ʨʦʟʧʽʟʥʘʚʘʪʠ ʧʝʚʥʫ ʤʦʚʫ ʥʘ ʦʩʥʦʚʽ ʚʝʣʠʢʦʾ 
ʢʽʣʴʢʦʩʪʽ ʧʨʠʢʣʘʜʽʚ ʪʝʢʩʪʽʚ. ʎʽ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 
ʚʠʟʥʘʯʝʥʥʷ ʤʦʚʠ ʪʝʢʩʪʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʘʚʪʦʨʩʪʚʘ. 

ɸʚʪʦʤʘʪʠʯʥʠʡ ʧʝʨʝʢʣʘʜ ʪʝʢʩʪʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʘʣʛʦʨʠʪʤʘʭ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʢʣʘʜʫ, ʷʢʽ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʢʩʪʫ ʟ ʦʜʥʽʻʾ ʤʦʚʠ ʥʘ ʽʥʰʫ. ʎʽ ʘʣʛʦʨʠʪʤʠ ʤʦʞʫʪʴ 
ʙʫʪʠ ʥʘʚʯʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʝʡ Machine Learning, ʷʢʽ ʘʥʘʣʽʟʫʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 
ʧʝʨʝʢʣʘʜʽʚ ʪʘ ʥʘʚʯʘʶʪʴʩʷ ʧʽʜʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʚʘʨʽʘʥʪʠ ʧʝʨʝʢʣʘʜʫ. ʊʘʢʠʡ 

ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʝʨʝʢʣʘʜ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʢʦʤʧʘʥʽʡ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʤʘʶʪʴ 
ʢʣʽʻʥʪʽʚ ʟ ʨʽʟʥʠʭ ʢʨʘʾʥ ʪʘ ʭʦʯʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʾʤ ʟʨʫʯʥʫ ʢʦʤʫʥʽʢʘʮʽʶ. ɼʣʷ ʧʦʙʫʜʦʚʠ 
ʤʦʜʝʣʝʡ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʠ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʝʨʝʢʣʘʜʫ ʪʝʢʩʪʽʚ ʤʦʞʫʪʴ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʘʢʽ ʘʣʛʦʨʠʪʤʠ Machine Learning, ʷʢ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʪʘ ʤʝʪʦʜʠ 

ʛʣʠʙʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɼʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʝʨʝʢʣʘʜʫ ʪʝʢʩʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ 
ʤʦʜʝʣʽ, ʷʢ Seq2Seq (Sequence-to-Sequence) ʪʘ Transformer. ʄʦʜʝʣʴ Seq2Seq ʩʢʣʘʜʘʻʪʴʩʷ ʟ 
ʜʚʦʭ ʯʘʩʪʠʥ: ʝʥʢʦʜʝʨ ʪʘ ʜʝʢʦʜʝʨ.[1] 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ Data Mining ʜʣʷ ʘʥʘʣʽʟʫ ʪʝʢʩʪʽʚ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʠ 

ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷʤ ʦʪʨʠʤʫʚʘʪʠ ʢʦʨʠʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟ 
ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʨʫʯʥʫ ʢʦʤʫʥʽʢʘʮʽʶ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʟ ʨʽʟʥʠʭ ʢʨʘʾʥ. 
ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʽʚ Data Mining ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ 
ʦʩʥʦʚʽ ʾʭ ʽʩʪʦʨʽʾ ʧʦʢʫʧʦʢ, ʚʽʜʚʽʜʫʚʘʥʴ ʩʘʡʪʫ, ʧʦʰʫʢʫ ʪʦʚʘʨʽʚ ʪʘ ʽʥʰʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʠʭ. 

ʅʘʧʨʠʢʣʘʜ, ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʽʩʪʦʨʽʾ ʧʦʢʫʧʦʢ ʤʦʞʥʘ ʟʨʦʟʫʤʽʪʠ, ʷʢʽ ʪʦʚʘʨʠ ʘʙʦ ʧʦʩʣʫʛʠ 
ʢʦʨʠʩʪʫʚʘʯ ʢʫʧʫʻ ʯʘʩʪʽʰʝ, ʘ ʷʢʽ ʨʽʜʰʝ, ʪʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʡʦʛʦ ʧʦʪʨʝʙʠ ʪʘ ʽʥʪʝʨʝʩʠ.  

ɼʣʷ ʨʦʟʨʦʙʢʠ ʘʣʛʦʨʠʪʤʽʚ ʨʝʢʦʤʝʥʜʘʮʽʡ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 
ʤʝʪʦʜʠ, ʪʘʢʽ ʷʢ Collaborative Filtering (ʩʧʽʣʴʥʝ ʬʽʣʴʪʨʫʚʘʥʥʷ), Content-Based Filtering 

(ʬʽʣʴʪʨʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʢʦʥʪʝʥʪʫ) ʪʘ Hybrid Filtering (ʛʽʙʨʠʜʥʝ ʬʽʣʴʪʨʫʚʘʥʥʷ). ʄʝʪʦʜ 
Collaborative ʎʝ ʤʦʞʝ ʙʫʪʠ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʢʦʤʝʨʮʽʾ, ʜʝ ʘʣʛʦʨʠʪʤʠ 
ʨʝʢʦʤʝʥʜʘʮʽʡ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʥʘʡʪʠ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʚʦʥʠ ʰʫʢʘʶʪʴ, ʘʙʦ 
ʥʘʚʽʪʴ ʟʘʣʫʯʠʪʠ ʾʭ ʜʦ ʧʦʢʫʧʢʠ ʥʦʚʠʭ ʪʦʚʘʨʽʚ. ʊʘʢʽ ʘʣʛʦʨʠʪʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʤʦʞʫʪʴ 

ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʢʣʽʻʥʪʫ ʪʦʚʘʨʠ, ʷʢʽ ʚʽʥ ʤʦʞʝ ʧʨʠʜʙʘʪʠ ʨʘʟʦʤ ʟ ʪʠʤ, ʱʦ ʚʽʥ ʚʞʝ ʢʫʧʫʚʘʚ, 



 
 

   

19 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʘʙʦ ʥʘʚʽʪʴ ʪʦʚʘʨʠ, ʷʢʽ ʡʦʤʫ ʩʧʦʜʦʙʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ 
ʩʘʡʪʽ ʘʙʦ ʚ ʤʝʨʝʞʽ.[2] 

Data Mining ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ 
ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʪʘ ʨʦʟʨʦʙʢʠ ʘʣʛʦʨʠʪʤʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʫʣʷʨʥʠʭ 

ʪʝʤ. ʅʘʧʨʠʢʣʘʜ, ʘʥʘʣʽʟ ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʩʦʮʽʘʣʴʥʽʡ ʤʝʨʝʞʽ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 
ʨʦʟʫʤʽʪʠ, ʷʢ ʢʦʨʠʩʪʫʚʘʯʽ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ, ʷʢʽ ʪʝʤʠ ʾʭ ʮʽʢʘʚʣʷʪʴ ʽ ʷʢ ʚʦʥʠ ʨʝʘʛʫʶʪʴ 
ʥʘ ʧʝʚʥʽ ʧʦʜʽʾ ʘʙʦ ʪʝʥʜʝʥʮʽʾ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ 
ʘʣʛʦʨʠʪʤʽʚ, ʷʢʽ ʧʨʦʛʥʦʟʫʶʪʴ, ʷʢʽ ʪʝʤʠ ʙʫʜʫʪʴ ʧʦʧʫʣʷʨʥʠʤʠ ʩʝʨʝʜ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ 

ʤʘʡʙʫʪʥʴʦʤʫ. ʗʢ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʦʤʦ, ʱʦ ʙʘʛʘʪʦ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʣʛʦʨʠʪʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʫʣʷʨʥʠʭ ʪʝʤ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʣʫʯʠʪʠ 
ʙʽʣʴʰʝ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʛʣʷʜʽʚ ʢʦʥʪʝʥʪʫ. ʂʦʤʧʘʥʽʾ ʤʦʞʫʪʴ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʘʣʽʟ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ, ʷʢʽ ʧʨʦʜʫʢʪʠ ʘʙʦ ʧʦʩʣʫʛʠ 

ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʽ ʩʝʨʝʜ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʷʢʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭʥʽ ʨʽʰʝʥʥʷ ʧʨʦ 
ʧʦʢʫʧʢʫ.  

Data Mining ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ ʪʘ 
ʚʽʜʝʦ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʫ ʩʬʝʨʽ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ. ɼʣʷ 

ʮʴʦʛʦ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʘʢʽ ʷʢ ʥʝʡʨʦʥʥʽ 
ʤʝʨʝʞʽ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʚʯʝʥʽ ʨʦʟʧʽʟʥʘʚʘʪʠ ʦʙʨʘʟʠ ʪʘ ʟʨʘʟʢʠ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ ʪʘ ʚʽʜʝʦ. 
ʊʘʢʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʽʥʜʫʩʪʨʽʾ ʨʦʟʚʘʛ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 
ʪʝʛʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʥʘ ʬʦʪʦ- ʪʘ ʚʽʜʝʦʧʣʘʪʬʦʨʤʘʭ ʘʙʦ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʩʠʩʪʝʤʠ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. 
Data Mining ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʩʝʥʩʦʨʽʚ, ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʦʜʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʽ ʫ ʙʘʛʘʪʴʦʭ 
ʛʘʣʫʟʷʭ. ʋ ʤʝʜʠʮʠʥʽ, ʜʘʥʽ ʟ ʩʝʥʩʦʨʽʚ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʟʜʦʨʦʚ'ʷ 

ʧʘʮʽʻʥʪʘ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʠʟʠʢ ʧʝʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʋ ʩʬʝʨʽ ʙʝʟʧʝʢʠ, ʜʘʥʽ ʟ ʩʝʥʩʦʨʽʚ 
ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʽʜʦʟʨʽʣʠʭ ʜʽʡ ʘʙʦ ʧʦʨʫʰʝʥʴ ʧʨʘʚʠʣ ʙʝʟʧʝʢʠ. 
Data Mining ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʘʥʘʣʽʟʫʚʘʪʠ ʮʽ ʜʘʥʽ ʪʘ ʚʠʟʥʘʯʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʱʦ 
ʜʦʧʦʤʦʞʫʪʴ ʚ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʪʘ ʟʘʧʦʙʽʛʘʥʥʽ ʥʝʛʘʪʠʚʥʠʤ ʥʘʩʣʽʜʢʘʤ.[3] 

ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ Data Mining ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʽ ʤʘʻ ʟʥʘʯʥʠʡ 
ʧʦʪʝʥʮʽʘʣ ʫ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ, ʪʘʢʠʭ ʷʢ ʤʝʜʠʮʠʥʘ, ʙʽʟʥʝʩ, ʥʘʫʢʘ ʪʘ ʽʥʰʽ. ʅʦʚʽʪʥʽ ʥʘʧʨʷʤʢʠ 
Data Mining, ʪʘʢʽ ʷʢ ʘʥʘʣʽʟ ʛʨʘʬʽʚ, ʦʙʨʦʙʢʘ ʧʨʠʨʦʜʥʠʭ ʤʦʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʡʨʦʤʝʨʝʞ ʪʘ 
ʽʥʰʽ, ʜʘʶʪʴ ʟʤʦʛʫ ʨʦʟʚ'ʷʟʫʚʘʪʠ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʟʥʘʭʦʜʠʪʠ ʙʽʣʴʰ ʪʦʯʥʽ 

ʨʽʰʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ Data Mining ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʪʝʥʜʝʥʮʽʾ, ʨʦʟʫʤʽʪʠ 
ʧʦʚʝʜʽʥʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʩʠʪʫʘʮʽʡ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ 
ʙʽʟʥʝʩʫ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʦʩʣʫʛ, ʘ ʪʘʢʦʞ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʪʘ 
ʧʣʘʥʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ. ʆʜʥʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ Data Mining ʪʘʢʦʞ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʝʪʠʯʥʽ 

ʪʘ ʩʦʮʽʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʫʚʘʞʥʦʛʦ ʚʠʨʽʰʝʥʥʷ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʝʪʠʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ Data Mining, ʚʘʞʣʠʚʦ ʨʦʟʨʦʙʣʷʪʠ ʩʪʘʥʜʘʨʪʠ ʪʘ 
ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʟʘʭʠʩʪʫ ʦʩʦʙʠʩʪʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʋ 
ʮʽʣʦʤʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ Data Mining ʻ ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ, ʷʢʠʡ ʤʦʞʝ 

ʚʠʨʽʰʫʚʘʪʠ ʙʘʛʘʪʦ ʩʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ ʪʘ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ. ʆʜʥʘʢ, 
ʜʣʷ ʪʦʛʦ, ʱʦʙ ʮʝ ʚʽʜʙʫʚʘʣʦʩʴ ʝʬʝʢʪʠʚʥʦ ʪʘ ʝʪʠʯʥʦ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʠʟʠʢʠ ʪʘ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ. 
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3. ʏʝʨʥʷʢ ɯ. ʆ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ / ɯ. ʆ. ʏʝʨʥʷʢ, ʇ. ɺ. ɿʘʭʘʨʯʝʥʢʦ. 
ï ʂʠʾʚ: ɿʅɸʅʅʗ, 2010. ï 837 ʩ.  
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çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.01 
ɸʅɸʃɯʊʀʏʅɸ ʉʀʉʊɽʄɸ ɼʆʂʋʄɽʅʊʆʆɹɯɻʋ ʅɸ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆʄʋ ʇɯɼʇʈʀɭʄʉʊɺɯ 

ʂʦʧʠʣ ɼ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʫʩʪʝʨʘ ʆ.ʄ. ʢ.ʝ.ʥ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ 
ɼʦʢʫʤʝʥʪʦʦʙʽʛ - ʮʝ ʥʝʚʽʜ'ʻʤʥʘ ʩʢʣʘʜʦʚʘ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʴ-ʷʢʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, 

ʚʢʣʶʯʘʶʯʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʇʨʦʮʝʩ ʦʙʨʦʙʢʠ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ 
ʩʪʦʩʫʶʪʴʩʷ ʟʝʤʣʽ [1], ʨʦʩʣʠʥʥʠʮʪʚʘ ʪʘ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɿʘʪʨʠʤʢʠ ʚ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 
ʥʝʦʙʭʽʜʥʦʩʪʽ ʰʪʫʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʽʚ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʘʙʦ ʧʦʷʚʠ ʜʦʜʘʪʢʦʚʠʭ 
ʚʠʪʨʘʪ. ʆʜʥʠʤ ʟ ʩʧʦʩʦʙʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ 
ʩʠʩʪʝʤʠ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʜʦʢʫʤʝʥʪʠ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʾʭ 

ʦʙʨʦʙʢʠ, ʚʽʜ ʧʦʷʚʠ ʜʦ ʟʘʚʝʨʰʝʥʥʷ. ɺʦʥʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʽʚ 
ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ 
ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʨʦʙʽʪ. 

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʥʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʧʦʣʷʛʘʶʪʴ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 
ʫʧʨʘʚʣʽʥʥʷ, ʟʥʠʞʝʥʥʽ ʯʘʩʫ ʪʘ ʚʠʪʨʘʪ ʥʘ ʨʦʙʦʪʫ ʟ ʜʦʢʫʤʝʥʪʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʝʟʧʝʢʠ 
ʽʥʬʦʨʤʘʮʽʾ. ɿʦʢʨʝʤʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʜʦʟʚʦʣʷʻ 
ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ, ʚʽʜ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦ ʩʪʨʘʪʝʛʽʯʥʦʛʦ. ʂʨʽʤ ʪʦʛʦ, ʮʷ ʩʠʩʪʝʤʘ 
ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʦʙʨʦʙʢʠ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʦʟʚʦʣʷʻ 
ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ ʥʘ ʟʤʽʥʠ ʚ ʫʤʦʚʘʭ ʨʠʥʢʫ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ 

ʽʥʬʦʨʤʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 
ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ. ʂʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʘʫʜʠʪʫ ʪʘ 
ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘʢʦʥʦʜʘʚʩʪʚʫ ʪʘ 
ʩʪʘʥʜʘʨʪʘʤ. ʅʘʨʝʰʪʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʪʦʯʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʜʘʥʠʭ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʫʤʦʚʦʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʧʨʘʚʠʣʴʥʠʭ 
ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʫʥʽʢʘʮʽʾ 
ʤʽʞ ʧʽʜʨʦʟʜʽʣʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʩʧʽʚʧʨʘʮʽ ʪʘ ʧʦʢʨʘʱʝʥʥʶ 
ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ[2] ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ ʤʦʞʝ ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʪʠ ʪʘ 
ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩʠ ʨʦʙʦʪʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɯʩʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ 
ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪʦʦʙʽʛ ʚ 
ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ. ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʨʽʰʝʥʴ ʻ ʝʣʝʢʪʨʦʥʥʠʡ ʜʦʢʫʤʝʥʪʦʦʙʽʛ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʦʙʨʦʙʢʠ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ ʝʣʝʢʪʨʦʥʥʝ 
ʟʙʝʨʽʛʘʥʥʷ. ɽʣʝʢʪʨʦʥʥʠʡ ʜʦʢʫʤʝʥʪʦʦʙʽʛ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʦʙʨʦʙʢʠ 
ʜʦʢʫʤʝʥʪʽʚ, ʪʘ ʟʙʽʣʴʰʠʪʠ ʪʦʯʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʨʽʟʥʠʤʠ 
ʜʽʣʷʥʢʘʤʠ ʘʛʨʘʨʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɯʥʰʠʤ ʨʽʰʝʥʥʷʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʘʨʭʽʚʫʚʘʥʥʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʝʣʝʢʪʨʦʥʥʽ ʢʦʧʽʾ ʜʦʢʫʤʝʥʪʽʚ 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʚʠʤʦʛ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʟʙʝʨʝʞʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ 
ʧʨʦʪʷʛʦʤ ʥʝʦʙʭʽʜʥʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ, ʟʤʝʥʰʠʪʠ ʨʠʟʠʢʠ ʚʪʨʘʪʠ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 
ʾʭ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ. ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʩʪʝʞʠʪʠ ʟʘ ʜʦʢʫʤʝʥʪʘʤʠ, 
ʢʦʥʪʨʦʣʶʚʘʪʠ ʾʭ ʦʙʽʛ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʷ ʜʦʩʪʫʧʫ. 

ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ[3] ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʥʘ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʜʦʮʽʣʴʥʦʩʪʽ ʽ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ ʫ ʩʠʩʪʝʤʫ. ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʧʦʢʘʟʥʠʢʠ, ʪʘʢʽ ʷʢ ʟʥʠʞʝʥʥʷ ʯʘʩʫ, ʟʘʪʨʘʯʝʥʦʛʦ ʥʘ ʦʙʨʦʙʢʫ 



 
 

   

21 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʜʦʢʫʤʝʥʪʽʚ, ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʽ ʚʠʪʨʘʪ ʥʘ ʾʭ ʚʠʧʨʘʚʣʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʧʘʧʝʨʦʚʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʪʘ ʾʾ ʟʙʝʨʽʛʘʥʥʷ. ʆʢʨʽʤ 
ʮʴʦʛʦ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʝʬʝʢʪ ʚʽʜ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʪʘ 
ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ ʥʘ ʦʩʥʦʚʽ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʦʩʪʫʧʥʦʾ 

ʜʣʷ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ. 
ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʥʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʨʦʙʦʪʠ 
ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ɿʦʢʨʝʤʘ, ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ 

ʧʨʦʮʝʩʠ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ, ʱʦ ʟʤʝʥʰʫʻ ʯʘʩ ʪʘ ʚʠʪʨʘʪʠ ʥʘ ʾʭ ʚʠʢʦʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʥʠʞʫʻ 
ʨʠʟʠʢ ʧʦʤʠʣʦʢ ʪʘ ʚʠʧʘʜʢʦʚʠʭ ʚʪʨʘʪ ʜʦʢʫʤʝʥʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ ʨʦʟʨʦʙʠʪʠ 
ʘʨʭʽʪʝʢʪʫʨʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʧʦʪʨʝʙ ʪʘ ʚʠʤʦʛ ʢʦʨʠʩʪʫʚʘʯʽʚ, 
ʟʘʙʝʟʧʝʯʠʚʰʠ ʾʾ ʟʨʫʯʥʠʡ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ, ʚʽʜʧʦʚʽʜʥʫ ʙʝʟʧʝʢʫ ʪʘ 

ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʾ ʧʽʜ ʢʦʥʢʨʝʪʥʽ ʧʦʪʨʝʙʠ 
ʧʽʜʧʨʠʻʤʩʪʚʘ. 
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ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ 
ʈʦʟʨʦʙʢʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʚʠʨʦʱʫʚʘʥʥʷ 

ʨʦʩʣʠʥ ʚ ʛʽʜʨʦʧʦʥʽʮʽ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʟʘʜʘʯʝʶ, ʦʩʢʽʣʴʢʠ ʛʽʜʨʦʧʦʥʽʢʘ, ʷʢ 
ʩʧʦʩʽʙ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ, ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʦʶ. ɻʽʜʨʦʧʦʥʽʢʘ - ʮʝ ʤʝʪʦʜ 

ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʙʝʟ ˇʨʫʥʪʫ, ʜʝ ʨʦʩʣʠʥʠ ʦʪʨʠʤʫʶʪʴ ʭʘʨʯʽ ʟ ʨʦʟʯʠʥʫ ʚʦʜʠ, ʷʢʘ ʤʽʩʪʠʪʴ 
ʥʝʦʙʭʽʜʥʽ ʨʦʩʣʠʥʘʤ ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ [1]. ʆʜʥʘʢ, ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ 
ʨʦʩʣʠʥ ʚ ʛʽʜʨʦʧʦʥʽʮʽ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʫʚʘʪʠ ʪʘʢʽ ʧʨʦʙʣʝʤʠ, ʷʢ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ 
ʚʠʨʦʱʫʚʘʥʥʷ, ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʟʽ ʟʙʝʨʽʛʘʥʥʷʤ ʪʘ ʘʥʘʣʽʟʦʤ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ [2]. 
ʈʦʟʨʦʙʢʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʚʠʨʦʱʫʚʘʥʥʷ 

ʨʦʩʣʠʥ ʚ ʛʽʜʨʦʧʦʥʽʮʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ Data Mining ʤʦʞʝ ʚʠʨʽʰʠʪʠ ʙʘʛʘʪʦ ʟ 
ʮʠʭ ʧʨʦʙʣʝʤ. Data Mining - ʮʝ ʧʨʦʮʝʩ ʚʠʷʚʣʝʥʥʷ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ 

ʜʘʥʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ Data Mining ʜʦʟʚʦʣʷʻ ʟʽʙʨʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ 
ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ [3]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ OLAP ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʟ ʜʘʪʯʠʢʽʚ, ʱʦ ʚʽʜʩʪʝʞʫʶʪʴ ʧʘʨʘʤʝʪʨʠ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʛʽʜʨʦʧʦʥʽʮʽ, ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ ʪʘ pH ʨʽʚʝʥʴ. ʄʦʞʥʘ 
ʘʥʘʣʽʟʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ OLAP ʜʣʷ ʩʪʚʦʨʝʥʥʷ 
ʟʚʽʪʽʚ, ʱʦ ʜʦʧʦʤʦʞʫʪʴ ʚʠʷʚʠʪʠ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ 
ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ. 

ʑʝ ʦʜʥʽʻʶ ʪʝʭʥʦʣʦʛʽʻʶ data mining, ʷʢʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʮʽʻʾ ʪʝʤʠ, ʻ 
ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ. ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʛʨʫʧʫʚʘʪʠ ʜʘʥʽ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʧʦʜʽʙʥʦʩʪʽ ʪʘ 
ʚʽʜʤʽʥʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʩʭʦʞʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚ ʜʘʥʠʭ. ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʤʦʞʥʘ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʩʧʽʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʝʨʝʜ ʛʨʫʧ ʨʦʩʣʠʥ, ʷʢʽ ʨʦʩʪʫʪʴ 

ʫ ʧʦʜʽʙʥʠʭ ʫʤʦʚʘʭ. 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ Data Mining ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʟʽ ʟʙʦʨʦʤ 

ʪʘ ʦʙʨʦʙʢʦʶ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʢʝʨʫʚʘʥʥʽ ʧʨʦʮʝʩʦʤ ʚʠʨʦʱʫʚʘʥʥʷ 
ʨʦʩʣʠʥ ʚ ʛʽʜʨʦʧʦʥʽʮʽ. ɿʽʙʨʘʥʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ, ʱʦ 

ʜʦʟʚʦʣʷʪʴ ʧʝʨʝʜʙʘʯʠʪʠ ʪʘ ʫʥʠʢʥʫʪʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ, 
ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʟʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥ ʪʘ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʠʪʨʘʪ ʥʘ 
ʚʠʨʦʱʫʚʘʥʥʷ [4]. 

ɼʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʚ ʛʽʜʨʦʧʦʥʽʮʽ, ʜʝ ʨʦʩʣʠʥʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʠʭ 

ʨʽʜʠʥʘʭ ʟʘʤʽʩʪʴ ʟʝʤʣʽ, ʚʘʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʾʭ ʟʨʦʩʪʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ. 
ʆʜʥʽʻʶ ʟ ʧʨʦʙʣʝʤ, ʷʢʫ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ, ʻ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ, ʪʘʢʽ ʷʢ ʟʤʽʥʘ 
ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ, pH ʨʽʜʠʥʠ, ʟʘʙʨʫʜʥʝʥʥʷ ʪʦʱʦ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʥʠʞʝʥʥʷ 
ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ [2]. 

ʆʜʥʘʢ, ʨʦʟʨʦʙʢʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʫ 
ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʚ ʛʽʜʨʦʧʦʥʽʮʽ ʤʦʞʝ ʚʠʨʽʰʠʪʠ ʙʘʛʘʪʦ ʟ ʮʠʭ ʧʨʦʙʣʝʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ 
ʪʝʭʥʦʣʦʛʽʾ Data Mining, ʱʦ ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ 
ʜʘʥʠʭ, ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʽʙʨʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ [3]. 
ʑʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ, ʟ ʷʢʦʶ ʟʘʟʚʠʯʘʡ ʩʪʠʢʘʶʪʴʩʷ ʚʠʨʦʱʫʚʘʯʽ ʨʦʩʣʠʥ ʚ ʛʽʜʨʦʧʦʥʽʮʽ, 

ʧʦʣʷʛʘʻ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʨʽʚʥʝʤ pH ʪʘ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʨʦʟʯʠʥʫ, 
ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥ. ʅʝʚʽʨʥʽ ʧʘʨʘʤʝʪʨʠ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʧʦʛʽʨʰʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʨʦʩʣʠʥ ʪʘ ʟʤʝʥʰʝʥʥʷ ʾʭ ʚʨʦʞʘʡʥʦʩʪʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʾ 
ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʚ ʛʽʜʨʦʧʦʥʽʮʽ ʜʦʟʚʦʣʷʻ 
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ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʯʠʥʫ ʪʘ ʥʘʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʯʘʩʥʦ 
ʨʝʘʛʫʚʘʪʠ ʥʘ ʙʫʜʴ-ʷʢʽ ʚʽʜʭʠʣʝʥʥʷ ʚ ʧʘʨʘʤʝʪʨʘʭ [5]. 

ɼʦʜʘʪʢʦʚʦ, ʽʥʪʝʛʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʪʘʢʽ ʬʫʥʢʮʽʾ, ʷʢ 
ʢʦʥʪʨʦʣʴ ʟʘ ʨʽʚʥʝʤ ʚʦʣʦʛʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʘ ʦʩʚʽʪʣʝʥʥʷʤ, ʱʦ ʻ ʚʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ. ɿʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʢʝʨʫʚʘʥʥʶ ʮʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʤʦʞʣʠʚʦ 
ʩʪʚʦʨʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʜʦʩʷʛʪʠ ʤʘʢʩʠʤʘʣʴʥʦʾ 
ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ [1]. 

ʆʪʞʝ, ʨʦʟʨʦʙʢʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʫ 

ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʚ ʛʽʜʨʦʧʦʥʽʮʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ Data Mining ʻ ʚʘʞʣʠʚʠʤ 
ʢʨʦʢʦʤ ʚ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʟʽʙʨʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ 
ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʨʦʟʯʠʥʫ ʪʘ ʥʘʚʽʪʴ 
ʩʪʚʦʨʶʚʘʪʠ ʤʦʜʝʣʽ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʠʨʦʱʫʚʘʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʦʞʥʘ 

ʜʦʩʷʛʪʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʪʘ ʧʦʢʨʘʱʠʪʠ 
ʩʪʘʥ ʜʦʚʢʽʣʣʷ. 
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ʋɼʂ 004.62 
ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼɯɺ DATA MINING ɼʃʗ ɸʅɸʃɯʊʀʂʀ ʉʀʉʊɽʄ 

ʆɹʃɯʂʋ ʉʂʃɸɼʉʔʂʀʍ ʆʇɽʈɸʎɯʁ 

ʇʘʟʽʡ ʆ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

Data mining ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʽʪʠʢʠ ʩʠʩʪʝʤ ʦʙʣʽʢʫ ʩʢʣʘʜʩʴʢʠʭ 
ʦʧʝʨʘʮʽʡ. ʎʝ ʧʨʦʮʝʩ ʚʠʜʦʙʫʚʘʥʥʷ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʷʢʠʡ 
ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʦʤ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʤʠ 
ʨʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ data mining ʜʣʷ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤ ʦʙʣʽʢʫ 

ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ.  
ʇʦʯʥʝʤʦ ʟ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʱʦ ʪʘʢʝ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ. ʎʝ 

ʢʦʤʧ'ʶʪʝʨʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʪʦʚʘʨʽʚ ʥʘ ʩʢʣʘʜʽ, 
ʧʨʠʡʤʘʥʥʷ ʪʘ ʚʽʜʚʘʥʪʘʞʝʥʥʷ ʪʦʚʘʨʽʚ, ʢʦʥʪʨʦʣʶ ʟʘ ʟʘʧʘʩʘʤʠ ʪʦʱʦ. ʎʽ ʩʠʩʪʝʤʠ ʟʙʠʨʘʶʪʴ 

ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʧʨʦ ʩʢʣʘʜʩʴʢʽ ʦʧʝʨʘʮʽʾ, ʪʘʢʽ ʷʢ ʢʽʣʴʢʽʩʪʴ ʪʦʚʘʨʽʚ ʥʘ ʩʢʣʘʜʽ, ʢʽʣʴʢʽʩʪʴ 
ʪʦʚʘʨʽʚ, ʷʢʽ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʪʘ ʚʽʜʚʘʥʪʘʞʝʥʽ ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʜʘʥʽ, 
ʧʦʚ'ʷʟʘʥʽ ʟ ʫʧʨʘʚʣʽʥʥʷʤ ʟʘʧʘʩʘʤʠ. 

Data mining ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʘʥʘʣʽʟʫ ʮʠʭ ʜʘʥʠʭ ʪʘ ʚʠʷʚʣʝʥʥʷ ʢʦʨʠʩʥʠʭ 

ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ. ɿʘ ʜʦʧʦʤʦʛʦʶ data mining 
ʤʦʞʥʘ ʚʠʷʚʣʷʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚ ʜʘʥʠʭ [1]. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ data mining ʤʦʞʝ 
ʜʦʧʦʤʦʛʪʠ ʚʠʷʚʠʪʠ, ʷʢʽ ʪʦʚʘʨʠ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʽ ʦʙʦʨʦʪʠ, ʷʢʽ ʜʥʽ ʪʠʞʥʷ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʫ 
ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʞʽʚ, ʘʙʦ ʪʦʚʘʨʠ ʷʢʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʩʢʫʧʦʚʫʶʶʪʴʩʷ 

ʢʣʽʻʥʪʘʤʠ. 
ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ data mining ʜʣʷ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤ 

ʦʙʣʽʢʫ ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ ʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʝʨʝʜʙʘʯʝʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ 
ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʤʦʜʝʣʽ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʧʝʨʝʜʙʘʯʠʪʠ ʧʦʧʠʪ ʥʘ ʧʝʚʥʠʡ ʪʦʚʘʨ ʥʘ ʧʝʚʥʠʡ 

ʧʝʨʽʦʜ ʯʘʩʫ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʟʘʧʘʩʽʚ ʪʦʚʘʨʽʚ, 
ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʧʨʠʻʤʩʪʚʫ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʪʘ ʧʦʢʨʘʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ 
ʩʢʣʘʜʦʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ data mining ʪʘʢʦʞ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʪʘ 

ʟʙʽʣʴʰʠʪʠ ʪʦʯʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʦʤ. ɸʥʘʣʽʟ ʜʘʥʠʭ ʤʦʞʝ ʚʠʷʚʠʪʠ ʧʦʤʠʣʢʠ ʚ 
ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʷʭ, ʪʘʢʽ ʷʢ ʥʝʧʨʘʚʠʣʴʥʘ ʘʜʨʝʩʘ ʧʨʠ ʜʦʩʪʘʚʮʽ ʪʦʚʘʨʽʚ ʘʙʦ ʧʦʤʠʣʢʦʚʽ 
ʟʘʧʠʩʠ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʪʦʚʘʨʽʚ ʥʘ ʩʢʣʘʜʽ. ɿʥʘʥʥʷ ʧʨʦ ʮʽ ʧʦʤʠʣʢʠ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 
ʧʽʜʧʨʠʻʤʩʪʚʫ ʫʥʠʢʥʫʪʠ ʾʭ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʪʘ ʧʦʢʨʘʱʠʪʠ ʪʦʯʥʽʩʪʴ ʜʘʥʠʭ ʫ ʩʠʩʪʝʤʽ ʦʙʣʽʢʫ 

ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ. 
ʆʢʨʽʤ ʪʦʛʦ, data mining ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʪʘ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʟʽ ʩʢʣʘʜʩʴʢʠʤ 

ʫʧʨʘʚʣʽʥʥʷʤ, ʪʘʢʽ ʷʢ ʥʘʜʤʽʨʥʽ ʟʘʧʘʩʠ ʪʦʚʘʨʽʚ, ʧʦʤʠʣʢʠ ʚ ʦʙʣʽʢʫ, ʟʤʝʥʰʝʥʥʷ ʷʢʦʩʪʽ 
ʪʦʚʘʨʽʚ ʥʘ ʩʢʣʘʜʽ ʪʘ ʽʥʰʽ. ɿʥʘʥʥʷ ʧʨʦ ʮʽ ʧʨʦʙʣʝʤʠ ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʫ ʧʨʠʡʤʘʪʠ 

ʧʨʘʚʠʣʴʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʦʤ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʷʢʦʩʪʽ 
ʪʦʚʘʨʽʚ. 

ʋ ʧʽʜʩʫʤʢʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ data mining ʜʣʷ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤ ʦʙʣʽʢʫ ʩʢʣʘʜʩʴʢʠʭ 
ʦʧʝʨʘʮʽʡ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʽʜʧʨʠʻʤʩʪʚʫ ʧʦʢʨʘʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʦʤ, 

ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʟʘʧʘʩʽʚ ʪʦʚʘʨʽʚ. ɸʥʘʣʽʟ ʜʘʥʠʭ ʤʦʞʝ ʜʘʪʠ 
ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʙʘʯʠʪʠ ʧʦʧʠʪ ʥʘ ʪʦʚʘʨʠ ʪʘ ʚʯʘʩʥʦ ʧʦʧʦʚʥʶʚʘʪʠ ʟʘʧʘʩʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ 
ʫʥʠʢʥʫʪʠ ʜʝʬʽʮʠʪʫ ʪʦʚʘʨʽʚ ʪʘ ʚʪʨʘʪʠ ʧʨʠʙʫʪʢʫ [2]. 

ʅʘʨʝʰʪʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ data mining ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʽʜʧʨʠʻʤʩʪʚʫ ʟʤʝʥʰʠʪʠ ʯʘʩ ʥʘ 

ʘʥʘʣʽʟ ʜʘʥʠʭ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ 
ʟʤʝʥʰʠʪʠ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʫ 
ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʥʘ ʨʠʥʢʫ ʪʘ ʫʧʨʘʚʣʷʪʠ ʩʢʣʘʜʦʤ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʪʘ ʙʫʪʠ ʙʽʣʴʰ 
ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʠʤ ʥʘ ʨʠʥʢʫ[3]. 

ʇʨʦʪʝ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ data mining ʥʝ ʻ ʧʘʥʘʮʝʻʶ ʜʣʷ ʚʩʽʭ 
ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʦʤ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦʶ ʣʠʰʝ ʧʨʠ ʥʘʣʝʞʥʦʤʫ 
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ʧʽʜʭʦʜʽ ʜʦ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʅʝʜʦʩʪʘʪʥʷ ʷʢʽʩʪʴ ʜʘʥʠʭ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʪʦʯʥʠʭ 
ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʧʦʤʠʣʢʦʚʠʭ ʚʠʩʥʦʚʢʽʚ. 

ʅʘʣʝʞʥʽ ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʫʩʧʽʰʥʦʛʦ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ data mining ʚ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ. ʎʽ ʩʠʩʪʝʤʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʷʢʽʩʥʝ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʪʘ ʾʭ ʟʙʝʨʝʞʝʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. ɼʣʷ ʮʴʦʛʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʙʘʟʠ ʜʘʥʠʭ, ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʪʘ ʽʥʰʽ. 

ʉʠʩʪʝʤʘ ʟʙʦʨʫ ʜʘʥʠʭ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʙʠʨʘʪʠ ʚʩʽ  
ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʧʨʦ ʦʧʝʨʘʮʽʾ ʥʘ ʩʢʣʘʜʽ, ʪʘʢʽ ʷʢ ʢʽʣʴʢʽʩʪʴ ʪʘ ʚʠʜʠ ʪʦʚʘʨʽʚ, ʾʭ ʨʫʭ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ 
ʡʦʛʦ ʩʢʣʘʜʩʴʢʦʾ ʣʦʛʽʩʪʠʢʠ. ʅʘʧʨʠʢʣʘʜ ʦʩʦʙʣʠʚʦʩʪʽ ʜʣʷ ʩʢʣʘʜʫ ʯʘʶ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ: 

¶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʘʩʦʨʪʠʤʝʥʪʫ ʯʘʶ, ʱʦ ʧʦʪʨʝʙʫʻ ʪʦʯʥʦʛʦ ʚʽʜʩʪʝʞʝʥʥʷ 
ʢʽʣʴʢʦʩʪʽ ʪʘ ʪʠʧʫ ʢʦʞʥʦʾ ʦʜʠʥʠʮʽ ʪʦʚʘʨʫ; 

¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʝʨʤʽʥʠ ʧʨʠʜʘʪʥʦʩʪʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ 
ʧʨʦʜʫʢʪʫ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʟ ʯʘʩʦʤ, ʱʦ ʧʦʪʨʝʙʫʻ 

ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʜʘʥʠʭ, ʷʢʘ ʤʦʞʝ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʫ ʧʨʦʮʝʩʽ ʙʽʟʥʝʩʫ. 
ʆʢʨʽʤ ʟʙʦʨʫ ʜʘʥʠʭ, ʚʘʞʣʠʚʦ ʤʘʪʠ ʥʘʣʝʞʥʫ ʩʠʩʪʝʤʫ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ. ʎʝ ʤʦʞʝ 

ʙʫʪʠ ʟʜʽʡʩʥʝʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʟ ʜʘʥʠʭ ʘʙʦ ʩʭʦʚʠʱ ʜʘʥʠʭ. ʂʦʞʝʥ ʟ ʮʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʘʻ 
ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʪʦʤʫ ʚʠʙʽʨ ʧʽʜʭʦʜʷʱʦʾ ʩʠʩʪʝʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ 

ʧʦʪʨʝʙ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʡʦʛʦ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ. 
ʅʘʧʨʠʢʣʘʜ, ʙʘʟʠ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ, ʘʣʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʝʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ. ʉʭʦʚʠʱʘ ʜʘʥʠʭ ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ 
ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʘʣʝ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʥʠʤʠ ʫ ʥʘʣʘʰʪʫʚʘʥʥʽ.  

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ data mining ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤ 
ʦʙʣʽʢʫ ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ. ʇʨʠ ʥʘʣʝʞʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʤʦʞʝ 
ʜʦʧʦʤʦʛʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʟʘʧʘʩʽʚ ʪʦʚʘʨʽʚ, ʟʤʝʥʰʠʪʠ 
ʚʠʪʨʘʪʠ ʪʘ ʩʪʘʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʠʤʠ ʥʘ ʨʠʥʢʫ. ʇʨʦʪʝ, ʜʣʷ 

ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʷʢʽʩʥʽ ʜʘʥʽ, ʥʘʣʝʞʥʽ ʩʠʩʪʝʤʠ. ʈʝʪʝʣʴʥʝ 
ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʟʙʦʨʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ 
ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ data mining ʫ ʫʧʨʘʚʣʽʥʥʽ ʩʢʣʘʜʩʴʢʠʤʠ ʦʧʝʨʘʮʽʷʤʠ. 
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ʋɼʂ 004.9:378 
ʉʊʈʋʂʊʋʈɸ ʊɸ ʄɽʍɸʅɯɿʄʀ ɸɼɸʇʊʀɺʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ ɿʅɸʅʅʗʄʀ 

ɿɺʆ 

ɻʘʚʨʠʣʝʥʢʦ ɸ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆ.ɻ., ʜʦʢʪʦʨ ʧʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ɺ ʪʝʦʨʽʾ ʫʧʨʘʚʣʽʥʥʷ ʘʜʘʧʪʠʚʥʽʩʪʴ ʧʦʚôʷʟʘʥʘ ʟ ʦʩʥʦʚʥʠʤʠ ʪʠʧʘʤʠ ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ 
[1]. ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʟʘʟʚʠʯʘʡ ʨʦʟʛʣʷʜʘʶʪʴ ʪʨʠ ʪʠʧʠ ʫʧʨʘʚʣʽʥʥʷ: 
ʚʽʜʢʨʠʪʝ, ʘʙʦ ʨʦʟʽʤʢʥʫʪʝ; ʟʘʤʢʥʝʥʝ, ʘʙʦ ʫʧʨʘʚʣʽʥʥʷ ʟʽ ʟʚʦʨʦʪʥʠʤ ʟʚôʷʟʢʦʤ; aʜʘʧʪʠʚʥʝ. 

ʇʝʨʰʠʡ ʪʠʧ ï ʨʦʟʽʤʢʥʫʪʝ ʫʧʨʘʚʣʽʥʥʷ, ʢʦʣʠ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʤʝʪʠ, ʱʦ 

ʚʠʟʥʘʯʘʻ ʜʽʾ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ. ʉʪʨʫʢʪʫʨʘ ʨʦʟʽʤʢʥʫʪʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (ʨʠʩ.1) ʧʨʦʩʪʘ. 
ɺʽʜʩʫʪʥʽʩʪʴ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʩʧʨʦʱʫʻ ʫʧʨʘʚʣʽʥʥʷ. ʇʨʠ ʚʽʜʭʠʣʝʥʥʽ ʨʝʟʫʣʴʪʘʪʫ ʚʽʜ 
ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ, ʷʢʠʡ ʧʦʷʩʥʶʻ ʧʨʠʯʠʥʠ ʚʽʜʭʠʣʝʥʥʷ, ʘʣʝ ʥʝ ʩʪʘʚʠʪʴ 
ʟʘʚʜʘʥʥʷ ʟʤʽʥʠʪʠ ʱʦ-ʥʝʙʫʜʴ ʚ ʫʧʨʘʚʣʽʥʥʽ. 

 
ʈʠʩ.1 ʉʪʨʫʢʪʫʨʘ ʨʦʟʽʤʢʥʫʪʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ɼʨʫʛʠʡ ʪʠʧ ï ʟʘʤʢʥʫʪʝ ʫʧʨʘʚʣʽʥʥʷ (ʫʧʨʘʚʣʽʥʥʷ ʟʽ ʟʚʦʨʦʪʥʽʤ ʟʚôʷʟʢʦʤ), ʧʨʠ ʷʢʦʤʫ 
(ʨʠʩ.2) ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ. ʎʷ ʤʝʪʦʜʠʢʘ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʨʘʭʦʚʘʥʘ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʤʘʣʽ 
ʧʨʦʤʽʞʢʠ ʯʘʩʫ. ʗʢʱʦ ʞ ʨʝʟʫʣʴʪʘʪ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʯʝʨʝʟ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ 
ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʚʠʥʠʢʘʶʪʴ ʟʥʘʯʥʽ ʪʨʫʜʥʦʱʽ. 

 

ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʟʘʤʢʥʫʪʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 
ʊʨʝʪʽʡ ʪʠʧ ï ʘʜʘʧʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ï ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʟʘʤʢʥʫʪʦʛʦ ʥʘʷʚʥʽʩʪʶ ʤʦʜʝʣʽ 

ʢʝʨʦʚʘʥʦʛʦ ʦʙôʻʢʪʘ (ʨʠʩ.3), ʚ ʷʢʽʡ ʘʥʘʣʽʟʫʶʪʴʩʷ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʫʧʨʘʚʣʽʥʥʷ (ʧʨʦʛʥʦʟ). 

ɸʜʝʢʚʘʪʥʘ ʨʝʘʢʮʽʷ ʤʦʞʣʠʚʘ ʣʠʰʝ ʧʨʠ ʧʦʙʫʜʦʚʽ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦʾ ʤʦʜʝʣʽ ʦʙôʻʢʪʘ, ʱʦ 
ʚʽʜʦʙʨʘʞʘʻ ʩʝʨʝʜʦʚʠʱʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʩʘʤ ʦʙôʻʢʪ ʫʧʨʘʚʣʽʥʥʷ. 

 

ʈʠʩ.3. ʉʪʨʫʢʪʫʨʘ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 
ɿ ʪʝʨʤʽʥʦʤ çʘʜʘʧʪʘʮʽʷè ʧʦʚôʷʟʘʥʽ ʧʦʥʷʪʪʷ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʘʜʘʧʪʠʚʥʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʘʜʘʧʪʠʚʥʦʾ ʤʦʜʝʣʽ. ɸʜʘʧʪʘʮʽʷ ï ʮʝ ʧʨʦʮʝʩ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʩʪʨʫʢʪʫʨʠ 
ʩʠʩʪʝʤʠ, ʘ ʤʦʞʣʠʚʦ, ʽ ʢʝʨʫʶʯʠʭ ʚʧʣʠʚʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʪʦʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʪʦʶ 

ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʦʛʦ, ʟʘʟʚʠʯʘʡ ʦʧʪʠʤʘʣʴʥʦʛʦ, ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʧʨʠ ʧʦʯʘʪʢʦʚʽʡ 
ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʨʦʙʦʪʠ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ. 

ɸʜʘʧʪʠʚʥʦʶ ʚʚʘʞʘʶʪʴ ʩʠʩʪʝʤʫ, ʷʢʘ ʤʦʞʝ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʚʥʫʪʨʽʰʥʽʭ ʪʘ 
ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ. ɸʜʘʧʪʠʚʥʘ ʩʠʩʪʝʤʘ ʟʙʝʨʽʛʘʻ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʨʠ ʥʝʧʝʨʝʜʙʘʯʝʥʠʭ ʟʤʽʥʘʭ 

ʄɽʊɸ ʋʇʈɸɺʃɯʅʅʗ ʆɹôɭʂʊ ʈɽɿʋʃʔʊɸʊ 
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ʄʆɼɽʃʔ 
ʫʤʦʚʘ/ʚʘʨʽʘʥʪʘ 



 
 

   

27 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʝʨʦʚʘʥʦʛʦ ʦʙôʻʢʪʘ, ʮʽʣʝʡ ʫʧʨʘʚʣʽʥʥʷ ʘʙʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 
ʰʣʷʭʦʤ ʟʤʽʥʠ ʘʣʛʦʨʠʪʤʫ ʩʚʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʧʨʦʛʨʘʤʠ ʧʦʚʝʜʽʥʢʠ ʘʙʦ ʧʦʰʫʢʫ 
ʦʧʪʠʤʘʣʴʥʠʭ ʩʪʘʥʽʚ. 

ʇʦʥʷʪʪʷ ʫʧʨʘʚʣʽʥʥʷ ʟ ʘʜʘʧʪʘʮʽʻʶ (ʘʜʘʧʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ) ï ʮʝ ʫʧʨʘʚʣʽʥʥʷ ʚ ʩʠʩʪʝʤʽ 

ʟ ʥʝʧʦʚʥʦʶ ʘʧʨʽʦʨʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʢʝʨʦʚʘʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʽʨʫ 
ʥʘʢʦʧʠʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

ɸʜʘʧʪʠʚʥʦʶ ʤʦʜʝʣʣʶ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʦʤ ʚʚʘʞʘʶʪʴ ʪʘʢʫ ʤʦʜʝʣʴ, ʫ ʷʢʽʡ 
ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙôʻʢʪʘ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʘ ʟʤʽʥʘ ʩʪʨʫʢʪʫʨʠ ʽ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʘ ʫʧʨʘʚʣʽʥʥʷ ʟ ʤʝʪʦʶ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙôʻʢʪʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʫʧʨʘʚʣʽʥʥʷ ʧʦʛʘʥʦ ʬʦʨʤʘʣʽʟʦʚʘʥʠʤʠ ʦʙôʻʢʪʘʤʠ. ʋ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ 
ʚʽʜʦʤʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙôʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʧʦʚʥʦʛʦ ʪʘ ʦʜʥʦʟʥʘʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʧʦʚʝʜʽʥʢʠ, ʥʝ ʤʦʞʥʘ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʧʨʦ 
ʢʝʨʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʦʙôʻʢʪ, ʟʥʘʶʯʠ ʪʽʣʴʢʠ ʡʦʛʦ ʚʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ. ʋʧʨʘʚʣʽʥʥʷ ʧʦʚʠʥʥʦ 
ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʝ ʟʘ ʡʦʛʦ ʧʘʨʘʤʝʪʨʘʤʠ, ʘ ʟʘ ʡʦʛʦ ʩʪʘʥʘʤʠ. ʗʢʱʦ ʚʜʘʻʪʴʩʷ ʩʬʦʨʤʫʚʘʪʠ ʥʘ 
ʦʩʥʦʚʽ ʘʧʨʽʦʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫʟʘʛʘʣʴʥʝʥʽ, ʘʙʦ ʘʛʨʝʛʦʚʘʥʽ ʦʙʨʘʟʠ ï ʢʣʘʩʠ ʩʪʘʥʽʚ ʦʙôʻʢʪʫ 

ʫʧʨʘʚʣʽʥʥʷ ʟ ʚʽʜʦʤʦʶ ʨʝʘʢʮʽʻʶ ʦʙôʻʢʪʘ ʢʦʞʥʦʛʦ ʢʣʘʩʫ, ʪʦ ʢʝʨʫʶʯʠʡ ʚʧʣʠʚ ʤʦʞʥʘ 
ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ ʟ ʢʣʘʩʫ ʚ ʢʣʘʩ (ʚ ʪʦʤʫ ʯʠʩʣʽ ï ʫ ʚʠʭʽʜʥʠʡ 
ʢʣʘʩ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʝʨʫʶʯʠʡ ʚʧʣʠʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʧʣʠʚ ʥʘ ʦʙôʻʢʪ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʾ ʘʙʦ ʙʣʠʟʴʢʦʾ ʜʦ ʥʝʾ ʧʦʚʝʜʽʥʢʠ. ʇʨʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ ʧʦʚʝʜʽʥʢʘ ʦʙôʻʢʪʫ 
ʫʧʨʘʚʣʽʥʥʷ, ʷʢ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʢʝʨʫʶʯʦʛʦ ʚʧʣʠʚʫ, ʪʘʢ ʽ ʙʝʟ ʥʴʦʛʦ, ʻ ʜʠʩʢʨʝʪʥʠʤ ʧʨʦʮʝʩʦʤ, 
ʢʦʞʝʥ ʢʨʦʢ ʷʢʦʛʦ, ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ï ʮʝ ʧʝʨʝʭʽʜ ʦʙôʻʢʪʘ ʟ ʦʜʥʦʛʦ ʢʣʘʩʫ ʩʪʘʥʽʚ ʫ 
ʽʥʰʠʡ. 

ɺʠʩʥʦʚʦʢ ʥʘ ʦʩʥʦʚʽ ʧʨʝʮʝʜʝʥʪʽʚ ï ʮʝ ʤʝʪʦʜ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʫ ʷʢʦʤʫ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʥʘʥʥʷ ʧʨʦ ʧʦʧʝʨʝʜʥʽ ʩʠʪʫʘʮʽʾ ʘʙʦ ʚʠʧʘʜʢʠ (ʧʨʝʮʝʜʝʥʪʠ). ʇʨʠ 
ʨʦʟʛʣʷʜʽ ʥʦʚʦʾ ʧʨʦʙʣʝʤʠ (ʧʦʪʦʯʥʦʛʦ ʚʠʧʘʜʢʫ) ʚʽʜʰʫʢʫʶʪʴ ʩʭʦʞʠʡ ʧʨʝʮʝʜʝʥʪ ʚ ʷʢʦʩʪʽ 
ʘʥʘʣʦʛʘ, ʘʜʘʧʪʫʚʘʚʰʠ ʡʦʛʦ ʜʦ ʧʦʪʦʯʥʦʛʦ ʚʠʧʘʜʢʫ, ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʰʫʢʘʪʠ ʚʠʨʽʰʝʥʥʷ 

ʢʦʞʥʦʛʦ ʨʘʟʫ ʩʧʦʯʘʪʢʫ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʧʦʪʦʯʥʠʡ ʚʠʧʘʜʦʢ ʙʫʜʝ ʦʙʨʦʙʣʝʥʠʡ, ʚʽʥ ʚʥʦʩʠʪʴʩʷ 
ʚ ʙʘʟʫ ʧʨʝʮʝʜʝʥʪʽʚ ʨʘʟʦʤ ʟʽ ʩʚʦʾʤ ʨʽʰʝʥʥʷʤ ʱʦʜʦ ʡʦʛʦ ʤʦʞʣʠʚʦʛʦ ʧʦʜʘʣʴʰʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʆʧʠʩʘʥʘ ʩʪʨʫʢʪʫʨʘ ʘʜʘʧʪʠʚʥʦʛʦ ʧʽʜʭʦʜʫ ʫʧʨʘʚʣʽʥʥʷ ʟʥʘʥʷʤʠ ʤʦʞʝ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʘ ʫ ʦʩʥʦʚʥʠʭ ʚʠʜʘʭ ʜʽʷʣʴʥʦʩʪʽ ʫʥʽʚʝʨʩʠʪʝʪʫ: ʥʘʚʯʘʣʴʥʘ, ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ, 
ʤʝʪʦʜʠʯʥʘ, ʦʨʛʘʥʽʟʘʮʽʡʥʘ, ʚʠʭʦʚʥʘ. ɹʽʣʴʰʽʩʪʴ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ ʥʝ ʧʝʨʝʜʙʘʯʘʶʪʴ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʟʥʘʥʥʷʤʠ, ʪʦʤʫ ʮʷ ʦʙʣʘʩʪʴ ʤʘʻ ʩʝʥʩ ʚ 
ʧʦʜʘʣʴʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʘʜʘʧʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ. ɸʜʘʧʪʠʚʥʽ ʤʝʭʘʥʽʟʤʠ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʟʥʘʥʥʷʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʝʨʫʶʯʽ ʚʧʣʠʚʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʜʝʷʢʦʛʦ ʙʘʞʘʥʦʛʦ 
ʩʪʘʥʫ ʩʠʩʪʝʤʠ. ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ɿɺʆ ʟ ʘʜʘʧʪʠʚʥʠʤ 
ʫʧʨʘʚʣʽʥʥʷʤ ʻ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʽʟ ʟʚʦʨʦʪʥʠʤ ʟʚôʷʟʢʦʤ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʽʜʧʦʚʽʜʘʻ 
ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ, ʘ ʩʘʤʝ ʧʣʘʥ ï ʚʠʢʦʥʘʥʥʷ ï ʢʦʥʪʨʦʣʴ ï ʫʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʖʜʽʥ ʆ. ʂ., ʄʘʪʚʽʡʯʫʢ-ʖʜʽʥʘ ʆ. ɺ. ʄʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʩʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ ʷʢʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʥʽʭ ʧʨʦʮʝʩʽʚ 
[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // ɽʢʩʧʝʨʪʠʟʘ ʪʘ ʦʮʽʥʢʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ. ð 2015. ð ˉ 1. ð ʉ. 48ï53. ð ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
http://itiss.info/publishing/experts-articles/48-yudin 
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çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ  316.004 
ʆɻʃʗɼ ɯʅʉʊʈʋʄɽʅʊɯɺ ɼʃʗ ʈʆɹʆʊʀ ɿ BIG DATA 

ʂʣʠʤʝʥʢʦ ɭ.ʆ., ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʥʘʫʢʦʚʠʡ 
ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆ.ɻ., ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʚʩʝ ʯʘʩʪʽʰʝ ʩʪʘʻ ʧʨʠʥʮʠʧʦʚʠʤ  ʥʝ ʪʽʣʴʢʠ ʜʣʷ 
ʥʘʫʢʦʚʮʽʚ, ʘʣʝ ʽ ʜʣʷ ʧʨʠʚʘʪʥʠʭ ʢʦʤʧʘʥʽʡ. ʄʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ ʟʥʘʯʥʦʛʦ ʤʘʩʠʚʫ 
ʽʥʬʦʨʤʘʮʽʾ ʤʘʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʙʽʟʥʝʩ, ʜʦʟʚʦʣʷʶʪʴ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ, ʢʨʘʱʝ 
ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʢʣʽʻʥʪʘʤʠ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʩʧʨʘʚʠ. 

ɺʝʣʠʢʽ ʜʘʥʽ (ʘʥʛʣ. Big Data) ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ð ʥʘʙʦʨʠ ʽʥʬʦʨʤʘʮʽʾ (ʷʢ 
ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ, ʪʘʢ ʽ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʦʾ) ʥʘʩʪʽʣʴʢʠ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ, ʱʦ ʪʨʘʜʠʮʽʡʥʽ 
ʩʧʦʩʦʙʠ ʪʘ ʧʽʜʭʦʜʠ (ʟʜʝʙʽʣʴʰʦʛʦ ʟʘʩʥʦʚʘʥʽ ʥʘ ʨʽʰʝʥʥʷʭ ʢʣʘʩʫ ʙʽʟʥʝʩʦʚʦʾ ʘʥʘʣʽʪʠʢʠ ʪʘ 
ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ) ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʦ ʥʠʭ. ɸʣʴʪʝʨʥʘʪʠʚʥʝ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʟʠʚʘʻ ʚʝʣʠʢʠʤʠ ʜʘʥʠʤʠ ʬʝʥʦʤʝʥʘʣʴʥʝ ʧʨʠʩʢʦʨʝʥʥʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʜʘʥʠʭ 
ʪʘ ʾʭ ʫʩʢʣʘʜʥʝʥʥʷ[1]. ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ ʪʝ, ʱʦ ʯʘʩʪʦ ʧʽʜ ʮʠʤ ʧʦʥʷʪʪʷʤ ʫ ʨʽʟʥʠʭ 
ʢʦʥʪʝʢʩʪʘʭ ʤʦʞʫʪʴ ʤʘʪʠ ʥʘ ʫʚʘʟʽ ʷʢ ʜʘʥʽ ʚʝʣʠʢʦʛʦ ʦʙ'ʻʤʫ, ʪʘʢ ʽ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ 
ʤʝʪʦʜʽʚ (ʥʘʧʨʠʢʣʘʜ, ʟʘʩʦʙʠ ʤʘʩʦʚʦ-ʧʘʨʘʣʝʣʴʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʩʠʩʪʝʤʘʤʠ ʢʘʪʝʛʦʨʽʾ 

NoSQL, ʘʣʛʦʨʠʪʤʘʤʠ MapReduce, ʯʠ ʧʨʦʛʨʘʤʥʠʤʠ ʢʘʨʢʘʩʘʤʠ ʧʨʦʝʢʪʫ Hadoop. 
ʗʢ ʤʠ ʚʩʽ ʟʥʘʻʤʦ, ʜʘʥʽ ð ʮʝ ʚʩʝ ʚ ʩʫʯʘʩʥʦʤʫ ɯʊ-ʩʚʽʪʽ. ʂʨʽʤ ʪʦʛʦ, ʮʽ ʜʘʥʽ ʱʦʜʥʷ 

ʤʥʦʞʘʪʴʩʷ ʙʘʛʘʪʦʨʘʟʦʚʦ. ʈʘʥʽʰʝ ʤʠ ʛʦʚʦʨʠʣʠ ʧʨʦ ʢʽʣʦʙʘʡʪʠ ʪʘ ʤʝʛʘʙʘʡʪʠ. ɸʣʝ ʟʘʨʘʟ ʤʠ 
ʛʦʚʦʨʠʤʦ ʧʨʦ ʪʝʨʘʙʘʡʪʠ [2]. ɼʘʥʽ ʥʝ ʤʘʶʪʴ ʩʝʥʩʫ, ʧʦʢʠ ʚʦʥʠ ʥʝ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ 

ʢʦʨʠʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʟʥʘʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʢʝʨʽʚʥʠʮʪʚʫ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ. 
ɼʣʷ ʮʴʦʛʦ ʻ ʙʘʛʘʪʦ ʥʘʡʢʨʘʱʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ, ʜʦʩʪʫʧʥʠʭ ʥʘ ʨʠʥʢʫ (ʨʠʩ. 1). 
ʎʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʧʦʤʘʛʘʻ ʟʙʝʨʽʛʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ, ʟʚʽʪʫʚʘʪʠ ʪʘ ʨʦʙʠʪʠ ʙʘʛʘʪʦ 
ʽʥʰʦʛʦ ʟ ʜʘʥʠʤʠ. 

ʗʢ ʨʝʟʫʣʴʪʘʪ, ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽ ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʟʘʨʘʟ ʻ ʦʩʥʦʚʥʠʤ ʟʘʩʦʙʦʤ 
ʨʦʟʤʽʱʝʥʥʷ ʩʠʩʪʝʤ ʚʝʣʠʢʠʭ ʜʘʥʠʭ. ʇʫʙʣʽʯʥʠʡ ʭʤʘʨʥʠʡ ʧʨʦʚʘʡʜʝʨ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠ 
ʧʝʪʘʙʘʡʪʠ ʜʘʥʠʭ ʽ ʟʙʽʣʴʰʫʚʘʪʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʩʝʨʚʝʨʽʚ. ɹʽʟʥʝʩ ʧʣʘʪʠʪʴ ʣʠʰʝ 
ʟʘ ʬʘʢʪʠʯʥʦ ʚʠʢʦʨʠʩʪʘʥʠʡ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʯʠʩʣʝʥʴ, ʘ ʭʤʘʨʥʽ ʝʢʟʝʤʧʣʷʨʠ ʤʦʞʥʘ 

ʚʠʤʢʥʫʪʠ, ʧʦʢʠ ʚʦʥʠ ʟʥʦʚʫ ʥʝ ʟʥʘʜʦʙʣʷʪʴʩʷ. 
ʑʦʙ ʱʝ ʙʽʣʴʰʝ ʧʦʢʨʘʱʠʪʠ ʨʽʚʝʥʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʧʨʦʚʘʡʜʝʨʠ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ 

ʭʤʘʨʥʠʭ ʩʣʫʞʙ ʧʨʦʧʦʥʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʜʘʯʽ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʢʝʨʦʚʘʥʠʭ ʩʣʫʞ Amazon EMR (ʨʘʥʽʰʝ Elastic MapReduce), Microsoft Azure HDInsight, 

Google Cloud Dataproc. 
ʋ ʭʤʘʨʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʚʝʣʠʢʽ ʜʘʥʽ ʤʦʞʥʘ ʟʙʝʨʽʛʘʪʠ ʚ ʥʘʩʪʫʧʥʠʭ 

ʩʠʩʪʝʤʘʭ:ʨʦʟʧʦʜʽʣʝʥʘ ʬʘʡʣʦʚʘ ʩʠʩʪʝʤʘ Hadoop (HDFS), ʜʝʰʝʚʰʽ ʩʭʦʚʠʱʘ ʭʤʘʨʥʠʭ 
ʦʙôʻʢʪʽʚ, ʪʘʢʽ ʷʢ Amazon Simple Storage Service (S3),ʙʘʟʠ ʜʘʥʠʭ NoSQ, ʨʝʣʷʮʽʡʥʽ ʙʘʟʠ 

ʜʘʥʠʭ. 
ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʭʦʯʫʪʴ ʨʦʟʛʦʨʥʫʪʠ ʣʦʢʘʣʴʥʽ ʩʠʩʪʝʤʠ ʚʝʣʠʢʠʭ ʜʘʥʠʭ, ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ Apache ʥʘ ʜʦʜʘʪʦʢ ʜʦ Hadoop ʪʘ Spark ʽ 
ʚʢʣʶʯʘʶʪʴ ʥʘʩʪʫʧʥʝ:  YARN, ʚʙʫʜʦʚʘʥʠʡ ʤʝʥʝʜʞʝʨ ʨʝʩʫʨʩʽʚ ʽ ʧʣʘʥʫʚʘʣʴʥʠʢ ʨʦʙʽʪ 

Hadoop, ʧʨʦʛʨʘʤʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ MapReduce, ʷʢʘ ʪʘʢʦʞ ʻ ʦʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 
Hadoop, Kafka, ʧʣʘʪʬʦʨʤʘ ʦʙʤʽʥʫ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʪʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚʽʜ ʧʨʦʛʨʘʤʠ ʜʦ 
ʧʨʦʛʨʘʤʠ, ʩʠʩʪʝʤʠ ʟʘʧʠʪʽʚ SQL-on-Hadoop, ʪʘʢʽ ʷʢ Drill, Hive, Impala ʪʘ Presto..   

ʆʢʨʽʤ ʧʨʦʙʣʝʤ ʦʙʩʷʛʫ ʦʙʨʦʙʢʠ ʪʘ ʚʘʨʪʦʩʪʽ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʚʝʣʠʢʠʭ 

ʜʘʥʠʭ ʻ ʱʝ ʦʜʥʽʻʶ ʟʘʛʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʉʠʩʪʝʤʠ ʚʝʣʠʢʠʭ ʜʘʥʠʭ 
ʧʦʚʠʥʥʽ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʧʦʪʨʝʙ ʦʨʛʘʥʽʟʘʮʽʾ, ʮʝ ʨʦʙʦʪʘ, ʱʦ ʚʠʤʘʛʘʻ ʚʽʜ ɯʊ-
ʢʦʤʘʥʜ ʪʘ ʨʦʟʨʦʙʥʠʢʽʚ ʧʨʦʛʨʘʤ ʩʢʣʘʜʘʥʥʷ ʥʘʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟ ʫʩʽʭ ʜʦʩʪʫʧʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ. 



 
 

   

29 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 
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ʈʠʩ. 1. ʆʛʣʷʜ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʦʙʦʪʠ ʟ BIG DATA  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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Apache Hadoop

ʧʨʦʛʨʘʤʥʘʦʩʥʦʚʘ,ʷʢʘʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷʜʣʷ
ʢʣʘʩʪʝʨʥʦʾʬʘʡʣʦʚʦʾʩʠʩʪʝʤʠʪʘʦʙʨʦʙʢʠ
ʚʝʣʠʢʠʭʜʘʥʠʭ. ɺʽʥʦʙʨʦʙʣʷʻʥʘʙʦʨʠʚʝʣʠʢʠʭ
ʜʘʥʠʭʟʘʜʦʧʦʤʦʛʦʶʤʦʜʝʣʽʧʨʦʛʨʘʤʫʚʘʥʥʷ
MapReduce

Adverity

ʛʥʫʯʢʘʥʘʩʢʨʽʟʥʘʧʣʘʪʬʦʨʤʘʤʘʨʢʝʪʠʥʛʦʚʦʾ
ʘʥʘʣʽʪʠʢʠ,ʷʢʘʜʘ ʟ̒ʤʦʛʫʤʘʨʢʝʪʦʣʦʛʘʤ
ʚʽʜʩʪʝʞʫʚʘʪʠʝʬʝʢʪʠʚʥʽʩʪʴʤʘʨʢʝʪʠʥʛʫʚ
ʦʜʥʦʤʫʧʦʜʘʥʥʽʪʘʣʝʛʢʦʚʽʜʢʨʠʚʘʪʠʥʦʚʽ
ʚʽʜʦʤʦʩʪʽʚʨʝʞʠʤʽʨʝʘʣʴʥʦʛʦʯʘʩʫ

Xplenty
ʧʣʘʪʬʦʨʤʘʜʣʷ̔ ʥʪʝʛʨʘʮʽʾ,ʦʙʨʦʙʢʠʪʘ
ʧʽʜʛʦʪʦʚʢʠʜʘʥʠʭʜʣʘ̫ʥʘʣʽʪʠʢʠʚʭʤʘʨʽ.

Power BI 

ʦʜʠʥ̔ʟʥʘʡʧʦʚʥʽʰʠʭʽʥʩʪʨʫʤʝʥʪʽʚʚʽʟʫʘʣʽʟʘʮʽʾ
ʜʘʥʠʭ,ʷʢʠʡʧʽʜʪʨʠʤʫʻʙʝʟʣʽʯʩʝʨʚʝʨʥʠʭʙʘʟ
ʜʘʥʠʭ,ʟʦʢʨʝʤʘTeradata, Salesforce,
PostgreSQL,Oracle, Google Analytics, Github,
Adobe Analytics,Azure,SQL Server E̔xcel

Tableau
ʦʜʠʥ̔ ʟʥʘʡʧʦʰʠʨʝʥʽʰʠʭʽʥʩʪʨʫʤʝʥʪʽʚ
ʚʽʟʫʘʣʽʟʘʮʽʾʜʘʥʠʭ,ʧʨʦʧʦʥʫʻʽʥʪʝʨʘʢʪʠʚʥʽ
ʨʽʰʝʥʥʷʜʣʚ̫ʽʟʫʘʣʽʟʘʮʽʾ

R

ʦʜʠʥ̔ʟʥʘʡʧʦʚʥʽʰʠʭʧʘʢʝʪʽʚʩʪʘʪʠʩʪʠʯʥʦʛʦ
ʘʥʘʣʽʟʫ. ʎʝ ʚʽʜʢʨʠʪʝ,ʙʝʟʢʦʰʪʦʚʥʝ,
ʙʘʛʘʪʦʧʘʨʘʜʠʛʤʘʣʴʥʝʪʘʜʠʥʘʤʽʯʥʝʧʨʦʛʨʘʤʥʝ
ʩʝʨʝʜʦʚʠʱʝ. ɺʽʥ ʥʘʧʠʩʘʥʠʡʤʦʚʘʤʠ
ʧʨʦʛʨʘʤʫʚʘʥʥʷC, FortranʪʘR.

KNIME

Konstanz Information Miner, ʷʢʠʡ̒
ʽʥʩʪʨʫʤʝʥʪʦʤʟ ʚʽʜʢʨʠʪʠʤʢʦʜʦʤ,ʷʢʠʡ
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷʜʣʷ ʟʚʽʪʫʚʘʥʥʷ
ʧʽʜʧʨʠʻʤʩʪʚ,ʽʥʪʝʛʨʘʮʽʷ,ʜʦʩʣʽʜʞʝʥʥʷ,CRM,
ʘʥʘʣʽʟʜʘʥʠʭ,ʘʥʘʣʽʟʜʘʥʠʭ,ʘʥʘʣʽʟʪʝʢʩʪʫʪʘ
ʙʽʟʥʝʩ-ʘʥʘʣʽʪʠʢʘ

Apache Cassandra
ʙʝʟʢʦʰʪʦʚʥʦʶʪʘ ʨʦʟʧʦʜʽʣʝʥʦʶʉʋɹɼ
NoSQL ʟʚʽʜʢʨʠʪʠʤʢʦʜʦʤ,ʩʪʚʦʨʝʥʦʶʜʣʷ
ʫʧʨʘʚʣʽʥʥʷʚʝʣʠʯʝʟʥʠʤʠʦʙʩʷʛʘʤʠʜʘʥʠʭ

MongoDB
ʮʝNoSQL, ʦʨʽʻʥʪʦʚʘʥʘʥʘʜʦʢʫʤʝʥʪʠʙʘʟʘ
ʜʘʥʠʭ,ʥʘʧʠʩʘʥʘʥʘC, C ++ ʪʘJavaScript

https://web.archive.org/web/20110905043403/http:/www.nature.com/nature/journal/v455/n7209/full/455028a.html
https://uk.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%B8%D0%B9_%D1%96%D0%B4%D0%B5%D0%BD%D1%82%D0%B8%D1%84%D1%96%D0%BA%D0%B0%D1%82%D0%BE%D1%80_%D0%BE%D0%B1%27%D1%94%D0%BA%D1%82%D0%B0
https://dx.doi.org/10.1038%2F455028a
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ʋɼʂ 004.02  
ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɯʊɸʈʀ ʗʂ ʂʆʅʊʈʆʃɽʈɸ ɺ ɺɽɹ-ɼʆɼɸʊʂɸʍ ɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɸʃɻʆʈʀʊʄɯɺ ʆɹʈʆɹʂʀ ɿɺʋʂʆɺʆɻʆ ʉʀɻʅɸʃʋ ɼʃʗ 

ʉʊɺʆʈɽʅʅʗ ɯʅʊɽʈɸʂʊʀɺʅʆɻʆ ɼʆʉɺɯɼʋ ɻʈʀ ʅɸ ɻɯʊɸʈɯ 

ʅʝʜʴʦʰʝʚ ʄ.ɺ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʠʨʠʯʝʥʢʦ ɺ.ɺ. 
ʆʜʥʠʤ ʽʟ ʮʽʢʘʚʠʭ ʥʘʧʨʷʤʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʫ ʫ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʷʢ ʢʦʥʪʨʦʣʝʨʽʚ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʦʜʘʪʢʘʭ. 
ʆʩʦʙʣʠʚʦ, ʛʽʪʘʨʫ, ʟ ʾʾ ʰʠʨʦʢʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ ʪʘ ʫʥʽʢʘʣʴʥʠʤ ʟʚʫʢʦʤ, ʻ ʜʫʞʝ ʧʨʠʚʘʙʣʠʚʦʶ 

ʜʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʪʘʨʠ ʷʢ ʢʦʥʪʨʦʣʝʨʘ ʚ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʜʦʜʘʪʢʘʭ. ʄʝʪʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʜʦʩʚʽʜ ʛʨʠ ʥʘ ʛʽʪʘʨʽ, ʱʦ ʙʫʜʝ 
ʜʦʩʪʫʧʥʠʡ ʯʝʨʝʟ ʚʝʙ-ʙʨʘʫʟʝʨ.  

ʄʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʫ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, 
ʱʦ ʜʦʟʚʦʣʷʪʴ ʝʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʷʪʠ ʟʚʫʢʦʚʠʡ ʩʠʛʥʘʣ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʚʝʙ-ʜʦʜʘʪʢʠ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʽʪʘʨʠ ʷʢ ʢʦʥʪʨʦʣʝʨʘ. ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʧʨʦʛʨʘʤʠ ʧʦʣʷʛʘʻ ʫ 
ʚʽʜʦʙʨʘʞʝʥʥʽ ʥʦʪ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʥʘ ʛʽʪʘʨʽ.  

ɼʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʜʦʜʘʪʢʘ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ HTML, 
CSS ʪʘ JavaScript, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʪʘ ʜʣʷ ʦʙʨʦʙʢʠ 
ʟʚʫʢʫ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ WebAudio ʽ, ʤʦʞʣʠʚʦ, WebGL ʜʣʷ ʪʨʠʚʠʤʽʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ. 
WebAudio ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʯʠʪʫʚʘʪʠ ʟ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʫ ʯʘʩʪʦʪʠ ʪʘ ʤʘʛʥʽʪʫʜʫ 

ʩʠʛʥʘʣʫ. ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʣʛʦʨʠʪʤ ACF2Plus (Auto-Correlation Function 2 Plus), 
ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʫ ʬʫʥʢʮʽʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʯʘʩʪʦʪ ̔  ʟʜʘʪʥʠʡ 
ʚʠʷʚʣʷʪʠ ʘʨʪʠʢʫʣʷʮʽʡʥʽ ʪʦʯʢʠ ʚ ʤʦʚʣʝʥʥʽ. ACF2Plus ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ 
ʚʠʷʚʣʝʥʥʷ ʧʽʢʦʚʠʭ ʯʘʩʪʦʪ, ʘʤʧʣʽʪʫʜʠ, ʰʠʨʠʥʠ ʩʠʛʥʘʣʫ ʽ ʬʦʨʤʠ ʩʠʛʥʘʣʫ. ACF2Plus ʥʝ 

ʜʫʞʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʘʥʘʣʽʟʫ ʩʢʣʘʜʥʠʭ ʟʚʫʢʽʚ ʟ ʙʘʛʘʪʦʶ ʢʽʣʴʢʽʩʪʶ ʥʦʪ, ʥʘʧʨʠʢʣʘʜ ʛʽʪʘʨʥʠʭ 
ʘʢʦʨʜʽʚ. ɼʣʷ ʘʥʘʣʽʟʫ ʙʽʣʴʰ ʩʢʣʘʜʥʦʛʦ ʟʚʫʢʫ ʷʢ ʘʢʦʨʜʠ ʚʞʝ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʪʝʭʥʽʢʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʦʙʪʦ ʥʝʡʨʦʥʫ ʤʝʨʝʞʫ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʌʫʨ'ʻ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʯʘʩʪʦʪʥʽ ʭʚʠʣʽ ʟ ʷʢʠʭ 

ʩʢʣʘʜʘʻʪʴʩʷ ʦʨʠʛʽʥʘʣʴʥʘ ʘʫʜʽʦ ʭʚʠʣʷ. ʇʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʌʫʨ'ʻ 
ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ ʦʨʠʛʽʥʘʣʴʥʫ ʭʚʠʣʶ ʛʣʘʜʢʦʶ, ʱʦʙ ʚʠʜʘʣʠʪʠ ʰʫʤʠ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʧʽʜʪʨʠʤʢʠ ʛʽʪʘʨʥʠʭ ʝʬʝʢʪʽʚ, ʪʘʢʠʭ ʷʢ ʜʠʩʪʦʨʰʥ, ʦʚʝʨʜʨʘʡʚ ʽ ʪ.ʜ., ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʮʠʬʨʦʚʽ ʝʬʝʢʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʛʥʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ (real-time digital signal processing). 
ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʛʨʠ ʥʘ ʛʽʪʘʨʽ, ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ 

ʙʽʙʣʽʦʪʝʢʠ ʷʢ WebAudio, VueJS, ChartJS, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʛʫʚʘʪʠ ʥʘ ʜʽʾ ʛʨʘʚʮʽʚ ʪʘ 
ʚʽʜʦʙʨʘʞʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʾʭʥʴʦʾ ʛʨʠ ʥʘ ʝʢʨʘʥʽ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʚʽʛʘʮʽʾ ʧʦ ʧʨʦʛʨʘʤʽ 

ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʪʝʨʬʝʡʩ, ʩʭʦʞʠʡ ʥʘ ʥʘʚʽʛʘʮʽʶ ʧʦ ʢʣʘʚʽʘʪʫʨʽ, ʘʣʝ 
ʦʧʪʠʤʽʟʫʚʘʪʠ ʾʭ ʜʣʷ ʛʽʪʘʨʠ. ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʘʜʘʧʪʝʨ ʥʦʪ ʫ ʢʣʘʚʽʰʫ. ʗʢ 
ʝʣʝʤʝʥʪʠ ʽʥʪʝʨʬʝʡʩʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʙʣʽʦʪʝʢʫ VuesticUI ʟ ʛʘʨʥʦʶ ʽʤʧʣʝʤʝʥʪʘʮʽʻʶ 
ʢʝʨʫʚʘʥʥʷ ʟ ʢʣʘʚʽʘʪʫʨʠ. ʆʩʢʽʣʴʢʠ ʮʝ ʚʝʙ ʜʦʜʘʪʦʢ ʚʘʨʪʦ ʥʝ ʟʘʙʫʚʘʪʠ, ʱʦ ʧʨʦʛʨʘʤʘ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʧʨʠʣʘʜʽ, ʙʫʜʴ ʪʦ ʢʦʤʧôʶʪʝʨ, ʩʤʘʨʪʬʦʥ ʯʠ ʧʣʘʥʰʝʪ. 
ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʩʘʥʠʭ ʚʠʱʝ ʘʣʛʦʨʠʪʤʽʚ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʘʢʠʡ ʧʨʦʪʦʪʠʧ, ʷʢʠʡ 

ʤʘʣʶʻ ʥʘ ʝʢʨʘʥʽ ʪʘʙʠ ʟʽʛʨʘʥʦʾ ʢʦʤʧʦʟʠʮʽʾ (ʨʠʩ. 1.). ʊʘʢʘ ʧʨʦʛʨʘʤʘ ʦʙʨʦʙʣʶʻ ʟʚʫʢ ʛʽʪʘʨʠ 
ʪʘ ʟʥʘʶʯʠ ʛʽʪʘʨʥʠʡ ʩʪʨʽʡ ʛʨʘʚʮʷ ʧʨʠʙʣʠʟʥʦ ʧʦʢʘʟʫʻ ʜʝ ʙʫʣʘ ʟʽʛʨʘʥʘ ʥʦʪʘ. ʇʨʦʙʣʝʤʘ 

ʧʦʰʫʢʫ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʥʦʪʠ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʦʜʥʘ ʽ ʪʘ ʞ ʩʘʤʘ ʥʦʪʘ ʤʦʞʝ ʙʫʪʠ 
ʟʽʛʨʘʥʘ ʫ ʜʚʦʭ ʨʽʟʥʠʭ ʤʽʩʮʷʭ. ʅʘʧʨʠʢʣʘʜ, ʥʦʪʘ ʜʣʷ ʜʨʫʛʦʾ ʦʢʪʘʚʠ (ɸ2 440HZ) ʤʦʞʝ ʙʫʪʠ 
ʟʽʛʨʘʥʘ ʥʘ ʧʫʩʪʽʡ ʧôʷʪʽʡ ʩʪʨʫʥʽ, ʘʙʦ ʧôʷʪʦʤʫ ʣʘʜʫ ʰʦʩʪʦʾ ʩʪʨʫʥʠ. ʍʦʯʘ ʥʦʪʘ ʡ ʦʜʥʘʢʦʚʘ, 
ʘʣʝ ʩʘʤ ʟʚʫʢ ʨʽʟʥʠʡ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʩʪʨʫʤʝʥʪʫ. ɼʣʷ ʙʽʣʴʰ ʪʦʯʥʦʾ ʨʦʙʦʪʠ ʪʘʢʦʾ ʧʨʦʛʨʘʤʠ 

ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʡʨʦʥʥʫ ʤʝʨʝʞʫ ʥʘʚʯʝʥʘ ʥʘ ʜʘʥʠʭ ʟ ʨʽʟʥʠʭ ʛʽʪʘʨ. 
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ʈʠʩ. 1 ʇʨʦʛʨʘʤʘ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʟʽʛʨʘʥʦʾ ʥʦʪʠ 

ʇʨʠʢʣʘʜʦʤ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʝʙ ʽʥʪʝʨʬʝʡʩʫ ʻ ʧʨʦʪʦʪʠʧ ʚʽʨʪʫʘʣʴʥʦʾ ʢʣʘʚʽʘʪʫʨʠ, ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʥʘʙʠʨʘʪʠ ʪʝʢʩʪ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʠʰʝ ʛʽʪʘʨʫ (ʨʠʩ 2). ʊʘʢʘ 

ʧʨʦʛʨʘʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʦʪʠ A, C, D, F# ʷʢ ʧʝʨʝʤʽʱʝʥʥʷ ʚʚʝʨʭ, ʚʣʽʚʦ, ʚʧʨʘʚʦ ʪʘ ʚʥʠʟ. 
ɿʘʚʜʷʢʠ ʩʧʝʮʠʬʽʯʥʦʤʫ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʶ ʥʦʪ ʽʥʪʝʨʬʝʡʩ ʧʦʜʽʙʥʠʡ ʜʦ ʩʪʨʽʣʦʢ ʥʘ 
ʢʣʘʚʽʘʪʫʨʽ. ɻʽʪʘʨʘ ʫ ʩʪʘʥʜʘʨʪʥʦʤʫ ʩʪʨʦʾ ʥʘ 24 ʣʘʜʘʭ ʤʘʻ 49 ʫʥʽʢʘʣʴʥʠʭ ʥʦʪ, ʘʣʝ ʷʢʱʦ 
ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʛʫʯʥʽʩʪʴ ʥʦʪ, ʪʦ ʢʽʣʴʢʽʩʪʴ ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ ʜʦ 147 ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʘʚʽʰ.  

 

ʈʠʩ. 2 ʂʣʘʚʽʘʪʫʨʘ ʜʣʷ ʥʘʙʦʨʫ ʪʝʢʩʪʫ, ʷʢʘ ʢʝʨʫʻʪʴʩʷ ʟʚʫʢʦʚʠʤ ʩʠʛʥʘʣʦʤ. 
ʈʦʟʨʦʙʢʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʝʙ-ʜʦʜʘʪʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʚʚʦʜʫ ʤʦʞʣʠʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʜʦʜʘʶʪʴʩʷ ʪʘ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ 
ʙʨʘʫʟʝʨʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʧʨʦʛʨʘʤʥʽ ʧʨʠʢʣʘʜʠ ʨʝʘʣʽʟʫʶʪʴ ʧʦʪʝʥʮʽʘʣ 

ʤʫʟʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʷʢ ʢʦʥʪʨʦʣʝʨʘ ʫ ʨʦʟʚʘʞʘʣʴʥʠʭ ʯʠ ʥʘʚʯʘʣʴʥʠʭ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʠʭ 
ʜʦʜʘʪʢʘʭ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Josh C. Waveforms [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / Comeau Josh. ï 2018. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://pudding.cool/2018/02/waveforms/ 
2. Web Audio API [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://developer.mozilla.org/en-US/docs/Web/API/Web_Audio_API 
3. Thibauld Nion. Autocorrelation functions [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / Thibauld 

Nion. ï 2012. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 
https://etudes.tibonihoo.net/literate_musing/autocorrelations.html 

4. Grant S. But what is the Fourier Transform? A visual introduction. 
[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / S. Grant, W. River ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.3blue1brown.com/lessons/fourier-transforms  

https://pudding.cool/2018/02/waveforms/
https://developer.mozilla.org/en-US/docs/Web/API/Web_Audio_API
https://etudes.tibonihoo.net/literate_musing/autocorrelations.html
https://www.3blue1brown.com/lessons/fourier-transforms
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ʋɼʂ 004.42 
ʉʋʊʅɯʉʊʔ ʉʀʉʊɽʄʀ ʂʆʄʋʅɯʂɸʎɯɰ ʉʊʋɼɽʅʊɸ ʊɸ ɿɸʂʃɸɼʋ ɺʀʑʆɰ 

ʆʉɺɯʊʀ 

ʇʦʥʟʝʣʴ ʗ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʎʠʬʨʦʚʽʟʘʮʽʷ ʚʩʽʭ ʘʩʧʝʢʪʽʚ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝʚʧʠʥʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʢʦʞʥʠʤ 
ʜʥʝʤ. ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʣʶʜʩʪʚʦ ʦʪʨʠʤʘʣʦ ʟʤʦʛʫ ʧʦʢʨʘʱʫʚʘʪʠ ʷʢʽʩʪʴ ʩʚʦʛʦ ʞʠʪʪʷ, 
ʢʦʤʬʦʨʪ ʦʪʨʠʤʘʥʥʷ ʧʦʩʣʫʛ ʪʘ ʚʠʢʦʥʘʥʥʷ ʩʚʦʾʭ ʦʙʦʚôʷʟʢʽʚ. ʇʦʩʪʽʡʥʦ ʫʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʪʘ 
ʧʨʠʰʚʠʜʰʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ. ʈʦʟʨʦʙʣʶʶʪʴʩʷ ʥʦʚʽ ʘʣʛʦʨʠʪʤʠ ʘʙʦ 

ʧʦʢʨʘʱʫʶʪʴʩʷ ʚʞʝ ʽʩʥʫʶʶʯʽ. ɸʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ ʜʦʩʽ ʤʦʞʥʘ ʟʥʘʡʪʠ ʩʬʝʨʠ ʣʶʜʩʴʢʦʾ 
ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʻ ʥʝʩʧʨʘʚʝʜʣʠʚʦ ʦʙʜʽʣʝʥʠʤʠ ʚ ʧʣʘʥʽ ʮʠʬʨʦʚʽʟʘʮʽʾ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 
ʪʘʢʦʶ ʛʘʣʫʟʟʶ ʚʠʩʪʫʧʘʻ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʘ ʦʩʦʙʣʠʚʦ ʪʘ ʯʘʩʪʠʥʘ, ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ 
ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʩʪʫʜʝʥʪʦʤ ʪʘ ʚʠʱʠʤ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʦʤ. ɯ ʭʦʯʘ ʚ ʋʢʨʘʾʥʽ ʚ ʦʢʨʝʤʠʭ 

ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʧʦʪʨʦʭʫ ʟôʷʚʣʷʶʪʴʩʷ ʟʘʩʪʦʩʫʥʢʠ, ʷʢʽ ʚʠʨʽʰʫʶʪʴ ʧʝʚʥʫ ʧʨʦʙʣʝʤʫ ʚ ʮʽʡ 
ʩʬʝʨʽ, ʦʜʥʘʢ ʚʦʥʠ ʪʽʣʴʢʠ ʧʦʯʘʣʠ ʩʚʽʡ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʽ ʻ ʜʦʚʦʣʽ ʩʠʨʠʤʠ ʚ ʧʣʘʥʽ ʢʦʜʫ, 
ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʧʨʦʧʨʘʮʴʦʚʘʥʦʩʪʽ. 

ɺ ʪʦʡ ʞʝ ʩʘʤʠʡ ʯʘʩ, ʫ ʟʘʨʫʙʽʞʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʚʞʝ ʜʘʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʜʘʥʫ ʧʨʘʢʪʠʢʫ ʽ ʤʘʶʪʴ ʩʚʦʾ ʟʘʩʪʦʩʫʥʢʠ. ʇʦʜʝʢʫʜʠ, ʧʨʦʚʽʜʥʽ ʟʘʢʣʘʜʠ, ʤʘʶʪʴ, ʥʘʚʽʪʴ,  ʧʦ 
ʜʝʢʽʣʴʢʘ ʟʘʩʪʦʩʫʥʢʽʚ ʜʣʷ ʢʦʞʥʦʾ ʦʢʨʝʤʦʾ ʬʫʥʢʮʽʾ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʆʜʥʘʢ, ʜʫʤʘʶ, ʱʦ ʥʘʡʙʽʣʴʰʦʶ ʧʨʦʙʣʝʤʦʶ ʥʘʰʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʻ ʥʝ ʟʘʥʘʜʪʦ 
ʧʦʚʽʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʚʦʾʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʘ ʪʝ, ʱʦ ʢʦʞʥʠʡ ʧʨʘʮʶʻ ʥʘʜ ʩʚʦʾʤ 

ʧʨʦʝʢʪʦʤ ʦʢʨʝʤʦ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʞʥʠʡ ʨʦʟʨʦʙʥʠʢ ʧʠʰʝ ʩʭʦʞʽ ʧʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ, 
ʩʭʦʞʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʙʽʟʥʝʩ-ʣʦʛʽʢʫ, ʘʜʞʝ ʧʨʦʮʝʩʠ ʚ ʫʢʨʾʥʩʴʢʠʭ ʚʠʱʠʭ 
ʟʘʢʣʘʜʘʭ ʻ ʤʘʡʞʝ ʦʜʠʥʘʢʦʚʠʤʠ ʧʦ ʩʚʦʻʤʫ ʣʦʛʽʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʶ ʽ ʪʽʣʴʢʠ ʧʦʜʝʢʫʜʠ 
ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʝʚʥʠʤʠ ʪʦʥʢʦʱʘʤʠ. 

ʊʦʤʫ, ʥʘ ʤʦʶ ʜʫʤʢʫ, ʦʧʪʠʤʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʙʫʣʦ ʙ ʚʟʷʪʠ ʢʦʥʮʝʧʮʽʶ CRM-
ʩʠʩʪʝʤʠ[1] ̔  ʟʨʦʙʠʪʠ ʻʜʠʥʫ ʪʘʢʫ ʩʠʩʪʝʤʫ ʜʣʷ ʚʩʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʜʝ ʙʫʣʠ ʙ ʛʦʪʦʚʽ 
ʙʘʟʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʣʦʛʽʢʠ, ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, ʣʦʛʫʚʘʥʥʷ, ʩʝʨʚʽʩʘʤʠ ʫʧʨʘʚʣʽʥʥʷ 
ʧʨʘʚ, ʤʝʭʘʥʽʟʤʘʤʠ ʘʚʪʦʨʠʟʘʮʽʾ, ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʪʘ ʣʦʛʽʢʦʶ ʩʧʽʣʢʫʚʘʥʥʷ ʽʟ ʟʦʚʥʽʰʥʽʤʠ 

ʟʘʩʪʦʩʫʥʢʘʤʠ ʜʣʷ ʢʦʤʫʥʽʢʘʮʽʾ. ʄʘʶʯʠ ʪʘʢʫ ʩʠʩʪʝʤʫ, ʨʦʟʨʦʙʥʠʢʠ ʤʦʛʣʠ ʙ ʥʘ ʾʾ ʙʘʟʽ 
ʩʪʚʦʨʠʪʠ ʫʥʽʢʘʣʴʥʠʡ ʟʘʩʪʦʩʫʥʦʢ, ʷʢʠʡ ʙʠ ʢʦʥʢʨʝʪʠʟʫʚʘʚʩʷ ʥʘ ʩʧʝʮʝʬʽʯʥʠʭ ʟʘʜʘʯʘʭ 
ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. ɿʘʚʜʷʢʠ ʥʘʷʚʥʠʤ ʛʦʪʦʚʠʤ ʨʽʰʝʥʥʷʤ, ʨʦʟʨʦʙʢʘ 
ʟʘʩʪʦʩʫʥʢʫ ʚʽʜ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʜʦ ʛʦʪʦʚʦʛʦ ʧʝʨʚʠʥʥʦʛʦ ʙʘʟʦʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ, ʟʘʡʤʘʣʘ ʙ 

ʚ ʨʘʟʠ ʤʝʥʰʝ ʯʘʩʫ, ʥʽʞ ʥʘʧʠʩʘʥʥʷ ʚʩʝ ʽʟ ʥʫʣʷ. ʊʘʢʘ ʧʨʦʛʨʘʤʘ ʤʘʣʘ ʙ ʤʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ 
ʧʦʤʠʣʦʢ, ʷʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʾʾ ʽʟ ʪʦʶ, ʱʦ ʨʦʟʨʦʙʣʷʣʘʩʴ ʽʟ ʥʫʣʷ. ʊʘʢʦʞ ʮʝ ʙ ʧʦʣʝʛʰʠʣʦ 
ʥʘʡʤ ʧʨʘʮʽʚʥʠʢʽʚ ʜʣʷ ʨʦʙʦʪʠ ʟ ʮʽʻʶ ʩʠʩʪʝʤʦʶ ʪʘ ʾʭ ʯʘʩ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, 
ʢʦʣʠ ʙ ʥʦʚʽ ʢʘʜʨʠ ʧʝʨʝʭʦʜʠʣʠ ʙ ʟ ʽʥʰʠʭ ʟʘʢʣʘʜʽʚ. ɸʜʞʝ, ʥʝ ʜʦʚʝʣʦʩʴ ʙʠ ʚʠʪʨʘʯʘʪʠ ʙʘʛʘʪʦ 

ʯʘʩʫ ʥʘ ʧʦʷʩʥʝʥʥʷ ʣʦʛʽʢʠ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, ʾʾ ʥʶʘʥʩʠ ʪʘ ʤʦʞʣʠʚʽ ʧʨʦʙʣʝʤʠ. ʃʶʜʠʥʘ, ʷʢʘ 
ʨʘʥʽʰʘ ʧʨʘʮʶʚʘʣʘ ʽʟ ʜʘʥʦʶ ʩʠʩʪʝʤʦʶ, ʘʣʝ ʫ ʽʥʰʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ, ʙʝʟ ʧʨʦʙʣʝʤ ʧʦʯʥʝ 
ʨʦʙʦʪʫ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʽʞʜʦʢ ʯʘʩʫ, ʘʜʞʝ ʚʦʥʘ ʟʪʠʢʘʣʘʩʴ ʽʟ ʥʝʶ ʨʘʥʽʰʝ. ɼʦ ʪʦʛʦ ʞ, 
ʤʦʪʠʚʘʮʽʷ ʜʦʙʨʝ ʚʠʚʯʠʪʠ ʜʘʥʫ ʩʠʩʪʝʤʫ ʙʫʣʘ ʙ ʥʘ ʚʠʱʦʤʫ ʨʽʚʥʽ ʯʝʨʝʟ ʪʝ, ʱʦ ʧʨʘʮʽʚʥʠʢ 

ʟʥʘʚ ʙʠ ʱʦ ʚʩʝ ʱʦ ʚʽʥ ʚʠʚʯʠʪʴ ʟʘʨʘʟ, ʧʨʠ ʟʤʽʥʽ ʨʦʙʦʪʠ, ʡʦʤʫ ʪʘʢʦʞ ʟʥʘʜʦʙʠʪʴʩʷ, ʘ ʥʝ ʫ 
ʚʠʧʘʜʢʫ ʽʟ ʣʦʢʘʣʴʥʠʤ ʬʫʥʢʮʽʦʥʘʣʦʤ, ʷʢʠʡ ʚʽʥ ʚ ʽʥʰʦʤʫ ʤʽʩʮʽ ʥʽʢʦʣʠ ʥʝ ʧʦʙʘʯʠʪʴ. ɭʜʠʥʝ, 
ʱʦ ʜʣʷ ʥʴʦʛʦ ʤʦʞʝ ʙʫʪʠ ʥʦʚʠʤ, ʪʦ ʮʝ ʢʦʨʠʩʪʫʚʘʮʴʢʽ ʩʫʪʥʦʩʪʽ ʪʘ ʟʚôʷʟʢʠ ʤʽʞ ʥʠʤʠ, ʘʣʝ 
ʚʦʣʦʜʽʶʯʠ ʟʥʘʥʥʷʤʠ ʧʨʦ ʙʘʟʦʚʫ ʬʽʣʦʩʦʬʽʶ ʩʠʩʪʝʤʠ, ʚʽʥ ʙʝʟ ʧʨʦʙʣʝʤ ʾʭ ʦʩʚʦʾʪʴ ʚ ʢʦʨʦʪʢʽ 

ʪʝʨʤʽʥʠ. 
ʆʜʥʘʢ, ʥʝ ʩʣʽʜ ʚʽʜʢʠʜʘʪʠ ʚʘʨʽʘʥʪ, ʱʦ ʫ ʧʝʚʥʠʭ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʣʦʛʽʢʘ 

ʚʥʽʪʨʽʰʥʽʭ ʧʨʦʮʝʩʽʚ ʤʦʞʝ ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʘ ʛʝʪʴ ʧʦ-ʽʥʰʦʤʫ, ʱʦ, ʟʜʘʚʘʣʦʩʴ ʙʠ, ʟʘʚʘʜʠʪʴ 
ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʘʰʦʾ CRM-ʩʠʩʪʝʤʠ ʚ ʫʥʽʚʝʨʩʠʪʝʪ. ʆʜʥʘʢ, ʥʘʡʢʨʘʱʝ ʨʽʰʝʥʥʷ ʪʫʪ ʙʫʜʝ 

ʩʘʤʝ ʚʧʨʦʚʘʜʠʪʠ ʥʘʰʫ ʩʠʩʪʝʤʫ ʩʘʤʝ ʚ ʪʘʢʠʡ ʟʘʢʣʘʜ. ʎʝ ʜʦʧʦʤʦʞʝ ʥʘʣʘʛʦʜʠʪʠ ʧʨʦʮʝʩʠ ʪʘ 
ʩʪʘʥʜʘʨʪʠʟʫʚʘʪʠ ʾʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʰʠʭ ʚʫʟʽʚ, ʱʦ ʻ ʙʝʟʩʫʤʥʽʚʥʠʤ ʧʣʶʩʦʤ ʚ ʧʣʘʥʽ 



 
 

   

33 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʤʝʥʝʜʞʤʝʥʪʪʫ ʫʥʽʚʝʨʩʠʪʝʪʽʚ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʽ ʧʨʘʮʽʚʥʠʢʘʤ ʫʥʽʚʝʨʩʠʪʝʪʫ ʣʝʛʢʦ 
ʧʨʠʟʚʠʯʘʾʪʠʩʷ ʜʦ ʩʠʩʪʝʤʠ ʚ ʨʘʟʽ ʟʤʽʥʠ ʤʽʩʮʷ ʨʦʙʦʪʠ, ʩʪʫʜʝʥʪʘʤ ʥʝ ʩʢʣʘʜʝ ʧʨʦʙʣʝʤ ʚ 
ʨʦʟʫʤʽʥʥʽ ʷʢ ʬʫʥʢʮʽʦʥʫʻ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʧʨʠ ʟʤʽʥʽ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʘ ʚʠʱʠʤ ʧʦʩʘʜʦʚʮʷʤ 
ʨʦʟʛʣʝʜʽʪʠ ʧʨʦʙʣʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʧʨʦʮʝʩʽʚ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ, ʪʘʢ ʷʢ ʚʩʽ ʚʦʥʠ ʙʫʜʫʪʴ 

ʩʭʦʞʽ, ʘ ʦʪʞʝ ʥʝ ʧʦʪʨʽʙʥʦ ʨʦʟʙʠʨʘʪʠʩʷ ʚ ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ, ʘ ʪʽʣʴʢʠ ʟʥʘʡʪʠ 
ʦʜʥʝ ʜʽʻʚʝ ʨʽʰʝʥʥʷ ʜʣʷ ʚʩʽʭ ʟʘʢʣʘʜʽʚ. 

ʊʘʢʦʞ, ʯʝʨʛʦʚʦʶ ʧʝʨʝʚʘʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʻʜʠʥʦʾ CRM-ʩʠʩʪʝʤʠ ʜʣʷ ʚʩʽʭ ʥʘʚʯʘʣʴʥʠ 
ʟʘʢʣʘʜʽʚ, ʻ ʰʚʠʜʢʠ ʩʪʘʨʪ ʪʘ ʟʜʝʰʝʚʣʝʥʥʷ ʨʦʟʨʦʙʢʠ ʬʫʥʢʮʽʦʥʘʣʫ. ɺ ʪʦʡ ʯʘʩ, ʢʦʣʠ ʧʨʦʚʽʜʥʽ 

ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʽ ʚʠʪʨʘʯʘʶʪʴ ʚʝʣʠʯʝʟʥʽ ʨʝʩʫʨʩʠ ʥʘ ʨʦʟʨʦʙʢʫ ʟʘʩʪʦʩʫʥʢʽʚ ʜʣʷ ʩʚʦʾʭ 
ʧʦʪʨʝʙ, ʪʦ ʫʢʨʘʾʥʩʴʢʽ ʫʥʽʚʝʨʩʠʪʝʪʠ ʤʦʛʣʠ ʙ ʧʨʦʩʪʦ ʦʪʨʠʤʫʚʘʪʠ ʮʝʡ ʬʫʥʢʮʽʦʥʘʣ ʨʘʟʦʤ ʽʟ 
ʩʠʩʪʝʤʦʶ. ɺʩʝ, ʱʦ ʾʤ ʟʘʣʠʰʘʣʦʩʴ ʙ ʟʨʦʙʠʪʠ, ʮʝ ʧʽʜôʻʜʥʘʪʠ ʮʶ ʣʦʛʽʢʫ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 
ʚʦʥʘ ʟʘʜʦʚʽʣʴʥʘʣʘ ʾʭ ʧʦʪʨʝʙʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʰʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʤʦʛʣʠ ʙ ʰʚʠʜʢʦ 

ʚʠʡʪʠ ʥʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, ʟʘ ʨʘʭʫʥʦʢ ʩʧʽʣʴʥʠʭ ʟʫʩʠʣʴ ʧʦ 
ʨʦʟʨʦʙʮʽ ʻʜʠʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʚ ʪʦʡ ʯʘʩ, ʷʢ ʟʘʨʫʙʽʞʥʽ ʟʘʢʣʘʜʠ ʧʨʦʩʫʚʘʣʠʩʷ ʙ ʟʥʘʯʥʦ 
ʧʦʚʽʣʴʥʽʰʝ ʯʝʨʝʟ ʨʦʟʜʽʣʴʥʽ ʟʫʩʠʣʣʷ ʥʘʜ ʦʜʥʽʻʶ ʽ ʪʽʻʶ ʞ ʧʨʦʙʣʝʤʘʪʠʢʦʶ. 

ʏʝʨʛʦʚʠʤ ʧʣʶʩʦʤ ʥʘʰʦʾ CRM-ʩʠʩʪʝʤʠ ʙʫʣʘ ʥʝ ʪʽʣʴʢʠ ʚʥʫʪʨʽʰʥʷ ʢʦʤʫʥʽʢʘʮʽʷ, ʘʣʝ 

ʽ ʟʦʚʥʽʰʥʷ ʪʘʢʦʞ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʥʽʡ ʤʦʞʥʘ ʙʫʣʦ ʙ ʨʦʟʨʦʙʠʪʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ 
ʧʨʦʪʦʢʦʣʠ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʟʘʢʣʘʜʘʤʠ, ʦʙʤʽʥ ʜʦʢʫʤʝʥʪʘʤʠ, ʦʛʦʣʦʰʝʥʥʷʤʠ ʪʘ 
ʩʧʽʣʢʫʚʘʥʥʷʤ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ ʘʨʭʽʚʫʚʘʥʥʷ ʪʘ ʽʩʪʦʨʽʾ ʜʘʥʠʭ ʧʨʦʮʝʩʽʚ, 
ʟʘʙʝʟʧʝʯʝʣʦ ʙ ʾʭ ʟʙʝʨʝʞʝʥʥʷ ʚ ʪʨʠʚʘʣʽʡ ʯʘʩʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. ʋʥʽʚʝʨʩʠʪʝʪʠ ʤʦʛʣʠ ʙ ʚ 

ʜʝʢʽʣʴʢʘ ʢʣʽʢʽʚ ʟʙʠʨʘʪʠ ʩʪʫʜʝʥʪʽʚ ʥʘ ʚʽʜʢʨʠʪʽ ʣʝʢʮʽʾ, ʥʘ ʛʫʨʪʢʠ. 
ɿ ʜʘʥʦʶ CRM-ʩʠʩʪʝʤʦʶ ʦʩʚʽʪʥʽ ʧʨʦʮʝʩ ʪʘʢʦʞ ʙʠ ʩʪʘʚ ʚʩʝ ʢʨʘʱʝ ʽ ʚʽʜʢʨʠʪʽʰʝ, ʘʜʞʝ 

ʜʦʟʚʦʣʠ ʙʠ ʧʨʦʚʦʜʠʪʠ ʘʥʦʥʽʤʥʽ ʦʧʠʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʧʦ ʙʫʜʴ-ʷʢʽʡ ʪʝʤʘʪʠʮʽ, ʘ ʪʘʢʦʞ 
ʟʙʠʨʘʪʠ ʚʽʜʛʫʢʠ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʘʩʧʝʢʪʽ. ɼʝʨʞʩʣʫʞʙʦʚʮʽ ʥʘʧʨʷʤʫ ʦʪʨʠʤʫʚʘʣʠ 

ʙ ʚʽʜʛʫʢ ʧʨʦ ʨʦʙʦʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʩʪʫʜʝʥʪʽʚ ʙʠ ʥʽʢʦʣʠ ʙʽʣʴʰʝ ʥʝ 
ʩʪʨʠʤʫʚʘʚ ʩʪʨʘʭ ʧʝʨʝʜ ʚʠʢʣʘʜʘʯʝʤ, ʱʦʙ ʧʦʨʫʰʠʪʠ ʧʝʚʥʝ ʧʨʦʙʣʝʤʥʝ ʧʠʪʘʥʥʷ. 

ɼʣʷ ʽʜʝʡ ʨʝʘʣʽʟʘʮʽʡ ʧʦʪʨʽʙʥʦ ʙʨʘʪʠ ʥʘʡʢʨʘʱʽ CRM-ʩʠʩʪʝʤʠ ʩʫʯʘʩʥʦʩʪʽ, ʪʘʢ ʷʢ ʩʘʤʝ 
ʪʘʤ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʯʠʩʣʝʥʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʥʘʰʦʾ ʩʠʩʪʝʤʠ. ʆʜʥʘʢ, ʚʦʥʠ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʪʽʣʴʢʠ ʷʢ ʚʜʘʣʠʡ ʧʨʠʢʣʘʜ ʽ ʘʞ ʥʽʷʢ ʥʝ ʷʢ 
ʧʦʣʦʪʥʦ ʜʣʷ ʢʦʧʽʶʚʘʥʥʷ, ʘʜʞʝ ʛʘʣʫʟʴ, ʥʘʜ ʷʢʦʶ ʤʠ ʚʝʜʝʤʦ ʨʦʙʦʪʠ, ʻ ʩʧʝʮʠʬʽʯʥʦʶ ʪʘ 
ʧʦʪʨʝʙʫʻ ʚʣʘʩʥʦʛʦ ʪʚʦʨʯʦʛʦ ʢʨʝʘʪʠʚʫ ʪʘ ʽʜʝʡ. 

ʊʘʢʦʞ ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʫʢʨʘʾʥʩʴʢʫ CRM-ʩʠʩʪʝʤʫ Creatio[2], ʷʢʘ ʽ ʻ ʦʜʥʘ ʽʟ 

ʣʽʜʝʨʽʚ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ. ɿʨʦʙʠʪʠ ʥʘ ʥʽʡ ʘʢʮʝʥʪ ʥʘʤ ʥʝʦʙʭʽʜʥʦ ʯʝʨʝʟ ʪʝ, ʱʦ ʧʝʚʥʽ 
ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʤʘʶʪʴ ʪʘʢʫ ʞ ʧʦʚʝʜʽʥʢʫ, ʷʢʘ ʧʦʪʨʽʙʥʘ ʥʘʤ, ʚʦʥʠ ʚʞʝ 
ʤʘʶʪʴ[3], ʘʣʝ ʮʷ ʩʠʩʪʝʤʘ ʙʫʜʝ ʱʝ ʢʦʨʠʩʥʦʾ ʚ ʪʦʤʫ ʧʣʘʥʽ, ʱʦ ʚʦʥʘ ʨʦʟʨʦʙʣʶʚʘʣʘʩʴ ʧʝʨʰ 
ʟʘ ʚʩʝ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʢʦʤʧʘʥʽʡ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʣʦʛʽʢʘ ʧʝʚʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʩʮʝʬʽʯʥʦʶ ʩʘʤʝ 

ʧʽʜ ʥʘʰ ʫʢʨʘʾʥʩʴʢʠʡ ʨʠʥʦʢ. ɯ ʭʦʯʘ ʢʦʤʧʘʥʽʷ, ʷʢʘ ʨʦʟʨʦʙʣʷʻ ʜʘʥʫ ʩʠʩʪʝʤʫ, ʚʟʷʣʘ ʢʫʨʩ ʥʘ 
ʛʣʦʙʘʣʽʟʘʮʽʶ ʪʘ ʘʥʛʣʽʡʩʴʢʠʡ ʨʠʥʦʢ, ʮʝ ʪʘʢʦʞ ʻ ʧʣʶʩʦʤ ʜʣʷ ʥʘʩ,  ʘʜʞʝ ʟʘʨʘʟ ʫʢʨʘʾʥʩʴʢʽ 
ʚʠʱʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʪʘʢʦʞ ʚʟʷʣʠ ʪʘʢʠʡ ʢʫʨʩ, ʱʦ ʜʦʧʦʤʦʞʝ ʥʘʤ ʽ ʚ ʮʴʦʤʫ ʘʩʧʝʢʪʽ 
ʟʥʘʡʪʠ ʧʝʚʥʽ ʽʜʝʾ ʜʣʷ ʥʘʪʭʥʝʥʥʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɹʨʷʥ ɹʝʨʛʝʨʦʥ. ʆʩʥʦʚʠ CRM. ɺʠʜʘʚʥʠʮʪʚʦ çJohn Wiley &Sons;è. 2002 ʨ. 240 
ʩʪ.  

2. ɭʜʠʥʘ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʪʘ CRM ʟʘ ʜʦʧʦʤʦʛʦʶ no-code 

ʪʝʭʥʦʣʦʛʽʡ. 
https://www.creatio.com/ua/?activity=adwords_brand_ua&gad=1&gclid=CjwKCAjwov6hB
hBsEiwAvrvN6OMmORM9aPma8G1qCHujN_zl29s0anlPdfG2tvDfLcMqHln_iIEAGxoC-
24QAvD_BwE . 

3. ʂʘʪʝʨʠʥʘ ʂʦʩʪʘʨʝʚʘ, ɹʝʨʣʽ ʂʘʚʘʩʘʢʽ. No-Code Playbook. ɺʠʜʘʚʥʠʮʪʚʦ 
çCreatioè. 2022 ʨ. 208 ʩ.  
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ʋɼʂ 004.89:337.71 
ɺʀʂʆʈʀʉʊɸʅʅʗ DATA MINING ʋ ʆʅʃɸʁʅ ʌɯʅɸʅʉʆɺɯʁ ʋʉʊɸʅʆɺɯ ɿ 

ɸʂʎɽʅʊʆʄ ʅɸ ʗʂɯʉʊʔ ɼɸʅʀʍ 

ɻʦʨʜʽʡ ʗ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʠʨʠʯʝʥʢʦ ɺ.ɺ., ʢ.ʬʽʟ.-ʤʘʪ.ʥ., ʜʦʮʝʥʪ 

Data Mining - ʮʝ ʧʨʦʮʝʩ ʚʠʷʚʣʝʥʥʷ ʢʦʨʠʩʥʠʭ ʟʥʘʥʴ ʪʘ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 
ʜʘʥʠʭ, ʱʦ ʟʙʠʨʘʶʪʴʩʷ ʚ ʽʥʪʝʨʥʝʪʽ. ʋ ʦʥʣʘʡʥ ʬʽʥʘʥʩʦʚʽʡ ʫʩʪʘʥʦʚʽ, ʪʘʢʽ ʷʢ ʙʘʥʢ ʘʙʦ 
ʬʽʥʘʥʩʦʚʘ ʢʦʤʧʘʥʽʷ, Data Mining ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 
ʢʣʽʻʥʪʽʚ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ ʾʭʥʽ ʧʦʪʨʝʙʠ, ʧʦʧʠʪ ʪʘ ʧʦʚʝʜʽʥʢʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʤʘʡʙʫʪʥʴʦʛʦ ʩʧʦʞʠʚʘʥʥʷ. 

 
ʈʠʩ. 1 ʇʨʦʙʣʝʤʠ ʜʘʥʠʭ 

ʗʢʽʩʪʴ ʜʘʥʠʭ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ Data Mining, ʦʩʢʽʣʴʢʠ ʥʝʜʦʩʪʘʪʥʴʦ ʪʦʯʥʽ ʘʙʦ 
ʥʝʪʦʯʥʽ ʜʘʥʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʚʽʨʥʠʭ ʚʠʩʥʦʚʢʽʚ ʪʘ ʧʦʤʠʣʢʦʚʠʭ ʧʨʦʛʥʦʟʽʚ. ʊʦʤʫ, 

ʧʝʨʝʜ ʪʠʤ ʷʢ ʧʦʯʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Data Mining, ʦʥʣʘʡʥ ʬʽʥʘʥʩʦʚʘ ʫʩʪʘʥʦʚʘ ʧʦʚʠʥʥʘ 
ʚʧʝʚʥʠʪʠʩʷ, ʱʦ ʜʘʥʽ ʟʙʠʨʘʶʪʴʩʷ ʪʘ ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʨʘʚʠʣʴʥʦ, ʘ ʪʘʢʦʞ ʧʨʦʭʦʜʷʪʴ ʧʝʨʝʚʽʨʢʫ 
ʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʪʘ ʧʦʚʥʦʪʫ. 

ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʦ ʤʘʪʠ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ ʮʽʣʽ ʪʘ ʟʘʚʜʘʥʥʷ ʜʣʷ Data Mining, ʱʦʙ ʥʝ 

ʚʠʪʨʘʯʘʪʠ ʯʘʩ ʪʘ ʨʝʩʫʨʩʠ ʥʘ ʥʝʚʘʞʣʠʚʽ ʜʘʥʽ. ʆʥʣʘʡʥ ʬʽʥʘʥʩʦʚʘ ʫʩʪʘʥʦʚʘ ʤʦʞʝ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Data Mining ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʰʘʭʨʘʡʩʪʚʘ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʣʘʪʽʞʥʦʾ 
ʟʜʘʪʥʦʩʪʽ ʢʣʽʻʥʪʘ, ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ ʨʠʥʢʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ, ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. 

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ Data Mining ʫ ʦʥʣʘʡʥ ʬʽʥʘʥʩʦʚʽʡ ʫʩʪʘʥʦʚʽ, ʥʝʦʙʭʽʜʥʘ 

ʛʨʘʤʦʪʥʘ ʦʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʫʞʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ 
ʥʘʚʯʘʥʥʷ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʪʘ ʧʦʩʪʽʡʥʘ ʦʮʽʥʢʘ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʩʫ ʟʙʦʨʫ ʪʘ 
ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ Data Mining ʚ ʬʽʥʘʥʩʦʚʠʭ ʫʩʪʘʥʦʚʘʭ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʠʭ ʧʦʢʨʘʱʝʥʴ ʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʠʙʫʪʢʦʚʦʩʪʽ. ʋ ʩʚʦʾʡ ʢʥʠʟʽ "Data 
Mining Techniques: For Marketing, Sales, and Customer Support", ʘʚʪʦʨʠ Michael J. A. Berry 
ʪʘ Gordon S. Linoff [1] ʥʘʚʦʜʷʪʴ ʧʨʠʢʣʘʜʠ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ Data Mining ʚ 
ʙʘʥʢʽʚʩʴʢʦʤʫ ʩʝʢʪʦʨʽ, ʪʘʢʽ ʷʢ ʚʠʷʚʣʝʥʥʷ ʰʘʭʨʘʡʩʪʚʘ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʨʝʜʠʪʥʦʛʦ ʨʠʟʠʢʫ 

ʪʘ ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ ʨʠʥʢʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ. 
ʋ ʱʝ ʦʜʥʽʡ ʩʪʘʪʪʽ "Data Mining Applications in Banking and Finance: A Review of 

Literature" [2] ʘʚʪʦʨʠ ʚʠʩʚʽʪʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʷʢʦʩʪʽ ʜʘʥʠʭ ʫ Data Mining ʪʘ ʧʨʦʧʦʥʫʶʪʴ 
ʨʷʜ ʤʝʪʦʜʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʪʘ ʥʦʨʤʘʣʽʟʘʮʽʷ ʜʘʥʠʭ, 

ʦʯʠʱʝʥʥʷ ʜʘʥʠʭ ʚʽʜ ʧʦʤʠʣʦʢ ʪʘ ʜʫʙʣʽʢʘʪʽʚ, ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʟ ʦʙʨʦʙʢʠ 
ʧʨʦʧʫʱʝʥʠʭ ʜʘʥʠʭ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʠʟʴʢʘ ʷʢʽʩʪʴ ʜʘʥʠʭ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʚʽʨʥʠʭ 
ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʽʚ Data Mining ʚ ʬʽʥʘʥʩʦʚʠʭ ʫʩʪʘʥʦʚʘʭ. ʗʢʽʩʪʴ ʜʘʥʠʭ 
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ʤʦʞʥʘ ʧʦʢʨʘʱʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ, ʪʘʢʠʭ ʷʢ ʦʯʠʱʝʥʥʷ ʜʘʥʠʭ ʚʽʜ ʧʦʤʠʣʦʢ 
ʪʘ ʜʫʙʣʽʢʘʪʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʟ ʦʙʨʦʙʢʠ ʧʨʦʧʫʱʝʥʠʭ ʜʘʥʠʭ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ 
ʜʘʥʠʭ. ɿʘʛʘʣʴʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʮʽʻʾ ʩʪʘʪʪʽ: 

1. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʬʦʨʤʘʪʠ ʜʘʥʠʭ. ʎʝ ʜʦʧʦʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʫʥʽʬʽʢʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʙʦʨʫ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʱʦ ʧʦʣʝʛʰʫʻ 
ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʤʽʞ ʨʽʟʥʠʤʠ ʜʞʝʨʝʣʘʤʠ. 

2. ʇʨʦʚʦʜʴʪʝ ʨʝʛʫʣʷʨʥʽ ʘʫʜʠʪʠ ʜʘʥʠʭ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʪʘ ʚʠʧʨʘʚʣʷʪʠ 
ʧʦʤʠʣʢʠ ʪʘ ʥʝʪʦʯʥʦʩʪʽ ʫ ʜʘʥʠʭ, ʱʦ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʨʽʰʝʥʥʷ, ʧʨʠʡʥʷʪʽ ʥʘ 

ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ. 
3. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʯʠʱʝʥʥʷ ʪʘ 
ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʜʘʥʠʭ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʦʯʠʱʝʥʥʷ ʪʘ 
ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʜʘʥʠʭ, ʟʤʝʥʰʫʶʯʠ ʨʠʟʠʢ ʧʦʤʠʣʦʢ ʪʘ ʚʠʪʨʘʪʠ ʯʘʩʫ. 

4. ɺʩʪʘʥʦʚʣʶʡʪʝ ʧʨʦʮʝʜʫʨʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʜʘʥʠʭ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʧʝʨʝʚʽʨʢʫ 
ʜʘʥʠʭ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ ʪʘ ʢʨʠʪʝʨʽʷʤ, ʘ ʪʘʢʦʞ ʨʝʛʫʣʷʨʥʝ ʦʥʦʚʣʝʥʥʷ 
ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʜʫʨ ʟʙʦʨʫ ʜʘʥʠʭ. [3]  

ʗʢʽʩʪʴ ʜʘʥʠʭ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ Data 

Mining ʫ ʬʽʥʘʥʩʦʚʠʭ ʫʩʪʘʥʦʚʘʭ. ɺ ʦʥʣʘʡʥ ʫʩʪʘʥʦʚʘʭ, ʜʝ ʟʙʠʨʘʶʪʴʩʷ ʪʘ ʦʙʨʦʙʣʷʶʪʴʩʷ 
ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʷʢʽʩʪʴ ʜʘʥʠʭ ʤʦʞʝ ʙʫʪʠ ʧʦʛʽʨʰʝʥʘ ʯʝʨʝʟ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ 
ʷʢ ʧʦʤʠʣʢʠ ʚʚʦʜʫ ʜʘʥʠʭ, ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʦʨʤʘʪʫ, ʘʙʦ ʥʝʧʦʚʥʦʪʘ ʜʘʥʠʭ. ʅʝʜʦʩʪʦʚʽʨʥʽ 
ʘʙʦ ʥʝʪʦʯʥʽ ʜʘʥʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʚʽʨʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʧʦʤʠʣʢʦʚʠʭ ʨʽʰʝʥʴ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʬʘʪʘʣʴʥʠʤ ʜʣʷ ʬʽʥʘʥʩʦʚʦʾ ʫʩʪʘʥʦʚʠ. 
ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʜʘʥʠʭ ʚ ʦʥʣʘʡʥ ʬʽʥʘʥʩʦʚʠʭ ʫʩʪʘʥʦʚʘʭ, ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʚʽʨʷʪʠ ʜʘʥʽ ʥʘ 
ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʦʨʤʘʪʫ, ʜʫʙʣʽʢʘʪʠ ʪʘ ʽʥʰʽ ʧʦʤʠʣʢʠ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʯʽʪʢʽ 

ʧʨʘʚʠʣʘ ʪʘ ʧʨʦʮʝʜʫʨʠ ʜʣʷ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʤʦʞʣʠʚʠʤ ʧʦʤʠʣʢʘʤ 
ʪʘ ʥʝʧʨʘʚʠʣʴʥʠʤ ʨʽʰʝʥʥʷʤ. 

ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʜʘʥʠʭ ʧʨʠ 
ʚʠʢʦʨʠʩʪʘʥʥʽ Data Mining ʫ ʬʽʥʘʥʩʦʚʠʭ ʫʩʪʘʥʦʚʘʭ. ʋ ʩʚʦʾʡ ʩʪʘʪʪʽ "Data Mining in Finance: 

A Review" [4] ʘʚʪʦʨʠ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʜʘʥʠʭ, 
ʪʘʢʠʭ ʷʢ ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʘʥʦʥʽʤʽʟʘʮʽʷ, ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ 
ʜʦʩʪʫʧʫ ʜʦ ʬʽʥʘʥʩʦʚʠʭ ʜʘʥʠʭ ʢʣʽʻʥʪʽʚ ʪʘ ʽʥʰʠʭ ʢʦʥʬʽʜʝʥʮʽʡʥʠʭ ʜʘʥʠʭ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ 
ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʪʘ ʥʦʨʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʟʘʭʠʩʪʦʤ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, 

ʪʘʢʠʭ ʷʢ ɿʘʛʘʣʴʥʠʡ ʨʝʛʣʘʤʝʥʪ ʧʨʦ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ (GDPR) ʚ ɭʚʨʦʧʝʡʩʴʢʦʤʫ 
ʉʦʶʟʽ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ Data Mining ʫ ʦʥʣʘʡʥ ʬʽʥʘʥʩʦʚʽʡ ʫʩʪʘʥʦʚʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 
ʟʥʘʯʥʠʭ ʧʦʢʨʘʱʝʥʴ ʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʠʙʫʪʢʦʚʦʩʪʽ, ʧʨʦʪʝ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʽʜʛʦʪʫʚʘʪʠ ʪʘ ʦʯʠʩʪʠʪʠ ʜʘʥʽ, ʚʠʢʦʥʘʪʠ ʘʥʘʣʽʟ ʷʢʦʩʪʽ ʜʘʥʠʭ, ʘ 
ʪʘʢʦʞ ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ ʮʽʣʽ ʪʘ ʟʘʚʜʘʥʥʷ ʜʣʷ Data Mining. 
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ʇʦʛʨʝʙʥʷʢ ɼ.ɸ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʠʨʠʯʝʥʢʦ ɺ. ɺ. 
ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʜʦʜʘʪʢʠ ʻ ʥʝʦʙʭʽʜʥʦʶ ʯʘʩʪʠʥʦʶ ʞʠʪʪʷ 

ʙʽʣʴʰʦʩʪʽ ʣʶʜʝʡ. ʗʢʽʩʪʴ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘʢʠʭ ʜʦʜʘʪʢʽʚ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʾʭ 
ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʦʤʫ ʨʦʟʨʦʙʢʘ ʥʘʜʽʡʥʠʭ ʪʘ ʟʨʫʯʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʻ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ ʜʣʷ 

ʨʦʟʨʦʙʥʠʢʽʚ. 
ɹʽʙʣʽʦʪʝʢʠ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʜʦʜʘʪʢʽʚ, ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʚʦʨʝʥʥʷ ʟʨʫʯʥʠʭ ʪʘ 
ʝʩʪʝʪʠʯʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ, ʱʦ ʧʽʜʚʠʱʫʻ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ. ʆʜʥʘʢ, ʨʦʟʨʦʙʢʘ ʙʽʙʣʽʦʪʝʢ 

ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʦʶ ʪʘ ʜʦʚʛʦʪʨʠʚʘʣʦʶ ʟʘʜʘʯʝʶ, ʷʢʘ 
ʚʠʤʘʛʘʻ ʚʽʜ ʨʦʟʨʦʙʥʠʢʽʚ ʟʥʘʯʥʠʭ ʟʫʩʠʣʴ ʪʘ ʟʥʘʥʴ. ɹʽʣʴʰʽʩʪʴ ʽʩʥʫʶʯʠʭ ʙʽʙʣʽʦʪʝʢ ʤʘʶʪʴ 
ʩʚʦʾ ʥʝʜʦʣʽʢʠ ʪʘ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʩʫʯʘʩʥʦʛʦ ʩʢʣʘʜʥʦʛʦ ʚʝʙ-ʜʦʜʘʪʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʤʧʦʥʝʥʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʽ ʬʨʝʡʤʚʦʨʢʠ, ʪʘʢʽ ʷʢ React, Angular, Vue, Svelte. ʊʘʢʽ ʬʨʝʡʤʚʦʨʢʠ ʥʘʜʘʶʪʴ 
ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʚʝʙ-ʜʦʜʘʪʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʦʥʝʥʪʽʚ. ʂʦʤʧʦʥʝʥʪʠ ï ʮʝ 
ʢʦʜ, ʷʢʠʡ ʟʘʡʤʘʻʪʴʩʷ ʤʘʣʶʚʘʥʥʷʤ ʪʘ ʦʙʨʦʙʢʦʶ ʣʦʛʽʢʠ ʨʦʙʦʪʠ ʝʣʝʤʝʥʪʫ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ 
ʽʥʪʝʨʬʝʡʩʫ. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧʦʥʝʥʪ ʪʘʙʣʠʮʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ: ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʫ 

ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ; ʥʘʜʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ ʩʦʨʪʫʚʘʥʥʷ, ʬʽʣʴʪʨʫʚʘʥʥʷ ʪʘ 
ʨʝʜʘʛʫʚʘʥʥʷ ʜʘʥʠʭ; ʥʘʜʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʣʘʩʪʠʚʦʩʪʽ (çpropsè); ʩʪʚʦʨʝʥʥʷ ʧʦʜʽʡ (çeventsè) ʜʣʷ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʜʽʾ 
ʢʦʨʠʩʪʫʚʘʯʘ, ʥʘʧʨʠʢʣʘʜ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʘʩʪʫʧʥʦʾ ʩʪʦʨʽʥʢʠ ʜʘʥʠʭ. 

ʅʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʥʘʩʪʫʧʥʽ ʧʽʜʭʦʜʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʚʝʙ-ʜʦʜʘʪʢʽʚ CSR, SSR ʪʘ 
SSG [1]. ɺ ʚʠʧʘʜʢʫ SSR ʪʘ SSG ʢʦʤʧʦʥʝʥʪʠ ʩʧʦʯʘʪʢʫ ʚʠʤʘʣʴʦʚʫʶʪʴʩʷ ʥʘ ʩʝʨʚʝʨʽ, ʜʝ 
ʥʝʤʘʻ API ʙʨʘʫʟʝʨʘ, ʪʦʤʫ ʧʽʜ ʯʘʩ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ ʦʧʪʠʤʽʟʦʚʘʥʦʛʦ ʧʽʜ SSR ʧʦʪʨʽʙʥʦ ʙʫʪʠ 
ʫʚʘʞʥʠʤ, ʱʦʙ ʢʦʤʧʦʥʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ API ʙʨʘʫʟʝʨʽʚ ʪʽʣʴʢʠ ʢʦʣʠ ʢʦʜ ʚʠʢʦʥʫʻʪʴʩʷ 

ʥʘ ʢʣʽʻʥʪʽ. 
ɹʽʙʣʽʦʪʝʢʠ ʢʦʤʧʦʥʝʥʪʽʚ (ʘʙʦ ʙʽʙʣʽʦʪʝʢʠ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʽʥʪʝʨʬʝʡʩʽʚ) ʻ ʥʘʙʦʨʦʤ 

ʛʦʪʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟʨʫʯʥʦʛʦ ʪʘ 
ʝʩʪʝʪʠʯʥʦʛʦ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. ʆʢʨʽʤ ʝʢʦʥʦʤʽʾ ʯʘʩʫ ʪʘ ʟʫʩʠʣʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʙʣʽʦʪʝʢ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʟʚʦʣʷʻ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ 
ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. ʂʦʤʧʦʥʝʥʪʠ ʙʽʙʣʽʦʪʝʢʠ ʧʨʦʭʦʜʷʪʴ ʪʝʩʪʫʚʘʥʥʷ, ʱʦ 
ʧʽʜʚʠʱʫʻ ʾʭ ʷʢʽʩʪʴ ʪʘ ʟʤʝʥʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʦʢ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʙʽʙʣʽʦʪʝʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʻʜʠʥʠʡ ʪʘ 

ʫʥʽʬʽʢʦʚʘʥʠʡ ʩʪʠʣʴ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ ʚʩʴʦʛʦ ʚʝʙ-ʜʦʜʘʪʢʫ. ʎʝ ʜʦʟʚʦʣʷʻ 
ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥʩʠʩʪʝʥʪʥʽʩʪʴ ʪʘ ʟʨʫʯʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʜʦʜʘʪʢʦʤ. 

ʂʦʞʥʘ ʢʦʤʧʘʥʽʷ ʙʘʞʘʻ ʤʘʪʠ ʚʣʘʩʥʠʡ ʘʙʦ ʩʧʝʮʠʬʽʯʥʠʡ ʚʠʛʣʷʜ ʚʝʙ-ʜʦʜʘʪʢʫ, ʷʢʠʡ 
ʚʦʥʘ ʨʦʟʨʦʙʣʷʻ. ɼʣʷ ʮʴʦʛʦ ʚʦʥʘ ʩʪʚʦʨʶʻ ʥʘʙʽʨ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘ ʚʣʘʩʥʠʤ ʜʠʟʘʡʥʦʤ ï ʟ ʥʫʣʷ 

ʯʠ ʥʘ ʦʩʥʦʚʽ ʚʞʝ ʽʩʥʫʶʯʦʾ ʙʽʙʣʽʦʪʝʢʠ. ʏʘʩʪʽʰʝ ʟʘ ʚʩʝ ʙʽʙʣʽʦʪʝʢʘ ʢʦʤʧʦʥʝʥʪʽʚ ʻ ʫ ʢʦʤʧʘʥʽʾ 
ʦʜʥʘ, ʫʥʽʬʽʢʦʚʘʥʘ ʟʘ ʩʪʠʣʝʤ ʪʘ ʬʫʥʢʮʽʦʥʘʣʦʤ, ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʜʝʢʽʣʴʢʦʭ 
ʥʝʟʘʣʝʞʥʠʭ ʚʝʙ-ʜʦʜʘʪʢʘʭ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʨʦʟʤʽʨʫ ʜʘʥʠʭ, ʷʢʽ 
ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʜʦ ʢʣʽʻʥʪʩʴʢʦʛʦ ʙʨʘʫʟʝʨʘ, ʧʨʠʙʽʛʘʶʪʴ ʜʦ ʪʝʭʥʦʣʦʛʽʾ TreeShaking ï ʢʣʽʻʥʪ 

ʦʪʨʠʤʫʻ ʣʠʰʝ ʪʦʡ ʢʦʜ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʡʦʛʦ ʩʪʦʨʦʥʽ. 
ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʩʪʫʧʥʦʩʪʽ ʙʽʙʣʽʦʪʝʢʠ (ʧʽʜʪʨʠʤʢʘ 

screen read-ʽʚ, ʘʙʦ ʢʝʨʫʚʘʥʥʷ ʟ ʢʣʘʚʽʘʪʫʨʠ ʪʦʱʦ), ʘʜʘʧʪʠʚʥʦʩʪʽ ʧʽʜ ʨʽʟʥʽ ʝʢʨʘʥʠ ʪʘ 
ʧʨʠʩʪʨʦʾ, ʧʽʜʪʨʠʤʢʘ ʙʘʛʘʪʴʦʭ ʤʦʚ ʪʦʱʦ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʙʝʟʣʽʯ ʙʽʙʣʽʦʪʝʢ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʽʥʪʝʨʬʝʡʩʽʚ [2], ʷʢʽ 
ʧʨʦʧʦʥʫʶʪʴ ʛʦʪʦʚʽ ʨʽʰʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟʨʫʯʥʦʛʦ ʪʘ ʝʩʪʝʪʠʯʥʦʛʦ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ 



 
 

   

37 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʽʥʪʝʨʬʝʡʩʫ. ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʙʝʟʢʦʰʪʦʚʥʽ ʪʘ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ. ʆʜʥʘʢ, ʢʦʞʥʘ ʟ ʮʠʭ 
ʙʽʙʣʽʦʪʝʢ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. 

ʆʜʠʥ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʬʨʝʡʤʚʦʨʢʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʙʣʽʦʪʝʢ ʢʦʤʧʦʥʝʥʪʽʚ ï 
Bootstrap. ɺʽʥ ʧʨʦʧʦʥʫʻ ʛʦʪʦʚʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʣʝʛʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘ ʥʘʣʘʰʪʦʚʫʚʘʪʠ. 

ʆʜʥʘʢ, ʦʜʥʠʤ ʟ ʥʝʜʦʣʽʢʽʚ Bootstrap ʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ CSS-ʢʣʘʩʽʚ, ʷʢʽ ʥʝ ʟʘʚʞʜʠ ʧʦʪʨʽʙʥʽ 
ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʫ. ʎʝ ʤʦʞʝ ʟʨʦʙʠʪʠ ʢʦʜ ʚʘʞʢʠʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ. 

ʊʘʢʦʞ ʚʘʨʪʦ ʟʛʘʜʘʪʠ ʧʨʦ Vuetify ï ʙʽʙʣʽʦʪʝʢʫ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʘ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ 
ʽʥʪʝʛʨʘʮʽʾ ʟ ʬʨʝʡʤʚʦʨʢʦʤ VueJS. ɺʦʥʘ ʧʨʦʧʦʥʫʻ ʛʦʪʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʩʪʠʣʽ, ʷʢʽ ʜʦʙʨʝ 

ʽʥʪʝʛʨʫʶʪʴʩʷ ʟ ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʬʨʝʡʤʚʦʨʢʘ VueJS. ʆʜʥʘʢ, ʦʜʥʠʤ ʟ ʥʝʜʦʣʽʢʽʚ 
Vuetify ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʘʣʝʞʥʦʩʪʝʡ, ʷʢʽ ʤʦʞʫʪʴ ʟʨʦʙʠʪʠ ʾʾ ʚʘʞʢʦʶ 
ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʪʘʢʦʞ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ Material 
Design, ʷʢʠʡ ʚʘʞʢʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʧʽʜ ʧʦʪʨʝʙʠ ʧʨʦʝʢʪʽʚ. 

ɯʩʥʫʻ ʙʝʟʣʽʯ ʽʥʰʠʭ ʨʽʰʝʥʴ, ʥʘʧʨʠʢʣʘʜ Quasar, NaiveUI, VuesticUI, ʟʽ ʩʚʦʾʤʠ 
ʧʣʶʩʘʤʠ ʪʘ ʤʽʥʫʩʘʤʠ, ʘʣʝ ʚʩʽ ʮʽ ʙʽʙʣʽʦʪʝʢʠ ʟʨʦʙʣʝʥʦ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. ʎʝ ʟʥʘʯʥʦ 
ʫʩʢʣʘʜʥʶʻ ʧʦʢʨʘʱʝʥʥʷ ʙʽʙʣʽʦʪʝʢ ʽʥʰʠʤʠ ʣʶʜʴʤʠ. ʊʘʢʦʞ ʧʨʠ ʧʦʙʫʜʦʚʽ ʥʦʚʦʾ ʙʽʙʣʽʦʪʝʢʠ 
ʢʦʞʥʦʤʫ ʘʚʪʦʨʫ ʦʢʨʝʤʦ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʫʚʘʪʠ ʧʦ-ʩʚʦʻʤʫ [3] ʧʨʦʙʣʝʤʠ ʥʝʜʦʩʪʘʪʥʴʦʾ ʟʤʽʥʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ, ʧʦʤʠʣʢʠ ʧʨʠ SSR ʪʘ TreeShaking. ʊʘʢʦʞ ʥʝ ʚʩʽ ʪʘʢʽ ʙʽʙʣʽʦʪʝʢʠ 
ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʘʥʜʘʨʪʘʤ ʜʦʩʪʫʧʥʦʩʪʽ (accessibility). 

ɿʘʟʚʠʯʘʡ ʢʦʜ ʥʘ JavaScript ʧʨʦʭʦʜʠʪʴ ʪʘʢ ʟʚʘʥʠʡ ʰʘʛ ʟʙʽʨʢʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʩʧʝʮʽʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʟʙʽʨʢʠ ʪʘʢʽ ʷʢ Webpack ʘʙʦ Vite, ʢʦʜ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʧʝʨʝʜ ʪʠʤ 

ʷʢ ʧʦʪʨʘʧʠʪʠ ʜʦ ʚʝʙ-ʙʨʘʫʟʝʨʫ. ʊʘʢʦʞ ʮʽ ʽʥʩʪʨʫʤʝʥʪʠ ʟʙʽʨʢʠ ʟʘʡʤʘʶʪʴʩʷ ʢʦʤʧʦʥʫʚʘʥʥʷʤ 
CSS ʪʘ SCSS, ʧʝʨʝʚʦʜʦʤ ʤʦʚʠ TypeScript ʫ JavaScript ʪʦʱʦ. ɿʘʟʚʠʯʘʡ ʙʽʙʣʽʦʪʝʢʫ 
ʢʦʤʧʦʥʝʥʪʽʚ ʧʽʜʢʣʶʯʘʶʪʴ ʫʞʝ ʚ ʩʢʦʤʧʽʣʴʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ. ʗʢʱʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʤʝʪʦʜʠ 
ʧʦʙʫʜʦʚʠ ʙʽʙʣʽʦʪʝʢ ʜʣʷ VueJS, ʪʦ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʦʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʦʧʠʩʫ 

ʢʦʤʧʦʥʝʥʪʽʚ: ʚʠʢʦʨʠʩʪʘʥʥʷ Single File Component ʩʠʥʪʘʢʩʠʩʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ JSX, 
ʚʠʢʦʨʠʩʪʘʥʥʷ RenderFuction. ɼʣʷ ʥʘʧʠʩʘʥʥʷ ʩʪʠʣʽʚ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ SCSS, CSS, 
CSSR. ɼʣʷ ʥʘʧʠʩʘʥʥʷ ʣʦʛʽʢʠ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʠ ʩʪʠʣʽ: Options API, 
Composition API, Script Setup ʪʦʱʦ. ʗʢ ʙʘʯʠʤʦ, ʻʜʠʥʦʛʦ ʩʧʦʩʦʙʫ ʥʝʤʘʻ. 

ʈʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤʠ ʻ ʩʪʚʦʨʝʥʥʷ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʜʣʷ ʧʦʙʫʜʦʚʠ ʙʽʙʣʽʦʪʝʢ 
ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʩʪʨʫʤʝʥʪʠ ʟʙʽʨʢʠ. ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ ʫ 
ʩʪʘʥʜʘʨʪʥʦʤʫ Single File Components ʩʠʥʪʘʢʩʠʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ SCSS ʪʘ ʤʦʚʠ 
TypeScript ï ʩʘʤʝ ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʜʦʜʘʪʢʽʚ, ʮʝ ʜʦʟʚʦʣʠʪʴ 

ʣʶʜʷʤ ʨʦʙʠʪʠ ʚʢʣʘʜ ʫ ʙʽʙʣʽʦʪʝʢʫ ʥʝ ʚʠʚʯʘʶʯʠ ʥʦʚʠʡ ʩʠʥʪʘʢʩʠʩ. ʈʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʻ 
ʩʪʚʦʨʝʥʥʷ ʬʨʝʡʤʚʦʨʢʫ ʜʣʷ ʧʦʙʫʜʦʚʠ UI ʙʽʙʣʽʦʪʝʢ ʟ ʪʘʢʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ: 

¶ ɯʥʩʪʨʫʤʝʥʪ, ʱʦ ʩʪʚʦʨʶʻ Vue ʙʽʙʣʽʦʪʝʢʫ ʟ ʥʫʣʴʦʚʦʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ; 
¶ ʋʟʘʛʘʣʴʥʝʥʥʷ ʧʨʘʚʠʣ ʪʘ ʰʘʙʣʦʥʽʚ ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤ ʟ SSR; 

¶ CSS TreeShaking ʫ ESM ʬʦʨʤʘʪʽ; 
¶ ɺʙʫʜʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʙʽʙʣʽʦʪʝʢʠ ʫ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ; 
¶ ʅʘʜʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʦʙʫʜʦʚʠ ʜʝʤʦʥʩʪʨʘʮʽʡ ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʱʦ ʢʦʨʠʩʥʦ ʜʣʷ ʚʽʟʫʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ; 

¶ ʅʘʜʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʢʫʤʝʥʪʘʮʽʾ. 
ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʙʫʜʝ ʧʨʦʩʪʦ ʩʪʚʦʨʠʪʠ ʧʨʦʻʢʪ ʽ ʧʦʯʘʪʠ ʨʦʟʨʦʙʣʷʪʠ ʙʽʙʣʽʦʪʝʢʫ, 

ʙʝʟ ʟʘʡʚʠʭ ʪʘ ʜʦʚʛʠʭ ʥʘʣʘʰʪʫʚʘʥʴ. 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʇʦʨʽʚʥʶʻʤʦ ʩʧʦʩʦʙʠ ʛʝʥʝʨʘʮʽʾ ʩʪʦʨʽʥʦʢ: CSR, SSR, SSG, ISR. ɻʘʡʜ ʥʘ 
ʦʩʥʦʚʽ ʩʪʝʢʫ React [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 
https://dou.ua/forums/topic/41585/.  

2. The Ultimate List of 7 Perfect Vue 3 UI Libraries for every project 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://dev.to/ranaharoon3222/the-
ultimate-list-of-7-perfect-vue-3-ui-libraries-for-every-project-1l39.  

https://dou.ua/forums/topic/41585/
https://dev.to/ranaharoon3222/the-ultimate-list-of-7-perfect-vue-3-ui-libraries-for-every-project-1l39
https://dev.to/ranaharoon3222/the-ultimate-list-of-7-perfect-vue-3-ui-libraries-for-every-project-1l39
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3. Creating a UI Framework: A Story of Blood, Sweat and Tears... of Joy! 
[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 
https://www.outsystems.com/blog/posts/creating-ui-framework/. 
  

https://www.outsystems.com/blog/posts/creating-ui-framework/
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ʋɼʂ 004.6 
ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɻʆ ʉʃʆɺʅʀʂɸ ɼʃʗ 

ɺʀɺʏɽʅʅʗ ʉʃɯɺ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʄɯʂʈʆʉɽʈɺɯʉʅʆɰ ɸʈʍɯʊɽʂʊʋʈʀ 

ʉʦʚʢʦʚ ʆ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 

ʅʝʤʦʞʣʠʚʦ ʥʝ ʧʦʛʦʜʠʪʠʩʴ ʟ ʪʠʤ ʬʘʢʪʦʤ, ʱʦ ʟʥʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ ʥʝ 
ʪʽʣʴʢʠ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʞʠʪʪʷ ʣʶʜʠʥʠ, ʘ ʡ ʚʽʜʢʨʠʚʘʻ ʜʣʷ ʥʝʾ ʩʚʽʪ ʥʦʚʦʾ ʢʫʣʴʪʫʨʠ, ʩʚʽʪ 
ʘʙʩʦʣʶʪʥʦ ʥʝ ʧʨʠʪʘʤʘʥʥʦʛʦ ʾʡ ʥʦʚʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʩʚʽʪʦʩʧʨʠʡʥʷʪʪʷ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʝ ʙʫʣʦ ʥʝ ʪʘʢ ʜʘʚʥʦ 

ʧʨʦʚʝʜʝʥʦ ʚʯʝʥʠʤʠ ʃʦʥʜʦʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʣʶʜʠ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʽʥʦʟʝʤʥʽ ʤʦʚʠ, 
ʤʘʶʪʴ ʙʽʣʴʰ ʛʥʫʯʢʝ ʪʘ ʦʨʠʛʽʥʘʣʴʥʝ ʤʠʩʣʝʥʥʷ. 

ɺʦʣʦʜʽʥʥʷ ʽʥʦʟʝʤʥʠʤʠ ʤʦʚʘʤʠ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ï ʮʝ ʧʨʦʩʪʦ ʩʫʪʪʻʚʘ ʞʠʪʪʻʚʘ 
ʥʝʦʙʭʽʜʥʽʩʪʴ, ʨʦʟʫʤʽʶʯʠ ʷʢʫ ʟôʷʚʣʷʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʝ ʽ ʙʽʣʴʰʝ ʣʶʜʝʡ, ʦʭʦʯʠʭ ʚʠʚʯʘʪʠ 

ʽʥʦʟʝʤʥʽ ʤʦʚʠ. 
ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʣʫʞʙʠ 

ʘʥʘʣʽʟʫ SQL Server, ʷʢʝ ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʫ ʨʽʟʥʠʭ ʨʦʟʨʽʟʘʭ (ʨʠʩ. 1). 

 
ʈʠʩ. 1 ʉʪʨʫʢʪʫʨʘ ʢʫʙʫ 

ʉʭʦʚʠʱʝ ʜʘʥʠʭ ʮʝʥʪʨʘʣʽʟʫʻ ʪʘ ʢʦʥʩʦʣʽʜʫʻ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʽʟ ʢʽʣʴʢʦʭ ʜʞʝʨʝʣ. 
ʁʦʛʦ ʘʥʘʣʽʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʦʨʛʘʥʽʟʘʮʽʷʤ ʦʪʨʠʤʫʚʘʪʠ ʮʽʥʥʫ ʙʽʟʥʝʩ-ʽʜʝʶ ʟʽ 

ʩʚʦʾʭ ʜʘʥʠʭ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ [1]. 
ʉʣʫʞʙʠ ʘʥʘʣʽʟʫ SQL Server (SSAS) ð ʮʝ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ OLAP- ʩʝʨʚʝʨ, ʘ ʪʘʢʦʞ 

ʤʝʭʘʥʽʟʤ ʘʥʘʣʽʪʠʢʠ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʨʦʟʜʽʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ. ɺʽʥ ʻ ʯʘʩʪʠʥʦʶ 
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Microsoft SQL Server ʽ ʜʦʧʦʤʘʛʘʻ ʚʠʢʦʥʫʚʘʪʠ ʘʥʘʣʽʟ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʚʠʤʽʨʽʚ. ɺʽʥ 
ʤʘʻ 2 ʚʘʨʽʘʥʪʠ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʽ ʪʘʙʣʠʯʥʠʡ [2]. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʢʫʙʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʝʨʝʜʦʚʠʱʝ Visual Studio ʟ ʨʦʟʰʠʨʝʥʥʷʤ 
SSAS. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʜʞʝʨʝʣʦ ʜʘʥʠʭ ï ʙʘʟʘ ʜʘʥʠʭ OLAP ʘʙʦ 

ʩʭʦʚʠʱʝ ʜʘʥʠʭ. ʅʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʦʛʦ ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʙʫʜʫʪʴ ʽʤʧʦʨʪʫʚʘʪʠʩʴ ʥʝʦʙʭʽʜʥʽ 
ʜʘʥʽ.  

ʇʨʦʮʝʩ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʣʫʞʙʠ SQL Server 
Integration Services. SSIS ï ʮʝ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʫ ʟʨʫʯʥʦʤʫ ʚʠʛʣʷʜʽ ʨʝʘʣʽʟʫʚʘʪʠ 

ʽʥʪʝʛʨʘʮʽʶ, ʪʦʙʪʦ. ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʝʨʝʥʝʩʝʥʥʷ ʜʘʥʠʭ ʟ ʦʜʥʦʛʦ ʜʞʝʨʝʣʘ ʜʦ ʽʥʰʦʛʦ. 
ʎʝʡ ʧʨʦʮʝʩ ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ ETL (ʚʽʜ ʘʥʛʣ. Extract, Transform, Load ï ʜʦʩʣʽʚʥʦ 
çʚʠʣʫʯʝʥʥʷ, ʧʝʨʝʪʚʦʨʝʥʥʷ, ʟʘʚʘʥʪʘʞʝʥʥʷè) [3]. 

ɺ ʽʥʩʪʨʫʤʝʥʪʽ SSIS ʻ ʩʣʫʞʙʘ Data Flow, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʟʘʧʦʚʥʝʥʥʷ ʪʘʙʣʠʮʴ ʚʠʤʽʨʽʚ ʪʘ ʬʘʢʪʽʚ (ʨʠʩ. 2). 

 

ʈʠʩ. 2 ʇʦʪʦʢʠ ʜʘʥʠʭ ʜʣʷ ʥʘʧʦʚʥʝʥʥʷ ʉɼ 
ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʥʘʜ ʻ ʢʦʤʧʣʝʢʩ ʨʽʰʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʦʙʠʪʠ ʜʦʩʠʪʴ 

ʩʢʣʘʜʥʠʡ ʘʥʘʣʽʟ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʩʣʦʚʥʠʢʘ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʩʣʽʚ. 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. What Is a Data Warehouse? ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://www.oracle.com/database/what-is-a-data-warehouse/ 

2. Overview of Online Analytical Processing (OLAP). ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 
ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://support.microsoft.com/en-us/office/overview-of-online-analytical-
processing-olap-15d2cdde-f70b-4277-b009-ed732b75fdd6 

3. Data Source Views in Multidimensional Models. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://learn.microsoft.com/en-us/analysis-services/multidimensional-
models/data-source-views-in-multidimensional-models?view=asallproducts-allversions 
  

https://www.oracle.com/database/what-is-a-data-warehouse/
https://support.microsoft.com/en-us/office/overview-of-online-analytical-processing-olap-15d2cdde-f70b-4277-b009-ed732b75fdd6
https://support.microsoft.com/en-us/office/overview-of-online-analytical-processing-olap-15d2cdde-f70b-4277-b009-ed732b75fdd6
https://learn.microsoft.com/en-us/analysis-services/multidimensional-models/data-source-views-in-multidimensional-models?view=asallproducts-allversions
https://learn.microsoft.com/en-us/analysis-services/multidimensional-models/data-source-views-in-multidimensional-models?view=asallproducts-allversions
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ʋɼʂ 004.6 
ʉʀʉʊɽʄʀ ɽʃɽʂʊʈʆʅʅʆɰ ʅɸɺɯɻɸʎɯɰ ɯ ʋʄʆɺɸʍ ʅɸɼɿɺʀʏɸʁʅʆɻʆ 

ʉʊɸʅʋ/ʇʈʀʈʆɼʅʀʍ ʂɸʊɸʂʃɯɿʄɯɺ 

ʇʷʚʯʠʢ ʄʘʢʩʠʤ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʘʟʘʨʝʥʢʦ ɺʦʣʦʜʠʤʠʨ ɸʥʘʪʦʣʽʡʦʚʠʯ 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʥʘʜʟʚʠʯʘʡʥʠʭ ʧʦʜʽʡ ʫ ʩʚʽʪʽ ʚʩʝ ʙʽʣʴʰʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʪʨʝʙʫʶʪʴ 
ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʾ ʥʘʚʽʛʘʮʽʾ ʚ ʫʤʦʚʘʭ ʥʘʜʟʚʠʯʘʡʥʦʛʦ ʩʪʘʥʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ 
ʥʘʚʽʛʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʩʪʘʣʦ ʧʦʚʩʷʢʜʝʥʥʦʶ ʥʦʨʤʦʶ ʚ ʟʥʘʭʦʜʞʝʥʥʽ ʧʨʘʚʠʣʴʥʦʛʦ ʤʽʩʮʷ 
ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʞʠʪʪʽ ʢʦʞʥʦʛʦ. ʂʦʞʝʥ ʜʝʥʴ ʤʽʣʴʡʦʥʠ ʛʨʦʤʘʜʷʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʙʽʣʴʥʽ 

ʜʦʜʘʪʢʠ ʜʣʷ ʧʦʢʣʘʜʝʥʥʷ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʦʛʦ ʰʣʷʭʫ ʜʦ ʨʦʙʦʪʠ ʯʠ ʽʥʰʦʛʦ ʤʽʩʮʷ 
ʧʨʠʟʥʘʯʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʘʣʛʦʨʠʪʤʠ ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʧʦʙʫʜʦʚʠ 
ʰʣʷʭʫ. ɿ ʥʘʩʪʘʥʥʷʤ ʧʝʚʥʠʭ ʫʤʦʚ, ʪʘʢʠʭ ʷʢ: ʧʘʥʜʝʤʽʷ, ʧʨʠʨʦʜʥʽ ʢʘʪʘʢʣʽʟʤʠ ʯʠ ʽʥʰʽ 
ʯʠʥʥʠʢʠ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʦʞʝ ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʧʦ ʝʢʩʧʦʥʝʥʪʽ.  ɿ ʨʦʩʪʦʤ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʥʘʚʽʛʘʮʽʾ - ʩʪʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʩʝ ʙʽʣʴʰ ʩʢʣʘʜʥʽʰʽ 
ʘʣʛʦʨʠʪʤʠ, ʱʦ ʚʢʣʶʯʘʣʠ ʙ ʚ ʩʝʙʝ ʙʽʣʴʰʝ ʯʠʥʥʠʢʽʚ ʪʘ  ʢʨʠʪʝʨʽʾʚ ʚʠʙʦʨʫ ʥʘʡʢʨʘʱʦʛʦ 
ʰʣʷʭʫ.  

ʂʘʨʪʫ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʫ, ʚ ʷʢʦʤʫ ʤʽʩʪʘ ʮʝ ʙʫʜʫʪʴ ʚʝʨʰʠʥʠ ʮʴʦʛʦ 

ʛʨʘʬʫ, ʘ ʰʣʷʭʠ ʤʽʞ ʤʽʩʪʘʤʠ ʨʝʙʨʘʤʠ ʛʨʘʬʫ. ʂʨʽʤ ʪʦʛʦ, ʛʨʘʬ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 
ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʢʘʨʪʠ, ʪʘʢʠʭ ʷʢ ʨʽʚʝʥʴ ʪʨʘʬʽʢʫ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʤʽʩʮʷʤʠ ʘʙʦ 
ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʚ ʢʦʞʥʦʤʫ ʤʽʩʮʽ. ʊʘʢʠʡ ʛʨʘʬ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʘʥʘʣʽʟʫ 
ʢʘʨʪ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʢʦʨʦʪʰʦʛʦ ʤʘʨʰʨʫʪʫ ʤʽʞ ʜʚʦʤʘ ʪʦʯʢʘʤʠ ʘʙʦ ʜʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʤʘʨʰʨʫʪʥʦʾ ʤʝʨʝʞʽ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʦʚʘʨʽʚ ʯʠ 
ʧʘʩʘʞʠʨʽʚ. ʑʝ ʚ 1950 ʨʦʮʽ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʠ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 
ʚ ʩʠʩʪʝʤʘʭ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʟʠʮʽʶʚʘʥʥʷ GPS (Global Positioning System), ʪʘ ʚ ʧʨʦʪʦʢʦʣʽ 
ʤʝʨʝʞʝʚʦʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ OSPF.[1] 

 ʋ ʩʴʦʛʦʜʝʥʥʽ ʽʩʥʫʻ ʙʘʛʘʪʦ ʘʣʛʦʨʠʪʤʽʚ ʧʦʰʫʢʫ ʰʣʷʭʫ. ʇʨʦʪʝ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʜʫʪʴ 
ʨʦʟʛʣʷʥʫʪʽ ʪʘ ʧʦʨʽʚʥʷʥʽ ʜʝʷʢʽ ʟ ʥʠʭ. ʇʨʠ ʧʦʙʫʜʦʚʽ ʤʘʨʰʨʫʪʽʚ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʥʘʩʪʫʧʥʽ ʘʣʛʦʨʠʪʤʠ:  

¶ BFS (Breadth-first search) 

¶ DFS (Depth-first search) 

¶ Dijkstra's algorithm 
ʇʝʨʰʠʡ ʘʣʛʦʨʠʪʤ BFS ï ʮʝ ʘʣʛʦʨʠʪʤ ʧʦʰʫʢʫ ʚ ʰʠʨʠʥʫ. BFS ʧʨʘʮʶʻ ʥʘʡʢʨʘʱʝ, 

ʢʦʣʠ ʚ ʛʨʘʬʘʭ, ʚ ʷʢʠʭ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʢʦʥʮʝʧʮʽʷ ʰʘʨʽʚ ʘʙʦ ʨʽʚʥʽʚ ʦʢʦʣʠʮʴ. ʅʘʧʨʠʢʣʘʜ, 
ʢʦʣʠ ʚʽʜʥʦʩʠʥʠ ʣʶʜʠʥʠ ʚ LinkedIn ʚʽʜʦʙʨʘʞʝʥʽ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʘ, ʚ ʥʴʦʤʫ ʙʫʜʫʪʴ ʧʨʠʩʫʪʥʽ 
ʟʚ'ʷʟʢʠ ʧʝʨʰʦʛʦ ʨʽʚʥʷ, ʧʦʪʽʤ ʜʨʫʛʦʛʦ ʨʽʚʥʷ ʽ ʪ.ʜ, ʷʢʽ ʣʝʛʢʦ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʰʘʨʠ. 

ɼʨʫʛʠʡ ʘʣʛʦʨʠʪʤ DFS ï ʮʝ ʘʣʛʦʨʠʪʤ ʧʦʰʫʢʫ ʚ ʛʣʠʙʠʥʫ. DFS ï ʮʝ ʘʣʴʪʝʨʥʘʪʠʚʘ BFS, 

ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʰʫʢʫ ʜʘʥʠʭ ʫ ʛʨʘʬʽ. DFS ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ BFS ʪʠʤ, ʱʦ ʧʽʩʣʷ 
ʟʘʧʫʩʢʫ ʟ ʢʦʨʝʥʝʚʦʾ ʚʝʨʰʠʥʠ ʘʣʛʦʨʠʪʤ ʧʨʦʭʦʜʠʪʴ ʷʢʥʘʡʜʘʣʽ ʧʦ ʢʦʞʥʦʤʫ ʟ ʫʥʽʢʘʣʴʥʠʭ 
ʰʣʷʭʽʚ, ʧʝʨʝʙʠʨʘʶʯʠ ʾʭ ʦʜʠʥ ʟʘ ʦʜʥʠʤ. ʗʢ ʪʽʣʴʢʠ ʚʽʥ ʫʩʧʽʰʥʦ ʜʦʩʷʛʘʻ ʢʽʥʮʝʚʦʾ ʛʣʠʙʠʥʠ 
ʢʦʞʥʦʛʦ ʰʣʷʭʫ, ʚʽʥ ʧʦʟʥʘʯʘʻ ʧʨʘʧʦʨʦʤ ʫʩʽ ʚʝʨʰʠʥʠ ʥʘ ʮʴʦʤʫ ʰʣʷʭʫ ʷʢ ʚʽʜʚʽʜʘʥʽ. ʇʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʰʣʷʭʫ ʘʣʛʦʨʠʪʤ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘʟʘʜ. ʗʢʱʦ ʚʽʥ ʤʦʞʝ ʟʥʘʡʪʠ ʱʝ ʦʜʠʥ 
ʫʥʽʢʘʣʴʥʠʡ ʰʣʷʭ ʚʽʜ ʢʦʨʝʥʝʚʦʛʦ ʚʫʟʣʘ, ʪʦ ʧʨʦʮʝʩ ʧʦʚʪʦʨʶʻʪʴʩʷ. ɸʣʛʦʨʠʪʤ ʧʨʦʜʦʚʞʫʻ 
ʨʫʭʘʪʠʩʷ ʥʦʚʠʤʠ ʛʽʣʢʘʤʠ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʚʩʽ ʛʽʣʢʠ ʥʝ ʙʫʜʫʪʴ ʚʽʜʚʽʜʘʥʽ.[2] 

ʆʩʪʘʥʥʽʤ ʨʦʟʛʣʷʜʘʻʪʴʩʷ Dijkstra's algorithm. ɸʣʛʦʨʠʪʤ ʽʩʥʫʻ ʚ ʙʘʛʘʪʴʦʭ ʚʘʨʽʘʥʪʘʭ. 

ʆʨʠʛʽʥʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʠ ʟʥʘʡʰʦʚ ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ ʤʽʞ ʜʚʦʤʘ ʟʘʜʘʥʠʤʠ 
ʚʫʟʣʘʤʠ, ʘʣʝ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʚʘʨʽʘʥʪ ʬʽʢʩʫʻ ʦʜʠʥ ʚʫʟʦʣ ʷʢ çʚʠʭʽʜʥʠʡè ʚʫʟʦʣ ʽ 
ʟʥʘʭʦʜʠʪʴ ʥʘʡʢʦʨʦʪʰʽ ʰʣʷʭʠ ʚʽʜ ʜʞʝʨʝʣʘ ʜʦ ʚʩʽʭ ʽʥʰʠʭ ʚʫʟʣʽʚ ʫ ʛʨʘʬʽ, ʩʪʚʦʨʶʶʯʠ 
ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ-ʜʝʨʝʚʦ.[3] 

ʇʽʩʣʷ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʘʣʛʦʨʠʪʤʽʚ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python 
ʧʨʦʚʝʜʝʪʴʩʷ ʧʦʨʽʚʥʷʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʙʫʜʝ 



 
 

   

42 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʚʠʢʦʨʠʩʪʘʥʘ ʦʜʥʘʢʦʚʘ ʩʭʝʤʘ ʛʨʘʬʘ ʽ ʙʫʜʝ ʧʦʨʽʚʥʶʚʘʪʠʩʴ ʯʘʩ, ʟʘ ʷʢʠʡ ʘʣʛʦʨʠʪʤ ʟʤʦʞʝ 
ʟʥʘʡʪʠ ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ.  
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43 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.77 
ʄɽʊʆɼʀ ɯ ʊɽʍʅʆʃʆɻɯɰ ʇʆʐʀʈɽʅʅʗ ɺɯɼɽʆʂʆʅʊɽʅʊʋ ʋ ɯʅʊɽʈʅɽʊ 

ʄɽʈɽɾɯ 

ʇʝʪʣʠʮʴʢʠʡ ɸ.ʆ., ʉʝʤʝʥʢʦ ɸ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆ.ɻ. 

ɺʩʪʫʧ. ɺ ʥʘʰ ʯʘʩ ʽʥʪʝʨʥʝʪ ʩʪʘʚ ʛʦʣʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʙʘʛʘʪʴʦʭ ʣʶʜʝʡ. 
ɺʽʥ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʪʘ ʣʝʛʢʦ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʞʝʨʝʣ ʟʥʘʥʴ, ʫ ʪʦʤʫ 
ʯʠʩʣʽ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʪʘ ʥʘʫʢʦʚʦʛʦ ʚʽʜʝʦ ʢʦʥʪʝʥʪʫ. ʆʜʥʘʢ, ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʨʦʙʣʝʤʠ ʟ ʾʾ ʧʦʰʠʨʝʥʥʷʤ, ʱʦ ʨʦʙʠʪʴ ʥʝʦʙʭʽʜʥʠʤ ʨʦʟʨʦʙʢʫ 

ʥʦʚʠʭ ʤʝʪʦʜʽʚ, ʤʦʜʝʣʝʡ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʪʘ ʥʘʫʢʦʚʦʛʦ 
ʚʽʜʝʦ ʢʦʥʪʝʥʪʫ ʚ ʽʥʪʝʨʥʝʪʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʧʦʰʠʨʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʪʘ ʥʘʫʢʦʚʦʛʦ ʚʽʜʝʦ ʢʦʥʪʝʥʪʫ ʚ ʽʥʪʝʨʥʝʪʽ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ, ʤʦʜʝʣʽ ʪʘ ʪʝʭʥʦʣʦʛʽʾ.  

ʅʘʡʨʦʟʧʦʚʩʶʜʞʝʥʽʰʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʰʠʨʝʥʥʷ ʢʦʥʪʝʥʪʫ ʻ: ʚʽʜʝʦʭʦʩʪʠʥʛ YouTube, 
ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘ ʚʝʙ-ʩʘʡʪʠ ʟ ʢʦʥʢʨʝʪʥʠʤʠ ʪʝʤʘʪʠʢʘʤʠ.  

ʂʦʥʪʝʥʪ ʥʘ ʧʣʘʪʬʦʨʤʽ YouTube ʧʦʰʠʨʶʻʪʴʩʷ ʪʘ ʥʘʙʠʨʘʻ ʧʦʧʫʣʷʨʥʦʩʪʽ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʜʝʷʢʠʭ ʤʦʜʝʣʝʡ ʧʦʰʠʨʝʥʥʷ. ʆʜʥʽʻʶ ʟ ʤʦʜʝʣʝʡ ʻ: ʧʽʜʧʠʩʢʘ ʥʘ ʚʽʜʝʦʢʘʥʘʣʠ[1]. 

ʎʷ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʦʪʨʠʤʫʚʘʪʠ ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ ʥʦʚʽ ʚʽʜʝʦ ʥʘ ʢʘʥʘʣʘʭ, ʷʢʽ 
ʾʤ ʮʽʢʘʚʽ. ɯʥʰʦʶ ʤʦʜʝʣʣʶ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʝʰʪʝʛʽʚ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʟʥʘʡʪʠ 
ʧʦʪʨʽʙʥʝ ʚʽʜʝʦ ʟʘ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ. 

ɺʽʜʝʦ ʢʦʥʪʝʥʪ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʧʦʰʠʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʩʠʣʘʥʴ ʥʘ 

ʢʦʥʢʨʝʪʥʠʡ ʚʽʜʝʦʤʘʪʝʨʽʘʣ ʥʘ YouTube, ʭʝʰʪʝʛʽʚ ʫ ʜʦʧʠʩʘʭ, ʢʦʤʝʥʪʘʨʽʚ ʜʦ ʜʦʧʠʩʫ ʪʘ 
ʨʝʘʢʮʽʡ. ʊʘʢʠʤ ʯʠʥʦʤ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʤʦʞʥʘ: ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʤʘʪʝʨʽʘʣʦʤ ʚ ʜʦʧʠʩʽ, 
ʧʦʜʽʣʠʪʠʩʷ ʜʦʧʠʩʦʤ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ, ʢʦʤʝʥʪʫʚʘʪʠ ʜʦʧʠʩʠ ʪʘ ʣʠʰʘʪʠ ʚʧʦʜʦʙʘʡʢʠ. 

ʅʘ ʚʝʙ-ʩʪʦʨʽʥʢʘʭ ʚʽʜʝʦ ʧʦʰʠʨʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʫʙʣʽʢʘʮʽʾ ʧʦʩʠʣʘʥʥʷ ʟ 

ʢʦʥʢʨʝʪʥʦʛʦ ʢʘʥʘʣʫ ʚʽʜʝʦʭʦʩʪʠʥʛʫ YouTube. ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 
ʚʽʜʚʽʜʫʚʘʥʽʩʪʴ ʩʘʡʪʫ, ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʛʣʷʜʽʚ ʥʘ ʚʽʜʝʦ ʪʘ ʧʦʜʽʣʠʪʠʩʴ ʚʽʜʝʦ ʟ 
ʽʥʰʠʤʠ ʣʶʜʴʤʠ. 

ʊʝʭʥʦʣʦʛʽʾ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚʽʜʝʦ ʢʦʥʪʝʥʪʫ ʚ ʽʥʪʝʨʥʝʪʽ ʚʢʣʶʯʘʶʪʴ ʨʽʟʥʽ ʘʣʛʦʨʠʪʤʠ 

ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʪʝʭʥʦʣʦʛʽʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʣʝʥʥʷ ʜʦʟʚʦʣʷʻ 
ʧʝʨʝʪʚʦʨʠʪʠ ʘʫʜʽʦ-ʩʠʛʥʘʣ ʫ ʪʝʢʩʪ, ʱʦ ʫʤʦʞʣʠʚʣʶʻ ʙʽʣʴʰ ʪʦʯʥʠʡ ʧʦʰʫʢ ʚʽʜʝʦ ʢʦʥʪʝʥʪʫ. 
ʊʝʭʥʦʣʦʛʽʷ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʚʽʜʝʦ ʢʦʥʪʝʥʪ ʪʘ 
ʚʠʟʥʘʯʘʪʠ ʡʦʛʦ ʩʝʤʘʥʪʠʢʫ ʪʘ ʟʤʽʩʪ. ɺʩʽ ʧʨʦʮʝʩʠ ʚʢʘʟʘʥʦ ʥʘ ʨʠʩ.1 

 
ʈʠʩ.1 ɺʟʘʻʤʦʜʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ 
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ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʩʽ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʦʜʝʣʽ ʤʘʶʪʴ ʩʚʦʾ ʦʙʤʝʞʝʥʥʷ ʪʘ 
ʧʨʦʙʣʝʤʠ. ʅʘʧʨʠʢʣʘʜ, ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʪʘ ʟʘʭʠʩʪʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 
ʚʣʘʩʥʦʩʪʽ. ɼʝʷʢʽ ʚʽʜʝʦ ʤʦʞʫʪʴ ʧʦʨʫʰʫʚʘʪʠ ʘʚʪʦʨʩʴʢʽ ʧʨʘʚʘ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 
ʶʨʠʜʠʯʥʠʭ ʧʨʦʙʣʝʤ ʜʣʷ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʪʘʢʦʛʦ 

ʢʦʥʪʝʥʪʫ[2]. 
ʊʘʢʽ ʧʨʦʙʣʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʽʚ, 

ʤʦʜʝʣʝʡ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʪʘ ʥʘʫʢʦʚʠʡ ʚʽʜʝʦ 
ʢʦʥʪʝʥʪ ʚ ʽʥʪʝʨʥʝʪʽ. ʂʨʽʤ ʪʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʧʦʢʨʘʱʠʪʠ ʽʩʥʫʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʦʜʝʣʽ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʧʠʪʫ ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʚʽʜʝʦ ʚ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ.  
ɺʠʩʥʦʚʢʠ. ʅʘʚʯʘʣʴʥʠʡ ʪʘ ʥʘʫʢʦʚʠʡ ʚʽʜʝʦ ʢʦʥʪʝʥʪ ʚ ʽʥʪʝʨʥʝʪʽ ʻ ʚʘʞʣʠʚʠʤ 

ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʝ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 
ʨʦʟʚʠʪʢʫ. ʆʜʥʘʢ, ʱʦʙ ʮʝʡ ʢʦʥʪʝʥʪ ʙʫʚ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʜʦʩʪʫʧʥʠʤ, 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʥʦʚʽ ʤʦʜʝʣʽ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʡʦʛʦ ʧʦʰʠʨʝʥʥʷ. ɸ ʟʘʚʜʷʢʠ ʥʦʚʠʤ 
ʨʦʟʨʦʙʢʘʤ ʤʦʞʣʠʚʦ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʜʘʥʠʭ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʥʪʫ ʜʣʷ ʘʥʘʣʽʟʫ 
ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʽʥʪʝʨʥʝʪʽ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʇʨʦ ʧʽʜʧʠʩʢʠ ʥʘ YouTube [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://support.google.com/youtube/topic/9257418?hl=uk&ref_topic=9257500&sjid=164299
58702659384866-EU  

2. ɸʚʪʦʨʩʴʢʽ ʧʨʘʚʘ ʡ ʢʝʨʫʚʘʥʥʷ ʧʨʘʚʘʤʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ:https://support.google.com/youtube/topic/2676339?hl=uk&ref_topic=6151248&sjid
=16429958702659384866-EU 
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ʋɼʂ 004.42 
ʈʆɿɻʆʈʊɸʅʅʗ ʅɸɺʏɸʃʔʅʆɻʆ ʇʆʈʊɸʃʋ MOODLE ɺ AMAZON WEB 

SERVICES 

ɻʣʘʟʫʥʦʚ ɸ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʫʨʞʽʡ ɸ.ʄ. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʥʘʚʯʘʥʥʷ ʪʘ ʚʠʢʣʘʜʘʥʥʷ, ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʨʽʟʥʦʤʘʥʽʪʥʽ ʥʘʚʯʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ, ʦʜʥʽʻʶ ʟ ʷʢʠʭ ʻ Moodle(Modular Object-Oriented 
Dynamic Learning Environment) - ʤʦʜʫʣʴʥʝ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʜʠʥʘʤʽʯʥʝ ʥʘʚʯʘʣʴʥʝ 
ʩʝʨʝʜʦʚʠʱʝ. 

 ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʭʥʽʯʥʘ ʩʢʣʘʜʦʚʘ ʧʦ ʨʦʟʛʦʨʪʘʥʥʶ ʜʘʥʦʛʦ ʩʝʨʚʽʩʫ. ɺʽʜ ʢʽʣʴʢʦʩʪʽ 
ʢʦʨʠʩʪʫʚʘʯʽʚ, ʥʘ ʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʢʽʣʴʢʽʩʪʴ ʨʝʩʫʨʩʽʚ, ʷʢʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʘ, ʜʣʷ 
ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʶ ʧʣʘʪʬʦʨʤʦʶ. 

ɼʚʘ ʪʠʧʠ ʨʦʟʛʦʨʪʘʥʥʷ(ʧʽʜʥʷʪʪʷ) ʩʝʨʚʽʩʽʚ ʥʘ ʜʘʥʠʡ ʯʘʩ ʧʦʰʠʨʝʥʽ ʫ ɯʊ ʧʨʘʢʪʠʮʽ. ʎʝ - 
ʩʝʨʚʝʨʥʠʡ ʪʘ ʭʤʘʨʥʠʡ. 

ʅʘ ʩʴʦʛʦʜʥʽ, ʩʠʩʪʝʤʠ ʭʤʘʨʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ (Cloud Computing) ʤʘʶʪʴ ʚʝʣʠʢʠʡ 
ʧʦʧʠʪ ʯʝʨʝʟ ʩʚʦʶ ʜʦʩʪʫʧʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʧʨʦʩʪʦʪʫ ʚ ʨʝʘʣʽʟʘʮʽʾ. ʇʦʧʫʣʷʨʥʠʤʠ 

ʩʝʨʚʽʩʘʤʠ ʭʤʘʨʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʥʘ ʩʴʦʛʦʜʥʽ ʻ - Amazon Web Services (AWS) , Google 
Cloud Platform (GCP) ʪʘ Microsoft Azure. ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʽ ʽʥʰʽ ʭʦʩʪʠʥʛ ʧʨʦʚʘʡʜʝʨʠ 
ʧʦʜʽʙʥʽ ʜʦ ʦʧʠʩʘʥʠʭ ʚʠʱʝ, ʘʣʝ ʤʘʶʪʴ ʥʘʙʘʛʘʪʦ ʤʝʥʰʠʡ ʩʧʝʢʪʨ ʩʝʨʚʽʩʽʚ, ʥʘʧʨʠʢʣʘʜ,  
Hetzner, Digital Ocean (DO), Vultr ʽ ʽʥʰʽ.  

Amazon Web Services ʥʘ ʩʴʦʛʦʜʥʽ ʥʘʣʽʯʫʻ ʚʞʝ ʙʽʣʴʰʝ 200 ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʝʨʚʽʩʽʚ, 
ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʪʦʾ ʯʠ ʽʥʰʦʾ ʧʣʘʪʬʦʨʤʠ, ʩʝʨʚʽʩʫ, 
ʘʧʣʽʢʘʮʽʾ ʽ ʪ.ʧ. ʈʦʟʛʦʨʪʘʶʯʠ ʙʫʜʴ-ʷʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʫ ʭʤʘʨʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 
ʥʘʩʪʫʧʥʽ ʧʨʠʥʮʠʧʠ:  

¶ ʧʨʦʩʪʦʪʘ ʨʝʘʣʽʟʘʮʽʾ; 

¶ ʜʦʩʪʫʧʥʽʩʪʴ; 

¶ ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ; 

¶ ʜʦʩʪʘʚʢʘ ʧʨʦʜʫʢʪʫ ʥʘ ʢʽʥʮʝʚʫ ʪʦʯʢʫ; 

¶ ʙʝʢʘʧʫʚʘʥʥʷ; 

¶ ʚʘʨʪʽʩʪʴ. 

ɺ ʜʘʥʽʡ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʦʜʠʥ ʟ ʚʘʨʽʘʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʧʣʘʪʬʦʨʤʠ - ʙʝʟ 
ʩʝʨʚʝʨʥʽ ʦʙʯʠʩʣʝʥʥʷ (serverless). 

ɹʝʟ ʩʝʨʚʝʨʥʽ ʦʙʯʠʩʣʝʥʥʷ (serverless) -  ʮʝ ʩʧʦʩʽʙ ʥʘʜʘʥʥʷ ʩʝʨʚʝʨʥʠʭ ʧʦʩʣʫʛ ʟ 
ʫʨʘʭʫʚʘʥʥʷʤ ʬʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ. ɹʝʟ ʩʝʨʚʝʨʥʠʡ ʧʨʦʚʘʡʜʝʨ ʜʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʠʩʘʪʠ ʪʘ ʨʦʟʛʦʨʪʘʪʠ ʢʦʜ, ʥʝ ʪʫʨʙʫʶʯʠʩʴ ʧʨʦ ʙʘʟʦʚʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. 
ʂʦʤʧʘʥʽʷ, ʷʢʘ ʦʪʨʠʤʫʻ ʙʝʢʝʥʜ-ʧʦʩʣʫʛʠ ʚʽʜ ʙʝʟʩʝʨʚʝʨʥʦʛʦ ʧʦʩʪʘʯʘʣʴʥʠʢʘ, ʧʣʘʪʠʪʴ ʟʘ 
ʬʘʢʪʦʤ ʚʠʢʦʨʠʩʪʘʥʠʭ ʨʝʩʫʨʩʽʚ, ʽ ʥʝ ʧʦʚʠʥʥʘ ʨʝʟʝʨʚʫʚʘʪʠ ʪʘ ʦʧʣʘʯʫʚʘʪʠ ʬʽʢʩʦʚʘʥʫ 
ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʘʙʦ ʢʽʣʴʢʽʩʪʴ ʩʝʨʚʝʨʽʚ, ʦʩʢʽʣʴʢʠ ʧʦʩʣʫʛʘ ʘʚʪʦʤʘʪʠʯʥʦ 

ʤʘʩʰʪʘʙʫʻʪʴʩʷ. ɿʚʠʯʘʡʥʦ, ʜʣʷ ʥʘʜʘʥʥʷ ʢʣʽʻʥʪʫ ʙʝʟ ʩʝʨʚʝʨʥʠʭ ʦʙʯʠʩʣʝʥʴ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʬʽʟʠʯʥʽ ʩʝʨʚʝʨʠ, ʘʣʝ ʨʦʟʨʦʙʥʠʢʘʤ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʫʤʘʪʠ ʧʨʦ ʾʭ 
ʢʦʥʬʽʛʫʨʘʮʽʶ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʷʜʨʘ, ʧʘʤ'ʷʪʴ ʪʘ ʽʥʰʝ. 

ɻʦʣʦʚʥʠʤ ʘʩʧʝʢʪʦʤ ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʦʙʦʪʠ ʥʘʚʯʘʣʴʥʦʾ ʧʣʘʪʬʦʨʤʠ ʻ ʰʚʠʜʢʦʜʽʷ, 

ʝʢʦʥʦʤʽʷ ʯʘʩʫ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʨʝʩʫʨʩʽʚ. ʐʚʠʜʢʦʜʽʶ ʟʘʙʝʟʧʝʯʫʻ ʚ 
ʧʝʨʰʫ ʯʝʨʛʫ ʨʝʩʫʨʩ AWS ECS Fargate ʢʦʥʪʝʡʥʝʨʘ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ Docker image 
ʥʘʚʯʘʣʴʥʦʾ ʧʣʘʪʬʦʨʤʠ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ALB (application load balancer), ʷʢʠʡ 
ʙʘʣʘʥʩʫʻ ʪʨʘʬʽʢ ʜʦ ʢʦʥʪʝʡʥʝʨ ʩʠʩʪʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʽʣʴʦʚʠʭ ʛʨʫʧ (target groups), ʘ 

ʪʘʢʦʞ ʤʽʞ ʨʽʟʥʠʤʠ ʟʦʥʘʤʠ ʜʦʩʪʫʧʥʦʩʪʽ (AZ). ɺʩʽ ʨʝʩʫʨʩʠ ʦʙôʻʜʥʘʥʽ ʚ ʦʜʥʫ ʚʽʨʪʫʘʣʴʥʫ 
ʭʤʘʨʫ, ʱʦ ʟʘʭʠʱʘʻ ʨʝʩʫʨʩʠ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʩʚʽʪʫ. ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ ʪʘʢʦʤʫ ʨʘʟʽ 
ʧʦʪʨʽʙʥʝ ʤʽʥʽʤʘʣʴʥʝ, ʦʩʢʽʣʴʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ autoscale policy ʤʠ ʥʘʜʘʻʤʦ ʟʤʦʛʫ 
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ʘʚʪʦʤʘʪʠʯʥʦ ʧʽʜʥʽʤʘʪʠ ʨʝʩʫʨʩ ʜʣʷ ʜʘʥʦʛʦ ʩʝʨʚʽʩʫ, ʱʦ ʨʷʪʫʻ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʚʝʣʠʢʦʾ 
ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ, ʘʙʦ ʩʠʩʪʝʤʥʠʭ ʘʥʦʤʘʣʽʡ. ʊʘʢʦʞ ALB ʤʘʻ ʚʠʩʦʢʫ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʽ 
ʥʘʜʽʡʥʽ ʧʨʦʪʦʢʦʣʠ ʬʽʣʴʪʨʘʮʽʾ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʟʘʧʦʙʽʛʪʠ ʧʝʨʝʥʘʩʠʯʝʥʥʶ ʩʝʨʚʽʩʽʚ ʪʨʘʬʽʢʦʤ. 
ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ AWS EFS ʚ ʷʢʦʩʪʽ ʤʘʫʥʪ ʧʦʽʥʪʫ ʜʣʷ ʩʠʩʪʝʤʠ, ʤʠ ʟʘʧʦʙʽʛʘʻʤʦ 

ʧʝʨʝʜʯʘʩʥʦʤʫ ʟʘʢʽʥʯʝʥʥʶ ʤʽʩʮʷ ʥʘ ʜʠʩʢʫ, ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʮʝ ʜʦʜʘʻ ʙʽʣʴʰʝ ʥʘʜʽʡʥʦʩʪʽ. 
ʆʩʪʘʥʥʽʤ ʝʣʝʤʝʥʪʦʤ ʥʘʜʽʡʥʦʩʪʽ ʻ serverless RDS Cluster, ʷʢʠʡ ʬʘʢʪʠʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ 
ʩʪʽʣʴʢʠ ʨʝʩʫʨʩʽʚ, ʩʢʽʣʴʢʠ ʡʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚ ʜʘʥʠʡ ʯʘʩ, ʪʦʙʪʦ ʚ ʧʽʢʦʚʽ ʯʘʩʠ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʚʽʥ ʟʜʘʪʝʥ ʩʢʝʡʣʠʪʠʩʴ ʜʦ ʨʦʟʤʽʨʽʚ ʢʦʤʬʦʨʪʥʠʭ ʜʣʷ ʨʦʙʦʪʠ ʟ ʙʘʟʦʶ ʜʘʥʠʭ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʫ ʪʦʧʦʣʦʛʽʶ ʤʠ ʤʦʞʝʤʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʩʽ ʧʦʪʨʝʙʠ ʧʦʩʪʘʚʣʝʥʽ ʚ ʤʝʪʽ, 
ʧʨʦʪʝ ʪʘʢʦʞ ʤʦʞʥʘ ʜʦʜʘʪʠ ʱʝ ʥʠʟʢʫ ʤʦʜʫʣʽʚ ʪʘ ʩʝʨʚʽʩʽʚ ʷʢʽ ʟʨʦʙʣʷʪʴ ʩʝʨʚʽʩ ʱʝ 
ʙʝʟʧʝʯʥʽʰʠʤ ʪʘ ʰʚʠʜʰʠʤ ʫ ʨʦʙʦʪʽ, ʪʘʢʽ ʷʢ AWS Cloudfront(CDN), AWS WAF(firewall), 
AWS S3(ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʦʙôʻʢʪʽʚ). 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. docs.aws.amazon.com [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ñʆʬʽʮʽʡʥʠʡ ʨʝʩʫʨc 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʘʤʘʟʦʥ ʚʝʙ ʩʝʨʚʽʩʽʚò - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://aws.amazon.com/ 

2. registry.terraform.io [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ñʆʬʽʮʽʡʥʠʡ ʨʝʩʫʨc hashicorp 

company ʢʦʥʬʽʛʫʨʘʮʽʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʟʘʣʝʞʥʦʩʪʝʡ ʜʣʷ ʢʣʘʫʜ ʧʨʦʚʘʡʜʝʨʽʚò - ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://registry.terraform.io/providers/hashicorp/aws/latest 

3. locust.io [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ñʆʬʽʮʽʡʥʠʡ ʨʝʩʫʨc ʦʧʝʥʩʦʨʩ ʜʣʷ ʪʝʩʪʽʚ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʠʩʪʝʤò - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://docs.locust.io/en/stable/ 

4. docs.moodle.org [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ñʆʬʽʮʽʡʥʠʡ ʨʝʩʫʨc ʥʘʚʯʘʣʴʥʦʾ 

ʧʣʘʪʬʦʨʤʠ ʤʫʜʣò - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://docs.moodle.org/ 
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ʋɼʂ 004.42 
ʉʋʏɸʉʅɯ ʈɯʐɽʅʅʗ ʐɯ ɺ ɸɻʈʆʇʈʆʄʀʉʃʆɺʆʉʊɯ 

ʂʘʯʤʘʨʩʴʢʠʡ ʆ.ɯ. 
ʈʦʟʚʠʪʦʢ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʛʘʣʫʟʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʘʻ ʟʤʦʛʫ ʚʠʨʦʙʥʠʢʘʤ 

ʘʛʨʦʧʨʦʜʫʢʮʽʾ  ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʦʪʨʠʤʫʚʘʪʠ ʚʝʣʠʢʽ ʤʘʩʠʚʠ ʽʥʬʦʨʤʘʮʽʾ, 
ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʡ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʧʝʩʪʠʮʠʜʽʚ, ʽʨʠʛʘʮʽʾ, ʪʦʱʦ. ʊʘʢʦʞ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʰʝʥʴ 
ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʚʫʛʣʝʮʝʚʦʛʦ ʩʣʽʜʫ, ʱʦ ʻ ʧʝʨʝʚʘʛʦʶ ʧʨʠ ʚʠʭʦʜʽ ʥʘ 

ʻʚʨʦʧʝʡʩʴʢʽ ʨʠʥʢʠ ʟʙʫʪʫ. ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʥʦʚʽʪʥʽʤʠ ʨʦʟʨʦʙʢʘʤʠ  ʙʝʟʧʽʣʦʪʥʠʭ ʤʘʰʠʥ ʜʣʷ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ ʡ ʚʝʨʪʠʢʘʣʴʥʠʭ ʬʝʨʤ ʮʝ ʜʘʻ ʟʤʦʛʫ ʧʝʨʝʡʪʠ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʛʦ 
ʚʝʜʝʥʥʷ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʦ ʝʢʩʪʝʥʩʠʚʥʦʛʦ.

 

ʈʠʩ.1 ʇʽʜʭʦʜʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʩʪʽ 
ʈʽʰʝʥʥʷ ʚ ʰʪʫʯʥʦʤʫ ʽʥʪʝʣʝʢʪʽ ʜʦʧʦʤʘʛʘʶʪʴ ʧʨʦʚʦʜʠʪʠ ʜʽʘʛʥʦʩʪʠʢʫ ʚʦʜʠ ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʚ ʥʽʡ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʚʠʤʽʨʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ, ʢʠʩʣʦʪʥʦʩʪʽ, 

ʥʘʷʚʥʦʩʪʽ ʜʦʤʽʰʦʢ, ʧʦʤʫʪʥʽʥʥʷ ʡ ʟʘʛʘʣʴʥʦʛʦ ʥʽʪʨʦʛʝʥʫ - ʩʫʤʠ ʚʤʽʩʪʫ ʥʽʪʨʘʪ-ʥʽʪʨʦʛʝʥʫ, 
ʥʽʪʨʠʪ-ʥʽʪʨʦʛʝʥʫ, ʘʤʦʥʽʡ-ʥʽʪʨʦʛʝʥʫ ʡ ʦʨʛʘʥʽʯʥʦ ʟʚôʷʟʥʦʛʦ ʥʽʪʨʦʛʝʥʫ. ʅʽʪʨʘʪ-ʥʽʪʨʦʛʝʥ, 
ʘʤʦʥʽʡ-ʥʽʪʨʦʛʝʥ, ʟʘʛʘʣʴʥʠʡ ʬʦʩʬʦʨ, ʦʨʪʦʬʦʩʬʘʪʥʽ ʡ ʧʝʨʤʘʥʛʘʥʘʪʥʠʡ ʽʥʜʝʢʩʠ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ  ʟʘʛʘʣʴʥʠʭ, ʪʚʝʨʜʠʭ ʡ ʨʦʟʯʠʥʝʥʠʭ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ. ɸʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʽ ʧʦʢʘʟʘʚ, ʱʦ 
ʟʤʦʜʝʣʴʦʚʘʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ  ʙʫʣʠ ʙʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ ʩʪʫʧʝʥʶ ʢʠʩʣʦʪʥʦʩʪʽ. 

ɹʘʡʻʩʦʚʽ ʤʝʨʝʞʽ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʩʪʘʣʦʛʦ 
ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʨʝʛʽʦʥʽ ɸʧʫʣʽʷ, ɯʪʘʣʽʷ. ʋ ʜʦʣʠʥʽ ʉʘʥ-ʍʦʘʢʽʥ, 

ʂʘʣʽʬʦʨʥʽʷ, ʉʐɸ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ 
ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʰʢʽʜʥʠʢʘʤʠ ʙʘʚʦʚʥʠ, ʱʦ ʚʨʽʚʥʦʚʘʞʫʻ ʚʪʨʘʪʫ ʚʨʦʞʘʶ ʪʘ ʚʠʪʨʘʪʠ ʥʘ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʩʪʠʮʠʜʽʚ. ɺ ʜʘʥʠʭ ʚʠʧʘʜʢʘʭ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ 
ʨʽʰʝʥʴ ʄʘʨʢʦʚʘ. 

ʅʘʫʢʠ ʧʨʦ ʜʘʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʝʢʩʪʨeʤʘʣʴʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, 
ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʩʫʭʠ ʯʠ  ʧʦʚʝʥʝʡ ʥʘ ʟʝʤʣʷʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 
ʧʨʠʟʥʘʯʝʥʥʷ. 

ʑʝ ʦʜʥʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʪʝʭʥʽʢʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ï ʢʣʽʪʠʥʥʽ ʘʚʪʦʤʘʪʠ; 

ʮʶ ʪʝʭʥʦʣʦʛʽʶ ʙʫʣʦ ʩʧʝʮʽʘʣʴʥʦ ʟʘʩʪʦʩʦʚʘʥʦ ʱʦʙ ʜʦʩʣʽʜʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ ʡ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʨʘʻʢʪʦʨʽʡ ʟʨʦʩʪʘʥʥʷ ʤʽʩʪ ʪʘ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. ʂʨʽʤ 
ʪʦʛʦ, ʚ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʰʪʫʯʥʘ ʥʝʡʨʦʥʘ ʤʝʨʝʞʘ. ɯʥʰʽ ʜʦʩʣʽʜʞʝʥʥʷ 
ʤʘʣʠ ʥʘ ʤʝʪʽ ʚʠʟʥʘʯʠʪʠ ʟʤʽʥʠ ʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʽ ʚʥʘʩʣʽʜʦʢ ʨʦʟʰʠʨʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʝʢʦʣʦʛʽʯʥʠʭ ʢʘʪʘʩʪʨʦʬ ʽ ʫʨʷʜʦʚʦʾ ʧʦʣʽʪʠʢʠ ʱʦʜʦ ɺʝʨʭʥʴʦʾ ʅʘʨʤʘʜʠ ʚ ɯʥʜʽʾ. 
ʊʘʢʦʞ ʚʘʨʪʝ ʫʚʘʛʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʝ ʢʣʽʪʠʥʥʠʡ ʘʚʪʦʤʘʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʮʝʥʘʨʽʾʚ ʫ ʟʤʽʥʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʡʦʛʦ ʩʪʘʣʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 
ʎʟʷʩʽʥʽ ʧʨʦʚʽʥʮʽʾ ʏʞʝʮʟʷʥ ʫ ʂʠʪʘʾ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʢʣʽʪʠʥʥʠʡ ʘʚʪʦʤʘʪ ʻ ʢʦʨʠʩʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 
ʤʘʡʙʫʪʥʽʭ ʩʮʝʥʘʨʽʾʚ, ʧʦʚôʷʟʘʥʠʭ ʟʽ ʟʤʽʥʘʤʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʠʤʠ ʽʟ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ, ʪʘʢʠʤʠ ʷʢ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʚʦʜʥʽ ʨʝʩʫʨʩʠ, 
ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʚʧʣʠʚ 

ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 
ʐʠʨʦʢʦ ʚʞʠʚʘʥʠʤ ʻ  ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ˇʨʫʥʪʫ, ʪʘʢʠʭ ʷʢ : ʦʮʽʥʢʘ ʚʠʩʠʭʘʥʥʷ 
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ˇʨʫʥʪʫ, ʩʪʘʥʫ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʤʽʩʪ ʚʦʣʦʛʠ. ˆʨʫʥʪ ʻ ʥʝʦʜʥʦʨʽʜʥʠʤ ʧʨʠʨʦʜʥʠʤ ʨʝʩʫʨʩʦʤ, 
ʫ ʷʢʦʤʫ ʜʽʶʪʴ ʩʢʣʘʜʥʽ ʧʨʦʮʝʩʠ, ʪʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʰʪʫʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʘʻ 
ʟʤʦʛʫ ʩʬʦʨʤʫʚʘʪʠ ʤʦʜʝʣʴ ʟʘ ʧʝʚʥʠʤʠ ʤʝʪʨʠʢʘʤʠ. ɺʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ ʜʦʟʚʦʣʷʶʪʴ 
ʜʦʩʣʽʜʥʠʢʘʤ ʟʨʦʟʫʤʽʪʠ ʜʠʥʘʤʽʢʫ ʝʢʦʩʠʩʪʝʤ ʽ  ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ.  
ʊʦʯʥʘ ʦʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ  ˇʨʫʥʪʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ˇʨʫʥʪʘʤʠ. ʉʘʤʘ ʧʦ ʩʦʙʽ ʪʝʤʧʝʨʘʪʫʨʘ ˇʨʫʥʪʫ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʜʣʷ ʪʦʯʥʦʛʦ ʘʥʘʣʽʟʫ 
ʥʘʩʣʽʜʢʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʨʝʛʽʦʥʫ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. ʎʝ ʟʥʘʯʥʠʡ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʡ 

ʧʘʨʘʤʝʪʨ, ʱʦ ʢʦʥʪʨʦʣʶʻ ʚʟʘʻʤʦʜʽʶʯʽ ʧʨʦʮʝʩʠ ʤʽʞ ʟʝʤʣʝʶ ʪʘ ʘʪʤʦʩʬʝʨʦʶ. ʂʨʽʤ ʪʦʛʦ, 
ˇʨʫʥʪʦʚʘ ʚʦʣʦʛʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʤʽʥʣʠʚʦʩʪʽ ʚʨʦʞʘʡʥʦʩʪʽ.  

ʆʜʥʘʢ ʚʠʤʽʨʶʚʘʥʥʷ ˇʨʫʥʪʫ ʻ ʟʘʛʘʣʦʤ ʪʨʫʜʦʤʽʩʪʢʝ ʪʘ ʜʦʨʦʛʝ, ʪʦʤʫ ʥʝʜʦʨʦʛʝ ʪʘ 
ʥʘʜʽʡʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʪʦʯʥʦʾ ʦʮʽʥʢʠ ˇʨʫʥʪʫ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʇʝʨʰʝ ʜʦʩʣʽʜʞʝʥʥʷ 
ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʤʝʪʦʜ ʜʣʷ ʦʮʽʥʢʠ ʚʠʩʠʭʘʥʥʷ ˇʨʫʥʪʫ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 
ʧʣʘʥʫʚʘʥʥʷ. ʄʝʪʦʜ ʪʦʯʥʦ ʦʮʽʥʶʻ ʚʠʩʠʭʘʥʥʷ ˇʨʫʥʪʫ, ʟʘ ʜʘʥʠʤʠ ʧʨʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʡ 
ʦʧʘʜʠ ʚ ʨʝʛʽʦʥʽ, ʨʦʟʪʘʰʦʚʘʥʦʤʫ ʚ ʋʨʙʘʥʽ, ɯʣʣʽʥʦʡʩ, ʉʐɸ. ʄʝʪʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʙʫʣʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 
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ɹʫʟʥʠʢ ɭ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʫʟʴʤʽʥʩʴʢʘ ʆ.ɻ. 
ɺʩʪʫʧ. ɿʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʷ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʥʘʚʯʘʥʥʷ, ʷʢʝ ʙʫʣʦ 

ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʦʩʚʽʪʠ ʧʨʦʪʷʛʦʤ ʩʪʦʣʽʪʴ. ʊʨʘʜʠʮʽʡʥʦ ʜʣʷ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ 
ʽʥʬʦʨʤʘʮʽʾ ʩʪʫʜʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʘʢʽ ʤʝʪʦʜʠ, ʷʢ ʟʘʫʯʫʚʘʥʥʷ, ʧʦʚʪʦʨʝʥʥʷ ʪʘ 
ʤʥʝʤʦʪʝʭʥʽʢʫ[1]. ʇʨʦʪʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʮʽ ʤʝʪʦʜʠ ʯʘʩʪʦ ʥʝʝʬʝʢʪʠʚʥʽ ʚ 
ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ, ʽ ʩʪʫʜʝʥʪʠ ʟʘʙʫʚʘʶʪʴ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʪʦʛʦ, ʱʦ ʚʦʥʠ 

ʥʘʚʯʠʣʠʩʷ ʯʝʨʝʟ ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ [2]. 
 ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʽ ʢʦʛʥʽʪʠʚʥʦʾ ʥʘʫʢʠ ʟʤʦʛʣʠ ʚʽʜʢʨʠʪʠ ʝʬʝʢʪʠʚʥʽʰʠʡ ʤʝʪʦʜ 

ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʤʝʪʦʜʦʤ ʽʥʪʝʨʚʘʣʴʥʠʭ ʧʦʚʪʦʨʝʥʴ. ʄʝʪʦʜ ʟʘʩʥʦʚʘʥʠʡ 
ʥʘ ʽʜʝʾ, ʱʦ ʤʠ ʟ ʙʽʣʴʰʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʟʘʧʘʤôʷʪʘʻʤʦ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʱʦ ʟ ʯʘʩʦʤ 

ʧʝʨʝʛʣʷʜʘʪʠʤʝʤʦ ʾʾ ʯʝʨʝʟ ʚʩʝ ʙʽʣʴʰʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ. ɼʦʚʝʜʝʥʦ, ʱʦ ʤʝʪʦʜ ʽʥʪʝʨʚʘʣʴʥʠʭ 
ʧʦʚʪʦʨʝʥʴ ʻ ʝʬʝʢʪʠʚʥʠʤ ʫ ʧʦʢʨʘʱʝʥʥʽ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʧʘʤôʷʪʽ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʟʥʘʥʴ[3]. 

 
ʈʠʩ. 1 ʂʨʠʚʘ ʟʘʙʫʚʘʥʥʷ 

ʄʝʪʘ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʦʟʨʦʙʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʡʦʤʫ 
ʽʥʪʝʨʚʘʣʴʥʠʭ ʧʦʚʪʦʨʝʥʴ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʩʪʫʜʝʥʪʘʤ ʪʘ ʽʥʰʠʤ ʟʘʮʽʢʘʚʣʝʥʠʤ ʦʩʦʙʘʤ 

ʟʘʧʘʤôʷʪʦʚʫʚʘʪʠ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʝʬʝʢʪʠʚʥʽʰʝ, ʙʝʟ ʜʦʢʣʘʜʘʥʥʷ ʟʥʘʯʥʠʭ ʟʫʩʠʣʴ ʥʘ 
ʫʧʨʘʚʣʽʥʥʷ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʨʦʟʢʣʘʜʦʤ ʧʦʚʪʦʨʝʥʴ. 

 ɸʥʘʣʽʟ ʘʥʘʣʦʛʽʚ. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʨʦʝʢʪʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ 
ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʧʨʦʮʝʩʫ ʽʥʪʝʨʚʘʣʴʥʠʭ ʧʦʚʪʦʨʝʥʴ ʱʦʙ ʧʽʜʪʚʝʨʜʠʪʠ ʘʙʦ 

ʟʘʧʝʨʝʯʠʪʠ  ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʨʦʟʨʦʙʮʽ. ʅʠʞʯʝ ʧʨʠʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟ ʧʝʨʝʣʽʢʦʤ ʧʝʨʝʚʘʛ ʪʘ 
ʥʝʜʦʣʽʢʽʚ ʣʽʜʝʨʽʚ ʥʘ ʨʠʥʢʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ (ʪʘʙʣ. 1) ʘʢʪʫʘʣʽʟʦʚʘʥʦ ʨʦʟʨʦʙʢʫ 
ʚʣʘʩʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ʨʠʩ. 1). 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʢʦʥʢʫʨʝʥʪʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʨʠʥʢʫ ʥʝʤʘ ʧʨʦʜʫʢʪʫ, ʷʢʠʡ 
ʚ ʜʦʩʪʘʪʥʽʡ ʤʽʨʽ ʤʦʞʝ ʟʘʜʦʚʽʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʚʝʨʩʪʠ ʥʘʩʝʣʝʥʥʷ, ʷʢʘ ʥʝ ʛʦʪʦʚʘ ʚʠʪʨʘʯʘʪʠ 
ʙʘʛʘʪʦ ʯʘʩʫ ʪʘ ʢʦʰʪʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʝʨʝʚʘʛ ʽʥʪʝʨʚʘʣʴʥʦʛʦ ʧʦʚʪʦʨʝʥʥʷ. ʉʘʤʝ ʪʦʤʫ ʙʫʣʦ 
ʚʠʨʽʰʝʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʪʘʢʠʡ ʧʨʦʜʫʢʪ. 

ʌʫʥʢʮʽʦʥʘʣ. ʋ ʩʠʩʪʝʤʽ ʽʩʥʫʶʪʴ ʜʚʽ ʛʦʣʦʚʥʽ ʨʦʣʽ: ʩʪʫʜʝʥʪ ʪʘ ʢʦʥʪʝʥʪ-ʤʝʥʝʜʞʝʨ. 
ʆʩʥʦʚʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʢʦʞʥʦʾ ʟ ʨʦʣʝʡ ʥʘʚʝʜʝʥʠʡ ʥʘ ʜʽʘʛʨʘʤʽ ʧʨʝʮʝʜʝʥʪʽʚ (ʨʠʩ. 2). 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʪʫ ʙʫʣʦ ʦʙʨʘʥʦ ʬʦʨʤʘʪ ʚʝʙ-ʜʦʜʘʪʢʫ, ʯʝʨʝʟ ʡʦʛʦ ʧʦʰʠʨʝʥʽʩʪʴ, 
ʟʨʫʯʥʽʩʪʴ, ʧʨʦʩʪʦʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʥʠʟʴʢʽ ʚʠʤʦʛʠ ʜʦ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 
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ɺʝʙ-ʜʦʜʘʪʦʢ: HTML, CSS, JS, VueJS. ʉʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ ʜʦʜʘʪʢʫ: Java, Spring Boot, 
Spring JPA, Spring Security, Spring MVC. ɹʘʟʘ ʜʘʥʠʭ: MySql. 

ʊʘʙʣʠʮʷ 1. ʇʦʨʽʚʥʷʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ ʽʥʪʝʨʚʘʣʴʥʠʭ 
ʧʦʚʪʦʨʝʥʴ 

 

 

ʈʠʩ. 2 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ɺʠʩʥʦʚʦʢ. ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʚʩʽ ʰʘʥʩʠ ʥʘ ʚʠʢʦʥʘʥʥʷ ʩʚʦʻʾ ʛʦʣʦʚʥʦʾ ʤʝʪʠ: 
ʩʧʨʦʱʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʜʣʷ ʣʶʜʝʡ ʟ ʙʫʜʴ-ʷʢʦʾ ʚʝʨʩʪʚʠ ʥʘʩʝʣʝʥʥʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Matthijssen SJMA, van Schie K, van den Hout MA. The Effect of modality 

specific interference on working memory in recalling aversive auditory and visual memories 
[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://www.tandfonline.com/doi/full/10.1080/02699931.2018.1547271 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 
17.04.2020). 

2. Learning Styles: Concepts and Evidence [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] 
ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://journals.sagepub.com/doi/full /10.1111/j.1539-6053.2009.01038.x 
(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 17.04.2020). 

3. Spaced Repetition Promotes Efficient and Effective Learning [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://journals.sagepub.com/doi/full/10.1177/2372732215624708 
(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 17.04.2020).  

ˉ ʅʘʟʚʘ 

(ʘʜʨʝʩʘ) 

ʊʠʧ 

ʧʨʦʜʫʢʪʫ 

ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

2 Quizlet 
quizlet.com 

ɺʝʙ-ʜʦʜʘʪʦʢ, 
ʤʦʙʽʣʴʥʠʡ 
ʜʦʜʘʪʦʢ 

ɿʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ, 
ʙʘʛʘʪʦ ʛʦʪʦʚʠʭ ʢʘʨʪʦʢ, ̒  
ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ 

ʆʙʤʝʞʝʥʥʷ ʥʘ ʢʽʣʴʢʽʩʪʴ 
ʩʪʚʦʨʝʥʠʭ ʢʘʨʪʦʢ ʚ 
ʙʝʟʢʦʰʪʦʚʥʦʤʫ ʚʘʨʽʘʥʪʽ 

3 Memrise 

memrise.com 

ɺʝʙ-ʜʦʜʘʪʦʢ ɿʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʤʫʣʴʪʠʤʝʜʽʘ ʧʨʠ 
ʩʪʚʦʨʝʥʥʽ ʢʘʨʪʦʢ 

ʆʙʤʝʞʝʥʥʷ ʥʘ ʢʽʣʴʢʽʩʪʴ 

ʩʪʚʦʨʝʥʠʭ ʢʘʨʪʦʢ ʪʘ 
ʬʫʥʢʮʽʦʥʘʣ ʚ 
ʙʝʟʢʦʰʪʦʚʥʦʤʫ ʚʘʨʽʘʥʪʽ 

https://www.tandfonline.com/doi/full/10.1080/02699931.2018.1547271
https://journals.sagepub.com/doi/full/10.1111/j.1539-6053.2009.01038.x
https://journals.sagepub.com/doi/full/10.1177/2372732215624708
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ʋɼʂ 004.42 
ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʆɹʃɯʂʋ ʃɯʂɸʈʉʔʂʀʍ ʇʈɽʇɸʈɸʊɯɺ  

ʉʢʦʨʠʢ ʄ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ. 
ʆʙʣʽʢ ð ʩʢʣʘʜʦʚʘ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʡ ʦʙôʻʢʪʘʤʠ, ʮʝ ʬʽʢʩʘʮʽʷ ʾʭ 

ʩʪʘʥʫ ʪʘ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʙʦʨʫ ʡ ʥʘʢʦʧʠʯʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʝʢʦʥʦʤʽʯʥʽ ʦʙôʻʢʪʠ ʡ 
ʧʨʦʮʝʩʠ, ʾʭ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʦʙʣʽʢʦʚʠʭ ʚʽʜʦʤʦʩʪʷʭ. ɼʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʽʟʥʦʙʽʯʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʦʙʭʽʜʥʦʾ 
ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʨʠ ʚʠʜʠ ʦʙʣʽʢʫ: ʦʧʝʨʘʪʠʚʥʠʡ, 

ʙʫʭʛʘʣʪʝʨʩʴʢʠʡ, ʩʪʘʪʠʩʪʠʯʥʠʡ. ʂʦʞʝʥ ʽʟ ʥʠʭ ʤʘʻ ʩʚʦʾ ʟʘʚʜʘʥʥʷ, ʦʙôʻʢʪʠ, ʩʧʦʩʦʙʠ ʦʙʨʦʙʢʠ 
ʽʥʬʦʨʤʘʮʽʡ ʽ ʚʠʢʦʥʫʻ ʩʚʦʶ ʬʫʥʢʮʽʶ[1]. ʈʦʟʨʦʙʣʶʚʘʥʘ ʩʠʩʪʝʤʘ ʦʙʣʽʢʫ ʣʽʢʘʨʩʴʢʠʭ 
ʧʨʝʧʘʨʘʪʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʙʣʽʢʫ, ʷʢʠʡ ʩʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʥʘ ʟʘʛʘʣʴʥʦʤʫ 
ʦʙʣʽʢʫ ʦʩʥʦʚʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʘʧʪʝʢ. 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʫ ʽʩʥʫʶʯʠʭ ʩʴʦʛʦʜʥʽ 
ʩʠʩʪʝʤʘʭ ʦʙʣʽʢʫ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʪʘʢʠʭ ʷʢ ç1ʉè, çʇʘʨʫʩ 
ʇʽʜʧʨʠʻʤʩʪʚʦè, çʇʘʨʘʮʝʣʴʩè, ʥʘʷʚʥʠʡ ʨʷʜ ʩʫʪʪʻʚʠʭ ʧʨʦʙʣʝʤ. 

ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ ʧʨʦʙʣʝʤʘ 

ʫʥʽʬʽʢʘʮʽʾ. ɺʦʥʘ ʧʦʣʷʛʘʻ ʫ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʪʘ ʥʝʧʦʩʪʽʡʥʦʩʪʽ ʬʦʨʤʘʪʽʚ ʟʙʝʨʝʞʝʥʥʷ ʪʘ 
ʧʝʨʝʩʠʣʘʥʥʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʷʢ ʧʨʘʮʽʚʥʠʢʘʤʠ ʘʧʪʝʢ, ʪʘʢ ʽ ʧʨʘʮʽʚʥʠʢʘʤʠ ʩʬʝʨʠ 
ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ï ʜʠʩʪʨʠʙôʶʪʦʨʘʤʠ ʪʘ ʧʨʘʮʽʚʥʠʢʘʤʠ ʩʢʣʘʜʽʚ. 

ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʘʮʽʚʥʠʢʠ ʘʧʪʝʢ, ʩʪʚʦʨʶʶʯʠ ʟʘʤʦʚʣʝʥʥʷ ʥʘ 

ʧʦʩʪʘʚʢʫ ʧʨʝʧʘʨʘʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ, ʱʦ ʚʽʜʤʽʥʥʽ ʚʽʜ 
ʪʠʭ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʤʧʘʥʽʷʤʠ ï ʜʠʩʪʨʠʙôʶʪʦʨʘʤʠ.  ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʠʚʝʜʝʥʥʷ ʥʘʜʽʩʣʘʥʠʭ ʟʘʤʦʚʣʝʥʴ ʜʦ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʧʨʠʡʥʷʪʥʦʛʦ ʬʦʨʤʘʪʫ, 
ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʙʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. ʇʨʠʚʝʜʝʥʥʷ ʜʦ ʫʥʽʬʽʢʦʚʘʥʦʾ 

ʬʦʨʤʠ ʥʘʜʽʩʣʘʥʠʭ ʟʘʤʦʚʣʝʥʴ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʯʘʩʫ ʥʘ ʦʧʨʘʮʶʚʘʥʥʷ.  
ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʤʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʫʧʨʘʚʣʷʶʯʦʾ ʩʠʩʪʝʤʠ, 

ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʩʧʨʦʩʪʠʪʠ ʪʘ ʧʨʠʰʚʠʜʰʠʪʠ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ 
ʟʘʤʦʚʣʝʥʴ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʚʽʜ ʘʧʪʝʢ.  

ʆʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʻ ʤʝʜʠʯʥʠʡ ʧʨʝʧʘʨʘʪ, ʷʢʠʡ ʙʫʜʝ 
ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠʩʷ ʥʘ ʫʤʦʚʥʦʤʫ ʤʘʨʰʨʫʪʽ, ʷʢʠʡ ʧʦʯʠʥʘʻʪʴʩʷ ʥʘ ʩʢʣʘʜʽ ʚʠʨʦʙʥʠʢʘ 
ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. ʅʘ ʮʴʦʤʫ ʩʢʣʘʜʽ ʤʠ ʚʽʜʩʣʽʜʢʦʚʫʻʤʦ ʥʘ ʷʢʦʤʫ ʤʽʩʮʽ ʪʘ ʫ ʷʢʽʡ ʢʽʣʴʢʦʩʪʽ 
ʟʘʟʥʘʯʝʥʠʡ ʧʨʝʧʘʨʘʪ ʟʙʝʨʽʛʘʻʪʴʩʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʢʣʽʻʥʪ ʘʧʪʝʢʘ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʦʚʠʪʠ 

ʮʝʡ ʧʨʝʧʘʨʘʪ ʯʝʨʝʟ ʟʘʤʦʚʣʝʥʥʷ. ʂʦʣʠ ʮʝʡ ʧʨʝʧʘʨʘʪ ʙʫʜʝ ʦʙʨʘʥʦ ʫ ʪʘʢʝ ʟʘʤʦʚʣʝʥʥʷ ʚʦʥʦ 
ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʝ ʜʠʩʪʨʠʙôʶʪʦʨʦʤ ʪʘ ʷʢʱʦ ʙʫʜʝ ʧʨʠʡʥʷʪʝ, ʟʘʟʥʘʯʝʥʠʡ ʧʨʝʧʘʨʘʪ 
ʚʽʜʧʨʘʚʠʪʴʩʷ ʟʽ ʩʢʣʘʜʫ ʫ ʚʽʜʧʦʚʽʜʥʫ ʘʧʪʝʢʫ. ʇʽʜ ʯʘʩ ʫʩʴʦʛʦ ʟʘʟʥʘʯʝʥʦʛʦ ʰʣʷʭʫ ʫ ʢʦʞʥʦʛʦ 
ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʜʝ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʛʣʷʜʘʪʠ ʩʪʘʪʫʩ ʫ ʷʢʦʤʫ ʧʝʨʝʙʫʚʘʻ ʧʨʠʟʥʘʯʝʥʝ 

ʟʘʤʦʚʣʝʥʥʷ, ʜʦʩʪʘʚʢʘ ʯʠ ʧʨʝʧʘʨʘʪ.        
 ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʚʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʧʨʘʮʽʚʥʠʢʠ ʽʟ ʨʦʟʰʠʨʝʥʠʤ 
ʜʦʩʪʫʧʦʤ ʤʘʪʠʤʫʪʴ ʟʤʦʛʫ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʪʘʢʽ ʚʘʞʣʠʚʽ ʧʘʨʘʤʝʪʨʠ ʷʢ ʩʝʟʦʥʥʽʩʪʴ 
ʧʨʦʜʘʞʽʚ ʯʠ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʅʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽ 

ʟʤʦʞʫʪʴ ʚʠʨʽʰʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʧʨʦʜʘʞʽʚ ʚʠʟʥʘʯʝʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʘʙʦ ʟʙʽʣʴʰʠʪʠ 
ʢʦʥʪʨʦʣʴ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ. 

ɺʠʭʦʜʷʯʠ ʽʟ ʚʠʱʝ ʟʘʟʥʘʯʝʥʦʛʦ, ʘ ʪʘʢʦʞ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ 
ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʦʙʫʜʦʚʠ ʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ, ʩʪʚʦʨʝʥʘ ʧʦʧʝʨʝʜʥʷ ʤʦʜʝʣʴ ʙʘʟʠ 

ʜʘʥʠʭ, ʷʢʘ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ.1.  
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çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʈʠʩ. 1 ʄʦʜʝʣʴ ʩʫʪʥʽʩʪʴ-ʟʚôʷʟʦʢ 
ʗʢ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʽʟ ʨʠʩʫʥʢʫ, ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʷʪʠ ʩʦʙʦʶ 

ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ ʩʫʪʥʦʩʪʽ çDrugè, ʦʙʣʽʢ ʾʭ ʢʽʣʴʢʦʩʪʽ ʪʘ ʬʽʟʠʯʥʦʛʦ ʤʽʩʮʷ 
ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʩʫʪʥʦʩʪʽ çDrug_Placeè ʷʢʝ ʙʫʜʝ ʥʘʣʝʞʘʪʠ ʩʫʪʥʦʩʪʽ ʩʢʣʘʜʫ çWarehouseè. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʫʪʥʦʩʪʝʡ ʜʦʩʪʘʚʦʢ çDeliveryè, ʟʘʤʦʚʣʝʥʴ çOrderè, ʩʧʠʩʢʽʚ ʧʨʝʧʘʨʘʪʽʚ 
çDrugListè ʪʘ ʚʣʘʩʥʝ ʘʧʪʝʢ çPharmacyè ʙʫʜʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʟʘʛʘʣʴʥʘ ʚʟʘʻʤʦʜʽʷ ʚʠʱʝ 
ʟʘʟʥʘʯʝʥʠʭ ʪʨʴʦʭ ʚʽʜʜʽʣʽʚ, ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʧʝʨʝʘʜʨʝʩʘʮʽʾ ʾʭ 
ʤʽʞ ʮʠʤʠ ʚʽʜʜʽʣʘʤʠ. 

ɹʘʟʘ ʜʘʥʠʭ ʜʣʷ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʥʦ ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʘʨʭʽʪʝʢʪʫʨʽ 
ʢʣʽʻʥʪ-ʩʝʨʚʝʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʣʷʮʽʡʥʦʾ ʉʋɹɼ SQL Server, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʪʨʠʤʫʚʘʪʠ 
ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʦʜʥʦʯʘʩʥʠʭ ʟôʻʜʥʘʥʴ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

ɼʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʪʴʩʷ ʤʦʚʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ C# ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʙʽʙʣʽʦʪʝʢʦʶ WinForms. C# ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʢʣʘʜʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʪʘ ʣʦʛʽʢʠ ʜʦʜʘʪʢʽʚ. 
WinForms ʻ ʯʘʩʪʠʥʦʶ ʩʝʨʝʜʦʚʠʱʘ ʙʽʙʣʽʦʪʝʢ .NET Framework, ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʥʘʤ ʙʫʜʝ 
ʟʘʙʝʟʧʝʯʝʥʦ ʜʦʩʪʫʧ ʜʦ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʙʽʙʣʽʦʪʝʢ ʽ ʩʪʘʥʜʘʨʪʥʠʭ ʢʣʘʩʽʚ, ʱʦ ʟʨʦʙʠʪʴ 

ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʠʡ ʚʠʙʽʨ ʜʦʟʚʦʣʠʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʦʟʨʦʙʢʠ, ʪʘʢʽ ʷʢ Visual Studio, ʱʦ 
ʩʧʨʦʱʫʶʪʴ ʽ ʧʦʢʨʘʱʫʶʪʴ ʨʦʙʦʪʫ ʟ ʤʦʚʦʶ C# ʪʘ ʙʽʙʣʽʦʪʝʢʦʶ WinForms. 

ʆʪʞʝ, ʨʦʟʨʦʙʢʘ ʪʘʢʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʯʘʩ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʚʽʜʧʨʘʚʣʝʥʽ ʟʘʤʦʚʣʝʥʥʷ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʙʽʣʴʰʠʪʠ ʰʚʠʜʢʽʩʪʴ ʜʦʩʪʘʚʦʢ, 
ʧʽʜʚʠʱʠʚʰʠ ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʷʢ ʨʦʙʦʪʠ ʜʠʩʪʨʠʙôʶʪʦʨʽʚ ʪʘʢ ʽ ʧʨʘʮʽʚʥʠʢʽʚ ʘʧʪʝʢ 
ʪʘ ʩʢʣʘʜʽʚ.    

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. pharmencyclopedia.com.ua [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] çʌʘʨʤʘʮʝʚʪʠʯʥʘ 

ʝʥʮʠʢʣʦʧʝʜʽʷ ʆɹʃɯʂè ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.pharmencyclopedia.com.ua/article/3099/oblik 
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ʋɼʂ 004.42 
ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʂʆʄʇ'ʖʊɽʈʅʆɰ ɸʈʂɸɼʅʆɰ ɻʆʅʆʏʅʆɰ ɻʈʀ 

ʄʘʮʝʥʞʠʢ ʗ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ. 
ʂʦʤʧ'ʶʪʝʨʥʘ ʛʨʘ ï ʚʟʘʻʤʦʜʽʷ ʣʶʜʠʥʠ (ʛʨʫʧʠ ʣʶʜʝʡ) ʟ ʢʦʤʧôʶʪʝʨʦʤ ʘʙʦ ʜʝʢʽʣʴʢʦʭ 

ʣʶʜʝʡ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ ʜʣʷ ʨʦʟʚʘʛ, ʥʘʚʯʘʥʥʷ ʯʠ ʪʨʝʥʫʚʘʥʥʷ. ʇʽʜ ʯʘʩ 
ʚʠʢʦʥʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʩʪʚʦʨʶʻʪʴʩʷ ʽʤʽʪʘʮʽʷ 
ʧʨʷʤʦʾ ʚʟʘʻʤʦʜʽʾ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ ʤʽʞ ʧʝʨʩʦʥʘʞʘʤʠ ʪʘ ʢʦʨʠʩʪʫʚʘʯʝʤ (ʘʙʦ ʛʨʫʧʦʶ 
ʢʦʨʠʩʪʫʚʘʯʽʚ) ʟʘ ʧʝʚʥʠʤ ʘʣʛʦʨʠʪʤʦʤ [1]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʢʦʤʧôʶʪʝʨʥʽ ʽʛʨʠ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ 
ʨʦʟʚʘʞʘʣʴʥʠʭ ʜʽʷʣʴʥʦʩʪʝʡ ʫ ʩʚʽʪʽ. ɯʛʨʦʚʘ ʽʥʜʫʩʪʨʽʷ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʧʨʦʧʦʥʫʻ 
ʛʨʘʚʮʷʤ ʚʩʝ ʙʽʣʴʰʝ ʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. ɸʨʢʘʜʥʽ ʽʛʨʠ ʟʘʡʤʘʶʪʴ ʦʜʥʝ ʟ ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ 
ʩʝʨʝʜ ʞʘʥʨʽʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʘ ʤʦʙʽʣʴʥʠʭ ʽʛʦʨ. ʎʽ ʽʛʨʠ ʟʘʣʫʯʘʶʪʴ ʜʦ ʩʝʙʝ ʤʽʣʴʡʦʥʠ 

ʛʨʘʚʮʽʚ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʧʨʦʩʪʦʪʽ ʪʘ ʟʤʘʛʘʣʴʥʠʤ ʝʣʝʤʝʥʪʘʤ.  
ʈʦʟʨʦʙʢʘ ʥʦʚʠʭ ʘʨʢʘʜʥʠʭ ʽʛʦʨ ʜʣʷ ʢʦʤʧ'ʶʪʝʨʽʚ ʻ ʘʢʪʫʘʣʴʥʦʶ ʚ ʥʘʰ ʯʘʩ, ʪʘʢ ʷʢ 

ʛʨʘʚʮʷʤ ʧʦʪʨʽʙʥʦ ʱʦʩʴ ʥʦʚʝ, ʱʦ ʤʦʞʝ ʢʠʥʫʪʠ ʚʠʢʣʠʢ, ʽ ʙʫʜʝ ʚʝʩʝʣʠʤ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ 
ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʶʚʘʪʠ ʚʝʣʠʯʝʟʥʽ ʽ ʦʙôʻʤʥʽ ʽʛʨʠ, ʧʨʦʪʝ ʜʫʞʝ 

ʯʘʩʪʦ ʪʘʢʽ ʽʛʨʠ ʧʨʦʧʦʥʫʶʪʴ ʤʘʣʦ ʛʝʡʤʧʣʝʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʪʦʤʫ ʥʘ ʧʨʦʪʠʚʘʛʫ ʾʤ 
ʚʠʩʪʫʧʘʶʪʴ ʘʨʢʘʜʠ. ʊʘʢʽ ʽʛʨʠ ʧʨʦʩʪʽ ʚ ʦʩʚʦʻʥʽ, ʘʣʝ ʩʢʣʘʜʥʽ ʚ ʧʦʢʨʘʱʝʥʽ ʩʚʦʛʦ ʚʤʽʥʥʷ ʚ 
ʥʠʭ ʛʨʘʪʠ, ʮʝ ʽʛʨʠ ʷʢʽ ʙʽʣʴʰ ʚʩʴʦʛʦ ʥʝ ʟʘʭʦʧʣʷʪʴ ʛʨʘʚʮʽʚ ʩʚʦʻʶ ʤʦʥʫʤʝʥʪʘʣʴʥʽʩʪʶ ʯʠ 
ʩʶʞʝʪʦʤ, ʧʨʦʪʝ ʚʦʥʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʛʨʘʚʮʝʚʽ ʟʨʦʙʠʪʠ ʱʦʩʴ ʚ ʛʨʽ ʽ ʤʘʡʞʝ ʤʠʪʪʻʚʦ 

ʦʪʨʠʤʘʪʠ ʚʽʜʛʫʢ. ɼʫʞʝ ʯʘʩʪʦ ʘʨʢʘʜʥʽ ʽʛʨʠ ʩʪʚʦʨʶʶʪʴʩʷ ʚ 2D ʘʙʦ 3D ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 
ʽʛʨʦʚʠʭ ʨʫʰʽʷʭ. 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʽʩʥʫʻ ʙʘʛʘʪʦ ʽʛʨʦʚʠʭ ʨʫʰʽʾʚ, ʩʝʨʝʜ ʷʢʠʭ ʻ ʮʽʣʢʦʤ 
ʙʝʟʢʦʰʪʦʚʥʽ(Godot), ʙʝʟʢʦʰʪʦʚʥʽ ʧʦʢʠ ʥʝ ʙʫʜʝ ʜʦʩʷʛʥʫʪʦ ʧʝʚʥʠʡ ʨʽʚʝʥʴ ʜʦʭʦʜʫ(Unity, 

Unreal Engine). ɯʟ ʜʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʙʫʣʦ ʦʙʨʘʥʦ Unity. ɼʘʥʠʡ ʽʛʨʦʚʠʡ ʨʫʰʽʡ ʜʦʟʚʦʣʷʻ 
ʝʬʝʢʪʠʚʥʦ ʩʪʚʦʨʶʚʘʪʠ ʷʢ 2D, ʪʘʢ ʽ 3D ʽʛʨʠ. ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʝʨʝʚʘʛ Unity ʧʨʠ ʨʦʟʨʦʙʮʽ 
2D ʛʨʠ ʻ ʪʝ, ʱʦ ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʛʝʡʤʧʣʝʡʥʠʭ ʤʝʭʘʥʽʢ, 
ʚʢʣʶʯʘʶʯʠ ʜʠʥʘʤʽʯʥʽ ʝʬʝʢʪʠ, ʨʫʭ ʪʘ ʢʦʣʽʟʽʾ ʦʙ'ʻʢʪʽʚ.  

ɹʽʙʣʽʦʪʝʢʘ Unity ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ 
ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʨʦʟʨʦʙʣʷʪʠ 2D ʛʨʫ. Unity ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʻ ʨʽʟʥʽ 
ʬʦʨʤʘʪʠ ʛʨʘʬʽʢʠ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʪʠʣʽ ʛʨʘʬʽʯʥʦʛʦ 
ʜʠʟʘʡʥʫ, ʚʢʣʶʯʘʶʯʠ ʧʽʢʩʝʣʴ-ʘʨʪ ʪʘ ʚʝʢʪʦʨʥʫ ʛʨʘʬʽʢʫ. ʎʝ ʜʘʻ ʨʦʟʨʦʙʥʠʢʘʤ ʛʥʫʯʢʽʩʪʴ ʫ 

ʚʠʙʦʨʽ ʩʪʠʣʶ ʛʨʘʬʽʢʠ ʜʣʷ ʾʭʥʴʦʾ 2D ʛʨʠ.   
ʃʦʛʽʢʘ ʙʦʪʽʚ ʚ ʛʨʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʽʜʫʚʘʥʥʷʤ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤ ʪʦʯʢʘʤ ʤʘʨʰʨʫʪʽʚ, 

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʝʟʢʦʰʪʦʚʥʦʾ ʚʝʨʩʽʾ ʧʘʢʝʪʫ ʜʣʷ ʧʦʰʫʢʫ ʰʣʷʭʫ ʟʘ ʘʣʛʦʨʠʪʤʦʤ ɸ*. 
ɼʘʥʠʡ ʧʘʢʝʪ ʙʫʜʫʻ ʩʽʪʢʫ ʥʘ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʙʣʦʢʽʚ. ɹʣʦʢʠ ʚ ʜʘʥʽʡ ʩʽʪʮʽ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ 

ʧʨʦʭʽʜʥʠʤʠ ʪʘʢ ʽ ʥʝ ʧʨʦʭʽʜʥʠʤʠ, ʚ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʧʨʦʭʦʜʠʤʦʩʪʽ ʮʠʭ ʙʣʦʢʽʚ, ʩʫʪʥʽʩʪʴ 
ʧʦʰʫʢʫ ʰʣʷʭʫ ʙʫʜʝ ʙʫʜʫʚʘʪʠ ʰʣʷʭ ʤʽʞ ʢʦʞʥʠʤ ʥʘʩʪʫʧʥʠʤ ʙʣʦʢʦʤ ʧʦʢʠ ʥʝ ʜʽʡʜʝ ʜʦ 
ʢʽʥʮʝʚʦʾ ʪʦʯʢʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʥʘʡʜʝʥʠʡ ʰʣʷʭ, ʘ ʪʘʢʦʞ ʣʦʛʽʢʫ ʘʚʪʦ, ʙʦʪ ʨʫʭʘʻʪʴʩʷ ʜʦ 
ʪʦʯʢʠ, ʧʦʢʠ ʥʝ ʟʘʚʝʨʰʠʪʴ ʧʦʚʥʽʩʪʶ ʚʝʩʴ ʰʣʷʭ, ʷʢʠʡ ʚʝʜʝ ʜʦ ʬʽʥʽʰʥʦʾ ʧʨʷʤʦʾ. 

ʆʢʨʝʤʦ ʥʘʧʠʩʘʥʘ ʣʦʛʽʢʘ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ, ʷʢʝ ʤʽʩʮʝ ʚ ʥʝʟʘʚʝʨʰʝʥʽʡ ʛʦʥʮʽ ʟʘʡʤʘʻ 
ʛʨʘʚʝʮʴ ʪʘ ʙʦʪʠ. ɺʦʥʘ ʨʦʟʨʘʭʦʚʫʻ ʜʠʩʪʘʥʮʽʶ, ʷʢʘ ʟʘʣʠʰʠʣʘʩʴ ʛʨʘʚʮʝʚʽ ʯʠ ʙʦʪʫ ʜʦ ʬʽʥʽʰʫ 
ʽ ʥʘ ʦʩʥʦʚʽ ʜʠʩʪʘʥʮʽʡ ʚʩʽʭ ʛʨʘʚʮʽʚ ʥʘʜʘʻ ʾʤ ʤʽʩʮʝ, ʷʢʝ ʚʦʥʠ ʟʘʡʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʽʥʽʰʫ 
ʪʘ ʜʦ ʽʥʰʠʭ ʛʨʘʚʮʽʚ. 

ʈʽʚʥʽ ʚ ʛʨʽ ʟʘʚʝʨʰʫʶʪʴʩʷ ʘʙʦ ʧʨʠ ʬʽʥʽʰʫʚʘʥʽ ʛʨʘʚʮʷ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʤʽʩʮʝ ʷʢʝ ʚʽʥ 
ʟʘʡʥʷʚ, ʘʙʦ ʞ ʫ ʚʠʧʘʜʢʫ ʷʢʱʦ ʛʨʘʚʝʮʴ ʟʘʭʦʯʝ ʧʨʠʧʠʥʠʪʠ ʛʨʫ ʪʦ ʤʦʞʝ ʩʘʤʦʩʪʽʡʥʦ ʚʠʡʪʠ ʚ 
ʤʝʥʶ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ. ʇʨʠ ʟʘʚʝʨʰʝʥʽ ʨʽʚʥʷ, ʚʽʜʧʦʚʽʜʥʦ ʤʽʩʮʶ ʷʢʝ ʟʘʥʷʚ ʛʨʘʚʝʮʴ, 
ʧʨʠʩʫʜʞʫʻʪʴʩʷ ʢʫʙʦʢ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʤʽʩʮʷ. ɿʘʡʥʷʪʽ ʤʽʩʮʷ ʚ ʨʽʚʥʷʭ, ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ 

ʬʘʡʣ. 
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ɼʣʷ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ ʛʨʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʪʘʢʠʡ ʟʘʜʥʽʡ ʬʦʥ ʷʢ ʦʢʨʝʤʠʡ ʥʝʚʝʣʠʯʢʠʡ 
ʟʘʢʽʣʴʮʴʦʚʘʥʠʡ ʨʽʚʝʥʴ ʚ ʷʢʦʤʫ ʙʦʪʠ ʟʤʘʛʘʶʪʴʩʷ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʱʦ ʚʞʝ ʧʦʢʘʟʫʻ ʙʘʟʦʚʠʡ 
ʛʝʡʤʧʣʝʡ ʛʨʠ ʜʣʷ ʛʨʘʚʮʷ ʷʢʠʡ ʟʘʡʰʦʚ ʚ ʛʨʫ ʚʧʝʨʰʝ. 

ɻʨʘʬʽʢʫ ʜʣʷ ʛʨʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʚ ʩʪʠʣʽ ʧʽʢʩʝʣʴ-ʘʨʪ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʬʽʣʴʥʦʾ ʜʣʷ 

ʧʽʢʩʝʣʴ-ʘʨʪʫ ʧʨʦʛʨʘʤʠ Aseprite, ʱʦ ʜʦʟʚʦʣʠʣʦ ʰʚʠʜʢʦ ʩʪʚʦʨʠʪʠ ʥʝʦʙʭʽʜʥʽ 2D ʤʦʜʝʣʽ 
ʘʚʪʦʤʦʙʽʣʝʡ, ʦʪʦʯʝʥʥʷ ʪʘ ʽʥʪʝʨʬʝʡʩʫ.  

ʉʘʤ ʪʝʨʤʽʥ "ʧʽʢʩʝʣʴʥʘ ʛʨʘʬʽʢʘ" ʦʟʥʘʯʘʻ ʬʦʨʤʫ ʮʠʬʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʩʪʚʦʨʝʥʦʛʦ 
ʥʘ ʢʦʤʧ'ʶʪʝʨʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʘʩʪʨʦʚʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ, ʜʝ ʟʦʙʨʘʞʝʥʥʷ 

ʨʝʜʘʛʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʧʽʢʩʝʣʽʚ (ʪʦʯʦʢ), ʘ ʜʦʟʚʽʣ ʟʦʙʨʘʞʝʥʥʷ ʥʘʩʪʽʣʴʢʠ ʤʘʣʦ, ʱʦ ʦʢʨʝʤʽ 
ʧʽʢʩʝʣʽ ʯʽʪʢʦ ʚʠʜʥʽ [2]. 

ʄʫʟʠʯʥʠʡ ʩʪʠʣʴ ʛʨʠ ʙʝʨʝ ʟʘ ʦʩʥʦʚʫ ʤʫʟʠʢʫ ʘʨʢʘʜʥʠʭ ʽʛʦʨ ʯʘʩʽʚ ʧʨʠʩʪʘʚʦʢ (NES, 
SNES) ʪʘ ʽʛʨʦʚʠʭ ʘʚʪʦʤʘʪʽʚ, ʱʦ ʩʪʚʦʨʶʻ ʥʦʩʪʘʣʴʛʽʯʥʫ ʘʪʤʦʩʬʝʨʫ ʪʘ ʥʘʩʪʨʽʡ ʛʨʠ. ʄʫʟʠʢʘ 

ʜʣʷ ʛʨʠ ʚʟʷʪʘ ʫ ʘʚʪʦʨʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʤʫʟʠʢʫ ʚ ʞʘʥʨʽ 8bit ʪʘ ʷʢʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʚʽʜ 
ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʘʚ ʥʘ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʊʘʢʦʞ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʽʛʦʨ ʻ ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʛʨʝʩʫ ʛʨʘʚʮʷ. ɺ ʜʘʥʽʡ ʛʨʽ 
ʟʙʝʨʝʞʝʥʥʷ ʧʦʪʨʽʙʥʦ ʣʠʰʝ ʜʣʷ ʟʘʡʥʷʪʦʛʦ ʛʨʘʚʮʝʤ ʤʽʩʮʷ ʚ ʧʨʦʡʜʝʥʦʤʫ ʨʽʚʥʽ. ʈʝʘʣʽʟʘʮʽʷ 

ʟʙʝʨʝʞʝʥʥʷ ʪʘʢʦʾ ʧʨʦʩʪʦʾ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʰʣʷʭʦʤ ʟʘʧʠʩʫ ʚ ʬʘʡʣ ʤʽʩʮʷ, ʘ 
ʷʢʱʦ ʪʘʢʝ ʽʩʥʫʻ, ʧʝʨʝʚʽʨʠʪʠ ʯʠ ʛʨʘʚʝʮʴ ʟʘʡʥʷʚ ʢʨʘʱʝ ʤʽʩʮʝ ʧʦʨʽʚʥʷʥʦ ʟ ʫʞʝ ʟʘʧʠʩʘʥʠʤ. 
ʊʘʢʦʞ ʷʢ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʛʨʠ, ʨʦʟʨʦʙʥʠʢʫ ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʽ ʟʙʝʨʽʛʘʪʠ 
ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʩʫʪʥʦʩʪʝʡ. ɼʣʷ ʜʘʥʦʾ ʛʨʠ ʩʫʪʥʦʩʪʽ ʚʠʟʥʘʯʝʥʽ ʥʘ ʨʠʩ.1. 

 
ʈʠʩ. 1 ʄʦʜʝʣʴ ʩʫʪʥʽʩʪʴ-ʟʚôʷʟʦʢ 

ɼʘʥʘ ʛʨʘ ʨʦʟʨʦʙʣʶʻʪʴʩʷ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ ʽʟ ʩʠʩʪʝʤʦʶ Windows, 
ʧʨʦʪʝ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʚʝʨʩʽʡ ʷʢ ʜʣʷ Linux ʪʘʢ ʽ Android, ʟʘʚʜʷʢʠ 
ʢʨʦʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʽ ʽʛʨʦʚʦʛʦ ʨʫʰʽʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. esu.com.ua [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] çɽʥʮʠʢʣʦʧʝʜʽʷ ʉʫʯʘʩʥʦʾ ʋʢʨʘʾʥʠè. 
ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://esu.com.ua/article-4393 

2. stud.com.ua [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] çʇʽʜʨʫʯʥʠʢʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚè. ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://stud.com.ua/43376/informatika/inshi_vidi_kompyuternoyi_grafiki 
 
  

https://esu.com.ua/article-4393
https://stud.com.ua/43376/informatika/inshi_vidi_kompyuternoyi_grafiki


 
 

   

55 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.51 
ɺɽɹ-ʆʈɯɭʅʊʆɺɸʅɸ ʉʀʉʊɽʄɸ ɼʃʗ ʇɯɼɹʆʈʋ ʂʋʃɯʅɸʈʅʀʍ ʈɽʎɽʇʊɯɺ 

ʂʠʨʠʯʫʢ ɺ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ.ʆ. 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ. ɿ ʨʦʢʫ ʚ ʨʽʢ ʚʩʝ ʙʽʣʴʰʝ ʣʶʜʝʡ ʢʦʨʠʩʪʫʶʪʴʩʷ ɯʥʪʝʨʥʝʪʦʤ 

ʜʣʷ ʧʦʰʫʢʫ ʨʽʟʥʠʭ ʽʥʬʦʨʤʘʮʽʡ, ʚʢʣʶʯʘʶʯʠ ʢʫʣʽʥʘʨʥʽ ʨʝʮʝʧʪʠ. ɿʘʛʘʣʴʥʦ ʚʽʜʦʤʦ, ʱʦ 
ʧʦʰʫʢ ʨʝʮʝʧʪʽʚ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʪʝʤ, ʷʢʽ ʣʶʜʠ ʰʫʢʘʶʪʴ ʚ ʽʥʪʝʨʥʝʪʽ. ʂʨʽʤ 
ʪʦʛʦ, ʣʶʜʠ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʟʜʦʨʦʚʦʩʚʽʜʦʤʠʤʠ ʪʘ ʫʚʘʞʥʠʤʠ ʜʦ ʩʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʪʦʤʫ 
ʧʦʧʫʣʷʨʥʽʩʪʴ ʚʝʛʘʥʩʴʢʦʾ, ʚʝʛʝʪʘʨʽʘʥʩʴʢʦʾ ʪʘ ʽʥʰʠʭ ʟʜʦʨʦʚʠʭ ʜʽʻʪ ʟʨʦʩʪʘʻ. 

ʂʨʽʤ ʪʦʛʦ, ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʣʶʜʝʡ ʥʝ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ 
ʯʘʩʫ ʥʘ ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʩʪʨʘʚ, ʪʦʤʫ ʚʝʙ ʜʦʜʘʪʦʢ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʾʤ ʟʥʘʡʪʠ ʧʨʦʩʪʽ 
ʪʘ ʰʚʠʜʢʽ ʨʝʮʝʧʪʠ, ʱʦ ʤʦʞʥʘ ʧʨʠʛʦʪʫʚʘʪʠ ʟʘ ʜʝʢʽʣʴʢʘ ʭʚʠʣʠʥ. 

ʄʝʪʦʶ  ʧʨʝʜʩʪʘʚʣʝʥʦʾ  ʨʦʙʦʪʠ  ʻ  ʨʦʟʨʦʙʢʘ  ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʧʽʜʙʦʨʫ 

ʢʫʣʽʥʘʨʥʠʭ ʨʝʮʝʧʪʽʚ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʟʥʘʡʪʠ ʢʫʣʽʥʘʨʥʠʡ 
ʨʝʮʝʧʪ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʠʤ ʢʨʠʪʝʨʽʷʤ, ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʘʦʱʘʜʠʪʠ ʯʘʩ 
ʪʘ ʟʥʘʡʪʠ ʙʽʣʴʰ ʟʜʦʨʦʚʽ ʪʘ ʩʤʘʯʥʽ ʨʝʮʝʧʪʠ.  

ɸʥʘʣʽʟ ʨʦʟʨʦʙʢʠ. ɺʝʙ-ʦʨʽʻʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʧʽʜʙʦʨʫ ʢʫʣʽʥʘʨʥʠʭ ʨʝʮʝʧʪʽʚ ʤʘʻ 

ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʫ ʘʨʭʽʪʝʢʪʫʨʘ. ʉʝʨʚʝʨʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʚʝʙ-ʜʦʜʘʪʢʫ ʨʦʟʨʦʙʣʝʥʘ ʥʘ Laravel ʽ 
ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ MVC (Model-View-Controller) ʧʘʪʝʨʥʫ. ʄʦʜʝʣʴ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 
ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʢʦʥʪʨʦʣʝʨ ð ʟʘ ʦʙʨʦʙʢʫ ʟʘʧʠʪʽʚ ʪʘ ʤʘʨʰʨʫʪʠʟʘʮʽʶ, ʘ ʚʠʜ ð ʟʘ 
ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʽʜʙʦʨʫ ʨʝʮʝʧʪʽʚ, ʥʘ ʩʝʨʚʝʨʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʟʫ ʜʘʥʠʭ  
ʩʧʠʩʢʠ ʨʝʮʝʧʪʽʚ ʪʘ ʾʭʥʽʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ. ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʰʫʢʫ ʨʝʮʝʧʪʽʚ ʚ ʙʘʟʽ 
ʜʘʥʠʭ, ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʦʧʪʠʤʽʟʦʚʘʥʽ SQL ʟʘʧʠʪʠ ʪʘ ʽʥʜʝʢʩʘʮʽʷ ʪʘʙʣʠʮʴ. 

ʆʧʪʠʤʽʟʘʮʽʷ SQL ʟʘʧʠʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʽʚ ʜʦ 

ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʨʝʩʫʨʩʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʾʭ ʚʠʢʦʥʘʥʥʷ. ɼʣʷ 
ʮʴʦʛʦ ʙʫʣʦ  ʚʠʢʦʨʠʩʪʘʥʦ ʨʽʟʥʽ ʪʝʭʥʽʢʠ, ʪʘʢʽ ʷʢ ʦʧʪʠʤʽʟʘʮʽʷ ʟʘʧʠʪʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʜʝʢʩʽʚ 
ʪʘ ʨʦʟʙʠʪʪʷ ʟʘʧʠʪʽʚ ʥʘ ʤʝʥʰʽ ʯʘʩʪʠʥʠ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʟʘʧʠʪʫ ʧʦʣʷʛʘʣʘ ʚ ʡʦʛʦ ʟʤʽʥʽ, ʜʣʷ ʙʽʣʴʰʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ. 

ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʟʤʽʥʫ ʧʦʨʷʜʢʫ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ, ʟʘʤʽʥʫ ʦʜʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘ ʽʥʰʽ, 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʟʘʧʠʪʽʚ ʪʘ ʽʥ. 

ʆʩʴ ʧʨʠʢʣʘʜ ʧʦʯʘʪʢʦʚʦʛʦ ʟʘʧʠʪʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʧʠʩʢʫ ʨʝʮʝʧʪʽʚ ʟ ʟʘʜʘʥʠʤʠ 
ʽʥʛʨʝʜʽʻʥʪʘʤʠ: 

SELECT * FROM recipes WHERE name LIKE '%chicken%' AND category = 'main dish' 
ORDER BY id DESC LIMIT 10 

ʋ ʮʴʦʤʫ ʟʘʧʠʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʧʝʨʘʪʦʨ LIKE ʟ ʩʠʤʚʦʣʦʤ % ʥʘ ʧʦʯʘʪʢʫ, ʱʦ 
ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʚʥʠʡ ʧʦʰʫʢ ʧʦ ʰʘʙʣʦʥʫ. ʊʘʢʠʡ ʚʠʜ ʟʘʧʠʪʫ ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ ʧʦʚʽʣʴʥʠʤ, 

ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʪʘʙʣʠʮʷ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʘʧʠʩʽʚ. 
ʆʧʪʠʤʽʟʦʚʘʥʠʡ ʟʘʧʠʪ ʤʘʻ ʚʠʛʣʷʜ: 
SELECT * FROM recipes WHERE name LIKE 'chicken%' AND category = 'main dish' 

ORDER BY id DESC LIMIT 10 

ɺ ʮʴʦʤʫ ʟʘʧʠʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʦʜʠʥ ʩʠʤʚʦʣ %, ʱʦ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ 
ʢʽʣʴʢʽʩʪʴ ʟʘʧʠʩʽʚ, ʱʦ ʧʝʨʝʚʽʨʷʶʪʴʩʷ, ʪʘ ʟʤʝʥʰʠʪʠ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʫ. ʊʘʢʦʞ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʜʝʢʩʘʮʽʷ ʢʦʣʦʥʦʢ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʟʘʧʠʪʽ, ʱʦ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ 
ʧʦʢʨʘʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ɯʥʜʝʢʩʘʮʽʷ ʪʘʙʣʠʮʴ ʜʦʟʚʦʣʠʣʦ ʰʚʠʜʢʦ ʟʥʘʭʦʜʠʪʠ ʧʦʪʨʽʙʥʽ ʟʘʧʠʩʠ ʚ ʙʘʟʽ ʜʘʥʠʭ, ʱʦ 
ʟʤʝʥʰʫʻ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʰʫʢʘʻ ʨʝʮʝʧʪʠ ʟ ʢʫʨʢʦʶ, ʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʽʥʜʝʢʩʦʚʘʥʫ ʪʘʙʣʠʮʶ ʟ ʽʥʛʨʝʜʽʻʥʪʘʤʠ ʤʦʞʥʘ ʰʚʠʜʢʦ ʟʥʘʡʪʠ ʚʩʽ ʨʝʮʝʧʪʠ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʢʫʨʢʫ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʟʤʝʥʰʠʪʠ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʫ ʪʘ ʟʨʦʙʠʪʠ ʧʦʰʫʢ ʙʽʣʴʰ 
ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 
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ʈʦʟʙʠʪʪʷ ʟʘʧʠʪʽʚ ʥʘ ʤʝʥʰʽ ʯʘʩʪʠʥʠ ʜʦʟʚʦʣʠʣʦ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, ʷʢʽ 
ʧʦʪʨʽʙʥʦ ʦʙʨʦʙʣʷʪʠ ʟʘ ʦʜʠʥ ʟʘʧʠʪ. ʎʝ ʟʤʝʥʰʠʣʦ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʽʚ ʪʘ ʨʝʩʫʨʩʠ, ʱʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʾʭ ʚʠʢʦʥʘʥʥʷ. 

ʂʣʽʻʥʪʩʴʢʘ ʘʨʭʽʪʝʢʪʫʨʘ ʥʘ Bootstrap ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ HTML, CSS ʪʘ 

JavaScript ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, ʱʦ ʚʟʘʻʤʦʜʽʻ ʟ ʩʝʨʚʝʨʦʤ ʯʝʨʝʟ 
API. 

ɼʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʤʽʞ ʩʝʨʚʝʨʦʤ ʪʘ ʢʣʽʻʥʪʦʤ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ HTTP ʧʨʦʪʦʢʦʣ ʪʘ 
ʬʦʨʤʘʪ JSON ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʦʙ'ʻʢʪʽʚ. 

ʊʘʢʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʦʟʚʦʣʷʻ ʨʦʟʙʠʪʠ ʧʨʦʝʢʪ ʥʘ ʥʝʟʘʣʝʞʥʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʜʦʟʚʦʣʷʻ 
ʰʚʠʜʢʦ ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʚ ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ ʧʨʦʝʢʪʫ ʙʝʟ ʟʤʽʥʠ ʽʥʰʠʭ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʟʘʭʠʩʪʫ ʚʽʜ ʥʝʙʘʞʘʥʠʭ ʘʪʘʢ, ʥʘ ʩʝʨʚʝʨʽ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʭʘʥʽʟʤ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʘʚʪʦʨʠʟʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʦʜʘʪʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 
ʨʽʚʥʷ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʊʘʢʦʞ ʥʘ ʩʝʨʚʝʨʽ  ʚʠʢʦʨʠʩʪʘʥʽ ʽʥʰʽ ʤʝʭʘʥʽʟʤʠ ʙʝʟʧʝʢʠ, ʪʘʢʽ ʷʢ ʟʘʭʠʩʪ ʚʽʜ SQL-
ʽʥ'ʻʢʮʽʡ, XSS ʘʪʘʢ, CSRF ʘʪʘʢ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ 

ʚʽʜʧʦʚʽʜʽ ʩʝʨʚʝʨʘ ʥʘ ʟʘʧʠʪʠ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʝʰʫʚʘʥʥʷ ʜʘʥʠʭ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ 
ʨʦʙʦʪʠ ʟ ʙʘʟʦʶ ʜʘʥʠʭ. 

ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʨʽʟʥʠʭ ʙʨʘʫʟʝʨʽʚ ʪʘ ʧʨʠʩʪʨʦʾʚ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʝʭʥʦʣʦʛʽʾ 
ʘʜʘʧʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʨʝʩʧʦʥʩʠʚʥʦʾ ʚʝʨʩʪʢʠ, ʷʢʽ ʟʘʢʣʘʜʝʥʽ ʚ ʙʽʙʣʽʦʪʝʮʽ Bootstrap. 

ʋʟʘʛʘʣʴʥʶʶʯʠ, ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʥʘ Laravel ʪʘ Bootstrap ʜʦʟʚʦʣʷʻ 
ʩʪʚʦʨʶʚʘʪʠ ʝʬʝʢʪʠʚʥʠʡ ʪʘ ʟʨʫʯʥʠʡ ʚʝʙ-ʜʦʜʘʪʦʢ ʜʣʷ ʧʽʜʙʦʨʫ ʢʫʣʽʥʘʨʥʠʭ ʨʝʮʝʧʪʽʚ ʟʘ 
ʟʘʜʘʥʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ ʟ ʦʧʪʠʤʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ ʪʘ ʙʝʟʧʝʢʦʶ. 

Web-browser <<import>>

<<import>>

DataTransferObjects<<import>>

DomainObjects Repositories 

<<import>>

<<import>>

<<import>>

<<import>>

 
ɼʽʘʛʨʘʤʘ ʧʘʢʝʪʽʚ 

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʻ ʘʢʪʫʘʣʴʥʦʶ, ʦʩʢʽʣʴʢʠ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ ʢʦʨʠʩʪʫʚʘʯʽʚ, ̫ ʢʽ 
ʰʫʢʘʶʪʴ ʢʫʣʽʥʘʨʥʽ ʨʝʮʝʧʪʠ ʚ ɯʥʪʝʨʥʝʪʽ. ʈʦʟʨʦʙʢʘ ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʨʝʮʝʧʪ ʟʘ ʧʝʚʥʠʤʠ 
ʢʨʠʪʝʨʽʷʤʠ ʪʘ ʟʝʢʦʥʦʤʠʪʠ ʯʘʩ ʥʘ ʧʦʰʫʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ MVC ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʠʣʦ ʟʨʫʯʥʦ 

ʪʘ ʣʦʛʽʯʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʢʦʜ ʪʘ ʚʽʜʦʢʨʝʤʠʪʠ ʣʦʛʽʢʫ ʚʽʜ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ Bootstrap ʜʦʟʚʦʣʠʣʦ ʰʚʠʜʢʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʨʦʟʨʦʙʠʪʠ ʟʨʫʯʥʠʡ ʪʘ 
ʧʨʠʚʘʙʣʠʚʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ Laravel [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 2023. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 
ʨʝʩʫʨʩʫ: https://laravel.com/docs. 

2. ɼʦʢʫʤʝʥʪʘʮʽʷ Bootstrap [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 2023. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 
ʨʝʩʫʨʩʫ: https://getbootstrap.com/docs/4.6/getting-started/introduction/. 

3. ʈʦʟʫʤʽʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ MVC ʫ PHP [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 2023. ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 
https://www.tutorialspoint.com/mvc_framework/mvc_framework_introduction.htm. 
  

https://www.tutorialspoint.com/mvc_framework/mvc_framework_introduction.htm
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ʋɼʂ 004.51 
ɺɽɹ-ʆʈɯɭʅʊʆɺɸʅɸ ʉʀʉʊɽʄɸ ʈɽʉʊʆʈɸʅʅʆɻʆ ɹɯɿʅɽʉʋ  

ɹʽʣʠʡ ɺ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ.ʆ. 
ɯʥʪʝʨʥʝʪ-ʧʨʠʩʫʪʥʽʩʪʴ ʩʪʘʣʘ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʙʽʟʥʝʩʫ ʚ ʙʫʜʴ-ʷʢʽʡ ʛʘʣʫʟʽ, ʥʝ 

ʚʠʢʣʶʯʘʶʯʠ ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʫ ʩʬʝʨʫ. ʈʦʟʨʦʙʢʘ ʩʘʡʪʫ ʨʝʩʪʦʨʘʥʫ - ʮʝ 
ʚʘʞʣʠʚʘ ʩʢʣʘʜʦʚʘ ʡʦʛʦ ʫʩʧʽʰʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʨʠʚʝʨʥʫʪʠ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ. 
ʊʘʢʦʞ, ʩʘʡʪ ʜʦʟʚʦʣʷʻ ʟʘʤʦʚʣʷʪʠ ʩʪʨʘʚʠ ʦʥʣʘʡʥ, ʱʦ ʻ ʟʨʫʯʥʽʰʝ ʜʣʷ ʢʣʽʻʥʪʽʚ ʪʘ ʟʤʝʥʰʫʻ 
ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʈʦʟʨʦʙʢʘ ʩʘʡʪʫ ʜʦʟʚʦʣʷʻ ʪʘʢʦʞ ʟʘʣʫʯʘʪʠ ʙʽʣʴʰʝ ʢʣʽʻʥʪʽʚ 

ʟʘʚʜʷʢʠ ʨʝʢʣʘʤʥʠʤ ʘʢʮʽʷʤ ʪʘ ʟʥʠʞʢʘʤ, ʷʢʽ ʚʽʜʧʦʚʽʜʥʦ ʤʦʞʥʘ ʨʦʟʤʽʩʪʠʪʠ ʥʘ ʩʘʡʪʽ. ɺ 
ʟʚ'ʷʟʢʫ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʧʘʥʜʝʤʽʾ COVID-19, ʢʦʞʝʥ ʩʘʡʪ ʨʝʩʪʦʨʘʥʫ ʩʪʘʻ ʘʢʪʫʘʣʴʥʠʤ, 
ʦʩʢʽʣʴʢʠ ʜʣʷ ʟʘʤʦʚʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʝʟʢʦʥʪʘʢʪʥʠʡ ʩʧʦʩʽʙ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 
ʨʠʟʠʢ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʈʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʪʚʦʨʝʥʠʡ ʜʣʷ ʨʝʩʪʦʨʘʥʫ ʩʘʡʪ ʻ ʨʝʟʫʣʴʪʘʪʦʤ  ʡʦʛʦ ʫʩʧʽʰʥʦʩʪʽ 
ʚ ʥʘʰ ʯʘʩ. 

ʄʝʪʦʶ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʨʦʙʦʪʠ ʻ  ʨʦʟʨʦʙʢʘ  ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʨʝʩʪʦʨʘʥʥʦʛʦ 
ʙʽʟʥʝʩʫ (ʩʘʡʪʫ) óʂʥʷʞʠʡ ʜʽʤô, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʠʡ ʪʘ ʝʬʝʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʜʣʷ ʢʣʽʻʥʪʽʚ 

ʟʥʘʡʪʠ ʪʘ ʟʘʤʦʚʠʪʠ ʾʞʫ ʫ ʨʝʩʪʦʨʘʥʽ. ɼʦ ʦʩʥʦʚʥʠʭ ʮʽʣʝʡ ʩʪʚʦʨʝʥʥʷ ʩʘʡʪʫ ʨʝʩʪʦʨʘʥʫ 
ʚʽʜʥʦʩʷʪʴʩʷ: ʧʦʢʨʘʱʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ ʟʘʤʦʚʣʝʥʥʷ ʾʞʽ (ʩʘʡʪ ʧʦʚʠʥʝʥ ʙʫʪʠ 
ʣʝʛʢʦ ʟʨʦʟʫʤʽʣʠʤ ʪʘ ʟʨʫʯʥʠʤ ʚ ʢʦʨʠʩʪʫʚʘʥʥʽ); ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʨʝʩʪʦʨʘʥ 
ʪʘ ʡʦʛʦ ʤʝʥʶ (ʩʘʡʪ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʧʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʝʩʪʦʨʘʥ, ʪʦʙʪʦ ʘʜʨʝʩʘ, 

ʛʦʜʠʥʠ ʨʦʙʦʪʠ, ʢʦʥʪʘʢʪʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʦʧʠʩ ʩʪʨʘʚ); ʥʘʷʚʥʽʩʪʴ ʟʨʫʯʥʠʭ ʩʧʦʩʦʙʽʚ ʦʧʣʘʪʠ ʪʘ 
ʜʦʩʪʘʚʢʠ. ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ (ʩʘʡʪ ʧʦʚʠʥʝʥ ʤʘʪʠ ʧʨʠʚʘʙʣʠʚʠʡ ʪʘ 
ʩʫʯʘʩʥʠʡ ʜʠʟʘʡʥ). 

ɺ ʦʩʥʦʚʥʦʤʫ ʫ ʧʨʦʝʢʪʽ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʘʣʛʦʨʠʪʤ ʧʦʨʽʚʥʷʥʥʷ, ʷʢʠʡ 

ʧʨʠʪʘʤʘʥʥʠʡ ʜʣʷ React.js. 
ʆʧʠʩ ʘʣʛʦʨʠʪʤʫ 

ɸʣʛʦʨʠʪʤ ʧʦʨʽʚʥʷʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʚ React.js ʻ ʥʘʩʪʫʧʥʠʤ: 
1. React ʧʦʨʽʚʥʶʻ ʥʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʩʪʘʥ ʢʦʤʧʦʥʝʥʪʘ ʟ ʧʦʧʝʨʝʜʥʽʤʠ 

ʟʥʘʯʝʥʥʷʤʠ. 
2. ʗʢʱʦ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʩʪʘʥ ʥʝ ʟʤʽʥʠʣʠʩʷ, ʪʦ ʢʦʤʧʦʥʝʥʪ ʥʝ ʦʥʦʚʣʶʻʪʴʩʷ. 
3. ʗʢʱʦ ʚʣʘʩʪʠʚʦʩʪʽ ʘʙʦ ʩʪʘʥ ʟʤʽʥʠʣʠʩʷ, React ʚʠʢʣʠʢʘʻ ʤʝʪʦʜ render() 
ʢʦʤʧʦʥʝʥʪʘ, ʷʢʠʡ ʧʦʚʝʨʪʘʻ ʦʥʦʚʣʝʥʠʡ ʢʦʤʧʦʥʝʥʪ ʟʽ ʟʤʽʥʘʤʠ. 

ʆʧʠʩ ʧʨʦʝʢʪʫ. ɺʝʙ-ʦʨʽʻʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ óʂʥʷʞʠʡ ʜʽʤô ʤʽʩʪʠʪʴ ʩʪʦʨʽʥʢʫ 
ʘʚʪʦʨʠʟʘʮʽʾ ʪʘ ʚʭʦʜʫ. ɸʣʝ ʢʦʞʝʥ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʝʨʝʛʣʷʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʝʩʪʦʨʘʥ 
ʪʘ ʩʪʨʘʚʠ ʙʝʟ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʛʦ ʢʘʙʽʥʝʪʫ. ɺ ʟʘʛʘʣʴʥʦʤʫ, ʩʘʡʪ ʤʽʩʪʠʪʴ ʘʢʪʫʘʣʴʥʫ 
ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʨʝʩʪʦʨʘʥʫ ʪʘ ʢʦʥʪʘʢʪʥʽ ʜʘʥʽ ʜʣʷ ʟʚôʷʟʢʫ. 

ʊʘʢʦʞ ʥʘ ʩʘʡʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʽʟʥʽ ʩʪʨʘʚʠ ʜʣʷ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʥʠʤʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 
ʟʘʤʦʚʣʝʥʥʷ ʚ ʧʦʜʘʣʴʰʦʤʫ. ɼʦ ʢʦʞʥʦʾ ʩʪʨʘʚʠ ʥʘʷʚʥʠʡ ʾʾ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʟ ʢʘʣʦʨʽʡʥʽʩʪʶ 
ʪʘ ʮʽʥʦʶ. 

ʗʢʱʦ ʞ ʢʦʨʠʩʪʫʚʘʯ ʭʦʯʝ ʩʪʚʦʨʠʪʠ ʟʘʤʦʚʣʝʥʥʷ, ʪʦ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʚʽʥ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʘʚʪʦʨʠʟʦʚʘʥʠʤ. 
ʄʝʪʦʜʠ ʨʦʟʨʦʙʢʠ. ɼʣʷ ʨʦʟʨʦʙʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ javascript - ʙʽʙʣʽʦʪʝʢʘ 

React.js ʪʘ ʙʽʙʣʽʦʪʝʢʘ ʩʪʘʥʽʚ Redux. 
React.js ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʤʧʦʥʝʥʪʥʫ ʘʨʭʽʪʝʢʪʫʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʙʠʪʠ ʚʝʙ-ʩʪʦʨʽʥʢʫ 

ʥʘ ʦʢʨʝʤʽ ʙʣʦʢʠ. ʎʝ ʟʤʝʥʰʫʻ ʯʘʩ ʨʦʟʨʦʙʢʠ ʪʘ ʧʦʣʝʛʰʫʻ ʧʽʜʪʨʠʤʢʫ ʢʦʜʫ. ʉʘʤ ʞʝ React.js 
ʧʨʘʮʶʻ ʰʚʠʜʢʦ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʽʨʪʫʘʣʴʥʦʛʦ DOM ʪʘ ʤʦʞʣʠʚʦʩʪʽ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʝʨʥʦʛʦ ʨʝʥʜʝʨʽʥʛʫ. 

ʊʘʢʦʞ React.js ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʦʧʝʨʫʚʘʪʠ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʚʝʙ-ʩʪʦʨʽʥʢʠ ʪʘ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʽʥʰʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ (ʥʘʧʨʠʢʣʘʜ Redux, React-
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Router, React - Forms, React- - thunk ʽ ʪ.ʜ). ɺʽʜʧʦʚʽʜʥʦ ʮʷ ʽʥʪʝʛʨʘʮʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 
ʩʪʚʦʨʶʚʘʪʠ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʜʦʜʘʪʢʠ. 

ɸʣʝ ʜʦ ʥʝʜʦʣʽʢʽʚ React.js ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦʩʠʪʴ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ, ʱʦ ʟʘʧʝʚʥʶʻ 
ʨʦʟʨʦʙʥʠʢʘ ʤʘʪʠ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʟ ʥʠʤ. 

ʆʩʴ ʧʨʠʢʣʘʜ ʚʠʚʝʜʝʥʥʷ ʩʪʨʘʚ ʥʘ ʝʢʨʘʥ ʟʘ ʜʦʧʦʤʦʛʦʶ React.js: 
import React from 'react';  

const OrderForm = () => {  

 const foodsD = [ {id: 1, name: 'ʂʫʨʢʘ-ʛʨʠʣʴ'},{id: 2, name: 'ʉʘʣʘʪ 

ʧʦ-ʽʪʘʣʽʡʩʴʢʠ'}, {id: 3, name: 'ɻʨʝʯʢʘ (100ʛ.)'}, {id: 4, name: 'ʉʫʧ 

(ʚʝʣʠʢʠʡ)'}] 

 return ( <div>  

<h2>Food List</h2> <ul>  

        {foodsD.map(( food ) => (  

           <li key ={food.id}>{foo d.name}</li>  

        ))}</ul></div>);  

};  

export default OrderForm;  

ɼʘʣʽ ʥʘʚʝʜʝʥʦ ʜʽʘʛʨʘʤʫ ʧʘʢʝʪʽʚ: 

 
ʇʽʜʭʽʜ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʇɿ. ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʙʨʘʥʦ ʥʘʩʪʫʧʥʠʡ ʧʽʜʭʽʜ: MVC (Model-View-Controller). 

ʋ React.js ʮʝʡ ʧʽʜʭʽʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʣʦʛʽʢʠ ʪʘ ʢʦʤʧʦʥʝʥʪʽʚ 
ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. ʊʦʙʪʦ, ʚ React.js, ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʘʥʠʤʠ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ 
ʚ ʩʪʘʥʽ ʢʦʤʧʦʥʝʥʪʘ (state). ɸ ʚʞʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʢʦʤʧʦʥʝʥʪʽʚ (components), ʘ ʚʽʜʧʦʚʽʜʥʦ ʩʘʤ ʢʦʥʪʨʦʣʝʨ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʙʨʦʙʥʠʢʽʚ ʧʦʜʽʡ (event handlers) ʪʘ ʬʫʥʢʮʽʡ ʟʚʦʨʦʪʥʦʛʦ ʚʠʢʣʠʢʫ (callbacks). 
ɺʀʉʅʆɺʂʀ. ɼʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʨʝʩʪʦʨʘʥʥʦʛʦ ʙʽʟʥʝʩʫ (ʩʘʡʪ 
ʨʝʩʪʦʨʘʥʫ óʂʥʷʞʠʡ ʜʽʤô) ʚʠʙʨʘʥʦ javascript - ʙʽʙʣʽʦʪʝʢʫ React.js ʪʘ ʙʽʙʣʽʦʪʝʢʫ ʩʪʘʥʽʚ 
Redux. 

ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʢʦʤʧʦʥʝʥʪʠ, ʧʽʜʭʽʜ 
ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʩʧʦʩʽʙ ʨʝʘʣʽʟʘʮʽʾ. ʈʦʟʨʦʙʣʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʜʽʘʛʨʘʤʠ ʜʦ ʩʘʡʪʫ, ʚʠʟʥʘʯʝʥʦ 
ʘʙʩʪʨʘʢʮʽʾ ʪʘ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʧʨʠʢʣʘʜ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ React: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://reactjs.org/docs/getting-started.html 

2. ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ Redux: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://redux.js.org/ 

3. Redux Toolkit: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://redux-
toolkit.js.org/ 

4. React Router - ɼʦʢʫʤʝʥʪʘʮʽʷ: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://reactrouter.com/web/guides/quick-start  

https://reactjs.org/docs/getting-started.html
https://reactjs.org/docs/getting-started.html
https://reactjs.org/docs/getting-started.html
https://redux.js.org/
https://redux.js.org/
https://redux.js.org/
https://redux-toolkit.js.org/
https://redux-toolkit.js.org/
https://redux-toolkit.js.org/
https://reactrouter.com/web/guides/quick-start
https://reactrouter.com/web/guides/quick-start
https://reactrouter.com/web/guides/quick-start
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ʋɼʃ 004.42 
ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ʈʆɿʇʆɺʉʖɼɾɽʅʅʗ ʈʆɿʂʃɸɼʋ 

ʋʅɯɺɽʈʉʀʊɽʊʋ 

ʏʝʯʘʡʣʶʢ ɺ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ ʨʝʛʫʣʶʻʪʴʩʷ ʨʦʟʢʣʘʜʦʤ ʟʘʥʷʪʴ ʟʘ ʩʝʤʝʩʪʨʘʤʠ (ʘʙʦ 
ʪʨʠʤʝʩʪʨʘʤʠ) ʪʘ ʨʽʯʥʠʤ ʛʨʘʬʽʢʦʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [1]. 

ɺ ʫʥʽʚʝʨʩʠʪʝʪʽ ʅʋɹɯʇ, ʨʦʟʢʣʘʜ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ ʟʘ 
ʜʦʧʦʤʦʛʦʶ excel ʬʘʡʣʫ ʨʦʟʤʽʱʝʥʦʛʦ ʥʘ ʦʬʽʮʽʡʥʦʤʫ ʩʘʡʪʽ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɺ ʜʘʥʦʤʫ ʬʘʡʣʽ 

ʨʦʟʤʽʱʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʘʥʷʪʪʷ ʜʣʷ ʚʩʽʭ ʛʨʫʧ ʬʘʢʫʣʴʪʝʪʫ. ʉʘʤ ʧʨʦʮʝʩ ʧʦʰʫʢʫ ʩʧʠʩʢʫ 
ʟʘʥʷʪʴ ʥʘ ʢʦʥʢʨʝʪʥʠʡ ʜʝʥʴ ʻ ʥʝ ʜʫʞʝ ʟʨʫʯʥʠʤ, ʘʣʝ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ, ʻ 
ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʘʥʷʪʪʷ, ʪʘʢʦʾ, ʷʢ: ʧʦʩʠʣʘʥʥʷ ʥʘ ʦʥʣʘʡʥ ʟʫʩʪʨʽʯ, ʪʠʧ 
ʟʘʥʷʪʪʷ (ʣʝʢʮʽʷ ʯʠ ʧʨʘʢʪʠʢʘ), ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʢʣʘʜʘʯʽʚ, ʪʦʱʦ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʚʠʢʣʘʜʘʯʽʚ 
ʪʘ ʽʥʰʠʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʦʩʽʙ, ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʜʦʩʪʦʚʽʨʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʨʦʟʢʣʘʜ ʟʘʥʷʪʴ 
ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʪʘ ʧʦʜʘʪʠ ʾʾ ʫ ʟʨʫʯʥʦʤʫ ʚʠʛʣʷʜʽ. 

ɼʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʢʣʠʢʘʥʝ ʧʦʣʝʛʰʠʪʠ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʟʘʥʷʪʪʷ ʪʘ ʟʽʙʨʘʪʠ ʚʩʶ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʦʟʢʣʘʜ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ. 
ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ ʪʘ ʧʨʦʛʨʘʤʠ ʘʥʘʣʦʛʠ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ 

ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ʪʘ ʧʦʙʫʜʦʚʘʥʦ ʥʘʩʪʫʧʥʫ ʩʪʨʫʢʪʫʨʫ ʙʘʟʠ ʜʘʥʠʭ (ʜʠʚ. ʨʠʩ. 1).  

 
ʈʠʩ. 1 ʉʭʝʤʘ ʙʘʟʠ ʜʘʥʠʭ ʩʠʩʪʝʤʠ 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ, 
ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Google ʢʘʣʝʥʜʘʨ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ 
ʚ ʢʘʣʝʥʜʘʨʽ ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʜʝ ʩʪʚʦʨʝʥʦ ʧʦʜʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʡʦʛʦ ʨʦʟʢʣʘʜʫ (ʜʠʚ. ʨʠʩ. 2). 

ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʧʦʜʽʶ, ʙʫʜʝ ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʘʪʠʩʴ ʜʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ. ʊʘʢʦʞ Google 
ʢʘʣʝʥʜʘʨ ʜʦʟʚʦʣʷʻ ʥʘʣʘʰʪʫʚʘʪʠ ʟʨʫʯʥʽ ʩʧʦʚʽʱʝʥʥʷ ʽ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʥʘ ʙʫʜʴ ʷʢʠʭ 
ʧʨʠʩʪʨʦʷʭ. 



 
 

   

60 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

 
ʈʠʩ. 2 ʇʨʠʢʣʘʜ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʦʟʢʣʘʜʫ ʚ ʢʘʣʝʥʜʘʨʽ 

ʈʝʘʣʽʟʘʮʽʾ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʩʪʘʣʘ ʤʦʞʣʠʚʦʶ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʥʘʩʪʫʧʥʦʛʦ 
ʩʧʠʩʢʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ: 

¶ Python Django ï ʙʝʟʢʦʰʪʦʚʥʠʡ ʽ ʚʽʜʢʨʠʪʠʡ ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʝʙ 

ʜʦʜʘʪʢʽʚ, ʥʘʧʠʩʘʥʠʡ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python [2]. 

¶ MySQL ï ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ (ʉʋɹɼ). 

¶ MySQL Workbench ï ʚʟ̔ʫʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʦʙʦʪʠ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ. 

¶ Visual Studio Code ï ʨʝʜʘʢʪʦʨ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ. 

¶ Google Calendar ï ʢʘʣʝʥʜʘʨ ʚʽʜ Google. ʊʘʢʦʞ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʦʛʨʘʤʥʠʡ 
ʽʥʪʝʨʬʝʡʩ ʮʴʦʛʦ ʩʝʨʚʽʩʫ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ. 

¶ Moodle ï ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʮʠʬʨʦʚʽʟʘʮʽʷ ʨʦʟʢʣʘʜʫ ʻ 
ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ, ʷʢʘ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ, ʫʥʽʚʝʨʩʠʪʝʪ ʪʘ ʚʩʽ ʫʯʘʩʥʠʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʦʪʨʠʤʘʶʪʴ ʜʦʜʘʪʢʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɿʘʛʘʣʴʥʽ ʧʦʥʷʪʪʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ. URL: https://nubip.edu.ua/node/33 (ʜʘʪʘ 
ʟʚʝʨʥʝʥʥʷ: 18.04.2023) 

2.  ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ Django Girls. URL: 
https://tutorial.djangogirls.org/uk/django/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 18.04.2023) 
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ʋɼʂ 004.51 
ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʆɹɯʃʂʋ ɿɸʄʆɺʃɽʅʔ ʅɸ ʉʊɸʅʎɯɰ 

ʊɽʍʅɯʏʅʆɻʆ ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ 

ʉʣʽʧʯʫʢ ɺ.ʆ., ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ.ʆ. 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʙʽʟʥʝʩʫ ʥʘ ʥʘʰʦʤʫ ʨʠʥʢʫ ʻ 
ʘʚʪʦʩʝʨʚʽʩ. ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʨʝʤʦʥʪ ʪʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʮʝ ʫʩʧʽʰʥʠʡ ʙʽʟʥʝʩ ʥʘ 
ʩʚʽʪʦʚʦʤʫ ʨʽʚʥʽ. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʧʨʦʮʝʥʪʠ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 
ʨʝʤʦʥʪʥʠʭ ʪʘ ʩʝʨʚʽʩʥʠʭ ʧʦʩʣʫʛ ʩʪʘʥʦʚʠʣʠ 479,3 ʤʣʨʜ. ʜʦʣʘʨʽʚ ʜʦ ʢʽʥʮʷ 2017 ʨʦʢʫ, ʽ ʟ 

ʧʨʦʛʥʦʟʦʚʘʥʠʤ ʨʽʯʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʚ 5,8%, ʚʽʥ ʧʝʨʝʚʠʱʠʪʴ 840,9 ʤʣʨʜ. ʜʦʣʘʨʽʚ ʜʦ 2028 
ʨʦʢʫ. 

ɸʚʪʦʩʝʨʚʽʩʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʢʦʤʝʨʮʽʡʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʽ ʾʭʥʷ ʤʝʪʘ ʧʦʣʷʛʘʻ ʚ 
ʦʪʨʠʤʘʥʥʽ ʜʦʩʪʘʪʥʴʦʛʦ ʧʨʠʙʫʪʢʫ ʚ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʤʫ ʧʝʨʽʦʜʽ ʪʘ ʤʘʢʩʠʤʽʟʘʮʽʾ ʧʨʠʙʫʪʢʫ 

ʚ ʜʦʚʛʦʩʪʨʦʢʦʚʦʤʫ ʧʝʨʽʦʜʽ. ɺʦʜʥʦʯʘʩ, ʢʦʞʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʨʘʮʶʻ ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʾ 
ʢʦʥʢʫʨʝʥʮʽʾ, ʷʢʘ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʞʦʨʩʪʢʦʶ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʘʚʪʦʩʝʨʚʽʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʝʦʙʭʽʜʥʦ ʜʦʩʷʛʘʪʠ ʟʙʽʣʴʰʝʥʥʷ ʜʦʭʦʜʫ 
ʟʘ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪ. ɺ ʮʴʦʤʫ ʜʦʧʦʤʘʛʘʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʣʝʛʢʦ ʦʙʨʦʙʣʷʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʣʽʻʥʪʽʚ, ʾʭ ʘʚʪʦʤʦʙʽʣʽ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
ʎʝ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ, ʩʧʨʦʱʫʻ ʾʭʥʻ ʽʥʬʦʨʤʫʚʘʥʥʷ ʪʘ 
ʧʨʠʩʢʦʨʶʻ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʚ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

 
ʈʠʩ.1 ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʜʫʤʢʠ ʟʘʤʦʚʥʠʢʽʚ ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʙʽʟʥʝʩ-ʩʠʩʪʝʤ [1] 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʟʨʦʩʪʘʻ ʝʢʩʧʦʥʝʥʮʽʡʥʦ, 
ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʤʠ ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʫʩʧʽʭʫ ʜʣʷ 
ʧʽʜʧʨʠʻʤʩʪʚ, ʟʦʢʨʝʤʘ ʥʘ ʩʪʘʥʮʽʷʭ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʆʜʠʥ ʟ ʢʣʶʯʦʚʠʭ ʙʽʟʥʝʩ-
ʧʨʦʮʝʩʽʚ - ʦʙʣʽʢ ʟʘʤʦʚʣʝʥʴ - ʚʠʤʘʛʘʻ ʪʦʯʥʦʩʪʽ, ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ. ɺʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʾ 
ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʘʪʨʠʤʦʢ, ʧʦʤʠʣʦʢ ʪʘ ʚʪʨʘʪʠ ʜʦʚʽʨʠ 
ʢʣʽʻʥʪʽʚ.  

ʄʝʪʦʶ  ʧʨʝʜʩʪʘʚʣʝʥʦʾ  ʨʦʙʦʪʠ  ̒   ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʟʘʤʦʚʣʝʥʴ ʥʘ ʩʪʘʥʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʣʽʢʫ ʟʘʤʦʚʣʝʥʴ, 
ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʪʘʥʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 
ʢʣʽʻʥʪʽʚ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʽʚ, ʟʦʢʨʝʤʘ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟ ʚʞʝ ʽʩʥʫʶʯʠʭ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʚʠʚʯʝʥʥʷ ʚʠʤʦʛ ʪʘ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ 
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ʦʙʣʘʩʪʽ, ʚʠʙʽʨ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʦʮʽʥʢʠ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ: ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 
ʟʘʤʦʚʣʝʥʴ ʥʘ ʩʪʘʥʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʙʫʣʠ ʜʦʩʷʛʥʫʪʽ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʧʨʠʡʦʤʫ ʟʘʤʦʚʣʝʥʴ ʚ ʩʠʩʪʝʤʫ, ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʨʦʟʧʦʜʽʣʫ 
ʟʘʤʦʚʣʝʥʴ ʤʽʞ ʚʠʢʦʥʘʚʮʷʤʠ, ʚʽʜʩʪʝʞʝʥʥʷ ʩʪʘʪʫʩʫ ʟʘʤʦʚʣʝʥʴ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʘ ʘʢʪʫʘʣʴʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʘʤʦʚʣʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʪʘʥʮʽʾ, ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʴ ʪʘ ʟʥʠʞʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ. 
ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʪʘʢʽ ʥʘʧʨʷʤʠ: 

ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʚʨʘʭʫʚʘʥʥʷ 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʘʤʦʚʣʝʥʴ; ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ 

ʛʝʥʝʨʘʮʽʾ ʟʚʽʪʽʚ ʜʣʷ ʢʝʨʽʚʥʠʮʪʚʘ; ʨʦʟʨʦʙʢʘ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ ʜʣʷ ʟʨʫʯʥʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ 
ʩʠʩʪʝʤʦʶ ʟ ʙʦʢʫ ʚʠʢʦʥʘʚʮʽʚ ʪʘ ʢʣʽʻʥʪʽʚ; ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟʘʤʦʚʣʝʥʴ ʥʘ ʩʪʘʥʮʽʾ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʪʝʤʦʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʘ ʤʦʞʝ ʚʥʝʩʪʠ 
ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʪʠ ʩʪʘʥʮʽʡ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ 
ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 
ʜʘʥʦʾ ʛʘʣʫʟʽ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. 
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ʋɼʂ 004.9 
ʇʈʆɻʈɸʄʅʀʁ ʉʀʄʋʃʗʊʆʈ ʅɸʉʃɯɼʂɯɺ ɸɺɸʈɯʁ ʅɸ ɻɯɼʈʆʊɽʍʅɯʏʅʀʍ 

ʉʇʆʈʋɼɸʍ 

ʖʟʶʢ ʆ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɺʩʽʤ ʚʽʜʦʤʦ, ʱʦ ʚʦʜʘ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʜʣʷ ʣʶʜʝʡ ʨʝʩʫʨʩʽʚ. 
ʇʦ-ʧʝʨʰʝ, ʙʝʟ ʥʝʾ ʣʶʜʠʥʘ ʙʘʥʘʣʴʥʦ ʥʝ ʤʦʞʝ ʜʦʚʛʦ ʧʨʦʞʠʪʠ, ʧʦ-ʜʨʫʛʝ, ʙʝʟ ʥʝʾ ʙʫʣʦ ʙ 
ʥʝʤʦʞʣʠʚʦ ʚʠʨʦʱʫʚʘʪʠ ʾʞʫ ʘʙʦ ʚʠʛʦʪʦʚʣʷʪʠ ʯʠ ʦʙʨʦʙʣʶʚʘʪʠ ʤʘʪʝʨʽʘʣʠ, ʘ ʧʦ-ʪʨʝʪʻ, ʩʠʣʫ 
ʩʢʫʧʯʝʥʴ ʚʦʜʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʞʠʚʣʝʥʥʷ ʪʠʩʷʯ ʜʦʤʽʚʦʢ. ʈʘʟʦʤ ʽʟ ʪʘʢʦʶ 

ʤʦʞʣʠʚʽʩʪʶ ʦʪʨʠʤʘʪʠ ʤʘʡʞʝ ʥʝʚʠʯʝʨʧʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ ʧʨʠʭʦʜʠʪʴ ʽ ʧʝʚʥʠʡ ʨʠʟʠʢ: 
ʯʝʨʝʟ ʩʧʝʮʠʬʽʯʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʟʘ ʛʨʝʙʣʝʶ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚʝʣʠʯʝʟʥʘ 
ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ. ʇʨʦʨʠʚ ʪʘʢʦʾ ʛʨʝʙʣʽ ʤʦʞʝ ʟʘʪʦʧʠʪʠ ʚʝʣʠʯʝʟʥʫ ʪʝʨʠʪʦʨʽʶ. 

ʗʢʱʦ ʭʪʦʩʴ ʟʘʭʦʯʝ ʧʝʨʝʚʽʨʠʪʠ, ʱʦ ʩʘʤʝ ʤʦʞʝ ʩʪʘʪʠʩʷ ʫ ʨʘʟʽ ʪʘʢʠʭ ʢʘʪʘʩʪʨʦʬ, ʪʦ 

ʚʦʥʠ ʥʝ ʟʤʦʞʫʪʴ ʮʴʦʛʦ ʟʨʦʙʠʪʠ. ʅʘʷʚʥʽ ʨʽʰʝʥʥʷ, ʷʢ ʧʣʘʪʥʽ [1], ʪʘʢ ʽ ʙʝʟʢʦʰʪʦʚʥʽ [2], 
ʬʦʢʫʩʫʶʪʴʩʷ ʥʘ ʧʦʜʽʷʭ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ: ʟʤʽʥʘ ʨʽʚʥʷ ʚʦʜʠ ʦʢʝʘʥʽʚ ʘʙʦ ʨʦʟʣʠʚʘʥʥʷ 
ʨʽʯʦʢ. ʎʝ ʩʘʤʝ ʧʦ ʩʦʙʽ ʻ ʢʦʨʠʩʥʠʤ, ʘʜʞʝ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʦʮʽʥʠʪʠ ʨʠʟʠʢʠ 
ʟʘʪʦʧʣʝʥʥʷ ʾʭʥʽʭ ʜʦʤʽʚʦʢ ʧʽʜ ʯʘʩ ʪʘʢʠʭ ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʢʣʽʟʤʽʚ. ʆʜʥʘʢ ʥʝ ʤʝʥʰ ʢʦʨʠʩʥʦʶ 

ʤʦʞʝ ʙʫʪʠ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʘʩʣʽʜʢʠ ʢʘʪʘʩʪʨʦʬ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʥʘʧʨʠʢʣʘʜ, 
ʧʨʦʨʠʚʠ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʯʠ ʧʦʰʢʦʜʞʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʟ ʚʦʜʦʶ, ʷʢʽ 
ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʙʦʪʠ ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʚʦʥʠ ʨʦʟʪʘʰʦʚʘʥʽ 
ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦ ʽ ʙʣʠʟʴʢʦ ʜʦ ʣʶʜʩʴʢʠʭ ʧʦʩʝʣʝʥʴ [3]. 

ʄʝʪʘ ʨʦʟʨʦʙʢʠ. ʄʝʪʦʶ ʨʦʟʨʦʙʢʠ ʮʽʻʾ ʩʠʩʪʝʤʠ ʻ ʷʢ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʚʠʟʥʘʯʝʥʥʷ 
ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʡ ʥʘ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜʘʭ, ʪʘʢ ʽ ʦʧʦʚʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʮʽ ʘʚʘʨʽʾ. 
ʎʝ ʤʘʻ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʝʙ-ʩʝʨʚʽʩʫ, ʷʢʠʡ 
ʜʦʟʚʦʣʠʪʴ ʟʘʧʫʩʢʘʪʠ ʩʠʤʫʣʷʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʘʨʽʘʥʪʽʚ ʘʚʘʨʽʡ, ʧʝʨʝʛʣʷʜʘʪʠ ʪʘ ʦʮʽʥʶʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʮʠʭ ʩʠʤʫʣʷʮʽʡ, ʽ ʷʢʠʡ ʤʘʻ ʩʪʘʪʠ ʧʦʩʝʨʝʜʥʠʢʦʤ ʤʽʞ ʢʦʥʢʨʝʪʥʠʤʠ ʩʧʦʨʫʜʘʤʠ ʽ 
ʣʶʜʴʤʠ ʰʣʷʭʦʤ ʦʪʨʠʤʘʥʥʷ ʩʠʛʥʘʣʽʚ ʧʨʦ ʘʚʘʨʽʾ ʚʽʜ ʩʧʦʨʫʜ ʽ ʧʝʨʝʜʘʯʽ ʮʴʦʛʦ ʩʠʛʥʘʣʫ ʪʠʤ 
ʣʦʢʘʣʴʥʠʤ ʩʠʩʪʝʤʘʤ ʦʧʦʚʽʱʝʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚ ʟʘʜʽʷʥʽ. 

ɼʣʷ ʮʴʦʛʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʥʝʦʙʭʽʜʥʦ ʟʽʙʨʘʪʠ ʤʘʧʫ ʚʠʩʦʪ, ʚʦʥʘ ʧʦʪʨʽʙʥʘ ʷʢ ʨʘʟ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʩʠʤʫʣʷʮʽʡ. ʇʦʪʽʤ, ʥʝʦʙʭʽʜʥʦ ʟʽʙʨʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʽʟʥʦʤʘʥʽʪʥʽ 
ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʩʧʦʨʫʜʠ, ʾʭ ʧʘʨʘʤʝʪʨʠ ʪʘʢʦʞ ʙʫʜʫʪʴ ʧʨʠʡʤʘʪʠ ʫʯʘʩʪʴ ʚ ʩʠʤʫʣʷʮʽʾ. ɯ 
ʟʘʢʣʶʯʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʻ ʽʥʪʝʛʨʘʮʽʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʽʟ ʚʞʝ ʽʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ 
ʦʧʦʚʽʱʝʥʥʷ ʜʣʷ ʰʚʠʜʢʦʾ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʧʨʦ ʘʚʘʨʽʾ ʫ ʪʽʣʴʢʠ ʪʽ ʤʽʩʮʷ, ʜʝ ʮʝ ʥʝʦʙʭʽʜʥʦ. 

ʋʩʝ ʮʝ ʤʦʞʥʘ ʥʘʦʯʥʦ ʧʦʙʘʯʠʪʠ ʥʘ ʜʽʘʛʨʘʤʽ ʧʨʝʮʝʜʝʥʪʽʚ, ʷʢʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 
ʅʘ ʥʽʡ ʞʝ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʚ ʩʠʩʪʝʤʽ ʧʝʨʝʜʙʘʯʝʥʦ 2 ʢʦʨʠʩʪʫʚʘʯʽ: ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʽ 
ʦʧʝʨʘʪʦʨ. ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʟʘʡʤʘʻʪʴʩʷ ʜʦʜʘʚʘʥʥʷʤ ʯʠ ʨʝʜʘʛʫʚʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 
ʧʽʜʢʣʶʯʝʥʽ ʤʘʧʠ ʚʠʩʦʪ ʽ ʩʠʩʪʝʤʠ ʦʧʦʚʽʱʝʥʥʷ, ʙʦ ʮʽ ʜʽʾ ʧʦʪʨʝʙʫʶʪʴ ʧʝʚʥʠʭ ʥʘʚʠʯʦʢ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʆʧʝʨʘʪʦʨ ʚʞʝ ʟʘʡʤʘʻʪʴʩʷ ʜʦʜʘʚʘʥʥʷʤ ʯʠ ʨʝʜʘʛʫʚʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 
ʩʧʦʨʫʜʠ, ʘ ʪʘʢʦʞ ʫʧʨʘʚʣʽʥʥʷʤ ʩʠʤʫʣʷʮʽʷʤʠ. ʅʘ ʜʽʘʛʨʘʤʽ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽ ʜʝʷʢʽ ʦʙôʻʢʪʠ: 
ʤʦʜʫʣʴ ʫʧʨʘʚʣʽʥʥʷ ʩʠʤʫʣʷʮʽʷʤʠ, ʤʦʜʫʣʴ ʟʚôʷʟʢʫ ʽʟ ʩʠʩʪʝʤʘʤʠ ʦʧʦʚʽʱʝʥʥʷ ʽ ʜʘʪʯʠʢ 
ʚʦʣʦʛʦʩʪʽ. ʄʦʜʫʣʴ ʫʧʨʘʚʣʽʥʥʷ ʩʠʤʫʣʷʮʽʷʤʠ ʦʪʨʠʤʫʻ ʢʦʤʘʥʜʠ ʚʽʜ ʦʧʝʨʘʪʦʨʽʚ ʽ ʚʠʢʦʥʫʻ ʾʭ; 

ʤʦʜʫʣʴ ʟʚôʷʟʢʫ ʽʟ ʩʠʩʪʝʤʘʤʠ ʦʧʦʚʽʱʝʥʥʷ ʧʨʘʮʶʻ ʘʚʪʦʤʘʪʠʯʥʦ: ʦʪʨʠʤʘʚʰʠ ʩʠʛʥʘʣ ʧʨʦ 
ʘʚʘʨʽʶ ʥʘ ʩʧʦʨʫʜʽ ʚʽʥ ʧʝʨʝʜʘʻ ʡʦʛʦ ʟʘʜʽʷʥʠʤ ʩʠʩʪʝʤʘʤ ʦʧʦʚʽʱʝʥʥʷ; ʘ ʜʘʪʯʠʢʦʤ ʚʦʣʦʛʦʩʪʽ 
ʚʩʝ ʩʢʣʘʜʥʽʰʝ: ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʠʤʫʣʷʮʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʡ ʚʽʨʪʫʘʣʴʥʠʡ 
ʜʘʪʯʠʢ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʽ ʥʘʧʨʷʤʦʢ ʧʦʪʦʢʫ ʚʦʜʠ, ʢʦʤʙʽʥʘʮʽʷ ʪʘʢʠʭ ʜʘʪʯʠʢʽʚ ʜʦʟʚʦʣʷʻ 

ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ ʨʝʛʽʦʥʠ ʟʘʪʦʧʣʝʥʥʷ. 
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

 
ʈʠʩ. 1 ɼ̔ ʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. InfraWorks | Get Prices & Buy InfraWorks 2023 | Autodesk [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://www.autodesk.com/products/infraworks/overview?term=1-YEAR&tab=subscription. 

2. Sea level rise and coastal flood risk maps -- a global screening tool by Climate 
Central [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://coastal.climatecentral.org/ 

3. (PDF) Predictions on arrival times of water of the St. Francis dam break flood 
using ANUGA [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.researchgate.net/publication/309683128_Predictions_on_arrival_times_of_water
_of_the_St_Francis_dam_break_flood_using_ANUGA 
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ʋɼʂ 004.75 
ɿɸʉʊʆʉʋɺɸʅʅʗ NFT- ʊɸ BLOCKCHAIN-ʄɽʊʆɼɯɺ ɼʃʗ ʉʊʈʋʂʊʋʈ 

ɿɸʂʃɸɼɯɺ ɺʀʑʆɰ ʆʉɺɯʊʀ 

ʇʘʮʴʦʨʘ ɸ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʐʢʘʨʫʧʠʣʦ ɺ.ɺ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʟʨʦʩʪʘʶʯʠʡ ʽʥʪʝʨʝʩ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ Blockchain ʪʘ NFT ʫ 
ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʚʢʣʶʯʘʶʯʠ ʚʠʱʫ ʦʩʚʽʪʫ, ʜʦʩʣʽʜʞʝʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ 
ʘʢʪʫʘʣʴʥʠʤ. ʋ ʩʚʦʾʡ ʜʠʩʝʨʪʘʮʽʾ ʷ ʨʦʟʛʣʷʥʫ ʪʝʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ NFT- ʪʘ Blockchain-ʤʝʪʦʜʽʚ 
ʜʣʷ ʩʪʨʫʢʪʫʨ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʘʜʘʧʪʘʮʽʶ ʦʩʪʘʥʥʴʦʛʦ ʜʦ WEB 3.0. 
ʇʝʨʝʚʘʛʠ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ Blockchain ʪʘ NFT: 
1. Blockchain ʪʘ NFT-ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʝʟʧʝʯʥʦʾ 

ʪʘ ʧʨʦʟʦʨʦʾ ʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ ʦʩʦʙʠʩʪʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ. 
2. ɺʠʢʦʨʠʩʪʘʥʥʷ NFT-ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʥʘ 

ʥʘʚʯʘʣʴʥʠʡ ʢʦʥʪʝʥʪ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʚʣʘʩʥʽʩʪʴ, ʱʦ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 
ʢʦʥʪʨʦʣʶ ʟʘ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ ʤʦʥʝʪʠʟʘʮʽʻʶ. 

3. ɺʧʨʦʚʘʜʞʝʥʥʷ Blockchain-ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʢʨʠʪʽʩʪʴ ʪʘ 
ʧʨʦʟʦʨʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʢʦʨʫʧʮʽʾ ʪʘ ʥʝʜʙʘʣʦʩʪʽ 
ʟ ʙʦʢʫ ʫʧʨʘʚʣʽʥʮʽʚ. 

4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʨʠʟʠʢ ʧʣʘʛʽʘʪʫ ʪʘ ʽʥʰʠʭ ʬʦʨʤ ʦʙʤʘʥʫ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʝʢʟʘʤʝʥʽʚ ʪʘ ʽʥʰʠʭ 
ʦʮʽʥʶʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. 

5. ɸʜʘʧʪʘʮʽʷ ʧʽʜ WEB 3.0 ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʽʥʥʦʚʘʮʽʡʥʫ ʪʘ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʫ 
ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰʫ ʩʚʦʙʦʜʫ ʪʘ ʛʥʫʯʢʽʩʪʴ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʪʘ 
ʚʠʢʣʘʜʘʯʽʚ. 

6. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 
ʨʠʟʠʢʠ ʧʦʨʫʰʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʜʘʥʠʭ. ʎʠʬʨʦʚʽ ʤʝʪʦʜʠ ʟʘʭʠʩʪʫ ʚʢʣʶʯʘʶʪʴ ʚ 

ʩʝʙʝ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ ʰʠʬʨʫʚʘʥʥʷ, ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʜʦʩʪʫʧ, ʙʽʦʤʝʪʨʠʯʥʝ 
ʽʜʝʥʪʠʬʽʢʫʚʘʥʥʷ ʪʘ ʽʥʰʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʠʡ 
ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʪʘ ʫʥʠʢʥʫʪʠ ʾʭ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ. 

ɹʽʣʴʰʝ ʪʦʛʦ, ʦʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ NFT-ʪʝʭʥʦʣʦʛʽʡ ʚ ʚʠʱʽʡ ʦʩʚʽʪʽ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʘʚ ʚʣʘʩʥʦʩʪʽ ʥʘ ʥʘʚʯʘʣʴʥʠʡ ʢʦʥʪʝʥʪ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ 
ʚʣʘʩʥʽʩʪʴ. ʎʝ ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 
ʤʦʥʝʪʠʟʫʚʘʪʠ ʡʦʛʦ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʠʢʣʘʜʘʯ ʩʪʚʦʨʠʚ ʥʘʚʯʘʣʴʥʠʡ ʢʫʨʩ, ʚʽʥ ʤʦʞʝ 
ʚʽʜʜʘʪʠ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʥʘ ʮʝʡ ʢʫʨʩ ʫ ʚʠʛʣʷʜʽ NFT. 

ʑʝ ʦʜʥʽʻʶ ʧʝʨʝʚʘʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ Blockchain-ʪʝʭʥʦʣʦʛʽʡ ʚ ʚʠʱʽʡ ʦʩʚʽʪʽ ʻ 
ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʢʨʠʪʦʩʪʽ ʪʘ ʧʨʦʟʦʨʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ. ɿ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ Blockchain, ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʙʝʟʧʝʯʥʫ ʪʘ ʧʨʦʟʦʨʫ ʩʠʩʪʝʤʫ ʟʙʝʨʽʛʘʥʥʷ ʪʘ 
ʧʝʨʝʜʘʯʽ ʦʩʦʙʠʩʪʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʧʦʨʫʰʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ. ʂʨʽʤ ʪʦʛʦ, Blockchain ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʟʦʨʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ 
ʬʽʥʘʥʩʘʤʠ ʫ ʚʠʱʽʡ ʦʩʚʽʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʢʦʨʫʧʮʽʾ ʪʘ ʥʝʜʙʘʣʦʩʪʽ ʟ ʙʦʢʫ 
ʫʧʨʘʚʣʽʥʮʽʚ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ Blockchain ʪʘʢʦʞ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʚʽʜʢʨʠʪʦʩʪʽ ʚ ʦʮʽʥʶʚʘʥʥʽ ʩʪʫʜʝʥʪʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ Blockchain ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ 
ʙʝʟʧʝʯʥʫ ʩʠʩʪʝʤʫ ʦʮʽʥʶʚʘʥʥʷ, ʜʝ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʧʝʚʥʝʥʽ ʚ ʪʦʤʫ, ʱʦ ʾʭ ʦʮʽʥʢʠ 
ʟʘʭʠʱʝʥʽ ʚʽʜ ʟʣʦʚʞʠʚʘʥʴ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʚʽʨʝʥʽ ʙʫʜʴ-ʷʢʦʶ ʟʘʮʽʢʘʚʣʝʥʦʶ ʩʪʦʨʦʥʦʶ. 

ʑʦʜʦ ʘʜʘʧʪʘʮʽʾ ʧʽʜ WEB 3.0, ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʮʝ ʥʝ ʧʨʦʩʪʦ ʥʦʚʠʡ ɯʥʪʝʨʥʝʪ, ʘ 

ʥʦʚʘ ʧʘʨʘʜʠʛʤʘ ʨʦʟʚʠʪʢʫ ʽʥʪʝʨʥʝʪʫ, ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʷʭ Blockchain, 
ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ ʪʘ ʨʦʟʧʦʜʽʣʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ NFT- ʪʘ Blockchain-ʤʝʪʦʜʽʚ ʤʦʞʝ 
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ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʨʫʢʪʫʨʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘʩʦʙʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʮʽʻʾ ʥʦʚʦʾ 
ʧʘʨʘʜʠʛʤʠ. ɿʦʢʨʝʤʘ, Blockchain ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ ʚ ʤʝʨʝʞʽ, ʱʦ ʻ 
ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʪʨʫʢʪʫʨ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʷʢʽ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 
ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʋ ʧʽʜʩʫʤʢʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ NFT- ʪʘ Blockchain-ʤʝʪʦʜʽʚ ʜʣʷ ʩʪʨʫʢʪʫʨ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ 
ʦʩʚʽʪʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʘʜʘʧʪʘʮʽʷ ʧʽʜ 
WEB 3.0 ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʜʫʞʝ ʢʦʨʠʩʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʽ 
ʚʽʜʩʪʝʞʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ɿʦʢʨʝʤʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ NFT- ʪʘ Blockchain-ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʮʠʬʨʦʚʽ 
ʘʢʪʠʚʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʧʽʜʪʚʝʨʜʞʝʥʥʷ 
ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʩʝʨʪʠʬʽʢʘʪʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʚʽʜʩʪʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 
ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ʂʨʽʤ ʪʦʛʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʤʝʪʦʜʽʚ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʙʝʟʧʝʯʥʫ 

ʩʠʩʪʝʤʫ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʤʽʞ ʟʘʢʣʘʜʘʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʽʥʰʠʤʠ 
ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʂʨʽʤ ʪʦʛʦ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʪʘʢʠʭ ʷʢ 
ʤʫʣʴʪʠʬʘʢʪʦʨʥʘ ʘʫʪʝʥʪʠʬʽʢʘʮʽʷ, ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʽʥʰʽ ʤʝʪʦʜʠ ʢʨʠʧʪʦʛʨʘʬʽʾ, ʤʦʞʝ 

ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʭʠʩʪ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ ʩʪʫʜʝʥʪʽʚ ʪʘ ʽʥʰʠʭ 
ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 
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ʋɼʂ 004.91 
ʉʀʉʊɽʄɸ ʆɹʃɯʂʋ ʂʅʀɻ ʋ ɹɯɹʃɯʆʊɽʎɯ 

ɺʘʩʠʣʝʥʢʦ ʆ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ. 
ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ɯʥʪʝʨʥʝʪ ʩʪʘʚ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ, ʬʽʟʠʯʥʽ 

ʙʽʙʣʽʦʪʝʢʠ ʚʩʝ ʱʝ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʦʙʤʝʞʝʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ 
ʧʝʚʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʘʙʦ ʾʾ ʚʽʜʩʫʪʥʽʩʪ ʁʫ ʮʠʬʨʦʚʦʤʫ ʚʠʛʣʷʜʽ. ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʚʩʽ 
ʧʨʦʮʝʩʠ, ʷʢʽ ʚʠʢʦʥʫʻ ʣʶʜʠʥʘ ʧʽʜ ʯʘʩ ʩʚʦʻʾ ʨʦʙʦʪʠ, ʩʪʘʣʠ ʧʝʨʝʦʩʤʠʩʣʶʚʘʪʠʩʴ ʪʘ 
ʘʥʘʣʽʟʫʚʘʪʠʩʴ ʟ ʨʽʟʥʠʭ ʩʪʦʨʽʥ: ʷʢ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʪʘ ʯʘʩ ʨʦʙʦʪʠ ʥʘʜ ʚʠʢʦʥʘʥʥʷʤ ʟʘʜʘʯ, 

ʷʢ ʟʨʫʯʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʦʙʦʯʝ ʤʽʩʮʝ ʧʨʘʮʽʚʥʠʢʘ, ʷʢʠʤ ʯʠʥʦʤ ʟʨʦʙʠʪʠ ʧʝʚʥʽ ʧʨʦʮʝʩʠ 
ʝʢʦʣʦʛʽʯʥʠʤʠ ʪʦʱʦ. ɹʽʙʣʽʦʪʝʯʥʘ ʩʧʨʘʚʘ ʥʝ ʻ ʚʠʥʷʪʢʦʤ, ʘʜʞʝ ʫ ʪʘʢʠʭ ʫʤʦʚʘʭ ʞʦʜʥʘ 
ʦʨʛʘʥʽʟʘʮʽʷ ʥʝ ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʴ ʙʝʟ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ: 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʨʦʧʦʟʠʮʽʡ ʯʠ ʪʦʚʘʨʽʚ, ʧʝʨʝʛʣʷʜ ʪʘ 

ʦʥʦʚʣʝʥʥʷ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʫʩʪʘʥʦʚʦʶ ʪʘ ʧʝʨʩʦʥʘʣʦʤ. ʊʦʤʫ ʩʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ 
ʩʫʯʘʩʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʥʝʤʦʞʣʠʚʘ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 
ʦʭʦʧʣʶʶʪʴ ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ï ʚʽʜ ʬʦʨʤʫʚʘʥʥʷ ʜʦ ʝʬʝʢʪʠʚʥʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥ ̫ʙʽʙʣʽʦʪʝʯʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʥʘʣʝʞʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʷʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 
ʙʽʙʣʽʦʪʝʯʥʦ-ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ [1]. 

ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʜʚʘ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ. ʇʝʨʰʠʡ - ʧʽʜʪʨʠʤʢʘ 
ʪʨʘʜʠʮʽʡʥʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢʠʭ ʷʢ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʯʠʪʘʯʽʚ, ʚʝʜʝʥʥʷ ʾʭʥʽʭ 

ʘʙʦʥʝʥʪʩʴʢʠʭ ʢʘʨʪʦʢ, ʚʠʜʘʯʘ ʢʥʠʛ, ʬʦʨʤʫʚʘʥʥʷ ʢʘʪʘʣʦʛʽʚ, ʧʦʰʫʢ ʪʦʱʦ. ɺʽʥ ʧʨʠʰʚʠʜʰʫʻ 
ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ, ʪʠʤ ʩʘʤʠʤ ʩʪʚʦʨʶʶʯʠ ʟʨʫʯʥʽ, ʩʧʨʦʱʝʥʽ ʫʤʦʚʠ ʨʦʙʦʪʠ ʙʽʙʣʽʦʪʝʢʘʨʘ, 
ʘ ʪʘʢʦʞ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʧʘʧʽʨ ʪʘ ʽʥʰʫ ʢʘʥʮʝʣʷʨʽʶ, ʱʦ ʨʦʙʠʪʴ ʜʽʷʣʴʥʽʩʪʴ ʙʽʙʣʽʦʪʝʢʠ 
ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦʶ.  ɼʨʫʛʠʡ ʥʘʧʨʷʤ -  ʦʮʠʬʨʫʚʘʥʥʷ ʙʽʙʣʽʦʪʝʯʥʦʛʦ ʬʦʥʜʫ, ʱʦ ʬʘʢʪʠʯʥʦ 

ʧʝʨʝʪʚʦʨʶʻ ʬʽʟʠʯʥʫ ʙʽʙʣʽʦʪʝʢʫ ʚ ʝʣʝʢʪʨʦʥʥʫ ʽ ʜʘʻ ʯʠʪʘʯʘʤ ʟʨʫʯʥʠʡ ʪʘ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ 
ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʡʦʤʫ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʽʥʬʦʨʤʘʮʽʾ. ɺʽʥ ʻ ʜʦʩʠʪʴ ʟʘʪʨʘʪʥʠʤ, ʦʩʢʽʣʴʢʠ ʥʘ 
ʩʢʘʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʦʪʨʽʙʥʦ ʙʘʛʘʪʦ ʯʘʩʫ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʝ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, 
ʱʦ ʛʘʨʘʥʪʫʚʘʪʠʤʝ ʥʘʜʽʡʥʝ ʟʙʝʨʝʞʝʥʥʷ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ.  

ʋ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʝʨʰʠʡ ʥʘʧʨʷʤ. ɼʣʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʤʦʞʥʘ 
ʚʠʜʽʣʠʪʠ ʪʨʠ ʦʩʥʦʚʥʽ ʪʠʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʙʽʙʣʽʦʪʝʢʦʶ: 

1. ɼʠʨʝʢʪʦʨ ʙʽʙʣʽʦʪʝʢʠ ï ʟʜʽʡʩʥʶʻ ʦʧʝʨʘʪʠʚʥʝ ʢʝʨʽʚʥʠʮʪʚʦ ʙʽʙʣʽʦʪʝʢʦʶ, ʘ 
ʩʘʤʝ: ʬʦʨʤʫʻ ʰʪʘʙ ʙʽʙʣʽʦʪʝʢʘʨʽʚ, ʦʙʨʦʙʣʷʻ ʟʚʽʪʥʽ ʜʘʥʽ, ʢʦʥʪʨʦʣʶʻ ʬʦʥʜ ʙʽʙʣʽʦʪʝʢʠ. 

2. ʇʨʘʮʽʚʥʠʢ ʙʽʙʣʽʦʪʝʢʠ ï ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʨʦʮʝʩʠ, ʧʦʚôʷʟʘʥʽ ʟ ʢʥʠʛʦʦʙʤʽʥʦʤ:  
ʟʘʡʤʘʻʪʴʩʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʘʙʦʥʝʥʪʽʚ, ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʙʝʨʝʞʝʥʥʷ ʬʦʥʜʫ ʙʽʙʣʽʦʪʝʢʠ, 
ʬʦʨʤʫʻ ʟʚʽʪʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

3. ɸʙʦʥʝʥʪ (ʯʠʪʘʯ) ï ʢʦʨʠʩʪʫʻʪʴʩʷ ʧʦʩʣʫʛʘʤʠ, ʱʦ ʥʘʜʘʻ ʙʽʙʣʽʦʪʝʢʘ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʽʷʣʴʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʧʦʪʨʝʙʠ, ʷʢʽ ʤʦʞʝ ʚʠʨʽʰʠʪʠ 
ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʥʘʩʪʫʧʥʽ ʧʨʦʮʝʩʠ: 

¶ ʈʝʻʩʪʨʘʮʽʷ ʥʦʚʠʭ ʘʙʦʥʝʥʪʽʚ ʪʘ ʚʝʜʝʥʥʷ ʾʭ ʘʙʦʥʝʥʪʥʠʭ ʢʘʨʪʦʢ. 

¶ ɺʝʜʝʥʥʷ ʦʙʣʽʢʫ ʙʽʙʣʽʦʪʝʯʥʦʛʦ ʬʦʥʜʫ. 

¶ ʂʦʥʪʨʦʣʴ ʚʠʜʘʯʽ ʪʘ ʧʦʚʝʨʥʝʥʥʷ ʢʥʠʛ. 

¶ ʌʦʨʤʫʚʘʥʥʷ ʟʚʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʽʜʚʽʜʫʚʘʥʥʷ, ʢʥʠʛʦʚʠʜʘʯʫ ʪʦʱʦ. 

¶ ʆʨʛʘʥʽʟʘʮʽʷ ʥʝʦʙʭʽʜʥʠʭ ʙʣʘʥʢʽʚ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʪʘ ʜʦʢʫʤʝʥʪʽʚ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʢʘʟʘʥʦʾ ʩʠʩʪʝʤʠ ʚʠʜʽʣʝʥʦ ʥʘʩʪʫʧʥʽ ʩʫʪʥʦʩʪʽ (ʨʠʩ.1): 

¶ Reader ï ʘʙʦʥʝʥʪ ʙʽʙʣʽʦʪʝʢʠ (ʯʠʪʘʯ), ʷʢʠʡ ʧʽʜ ʯʘʩ ʨʝʻʩʪʨʘʮʽʾ ʦʪʨʠʤʫʻ ʢʦʜ, ʱʦ ʻ 
ʡʦʛʦ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ. ʎʷ ʩʫʪʥʽʩʪʴ ʤʽʩʪʠʪʴ ʧʦʣʷ ʜʣʷ ʇɯɹ, ʜʘʪʠ ʥʘʨʦʜʞʝʥʥʷ, ʥʦʤʝʨʘ 

ʪʝʣʝʬʦʥʫ ʪʘ ʘʜʨʝʩʫ. ʇʦʣʝ ʜʣʷ ʥʦʪʘʪʦʢ ʩʣʫʛʫʻ ʤʽʩʮʝʤ, ʜʝ ʙʽʙʣʽʦʪʝʢʘʨ ʤʦʞʝ ʟʘʧʠʩʫʚʘʪʠ 
ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʴ ʽʥʰʠʤ ʧʨʘʮʽʚʥʠʢʘʤ, ʥʘʧʨʠʢʣʘʜ ʮʝʡ 
ʯʠʪʘʯ ʤʘʻ ʩʭʠʣʴʥʽʩʪʴ ʥʝʚʯʘʩʥʦ ʧʦʚʝʨʪʘʪʠ ʢʥʠʛʠ ʪʦʱʦ. 
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

¶ Librarian ï ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʘʮʽʚʥʠʢʽʚ ʙʽʙʣʽʦʪʝʢʠ (ʇɯɹ, ʜʘʪʫ ʥʘʨʦʜʞʝʥʥʷ, 
ʜʘʪʫ ʥʘʨʦʜʞʝʥʥʷ, ʥʦʤʝʨ ʪʝʣʝʬʦʥʫ, ʘʜʨʝʩʫ ʪʘ ʧʦʩʘʜʫ. 

¶ Author ï ʩʫʪʥʽʩʪʴ, ʱʦ ʤʽʩʪʠʪʴ ʇɯɹ ʘʚʪʦʨʘ ʢʥʠʛʠ. ʆʩʢʽʣʴʢʠ ʢʥʠʛʘ ʤʦʞʝ ʤʘʪʠ 

ʜʝʢʽʣʴʢʦʭ ʘʚʪʦʨʽʚ, ʜʣʷ ʮʴʦʛʦ ʩʪʚʦʨʝʥʘ ʽʥʰʘ ʩʫʪʥʽʩʪʴ Book_has_authors, ʱʦʙ ʨʦʟʙʠʪʠ 
ʟʚôʷʟʦʢ ʙʘʛʘʪʦ-ʜʦ-ʙʘʛʘʪʴʦʭ. 

¶ Genre ï ʩʫʪʥʽʩʪʴ, ʱʦ ʤʽʩʪʠʪʴ ʞʘʥʨʠ. ʊʘʢ ʩʘʤʦ ʷʢ ʽ ʟ ʘʚʪʦʨʘʤʠ, ʩʪʚʦʨʝʥʘ ʜʦʜʘʪʢʦʚʘ 
ʩʫʪʥʽʩʪʴ Book_has_genres. 

¶ Publishing_house ï ʩʫʪʥʽʩʪʴ ʜʣʷ ʚʠʜʘʚʥʠʮʪʚ. 

¶ Book ï ʩʫʪʥʽʩʪʴ, ʱʦ ʤʽʩʪʠʪʴ: ʽʥʚʝʥʪʘʨʥʠʡ ʥʦʤʝʨ, ISBN\ISSN, ʪʠʧ, ʥʘʟʚʫ, ʘʚʪʦʨʘ(-
ʽʚ), ʤʦʚʫ, ʞʘʥʨ(-ʠ), ʚʠʜʘʚʥʠʮʪʚʦ, ʨʽʢ ʚʠʜʘʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʩʪʦʨʽʥʦʢ, ʮʽʥʫ, ʦʧʠʩ, ʢʽʣʴʢʽʩʪʴ ʚ 
ʙʽʙʣʽʦʪʝʮʽ, ʨʦʟʤʽʱʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʧʨʠʤʽʨʥʠʢʘ ʥʘ ʧʦʣʠʮʽ ʪʘ ʩʪʘʪʫʩ. 

¶ Reader_has_Book ï ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝ, ʷʢʦʤʫ ʯʠʪʘʯʝʚʽ ʙʫʣʘ ʚʠʜʘʥʘ ʢʥʠʛʘ, 
ʢʠʤ, ʚ ʷʢʠʡ ʜʝʥʴ, ʢʦʣʠ ʯʠʪʘʯ ʤʘʻ ʾʾ ʧʦʚʝʨʥʫʪʠ, ʷʢʠʡ ʬʘʢʪʠʯʥʠʡ ʯʘʩ ʧʦʚʝʨʥʝʥʥʷ ʢʥʠʛʠ ʪʘ 
ʩʪʘʪʫʩ. 

 
ʈʠʩ. 1 ʃʦʛʽʯʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʢʥʠʛ ʫ ʙʽʙʣʽʦʪʝʮʽ 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʢʥʠʛ ʫ ʙʽʙʣʽʦʪʝʮʽ ʜʦʟʚʦʣʷʻ ʦʭʦʧʠʪʠ ʚʩʽ 
ʦʩʥʦʚʥʽ ʧʨʦʮʝʩʠ ʧʨʦʪʝ ʪʘʢʫ ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ. ʆʜʥʠʤ ʟ ʚʘʨʽʘʥʪʽʚ ʨʦʟʚʠʪʢʫ 
ʻ ʩʪʚʦʨʝʥʥʷ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʙʫʜʝ ʦʙôʻʜʥʫʚʘʪʠ ʛʦʣʦʚʥʫ ʙʽʙʣʽʦʪʝʢʫ (ʩʝʨʚʝʨ) 

ʟ ʾʾ ʬʽʣʽʘʣʘʤʠ (ʢʣʽʻʥʪʠ). ʊʘʢʘ ʦʧʪʠʤʽʟʘʮʽʷ ʜʦʟʚʦʣʠʪʴ ʛʦʣʦʚʥʦʤʫ ʚʽʜʜʽʣʫ ʦʧʝʨʘʪʠʚʥʦ 
ʦʪʨʠʤʫʚʘʪʠ ʥʝʦʙʭʽʜʥʫ ʟʚʽʪʥʫ ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ ʬʽʣʽʘʣʽʚ, ʱʦ ʦʩʦʙʣʠʚʦ ʟʨʫʯʥʦ, ʷʢʱʦ ʚʦʥʠ 
ʨʦʟʤʽʱʝʥʽ ʥʘ ʜʘʣʝʢʽʡ ʚʽʜʩʪʘʥʽ (ʥʘʧʨʠʢʣʘʜ, ʚ ʩʝʣʘʭ).  

Cʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʊʦʣʦʯʢʦ ʉ. ɭ. ɹʽʙʣʽʦʪʝʯʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʽ ʽʥʥʦʚʘʮʽʾ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ 
/ ʉ. ɭ. ʊʦʣʦʯʢʦ // ɹʽʙʣʽʦʪʝʢʘ. ʂʥʠʛʘ. ʅʘʫʢʘ : ʤʘʪʝʨʽʘʣʠ ʥʘʫʢ. ʩʝʤʽʥʘʨʫ (ʂʠʾʚ, 24ï25 ʢʚʽʪ. 
2018 ʨ.). ï ʂʠʾʚ, 2018. ï ɺʠʧ. 1. ï ʉ. 104ï106. 
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ʋɼʂ 004.932:004.5 
ʂʆʄʇôʖʊɽʈʅɸ ʉʀʉʊɽʄɸ ɸɺʊʆʄɸʊʀʏʅʆɻʆ ʈʆɿʇɯɿʅɸɺɸʅʅʗ 

ɸɺʊʆʄʆɹɯʃʔʅʀʍ ʅʆʄɽʈʅʀʍ ɿʅɸʂɯɺ ɿɸ ɼʆʇʆʄʆɻʆʖ ʅɽʁʈʆʅʅʆɰ 

ʄɽʈɽɾɯ 

ʄʝʣʴʥʠʢ ʄ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ. 
ɸʚʪʦʤʘʪʠʯʥʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʥʦʤʝʨʽʚ ʧʦʣʷʛʘʻ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 

ʚʠʟʥʘʯʝʥʥʽ ʩʠʤʚʦʣʽʚ ʥʦʤʝʨʥʦʛʦ ʟʥʘʢʫ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ, ʱʦ ʙʫʣʠ ʟʥʷʪʽ ʟ ʢʘʤʝʨ 
ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʎʝ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʩʧʝʮʽʘʣʴʥʠʤ ʩʠʩʪʝʤʘʤ, ʷʢʽ ʧʽʩʣʷ ʟʙʦʨʫ 

ʽʥʬʦʨʤʘʮʽʾ ʟʜʽʡʩʥʶʶʪʴ ʧʦʜʘʣʴʰʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ ʪʘ ʢʦʥʪʨʦʣʴ 
ʚ'ʾʟʜʫ-ʚʠʾʟʜʫ ʪʨʘʥʩʧʦʨʪʫ ʟ ʪʝʨʠʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚ, ʤʽʩʮʴ ʧʘʨʢʫʚʘʥʥʷ ʽ ʪ. ʜ. 

ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʥʦʤʝʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ 
ʨʽʟʥʠʭ ʦʙ'ʻʢʪʘʭ, ʪʘʢʠʭ ʷʢ ʩʣʫʞʙʠ ʘʚʪʦʽʥʩʧʝʢʮʽʾ, ʢʦʥʪʨʦʣʴʥʦ-ʧʨʦʧʫʩʢʥʽ ʧʫʥʢʪʠ, ʧʫʥʢʪʠ 

ʢʦʥʪʨʦʣʶ ʰʚʠʜʢʦʩʪʽ, ʱʦ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ʆʩʢʽʣʴʢʠ 
ʥʦʤʝʨʥʽ ʟʥʘʢʠ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʪʘ ʙʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ, ʘʣʛʦʨʠʪʤʠ 
ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʪʽʡʢʠʤʠ ʜʦ ʩʧʦʪʚʦʨʝʥʴ ʟʦʙʨʘʞʝʥʴ, ʪʘʢʠʭ ʷʢ ʟʘʙʨʫʜʥʝʥʥʷ, 
ʜʝʬʦʨʤʘʮʽʷ ʪʘ ʟʤʽʥʠ ʚ ʫʤʦʚʘʭ ʦʩʚʽʪʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʨʽʟʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʤʝʨ ʚʽʜʥʦʩʥʦ ʥʦʤʝʨʥʦʛʦ ʟʥʘʢʫ. ʊʦʤʫ, ʨʦʟʨʦʙʢʘ ʪʘ 
ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʪʨʦʣʶ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ. 

ʋ ʨʘʤʢʘʭ ʨʽʟʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡ ʥʦʤʝʨʥʽ ʟʥʘʢʠ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ, ʥʘʧʨʠʢʣʘʜ, ʷʢ 

ʥʦʤʝʨʥʽ ʟʥʘʢʠ ʜʝʨʞʘʚʥʠʭ ʩʣʫʞʙ, ʪʘʢʩʽ, ʥʦʤʝʨʥʽ ʟʥʘʢʠ ʽʥʦʟʝʤʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʥʦʤʝʨʥʽ 
ʟʥʘʢʠ ʣʝʛʢʦʚʠʭ, ʚʘʥʪʘʞʥʠʭ ʪʘ ʽʥʰʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʽ ʮʝ ʪʘʢʦʞ ʧʦʪʨʽʙʥʦ 
ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʽʚ [1].  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʤʦʞʥʘ ʨʦʟʙʠʪʠ ʧʨʦʮʝʩ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʥʦʤʝʨʘ ʥʘ ʢʽʣʴʢʘ ʧʦʩʣʽʜʦʚʥʠʭ ʝʪʘʧʽʚ. 
1. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʟʽʩʪʘʚʣʝʥʥʷ ʰʘʙʣʦʥʽʚ. 
ʄʝʪʦʜ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʠʤʚʦʣʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʽʩʪʘʚʣʝʥʥʷ ʰʘʙʣʦʥʽʚ ʧʝʨʝʜʙʘʯʘʻ 

ʥʘʷʚʥʽʩʪʴ ʰʘʙʣʦʥʽʚ ʜʣʷ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʟʦʙʨʘʞʝʥʴ ʩʠʤʚʦʣʽʚ. ʋʭʚʘʣʝʥʥʷ ʨʽʰʝʥʥʷ ʧʨʦ 

ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʧʦʪʦʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʩʠʤʚʦʣʫ, ʦʪʨʠʤʘʥʦʛʦ ʟ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʥʦʤʝʨʘ ʥʘ 
ʝʪʘʧʽ ʩʝʛʤʝʥʪʘʮʽʾ, ʜʦ ʧʝʚʥʦʛʦ ʢʣʘʩʫ ʩʠʤʚʦʣʽʚ ʟʜʽʡʩʥʶʶʪʴʩʷ  ʟʘ ʢʨʠʪʝʨʽʻʤ ʤʽʥʽʤʫʤʫ 
(ʤʘʢʩʠʤʫʤʫ) ʜʝʷʢʦʾ ʤʝʪʨʠʢʠ ʧʦʜʽʙʥʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ ʩʠʤʚʦʣʫ ʽ ʡʦʛʦ ʰʘʙʣʦʥʫ. ʇʦʪʦʯʥʝ 
ʟʦʙʨʘʞʝʥʥʷ ʩʠʤʚʦʣʫ ʥʦʤʝʨʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʦʛʦ ʢʣʘʩʫ ʩʠʤʚʦʣʽʚ, ʜʣʷ ʷʢʦʛʦ ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʢʦʨʝʣʷʮʽʾ ʟ ʰʘʙʣʦʥʦʤ.. ʊʦʙʪʦ ʤʝʪʨʠʢʦʶ ʚ ʜʘʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ 
ʩʣʫʞʠʪʴ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ.  

2. ɸʥʘʣʽʟ ʥʦʤʝʨʥʦʛʦ ʟʥʘʢʫ ʜʣʷ ʟʘʧʠʩʫ ʚ ʥʝʡʨʦʥʥʫ ʤʝʨʝʞʫ. 
ʉʧʦʯʘʪʢʫ ʧʨʦʚʦʜʠʪʴʩʷ ʙʽʥʘʨʠʟʘʮʽʷ ʟʦʙʨʘʞʝʥʥʷ ʧʣʘʩʪʠʥʠ ʟ ʥʦʤʝʨʦʤ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʥʘʥʥʷ ʧʨʦ ʚʠʜ ʯʠʩʪʦʛʦ ʥʦʤʝʨʘ. ɼʘʣʽ ʘʣʛʦʨʠʪʤ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ 
ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʨʦʩʪʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʚʘʛʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʟʚ'ʷʟʢʫ ʜʚʦʭ ʥʝʡʨʦʥʽʚ 
ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʨʠʢʣʘʜʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʮʶ ʟʘʣʝʞʥʽʩʪʴ, ʜʣʷ ʘʥʘʣʽʟʫ ʥʦʤʝʨʥʦʛʦ ʟʥʘʢʫ 
ʪʘ ʡʦʛʦ ʟʘʧʠʩʫ ʚ ʥʝʡʨʦʥʥʫ ʤʝʨʝʞʫ. ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ (1) ʟʘ ʮʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʧʦʚʠʥʥʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʤʽʥʽʤʽʟʘʮʽʶ ʢʚʘʜʨʘʪʘ ʧʦʤʠʣʢʠ ʚ ʥʘʚʯʘʥʥʽ 

άὭὲВ   Ὕ ώ ,                                                 (1) 

ʜʝ T ̔ï ʟʘʜʘʥʝ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʾ ʦʟʥʘʢʠ ʟʘ i-ʤ ʧʨʠʢʣʘʜʦʤ; yʽ ï ʦʙʯʠʩʣʝʥʝ ʟʥʘʯʝʥʥʷ 
ʚʠʭʽʜʥʦʾ ʦʟʥʘʢʠ ʟʘ i-ʤ ʧʨʠʢʣʘʜʦʤ. 

3. ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ. 
ɼʣʷ ʛʝʥʝʨʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʾ ʚʠʙʽʨʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʦʪʚʦʨʝʥʥʷ ʜʦ ʦʨʠʛʽʥʘʣʴʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʩʠʤʚʦʣʽʚ ʰʨʠʬʪʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʥʦʤʝʨʘʭ, ʟ ʤʝʪʦʶ 
ʧ̔ ʜʚʠʱʝʥʥʷ ʛʥʫʯʢʦʩʪʽ ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʦʙʨʘʞʝʥʴ. ɼʣʷ ʮʴʦʛʦ 
ʟʦʙʨʘʞʝʥʥʷ ʩʠʤʚʦʣʽʚ ʰʨʠʬʪʫ ʥʘʚʦʜʷʪʴʩʷ ʜʦ ʧʦʧʝʨʝʜʥʴʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʨʦʟʤʽʨʫ ʧʽʢʩʝʣʽʚ. 
ʆʜʠʥ ʟʽ ʟʥʘʯʥʠʭ ʧʣʶʩʽʚ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʨʫʯʥʫ 



 
 

   

70 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʧʨʦʩʪʘʚʣʷʪʠ ʤʽʪʢʠ ʢʣʘʩʽʚ ʟʦʙʨʘʞʝʥʴ, ʦʩʢʽʣʴʢʠ ʤʠ ʟʘʚʞʜʠ ʟʥʘʻʤʦ, ʷʢʝ ʟʦʙʨʘʞʝʥʥʷ 
ʩʠʤʚʦʣʫ ʤʠ ʦʙʨʦʙʣʷʻʤʦ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ. 

4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʟʽ ʟʚʦʨʦʪʥʽʤ 
ʧʦʰʠʨʝʥʥʷʤ ʧʦʤʠʣʢʠ. 

ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʝʪʘʧʽʚ ʫ ʨʦʙʦʪʽ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʻ ʥʘʚʯʘʥʥʷ, ʷʢʝ ʧʦʣʷʛʘʻ ʚ 
ʚʠʟʥʘʯʝʥʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʥʝʡʨʦʥʘʤʠ ʪʘ ʫʩʪʘʥʦʚʣʝʥʥʽ ʦʧʪʠʤʘʣʴʥʦʾ ʚʘʛʠ ʢʦʞʥʦʛʦ 
ʟʚ'ʷʟʢʫ. ʇʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʚʢʣʶʯʘʻ ʘʣʛʦʨʠʪʤʠ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ 
ʚʠʟʥʘʯʠʪʠ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʟʚ'ʷʟʢʫ ʤʽʞ ʥʝʡʨʦʥʘʤʠ. ʎʽ ʘʣʛʦʨʠʪʤʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ 

ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚʘʛʦʚʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʽ ʢʽʣʴʢʽʩʪʶ ʧʨʠʢʣʘʜʽʚ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʮʶ 
ʟʘʣʝʞʥʽʩʪʴ [2]. ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʥʘ ʨʠʩ. 1 ʩʭʝʤʠ ʤʝʨʝʞʽ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʘʣʛʦʨʠʪʤ ʥʘʚʯʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʧʦʤʠʣʢʠ. 

 
ʈʠʩ. 1 ɹʘʛʘʪʦʰʘʨʦʚʘ ʤʝʨʝʞʘ ʟ ʧʨʷʤʠʤʠ ʟʚôʷʟʢʘʤʠ. 

ɿʘ ʜʘʥʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ ʧʦʚʠʥʥʘ çʪʨʝʥʫʚʘʪʠʩʴè, ʩʧʽʚʩʪʘʚʣʷʶʯʠʩʴ 

ʽʟ ʚʠʙʽʨʢʦʶ ʟ ʪʠʩʷʯʽ ʤʘʣʶʥʢʽʚ ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ. 
ʗʢʱʦ ʥʝʡʨʦʤʝʨʝʞʘ ʢʦʨʝʢʪʥʦ ʥʘʚʯʠʣʘʩʷ, ʚʠʭʽʜʥʽ ʜʘʥʽ ʤʠ ʦʪʨʠʤʫʻʤʦ ʫ ʚʠʛʣʷʜʽ 

ʩʠʤʚʦʣʽʚ ʥʦʤʝʨʥʦʛʦ ʟʥʘʢʫ.  
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɺʩʪʘʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ ʟ ʨʦʟʧʽʟʥʘʚʘʥʥʷʤ ʥʦʤʝʨʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 
ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://t-bezpeka.com/services/innovations/vstanovlennya-systemy-z-
rozpiznavannyam-nomeriv/ 

2. ʄʝʪʦʜ ʟʚʦʨʦʪʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʧʦʤʠʣʢʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 2021. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://www.wiki.uk-ua.nina.az/ʄʝʪʦʜ_ʟʚʦʨʦʪʥʦʛʦ_ʧʦʰʠʨʝʥʥʷ_ʧʦʤʠʣʢʠ.html 
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ʋɼʂ 004.932:004.5 
ɯʅʌʆʈʄɸʎɯʁʅʆ ʋʇʈɸɺʃʗʖʏɸ ʉʀʉʊɽʄɸ ʈʆɿʇʆɼɯʃʋ ɿɸɼɸʏ ɯ 

ʂʆʅʊʈʆʃʖ ɰʍ ɺʀʂʆʅɸʅʅʗ ɺ ʂʆʄʇɸʅɯɰ 

ʄʘʤʦʥʪʦʚʘ ɼ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʈʦʟʧʦʜʽʣ ʟʘʜʘʯ ʽ ʢʦʥʪʨʦʣʴ ʾʭ ʚʠʢʦʥʘʥʥʷ ʚ ʢʦʤʧʘʥʽʾ ï ʮʝ ʯʘʩʪʠʥʘ ʧʨʦʻʢʪʥʦʛʦ 
ʤʝʥʝʜʞʤʝʥʪʫ. ʇʨʦʻʢʪʥʠʡ ʤʝʥʝʜʞʤʝʥʪ - ʮʝ ʧʨʦʮʝʩ ʢʝʨʫʚʘʥʥʷ ʧʨʦʻʢʪʦʤ ʚʽʜ ʧʦʯʘʪʢʫ ʜʦ 
ʟʘʚʝʨʰʝʥʥʷ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʠʭ ʮʽʣʝʡ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʧʨʦʻʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 
ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʫʩʧʽʰʥʝ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʻʢʪʫ, ʟʛʽʜʥʦ ʧʣʘʥʫ, ʙʶʜʞʝʪʫ ʪʘ 

ʽʥʰʠʤʠ ʫʤʦʚʘʤʠ. ɭ ʨʷʜ ʧʨʦʙʣʝʤ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʻʢʪʥʠʤ ʤʝʥʝʜʞʤʝʥʪʦʤ: 
1. ʅʝʜʦʩʪʘʪʥʽ ʥʘʚʠʯʢʠ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ [1]. ʂʝʨʽʚʥʠʢ ʧʨʦʻʢʪʫ, ʤʦʞʝ ʩʪʚʦʨʠʪʠ 

ʥʘʡʽʜʝʘʣʴʥʽʰʝ ʩʝʨʝʜʦʚʠʱʝ, ʘʣʝ ʷʢʱʦ ʢʦʤʘʥʜʘ ʥʝ ʚʦʣʦʜʽʻ ʥʝʦʙʭʽʜʥʠʤʠ ʥʘʚʠʯʢʘʤʠ ʜʣʷ 
ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʧʨʦʙʣʝʤʠ, ʧʨʦʻʢʪ ʧʨʠʨʝʯʝʥʠʡ ʥʘ ʧʨʦʚʘʣ. ʎʝ ʚʝʣʠʯʝʟʥʘ ʧʨʦʙʣʝʤʘ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ, ʷʢʫ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʣʠʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʣʝʞʥʦʛʦ ʜʦʩʚʽʜʫ ʪʘ 
ʧʝʨʝʜʙʘʯʝʥʥʷ, ʘʙʦ ʯʽʪʢʠʤ ʫʧʨʘʚʣʽʥʥʷʤ ʨʦʟʧʦʜʽʣʫ ʟʘʜʘʯ.  

2. ɹʨʘʢ ʧʽʜʟʚʽʪʥʦʩʪʽ [1]. ʇʨʦʻʢʪʥʘ ʢʦʤʘʥʜʘ ʧʨʘʮʶʻ ʜʫʞʝ ʜʦʙʨʝ, ʢʦʣʠ ʢʦʞʝʥ ʾʾ ʯʣʝʥ 
ʚʽʜʯʫʚʘʻ ʩʚʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʽ ʥʘʤʘʛʘʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʚʽʜʚʝʜʝʥʫ ʡʦʤʫ ʨʦʣʴ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʧʽʜʟʚʽʪʥʦʩʪʽ ʟ ʙʦʢʫ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ ʤʦʞʝ ʧʦʪʦʧʠʪʠ ʚʝʩʴ ʧʨʦʻʢʪ. ʑʦʙ 
ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ ʥʝʦʙʭʽʜʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʾʭʥʴʦʛʦ ʚʠʢʦʥʘʥʥʷ. 

3. ʅʝʨʝʘʣʽʩʪʠʯʥʽ ʜʝʜʣʘʡʥʠ [1]. ʎʝ ʱʝ ʦʜʥʘ ʟ ʧʨʦʙʣʝʤ, ʷʢʘ ʤʦʞʝ ʩʝʨʡʦʟʥʦ ʚʧʣʠʥʫʪʠ 
ʥʘ ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. ɹʫʜʴ-ʷʢʠʡ ʝʬʝʢʪʠʚʥʠʡ ʧʨʦʻʢʪʥʠʡ ʤʝʥʝʜʞʝʨ ʟʥʘʻ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʻʢʪʥʦʾ ʢʦʤʘʥʜʠ ʪʘ ʫʟʛʦʜʞʫʻ ʛʨʘʬʽʢ ʧʨʦʻʢʪʫ, ʚʠʟʥʘʯʘʶʯʠ ʧʨʽʦʨʠʪʝʪʠ 
ʜʝʜʣʘʡʥʽʚ ʽ ʧʨʦʻʢʪʥʠʭ ʟʘʚʜʘʥʴ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʤʦʞʥʘ 
ʚʽʜʩʣʽʪʢʫʚʘʪʠ ʜʝʜʣʘʡʥʠ ʧʨʦʻʢʪʫ ʧʽʜ ʯʘʩ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʘ ʪʘʢʦʞ, ʷʢʱʦ ʥʝʦʙʭʽʜʥʦ, 
ʟʤʽʥʠʪʠ ʪʝʨʤʽʥʠ.  

4. ɺʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʠʭ ʮʽʣʝʡ [1]. ʅʘʷʚʥʽʩʪʴ ʯʽʪʢʦʛʦ ʥʘʙʦʨʫ ʮʽʣʝʡ ʥʝ ʣʠʰʝ ʜʦʧʦʤʦʞʝ 
ʢʦʤʘʥʜʽ ʧʨʦʩʫʚʘʪʠʩʷ ʚʧʝʨʝʜ, ʘʣʝ ʡ ʜʦʧʦʤʦʞʝ ʤʝʥʝʜʞʝʨʫ ʧʨʦʻʢʪʽʚ ʚʽʜʩʪʦʶʚʘʪʠ ʩʚʦʻ 
ʙʘʯʝʥʥʷ ʧʝʨʝʜ ʚʠʱʠʤ ʢʝʨʽʚʥʠʮʪʚʦʤ ʽ ʢʣʽʻʥʪʘʤʠ. ʑʦʙ ʚʠʨʽʰʠʪʠ ʜʘʥʫ ʧʨʦʙʣʝʤʫ, ʫ 
ʤʝʥʝʜʞʝʨʘ ʽ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ ʧʨʦʻʢʪʫ ʤʘʻ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʨʦʻʢʪ ʽ 

ʧʨʦʧʠʩʘʥʽ ʯʽʪʢʽ ʮʽʣʽ.  
ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʠʱʝ ʚʢʘʟʘʥʽ ʧʨʦʙʣʝʤʠ ʧʨʦʻʢʪʥʦʛʦ ʤʝʥʝʜʞʝʤʝʥʪʫ, ʙʫʣʦ 

ʚʠʨʽʰʝʥʦ ʨʦʟʨʦʙʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ ʫʧʨʘʚʣʷʶʯʫ ʩʠʩʪʝʤʫ çʈʦʟʧʦʜʽʣ ʟʘʜʘʯ ʽ ʢʦʥʪʨʦʣʴ ʾʭ 
ʚʠʢʦʥʘʥʥʷ ʚ ʢʦʤʧʘʥʽʾè.  

1. ɹʘʟʘ ʜʘʥʠʭ. ɹʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ Microsoft SQL Server Management Studio 2018[2]. 
ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʙʘʟʠ ʜʘʥʠʭ ManagerProject, ʷʢʘ ʤʽʩʪʠʪʴ 7 

ʧʦʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʪʘʙʣʠʮʴ. ʊʘʙʣʠʮʷ çCustomerè ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʘʤʦʚʥʠʢʽʚ 
ʧʨʦʻʢʪʫ, ʚʢʣʶʯʘʶʯʠ ʾʭ ʫʥʽʢʘʣʴʥʠʡ ʢʦʜ (Customer_code) ʪʘ ʽʤôʷ (Customer_name). 

ʊʘʙʣʠʮʷ çProjectè ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʻʢʪ, ʘ ʩʘʤʝ ʫʥʽʢʘʣʴʥʠʡ ʢʦʜ (Project_code), 
ʥʘʟʚʫ (Project_name), ʙʶʜʞʝʪ (Project_budget), ʮʽʣʽ (Setting_objectives), ʧʦʯʘʪʦʢ 
(Start_project) ʪʘ ʢʽʥʝʮʴ(End_of_project) ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʫ, ʘ ʪʘʢʦʞ ʢʦʜ ʟʘʤʦʚʥʠʢʘ ʷʢ 
ʟʦʚʥʽʰʥʽʡ ʢʣʶʯ. ʊʘʙʣʠʮʷ çTeamè ʤʽʩʪʠʪʴ ʜʚʘ ʟʦʚʥʽʰʥʽʭ ʢʣʶʯʘ ʜʣʷ ʟʚ'ʷʟʢʫ ʟ ʪʘʙʣʠʮʷʤʠ 

çProjectè ʪʘ çEmployeeè. ʊʘʙʣʠʮʷ çEmployeeè ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʘ 
ʩʘʤʝ ʫʥʽʢʘʣʴʥʠʡ ʢʦʜ (Ident_code),  ʽʤ'ʷ (FullName), ʘʜʨʝʩʫ (Address), ʥʦʤʝʨ ʪʝʣʝʬʦʥʫ 
(Phone), ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ (Email), ʩʪʘʪʴ (Gender) ʪʘ ʢʦʜ ʧʦʟʠʮʽʾ ʷʢ ʟʦʚʥʽʰʥʽʡ ʢʣʶʯ. 
ʊʘʙʣʠʮʷ "Position" ʤʽʩʪʠʪʴ ʜʝʪʘʣʽ ʧʨʦ ʧʦʟʠʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʫʥʽʢʘʣʴʥʠʡ ʢʦʜ 

(Position_code), ʥʘʟʚʫ (Position_name) ʪʘ ʦʙʦʚ'ʷʟʢʠ (Duties). ʊʘʙʣʠʮʷ çTaskè ʤʽʩʪʠʪʴ 
ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʚʦʨʝʥʽ ʟʘʜʘʯʽ ʧʨʦʻʢʪʫ, ʚʢʣʶʯʘʶʯʠ ʫʥʽʢʘʣʴʥʠʡ ʢʦʜ (Task_code), ʥʘʟʚʫ 
(Task_name), ʧʦʩʪʘʥʦʚʢʫ (Formulation_of_the_task), ʧʦʯʘʪʦʢ (Start_of_execution) ʪʘ 
ʢʽʥʝʮʴ (End_of execution) ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯʽ, ʘ ʪʘʢʦʞ ʢʦʜ ʧʨʦʻʢʪʫ ʪʘ ʢʦʜ ʚʠʢʦʥʘʚʮʷ ʷʢ 

ʟʦʚʥʽʰʥʽ ʢʣʶʯʽ. ʊʘʙʣʠʮʷ çMagazineè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʽʜʩʣʽʪʢʦʚʫʚʘʥʥʷ ʚʠʢʦʥʘʥʥʷ 
ʟʘʜʘʯ ʪʘ ʤʽʩʪʠʪʴ ʫʥʽʢʘʣʴʥʠʡ ʢʦʜ ʟʘʧʠʩʫ (Record_number), ʢʦʥʪʨʦʣʴʥʫ ʜʘʪʫ 
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(Controle_date), ʚʽʜʩʦʪʦʢ ʟʘʚʝʨʰʝʥʥʷ (Percentage_of_completion), ʘ ʪʘʢʦʞ ʢʦʜ ʟʘʜʘʯʽ, ʢʦʜ 
ʧʨʦʻʢʪʫ ʪʘ ʢʦʜ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʷʢ ʟʦʚʥʽʰʥʽ ʢʣʶʯʽ ʜʣʷ ʟʚôʷʟʢʫ ʟ ʪʘʙʣʠʮʷʤʠ.   

 
ʈʠʩ.1 ʉʪʨʫʢʪʫʨʘ ʙʘʟʠ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ 

2. ʇʨʠʢʣʘʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɹʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ Microsoft Visual Studio[3]. 
ʅʘ ʨʠʩʫʥʢʫ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʨʤʘ ʟ ʧʦʚʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʢʦʞʥʦʛʦ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘ, ʜʝ ʤʝʥʝʜʞʝʨ ʤʦʞʝ ʾʾ ʧʨʦʜʠʚʠʪʠʩʷ ʽ ʚʠʙʨʘʪʠ ʪʦʛʦ, ʭʪʦ ʧʽʜʽʡʜʝ ʧʽʜ ʮʽʣʽ 
ʧʨʦʻʢʪʫ. ɯʜʝʷ ʪʘʢʘ, ʱʦ ʚʽʜʩʽʶʶʪʴʩʷ ʪʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ, ʷʢʽ ʥʝ ʟʤʦʞʫʪʴ ʜʦʩʷʛʪʠ ʫʩʧʽʰʥʦʩʪʽ 

ʜʘʥʦʛʦ ʧʨʦʻʢʪʫ.  

 
ʈʠʩ.2 ʌʦʨʤʘ çʉʧʽʚʨʦʙʽʪʥʠʢʠè ʟ ʧʦʚʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. kissflow.com  [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]:ç9 Project Management Challenges and How to 
Overcome Themè - ʈʝʞʠʤ ʜʦʩʪʫʧʫ:https://kissflow.com/project/project-management-
challenges/(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 20.03.2023)  

2. Download SQL Server Management Studio (SSMS) [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ:https://learn.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-
ssms?view=sql-server-ver16 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 23.03.2023) 

3. Microsoft: Microsoft Visual Studio [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://visualstudio.microsoft.com/ru/downloads/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 01.04.2023)  

https://kissflow.com/project/project-management-challenges/
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https://learn.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms?view=sql-server-ver16
https://learn.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms?view=sql-server-ver16
https://visualstudio.microsoft.com/ru/downloads/
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ʋɼʂ 004.4 
ʇʈʆɻʈɸʄʅʀʁ ɼʆɼɸʊʂʋ ɼʃʗ ʆɹʃɯʂʋ ʊɺɸʈʀʅ ɺ ʉʆɹɸʏʆʄʋ 

ʇʈʀʊʋʃʂʋ 

ʂʠʱʫʢ ʆ.ʄ.,ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʪʝʤʠ ʦʙʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʧʨʦʙʣʝʤʘ ʙʝʟʧʨʠʪʫʣʴʥʠʭ ʩʦʙʘʢ ʻ 
ʥʘʛʘʣʴʥʦʶ ʷʢ ʚ ʋʢʨʘʾʥʽ, ʪʘʢ ʽ  ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ 
ʩʦʙʘʯʠʭ ʧʨʠʪʫʣʢʽʚ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ. ʊʦʤʫ ʱʦ ʙʽʣʴʰʽʩʪʴ ʪʚʘʨʠʥ  
ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʫʣʠʮʷʭ, ʯʝʨʝʟ ʥʝʜʙʘʣʽʩʪʴ ʾʭʥʽʭ ʚʣʘʩʥʠʢʽʚ ʪʘ ʥʝʜʦʩʢʦʥʘʣʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ. 

ɺ ʋʢʨʘʾʥʽ ʥʝʤʘʻ ʯʽʪʢʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʽ ʪʦʤʫ ʚʣʘʩʥʠʢʠ ʪʚʘʨʠʥ ʥʝ ʥʝʩʫʪʴ 
ʥʽʷʢʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʪʝ, ʱʦ ʟʘʣʠʰʠʣʠ ʪʚʘʨʠʥʫ ʥʘ ʚʫʣʠʮʽ, ʯʠ ʟʘ ʪʝ, ʱʦ ʥʝʜʙʘʣʦ 
ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʥʠʭ. ʊʦʤʫ ʪʘʢʽ ʪʚʘʨʠʥʠ ʥʘ ʚʫʣʠʮʽ ʥʽʢʠʤ ʥʝ ʟʘʭʠʱʝʥʽ ʧʦʤʠʨʘʶʪʴ ʚʽʜ ʛʦʣʦʜʫ 
ʽ ʭʦʣʦʜʫ, ʘʙʦ ʧʦʪʝʨʧʘʶʪʴ ʚʽʜ ʣʶʜʝʡ, ʯʠ ʙʽʣʴʰ ʩʠʣʴʥʽʰʠʭ ʪʚʘʨʠʥ. ʊʦʤʫ ʜʝʷʢʽ ʥʝʙʘʡʜʫʞʽ 

ʣʶʜʠ ʟʘ ʧʽʜʪʨʠʤʢʠ ʚʦʣʦʥʪʝʨʽʚ ʩʪʚʦʨʶʶʪʴ ʧʨʠʪʫʣʢʠ ʜʣʷ ʪʚʘʨʠʥ. 
ʇʨʠʪʫʣʢʠ ʯʘʩʪʦ ʧʨʘʮʶʶʪʴ ʟ ʦʙʤʝʞʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʬʽʥʘʥʩʫʚʘʥʥʷ, 

ʧʝʨʩʦʥʘʣ ʪʘ ʦʙʣʘʜʥʘʥʥʷ. ʈʦʟʨʦʙʢʘ ʜʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʫ ʜʣʷ ʦʙʣʽʢʫ ʪʚʘʨʠʥ ʚ 
ʩʦʙʘʯʦʤʫ ʧʨʠʪʫʣʢʫ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʧʨʠʪʫʣʢʽʚ, ʧʦʣʝʛʰʫʻ ʧʨʘʮʶ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʮʠʭ ʧʨʠʪʫʣʢʽʚ, ʘ ʪʘʢʦʞ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʫʩʠʥʦʚʣʝʥʥʷ ʪʚʘʨʠʥ, ʜʦʟʚʦʣʷʻ 
ʩʪʝʞʠʪʠ ʟʘ ʟʜʦʨʦʚ'ʷʤ ʪʘ ʨʦʟʤʽʱʝʥʥʷʤ ʩʦʙʘʢ, ʘ ʪʘʢʦʞ ʚʝʩʪʠ ʟʚʽʪʥʽʩʪʴ ʩʦʙʘʢ ʚ ʥʦʚʠʭ ʩʽʤôʷʭ. 

ʉʫʯʘʩʥʽ ʧʨʠʪʫʣʢʠ ʧʦʪʨʝʙʫʶʪʴ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 
ʧʨʦʮʝʩʽʚ, ʪʘʢʠʭ ʷʢ ʦʙʣʽʢ ʪʚʘʨʠʥ, ʩʪʝʞʝʥʥʷ ʟʘ ʾʭ ʟʜʦʨʦʚ'ʷʤ, ʘ ʪʘʢʦʞ ʢʦʥʪʨʦʣʴ ʟʘ 

ʫʩʠʥʦʚʣʝʥʥʷʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʫ ʜʦʟʚʦʣʠʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ 
ʧʨʠʪʫʣʢʽʚ ʟʦʩʝʨʝʜʠʪʠʩʴ ʥʘ ʜʦʛʣʷʜʽ ʟʘ ʪʚʘʨʠʥʘʤʠ, ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʛʘʷʪʠ ʙʘʛʘʪʦ ʯʘʩʫ ʜʣʷ 
ʨʫʯʥʦʛʦ ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ. 

ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʫ ʜʣʷ ʦʙʣʽʢʫ ʪʚʘʨʠʥ ʚ ʩʦʙʘʯʦʤʫ ʧʨʠʪʫʣʢʫ ʩʧʨʠʷʪʠʤʝ 

ʟʘʙʝʟʧʝʯʝʥʥʶ ʟʨʫʯʥʦʩʪʽ, ʪʦʙʪʦ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʚʘʨʠʥ, ʾʭʥʻ ʟʜʦʨʦʚ'ʷ ʪʘ ʽʩʪʦʨʽʶ ʙʫʜʝ 
ʜʦʩʪʫʧʥʘ ʜʣʷ ʩʘʤʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʩʦʙʘʯʦʛʦ ʧʨʠʪʫʣʢʫ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʪʚʘʨʠʥ, ʘ ʪʘʢʦʞ 
ʚʦʣʦʥʪʝʨʘʤ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʧʨʠʪʫʣʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʮʝʡ ʧʨʦʛʨʘʤʥʠʡ ʜʦʜʘʪʦʢ  ʜʦʧʦʤʦʞʝ 
ʫ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʧʨʠʪʫʣʢʘʤʠ, ʚʦʣʦʥʪʝʨʘʤʠ, ʛʨʦʤʘʜʩʴʢʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʪʘ ʙʫʜʝ ʩʧʨʠʷʪʠ 

ʰʚʠʜʰʦʤʫ ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤʠ ʙʝʟʧʨʠʪʫʣʴʥʠʭ ʪʚʘʨʠʥ [1]. 
ʇʨʦʛʨʘʤʥʠʡ ʜʦʜʘʪʦʢ ʜʣʷ ʦʙʣʽʢʫ ʪʚʘʨʠʥ ʚ ʩʦʙʘʯʦʤʫ ʧʨʠʪʫʣʢʫ ʤʦʞʝ ʙʫʪʠ ʣʝʛʢʦ 

ʘʜʘʧʪʦʚʘʥʠʡ ʜʦ ʚʠʤʦʛ ʨʽʟʥʠʭ ʧʨʠʪʫʣʢʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʾʭʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʦʪʨʝʙʠ. ʎʝ ʜʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʛʥʫʯʢʽ ʪʝʭʥʦʣʦʛʽʾ ʨʽʰʝʥʴ, ʷʢʽ ʙʫʜʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʧʦʪʨʝʙʘʤ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʪʫʣʢʫ. 
ʈʦʟʨʦʙʣʝʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʜʦʜʘʪʦʢ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʷʭ Node.js, Express.js, 

JWT, Passport.js, React.js, PostgreSQL ʪʘ Sequelize ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʂʣʽʻʥʪ-ʩʝʨʚʝʨʥʫ 
ʘʨʭʽʪʝʢʪʫʨʫ RestAPI. ʉʠʩʪʝʤʘ ʤʘʻ ʜʚʘ ʪʠʧʠ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ: ʩʧʽʚʨʦʙʽʪʥʠʢ ʪʘ ʚʣʘʩʥʠʢ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʠʭ ʬʫʥʢʮʽʡ [2]. 
ʅʘ ʤʦʶ ʜʫʤʢʫ, ʮʝʡ ʧʨʦʛʨʘʤʥʠʡ ʜʦʜʘʪʦʢ ʟʨʫʯʥʠʡ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʨʠʪʫʣʢʫ ʪʠʤ, 

ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʚʝʩʪʠ ʦʙʣʽʢ ʩʦʙʘʢ, ʜʦʜʘʚʘʪʠ ʥʦʚʠʭ ʪʚʘʨʠʥ, ʨʝʜʘʛʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 
ʥʠʭ ʪʘ ʚʠʜʘʣʷʪʠ ʟʘʧʠʩʠ, ʘ ʪʘʢʦʞ ʟʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʰʫʢ ʩʦʙʘʢ ʟʘ ʨʽʟʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʦʨʦʜʦʶ, ʨʦʟʤʽʨʦʤ ʪʘ ʩʪʘʪʫʩʦʤ ʜʣʷ ʥʦʚʠʭ ʚʣʘʩʥʠʢʽʚ ʩʦʙʘʢ. 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʫ ʪʘʢʦʞ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʩʧʽʚʧʨʘʮʽ ʪʘ ʽʥʪʝʛʨʘʮʽʾ 

ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʪʚʘʨʠʥ, ʚʢʣʶʯʘʶʯʠ ʚʝʪʝʨʠʥʘʨʥʽ ʢʣʽʥʽʢʠ, ʢʦʥʪʨʦʣʴ ʟʘ 
ʚʘʢʮʠʥʘʮʽʻʶ ʪʘ ʽʥʰʽ ʟʦʦʟʘʭʠʩʥʽ ʦʨʛʘʥʽʟʘʮʽʾ. ʆʪʨʠʤʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʥʘʢʦʧʠʯʝʥʠʭ 

ʧʨʦʛʨʘʤʥʠʤ ʜʦʜʘʪʢʦʤ, ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʪʝʥʜʝʥʮʽʾ, ʦʮʽʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ 
ʧʽʜʭʦʜʽʚ ʪʘ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʨʦʙʦʪʫ ʧʨʠʪʫʣʢʽʚ. ʎʝ ʧʦʣʝʛʰʠʪʴ ʩʧʽʚʧʨʘʮʶ ʤʽʞ 
ʨʽʟʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʪʘ ʧʽʜʚʠʱʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʧʽʣʴʥʠʭ ʟʫʩʠʣʴ. 

ʇʨʦʛʨʘʤʥʠʡ ʜʦʜʘʪʦʢ ʜʣʷ ʦʙʣʽʢʫ ʪʚʘʨʠʥ ʤʦʞʝ ʩʪʘʪʠ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟʙʦʨʫ, ʘʥʘʣʽʟʫ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʪʫʣʢʘʤ ʚʠʷʚʣʷʪʠ ʪʝʥʜʝʥʮʽʾ, ʚʠʚʯʘʪʠ 
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ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʨʦʙʦʪʠ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʩʚʦʾ ʧʽʜʭʦʜʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʪʨʠʤʘʥʠʭ 
ʨʝʟʫʣʴʪʘʪʽʚ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʭʦʯʫ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʫ ʜʣʷ ʦʙʣʽʢʫ 
ʪʚʘʨʠʥ ʚ ʩʦʙʘʯʦʤʫ ʧʨʠʪʫʣʢʫ ʻ ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʩʧʨʠʷʻ 

ʧʦʢʨʘʱʝʥʥʶ ʫʤʦʚ ʞʠʪʪʷ ʪʚʘʨʠʥ ʪʘ ʧʦʣʽʧʰʝʥʥʶ ʨʦʙʦʪʠ ʧʨʠʪʫʣʢʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ 
ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʫʪʠʥʥʽ ʧʨʦʮʝʩʠ, 
ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʧʝʨʩʦʥʘʣʫ ʧʨʠʪʫʣʢʽʚ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʟʦʨʽʩʪʴ ʪʘ 
ʜʦʩʪʫʧʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʫ ʜʣʷ ʦʙʣʽʢʫ ʪʚʘʨʠʥ ʫ 
ʩʦʙʘʯʦʤʫ ʧʨʠʪʫʣʢʫ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʩʫʯʘʩʥʠʭ ʽ ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʜʦʛʣʷʜʫ ʟʘ 
ʙʝʟʧʨʠʪʫʣʴʥʠʤʠ ʩʦʙʘʢʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭʥʴʦʛʦ ʩʧʦʢʽʡʥʦʛʦ ʞʠʪʪʷ. ʜʦʧʦʤʦʛʘ ʫ ʚʝʜʝʥʥʽ 
ʚʩʽʻʾ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʠʪʫʣʢʫ, ʪʘ ʧʦʣʝʛʰʫʻ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. 

ʆʢʨʽʤ ʪʦʛʦ ʤʘʻ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ ʘʜʦʧʪʘʮʽʾ ʪʚʘʨʠʥ ʟ ʧʨʠʪʫʣʢʽʚ ʚ ʩʽʤôʷʭ, ʟʘʚʜʷʢʠ 
ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʜʦʜʘʪʢʫ [3].  
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75 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.9 
ɺʀʂʆʈʀʉʊɸʅʅʗ ʊɽʍʅʆʃʆɻɯɰ RPA ʋ ʈʆɿʈʆɹʎɯ ʉʀʉʊɽʄʀ 

ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ʋ ʉʌɽʈɯ ʋʇʈɸɺʃɯʅʅʗ ʂɸɼʈɸʄʀ 

ʐʫʣʷʢ ʅ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ʉʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʻ ʥʝʦʙʭʽʜʥʦʶ ʪʘ 
ʥʝʚʽʜ'ʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʜʽʷʣʴʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟʦʢʨʝʤʘ ʜʣʷ ʦʮʽʥʢʠ ʪʘ 
ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ. 

ʈʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʜʘʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʙʽʣʴʰʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʦʜʥʘʢ ʮʝ ʪʘʢʦʞ ʚʠʢʣʠʢʘʻ ʧʦʪʨʝʙʫ ʚ ʧʦʪʫʞʥʽʰʠʭ ʽʥʩʪʨʫʤʝʥʪʘʭ 
ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʜʘʯ. ʅʘʧʨʠʢʣʘʜ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ 
ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 
ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʬʘʢʪʽʚ. 

ʆʜʥʘʢ, ʮʝ ʪʘʢʦʞ ʩʪʚʦʨʶʻ ʥʦʚʽ ʚʠʢʣʠʢʠ ʜʣʷ ʙʽʟʥʝʩʫ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 
ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʚʣʘʩʥʽ ʤʝʪʦʜʠʢʠ ʘʥʘʣʽʟʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ, 
ʱʦʙ ʙʫʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤ. 

ʉʫʯʘʩʥʠʡ ʦʙʣʽʢ ʢʘʜʨʽʚ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʠʢ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʟʚʽʪʽʚ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʧʦʣʷʛʘʻ ʫ ʟʙʦʨʽ, ʦʙʨʦʙʮʽ ʪʘ ʘʥʘʣʽʟʽ ʜʘʥʠʭ 
ʧʨʦ ʢʘʜʨʦʚʠʡ ʩʢʣʘʜ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ. 

ɹʽʣʴʰʽʩʪʴ ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʟoʩʝʨʝʜʞʫʶʪʴ ʩʚʦʶ ʫʚʘʛʫ ʥʘ ʨʦʟʨʦʙʮʽ ʽ 
ʚʧʨʦʚʘʜʞʝʥʥʽ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʩʭʦʞʠʭ 

ʨʦʟʨʦʙʦʢ. ʎʝʡ ʧʨʦʮʝʩ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʙʽʟʥʝʩʫ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʜʦʟʚʦʣʷʻ 
ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʩʪʘʪʠ ʙʽʣʴʰ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ. ʊʦʤʫ, 
ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʪʝʤʠ ʙʫʜʝ ʟʙʝʨʽʛʘʪʠʩʷ ʚ ʥʘʡʙʣʠʞʯʽ ʜʝʩʷʪʠʣʽʪʪʷ, ʦʩʢʽʣʴʢʠ ʧʦʩʪʽʡʥʠʡ 
ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʶʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʘ ʪʘʢʦʞ ʚʠʤʘʛʘʻ 

ʧʦʩʪʽʡʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʞʝ ʽʩʥʫʶʯʠʭ ʨʦʟʨʦʙʦʢ. 
ʊʝʨʤʽʥ RPA (Robotic Process Automation) ʜʦʩʠʪʴ ʥʝʦʜʥʦʟʥʘʯʥʠʡ ʽ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ 

ʡʦʛʦ ʤʦʞʥʘ ʧʦ ʨʽʟʥʦʤʫ. ɻʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ ʪʝ, ʱʦ ʚʽʥ ʙʫʚ ʧʨʠʜʫʤʘʥʠʡ ʫ 2012 
ʨʦʮʽ, ʢʦʣʠ ʢʘʪʝʛʦʨʽʷ ʚʩʝ ʱʝ ʨʦʟʚʠʚʘʣʘʩʷ. ʅʘʧʨʠʢʣʘʜ, ʩʣʦʚʦ "ʨʦʙʦʪʠʟʦʚʘʥʠʡ" ʥʝ 

ʩʪʦʩʫʻʪʴʩʷ ʬʽʟʠʯʥʦʛʦ ʨʦʙʦʪʘ - ʥʘʪʦʤʽʩʪʴ ʡʜʝʪʴʩʷ ʧʨʦ ʧʨʦʛʨʘʤʥʦʛʦ ʨʦʙʦʪʘ (ʘʙʦ ʙʦʪʘ), ʷʢʠʡ 
ʤʦʞʝ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʜʽʾ ʣʶʜʠʥʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ. ʅʘʚʽʪʴ ʩʣʦʚʦ "ʧʨʦʮʝʩ" ʥʝ ʻ ʦʩʦʙʣʠʚʦ 
ʦʧʠʩʦʚʠʤ. ʂʨʘʱʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʙʫʣʦ ʙ "ʟʘʚʜʘʥʥʷ", ʷʢʽ ʻ ʦʢʨʝʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʜʽʡ, 
ʱʦ ʻ ʯʘʩʪʠʥʦʶ ʧʨʦʮʝʩʫ. ɹʦʪ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʘʚʣʝʥʠʡ ʯʝʨʝʟ ʭʤʘʨʥʝ ʩʝʨʝʜʦʚʠʱʝ ʘʙʦ ʯʝʨʝʟ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ. 
ʑʦ ʞ ʪʘʢʝ RPA? ɺʣʘʩʥʝ ʢʘʞʫʯʠ, RPA ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʦʪʽʚ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴ ʥʘʙʽʨ ʧʝʚʥʠʭ ʜʽʡ ʘʙʦ ʟʘʚʜʘʥʴ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢʠʭ, ʷʢ ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ: 
Å ɺʠʨʽʟʘʥʥʷ ʪʘ ʚʩʪʘʚʢʘ ʽʥʬʦʨʤʘʮʽʾ ʟ ʦʜʥʦʛʦ ʜʦʜʘʪʢʘ ʚ ʽʥʰʠʡ; 

Å ɺʽʜʢʨʠʪʪʷ ʚʝʙ-ʩʘʡʪʫ ʪʘ ʚʭʽʜ ʫ ʥʴʦʛʦ; 
Å ɺʽʜʢʨʠʪʪʷ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ ʪʘ ʚʢʣʘʜʝʥʴ; 
Å ʏʠʪʘʥʥʷ/ʟʘʧʠʩ ʙʘʟʠ ʜʘʥʠʭ; 
Å ɺʠʪʷʛ ʚʤʽʩʪʫ ʟ ʬʦʨʤ ʘʙʦ ʜʦʢʫʤʝʥʪʽʚ; 

Å ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʙʯʠʩʣʝʥʴ ʽ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ. 
ʊʘʢʽ ʨʝʯʽ ʤʦʞʫʪʴ ʟʚʫʯʘʪʠ ʜʝʱʦ ʙʫʜʝʥʥʦ ʪʘ ʩʧʨʦʱʝʥʦ. ɸʣʝ ʚ ʮʴʦʤʫ ʽ ʚʩʷ ʩʫʪʴ. RPA 

ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʪʠʭ ʟʘʚʜʘʥʥʷʭ, ʷʢʽ ʻ ʤʘʨʥʦʶ ʪʨʘʪʦʶ ʯʘʩʫ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ (ʚʦʥʠ 
ʤʦʞʫʪʴ ʚʠʪʨʘʯʘʪʠ ʯʘʩ ʥʘ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʟʘʜʘʯʽ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʣʦʚʘ çʘʚʪʦʤʘʪʠʟʘʮʽʷè ʚ 

RPA ʜʽʡʩʥʦ ʻ ʚʣʫʯʥʠʤ. ʉʘʤʝ ʚʦʥʘ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʥʘʧʨʷʤʢʫ [1]. 
ʉʪʨʫʢʪʫʨʘ ʘʨʭʽʪʝʢʪʫʨʠ RPA-ʨʽʰʝʥʥʷ ʜʣʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ 

ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ ʢʘʜʨʘʤʠ ʚʢʣʶʯʘʻ ʪʘʢʽ ʩʢʣʘʜʦʚʽ: 
1) ʇʽʜʛʦʪʦʚʢʘ ʜʘʥʠʭ: ʮʝʡ ʝʪʘʧ ʚʢʣʶʯʘʻ ʟʙʽʨ ʪʘ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʧʨʦ ʢʘʜʨʠ, ʱʦ 

ʚʢʣʶʯʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʘʡʤʘʥʥʷ, ʟʚʽʣʴʥʝʥʥʷ, ʚʽʜʧʫʩʪʢʠ, ʯʘʩ ʚʠʪʨʘʯʝʥʠʡ ʥʘ ʧʨʦʝʢʪʠ 
ʪʘ ʽʥʰʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʢʘʜʨʦʚʠʡ ʩʢʣʘʜ. ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ 
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ʽʥʩʪʨʫʤʝʥʪʠ, ʪʘʢʽ ʷʢ Excel, ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʢʘʜʨʘʤʠ. ɺ ʥʘʰʦʤʫ 
ʚʠʧʘʜʢʫ, ʜʣʷ ʟʙʦʨʫ ʽ ʦʙʨʦʢʠ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʪʴʩʷ Excel ʬʘʡʣʠ ʪʘ ʙʘʟʘ ʜʘʥʠʭ 
SQL.  

2) ʈʦʙʦʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ: ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʩʪʚʦʨʶʶʪʴʩʷ ʙʦʪʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʧʝʚʥʽ 

ʨʫʪʠʥʥʽ ʧʨʦʮʝʩʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʦʙʨʦʙʢʦʶ ʜʘʥʠʭ ʢʘʜʨʦʚʦʛʦ ʩʢʣʘʜʫ. ʈʝʘʣʽʟʘʮʽʷ, ʥʘʚʝʜʝʥʘ ʚ 
ʮʽʡ ʨʦʙʦʪʽ, ʦʙ'ʻʜʥʫʻ ʢʽʣʴʢʘ ʦʢʨʝʤʠʭ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, ʪʘʢʠʭ ʷʢ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ, ʾʭ 
ʦʙʨʦʙʢʘ, ʘʥʘʣʽʟ, ʬʦʨʤʘʪʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʟʚʽʪʫ, ʽ ʥʘʜʩʠʣʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʨʦʙʦʪʠ 
ʚʽʜʧʦʚʽʜʘʣʴʥʽʡ ʦʩʦʙʽ. 

3) ɯʥʪʝʛʨʘʮʽʷ ʟ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʢʘʜʨʘʤʠ: ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʙʦʪʠ, ʩʪʚʦʨʝʥʽ ʥʘ 
ʧʦʧʝʨʝʜʥʴʦʤʫ ʝʪʘʧʽ, ʽʥʪʝʛʨʫʶʪʴʩʷ ʟ ʽʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʢʘʜʨʘʤʠ. ʎʝ 
ʜʦʟʚʦʣʷʻ ʙʦʪʘʤ ʘʚʪʦʤʘʪʠʯʥʦ ʦʪʨʠʤʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʨʫʪʠʥʥʽ ʟʘʚʜʘʥʥʷ 
ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ. ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ, ʽʥʪʝʛʨʘʮʽʾ ʥʝ ʟʜʽʡʩʥʶʚʘʣʦʩʴ, ʦʩʢʽʣʴʢʠ ʽʩʥʫʶʯʦʾ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʢʘʜʨʘʤʠ ʚ ʢʦʤʧʘʥʽʾ ʥʝ ʽʩʥʫʚʘʣʦ, ʪʦʤʫ ʤʠ ʟʘʧʨʦʚʘʜʠʣʠ ʩʚʦʶ.  
4) ʄʦʥʽʪʦʨʠʥʛ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ: ʮʝʡ ʝʪʘʧ ʚʢʣʶʯʘʻ ʤʦʥʽʪʦʨʠʥʛ ʨʦʙʦʪʠ ʙʦʪʽʚ ʪʘ 

ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʧʦʤʠʣʦʢ ʪʘ ʧʨʦʙʣʝʤ. ʎʝ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʚʠʷʚʣʷʪʠ ʪʘ ʚʠʧʨʘʚʣʷʪʠ 
ʧʦʤʠʣʢʠ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʨʦʙʦʪʠʟʦʚʘʥʽ ʧʨʦʮʝʩʠ. ʆʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʟʘʙʝʟʧʝʯʫʻ 

ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ.  
5) ɿʚʽʪʥʽʩʪʴ: ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʟʚʽʪʽʚ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʜʘʥʠʭ 

ʧʨʦ ʨʦʙʦʪʫ ʙʦʪʽʚ ʪʘ ʾʭ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘ ʚʥʦʩʠʪʠ ʥʝʦʙʭʽʜʥʽ ʟʤʽʥʠ ʜʣʷ ʾʾ ʧʦʢʨʘʱʝʥʥʷ. 

ʋ ʜʠʧʣʦʤʥʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ 
ʫʧʨʘʚʣʽʥʥʷ ʢʘʜʨʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʡ RPA.  

ʉʪʚʦʨʝʥʘ ʧʨʦʛʨʘʤʘ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʽʩʪʶ ʧʦʢʨʠʚʘʪʠ ʙʘʞʘʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʪʘ 
ʨʦʟʚôʷʟʫʻ ʟʘʜʘʯʽ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ ʢʘʜʨʘʤʠ 

ʟʘʩʦʙʘʤʠ RPA. ʊʘʢʦʞ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʫʥʽʚʝʨʩʘʣʴʥʽ ʩʝʨʚʽʩʠ ʨʦʙʦʪʠ ʽʟ ʪʘʢʠʤʠ ʜʦʜʘʪʢʘʤʠ 
ʷʢ: Excel, Outlook, MsSQL ʪʘ PowerBi Desktop. ʎʝ ʩʧʨʦʱʫʻ ʤʘʡʙʫʪʥʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 
ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʧʦʜʘʣʴʰʽ ʩʪʚʦʨʝʥʥʷ ʙʦʪʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ñThe Robotic Process Automation Handbookò by Toma Tauli [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://nibmehub.com/opac-

service/pdf/read/The%20Robotic%20Process%20Automation%20Handbook%20by%20Tom
%20Taulli.pdf (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 20.04.2023) 
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ʋɼʂ 004.42 
ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɿ ʄʆʅɯʊʆʈʀʅɻʋ ɽʂʆʃʆɻɯʏʅʀʍ 

ʇɸʈɸʄɽʊʈɯɺ ʅɸɺʂʆʃʀʐʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

ʄʦʩʢʘʣʝʥʢʦ ɼ. ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʨʦʙʣʝʤʘ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ 
ʘʢʪʫʘʣʴʥʦʶ ʽ ʥʘʙʫʚʘʻ ʛʣʦʙʘʣʴʥʠʭ ʤʘʩʰʪʘʙʽʚ. ʇʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʤʽʩʪ, ʜʝ 
ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʫ ʥʦʨʤʫ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʝʨʡʦʟʥʠʭ 
ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ, ʪʚʘʨʠʥ ʪʘ ʨʦʩʣʠʥ, ʘ ʪʘʢʦʞ ʜʦ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʜʦʚʢʽʣʣʷ. ʂʨʽʤ ʪʦʛʦ ʦʩʦʙʣʠʚʦ ʚ ʋʢʨʘʾʥʽ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʪʘʢʽ ʩʠʩʪʝʤʠ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ, ɦ ʦ 
ʜʦʟʚʦʣʷʻ ʣʶʜʠʥʽ ʧʨʠʡʤʘʪʠ ʩʘʤʦʩʪʽʡʥʦ ʨʽʰʝʥʥʷ, ʷʢʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʩʦʢʝ ʟʘʙʨʫʜʥʝʥʥʷ 
ʚʽʜ ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ ʚʦʻʥʥʠʭ ʜʽʡ, ʷʢ-ʪʦ ʛʦʨʽʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ ʯʠ ʥʘʬʪʦʙʘʟ, 
ʚʠʢʠʜʠ ʚʽʜ ʊɽʉ ʧʽʩʣʷ ʙʦʤʙʘʨʜʫʚʘʥʥʷ, ʣʶʜʠʥʘ ʤʦʞʝ ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ, ʷʢ ʩʝʙʝ 

ʫʙʝʟʧʝʯʠʪʠ.   
ʊʘʢʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʠʪʴ ʟʙʠʨʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ 

ʚ ʨʽʟʥʠʭ ʤʽʩʮʷʭ ʪʘ ʚ ʨʽʟʥʠʡ ʯʘʩ. ʎʝ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʩʪʘʥ ʜʦʚʢʽʣʣʷ 
ʪʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ, ʘ ʪʘʢʦʞ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʘʛʨʦʟʠ ʪʘ ʧʨʠʡʤʘʪʠ ʝʬʝʢʪʠʚʥʽ ʟʘʭʦʜʠ 

ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʶ ʧʦʚʽʪʨʷ. 
ɿʛʽʜʥʦ ʟ ʇʦʩʪʘʥʦʚʦʶ ʂʄʋ ˉ827 ʚʽʜ 14.08.2019, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ: 
Å ʈʦʟʤʽʨʥʽ ʬʨʘʢʮʽʾ ʧʠʣʫ (PM10 ʪʘ PM2,5) - ʮʝ ʧʦʢʘʟʥʠʢʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʚʝʨʜʠʭ 

ʯʘʩʪʠʥʦʢ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʧʦʚʽʪʨʽ ʪʘ ʤʦʞʫʪʴ ʧʦʪʨʘʧʣʷʪʠ ʫ ʣʝʛʝʥʽ ʣʶʜʠʥʠ, ʱʦ ʤʦʞʝ 
ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. 

Å ʏʘʜʥʠʡ ʛʘʟ (ʉʆ) - ʮʝ ʛʘʟ, ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʥʝʧʦʚʥʦʤʫ ʟʛʦʨʘʥʥʽ ʧʘʣʠʚʘ. ʁʦʛʦ 
ʥʘʜʣʠʰʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ ʧʦʚʽʪʨʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʦʪʨʫʻʥʥʷ ʣʶʜʠʥʠ. 

Å ʆʢʩʠʜʠ ʘʟʦʪʫ (NO, NO2) - ʮʽ ʧʦʢʘʟʥʠʢʠ ʚʢʘʟʫʶʪʴ ʥʘ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ 
ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ ʧʨʦʤʠʩʣʦʚʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ. 

Å ʉʝʨʦʚʫʛʣʝʮʝʚʽ ʩʧʦʣʫʢʠ (SO2, H2S) - ʮʽ ʧʦʢʘʟʥʠʢʠ ʪʘʢʦʞ ʚʢʘʟʫʶʪʴ ʥʘ ʨʽʚʝʥʴ 
ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʧʨʦʤʠʩʣʦʚʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ. 

Å ʆʟʦʥ (O3) - ʮʝʡ ʧʦʢʘʟʥʠʢ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʘʥ ʘʪʤʦʩʬʝʨʠ ʪʘ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ 
ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʚʥʘʩʣʽʜʦʢ ʚʠʢʠʜʽʚ ʟ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ 
ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

Å ɹʝʥʟʘʧʽʨʝʥ - ʮʝ ʧʦʢʘʟʥʠʢ ʚʤʽʩʪʫ ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʚ ʧʦʚʽʪʨʽ, ʱʦ ʤʦʞʫʪʴ 

ʙʫʪʠ ʥʝʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. 
Å ʌʝʥʦʣ ʪʘ ʬʦʨʤʘʣʴʜʝʛʽʜ - ʮʽ ʧʦʢʘʟʥʠʢʠ ʚʢʘʟʫʶʪʴ ʥʘ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ 

ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʰʢʽʜʣʠʚʠʤʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ.ʽ ɭʉ 
ʚʚʘʞʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʟʘʙʨʫʜʥʶʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ.  

ʈʦʟʨʦʙʣʶʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ: ʢʣʽʻʥʪʩʴʢʦʾ ʪʘ 
ʩʝʨʚʝʨʥʦʾ.  

ʅʘ ʩʪʦʨʦʥʽ ʩʝʨʚʝʨʘ ʧʨʦʚʦʜʠʪʴʩʷ ʟʙʽʨ ʜʘʥʠʭ ʟ ʚʽʜʢʨʠʪʠʭ API ʟʽ ʩʪʘʥʮʽʷʤʠ 
ʤʦʥʽʪʦʨʠʥʛʫ. ʇʽʜ ʯʘʩ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʟʘʙʨʫʜʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʷ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ 

ʩʝʨʚʝʨ ʙʘʟʠ ʜʘʥʠʭ.  
ɼʘʣʽ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʜʘʥʠʭ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʟʽʙʨʘʥʽ ʜʘʥʽ ʧʦʢʘʟʥʠʢʽʚ 

ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʟ ʦʧʪʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. ʆʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ï ʮʝ ʟʥʘʯʝʥʥʷ ʷʢʽ ʥʝ 
ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. ʇʨʠ ʚʠʷʚʣʝʥʽ 

ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʩʠʩʪʝʤʘ ʨʦʟʩʠʣʘʻ ʩʧʦʚʽʱʝʥʥʷ ʚʩʽʤ ʧʽʜʧʠʩʘʥʠʤ 
ʢʦʨʠʩʪʫʚʘʯʘʤ. 

ʅʘ ʩʪʦʨʦʥʽ ʢʣʽʻʥʪʘ ʢʦʨʠʩʪʫʚʘʯ ʘʚʪʦʨʠʟʫʻʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʟ ʚʝʙ-ʙʨʘʫʟʝʨʘ, ʧʽʩʣʷ ʯʦʛʦ 
ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ ʷʢʠʡ ʤʘʻ ʩʪʘʪʫʩ (ʝʢʦʣʦʛ, ʛʨʦʤʘʜʷʥʠʥ) ʦʪʨʠʤʫʻ ʜʦʩʪʫʧ ʜʦ ʧʘʥʝʣʽ ʜʣʷ 

ʝʢʦʣʦʛʘ ʘʙʦ ʛʨʦʤʘʜʷʥʠʥʘ. ɿʚʠʯʘʡʥʠʡ ʛʨʦʤʘʜʷʥʠʥ ʤʦʞʝ ʧʝʨʝʛʣʷʜʘʪʠ ʢʘʨʪʫ, ʛʨʘʬʽʢʠ 
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʟʘʙʨʫʜʥʝʥʥʷ ʟʘ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ɽʢʦʣʦʛ ʤʦʞʝ ʜʦʜʘʚʘʪʠ ʩʪʘʥʮʽʾ, ʬʦʨʤʫʚʘʪʠ ʟʚʽʪʠ 
ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʧʝʨʝʛʣʷʜʘʪʠ ʧʨʦʛʥʦʟʠ. 

ʉʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʠ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʾʾ ʧʘʢʝʪʘʤʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʜʽʘʛʨʘʤʽ 
ʧʘʢʝʪʽʚ (ʨʠʩ. 1.): 

 
ʈʠʩ 1. ɼʽʘʛʨʘʤʘ ʧʘʢʝʪʽʚ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ 

ɺ ʭʦʜʽ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 
ʪʘʢʽ ʷʢ: PHP ï ʜʣʷ ʨʦʟʨʦʙʢʠ ʙʝʢʝʥʜ-ʯʘʩʪʠʥʠ, React, JavaScript, HTML5, CSS3 ï ʜʣʷ 
ʨʦʟʨʦʙʢʠ ʬʨʦʥʪʝʥʜ-ʯʘʩʪʠʥʠ, ʤʦʚʘ ʟʘʧʠʪʽʚ SQL ʜʣʷ ʨʦʙʦʪʠ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ. 

ɯʥʪʝʨʬʝʡʩ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʧʨʦʛʨʘʤʠ (ʈʠʩ 2): 

 
ʈʠʩ 2. ɯʥʪʝʨʬʝʡʩ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʇʦʩʪʘʥʦʚʘ ʂʄʋ ˉ827 ʚʽʜ 14.08.2019: 

https://zakon.rada.gov.ua/laws/show/827-2019. 
2. eco-city [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çEcoCityè. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  https://eco-

city.org.ua/ 
3. ɺʽʜʥʦʚʣʝʥʥʷ ʜʦʚʢʽʣʣʷ ʋʢʨʘʾʥʠ ʧʽʩʣʷ ʚʽʡʥʠ ʤʘʻ ʚʢʣʶʯʘʪʠ ʚʩʽ ʟʙʠʪʢʠ, ʷʢʽ 

ʥʘʥʝʩʝʥʽ ʜʦʚʢʽʣʣʶ - ɺʩʝ ʧʨʦ ʧʦʚʽʪʨʷ (cleanair.org.ua) 
https://cleanair.org.ua/event/consequences-conference/ 
  

https://zakon.rada.gov.ua/laws/show/827-2019
https://eco-city.org.ua/
https://eco-city.org.ua/
https://cleanair.org.ua/event/consequences-conference/
https://cleanair.org.ua/event/consequences-conference/
https://cleanair.org.ua/event/consequences-conference/
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004-42 
ʇʈʆɽʂʊʋɺɸʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ɺʀɺʏɽʅʅʗ ʋʂʈɸɰʅʉʔʂʆɰ ʄʆɺʀ 

ɺʦʣʦʰʠʥʘ ʂ.ɼ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɼʫʜʥʠʢ ɸ.ʆ. 

ɼʘʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʷʤ ʚ ʛʘʣʫʟʽ ʧʝʜʘʛʦʛʽʢʠ, ʽ ʩʪʦʩʫʻʪʴʩʷ ʚʠʚʯʝʥʥʷ 
ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʫʯʘʩʥʝ ʩʫʩʧʽʣʴʩʪʚʦ ʧʦʪʨʝʙʫʻ 
ʫʢʨʘʾʥʩʴʢʠʡ ʷʢʽʩʥʠʡ ʢʦʥʪʝʥʪ, ʷʢʦʛʦ ʪʘʢ ʤʘʣʦ ʟʘʨʘʟ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ 
ʻ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʫʯʘʩʥʦʾ ʪʘ ʘʢʪʫʘʣʴʥʦʾ ʥʘ ʮʝʡ ʯʘʩ 

ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ. 
ɼʦʧʦʚʥʶʶʯʠ ʮʝ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʚʯʝʥʥʷ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʥʝ ʪʽʣʴʢʠ 

ʜʦʧʦʤʘʛʘʻ ʟʙʝʨʝʛʪʠ ʢʫʣʴʪʫʨʥʫ ʩʧʘʜʱʠʥʫ ʥʘʰʦʾ ʢʨʘʾʥʠ, ʘʣʝ ʡ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʤʠʩʣʝʥʥʷ 
ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ. ʂʨʽʤ ʪʦʛʦ, ʚʦʣʦʜʽʥʥʷ ʨʽʜʥʦʶ ʤʦʚʦʶ ʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʘʤʦʩʚʽʜʦʤʦʩʪʽ ʪʘ ʧʘʪʨʽʦʪʠʟʤʫ. 
ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ ʧʦʚʠʥʥʘ ʘʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʧʽʜʚʠʱʝʥʥʷʤ 

ʷʢʦʩʪʽ ʚʠʢʣʘʜʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʪʘ ʣʽʪʝʨʘʪʫʨʠ, ʨʦʟʨʦʙʣʷʪʠ ʥʦʚʽ ʤʝʪʦʜʠʢʠ, ʘ ʪʘʢʦʞ 
ʩʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʥʘʜ ʚʠʚʯʝʥʥʷʤ ʤʦʚʠ ʪʘ ʾʾ 

ʧʨʘʚʠʣʴʥʠʤ ʚʞʠʚʘʥʥʷʤ [1]. 
ʄʝʪʘ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʩʫʯʘʩʥʦʤʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʧʦʨʪʘʣʫ ʟʘ ʜʣʷ 

ʧʦʣʝʛʰʝʥʥʷ ʚʠʚʯʝʥʥʷ ʤʦʚʠ, ʟʘ ʦʩʥʦʚʫ ʙʫʣʘ ʚʟʷʪʘ ʩʫʯʘʩʥʘ ʥʝ ʩʫʭʘ ʪʝʦʨʽʷ, ʮʽʢʘʚʽ ʚʧʨʘʚʠ, 
ʪʘ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʪʝʤ ʟ ʧʨʦʬʝʩʽʡʥʠʤʠ ʚʠʢʣʘʜʘʯʘʤʠ. 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʤʝʪʠ ʩʣʫʞʘʪʴ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

¶ ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʪʘ ʧʝʜʘʛʦʛʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ; 

¶ ʬʦʨʤʫʣʶʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ; 

¶ ʟʘʦʭʦʯʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʠʢʣʘʜʘʯʽʚ; 

¶ ʨʦʟʨʦʙʢʘ ʧʨʦʩʪʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʣʘʪʬʦʨʤʦʶ. 
ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ð ʧʝʜʘʛʦʛʽʯʥʽ ʽʥʩʪʨʫʤʝʥʪʘʨʽʾ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʚʠʢʣʘʜʘʯʘʤʠ ʥʘ ʫʨʦʢʘʭ ʟʘ ʜʣʷ ʷʢʽʩʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʚʯʝʥʥʷ ʤʦʚʠ. ʎʝ ʤʦʞʝ ʤʽʩʪʠʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʚʠʢʣʘʜʘʥʥʷ, ʟʘʩʦʙʠ ʪʘ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʦʚʠ, ʘ ʪʘʢʦʞ ʬʦʨʤʠ 
ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ [2]. 

ʇʝʜʘʛʦʛʽʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʠʢʣʘʜʘʯʘʤʠ, ʧʦʚʠʥʝʥ 
ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʾʭʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʪʨʝʙʠ ʪʘ ʨʽʚʝʥʴ ʟʥʘʥʴ. ʊʘʢʦʞ 

ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʨʦʟʚʠʪʦʢ ʾʭʥʽʭ 
ʤʦʚʣʝʥʥʻʚʠʭ ʥʘʚʠʯʦʢ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʦʩʣʫʞʠʣʠ ʧʨʦʪʦʪʠʧʠ ʧʣʘʪʬʦʨʤ ʟ 
ʚʠʚʯʝʥʥʷ ʽʥʰʠʭ ʤʦʚ. ɺ ʷʢʦʩʪʽ ʪʝʦʨʝʪʠʯʥʦʾ ʙʘʟʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʤʘʪʝʨʽʘʣʠ 

ʧʦʧʫʣʷʨʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʜʽʷʯʽʚ ʪʘ ʚʯʠʪʝʣʽʚ ʚ ʋʢʨʘʾʥʽ. ʊʘʢʠʭ ʷʢ: ʫʯʠʪʝʣʴ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ, 
ʤʝʪʦʜʠʩʪ, ʜʦʮʝʥʪ, ʟʘʩʣʫʞʝʥʠʡ ʧʨʘʮʽʚʥʠʢ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ 2017 ʨʦʢʫ ɸʚʨʘʤʝʥʢʦ 
ʆʣʝʢʩʘʥʜʨ ʄʠʢʦʣʘʡʦʚʠʯ ʪʘ ʽʥʰʽ. 

ʇʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʷ ʚʠʨʽʰʠʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʣʷʮʽʡʥʫ ʙʘʟʫ 

ʜʘʥʠʭ MySQL. ʈʝʣʷʮʽʡʥʘ ʙʘʟʘ ʜʘʥʠʭ MySQL ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʙʘʟ ʜʘʥʠʭ ʫ 
ʩʚʽʪʽ. ɺʦʥʘ ʻ ʚʽʜʢʨʠʪʦʶ, ʙʝʟʢʦʰʪʦʚʥʦʶ ʪʘ ʤʘʻ ʚʝʣʠʢʫ ʩʧʽʣʴʥʦʪʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ 
ʨʦʟʨʦʙʥʠʢʽʚ.  

MySQL ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʪʘ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʜʘʥʽ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʴ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʨʷʜʢʠ ʪʘ ʩʪʦʚʧʮʽ ʟʽ ʟʥʘʯʝʥʥʷʤʠ. ʎʷ ʙʘʟʘ ʜʘʥʠʭ ʧʽʜʪʨʠʤʫʻ ʤʦʚʠ ʟʘʧʠʪʽʚ SQL (Structured 
Query Language), ʷʢʘ ʜʦʟʚʦʣʷʻ ʨʦʙʠʪʠ ʟʘʧʠʪʠ ʜʦ ʙʘʟʠ ʜʘʥʠʭ, ʚʠʙʠʨʘʪʠ, ʚʩʪʘʚʣʷʪʠ, 
ʦʥʦʚʣʶʚʘʪʠ ʪʘ ʚʠʜʘʣʷʪʠ ʜʘʥʽ. 

MySQL ʪʘʢʦʞ ʤʘʻ ʙʘʛʘʪʦ ʢʦʨʠʩʥʠʭ ʬʫʥʢʮʽʡ, ʪʘʢʠʭ ʷʢ ʪʨʘʥʟʘʢʮʽʾ, ʽʥʜʝʢʩʘʮʽʷ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʜʘʥʠʭ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. ɺʦʥʘ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʘ ʟ 
ʙʘʛʘʪʴʤʘ ʽʥʰʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. 

https://mon.gov.ua/storage/app/media/zagalna%20serednya/serpneva-konferencia/2022/Mizhn.serpn.ped.nauk-prakt.konferentsiya/Nauk-metod.zbirnyk-Osv.Ukrayiny.v.umovakh.voyennoho.stanu-%20Innovatsiyna.ta.proyektna.diyalnist.pdf
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80 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋ ʚʘʩ ʤʦʞʫʪʴ ʙʫʪʠ ʧʠʪʘʥʥʷ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ MySQL ʘʙʦ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ, 
ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʙʘʟʠ ʜʘʥʠʭ. ʗʢʱʦ ʪʘʢ, ʥʝ ʩʦʨʦʤʪʝʩʷ ʟʘʧʠʪʫʚʘʪʠ, 
ʽ ʷ ʜʦʧʦʤʦʞʫ ʚʘʤ ʫ ʚʠʨʽʰʝʥʥʽ ʮʠʭ ʟʘʚʜʘʥʴ [3]. 

ɯʥʪʝʨʬʝʡʩʥʘ ʯʘʩʪʠʥʘ ʩʘʡʪʫ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʪʘ 

ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʚʢʣʶʯʘʶʪʴ ʥʘʩʪʫʧʥʝ: [4] 
ʄʝʥʶ: ʤʝʥʶ ʤʽʩʪʠʪʴ ʦʩʥʦʚʥʽ ʢʘʪʝʛʦʨʽʾ, ʷʢʽ ʜʦʩʪʫʧʥʽ ʥʘ ʩʘʡʪʽ. ɺʦʥʦ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʣʝʛʢʠʤ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʥʘʚʽʛʘʮʽʾ, ʱʦʙ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʛʣʠ ʰʚʠʜʢʦ ʟʥʘʡʪʠ ʪʝ, ʱʦ ʾʤ 
ʧʦʪʨʽʙʥʦ. 

ɼʦʤʘʰʥʷ ʩʪʦʨʽʥʢʘ: ʥʘ ʜʦʤʘʰʥʽʡ ʩʪʦʨʽʥʮʽ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʧʦʙʘʯʠʪʠ ʤʦʜʫʣʽ ʟʘ 
ʷʢʠʤʠ ʩʪʫʜʝʥʪʠ ʥʘʚʯʘʶʪʴʩʷ ʥʘ ʢʫʨʩʽ. 

ʉʪʦʨʽʥʢʠ ʤʦʜʫʣʽʚ: ʢʦʞʝʥ ʤʦʜʫʣʴ ʤʘʻ ʩʚʦʶ ʩʪʦʨʽʥʢʫ ʟ ʢʦʨʦʪʢʠʤ ʪʘ ʟʨʦʟʫʤʽʣʠʤ 
ʦʧʠʩʦʤ ʧʨʘʚʠʣ, ʧʨʘʢʪʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʽʜʢʨʽʧʣʝʥʠʤ ʚʽʜʝʦʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ, 

ʪʘ ʪʝʩʪʫʚʘʥʥʷʤ. 
ʌʦʨʤʠ: ʩʘʡʪ ʤʽʩʪʠʪʴ ʪʘʢʦʞ ʬʦʨʤʠ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ, ʪʘ ʘʚʪʦʨʠʟʘʮʽʾ ʩʪʫʜʝʥʪʘ ʥʘ 

ʧʣʘʪʬʦʨʤʽ.  
ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʘ ʧʘʥʝʣʴ: ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ ʩʘʡʪʫ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʧʘʥʝʣʽ ʢʝʨʫʚʘʥʥʷ, 

ʜʝ ʚʦʥʠ ʤʦʞʫʪʴ ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʢʫʨʩʠ, ʨʝʜʘʛʫʚʘʪʠ ʽʩʥʫʶʯʽ ʪʘ ʟʤʽʥʶʚʘʪʠ ʽʥʰʽ 
ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʘʡʪʫ. 

ɼʠʟʘʡʥ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʻ ʩʪʨʠʤʘʥʠʤ ʪʘ ʥʝ ʩʪʚʦʨʶʻ ʙʘʛʘʪʦ ʚʽʟʫʘʣʴʥʦʛʦ ʰʫʤʫ ʥʘ 
ʩʪʦʨʽʥʮʽ.  
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https://www.kspu.edu/FileDownload.ashx/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D0%BA%D0%B0%20%D0%B2%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%B0%D0%BD%D0%BD%D1%8F.pdf?id=1cce4002-ce8d-4991-809f-f0fcd3d3994b
https://www.kspu.edu/FileDownload.ashx/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D0%BA%D0%B0%20%D0%B2%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%B0%D0%BD%D0%BD%D1%8F.pdf?id=1cce4002-ce8d-4991-809f-f0fcd3d3994b
https://dspace.nau.edu.ua/bitstream/NAU/51870/1/%D0%A4%D0%9A%D0%9A%D0%9F%D0%86_2021_122_%D0%A4%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8F%D0%BD%D0%B8%D0%B9_%D0%84_%D0%9E.pdf
https://dspace.nau.edu.ua/bitstream/NAU/51870/1/%D0%A4%D0%9A%D0%9A%D0%9F%D0%86_2021_122_%D0%A4%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8F%D0%BD%D0%B8%D0%B9_%D0%84_%D0%9E.pdf
https://dspace.nau.edu.ua/bitstream/NAU/51870/1/%D0%A4%D0%9A%D0%9A%D0%9F%D0%86_2021_122_%D0%A4%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8F%D0%BD%D0%B8%D0%B9_%D0%84_%D0%9E.pdf
https://lib.chmnu.edu.ua/pdf/posibnuku/313/7.pdf
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ʋɼʂ 004-42 
ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ɼʆʇʆʄʆɻʀ ʋʂʈɸɰʅʎʗʄ ,ʑʆ 

ʇʆɼʆʈʆɾʋʖʊʔ ɿ ʍɸʊʅɯʄʀ ʊɺɸʈʀʅɸʄʀ  

ʉʪʫʜʽʛʨʘʜ ɯ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʫʟʴʤʽʥʩʴʢʘ ʆ.ɻ. 

ɺʩʪʫʧ. ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʜʦʧʦʤʦʛʠ ʫʢʨʘʾʥʮʷʤ, ʱʦ ʧʦʜʦʨʦʞʫʶʪʴ ʟ ʭʘʪʥʽʤʠ 
ʪʚʘʨʠʥʘʤʠ, ʻ ʘʢʪʫʘʣʴʥʦʶ ʯʝʨʝʟ ʟʨʦʩʪʘʶʯʫ ʢʽʣʴʢʽʩʪʴ ʚʣʘʩʥʠʢʽʚ ʜʦʤʘʰʥʽʭ ʪʚʘʨʠʥ, ʷʢʽ 
ʙʘʞʘʶʪʴ ʙʨʘʪʠ ʾʭ ʽʟ ʩʦʙʦʶ ʥʘ ʧʦʜʦʨʦʞʽ. ɼʦ ʮʴʦʛʦ ʯʘʩʪʦ ʚʠʥʠʢʘʣʠ ʧʨʦʙʣʝʤʠ, ʪʘʢʽ ʷʢ 
ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʘʪʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʨʘʚʠʣʘ ʧʝʨʝʚʝʟʝʥʥʷ ʪʚʘʨʠʥ, ʪʨʫʜʥʦʱʽ ʟ ʧʦʰʫʢʦʤ 

ʣʽʢʘʨʽʚ-ʚʝʪʝʨʠʥʘʨʽʚ ʫ ʥʦʚʦʤʫ ʤʽʩʪʽ, ʥʝʚʽʜʦʤʽʩʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʪʚʘʨʠʥ ʚ ʛʦʪʝʣʷʭ ʪʘ ʽʥʰʠʭ 
ʤʽʩʮʷʭ ʧʝʨʝʙʫʚʘʥʥʷ ʪʦʱʦ. 

ɯʩʥʫʶʪʴ ʜʝʷʢʽ ʧʦʜʽʙʥʽ ʧʨʦʛʨʘʤʠ, ʪʘʢʽ ʷʢ Pet Travel Advisor ʪʘ Bring Fido, ʷʢʽ ʪʘʢʦʞ 
ʥʘʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʽʩʮʷ ʧʝʨʝʙʫʚʘʥʥʷ, ʧʨʘʚʠʣʘ ʧʝʨʝʚʝʟʝʥʥʷ ʪʘ ʽʥʰʽ ʢʦʨʠʩʥʽ 

ʨʝʩʫʨʩʠ ʜʣʷ ʧʦʜʦʨʦʞʫʶʯʠʭ ʟ ʪʚʘʨʠʥʘʤʠ. ʆʜʥʘʢ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʜʦʧʦʤʦʛʠ 
ʫʢʨʘʾʥʮʷʤ, ʱʦ ʧʦʜʦʨʦʞʫʶʪʴ ʟ ʭʘʪʥʽʤʠ ʪʚʘʨʠʥʘʤʠ, ʚʠʨʽʰʫʻ ʢʦʥʢʨʝʪʥʫ ʧʦʪʨʝʙʫ 
ʫʢʨʘʾʥʩʴʢʠʭ ʛʨʦʤʘʜʷʥ ʪʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʪʦʯʥʫ ʪʘ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ 
ʩʪʦʩʫʻʪʴʩʷ ʷʢ ʢʦʥʢʨʝʪʥʦ ʫʢʨʘʾʥʩʴʢʠʭ ʧʨʘʚʠʣ ʪʘ ʤʽʩʮʴ ʧʝʨʝʙʫʚʘʥʥʷ, ʪʘʢ ʽ ʜʣʷ ʚʠʾʟʜʫ ʟʘ 

ʢʦʨʜʦʥ.[1, 2]. 
ʄʝʪʘ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʦʟʨʦʙʠʪʠ ʟʨʫʯʥʠʡ ʪʘ ʜʦʩʪʫʧʥʠʡ ʦʥʣʘʡʥ ʨʝʩʫʨʩ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʜʣʷ ʫʢʨʘʾʥʮʽʚ, ʷʢʽ ʧʣʘʥʫʶʪʴ ʧʦʜʦʨʦʞʫʚʘʪʠ ʟʽ ʩʚʦʾʤʠ ʜʦʤʘʰʥʽʤʠ ʪʚʘʨʠʥʘʤʠ, 
ʱʦʙ ʚʦʥʠ ʤʦʛʣʠ ʰʚʠʜʢʦ ʪʘ ʣʝʛʢʦ ʟʥʘʡʪʠ ʚʩʶ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʘʚʠʣʘ 

ʧʝʨʝʚʝʟʝʥʥʷ ʪʚʘʨʠʥ, ʤʽʩʮʷ ʨʦʟʤʽʱʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʦ ʣʽʢʘʨʽʚ-ʚʝʪʝʨʠʥʘʨʽʚ, ʷʢʽ ʥʘʜʘʜʫʪʴ 
ʥʝʦʙʭʽʜʥʫ ʜʦʧʦʤʦʛʫ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ. 

ʆʧʠʩ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʩʠʩʪʝʤʦʶ ʪʘ ʧʝʨʝʜʙʘʯʫʚʘʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʧʦʜʘʥʦ 
ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ.1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 
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ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʫ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ, ʥʘ 
ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʙʫʜʫʪʴ ʚʠʨʽʰʫʚʘʪʠʩʷ ʧʝʚʥʽ ʟʘʚʜʘʥʥʷ (ʪʘʙʣʠʮʷ 1). 

ʊʘʙʣʠʮʷ 1. 
ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ɯʉ ʜʦʧʦʤʦʛʠ ʫʢʨʘʾʥʮʷʤ ,ʱʦ 

ʧʦʜʦʨʦʞʫʶʪʴ ʟ ʭʘʪʥʽʤʠ ʪʚʘʨʠʥʘʤʠ 

ɿʘʚʜʘʥʥʷ ɯʥʩʪʨʫʤʝʥʪʠ 

ʉʪʚʦʨʝʥʥʷ ʜʠʟʘʡʥ-ʢʦʥʮʝʧʮʽʾ 
ʩʘʡʪʫ(ʧʦʯʘʪʢʦʚʠʡ ʤʘʢʝʪ ʩʘʡʪʫ) 

FIGMA 

ʉʪʚʦʨʝʥʥʷ ʤʘʢʝʪʽʚ ʩʪʦʨʽʥʦʢ ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Visual 
Studio Code(ʨʝʜʘʢʪʦʨ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ). 
ɼʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ  ʤʦʚʘ ʨʦʟʤʽʪʢʠ HTML ʪʘ 
ʬʦʨʤʘʣʴʥʘ ʤʦʚʘ ʦʧʠʩʫ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ 

ʩʪʦʨʽʥʦʢ - CSS.  

ʉʪʚʦʨʝʥʥʷ ʤʫʣʴʪʠʤʝʜʽʘ ʽ 

FLASH-ʝʣʝʤʝʥʪʽʚ 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Visual 

Studio Code ʪʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ JavaScript. 

ʇʨʦʛʨʘʤʫʚʘʥʥʷ (ʨʦʟʨʦʙʢʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ) 

ɺ ʩʝʨʝʜʦʚʠʱʝ Visual Studio Code ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʨʝʡʤʚʦʨʢʘ React ʜʣʷ JS(ʩʢʨʠʧʪʦʚʘ ʤʦʚʘ ʟʘʛʘʣʴʥʦʛʦ 
ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʘ ʽʥʪʝʥʩʠʚʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 
ʨʦʟʨʦʙʢʠ ʚʝʙ-ʜʦʜʘʪʢʽʚ). 

ʉʪʚʦʨʝʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ 
ʨʝʣʷʮʽʡʥʦʾ ɹɼ ʧʨʦʝʢʪʫ 

MySql WorkBench (ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 
ʉʋɹɼ MySQL) 

ʆʧʪʠʤʽʟʘʮʽʷ ʽ ʨʦʟʤʽʱʝʥʥʷ 
ʤʘʪʝʨʽʘʣʽʚ ʩʘʡʪʫ 

ʆʪʞʝ, ʤʘʻʤʦ ʽʥʪʫʾʪʠʚʥʦ-ʟʨʦʟʫʤʽʣʠʡ ʜʠʟʘʡʥ ʪʘ ʦʧʪʠʤʘʣʴʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʠʭ 
ʟʘʚʜʘʥʴ ʬʫʥʢʮʽʦʥʘʣ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʣʷʮʽʡʥʦʾ ʙʘʟʠ ʜʘʥʠʭ MySql ʜʦʟʚʦʣʠʪʴ ʨʝʘʣʽʟʫʚʘʪʠ 
ʜʝʧʣʦʡ ʥʘ ʭʦʩʪʠʥʛʠ ʥʘ ʙʝʟʦʧʣʘʪʥʽʡ ʦʩʥʦʚʽ; ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʜʣʷ ʮʴʦʛʦ ʬʫʥʢʮʽʦʥʘʣ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʭ ʩʝʨʚʽʩʽʚ: Heroku ʽ Render. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʡʤʘʥʦʛʦ 
ʩʭʦʚʠʱʘ ʙʫʜʝ ʦʙʨʘʥʦ ʦʜʠʥ ʟ ʜʚʦʭ ʭʦʩʪʠʥʛʽʚ: Heroku ï ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʨʦʟʨʦʙʣʶʚʘʥʘ ʙʘʟʘ 
ʜʘʥʠʭ ʙʫʜʝ ʟʘʡʤʘʪʠ ʙʘʛʘʪʦ ʤʽʩʮʷ, ʽ Render, ʷʢʱʦ ʤʽʩʮʷ ʙʫʜʝ ʜʦʩʪʘʪʥʴʦ [3] ï [4]. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Bring Fido [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://www.bringfido.com/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 17.04.2023). 

2. Pet Travel Advisor [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʆʬʽʮʽʡʥʠʡ ʩʘʡʪï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://www.pettravel.com/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 17.04.2023). 

3. Heroku [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://dashboard.heroku.com/apps  (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 17.04.2023). 

4. Render [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]:  ʆʬʽʮʽʡʥʠʡ ʩʘʡʪï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://render.com/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 17.04.2023). 

 
  

https://www.bringfido.com/
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ʋɼʂ 004.42 
ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʆɹʃɯʂʋ ʂɸʌɽɼʈɸʃʔʅʆɻʆ 

ʄɸʊɽʈɯɸʃʔʅʆ-ʊɽʍʅɯʏʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʊʨʦʬʠʤʯʫʢ ʉ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʆʩʥʦʚʥʽ ʽʜʝʾ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚ ʦʩʥʦʚʥʦʤʫ, ʙʘʟʫʶʪʴʩʷ ʥʘ 
ʢʦʥʮʝʧʮʽʾ, ʟʛʽʜʥʦ ʷʢʦʾ ʫʩʽ ʜʘʥʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʽ ʫ, ʪʘʢ ʙʠ ʤʦʚʠʪʠ, ʩʭʦʚʠʱʘʭ 
ʜʘʥʠʭ (ʙʘʟʘʭ ʜʘʥʠʭ) ʟ ʤʝʪʦʶ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 
ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

ɽʬʝʢʪʠʚʥʠʡ ʦʙʣʽʢ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʥʘ ʢʘʬʝʜʨʽ 
ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ ʯʝʨʝʟ ʨʷʜ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 
ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʬʽʥʘʥʩʫʚʘʥʥʷ, ʩʢʣʘʜʥʽ ʧʨʦʮʝʜʫʨʠ ʟʘʢʫʧʽʚʝʣʴ ʪʘ 
ʟʙʝʨʽʛʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. 

ʅʘʣʝʞʥʠʡ ʦʙʣʽʢ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʢʘʬʝʜʨʽ ʤʘʻ ʚʝʣʠʢʝ 
ʟʥʘʯʝʥʥʷ ʟ ʢʽʣʴʢʦʭ ʘʩʧʝʢʪʽʚ. ʇʦ-ʧʝʨʰʝ, ʮʝ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʷʚʥʽ 
ʨʝʩʫʨʩʠ ʪʘ ʫʥʠʢʘʪʠ ʟʘʡʚʠʭ ʚʠʪʨʘʪ ʥʘ ʟʘʢʫʧʽʚʣʶ ʜʫʙʣʽʢʘʪʽʚ ʚʞʝ ʥʘʷʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʦ-
ʜʨʫʛʝ, ʦʙʣʽʢ ʜʦʧʦʤʘʛʘʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʭ ʥʘʣʝʞʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʥʘʫʢʦʚʠʭ 
ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ ʽʥʰʠʭ ʧʨʦʝʢʪʘʭ. ʇʦ-ʪʨʝʪʻ, ʥʘʣʝʞʥʠʡ ʦʙʣʽʢ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ 
ʬʽʥʘʥʩʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʫʭ ʢʦʰʪʽʚ ʥʘ ʟʘʢʫʧʽʚʣʶ 
ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʾʭ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʦʙʣʽʢ ʤʘʪʝʨʽʘʣʴʥʦ-

ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʢʘʬʝʜʨʽ ʪʘʢʦʞ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʪʨʠʤʘʥʥʷ 
ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʧʨʘʚʠʣ ʪʘ ʚʠʤʦʛ, ʪʘʢʠʭ ʷʢ ʬʽʥʘʥʩʦʚʠʡ ʘʫʜʠʪ, ʧʦʜʘʪʢʦʚʘ 
ʟʚʽʪʥʽʩʪʴ, ʚʥʫʪʨʽʰʥʽ ʢʦʥʪʨʦʣʴʥʽ ʧʨʦʮʝʜʫʨʠ ʪʘ ʽʥʰʽ. 

ʆʜʥʘʢ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʙʣʽʢʫ ʤʘʪʝʨʽʘʣʴʥʦ-

ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʢʘʬʝʜʨʽ ʪʘʢʦʞ ʤʦʞʝ ʩʪʠʢʘʪʠʩʷ ʟ ʧʝʚʥʠʤʠ ʚʠʢʣʠʢʘʤʠ. ʇʦ-
ʧʝʨʰʝ, ʮʝ ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʭʥʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʪʘʢʦʾ ʷʢ ʢʦʤʧ'ʶʪʝʨ, 
ʤʝʨʝʞʽ ʟʚ'ʷʟʢʫ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʩʦʢʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ 
ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ. ʇʦ-ʜʨʫʛʝ, ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ 

ʟʘʭʠʩʪʫ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ, ʦʩʢʽʣʴʢʠ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʝ ʤʽʩʪʠʪʠ ʢʦʥʬʽʜʝʥʮʽʡʥʽ ʜʘʥʽ, ʪʘʢʽ ʷʢ ʮʽʥʠ, ʧʦʩʪʘʯʘʣʴʥʠʢʠ, ʪʝʭʥʽʯʥʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʟʘʭʠʩʪʫ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ. ʇʦ-ʪʨʝʪʻ, 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ ʚʠʤʘʛʘʪʠ ʥʘʚʯʘʥʥʷ ʪʘ ʥʘʙʫʪʪʷ ʥʦʚʠʭ 

ʥʘʚʠʯʦʢ ʚ ʫʧʨʘʚʣʽʥʩʴʢʦʤʫ ʪʘ ʦʙʣʽʢʦʚʦʤʫ ʧʝʨʩʦʥʘʣʫ, ʱʦʙ ʚʦʥʠ ʤʦʛʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʩʠʩʪʝʤʠ ʝʬʝʢʪʠʚʥʦ ʪʘ ʧʨʘʚʠʣʴʥʦ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʙʣʽʢ ʤʘʪʝʨʽʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ ʥʘ ʢʘʬʝʜʨʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ 
ʧʘʧʝʨʦʚʦʤʫ ʚʠʛʣʷʜʽ. ɿʘʟʚʠʯʘʡ ʥʘ ʧʦʯʘʪʢʫ ʢʦʞʥʦʛʦ ʨʦʢʫ ʥʘ ʢʘʬʝʜʨʫ ʚʠʜʽʣʷʻʪʴʩʷ ʦʢʨʝʤʠʡ 

ʞʫʨʥʘʣ ʜʣʷ ʬʽʢʩʘʮʽʾ ʚʩʽʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʾʾ ʨʦʟʧʦʨʷʜʞʝʥʥʽ. 
ʋ ʞʫʨʥʘʣʽ ʟʘʧʠʩʫʶʪʴʩʷ ʚʩʽ ʧʨʠʜʙʘʥʽ ʤʘʪʝʨʽʘʣʴʥʽ ʮʽʥʥʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ ʾʭʥʶ ʥʘʟʚʫ, 

ʢʽʣʴʢʽʩʪʴ, ʜʘʪʫ ʧʨʠʜʙʘʥʥʷ ʪʘ ʚʘʨʪʽʩʪʴ. ʊʘʢʦʞ ʚ ʞʫʨʥʘʣʽ ʤʦʞʫʪʴ ʬʽʢʩʫʚʘʪʠʩʷ ʚʩʽ ʟʤʽʥʠ, ʱʦ 
ʩʪʦʩʫʶʪʴʩʷ ʮʠʭ ʮʽʥʥʦʩʪʝʡ, ʥʘʧʨʠʢʣʘʜ, ʧʝʨʝʤʽʱʝʥʥʷ, ʧʝʨʝʜʘʯʽ ʚ ʢʦʨʠʩʪʫʚʘʥʥʷ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ ʩʧʠʩʘʥʥʷ. 
ʂʨʽʤ ʪʦʛʦ, ʟʘʟʚʠʯʘʡ ʥʘ ʢʘʬʝʜʨʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʜʦʜʘʪʢʦʚʽ ʧʨʘʚʠʣʘ, ʷʢʽ 

ʨʝʛʫʣʶʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʝ ʙʫʪʠ ʦʙʤʝʞʝʥʘ 
ʢʽʣʴʢʽʩʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʦʩʽʙ, ʷʢʽ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʮʽʥʥʦʩʪʝʡ, ʘʙʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʦʨʷʜʦʢ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʾʭ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
ʉʘʤʝ ʪʦʤʫ ʧʨʦʙʣʝʤʘʪʠʢʘ ʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟ ʧʝʨʝʭʦʜʦʤ ʜʦ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ 

ʫ ʙʘʟʘʭ ʜʘʥʠʭ ʧʦʪʨʽʙʥʘ ʥʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʮʠʭ ʩʘʤʠʭ ʜʘʥʠʭ. ʎʝ ʜʘʻ ʩʫʪʪʻʚʫ ʥʝʦʙʭʽʜʥʽʩʪʴ 
ʟʘʤʽʥʠʪʠ ʟʘʩʪʘʨʽʣʫ, ʤʘʣʦ ʝʬʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʟʥʘʯʥʦ 

ʟʘʪʨʠʤʫʚʘʣʘ ʥʝ ʣʠʰʝ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʫ ɿɺʆ, ʘʣʝ ʽ ʩʘʤʠʡ ʡʦʛʦ ʨʦʟʚʠʪʦʢ.  
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çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʦʣʽʧʰʝʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʢʘʬʝʜʨʽ 
ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙʣʽʢʫ 
ʢʘʬʝʜʨʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

ʅʠʞʯʝ ʥʘʚʝʜʝʥʘ ʜʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʷʢʘ ʦʧʠʩʫʻ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ ʪʘ 

ʚʽʟʫʘʣʽʟʫʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʦʙôʻʢʪʘʤʠ ʪʘ ʢʦʤʧʦʥʝʥʪʘʤʠ.  
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ɺ. ʩ. ʊʠʪʦʚ, ɺ. ʽ. ɯʚʘʥʦʚ, ʄ. ʚ. ɹʦʙʠʨ. - ʄ .: 
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ʋɼʂ 004.42 
ʈʆɿʈʆɹʂɸ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ɿɸʉʆɹɸʄʀ ɿɸɺɸʅʊɸɾɽʅʅʗ 

ɼɸʅʀʍ ʋ SNOWFLAKE 

ɻʫʪʘʨʝʚʠʯ ʆ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʭ ʨʝʯʝʡ ʻ ʽʥʬʦʨʤʘʮʽʷ. ɺʞʝ ʜʘʚʥʦ ʧʨʦʡʰʣʠ 
ʯʘʩʠ ʢʦʣʠ ʢʦʤʧʘʥʽʾ ʧʨʠʡʤʘʣʠ ʩʪʨʘʪʝʛʽʯʥʽ ʨʽʰʝʥʥʷ ʥʘ ʽʥʪʫʾʪʠʚʥʦʤʫ ʨʽʚʥʽ. ɺ ʩʫʯʘʩʥʦʤʫ 
ʩʚʽʪʽ ʚʩʽ ʩʪʨʘʪʝʛʽʯʥʽ ʨʽʰʝʥʥʷ ʧʨʠʡʤʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ. ɼʣʷ 
ʚʠʢʦʥʘʥʥʷ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʭ, ʷʢʽ ʙ ʜʦʟʚʦʣʷʣʠ 

ʟʙʝʨʽʛʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʝʬʝʢʪʠʚʥʦ. ɿ ʮʽʻʶ ʮʽʣʣʶ ʡ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ 
ʢʦʥʮʝʧʮʽʷ ʩʭʦʚʠʱʘ ʜʘʥʠʭ. 

ʅʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʻ ʩʭʦʞʠʤ ʧʦʥʷʪʪʷʤ ʟ ʙʘʟʦʶ ʜʘʥʠʭ, ʧʨʦʪʝ ʮʽ ʜʚʽ 
ʢʦʥʮʝʧʮʽʾ ʤʘʶʪʴ ʨʷʜ ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. ʅʘʡʙʽʣʴʰ ʽʩʪʦʪʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʙʘʟʘʤʠ 

ʜʘʥʠʭ ʽ ʩʭʦʚʠʱʘʤʠ ʜʘʥʠʭ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʙʘʟʘ ʜʘʥʠʭ ʷʢ ʧʨʘʚʠʣʦ, ʧʨʘʮʶʻ ʟ ʜʘʥʠʤʠ 
ʧʝʚʥʦʾ ʙʽʟʥʝʩ-ʬʫʥʢʮʽʾ ʟ ʦʜʥʦʛʦ ʜʞʝʨʝʣʘ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʥʘʧʦʚʥʶʻʪʴʩʷ 
ʜʘʥʠʤʠ ʟ ʫʩʽʭ ʙʽʟʥʝʩ-ʬʫʥʢʮʽʡ ʟ ʙʘʛʘʪʴʦʭ ʜʞʝʨʝʣ. 

ʂʨʽʤ ʪʦʛʦ, ʙʘʟʠ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ ʦʙʨʦʙʢʠ ʜʘʥʠʭ OLTP (Online 

transaction processing), ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʫ ʦʙʨʦʙʢʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʨʦʪʢʠʭ 
ʦʥʣʘʡʥ-ʪʨʘʥʟʘʢʮʽʡ, ʥʘʪʦʤʽʩʪʴ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ ʦʙʨʦʙʢʠ 
ʜʘʥʠʭ OLAP (Online analytical processing) ʜʣʷ ʰʚʠʜʢʦʛʦ ʘʥʘʣʽʟʫ ʚʝʣʠʯʝʟʥʠʭ ʦʙʩʷʛʽʚ 
ʜʘʥʠʭ. 

ʅʝ ʤʝʥʰ ʩʫʪʪʻʚʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʻ ʩʪʨʫʢʪʫʨʘ ʜʘʥʠʭ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʚ ʙʘʟʽ ʪʘ 
ʩʭʦʚʠʱʽ ʜʘʥʠʭ. ɼʘʥʽ ʚ ʙʘʟʘʭ ʜʘʥʠʭ ʟʘʟʚʠʯʘʡ ʥʦʨʤʘʣʽʟʦʚʘʥʽ, ʘ ʚ ʩʭʦʚʠʱʽ ʚʦʥʠ ʟʙʝʨʽʛʘʶʪʴʩʷ 
ʚ ʜʝʥʦʨʤʘʣʽʟʦʚʘʥʦʤʫ ʘʙʦ ʯʘʩʪʢʦʚʦ-ʜʝʥʦʨʤʘʣʽʟʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ. 

ʅʘ ʧʨʦʪʠʚʘʛʫ ʙʘʟʘʤ ʜʘʥʠʭ, ʦʧʪʠʤʽʟʘʮʽʷ ʷʢʠʭ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ DML ʦʝʧʨʘʮʽʡ, ʩʭʦʚʠʱʘ 
ʜʘʥʠʭ ʦʧʪʠʤʽʟʦʚʘʥʽ ʜʣʷ ʰʚʠʜʢʦʛʦ ʚʠʢʦʥʘʥʥʷ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʢʣʘʜʥʠʭ ʟʘʧʠʪʽʚ ʜʦ 
ʚʝʣʠʢʠʭ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ. 

ʊʘʢʦʞ ʽʩʥʫʻ ʢʦʥʮʝʧʮʽʷ ʦʟʝʨʘ ʜʘʥʠʭ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʪʠʤ, ʱʦ 

ʜʘʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʥʝʦʙʨʦʙʣʝʥʦʤʫ ʦʨʠʛʽʥʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʽ ʾʭ ʦʙʨʦʙʢʘ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚ 
ʧʨʦʮʝʩʽ ʾʭ ʘʥʘʣʽʟʫ, ʱʦ ʧʨʠʥʦʩʠʪʴ ʷʢ ʩʚʦʾ ʥʝʜʦʣʽʢʠ ʪʘʢ ʽ ʧʝʨʝʚʘʛʠ. 

ʇʝʨʰʽ ʨʝʘʣʽʟʘʮʽʾ ʩʭʦʚʠʱ ʜʘʥʠʭ ʧʝʨʝʜʙʘʯʘʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʩʠʪʴ 
ʜʦʨʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʧʦʪʨʝʙʫʻ ʚʘʨʪʽʩʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʷʢʦʤʫ ʚʣʘʩʪʠʚʦ ʣʘʤʘʪʠʩʷ. 

ʊʦʤʫ ʜʦʟʚʦʣʠʪʠ ʩʦʙʽ ʤʘʪʠ ʚʣʘʩʥʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʤʦʛʣʠ ʣʠʰʝ ʛʽʛʘʥʪʩʴʢʽ ʢʦʤʧʘʥʽʾ. ɿ 
ʨʦʟʚʠʪʢʦʤ ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʻʶ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʯʘʣʠ ʟôʷʚʣʷʪʠʩʷ ʧʝʨʰʽ ʭʤʘʨʥʽ 
ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʷʢʽ ʟʨʦʙʠʣʠ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤʠ ʪʘ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʨʷʜ 
ʥʝʦʮʽʥʝʥʥʠʭ ʧʝʨʝʚʘʛ (ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʽʜʪʨʠʤʢʠ ʬʽʟʠʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʽʥʪʝʛʨʘʮʽʷ ʟ ʯʠʩʝʣʴʥʠʤʠ ʘʥʘʣʽʪʠʯʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ). 
ʅʘʨʘʟʽ ʨʠʥʦʢ ʭʤʘʨʥʠʭ ʩʭʦʚʠʱ ʜʘʥʠʭ ʨʦʩʪʝ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ, ʘʜʞʝ ʚʩʝ ʙʽʣʴʰʝ 

ʢʦʤʧʘʥʽʡ ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʚʽʜ ʚʠʩʦʢʦʚʘʨʪʽʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʢʦʨʠʩʪʴ ʭʤʘʨʥʠʭ ʨʽʰʝʥʴ. 
ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʜʦ 2028 ʨʦʢʫ ʨʠʥʦʢ ʩʭʦʚʠʱ ʜʘʥʠʭ ʟʨʦʩʪʝ ʜʦ 50 ʤʣʨʜ. ʜʦʣʘʨʽʚ ʉʐɸ.[1] 

ʅʘ ʩʴʦʛʦʜʥʽ ʥʘ ʨʠʥʢʫ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʨʽʰʝʥʴ ʭʤʘʨʥʠʭ ʩʭʦʚʠʱ ʜʘʥʠʭ: Snowflake, 
Google BigQuery, Amazon Redshift, Azure Synapse. ʂʦʞʥʝ ʟ ʥʠʭ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ, 
ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. 

ʅʠʥʽ ʣʽʜʝʨʦʤ ʥʘ ʨʠʥʢʫ ʻ Snowflake ï ʧʝʨʰʝ ʭʤʘʨʥʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ, ʨʦʟʨʦʙʣʝʥʝ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ ʘʩʧʝʢʪʽʚ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. ɺʽʥ ʧʦʩʪʘʯʘʻʪʴʩʷ ʷʢ SaaS 
(Software-as-a-Service - ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʧʦʩʣʫʛʘ), ʭʦʯʘ ʩʘʤʽ ʪʚʦʨʮʽ Snowflake 
ʚʠʜʽʣʷʶʪʴ ʦʢʨʝʤʫ ʢʦʥʮʝʧʮʽʶ ʜʣʷ ʩʚʦʛʦ ʧʨʦʜʫʢʪʫ ï Datawarehouse-as-a-Service (ʩʭʦʚʠʱʝ 
ʜʘʥʠʭ ʷʢ ʧʦʩʣʫʛʘ). Snowflake ʤʦʞʥʘ ʨʦʟʛʦʨʥʫʪʠ ʥʘ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʭʤʘʨʥʠʭ 

ʧʨʦʚʘʡʜʝʨʘʭ, ʪʘʢʠʭ ʷʢ Amazon Web Services, Microsoft Azure ʪʘ Google Cloud Platform.  
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

Snowflake ʰʚʠʜʢʠʡ, ʛʥʫʯʢʠʡ ʪʘ ʧʨʦʩʪʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. ɺʽʜ ʢʣʽʻʥʪʘ ʦʯʽʢʫʻʪʴʩʷ 
ʣʠʰʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʟʤʽʨʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʢʣʘʩʪʝʨʽʚ, ʘ ʚʩʽ ʽʥʰʽ ʘʩʧʝʢʪʠ 
ʧʽʜʪʨʠʤʢʠ Snowflake ʙʝʨʝ ʥʘ ʩʝʙʝ, ʱʦ ʨʦʙʠʪʴ ʮʝ ʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʙʝʟʩʝʨʚʝʨʥʠʤ 
(serverless). 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʟʘʜʘʯ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ  Snowflake ʻ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚ ʥʴʦʛʦ 
ʜʘʥʠʭ, ʜʣʷ ʯʦʛʦ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʯʥʽ ʦʙôʻʢʪʠ ʟʘʚʘʥʪʘʞʝʥʥʷ 
ʜʘʥʠʭ ʩʝʨʚʽʩʫ Snowpipe. [2] 

ʍʦʯ ʽ Snowflake ʻ ʣʽʜʝʨʦʤ ʨʠʥʢʫ ʭʤʘʨʥʠʭ ʩʭʦʚʠʱ, ʽʩʥʫʶʯʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʟʘʩʦʙʘʤʠ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ ʚ Snowflake ʤʽʩʪʷʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʷʢʽ 
ʧʦʛʽʨʰʫʶʪʴ ʜʦʩʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʨʦʙʣʝʤ ʚ ʧʨʦʮʝʩʽ ʧʽʜʪʨʠʤʢʠ 
ʭʤʘʨʥʦʛʦ ʩʭʦʚʠʱʘ ʜʘʥʠʭ: ʽʩʪʦʨʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙôʻʢʪʽʚ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ ʟʙʝʨʽʛʘʻʪʴʩʷ 
ʣʠʰʝ ʧʨʦʪʷʛʦʤ 14 ʜʥʽʚ ʽ ʚʠʜʘʣʷʻʪʴʩʷ ʨʘʟʦʤ ʟ ʩʘʤʠʤʠ ʦʙôʻʢʪʘʤʠ; ʚʽʜʩʫʪʥʽʡ ʛʨʘʬʽʯʥʠʡ 

ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʜʣʷ ʢʝʨʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʝʨʝʛʣʷʜʫ ʽʩʪʦʨʽʾ ʦʙôʻʢʪʽʚ 
ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʘʤʠ Snowpipe, ʚ ʜʠʧʣʦʤʥʽʡ 
ʨʦʙʦʪʽ ʙʫʣʘ ʩʧʨʦʝʢʪʦʚʘʥʘ ʪʘ ʨʝʘʣʽʟʦʚʘʥʘ ʦʢʨʝʤʘ ʩʠʩʪʝʤʘ. ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ: ʩʝʨʚʝʨʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ASP.NET Core Web API ʪʘ ʢʣʽʻʥʪʩʴʢʠʡ 
SPA ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ Blazor WASM. 

ʆʙʠʜʚʘ ʟʘʩʪʦʩʫʥʢʠ ʨʝʘʣʽʟʦʚʘʥʽ ʥʘ ʧʣʘʪʬʦʨʤʽ .NET 6, ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï C#. 
ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʟʘ ʜʘʥʠʭ Microsoft SQL Server, ʚʟʘʻʤʦʜʽʷ ʟ 

ʷʢʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ Entity Framework Core. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʟʨʫʯʥʦʾ ʪʘ 
ʢʨʘʩʠʚʦʾ ʨʦʟʤʽʪʢʠ ʢʣʽʻʥʪʩʴʢʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʬʨʝʡʤʚʦʨʢ Bootstrap. 

ʈʦʟʨʦʙʣʝʥʘ  ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʘʚʪʦʤʘʪʠʯʥʦ ʟʙʝʨʽʛʘʪʠ ʽʩʪʦʨʽʶ 
ʽʩʥʫʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙôʻʢʪʽʚ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ ʫ Snowflake ʪʘ ʥʘʜʘʻ ʟʨʫʯʥʠʡ 

ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʥʠʤʠ. 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Data Warehousing Market Insights [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ 
ʜʦ ʨʝʩʫʨʩʫ: https://www.alliedmarketresearch.com/data-warehousing-market (ʜʘʪʘ 
ʟʚʝʨʥʝʥʥʷ: 20.03.2023) 

2. ñJumpstart Snowflake. A Step-by-Step Guide to Modern Cloud Analyticsò 

Dmitry Anoshin, Dmitry Shirokov, Donna Strok [ʂʥʠʛʘ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 
https://books.google.com.ua/books?id=5BHGDwAAQBAJ 
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87 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.056.56:004.896.8 
ʈʆɿʈʆɹʂɸ ʂʆʄʇôʖʊɽʈʅʆɰ ʆʍʆʈʆʅʅʆɰ ʉʀʉʊɽʄʀ ʇʈʀɺɸʊʅʆɻʆ 

ɹʋɼʀʅʂʋ 

ʂʨʠʞʘʥʽʚʩʴʢʠʡ ʄ. ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʦʭʦʨʦʥʥʦʾ ʩʠʩʪʝʤʠ 
ʧʨʠʚʘʪʥʦʛʦ ʙʫʜʠʥʢʫ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʧʨʦʙʣʝʤʘʪʠʢʠ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʢʨʘʡ ʚʠʩʦʢʘ 
ʪʘʢ ʷʢ ʥʘ ʩʴʦʛʦʜʥʽ ʬʽʢʩʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʣʦʤʫ ʪʘ ʢʨʘʜʽʞʦʢ ʚ 
ʧʨʠʚʘʪʥʠʭ ʙʫʜʠʥʢʘʭ, ʘ ʪʘʢʦʞ ʚ ʋʢʨʘʾʥʽ ʚʢʨʘʡ ʤʘʣʘ ʙʘʟʘ ʢʦʤʧʘʥʽʡ ʷʢʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʷʢʽʩʥʫ ʩʠʩʪʝʤʫ ʦʭʦʨʦʥʠ ʧʨʠʚʘʪʥʠʭ ʙʫʜʠʥʢʽʚ. 
ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʜʝ ʨʦʟʨʦʙʢʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʦʭʦʨʦʥʥʦʾ ʩʠʩʪʝʤʠ ʷʢʘ ʙʫʜʝ 

ʟʜʘʪʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʚʽʜ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʘʛʨʦʟ, ʪʘʢʠʭ ʷʢ: 

¶ ɺʪʦʨʛʥʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʦʩʽʙ ʥʘ ʪʝʨʠʪʦʨʽʶ ʧʨʠʚʘʪʥʦʛʦ ʙʫʜʠʥʢʫ. 

¶ ɺʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ. 
ʋ ʨʦʙʦʪʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʢʦʤʧ'ʶʪʝʨʥʦʾ ʦʭʦʨʦʥʥʦʾ ʩʠʩʪʝʤʠ. ʉʝʨʝʜ ʥʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ: 

¶ ʉʝʥʩʦʨʠ: ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʨʫʭʫ, ʜʠʤʫ, ʛʘʟʫ ʪʘ ʽʥʰʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ. 
ʉʝʥʩʦʨʠ ʙʫʜʫʪʴ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʛʦʣʦʚʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʟʤʽʥʠ ʫ 
ʚʥʫʪʨʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʫʜʠʥʢʫ. 

¶ ɺʽʜʝʦʢʘʤʝʨʠ: ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʥʷ ʧʦʜʽʡ ʚ ʙʫʜʠʥʢʫ ʪʘ ʥʘ ʧʨʠʣʝʛʣʽʡ ʪʝʨʠʪʦʨʽʾ. 

ʂʘʤʝʨʠ ʙʫʜʫʪʴ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʛʦʣʦʚʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʟʘʧʠʩʫʚʘʪʠ ʚʽʜʝʦ ʟʦʙʨʘʞʝʥʥʷ, 
ʷʢʝ ʙʫʜʝ ʜʦʩʪʫʧʥʝ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʣʷ 
ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. 

¶ ʄʽʢʨʦʢʦʥʪʨʦʣʝʨʠ: ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʪʦʶ ʩʝʥʩʦʨʽʚ ʪʘ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʠʩʪʝʤʠ. ʄʽʢʨʦʢʦʥʪʨʦʣʝʨʠ ʙʫʜʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʙʽʨ ʜʘʥʠʭ ʟʽ ʩʝʥʩʦʨʽʚ, 
ʢʝʨʫʚʘʥʥʷ ʚʽʜʝʦʢʘʤʝʨʘʤʠ ʪʘ ʚʠʢʦʥʘʥʥʷ ʽʥʰʠʭ ʦʧʝʨʘʮʽʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʦʙʦʪʠ 
ʩʠʩʪʝʤʠ; 

¶ ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʢʝʨʫʚʘʥʥʷ 

ʩʠʩʪʝʤʦʶ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ 
ʩʠʩʪʝʤʠ. 

¶ ʂʦʤʧ'ʶʪʝʨʥʽ ʤʝʨʝʞʽ: ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʪʘ 
ʜʦʩʪʫʧʫ ʜʦ ʥʝʾ ʟ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʩʚʽʪʫ. ʂʦʤʧ'ʶʪʝʨʥʽ ʤʝʨʝʞʽ ʜʦʟʚʦʣʷʪʴ ʚʽʜʜʘʣʝʥʦ 
ʢʝʨʫʚʘʪʠ ʩʠʩʪʝʤʦʶ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʜʽʾ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 
ʙʫʜʠʥʢʫ. 

¶ ɹʝʟʜʨʦʪʦʚʽ ʪʝʭʥʦʣʦʛʽʾ: ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʪʘ ʾʾ 
ʤʦʙʽʣʴʥʦʩʪʽ. ɹʝʟʜʨʦʪʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʪʴ ʧʽʜʢʣʶʯʘʪʠ ʜʦ ʩʠʩʪʝʤʠ 
ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʠʩʪʨʦʾ, ʪʘʢʽ ʷʢ ʩʤʘʨʪʬʦʥʠ, ʧʣʘʥʰʝʪʠ ʪʘ ʽʥʰʽ ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ. 

¶ ʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ ʟ ʙʫʜʴ-

ʷʢʦʾ ʪʦʯʢʠ ʩʚʽʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʠʪʴ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ 
ʙʝʟʧʝʯʥʦ ʪʘ ʥʘʜʽʡʥʦ, ʟʘʙʝʟʧʝʯʠʪʴ ʾʭ ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʟʘʭʠʩʪ ʚʽʜ ʚʪʨʘʪʠ. 

ʋ ʨʦʙʦʪʽ ʙʫʜʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ 

ʩʪʚʦʨʠʪʠ ʝʬʝʢʪʠʚʥʫ ʪʘ ʥʘʜʽʡʥʫ ʢʦʤʧ'ʶʪʝʨʥʫ ʦʭʦʨʦʥʥʫ ʩʠʩʪʝʤʫ ʜʣʷ ʧʨʠʚʘʪʥʦʛʦ ʙʫʜʠʥʢʫ. 
ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʙʫʜʝ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʫ ʩʠʩʪʝʤʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʡʦʛʦ ʪʝʩʪʫʚʘʥʥʷ 
ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ. ʂʨʽʤ ʪʦʛʦ, ʙʫʜʫʪʴ ʚʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ 
ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʚʜʦʩʢʦʥʘʣʠʪʠ ʩʠʩʪʝʤʫ ʪʘ ʧʽʜʚʠʱʠʪʠ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʚʠʢʦʥʫʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʦ ʧʦʰʫʢʦʚʽ ʨʦʙʦʪʠ ʟʘ ʜʣʷ ʪʦʛʦ ʱʦʙ 

ʙʽʣɹh  ʧʦʛʣʠʙʣʝʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʩʽ ʘʩʧʝʢʪʠ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʠʩʪʝʤ ʦʭʦʨʦʥʥʦʾ 
ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʥʘʜʘʥʥʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʦʙʦʪʽ ʪʘʢʦʞ ʙʫʣʦ ʚʠʢʦʥʘʥʦ 
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ʙʫʜʠʥʢʫ ʽ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. ɼʦ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʦʚʥʽʩʪʶ ʬʫʥʢʮʽʦʥʘʣʴʥʘ 
ʩʭʝʤʫ ʩʪʚʦʨʝʥʫ ʚ ʜʦʜʘʪʢʫ Cisco Packet Tracer, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʘʪʯʠʢʽʚ ʨʫʭʫ, ʣʘʟʝʨʥʠʭ 
ʜʘʪʯʠʢʽʚ, ʢʘʤʝʨ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʩʠʛʥʘʣʽʟʘʮʽʾ, ʟʘʧʨʦʛʨʘʤʦʚʘʥʘ ʜʘʥʘ ʩʠʩʪʝʤʘ ʥʘ ʤʦʚʽ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java ʽ ʟʘʧʫʱʝʥʘ ʚ ʨʦʙʦʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʪ Arduino.uno, ʪʘʢʦʞ ʙʫʣʦ 

ʧʨʦʨʦʙʣʝʥʦ ʨʦʙʦʪʫ ʟ ʪʠʤ ʱʦʙ ʙʫʣʘ ʤʦʞʣʠʚʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʷʢ 
ʜʠʩʪʘʥʮʽʡʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʤʘʨʪʬʦʥʘ ʪʘʢ ʽ ʟ ʨʦʙʦʯʦʾ ʩʪʘʥʮʽʾ ʷʢʫ ʚ ʜʘʥʽʡ ʩʭʝʤʽ ʙʫʜʝ 
ʚʠʢʦʥʫʚʘʪʠ ʩʝʨʚʝʨ, ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʜʘʥʽʡ ʩʭʝʤʽ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʦʤʘʰʥʽʡ 
ʰʣʶʟ ʷʢʠʡ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʮʝʥʪʨʘʣʴʥʫ ʯʘʩʪʠʥʫ ʙʫʜʠʥʢʫ, ʪʘʢʦʞ ʙʫʣʦ ʟʨʦʙʣʝʥʦ 

ʩʠʩʪʝʤʫ ʜʦʩʪʫʧʫ ʚ ʙʫʜʠʥʦʢ ʷʢʘ ʨʝʘʣʽʟʦʚʘʥʘ ʯʝʨʝʟ RFID ʩʢʘʥʝʨ ʪʘ RFID ʢʘʨʪʢʫ. ʉʭʝʤʘ ʷʢʘ 
ʙʫʣʘ ʚʠʱʝ ʦʧʠʩʘʥʘ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ.1. 

 
ʈʠʩ. 1 ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʧʨʠʚʘʪʥʦʛʦ ʙʫʜʠʥʢʫ 

ɼʘʥʘ ʩʭʝʤʘ, ʷʢʘ ʟʦʙʨʘʞʝʥʘ ʨʠʩ. 1, - ʮʝ ʚʩʴʦʛʦ ʣʠʰ ʢʦʥʮʝʧʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʦʥʘ 
ʤʦʞʝ ʟʤʽʥʠʪʠʩʷ, ʘʣʝ ʚʞʝ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʦʥʘ ʚʠʢʦʥʫʻ ʪʘʢʽ ʬʫʥʢʮʽʾ ʷʢ - 
ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʤʦʥʽʪʦʨʠʥʛ ʨʫʭʫ ʚ ʢʽʤʥʘʪʘʭ, ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʜʚʝʨʝʡ, 

ʉʠʛʥʘʣʽʟʘʮʽʷ, ʟʘʭʠʱʝʥʠʡ ʜʦʩʪʫʧ ʚ ʙʫʜʠʥʦʢ. 
ɺ ʤʘʡʙʫʪʥʴʦʤʫ ʧʣʘʥʫʻʪʴʩʷ ʜʦʜʘʪʠ ʩʠʩʪʝʤʫ ʙʝʟʧʝʢʠ ʪʘʢʦʞ ʟ ʟʦʚʥʽ ʧʨʠʚʘʪʥʦʛʦ 

ʙʫʜʠʥʢʫ ʽ ʚ ʛʘʨʘʞʽ, ʪʘʢʦʞ ʧʣʘʥʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʷʢʘ ʙʫʜʝ 
ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʜʘʪʯʠʢʠ ʜʠʤʫ, ʩʠʩʪʝʤʫ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ. 

Cʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Cisco IOT [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // Cisco Systems, Inc.. ï 2023. ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ: https://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html#~for-
partners 

2. Packet Tracer 7.x - Internet of Things tutorials [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // 

PacketTracerNetwork. ï 2016. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.packettracernetwork.com/internet-of-things/  

https://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html#~for-partners
https://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html#~for-partners
https://www.packettracernetwork.com/internet-of-things/
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ʋɼʂ 004.042 
ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʂʃɯɭʅʊʉʔʂʆɰ ʏɸʉʊʀʅʀ ʉʀʉʊɽʄʀ 

ʆʅʃɸʁʅ ɹɸʅʂɯʅɻʋ 

ʍʦʩʩʝʡʥʽ ɽ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʘʨʘʥʦʚʘ ʊ.ɸ. 

ʆʥʣʘʡʥ-ʙʘʥʢʽʥʛ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ ʩʝʨʚʽʩʦʤ, ʷʢʠʡ ʥʘʜʘʻ ʢʣʽʻʥʪʘʤ ʤʦʞʣʠʚʽʩʪʴ 
ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʙʘʥʢʽʚʩʴʢʠʭ ʧʦʩʣʫʛ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ. ʎʝ ʟʨʫʯʥʦ, ʦʩʢʽʣʴʢʠ ʮʝ 
ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʬʽʥʘʥʩʦʚʠʭ ʧʦʩʣʫʛ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʩʮʷ ʪʘ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ 
ʜʦʙʠ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʦʛʦ ʢʣʽʻʥʪʠ ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʙʘʥʢʽʚʩʴʢʠʭ ʧʦʩʣʫʛ, ʪʘʢʠʭ ʷʢ ʧʝʨʝʢʘʟʠ ʢʦʰʪʽʚ, ʦʧʣʘʪʘ 
ʨʘʭʫʥʢʽʚ, ʧʝʨʝʚʽʨʢʘ ʩʪʘʥʫ ʙʘʥʢʽʚʩʴʢʦʛʦ ʨʘʭʫʥʢʫ, ʪʦʱʦ. ʎʝ ʚʘʞʣʠʚʘ ʩʢʣʘʜʦʚʘ ʩʠʩʪʝʤʠ, 
ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʨʫʯʥʫ ʪʘ ʙʝʟʧʝʯʥʫ ʚʟʘʻʤʦʜʽʶ ʢʣʽʻʥʪʽʚ ʟ ʾʾ 
ʬʫʥʢʮʽʦʥʘʣʦʤ. 

ʊʘʢʦʞ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ 
ʦʥʣʘʡʥ-ʙʘʥʢʽʥʛʫ ʻ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʪʘʢʠʤ 
ʯʠʥʦʤ, ʱʦʙ ʢʣʽʻʥʪʠ ʤʦʛʣʠ ʝʬʝʢʪʠʚʥʦ ʪʘ ʟʨʫʯʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʡʦʛʦ ʬʫʥʢʮʽʷʤʠ, ʘ ʪʘʢʦʞ 
ʱʦʙ ʚʦʥʦ ʙʫʣʦ ʩʪʽʡʢʠʤ ʜʦ ʧʦʤʠʣʦʢ ʪʘ ʟʙʦʾʚ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʠʟʢʫ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʣʽʻʥʪʘʤ 
ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʙʘʥʢʽʚʩʴʢʠʭ ʧʦʩʣʫʛ ʯʝʨʝʟ ʚʝʙ-ʽʥʪʝʨʬʝʡʩ ʟ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ. 
ɺʨʘʭʦʚʫʶʯʠ ʚʘʞʣʠʚʽʩʪʴ ʮʽʻʾ ʩʠʩʪʝʤʠ, ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʽʻʥʪʩʴʢʦʾ 
ʯʘʩʪʠʥʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ.  

ʋ ʟʚ'ʷʟʢʫ ʟ ʰʚʠʜʢʠʤ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʽʥʪʝʨʥʝʪ-ʧʨʠʭʠʣʴʥʦʩʪʽ 
ʢʦʨʠʩʪʫʚʘʯʽʚ, ʙʘʥʢʽʚʩʴʢʠʡ ʩʝʢʪʦʨ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ. 
ʊʘʢʦʞ, ʫ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʨʦʟʨʦʙʢʘ ʟʨʫʯʥʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʻ 
ʜʫʞʝ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʪʘ ʧʽʜʭʦʜʽʚ ʜʦ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ ʦʥʣʘʡʥ-ʙʘʥʢʽʥʛʫ ʟ 
ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʦʤ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʣʝʥʠʡ ʪʘ ʧʨʦʪʝʩʪʦʚʘʥʠʡ ʢʣʽʻʥʪʩʴʢʠʡ 

ʜʦʜʘʪʦʢ ʦʥʣʘʡʥ ʙʘʥʢʽʥʛʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʜʽʡʩʥʶʚʘʪʠ ʬʽʥʘʥʩʦʚʽ ʦʧʝʨʘʮʽʾ ʚ 
ʦʥʣʘʡʥ-ʨʝʞʠʤʽ. ɼʦʜʘʪʦʢ ʤʽʩʪʠʪʴ ʥʘʙʽʨ ʬʫʥʢʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʜʽʡʩʥʶʚʘʪʠ 
ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʽʥʘʥʩʦʚʽ ʦʧʝʨʘʮʽʾ, ʪʘʢʽ ʷʢ ʦʧʣʘʪʘ ʨʘʭʫʥʢʽʚ, ʧʝʨʝʢʘʟ ʛʨʦʰʝʡ, ʧʝʨʝʛʣʷʜ 
ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʘʭʫʥʢʠ ʪʘ ʪʨʘʥʟʘʢʮʽʾ, ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʟʚʝʨʥʫʪʠʩʴ ʫ ʚʽʜʜʽʣ ʧʽʜʪʨʠʤʢʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ. ʅʠʞʯʝ ʥʘ ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʘ ʜʽʘʛʨʘʤʘ ʧʘʢʝʪʽʚ. 

 
ʈʠʩ.1 ɼʽʘʛʨʘʤʘ ʧʘʢʝʪʽʚ 

ɼʽʘʛʨʘʤʘ ʧʘʢʝʪʽʚ ʥʘ ʨʠʩ. 1 ʟʦʙʨʘʞʫʻ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʨʦʟʨʦʙʣʝʥʦʛʦ 
ʜʦʜʘʪʢʫ. ɼʘʥʘ ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʩʝʨʝʜʦʚʠʱ ʚʠʢʦʥʘʥʥʷ: ʙʨʘʫʟʝʨ ʥʘ ʩʪʦʨʦʥʽ 

ʢʣʽʻʥʪʫ, ʪʘ ʩʝʨʚʝʨʥʠʡ ʜʦʜʘʪʦʢ ʥʘ ʩʪʦʨʦʥʽ ʚʣʘʩʥʝ ʩʝʨʚʝʨʫ. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʘʥʦ 
ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ JavaScript. 
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ʂʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ ʨʝʘʣʽʟʦʚʘʥʘ ʟ ʜʦʧʦʤʦʛʦʶ ʙʽʙʣʽʦʪʝʢ React, React Router, React 
Intl. React ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʝʨʝʜʘʯʫ html ʨʦʟʤʽʪʢʠ ʜʦ ʙʨʘʫʟʝʨʫ, ʾʾ ʝʬʝʢʪʠʚʥʝ ʦʥʦʚʣʝʥʥʷ, 
ʝʬʝʢʪʠʚʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʧʦʜʽʡ, ʘ ʪʘʢʦʞ ʜʦʩʪʫʧ ʜʦ ʙʨʘʫʟʝʨʥʠʭ API ʪʘʢʠʭ 
ʷʢ fetch API, Notifications API, ʪʦʱʦ. React router ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʦʧʨʘʮʶʚʘʥʥʷ ʧʦʩʠʣʘʥʴ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦ ʰʣʷʭʽʚ ʢʦʤʧʦʥʝʥʪʽʚ, ʤʘʻ ʜʦʩʪʫʧ ʜʦ History API, ʱʦ ʥʘʜʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʮʽʥʥʦʾ ʥʘʚʽʛʘʮʽʾ ʜʦʜʘʪʢʦʤ ʙʝʟ ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷ ʩʪʦʨʽʥʦʢ. React Intl 
ʩʣʫʛʫʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʣʦʢʘʣʽʟʘʮʽʾ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʤʦʚ 
ʽʥʪʝʨʬʝʡʩʫ, ʘ ʪʘʢʦʞ ʚʚʦʜʠʪʴ ʪʘʢʫ ʘʙʩʪʨʘʢʮʽʶ ʷʢ ʣʦʢʘʣʽʟʦʚʘʥʽ ʨʷʜʢʠ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʩʽ 

ʥʘʟʚʠ, ʧʽʜʧʠʩʠ, ʪʝʢʩʪʠ ʟ ʧʨʦʛʨʘʤʠ ʤʦʞʥʘ ʚʠʥʝʩʪʠ ʚ ʦʢʨʝʤʽ ʬʘʡʣʠ. ʅʘʩʪʫʧʥʠʤ 
ʢʦʤʧʦʥʝʥʪʦʤ ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ ʻ ʣʦʛʽʢʘ ʽʥʪʝʨʬʝʡʩʫ, ʜʝ ʦʧʠʩʘʥʽ ʟʚôʷʟʢʠ ʟ ʫʩʽʤʘ 
ʧʦʧʝʨʝʜʥʽʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʚʟʘʻʤʦʜʽʷ ʟ ʩʝʨʚʝʨʥʦʶ ʯʘʩʪʠʥʦʶ, ʘ ʪʘʢʦʞ ï ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

ʉʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʉʂɹɼ MongoDB, ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʦʥʘʥʥʷ Node.js, 

ʦʙʨʦʙʥʠʢʘ http ʟʘʧʠʪʽʚ Express.js, ʘ ʪʘʢʦʞ ʟʚʦʨʦʪʥʦʛʦ ʧʨʦʢʩʽ ʩʝʨʚʝʨʫ Nginx. Nginx 
ʦʧʨʘʮʴʦʚʫʻ ʚʭʽʜʥʽ HTTP/S ʟʘʧʠʪʠ, ʚʧʨʦʚʘʜʞʫʻ SSL ʰʠʬʨʫʚʘʥʥʷ, ʧʝʨʝʜʘʻ ʮʽ ʟʘʧʠʪʠ ʜʘʣʽ 
ʜʦ ʩʝʨʚʝʨʫ ʩʪʚʦʨʝʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ Express.js, ʷʢʠʡ ʧʨʘʮʶʻ ʚ ʩʝʨʝʜʦʚʠʱʽ Node.js, ʧʽʩʣʷ 
ʯʦʛʦ ʜʘʥʽ ʦʧʨʘʮʴʦʚʫʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʥʪʨʦʣʝʨʘʭ, ʦʧʝʨʫʶʯʠ ʜʘʥʠʤʠ ʚ ʩʠʩʪʝʤʽ 

ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ MongoDB. 
ʆʧʠʩʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʤʦʞʫʪʴ ʚʜʦʩʢʦʥʘʣʠʪʠ ʪʘ ʧʦʢʨʘʱʠʪʠ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʽʣʴʰ ʟʨʫʯʥʠʡ ʪʘ ʙʝʟʧʝʯʥʠʡ 
ʜʦʩʪʫʧ ʢʣʽʻʥʪʽʚ ʜʦ ʙʘʥʢʽʚʩʴʢʠʭ ʧʦʩʣʫʛ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʽʜʚʠʱʠʪʴ ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʥʷ 

ʢʣʽʻʥʪʽʚ ʪʘ ʩʧʨʠʷʪʠʤʝ ʨʦʟʚʠʪʢʫ ʙʘʥʢʽʚʩʴʢʦʾ ʩʬʝʨʠ ʚ ʮʽʣʦʤʫ. 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʂʥʠʛʘ "Online Banking Security Measures and Data Protection" (ɸʚʪʦʨ: ɯʚʘʥʦʚ 
ɯ.ɯ., ʚʠʜʘʚʥʠʮʪʚʦ: ʂʠʾʚ, 2019) 

2. ʅʘʫʢʦʚʘ ʩʪʘʪʪʷ "Software Architecture for Online Banking Systems" (ɸʚʪʦʨʠ: 
ʉʠʜʦʨʦʚ ɸ.ʆ., ʇʝʪʨʦʚ ɺ.ʄ., ʞʫʨʥʘʣ: Information Technology, 2021) 

3. ʊʝʭʥʽʯʥʠʡ ʟʚʽʪ "User Interface Design Guidelines for Online Banking 
Applications" (ɸʚʪʦʨ: Brown J., ʢʦʤʧʘʥʽʷ: IBM, 2020) 

4. ʆʬʽʮʽʡʥʠʡ ʜʦʢʫʤʝʥʪ "ISO/IEC 27001:2013 Information technology -- Security 
techniques -- Information security management systems -- Requirements" (ʄʽʞʥʘʨʦʜʥʘ 
ʦʨʛʘʥʽʟʘʮʽʷ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, 2013) 
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ʋɼʂ 681.5:004.89.5 
ʈʆɿʈʆɹʂɸ ʂʆʄʇôʖʊɽʈʅʆɰ ʉʀʉʊɽʄʀ ʂʃɯʄɸʊ-ʂʆʅʊʈʆʃʖ ʊɸ 

ʆʉɺɯʊʃɽʅʅʗ ɺɽʉʊʀɹʖʃʗ ɹʋɼɯɺʃɯ 

ʉʫʛʘʢ ʗ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ, 
ʝʬʝʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʦʩʚʽʪʣʝʥʥʷ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʩʪʘʻ ʚʘʞʣʠʚʽʰʠʤ 
ʟʘʚʜʘʥʥʷʤ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʟʨʦʩʪʘʻ ʧʦʧʫʣʷʨʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ. ɼʦ ʪʦʛʦ-ʞ, 

ʝʢʦʥʦʤʽʯʥʠʡ ʘʩʧʝʢʪ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʟʥʠʞʝʥʥʽ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 
ʚʠʪʨʘʪ ʥʘ ʧʽʜʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʣʽʤʘʪʫ ʪʘ ʦʩʚʽʪʣʝʥʥʷ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʘʢʪʫʘʣʴʥʦʶ 
ʻ ʨʦʟʨʦʙʢʘ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ ʪʘ ʦʩʚʽʪʣʝʥʥʷ ʚʝʩʪʠʙʶʣʷ ʙʫʜʽʚʣʽ ʥʘ 
ʙʘʟʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ Arduino. 

ʄʝʪʘ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ ʪʘ 
ʦʩʚʽʪʣʝʥʥʷ ʚʝʩʪʠʙʶʣʷ ʙʫʜʽʚʣʽ ʥʘ ʙʘʟʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ Arduino, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 
ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʦʩʚʽʪʣʝʥʥʷ ʚ ʧʨʠʤʽʱʝʥʥʽ. ɼʣʷ ʮʽʻʾ 
ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤʠ ʢʝʨʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʘ 

ʦʩʚʽʪʣʝʥʥʷʤ ʚʝʩʪʠʙʶʣʷ, ʨʝʘʣʽʟʫʚʘʪʠ ʾʭ ʥʘ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭʥʶ 
ʽʥʪʝʛʨʘʮʽʶ ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʝʣʝʢʪʨʦʥʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 
ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ. ɸ ʥʘ ʟʘʢʣʶʯʥʦʤʫ ʝʪʘʧʽ ʧʨʦʚʝʩʪʠ ʪʝʩʪʫʚʘʥʥʷ ʧʦʙʫʜʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

ʈʦʙʦʪʘ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ, ʫ ʨʦʙʦʪʽ ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ ʥʘʩʪʫʧʥʽ 

ʟʘʚʜʘʥʥʷ: 

¶ ɺʠʙʽʨ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ Arduino ʦʙʫʤʦʚʣʝʥʠʡ ʡʦʛʦ ʧʨʦʩʪʦʪʦʶ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ 
ʧʨʦʛʨʘʤʫʚʘʥʥʽ, ʥʘʷʚʥʽʩʪʶ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʙʽʙʣʽʦʪʝʢ ʪʘ ʜʦʜʘʪʢʦʚʠʭ ʤʦʜʫʣʽʚ, ʘ ʪʘʢʦʞ 
ʥʠʟʴʢʦʶ ʚʘʨʪʽʩʪʶ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ ʪʘ ʚʠʧʫʩʢ ʩʠʩʪʝʤʠ. 

¶ ʆʧʠʩ ʘʣʛʦʨʠʪʤʽʚ ʢʝʨʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʘ ʦʩʚʽʪʣʝʥʥʷʤ ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ 
ʨʦʟʨʦʙʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʯʠʪʫʚʘʥʥʷ ʜʘʥʠʭ ʟ ʜʘʪʯʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 
ʦʩʚʽʪʣʝʥʥʷ, ʘʥʘʣʽʟ ʮʠʭ ʜʘʥʠʭ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʜʘʣʴʰʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʤʽʥ ʫ 
ʩʠʩʪʝʤʽ. 

¶ ʆʧʠʩ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ ʪʘ ʦʩʚʽʪʣʝʥʥʷ ʚʝʩʪʠʙʶʣʷ ʙʫʜʽʚʣʽ, 
ʚʢʣʶʯʘʶʯʠ ʚ ʩʝʙʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʦʧʠʩ ʧʨʦʛʨʘʤʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ. ʊʘʢʦʞ ʙʫʜʝ ʥʘʜʘʥʦ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʘʣʛʦʨʠʪʤʽʚ 

ʢʝʨʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʘ ʦʩʚʽʪʣʝʥʥʷʤ ʚʝʩʪʠʙʶʣʷ, ʱʦ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ 
ʩʠʩʪʝʤʠ. ʆʧʠʩʘʥʦ ʧʨʦʮʝʩ ʽʥʪʝʛʨʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, 
ʪʘʢʠʤʠ ʷʢ ʩʝʥʩʦʨʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʦʩʚʽʪʣʝʥʥʷ. 

¶ ʇʨʦʚʝʩʪʠ ʪʝʩʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʦʧʪʠʤʽʟʘʮʽʶ. ʈʝʟʫʣʴʪʘʪʠ 

ʪʝʩʪʫʚʘʥʥʷ ʜʘʜʫʪʴ ʟʤʦʛʫ ʧʽʜʪʚʝʨʜʠʪʠ ʯʠ ʩʧʨʦʩʪʫʚʘʪʠ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʧʨʘʮʶʻ 
ʩʪʘʙʽʣʴʥʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʢʝʨʫʻ ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʘ ʦʩʚʽʪʣʝʥʥʷʤ ʚʝʩʪʠʙʶʣʷ, ʱʦ ʧʦʟʠʪʠʚʥʦ 
ʚʧʣʠʚʘʻ ʥʘ ʢʦʤʬʦʨʪ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʠʤʽʱʝʥʥʷ. 

¶ ʋ ʨʦʙʦʪʽ ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʟʤʝʥʰʝʥʥʷ 

ʚʠʪʨʘʪ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʢʦʤʬʦʨʪʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʙʫʜʽʚʣʽ ʟʘʚʜʷʢʠ 
ʨʦʟʨʦʙʣʝʥʽʡ ʩʠʩʪʝʤʽ. ɺʠʟʥʘʯʝʥʦ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ 
ʧʦʙʫʜʦʚʠ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʋ ʚʠʩʥʦʚʢʘʭ ʨʦʙʦʪʠ ʙʫʜʫʪʴ ʥʘʜʘʥʽ ʦʩʥʦʚʥʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʦʧʠʩʘʥʦ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʞʝʥʴ ʫ ʜʘʥʽʡ 
ʛʘʣʫʟʽ, ʟʦʢʨʝʤʘ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʾʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 
(ʨʠʩ. 1). 

ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʢʦʤʧ'ʶʪʝʨʥʘ ʩʠʩʪʝʤʘ ʟʤʦʞʝ 

ʝʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʪʘ ʦʩʚʽʪʣʝʥʥʷ ʚʝʩʪʠʙʶʣʷ ʙʫʜʽʚʣʽ. ʇʨʠ ʮʴʦʤʫ, 



 
 

   

92 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʣʝʛʢʦ ʥʘʩʪʨʦʶʚʘʪʠʩʷ ʪʘ ʤʘʩʰʪʘʙʫʚʘʪʠʩʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 
ʨʽʟʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʟ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

 
ʈʠʩ. 1 ʉʭʝʤʘ ʩʠʩʪʝʤʠ 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʞʝʥʴ ʫ ʜʘʥʽʡ ʛʘʣʫʟʽ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧôʶʪʝʨʥʫ ʩʠʩʪʝʤʫ ʢʣʽʤʘʪ-
ʢʦʥʪʨʦʣʶ ʪʘ ʦʩʚʽʪʣʝʥʥʷ ʚʝʩʪʠʙʶʣʷ ʙʫʜʽʚʣʽ ʥʘ ʙʘʟʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ Arduino. 
ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʜʘʥʦʛʦ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ ʷʢ ʙʘʟʦʚʦʾ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 
ʩʠʩʪʝʤʠ. ɹʫʣʠ ʦʧʠʩʘʥʽ ʨʦʟʨʦʙʣʝʥʽ ʘʣʛʦʨʠʪʤʠ ʢʝʨʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʘ ʦʩʚʽʪʣʝʥʥʷʤ 

ʚʝʩʪʠʙʶʣʷ, ʘ ʪʘʢʦʞ ʾʭ ʨʝʘʣʽʟʘʮʽʷ ʥʘ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽ Arduino ʪʘ ʾʭʥʻ ʽʥʪʝʛʨʫʚʘʥʥʷ ʟ 
ʝʣʝʢʪʨʦʥʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. 

ʇʨʦʚʝʜʝʥʝ ʪʝʩʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʧʦʢʘʞʝ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ. 
ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʦʜʽʙʥʠʭ 

ʩʠʩʪʝʤ ʫ ʙʫʜʽʚʣʷʭ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 
ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʫ ʚʝʩʪʠʙʶʣʽ ʙʫʜʽʚʣʽ, 

ʟʥʠʞʝʥʥʽ ʚʠʪʨʘʪ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʪʘ ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 
ʇʝʨʩʧʝʢʪʠʚʦʶ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʞʝʥʴ ʫ ʜʘʥʽʡ ʛʘʣʫʟʽ ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʦʙʢʘ 

ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʽʥʰʠʭ ʧʨʠʤʽʱʝʥʴ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 
ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʤʦʜʫʣʽʚ ʪʘ ʬʫʥʢʮʽʡ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Margolis M. Arduino Cookbook / Michael Margolis., 2011. ï 658 ʩ. 

2. Internet of Things (IoT) History [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // Postscapes. ï 2019. ï 
ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.postscapes.com/iot-history/ 

3. Ramli K. oT based Smart Building Management System using Arduino 
[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / K. Ramli, N. Saad // SDIWC. ï 2014. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.academia.edu/8326733/Development_of_Home_Energy_Management_System_
Using_Arduino 
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ʋɼʂ 004.91 
ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ɺʀʈʆʑʋɺɸʅʅʗ ʆɺʆʏɯɺ ʋ ʊɽʇʃʀʎɯ 

ɻʨʠʛʫʨʢʦ ɼ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɼʫʜʥʠʢ ɸ.ʆ. 
ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʻ ʚʘʞʣʠʚʦʶ ʛʘʣʫʟʟʶ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ 

ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʨʦʩʪʘʻ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʚʠʨʦʱʫʚʘʥʥʽ ʦʚʦʯʽʚ ʫ 
ʪʝʧʣʠʮʷʭ, ʱʦ ʻ ʦʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʉʫʧʨʦʚʦʜʞʫʶʯʠ 
ʮʝʡ ʧʨʦʮʝʩ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ 
ʚʠʨʦʱʫʚʘʥʥʷ ʦʚʦʯʽʚ ʫ ʪʝʧʣʠʮʷʭ. ʄʝʪʘ ʮʽʻʾ ʨʦʙʦʪʠ - ʨʦʟʛʣʷʥʫʪʠ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʘ 

ʚʘʞʣʠʚʽʩʪʴ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʨʦʱʫʚʘʥʥʷ ʦʚʦʯʽʚ ʫ ʪʝʧʣʠʮʽ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ. 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʨʦʱʫʚʘʥʥʷ ʦʚʦʯʽʚ ʫ ʪʝʧʣʠʮʷʭ ʧʦʣʷʛʘʻ ʚ 

ʾʭʥʴʦʤʫ ʧʦʪʝʥʮʽʘʣʽ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʨʦʩʪʦʤ ʪʘ ʨʦʟʚʠʪʢʦʤ ʨʦʩʣʠʥ. 
ɿʘʚʜʷʢʠ ʩʠʩʪʝʤʘʤ ʤʦʥʽʪʦʨʠʥʛʫ, ʤʦʞʥʘ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʚʠʤʽʨʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ, 

ʚʦʣʦʛʽʩʪʴ, ʦʩʚʽʪʣʝʥʽʩʪʴ, ʨʽʚʝʥʴ CO2 ʪʘ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ 
ʨʦʩʣʠʥ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʶ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ 
ʚʠʨʦʱʫʚʘʥʥʷ ʦʚʦʯʽʚ, ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʧʣʠʚ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʜʦʩʷʛʘʪʠ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ 
ʧʨʦʜʫʢʮʽʾ. 

ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʘʥʥʴʦʛʦ 
ʚʠʷʚʣʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʚ ʧʘʨʘʤʝʪʨʘʭ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢʠʭ ʷʢ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ, 
ʚʦʣʦʛʦʩʪʽ ʘʙʦ ʦʩʚʽʪʣʝʥʦʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ. ʐʚʠʜʢʝ 
ʚʠʷʚʣʝʥʥʷ ʪʘʢʠʭ ʚʽʜʭʠʣʝʥʴ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʚʪʨʫʪʠʪʠʩʷ ʪʘ ʢʦʨ ʠʛʫʚʘʪʠ ʩʠʪʫʘʮʽʶ, 

ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʦʚʦʯʽʚ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʷʚʣʝʥʥʽ 
ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʪʝʧʣʠʮʽ, ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʝ ʘʚʪʦʤʘʪʠʯʥʦ ʚʢʣʶʯʠʪʠ 
ʩʠʩʪʝʤʠ ʦʙʽʛʨʽʚʫ ʘʙʦ ʧʨʠ ʟʤʽʥʽ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ - ʩʠʩʪʝʤʠ ʟʚʦʣʦʞʝʥʥʷ. ʎʝ ʜʦʧʦʤʘʛʘʻ 
ʧʦʧʝʨʝʜʠʪʠ ʤʦʞʣʠʚʽ ʩʪʨʝʩʦʚʽ ʩʠʪʫʘʮʽʾ ʜʣʷ ʨʦʩʣʠʥ ʪʘ ʟʘʧʦʙʽʛʪʠ ʟʥʠʞʝʥʥʶ ʚʨʦʞʘʶ. 

ʆʢʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʨʦʱʫʚʘʥʥʷ ʦʚʦʯʽʚ ʫ ʪʝʧʣʠʮʽ ʜʘʶʪʴ ʟʤʦʛʫ 
ʟʙʠʨʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʦʙʛʨʫʥʪʦʚʘʥʽ 
ʨʽʰʝʥʥʷ ʟ ʧʦʢʨʘʱʝʥʥʷ ʚʠʨʦʱʫʚʘʥʥʷ ʦʚʦʯʽʚ. ɸʥʘʣʽʪʠʢʘ ʜʘʥʠʭ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 
ʚʩʪʘʥʦʚʠʪʠ ʟʚ'ʷʟʢʠ ʤʽʞ ʧʝʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, 

ʦʩʚʽʪʣʝʥʽʩʪʴ, ʪʘ ʚʨʦʞʘʝʤ, ʪʘ ʨʦʟʨʦʙʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ. ʎʝ ʤʦʞʝ 
ʚʢʣʶʯʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʝʞʠʤʠ ʧʦʣʠʚʫ, ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ, ʨʝʛʫʣʶʚʘʥʥʷ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʪʘ 
ʽʥʰʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʪʘ ʢʽʣʴʢʽʩʪʴ ʟʽʙʨʘʥʦʛʦ ʚʨʦʞʘʶ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʨʦʱʫʚʘʥʥʷ ʦʚʦʯʽʚ ʫ ʪʝʧʣʠʮʽ ʪʘʢʦʞ ʚʘʞʣʠʚʝ 

ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟ ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ. ɿʘʙʝʟʧʝʯʝʥʥʷ 
ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʦʚʦʯʽʚ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʥʠʟʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʨʽʟʥʠʭ ʘʛʨʦʭʽʤʽʢʘʪʽʚ, ʪʘʢʠʭ ʷʢ ʧʝʩʪʠʮʠʜʠ ʪʘ ʛʝʨʙʽʮʠʜʠ, ʷʢʽ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ 
ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ. ʉʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ 

ʙʽʣʴʰ ʪʦʯʥʦʤʫ ʪʘ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʝʩʫʨʩʽʚ, ʪʘʢʠʭ ʷʢ ʚʦʜʘ, ʝʥʝʨʛʽʷ ʪʘ 
ʜʦʙʨʠʚʘ. 

ʊʘʢʦʞ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʨʦʱʫʚʘʥʥʷ ʦʚʦʯʽʚ ʫ ʪʝʧʣʠʮʽ ʤʦʞʥʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʪʯʠʢʽʚ ʥʘ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ. ʂʨʽʤ ʤʽʩʮʝʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʨʦʟʫʤʥʘ 

ʪʝʧʣʠʮʷ ʥʘ ɸʨʜʫʽʥʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʦʙʤʽʥʫ 
ʜʘʥʠʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʫʣʴʪʘ, ʤʦʙʽʣʴʥʠʭ ʛʘʜʞʝʪʽʚ ʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ. ʗʢ 
ʽʥʪʝʨʬʝʡʩ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ USB, Bluetooth, Wi-Fi, GSM ʽ ʽʥʪʝʨʥʝʪ. ɿʘ ʜʦʧʦʤʦʛʦʶ 
ʩʘʜʽʚʥʠʯʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʤʦʞʥʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʨʦʙʥʠʯʽ ʚʠʪʨʘʪʠ. ʇʦʪʨʽʙʥʦ ʰʚʠʜʢʦ 

ʧʝʨʝʛʣʷʥʫʪʠ ʟʚʽʪʠ ʧʨʦ ʩʪʘʥ, ʜʣʷ ʟʤʦʛʠ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʝʥʪʠʣʷʮʽʶ, ʝʢʨʘʥʠ, 
ʚʝʥʪʠʣʷʪʦʨʠ, ʪʫʤʘʥ, ʦʩʚʽʪʣʝʥʥʷ, ʦʧʘʣʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʢʦʪʣʦʤ. ʊʦʙʪʦ ʧʦʚʠʥʥʘ ʙʫʪʠ 
ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ ʨʝʛʫʣʶʚʘʪʠ ʟʨʦʰʝʥʥʷ ʪʘ ʟʘʧʣʽʜʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ 
ʚʩʪʘʥʦʚʠʪʠ ʧʝʚʥʽ ʧʘʨʘʤʝʪʨʠ, ʱʦʙ ʩʠʩʪʝʤʘ ʤʦʛʣʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʢʣʽʤʘʪ ʪʘ ʚʦʜʥʽ ʩʠʩʪʝʤʠ. 
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ʋɼʂ 004.91 
WEB-ʆʈɯɭʅʊʆɺɸʅʀʁ ɼʆɼɸʊʆʂ ʈɽʁʊʀʅɻʆɺʆɰ ʉʀʉʊɽʄʀ 

ʆʎɯʅʖɺɸʅʅʗ ʉʊʋɼɽʅʊɯɺ 

ʂʫʯʝʨʝʥʢʦ ʆ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆ.ɻ. 

ʉʴʦʛʦʜʥʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʝʜʘʣʽ ʟʨʦʩʪʘʶʪʴ, ʘ ʫʤʦʚʠ ʥʘʚʯʘʥʥʷ 
ʩʪʘʶʪʴ ʚʩʝ ʨʽʟʥʦʤʘʥʽʪʥʽʰʠʤʠ ʪʘ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ. ɿʦʢʨʝʤʘ, ʚʧʣʠʚ ʥʘ ʮʝ ʤʘʻ ʧʘʥʜʝʤʽʷ 
COVID-19, ʷʢʘ ʟʤʫʩʠʣʘ ʙʘʛʘʪʦ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʧʝʨʝʡʪʠ ʥʘ ʜʠʩʪʘʥʮʽʡʥʝ 
ʥʘʚʯʘʥʥʷ. ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʝʬʝʢʪʠʚʥʽ ʪʘ ʟʨʫʯʥʽ ʟʘʩʦʙʠ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʾʭʥʽ ʜʦʩʷʛʥʝʥʥʷ ʪʘ ʫʩʧʽʰʥʽʩʪʴ ʚ ʥʘʚʯʘʥʥʽ, ʩʪʘʶʪʴ ʜʝʜʘʣʽ 
ʚʘʞʣʠʚʽʰʠʤʠ. ʈʦʟʨʦʙʢʘ web-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʜʦʜʘʪʢʫ ʨʝʡʪʠʥʛʦʚʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ 
ʩʪʫʜʝʥʪʽʚ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ, ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ 
ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ web-ʩʘʡʪʽʚ ʚʠʢʣʠʢʘʻ ʧʦʪʨʝʙʘ ʚ ʷʢʽʩʥʦʤʫ web-ʜʠʟʘʡʥʽ 

ʪʘ web -ʨʦʟʨʦʙʮʽ, web-ʜʠʟʘʡʥ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʦʟʨʦʙʢʫ ʜʠʟʘʡʥʫ web-ʩʘʡʪʫ, ʘ web-
ʨʦʟʨʦʙʢʘ ð ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʯʘʩʪʠʥʠ web -ʩʘʡʪʫ. ɼʣʷ 
ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʩʘʡʪʫ ʧʦʪʨʽʙʥʽ ʟʥʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʟ ʜʠʟʘʡʥʫ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘ 
ʡ ʟ ʘʥʘʣʽʟʫ ʪʘ ʨʦʟʫʤʽʥʥʷ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʤʘʨʢʝʪʠʥʛʫ ʪʘ SEO-ʦʧʪʠʤʽʟʘʮʽʾ[1].  

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ web-ʜʠʟʘʡʥʫ ʪʘ web-ʨʦʟʨʦʙʢʠ ʻ ʩʪʚʦʨʝʥʥʷ ʧʨʠʚʘʙʣʠʚʦʛʦ ʪʘ 
ʟʨʫʯʥʦʛʦ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʘʡʪʫ, ʷʢʠʡ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʚʩʽʤ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʜʦ ʷʢʦʩʪʽ 
ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ,  ʟʚʘʞʘʶʯʠ ʥʘ ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʦʩʪʽʡʥʠʡ ʨʽʩʪ 
ʢʦʥʢʫʨʝʥʮʽʾ, web-ʜʠʟʘʡʥ ʪʘ web-ʨʦʟʨʦʙʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʚʘʞʣʠʚʦʶ ʩʬʝʨʦʶ 

ʜʽʷʣʴʥʦʩʪʽ, ʚʦʥʘ ʧʦʪʨʝʙʫʻ ʚʽʜ ʧʨʦʬʝʩʽʡ ʫ ʧʦʻʜʥʘʥʥʽ ʪʝʭʥʽʯʥʠʭ ʪʘ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʘ 
ʪʘʢʦʞ ʟʜʘʪʥʦʩʪʽ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ ʚʠʤʦʛ ʨʠʥʢʫ. 

ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʟ ʷʢʦʶ ʟʽʰʪʦʚʭʫʶʪʴʩʷ ʚʠʱʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ï  ʚʽʜʩʫʪʥʽʩʪʴ 
ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʟʨʫʯʥʠʭ ʟʘʩʦʙʽʚ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʾʭʥʽ 

ʜʦʩʷʛʥʝʥʥʷ ʪʘ ʫʩʧʽʰʥʽʩʪʴ ʚ ʥʘʚʯʘʥʥʽ, ʚʽʜʩʫʪʥʽʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 
ʥʝʜʦʩʪʘʪʥʴʦʾ ʦʙ'ʻʢʪʠʚʥʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ. 

ʂʨʽʤ ʪʦʛʦ, ʧʘʥʜʝʤʽʷ COVID-19 ʩʧʨʠʯʠʥʠʣʘ ʧʝʨʝʭʽʜ ʥʘ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʱʦ 
ʫʩʢʣʘʜʥʠʣʦ ʧʨʦʮʝʩ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʫ ʪʘʢʠʭ ʫʤʦʚʘʭ ʧʦʪʨʽʙʥʽ ʟʘʩʦʙʠ ʦʮʽʥʶʚʘʥʥʷ, 

ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʤʦʥʽʪʦʨʠʥʛ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʚ ʨʽʟʥʠʭ 
ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ web-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʜʦʜʘʪʢʫ ʨʝʡʪʠʥʛʦʚʦʾ ʩʠʩʪʝʤʠ 
ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ ʚ ʩʫʯʘʩʥʽʡ ʦʩʚʽʪʥʽʡ 
ʩʬʝʨʽ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ ʻ ʨʦʟʨʦʙʢʘ web-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʜʦʜʘʪʢʫ 
ʨʝʡʪʠʥʛʦʚʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʪʘ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ 
ʽ ʧʽʜ ʯʘʩ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ ʙʫʜʫʪʴ ʨʦʟʨʦʙʣʝʥʽ ʪʘ ʨʝʘʣʽʟʦʚʘʥʽ 
ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

1. ɸʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ 
ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʜʦ ʜʦʜʘʪʢʫ; 

2. ʈʦʟʨʦʙʢʘ ʙʘʟʠ ʜʘʥʠʭ, ʷʢʘ ʙʫʜʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 
ʩʪʫʜʝʥʪʽʚ, ʾʭʥʽ ʜʦʩʷʛʥʝʥʥʷ ʪʘ ʫʩʧʽʰʥʽʩʪʴ ʚ ʥʘʚʯʘʥʥʽ; 

3. ʈʦʟʨʦʙʢʘ web-ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʜʦʜʘʪʢʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʩʪʫʜʝʥʪʘʤ 
ʪʘ ʚʠʢʣʘʜʘʯʘʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʩʪʝʤʫ ʦʮʽʥʶʚʘʥʥʷ; 

4. ʈʦʟʨʦʙʢʘ ʬʫʥʢʮʽʡ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʚʠʟʥʘʯʠʪʠ 
ʨʝʡʪʠʥʛʠ ʩʪʫʜʝʥʪʽʚ ʪʘ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʾʭʥʽʭ ʜʦʩʷʛʥʝʥʴ. 

ʋ ʨʘʤʢʘʭ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ ʙʫʣʘ ʧʦʩʪʘʚʣʝʥʘ ʤʝʪʘ ʨʦʟʨʦʙʢʠ web-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 
ʜʦʜʘʪʢʫ ʨʝʡʪʠʥʛʦʚʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʙʫʣʠ 

ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʜʦʜʘʪʢʫ, ʘ ʪʘʢʦʞ ʟʘʧʣʘʥʦʚʘʥʦ ʨʦʟʨʦʙʢʫ ʙʘʟʠ 
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʜʘʥʠʭ, web-ʽʥʪʝʨʬʝʡʩʫ, ʬʫʥʢʮʽʡ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʪʘ ʙʝʟʧʝʢʠ, 
ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʚʽʜʣʘʛʦʜʞʝʥʥʷ ʜʦʜʘʪʢʫ. 

ʎʝʡ ʧʨʦʝʢʪ ʤʘʻ ʦʩʴ ʪʘʢʫ  ʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʜʘʥʠʭ, ʱʦ ʟʦʙʨʘʞʝʥʘ ʥʘ ʈʠʩ.1: 

 
ʈʠʩ.1 ʃʦʛʽʯʥʘ ʤʦʜʝʣʴ ʜʘʥʠʭ Web-ʜʦʜʘʪʢʫ ʨʝʡʪʠʥʛʦʚʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ 

ʩʪʫʜʝʥʪʽʚ 

ɺʠʱʝʥʘʚʝʜʝʥʘ ʣʦʛʽʯʥʘ ʤʦʜʝʣʴ, ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʩʫʪʥʦʩʪʽ: 
ʉʪʫʜʝʥʪ ï ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʨʠʟʫʚʘʪʠʩʴ ʫ ʩʚʽʡ ʦʩʦʙʠʩʪʠʡ ʢʘʙʽʥʝʪ, ʜʝ ʤʦʞʝ 

ʧʝʨʝʛʣʷʥʫʪʠ ʦʩʥʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʝʙʝ;  
ʈʝʡʪʠʥʛʠ ï ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʧʦʜʽʾ ʥʘ ʥʘʨʘʭʫʚʘʥʥʷ 

ʙʘʣʽʚ ʩʪʫʜʝʥʪʫ, ʘ ʪʘʢʦʞ ʧʦʪʨʝʙʫʶʪʴ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʩʪʘʨʦʩʪʠ ʪʘ ʨʝʡʪʠʥʛʦʚʦʾ ʢʦʤʽʩʽʾ; 
ʇʦʢʘʟʥʠʢʠ ï ʻ ʩʫʪʥʽʩʪʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʩʘʤʽ ʧʦʢʘʟʥʠʢʠ. 

Cʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Yu, L., Li, J., & Sun, Z. (2019). Research on Evaluation System of Web 

Application Security Based on Multi -level Classification. International Journal of Emerging 

Technologies in Learning, 14(16), 44-59. doi: 10.3991/ijet.v14i16.10446 

 
  



 
 

   

97 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.89 
ʇʈʆɻʈɸʄɸ ɼʃʗ ɸɺʊʆʄɸʊʀɿɸʎɯɰ ʈʆɹɯʊ ɿ ʂʆʄʇʆʅʆɺʂʀ 

ɽʃɽʂʊʈʆʅʅʆɻʆ ɸʇɸʈɸʊʋ 

ʈʘʻʥʢʦ ɺ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʤʦʣʽʡ ɺ.ʄ. 

ɽʣʝʢʪʨʠʢ ʚ ʧʨʦʮʝʩʽ ʩʚʦʻʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʯʘʩʪʦ ʨʝʘʣʽʟʫʻ ʩʢʣʘʜʥʽ ʨʦʟʨʘʭʫʥʢʠ 
ʨʽʟʥʠʭ ʩʠʩʪʝʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʙʠʨʘʻ ʝʣʝʢʪʨʠʯʥʽ ʩʭʝʤʠ, ʚʢʣʶʯʘʻ ʨʽʟʥʝ ʦʙʣʘʜʥʘʥʥʷ. ʎʷ 
ʨʦʙʦʪʘ ʟʘʙʠʨʘʻ ʙʘʛʘʪʦ ʯʘʩʫ. ɯʩʥʫʻ ʙʝʟʣʽʯ ʢʦʨʠʩʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʝʣʝʢʪʨʠʢʽʚ, ʷʢʽ 
ʦʮʽʥʶʶʪʴʩʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʢʨʝʩʣʝʥʥʷ ʩʭʝʤ ʪʦʱʦ. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʜʘʥʠʭ ʧʨʦʛʨʘʤ ï ʟʥʘʯʥʝ ʩʧʨʦʱʝʥʥʷ ʨʦʙʦʪʠ, ʟʚʝʜʝʥʥʷ ʜʦ ʤʽʥʽʤʘʣʴʥʦʛʦ 
ʯʘʩʫ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʘʙʦ ʢʨʝʩʣʝʥʥʷ ʩʭʝʤʠ, ʟ ʯʠʤ ʯʘʩʪʦ 
ʜʦʚʦʜʠʪʴʩʷ ʧʨʘʮʶʚʘʪʠ ʽʥʞʝʥʝʨʫ-ʝʣʝʢʪʨʠʢʫ. 

ʊʘʢ̔ ʧʨʦʛʨʘʤʥʽ ʧʘʢʝʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʽʙʨʘʪʠ ʩʭʝʤʫ ʙʫʜʴ-ʷʢʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʧʨʠʩʪʨʦʶ ʪʘ ʩʠʤʫʣʶʚʘʪʠ ʡʦʛʦ ʨʦʙʦʪʫ, ʚʠʷʚʣʷʶʯʠ ʧʦʤʠʣʢʠ, ʜʦʧʫʱʝʥʽ ʥʘ ʩʪʘʜʽʾ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʪʨʘʩʫʚʘʥʥʷ. 

ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʪʘʢʠʭ ʧʨʦʛʨʘʤ ʚʢʣʶʯʘʻ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʣʘʥʮʶʛʘ ʚ 
ʛʨʘʬʽʯʥʦʤʫ ʨʝʜʘʢʪʦʨʽ, ʟʘʜʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʥʘʣʽʟʫ ʪʘ ʚʠʚʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. 

ʇʨʦʛʨʘʤʘ ʩʘʤʦʩʪʽʡʥʦ ʩʢʣʘʜʘʻ ʨʽʚʥʷʥʥʷ ʣʘʥʮʶʛʘ ʪʘ ʧʨʦʚʦʜʠʪʴ ʤʦʤʝʥʪʘʣʴʥʠʡ ʨʦʟʨʘʭʫʥʦʢ. 
ɹʫʜʴ-ʷʢʘ ʟʤʽʥʘ ʩʭʝʤʠ ʘʙʦ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʥʦʚʣʝʥʥʷ 
ʨʝʟʫʣʴʪʘʪʽʚ. ɻʨʘʬʽʯʥʠʡ ʨʝʜʘʢʪʦʨ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʙʽʙʣʽʦʪʝʢʠ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ 
ʤʦʞʥʘ ʧʦʧʦʚʥʶʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʘʙʦ ʜʦʚʽʜʢʦʚʠʭ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʙʫʜʦʚʘʥʠʭ ʤʦʜʫʣʽʚ. ɺʩʽ ʥʦʤʽʥʘʣʠ ʪʘ ʧʘʨʘʤʝʪʨʠ ʝʣʝʤʝʥʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʥʝʟʤʽʥʥʠʤʠ, 
ʪʘʢ ʽ ʟʘʣʝʞʥʠʤʠ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ, ʯʘʩʫ, ʯʘʩʪʦʪʠ, ʩʪʘʥʫ ʩʭʝʤʠ, ʧʘʨʘʤʝʪʨʽʚ ʽʥʰʠʭ 
ʢʦʤʧʦʥʝʥʪʽʚ. ɸʥʽʤʦʚʘʥʽ ʜʝʪʘʣʽ (ʩʚʽʪʣʦʜʽʦʜʠ, ʨʝʣʝ, ʩʝʤʠʩʝʛʤʝʥʪʥʽ ʽʥʜʠʢʘʪʦʨʠ ʪʘ ʜʝʷʢʽ 
ʽʥʰʽ ʝʣʝʤʝʥʪʠ) ʟʤʽʥʶʶʪʴ ʩʪʘʥ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʠʛʥʘʣʽʚ, ʱʦ ʥʘ ʥʠʭ ʥʘʜʭʦʜʷʪʴ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʚʢʣʶʯʘʻ ʮʽʣʠʡ ʥʘʙʽʨ ʨʽʟʥʠʭ ʘʥʘʣʽʟʽʚ: ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʝʨʝʜʘʚʘʣʴʥʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʫ, ʤʘʣʦʩʠʛʥʘʣʴʥʠʭ ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 
ʯʫʪʣʠʚʦʩʪʝʡ ʧʦ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʫ, ʥʝʣʽʥʽʡʥʠʭ ʩʧʦʪʚʦʨʝʥʴ, ʤʝʪʦʜʫ ʄʦʥʪʝ-ʂʘʨʣʦ ʪʘ 
ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ. ɼʦʩʚʽʜʯʝʥʽ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʤʘʢʨʦʤʦʜʝʣʽ, ʷʢʽ 

ʧʦʣʝʛʰʫʶʪʴ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʙʝʟ ʚʪʨʘʪ ʽʥʬʦʨʤʘʮʽʾ. ɼʦʟʚʦʣʷʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʩʪʘʥʜʘʨʪʠ ʝʣʝʤʝʥʪʽʚ ʩʭʝʤʠ.  

ʆʜʥʠʤ ʟ ʧʨʠʢʣʘʜʦʤ ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ LabVIEW, ʚʦʥʘ ʤʘʻ 
ʫʥʽʢʘʣʴʥʠʡ ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʝ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʦʙʦʪʠ 

ʥʘ Java ʘʙʦ C. ʉʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʽʚ ʻ ʧʨʦʮʝʩʦʤ ʫʪʚʦʨʝʥʥʷ ʙʣʦʢ-ʜʽʘʛʨʘʤʠ ʟ ʛʨʘʬʽʯʥʠʭ 
ʦʙʨʘʟʽʚ (ʽʢʦʥʦʢ), ʱʦ ʜʦʟʚʦʣʷʻ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʚʩʶ ʩʚʦʶ ʫʚʘʛʫ ʪʽʣʴʢʠ ʥʘ ʨʦʙʦʪʽ ʟ ʧʦʪʦʢʦʤ 
ʜʘʥʠʭ. ɹʫʜʴ-ʷʢʘ ʧʨʦʛʨʘʤʘ ʻ ʚʽʨʪʫʘʣʴʥʠʤ ʧʨʠʣʘʜʦʤ, ʱʦ ʤʘʻ çʣʠʮʴʦʚʫ ʧʘʥʝʣʴè (ʫʩʽ ʟʘʩʦʙʠ 
ʚʚʝʜʝʥʥʷ-ʚʠʚʦʜʫ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʧʨʠʣʘʜʦʤ: ʧʝʨʝʤʠʢʘʯʽ, ʢʥʦʧʢʠ, ʩʚʽʪʣʦʜʽʦʜʠ, 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘʙʣʦ, ʣʘʤʧʦʯʢʠ, ʛʨʘʬʽʢʠ, ʪʝʢʩʪʦʚʽ ʧʦʣʷ ʪʘ ʽʥʰʝ) ʪʘ çʙʣʦʢ-ʩʭʝʤʫè (ʣʦʛʽʢʘ 
ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ) . ʋʩʽ ʯʘʩʪʠʥʠ ʧʨʦʛʨʘʤʠ ʟ'ʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʥʠʪʢʘʤʠ, ʷʢʠʤʠ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ. ʂʦʞʝʥ ʚʽʨʪʫʘʣʴʥʠʡ ʧʨʠʣʘʜ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʽʥʰʽ ʚʽʨʪʫʘʣʴʥʽ 
ʧʨʠʣʘʜʠ. ʉʠʩʪʝʤʘ, ʩʪʚʦʨʝʥʘ ʚ LabVIEW, ʥʘʙʘʛʘʪʦ ʧʝʨʝʚʝʨʰʫʻ ʙʫʜʴ-ʷʢʠʡ ʨʝʘʣʴʥʠʡ 

ʣʘʙʦʨʘʪʦʨʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʜʦʟʚʦʣʷʶʯʠ ʩʘʤʦʩʪʽʡʥʦ ʚʠʟʥʘʯʘʪʠ ʧʦʪʨʽʙʥʽ ʬʫʥʢʮʽʾ 
ʩʪʚʦʨʶʚʘʥʦʛʦ ʘʧʘʨʘʪʫ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʤʽʥʠ ʤʦʞʥʘ ʚʥʝʩʪʠ ʚʩʴʦʛʦ ʟʘ ʧʘʨʫ ʭʚʠʣʠʥ. 



 
 

   

98 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

 
ʈʠʩ 1 ɯʥʪʝʨʬʝʡʩ  Block diagram LabVIEW 

 
ʈʠʩ 2 ɯʥʪʝʨʬʝʡʩ Front Panel 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. http://ilinsk.com 

2. https://elektrika.expert/bez-rubriki/luchshie-programmy-dlja-jelektrikov.html 
3. https://electrik.info/main/school/746-programmy-dlya-elektrikov-kratkiy-

obzor-naibolee-populyarnyh-programm.html 
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çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.94(773) 
ʈʆɿʈʆɹʂɸ ʂʆʄʇôʖʊɽʈʅʆɰ ʉʀʉʊɽʄʀ ɸɺʊʆʄɸʊʀʏʅʆɻʆ 

ʇɯɼʊʈʀʄɸʅʅʗ ʇɸʈɸʄɽʊʈɯɺ ʄɯʂʈʆʂʃɯʄɸʊʋ ɺ ʊɽʇʃʀʎɯ ʅɸ ɹɸɿɯ ʄʂ 

ARDUINO  

ɼʦʚʛʦʧʦʣʠʡ ɺ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʘʛʫʥ ɸ.ɺ. 
ʊʝʧʣʠʮʽ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʫ ʟʦʥʘʭ ʟ ʭʦʣʦʜʥʠʤ ʘʙʦ 

ʚʦʣʦʛʠʤ ʢʣʽʤʘʪʦʤ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʚʠʨʦʱʝʥʠʭ ʢʫʣʴʪʫʨ. 
ʆʜʥʘʢ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʷʭ ʤʦʞʝ ʙʫʪʠ 

ʩʢʣʘʜʥʦʶ ʟʘʜʘʯʝʶ, ʷʢʘ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʦʚʽʪʨʷ, 
ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ ʪʘ ʦʩʚʽʪʣʝʥʦʩʪʽ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʨʦʟʨʦʙʢʘ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ 
ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ ʥʘ ʙʘʟʽ ʄʂ Arduino ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʶ 

ʟʘʜʘʯʝʶ, ʷʢʘ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ 
ʪʝʧʣʠʮʽ, ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨ ʪʘ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʨʝʩʫʨʩʽʚ.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ 
ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʷʭ ʥʘ ʙʘʟʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ Arduino. ɼʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʢʦʤʧ'ʶʪʝʨʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʘʚʪʦʤʘʪʠʯʥʦ 
ʟʙʠʨʘʪʠʤʝ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠʤʝ ʜʘʥʽ ʧʨʦ ʧʘʨʘʤʝʪʨʠ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ, ʪʘʢʽ ʷʢ 
ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, ʦʩʚʽʪʣʝʥʽʩʪʴ ʪʘ ʽʥʰʽ. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʩʠʩʪʝʤʘ 
ʙʫʜʝ ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʛʫʣʶʚʘʪʠ ʨʽʚʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ ʰʣʷʭʦʤ 

ʢʝʨʫʚʘʥʥʷ ʨʽʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ, ʪʘʢʠʤʠ ʷʢ ʚʝʥʪʠʣʷʪʦʨʠ, ʩʠʩʪʝʤʠ ʧʦʣʠʚʫ ʪʘ 
ʦʩʚʽʪʣʝʥʥʷ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ̒  ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʨʦʩʪʫ ʪʘ 
ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʚ ʪʝʧʣʠʮʽ, ʱʦ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʾʭʥʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ. 

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʟʝʤʣʝʨʦʙʩʪʚʘ ʪʘ ʪʝʧʣʠʯʥʦʛʦ 
ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ 
ʪʝʧʣʠʮʷʭ ʪʘ ʽʥʰʠʭ ʟʘʢʨʠʪʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. 

ʈʦʟʨʦʙʢʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ, ʟʦʢʨʝʤʘ, ʚʠʙʽʨ ʪʘ 
ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʪʯʠʢʽʚ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʨʦʟʨʦʙʢʫ ʧʨʦʛʨʘʤʥʦʾ 
ʣʦʛʽʢʠ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʪʘ ʢʝʨʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷʤ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ 
ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ. 
ʄʝʪʦʜʠ ʨʦʙʦʪʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʢʦʤʧôʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ ʥʘ ʙʘʟʽ ʄʂ Arduino ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ: 
1. ɺʠʙʽʨ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʪʯʠʢʽʚ: ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʜʘʪʯʠʢʠ, ʷʢʽ ʥʘʡʢʨʘʱʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʨʝʙʘʤ ʩʠʩʪʝʤʠ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ 
ʧʦʚʽʪʨʷ, ʦʩʚʽʪʣʝʥʦʩʪʽ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ. 

2. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʥʝ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʟ ʜʘʪʯʠʢʽʚ ʪʘ ʾʭ ʘʥʘʣʽʟʫ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘʢʦʞ 

ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʘʚʪʦʤʘʪʠʯʥʝ ʢʝʨʫʚʘʥʥʷ ʨʽʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ, ʥʘʧʨʠʢʣʘʜ, 
ʩʠʩʪʝʤʦʶ ʧʦʣʠʚʫ, ʚʝʥʪʠʣʷʪʦʨʘʤʠ ʪʘ ʦʩʚʽʪʣʝʥʥʷʤ. 

3. ʇʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ: ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 
ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ 

ʦʮʽʥʠʪʠ ʷʢʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ. 
4. ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ: ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʪʘ ʚʥʝʩʪʠ ʥʝʦʙʭʽʜʥʽ 
ʢʦʨʝʢʪʠʚʠ ʚ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʾʭ ʨʦʙʦʪʠ. 

ʅʘ ʮʝʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʩʪʘ ʩʭʝʤʘ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ 
ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ. ʎʷ ʩʭʝʤʘ, ʟʦʙʨʘʞʝʥʘ ʥʘ 
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ʈʠʩ. 1, ʨʦʟʨʦʙʣʝʥʘ ʚ ʩʝʨʝʜʦʚʠʱʽ ʝʤʫʣʷʮʽʾ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ Cisco Packet Tracer[1]. 
ʂʦʤʧôʶʪʝʨʥʘ ʩʠʩʪʝʤʘ ʥʘ ʈʠʩ. 1 ʟʽʙʨʘʥʘ ʥʘ ʙʘʟʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʽ ʧʨʘʮʶʻ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʙʝʟʧʨʦʚʽʜʥʦʛʦ ʟôʻʜʥʘʥʥʷ. ɰʾ ʝʣʝʤʝʥʪʘʤʠ ʻ: ʜʚʘ ʚʽʢʥʘ, ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʠ ʚ 
ʧʦʚʽʪʨʽ, ʦʙʽʛʨʽʚʘʯ(ʥʘʧʨʠʢʣʘʜ, HIPER IoT Heater mini H1, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʽʚ 

ʪʝʧʣʠʮʽ), ʩʧʨʠʥʢʣʝʨ(ʥʘʧʨʠʢʣʘʜ, Hunter PGV-100G-B), ʚʝʥʪʠʣʷʪʦʨ(ʥʘʧʨʠʢʣʘʜ, HIPER IoT 
Fan Tower T1) ʽ ʣʘʤʧʘ ʜʝʥʥʦʛʦ ʩʚʽʪʣʘ(ʥʘʧʨʠʢʣʘʜ, Momax Bright IoT Lamp with Wireless 
Charging 10W). ɼʘʪʯʠʢʠ ʚ ʩʭʝʤʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʤʽʥʝʥʽ ʥʘ ʦʜʠʥ ʧʨʠʩʪʨʽʡ, ʥʘʧʨʠʢʣʘʜ, 
ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ Haozee HZ102DB. 

ʇʨʘʚʠʣʘ ʨʦʙʦʪʠ ʝʣʝʤʝʥʪʽʚ ʥʘʣʘʰʪʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʥʘʜʪʦ 
ʥʠʟʴʢʦʾ(ʤʝʥʰʝ ʥʽʞ 17ÜC) ʘʙʦ ʚʠʩʦʢʦʾ(ʙʽʣʴʰʝ ʥʽʞ 18ÜC) ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʪʝʧʣʠʮʽ, 
ʚʽʜʧʦʚʽʜʥʦ ʚʤʠʢʘʻʪʴʩʷ ʦʙʽʛʨʽʚʘʯ ʘʙʦ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʚʽʢʥʘ ʽ ʚʤʠʢʘʻʪʴʩʷ ʚʝʥʪʠʣʷʪʦʨ. ʇʨʠ 
ʟʘʥʘʜʪʦ ʥʠʟʴʢʽʡ ʚʦʣʦʛʦʩʪʽ(ʤʝʥʰʝ ʥʽʞ 70% ʚʦʣʦʛʦʩʪʽ ʚ ʧʦʚʽʪʨʽ), ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʤʠʢʘʻʪʴʩʷ 

ʩʧʨʠʥʢʣʝʨ. ʗʢʱʦ ʞ ʚʦʣʦʛʽʩʪʴ ʟʘʥʘʜʪʦ ʚʠʩʦʢʘ(ʙʽʣʴʰʝ ʥʽʞ 75% ʚʦʣʦʛʦʩʪʽ ʚ ʧʦʚʽʪʨʽ), ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʚʽʢʦʥ ʪʝʧʣʠʮʷ ʧʨʦʚʽʪʨʶʻʪʴʩʷ ʜʣʷ ʩʪʘʙʽʣʽʟʫʚʘʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ. ʊʘʢʦʞ, ʧʨʠ 
ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ ʦʩʚʽʪʣʝʥʥʷ ʚʤʠʢʘʻʪʴʩʷ ʣʘʤʧʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʪʝʧʣʠʮʶ ʩʚʽʪʣʦʤ ʚʚʝʯʝʨʽ ʽ 
ʟʨʘʥʢʫ. ɺʩʽ ʮʽ ʧʨʘʚʠʣʘ ʧʨʘʮʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ IoT Monitor ʚ Cisco IOS ʽ 

ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ ʟ ʩʤʘʨʪʬʦʥʫ ʧʽʜʢʣʶʯʝʥʦʛʦ ʜʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. 
ɺ ʤʘʡʙʫʪʥʴʦʤʫ ʩʭʝʤʘ ʙʫʜʝ ʫʩʢʣʘʜʥʝʥʘ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʦʤ Arduino ʽ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʧʨʦʛʨʘʤʥʠʤʠ ʥʘʣʘʰʪʫʚʘʥʥʷʤʠ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʥʘ ʮʴʦʤʫ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽ (ʨʠʩ. 1). 
 

 
ʈʠʩ. 1. ʇʦʯʘʪʢʦʚʘ ʩʭʝʤʘ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ 
ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʦʙʢʠ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ ʥʘ ʙʘʟʽ ʄʂ Arduino ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʥʘʩʪʫʧʥʝ: 

1. ɿʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʪʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ: ʨʦʟʨʦʙʣʝʥʘ 
ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ 
ʚ ʪʝʧʣʠʮʽ ʰʣʷʭʦʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʨʽʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ, ʥʘʧʨʠʢʣʘʜ, 
ʩʠʩʪʝʤʦʶ ʧʦʣʠʚʫ, ʚʝʥʪʠʣʷʪʦʨʘʤʠ ʪʘ ʦʩʚʽʪʣʝʥʥʷʤ. 

2. ɽʢʦʥʦʤʽʷ ʨʝʩʫʨʩʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ: ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʥʠʞʫʚʘʪʠ 
ʚʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʚʦʜʫ ʪʘ ʽʥʰʽ ʨʝʩʫʨʩʠ, ʟʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʢʝʨʫʚʘʥʥʶ 
ʨʽʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʨʝʙ ʨʦʩʣʠʥ. 
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3. ɿʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʚʠʨʦʱʝʥʠʭ ʢʫʣʴʪʫʨ: ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ 
ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʟʙʽʣʴʰʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ 
ʷʢʦʩʪʽ ʚʠʨʦʱʝʥʠʭ ʢʫʣʴʪʫʨ. 

4. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ: ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʚʜʦʩʢʦʥʘʣʠʪʠ 
ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 
ʪʦʯʥʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

5. ɿʨʫʯʥʽʩʪʴ ʪʘ ʣʝʛʢʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ: ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʟʨʫʯʥʦʶ ʪʘ ʣʝʛʢʦʶ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʧʘʨʘʤʝʪʨʽʚ 
ʤʽʢʨʦʢʣʽʤʘʪʫ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʥʘʣʘʰʪʫʚʘʥʥʷ. 

ʈʦʟʨʦʙʢʘ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 
ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ ʥʘ ʙʘʟʽ ʄʂ Arduino ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʟʘʜʘʯʝʶ, 

ʦʩʢʽʣʴʢʠ ʪʘʢʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ 
ʪʝʧʣʠʮʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʚʠʨʦʱʝʥʠʭ ʢʫʣʴʪʫʨ, ʟʥʠʟʠʪʠ 
ʚʠʪʨʘʪʠ ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʝʢʦʥʦʤʽʶ ʯʘʩʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʢʝʨʫʚʘʪʠ ʨʽʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 
ʩʠʩʪʝʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʨʝʙ ʨʦʩʣʠʥ. ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʦʙʢʠ ʚʢʣʶʯʘʶʪʴ 
ʩʪʘʙʽʣʴʥʠʡ ʪʘ ʦʧʪʠʤʘʣʴʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ, ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʚʠʨʦʱʝʥʠʭ 
ʢʫʣʴʪʫʨ, ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʨʝʩʫʨʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤʠ ʪʘ ʟʨʫʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ. 
ʆʪʞʝ, ʨʦʟʨʦʙʢʘ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ ʥʘ ʙʘʟʽ ʄʂ Arduino ʻ ʚʘʞʣʠʚʦʶ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʟʘʜʘʯʝʶ, ʷʢʘ 
ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʦʢʨʘʱʠʪʠ ʧʨʦʮʝʩ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Cisco Packet Tracer [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://www.netacad.com/courses/packet-tracer 

2. Cisco IoT Solutions [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html 
  

https://www.netacad.com/courses/packet-tracer
https://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.89 
ʇʈʆɻʈɸʄʅɸ ʉʀʉʊɽʄɸ ʇʈʆɼɸɾʋ ɿɸʃɯɿʅʀʏʅʀʍ ʂɺʀʊʂɯɺ 

ʂʦʨʥʽʻʥʢʦ ʉ.ɭ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʥʢʨʘʪʴʻʚ ɺ.ʆ. 
ʇʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ ʧʨʦʜʘʞʫ ʢʚʠʪʢʽʚ ʚ ʟʘʣʽʟʥʠʯʥʠʭ ʢʘʩʘʭ ï ʮʝ ʧʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ, 

ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʝʩʪʠ ʜʝʪʘʣʴʥʽ ʟʘʧʠʩʠ ʱʦʜʦ ʜʦʜʘʚʘʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ  ʪʘ ʧʨʦʜʘʞʫ 
ʟʘʣʽʟʥʠʯʥʠʭ ʢʚʠʪʢʽʚ. ɼʘʥʘ ʩʠʩʪʝʤʘ ʙʫʜʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʢʦʨʠʩʥʘ ʜʣʷ ʟʘʣʽʟʥʠʯʥʠʭ 
ʜʝʧʘʨʪʘʤʝʥʪʽʚ, ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʷʢʠʭ ʟʘʡʤʘʶʪʴʩʷ ʧʨʦʜʘʞʝʤ ʢʚʠʪʢʽʚ ʪʘ ʧʣʘʥʫʚʘʥʥʷʤ 
ʟʘʣʽʟʥʠʯʥʠʭ ʤʘʨʰʨʫʪʽʚ. 

ɿʘʨʘʟ ʤʠ ʟʚʠʢʣʠ, ʱʦ ʤʦʞʥʘ ʚʟʷʪʠ ʢʚʠʪʦʢ ʥʘ ʧʦʪʷʛ/ʘʚʪʦʙʫʩ/ʣʽʪʘʢ ʫ ʙʫʜʴ ʷʢʠʡ ʤʦʤʝʥʪ 
ʟʘ ʧʘʨʫ ʢʣʽʢʽʚ ʥʘ ʪʝʣʝʬʦʥʽ. ʋ ʩʫʯʘʩʥʽ ʩʝʨʚʽʩʠ ʙʘʥʢʽʥʛʫ ʥʘʚʽʪʴ ʚʤʦʥʪʦʚʘʥʘ ʬʫʥʢʮʽʷ 
ʰʚʠʜʢʦʛʦ ʙʨʦʥʶʚʘʥʥʷ ʢʚʠʪʢʽʚ. ɸʣʝ ʚ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʫ ɭʚʨʦʧʽ ʣʶʜʠ ʜʫʞʝ ʯʘʩʪʦ ʢʫʧʫʶʪʴ 
ʢʚʠʪʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʢʘʩʘʭ, ʪʘ ʽ ʚ ʋʢʨʘʾʥʽ ʻ ʧʨʦʰʘʨʢʠ ʥʘʩʝʣʝʥʥʷ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʪʽʣʴʢʠ ʪʘʢʠʤ ʢʦʥʩʝʨʚʘʪʠʚʥʠʤ ʧʽʜʭʦʜʦʤ. 
ʅʘʚʽʪʴ ʜʦ ʚʽʡʥʠ ʋʢʨʟʘʣʽʟʥʠʮʷ ʙʫʣʘ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʘʨʪʝʨʽʡ 

ʢʨʘʾʥʠ, ʥʘ ʜʦʣʶ ʟʘʣʽʟʥʠʯʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʧʨʠʧʘʜʘʣʦ ʧʦʥʘʜ 40% ʧʘʩʘʞʠʨʽʚ. ʇʨʦʪʷʞʥʽʩʪʶ 
ʢʦʣʽʡ ʧʦʥʘʜ 20000 ʢʤ, ʚʦʥʘ ʥʘʛʘʜʫʻ ʢʦʞʥʦʤʫ ʫʢʨʘʾʥʮʶ ʧʨʦ ʪʝʧʣʽ ʩʧʦʛʘʜʠ ʪʘ ʩʪʫʢʽʪ ʢʦʣʽʩ, 

ʧʦʾʟʜʢʠ ʜʦʜʦʤʫ ʪʘ ʧʦʜʦʨʦʞʽ. ʇʨʦʪʝ ʟʘʨʘʟ ʫ ʢʨʘʾʥʽ ʜʝ ʥʝ ʣʽʪʘʶʪʴ ʣʽʪʘʢʠ, ʟʘʙʣʦʢʦʚʘʥʽ 
ʤʦʨʩʴʢʽ ʧʦʨʪʠ, ʯʘʩʪʢʦʚʦ ʟʘʙʣʦʢʦʚʘʥʽ ʘʚʪʦʤʘʛʽʩʪʨʘʣʽ, ʟʘʣʽʟʥʠʮʷ ʩʪʘʣʘ ʜʦʨʦʛʦʶ ʞʠʪʪʷ. ɿ 
ʧʦʯʘʪʢʫ ʚʽʡʥʠ 4 ʤʣʥ ʣʶʜʝʡ ʙʫʣʦ ʝʚʘʢʫʡʦʚʘʥʦ ʋʢʨʟʘʣʽʟʥʠʮʝʶ. ʆʜʥʽʻʶ ʟ ʥʠʭ ʩʪʘʣʘ ʽ ʷ.  

ɿʘʨʘʟ ʧʽʩʣʷ ʨʦʢʫ ʚʠʤʫʰʝʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʧʦʟʘ ʤʝʞʘʤʠ ʋʢʨʘʾʥʠ ʫ ʤʝʥʝ ʙʫʣʘ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʢʦʨʠʩʪʫʚʘʪʠʩʷ ʜʦʜʘʪʢʘʤʠ ʜʣʷ ʙʨʦʥʶʚʘʥʥʷ ʢʚʠʪʢʽʚ ʫ ʽʥʰʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ 
ʢʨʘʾʥʘʭ, ʽ ʟ ʟʘʜʦʚʦʣʝʥʥʷʤ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʦʢʠ ʱʦ ʥʘʡʟʨʫʯʥʽʰʽ ʜʦʜʘʪʢʠ ʥʘ ʤʽʡ 
ʩʫʙ'ʻʢʪʠʚʥʠʡ ʧʦʛʣʷʜ ʷʢʨʘʟ ʙʫʣʠ ʚʜʦʤʘ ʽ ʫ ʈʫʤʫʥʽʾ. ʊʦʤʫ ʷ ʚʠʨʽʰʠʣʘ ʨʦʟʨʦʙʠʪʠ 
ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʫ ʽ ʟʨʫʯʥʫ ʩʠʩʪʝʤʫ ʜʣʷ ʙʨʦʥʶʚʘʥʥʷ ʢʚʠʪʢʽʚ. 

ʈʦʟʨʦʙʣʶʚʘʥʘ ʩʠʩʪʝʤʘ ʩʪʚʦʨʶʻʪʴʩʷ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ʇʣʘʥʫʻʪʴʩʷ, 
ʱʦ ʩʠʩʪʝʤʘ ʜʦʧʦʤʦʞʝ ʢʘʩʠʨʘʤ ʰʚʠʜʢʦ ʟʥʘʡʪʠ ʽ ʟʘʙʨʦʥʶʚʘʪʠ ʢʚʠʪʦʢ, ʧʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ 
ʥʘʜʘʪʠ ʜʦʩʪʫʧ ʜʦ ʧʝʨʝʛʣʷʜʫ ʤʘʨʰʨʫʪʫ. 

ɿʘ  ʩʪʘʪʠʩʪʠʯʥʠʤʠ  ʜʘʥʠʤʠ  ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʟ ʧʦʯʘʪʢʦʤ ʚʽʡʥʠ ʱʦʤʽʩʷʮʷ 

ʟʙʽʣʴʰʫʚʘʣʘʩʷ. ʆʩʢʽʣʴʢʠ ʩʢʦʨʠʩʪʘʪʠʩʷ ʘʚʽʘʪʨʘʥʩʧʦʨʪʦʤ ʟʘʨʘʟ ʥʝʤʦʞʣʠʚʦ, ʘ 
ʘʚʪʦʧʝʨʝʚʝʟʝʥʥʷ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʠʣʠʩʷ ʯʝʨʝʟ ʥʝ ʟʘʚʞʜʠ ʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʜʦʨʽʛ ʪʘ 
ʢʦʤʝʥʜʘʥʪʩʴʢʽ ʛʦʜʠʥʠ, ʪʦ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʦ ʧʝʨʝʚʝʟʝʥʴ ʧʨʠʧʘʜʘʻ ʩʘʤʝ ʥʘ 
ʟʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ. ɿʘ ʜʘʥʠʤʠ ukrstat ʟʘʛʘʣʴʥʠʡ ʧʘʩʘʞʠʨʦʦʙʽʛ ʚʽʜʯʫʪʥʦ ʟʙʽʣʴʰʫʚʘʚʩʷ 

ʱʦʤʽʩʷʮʷ, ʽ ʥʝʤʘʻ ʧʨʠʚʦʜʽʚ ʧʨʠʧʫʩʢʘʪʠ ʱʦ ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʪʘʢʠʡ ʩʪʘʥ ʨʝʯʝʡ ʩʠʣʴʥʦ 
ʟʤʽʥʠʪʴʩʷ. ɼʘʥʽ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʪʘʙʣʠʮʽ 1 ʪʘ ʥʘ ʜʽʘʛʨʘʤʽ 1. 

ʊʘʙʣʠʮʷ 1 

ʄʽʩʷʮʴ ʂʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ (ʤʣʥ) ʂʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʚʽʜ ʩʽʯʥʷ 

ʜʦ ʧʦʪʦʯʥʦʛʦ ʤʽʩʷʮʷ(ʤʣʥ) 

ʉʽʯʝʥʴ 209,4 209.4 

ʃʶʪʠʡ 151,5 360.9 

ɹʝʨʝʟʝʥʴ 63,6 424.5 

ʂʚʽʪʝʥʴ 76,9 501.4 

ʊʨʘʚʝʥʴ 101,7 603.1 
ʏʝʨʚʝʥʴ 128,4 731.5 

ʃʠʧʝʥʴ 135,3 866.8 

ʉʝʨʧʝʥʴ 142.4 1009.2 

ɺʝʨʝʩʝʥʴ 159.2 1168.4 

ɾʦʚʪʝʥʴ 156.1 1324.5 

ʃʠʩʪʦʧʘʜ 133.2 1457.7 

ɻʨʫʜʝʥʴ 142.9 1600.6 
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

 
ɼʽʘʛʨʘʤʘ 1 ʇʦʢʘʟʥʠʢʠ ʧʘʩʘʞʠʨʦʦʙʽʛʫ ʟʘ 2022 ʨʽʢ 

ʆʩʢʽʣʴʢʠ ʟ 2022 ʨʦʢʫ ʫʢʨʘʾʥʩʴʢʫ ʟʘʣʽʟʥʠʮʶ ʜʽʡʩʥʦ ʤʦʞʥʘ ʥʘʟʚʘʪʠ çʘʨʪʝʨʽʻʶ ʞʠʪʪʷè 
ʽ ʷʢʽʡ ʢʽʣʴʢʦʩʪʽ ʙʽʞʝʥʮʽʚ ʚʦʥʘ ʜʦʧʦʤʦʛʣʘ ʚʪʝʢʪʠ ʚʽʜ ʚʽʡʥʠ, ʪʦ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ 
ʨʦʟʨʦʙʣʶʚʘʪʠ ʩʠʩʪʝʤʫ ʥʘ ʙʣʘʛʦʜʽʡʥʠʭ ʧʽʜʩʪʘʚʘʭ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʄʝʪʦʜʦʣʦʛʽʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ SADT [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] 
ï ʨʝʞʠʤ  ʜʦʩʪʫʧʫ: http://easy-code.com.ua/2012/09/metodologiya-funkcionalnogo-
modelyuvannya-sadt-komerciya-rizne-statti/ 

2. ɺ. ʉ. ʉʠʜʦʨʦʚʘ. ʄʽʞʥʘʨʦʜʥʠʡ ʩʪʘʥʜʘʨʪ IDEF0 ʚ ʤʦʜʝʣʶʚʘʥʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]/ ɺ. ʉ. ʉʠʜʦʨʦʚʘ ï ʨʝʞʠʤ ʜʦʩʪʫʧʫ: 
http:/www.kbuapa.kharkov.ua/e-book/db/2008-1/doc/1/17.pdf 

3. KDE Documentation: ʆʩʥʦʚʠ UML [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʨʝʞʠʤ  ʜʦʩʪʫʧʫ 
ʜʦ ʩʘʡʪʫ: http:/docs.kde.org/stable/uk/kdesdk/umbrello/uml-basics.html 

4. 4.ʈʦʟʨʦʙʢʘ ER - ʤʦʜʝʣʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʨʝʞʠʤ 
ʜʦʩʪʫʧʫ: http://posibnyky.vntu.edu.ua/database/gl_26.html 
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.89 
ʉʀʉʊɽʄɸ ʂʋʈʉɯɺ ɼʃʗ ʅɸɺʏɸʅʅʗ ʋʏʅɯɺ ɿɸ ʄɽʊʆɼɸʄʀ STREAM-

ʆʉɺɯʊʀ 

ʍʨʘʤʦʚ ʉ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʨʦʜʢʽʥ ɻ.ʆ. 

ʉʠʩʪʝʤʘ ʢʫʨʩʽʚ ʜʣʷ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʟʘ ʤʝʪʦʜʘʤʠ STREAM-ʦʩʚʽʪʠ ï ʮʝ ʧʨʦʛʨʘʤʥʘ 
ʩʠʩʪʝʤʘ, ʷʢʘ ʚʠʨʽʰʫʻ ʨʷʜ ʟʘʜʘʯ ʱʦʜʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʰʢʽʣʴʥʦʾ ʪʘ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. 
ʉʝʨʝʜ ʮʠʭ ʟʘʜʘʯ ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʷʢ ʥʝʦʙʭʽʜʥʽʩʪʴ ʮʠʬʨʦʚʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʟʘʚʜʘʥʴ ʪʘ 
ʪʝʩʪʽʚ ʫʯʥʷʤʠ, ʪʘʢ ʽ ʩʪʚʦʨʝʥʥʷ ʪʘ ʦʙʤʽʥ ʮʠʬʨʦʚʠʤʠ ʢʫʨʩʘʤʠ ʤʽʞ ʚʯʠʪʝʣʷʤʠ ʪʘ 

ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ. 
ʉʪʘʥʦʤ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʥʠʟʢʘ ʧʦʪʨʝʙ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʟʨʫʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʥʘʚʯʘʥʥʷ ʟ ʤʦʞʣʠʚʽʩʪʶ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʦʛʦ ʪʘ ʛʥʫʯʢʦʛʦ ʧʝʨʝʭʦʜʫ ʥʘ ʜʠʩʪʘʥʮʽʡʥʠʡ 
ʨʝʞʠʤ ʚ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ. ʇʨʠ ʯʦʤʫ, ʫ ʚʠʧʘʜʢʫ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ 

ʧʨʠ ʦʯʥʽʡ ʬʦʨʤʽ, ʚʘʞʣʠʚʦ ʟʙʝʨʽʛʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ 
ʧʨʦʮʝʩʫ. 

ɿʦʢʨʝʤʘ, ʧʦʪʨʝʙʘ ʚ STEM/STEAM/STREAM ʦʩʚʽʪʠ, ʷʢ ʥʦʚʦʾ ʢʦʥʮʝʧʮʽʾ, ʟôʷʚʠʣʦʩʷ 
ʚʥʘʩʣʽʜʦʢ ʩʪʨʽʤʢʦʾ ʢʦʤʧôʶʪʝʨʠʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʧʦʷʚʠ ɯʥʜʫʩʪʨʽʾ 4.0. ʎʷ 

ʢʦʥʮʝʧʮʽʷ ʨʦʟʰʠʬʨʦʚʫʻʪʴʩʷ ʷʢ Science, Technology, Reading + WRiting, Engineering, Arts 
and Mathematics ʪʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʨʦʮʝʩʠ ʮʠʬʨʦʚʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ. ɼʘʥʠʡ ʬʦʨʤʘʪ ʦʩʚʽʪʠ 
ʧʦʚʠʥʝʥ ʩʧʨʠʷʪʠ ʘʜʘʧʪʘʮʽʾ ʷʢ ʫʯʥʽʚ ʪʘʢ ʽ ʚʯʠʪʝʣʽʚ ʫ ʥʦʚʠʭ ʫʤʦʚʘʭ ʞʠʪʪʷ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ 
ʘʚʪʦʤʘʪʠʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʨʦʙʦʪʠʟʘʮʽʻʶ ʪʘ ʥʘʫʢʦʶ ʚ ʮʽʣʦʤʫ.  

ʈʦʟʨʦʙʣʶʚʘʥʘ ʩʠʩʪʝʤʘ ʢʫʨʩʽʚ ʜʣʷ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʟʘ ʤʝʪʦʜʘʤʠ STREAM-ʦʩʚʽʪʠ  ʤʘʻ 
ʟʘ ʤʝʪʫ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʯʝʨʝʟ ʨʦʟʨʦʙʢʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʬʣʘʡʥ ʟʘʩʪʦʩʫʥʢʫ ʜʣʷ 
ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ ʪʘ ʥʦʫʪʙʫʢʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʢʦʨʠʩʪʫʚʘʯʽ ʟʤʦʞʫʪʴ 
ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʝʩʪʽʚ ʪʘ ʽʥʰʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ 

ʾʤ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʪʘ ʟʘʧʘʤ'ʷʪʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʩʝʨʝʜ ʟʘʜʘʯ 
ʦʩʚʽʪʠ, ʷʢʽ ʧʦʢʣʠʢʘʥʘ ʚʠʨʽʰʠʪʠ ʜʘʥʘ ʩʠʩʪʝʤʘ, ʻ ʥʘʩʪʫʧʥʽ: 

1. ɿʨʫʯʥʠʡ ʦʙʤʽʥ ʩʪʚʦʨʝʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʨʝʞʽ. 
2. ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʚʣʘʩʥʠʭ ʢʫʨʩʽʚ (ʤʘʪʝʨʽʘʣʠ ʪʘ ʪʝʩʪʠ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʨʦʱʝʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 
3. ɽʣʝʢʪʨʦʥʥʝ ʪʝʩʪʫʚʘʥʥʷ ʫʯʥʽʚ, ʘʚʪʦʤʘʪʠʯʥʝ ʦʮʽʥʶʚʘʥʥʷ. 
4. ɿʙʝʨʝʞʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʫʯʥʽʚ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʪʠʢʠ ʧʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʷʢ ʤʽʞ ʫʯʥʷʤʠ, ʪʘʢ ʽ ʤʽʞ ʰʢʦʣʘʤʠ ʯʠ ʨʘʡʦʥʘʤʠ. 

5. ʇʦʩʪʘʯʘʥʥʷ ʛʦʪʦʚʠʭ ʰʘʙʣʦʥʽʚ ʢʫʨʩʽʚ ʧʦ ʰʢʽʣʴʥʠʤ ʪʘ ʧʦʟʘʰʢʽʣʴʥʠʤ 
ʪʝʤʘʪʠʢʘʤ. 

ʉʪʘʥʦʤ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʧʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʜʘʥʦʾ ʪʝʤʠ ʚʞʝ ʯʘʩʪʢʦʚʦ 
ʨʝʘʣʽʟʦʚʘʥʘ. ʉʝʨʝʜ ʽʩʥʫʶʯʠʭ ʥʘ ʟʘʨʘʟ ʬʫʥʢʮʽʡ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʡʛʦʣʦʚʥʽʰʽ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ: 
1. ɿʨʫʯʥʘ ʤʦʞʣʠʚʽʩʪʴ ʦʙʠʨʘʥʥʷ ʢʫʨʩʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʤʝʥʶ. 
2. ʅʘʷʚʥʽʩʪʴ ʜʝʢʽʣʴʢʦʭ ʰʘʙʣʦʥʽʚ ʢʫʨʩʽʚ ʧʦ ʪʝʤʘʤ ʤʘʪʝʤʘʪʠʢʠ, ʽʥʬʦʨʤʘʪʠʢʠ, 
ʽʥʜʫʩʪʨʽʾ 4.0, ʘ ʪʘʢʦʞ ʥʘ ʪʝʤʠ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʦʟʫʤʦʚʠʭ ʟʜʽʙʥʦʩʪʝʡ. 

3. ʉʠʩʪʝʤʘ ʟʘʚʜʘʥʴ ʫ ʬʦʨʤʽ ʤʽʥʽ-ʽʛʦʨ, ʚʧʨʘʚ ʪʘ ʪʝʩʪʽʚ. 
4. ɺʽʜʦʙʨʘʞʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʢʦʞʥʦʤʫ ʢʫʨʩʫ, ʘ ʪʘʢʦʞ ʟʘʛʘʣʴʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. 
5. ʇʦʚʥʘ ʬʽʢʩʘʮʽʷ ʽʩʪʦʨʽʾ ʧʨʦʭʦʜʞʝʥʴ ʚʩʽʭ ʩʧʨʦʙ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʟʘʚʜʘʥʥʷ. 

ʇʦʧʝʨʝʜʫ ʩʠʩʪʝʤʫ ʦʯʽʢʫʶʪʴ ʥʦʚʽ ʤʘʩʰʪʘʙʥʽ ʜʦʧʦʚʥʝʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʥʘʡʛʦʣʦʚʥʽʰʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ: 
1. ɿôʻʜʥʘʥʥʷ ʫʯʥʽʚʩʴʢʠʭ ʢʦʤʧôʶʪʝʨʽʚ ʽʟ ʢʦʤʧôʶʪʝʨʦʤ ʚʯʠʪʝʣʷ ʧʦ ʣʦʢʘʣʴʥʽʡ 
ʤʝʨʝʞʽ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

2. ʂʦʥʩʪʨʫʢʪʦʨʠ ʚʣʘʩʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

3. ʈʦʟʰʠʨʝʥʥʷ ʙʘʟʠ ʰʘʙʣʦʥʽʚ ʢʫʨʩʽʚ. 
4. ʈʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʢʝʨʫʚʘʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʩʠʩʪʝʤʠ. 
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ɿʦʢʨʝʤʘ, ʥʘʡʙʽʣʴʰ ʧʨʘʢʪʠʯʥʠʤ ʩʮʝʥʘʨʽʻʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʚ ʟʘʢʣʘʜʘʭ 
ʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʻ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʨʦʜʫʢʪʫ ʜʣʷ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 
ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ ʚ ʰʢʦʣʘʭ. ʉʘʤʝ ʽʥʬʦʨʤʘʪʠʢʘ ʻ ʦʩʥʦʚʥʠʤ 
ʧʨʽʦʨʠʪʝʪʦʤ, ʙʦ ʮʝ ʧʨʝʜʤʝʪ, ʷʢʠʡ ʚʠʚʯʘʻʪʴʩʷ ʚ ʢʦʤʧôʶʪʝʨʥʦʤʫ ʢʣʘʩʽ, ʘ ʪʘʢʦʞ ʩʘʤʝ ʜʣʷ 

ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽ ʢʦʤʧôʶʪʝʨʥʽ ʨʽʰʝʥʥʷ. 
ʉʝʨʝʜ ʽʩʥʫʶʯʠʭ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʘʥʘʣʦʛʽʚ ʽʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʥʝʜʦʣʽʢʠ, 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ: 
1. ɺʽʜʩʫʪʥʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʧʽʜ ʰʢʽʣʴʥʠʡ ʬʦʨʤʘʪ ʥʘʚʯʘʥʥʷ. 

2. ʊʝʩʪʠ, ʷʢʽ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʜʫʞʝ ʦʙʤʝʞʝʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ 
ʢʦʥʩʪʨʫʢʪʦʨʫ. 

3. ɿʘʚʜʘʥʥʷ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʟʘʥʘʜʪʦ ʥʫʜʥʽ ʜʣʷ ʫʯʥʽʚ. 
4. ʈʦʟʛʦʨʪʘʥʥʷ ʩʠʩʪʝʤʠ ʩʢʣʘʜʥʝ ʜʣʷ ʬʦʨʤʘʪʫ ʰʢʽʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʢʣʘʩʽʚ. 

5. ʉʠʩʪʝʤʘ ʟʘʥʘʜʪʦ ʩʢʣʘʜʥʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʧʦʚʠʤʠ ʚʯʠʪʝʣʷʤʠ, ʱʦ ʥʝ ʻ 
ʬʘʭʽʚʮʷʤʠ ʚ ʽʥʬʦʨʤʘʪʠʮʽ. 

6. ʇʦʪʨʝʙʫʻʪʴʩʷ ʧʦʩʪʽʡʥʝ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʛʣʦʙʘʣʴʥʦʾ ʤʝʨʝʞʽ. 
7. ʋʩʢʣʘʜʥʝʥʝ ʧʨʷʤʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʰʢʽʣʴʥʠʭ ʟʙʽʨʦʢ ʪʘ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʧʦ 

ʟʘʤʦʚʣʝʥʥʷʤ ʟʽ ʩʪʦʨʦʥʠ ʨʦʟʨʦʙʥʠʢʽʚ. 
ʊʦʙʪʦ, ʢʦʞʝʥ ʽʟ ʽʩʥʫʶʯʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʽʩʪʠʪʴ ʦʜʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ ʥʝʜʦʣʽʢʽʚ, ʽʟ 

ʚʢʘʟʘʥʦʛʦ ʚʠʱʝ ʩʧʠʩʢʫ. 
ʆʢʨʽʤ ʮʴʦʛʦ, ʚʝʣʠʢʘ ʫʚʘʛʘ ʟʚʝʨʪʘʻʪʴʩʷ ʧʽʜʪʨʠʤʮʽ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɿʘʩʪʦʩʫʥʦʢ ʤʘʻ ʥʘʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʪʘ 
ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. 

ʉʝʨʝʜ ʧʫʥʢʪʽʚ ʚʠʱʝ, ʦʢʨʝʤʫ ʫʚʘʛʫ ʤʦʞʥʘ ʟʚʝʨʥʫʪʠ ʥʘ ʤʝʨʝʞʫ. ɹʘʛʘʪʦ ʨʝʩʫʨʩʽʚ ʪʘ 
ʟʘʩʪʦʩʫʥʢʽʚ ʜʣʷ ʥʘʚʯʘʥʥʷ ʚʠʤʘʛʘʶʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ɯʥʪʝʨʥʝʪʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʦʙʤʝʞʝʥʥʷʤ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʩʪʘʙʽʣʴʥʦʛʦ ɯʥʪʝʨʥʝʪ-ʟ'ʻʜʥʘʥʥʷ ʘʙʦ ʞʠʚʫʪʴ ʚ 
ʤʽʩʮʷʭ ʟ ʧʦʛʘʥʠʤ ʧʦʢʨʠʪʪʷʤ. ʆʬʣʘʡʥ ʟʘʩʪʦʩʫʥʦʢ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ 
ʤʘʪʝʨʽʘʣʽʚ ʥʘʚʽʪʴ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ɯʥʪʝʨʥʝʪʫ. 

ɿʦʢʨʝʤʘ, ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʚʩʝʨʝʜʠʥʽ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʢʣʘʩʫ, ʧʦʧʨʠ ʪʝ, ʮʝ ʥʝ ʻ ʥʝʦʙʭʽʜʥʽʩʪʶ. ʃʦʢʘʣʴʥʘ ʤʝʨʝʞʘ ʣʠʰʝ ʨʦʟʰʠʨʶʻ ʬʫʥʢʮʽʦʥʘʣ, ʘʣʝ 
ʽ ʫ ʚʠʧʘʜʢʫ ʾʾ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ, ʟʘ ʟʘʜʫʤʢʦʶ, ʚ 
ʘʚʪʦʥʦʤʥʦʤʫ ʨʝʞʠʤʽ. 

ʆʢʨʽʤ ʚʩʴʦʛʦ ʚʠʱʝ ʩʢʘʟʘʥʦʛʦ ʪʘʢʦʞ ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʫ ʧʨʦʚʝʜʝʥʥʷʭ ʢʦʥʢʫʨʩʽʚ ʫ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʬʦʨʤʘʪʽ. ʅʘʧʨʠʢʣʘʜ, ʢʦʥʢʫʨʩ ʧʦ ʰʚʠʜʢʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ, ʷʢʠʡ ʟʘʟʚʠʯʘʡ 
ʧʨʦʚʦʜʷʪʴ ʫ ʤʦʣʦʜʰʠʭ ʢʣʘʩʘʭ. ʆʧʠʩʘʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʚ ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʧʦʚʽʜʥʽ ʬʫʥʢʮʽʾ, ʱʦ 
ʤʦʛʣʠ ʙ ʜʦʧʦʤʦʛʪʠ ʚ ʨʽʰʝʥʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʠʪʘʥʴ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʢʫʨʩʽʚ ʪʘ 
ʦʣʽʤʧʽʘʜ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʉ. ɯ. ɺʘʢʘʨʽʥ ʇʽʜʨʫʯʥʠʢ çʅʆɺɸ ʋʂʈɸɰʅʉʔʂɸ ʐʂʆʃɸ: ɼʀɼɸʂʊʀʏʅɯ 
ʆʉʅʆɺʀ STREAM-ʆʉɺɯʊʀ ɺ ʇʆʏɸʊʂʆɺɯʁ ʐʂʆʃɯè 

2. ʉ. ɯ. ɺʘʢʘʨʽʥ ʇʽʜʨʫʯʥʠʢ çʈʆɹʆʊʆʊɽʍʅɯʂɸ ʊɸ ʐʊʋʏʅʀʁ ɯʅʊɽʃɽʂʊè 

 

  



 
 

   

106 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.056.53 
ʈʆɿʈʆɹʃɽʅʅʗ ʄɽʊʆɼʋ ɿɸʍʀʉʊʋ ʆɹʏʀʉʃʖɺɸʃʔʅʀʍ ʈɽʉʋʈʉɯɺ 

SMTP-ʉɽʈɺɽʈʋ ɺɯɼ ʅɽʉɸʅʂʎɯʆʅʆɺɸʅʆɻʆ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ɹʝʟʢʦʨʦʚʘʡʥʠʡ ʆ.ɺ. 

ʈʦʙʦʪʘ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʪʝʤʦʶ ñʈʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʫ ʟʘʭʠʩʪʫ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 
ʨʝʩʫʨʩʽʚ SMTP-ʩʝʨʚʝʨʫ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷò. 

ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʪʘʢʽ ʧʠʪʘʥʥʷ: ʨʦʣʴ ʪʘ ʬʫʥʢʮʽʾ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ, ʯʦʤʫ 
ʟʘʭʠʩʪ ʨʝʩʫʨʩʽʚ ʜʘʥʦʛʦ ʪʠʧʫ ʩʝʨʚʝʨʽʚ ʻ ʚʘʞʣʠʚʠʤ, ʷʢʽ ʧʨʦʪʦʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʠʩʪʝʤʘ 

ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ SMTP-ʩʝʨʚʝʨʫ.  
ʇʠʪʘʥʥʷ, ʦʧʠʩʘʥʽ ʚʠʱʝ, ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʨʦʟʛʣʷʥʫʪʦ ʚ ʧʝʨʰʠʭ ʜʚʦʭ ʨʦʟʜʽʣʘʭ 

ʙʘʢʘʣʘʚʨʩʴʢʦʾ ʨʦʙʦʪʠ. ɺ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʽ ʧʠʪʘʥʥʷ ʨʦʣʽ ʪʘ ʬʫʥʢʮʽʡ 
ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ, ʦʩʥʦʚʥʽ ʧʨʦʪʦʢʦʣʠ. Simple Mail Transfer Protocol (SMTP) ï ʮʝ 

ʧʨʦʪʦʢʦʣ ʜʣʷ ʧʝʨʝʜaʯʽ ʝʣʝʢʪʨʦʥʥʠʭ ʣʠʩʪʽʚ ʚ ʤʝʨʝʞaʭ TCP/IP. ɼaʥʠʡ ʧʨʦʪʦʢʦʣ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥa ʧʨʠʢʦaʜʥʦʤʫ ʨʽʚʥʽ ʢʦʞʥʦʛʦ ʨaʟʫ, ʢʦʣʠ ʚʽʜʧʨaʚʣʷʻʪʴʩʷ ʣʠʩʪ ʯʝʨʝʟ 
ʚʝʙ-ʟaʩʪʦʩʫʥʢʠ, ʜʝʩʢʪʦʧʥʽ ʧʨʦʛʨaʤʠ aʙʦ ʩʝʨʚʽʩʠ ʨʦʟʩʠʣʦʢ. 

ʉʪʨʫʢʪʫʨʥʦ SMTP-ʧʦʚʽʜʦʤʣʝʥʥʷ ʩʢʣaʜaʻʪʴʩʷ ʽʟ ʟaʛʦʣʦʚʢʫ ʽ ʪʽʣa, ʷʢʽ ʬʦʨʤʫʶʪʴ 

ʩʦʙʦʶ ʪaʢ ʟʚaʥʠʡ ñʢʦʥʚʝʨʪò. ʊʽʣʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʦʞʝ ʤʽʩʪʠʪʠ ʪʝʢʩʪ ʜʦʚʽʣʴʥʦʛʦ ʦʙʩʷʛʫ, a 
ʟaʛʦʣʦʚʦʢ ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ email-aʜʨʝʩʠ ʦʪʨʠʤʫʚaʯa ʽ ʚʽʜʧʨaʚʥʠʢa 
ʚʠʟʥaʯʝʥʦʛʦ ʬʦʨʤaʪʫ. SMTP ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʠʰʝ ʜʣʷ ʚʽʜʧʨʘʚʢʠ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʘ ʜʣʷ 
ʧʨʠʡʦʤʫ ʧʦʚʽʜʦʤʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʪʦʢʣʠ POP3 ʘʙʦ ʞ IMAP. 

Post Office ʈrotocol (POP) ï ʧʨʦʪʦʢʦʣ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʦʩʪaʚʢʠ ʧʦʰʪʠ ʟ 
ʩʢʨʠʥʴʢʠ ʧʦʰʪʦʚʦʛʦ ʩʝʨʚʝʨa ʜʦ ʢʦʨʠʩʪʫʚaʯa. IMAP - ʮʝ ʱʝ ʦʜʠʥ ʧʨʦʪʦʢʦʣ, ʷʢʠʡ ʦʧʠʩʫʻ 
ʩʧʦʩʽʙ ʦʪʨʠʤaʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ. ʅa ʚʽʜʤʽʥʫ ʚʽʜ POP, ʧʨʠ ʟʚʝʨʥʝʥʥʽ 
ʢʦʨʠʩʪʫʚaʯa ʜʦ ʩʝʨʚʝʨa ʟ ʧʽʜʪʨʠʤʢʦʶ IMAP, ʢʦʧʽʾ ʧʦʚʽʜʦʤʣʝʥʴ ʟaʚaʥʪaʞʫʶʪʴʩʷ ʜʦ 

ʢʣʽʻʥʪʩʴʢʦʛʦ ʟaʩʪʦʩʫʥʢʫ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʈʦʙʦʪʘ ʝʣʝʢʪʨʦʥʥʾ ʧʦʰʪʠ 

ɼʨʫʛʠʡ ʨʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʧʫʥʢʪʘʤ ʚ ʷʢʠʭ ʦʧʠʩʫʻʪʴʩʷ ʚʘʞʣʠʚʽʩʪʴ ʤʝʨʝʞʥʦʛʦ, 
ʧʨʦʛʨʘʤʥʦʛʦ ʪʘ ʬʽʟʠʯʥʦʛʦ ʟʘʭʠʩʪʫ SMTP-ʩʝʨʚʝʨʽʚ. ɺ ʧʫʥʢʪʽ ʧʨʦ ʬʽʟʠʯʥʠʡ ʟʘʭʠʩʪ 
ʥʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ ʧʨʘʚʠʣʘ ʪʘ ʧʦʨʘʜʠ ʱʦʜʦ ʨʦʟʤʽʱʝʥʥʷ ʩʝʨʚʝʨʥʦʾ ʢʽʤʥʘʪʠ ʾʾ 
ʦʙʣʘʰʪʫʚʘʥʥʷ [1]. 

ɭ ʪʘʢʽ ʟʘʛʘʣʴʥʽ ʧʨʘʚʠʣʘ ʨʦʟʤʽʱʝʥʥʷ ʩʝʨʚʝʨʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ: 
1. ʉʝʨʚʝʨʥʽʢʽʤʥʘʪʠʩʣʽʜʨʦʟʪʘʰʦʚʫʚʘʪʠʷʢʦʤʦʛʘ ʙʣʠʞʯʝ ʜʦʦʩʥʦʚʥʠʭʢʘʙʝʣʴʥʠʭ 

ʢʘʥʘʣʽʚ. ɸʙʦ ʞʩʧʨʦʝʢʪʫʡʪʝʤʘʡʙʫʪʥʶ ʢʘʙʝʣʴʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ. 
2. ʈʦʟʪʘʰʦʚʫʡʪʝ ʙʣʠʟʴʢʦ ʜʦ ʛʦʣʦʚʥʦʛʦ ʢʨʦʩʫ (MC) ̔ , ̫ ʢʱʦ ʤʦʞʣʠʚʦ, MC ʧʦʚʠʥʝʥ 

ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʩʝʨʝʜʠʥʽ ʩʝʨʚʝʨʥʦʾ ʢʽʤʥʘʪʠ. 
3. ʇʝʨʝʢʦʥʘʡʪʝʩʷ, ʱʦ ʪʨʫʙʦʧʨʦʚʦʜʠ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ ʙʫʜʽʚʣʽ ʥʝ ʧʨʦʭʦʜʷʪʴ 

ʯʝʨʝʟ ʩʝʨʚʝʨʥʫ 
4. ʅʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʜʽʣʷʪʠ ʧʨʠʤʽʱʝʥʥʷ ʧʽʜ ʘʧʘʨʘʪʥʽ ʥʘ ʚʝʨʭʥʽʭ ʧʦʚʝʨʭʘʭ 

ʙʫʜʽʚʣʽ, ʦʩʢʽʣʴʢʠ ʮʽ ʧʨʠʤʽʱʝʥʥʷ ʻ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʠʤʠ ʜʦ ʧʦʰʢʦʜʞʝʥʴ ʫ ʨʘʟʽ ʧʦʞʝʞʽ ʪʘ 
ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʪʦʧʣʝʥʽ ʫ ʨʘʟʽ ʧʨʦʪʽʢʘʥʥʷ ʜʘʭʫ. 

5. ʇʨʠʤʽʱʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʭʠʱʝʥʽ ʚʽʜ ʚʦʣʦʛʠ ʪʘ ʽʥʰʠʭ ʥʝʙʘʞʘʥʠʭ ʚʧʣʠʚʽʚ. 
6. ʇʨʠʤʽʱʝʥʥʷ, ʦʙʨʘʥʝ ʷʢ ʩʝʨʚʝʨʥʘ, ʤʘʻ ʙʫʪʠ ʙʝʟ ʚʽʢʦʥ ʽ ʜʦʙʨʝ ʦʩʚʽʪʣʝʥʠʤ. 
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ʅʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʜʦʜʘʪʢʦʚʦʛʦ ʬʽʟʠʯʥʦʛʦ ʟʘʭʠʩʪʫ ʻ ʚʧʨʦʚʘʜʞʧʝʥʥʷ ʢʦʥʪʨʦʣʶ 
ʜʦʩʪʫʧʫ ʜʦ ʧʨʠʤʽʱʝʥʥʷ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʩʠʩʪʝʤʠ ʚʽʜʝʦʥʘʛʣʷʜʫ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʜʚʦʭ 
ʢʦʤʧʦʥʝʥʪʽʚ ʟʘʙʝʟʧʝʯʠʪʴ ʜʦʜʘʪʢʦʚʠʡ ʟʘʭʠʩʪ ʧʨʠʤʽʱʝʥʥʷ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʩʝʨʚʝʨʥʦʾ. 
ʂʦʨʝʢʪʥʝ ʨʦʟʤʽʱʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2. 

 
ʈʠʩ. 2. ɿʘʙʝʟʧʝʯʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʟʘʭʠʩʪʫ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ɯʦʊ 

ɺ ʤʘʡʙʫʪʥʴʦʤʫ ʧʣʘʥʫʻʪʴʩʷ ʚʠʜʽʣʠʪʠ ʦʢʨʝʤʠʡ ʨʦʟʜʽʣ ʧʨʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʝʪʦʜʽʚ 
ʟʘʭʠʩʪʫ SMTP-ʩʝʨʚʝʨʫ ʘʙʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ, ʷʢʽ ʙ ʟʘʙʝʟʧʝʯʠʣʠ ʥʘʣʝʞʥʠʡ ʟʘʭʠʩʪ 
ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʘʥʦʛʦ ʪʠʧʫ ʩʝʨʚʝʨʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Physical Security Measures You Can Implement Today [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 
ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.gatewayautomation.co.uk/2020/10/28/7-physical-security-
measures-every-organisation-should-implement/ 

2. Fundamental Principles of Ethernet Security Firewalls in industrial 

Environments [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://download.schneider-
electric.com/files?p_enDocType=White+Paper&p_File_Name=998-2095-02-13-
14AR0_EN.pdf&p_Doc_Ref=998-2095-02-13-14AR0_EN 
3. The Handbook of Computer Networks, Volume 2, LANs, MANs, WANs, the 

Internet, and Global, Cellular, and Wireless Networks [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ:https://www.researchgate.net/publication/273830243_SMTP_Simple_Mail_Transfer
_Protocol 
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ʋɼʂ 004.42 
ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʄʆɹɯʃʔʅʆɻʆ ʆʈɻɸʅɸʁɿɽʈɸ 

ʇʘʨʭʦʤʯʫʢ ɯ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 
ʆʜʥʽʻʶ ʟ ʩʫʯʘʩʥʠʭ ʧʨʦʙʣʝʤ ʙʘʛʘʪʴʦʭ ʣʶʜʝʡ ʻ ʜʝʬʽʮʠʪ ʯʘʩʫ, ʜʦʚʦʣʽ ʯʘʩʪʦ ʚʽʥ 

ʟʫʤʦʚʣʝʥʠʡ ʥʝʧʨʘʚʠʣʴʥʦʤ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʦʟʧʦʜʽʣʦʤ ʚʣʘʩʥʠʭ ʨʝʩʫʨʩʽʚ. ʗʢ ʥʘʩʣʽʜʦʢ, 
ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʥʝʚʤʽʥʥʷ ʨʦʟʤʝʞʦʚʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʪʘ ʦʩʦʙʠʩʪʦʛʦ ʧʨʦʩʪʦʨʫ, ʱʦ 
ʜʦʚʦʣʽ ʯʘʩʪʦ ʚʠʢʣʠʢʘʻ ʝʤʦʮʽʡʥʝ ʚʠʛʦʨʘʥʥʷ, ʷʢʝ ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʪʨʝʩʫ ʤʦʞʝ 
ʧʨʠʟʚʝʩʪʠ ʜʦ ʜʝʧʨʝʩʽʾ. ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ, ʜʝʧʨʝʩʽʷ ʮʝ ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʧʩʠʭʽʯʥʠʡ ʨʦʟʣʘʜ, 

ʚʽʜ ʷʢʦʛʦ ʩʪʨʘʞʜʘʻ ʙʣʠʟʴʢʦ 300 ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ. ɿʦʢʨʝʤʘ ʜʝʧʨʝʩʽʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 
ʜʦʜʘʪʢʦʚʠʭ ʧʦʙʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘʢʠʭ ʷʢ: ʨʦʟʣʘʜ ʭʘʨʯʦʚʦʾ ʧʦʚʝʜʽʥʢʠ, ʚʠʥʠʢʥʝʥʥʷ 
ʬʦʙʽʡ, ʥʝʤʦʞʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʪʘ ʚʪʨʘʪʽ ʩʦʮʽʘʣʴʥʠʭ ʢʦʥʪʘʢʪʽʚ ʽ ʷʢ ʥʘʩʣʽʜʦʢ çʣʶʜʠ, 
ʥʝ ʧʦʯʫʪʽ ʫ ʩʚʦʾʡ ʧʨʦʙʣʝʤʽ, ʥʝ ʟʜʘʪʥʽ ʚʠʩʣʦʚʠʪʠ ʩʚʽʡ ʙʽʣʴ, ʽ ʤʦʞʫʪʴ ʟʘʢʽʥʯʠʪʠ ʞʠʪʪʷ ʪʘʢʠʤ 

ʯʠʥʦʤè [1, 2]. 
ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʜʽʙʥʠʭ ʤʦʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʻ 

ʟʙʝʨʝʞʝʥʥʷ ʙʘʣʘʥʩʫ ʤʽʞ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʪʘ ʚʽʜʧʦʯʠʥʢʦʤ. ɿʦʢʨʝʤʘ, ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʪʘʡʤ-
ʤʝʥʝʜʞʤʝʥʪ ʻ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʧʽʜʪʨʠʤʢʠ ʜʘʥʦʛʦ ʙʘʣʘʥʩʫ. 

ʄʝʪʘ ʜʘʥʦʾ ʨʦʙʦʪʠ ʮʝ ʨʝʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʚʠʛʣʷʜʽ ʤʦʙʽʣʴʥʦʛʦ 
ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʶʜʠʥʠ ʰʣʷʭʦʤ 
ʧʦʧʫʣʷʨʠʟʘʮʽʭ ʤʝʪʦʜʽʚ bullet journal ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʨʽʚʥʷ ʞʠʪʪʷ ʣʶʜʠʥʠ, ʯʝʨʝʟ 
ʧʽʜʚʠʱʝʥʥʷ ʩʘʤʦʩʚʽʜʦʤʦʩʪʽ ʪʘ ʩʘʤʦʢʦʥʪʨʦʣʶ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʣʘʩʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʯʘʩʫ.  
ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʙʘʛʘʪʦ ʣʶʜʝʡ, ʥʝ ʦʟʥʘʡʦʤʣʝʥʽ ʟ 

ʝʣʝʤʝʥʪʘʤʠ ʪʘʡʤ-ʤʝʥʝʜʞʝʥʪʫ ʪʘ ʥʝ ʽʤʧʣʝʤʝʥʪʫʶʪʴ ʾʭ ʚ ʩʚʦʻ ʞʠʪʪʷ, ʱʦ ʚ ʤʘʡʙʫʪʥʴʦʤʫ 
ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʷʢ ʧʩʠʭʦʣʦʛʽʯʥʽ, ʪʘʢ ʽ ʬʽʥʘʥʩʦʚʽ ʧʨʦʙʣʝʤʠ. ɼʘʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʝ ʦʟʥʘʡʦʤʠʪʠ ʟ ʧʝʚʥʠʤʠ ʚʠʜʘʤʠ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʥʘʜʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʾʭ ʚ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ. 

ʄʦʙʽʣʴʥʠʡ ʦʨʛʘʥʘʡʟʝʨ ʤʘʻ ʩʪʘʪʠ ʟʘʤʽʥʦʶ ʬʽʟʠʯʥʦʤʫ çbullet journalè. ʎʝ ʩʠʩʪʝʤʘ 
ʧʣʘʥʫʚʘʥʥʷ, ʷʢʘ ʙʫʣʘ ʨʦʟʨʦʙʣʝʤʘ ʥʘ ʧʦʧʫʣʷʨʠʟʦʚʘʥʘ ʈʘʡʜʝʨʦʤ ʂʝʨʨʦʣʣʦʤ ʽ ʚʽʜʨʽʟʥʘʻʪʴʩʷ 

ʚʽʜ ʘʥʘʣʦʛʽʚ ʜʦʚʦʣʽ ʫʥʽʢʘʣʴʥʦʶ ʪʘ ʛʥʫʯʢʦʶ ʩʪʨʫʢʪʫʨʦʶ. ɿʦʢʨʝʤʘ ʚʽʥ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʘʢʽ 
ʝʣʝʤʝʥʪʠ ʷʢ: ʟʤʽʩʪ, ʱʦʜʝʥʥʠʢ ʤʘʡʙʫʪʥʴʦʛʦ, ʧʣʘʥʫʚʘʣʴʥʠʢ, ʱʦʜʝʥʥʠʢ, ʩʝʢʮʽʷ ʜʣʷ ʟʘʧʠʩʽʚ, 
ʘʚʪʦʨʩʴʢʽ ʢʦʣʝʢʮʽʾ [3]. 

ʎʽ ʝʣʝʤʝʥʪʠ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʧʨʠ ʘʥʘʣʽʟʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʚʠʤʦʛ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʛʨʘʤʠ, ʱʦ ʚ ʧʦʜʽʣʴʰʦʤʫ ʤʘʻ ʜʦʧʦʤʦʛʪʠ ʟ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʽʘʛʨʘʤʠ ʩʪʫʥʦʩʪʝʡ ʪʘ ʜʽʘʛʨʘʤʠ ʢʣʘʩʽʚ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʜʽʘʛʨʘʤʫ 
ʘʙʩʪʨʘʢʮʽʡ (ʨʠʩ. 1). 

ɸʙʩʪʨʘʢʮʽʾ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʧʨʝʜʤʪʘʚʣʷʶʪʴ ʩʢʣʘʜʦʚʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʻ ʚʘʞʣʠʚʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʦʚôʷʟʢʠ. ɿʦʢʨʝʤʘ, ʥʘ ʈʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʽʤ ʘʙʩʪʨʘʢʮʽʡ: ɿʘʜʘʯʘ, ʇʦʜʽʷ, 
ɿʘʤʽʪʢʘ, ʊʘʡʤʝʨ ʧʦʤʦʜʦʨʦ, ʊʨʝʢʝʨ ʟʚʠʯʦʢ, ʂʫʨʩ, ɿʘʚʜʘʥʥʷ.  

ʅʘ ʦʩʥʦʚʽ ʩʪʚʦʨʝʥʠʭ ʚʠʤʦʛ ʙʫʣʦ ʨʦʟʧʦʯʘʪʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʘʢʝʪʫ ʽʥʪʝʨʬʝʡʩʫ 
ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʅʘ ʈʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʝʨʰʽ ʯʦʪʠʨʠ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ: ʚʽʢʥʦ 

ʚʽʜʢʨʠʪʪʷ ʜʦʜʘʪʢʫ, ʚʽʢʥʦ ʜʣʷ ʘʚʪʦʨʠʟʘʮʽʾ, ʚʽʢʥʦ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʜʦʤʘʰʥʷ ʩʪʦʨʽʥʢʘ 
ʢʦʨʠʩʪʫʚʘʯʘ. ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʠʟʘʡʥʫ, ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʘʣʦʛʦʚʫ 
ʧʘʣʽʪʨʫ ʢʦʣʴʦʨʽʚ, ʟʦʩʝʨʝʜʠʚʰʠʩʴ ʥʘ ʞʦʚʪʦ-ʟʝʣʝʥʠʭ ʢʦʣʴʦʨʘʭ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʧʨʠʻʤʥʠʤʠ 
ʪʘ ʟʘʩʧʦʢʽʡʣʠʚʠʤʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ [4]. 
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ʈʠʩ. 1. ɸʙʩʪʨʘʢʮʽʾ 

 
ʈʠʩ. 2. ʄʘʢʝʪ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ 

 ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɽʤʦʮʽʡʥʝ ʚʠʛʦʨʘʥʥʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://healthcenter.od.ua/psyhichne-zdorovya/emoczijne-vygorannya/ 
2. ʏʠʤ ʚʠʛʦʨʘʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʜʝʧʨʝʩʽʾ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://www.the-village.com.ua/village/city/asking-question/310465-chim-
vigorannya-vidriznyaetsya-vid-depresiyi 

3. ʗʢ ʩʧʣʘʥʫʚʘʪʠ ʨʫʪʠʥʫ ʘʙʦ ʱʦ ʪʘʢʝ Bullet Journal? [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï 
ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://stickers-vanilka.com/blog/shcho-take-bullet-journal 

4. The color system [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://m2.material.io/design/color/the-color-system.html#tools-for-picking-colors 

  

https://healthcenter.od.ua/psyhichne-zdorovya/emoczijne-vygorannya/
https://www.the-village.com.ua/village/city/asking-question/310465-chim-vigorannya-vidriznyaetsya-vid-depresiyi
https://www.the-village.com.ua/village/city/asking-question/310465-chim-vigorannya-vidriznyaetsya-vid-depresiyi
https://stickers-vanilka.com/blog/shcho-take-bullet-journal
https://m2.material.io/design/color/the-color-system.html#tools-for-picking-colors
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ʋɼʂ 004.9 
ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʋʇʈɸɺʃɯʅʅʗ ɻʈʋɿʆ-ʊʈɸʅʉʇʆʈʊʅʆʁ 

ʂʆʄʇɸʅɯɰ 

ʄʘʩʶʢ ɼ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʘʨʘʥʦʚʘ ʊ.ɸ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʟʦ-ʪʨʘʥʩʧʦʨʪʥʦʾ ʢʦʤʧʘʥʽʾ ʻ ʜʫʞʝ 
ʘʢʪʫʘʣʴʥʦʶ ʪʝʤʦʶ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʦʩʢʽʣʴʢʠ ʪʨʘʥʩʧʦʨʪʥʽ ʢʦʤʧʘʥʽʾ ʻ ʚʘʞʣʠʚʠʤ 
ʝʣʝʤʝʥʪʦʤ ʚ ʣʦʛʽʩʪʠʯʥʠʭ ʪʘ ʧʦʩʪʘʚʯʠʭ ʣʘʥʮʶʛʘʭ ʙʽʟʥʝʩʫ. ʋʧʨʘʚʣʽʥʥʷ ʛʨʫʟʦ-
ʪʨʘʥʩʧʦʨʪʥʦʶ ʢʦʤʧʘʥʽʻʶ ʧʦʪʨʝʙʫʻ ʙʘʛʘʪʦ ʨʝʩʫʨʩʽʚ ʪʘ ʜʦʩʚʽʜʫ, ʘʣʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʥʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʪʘ ʟʙʽʣʴʰʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʾ.  

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʟʦ-ʪʨʘʥʩʧʦʨʪʥʦʾ ʢʦʤʧʘʥʽʾ ʤʦʞʝ 
ʟʘʙʝʟʧʝʯʠʪʠ ʙʘʛʘʪʦ ʢʦʨʠʩʥʠʭ ʬʫʥʢʮʽʡ, ʪʘʢʠʭ ʷʢ ʚʽʜʩʪʝʞʝʥʥʷ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ, 

ʤʘʨʰʨʫʪʠʟʘʮʽʷ, ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʘʤʠ ʪʘ ʟʘʤʦʚʣʝʥʥʷʤʠ, ʝʣʝʢʪʨʦʥʥʠʡ ʜʦʢʫʤʝʥʪʦʦʙʽʛ ʪʘ 
ʙʽʣʴʰʝ. ʎʝ ʜʦʟʚʦʣʷʻ ʢʦʤʧʘʥʽʾ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ, ʱʦ ʩʪʘʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 
ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʧʦʢʨʘʱʠʪʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʨʦʮʝʩʘʤʠ ʪʘ ʟʥʠʟʠʪʠ ʟʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ.  

ʂʨʽʤ ʪʦʛʦ, ʫ ʩʚʽʪʽ ʟʨʦʩʪʘʻ ʚʘʞʣʠʚʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʣʦʛʽʩʪʠʢʠ, ʽ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʢʦʤʧʘʥʽʷʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦ. 

ʆʪʞʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʟʦ-
ʪʨʘʥʩʧʦʨʪʥʦʾ ʢʦʤʧʘʥʽʾ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʢʦʨʠʩʥʦʶ ʪʝʤʦʶ ʜʣʷ ʙʽʟʥʝʩʫ ʚ ʥʘʰ ʯʘʩ, ʦʩʢʽʣʴʢʠ 

ʜʦʧʦʤʘʛʘʻ ʧʦʢʨʘʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʣʦʛʽʩʪʠʯʥʠʤʠ 
ʧʨʦʮʝʩʘʤʠ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʫ ʘʨʭʽʪʝʢʪʫʨʫ. ʇʨʠ ʨʦʟʨʦʙʮʽ ʙʫʣʦ 
ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʩʪʫʧʥʽ ʪʝʭʥʦʣʦʛʽʾ: 

¶ ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C# 

¶ MVVM (Model-View-ViewModel) 

¶ Windows Presentation Foundation ð ʛʨʘʬʽʯʥʘ (ʧʨʝʟʝʥʪʘʮʽʡʥʘ) ʧʽʜʩʠʩʪʝʤʘ (ʘʥʘʣʦʛ 

WinForms). 
ɹʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʨʝʣʷʮʽʡʥʘ ʤʦʜʝʣʴ ʙʘʟʠ ʜʘʥʠʭ ʥʦʨʤʘʣʽʟʦʚʘʥʘ ʜʦ 3 ʥʦʨʤʘʣʴʥʦʾ 

ʬʦʨʤʠ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʪʘʢʽ ʪʘʙʣʠʮʽ: ʤʘʨʰʨʫʪ, ʚʦʜʽʡ, ʧʨʠʯʝʧ, ʚʘʥʪʘʞʽʚʢʘ, ʚʘʥʪʘʞ, ʩʢʣʘʜ, 
ʤʽʩʮʝ ʥʘ ʩʢʣʘʜʽ, ʷʢʽ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʙʘʟʠ ʜʘʥʠʭ 
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ɺ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʜ̔ ʘʛʨʘʤʫ ʧʘʢʝʪʽʚ ʷʢʫ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ 
ʥʘ ʨʠʩ. 2, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʢʣʽʻʥʪʩʴʢʫ ʘʨʭʽʪʝʢʪʫʨʫ MVVM  ̔  ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʧʘʢʝʪʘʤʠ ʪʘ 
ʚʟʘʻʤʦʟʚôʷʟʦʢ ʧʘʢʝʪʽʚ ʥʘ ʩʝʨʚʝʨʽ ʚ Microsoft SQL Server.  

 
ʈʠʩ. 2 ɼʽʘʛʨʘʤʘ ʧʘʢʝʪʽʚ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Jason DeBoever. MVVM in Practice: The Art of Building High Quality, 
Maintainable WPF Applications. Apress, 2015. 

2. Microsoft Docs. "MVVM Design Pattern." Microsoft, 2021. 
https://docs.microsoft.com/en-us/previous-versions/msp-n-p/hh848246(v=pandp.10) 
  

https://docs.microsoft.com/en-us/previous-versions/msp-n-p/hh848246(v=pandp.10)
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ʋɼʂ 004.738.5 
ɺɽɹ-ʉʀʉʊɽʄɸ ɸɺʊʆʄɸʊʀʏʅʆɻʆ ɺɯɼɽʆ ɯʅʊɽʈɺôʖɺɸʅʅʗ 

ʂɸʅɼʀɼɸʊɯɺ 

ʈʫʱʝʥʢʦ ʄ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʦʢʨʽʻʚ ʄ.ɺ. 

ʅʝ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ ʱʦ ʜʣʷ ʪʦʛʦ ʘʙʠ ʦʪʨʠʤʘʪʠ ʨʦʙʦʪʫ ʫ ʙʘʞʘʥʽʡ ʩʬʝʨʽ ʟ ʙʘʞʘʥʦʶ 
ʧʦʩʘʜʦʶ ʪʨʝʙʘ ʤʘʪʠ ʚʝʣʠʢʠʡ ʙʘʛʘʞ ʟʥʘʥʴ, ʽ ʜʣʷ ʪʦʛʦ ʘʙʠ ʚʠʢʦʨʠʩʪʘʪʠ ʾʭ ʥʘ ʧʨʘʢʪʠʮʽ ʪʘ 
ʧʦʯʘʪʠ ʟʘʡʤʘʪʠʩʴ ʫʣʶʙʣʝʥʦʶ ʩʧʨʘʚʦʶ ʥʝʦʙʭʽʜʥʦ ʩʧʦʯʘʪʢʫ ʧʨʦʡʪʠ ʽʥʪʝʨʚôʶ ʘʙʦ 
ʩʧʽʚʙʝʩʽʜʫ. 

ʂʦʞʥʝ ʽʥʪʝʨʚôʶ ʧʦʪʨʝʙʫʻ ʯʘʩʫ ʪʘ ʩʠʣ ʚʽʜ ʧʨʘʮʽʚʥʠʢʽʚ ʢʦʤʧʘʥʽʡ, ʘʣʝ ʱʦ ʨʦʙʠʪʠ ʫ 
ʚʠʧʘʜʢʫ ʢʦʣʠ ʪʨʝʙʘ ʧʨʦʚʝʩʪʠ ʜʫʞʝ ʙʘʛʘʪʦ ʽʥʪʝʨʚôʶ ʚ ʢʦʨʦʪʢʽ ʪʝʨʤʽʥʠ ʘ ʰʪʘʪʫ ʜʣʷ ʮʴʦʛʦ 
ʥʝ ʚʠʩʪʘʯʘʻ, ʘʙʦ ʚʩʝ ʧʨʦʩʪʽʰʘ ʽ ʢʦʤʧʘʥʽʷ ʜʫʞʝ ʚʝʣʠʢʘ ʽ ʧʦʪʨʝʙʫʻ ʦʧʪʠʤʽʟʘʮʽʾ ʜʘʥʦʛʦ 
ʧʨʦʮʝʩʫ ʜʣʷ ʪʦʛʦ ʘʙʠ ʰʚʠʜʢʦ ʪʘ ʘʩʠʥʭʨʦʥʥʦ ʧʨʘʮʶʚʘʪʠ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʘʥʜʠʜʘʪʽʚ, 

ʨʽʰʝʥʥʷʤ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʟʘʡʤʘʶʪʴʩʷ ʩʝʨʚʽʩʠ ʷʢʽ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ 
ʽʥʪʝʨʚôʶ ʟ ʢʘʥʜʠʜʘʪʘʤʠ ʫ ʘʩʠʥʭʨʦʥʥʦʤʫ ʬʦʨʤʘʪʽ ʧʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʙʤʝʞʝʥʠʡ 
ʯʘʩ ʧʨʘʮʽʚʥʠʢʽʚ ʢʦʤʧʘʥʽʾ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʨʦʟʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʚʝʙ-

ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʽʜʝʦ ʽʥʪʝʨʚôʶʚʘʥʥʷ ʢʘʥʜʠʜʘʪʽʚ, ʪʘʢʦʞ ʜʦʩʣʽʜʠʪʠ ʪʘ ʨʦʟʛʣʷʥʫʪʠ 
ʘʥʘʣʦʛʠ ʚʽʜʧʦʚʽʜʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʙʽʣʴʰ ʯʽʪʢʦʛʦ ʪʘ ʧʨʘʚʠʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʤʠ ʜʣʷ 
ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ. 

ʉʝʨʝʜ ʘʥʘʣʦʛʽʚ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʞʥʘ ʟʥʘʡʪʠ ʥʝʤʘʣʦ ʨʽʰʝʥʴ, ʪʘʢʽ ʷʢ: Toggl Hire[1], 

VocalVideo[2], Coderbyte[3], ʟʘʛʘʣʦʤ ʚʦʥʠ ʥʘʜʘʶʪʴ ʜʦʞʝ ʩʭʦʞʠʡ ʬʫʥʢʮʽʦʥʘʣ ʷʢʠʡ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʥʘʡʤʫ ʢʘʥʜʠʜʘʪʽʚ, ʘʣʝ ʟ ʧʝʚʥʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ: 

ɿʘʛʘʣʴʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ï ʟʘʛʘʣʴʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʪʝ ʱʦ ʫʩʽ ʧʣʘʪʬʦʨʤʠ ʥʘʜʘʶʪʴ 
ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʩʚʦʾ ʬʦʨʤʠ ʟ ʧʠʪʘʥʥʷʤʠ ʥʘ ʷʢʽ ʢʘʥʜʠʜʘʪ ʚʽʜʧʦʚʽʜʘʻ ʽ ʡʦʛʦ 

ʚʽʜʧʦʚʽʜʽ ʟ ʢʘʤʝʨʦʶ ʪʘ ʤʽʢʨʦʬʦʥʦʤ ʟʘʧʠʩʫʶʪʴʩʷ ʪʘ ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʽʩʣʷ ʯʦʛʦ ʽʥʪʝʨʚôʶʝʨ 
ʤʦʞʝ ʧʝʨʝʛʣʷʥʫʪʠ ʾʭ ʪʘ ʦʮʽʥʠʪʠ ʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʰʝʥʥʷ ʧʨʠʡʥʷʪʦʛʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 
ʽʥʪʝʨʚᾷʶ ʚʠʨʽʰʠʪʠ ʯʠ ʧʨʦʜʦʚʞʫʚʘʪʠ ʧʦʜʘʣʴʰʫ ʢʦʤʫʥʽʢʘʮʽʶ ʟ ʢʘʥʜʠʜʘʪʦʤ ʟʘ ʤʝʞʘʤʠ 
ʩʠʩʪʝʤʠ. 

ʉʠʩʪʝʤʠ ʪʘʢʦʞ ʤʘʶʪʴ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʥʘʧʨʠʢʣʘʜ Toggl, ʦʢʨʽʤ ʟʘʩʦʙʽʚ ʥʘʡʤʫ 
ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʨʫʯʥʦ ʢʝʨʫʚʘʪʠ ʥʘʡʤʦʤ, ʤʘʶʯʠ ʽʥʪʝʛʨʘʮʽʾ ʟ Zoom, Linked.in, Google 
meet, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʣʝʛʰʝ ʚʝʩʪʠ ʧʦʜʘʣʴʰʫ ʩʧʽʚʧʨʘʮʶ ʟ ʢʘʥʜʠʜʘʪʘʤʠ, ʪʘ ʫʨʘʟʽ 
ʫʩʧʽʰʥʦʛʦ ʥʘʡʤʫ ʦʜʨʘʟʫ ʥʘʜʘʪʠ ʜʦʩʪʫʧ ʜʦ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʯʘʩʫ, ʪʘ ʧʨʦʝʢʪʽʚ. VocalVideo 

ʚ ʩʚʦʶ ʯʝʨʛʫ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʩʚʦʾ ʦʢʨʝʤʽ ʢʝʡʩʠ ʜʣʷ ʦʙʨʦʙʢʠ ʩʧʝʮʠʬʽʯʥʠʭ 
ʚʠʤʦʛ, ʥʘʧʨʠʢʣʘʜ ʨʦʩʧʽʟʥʘʥʥʷ ʤʦʚʠ, ʘʙʦ ʩʧʝʮʽʘʣʴʥʘ ʽʥʪʝʛʨʘʮʽʷ ʩʚʦʾʭ ʩʠʩʪʝʤ, ʪʦʱʦ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʫʚʘʥʦʾ ʤʥʦʶ ʨʦʙʦʪʠ ʤʘʻ ʙʫʪʠ ʚʝʙ-ʩʠʩʪʝʤʘ ʷʢʘ ʜʦʟʚʦʣʷʻ 
ʧʨʦʚʦʜʠʪʠ ʽʥʪʨʝʚᾷʶʚʘʥʥʷ ʢʘʥʜʠʜʘʪʽʚ ʚ ʘʩʠʥʭʨʦʥʥʦʤʫ ʬʦʨʤʘʪʽ, ʜʘʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʘ ʤʘʪʠ 

ʪʘʢʠʡ ʬʫʥʢʮʽʦʥʘʣ: 
- ɸʚʪʦʨʠʟʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ 
- ʈʝʻʩʪʨʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘʢʠʭ ʷʢ ʽʥʪʝʨʚᾷʶʝʨ ʘʙʦ ʢʘʥʜʠʜʘʪ 
- ʂʦʨʠʩʪʫʚʘʯʽ ʪʠʧʫ ʤʝʥʝʜʞʨ ʤʘʶʪʴ ʙʫʪʠ ʟʘʥʝʩʝʥʽ ʚ ʩʠʩʪʝʤʫ ʟʘʟʜʘʣʝʛʽʪʴ 

- ɿʘʧʨʦʰʝʥʥʷ ʢʘʥʜʠʜʘʪʽʚ ʥʘ ʽʥʪʨʝʚᾷʶ 
- ʌʦʨʤʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʽʥʪʝʨʚᾷʶ 
- ɿʘʧʠʩ ʘʫʜʽʦ ʪʘ ʚʽʜʝʦ ʢʦʨʠʩʪʫʚʘʯʘ ʧʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʽʥʪʨʝʚᾷʶ 
- ʈʝʘʣʽʟʘʮʽʷ ʜʝʢʽʣʴʢʦʭ ʬʦʨʤʘʪʽʚ ʟʘʧʠʪʘʥʴ 

- ʆʮʽʥʢʘ ʽʥʪʝʨʚᾷʶʝʨʦʤ ʧʨʦʡʜʝʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ ʽʥʪʝʨʚᾷʶ 
- ʅʘʜʩʠʣʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʥʘ ʧʦʰʪʫ ʧʨʦ ʟʘʧʨʦʰʝʥʥʷ ʥʘ ʽʥʪʨʝʚᾷʶ ʢʘʥʜʠʜʘʪʘ ʪʘ 
ʨʝʟʫʣʴʪʘʪ ʾʭ ʦʮʽʥʝʥʥʷ ʽʥʪʨʝʚᾷʶʝʨʦʤ. 

- ʅʘʜʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʧʨʘʚʣʷʪʠ bug ʨʝʧʦʨʪʠ ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʝʨʝʛʣʷʥʫʪʽ ʤʝʥʝʜʞʝʨʦʤ ʩʠʩʪʝʤʠ. 
- ʅʘʜʘʪʠ ʤʝʥʝʜʞʝʨʫ ʩʠʩʪʝʤʠ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. 



 
 

   

113 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʆʧʠʩʘʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʻ ʦʩʥʦʚʥʠʤ ʜʣʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʥʘʜʘʻ ʟʘʛʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ 
ʷʢʽ ʚʣʘʩʪʠʚʽ ʩʠʩʪʝʤʽ ʪʘʢʦʛʦ ʪʠʧʫ.  

ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʛʦʨʪʢʠ ʩʘʤʦʾ ʩʠʩʪʝʤʠ, UML ʜʽʘʛʨʘʤʘ 
ʥʘʦʯʥʦ ʧʦʢʘʟʫʻ ʧʦʜʨʦʙʠʮʽ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʛʦʨʪʢʠ ʩʠʩʪʝʤʠ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

ʈʠʩ. 1 UML ɼ̔ ʘʛʨʘʤʘ ʨʦʟʛʦʨʪʘʥʥʷ 
ʗʢ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʟ ʜʽʘʛʨʘʤʠ ʚʟʘʻʤʦʜʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʩʠʩʪʝʤʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʯʝʨʝʟ ʚʝʙ-ʙʨʘʫʟʝʨ, ʷʢʠʡ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʟʘʻʤʦʜʽʻ ʟ ʩʝʨʚʝʨʦʤ ʷʢʠʡ ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ 

ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ ʟʘʩʪʦʩʫʥʢʫ, ʷʢʠʡ ʨʦʟʛʦʨʥʫʪʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʝʨʚʽʩ digital ocean, 
ʪʘʢʦʞ ʢʣʽʻʥʪ ʚʠʢʦʨʠʩʪʦʚʫʻ firebase auth server ʷʢʠʡ ʥʘʜʘʻ ʬʫʥʢʮʽʦʥʘʣ ʟ ʨʝʻʩʪʨʘʮʽʾ ʪʘ 
ʘʚʪʦʨʠʟʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʛʦ ʩʝʨʚʽʩʫ. 

ɺ ʩʚʦʶ ʯʝʨʛʫ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʪʨʠʤʘʥʫ ʢʣʽʻʥʪʩʴʢʫ ʯʘʩʪʠʥʫ ʢʦʨʠʩʪʫʚʘʯʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʝʾ ʙʫʜʫʪʴ ʢʦʤʫʥʽʢʫʚʘʪʠ ʟ ʩʝʨʚʝʨʦʤ, ʷʢʠʡ ʪʘʢʦʞ ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʩʝʨʚʽʩʽ digital 
ocean ʦʢʨʝʤʠʤ ʩʝʨʚʝʨʦʤ. ʉʝʨʚʝʨ ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʨʪʝʬʘʢʪʠ, ʘ ʩʘʤʝ, Sendgrid SDK ʪʘ 
Firebase SDK. Firebase SDK ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʙʦʪʠ ʟ ʩʝʨʚʽʩʘʤʠ ʷʢʠʡ ʥʘʜʘʻ firebase, 
ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʘʣʽʜʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʟʘʧʠʩʘʥʠʭ ʧʽʜ ʯʘʩ ʽʥʪʨʝʚᾷʶ ʚʽʜʝʦ. 

Sendrid SDK ʨʝʘʣʽʟʫʻ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʨʦʙʦʪʠ ʟ ʩʝʨʚʽʩʦʤ sendgrid ʜʣʷ ʚʽʜʧʨʘʚʢʠ Email 
ʧʦʚʽʜʦʤʣʝʥʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʠ ʦʪʨʠʤʘʻʤʦ ʚʝʙ-ʩʠʩʪʝʤʫ ʟ ʢʣʽʻʥʪʩʴʢʦʶ ʪʘ ʩʝʨʚʝʨʥʦʶ ʯʘʩʪʠʥʦʶ ʷʢʘ 
ʤʘʻ ʟʘʛʘʣʴʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʽʥʪʨʝʚᾷʶʚʘʥʥʷ ʢʘʥʜʠʜʘʪʽʚ, ʷʢʘ 

ʨʦʟʛʦʨʥʫʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʜʘʪʢʦʚʠʭ ʩʝʨʚʽʩʽʚ ʪʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʙʫʜʴ-ʢʠʤ 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʝʙ-ʙʨʘʫʟʝʨ. ʉʠʩʪʝʤʘ ʜʦʧʦʤʦʞʝ ʩʧʨʦʩʪʠʪʠ ʧʦʯʘʪʢʦʚʽ ʧʨʦʮʝʩʠ ʥʘʡʤʫ 
ʥʦʚʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʟʨʦʙʠʪʠ ʡʦʛʦ ʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʢʦʤʧʘʥʽʾ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ToogleHire [ɽʣʝʢʪʨʦʥʠʡ ʨʝʩʫʨʩ]: ʚʝʙ-ʩʝʨʚʽʩ ï ʨʝʞʠʤ ʜʦʩʪʫʧʫ 
https://toggl.com/hire/product (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 20.04.2023) 

2. VocalVideo [ɽʣʝʢʪʨʦʥʠʡ ʨʝʩʫʨʩ]: ʚʝʙ-ʩʝʨʚʽʩ ï ʨʝʞʠʤ ʜʦʩʪʫʧʫ 
https://vocalvideo.com/use-cases/video-interviewing-employee-videos (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 

20.04.2023) 
3. CoderByte [ɽʣʝʢʪʨʦʥʠʡ ʨʝʩʫʨʩ]: ʚʝʙ-ʩʝʨʚʽʩ ï ʨʝʞʠʤ ʜʦʩʪʫʧʫ 

https://coderbyte.com/organizations#interviewsSection (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 20.04.2023) 
  

https://toggl.com/hire/product
https://vocalvideo.com/use-cases/video-interviewing-employee-videos
https://coderbyte.com/organizations#interviewsSection
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 044 42 
ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ʉʀʉʊɽʄʀ ʄʆʅɯʊʆʈʀʅɻʋ 

ʎɯʃʔʆɺʆɻʆ ɺʀʂʆʈʀʉʊɸʅʅʗ ɿɽʄʃɯ 

ʂʫʯʤʽʡ ɸ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʘʨʘʥʦʚʘ ʊ.ɸ. 

ʄʦʥʽʪʦʨʠʥʛ ʟʝʤʝʣʴ - ʮʝ ʧʦʩʪʽʡʥʘ ʩʠʩʪʝʤʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʟʤʽʥʘʤʠ, ʱʦ 
ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʟʝʤʝʣʴʥʽʡ ʜʽʣʷʥʮʽ, ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʪʘ ʧʨʠʡʥʷʪʪʷ 
ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʾʭ ʚʠʨʽʰʝʥʥʷ [1]. ʊʘʢʠʡ ʧʨʦʮʝʩ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ 
ʟʝʤʣʽ ʚ ʥʘʣʝʞʥʦʤʫ ʩʪʘʥʽ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɺ ʢʦʥʪʝʢʩʪʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʧʽʜ ʤʦʥʽʪʦʨʠʥʛʦʤ ʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ, 
ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ ʫ ʮʽʣʷʭ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ - ʘ ʩʘʤʝ ʚʠʷʚʣʝʥʥʷ 
ʪʘ ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʦʞ 
ʢʦʥʪʨʦʣʴ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʘʚʠʣ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ, ʟʘʭʠʩʪʫ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʪʘ 

ʭʚʦʨʦʙ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʝʦʙʭʽʜʥʘ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʙ ʜʦʟʚʦʣʠʣʦ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, 
ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨ, ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ 
ʥʘ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ. ʊʘʢʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʧʦʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʟʥʠʟʠʪʠ ʨʠʟʠʢʠ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤ ʚ ʛʘʣʫʟʽ 
ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʫʚʘʪʠ ʪʘ 
ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ, ʚʦʣʦʛʽʩʪʴ, ʨʽʚʝʥʴ pH, ʪʝʤʧʝʨʘʪʫʨʫ ʪʘ ʽʥʰʽ 

ʧʦʢʘʟʥʠʢʠ, ʱʦ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ 
ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʽ ʧʽʜʪʨʠʤʢʠ ʥʘʣʝʞʥʦʛʦ ʩʪʘʥʫ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʪʘʢʦʞ ʤʘʪʠ 
ʬʫʥʢʮʽʾ ʚʽʜʩʪʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʪʘʢʠʭ ʷʢ ʚʦʜʘ ʪʘ ʜʦʙʨʠʚʘ, ʪʘ 
ʥʘʜʘʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ [2]. ɺʩʽ ʮʽ ʬʫʥʢʮʽʾ ʤʦʞʫʪʴ 

ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ ʽ ʜʦʧʦʤʦʛʪʠ ʟʙʝʨʝʛʪʠ ʧʨʠʨʦʜʥʽ 
ʨʝʩʫʨʩʠ. 

ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʙʫʜʝ ʩʢʣʘʜʘʪʠʩʴ ʟ ʢʣʽʻʥʪʩʴʢʦʛʦ ʜʦʜʘʪʢʫ, ʷʢʠʡ 
ʙʫʜʝ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʩʝʨʚʝʨʥʦʶ ʯʘʩʪʠʥʦʶ, ʜʦ ʷʢʦʾ ʙʫʜʫʪʴ ʧʽʜʢʣʶʯʝʥʽ ʜʘʪʯʠʢʠ, ʷʢʽ ʙʫʜʫʪʴ 

ʨʦʟʤʽʱʝʥʽ ʥʘ ʧʦʣʷʭ, ʟʘʚʜʘʥʥʷ ʷʢʠʭ ʙʫʜʝ ʧʦʣʷʛʘʪʠ ʫ ʩʣʽʜʢʫʚʘʥʥʽ ʟʘ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʤʠ 
ʧʘʨʘʤʝʪʨʘʤ. 

ʑʦʙ ʤʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ, ʪʘ ʨʦʟʫʤʽʥʥʷ, ʱʦ 
ʢʫʣʴʪʫʨʘ ʟʨʦʩʪʘʻ ʚ ʥʦʨʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ, ʦʪʨʠʤʫʻ ʜʦʩʪʘʪʥʽ ʢʽʣʴʢʦʩʪʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, 

ʩʠʩʪʝʤʘ ʤʘʻ ʤʘʪʠ ʜʘʥʽ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫʩʽʭ ʧʦʪʦʯʥʠʭ ʢʫʣʴʪʫʨ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ 
ʥʘ ʧʦʩʽʚʥʠʭ ʧʦʣʷʭ, ʪʘʢʦʞ ʤʘʪʠ ʜʘʥʽ ʧʨʦ ʾʭ ʬʘʟʠ ʨʦʩʪʫ, ʪʘ ʥʘʩʢʽʣʴʢʠ ʜʦʚʛʦ ʚʦʥʠ ʤʘʶʪʴ 
ʪʨʠʚʘʪʠ. ʉʪʨʫʢʪʫʨʫ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʻ ʧʦʚᾷʷʟʘʥʽʩʪʴ ʮʠʭ ʟʥʘʯʝʥʴ ʤʦʞʥʘ ʙʽʣʴʰ ʜʝʪʽʣʴʥʦ 
ʨʦʟʜʠʚʠʪʠʩʴ ʥʘ ʜʽʘʛʨʘʤʽ ʢʣʘʩʽʚ (ʨʠʩ. 1). 

ʉʠʩʪʝʤʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʙʫʜʝ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ, ʚ ʷʢʽ ʙʫʜʫʪʴ 
ʚʭʦʜʠʪʠ ʫʩʽ ʢʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ, ʦʩʥʦʚʥʽ ʟ ʷʢʠʭ - ʧʽʜʛʦʪʦʚʯʽ ʬʘʟʠ 
ʧʦʣʷ, ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ, ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʧʦʣʠʚ ʪʘ ʽʥʰʽ ʘʛʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ. ʂʨʽʤ ʪʦʛʦ, 
ʜʦ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʙʫʜʫʪʴ ʚʢʣʶʯʝʥʽ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʠ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʮʠʭ ʜʘʥʠʭ ʩʠʩʪʝʤʘ ʙʫʜʝ ʟʜʘʪʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 
ʦʧʪʠʤʘʣʴʥʽ ʘʛʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ ʪʘ ʛʨʘʬʽʢ ʾʭ ʧʨʦʚʝʜʝʥʥʷ ʟ ʤʝʪʦʶ ʤʘʢʩʠʤʽʟʘʮʽʾ ʚʨʦʞʘʶ ʪʘ 
ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʣʫʯʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 
ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʤʦʞʝ ʩʧʨʠʷʪʠ ʟʙʽʣʴʰʝʥʥʶ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ. 
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

 
ʈʠʩ 1. ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ 

ɺ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ʙʫʣʦ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʩʠʩʪʝʤʫ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ 
ʩʣʽʜʢʫʚʘʥʥʷ ʟʘ ʷʢʽʩʪʶ ʧʦʩʽʚʽʚ ʥʘ ʧʦʣʷʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʪʯʠʢʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ʉʠʩʪʝʤʘ 
ʜʦʧʦʤʦʞʝ ʬʽʢʩʫʚʘʪʠ ʥʘʡʙʽʣʴʰʽ ʚʨʦʞʘʾ ʢʫʣʴʪʫʨ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʦʚʝʜʝʥʠʭ ʜʽʡ ʚʧʨʦʜʦʚʞ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʪʘ ʧʽʜʛʦʪʦʚʯʠʭ ʬʘʟ. ʊʘʢʦʞ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʩʬʦʨʤʫʚʘʪʠ 
ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʪʨʦʣʶ ʚʠʢʦʨʠʩʪʘʥʠʭ ʨʝʩʫʨʩʽʚ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʅʘʚʯʘʣʴʥʠʡ ʧʦʨʪʘʣ ELearn - ʄʝʪʘ, ʟʘʚʜʘʥʥʷ, ʬʫʥʢʮʽʾ ʪʘ ʧʨʠʥʮʠʧʠ 

ʟʜʽʡʩʥʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ -  
https://elearn.nubip.edu.ua/pluginfile.php/106408/mod_resource/content/1/Lekcija_1.pdf 

2. ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ - 
https://sops.gov.ua/uploads/page/5a5f41997447d.pdf 

  

https://elearn.nubip.edu.ua/pluginfile.php/106408/mod_resource/content/1/Lekcija_1.pdf
https://sops.gov.ua/uploads/page/5a5f41997447d.pdf
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çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004:681.5:697.7 
ɸʅɸʃɯɿ, ɺɯɼʆɹʈɸɾɽʅʅʗ ʊɸ ɿɸʍʀʉʊ ɼɸʅʀʍ ɺ ʂʆʄʇ'ʖʊɽʈʅʀʍ 

ʉʀʉʊɽʄɸʍ çʈʆɿʋʄʅʀʁ ɹʋɼʀʅʆʂè  

ʃʷʭʦʚʯʫʢ ɯ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ. 

ɿʘʨʘʟ ʚʩʝ ʧʦʧʫʣʷʨʥʽʰʦʶ ʩʪʘʻ ʽʜʝʷ "ʨʦʟʫʤʥʠʭ ʙʫʜʠʥʢʽʚ", ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʦʩʪʫʧʥʠʭ ʜʘʥʠʭ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʽʙʨʘʥʽ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ. ʎʽ ʜʘʥʽ 
ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʽ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʙʫʜʠʥʢʦʤ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰ ʢʦʤʬʦʨʪʥʦʛʦ ʞʠʪʪʷ 
ʤʝʰʢʘʥʮʽʚ. ɼʣʷ ʟʙʦʨʫ, ʘʥʘʣʽʟʫ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʮʠʭ ʜʘʥʠʭ ʚ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤʘʭ 

"ʨʦʟʫʤʥʠʭ ʙʫʜʠʥʢʽʚ" ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ, ʪʘʢʽ ʷʢ ʩʝʥʩʦʨʥʽ ʤʝʨʝʞʽ, 
ʙʝʟʜʨʦʪʦʚʽ ʤʝʨʝʞʽ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʎʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʦʟʚʦʣʷʶʪʴ 
ʥʝ ʪʽʣʴʢʠ ʟʙʠʨʘʪʠ ʜʘʥʽ ʧʨʦ ʩʪʘʥ ʙʫʜʠʥʢʫ ʪʘ ʤʝʰʢʘʥʮʽʚ, ʘʣʝ ʽ ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 
ʨʽʰʝʥʴ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʢʦʤʬʦʨʪʫ ʚ 

ʙʫʜʠʥʢʫ. 
ʉʠʩʪʝʤʠ "ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ" ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʜʣʷ 

ʟʙʦʨʫ ʜʘʥʠʭ, ʪʘʢʽ ʷʢ ʜʘʪʯʠʢʠ, ɯʦʊ, ʢʘʤʝʨʠ, ʛʦʣʦʩʦʚʽ ʘʩʠʩʪʝʥʪʠ ʪʘ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ 
ʜʦʩʪʫʧʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʤʝʪʦʜʽʚ ʤʦʞʥʘ ʟʽʙʨʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ, 

ʚʦʣʦʛʽʩʪʴ, ʨʫʭ ʣʶʜʝʡ ʪʘ ʪʚʘʨʠʥ, ʩʪʘʥ ʧʨʠʤʽʱʝʥʴ, ʘ ʪʘʢʦʞ ʢʦʥʪʨʦʣʶʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʠʭ 
ʟʦʥ ʚ ʙʫʜʠʥʢʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʝʬʝʢʪʠʚʥʫ 
ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʚ ʙʫʜʠʥʢʫ. 

ɸʥʘʣʽʟ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ - ʥʝʚʽʜ'ʻʤʥʘ ʩʢʣʘʜʦʚʘ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ 

"ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ". ʇʽʩʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ, 
ʚʦʥʠ ʧʽʜʜʘʶʪʴʩʷ ʦʙʨʦʙʮʽ ʪʘ ʘʥʘʣʽʟʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʘ ʪʝʥʜʝʥʮʽʡ. 
ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʠʥʢʦʤ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 
ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʇʽʩʣʷ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʽ ʥʘ ʽʥʪʝʨʬʝʡʩʽ ʢʦʨʠʩʪʫʚʘʯʘ ʫ ʟʨʫʯʥʦʤʫ 
ʬʦʨʤʘʪʽ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʛʨʘʬʽʢʠ, ʜʽʘʛʨʘʤʠ, ʪʘʙʣʠʮʽ ʪʘ ʽʥʰʽ ʚʠʜʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ. ʎʝʡ 
ʧʽʜʭʽʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʨʫʯʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʽʟʥʽ ʧʘʨʘʤʝʪʨʠ ʚ ʙʫʜʠʥʢʫ ʪʘ 
ʧʨʠʡʤʘʪʠ ʥʝʦʙʭʽʜʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʫ, ʙʝʟʧʝʢʠ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʈʦʟʫʤʥʽ ʙʫʜʠʥʢʠ ʤʦʞʫʪʴ ʤʘʪʠ ʧʨʦʚʽʜʥʽ ʘʙʦ ʙʝʟʜʨʦʪʦʚʽ ʩʠʩʪʝʤʠ. ɹʝʟʜʨʦʪʦʚʽ 
ʩʠʩʪʝʤʠ ʻ ʙʽʣʴʰ ʧʨʦʩʪʠʤʠ ʚ ʫʩʪʘʥʦʚʮʽ, ʦʜʥʘʢ ʤʘʶʪʴ ʥʝʜʦʣʽʢʠ, ʪʘʢʽ ʷʢ ʧʦʪʨʝʙʫ ʚ 
ʥʘʜʽʡʥʦʤʫ Wi-Fi-ʧʦʢʨʠʪʪʽ ʪʘ ʰʠʨʦʢʦʩʤʫʛʦʚʦʤʫ ʟ'ʻʜʥʘʥʥʽ ʜʣʷ ʧʦʢʨʠʪʪʷ ʚʩʴʦʛʦ ʙʫʜʠʥʢʫ. 
ɹʝʟʜʨʦʪʦʚʽ ʩʠʩʪʝʤʠ ʟʘʟʚʠʯʘʡ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʙʫʜʠʥʢʽʚ ʘʙʦ ʦʨʝʥʜʦʚʘʥʠʭ 

ʢʚʘʨʪʠʨ ʯʝʨʝʟ ʾʭ ʢʦʤʧʘʢʪʥʠʡ ʨʦʟʤʽʨ. ʅʘʪʦʤʽʩʪʴ, ʧʨʦʚʽʜʥʽ ʩʠʩʪʝʤʠ ʚʚʘʞʘʶʪʴʩʷ ʙʽʣʴʰ 
ʥʘʜʽʡʥʠʤʠ ʽ ʩʢʣʘʜʥʽʰʝ ʧʽʜʜʘʶʪʴʩʷ ʚʟʣʦʤʫ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʨʘʟʽ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʙʝʟʜʨʦʪʦʚʠʭ 
ʧʨʦʪʦʢʦʣʽʚ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ Wi-Fi, Z-Wave, Bluetooth Low Energy ʪʘ ZigBee. 

ʊʘʙʣ. 1. ʇʦʨʽʚʥʷʥʥʷ ʙʝʟʜʨʦʪʦʚʠʭ ʧʨʦʪʦʢʦʣʽʚ 
ʊʝʭʥʦʣʦʛʽʷ Wi-fi  Bluetooth ZigBee Z-Wave 

ʉʪʘʥʜʘʨʪ IEEE 802.11 IEEE 802.15.4 IEEE 802.15.4 IEEE 802.15.4 

ʐʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ 
ʜʘʥʠʭ 

300+ ʄʙʽʪ/ʩ ɼʦ 3 ʄʙʽʪ/ʩ 250 ʂʙʽʪ/ʩ 250 ʂʙʽʪ/ʩ 

ɽʥʝʨʛʦʩʧʦʞʠʚʘʥʥ ̫ ɺʠʩʦʢʝ ʅʠʟʴʢʝ ʅʠʟʴʢʝ ʅʠʟʴʢʝ 

ɼʽʘʧʘʟʦʥ ʯʘʩʪʦʪ 2,4 ɻɻʮ 2,4 ɻɻʮ 2,4 ɻɻʮ 2,4 ɻɻʮ 

ʇʽʜʪʨʠʤʢʘ IP-
ʪʝʭʥʦʣʦʛʽʡ 

+ - - + 

ʊʦʧʦʣʦʛʽʷ çɿʽʨʢʘè çɿʽʨʢʘè çʉʽʪʢʘè çʉʽʪʢʘè 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʙʝʟʧʝʢʠ, ʙʝʟʜʨʦʪʦʚʽ ʤʝʨʝʞʽ ʤʦʞʫʪʴ ʙʫʪʠ ʤʝʥʰ ʥʘʜʽʡʥʠʤʠ, ʦʩʢʽʣʴʢʠ 
ʚʦʥʠ ʧʽʜʜʘʶʪʴʩʷ ʨʽʟʥʠʤ ʘʪʘʢʘʤ, ʪʘʢʠʤ ʷʢ ʧʝʨʝʭʦʧʣʝʥʥʷ ʜʘʥʠʭ, ʟʣʘʤ ʧʘʨʦʣʽʚ, ʟʙʽʨ 

ʤʝʨʝʞʝʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʤʽʥʘ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʝʨʝʞʽ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʪʦʢʫ 



 
 

   

117 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢʦʾ ʷʢ ʧʘʨʦʣʽ, ʙʘʥʢʽʚʩʴʢʽ ʜʘʥʽ, ʦʩʦʙʠʩʪʽ ʜʘʥʽ, ʘ ʪʘʢʦʞ ʤʦʞʝ 
ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʟʘʭʠʩʪʫ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ ʚ ʩʠʩʪʝʤʽ ʨʦʟʫʤʥʦʛʦ 
ʙʫʜʠʥʢʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʜʽʡ: 

1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʭ ʧʘʨʦʣʽʚ ʽ ʧʝʨʽʦʜʠʯʥʘ ʾʭ ʟʤʽʥʘ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ 
ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʤʫ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ. 

2. ɿʘʩʪʦʩʫʚʘʥʥʷ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ. 
3. ɺʩʪʘʥʦʚʣʝʥʥʷ ʤʝʨʝʞʝʚʠʭ ʙʨʘʥʜʤʘʫʝʨʽʚ ʜʣʷ ʙʣʦʢʫʚʘʥʥʷ ʥʝʙʘʞʘʥʠʭ ʧʽʜʢʣʶʯʝʥʴ 

ʜʦ ʤʝʨʝʞʽ. 
4. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʪʽʣʴʢʠ 

ʘʚʪʦʨʠʟʦʚʘʥʠʤ ʦʩʦʙʘʤ. 
5. ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʽʣʴʪʨʘʮʽʾ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ ʜʣʷ ʙʣʦʢʫʚʘʥʥʷ ʥʝʙʘʞʘʥʠʭ ʜʘʥʠʭ. 

6. ʈʝʛʫʣʷʨʥʝ ʦʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʜʨʘʡʚʝʨʽʚ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʨʘʟʣʠʚʦʩʪʝʡ ʫ ʩʠʩʪʝʤʽ. 

7. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʘʪʘʢ ʽ ʰʚʠʜʢʦʾ 
ʨʝʘʢʮʽʾ ʥʘ ʥʠʭ. 

ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʽ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ ʚ ʨʦʟʫʤʥʦʤʫ ʙʫʜʠʥʢʫ ʚʘʞʣʠʚʦ 
ʟʘʙʝʟʧʝʯʠʪʠ ʥʝ ʪʽʣʴʢʠ ʾʾ ʙʝʟʧʝʢʫ, ʘʣʝ ʡ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʅʝʜʦʩʪʘʪʥʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʨʝʞʽ 
ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʨʘʬʽʢʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʚʽʜʧʦʚʽʜʽ, ʱʦ ʤʦʞʝ 
ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ. ʆʜʥʘʢ, ʟʘʥʘʜʪʦ 

ʧʨʦʩʪʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʤʝʨʝʞʽ ʤʦʞʝ ʩʪʘʪʠ ʚʨʘʟʣʠʚʽʰʦʶ ʜʦ ʘʪʘʢ ʪʘ ʟʣʦʤʫ. 
ʊʦʤʫ, ʧʨʠ ʚʠʙʦʨʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʝʨʝʞʽ ʚ ʨʦʟʫʤʥʦʤʫ ʙʫʜʠʥʢʫ, ʩʣʽʜ ʟʘʙʝʟʧʝʯʠʪʠ 

ʙʘʣʘʥʩ ʤʽʞ ʙʝʟʧʝʢʦʶ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʶ. ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʭʠʩʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ 
ʷʢ ʰʠʬʨʫʚʘʥʥʷ, ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʬʽʣʴʪʨʘʮʽʷ ʪʨʘʬʽʢʫ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʦʥʦʚʣʝʥʴ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʩʣʽʜ ʧʘʤ'ʷʪʘʪʠ ʧʨʦ ʦʧʪʠʤʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʨʝʞʽ.  
ɼʘʥʘ ʨʦʙʦʪʘ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʜʝʪʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʫ ʩʠʩʪʝʤʘʭ "ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ". ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ 
ʜʦʩʣʽʜʞʝʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʪʝʭʥʦʣʦʛʽʡ ʟʙʦʨʫ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ ʜʘʪʯʠʢʠ ʨʫʭʫ, ʟʚʫʢʫ, 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʽʥʰʽ ʟʘʩʦʙʠ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. 
ɹʫʜʫʪʴ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʨʽʟʥʽ ʤʝʪʦʜʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ Wi-Fi, Bluetooth, ZigBee, 
Z-Wave ʪʘ ʽʥʰʽ, ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʾʭ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ. 

ʆʢʨʽʤ ʪʦʛʦ, ʨʦʙʦʪʘ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʛʣʷʜ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʝ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʟ ʩʠʩʪʝʤ "ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ". ɹʫʜʫʪʴ 
ʜʦʩʣʽʜʞʝʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʮʠʭ ʜʘʥʠʭ ʟ ʤʝʪʦʶ ʾʭ ʦʙʨʦʙʢʠ ʪʘ 
ʘʥʘʣʽʟʫ. ɺʩʽ ʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʤʦʞʫʪʴ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 
ʚ ʩʠʩʪʝʤʘʭ "ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ" ʪʘ ʾʭ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ. ʆʩʪʘʪʦʯʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʘʥʘʣʽʟʫ ʜʦʧʦʤʦʞʫʪʴ ʨʦʟʨʦʙʠʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʪʘ ʙʝʟʧʝʯʥʽ ʩʠʩʪʝʤʠ "ʨʦʟʫʤʥʠʡ 
ʙʫʜʠʥʦʢ". 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɿʙʽʨʥʠʢ_XɯII ʤʽʞʥʘʨʦʜʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ɯʊ_2022.pdf. Google Docs. URL: 

https://drive.google.com/file/d/1f2AWFKVqk3WOs2Eh0q6fSuA2qpqQeD97/view 
2. ʂʨʘʚʯʫʢ ʉ.ʆ., ʄʽʥʦʯʢʽʥ ɼ.ɸ., ʂʘʡʜʝʥʢʦ, ʄ.ʄ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʪʨʫʢʪʫʨʽ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ. ʉʠʩʪʝʤʠ ʦʙʨʦʙʢʠ 
ʽʥʬʦʨʤʘʮʽʾ, 2017. 
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118 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.9 
ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʀʉʊɽʄʀ ɼʃʗ ɺɯɼʉʃɯɼʂʆɺʋɺɸʅʅʗ 

ʈʆɹʆʊʀ ʉʆʅʗʏʅʆɰ  ɽʃɽʂʊʈʆʉʊɸʅʎɯɰ 

ɿʘʤʥʠʫʩ ɸ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʘʨʘʥʦʚʘ ʊ.ɸ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ̒  ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ 
ʜʣʷ ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʨʦʙʦʪʠ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, ɦ ʦ ʜʦʟʚʦʣʠʪʴ ʟʙʠʨʘʪʠ, ʦʙʨʦʙʣʷʪʠ, 
ʟʙʝʨʽʛʘʪʠ ʪʘ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʉɽʉ. 

ʉʦʥʷʯʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ (ʉɽʉ) ʻ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʜʞʝʨʝʣʦʤ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʷʢʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʦʥʷʯʥʫ ʝʥʝʨʛʽʶ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʾ ʚ ʟʤʽʥʥʠʡ ʩʪʨʫʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʽʥʚʝʨʪʦʨʘ. ʉɽʉ ʤʘʻ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʪʘʢʽ ʷʢ 
ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ, ʤʘʣʝ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʠʚʘ, ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 
ʤʝʨʝʞʝʚʠʭ ʦʙʤʝʞʝʥʴ ʪʦʱʦ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʜʣʷ ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʨʦʙʦʪʠ ʉɽʉ ʜʦʟʚʦʣʷʻ 
ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʪʘʥʮʽʾ, ʪʘʢʽ ʷʢ ʧʦʪʫʞʥʽʩʪʴ, 
ʥʘʧʨʫʛʘ, ʩʪʨʫʤ, ʯʘʩʪʦʪʘ, ʂʂɼ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʱʦ.  

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʜʣʷ ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʨʦʙʦʪʠ ʉɽʉ ʤʦʞʝ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʝ ʷʢ ʣʦʢʘʣʴʥʠʡ ʘʙʦ ʚʝʙ-ʜʦʜʘʪʦʢ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʯʝʨʝʟ 
ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʘʙʦ ʦʥʣʘʡʥ-ʩʝʨʚʽʩ ʤʦʥʽʪʦʨʠʥʛʫ.  

ʅʘ ʨʠʩ. 1 ʟʦʙʨʘʞʝʥʘ ʜʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʤʘʡʙʫʪʥʴʦʛʦ ʜʦʜʘʪʢʫ: 

 
ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ 

ʆʩʥʦʚʥʽ ʢʣʘʩʠ ʜʽʘʛʨʘʤʠ: 

- Generator ï ʻ ʙʘʟʦʚʠʤ ʢʣʘʩʦʤ. ʄʘʻ ʚ ʩʦʙʽ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʦʙʣʘʜʘʥʥʷ ʜʣʷ 
ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽ ʪʘʢʦʞ ʤʝʪʦʜʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʮʽʻʾ ʛʝʥʝʨʘʮʽʾ. 

- Solar Panel  - ʥʘʩʣʽʜʫʻʪʴʩʷ ʚʽʜ ʢʣʘʩʫ Generator, ʽ ʜʦʜʘʻ ʚ ʩʚʦʾ ʧʘʨʘʤʝʪʨʠ ʢʫʪ ʥʘʢʣʦʥʫ 
ʧʘʥʝʣʽ. 

- Battery  - ʢʣʘʩ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʝʟʫʻ ʩʦʙʦʶ ʙʘʪʘʨʝʶ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ɰʾ 
ʧʘʨʘʤʝʪʨʘʤʠ ʻ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʷʢʘ ʟʙʝʨʽʛʘʻʪʴʩʷ, ʤʘʢʩʠʤʘʣʴʥʘ ʤʽʩʪʢʽʩʪʴ ʪʘ ʨʦʟʤʽʨʠ. 
ʊʘʢʦʞ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʘʥʽ ʩʢʽʣʴʢʠ ʝʥʝʨʛʽʾ ʟʘʨʘʟ ʚ ʙʘʪʘʨʝʾ. 

- Actor ï ʙʘʟʦʚʠʡ ʢʣʘʩ ʜʣʷ ʚʩʽʭ ʘʢʪʦʨʽʚ ʩʪʘʥʮʽʾ. ʄʘʻ ʚ ʩʦʙʽ ʇɯʇ ʣʶʜʠʥʠ, ʘ ʪʘʢʦʞ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʟʚʽʪʠ. 
- SolarStationHead ï ʢʣʘʩ, ʷʢʠʡ ʦʟʥʘʯʘʻ ʢʝʨʽʚʥʠʢʘ ʉɽʉ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʦʾʭ ʤʝʪʦʜʽʚ 

ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʽ ʧʝʨʝʛʣʷʜʘʪʠ ʟʚʽʪʠ, ʢʝʨʫʚʘʪʠ ʦʙʣʘʜʥʘʥʥʷʤ ʘ ʪʘʢʦʞ ʧʝʨʝʛʣʷʜʘʪʠ ʣʦʛʠ 
ʩʠʩʪʝʤʠ. 
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- Worker ï ʧʨʘʮʽʚʥʠʢ ʉɽʉ, ʦʩʥʦʚʥʘ ʡʦʛʦ ʟʘʜʘʯʘ, ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʉɽʉ 
ʽ ʢʝʨʫʚʘʪʠ ʦʙʣʘʜʥʘʥʥʷʤ. 

 
ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʜʽʘʛʨʘʤʠ ʢʣʘʩʽʚ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʜʽʘʛʨʘʤʘ ʧʘʢʝʪʽʚ ʜʣʷ ʤʘʡʙʫʪʥʦʛʦ 

ʜʦʜʘʪʢʫ (ʨʠʩ. 2): 

 
ʈʠʩ 2 ɼʽʘʛʨʘʤʘ ʧʘʢʝʪʽʚ 

ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʇɿ ʙʫʣʘ ʚʠʙʨʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ MVC. 
MVC ï ʮʝ ʩʢʦʨʦʯʝʥʥʷ ʚʽʜ Model-View-Controller, ʱʦ ʦʟʥʘʯʘʻ ʄʦʜʝʣʴ-ɺʠʜ-

ʂʦʥʪʨʦʣʝʨ. MVC ï ʮʝ ʧʦʧʫʣʷʨʥʠʡ ʩʧʦʩʽʙ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʜʫ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʜʽʣʝʥʥʷ 
ʜʘʥʠʭ ʜʦʜʘʪʢʫ ʽ ʫʧʨʘʚʣʷʶʯʦʾ ʣʦʛʽʢʠ ʥʘ ʪʨʠ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʠ: ʤʦʜʝʣʴ, ʚʠʜ ʽ ʢʦʥʪʨʦʣʝʨ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʆɰ ʃɯʊɽʈɸʊʋʈʀ 

1. Model-View-Controller ð ɺʠʢʠʧʝʜʠʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 
https://ru.wikipedia.org/wiki/Model-View-Controller 

2. MVC: Model, View, Controller | Codecademy [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

https://www.codecademy.com/article/mvc 
3. MVC - MDN Web Docs Glossary: Definitions of Web-related terms | MDN 

https://developer.mozilla.org/en-US/docs/Glossary/MVC 
4. ʐʫʪʻʻʚ ɯ.ɺ. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʚʝʜʝʥʥʷ ʘʨʭʽʚʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʮʠʬʨʦʚʦʛʦ ʽʥʚʝʨʪʦʨʫ ʫ ʩʢʣʘʜʽ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ:  
5. ʂʦʨʥʘʛʘ ʗ.ɯ., ʂʦʨʥʘʛʘ ʆ.ɯ., ʂʦʨʥʘʛʘ ɺ.ɯ. ʉʦʥʷʯʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ: ʪʝʦʨʝʪʠʯʥʽ 

ʦʩʥʦʚʠ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʤʦʥʪʘʞ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ  
  

https://ru.wikipedia.org/wiki/Model-View-Controller
https://www.codecademy.com/article/mvc
https://developer.mozilla.org/en-US/docs/Glossary/MVC
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ʋɼʂ 004.9 
ʉʀʉʊɽʄɸ ɹʈʆʅʖɺɸʅʅʗ ɿɸʈʗɼʅʀʍ ʉʊɸʅʎɯʁ ɼʃʗ 

ɽʃɽʂʊʈʆʄʆɹɯʃɯɺ 

ʄʘʨʪʠʥʶʢ ɸ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʥʢʨʘʪʴʻʚ ɺ.ʆ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʚʩʝ ʨʦʟʚʠʚʘʻʪʴʩʷ. ʇʨʦʛʨʝʩ ʥʝ ʩʪʦʾʪʴ ʥʘ ʤʽʩʮʽ, ʪʦʤʫ 
ʽ ʚ ʛʘʣʫʟʽ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ ʟôʷʚʠʣʠʩʷ ʧʝʚʥʽ ʪʝʥʜʝʥʮʽʾ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʚʽʪ ʚʩʝ ʙʽʣʴʰʝ 
ʽ ʙʽʣʴʰʝ ʧʦʯʠʥʘʻ ʧʽʢʣʫʚʘʪʠʩʷ ʧʨʦ ʝʢʦʣʦʛʽʶ. ʆʜʥʽʻʶ ʽʟ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʻ ʧʨʦʙʣʝʤʘ 
ʪʨʘʥʩʧʦʨʪʫ, ʷʢʠʡ ʩʠʣʴʥʦ ʟʘʙʨʫʜʥʶʻ ʥʘʰʝ ʧʦʚʽʪʨʷ. ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʢʽʣʴʢʽʩʪʴ 

ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʚʩʝ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʟʘʤʽʥʶʶʯʠ ʪʨʘʥʩʧʦʨʪ ʟ ʜʚʠʛʫʥʘʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ 
ʟʛʦʨʷʥʥʷ. ʇʨʦʪʝ ʢʽʣʴʢʽʩʪʴ ʟʘʧʨʘʚʦʢ ʜʣʷ ʝʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʫ ʜʦʩʠʪʴ ʤʘʣʘ ʽ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ 
ʾʭ ʧʦʰʫʢʫ. ʎʝ ʚʠʢʣʠʢʘʻ ʟʥʘʯʥʠʡ ʜʠʩʢʦʤʬʦʨʪ ʫ ʚʣʘʩʥʠʢʽʚ ʝʣʝʢʪʨʦʢʘʨʽʚ, ʪʦʤʫ ʱʦ ʙʝʟ 
ʥʘʣʝʞʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʜʦʜʘʪʢʽʚ ʚʦʥʠ ʥʝ ʤʦʞʫʪʴ ʧʦʜʦʨʦʞʫʚʘʪʠ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ, ʘ 

ʪʘʢʦʞ ʜʽʟʥʘʚʘʪʠʩʷ ʧʨʦ ʜʦʩʪʫʧʥʽʩʪʴ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʫ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. ʊʘʢ, ʜʽʡʩʥʦ, 
ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʫ ʩʚʽʪʽ ʻ ʜʦʩʠʪʴ ʤʘʣʦʶ ʽ ʜʫʞʝ ʯʘʩʪʦ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ 
ʪʘʢʽ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʚʦʜʽʡ ʧʨʠʾʞʜʞʘʻ ʥʘ ʤʽʩʮʝ ʟʘʨʷʜʥʦʾ ʩʪʘʥʮʽʾ, ʘ ʚʦʥʘ ʟʘʡʥʷʪʘ ʽʥʰʠʤ 
ʢʦʨʠʩʪʫʚʘʯʝʤ. 

ʇʨʦʙʣʝʤʘʪʠʢʘ. ʇʦʧʨʠ ʨʦʟʚʠʪʦʢ ʟʘʨʷʜʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʪʠʧʦʚʽ ʧʨʦʙʣʝʤʠ ʧʽʜ ʯʘʩ 
ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʣʠʰʘʶʪʴʩʷ. ʎʝ ʟʙʦʾ ʚ ʨʦʙʦʪʽ ʜʦʜʘʪʢʽʚ ʤʝʨʝʞ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ, 
ʧʨʦʙʣʝʤʠ ʟ ʨʦʟʧʽʟʥʘʚʘʥʥʷʤ ʘʚʪʦʤʦʙʽʣʽʚ, ʧʦʤʠʣʢʠ ʟʘʨʷʜʥʠʭ ʧʨʠʩʪʨʦʾʚ ʧʽʜ ʯʘʩ ʟʘʨʷʜʢʠ. 
çʂʫʣʴʪʫʨʘ ʟʘʨʷʜʢʠè ï ʥʝʟʚʠʯʥʠʡ ʪʝʨʤʽʥ ʜʣʷ ʚʣʘʩʥʠʢʘ ʪʨʘʜʠʮʽʡʥʦʛʦ ʘʚʪʦ, ʘʣʝ 

ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʡ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʣʘʩʥʠʢʘ ʝʣʝʢʪʨʦʤʦʙʽʣʷ. ɺʽʥ ʩʪʘʚ ʩʚʦʻʨʽʜʥʠʤ 
ʤʽʨʠʣʦʤ ʷʢʦʩʪʽ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʟʘʨʷʜʥʦʾ ʩʪʘʥʮʽʾ. 

ɿʘʨʷʜʥʘ ʩʪʘʥʮʽʷ ʤʘʻ ʚʠʩʦʢʫ çʢʫʣʴʪʫʨʫ ʟʘʨʷʜʢʠè, ʷʢʱʦ ʚʦʜʽʡ ʝʣʝʢʪʨʦʢʘʨʘ ʯʝʨʝʟ 
ʜʦʜʘʪʦʢ ʟʘʙʨʦʥʶʚʘʚ ʟʘʨʷʜʥʫ ʩʪʘʥʮʽʶ, ʤʽʩʮʝ ʥʘ ʯʘʩ ʙʨʦʥʽ ʥʝ ʙʫʣʦ ʟʘʡʥʷʪʝ, ʚʽʥ ʟ ʧʝʨʰʦʛʦ 

ʨʘʟʫ ʧʽʜʢʣʶʯʠʚ ʘʚʪʦ ʽ ʙʝʟ ʧʨʠʛʦʜ ʟʘʧʨʘʚʠʚ. ɺʘʞʣʠʚʦ, ʱʦʙ ʥʝ ʙʫʣʦ ʧʦʤʠʣʦʢ ʧʨʦʪʦʢʦʣʫ 
ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʘʚʪʦ ʽ ʩʪʘʥʮʽʻʶ, ʱʦʙ ʤʽʞ ʥʠʤʠ ʙʫʚ ʯʽʪʢʠʡ ʟʚ'ʷʟʦʢ. 
ɽʣʝʢʪʨʦʤʦʙʽʣʴ çʨʦʟʧʦʚʽʜʘʻè ʟʘʨʷʜʥʽʡ ʩʪʘʥʮʽʾ, ʷʢ ʚʽʥ ʭʦʯʝ ʟʘʨʷʜʞʘʪʠʩʷ, ʷʢʘ ʪʝʤʧʝʨʘʪʫʨʘ 
ʙʘʪʘʨʝʾ, ʷʢʠʡ ʾʾ ʩʪʘʥ, ʯʠ ʻ ʧʦʰʢʦʜʞʝʥʽ ʢʦʤʽʨʢʠ. ʗʢʱʦ ʪʘʢʦʛʦ ʜʽʘʣʦʛʫ ʥʝ ʚʽʜʙʫʜʝʪʴʩʷ, ʽ 

ʩʪʘʥʮʽʷ ʚʠʜʘʚʘʪʠʤʝ ʽʥʰʫ, ʥʽʞ ʧʦʪʨʽʙʥʫ ʧʦʪʫʞʥʽʩʪʴ, ʪʦ ʟ ʯʘʩʦʤ ʙʘʪʘʨʝʷ ʚʠʡʜʝ ʟ ʣʘʜʫ. 
ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʽʩʥʫʶʯʠʭ ʩʝʨʚʽʩʽʚ ʙʨʦʥʶʚʘʥʥʷ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʜʣʷ 

ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʧʝʨʝʜʙʘʯʘʻ ʦʙʦʚôʷʟʢʦʚʫ ʨʝʻʩʪʨʘʮʽʶ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʩʠʩʪʝʤʽ, ʧʦʰʫʢ 
ʩʪʘʥʮʽʡ ʟʘ ʧʝʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʨʝʟʝʨʚʘʮʽʶ ʦʙʨʘʥʦʾ ʩʪʘʥʮʽʾ ʥʘ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʘ 

ʪʘʢʦʞ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʟʘʨʷʜʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ.  
ʆʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʚʩʽʭ ʽʩʥʫʶʯʠʭ ʩʝʨʚʽʩʽʚ ʻ ʦʙʠʨʘʥʥʷ ʙʘʞʘʥʦʛʦ ʟʘʨʷʜʥʦʛʦ 

ʧʨʠʩʪʨʦʶ ʥʘ ʦʩʥʦʚʽ ʡʦʛʦ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʮʽʥʠ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘʣʝ ʫ 
ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʝʨʚʽʩʠ ʧʨʦʧʦʥʫʶʪʴ ʣʠʰʝ ʜʝʢʽʣʴʢʘ ʙʘʟʦʚʠʭ ʚʘʨʽʘʥʪʽʚ ʯʝʨʝʟ ʪʝ, ʱʦ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʨʠʥʦʢ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʦʭʦʧʣʶʻʪʴʩʷ ʚʝʣʠʢʠʤʠ ʢʦʤʧʘʥʽʷʤʠ, ʷʢʽ 
ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ ʮʽʥʠ ʥʘ ʧʦʩʣʫʛʠ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ. ʊʠʤ ʩʘʤʠʤ 
ʢʦʨʠʩʪʫʚʘʯʽ ʥʝ ʤʘʶʪʴ ʚʝʣʠʢʦʛʦ ʚʠʙʦʨʫ, ʢʦʣʠ ʥʘʤʘʛʘʶʪʴʩʷ ʟʥʘʡʪʠ ʜʣʷ ʩʝʙʝ ʥʘʡʙʽʣʴʰ 
ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ. 

ʇʦʧʠʪ ʥʘ ʚʠʩʦʢʫ ʢʫʣʴʪʫʨʫ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʟʨʦʩʪʘʻ ʽ ʟ ʙʦʢʫ ʚʣʘʩʥʠʢʽʚ ʜʦʨʦʛʠʭ 
ʝʣʝʢʪʨʦʢʘʨʽʚ. ʈʘʟʦʤ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʯʘʩʪʢʘ çNissan Leafè ʟʘ 
ʦʩʪʘʥʥʽ ʪʨʠ ʨʦʢʠ ʩʢʦʨʦʪʠʣʘʩʷ ʟ 85% ʜʦ 60%. ʋʢʨʘʾʥʮʽ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʦʙʠʨʘʶʪʴ ʙʽʣʴʰ 
ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʘʨʢʠ ʟ ʚʝʣʠʢʠʤ ʟʘʧʘʩʦʤ ʭʦʜʫ. ʁʜʝʪʴʩʷ ʧʝʨʝʜʫʩʽʤ ʧʨʦ çTeslaè. ʅʘʚʽʪʴ ʧʝʨʰʽ 

ʾʾ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʩʫʚʘʪʠʩʷ ʥʘ ʦʜʥʽʡ ʟʘʨʷʜʮʽ ʥʘ ʚʽʜʩʪʘʥʴ ʜʦ 240 ʢʤ, ʘ ʦʩʪʘʥʥʽ, 2019 
ʨʦʢʫ ʚʠʧʫʩʢʫ, ï ʜʦ 700 ʢʤ. ɽʚʦʣʶʮʽʦʥʫʚʘʣʘ ʡ ʧʨʦʧʦʟʠʮʽʷ ʚʽʜ ʦʬʽʮʽʡʥʠʭ ʜʠʣʝʨʽʚ: ʟ'ʷʚʠʣʠʩʷ 
Jaguar I-PACE (470 ʢʤ), Audi e-tron GE (287-365 ʢʤ), Hyundai IONIQ Electric (294 ʢʤ), 
BMW i3 (290-359 ʢʤ). ʋ ʚʣʘʩʥʠʢʽʚ ʜʦʨʦʛʠʭ ʝʣʝʢʪʨʦʢʘʨʽʚ ʙʽʣʴʰ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ 

ʨʦʙʦʪʠ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ, ʪʦʤʫ ʤʝʨʝʞʽ ʚʠʤʫʰʝʥʽ ʧʽʜʚʠʱʫʚʘʪʠ ʷʢʽʩʪʴ ʩʝʨʚʽʩʽʚ. 
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ʈʠʩ 1. ʉʪʨʫʢʪʫʨʘ ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ ʝʣʝʢʪʨʦʢʘʨʽʚ ʪʘ ʛʽʙʨʠʜʽʚ 
ʆʩʥʦʚʥʦʶ ʽʜʝʻʶ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʩʠʩʪʝʤʠ ʙʨʦʥʶʚʘʥʥʷ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʻ 

ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʩʝʨʚʽʩʫ, ʷʢʠʡ ʥʘʜʘʚʘʪʠʤʝ ʚʩʽʤ ʚʣʘʩʥʠʢʘʤ ʝʣʝʢʪʨʦʢʘʨʽʚ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʰʫʢʫ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʧʨʦʢʣʘʜʘʥʥʷ ʤʘʨʰʨʫʪʫ, ʘ ʪʘʢʦʞ 
ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʟʘʨʷʜʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ, ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʣʷ ʚʩʽʭ 
ʚʣʘʩʥʠʢʽʚ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ -  ʨʝʻʩʪʨʘʮʽʷ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʫ ʩʠʩʪʝʤʽ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʮʽʥ ʟʘ 
ʾʭ ʧʦʩʣʫʛʠ, ʚʽʜʜʘʣʝʥʝ ʢʝʨʫʚʘʥʥʷ, ʦʪʨʠʤʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʾ 

ʩʪʘʥʮʽʾ.  
ɼʣʷ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʜʘʥʠʡ ʩʝʨʚʽʩ ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ 

ʢʨʦʩʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ, ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ, ʘ ʪʘʢʦʞ ʚʝʙ-ʚʝʨʩʽʾ ʧʘʥʝʣʽ 
ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Smart charging [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 
https://www.virta.global/smart-charging  

2. OCPP ʧʨʦʪʦʢʦʣ. ʊʝʭʥʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ 

ʜʦ ʨʝʩʫʨʩʫ: https://www.oasis-open.org/committees/download.php/58944/ocpp-1.6.pdf 
3. ʉʧʝʮʠʬʽʢʘʮʽʷ OCPP-J[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://smartcharge.com.br/artigos/ocpp/OCPP-2.0_part4_ocpp-j-specification.pdf 
4. ɽʢʦʥʦʤʽʯʥʘ ʧʨʘʚʜʘ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.epravda.com.ua/publications/2021/02/8/670779/ 
  

https://www.virta.global/smart-charging
https://www.oasis-open.org/committees/download.php/58944/ocpp-1.6.pdf
https://smartcharge.com.br/artigos/ocpp/OCPP-2.0_part4_ocpp-j-specification.pdf
https://www.epravda.com.ua/publications/2021/02/8/670779/
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ʋɼʂ: 004.4:621.3:629.311.1.031.6 
ʈʆɿʈʆɹʂɸ ʂʆʄʇôʖʊɽʈʅʆɰ ʉʀʉʊɽʄʀ ɿɹʆʈʋ ʄɽʊɽʆɼɸʅʀʍ ʅɸ 

ʆʉʅʆɺɯ ʄɯʂʈʆʂʆʅʊʈʆʃɽʈɯɺ ARDUINO 

ʂʣʦʯʢʦ ɸ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʨʦʟʨʦʙʢʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʟʙʦʨʫ 
ʤʝʪʝʦʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ Arduino. ɼʘʥʘ ʪʝʤʘʪʠʢʘ ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʾ 
ʯʝʨʝʟ ʧʦʩʪʽʡʥʽ ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʦʪʨʫʻʥʥʷ ʣʶʜʝʡ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʷʢʽ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʘʟʦʚʽ ʦʙʽʛʨʽʚʘʯʽ ʘʙʦ ʙʝʥʟʠʥʦʚʽ ʛʝʥʝʨʘʪʦʨʠ. 

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʙʫʜʝ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʟ ʩʦʮʽʫʤʦʤ 
ʽ ʤʘʶʪʴ ʧʦʩʪʽʡʥʠʡ ʥʘʧʣʠʚ ʣʶʜʝʡ, ʘʜʞʝ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʫʞʝ ʩʠʣʴʥʦ 
ʚʧʣʠʚʘʻ ʥʘ ʟʜʦʨʦʚôʷ ʽ ʩʘʤʦʧʦʯʫʪʪʷ ʣʶʜʠʥʠ, ʪʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʦ, ʱʦʙ ʜʘʥʘ ʩʠʩʪʝʤʘ, ʤʦʛʣʘ 
ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʪʘʥ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʽ, ʜʝ ʟʥʘʭʦʜʷʪʴʩʷ ʣʶʜʠ ʡ ʚʽʜʩʪʝʞʫʚʘʪʠ ʽʥʰʽ 

ʧʦʢʘʟʥʠʢʠ ʤʝʪʝʦʜʘʥʠʭ. 
ɼʘʥʘ ʩʠʩʪʝʤʘ ʨʦʟʨʦʙʣʶʻʪʴʩʷ ʜʣʷ ʈʝʣʽʛʽʡʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ çʎʝʨʢʚʘ çɼʞʝʨʝʣʦ ʣʶʙʦʚʽè 

ʤʽʩʪʘ ʅʽʞʠʥ, ʜʝ ʧʦʩʪʽʡʥʦ ʟʙʠʨʘʻʪʴʩʷ ʙʽʣʴʰʝ ʥʽʞ 100 ʣʶʜʝʡ, ʷʢʽ ʦʜʥʦʯʘʩʥʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 
ʦʜʥʽʡ ʢʽʤʥʘʪʽ. ʉʠʩʪʝʤʫ ʧʦ ʟʙʦʨʫ ʤʝʪʝʦʜʘʥʠʭ ʙʫʜʝ ʟʙʠʨʘʪʠ ʧʦʪʨʽʙʥʫ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʯʦʪʠʨʴʦʭ ʩʫʩʽʜʥʽʭ ʢʽʤʥʘʪ ʽ, ʢʦʥʪʨʦʣʶʶʯʠ ʩʪʘʥ ʧʦʚʽʪʨʷ, ʚʽʜʩʠʣʘʪʠ ʚʩʽ ʟʽʙʨʘʥʽ ʜʘʥʽ ʜʦ 
ʪʝʣʝʛʨʘʤ-ʙʦʪʫ. 

ɿʙʠʨʘʥʥʷ ʤʝʪʝʦʜʘʥʠʭ ʚ ʧʨʠʤʽʱʝʥʥʽ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʟ ʢʽʣʴʢʦʭ ʧʨʠʯʠʥ: 
1. ʂʣʽʤʘʪ-ʢʦʥʪʨʦʣʴ. ʄʝʪʝʦʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʚ 

ʧʨʠʤʽʱʝʥʥʽ, ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʪʦʱʦ. ʎʝ ʜʦʟʚʦʣʷʻ 
ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ ʧʨʠʤʽʱʝʥʥʷʤ ʣʶʜʷʤ ʟʙʝʨʽʛʘʪʠ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʜʣʷ ʧʨʘʮʽ, 
ʚʽʜʧʦʯʠʥʢʫ ʘʙʦ ʞʠʪʪʷ. 

2. ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ. ʄʝʪʝʦʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʚ 

ʧʨʠʤʽʱʝʥʥʽ, ʟʦʢʨʝʤʘ, ʨʽʚʝʥʴ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʦʢʩʠʜʽʚ ʘʟʦʪʫ, ʧʠʣʫ ʪʘ ʽʥʰʠʭ 
ʟʘʙʨʫʜʥʶʚʘʯʽʚ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʟʜʦʨʦʚʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʞʠʚʘʥʥʷ ʪʘ ʧʨʘʮʽ. 

3. ɽʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ɿʙʠʨʘʥʥʷ ʤʝʪʝʦʜʘʥʠʭ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ 
ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʫʪʴ ʚʠʤʽʨʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚ 

ʧʨʠʤʽʱʝʥʥʽ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʤʢʥʫʪʠ ʩʠʩʪʝʤʫ ʦʧʘʣʝʥʥʷ ʘʙʦ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʦʚʽʪʨʷ, 
ʷʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʷʛʣʘ ʟʘʜʘʥʦʛʦ ʨʽʚʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʩʧʦʞʠʚʘʥʥʷ 
ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

4. ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʙʠʨʘʥʥʷ ʤʝʪʝʦʜʘʥʠʭ ʚ ʧʨʠʤʽʱʝʥʥʽ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ 

ʜʣʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘʧʨʠʢʣʘʜ, ʮʝ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʚʯʠʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ 
ʥʘ ʢʦʤʬʦʨʪ ʪʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʚ ʧʨʠʤʽʱʝʥʥʽ, ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʪʦʱʦ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʛʘʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʣʶʜʝʡ, ʙʫʣʦ ʦʙʨʘʥʦ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ 
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʣʶʜʠʥʫ, ʘ ʩʘʤʝ: ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ, ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, ʥʘʷʚʥʽʩʪʴ ʛʘʟʫ ʚ ʧʦʚʽʪʨʽ, ʦʩʚʽʪʣʝʥʽʩʪʴ ʪʘ ʢʽʣʴʢʽʩʪʴ ʰʫʤʽʚ ʚ 
ʢʽʤʥʘʪʠ. 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʚʞʝ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʥʘʯʝʥʥʷ ʤʝʪʝʦʜʘʥʠʭ ʚ ʞʠʪʪʽ 
ʣʶʜʠʥʠ, ʤʦʞʣʠʚʽ ʩʧʦʩʦʙʠ ʾʭ ʟʙʦʨʫ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ Arduino ʪʘ ʧʦʪʨʽʙʥʽ 

ʜʘʪʯʠʢʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʽ ʩʪʚʦʨʝʥʦ ʩʭʝʤʠ ʧʽʜʢʣʶʯʝʥʥʷ ʚʩʽʻʾ ʩʠʩʪʝʤʠ. ɼʣʷ 
ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 4 ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʠ Arduino, ʢʦʞʝʥ ʟ ʷʢʠʭ 
ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʚʦʾʡ ʢʽʤʥʘʪʽ ʪʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʥʴʦʛʦ ʜʘʪʯʠʢʠ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʠʥʦʢ ʽ ʧʨʦʚʝʜʝʥʦ ʚʣʘʩʥʽ ʨʦʟʨʘʭʫʥʢʠ ʤʽʥʽʤʘʣʴʥʦʾ ʮʽʥʠ ʜʘʥʦʾ 

ʩʠʩʪʝʤʠ. ʄʽʥʽʤʘʣʴʥʽ ʮʽʥʘ ʥʘ ʧʦʪʨʽʙʥʽ ʝʣʝʤʝʥʪʠ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 1. 
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ʊʘʙʣ. 1. ʈʦʟʨʘʭʫʥʢʠ ʩʦʙʽʚʘʨʪʦʩʪʽ ʩʠʩʪʝʤʠ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʪʦʚʘʨʫ 
ʂʽʣʴʢʽʩʪʴ, 
ʰʪ. 

ʋʢʨʘʾʥʩʴʢʽ ʽʥʪʝʨʥʝʪ-
ʤʘʛʘʟʠʥ, ʮʽʥʘ/ʰʪ., 

ʛʨʥ. 

AliExpress, ʮʽʥʘ/ʰʪ., 
ʛʨʥ. 

ʇʣʘʪʘ Arduino Due 1 594.40 361.28 

ʇʣʘʪʘ Arduino Uno 3 282.50 86.27 

Wi-Fi ʤʦʜʫʣʴ ESP826601 1 131.69 32.02 

ʄʘʨʰʨʫʪʠʟʘʪʦʨ  
TP-Link TL-WE840N  

1 619 - 

ʉʚʽʪʣʦʚʠʡ ʜʘʪʯʠʢ 
VT83N1 

4 3 - 

ɼʘʪʯʠʢ ʛʘʟʫ MQ7 4 90 37.30 

ʆʜʥʦʢʘʥʘʣʴʥʝ ʨʝʣʝ ʜʣʷ 
Arduini 5VDC 

4 37.60 32.02 

ʎʠʬʨʦʚʠʡ ʜʘʪʯʠʢ 
ʪʝʤʧʝʨʘʪʫʨʠ DS18B20  

4 28 7.91 

ɼʘʪʯʠʢʦʤ ʟʚʫʢʫ  

KY-038 
4 25 16.58 

ɼʘʪʯʠʢ ʚʦʣʦʛʦʩʪʽ DHT22 4 199 73.84 

ɼʠʚʣʷʯʠʩʴ ʪʘʙʣʠʮʶ 1, ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʚʩʽ ʪʦʚʘʨʠ ʥʘ ʢʠʪʘʡʩʴʢʽʡ ʧʣʘʪʬʦʨʤʽ 
AliExpress ʻ ʙʽʣʴʰ ʜʝʰʝʚʰʠʤʠ ʥʽʞ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ. ʅʝ ʚʩʽ ʪʦʚʘʨʠ 
ʚʜʘʣʦʩʷ ʟʥʘʡʪʠ ʥʘ ʢʠʪʘʡʩʴʢʽʡ ʧʣʘʪʬʦʨʤʽ, ʪʦʤʫ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʧʦʨʘʭʫʚʘʪʠ ʜʚʽ 
ʤʽʥʽʤʘʣʴʥʽ ʚʘʨʪʦʩʪʽ ʩʠʩʪʝʤʠ. 

ʇʝʨʰʘ ʤʽʥʽʤʘʣʴʥʘ ʚʘʨʪʽʩʪʴ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʮʽʥʫ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʚ ʫʢʨʘʾʥʩʴʢʠʡ 
ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʜʦʩʪʘʚʢʠ ̔  ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ 3722 ʛʨʠʚʝʥʴ ʪʘ 55 ʢʦʧʽʡʦʢ. 

ɼʨʫʛʘ ʤʽʥʽʤʘʣʴʥʘ ʚʘʨʪʽʩʪʴ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʮʽʥʫ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʢʠʪʘʡʩʴʢʽʡ 
ʧʣʘʪʬʦʨʤʽ ʪʘ ʮʽʥʫ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʚʽʜʩʫʪʥʽ ʥʘ ʜʘʥʽʡ ʧʣʘʪʬʦʨʤʽ, ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʽʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘʭ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʜʦʩʪʘʚʢʠ ʽ ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ 1953 ʛʨʠʚʝʥʴ ʪʘ 71 ʢʦʧʽʡʦʢ. 
ɺ ʤʘʡʙʫʪʥʴʦʤʫ ʧʣʘʥʫʻʪʴʩʷ ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ ʥʘ ʤʦʚʽ ʉ ʜʣʷ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ Arduino, ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʽ ʟôʻʜʥʘʥʥʷ ʩʠʩʪʝʤʠ ʟ 
ʢʦʨʠʩʪʫʚʘʯʝʤ ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩ ʪʝʣʝʛʨʘʤ-ʙʦʪʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʄʝʪʝʦʩʪʘʥʮʠʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʄʝʪʝʦʩʪʘʥʮʠʷ ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B5%D0%BE%D1%81%D
1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F 

2. ʅʘʣʝʞʥʘ ʛʽʛʽʻʥʘ ʧʦʤʝʰʢʘʥʥʷ ï ʟʘʧʦʨʫʢʘ ʟʜʦʨʦʚôʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / 
ʃʴʚʽʚʩʴʢʘ ʤʽʩʴʢʘ ʨʘʜʘ ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://city-adm.lviv.ua/news/science-and-
health/medicine/237135-nalezhna-hihiiena-pomeshkannia-zaporuka-
zdorovia#:~:text=ʊʝʤʧʝʨʘʪʫʨʘ%20ʧʦʚʽʪʨʷ%20ʫ%20ʞʠʪʣʦʚʠʭ%20ʢʽʤʥʘʪʘʭ,ʜɹɸ%20-

%20ʟ%207.00%20ʜʦ%2023.00 
  

https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B5%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B5%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://city-adm.lviv.ua/news/science-and-health/medicine/237135-nalezhna-hihiiena-pomeshkannia-zaporuka-zdorovia#:~:text=Температура%20повітря%20у%20житлових%20кімнатах,дБА%20-%20з%207.00%20до%2023.00
https://city-adm.lviv.ua/news/science-and-health/medicine/237135-nalezhna-hihiiena-pomeshkannia-zaporuka-zdorovia#:~:text=Температура%20повітря%20у%20житлових%20кімнатах,дБА%20-%20з%207.00%20до%2023.00
https://city-adm.lviv.ua/news/science-and-health/medicine/237135-nalezhna-hihiiena-pomeshkannia-zaporuka-zdorovia#:~:text=Температура%20повітря%20у%20житлових%20кімнатах,дБА%20-%20з%207.00%20до%2023.00
https://city-adm.lviv.ua/news/science-and-health/medicine/237135-nalezhna-hihiiena-pomeshkannia-zaporuka-zdorovia#:~:text=Температура%20повітря%20у%20житлових%20кімнатах,дБА%20-%20з%207.00%20до%2023.00
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ʋɼʂ 004.42 
ɺʀʂʆʈʀʉʊɸʅʅʗ HOUDINI ɼʃʗ ʈʆɿʈʆɹʂʀ ɺɯɿʋɸʃʔʅʀʍ ɽʌɽʂʊɯɺ ɺ 

ɯɻʈɸʍ: ʇɯɼʍʆɼʀ, ʊɽʍʅɯʂʀ ʊɸ ʇɽʈɽɺɸɻʀ 

ʗʮʝʥʢʦ ɼ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

Houdini ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʝʬʝʢʪʽʚ (VFX) ʫ ʨʽʟʥʠʭ 
ʛʘʣʫʟʷʭ, ʚʢʣʶʯʘʶʯʠ ʽʛʨʦʚʫ ʽʥʜʫʩʪʨʽʶ.  ʗ ʧʨʘʮʶʶ ʟ Houdini HDA (Houdini Digital Assets) 
ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʝʬʝʢʪʽʚ ʚ ʽʛʨʘʭ, ʮʝ ʜʦʟʚʦʣʷʻ ʤʝʥʽ ʰʚʠʜʢʦ ʽ ʝʬʝʢʪʠʚʥʦ 
ʨʝʘʣʽʟʫʚʘʪʠ ʪʚʦʨʯʽ ʽʜʝʾ. ʆʩʴ ʜʝʷʢʽ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ Houdini HDA ʚ ʤʦʾʭ ʧʨʦʝʢʪʘʭ: 

¶ ʇʨʦʮʝʜʫʨʥʠʡ ʧʽʜʭʽʜ: Houdini ʚʽʜʦʤʠʡ ʩʚʦʾʤʠ ʧʨʦʮʝʜʫʨʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʷʢʽ 
ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʦʙʥʠʢʘʤ ʩʪʚʦʨʶʚʘʪʠ ʚʽʟʫʘʣʴʥʽ ʝʬʝʢʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʣʝʛʢʦ 
ʤʦʜʠʬʽʢʦʚʘʥʽ ʪʘ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʨʽʟʥʠʭ ʩʮʝʥʘʨʽʾʚ ʛʨʠ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʽʩʪʴ, 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʝʢʦʥʦʤʽʶ ʯʘʩʫ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ. 

¶ ʉʠʤʫʣʷʮʽʷ ʨʽʜʠʥ, ʜʠʤʫ ʪʘ ʚʦʛʥʶ: Houdini ʧʨʦʧʦʥʫʻ ʚʠʩʦʢʦʷʢʽʩʥʽ ʪʝʭʥʽʢʠ 
ʩʠʤʫʣʷʮʽʾ ʨʽʜʠʥ, ʜʠʤʫ ʪʘ ʚʦʛʥʶ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʚʦʨʠʪʠ ʨʝʘʣʽʩʪʠʯʥʽ ʝʬʝʢʪʠ. 

¶ ɽʬʝʢʪʠ ʨʫʡʥʫʚʘʥʥʷ: Houdini ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʩʪʚʦʨʶʚʘʪʠ ʜʝʪʘʣʽʟʦʚʘʥʽ 

ʝʬʝʢʪʠ ʨʫʡʥʫʚʘʥʥʷ, ʪʘʢʽ ʷʢ ʨʦʟʙʠʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ, ʧʘʜʽʥʥʷ ʙʫʜʽʚʝʣʴ ʘʙʦ ʚʠʙʫʭʠ, ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʪʝʭʥʽʢ, ʪʘʢʠʭ ʷʢ RBD (Rigid Body Dynamics) ʪʘ FEM (Finite 
Element Method). 

¶ ʉʠʩʪʝʤʘ ʯʘʩʪʠʥʦʢ: Houdini ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʩʢʣʘʜʥʽ ʝʬʝʢʪʠ 

ʯʘʩʪʠʥʦʢ ʜʣʷ ʨʽʟʥʠʭ ʚʽʟʫʘʣʴʥʠʭ ʝʬʝʢʪʽʚ, ʪʘʢʠʭ ʷʢ ʽʩʢʨʠ, ʜʠʤ, ʚʦʛʦʥʴ ʘʙʦ ʤʘʛʽʯʥʽ 
ʝʬʝʢʪʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʜʠʥʘʤʽʯʥʽ ʪʘ ʧʨʠʚʘʙʣʠʚʽ ʚʽʟʫʘʣʴʥʽ ʝʬʝʢʪʠ.. 

¶ ɺʽʜʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ: ɿʘ ʜʦʧʦʤʦʛʦʶ Houdini ʨʦʟʨʦʙʥʠʢʠ ʤʦʞʫʪʴ 
ʚʽʜʪʚʦʨʶʚʘʪʠ ʧʨʠʨʦʜʥʽ ʷʚʠʱʘ, ʪʘʢʽ ʷʢ ʧʦʛʦʜʘ, ʪʫʤʘʥ, ʩʥʽʛ, ʙʣʠʩʢʘʚʢʠ ʪʘ 

ʚʦʜʦʩʧʘʜʠ, ʱʦ ʜʦʜʘʶʪʴ ʛʣʠʙʠʥʠ ʪʘ ʨʝʘʣʽʟʤʫ ʜʦ ʽʛʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

¶ ʆʧʪʠʤʽʟʘʮʽʷ ʚʽʟʫʘʣʴʥʠʭ ʝʬʝʢʪʽʚ: Houdini ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʽʟʫʘʣʴʥʽ ʝʬʝʢʪʠ, 
ʟʤʝʥʰʫʶʯʠ ʚʠʤʦʛʠ ʜʦ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʙʝʟ ʟʤʝʥʰʝʥʥʷ ʷʢʦʩʪʽ. ʎʝ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʽʛʦʨ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ ʘʙʦ ʧʨʠʩʪʨʦʷʭ 
ʟ ʦʙʤʝʞʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ɯʥʪʝʛʨʘʮʽʷ ʟ ʽʛʨʦʚʠʤʠ ʜʚʠʛʫʥʘʤʠ: Houdini ʤʘʻ ʧʣʘʛʽʥʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʟ 
ʧʦʧʫʣʷʨʥʠʤʠ ʽʛʨʦʚʠʤʠ ʜʚʠʛʫʥʘʤʠ, ʪʘʢʠʤʠ ʷʢ Unity ʪʘ Unreal Engine. ʎʝ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ 

ʽʤʧʦʨʪʫ ʪʘ ʝʢʩʧʦʨʪʫ ʚʽʟʫʘʣʴʥʠʭ ʝʬʝʢʪʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ. 
ɺʟʘʛʘʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ Houdini ʚ ʽʛʨʦʚʽʡ ʨʦʟʨʦʙʮʽ ʪʽʣʴʢʠ ʥʘʙʫʚʘʻ ʧʦʧʫʣʷʨʥʦʩʪʽ. ʎʝʡ 

ʽʥʩʪʨʫʤʝʥʪ ʨʘʭʫʻʪʴʩʷ ʜʦʚʦʣʽ ʚʘʞʢʠʤ ʜʣʷ ʚʠʚʯʝʥʥʷ, ʪʦʤʫ ʜʣʷ ʥʴʦʛʦ ʱʝ ʩʪʚʦʨʝʥʦ ʤʘʣʦ 
ʢʦʥʪʝʥʪʫ ʷʢʠʡ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʚ ʽʛʨʦʚʽʡ ʨʦʟʨʦʙʮʽ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʷ ʙʫʜʫ  ʨʦʟʚʠʚʘʪʠ 

ʩʚʽʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʚʠʢʦʨʠʩʪʘʥʥʷ Houdini ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʙʣʘʩʪʷʭ ʚʽʟʫʘʣʴʥʠʭ ʝʬʝʢʪʽʚ 
ʜʣʷ ʽʛʦʨ, ʽ ʨʦʟʢʨʠʚʘʪʠ ʡʦʛʦ ʧʦʪʝʥʮʽʘʣ ʥʘ ʧʦʚʥʫ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩ 
ʨʦʟʨʦʙʢʠ ʚʽʟʫʘʣʴʥʠʭ ʝʬʝʢʪʽʚ ʪʘ ʩʪʚʦʨʠʪʠ ʙʽʣʴʰ ʜʝʪʘʣʽʟʦʚʘʥʽ, ʨʝʘʣʽʩʪʠʯʥʽ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ 
ʽʛʨʦʚʽ ʩʮʝʥʽ ʪʘ ʚʽʟʫʘʣʴʥʽ ʝʬʝʢʪʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Gamasutra - ʩʪʘʪʪʽ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ Houdini ʚ ʽʛʨʘʭ: 
https://www.gamasutra.com/search/index.php?search_text=houdini 

2. 80 Level - ʧʫʙʣʽʢʘʮʽʾ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ Houdini ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʽʟʫʘʣʴʥʠʭ 

ʝʬʝʢʪʽʚ ʪʘ ʽʛʨʦʚʠʭ ʘʢʪʠʚʽʚ: https://80.lv/articles/?q=houdini 
3. Houdini Foundations - ʙʝʟʢʦʰʪʦʚʥʠʡ ʧʦʩʽʙʥʠʢ ʚʽʜ SideFX ʧʨʦ ʦʩʥʦʚʠ 

Houdini: https://www.sidefx.com/learn/collections/houdini-foundations/ 

  

https://www.gamasutra.com/search/index.php?search_text=houdini
https://80.lv/articles/?q=houdini
https://www.sidefx.com/learn/collections/houdini-foundations/


 
 

   

125 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.89 
ɯʅʌʆʈʄɸʎɯʁʅʆ ʋʇʈɸɺʃʗʖʏɸ ʉʀʉʊɽʄɸ ʆʉɺɯʊʅɯʍ ʂʋʈʉɯɺ 

ɼʘʨʽʡʯʫʢ ʖʨʽʡ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʪʘ 

ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʟʦʢʨʝʤʘ, ʩʬʝʨʠ ʦʩʚʽʪʠ.  
ʉʫʯʘʩʥʘ ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ ʧʝʨʝʙʫʚʘʻ ʫ ʩʪʘʜʽʾ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʚʦʥʘ 

ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʚʩʝʙʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ, ʛʦʪʫʻ ʜʦ ʞʠʪʪʷ ʚ ʚʽʜʢʨʠʪʦʤʫ 
ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʟʘʙʝʟʧʝʯʫʻ ʥʘʚʯʘʥʥʷ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ, ʬʦʨʤʫʻ ʪʦʣʝʨʘʥʪʥʠʡ 

ʩʚʽʪʦʛʣʷʜ.ɺ ʛʣʦʙʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʠʭ, 
ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʨʦʟʨʦʙʦʢ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ. ɺʽʜʢʨʠʪʘ ʦʩʚʽʪʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ 
ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʜʦʩʪʫʧʫ ʜʦ ʦʩʚʽʪʠ ʪʘ ʫ ʧʦʜʦʣʘʥʥʽ ʪʨʫʜʥʦʱʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʟʘʚʜʷʢʠ 
ʧʦʩʪʽʡʥʦ ʤʽʥʣʠʚʠʤʠ ʦʙʩʪʘʚʠʥʘʤʠ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ.[1] 

ʉʪʚʦʨʝʥʥʷ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ - ʮʝ ʚʝʣʠʢʠʡ ʧʨʦʝʢʪ, ʷʢʠʡ ʚʠʤʘʛʘʻ ʙʘʛʘʪʦ ʯʘʩʫ ʪʘ ʟʫʩʠʣʴ. 
ʆʩʥʦʚʥʦʶ ʽʜʝʻʶ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʪʘʢʠʭ ʢʫʨʩʽʚ ʻ ʥʘʜʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʦʞʣʠʚʦʩʪʽ 
ʦʪʨʠʤʘʪʠ ʷʢʽʩʥʫ ʦʩʚʽʪʫ ʚ ʟʨʫʯʥʠʡ ʜʣʷ ʥʠʭ ʯʘʩ ʪʘ ʤʽʩʮʝ. 

ʆʩʥʦʚʥʽ ʽʜʝʾ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ: 

1.ʇʨʘʢʪʠʯʥʠʡ ʧʽʜʭʽʜ ʆʥʣʘʡʥ-ʢʫʨʩʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʨʘʢʪʠʯʥʫ 
ʧʽʜʛʦʪʦʚʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʧʝʚʥʦʾ ʧʨʦʬʝʩʽʾ ʘʙʦ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʾʭ ʧʨʦʬʝʩʽʡʥʠʭ 
ʥʘʚʠʯʦʢ. ʊʘʢʽ ʢʫʨʩʠ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʨʽʟʥʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦʝʢʪʥʫ ʨʦʙʦʪʫ, 
ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʜʝʤʦʥʩʪʨʘʮʽʶ ʥʘʚʠʯʦʢ. 

2.ʄʫʣʴʪʠʤʝʜʽʘ-ʝʣʝʤʝʥʪʠ ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʫʣʴʪʠʤʝʜʽʘ-ʝʣʝʤʝʥʪʽʚ, 
ʪʘʢʠʭ ʷʢ ʚʽʜʝʦʫʨʦʢʠ, ʘʫʜʽʦʢʫʨʩʠ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʽʛʨʠ, ʤʦʞʝ ʟʨʦʙʠʪʠ ʥʘʚʯʘʥʥʷ 
ʙʽʣʴʰ ʟʘʭʦʧʣʠʚʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ. 

3.ʆʩʦʙʠʩʪʽʩʥʠʡ ʧʽʜʭʽʜ ʂʦʞʝʥ ʫʯʝʥʴ ʤʘʻ ʩʚʽʡ ʫʥʽʢʘʣʴʥʠʡ ʩʧʦʩʽʙ ʥʘʚʯʘʥʥʷ, ʪʦʤʫ 

ʚʘʞʣʠʚʦ ʩʪʚʦʨʶʚʘʪʠ ʢʫʨʩʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʘʚʯʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʦʾʭ 
ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ ʪʘ ʪʝʤʧʫ. ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ 
ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. 

4.ʅʘʷʚʥʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ɺʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʽʜʪʨʠʤʢʦʶ ʪʘ 

ʤʦʞʣʠʚʽʩʪʶ ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ 
ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʬʦʨʫʤʠ, ʜʠʩʢʫʩʽʡʥʽ ʛʨʫʧʠ, ʥʘʜʘʚʘʪʠ ʧʽʜʪʨʠʤʢʫ ʯʝʨʝʟ ʯʘʪ ʘʙʦ 
ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ. 

5.ɸʜʘʧʪʠʚʥʝ ʥʘʚʯʘʥʥʷ: ɸʜʘʧʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ʦʟʥʘʯʘʻ, ʱʦ ʥʘʚʯʘʣʴʥʠʡ ʢʫʨʩ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʽʜʧʦʚʽʜʝʡ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʟʘʚʜʘʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ 
ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʽʰʫ ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʫ ʥʘʚʯʘʥʥʷ. 

ɹʘʟʘ ʜʘʥʠʭ. ɹʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ SQLite ð ʮʝ ʩʠʩʪʝʤʘ ʙʘʟ ʜʘʥʠʭ, ʥʘʧʠʩʘʥʘ ʤʦʚʦʶ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ C. ʎʝ ʥʝ ʦʢʨʝʤʘ ʧʨʦʛʨʘʤʘ; ʩʢʦʨʽʰʝ ʮʝ ʙʽʙʣʽʦʪʝʢʘ, ʷʢʫ ʨʦʟʨʦʙʥʠʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʙʫʜʦʚʫʶʪʴ ʫ ʩʚʦʾ ʧʨʦʛʨʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʥ ʥʘʣʝʞʠʪʴ ʜʦ 
ʩʽʤʝʡʩʪʚʘ ʚʙʫʜʦʚʘʥʠʭ ʙʘʟ ʜʘʥʠʭ. ʎʝ ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʤʝʭʘʥʽʟʤ ʙʘʟ ʜʘʥʠʭ, ʦʩʢʽʣʴʢʠ ʚʽʥ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʽʣʴʢʦʤʘ ʥʘʡʢʨʘʱʠʤʠ ʚʝʙ-ʙʨʘʫʟʝʨʘʤʠ, ʦʧʝʨʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, 
ʤʦʙʽʣʴʥʠʤʠ ʪʝʣʝʬʦʥʘʤʠ ʪʘ ʽʥʰʠʤʠ ʚʙʫʜʦʚʘʥʠʤʠ ʩʠʩʪʝʤʘʤʠ.[2] 

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʙʘʟʠ ʜʘʥʠʭ , ʷʢʘ ʤʽʩʪʠʪʴ 6 ʧʦʚôʷʟʘʥʠʭ ʤʽʞ 
ʩʦʙʦʶ ʪʘʙʣʠʮʴ. ʊʘʙʣʠʮʷ çUserè ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʚʢʣʶʯʘʶʯʠ ʾʭ 
ʫʥʽʢʘʣʴʥʠʡ ʢʦʜ (user id) ʪʘ ʽʤôʷ (user_name),ʪʘʢʦʞ ʪʘʤ ʤʽʩʪʠʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʦ 
ʢʦʨʠʩʪʫʚʘʯʫ . ʊʘʙʣʠʮʷ çUserGroupè ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʛʨʫʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʩʘʤʝ 

ʫʥʽʢʘʣʴʥʠʡ ʢʦʜ (ID_user_code), ʥʘʟʚʫ (croup_name), ʘ ʪʘʢʦʞ ʢʦʜ ʢʦʨʠʩʪʫʚʘʯʘ ʷʢ 
ʟʦʚʥʽʰʥʽʡ ʢʣʶʯ. ʊʘʙʣʠʮʷ çCourseè ʤʽʩʪʠʪʴ ʪʨʠ ʟʦʚʥʽʰʥʽʭ ʢʣʶʯʘ ʜʣʷ ʟʚ'ʷʟʢʫ ʟ ʪʘʙʣʠʮʷʤʠ 
çUserè, çTestè, çLectionè,ʪʘʢʦʞ ʩʚʽʡ ʫʥʽʢʘʣʴʥʠʡ ʢʦʜ çID_courseè ʪʘ ʥʘʟʚʫ.  ʊʘʙʣʠʮʷ 
çLectionè ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʘ ʩʘʤʝ ʫʥʽʢʘʣʴʥʠʡ ʢʦʜ 

(ID_lection),  ʽʤ'ʷ (lection_name), ʪʘ ʤʘʪʝʨʽʘʣ (lection_text),ʪʘ ʟʦʚʥʽʰʥʽʡ ʢʣʶʯ ʽʟ ʢʦʜʦʤ 
ʢʫʨʩʫ. ʊʘʙʣʠʮʷ "test" ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝʩʪʠ  ʫʥʽʢʘʣʴʥʠʡ ʢʦʜ (ID_test), ʥʘʟʚʫ 
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(test_name) ʧʠʪʘʥʥʷ (test_text) ʪʘ ʚʽʜʧʦʚʽʜʽ (test_answers). ʊʘʙʣʠʮʷ çTestAnswersè ʤʽʩʪʠʪʴ 
ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʘʧʠʩʘʥʽ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʝʩʪʠ , ʢʦʞʝʥ ʥʘʧʠʩʘʥʡ ʪʝʩʪ ʤʘʻ ʫʥʽʢʘʣʴʥʠʡ ʢʦʜ 
(ID_test_ansver),ʚʽʜʧʦʚʽʜʽ ʢʦʨʠʩʪʫʚʘʯʘ (ansver), ʪʘ ʜʚʘ ʟʦʚʥʽʰʥʽ ʢʣʶʯʽ (ID_test) ʪʘ 
(ID_user), ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʷʢʠʡ ʮʝ ʪʝʩʪ ʪʘ  ʷʢʠʡ ʢʦʨʠʩʪʫʚʘʯ ʥʘʧʠʩʘʚ  

 
ʈʠʩ.1 ʉʪʨʫʢʪʫʨʘ ʙʘʟʠ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ 

ʇʨʠʢʣʘʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɹʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ PyCharm: IDE[3]. 
ʅʘ ʨʠʩʫʥʢʫ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʨʤʘ ʟ ʧʦʚʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʤʝʨʝʞʽ ,ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʛʨʫʧ , ʢʦʨʠʩʪʫʚʘʯʽʚ , ʪʝʩʪʽʚ , ʣʝʢʮʽʡ , ʪʘ ʧʝʨʝʛʣʷʜ 

ʥʘʧʠʩʘʥʠʭ ʪʝʩʪʽʚ ʫ ʚʢʣʘʜʢʽ ʚʽʜʧʦʚʽʜʽ ʜʣʷ ʤʦʞʣʠʚʦʛʦ ʨʝʜʘʛʫʚʘʥʥʷ. 

 
ʈʠʩ.2 ʌʦʨʤʘ çɸʜʤʽʥʽʩʪʨʘʪʦʨʘè ʟ ʧʦʚʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʢʫʨʩʠ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʄɽʊʆɼʀʂɸ ʉʊɺʆʈɽʅʅʗ MOOC [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://openedu.kubg.edu.ua/journal/index.php/openedu/article/view/121ʤ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 
20.03.2023)  

2. sqlite3 ð DB-API 2.0 interface for SQLite (SSMS) [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ: https://docs.python.org/3/library/sqlite3.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 27.03.2023) 

3.PyCharm:IDE [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://www.jetbrains.com/pycharm/guide/tips/quick-docs/(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 12.04.2023) 
  

https://openedu.kubg.edu.ua/journal/index.php/openedu/article/view/121м
https://docs.python.org/3/library/sqlite3.html
https://www.jetbrains.com/pycharm/guide/tips/quick-docs/
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ʋɼʂ 004.891.43 
ɸʃɻʆʈʀʊʄɯʏʅɽ ʇʈɽɼʉʊɸɺʃɽʅʅʗ ʉʀʉʊɽʄʀ ɺɯɿʋɸʃʔʅʆɰ 

ɻʆʃʆɺʆʃʆʄʂʀ ʋ UE5. 

ʆʣʴʯʝʜʘʻʚʩʴʢʠʡ ɼ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʘʟʘʨʝʥʢʦ ɺ.ɸ. 

ɺʽʜʝʦʽʛʨʠ ʩʪʘʣʠ ʧʦʧʫʣʷʨʥʦʶ ʬʦʨʤʦʶ ʨʦʟʚʘʛ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ. ɺʽʜʝʦʛʨʘ ï ʮʝ 
ʝʣʝʢʪʨʦʥʥʘ ʛʨʘ, ʚ ʽʛʨʦʚʦʤʫ ʧʨʦʮʝʩʽ ʷʢʦʾ ʛʨʘʚʝʮʴ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ, 
ʱʦʙ ʦʪʨʠʤʘʪʠ ʟʚʦʨʦʪʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟ ʚʽʜʝʦʧʨʠʩʪʨʦʶ, ʷʢʠʤ ʤʦʞʝ ʙʫʪʠ ʧʝʨʩʦʥʘʣʴʥʠʡ 
ʢʦʤʧôʶʪʝʨ, ʽʛʨʦʚʘ ʢʦʥʩʦʣʴ ʯʠ ʥʘʚʽʪʴ ʩʤʘʨʪʬʦʥ. 

ʗʢ ʽ ʙʫʜʴ-ʷʢʘ ʽʥʰʘ ʢʫʣʴʪʫʨʥʘ ʽʥʜʫʩʪʨʽʷ, ʚʽʜʝʦʽʛʨʠ ʤʘʶʪʴ ʚʝʣʠʯʝʟʥʠʡ ʨʠʥʦʢ, ʧʦʚʥʠʡ 
ʚʠʜʘʚʮʽʚ ʪʘ ʨʦʟʨʦʙʥʠʢʽʚ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʚʠʩʦʢʦʙʶʜʞʝʪʥʽ ʧʨʦʜʫʢʪʠ, ʱʦ ʢʦʞʥʦʛʦ ʨʦʢʫ 
ʧʨʦʜʘʶʪʴʩʷ ʤʽʣʴʡʦʥʘʤʠ. ɿʘ 2016 ʨʽʢ ʽʥʪʝʨʘʢʪʠʚʥʽ ʨʦʟʚʘʛʠ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʽʛʨʠ ʪʘ 
ʙʽʣʴʰʽʩʪʴ ʤʝʜʽʘ ʥʘʚʢʦʣʦ ʥʠʭ, ʧʨʠʥʝʩʣʠ ʙʽʣʴʰʝ 100 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ, ʘ ʚ 2023 ʨʦʮʽ ʜʦʭʽʜ 

ʽʛʨʦʚʦʾ ʽʥʜʫʩʪʨʽʾ ʤʦʞʝ ʧʝʨʝʚʠʱʠʪʠ 200 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ.  
ɿ ʧʦʷʚʦʶ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʣʘʪʬʦʨʤ ʚʽʜʝʦʽʛʨʠ ʩʪʘʣʠ ʥʘʙʘʛʘʪʦ ʜʦʩʪʫʧʥʽʰʠʤʠ ʜʣʷ 

ʰʠʨʰʦʛʦ ʢʦʣʘ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺʦʥʠ ʧʨʦʧʦʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʞʘʥʨʠ, ʚʽʜ ʰʫʪʝʨʽʚ ʜʦ 
ʨʦʣʴʦʚʠʭ ʽʛʦʨ, ʷʢʽ ʧʨʠʚʘʙʣʶʶʪʴ ʨʽʟʥʫ ʘʫʜʠʪʦʨʽʶ. ɿʛʽʜʥʦ ʦʧʠʪʫʚʘʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʉʐɸ 

Entertainment Software Association 2015 ʨʦʢʫ, ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤʠ ʞʘʥʨʘʤʠ ʥʘ ʛʨʘʣʴʥʠʭ 
ʢʦʥʩʦʣʷʭ ʙʫʣʠ ʝʢʰʥ (28,2 %), ʰʫʪʝʨ (21,7 %), ʩʧʦʨʪʠʚʥʽ ʚʽʜʝʦʽʛʨʠ (13,3 %), ʨʦʣʴʦʚʽ 
ʚʽʜʝʦʽʛʨʠ (9,5 %), ʬʘʡʪʠʥʛ (6 %), ʧʝʨʝʛʦʥʠ (5,2 %) ʪʘ ʩʪʨʘʪʝʛʽʾ (4,1 %)[1]. ɼʣʷ ʇʂ ʮʝ ʙʫʣʠ: 
ʩʪʨʘʪʝʛʽʾ (37,7 %), ʢʘʟʫʘʣʴʥʽ (24,8 %) ʪʘ ʨʦʣʴʦʚʽ (20,2 %). 

ʉʝʨʝʜ ʘʥʘʣʦʛʽʚ ʚʘʨʪʦ ʨʦʟʛʣʷʥʫʪʠ Manifold Garden - ʮʝ ʜʦʩʣʽʜʥʠʮʴʢʘ ʛʨʘ ʚʽʜ ʧʝʨʰʦʾ 
ʦʩʦʙʠ ʫ ʷʢʽʡ ʛʨʘʚʮʽ ʜʦʩʣʽʜʞʫʶʪʴ ʩʚʽʪ, ʩʭʦʞʠʡ ʥʘ ʩʚʽʪ ɽʰʝʨʘ, ʥʘʧʦʚʥʝʥʠʡ ʛʦʣʦʚʦʣʦʤʢʘʤʠ, 
ʱʦ ʢʠʜʘʶʪʴ ʚʠʢʣʠʢ ʛʨʘʚʽʪʘʮʽʾ[2]. ɻʨʘʚʮʽ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʚʦʶ ʢʤʽʪʣʠʚʽʩʪʴ, 
ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʱʦʙ ʤʘʥʽʧʫʣʶʚʘʪʠ ʩʚʦʾʤ ʦʪʦʯʝʥʥʷʤ ʽ 

ʧʨʦʩʫʚʘʪʠʩʷ ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ. 
ʄʝʪʦʶ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʚʽʟʫʘʣʴʥʦʾ ʛʦʣʦʚʦʣʦʤʢʠ ʥʘ ʙʘʟʽ 

ʽʛʨʦʚʦʛʦ ʨʫʰʽʷ Unreal Engine 5, ʘ ʪʘʢʦʞ ʦʧʠʩ ʤʝʭʘʥʽʢʠ ʧʦʨʪʘʣʽʚ ʪʘ ʢʨʦʢʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ 
ʾʾ ʨʝʘʣʽʟʘʮʽʾ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ 

ʤʝʭʘʥʽʢʠ ʧʦʨʪʘʣʽʚ. 
ɼʣʷ ʨʦʟʨʦʙʢʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʽʛʨʦʚʠʡ ʨʫʰʽʡ Unreal Engine 

5, ʯʝʨʝʟ ʧʦʪʫʞʥʫ ʩʠʩʪʝʤʫ ʨʝʥʜʝʨʠʥʛʫ Nanite, ʷʢʘ ʜʦʟʚʦʣʷʻ ʨʝʥʜʝʨʠʪʠ ʤʽʣʴʡʦʥʠ ʧʦʣʽʛʦʥʽʚ 
ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʙʝʟ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʊʘʢʦʞ ʯʝʨʝʟ ʙʽʣʴʰ ʛʥʫʯʢʫ 

ʘʨʭʽʪʝʢʪʫʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ 
ʽʥʩʪʨʫʤʝʥʪʠ ʨʦʟʨʦʙʢʠ. 

ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ï ʉ++ ʫ ʟʚôʷʟʮʽ 
ʽʟ Blueprints ï ʚʽʟʫʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʠʭ ʢʦʜʽʚ ʚ Unreal Engine. 

ʈʦʟʛʣʷʥʝʤʦ ʤʝʭʘʥʽʢʫ ʧʦʨʪʘʣʽʚ, ʧʨʠʥʮʠʧ ʾʭ ʨʦʙʦʪʠ ʪʘ ʥʶʘʥʩʠ ʧʨʠ ʾʭ ʩʪʚʦʨʝʥʽ. 
ʇʦʨʪʘʣʠ ï ʮʝ ʽʛʨʦʚʠʡ ʤʝʭʘʥʽʟʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʛʨʘʚʮʷʤ ʧʝʨʝʤʽʱʘʪʠʩʷ ʟ ʦʜʥʽʻʾ ʦʙʣʘʩʪʽ ʛʨʠ 
ʜʦ ʽʥʰʦʾ, ʥʘʚʽʪʴ ʷʢʱʦ ʮʽ ʦʙʣʘʩʪʽ ʬʽʟʠʯʥʦ ʚʽʜʜʘʣʝʥʽ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʧʨʦʮʝʩ 
ʧʝʨʝʤʽʱʝʥʥʷ ʟʨʦʙʠʪʠ ʙʝʟʰʦʚʥʠʤ ʱʦʙ ʛʨʘʚʝʮʴ ʙʫʜʫʯʠ ʚ, ʥʘʧʨʠʢʣʘʜ ʢʽʤʥʘʪʽ ˉ1, ʤʘʚ 

ʟʤʦʛʫ ʙʘʯʠʪʠ ʢʽʤʥʘʪʫ ˉ2. ʇʝʨʰʝ ʱʦ ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ, ʮʝ ʨʦʟʪʘʰʫʚʘʪʠ ʢʘʤʝʨʠ ʥʘ ʢʦʞʝʥ 
ʟ ʧʦʨʪʘʣʽʚ ʜʣʷ ʪʨʘʥʩʣʶʚʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʤʽʞ ʧʦʨʪʘʣʘʤʠ(ʟʦʙʨʘʞʝʥʥʷ ʢʽʤʥʘʪʠ ˉ2 
ʪʨʘʥʩʣʶʻʪʴʩʷ ʥʘ ʧʦʨʪʘʣ ʚ ʢʽʤʥʘʪʽ ˉ1 ʪʘ ʥʘʚʧʘʢʠ). 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ ʪʘʢ, ʱʦʙ ʟʦʙʨʘʞʝʥʥʷ ʟʤʽʥʶʚʘʣʦʩʴ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʫʪʘ ʪʘ ʜʠʩʪʘʥʮʽʾ, ʧʽʜ ʷʢʠʤ ʛʨʘʚʝʮʴ ʜʠʚʠʪʴʩʷ ʥʘ ʧʦʨʪʘʣ, ʜʣʷ ʮʴʦʛʦ ʤʠ 
ʙʫʜʝʤʦ ʟʤʽʥʶʚʘʪʠ ʢʫʪ ʪʘ ʜʠʩʪʘʥʮʽʶ ʢʘʤʝʨʠ ʚʽʜ ʧʨʦʪʠʣʝʞʥʦʛʦ ʧʦʨʪʘʣʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʫʪʫ 
ʟʦʨʫ ʛʨʘʚʮʷ. 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʢʨʦʢʽʚ ʤʠ ʤʦʞʝʤʦ ʩʪʠʢʥʫʪʠʩʴ ʟ ʧʨʦʙʣʝʤʦʶ, ʢʦʣʠ ʦʙôʻʢʪʠ ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʟʘʜʫ ʧʨʦʪʠʣʝʞʥʦʛʦ ʧʦʨʪʘʣʫ, ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʪʝʢʩʪʫʨʽ ʧʝʨʰʦʛʦ 
ʧʦʨʪʘʣʫ, ʯʦʛʦ ʥʝ ʤʘʻ ʙʫʪʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ Clip Plane ï 
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʮʝ ʦʧʮʽʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʽʜʩʽʢʪʠ ʯʘʩʪʠʥʫ 3d- ʧʨʦʩʪʦʨʫ, ʱʦ ʧʝʨʝʪʠʥʘʻ ʧʣʦʱʠʥʫ ʦʙʨʽʟʢʠ[3]. 
ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʟʤʫʩʠʤʦ ʢʘʤʝʨʫ ʚʽʜʦʙʨʘʞʘʪʠ ʣʠʰʝ ʪʦʡ ʧʨʦʩʪʽʨ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʣʠʰʝ 
ʧʝʨʝʜ ʧʨʦʪʠʣʝʞʥʠʤ ʧʦʨʪʘʣʦʤ. 

ʇʝʨʝʡʜʝʤʦ ʜʦ ʦʩʪʘʥʥʴʦʛʦ ʢʨʦʢʫ, ʜʝ ʛʨʘʚʮʷ ʧʦʪʨʽʙʥʦ ʧʝʨʝʤʽʩʪʠʪʠ ʚʽʜ ʧʝʨʰʦʛʦ 

ʧʦʨʪʘʣʫ ʜʦ ʜʨʫʛʦʛʦ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʩʢʨʠʧʪ, ʷʢʠʡ ʙʫʜʝ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ 
ʢʦʣʽʟʽʶ ʛʨʘʚʮʷ ʟ ʧʦʨʪʘʣʦʤ. ʇʨʠ ʟʽʪʢʥʝʥʥʽ ʟ ʧʦʨʪʘʣʦʤ ʩʢʨʠʧʪ ʧʦʚʠʥʝʥ ʧʝʨʝʩʣʘʪʠ ʛʨʘʚʮʷ 
ʜʦ ʧʨʦʪʠʣʝʞʥʦʛʦ ʧʦʨʪʘʣʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʫʥʢʮʽʾ SetActorLocation ʪʘ SetActorRotation, 
ʱʦʙ ʟʤʽʥʠʪʠ ʧʦʟʠʮʽʶ ʪʘ ʦʙʝʨʪʘʥʥʷ ʛʨʘʚʮʷ.  

ɺ ʩʢʨʠʧʪʽ ʧʦʪʨʽʙʥʦ ʟʘʜʘʪʠ ʟʤʽʥʫ, ʷʢʘ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠʤʝ, ʯʠ ʟʥʘʭʦʜʠʪʴʩʷ ʛʨʘʚʝʮʴ ʫ 
ʪʝʣʝʧʦʨʪʘʮʽʾ, ʷʢʱʦ ʛʨʘʚʝʮʴ ʪʝʣʝʧʦʨʪʫʚʘʚʩʷ, ʟʤʽʥʶʻʤʦ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʜʣʷ ʪʦʛʦ, ʱʦʙ 
ʟʘʧʦʙʽʛʪʠ ʟʘʮʠʢʣʶʚʘʥʥʶ, ʢʦʣʠ ʛʨʘʚʝʮʴ ʪʝʣʝʧʦʨʪʫʚʘʚʩʷ ʚʽʜ ʦʜʥʦʛʦ ʧʦʨʪʘʣʫ ʜʦ ʜʨʫʛʦʛʦ, 
ʧʽʩʣʷ ʯʦʛʦ ʦʜʨʘʟʫ ʟʥʦʚʫ ʩʧʨʘʮʶʚʘʚ ʩʢʨʠʧʪ (ʪʘʢ ʷʢ ʫ ʛʨʘʚʮʷ ʚʩʝ ʱʝ ʧʨʠʩʫʪʥʷ ʢʦʣʽʟʽʷ ʟ 

ʧʦʨʪʘʣʦʤ), ʯʝʨʝʟ ʱʦ ʡʦʛʦ ʪʝʣʝʧʦʨʪʫʻ ʥʘʟʘʜ ʽ ʪʜ. 
ɺ ʧʽʜʩʫʤʢʫ ʨʦʟʛʣʷʥʫʪʦ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ Unreal Engine 5 ʜʣʷ ʩʠʩʪʝʤʠ 

ʚʽʟʫʘʣʴʥʦʾ ʛʦʣʦʚʦʣʦʤʢʠ, ʪʘ ʥʘʚʝʜʝʥʽ ʝʪʘʧʠ ʩʪʚʦʨʝʥʥʷ ʤʝʭʘʥʽʢʠ ʧʦʨʪʘʣʽʚ, ʘ ʪʘʢʦʞ 
ʧʨʦʙʣʝʤʠ ʟ ʷʢʠʤʠ ʤʠ ʤʦʞʝʤʦ ʩʪʠʢʥʫʪʠʩʴ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʪʘ ʾʭ ʨʽʰʝʥʥʷ. 

ʅʘʩʪʫʧʥʠʤʠ ʢʨʦʢʘʤʠ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʚʽʟʫʘʣʴʥʦʾ ʛʦʣʦʚʦʣʦʤʢʠ ʙʫʜʝ ʨʦʟʨʦʙʢʘ 
ʩʠʩʪʝʤʠ ʧʘʟʣʽʚ, ʟ ʷʢʦʶ ʛʨʘʚʝʮʴ ʙʫʜʝ ʚʟʘʻʤʦʜʽʷʪʠ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʛʨʠ. ʎʷ 
ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʪʠʤʝ ʩʦʙʦʶ ʧʘʥʝʣʴ ʽʟ ʣʘʙʽʨʠʥʪʦʤ, ʜʝ ʛʨʘʚʝʮʴ ʧʦʚʠʥʝʥ ʙʫʜʝ ʧʨʦʚʝʩʪʠ 
ʣʽʥʽʶ ʚʽʜ ʧʦʯʘʪʢʫ ʜʦ ʢʽʥʮʷ, ʱʦʙ ʚʚʘʞʘʪʠ ʧʘʟʣ ʚʠʢʦʥʘʥʠʤ ʽ ʧʝʨʝʡʪʠ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʨʽʚʥʷ. 

ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʤʝʭʘʥʽʢʠ ʩʪʚʦʨʶʚʘʪʠʤʫʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʨʽʚʥʽ ʟ ʤʽʥʽʤʘʣʴʥʦʶ 
ʜʝʪʘʣʽʟʘʮʽʻʶ (ʙʣʦʢʘʫʪ). ʂʨʽʤ ʪʦʛʦ, ʫ ʩʠʩʪʝʤʽ ʤʘʻ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ 
ʪʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʛʨʝʩʫ ʛʨʘʚʮʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Entertainment Software Association [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʚʝʙ-ʩʝʨʚʽʩ ï 
ʨʝʞʠʤ ʜʦʩʪʫʧʫ https://sociologyofvideogames.com/2015/04/25/esa-2015-essential-facts-
about-the-computer-video-game-industry/ (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 18.04.2023) 

2. Manifold Garden [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʚʝʙ-ʩʝʨʚʽʩ ï ʨʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://manifold.garden/ (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 18.04.2023) 
3. SceneCaptureComponent2D [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʚʝʙ-ʩʝʨʚʽʩ ï ʨʝʞʠʤ 

ʜʦʩʪʫʧʫ https://docs.unrealengine.com/5.1/en-
US/PythonAPI/class/SceneCaptureComponent2D.html (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 18.04.2023) 
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004 
ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʇʃɸʊʌʆʈʄʀ ʉʊɺʆʈɽʅʅʗ ɺɽɹ ʉɸʁʊʋ 

ɼʃʗ ʂʆʄɽʈʎɯʁʅʆɰ ɼɯʗʃʔʅʆʉʊɯ  

ʉʪʨʠʭʘʨʩʴʢʠʡ ɺ.ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʠʨʠʯʝʥʢʦ ɺ.ɺ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʉʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ CMS (Content Management System) ʜʣʷ ʽʥʪʝʨʥʝʪ-
ʤʘʛʘʟʠʥʫ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʚ ʩʫʯʘʩʥʦʤʫ ʙʽʟʥʝʩʽ. CMS ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ 
ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʽʛʘʥʥʷ, ʦʙʨʦʙʢʫ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ 
ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʦʚʘʨʠ, ʟʘʤʦʚʣʝʥʥʷ, ʦʧʣʘʪʫ ʪʘ ʜʦʩʪʘʚʢʫ. 

ʅʘʡʙʽʣʴʰʽ ʚʠʢʣʠʢʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʚʣʘʩʥʠʢʽʚ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽʚ, ʧʦʚ'ʷʟʘʥʽ ʟ 
ʚʠʙʦʨʦʤ ʧʽʜʭʦʜʷʱʦʾ CMS. ɹʘʛʘʪʦ ʟ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ ʤʘʶʪʴ ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ 
ʥʠʟʴʢʫ ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ, ʱʦ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʨʝʧʫʪʘʮʽʶ ʪʘ ʧʨʠʙʫʪʦʢ ʢʦʤʧʘʥʽʾ. 
ɹʣ̔ʴʰʽʩʪʴ ʟ ʥʠʭ ʪʘʢʦʞ ʥʝʜʦʩʪʘʪʥʴʦ ʛʥʫʯʢʽ, ʱʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʢʦʥʢʨʝʪʥʦʛʦ 

ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ. 
ʉʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ CMS ʜʦʟʚʦʣʷʻ ʚʣʘʩʥʠʢʘʤ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽʚ ʚʠʨʽʰʠʪʠ ʮʽ 

ʧʨʦʙʣʝʤʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʛʥʫʯʢʠʡ ʪʘ ʝʬʝʢʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʙʦʪʠ ʟ ʢʣʽʻʥʪʘʤʠ. 
ɺʣʘʩʥʘ CMS ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʨʦʟʨʦʙʢʦʶ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ 

ʩʫʤʽʩʥʽʩʪʴ ʪʘ ʨʦʟʰʠʨʶʚʘʥʽʩʪʴ ʩʠʩʪʝʤʠ. 
ʆʢʨʽʤ ʮʴʦʛʦ, ʚʣʘʩʥʘ CMS ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʟʘʭʠʩʪʫ ʚʽʜ ʰʘʭʨʘʡʩʪʚʘ. 

ɯʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʠ ʤʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʘʤʦʚʣʝʥʴ ʪʘ ʦʧʣʘʪ, ʪʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʥʘʜʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʚʽʜ ʰʘʭʨʘʡʩʪʚʘ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ. 

ʇʝʨʝʚʘʛʠ. ʉʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ CMS (Content Management System) ʜʣʷ ʽʥʪʝʨʥʝʪ-
ʤʘʛʘʟʠʥʫ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʥʠʟʢʫ ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʫʧʨʘʚʣʽʥʥʷʤ ʽʥʪʝʨʥʝʪ-
ʤʘʛʘʟʠʥʦʤ. ʆʩʴ ʢʽʣʴʢʘ ʟ ʥʠʭ: 

1. ɻʥʫʯʢʽʩʪʴ ʪʘ ʨʦʟʰʠʨʶʚʘʥʽʩʪʴ: ʆʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʽʩʥʫʶʯʠʭ CMS ʜʣʷ 

ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽʚ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʜʦʩʪʘʪʥʴʦ ʛʥʫʯʢʠʤʠ 
ʜʣʷ ʧʝʚʥʠʭ ʙʽʟʥʝʩ-ʧʦʪʨʝʙ. ɺʣʘʩʥʘ CMS ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ ʰʣʷʭʦʤ 
ʨʦʟʨʦʙʢʠ ʫʥʽʢʘʣʴʥʠʭ ʬʫʥʢʮʽʡ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

2. ʐʚʠʜʢʽʩʪʴ: ɯʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʰʚʠʜʢʠʤʠ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ 

ʢʣʽʻʥʪʽʚ ʦʯʽʢʫʶʪʴ ʰʚʠʜʢʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʪʦʨʽʥʦʢ ʪʘ ʰʚʠʜʢʦʛʦ ʦʬʦʨʤʣʝʥʥʷ 
ʟʘʤʦʚʣʝʥʥʷ. ʉʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ CMS ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʠ ʧʦʚʽʣʴʥʦʾ 
ʨʦʙʦʪʠ, ʦʩʢʽʣʴʢʠ ʨʦʟʨʦʙʥʠʢʠ ʤʦʞʫʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʘ ʥʘʣʘʰʪʫʚʘʪʠ ʩʠʩʪʝʤʫ ʜʣʷ 
ʤʘʢʩʠʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ. 

3. ɹʝʟʧʝʢʘ: ɯʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʠ ʟʙʝʨʽʛʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢʦʾ ʷʢ ʦʩʦʙʠʩʪʽ ʜʘʥʽ ʢʣʽʻʥʪʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʨʝʜʠʪʥʽ ʢʘʨʪʢʠ. 
ɺʣʘʩʥʘ CMS ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʟʘʭʠʩʪʫ ʮʠʭ ʜʘʥʠʭ, ʦʩʢʽʣʴʢʠ 
ʨʦʟʨʦʙʥʠʢʠ ʤʦʞʫʪʴ ʥʘʣʘʰʪʫʚʘʪʠ ʩʠʩʪʝʤʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʡʚʠʱʠʭ ʩʪʘʥʜʘʨʪʽʚ 

ʙʝʟʧʝʢʠ. 
4. ʂʦʥʪʨʦʣʴ ʥʘʜ ʧʨʦʮʝʩʦʤ ʨʦʟʨʦʙʢʠ: ʉʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ CMS ʜʦʟʚʦʣʷʻ ʚʣʘʩʥʠʢʘʤ 
ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽʚ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʪʘ ʟʤʽʥʶʚʘʪʠ 
ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʙʽʟʥʝʩʫ. 

ɼʽʘʛʨʘʤʘ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʠʞʯʝ ʚʽʜʦʙʨʘʞʘʻ ʯʘʩʪʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ 
CMS ʟ ʧʦʤʽʞ ʤʽʣʴʡʦʥʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʩʘʡʪʽʚ. (ʨʠʩ 1.): 
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ʈʠʩ 1. ɼʽʘʛʨʘʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ CMS 

ɺ ʭʦʜʽ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʘʢʽ 
ʷʢ: PHP 7.4 , Laravel 8 ï ʜʣʷ ʨʦʟʨʦʙʢʠ ʙʝʢʝʥʜ-ʯʘʩʪʠʥʠ, jQuery, JavaScript, HTML5, CSS3, 
Bootstrap 5, Admin LTE ï ʜʣʷ ʨʦʟʨʦʙʢʠ ʬʨʦʥʪʝʥʜ-ʯʘʩʪʠʥʠ, ʤʦʚʘ ʟʘʧʠʪʽʚ SQL ʜʣʷ ʨʦʙʦʪʠ 
ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ, MySQL - ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ. 

ɯʥʪʝʨʬʝʡʩ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʧʨʦʛʨʘʤʠ (ʈʠʩ 2): 
 

 
ʈʠʩ 2. ɯʥʪʝʨʬʝʡʩ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʩʣʽʜʞʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʝʨʩʽʡ ʩʫʯʘʩʥʠʭ CMS [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://vseosvita.ua/library/embed/01004h7p-6762.docx.html 
2. Laravel 8. ʊʝʭʥʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: https://laravel.com/docs/8.x/readme  

https://vseosvita.ua/library/embed/01004h7p-6762.docx.html
https://laravel.com/docs/8.x/readme
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ʋɼʂ 004.42 
ʇʈʆɻʈɸʄʅɸ ʉʀʉʊɽʄɸ ʉʇɯʃʔʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ ʉɯʄɽʁʅʀʄʀ 

ʌɯʅɸʅʉɸʄʀ 

ʊʢʘʯʫʢ ʉ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ʈʦʟʫʤʽʥʥʷ ʪʘ ʚʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠʥʮʠʧʠ ʬʽʥʘʥʩʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʜʦʧʦʤʘʛʘʶʪʴ 
ʢʨʘʱʝ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʩʚʦʾʭ ʬʽʥʘʥʩʦʚʠʭ ʤʦʞʣʠʚʦʩʪʷʭ ʪʘ ʚʤʽʣʦ ʦʧʝʨʫʚʘʪʠ ʚʣʘʩʥʠʤʠ 
ʨʝʩʫʨʩʘʤʠ. ʇʨʠ ʪʦʤʫ, ʥʝ ʚʘʞʣʠʚʦ, ʜʦ ʷʢʦʾ ʩʦʮʽʘʣʴʥʦʾ ʛʨʫʧʠ ʥʘʣʝʞʠʪʴ ʦʩʦʙʘ ï ʬ̔ ʥʘʥʩʦʚʘ 
ʦʩʚʽʪʘ ʤʘʻ ʚʠʨʽʰʘʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʬʽʥʘʥʩʦʚʦʶ ʧʦʚʝʜʽʥʢʦʶ [1]. ɿʚʘʞʘʶʯʠ ʥʘ 

ʬʘʢʪ ʜʦʜʘʪʢʦʚʦʾ ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʩʽʤʝʡʥʦ ʾʬʽʥʘʥʩʦʚʦ ʾʩʦʮʽʘʣʽʟʘʮʽ ʾʥʘ 
ʬʽʥʘʥʩʦʚʫ ʦʩʚʽʪʫ ʪʘ ʬʽʥʘʥʩʦʚʫ ʧʦʚʝʜʽʥʢʫ [2], ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʩʧʽʣʴʥʦʛʦ 
ʫʧʨʘʚʣʽʥʥʷ ʩʽʤʝʡʥʠʤʠ ʬʽʥʘʥʩʘʤʠ ʤʘʻ ʰʘʥʩ ʩʪʘʪʠ ʥʝʚʽʜôʻʤʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʚʠʨʽʰʝʥʥʽ 
ʮʠʭ ʟʘʜʘʯ. 

ʇʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʩʫʪʥʦʩʪʽ: 

¶ ʂʦʨʠʩʪʫʚʘʯ ï ʦʩʦʙʘ, ʢʦʪʨʘ ʚʟʘʻʤʦʜʽʻ ʽʟ ʩʠʩʪʝʤʦʶ. ʄʦʞʝ ʙʫʪʠ ʢʽʣʴʢʦʭ ʪʠʧʽʚ: 
a. ɿʚʠʯʘʡʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ï ʢʦʨʠʩʪʫʚʘʯ, ʢʦʪʨʠʡ ʟʘʡʤʘʻʪʴʩʷ 

ʫʧʨʘʚʣʽʥʥʷʤ ʦʩʦʙʠʩʪʠʤʠ ʬʽʥʘʥʩʘʤʠ ʪʘ ʙʶʜʞʝʪʘʤʠ; 

b. ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʛʨʫʧʠ ï ʢʦʨʠʩʪʫʚʘʯ, ʢʦʪʨʠʡ ʻ ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ ʛʨʫʧʠ 
ʪʘ ʫ ʯʠʾ ʧʨʘʚʘ ʚʭʦʜʷʪʴ ʫʧʨʘʚʣʽʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʚʩʝʨʝʜʠʥʽ ʛʨʫʧʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 
ʛʨʫʧʦʚʠʤʠ ʙʶʜʞʝʪʘʤʠ; 

c. ʋʯʘʩʥʠʢ ʛʨʫʧʠ ï ʢʦʨʠʩʪʫʚʘʯ, ʢʦʪʨʠʡ ʤʦʞʝ ʚʥʦʩʠʪʠ ʟʘʧʠʩʠ ʜʦ 

ʙʶʜʞʝʪʫ ʛʨʫʧʠ. 

¶ ʈʘʭʫʥʦʢ ï ʧʝʨʩʦʥʘʣʴʥʠʡ ʨʘʭʫʥʦʢ, ʷʢʠʡ ʫʦʩʦʙʣʶʻ ʦʢʨʝʤʠʡ ʙʘʥʢʽʚʩʴʢʠʡ 
ʨʘʭʫʥʦʢ, ʚʣʘʩʥʽ ʛʦʪʽʚʢʦʚʽ ʟʘʦʱʘʜʞʝʥʥʷ ʪʦʱʦ.  

¶ ɹʶʜʞʝʪ ï ʙʶʜʞʝʪ, ʢʦʪʨʠʡ ʚʠʜʽʣʝʥʠʡ ʩʝʨʝʜ ʢʦʨʠʩʪʫʚʘʯʽʚ ʛʨʫʧʠ ʘʙʦ ʜʣʷ 

ʦʜʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. ʄʦʞʝ ʙʫʪʠ ʜʚʦʭ ʪʠʧʽʚ: 
a. ʟʘʛʘʣʴʥʠʡ ʣʽʤʽʪ ʥʘ ʧʝʚʥʫ ʛʨʫʧʫ ʟʘʧʠʩʽʚ (ʜʦ ʧʨʠʢʣʘʜʫ ʧʦʾʟʜʢʘ); 
b. ʷʢ ʣʽʤʽʪ ʥʘ ʧʝʚʥʫ ʢʘʪʝʛʦʨʽʶ (ʜʦ ʧʨʠʢʣʘʜʫ ʧʨʦʜʫʢʪʠ). 

¶ ɿʘʧʠʩ ï ʜʦʭʽʜ, ʚʠʪʨʘʪʘ ʘʙʦ ʧʝʨʝʢʘʟ ʢʦʰʪʽʚ ʤʽʞ ʨʘʭʫʥʢʘʤʠ, ʢʦʪʨʠʡ 
ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʫʤʦʶ ʪʘ ʢʘʪʝʛʦʨʽʻʶ. 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ, ʧʦʢʣʘʜʝʥʠʤʠ ʥʘ ʨʦʟʨʦʙʣʶʚʘʥʫ ʩʠʩʪʝʤʫ, ʻ: 

¶ ʅʘʜʘʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ: 
a. ʫʧʨʘʚʣʽʥʥʷ ʦʩʦʙʠʩʪʠʤʠ ʬʽʥʘʥʩʘʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ 

ʩʪʘʥ ʦʩʦʙʠʩʪʠʭ ʨʘʭʫʥʢʽʚ, ʚʥʦʩʠʪʠ ʟʘʧʠʩʠ ʧʨʦ ʧʨʠʙʫʪʢʠ, ʚʠʪʨʘʪʠ ʪʘ ʧʝʨʝʢʘʟʠ ʥʘ 
ʽʥʰʽ ʨʘʭʫʥʢʠ; 

b. ʢʝʨʫʚʘʥʥʷ ʦʩʦʙʠʩʪʠʤʠ ʙʶʜʞʝʪʘʤʠ; 
c. ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʛʨʫʧʘʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʾʭ ʩʪʚʦʨʝʥʥʷ, 

ʨʝʜʘʛʫʚʘʥʥʷ ʜʦʟʚʦʣʽʚ ʪʘ ʚʠʜʘʣʝʥʥʷ; 
d. ʢʝʨʫʚʘʥʥʷ ʙʶʜʞʝʪʘʤʠ ʚʩʝʨʝʜʠʥʽ ʛʨʫʧʠ; 

¶ ɺʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʟʤʽʥʠ ʚ ʦʩʦʙʠʩʪʠʭ ʬʽʥʘʥʩʘʭ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʥʘ ʾʭ ʦʩʥʦʚʽ 
ʬʦʨʤʫʚʘʪʠ ʟʚʽʪʥʽʩʪʴ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ ʚʠʪʨʘʪ ʪʘ ʜʦʭʦʜʽʚ, ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʙʘʣʘʥʩʫ, 

ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʧʨʠʙʫʪʢʽʚ ʪʘ ʚʠʪʨʘʪ; 

¶ ɺʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʟʤʽʥʠ ʚ ʦʩʦʙʠʩʪʠʭ ʪʘ ʛʨʫʧʦʚʠʭ ʙʶʜʞʝʪʘʭ ʽ ʥʘ ʾʭ ʦʩʥʦʚʽ 
ʬʦʨʤʫʚʘʪʠ ʟʚʽʪʥʽʩʪʴ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʫ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʣʽʤʽʪʫ ʙʶʜʞʝʪʫ, ʧʨʦʛʥʦʟʦʚʘʥʦʾ 
ʜʘʪʠ ʡʦʛʦ ʧʝʨʝʚʠʱʝʥʥʷ ʪʘ ʩʫʤʫ ʤʦʞʣʠʚʦʛʦ ʧʝʨʝʚʠʱʝʥʥʷ ʥʘ ʢʽʥʝʮʴ ʧʝʨʽʦʜʫ. 

ʈʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʧʣʘʥʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ, ʢʦʪʨʠʡ ʧʽʜʪʷʛʫʚʘʪʠʤʝ 
ʽʥʬʦʨʤʘʮʽʶ ʽʟ ʚʝʙ-ʩʝʨʚʝʨʫ ʪʘ ʧʨʝʜʩʪʘʚʣʷʪʠʤʝ ʾʾ ʫ ʟʨʫʯʥʦʤʫ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʚʠʛʣʷʜʽ. ɺʝʙ-
ʟʘʩʪʦʩʫʥʦʢ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʟʘʻʤʦʜʽʷʪʠʤʝ ʽʟ ʙʘʟʦʶ ʜʘʥʠʭ. 
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ ʻ ʯʠ ʥʝ ʥʘʡʚʘʞʯʦʶ ʟʘʜʘʯʦʶ, 
ʦʩʢʽʣʴʢʠ ʚʠʤʘʛʘʻ ʧʦʻʜʥʘʥʥʷ ʯʘʩʪʠʥʠ, ʥʘʜ ʢʦʪʨʦʶ ʢʝʨʫʻ ʢʦʨʠʩʪʫʚʘʯ ʪʘ ʥʘʜ ʢʦʪʨʫ ʚʧʣʠʚʘʻ 
ʛʨʫʧʘ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʃʦʛʽʯʥʘ ʤʦʜʝʣʴ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʧʨʦʝʢʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ. 1 ʃʦʛʽʯʥʘ ʤʦʜʝʣʴ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʧʨʦʝʢʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʇʨʦʤʽʞʥʽ ʪʘʙʣʠʮʽ-ʩʫʪʥʦʩʪʽ ʚʠʜʽʣʝʥʽ ʪʘʤ, ʜʝ ʽʩʥʫʻ ʟʚôʷʟʦʢ ʙʘʛʘʪʦ-ʜʦ-ʙʘʛʘʪʴʦʭ, 

ʦʩʢʽʣʴʢʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʨʝʣʷʮʽʡʥʦʾ ɹɼ ʪʘʢʠʡ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ. ʅʘ ʜʽʘʛʨʘʤʽ 
ʚʦʥʠ ʧʦʟʥʘʯʝʥʽ ʙʣʘʢʠʪʥʠʤ ʢʦʣʴʦʨʦʤ. ɿʝʣʝʥʠʤ ʢʦʣʴʦʨʦʤ ʧʦʟʥʘʯʝʥʽ ʜʦʧʦʤʽʞʥʽ ʪʘʙʣʠʮʽ-
ʩʫʪʥʦʩʪʽ, ʷʢʽ ʩʣʫʛʫʶʪʴ ʜʦʚʽʜʥʠʢʘʤʠ ʫ ʩʠʩʪʝʤʽ ʽ ʯʘʩʪʘ ʟʤʽʥʘ ʦʙôʻʢʪʽʚ ʷʢʠʭ ʥʝ ʧʝʨʝʜʙʘʯʝʥʘ. 

ʇʦʪʝʥʮʽʘʣʦʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʩʪʘʪʠ: 

¶ ʉʪʚʦʨʝʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, ʢʦʪʨʠʡ ʙʠ ʧʨʘʮʶʚʘʚ ʽʟ ʫʞʝ 
ʨʦʟʨʦʙʣʝʥʦʶ ɺʝʙ-API; 

¶ ɺʟʘʻʤʦʜʽʷ ʽʟ API ʙʘʥʢʽʚʩʴʢʦʾ ʩʠʩʪʝʤʠ Monobank ʟ̔ ʧʽʜʪʷʛʫʚʘʥʥʷʤ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʛʨʦʰʦʚʽ ʪʨʘʥʟʘʢʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʾʭ ʥʘʩʪʫʧʥʠʤ ʚʥʝʩʝʥʥʷʤ ʫ ʩʠʩʪʝʤʫ; 

¶ ʉʪʚʦʨʝʥʥʷ ʙʦʪʘ (Telegram, Viber) ̔ ʟ ʯʘʩʪʢʦʚʠʤ ʧʝʨʝʥʝʩʝʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʫ. 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. fbj.springeropen.com [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: Financial literacy and financial 

behavior with the mediating effect of family financial socialization in the financial institutions 
of Lahore, Pakistan ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://fbj.springeropen.com/articles/10.1186/s43093-
021-00064-x 

2. www.tandfonline.com [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: THE role of family structure on 

financial socialiSation techniques and behaviour of students in the Eastern Cape ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ: https://www.tandfonline.com/doi/full/10.1080/23322039.2023.2196844 
  

https://fbj.springeropen.com/articles/10.1186/s43093-021-00064-x
https://fbj.springeropen.com/articles/10.1186/s43093-021-00064-x
http://www.tandfonline.com/
https://www.tandfonline.com/doi/full/10.1080/23322039.2023.2196844
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.42 
ʆʉʅʆɺʅɯ ʂʆʄʇʆʅɽʅʊʀ ɯʅʊɽʈɸʂʊʀɺʅʆɰ ʉʀʉʊɽʄʀ ɼʃʗ ɺɯɼɽʆ ɻʈʀ 

ʅɸ ʆʉʅʆɺɯ UNREAL ENGINE 

ʄʘʮʽʦʥ ɼ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʘʟʘʨʝʥʢʦ ɺ.ɸ. 

ʏʠʩʣʝʥʥʽ ʧʝʨʝʚʘʛʠ ʯʠʪʘʥʥʷ ʜʦʙʨʝ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʽ. ɺʽʜ ʜʦʩʪʫʧʫ ʜʦ ʙʘʛʘʪʩʪʚʘ 
ʽʩʥʫʶʯʠʭ ʟʥʘʥʴ, ʧʦʢʨʘʱʝʥʥʷ ʤʦʚʥʠʭ ʥʘʚʠʯʦʢ ʜʦ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʩʚʽʪʫ ʪʘ ʡʦʛʦ 
ʯʠʩʣʝʥʥʠʭ ʢʫʣʴʪʫʨ. ʏʠʪʘʥʥʷ ʤʘʻ ʽ ʦʩʦʙʠʩʪʽ ʮʽʥʥʦʩʪʽ. ʎʝ ʜʚʝʨʽ ʤʘʡʞʝ ʜʦ ʚʩʽʭ ʟʥʘʥʴ ʽ 
ʧʦʢʣʠʢʘʥʴ. ɯ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʤʠ ʞʠʚʝʤʦ ʚ ʝʧʦʭʫ, ʜʝ ʜʝʩʷʪʢʠ ʪʠʩʷʯ ʢʥʠʛ ʜʦʩʪʫʧʥʽ 

ʚ ʦʜʠʥ ʢʣʽʢ, ʣʶʜʝʡ, ʱʦ ʯʠʪʘʶʪʴ ʢʥʠʛʠ, ʩʪʘʻ ʚʩʝ ʤʝʥʰʝ [1]. ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 
ʥʘ ʩʴʦʛʦʜʥʽ ʯʠʪʘʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʧʨʠʤʫʩʦʚʠʤ ʟʘʥʷʪʪʷʤ, ʘ ʥʝ ʧʨʠʥʦʩʠʪʴ ʟʘʜʦʚʦʣʝʥʥʷ. 

ʑʦʙ ʟʤʽʥʠʪʠ ʪʘʢʝ ʩʪʘʥʦʚʠʱʝ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʥʦʚʘʪʦʨʩʴʢʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʬʦʨʤʘʪʫ 
ʪʘ ʪʠʧʫ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʚʪʦʨʩʴʢʠʭ ʪʚʦʨʽʚ (ʢʥʠʛ, ʧʫʙʣʽʢʘʮʽʡ ʪʦʱʦ) ʫ ʥʦʚʦʤʫ ʬʦʨʤʘʪʽ. 

ʆʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ ʙʘʢʘʣʘʚʨʩʴʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤ ʜʣʷ ʛʨʠ ʫ 
ʞʘʥʨʽ ʚʽʟʫʘʣʴʥʦʾ ʥʦʚʝʣʠ. ʋʥʽʢʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʩʠʩʪʝʤ ʪʘ ʩʘʤʦʾ ʛʨʠ ʧʦʣʷʛʘʻ ʫ 
ʽʥʪʝʛʨʘʮʽʾ ʪʘʢʠʭ ʩʢʣʘʜʦʚʠʭ: ʪʚʦʨʫ ʭʫʜʦʞʥʴʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʽʟʫʘʣʴʥʠʭ 
ʝʣʝʤʝʥʪʽʚ ʪʘ ʽʛʨʦʚʠʭ ʤʝʭʘʥʽʢ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʙʫʣʦ ʦʙʨʘʥʦ ʨʦʟʨʦʙʢʫ 

ʛʨʠ, ʩʬʦʢʫʩʦʚʘʥʦʾ ʥʘ ʩʶʞʝʪʽ, ʽ ʚʦʜʥʦʯʘʩ ʟ ʜʦʩʪʘʪʥʴʦ ʟʘʭʦʧʣʠʚʠʤ ʩʶʞʝʪʦʤ ʟʘ ʨʘʭʫʥʦʢ 
ʜʦʜʘʪʢʦʚʠʭ ʤʝʭʘʥʽʢ ʛʨʠ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ. ɼʣʷ ʟʘʭʦʧʣʝʥʥʷ ʫʚʘʛʠ ʛʨʘʚʮʷ ʪʘʢʦʞ ʩʣʫʛʫʶʪʴ 
ʟʚʫʢʠ ʤʫʟʠʢʠ ʪʘ ʽʣʶʩʪʨʘʮʽʾ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʪʝʢʩʪ. 

ɻʨʫ, ʷʢ ʽ ʙʫʜʴ-ʷʢʠʡ ʽʥʰʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ, ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ, ʪʦʙʪʦ 

ʨʦʟʨʦʙʠʪʠ. ʈʦʟʨʦʙʢʘ ʚʽʜʝʦ-ʛʨʠ - ʮʝ ʢʦʤʧʣʝʢʩʥʠʡ ʪʘ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ. ɺʽʜʝʦ ʛʨʫ ʤʦʞʥʘ 
ʨʦʟʨʦʙʠʪʠ ʟ ʥʫʣʷ, ʘʙʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʩʥʫʶʯʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʦʟʨʦʙʢʠ, ʪʘʢʠʭ ʷʢ Unreal 
Engine. ʉʘʤʝ Unreal Engine 5 ʙʫʣʦ ʦʙʨʘʥʦ ʷʢ ʟʘʩʽʙ ʨʦʟʨʦʙʢʠ ʛʨʠ. ʋ ʥʴʦʤʫ ʧʨʠʩʫʪʥʽ 
ʯʠʩʣʝʥʥʽ ʬʫʥʢʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʽʛʦʨ, ʧʽʜʪʨʠʤʘʥʽ ʚʽʜʤʽʥʥʦʶ 

ʜʦʢʫʤʝʥʪʘʮʽʻʶ. ʊʘʢʦʞ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʠʩʪʝʤʘ Blueprints, ʷʢʘ ʜʦʟʚʦʣʷʻ 
ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʢʦʜ ʽ ʥʘʜʘʻ ʟʨʫʯʥʠʡ ʩʧʦʩʽʙ ʜʝʙʘʛʫ [2]. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʠ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C++ - ʚʠʩʦʢʦʨʽʚʥʝʚʘ ʤʦʚʘ, ʱʦ ʧʽʜʪʨʠʤʫʻ 
ʯʠʩʣʝʥʥʽ ʧʘʨʘʜʠʛʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʫ [3]. 

ʋ ʧʫʙʣʽʢʘʮʽʾ ʫʚʘʛʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʦʜʥʦʤʫ ʟ ʝʣʝʤʝʥʪʽʚ, ʷʢʠʡ ʨʦʟʨʦʙʣʝʥʦ ʫ 
ʙʘʢʘʣʘʚʨʩʴʢʽʡ ʢʚʘʣʽʬʽʢʘʮʽʡʥʽ ʨʦʙʦʪʽ. ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʛʦʣʦʚʥʽ 
ʽʛʨʦʚʽ ʩʝʛʤʝʥʪʠ ʘʙʦ ʩʪʘʥʠ ʛʨʠ, ʤʽʞ ʷʢʠʤʠ ʟʘʩʪʦʩʫʥʦʢ ʧʝʨʝʤʠʢʘʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʾʾ 
ʧʨʦʭʦʜʞʝʥʥʷ. ʆʩʥʦʚʥʽ ʽʛʨʦʚʽ ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʬʦʨʤʘʪʽ FDD ʜʽʘʛʨʘʤʠ ʥʘ ʨʠʩ. 1. 

ɻʦʣʦʚʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʱʦ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʛʨʠ ʻ:  

¶ ʨʝʞʠʤ ɺʽʣʴʥʦʛʦ ʏʘʩʫ ï ʨʝʞʠʤ, ʜʝ ʛʨʘʚʝʮʴ ʤʘʪʠʤʝ ʦʜʠʥ ʘʙʦ ʜʚʘ ʯʘʩʦʚʠʭ 
ʩʝʛʤʝʥʪʠ, ʷʢʽ ʚʽʥ ʚʠʙʠʨʘʪʠʤʝ - ʷʢ ʧʨʦʚʝʩʪʠ, ʚʠʢʦʥʫʶʯʠ ʧʝʚʥʽ ʽʛʨʦʚʽ ʜʽʾ; 

¶ ʨʝʞʠʤ ʈʦʟʩʣʽʜʫʚʘʥʥʷ ï ʩʝʛʤʝʥʪ, ʜʝ ʛʨʘʚʝʮʴ ʨʦʟʩʣʽʜʫʻ ʨʽʚʥʽ ʫ ʛʨʽ, ʫ ʬʦʨʤʘʪʽ 

ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ ʟ ʢʫʙʠʢʦʤ; 

¶ ʨʝʞʠʤ ɹʠʪʚʠ ï ʩʝʛʤʝʥʪ, ʷʢʠʡ ʻ ʯʘʩʪʠʥʦʶ ʈʦʟʩʣʽʜʫʚʘʥʥʷ, ʫ ʷʢʦʤʫ ʛʨʘʚʝʮʴ ʙʝʨʝ 
ʫʯʘʩʪʴ ʫ ʧʦʢʨʦʢʦʚʦʤʫ ʙʦʶ ʧʨʦʪʠ ʚʦʨʦʛʽʚ, ʢʝʨʦʚʘʥʠʭ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ. 
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ʈʠʩ. 1 FDD ʜʽʘʛʨʘʤʘ ʦʩʥʦʚʥʠʭ ʽʛʨʦʚʠʭ ʩʠʩʪʝʤ 

ʋ ʧʽʜʩʫʤʢʫ ʨʦʟʨʦʙʣʝʥʘ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʠʱʝ ʩʠʩʪʝʤʘ ʻ ʩʫʤʦʶ ʟʫʩʠʣʴ ʧʦ ʢʽʣʴʢʦʤ 
ʥʘʧʨʷʤʢʘʤ.  ɿʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʯʘʩʫ ʪʘ ʫʚʘʛʠ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ  ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ,  ʨʦʟʨʦʙʢʫ 
ʪʘ ʦʧʠʩ ʩʘʤʦʾ ʩʠʩʪʝʤʠ ʛʨʠ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʘʪʠʢʠ ʪʘ ʞʘʥʨʫ ʛʨʠ, ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʪʘʢʽ ʝʣʝʤʝʥʪʠ: ʩʶʞʝʪ ʽ ʡʦʛʦ ʽʥʪʝʛʨʘʮʽʶ ʟ ʽʛʨʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ; 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʫʮʽʣʴʥʦʩʪʽ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʽʛʨʦʚʦʾ ʧʨʦʛʨʝʩʽʾ (ʫ ʨʘʤʢʘʭ ʩʮʝʥʘʨʽʶ ʛʨʠ). 
ʋ ʧʦʜʘʣʴʰʦʤʫ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʛʨʠ ʙʫʜʫʪʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʙʘʢʘʣʘʚʨʩʴʢʽʡ 
ʨʦʙʦʪʽ. ʇʨʦʝʢʪ ʙʫʜʝ ʨʦʟʨʦʙʣʷʪʠʩʷ ʥʘʜʘʣʽ ʜʦʧʦʢʠ ʚʽʥ ʥʝ ʥʘʙʫʜʝ ʥʘʣʝʞʥʦʛʦ ʩʪʘʥʫ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʰʠʨʦʢʽʡ ʘʫʜʠʪʦʨʽʾ. 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Feix Jon The great decline of reading [ʆʥʣʘʡʥʦʚʠʡ] // Maine Campus Media. - 
5 ɻʨʫʜʥʷ 2022 p. - https://mainecampus.com/2022/12/the-great-decline-of-reading/. 

2. Moss Elizabeth What Is Unreal Engine? [ʆʥʣʘʡʥʦʚʠʡ] // BairesDev. - 2022 p. 

- https://www.bairesdev.com/blog/what-is-unreal-engine/ 

3. Wikipedia C++ [ʆʥʣʘʡʥʦʚʠʡ] // Wikipedia. - 20 ʂʚʽʪʥʷ 2023 p. - 

https://en.wikipedia.org/wiki/C%2B%2B. 
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ʋɼʂ 004.42 
ʇʈʆɻʈɸʄʅɸ ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɯʅʅʗ ʌɯʅɸʅʉɸʄʀ ʄɸʃʆɻʆ 

ʇɯɼʇʈʀɭʄʉʊɺɸ 

ɺʦʟʥʠʡ ʆ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ʉʪʘʥʦʤ ʥʘ ʛʨʫʜʝʥʴ 2021, ʪʦʙʪʦ ʥʘ ʧʝʨʽʦʜ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʚ 
ʋʢʨʘʾʥʽ, ʤʘʣʠʡ ʙʽʟʥʝʩ ʩʢʣʘʜʘʻ 25% ɺɺʇ, ʩʝʨʝʜʥʽʡ 27%, ʯʘʩʪʢʘ ʚʝʣʠʢʦʛʦ ʙʽʟʥʝʩʫ ʩʢʣʘʜʘʻ 
22% ɺɺʇ. ʇʦʨʽʚʥʶʶʯʠ ʽʟ ʧʦʧʝʨʝʜʥʽʤʠ ʨʦʢʘʤʠ, ʚʠʜʥʦ, ʱʦ ʯʘʩʪʢʘ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ ʫ 
ʩʪʨʫʢʪʫʨʽ ɺɺʇ ʟʨʦʩʪʘʻ ̔ ʟ 13% ʟʘ 2013 ʨʽʢ, ʩʝʨʝʜʥʽʡ ʙʽʟʥʝʩ ʤʘʻ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʫ ʯʘʩʪʢʫ, 

ʘ ʚʝʣʠʢʠʡ ʙʽʟʥʝʩ ʧʦʢʘʟʫʻ ʧʘʜʽʥʥʷ ʩʚʦʻʾ ʯʘʩʪʢʠ ʽʟ 28% [1]. ɯʟ ʮʴʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 
ʚʠʩʥʦʚʦʢ, ʱʦ ʤʘʣʠʡ ʙʽʟʥʝʩ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʩʚʦʻʶ ʯʘʩʪʢʦʶ ʫ ʩʪʨʫʢʪʫʨʽ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ 
ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʨʽʚʥʷ. 

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʧʽʜ ʯʘʩ ʫʧʨʘʚʣʽʥʥʷ ʬʽʥʘʥʩʘʤʠ ʤʘʣʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʧʨʠ ʥʘʩʪʘʥʥʽ ʩʪʨʦʢʫ ʾʾ ʧʦʛʘʰʝʥʥʷ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʙʣʝʤ, ʷʢʽ 
ʯʘʩʪʽʰʝ, ʥʽʞ ʙʘʞʘʥʦ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʙʘʥʢʨʫʪʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʇʦʰʠʨʝʥʦʶ ʧʨʠʯʠʥʦʶ 
ʪʘʢʠʭ ʥʝʚʜʘʯ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʻ ʧʦʛʘʥʝ ʬʽʥʘʥʩʦʚʝ 
ʧʣʘʥʫʚʘʥʥʷ [2]. ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʽʥʩʪʨʫʤʝʥʪʫ, ʷʢʠʡ ʙʠ ʜʦʧʦʤʘʛʘʚ ʫʧʨʘʚʣʷʪʠ ʬʽʥʘʥʩʘʤʠ 

ʤʘʣʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʻ ʜʦʮʽʣʴʥʠʤ ʨʽʰʝʥʥʷʤ. 
ʎʽʣʣʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʽʟ ʧʨʦʩʪʠʤ ʷʩʢʨʘʚʠʤ ʽʥʪʝʨʬʝʡʩʦʤ, ʱʦ ʙʫʜʝ 

ʧʨʦʩʪʦ ʟʨʦʟʫʤʽʪʠ, ʟ ʥʘʷʚʥʽʩʪʶ ʫʢʨʘʾʥʩʴʢʦʾ ʣʦʢʘʣʽʟʘʮʽʾ. ɺʽʥ ʧʦʚʠʥʝʥ ʥʘʜʘʚʘʪʠ ʟʨʫʯʥʽ ʪʘ 
ʥʝʦʙʭʽʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʬʽʥʘʥʩʽʚ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʡʦʛʦ 

ʚʣʘʩʥʠʢʫ ʨʦʟʫʤʽʪʠ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʩʪʫ ʪʘ ʡʦʛʦ ʦʧʪʠʤʽʟʘʮʽʾ; ʡʪʠ ʥʝ ʜʦ ʚʪʨʘʪʠ ʢʘʧʽʪʘʣʫ, ʘ 
ʩʪʠʤʫʣʶʚʘʪʠ ʜʦ ʡʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ. ʊʘʢʦʞ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʦʞʣʠʚʽʩʪʴ ʢʝʨʫʚʘʥʥʷ 
ʜʝʢʽʣʴʢʦʤʘ ʦʙᾷʻʢʪʘʤʠ ʙʽʟʥʝʩʫ. 

ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ, ʢʦʪʨʘ ʚʽʜʦʙʨʘʞʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʩʠʩʪʝʤʠ, ʟʦʙʨʘʞʝʥʘ 

ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ER-ʤʦʜʝʣʴ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʧʨʦʝʢʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʞʝ ʨʦʟʛʣʷʥʫʪʠ ʥʘ ʨʠʩ. 2. ɯʟ 

ʥʝʾ ʚʠʜʥʦ, ʱʦ ʩʫʪʥʦʩʪʷʤʠ ʻ: 
- ɹʶʜʞʝʪʠ ï ʚʠʜʽʣʝʥʥʷ ʢʦʰʪʽʚ ʽʟ ʢʘʧʽʪʘʣʫ ʥʘ ʧʝʚʥʽ ʮʽʣʽ; 
- ʂʘʧʽʪʘʣʠ ï ʢʦʰʪʠ ʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʂʦʨʠʩʪʫʚʘʯʘ; 
- ʂʦʨʠʩʪʫʚʘʯʽ ï ʢʦʨʠʩʪʫʚʘʯʽ ʩʠʩʪʝʤʠ, ʚʣʘʩʥʠʢʠ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ; 

- ɹʽʟʥʝʩʠ ï ʙʽʟʥʝʩʠ, ʢʦʪʨʠʤʠ ʢʝʨʫʶʪʴ ʢʦʨʠʩʪʫʚʘʯʽ; 
- ɿʘʧʠʩʠ ï ʛʨʦʰʦʚʽ ʪʨʘʥʟʘʢʮʽʾ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʙʽʟʥʝʩʫ; 
- ʇʨʘʮʽʚʥʠʢʠ ï ʥʘʡʤʘʥʮʽ ʂʦʨʠʩʪʫʚʘʯʘ. 
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ʈʠʩ. 2 ER-ʤʦʜʝʣʴ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʧʨʦʝʢʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ɿʘʩʪʦʩʫʥʦʢ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʚʝʙ-ʩʘʡʪʫ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʽʚ 
FastAPI ʜʣʷ ʙʝʢʝʥʜʫ ʪʘ React ʜʣʷ ʬʨʦʥʪʝʥʜʫ. ʉʂɹɼ ʫ ʜʘʥʽʡ ʩʠʩʪʝʤʽ ʚʠʩʪʫʧʘʪʠʤʝ Postgres. 

ɸʨʭʽʪʝʢʪʫʨʥʦ ʩʠʩʪʝʤʘ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʘ ʷʢ ʤʦʜʝʣʴ, ʱʦ ʙʫʜʝ ʚʽʜʦʙʨʘʞʘʪʠ ʙʽʟʥʝʩ 
ʚʠʤʦʛʠ, ʢʦʪʨʽ ʽʟʦʣʴʦʚʘʥʽ ʚʽʜ ʩʫʧʫʪʥʴʦʾ ʨʝʘʣʽʟʘʮʽʾ. ʊʦʙʪʦ ʮʝ ʙʫʜʝ ʙʽʟʥʝʩ-ʦʨʽʻʥʪʦʚʘʥʘ 
ʩʠʩʪʝʤʘ, ʷʢʫ ʫ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʥʘ ʙʫʜʝ ʬʦʨʤʫʚʘʪʠ ʟʘ ʚʣʘʩʥʠʤʠ ʚʠʤʦʛʘʤʠ, ʥʝ 
ʧʨʠʚᾷʷʟʫʶʯʽʩʴ ʜʦ ʚʠʙʨʘʥʦʛʦ ʚʝʙ-ʬʨʝʡʤʚʦʨʢʫ ʪʘ ʉʂɹɼ. 

ɹʽʟʥʝʩ ʚʠʤʦʛʠ ï ʮʝ ʷʜʨʦ ʩʠʩʪʝʤʠ, ʱʦ ʽʟʦʣʴʦʚʘʥʝ ʚʽʜ ʩʫʧʫʪʥʴʦʛʦ ʦʪʦʯʝʥʥʷ. ʆʙᾷʻʢʪʠ 
ʚ ʩʠʩʪʝʤʽ ʙʫʜʫʪʴ ʟʘʣʝʞʥʽ ʥʝ ʚʽʜ ʙʘʟʠ ʜʘʥʠʭ, ʘ ʚʽʜ ʮʴʦʛʦ ʷʜʨʘ, ʧʨʦʮʝʩʠ ʫ ʷʢʦʤʫ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʧʘʪʝʨʥʘ ʨʝʧʦʟʠʪʦʨʽʡ ʙʫʜʫʪʴ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʫ ʙʘʟʽ ʜʘʥʠʭ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʫ 
ʤʘʡʙʫʪʥʴʦʤʫ ʟʘ ʧʦʪʨʝʙʠ ʟʤʽʥʶʚʘʪʠ ʉʂɹɼ ʙʝʟ ʚʪʨʫʯʘʥʥʷ ʫ ʙʽʟʥʝʩ ʤʦʜʝʣʴ, ʘʙʦ ʩʢʦʧʽʶʚʘʪʠ 

ʾʾ ʜʣʷ ʽʥʰʦʾ ʨʝʘʣʽʟʘʮʽʾ ʟʘʩʪʦʩʫʥʢʫ. 
ʋ ʩʚʦʶ ʯʝʨʛʫ, ʚʝʙ-ʬʨʝʡʤʚʦʨʢ ʙʫʜʝ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʽʥʪʝʨʬʝʡʩʦʤ ʷʜʨʘ ʙʝʟ ʚʪʨʫʯʘʥʥʷ 

ʫ ʡʦʛʦ ʘʨʭʽʪʝʢʪʫʨʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʥʘʡʚʠʱʠʡ ʧʨʽʦʨʠʪʝʪ ʩʪʘʚʠʪʴʩʷ ʙʽʟʥʝʩ ʤʦʜʝʣʴ. 
ɯʜʝʷʤʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʤʦʞʫʪʴ ʩʪʘʪʠ ʨʦʟʨʦʙʢʘ ʟʘʩʪʦʩʫʥʢʫ ʜʣʷ ʇʂ, ʷʢʠʡ 

ʪʘʢ ʩʘʤʦ ʧʨʘʮʶʚʘʪʠʤʝ ʽʟ ʫʞʝ ʨʦʟʨʦʙʣʝʥʦʶ API, ʘ ʪʘʢʦʞ ʨʦʟʰʠʨʝʥʥʷ ʩʠʩʪʝʤʠ ʽʟ 
ʜʦʜʘʚʘʥʥʷʤ ʦʩʦʙʠʩʪʠʭ ʢʘʙʽʥʝʪʽʚ ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ ʙ ʥʘʙʣʠʟʠʣʦ ʜʘʥʫ ʩʠʩʪʝʤʫ ʜʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʝʜʥʽʤʠ ʙʽʟʥʝʩʘʤʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. biz.nv.ua [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʍʨʝʙʝʪ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ. ʏʠʤ ʞʠʚʝ 
ʤʘʣʠʡ ʽ ʩʝʨʝʜʥʽʡ ʙʽʟʥʝʩ ʚ ʋʢʨʘʾʥʽ ʪʘ ʷʢ ʚʽʥ ʚʽʜʚʦʡʦʚʫʻ ʩʚʦʶ ʯʘʩʪʢʫ ʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ɺɺʇ  
ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://biz.nv.ua/ukr/economics/maliy-biznes-v-ukrajini-umovi-roboti-
perspektivi-chim-zaroblyaye-novini-ukrajini-50203466.html 

2. emerald.com [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: Fundamentals of small business financial 
management for start up, survival, growth, and changing economic circumstances ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ: https://www.emerald.com/insight/content/doi/10.1108/eb013737/full/html 
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ʋɼʂ 004.42:631.5 
ʈʆɿʈʆɹʂɸ ʂʆʄʇ'ʖʊɽʈʅʆɰ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ʊɽʇʃʀʎɽʖ 

ʊʢʘʯʝʥʢʦ ɺ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ. 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ 
ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʨʦʙʢʫ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʝʙ-
ʩʝʨʚʝʨʘ ʥʘ ʙʘʟʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java ʪʘ ʬʨʝʡʤʚʦʨʢʫ Spring Boot. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ 
ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʻ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʾʭʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʝʨʝʟ API 

ʟʘʧʠʪʠ. 
ɼʘʥʘ ʩʠʩʪʝʤʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʚʝʙ-ʜʦʜʘʪʢʽʚ ʪʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʫ ʙʫʜʴ-ʷʢʠʭ ʩʬʝʨʘʭ, ʜʝ ʧʦʪʨʽʙʥʝ 
ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʯʝʨʝʟ API ʟʘʧʠʪʠ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java ʪʘ ʬʨʝʡʤʚʦʨʢ Spring 
Boot. Spring Boot ʻ ʧʦʪʫʞʥʠʤ ʬʨʝʡʤʚʦʨʢʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʨʦʟʨʦʙʣʷʪʠ ʚʝʙ-
ʜʦʜʘʪʢʠ ʟ ʚʝʣʠʢʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ, ʪʦʙʪʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʤʦʞʥʘ 
ʣʝʛʢʦ ʨʦʟʨʦʙʣʷʪʠ ʤʘʩʰʪʘʙʦʚʘʥʫ ʩʠʩʪʝʤʫ ʜʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʟ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ ʪʘ ʾʭ 

ʟʙʝʨʝʞʝʥʥʷ. ʄʦʚʘ java ʚ ʩʚʦʶ ʯʝʨʛʦʶ ʻ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʶ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ 
ʦʙʣʘʩʪʽ Enterprise ʨʽʰʝʥʴ, ʪʦʤʫ ʫ ʾʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʨʽʚʥʽ ʙʝʟʧʝʢʠ ʥʝ ʤʘʻ ʙʫʪʠ ʩʫʤʥʽʚʽʚ. 

ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʶʪʴ ʫ ʟʯʠʪʫʚʘʥʥʽ ʪʘ ʟʙʝʨʽʛʘʥʥʽ ʜʘʥʠʭ ʫ ʙʘʟʽ ʜʘʥʠʭ, 
ʘ ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʝʥʥʽ ʜʘʥʠʭ ʥʘ ʚʝʙ-ʩʪʦʨʽʥʮʽ ʯʝʨʝʟ API ʟʘʧʠʪʠ. ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʟʘ ʜʘʥʠʭ MySQL, ʮʷ ʙʘʟʘ ʜʘʥʠʭ ʻ ʪʨʘʥʟʘʢʮʽʡʥʦʶ ʪʘ 
ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʶ ʧʨʠ ʨʦʙʦʪʽ ʟ ʚʝʣʠʢʠʤʠ ʦʙôʻʤʘʤʠ ʜʘʥʠ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʫ ʙʘʟʽ ʜʘʥʠʭ 
ʟʙʝʨʽʛʘʪʠʤʫʪʴʩʷ ʜʘʥʽ ʟ ʜʘʪʯʠʢʽʚ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ ʘ ʪʘʢʦʞ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ 
ʨʦʩʣʠʥ. 

ʉʠʩʪʝʤʘ ʤʘʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʨʦʟʤʽʨʽ 
ʧʨʦʝʢʪʫ, ʚʽʜ ʤʘʣʠʭ ʜʦ ʚʝʣʠʢʠʭ. ʆʢʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ, 
ʘ ʪʘʢʦʞ ʨʽʟʥʽ ʨʽʚʥʽ ʜʦʩʪʫʧʫ ʜʦ ʬʫʥʢʮʽʡ ʩʠʩʪʝʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʣʽ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʋ ʩʠʩʪʝʤʽ ʧʝʨʝʜʙʘʯʝʥʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ 

ʜʦʩʪʫʧʫ ʜʦ ʬʫʥʢʮʽʡ ʩʠʩʪʝʤʠ. ʂʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʚʽʜ 
ʟʣʦʚʤʠʩʥʠʢʽʚ ʰʣʷʭʦʤ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ ʫ ʙʘʟʽ ʜʘʥʠʭ.  

ɼʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʩʠʩʪʝʤʦʶ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ API ʟʘʧʠʪʠ ʯʝʨʝʟ ʚʝʙ-
ʽʥʪʝʨʬʝʡʩ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʫ ʪʘ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʟ ʜʘʥʠʤʠ ʪʘ ʟʤʝʥʰʠʪʠ 

ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʾʭ ʦʙʨʦʙʢʠ.  
Spring Boot ʬʨʝʡʤʚʦʨʢ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʽʥ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʬʨʝʡʤʚʦʨʢʽʚ, ʷʢʽ 
ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʚʝʙ-ʩʪʦʨʽʥʢʠ, ʜʦʜʘʚʘʪʠ ʜʦ ʥʠʭ ʜʠʥʘʤʽʯʥʠʡ ʢʦʥʪʝʥʪ ʪʘ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. 
ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ Spring Boot ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʫ ʻ Spring 

MVC (Model-View-Controller) ʘʨʭʽʪʝʢʪʫʨʘ. Spring MVC ʜʦʟʚʦʣʷʻ ʨʦʟʙʠʪʠ ʚʝʙ-ʜʦʜʘʪʦʢ ʥʘ 
ʨʽʟʥʽ ʯʘʩʪʠʥʠ (ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʘ ʢʦʥʪʨʦʣʝʨ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʫ 

ʦʨʛʘʥʽʟʦʚʘʥʽʩʪʴ ʪʘ ʟʨʫʯʥʽʩʪʴ ʫ ʨʦʟʨʦʙʮʽ. 
ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʢʦʥʪʝʥʪʫ, Spring Boot ʬʨʝʡʤʚʦʨʢ ʟʘʙʝʟʧʝʯʫʻ 

ʽʥʪʝʛʨʘʮʽʶ ʟ ʰʘʙʣʦʥʥʠʤʠ ʨʫʰʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ Thymeleaf, FreeMarker ʘʙʦ Mustache. ʎʽ 
ʨʫʰʽʾ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʰʘʙʣʦʥʠ ʚʝʙ-ʩʪʦʨʽʥʦʢ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ 

ʜʠʥʘʤʽʯʥʠʡ ʢʦʥʪʝʥʪ, ʪʘʢʠʡ ʷʢ ʟʤʽʥʥʽ ʪʘ ʫʤʦʚʠ. 
Spring Boot ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʻ ʩʪʚʦʨʝʥʥʷ ʚʝʙ-ʩʝʨʚʽʩʽʚ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʜʦʜʘʪʢʘʤʠ. ɺʝʙ-ʩʝʨʚʽʩʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
REST ʘʙʦ SOAP ʧʨʦʪʦʢʦʣʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ. 

Spring Boot ʬʨʝʡʤʚʦʨʢ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʟ ʙʘʟʦʶ ʜʘʥʠʭ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʟ ʙʘʟʠ ʜʘʥʠʭ ʚʝʙ-ʜʦʜʘʪʢʫ. 
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ʆʪʞʝ, Spring Boot ʬʨʝʡʤʚʦʨʢ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʚʝʙ-ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ 
ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʘʙʣʦʥʥʠʭ ʨʫʰʽʾʚ, ʩʪʚʦʨʝʥʥʷʤ ʚʝʙ-ʩʝʨʚʽʩʽʚ ʪʘ ʚʟʘʻʤʦʜʽʻʶ ʟ ʙʘʟʦʶ 
ʜʘʥʠʭ. 

ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʨʦʟʨʦʙʢʫ ʚʝʙ-ʜʦʜʘʪʢʽʚ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ 

ʙʽʟʥʝʩʫ ʪʘ ʽʥʰʠʭ ʧʨʦʝʢʪʽʚ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. 
ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʫ ʚ Spring Boot, ʥʝʦʙʭʽʜʥʦ ʩʧʦʯʘʪʢʫ ʩʪʚʦʨʠʪʠ 

ʢʦʥʪʨʦʣʝʨ, ʷʢʠʡ ʦʙʨʦʙʣʷʪʠʤʝ ʟʘʧʠʪʠ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʂʦʥʪʨʦʣʝʨ ʤʦʞʝ ʧʨʠʡʤʘʪʠ 
ʧʘʨʘʤʝʪʨʠ ʟʘʧʠʪʫ ʪʘ ʧʦʚʝʨʪʘʪʠ ʚʽʜʧʦʚʽʜʴ ʚ ʬʦʨʤʘʪʽ HTML ʘʙʦ JSON, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʤʦʛ 

ʧʨʦʝʢʪʫ. 
ɼʘʣʽ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʰʘʙʣʦʥʥʠʡ ʨʫʰʽʡ, ʥʘʧʨʠʢʣʘʜ Thymeleaf. ɿʘ ʜʦʧʦʤʦʛʦʶ 

Thymeleaf ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʩʪʦʨʽʥʢʠ, ʜʦʜʘʚʘʪʠ ʚ ʥʠʭ ʜʠʥʘʤʽʯʥʠʡ ʢʦʥʪʝʥʪ ʪʘ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʤʦʚʠ ʪʘ ʮʠʢʣʠ. 

ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʟ ʙʘʟʠ ʜʘʥʠʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Spring 
Data JPA, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʩʪʠʡ ʪʘ ʟʨʫʯʥʠʡ ʩʧʦʩʽʙ ʨʦʙʦʪʠ ʟ ʙʘʟʦʶ ʜʘʥʠʭ. 

ʂʨʽʤ ʪʦʛʦ, Spring Boot ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʚʝʙ-
ʜʦʜʘʪʢʘ, ʱʦ ʩʧʨʦʱʫʻ ʨʦʟʨʦʙʢʫ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, Spring Boot ʬʨʝʡʤʚʦʨʢ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʣʷʪʠ ʝʬʝʢʪʠʚʥʠʡ ʪʘ ʟʨʫʯʥʠʡ 
ʚʝʙ-ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʨʝʡʤʚʦʨʢʘ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʫ ʪʘ ʧʨʦʩʪʫ 
ʨʦʟʨʦʙʢʫ ʚʝʙ-ʜʦʜʘʪʢʽʚ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʧʨʦʝʢʪʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʟʤʽʨʫ. 

ʂʨʽʤ ʪʦʛʦ, Spring Boot ʤʘʻ ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʙʽʙʣʽʦʪʝʢ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʣʝʛʢʦ ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʬʫʥʢʮʽʾ ʜʦ ʚʝʙ-ʜʦʜʘʪʢʘ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʘʚʪʦʨʠʟʘʮʽʾ ʪʘ 
ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Spring Security, ʘ ʜʣʷ ʨʦʙʦʪʠ ʟ 
ʝʣʝʢʪʨʦʥʥʦʶ ʧʦʰʪʦʶ - Spring Mail. 

ʆʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ ʩʠʩʪʝʤʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʰʘʨʦʚʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʜʘʥʠʭ. ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʟʥʠʭ 
ʰʘʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʰʘʨʠ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʫ, ʙʽʟʥʝʩ-ʣʦʛʽʢʠ ʪʘ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Spring Boot. Spring Boot Reference Guide, 2021. URL: https://docs.spring.io/spring-

boot/docs/current/reference/htmlsingle/ 
2. Rajput V. Spring Boot Microservices: Building Microservices Application Using 

Spring Boot Framework. Packt Publishing Ltd., 2018. 
3. Richardson C. Microservices Patterns: With Examples in Java. Manning Publications 

Co., 2020. 
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ʋɼʂ: 004.75:631.5 
ʈʆɿʈʆɹʂɸ ʂʆʄʇ'ʖʊɽʈʅʆɰ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ʊɽʇʃʀʎɽʖ: 

ʄɽʈɽɾɽɺɸ ʏɸʉʊʀʅɸ 

ɹʨʘʟʦʚʩʴʢʠʡ ɸ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ. 

ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʪʝʧʣʠʯʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʦʩʪʽʡʥʦ ʟʽʪʢʥʝʥʥʽ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 
ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ, ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. ʈʦʟʨʦʙʢʘ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ ʟʘʙʝʟʧʝʯʫʻ 
ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʜʘʣʝʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʪʝʧʣʠʮʽ. 
ʆʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʝʨʝʞʝʚʦʾ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ ʻ ʧʨʠʩʪʨʦʾ ʚʽʜʩʪʝʞʝʥʥʷ 

ʜʘʥʠʭ (ʩʝʥʩʦʨʠ) ʪʘ ʧʨʠʩʪʨʦʾ ʫʧʨʘʚʣʽʥʥʷ (ʨʝʛʫʣʷʪʦʨʠ). ʎʽ ʧʨʠʩʪʨʦʾ ʟʙʠʨʘʶʪʴ ʜʝʪʘʣʴʥʫ 
ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʽʚʝʥʴ ʦʩʚʽʪʣʝʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʫ, ʚʦʣʦʛʽʩʪʴ, ʢʦʥʮʝʥʪʨʘʮʽʶ CO2 ʪʘ ʽʥʰʽ 

ʧʘʨʘʤʝʪʨʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʨʦʮʝʩʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ. 
ʉʠʩʪʝʤʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʟ 

ʩʝʥʩʦʨʽʚ ʜʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ, ʷʢʠʡ ʦʙʨʦʙʣʷʻ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʪʘ ʚʽʜʧʨʘʚʣʷʻ 
ʢʦʤʘʥʜʠ ʧʨʠʩʪʨʦʷʤ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ ʧʨʦʮʝʩʠ ʦʧʘʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʾ, 

ʟʨʦʰʝʥʥʷ ʪʘ ʽʥʰʽ (ʨʠʩ. 1). 
 

ʈʠʩ. 1 ʉʭʝʤʘ ʤʝʨʝʞʝʚʦʾ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʪʦʢʦʣʽʚ ʤʝʨʝʞʝʚʦʛʦ ʟʚ'ʷʟʢʫ, ʪʘʢʠʭ ʷʢ Zigbee, LoRaWAN ʪʘ ʽʥʰʽ 

[2], ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʥʘ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ ʪʘ ʚ 
ʨʽʟʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚʘʭ. ʎʽ ʧʨʦʪʦʢʦʣʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʘʢʦʞ ʚʠʩʦʢʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, 
ʱʦ ʜʦʟʚʦʣʷʻ ʟʝʢʦʥʦʤʠʪʠ ʨʝʩʫʨʩʠ ʪʘ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʩʠʩʪʝʤʠ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʦʶ ʨʦʟʨʦʙʣʝʥʦ ʚʝʙ-ʽʥʪʝʨʬʝʡʩ [1], 

ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʽʜʜʘʣʝʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʪʝʧʣʠʮʽ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʽ 
ʜʘʥʽ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ. ʎʝʡ ʽʥʪʝʨʬʝʡʩ ʤʘʻ ʘʜʘʧʪʠʚʥʠʡ ʜʠʟʘʡʥ ʽ ʤʦʞʝ ʙʫʪʠ 
ʚʠʢʦʨʠʩʪʘʥʠʡ ʥʘ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʷʭ, ʪʘʢʠʭ ʷʢ ʩʤʘʨʪʬʦʥʠ, ʧʣʘʥʰʝʪʠ ʪʘ ʢʦʤʧ'ʶʪʝʨʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ [1] 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ, ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ 
ʝʥʝʨʛʽʶ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʣʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʧʣʠʯʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ɼʦʜʘʪʢʦʚʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ, ʤʦʞʣʠʚʽʩʪʴ 
ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʝʨʚʽʩʽʚ ʜʦʟʚʦʣʠʪʴ 
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ʧʦʢʨʘʱʠʪʠ ʨʦʙʦʪʫ ʪʝʧʣʠʮʽ. ɯʥʪʝʛʨʘʮʽʷ ʟ ʩʠʩʪʝʤʘʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʛʦʜʠ ʜʦʧʦʤʦʞʝ 
ʦʧʪʠʤʘʣʴʥʦ ʨʝʛʫʣʶʚʘʪʠ ʧʨʦʮʝʩʠ ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʦʧʘʣʝʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ ʟʦʚʥʽʰʥʽ ʫʤʦʚʠ 
[3]. ʊʘʢʦʞ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʩʧʨʠʷʪʠʤʝ 
ʚʠʷʚʣʝʥʥʶ ʪʝʥʜʝʥʮʽʡ ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʧʨʦʙʣʝʤ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʨʦʩʪʦʤ ʨʦʩʣʠʥ ʘʙʦ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʦʙʣʘʜʥʘʥʥʷ. 
ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʜʘʥʠʭ ʪʘ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʰʠʬʨʫʚʘʥʥʷ, 
ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʘʚʪʦʨʠʟʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʤʦʥʽʪʦʨʠʥʛʫ ʘʢʪʠʚʥʦʩʪʽ ʫ ʤʝʨʝʞʽ, 

ʟʘʙʝʟʧʝʯʘʪʴ ʥʘʜʽʡʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʪʘ ʟʘʭʠʩʪ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ. 
ɺ ʮʽʣʦʤʫ, ʨʦʟʨʦʙʢʘ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ ʟ ʤʝʨʝʞʝʚʦʶ 

ʯʘʩʪʠʥʠ ʩʪʘʥʝ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʧʣʠʯʥʠʭ 
ʛʦʩʧʦʜʘʨʩʪʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʶʯʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ 

ʨʠʥʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. 
ɸʥʘʣʽʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ ʥʘ 

ʨʽʟʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʜʝʤʦʥʩʪʨʫʻ ʟʥʘʯʥʝ ʧʦʢʨʘʱʝʥʥʷ ʚ ʫʧʨʘʚʣʽʥʥʽ ʨʝʩʫʨʩʘʤʠ, ʟʥʠʞʝʥʥʷ 
ʚʠʪʨʘʪ ʥʘ ʝʥʝʨʛʽʶ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ. ʆʢʨʽʤ ʪʦʛʦ, 

ʚʽʜʜʘʣʝʥʠʡ ʢʦʥʪʨʦʣʴ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʜʦʟʚʦʣʷʶʪʴ ʦʧʝʨʘʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʪʘ ʫʩʫʚʘʪʠ 
ʧʨʦʙʣʝʤʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʨʦʩʪʦʤ ʨʦʩʣʠʥ ʘʙʦ ʨʦʙʦʪʦʶ ʦʙʣʘʜʥʘʥʥʷ, ʪʠʤ ʩʘʤʠʤ ʟʥʠʞʫʶʯʠ 
ʨʠʟʠʢʠ ʜʣʷ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʢʦʤʫʥʽʢʘʮʽʡ, ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʷ 
ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ 
ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ ʘʣʛʦʨʠʪʤʽʚ ʦʧʪʠʤʽʟʘʮʽʾ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʣʴʰ ʧʨʦʛʨʝʩʠʚʥʠʭ ʤʝʪʦʜʽʚ 
ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʘʮʽʶ ʟ 

ʥʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʙʣʦʢʯʝʡʥ ʘʙʦ 5G. 
ɺ ʨʝʟʫʣʴʪʘʪʽ, ʢʦʤʧ'ʶʪʝʨʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ ʟ ʤʝʨʝʞʝʚʦʶ ʯʘʩʪʠʥʠ 

ʩʪʘʥʝ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 
ʪʝʧʣʠʯʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ, ʚʨʘʭʦʚʫʶʯʠ ʟʨʦʩʪʘʶʯʽ ʚʠʤʦʛʠ ʨʠʥʢʫ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʽʡʢʠʡ 

ʨʦʟʚʠʪʦʢ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ ʪʘ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʋɼʂ 004.4 
ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ɿ ʆɹʃɯʂʋ ɼʆɼɸʊʂʆɺʀʍ ɹɸʃɯɺ 

ʉʊʋɼɽʅʊɯɺ ʅʋɹɯʇ ʋʂʈɸɰʅʀ 

ɼʝʨʠʛʘ ɹ.ɻ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 

ʑʦʩʝʤʝʩʪʨʫ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʨʝʡʪʠʥʛʦʚʦʛʦ ʙʘʣʫ ʫʩʧʽʰʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ 
ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ ʪʘʢʦʞ 
ʚʨʘʭʦʚʫʶʪʴʩʷ ʙʘʣʠ ʟʘ ʫʯʘʩʪʴ ʫ ʥʘʫʢʦʚʽʡ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʛʨʦʤʘʜʩʴʢʦʤʫ 
ʞʠʪʪʽ, ʪʚʦʨʯʽʡ ʪʘ ʩʧʦʨʪʠʚʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʎʽ ʙʘʣʠ ʦʙôʻʜʥʘʥʽ ʚ ʟʘʛʘʣʴʥʫ ʢʘʪʝʛʦʨʽʶ ʧʽʜ 

ʥʘʟʚʦʶ çʜʦʜʘʪʢʦʚʽ ʙʘʣʠè [1]. 
ʗʢ ʟ ʙʫʜʴ ʷʢʠʤʠ ʽʥʰʠʤʠ ʙʘʣʘʤʠ, ʟʘ ʥʠʤʠ ʧʦʚʠʥʝʥ ʚʝʩʪʠʩʷ ʦʙʣʽʢ. ʄʠ ʞʠʚʝʤʦ ʚ ʯʘʩ 

ʧʨʠʩʢʦʨʝʥʦʾ ʮʠʬʨʦʚʽʟʘʮʽʾ, ʢʦʣʠ ʥʘʚʽʪʴ ʜʝʨʞʘʚʘ ʤʘʻ ʚʣʘʩʥʠʡ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ, ʚ ʷʢʦʤʫ 
ʥʘʜʘʻ ʙʽʣʴʰʽʩʪʴ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʜʝʨʞʘʚʥʠʭ ʧʦʩʣʫʛ, ʪʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʦ ʡʪʠ ʚ ʥʦʛʫ ʟ 

ʯʘʩʦʤ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʚʩʽʭ ʩʬʝʨ ʞʠʪʪʷ, ʚʽʜ ʜʦʩʪʘʚʢʠ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʜʦ ʪʘʢʩʽ ʯʠ 
ʧʦʩʣʫʛ ʧʝʨʫʢʘʨʷ, ʤʦʙʽʣʴʥʽ ʟʘʩʪʦʩʫʥʢʠ ʧʨʠʰʚʠʜʞʫʶʪʴ ʽ ʧʦʢʨʘʱʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʣʶʜʝʡ ʟ 
ʨʽʟʥʠʤʠ ʫʩʪʘʥʦʚʘʤʠ. ʋʞʝ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ ʥʘ ʙʘʟʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʋʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ 
ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ ʧʨʘʮʶʻ ʥʘʚʯʘʣʴʥʠʡ ʦʥʣʘʡʥ ʧʦʨʪʘʣ Elearn [2], ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʠʢʣʘʜʘʯʽ ʽ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʟʤʦʛʫ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʥʘʚʯʘʥʥʷ, ʜʽʣʠʪʠʩʷ 
ʢʦʨʠʩʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʽ ʣʝʢʮʽʷʤʠ, ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʟʚôʷʟʦʢ ʟ ʢʦʣʝʛʘʤʠ, ʘ ʪʘʢʦʞ ʥʘ ʥʴʦʤʫ 
ʟʙʝʨʽʛʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʩʽ ʙʘʣʠ, ʦʪʨʠʤʘʥʽ ʩʪʫʜʝʥʪʘʤʠ ʧʨʦʪʷʛʦʤ ʩʝʤʝʩʪʨʫ ʥʘ 
ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʘʭ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɸʣʝ ʥʘʞʘʣʴ ʥʘ Elearn ʥʝ ʤʦʞʥʘ ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʜʦʜʘʪʢʦʚʽ ʙʘʣʠ ʩʪʫʜʝʥʪʽʚ. ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʟ ʦʙʣʽʢʫ ʜʦʜʘʪʢʦʚʠʭ ʙʘʣʽʚ ʩʪʫʜʝʥʪʽʚ 
ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʧʨʦʧʦʥʫʻ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ. 

ɼʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʮʝ Android-ʜʦʜʘʪʦʢ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʩʪʘʨʦʩʪʽ ʢʦʞʥʦʾ ʟ 
ʛʨʫʧ ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʦʜʘʪʢʦʚʽ ʙʘʣʠ ʩʪʫʜʝʥʪʽʚ ʩʚʦʻʾ ʛʨʫʧʠ, ʘ ʪʘʢʦʞ ʛʝʥʝʨʫʚʘʪʠ 

ʟʚʽʪ ʚ Excel ʬʦʨʤʘʪʽ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʝʢʘʥʘʪ ʥʘ ʦʙʨʦʙʢʫ. 
ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʨʠʩʪʫʚʘʯʫ ʚʠʢʦʥʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ: 
1. ɼʦʜʘʚʘʥʥʷ: 

¶ ɼʦʜʘʚʘʥʥʷ ʛʨʫʧ; 

¶ ɼʦʜʘʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʜʘʥʠʭ ʛʨʫʧ; 

¶ ɼʦʜʘʚʘʥʥʷ ʘʢʪʠʚʥʦʩʪʝʡ ʜʦ ʩʪʫʜʝʥʪʽʚ. 

2. ʈʝʜʘʛʫʚʘʥʥʷ: ʟʤʽʥʘ ʚʞʝ ʚʥʝʩʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʘʢʪʠʚʥʦʩʪʽ ʜʦʜʘʥʦʾ ʜʦ ʩʪʫʜʝʥʪʘ.  
3. ɺʠʜʘʣʝʥʥʷ: ʚʠʜʘʣʝʥʥʷ ʚʠʧʘʜʢʦʚʦ ʜʦʜʘʥʦʾ ʯʠ ʚʞʝ ʥʝʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦ 
ʘʢʪʠʚʥʦʩʪʷʤ; ʚʠʜʘʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ; ʚʠʜʘʣʝʥʥʷ ʛʨʫʧ. 

4. ɻʝʥʝʨʘʮʽʷ Excel ʟʚʽʪʫ ʟʽ ʩʧʠʩʢʦʤ ʩʪʫʜʝʥʪʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʾʭ ʘʢʪʠʚʥʦʩʪʽ. 

ʉʘʤ ʜʦʜʘʪʦʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Kotlin ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ Jetpack Compose [3] ʜʣʷ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ (ʨʠʩ.1).  
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ʈʠʩ 1. ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ 

ɺʩʽ ʜʘʥʽ ʜʦʜʘʪʢʫ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʣʦʢʘʣʴʥʽʡ ʙʘʟʽ ʜʘʥʠʭ, ʷʢʘ ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʽʙʣʽʦʪʝʢʠ Room [4]. ɼʘʥʘ ʙʽʙʣʦʪʝʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʟʘ ʦʩʥʦʚʫ SQLite ʙʘʟʫ ʜʘʥʠʭ, ʱʦ ʜʘʻ 
ʟʤʦʛʫ ʣʝʛʢʦ ʤʘʥʽʧʫʣʶʚʘʪʠ ʟʙʝʨʝʞʝʥʠʤʠ ʜʘʥʠʤʠ ʥʘ ʧʨʠʩʪʨʦʷʭ ʟ ʦʙʤʝʞʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ 
ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ER ʤʦʜʝʣʴ ʙʘʟʠ ʜʘʥʠʭ ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻ 
ʜʦʜʘʪʦʢ. 

 

ʈʠʩ 2. ER-ʤʦʜʝʣʴ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʉʪʠʧʝʥʜʽʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ: https://nubip.edu.ua/node/38 

2. ʅʘʚʯʘʣʴʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʘʣ ʅʋɹʽʇ ʋʢʨʘʾʥʠ ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://elearn.nubip.edu.ua/ 
3. Jetpack Compose UI App Development Toolkit ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://developer.android.com/jetpack/compose 
4. Save data in a local database using Room ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://developer.android.com/training/data-storage/room 
  

https://nubip.edu.ua/node/38
https://elearn.nubip.edu.ua/
https://developer.android.com/jetpack/compose
https://developer.android.com/training/data-storage/room
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ʋɼʂ 004.42 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʈɽɸʃɯɿɸʎɯɰ ʉʀʄʋʃʗʎɯɰ ʆɹôɭʂʊɯɺ 

ʍʘʤʫʜʘ ʄ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʥʢʨʘʪʴʻʚ ɺ. ʆ. 
ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʪʘʢʠʭ ʷʢ ʨʝʢʣʘʤʘ, ʤʘʨʢʝʪʠʥʛ, ʥʘʚʯʘʥʥʷ, ʤʝʜʠʮʠʥʘ ʪʘ 
ʽʥʰʽ. ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʧʨʦʝʢʪ ï ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʦʩʥʦʚʥʫ ʬʫʥʢʮʽʶ: 
ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʚʣʘʩʥʽ 3D-ʤʦʜʝʣʽ ʜʦ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. 
ʈʦʟʨʦʙʢʘ ʻ ʘʢʪʫʘʣʴʥʦʶ, ʦʩʢʽʣʴʢʠ ʚʽʜʧʦʚʽʜʘʻ ʧʦʧʠʪʫ ʥʘ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ. 

ʈʠʥʦʢ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 3D-ʤʦʜʝʣʝʡ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʪʘʢʠʭ ʷʢ 
ʘʨʭʽʪʝʢʪʫʨʘ, ʜʠʟʘʡʥ, ʨʝʢʣʘʤʘ ʪʘ ʽʥʰʽ, ʧʨʦʜʦʚʞʫʻ ʨʦʟʰʠʨʶʚʘʪʠʩʷ. ʇʨʦʝʢʪ ʤʦʞʝ 
ʚʽʜʧʦʚʽʜʘʪʠ ʟʨʦʩʪʘʶʯʦʤʫ ʧʦʧʠʪʫ ʥʘ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʚʽʜʢʨʠʚʘʪʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 
ʚʠʢʦʨʠʩʪʘʥʥʷ 3D-ʤʦʜʝʣʝʡ ʚ ʨʝʘʣʴʥʦʤʫ ʩʚʽʪʽ. 

ɼʦʜʘʪʦʢ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʚʣʘʩʥʽ 3D-ʤʦʜʝʣʽ, ʜʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʪʚʦʨʯʽ ʟʜʽʙʥʦʩʪʽ, ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʤʦʜʝʣʽ ʪʘ ʚʟʘʻʤʦʜʽʷʪʠ 
ʟ ʥʠʤʠ ʚ ʨʝʘʣʴʥʦʤʫ ʩʚʽʪʽ. ʊʘʢʦʞ ʪʘʢʠʡ ʜʦʜʘʪʦʢ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ 3D-
ʜʠʟʘʡʥʝʨʠ, ʷʢʽ ʭʦʯʫʪʴ ʧʦʜʠʚʠʪʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪ ʩʚʦʻʾ ʨʦʙʦʪʠ, ʘ ʡ ʚʠʢʣʘʜʘʯʽ ï ʜʣʷ ʷʢʽʩʥʦʛʦ 

ʦʟʚʫʯʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʤʘʨʢʝʪʦʣʦʛʠ ï ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʪʦʚʘʨʽʚ ʚ ʜʦʧʦʚʥʝʥʽʡ ʨʝʘʣʴʥʦʩʪʽ 
ʧʦʪʝʥʮʽʡʥʠʤ ʧʦʢʫʧʮʷʤ, ʣʽʢʘʨʽ ï ʜʣʷ ʪʝʤʠ ʩʚʦʛʦ ʥʘʧʨʷʤʫ, ʽʥʞʝʥʝʨʠ ʪʘ ʘʨʭʽʪʝʢʪʦʨʠ ï ʜʣʷ 
ʨʦʟʨʦʙʢʠ ʽ ʜʝʤʦʥʩʪʨʘʮʽʾ ʽʥʩʪʨʫʤʝʥʪʽʚ ʘʙʦ ʧʨʦʝʢʪʽʚ. 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʟʦʙʨʘʞʝʥʽ ʧʦʢʘʟʘʥʦ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ, ʷʢʘ ʽʥʬʦʨʤʫʻ ʧʨʦ ʨʦʙʦʪʫ 

3D-ʜʠʟʘʡʥʝʨʘ, ʘ ʩʘʤʝ ʩʪʚʦʨʝʥʥʷ 3D-ʤʦʜʝʣʝʡ. 

 
ʈʠʩ.1. ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ 

ʇʨʦʝʢʪ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ Unity ʪʘ ARFoundation. ARFoundation  - 
ʥʘʙ̔ʨ ʩʢʨʠʧʪʽʚ ʜʣʷ ʨʦʙʦʪʠ ʟ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʨʠʩʪʨʽʡ 
ʫ ʧʨʦʩʪʦʨʽ, ʚʠʷʚʣʷʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʪʘ ʚʝʨʪʠʢʘʣʴʥʽ ʧʦʚʝʨʭʥʽ, ʚʠʷʚʣʷʪʠ ʪʘ ʚʽʜʩʪʝʞʫʚʘʪʠ 
2D ʟʦʙʨʘʞʝʥʥʷ, 3D ʦʙ'ʻʢʪʠ. 

ARFoundation ʜʦʟʚʦʣʷʻ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʧʦʚʝʨʭʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʩʧʦʩʦʙʽʚ: 
ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʧʣʦʱʠʥʦʶ ʪʘ ʤʘʨʢʝʨʦʤ. 

ʆʩʢʽʣʴʢʠ ʨʦʟʨʦʙʣʶʚʘʣʴʥʠʡ ʧʨʦʝʢʪ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ Android, ʪʦ ʜʣʷ ʡʦʛʦ 
ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʨʽʙʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʙʽʙʣʽʦʪʝʢʘʤʠ ARCore. 

ʗʢ ʮʝ ʧʨʘʮʶʻ? ʂʘʤʝʨʘ ʪʝʣʝʬʦʥʫ ʙʘʯʠʪʴ ʢʘʨʪʠʥʢʫ, ʘ ʮʷ ʢʘʨʪʠʥʢʘ ʧʣʦʩʢʘ, ʪʦʙʪʦ ʚ 2D, 
ʘ ʤʠ ʟʥʘʭʦʜʠʤʦʩʴ ʚ ʯʦʪʠʨʴʦʭʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʘʪʯʠʢʽʚ ʛʣʠʙʠʥʠ ʚ 
ʢʘʤʝʨʽ, ʢʘʤʝʨʘ ʨʦʟʙʠʚʘʻ ʢʘʨʪʠʥʢʫ ʥʘ ʤʽʣʴʡʦʥ ʪʦʯʦʢ ʟ ʷʢʠʭ ʤʠ ʤʦʞʝʤʦ ʩʪʚʦʨʠʪʠ 
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ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʫ ʤʦʜʝʣʴ. ɿʘ ʜʦʧʦʤʦʛʦʶ SLAM-ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʣʠʚʦ ʧʦʙʫʜʫʚʘʪʠ 3D-
ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʪʦʯʦʢ. 

SLAM - ʻ ʘʣʛʦʨʠʪʤʽʯʥʦʶ ʦʙʯʠʩʣʶʚʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʧʦʙʫʜʦʚʠ ʽ ʦʥʦʚʣʝʥʥʷ ʤʘʧʠ 
ʥʝʚʽʜʦʤʦʛʦ ʦʪʦʯʝʥʥʷ ʟ ʦʜʥʦʯʘʩʥʠʤ ʚʽʜʩʪʝʞʫʚʘʥʥʷʤ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʨʫʭʘʶʯʠʩʴ ʧʦ 

ʥʴʦʤʫ. 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ARFoundation. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://unity.com/unity/features/arfoundation 

2. SLAM ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://uk.wikipedia.org/wiki/SLAM_(%D0%BC%D0%B5%D1%82%D0%BE%D0%B4) 

3. ʅʘʣʘʰʪʫʚʘʥʥʷ ʚʠʷʚʣʝʥʥʷ ʧʣʦʱʠʥʠ ʜʣʷ AR Foundation. ï [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://learn.unity.com/tutorial/configuring-plane-detection-for-

ar-foundation# 
  

https://unity.com/unity/features/arfoundation
https://uk.wikipedia.org/wiki/SLAM_(%D0%BC%D0%B5%D1%82%D0%BE%D0%B4)
https://learn.unity.com/tutorial/configuring-plane-detection-for-ar-foundation%23
https://learn.unity.com/tutorial/configuring-plane-detection-for-ar-foundation%23
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ʋɼʂ 004.4 
ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʈʆɿʇʆɺʉʖɼɾɽʅʅʗ ʈʆɿʂʃɸɼʋ ɿɸʅʗʊʔ 

ʅɸ ʄʆɹɯʃʔʅɯ ʇʈʀʉʊʈʆɰ 

ʇʘʭʘʣʶʢ ʂ.ɼ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 

ʂʦʞʥʦʛʦ ʩʝʤʝʩʪʨʫ ʥʘ ʩʘʡʪʽ ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʟôʷʚʣʷʶʪʴʩʷ Excel ʬʘʡʣʠ ʟ ʨʦʟʢʣʘʜʘʤʠ 
ʟʘʥʷʪʴ ʜʣʷ ʚʩʽʭ ʬʘʢʫʣʴʪʝʪʽʚ.  ʊʘʢʽ ʬʘʡʣʠ ʤʽʩʪʷʪʴ ʚ ʩʦʙʽ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʩʽ ʧʘʨʠ ʢʦʞʥʦʾ 
ʛʨʫʧʠ ʧʝʚʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʢʦʞʥʦʛʦ ʢʫʨʩʫ. ʎʝ ʜʦʚʦʣʽ ʪʘʢʠ ʚʝʣʠʢʘ ʪʘʙʣʠʮʷ ʽ ʧʦʰʫʢ ʩʚʦʛʦ 
ʨʦʟʢʣʘʜʫ ʟʘʡʤʘʻ ʙʘʛʘʪʦ ʯʘʩʫ. ʂʨʽʤ ʪʦʛʦ, ʡʦʛʦ ʥʝʧʨʘʢʪʠʯʥʦ ʧʝʨʝʛʣʷʜʘʪʠ ʥʘ ʪʝʣʝʬʦʥʽ ʯʝʨʝʟ 

ʤʘʣʠʡ ʝʢʨʘʥ [1]. 
ɼʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʮʝ Android-ʜʦʜʘʪʦʢ, ʷʢʠʡ ʩʧʨʦʩʪʠʪʴ ʪʘ ʦʧʪʠʤʽʟʫʻ ʮʝʡ 

ʧʦʰʫʢ ʟʘ ʨʘʭʫʥʦʢ ʚʠʙʦʨʫ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʢʫʨʩʫ ʪʘ ʛʨʫʧʠ. 
ʂʨʽʤ ʪʦʛʦ, ʚʽʥ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʧʦʪʦʯʥʫ ʧʘʨʫ ʪʘ ʧʨʘʮʶʚʘʪʠ ʟ ʜʘʥʠʤʠ 

ʚʠʢʣʘʜʘʯʽʚ, ʱʦ ʚʝʜʫʪʴ ʮʽ ʧʘʨʠ. 
ɼʣʷ ʨʽʰʝʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʨʠʩʪʫʚʘʯʫ ʚʠʢʦʥʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ: 
1. ɼʦʜʘʚʘʥʥʷ:  

¶ ʟʘʧʠʩ ʜʘʥʠʭ ʟ Excel ʬʘʡʣʫ ʨʦʟʢʣʘʜʫ ʜʦ ɹɼ (ʢʦʞʝʥ ʥʦʚʠʡ ʬʘʡʣ ʟʘʧʠʩʫʻʪʴʩʷ 
ʦʢʨʝʤʦ); 

¶ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʟʘʧʠʩʽʚ ʟ ʜʘʥʠʤʠ ʧʨʦ ʚʠʢʣʘʜʘʯʘ-ʣʝʢʪʦʨʘ ʪʘ ʚʠʢʣʘʜʘʯʘ-

ʧʨʘʢʪʠʢʘ ʜʣʷ ʢʦʞʥʦʛʦ ʦʙʨʘʥʦʛʦ ʧʨʝʜʤʝʪʘ. 
2. ʈʝʜʘʛʫʚʘʥʥʷ: ʦʥʦʚʣʝʥʥʷ ʚʞʝ ʚʥʝʩʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʢʣʘʜʘʯʽʚ ʪʘ 

ʧʦʯʘʪʦʢ/ʟʘʢʽʥʯʝʥʥʷ ʧʘʨ. 
3. ɺʠʜʘʣʝʥʥʷ: ʚʠʜʘʣʝʥʥʷ ʚʠʧʘʜʢʦʚʦ ʚʥʝʩʝʥʠʭ ʯʠ ʥʝʘʢʪʫʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦ 

ʚʠʢʣʘʜʘʯʽʚ; ʚʠʜʘʣʝʥʥʷ ʬʘʡʣʽʚ ʨʦʟʢʣʘʜʫ. 

ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ (ʨʠʩ.1). 

 
ʈʠʩ 1. ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ɯʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʨʦʟʢʣʘʜʫ ʥʘ 

ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ 
ʅʘ ʦʩʥʦʚʽ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ, ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʚʽʜʧʦʚʽʜʥʫ ER-ʜʽʘʛʨʘʤʫ(ʨʠʩ.2). 
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ʈʠʩ 2. ER-ʜʽʘʛʨʘʤʘ 
ʗʢ ʙʘʟʫ ʜʘʥʠʭ, ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʪʠ ʙʽʙʣʽʦʪʝʢʫ Room, ʱʦ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ɹɼ SQLite, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʥʘʜʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʜʦʜʘʪʢʽʚ ʥʘ Android, 
ʱʦ ʚʠʤʘʛʘʶʪʴ ʣʦʢʘʣʴʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʪʘ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʝʬʝʢʪʠʚʥʦ 
ʧʨʘʮʶʚʘʪʠ ʟ ʜʘʥʠʤʠ ʥʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ ʟ ʦʙʤʝʞʝʥʦʶ ʢʽʣʴʢʽʩʪʶ ʨʝʩʫʨʩʽʚ. [2] 

ʅʘ ʧʨʠʢʣʘʜʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʜʠʟʘʡʥʫ (ʨʠʩ. 3) ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʽʥʪʝʨʬʝʡʩ ʜʦʜʘʪʢʫ. 

 

ʈʠʩ 3. ɯʥʪʝʨʬʝʡʩ ʜʦʜʘʪʢʫ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʈʦʟʢʣʘʜ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  
https://nubip.edu.ua/node/23920 

2. ʈʦʟʨʦʙʢʘ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  

https://brander.ua/technologies/room 
  

https://nubip.edu.ua/node/23920
https://brander.ua/technologies/room
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ʋɼʂ 004.932.2:794.8. 
ʈʆɿʈʆɹʂɸ ʇʆʈʊɸʊʀɺʅʆɰ ɻʈɸʃʔʅʆɰ ʉʀʉʊɽʄʀ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ 

ʄɯʂʈʆʂʆʄʇ'ʖʊɽʈʅʀʍ ʉʀʉʊɽʄ 

ʏʝʨʥʶʢ ɸ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ. 

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʦʙʩʷʛʠ ʧʨʦʜʘʞʫ ʧʦʨʪʘʪʠʚʥʠʭ ʽʛʨʦʚʠʭ ʩʠʩʪʝʤ ʟʨʦʩʪʘʶʪʴ ʟ ʢʦʞʥʠʤ 
ʨʦʢʦʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʙʽʣʴʰʘ ʧʦʧʫʣʷʨʥʽʩʪʴ ʪʘʢʦʾ ʧʦʨʪʘʪʠʚʥʦʾ ʽʛʨʦʚʦʾ ʢʦʥʩʦʣʽ ʷʢ 
Nintendo Switch, ʟʽ ʩʚʦʾʤ ʥʘʡʙʣʠʞʯʠʤ ʢʦʥʢʫʨʝʥʪʦʤ Sony PlayStation 5, ʷʢʘ ʷʚʣʷʻʪʴʩʷ 
ʽʛʨʦʚʦʶ ʢʦʥʩʦʣʣʶ, ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʩʘʡʪʫ statista.com [1], ʩʪʘʥʦʤ ʥʘ ʜʚʽ ʪʠʩʷʯʽ ʜʚʘʜʮʷʪʴ 

ʧʝʨʰʠʡ ʨʽʢ, Nintendo Switch ʙʫʣʦ ʧʨʦʜʘʥʦ ʧʦʥʘʜ 25 ʤʽʣʴʡʦʥʽʚ ʦʜʠʥʠʮʴ, ʚ ʪʦʡ ʯʘʩ ʷʢ Sony 
PlayStation 5, ʙʣʠʟʴʢʦ 12,6 ʤʽʣʴʡʦʥʘ ʦʜʠʥʠʮʴ. 

ɯʛʨʠ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʬʦʨʤ ʨʦʟʚʘʛ, ʱʦ ʩʧʨʠʷʻ ʧʦʷʚʽ ʥʦʚʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ 
ʨʽʰʝʥʴ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʦʨʪʘʪʠʚʥʠʭ ʽʛʨʦʚʠʭ ʩʠʩʪʝʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʢʦʤʧ'ʶʪʝʨʥʠʭ 

ʩʠʩʪʝʤ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʩʪʚʦʨʶʚʘʪʠ ʛʨʘʬʽʯʥʦ ʩʢʣʘʜʥʽ ʽʛʨʠ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʾʭ 
ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʇʨʠ ʩʪʚʦʨʝʥʥ ̔ʧʦʨʪʘʪʠʚʥʦʾ ʛʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʢʦʤʧ'ʶʪʝʨʥʠʭ 
ʩʠʩʪʝʤ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʙʘʛʘʪʦ ʯʠʥʥʠʢʽʚ. ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʻ ʦʙʨʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ 

ʤʽʢʨʦʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ, ʚʘʨʪʦʩʪʽ, ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ 
ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʪʠ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ 
ʤʽʢʨʦʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ. 

ʊʘʢʦʞ ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʙ ʟʘʙʝʟʧʝʯʫʚʘʣʦ 

ʥʝʦʙʭʽʜʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʛʨʠ ʥʘ ʧʦʨʪʘʪʠʚʥʽʡ ʛʨʘʣʴʥʽʡ ʩʠʩʪʝʤʽ. ʅʘʧʨʠʢʣʘʜ, ʮʝ ʤʦʞʝ 
ʙʫʪʠ ʩʧʝʮʽʘʣʴʥʘ ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʘʙʦ ʧʨʦʛʨʘʤʥʽ ʜʦʜʘʪʢʠ ʜʣʷ ʟʘʧʫʩʢʫ ʽʛʦʨ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʧʦʨʪʘʪʠʚʥʦʾ ʛʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
ʤʽʢʨʦʢʦʤʧôʶʪʝʨʥʽ ʩʠʩʪʝʤʠ, ʪʘʢʽ ʷʢ Raspberry Pi ʘʙʦ Arduino, ʚʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʩʚʦʾʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʚ ʪʘʙʣʠʮʽ 1 ʧʦʢʘʟʘʥʦ ʾʭ ʦʩʥʦʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ [2]. 
ʊʘʙʣʠʮʷ 1 ï ʇʦʨʽʚʥʷʥʥʷ Raspberry Pi ʟ Arduino 

Raspberry Pi Arduino  

Raspberry Pi ð ʮʝ ʦʜʥʦʧʣʘʪʥʠʡ 
ʢʦʤʧôʶʪʝʨ ʘʙʦ SBC 

Arduino ð ʮʝ ʧʣʘʪʘ ʨʦʟʨʦʙʢʠ ʥʘ ʦʩʥʦʚʽ 
ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ 

ɼʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ Raspberry Pi ʧʦʪʨʽʙʝʥ 
ʜʠʩʪʨʠʙʫʪʠʚ Linux ʥʘ ʦʩʥʦʚʽ Debian ʧʽʜ 
ʥʘʟʚʦʶ Raspberry Pi OS 

ʆʩʢʽʣʴʢʠ ʮʝ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ, ʦʧʝʨʘʮʽʡʥʘ 
ʩʠʩʪʝʤʘ ʥʝ ʧʦʪʨʽʙʥʘ 

ʋʩʽ ʥʝʦʙʭʽʜʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʪʘʢʽ ʷʢ 
ʧʨʦʮʝʩʦʨ, ʦʧʝʨʘʪʠʚʥʘ ʧʘʤôʷʪʴ, 

ʥʘʢʦʧʠʯʫʚʘʯ, ʨʦʟôʻʤʠ, ʢʦʥʪʘʢʪʠ GPIO 
ʪʦʱʦ, ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʩʘʤʽʡ ʧʣʘʪʽ 
Raspberry Pi 

ʄʽʢʨʦʢʦʥʪʨʦʣʝʨ ʥʘ ʧʣʘʪʽ Arduino 
(ʥʘʧʨʠʢʣʘʜ, ATmega328P) ʤʽʩʪʠʪʴ 

ʧʨʦʮʝʩʦʨ, RAM, ROM. ʇʣʘʪʘ ʤʽʩʪʠʪʴ 
ʜʦʧʦʤʽʞʥʝ ʦʙʣʘʜʥʘʥʥʷ (ʜʣʷ ʞʠʚʣʝʥʥʷ ʪʘ 
ʜʘʥʠʭ) ʽ ʢʦʥʪʘʢʪʠ GPIO 

ɺʘʨʪʽʩʪʴ ʦʨʠʛʽʥʘʣʴʥʦʛʦ Raspberry Pi SBC 
ʩʪʘʥʦʚʠʣʘ 35$ 

ɺʘʨʪʽʩʪʴ ʦʨʠʛʽʥʘʣʴʥʦʾ Arduino UNO 
ʩʪʘʥʦʚʠʪʴ 23$ 

ɸʧʘʨʘʪʥʝ ʪʘ ʤʽʢʨʦʧʨʦʛʨʘʤʥʝ 
ʟʘʙʝʟʧʝʯʝʥʥʷ Raspberry Pi ʻ ʟʘʢʨʠʪʠʤ 

ʢʦʜʦʤ, ʪʦʙʪʦ ʚʦʥʦ ʥʝʜʦʩʪʫʧʥʝ ʜʣʷ 
ʟʘʛʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɺʠ ʤʦʞʝʪʝ ʣʝʛʢʦ ʦʪʨʠʤʘʪʠ ʧʦʚʥʫ 
ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʘʧʘʨʘʪʥʝ ʪʘ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ Arduino 

Raspberry Pi SBC ʤʘʻ ʢʽʣʴʢʘ ʢʦʥʪʘʢʪʽʚ 
GPIO (ʟʥʘʤʝʥʠʪʠʡ 40-ʢʦʥʪʘʢʪʥʠʡ 
Raspberry Pi GPIO), ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 
ʤʦʞʥʘ ʧʽʜʢʣʶʯʘʪʠ ʨʽʟʥʽ ʜʘʪʯʠʢʠ, ʧʨʠʩʪʨʦʾ 

ʚʚʦʜʫ-ʚʠʚʦʜʫ ʪʦʱʦ. 

ʋ ʪʝʨʤʽʥʦʣʦʛʽʾ Arduino ʮʽ ʢʦʥʪʘʢʪʠ 
ʥʘʟʠʚʘʶʪʴʩʷ Digital IO (ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ 
ʩʚʽʪʣʦʜʽʦʜʽʚ ʽ ʢʥʦʧʦʢ) ʽ Analog IN (ʜʣʷ 
ʧʽʜʢʣʶʯʝʥʥʷ ʘʥʘʣʦʛʦʚʠʭ ʧʨʠʩʪʨʦʾʚ). 



 
 

   

148 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 
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ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 40-ʢʦʥʪʘʢʪʥʽ ʢʦʥʪʘʢʪʠ 
GPIO, ʚʠ ʤʦʞʝʪʝ ʜʦʜʘʚʘʪʠ ʜʦʜʘʪʢʦʚʽ 

ʬʫʥʢʮʽʾ ʜʦ Raspberry Pi ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʪ 
ʨʦʟʰʠʨʝʥʥʷ HAT (Hardware Attached on 
Top). 

ʇʦʜʽʙʥʠʡ ʩʧʦʩʽʙ ʜʦʜʘʪʠ ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ 
ʪʘ ʬʫʥʢʮʽʾ ʚ Arduino ï ʮʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

Arduino Shields (ʷʢʽ ʪʘʢʦʞ ʧʽʜʢʣʶʯʘʶʪʴʩʷ 
ʯʝʨʝʟ ʢʦʥʪʘʢʪʠ IO) 

ʆʩʥʦʚʥʠʤʠ ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ 
ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʠ ʚ Raspberry Pi ʻ 
Python, Scratch, Ruby, C, C++ 

Arduino ʤʦʞʥʘ ʧʨʦʛʨʘʤʫʚʘʪʠ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C ʘʙʦ C++ 

ʃʦʛʽʯʥʠʡ ʨʽʚʝʥʴ GPIO Raspberry Pi 

ʩʪʘʥʦʚʠʪʴ 3,3 ɺ. ʊʦʤʫ ʙʫʜʴʪʝ ʦʙʝʨʝʞʥʽ, 
ʧʽʜʢʣʶʯʘʶʯʠ ʦʙʣʘʜʥʘʥʥʷ ʜʦ ʢʦʥʪʘʢʪʽʚ 
GPIO 

ʃʦʛʽʯʥʠʡ ʨʽʚʝʥʴ Arduino ʩʪʘʥʦʚʠʪʴ 5 ɺ. 

ʆʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʜʘʪʯʠʢʽʚ ʽ ʤʦʜʫʣʽʚ 
ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ Arduino, ʥʝ ʚʠʥʠʢʥʝ 
ʞʦʜʥʠʭ ʧʨʦʙʣʝʤ ʟ ʾʭ ʧʽʜʢʣʶʯʝʥʥʷʤ ʜʦ 
Arduino. 

Raspberry Pi ʤʘʻ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʜʣʷ Bluetooth ʽ Wi-Fi ʥʘ ʙʦʨʪʫ 

ʅʝʤʘʻ ʙʝʟʜʨʦʪʦʚʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʫ 
ʚʠʧʘʜʢʫ Arduino (ʧʨʠʥʘʡʤʥʽ ʥʘ ʙʦʨʪʫ) 

ʆʩʢʽʣʴʢʠ ʤʽʢʨʦʢʦʤʧ'ʶʪʝʨʠ ʤʘʶʪʴ ʥʝʚʝʣʠʢʠʡ ʨʦʟʤʽʨ ʪʘ ʥʠʟʴʢʠʡ ʩʧʦʞʠʚʘʥʥʷ 

ʝʥʝʨʛʽʾ, ʮʝ ʨʦʙʠʪʴ ʾʭ ʽʜʝʘʣʴʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʦʨʪʘʪʠʚʥʠʭ ʧʨʠʩʪʨʦʷʭ. ʎʽ 
ʤʽʢʨʦʢʦʤʧôʶʪʝʨʥʽ ʩʠʩʪʝʤʠ ʪʘʢʦʞ ʤʘʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ 
ʥʘʣʘʰʪʫʚʘʥʥʷ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʛʥʫʯʢʽ ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʛʨʘʣʴʥʽ 
ʩʠʩʪʝʤʠ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʦʙʢʠ ʧʦʣʷʛʘʶʪʴ ʫ ʚʨʘʭʫʚʘʥʥʽ ʨʷʜʫ ʪʝʭʥʽʯʥʠʭ ʽ ʝʨʛʦʥʦʤʽʯʥʠʭ 
ʬʘʢʪʦʨʽʚ. ʇʝʨʰ ʟʘ ʚʩʝ, ʮʝ ʦʙʤʝʞʝʥʽ ʨʦʟʤʽʨʠ ʧʨʠʩʪʨʦʶ, ʱʦ ʚʠʤʘʛʘʻ ʢʦʤʧʘʢʪʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 
ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʝʣʝʤʝʥʪʽʚ ʚ ʢʦʨʧʫʩʽ. ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ 
ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʟʨʫʯʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʨʪʘʪʠʚʥʦʾ ʛʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʦʙʢʫ ʩʧʝʮʽʘʣʴʥʦʛʦ 
ʽʥʪʝʨʬʝʡʩʫ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʠʡ ʙʠ ʜʦʟʚʦʣʷʚ ʛʨʘʚʮʷʤ ʟʨʫʯʥʦ ʪʘ ʰʚʠʜʢʦ ʢʝʨʫʚʘʪʠ ʽʛʨʦʚʠʤ 
ʧʨʦʮʝʩʦʤ. ʆʜʥʘʢ, ʷʢʱʦ ʚʩʽ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʙʫʜʫʪʴ ʚʠʢʦʥʘʥʽ ʧʨʘʚʠʣʴʥʦ, ʧʦʨʪʘʪʠʚʥʘ 
ʛʨʘʣʴʥʘ ʩʠʩʪʝʤʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʤʦʞʝ ʩʪʘʪʠ ʜʫʞʝ 

ʧʦʧʫʣʷʨʥʠʤ ʪʘ ʟʘʪʨʝʙʫʚʘʥʠʤ ʧʨʠʩʪʨʦʻʤ ʩʝʨʝʜ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʛʨʘʚʮʽʚ. 
ʈʦʟʨʦʙʢʘ ʧʦʨʪʘʪʠʚʥʦʾ ʛʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʥʠʭ 

ʩʠʩʪʝʤ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʨʦʟʨʦʙʢʫ ʜʠʩʧʣʝʷ, ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʨʦʣʝʨʽʚ ʜʣʷ ʽʛʨʦʚʠʭ 
ʢʦʥʩʦʣʝʡ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʫ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ, ʪʘʢʠʭ ʷʢ ʘʢʫʤʫʣʷʪʦʨʠ ʪʘ 

ʜʠʥʘʤʽʢʠ. 
ʆʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ ʧʦʨʪʘʪʠʚʥʠʭ ʽʛʨʦʚʠʭ ʧʨʠʩʪʘʚʦʢ ʟ ʤʽʢʨʦʢʦʤʧ'ʶʪʝʨʥʦʶ ʩʠʩʪʝʤʦʶ 

ʻ ʾʭ ʤʦʙʽʣʴʥʽʩʪʴ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʛʨʘʪʠ ʚ ʽʛʨʠ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ ʪʘ ʚ 
ʙʫʜʴ-ʷʢʠʡ ʯʘʩ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʩʚʦʾʭ ʫʣʶʙʣʝʥʠʭ ʽʛʦʨ ʫ ʟʨʫʯʥʠʡ 

ʜʣʷ ʥʠʭ ʯʘʩ. ʊʘʢʦʞ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ɯʥʪʝʨʥʝʪʫ ʪʘ ʽʥʰʠʭ 
ʧʨʠʩʪʨʦʾʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʛʨʘʚʮʷʤ ʟʤʘʛʘʪʠʩʷ ʟ ʽʥʰʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʦʥʣʘʡʥ ʪʘ 
ʦʪʨʠʤʫʚʘʪʠ ʦʥʦʚʣʝʥʥʷ ʛʨʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ʆʪʞʝ, ʨʦʟʨʦʙʢʘ ʧʦʨʪʘʪʠʚʥʦʾ ʛʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʢʦʤʧ'ʶʪʝʨʥʠʭ 

ʩʠʩʪʝʤ ʻ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʧʦʪʨʝʙʫʻ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʜʠʟʘʡʥʫ, ʘ ʪʘʢʦʞ ʚʨʘʭʫʚʘʥʥʷ ʧʠʪʘʥʴ ʙʝʟʧʝʢʠ. ʆʜʥʘʢ, ʫʩʧʽʰʥʘ ʨʝʘʣʽʟʘʮʽʷ 
ʮʴʦʛʦ ʧʨʦʝʢʪʫ ʤʦʞʝ ʧʨʠʥʝʩʪʠ ʟʥʘʯʥʫ ʢʦʨʠʩʪʴ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Current-gen video game console unit sales worldwide 2017-2021. 
URL: https://www.statista.com/statistics/276768/global-unit-sales-of-video-game-
consoles/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 22.04.2023). 

2. Teja R. What are the differences between raspberry pi and arduino?. 

URL: https://www.electronicshub.org/raspberry-pi-vs-arduino/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 23.04.2023).  

https://www.statista.com/statistics/276768/global-unit-sales-of-video-game-consoles/
https://www.statista.com/statistics/276768/global-unit-sales-of-video-game-consoles/
https://www.electronicshub.org/raspberry-pi-vs-arduino/
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ʋɼʂ 004.4 
ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʇʆʉɽʃɽʅʅʗ ɺ ɻʋʈʊʆɾʀʊʆʂ 

ʐʫʙʽʥʘ ʂ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 
ɺ ʝʨʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʮʠʬʨʦʚʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʜʦʜʘʪʢʠ, ʷʢʽ ʧʦʣʝʛʰʫʶʪʴ ʧʨʦʮʝʩʠ, 

ʩʪʘʶʪʴ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤʠ. ʋ ʥʘʰʽʡ ʝʧʦʩʽ ʤʠ ʚʞʝ ʤʦʞʝʤʦ ʤʘʪʠ ʙʘʥʢ ʚ ʪʝʣʝʬʦʥʽ, 
ʜʦʢʫʤʝʥʪʠ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ ʪʘ ʽʥʰʽ ʟʨʫʯʥʽ ʩʠʩʪʝʤʠ. ʇʨʦʪʝ, ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 
ʜʦʩʣʽʜʞʝʥʥʷ, ʷ ʟʨʦʟʫʤʽʣʘ, ʱʦ ʪʝʤʘ "ʩʪʫʜʝʥʪʩʪʚʘ ʯʝʨʝʟ ʪʝʣʝʬʦʥ" ʤʘʡʞʝ ʥʝ ʜʦʩʣʽʜʞʝʥʘ. 

ɼʝʷʢʽ ʫʥʽʚʝʨʩʠʪʝʪʠ ʚʞʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʫʛʣ ʬʦʨʤʠ ʜʣʷ ʦʬʦʨʤʣʝʥʥʷ ʟʘʷʚʦʢ ʚ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ, ʧʨʦʪʝ ʮʝ ʟʦʚʩʽʤ ʥʝʚʝʣʠʢʠʡ ʢʨʦʢ ʫ ʩʧʨʦʱʝʥʥʽ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ʉʘʤʝ 
ʪʦʤʫ ʨʦʟʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʧʦʩʝʣʝʥʥʷ ʚ ʛʫʨʪʦʞʠʪʢʠ ʩʪʫʜʝʥʪʽʚ ʙʝʟ 
ʘʥʘʣʦʛʽʚ ʚ ʋʢʨʘʾʥʽ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦʶ ʨʦʙʦʪʦʶ. ʎʝʡ ʧʨʦʝʢʪ ʤʘʻ ʥʘ ʤʝʪʽ ʧʦʣʝʛʰʝʥʥʷ ʪʘ 
ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʧʦʩʝʣʝʥʥʷ ʚ ʛʫʨʪʦʞʠʪʢʠ ʩʪʫʜʝʥʪʽʚ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ. 
ʋ ʧʝʨʽʦʜ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʝʧʽʜʝʤʽʾ ʪʘ ʚʽʡʥʠ ʚ ʢʨʘʾʥʽ, ʢʦʣʠ ʥʝ ʚʩʽ ʤʦʞʫʪʴ ʧʨʠʾʭʘʪʠ ʜʦ 

ʫʩʪʘʥʦʚ ʽ ʚʠʢʦʥʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʟʘʚʜʘʥʥʷ ʦʩʦʙʠʩʪʦ, ʮʝ ʜʦʩʠʪʴ ʜʦʮʽʣʴʥʦ. ɭʜʠʥʠʤ 
ʫʩʢʣʘʜʥʝʥʥʷʤ ʻ ʚʽʜʢʣʶʯʝʥʥʷ ʩʚʽʪʣʘ, ʧʦʚôʷʟʘʥʽ ʟ ʩʠʪʫʘʮʽʻʶ ʚ ʢʨʘʾʥʽ, ʘʣʝ ʮʝ ʟ ʯʘʩʦʤ ʙʫʜʝ 

ʚʠʨʽʰʝʥʦ. ʊʦʤʫ ʮʝʡ ʧʨʦʝʢʪ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʯʘʩʪʠʥʫ ʚʝʣʠʢʦʛʦ ʧʨʦʝʢʪʫ "ɼʝʨʞʘʚʘ ʚ 
ʪʝʣʝʬʦʥʽ". 

ʄʝʪʦʶ ʮʴʦʛʦ ʧʨʦʝʢʪʫ ʻ ʧʦʣʝʛʰʝʥʥʷ ʧʨʦʮʝʩʫ ʧʦʩʝʣʝʥʥʷ ʚ ʛʫʨʪʦʞʠʪʢʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚ 
ʪʘ ʢʦʤʝʥʜʘʥʪʽʚ, ʷʢʠʡ ʩʧʨʦʱʫʻ ʨʦʙʦʪʫ ʫʩʽʭ ʢʣʶʯʦʚʠʭ ʦʩʽʙ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ʆʩʢʽʣʴʢʠ 

ʘʥʘʣʦʛʽʚ ʮʴʦʛʦ ʜʦʜʘʪʢʫ ʥʝʤʘʻ, ʥʘʛʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʩʪʫʜʝʥʪʩʪʚʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʨʽʰʝʥʘ.  
ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʧʦʩʝʣʝʥʥʷ ʚ ʛʫʨʪʦʞʠʪʦʢ ï ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʨʫʯʥʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʜʘʯʽ ʟʘʷʚʦʢ ʩʪʫʜʝʥʪʘʤʠ ʥʘ ʧʦʩʝʣʝʥʥʷ ʚ ʛʫʨʪʦʞʠʪʦʢ. 
ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʤʝʭʘʥʽʟʤ, ʷʢʠʡ ʙʠ ʟʘʙʝʟʧʝʯʫʚʘʚ ʥʘʩʪʫʧʥʝ: 

1. ʈʝʻʩʪʨʘʮʽʷ ʟʘʷʚʥʠʢʘ 
2. ɺʠʙʽʨ ʛʫʨʪʦʞʠʪʢʫ 
3. ʇʦʜʘʯʘ ʟʘʷʚʢʠ 
4. ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʟʘʷʚʢʠ 

ɼʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʙʘʟʘ ʜʘʥʠʭ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.1. 
ɺʦʥʘ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʪʘʙʣʠʮʽ: 

1. ʊʘʙʣʠʮʷ Student ï ʤʽʩʪʠʪʴ ʫʩʶ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʫʜʝʥʪʘ, ʱʦ 
ʧʦʩʝʣʷʻʪʴʩʷ, ʘ ʩʘʤʝ: 

¶ ʢʦʜ ʩʫʜʝʥʪʘ; 

¶ ɯʤôʷ; 

¶ ʇʨʽʟʚʠʱʝ; 

¶ ɽʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ; 

¶ ʅʦʤʝʨ ʪʝʣʝʬʦʥʫ; 

¶ ʉʪʘʪʴ; 

¶ ɼʝʥʴ ʥʘʨʦʜʞʝʥʥʷ; 

¶ ʇʘʩʧʦʨʪʥʽ ʜʘʥʽ. 
ɯʟ ʪʘʙʣʠʮʽ Family ʧʝʨʝʜʘʻʪʴʩʷ ʢʦʜ ʩʽʤôʾ, ʘ ʽʟ ʪʘʙʣʠʮʽ Department ï ʢʦʜ 

ʚʽʜʜʽʣʫ(ʬʘʢʫʣʴʪʝʪʫ). 

2. ʊʘʙʣʠʮʷ Hostel ï ʤʽʩʪʠʪʴ ʫʩʶ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʧʦʩʝʣʝʥʥʷ, ʘ ʩʘʤʝ: 

¶ ʂʦʜ(ʘʙʦ ʞ ʥʦʤʝʨ) ʧʦʩʝʣʝʥʥʷ(ʮʝ ʪʝ ʞ ʩʘʤʝ,ʱʦ ʥʦʤʝʨ ʜʦʛʦʚʦʨʫ ʧʨʦ 
ʧʦʩʝʣʝʥʥʷ); 

¶ ʂʦʜ ʩʪʫʜʝʥʪʘ; 

¶ ʂʦʜ ʛʫʨʪʦʞʠʪʢʫ; 

¶ ʂʦʜ ʢʽʤʥʘʪʠ; 

¶ ɼʘʪʘ ʧʦʩʝʣʝʥʥʷ; 
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¶ ɼʘʪʘ ʚʠʩʝʣʝʥʥʷ. 
3. ʊʘʙʣʠʮʷ Room ï ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʢʽʤʥʘʪʠ, ʘ ʩʘʤʝ: 

¶ ʂʦʜ ʢʽʤʥʘʪʠ ʚ ʙʘʟʽ; 

¶ ʅʦʤʝʨ ʢʽʤʥʘʪʠ ʛʫʨʪʦʞʠʪʢʫ. 
ɯʟ ʪʘʙʣʠʮʽ RoomType ʧʝʨʝʜʘʻʪʴʩʷ ʢʦʜ ʪʠʧʫ ʢʽʤʥʘʪʠ. 
4. ʊʘʙʣʠʮʷ RoomType ï ʤʽʩʪʠʪʴ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʢʽʤʥʘʪʠ, ʘ ʩʘʤʝ: 

¶ ʂʦʜ ʪʠʧʫ ʢʽʤʥʘʪʠ; 

¶ ʅʘʟʚʘ ʪʠʧʫ ʢʽʤʥʘʪʠ(ʩʽʤʝʡʥʘ ʯʠ ʟʚʠʯʘʡʥʘ); 

¶ ʎʽʥʘ ʢʽʤʥʘʪʠ. 
5. ʊʘʙʣʠʮʷ Department ï ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʬʘʢʫʣʴʪʝʪʫ, ʘ ʩʘʤʝ: 

¶ ʂʦʜ ʬʘʢʫʣʴʪʝʪʫ; 

¶ ʅʘʟʚʘ ʬʘʢʫʣʴʪʝʪʫ; 

¶ ʅʘʟʚʘ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

6. ʊʘʙʣʠʮʷ Family ï ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʽʤôʶ ʩʪʫʜʝʥʪʘ, ʘ ʩʘʤʝ: 

¶ ʂʦʜ ʩʽʤôʾ ʚ ʙʘʟʽ; 

¶ ɯʤôʷ ʙʘʪʴʢʘ/ʤʘʪʝʨʽ; 

¶ ʇʨʽʟʠʱʝ ʙʘʪʴʢʘ/ʤʘʪʝʨʽ; 

¶ ʅʦʤʝʨ ʪʝʣʝʬʦʥʫ. 
7. ʊʘʙʣʠʮʷ Dorm ï ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʛʫʨʪʦʞʠʪʢʫ, ʘ ʩʘʤʝ: 

¶ ʂʦʜ ʛʫʨʪʦʞʠʪʢʫ; 

¶ ʅʘʟʚʘ ʛʫʨʪʦʞʠʪʢʫ; 

¶ ɸʜʨʝʩʘ. 

 
ʈʠʩ.1 ɹʘʟʘ ʜʘʥʠʭ ʩʠʩʪʝʤʠ 

ʎʝ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ, ̫ ʢʫ ʧʦʪʨʽʙʥʦ ʟʙʝʨʽʛʘʪʠ ʪʘ ʛʨʫʧʫʚʘʪʠ ʜʣʷ ʥʘʰʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 
ʩʠʩʪʝʤʠ. 

ʆʪʞʝ, ʜʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʩʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩ ʧʦʩʝʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʚ 

ʛʫʨʪʦʞʠʪʢʠ, ʧʝʨʝʚʝʜʝ ʡʦʛʦ ʥʘ ʮʠʬʨʦʚʠʡ ʨʽʚʝʥʴ, ʯʠʤ ʧʦʢʨʘʱʠʪʴ ʷʢʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʪʘ  
ʥʘʜʽʡʥʽʩʪʴ ʩʠʩʪʝʤʠ.  



 
 

   

151 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.75 
ʈʆɿʈʆɹʂɸ ʂʆʄʇôʖʊɽʈʅʆɰ ʉʀʉʀʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ 

ʇʆɾɽɾʆɻɸʉɯʅʅʗʄ 

ɸʪʨʦʱʝʥʢʦ ʂ.ʇ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ. 

ʇʦʞʝʞʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʭ ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʩʪʨʦʬ, ʷʢʽ ʤʦʞʫʪʴ 
ʩʧʨʠʯʠʥʠʪʠ ʩʝʨʡʦʟʥʽ ʤʘʪʝʨʽʘʣʴʥʽ ʪʘ ʣʶʜʩʴʢʽ ʚʪʨʘʪʠ. ʋʧʨʘʚʣʽʥʥʷ ʧʦʞʝʞʦʛʘʩʽʥʥʷʤ ʻ 
ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʚʠʤʘʛʘʻ ʰʚʠʜʢʦʾ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʨʝʘʢʮʽʾ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ 
ʢʦʤʧ'ʶʪʝʨʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʦʞʝʞʦʛʘʩʽʥʥʷʤ ʩʪʘʣʠ ʜʝʜʘʣʽ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʫ ʪʘ ʪʦʯʥʫ ʨʦʙʦʪʫ, ʜʦʧʦʤʘʛʘʶʯʠ ʟʙʽʣʴʰʠʪʠ 
ʰʚʠʜʢʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʘʩʽʥʥʷ ʧʦʞʝʞ. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʦʞʝʞʦʛʘʩʽʥʥʷʤ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 
ʩʝʥʩʦʨʽʚ, ʤʝʨʝʞʝʚʠʭ ʟʘʩʦʙʽʚ ʟʚ'ʷʟʢʫ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʉʝʥʩʦʨʠ ʤʦʞʫʪʴ ʚʠʷʚʣʷʪʠ ʜʠʤ, ʚʦʛʦʥʴ, ʪʝʤʧʝʨʘʪʫʨʫ, ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʘʟʽʚ ʪʘ ʽʥʰʽ 
ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʞʝʞʫ. ʎʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʜʘʥʽ ʜʦ ʮʝʥʪʨʫ ʫʧʨʘʚʣʽʥʥʷ 
ʧʦʞʝʞʦʛʘʩʽʥʥʷʤ, ʜʝ ʚʦʥʠ ʦʙʨʦʙʣʷʶʪʴʩʷ ʪʘ ʘʥʘʣʽʟʫʶʪʴʩʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʜʘʥʠʭ ʤʦʞʥʘ 
ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʝ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ ʪʘ ʾʾ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʪʠ 

ʦʧʪʠʤʘʣʴʥʽ ʰʣʷʭʠ ʝʚʘʢʫʘʮʽʾ. 
ʄʝʨʝʞʝʚʽ ʟʘʩʦʙʠ ʟʚ'ʷʟʢʫ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʤʽʞ 

ʩʝʥʩʦʨʘʤʠ ʪʘ ʮʝʥʪʨʦʤ ʫʧʨʘʚʣʽʥʥʷ ʧʦʞʝʞʦʛʘʩʽʥʥʷʤ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʫ ʨʝʘʢʮʽʶ ʥʘ 
ʧʦʞʝʞʫ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʚʩʽʤʘ ʧʨʠʯʝʪʥʠʤʠ ʜʦ ʣʽʢʚʽʜʘʮʽʾ ʧʦʞʝʞʽ ʩʣʫʞʙʘʤʠ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʪʘ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʫ ʧʝʨʝʜʘʯʫ ʽʥʬʦʨʤʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʩʪʝʤʠ 
ʛʝʦʣʦʢʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ ʪʘ ʰʣʷʭʽʚ ʝʚʘʢʫʘʮʽʾ, ʘ ʪʘʢʦʞ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʩʪʝʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʣʷ ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʧʦʞʝʞʝʶ. 

ʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʦʞʝʞʦʛʘʩʽʥʥʷʤ ʧʦʚʠʥʥʽ 
ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʙʝʟʧʝʢʠ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʣʘʜʥʘʥʥʷ. 
ʂʦʤʧ'ʶʪʝʨ ʟ ʜʦʩʪʘʪʥʴʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʽ ʦʙʩʷʛʦʤ ʧʘʤ'ʷʪʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ. 
ʄʦʥʽʪʦʨ ʟ ʜʦʩʪʘʪʥʴʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʽ ʜʽʘʛʦʥʘʣʣʶ ʜʣʷ ʟʨʫʯʥʦʛʦ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 
ʂʣʘʚʽʘʪʫʨʘ ʽ ʤʠʰʘ ʜʣʷ ʚʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ. 

ɼʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ ʪʘ UPS ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 
ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. 
ʆʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʧʽʜʪʨʠʤʫʻ ʨʦʙʦʪʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ. 

ʉʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʞʝʞʽ ʪʘ ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ ʧʦʞʝʞʫ. 
ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʦʞʝʞʦʛʘʩʽʥʥʷʤ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʛʘʩʽʥʥʷ 

ʧʦʞʝʞʽ, ʚʢʣʶʯʘʶʯʠ ʢʝʨʫʚʘʥʥʷ ʧʨʠʩʪʨʦʷʤʠ ʛʘʩʽʥʥʷ, ʚʠʚʽʜ ʥʘ ʝʢʨʘʥ ʚʽʜʝʦ ʟ ʚʩʪʘʥʦʚʣʝʥʠʭ 
ʢʘʤʝʨ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʦʟʩʪʘʥʦʚʢʫ ʜʽʾ ʧʦʞʝʞʥʦʾ ʢʦʤʘʥʜʠ. 

ʉʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʦʙʣʘʜʥʘʥʥʷ ʧʦʞʝʞʦʛʘʩʽʥʥʷ ʪʘ ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ 
ʥʝʩʧʨʘʚʥʦʩʪʽ. 

ʄʝʨʝʞʘ ʟʚ'ʷʟʢʫ. 
ʂʦʤʧ'ʶʪʝʨʥʘ ʤʝʨʝʞʘ ʟʘʙʝʟʧʝʯʫʻ ʟʚ'ʷʟʦʢ ʤʽʞ ʢʦʤʧ'ʶʪʝʨʦʤ ʪʘ ʩʠʩʪʝʤʘʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʞʝʞʽ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʦʞʝʞʦʛʘʩʽʥʥʷʤ.  
ʄʝʨʝʞʘ ʟʚ'ʷʟʢʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ 

ʧʦʞʝʞʦʛʘʩʽʥʥʷʤ ʪʘ ʩʠʩʪʝʤʦʶ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʞʝʞʽ. 
ʉʮʝʥʘʨʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʦʞʝʞʦʛʘʩʽʥʥʷʤ ʤʦʞʫʪʴ 

ʚʢʣʶʯʘʪʠ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ. 



 
 

   

152 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʇʨʠʡʦʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʞʝʞʫ. ʂʦʤʧ'ʶʪʝʨʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʦʪʨʠʤʫʚʘʪʠ 
ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʞʝʞʫ ʟ ʜʝʢʽʣʴʢʦʭ ʜʞʝʨʝʣ, ʪʘʢʠʭ ʷʢ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʜʠʤʫ, 
ʪʝʤʧʝʨʘʪʫʨʥʽ ʩʝʥʩʦʨʠ, ʢʘʤʝʨʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʚʠʢʣʠʢʠ ʚʽʜ ʛʨʦʤʘʜʷʥ. ʆʧʝʨʘʪʦʨ 
ʧʦʚʠʥʝʥ ʧʝʨʝʚʽʨʠʪʠ ʮʶ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʟʘʧʫʩʪʠʪʠ ʧʨʦʮʝʩ ʧʦʞʝʞʦʛʘʩʽʥʥʷ. 

ɺʽʜʧʨʘʚʣʝʥʥʷ ʝʢʽʧʘʞʫ ʥʘ ʤʽʩʮʝ ʧʦʞʝʞʽ. ʂʦʤʧ'ʶʪʝʨʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʚʽʜʧʨʘʚʣʷʪʠ 
ʘʚʪʦʤʦʙʽʣʴʥʽ ʝʢʽʧʘʞʽ ʥʘ ʤʽʩʮʝ ʧʦʞʝʞʽ ʟʘ ʜʦʧʦʤʦʛʦʶ GPS-ʥʘʚʽʛʘʮʽʾ. ʆʧʝʨʘʪʦʨ ʤʦʞʝ 
ʚʽʜʧʨʘʚʠʪʠ ʨʽʟʥʽ ʝʢʽʧʘʞʽ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʧʦʞʝʞʽ. 

ʂʦʥʪʨʦʣʴ ʥʘʜ ʧʦʞʝʞʝʶ. ʂʦʤʧ'ʶʪʝʨʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʦʞʝʞʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤ ʚʠʷʚʣʝʥʥʷ ʜʠʤʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʢʘʤʝʨ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʽʥʰʠʭ 
ʜʘʪʯʠʢʽʚ. ʆʧʝʨʘʪʦʨ ʤʦʞʝ ʚʠʙʨʘʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ, ʪʘʢʽ ʷʢ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʧʽʥʦʛʝʥʝʨʘʪʦʨʽʚ, ʧʦʞʝʞʥʠʭ ʛʽʜʨʦʩʪʘʥʮʽʡ ʪʘ ʽʥʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ.  

ɼʽʾ ʧʽʩʣʷ ʛʘʩʽʥʥʷ. ʂʦʤʧ'ʶʪʝʨʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʽʜʥʦʚʠʪʠ ʥʦʨʤʘʣʴʥʫ 

ʨʦʙʦʪʫ ʧʽʩʣʷ ʧʦʞʝʞʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʭʦʣʦʜʞʝʥʥʷ ʟʛʦʨʽʣʠʭ ʤʽʩʮʴ ʪʘ ʚʠʜʘʣʝʥʥʷ ʟʘʣʠʰʢʽʚ 
ʧʦʞʝʞʽ. ʆʧʝʨʘʪʦʨ ʤʦʞʝ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʦʭʦʨʦʥʫ ʤʽʩʮʷ ʧʦʜʽʾ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 
ʧʦʚʪʦʨʥʦʛʦ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ. 

ʇʽʜʪʨʠʤʢʘ ʩʠʩʪʝʤʠ. ʂʦʤʧ'ʶʪʝʨʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ. ʆʧʝʨʘʪʦʨ ʧʦʚʠʥʝʥ ʚʠʢʦʥʫʚʘʪʠ 
ʨʝʛʫʣʷʨʥʫ ʪʝʭʥʽʯʥʫ ʧʽʜʪʨʠʤʢʫ. 

ʋ ʮʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʢʦʤʧ'ʶʪʝʨʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʧʦʞʝʞʦʛʘʩʽʥʥʷʤ, 
ʱʦ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʙʦʨʦʪʴʙʽ ʟ ʧʦʞʝʞʘʤʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʧʨʦʮʝʩ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʜʦʟʚʦʣʷʻ 
ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʦʞʝʞʫ, ʢʦʦʨʜʠʥʫʚʘʪʠ ʨʷʪʫʚʘʣʴʥʽ ʩʣʫʞʙʠ ʪʘ ʟʤʝʥʰʫʚʘʪʠ ʯʘʩ 
ʨʝʘʢʮʽʾ. ɼʣʷ ʾʾ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʚʠʤʦʛ ʜʦ ʦʙʣʘʜʥʘʥʥʷ, 
ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʤʝʨʝʞʽ ʟʚ'ʷʟʢʫ, ʧʨʦʚʦʜʠʪʠ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʥʘ ʢʦʞʥʽʡ ʩʪʘʜʽʾ 

ʨʦʟʨʦʙʢʠ. ʂʦʤʧ'ʶʪʝʨʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʦʞʝʞʦʛʘʩʽʥʥʷʤ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 
ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʚ ʨʘʟʽ ʧʦʞʝʞʽ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. National Fire Protection Association. NFPA 72: National Fire Alarm and 

Signaling Code, 2020. 
2. National Fire Protection Association. NFPA 101: Life Safety Code, 2021. 
3. National Institute of Standards and Technology, 2021. Fire research division. 
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.87 
ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ 

ɹʈʆʅʖɺɸʅʅʗ ɸʇɸʈʊɸʄɽʅʊɯɺ 

ʅʘʫʤʦʚ ɺ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʨʦʜʢʽʥ ɻ.ʆ. 

ɺʩʪʫʧ. ʇʣʘʥʫʶʯʠ ʚʣʘʩʥʫ ʧʦʜʦʨʦʞ, ʥʝʦʙʭʽʜʥʦ ʧʦʜʙʘʪʠ ʧʨʦ ʚʩʽ ʤʦʞʣʠʚʽ ʜʨʽʙʥʠʮʽ, 
ʱʦʙ ʟʨʦʙʠʪʠ ʧʦʾʟʜʢʫ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʤʬʦʨʪʥʦʶ ʪʘ ʮʽʢʘʚʦʶ. ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 
ʙʨʦʥʶʚʘʥʥʷ ʛʦʪʝʣʴʥʠʭ ʥʦʤʝʨʽʚ ʷʢ ʛʘʨʘʥʪʽʷ ʫʩʧʽʰʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʛʦʪʝʣʽ. ɿʘʚʯʘʩʥʝ 
ʙʨʦʥʶʚʘʥʥʷ ʛʦʪʝʣʶ ʩʪʘʻ ʥʝ ʯʠʤ ʽʥʰʠʤ, ʷʢ ʥʘʡʚʠʨʘʟʥʽʰʠʤ ʽ ʞʠʚʠʤ ʜʦʢʘʟʦʤ ʤʦʞʣʠʚʦʩʪʽ 

ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʚʧʝʚʥʝʥʠʤ ʫ ʪʦʤʫ, ʱʦ ʧʦ ʧʨʠʾʟʜʫ ʛʦʩʪʷ ʥʝ ʙʫʜʫʪʴ ʧʽʜʩʪʝʨʽʛʘʪʠ ʞʦʜʥʽ 
ʪʨʫʜʥʦʱʽ ʪʘ ʥʝʧʨʠʻʤʥʦʩʪʽ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʙʨʦʥʶʚʘʪʠ ʤʽʩʮʷ ʚ ʛʦʪʝʣʷʭ ʚʩʴʦʛʦ 
ʩʚʽʪʫ, ʦʪʨʠʤʫʚʘʪʠ ʩʚʽʞʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʫʤʦʚʠ ʙʨʦʥʶʚʘʥʥʷ, ʮʽʥʠ, ʟʥʠʞʢʠ ʟʘ 
ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ, ʥʝ ʚʠʭʦʜʷʯʠ ʟ ʦʬʽʩʫ ʘʙʦ ʙʫʜʠʥʢʫ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʦʤʫ ʧʨʠʩʚʷʯʝʥʘ ʜʘʥʘ ʨʦʙʦʪʘ, ʧʦʣʷʛʘʻ 
ʚ ʪʦʤʫ, ʱʦ ʚ ʥʽʡ ʜʦʢʣʘʜʥʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʦʮʝʩ ʙʨʦʥʶʚʘʥʥʷ, ʷʢ ʚʘʞʣʠʚʘ ʯʘʩʪʠʥʘ 
ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʛʦʪʝʣʶ, ʨʦʟʙʠʨʘʶʪʴʩʷ ʬʫʥʢʮʽʾ ʪʘ ʧʨʦʮʝʜʫʨʠ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤ ʪʘ 
ʪʝʭʥʦʣʦʛʽʡ ʟ ʙʨʦʥʶʚʘʥʥʷ ʛʦʪʝʣʴʥʠʭ ʥʦʤʝʨʽʚ, ʦʩʢʽʣʴʢʠ ʚʠʤʦʛʠ ʢʣʽʻʥʪʽʚ ʜʦ ʷʢʦʩʪʽ ʩʝʨʚʽʩʫ 

ʩʪʘʶʪʴ ʜʝʜʘʣʽ ʞʦʨʩʪʢʽʰʠʤʠ. .ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʘʻ ʙʫʪʠ ʰʚʠʜʢʠʤ, ʥʝʥʘʚ'ʷʟʣʠʚʠʤ ʪʘ 
ʷʢʽʩʥʠʤ ï ʮʝ ʛʦʣʦʚʥʽ ʢʨʠʪʝʨʽʾ, ʷʢʠʤʠ ʢʝʨʫʻʪʴʩʷ ʧʦʪʝʥʮʽʡʥʠʡ ʛʽʩʪʴ ʧʨʠ ʚʠʙʦʨʽ ʛʦʪʝʣʶ. 
ɻʦʪʝʣʽ ʧʨʦʧʦʥʫʶʪʴ ʢʣʽʻʥʪʘʤ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʧʦʩʦʙʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʘʤʦʚʣʝʥʥʷ ʤʽʩʮʴ: 
ʪʝʣʝʬʦʥʦʤ, ʬʘʢʩʦʤ, ʧʦʰʪʦʶ ʘʙʦ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ. ʉʘʤʝ ʚʽʜ ʪʦʛʦ ʷʢ ʦʨʛʘʥʽʟʦʚʘʥʽ ʟʦʚʥʽʰʥʽ 

ʪʘ ʚʥʫʪʨʽʰʥʽ ʢʦʤʫʥʽʢʘʮʽʾ, ʷʢ ʰʚʠʜʢʦ ʥʘʜʭʦʜʠʪʴ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜ ʢʣʽʻʥʪʘ ʜʦ ʛʦʪʝʣʶ ʪʘ 
ʩʢʽʣʴʢʠ ʯʘʩʫ ʧʦʪʨʽʙʥʦ ʥʘ ʦʙʨʦʙʢʫ ʟʘʷʚʢʠ, ʟʘʣʝʞʠʪʴ ʜʫʤʢʘ ʛʦʩʪʷ ʧʨʦ ʛʦʪʝʣʴ ʟʘʛʘʣʦʤ. 
ʆʩʢʽʣʴʢʠ ʧʨʦʮʝʩ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʘʤʦʚʣʝʥʥʷ ʤʽʩʮʴ, 
ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʫ ʢʣʽʻʥʪʘ ʩʢʣʘʣʘʩʷ ʧʦʟʠʪʠʚʥʘ ʜʫʤʢʘ ʧʨʦ ʦʨʛʘʥʽʟʘʮʽʶ ʨʦʙʦʪʠ ʩʣʫʞʙʠ 

ʙʨʦʥʶʚʘʥʥʷ. 
ʄʦʞʣʠʚʦʩʪʽ ʱʦ ʥʘʜʘʻ ʩʠʩʪʝʤʘ: ʇʦʪʽʢ ʧʦʜʽʡ ʜʣʷ ʧʨʝʮʝʜʝʥʪʫ çɹʨʦʥʶʚʘʥʥʷè. 

ʇʝʨʝʜʫʤʦʚʠ - ʇʨʝʮʝʜʝʥʪ çɹʨʦʥʶʚʘʥʥʷè ʚʠʢʦʥʫʚʘʪʠʤʝʪʴʩʷ ʷʢʱʦ ʧʝʨʝʜ ʮʠʤ ʙʫʣʦ 
ʚʠʢʦʥʘʥʦ ʧʨʝʮʝʜʝʥʪ çʇʦʰʫʢ ʛʦʪʝʣʶè. ɻʦʣʦʚʥʠʡ ʧʦʪʽʢ - ʇʨʝʮʝʜʝʥʪ ʧʦʯʠʥʘʻ 

ʚʠʢʦʥʫʚʘʪʠʩʴ ʧʽʩʣʷ ʪʦʛʦ ʷʢ ʢʣʽʻʥʪ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʩʠʩʪʝʤʠ ʽ ʚʚʦʜʠʪʴ ʩʚʦʻ ʽʤôʷ ʪʘ ʧʘʨʦʣʴ 
E-1. ʉʠʩʪʝʤʘ ʧʝʨʝʚʽʨʷʻ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʚʝʜʝʥʠʭ ʜʘʥʠʭ ʽ ʚʠʚʦʜʠʪʴ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʜʽʡ: 
ʇʝʨʝʛʣʷʜ ʽʥʬʦʨʤʘʮʽʾ, S-1: ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʪʽʢ ʧʝʨʝʛʣʷʜ ʽʥʬʦʨʤʘʮʽʾ. ɺʠʙʽʨ ʥʦʤʝʨʽʚ, S-2: 
ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʪʽʢ ʚʠʙʽʨ ʥʦʤʝʨʽʚ. ɹʨʦʥʶʚʘʥʥʷ, S-3: ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʪʽʢ ʙʨʦʥʶʚʘʥʥʷ. ʇʽʜ 

ʧʦʪʦʢʠ: S-1: ʇʝʨʝʛʣʷʜ ʽʥʬʦʨʤʘʮʽʾ. ʉʠʩʪʝʤʘ ʚʽʜʦʙʨʘʞʘʻ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ, ʱʦ ʤʽʩʪʠʪʴ 
ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʦ ʛʦʪʝʣʶ. ʂʣʽʻʥʪ ʧʝʨʝʛʣʷʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʚʠʙʦʨʫ 
ʥʦʤʝʨʘ ʛʦʪʝʣʶ ʜʣʷ ʙʨʦʥʶʚʘʥʥʷ. ʇʨʝʮʝʜʝʥʪ ʧʨʦʜʦʚʞʫʻ ʚʠʢʦʥʫʚʘʪʠʩʴ. S-2: ɺʠʙʽʨ ʥʦʤʝʨʽʚ. 
ʉʠʩʪʝʤʘ ʚʽʜʦʙʨʘʞʘʻ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʟʽ ʩʧʠʩʢʦʤ ʥʦʤʝʨʽʚ ʛʦʪʝʣʶ. ʂʣʽʻʥʪ ʚʠʙʠʨʘʻ ʥʦʤʝʨ 

ʛʦʪʝʣʶ ʜʣʷ ʙʨʦʥʶʚʘʥʥʷ. ʉʠʩʪʝʤʘ ʟʘʧʘʤôʷʪʦʚʫʻ ʚʠʙʽʨ, ʧʨʝʮʝʜʝʥʪ ʧʨʦʜʦʚʞʫʻ ʩʚʦʻ 
ʚʠʢʦʥʘʥʥʷ. S-3: ɹʨʦʥʶʚʘʥʥʷ - ʂʣʽʻʥʪ ʥʘʪʠʩʢʘʻ ʥʘ ʢʥʦʧʢʫ çɹʨʦʥʶʚʘʪʠè. ʉʠʩʪʝʤʘ ʚʥʦʩʠʪʴ 
ʜʘʥʽ ʚʠʙʦʨʫ E-2 ʙʨʦʥʶʚʘʥʥʷ ʚ ʙʘʟʫ ʜʘʥʠʭ ʪʘ ʚʽʜʧʨʘʚʣʷʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʝʥʝʜʞʝʨʫ ʧʨʦ ʪʝ 
ʱʦ ʥʦʤʝʨ ʚ ʧʝʚʥʦʤʫ ʛʦʪʝʣʽ ʟʘʙʨʦʥʴʦʚʘʥʦ. ʇʨʝʮʝʜʝʥʪ ʟʘʚʝʨʰʫʻ ʩʚʦʻ ʚʠʢʦʥʘʥʥʷ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʧʦʪʦʢʠ .  E-1: ɺʚʝʜʝʥʦ ʥʝʧʨʘʚʠʣʴʥʝ ʽʤôʷ ʘʙʦ ʧʘʨʦʣʴ. ʂʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ 
ʧʦʚʪʦʨʠʪʠ ʚʚʝʜʝʥʥʷ ʘʙʦ ʟʘʚʝʨʰʠʪʠ ʧʨʝʮʝʜʝʥʪ. E-2: ʅʦʤʝʨ ʛʦʪʝʣʶ ʥʝʜʦʩʪʫʧʥʠʡ ʜʣʷ 
ʙʨʦʥʶʚʘʥʥʷ. ʉʠʩʪʝʤʘ ʚʠʚʦʜʠʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʪʝ ʱʦ ʥʦʤʝʨ ʥʝ ʜʦʩʪʫʧʥʠʡ, ʧʨʝʮʝʜʝʥʪ 
ʧʨʦʜʦʚʞʫʻ ʩʚʦʻ ʚʠʢʦʥʘʥʥʷ, ʢʣʽʻʥʪ ʚʠʙʠʨʘʻ ʽʥʰʠʡ ʥʦʤʝʨ ʜʣʷ ʙʨʦʥʶʚʘʥʥʷ. ʉʪʘʪʠʯʥʘ 

ʜʽʘʛʨʘʤʘ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʪʘʪʠʯʥʠʡ ʚʠʛʣʷʜ ʧʨʦʛʨʘʤʠ, ʚʽʜʦʤʘ ʷʢ ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ. ʂʨʽʤ 
ʚʽʟʫʘʣʽʟʘʮʽʾ, ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʩʠʩʪʝʤʠ, Class Diagram ʪʘʢʦʞ ʢʦʥʩʪʨʫʶʻ 
ʚʠʢʦʥʫʚʘʥʠʡ ʢʦʜ ʫ ʜʦʜʘʪʢʫ. ɸʪʨʠʙʫʪʠ, ʦʧʝʨʘʮʽʾ ʪʘ ʦʙʤʝʞʝʥʥʷ ʩʠʩʪʝʤʠ ʢʣʘʩʫ ʦʧʠʩʫʶʪʴʩʷ 
ʜʽʘʛʨʘʤʦʶ ʢʣʘʩʽʚ. ɿʘʚʜʷʢʠ ʾʭ ʟʜʘʪʥʦʩʪʽ ʚʽʜʦʙʨʘʞʘʪʠʩʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʦʙ'ʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʤʦʚʘʤʠ, ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ. ʊʘʢʦʞ 
ʚʽʜʦʤʠʡ ʷʢ ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ, ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʦʙʤʝʞʝʥʴ, ʘʩʦʮʽʘʮʽʡ, ʩʧʽʚʧʨʘʮʽ ʪʦʱʦ. 
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ʈʠʩ. 1. ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ 

ʎʷ ʜʽʘʛʨʘʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʤʽʥ ʫ ʩʪʘʥʽ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙ'ʻʢʪʘ, 
ʟʤʽʥʠ ʤʦʞʫʪʴ ʧʦʣʷʛʘʪʠ ʫ ʟʤʽʥʽ ʘʪʨʠʙʫʪʽʚ ʦʙ'ʻʢʪʘ ʘʙʦ ʦʯʽʢʫʚʘʥʥʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʜʽʶ ʦʙ'ʻʢʪʘ. 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʝʢʟʝʤʧʣʷʨʘ ʢʣʘʩʫ ʦʙ'ʻʢʪ zakaz ʚʠʢʣʠʢʘʻ ʩʠʩʪʝʤʫ ʨʦʟʛʦʨʪʘʥʥʷ ʽ ʯʝʢʘʻ 
ʨʝʟʫʣʴʪʘʪʫ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ. ɼʽʘʛʨʘʤʘ ʩʪʘʥʫ ʜʣʷ ʢʣʘʩʫ ʟʘʢʘʟ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2. 

 
ʈʠʩ. 2. ɼʽʘʛʨʘʤʘ ʩʪʘʥʽʚ 

ʅʘ ʮʽʡ ʜʽʘʛʨʘʤʽ ʧʦʢʘʟʘʥʦ ʽʥʪʝʨʬʝʡʩ ʚʫʟʣʘ ʩʠʩʪʝʤʠ ʙʨʦʥʶʚʘʥʥʷ ʤʽʩʮʴ. ʂʦʤʧʦʥʝʥʪʠ 
ʪʘ ʩʭʝʤʘ ʨʦʟʛʦʨʪʘʥʥʷ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 3. 

 
ʈʠʩ. 3 ʉʭʝʤʘ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʨʦʟʛʦʨʪʘʥʥʷ 
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ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ: ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ UML, OCL ʪʘ IFML. ʄʦʨʛʘʥ 
ʂʘʫʬʤʘʥʥ, 2014. 
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ʋɼʂ 004.4 
ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʉɽʈɺɯʉʅʆɻʆ ʎɽʅʊʈʋ 

ɺʠʥʦʛʨʘʜʯʽʡ ʄ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 
ʉʝʨʚʽʩʥʽ ʮʝʥʪʨʠ ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʨʽʟʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʽ ʯʘʩʪʦ ʚʦʥʠ ʩʪʠʢʘʶʪʴʩʷ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʣʽʻʥʪʽʚ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 
ʟʘʚʜʘʥʥʷʤʠ. ɽʬʝʢʪʠʚʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʶ ʯʘʩʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʧʦʪʦʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʜʽʷʣʴʥʽʩʪʶ ʩʝʨʚʽʩʥʦʛʦ ʮʝʥʪʨʫ, ʘ 
ʪʘʢʦʞ ʾʭʥʴʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʝʜʦʣʽʢʽʚ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ɯʊ ʙʶʜʞʝʪʫ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ 
ʧʽʜʪʨʠʤʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ï ʩʝʨʚʝʨʽʚ, ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʥʘʢʦʧʠʯʫʚʘʯʽʚ, ʤʝʨʝʞ, ʥʘ 
ʤʦʜʝʨʥʽʟʘʮʽʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʩʪʽʣʴʥʠʤʠ ʢʦʤʧôʶʪʝʨʘʤʠ ʽ ʤʦʙʽʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. ɼʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʚʘʞʣʠʚʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘ ʟʨʦʙʠʪʠ ʾʾ ʝʬʝʢʪʠʚʥʦʶ ʟ 
ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ. ʎʴʦʤʫ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʜʝʷʢʽ ʽʥʽʮʽʘʪʠʚʠ. ʅʘʧʨʠʢʣʘʜ: 

¶ ʨʦʟʨʦʙʢʘ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʧʦʣʽʪʠʢ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʥʘʩʪʽʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ ʽ 
ʩʝʨʚʝʨʽʚ, ʧʨʘʚʠʣ ʧʽʜʢʣʶʯʝʥʥʷ ʤʘʰʠʥ ʜʦ ʤʝʨʝʞʽ, ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʪʘ 

ʜʦʩʪʫʧʦʤ; 

¶ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ ʜʝʢʽʣʴʢʦʭ ʨʽʚʥʷʭ;  

¶ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʠʡʤʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʟʘʷʚʦʢ; 

¶ ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʟ ʚʠʯʝʨʧʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʜʣʷ ʟʘʢʫʧʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ 
ʜʝʪʘʣʝʡ. 

ɺʩʽ ʚʠʪʨʘʪʠ ʧʽʜ ʧʦʚʥʠʤ ʢʦʥʪʨʦʣʝʤ, ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʩʪʫʧʥʽ ʥʝʦʙʭʽʜʥʽ ʚ ʾʭ ʨʦʙʦʪʽ 
ʜʘʥʽ, ʥʘ ʷʢʠʭ ʙʠ ʩʝʨʚʝʨʘʭ ʚʦʥʠ ʥʝ ʟʥʘʭʦʜʠʣʠʩʷ, ʦʨʛʘʥʽʟʦʚʘʥʘ ʝʬʝʢʪʠʚʥʘ ʩʧʽʣʴʥʘ ʨʦʙʦʪʘ 

ʥʘ ʨʽʚʥʽ ʷʢ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʪʘʢ ʽ ʚʽʜʜʽʣʽʚ, ʘ ʤʦʙʽʣʴʥʽ ʢʦʨʠʩʪʫʚʘʯʽ ʦʪʨʠʤʫʶʪʴ ʧʨʘʢʪʠʯʥʦ 
ʪʦʡ ʞʝ ʨʽʚʝʥʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʱʦ ʽ ʚ ʦʬʽʩʘʭ [1]. 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʚʽʩʥʦʛʦ ʮʝʥʪʨʫ 
ʻ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʦʙʣʽʢʫ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʪʝʭʥʽʢʦʶ, ʱʦ ʧʽʜʣʷʛʘʻ ʨʝʤʦʥʪʫ. ʎʝ 

ʟʘʙʝʟʧʝʯʫʻ ʥʝ ʪʽʣʴʢʠ ʰʚʠʜʢʫ ʪʘ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ, ʘʣʝ ʡ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ 
ʧʦʤʠʣʦʢ ʪʘ ʟʙʝʨʝʛʪʠ ʯʘʩ ʧʨʘʮʽʚʥʠʢʽʚ [2]. 

ʉʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʩʝʨʚʽʩʥʦʛʦ ʮʝʥʪʨʫ, ʧʦʚʠʥʥʘ ʙʫʜʝ ʚʢʣʶʯʘʪʠ 
ʚ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ: 

¶ ʈʝʻʩʪʨʘʮʽʷ ʟʘʷʚʦʢ ʚʽʜ ʢʣʽʻʥʪʽʚ ʥʘ ʨʝʤʦʥʪ ʧʦʙʫʪʦʚʦʾ ʪʝʭʥʽʢʠ; 

¶ ɺʽʜʩʪʝʞʝʥʥʷ ʩʪʘʥʫ ʟʘʷʚʦʢ ʪʘ ʾʭ ʦʙʨʦʙʢʘ; 

¶ ʉʢʣʘʜʘʥʥʷ ʛʨʘʬʽʢʽʚ ʨʦʙʦʪʠ ʤʘʡʩʪʨʽʚ ʩʝʨʚʽʩʥʦʛʦ ʮʝʥʪʨʫ; 

¶ ɿʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʪʝʭʥʽʢʠ ʪʘ ʾʾ ʽʩʪʦʨʽʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

¶ ʉʪʚʦʨʝʥʥʷ ʟʚʽʪʽʚ ʪʘ ʩʪʘʪʠʩʪʠʢʠ ʧʨʦ ʨʦʙʦʪʫ ʩʝʨʚʽʩʥʦʛʦ ʮʝʥʪʨʫ; 

¶ ʈʦʟʨʘʭʫʥʦʢ ʚʘʨʪʦʩʪʽ ʨʝʤʦʥʪʫ ʪʘ ʩʢʣʘʜʘʥʥʷ ʨʘʭʫʥʢʽʚ. 

ɹʫʣʦ ʩʪʚʦʨʝʥʦ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ 
ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ʨʠʩ. 1). 
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ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʩʝʨʚʽʩʥʦʛʦ ʮʝʥʪʨʫ ʻ ʚʘʞʣʠʚʠʤ 

ʝʣʝʤʝʥʪʦʤ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ, ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ 
ʥʘ ʦʙʨʦʙʢʫ ʟʘʷʚʦʢ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ. 

.ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
1. 8 ʧʨʽʦʨʠʪʝʪʥʠʭ ʮʽʣʝʡ ʜʣʷ ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] 

ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  https://inteltech.com.ua/uk/blogs/8-priorytetnyh-ciley-dlya-malogo-ta-
serednogo-biznesu#toc-1 

2. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʦʙʣʽʢʦʚʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ: 
ʧʨʦʙʣʝʤʠ ʪʘ ʰʣʷʭʠ ʦʧʪʠʤʽʟʘʮʽʾ ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.economy.nayka.com.ua/?op=1&z=415 
  

https://inteltech.com.ua/uk/blogs/8-priorytetnyh-ciley-dlya-malogo-ta-serednogo-biznesu#toc-1
https://inteltech.com.ua/uk/blogs/8-priorytetnyh-ciley-dlya-malogo-ta-serednogo-biznesu#toc-1
http://www.economy.nayka.com.ua/?op=1&z=415
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ʋɼʂ 004.4 
ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɯʅʅʗ ʂʅʀɾʂʆɺʆɻʆ ʄɸɻɸɿʀʅʋ 

ɺʘʥʜʘ ʈ.ʈ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 
ʂʥʠʞʢʦʚʠʡ ʙʽʟʥʝʩ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʪʘ ʰʚʠʜʢʦʟʤʽʥʥʠʭ ʨʠʥʢʽʚ. ʑʦʙ 

ʟʘʙʝʟʧʝʯʠʪʠ ʫʩʧʽʰʥʽʩʪʴ ʢʥʠʞʢʦʚʦʛʦ ʤʘʛʘʟʠʥʫ, ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʝʬʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ 
ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʧʨʦʜʘʞʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 
ʟʘʧʘʩʘʤʠ ʢʥʠʛ. ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʛʣʷʥʫʪʦ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ 
ʢʥʠʞʢʦʚʦʛʦ ʤʘʛʘʟʠʥʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʢʝʨʫʚʘʪʠ ʧʨʦʮʝʩʘʤʠ ʧʨʦʜʘʞʫ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʢʥʠʛ. 
ʂʥʠʛʘʨʥʷ ï ʮʝ ʤʽʩʮʝ, ʜʝ ʣʶʜʠ ʟʤʦʞʫʪʴ ʧʨʠʜʙʘʪʠ ʢʥʠʞʢʠ ʥʘ ʩʚʽʡ ʩʤʘʢ ʟʘ ʧʦʤʽʨʥʠʤʠ 

ʮʽʥʘʤʠ. ʋ ʢʥʠʞʢʦʚʦʤʫ ʤʘʛʘʟʠʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʽʜʨʫʯʥʠʢʠ, ʦʧʦʚʽʜʘʥʥʷ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ 
ʢʥʠʛ. ɸʣʝ ʷʢʱʦ ʮʝ ʛʽʛʘʥʪʩʴʢʘ ʢʥʠʞʢʦʚʘ ʢʨʘʤʥʠʮʷ, ʪʦ ʢʝʨʫʚʘʪʠ ʥʝʶ ʙʫʜʝ ʜʫʞʝ ʚʘʞʢʦ. 

ʆʪʞʝ, ʧʨʦʛʨʘʤʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʥʠʛʘʤʠ ʜʦʧʦʤʦʞʝ ʟʙʝʨʝʛʪʠ ʚʩʽ ʮʽ ʜʝʪʘʣʽ ʦʜʥʦʯʘʩʥʦ. 
ʉʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʢʥʠʞʢʦʚʠʤ ʤʘʛʘʟʠʥʦʤ ʜʦʧʦʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʜʝʪʘʣʽ ʜʦʩʪʫʧʥʠʭ 
ʢʥʠʛ, ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʢʣʽʻʥʪʽʚ, ʜʝʪʘʣʽ ʢʥʠʛ, ʷʢʽ ʥʘʜʘʶʪʴʩʷ ʚ ʦʨʝʥʜʫ, ʟʘʧʠʩʠ ʧʨʦ ʧʨʦʜʘʞʽ, 
ʜʝʪʘʣʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ ʜʝʪʘʣʝʡ, ʷʢʽ ʤʦʞʥʘ ʟʛʘʜʘʪʠ ʚ ʮʽʡ ʧʨʦʛʨʘʤʽ.[1] 

ʊʘʢʦʞ ʫ ʩʠʩʪʝʤʽ ʤʦʞʫʪʴ ʙʫʪʠ ʤʦʜʫʣʽ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 
ʽʥʚʝʥʪʘʨʠʟʘʮʽʻʶ ʢʥʠʛ, ʬʽʥʘʥʩʦʚʠʤʠ ʦʧʝʨʘʮʽʷʤʠ, ʟʘʤʦʚʣʝʥʥʷʤʠ ʪʘ ʜʦʩʪʘʚʢʦʶ ʢʥʠʛ, 
ʘʥʘʣʽʟʦʤ ʧʨʦʜʘʞʽʚ ʪʘ ʧʦʚʝʜʽʥʢʠ ʢʣʽʻʥʪʽʚ, ʟʙʝʨʽʛʘʥʥʷʤ ʪʘ ʦʙʨʦʙʢʦʶ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 
ʢʣʽʻʥʪʽʚ ʪʦʱʦ. 

ʆʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʢʥʠʞʢʦʚʦʛʦ 
ʤʘʛʘʟʠʥʫ ʧʦʣʷʛʘʻ ʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʽʣʴʰʦʩʪʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ 
ʧʦʤʠʣʦʢ ʪʘ ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ. ʊʘʢʦʞ, ʟʘʚʜʷʢʠ ʩʠʩʪʝʤʽ, ʤʦʞʣʠʚʦ 
ʦʪʨʠʤʘʪʠ ʰʚʠʜʢʠʡ ʪʘ ʪʦʯʥʠʡ ʟʚʽʪ ʧʨʦ ʬʽʥʘʥʩʦʚʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʧʨʦʜʘʞʽ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚ ʨʠʥʢʦʚʽʡ ʩʠʪʫʘʮʽʾ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʪʨʘʪʝʛʽʶ ʙʽʟʥʝʩʫ.[2] 
ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʥʠʞʢʦʚʦʛʦ ʤʘʛʘʟʠʥʫ ʙʫʜʝ ʩʪʚʦʨʝʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʟ 

ʪʘʢʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʚʠʤʦʛʘʤʠ: 
Á ʈʝʻʩʪʨʘʮʽʷ ʪʦʚʘʨʽʚ ʪʘ ʾʭ ʨʝʜʘʛʫʚʘʥʥʷ 

Á ʂʦʥʪʨʦʣʴ ʟʘ ʟʘʣʠʰʢʘʤʠ ʪʦʚʘʨʽʚ ʥʘ ʩʢʣʘʜʽ 
Á ʆʬʦʨʤʣʝʥʥʷ ʟʘʤʦʚʣʝʥʴ ʥʘ ʢʥʠʛʠ 
Á ʆʙʣʽʢ ʪʘ ʢʦʥʪʨʦʣʴ ʧʨʦʜʘʞʽʚ ʢʥʠʛ 
Á ɻʝʥʝʨʘʮʽʷ ʟʚʽʪʽʚ ʧʨʦ ʧʨʦʜʘʞʽ ʪʘ ʟʘʧʘʩʠ 

Á ɺʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʢʥʠʛ, ʷʢʽ ʜʦʜʘʥʽ ʜʦ ʩʧʠʩʢʫ ʙʘʞʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ 
ʆʩʥʦʚʥʠʭ ʧʨʝʮʝʜʝʥʪʽʚ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʨʘʤʠ ʧʨʝʮʝʜʝʥʪʽʚ (ʨʠʩ. 

1): 
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ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʙʘʛʘʪʦ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ 
ʢʥʠʞʢʦʚʠʤ ʤʘʛʘʟʠʥʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʪʘ ʟʤʝʥʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ. ʂʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʫ ʟʚʽʪʥʽʩʪʴ ʪʘ 
ʩʪʘʪʠʩʪʠʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʣʘʩʥʠʢʘʤ ʪʘ ʤʝʥʝʜʞʝʨʘʤ ʤʘʛʘʟʠʥʫ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ 
ʨʽʰʝʥʥʷ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩʦʤ.  

ɿʘʛʘʣʦʤ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʢʥʠʞʢʦʚʠʤ 

ʤʘʛʘʟʠʥʦʤ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩʦʤ, ʷʢʠʡ 
ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. What is Bookstore Management? ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  

https://www.saasworthy.com/glossary/bookstore-management 
2. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʦʙʣʽʢʫ ʽ ʢʦʥʪʨʦʣʶ ʫ ʪʦʨʛʦʚʠʭ ʤʝʨʝʞʘʭ ï 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.vostok.dp.ua/ukr/infa1/Avtomatizatsiya/avtomatizaciya/ 
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ʋɼʂ 004.42 
ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ʊɸ ɺɯɿʋɸʃɯɿɸʎɯɰ ʇʈʆʉʊʆʈʆɺʀʍ ɼɸʅʀʍ 

ʄɯʉʔʂʆɻʆ ʉɽʈɺɯʉʋ ʇɸʈʂʋɺɸʅʅʗ ʋ ʄɯʉʊɯ 

ɻʨʦʰʝʚ ɼ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʘʟʘʨʝʥʢʦ ɺ.ɸ. 

ʋ ʩʫʯʘʩʥʠʭ ʤʽʩʪʘʭ ʧʨʦʙʣʝʤʘ ʧʘʨʢʫʚʘʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ. ɹʘʛʘʪʦ 
ʤʽʩʪ ʤʘʶʪʴ ʦʙʤʝʞʝʥʽ ʪʝʨʠʪʦʨʽʾ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʭʘʦʩʫ ʪʘ ʟʘʪʨʠʤʦʢ ʥʘ ʜʦʨʦʛʘʭ. ʉʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ 
ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʤʽʩʴʢʦʛʦ ʩʝʨʚʽʩʫ ï ʧʘʨʢʫʚʘʥʥʷ ʚ ʤʽʩʪʽ, ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ. ʎʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ ʢʦʤʧʣʝʢʩ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ 
ʟʘʩʦʙʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʽʙʨʘʪʠ ʪʘ ʦʙʨʦʙʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʚʽʣʴʥʠʭ ʤʽʩʮʴ ʜʣʷ 
ʧʘʨʢʫʚʘʥʥʷ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ.  

ʆʩʥʦʚʦʶ ʩʠʩʪʝʤʠ ʻ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ, ʨʦʟʨʦʙʣʝʥʠʡ ʥʘ ʙʘʟʽ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ. ɼʘʥʠʡ ʧʨʦʜʫʢʪ ʤʽʩʪʠʪʴ ʰʠʨʦʢʠʡ ʥʘʙʽʨ 
ʬʫʥʢʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʫ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʟ ʧʘʨʢʫʚʘʥʥʷʤ ʩʚʦʛʦ 
ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ʂʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʻ ʤʘʩʰʪʘʙʦʚʘʥʦʶ ʪʘ ʤʦʞʝ ʙʫʪʠ ʨʦʟʰʠʨʝʥʘ ʜʣʷ 
ʚʢʣʶʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʬʫʥʢʮʽʡ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʤʽʩʴʢʦʛʦ ʩʝʨʚʽʩʫ[1].  

ɿʽʙʨʘʥʽ ʜʘʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʙʘʟʽ ʜʘʥʠʭ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʫʧʥʘ ʚ ʨʝʞʠʤʽ ʦʥʣʘʡʥ 
ʜʣʷ ʤʽʩʴʢʠʭ ʩʣʫʞʙ ʽ ʛʨʦʤʘʜʩʴʢʦʩʪʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʧʨʦʛʨʘʤʥʠʭ 
ʟʘʩʦʙʽʚ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʘʥʘʣʽʟʫʻ ʦʪʨʠʤʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʬʦʨʤʫʻ ʤʘʧʫ ʚʽʣʴʥʠʭ ʪʘ 
ʟʘʡʥʷʪʠʭ ʧʘʨʢʦʚʦʯʥʠʭ ʤʽʩʮʴ, ʱʦ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʥʘ ʤʦʥʽʪʦʨʘʭ ʪʘ ʧʘʥʝʣʷʭ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʧʝʮʽʘʣʴʥʠʭ ʧʫʥʢʪʘʭ ʫʧʨʘʚʣʽʥʥʷ ʧʘʨʢʫʚʘʥʥʷʤ ʚ ʤʽʩʪʽ. ɼʘʥʘ ʤʘʧʘ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʫʧʥʘ ʥʝ 
ʪʽʣʴʢʠ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʘʣʝ ʽ ʤʽʩʴʢʠʤ ʩʣʫʞʙʘʤ. ʎʝ ʜʦʧʦʤʦʞʝ ʧʝʨʰʠʤ ʟʥʘʡʪʠ ʚʽʣʴʥʝ 
ʧʘʨʢʫʚʘʣʴʥʝ ʤʽʩʮʝ, ʘ ʜʨʫʛʠʤ - ʟʤʝʥʰʠʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʨʘʬʽʢʫ ʚ ʤʽʩʪʽ. 

ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ 

ʤʽʩʴʢʦʛʦ ʩʝʨʚʽʩʫ - ʧʘʨʢʫʚʘʥʥʷ ʚ ʤʽʩʪʽ, ʥʝ ʪʽʣʴʢʠ ʧʦʣʝʛʰʫʻ ʞʠʪʪʷ ʚʦʜʽʷʤ ʪʘ ʤʽʩʴʢʠʤ 
ʩʣʫʞʙʘʤ, ʘʣʝ ʡ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ ʤʽʩʪʽ, ʩʠʩʪʝʤʘ ʤʦʞʝ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʘʨʢʫʚʘʣʴʥʽ ʤʘʡʜʘʥʯʠʢʠ ʪʘ ʾʭ 
ʦʧʪʠʤʽʟʘʮʽʾ. ɿʤʝʥʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʨʘʬʽʢʫ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʰʫʢʫ ʧʘʨʢʦʚʢʠ ʥʘ 

ʚʫʣʠʮʷʭ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ 
ʧʦʚʽʪʨʷ ʚ ʤʽʩʪʽ. 

ʆʢʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 
ʧʘʨʢʫʚʘʣʴʥʽ ʤʘʡʜʘʥʯʠʢʠ ʪʘ ʾʭ ʦʧʪʠʤʽʟʘʮʽʾ. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʢʦʚʦʯʥʠʭ ʤʘʡʜʘʥʯʠʢʽʚ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ 
ʙʫʜʽʚʥʠʮʪʚʘ ʥʦʚʠʭ ʧʘʨʢʽʥʛʽʚ ʪʘ ʾʭʥʴʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʤʽʩʪʽ. ʊʘʢʦʞ ʩʠʩʪʝʤʘ 
ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʤʽʩʴʢʦʛʦ ʩʝʨʚʽʩʫ - ʧʘʨʢʫʚʘʥʥʷ ʚ ʤʽʩʪʽ, 
ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦʶ ʜʣʷ ʙʽʟʥʝʩʫ, ʱʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʘʚʪʦʧʝʨʝʚʝʟʝʥʥʷʤ. ʅʘʧʨʠʢʣʘʜ, 

ʢʦʤʧʘʥʽʾ, ʱʦ ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ ʪʘʢʩʽ ʘʙʦ ʢʫʨ'ʻʨʩʴʢʦʾ ʜʦʩʪʘʚʢʠ, ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ 
ʜʦ ʤʘʧʠ ʚʽʣʴʥʠʭ ʧʘʨʢʦʚʦʯʥʠʭ ʤʽʩʮʴ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʩʚʦʾʭ 
ʤʘʨʰʨʫʪʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʜʦʩʪʘʚʢʠ[2]. 

ɼʘʥʘ ʩʠʩʪʝʤʘ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʘ ʫ ʚʠʛʣʷʜʫ ʚʝʙ-ʩʘʡʪʫ ʟ ʤʦʞʣʠʚʽʩʪʶ ʤʘʩʰʪʘʙʫʚʘʥʥʷ 

ʜʦ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ. ɺʽʥ ʫ ʩʚʦʶ ʯʝʨʛʫ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ HTML/CSS, ʷʢʽ 
ʻ ʩʪʘʥʜʘʨʪʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʽʚ. HTML (HyperText Markup 
Language) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʪʦʨʽʥʢʠ, ʪʦʜʽ ʷʢ CSS (Cascading 
Style Sheets) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʬʦʨʤʣʝʥʥʷ ʩʪʦʨʽʥʢʠ ʪʘ ʩʪʚʦʨʝʥʥʷ ʜʠʟʘʡʥʫ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʜʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ JavaScript, ʷʢʠʡ 
ʟʘʙʝʟʧʝʯʫʻ ʜʠʥʘʤʽʯʥʫ ʧʦʚʝʜʽʥʢʫ ʚʝʙ-ʩʪʦʨʽʥʦʢ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ JavaScript ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʟʚ'ʷʟʦʢ ʽʟ ʙʘʟʦʶ ʜʘʥʠʭ, ʦʙʨʦʙʢʫ 
ʜʘʥʠʭ ʪʘ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʚʤʽʩʪʦʤ ʩʪʦʨʽʥʢʠ. ʌʨʝʡʤʚʦʨʢ Angular ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʠʭ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʜʦʜʘʪʢʽʚ ʥʘ JavaScript. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ 
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʨʦʟʨʦʙʢʠ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʚʙʫʜʦʚʘʥʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʪʘ 
ʙʽʙʣʽʦʪʝʢʘʤ [3]. 

ʆʩʥʦʚʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʧʦʜʽʣʝʥʠʡ ʤʽʞ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ 
ʩʠʩʪʝʤʠ. ʗʢ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1, ʩʠʩʪʝʤʘ ʤʘʻ 3 ʪʠʧʠ. ʇʝʨʰʠʡ ʪʠʧ ï ʟʚʠʯʘʡʥʠʡ 

ʢʦʨʠʩʪʫʚʘʯ, ʚʽʥ ʤʦʞʝ ʰʫʢʘʪʠ ʧʘʨʢʦʚʢʠ ʪʘ ʛʘʨʘʞʽ, ʧʝʨʝʛʣʷʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʠʭ, 
ʙʨʦʥʶʚʘʪʠ ʤʽʩʮʝ, ʬʽʣʴʪʨʫʚʘʪʠ ʧʽʜʙʽʨ ʪʘ ʥʘʜʘʚʘʪʠ ʬʽʜʙʝʢ. ɼʨʫʛʠʡ ʪʠʧ ï ʘʜʤʽʥʽʩʪʨʘʪʦʨ 
ʧʘʨʢʦʚʢʠ, ʚʽʥ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʤʦʞʣʠʚʽʩʪʴ ʦʥʦʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʧʘʨʢʦʚʦʢ ʪʘ 
ʛʘʨʘʞʽʚ, ʧʝʨʝʛʣʷʜʘʪʠ ʩʪʘʪʫʩ ʧʘʨʢʦʚʢʠ ʪʘ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʟʘʧʠʪʘʥʥʷ ʢʣʽʻʥʪʽʚ. ʊʨʝʪʽʡ, 

ʦʩʪʘʥʥʽʡ ʪʠʧ, - ʩʝʨʚʽʩʥʠʡ ʧʨʘʮʽʚʥʠʢ, ʢʦʪʨʠʡ ʥʘʧʨʷʤʫ ʩʧʽʚʧʨʘʮʶʻ ʟ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤʠ ʪʘ 
ʤʘʻ ʟʤʦʛʫ ʤʦʥʽʪʦʨʠʪʠ ʪʘ ʟʙʠʨʘʪʠ ʜʘʥʽ ʟ ʩʠʩʪʝʤʠ. 

 
ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ʆʪʞʝ, ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʤʽʩʴʢʦʛʦ ʩʝʨʚʽʩʫ - 
ʧʘʨʢʫʚʘʥʥʷ ʫ ʤʽʩʪʽ, ʻ ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʱʦ ʤʦʞʝ 
ʜʦʧʦʤʦʛʪʠ ʚʠʨʽʰʠʪʠ ʥʠʟʢʫ ʧʨʦʙʣʝʤ  ʟ ʧʘʨʢʫʚʘʥʥʷʤ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʤʽʩʪʽ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ieeexplore.ieee.org [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] çʋʧʨʘʚʣʽʥʥʷ ʧʘʨʢʦʚʢʦʶè. ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ: https://ieeexplore.ieee.org/document/8802544 

2. www.sciencedirect.com [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] çʈʦʟʫʤʥʝ ʤʽʩʪʦ, ʧʘʨʢʦʚʢʠè. 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.sciencedirect.com/science/article/pii/S1877050917326261 
3. www.packtpub.com [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] çAngular ï ʚʝʙ-ʜʦʜʘʪʢʠè. ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ:https://www.packtpub.com/product/angularjs-web-application-development-
cookbook/9781783283354 
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çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʋɼʂ 004.51 
ɺɽɹ-ʆʈɯɭʅʊʆɺɸʅɸ ʉʀʉʊɽʄɸ ʈɽʉʊʆʈɸʅʅʆɻʆ ɹɯɿʅɽʉʋ  

ɹʫʨôʷʥʩʴʢʠʡ ʆ.ʉ.,  ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ.ʆ. 
ɻʦʪʝʣʴʥʠʡ ʙʽʟʥʝʩ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʨʠʙʫʪʢʦʚʠʭ ʛʘʣʫʟʝʡ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʫ 

ʩʚʽʪʽ, ʷʢʘ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʘ ʟʤʽʥʶʻʪʴʩʷ. ɯʟ ʟʨʦʩʪʘʥʥʷʤ ʯʠʩʣʘ ʪʫʨʠʩʪʽʚ ʪʘ ʟʤʽʥʦʶ 
ʧʦʧʠʪʫ ʥʘ ʨʽʟʥʽ ʚʠʜʠ ʧʦʩʣʫʛ, ʚʠʤʦʛʠ ʜʦ ʛʦʪʝʣʴʥʦʛʦ ʩʝʨʚʽʩʫ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ. 
ʆʧʝʨʘʪʠʚʥʝ ʪʘ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʛʦʪʝʣʴʥʠʤ ʙʽʟʥʝʩʦʤ ʩʪʘʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ, 
ʦʩʢʽʣʴʢʠ ʚʽʜ ʮʴʦʛʦ ʟʘʣʝʞʠʪʴ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʢʣʽʻʥʪʽʚ.. 

ɺʝʙ-ʦʨʽʻʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʛʦʪʝʣʴʥʠʤ ʙʽʟʥʝʩʦʤ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ 
ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʦʧʪʠʤʘʣʴʥʠʭ ʬʦʨʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʫ ʛʦʪʝʣʷʭ. ʊʘʢʘ ʩʠʩʪʝʤʘ 
ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ, ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʥʘ 
ʚʠʢʦʥʘʥʥʷ ʨʫʪʠʥʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʛʦ ʪʘ ʰʚʠʜʢʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʣʷ 

ʢʣʽʻʥʪʽʚ. ʄʝʪʦʶ ʤʦʻʾ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 
ʛʦʪʝʣʴʥʠʤ ʙʽʟʥʝʩʦʤ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ ʝʬʝʢʪʠʚʥʝ ʪʘ ʦʧʪʠʤʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʫ 
ʛʦʪʝʣʷʭ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ ʪʘ ʩʢʣʘʜʥʦʩʪʽ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ, ʷ ʜʦʩʣʽʜʞʫʶ ʪʘ ʘʥʘʣʽʟʫʶ 
ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʛʦʪʝʣʴʥʠʤ ʙʽʟʥʝʩʦʤ, ʧʨʦʚʦʜʞʫ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ 

ʨʽʰʝʥʴ ʪʘ ʨʦʟʨʦʙʣʶʶ ʚʣʘʩʥʠʡ ʧʨʦʜʫʢʪ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ ʛʦʪʝʣʽʚ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ 
ʪʘ ʩʢʣʘʜʥʦʩʪʽ.  

ɺ ʦʩʥʦʚʥʦʤʫ ʫ ʧʨʦʝʢʪʽ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʘʣʛʦʨʠʪʤ ʧʦʨʽʚʥʷʥʥʷ, ʷʢʠʡ 
ʧʨʠʪʘʤʘʥʥʠʡ ʜʣʷ React.js. 

ʆʧʠʩ ʘʣʛʦʨʠʪʤʫ 

ʋ React.js ʽʩʥʫʻ ʧʝʚʥʠʡ ʘʣʛʦʨʠʪʤ ʧʦʨʽʚʥʷʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʘʢʠʭ ʢʨʦʢʽʚ: 
1. ʇʝʨʰ ʟʘ ʚʩʝ, React ʧʦʨʽʚʥʶʻ ʥʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʩʪʘʥ ʢʦʤʧʦʥʝʥʪʘ ʟ 
ʧʦʧʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ. 

2. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʩʪʘʥʫ ʥʝ ʟʤʽʥʠʣʠʩʷ, ʪʦ ʢʦʤʧʦʥʝʥʪ ʥʝ 
ʧʦʪʨʝʙʫʻ ʦʥʦʚʣʝʥʥʷ. 

3. ʋ ʨʘʟʽ ʟʤʽʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʙʦ ʩʪʘʥʫ, React ʚʠʢʣʠʢʘʻ ʤʝʪʦʜ render() 
ʢʦʤʧʦʥʝʥʪʘ, ʱʦʙ ʦʥʦʚʠʪʠ ʡʦʛʦ ʟʽ ʟʤʽʥʝʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. ʇʽʩʣʷ ʮʴʦʛʦ 
ʢʦʤʧʦʥʝʥʪ ʧʦʚʝʨʪʘʻʪʴʩʷ ʟ ʦʥʦʚʣʝʥʠʤʠ ʜʘʥʠʤʠ.. 

ʆʧʠʩ ʧʨʦʝʢʪʫ. ɺʝʙ-ʦʨʽʻʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ óʈʫʢʘʚʠʯʢʘô ʤʽʩʪʠʪʴ ʩʪʦʨʽʥʢʫ 

ʘʚʪʦʨʠʟʘʮʽʾ ʪʘ ʚʭʦʜʫ. ʋ ʛʦʪʝʣʴʥʦʤʫ ʙʽʟʥʝʩʽ ʻ ʙʘʛʘʪʦ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ 
ʚʨʘʭʦʚʫʚʘʪʠ. ʋʩʧʽʭ ʛʦʪʝʣʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʩʪʽʡʥʦʛʦ ʟʘʣʫʯʝʥʥʽ ʢʣʽʻʥʪʽʚ, ʪʘ ʦʪʨʠʤʘʥʥʽ 
ʧʨʠʙʫʪʢʫ. ʊʦʤʫ ʛʦʪʝʣʴ ʟʤʫʰʝʥʠʡ ʩʪʷʛʫʚʘʪʠ ʧʦʚʥʫ ʚʘʨʪʽʩʪʴ ʟ ʢʣʽʻʥʪʘ ʟʘ ʙʨʦʥʶʚʘʥʥʷ 
ʥʦʤʝʨʫ, ʷʢʱʦ ʚʽʥ ʥʝ ʚʽʜʤʽʥʠʚ ʙʨʦʥʶʚʘʥʥʷ ʪʘ ʥʝ ʧʨʠʾʭʘʚ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ 

ʥʝʟʘʪʨʝʙʫʚʘʥʦʩʪʽ ʛʦʪʝʣʶ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ web-ʩʘʡʪ, ʷʢʠʡ ʙʫʜʝ 
ʚʠʩʪʫʧʘʪʠ ʫ ʨʦʣʽ ʧʨʦʤʽʞʥʦʶ ʣʘʥʢʦʶ ʫ ʩʧʽʣʢʫʚʘʥʥʽ ʤʽʞ ʢʣʽʻʥʪʦʤ ʪʘ ʧʝʨʩʦʥʘʣʦʤ ʛʦʪʝʣʶ, 
ʪʠʤ ʩʘʤʠʤ ʚʽʜʛʫʢʠ ʢʣʽʻʥʪʽʚ ʧʨʦ ʛʦʪʝʣʴ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʪʘʶʪʴ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʠʤ 
ʬʘʢʪʦʨʦʤ ʫ ʚʠʙʦʨʽ ʪʦʛʦ, ʯʠ ʽʥʰʦʛʦ ʛʦʪʝʣʶ. ʉʪʚʦʨʝʥʥʷ web-ʩʠʩʪʝʤʠ ʙʨʦʥʶʚʘʥʥʷ ʚ ʷʢʽʡ 
ʤʦʞʥʘ ʙʫʜʝ ʚʢʘʟʘʪʠ ʫʩʽ ʧʘʩʧʦʨʪʥʽ ʜʘʥʥʽ, ʜʦʧʦʤʦʞʝ ʩʢʦʨʦʪʠʪʠ ʟʘʪʨʘʪʠ ʯʘʩʫ ʢʣʽʻʥʪʘ ʪʘ 

ʧʝʨʩʦʥʘʣʫ ʛʦʪʝʣʶ, ʪʘʢ ʷʢ ʧʦ ʧʨʠʙʫʪʪʶ ʢʣʽʻʥʪʘ ʙʫʜʝ ʜʦʩʪʘʪʥʴʦ ʪʽʣʴʢʠ ʟʚʽʨʠʪʠ ʜʦʢʫʤʝʥʪ, 
ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʦʩʦʙʫ ʪʘ ʚʠʜʘʪʠ ʢʣʶʯ ʚʽʜ ʥʦʤʝʨʫ 

ʄʝʪʦʜʠ ʨʦʟʨʦʙʢʠ. React.js ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʙʽʙʣʽʦʪʝʢʠ ʩʪʘʥʽʚ Redux ʪʘ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ JavaScript. React.js ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʢʦʤʧʦʥʝʥʪʥʫ ʘʨʭʽʪʝʢʪʫʨʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʨʦʟʜʽʣʷʪʠ ʚʝʙ-ʩʪʦʨʽʥʢʫ ʥʘ ʦʢʨʝʤʽ ʙʣʦʢʠ, 
ʟʤʝʥʰʫʶʯʠ ʯʘʩ ʨʦʟʨʦʙʢʠ ʪʘ ʧʦʣʝʛʰʫʶʯʠ ʧʽʜʪʨʠʤʢʫ ʢʦʜʫ.  

ʊʘʢʦʞ React.js ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʫ ʨʦʙʦʪʫ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ 
ʚʽʨʪʫʘʣʴʥʦʛʦ DOM ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʝʨʚʝʨʥʠʡ ʨʝʥʜʝʨʽʥʛ. ɿʘʚʜʷʢʠ 

React.js ʤʦʞʥʘ ʣʝʛʢʦ ʦʧʝʨʘʮʽʡʥʦ ʢʝʨʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʚʝʙ-ʩʪʦʨʽʥʢʠ ʪʘ 
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ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʽʥʰʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʷʢ Redux, React-Router, React-Forms, 
React-thunk ʽ ʙʘʛʘʪʴʤʘ ʽʥʰʠʤʠ.  

ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʜʦʜʘʪʢʠ. ʆʜʥʘʢ, ʩʝʨʝʜ ʥʝʜʦʣʽʢʽʚ 
React.js ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʜʦʩʚʽʜʫ ʨʦʟʨʦʙʥʠʢʘ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʟ ʥʝʶ. 
ʆʩʴ ʧʨʠʢʣʘʜ ʚʠʚʝʜʝʥʥʷ ʩʪʨʘʚ ʥʘ ʝʢʨʘʥ ʟʘ ʜʦʧʦʤʦʛʦʶ React.js: 
import React, { useState, useEffect } from "react"; const HotelRoomList 

= () => { const [rooms, setRooms] = useState([]); useEffect(() => { // ɿʘʧʠʪ 

ʥʘ ʩʝʨʚʝʨ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʧʠʩʢʫ ʚʽʣʴʥʠʭ ʥʦʤʝʨʽʚ 

fetch("/api/rooms?status=free") .then((res) => res.json()) .then((data) => 

setRooms(data)) .catch((error) => console.error(error)); }, []);  

export default OrderForm;  

 
ʈʠʩ. 1. ɼʽʘʛʨʘʤʘ ʧʨʦʮʝʩʽʚ ʇɿ 

ʇʽʜʭʽʜ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʇɿ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʣʦ ʚʠʙʨʘʥʦ ʧʽʜʭʽʜ MVC (Model-View-Controller). ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ 
ʧʽʜʭʦʜʫ ʚ React.js ʜʦʟʚʦʣʷʻ ʯʽʪʢʦ ʨʦʟʜʽʣʠʪʠ ʣʦʛʽʢʫ ʪʘ ʢʦʤʧʦʥʝʥʪʠ ʽʥʪʝʨʬʝʡʩʫ 

ʢʦʨʠʩʪʫʚʘʯʘ.  
ɿʘ ʜʦʧʦʤʦʛʦʶ React.js ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʘʥʠʤʠ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʩʪʘʥʽ 

ʢʦʤʧʦʥʝʥʪʘ (state). ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʞ ʤʦʞʝ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʦʥʝʥʪʽʚ 
(components). ʂʦʥʪʨʦʣʝʨ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʙʨʦʙʥʠʢʽʚ ʧʦʜʽʡ (event handlers) ʪʘ ʬʫʥʢʮʽʡ ʟʚʦʨʦʪʥʦʛʦ ʚʠʢʣʠʢʫ (callbacks). 
ɼʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʛʦʪʝʣʴʥʦʛʦ ʙʽʟʥʝʩʫ (ʩʘʡʪ ʛʦʪʝʣʶ 

óʈʫʢʘʚʠʯʢʘô) ʚʠʙʨʘʥʦ javascript - ʙʽʙʣʽʦʪʝʢʫ React.js ʪʘ ʙʽʙʣʽʦʪʝʢʫ ʩʪʘʥʽʚ Redux. 
ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʢʦʤʧʦʥʝʥʪʠ, ʧʽʜʭʽʜ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʩʧʦʩʽʙ ʨʝʘʣʽʟʘʮʽʾ. ʈʦʟʨʦʙʣʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʜʽʘʛʨʘʤʠ ʜʦ ʩʘʡʪʫ, ʚʠʟʥʘʯʝʥʦ 
ʘʙʩʪʨʘʢʮʽʾ ʪʘ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʧʨʠʢʣʘʜ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ React: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://reactjs.org/docs/getting-started.html 
2. ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ Redux: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://redux.js.org/ 
3. Web-proger - ɼʦʢʫʤʝʥʪʘʮʽʷ: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  

http://web.spt42.ru/index.php/chto-takoe-reactjs 
4. JS.Org - ɼʦʢʫʤʝʥʪʘʮʽʷ: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  

https://ua.react.js.org/docs/getting-started.html 
  

https://reactjs.org/docs/getting-started.html
https://reactjs.org/docs/getting-started.html
https://reactjs.org/docs/getting-started.html
https://redux.js.org/
https://redux.js.org/
https://redux.js.org/
https://reactrouter.com/web/guides/quick-start
http://web.spt42.ru/index.php/chto-takoe-reactjs
https://reactrouter.com/web/guides/quick-start
https://ua.react.js.org/docs/getting-started.html
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ʋɼʂ 004.42 
ʇʈʆɽʂʊ ʇʈʆɻʈɸʄʅʆɰ ʉʀʉʊɽʄʀ ɼʃʗ ʈʆɿʇʆɺʉʖɼɾɽʅʅʗ ʉɽʈɺɯʉɯɺ 

ʄɯʉʔʂʆɰ ʇʃɸʊʌʆʈʄʀ 

ʅʫʞʥʷʢ ɺ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʘʟʘʨʝʥʢʦ ɺ.ɸ. 

ʇʨʦʝʢʪ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʩʝʨʚʽʩʽʚ ʤʽʩʴʢʦʾ 
ʧʣʘʪʬʦʨʤʠ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʤʽʩʪ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʧʨʦʝʢʪʫ - ʩʪʚʦʨʠʪʠ ʟʨʫʯʥʫ ʪʘ 
ʜʦʩʪʫʧʥʫ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʤʽʩʴʢʠʭ ʞʠʪʝʣʽʚ, ʱʦʙ ʚʦʥʠ ʤʦʛʣʠ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ 
ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʝʨʚʽʩʽʚ ʪʘ ʟʘʩʪʦʩʫʥʢʽʚ ʚʽʜ ʨʽʟʥʠʭ ʨʦʟʨʦʙʥʠʢʽʚ. 

ʇʣʘʪʬʦʨʤʘ ʨʦʟʨʦʙʣʝʥʘ ʷʢ ʤʘʨʢʝʪʧʣʝʡʩ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʥʘʡʪʠ ʪʘ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʝʨʚʽʩʠ, ʷʢʽ ʾʤ ʧʦʪʨʽʙʥʽ. ʈʦʟʨʦʙʥʠʢʠ ʤʘʁʪʴ ʤʦʞʣʠʚʽʩʪʴ 
ʨʦʟʤʽʱʫʚʘʪʠ ʩʚʦʾ ʟʘʩʪʦʩʫʥʢʠ ʥʘ ʧʣʘʪʬʦʨʤʽ, ʱʦ ʜʦʟʚʦʣʷ ̒ʾ ʤ ʟʘʣʫʯʘʪʠ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ ʪʘ 
ʨʦʟʰʠʨʶʚʘʪʠ ʩʚʽʡ ʙʽʟʥʝʩ. ʂʨʽʤ ʪʦʛʦ, ʧʣʘʪʬʦʨʤʘ ʤʘ̒ ʙʝʟʢʦʰʪʦʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʩʝʨʚʽʩʽʚ ʪʘ 

ʟʘʩʪʦʩʫʥʢʽʚ ʜʣʷ ʤʽʩʴʢʠʭ ʞʠʪʝʣʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʾʤ ʝʢʦʥʦʤʠʪʠ ʛʨʦʰʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʥʝʦʙʭʽʜʥʽ ʩʝʨʚʽʩʠ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ. 

ʇʨʦʝʢʪ ʤʽʩʪʠʪ ɹʰʠʨʦʢʠʡ ʥʘʙʽʨ ʬʫʥʢʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʫ ʚʠʨʽʰʫʚʘʪʠ 
ʨʽʟʥʽ ʧʦʪʨʝʙʠ, ʪʘʢʽ ʷʢ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʜʦʨʽʛ, ʢʫʧʽʚʣʷ ʢʚʠʪʢʽʚ ʥʘ ʪʨʘʥʩʧʦʨʪ, ʟʘʤʦʚʣʝʥʥʷ 

ʪʘʢʩʽ, ʨʝʤʦʥʪ ʪʝʭʥʽʢʠ, ʪʘ ʽʥʰʝ. ʅʘ ʧʣʘʪʬʦʨʤʽ ʨʝʘʣʽʟʦʚʘʥʠʡ ʚʙʫʜʦʚʘʥʠʡ ʨʝʡʪʠʥʛ ʪʘ ʚʽʜʛʫʢʠ 
ʧʨʦ ʩʝʨʚʽʩʠ ʪʘ ʟʘʩʪʦʩʫʥʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʽʣʠʪʠʩʷ ʩʚʦʾʤ ʜʦʩʚʽʜʦʤ ʪʘ 
ʜʦʧʦʤʘʛʘʪʠ ʽʥʰʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʥʘʡʪʠ ʥʘʡʢʨʘʱʽ ʩʝʨʚʽʩʠ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʨʝʘʣʽʟʦʚʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʟ ʨʽʟʥʠʤʠ ʤʽʩʴʢʠʤʠ ʩʝʨʚʽʩʘʤʠ, 

ʪʘʢʠʤʠ ʷʢ ʩʠʩʪʝʤʘ ʧʘʨʢʫʚʘʥʥʷ ʚ ʤʽʩʪʽ, ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 
ʚʦʜʦʧʦʩʪʘʯʘʥʥʷʤ, ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʨʽʚʥʷ ʰʫʤʫ ʚ ʤʽʩʪʽ ʪʘ ʽʥʰʽ. ʎʝ ʜʦʟʚʦʣʠʪʴ 
ʢʦʨʠʩʪʫʚʘʯʘʤ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʩʝʨʚʽʩʽʚ ʪʘ ʟʨʫʯʥʦ ʢʝʨʫʚʘʪʠ ʩʚʦʾʤʠ 
ʧʦʚʩʷʢʜʝʥʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ [1]. 

ʄʽʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʟ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʩʝʨʚʽʩʽʚ ʤʦʞʝ ʩʪʘʪʠ ʝʬʝʢʪʠʚʥʠʤ 
ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ ʚ ʤʽʩʪʘʭ. ʇʽʜʧʨʠʻʤʮʽ ʟʤʦʞʫʪʴ 
ʨʦʟʤʽʩʪʠʪʠ ʩʚʦʾ ʟʘʩʪʦʩʫʥʢʠ ʥʘ ʧʣʘʪʬʦʨʤʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʾʤ ʟʘʣʫʯʘʪʠ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ ʪʘ 
ʟʨʦʩʪʘʪʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʣʘʪʬʦʨʤʘ ʙʫʜʝ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ 

ʚ ʤʽʩʪʘʭ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʤʘʪʠ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʥʦʤʽʢʫ ʤʽʩʪʘ ʪʘ ʟʘʡʥʷʪʽʩʪʴ. 
ʁʤʦʚʽʨʥʦ ʮʝʡ ʧʨʦʝʢʪ ʟʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʟʥʠʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʽʩʴʢʽ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʦʢʨʝʤʘ ʥʘ ʜʦʨʦʛʠ ʪʘ ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ. ʋ ʢʦʨʠʩʪʫʚʘʯʽʚ ʙʫʜʝ ʟʤʦʛʘ 
ʣʝʛʢʦ ʜʽʟʥʘʪʠʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʨʦʞʥʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʱʦ ʙʫʜʝ ʟʥʠʞʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ 

ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʟʘʚʘʥʪʘʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʜʦʨʦʛʠ ʪʘ ʧʦʣʝʛʰʠʪʠ ʪʨʘʥʩʧʦʨʪʥʠʡ ʧʦʪʽʢ ʚ ʤʽʩʪʽ. 
ʂʨʽʤ ʪʦʛʦ, ʧʣʘʪʬʦʨʤʘ ʜʦʧʦʤʦʞʝ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʾʟʜʦʢ ʤʽʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʟʘ 
ʨʘʭʫʥʦʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʝʨʚʽʩʽʚ, ʪʘʢʠʭ ʷʢ ʟʘʤʦʚʣʝʥʥʷ ʾʞʽ ʪʘ 
ʪʦʚʘʨʽʚ ʥʘ ʜʽʤ. 

ʉʠʩʪʝʤʘ ʥʘʧʠʩʘʥʘ ʥʘ ʤʦʚʽ JavaScript (JS) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ Angular. JS 
ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ 
ʚʝʙ-ʜʦʜʘʪʢʽʚ ʪʘ ʤʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʙʽʙʣʽʦʪʝʢ ʪʘ ʬʨʝʡʤʚʦʨʢʽʚ. Angular - ʮʝ ʬʨʝʡʤʚʦʨʢ 
ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʜʦʜʘʪʢʽʚ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʦʚʽ JS. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʨʦʟʨʦʙʣʷʪʠ ʪʘ ʟʘʧʫʩʢʘʪʠ 
ʚʠʩʦʢʦʷʢʽʩʥʽ ʚʝʙ-ʜʦʜʘʪʢʠ [2]. 

ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ ʮʽʻʾ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʩɹʷ 
ʩʪʘʥʜʘʨʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʤʽʪʢʠ ʪʘ ʩʪʠʣʽʟʘʮʽʾ ʚʝʙ-ʩʪʦʨʽʥʦʢ - HTML ʪʘ CSS. HTML - ʮʝ 

ʤʦʚʘ ʨʦʟʤʽʪʢʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʚʝʙ-ʩʪʦʨʽʥʦʢ, ʘ CSS - ʮʝ 
ʤʦʚʘ ʩʪʠʣʽʟʘʮʽʾ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʜʘʥʥʷ ʚʠʛʣʷʜʫ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʚʝʙ-ʩʪʦʨʽʥʦʢ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʩʫʤʽʩʥʽʩʪʴ ʟ 
ʙʨʘʫʟʝʨʘʤʠ ʪʘ ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʽʥʪʝʨʬʝʡʩʫ. 

ʉʝʨʚʽʩ ʤʘʻ ʪʨʠ ʪʠʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʤʽʞ ʷʢʠʤʠ ʨʦʟʧʦʜʽʣʝʥʦ ʦʩʥʦʚʥʠʡ ʬʫʥʢʮʽʦʥʘʣ: 
ʟʚʠʯʘʡʥʠʤ ʢʦʨʠʩʪʫʚʘʯʝʤ ʮʠʬʨʦʚʦʛʦ ʤʽʩʪʘ, ʨʦʟʨʦʙʥʠʢʦʤ ʩʝʨʚʽʩʽʚ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ 
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ʧʣʘʪʬʦʨʤʠ. ɿʚʠʯʘʡʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʰʫʢʘʪʠ ʟʘʩʪʦʩʫʥʢʠ, ʧʝʨʝʛʣʷʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ 
ʧʨʦ ʥʠʭ, ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʰʫʢ ʪʘ ʟʘʣʠʰʘʪʠ ʚʽʜʛʫʢʠ. ʈʦʟʨʦʙʥʠʢ ʤʦʞʝ ʨʦʟʤʽʱʫʚʘʪʠ ʩʚʦʾ 
ʟʘʩʪʦʩʫʥʢʠ ʥʘ ʧʣʘʪʬʦʨʤʽ, ʚʽʜʩʪʝʞʫʚʘʪʠ ʩʪʘʪʠʩʪʠʢʫ ʪʘ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʦʥʦʚʣʝʥʥʷ ʜʣʷ ʩʚʦʾʭ 
ʟʘʩʪʦʩʫʥʢʽʚ, ʧʝʨʝʛʣʷʜʘʪʠ ʟʘʩʪʦʩʫʥʢʠ, ʟʘʧʦʚʥʶʚʘʪʠ ʦʩʦʙʠʩʪʫ ʽʥʬʦʨʤʘʮʽʶ. ɸʜʤʽʥʽʩʪʨʘʪʦʨ 

ʤʦʞʝ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʨʦʟʨʦʙʥʠʢʘʤʠ, ʧʨʦʚʦʜʠʪʠ ʤʦʥʽʪʦʨʠʥʛ ʨʦʙʦʪʠ ʧʣʘʪʬʦʨʤʠ, ʫʧʨʘʚʣʷʪʠ 
ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʘ ʨʦʟʛʣʷʜʘʪʠ ʜʦʜʘʪʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʥʘ ʧʣʘʪʬʦʨʤʽ. 

 
ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʤʘʨʢʝʪʧʣʝʡʩ ʤʽʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ 

ʆʪʞʝ, ʤʽʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʟ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʩʝʨʚʽʩʽʚ ʧʦʚʠʥʥʘ ʩʪʘʪʠ ʝʬʝʢʪʠʚʥʠʤ ʪʘ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʱʦ ʜʦʧʦʤʦʞʝ ʤʽʩʪʘʤ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʦʩʣʫʛʠ ʪʘ 
ʟʨʦʙʠʪʠ ʾʭ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʤʝʰʢʘʥʮʽʚ, ʟʘʙʝʟʧʝʯʠʚʰʠ ʟʨʫʯʥʠʡ ʪʘ ʜʦʩʪʫʧʥʠʡ 
ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʝʨʚʽʩʽʚ ʪʘ ʟʘʩʪʦʩʫʥʢʽʚ ʚʽʜ ʨʽʟʥʠʭ ʨʦʟʨʦʙʥʠʢʽʚ, ʱʦ ʧʽʜʚʠʱʠʪʴ 
ʨʽʚʝʥʴ ʢʦʤʬʦʨʪʫ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. weekly-digest.ownyourdata.eu [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] çMyData Weekly 
Digestè. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://weekly-digest.ownyourdata.eu/en/tag/cities 

2. developer.mozilla.org [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] çResources for Developers, by 

Developersè. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://developer.mozilla.org/en-
US/docs/Learn/Tools_and_testing/Client-
side_JavaScript_frameworks/Angular_getting_started 
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ʋɼʂ 004.738.5 
ʈʆɿʈʆɹʂɸ ʊɸ ɺʇʈʆɺɸɼɾɽʅʅʗ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ɺɽɹ-

ʂʆʅʌɽʈɽʅʎɯɭʖ 

ʐʚʝʥʴ ʖ.ɺ.,  ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʦʢʨʽʻʚ ʄ.ɺ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʚʝʙ-ʢʦʥʬʝʨʝʥʮʽʷʤʠ ʦʙʨʘʥʘ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʦʩʪʽ ʪʘ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʜʽʡ ʪʘ ʟʫʩʪʨʽʯʝʡ ʟ ʧʘʨʪʥʝʨʘʤʠ ʪʘ ʢʦʣʝʛʘʤʠ. ɺʠʙʽʨ 
ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ ʣʝʛʢʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ, 
ʤʦʞʣʠʚʽʩʪʶ ʧʨʦʚʦʜʠʪʠ ʚʝʙ-ʢʦʥʬʝʨʝʥʮʽʾ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʪʘ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʠʩʪʝʤʘ. 
ʄʝʪʦʶ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʝʙ-ʢʦʥʬʝʨʝʥʮʽʻʶ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʪʘ 

ʟʨʫʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʚʝʙ-ʢʦʥʬʝʨʝʥʮʽʡ, ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʥʘ ʾʭ ʧʽʜʛʦʪʦʚʢʫ ʪʘ ʧʨʦʚʝʜʝʥʥʷ, ʘ 
ʪʘʢʦʞ ʧʦʢʨʘʱʝʥʥʷ ʜʦʩʚʽʜʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʫʯʘʩʥʠʢʽʚ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʝʙ-ʢʦʥʬʝʨʝʥʮʽʻʶ ʷ ʚʟʷʚ ʟʘ ʦʩʥʦʚʫ Open 
Conference System ʪʘ ʜʦʜʘʚ ʜʦ ʥʝʾ ʥʦʚʠʡ ʬʫʥʢʮʽʦʥʘʣ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʢʦʥʬʝʨʝʥʮʽʾ 
ʚ ʦʥʣʘʡʥ-ʬʦʨʤʘʪʽ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ. ʊʘʢʦʞ ʙʫʣʠ ʜʦʜʘʥʽ ʥʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 
ʪʘ ʢʝʨʫʚʘʥʥʷ ʟʙʦʨʦʤ ʟʘʷʚʦʢ, ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʦʟʢʣʘʜʫ ʢʦʥʬʝʨʝʥʮʽʡ, ʧʫʙʣʽʢʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ 

ʪʘ ʽʥʰʦʛʦ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʣʘʩʷ ʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʘ ʪʘ ʛʥʫʯʢʘ ʩʠʩʪʝʤʘ, ʷʢʘ 
ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʚʝʙ-ʢʦʥʬʝʨʝʥʮʽʡ. 

ʄʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ 
ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʚʝʙ-ʢʦʥʬʝʨʝʥʮʽʻʶ ʤʘʻ ʨʷʜ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʦʥʣʘʡʥ-ʟʘʭʦʜʽʚ. ɼʦ ʪʘʢʠʭ 
ʤʦʞʣʠʚʦʩʪʝʡ ʤʦʞʫʪʴ ʥʘʣʝʞʘʪʠ: 

1) ʈʝʻʩʪʨʘʮʽʷ ʫʯʘʩʥʠʢʽʚ: ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʻʩʪʨʫʚʘʪʠ ʫʯʘʩʥʠʢʽʚ 
ʢʦʥʬʝʨʝʥʮʽʾ ʪʘ ʥʘʜʘʚʘʪʠ ʾʤ ʜʦʩʪʫʧ ʜʦ ʟʘʭʦʜʫ. ʈʝʻʩʪʨʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ 

ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʫ ʬʦʨʤʫ ʥʘ ʩʘʡʪʽ, ʘʙʦ ʽʥʰʠʤʠ ʜʦʩʪʫʧʥʠʤʠ ʤʝʪʦʜʘʤʠ. 
2) ʉʧʽʣʢʫʚʘʥʥʷ ʚ ʯʘʪʽ: ʫʯʘʩʥʠʢʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʙʤʽʥʶʚʘʪʠʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ 
ʚ ʯʘʪʽ ʧʽʜ ʯʘʩ ʢʦʥʬʝʨʝʥʮʽʾ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ, 
ʦʙʛʦʚʦʨʶʚʘʪʠ ʪʝʤʠ, ʚʠʩʫʚʘʪʠ ʟʘʧʠʪʘʥʥʷ, ʜʘʚʘʪʠ ʚʽʜʧʦʚʽʜʽ ʪʦʱʦ. 

3) ɺʽʟʫʘʣʴʥʘ ʪʨʘʥʩʣʷʮʽʷ: ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʟʫʘʣʴʥʦʾ ʪʨʘʥʩʣʷʮʽʾ ʚʝʙ-
ʢʦʥʬʝʨʝʥʮʽʾ. ʋʯʘʩʥʠʢʠ ʤʦʞʫʪʴ ʧʝʨʝʛʣʷʜʘʪʠ ʚʽʜʝʦ- ʪʘ ʘʫʜʽʦ-ʩʪʨʽʤʠ, ʜʠʚʠʪʠʩʷ 
ʧʨʝʟʝʥʪʘʮʽʾ, ʩʣʘʡʜʠ ʪʘ ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʭʦʜʽ ʟʘʭʦʜʫ. 

4) ʈʦʟʜʽʣʝʥʥʷ ʥʘ ʛʨʫʧʠ: ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʨʦʟʜʽʣʷʪʠ ʫʯʘʩʥʠʢʽʚ ʥʘ ʛʨʫʧʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ʾʭ ʨʦʣʽ ʚ ʢʦʥʬʝʨʝʥʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʩʧʽʢʝʨʠ, ʤʦʜʝʨʘʪʦʨʠ, ʩʣʫʭʘʯʽ ʪʦʱʦ. ʎʝ 
ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʟʘʭʦʜʦʤ. 

5) ɼʦʧʦʚʽʜʽ: ʩʠʩʪʝʤʘ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʩʠʣʘʥʥʷ ʜʦʧʦʚʽʜʝʡ ʚʽʜ ʫʯʘʩʥʠʢʽʚ ʪʘ 
ʧʝʨʝʚʽʨʷʪʠ ʤʦʜʝʨʘʪʦʨʘʤ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʫʯʘʩʥʠʢʘʤ ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʢʦʥʬʝʨʝʥʮʽʷʭ. 

ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʛʦʣʦʚʥʠʭ ʘʢʪʦʨʽʚ, ʤʽʞ ʷʢʠʤʠ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʩʥʦʚʥʘ ʨʦʙʦʪʘ ʩʠʩʪʝʤʠ. ɻʦʣʦʚʥʠʤʠ ʘʢʪʦʨʘʤʠ ʻ:   

ɸʜʤʽʥʽʩʪʨʘʪʦʨ ï ʦʩʦʙʘ ʷʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʪʚʦʨʶʻ ʩʘʤ ʩʘʡʪ ʪʘ ʥʘʣʘʰʪʦʚʫʻ ʡʦʛʦ ʜʣʷ 
ʫʯʘʩʥʠʢʽʚ.  

ʄʦʜʝʨʘʪʦʨ ï ʦʩʦʙʘ ʷʢʘ ʩʪʚʦʨʶʻ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʩʝʢʮʽʾ ʥʘ ʩʘʡʪʽ, ʘ ʪʘʢʦʞ ʨʝʜʘʛʫʻ 
ʽʥʬʦʨʤʘʮʽʶ ʟʘ ʧʦʪʨʝʙʦʶ ʢʝʨʽʚʥʠʢʘ ʷʢʱʦ ʮʝ ʧʦʪʨʽʙʥʦ.  

ʂʝʨʽʚʥʠʢ - ʛʦʣʦʚʘ ʩʠʩʪʝʤʠ ʷʢʘ ʢʝʨʫʻ ʚʩʽʻʶ ʩʠʩʪʝʤʦʶ ʪʘ ʧʝʨʝʚʽʨʷʻ ʨʦʙʦʪʫ 
ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʩʪʚʦʨʶʻ ʟʘʧʨʦʰʝʥʥʷ ʜʣʷ ʫʯʘʩʥʠʢʽʚ.  

ʋʯʘʩʥʠʢ ï ʦʩʦʙʘ ʷʢʘ ʦʪʨʠʤʘʻ ʟʘʧʨʦʰʝʥʥʷ ʥʘ ʢʦʥʬʝʨʝʥʮʽʶ ʪʘ ʚʽʜʚʽʜʫʻ ʾʾ. 
ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʚʝʙ-ʢʦʥʬʝʨʝʥʮʽʷʤʠ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʟʫʩʪʨʽʯʝʡ, ʚʝʙʽʥʘʨʽʚ, ʪʨʝʥʽʥʛʽʚ ʪʘ ʽʥʰʠʭ ʧʦʜʽʡ ʚ ʦʥʣʘʡʥ-
ʨʝʞʠʤʽ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʙʘʛʘʪʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʚʢʣʶʯʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ 

ʜʦʜʘʚʘʪʠ ʫʯʘʩʥʠʢʽʚ, ʧʨʦʚʦʜʠʪʠ ʛʦʣʦʩʦʚʽ ʪʘ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ, ʯʘʪʠʪʠʩʷ, ʜʝʤʦʥʩʪʨʫʚʘʪʠ 
ʧʨʝʟʝʥʪʘʮʽʾ ʪʘ ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ. 
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 ʂʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 
ʨʦʙʠʪʴ ʾʾ ʧʨʠʚʘʙʣʠʚʦʶ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʡ ʟ ʚʠʩʦʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʙʝʟʧʝʢʠ. ɿʘʛʘʣʦʤ, 
ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʚʝʙ-ʢʦʥʬʝʨʝʥʮʽʷʤʠ ʻ ʢʦʨʠʩʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 
ʦʥʣʘʡʥ-ʟʫʩʪʨʽʯʝʡ ʪʘ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. W3Schools - ʜʦʢʫʤʝʥʪʘʮʽʷ ʪʘ ʧʨʠʢʣʘʜʠ ʧʦ HTML, CSS ʪʘ JavaScript: 
https://www.w3schools.com/ 

2. MDN Web Docs - ʦʬʽʮʽʡʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʚʽʜ Mozilla ʧʨʦ ʨʦʟʨʦʙʢʫ ʚʝʙ-

ʜʦʜʘʪʢʽʚ: https://developer.mozilla.org/en-US/docs/Web 
3. Stack Overflow - ʬʦʨʫʤ ʜʣʷ ʧʨʦʛʨʘʤʽʩʪʽʚ ʟ ʤʦʞʣʠʚʽʩʪʶ ʟʘʜʘʚʘʪʠ ʪʘ 

ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʟʘʧʠʪʘʥʥʷ: https://stackoverflow.com/ 
4. GitHub - ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʩʧʽʣʴʥʦʾ ʨʦʟʨʦʙʢʠ ʚʝʙ-

ʜʦʜʘʪʢʽʚ: https://github.com/ 

  

https://www.w3schools.com/
https://developer.mozilla.org/en-US/docs/Web
https://github.com/
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ʋɼʂ 004.42 
ɯʅʉʊʈʋʄɽʅʊʀ ɼʃʗ ɺʀɺʏɽʅʅʗ ʊʈɸɼʀʎɯʁʅʀʍ ʊɸ ʇʈʆɻʈɸʄʅʆ 

ɺʀɿʅɸʏɽʅʀʍ ɻʃʆɹɸʃʔʅʀʍ ʄɽʈɽɾ 

ʂʣʠʤʝʥʢʦ ʆ.ɭ. 

ʅʝʦʜʤʽʥʥʠʤ ʚʠʢʣʠʢʦʤ ʧʽʩʣʷʚʦʻʥʥʦʾ ʚʽʜʙʫʜʦʚʠ ʩʪʘʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ, ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ. ʉʫʯʘʩʥʽ ʤʝʨʝʞʽ ʥʝʩʧʠʥʥʦ 
ʟʨʦʩʪʘʶʪʴ ʪʘ ʦʪʨʠʤʫʶʪʴ ʚʩʝ ʙʽʣʴʰ ʩʢʣʘʜʥʫ ʘʨʭʽʪʝʢʪʫʨʫ. ɺʦʥʠ ʤʘʶʪʴ ʙʫʪʠ 
ʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ, ʛʥʫʯʢʠʤʠ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʠʤʠ, ʢʦʣʠ ʥʦʚʘ ʟʘʜʘʯʘ ʥʝ ʦʟʥʘʯʘʻ ʨʫʯʥʫ 

ʟʤʽʥʫ ʥʘʣʘʰʪʫʚʘʥʴ, ʘ ʧʦʪʨʝʙʫʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ.  
ʅʘ ʱʦ ʚʘʨʪʦ ʨʦʙʠʪʠ ʘʢʮʝʥʪ ʧʨʠ ʚʠʚʯʝʥʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ? ʄʘʡʙʫʪʥʻ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ ʤʝʨʝʞʝʚʠʭ ʩʠʩʪʝʤ ʧʦʣʷʛʘʻ ʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʝʩʧʠʥʥʦ ʟʨʦʩʪʘʶʯʠʭ 
ʟʘʜʘʯ, ʾʭ ʤʘʩʰʪʘʙʽʚ ʽ ʩʢʣʘʜʥʦʩʪʽ. ʄʝʨʝʞʝʚʠʡ ʽʥʞʝʥʝʨ ʫ ʮʠʭ ʫʤʦʚʘʭ ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ 

ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʪʁʴʩʷ, ʥʘʧʨʠʢʣʘʜ, Python, Go) 
ʪʘ ʚʤʽʥʥʷʤʠ ʡ ʥʘʚʠʯʢʘʤʠ ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤ, ʟʘ ʷʢʠʤʠ ʤʘʡʙʫʪʥʻ. 
ɸʢʪʫʘʣʴʥʠʤ ʥʘ ʩʴʦʛʦʜʥʽ ʝʪʘʧʦʤ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ ʻ SD-WAN (Software 
Defined Wide Area Network, ʧʨʦʛʨʘʤʥʦ ʚʠʟʥʘʯʝʥʘ ʛʣʦʙʘʣʴʥʘ ʤʝʨʝʞʘ). ʍʦʯʘ ʚ ʙʫʜʴ-ʷʢʦʤʫ 

ʨʘʟʽ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʘʪʠ ʡ ʪʨʘʜʠʮʽʡʥʽ WAN-ʤʝʨʝʞʽ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʦʩʚʦʻʥʥʷ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʧʦʪʨʽʙʥʦ ʚʦʣʦʜʽʪʠ ʦʩʥʦʚʘʤʠ ʤʝʨʝʞ, ʪʦʤʫ ʱʦ SD-WAN ʚ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ 
ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʪʨʘʜʠʮʽʡʥʽ ʤʝʨʝʞʽ ʪʘ, ʚ ʧʝʚʥʦʤʫ ʩʝʥʩʽ, ʻ ʙʽʣʴʰ ʩʢʣʘʜʥʦʶ ʥʘʜʙʫʜʦʚʦʶ ʥʘʜ 
ʥʠʤʠ.  ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʘʢʪʠʚʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ, ʙʽʣʴʰʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʜʫʪʴ 

ʚʠʢʣʘʜʝʥʽ ʧʽʟʥʽʰʝ. 
ɿʨʫʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʚʯʝʥʥʷ ʽ ʪʨʘʜʠʮʽʡʥʠʭ, ʽ ʧʨʦʛʨʘʤʥʦ ʚʠʟʥʘʯʝʥʠʭ ʤʝʨʝʞ 

ʻ ʧʣʘʪʬʦʨʤʘ EVE-NG (Emulated Virtual Environment Next Generation, ʝʤʫʣʴʦʚʘʥʝ 
ʚʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ). ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʝʚʥʠʭ ʟʥʘʥʴ ʩʧʦʯʘʪʢʫ 

ʧʦʪʨʽʙʥʦ ʚʠʚʯʠʪʠ ʪʝʦʨʽʶ. ɼʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʟʥʘʥʴ ʪʘ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʚʠʯʦʢ 
ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ. ʈʘʥʽʰʝ ʮʝ ʙ ʦʟʥʘʯʘʣʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʥʘʡʪʠ 
ʚʽʜʧʦʚʽʜʥʝ ʨʦʙʦʯʝ ʦʙʣʘʜʥʘʥʥʷ, ʟôʻʜʥʘʪʠ ʡʦʛʦ, ʥʘʣʘʰʪʫʚʘʪʠ, ʚʠʢʦʥʘʪʠ ʧʦʪʨʽʙʥʽ ʪʝʩʪʠ ʪʘ 
ʧʝʨʝʚʽʨʠʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʆʩʦʙʣʠʚʽʩʪʴ EVE-NG ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʧʦʪʨʽʙʝʥ ʣʠʰʝ ʦʜʠʥ ʢʦʤʧôʶʪʝʨ, ʥʘ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʽʨʪʫʘʣʴʥʘ 
ʤʘʰʠʥʘ EVE-NG. ɺʩʝ ʽʥʰʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 
ʦʢʨʝʤʠʤʠ ʤʝʥʰʠʤʠ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ ʚʞʝ ʚ ʩʝʨʝʜʠʥʽ ʩʘʤʦʾ  ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ 
EVE-NG. ʗʢʱʦ ʜʣʷ ʚʠʚʯʝʥʥʷ ʢʣʘʩʠʯʥʠʭ ʤʝʨʝʞ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʩʪʫʧʥʝ ʥʘ 

ʨʠʥʢʫ ʦʙʣʘʜʥʘʥʥʷ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʝ ʥʘʡʥʦʚʽʰʝ), ʪʦ ʜʣʷ ʚʠʚʯʝʥʥʷ SD-WAN ʧʦʪʨʽʙʥʦ 
ʧʨʠʜʙʘʪʠ ʜʦʨʦʛʫ ʢʦʤʧʣʝʢʩʥʫ ʩʠʩʪʝʤʫ ʟ ʨʽʟʥʠʭ ʩʝʨʚʝʨʽʚ (ʥʘʧʨʠʢʣʘʜ, vManage, vBond, 
vEdge, vSmart) ʪʘ ʣʽʮʝʥʟʽʶ ʥʘ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʋ EVE-NG ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʦ ʟʘʚʘʥʪʘʞʠʪʠ 
ʦʙʨʘʟʠ ʥʝʦʙʭʽʜʥʠʭ ʩʝʨʚʝʨʽʚ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʾʭ ʫ ʚʠʛʣʷʜʽ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʚʩʝʨʝʜʠʥʽ 

EVE-NG. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʦʬʽʮʽʡʥʦʤʫ ʩʘʡʪʽ ʤʦʞʥʘ ʟʥʘʡʪʠ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʜʣʷ ʥʘʚʯʘʥʥʷ 
ʟ ʫʩʽʤ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʾʭ ʚʠʢʦʥʘʥʥʷ. ʊʦʧʦʣʦʛʽʶ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ ʜʣʷ ʢʣʘʩʠʯʥʦʾ 
ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʧʦ SD-WAN ʚ EVE-NG ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

ʅʦʚʠʤ ʮʽʢʘʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʻ PNETLab (Packet Network Emulator Tool Lab, 

ʣʘʙʦʨʘʪʦʨʽʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʝʤʫʣʷʪʦʨʘ ʧʘʢʝʪʥʦʾ ʤʝʨʝʞʽ) ï ʮʝ ʧʣʘʪʬʦʨʤʘ, ʷʢʘ ʜʦʟʚʦʣʷʻ 
ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʪʘ ʜʽʣʠʪʠʩʷ ʥʠʤʠ. ɺʢʣʶʯʘʻ ʚ ʩʝʙʝ PNETLab Box ʽ 
PNETLab Store. Box (ʟ ʜʚʦʤʘ ʨʝʞʠʤʘʤʠ: Offline ʽ Online) ï ʮʝ ʚʽʨʪʫʘʣʴʥʘ ʤʘʰʠʥʘ, ʷʢʫ 
ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʣʦʢʘʣʴʥʽʡ ʤʘʰʠʥʽ (ʘʥʘʣʦʛʽʯʥʦ ʷʢ ʽ ʚ EVE-NG). Store ï ʮʝ 

ʚʝʙ-ʧʣʘʪʬʦʨʤʘ ʟ ʩʦʪʥʷʤʠ ʙʝʟʢʦʰʪʦʚʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʧʦ ʢʦʤʧôʶʪʝʨʥʠʤ ʤʝʨʝʞʘʤ, ʙʘʟʘʤ 
ʜʘʥʠʭ ʪʦʱʦ. 
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ʈʠʩ. 1 ʊʦʧʦʣʦʛʽʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ ʜʣʷ ʢʣʘʩʠʯʥʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʧʦ SD-

WAN ʚ EVE-NG 
PNETLab ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ. ʇʦ-ʧʝʨʰʝ, ʧʨʦʮʝʩ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ 

ʚʩʝʨʝʜʠʥʽ PNETLab ʟʥʘʯʥʦ ʩʧʨʦʱʝʥʦ ʟʘ ʨʘʭʫʥʦʢ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʝʷʢʠʭ ʨʫʪʠʥʥʠʭ ʜʽʡ, ʷʢʽ 

ʚ EVE-NG ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʫʚʘʪʠ ʚʨʫʯʥʫ. ʇʦ-ʜʨʫʛʝ, ʮʶ ʧʣʘʪʬʦʨʤʫ ʣʝʛʰʝ ʘʜʘʧʪʫʚʘʪʠ 
ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʘʤ ʜʣʷ ʚʠʢʣʘʜʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ ʛʥʫʯʢʦʾ 
ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʦʙʣʽʢʦʚʠʤʠ ʟʘʧʠʩʘʤʠ ï ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʨʦʙʦʪʠ 
ʧʨʷʤʦ ʥʝ ʩʝʨʚʝʨʽ, ʘ ʚʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ ʥʝ ʭʚʠʣʶʚʘʪʠʩʷ ʟʘ ʘʚʪʦʨʩʪʚʦ ʪʘ ʚʝʨʠʬʽʢʘʮʽʶ ʮʠʭ 

ʨʦʙʽʪ. ʇʦ-ʪʨʝʪʻ, ʧʣʘʪʬʦʨʤʘ ʻ ʧʦʚʥʽʩʪʶ ʙʝʟʢʦʰʪʦʚʥʦʶ. ʇʦ-ʯʝʪʚʝʨʪʝ, ʻ ʚʝʣʠʢʘ ʙʘʟʘ 
ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʷʢʽ ʤʦʞʥʘ ʣʝʛʢʦ ʟʘʚʘʥʪʘʞʠʪʠ ʨʘʟʦʤ ʟ ʫʩʽʤ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʾʭ 
ʚʠʢʦʥʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʩʚʦʾ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʜʣʷ ʾʭ ʧʦʜʘʣʴʰʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʣʝʥʘʤʠ ʩʫʩʧʽʣʴʩʪʚʘ ʘʙʦ ʩʪʫʜʝʥʪʘʤʠ.  

ʇʨʦʪʝ, ʦʩʥʦʚʥʠʡ ʥʝʜʦʣʽʢ ʚʠʧʣʠʚʘʻ ʟ ʧʝʨʝʚʘʛʠ ï ʣʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ, ʟʘʚʘʥʪʘʞʝʥʘ 
ʩʫʩʧʽʣʴʩʪʚʦʤ, ʤʦʞʝ ʤʘʪʠ ʧʦʤʠʣʢʠ, ʦʩʢʽʣʴʢʠ ʥʽʷʢ ʥʝ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʩʝʨʪʠʬʽʢʦʚʘʥʠʤʠ 
ʩʧʝʮʽʘʣʽʩʪʘʤʠ. ɺʽʜʧʦʚʽʜʥʦ, ʚʠʢʦʥʘʥʥʷ ʪʘʢʦʾ ʨʦʙʦʪʠ ʤʦʞʝ ʥʘʚʽʪʴ ʟʘʚʜʘʪʠ ʰʢʦʜʠ ʟʥʘʥʥʷʤ 
ʪʘ ʚʚʝʩʪʠ ʚ ʦʤʘʥʫ. ʎʝ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʬʦʨʫʤʦʤ ʟ ʚʽʜʢʨʠʪʠʤ ʜʦʩʪʫʧʦʤ ï ʤʦʞʥʘ ʣʝʛʢʦ 

ʟʥʘʡʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʘʣʝ ʢʨʘʱʝ ʧʝʨʝʚʽʨʷʪʠ ʜʞʝʨʝʣʘ ʪʘ ʜʦʚʽʨʷʪʠ ʣʠʰʝ ʧʝʨʝʚʽʨʝʥʠʤ 
ʜʦʩʚʽʜʦʤ ʬʘʭʽʚʮʷʤ. ʂʨʽʤ ʪʦʛʦ, ʜʝʷʢʽ ʦʙʨʘʟʠ ʤʦʞʣʠʚʦ ʜʦʚʝʜʝʪʴʩʷ ʚʩʪʘʥʦʚʣʶʚʘʪʠ 
ʩʘʤʦʩʪʽʡʥʦ. PNETLab ʤʘʻ ʜʝʪʘʣʽʟʦʚʘʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ, ʪʦʤʫ ʥʘʚʨʷʜ ʯʠ ʮʝ ʤʦʞʝ 
ʚʠʢʣʠʢʘʪʠ ʚʝʣʠʢʽ ʧʨʦʙʣʝʤʠ. 

ʆʪʞʝ, ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʩʠʩʪʝʤʠ ʢʦʤʧʝʥʩʫʶʪʴʩʷ ʜʦʩʪʫʧʥʽʩʪʶ ʟʥʘʥʴ ʪʘ ʧʣʘʪʬʦʨʤ ʜʣʷ 
ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ. ʄʘʶʯʠ ʙʘʞʘʥʥʷ, ʚ ʩʢʣʘʜʥʦʩʪʷʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʤʦʞʥʘ 
ʨʦʟʙʠʨʘʪʠʩʷ ʥʘʚʽʪʴ ʩʘʤʦʩʪʽʡʥʦ: ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʝʦʨʽʾ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ; 
ʙʝʟʢʦʰʪʦʚʥʽ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ, ʱʦ ʟʘʤʽʥʶʶʪʴ ʜʝʩʷʪʢʠ ʜʦʨʦʛʦʛʦ ʦʙʣʘʜʥʘʥʥʷ; ʧʽʜʪʨʠʤʢʘ 

ʩʫʩʧʽʣʴʩʪʚʘ; ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʥʘ ʩʘʡʪʘʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʚʽʜʢʨʠʪʠʭ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ, 
ʥʘʧʨʠʢʣʘʜ, Coursera, Udemy. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
1. EVE-NG SDWAN Labs [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.eve-ng.net/index.php/lab-library/cisco-sdwan/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 23.04.2023). 
2. What is PNETLab? [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://pnetlab.com/pages/documentation (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 23.04.2023). 
  

https://www.eve-ng.net/index.php/lab-library/cisco-sdwan/
https://pnetlab.com/pages/documentation
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ʋɼʂ 004.75 
ʆʎɯʅʂɸ ɽʌɽʂʊʀɺʅʆʉʊɯ ʈɯɿʅʀʍ ʄɽʊʆɼɯɺ ɹʆʈʆʊʔɹʀ ɿɯ ʉʇɸʄʆʄ ɺ 

ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄɸʍ 

ɼʦʙʨʦʰʪʘʥ ʄ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʐʢʘʨʫʧʠʣʦ ɺ.ɺ. 

ʉʧʘʤ ʩʪʘʚ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʥʝʙʘʞʘʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʣʠʩʪʽʚ, ʧʦʚʽʜʦʤʣʝʥʴ ʪʘ ʨʝʢʣʘʤʠ. ɼʣʷ ʙʦʨʦʪʴʙʠ ʟ ʮʽʻʶ ʧʨʦʙʣʝʤʦʶ 
ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʨʽʟʥʽ ʤʝʪʦʜʠ, ʚʢʣʶʯʘʶʯʠ ʬʽʣʴʪʨʘʮʽʶ ʢʦʥʪʝʥʪʫ, ʯʦʨʥʠʡ ʩʧʠʩʦʢ, ʩʽʨʠʡ 
ʩʧʠʩʦʢ ʪʘ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ. 

ʋ ʮʽʡ ʨʦʙʦʪʽ ʤʠ ʦʙʛʦʚʦʨʠʤʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʠʭ ʤʝʪʦʜʽʚ, ʾʭ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʧʨʠ 
ʩʪʚʦʨʝʥʥʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʽ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʤʝʨʝʞ. 

- ʌʽʣʴʪʨʘʮʽʷ ʚʤʽʩʪʫ. 
- ʏʦʨʥʠʡ ʩʧʠʩʦʢ. 

- ʉʽʨʠʡ ʩʧʠʩʦʢ. 
- ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ. 
ʌʽʣʴʪʨʘʮʽʷ ʢʦʥʪʝʥʪʫ ʻ ʦʜʥʠʤ ʟ ʤʝʪʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟʽ ʩʧʘʤʦʤ ʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤʘʭ. ʎʝʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʚʤʽʩʪʫ ʧʦʚʽʜʦʤʣʝʥʴ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʩʧʘʤʫ. ɼʣʷ 

ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʽ ʧʨʘʚʠʣʘ ʘʙʦ ʘʣʛʦʨʠʪʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ, 
ʯʠ ʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʩʧʘʤʦʤ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʠʭ ʢʣʶʯʦʚʠʭ ʩʣʽʚ, ʬʨʘʟ ʘʙʦ ʰʘʙʣʦʥʽʚ. 

ʆʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ ʬʽʣʴʪʨʘʮʽʾ ʢʦʥʪʝʥʪʫ ʻ ʡʦʛʦ ʚʽʜʥʦʩʥʘ ʧʨʦʩʪʦʪʘ ʚ ʨʝʘʣʽʟʘʮʽʾ ʪʘ 
ʤʦʞʣʠʚʽʩʪʴ ʥʘʩʪʨʦʶʚʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʧʦʪʨʝʙʠ ʦʨʛʘʥʽʟʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʬʽʣʴʪʨ ʤʦʞʝ 

ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʠʡ ʜʣʷ ʙʣʦʢʫʚʘʥʥʷ ʩʧʘʤʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʧʝʚʥʽ ʩʣʦʚʘ ʘʙʦ ʬʨʘʟʠ. ʂʨʽʤ 
ʪʦʛʦ, ʬʽʣʴʪʨʘʮʽʷ ʢʦʥʪʝʥʪʫ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʥʦʚʽ ʚʠʜʠ ʩʧʘʤʫ, ʷʢʽ ʨʘʥʽʰʝ ʥʝ ʙʫʣʠ ʚʽʜʦʤʽ. 

ʆʜʥʘʢ, ʥʝʜʦʣʽʢʦʤ ʬʽʣʴʪʨʘʮʽʾ ʢʦʥʪʝʥʪʫ ʻ ʪʝ, ʱʦ ʚʽʥ ʤʦʞʝ ʜʘʚʘʪʠ ʧʦʤʠʣʢʦʚʽ 
ʧʦʟʠʪʠʚʥʽ ʘʙʦ ʥʝʛʘʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʅʘʧʨʠʢʣʘʜ, ʟʘʢʦʥʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʦʤʽʯʝʥʽ ʷʢ ʩʧʘʤ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʚʘʞʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʘʙʦ ʜʦ ʧʦʨʫʰʝʥʥʷ 
ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʩʧʘʤ ʤʦʞʝ ʧʨʦʡʪʠ ʯʝʨʝʟ ʬʽʣʴʪʨ, ʷʢʱʦ ʚʽʥ ʥʝ ʤʽʩʪʠʪʴ 
ʢʣʶʯʦʚʠʭ ʩʣʽʚ, ʬʨʘʟ ʘʙʦ ʰʘʙʣʦʥʽʚ, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʚ ʧʨʘʚʠʣʘʭ ʘʙʦ ʘʣʛʦʨʠʪʤʘʭ. 

ʆʪʞʝ, ʬʽʣʴʪʨʘʮʽʷ ʢʦʥʪʝʥʪʫ ʻ ʢʦʨʠʩʥʠʤ ʤʝʪʦʜʦʤ ʙʦʨʦʪʴʙʠ ʟʽ ʩʧʘʤʦʤ, ʘʣʝ ʡʦʛʦ 

ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝ ʟʘʚʞʜʠ ʪʦʯʥʠʤʠ. ɺʘʞʣʠʚʦ ʨʦʟʛʣʷʜʘʪʠ ʡʦʛʦ ʷʢ ʯʘʩʪʠʥʫ 
ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʙʦʨʦʪʴʙʠ ʟʽ ʩʧʘʤʦʤ, ʷʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʡ ʽʥʰʽ ʤʝʪʦʜʠ, ʥʘʧʨʠʢʣʘʜ, 
ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʘʙʦ ʯʦʨʥʠʡ ʩʧʠʩʦʢ. 

ʏʦʨʥʠʡ ʩʧʠʩʦʢ (Blacklist) ʤʝʪʦʜ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʙʣʦʢʫʚʘʥʥʷ 

ʧʦʚʽʜʦʤʣʝʥʴ ʚʽʜ ʚʽʜʦʤʠʭ ʩʧʘʤʝʨʽʚ ʘʙʦ ʜʦʤʝʥʽʚ ʩʧʘʤʫ. 
ʆʩʥʦʚʥʘ ʽʜʝʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʧʘʤʝʨʽʚ ʪʘ ʜʦʤʝʥʠ ʩʧʘʤʫ 

ʟʙʠʨʘʻʪʴʩʷ ʚ ʦʜʠʥ ʩʧʠʩʦʢ. ʎʝʡ ʩʧʠʩʦʢ ʤʽʩʪʠʪʴ ʘʜʨʝʩʠ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ, IP-ʘʜʨʝʩʠ, 
ʜʦʤʝʥʠ ʪʘ ʽʥʰʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʽʜʦʤʠʭ ʩʧʘʤʝʨʽʚ. ʉʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʚʽʜ ʩʧʘʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʝʡ ʩʧʠʩʦʢ ʜʣʷ ʙʣʦʢʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ ʮʠʭ ʜʞʝʨʝʣ. 
ʆʜʠʥ ʟ ʛʦʣʦʚʥʠʭ ʥʝʜʦʣʽʢʽʚ ʯʦʨʥʦʛʦ ʩʧʠʩʢʫ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚʽʥ ʥʝ ʻ ʧʦʚʥʽʩʪʶ 

ʝʬʝʢʪʠʚʥʠʤ ʫ ʟʘʧʦʙʽʛʘʥʥʽ ʩʧʘʤʫ ʚʽʜ ʥʦʚʠʭ ʘʙʦ ʥʝʚʽʜʦʤʠʭ ʜʞʝʨʝʣ. ʅʦʚʽ ʩʧʘʤʝʨʠ ʤʦʞʫʪʴ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽ ʜʦʤʝʥʠ ʘʙʦ IP-ʘʜʨʝʩʠ, ʱʦ ʥʝ ʚʢʣʶʯʝʥʽ ʜʦ ʯʦʨʥʦʛʦ ʩʧʠʩʢʫ, ʪʦʤʫ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʦʞʫʪʴ ʧʨʦʡʪʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʟʘʭʠʩʪʫ ʚʽʜ ʩʧʘʤʫ. 
ɯʥʰʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʦʤʠʣʢʦʚʠʭ ʚʽʜ'ʻʤʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʢʦʣʠ ʙʣʦʢʫʻʪʴʩʷ ʣʝʛʽʪʠʤʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ ʟʘʙʣʦʢʦʚʘʥʦʛʦ ʜʞʝʨʝʣʘ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ 
ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʽʜ ʣʝʛʽʪʠʤʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘʜʭʦʜʠʪʴ ʟ IP-ʘʜʨʝʩʦʶ, ʷʢʘ ʚʭʦʜʠʪʴ ʜʦ 

ʯʦʨʥʦʛʦ ʩʧʠʩʢʫ, ʪʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʦʤʠʣʢʦʚʦ ʟʘʙʣʦʢʦʚʘʥʝ ʩʠʩʪʝʤʦʶ ʟʘʭʠʩʪʫ 
ʚʽʜ ʩʧʘʤʫ. 

ʉʽʨʠʡ ʩʧʠʩʦʢ (Greylist) - ʮʝ ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ ʥʘʜ ʚʭʽʜʥʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ, ʷʢʠʡ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟʽ ʩʧʘʤʦʤ. ʗʢ ʧʨʘʚʠʣʦ, ʚʭʽʜʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʥʘʜʽʩʣʘʥʽ ʟ 

ʥʝʟʥʘʡʦʤʠʭ ʘʙʦ ʤʘʣʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʞʝʨʝʣ, ʪʠʤʯʘʩʦʚʦ ʚʽʜʭʠʣʷʶʪʴʩʷ ʪʘ ʩʪʘʚʣʷʪʴʩʷ 
ʚ ʯʝʨʛʫ. ʗʢʱʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʝ ʧʦʚʪʦʨʶʻʪʴʩʷ ʚ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ (ʟʘʟʚʠʯʘʡ ʚʽʜ 15 ʜʦ 



 
 

   

170 V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ  ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ó2023è, 

26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

30 ʭʚʠʣʠʥ), ʪʦ ʚʦʥʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʣʝʛʽʪʠʤʥʝ ʪʘ ʜʦʟʚʦʣʷʻʪʴʩʷ ʜʦ ʩʢʨʠʥʴʢʠ ʝʣʝʢʪʨʦʥʥʦʾ 
ʧʦʰʪʠ ʦʪʨʠʤʫʚʘʯʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʽʨʠʡ ʩʧʠʩʦʢ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ ʩʧʘʤʫ, ʱʦ 
ʧʦʪʨʘʧʣʷʻ ʚ ʩʢʨʠʥʴʢʫ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʧʘʤ-
ʙʦʪʽʚ ʥʝ ʥʘʤʘʛʘʶʪʴʩʷ ʥʘʜʽʩʣʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʦʚʪʦʨʥʦ. 

ʆʜʥʘʢ, ʥʘ ʞʘʣʴ, ʩʽʨʠʡ ʩʧʠʩʦʢ ʤʘʻ ʩʚʦʾ ʥʝʜʦʣʽʢʠ. ɺʽʥ ʤʦʞʝ ʟʘʪʨʠʤʘʪʠ ʣʝʛʽʪʠʤʥʽ 
ʧʦʚʽʜʦʤʣʝʥʥʷ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʟ ʥʦʚʠʭ ʘʙʦ ʤʘʣʦ ʚʽʜʦʤʠʭ ʜʞʝʨʝʣ. ʊʘʢʦʞ, ʟʣʦʚʤʠʩʥʠʢʠ 
ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʱʦʙ ʦʙʽʡʪʠ ʩʽʨʠʡ ʩʧʠʩʦʢ ʪʘ ʧʨʦʜʦʚʞʫʚʘʪʠ 
ʥʘʜʩʠʣʘʪʠ ʩʧʘʤ. 

ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ (Machine learning) ʱʝ ʦʜʠʥ ʤʝʪʦʜ, ʚʽʥ ʧʨʘʮʶʻ ʰʣʷʭʦʤ 
ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʩʧʘʤʫ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ. ʎʝʡ ʤʝʪʦʜ 
ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʚʯʘʥʥʷ ʟ ʫʯʠʪʝʣʝʤ, ʚ ʷʢʦʤʫ ʩʠʩʪʝʤʘ ʥʘʚʯʘʻʪʴʩʷ ʥʘ ʥʘʙʦʨʽ ʜʘʥʠʭ, 
ʷʢʠʡ ʚʢʣʶʯʘʻ ʷʢ ʧʦʚʽʜʦʤʣʝʥʥʷ ʩʧʘʤʫ, ʪʘʢ ʽ ʥʝ-ʩʧʘʤʫ, ʘʙʦ ʥʘʚʯʘʥʥʷ ʙʝʟ ʫʯʠʪʝʣʷ, ʚ ʷʢʦʤʫ 

ʩʠʩʪʝʤʘ ʽʜʝʥʪʠʬʽʢʫʻ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫ ʜʘʥʠʭ ʙʝʟ ʥʘʚʯʘʥʥʷ. ʇʝʨʝʚʘʛʦʶ ʤʘʰʠʥʥʦʛʦ 
ʥʘʚʯʘʥʥʷ ʻ ʪʝ, ʱʦ ʚʦʥʦ ʤʦʞʝ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʜʞʝʨʝʣ ʩʧʘʤʫ ʪʘ ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ 
ʪʦʯʥʠʤ ʫ ʚʠʷʚʣʝʥʥʽ ʩʧʘʤʫ. ʆʜʥʘʢ ʥʝʜʦʣʽʢʦʤ ʻ ʤʦʞʣʠʚʘ ʧʦʪʨʝʙʘ ʫ ʟʥʘʯʥʠʭ 
ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʷʭ ʪʘ ʨʝʩʫʨʩʘʭ. 

ʆʪʞʝ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʽʩʥʫʻ ʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟʽ ʩʧʘʤʦʤ ʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 
ʩʠʩʪʝʤʘʭ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ʄʝʪʦʜ ʬʽʣʴʪʨʘʮʽʾ ʢʦʥʪʝʥʪʫ ʻ 
ʣʝʛʢʠʤ ʫ ʨʝʘʣʽʟʘʮʽʾ, ʘʣʝ ʤʦʞʝ ʧʨʠʚʦʜʠʪʠ ʜʦ ʧʦʤʠʣʢʦʚʠʭ ʧʦʟʠʪʠʚʥʠʭ ʘʙʦ ʥʝʛʘʪʠʚʥʠʭ 
ʨʝʟʫʣʴʪʘʪʽʚ. ʏʦʨʥʠʡ ʩʧʠʩʦʢ ʻ ʝʬʝʢʪʠʚʥʠʤ ʫ ʙʦʨʦʪʴʙʽ ʟ ʚʽʜʦʤʠʤʠ ʜʞʝʨʝʣʘʤʠ ʩʧʘʤʫ, ʘʣʝ 

ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤ ʫ ʟʘʧʦʙʽʛʘʥʥʽ ʥʦʚʠʭ ʜʞʝʨʝʣ. ʉʽʨʠʡ ʩʧʠʩʦʢ ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʦʙʩʷʛ 
ʩʧʘʤʫ, ʘʣʝ ʤʦʞʝ ʟʘʪʨʠʤʘʪʠ ʣʝʛʽʪʠʤʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ 
ʪʦʯʥʠʤ, ʘʣʝ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ɺʠʙʽʨ ʤʝʪʦʜʫ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ 
ʢʦʥʢʨʝʪʥʠʭ ʧʦʪʨʝʙ ʪʘ ʨʝʩʫʨʩʽʚ ʦʨʛʘʥʽʟʘʮʽʾ. 
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ʋɼʂ 004.336.76 
ʉʀʉʊɽʄɸ ɼʃʗ ʌɯʅɸʅʉʆɺʆɻʆ ʆɹʃɯʂʋ ʇɽʈʉʆʅɸʃʔʅʀʍ 

ɺɸʃʖʊʅʀʍ ʌʆʅɼɯɺ ʊɸ ɺɽɼɽʅʅʗ ʉʊɸʊʀʉʊʀʂʀ  ʂɸʇɯʊɸʃʋ. 

ɸʚʝʨ'ʷʥʦʚ ɼ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ʉʫʯʘʩʥʠʡ ʨʠʥʦʢ ʬʽʥʘʥʩʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʩʝʨʚʽʩʽʚ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʘ 
ʢʦʨʠʩʪʫʚʘʯʽ ʰʫʢʘʶʪʴ ʜʝʜʘʣʽ ʝʬʝʢʪʠʚʥʽʰʽ ʩʧʦʩʦʙʠ ʫʧʨʘʚʣʽʥʥʷ ʩʚʦʾʤʠ ʧʝʨʩʦʥʘʣʴʥʠʤʠ 
ʚʘʣʶʪʥʠʤʠ ʬʦʥʜʘʤʠ. ʍʦʯʘ ʥʘ ʨʠʥʢʫ ʽʩʥʫʶʪʴ ʧʝʚʥʽ ʘʥʘʣʦʛʠ, ʪʘʢʽ ʷʢ Mint, YNAB ʪʘ 
Moneydance, ʟʘʟʚʠʯʘʡ ʚʦʥʠ ʤʘʶʪʴ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʧʽʜʪʨʠʤʢʠ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʘʙʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʠʤʦʛʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. 
ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʬʽʥʘʥʩʦʚʦʛʦ ʦʙʣʽʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ 
ʚʘʣʶʪʥʠʭ ʬʦʥʜʽʚ ʪʘ ʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʢʘʧʽʪʘʣʫ, ʷʢʘ ʥʘʜʘʚʘʣʘ ʙ ʢʦʨʠʩʪʫʚʘʯʘʤ 
ʝʬʝʢʪʠʚʥʠʡ ʪʘ ʙʝʟʧʝʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʦʩʦʙʠʩʪʠʤʠ ʬʽʥʘʥʩʘʤʠ, ʘ ʪʘʢʦʞ 

ʙʫʣʘ ʙʽʣʴʰ ʛʥʫʯʢʦʶ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʽʩʥʫʶʯʠʤʠ ʘʥʘʣʦʛʘʤʠ. 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʮʽʻʾ ʪʝʤʠ ʫ ʪʦʤʫ, ʱʦ ʫ ʩʚʽʪʽ ʬʽʥʘʥʩʦʚʘ ʛʨʘʤʦʪʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʚʣʘʩʥʠʤʠ ʟʘʩʦʙʘʤʠ ʩʪʘʻ ʜʝʜʘʣʽ ʚʘʞʣʠʚʽʰʠʤ ʜʣʷ ʢʦʞʥʦʾ ʣʶʜʠʥʠ. ʋ ʟʚ'ʷʟʢʫ ʟ 
ʛʣʦʙʘʣʽʟʘʮʽʻʶ ʪʘ ʝʢʦʥʦʤʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʣʶʜʠ ʩʪʠʢʘʶʪʴʩʷ ʟ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʚʘʣʶʪʥʠʭ 

ʘʢʪʠʚʽʚ ʪʘ ʽʥʚʝʩʪʠʮʽʡ, ʱʦ ʧʦʪʨʝʙʫʻ ʛʣʠʙʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʩʚʦʾʤʠ 
ʬʽʥʘʥʩʘʤʠ. ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʬʽʥʘʥʩʦʚʦʛʦ ʦʙʣʽʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʚʘʣʶʪʥʠʭ ʬʦʥʜʽʚ ʪʘ 
ʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʢʘʧʽʪʘʣʫ ʩʧʨʠʷʪʠʤʝ ʟʘʙʝʟʧʝʯʝʥʥʶ ʟʨʫʯʥʦʛʦ, ʽʥʪʫʾʪʠʚʥʦʛʦ ʪʘ 
ʛʥʫʯʢʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʜʦʧʦʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʬʽʥʘʥʩʦʚʝ 

ʩʪʘʥʦʚʠʱʝ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 
ʉʠʩʪʝʤʘ ʬʽʥʘʥʩʦʚʦʛʦ ʦʙʣʽʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʚʘʣʶʪʥʠʭ ʬʦʥʜʽʚ ʪʘ ʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ 

ʢʘʧʽʪʘʣʫ ʙʫʜʝ ʩʪʚʦʨʝʥʘ ʚ ʤʽʢʨʦʩʝʨʚʽʩʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʙʽʣʴʰ ʛʥʫʯʢʠʡ ʪʘ 
ʨʦʟʰʠʨʶʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʨʦʙʢʠ. ʄʽʢʨʦʩʝʨʚʽʩʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ï ʮʝ ʧʽʜʭʽʜ ʜʦ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʝ ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ ʚʠʢʦʥʫʶʪʴ ʦʢʨʝʤʽ ʬʫʥʢʮʽʾ ʪʘ 
ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʝʛʢʦʛʦ ʪʘ ʰʚʠʜʢʦʛʦ ʤʝʭʘʥʽʟʤʫ ʢʦʤʫʥʽʢʘʮʽʾ. 

Backend ʯʘʩʪʠʥʘ ʩʠʩʪʝʤʠ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʦʩʥʦʚʽ ʬʨʝʡʤʚʦʨʢʫ Quarkus[1], ʱʦ 
ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʝ ʪʘ ʣʝʛʢʝ ʩʪʚʦʨʝʥʥʷ ʤʘʩʰʪʘʙʦʚʘʥʠʭ, ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʪʘ 

ʝʬʝʢʪʠʚʥʠʭ ʤʽʢʨʦʩʝʨʚʽʩʽʚ. Quarkus ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʽʢʨʦʩʝʨʚʽʩʽʚ ʥʘ Java 
ʪʘ ʧʽʜʪʨʠʤʫʻ ʨʽʟʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʪʘʢʽ ʷʢ ʨʝʘʢʪʠʚʥʽʩʪʴ, ʚʠʢʦʥʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, 
ʚʙʫʜʦʚʘʥʽ ʢʦʥʪʝʡʥʝʨʠ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. 

ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʩʠʩʪʝʤʠ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ 

PostgreSQL [2], ʷʢʘ ʻ ʧʦʪʫʞʥʦʶ ʪʘ ʥʘʜʽʡʥʦʶ ʩʠʩʪʝʤʦʶ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʙʝʟʧʝʢʠ ʪʘ 
ʧʽʜʪʨʠʤʢʠ ʪʨʘʥʟʘʢʮʽʡ. PostgreSQL ʧʽʜʪʨʠʤʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʽʡ, ʪʘʢʠʭ ʷʢ 
ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʟʘʧʠʪ ʤʦʚʦʶ SQL, ʨʝʧʣʽʢʘʮʽʷ ʜʘʥʠʭ ʪʘ ʨʽʟʥʽ ʦʧʝʨʘʮʽʾ ʟ ʪʨʘʥʟʘʢʮʽʷʤʠ. 

ʌʨʦʥʪʝʥʜ ʩʠʩʪʝʤʠ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ Vue.js,[3] ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʽ ʣʝʛʢʝ ʩʪʚʦʨʝʥʥʷ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʜʠʥʘʤʽʯʥʦʶ 
ʚʟʘʻʤʦʜʽʻʶ ʽ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʬʫʥʢʮʽʡ. Vue.js ʧʽʜʪʨʠʤʫʻ ʚʽʨʪʫʘʣʴʥʫ DOM-ʤʦʜʝʣʴ, 
ʤʘʨʰʨʫʪʠʟʘʮʽʶ, ʧʣʘʛʽʥʠ ʪʘ ʽʥʰʽ ʬʫʥʢʮʽʾ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤ. 

ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ ʬʽʥʘʥʩʦʚʦʛʦ ʦʙʣʽʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʚʘʣʶʪʥʠʭ ʬʦʥʜʽʚ ʪʘ 

ʩʪʘʪʠʩʪʠʢʠ ʢʘʧʽʪʘʣʫ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʪʨʴʦʭ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ.  
ʇʝʨʰʘ ʬʫʥʢʮʽʷ ï ʬʽʥʘʥʩʦʚʠʡ ʦʙʣʽʢ ʧʝʨʩʦʥʘʣʴʥʠʭ ʚʘʣʶʪʥʠʭ ʬʦʥʜʽʚ, ʜʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʝʪʘʣʴʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʩʚʦʾ ʚʘʣʶʪʥʽ ʦʧʝʨʘʮʽʾ, ʟʙʝʨʽʛʘʶʯʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 
ʩʢʦʻʥʽ ʦʧʝʨʘʮʽʾ, ʙʘʣʘʥʩ ʚʘʣʶʪʥʠʭ ʨʘʭʫʥʢʽʚ, ʦʙʤʽʥ ʚʘʣʶʪ ʪʘ ʽʥʰʽ ʧʦʜʽʙʥʽ ʪʨʘʥʟʘʢʮʽʾ. 

ɼʨʫʛʘ ʬʫʥʢʮʽʷ ï ʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʢʘʧʽʪʘʣʫ, ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʽʜʩʪʝʞʫʚʘʪʠ 
ʟʤʽʥʫ ʢʘʧʽʪʘʣʫ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʛʨʘʤʦʪʥʦ ʧʣʘʥʫʚʘʪʠ ʚʣʘʩʥʽ 
ʬʽʥʘʥʩʠ ʪʘ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʬʽʥʘʥʩʦʚʽ ʨʽʰʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʘ ʩʪʘʪʠʩʪʠʢʘ ʤʦʞʝ 
ʙʫʪʠ ʢʦʨʠʩʥʦʶ ʧʨʠ ʚʽʜʩʪʝʞʝʥʥʽ ʨʫʭʫ ʢʦʰʪʽʚ, ʚʢʣʘʜʝʥʠʭ ʫ ʨʽʟʥʽ ʽʥʚʝʩʪʠʮʽʡʥʽ ʧʨʦʝʢʪʠ. 

ʊʨʝʪʷ ʬʫʥʢʮʽʷ ï ʚʽʟʫʘʣʽʟʘʮʽʷ ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʨʦʟʚʠʪʢʫ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʘʧʽʪʘʣʫ, 
ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʽʜʦʙʨʘʞʘʪʠ ʩʪʘʪʠʩʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ ʪʘ 
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ʜʽʘʛʨʘʤ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʙʽʣʴʰ ʥʘʦʯʥʦ ʪʘ ʟʨʦʟʫʤʽʣʦ ʧʦʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʽʥʘʥʩʦʚʠʡ 
ʩʪʘʥ ʩʚʦʾʭ ʚʘʣʶʪʥʠʭ ʬʦʥʜʽʚ ʪʘ ʢʘʧʽʪʘʣʫ. 

ʂʨʽʤ ʪʦʛʦ, ʤʦʞʥʘ ʚʥʝʩʪʠ ʽʥʰʽ ʩʧʝʮʠʬʽʯʥʽ ʬʫʥʢʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʦʢʨʘʱʠʪʠ 
ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘ ʚʽʜʨʽʟʥʷʪʠ ʾʾ ʚʽʜ ʘʥʘʣʦʛʽʚ ʥʘ ʨʠʥʢʫ. ʅʘʧʨʠʢʣʘʜ, ʪʘʢʦʶ 

ʬʫʥʢʮʽʻʶ ʤʦʞʝ ʙʫʪʠ ʘʥʘʣʽʟ ʨʠʥʢʫ ʚʘʣʶʪ, ʧʽʜʙʽʨ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʣʶʪʥʠʭ ʬʦʥʜʽʚ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ ï ʮʝ ʦʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 
ʬʫʥʢʮʽʡ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʧʨʘʮʶʻ ʟʽ ʩʪʽʡʢʦʶ ʪʘ ʯʫʪʣʠʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʚʢʣʶʯʘʶʯʠ 

ʬʽʥʘʥʩʦʚʫ. 
ʋ ʩʠʩʪʝʤʽ ʜʣʷ ʬʽʥʘʥʩʦʚʦʛʦ ʦʙʣʽʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʚʘʣʶʪʥʠʭ ʬʦʥʜʽʚ ʪʘ ʩʪʘʪʠʩʪʠʢʠ 

ʢʘʧʽʪʘʣʫ ʙʫʜʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 
ʜʘʥʠʭ ʪʘ ʟʘʭʠʩʪʫ ʾʭ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ. 

ɼʣʷ ʟʘʭʠʩʪʫ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʪʴʩʷ ʰʠʬʨʫʚʘʥʥʷ ʪʘ 
ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʦʣʽʚ ʪʘ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠʥʮʠʧʠ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʨʘʢʪʠʢʠ, ʪʘʢʽ ʷʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʚʝʙ-

ʜʦʜʘʪʢʽʚ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʡʚʠʱʠʡ 
ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ. 

ʅʘʩʪʫʧʥʽ ʢʨʦʢʠ ʧʽʩʣʷ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʬʽʥʘʥʩʦʚʦʛʦ ʦʙʣʽʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ 
ʚʘʣʶʪʥʠʭ ʬʦʥʜʽʚ ʪʘ ʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʢʘʧʽʪʘʣʫ ʚʢʣʶʯʘʶʪʴ ʨʦʟʨʦʙʢʫ ʽʥʪʝʛʨʘʮʽʾ ʟ 

ʽʥʰʠʤʠ ʬʽʥʘʥʩʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʩʝʨʚʽʩʘʤʠ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʠʪʪʻʚʦ 
ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʚʩʽʻʾ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʚʦʾ ʬʽʥʘʥʩʦʚʽ ʘʢʪʠʚʠ ʪʘ 
ʟʘʙʝʟʧʝʯʠʪʴ ʰʚʠʜʰʠʡ ʪʘ ʝʬʝʢʪʠʚʥʽʰʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʬʽʥʘʥʩʘʤʠ. 

ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʪʘ 

ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ 
ʪʝʭʥʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʪʘ ʚʧʨʦʚʘʜʠʪʠ ʩʠʩʪʝʤʫ 
ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʦʧʝʨʘʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʪʘ ʚʠʨʽʰʫʚʘʪʠ ʪʝʭʥʽʯʥʽ 
ʧʨʦʙʣʝʤʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Quarkus - Supersonic Subatomic Java [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʚʝʙ-ʩʝʨʚʽʩ ï 
ʨʝʞʠʤ ʜʦʩʪʫʧʫ https://quarkus.io (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 22.04.2023) 

2. PostgreSQL: The world's most advanced open source database [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ]: ʚʝʙ-ʩʝʨʚʽʩ ï ʨʝʞʠʤ ʜʦʩʪʫʧʫ https://www.postgresql.org (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 
22.04.2023) 

3. Vue.js - The Progressive JavaScript Framework | Vue.js [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: 
ʚʝʙ-ʩʝʨʚʽʩ ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://vuejs.org (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 22.04.2023) 
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ʋɼʂ 004.4 
ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ʄʆʅɯʊʆʈʀʅɻʋ ʏɸʉʋ 

ʇʈʆɺɽɼɽʅʆɻʆ ɺ ʇʈʆɻʈɸʄɸʍ 

ɾʫʨʘʚʣʴʦʚ ɺ.ʈ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ, ʟ ʧʦʰʠʨʝʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʛʨʘʤ ʽ ʩʝʨʚʽʩʽʚ ʪʘ ʩʧʨʦʱʝʥʥʷʤ 
ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʥʪʫ, ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʣʶʜʝʡ, ʨʦʙʦʪʘ ʷʢʠʭ ʧʦʚôʷʟʘʥʘ ʟ ʢʦʤôʶʪʝʨʦʤ 
ʧʦʯʠʥʘʶʪʴ ʚʽʜʚʦʣʽʢʘʪʠʩʷ ʚʽʜ ʨʦʙʦʪʠ, ʚ ʧʨʦʮʝʩʽ, ʥʘʧʨʠʢʣʘʜ, ʧʦʰʫʢʫ ʨʦʙʦʯʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 
ʽʥʪʝʨʥʝʪʽ. ʊʦʤʫ, ʢʦʥʪʨʦʣʴ ʟʘ ʯʘʩʦʤ ʧʨʦʚʝʜʝʥʠʤ ʚ ʨʽʟʥʠʭ ʧʨʦʛʨʘʤʘʭ ʩʪʘʻ ʜʝʜʘʣʽ 

ʚʘʞʣʠʚʽʰʠʤ. ɿ ʮʽʻʶ ʟʘʜʘʯʝʶ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʯʘʩʫ. 
ʆʯʝʚʠʜʥʦ, ʱʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʯʘʩʫ ʧʨʦʚʝʜʝʥʦʛʦ ʚ 

ʧʨʦʛʨʘʤʘʭ ʧʽʜʚʠʱʠʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ [1]. 
ʂʦʥʪʨʦʣʴ ʟʘ ʯʘʩʦʤ ʧʨʦʚʝʜʝʥʠʤ ʚ ʧʨʦʛʨʘʤʘʭ ʜʦʧʦʤʘʛʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʠʟʥʘʯʠʪʠ, ʥʘ 

ʷʢʠʭ ʟʘʚʜʘʥʥʷʭ ʚʦʥʠ ʚʠʪʨʘʯʘʶʪʴ ʙʽʣʴʰʝ ʯʘʩʫ, ʪʘ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 
ʟʘʜʘʯʘʭ.  

ʊʘʢʦʞ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʯʘʩʫ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ 
ʧʦʢʨʘʱʠʪʠ ʩʚʦʾ ʨʦʙʦʯʽ ʟʚʠʯʢʠ [2]. ʅʘʧʨʠʢʣʘʜ, ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʚʽʥ 

ʧʨʦʚʦʜʠʪʴ ʟʘʥʘʜʪʦ ʙʘʛʘʪʦ ʯʘʩʫ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʚ ʨʦʙʦʯʠʡ ʯʘʩ, ʪʘ ʚʥʝʩʪʠ ʟʤʽʥʠ ʚ 
ʩʚʦ ʾʟʚʠʯʢʠ, ʱʦʙ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʪʠ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʠ ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C# 
(Windows Forms Application) [3]. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʦʣʦʚʥʘ ʬʦʨʤʘ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʝ 
ʟʦʙʨʘʞʝʥʦ ʽʥʪʝʨʬʝʡʩ ʚʠʙʦʨʫ ʧʨʦʛʨʘʤ ʪʘ ʨʦʙʦʪʠ ʪʘʡʤʝʨʘ. 

 
ʈʠʩ. 1 ɻʦʣʦʚʥʘ ʬʦʨʤʘ ʇɿ 

ʊʘʢʦʞ ʦʢʨʝʤʦ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ ʧʨʠʩʫʪʥʽʩʪʴ ʜʝʢʽʣʴʢʦʭ ʤʝʪʦʜʽʚ ʚʠʙʦʨʫ ʧʨʦʛʨʘʤʠ, ʷʢʫ 
ʙʫʜʝʤʦ ʚʽʜʩʪʝʞʫʚʘʪʠ. ʎʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʙʦʨʦʤ ʚʽʢʥʘ ʢʫʨʩʦʨʦʤ ʤʠʰʽ, ʘʙʦ ʚʚʝʜʝʥʥʷʤ 

ʥʘʟʚʠ ʧʨʦʛʨʘʤʠ ʚ ʧʦʣʝ ʦʢʨʝʤʦʛʦ ʚʽʢʥʘ, ʱʦ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ. 2 ʌʦʨʤʘ ʚʠʙʦʨʫ ʧʨʦʛʨʘʤʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʪʘ ʪʝʩʪʫʚʘʥʥʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʨʦʙʣʝʤʫ, ʧʦʚôʷʟʘʥʫ ʥʝʤʦʞʣʠʚʽʩʪʶ 
ʚʠʙʨʘʪʠ UWP ʜʦʜʘʪʦʢ ʧʨʦʩʪʦʶ ʥʘʟʚʦʶ. ʇʨʦʙʣʝʤʫ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʙʽʣʴʰ ʥʦʚʠʭ ʤʝʪʦʜʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ Microsoft ʚ ʤʦʚʽ C# ʜʣʷ ʦʙʨʦʙʢʠ ʚʠʙʦʨʫ ʧʨʦʛʨʘʤʠ. 

ʆʪʞʝ, ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʘ ʯʘʩʫ ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 

ʧʨʦʛʨʘʤʘʭ ʜʦʟʚʦʣʠʪʴ ʟʘʮʽʢʘʚʣʝʥʠʤ ʚ ʤʘʢʩʠʤʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʣʶʜʷʤ 
ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʯʘʩʫ ʧʨʦʚʝʜʝʥʦʛʦ ʚ ʨʽʟʥʠʭ ʜʦʜʘʪʢʘʭ. ʑʦ, ʧʨʠ ʙʘʞʘʥʥʽ, ʜʦʧʦʤʦʞʝ 
ʟʙʘʣʘʥʩʫʚʘʪʠ ʛʨʘʬʽʢ ʪʘ ʜʦʩʷʛʪʠ ʤʘʢʩʠʤʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Why Time Tracking is Important for You & Your Organization - [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.forecast.app/blog/why-time-tracking-is-important-for-
you-and-your-organization 

2. 20 Tips for Working From Home - [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.pcmag.com/how-to/get-organized-20-tips-for-working-from-home 
3. C# documentation - [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://learn.microsoft.com/en-us/dotnet/csharp/ 
  

https://www.forecast.app/blog/why-time-tracking-is-important-for-you-and-your-organization
https://www.forecast.app/blog/why-time-tracking-is-important-for-you-and-your-organization
https://www.pcmag.com/how-to/get-organized-20-tips-for-working-from-home
https://learn.microsoft.com/en-us/dotnet/csharp/
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ʋɼʂ 004.4 
ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʌIʊʅɽʉ-ʇʆʄIʏʅʀʂɸ 

ɹʘʜʨʘʢ ʄ.ʈ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 
ʇʨʦʛʨʘʤʥʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʬʽʪʥʝʩʫ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ ʯʝʨʝʟ ʟʨʦʩʪʘʥʥʷ 

ʦʙʽʟʥʘʥʦʩʪʽ ʧʨʦ ʟʜʦʨʦʚôʷ ʪʘ ʬʽʟʠʯʥʫ ʬʦʨʤʫ. ʎʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ 
ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʩʷʛʪʠ ʩʚʦʾʭ ʬʽʪʥʝʩ-ʮʽʣʝʡ. 
ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʟʚʠʯʘʡ ʤʽʩʪʠʪʴ ʪʘʢʽ ʬʫʥʢʮʽʾ, ʷʢ ʚʽʜʩʪʝʞʝʥʥʷ ʪʨʝʥʫʚʘʥʴ, 
ʧʣʘʥʫʚʘʥʥʷ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʧʨʦʛʨʝʩʫ. ɺʽʥ ʪʘʢʦʞ ʤʦʞʝ ʧʨʦʧʦʥʫʚʘʪʠ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʧʣʘʥʠ ʪʨʝʥʫʚʘʥʴ ʥʘ ʦʩʥʦʚʽ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʢʦʨʠʩʪʫʚʘʯʘ, 
ʫʧʦʜʦʙʘʥʴ ʽ ʜʦʩʪʫʧʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʙʘʛʘʪʦ ʜʦʜʘʪʢʽʚ ʬʽʪʥʝʩ-ʧʦʤʽʯʥʠʢʘ 
ʧʨʦʧʦʥʫʶʪʴ ʩʦʮʽʘʣʴʥʠʡ ʘʩʧʝʢʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ ʽʥʰʠʤʠ ʪʘ 
ʜʽʣʠʪʠʩʷ ʩʚʦʾʤ ʧʨʦʛʨʝʩʦʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʽʪʥʝʩ-ʘʩʠʩʪʝʥʪʘ 

ʚʠʷʚʠʣʦʩʷ ʝʬʝʢʪʠʚʥʠʤ ʫ ʜʦʧʦʤʦʟʽ ʣʶʜʷʤ ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʽ 
ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʡʦʛʦ ʧʦʧʫʣʷʨʥʽʩʪʴ ʧʨʦʜʦʚʞʫʚʘʪʠʤʝ ʟʨʦʩʪʘʪʠ. 

ɼʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʮʝ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ ʣʶʜʷʤ 
ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʥʘʜʘʶʯʠ ʾʤ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʫ ʧʽʜʪʨʠʤʢʫ. ʎʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʟʚʠʯʘʡ ʤʽʩʪʠʪʴ ʪʘʢʽ ʬʫʥʢʮʽʾ, ʷʢ ʚʽʜʩʪʝʞʝʥʥʷ ʪʨʝʥʫʚʘʥʴ, 
ʧʣʘʥʫʚʘʥʥʷ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʧʨʦʛʨʝʩʫ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʽʟ 
ʢʦʤʧôʶʪʝʨʘ ʯʠ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. ʂʨʽʤ ʪʦʛʦ, ʙʘʛʘʪʦ ʜʦʜʘʪʢʽʚ ʬʽʪʥʝʩ-ʘʩʠʩʪʝʥʪʘ 
ʧʨʦʧʦʥʫʶʪʴ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʧʣʘʥʠ ʪʨʝʥʫʚʘʥʴ ʥʘ ʦʩʥʦʚʽ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʫʧʦʜʦʙʘʥʴ ʽ ʜʦʩʪʫʧʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʎʽ ʧʣʘʥʠ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʩʠʣʦʚʽ 
ʪʨʝʥʫʚʘʥʥʷ, ʢʘʨʜʽ ʪʨʝʥʫʚʘʥʥʷ ʪʘ ʚʧʨʘʚʠ ʥʘ ʛʥʫʯʢʽʩʪʴ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘʢʦʞ 
ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʪʠʚʘʮʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʱʦʜʝʥʥʠʭ ʥʘʛʘʜʫʚʘʥʴ, ʚʽʜʩʪʝʞʝʥʥʷ 
ʧʨʦʛʨʝʩʫ ʪʘ ʚʠʥʘʛʦʨʦʜ ʟʘ ʜʦʩʷʛʥʝʥʥʷ ʬʽʪʥʝʩ-ʮʽʣʝʡ. ɼʦʚʝʜʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʽʪʥʝʩ-ʧʦʤʽʯʥʠʢʘ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, 
ʧʦʢʨʘʱʫʻ ʭʘʨʯʦʚʽ ʟʚʠʯʢʠ ʪʘ ʜʦʧʦʤʘʛʘʻ ʣʶʜʷʤ ʜʦʩʷʛʪʠ ʩʚʦʾʭ ʬʽʪʥʝʩ-ʮʽʣʝʡ. ʆʩʢʽʣʴʢʠ 
ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʜʦʚʞʫʶʪʴ ʨʦʟʚʠʚʘʪʠʩʷ, ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʽʪʥʝʩ-ʧʦʤʽʯʥʠʢʘ ʙʫʜʫʪʴ ʨʦʟʰʠʨʶʚʘʪʠʩʷ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʚʩʝ ʙʽʣʴʰ 

ʮʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʣʶʜʝʡ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʚʝʩʪʠ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ. 
ʇʨʠ ʨʝʘʣʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#, MS SQL, JavaScript ʪʘ 

ʤʦʚʠ ʨʦʟʤʽʪʢʠ HTML, CSS. 
ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʟʥʘʥʥʷ ʤʦʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʡʦʛʦ ʦʩʥʦʚʥʠʭ ʩʪʨʫʢʪʫʨ, ʘʣʝ ʽ ʚʤʽʥʥʷ ʩʣʽʜʢʫʚʘʪʠ ʧʨʘʚʠʣʴʥʦʤʫ 
ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʫ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʫʯʘʩʥʽ 
ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʟʘʩʦʙʠ ʨʦʟʨʦʙʢʠ: Microsoft Visual Studio 2022, SQL Server Management 

Studio, MAMP, Sublime, Photoshop CS6, Git. 
ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʦʪʦʪʠʧ ʛʦʣʦʚʥʦʾ ʩʪʦʨʽʥʢʠ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʝ ʧʦʢʘʟʫʶʪʴʩʷ ʚʞʠʪi ʧʦʢʘʟʥʠʢʠ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʘ ʪʘʢʦʞ ʦʩʪʘʥʥʻ 
ʪʨʝʥʫʚʘʥʥʷ. 
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ʈʠʩ. 1 ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ 

ʇʽʩʣʷ ʨʦʟʨʦʙʢʠ ʛʦʣʦʚʥʦʾ ʩʪʦʨʽʥʢʠ, ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʬʦʨʤʘ ʜʦʜʘʚʘʥʥʷʤ ʚʧʨʘʚ ʫ 
ʪʨʝʥʫʚʘʥʥʷ (ʨʠʩ. 2). 

 
ʈʠʩ. 2 ʌʦʨʤʘ ʜʦʜʘʚʘʥʥʷ ʚʧʨʘʚ 
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26 ʢʚʽʪʥʷ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

  

 
 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʪʘ ʪʝʩʪʫʚʘʥʥʽ ʇɿ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʧʨʦʙʣʝʤʠ ʽʥʪʝʛʨʘʮʽʾ. ʑʦʙ ʧʦʜʦʣʘʪʠ 
ʧʨʦʙʣʝʤʠ ʽʥʪʝʛʨʘʮʽʾ, ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʦʚʠʥʥʦ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʨʦʟʨʦʙʣʝʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʚʦʨʝʥʥʷ ʛʥʫʯʢʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʷʢʘ ʤʦʞʝ ʣʝʛʢʦ ʽʥʪʝʛʨʫʚʘʪʠʩʷ 
ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʪʘʥʜʘʨʪʥʽ ʬʦʨʤʘʪʠ ʜʘʥʠʭ ʽ ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʦʙʨʝ 

ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʽ API. ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʨʝʪʝʣʴʥʦ ʧʝʨʝʚʽʨʠʪʠ ʽʥʪʝʛʨʘʮʽʶ ʧʨʦʛʨʘʤʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʱʦʙ ʚʠʷʚʠʪʠ ʪʘ ʚʠʨʽʰʠʪʠ ʙʫʜʴ-ʷʢʽ ʧʨʦʙʣʝʤʠ 
ʩʫʤʽʩʥʦʩʪʽ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʬʽʪʥʝʩ-ʧʦʤʽʯʥʠʢʘ ʻ ʮʽʥʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʣʶʜʝʡ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʚʝʩʪʠ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ. ʇʨʦʛʨʘʤʥʝ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʫ ʧʽʜʪʨʠʤʢʫ, ʚʢʣʶʯʘʶʯʠ ʚʽʜʩʪʝʞʝʥʥʷ 
ʪʨʝʥʫʚʘʥʴ, ʧʣʘʥʫʚʘʥʥʷ ʭʘʨʯʫʚʘʥʥʷ, ʤʦʥʽʪʦʨʠʥʛ ʧʨʦʛʨʝʩʫ ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʧʣʘʥʠ 
ʪʨʝʥʫʚʘʥʴ. ʂʨʽʤ ʪʦʛʦ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʽʪʥʝʩ-ʧʦʤʽʯʥʠʢʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʤʦʪʠʚʘʮʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʱʦʜʝʥʥʠʭ ʥʘʛʘʜʫʚʘʥʴ, ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʦʛʨʝʩʫ ʪʘ ʚʠʥʘʛʦʨʦʜ ʟʘ 
ʜʦʩʷʛʥʝʥʥʷ ʬʽʪʥʝʩ-ʮʽʣʝʡ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Implementing System-Quality Attributes ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://docs.microsoft.com/enus/previousversions/bb402962(v=msdn.10)?redirectedfrom=MS
DN 

2. ʎʝʥʪʨ ʘʨʭʽʪʝʢʪʫʨʠ Azure ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://learn.microsoft.com/ru-ru/azure/architecture/ 

3. Offical documentation xNet library. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  
https://github.com/X-rus/xNet 

4. Fitness Assistant: The Best Fitness Software App ʜʣʷ PC ʚ 2022ï [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  https://fitnessassistant.net 
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ʋɼʂ 00.00 
ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʆɹʃɯʂʋ ʇʈʆɼɸɾʋ ɸɺʊʆʄʆɹɯʃɯɺ ʅɸ 

ɺʊʆʈʀʅʅʆʄʋ ʈʀʅʂʋ 

ʂʫʪʦʚʠʡ ʆ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʧʠʪʘʥʥʷ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ ʘʚʪʦʤʦʙʽʣʷ ʩʪʘʻ ʜʝʜʘʣʽ ʛʦʩʪʨʽʰʠʤ ʩʝʨʝʜ 
ʩʫʯʘʩʥʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʘ ʩʪʨʽʤʢʠʡ ʪʝʤʧ ʩʫʯʘʩʥʦʛʦ ʞʠʪʪʷ ʟʤʫʰʫʻ ʢʦʞʥʦʛʦ ʟ ʥʘʩ ʙʫʪʠ 
ʝʬʝʢʪʠʚʥʠʤ, ʝʢʦʥʦʤʣʷʯʠ ʚʣʘʩʥʠʡ ʯʘʩ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʝ ʙʽʣʴʰʝ ʣʶʜʝʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʦʥʣʘʡʥ-ʩʝʨʚʽʩʠ ʜʣʷ ʚʠʙʦʨʫ ʧʦʪʨʽʙʥʦʾ ʥʝʨʫʭʦʤʦʩʪʽ. 

ɺʘʞʢʦ ʫʷʚʠʪʠ ʩʫʯʘʩʥʠʡ ʩʚʽʪ ʙʝʟ ʧʝʨʝʾʟʜʽʚ ʟ ʦʜʥʽʻʾ ʪʦʯʢʠ ʚ ʽʥʰʫ, ʪʘ ʱʝ ʡ ʙʝʟ 
ʪʨʘʥʩʧʦʨʪʫ, ʪʦʤʫ ʧʠʪʘʥʥʷ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟ ʯʘʩʦʤ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ 
ʘʢʪʫʘʣʴʥʠʤ. 

ʋ 2022 ʨʦʮʽ ʫʢʨʘʾʥʮʽ ʧʨʠʜʙʘʣʠ ʤʘʡʞʝ 38 ʪʠʩʷʯ ʥʦʚʠʭ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʥʘ 

63% ʤʝʥʰʝ, ʥʽʞ ʨʦʢʦʤ ʨʘʥʽʰʝ, ʟʘʟʥʘʯʠʣʠ ʚ ɸʩʦʮʽʘʮʽʾ ʘʚʪʦʚʠʨʦʙʥʠʢʽʚ ʋʢʨʘʾʥʠ. 
ɺʘʨʪʦ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʛʨʦʰʝʡ ʻ ʥʝʦʙʭʽʜʥʦʶ 

ʫʤʦʚʦʶ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʠʜʙʘʪʠ ʘʚʪʦʤʦʙʽʣʴ. ʆʜʥʘʢ, ʯʝʨʝʟ ʚʽʡʥʫ, ʝʢʦʥʦʤʽʯʥʫ 
ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʛʨʘʤ ʬʽʥʘʥʩʫʚʘʥʥʷ, ʢʨʝʜʠʪʽʚ ʪʘ ʣʽʟʠʥʛʽʚ, ʫʢʨʘʾʥʮʽ ʤʘʶʪʴ 

ʩʝʨʡʦʟʥʽ ʧʨʦʙʣʝʤʠ ʟ ʧʨʠʜʙʘʥʥʷʤ ʘʚʪʦʤʦʙʽʣʽʚ, ʦʩʦʙʣʠʚʦ ʥʦʚʠʭ. ɹʽʣʴʰʽʩʪʴ ʥʘʩʝʣʝʥʥʷ 
ʧʨʦʩʪʦ ʥʝ ʤʘʻ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʰʪʽʚ, ʱʦʙ ʧʨʠʜʙʘʪʠ ʙʫʜʴ-ʷʢʠʡ ʘʚʪʦʤʦʙʽʣʴ. 

ʋʢʨʘʾʥʩʴʢʽ ʣʶʜʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʝʡʤʦʚʽʨʥʫ ʩʪʽʡʢʽʩʪʴ ʚ ʫʤʦʚʘʭ ʩʢʣʘʜʥʠʭ 
ʩʫʩʧʽʣʴʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʦʙʩʪʘʚʠʥ, ʧʨʦʪʝ ʧʨʦʜʦʚʞʫʶʪʴ ʞʠʪʠ ʧʦʚʥʦʮʽʥʥʠʤ ʞʠʪʪʷʤ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʧʨʠʜʙʘʚʘʪʠ ʘʚʪʦʤʦʙʽʣʽ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʤʘʪʠ ʤʦʙʽʣʴʥʽʩʪʴ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ, 
ʷʢ ʤʠ ʧʦʙʘʯʠʣʠ ʥʘ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚ ʋʢʨʘʾʥʽ ʻ 
ʟʥʘʯʥʠʡ ʟʘʧʘʩ ʧʦʧʠʪʫ ʥʘ ʘʚʪʦʤʦʙʽʣʽ. ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʩʪʘʪʠʩʪʠʢʫ, ʪʦ ʥʘ ʢʦʞʥʫ ʪʠʩʷʯʫ 
ʦʩʽʙ ʚ ʋʢʨʘʾʥʽ ʧʨʠʧʘʜʘʻ ʙʣʠʟʴʢʦ 260 ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʟʥʘʯʥʦ ʤʝʥʰʝ, ʥʽʞ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ 

ɭʚʨʦʧʽ, ʜʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 600-650 ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʪʠʩʷʯʫ ʦʩʽʙ. ɼʣʷ ʪʦʛʦ, 
ʱʦʙ ʥʘʙʣʠʟʠʪʠʩʷ ʜʦ ʮʴʦʛʦ ʨʽʚʥʷ, ʧʦʪʨʽʙʥʦ ʱʦʥʘʡʤʝʥʰʝ ʜʚʘʜʮʷʪʴ ʨʦʢʽʚ ʧʦʧʦʚʥʶʚʘʪʠ 
ʘʚʪʦʧʘʨʢ. 

ʊʘʢʦʞ ʥʝʚʽʜôʻʤʥʠʤ ʘʪʨʠʙʫʪʦʤ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ ʻ ʩʤʘʨʪʬʦʥ, ʦʙʤʝʞʝʥʥʷ ʷʢʦʛʦ ʟ 

ʯʘʩʦʤ ʩʪʘʶʪʴ ʚʩʝ ʤʝʥʰ ʩʫʪʪʻʚʠʤʠ. ɺ ʝʧʦʭʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʘʞʣʠʚʦ ʤʘʪʠ ʜʦʩʪʫʧ 
ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ɿʝʤʣʽ, ʚ ʷʢʽʡ ʤʠ ʟʥʘʭʦʜʠʤʦʩʷ, ʽ ʩʘʤʝ ʮʝ ʜʘʻ ʥʘʤ ʥʘʷʚʥʽʩʪʴ 
ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

ʑʦʙ ʧʦʣʝʛʰʠʪʠ ʧʨʦʮʝʩ ʧʦʰʫʢʫ ʘʚʪʦʤʦʙʽʣʷ, ʪʝʤʦʶ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʦʙʨʘʥʦ 

ʩʪʚʦʨʝʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ, ʷʢʠʡ ʚʠʨʽʰʠʪʴ ʮʝ ʧʠʪʘʥʥʷ. 
ʆʪʞʝ, ʢʦʨʠʩʪʫʚʘʯ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʨʠʥʢʫ, ʚʽʥ ʧʨʘʛʥʝ ʜʦ ʬʽʥʘʥʩʦʚʦʾ 

ʩʚʦʙʦʜʠ ʽ ʭʦʯʝ ʦʪʨʠʤʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʚʽʜʜʘʯʫ ʚʽʜ ʚʠʪʨʘʯʝʥʠʭ ʥʘ ʘʚʪʦʤʦʙʽʣʴ ʛʨʦʰʝʡ. ɭ 
ʩʪʘʪʠʩʪʠʢʘ, ʱʦ ʥʦʚʽ ʘʚʪʦʤʦʙʽʣʽ ʚʪʨʘʯʘʶʪʴ ʜʦ 25% ʩʚʦʻʾ ʚʘʨʪʦʩʪʽ ʚ ʧʝʨʰʠʡ ʨʽʢ ʧʽʩʣʷ ʪʦʛʦ, 

ʷʢ ʚʦʥʠ ʟʽʡʰʣʠ ʟ ʢʦʥʚʝʻʨʘ. ʆʯʝʚʠʜʥʦ, ʱʦ ʮʝ ʥʝ ʜʫʞʝ ʚʠʛʽʜʥʝ ʚʢʣʘʜʝʥʥʷ ʛʨʦʰʝʡ, 
ʚʠʪʨʘʯʝʥʠʭ ʥʘ ʘʚʪʦʤʦʙʽʣʴ. ɯʩʥʫʻ ʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʥʦʚʽ ʤʘʰʠʥʠ ʜʦʩʠʪʴ ʥʘʜʽʡʥʽ. ʗʢʱʦ ʚʠ 
ʢʫʧʫʻʪʝ ʚʞʠʚʘʥʠʡ ʘʚʪʦʤʦʙʽʣʴ, ʚʠ ʨʠʟʠʢʫʻʪʝ, ʥʝ ʟʥʘʶʯʠ, ʷʢʽ ʧʨʦʙʣʝʤʠ ʤʦʞʝ ʧʨʠʭʦʚʫʚʘʪʠ 
ʧʦʢʫʧʢʘ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʙʽʣʴʰʝʥʥʷʤ, ʘʣʝ ʽʜʝʷ ʟʚʫʯʠʪʴ ʧʨʘʚʜʦʧʦʜʽʙʥʦ: ʩʪʘʨʽ 

ʘʚʪʦʤʦʙʽʣʽ ʥʝʩʫʪʴ ʧʝʚʥʠʡ ʨʠʟʠʢ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʠ ʥʝ ʤʘʶʪʴ ʛʘʨʘʥʪʽʾ, ʷʢʘ ʧʦʢʨʠʚʘʻ 
ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ, ʷʢ ʙʽʣʴʰʽʩʪʴ ʥʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. ʊʦʤʫ ʜʦ ʚʠʙʦʨʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 
ʟʘʩʦʙʫ ʥʝʦʙʭʽʜʥʦ ʧʽʜʭʦʜʠʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦ, ʘʜʞʝ ʚʽʜ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ 
ʟʘʣʝʞʠʪʴ ʫʩʧʽʭ ʧʦʢʫʧʢʠ. ɺ ʝʧʦʭʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʡʟʨʫʯʥʽʰʝ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʦʥʣʘʡʥ-ʩʝʨʚʽʩʘʤʠ ʚʠʙʦʨʫ ʘʚʪʦʤʦʙʽʣʷ. 
ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʛʨʘʤʫ ʚ ʪʦʤʫ ʧʦʨʷʜʢʫ ʷʢ ʡʦʛʦ ʙʫʜʝ ʙʘʯʠʪʠ ʢʦʨʠʩʪʫʚʘʯ.  

- ʇʽʜ ʯʘʩ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʩʪʘʨʪʦʚʠʡ ʝʢʨʘʥ ʽʟ 
ʣʦʛʦʪʠʧʦʤ ʩʝʨʚʽʩʫ. 
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- ɼʘʣʽ ʢʦʨʠʩʪʫʚʘʯ ʧʦʪʨʘʧʣʷʻ ʥʘ ʝʢʨʘʥ ʽʟ ʢʦʨʦʪʢʠʤ ʦʧʠʩʦʤ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʦʛʨʘʤʠ, 
ʷʢʽ ʧʨʦʢʨʫʯʫʶʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʧʽʜ ʥʠʤʠ ʟʥʘʭʦʜʠʪʴʩʷ ʽʥʜʠʢʘʪʦʨ, ʷʢʠʡ ʧʦʢʘʟʫʻ, 
ʷʢʘ ʧʽʜʢʘʟʢʘ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʠ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʽʜʢʨʠʪʘ ʥʘ ʝʢʨʘʥʽ. 

- ʇʽʩʣʷ ʮʴʦʛʦ ʝʢʨʘʥʘ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʝʨʝʡʪʠ ʘʙʦ ʜʦ ʝʢʨʘʥʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ 

ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ, ʘʙʦ ʜʦ ʝʢʨʘʥʘ ʚʭʦʜʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʙʦʨʫ ʥʘ ʧʦʪʦʯʥʦʤʫ ʝʢʨʘʥʽ. 
- ɼʣʷ ʨʝʻʩʪʨʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʥʝʦʙʭʽʜʥʦ ʟʘʧʦʚʥʠʪʠ ʧʦʣʷ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ ʪʘ 
ʧʘʨʦʣʷ. ʅʘ ʧʦʰʪʫ ʧʨʠʭʦʜʠʪʴ ʣʠʩʪ ʟ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʘʢʢʘʫʥʪʘ.  

- ʇ̔ ʩʣʷ ʫʩʧʽʰʥʦʛʦ ʚʭʦʜʫ ʢʦʨʠʩʪʫʚʘʯ ʧʦʪʨʘʧʣʷʻ ʥʘ ʝʢʨʘʥ ʧʦʰʫʢʫ ʦʛʦʣʦʰʝʥʴ. 

- ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʢʥʦʧʢʫ ʧʦʰʫʢʫ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʙʫʜʝ ʧʦʢʘʟʘʥʦ ʝʢʨʘʥ ʟʽ 
ʩʧʠʩʢʦʤ ʜʦʩʪʫʧʥʠʭ ʦʛʦʣʦʰʝʥʴ ʟʘ ʦʙʨʘʥʠʤʠ ʥʠʤ ʧʘʨʘʤʝʪʨʘʤʠ. 

- ʇʨʠ ʚʠʙʦʨʽ ʦʜʥʦʛʦ ʟ ʦʛʦʣʦʰʝʥʴ ʢʦʨʠʩʪʫʚʘʯ ʙʫʜʝ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʝʢʨʘʥ ʟ ʜʝʪʘʣʷʤʠ 
ʦʛʦʣʦʰʝʥʥʷ. 

- ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʟʚ'ʷʟʘʪʠʩʷ ʟ ʘʚʪʦʨʦʤ ʦʛʦʣʦʰʝʥʥʷ, ʥʘʪʠʩʥʫʚʰʠ ʥʘ ʢʥʦʧʢʫ 
çʅʘʧʠʩʘʪʠ ʚʣʘʩʥʠʢʫè. 

- ʊʘʢʦʞ ʧʽʩʣʷ ʚʭʦʜʫ ʚ ʘʢʢʘʫʥʪ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çɺʣʘʩʥʝ 
ʦʛʦʣʦʰʝʥʥʷè 

- ʅʘ ʙʫʜʴ-ʷʢʦʤʫ ʝʢʨʘʥʽ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʽʜʢʨʠʪʠ ʤʝʥʶ ʜʦʩʪʫʧʥʠʭ ʦʧʮʽʡ. ʎʝ 
ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʪʠ ʥʦʚʝ ʦʛʦʣʦʰʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʡʪʠ. 
ʌʫʥʢʮʽʦʥʘʣ ʧʨʦʛʨʘʤʠ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ: 

- ʇʦʰʫʢ ʫʩʽʭ ʜʦʩʪʫʧʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ 

- ʈʝʻʩʪʨʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʘ 
- ɺʭʽʜ ʢʦʨʠʩʪʫʚʘʯʘ 
- ʇʽʜʙʽʨ ʘʚʪʦʤʦʙʽʣʽʚ ʟʘ ʬʽʣʴʪʨʘʤʠ 
- ɿʘʚʘʥʪʘʞʝʥʥʷ ʚʣʘʩʥʦʛʦ ʘʚʪʦ ʥʘ ʧʨʦʜʘʞ 

- ʄʦʞʣʠʚʽʩʪʴ ʚʠʜʘʣʝʥʥʷ ʧʦʜʘʥʦʛʦ ʦʛʦʣʦʰʝʥʥʷ 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʉʧʨʦʪʠʚ ʛʦʣʦʚʘ ɯʥʩʪʠʪʫʪʫ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʠʥʢʫ ʉʪʘʥʽʩʣʘʚ ɹʫʯʘʮʴʢʠʡ 
(2023), ɼʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʫ: https://business.rayon.in.ua/news/567088-avtorinok-v-ukraini-

yak-zminilasya-situatsiya-pislya-povnomasshtabnogo-vtorgnennya-ta-yaki-prognozi-na-2023-
rik 
  

https://business.rayon.in.ua/news/567088-avtorinok-v-ukraini-yak-zminilasya-situatsiya-pislya-povnomasshtabnogo-vtorgnennya-ta-yaki-prognozi-na-2023-rik
https://business.rayon.in.ua/news/567088-avtorinok-v-ukraini-yak-zminilasya-situatsiya-pislya-povnomasshtabnogo-vtorgnennya-ta-yaki-prognozi-na-2023-rik
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ʋɼʂ 004.056 
ɸʂʊʋɸʃʔʅɯ ʄɽʊʆɼʀ ʇʆɹʋɼʆɺʀ ʉʀʉʊɽʄ ɺʀʗɺʃɽʅʅʗ ɺʊʆʈɻʅɽʅʔ 

ʐʪʘʥʴʢʦ ɺ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʽʢʽʪʝʥʢʦ ɭ.ɺ. 
ʉʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ (Intrusion Detection Systems - IDS) ʻ ʦʜʥʠʤʠ ʽʟ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʦʤʧʣʝʢʩʥʠʭ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ 
ʽʥʬʦʨʤʘʮʽʾ [1]. ʋ ʟʚôʷʟʢʫ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʨʦʩʪʦʤ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʘ ʪʘʢʦʞ ʦʙʩʷʛʫ 
ʜʘʥʠʭ, ʷʢʽ ʧʝʨʝʜʘʶʪʴʩʷ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʷʚʣʷʪʠ ʚʠʧʘʜʢʠ 
ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʜʘʥʠʭ ʽ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 

ʚʫʟʣʽʚ ʫ ʤʝʨʝʞʘʭ. IDS ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʚʪʦʨʛʥʝʥʥʷ ʽ ʩʧʦʚʽʱʘʪʠ ʧʨʦ ʪʘʢʽ ʽʥʮʠʜʝʥʪʠ 
ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ, ʘʙʦ ʞ ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʠʭ [1]. 

ʈʦʟʛʣʷʥʝʤʦ ʢʣʘʩʠʬʽʢʘʮʽʶ IDS. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ: 
- ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʨʦʟʛʦʨʪʘʥʥʷ (ʧʦʚôʷʟʘʥʽ ʟ ʨʦʟʤʽʱʝʥʥʷʤ IDS ʥʘ ʚʫʟʣʘʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ); 
- ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʚʠʷʚʣʝʥʥʷ (ʧʦʚôʷʟʘʥʽ ʟ ʪʠʤ, ̫ ʢ ʩʘʤʝ IDS ʚʠʷʚʣʷʻ ʚʪʦʨʛʥʝʥʥʷ) [2]. 
ʉʚʦʻʶ ʯʝʨʛʦʶ IDS ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʚʠʷʚʣʝʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ IDS ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʛʥʘʪʫʨ (ʨʝʘʛʫʶʪʴ, ʷʢʱʦ ʚ ʤʝʨʝʞʽ ʧʦʤʽʯʝʥʦ ʘʢʪʠʚʥʽʩʪʴ, ʦʧʠʩʘʥʫ 

ʨʘʥʽʰʝ), ʘ ʪʘʢʦʞ ʥʘ ʩʠʩʪʝʤʠ ʟ ʚʠʷʚʣʝʥʥʷʤ ʘʥʦʤʘʣʽʡ ï ʪʦʙʪʦ ʪʘʢʠʭ ʘʢʪʠʚʥʦʩʪʝʡ, ʷʢʽ 
ʚʽʜʭʠʣʷʶʪʴʩʷ ʚʽʜ ʥʦʨʤʠ. ɿʦʢʨʝʤʘ, ʦʩʪʘʥʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʨʘʥʽʰʝ 
ʥʝʚʽʜʦʤʠʭ ʟʘʛʨʦʟ [1]. 

ʆʩʢʽʣʴʢʠ ʤʝʨʝʞʝʚʠʡ ʪʨʘʬʽʢ ʚ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞʘʭ ʜʦʩʷʛʘʻ ʟʥʘʯʥʠʭ 

ʦʙʩʷʛʽʚ, ʡʦʛʦ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʜʦʤʝʥ ʚʝʣʠʢʠʭ ʜʘʥʠʭ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ 
ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʪʘ ʛʣʠʙʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʘʣʛʦʨʠʪʤʠ ʜʣʷ 
ʧʦʙʫʜʦʚʠ IDS [3]. ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʥʘʚʯʘʥʥʷ IDS ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʨʽʟʥʦʛʦ 
ʪʠʧʫ: ʟʘʛʦʣʦʚʢʠ ʧʘʢʝʪʽʚ, ʢʦʨʠʩʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʪʦʢʦʚʽ ʜʘʥʽ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ IDS ̒  ʘʣʛʦʨʠʪʤʠ ʜʝʨʝʚ ʨʽʰʝʥʴ, 
ʦʧʦʨʥʦ-ʚʝʢʪʦʨʥʽ ʤʘʰʠʥʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʠʭ ʥʝʡʨʦʤʝʨʝʞ, ʘ ʪʘʢʦʞ ʧʦʻʜʥʘʥʥʷ ʮʠʭ 
ʤʝʪʦʜʽʚ. ʉʝʨʝʜ ʽʥʩʪʨʫʤʝʥʪʽʚ ʛʣʠʙʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ ʧʦʙʫʜʦʚʠ 
IDS, ʻ ʨʝʢʫʨʝʥʪʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, ʘ ʪʘʢʦʞ ʛʣʠʙʠʥʥʽ ʪʘ ʟʛʦʨʪʢʦʚʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ [2]. 

ɼʦʩʠʪʴ ʥʝʧʦʛʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʜʘʶʪʴ ʘʣʛʦʨʠʪʤʠ 
ʣʽʥʠʚʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴ ʥʘʚʯʘʣʴʥʽ ʜʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠ ʟʘʧʠʪʘʭ ʫ ʩʠʩʪʝʤʫ, 
ʘʣʝ ʚʦʥʠ ʤʘʶʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʥʘʧʨʠʢʣʘʜ ʚʠʤʘʛʘʶʪʴ ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʧʘʤôʷʪʽ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ 
ʥʘʚʯʘʣʴʥʠʭ ʜʘʥʠʭ [3]. 

ʄʝʪʨʠʢʘʤʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʪʘ ʛʣʠʙʠʥʥʦʛʦ 
ʥʘʚʯʘʥʥʷ ʧʨʠ ʧʦʙʫʜʦʚʽ IDS ʻ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ ʷʢ ʪʦʯʥʽʩʪʴ, ʢʦʝʬʽʮʽʻʥʪ ʚʠʷʚʣʝʥʥʷ, 
ʢʦʝʬʽʮʽʻʥʪ ʭʠʙʥʠʭ ʩʧʨʘʮʴʦʚʫʚʘʥʴ ʪʦʱʦ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ IDS ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʷʢʽʩʪʴ ʥʘʚʯʘʣʴʥʠʭ ʜʘʥʠʭ. ɯ ʷʢʱʦ ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ 
ʪʨʝʥʫʚʘʪʠ ʥʘ ʥʝʚʝʣʠʢʠʭ ʥʘʙʦʨʘʭ ʜʘʥʠʭ, ʪʦ ʜʣʷ ʛʣʠʙʠʥʥʦʛʦ ʧʦʪʨʽʙʥʽ ʙʽʣʴʰʽ ʥʘʙʦʨʠ 
ʤʝʨʝʞʝʚʠʭ ʜʘʥʠʭ. ɸ ʦʩʢʽʣʴʢʠ ʛʣʠʙʠʥʥʝ ʥʘʚʯʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʝʣʠʢʽ ʤʘʩʠʚʠ ʜʘʥʠʭ, 
ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ IDS ʚ ʪʘʢʦʤʫ ʨʘʟʽ ʻ ʜʦʩʠʪʴ ʚʠʤʦʛʣʠʚʠʤ ʜʦ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʻ ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʤ [2]. 
ʇʦʨʷʜ ʟ ʮʠʤ ʽʩʥʫʶʪʴ ʽʥʰʽ ʧʨʦʙʣʝʤʠ ʧʦʚôʷʟʘʥʽ ʟ ʜʘʥʠʤʠ, ʥʘʧʨʠʢʣʘʜ ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʭ ʪʘ ʥʝʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʥʘʙʦʨʽʚ ʤʝʨʝʞʝʚʠʭ ʜʘʥʠʭ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʠʟʴʢʦʾ 
ʪʦʯʥʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ. ʊʘʢʦʞ ʪʘʢʽ IDS ʤʘʶʪʴ ʥʠʟʴʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚ ʨʝʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ɹʽʣʴʰʽʩʪʴ ʧʦʜʽʙʥʠʭ ʤʦʜʝʣʝʡ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʪʘ ʧʨʦʪʝʩʪʦʚʘʥʽ ʚ 
ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʪʘʨʽʣʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ NSL-KDD ʪʘ 
KDD Cup'99, ʪʦʤʫ ʨʝʣʝʚʘʥʪʥʽʩʪʴ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʻ ʥʝ ʜʫʞʝ ʚʠʩʦʢʦʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ ʜʽʻʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ, ʘʣʝ ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ 
ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʨʦʙʢʠ, ʱʦʙ ʩʢʣʘʜʥʽʩʪʴ ʤʦʜʝʣʝʡ ʪʘʢʠʭ ʩʠʩʪʝʤ 
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ʋɼʂ 004.51 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ɻɽʅɽʈɸʎɯɰ ʆɹôɭʂʊɯɺ ʆʊʆʏɽʅʅʗ 

ɺ ɻʈɯ (PROCEDURAL CONTENT GENERATION, PCG)  

ʊʘʨʘʩʝʥʢʦ ʈ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ.ʆ. 
ʇʨʦʮʝʜʫʨʥʘ ʛʝʥʝʨʘʮʽʷ ʢʦʥʪʝʥʪʫ (Procedural Content Generation, PCG) ï ʮʝ ʪʝʭʥʽʢʘ, 

ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʨʦʟʨʦʙʮʽ ʚʽʜʝʦʽʛʦʨ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʽʛʨʦʚʦʛʦ 

ʢʦʥʪʝʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʽʚ. ʆʜʥʽʻʶ ʟ ʢʦʥʢʨʝʪʥʠʭ ʩʬʝʨ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
PCG, ʻ ʛʝʥʝʨʘʮʽʷ ʽʛʨʦʚʦʛʦ ʨʝʢʚʽʟʠʪʫ ʘʙʦ ʦʙ'ʻʢʪʽʚ, ʪʘʢʠʭ ʷʢ ʨʠʬʠ ʚ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʽʛʨʘʭ. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʤʝʪʦʜʠ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ PCG. ʆʜʥʠʤ ʽʟ 
ʧʦʰʠʨʝʥʠʭ ʧʽʜʭʦʜʽʚ ʻ ʛʝʥʝʨʘʮʽʷ ʚʠʧʘʜʢʦʚʠʭ ʰʘʙʣʦʥʽʚ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ. ʎʝʡ ʤʝʪʦʜ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʰʘʙʣʦʥʽʚ, ʷʢʽ ʤʦʞʥʘ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ, ʥʘʧʨʠʢʣʘʜ ʪʝʢʩʪʫʨ ʘʙʦ ʦʙ'ʻʢʪʽʚ. 

 
ʈʠʩ. 1. ʇʨʦʮʝʜʫʨʥʝ ʦʙôʻʜʥʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʢʘʤʝʥʶ ʪʘ ʩʥʽʛʫ 

ɯʥʰʠʡ ʧʽʜʭʽʜ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʠʩʪʝʤ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʧʨʘʚʠʣʘʭ, ʷʢʽ 
ʚʠʟʥʘʯʘʶʪʴ, ʷʢ ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ ʛʨʠ ʚʟʘʻʤʦʜʽʶʪʴ ʦʜʠʥ ʟ ʦʜʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʘ, 

ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʨʘʚʠʣʘʭ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʣʽʩʫ, ʚʠʟʥʘʯʘʶʯʠ ʧʨʘʚʠʣʘ, 
ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ, ʩʢʝʣʴ ʪʘ ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ ʫ ʣʽʩʽ. 

 
ʈʠʩ. 2. ʇʨʦʮʝʜʫʨʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʥʘ ʧʨʠʢʣʘʜʽ ʨʫʰʽʷ Unreal Engine 5 

ʊʨʝʪʽʡ ʧʽʜʭʽʜ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ. ʎʝʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʽ ʤʘʰʠʥʥʦʛʦ 






























