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ʉɽʂʎɯʗ 1. ʊɽʆʈɽʊʀʏʅɯ ɸʉʇɽʂʊʀ ɺ ɻɸʃʋɿɯ ɯʅʌʆʈʄɸʎɯʁʅʀʍ 

ʊɽʍʅʆʃʆɻɯʁ 

ʋɼʂ 004.04 

ɸʅɸʃɯɿ ʉʆʎɯɸʃʔʅʀʍ ʄɽʈɽɾ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɻʈɸʌʆɺʀʍ ɹɸɿ 

ɼɸʅʀʍ 

ɿʘʭʘʨʯʫʢ ʅ.ɻ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ɻʨʘʬʦʚʽ ʙʘʟʠ ʜʘʥʠʭ ʻ ʩʫʯʘʩʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, 

ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʤʦʚʘ ʡʜʝ ʧʨʦ ʩʢʣʘʜʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ, ʷʢʽ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʚ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ [1]. ʎʽ ʙʘʟʠ ʜʘʥʠʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʝʨʰʠʥʠ ʪʘ ʨʝʙʨʘ, ʜʦʟʚʦʣʷʶʪʴ 

ʤʦʜʝʣʶʚʘʪʠ ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ ʥʘʙʘʛʘʪʦ ʝʬʝʢʪʠʚʥʽʰʝ, ʥʽʞ ʪʨʘʜʠʮʽʡʥʽ ʨʝʣʷʮʽʡʥʽ 

ʙʘʟʠ ʜʘʥʠʭ [2]. ʉʝʨʝʜ ʥʠʭ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʙʨʘʥʦ ʛʨʘʬʦʚʫ ʙʘʟʫ ʜʘʥʠʭ Neo4j, ʷʢʘ 

ʚʽʜʦʤʘ ʩʚʦʻʶ ʛʥʫʯʢʽʩʪʶ ʪʘ ʧʦʪʫʞʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʜʣʷ ʨʦʙʦʪʠ ʟ ʛʨʘʬʦʚʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ, ʱʦ ʨʦʙʠʪʴ ʮʝ ʦʧʪʠʤʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʘʥʘʣʽʟʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ. 

ʋ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʢʦʞʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʙʫʜʴ ʪʦ ʧʽʜʧʠʩʢʘ, 

ʩʧʽʣʴʥʽ ʽʥʪʝʨʝʩʠ, ʘʙʦ ʚʧʦʜʦʙʘʥʥʷ, ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʘ. ʎʝ 

ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʨʦʟʫʤʽʥʥʷ ʜʠʥʘʤʽʢʠ ʩʦʮʽʘʣʴʥʠʭ ʚʟʘʻʤʦʜʽʡ 

ʥʘ ʤʽʢʨʦ- ʪʘ ʤʘʢʨʦʨʽʚʥʷʭ. 

Neo4j, ʦʜʥʘ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʛʨʘʬʦʚʠʭ ʙʘʟ ʜʘʥʠʭ, ʚʠʨʽʟʥʷʻʪʴʩʷ ʩʚʦʻʶ ʟʜʘʪʥʽʩʪʶ 

ʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʛʣʠʙʦʢʠʭ ʚʽʜʥʦʩʠʥ ʤʽʞ ʜʘʥʠʤʠ. ʄʦʚʘ ʟʘʧʠʪʽʚ Cypher, ʱʦ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ Neo4j, ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʬʦʨʤʫʣʶʚʘʪʠ ʩʢʣʘʜʥʽ ʟʘʧʠʪʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʘʥʘʣʽʟʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ [3]. 

ʊʘʙʣʠʮʷ 1 - ʇʦʨʽʚʥʷʥʥʷ ʧʦʧʫʣʷʨʥʠʭ ʛʨʘʬʦʚʠʭ ʙʘʟ ʜʘʥʠʭ 

ʆʩʦʙʣʠʚʽʩʪʴ Neo4j Apache 

TinkerPop 

OrientDB ArangoDB 

ʄʦʜʝʣʴ ɻʨʘʬʦʚʘ ʉʋɹɼ 

ʌʨʝʡʤʚʦʨʢ ʜʣʷ 

ʦʙʯʠʩʣʝʥʴ ʥʘ 

ʛʨʘʬʘʭ 

ʄʫʣʴʪʠ-ʤʦʜʝʣʴ 

(ɻʨʘʬ/ɼʦʢʫʤʝʥ

ʪ) 

ʄʫʣʴʪʠ-ʤʦʜʝʣʴ 

(ɻʨʘʬ/ɼʦʢʫʤʝʥ

ʪ/ʂʣʶʯ-

ɿʥʘʯʝʥʥʷ) 

ʄʦʚʘ ʟʘʧʠʪʽʚ Cypher Gremlin 
SQL-ʧʦʜʽʙʥʘ, 

Gremlin 
AQL 

ʄʘʩʰʪʘʙʦʚʘʥʽ

ʩʪʴ 

ɺʠʩʦʢʘ ʟ 

ʧʽʜʪʨʠʤʢʦʶ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ 

ɿʘʣʝʞʠʪʴ ʚʽʜ 

ʙʘʟʠ ʜʘʥʠʭ, ʥʘ 

ʷʢʽʡ ʙʘʟʫʻʪʴʩʷ 

ɺʠʩʦʢʘ ʟ 

ʨʦʟʧʦʜʽʣʝʥʦʶ 

ʢʦʥʬʽʛʫʨʘʮʽʻʶ 

ɺʠʩʦʢʘ ʟ 

ʢʣʘʩʪʝʨʠʟʘʮʽʻʶ 

ʪʘ 

ʰʘʨʜʫʚʘʥʥʷʤ 

ɺʠʧʘʜʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʉʦʮʽʘʣʴʥʽ 

ʤʝʨʝʞʽ, 

ʩʠʩʪʝʤʠ 

ʨʝʢʦʤʝʥʜʘʮʽʡ, 

ʚʠʷʚʣʝʥʥʷ 

ʰʘʭʨʘʡʩʪʚʘ 

ɸʥʘʣʽʪʠʢʘ 

ʛʨʘʬʽʚ, 

ʦʧʝʨʘʮʽʾ 

ʦʙʭʦʜʫ, 

ʧʽʜʪʨʠʤʢʘ ʤʽʞ 

ʧʣʘʪʬʦʨʤʘʤʠ 

ʄʫʣʴʪʠ-

ʤʦʜʝʣʴʥʽ 

ʜʦʜʘʪʢʠ, 

ʘʥʘʣʽʪʠʢʘ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

ʉʢʣʘʜʥʽ 

ʟʘʧʠʪʠ, 

ʤʫʣʴʪʠ-

ʤʦʜʝʣʴʥʽ 

ʜʦʜʘʪʢʠ 

ɻʥʫʯʢʽʩʪʴ ɺʠʩʦʢʘ ɼʫʞʝ ʚʠʩʦʢʘ ɺʠʩʦʢʘ ɼʫʞʝ ʚʠʩʦʢʘ 

ʇʨʦʜʫʢʪʠʚʥʽʩ

ʪ ɹ
ɼʫʞʝ ʚʠʩʦʢʘ 

ɿʘʣʝʞʠʪʴ ʚʽʜ 

ʙʘʟʠ ʜʘʥʠʭ, ʥʘ 

ʷʢʽʡ ʙʘʟʫʻʪʴʩʷ 

ɺʠʩʦʢʘ ɺʠʩʦʢʘ 



 

 

Python, ʟ ʡʦʛʦ ʰʠʨʦʢʠʤ ʥʘʙʦʨʦʤ ʙʽʙʣʽʦʪʝʢ ʜʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʽ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʪʘʢʠʭ 

ʷʢ Pandas, Matplotlib, ʪʘ Scikit-learn, ʻ ʧʽʜʭʦʜʷʱʦʶ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʘʥʘʣʽʪʠʢʠ 

ʜʘʥʠʭ. ʗʢʱʦ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ ʨʦʙʦʪʫ ʟ ʛʨʘʬʦʚʠʤʠ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʪʦ ʙʽʙʣʽʦʪʝʢʠ, ʪʘʢʽ ʷʢ 

NetworkX ʪʘ graph-tool ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ Python, ʜʦʟʚʦʣʷʶʯʠ ʝʬʝʢʪʠʚʥʦ 

ʦʙʨʦʙʣʷʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʤʝʨʝʞʽ. 

ʊʘʙʣʠʮʷ 2 - ʇʦʨʽʚʥʷʥʥʷ ʙʽʙʣʽʦʪʝʢ NetworkX ʪʘ graph-tool 

ʇʘʨʘʤʝʪʨ NetworkX graph-tool 

ʇʨʦʩʪʦʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 
ʇʽʜʭʦʜʠʪʴ ʜʣʷ ʩʝʨʝʜʥʽʭ ʪʘ 

ʤʝʥʰʠʭ ʤʝʨʝʞ 
ɺʠʩʦʢʘ ʜʣʷ ʚʝʣʠʢʠʭ ʤʝʨʝʞ 

ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ 
ʆʙʤʝʞʝʥʘ ʜʣʷ ʚʝʣʠʢʠʭ 

ʤʝʨʝʞ 
ɺʠʩʦʢʘ 

ɺʽʟʫʘʣʽʟʘʮʽʷ ɹʘʟʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʈʦʟʰʠʨʝʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʉʢʣʘʜʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʇʨʦʩʪʝ ʄʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʠʤ 

ʇʦʻʜʥʘʥʥʷ Python ʪʘ Neo4j ʜʣʷ ʘʥʘʣʽʟʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ 

ʩʢʣʘʜʥʠʡ ʘʥʘʣʽʟ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ, ʚʠʷʚʣʷʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʪʝʥʜʝʥʮʽʾ ʚ ʧʦʚʝʜʽʥʮʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʣʷʪʠ ʝʬʝʢʪʠʚʥʽ ʨʝʢʦʤʝʥʜʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. ɯʥʪʝʛʨʘʮʽʷ Python 

ʟ Neo4j ʯʝʨʝʟ ʙʽʙʣʽʦʪʝʢʠ, ʪʘʢʽ ʷʢ Py2neo, ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʥʫʯʢʽʩʪʴ ʪʘ 

ʧʦʪʫʞʥʽʩʪʴ Python ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʟʙʝʨʝʞʝʥʠʭ ʫ ʛʨʘʬʦʚʠʭ ʙʘʟʘʭ ʜʘʥʠʭ. ʎʝ 

ʧʦʻʜʥʘʥʥʷ ʥʘʜʘʻ ʫʥʽʢʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ ʟʚ'ʷʟʢʽʚ, ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ 

ʩʧʽʣʴʥʦʪ ʪʘ ʨʦʟʨʦʙʢʠ ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʩʢʣʘʜʥʠʭ ʰʘʙʣʦʥʽʚ ʚʟʘʻʤʦʜʽʾ. 

ɺʨʘʭʦʚʫʶʯʠ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʚʽʜʢʨʠʚʘʶʪʴ ʛʨʘʬʦʚʽ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʤʦʚʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python, ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ, ʜʦʩʣʽʜʥʠʢʽʚ ʪʘ ʘʥʘʣʽʪʠʢʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ 

ʪʽʣʴʢʠ ʧʦʢʨʘʱʠʪʠ ʨʦʟʫʤʽʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʚʟʘʻʤʦʜʽʡ, ʘʣʝ ʡ ʨʦʟʨʦʙʣʷʪʠ ʽʥʥʦʚʘʮʽʡʥʽ 

ʨʽʰʝʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʦʙʨʦʙʢʦʶ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ 

ʜʘʥʠʭ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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https://dou.ua/lenta/articles/types-of-databases/.  
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ɼʆʉʃɯɼɾɽʅʅʗ ʇɸʈɸʃɽʃʔʅʀʍ ʉʀʉʊɽʄ ɿ ʄɽʊʆʖ ʆʇʊʀʄɯɿɸʎɯɰ 

ʇʈʆɻʈɸʄ ʊɸ ʄɽʊʆɼʀ ʇɸʈɸʃɽʃɯɿʄʋ ɻʃʀɹʆʂʆɻʆ ʅɸɺʏɸʅʅʗ ɺ KERAS 

ʂʦʥʜʫʩ ʆ. ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ. ʄ. 

ʐʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʩʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʩʪʽʡʥʝ 

ʥʘʨʦʱʫʚʘʥʥʷ ʾʭ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ 

ʨʽʟʥʦʛʦ ʤʘʩʰʪʘʙʫ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʯʥʦʛʦ ʦʙʩʷʛʫ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʧʘʨʘʣʝʣʴʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʬʽʮʠʪʫ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʽʚ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʦʙʯʠʩʣʝʥʴ ʥʘ ʩʴʦʛʦʜʥʽ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʱʦ ʨʝʘʣʽʟʫʻ ʟʘʩʦʙʠ ʧʘʨʘʣʝʣʴʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

[1]. ʆʩʥʦʚʥʘ ʤʝʪʘ ʧʘʨʘʣʝʣʴʥʠʭ ʦʙʯʠʩʣʝʥʴ ï ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ.  

ʇʘʨʘʣʝʣʴʥʽ ʦʙʯʠʩʣʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʩʢʦʨʦʯʫʶʪʴ ʯʘʩ ʨʦʟʨʘʭʫʥʢʽʚ, ʘ ʡ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʽ ʪʨʫʜʦʤʽʩʥʠʭ ʟʘʚʜʘʥʴ [2]. 

ʋ ʨʦʙʦʪʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʽʟʥʠʮʶ ʤʽʞ ʧʦʩʣʽʜʦʚʥʠʤʠ ʪʘ ʧʘʨʘʣʝʣʴʥʠʤʠ 

ʦʙʯʠʩʣʝʥʥʷʤ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʜʦʩʷʛʥʝʥʥʷ ʧʘʨʘʣʝʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ 

ʥʝʡʨʦʥʥʽʡ ʤʝʨʝʞʽ, ʪʦʤʫ ʱʦ ʧʠʪʘʥʥʷ ʧʘʨʘʣʝʣʴʥʠʭ ʦʙʯʠʩʣʝʥʴ ʘʢʪʫʘʣʴʥʝ ʽ ʫ ʩʬʝʨʽ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʤʝʪʦʜʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ(ʐɯ) ʪʘ ʛʣʠʙʦʢʦʛʦ 

ʥʘʚʯʘʥʥʷ (DL) ʟʥʘʯʥʦ ʨʦʟʚʠʥʫʣʠʩʷ. ʂʽʣʴʢʽʩʪʴ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʶ 

ʪʝʭʥʦʣʦʛʽʶ ʟʨʦʩʪʘʻ ʱʦʨʦʢʫ, ʪʦʤʫ ʱʦ DL ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ ʫ 

ʙʘʛʘʪʴʦʭ ʩʬʝʨʘʭ. ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʩʬʝʨʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʽ 

ʜʝʷʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʟʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʨʦʢʽʚ, ʛʣʠʙʦʢʝ ʥʘʚʯʘʥʥʷ ʚʩʝ ʱʝ 

ʚʚʘʞʘʻʪʴʩʷ ʜʫʞʝ ʜʦʨʦʛʦʶ ʬʫʥʢʮʽʻʶ ʐɯ ʷʢ ʫ ʯʘʩʽ, ʪʘʢ ʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʙʯʠʩʣʝʥʴ. 

ʊʠʤ ʥʝ ʤʝʥʰ, ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʽ ʧʽʜʭʦʜʽʚ, ʱʦʙ ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ 

ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʟʨʦʙʠʪʠ ʡʦʛʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʩʧʦʩʦʙʽʚ ʻ 

ʧʘʨʘʣʝʣʽʟʘʮʽʷ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ [3].  

ʉʘʤʝ ʧʠʪʘʥʥʷ ʧʘʨʘʣʝʣʽʟʘʮʽʷ DL ʨʦʟʛʣʷʜʘʣʦʩʴ ʫ ʨʦʙʦʪʽ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʢʦʨʝʥʥʷ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʧʝʨʮʝʧʪʨʦʥʘ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʫʢʦʧʠʩʥʠʭ ʮʠʬʨ, ʷʢʠʡ 

ʨʦʟʚôʷʟʫʻ ʟʘʜʘʯʫ ʢʣʘʩʠʬʽʢʘʮʽʾ. ɼʦʢʣʘʜʥʽʰʝ ʧʠʪʘʥʥʷ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟ Keras ʽ 

Apache Spark ʚʠʩʚʽʪʣʝʥʦ ʚ [4]. 

ʈʦʟʛʣʷʥʝʤʦ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠʩʢʦʨʝʥʥʷ ʥʘʚʯʘʥʥʷ ʧʨʠ ʨʽʟʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘ 

ʪʘʢʠʭ ʧʦʯʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ:  

batch_size = 20  

nb_classes = 10  

epochs = 3 

ɹʫʣʦ ʦʪʨʠʤʘʥʦ ʨʝʟʫʣʴʪʘʪʠ:  

 
ʊʘʙʣʠʮʷ 1. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥ ̫

ɿʘ ʪʘʢʠʭ ʧʦʯʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ: 

batch_size = 16 

nb_classes = 10 

epochs = 4 



 

 

ɹʫʣʦ ʦʪʨʠʤʘʥʦ ʨʝʟʫʣʴʪʘʪʠ: 

 
ʊʘʙʣʠʮʷ 2. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʗʢ ʙʘʯʠʤʦ, ʧʨʠ ʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʨʝʞʠʤʽ ʦʙʯʠʩʣʝʥʴ 

ʦʪʨʠʤʫʻʤʦ ʢʨʘʱʠʡ ʯʘʩ ʥʘʚʯʘʥʥʷ, ʷʢ ʽ ʙʫʣʦ ʧʨʦʛʥʦʟʦʚʘʥʦ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʯʘʩ ʜʣʷ 

ʢʦʞʥʦʛʦ ʚʠʧʘʜʢʫ ʚʠʤʽʨʶʚʘʚʩʷ ʧʦ 10 ʨʘʟʽʚ ʽ ʧʦʪʽʤ ʦʙʠʨʘʣʦʩʷ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ, ʷʢʝ 

ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʚ ʪʘʙʣʠʮʽ, ʪʦʤʫ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʩʪʦʚʽʨʥʠʤʠ. 

ʇʨʠ 4 ʧʨʘʮʽʚʥʠʢʘʭ ʧʨʠʩʢʦʨʝʥʥʷ ʥʘʡʙʽʣʴʰʝ. ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʠ 

ʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʨʝʞʠʤʽ ʦʙʯʠʩʣʝʥʴ ʦʪʨʠʤʫʻʤʦ ʢʨʘʱʠʡ 

ʯʘʩ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʧʨʠ ʥʝʚʝʣʠʢʽʡ ʨʽʟʥʠʮʽ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʥʘ 

ʪʝʩʪʦʚʽʡ ʚʠʙʽʨʮʽ. 
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ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ʇʆʂɸɿʅʀʂɯɺ ʉʂʃɸɼʋ ʈɯʏʂʆɺʆɰ ɺʆɼʀ  

ʉʢʦʨʠʢ ʄ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ. 

ʂʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʤʝʨʝʞʽ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʨʽʦʨʠʪʝʪʽʚ ʚʦʜʦʦʭʦʨʦʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ 

ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ ʫ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ. 

ʉʫʯʘʩʥʽ ʤʝʪʦʜʠʢʠ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʥʝ ʜʦʟʚʦʣʷʶʪʴ 

ʘʜʝʢʚʘʪʥʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʾʭ ʷʢ ʩʝʨʝʜʦʚʠʱʝ ʤʝʰʢʘʥʥʷ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʜʘʪʠ 

ʝʢʦʣʦʛʽʯʥʫ ʦʮʽʥʢʫ). ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʜʝʷʢʽ ʟ ʥʠʭ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʟ ʽʥʰʦʶ ʤʝʪʦʶ, 

ʽʥʰʽ ʤʘʶʪʴ ʨʷʜ ʩʫʪʪʻʚʠʭ ʥʝʜʦʣʽʢʽʚ [1]. 

ʊʦʤʫ ʤʝʪʦʶ ʨʦʙʦʪʠ ʩʪʘʣʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʧʦʰʫʢʽʚ ʝʬʝʢʪʠʚʥʠʭ 

ʤʝʪʦʜʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʚʦʜʠ, ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʮʽʥʢʠ ʧʨʠʜʘʪʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʚʦʜʠ. 

ɼʘʥʠʤʠ ʜʣʷ ʦʙʨʦʙʢʠ ʚʠʩʪʫʧʘʶʪʴ ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʦʜʠ, ʪʘʢʽ ʷʢ ʭʣʦʨ, ʢʠʩʝʥʴ, ʪʘ ʽʥʰʽ. 

ʉʘʤʝ ʮʽ ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʽ ʩʪʘʥʫʪʴ ʦʩʥʦʚʦʶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʞʝʨʝʣʘ, ʩʪʚʦʨʝʥʦʾ ʙʘʟʠ 

ʜʘʥʠʭ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ, ʜʦʩʪʫʧʥʽ 

ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ, ʥʘ ʦʬʽʮʽʡʥʦʤʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʨʝʩʫʨʩʽ ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ. ɸʨʭʽʚ ʮʠʭ ʜʘʥʠʭ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʬʘʢʪʠʯʥʦ ʚʩʽ ʦʬʽʮʽʡʥʽ ʩʪʘʥʮʽʾ 

ʟʘʙʦʨʫ ʨʽʯʢʦʚʠʭ ʚʦʜ ʋʢʨʘʾʥʠ. ʅʘ ʮʠʭ ʩʪʘʥʮʽʷʭ ʽ ʧʨʦʚʦʜʠʪʴʩʷ ʟʙʽʨ ʧʦʢʘʟʽʚ ʚʦʜʠ, 

ʧʨʦʚʦʜʷʪʴʩʷ ʘʥʘʣʽʟʠ ʥʘ ʚʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʚʦʥʠ ʙʫʜʫʪʴ ʟʙʝʨʝʞʝʥʽ. 

ɿʽʙʨʘʚʰʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥʮʽʾ, ʜʝʚôʷʪʴ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʚʦʜʠ, ʦʩʥʦʚʥʽ ʨʽʯʢʦʚʽ ʙʘʩʝʡʥʠ ʪʘ ʾʭ ʧʨʠʪʦʢʠ ʘ ʪʘʢʦʞ ʚʣʘʩʥʝ ʬʘʢʪʠʯʥʽ ʟʯʠʪʘʥʽ ʧʦʢʘʟʥʠʢʠ, 

ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʛʽʧʝʨʢʫʙ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ Data 

Mining. ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʟʘʻʤʦʜʽʾ ʽʟ ʜʘʥʠʤʠ ʧʝʨʝʥʝʩʝʥʠʤʠ ʜʦ ʢʫʙʫ ʽ ʙʫʜʝ ʧʨʦʚʝʜʝʥʘ 

ʦʩʥʦʚʥʘ ʘʥʘʣʽʪʠʯʥʘ ʨʦʙʦʪʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʦʜʠ, ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʝ, ʪʘ ʨʝʛʽʦʥʫ ʟʘʙʨʫʜʥʝʥʥʷ. 

ɼʽʶʯʽ ʤʝʪʦʜʠʢʠ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʦʜ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʥʘʩʪʫʧʥʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʽʥʜʝʢʩʫ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ (ɯɿɺ), ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʽʥʜʝʢʩʫ ʟʘʙʨʫʜʥʝʥʥʷ (ʂɯɿ) ʪʘ ʽʥʰʠʭ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʫʣʦ 

ʨʝʘʣʽʟʦʚʘʥʦ ʦʙʯʠʩʣʝʥʥʷ, ʪʘ ʚʽʜʧʦʚʽʜʥʠʡ ʘʥʘʣʽʟ ʷʢʦʩʪʽ ʚʦʜʠ ʥʘ ʦʩʥʦʚʽ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ 

ʽʥʜʝʢʩʫ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ (ɯɿɺ). 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʦʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʤʝʪʦʜʠ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ ʘʩʦʮʽʘʮʽʾ Data Mining: ʤʝʪʦʜ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʘʣʛʦʨʠʪʤ 1-

Rule, ʤʝʪʦʜ Naive Bayes, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʰʫʢ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ ʪʘ ʚʠʢʦʨʠʩʪʘʥʦ 

ʤʝʪʦʜ ʢʣʘʩʪʝʨʠʟʘʮʽʾ. ɯʟ ʥʘʚʝʜʝʥʠʭ ʚʠʢʦʨʠʩʪʘʥʠʭ ʤʝʪʦʜʽʚ, ʷʢ ʥʘʡʙʽʣʴʰ ʧʦʚʥʽ ʪʘ ʥʘʛʣʷʜʥʽ 

ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʤʝʪʦʜʽʚ ʧʦʰʫʢʫ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ  ʪʘ ʯʘʩʦʚʠʭ 

ʨʷʜʽʚ. ʆʙʠʜʚʘ ʤʝʪʦʜʠ ʙʫʣʠ ʨʝʘʣʽʟʦʚʘʥʽ ʫ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʨʦʙʢʠ Visual Studio. 

ʆʩʥʦʚʥʘ ʽʜʝʷ ʧʦʰʫʢʫ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʧʦʰʫʢ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʝ ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ, ʘ ʤʽʞ 

ʜʝʢʽʣʴʢʦʤʘ ʧʦʜʽʷʤʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ. ʉʪʚʦʨʠʚʰʠ ʥʝʦʙʭʽʜʥʽ ʟʚôʷʟʢʠ ʤʽʞ 

ʘʪʨʠʙʫʪʘʤʠ, ʪʘ ʧʦʢʘʟʥʠʢʦʤ ʟʘʛʘʣʴʥʦʛʦ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʽʥʜʝʢʩʫ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ (ɯɿɺ) 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ Mining Structure ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʘʩʦʮʽʘʪʠʚʥʽ ʟʚôʷʟʢʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ.1. 



 

 

 
ʈʠʩ. 1 ï ʏʘʩʪʠʥʘ ʜʽʘʛʨʘʤʠ ʨʝʟʫʣʴʪʘʪʫ ʧʦʰʫʢʫ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ 

ɯʟ ʥʘʚʝʜʝʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚʞʝ ʤʦʞʥʘ ʨʦʙʠʪʠ ʧʦʯʘʪʢʦʚʽ ʚʠʩʥʦʚʢʠ ʪʘ ʧʨʦʚʦʜʠʪʠ 

ʧʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ. ʅʘʧʨʠʢʣʘʜ, ʽʟ ʜʽʘʛʨʘʤʠ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ, ʱʦ ʜʣʷ ʩʪʘʥʮʽʾ ˉ 4, ʷʢʘ 

ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʤʽʩʪʽ ʂʨʦʧʠʚʥʠʮʴʢʠʡ, ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʧʦʤʽʨʥʦ ʟʘʙʨʫʜʥʝʥʘ ʪʘ ʯʠʩʪʘ 

ʚʦʜʠ, ʟʘ ʧʦʢʘʟʥʠʢʦʤ ɯɿɺ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʥʘ ʩʪʘʥʮʽʾ ʫ ʤʽʩʪʽ ɿʚʝʥʠʛʦʨʦʜʢʘ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ 

ʧʦʢʘʟʥʠʢʠ ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʫʞʝ ʯʠʩʪʽʡ ʚʦʜʽ, ʦʪʞʝ ʫʞʝ ʤʦʞʥʘ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʱʦ, ʥʘ 

ʜʘʥʦʤʫ ʝʪʘʧʽ ʥʘ ʮʠʭ ʩʪʘʥʮʽʷʭ ʢʨʠʪʠʯʥʠʭ ʧʨʦʙʣʝʤ ʥʝ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ. 

ʊʘʢ ʩʘʤʦ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʷʢʽ ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʽʟ ʧʦʢʘʟʥʠʢʽʚ ʙʫʣʠ 

ʟʘʬʽʢʩʦʚʘʥʽ, ʫ ʷʢʠʭ ʯʠʩʣʦʚʠʭ ʜʽʘʧʘʟʦʥʘʭ, ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘʡʙʽʣʴʰʝ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʥʘ ʨʦʙʠʪʠ ʧʦʯʘʪʢʦʚʽ ʚʠʩʥʦʚʢʠ ʚʞʝ ʟʘ ʤʦʞʣʠʚʠʤ 

ʫʧʨʘʚʣʽʥʩʴʢʠʤ ʨʽʰʝʥʥʷʤ. ɼʦ ʧʨʠʢʣʘʜʫ, ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʜʣʷ ʧʦʢʘʟʥʠʢʘ ʥʽʪʨʠʪ-ʽʦʥʽʚ 

(NO2) ʤʝʥʰʝ 0.4 ʙʫʣʦ ʭʘʨʘʢʪʝʨʥʦ ʟʘʬʽʢʩʦʚʘʥʦ ʥʠʟʴʢʠʡ ʧʦʢʘʟʥʠʢ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ, 

ʦʪʞʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʠ ʧʽʜʪʨʠʤʮʽ ʪʘʢʦʛʦ ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ, ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ 

ʙʨʫʜʥʦʾ ʚʦʜʠ, ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʢʨʠʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʪʘʢʽ ʷʢ ʭʣʦʨ, ʷʢʠʡ ʧʝʨʝʚʠʱʫʚʘʚ 

ʧʦʢʘʟʘʥʥʷ ʫ 178. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ, ʜʣʷ ʧʦʚôʷʟʘʥʠʭ ʩʪʘʥʮʽʡ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʤʦʞʣʠʚʘ ʥʘʷʚʥʽʩʪʴ ʩʪʦʨʦʥʥʴʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʽ ʚʞʝ ʥʘ ʮʠʭ ʩʪʘʥʮʽʷʭ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʧʦʰʫʢ ʮʠʭ ʩʪʦʨʦʥʥʽʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʧʦʰʫʢʘʤ ʤʝʪʦʜʽʚ ʝʬʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʷʢʦʩʪʽ ʚʦʜʠ 

ʜʦʟʚʦʣʠʪʴ ʩʧʨʦʩʪʠʪʠ ʚʠʷʚʣʝʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ 

ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʪʘ ʟʙʽʣʴʰʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʧʦʰʫʢʫ ʪʘ ʫʩʫʥʝʥʥʷ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. uhmj.odeku.edu.ua [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] çʂʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜ ʟʘ 

ʨʽʟʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʪʘ ʰʣʷʭʠ ʾʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷè ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
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ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ɽʂʆʃʆɻɯʏʅʀʍ 

ʇʆʂɸɿʅʀʂɯɺ ʇʆɺɯʊʈʗ 

ʄʦʩʢʘʣʝʥʢʦ ɼ. ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

ʄʝʪʘ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʫ ʧʨʦʮʝʩʽ ʤʦʥʽʪʦʨʠʥʛʫ, ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ 

ʋʢʨʘʾʥʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 

ʨʝʘʢʮʽʾ ʥʘ ʝʢʦʣʦʛʽʯʥʽ ʟʘʛʨʦʟʠ. 

ʆʙôʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʪʘ 

ʡʦʛʦ ʧʦʢʘʟʥʠʢʠ ʚ ʋʢʨʘʾʥʽ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʨʘʤʝʪʨʽʚ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʋʢʨʘʾʥʘ ʜʘʚʥʦ ʤʘʻ ʧʨʦʙʣʝʤʠ ʟ ʷʢʽʩʪʶ ʧʦʚʽʪʨʷ. ɻʦʣʦʚʥʠʤ 

ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʚʠʢʠʜʠ ʟ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ï ʚʦʥʠ ʩʪʘʥʦʚʣʷʪʴ 65% ʚʽʜ 

ʫʩʽʭ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʧʦʚʽʪʨʷ. ɺʪʽʤ, ʜʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʤʽʩʪʘ 

ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ. ʇʨʦʤʠʩʣʦʚʽʩʪʴ ʩʧʨʠʯʠʥʷʻ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʽʪʨʷ ʫ ʪʘʢʠʭ ʤʽʩʪʘʭ ʷʢ ʄʘʨʽʫʧʦʣʴ, ʂʨʠʚʠʡ ʈʽʛ, ɿʘʧʦʨʽʞʞʷ ʘʙʦ ɼʥʽʧʨʦ, ʪʦʜʽ ʷʢ ʫ ʂʠʻʚʽ 

ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʻ ʘʚʪʦʪʨʘʥʩʧʦʨʪ. ɺʝʜʝʥʥʷ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʢʨʘʾʥʠ ʪʘʢʦʞ ʩʝʨʡʦʟʥʦ ʧʦʛʽʨʰʫʻ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ. ʅʘʩʣʽʜʢʠ ʚʽʜ ʮʴʦʛʦ ʤʦʞʫʪʴ ʤʘʪʠ 

ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʰʝ ʟʜʦʨʦʚôʷ.[1]  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʛʦʩʪʨʦʾ ʧʨʦʙʣʝʤʠ ʧʦʪʨʽʙʝʥ ʝʬʝʢʪʠʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʙʠʨʘʪʠ ʘʢʪʫʘʣʴʥʽ ʜʘʥʽ ʧʨʦ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʘʥʘʣʽʟʫʚʘʪʠ ʩʠʪʫʘʮʽʶ ʪʘ ʚʯʘʩʥʦ ʚʞʠʚʘʪʠ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʚ ʋʢʨʘʾʥʽ ʟʘʟʥʘʻ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʽ 

ʧʦʪʨʝʙʫʻ ʧʦʢʨʘʱʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦʾ ʪʘ ʤʝʪʦʜʠʯʥʦʾ ʙʘʟʠ. ɺ 2019 ʨʦʮʽ ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ 

ʟʘʪʚʝʨʜʞʝʥʦ ʥʦʨʤʘʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ ʚ ʩʬʝʨʽ ʤʦʥʽʪʦʨʠʥʛʫ ʝʢʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ï 

çʇʦʨʷʜʦʢ ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷè 

(ʟʘʪʚʝʨʜʞʝʥʦ ʇʦʩʪʘʥʦʚʦʶ ʂʄʋ ˉ828 ʚʽʜ 14.08.2019).[2] ʇʨʠʡʥʷʪʪʷ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʫ 

ʚʽʜʧʦʚʽʜʘʻ ʜʠʨʝʢʪʠʚʘʤ ʽ ʩʪʘʥʜʘʨʪʘʤ ɭʉ ʚ ʛʘʣʫʟʽ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ. 

ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʦʥʦʚʣʝʥʫ ʥʦʨʤʘʪʠʚʥʫ ʙʘʟʫ, ʥʘ ʧʨʘʢʪʠʮʽ ʋʢʨʘʾʥʘ ʚʩʝ ʱʝ 

ʩʪʠʢʘʻʪʴʩʷ ʟ ʨʷʜʦʤ ʧʨʦʙʣʝʤ ʚ ʛʘʣʫʟʽ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ, 

ʟʦʢʨʝʤʘ, ʥʝʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʮʽʡ ʤʦʥʽʪʦʨʠʥʛʫ, ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʛʨʦʤʘʜʩʴʢʦʩʪʽ 

ʜʦ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ, ʘ ʪʘʢʦʞ ʧʨʦʙʣʝʤʠ ʟ ʘʥʘʣʽʟʦʤ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ ʦʪʨʠʤʘʥʠʭ 

ʜʘʥʠʭ. ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʻ ʘʢʪʫʘʣʴʥʦʶ ʽ ʧʨʠʩʚʷʯʝʥʘ ʚʘʞʣʠʚʽʡ ʟʘʜʘʯʽ ʟʽ ʩʪʚʦʨʝʥʥʷ 

ʤʝʨʝʞʽ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ.[3] 

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. 

ɿʙʽʨ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʢʨʠʪʦʛʦ API SaveEcoBot, ʷʢʠʡ ʥʘʜʘʻ ʘʢʪʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ 

ʧʦʩʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʪʠ ʚʣʘʩʥʽ 

ʩʪʘʥʮʽʾ ʥʘ ʙʘʟʽ ʧʨʦʪʦʢʦʣʫ MQTT. ʎʽ ʩʪʘʥʮʽʾ ʟʙʠʨʘʶʪʴ ʧʦʢʘʟʥʠʢʠ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʪʘ ʧʝʨʝʜʘʶʪʴ ʜʘʥʽ ʯʝʨʝʟ MQTT-ʙʨʦʢʝʨ ʥʘ ʩʝʨʚʝʨ ʩʠʩʪʝʤʠ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʇʦʻʜʥʘʥʥʷ ʧʫʙʣʽʯʥʠʭ API ʪʘ ʚʣʘʩʥʦʾ ʤʝʨʝʞʽ ʩʝʥʩʦʨʽʚ 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʦʪʫ ʪʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʫ 

ʜʦʚʢʽʣʣʷ. 

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. 

ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʙʘʟʫ ʜʘʥʠʭ 

PostgreSQL. ʉʝʨʚʝʨ, ʱʦ ʟʙʠʨʘʻ ʜʘʥʽ ʪʘ ʚʩʷ ʙʽʟʥʝʩ-ʣʦʛʽʢʘ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ php. ʌʨʦʥʪʝʥʜ ʯʘʩʪʠʥʘ ʨʦʟʨʦʙʣʷʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʨʝʡʤʚʦʨʢʘ 

ReactJS. 

ɸʨʭʽʪʝʢʪʫʨʫ ʧʨʦʛʨʘʤʠ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ ʨʦʟʛʦʨʪʘʥʥʷ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ 1. 

 
ʈʠʩ 1. ɼʽʘʛʨʘʤʘ ʨʦʟʛʦʨʪʘʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ 

ɺʠʩʥʦʚʢʠ. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʘʢʪʫʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦ ʟʤʽʥʠ ʷʢʦʩʪʽ 

ʧʦʚʽʪʨʷ ʚ ʨʝʞʠʤʽ, ʥʘʙʣʠʞʝʥʦʤʫ ʜʦ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ 

ʟʘʩʪʦʩʫʚʘʥʥʶ ʪʝʭʥʦʣʦʛʽʡ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣ ʪʘ ʤʝʨʝʞʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʪʘʥʮʽʡ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʜʝʨʞʘʚʘ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʨʠʛʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʫ ʧʦʣʽʪʠʢe, ʚʚʦʜʠʪʠ ʞʦʨʩʪʢʽʰʽ ʚʠʤʦʛʠ ʜʦ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ 

ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʫʜʦʩʢʦʥʘʣʶʚʘʪʠʩʴ ʝʢʦʥʦʤʽʯʥʽ ʩʪʠʤʫʣʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʥʦʨʤ. 

ʋ ʧʝʨʩʧʝʢʪʠʚʽ ʬʫʥʢʮʽʦʥʘʣ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ ʨʦʟʰʠʨʝʥʠʡ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ 

ʧʽʜʩʠʩʪʝʤʠ ʧʦʛʣʠʙʣʝʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʡ OLAP ʪʘ Data Mining. ʎʝ 

ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʣʷʪʠ ʧʨʠʭʦʚʘʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʽ ʥʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʬʦʨʤʫʚʘʪʠ ʙʽʣʴʰ ʪʦʯʥʽ 

ʧʨʦʛʥʦʟʠ ʪʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʢʣʶʯʦʚʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ (KPI) ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ ʽʟ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʗʢ ʚʽʡʥʘ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʧʦʚʽʪʨʷ? [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: https://kunsht.com.ua/articles/zapaxlo-smalenim-yak-vijna-vplivaye-na-stan-

povitrya-v-ukraini 

2. ʇʦʩʪʘʥʦʚʘ ʂʄʋ ˉ827 ʚʽʜ 14.08.2019: https://zakon.rada.gov.ua/laws/show/827-

2019-%D0%BF 

3. ʄʦʥʽʪʦʨʠʥʛ ʜʦʚʢʽʣʣʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://de.khnu.km.ua/labrun.aspx?a=257&b=2&c=65.  

https://kunsht.com.ua/articles/zapaxlo-smalenim-yak-vijna-vplivaye-na-stan-povitrya-v-ukraini
https://kunsht.com.ua/articles/zapaxlo-smalenim-yak-vijna-vplivaye-na-stan-povitrya-v-ukraini
https://zakon.rada.gov.ua/laws/show/827-2019-%D0%BF
https://zakon.rada.gov.ua/laws/show/827-2019-%D0%BF
https://de.khnu.km.ua/labrun.aspx?a=257&b=2&c=65


 

 

ʉʀʉʊɽʄɸ ʇɯɼʊʈʀʄʂʀ ɯ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ɼʃʗ ʂɽʈɯɺʅʀʎʊɺɸ 

ʇʃɸʊʌʆʈʄʀ ɿ ʇʈʆɼɸɾʋ ʂɸɺʀ 

ʄʘʤʦʥʪʦʚʘ ɼ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ʂʘʚʘ ʻ ʦʜʥʠʤ ʟ ʧʦʧʫʣʷʨʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʮʽʣʦʤʫ ʩʚʽʪʽ. ɸʥʘʣʽʟ ʨʠʥʢʫ ʪʘ ʨʦʟʨʦʙʢʘ 

ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʚ ʮʽʡ ʛʘʣʫʟʽ 

ʟʘʣʠʰʘʪʠʩʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʪʘ ʟʘʜʦʚʦʣʴʥʷʪʠ ʟʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ. ɸʣʝ ʧʨʦʜʘʞ 

ʢʘʚʠ ʤʦʞʝ ʤʘʪʠ ʩʚʦʾ ʫʥʽʢʘʣʴʥʽ ʚʠʢʣʠʢʠ ʚ ʙʽʟʥʝʩʽ, ʪʘʢʽ ʷʢ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ, ʷʢʽʩʪʴ 

ʧʨʦʜʫʢʪʫ ʪʘ ʨʦʙʦʪʘ ʟ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ. ʉʇʇʈ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʽ 

ʨʽʰʝʥʥʷ ʜʣʷ ʮʠʭ ʟʘʚʜʘʥʴ. ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʢʝʨʽʚʥʠʮʪʚʘ 

ʧʣʘʪʬʦʨʤʠ ʟ ʧʨʦʜʘʞʫ ʢʘʚʠ ʤʦʞʝ ʥʘʜʘʪʠ ʧʨʘʢʪʠʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ 

ʟʘʡʤʘʶʪʴʩʷ ʧʨʦʜʘʞʝʤ ʢʘʚʠ, ʜʦʧʦʤʘʛʘʶʯʠ ʾʤ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʧʨʠʙʫʪʢʦʚʽʩʪʴ 

ʙʽʟʥʝʩʫ. 

ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʢʝʨʽʚʥʠʮʪʚʘ ʧʣʘʪʬʦʨʤʦʶ ʟ 

ʧʨʦʜʘʞʫ ʢʘʚʠ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ Data Mining[1] ʜʣʷ ʟʙʦʨʫ, ʘʥʘʣʽʟʫ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʦʪʨʠʤʘʪʠ ʽʥʩʘʡʪʠ ʱʦʜʦ ʩʧʦʞʠʚʯʠʭ 

ʚʧʦʜʦʙʘʥʴ, ʪʨʝʥʜʽʚ ʨʠʥʢʫ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʩʪʨʘʪʝʛʽʡ ʧʨʦʜʘʞʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ Data 

Mining ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʨʽʟʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʤʽʥʠ ʫ 

ʧʦʧʠʪʽ ʥʘ ʢʘʚʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʙʫʜʝ ʨʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʧʠʪʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʛʘʣʫʟʽ 

ʧʨʦʜʘʞʫ ʢʘʚʠ. 

ʇʽʜʭʦʜʠ Data Mining ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʶʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʟʘʧʘʩʘʤʠ, ʚʠʟʥʘʯʝʥʥʷ ʮʽʥ ʪʘ ʚʠʙʦʨʫ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, ʱʦ ʻ ʚʘʞʣʠʚʠʤʠ ʘʩʧʝʢʪʘʤʠ ʚ ʩʬʝʨʽ 

ʧʨʦʜʘʞʫ ʢʘʚʠ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʩʪʘʻ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʤʘʢʩʠʤʽʟʘʮʽʶ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʢʣʽʻʥʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ Data Mining ʚ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʧʣʘʪʬʦʨʤʠ ʟ ʧʨʦʜʘʞʫ ʢʘʚʠ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʟʘʣʠʰʘʪʠʩʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʪʘ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʠ ʙʽʟʥʝʩʦʤ 

ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʠʭ ʟʤʽʥ ʥʘ ʨʠʥʢʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʢʝʨʽʚʥʠʮʪʚʘ 

ʧʣʘʪʬʦʨʤʦʶ ʟ ʧʨʦʜʘʞʫ ʢʘʚʠ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʠ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ 

ʩʧʨʠʷʪʠ ʫʩʧʽʰʥʦʤʫ ʨʦʟʚʠʪʢʫ ʙʽʟʥʝʩʫ.  ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʩʪʘʥʫʪʴ ʦʩʥʦʚʦʶ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ ʧʣʘʪʬʦʨʤʠ ʚ ʫʤʦʚʘʭ 

ʩʫʯʘʩʥʦʛʦ ʨʠʥʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʅʘ ʦʩʥʦʚʽ ʚʩʴʦʛʦ ʚʠʱʝ ʩʢʘʟʘʥʦ, ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʩʭʦʚʠʱʘ 

ʜʘʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ. ʋ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʢʘʚʠ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʜʘʥʠʭ ʧʨʦ ʢʣʽʻʥʪʽʚ, ʧʨʦʜʫʢʪʠ, ʪʝʥʜʝʥʮʽʾ ʩʧʦʞʠʚʘʥʥʷ ʪʦʱʦ. ʉʭʦʚʠʱʝ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ 

ʟʙʝʨʽʛʘʪʠ ʮʽ ʜʘʥʽ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ʪʘ ʝʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʷʪʠ ʾʭ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʘʥʘʣʽʟʫ.  

1. ʉʭʦʚʠʱʝ ʜʘʥʠʭ. ɹʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ Microsoft SQL Server Management Studio 

2017[2]. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʩʭʦʚʠʱʘ ʜʘʥʠʭ SellingCoffee, ʷʢʝ ʤʽʩʪʠʪʴ 5 

ʪʘʙʣʠʮʴ-ʚʠʤʽʨʽʚ ʪʘ 1 ʪʘʙʣʠʮʶ-ʬʘʢʪʽʚ. ʊʘʙʣʠʮʷ-ʚʠʤʽʨ çDateDimè - ʮʝ ʯʘʩʦʚʠʡ ʚʠʤʽʨ, 

ʷʢʠʡ ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ ʜʘʪʫ. ʊʘʙʣʠʮʷ-ʚʠʤʽʨ çRegionDimè - ʮʝ ʚʠʤʽʨ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʜʘʥʽ 

ʧʨʦ ʨʝʛʽʦʥ, ʜʝ ʙʫʣʘ ʚʠʨʦʱʝʥʘ ʽ ʟʽʙʨʘʥʘ ʢʘʚʘ. ʊʘʙʣʠʮʷ-ʚʠʤʽʨ çSupplierDimè - ʮʝ ʚʠʤʽʨ, 

ʷʢʠʡ ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʢʘʚʠ. ʊʘʙʣʠʮʷ-ʚʠʤʽʨ çProductCategoryDimè - ʮʝ 

ʚʠʤʽʨ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ ʩʦʨʪ, ʦʙʩʤʘʞʢʫ, ʬʦʨʤʫ ʪʘ ʪʠʧ ʧʘʢʫʚʘʥʥʷ ʢʘʚʠ. ʊʘʙʣʠʮʷ-

ʚʠʤʽʨ çProductCategoryDimè ʧʦʚôʷʟʘʥʠʡ ʟ ʪʘʙʣʠʮʝʶ-ʚʠʤʽʨʦʤ çProductDimè ʟʦʚʥʽʰʥʽʤ 

ʢʣʶʯʝʤ çIdProductCategoryè ʽ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʘʚʫ: ʥʘʟʚʫ, 

ʜʝʩʢʨʠʧʪʦʨʠ, ʮʽʥʫ ʪʘ ʚʘʛʫ. ɯ ʥʘʨʝʰʪʽ ʪʘʙʣʠʮʷ-ʬʘʢʪʽʚ çSoldProductFactè ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ 



 

 

ʢʣʶʯʽ ʽʥʰʠʭ ʪʘʙʣʠʮʴ-ʚʠʤʽʨʽʚ, ʽ ʤʘʻ ʜʚʘ ʚʠʤʽʨʶʚʘʥʥʷ ï ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʥʦʾ 

ʧʨʦʜʫʢʮʽʾ(number_of_units) ʽ ʾʭ ʩʫʤʫ(suma). 

 
ʈʠʩ.1 ʉʪʨʫʢʪʫʨʘ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ 

2. ʇʨʠʢʣʘʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɹʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ Microsoft Visual Studio ʟ 

ʨʦʟʰʠʨʝʥʥʷʤ Mining Structure[3]. 

ʅʘ ʨʠʩʫʥʢʫ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʪʦʜ ʅʘʾʚʥʦʛʦ ɹʘʻʩʘ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ Data 

Mining ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʡʤʦʚʽʨʥʦʩʪʝʡ. 

ɹʫʣʦ ʦʙʨʘʥʦ ʮʝʡ ʤʝʪʦʜ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʜʞʝ ʚʽʥ ʧʨʦʩʪʠʡ ʫ ʨʝʘʣʽʟʘʮʽʾ, ʝʬʝʢʪʠʚʥʠʡ ʜʣʷ 

ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ ʪʘ ʟʜʘʪʥʠʡ ʜʦ ʨʦʙʦʪʠ ʟ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ ʜʘʥʠʤʠ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʝʡ ʤʝʪʦʜ, ʪʨʝʙʘ ʙʫʣʦ ʜʽʟʥʘʪʠʩʷ, ʢʘʚʘ ʷʢʦʛʦ ʨʝʛʽʦʥʫ ʙʫʜʝ 

ʧʨʦʜʘʚʘʪʠʩʷ ʥʘʡʙʽʣʴʰʝ, ʽ ʷʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʞʫ ʚʠʭʦʜʷʯʽ ʟ ʮʴʦʛʦ. ʋ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʙʫʣʦ 

8 ʨʝʛʽʦʥʽʚ ï ɹʨʘʟʠʣʽʷ, ɻʦʥʜʫʨʘʩ, ɻʚʘʪʝʤʘʣʘ, ɽʬʽʦʧʽʷ, ʂʦʣʫʤʙʽʷ, ʗʤʘʡʢʘ, ʊʘʥʟʘʥʽʷ, 

ʉʘʣʴʚʘʜʦʨ. ɼʽʟʥʘʚʰʠʩʴ ʮʝ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʢʘʚʘ ʟ ɻʚʘʪʝʤʘʣʠ, ɽʬʽʦʧʽʾ ʽ ʂʦʣʫʙʽʾ ʟ 

ʚʽʨʦʛʽʜʥʽʩʪʶ ï 100% ʙʫʜʝ ʧʨʦʜʘʚʘʪʠʩʷ ʥʘʡʙʽʣʴʰʝ. ʊʦʚʘʨʫ ʙʫʜʝ ʧʨʦʜʘʚʘʪʠʩʷ ʚʽʜ 10 ï 15 

ʦʜʠʥʠʮʴ. 

 
ʈʠʩ.2 ʄʝʪʦʜ ʅʘʾʚʥʦʛʦ ɹʘʻʩʘ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. futurenow.com.ua [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çʑʆ ʊɸʂɽ DATA MINING (ɸʅɸʃɯɿ 

ɼɸʅʀʍ)?è - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://futurenow.com.ua/shho-take-data-mining-analiz-

danyh/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 04.04.2024)  

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-2017  (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 05.04.2024) 

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

https://visualstudio.microsoft.com/ru/downloads/(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 10.04.2024) 

  

https://futurenow.com.ua/shho-take-data-mining-analiz-danyh/
https://futurenow.com.ua/shho-take-data-mining-analiz-danyh/
https://learn.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms?view=sql-server-2017
https://learn.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms?view=sql-server-2017
https://visualstudio.microsoft.com/ru/downloads/


 

 

ʋɼʂ 004.42 

ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʉʀʉʊɽʄɸ ʆʇʊʀʄɯɿɸʎɯɰ ɯɻʈʆɺʆɻʆ ʇʈʆʎɽʉʋ ʅɸ 

ʇʃɸʊʌʆʈʄɯ UNITY  

ʇʨʝʚʦʨ ʄ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ.  

ʈʦʟʨʦʙʢʘ ʽʛʦʨ ï ʮʝ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʡ ʪʘ ʙʘʛʘʪʦʛʨʘʥʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʚʠʤʘʛʘʻ 

ʨʝʪʝʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʩʫʨʩʽʚ ʪʘ ʨʦʟʫʤʽʥʥʷ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. ʆʜʥʠʤ ʽʟ 

ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʙʫʜʴ-ʷʢʦʾ ʫʩʧʽʰʥʦʾ ʛʨʠ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʽʛʨʦʚʦʛʦ 

ʧʨʦʮʝʩʫ, ʷʢʠʡ ʟʘʭʦʧʠʪʴ ʪʘ ʫʪʨʠʤʘʻ ʫʚʘʛʫ ʛʨʘʚʮʽʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʢʘʪʝʛʦʨʽʡ. ʋ 

ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʦʧʪʠʤʽʟʘʮʽʾ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ 

ʘʢʪʫʘʣʴʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʘʜʘʧʪʫʚʘʪʠ ʽʛʨʦʚʠʡ ʜʦʩʚʽʜ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ï ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʦʧʪʠʤʽʟʘʮʽʾ ʽʛʨʦʚʦʛʦ 

ʧʨʦʮʝʩʫ ʪʘ ʾʾ ʤʽʩʮʝ ʚ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʫ ʨʦʟʚʠʪʢʫ ʛʨʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ 

ʨʦʟʨʦʙʢʠ ʤʦʙʽʣʴʥʦʾ ʛʨʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʽʡ ʨʽʟʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʨʽʰʝʥʴ ʜʣʷ 

ʩʠʩʪʝʤʠ ʦʧʪʠʤʽʟʘʮʽʾ. 

ɺʩʽʤ ʚʽʜʦʤʦ, ʱʦ ʨʦʟʨʦʙʢʘ ʛʨʠ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ: Pre-

Production, Production, Post-Production [1]. ʂʦʞʝʥ ʽʟ ʮʠʭ ʝʪʘʧʽʚ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʚʩʽ ʚʘʞʣʠʚʽ 

ʩʢʣʘʜʦʚʽ ʫʩʧʽʰʥʦʾ ʨʦʟʨʦʙʢʠ ʛʨʠ. 

 
ʈʠʩ. 1 ï ʂʘʨʪʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʦʟʚʠʪʢʫ ʛʨʠ 

ʅʘ ʝʪʘʧʽ Pre-Production, ʢʦʣʠ ʧʨʦʻʢʪ ʣʠʰʝ ʙʫʜʫʻʪʴʩʷ - ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʢʘʜʨʦʚʢʘ, 

ʘʥʘʣʽʟ ʚʠʤʦʛ, ʧʣʘʥʫʚʘʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʛʨʠ. ɺʘʞʣʠʚʦ ʚʞʝ ʪʫʪ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʩʠʩʪʝʤʠ 

ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʤʦʞʣʠʚʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʮʴʦʛʦ. ʃʠʰʝ ʥʘʮʽʣʝʥʥʷ ʥʘ ʢʦʥʢʨʝʪʥʽ 

ʮʽʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʫʩʧʽʰʥʦ ʨʝʘʣʽʟʦʚʘʥʽ ʚ ʧʦʜʘʣʴʰʠʭ ʝʪʘʧʘʭ. ʊʘʢʦʞ ʧʨʦʮʝʩ ʦʧʪʠʤʽʟʘʮʽʾ 

ʥʘʷʚʥʠʡ ʽ ʚ ʜʚʦʭ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʘʭ: ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ, ʧʦʧʝʨʝʜʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ, 

ʪʝʩʪʫʚʘʥʥʷ, ʧʦʢʨʘʱʝʥʥʷ. ʎʽ ʧʨʦʮʝʩʠ ʧʨʷʤʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʛʨʦʚʠʡ ʜʦʩʚʽʜ ʢʦʞʥʦʾ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʣʶʜʠʥʠ. 

ʉʫʯʘʩʥʠʡ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʧʦʢʘʟʘʚ, ʱʦ ʤʦʞʥʘ 

ʧʦʢʨʘʱʠʪʠ ʥʘʚʽʪʴ ʟʜʘʚʘʣʦʩʴ ʽʜʝʘʣʴʥʽ ʨʽʰʝʥʥʷ, ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʘʜʘʧʪʠʚʥʦʛʦ ʽʛʨʦʚʦʛʦ ʜʠʟʘʡʥʫ. ɼʦʢʠ ʪʘʢʽ ʨʽʰʝʥʥʷ ʱʝ ʥʝ 

ʟʥʘʡʰʣʠ ʤʘʩʦʚʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ï ʚʦʥʠ ʤʘʶʪʴ ʥʘʜʟʚʠʯʘʡʥʠʡ ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʪʘ 

ʢʦʤʝʨʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʊʦʤʫ ʩʘʤʝ ʩʴʦʛʦʜʥʽ ʪʝʤʘ ʪʝʩʪʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʘʢʪʫʘʣʴʥʘ ʷʢ ʥʽʢʦʣʠ. 

ʑʝ ʦʜʥʽʻʶ ʥʘʜʟʚʠʯʘʡʥʦʶ ʧʝʨʝʚʘʛʦʶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʧʪʠʤʽʟʘʮʽʾ ʻ 

ʧʨʷʤʠʡ ʾʾ ʚʧʣʠʚ ʥʘ ʛʝʡʤʧʣʝʡ ʛʨʠ: ʩʠʩʪʝʤʘ ʤʦʞʝ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʨʽʚʥʷ ʥʘʚʠʯʦʢ ʛʨʘʚʮʷ, 

ʟʤʽʥʶʶʯʠ ʩʢʣʘʜʥʽʩʪʴ ʘʙʦ ʩʪʨʘʪʝʛʽʶ. ʎʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʽʜ ʢʦʞʥʫ ʽʜʝʶ 

ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ. 

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʧʪʠʤʽʟʘʮʽʾ: 

Å ɿʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʨʦʟʨʦʙʢʫ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ. ɺ ʤʘʡʙʫʪʥʴʦʤʫ ʚʞʝ ʛʦʪʦʚʽ 
ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʨʽʰʝʥʥʷ ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʣʠʰʝ ʥʘʣʘʰʪʫʚʘʪʠ ʧʽʜ ʚʠʟʥʘʯʝʥʽ ʮʽʣʽ ʪʘ 



 

 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʻʢʪʫ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʦʩʝʨʝʜʠʪʠ ʫʚʘʛʫ ʥʘ ʽʥʰʠʭ ʚʘʞʣʠʚʠʭ ʝʪʘʧʘʭ 

ʨʦʟʨʦʙʢʠ.  

Å ɿʤʝʥʰʝʥʥʷ ʧʦʤʠʣʦʢ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʤʘʰʠʥʥʦʛʦ 
ʥʘʚʯʘʥʥʷ ʦʙʣʠʰʝʥʘ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ ʪʘ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʥʘʜʟʚʠʯʘʡʥʫ ʢʽʣʴʢʽʩʪʴ 

ʚʘʨʽʘʮʽʡ ʧʦʜʽʡ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ.  

Å ʇʽʜʚʠʱʝʥʥʷ ʝʤʦʮʽʡʥʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʪʘ ʽʛʨʦʚʦʛʦ ʜʦʩʚʽʜʫ ʛʨʘʚʮʽʚ. ʊʦʯʥʝ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʜʽʡ ʛʨʘʚʮʷ ʪʘ ʝʬʝʢʪʠʚʥʘ ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʜʦʟʚʦʣʷʶʪʴ ʛʨʘʚʮʷʤ ʚʽʜʯʫʪʠ ʥʦʚʠʡ ʽʥʥʦʚʘʮʽʡʥʠʡ ʜʦʩʚʽʜ ʽʛʨʦʚʦʛʦ 

ʧʨʦʮʝʩʫ [2].   

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʧʪʠʤʽʟʘʮʽʾ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʷʢ ʨʝʟʫʣʴʪʘʪ - ʧʦʟʠʪʠʚʥʽ 

ʥʘʩʣʽʜʢʠ. ɸ ʦʩʢʽʣʴʢʠ ʮʝ ʪʝʭʥʦʣʦʛʽʯʥʦ ʥʦʚʝ ʨʽʰʝʥʥʷ, ʚʦʥʦ ʤʘʻ ʥʘʜʟʚʠʯʘʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚ 

ʩʬʝʨʽ ʨʦʟʨʦʙʢʠ ʽʛʦʨ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʞʫʪʴ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʽʛʨʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʘʣʫʯʝʥʽʩʪʴ ʛʨʘʚʮʽʚ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʢʦʤʝʨʮʽʡʥʠʡ ʫʩʧʽʭ ʨʦʟʨʦʙʥʠʢʽʚ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. GameTesting: Types&HowtoTestMobile/DesktopApps [ɽʣʝʢʪʨʦʥʥʠʡ  ʨʝʩʫʨʩ]: 

https://www.guru99.com/game-testing-mobile-desktop-apps.html  

2. ʈʦʣʴ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: https://cargofy.ua/uk/blog/rol-shtuchnogo-intelektu-tamashinnogo-

navchannya-v-optimizaciji-logistichnih-procesiv   
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ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ɼɯʁ ʂʆʈʀʉʊʋɺɸʏɯɺ ʋ ɺɽɹ-ʇʈʆʉʊʆʈɯ 

ʈʫʱʝʥʢʦ ʄ.ɸ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɿʨʦʩʪʘʶʯʘ ʩʢʣʘʜʥʽʩʪʴ ʚʝʙ ʟʘʩʪʦʩʫʥʢʽʚ ʪʘ ʢʽʣʴʢʽʩʪʽ ʪʨʘʬʽʢʫ ʥʘ 

ʚʝʙ ʨʝʩʫʨʩʘʭ ʩʪʚʦʨʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʨʽʰʝʥʥʷʭ ʜʣʷ ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʾʭ ʧʦʚʝʜʽʥʢʠ ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫ ʨʠʥʢʫ ʦʩʦʙʣʠʚʦ ʥʘʨʘʟʽ ʢʦʣʠ ʫ ʙʫʜʴ-ʷʢʽʡ 

ʩʬʝʨʽ ʟʥʘʡʜʝʪʴʩʷ ʟʨʫʯʥʝ ʚʝʙ ʨʽʰʝʥʥʷ ʜʣʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʦʩʦʙʣʠʚʦ ʩʠʣʴʥʦ 

ʮʝ ʚʽʜʯʫʚʘʻʪʴʩʷ ʫ ʩʬʝʨʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʷʢʽ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ ʘ ʪʘʢʦʞ 

ʽʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥʠ. 

ʏʝʨʝʟ ʩʢʣʘʜʥʽ ʚʟʘʻʤʦʜʽʾ ʥʘ ʩʫʯʘʩʥʠʭ ʚʝʙ-ʨʝʩʫʨʩʘʭ ʜʫʞʝ ʙʘʞʘʥʦ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʩʮʝʥʘʨʽʾʚ ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʨʦʟʛʣʷʜʘʪʠ ʢʦʞʝʥ ʚʠʧʘʜʦʢ ʦʢʨʝʤʦ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʢʦʨʠʩʪʫʚʘʯʘ.  

ʗʢ ʨʝʟʫʣʴʪʘʪ ʪʘʢʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʙʽʣʴʰ ʪʦʯʥʦ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʪʠʢʫ ʚʝʙ-

ʨʝʩʫʨʩʫ, ʪʘ ʨʦʟʫʤʽʪʠ ʷʢ ʩʘʤʝ ʚʝʜʫʪʴ ʩʝʙʝ ʢʦʨʠʩʪʫʚʘʯʽ ʫ ʩʧʝʮʠʬʽʯʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʱʦ 

ʩʧʨʠʷʻ ʥʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʙʽʟʥʝʩʦʤ ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʧʦʜʘʣʴʰʠʡ ʡʦʛʦ ʨʦʟʚʠʪʦʢ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʦʥʽʪʦʨʠʥʛ ʫ ʚʝʙ-ʧʨʦʩʪʦʨʽ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʶʚʘʪʠ ʫʥʽʢʘʣʴʥʽ 

ʩʮʝʥʘʨʽʾ ʜʣʷ ʘʥʘʣʽʟʫ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʚʝʙ ʨʝʩʫʨʩʽ ʽ ʙʫʜʝ ʥʘʜʘʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ʧʨʦ ʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʜʽʾ ʪʘ ʧʦʚʝʜʽʥʢʫ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʜʦʩʣʽʜʞʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢʫ 

ʟʙʠʨʘʶʪʴ ʜʘʥʽ ʩʠʩʪʝʤʠ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʙʽʟʥʝʩ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʷʢʽ 

ʧʦʢʨʘʱʘʪʴ ʷʢ ʽ ʨʦʟʨʦʙʣʶʚʘʥʽ ʩʠʩʪʝʤʠ ʪʘʢʦʛʦ ʪʠʧʫ ʪʘʢ ʽ ʧʽʜʚʠʱʽʪʴ ʷʢʽʩʪʴ ʜʘʥʠʭ ʷʢʽ 

ʟʙʠʨʘʶʪʴʩʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

ǒ ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʪʘʢʠʭ ʩʠʩʪʝʤ ʪʘ ʦʧʠʩʘʪʠ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʾʭ 
ʧʦʙʫʜʦʚʠ, ʟʘ ʤʦʞʣʠʚʦʩʪʽ ʟʥʘʡʪʠ ʥʝʜʦʣʽʢʠ ʽ ʚʠʟʥʘʯʠʪʠ ʰʣʷʭʠ ʾʭ ʧʦʢʨʘʱʝʥʥʷ. 

ǒ ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʷʢʫ ʟʙʠʨʘʶʪʴ 

ʧʦʜʽʙʥʽ ʩʠʩʪʝʤʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʾʭ ʚʧʣʠʚ ʥʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʙʽʟʥʝʩʦʤ. 

ǒ ʂʣʘʩʠʬʽʢʫʚʘʪʠ ʩʠʩʪʝʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʫ ʷʢʠʡ ʚʦʥʠ 
ʥʘʜʘʶʪʴ ʱʦ ʜʦʟʚʦʣʠʪʴ ʙʽʣʴʰ ʪʦʯʥʦ ʨʦʟʛʣʷʜʘʪʠ ʪʘʢʽ ʩʠʩʪʝʤʠ ʯʝʨʝʟ ʧʨʠʟʤʫ 

ʥʘʫʢʦʚʦʛʦ ʧʽʜʭʦʜʫ. 

ǒ ʆʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʚʝʙ-ʧʨʦʩʪʦʨʽ 

ʚʠʟʥʘʯʠʪʠ ʾʭ ʟʘʛʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʚʧʣʠʚ ʥʘ ʙʽʟʥʝʩ ʪʘ ʥʘ ʽʥʰʽ ʧʨʦʛʨʘʤʥʽ 

ʧʨʦʜʫʢʪʠ ʚ ʷʢʠʭ ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ. 

ʄʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ: ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ð ʮʝ ʪʠʧ ʜʽʘʛʨʘʤʠ ʚ ʫʥʽʬʽʢʦʚʘʥʽʡ 

ʤʦʚʽ ʤʦʜʝʣʶʚʘʥʥʷ (UML), ʷʢʘ ʽʣʶʩʪʨʫʻ ʩʠʩʪʝʤʫ, ʘʢʪʦʨʽʚ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʩʠʩʪʝʤʦʶ, 

ʪʘ ʧʨʝʮʝʜʝʥʪʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʮʝʥʘʨʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ[1]. ɼʽʘʛʨʘʤʠ 

ʧʨʝʮʝʜʝʥʪʽʚ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʜʦ 

ʩʠʩʪʝʤʠ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʜʽʘʛʨʘʤʠ ʧʨʝʮʝʜʝʥʪʽʚ ʥʝʦʙʭʽʜʥʦ  ʚʠʟʥʘʯʠʪʠ ʘʢʪʦʨʽʚ: 

- ʢʦʨʠʩʪʫʚʘʯ ï ʢʦʨʠʩʪʫʚʘʯ ʩʠʩʪʝʤʠ ʷʢʠʡ ʧʽʜʢʣʶʯʘʻ ʨʝʩʫʨʩʠ, ʩʪʚʦʨʶʻ ʩʮʝʥʘʨʽʾ ʽ 

ʰʘʙʣʦʥʠ, ʡʦʛʦ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʨʦʟʨʦʙʥʠʢʘ ʟ ʩʪʦʨʦʥʠ ʨʝʩʫʨʩʫ ʷʢʠʡ ʭʦʯʝ 

ʧʽʜʢʣʶʯʠʪʠ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ. 

- ʘʥʘʣʽʪʠʢ ï ʢʦʨʠʩʪʫʚʘʯ ʷʢʠʡ ʤʘʻ ʜʦʩʪʫʧ ʣʠʰʝ ʜʦ ʘʥʘʣʽʪʠʯʥʠʭ ʜʘʥʠʭ ʽ ʤʦʞʝ 

ʧʨʘʮʶʚʘʪʠ ʣʠʰʝ ʟ ʥʠʤʠ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʷʢʽ ʘʛʨʝʛʫʶʪʴʩʷ ʚ ʉɼ. 

- ʧʽʜʢʣʶʯʝʥʠʡ ʚʝʙ-ʨʝʩʫʨ ï ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯ ʧʽʜʢʣʶʯʝʥʦʛʦ ʚʝʙ-ʨʝʩʫʨʩʫ ʚʠʢʦʥʫʻ 

ʷʢʽʩʴ ʜʽʾ ʟ ʮʴʦʛʦ ʚʝʙ ʨʝʩʫʨʩʫ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʧʦʜʽʾ ʷʢʽ ʧʝʨʝʤʽʱʫʶʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ 

ʢʨʦʢʘʭ. 



 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʚʠʟʥʘʯʝʥʽ ʨʘʥʽʰʝ ʘ ʪʘʢʦʞ ʘʢʪʦʨʽʚ 

ʚʣʘʩʪʠʚʠʭ ʩʠʩʪʝʤʽ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʫ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ ʟʦʙʨʘʞʝʥʫ ʥʘ ʨʠʩ. 

1 ʥʘ ʷʢʽʡ ʙʫʣʦ ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʘʢʪʦʨʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʞʣʠʚʦʩʪʝʡ 

ʩʠʩʪʝʤʠ. 

 
ʈʠʩ 1 ï ʜʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ: ʥʘ ʨʠʩ. 2 ʟʦʙʨʘʞʝʥʦ ʘʨʭʽʪʝʢʪʫʨʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ ʾʾ 

ʦʩʥʦʚʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʚʫʟʣʘʤʠ ʻ: 

¶ ʇʨʠʩʪʨʽʡ ʢʦʨʠʩʪʫʚʘʯʘ ï ʧʨʠʩʪʨʽʡ ʢʦʨʠʩʪʫʚʘʯʘ ʩʠʩʪʝʤʠ 

¶ ʇʨʠʩʪʨʽʡ ʢʦʨʠʩʪʫʚʘʯʘ ʩʪʦʨʦʥʥʴʦʛʦ ʨʝʩʫʨʩʫ ï ʧʨʠʩʪʨʽʡ ʢʦʨʠʩʪʫʚʘʯʘ ʩʪʦʨʦʥʴʦʛʦ 

ʨʝʩʫʨʩʫ ʚ ʷʢʠʡ ʽʥʪʝʛʨʦʚʘʥʦ ʚ ʩʠʩʪʝʤʫ. 

¶ ʈʦʙʦʯʘ ʩʪʘʥʮʽʷ ʘʥʘʣʽʪʠʢʘ ï ʚʝʙ ʨʝʩʫʨʩ ʜʣʷ ʨʦʙʦʪʠ ʟ ʘʥʘʣʽʪʠʢʦʶ ʥʘʜʘʥʦʶ 

ʩʠʩʪʩʝʤʦʶ 

¶ ʉʝʨʚʝʨ ï ʦʩʥʦʚʥʠʡ ʩʝʨʚʝʨ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ 

¶ ʉʝʨʚʝʨ ɹɼ ï ʩʝʨʚʝʨ ʙʘʟʠ ʜʘʥʠʭ ʜʝ ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʘʥʽ 

¶ ʉʝʨʚʝʨ ʉɼ ï ʩʝʨʚʝʨ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʜʝ ʟʙʝʨʽʛʘʶʪʴʩʷ ʪʘ ʦʙʨʦʙʣʶʶʪʴʩʷ 

ʘʥʘʣʽʪʠʯʥʽ ʜʘʥʥʽ. 

 
ʈʠʩ 2 ï ʘʨʭʽʪʝʢʪʫʨʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Use Case. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
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ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʉʀʉʊɽʄɸ ʉʀʄʋʃʗʎɯɰ ʄɯʂʈʆʉʂʆʇɯʏʅʀʍ ɯʉʊʆʊ 

ɿʘʤʥʠʫʩ ɸ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ.ʆ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʬʝʨʽ ʙʽʦʣʦʛʽʾ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʩʠʤʫʣʷʮʽʾ ʤʦʞʫʪʴ ʩʪʘʪʠ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʘʥʘʣʽʟʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭʥʴʦʾ ʧʦʚʝʜʽʥʢʠ ʪʘ ʚʟʘʻʤʦʜʽʾ ʟ ʦʪʦʯʫʶʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ɿʦʢʨʝʤʘ, ʪʘʢʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ: 

¶ ʄʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ: ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʽʩʪʦʪ ʥʘ ʟʜʦʨʦʚ'ʷ 

ʣʶʜʠʥʠ ʪʘ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟ ʧʘʪʦʛʝʥʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ. 

¶ ɽʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ: ɸʥʘʣʽʟ ʚʟʘʻʤʦʜʽʾ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʽʩʪʦʪ ʟ ʦʪʦʯʫʶʯʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥ ʚ ʝʢʦʩʠʩʪʝʤʘʭ. 

¶ ʅʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ: ɼʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʥʘʡʜʨʽʙʥʽʰʠʭ 

ʨʽʚʥʷʭ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʧʨʠʥʮʠʧʽʚ ʞʠʪʪʷ. 

¶ ʆʩʚʽʪʥʽʭ ʮʽʣʝʡ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʷʭ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʩʢʣʘʜʥʠʭ 

ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʈʦʟʨʦʙʢʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʩʠʤʫʣʷʮʽʾ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʽʩʪʦʪ ʤʦʞʝ ʩʪʘʪʠ 

ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʫ ʥʘʧʨʷʤʢʫ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ 

ʙʽʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ. ɺʦʥʘ ʜʦʟʚʦʣʠʪʴ ʧʦʻʜʥʘʪʠ ʟʥʘʥʥʷ ʟ ʙʽʦʣʦʛʽʾ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ ʫ ʮʠʭ ʛʘʣʫʟʷʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʩʠʤʫʣʷʮʽʾ, ʤʦʞʫʪʴ ʤʘʪʠ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʝʜʠʮʠʥʽ, ʝʢʦʣʦʛʽʾ, ʥʘʫʮʽ ʪʘ ʦʩʚʽʪʽ. 

ɺʦʥʠ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʚ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʤʝʪʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟʽ 

ʟʙʫʜʥʠʢʘʤʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ ʚ ʫʧʨʘʚʣʽʥʥʽ ʝʢʦʩʠʩʪʝʤʘʤʠ. 

ʆʪʞʝ, ʪʝʤʘ "ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʩʠʤʫʣʷʮʽʾ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʽʩʪʦʪ" ʤʘʻ ʚʝʣʠʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʘʞʣʠʚʠʭ ʚʽʜʢʨʠʪʪʽʚ ʫ 

ʩʬʝʨʽ ʙʽʦʣʦʛʽʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʄʝʪʦʶ ʻ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʩʠʤʫʣʶʚʘʪʠ ʝʚʦʣʶʮʽʶ 

ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʽʩʪʦʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ʆʩʥʦʚʥʘ ʤʝʪʘ - ʚʠʚʯʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʚʟʘʻʤʦʜʽʾ ʪʘ ʝʚʦʣʶʮʽʾ ʚ ʤʽʢʨʦʩʚʽʪʽ ʪʘ ʘʥʘʣʽʟ ʘʜʘʧʪʘʮʽʾ ʽʩʪʦʪ ʜʦ ʟʤʽʥ ʫ 

ʩʝʨʝʜʦʚʠʱʽ. 

ʂʣʶʯʦʚʽ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ: 

¶ ɻʝʥʝʨʘʮʽʷ ʽʩʪʦʪ: ʉʪʚʦʨʝʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʽʩʪʦʪ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, 

ʱʦ ʤʦʞʫʪʴ ʧʽʜʜʘʚʘʪʠʩʷ ʝʚʦʣʶʮʽʾ. 

¶ ʄʦʜʝʣʶʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ: ʈʦʟʨʦʙʢʘ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʝ ʽʩʪʦʪʠ 

ʚʟʘʻʤʦʜʽʶʪʴ ʽ ʟʤʘʛʘʶʪʴʩʷ ʟʘ ʨʝʩʫʨʩʠ. 

¶ ɻʝʥʝʪʠʯʥʠʡ ʘʣʛʦʨʠʪʤ: ʈʝʘʣʽʟʘʮʽʷ ʤʝʭʘʥʽʟʤʫ ʛʝʥʝʪʠʯʥʦʛʦ ʚʽʜʙʦʨʫ ʪʘ ʤʫʪʘʮʽʡ 

ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʩʪʦʪ. 

¶ ɺʽʟʫʘʣʽʟʘʮʽʷ ʝʚʦʣʶʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ: ɺʽʜʦʙʨʘʞʝʥʥʷ ʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʝʚʦʣʶʮʽʶ ʽʩʪʦʪ ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʶ. 
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ʋɼʂ 004.9 

ɽʂʉʇɽʈʊʅɸ ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ʅɸʉʃɯɼʂɯɺ ɸɺɸʈɯʁ ʅɸ 

ɻɯɼʈʆʊɽʍʅɯʏʅʀʍ ʉʇʆʈʋɼɸʍ 

ʖʟʶʢ ʆ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɺʘʞʣʠʚʽʩʪʴ ʚʦʜʠ ʜʣʷ ʣʶʜʝʡ ʚʘʞʢʦ ʧʝʨʝʦʮʽʥʠʪʠ: ʙʝʟ ʥʝʾ ʥʘ ɿʝʤʣʽ ʥʝ 

ʟʘʨʦʜʠʣʦʩʷ ʙ ʞʠʪʪʷ, ʷʢʝ ʤʠ ʟʥʘʻʤʦ ʟʘʨʘʟ, ʤʦʞʣʠʚʦ, ʥʘʚʽʪʴ ʚʟʘʛʘʣʽ ʡʦʛʦ ʪʫʪ ʥʽʢʦʣʠ ʽ ʥʝ 

ʙʫʣʦ ʙʠ, ʙʝʟ ʚʦʜʠ ʮʝ ʞʠʪʪʷ ʧʨʦʩʪʦ ʥʝ ʤʦʞʝ ʽʩʥʫʚʘʪʠ. 

ʗʢʱʦ ʘʙʩʪʨʘʛʫʚʘʪʠʩʷ ʚʽʜ ʙʽʣʴʰ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʘʩʧʝʢʪʽʚ ʚʘʞʣʠʚʦʩʪʽ ʚʦʜʠ ʽ 

ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ, ʪʦ ʙʝʟ ʚʦʜʠ ʥʝ ʤʦʞʥʘ ʙʫʣʦ ʙʠ ʩʪʚʦʨʶʚʘʪʠ ʥʠʟʢʫ 

ʤʘʪʝʨʽʘʣʽʚ, ʥʘʧʨʠʢʣʘʜ, ʙʝʪʦʥ, ʘ ʪʘʢʦʞ ʥʝ ʤʦʞʥʘ ʙʫʣʦ ʙʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʣʫ 

ʩʢʫʧʯʝʥʴ ʚʦʜʠ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʝʥʝʨʛʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ɻɽʉ. 

ʈʘʟʦʤ ʽʟ ʪʘʢʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʟôʷʚʣʷʶʪʴʩʷ ʽ ʨʠʟʠʢʠ: ʷʢʱʦ ʩʠʣʘ ʚʦʜʠ ʧʦʜʘʚʠʪʴ 

ʛʨʝʙʣʶ ɻɽʉ, ʮʝ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʩʝʨʡʦʟʥʦʾ ʢʘʪʘʩʪʨʦʬʠ. ʉʘʤʝ ʪʦʤʫ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʦ 

ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʨʽʟʥʽ ʩʮʝʥʘʨʽʾ ʢʘʪʘʩʪʨʦʬ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʟʘʚʯʘʩʥʦ 

ʧʽʜʛʦʪʫʚʘʪʠ ʷʢ ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʨʷʪʫʚʘʣʴʥʫ ʽ ʨʝʤʦʥʪʥʫ ʪʝʭʥʽʢʫ ʪʘ ʧʝʨʩʦʥʘʣ, ʪʘʢ ʽ 

ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʧʨʦʞʠʚʘʻ ʚ ʟʦʥʽ ʨʠʟʠʢʫ. 

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. ʅʝ ʤʝʥʰ ʢʦʨʠʩʥʦʶ ʤʦʞʝ ʙʫʪʠ ʡ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʘʩʣʽʜʢʠ ʢʘʪʘʩʪʨʦʬ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦʨʠʚʠ ʜʘʤʙ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʚʦʥʠ ʨʦʟʪʘʰʦʚʘʥʽ 

ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦ ʽ ʙʣʠʟʴʢʦ ʜʦ ʣʶʜʩʴʢʠʭ ʧʦʩʝʣʝʥʴ [3]. 

ʆʜʥʘʢ ʣʠʰʝ ʚʠʟʥʘʯʝʥʥʷ ʩʮʝʥʘʨʽʾʚ ʢʘʪʘʩʪʨʦʬ ʥʝʜʦʩʪʘʪʥʴʦ, ʥʝʦʙʭʽʜʥʦ ʱʝ ʡ 

ʢʽʣʴʢʽʩʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʥʘʩʣʽʜʢʠ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ, ʩʢʽʣʴʢʠ 

ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʟʘʩʦʙʽʚ ʟʘʜʣʷ ʫʩʫʥʝʥʥʷ ʮʠʭ ʥʘʩʣʽʜʢʽʚ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʠʤʫʣʷʮʽʷ ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʡ ʥʘ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜʘʭ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʩʣʽʜʢʽʚ 

ʘʚʘʨʽʡ ʥʘ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜʘʭ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʨʦʟʨʦʙʠʪʠ ʩʠʤʫʣʷʮʽʾ ʘʚʘʨʽʡ, 

ʘʣʝ ʡ ʥʘʜʘʻ ʘʥʘʣʽʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʾʭ ʥʘʩʣʽʜʢʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʛʣʠʙʣʝʥʥʷ ʨʦʟʫʤʽʥʥʷ ʰʢʦʜʠ 

ʚʽʜ ʘʚʘʨʽʡ ʥʘ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜʘʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʘʥʽʰʝ ʨʦʟʨʦʙʣʝʥʝ ʨʽʰʝʥʥʷ 

ʟʘʜʘʯʽ ʚʠʟʥʘʯʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʡ ʥʘ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʝʙ-ʩʝʨʚʽʩʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʘʧʫʩʢʘʪʠ ʩʠʤʫʣʷʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʘʨʽʘʥʪʽʚ 

ʘʚʘʨʽʡ, ʧʝʨʝʛʣʷʜʘʪʠ ʪʘ ʦʮʽʥʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʮʠʭ ʩʠʤʫʣʷʮʽʡ. 

ɼʣʷ ʮʴʦʛʦ ʚ ʨʘʤʢʘʭ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ, ʷʢʠʡ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʮʽʻʾ ʨʦʙʦʪʠ, 

ʩʧʦʯʘʪʢʫ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʤʘʧʫ ʚʠʩʦʪ, ʷʢʘ ʧʦʪʨʽʙʥʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʠʤʫʣʷʮʽʡ, ʧʦʪʽʤ ï 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʩʧʦʨʫʜʠ, ʧʘʨʘʤʝʪʨʠ ʷʢʠʭ ʪʘʢʦʞ ʧʨʠʡʤʘʶʪʴ 

ʫʯʘʩʪʴ ʫ ʩʠʤʫʣʷʮʽʾ. ʆʢʨʽʤ ʮʴʦʛʦ, ʚʞʝ ʚ ʨʘʤʢʘʭ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʰʠʨʠʪʠ ʽʩʥʫʶʯʫ ʩʠʩʪʝʤʫ, ʚʢʣʶʯʠʚʰʠ ʫ ʥʝʾ ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ʎʝ ʚʢʣʶʯʘʻ 

ʷʢ ʽʥʪʝʛʨʘʮʽʶ ʟʽ ʩʪʦʨʦʥʥʽʤʠ ʘʥʘʣʽʪʠʯʥʠʤʠ ʩʝʨʚʽʩʘʤʠ, ʥʘʧʨʠʢʣʘʜ, PowerBI, ʪʘʢ ʽ 

ʨʦʟʰʠʨʝʥʥʷ ʦʙʩʷʛʫ ʜʘʥʠʭ, ʷʢʠʤʠ ʦʧʝʨʫʻ ʩʠʩʪʝʤʘ. 

ʋʩʝ ʮʝ ʤʦʞʥʘ ʥʘʦʯʥʦ ʧʦʙʘʯʠʪʠ ʥʘ ʜʽʘʛʨʘʤʽ ʧʨʝʮʝʜʝʥʪʽʚ, ʷʢʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʫ 

1. ʅʘ ʥʽʡ ʞʝ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʚ ʩʠʩʪʝʤʽ ʧʝʨʝʜʙʘʯʝʥʦ 3 ʢʦʨʠʩʪʫʚʘʯʽ: ʘʜʤʽʥʽʩʪʨʘʪʦʨ, 

ʦʧʝʨʘʪʦʨ ʪʘ ʘʥʘʣʽʪʠʢ. ɸʜʤʽʥʽʩʪʨʘʪʦʨ ï ʮʝ ʣʶʜʠʥʘ, ʷʢʘ ʤʘʻ ʧʝʚʥʽ ʥʘʚʠʯʢʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘ ʪʦʤʫ ʟʘʡʤʘʻʪʴʩʷ ʚʥʝʩʝʥʥʷʤ ʙʽʣʴʰʝ ʩʣʫʞʙʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ 

ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ʆʧʝʨʘʪʦʨ ï ʮʝ ʣʶʜʠʥʘ, ʷʢʘ ʤʘʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʟʥʘʥʥʷ ʧʨʦ ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʩʧʦʨʫʜʠ ʽ ʾʭ ʧʘʨʘʤʝʪʨʠ ʽ ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʠʩʪʝʤʫ ʟʘ ʾʾ 

ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ï ʟʘʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʠʤʫʣʷʮʽʡ. ɸʥʘʣʽʪʠʢ ï ʮʝ ʣʶʜʠʥʘ, ʷʢʘ 



 

 

ʥʘ ʦʩʥʦʚʽ ʫʩʽʻʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʚʥʝʩʣʠ ʽʥʰʽ ʢʦʨʠʩʪʫʚʘʯʽ ʩʠʩʪʝʤʠ, ʨʦʙʠʪʴ ʧʝʚʥʽ ʚʠʩʥʦʚʢʠ 

ʱʦʜʦ ʰʢʦʜʠ ʨʝʟʫʣʴʪʘʪʽʚ ʘʚʘʨʽʡ. 

ʅʘ ʜʽʘʛʨʘʤʽ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽʡ ʤʦʜʫʣʴ ʫʧʨʘʚʣʽʥʥʷ ʩʠʤʫʣʷʮʽʷʤʠ ï ʮʝ ʢʣʘʩ, ʷʢʠʡ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʪʝʭʥʽʯʥʝ ʢʝʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʩʠʤʫʣʷʮʽʾ: ʾʭ ʧʨʦʚʝʜʝʥʥʷ, 

ʟʙʝʨʝʞʝʥʥʷ ʽ ʚʠʟʥʘʯʝʥʥʷ ʥʘʩʣʽʜʢʽʚ. 

 
ʈʠʩʫʥʦʢ 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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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɰ ʉʀʉʊɽʄʀ 

ʄʆʅɯʊʆʈʀʅɻʋ ʇɸʈɸʄɽʊʈɯɺ ʃʖɼʀʅʀ ʇʈʀ ʌɯʊʅɽʉ-ʊʈɽʅʋɺɸʅʅɯ 

ʆʣʴʯʝʜʘʻʚʩʴʢʠʡ ɼ.ʖ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʨʦʜʢʽʥʘ ɯ. ʃ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɺʩʝ ʙʽʣʴʰʝ ʣʶʜʝʡ ʫʩʚʽʜʦʤʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʟʜʦʨʦʚʦʛʦ 

ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʪʘ ʨʝʛʫʣʷʨʥʦ ʟʘʡʤʘʶʪʴʩʷ ʩʧʦʨʪʦʤ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʣʶʜʷʤ ʪʨʝʥʫʚʘʪʠʩʷ ʝʬʝʢʪʠʚʥʽʰʝ ʪʘ 

ʙʝʟʧʝʯʥʽʰʝ. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʟʙʠʨʘʪʠ ʪʘ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʧʨʦ 

ʬʽʪʥʝʩ-ʪʨʝʥʫʚʘʥʥʷ. ʎʽ ʜʘʥʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʽ ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʾʭʥʽʡ 

ʩʪʘʥ ʟʜʦʨʦʚ'ʷ ʪʘ ʧʨʦʛʨʝʩ ʫ ʪʨʝʥʫʚʘʥʥʷʭ. 

ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ 

ʧʘʨʘʤʝʪʨʽʚ ʣʶʜʠʥʠ ʧʨʠ ʬʽʪʥʝʩ-ʪʨʝʥʫʚʘʥʥʽ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʤʘʻ ʧʦʪʝʥʮʽʘʣ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʬʽʪʥʝʩ-ʪʨʝʥʫʚʘʥʴ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʦʥʽʪʦʨʠʥʛ ʧʘʨʘʤʝʪʨʽʚ ʣʶʜʠʥʠ ʧʨʠ ʬʽʪʥʝʩ-ʪʨʝʥʫʚʘʥʥʽ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʙʠʨʘʥʥʷ, 

ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʧʨʦ ʬʽʟʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʣʶʜʠʥʠ ʧʽʜ ʯʘʩ ʬʽʪʥʝʩ-ʪʨʝʥʫʚʘʥʥʷ. ʎʽ 

ʜʘʥʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʥʘʜʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʘʞʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʾʭʥʽʡ ʩʪʘʥ ʟʜʦʨʦʚ'ʷ ʪʘ ʧʨʦʛʨʝʩ ʫ ʪʨʝʥʫʚʘʥʥʷʭ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʩʪʚʦʨʝʥʥʷ ʟʨʫʯʥʦʾ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ 

ʘʥʘʣʽʟʫ ʬʽʟʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʣʶʜʠʥʠ ʧʽʜ ʯʘʩ ʬʽʪʥʝʩ-ʪʨʝʥʫʚʘʥʴ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

ǒ ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʪʘ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 
ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʨʘʤʝʪʨʽʚ ʣʶʜʠʥʠ ʧʽʜ ʯʘʩ ʬʽʪʥʝʩ-ʪʨʝʥʫʚʘʥʴ, ʚʠʷʚʠʪʠ 

ʤʦʞʣʠʚʽ ʥʝʜʦʣʽʢʠ ʪʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʰʣʷʭʠ ʾʭ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ǒ ɺʠʚʯʠʪʠ ʪʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʟʙʠʨʘʻʪʴʩʷ ʧʦʜʽʙʥʠʤʠ 
ʩʠʩʪʝʤʘʤʠ, ʪʘ ʚʠʟʥʘʯʠʪʠ ʾʾ ʚʧʣʠʚ ʥʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʛʘʣʫʟʽ ʬʽʪʥʝʩʫ ʪʘ 

ʩʧʦʨʪʫ. 

ǒ ʂʣʘʩʠʬʽʢʫʚʘʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʪʦʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʯʝʨʝʟ ʧʨʠʟʤʫ ʥʘʫʢʦʚʦʛʦ ʧʽʜʭʦʜʫ. 

ǒ ʆʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʨʘʤʝʪʨʽʚ ʣʶʜʠʥʠ 
ʧʽʜ ʯʘʩ ʬʽʪʥʝʩ-ʪʨʝʥʫʚʘʥʴ ʫ ʚʝʙ-ʧʨʦʩʪʦʨʽ, ʚʠʟʥʘʯʠʪʠ ʾʭ ʟʘʛʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 

ʚʧʣʠʚ ʥʘ ʙʽʟʥʝʩ ʪʘ ʽʥʰʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ, ʜʝ ʚʦʥʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ. 

ʄʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ: ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ, ʷʢʘ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ UML-

ʜʽʘʛʨʘʤ, ʩʣʫʛʫʻ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚʟʘʻʤʦʜʽʡ ʤʽʞ ʘʢʪʦʨʘʤʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ 

ʩʠʩʪʝʤʠ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʮʴʦʛʦ ʪʠʧʫ ʜʽʘʛʨʘʤʠ ʻ ʚʽʟʫʘʣʽʟʘʮʽʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʜʦ 

ʩʠʩʪʝʤʠ ʪʘ ʚʟʘʻʤʦʜʽʾ ʟ ʾʾ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʅʘ ʜʽʘʛʨʘʤʽ ʚʠʜʽʣʷʶʪʴʩʷ ʦʩʥʦʚʥʽ 

ʝʣʝʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʘʢʪʦʨʠ (ʟʦʚʥʽʰʥʽ ʩʫʪʥʦʩʪʽ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ ʩʠʩʪʝʤʦʶ), ʧʨʝʮʝʜʝʥʪʠ 

(ʢʦʥʢʨʝʪʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ) ʪʘ ʟʚ'ʷʟʢʠ ʤʽʞ ʥʠʤʠ.[1] 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʜʽʘʛʨʘʤʠ ʧʨʝʮʝʜʝʥʪʽʚ ʥʝʦʙʭʽʜʥʦ  ʚʠʟʥʘʯʠʪʠ ʘʢʪʦʨʽʚ: 

- ɸʥʘʣʽʪʠʢ ï ʣʶʜʠʥʘ, ʷʢʘ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ, 

ʘʥʘʣʽʟʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʝʚʥʠʭ ʧʨʦʛʨʘʤ ʪʨʝʥʫʚʘʥʴ, ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʡʤʘʪʠ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʠʭ ʧʣʘʥʽʚ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʝʥʫʚʘʥʴ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫʩʧʽʰʥʦʩʪʽ ʬʽʪʥʝʩ-

ʧʨʦʛʨʘʤ; 

- ʌʽʪʥʝʩ ʙʨʘʩʣʝʪ ï ʧʨʠʩʪʨʽʡ ʜʣʷ ʟʯʠʪʫʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʣʶʜʠʥʠ ʧʽʜ ʯʘʩ 

ʪʨʝʥʫʚʘʥʥʷ; 



 

 

- ʄʦʜʫʣʴ ʤʦʥʽʪʦʨʠʥʛʫ ï ʤʦʜʫʣʴ ʩʠʩʪʝʤʠ, ʷʢʠʡ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʘ 

ʩʘʤʝ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʬʽʟʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʨʠʩʪʫʚʘʯʘ ʧʽʜ ʯʘʩ ʢʫʨʩʫ 

ʪʨʝʥʫʚʘʥʴ, ʛʝʥʝʨʫʻ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʚʧʨʘʚ, 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʝʥʫʚʘʥʴ, ʘ ʪʘʢʦʞ ʜʽʻʪʝʪʠʯʥʠʭ ʪʘ ʨʝʞʠʤʥʠʭ ʘʩʧʝʢʪʽʚ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʬʽʪʥʝʩ-ʮʽʣʝʡ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʚʠʟʥʘʯʝʥʽ ʘʢʪʦʨʠ ʪʘ ʧʨʝʮʝʜʝʥʪʠ, ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʜʽʘʛʨʘʤʘ 

ʧʨʝʮʝʜʝʥʪʽʚ, ʷʢʫ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʥʘ ʨʠʩʫʥʢʫ 1. 

 
ʈʠʩ 1 ɼ̔ ʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ: ʅʘ ʨʠʩ. 2 ʟʦʙʨʘʞʝʥʦ ʪʦʧʦʣʦʛʽʶ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

ʆʩʥʦʚʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʚʫʟʣʘʤʠ ʻ: 

¶ ʇʨʠʩʪʨʽʡ ʢʦʨʠʩʪʫʚʘʯʘ ï ʩʤʘʨʪʬʦʥ ʟ ʤʦʙʽʣʴʥʠʤ ʟʘʩʪʦʩʫʥʢʦʤ; 

¶ ʉʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ ï ʩʝʨʚʝʨ ʪʘ ʤʦʜʫʣʴ ʤʦʥʽʪʦʨʠʥʛʫ; 

¶ ʉʝʨʚʝʨ ʙʘʟʠ ʜʘʥʠʭ; 

¶ ʉʝʨʚʝʨ ʩʭʦʚʠʱʘ ʜʘʥʠʭ; 

¶ ʇʨʠʩʪʨʽʡ ʘʥʘʣʽʪʠʢʘ ï ʚʝʙ-ʟʘʩʪʦʩʫʥʢʦʤ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

 
ʈʠʩ 2 ɸʨʭʽʪʝʢʪʫʨʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Use Case. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.techtarget.com/searchsoftwarequality/definition/use-case 

2. Deployment Diagram. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.visual-paradigm.com/guide/uml-unified-modeling-language/what-is-

deployment-diagram/ 
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ʄɸʊɽʄɸʊʀʏʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʈɽɸʃɯʉʊʀʏʅʆɻʆ ʈʋʍʋ ɺ 

ʂʆʄʇ'ʖʊɽʈʅʀʍ ɯɻʈɸʍ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɼʀʌɽʈɽʅʎɯɸʃʔʅʀʍ 

ʈɯɺʅʗʅʔ 

ɹʦʥʜʘʨʝʥʢʦ ɸ.ʇ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ. ʄ. 

ʂʦʤʧôʶʪʝʨʥʽ ʽʛʨʠ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʩʴʦʛʦʜʝʥʥʦʾ ʽʥʜʫʩʪʨʽʾ ʨʦʟʚʘʛ. ɯʟ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ, ʚʩʝ ʙʽʣʴʰʝ ʽ ʙʽʣʴʰʝ ʽʛʦʨ ʩʪʘʶʪʴ ʨʝʘʣʽʩʪʠʯʥʽʰʠʤʠ, ʘ ʛʨʘʚʮʽ, 

ʫ ʩʚʦʶ ʯʝʨʛʫ ʚʠʤʘʛʘʶʪʴ ʚʩʝ ʙʽʣʴʰʝ ʨʝʘʣʽʩʪʠʯʥʠʭ ʚʨʘʞʝʥʴ ʚʽʜ ʥʠʭ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʜʣʷ ʩʠʤʫʣʶʚʘʥʥʷ ʨʝʘʣʽʩʪʠʯʥʦʛʦ ʨʫʭʫ 

ʚʽʨʪʫʘʣʴʥʠʭ ʧʝʨʩʦʥʘʞʽʚ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ ʤʝʪʦʜʦʤ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʫʚʘʪʠ ʪʦʯʥʽʩʪʴ ʘʥʽʤʘʮʽʡ, ʚʨʘʭʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʬʽʟʠʯʥʽ ʟʘʢʦʥʠ ʨʝʘʣʴʥʦʛʦ ʞʠʪʪʷ.  

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʽʩʥʫʻ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʥʽʤʘʮʽʾ. ʆʜʥʽʻʶ ʟ 

ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʻ ʚʝʢʪʦʨʥʘ ʘʥʽʤʘʮʽʷ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ 

ʢʦʥʮʝʧʪʽʚ ʷʢ ʽʥʪʝʨʧʦʣʷʮʽʡʥʽ ʢʨʠʚʽ ʪʘ ʢʣʶʯʦʚʽ ʢʘʜʨʠ. ʂʦʥʪʨʦʣʶʶʯʠ ʬʦʨʤʫ ʮʽʻʾ ʢʨʠʚʦʾ, 

ʣʶʜʠʥʘ ʤʦʞʝ ʥʘʜʘʚʘʪʠ ʘʥʽʤʘʮʽʾ ʧʦʪʨʽʙʥʫ ʧʦʚʝʜʽʥʢʫ, ʘ ʢʣʶʯʦʚʽ ʢʘʜʨʠ, ʫ ʩʚʦʶ ʯʝʨʛʫ, 

ʧʦʟʥʘʯʘʶʪʴ ʢʦʥʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʫ ʯʘʩʽ, ʢʦʣʠ ʟʤʽʥʠ ʦʙô̒ ʢʪʘ ʧʦʚʠʥʥʽ ʚʽʜʙʫʚʘʪʠʩʴ. 

ʇʨʦʮʝʜʫʨʥʘ ʘʥʽʤʘʮʽʷ [1], ʫ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʩʪʶ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ ʮʠʭ 

ʧʨʠʥʮʠʧʽʚ ʽ ʢʝʨʫʚʘʪʠʩʴ ʘʣʛʦʨʠʪʤʘʤʠ ʪʘ ʧʨʘʚʠʣʘʤʠ, ʱʦ ʥʘʜʘʻ ʩʠʩʪʝʤʽ ʤʦʞʣʠʚʽʩʪʴ 

ʨʫʭʘʪʠʩʴ ʪʘʢ, ʷʢ ʚʠʤʘʛʘʻ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ 

ʟʦʩʝʨʝʜʞʝʥʦ ʫʚʘʛʫ ʩʘʤʝ ʥʘ ʧʨʦʮʝʜʫʨʥʽʡ ʘʥʽʤʘʮʽʾ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʨʫʭʠ ʦʙôʻʢʪʽʚ ʫ ʧʨʠʨʦʜʽ ʟʘʣʝʞʘʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʾʭʥʴʦʾ 

ʰʚʠʜʢʦʩʪʽ, ʘ ʡ ʚʽʜ ʧʨʠʩʢʦʨʝʥʥʷ, ʪʦ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʚʽʜʪʚʦʨʶʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʨʫʭʫ, ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʜʨʫʛʦʛʦ 

ʧʦʨʷʜʢʫ. ʆʧʠʰʝʤʦ ʙʘʞʘʥʫ ʩʠʩʪʝʤʫ ʤʘʪʝʤʘʪʠʯʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘ ʦʩʥʦʚʫ ʧʨʠʨʦʜʫ 

ʧʦʚʝʜʽʥʢʠ ʛʘʨʤʦʥʽʯʥʦʛʦ ʦʩʮʠʣʷʪʦʨʘ [2]. 

ʅʝʭʘʡ ʤʘʻʤʦ ʧʝʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʚʭʦʜʽ x. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʦʧʠʩʘʪʠ ʩʠʩʪʝʤʫ y, ʷʢʘ 

ʙʫʜʝ ʧʦʚʪʦʨʶʚʘʪʠ ʭ, ʣʠʰʝ ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʜʠʥʘʤʽʢʘʤʠ, ʨʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʝ ʨʽʚʥʷʥʥʷ: 

 
ʌʦʨʤʫʣʘ 1. ɼʠʥʘʤʽʯʥʘ ʩʠʩʪʝʤʘ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ 

ɿʛʽʜʥʦ ʟ ʨʝʩʫʨʩʦʤ [3], ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʨʫʛʦʛʦ ʟʘʢʦʥʘ ʅʴʶʪʦʥʘ, ʟʘʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ, 

ʱʦ ʦʧʠʩʫʻ ʧʦʚʝʜʽʥʢʫ ʩʠʩʪʝʤʠ ʦʩʮʠʣʷʪʦʨʘ: 

 
ʌʦʨʤʫʣʘ 2. ʉʠʩʪʝʤʘ, ʱʦ ʦʧʠʩʫʻ ʧʦʚʝʜʽʥʢʫ ʦʩʮʠʣʷʪʦʨʘ 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʝʩʫʨʩʫ [4] ʪʘ ʬʦʨʤʫʣʘʤʠ, ʷʢʽ ʚ ʥʴʦʤʫ ʚʠʚʝʜʝʥʽ, ʨʦʟʧʠʰʝʤʦ ʢʦʞʝʥ ʟ 

ʢʦʝʬʽʮʽʝʥʪʽʚ ʨʽʚʥʷʥʥʷ ʪʘ ʟʚʝʜʝʤʦ ʡʦʛʦ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʚʠʛʣʷʜʫ: 

 
ʌʦʨʤʫʣʘ 3. ʈʽʚʥʷʥʥʷ ʦʩʮʠʣʷʪʦʨʘ ʧʽʩʣʷ ʧʽʜʩʪʘʚʣʝʥʥʷ ʬʦʨʤʫʣ 

ʆʩʢʽʣʴʢʠ ʤʠ ʥʘʤʘʛʘʻʤʦʩʴ ʧʦʚʪʦʨʠʪʠ ʧʦʚʝʜʽʥʢʫ ʩʠʩʪʝʤʠ ʦʩʮʠʣʷʪʦʨʘ, ʪʦ ʤʠ 

ʤʦʞʝʤʦ ʧʨʠʨʽʚʥʷʪʠ ʢʦʝʬʽʮʽʝʥʪʠ ʨʽʚʥʷʥʴ (1) ʪʘ (2), ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ: 

 
ʌʦʨʤʫʣʘ 4. ʉʠʩʪʝʤʘ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, ʱʦ ʦʧʠʩʫʻ ʨʝʘʣʽʩʪʠʯʥʠʡ ʨʫʭ 



 

 

ʅʘʣʘʰʪʦʚʫʶʯʠ ʪʨʠ ʨʽʟʥʠʭ ʟʤʽʥʥʽ, ʱʦ ʙʫʣʠ ʦʧʠʩʘʥʽ ʚ ʬʦʨʤʫʣʽ 4, ʤʠ ʟʤʦʞʝʤʦ 

ʥʘʜʘʪʠ ʥʘʰʽʡ ʩʠʩʪʝʤʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʠʥʘʤʽʢʠ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ‒ π, ʩʠʩʪʝʤʘ ʙʫʜʝ 
ʧʦʩʪʽʡʥʦ ʚ ʩʪʘʥʽ çʚʽʙʨʘʮʽʾè.  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʽʩʥʫʻ ʙʘʛʘʪʦ ʤʝʪʦʜʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʻ ʽʥʪʝʛʨʫʚʘʥʥʷ 

ɺʝʨʣʝ ʪʘ ʤʝʪʦʜ ɽʡʣʝʨʘ. ʆʩʪʘʥʥʽʡ ʻ ʣʝʛʰʠʤ ʫ ʨʝʘʣʽʟʘʮʽʾ, ʘʣʝ ʯʫʜʦʚʦ ʩʧʨʘʚʣʷʻʪʴʩʷ ʟʽ 

ʩʚʦʻʶ ʟʘʜʘʯʝʶ. 

ʇʽʩʣʷ ʚʠʚʝʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʨʽʚʥʷʥʥʷ ʜʣʷ ʨʫʭʫ ʪʘ ʡʦʛʦ ʢʦʝʬʽʮʽʝʥʪʽʚ, ʤʠ ʪʝʧʝʨ 

ʤʦʞʝʤʦ ʨʦʟʫʤʽʪʠ, ʟʘ ʱʦ ʢʦʞʝʥ ʟ ʧʘʨʘʤʝʪʨʽʚ k1,k2 ʪʘ k3 ʚʽʜʧʦʚʽʜʘʻ. 

k1 ï ʧʘʨʘʤʝʪʨ, ʱʦ ʩʪʦʾʪʴ ʧʝʨʝʜ ʧʝʨʰʦʶ ʧʦʭʽʜʥʦʶ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʨʽʚʝʥʴ 

ʟʛʘʩʘʥʥʷ ʫ ʩʠʩʪʝʤʽ. ʊʦʙʪʦ, ʯʠʤ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʫ, ʪʠʤ ʩʠʣʴʥʽʰʝ ʙʫʜʝ 

ʝʬʝʢʪ ʟʘʪʫʭʘʥʥʷ. 

k2 ï ʢʦʝʬʽʮʽʝʥʪ ʧʝʨʝʜ ʜʨʫʛʦʶ ʧʦʭʽʜʥʦʶ, ʱʦ ʚʠʟʥʘʯʘʻ ʨʝʘʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ. 

ɺʽʜʧʦʚʽʜʥʦ, ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʝʥʪ k2 ʟʤʫʰʫʻ ʩʠʩʪʝʤʫ ʙʫʪʠ ʙʽʣʴʰ ʰʚʠʜʢʦʶ. 

k3 ï ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʚʧʣʠʚ ʰʚʠʜʢʦʩʪʽ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʩʠʩʪʝʤʫ. ʏʠʤ 

ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʢʦʝʬʽʮʽʝʥʪʫ, ʪʠʤ ʰʚʠʜʰʝ ʩʠʩʪʝʤʘ ʨʝʘʛʫʚʘʪʠʤʝ. 

ɭʜʠʥʝ, ʱʦ ʣʠʰʘʻʪʴʩʷ ʟʘʨʘʟ, ʮʝ ʽʤʧʣʝʤʝʥʪʫʚʘʪʠ ʜʘʥʫ ʩʠʩʪʝʤʫ ʥʘ ʦʜʥʦʤʫ ʟ 

ʩʫʯʘʩʥʠʭ ʽʛʨʦʚʠʭ ʜʚʠʛʫʥʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʇʨʦʮʝʜʫʨʥʘ ʘʥʽʤʘʮʽʷ. ɺʠʟʥʘʯʝʥʥʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ 

ʜʦ ʨʝʩʫʨʩʫ: https://bluebirdinternational.com/procedural-animation/ 

2.  ɻʘʨʤʦʥʽʯʥʠʡ ʦʩʮʠʣʷʪʦʨ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: https://byjus.com/physics/harmonic-oscillator/  

3. ʉʠʩʪʝʤʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // MIT ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ 

ʜʦ ʨʝʩʫʨʩʫ: https://ocw.mit.edu/courses/2-003-modeling-dynamics-and-control-i-spring-

2005/57d44d83366ec969c16208c8fac3982d_notesinstalment2.pdf. 

4. ɿʛʘʩʥʽ ʢʦʣʠʚʘʥʥʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ:    

https://www.wikiwand.com/uk/ɿʛʘʩʥʽ_ʢʦʣʠʚʘʥʥʷ 

  

https://bluebirdinternational.com/procedural-animation/
https://byjus.com/physics/harmonic-oscillator/
https://ocw.mit.edu/courses/2-003-modeling-dynamics-and-control-i-spring-2005/57d44d83366ec969c16208c8fac3982d_notesinstalment2.pdf
https://ocw.mit.edu/courses/2-003-modeling-dynamics-and-control-i-spring-2005/57d44d83366ec969c16208c8fac3982d_notesinstalment2.pdf
https://www.wikiwand.com/uk/Згасні_коливання


 

 

ʋɼʂ 004.42 

ɸʅɸʃɯʊʀʏʅɸ ʉʀʉʊɽʄɸ ɺɽɼɽʅʅʗ ɽʃɽʂʊʈʆʅʅʆɰ ʂʆʄɽʈʎɯɰ 

ʊʨʦʬʠʤʯʫʢ ʉ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʫʰʤʘ ʆ. ɺ. 

ʉʫʯʘʩʥʽ ʝʣʝʢʪʨʦʥʥʽ ʢʦʤʝʨʮʽʡʥʽ ʧʣʘʪʬʦʨʤʠ ʛʝʥʝʨʫʶʪʴ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʷʢʽ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʮʽʥʥʠʭ ʙʽʟʥʝʩ-ʽʥʩʘʡʪʽʚ. ʎʽ ʜʘʥʽ ʤʽʩʪʷʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʜʘʞʽ, ʢʣʽʻʥʪʽʚ, ʪʦʚʘʨʥʽ ʢʘʪʝʛʦʨʽʾ ʪʘ ʤʘʨʢʝʪʠʥʛʦʚʽ ʢʘʤʧʘʥʽʾ. ɺ 

ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤʘʭ ʪʘʢʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʪʝʥʜʝʥʮʽʡ. 

ɸʥʘʣʽʪʠʯʥʘ ʩʠʩʪʝʤʘ ð ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʟʙʠʨʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʽ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʜʘʥʽ, ʱʦʙ ʥʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʘʥʘʣʽʟʫ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ. ʋ ʢʦʥʪʝʢʩʪʽ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʪʘʢʽ ʩʠʩʪʝʤʠ 

ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʟʥʘʯʘʪʠ ʧʦʚʝʜʽʥʢʫ ʩʧʦʞʠʚʘʯʽʚ, ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʤʧʘʥʽʡ, ʘʥʘʣʽʟʫʚʘʪʠ ʧʨʦʜʘʞʽ ʪʘ ʽʥʚʝʥʪʘʨʠʟʘʮʽʶ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʷʪʠ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ[1]. 

ʎʽ ʩʠʩʪʝʤʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ ʘʥʘʣʽʟ ʚʝʣʠʢʠʭ ʜʘʥʠʭ (Big 

Data), ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, ʽʥʩʪʨʫʤʝʥʪʠ ʙʽʟʥʝʩ-ʘʥʘʣʽʪʠʢʠ ʪʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʘʤʠ ʟ ʢʣʽʻʥʪʘʤʠ (CRM). ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʝʣʝʢʪʨʦʥʥʦʾ 

ʢʦʤʝʨʮʽʾ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʨʠʥʢʦʚʠʭ ʪʝʥʜʝʥʮʽʡ, ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ 

ʟʘʜʦʚʦʣʝʥʥʷ ʢʣʽʻʥʪʽʚ ʪʘ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ. 

ʋ ʚʣʘʩʥʠʭ ʧʦʪʦʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʟʦʩʝʨʝʜʞʝʥʦ ʫʚʘʛʫ ʥʘ ʘʥʘʣʽʟʽ ʧʨʦʜʘʞʽʚ ʟ 

ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ ʥʘ ʜʦʭʽʜ ʟʘ ʨʦʟʜʽʣʘʤʠ ʪʦʚʘʨʽʚ. ʎʝ 

ʜʦʧʦʤʦʞʝ ʟʨʦʟʫʤʽʪʠ, ʷʢʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽʾ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʚ ʨʽʟʥʠʭ ʪʦʚʘʨʥʠʭ 

ʨʦʟʜʽʣʘʭ ʪʘ ʷʢ ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʛʘʣʴʥʠʡ ʜʦʭʽʜ. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʤʦʞʫʪʴ 

ʜʦʧʦʤʦʛʪʠ ʧʽʜʧʨʠʻʤʩʪʚʫ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʪʘ 

ʨʦʟʨʦʙʠʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʨʝʢʣʘʤʥʽ ʢʘʤʧʘʥʽʾ. 

ʆʜʥʠʤ ʽʟ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʩʪʘʣʘ ʨʝʘʣʽʟʘʮʽʷ ʟʘʜʘʯʽ ʤʝʪʦʜʦʤ ʥʘʾʚʥʦʛʦ ɹʘʡʻʩʘ. ʎʝʡ 

ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʝʦʨʝʤʽ ɹʘʡʻʩʘ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʡʤʦʚʽʨʥʦʩʪʝʡ. ɺʽʥ ʧʨʠʧʫʩʢʘʻ ʥʝʟʘʣʝʞʥʽʩʪʴ ʦʟʥʘʢ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʰʚʠʜʢʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ[2]. 

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʝʪʦʜ ʅʘʾʚʥʦʛʦ ɹʘʡʻʩʘ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʪʦʚʘʨʥʠʭ ʨʦʟʜʽʣʽʚ ʟʘ ʜʦʭʽʜʥʽʩʪʶ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ. ɺʭʽʜʥʠʤʠ ʜʘʥʠʤʠ 

ʙʫʣʠ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʨʝʢʣʘʤʥʽ ʢʘʤʧʘʥʽʾ, ʨʦʟʜʽʣʠ ʪʦʚʘʨʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʦʙʩʷʛʠ ʧʨʦʜʘʞʽʚ. 

ɼʣʷ ʧʦʯʘʪʢʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʮʽʥʠ ʜʦʭʦʜʫ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʨʦʟʜʽʣʠʪʠ ʜʘʥʽ ʥʘ ʜʚʽ 

ʢʘʪʝʛʦʨʽʾ: ʥʠʟʴʢʘ ʪʘ ʚʠʩʦʢʘ ʮʽʥʘ. ʎʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ, ʜʝ 

ʟʥʘʯʝʥʥʷ ʚʠʱʝ ʤʝʜʽʘʥʠ ʧʦ ʚʠʙʽʨʮʽ ʧʦʟʥʘʯʘʣʦʩʷ ʷʢ ʚʠʩʦʢʘ ʮʽʥʘ, ʘ ʚʩʝ, ʱʦ ʥʠʞʯʝ ʘʙʦ 

ʜʦʨʽʚʥʶʻ ʤʝʜʽʘʥʽ, ʚʚʘʞʘʣʦʩʷ ʥʠʟʴʢʦʶ ʮʽʥʦʶ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʅʘʾʚʥʦʛʦ ɹʘʡʻʩʘ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʡʤʦʚʽʨʥʽʩʪʴ 

ʚʠʩʦʢʦʾ ʪʘ ʥʠʟʴʢʦʾ ʮʽʥʠ ʧʨʦʜʘʞʫ, ʚʠʭʦʜʷʯʠ ʟ ʨʦʟʜʽʣʽʚ ʪʦʚʘʨʽʚ ʪʘ ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ. 

ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʠʚ ʜʦʩʣʽʜʠʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʨʽʟʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʜʘʥʠʭ ʪʘ ʾʭ ʚʧʣʠʚ 

ʥʘ ʮʽʥʫ ʧʨʦʜʘʞʫ. 

ʅʠʞʯʝ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʩʦʢʦʾ ʪʘ ʥʠʟʴʢʦʾ ʮʽʥʠ ʟʘ 

ʨʦʟʜʽʣʘʤʠ ʪʦʚʘʨʽʚ ʪʘ ʨʝʢʣʘʤʥʠʤʠ ʢʘʤʧʘʥʽʷʤʠ. 

ʊʘʙʣʠʮʷ 1. ʈʝʟʫʣʴʪʘʪʠ ʨʝʘʣʽʟʘʮʽʾ ʟʘʜʘʯʽ ʤʝʪʦʜʦʤ ʅʘʾʚʥʦʛʦ ɹʘʡʻʩʘ. 

Section Campaign 
High Price 

Probability  
Low Price Probability  

ʉhildren's goods Discounts 88,6% 11,3% 

ʉhildren's goods Spring Sale 57% 42% 

Home goods Spring Sale 40% 60% 

Home goods Discount 80% 20% 

Animal products Discount 66% 33% 



 

 

Animal products Spring Sale 25% 75% 

Animal products Limited Time Offer 42,8% 53,1% 

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʩʦʢʠʭ ʽ ʥʠʟʴʢʠʭ ʮʽʥ ʫ ʨʽʟʥʠʭ 

ʨʦʟʜʽʣʘʭ ʽ ʟʘ ʨʽʟʥʠʤʠ ʨʝʢʣʘʤʥʠʤʠ ʢʘʤʧʘʥʽʷʤʠ, ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʢʽʣʴʢʘ ʮʽʢʘʚʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʋ ʨʦʟʜʽʣʽ ʜʠʪʷʯʠʭ ʪʦʚʘʨʽʚ, ʢʦʣʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʥʠʞʢʠ, ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʩʦʢʦʾ ʮʽʥʠ 

ʧʨʦʜʘʞʫ ʩʪʘʥʦʚʠʪʴ 88,6%. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʥʠʞʢʠ ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʟʘʟʚʠʯʘʡ 

ʩʪʦʩʫʶʪʴʩʷ ʙʽʣʴʰ ʜʦʨʦʛʠʭ ʪʦʚʘʨʽʚ ʘʙʦ ʟʥʠʞʢʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʘʞʫ ʩʘʤʝ 

ʜʦʨʦʛʠʭ ʪʦʚʘʨʽʚ. ʇʽʜ ʯʘʩ ʚʝʩʥʷʥʦʛʦ ʨʦʟʧʨʦʜʘʞʫ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʩʦʢʦʾ ʮʽʥʠ ʟʤʝʥʰʫʻʪʴʩʷ 

ʜʦ 57%, ʤʦʞʣʠʚʦ, ʯʝʨʝʟ ʪʝ, ʱʦ ʚ ʨʘʤʢʘʭ ʮʽʻʾ ʢʘʤʧʘʥʽʾ ʧʨʦʧʦʥʫʶʪʴʩʷ ʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʪʦʚʘʨʠ ʟʘ ʟʥʠʞʝʥʦʶ ʮʽʥʦʶ, ʚʢʣʶʯʘʶʯʠ ʪʽ, ʱʦ ʤʘʶʪʴ ʥʠʞʯʫ ʚʘʨʪʽʩʪʴ. 

ʋ ʨʦʟʜʽʣʽ ʜʦʤʘʰʥʽʭ ʪʦʚʘʨʽʚ ʧʽʜ ʯʘʩ ʚʝʩʥʷʥʦʛʦ ʨʦʟʧʨʦʜʘʞʫ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʩʦʢʦʾ 

ʮʽʥʠ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 40%, ʪʦʜʽ ʷʢ ʧʽʜ ʯʘʩ ʟʥʠʞʦʢ ʚʦʥʘ ʟʨʦʩʪʘʻ ʜʦ 80%. ʎʝ ʚʢʘʟʫʻ ʥʘ ʪʝ, 

ʱʦ ʟʥʠʞʢʠ ʟʜʝʙʽʣʴʰʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʪʦʚʘʨʽʚ ʟ ʚʠʱʦʾ ʮʽʥʦʚʦʾ ʢʘʪʝʛʦʨʽʾ, ʪʦʜʽ ʷʢ 

ʚʝʩʥʷʥʠʡ ʨʦʟʧʨʦʜʘʞ ʤʦʞʝ ʦʭʦʧʣʶʚʘʪʠ ʙʽʣʴʰ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʦʚʘʨʽʚ, ʚʢʣʶʯʥʦ ʟ 

ʜʦʩʪʫʧʥʽʰʠʤʠ. 

ʋ ʨʦʟʜʽʣʽ ʪʦʚʘʨʽʚ ʜʣʷ ʪʚʘʨʠʥ, ʜʣʷ ʢʘʤʧʘʥʽʾ ʟʽ ʟʥʠʞʢʘʤʠ, ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʩʦʢʦʾ ʮʽʥʠ 

ʩʪʘʥʦʚʠʪʴ 66%, ʘʣʝ ʧʽʜ ʯʘʩ ʚʝʩʥʷʥʦʛʦ ʨʦʟʧʨʦʜʘʞʫ ʚʦʥʘ ʨʽʟʢʦ ʧʘʜʘʻ ʜʦ 25%. ʎʝ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʚʝʩʥʷʥʠʡ ʨʦʟʧʨʦʜʘʞ ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʟʦʩʝʨʝʜʞʝʥʠʡ ʥʘ ʜʝʰʝʚʰʠʭ ʪʦʚʘʨʘʭ, ʘ 

ʟʥʠʞʢʠ ʧʝʨʝʚʘʞʥʦ ʥʘʮʽʣʝʥʽ ʥʘ ʙʽʣʴʰ ʜʦʨʦʛʽ ʪʦʚʘʨʠ. ʂʘʤʧʘʥʽʷ "ʆʙʤʝʞʝʥʘ ʧʨʦʧʦʟʠʮʽʷ" 

ʜʝʤʦʥʩʪʨʫʻ ʙʽʣʴʰ ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʟ ʡʤʦʚʽʨʥʽʩʪʶ ʚʠʩʦʢʦʾ ʮʽʥʠ ʚ 

42,8%. 

ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʨʽʟʥʽ ʨʝʢʣʘʤʥʽ ʢʘʤʧʘʥʽʾ ʤʘʶʪʴ ʨʽʟʥʠʡ ʚʧʣʠʚ ʥʘ 

ʨʦʟʜʽʣʠ ʪʘ ʾʭʥʶ ʮʽʥʦʚʫ ʩʪʨʫʢʪʫʨʫ. ɿʥʠʞʢʠ ʩʧʨʠʷʶʪʴ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʟ ʚʠʱʦʾ ʮʽʥʦʚʦʾ 

ʢʘʪʝʛʦʨʽʾ, ʪʦʜʽ ʷʢ ʚʝʩʥʷʥʽ ʨʦʟʧʨʦʜʘʞʽ ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʥʘ ʜʝʰʝʚʰʠʭ ʪʦʚʘʨʘʭ. 

ɼʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ, ʦʨʽʻʥʪʫʶʯʠ ʾʭ ʥʘ ʧʝʚʥʽ 

ʮʽʥʦʚʽ ʢʘʪʝʛʦʨʽʾ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ, ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʘʥʘʣʽʟʫ, ʜʦʧʦʤʦʞʫʪʴ ʧʽʜʧʨʠʻʤʩʪʚʫ 

ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʚʠʟʥʘʯʠʪʠ ʧʨʽʦʨʠʪʝʪʠ ʚ ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʷʭ ʪʘ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ 

ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʤʘʨʢʝʪʠʥʛʦʚʠʤʠ ʟʫʩʠʣʣʷʤʠ ʪʘ ʜʦʭʽʜʥʽʩʪʶ ʨʽʟʥʠʭ ʪʦʚʘʨʥʠʭ ʨʦʟʜʽʣʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Building Data Analysis Platform. https://www.aimprosoft.com/blog/building-

a-data-analytics-software/ 

2. ʄʝʪʦʜ ʅʘʾʚʥʦʛʦ ɹʘʡʻʩʘ. https://www.ibm.com/topics/naive-bayes 
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ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɯʅʅʗ ɯʅʌʆʈʄɸʎɯɭʖ ɺ ʄɽʉɽʅɼɾɽʈɯ 

ʅʫʞʥʷʢ ɺ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʥʢʨʘʪʴʻʚ ɺ.ʆ. 

ɿʨʦʩʪʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʩʧʨʠʯʠʥʷʻ ʧʦʪʨʝʙʫ ʚ ʟʨʫʯʥʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ 

ʟʘʩʦʙʘʭ ʢʦʤʫʥʽʢʘʮʽʾ ʩʝʨʝʜ ʧʨʘʮʽʚʥʠʢʽʚ. ʋ ʩʫʯʘʩʥʦʤʫ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʽ, ʜʝ ʰʚʠʜʢʽʩʪʴ ʪʘ 

ʪʦʯʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʻ ʢʣʶʯʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʫʩʧʽʭʫ, ʤʝʩʝʥʜʞʝʨʠ ʩʪʘʶʪʴ ʦʩʥʦʚʥʠʤ 

ʟʘʩʦʙʦʤ ʢʦʤʫʥʽʢʘʮʽʾ. ʆʜʥʘʢ, ʥʘ ʰʣʷʭʫ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʫʥʽʢʘʮʽʾ 

ʚʠʥʠʢʘʶʪʴ ʥʦʚʽ ʚʠʢʣʠʢʠ ʪʘ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ 

ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʚ ʤʝʩʝʥʜʞʝʨʘʭ. 

ɺʥʫʪʨʽʰʥʴʦ-ʢʦʨʧʦʨʘʪʠʚʥʽ ʤʝʩʝʥʜʞʝʨʠ ʚʠʷʚʣʷʶʪʴʩʷ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤʠ ʫ 

ʢʦʥʪʝʢʩʪʽ ʚʝʣʠʢʠʭ ʪʘ ʨʦʟʧʦʜʽʣʝʥʠʭ ʢʦʤʘʥʜ, ʜʝ ʧʨʘʮʽʚʥʠʢʠ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʥʘ 

ʨʽʟʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʪʦʯʢʘʭ ʘʙʦ ʧʨʘʮʶʚʘʪʠ ʟ ʚʽʜʜʘʣʝʥʠʭ ʦʬʽʩʽʚ. ɿʘʙʝʟʧʝʯʝʥʥʷ 

ʰʚʠʜʢʦʛʦ, ʙʝʟʧʝʯʥʦʛʦ ʪʘ ʟʨʫʯʥʦʛʦ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʚ ʤʝʞʘʭ ʦʨʛʘʥʽʟʘʮʽʾ ʩʪʘʻ 

ʧʨʽʦʨʠʪʝʪʦʤ, ʦʩʦʙʣʠʚʦ ʫ ʚʽʜʥʦʰʝʥʥʽ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʪʘ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʎʝ ʩʪʘʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʩʧʽʰʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʡ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. 

ʊʦʤʫ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʚ 

ʤʝʩʝʥʜʞʝʨʘʭ ʥʝ ʣʠʰʝ ʘʢʪʫʘʣʴʥʝ, ʘʣʝ ʡ ʚʘʞʣʠʚʝ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʝʢʪʦʨʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʢʦʤʘʥʜ. ɿʦʢʨʝʤʘ, ʧʦʪʨʽʙʥʦ 

ʘʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʽʥʪʝʛʨʘʮʽʻʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʟʨʫʯʥʦʛʦ ʦʙʤʽʥʫ ʜʦʢʫʤʝʥʪʘʤʠ, 

ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʜʘʥʠʭ. ʈʦʟʚʠʪʦʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʷʚʣʷʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ 

ʧʘʪʝʨʥʠ ʢʦʤʫʥʽʢʘʮʽʾ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʧʦʢʨʘʱʝʥʥʶ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʨʘʮʽʚʥʠʢʘʤʠ ʪʘ 

ʟʨʦʩʪʘʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʤʘʥʜʥʠʭ ʧʨʦʝʢʪʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʽʥʬʦʨʤʘʮʽʻʶ ʚ ʤʝʩʝʥʜʞʝʨʘʭ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦ-ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʤʝʪʘ 

ʧʨʦʝʢʪʫ ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ ʨʽʰʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ ʩʫʯʘʩʥʠʭ ʢʦʤʘʥʜ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʡ. ʆʜʥʘʢ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʘʩʧʝʢʪʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʥʝ ʣʠʰʝ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ, ʘʣʝ ʡ ʾʾ ʚʧʣʠʚ 

ʥʘ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʫ ʢʫʣʴʪʫʨʫ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʻ ʨʦʟʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ 

ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʩʝʨʝʜ ʧʨʘʮʽʚʥʠʢʽʚ ʢʦʤʧʘʥʽʾ. ʎʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʩʪʚʦʨʝʥʥʷ ʽʥʪʫʾʪʠʚʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ ʟʨʫʯʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʨʝʘʣʽʟʘʮʽʶ ʤʝʭʘʥʽʟʤʽʚ ʰʚʠʜʢʦʛʦ ʧʦʰʫʢʫ ʪʘ ʬʽʣʴʪʨʘʮʽʾ ʧʦʚʽʜʦʤʣʝʥʴ, ʘ ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʜʘʥʠʭ. ɼʦʜʘʪʢʦʚʦ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʪʨʝʙʠ 

ʨʽʟʥʠʭ ʢʦʤʘʥʜ ʪʘ ʚʽʜʜʽʣʽʚ, ʱʦʙ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʙʫʣʘ ʤʘʢʩʠʤʘʣʴʥʦ ʘʜʘʧʪʦʚʘʥʘ ʜʦ 

ʩʧʝʮʠʬʽʢʠ ʨʦʙʦʯʠʭ ʧʦʪʨʝʙ ʨʽʟʥʠʭ ʛʨʫʧ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʤʝʪʦʶ ʧʨʦʝʢʪʫ ʻ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʰʣʷʭʦʤ 

ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʟʘʚʜʘʥʴ ʚ ʨʘʤʢʘʭ ʢʦʤʘʥʜʠ. ʎʝ ʜʦʟʚʦʣʠʪʴ 

ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ ʢʦʤʧʘʥʽʾ ʪʘ ʧʽʜʚʠʱʠʪʠ ʟʘʛʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʨʦʙʦʪʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʣʷʪʠ ʽʤʧʣʝʤʝʥʪʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣ, 

ʱʦ ʩʧʨʦʱʫʻ ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ ʥʘʜ ʧʨʦʝʢʪʘʤʠ, ʟʘʙʝʟʧʝʯʫʻ ʯʽʪʢʫ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʶ ʪʘ 

ʟʚʽʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʪʘ ʦʙʤʽʥʫ ʟʥʘʥʥʷʤʠ ʪʘ ʽʜʝʷʤʠ ʩʝʨʝʜ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʝʢʪ ʤʘʻ ʥʘ ʤʝʪʽ ʥʝ ʣʠʰʝ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʘʣʝ ʡ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʾʾ ʚ ʨʝʘʣʴʥʝ ʚʠʨʦʙʥʠʯʝ ʩʝʨʝʜʦʚʠʱʝ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 

ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ ʧʦʩʪʽʡʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ 

ʪʘ ʦʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥ ʫ ʧʦʪʨʝʙʘʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʛʨʝʩʽ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʚʠʢʦʨʠʩʪʘʥʠʡ ʩʫʯʘʩʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʩʪʝʢ, ʱʦ ʚʢʣʶʯʘʻ ʫ 

ʩʝʙʝ JavaScript ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ Angular, ʘ ʪʘʢʦʞ HTML ʪʘ CSS. 

ɺʠʢʦʨʠʩʪʘʥʥʷ JavaScript ʫ ʧʦʻʜʥʘʥʥʽ ʟ Angular ʜʦʟʚʦʣʠʪʴ ʥʘʤ ʩʪʚʦʨʠʪʠ ʜʠʥʘʤʽʯʥʽ ʪʘ 



 

 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʽʥʪʝʨʬʝʡʩʫ, ʱʦ ʧʽʜʚʠʱʠʪʴ ʟʨʫʯʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʜʦʜʘʪʢʦʤ. HTML ʪʘ CSS ʟʘʙʝʟʧʝʯʘʪʴ ʩʪʨʫʢʪʫʨʫ ʪʘ ʦʬʦʨʤʣʝʥʥʷ 

ʚʝʙ-ʩʪʦʨʽʥʦʢ, ʟʨʦʙʣʷʯʠ ʾʭ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʤʠ ʪʘ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʊʘʢʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʩʪʝʢ ʜʦʟʚʦʣʠʪʴ ʥʘʤ ʰʚʠʜʢʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʨʦʟʨʦʙʣʷʪʠ ʽʥʪʝʨʬʝʡʩ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ ʟʨʫʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʦʜʘʪʢʫ [1]. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʚʽʜʢʨʠʚʘʻ ʧʝʨʝʜ ʥʘʤʠ ʙʝʟʤʝʞʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ 

ʤʝʪʠ. ʆʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʤʝʩʝʥʜʞʝʨʽʚ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʚʽʜʫ ʯʝʨʝʟ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ. ʐɯ ʤʦʞʝ ʥʝ ʣʠʰʝ 

ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ, ʘʣʝ ʡ ʚʠʭʦʜʠʪʠ ʟʘ ʤʝʞʽ ʧʨʦʩʪʦʛʦ ʦʙʨʦʙʣʝʥʥʷ 

ʜʘʥʠʭ, ʨʦʙʣʷʯʠ ʘʢʮʝʥʪ ʥʘ ʟʨʦʟʫʤʽʥʥʽ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʾʭʥʽʭ ʧʦʙʘʞʘʥʴ [2]. 

ʇʦ-ʧʝʨʰʝ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʥʝ ʣʠʰʝ ʩʘʤʽ ʜʘʥʽ, ʘʣʝ ʡ ʾʭʥʽ 

ʢʦʥʪʝʢʩʪʫʘʣʴʥʽ ʟʚ'ʷʟʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʡʦʤʫ ʨʦʟʨʦʙʣʷʪʠ ʙʽʣʴʰ ʛʣʠʙʦʢʽ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʘ ʤʦʞʝ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʪʝ, ʱʦ ʢʦʨʠʩʪʫʚʘʯ 

ʧʝʨʝʛʣʷʜʘʻ ʯʠ ʯʠʪʘʻ, ʘʣʝ ʡ ʢʦʥʪʝʢʩʪ ʫ ʯʘʩʽ, ʤʽʩʮʽ ʪʘ ʥʘʩʪʨʦʾ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʟʨʦʙʠʪʠ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʙʽʣʴʰ ʘʜʘʧʪʠʚʥʠʤʠ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤʠ. 

ʇʦ-ʜʨʫʛʝ, ʘʥʘʣʽʟ ʧʘʪʝʨʥʽʚ ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʦʞʝ ʚʽʜʢʨʠʚʘʪʠ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʤʝʩʝʥʜʞʝʨʘ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʘʥʘʣʽʟ 

ʧʦʢʘʟʫʻ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʢʪʠʚʥʽ ʫ ʧʝʚʥʠʡ ʯʘʩ ʜʥʷ, ʪʦ ʤʦʞʥʘ ʚʧʨʦʚʘʜʠʪʠ 

ʬʫʥʢʮʽʾ, ʷʢʽ ʘʚʪʦʤʘʪʠʯʥʦ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʮʴʦʛʦ ʨʠʪʤʫ ʘʢʪʠʚʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʨʝʞʠʤ 

"ʥʝ ʪʫʨʙʫʚʘʪʠ" ʘʙʦ ʘʚʪʦʤʘʪʠʯʥʽ ʥʘʛʘʜʫʚʘʥʥʷ ʧʨʦ ʚʘʞʣʠʚʽ ʧʦʜʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʩʪʚʦʨʠʪʠ ʧʨʦʜʫʢʪ, ʷʢʠʡ ʢʨʘʱʝ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘʣʝ ʡ ʨʦʙʠʪʴ ʡʦʛʦ ʙʽʣʴʰ ʛʥʫʯʢʠʤ, ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ, ʤʝʩʝʥʜʞʝʨ ʩʪʘʻ ʥʝ ʧʨʦʩʪʦ ʟʘʩʦʙʦʤ ʢʦʤʫʥʽʢʘʮʽʾ, ʘʣʝ ʽ ʦʩʦʙʠʩʪʠʤ 

ʘʩʠʩʪʝʥʪʦʤ, ʷʢʠʡ ʟʘʚʞʜʠ ʥʘ ʧʽʜʭʦʜʽ, ʨʦʟʫʤʽʻ ʩʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʛʦʪʦʚʠʡ ʜʦʧʦʤʦʛʪʠ ʫ 

ʙʫʜʴ-ʷʢʽʡ ʩʠʪʫʘʮʽʾ. 
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ʋɼʂ 004.4 

ɺʀʂʆʈʀʉʊɸʅʅʗ DATA MINING ʋ ʉʀʉʊɽʄɯ ʄʆʅɯʊʆʈʀʅɻʋ ʇɸʈɸʄɽʊʈɯɺ 

ʌɯʅɸʅʉʆɺʀʍ ʈʀʅʂɯɺ 

ʅʽʢʽʪʽʥ ɼ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʝʥʜʻʣ ʊ.ɯ. 

ʈʦʣʴ data mining ʫ ʧʦʢʨʘʱʝʥʥʽ ʘʥʘʣʽʟʫ ʬʽʥʘʥʩʦʚʠʭ ʨʠʥʢʽʚ: Data mining 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ, ʪʘʢʽ ʷʢ ʢʣʘʩʠʬʽʢʘʮʽʷ, ʢʣʘʩʪʝʨʠʟʘʮʽʷ, ʘʩʦʮʽʘʪʠʚʥʠʡ 

ʘʥʘʣʽʟ ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʩʢʣʘʜʥʠʭ ʟʚ'ʷʟʢʽʚ ʫ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʬʽʥʘʥʩʦʚʠʭ ʜʘʥʠʭ. ɸʣʛʦʨʠʪʤʠ data mining ʜʦʧʦʤʘʛʘʶʪʴ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʘʪʝʨʥʠ ʪʘ ʪʝʥʜʝʥʮʽʾ ʚ ʮʽʥʘʭ ʘʢʮʽʡ, ʚʘʣʶʪʥʠʭ ʢʫʨʩʘʭ, ʦʙʩʷʛʘʭ ʪʦʨʛʽʚ ʪʘ 

ʽʥʰʠʭ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʘʭ. ʎʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʨʫʭʽʚ ʨʠʥʢʫ ʪʘ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʨʽʰʝʥʴ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ data mining ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʧʦʚʝʜʽʥʢʠ 

ʬʽʥʘʥʩʦʚʠʭ ʨʠʥʢʽʚ ʪʘ ʨʠʟʠʢʽʚ: Data mining ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ 

ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʘ ʧʘʪʝʨʥʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ 

ʤʘʡʙʫʪʥʽ ʪʨʝʥʜʠ ʨʠʥʢʫ. ʎʽ ʘʥʘʣʽʟʠ ʜʦʟʚʦʣʷʶʪʴ ʽʥʚʝʩʪʦʨʘʤ ʪʘ ʪʨʝʡʜʝʨʘʤ ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʨʠʟʠʢʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʶ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ 

ʽʥʚʝʩʪʫʚʘʥʥʷ ʪʘ ʪʦʨʛʽʚʣʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ data mining ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʬʽʥʘʥʩʦʚʠʭ ʘʥʦʤʘʣʽʡ ʪʘ 

ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʨʠʟʠʢʽʚ: Data mining ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʣʷʪʠ ʥʝʟʚʠʯʘʡʥʽ ʘʙʦ 

ʘʥʦʤʘʣʴʥʽ ʟʤʽʥʠ ʚ ʬʽʥʘʥʩʦʚʠʭ ʜʘʥʠʭ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʨʠʟʠʢʽʚ ʘʙʦ 

ʤʦʞʣʠʚʦʩʪʝʡ. ʎʝ ʜʦʟʚʦʣʷʻ ʬʘʭʽʚʮʷʤ ʟ ʨʠʟʠʢ-ʤʝʥʝʜʞʤʝʥʪʫ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʧʦʪʝʥʮʽʡʥʽ ʥʝʙʝʟʧʝʢʠ ʪʘ ʧʨʠʡʤʘʪʠ ʟʘʭʦʜʠ ʜʣʷ ʟʘʭʠʩʪʫ ʧʦʨʪʬʝʣʷ. 

ɺʧʣʠʚ data mining ʥʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʬʽʥʘʥʩʦʚʦʤʫ ʩʝʢʪʦʨʽ: ɸʥʘʣʽʟ ʜʘʥʠʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ data mining ʜʦʟʚʦʣʷʻ ʬʽʥʘʥʩʦʚʠʤ ʘʥʘʣʽʪʠʢʘʤ ʪʘ ʤʝʥʝʜʞʝʨʘʤ 

ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʽʥʚʝʩʪʫʚʘʥʥʷ, ʪʦʨʛʽʚʣʽ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ. 

ɺʽʥ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʦʧʪʠʤʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʩʪʨʘʪʝʛʽʡ ʪʘ ʚʠʙʦʨʽ 

ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʘʢʪʠʚʽʚ ʜʣʷ ʽʥʚʝʩʪʫʚʘʥʥʷ. 

ʈʦʟʚʠʪʦʢ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʬʽʥʘʥʩʦʚʠʭ ʨʠʥʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ data 

mining: Data mining ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʘʥʘʣʽʟʫ ʬʽʥʘʥʩʦʚʠʭ ʜʘʥʠʭ ʪʘ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʥʘ ʨʠʥʢʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ ʰʚʠʜʢʽʩʪʴ 

ʨʝʘʢʮʽʾ ʥʘ ʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʟʤʽʥʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʨʠʟʠʢʘʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ data mining ʫ ʚʠʷʚʣʝʥʥʽ ʽ ʧʦʧʝʨʝʜʞʝʥʥʽ ʬʽʥʘʥʩʦʚʠʭ 

ʰʘʭʨʘʡʩʪʚ ʪʘ ʟʣʦʚʞʠʚʘʥʴ: Data mining ʚʠʷʚʣʷʻ ʥʝʟʚʠʯʘʡʥʽ ʘʙʦ ʧʽʜʦʟʨʽʣʽ ʧʘʪʝʨʥʠ ʪʘ 

ʪʨʘʥʟʘʢʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʬʽʥʘʥʩʦʚʽ ʰʘʭʨʘʡʩʪʚʘ ʘʙʦ ʟʣʦʚʞʠʚʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ data mining ʜʦʧʦʤʘʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʪʘʢʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʨʘʥʥʽʭ 

ʩʪʘʜʽʷʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʧʦʙʽʛʪʠ ʬʽʥʘʥʩʦʚʠʤ ʚʪʨʘʪʘʤ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ ʨʠʥʢʫ. 

ʈʦʣʴ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ 

ʬʽʥʘʥʩʦʚʠʭ ʨʠʥʢʽʚ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʧʦʻʜʥʘʥʥʽ ʟ data 

mining ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʙʽʣʴʰ ʪʦʯʥʽ ʪʘ ʝʬʝʢʪʠʚʥʽ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʥʢʦʚʠʭ 

ʪʨʝʥʜʽʚ ʪʘ ʨʠʟʠʢʽʚ. ʎʝ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʽʣʴʰ 

ʰʚʠʜʢʝ ʪʘ ʪʦʯʥʝ ʚʠʷʚʣʝʥʥʷ ʚʘʞʣʠʚʠʭ ʟʤʽʥ ʥʘ ʨʠʥʢʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ data mining ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ ʨʠʥʢʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʪʨʝʥʜʽʚ ʫ ʬʽʥʘʥʩʦʚʦʤʫ ʩʝʢʪʦʨʽ: Data mining ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ 

ʦʙʩʷʛʠ ʜʘʥʠʭ ʱʦʜʦ ʧʦʚʝʜʽʥʢʠ ʨʠʥʢʫ, ʚʠʷʚʣʷʶʯʠ ʧʘʪʝʨʥʠ ʪʘ ʪʝʥʜʝʥʮʽʾ. ʎʝ ʜʦʧʦʤʘʛʘʻ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʤʘʡʙʫʪʥʽ ʪʨʝʥʜʠ ʫ ʬʽʥʘʥʩʦʚʦʤʫ ʩʝʢʪʦʨʽ ʪʘ ʧʨʠʡʤʘʪʠ ʚʽʜʧʦʚʽʜʥʽ 

ʽʥʚʝʩʪʠʮʽʡʥʽ ʨʽʰʝʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ data mining ʫ ʚʠʷʚʣʝʥʥʽ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʬʽʥʘʥʩʦʚʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʠʥʦʢ: Data mining ʜʦʟʚʦʣʷʻ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʩʢʣʘʜʥʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʨʽʟʥʠʤʠ ʬʽʥʘʥʩʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʟʦʚʥʽʰʥʽʤʠ 



 

 

ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʝʢʦʥʦʤʽʯʥʽ, ʧʦʣʽʪʠʯʥʽ ʘʙʦ ʩʦʮʽʘʣʴʥʽ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʢʨʘʱʝ 

ʨʦʟʫʤʽʪʠ, ʷʢʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʠʥʦʢ ʪʘ ʷʢ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʮʶ ʽʥʬʦʨʤʘʮʽʶ 

ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʢ Data Mining ʜʣʷ ʧʦʰʫʢʫ ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʪʘ ʨʠʟʠʢ-ʤʝʥʝʜʞʤʝʥʪʫ ʥʘ ʬʽʥʘʥʩʦʚʠʭ ʨʠʥʢʘʭ: Data mining 

ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʥʘ ʨʠʥʢʫ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʪʨʝʡʜʝʨʘʤ ʪʘ ʽʥʚʝʩʪʦʨʘʤ ʟʥʘʡʪʠ ʥʘʡʙʽʣʴʰ 

ʚʠʛʽʜʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʥʚʝʩʪʫʚʘʥʥʷ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʤʦʞʣʠʚʽ ʨʠʟʠʢʠ. 
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʀʉʊɽʄʀ ɸʅɸʃɯɿʋ ʇʆʇʋʃʗʈʅʆʉʊɯ ɺɯɼɽʆ 

ɺ ɯʅʊɽʈʅɽʊɯ 

ʄʘʩʶʢ ɼ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ. ʆ. 

ʄʝʪʦ  ʁ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚʽʜʝʦ ʚ ʽʥʪʝʨʥʝʪʽ. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʙʠʨʘʪʠ, 

ʦʙʨʦʙʣʷʪʠ ʪʘ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʧʝʨʝʛʣʷʜʠ, ʣʘʡʢʠ, ʢʦʤʝʥʪʘʨʽ. 

ʆʙôʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʘʥʘʣʽʟʫ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʚʽʜʝʦ ʚ ʽʥʪʝʨʥʝʪʽ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʝʪʦʜʠ ʪʘ ʘʣʛʦʨʠʪʤʠ ʜʣʷ 

ʟʙʦʨʫ, ʦʙʨʦʙʢʠ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʧʨʦ ʧʦʧʫʣʷʨʥʽʩʪʴ ʚʽʜʝʦ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɸʥʘʣʽʟ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚʽʜʝʦ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʩʪʚʦʨʶʚʘʯʽʚ 

ʢʦʥʪʝʥʪʫ, ʤʘʨʢʝʪʦʣʦʛʽʚ, ʨʝʢʣʘʤʦʜʘʚʮʽʚ ʪʘ ʽʥʰʠʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ. ʈʦʟʫʤʽʥʥʷ ʪʦʛʦ, 

ʷʢʽ ʚʽʜʝʦ ʻ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʪʘ ʯʦʤʫ, ʜʦʧʦʤʘʛʘʻ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ 

ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʨʦʩʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ 

ʨʦʟʨʦʙʮʽ ʟʨʫʯʥʦʛʦ ʪʘ ʧʦʪʫʞʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʚʩʝʙʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚʽʜʝʦ 

ʚ ʽʥʪʝʨʥʝʪʽ. 

ʊʝʭʥʦʣʦʛʽʾ. ɼʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʚʽʜʝʦ ʚ ʽʥʪʝʨʥʝʪʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʾ: 

Python - ʟʨʫʯʥʘ ʽ ʧʦʪʫʞʥʘ ʤʦʚʘ ʟ ʙʘʛʘʪʦʶ ʝʢʦʩʠʩʪʝʤʦʶ ʙʽʙʣʽʦʪʝʢ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʜʘʥʠʤʠ. 

yt-dlp - ʮʝ ʙʽʙʣʽʦʪʝʢʘ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ ʜʣʷ Python, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʚʽʜʝʦ ʟ ʨʽʟʥʠʭ ʚʝʙ-ʩʘʡʪʽʚ, ʪʘʢʠʭ ʷʢ YouTube, Vimeo, Dailymotion, 

Twitch. 

Pandas (Python) - ʙʽʙʣʽʦʪʝʢʘ ʜʣʷ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ. 

Microsoft SQL Server ï ʜʣʷ ʜʘʥʠʭ. 

ʄʝʪʦʜʠ Data Mining: 

ʂʣʘʩʪʝʨʠʟʘʮʽʷ (Clustering): ʎʷ ʛʨʫʧʘ ʤʝʪʦʜʽʚ ʜʦʧʦʤʦʞʝ ʚʠʷʚʠʪʠ ʛʨʫʧʠ (ʢʣʘʩʪʝʨʠ) 

ʩʭʦʞʠʭ ʚʽʜʝʦ ʥʘ ʦʩʥʦʚʽ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʘʢʠʭ ʷʢ ʪʝʤʘʪʠʢʘ, ʧʦʧʫʣʷʨʥʽʩʪʴ. 

ɸʩʦʮʽʘʪʠʚʥʽ ʧʨʘʚʠʣʘ (Association Rule Mining): ʎʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ 

ʟʚ'ʷʟʢʠ ʤʽʞ ʨʽʟʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʽʜʝʦ ʪʘ ʾʭ ʧʦʧʫʣʷʨʥʽʩʪʶ. 

ɸʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ (Time Series Analysis): ʆʩʢʽʣʴʢʠ ʧʦʧʫʣʷʨʥʽʩʪʴ ʚʽʜʝʦ 

ʟʤʽʥʶʻʪʴʩʷ ʟ ʯʘʩʦʤ, ʘʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʜʦʧʦʤʦʞʝ ʚʠʷʚʠʪʠ ʩʝʟʦʥʥʽ ʘʙʦ ʮʠʢʣʽʯʥʽ 

ʪʝʥʜʝʥʮʽʾ, ʩʧʘʜʠ ʪʘ ʧʽʢʠ ʧʦʧʫʣʷʨʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʤʘʡʙʫʪʥʶ ʧʦʧʫʣʷʨʥʽʩʪʴ 

ʚʽʜʝʦ. 

ʈʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ (Regression Analysis): ʈʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚʽʜʝʦ ʚʽʜ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʪʘʢʠʭ ʷʢ ʪʨʠʚʘʣʽʩʪʴ, ʷʢʽʩʪʴ, ʪʝʛʠ, ʦʧʠʩ ʪʦʱʦ. ʎʝ ʜʦʧʦʤʦʞʝ ʟʨʦʟʫʤʽʪʠ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʧʫʣʷʨʥʽʩʪʴ. 

ɸʥʘʣʽʟ ʪʝʢʩʪʫ ʪʘ ʦʙʨʦʙʢʘ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ (Text Mining & NLP): ʎʽ ʤʝʪʦʜʠ ʤʦʞʫʪʴ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʽʜʝʦ, ʪʘʢʠʭ ʷʢ ʥʘʟʚʠ, ʦʧʠʩʠ, 

ʢʦʤʝʥʪʘʨʽ ʛʣʷʜʘʯʽʚ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʣʷʪʠ ʩʝʥʪʠʤʝʥʪʠ, ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʪʘ ʪʝʤʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʧʫʣʷʨʥʽʩʪʴ. 

ɺʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ (Data Visualization): ʈʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, 

ʪʘʢʽ ʷʢ ʜʽʘʛʨʘʤʠ, ʛʨʘʬʽʢʠ, ʪʝʧʣʦʚi ʢʘʨʪʠ, ʜʦʧʦʤʦʞʫʪʴ ʚʽʟʫʘʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʪʘ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʪʝʥʜʝʥʮʽʾ ʚ ʜʘʥʠʭ ʧʨʦ ʧʦʧʫʣʷʨʥʽʩʪʴ ʚʽʜʝʦ. 

ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ: 

ɸʥʘʣʽʟ ʪʝʢʩʪʫ ʥʘ ʧʨʝʚʴʶ: ɼʝʷʢʽ ʧʨʝʚʴʶ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʪʝʢʩʪ, ʥʘʧʨʠʢʣʘʜ, ʥʘʟʚʫ 

ʚʽʜʝʦ ʘʙʦ ʢʦʨʦʪʢʫ ʘʥʦʪʘʮʽʶ. ʄʝʪʦʜʠ ʦʧʪʠʯʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʠʤʚʦʣʽʚ (OCR) ʪʘ 

ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ (NLP) ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʠʪʷʛʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ 

ʮʴʦʛʦ ʪʝʢʩʪʫ. 



 

 

ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʛʣʠʙʦʢʝ ʥʘʚʯʘʥʥʷ: ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʘʢʽ ʷʢ ʟʛʦʨʪʢʦʚʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ (CNN), 

ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʦʟʥʘʢ ʫ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʘʩʪʴ ʟʨʫʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʩʝʙʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚʽʜʝʦ ʚ ʽʥʪʝʨʥʝʪʽ. ʉʠʩʪʝʤʘ ʟʙʠʨʘʻ ʜʘʥʽ ʧʨʦ ʧʝʨʝʛʣʷʜʠ, ʣʘʡʢʠ, 

ʢʦʤʝʥʪʘʨʽ ʚʽʜʝʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʙʣʽʦʪʝʢʠ yt-dlp. 

ʅʘ ʧʽʜʩʪʘʚʽ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʩʠʩʪʝʤʘ ʟʘʩʪʦʩʦʚʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ Data Mining, 

ʟʦʢʨʝʤʘ ʢʣʘʩʪʝʨʠʟʘʮʽʶ, ʘʩʦʮʽʘʪʠʚʥʽ ʧʨʘʚʠʣʘ, ʘʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ, 

ʘʥʘʣʽʟ ʪʝʢʩʪʫ ʪʘ ʦʙʨʦʙʢʫ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʧʨʠʭʦʚʘʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʟʚ'ʷʟʢʠ ʤʽʞ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʽʜʝʦ ʪʘ ʾʭ ʧʦʧʫʣʷʨʥʽʩʪʶ, ʩʝʟʦʥʥʽ 

ʪʝʥʜʝʥʮʽʾ, ʚʧʣʠʚ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʦʧʫʣʷʨʥʽʩʪʴ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʥʘʜʘʶʪʴ ʩʪʚʦʨʶʚʘʯʘʤ ʢʦʥʪʝʥʪʫ, ʤʘʨʢʝʪʦʣʦʛʘʤ ʪʘ 

ʨʝʢʣʘʤʦʜʘʚʮʷʤ ʮʽʥʥʽ ʜʘʥʽ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʧʨʦʩʫʚʘʥʥʷ ʚʽʜʝʦʢʦʥʪʝʥʪʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Data Mining Methods: A Review ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.researchgate.net/publication/357999172_Data_Mining_Methods_A_Review 
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ʉʀʉʊɽʄɸ ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʍɸʈʏʋɺɸʅʅʗ ʅɸ ʇʉʀʍʆʌɯɿʀʏʅʀʁ 

ʉʊɸʅ ɯ ɽʄʆʎɯʁʅɽ ɹʃɸɻʆʇʆʃʋʏʏʗ 

ʂʠʨʠʯʫʢ ɺ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ.ʆ. 

ʉʠʩʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʭʘʨʯʫʚʘʥʥʷ ʥʘ ʧʩʠʭʦʬʽʟʠʯʥʠʡ ʩʪʘʥ ʽ ʝʤʦʮʽʡʥʝ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʽ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʦʩʢʽʣʴʢʠ ʭʘʨʯʫʚʘʥʥʷ ʚʧʣʠʚʘʻ ʥʘ 

ʚʩʝʙʽʯʥʝ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʚʢʣʶʯʘʶʯʠ ʬʽʟʠʯʥʝ, ʧʩʠʭʽʯʥʝ ʪʘ ʝʤʦʮʽʡʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ. 

ɿʨʦʟʫʤʽʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʭʘʨʯʫʚʘʥʥʷʤ ʪʘ ʧʩʠʭʦʬʽʟʠʯʥʠʤ ʩʪʘʥʦʤ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʡ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʢʦʣʠ ʩʫʩʧʽʣʴʩʪʚʦ ʩʪʠʢʘʻʪʴʩʷ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 

ʧʨʦʙʣʝʤʘʤʠ ʟʜʦʨʦʚ'ʷ, ʪʘʢʠʤʠ ʷʢ ʟʙʽʣʴʰʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʦʞʠʨʽʥʥʷ, ʜʽʘʙʝʪ, ʩʪʨʝʩ ʪʘ ʧʩʠʭʽʯʥʽ ʨʦʟʣʘʜʠ, ʚʘʞʣʠʚʦ ʧʨʦʚʦʜʠʪʠ ʥʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʨʦʟʢʨʠʪʪʷ ʚʧʣʠʚʫ ʭʘʨʯʫʚʘʥʥʷ ʥʘ ʮʽ ʘʩʧʝʢʪʠ ʟʜʦʨʦʚ'ʷ. ʉʠʩʪʝʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʙʠʨʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʭʘʨʯʦʚʽ 

ʟʚʠʯʢʠ, ʧʩʠʭʦʬʽʟʠʯʥʠʡ ʩʪʘʥ ʪʘ ʝʤʦʮʽʡʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʟ ʤʝʪʦʶ ʟ'ʷʩʫʚʘʥʥʷ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ ʭʘʨʯʫʚʘʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʟʜʦʨʦʚ'ʷ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʚʠʟʥʘʯʝʥʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʭʘʨʯʫʚʘʥʥʷʤ ʪʘ 

ʧʩʠʭʦʬʽʟʠʯʥʠʤ ʩʪʘʥʦʤ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʝʥʥʽ ʚʧʣʠʚʫ ʭʘʨʯʦʚʠʭ ʟʚʠʯʦʢ ʥʘ ʝʤʦʮʽʡʥʝ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʣʶʜʠʥʠ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʧʣʠʚ ʭʘʨʯʫʚʘʥʥʷ ʥʘ ʧʩʠʭʦʬʽʟʠʯʥʠʡ ʩʪʘʥ ʪʘ ʝʤʦʮʽʡʥʝ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʣʶʜʠʥʠ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʭʘʨʯʫʚʘʥʥʷʤ ʽ ʧʩʠʭʦʬʽʟʠʯʥʠʤ 

ʩʪʘʥʦʤ, ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʭʘʨʯʫʚʘʥʥʷ ʥʘ ʝʤʦʮʽʡʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʣʶʜʠʥʠ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʥʘʛʘʣʴʥʽʡ ʧʦʪʨʝʙʽ ʨʦʟʫʤʽʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ 

ʤʽʞ ʭʘʨʯʫʚʘʥʥʷʤ ʪʘ ʟʘʛʘʣʴʥʠʤ ʟʜʦʨʦʚ'ʷʤ ʣʶʜʠʥʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʟʨʦʩʪʘʻ ʫʚʘʛʘ ʜʦ 

ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʘ ʭʘʨʯʫʚʘʥʥʷ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʽʟʠʯʥʦʤʫ ʪʘ 

ʧʩʠʭʽʯʥʦʤʫ ʩʪʘʥʽ ʣʶʜʠʥʠ. ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʶʪʴ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʝ ʚʽʜʢʨʠʪʠ 

ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʝʤʦʮʽʡʥʦʛʦ 

ʩʘʤʦʧʦʯʫʪʪʷ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʙʫʣʦ ʚʠʙʨʘʥʦ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʫ ʘʨʭʽʪʝʢʪʫʨʫ. ʉʝʨʚʝʨʥʘ 

ʩʪʨʫʢʪʫʨʘ ʚʝʙ-ʜʦʜʘʪʢʫ ʩʧʨʦʝʢʪʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʬʨʝʡʤʚʦʨʢʘ Laravel ʽ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʧʘʪʝʨʥʽ MVC (Model-View-Controller). ʄʦʜʝʣʴ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ, ʷʢʽ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ PostgreSQL. ʂʦʥʪʨʦʣʝʨ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʦʙʨʦʙʢʫ ʟʘʧʠʪʽʚ ʪʘ ʤʘʨʰʨʫʪʠʟʘʮʽʶ, 

ʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (ʚʠʜ) ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ.  

ɼʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʨʝʢʦʤʝʥʜʘʮʽʾ ʨʝʮʝʧʪʽʚ, ʥʘ ʩʝʨʚʝʨʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ 

ʙʘʟʽ ʜʘʥʠʭ ʩʧʠʩʢʠ ʨʝʮʝʧʪʽʚ ʨʘʟʦʤ ʟ ʾʭʥʽʤʠ ʩʢʣʘʜʦʚʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʧʦʰʫʢʫ ʨʝʮʝʧʪʽʚ ʫ ʙʘʟʽ ʜʘʥʠʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʧʪʠʤʽʟʦʚʘʥʽ SQL ʟʘʧʠʪʠ ʪʘ 

ʽʥʜʝʢʩʘʮʽʶ ʪʘʙʣʠʮʴ. 

ʆʧʪʠʤʽʟʘʮʽʷ SQL ʟʘʧʠʪʽʚ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʽʚ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʙʘʟʠ ʜʘʥʠʭ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʴʦʛʦ ʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʽʢʠ, ʪʘʢʽ ʷʢ ʦʧʪʠʤʽʟʘʮʽʷ ʟʘʧʠʪʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʜʝʢʩʽʚ ʪʘ ʨʦʟʙʠʪʪʷ ʟʘʧʠʪʽʚ ʥʘ ʤʝʥʰʽ ʯʘʩʪʠʥʠ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʟʘʧʠʪʽʚ ʧʦʣʷʛʘʻ ʚ ʾʭʥʽʡ ʤʦʜʠʬʽʢʘʮʽʾ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʽʣʴʰʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʟʤʽʥʫ ʧʦʨʷʜʢʫ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ, 

ʟʘʤʽʥʫ ʦʧʝʨʘʮʽʡ ʥʘ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʟʘʧʠʪʽʚ ʪʘ ʽʥʰʽ ʦʧʪʠʤʽʟʘʮʽʡʥʽ 

ʤʝʪʦʜʠ. 



 

 

ɯʥʜʝʢʩʘʮʽʷ ʪʘʙʣʠʮʴ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʟʥʘʭʦʜʠʪʠ ʥʝʦʙʭʽʜʥʽ ʟʘʧʠʩʠ ʚ ʙʘʟʽ ʜʘʥʠʭ, 

ʱʦ ʧʦʢʨʘʱʫʻ ʰʚʠʜʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʰʫʢʘʻ 

ʨʝʮʝʧʪʠ ʟ ʧʝʚʥʠʤ ʽʥʛʨʝʜʽʻʥʪʦʤ, ʽʥʜʝʢʩʦʚʘʥʘ ʪʘʙʣʠʮʷ ʽʥʛʨʝʜʽʻʥʪʽʚ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ 

ʟʥʘʡʪʠ ʚʩʽ ʚʽʜʧʦʚʽʜʥʽ ʨʝʮʝʧʪʠ, ʟʤʝʥʰʫʶʯʠ ʯʘʩ ʧʦʰʫʢʫ ʜʣʷ ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʈʦʟʙʠʪʪʷ ʟʘʧʠʪʽʚ ʥʘ ʤʝʥʰʽ ʯʘʩʪʠʥʠ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʦʙʩʷʛ ʜʘʥʠʭ, ʷʢʽ ʧʦʪʨʽʙʥʦ 

ʦʙʨʦʙʣʷʪʠ ʟʘ ʦʜʠʥ ʟʘʧʠʪ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʽʚ ʪʘ 

ʝʬʝʢʪʠʚʥʽʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʙʘʟʠ ʜʘʥʠʭ. 

ER ʜʽʘʛʨʘʤʘ ʙʘʟʠ ʜʘʥʠʭ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 1: 

 
ʈʠʩ. 1 ʃʦʛʽʯʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ 

ɸʨʭʽʪʝʢʪʫʨʘ ʥʘ Bootstrap ʜʣʷ ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ ʙʘʟʫʻʪʴʩʷ ʥʘ HTML, CSS ʪʘ 

JavaScript ʽ ʚʟʘʻʤʦʜʽʻ ʟ ʩʝʨʚʝʨʦʤ ʯʝʨʝʟ API. ɼʘʥʽ ʤʽʞ ʢʣʽʻʥʪʦʤ ʪʘ ʩʝʨʚʝʨʦʤ ʧʝʨʝʜʘʶʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ HTTP ʧʨʦʪʦʢʦʣʫ ʫ ʬʦʨʤʘʪʽ JSON. ʎʷ ʘʨʭʽʪʝʢʪʫʨʘ ʜʦʟʚʦʣʷʻ ʨʦʟʜʽʣʠʪʠ 

ʧʨʦʝʢʪ ʥʘ ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ ʽ ʰʚʠʜʢʦ ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʙʝʟ ʚʧʣʠʚʫ ʥʘ ʽʥʰʽ. 

ʋʟʘʛʘʣʴʥʶʶʯʠ, ʮʷ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ, 

ʰʚʠʜʢʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʜʣʷ ʚʝʙ-ʜʦʜʘʪʢʫ ʟ ʧʽʜʙʦʨʫ ʨʝʮʝʧʪʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. PostgreSQL documentation: [Electronic resource] - Access mode: 

https://www.postgresql.org/docs/ 

2. Neal Ford, Mark Richards. Fundamentals of Software Architecture: An 

Engineering Approach. O'Reilly Media. 2020. 396 ʩʪʦʨ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ DATA MINING ʋ ʉʀʉʊɽʄɯ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ 

ʈɯʐɽʅʔ ʂɽʈɯɺʅʀʎʊɺʆʄ ʉʆɹɸʏʆɻʆ ʇʈʀʊʋʃʂʋ 

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

Data Mining ʫ ʩʠʩʪʝʤʽ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʢʝʨʽʚʥʠʮʪʚʦʤ ʩʦʙʘʯʦʛʦ 

ʧʨʠʪʫʣʢʫ ʜʦʧʦʤʘʛʘʻ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʧʦʚʝʜʽʥʢʫ, ʟʜʦʨʦʚ'ʷ ʪʘ ʫʧʦʜʦʙʘʥʥʷ ʩʦʙʘʢ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʾʭ ʜʦʛʣʷʜʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʰʘʥʩʽʚ ʥʘ ʫʩʠʥʦʚʣʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ 

ʘʥʘʣʽʟʽʚ ʜʦʟʚʦʣʷʻ ʢʝʨʽʚʥʠʮʪʚʫ ʨʦʟʨʦʙʣʷʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʠ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʜʦʛʣʷʜʫ, ʘ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʽʰʝ ʨʦʟʧʦʜʽʣʷʪʠ ʨʝʩʫʨʩʠ ʪʘ ʧʣʘʥʫʚʘʪʠ ʟʘʭʦʜʠ ʜʣʷ ʟʘʣʫʯʝʥʥʷ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʪʘ ʧʦʪʝʥʮʽʡʥʠʭ ʦʧʽʢʫʥʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ Data Mining ʫ ʩʠʩʪʝʤʽ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʩʦʙʘʯʦʛʦ ʧʨʠʪʫʣʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʜʦʙʨʦʙʫʪʫ ʪʚʘʨʠʥ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʟʘʢʣʘʜʫ. ɯʟ ʨʦʩʪʦʤ 

ʜʘʥʠʭ ʧʨʦ ʫʩʠʥʦʚʣʝʥʥʷ, ʟʜʦʨʦʚ'ʷ ʪʚʘʨʠʥ, ʾʭ ʧʦʚʝʜʽʥʢʫ ʪʘ ʚʟʘʻʤʦʜʽʾ ʟ ʣʶʜʴʤʠ, ʩʪʘʻ 

ʤʦʞʣʠʚʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ Data Mining ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʷʢʽ ʥʝ 

ʪʘʢ ʣʝʛʢʦ ʧʦʤʽʪʠʪʠ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ. ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʟʘʜʘʯ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʷʢʠʭ ʩʦʙʘʢ ʣʝʛʰʝ ʫʩʠʥʦʚʣʶʶʪʴ, ʷʢʽ ʧʨʦʛʨʘʤʠ 

ʜʦʛʣʷʜʫ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ, ʪʘ ʷʢ ʢʨʘʱʝ ʫʧʨʘʚʣʷʪʠ ʨʝʩʫʨʩʘʤʠ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜʽʛʨʘʻ 

ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʜʦʧʦʤʘʛʘʻ ʧʨʠʪʫʣʢʘʤ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ 

ʤʽʥʣʠʚʠʭ ʫʤʦʚ, ʛʘʨʘʥʪʫʶʯʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʜʦʛʣʷʜʫ ʟʘ ʪʚʘʨʠʥʘʤʠ ʧʨʠ ʦʙʤʝʞʝʥʠʭ 

ʨʝʩʫʨʩʘʭ [1]. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ, ʷʢʽ ʧʨʦʧʦʥʫʻ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʛʣʠʙʦʢʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ. ʎʝ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ 

ʨʦʟʫʤʽʥʥʶ ʧʦʪʨʝʙ ʫʩʠʥʦʚʣʶʚʘʯʽʚ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʫʩʠʥʦʚʣʝʥʥʷ ʩʦʙʘʢ. ʎʝʡ ʧʽʜʭʽʜ ʜʦʧʦʤʘʛʘʻ ʢʝʨʽʚʥʠʮʪʚʫ ʧʨʠʪʫʣʢʫ ʧʨʠʡʤʘʪʠ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʘ ʝʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ. 

ʉʝʨʝʜ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʘʥʘʣʽʟʫ ʩʪʦʾʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ, 

ʜʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ ʜʦʧʦʤʘʛʘʻ ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʨʝʟʫʣʴʪʘʪʠʚʥʽ 

ʢʘʥʘʣʠ ʪʘ ʩʪʨʘʪʝʛʽʾ ʨʝʢʣʘʤʠ. ɼʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʧʨʦ ʫʩʠʥʦʚʣʝʥʥʷ, ʨʝʢʣʘʤʥʽ ʟʘʭʦʜʠ ʪʘ 

ʟʘʩʦʙʠ ʟʘʣʫʯʝʥʥʷ ʜʦʟʚʦʣʷʻ ʢʝʨʽʚʥʠʮʪʚʫ ʧʨʠʪʫʣʢʫ ʨʦʟʨʦʙʣʷʪʠ ʙʽʣʴʰ ʪʦʯʥʽ ʪʘ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽʾ, ʧʽʜʚʠʱʫʶʯʠ ʪʠʤ ʩʘʤʠʤ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʘʤʧʘʥʽʡ 

ʧʦ ʫʩʠʥʦʚʣʝʥʥʶ ʩʦʙʘʢ. 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʫʩʠʥʦʚʣʝʥʥʷ ʪʘ ʧʦʧʫʣʷʨʥʦʩʪʽ ʧʦʨʽʜ ʻ ʢʣʶʯʦʚʦʶ 

ʩʢʣʘʜʦʚʦʶ ʚ ʩʠʩʪʝʤʽ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʩʦʙʘʯʠʭ ʧʨʠʪʫʣʢʘʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʦʜʽʚ data mining, ʪʘʢʠʭ ʷʢ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʘ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ, ʜʦʟʚʦʣʷʻ ʢʝʨʽʚʥʠʮʪʚʫ 

ʧʨʠʪʫʣʢʫ ʛʣʠʙʰʝ ʘʥʘʣʽʟʫʚʘʪʠ ʽ ʨʦʟʫʤʽʪʠ, ʷʢʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʰʚʠʜʢʽʩʪʴ 

ʫʩʠʥʦʚʣʝʥʥʷ ʦʢʨʝʤʠʭ ʩʦʙʘʢ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʪʠ ʪʝʥʜʝʥʮʽʾ ʚ ʧʦʧʫʣʷʨʥʦʩʪʽ ʨʽʟʥʠʭ ʧʦʨʽʜ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʘʥʘʣʽʪʠʢʠ ʤʦʞʥʘ ʚʠʷʚʣʷʪʠ ʥʝ ʣʠʰʝ ʟʨʘʟʢʠ, ʷʢʽ 

ʢʦʨʝʣʶʶʪʴ ʽʟ ʚʠʩʦʢʠʤ ʧʦʧʠʪʦʤ ʥʘ ʧʝʚʥʽ ʧʦʨʦʜʠ, ʘʣʝ ʡ ʚʠʟʥʘʯʘʪʠ ʧʨʠʯʠʥʠ, ʯʦʤʫ ʜʝʷʢʽ 

ʧʦʨʦʜʠ ʟʘʣʠʰʘʶʪʴʩʷ ʤʝʥʰ ʟʘʪʨʝʙʫʚʘʥʠʤʠ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʮʽʥʥʦʶ ʜʣʷ 

ʧʣʘʥʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ ʫʪʨʠʤʘʥʥʷ ʩʦʙʘʢ ʚ ʧʨʠʪʫʣʢʫ, ʜʦʟʚʦʣʷʶʯʠ ʘʜʘʧʪʫʚʘʪʠ ʫʤʦʚʠ ʪʘ 

ʟʫʩʠʣʣʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʧʽʜʪʨʠʤʫʚʘʪʠ ʽ ʧʨʦʩʫʚʘʥʥʷ ʤʝʥʰ ʧʦʧʫʣʷʨʥʠʭ ʧʦʨʽʜ, 

ʩʧʨʠʷʶʯʠ ʪʠʤ ʩʘʤʠʤ ʾʭʥʴʦʤʫ ʰʚʠʜʰʦʤʫ ʫʩʠʥʦʚʣʝʥʥʶ. ʎʝ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʻ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʨʝʩʫʨʩʘʤʠ ʧʨʠʪʫʣʢʫ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽ ʧʦʪʨʝʙʠ ʪʘ ʚʜʦʩʢʦʥʘʣʶʻ 

ʟʘʛʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʧʦʨʽʜ ʻ ʢʣʶʯʦʚʦʶ ʬʫʥʢʮʽʻʶ ʚ ʩʠʩʪʝʤʘʭ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʩʦʙʘʯʠʭ ʧʨʠʪʫʣʢʘʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ data mining. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʧʦʨʦʜʠ, ʯʘʩ 

ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʧʨʠʪʫʣʢʫ, ʚʽʢ, ʩʪʘʪʴ ʪʘ ʟʜʦʨʦʚ'ʷ ʩʦʙʘʢ ʜʦʟʚʦʣʷʻ ʢʝʨʽʚʥʠʮʪʚʫ ʧʨʠʪʫʣʢʽʚ 

ʙʽʣʴʰ ʪʦʯʥʦ ʧʨʦʛʥʦʟʫʚʘʪʠ, ʷʢʽ ʧʦʨʦʜʠ ʤʦʞʫʪʴ ʟʫʩʪʨʽʯʘʪʠ ʪʨʫʜʥʦʱʽ ʧʨʠ ʟʥʘʭʦʜʞʝʥʥʽ 



 

 

ʥʦʚʦʛʦ ʜʦʤʫ. ʎʝ ʛʣʠʙʦʢʝ ʨʦʟʫʤʽʥʥʷ ʜʠʥʘʤʽʢʠ ʧʦʧʠʪʫ ʥʘ ʨʽʟʥʽ ʧʦʨʦʜʠ ʩʧʨʠʷʻ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ: ʚʽʜ ʘʣʦʢʘʮʽʾ ʧʨʦʩʪʦʨʫ ʚ ʧʨʠʪʫʣʢʫ ʜʦ ʨʦʟʨʦʙʢʠ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʨʝʢʣʘʤʥʠʭ ʪʘ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʤʧʘʥʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʽʥʪʝʨʝʩʫ ʜʦ ʤʝʥʰ ʧʦʧʫʣʷʨʥʠʭ ʧʦʨʽʜ. ʊʘʢʠʤ ʯʠʥʦʤ, Data Mining ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʧʨʠʪʫʣʢʫ, ʘʣʝ ʡ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʙʽʣʴʰ ʟʙʘʣʘʥʩʦʚʘʥʦʾ ʪʘ 

ʛʫʤʘʥʥʦʾ ʩʠʩʪʝʤʠ ʫʪʨʠʤʘʥʥʷ ʩʦʙʘʢ. 

ʂʘʪʝʛʦʨʠʟʘʮʽʷ ʩʦʙʘʢ ʟʘ ʦʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʦʧʦʤʘʛʘʻ ʰʚʠʜʰʝ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʚʘʨʠʥ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʧʦʪʝʥʮʽʡʥʠʭ ʫʩʠʥʦʚʣʶʚʘʯʽʚ, ʘ ʘʥʘʣʽʟ 

ʟʚ'ʷʟʢʽʚ ʤʽʞ ʧʦʨʦʜʦʶ ʪʘ ʰʚʠʜʢʽʩʪʶ ʫʩʠʥʦʚʣʝʥʥʷ ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʠʪʠ ʪʨʝʥʜʠ, ʷʢʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʢʦʨʠʩʥʽ ʜʣʷ ʬʦʢʫʩʫʚʘʥʥʷ ʟʫʩʠʣʴ ʥʘ ʧʝʚʥʠʭ ʧʦʨʦʜʘʭ. 

ɿʘʚʜʷʢʠ ʽʥʥʦʚʘʮʽʡʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʻ ʥʝ ʪʽʣʴʢʠ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʽʚ, ʘʣʝ ʡ ʟʘʩʦʙʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʨʘʱʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʪʚʘʨʠʥʘʤʠ. ʎʝ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ 

ʫʩʧʽʰʥʠʭ ʫʩʠʥʦʚʣʝʥʴ ʽ ʧʦʢʨʘʱʝʥʥʶ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ ʩʦʙʘʢ ʫ ʧʨʠʪʫʣʢʘʭ. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʛʨʘʤ ʫʩʠʥʦʚʣʝʥʥʷ ʙʫʜʫʪʴ ʟʘʩʪʦʩʦʚʘʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʟʚ'ʷʟʢʽʚ. 

ʎʝ ʜʦʟʚʦʣʠʪʴ ʨʦʟʨʦʙʠʪʠ ʮʽʣʴʦʚʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʛʨʫʧ ʫʩʠʥʦʚʣʶʚʘʯʽʚ, 

ʚʨʘʭʦʚʫʶʯʠ ʾʭʥʽ ʜʝʤʦʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʦʧʝʨʝʜʥʽ ʚʽʜʛʫʢʠ. 

ɿʘʚʜʷʢʠ ʪʝʭʥʦʣʦʛʽʷʤ, ʷʢ Analysis Services JavaScript Library, D3.js ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ, 

Data Connectivity ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʜʘʥʠʭ ʽ React ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, 

ʩʠʩʪʝʤʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʩʪʘʻ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʦʶ ʪʘ ʝʬʝʢʪʠʚʥʦʶ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

[2]. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʪʨʽʙʥʦʾ ʜʣʷ ʰʚʠʜʢʦʛʦ 

ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʭʦʯʫ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ Data Mining ʫ ʩʠʩʪʝʤʠ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʶʻ ʧʽʜʭʦʜʠ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʩʦʙʘʯʠʤʠ 

ʧʨʠʪʫʣʢʘʤʠ, ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʶʯʠ ʾʭʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ. ɿʘʚʜʷʢʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʷʢʽ 

ʚʢʣʶʯʘʶʪʴ ʽʩʪʦʨʽʶ ʫʩʠʥʦʚʣʝʥʴ, ʟʜʦʨʦʚ'ʷ ʪʘ ʧʦʚʝʜʽʥʢʫ ʪʚʘʨʠʥ, ʤʦʞʣʠʚʦ ʛʣʠʙʰʝ 

ʨʦʟʫʤʽʪʠ ʧʦʪʨʝʙʠ ʩʦʙʘʢ ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩʠ ʾʭ ʫʩʠʥʦʚʣʝʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʬʘʢʪʦʨʠ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʘʙʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʰʚʠʜʢʦʤʫ ʫʩʠʥʦʚʣʝʥʥʶ, ʜʦʧʦʤʘʛʘʶʯʠ ʧʨʠʪʫʣʢʘʤ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʫʪʨʠʤʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʪʚʘʨʠʥ ʜʦ ʫʩʠʥʦʚʣʝʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ JavaScript ʜʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, D3.js ʜʣʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʩʪʘʪʠʩʪʠʢʠ, ʪʘ React ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʽʥʪʝʨʬʝʡʩʽʚ, ʨʦʙʠʪʴ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʪʫʣʢʦʤ ʙʽʣʴʰ ʘʜʘʧʪʠʚʥʦʶ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʦʶ. ʎʝ ʩʧʨʠʷʻ 

ʥʝ ʪʽʣʴʢʠ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʝʩʫʨʩʽʚ ʧʨʠʪʫʣʢʫ, ʘʣʝ ʡ ʧʽʜʚʠʱʫʻ ʰʘʥʩʠ ʪʚʘʨʠʥ 

ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ ʥʦʚʠʭ ʜʦʤʽʚʦʢ ʰʣʷʭʦʤ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʪʠʭ, ʱʦ ʥʘʡʙʽʣʴʰ ʛʦʪʦʚʽ ʜʦ 

ʫʩʠʥʦʚʣʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ Data Mining, ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʫʶʪʴ 

ʷʢʽʩʪʴ ʞʠʪʪʷ ʩʦʙʘʢ ʫ ʧʨʠʪʫʣʢʘʭ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰ ʛʣʠʙʦʢʝ ʨʦʟʫʤʽʥʥʷ ʪʘ 

ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʧʦ ʫʩʠʥʦʚʣʝʥʥʶ, ʟʦʩʝʨʝʜʞʫʶʯʠ ʟʫʩʠʣʣʷ ʥʘ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ 

ʘʩʧʝʢʪʘʭ ʜʽʷʣʴʥʦʩʪʽ ʧʨʠʪʫʣʢʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Adela B©ra and Ion Lungu. Improving Decision Support Systems with Data Mining 

Techniques. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.intechopen.com/chapters/39029 

2. Piyush Singh. Mastering Data Visualization with Front-End Libraries: A 

Comprehensive Guide to D3.js and Chart.js. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://medium.com/@piyushsingh0992/mastering-data-visualization-with-front-end-

libraries-a-comprehensive-guide-to-d3-js-and-chart-js-945c243521cd 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʎʀʌʈʆɺʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺ ʇʈʆʎɽʉɸʍ ʆɹʃɯʂʋ ʗʂʆʉʊɯ 

ʇʈʆɼʋʂʎɯɰ, ɸʅɸʃɯɿʋ ʇʈʆɼɸɾɯɺ ʊɸ ɿɸʇɸʉɯɺ ɺ ɸɻʈʆʇɯɼʇʈʀɭʄʉʊɺɯ ʊɸ 

ʇʈʀʂʃɸɼʀ ɼɸʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 

ʂʨʘʚʯʝʥʢʦ ʆ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ɸʥʘʣʽʟ ʧʨʦʮʝʩʽʚ ʦʙʣʽʢʫ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʘʥʘʣʽʟʫ ʧʨʦʜʘʞʽʚ ʪʘ ʟʘʧʘʩʽʚ ʫ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʻ ʢʣʶʯʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ɯʩʥʫʻ ʯʠʤʘʣʦ ʧʨʠʯʠʥ, 

ʯʦʤʫ ʮʽ ʧʨʦʮʝʩʠ ʚʘʞʣʠʚʽ, ʩʝʨʝʜ ʥʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ[1]: 

Å ɸʥʘʣʽʟ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʜʦʟʚʦʣʷʻ ʚʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʪʘ ʚʠʧʨʘʚʣʷʪʠ ʧʨʦʙʣʝʤʠ ʫ 

ʚʠʨʦʙʥʠʯʦʤʫ ʧʨʦʮʝʩʽ. ʎʝ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʚʽʜʥʦʚʥʽ 

ʨʦʙʦʪʠ ʪʘ ʨʠʟʠʢ ʚʪʨʘʪ. 

Å ɸʥʘʣʽʟ ʧʨʦʜʘʞʽʚ ʽ ʟʘʧʘʩʽʚ ʜʦʧʦʤʘʛʘʻ ʚʠʟʥʘʯʠʪʠ ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʮʽʶ ʪʘ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʴʦʛʦ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʧʝʨʝʥʘʩʠʯʝʥʥʷ 

ʨʠʥʢʫ ʪʘ ʜʝʬʽʮʠʪʫ ʧʨʦʜʫʢʮʽʾ. 

Å  ʇʽʜʪʨʠʤʢʘ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ. ɯʥʬʦʨʤʘʮʽʷ, ʦʪʨʠʤʘʥʘ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʮʠʭ 

ʧʨʦʮʝʩʽʚ, ʜʦʧʦʤʘʛʘʻ ʫʧʨʘʚʣʽʥʮʷʤ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʱʦʜʦ ʬʽʥʘʥʩʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, 

ʙʶʜʞʝʪʫʚʘʥʥʷ ʪʘ ʽʥʚʝʩʪʠʮʽʡ. 

Å ʇʽʜʪʨʠʤʢʘ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ. ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʜʦʧʦʤʘʛʘʻ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʪʘʥʜʘʨʪʠ ʷʢʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋʢʨʘʾʥʘ, ʙʫʣʘ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʘʛʨʘʨʥʦ ʦʨʽʻʥʪʦʚʘʥʦʶ ʜʝʨʞʘʚʦʶ ʟ ʚʠʩʦʢʠʤ ʧʠʪʦʤʠʤ 

ʚʽʜʩʦʪʢʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʝʢʩʧʦʨʪʫ ʘʛʨʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ[2]. ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ 

ʚʽʜʽʛʨʘʚʘʪʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ: 

Å ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʜʦʟʚʦʣʷʻ ʧʦʣʝʛʰʠʪʠ ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. 

Å ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʦʯʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʪʦʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ 

ʘʥʘʣʽʟʫ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

Å ʃʝʛʢʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʠʡ ʪʘ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ 

ʜʣʷ ʨʽʟʥʠʭ ʚʽʜʜʽʣʽʚ ʪʘ ʢʝʨʽʚʥʠʮʪʚʘ. 

Å ɸʥʘʣʽʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʜʽʻʚʠʭ ʨʽʰʝʥʴ. 

ʄʦʞʥʘ ʥʘʟʚʘʪʠ ʦʩʥʦʚʥʽ ʪʠʧʠ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʜʘʥʠʭ ʧʨʦʮʝʩʽʚ: 

1. ʉʠʩʪʝʤʠ GPS ʽ ɻɯʉ: ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʪʘ 

ʨʫʭ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʧʝʨʝʚʦʟʠʪʴ ʧʨʦʜʫʢʮʽʶ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʝʦʛʨʘʬʽʯʥʽ ʜʘʥʽ 

ʜʣʷ ʘʥʘʣʽʟʫ ʟʝʤʣʝʨʦʙʩʴʢʠʭ ʫʤʦʚ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʩʽʚʦʟʤʽʥʠ. 

2. RFID-ʪʝʭʥʦʣʦʛʽʾ: ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʚʽʜʩʪʝʞʫʚʘʪʠ 

ʧʨʦʜʫʢʮʽʶ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʧʦʩʪʘʯʘʥʥʷ, ʚʽʜ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʦ ʨʠʥʢʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʦʯʥʠʡ 

ʦʙʣʽʢ. 

3. ɸʥʘʣʽʪʠʢʘ ʜʘʥʠʭ ʪʘ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʧʨʦ ʧʨʦʜʘʞʽ ʪʘ ʩʧʦʞʠʚʯʠʡ ʧʦʧʠʪ. 

ʈʦʟʛʣʷʥʫʚʰʠ ʦʩʥʦʚʥʽ ʪʠʧʠ ʪʝʭʥʦʣʦʛʽʡ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʧʨʦʛʨʘʤʥʽ ʟʘʩʪʦʩʫʥʢʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʜʘʥʠʭ ʧʨʦʮʝʩʽʚ. 

1. Trimble Ag Software -  ʮʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʛʨʦʥʦʤʽʯʥʦʛʦ ʦʙʣʽʢʫ ʪʘ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʷʢʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʘʥʘʣʽʟʫ ʚʨʦʞʘʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʦʣʽʧʰʝʥʥʷʤ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ. 

2. FarmLogs - ʮʝ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ ʪʘ ʚʝʙ-ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʬʝʨʤʝʨʩʴʢʠʤʠ ʦʧʝʨʘʮʽʷʤʠ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʝʩʪʠ ʦʙʣʽʢ ʚʠʨʦʙʥʠʮʪʚʘ, ʤʦʥʽʪʦʨʠʪʠ ʷʢʽʩʪʴ 

ʫʨʦʞʘʶ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʧʨʦʜʘʞʽ. 



 

 

3. Granular - ʮʝ ʢʦʤʧʣʝʢʩʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʷʢʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʤʦʜʫʣʽ ʜʣʷ ʦʙʣʽʢʫ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʘʥʘʣʽʟʫ 

ʧʨʦʜʘʞʽʚ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ. 

4. Climate FieldView - ʮʝ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʝʩʪʠ ʦʙʣʽʢ ʚʠʨʦʙʥʠʮʪʚʘ, ʘʥʘʣʽʟʫʚʘʪʠ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʨʦʱʫʚʘʥʥʷ. 

ʆʪʞʝ, ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʫʯʘʩʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, 

ʩʧʨʠʷʶʯʠ ʧʦʢʨʘʱʝʥʥʶ ʦʙʣʽʢʫ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʘʥʘʣʽʟʫ ʧʨʦʜʘʞʽʚ ʪʘ ʫʧʨʘʚʣʽʥʥʶ 

ʟʘʧʘʩʘʤʠ ʚ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚʘʭ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʟʙʠʨʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʦʙʛʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʥʠʞʝʥʥʶ ʚʠʪʨʘʪ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ. 
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ɽʂʉʇɽʈʊʅɸ ʉʀʉʊɽʄɸ ʆɹʃɯʂʋ ʇʈʆɼʋʂʎɯɰ ʏɸʉʅʀʂʆɺʆɻʆ ɿɸɺʆɼʋ 

ʍʘʤʫʜʘ ʄ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʫʰʤʘ ʆ. ɺ. 

ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʬʝʨʤʝʨʩʪʚʦ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʚʽʜʽʛʨʘʶʪʴ ʚʝʣʠʢʫ ʨʦʣʴ ʫ ʞʠʪʪʽ ʢʦʞʥʦʾ ʣʶʜʠʥʠ. ɹʘʛʘʪʦ ʣʶʜʝʡ ʧʦʯʘʣʠ ʟʘʙʫʚʘʪʠ, 

ʥʘʩʢʽʣʴʢʠ ʚʘʞʣʠʚʽ ʮʽ ʩʬʝʨʠ. ʎʽ ʦʙʣʘʩʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʣʶʜʷʤ ʧʨʦʜʫʢʪʠ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʤʠ 

ʤʦʞʝʤʦ ʽʩʥʫʚʘʪʠ. ɿʘʨʘʟ ʩʚʽʪ ʦʭʦʧʠʣʠ ʢʨʠʟʠ ʪʘ ʽʥʬʣʷʮʽʷ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʪʘʢʽ ʩʬʝʨʠ 

ʟʤʫʰʝʥʽ ʟʘʢʨʠʚʘʪʠʩʷ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʦʣʷ ʜʫʞʝ ʟʘʣʝʞʥʽ 

ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʽ ʮʽʥ ʥʘ ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʠʥʢʫ. ʗʢʱʦ ʚʨʦʞʘʡ ʧʨʦʚʘʣʠʪʴʩʷ ʯʝʨʝʟ 

ʩʠʣʴʥʫ ʧʦʩʫʭʫ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʥʽʛʫ ʚʟʠʤʢʫ, ʢʦʤʧʘʥʽʷ ʥʝ ʟʤʦʞʝ ʧʦʢʨʠʪʠ ʚʠʪʨʘʪʠ. 

ʂʨʽʤ ʪʦʛʦ, ʥʘʩʣʽʜʢʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʟʘʛʦʩʪʨʶʶʪʴ ʮʽ ʧʨʦʙʣʝʤʠ, ʢʦʣʠ ʝʢʩʪʨʝʤʘʣʴʥʽ 

ʧʦʛʦʜʥʽ ʷʚʠʱʘ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʯʘʩʪʠʤʠ ʪʘ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʤʠ. ʌʝʨʤʝʨʠ ʧʦʚʠʥʥʽ 

ʧʦʩʪʽʡʥʦ ʘʜʘʧʪʫʚʘʪʠ ʩʚʦʶ ʧʨʘʢʪʠʢʫ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʣʝ 

ʚʠʨʦʙʥʠʮʪʚʦ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʨʝʘʣʴʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʯʘʩʥʠʢʦʚʦʛʦ ʟʘʚʦʜʫ. 

ɿʘʚʦʜ ʤʘʻ ʥʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʪʷʛʦʤ 3 ʨʦʢʽʚ, ʪʦʤʫ ʤʝʪʘ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ 

ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʙ ʜʦʧʦʤʦʛʣʘ ʟʨʦʟʫʤʽʪʠ ʷʢ ʤʦʞʥʘ ʧʽʜʚʠʱʠʪʠ ʚʨʦʞʘʡʥʽʩʪʴ 

ʯʘʩʥʠʢʫ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ Data Mining ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 

ʩʦʨʪʫ ʯʘʩʥʠʢʫ ʪʘ ʪʠʧʫ ʛʨʫʥʪʫ ʥʘ ʢ-ʩʪʴ ʚʨʦʞʘʶ.  

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ (Data Mining) ï ʮʝ ʧʨʦʮʝʩ ʩʦʨʪʫʚʘʥʥʷ ʚʝʣʠʢʠʭ 

ʥʘʙʦʨʽʚ ʜʘʥʠʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʽ ʟʚôʷʟʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ 

ʚʠʨʽʰʠʪʠ ʙʽʟʥʝʩ-ʧʨʦʙʣʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ʄʝʪʦʜʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʦʧʦʤʘʛʘʶʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʧʝʨʝʜʙʘʯʘʪʠ ʤʘʡʙʫʪʥʽ 

ʪʝʥʜʝʥʮʽʾ ʪʘ ʧʨʠʡʤʘʪʠ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʽ ʙʽʟʥʝʩ-ʨʽʰʝʥʥʷ.[1] 

ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʠʢʦʥʘʥʽ ʪʘʢʽ ʤʝʪʦʜʠ ʷʢ 1Rule, ʅʘʾʚʥʦʛʦ ɹʘʡʻʩʘ, 

ʤʝʪʦʜ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ ʪʘ ʤʝʪʦʜ ʢʣʘʩʪʝʨʠʟʘʮʽʾ. ʄʝʪʦʜ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʧʦʢʘʟʘʚ ʯʫʜʦʚʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʘʥʘʣʽʟʫ. 

ʂʣʘʩʪʝʨʠʟʘʮʽʷ (ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ) ð ʛʨʫʧʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʜʽʙʥʦʩʪʽ. 

ʂʣʘʩʪʝʨʠʟʘʮʽʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʙʘʛʘʪʴʦʭ ʩʬʝʨʘʭ, ʚʢʣʶʯʘʶʯʠ ʤʘʰʠʥʥʝ 

ʥʘʚʯʘʥʥʷ, ʢʦʤʧôʶʪʝʨʥʫ ʛʨʘʬʽʢʫ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ, ʘʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ, ʧʦʰʫʢ 

ʽʥʬʦʨʤʘʮʽʾ, ʙʽʦʽʥʬʦʨʤʘʪʠʢʫ ʪʘ ʩʪʠʩʥʝʥʥʷ ʜʘʥʠʭ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʢʣʘʩʪʝʨʥʽ 

ʤʦʜʝʣʽ, ʽ ʜʣʷ ʢʦʞʥʦʾ ʟ ʮʠʭ ʢʣʘʩʪʝʨʥʠʭ ʤʦʜʝʣʝʡ ʤʦʞʥʘ ʥʘʜʘʪʠ ʨʽʟʥʽ ʘʣʛʦʨʠʪʤʠ. 

ʂʣʘʩʪʝʨʠ, ʟʥʘʡʜʝʥʽ ʦʜʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʪʦʯʥʦ ʚʽʜʨʽʟʥʷʪʠʤʫʪʴʩʷ ʚʽʜ 

ʢʣʘʩʪʝʨʽʚ, ʟʥʘʡʜʝʥʠʭ ʽʥʰʠʤ ʘʣʛʦʨʠʪʤʦʤ.[2] 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʦʪʨʠʤʘʣʠ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʥʘʷʚʥʠʭ ʜʘʥʠʭ, 10 ʢʣʘʩʪʝʨʽʚ. ʎʽ 

ʢʣʘʩʪʝʨʠ ʜʫʞʝ ʰʠʨʦʢʦ ʦʧʠʩʘʣʠ ʥʘʷʚʥʫ ʩʠʪʫʘʮʽʶ. ʂʣʘʩʪʝʨʠ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʜʣʷ ʪʦʛʦ, 

ʘʙʠ ʜʽʟʥʘʪʠʩʷ ʥʘ ʷʢʠʭ ʜʽʣʷʥʢʘʭ ʪʘ ʥʘ ʷʢʦʤʫ ʚʠʜʽ ʛʨʫʥʪʫ ʢʨʘʱʘ ʚʨʦʞʘʡʥʽʩʪʴ, ʘ ʥʘ ʷʢʠʭ 

ʥʘʡʛʽʨʰʘ. 

ʅʘ ʟʦʙʨʘʞʝʥʥʽ11 ʧʦʢʘʟʘʥʦ, ʱʦ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʽʥʜʠʢʘʪʦʨʠ ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʝʚʦʩʪʽ, 

ʜʝ ʚʦʥʠ ʨʦʟʪʘʰʦʚʘʥʽ. ɯʥʦʜʽ ʯʦʨʥʦʟʝʤ ʜʘʻ ʭʦʨʦʰʽ ʨʝʟʫʣʴʪʘʪʠ, ʽʥʦʜʽ ʧʦʛʘʥʽ. ʊʨʝʙʘ 

ʧʝʨʝʛʣʷʜʘʪʠ ʜʘʥʽ ʥʘ ʧʨʝʜʤʝʪ ʢʦʣʽʟʽʡ, ʽ ʢʦʤʧʘʥʽʷ ʧʦʚʠʥʥʘ ʜʠʚʠʪʠʩʷ, ʢʫʜʠ ʚʦʥʠ 

ʚʠʪʨʘʯʘʶʪʴ ʙʘʛʘʪʦ ʨʝʩʫʨʩʽʚ, ʪʦʤʫ ʱʦ ʪʘʤ ʙʘʛʘʪʦ ʧʦʣʽʚ ʟ ʯʦʨʥʦʟʝʤʦʤ, ʘ ʚʨʦʞʘʡʥʽʩʪʴ 

ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʘ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʟʦʙʨʘʞʝʥʥʽ 11 ʧʽʜʢʨʝʩʣʶʻ ʤʽʥʣʠʚʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʟʘʣʝʞʥʦ ʚʽʜ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʣʴʻʬʫ. ʇʨʠʤʽʪʥʦ, ʱʦ ʯʦʨʥʦʟʝʤ ʽʥʦʜʽ ʜʝʤʦʥʩʪʨʫʻ ʜʦʙʨʽ ʨʝʟʫʣʴʪʘʪʠ, ʘ ʚ 

ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʦʯʝʚʠʜʥʽ ʧʦʛʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʎʷ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʪʝʣʴʥʦʛʦ ʧʝʨʝʛʣʷʜʫ ʜʘʥʠʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʢʦʨʝʣʷʮʽʡ ʽ 

ʪʝʥʜʝʥʮʽʡ. 



 

 

ʂʦʤʧʘʥʽʾ ʩʣʽʜ ʨʝʪʝʣʴʥʦ ʚʠʚʯʠʪʠ, ʢʫʜʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʨʝʩʫʨʩʠ, ʦʩʦʙʣʠʚʦ ʥʘ 

ʯʦʨʥʦʟʝʤʥʠʭ ʧʦʣʷʭ, ʜʝ ʚʨʦʞʘʡʥʽʩʪʴ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʘ. ʎʝʡ ʘʥʘʣʽʟ ʤʦʞʝ ʚʠʷʚʠʪʠ ʦʙʣʘʩʪʽ, 

ʜʝ ʽʥʚʝʩʪʠʮʽʾ ʚ ʫʧʨʘʚʣʽʥʥʷ ˇʨʫʥʪʦʤ, ʟʨʦʰʝʥʥʷ ʘʙʦ ʚʠʙʽʨ ʢʫʣʴʪʫʨ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ ʢʦʥʢʨʝʪʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʥʠʟʴʢʽʡ 

ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ ʮʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʽ ʨʦʟʨʦʙʠʪʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ ʩʪʨʘʪʝʛʽʾ ʜʣʷ ʾʭ ʫʩʫʥʝʥʥʷ. 

ʂʨʽʤ ʪʦʛʦ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʢʦʣʽʟʽʡ ʘʙʦ ʢʦʥʬʣʽʢʪʽʚ ʫ ʨʦʟʧʦʜʽʣʽ ʨʝʩʫʨʩʽʚ 

ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʽ ʧʽʜʚʠʱʠʪʠ ʟʘʛʘʣʴʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. ɺʠʷʚʣʷʶʯʠ ʩʬʝʨʠ, ʜʝ ʨʝʩʫʨʩʠ ʧʝʨʝʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦ, ʢʦʤʧʘʥʽʷ ʤʦʞʝ ʧʝʨʝʨʦʟʧʦʜʽʣʷʪʠ ʨʝʩʫʨʩʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ, ʱʦʙ 

ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

 
ʈʠʩ. 1. ʆʧʠʩ ʢʣʘʩʪʝʨʽʚ 

ʄʝʪʦʜ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʧʦʢʘʟʘʚ, ʥʘ ʷʢʠʭ ʧʦʣʷʭ ʪʽ ʯʠ ʽʥʰʽ ʩʦʨʪʠ ʨʦʩʪʫʪʴ ʢʨʘʱʝ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ʟʥʠʟʠʣʦ ʚʠʪʨʘʪʠ ʥʘ ʧʦʩʽʚ ʥʘ ʧʦʣʷʭ ʟ ʯʦʨʥʦʟʝʤʦʤ. 

ʏʦʨʥʦʟʝʤ ï ʮʝ ʨʦʜʶʯʠʡ ˇʨʫʥʪ, ʽ ʪʘʢʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʩʭʦʞʝ, ʥʝʭʪʫʻ ʩʽʚʦʟʤʽʥʦʶ, ʱʦ 

ʚʧʣʠʥʫʣʦ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ. 

ʆʪʞʝ, ʱʝ ʧʦʪʨʽʙʥʦ ʜʦʩʣʽʜʠʪʠ ʙʘʛʘʪʦ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ, 

ʥʘʧʨʠʢʣʘʜ, ʷʢʽ ʙʫʣʠ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʚ ʮʝʡ ʧʝʨʽʦʜ, ʷʢʽ ʜʦʙʨʠʚʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ, ʯʠ 

ʙʫʣʦ ʙʘʛʘʪʦ ʙʫʨôʷʥʽʚ ʽ ʩʢʽʣʴʢʠ ʯʘʩʫ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʜʣʷ ʟʙʦʨʫ ʚʨʦʞʘʶ. ɸʜʞʝ ʚʩʽ ʮʽ 

ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʇʽʜʩʫʤʦʚʫʶʯʠ, ʦʧʪʠʤʽʟʘʮʽʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʯʘʩʥʠʢʫ ʚʢʣʶʯʘʻ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʨʽʟʥʽ ʬʘʢʪʦʨʠ, ʚʢʣʶʯʘʶʯʠ 

ʙʦʨʦʪʴʙʫ ʟʽ ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʭʚʦʨʦʙʘʤʠ, ʟʜʦʨʦʚôʷ ˇʨʫʥʪʫ, ʟʨʦʰʝʥʥʷ, ʤʝʪʦʜʠ ʧʦʩʘʜʢʠ, 

ʙʦʨʦʪʴʙʫ ʟ ʙʫʨôʷʥʘʤʠ ʪʘ ʦʙʨʦʙʢʫ ʧʽʩʣʷ ʟʙʦʨʫ ʚʨʦʞʘʶ. ʈʦʟʛʣʷʥʫʚʰʠ ʮʽ ʘʩʧʝʢʪʠ 

ʢʦʤʧʣʝʢʩʥʦ, ʚʠʨʦʙʥʠʢʠ ʯʘʩʥʠʢʫ ʤʦʞʫʪʴ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʽ 

ʩʪʽʡʢʽʩʪʴ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Data mining [Electronic resource]. ï 2024. ï Resource access mode: 

http://surl.li/hhdem. 

2. Exploring Clustering Algorithms: Explanation and Use Cases [Electronic 

resource]. ï 2023. ï Resource access mode: http://surl.li/suuyk. 
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɽʂʉʇɽʈʊʅʆɰ ʉʀʉʊɽʄʀ ɹʋʂɯʅɻʋ ɺ 

ʋʂʈɸɰʅɯ 

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. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʙʫʢʽʥʛʫ ʚ ʋʢʨʘʾʥʽ ʻ ʢʣʶʯʦʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʟʨʫʯʥʦʛʦ ʧʨʦʮʝʩʫ ʙʨʦʥʶʚʘʥʥʷ ʨʽʟʥʠʭ 

ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʩʣʫʛ ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ. ʎʷ ʩʠʩʪʝʤʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʪʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʙʨʦʥʶʚʘʥʥʷ ʛʦʪʝʣʽʚ, ʘʧʘʨʪʘʤʝʥʪʽʚ, ʨʝʩʪʦʨʘʥʽʚ, ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʽʥʰʠʭ 

ʧʦʩʣʫʛ ʜʣʷ ʧʦʜʦʨʦʞʫʶʯʠʭ ʪʘ ʪʫʨʠʩʪʽʚ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʩʠʩʪʝʤʠ ʻ ʥʘʜʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʦʞʣʠʚʦʩʪʽ ʰʫʢʘʪʠ, 

ʧʦʨʽʚʥʶʚʘʪʠ ʪʘ ʙʨʦʥʶʚʘʪʠ ʦʙ'ʻʢʪʠ ʙʫʢʽʥʛʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ. ʉʝʨʝʜ ʮʠʭ 

ʬʘʢʪʦʨʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʟʤʽʥʠ ʚ ʩʝʟʦʥʥʦʩʪʽ ʪʘ ʧʦʧʠʪʽ ʥʘ ʨʽʟʥʽ ʪʠʧʠ ʦʙ'ʻʢʪʽʚ ʙʨʦʥʶʚʘʥʥʷ, 

ʚʧʣʠʚ ʜʠʥʘʤʽʢʠ ʚʽʜʛʫʢʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʨʝʧʫʪʘʮʽʶ ʦʙ'ʻʢʪʽʚ ʙʫʢʽʥʛʫ, ʛʝʦʛʨʘʬʽʯʥʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʪʘ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʧʦʧʫʣʷʨʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʟʤʽʥʠ ʚ ʮʽʥʘʭ ʥʘ ʦʙ'ʻʢʪʠ 

ʙʫʢʽʥʛʫ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʧʦʧʠʪ. 

ɼʦʜʘʪʢʦʚʦ, ʩʠʩʪʝʤʘ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʷʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʪʨʝʙʠ ʧʦʜʦʨʦʞʫʶʯʠʭ. 

ʈʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʪʘʢʦʞ ʚʨʘʭʦʚʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ 

ʚʽʥ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʦʙ'ʻʢʪʽʚ ʙʫʢʽʥʛʫ ʪʘ ʾʭ ʧʦʧʫʣʷʨʥʽʩʪʴ. 

ɺʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʻ ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʙʨʦʥʶʚʘʥʴ, 

ʚʢʣʶʯʘʶʯʠ ʟʤʽʥʠ ʚ ʦʙʩʷʛʘʭ ʪʘ ʧʘʪʝʨʥʘʭ ʙʨʦʥʶʚʘʥʴ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ. ʊʘʢʦʞ 

ʩʣʽʜ ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʙʫʢʽʥʛʦʚʠʭ ʩʠʩʪʝʤ, ʦʩʢʽʣʴʢʠ ʮʽ ʽʥʥʦʚʘʮʽʾ 

ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʟʨʫʯʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʙʨʦʥʶʚʘʥʥʷ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʚʩʽʭ ʮʠʭ ʧʨʦʙʣʝʤ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʜʽʘʛʨʘʤʫ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ 

ʨʦʟʛʦʨʪʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʙʫʢʽʥʛʫ, ʱʦ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 1. 



 

 

 
ʈʠʩ. 1 ʉʭʝʤʘ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʨʦʟʛʦʨʪʘʥʥʷ 

ɺʠʩʥʦʚʢʠ. ʉʠʩʪʝʤʘ ʙʨʦʥʶʚʘʥʥʷ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʩʣʫʛ ʚ ʋʢʨʘʾʥʽ ʻ ʚʘʞʣʠʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʟʨʫʯʥʦʛʦ ʧʨʦʮʝʩʫ ʙʫʢʽʥʛʫ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ʇʨʦʪʝ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʨʷʜ ʢʣʶʯʦʚʠʭ ʧʠʪʘʥʴ, ʷʢʽ ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ. 

1. ɸʥʘʣʽʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʙʽʨ ʦʙ'ʻʢʪʽʚ ʙʫʢʽʥʛʫ, ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʾʭ 
ʧʨʦʧʦʟʠʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʧʦʜʦʙʘʥʴ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

2. ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʩʝʟʦʥʥʦʩʪʽ ʥʘ ʧʦʧʠʪ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʚʽʜʧʦʚʽʜʥʦʾ ʧʨʦʧʦʟʠʮʽʾ ʦʙ'ʻʢʪʽʚ. 

3. ɼʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʚʽʜʛʫʢʽʚ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʝʧʫʪʘʮʽʻʶ ʦʙ'ʻʢʪʽʚ ʪʘ 

ʧʨʦʧʦʟʠʮʽʾ ʥʘʡʢʨʘʱʠʭ ʚʘʨʽʘʥʪʽʚ. 

4. ɸʥʘʣʽʟ ʚʧʦʜʦʙʘʥʴ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʧʨʦʧʦʟʠʮʽʾ ʦʙ'ʻʢʪʽʚ 
ʙʫʢʽʥʛʫ. 

5. ɺʠʚʯʝʥʥʷ ʟʤʽʥ ʫ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʣʷ 
ʨʦʟʫʤʽʥʥʷ ʾʭ ʧʦʪʨʝʙ. 

6. ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʧʦʧʫʣʷʨʥʽʩʪʴ ʦʙ'ʻʢʪʽʚ ʟʘʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʭ ʣʦʢʘʮʽʡ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʮʽʥ ʪʘ ʾʾ ʚʧʣʠʚ ʥʘ ʧʦʧʠʪ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʪʘ 

ʙʘʣʘʥʩʫ ʧʦʧʠʪʫ ʽ ʧʨʦʧʦʟʠʮʽʾ.ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʮʠʭ ʧʠʪʘʥʴ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʝʢʩʧʝʨʪʥʫ ʩʠʩʪʝʤʫ ʙʨʦʥʶʚʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ, 

ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʦʪʨʝʙʘʤ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 
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ʉʀʉʊɽʄɸ ɸʅɸʃɯɿʋ ʊʈɸʌɯʂʋ ɯɻʈʆɺʀʍ ʉɽʈɺɽʈɯɺ ʅɸ ʇʈʀʂʃɸɼɯ ʄɽʈɽɾɯ 

ʉɽʈɺɽʈɯɺ MINECRAFT 

ɸʚʝʨ'ʷʥʦʚ ɼ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ɺʨʘʭʦʚʫʶʯʠ ʟʨʦʩʪʘʶʯʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʦʥʣʘʡʥ ʽʛʦʨ. ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʚʽʜʝʦʽʛʦʨ 

ʟʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʽʛʨʦʚʠʭ ʩʝʨʚʝʨʽʚ. 

Minecraft [1] ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʽʛʦʨ, ʱʦ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʧʽʜʪʨʠʤʢʠ 

ʩʝʨʚʝʨʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʱʦʛʦ ʽʛʨʦʚʦʛʦ ʜʦʩʚʽʜʫ. ɸʥʘʣʽʟ ʪʨʘʬʽʢʫ ʜʦʟʚʦʣʷʻ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʧʝʨʝʙʽʡʥʫ 

ʨʦʙʦʪʫ ʽ ʧʦʢʨʘʱʫʚʘʪʠ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʛʨʦʚʠʡ ʪʨʘʬʽʢ ʩʝʨʚʝʨʽʚ Minecraft, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ 

ʚʝʣʠʢʠʡ ʧʦʪʽʢ ʜʘʥʠʭ, ʷʢʠʡ ʛʝʥʝʨʫʻʪʴʩʷ ʪʘ ʦʙʨʦʙʣʷʻʪʴʩʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɺʽʥ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʩʽ ʚʠʜʠ ʽʛʨʦʚʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘ ʦʙʤʽʥ ʜʘʥʠʭ ʤʽʞ ʢʣʽʻʥʪʘʤʠ (ʛʨʘʚʮʷʤʠ) ʽ 

ʩʝʨʚʝʨʘʤʠ. ʆʙʩʷʛ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʮʠʭ ʜʘʥʠʭ ʟʨʦʩʪʘʻ ʟ ʢʽʣʴʢʽʩʪʶ ʛʨʘʚʮʽʚ ʪʘ ʨʦʟʰʠʨʝʥʥʷʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʽʛʦʨ. ɸʥʘʣʽʟ ʮʴʦʛʦ ʪʨʘʬʽʢʫ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʝʨʚʝʨʽʚ, ʦʧʪʠʤʽʟʘʮʽʾ ʾʭʥʴʦʾ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ ʚ 

ʽʛʨʦʚʠʭ ʩʝʨʚʝʨʘʭ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʧʘʪʝʨʥʠ ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ [2], ʚʠʷʚʣʷʪʠ ʥʝʟʚʠʯʘʡʥʠʡ ʪʨʘʬʽʢ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ 

ʧʨʦ ʚʨʘʟʣʠʚʦʩʪʽ ʯʠ ʟʣʦʚʞʠʚʘʥʥʷ, ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʝʨʚʝʨʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʪʦʯʥʠʭ ʧʦʪʨʝʙ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʪʘʢʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ï ʧʽʜʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʝʨʚʝʨʽʚ ʽ ʤʽʥʽʤʽʟʘʮʽʷ ʯʘʩʫ ʧʨʦʩʪʦʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʠʡ ʽʛʨʦʚʠʡ 

ʜʦʩʚʽʜ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʜʣʷ ʛʣʠʙʠʥʥʦʛʦ ʘʥʘʣʽʟʫ 

ʪʨʘʬʽʢʫ ʽʛʨʦʚʠʭ ʩʝʨʚʝʨʽʚ Minecraft, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʥʝ ʣʠʰʝ ʤʦʥʽʪʦʨʠʪʠ ʧʦʪʦʯʥʠʡ ʩʪʘʥ 

ʤʝʨʝʞʽ, ʘʣʝ ʡ ʧʨʦʛʥʦʟʫʚʘʪʠ ʤʦʞʣʠʚʽ ʧʽʢʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʟʧʦʜʽʣ 

ʨʝʩʫʨʩʽʚ ʩʝʨʚʝʨʘ ʪʘ ʧʽʜʚʠʱʠʪʠ ʟʘʛʘʣʴʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ. ɺʘʞʣʠʚʦʶ 

ʩʢʣʘʜʦʚʦʶ ʻ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʽʛʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘʜʞʝ ʮʝ ʚʧʣʠʚʘʻ ʥʘ 

ʚʽʜʜʘʥʽʩʪʴ ʪʘ ʣʦʷʣʴʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʚʝʣʠʢʽ 

ʦʙʩʷʛʠ ʜʘʥʠʭ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʚ ʽʛʨʦʚʠʭ ʩʝʨʚʝʨʘʭ, ʪʘ ʙʫʪʠ ʤʘʩʰʪʘʙʦʚʘʥʦʶ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʟʨʦʩʪʘʶʯʦʾ ʢʽʣʴʢʦʩʪʽ ʛʨʘʚʮʽʚ ʪʘ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ. 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʽʡ UML ʜʽʘʛʨʘʤʽ ʥʘ ʨʠʩ. 1 ʟʦʙʨʘʞʝʥʦ ʩʠʩʪʝʤʫ, ʱʦ ʘʥʘʣʽʟʫʻ ʪʨʘʬʽʢ 

ʥʘ ʽʛʨʦʚʠʭ ʩʝʨʚʝʨʘʭ, ʘ ʢʦʥʢʨʝʪʥʽʰʝ ð ʥʘ ʤʝʨʝʞʽ ʩʝʨʚʝʨʽʚ Minecraft. ʆʩʥʦʚʥʦʶ ʾʾ 

ʬʫʥʢʮʽʻʶ ʻ ʥʘʜʘʥʥʷ ʜʝʪʘʣʴʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʪʨʘʬʽʢʫ ʛʨʘʚʮʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʩʝʨʚʝʨʽʚ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʝʩʫʨʩʠ ʪʘ ʛʨʘʚʮʷʤ ʧʦʢʨʘʱʠʪʠ ʚʣʘʩʥʠʡ ʽʛʨʦʚʠʡ 

ʜʦʩʚʽʜ.   

ɻʨʘʚʮʽ ʚ ʮʽʡ ʩʠʩʪʝʤʽ ʤʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ð ʚʦʥʠ ʘʢʪʠʚʥʽ ʫʯʘʩʥʠʢʠ ʘʥʘʣʽʟʫ, 

ʚʥʦʩʷʯʠ ʩʚʦʾ ʜʘʥʽ ʜʣʷ ʟʙʦʨʫ ʪʘ ʢʦʨʝʛʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʥʘʣʽʟʫ, ʯʝʨʝʟ ʚʙʫʜʦʚʘʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʚ ʽʛʨʦʚʦʤʫ ʽʥʪʝʨʬʝʡʩʽ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ, ʱʦ ʘʥʘʣʽʟ ʚʨʘʭʦʚʫʻ ʨʝʘʣʴʥʽ ʽʛʨʦʚʽ 

ʩʠʪʫʘʮʽʾ ʪʘ ʧʦʪʨʝʙʠ ʛʨʘʚʮʽʚ.  ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ ʩʝʨʚʝʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʩʠʩʪʝʤʫ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʩʝʨʚʝʨʘ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʝʨʚʝʨʽʚ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʨʘʬʽʢʫ 

ʛʨʘʚʮʽʚ. ʎʽ ʜʽʾ ʜʦʧʦʤʘʛʘʶʪʴ ʾʤ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʧʽʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʝʨʚʝʨʽʚ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ 

[3].  ɻʦʣʦʚʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ð ʮʝ ʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʣʽʪʠʢʠ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ. ɸʥʘʣʽʟ ʪʨʘʬʽʢʫ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ ʚʽʜʩʣʽʜʢʦʚʫʻ ʪʘ ʦʙʨʦʙʣʷʻ ʽʛʨʦʚʽ ʜʘʥʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʭ ʟʙʝʨʝʞʝʥʥʷ ʜʣʷ 

ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʦʜʥʦʯʘʩ, ʚʽʟʫʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʠʪʴ ʟʽʙʨʘʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʟʨʦʟʫʤʽʣʦʶ ʪʘ ʜʦʩʪʫʧʥʦʶ, ʜʦʟʚʦʣʷʶʯʠ ʷʢ ʛʨʘʚʮʷʤ, ʪʘʢ ʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʦʮʽʥʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʚʠʷʚʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʧʦʢʨʘʱʝʥʥʷ.   



 

 

ʊʘʢʘ ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʦʪʦʯʥʠʡ ʩʪʘʥ 

ʤʝʨʝʞʽ ʩʝʨʚʝʨʽʚ, ʘʣʝ ʡ ʧʨʦʛʥʦʟʫʚʘʪʠ ʤʘʡʙʫʪʥʽ ʪʝʥʜʝʥʮʽʾ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ 

ʧʽʜʪʨʠʤʘʥʥʷ ʥʘʜʽʡʥʦʛʦ ʪʘ ʟʘʭʦʧʣʶʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʦʥʣʘʡʥ-ʽʛʨʘʭ. 

 
ʈʠʩ 1 ɼ̔ ʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʜʽʘʛʨʘʤʽ ʥʘ ʨʠʩ. 2 ʚʽʜʦʙʨʘʞʝʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʝʨʚʝʨʥʦʾ ʩʠʩʪʝʤʠ ʟ 

ʽʥʪʝʛʨʦʚʘʥʠʤʠ ʙʘʟʘʤʠ ʜʘʥʠʭ. ʉʝʨʚʝʨ ʩʣʫʛʫʻ ʮʝʥʪʨʘʣʴʥʠʤ ʚʫʟʣʦʤ, ʱʦ ʤʽʩʪʠʪʴ ʙʘʟʫ 

ʜʘʥʠʭ Minecraft ʜʣʷ ʽʛʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʦʢʨʝʤʫ ʙʘʟʫ ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʜʘʥʠʭ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʟʙʽʨ ʪʘ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʚ ʫʥʽʬʽʢʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ.   

ʈʦʙʦʯʽ ʩʪʘʥʮʽʾ ʛʨʘʚʮʷ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʦʙʣʘʜʥʘʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʤʦʜʫʣʷʤʠ ʜʣʷ 

ʽʥʪʝʨʘʢʮʽʾ ʟ ʩʝʨʚʝʨʦʤ. ʈʦʙʦʯʘ ʩʪʘʥʮʽʷ ʛʨʘʚʮʷ ʦʩʥʘʱʝʥʘ ʤʦʜʫʣʷʤʠ ʚʚʝʜʝʥʥʷ ʪʘ 

ʚʠʚʝʜʝʥʥʷ ʜʘʥʠʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ ʽʛʨʦʚʠʤ ʧʨʦʮʝʩʦʤ. ʋ ʩʚʦʶ ʯʝʨʛʫ, 

ʨʦʙʦʯʘ ʩʪʘʥʮʽʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʤʽʩʪʠʪʴ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʛʣʠʙʠʥʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 

ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʝʨʚʝʨʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. 

 
ʈʠʩ 2 ɸʨʭʽʪʝʢʪʫʨʘ ʩʝʨʚʝʨʥʦʾ ʩʠʩʪʝʤʠ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Minecraft [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʚʝʙ-ʩʝʨʚʽʩ ï ʨʝʞʠʤ ʜʦʩʪʫʧʫ 

https://www.minecraft.net/ (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 21.04.2024) 

2. Statistical Analysis of Player Behavior in Minecraft [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: 

ʚʝʙ-ʩʝʨʚʽʩ ï ʨʝʞʠʤ ʜʦʩʪʫʧʫ https://eprints.whiterose.ac.uk/88990/ (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 

21.04.2024) 

3. PlayerAnalytics. Analytics platform [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʚʝʙ-ʩʝʨʚʽʩ ï 

ʨʝʞʠʤ ʜʦʩʪʫʧʫ https://playeranalytics.net/ (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 21.04.2024) 

  



 

 

ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ʌɯʅɸʅʉʆɺʀʍ ʊʈɸʅɿɸʂʎɯʁ ʅɸ ɹɸɿɯ 

ETHEREUM ʊɸ EVM ʉʋʄɯʉʅʀʍ ɹʃʆʂʏɽʁʅɯɺ ɺ ʂʆʅʊɽʂʉʊɯ ʌɯʅɸʅʉʆɺʆɰ 

ɸʅɸʃɯʊʀʂʀ 

ɺʦʡʪʦʚʠʯ ʉ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ. 

ɹʣʦʢʯʝʡʥ ð ʮʝ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʣʘʥʮʶʛʘ ʙʣʦʢʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ. ʂʦʞʝʥ ʥʦʚʠʡ ʙʣʦʢ ʫ ʣʘʥʮʶʞʢʫ ʤʽʩʪʠʪʴ 

ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʡ ʭʝʰ ʧʦʧʝʨʝʜʥʴʦʛʦ ʙʣʦʢʫ, ʯʘʩʦʚʠʡ ʤʘʨʢʝʨ ʪʘ ʪʨʘʥʟʘʢʮʽʡʥʽ ʜʘʥʽ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʽʩʥʽʩʪʴ ʪʘ ʥʝʟʤʽʥʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʤʽʥʘ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʦʜʥʦʤʫ ʙʣʦʢʫ ʧʦʪʨʝʙʫʚʘʣʘ ʙ ʟʤʽʥʠ ʫʩʽʭ ʥʘʩʪʫʧʥʠʭ ʙʣʦʢʽʚ, ʱʦ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʙʝʟ ʜʦʩʪʫʧʫ ʜʦ ʚʝʣʠʢʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʙʣʦʢʯʝʡʥ ʩʬʝʨʘ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʮʴʦʤʫ ʩʧʨʠʷʶʪʴ ʥʘʩʪʫʧʥʽ 

ʯʠʥʥʠʢʠ: 

ɼʝʮʝʥʪʨʘʣʽʟʘʮʽʷ: ɺʽʜʩʫʪʥʽʩʪʴ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʨʛʘʥʫ, ʷʢʠʡ ʢʦʥʪʨʦʣʶʻ ʩʠʩʪʝʤʫ, 

ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʙʦʾʚ ʪʘ ʘʪʘʢ. ʎʝ ʨʦʙʠʪʴ ʙʣʦʢʯʝʡʥ ʧʨʠʚʘʙʣʠʚʠʤ ʜʣʷ 

ʬʽʥʘʥʩʦʚʠʭ ʫʩʪʘʥʦʚ, ʫʨʷʜʽʚ ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. 

ʇʨʦʟʦʨʽʩʪʴ ʪʘ ʙʝʟʧʝʢʘ: ʊʨʘʥʟʘʢʮʽʾ, ʟʘʧʠʩʘʥʽ ʚ ʙʣʦʢʯʝʡʥʽ, ʻ ʧʨʦʟʦʨʠʤʠ ʪʘ 

ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʙʫʜʴ-ʷʢʦʶ ʟʘʮʽʢʘʚʣʝʥʦʶ ʩʪʦʨʦʥʦʶ, ʱʦ ʧʽʜʚʠʱʫʻ ʜʦʚʽʨʫ ʜʦ 

ʩʠʩʪʝʤʠ. ʂʨʠʧʪʦʛʨʘʬʽʯʥʝ ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʢʦʥʩʝʥʩʫʩʥʽ ʘʣʛʦʨʠʪʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʢʫ 

ʜʘʥʠʭ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ: ɹʣʦʢʯʝʡʥ ʤʦʞʝ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʪʘ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʦʮʝʩʠ, ʟʥʠʞʫʶʯʠ ʧʦʪʨʝʙʫ ʚ ʧʦʩʝʨʝʜʥʠʢʘʭ ʪʘ ʚʽʜʧʦʚʽʜʥʦ 

ʚʠʪʨʘʪʠ ʥʘ ʪʨʘʥʟʘʢʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʙʣʦʢʯʝʡʥ ʻ ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʧʦʙʫʜʦʚʠ ʝʬʝʢʪʠʚʥʠʭ, ʙʝʟʧʝʯʥʠʭ ʪʘ ʧʨʦʟʦʨʠʭ 

ʟʘʩʪʦʩʫʥʢʽʚ ʫ ʙʫʜʴ-ʷʢʠʭ ʩʬʝʨʘʭ, ʚʽʜ ʩʠʩʪʝʤ ʦʙʣʽʢʫ ʜʦ ʢʦʤʧôʶʪʝʨʥʠʭ ʽʛʦʨ, ʚʽʜ 

ʬʽʥʘʥʩʦʚʠʭ ʩʠʩʪʝʤ ʜʦ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʽ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʥʘ ʬʽʟʠʯʥʽ ʘʢʪʠʚʠ. 

ʅʘ ʜʘʥʠʭ ʤʦʤʝʥʪ ʩʠʩʪʝʤʘ ʙʣʦʢʯʝʡʥ ʚʠʧʝʨʝʜʞʘʻ ʦʩʥʦʚʥʽ ʧʣʘʪʽʞʥʽ ʩʠʩʪʝʤʠ ʪʘʢʽ ʷʢ 

Visa/Mastercard ʟʘ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʟʘʢʮʽʡ. ɿʚʽʩʥʦ ʥʝ ʢʦʞʥʘ ʪʨʘʥʟʘʢʮʽʷ ʤʘʻ ʥʘ ʤʝʪʽ ʧʝʨʝʢʘʟ 

ʢʦʰʪʽʚ, ʧʨʦʪʝ ʣʝʚʦʚʘ ʯʘʩʪʢʘ ʚʩʽʭ ʪʨʘʥʟʘʢʮʽʡ ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʧʦʚôʷʟʘʥʘ ʟ ʦʧʝʨʘʮʽʷʤʠ ʟ 

ʢʨʠʧʪʦʚʘʣʶʪʦʶ. 

ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʬʽʥʘʥʩʦʚʠʭ ʪʨʘʥʟʘʢʮʽʡ ʥʘ ʙʘʟʽ ethereum ʪʘ evm 

ʩʫʤʽʩʥʠʭ ʙʣʦʢʯʝʡʥʽʚ ʚ ʢʦʥʪʝʢʩʪʽ ʬʽʥʘʥʩʦʚʦʾ ʘʥʘʣʽʪʠʢʠ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʦʜʽʚ Data Mining[1] ʜʣʷ ʟʙʦʨʫ, ʘʥʘʣʽʟʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ. ʎʝ 

ʜʦʧʦʤʘʛʘʻ ʦʪʨʠʤʘʪʠ ʽʥʩʘʡʪʠ ʱʦʜʦ ʪʠʧʽʚ ʪʨʘʥʟʘʢʮʽʡ, ʪʨʝʥʜʽʚ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ 

ʩʪʨʘʪʝʛʽʡ ʦʧʦʜʘʪʢʫʚʘʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ Data Mining ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ 

ʨʽʟʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʤʽʥʠ ʫ ʪʨʝʥʜʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʣʦʢʯʝʡʥʫ.  

ʅʘ ʦʩʥʦʚʽ ʚʩʴʦʛʦ ʚʠʱʝ ʩʢʘʟʘʥʦ, ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʧʨʦ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ 

ʪʨʘʥʟʘʢʮʽʡ ʚ Ethereum ʙʣʦʢʯʝʡʥʽ, ʚʠʙʽʨʢʘ ʧʝʨʝʜʙʘʯʘʻ ʚʩʽ ʪʨʘʥʟʘʢʮʽʾ ʥʘʜ ʦʩʥʦʚʥʠʤʠ 

ʩʪʝʡʙʣʢʦʾʥʘʤʠ[1] ʪʘʢʠʤʠ ʷʢ USDT, USDC, DAI , FRAX 

1. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʪʨʘʥʟʘʢʮʽʾ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ Etherscan API[2]. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʜʘʥʠʭ ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʪʨʘʥʟʘʢʮʽʶ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ HTTP ʟʘʧʠʪ ʜʦ Etherscan API. ʅʘʩ ʮʽʢʘʚʣʷʪʴ ʥʘʩʪʫʧʥʽ ʧʦʣʷ: 

timeStamp ï ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʪʨʘʥʟʘʢʮʽʾ, hash ï ʭʝʰ ʪʘ ʦʜʥʦʯʘʩʥʦ ʽʜʝʥʪʠʬʽʢʘʪʦʨ 

ʪʨʘʥʟʘʢʮʽʾ, from ï ʘʜʨʝʩʘ ʚʽʜʧʨʘʚʥʠʢʘ, to ï ʘʜʨʝʩʘ ʦʪʨʠʤʘʫʚʘʯʘ, value ï ʩʫʤʘ ʧʝʨʝʢʘʟʫ ʚ 

wei, tokenDecimals ï value/10 t̂okenDecimals = ʩʫʤʘ ʧʝʨʝʢʘʟʫ, gasPrice ï ʮʽʥʘ ʫ wei ʟʘ 

ʦʜʠʥʠʮʽʶ Gas (Gas ï ʧʣʘʪʘ ʟʘ ʚʠʢʦʥʘʥʥʷ ʪʨʘʥʟʘʢʮʽʾ, ʯʠʤ ʩʢʣʘʜʥʽʰʘ ʪʨʘʥʟʘʢʮʽʷ ʪʠʤ 

ʙʽʣʴʰʝ Gas ʧʦʪʨʽʙʥʦ ʜʣʷ ʾʾ ʚʠʢʦʥʘʥʥʷ), gasUsed ï ʢʽʣʴʢʽʩʪʴ Gas ʱʦ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʨʘʥʟʘʢʮʽʾ 

2. ʇʨʠʢʣʘʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɹʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ Microsoft Visual 

Studio, Microsoft SQL Server ʘ ʪʘʢʦʞ ʙʽʙʣʽʦʪʝʢʘ Scikit-learn[3] 



 

 

 
ʈʠʩ.1 ʉʪʨʫʢʪʫʨʘ ʜʘʥʠʭ Etherscan API 

ʅʘ ʨʠʩʫʥʢʫ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʪʦʜ ʅʘʾʚʥʦʛʦ ɹʘʻʩʘ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ Data 

Mining ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʡʤʦʚʽʨʥʦʩʪʝʡ. 

ɹʫʣʦ ʦʙʨʘʥʦ ʮʝʡ ʤʝʪʦʜ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʜʞʝ ʚʽʥ ʧʨʦʩʪʠʡ ʫ ʨʝʘʣʽʟʘʮʽʾ, ʝʬʝʢʪʠʚʥʠʡ ʜʣʷ 

ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ ʪʘ ʟʜʘʪʥʠʡ ʜʦ ʨʦʙʦʪʠ ʟ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ ʜʘʥʠʤʠ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʝʡ ʤʝʪʦʜ, ʪʨʝʙʘ ʙʫʣʦ ʜʽʟʥʘʪʠʩʷ ʯʠ ʪʨʘʥʟʘʢʮʽʷ ʤʽʩʪʠʪʴ 1 ʧʝʨʝʢʘʟ 

ʯʠ ʜʝʢʽʣʴʢʘ 

 
ʈʠʩ.2 ʄʝʪʦʜ ʅʘʾʚʥʦʛʦ ɹʘʻʩʘ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Wikipedia [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çʉʪʝʡʙʣʢʦʾʥ - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://uk.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%B9%D0%B1%D0%BB%

D0%BA%D0%BE%D1%97%D0%BD (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 21.04.2024)  

2. Etherscan API [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://docs.etherscan.io/ 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 21.04.2024) 

3. Scikit Learn [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://scikit-learn.org/stable/ 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 21.04.2024) 

  

https://uk.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%B9%D0%B1%D0%BB%D0%BA%D0%BE%D1%97%D0%BD
https://uk.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%B9%D0%B1%D0%BB%D0%BA%D0%BE%D1%97%D0%BD
https://docs.etherscan.io/
https://scikit-learn.org/stable/


 

 

ʈʆʃʔ ʅɽʁʈʆʅʅʀʍ ʄɽʈɽɾ ʋ ɺʀɿʅɸʏɽʅʅɯ ɿʈɯʃʆʉʊɯ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ ʂʋʃʔʊʋʈ 

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

ɺ ʩʫʯʘʩʥʽʡ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ ʪʠʧ ʪʘ ʢʽʣʴʢʽʩʪʴ ʜʦʙʨʠʚ, ʷʢʝ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʢʫʣʴʪʫʨʘʤ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ. ʏʠʤʘʣʦ ʜʦʙʨʠʚ ʪʘ 

ʧʝʩʪʠʮʠʜʽʚ ʚʠʨʦʙʣʝʥʽ ʽʟ ʪʦʢʩʠʯʥʠʭ ʭʽʤʽʢʘʪʽʚ, ʽ ʥʝʥʘʣʝʞʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʟʘʩʦʙʽʚ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʩʣʠʥʫ, ʥʘ ˇʨʫʥʪ ʪʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʘ ʣʶʜʩʴʢʝ ʟʜʦʨʦʚôʷ.  

ʉʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʟʨʽʣʦʛʦ ʧʣʦʜʫ ʻ ʪʘʢʦʞ ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʟʘʜʘʯ ʫ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘʜʞʝ ʮʝ ʥʝ ʪʽʣʴʢʠ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʪʫ, ʘ ʡ ʥʘ ʧʦʪʝʥʮʽʡʥʽ 

ʧʨʠʙʫʪʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʦʤʫ ʱʦ ʘʙʩʦʣʶʪʥʘ ʙʽʣʴʰʽʩʪʴ ʬʨʫʢʪʽʚ ʪʘ ʦʚʦʯʽʚ ʥʝ ʤʦʞʫʪʴ 

ʜʦʟʨʽʚʘʪʠ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʾʭ ʟʽʨʚʘʣʠ, ʘ ʜʝʷʢʽ ʟ ʧʝʨʝʩʪʠʛʣʠʭ ʧʣʦʜʽʚ ʥʝʧʨʠʜʘʪʥʽ ʜʦ 

ʩʧʦʞʠʚʘʥʥʷ. ʊʘʢʦʞ, ʧʝʨʝʩʪʠʛʣʽ ʧʣʦʜʠ ʤʦʞʫʪʴ ʧʦʯʘʪʠ ʛʥʠʪʠ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʷʚʠ 

ʰʢʽʜʥʠʢʽʚ ʥʘ ʜʽʣʷʥʮʽ.  

ʅʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʩʪʘʣʠ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʨʫʰʽʾʚ ʪʝʭʥʦʣʦʛʽʟʘʮʽʾ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʚʦʥʠ ʧʦʤʽʯʥʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʟʨʽʣʦʩʪʽ ʧʣʦʜʫ, ʘ ʪʘʢʦʞ 

ʨʽʟʥʠʭ ʭʚʦʨʦʙ ʨʦʩʣʠʥ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʤʦʞʥʘ ʪʦʯʥʽʰʝ ʧʨʠʡʥʷʪʠ 

ʨʽʰʝʥʥʷ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ, ʢʽʣʴʢʦʩʪʽ ʧʦʣʠʚʫ ʪʦʱʦ. ɿʛʦʨʪʢʦʚʽ ʥʝʡʨʦʥʥʽ 

ʤʝʨʝʞʽ(CNN) ʩʪʘʣʠ ʦʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʠʧʽʚ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ. ʇʦʧʨʠ ʽʩʥʫʚʘʥʥʷ 

ʙʘʛʘʪʴʦʭ ʪʨʘʜʠʮʽʡʥʠʭ ʢʣʘʩʠʬʽʢʘʪʦʨʽʚ(KNN, ɹʘʻʩʦʚʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ) ʪʘ ʽʥʰʠʭ ʪʠʧʽʚ 

ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʟʛʦʨʪʢʦʚʽ ʷʢʽʩʥʦ ʚʠʜʽʣʷʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʥʘʷʚʥʦʩʪʽ ʟʛʦʨʪʢʦʚʠʭ ʰʘʨʽʚ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʷʚʣʷʪʠ ʧʦʪʨʽʙʥʽ ʦʟʥʘʢʠ ʥʘ ʟʦʙʨʘʞʝʥʥʽ, ʘ ʪʘʢʦʞ 

ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʤʘʩʠʚʠ ʜʘʥʠʭ ʧʨʠ ʥʘʚʯʘʥʥʽ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʯʠʤʘʣʦ ʛʦʪʦʚʠʭ ʤʦʜʝʣʝʡ ʟʛʦʨʪʢʦʚʠʭ ʥʝʡʨʦʥʥʠʭ 

ʤʝʨʝʞ, ʪʘʢʠʭ ʷʢ VGG, AlexNet, DenseNet, ResNet, Inception-v, R-CNN, FAST-RCNN 

ʪʦʱʦ. ɼʣʷ ʢʦʞʥʦʾ ʟ ʥʠʭ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʦʜʥʘ ʯʠ ʢʽʣʴʢʘ ʚʝʨʩʽʡ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʢʽʣʴʢʽʩʪʶ ʟʛʦʨʪʢʦʚʠʭ ʰʘʨʽʚ. ʊʘʢʦʞ, ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʩʪʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʘʣʛʦʨʠʪʤ YOLO ʨʽʟʥʠʭ ʚʝʨʩʽʡ. ʁʦʛʦ ʦʩʦʙʣʠʚʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʚʽʥ ʨʦʟʧʽʟʥʘʻ ʦʙôʻʢʪʠ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, 

ʨʦʙʣʷʯʠ ñʧʨʦʭʽʜò ʯʝʨʝʟ ʚʣʘʩʥʫ ʚʥʫʪʨʽʰʥʶ ʥʝʡʨʦʥʥʫ ʤʝʨʝʞʫ ʪʽʣʴʢʠ ʦʜʠʥ ʨʘʟ, ʪʦʙʪʦ 

ʬʘʢʪʠʯʥʦ ʙʝʟ ʥʘʚʯʘʥʥʷ. 

ʂʨʽʤ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʥʝʡʨʦʤʝʨʝʞʽ ʧʦʪʨʽʙʥʦ ʧʽʜʽʙʨʘʪʠ ʥʘʙʽʨ 

ʜʘʥʠʭ ʜʣʷ ʥʘʚʯʘʥʥʷ. ɺʽʥ ʤʘʻ ʤʽʩʪʠʪʠ ʪʘʢʽ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʽ ʤʽʩʪʷʪʴ ʛʦʣʦʚʥʽ ʨʠʩʠ ʦʙôʻʢʪʘ, 

ʥʘ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʚʯʘʥʥʷ. ʈʘʟʦʤ ʟ ʪʠʤ, ʟʦʙʨʘʞʝʥʥʷ ʥʝ ʤʘʶʪʴ ʤʽʩʪʠʪʠ ʥʽʯʦʛʦ 

ʟʘʡʚʦʛʦ, ʘʙʠ ʥʝ ñʨʦʟʩʽʶʚʘʪʠ ʫʚʘʛʫò ʥʝʡʨʦʤʝʨʝʞʽ ʧʨʠ ʥʘʚʯʘʥʥʽ, ʚʘʞʣʠʚʦ ʚʠʜʽʣʠʪʠ ʩʘʤʝ 

ʦʩʥʦʚʥʽ ʨʠʩʠ ʧʨʝʜʤʝʪʘ. 

ɺʘʨʪʦ ʪʘʢʦʞ ʽ ʟʛʘʜʘʪʠ ʧʨʦ ʪʝʭʥʽʢʠ, ʱʦ ʤʦʜʠʬʽʢʫʶʪʴ ʥʘʚʯʘʣʴʥʠʡ ʥʘʙʽʨ ʜʘʥʠʭ, 

ʪʘʢʠʭ ʷʢ ʥʘʨʦʱʫʚʘʥʥʷ ʜʘʥʠʭ(data augmentation). ʎʝʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʫ ʟʙʽʣʴʰʝʥʥʽ 

ʥʘʚʯʘʣʴʥʦʛʦ ʥʘʙʦʨʫ ʫ ʢʽʣʴʢʘ ʨʘʟʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʝʨʪʘʥʥʷ ʧʽʜ ʨʽʟʥʠʤʠ ʢʫʪʘʤʠ, 

ʦʙʨʽʟʘʥʥʷ ʪʘ ʽʥʰʠʭ ʦʧʝʨʘʮʽʡ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝʡʨʦʤʝʨʝʞʽ ʙʫʪʠ 

ʛʥʫʯʢʽʰʦʶ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ.  

ʊʘʢ, ʫ ʨʦʙʦʪʽ 2021 ʨʦʢʫ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʚʠʷʚʣʝʥʥʷ ʭʚʦʨʦʙʣʠʚʦʛʦ ʩʪʘʥʫ ʨʦʩʣʠʥʠ ʥʘ 

ʧʨʝʜʤʝʪ ʚʤʽʩʪʫ ʥʽʪʨʦʛʝʥʫ ʚ ʜʠʥʽ ʂʘʥʪʘʣʫʧ ʥʘ ʦʩʥʦʚʽ ʩʚʽʪʣʠʥ ʣʠʩʪʷ[1]. ɸʚʪʦʨʠ 

ʚʠʢʦʨʠʩʪʘʣʠ 4 ʚʠʜʠ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ: BPNN, CNN, DCNN ʽ DCNN ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

LSTM(DCNN-LSTM). ʅʘʡʪʦʯʥʽʰʦʶ ʩʪʘʣʘ ʥʝʡʨʦʤʝʨʝʞʘ DCNN-LSTM, ʱʦ ʧʦʢʘʟʘʣʘ 

ʥʘʩʪʫʧʥʽ ʤʝʪʨʠʢʠ: R2 = 0.904, MSE = 0.123. ɸʚʪʦʨʠ ʪʘʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʚôʷʟʘʣʠ 

ʟʘʜʘʯʫ ʚʠʟʥʘʯʝʥʥʷ ʟʨʽʣʦʩʪʽ ʯʦʨʥʠʭ ʪʘ ʙʽʣʠʭ ʷʛʽʜ ʰʦʚʢʦʚʠʮʽ ʟʘ ʾʭʥʽʤ ʟʦʚʥʽʰʥʽʤ 

ʚʠʛʣʷʜʦʤ[2]. ɺ ʭʦʜʽ ʮʴʦʛʦ, ʚʦʥʠ ʟʜʽʡʩʥʠʣʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 5 ʽʩʥʫʶʯʠʭ ʨʽʟʥʦʚʠʜʽʚ 

ʘʨʭʽʪʝʢʪʫʨ ʟʛʦʨʪʢʦʚʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʘ ʩʘʤʝ: AlexNet, DenseNet, ResNet-18, ResNet-

50, Inception-v3. ʇʨʠ ʚʠʙʦʨʽ ʥʘʡʢʨʘʱʦʾ ʤʦʜʝʣʽ, ʦʢʨʽʤ ʾʾ ʪʦʯʥʦʩʪʽ, ʚʨʘʭʦʚʫʚʘʚʩʷ ʪʘʢʦʞ 

ʯʘʩ ʨʦʟʧʽʟʥʘʚʘʥʥʷ.  



 

 

ɺʩʽ ʥʝʡʨʦʤʝʨʝʞʽ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ, ʘʣʝ ʜʣʷ ʙʽʣʦʾ ʰʦʚʢʦʚʠʮʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘʡʢʨʘʱʦʶ ʚʠʷʚʠʣʘʩʷ AlexNet ʟ ʪʦʯʥʽʩʪʶ ʚ 98.32% ʽ ʰʚʠʜʢʽʩʪʶ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʚ 1 ʭʚ. ɼʣʷ ʯʦʨʥʦʾ ʰʦʚʢʦʚʠʮʽ ʥʘʡʝʬʝʢʪʠʚʥʽʰʝ ʩʝʙʝ ʧʦʢʘʟʘʣʘ ResNet-18 ʟ 

ʪʦʯʥʽʩʪʶ ʚ 98.65% ʪʘ ʰʚʠʜʢʽʩʪʶ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚ 1.2 ʭʚ. ResNet-18 ʚʠʷʚʠʣʘʩʷ ʥʘʡʣʽʧʰʦʶ 

ʪʘʢʦʞ ʽ ʜʣʷ ʟʤʽʰʘʥʦʛʦ ʥʘʙʦʨʫ ʷʛʽʜ, ʧʦʢʘʟʘʚʰʠ ʪʦʯʥʽʩʪʴ ʚ 98.03% ʽ ʰʚʠʜʢʽʩʪʴ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚ 2.36 ʭʚ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ ɹʘʚʘʨʩʴʢʦʛʦ ʞʫʨʥʘʣʫ ʧʨʠʢʣʘʜʥʠʭ ʥʘʫʢ 2022 ʨʦʢʫ ʟ ʚʠʟʥʘʯʝʥʥʷʤ 

ʟʨʽʣʦʩʪʽ ʧʦʣʫʥʠʮʽ[3] ʢʨʽʤ ʟʛʦʨʪʢʦʚʦʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʷʢ ʽ ʧʦʚʥʦʟʚôʷʟʥʘ ʥʝʡʨʦʥʥʘ 

ʤʝʨʝʞʘ(FCNN), ʪʘʢ ʽ ʢʣʘʩʠʬʽʢʘʪʦʨʠ. ʊʦʯʥʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʜʣʷ ʥʝʜʦʟʨʽʣʠʭ ʧʦʣʫʥʠʮʴ 

ʜʣʷ FCNN ʩʪʘʥʦʚʠʣʘ 84.5%, ʘ CNN ï 85.9%; ʜʣʷ ʩʧʽʣʠʭ ʧʣʦʜʽʚ FCNN ʧʦʢʘʟʘʣʘ ʪʦʯʥʽʩʪʴ 

ʫ 80%, ʪʦʜʽ ʷʢ CNN ï 87.96%; ʜʣʷ ʧʝʨʝʩʧʽʣʠʭ ʷʛʽʜ ʪʦʯʥʽʩʪʴ FCNN ʩʪʘʥʦʚʠʣʘ 83.12%, ʘ 

CNN ï 77.7%. 

ʆʪʞʝ, ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʝʤʘʻ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʷʢʘ 

ʙʠ ʧʨʘʮʶʚʘʣʘ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʦʙôʻʢʪʽʚ ʥʘ ʚʩʽʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʟ ʦʜʥʘʢʦʚʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ. ɼʣʷ ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ, ʧʨʠʩʪʨʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ. 
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ɺɯɼʉʊɽɾɽʅʅʗ ɿɼʆʈʆɺ'ʗ ʊɸ 

ʇɯɼʊʈʀʄʂʀ ʌɯɿʀʏʅʆɰ ɸʂʊʀɺʅʆʉʊɯ 

ʃʘʚʨʝʥʯʫʢ ɸ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɼʘʢʦʚ ʉ.ʖ. 

ʄʝʪʦʶ ʮʽʻʾ ʙʘʢʘʣʘʚʨʩʴʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʤʘʻ ʥʘ ʤʝʪʽ ʧʦʢʨʘʱʠʪʠ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʪʘ ʩʘʤʦʧʦʯʫʪʪʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʥʘʜʘʶʯʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʚʢʘʟʽʚʢʠ ʪʘ ʧʽʜʪʨʠʤʢʫ ʜʣʷ ʾʭ ʧʦʜʦʨʦʞʽ ʬʽʪʥʝʩʦʤ.  

ʎʷ ʙʘʢʘʣʘʚʨʩʴʢʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʘ ʨʦʙʦʪʠ ʩʢʣʘʜʘʪʠʤʝʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʢʣʶʯʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. ʇʦ-ʧʝʨʰʝ, ʙʫʜʝ ʧʨʦʚʝʜʝʥʦ ʧʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʬʽʪʥʝʩʫ ʪʘ ʧʦʚôʷʟʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ 

ʽʩʥʫʶʯʽ ʧʨʦʛʘʣʠʥʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʪʠʤʝ 

ʧʝʨʝʛʣʷʜ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʘʥʘʣʽʟ ʨʠʥʢʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʽ ʚʠʚʯʝʥʥʷ ʧʦʧʫʣʷʨʥʠʭ ʬʽʪʥʝʩ-

ʜʦʜʘʪʢʽʚ. 

ʇʽʩʣʷ ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʢʣʶʯʘʪʠʤʝ 

ʨʦʟʨʦʙʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʨʫʯʥʦʛʦ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽʥʪʝʨʬʝʡʩʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʪʴ 

ʙʝʟʧʝʨʝʙʽʡʥʫ ʚʟʘʻʤʦʜʽʶ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʫ ʥʘʚʽʛʘʮʽʶ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʢʣʶʯʘʪʠʤʝ ʪʘʢʽ ʬʫʥʢʮʽʾ, ʷʢ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʧʣʘʥʠ ʪʨʝʥʫʚʘʥʴ, ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʭʘʨʯʫʚʘʥʥʷ, ʚʽʜʩʪʝʞʝʥʥʷ ʮʽʣʝʡ ʽ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʱʦʙ 

ʤʦʪʠʚʫʚʘʪʠ ʪʘ ʩʧʨʷʤʦʚʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʾʭ ʬʽʪʥʝʩ-ʮʽʣʝʡ. 

ʂʨʽʤ ʪʦʛʦ, ʫ ʙʘʢʘʣʘʚʨʩʴʢʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʚʘʪʠʤʝʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ʧʝʨʝʥʦʩʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʪʘ ʽʥʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʽʜʩʪʝʞʝʥʥʷ ʬʽʪʥʝʩʫ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʟʙʦʨʫ ʜʘʥʠʭ ʽ 

ʥʘʜʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤ ʪʦʯʥʠʭ ʽ ʟʥʘʯʫʱʠʭ ʚʽʜʛʫʢʽʚ ʧʨʦ ʾʭʥʽʡ ʧʨʦʛʨʝʩ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʮʽ ʜʘʥʽ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʦʞʝ ʘʜʘʧʪʫʚʘʪʠ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʚʦʾ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʟ ʯʘʩʦʤ, ʛʘʨʘʥʪʫʶʯʠ, ʱʦ ʢʦʨʠʩʪʫʚʘʯʽ ʦʪʨʠʤʘʶʪʴ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʫ ʪʘ ʜʠʥʘʤʽʯʥʫ 

ʧʽʜʪʨʠʤʢʫ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʾʭʥʴʦʛʦ ʬʽʪʥʝʩ-ʧʦʜʦʨʦʞʫ. 

ʆʮʽʥʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʬʽʟʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʙʫʜʝ ʢʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ ʮʴʦʛʦ ʧʨʦʻʢʪʫ. ʊʝʩʪʫʚʘʥʥʷ ʪʘ ʟʙʽʨ ʚʽʜʛʫʢʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʙʫʜʝ ʧʨʦʚʝʜʝʥʦ ʜʣʷ ʦʮʽʥʢʠ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʎʝʡ ʧʨʦʮʝʩ ʦʮʽʥʶʚʘʥʥʷ ʜʦʧʦʤʦʞʝ ʚʠʟʥʘʯʠʪʠ ʩʬʝʨʠ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʅʘ ʟʘʚʝʨʰʝʥʥʷ, ʨʦʙʦʪʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʨʦʙʢʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʘ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ 

ʢʦʨʠʩʪʫʚʘʯʘ ʨʽʰʝʥʥʷ ʜʣʷ ʧʨʦʩʫʚʘʥʥʷ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʚʽʜʛʫʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʜʦʩʷʛʥʝʥʥʽ 

ʬʽʪʥʝʩ-ʮʽʣʝʡ ʽ ʧʦʢʨʘʱʝʥʥʽ ʟʘʛʘʣʴʥʦʛʦ ʩʘʤʦʧʦʯʫʪʪʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. FatSecret ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  

https://apps.apple.com/ru/app/ʩʯʝʪʯʠʢ-ʢʘʣʦʨʠʡ-ʦʪ-fatsecret/id347184248 

2. MyFitnessPal ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  

https://www.myfitnesspal.com/ru 

3. ʅʘʡʢʨʘʱʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʟʘʥʷʪʴ ʩʧʦʨʪʦʤ ʚʜʦʤʘ ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://blog.allo.ua/luchshie-prilozheniya-dlya-zanyatij-sportom-

doma_2020-04-53/ 

4. ɹʘʛʘʪʦʨʽʚʥʝʚʘ ʘʨʭʽʪʝʢʪʫʨʘ ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://simpleone.ru/glossary/mnogourovnevaya-arhitektura/  

 
  

https://apps.apple.com/ru/app/счетчик-калорий-от-fatsecret/id347184248
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https://simpleone.ru/glossary/mnogourovnevaya-arhitektura/
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ɸʅɸʃɯɿ ɸʈʍɯʊɽʂʊʋʈ ɺɯɼɽʆʂɸʈʊ ɯ ʅɸʇʈʗʄʂɯɺ ɰʍ ʋɼʆʉʂʆʅɸʃɽʅʅʗ 

ɿʘʚʘʣʴʥʶʢ ɭ. ʂ., ʈʦʤʘʥʶʢ ʆ.ʅ., ʉʪʘʭʦʚ ʆ.ʗ., ʈʦʤʘʥʶʢ ʆ.ɺ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʚʽʜʝʦʢʘʨʪ ʚʠʟʥʘʯʘʻ ʩʧʦʩʽʙ, ʷʢʠʤ ʛʨʘʬʽʯʥʽ ʧʨʦʮʝʩʦʨʠ ʨʝʘʣʽʟʦʚʘʥʽ, ʪʘ 

ʾʭʥʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ ʨʽʟʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʪʘ ʛʨʘʬʽʯʥʠʭ ʟʘʚʜʘʥʥʷʭ. ɺʠʨʦʙʥʠʢʠ 

ʚʽʜʝʦ ʢʘʨʪ ʨʦʟʨʦʙʣʷʶʪʴ ʩʚʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʚʽʜʝʦʢʘʨʪ ʱʦʙ ʧʦʢʨʘʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʤʦʞʣʠʚʦʩʪʽ ʩʚʦʾʭ ʧʨʦʜʫʢʪʽʚ. ɸʨʭʽʪʝʢʪʫʨʘ ʚʽʜʝʦʢʘʨʪ ʤʘʻ ʟʥʘʯʥʠʡ 

ʚʧʣʠʚ ʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʚʽʜʝʦʽʛʦʨ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʨʦʟʨʦʙʥʠʢʘʤ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʽ ʨʝʘʣʽʩʪʠʯʥʠʭ ʽʛʨʦʚʠʭ ʩʮʝʥʘʨʽʾʚ. ɺʦʜʥʦʯʘʩ ʚʦʥʘ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʬʝʨʘʭ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ, ʜʝ ʚʠʤʦʛʠ ʜʦ ʦʙʨʦʙʢʠ ʛʨʘʬʽʢʠ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʪʴ 

ʂʦʞʥʝ ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ʘʨʭʽʪʝʢʪʫʨ ʦʨʽʻʥʪʦʚʘʥʦ ʟʥʠʟʠʪʠ ʟʘʪʨʠʤʢʠ ʪʘ ʧʽʜʚʠʱʠʪʠ 

ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʚʝʣʠʢʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʪʘʢʠʭ ʷʢ 

ʪʨʝʥʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʘʙʦ ʧʨʦʚʝʜʝʥʥʷ ʩʢʣʘʜʥʠʭ ʩʠʤʫʣʷʮʽʡ. 

ɸʨʭʽʪʝʢʪʫʨʘ Kepler ʚʽʜ NVIDIA ʙʫʣʘ ʟʘʧʫʱʝʥʘ ʚ 2012 ʨʦʮʽ ʽ ʩʪʘʣʘ ʟʥʘʯʥʠʤ 

ʢʨʦʢʦʤ ʚʧʝʨʝʜ ʫ ʨʦʟʚʠʪʢʫ ʛʨʘʬʽʯʥʠʭ ʧʨʦʮʝʩʦʨʽʚ. Kepler ʟʘʤʽʥʠʚ ʘʨʭʽʪʝʢʪʫʨʫ Fermi ʽ 

ʚʧʝʨʰʝ ʚʠʢʦʨʠʩʪʘʚ ʧʨʦʮʝʩ 28 ʥʤ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 

ʟʤʝʥʰʠʪʠ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ. ʊʝʭʥʦʣʦʛʽʷ GPU Boost ʜʦʟʚʦʣʷʣʘ ʛʨʘʬʽʯʥʦʤʫ ʧʨʦʮʝʩʦʨʫ 

ʘʚʪʦʤʘʪʠʯʥʦ ʟʙʽʣʴʰʫʚʘʪʠ ʪʘʢʪʦʚʫ ʯʘʩʪʦʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʦʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ.  ʋ 

GPU ʜʦʩʷʛʥʫʪʦ ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʠʭ ʪʝʢʩʪʫʨ ʱʦ ʧʦʢʨʘʱʠʣʦ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ ʽʛʨʘʭ ʪʘ ʜʦʜʘʪʢʘʭ ʟ ʚʠʩʦʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʪʝʢʩʪʫʨ. 

ɿʙʽʣʴʰʝʥʦ ʢʽʣʴʢʽʩʪʴ ʦʜʥʦʯʘʩʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʤʽʛ ʦʙʨʦʙʣʷʪʠ GPU, ʧʦʢʨʘʱʫʶʯʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ GPU ʚ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʪʦʩʫʚʘʥʥʷʭ. Kepler ʪʘʢʦʞ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʠʚ ʧʣʘʥʢʫ ʫ ʧʣʘʥʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʴʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ 

Fermi, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʱʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ. 

ʋ ʪʝʭʥʦʣʦʛʽʷ Turing (2018) ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʨʝʘʣʽʩʪʠʯʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ 

ʩʚʽʪʣʘ ʪʘ ʪʽʥʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ray tracing ʽ ʪʝʥʟʦʨʥʠʭ ʷʜʝʨ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʛʣʠʙʦʢʦʛʦ 

ʥʘʚʯʘʥʥʷ. ʎʷ ʘʨʭʽʪʝʢʪʫʨʘ ʧʦʢʨʘʱʠʣʘ ʛʨʘʬʽʯʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ɸʨʭʽʪʝʢʪʫʨʘ Ampere ʚʽʜ NVIDIA, ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ 2020 ʨʦʮʽ, ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʧʦʪʫʞʥʽʰʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦ ʚʜʦʩʢʦʥʘʣʝʥʠʭ GPU ʘʨʭʽʪʝʢʪʫʨ ʜʣʷ ʛʝʡʤʽʥʛʫ, 

ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ ʽ ʐɯ. Ampere ʚʢʣʶʯʘʻ ʪʨʝʪʻ ʧʦʢʦʣʽʥʥʷ Tensor Cores, ʷʢʽ 

ʧʽʜʪʨʠʤʫʶʪʴ ʦʧʝʨʘʮʽʾ ʟʽ ʟʤʽʥʥʦʶ ʪʦʯʥʽʩʪʶ, ʧʦʣʽʧʰʫʶʯʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚ ʦʙʯʠʩʣʝʥʥʷʭ ʐɯ. ʎʽ ʷʜʨʘ ʙʫʣʠ ʧʦʣʽʧʰʝʥʽ ʜʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ 

ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ DLSS. ɿʘʙʝʟʧʝʯʝʥʦ ʧʦʢʨʘʱʝʥʝ 

ʪʨʘʩʫʚʘʥʥʷ ʧʨʦʤʝʥʽʚ (ray tracing). ʎʝ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ 

ʨʝʘʣʽʟʫʚʘʪʠ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʝʬʝʢʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ɺʠʢʦʨʠʩʪʘʥʦ ʰʚʠʜʰʫ ʽ ʙʽʣʴʰ ʻʤʥʫ ʧʘʤ'ʷʪʴ GDDR6X ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʟʘʪʨʠʤʦʢ. ʇʝʨʝʜʙʘʯʝʥʦ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʜʫ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ. Ampere ʙʫʣʘ ʟʥʘʯʥʠʤ ʢʨʦʢʦʤ 

ʚʧʝʨʝʜ ʜʣʷ NVIDIA ʥʝ ʪʽʣʴʢʠ ʫ ʩʬʝʨʽ ʛʝʡʤʽʥʛʫ, ʘʣʝ ʽ ʫ ʧʨʦʬʝʩʽʡʥʠʭ ʦʙʯʠʩʣʝʥʥʷʭ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷʭ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

ɸʨʭʽʪʝʢʪʫʨʘ Ada Lovelace ʚʽʜ NVIDIA, ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ 2022 ʨʦʮʽ, ʚʥʝʩʣʘ ʨʷʜ 

ʢʣʶʯʦʚʠʭ ʽʥʥʦʚʘʮʽʡ, ʷʢʽ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʣʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʤʦʞʣʠʚʦʩʪʽ ʛʨʘʬʽʯʥʠʭ 

ʧʨʦʮʝʩʦʨʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʛʘʣʫʟʷʭ ʪʨʘʩʫʚʘʥʥʷ ʧʨʦʤʝʥʽʚ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ.  

ɺʠʢʦʨʠʩʪʘʥʦ ʪʨʝʪʻ ʧʦʢʦʣʽʥʥʷ ʷʜʝʨ ʜʣʷ ʪʨʘʩʫʚʘʥʥʷ ʧʨʦʤʝʥʽʚ. ʎʽ ʷʜʨʘ ʤʘʶʪʴ 

ʧʦʜʚʽʡʥʫ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ  ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʧʦʢʦʣʽʥʥʷʤ, ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʶʯʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʧʝʨʘʮʽʡ ʪʨʘʩʫʚʘʥʥʷ ʧʨʦʤʝʥʽʚ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ 

Opacity Micromap Engine ʽ Displaced Micro-Mesh Engine, ʱʦ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʦʚʫʚʘʪʠ 

ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʩʮʝʥʠ ʟ ʪʨʘʩʫʚʘʥʥʷʤ ʧʨʦʤʝʥʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 



 

 

ʅʦʚʽ Tensor Cores ʟʙʽʣʴʰʠʣʠ  ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʚ ʧ'ʷʪʴ ʨʘʟʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʧʝʨʝʜʥʽʤ ʧʦʢʦʣʽʥʥʷʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʰʝ ʚʠʢʦʥʫʚʘʪʠ ʦʧʝʨʘʮʽʾ, ʧʦʚ'ʷʟʘʥʽ ʟʽ 

ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ, ʷʢ ʥʘʧʨʠʢʣʘʜ, ʛʝʥʝʨʘʮʽʷ ʢʘʜʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ DLSS 3. ʎʷ 

ʪʝʭʥʦʣʦʛʽʷ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʧʣʘʚʥʽʩʪʴ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʩʪʚʦʨʶʶʯʠ ʥʦʚʽ ʢʘʜʨʠ ʥʘ 

ʦʩʥʦʚʽ ʚʞʝ ʽʩʥʫʶʯʠʭ 

ʈʝʘʣʽʟʦʚʘʥʦ ʦʩʪʘʥʥʻ ʧʦʢʦʣʽʥʥʷ DLSS (Deep Learning Super Sampling, ʷʢʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʢʘʜʨʽʚ ʚ ʽʛʨʘʭ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʧʣʘʚʥʽʰʝ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʚʠʱʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʝʟ ʟʥʘʯʥʦʾ ʚʪʨʘʪʠ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʘʨʭʽʪʝʢʪʫʨ ʚʽʜʝʦ ʢʘʨʪ. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʚʽʜʝʦʢʘʨʪ ʻ ʧʦʢʨʘʱʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʎʝ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤ ʯʝʨʝʟ ʟʨʦʩʪʘʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ 

ʦʙʨʦʙʢʠ ʪʘ ʧʦʪʨʝʙ ʫ ʤʽʥʽʤʽʟʘʮʽʾ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʚʽʜʝʦʢʘʨʪ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʦʾ 

ʙʦʨʦʪʴʙʠ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ. 

ʇʦʜʘʣʴʰʝ ʚʙʫʜʦʚʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʘʨʭʽʪʝʢʪʫʨʫ GPU 

ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʢʦʥʪʝʥʪʫ, ʦʩʦʙʣʠʚʦ ʚ ʛʘʣʫʟʷʭ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʢʣʘʜʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʫ 

ʚʽʨʪʫʘʣʴʥʽʡ ʪʘ ʜʦʧʦʚʥʝʥʽʡ ʨʝʘʣʴʥʦʩʪʽ. 

ɯʥʥʦʚʘʮʽʾ ʚ ʪʨʘʩʫʚʘʥʥʽ ʧʨʦʤʝʥʽʚ ʧʨʦʜʦʚʞʫʚʘʪʠʤʫʪʴ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʱʝ ʙʽʣʴʰ ʨʝʘʣʽʩʪʠʯʥʽ ʚʽʟʫʘʣʴʥʽ ʚʨʘʞʝʥʥʷ ʚ ʽʛʨʘʭ ʪʘ ʽʥʰʠʭ ʛʨʘʬʽʯʥʦ 

ʽʥʪʝʥʩʠʚʥʠʭ ʟʘʩʪʦʩʫʥʢʘʭ. 

ʈʦʟʨʦʙʥʠʢʠ ʧʨʦʜʦʚʞʫʶʪʴ ʰʫʢʘʪʠ ʩʧʦʩʦʙʠ ʦʧʪʠʤʽʟʘʮʽʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʤʽʞ GPU 

ʪʘ ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʠ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʟʘʪʨʠʤʢʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʟʘʛʘʣʴʥʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ. 

ʈʦʟʚʠʪʦʢ ʘʨʭʽʪʝʢʪʫʨ ʜʣʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʨʦʟʚʠʪʦʢ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ GPU ʜʣʷ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʜʘʥʠʭ, ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʦʙʯʠʩʣʝʥʴ, 

ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʧʦʨʪʘʪʠʚʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ʇʦʢʨʘʱʝʥʥʷ ʫ ʤʽʥʽʘʪʶʨʠʟʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʟʚʦʣʠʪʴ ʚʠʛʦʪʦʚʣʷʪʠ ʧʦʪʫʞʥʽ 

ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ ʟ ʚʠʩʦʢʦʶ ʛʨʘʬʽʯʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʱʦ ʩʪʘʥʝ ʚʘʞʣʠʚʠʤ ʜʣʷ 

ʨʠʥʢʽʚ, ʷʢ-ʦʪ ʤʦʙʽʣʴʥʽ ʽʛʨʠ ʪʘ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ. 

ʈʦʟʚʠʪʦʢ GPU ʙʫʜʝ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʽʥʥʦʚʘʮʽʷʤʠ ʚ ʜʠʩʧʣʝʡʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, 

ʚʢʣʶʯʘʶʯʠ ʧʽʜʪʨʠʤʢʫ ʚʠʩʦʢʠʭ ʨʦʟʜʽʣʴʥʠʭ ʟʜʘʪʥʦʩʪʝʡ ʪʘ ʯʘʩʪʦʪ ʦʥʦʚʣʝʥʥʷ. ʎʝ 

ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʶʚʘʪʠ ʱʝ ʙʽʣʴʰ ʟʘʥʫʨʶʚʘʣʴʥʽ ʚʽʟʫʘʣʴʥʽ ʚʨʘʞʝʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʚʽʜʝʦʢʘʨʪʠ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʫ ʦʙʨʦʙʮʽ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ 

ʜʘʥʠʭ, ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʝʽʛʨʦʚʠʭ ʟʘʩʪʦʩʫʥʢʘʭ, ʪʘʢʠʭ ʷʢ ʚʽʜʝʦ ʨʝʜʘʛʫʚʘʥʥʷ, 3D 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʜʦʚʞʠʪʴ ʟʨʦʩʪʘʪʠ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʨʦʟʚʠʪʢʫ ʟʘʣʠʰʘʪʠʤʝʪʴʩʷ ʙʘʣʘʥʩ ʤʽʞ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ ʽ ʚʘʨʪʽʩʪʶ, ʘʜʘʧʪʘʮʽʷ ʜʦ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʦʪʨʝʙ ʨʠʥʢʫ. 
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ʉɽʂʎɯʗ 2. ʊɽʍʅʆʃʆɻɯɰ ʈʆɿʈʆɹʂʀ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʊɸ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʋʇʈɸɺʃʗʖʏʀʍ ʉʀʉʊɽʄ 

ʋɼʂ 004.51 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ʉʇʈɸɺɸʄʀ ɺ 

ʉɸʃʆʅɯ ɿ ʇʈʆɼɸɾʋ ɸɺʊʆʄʆɹɯʃɯɺ 

ʅʘʢʦʥʝʯʥʠʡ ɹ.ʈ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʢʦʥʢʫʨʝʥʮʽʷ ʥʘ ʨʠʥʢʫ ʘʚʪʦʤʦʙʽʣʽʚ ʩʪʘʻ ʚʩʝ 

ʙʽʣʴʰ ʞʦʨʩʪʢʦʶ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʣʠʰʘʪʠʩʷ ʫʩʧʽʰʥʠʤʠ, ʘʚʪʦʩʘʣʦʥʠ ʧʦʚʠʥʥʽ ʧʦʩʪʽʡʥʦ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʚʦʶ ʨʦʙʦʪʫ, ʧʽʜʚʠʱʫʚʘʪʠ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ ʪʘ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʨʫʪʠʥʥʠʭ ʟʘʚʜʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʝ ʩʪʘʪʠ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʫ ʜʦʩʷʛʥʝʥʥʽ ʮʠʭ ʮʽʣʝʡ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʩʧʨʘʚʘʤʠ ʚ ʩʘʣʦʥʽ ʟ 

ʧʨʦʜʘʞʫ ʘʚʪʦʤʦʙʽʣʽʚ ʤʘʻ ʨʷʜ ʩʫʪʪʻʚʠʭ ʧʝʨʝʚʘʛ: 

¶ ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʧʝʨʩʦʥʘʣʫ: ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʨʫʪʠʥʥʠʭ ʟʘʚʜʘʥʴ, 

ʪʘʢʠʭ ʷʢ ʚʝʜʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʢʣʽʻʥʪʽʚ, ʦʙʨʦʙʢʘ ʟʘʤʦʚʣʝʥʴ, ʛʝʥʝʨʘʮʽʷ ʟʚʽʪʽʚ, 

ʜʦʟʚʦʣʷʻ ʧʝʨʩʦʥʘʣʫ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʥʷʭ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʪʚʦʨʯʦʛʦ ʪʘ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ. ʎʝ ʚʝʜʝ ʜʦ ʢʨʘʱʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʯʘʩʫ, ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʧʦʤʠʣʦʢ. 

¶ ʇʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ: ʟʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ, ʘʚʪʦʩʘʣʦʥ ʤʦʞʝ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʙʽʣʴʰ ʰʚʠʜʢʠʡ ʪʘ 

ʷʢʽʩʥʠʡ ʩʝʨʚʽʩ. ʂʣʽʻʥʪʠ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʚʩʶ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʰʚʠʜʢʦ ʪʘ 

ʙʝʟ ʟʘʪʨʠʤʦʢ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʾʭ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʪʘ ʣʦʷʣʴʥʦʩʪʽ ʜʦ 

ʘʚʪʦʩʘʣʦʥʫ. 

¶ ʆʧʪʠʤʽʟʘʮʽʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ: ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʘʚʪʦʩʘʣʦʥʫ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʦʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ, ʟʨʦʙʠʪʠ ʾʭ ʙʽʣʴʰ ʧʨʦʟʦʨʠʤʠ ʪʘ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʤʠ. ʎʝ ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ, ʧʽʜʚʠʱʝʥʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʘʚʪʦʩʘʣʦʥʫ. 

¶ ʇʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ: ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʝ ʩʪʘʪʠ ʢʦʥʢʫʨʝʥʪʥʦʶ ʧʝʨʝʚʘʛʦʶ ʜʣʷ ʘʚʪʦʩʘʣʦʥʫ. ʎʝ 

ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʩʘʣʦʥʫ ʚʠʜʽʣʠʪʠʩʷ ʥʘ ʪʣʽ ʢʦʥʢʫʨʝʥʪʽʚ ʪʘ ʟʘʣʫʯʠʪʠ ʥʦʚʠʭ 

ʢʣʽʻʥʪʽʚ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʩʧʨʘʚʘʤʠ ʚ ʩʘʣʦʥʽ ʟ ʧʨʦʜʘʞʫ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʝ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ 

ʦʩʥʦʚʥʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ, ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʧʝʨʩʦʥʘʣʫ ʪʘ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʧʦʜʽʣʝʥʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ ʩʠʩʪʝʤʠ: 

1. ʂʝʨʽʚʥʠʢ: 

¶ ʄʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʝʨʝʛʣʷʜʫ ʟʚʽʪʽʚ. 

2. ʄʝʥʝʜʞʝʨ: 

¶ ɼʦʜʘʚʘʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ, ʚʠʜʘʣʝʥʥʷ, ʧʝʨʝʛʣʷʜ ʪʘʢʠʭ ʜʦʚʽʜʥʠʢʽʚ ʷʢ: ʧʦʩʘʜʠ 
ʧʨʘʮʽʚʥʠʢʽʚ, ʤʘʨʢʠ ʘʚʪʦʤʦʙʽʣʽʚ, ʤʦʜʝʣʽ ʘʚʪʦʤʦʙʽʣʽʚ, ʢʦʣʴʦʨʠ, ʪʠʧʠ ʢʫʟʦʚʽʚ, 

ʪʠʧʠ ʧʨʠʚʦʜʽʚ, ʪʠʧʠ ʪʨʘʥʩʤʽʩʽʾ, ʪʠʧʠ ʜʚʠʛʫʥʽʚ. 

¶ ɼʦʜʘʚʘʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ, ʚʠʜʘʣʝʥʥʷ ʪʘ ʧʝʨʝʛʣʷʜ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʨʘʮʽʚʥʠʢʽʚ, 
ʢʦʥʪʘʢʪʽʚ ʘʚʪʦʩʘʣʦʥʫ ʪʘ ʘʚʪʦʤʦʙʽʣʽʚ. 

3. ʇʨʦʜʘʚʝʮʴ-ʢʦʥʩʫʣʴʪʘʥʪ: 

¶ ɼʦʜʘʚʘʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ, ʚʠʜʘʣʝʥʥʷ ʪʘ ʧʝʨʝʛʣʷʜ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʣʽʻʥʪʽʚ ʪʘ 
ʧʨʦʜʘʞʽ ʘʚʪʦʤʦʙʽʣʽʚ. 

¶ ʌʦʨʤʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʧʨʦʜʘʞʫ. 



 

 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C# ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʾ .NET Framework. ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʢʝʨʫʚʘʥʥʷ ʜʘʥʠʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʟʘ 

ʜʘʥʠʭ Microsoft SQL Server. 

ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʘ ʜʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʘʢʪʦʨʘʤʠ (ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʩʠʩʪʝʤʠ) ʪʘ ʩʘʤʦʶ ʩʠʩʪʝʤʦʶ. 

 
ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘ 

ʢʦʤʧ'ʶʪʝʨʽ, ʥʘ ʨʠʩ. 2-4 ʥʘʚʝʜʝʥʦ ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʠ. 

 

 



 

 

 

 
ʈʠʩ. 2-4 ɯʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʠ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʅʘ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʨʠʥʢʫ ʰʘʣʝʥʘ ʢʦʥʢʫʨʝʥʮʽʷ: ʟʘ ʱʦ ʙʦʨʶʪʴʩʷ ʢʦʤʧʘʥʽʾ 

ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://it.comments.ua/ua/news/auto/na-

avtomobilnomu-rinku-shalena-konkurenciya-za-scho-boryutsya-kompanii-692602.html 

2. ɺʘʩʠʣʴʻʚ ʆ. ɺ., ʉʠʜʦʨʝʥʢʦ ʆ. ʄ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʩʧʨʘʚʘʤʠ ʚ ʩʘʣʦʥʽ ʟ 

ʧʨʦʜʘʞʫ ʘʚʪʦʤʦʙʽʣʽʚ // ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ "ʍʘʨʢʽʚʩʴʢʠʡ 

ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ". ï 2023. ï ˉ 1. ï ʉ. 123-130. 
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ʉɽʈɺɯʉ ʆʎɯʅʂʀ ʂʆʄʇɽʊɽʅʎɯɰ ʐʋʂɸʏɸ ʈʆɹʆʊʀ 

ʈʫʜʦʡ ɼ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ. ʇʦʰʫʢ ʪʘ ʧʽʜʙʽʨ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ ʻ ʦʜʥʠʤ ʟ 

ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʨʦʙʦʪʦʜʘʚʮʽʚ ʫ ʩʫʯʘʩʥʦʤʫ ʨʠʥʢʫ ʧʨʘʮʽ. ɽʬʝʢʪʠʚʥʠʡ ʧʨʦʮʝʩ 

ʦʮʽʥʢʠ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʢʦʤʧʝʪʝʥʮʽʡ ʢʘʥʜʠʜʘʪʽʚ ʤʦʞʝ ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʪʠ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʮʝʡ ʧʦʰʫʢ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʡ. 

ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʧʽʜʙʦʨʫ ʧʝʨʩʦʥʘʣʫ, ʪʘʢʽ ʷʢ ʘʥʘʣʽʟ ʨʝʟʶʤʝ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʩʧʽʚʙʝʩʽʜ, ʯʘʩʪʦ ʜʫʞʝ ʟʘʪʷʛʫʶʪʴ ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʨʦʙʦʪʠ. ʅʘʪʦʤʽʩʪʴ, ʩʫʯʘʩʥʽ ʩʝʨʚʽʩʠ 

ʜʣʷ ʦʮʽʥʢʠ ʢʦʤʧʝʪʝʥʮʽʡ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʶʚʘʪʠ ʰʫʢʘʯʽʚ ʨʦʙʦʪʠ ʟ ʙʽʣʴʰʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ 

ʪʘ ʚʜʦʩʢʦʥʘʣʠʪʠ ʧʨʦʮʝʩ ʦʮʽʥʢʠ ʢʦʤʧʝʪʝʥʮʽʡ, ʻ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʷʢ ʜʣʷ 

ʨʦʙʦʪʦʜʘʚʮʽʚ, ʪʘʢ ʽ ʜʣʷ ʩʘʤʠʭ ʰʫʢʘʯʽʚ ʨʦʙʦʪʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʂʣʶʯʦʚʠʤʠ ʮʽʣʷʤʠ ʩʠʩʪʝʤʠ ʻ: 

¶ ʅʘʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʰʫʢʘʯʘʤ ʨʦʙʦʪʠ ʝʬʝʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʩʚʦʾ ʢʦʤʧʝʪʝʥʮʽʾ. 

¶ ɼʦʧʦʤʦʛʪʠ ʨʦʙʦʪʦʜʘʚʮʷʤ ʰʚʠʜʢʦ ʚʽʜʙʠʨʘʪʠ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʭ ʢʘʥʜʠʜʘʪʽʚ. 

¶ ɸʚʪʦʤʘʪʠʟʫʚʘʪʠ ʪʘ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ ʧʽʜʙʦʨʫ ʧʝʨʩʦʥʘʣʫ. 

ʆʮʽʥʶʚʘʥʥʷ ʢʦʤʧʝʪʝʥʮʽʾ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ʈʦʙʦʪʦʜʘʚʝʮʴ ʩʪʚʦʨʶʻ ʦʮʽʥʶʚʘʥʥʷ, ʜʦʜʘʻ ʟʘʚʜʘʥʥʷ, ʟʙʝʨʽʛʘʻ ʟʤʽʥʠ, ʧʽʩʣʷ 

ʧʨʦʭʦʜʞʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʰʫʢʘʯʝʤ ʨʦʙʦʪʠ, ʨʦʙʦʪʦʜʘʚʝʮʴ ʦʮʽʥʶʻ ʟʘʚʜʘʥʥʷ, ʘʙʦ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʦʚʦʜʠʪʴ ʘʪʝʩʪʘʮʽʶ, ʷʢʱʦ ʟʘʚʜʘʥʥʷ ʙʫʣʠ ʫ ʚʠʛʣʷʜʽ ʪʝʩʪʽʚ. 

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʦʩʥʦʚʥʽ ʪʠʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʩʠʩʪʝʤʠ: ʰʫʢʘʯʽ ʨʦʙʦʪʠ, ʨʦʙʦʪʦʜʘʚʮʽ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ. ɼʣʷ ʢʦʞʥʦʾ ʢʘʪʝʛʦʨʽʾ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ ʢʣʶʯʦʚʽ ʟʘʚʜʘʥʥʷ ʪʘ ʩʮʝʥʘʨʽʾ ʚʟʘʻʤʦʜʽʾ ʟ ʩʠʩʪʝʤʦʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʫ ʚʠʛʣʷʜʽ 

ʜʽʘʛʨʘʤʠ ʧʨʝʮʝʜʝʥʪʽʚ (ʜʠʚ. ʨʠʩ. 1). 

 
ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 



 

 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʢʦʤʧʝʪʝʥʮʽʡ ʰʫʢʘʯʽʚ ʨʦʙʦʪʠ ʙʫʣʦ ʦʙʨʘʥʦ ʥʘʩʪʫʧʥʽ 

ʪʝʭʥʦʣʦʛʽʾ: 

¶ Next.js (ʟ ʧʽʜʪʨʠʤʢʦʶ ʩʝʨʚʝʨʥʦʛʦ ʨʝʥʜʝʨʠʥʛʫ - SSR) 

¶ Prisma (ʷʢ ORM ʜʣʷ ʨʦʙʦʪʠ ʟ ʙʘʟʦʶ ʜʘʥʠʭ PostgreSQL) 

¶ NextAuth.js (ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ) 

¶ Shadcn.ui - ʟʙʽʨ ʢʦʤʧʦʥʝʥʪʽʚ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

¶ TailwindCSS - ʩʪʨʫʢʪʫʨʘ CSS ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ 

 
ʈʠʩ. 2 ʇʨʠʢʣʘʜ ʦʜʥʦʾ ʽʟ ʩʪʦʨʽʥʦʢ ʧʨʦʛʨʘʤʠ 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ 

ʩʧʨʦʩʪʠʪʠ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʦʰʫʢʫ, ʦʮʽʥʢʠ ʪʘ ʧʽʜʙʦʨʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ, 

ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʨʦʙʦʪʦʜʘʚʮʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ Next.js: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://nextjs.org/docs  

2. ɼʦʢʫʤʝʥʪʘʮʽʷ Prisma: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.prisma.io/docs  

3. ɼʦʢʫʤʝʥʪʘʮʽʷ NextAuth.js: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://next-auth.js.org/getting-started/introduction  

4. ɼʦʢʫʤʝʥʪʘʮʽʷ Shadcn.ui: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://ui.shadcn.com/docs  

5. ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ TailwindCSS: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://tailwindcss.com/  

  

https://nextjs.org/docs
https://www.prisma.io/docs
https://next-auth.js.org/getting-started/introduction
https://ui.shadcn.com/docs
https://tailwindcss.com/
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ɯɼɽʅʊʀʌɯʂɸʎɯʗ ʈʆʉʃʀʅ ɿɸ ɼʆʇʆʄʆɻʆʖ ɺɯɿʋɸʃʔʅʆɻʆ ʇʆʐʋʂʋ 

ɺʨʫʙʣʝʚʩʴʢʠʡ ʆ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʠʨʠʥʠʯʝʥʢʦ ɺ.ɺ., ʢ.ʬ-ʤ.ʥ., ʜʦʮʝʥʪ  

ʋ ʩʚʽʪʣʽ ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʪʘ ʟʨʦʩʪʘʥʥʷ ʩʚʽʪʦʚʦʾ ʧʦʧʫʣʷʮʽʾ ʝʬʝʢʪʠʚʥʝ 

ʘʛʨʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʧʣʠʚʘʻ ʟ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʫʨʦʞʘʶ ʯʝʨʝʟ ʭʚʦʨʦʙʠ ʨʦʩʣʠʥ, ʷʢʽ ʤʦʞʥʘ ʚʠʷʚʠʪʠ 

ʟʘʚʜʷʢʠ ʰʚʠʜʢʽʡ ʪʘ ʪʦʯʥʽʡ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʘʪʦʛʝʥʽʚ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʜʣʷ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ ʨʦʩʣʠʥ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ 

ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʜʽʘʛʥʦʩʪʠʢʠ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʚʦʻʯʘʩʥʦʾ 

ʨʝʘʢʮʽʾ ʥʘ ʧʦʷʚʫ ʭʚʦʨʦʙ ʫ ʢʨʠʪʠʯʥʽ ʧʝʨʽʦʜʠ ʚʝʛʝʪʘʮʽʾ. 

ʈʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʧʦʰʠʨʝʥʥʷ ʭʚʦʨʦʙ ʩʝʨʝʜ ʢʫʣʴʪʫʨ ʪʘ ʨʘʥʥʷ ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʷ 

ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʪʨʘʪʝʛʽʡ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʱʦ ʥʝ ʪʽʣʴʢʠ ʟʥʠʞʫʶʪʴ 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʧʝʩʪʠʮʠʜʽʚ, ʘʣʝ ʡ ʩʧʨʠʷʶʪʴ ʟʙʝʨʝʞʝʥʥʶ ʙʽʦʜʠʚʝʨʩʠʪʝʪʫ ʪʘ ʟʜʦʨʦʚ'ʷ 

ʝʢʦʩʠʩʪʝʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʘʛʨʦʪʝʭʥʦʣʦʛʽʷʭ 

ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ. ɿʥʘʯʥʽ ʫʩʧʽʭʠ ʙʫʣʠ ʜʦʩʷʛʥʫʪʽ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʛʦʨʪʢʦʚʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʭʚʦʨʦʙ ʨʦʩʣʠʥ, ʷʢ ʮʝ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʂʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʘ MIT [1]. ʎʽ ʨʦʙʦʪʠ 

ʧʽʜʢʨʝʩʣʶʶʪʴ ʧʦʪʝʥʮʽʘʣ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʙʦʨʽ ʪʘ ʘʥʘʣʽʟʽ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ 

ʚʽʟʫʘʣʴʥʠʭ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʯʝʥʠʤ ʪʦʯʥʽʰʝ ʚʠʟʥʘʯʘʪʠ ʦʟʥʘʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ. 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʪʘ ʘʧʨʦʙʘʮʽʷ ʤʦʜʝʣʽ ʟʛʦʨʪʢʦʚʦʾ 

ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ, ʟʜʘʪʥʦʾ ʪʦʯʥʦ ʨʦʟʧʽʟʥʘʚʘʪʠ ʨʽʟʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʚʝʣʠʢʦʤʫ ʨʦʟʤʘʾʪʪʽ 

ʨʦʩʣʠʥʥʠʭ ʚʠʜʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʽ ʜʘʪʘʩʝʪʠ, ʪʘʢʽ ʷʢ Plant Village. ʊʘʢʘ 

ʤʦʜʝʣʴ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ ʘʛʨʦʢʫʣʴʪʫʨ. 

ʋ ʧʨʦʮʝʩʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʛʦʨʪʢʦʚʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʭʚʦʨʦʙ ʨʦʩʣʠʥ ʚʠʥʠʢʘʻ ʨʷʜ ʚʠʢʣʠʢʽʚ. ʇʝʨʰ ʟʘ ʚʩʝ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʷʢʽʩʥʠʭ ʜʘʥʠʭ ʜʣʷ ʪʨʝʥʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʠʤ, 

ʦʩʢʽʣʴʢʠ ʟʦʙʨʘʞʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʜʦʙʨʝ ʘʥʦʪʦʚʘʥʽ, ʘ ʭʚʦʨʦʙʠ ʯʘʩʪʦ ʤʘʶʪʴ ʩʫʙ'ʻʢʪʠʚʥʽ 

ʦʟʥʘʢʠ, ʷʢʽ ʚʘʞʢʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ. ɯʥʰʠʤ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʨʦʟʨʽʟʥʝʥʥʷ ʤʽʞ 

ʩʠʤʧʪʦʤʘʤʠ ʭʚʦʨʦʙ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʫʞʝ ʩʭʦʞʠʤʠ ʤʽʞ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʦʩʦʙʣʠʚʦ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ. ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʝʡ ʫ ʨʽʟʥʠʭ 

ʫʤʦʚʘʭ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʧʦʛʦʜʠ, ʦʩʢʽʣʴʢʠ ʮʽ ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ ʽʩʪʦʪʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʷʢʽʩʪʴ 

ʟʦʙʨʘʞʝʥʴ. 

Plant Village Dataset ʻ ʚʽʜʢʨʠʪʠʤ ʨʝʧʦʟʠʪʦʨʽʻʤ, ʱʦ ʤʽʩʪʠʪʴ ʟʦʙʨʘʞʝʥʥʷ ʨʦʩʣʠʥ ʟ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʽʙʨʘʥʽ ʟ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʩʚʽʪʫ. ʎʝʡ ʜʘʪʘʩʝʪ 

ʚʢʣʶʯʘʻ ʜʘʥʽ ʜʣʷ ʧʦʥʘʜ 50 ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʪʘ 38 ʪʠʧʽʚ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʨʦʙʠʪʴ 

ʡʦʛʦ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʢʦʤʧʣʝʢʩʥʠʭ ʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ ʫ ʩʚʦʻʤʫ ʢʣʘʩʽ. 

ʂʦʞʥʝ ʟʦʙʨʘʞʝʥʥʷ ʚ ʜʘʪʘʩʝʪʽ ʘʥʦʪʦʚʘʥʝ ʝʢʩʧʝʨʪʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ 

ʤʽʪʦʢ ʜʣʷ ʪʨʝʥʫʚʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ʎʝʡ ʨʝʩʫʨʩ ʩʪʘʚ ʥʝʟʘʤʽʥʥʠʤ ʜʣʷ ʜʦʩʣʽʜʥʠʢʽʚ, 

ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʨʦʟʨʦʙʢʦʶ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʭʚʦʨʦʙ ʨʦʩʣʠʥ, ʜʦʟʚʦʣʷʶʯʠ ʾʤ 

ʪʝʩʪʫʚʘʪʠ ʪʘ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʚʦʾ ʤʦʜʝʣʽ ʚ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ, ʧʝʨʰ ʥʽʞ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʫ ʨʝʘʣʴʥʦʤʫ ʩʚʽʪʽ [2]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʨʝʜʦʚʠʭ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʛʣʠʙʦʢʠʭ ʟʛʦʨʪʢʦʚʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʦʙ'ʻʢʪʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ. ʄʦʜʝʣʽ ʥʘʚʯʘʶʪʴʩʷ ʥʘ 

ʘʥʦʪʦʚʘʥʠʭ ʜʘʪʘʩʝʪʘʭ, ʷʢ Plant Village, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʪʫʞʥʦʩʪʝʡ Google Cloud ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʽ ʦʙʯʠʩʣʝʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 

ʤʘʩʰʪʘʙʫʚʘʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʝʦʙʭʽʜʥʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ ʜʣʷ 

https://www.researchgate.net/publication/338451068_Deep_Learning_application_for_plant_diseases_detection
https://www.researchgate.net/publication/372349128_Plant_Disease_Detection_Using_Multispectral_Imaging


 

 

ʪʨʝʥʫʚʘʥʥʷ ʛʣʠʙʦʢʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ʎʝ ʪʘʢʦʞ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ (AutoML) ʽ ʦʧʪʠʤʽʟʘʮʽʾ 

ʤʦʜʝʣʝʡ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʝʪʘʣʴʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʟ ʙʦʢʫ ʜʦʩʣʽʜʥʠʢʘ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ Google Cloud ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʠʪʴ ʪʦʯʥʽʩʪʴ ʤʦʜʝʣʝʡ ʟʘʚʜʷʢʠ ʙʽʣʴʰ 

ʰʠʨʦʢʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʘʨʭʽʪʝʢʪʫʨʦʶ ʽ ʛʽʧʝʨʧʘʨʘʤʝʪʨʘʤʠ, ʘʣʝ ʡ 

ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʴ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʪʨʝʥʫʚʘʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ [3]. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʭʤʘʨʥʠʭ ʨʽʰʝʥʴ ʟʘʙʝʟʧʝʯʠʪʴ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʨʦʩʣʠʥʥʠʭ ʭʚʦʨʦʙ ʽ ʜʦʟʚʦʣʠʪʴ ʦʧʝʨʘʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʨʦʟʨʦʙʣʝʥʽ ʤʦʜʝʣʽ ʚ ʘʛʨʘʨʥʫ 

ʧʨʘʢʪʠʢʫ. ʎʝ ʩʧʨʠʷʪʠʤʝ ʙʽʣʴʰ ʦʧʝʨʘʪʠʚʥʦʤʫ ʚʠʷʚʣʝʥʥʶ ʭʚʦʨʦʙ ʪʘ ʝʬʝʢʪʠʚʥʽʰʦʤʫ 

ʫʧʨʘʚʣʽʥʥʶ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʟʘʭʦʜʘʤʠ ʥʘ ʬʝʨʤʘʭ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʟʘʙʝʟʧʝʯʠʪʴ 

ʙʽʣʴʰʫ ʩʪʽʡʢʽʩʪʴ ʘʛʨʦʩʠʩʪʝʤ ʽ ʟʥʠʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
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ʋɼʂ 004.42 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ɸɺʊʆʄɸʊʀɿɸʎɯɰ ɹɯɹʃɯʆʊɽʏʅʀʍ 

ʇʈʆʎɽʉɯɺ: ʉʀʉʊɽʄɸ ʂɽʈʋɺɸʅʅʗ ʂʅʀɾʂʆɺʀʄ ʌʆʅɼʆʄ 

ʄʘʨʯʝʥʢʦ ɯ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʘʨʘʥʦʚʘ ʊ. ɸ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʙʽʙʣʽʦʪʝʯʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ ʪʝʤʦʶ ʩʴʦʛʦʜʥʽ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʙʽʙʣʽʦʪʝʢ, ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʟʤʝʥʰʝʥʥʶ ʚʠʪʨʘʪ ʥʘ ʫʪʨʠʤʘʥʥʷ ʙʽʙʣʽʦʪʝʢ. ʆʜʥʽʻʶ ʟ 

ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʦʚʠʭ ʪʘʢʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʻ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʢʥʠʞʢʦʚʠʤ ʬʦʥʜʦʤ 

(ʉʂʂʌ), ʷʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʙʽʙʣʽʦʪʝʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʉʂʂʌ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʢʥʠʞʢʦʚʦʛʦ ʬʦʥʜʫ, ʢʦʥʪʨʦʣʴ ʚʠʜʘʯʽ 

ʪʘ ʧʦʚʝʨʥʝʥʥʷ ʢʥʠʛ, ʘ ʪʘʢʦʞ ʢʘʪʘʣʦʛʽʟʘʮʽʶ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʟʚʽʪʽʚ. ʂʦʨʠʩʪʫʚʘʯʽ ʦʪʨʠʤʫʶʪʴ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʩʠʩʪʝʤʠ ʟʘʚʜʷʢʠ ʽʥʪʫʾʪʠʚʥʦ 

ʟʨʦʟʫʤʽʣʦʤʫ ʽʥʪʝʨʬʝʡʩʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʰʫʢʘʪʠ ʪʘ ʟʘʤʦʚʣʷʪʠ ʢʥʠʛʠ, ʧʝʨʝʛʣʷʜʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʣʽʪʝʨʘʪʫʨʫ ʪʘ ʧʨʦʜʦʚʞʫʚʘʪʠ ʪʝʨʤʽʥ ʢʦʨʠʩʪʫʚʘʥʥʷ ʢʥʠʛʘʤʠ. 

ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʥʠʞʢʦʚʠʤ ʬʦʥʜʦʤ ʚʠʤʘʛʘʻ ʚʨʘʭʫʚʘʥʥʷ ʥʠʟʢʠ 

ʪʝʭʥʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʪʘ ʩʪʘʥʜʘʨʪʽʚ. ʉʂʂʌ ʤʽʩʪʠʪʴ ʧʘʢʝʪ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, 

ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʜʦ ʩʠʩʪʝʤʠ ʯʝʨʝʟ ʚʝʙ-ʙʨʘʫʟʝʨ, ʧʘʢʝʪ ʜʦʤʝʥʫ ʜʣʷ ʙʽʟʥʝʩ-ʣʦʛʽʢʠ 

ʩʠʩʪʝʤʠ, ʧʘʢʝʪ ʪʝʭʥʽʯʥʠʭ ʧʦʩʣʫʛ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʽʟ ʟʦʚʥʽʰʥʽʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʧʘʢʝʪ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʾ ʧʘʥʝʣʽ ʜʣʷ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

ɼʽʘʛʨʘʤʘ ʧʘʢʝʪʽʚ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʥʠʞʢʦʚʠʤ ʬʦʥʜʦʤ (ʨʠʩ. 2) ʚʽʜʦʙʨʘʞʘʻ 

ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʠ ʪʘ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʾʾ ʨʽʟʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ.  

ɯʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʠ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ ʪʽʣʴʢʠ ʟʨʫʯʥʠʤ ʽ ʧʨʦʩʪʠʤ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʘ ʡ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʜʽʡʥʫ ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʩʠʩʪʝʤʦʶ. ʅʘʧʨʠʢʣʘʜ, ʢʦʨʠʩʪʫʚʘʯʽ 

ʤʦʞʫʪʴ ʣʝʛʢʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʰʫʢ ʢʥʠʛ, ʘ ʪʘʢʦʞ ʧʝʨʝʛʣʷʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʥʠʞʢʦʚʠʡ 

ʬʦʥʜ ʽ ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʱʦʜʦ ʘʥʘʣʽʪʠʢʠ ʧʦ ʨʦʟʜʽʣʘʤ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʽʙʣʽʦʪʝʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʜʠʟʘʡʥʫ ʽʥʪʝʨʬʝʡʩʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 

ʦʧʪʠʤʽʟʘʮʽʶ ʨʦʙʦʪʠ ʙʽʙʣʽʦʪʝʢ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ 

ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ 

ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤʠ, ʱʦʙ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʛʣʠ ʙʫʪʠ ʚʧʝʚʥʝʥʠʤʠ ʫ ʙʝʟʧʝʮʽ ʩʚʦʾʭ ʜʘʥʠʭ ʽ 

ʧʨʦʮʝʩʽʚ. 

ɿʘʛʘʣʦʤ, ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʥʠʞʢʦʚʠʤ ʬʦʥʜʦʤ ʩʧʨʠʷʻ 

ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʙʽʙʣʽʦʪʝʯʥʠʭ ʧʦʩʣʫʛ ʽ ʧʦʢʨʘʱʝʥʥʶ ʜʦʩʚʽʜʫ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʩʫʯʘʩʥʠʡ ʙʽʙʣʽʦʪʝʯʥʠʡ ʣʘʥʜʰʘʬʪ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ ʉʂʂʌ (ʈʠʩ 1): 

 
ʈʠʩ. 1. ʃʦʛʽʯʥʘ ʤʦʜʝʣʴ ʜʘʥʠʭ ʉʂʂʌ 

ɺ ʭʦʜʽ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʘʢʽ ʷʢ Python ʜʣʷ ʨʦʟʨʦʙʢʠ ʙʝʢʝʥʜ-ʯʘʩʪʠʥʠ, ʘ ʪʘʢʦʞ JavaScript, HTML5 



 

 

ʪʘ CSS3 ʜʣʷ ʨʦʟʨʦʙʢʠ ʬʨʦʥʪʝʥʜ-ʯʘʩʪʠʥʠ. ɼʣʷ ʨʦʙʦʪʠ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʤʦʚʘ ʟʘʧʠʪʽʚ SQL ʫ ʧʦʻʜʥʘʥʥʽ ʟ PostgreSQL ʷʢ ʩʠʩʪʝʤʦʶ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ. 

PostgreSQL ʻ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ ʽ ʥʘʜʘʻ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʚ ʤʝʞʘʭ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʢʥʠʞʢʦʚʠʤ ʬʦʥʜʦʤ. ʎʷ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʥʘʜʽʡʥʽʩʪʶ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʛʥʫʯʢʽʩʪʶ ʪʘ ʨʦʟʰʠʨʶʚʘʥʽʩʪʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʪʘ ʟʨʫʯʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʥʥʷ ʜʣʷ ʚʩʽʭ ʢʘʪʝʛʦʨʽʡ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʉʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʠ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʾʾ ʧʘʢʝʪʘʤʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʜʽʘʛʨʘʤʽ 

ʧʘʢʝʪʽʚ (ʨʠʩ 2.): 

 
ʈʠʩ 2. ɼʽʘʛʨʘʤʘ ʧʘʢʝʪʽʚ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʥʠʞʢʦʚʠʤ ʬʦʥʜʦʤ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʥʠʞʢʦʚʠʤ ʬʦʥʜʦʤ ʚ 

ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʽʡ ʙʽʙʣʽʦʪʝʮʽ" (2021): https://referatss.com.ua/work/avtomatizovani-

bibliotechni-informacijni-sistemi/. 

2. "ɹʽʙʣʽʦʪʝʯʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʋʢʨʘʾʥʠ" 

https://www.irf.ua/files/ukr/activities_rip_345_ua_res_desc.pdf. 

  

https://referatss.com.ua/work/avtomatizovani-bibliotechni-informacijni-sistemi/
https://referatss.com.ua/work/avtomatizovani-bibliotechni-informacijni-sistemi/
https://www.irf.ua/files/ukr/activities_rip_345_ua_res_desc.pdf
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ɯʉ ʊɽʉʊʋɺɸʅʅʗ ʊɸ ɸʅʂɽʊʋɺɸʅʅʗ ʉʃʋʍɸʏɯɺ 

ʂʦʯʫʙʝʡ ɹ.ɹ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ "ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʘʥʢʝʪʫʚʘʥʥʷ ʩʣʫʭʘʯʽʚ" 

ʟʫʤʦʚʣʝʥʘ ʟʨʦʩʪʘʶʯʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʷʢʦʩʪʽ ʪʘ ʦʙ'ʻʢʪʠʚʥʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ. ɺ 

ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʽʩʥʫʻ ʚʠʨʘʟʥʘ ʧʦʪʨʝʙʘ ʫ 

ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʤʝʭʘʥʽʟʤʽʚ ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʟʦʨʦʩʪʽ ʧʨʦʮʝʩʽʚ ʪʘ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʫʯʘʩʥʠʢʽʚ. ʅʝʜʦʣʽʢʠ ʽʩʥʫʶʯʠʭ 

ʩʠʩʪʝʤ ʯʘʩʪʦ ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʬʦʨʤʽ ʩʫʙ'ʻʢʪʠʚʥʠʭ ʦʮʽʥʦʢ, ʚʨʘʟʣʠʚʦʩʪʝʡ ʫ ʟʘʭʠʩʪʽ ʜʘʥʠʭ, 

ʪʘ ʥʝʜʦʩʪʘʪʥʴʦʾ ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʨʽʟʥʠʭ ʫʤʦʚ ʪʝʩʪʫʚʘʥʥʷ. ʊʦʤʫ ʚʠʥʠʢʘʻ ʥʘʛʘʣʴʥʘ 

ʧʦʪʨʝʙʘ ʚ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ, ʷʢʽ ʙʠ ʚʽʜʧʦʚʽʜʘʣʠ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʜʦ ʪʦʯʥʦʩʪʽ, 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʪʘ ʢʦʨʠʩʪʫʚʘʮʴʢʦʾ ʟʨʫʯʥʦʩʪʽ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ ʧʨʠʥʝʩʝ ʚʘʞʣʠʚʽ ʧʝʨʝʚʘʛʠ: 

¶ ʆʧʪʠʤʽʟʘʮʽʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠ ʚʝʣʠʢʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʟʘʚʜʷʢʠ ʧʦʢʨʘʱʝʥʠʤ 
ʘʣʛʦʨʠʪʤʘʤ ʽ ʨʦʟʰʠʨʝʥʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʫ ʧʨʦʧʫʩʢʥʫ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʩʠʩʪʝʤʠ ʙʝʟ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

¶ ʇʽʜʚʠʱʝʥʥʷ ʟʨʫʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʯʝʨʝʟ ʜʦʚʰʽ ʩʝʩʽʾ ʘʚʪʦʨʠʟʘʮʽʾ ʪʘ ʨʦʟʨʦʙʢʫ 
ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʦʛʦ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, ʱʦ ʩʧʨʦʱʫʻ ʥʘʚʽʛʘʮʽʶ ʪʘ 

ʜʦʩʪʫʧ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

¶ ɿʘʙʝʟʧʝʯʝʥʥʷ ʦʙ'ʻʢʪʠʚʥʦʩʪʽ ʚ ʦʮʽʥʶʚʘʥʥʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʟʙʝʨʝʞʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ ʜʘʥʠʭ 

ʪʘ ʚʽʜʧʦʚʽʜʘʶʯʠ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ. 

ʇʨʦʙʣʝʤʠ ʥʘʷʚʥʠʭ ʩʠʩʪʝʤ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʘʥʢʝʪʫʚʘʥʥʷ: 

1. ɿʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʘʢʪʠʚʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ: ʏʠʤ ʙʽʣʴʰʝ ʢʦʨʠʩʪʫʚʘʯʽʚ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʠʩʪʝʤʫ, ʪʠʤ 

ʧʦʚʽʣʴʥʽʰʝ ʚʦʥʘ ʧʨʘʮʶʻ. ʎʝ ʚʠʢʣʠʢʘʻ ʟʘʪʨʠʤʢʠ ʪʘ ʬʨʫʩʪʨʘʮʽʶ ʩʝʨʝʜ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ 

ʦʯʽʢʫʶʪʴ ʰʚʠʜʢʦʾ ʚʽʜʧʦʚʽʜʽ. 

2. ɿʘʥʘʜʪʦ ʢʦʨʦʪʢʠʡ ʩʝʘʥʩ ʘʚʪʦʨʠʟʘʮʽʾ: ʎʝ ʟʤʫʰʫʻ ʢʦʨʠʩʪʫʚʘʯʽʚ ʯʘʩʪʦ 

ʧʝʨʝʘʚʪʦʨʠʟʦʚʫʚʘʪʠʩʷ, ʱʦ ʧʽʜʚʠʱʫʻ ʟʘʛʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ ʪʘ ʟʥʠʞʫʻ ʾʾ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

3. ʅʝʟʨʦʟʫʤʽʣʠʡ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ: ʂʦʤʧʣʽʢʦʚʘʥʽʩʪʴ ʽʥʪʝʨʬʝʡʩʫ ʤʦʞʝ 

ʟʙʽʣʴʰʫʚʘʪʠ ʯʘʩ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ, 

ʩʧʦʚʽʣʴʥʶʶʯʠ ʚʝʩʴ ʧʨʦʮʝʩ ʨʦʙʦʪʠ. 

ʄʝʪʘ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʘʥʢʝʪʫʚʘʥʥʷ ʩʣʫʭʘʯʽʚ 

ʧʦʣʷʛʘʻ ʫ ʟʥʘʯʥʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ ʽ 

ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʚ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚʘʭ. ʉʫʯʘʩʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚʠʤʘʛʘʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝ ʪʽʣʴʢʠ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʽ ʧʨʦʟʦʨʽʩʪʴ 

ʦʮʽʥʶʚʘʥʥʷ, ʘʣʝ ʡ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʫʯʘʩʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʛʘʨʘʥʪʫʶʪʴ 

ʛʥʫʯʢʽʩʪʴ, ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʦʜʥʦʯʘʩʥʦ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʘʥʢʝʪʫʚʘʥʥʷ 

ʩʣʫʭʘʯʽʚ: 

ɺʠʢʣʘʜʘʯ: 

¶ ʈʦʟʨʦʙʢʘ ʧʠʪʘʥʴ ʪʝʩʪʽʚ ʽʟ ʚʘʨʽʘʥʪʘʤʠ ʚʽʜʧʦʚʽʜʝʡ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʚʠʣʴʥʠʭ 

ʚʽʜʧʦʚʽʜʝʡ, ʩʪʚʦʨʝʥʥʷ ʪʝʩʪʽʚ. 

¶ ʉʪʚʦʨʝʥʥʷ ʘʥʢʝʪʠ ʟ ʚʽʜʢʨʠʪʠʤʠ ʪʘ ʟʘʢʨʠʪʠʤʠ ʧʠʪʘʥʥʷʤʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʜʫʤʦʢ 

ʘʙʦ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ. 

¶ ʇʨʦʚʝʜʝʥʥʷ ʘʥʢʝʪʫʚʘʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ 

ʟʘʧʫʩʢʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʘʥʢʝʪʫʚʘʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ. 



 

 

¶ ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʴ ʪʘ ʘʥʢʝʪʫʚʘʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʢʦʨʝʢʪʠʚʠ. 

ʉʪʫʜʝʥʪ: 

¶ ʇʨʦʭʦʜʞʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʽʚ, ʟ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʰʘʭʨʘʡʩʪʚʫ. 

¶ ʇʨʦʭʦʜʞʝʥʥʷ ʘʥʢʝʪʫʚʘʥʥʷ, ʟ ʤʦʞʣʠʚʠʤ ʚʢʣʶʯʝʥʥʷʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʱʦʜʦ 

ʢʫʨʩʫ ʘʙʦ ʚʠʢʣʘʜʘʯʘ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʽ ʘʥʢʝʪʫʚʘʥʥʷ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʫʯʘʩʥʠʭ ʚʝʙ-ʪʝʭʥʦʣʦʛʽʷʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧʥʽʩʪʴ, ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ 

ʪʘ ʛʥʫʯʢʽʩʪʴ. HTML ʽ CSS ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʽʥʪʝʨʬʝʡʩʫ, ʧʦʢʨʘʱʫʶʯʠ ʥʘʚʽʛʘʮʽʶ ʪʘ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ. JavaScript ʜʦʜʘʻ 

ʜʠʥʘʤʽʯʥʽʩʪʴ ʰʣʷʭʦʤ ʘʩʠʥʭʨʦʥʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ, ʪʦʜʽ ʷʢ 

PHP ʪʘ MySQL ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙʨʦʙʢʫ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ. 

ʈʠʩʫʥʦʢ 1 ʧʨʝʜʩʪʘʚʣʷʻ ʙʣʦʢ ʩʭʝʤʫ ʘʣʛʦʨʠʪʤʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʘʥʢʝʪʫʚʘʥʥʷ, ʷʢʘ ʜʝʤʦʥʩʪʨʫʻ ʢʣʶʯʦʚʽ ʢʨʦʢʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʘʥʘʣʽʪʠʯʥʠʭ ʜʘʥʠʭ. 

 
ʈʠʩ. 1 ɹʣʦʢ ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀ ɼɾɽʈɽʃ 

1. ɯʚʘʥʦʚ ʆ.ʇ., "ʉʫʯʘʩʥʽ ʤʝʪʦʜʠʢʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʚ ʦʩʚʽʪʥʽʭ 

ʩʠʩʪʝʤʘʭ", ɾʫʨʥʘʣ ʩʫʯʘʩʥʦʾ ʧʝʜʘʛʦʛʽʢʠ, 2023, ʚʠʧʫʩʢ 5, ʩ. 34-45. 

2. ʂʠʨʠʣʝʥʢʦ ɺ.ɸ., ʇʝʪʨʝʥʢʦ ʉ.ɯ., "ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ", ɺʽʩʥʠʢ ʧʝʜʘʛʦʛʽʯʥʠʭ ʽʥʥʦʚʘʮʽʡ, 2024, ˉ 12, ʩ. 110-120. 

3. "ʊʝʭʥʦʣʦʛʽʾ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ", ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʦʨʪʘʣ 

ʚʽʜʢʨʠʪʠʭ ʜʘʥʠʭ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://data.gov.ua/innovations/software-development-

technologies 

  



 

 

ʋɼʂ 004.51 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɯʅʅʗ ɼɯʃʗʅʂɸʄʀ ʇʆʉɸɼɾɽʅʔ ʊɸ 

ʈɽɿʋʃʔʊɸʊʀɺʅʆʉʊɯ ʇʆʉɯɺɯɺ  

ʇʫʭʘʣʴʩʴʢʠʡ ʆ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ "ɯʉ ʫʧʨʘʚʣʽʥʥʷ ʜʽʣʷʥʢʘʤʠ ʧʦʩʘʜʞʝʥʴ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ 

ʧʦʩʽʚʽʚ" ʧʦʣʷʛʘʻ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʧʪʠʤʽʟʘʮʽʾ ʘʛʨʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ 

ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ.  

ʋʧʨʘʚʣʽʥʥʷ ʜʽʣʷʥʢʘʤʠ ʧʦʩʘʜʞʝʥʴ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʧʦʩʽʚʽʚ ʻ ʢʣʶʯʦʚʠʤ 

ʘʩʧʝʢʪʦʤ ʩʫʯʘʩʥʦʛʦ ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʦʭʦʧʣʶʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʽʷʣʴʥʦʩʪʝʡ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʘʛʨʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ɺʘʞʣʠʚʽʩʪʴ ʮʽʻʾ ʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʢʽʣʴʢʦʭ 

ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʘʭ: 

1. ʆʧʪʠʤʽʟʘʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ: ʋʧʨʘʚʣʽʥʥʷ ʜʽʣʷʥʢʘʤʠ ʧʦʩʘʜʞʝʥʴ 

ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʧʦʪʨʝʙʫ ʚ ʜʦʙʨʠʚʘʭ ʪʘ ʚʦʜʽ, ʟʥʠʞʫʶʯʠ ʚʠʪʨʘʪʠ ʪʘ 

ʤʽʥʽʤʽʟʫʶʯʠ ʨʠʟʠʢ ʧʝʨʝʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. 

2. ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ: ɿʘʚʜʷʢʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʧʦʩʽʚʽʚ ʪʘ 

ʾʭ ʧʦʪʨʝʙʠ, ʤʦʞʥʘ ʧʽʜʚʠʱʠʪʠ ʫʨʦʞʘʡʥʽʩʪʴ. 

3. ʄʽʥʽʤʽʟʘʮʽʷ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ: ʈʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚ ʪʘ 

ʟʘʭʠʩʥʠʭ ʟʘʩʦʙʽʚ ʜʦʧʦʤʘʛʘʻ ʟʥʠʞʫʚʘʪʠ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʪʘ ʚʦʜʦʡʤ, ʩʧʨʠʷʶʯʠ 

ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ ʘʛʨʦʩʝʢʪʦʨʫ. 

4. ʂʦʥʪʨʦʣʴ ʟʘ ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʭʚʦʨʦʙʘʤʠ: ɽʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʣʷʪʠ ʪʘ ʟʘʧʦʙʽʛʘʪʠ ʧʦʰʠʨʝʥʥʶ ʰʢʽʜʥʠʢʽʚ ʪʘ ʭʚʦʨʦʙ, ʤʽʥʽʤʽʟʫʶʯʠ 

ʧʦʪʨʝʙʫ ʚ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʘʭ ʟʘʭʠʩʪʫ ʪʘ ʟʙʝʨʽʛʘʶʯʠ ʟʜʦʨʦʚôʷ ʧʦʩʽʚʽʚ. 

 

ʇʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʢʦʥʪʝʢʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʜʽʣʷʥʢʘʤʠ ʧʦʩʘʜʞʝʥʴ, 

ʚʢʣʶʯʘʶʪʴ: 

¶ ʅʝʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ: ʅʘʜʤʽʨʥʝ ʘʙʦ ʥʝʜʦʩʪʘʪʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʦʜʠ, ʜʦʙʨʠʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ˇʨʫʥʪʽʚ. 

¶ ɺʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ: ʅʝʧʨʘʚʠʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʛʨʦʭʽʤʽʢʘʪʽʚ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ, ʧʽʜʟʝʤʥʠʭ ʪʘ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʯʠ ʥʘ 

ʙʽʦʜʠʚʝʨʩʠʪʝʪ. 

¶ ɺʪʨʘʪʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ: ʄʦʥʦʢʫʣʴʪʫʨʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʙʤʝʞʝʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʢʫʣʴʪʫʨ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʜʦ ʰʢʽʜʥʠʢʽʚ ʪʘ ʭʚʦʨʦʙ. 

ʄʝʪʘ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʽʣʷʥʢʘʤʠ ʧʦʩʘʜʞʝʥʴ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʧʦʩʽʚʽʚ ʧʦʣʷʛʘʻ ʫ ʟʥʘʯʥʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʛʨʦʥʦʤʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʧʽʜʚʠʱʝʥʥʽ ʫʨʦʞʘʡʥʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʤʽʥʽʤʽʟʘʮʽʾ ʚʧʣʠʚʫ ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʜʦʚʢʽʣʣʷ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ: 

1. ʂʦʨʠʩʪʫʚʘʯ: 

¶ ʈʝʻʩʪʨʘʮʽʷ ʜʽʣʷʥʢʠ: ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʥʦʚʽ ʧʦʩʘʜʞʝʥʥʷ. 

¶ ɿʙʽʨ ʚʨʦʞʘʶ: ʬʽʢʩʘʮʽʷ ʜʘʥʠʭ ʧʨʦ ʦʙʩʷʛʠ ʟʽʙʨʘʥʦʛʦ ʚʨʦʞʘʶ. 

¶ ʇʝʨʝʛʣʷʜ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʣʷ ʧʦʩʽʚʽʚ. 

2. ɸʜʤʽʥʽʩʪʨʘʪʦʨ: 

¶ ɸʥʘʣʽʟ ʜʘʥʠʭ ʚʨʦʞʘʡʥʦʩʪʽ: ʚʠʚʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʫʨʦʞʘʡ ʟ ʢʦʞʥʦʾ ʜʽʣʷʥʢʠ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. 

¶ ɺʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ: ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʽ 

ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʧʨʘʢʪʠʢ. 



 

 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʩʪʚʦʨʝʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʝʙ-ʪʝʭʥʦʣʦʛʽʡ: HTML ʪʘ CSS 

ʜʣʷ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, JavaScript ʜʣʷ ʜʦʜʘʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʥʘ ʢʣʽʻʥʪʩʴʢʽʡ ʩʪʦʨʦʥʽ ʪʘ PHP ʜʣʷ ʩʝʨʚʝʨʥʦʾ ʣʦʛʽʢʠ. ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ MySQL.  

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʣʦʢ-ʩʭʝʤʫ ʘʣʛʦʨʠʪʤʽʚ ʟʙʦʨʫ ʜʘʥʠʭ ʧʦʩʽʚʽʚ. 

 
ʈʠʩ. 3 ɹʣʦʢ-ʩʭʝʤʠ ʘʣʛʦʨʠʪʤʽʚ ʟʙʦʨʫ ʜʘʥʠʭ ʧʦʩʽʚʽʚ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀ ɼɾɽʈɽʃ 

1. "ʇʨʘʚʦʚʠʡ ʨʝʞʠʤ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʩʘʜʽʚʥʠʮʪʚʘ" ï ɺʽʢʽʧʝʜʽʷ 

ʶʨʠʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://wiki.legalaid.gov.ua/index.php/ʇʨʘʚʦʚʠʡ_ʨʝʞʠʤ_ʟʝʤʝʣʴʥʠʭ_ʜʽʣʷʥʦʢ_ʜʣʷ_ʩʘʜʽʚʥʠ

ʮʪʚʘ 

2. "How to Prepare a Garden Plot" ï wikiHow. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.wikihow.com/Prepare-a-Garden-Plot 
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ʋɼʂ 004.42 

ʈʆɿʈʆɹʂɸ ʄʆɹɯʃʔʅʀʍ ʌɯʊʅɽʉ-ɼʆɼɸʊʂɯɺ 

ʉʘʷʧʽʥʘ ʄ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆ.ɻ., ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʌʽʪʥʝʩ-ʜʦʜʘʪʢʠ ʥʘʨʘʟʽ ʜʫʞʝ ʧʦʧʫʣʷʨʥʽ. ɺ ʨʦʟʨʽʟʽ ʦʩʪʘʥʥʽʭ ʢʽʣʴʢʦʭ ʨʦʢʽʚ ʚʩʝ 

ʙʽʣʴʰʝ ʣʶʜʝʡ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʩʚʦʶ ʬʽʟʠʯʥʫ ʬʦʨʤʫ ʪʘ ʩʘʤʦʧʦʯʫʪʪʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʪʦʛʦ, ʱʦ ʬʽʪʥʝʩ-ʜʦʜʘʪʢʠ ʩʪʘʶʪʴ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʩʤʘʨʪʬʦʥʽʚ. 

ʇʘʥʜʝʤʽʷ COVID-19 ʞ ʣʠʰʝ ʧʨʠʩʢʦʨʠʣʘ ʮʝʡ ʧʨʦʮʝʩ. ɿ ʤʝʥʰʠʤ ʜʦʩʪʫʧʦʤ ʜʦ 

ʪʨʝʥʘʞʝʨʥʠʭ ʟʘʣʽʚ ʪʘ ʦʩʦʙʠʩʪʠʭ ʪʨʝʥʝʨʽʚ, ʣʶʜʠ ʚʩʝ ʙʽʣʴʰʝ ʩʪʘʣʠ ʧʝʨʝʭʦʜʠʪʠ ʥʘ 

ʚʽʨʪʫʘʣʴʥʽ ʪʨʝʥʫʚʘʥʥʷ, ʱʦʙ ʟʘʣʠʰʘʪʠʩʷ ʚ ʬʦʨʤʽ ʪʘ ʙʫʪʠ ʤʦʪʠʚʦʚʘʥʠʤʠ. ɺʽʟʴʤʝʤʦ, 

ʥʘʧʨʠʢʣʘʜ, ʧʦʧʫʣʷʨʥʠʡ ʜʦʜʘʪʦʢ MyFitnessPal. ʇʨʦʜʫʢʪ ʚʞʝ ʧʨʠʥʽʩ ʧʦʥʘʜ 1,4 ʤʽʣʴʡʦʥʘ 

ʜʦʣʘʨʽʚ ʫ 2020 ʨʦʮʽ ʽ ʡʜʝ ʰʣʷʭʦʤ ʜʦ ʪʦʛʦ, ʱʦʙ ʩʪʘʪʠ ʥʘʡʧʨʠʙʫʪʢʦʚʽʰʠʤ ʬʽʪʥʝʩ-

ʜʦʜʘʪʢʦʤ ʫʩʽʭ ʯʘʩʽʚ ʽ ʥʘʨʦʜʽʚ.  

ɿʘʛʘʣʦʤ ʨʠʥʦʢ ʬʽʪʥʝʩ-ʜʦʜʘʪʢʽʚ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ. ɿʘ ʧʨʦʛʥʦʟʘʤʠ Statista, ʜʦ 2025 

ʨʦʢʫ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ ʬʽʪʥʝʩ-ʜʦʜʘʪʢʽʚ ʩʷʛʥʝ 15,7 ʤʽʣʴʷʨʜʘ ʜʦʣʘʨʽʚ ʉʐɸ. ʎʝʡ ʩʪʨʽʤʢʠʡ 

ʨʦʟʚʠʪʦʢ ʨʠʥʢʫ ʩʪʚʦʨʶʻ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ ʟʘʭʦʧʣʶʶʯʽ ʤʦʞʣʠʚʦʩʪʽ ʚʧʣʠʥʫʪʠ ʥʘ ʟʜʦʨʦʚ'ʷ 

ʣʶʜʝʡ ʪʘ ʟʘʚʦʶʚʘʪʠ ʣʦʷʣʴʥʫ ʘʫʜʠʪʦʨʽʶ. ʇʨʦʪʝ, ʾʤ ʜʦʚʝʜʝʪʴʩʷ ʜʦʣʘʪʠ ʚʠʩʦʢʫ 

ʢʦʥʢʫʨʝʥʮʽʶ ʪʘ ʧʨʠʜʫʤʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷ, ʱʦʙ ʾʭ ʜʦʜʘʪʦʢ ʚʠʜʽʣʷʚʩʷ ʥʘ ʬʦʥʽ 

ʽʥʰʠʭ. 

ʅʝ ʜʠʚʥʦ, ʱʦ ʙʘʛʘʪʦ ʭʪʦ ʟ ʥʘʩ ʧʦʯʠʥʘʻ ʨʦʟʜʫʤʫʚʘʪʠ: "ʗʢ ʩʪʚʦʨʠʪʠ ʜʦʜʘʪʦʢ ʜʣʷ 

ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ?" ʘʙʦ, ʪʦʯʥʽʰʝ, "ʗʢ ʩʪʚʦʨʠʪʠ ʫʩʧʽʰʥʠʡ ʜʦʜʘʪʦʢ?" 

ʈʦʟʨʦʙʢʘ ʤʦʙʽʣʴʥʦʛʦ ʬʽʪʥʝʩ-ʜʦʜʘʪʢʫ ʤʦʞʝ ʟʜʘʪʠʩʷ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʘʣʝ ʧʨʠ 

ʧʨʘʚʠʣʴʥʦʤʫ ʧʽʜʭʦʜʽ ʪʘ ʯʽʪʢʦʤʫ ʧʣʘʥʫʚʘʥʥʽ ʮʝ ʮʽʣʢʦʤ ʤʦʞʣʠʚʦ. ɼʘʚʘʡʪʝ ʨʦʟʛʣʷʥʝʤʦ 

ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʩʪʚʦʨʝʥʥʷ: 

1. ʇʝʨʰʠʤ ʢʨʦʢʦʤ, ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʤʝʪʫ ʪʘ ʮʽʣʴʦʚʫ ʘʫʜʠʪʦʨʽʶ. ʎʝ ʜʦʧʦʤʦʞʝ 
ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʯʦʛʦ ʩʘʤʝ ʚʠ ʧʣʘʥʫʻʪʝ ʜʦʩʷʛʪʠ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʩʚʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʥʝ ʚʠʪʨʘʯʘʶʯʠ ʯʘʩʫ ʪʘ ʨʝʩʫʨʩʠ ʥʘ ʟʘʡʚʠʡ ʬʫʥʢʮʽʦʥʘʣ. 

2. ɼʨʫʛʠʤ, ʘʣʝ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʪʘ ʘʥʘʣʽʟ 
ʢʦʥʢʫʨʝʥʪʽʚ. ʊʫʪ ʧʦʪʨʽʙʥʦ ʜʦʩʣʽʜʠʪʠ ʽʩʥʫʶʯʽ ʬʽʪʥʝʩ-ʜʦʜʘʪʢʠ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ ʩʚʦʾʭ ʢʦʥʢʫʨʝʥʪʽʚ, ʚʠʟʥʘʯʠʪʠ ʯʠʤ ʚʘʰ ʜʦʜʘʪʦʢ ʙʫʜʝ 

ʚʠʨʽʟʥʷʪʠʩʷ. 

3. ʅʘʩʪʫʧʥʠʤ ʻ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʫ ʤʘʡʙʫʪʥʴʦʛʦ ʜʦʜʘʪʢʫ. ʅʘ 
ʜʘʥʦʤʫ ʝʪʘʧʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʚʩʽ ʧʦʪʨʽʙʥʽ ʜʽʘʛʨʘʤʠ, ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʨʦʟʨʦʙʠʪʠ ʧʨʦʪʦʪʠʧ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʠʟʘʡʥʫ ʪʘ 

ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʽʘʛʨʘʤʘ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʬʽʪʥʝʩ-ʜʦʜʘʪʢʫ. ɿʦʢʨʝʤʘ 

ʧʝʨʝʜʙʘʯʝʥʦ, ʱʦ ʨʽʰʝʥʥʷ ʙʫʜʝ ʨʦʟʛʦʨʥʫʪʝ ʥʘ 3 ʚʫʟʣʘʭ: ʂʣʽʻʥʪʩʴʢʘ ʩʠʩʪʝʤʘ, ʉʝʨʚʝʨʥʘ 

ʯʘʩʪʠʥʘ ʪʘ ɿʦʚʥʽʰʥʽ ʩʝʨʚʽʩʠ, ʥʘ ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʥʘʷʚʥʽ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʘʪʴ ʝʬʝʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʜʦʜʘʪʢʦʤ, ʥʘʜʽʡʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʪʘ 

ʙʝʟʧʝʨʝʙʽʡʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 



 

 

 
ʈʠʩʫʥʦʢ 2 ɼʽʘʛʨʘʤʘ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʬʽʪʥʝʩ-ʜʦʜʘʪʢʫ.  

4. ʉʪʚʦʨʝʥʥʷ ʜʠʟʘʡʥʫ ʪʘ ʨʦʟʨʦʙʢʘ. ʅʘ ʧʦʪʦʯʥʦʤʫ ʤʦʤʝʥʪʽ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ 
ʧʨʠʚʘʙʣʠʚʠʡ ʪʘ ʟʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ (UI), ʨʦʟʨʦʙʠʪʠ ʥʘʜʽʡʥʫ ʪʘ 

ʤʘʩʰʪʘʙʦʚʘʥʫ ʙʝʢʝʥʜ-ʩʠʩʪʝʤʫ, ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʨʦʟʨʦʙʣʝʥʠʡ ʜʦʜʘʪʦʢ ʻ 

ʩʫʤʽʩʥʠʤ ʟ ʨʽʟʥʠʤʠ ʤʦʙʽʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. 

5. ʆʩʪʘʥʥʽʤ, ʘʣʝ ʚʘʛʦʤʠʤ ʢʨʦʢʦʤ ʻ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ: ʥʝʦʙʭʽʜʥʦ 
ʨʝʪʝʣʴʥʦ ʧʨʦʪʝʩʪʫʚʘʪʠ ʩʚʽʡ ʜʦʜʘʪʦʢ, ʱʦʙ ʚʠʷʚʠʪʠ ʪʘ ʚʠʧʨʘʚʠʪʠ ʧʦʤʠʣʢʠ. 

ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ ʘʢʪʫʘʣʴʥʽ ʷʢ ʥʽʢʦʣʠ ï ʨʠʥʦʢ 

ʪʘʢʠʭ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ ʩʪʨʽʤʢʦ ʨʦʩʪʝ, ʨʘʟʦʤ ʽʟ ʙʘʟʦʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʠʩʪʨʦʾʚ ʥʘ 

Android ʪʘ iOS. ʉʘʤʘ ʞ ʪʨʘʻʢʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʬʽʪʥʝʩ-ʜʦʜʘʪʢʽʚ ʧʨʷʤʫʻ ʱʝ ʜʦ ʙʽʣʴʰ 

ʟʘʭʦʧʣʶʶʯʦʛʦ, ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ. ɿ ʨʦʟʚʠʪʢʦʤ ʪʘʢʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʽ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ, ʮʽ ʜʦʜʘʪʢʠ 

ʙʫʜʫʪʴ ʧʨʦʧʦʥʫʚʘʪʠ ʙʽʣʴʰ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʬʽʪʥʝʩ-ʧʨʦʛʨʘʤʠ, ʘʜʘʧʪʫʶʯʠʩʴ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʘʣʝ ʥʘʚʽʪʴ ʟ ʧʨʦʩʪʠʤ 

ʬʫʥʢʮʽʦʥʘʣʦʤ, ʘʣʝ ʧʨʘʚʠʣʴʥʦʶ ʨʝʘʣʽʟʘʮʽʶ ʚʘʰ ʜʦʜʘʪʦʢ ʤʘʻ ʧʨʘʚʦ ʥʘ ʫʩʧʽʭ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Introduction to Fitness App Development: All you need to know. 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.deduxer.studio/blog/introduction-to-

fitness-app-development-all-you-need-to-know#essential-features-of-a-successful-fitness-app 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 19.04.2024). 

2. 7 ʢʨʦʢʽʚ: ʷʢ ʩʪʚʦʨʠʪʠ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://wezom.com.ua/ua/blog/7-krokiv-yak-stvoriti-mobilniy-dodatok (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 20.04.2024). 

3. Benefits of Using Fitness Apps: A Comprehensive Guide. [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://daisygrace9871.medium.com/benefits-of-using-fitness-apps-

a-comprehensive-guide-55889792ea96 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 20.04.2024). 
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ɯʅʊɽɻʈɸʎɯʗ ʇʃɸʊɯɾʅʀʍ ʉʀʉʊɽʄ ɼʃʗ ɺɽɹ-ʉɸʁʊɯɺ 

ɹʘʙʽʡ ɹ. ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆ.ɻ., ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʋ ʩʚʽʪʽ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʽʥʪʝʛʨʘʮʽʷ ʧʣʘʪʽʞʥʠʭ ʩʠʩʪʝʤ ʫ ʚʝʙ-ʩʘʡʪʠ ʻ ʢʣʶʯʦʚʦʶ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʦʥʣʘʡʥ-ʧʣʘʪʝʞʽʚ. ɺʠʙʽʨ ʧʨʘʚʠʣʴʥʦʾ ʧʣʘʪʽʞʥʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʽʥʪʝʛʨʘʮʽʷ ʟʘʙʝʟʧʝʯʠʪʴ ʟʨʫʯʥʠʡ ʪʘ ʙʝʟʧʝʯʥʠʡ ʧʨʦʮʝʩ ʟʜʽʡʩʥʝʥʥʷ ʧʣʘʪʝʞʽʚ 

ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʇʣʘʪʽʞʥʘ ʩʠʩʪʝʤʘ - ʮʝ ʢʦʤʧʘʥʽʷ, ʷʢʘ ʥʘʜʘʻ ʧʦʩʣʫʛʠ ʟ ʦʙʨʦʙʢʠ ʧʣʘʪʝʞʽʚ. ɰʾ ʬʫʥʢʮʽʾ 

ʚʢʣʶʯʘʶʪʴ ʟʙʽʨ ʧʣʘʪʝʞʽʚ, ʧʝʨʝʜʘʯʫ ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʘʨʪʦʢ ʽ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʨʘʭʫʥʢʽʚ.  

ʇʣʘʪʽʞʥʽ ʩʠʩʪʝʤʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʷʢ ʧʦʩʝʨʝʜʥʠʢʠ ʤʽʞ ʧʦʢʫʧʮʝʤ, ʧʨʦʜʘʚʮʝʤ ʪʘ 

ʾʭʥʽʤʠ ʙʘʥʢʘʤʠ. ʇʨʦʮʝʩ ʧʦʯʠʥʘʻʪʴʩʷ, ʢʦʣʠ ʧʦʢʫʧʝʮʴ ʥʘʜʘʻ ʩʚʦʾ ʧʣʘʪʽʞʥʽ ʜʘʥʽ 

(ʥʘʧʨʠʢʣʘʜ, ʥʦʤʝʨ ʢʨʝʜʠʪʥʦʾ ʢʘʨʪʢʠ) ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʦʢʫʧʢʠ. ʇʣʘʪʽʞʥʘ ʩʠʩʪʝʤʘ 

ʧʝʨʝʚʽʨʷʻ ʮʽ ʜʘʥʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ, ʱʦ ʚʦʥʠ ʻ ʪʦʯʥʠʤʠ ʪʘ ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʪʨʘʥʟʘʢʮʽʾ. 

ɼʘʣʽ, ʧʣʘʪʽʞʥʘ ʩʠʩʪʝʤʘ ʚʽʜʧʨʘʚʣʷʻ ʮʶ ʽʥʬʦʨʤʘʮʽʶ ʜʦ ʙʘʥʢʫ ʧʦʢʫʧʮʷ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʜʦʟʚʦʣʫ ʥʘ ʪʨʘʥʟʘʢʮʽʶ. ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʩʭʚʘʣʝʥʥʷ, ʢʦʰʪʠ ʨʝʟʝʨʚʫʶʪʴʩʷ ʪʘ 

ʧʝʨʝʚʦʜʷʪʴʩʷ ʟ ʨʘʭʫʥʢʫ ʧʦʢʫʧʮʷ ʥʘ ʨʘʭʫʥʦʢ ʧʨʦʜʘʚʮʷ. ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʨʦʮʝʩʫ, 

ʧʣʘʪʽʞʥʘ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ, ʰʠʬʨʫʶʯʠ ʧʣʘʪʽʞʥʽ ʜʘʥʽ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʘʥʪʠʬʨʦʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʰʘʭʨʘʡʩʪʚʫ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʛʣʘʜʢʝ ʽ ʙʝʟʧʝʯʥʝ ʧʨʦʚʝʜʝʥʥʷ ʪʨʘʥʟʘʢʮʽʡ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ ʜʦʚʽʨʠ 

ʩʧʦʞʠʚʘʯʽʚ ʽ ʫʩʧʽʭʫ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʢʦʞʝʥ ʧʨʦʝʢʪ ï ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʮʽʣʫ ʥʠʟʢʫ 

ʟʘʛʘʣʴʥʠʭ ʚʠʤʦʛ ʜʦ ʧʣʘʪʽʞʥʠʭ ʩʠʩʪʝʤ: 

1. ʂʦʤʽʩʽʾ ʪʘ ʪʘʨʠʬʠ, ʪʦʙʪʦ ʧʝʨʝʜʙʘʯʫʚʘʥʽ ʚʠʪʨʘʪʠ ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʮʽʡ. 

ɺʦʥʠ ʟʘʣʝʞʘʪʠʤʫʪʴ ʚʽʜ: ʪʠʧʫ ʧʣʘʪʽʞʥʦʾ ʩʠʩʪʝʤʠ, ʦʙʩʷʛʽʚ ʪʨʘʥʟʘʢʮʽʡ, ʚʠʜʫ ʪʘ 

ʚʘʣʶʪʠ ʧʣʘʪʝʞʽʚ, ʦʙʣʘʩʪʽ ʧʦʢʨʠʪʪʷ, ʥʘʷʚʥʦʩʪʽ ʜʦʜʘʪʢʦʚʠʭ ʦʧʮʽʡ ʽ ʪ.ʜ. 

2. ʂʣʽʻʥʪʩʴʢʠʡ ʩʝʨʚʽʩ: ʰʚʠʜʢʽʩʪʴ ʚʽʜʧʦʚʽʜʝʡ ʪʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʦʧʝʨʘʪʦʨʽʚ.  

3. ɿʨʫʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʥʦʩʪʽ ʪʘ ʘʥʘʣʽʪʠʢʠ, ʷʢʽ 

ʜʦʧʦʤʦʞʫʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʣʘʪʝʞʽ ʪʘ ʨʦʟʫʤʽʪʠ ʧʦʚʝʜʽʥʢʫ ʧʦʢʫʧʮʽʚ.  

ɯʥʪʝʛʨʘʮʽʷ ʧʣʘʪʽʞʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʚʝʙ-ʩʘʡʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʽʣʴʢʦʤʘ ʤʝʪʦʜʘʤʠ. 

ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʚʽʜʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ.1. ʄʦʞʥʘ ʚʠʙʨʘʪʠ ʦʜʠʥ ʽʟ ʪʨʴʦʭ ʤʝʪʦʜʽʚ ʽʥʪʝʛʨʘʮʽʾ: 

ʤʦʜʫʣʽ CMS, ʭʦʩʪʠʥʛʦʚʠʡ ʧʣʘʪʽʞʥʠʡ ʰʣʶʟ ʪʘ ʽʥʪʝʛʨʫʚʘʥʥʷ ʧʣʘʪʽʞʥʦʾ ʩʠʩʪʝʤʠ ʯʝʨʝʟ 

API. ʂʦʞʝʥ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ, ʥʝʜʦʣʽʢʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ. 

¶ ʄʦʜʫʣʽ CMS: ʇʣʘʪʽʞʥʽ ʩʠʩʪʝʤʠ ʧʨʦʧʦʥʫʶʪʴ ʙʘʛʘʪʦ ʛʦʪʦʚʠʭ ʤʦʜʫʣʽʚ CMS ʜʣʷ 

ʽʥʪʝʛʨʘʮʽʾ ʚ ʩʘʡʪ. ɼʣʷ Ecwid, WordPress, Joomla, InSales ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʥʝ ʩʢʣʘʜʥʝ, ʘ ʷʢʱʦ ʚʠʥʠʢʥʫʪʴ ʧʠʪʘʥʥʷ ʩʣʫʞʙʘ ʧʽʜʪʨʠʤʢʠ ʜʦʧʦʤʦʞʝ ʟ 

ʥʘʣʘʰʪʫʚʘʥʥʷʤ. ʇʣʶʩ ʜʦ ʢʦʞʥʦʛʦ ʤʦʜʫʣʷ ʜʦʜʘʻʪʴʩʷ ʜʝʪʘʣʴʥʘ ʽʥʩʪʨʫʢʮʽʷ. ɸʙʦ ʤʦʞʥʘ 

ʟʥʘʡʪʠ ʧʦʢʨʦʢʦʚʠʡ ʧʦʨʘʜʥʠʢ ʥʘ ʖʪʫʙʽ. 

¶ ʍʦʩʪʠʥʛʦʚʠʡ ʧʣʘʪʽʞʥʠʡ ʰʣʶʟ: ʄʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟ ʩʘʡʪʫ ʢʣʽʻʥʪʘ ʙʫʜʝ 

ʧʝʨʝʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʣʘʪʬʦʨʤʫ ʧʣʘʪʽʞʥʦʛʦ ʩʝʨʚʽʩʫ. ʎʝ ʜʫʞʝ ʧʨʦʩʪʦ, ʟʨʫʯʥʦ, ʽʥʪʝʛʨʘʮʽʷ 

ʧʣʘʪʽʞʥʠʭ ʩʠʩʪʝʤ ʟʘʡʤʘʻ ʪʨʦʭʠ ʙʽʣʴʰʝ 3-4 ʜʥʽʚ. ʉʘʤ ʧʦʩʪʘʯʘʣʴʥʠʢ ʧʦʩʣʫʛ ʟʘʙʝʟʧʝʯʫʻ 

ʙʝʟʧʝʢʫ ʫʛʦʜ ʽ ʙʝʨʝ ʥʘ ʩʝʙʝ ʛʘʨʘʥʪʽʾ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʦʧʣʘʪ. ɸʣʝ ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʷ ʜʦʜʘʻ 

ʟʘʡʚʽ ʢʨʦʢʠ, ʷʢʽ ʟʤʫʰʝʥʠʡ ʨʦʙʠʪʠ ʢʦʨʠʩʪʫʚʘʯ. ʂʨʽʤ ʪʦʛʦ, ʜʝʷʢʽ ʧʣʘʪʽʞʥʽ ʩʠʩʪʝʤʠ ʥʝ 

ʧʝʨʝʜʘʶʪʴ ʙʘʟʫ ʜʘʥʠʭ, ʨʦʟʨʠʚʽ ʩʧʽʚʧʨʘʮʽ. ʊʦʤʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʪʨʘʪʠʪʠ ʙʘʟʫ ʢʣʽʻʥʪʽʚ. 



 

 

 
ʈʠʩ.1 ʇʨʠʢʣʘʜ ʩʭʝʤʠ ʽʥʪʝʛʨʘʮʽʾ ʧʣʘʪʽʞʥʦʾ ʩʠʩʪʝʤʠ 

¶ ɯʥʪʝʛʨʫʚʘʥʥʷ ʧʣʘʪʽʞʥʦʾ ʩʠʩʪʝʤʠ ʯʝʨʝʟ API: ɯʥʪʝʛʨʘʮʽʷ ʟ ʧʣʘʪʽʞʥʦʶ ʩʠʩʪʝʤʦʶ 

ʟʘ ʜʦʧʦʤʦʛʦʶ API ʜʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʠʪʠ ʧʦʪʨʽʙʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʩʘʡʪʫ. 

ɺʣʘʩʥʠʢ ʩʘʡʪʫ ʘʚʪʦʤʘʪʠʯʥʦ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʙʝʟʧʝʢʫ ʟʙʝʨʽʛʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ ʪʘ ʧʨʦʮʝʩ ʦʧʣʘʪʠ. ʊʦʤʫ ʩʘʡʪ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ PCI DSS. ʎʝ 

ʟʙʽʣʴʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʧʽʜʪʨʠʤʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɸʣʝ ʚʣʘʩʥʠʢ ʧʦʚʥʽʩʪʶ ʢʦʥʪʨʦʣʶʻ 

ʢʦʞʥʫ ʪʨʘʥʟʘʢʮʽʶ, ʟʙʝʨʽʛʘʻ ʙʘʟʫ ʜʘʥʠʭ ʢʣʽʻʥʪʽʚ, ʘ ʧʣʘʪʽʞʥʽ ʧʨʦʮʝʩʠ ʣʝʛʢʦ 

ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ. 

ɿ ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʱʝ ʩʧʦʩʦʙʽʚ, ʷ ʙ ʦʙʨʘʚ ʽʥʪʝʛʨʘʮʽʶ ʧʣʘʪʽʞʥʦʾ ʩʠʩʪʝʤʠ ʯʝʨʝʟ API. 

ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʠʪʠ ʥʝʦʙʭʽʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʚʝʙ-ʩʘʡʪʫ, ʱʦ 

ʥʘʜʘʻ ʙʽʣʴʰʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʣʘʪʽʞʥʠʤ ʧʨʦʮʝʩʦʤ. ʍʦʯʘ ʮʝ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ 

ʧʽʜʪʨʠʤʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʚʠʤʘʛʘʪʠ ʜʦʪʨʠʤʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʙʝʟʧʝʢʠ PCI DSS, ʮʝ 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʢʦʞʥʦʶ ʪʨʘʥʟʘʢʮʽʻʶ ʪʘ ʟʙʝʨʽʛʘʥʥʷʤ ʙʘʟʠ ʜʘʥʠʭ 

ʢʣʽʻʥʪʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʪʘʢʦʞ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʣʝʛʢʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʧʣʘʪʽʞʥʽ ʧʨʦʮʝʩʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʗʢ ʽʥʪʝʛʨʫʚʘʪʠ ʧʣʘʪʽʞʥʫ ʩʠʩʪʝʤʫ ʫ ʚʘʰ ʚʝʙ-ʩʘʡʪ?. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://coi.ua/blog/Cbc/integration-of-payment-systems-for-

websites/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 19.04.2024). 

2. ɯʥʪʝʛʨʘʮʽʷ ʦʧʣʘʪʠ ʥʘ ʩʘʡʪʽ: ʥʘʡʢʨʘʱʽ ʧʣʘʪʽʞʥʽ ʩʠʩʪʝʤʠ. [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://seo-evolution.com.ua/blog/razrabotka/intehratsiia-oplaty-na-

saiti (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 19.04.2024). 

3. ʗʢ ʚʠʙʨʘʪʠ ʪʘ ʽʥʪʝʛʨʫʚʘʪʠ ʧʣʘʪʽʞʥʫ ʩʠʩʪʝʤʫ ʥʘ ʩʘʡʪ - Wezom. 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://wezom.com.ua/ua/blog/kak-vybrat-i-

integrirovat-platezhnuju-sistemu-na-sajt (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 19.04.2024). 
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ʈɽɸʃɯɿɸʎɯʗ ʐʀʌʈʋ ɺɯɾɽʅɽʈɸ ʅɸ ɹɸɿɯ ARDUINO UNO R3 

ɻʨʝʙʝʥʶʢ ɹ.ɺ., ɯʚʯʝʥʢʦ ɯ.ʆ., ʇʘʥʘʩʝʥʢʦ ʉ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ. 

ɸʥʦʪʘʮʽʷ: ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ ʨʽʰʝʥʥʷ ʟ ʨʝʘʣʽʟʘʮʽʾ 

ʢʨʠʧʪʦʘʣʛʦʨʠʪʤʫ ɺʽʞʝʥʝʨʘ ʥʘ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽ Arduino Uno R3, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʟʘʰʠʬʨʫʚʘʪʠ ʪʘ ʨʦʟʰʠʬʨʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʪʝʢʩʪʦʚʽ ʜʘʥʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: Arduino, ʧʦʣʽʘʣʬʘʚʽʪʥʝ ʰʠʬʨʫʚʘʥʥʷ, ʉ/ʉ++, ʛʝʥʝʨʘʪʦʨ ʢʣʶʯʘ. 

ɸʣʛʦʨʠʪʤ ɺʽʞʝʥʝʨʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʣʽʘʣʬʘʚʽʪʥʠʡ ʰʠʬʨ ʧʽʜʩʪʘʥʦʚʢʠ. ʇʨʠ 

ʰʠʬʨʫʚʘʥʥʽ ʚʽʜʢʨʠʪʦʛʦ ʪʝʢʩʪʫ ʙʝʨʝʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʡ ʢʣʶʯ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʜʝʢʩ 

ʢʦʞʥʦʛʦ ʩʠʤʚʦʣʫ ʚ ʘʣʬʘʚʽʪʽ, ʫ ʨʘʤʢʘʭ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʠʬʨʫʚʘʥʥʷ. ɼʣʷ ʢʦʞʥʦʾ ʧʘʨʠ 

ʩʠʤʚʦʣʽʚ ʪʝʢʩʪ/ʢʣʶʯ ʜʘʥʽ ʽʥʜʝʢʩʠ ʜʦʜʘʶʪʴʩʷ ʟʘ ʤʦʜʫʣʝʤ ʘʣʬʘʚʽʪʫ[1]. ʆʪʨʠʤʘʥʝ ʯʠʩʣʦ ʻ 

ʽʥʜʝʢʩʦʤ ʩʠʤʚʦʣʫ ʰʠʬʨʦʪʝʢʩʪʫ: 

    Ci = (Pi + Kʽ) mod N,  (1) 

ʜʝ ʉʽ ð -̔ʪʘ ʣʽʪʝʨʘ ʰʠʬʨʦʪʝʢʩʪʫ, Pi  ð -̔ʘ ʣʽʪʝʨʘ ʚʽʜʢʨʠʪʦʛʦ ʪʝʢʩʪʫ, Kʽ ð -̔ʪʘ 

ʣʽʪʝʨʘ ʢʣʶʯʦʚʦʛʦ ʩʣʦʚʘ, N ï ʧʦʪʫʞʥʽʩʪʴ ʘʣʬʘʚʽʪʫ. 

ʋ ʧʨʦʮʝʩʽ ʜʝʰʠʬʨʫʚʘʥʥʷ ʚ̔ ʜ ʽʥʜʝʢʩʽʚ ʩʠʤʚʦʣʽʚ ʰʠʬʨʦʪʝʢʩʪʫ ʚʽʜʥʽʤʘʶʪʴʩʷ ʥʦʤʝʨʠ 

ʩʠʤʚʦʣʽʚ ʢʣʶʯʘ, ʧʽʩʣʷ ʯʦʛʦ ʜʦʜʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʤʦʜʫʣʷ ʘʣʬʘʚʽʪʫ, ʮʝ ʚʩʝ ʙʝʨʝʪʴʩʷ ʟʘ ʪʠʤ 

ʩʘʤʠʤ ʤʦʜʫʣʝʤ. ʊʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʫʻʤʦ ʧʦʯʘʪʢʦʚʝ ʧʦʚʽʜʦʤʣʝʥʥʷ: 

 Ci = (Pi ï Kʽ + N) mod N.  (2) 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C/C++ ʜʣʷ 

ʧʣʘʪʬʦʨʤʠ Arduino, ʦʥʣʘʡʥ-ʩʝʨʚʽʩ ʜʣʷ 3D-ʤʦʜʝʣʶʚʘʥʥʷ TinkerCAD, ʩʝʨʝʜʦʚʠʱʝ 

Arduino IDE ʪʘ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ Arduino Uno R3[2]. ɺʭʽʜʥʠʡ ʪʝʢʩʪ ʚʚʦʜʠʪʴʩʷ ʯʝʨʝʟ 

ʚʽʜʧʦʚʽʜʥʫ ʧʘʥʝʣʴ 4ʭ4 (ʘʥʘʣʦʛ ʢʥʦʧʢʦʚʦʛʦ ʪʝʣʝʬʦʥʫ). ʂʣʶʯ ʻ ʨʷʜʦʤ ʚʠʧʘʜʢʦʚʠʭ 

ʩʠʤʚʦʣʽʚ, ʷʢʽ ʙʝʨʫʪʴʩʷ ʟʽ ʩʬʦʨʤʦʚʘʥʦʛʦ ʘʣʬʘʚʽʪʫ (ʣʘʪʠʥʠʮʷ ʪʘ ʩʧʝʮʩʠʤʚʦʣʠ), ʜʦʚʞʠʥʦʶ 

ʟ ʪʝʢʩʪ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ: 

 
ʈʠʩ.1 ï ɺʚʝʜʝʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʪʝʢʩʪʫ 

 
ʈʠʩ.2 ï ɻʝʥʝʨʘʮʽʷ ʢʣʶʯʘ 



 

 

 
ʈʠʩ.3 ï ʐʠʬʨʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ 

 
ʈʠʩ.4 ï ɼʝʰʠʬʨʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ɺʠʩʥʦʚʢʠ: ʆʪʞʝ, ʫ ʨʘʤʢʘʭ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʫʩʧʽʰʥʦ ʨʝʘʣʽʟʦʚʘʥʦ ʰʠʬʨ 

ɺʽʞʝʥʝʨʘ ʥʘ ʙʘʟʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ Arduino Uno R3. ɸʥʘʣʽʟ ʚʟʘʻʤʦʜʽʾ ʧʨʦʛʨʘʤʠ ʰʠʬʨʫ 

ɺʽʞʝʥʝʨʘ ʟ ʘʧʘʨʘʪʥʦʶ ʯʘʩʪʠʥʦʶ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ ʧʽʜʪʚʝʨʜʠʚ ʡʦʛʦ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ. ʏʘʩ ʚʠʢʦʥʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʧʦʢʘʟʘʚʩʷ 

ʟʘʜʦʚʽʣʴʥʠʤ, ʥʝ ʩʪʚʦʨʶʶʯʠ ʟʥʘʯʥʠʭ ʟʘʪʨʠʤʦʢ ʫ ʚʠʢʦʥʘʥʥʽ ʽʥʰʠʭ ʬʫʥʢʮʽʡ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ. 

ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʰʠʬʨʫ ɺʽʞʝʥʝʨʘ ʥʘ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽ Arduino Uno R3 

ʚʠʷʚʠʣʘʩʷ ʫʩʧʽʰʥʦʶ ʽ ʧʽʜʪʚʝʨʜʠʣʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʧʨʠʩʪʨʦʶ ʜʣʷ 

ʟʘʭʠʩʪʫ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʬʝʨʽ, ʥʘʧʨʠʢʣʘʜ, ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. ʈʝʟʫʣʴʪʘʪʠ ʮʽʻʾ 

ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʪʘ 

ʨʦʟʨʦʙʢʠ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʰʠʬʨʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. javatpoint.com [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çVigenere Cypherè. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.javatpoint.com/vigenere-cipher (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 18.04.2024). 

2. stemvar.com.ua  [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çARDUINO ʚ TinkerCADè. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://stemvar.com.ua/arduino-v-tinkercad-oleksij-voronkin/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 

20.04.2024). 

  

https://www.javatpoint.com/vigenere-cipher
https://stemvar.com.ua/arduino-v-tinkercad-oleksij-voronkin/
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɰ ʉʀʉʊɽʄʀ 

ʊʋʈʀʉʊʀʏʅʆɻʆ ʄɸʈʐʈʋʊʋ 

ɺʦʟʥʠʡ ʆ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʟʘʚʜʘʥʥʷ ʽʟ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʧʨʦʢʣʘʜʘʥʥʷ 

ʪʫʨʠʩʪʠʯʥʦʛʦ ʤʘʨʰʨʫʪʫ. ʇʦʧʫʣʷʨʠʟʘʮʽʷ ʪʫʨʠʟʤʫ ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ 

ʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʦʙʤʽʥʫ. ʎʝ ʩʧʨʠʷʻ ʟʘʣʫʯʝʥʥʶ ʽʥʦʟʝʤʥʠʭ ʪʫʨʠʩʪʽʚ, ʩʪʚʦʨʶʻ ʨʦʙʦʯʽ ʤʽʩʮʷ 

ʪʘ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʽʩʪʦʨʠʯʥʦʾ ʪʘ ʧʨʠʨʦʜʥʦʾ ʩʧʘʜʱʠʥʠ. ɿʦʢʨʝʤʘ, ʨʦʟʰʠʨʝʥʥʷ 

ʪʫʨʠʩʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʘʢʪʠʚʥʘ ʨʝʢʣʘʤʘ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʧʨʠʚʘʙʣʠʚʦʩʪʽ 

ʨʝʛʽʦʥʫ ʜʣʷ ʪʫʨʠʩʪʽʚ. 

ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʻ ʩʧʨʦʙʘ ʥʘʜʘʪʠ ʪʫʨʠʩʪʘʤ 

ʧʣʘʪʬʦʨʤʫ, ʷʢʘ ʛʝʥʝʨʫʻ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʪʫʨʠʩʪʠʯʥʽ ʤʘʨʰʨʫʪʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʎʝ 

ʤʦʞʝ ʩʪʘʪʠ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʪʫʨʠʟʤʫ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ. 

ʉʢʣʘʜʘʥʥʷ ʤʘʨʰʨʫʪʽʚ ʥʘ ʦʩʥʦʚʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʫʧʦʜʦʙʘʥʴ, ʽʥʪʝʨʝʩʽʚ ʪʘ ʩʪʠʣʽʚ 

ʧʦʜʦʨʦʞʝʡ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ ʪʘ ʟʘʦʭʦʪʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʚʠʭ 

ʥʘʧʨʷʤʢʽʚ. ʄʘʨʰʨʫʪʠ ʤʦʞʫʪʴ ʨʦʟʢʨʠʚʘʪʠ ʪʘ ʧʽʜʢʨʝʩʣʶʚʘʪʠ ʤʝʥʰ ʚʽʜʦʤʽ ʧʘʤ'ʷʪʢʠ, 

ʥʘʜʘʚʘʪʠ ʥʝʪʨʠʚʽʘʣʴʥʽ ʚʨʘʞʝʥʥʷ, ʚʽʜʢʨʠʚʘʶʯʠ ʤʽʩʮʝʚʽ ʢʫʣʴʪʫʨʥʽ ʩʢʘʨʙʠ, ʟʘʦʭʦʯʫʶʯʠ 

ʪʫʨʠʩʪʽʚ ʚʠʭʦʜʠʪʠ ʟʘ ʤʝʞʽ ʪʨʘʜʠʮʽʡʥʠʭ ʪʫʨʠʩʪʠʯʥʠʭ ʤʘʨʰʨʫʪʽʚ. 

ʋ ʟʚʠʯʘʡʥʠʭ ʥʘʚʽʛʘʪʦʨʘʭ, ʷʢ ʦʪ Google Maps, ʘʣʛʦʨʠʪʤ ʟʥʘʭʦʜʠʪʴ 

ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʠʡ ʪʘ ʥʘʡʰʚʠʜʰʠʡ ʰʣʷʭ ʤʽʞ ʪʦʯʢʘʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʻ ʢʦʨʠʩʪʫʚʘʯ. 

ʈʦʟʨʦʙʣʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʫʩʪʘʣʝʥʠʭ ʥʘʚʽʛʘʪʦʨʽʚ, ʙʫʜʝ ʧʨʦʢʣʘʜʘʪʠ 

ʤʘʨʰʨʫʪ ʽʟ ʪʠʤʠ ʞ ʟʫʧʠʥʢʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʦʨʠʩʪʫʚʘʯ, ʧʨʦʪʝ ʤʽʞ ʥʠʤʠ ʰʣʷʭ 

ʥʘʧʦʚʥʶʚʘʪʠʤʝʪʴʩʷ ʜʦʜʘʪʢʦʚʠʤʠ. ɺʠʟʥʘʯʝʥʽ ʘʣʛʦʨʠʪʤʦʤ ʜʦʜʘʪʢʦʚʽ ʟʫʧʠʥʢʠ ʻ 

ʪʫʨʠʩʪʠʯʥʠʤʠ, ʮʽʢʘʚʠʤʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʤʽʩʮʷʤʠ, ʥʘʧʨʠʢʣʘʜ: ʽʩʪʦʨʠʯʥʘ ʧʘʤᾷʷʪʢʘ, 

ʤʫʟʝʡ, ʧʘʨʢ, ʘʨʭʽʪʝʢʪʫʨʥʽ ʪʘ ʤʠʩʪʝʮʴʢʽ ʧʘʤᾷʷʪʢʠ, ʣʦʢʘʣʴʥʽ ʟʘʢʣʘʜʠ ʭʘʨʯʫʚʘʥʥʷ. 

ʉʠʩʪʝʤʘ ʥʘʜʘʚʘʪʠʤʝ ʢʦʨʠʩʪʫʚʘʯʫ ʤʦʞʣʠʚʽʩʪʴ ʦʙʠʨʘʪʠ ʪʨʠʚʘʣʽʩʪʴ ʜʣʷ ʤʘʨʰʨʫʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʘʣʛʦʨʠʪʤ ʥʘʧʦʚʥʶʚʘʪʠʤʝ ʤʘʨʰʨʫʪ ʟʫʧʠʥʢʘʤʠ, ʜʦʧʦʢʠ ʚʽʥ ʥʝ 

ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʙʘʞʘʥʥʶ ʢʦʨʠʩʪʫʚʘʯʘ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʘʟʚʠʯʘʡ ʢʦʨʦʪʢʽ ʤʘʨʰʨʫʪʠ ʨʦʙʠʪʠ 

ʜʦʚʰʠʤʠ ʪʘ ʮʽʢʘʚʽʰʠʤʠ ʥʘʚʽʪʴ ʜʣʷ ʤʽʩʮʝʚʠʭ ʞʠʪʝʣʽʚ. 

ʅʘʚʢʦʣʦ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʦ ʜʠʥʘʤʽʯʥʫ ʩʧʽʣʴʥʦʪʫ, ʜʝ ʢʦʨʠʩʪʫʚʘʯʽ 

ʟʤʦʞʫʪʴ ʜʽʣʠʪʠʩʷ ʩʚʦʾʤ ʜʦʩʚʽʜʦʤ, ʚʽʜʛʫʢʘʤʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ, ʩʪʚʦʨʶʶʯʠ ʮʽʥʥʝ 

ʜʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʩʧʨʠʷʶʯʠ ʩʦʮʽʘʣʴʥʦʤʫ ʩʧʽʣʢʫʚʘʥʥʶ.  

ɼʣʷ ʮʽʻʾ ʮʽʣʽ ʢʦʨʠʩʪʫʚʘʯʘʤ ʙʫʜʝ ʜʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʫʙʣʽʢʫʚʘʪʠ ʩʚʦʾ ʩʪʚʦʨʝʥʽ 

ʤʘʨʰʨʫʪʠ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʦʥʠ ʙʫʣʠ ʩʪʚʦʨʝʥʥʽ ʙʝʟ ʟʘʣʫʯʝʥʥʷ ʘʣʛʦʨʠʪʤʫ. ʎʝ ʪʘʢʦʞ 

ʜʦʟʚʦʣʠʪʴ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʪʫʨʠʩʪʠʯʥʠʤʠ ʙʣʦʛʝʨʘʤʠ ʪʘ ʣʽʜʝʨʘʤʠ ʜʫʤʦʢ, ʱʦʙ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʧʣʘʪʬʦʨʤʠ ʪʘ ʧʨʦʩʫʚʘʪʠ ʩʪʚʦʨʝʥʠʡ ʢʦʨʠʩʪʫʚʘʯʘʤʠ 

ʢʦʥʪʝʥʪ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʾʭʥʽ ʦʭʦʧʣʝʥʥʷ ʪʘ ʘʚʪʦʨʠʪʝʪ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʫʨʠʩʪʠʯʥʽ 

ʪʝʥʜʝʥʮʽʾ, ʫʧʦʜʦʙʘʥʥʷ ʪʘ ʧʦʚʝʜʽʥʢʫ, ʱʦ ʜʦʟʚʦʣʷʪʠʤʝ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʧʣʘʪʬʦʨʤʫ ʪʘ 

ʮʽʣʴʦʚʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽʾ. ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦ ʪʫʨʠʩʪʠʯʥʽ ʤʘʨʰʨʫʪʠ ʜʦʟʚʦʣʷʻ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʝʨʚʽʩ, ʧʨʠʩʪʦʩʦʚʫʚʘʪʠ ʡʦʛʦ ʧʽʜ ʚʠʤʦʛʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʧʨʦʧʦʥʫʚʘʪʠ 

ʙʽʣʴʰ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʪʘ ʮʽʢʘʚʽ ʤʘʨʰʨʫʪʠ. ʂʨʽʤ ʪʦʛʦ, ʮʷ ʘʥʘʣʽʪʠʢʘ ʤʦʞʝ ʩʣʫʞʠʪʠ 

ʜʞʝʨʝʣʦʤ ʮʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʪʫʨʠʩʪʠʯʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʚʣʘʜʥʠʭ ʩʪʨʫʢʪʫʨ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʫʨʠʩʪʠʯʥʦʛʦ ʥʘʧʨʷʤʢʫ. 

ʅʘ ʦʩʥʦʚʽ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʦʙʣʘʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʤʝʪʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ï ʨʦʟʨʦʙʢʘ ʧʣʘʪʬʦʨʤʠ, ʢʦʪʨʘ ʛʝʥʝʨʫʚʘʪʠʤʝ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʪʫʨʠʩʪʠʯʥʽ ʤʘʨʰʨʫʪʠ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ use case ʜʽʘʛʨʘʤʫ (ʨʠʩʫʥʦʢ 1), ʜʝ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ 

ʬʫʥʢʮʽʦʥʘʣ ʢʦʪʨʠʡ ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʜʘʥʽ, ʽʟ ʢʦʪʨʠʤʠ ʟʤʦʞʝ ʧʨʘʮʶʚʘʪʠ 

ʘʥʘʣʽʪʠʢ. 



 

 

 
ʈʠʩ. 1 Use case ʜʽʘʛʨʘʤʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʪʫʨʠʩʪʠʯʥʦʛʦ ʤʘʨʰʨʫʪʫ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʈɹʂ-ʋʢʨʘʾʥʘ Travel [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ñʅʦʚʽ ʥʘʧʨʷʤʢʠ ʪʘ ʢʫʣʴʪʫʨʘ: 

ʛʦʣʦʚʥʽ ʪʫʨʠʩʪʠʯʥʽ ʪʨʝʥʜʠ ʤʘʡʙʫʪʥʴʦʛʦò.  ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.rbc.ua/rus/travel/avtentika-ta-garmoniya-prirodoyu-golovni-1698412891.html 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 20.04.2024) 

2. Google Maps Platform API documentation [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://developers.google.com/maps/documentation/places/web-service (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 21.04.2024) 

  

https://www.rbc.ua/rus/travel/avtentika-ta-garmoniya-prirodoyu-golovni-1698412891.html
https://developers.google.com/maps/documentation/places/web-service


 

 

ʋɼʂ 004.42 

ʈʆɿʈʆɹʂɸ ʄʆɹɯʃʔʅʆɻʆ ɿɸʉʊʆʉʋʅʂʋ ɼʃʗ ʂʆʅʊʈʆʃʖ ʅɸɼ 

ʇɽʈɽɻʃʗɼʆʄ ʌɯʃʔʄɯɺ ʊɸ ʉɽʈɯɸʃɯɺ 

ɺʘʩʠʣʴʯʫʢ ʄ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ɯʟ ʨʦʟʚʠʪʢʦʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʦʩʪʫʧʥʽʩʪʶ ɯʥʪʝʨʥʝʪʫ ʧʨʦʮʝʩ  ʧʝʨʝʛʣʷʜʫ 

ʬʽʣʴʤʽʚ ʪʘ ʩʝʨʽʘʣʽʚ ʟʘʟʥʘʻ ʟʥʘʯʥʠʭ ʟʤʽʥ. ɿʘʤʽʩʪʴ ʚʽʜʚʽʜʫʚʘʥʥʷ ʢʽʥʦʪʝʘʪʨʽʚ ʘʙʦ ʧʝʨʝʛʣʷʜʫ 

ʩʝʨʽʘʣʽʚ ʧʦ ʪʝʣʝʙʘʯʝʥʥʶ ʣʶʜʠ ʚʩʝ ʯʘʩʪʽʰʝ ʦʙʠʨʘʶʪʴ ʦʥʣʘʡʥ-ʧʝʨʝʛʣʷʜ [1]. ʎʷ ʪʝʥʜʝʥʮʽʷ 

ʤʘʻ ʜʝʢʽʣʴʢʘ ʧʨʠʯʠʥ: 

1. ɿʨʫʯʥʽʩʪʴ. ʇʝʨʝʛʣʷʜ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʨʠʤʽʥʛʦʚʠʭ ʩʝʨʚʽʩʽʚ ʜʦʟʚʦʣʷʻ ʣʶʜʷʤ 

ʜʠʚʠʪʠʩʷ ʬʽʣʴʤʠ ʪʘ ʩʝʨʽʘʣʠ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʽ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ, ʤʘʶʯʠ ʫ ʩʚʦʻʤʫ 

ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʚʩʴʦʛʦ ʣʠʰ ʩʤʘʨʪʬʦʥ, ʧʣʘʥʰʝʪ, ʥʦʫʪʙʫʢ ʘʙʦ ʪʝʣʝʚʽʟʦʨ. 

2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʢʦʥʪʝʥʪʫ. ʉʪʨʠʤʽʥʛʦʚʽ ʩʝʨʚʽʩʠ ʧʨʦʧʦʥʫʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʢʦʥʪʝʥʪʫ: ʚʽʜ ʧʦʧʫʣʷʨʥʠʭ ʙʣʦʢʙʘʩʪʝʨʽʚ ʜʦ ʥʽʰʝʚʠʭ ʬʽʣʴʤʽʚ ʯʠ ʩʝʨʽʘʣʽʚ. 

3. ɺʘʨʪʽʩʪʴ. ʊʘʢʽ ʧʣʘʪʬʦʨʤʠ ʷʢ, ʥʘʧʨʠʢʣʘʜ, Netflix ʯʠ Prime Video 

ʧʨʦʧʦʥʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʩʚʦʾʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʤʽʩʷʯʥʦʾ ʧʽʜʧʠʩʢʠ, ʮʽʥʘ ʷʢʦʾ ʻ 

ʤʝʥʰʦʶ, ʥʽʞ ʜʝʢʽʣʴʢʘ ʧʦʭʦʜʽʚ ʫ ʢʽʥʦʪʝʘʪʨ, ʧʨʠ ʮʴʦʤʫ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʧʝʨʝʛʣʷʜʘʪʠ 

ʚʝʩʴ ʜʦʩʪʫʧʥʠʡ ʢʦʥʪʝʥʪ ʙʝʟ ʦʙʤʝʞʝʥʴ ʫ ʯʘʩʽ ʪʘ ʡʦʛʦ ʢʽʣʴʢʦʩʪʽ. 

4. ʇʘʥʜʝʤʽʷ COVID-19. ʏʝʨʝʟ ʣʦʢʜʘʫʥʠ, ʦʙʤʝʞʝʥʥʷ ʥʘ ʧʦʜʦʨʦʞʽ ʪʘ 

ʟʘʥʝʧʦʢʦʻʥʥʷ ʱʦʜʦ ʚʣʘʩʥʦʾ ʙʝʟʧʝʢʠ ʙʘʛʘʪʦ ʣʶʜʝʡ ʟʤʫʰʝʥʽ ʙʫʣʠ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʢʽʥʦʪʝʘʪʨʽʚ ʪʘ ʧʦʯʘʪʠ ʜʠʚʠʪʠʩʴ ʢʦʥʪʝʥʪ ʯʝʨʝʟ ʩʪʨʠʤʽʥʛʦʚʽ ʩʝʨʚʽʩʠ, ʱʦ 

ʧʨʦʧʦʥʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʢʦʥʪʝʥʪʫ ʚ ʙʝʟʧʝʯʥʦʤʫ ʪʘ ʟʨʫʯʥʦʤʫ 

ʜʦʤʘʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

5. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʋʢʨʘʾʥʽ ʥʘ ʬʘʢʪʦʨ ʚʠʙʦʨʫ ʦʥʣʘʡʥ-ʧʝʨʝʛʣʷʜʫ ʬʽʣʴʤʽʚ 

ʚʠʨʽʰʘʣʴʥʠʡ ʚʧʣʠʚ ʤʘʻ ʧʦʚʥʦʤʘʩʰʪʘʙʥʘ ʚʽʡʥʘ: ʯʝʨʝʟ ʧʦʚʽʪʨʷʥʫ ʪʨʠʚʦʛʫ ʧʦʭʽʜ ʚ 

ʢʽʥʦʪʝʘʪʨ ʤʦʞʝ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʧʝʨʝʨʚʘʪʠʩʴ; ʢʽʥʦʪʝʘʪʨʠ ʟʘʟʥʘʣʠ ʨʫʡʥʫʚʘʥʴ ʪʦʱʦ.  

ʊʘʢ, ʟʛʽʜʥʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʦʛʦ ʫ ʉʐɸ ʫ ʯʝʨʚʥʽ 2020 ʨʦʢʫ, ʣʠʰʝ 14% 

ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟʘʷʚʠʣʠ, ʱʦ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʧʝʨʝʛʣʷʜʫ ʬʽʣʴʤʽʚ ʫ ʢʽʥʦʪʝʘʪʨʘʭ, ʫ 

ʩʚʦʶ ʯʝʨʛʫ 36% ð ʱʦ ʢʨʘʱʝ ʧʦʜʠʚʣʷʪʴʩʷ ʬʽʣʴʤ ʫʜʦʤʘ ʥʘ ʩʪʨʠʤʽʥʛʫ [2]. ɺʣʘʩʥʝ, ʚʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫʧʦʜʦʙʘʥʥʷ ʱʦʜʦ ʧʝʨʝʛʣʷʜʫ ʬʽʣʴʤʽʚ ʟʥʘʯʥʦ ʟʤʽʥʠʣʠʩʷ ʤʽʞ 2018 ʪʘ 2020 

ʨʦʢʘʤʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʽʥʫ ʚ ʧʦʚʝʜʽʥʮʽ ʩʧʦʞʠʚʘʯʽʚ. 

 
ʈʠʩ. 1 ʉʪʘʪʠʩʪʠʢʘ ʥʘʜʘʥʥʷ ʧʝʨʝʚʘʛʠ ʧʝʨʝʛʣʷʜʫ ʬʽʣʴʤʽʚ ʫ ʢʽʥʦʪʝʘʪʨʘʭ ʯʠ ʥʘ 

ʩʪʨʠʤʽʥʛʦʚʠʭ ʩʝʨʚʽʩʘʭ [2] 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʯʠʩʣʝʥʥʽ ʧʝʨʝʚʘʛʠ ʦʥʣʘʡʥ-ʧʝʨʝʛʣʷʜʫ ʬʽʣʴʤʽʚ ʪʘ ʩʝʨʽʘʣʽʚ, ʽʩʥʫʻ 

ʩʫʪʪʻʚʘ ʧʨʦʙʣʝʤʘ, ʧʦʚ'ʷʟʘʥʘ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʯʽʪʢʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʟʘ ʧʝʨʝʛʣʷʜʦʤ 

ʢʦʥʪʝʥʪʫ: ʯʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʽʟ ʬʽʢʩʘʮʽʻʶ ʧʝʨʝʛʣʷʜʫ, ʜʝʷʢʽ ʬʽʣʴʤʠ ʤʦʞʫʪʴ ʙʫʪʠ 



 

 

ʧʝʨʝʛʣʷʥʫʪʽ ʧʦʚʪʦʨʥʦ. ʂʦʣʠ ʞ ʤʦʚʘ ʡʜʝ ʧʨʦ ʩʝʨʽʘʣʠ, ʪʦ ʩʠʪʫʘʮʽʷ ʫʩʢʣʘʜʥʶʻʪʴʩʷ: ʢʨʽʤ 

ʥʘʟʚʠ ʩʘʤʦʛʦ ʩʝʨʽʘʣʫ, ʚʘʞʣʠʚʦ ʪʘʢʦʞ ʧʘʤ'ʷʪʘʪʠ, ʥʘ ʷʢʦʤʫ ʝʧʽʟʦʜʽ ʟʫʧʠʥʠʚʩʷ ʧʝʨʝʛʣʷʜ, 

ʦʩʢʽʣʴʢʠ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʣʫʪʘʥʠʥʠ ʚ ʩʶʞʝʪʽ ʪʘ ʟʘʛʘʣʦʤ ʚʪʨʘʪʠ ʽʥʪʝʨʝʩʫ ʜʦ 

ʩʝʨʽʘʣʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʟʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʦʥʣʘʡʥ-ʧʝʨʝʛʣʷʜʫ ʩʪʚʦʨʶʻ ʧʦʪʨʝʙʫ ʚ 

ʟʘʩʪʦʩʫʥʢʘʭ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʣʶʜʷʤ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʩʚʽʡ ʜʦʩʚʽʜ 

ʧʝʨʝʛʣʷʜʫ. ʅʘʡʟʨʫʯʥʽʰʠʤ ʚʘʨʽʘʥʪʦʤ ʻ ʩʘʤʝ ʤʦʙʽʣʴʥʽ ʟʘʩʪʦʩʫʥʢʠ, ʦʩʢʽʣʴʢʠ ʢʦʞʝʥ ʽʟ ʥʘʩ 

ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʤʘʻ ʪʝʣʝʬʦʥ ʧʽʜ ʨʫʢʦʶ, ʽ ʮʝ ʜʦʟʚʦʣʠʪʴ ʦʧʝʨʘʪʠʚʥʦ ʚʥʦʩʠʪʠ ʥʦʚʽ ʜʘʥʽ 

ʧʨʦ ʧʝʨʝʛʣʷʜ ʬʽʣʴʤʽʚ ʪʘ ʩʝʨʽʘʣʽʚ. 

ɿʦʢʨʝʤʘ, ʟʘʩʪʦʩʫʥʦʢ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʚ ʩʦʙʽ ʨʝʢʦʤʝʥʜʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʙʫʜʝ 

ʧʨʘʮʶʚʘʪʠ ʜʣʷ ʢʦʥʪʝʥʪʫ ʚʽʜ ʨʽʟʥʠʭ ʩʪʨʠʤʽʥʛʦʚʠʭ ʩʝʨʚʽʩʽʚ ʪʘ ʧʽʜʙʠʨʘʪʠʤʝ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʦʜʥʦʯʘʩʥʦ ʚ ʫʩʽʭ ʥʘʷʚʥʠʭ ʩʝʨʚʽʩʘʭ ʘʙʦ ʚ ʢʦʥʢʨʝʪʥʠʭ - ʦʙʨʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ. ʈʘʟʦʤ ʽʟ 

ʪʠʤ ʚʦʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʜʥʦʯʘʩʥʦ ʰʚʠʜʢʦʶ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ 

ʨʝʩʫʨʩʽʚ ʜʣʷ ʥʘʜʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ. 

ʇʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʙʫʣʦ ʚʘʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʪʘ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʪʘʢʠʭ ʘʩʧʝʢʪʽʚ: 

1. ʆʙôʻʜʥʘʥʠʡ ʢʘʪʘʣʦʛ ʢʦʥʪʝʥʪʫ: ʟʘʩʪʦʩʫʥʦʢ ʤʘʻ ʤʽʩʪʠʪʠ ʘʙʦ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ 

ʢʘʪʘʣʦʛʽʚ ʬʽʣʴʤʽʚ ʪʘ ʩʝʨʽʘʣʽʚ ʽʟ ʨʽʟʥʠʭ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ, ʱʦ ʜʦʟʚʦʣʷʪʠʤʝ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʣʝʛʢʦ ʟʥʘʭʦʜʠʪʠ ʢʦʥʪʝʥʪ, ʷʢʠʡ ʾʭ ʮʽʢʘʚʠʪʴ, ʪʘ ʩʪʨʠʤʽʥʛʦʚʠʡ ʩʝʨʚʽʩ, ʥʘ ʷʢʦʤʫ ʢʦʨʠʩʪʫʚʘʯ 

ʤʦʞʝ ʡʦʛʦ ʧʝʨʝʛʣʷʥʫʪʠ. 

2. ɺʽʜʩʪʝʞʝʥʥʷ ʧʨʦʛʨʝʩʫ: ʟʘʩʪʦʩʫʥʦʢ ʤʘʻ ʚʽʜʩʪʝʞʫʚʘʪʠ, ʥʘ ʷʢʦʤʫ ʤʽʩʮʽ 

ʢʦʨʠʩʪʫʚʘʯ ʟʫʧʠʥʠʚʩʷ ʧʨʠ ʧʝʨʝʛʣʷʜʽ ʬʽʣʴʤʫ ʘʙʦ ʩʝʨʽʘʣʫ, ʱʦʙ ʤʦʛʪʠ ʣʝʛʢʦ ʧʨʦʜʦʚʞʠʪʠ 

ʧʝʨʝʛʣʷʜ ʟ ʪʦʛʦ ʞ ʤʽʩʮʷ. 

3. ʇʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ: ʟʘʩʪʦʩʫʥʦʢ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʽʩʪʦʨʽʶ 

ʧʝʨʝʛʣʷʜʽʚ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʨʦʧʦʥʫʚʘʪʠ ʢʦʥʪʝʥʪ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ ʩʤʘʢʘʤ.  

4. ʉʧʦʚʽʱʝʥʥʷ: ʟʘʩʪʦʩʫʥʦʢ ʤʦʞʝ ʥʘʜʩʠʣʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ 

ʚʠʭʽʜ ʥʦʚʠʭ ʝʧʽʟʦʜʽʚ ʩʝʨʽʘʣʽʚ ʘʙʦ ʧʨʝʤ'ʻʨʠ ʬʽʣʴʤʽʚ, ʷʢʽ ʾʤ ʮʽʢʘʚʽ. 

5. ʂʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʨʦʩʪʠʤ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ 

ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʤ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʬʫʥʢʮʽʡ 

ʟʘʩʪʦʩʫʥʢʫ.  

ʇʨʠ ʨʦʟʨʦʙʮʽ ʟʘʩʪʦʩʫʥʢʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʬʨʝʡʤʚʦʨʢ Flutter, ʷʢʠʡ ʨʦʟʨʦʙʣʝʥʠʡ  

ʢʦʤʧʘʥʽʻʶ Google ʪʘ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʠʪʠ ʪʘ ʩʧʨʦʩʪʠʪʠ ʨʦʟʨʦʙʢʫ ʤʦʙʽʣʴʥʠʭ 

ʟʘʩʪʦʩʫʥʢʽʚ ʷʢ ʜʣʷ Android, ʪʘʢ ʽ ʜʣʷ IOS. ʊʘʢʦʞ ʚ ʤʘʡʙʫʪʥʴʦʤʫ  ʮʝ, ʦʜʥʦʟʥʘʯʥʦ, 

ʜʦʧʦʤʦʞʝ ʘʜʘʧʪʫʚʘʪʠ ʟʘʩʪʦʩʫʥʦʢ ʽ ʜʣʷ ʽʥʰʠʭ ʧʣʘʪʬʦʨʤ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴʩʷ Flutter. 

ʈʦʟʨʦʙʣʝʥʠʡ ʤʦʙʽʣʴʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʪʘ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʩʚʽʡ ʜʦʩʚʽʜ ʧʝʨʝʛʣʷʜʫ ʬʽʣʴʤʽʚ ʪʘ ʩʝʨʽʘʣʽʚ. ɿʘʩʪʦʩʫʥʦʢ ʨʦʟʨʦʙʣʝʥʠʡ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙ ʪʘ ʚʧʦʜʦʙʘʥʴ ʩʫʯʘʩʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦʙ ʟʨʦʙʠʪʠ ʧʝʨʝʛʣʷʜ ʥʠʤʠ 

ʬʽʣʴʤʽʚ ʪʘ ʩʝʨʽʘʣʽʚ ʤʘʢʩʠʤʘʣʴʥʦ ʟʨʫʯʥʠʤ ʪʘ ʟʘʭʦʧʣʠʚʠʤ. ɺʽʥ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ 

ʢʦʨʠʩʥʠʤ ʜʣʷ ʣʶʜʝʡ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʩʪʨʠʤʽʥʛʦʚʠʤʠ ʩʝʨʚʽʩʘʤʠ, ʘʣʝ ʭʦʯʫʪʴ 

ʚʽʜʩʪʝʞʫʚʘʪʠ ʩʚʽʡ ʧʨʦʛʨʝʩ ʧʝʨʝʛʣʷʜʫ, ʦʪʨʠʤʫʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʙʫʪʠ 

ʚ ʢʫʨʩʽ ʥʦʚʠʭ ʝʧʽʟʦʜʽʚ ʪʘ ʧʨʝʤ'ʻʨ ʚ ʦʜʥʦʤʫ ʟʘʩʪʦʩʫʥʢʫ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Deloitte Deutschland [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]:   çFuture scenarios for the TV and 

video industry by 2030è. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www2.deloitte.com/de/de/pages/technology-media-and-

telecommunications/articles/future-of-tv-video.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 08.04.2024) 

2. Statista.com [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çTheaters vs. streaming: first time movie 

viewing preferences in the U.S. 2020è. ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  

https://www.statista.com/statistics/947757/theaters-streaming-watching-movies/ (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ 10.04.2024). 

  

https://www2.deloitte.com/de/de/pages/technology-media-and-telecommunications/articles/future-of-tv-video.html
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ʉʀʄʋʃʗʎɯʗ ʇʆʉɸɼʂʀ ʈʆʉʃʀʅ ʋ 2-ɼ ɯɻʈʆɺʀʍ ʇʈʆɭʂʊɸʍ 

ɿʝʤʦʚ ʉ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆ.ɻ., ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ɺʽʜʝʦʽʛʨʠ ʚʽʜʽʛʨʘʣʠ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʨʦʟʚʘʞʘʣʴʥʦʾ ʽʥʜʫʩʪʨʽʾ ʪʘ ʢʫʣʴʪʫʨʠ ʚ 

ʮʽʣʦʤʫ. ʇʝʨʰʦʶ ʩʘʤʝ ʢʦʤʧôʶʪʝʨʥʦʶ ʛʨʦʙ ʚʚʘʞʘʻʪʴʩʷ Spacewar! ʷʢʫ ʚ 1962 ʨʦʮʽ 

ʩʪʚʦʨʠʣʠ ʩʪʫʜʝʥʪʠ ʄʘʩʩʘʯʫʩʝʪʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ. ʎʝ ʙʫʣʘ ʢʦʩʤʽʯʥʘ 

ʜʫʝʣʴ (ʟʘʨʘʟ ʮʝ ʥʘʟʠʚʘʶʪʴ ʰʫʪʝʨ) ʤʽʞ ʜʚʦʤʘ ʛʨʘʚʮʷʤʠ.  

ɿ ʪʦʛʦ ʯʘʩʫ ʜʝʷʢʽ ʦʩʥʦʚʥʽ ʽʜʝʾ ʽʛʦʨ ʩʪʘʶʪʴ ʜʨʫʛʦʨʷʜʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʙʽʣʴʰʠʭ 

ʧʨʦʝʢʪʽʚ, ʽ ʦʜʥʘ ʟ ʪʘʢʠʭ ʯʘʩʪʠʥ ï ʘʛʨʘʨʥʘ, ʘ ʩʘʤʝ ʤʦʞʣʠʚʽʩʪʴ ʧʦʩʘʜʢʠ ʨʦʩʣʠʥ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʚʣʘʩʥʠʭ ʮʽʣʷʭ. 

ɸʛʨʘʨʥʘ ʩʢʣʘʜʦʚʘ ʫ ʽʛʨʘʭ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʞʘʥʨʫ ʪʘ 

ʩʧʨʷʤʫʚʘʥʥʷ ʛʨʠ. ɿʘʛʘʣʦʤ ʮʝ ʩʧʨʷʤʫʚʘʥʥʷ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 2 ʯʘʩʪʠʥʠ, ʘ ʩʘʤʝ 

ɸʨʢʘʜʥʫ ʪʘ ʉʠʤʫʣʷʪʦʨʥʫ: 

ɸʩʧʝʢʪ / ʉʪʠʣʴ ɸʨʢʘʜʥʠʡ ʩʪʠʣʴ ʉʠʤʫʣʷʪʦʨʥʠʡ ʩʪʠʣʴ 

ʇʦʩʘʜʢʘ ʨʦʩʣʠʥ ʇʦʩʘʜʢʘ ʰʣʷʭʦʤ 

ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʦʢ ʪʘ 

ʧʨʦʩʪʦʾ ʚʟʘʻʤʦʜʽʾ. 

ʇʦʩʘʜʢʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ/ʘʙʦ ʪʝʭʥʽʢʠ. 

ɼʦʛʣʷʜ ʟʘ 

ʨʦʩʣʠʥʘʤʠ 

ʇʨʦʩʪʠʡ ʜʦʛʣʷʜ ʟʘ 

ʨʦʩʣʠʥʘʤʠ (ʧʦʣʠʚ, 

ʫʜʦʙʨʝʥʥʷ). 

ɼʦʛʣʷʜ ʟ ʩʠʤʫʣʷʮʽʻʶ ʨʝʘʣʴʥʦʩʪʽ ï 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʭʦʜʷʱʠʭ ʟʘʩʦʙʽʚ, 

ʦʙʨʦʙʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ. 

ɿʙʽʨ ʚʨʦʞʘʶ ʇʨʦʩʪʠʡ ʟʙʽʨ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʟʘʻʤʦʜʽʾ ʟ 

ʛʨʷʜʢʦʶ. 

ʉʠʤʫʣʷʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʽʣʴʛʦʩʧ ʪʝʭʥʽʢʠ 

ʪʘ/ʘʙʦ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʟʙʦʨʫ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʨʦʞʘʶ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʫ ʙʘʢʘʣʘʚʨʩʴʢʽʡ ʨʦʙʦʪʽ ʩʪʫʜʝʥʪʘ ʙʫʣʦ ʦʙʨʘʥʦ ʘʨʢʘʜʥʠʡ ʩʪʠʣʴ 

ʘʛʨʘʨʥʦʾ ʩʢʣʘʜʦʚʦʾ. ɿʘʛʘʣʴʥʠʡ ʩʮʝʥʘʨʽʡ ʨʝʘʣʽʟʘʮʽʾ ʥʘʚʝʜʝʥʦ ʥʘ ʜʽʘʛʨʘʤʽ ʜʽʷʣʴʥʦʩʪʽ 

(ʨʠʩ.1).  

ɼʣʷ ʦʙʤʝʞʝʥʥʷ ʜʽʡ ʛʨʘʚʮʷ ʽ ʟʘʜʣʷ ʦʙʤʝʞʝʥʥʷ ʧʣʦʱʽ, ʧʨʠʜʘʪʥʦʾ ʜʣʷ ʧʦʩʘʜʢʠ, ʙʫʣʦ 

ʩʪʚʦʨʝʥʦ ʥʝʚʠʜʠʤʫ ʢʘʨʪʫ ʤʦʞʣʠʚʠʭ ʚʟʘʻʤʦʜʽʡ, ʱʦ ʚʩʪʘʥʦʚʣʶʻ, ʜʝ ʛʨʘʚʝʮʴ ʤʦʞʝ 

ʚʠʢʦʧʘʪʠ ʛʨʷʜʢʫ. Tilemap (ʢʘʨʪʘ ʪʘʡʣʽʚ) ʜʣʷ ʮʴʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ ʥʘʚʝʜʝʥʘ ʥʘ ʈʠʩ. 2. ɿ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʡ UnityEngine.Tilemaps ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ, ʥʘ ʷʢʦʤʫ ʪʘʡʣʽ 

ʟʥʘʭʦʜʠʪʴʩʷ ʛʨʘʚʝʮʴ. ʗʢʱʦ ʛʨʘʚʝʮʴ ʥʘ ʪʘʡʣʽ, ʱʦ ʻ Interactable ï ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʘʡʣʫ 

ʟʘʩʪʦʩʦʚʘʥʦ TileBase tile = tiles.GetTile(position) ʽ if(tile.name == "tiles_ Interactable "). 

ʊʝʧʝʨ ʷʢʱʦ ʩʘʧʢʘ ʫ ʦʙʨʘʥʦʤʫ ʩʣʦʪʽ, ʛʨʘʚʝʮʴ ʤʦʞʝ ʚʠʢʦʨʠʩʪʘʪʠ ʢʥʦʧʢʫ ʚʟʘʻʤʦʜʽʾ (çɽè) 

ʜʣʷ ʪʦʛʦ ʱʦʙ ʩʪʚʦʨʠʪʠ ʛʨʷʜʢʫ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʤʽʩʮʽ.  ʂʦʣʠ ʛʨʷʜʢʘ ʟʨʦʙʣʝʥʘ, ʛʨʘʚʝʮʴ 

ʤʦʞʝ ʧʦʩʘʜʠʪʠ ʨʦʩʣʠʥʫ, ʷʢʱʦ ʛʨʷʜʢʘ ʻ ʚʽʣʴʥʦʶ (isFree = true). ʈʦʩʣʠʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʩʦʙʦʶ Prefab ʦʙôʻʢʪʠ. Prefab ï ʮʝ ʦʩʦʙʣʠʚʠʡ ʪʠʧ ʘʩʩʝʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʚʝʩʴ 

GameObject ʟ ʫʩʽʤʘ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʘ ʟʥʘʯʝʥʥʷʤʠ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʣʝʛʰʠʪʠ 

ʧʨʦʮʝʩ ʧʦʩʘʜʢʠ, ʙʦ ʚʩʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʞʝ ʙʫʜʫʪʴ ʚʥʝʩʝʥʽ ʨʦʩʣʠʥʽ, ʟʘʣʠʰʠʪʴʩʷ ʪʽʣʴʢʠ 

ʨʦʟʪʘʰʫʚʘʪʠ ʦʙôʻʢʪ ʧʨʝʬʘʙʫ ʪʘʤ, ʜʝ ʪʨʝʙʘ. ʇʽʩʣʷ ʮʴʦʛʦ ʟʘʧʫʩʢʘʻʪʴʩʷ ʤʝʭʘʥʽʟʤ ʪʘʡʤʝʨʽʚ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʩʠʤʫʣʷʮʽʶ ʨʦʩʪʫ ʨʦʩʣʠʥʠ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʶ ʛʨʘʚʝʮʴ ʤʦʞʝ 

ʪʘʢʦʞ ʚʥʝʩʪʠ ʜʦʙʨʠʚʦ, ʱʦ ʟʙʽʣʴʰʠʪʴ ʚʨʦʞʘʡ ʟ ʛʨʷʜʢʠ ʚʜʚʽʯʽ. ʂʦʞʥʘ ʨʦʩʣʠʥʘ ʤʘʻ ʩʚʦʶ 

ʩʪʘʜʽʶ ʨʦʩʪʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚʽʟʫʘʣʴʥʦ. ɽʪʘʧʠ ʟʨʦʩʪʘʥʥʷ ʟʦʙʨʘʞʝʥʦ ʥʘ ʈʠʩ. 4. ʂʦʣʠ 

ʨʦʩʣʠʥʘ ʜʦʩʷʛʘʻ ʩʚʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʨʦʩʪʫ ï ʚʦʥʘ ʛʦʪʦʚʘ ʜʦ ʟʙʦʨʫ, ʽ ʛʨʘʚʝʮʴ ʤʦʞʝ 

ʟʽʙʨʘʪʠ ʾʾ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʫʩʫ ʫʜʦʙʨʝʥʥʷ ʙʫʜʝ ʟʽʙʨʘʥʦ ʘʙʦ ʦʜʥʫ ʨʦʩʣʠʥʫ (ʛʨʷʜʢʘ ʥʝ 

ʙʫʣʘ ʫʜʦʙʨʝʥʘ) ʘʙʦ ʜʚʽ ʨʦʩʣʠʥʠ (ʛʨʷʜʢʘ ʙʫʣʘ ʫʜʦʙʨʝʥʘ). 

ɻʨʘʚʝʮʴ ʤʦʞʝ ʨʦʟʚʠʚʘʪʠ ʩʚʦʶ ʬʝʨʤʫ, ʢʫʧʫʶʯʠ ʙʽʣʴʰʝ ʥʘʩʽʥʥʷ ʪʘ ʩʘʜʞʘʶʯʠ 

ʙʽʣʴʰʝ ʨʦʩʣʠʥ. 



 

 

ʈʠʩ. 2 Tilemap ʤʦʞʣʠʚʠʭ ʚʟʘʻʤʦʜʽʡ 

 

  

 

 

 

 

 

ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʜʚʘ ʧʽʜʭʦʜʠ ʜʣʷ ʩʠʤʫʣʷʮʽʾ ʘʛʨʘʨʥʦʾ ʩʧʨʘʚʠ (ʘʨʢʘʜʥʠʡ ʪʘ 

ʩʠʤʫʣʷʪʦʨʥʠʡ) ï ʪʦ ʜʣʷ ʙʘʢʘʣʘʚʨʩʴʢʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʦʙʨʘʥʦ ʘʛʨʘʨʥʠʡ ʯʝʨʝʟ ʧʨʦʩʪʠʡ 

ʚʽʟʫʘʣʴʥʠʡ ʩʪʠʣʴ ʛʨʠ ʪʘ ʡʦʛʦ ʧʨʦʩʪʦʪʫ ʫ 

ʢʦʥʪʝʢʩʪʽ ʦʟʥʘʡʦʤʣʝʥʥʷ ʛʨʘʚʮʷ ʟ 

ʦʩʥʦʚʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʯʝʨʝʟ ʛʨʫ. ʉʠʤʫʣʷʪʦʨʥʠʡ ʧʽʜʭʽʜ ʻ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʤ, ʘʣʝ ʡ 

ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʛʨʘʚʮʝʤ, ʽ ʚʠʤʘʛʘʻ ʭʦʯʘ ʙ ʙʘʟʦʚʦʛʦ ʨʦʟʫʤʽʥʥʷ 

ʛʨʘʚʮʝʤ ʘʛʨʘʨʥʦʾ ʩʧʨʘʚʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɯʉʊʆʈɯʗ ɻɽʁʄɼɽɺʋ ʍʍ ʉʊʆʃɯʊʊʗ: ɺɯɼ SPACEWAR! ɼʆ SONIC THE 

HEDGEHOG. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʫ:https://skvot.io/uk/blog/istoriya-

geymdevu-hh-stolittya-vid-spacewar-do-sonic-the-hedgehog (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 20.04.2024). 

2. ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʽʛʨʠ ʜʣʷ ʇʣʝʡʩʪʝʡʰʝʥ 5: ʱʦ ʩʣʽʜ ʟʘʚʘʥʪʘʞʠʪʠ ʜʠʪʠʥʽ. 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://news.agro-center.com.ua/eco-
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ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ɿ ɸɼʄɯʅɯʉʊʈʋɺɸʅʅʗ ʈʆɹʆʊʆʖ 

ʉʇʆʈʊʀɺʅʆɻʆ ʂʆʄʇʃɽʂʉʋ 

ʏʝʨʢʘʰʠʥ ʄ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʘʨʘʥʦʚʘ ʊ.ɸ. 

ʋ ʥʘʰʦʤʫ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʚʩʝ ʧʦʧʫʣʷʨʥʽʰʠʤ ʩʪʘʻ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʪʘ 

ʩʧʦʨʪ, ʪʦʤʫ ʩʧʦʨʪʠʚʥʽ ʢʦʤʧʣʝʢʩʠ ʧʦʯʘʣʠ ʚʽʜʽʛʨʘʚʘʪʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʟʜʦʨʦʚ'ʷ ʪʘ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. ʆʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʧʦʧʫʣʷʨʥʠʤ ʨʫʭʦʤ ʥʘ ʬʦʥʽ 

ʟʜʦʨʦʚôʷ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʙʘʛʘʪʦ ʩʧʦʨʪʠʚʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʷʢʽ ʧʨʦʜʦʚʞʫʶʪʴ ʧʨʘʮʶʚʘʪʠ ʟʘ 

çʩʪʘʨʠʤʠè ʤʝʪʦʜʠʢʘʤʠ ʧʨʠʡʦʤʫ, ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʚʘʣʽʜʘʮʽʾ ʢʣʽʻʥʪʽʚ, ʪʦʙʪʦ ʚ ʧʘʧʝʨʦʚʦʤʫ 

ʬʦʨʤʘʪʽ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʨʪʦʢ. ʊʦʤʫ ʟ ʤʝʪʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʥʘʜʘʥʥʷ 

ʷʢʽʩʥʠʭ ʧʦʩʣʫʛ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʩʧʦʨʪʠʚʥʽ ʟʘʢʣʘʜʠ ʧʦʚʠʥʥʽ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʟ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʨʦʙʦʪʦʶ ʩʧʦʨʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʦʞʝ 

ʩʪʘʪʠ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʫʧʨʘʚʣʽʥʥʷʤ ʟʘʢʣʘʜʦʤ ʱʦ ʨʘʟʦʤ ʟ ʮʠʤ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʡʦʛʦ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʧʨʠʙʫʪʦʢ. 

ɻʦʣʦʚʥʘ ʤʝʪʘ ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʛʦʣʦʚʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʩʧʦʨʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ: ʨʝʻʩʪʨʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʩʪʚʦʨʝʥʥʷ ʘʙʦʥʝʤʝʥʪʽʚ, ʧʨʦʜʘʞ ʪʦʚʘʨʽʚ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʦʤ ʟ ʪʦʚʘʨʘʤʠ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʧʦʢʨʘʱʝʥʥʷ ʪʘ ʧʦʣʝʛʰʝʥʥʷ ʨʦʙʦʪʠ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʩʪʚʦʨʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʫʯʘʩʥʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C# ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʟʘʧʠʪʽʚ -- 

SQL 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʜʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʤʦʚʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ C# ʟ ʟʘʚʘʥʪʘʞʝʥʦʶ ʙʽʙʣʽʦʪʝʢʦʶ WinForm, ʱʦ ʻ ʯʘʩʪʠʥʦʶ .NET . ɼʘʥʘ 

ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʙʫʣʘ ʦʙʨʘʥʘ ʪʦʤʫ ʱʦ ʚʦʥʘ ʤʘʻ ʣʝʛʢʠʡ ʪʘ ʟʨʦʟʫʤʽʣʠʡ ʩʠʥʪʘʢʩʠʩ ʪʘ 

ʥʝʶ ʤʦʞʥʘ ʥʘʧʠʩʘʪʠ ʜʦʜʘʪʢʠ ʙʫʜʴ-ʷʢʦʾ ʩʢʣʘʜʥʦʩʪʽ.  

ʗʢ  ʩʠʩʪʝʤʫ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʦʶ ʜʘʥʠʭ ʙʫʣʦ ʦʙʨʘʥʦ SQL Server. ɼʘʥʘ ʉʋɹɼ 

ʥʘʜʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʨʦʟʨʦʙʮʽ ʙʘʟ ʜʘʥʠʭ ʪʘ ʣʝʛʢʠʡ ʩʠʥʪʘʢʩʠʩ, ʱʦ ʧʦʣʝʛʰʫʻ 

ʤʘʡʙʫʪʥʽʡ ʩʫʧʨʦʚʽʜ ʩʠʩʪʝʤʠ ʪʘ ʫʥʠʢʥʝʥʥʷ, ʷʢʠʭʦʩʴ ʧʨʦʙʣʝʤ ʟ ʥʝʩʫʤʽʩʥʽʩʪʶ. SQL Server 

ʤʘʻ ʥʘʜʽʡʥʫ ʽʥʪʝʛʨʦʚʘʥʫ ʩʠʩʪʝʤʫ ʙʝʟʧʝʢʠ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʣʝʛʢʠʡ ʜʦʩʪʫʧ ʜʦ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʦ ʢʣʽʻʥʪʽʚ, ʟʣʦʚʤʠʩʥʠʢʘʤʠ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ, ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʦʙʨʘʪʠ ʪʨʠ ʦʩʥʦʚʥʠʭ ʪʠʧʠ 

ʢʦʨʠʩʪʫʚʘʯʘ: 

- ʂʣʽʻʥʪ, ʮʝ çʘʢʪʦʨè, ʷʢʠʡ ʥʝ ʤʘʻ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʩʠʩʪʝʤʦʶ, ʧʨʦʪʝ ʚʽʥ 
ʚʟʘʻʤʦʜʽʻ ʟ ʥʝʶ ʯʝʨʝʟ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʽ ʚʠʢʦʥʫʻ ʪʘʢʽ ʨʦʣʽ: ʥʘʜʘʥʥʷ ʚʣʘʩʥʠʭ ʜʘʥʠʭ, ʚʠʙʽʨ 

ʘʙʦʥʝʤʝʥʪʽʚ, ʚʠʙʽʨ ʪʦʚʘʨʽʚ ʽ ʦʧʣʘʪʘ ʪʦʚʘʨʽʚ ʯʠ ʘʙʦʥʝʤʝʥʪʫ. 

- ɸʜʤʽʥʽʩʪʨʘʪʦʨ, ʮʝ çʘʢʪʦʨè, ʷʢʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʘʮʶʻ ʟ ʩʠʩʪʝʤʦʶ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ. ɺʽʥ ʤʘʻ ʚʩʽ ʬʫʥʢʮʽʾ, ʷʢʽ ʤʘʻ ʧʨʦʛʨʘʤʘ ʪʘʢʽ ʷʢ: ʘʚʪʦʨʠʟʘʮʽʷ, ʨʝʻʩʪʨʘʮʽʷ 

ʢʣʽʻʥʪʽʚ, ʩʪʚʦʨʝʥʥʷ ʘʙʦʥʝʤʝʥʪʽʚ, ʟʘʚʝʜʝʥʥʷ ʪʦʚʘʨʽʚ ʥʘ ʩʢʣʘʜ, ʧʨʦʜʘʞ ʪʦʚʘʨʽʚ ʪʘ 

ʘʙʦʥʝʤʝʥʪʽʚ.  ʇʨʦʪʝ, ʜʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʤʘʻ ʜʦʩʪʫʧʫ ʜʦ ʨʝʻʩʪʨʘʮʽʾ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ. 

- Root ï çʘʢʪʦʨè, ʷʢʠʡ ʟʘʡʤʘʻʪʴʩʷ ʨʝʻʩʪʨʘʮʽʻʶ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʪʘ ʪʨʝʥʝʨʘʤʠ, 

ʟʤʽʥʦʶ ʪʠʧʽʚ ʘʙʦʥʝʤʝʥʪʽʚ, ʟʤʽʥʦʶ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʘʣʠ ʪʘ ʚʩʽ ʬʫʥʢʮʽʾ ʱʦ ʤʘʻ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨ.    

ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʙʫʣʦ ʩʪʨʫʢʪʫʨʦʚʘʥʦ ʚʩʽ ʜʘʥʽ, ʷʢʽ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʩʠʩʪʝʤʽ ʫ ʚʠʛʣʷʜʽ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ (ʨʠʩ.1). ɻʦʣʦʚʥʠʤʠ ʩʫʪʥʦʩʪʷʤʠ 

ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʩʣʫʛʫʶʪʴ: 

- Customer ï ʚ ʜʘʥʽʡ ʩʫʪʥʦʩʪʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚʩʽ ʦʩʦʙʠʩʪʽ ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʘ, ʷʢʽ 

ʚʥʦʩʷʪʴʩʷ ʧʽʜ ʯʘʩ ʨʝʻʩʪʨʘʮʽʾ ʢʣʽʻʥʪʘ. 

- Administrator ï ʜʘʥʘ ʩʫʪʥʽʩʪʴ ʟʙʝʨʽʛʘʻ ʦʩʦʙʠʩʪʽ ʜʘʥʽ ʧʨʦ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ  



 

 

- Ticket ï ʪʫʪ ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʘʥʽ ʧʨʦ ʘʙʦʥʝʤʝʥʪ ʪʘʢʽ ʷʢ: ʪʠʧ ʢʚʠʪʢʘ, ʜʦʩʪʫʧ ʢʚʠʪʢʘ, 

ʦʧʠʩ ʪʘ ʜʘʪʠ ʧʦʯʘʪʢʫ ʪʘ ʟʘʢʽʥʯʝʥʥʷ ʜʽʡʩʥʦʩʪʽ ʢʚʠʪʢʘ. ʊʘʢʦʞ ʜʦ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʜʘʥʠʭ 

ʧʨʠʚôʷʟʫʶʪʴʩʷ ʦʩʦʙʠʩʪʽ ʜʘʥʽ ʢʣʽʻʥʪʘ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʽ ʪʘʢʦʞ ʜʘʥʽ ʧʨʦ ʩʧʦʨʪʠʚʥʠʡ ʟʘʣ. 

- Product ï ʜʘʥʘ ʩʫʪʥʽʩʪʴ ʟʙʝʨʽʛʘʻ ʚ ʩʦʙʽ ʚʩʽ ʜʘʥʽ ʧʨʦ ʧʨʦʜʫʢʪʠ ʪʘʢʽ ʷʢ: ʢʦʜ 

ʧʨʦʜʫʢʪʫ, ʥʘʟʚʫ, ʦʧʠʩ, ʬʦʪʦ, ʮʽʥʫ ʪʘ ʢʽʣʴʢʽʩʪʴ. 

- Basket ï ʮʝ ʩʫʪʥʽʩʪʴ, ʷʢʘ ʟʙʝʨʽʛʘʻ ʩʧʠʩʦʢ ʟ ʪʦʚʘʨʘʤʠ, ʷʢʽ ʦʙʨʘʚ ʧʦʢʫʧʝʮʴ, ʧʦʢʠ 

ʦʩʪʘʥʥʽʡ ʾʭ ʥʝ ʢʫʧʠʪʴ. ɼʘʥʘ ʩʫʪʥʽʩʪʴ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: ʢʦʜ ʢʦʨʟʠʥʠ, ʩʧʠʩʦʢ ʪʦʚʘʨʽʚ, ʮʽʥʫ, 

ʜʘʪʫ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ ʪʘ ʦʧʠʩ. ʊʘʢʦʞ ʜʘʥʘ ʩʫʪʥʽʩʪʴ ʧʨʠʚôʷʟʫʻʪʴʩʷ ʜʦ ʜʘʥʠʭ ʟ 

ʪʘʙʣʠʮʽ Product ʪʘ Administrator.  

 
ʈʠʩ. 1 ʃʦʛʽʯʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ. 

ʆʪʞʝ, ʩʪʚʦʨʝʥʥʷ ʜʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʠ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʥʦʚʠʤ çʢʦʚʪʢʦʤ 

ʧʦʚʽʪʨʷè ʫ ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ ʩʧʦʨʪʠʚʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʱʦ ʟʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʧʨʠʯʠʥʦʶ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʜʘʥʦʤʫ 

ʨʠʥʢʫ. ɸ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʨʦʟʫʤʽʣʦʾ ʉʋɹɼ ʪʘ çʽʥʪʫʾʪʠʚʥʦè ʟʨʦʟʫʤʽʣʦʾ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʤʦʞʝ ʧʦʣʝʛʰʠʪʠ ʧʦʜʘʣʴʰʠʡ ʩʫʧʨʦʚʽʜ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʤʦʞʝ 

ʩʣʫʛʫʚʘʪʠ ʚ ʧʦʜʘʣʴʰʦʤʫ ʜʣʷ ʤʦʜʠʬʽʢʘʮʽʾ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʬʫʥʢʮʽʡ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ɺʀʂʆʅɸʅʅʗ ʌɯɿʀʏʅʀʍ ɺʇʈɸɺ 

ʇʨʦʢʦʧʝʥʢʦ ɼ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʨʭʦʤʝʥʢʦ ɯ.ɯ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʟʨʦʩʪʘʻ ʫʚʘʛʘ ʜʦ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʚʢʣʶʯʘʶʯʠ 

ʨʝʛʫʣʷʨʥʽ ʬʽʟʠʯʥʽ ʚʧʨʘʚʠ. ʉʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ ʪʘ ʟʜʦʨʦʚ'ʷ 

ʥʘʙʫʚʘʶʪʴ ʧʦʧʫʣʷʨʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʽʜʩʪʝʞʫʚʘʪʠ 

ʩʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʘʥʘʣʽʟʫʚʘʪʠ ʧʨʦʛʨʝʩ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʤʦʪʠʚʘʮʽʶ. ʈʦʟʨʦʙʢʘ 

ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ ʻ 

ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ, ʱʦ ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʚʨʘʭʫʚʘʥʥʷ ʦʩʪʘʥʥʽʭ 

ʪʝʥʜʝʥʮʽʡ ʫ ʛʘʣʫʟʽ IT ʪʘ ʬʽʪʥʝʩʫ. 

ʄʝʪʦʶ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʬʽʟʠʯʥʠʭ 

ʚʧʨʘʚ, ʷʢʝ ʙʫʜʝ ʟʨʫʯʥʠʤ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʝʬʝʢʪʠʚʥʠʤ ʫ ʜʦʩʷʛʥʝʥʥʽ ʮʽʣʝʡ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩʠ ʤʦʥʽʪʦʨʠʥʛʫ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ ʪʘ ʟʜʦʨʦʚ'ʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʬʽʟʠʯʥʠʭ 

ʚʧʨʘʚ. 

ɹʫʣʦ ʩʪʚʦʨʝʥʦ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ʨʠʩ. 1). 

 
ʈʠʩ.1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʦʥʘʥʥʷ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ ʙʫʣʦ ʦʙʨʘʥʦ 

Microsoft SQL Server ʷʢ ʦʩʥʦʚʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʦʶ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ SQL Server 

Management Studio ʜʣʷ ʾʾ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ. ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʙʘʟʠ ʜʘʥʠʭ 

ʷʢʘ ʤʽʩʪʠʪʴ 5 ʧʦʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʪʘʙʣʠʮʴ. ʊʘʙʣʠʮʷ çUsersè ʟʙʝʨʽʛʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ, ʚʢʣʶʯʘʶʯʠ ʾʭʥʽ ʦʩʦʙʠʩʪʽ ʜʘʥʽ, ʪʘʢʽ ʷʢ ʽʤ'ʷ, ʚʽʢ, ʚʘʛʘ ʪʘ ʟʨʽʩʪ. 

ʊʘʙʣʠʮʷ çTrainingProgramsè ʚʠʟʥʘʯʘʻ ʪʨʝʥʫʚʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʜʦʩʪʫʧʥʽ ʚ ʩʠʩʪʝʤʽ. ʂʦʞʥʘ 

ʧʨʦʛʨʘʤʘ ʤʘʻ ʥʘʟʚʫ, ʦʧʠʩ, ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʧʨʠʚ'ʷʟʢʫ ʜʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʾʾ 

ʚʠʙʨʘʣʠ. ʊʘʙʣʠʮʷ çExercisesè ʚʢʣʶʯʘʻ ʚʧʨʘʚʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʧʨʦʛʨʘʤ. ɼʣʷ ʢʦʞʥʦʾ ʚʧʨʘʚʠ ʬʽʢʩʫʶʪʴʩʷ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ, ʷʢ ʥʘʟʚʘ, ʢʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʝʥʴ, 



 

 

ʪʨʠʚʘʣʽʩʪʴ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʛʠ. ʊʘʙʣʠʮʷ çExerciseProgressè ʟʙʝʨʽʛʘʻ ʜʘʥʽ ʧʨʦ ʧʨʦʛʨʝʩ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʚʠʢʦʥʘʥʥʽ ʚʧʨʘʚ, ʚʢʣʶʯʘʶʯʠ ʜʘʪʫ ʪʨʝʥʫʚʘʥʥʷ, ʚʠʢʦʥʘʥʽ ʧʦʚʪʦʨʝʥʥʷ, 

ʚʘʛʫ ʪʘ ʟʘʪʨʘʯʝʥʽ ʢʘʣʦʨʽʾ. ʊʘʙʣʠʮʷ çWeightLossProgressè ʪʨʝʢʘʻ ʟʤʽʥʠ ʚʘʛʠ ʢʦʨʠʩʪʫʚʘʯʘ 

ʟ ʯʘʩʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʝʥʫʚʘʣʴʥʠʭ ʧʨʦʛʨʘʤ. 

 
ʈʠʩ.2 ɼʽʘʛʨʘʤʘ ʙʘʟʠ ʜʘʥʠʭ 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʪʴʩʷ ʤʦʚʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ C# ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʙʽʙʣʽʦʪʝʢʦʶ WinForms. C# ʟʘʙʝʟʧʝʯʫʻ ʦʙ'ʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʫ ʦʩʥʦʚʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʧʨʦʝʢʪʠ ʯʝʨʝʟ ʢʣʘʩʠ ʪʘ 

ʦʙ'ʻʢʪʠ, ʯʠʤ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻʪʴʩʷ ʨʦʟʫʤʽʥʥʷ ʢʦʜʫ ʪʘ ʡʦʛʦ ʧʦʜʘʣʴʰʘ ʧʽʜʪʨʠʤʢʘ. 

ʆʪʞʝ, ʨʦʟʨʦʙʢʘ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʠʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʝʬʝʢʪʠʚʥʦ ʚʝʩʪʠ ʩʚʽʡ 

ʞʫʨʥʘʣ ʪʨʝʥʫʚʘʥʴ ʪʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʨʦʛʨʝʩ ʧʦ ʩʚʦʾʤ ʬʽʟʠʯʥʽʤ ʚʧʨʘʚʘʤ, ʩʪʚʦʨʶʚʘʪʠ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʠ ʪʨʝʥʫʚʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

         1. "Using Microsoft SQL Server for Database Management: Benefits and 

Considerations." Microsoft.com. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.microsoft.com/en-us/sql-server/sql-server-2019. [ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 19.04.2024]. 

         2. "C# Programming Language Guide." Microsoft Docs. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://docs.microsoft.com/en-us/dotnet/csharp/. [ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 19.04.2024]. 
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ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ʇɽʈɽʄɯʑɽʅʅʗ ʊɺɸʈʀʅ 

 ʉʪʫʜʽʛʨʘʜ ɯ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɺʘʡʛʘʥʛ ɻʘʥʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

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 

ʨʠʩʫʥʢʫ 1. 

 
ʈʠʩ.1. ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

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). 
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ʇʈʆɻʈɸʄʅɸ ʉʀʉʊɽʄɸ ʇʈʆʎɽɼʋʈʅʆɰ ɻɽʅɽʈɸʎɯɰ ɯɻʈʆɺʀʍ ʉɺɯʊɯɺ 

ʈʦʛʦʞʠʥ ɭ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʨʦʜʢʽʥʘ ɯ. ʃ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʚ ʽʛʨʦʚʦʾ ʽʥʜʫʩʪʨʽʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʽʡʥʠʡ ʩʪʨʽʤʢʠʡ 

ʨʦʟʚʠʪʦʢ, ʢʦʥʪʝʥʪʫ ʩʪʘʻ ʙʽʣʴʰʝ ʪʘ ʟʨʦʩʪʘʻ ʧʦʧʠʪ ʥʘ ʥʦʚʽ, ʟʘʭʦʧʣʶʶʯʽ ʪʘ ʫʥʽʢʘʣʴʥʽ ʽʛʨʦʚʽ 

ʩʚʽʪʠ. ʈʦʟʨʦʙʥʠʢʠ ʧʦʩʪʽʡʥʦ ʰʫʢʘʶʪʴ ʩʧʦʩʦʙʠ ʩʪʚʦʨʝʥʥʷ ʮʽʢʘʚʠʭ ʪʘ ʫʥʽʢʘʣʴʥʠʭ 

ʛʝʡʤʧʣʝʡʥʠʭ ʜʦʩʚʽʜʽʚ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʛʨʘʚʮʽʚ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʨʦʛʨʘʤʥʽ 

ʩʠʩʪʝʤʠ ʜʣʷ ʧʨʦʮʝʜʫʨʥʦʾ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʠʭ ʩʚʽʪʽʚ ʥʘʙʫʚʘʶʪʴ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʽ 

ʘʢʪʫʘʣʴʥʦʩʪʽ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʧʨʦʮʝʜʫʨʥʦʾ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʠʭ ʩʚʽʪʽʚ 

ʚʽʜʢʨʠʚʘʻ ʧʝʨʝʜ ʨʦʟʨʦʙʥʠʢʘʤʠ ʙʝʟʣʽʯ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʧʝʨʝʚʘʛ: 

¶ ʈʦʟʰʠʨʝʥʥʷ ʛʝʡʤʧʣʝʡʥʦʛʦ ʜʦʩʚʽʜʫ: ɿʘʚʜʷʢʠ ʧʨʦʮʝʜʫʨʥʽʡ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʽ ʩʚʽʪʠ 
ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠʩʷ ʘʚʪʦʤʘʪʠʯʥʦ, ʙʝʟʧʝʨʝʨʚʥʦ ʽ ʫʥʽʢʘʣʴʥʦ ʢʦʞʝʥ ʨʘʟ, ʢʦʣʠ 

ʛʨʘʚʝʮʴ ʧʦʯʠʥʘʻ ʥʦʚʫ ʛʨʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʙʝʟʤʝʞʥʽ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʘ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽ ʽʛʨʦʚʽ ʚʩʝʩʚʽʪʠ. 

¶ ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ: ʇʨʦʮʝʜʫʨʥʘ ʛʝʥʝʨʘʮʽʷ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 
ʯʘʩ ʪʘ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ ʽʛʨʦʚʠʭ ʩʚʽʪʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʛʝʥʝʨʫʶʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʽʚ.  

¶ ʇʦʢʨʘʱʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ: ɿʘʚʜʷʢʠ ʧʨʦʮʝʜʫʨʥʦ ʩʪʚʦʨʝʥʽʡ ʫʥʽʢʘʣʴʥʦʩʪʽ 

ʽʛʨʦʚʠʭ ʩʚʽʪʽʚ, ʛʨʘʚʮʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʪʷʛʥʫʪʽ ʚ ʜʠʥʘʤʽʯʥʝ ʪʘ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʝ 

ʦʪʦʯʝʥʥʷ, ʜʝ ʢʦʞʥʘ ʥʦʚʘ ʽʛʨʦʚʘ ʩʝʩʽʷ ʩʪʘʻ ʫʥʽʢʘʣʴʥʠʤ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʾʭ 

ʥʘʚʠʯʦʢ ʪʘ ʩʪʨʘʪʝʛʽʡ. 

¶ ɿʙʽʣʴʰʝʥʥʷ ʚʘʨʽʘʪʠʚʥʦʩʪʽ: ʇʨʦʮʝʜʫʨʥʘ ʛʝʥʝʨʘʮʽʷ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ 

ʤʦʥʦʪʦʥʥʦʩʪʽ ʪʘ ʦʜʥʦʦʙʨʘʟʥʦʩʪʽ ʚ ʽʛʨʦʚʠʭ ʩʚʽʪʘʭ, ʦʩʢʽʣʴʢʠ ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʤʦʞʝ 

ʙʫʪʠ ʟʛʝʥʝʨʦʚʘʥʠʡ ʟ ʨʽʟʥʦʶ ʛʝʦʤʝʪʨʽʻʶ, ʪʝʢʩʪʫʨʦʶ, ʨʦʟʤʽʱʝʥʥʷʤ ʪʦʱʦ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʧʨʦʮʝʜʫʨʥʦʾ 

ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʠʭ ʩʚʽʪʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʽʛʨʦʚʦʛʦ 

ʢʦʥʪʝʥʪʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʣʽʯ ʫʥʽʢʘʣʴʥʠʭ ʽʛʨʦʚʠʭ ʜʦʩʚʽʜʽʚ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʱʦʙ 

ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʛʝʡʤʧʣʝʶ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʨʦʟʧʦʜʽʣʝʥʽ ʟʘ ʦʩʥʦʚʥʠʤʠ ʘʢʪʠʚʥʦʩʪʷʤʠ: 

1. ɻʝʥʝʨʘʮʽʷ ʩʚʽʪʫ 

¶ ɻʝʥʝʨʘʮʽʷ ʪʝʨʨʝʡʥʫ: ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʣʘʥʜʰʘʬʪʽʚ, ʟʘ ʦʙʨʘʥʠʤ ʛʨʘʚʮʝʤ 
ʘʙʦ ʚʠʧʘʜʢʦʚʠʤ ʩʽʜʦʤ. 

¶ ɻʝʥʝʨʘʮʽʷ ʦʙôʻʢʪʽʚ: ʩʪʚʦʨʝʥʥʷ ʽʛʨʦʚʠʭ ʦʙôʻʢʪʽʚ ʪʘʢʠʭ ʷʢ ʜʝʨʝʚʘ, ʢʘʤʽʥʥʷ, 
ʨʦʩʣʠʥʠ ʪʦʱʦ. 

¶ ɻʝʥʝʨʘʮʽʷ ʩʪʨʫʢʪʫʨ: ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘʢʽ ʷʢ ʥʝʚʝʣʠʯʢʽ 
ʧʦʩʝʣʝʥʥʷ ʪʘ ʬʝʨʤʠ. 

2. ʋʧʨʘʚʣʽʥʥʷ ʩʪʚʦʨʝʥʠʤʠ ʩʚʽʪʘʤʠ 

¶ ʉʪʚʦʨʝʥʥʷ ʩʚʽʪʽʚ: ʛʨʘʚʝʮʴ ʧʦʚʠʥʝʥ ʤʘʪʠ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʙʫʜʴ-ʷʢʫ ʢʽʣʴʢʽʩʪʴ 

ʩʚʽʪʽʚ ʪʘ ʤʘʪʠ ʦʩʥʦʚʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʪʘʢʽ ʷʢ: ʩʽʜ, ʪʠʧ ʩʚʽʪʫ. 

¶ ɺʠʜʘʣʝʥʥʷ ʩʚʽʪʫ: ʛʨʘʚʝʮʴ ʧʦʚʠʥʝʥ ʤʘʪʠ ʟʤʦʛʫ ʚʠʜʘʣʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʩʚʽʪʽʚ ʱʦ 

ʩʪʚʦʨʠʚ ʫ ʤʝʥʶ ʩʚʽʪʽʚ. 

¶ ɿʙʝʨʝʞʝʥʥʷ ʩʚʽʪʫ: ʛʨʘʚʝʮʴ ʧʦʚʠʥʝʥ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʽʛʘʪʠ ʩʪʘʥ ʩʚʽʪʫ ʫ 
ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʽʛʨʦʚʦʾ ʩʝʩʽʾ. 

¶ ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C# ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʛʨʦʚʦʛʦ ʨʫʰʽʷ Unity Engine. ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʢʝʨʫʚʘʥʥʷ 

ʜʘʥʠʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʦʢʘʣʴʥʝ ʩʭʦʚʠʱʝ ʥʘ ʢʦʤʧôʶʪʝʨʽ. 

ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʘ ʜʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʘʢʪʦʨʘʤʠ (ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʩʠʩʪʝʤʠ) ʪʘ ʩʘʤʦʶ ʩʠʩʪʝʤʦʶ. 



 

 

 
ʈʠʩ. 4 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘ 

ʢʦʤʧ'ʶʪʝʨʽ, ʥʘ ʨʠʩ. 2 ʥʘʚʝʜʝʥʦ ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʠ. 

 
ʈʠʩ. 2 ʈʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʨʬʝʡʩ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʉʪʚʦʨʝʥʥʷ ʙʝʩʢʽʥʝʯʥʠʭ ʽʛʨʦʚʠʭ ʩʚʽʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʮʝʜʫʨʥʦʾ 

ʛʝʥʝʨʘʮʽʾ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://habr.com/ru/companies/piter/articles/593237/ 

2. Smith, A., & Johnson, B. (2020). "Procedural Content Generation in Games: A 

Survey".  

  

https://habr.com/ru/companies/piter/articles/593237/
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ 

ɸɺʊʆʄɸʁʉʊɽʈʅɽʖ 

ʗʩʽʥʩʴʢʘ ʆ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ.ʆ. 

ɸʚʪʦʤʦʙʽʣʴ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ð ʚʘʞʣʠʚʘ ʯʘʩʪʠʥʘ ʣʘʡʬʩʪʘʡʣʫ ʣʶʜʠʥʠ, ʷʢʘ 

ʘʢʪʠʚʥʦ ʧʝʨʝʩʫʚʘʻʪʴʩʷ ʤʽʩʪʦʤ, ʢʨʘʾʥʦʶ ʘʙʦ ʚʠʾʞʜʞʘʻ ʟʘ ʾʾ ʤʝʞʽ. ʆʜʥʘʢ ʫ ʚʠʨʽ ʧʦʜʽʡ ʪʘ ʫ 

ʚʠʩʦʢʦʤʫ ʪʝʤʧʽ ʞʠʪʪʷ ʤʠ ʤʦʞʝʤʦ ʟʘʙʫʚʘʪʠ, ʱʦ ʟʘ ʚʣʘʩʥʦʶ ʘʚʪʽʚʢʦʶ ʧʦʪʨʽʙʥʦ ʧʦʩʪʽʡʥʦ 

ʜʦʛʣʷʜʘʪʠ [1]. ɸʚʪʦʤʘʡʩʪʝʨʥʽ ʥʘʙʫʚʘʶʪʴ ʚʩʝ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʪʘ ʚʘʞʣʠʚʦʩʪʽ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʨʝʤʦʥʪ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ. ɿʨʦʩʪʘʶʯʘ ʢʦʥʢʫʨʝʥʮʽʷ, ʰʚʠʜʢʠʡ 

ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʠʤʦʛʠ ʢʣʽʻʥʪʽʚ, ʱʦ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ, ʩʪʚʦʨʶʶʪʴ ʩʝʨʡʦʟʥʽ 

ʚʠʢʣʠʢʠ ʜʣʷ ʚʣʘʩʥʠʢʽʚ ʘʚʪʦʤʘʡʩʪʝʨʝʥʴ. ʂʣʽʻʥʪʠ ʦʯʽʢʫʶʪʴ ʰʚʠʜʢʦʛʦ ʪʘ ʷʢʽʩʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʘ ʚʣʘʩʥʠʢʠ ʤʘʡʩʪʝʨʝʥʴ ʩʪʠʢʘʶʪʴʩʷ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʦʧʝʨʫʚʘʪʠ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʜʘʥʠʭ ʱʦʜʦ ʢʣʽʻʥʪʽʚ, ʾʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʨʝʤʦʥʪʥʠʭ ʟʘʤʦʚʣʝʥʴ, ʧʨʘʮʽʚʥʠʢʘʤʠ ʪʘ 

ʟʘʧʯʘʩʪʠʥʘʤʠ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʩʫʯʘʩʥʠʭ ʨʽʰʝʥʥʷʭ ʽ 

ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʤʘʡʩʪʝʨʥʝʶ ʩʪʘʻ ʘʢʪʫʘʣʴʥʦʶ 

ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʧʦʪʨʝʙʠ ʨʠʥʢʫ ʪʘ ʩʧʨʠʷʻ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʫ ʜʘʥʽʡ ʛʘʣʫʟʽ. 

ʄʝʪʘ ʥʘʰʦʾ ʨʦʟʨʦʙʢʠ ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ 

ʤʘʡʩʪʝʨʝʥʴ, ʷʢʠʡ ʥʘʜʘʩʪʴ ʾʤ ʟʨʫʯʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʢʝʨʫʚʘʥʥʽ ʨʽʟʥʠʤʠ ʘʩʧʝʢʪʘʤʠ 

ʜʽʷʣʴʥʦʩʪʽ: ʫʧʨʘʚʣʽʥʥʷ ʢʣʽʻʥʪʘʤʠ, ʘʚʪʦʤʦʙʽʣʷʤʠ, ʨʝʤʦʥʪʥʠʤʠ ʟʘʤʦʚʣʝʥʥʷʤʠ, 

ʧʨʘʮʽʚʥʠʢʘʤʠ ʪʘ ʩʢʣʘʜʦʤ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʧʝʮʠʬʽʢʠ ʥʝʚʝʣʠʢʠʭ ʘʚʪʦʤʘʡʩʪʝʨʝʥʴ, ʥʘʜʘʶʯʠ ʾʤ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʨʠʥʢʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʽʭ ʧʨʦʮʝʩʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʘʰʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ ʩʧʨʦʩʪʠʪʴ ʨʫʪʠʥʥʽ ʦʧʝʨʘʮʽʾ ʪʘ 

ʜʦʧʦʤʦʞʝ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʙʘʛʘʪʦ ʧʨʦʮʝʩʽʚ, ʱʦ ʨʘʥʽʰʝ ʚʠʤʘʛʘʣʠ ʟʥʘʯʥʠʭ ʟʫʩʠʣʴ ʽ ʯʘʩʫ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʜʦʟʚʦʣʠʪʴ ʰʚʠʜʢʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʷʪʠ ʜʘʥʽ ʧʨʦ ʢʣʽʻʥʪʽʚ, 

ʘʚʪʦʤʦʙʽʣʽ, ʘ ʪʘʢʦʞ ʧʨʦ ʩʢʣʘʜ ʪʘ ʥʘʷʚʥʽʩʪʴ ʟʘʧʯʘʩʪʠʥ, ʧʽʜʚʠʱʫʶʯʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ 

ʦʧʪʠʤʽʟʫʶʯʠ ʚʥʫʪʨʽʰʥʽ ʧʨʦʮʝʩʠ ʤʘʡʩʪʝʨʝʥʴ. ʂʨʽʤ ʪʦʛʦ, ʥʘʰʘ ʨʦʟʨʦʙʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʾʭʥʴʦʛʦ ʜʦʩʚʽʜʫ ʚʽʜ ʚʽʟʠʪʫ ʜʦ 

ʘʚʪʦʤʘʡʩʪʝʨʥʽ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʤʠ ʧʨʦʚʝʣʠ ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʝ 

ʚʢʣʶʯʘʣʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʚʠʚʯʝʥʥʷ ʚʞʝ ʽʩʥʫʶʯʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫ 

ʩʬʝʨʽ ʘʚʪʦʤʘʡʩʪʝʨʝʥʴ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟ ʧʦʪʨʝʙ ʪʘ ʚʠʤʦʛ ʧʦʪʝʥʮʽʡʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʄʠ 

ʪʘʢʦʞ ʜʝʪʘʣʴʥʦ ʚʠʚʯʠʣʠ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʪʘ 

ʚʠʤʦʛʠ ʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʤʘʡʩʪʝʨʥʝʶ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʢʣʶʯʦʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʤʘʡʩʪʝʨʥʝʶ. ɼʦʜʘʪʦʢ ʧʦʚʠʥʝʥ ʥʘʜʘʚʘʪʠ 

ʢʦʤʧʣʝʢʩʥʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʧʦʢʨʘʱʝʥʥʷ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ. ʆʩʥʦʚʥʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʢʣʘʜ ʜʦʜʘʪʢʫ ʚʢʣʶʯʘʻ: 

- ʋʧʨʘʚʣʽʥʥʷ ʢʣʽʻʥʪʘʤʠ: ʨʝʻʩʪʨʘʮʽʷ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʘ 

ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʽʩʪʦʨʽʾ ʟʚʝʨʥʝʥʴ. 

- ʋʧʨʘʚʣʽʥʥʷ ʘʚʪʦʤʦʙʽʣʷʤʠ: ʜʦʜʘʚʘʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 
ʧʨʦ ʘʚʪʦʤʦʙʽʣʽ ʢʣʽʻʥʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʽʩʪʦʨʽʶ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

- ʋʧʨʘʚʣʽʥʥʷ ʧʨʘʮʽʚʥʠʢʘʤʠ: ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʧʨʘʮʽʚʥʠʢʽʚ, ʫʧʨʘʚʣʽʥʥʷ 

ʨʦʙʦʯʠʤ ʛʨʘʬʽʢʦʤ, ʨʦʟʧʦʜʽʣ ʟʘʚʜʘʥʴ ʪʘ ʢʦʥʪʨʦʣʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

- ʋʧʨʘʚʣʽʥʥʷ ʟʘʧʯʘʩʪʠʥʘʤʠ: ʚʝʜʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʟʘʧʯʘʩʪʠʥ, ʢʦʥʪʨʦʣʴ ʟʘ 

ʥʘʷʚʥʽʩʪʶ, ʟʘʢʫʧʽʚʣʝʶ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʧʘʩʽʚ. 

- ʆʙʨʦʙʢʘ ʟʘʤʦʚʣʝʥʴ: ʩʠʩʪʝʤʘ ʜʣʷ ʧʨʠʡʦʤʫ ʪʘ ʦʙʨʦʙʢʠ ʟʘʤʦʚʣʝʥʴ, ʨʦʟʧʦʜʽʣ 
ʟʘʚʜʘʥʴ ʤʽʞ ʧʨʘʮʽʚʥʠʢʘʤʠ, ʚʽʜʩʪʝʞʝʥʥʷ ʩʪʘʪʫʩʫ ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʴ ʪʘ 

ʩʧʦʚʽʱʝʥʥʷ ʢʣʽʻʥʪʽʚ ʧʨʦ ʛʦʪʦʚʥʽʩʪʴ ʾʭ ʟʘʤʦʚʣʝʥʥʷ. 



 

 

- ɸʥʘʣʽʪʠʢʘ ʪʘ ʟʚʽʪʥʽʩʪʴ: ʤʦʜʫʣʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟʚʽʪʽʚ ʧʨʦ ʨʦʙʦʯʽ ʜʥʽ, ʢʚʘʨʪʘʣʴʥʫ 
ʟʚʽʪʥʽʩʪʴ, ʘʥʘʣʽʟ ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʻʥʪʽʚ ʪʘ ʧʦʧʠʪʫ ʥʘ ʧʦʩʣʫʛʠ, ʘ ʪʘʢʦʞ ʽʥʰʽ 

ʘʥʘʣʽʪʠʯʥʽ ʬʫʥʢʮʽʾ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʦʩʥʦʚʽ ʰʘʙʣʦʥʫ MVC, ʚʽʥ ʧʝʨʝʜʙʘʯʘʻ ʧʦʜʽʣ 

ʩʠʩʪʝʤʠ ʥʘ ʪʨʠ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʯʘʩʪʠʥʠ: ʤʦʜʝʣʴ ʜʘʥʠʭ, ʚʠʛʣʷʜ (ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ) 

ʪʘ ʤʦʜʫʣʴ ʢʝʨʫʚʘʥʥʷ [2]. ʎʝʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʯʽʪʢʝ ʨʦʟʜʽʣʝʥʥʷ ʦʙʦʚ'ʷʟʢʽʚ ʽ ʩʧʨʦʱʫʻ 

ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʫ ʢʦʜʫ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʜʦʜʘʪʢʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ .NET 

ʪʝʭʥʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C# ʪʘ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ Visual Studio. 

ɻʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʨʝʘʣʽʟʦʚʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ Windows Forms, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʨʫʯʥʠʡ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ. 

ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ ʙʫʚ 

ʚʠʢʦʨʠʩʪʘʥʠʡ Microsoft SQL Server. ʎʝ ʜʦʟʚʦʣʠʣʦ ʥʘʤ ʩʪʚʦʨʠʪʠ ʥʘʜʽʡʥʠʡ ʪʘ 

ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʤʘʡʩʪʝʨʥʝʶ, ʷʢʠʡ ʘʚʪʦʤʘʪʠʟʫʻ ʨʫʪʠʥʥʽ 

ʦʧʝʨʘʮʽʾ, ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ. 

ʗʢ ʧʽʜʩʫʤʦʢ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʨʦʙʣʝʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʤʘʡʩʪʝʨʥʝʶ, ʙʘʟʦʚʘʥʝ ʥʘ ʘʨʭʽʪʝʢʪʫʨʽ MVC ʪʘ .NET ʪʝʭʥʦʣʦʛʽʷʭ, 

ʚʽʜʧʦʚʽʜʘʻ ʘʢʪʫʘʣʴʥʠʤ ʧʦʪʨʝʙʘʤ ʘʚʪʦʤʘʡʩʪʝʨʝʥʴ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. ɺʦʥʦ ʥʘʜʘʻ 

ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʢʣʽʻʥʪʘʤʠ, ʘʚʪʦʤʦʙʽʣʷʤʠ, ʧʨʘʮʽʚʥʠʢʘʤʠ, 

ʟʘʧʯʘʩʪʠʥʘʤʠ ʪʘ ʨʦʙʦʯʠʤ ʛʨʘʬʽʢʦʤ, ʘ ʪʘʢʦʞ ʦʙʨʦʙʣʷʻ ʟʘʤʦʚʣʝʥʥʷ ʪʘ ʥʘʜʘʻ ʟʚʽʪʠ ʧʨʦ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʡʩʪʝʨʥʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʠʪʴ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʙʘʛʘʪʦ ʨʫʪʠʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʥʫʪʨʽʰʥʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ 

ʘʚʪʦʤʘʡʩʪʝʨʝʥʴ, ʨʦʙʣʷʯʠ ʾʭ ʙʽʣʴʰ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʥʘ ʨʠʥʢʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʝʭʪʦ ʜʫʤʘʻ, ʱʦ ʥʦʚʝ ʘʚʪʦ ʟʘʚʞʜʠ ʙʫʜʝ ʟ ʧʦʚʥʠʤ ʙʘʢʦʤ!": ʤʝʭʘʥʽʢ Volvo 

ʨʦʟʢʨʠʚʘʻ ʩʝʢʨʝʪʠ ʨʦʙʦʪʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.epravda.com.ua/projects/ekspertnyi-avtoservis/2021/06/8/674712/  

2. ʄʦʜʝʣʴ-ʚʠʜ-ʢʦʥʪʨʦʣʝʨ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C-

%D0%B2%D0%B8%D0%B4-

%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%B5%D1%80  

  

https://www.epravda.com.ua/projects/ekspertnyi-avtoservis/2021/06/8/674712/
https://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C-%D0%B2%D0%B8%D0%B4-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%B5%D1%80
https://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C-%D0%B2%D0%B8%D0%B4-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%B5%D1%80
https://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C-%D0%B2%D0%B8%D0%B4-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%B5%D1%80
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ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ʊʈɽʅʋɺɸʅʔ ʋ ʉʇʆʈʊʀɺʅʆʄʋ ɿɸʃɯ 

ʌʝʜʷʡ ɸ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʘʨʘʥʦʚʘ ʊ.ɸ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʩʧʦʨʪʠʚʥʽ ʟʘʣʠ ʩʪʘʶʪʴ ʚʩʝ ʧʦʧʫʣʷʨʥʽʰʠʤʠ, ʘ ʨʘʟʦʤ ʟ ʮʠʤ 

ʟʨʦʩʪʘʻ ʧʦʧʠʪ ʥʘ ʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʨʝʥʫʚʘʥʴ. ʅʘʰʘ ʩʠʩʪʝʤʘ ʨʦʟʨʦʙʣʝʥʘ 

ʟ ʤʝʪʦʶ ʧʦʣʝʛʰʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʟʘʣʦʤ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʦʛʦ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʦʩʣʫʛ. 

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʜʣʷ 

ʩʧʦʨʪʠʚʥʦʛʦ ʟʘʣʫ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʨʝʥʫʚʘʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ 

ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʦʩʣʫʛ, ʘ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʝ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʟʘʣʫ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʨʝʥʫʚʘʥʴ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʩʧʦʨʪʠʚʥʠʤ ʟʘʣʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʨʝʥʫʚʘʥʴ ʫ 

ʩʧʦʨʪʠʚʥʦʤʫ ʟʘʣʽ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʨʝʥʫʚʘʥʴ ʫ ʩʧʦʨʪʠʚʥʦʤʫ ʟʘʣʽ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ Microsoft SQL Server ʷʢ ʦʩʥʦʚʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʦʶ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ 

SQL Server Management Studio ʜʣʷ ʾʾ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ 

ʙʘʟʠ ʜʘʥʠʭ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 7 ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʪʘʙʣʠʮʴ. ʊʘʙʣʠʮʷ "Users" ʟʙʝʨʽʛʘʻ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ, ʚʢʣʶʯʘʶʯʠ ʾʭʥʽ ʦʩʦʙʠʩʪʽ ʜʘʥʽ, ʪʘʢʽ ʷʢ ʽʤ'ʷ, 

ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ ʪʘ ʥʦʤʝʨ ʪʝʣʝʬʦʥʫ. ʊʘʙʣʠʮʷ "Trainers" ʚʠʟʥʘʯʘʻ ʪʨʝʥʝʨʽʚ ʪʘ ʤʽʩʪʠʪʴ 

ʾʭʥʽ ʦʩʦʙʠʩʪʽ ʜʘʥʽ, ʘ ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʠʧʠ ʪʨʝʥʫʚʘʥʴ, ʷʢʽ ʚʦʥʠ ʧʨʦʚʦʜʷʪʴ. 

ʊʘʙʣʠʮʷ "Training_Schedule" ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ ʪʠʧʠ ʪʨʝʥʫʚʘʥʴ, ʾʭʥʽʡ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ, 

ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʪʨʝʥʝʨʘ ʪʘ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʫʯʘʩʥʠʢʽʚ. ʊʘʙʣʠʮʷ "Gyms" ʤʽʩʪʠʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʘʣʫ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʦʩʣʫʛʠ, ʷʢʽ ʥʘʜʘʶʪʴʩʷ. ʊʘʙʣʠʮʷ 

"Training_Statistics" ʟʙʝʨʽʛʘʻ ʜʘʥʽ ʧʨʦ ʫʩʧʽʰʥʽʩʪʴ ʪʨʝʥʫʚʘʥʴ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʚʢʣʶʯʘʶʯʠ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʢʦʨʠʩʪʫʚʘʯʘ, ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʪʨʝʥʫʚʘʥʥʷ, ʜʘʪʫ ʪʨʝʥʫʚʘʥʥʷ ʪʘ ʦʮʽʥʢʫ 

ʫʩʧʽʰʥʦʩʪʽ. ʊʘʙʣʠʮʷ "Training_Reviews" ʤʽʩʪʠʪʴ ʚʽʜʛʫʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʽʩʣʷ ʪʨʝʥʫʚʘʥʴ, 

ʚʢʣʶʯʘʶʯʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʢʦʨʠʩʪʫʚʘʯʘ, ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʪʨʝʥʝʨʘ, ʘ ʪʘʢʦʞ ʚʽʜʛʫʢ 

ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʚʽʜʛʫʢ ʪʨʝʥʝʨʘ. ʊʘʙʣʠʮʷ "Payments" ʟʙʝʨʽʛʘʻ ʜʘʥʽ ʧʨʦ ʦʧʣʘʪʫ ʧʽʩʣʷ 

ʪʨʝʥʫʚʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʢʦʨʠʩʪʫʚʘʯʘ, ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʪʨʝʥʫʚʘʥʥʷ, ʜʘʪʫ 

ʦʧʣʘʪʠ ʪʘ ʩʫʤʫ. ʎʽ ʪʘʙʣʠʮʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʝʬʝʢʪʠʚʥʝ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʨʫʯʥʦʾ ʨʦʙʦʪʠ ʟ ʩʠʩʪʝʤʦʶ ʤʦʥʽʪʦʨʠʥʛʫ ʪʨʝʥʫʚʘʥʴ ʫ ʩʧʦʨʪʠʚʥʦʤʫ ʟʘʣʽ. 



 

 

 
ʈʠʩ.1 Cʪʨʫʢʪʫʨʘ ʙʘʟʠ ʜʘʥʠʭ 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

C# ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʙʽʙʣʽʦʪʝʢʦʶ WinForms. ɺʠʙʽʨ C# ʦʙʫʤʦʚʣʝʥʠʡ ʡʦʛʦ ʦʙ'ʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʶ ʦʩʥʦʚʦʶ, ʱʦ ʩʧʨʦʱʫʻ ʨʦʟʫʤʽʥʥʷ ʢʦʜʫ ʪʘ ʧʽʜʪʨʠʤʢʫ ʧʨʦʝʢʪʫ. 

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʪʨʝʥʫʚʘʥʴ ʫ ʩʧʦʨʪʠʚʥʦʤʫ ʟʘʣʽ ʻ ʝʬʝʢʪʠʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʟʘʣʦʤ ʪʘ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʢʦʨʠʩʪʫʚʘʯʘʤ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ 

ʟʨʫʯʥʦ ʨʝʻʩʪʨʫʚʘʪʠʩʷ ʥʘ ʪʨʝʥʫʚʘʥʥʷ, ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʦʟʢʣʘʜ ʪʘ ʧʦʩʣʫʛʠ 

ʟʘʣʫ, ʘ ʪʘʢʦʞ ʚʝʩʪʠ ʩʪʘʪʠʩʪʠʢʫ ʚʣʘʩʥʦʛʦ ʧʨʦʛʨʝʩʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. "C# Programming Language Guide." Microsoft Docs. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://docs.microsoft.com/en-us/dotnet/csharp/. [ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 20.04.2024]. 

2. "SQL Server Management Studio Documentation." Microsoft Docs. 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://docs.microsoft.com/en-us/sql/ssms/. [ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 20.04.2024]. 

  

https://docs.microsoft.com/en-us/dotnet/csharp/
https://docs.microsoft.com/en-us/sql/ssms/
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ʇɯɼʉʀʉʊɽʄɸ ʈʆɿʇɯɿʅɸɺɸʅʅʗ ʈɽʂɺɯɿʀʊɯɺ ɿ ɹɸʅʂɯɺʉʔʂʀʍ ʂɸʈʊʆʂ  

ʇʫʭʣʷʢ ɼ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʨʦʜʢʽʥʘ ɯ.ʃ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʧʦʚʽʜʽ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʟʨʦʩʪʘʻ ʟʥʘʯʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʧʣʘʪʝʞʽʚ. ʆʧʣʘʪʘ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ 

ʩʪʘʣʘ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʥʘʰʦʛʦ ʞʠʪʪʷ, ʧʨʦʪʝ ʨʘʟʦʤ ʟ ʨʦʟʚʠʪʢʦʤ ʮʴʦʛʦ ʩʝʛʤʝʥʪʘ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʢʽʣʴʢʽʩʪʴ ʰʘʭʨʘʡʩʪʚ ʪʘ ʰʘʭʨʘʡʩʴʢʠʭ ʘʪʘʢ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʢʨʘʜʝʥʥʷ 

ʙʘʥʢʽʚʩʴʢʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʙʝʟʧʝʢʘ ʪʘ ʟʨʫʯʥʽʩʪʴ ʦʧʣʘʪʠ ʻ ʢʨʠʪʠʯʥʠʤʠ 

ʘʩʧʝʢʪʘʤʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʆʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ ʧʨʦʮʝʩʫ ʦʧʣʘʪʠ ʻ ʚʚʝʜʝʥʥʷ 

ʨʝʢʚʽʟʠʪʽʚ ʙʘʥʢʽʚʩʴʢʦʾ ʢʘʨʪʢʠ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʦʮʝʩʫ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʮʠʭ ʨʝʢʚʽʟʠʪʽʚ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʤʦʞʣʠʚʠʭ ʢʨʘʜʽʞʦʢ ʪʘ 

ʩʧʨʦʱʝʥʥʷ ʦʧʣʘʪʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʧʽʜʩʠʩʪʝʤʠ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʝʢʚʽʟʠʪʽʚ ʟ ʙʘʥʢʽʚʩʴʢʠʭ ʢʘʨʪʦʢ ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʚ ʦʙʣʘʩʪʽ 

ʝʣʝʢʪʨʦʥʥʠʭ ʧʣʘʪʝʞʽʚ. 

ʄʝʪʘ (ʽʜʝʷ) ʜʦʧʦʚʽʜʽ. 

ʄʝʪʦʶ ʜʦʧʦʚʽʜʽ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʧʽʜʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʝʢʚʽʟʠʪʽʚ ʟ 

ʙʘʥʢʽʚʩʴʢʠʭ ʢʘʨʪʦʢ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʩʫ ʦʧʣʘʪʠ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʋ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʨʝʢʚʽʟʠʪʽʚ ʟ ʙʘʥʢʽʚʩʴʢʠʭ ʢʘʨʪʦʢ, ʚʢʣʶʯʘʶʯʠ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, ʦʙʨʦʙʢʫ ʟʦʙʨʘʞʝʥʴ ʪʘ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʫ. ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʥʦʚʘ ʤʝʪʦʜʦʣʦʛʽʷ, ʷʢʘ 

ʢʦʤʙʽʥʫʻ ʧʝʨʝʚʘʛʠ ʮʠʭ ʧʽʜʭʦʜʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʪʦʯʥʦʩʪʽ ʪʘ 

ʰʚʠʜʢʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʧʨʦʪʦʪʠʧ ʧʽʜʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʝʢʚʽʟʠʪʽʚ ʟ 

ʙʘʥʢʽʚʩʴʢʠʭ ʢʘʨʪʦʢ, ʷʢʠʡ ʙʫʚ ʧʽʜʜʘʥʠʡ ʽʥʪʝʥʩʠʚʥʦʤʫ ʪʝʩʪʫʚʘʥʥʶ ʥʘ ʨʽʟʥʠʭ ʥʘʙʦʨʘʭ 

ʜʘʥʠʭ. ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ 

ʨʦʟʨʦʙʣʝʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʽʩʥʫʶʯʠʤʠ ʤʝʪʦʜʘʤʠ. 

ɿʦʢʨʝʤʘ, ʜʦʩʷʛʥʫʪʘ ʪʦʯʥʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʝʨʝʚʠʱʫʻ 93%, ʱʦ ʨʦʙʠʪʴ ʨʦʟʨʦʙʣʝʥʫ 

ʧʽʜʩʠʩʪʝʤʫ ʚʽʜʤʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʦʧʣʘʪʠ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ. 

ʂʨʽʤ ʪʦʛʦ, ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ ʧʽʜʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʰʚʠʜʢʫ ʪʘ ʙʝʟʧʝʨʝʨʚʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ ʥʝ ʣʠʰʝ ʪʝʦʨʝʪʠʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʪʘʢʦʾ ʧʽʜʩʠʩʪʝʤʠ, 

ʘʣʝ ʡ ʧʨʘʢʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤʘʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʧʣʘʪʝʞʽʚ. 

ɸʧʨʦʙʘʮʽʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ: 

ʇʽʩʣʷ ʫʩʧʽʰʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʟʨʦʙʣʝʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʝʢʚʽʟʠʪʽʚ ʟ ʙʘʥʢʽʚʩʴʢʠʭ ʢʘʨʪʦʢ, ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ 

ʘʧʨʦʙʘʮʽʷ ʾʾ ʨʦʙʦʪʠ ʥʘ ʨʝʘʣʴʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʥʷʭ. 

ʇʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʨʽʟʥʽ ʘʩʧʝʢʪʠ, ʚʢʣʶʯʘʶʯʠ 

ʩʫʤʽʩʥʽʩʪʴ ʟ ʽʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʙʝʟʧʝʢʫ ʜʘʥʠʭ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ ʙʝʟʧʝʢʠ 

ʧʣʘʪʽʞʥʠʭ ʩʠʩʪʝʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʣʠʰʝ ʙʫʣʠ ʫʩʧʽʰʥʦ 

ʚʠʧʨʦʙʦʚʘʥʽ ʥʘ ʧʨʘʢʪʠʮʽ, ʘʣʝ ʡ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʨʝʘʣʴʥʽʩʪʴ, ʱʦ ʩʧʨʠʷʣʦ ʧʦʢʨʘʱʝʥʥʶ 

ʧʨʦʮʝʩʽʚ ʦʧʣʘʪʠ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ. 

ɺʠʩʥʦʚʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʜʦʮʽʣʴʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ 

ʧʽʜʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʝʢʚʽʟʠʪʽʚ ʟ ʙʘʥʢʽʚʩʴʢʠʭ ʢʘʨʪʦʢ.  

ɼʦʜʘʪʢʦʚʦ, ʨʦʟʨʦʙʣʝʥʘ ʧʽʜʩʠʩʪʝʤʘ ʚʠʷʚʠʣʘʩʷ ʛʥʫʯʢʦʶ ʪʘ ʘʜʘʧʪʠʚʥʦʶ ʜʦ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʮʝʥʘʨʽʾʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʚʚʝʜʝʥʠʭ ʜʘʥʠʭ. ʎʝ 

ʧʽʜʪʚʝʨʜʞʫʻ ʾʾ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʝʣʝʢʪʨʦʥʥʦʾ 

ʢʦʤʝʨʮʽʾ ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʧʦʩʣʫʛ. 



 

 

ʂʨʽʤ ʪʦʛʦ, ʚʨʘʭʦʚʫʶʯʠ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ ʧʽʜʩʠʩʪʝʤʠ, ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʦʧʝʨʘʮʽʡ ʟ ʦʧʣʘʪʦʶ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ. 

ʆʪʞʝ, ʚʠʩʥʦʚʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʪʘ ʜʦʮʽʣʴʥʽʩʪʴ ʨʦʟʚʠʪʢʫ 

ʧʽʜʩʠʩʪʝʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʝʢʚʽʟʠʪʽʚ ʟ ʙʘʥʢʽʚʩʴʢʠʭ ʢʘʨʪʦʢ ʫ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʠʭ 

ʪʝʥʜʝʥʮʽʡ ʫ ʩʬʝʨʽ ʝʣʝʢʪʨʦʥʥʠʭ ʧʣʘʪʝʞʽʚ. 
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ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʇʆʐʋʂʋ ɯʅʌʆʈʄɸʎɯɰ ʇʈʆ ʊʈɸʅʉʇʆʈʊʅʀʁ 

ɿɸʉɯɹ ɿɸ ɼʆʇʆʄʆɻʆʖ ʐɯ 

ʇʝʪʨʝʥʢʦ ɺ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʻ ʢʣʶʯʦʚʠʤ 

ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʙʽʟʥʝʩʦʤ. ɸʥʘʣʽʟ 

ʨʠʥʢʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʦʧʦʤʘʛʘʻ 

ʘʚʪʦʧʽʜʧʨʠʻʤʩʪʚʘʤ ʟʘʣʠʰʘʪʠʩʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʪʘ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʫ 

ʚʠʤʦʛʘʭ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʨʠʥʢʦʚʠʭ ʫʤʦʚ. 

ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʢʝʨʽʚʥʠʮʪʚʘ ʧʣʘʪʬʦʨʤʦʶ ʟ 

ʧʨʦʜʘʞʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ Data Mining ʜʣʷ 

ʘʥʘʣʽʟʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʽʥʩʘʡʪʠ ʱʦʜʦ 

ʩʧʦʞʠʚʯʠʭ ʚʧʦʜʦʙʘʥʴ, ʪʨʝʥʜʽʚ ʨʠʥʢʫ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʩʪʨʘʪʝʛʽʡ ʧʨʦʜʘʞʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ Data Mining ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʨʽʟʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʤʽʥʠ ʫ ʧʦʧʠʪʽ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ. 

ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʢʝʨʽʚʥʠʮʪʚʘ ʧʣʘʪʬʦʨʤʦʶ ʟ 

ʧʨʦʜʘʞʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʦʧʦʤʘʛʘʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ, 

ʚʠʟʥʘʯʝʥʥʷ ʮʽʥ ʪʘ ʚʠʙʦʨʫ ʩʪʨʘʪʝʛʽʡ ʤʘʨʢʝʪʠʥʛʫ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʩʪʘʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʤʘʢʩʠʤʽʟʘʮʽʶ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʪʘ 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʢʣʽʻʥʪʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʚʩʴʦʛʦ ʚʠʱʝ ʩʢʘʟʘʥʦʛʦ, ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʩʭʦʚʠʱʘ 

ʜʘʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ. ʋ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘʢʦʧʠʯʫʻʪʴʩʷ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʧʨʦ ʢʣʽʻʥʪʽʚ, ʘʚʪʦʤʦʙʽʣʽ, ʪʝʥʜʝʥʮʽʾ ʩʧʦʞʠʚʘʥʥʷ ʪʦʱʦ. ʉʭʦʚʠʱʝ 

ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʮʽ ʜʘʥʽ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ʪʘ ʝʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʷʪʠ ʾʭ 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ.  

1. ʉʭʦʚʠʱʝ ʜʘʥʠʭ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ Microsoft SQL Server Management Studio 2017[1]. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ. ʎʝ ʩʭʦʚʠʱʝ ʤʽʩʪʠʪʴ 3 ʪʘʙʣʠʮʽ-ʚʠʤʽʨʽʚ ʪʘ 1 

ʪʘʙʣʠʮʶ-ʬʘʢʪʽʚ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʾʭ 

ʧʨʦʜʘʞʫ.  

ʊʘʙʣʠʮʷ-ʚʠʤʽʨ "Date_Dim" - ʮʝ ʯʘʩʦʚʠʡ ʚʠʤʽʨ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ ʜʘʪʫ ʟʤʽʥʠ 

ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʽʢ, ʤʽʩʷʮʴ, ʜʝʥʴ, ʛʦʜʠʥʫ.  

ʊʘʙʣʠʮʷ-ʚʠʤʽʨ "Vehicle_Dim" - ʮʝ ʚʠʤʽʨ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ, ʚʢʣʶʯʘʶʯʠ (BrandID) ʪʘ ʥʘʟʚʫ ʙʨʝʥʜʫ.  

ʊʘʙʣʠʮʷ-ʚʠʤʽʨ "User_Dim" - ʮʝ ʚʠʤʽʨ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ 

ʚʥʝʩʣʠ ʟʤʽʥʠ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ. ɺʦʥʘ ʚʢʣʶʯʘʻ (UserID) ʪʘ ʾʭ 

ʧʩʝʚʜʦʥʽʤʠ.  

ʊʘʙʣʠʮʷ-ʬʘʢʪ "InfoUpdates_fact" - ʮʝ ʪʘʙʣʠʮʷ, ʱʦ ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ ʦʥʦʚʣʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʂʦʞʝʥ ʟʘʧʠʩ ʚ ʮʽʡ ʪʘʙʣʠʮʽ ʤʽʩʪʠʪʴ ʧʘʨʘʤʝʪʨʠ: 

(UserID), ʷʢʠʡ ʚʢʘʟʫʻ ʥʘ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʚʥʽʩ ʟʤʽʥʠ. (BrandID) -  ʽʜʝʥʪʠʬʽʢʫʻ ʙʨʝʥʜ 

ʘʚʪʦʤʦʙʽʣʷ; (DateID) - ʚʠʟʥʘʯʘʻ ʜʘʪʫ ʟʤʽʥʠ. (SalesCount) - ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ. (SalesAvgPrice) - ʩʝʨʝʜʥʷ ʮʽʥʘ ʧʨʦʜʘʞʫ ʘʚʪʦʤʦʙʽʣʷ. 



 

 

 
ʈʠʩ.1 ʉʪʨʫʢʪʫʨʘ ʩʭʦʚʠʱʘ ʜʘʥʠʭ 

2. ʇʨʠʢʣʘʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɹʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ Microsoft Visual Studio ʟ 

ʨʦʟʰʠʨʝʥʥʷʤ Mining Structure[2]. 

ʅʘ ʨʠʩʫʥʢʫ 2 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʥʘʾʚʥʦʛʦ ʙʘʻʩʽʚʩʴʢʦʛʦ 

ʢʣʘʩʠʬʽʢʘʪʦʨʘ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ Data Mining ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 

ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʡʤʦʚʽʨʥʦʩʪʝʡ. ɹʫʣʦ ʦʙʨʘʥʦ ʮʝʡ ʤʝʪʦʜ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʘʜʞʝ ʚʽʥ ʧʨʦʩʪʠʡ ʫ ʨʝʘʣʽʟʘʮʽʾ, ʝʬʝʢʪʠʚʥʠʡ ʜʣʷ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ ʪʘ 

ʟʜʘʪʥʠʡ ʜʦ ʨʦʙʦʪʠ ʟ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ ʜʘʥʠʤʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʝʡ ʤʝʪʦʜ, ʤʠ ʤʘʣʠ ʟʘ ʤʝʪʫ ʚʠʟʥʘʯʠʪʠ, ʷʢʠʡ ʙʨʝʥʜ ʘʚʪʦʤʦʙʽʣʷ 

ʙʫʜʝ ʧʨʦʜʘʚʘʪʠʩʷ ʥʘʡʙʽʣʴʰʝ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʨʝʛʽʦʥʽ ʋʢʨʘʾʥʠ, ʪʘ ʷʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʞʽʚ 

ʚʠʭʦʜʠʪʴ ʟ ʮʴʦʛʦ. ʋ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʙʫʣʦ 10 ʤʘʨʦʢ ʘʚʪʦʤʦʙʽʣʽʚ: Cadillac, Audi, BMW, 

Mercedes, Peugeot, Ford, Chevrolet, Nissan, Fiat, Honda. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʘʚʪʦʤʦʙʽʣʽ ʙʨʝʥʜʽʚ Nissan, Ford ʪʘ BMW ʤʘʶʪʴ 

ʥʘʡʙʽʣʴʰʫ ʡʤʦʚʽʨʥʽʩʪʴ ʙʫʪʠ ʧʨʦʜʘʥʠʤʠ ʥʘʡʙʽʣʴʰʠʤ ʦʙʩʷʛʦʤ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ 

ʘʚʪʦʤʦʙʽʣʽ ʮʠʭ ʙʨʝʥʜʽʚ ʙʫʜʫʪʴ ʧʨʦʜʘʚʘʪʠʩʷ ʫ ʢʽʣʴʢʦʩʪʽ ʚʽʜ 4 ʜʦ 7 ʦʜʠʥʠʮʴ. 

 
ʈʠʩ.2 ʅʘʾʚʥʠʡ ʙʘʻʩʽʚʩʴʢʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Download SQL Server Management Studio (SSMS) - https://learn.microsoft.com/en-

us/sql/ssms/download-sql-server-management-studio-ssms?view=sql-server-2017 

2. Microsoft: Microsoft Visual Studio - 

https://visualstudio.microsoft.com/ru/downloads/ 

  

https://learn.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms?view=sql-server-2017
https://learn.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms?view=sql-server-2017
https://visualstudio.microsoft.com/ru/downloads/


 

 

ʋɼʂ 004.51 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ɿ ʅɸɺʏɸʃʔʅʀʄʀ ʂʋʈʉɸʄʀ  

WAZERCODE  

ʂʽʯʘʢ ɹ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ. 

ʋ ʥʘʰ ʯʘʩ ʚʩʝ ʙʽʣʴʰʝ ʣʶʜʝʡ ʧʨʘʛʥʫʪʴ ʟʤʽʥʠʪʠ ʧʨʦʬʝʩʽʶ ʪʘ ʚʠʚʯʘʪʠ ʥʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʦʪʨʠʤʫʚʘʪʠ ʘʢʪʫʘʣʴʥʽ ʟʥʘʥʥʷ, ʘʙʦ ʚʯʘʩʥʦ ʘʢʪʫʘʣʽʟʫʚʘʪʠ ʚʣʘʩʥʽ ʥʘʚʠʯʢʠ ʪʘ 

ʦʪʨʠʤʫʚʘʪʠ ʩʝʨʪʠʬʽʢʘʮʽʶ ʥʘʚʠʯʦʢ, ʷʢʽ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ. ɼʣʷ ʮʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʥʣʘʡʥ ʥʘʚʯʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ, ʷʢʽ ʧʦʩʪʽʡʥʦ ʧʦʪʨʝʙʫʶʪʴ ʥʦʚʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʪʝʥʮʽʡʥʠʭ ʩʪʫʜʝʥʪʽʚ ʪʘ ʷʢʦʩʪʽ ʥʘʜʘʚʘʥʠʭ 

ʧʦʩʣʫʛ. 

ʈʦʟʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟ ʥʘʚʯʘʣʴʥʠʤʠ ʢʫʨʩʘʤʠ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ 

ʧʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʽʥʰʠʭ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ, ʷʢ ʮʝ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʽʥʰʠʤʠ ʢʦʤʧʘʥʽʷʤʠ, ʷʢʽ ʻ 

ʧʦʧʫʣʷʨʥʠʤʠ ʥʘ ʨʠʥʢʫ. ʇʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʻʢʪʫ, ʚʠʢʦʨʠʩʪʘʥʦ ñbest-practiceò ʟ ʧʨʘʚʠʣ 

ʨʦʟʨʦʙʢʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʩʪʦʨʫ ʪʘ ʤʝʪʦʜʽʚ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʢʝʰʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʛʦʨʪʘʥʥʷ 

ʧʣʘʪʬʦʨʤʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʟʘʪʨʠʤʦʢ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ɸʣʛʦʨʠʪʤʠ 

ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʤʘʶʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ, ʘʜʞʝ ʯʠʤ ʙʽʣʴʰʝ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ï ʪʠʤ ʙʽʣʴʰ ʧʦʪʫʞʥʠʡ ʩʝʨʚʝʨ, ʘʙʦ ʢʦʤʧʣʝʢʪ ʩʝʨʚʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʤʦʞʝ 

ʟʥʘʜʦʙʠʪʠʩʴ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʧʽʜʪʨʠʤʢʠ ʜʽʷʣʴʥʦʩʪʽ ʧʣʘʪʬʦʨʤʠ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʦʾ ʧʣʘʪʬʦʨʤʠ ʥʘ ʙʘʟʽ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ, ʘʙʦ ʫ ʧʨʠʚʘʪʥʽʡ ʧʨʘʢʪʠʮʽ 

ʥʘʜʘʻ ʧʝʨʝʚʘʛʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʥʘʷʚʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ. 

ʈʦʟʨʦʙʣʶʚʘʥʘ ʧʣʘʪʬʦʨʤʘ ʤʦʞʝ ʥʘʜʘʚʘʪʠ ʰʚʠʜʢʠʡ ʪʘ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʾʭ ʧʝʨʝʛʣʷʜʫ, ʧʦʜʘʣʴʰʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ, ʚʠʢʦʥʘʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ, ʤʦʞʣʠʚʽʩʪʶ ʩʪʫʜʝʥʪʘʤ ʩʪʘʚʠʪʠ ʧʠʪʘʥʥʷ ʜʦ ʤʘʪʝʨʽʘʣʽʚ 

(ʚʽʜʝʦʤʘʪʝʨʽʘʣʫ) ʪʦʱʦ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʨʦʟʨʦʙʣʝʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʷʢʽʩʥʽ 

ʧʦʩʣʫʛʠ ʜʣʷ ʩʣʫʭʘʯʘ ʢʫʨʩʽʚ ʪʘ ʧʦʢʨʘʱʠʪʴ ʨʽʚʝʥʴ ʚʟʘʻʤʦʜʽʾ ʟ ʚʠʢʣʘʜʘʯʝʤ, ʧʣʘʪʬʦʨʤʦʶ ʪʘ 

ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʠʪʴ ʥʘʚʯʘʣʴʥʽ ʜʦʩʷʛʥʝʥʥʷ ʩʪʫʜʝʥʪʘ. 

ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʜʝʢʽʣʴʢʘ ʢʘʪʝʛʦʨʽʡ ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʣʷ ʢʦʞʥʦʾ ʟ ʥʠʭ.  

1. ʄʝʥʝʜʞʝʨ: 

¶ ʄʝʥʝʜʞʝʨ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʜʦʜʘʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʚʠʜʘʣʷʪʠ ʾʭ, ʧʝʨʝʛʣʷʜʘʪʠ ʩʪʘʪʠʩʪʠʢʫ ʟʘʤʦʚʣʝʥʴ, ʩʧʠʩʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʩʪʘʪʠʩʪʠʢʫ ʧʨʠʜʙʘʥʥʷ ʢʫʨʩʽʚ,  ʚʠʢʦʥʫʚʘʪʠ ʩʪʚʦʨʝʥʥʷ ʢʫʨʩʽʚ(ʜʦʜʘʚʘʪʠ ʩʝʢʮʽʾ, 

ʟʤʽʥʶʚʘʪʠ ʧʦʩʠʣʘʥʥʷ, ʜʦʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʫʨʩ, ʟʤʽʥʶʚʘʪʠ ʥʘʧʦʚʥʝʥʥʷ), 

ʧʝʨʝʛʣʷʜ ʩʧʠʩʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʤʽʥʶʚʘʪʠ ʥʘʧʦʚʥʝʥʥʷ ʩʘʡʪʫ (FAQ, ʂʘʪʝʛʦʨʽʾ, 

ɻʦʣʦʚʥʫ ʩʪʦʨʽʥʢʫ, ʧʦʩʠʣʘʥʥʷ),  

2. ʂʦʨʠʩʪʫʚʘʯ: 

¶ ʈʝʻʩʪʨʘʮʽʷ ʥʘ ʧʣʘʪʬʦʨʤʽ (ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʤʝʪʦʜʠ), 

ʧʨʠʜʙʘʥʥʷ ʢʫʨʩʽʚ, ʧʝʨʝʛʣʷʜ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, 

ʜʦʜʘʚʘʥʥʷ ʟʘʧʠʪʘʥʴ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʨʝʜʘʛʫʚʘʥʥʷ ʧʨʦʬʽʣʶ 

ʢʦʨʠʩʪʫʚʘʯʘ. 

3. ɺʠʢʣʘʜʘʯ: 

¶ ɺʠʢʣʘʜʘʯ ʤʘʻ ʧʨʘʚʦ ʨʝʜʘʛʫʚʘʥʥʷ ʢʫʨʩʫ, ʚʣʘʩʥʦʛʦ ʧʨʦʬʽʣʶ ʪʘ 

ʚʠʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ. 

ʈʦʟʨʦʙʢʘ ʥʘʚʯʘʣʴʥʦʾ ʧʣʘʪʬʦʨʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʩʪʝʢʫ MERN [2], ʚ ʷʢʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ Front, Back End ʨʦʟʨʦʙʢʘ ʪʘ ʜʦʜʘʻʪʴʩʷ ʙʘʟʘ ʜʘʥʠʭ. ɹʘʟʦʶ ʜʘʥʠʭ (ɹɼ) 

ʚʠʩʪʫʧʘʻ MongoDB, ʜʣʷ ʧʦʙʫʜʦʚʠ Back-End ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ Express.js, Node.js, 



 

 

TypeScript, ʪʘ ʽʥʰʽ ʪʝʭʥʦʣʦʛʽʾ, ʥʘʧʨʠʢʣʘʜ Routing. ɼʣʷ ʢʝʰʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

REDIS ʟ Upstash, ʪʘʢʦʞ ʜʦ ʚʠʢʦʥʘʥʥʷ ʟʘʣʫʯʝʥʦ Redux ToolKit ʪʘ Socket.IO.  

ʆʩʥʦʚʥʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï ʮʝ TypeScript ï ʪʠʧʽʟʦʚʘʥʘ ʚʝʨʩʽʷ JavaScript, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʩʫʚʦʨʫ ʪʠʧʽʟʘʮʽʶ ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʚʠʢʣʶʯʝʥʥʷ ʧʨʦʙʣʝʤ ʟ ʪʠʧʘʤʠ ʜʘʥʠʭ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ɹɼ. ɼʣʷ FrontEnd 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʽʙʣʽʦʪʝʢʘ React ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʤʦʜʫʣʷʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʧʦʙʫʜʦʚʫ ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ Tailwind CSS [1], ʱʦ 

ʻ ʜʦʩʠʪʴ ʟʨʫʯʥʠʤ ʟʘʚʜʷʢʠ ʤʦʜʫʣʴʥʦʩʪʽ.  ʊʘʢʦʞ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʥʮʠʧ ñResponsive Designò. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟʦʚʥʽʰʥʽʡ 

ʚʠʛʣʷʜ ʜʦʜʘʪʢʘ ʧʘʩʫʻ ʙʫʜʴ-ʷʢʦʤʫ ʧʨʠʩʪʨʦʶ ʢʦʨʠʩʪʫʚʘʯʘ. ʅʝ ʚʪʨʘʯʘʶʯʠ ʤʦʞʣʠʚʦʩʪʽ 

ʦʪʨʠʤʘʪʠ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʘ ʜʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʘʢʪʦʨʘʤʠ (ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʩʠʩʪʝʤʠ) ʪʘ ʩʘʤʦʶ ʩʠʩʪʝʤʦʶ. React ʻ ʜʫʞʝ ʧʦʧʫʣʷʨʥʦʶ ʪʘ 

ʝʬʝʢʪʠʚʥʦʶ ʙʽʙʣʽʦʪʝʢʦʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʛʥʫʯʢʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʩʧʨʦʩʪʠʪʠ ʨʦʟʨʦʙʢʫ ʟʘʚʜʷʢʠ ʟʨʫʯʥʠʤ ʙʽʙʣʽʦʪʝʢʘʤ. ɼʦ ʧʨʠʢʣʘʜʫ, ʙʽʙʣʽʦʪʝʢʘ 

ʟ ʽʢʦʥʢʘʤʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʫ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʤʧʦʨʪʫʚʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʜʫ ʪʘ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʜʫʙʣʶʚʘʥʥʷ ʧʽʜ ʯʘʩ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ. 

ɼʣʷ ʙʽʣʴʰʦʛʦ ʨʦʟʫʤʽʥʥʷ, ʜʦʢʣʘʜʘʶ ʨʠʩ. 1, ʥʘ ʷʢʦʤʫ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʜʽʘʛʨʘʤʫ 

ʨʦʟʛʦʨʪʘʥʥʷ ʧʨʦʻʢʪʫ. 

 
ʈʠʩ. 5 ɼʽʘʛʨʘʤʘ ʨʦʟʛʦʨʪʘʥʥʷ ʧʨʦʻʢʪʫ 

ʅʘ ʜʽʘʛʨʘʤʽ ʤʦʞʝʤʦ ʧʦʙʘʯʠʪʠ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʾʾ ʨʦʙʦʪʠ. ʊʘʢʦʞ ʥʘ ʥʽʡ ʟʦʙʨʘʞʝʥʦ ʚʽʜʦʢʨʝʤʣʝʥʽ ʚʫʟʣʠ, ʷʢʽ ʻ API ʪʘ ʙʘʟʦʶ ʜʘʥʠʭ.  

ɼʣʷ ʩʧʨʘʚʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʙʫʜʫʚʘʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʻ ʧʦʧʫʣʷʨʥʠʤʠ, ʧʨʦʪʝʩʪʦʚʘʥʠʤʠ ʪʘ ʩʪʘʙʽʣʴʥʦ 

ʨʦʙʦʯʠʤʠ. ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʫʯʘʩʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜʭʦʜʠ, ʷʢʽ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʧʦʯʘʪʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʠʰʝ ʯʝʨʝʟ ʢʽʣʴʢʘ ʨʦʢʽʚ, ʽʟ-ʟʘ ʚʠʩʦʢʦʾ ʛʥʫʯʢʦʩʪʽ ʪʘ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʩʪʽ 

ʨʦʟʨʦʙʢʠ ʪʘ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  



 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. 7 Reasons Why You Should Use Tailwind CSS Right Now [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.material-tailwind.com/blog/7-reasons-why-you-should-use-

tailwind-css 

2. MERN Stack Explained [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.mongodb.com/mern-stack 

3. The React Framework for the Web [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://nextjs.org/ 

  

https://www.mongodb.com/mern-stack
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʈɽɸʃɯɿɸʎɯɰ ɻʈʀ ʊʀʇʋ ʇʃɸʊʌʆʈʄɽʈ 

ʑʝʛʦʣʴ ɸ.ɸ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɺʘʩʠʣʶʢ-ɿʘʡʮʝʚʘ ʉ.ɺ. 

ɸʥʦʪʘʮʽʷ. ʎʷ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʪʘ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʛʨʠ ʪʠʧʫ ʧʣʘʪʬʦʨʤʝʨ. ʇʣʘʪʬʦʨʤʝʨʠ ʻ ʦʜʥʠʤʠ ʟ 

ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʽʛʨʦʚʠʭ ʞʘʥʨʽʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʜʠʥʘʤʽʢʠ ʪʘ 

ʩʢʣʘʜʥʠʭ ʛʝʡʤʧʣʝʡʥʠʭ ʤʝʭʘʥʽʢ. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʪʘʢʦʛʦ ʪʠʧʫ 

ʽʛʦʨ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʛʝʡʤʜʠʟʘʡʥʫ, ʘʨʭʽʪʝʢʪʫʨʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʦʾ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ 

ʜʦʩʣʽʜʞʝʥʥʽ, ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʛʨʠ 

ʪʠʧʫ ʧʣʘʪʬʦʨʤʝʨ. 

ɺʩʪʫʧ. ʋ ʩʫʯʘʩʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʚʽʪʽ ʢʦʤʧ'ʶʪʝʨʥʽ ʽʛʨʠ ʚʽʜʽʛʨʘʶʪʴ ʟʥʘʯʫʱʫ ʨʦʣʴ ʫ 

ʨʦʟʚʘʛʘʭ ʪʘ ʨʦʟʚʠʪʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʨʽʟʥʦʛʦ ʚʽʢʫ ʪʘ ʽʥʪʝʨʝʩʽʚ. ʇʣʘʪʬʦʨʤʝʨʠ, ʦʜʠʥ ʟ 

ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʞʘʥʨʽʚ ʚ ʽʥʜʫʩʪʨʽʾ ʚʽʜʝʦʽʛʦʨ, ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʩʚʦʻʶ ʜʠʥʘʤʽʢʦʶ, 

ʟʘʭʦʧʣʶʶʯʠʤ ʛʝʡʤʧʣʝʻʤ ʪʘ ʫʥʽʢʘʣʴʥʠʤ ʚʽʟʫʘʣʴʥʠʤ ʩʪʠʣʝʤ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʘʥʘʣʦʛʽʚ ʥʘ ʨʠʥʢʫ. ɺʠʚʯʝʥʥʷ ʽʩʥʫʶʯʠʭ 

ʨʽʰʝʥʴ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ʇʨʦʝʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʛʨʠ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʛʝʡʤʧʣʝʶ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʘ ʙʘʢʘʣʘʚʨʩʴʢʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʨʦʟʛʣʷʜʽ ʪʘ ʨʝʘʣʽʟʘʮʽʾ 

ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʮʴʦʛʦ ʪʠʧʫ ʽʛʦʨ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ. ʆʙʨʘʥʘ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʪʝʤʘ ʜʦʚʛʠʡ ʯʘʩ ʮʽʢʘʚʠʣʘ 

ʤʝʥʝ ʷʢ ʟʽ ʩʪʦʨʦʥʠ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʪʘʢ ʽ ʟʽ ʩʪʦʨʦʥʠ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ. ʅʘ ʨʠʥʢʫ 

ʧʨʠʩʫʪʥʷ ʜʝʷʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʝʢʪʽʚ ʜʘʥʦʾ ʪʝʤʘʪʠʢʠ, ʘʣʝ ʚ ʧʣʘʥʘʭ ʨʦʟʨʦʙʠʪʠ ʚʣʘʩʥʠʡ, 

ʫʥʽʢʘʣʴʥʠʡ ʧʨʦʝʢʪ. ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʧʨʠʩʫʪʥʻ ʧʨʘʛʥʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʥʜʝʥʮʽʡ ʫ ʛʘʣʫʟʽ ʨʦʟʨʦʙʢʠ ʽʛʦʨ, ʪʝʭʥʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʨʦʟʨʦʙʢʠ ʧʣʘʪʬʦʨʤʝʨʽʚ, ʧʨʦʮʝʩʽʚ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʛʨʠ, ʪʘ ʚʣʘʩʥʝ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʛʨʠ ʷʢ ʪʘʢʦʾ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʜʦʜʘʪʦʢ ʤʘʻ ʤʘʪʠ ʧʨʦʩʪʠʡ, ʟʨʦʟʫʤʽʣʠʡ ʪʘ ʧʨʠʻʤʥʠʡ ʢʦʨʠʩʪʫʚʘʯʫ 

ʽʥʪʝʨʬʝʡʩ. ʈʝʟʫʣʴʪʘʪ ʥʝ ʤʘʻ ʚʠʢʣʠʢʘʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʧʨʠʩʪʨʦʶ ʢʦʨʠʩʪʫʚʘʯʘ, ʪʦʤʫ 

ʨʘʟʦʤ ʟ ʦʩʥʦʚʥʠʤʠ ʤʦʤʝʥʪʘʤʠ ʤʘʻ ʨʦʟʛʣʷʜʘʪʠʩʷ ʽ ʦʧʪʠʤʽʟʘʮʽʷ ʛʨʠ.  

ʇʽʜ ʯʘʩ ʧʦʰʫʢʽʚ ʽʜʝʡ ʜʣʷ ʦʩʥʦʚʠ ʧʨʦʝʢʪʫ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʦʙʨʘʪʠ ʽʛʨʦʚʠʡ ʨʫʰʽʡ 

Unity. ʎʝʡ ʚʘʨʽʘʥʪ ʜʦʟʚʦʣʠʪʴ ʩʧʨʦʩʪʠʪʠ ʨʝʘʣʽʟʘʮʽʶ ʢʽʥʮʝʚʦʛʦ ʧʨʦʝʢʪʫ, ʥʝ ʦʙʤʝʞʫʶʯʠ 

ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣ ʪʘ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ. ʊʘʢʦʞ ʦʙʨʘʥʠʡ ʚʘʨʽʘʥʪ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʜʦʜʘʪʢʫ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʙʫʣʦ ʦʙʨʘʥʦ C#. ɺ ʧʨʦʮʝʩʽ 

ʨʦʟʨʦʙʢʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʽʰʝ ʦʟʥʘʡʦʤʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʛʦʨ ʥʘ ʧʣʘʪʬʦʨʤʽ Unity.  

ʈʘʟʦʤ ʟ ʪʠʤ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʢ ʛʨʠ, ʪʘʢʠʭ ʷʢ ʢʝʨʫʚʘʥʥʷ ʧʝʨʩʦʥʘʞʝʤ ʪʘ ʟʽʪʢʥʝʥʥʷ ʟ ʦʙ'ʻʢʪʘʤʠ, ʘ ʪʘʢʦʞ 

ʨʦʟʨʦʙʢʠ ʛʨʘʬʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʛʨʠ, ʚʢʣʶʯʘʶʯʠ ʜʠʟʘʡʥ ʧʝʨʩʦʥʘʞʽʚ, ʨʽʚʥʽʚ, ʦʙ'ʻʢʪʽʚ, ʘ 

ʪʘʢʦʞ ʘʥʽʤʘʮʽʶ ʪʘ ʝʬʝʢʪʠ. 

ɺʠʩʥʦʚʦʢ. ɺ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʦ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʥʦ 

ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ ʛʨʠ ʪʠʧʫ ʧʣʘʪʬʦʨʤʝʨ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʣʘʪʬʦʨʤʫ Unity ʪʘ 

ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#.  

ʈʦʟʨʦʙʣʝʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʝ ʚ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʷʭ 

ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʽʛʦʨ, ʘ ʪʘʢʦʞ ʫ ʢʦʤʝʨʮʽʡʥʠʭ ʮʽʣʷʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʣʘʪʬʦʨʤʝʨʽʚ ʥʘ ʦʩʥʦʚʽ Unity.   

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. How to Make Your Own Unity 2D Video Game. ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ unity.com: ʚʝʙ-

ʩʘʡʪ. URL: https://unity.com/how-to/beginner-2D-game-resources 
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʇʈʆɼɸɾʋ/ʅɸɼɸʅʅʗ ʇɯɼʇʀʉʂʀ ʅɸ 

ʂʅʀɻʀ/ʌɯʃʔʄʀ/ʂʆʄʇ'ʖʊɽʈʅɯ ɯɻʈʀ 

ʇʘʚʣʝʥʢʦ ɺ.ʈ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʫʰʤʘ ʆ. ɺ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʨʠʥʢʫ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ. 

ʎʝ ʟʫʤʦʚʣʝʥʦ ʥʠʟʢʦʶ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ: 

¶ ɿʤʽʥʘ ʧʦʚʝʜʽʥʢʠ ʩʧʦʞʠʚʘʯʽʚ: ʣʶʜʠ ʚʩʝ ʯʘʩʪʽʰʝ ʦʙʠʨʘʶʪʴ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʠ ʜʣʷ 

ʜʦʩʪʫʧʫ ʜʦ ʢʦʥʪʝʥʪʫ, ʟʘʤʽʩʪʴ ʧʦʢʫʧʢʠ ʬʽʟʠʯʥʠʭ ʥʦʩʽʾʚ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʟʨʫʯʥʽʩʪʶ, 

ʜʦʩʪʫʧʥʽʩʪʶ ʪʘ ʰʠʨʦʢʠʤ ʚʠʙʦʨʦʤ ʢʦʥʪʝʥʪʫ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ʪʘʢʽ ʩʝʨʚʽʩʠ. 

¶ ɿʙʽʣʴʰʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ɯʥʪʝʨʥʝʪʫ: ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ɯʥʪʝʨʥʝʪʫ ʪʘ ʜʦʩʪʫʧʥʠʭ 

ʪʘʨʠʬʽʚ ʨʦʙʠʪʴ ʦʥʣʘʡʥ-ʜʦʩʪʫʧ ʜʦ ʢʦʥʪʝʥʪʫ ʟʨʫʯʥʠʤ ʪʘ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʣʶʜʝʡ. 

¶ ɿʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʩʪʨʠʤʽʥʛʦʚʠʭ ʩʝʨʚʽʩʽʚ: ʧʦʷʚʘ ʪʘ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʩʪʨʠʤʽʥʛʦʚʠʭ ʩʝʨʚʽʩʽʚ, ʪʘʢʠʭ ʷʢ Netflix, Spotify, Amazon Prime Video, 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʣʶʜʠ ʛʦʪʦʚʽ ʧʣʘʪʠʪʠ ʟʘ ʜʦʩʪʫʧ ʜʦ ʢʦʥʪʝʥʪʫ ʟʘ ʧʽʜʧʠʩʢʦʶ. 

ɺʥʘʩʣʽʜʦʢ ʮʠʭ ʬʘʢʪʦʨʽʚ, ʨʠʥʦʢ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ. ɿʘ 

ʧʨʦʛʥʦʟʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʜʦ 2026 ʨʦʢʫ ʡʦʛʦ ʦʙʩʷʛ ʩʷʛʥʝ 482,9 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ ʉʐɸ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʨʠʥʢʫ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ, ʽʩʥʫʶʯʽ ʦʥʣʘʡʥ-

ʩʝʨʚʽʩʠ ʥʝ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʨʝʙʘʤ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɹʘʛʘʪʦ ʟ ʥʠʭ ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ 

ʥʝʜʦʣʽʢʠ: 

¶ ʆʙʤʝʞʝʥʠʡ ʩʧʝʢʪʨ ʢʦʥʪʝʥʪʫ: ʜʝʷʢʽ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʠ ʧʨʦʧʦʥʫʶʪʴ ʣʠʰʝ 

ʦʙʤʝʞʝʥʠʡ ʩʧʝʢʪʨ ʢʥʠʛ, ʬʽʣʴʤʽʚ, ʢʦʤʧ'ʶʪʝʨʥʠʭ ʽʛʦʨ, ʱʦ ʟʤʫʰʫʻ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʰʫʢʘʪʠ ʢʦʥʪʝʥʪ ʥʘ ʽʥʰʠʭ ʧʣʘʪʬʦʨʤʘʭ. 

¶ ʅʝʟʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ: ʽʥʪʝʨʬʝʡʩ ʜʝʷʢʠʭ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ ʥʝʟʨʫʯʥʠʡ ʪʘ 

ʥʝʟʨʦʟʫʤʽʣʠʡ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʨʦʙʠʪʴ ʜʦʩʪʫʧ ʜʦ ʢʦʥʪʝʥʪʫ ʩʢʣʘʜʥʠʤ ʪʘ 

ʥʝʢʦʤʬʦʨʪʥʠʤ. 

¶ ɾʦʨʩʪʢʽ ʤʦʜʝʣʽ ʧʽʜʧʠʩʢʠ: ʙʘʛʘʪʦ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ ʧʨʦʧʦʥʫʶʪʴ ʞʦʨʩʪʢʽ ʤʦʜʝʣʽ 

ʧʽʜʧʠʩʢʠ, ʷʢʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʨʝʙʘʤ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʅʘʧʨʠʢʣʘʜ, ʜʝʷʢʽ ʩʝʨʚʽʩʠ 

ʧʨʦʧʦʥʫʶʪʴ ʣʠʰʝ ʧʽʜʧʠʩʢʠ ʥʘ ʚʝʩʴ ʤʽʩʷʮʴ, ʱʦ ʥʝʚʠʛʽʜʥʦ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ 

ʭʦʯʫʪʴ ʧʝʨʝʛʣʷʜʘʪʠ ʢʦʥʪʝʥʪ ʣʠʰʝ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ. 

¶ ɺʽʜʩʫʪʥʽʩʪʴ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ: ʙʘʛʘʪʦ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ ʥʝ 

ʧʨʦʧʦʥʫʶʪʴ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʢʦʥʪʝʥʪʫ, ʱʦ ʫʩʢʣʘʜʥʶʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʦʰʫʢ ʢʦʥʪʝʥʪʫ, ʷʢʠʡ ʾʤ ʮʽʢʘʚʠʡ. 

¶ ɺʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʦʾ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʨʽʟʥʦʛʦ ʢʦʥʪʝʥʪʫ: ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʯʘʩʪʦ ʜʦʚʦʜʠʪʴʩʷ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʢʽʣʴʢʦʤʘ ʨʽʟʥʠʤʠ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʘʤʠ ʜʣʷ 

ʜʦʩʪʫʧʫ ʜʦ ʢʥʠʛ, ʬʽʣʴʤʽʚ, ʢʦʤʧ'ʶʪʝʨʥʠʭ ʽʛʦʨ, ʱʦ ʨʦʙʠʪʴ ʜʦʩʪʫʧ ʜʦ ʢʦʥʪʝʥʪʫ 

ʥʝʟʨʫʯʥʠʤ. 

ʎʽ ʥʝʜʦʣʽʢʠ ʽʩʥʫʶʯʠʭ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ ʩʪʚʦʨʶʶʪʴ ʧʦʪʨʝʙʫ ʚ ʨʦʟʨʦʙʮʽ ʥʦʚʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʧʦʪʨʝʙʘʤ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʧʨʦʧʦʥʫʚʘʪʠ 

ʾʤ ʟʨʫʯʥʠʡ ʪʘ ʜʦʩʪʫʧʥʠʡ ʩʧʦʩʽʙ ʜʦʩʪʫʧʫ ʜʦ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ. 

ʄʝʪʘ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʨʦʜʘʞʫ/ʥʘʜʘʥʥʷ ʧʽʜʧʠʩʢʠ ʥʘ 

ʢʥʠʛʠ/ʬʽʣʴʤʠ/ʢʦʤʧ'ʶʪʝʨʥʽ ʽʛʨʠ ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ ʟʨʫʯʥʦʾ ʪʘ ʜʦʩʪʫʧʥʦʾ ʧʣʘʪʬʦʨʤʠ, 

ʷʢʘ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʚʠʤʦʛʘʤ: 

¶ ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʢʦʥʪʝʥʪʫ: ʧʨʦʧʦʥʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʩʪʫʧ ʜʦ ʰʠʨʦʢʦʛʦ 

ʨʦʟʤʘʾʪʪʷ ʢʥʠʛ, ʬʽʣʴʤʽʚ ʪʘ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʽʛʦʨ. 

¶ ɿʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ: ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʠʡ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ 

ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

¶ ɻʥʫʯʢʽ ʤʦʜʝʣʽ ʧʽʜʧʠʩʢʠ: ʥʘʜʘʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʦʞʣʠʚʽʩʪʴ ʦʙʠʨʘʪʠ ʨʽʟʥʽ 

ʤʦʜʝʣʽ ʧʽʜʧʠʩʢʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭʥʽʤ ʧʦʪʨʝʙʘʤ ʪʘ ʙʶʜʞʝʪʫ. 



 

 

¶ ʇʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ: ʨʝʢʦʤʝʥʜʦʚʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʢʦʥʪʝʥʪ ʥʘ 

ʦʩʥʦʚʽ ʾʭʥʽʭ ʽʥʪʝʨʝʩʽʚ ʪʘ ʽʩʪʦʨʽʾ ʧʝʨʝʛʣʷʜʽʚ. 

¶ ɹʝʟʧʝʯʥʽ ʧʣʘʪʝʞʽ: ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʯʥʽ ʪʘ ʟʨʫʯʥʽ ʤʝʪʦʜʠ ʦʧʣʘʪʠ. 

¶ ʉʫʤʽʩʥʽʩʪʴ ʟ ʨʽʟʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ: ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʻ ʙʫʪʠ ʩʫʤʽʩʥʠʤ ʟ 

ʨʽʟʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʚʢʣʶʯʘʶʯʠ ʢʦʤʧ'ʶʪʝʨʠ, ʩʤʘʨʪʬʦʥʠ ʪʘ ʧʣʘʥʰʝʪʠ. 

ɼʦʩʷʛʥʝʥʥʷ ʮʠʭ ʮʽʣʝʡ ʜʦʟʚʦʣʠʪʴ: 

¶ ɿʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʽʚ: ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ 

ʧʦʪʨʝʙʘʤ ʪʘ ʦʯʽʢʫʚʘʥʥʷʤ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʧʨʦʧʦʥʫʶʯʠ ʾʤ ʟʨʫʯʥʠʡ ʪʘ ʜʦʩʪʫʧʥʠʡ 

ʩʧʦʩʽʙ ʜʦʩʪʫʧʫ ʜʦ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ. 

¶ ɿʙʽʣʴʰʠʪʠ ʧʨʦʜʘʞ ʢʦʥʪʝʥʪʫ: ʟʘʚʜʷʢʠ ʟʨʫʯʥʦʤʫ ʽʥʪʝʨʬʝʡʩʫ, ʛʥʫʯʢʠʤ ʤʦʜʝʣʷʤ 

ʧʽʜʧʠʩʢʠ ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʤ ʨʝʢʦʤʝʥʜʘʮʽʷʤ, ʧʣʘʪʬʦʨʤʘ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ 

ʧʨʦʜʘʞ ʢʦʥʪʝʥʪʫ. 

¶ ʇʽʜʚʠʱʠʪʠ ʣʦʷʣʴʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ: ʷʢʽʩʥʠʡ ʢʦʥʪʝʥʪ ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦʧʦʤʦʞʫʪʴ ʧʽʜʚʠʱʠʪʠ ʣʦʷʣʴʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

¶ ɿʙʽʣʴʰʠʪʠ ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ: ʽʥʥʦʚʘʮʽʡʥʘ ʧʣʘʪʬʦʨʤʘ ʜʦʟʚʦʣʠʪʴ ʢʦʤʧʘʥʽʾ 

ʦʪʨʠʤʘʪʠ ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ ʥʘ ʨʠʥʢʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʨʦʜʘʞʫ/ʥʘʜʘʥʥʷ ʧʽʜʧʠʩʢʠ 

ʥʘ ʢʥʠʛʠ/ʬʽʣʴʤʠ/ʢʦʤʧ'ʶʪʝʨʥʽ ʽʛʨʠ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʢʦʤʧʘʥʽʷʤ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʘʞ ʢʦʥʪʝʥʪʫ, ʧʽʜʚʠʱʠʪʠ 

ʣʦʷʣʴʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʦʪʨʠʤʘʪʠ ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ ʥʘ ʨʠʥʢʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʇôʷʪʴ ʫʢʨʘʾʥʩʴʢʠʭ OTT-ʩʝʨʚʽʩʽʚ ʧʨʦʡʰʣʠ ʨʝʻʩʪʨʘʮʽʶ ʚ ʅʘʮʽʦʥʘʣʴʥʽʡ ʨʘʜʽ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://mediasat.info/uk/2023/10/26/pyat-

ukrayinskyh-ott-servisiv-projshly-reyestracziyu-v-naczionalnij-radi/ 

2. Digital Media - Worldwide [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.statista.com/outlook/dmo/digital-media/worldwide 

3. ɿʨʦʩʪʘʥʥʷ ʪʘ ʪʝʥʜʝʥʮʽʾ ʨʠʥʢʫ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.grandviewresearch.com/press-release/global-digital-

content-creation-market 
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ʉʀʉʊɽʄɸ ɺʀʗɺʃɽʅʅʗ ɽʃɽʄɽʅʊɯɺ ɼɽɿɯʅʌʆʈʄɸʎɯɰ ɺ ʇʆʊʆʂɸʍ 

ʊɽʂʉʊʆɺʀʍ ɼɸʅʀʍ 

ʂʘʯʤʘʨʘ ɸ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ. 

ʑʦʜʥʷ ʯʝʨʝʟ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘ ʽʥʰʽ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ ʛʝʥʝʨʫʻʪʴʩʷ ʪʘ 

ʧʦʰʠʨʶʻʪʴʩʷ, ʧʦʩʪʽʡʥʽ ʧʦʪʦʢʠ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫʩʢʣʘʜʥʶʶʪʴ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʬʘʢʪʽʚ ʜʣʷ ʧʝʨʝʩʽʯʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. ʊʘʢʠʤ ʯʠʥʦʤ ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 

ʧʦʰʠʨʝʥʥʷ ʜʝʟʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʦʞʝ ʰʢʦʜʠʪʠ ʩʫʩʧʽʣʴʩʪʚʫ ʯʝʨʝʟ ʚʧʣʠʚ ʥʘ ʩʫʩʧʽʣʴʥʽ 

ʧʦʛʣʷʜʠ ʽ ʪʝʥʜʝʥʮʽʾ. 

ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʜʝʟʽʥʬʦʨʤʘʮʽʾ ʚ ʧʦʪʦʢʘʭ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ Data Mining[1] ʜʣʷ ʟʙʦʨʫ, ʘʥʘʣʽʟʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ 

ʜʝʟʽʥʬʦʨʤʘʮʽʾ ʚ ʧʦʪʦʢʘʭ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ ʩʣʫʞʠʪʠʤʫʪʴ ʦʩʥʦʚʦʶ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʚʧʣʠʚʽʚ ʪʘ ʧʨʠʡʥʷʪʪʷ ʚʯʘʩʥʠʭ ʟʘʭʦʜʽʚ ʫ ʧʨʦʪʠʜʽʾ 

ʜʝʟʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʩʧʨʠʷʪʠʤʝ ʟʘʙʝʟʧʝʯʝʥʥʶ ʙʝʟʧʝʢʠ ʪʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʩʫʯʘʩʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʱʝ ʟʘʟʥʘʯʝʥʦʛʦ, ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʩʪʚʦʨʠʪʠ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʜʣʷ ʩʠʩʪʝʤʠ 

ʚʠʷʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʜʝʟʽʥʬʦʨʤʘʮʽʾ ʚ ʪʝʢʩʪʦʚʠʭ ʧʦʪʦʢʘʭ. ʋ ʩʬʝʨʽ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʝʟʽʥʬʦʨʤʘʮʽʾ ʚʘʞʣʠʚʦ ʟʙʠʨʘʪʠ, ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʪʘ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ 

ʦʙʩʷʛʠ ʜʘʥʠʭ ʧʨʦ ʜʞʝʨʝʣʘ, ʪʠʧʠ ʪʘ ʧʦʰʠʨʝʥʥʷ ʤʘʥʽʧʫʣʷʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʉʭʦʚʠʱʝ 

ʜʘʥʠʭ ʜʦʧʦʤʘʛʘʻ ʟʙʝʨʽʛʘʪʠ ʮʽ ʜʘʥʽ ʚ ʫʧʦʨʷʜʢʦʚʘʥʦʤʫ ʬʦʨʤʘʪʽ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʠʡ 

ʜʦʩʪʫʧ ʜʦ ʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ.  

1. ʉʭʦʚʠʱʝ ʜʘʥʠʭ. ɹʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ Microsoft SQL Server Management Studio[2]. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʷʢʝ ʤʽʩʪʠʪʴ 4 ʪʘʙʣʠʮʴ-

ʚʠʤʽʨʽʚ ʪʘ 1 ʪʘʙʣʠʮʶ-ʬʘʢʪʽʚ. ʊʘʙʣʠʮʷ-ʚʠʤʽʨ çPubDateDimè - ʮʝ ʯʘʩʦʚʠʡ ʚʠʤʽʨ, ʷʢʠʡ 

ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ ʜʘʪʫ. ʊʘʙʣʠʮʷ-ʚʠʤʽʨ çRegionDimè - ʮʝ ʚʠʤʽʨ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ 

ʨʝʛʽʦʥ, ʜʝ ʥʘʧʠʩʘʥʘ ʩʪʘʪʪʷ. ʊʘʙʣʠʮʷ-ʚʠʤʽʨ çTypeDimè - ʮʝ ʚʠʤʽʨ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ 

ʪʠʧ ʩʪʘʪʪʽ. ʊʘʙʣʠʮʷ-ʚʠʤʽʨ çLangDimè - ʮʝ ʚʠʤʽʨ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ ʤʦʚʫ ʩʪʘʪʪʽ. ɯ 

ʪʘʙʣʠʮʷ-ʬʘʢʪʽʚ çArticleFactè ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʢʣʶʯʽ ʽʥʰʠʭ ʪʘʙʣʠʮʴ-ʚʠʤʽʨʽʚ, ʽ ʤʘʻ ʜʚʘ 

ʚʠʤʽʨʶʚʘʥʥʷ ï ʢʽʣʴʢʽʩʪʴ ʩʪʘʪʪʝʡ(Number) ʽ ʾʭ ʩʝʨʝʜʥʶ ʜʦʩʪʦʚʽʨʥʽʩʪʴ(AverageAccuracy). 

ʈʠʩ.1 ʉʪʨʫʢʪʫʨʘ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ 

2. ʇʨʠʢʣʘʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɹʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ Microsoft Visual Studio ʟ 

ʨʦʟʰʠʨʝʥʥʷʤ Mining Structure[3]. 



 

 

ʅʘ ʨʠʩʫʥʢʫ 2 ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ 1R-ʘʣʛʦʨʠʪʤ, ʮʝ ʥʘʡʧʨʦʩʪʽʰʠʡ ʘʣʛʦʨʠʪʤ 

ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʨʘʚʠʣ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʙôʻʢʪʘ; ʙʫʜʫʻ ʧʨʘʚʠʣʘ ʟʘ 

ʟʥʘʯʝʥʥʷʤʠ ʦʜʥʽʻʾ ʥʝʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʘʚʠʣʘ 

ʩʪʘʪʪʽ ʟʘ ʪʠʧʦʤ çɽʢʦʥʦʤʽʢʘè ʤʘʶʪʴ ʥʘʡʚʠʱʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, çPoliticsè ʤʘʶʪʴ ʥʘʡʥʠʞʯʫ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ. 

 
ʈʠʩ.2 ʄʝʪʦʜ ʅʘʾʚʥʦʛʦ ɹʘʻʩʘ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. futurenow.com.ua [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çʑʆ ʊɸʂɽ DATA MINING (ɸʅɸʃɯɿ 

ɼɸʅʀʍ)?è - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://futurenow.com.ua/shho-take-data-mining-analiz-

danyh/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 04.04.2024)  

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-2017  (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 20.04.2024) 

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

https://visualstudio.microsoft.com/ru/downloads/(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 10.04.2024) 

  

https://futurenow.com.ua/shho-take-data-mining-analiz-danyh/
https://futurenow.com.ua/shho-take-data-mining-analiz-danyh/
https://learn.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms?view=sql-server-2017
https://learn.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms?view=sql-server-2017
https://visualstudio.microsoft.com/ru/downloads/


 

 

ʋɼʂ 004.51 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʇɸʂɽʊʋ ʉʎɽʅɸʈɯɰɺ ɸʅɯʄɸʎɯʁʅʀʍ 

ɽʌɽʂʊɯɺ  

ʇʨʠʩʷʞʥʶʢ ʗ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʨʦʜʢʽʥ ɻ.ʆ. 

ʈʦʟʨʦʙʢʘ ʜʦʜʘʪʢʦʚʠʭ ʧʣʘʛʽʥʽʚ ʜʣʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʦʢʨʝʤʘ ʜʣʷ 

ʧʨʦʛʨʘʤ ʜʣʷ ʚʽʜʝʦʤʦʥʪʘʞʫ ʽ ʘʥʽʤʘʮʽʾ, ʷʢ-ʪʦ After Effects, ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ ʽ 

ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʨʦʟʰʠʨʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʘʥʦʾ 

ʧʨʦʛʨʘʤʠ, ʘʣʝ ʡ ʧʨʠʩʪʦʩʫʚʘʪʠ ʾʾ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʋ ʜʘʥʽʡ ʜʠʧʣʦʤʥʽʡ 

ʨʦʙʦʪʽ ʤʠ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʫʻʤʦ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʚʣʘʩʥʦʛʦ ʧʣʘʛʽʥʫ ʜʣʷ After Effects. 

ʎʝʡ ʧʣʘʛʽʥ ʩʪʚʦʨʶʻʪʴʩʷ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʘʥʘʣʦʛʫ ʚʽʜʦʤʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, Motion Tools 

Pro. 

ʅʘʰʦʶ ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʻ ʘʥʘʣʽʟ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʧʣʘʛʽʥʽʚ ʜʣʷ After Effects, 

ʨʦʟʛʣʷʜ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽʩʥʫʶʯʦʛʦ ʧʣʘʛʽʥʫ Motion Tools Pro, ʪʘ 

ʨʦʟʨʦʙʢʘ ʚʣʘʩʥʦʛʦ ʧʣʘʛʽʥʫ, ʷʢʠʡ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʧʦʪʨʝʙʘʤ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʤʦʞʝ 

ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʚʽʜʦʤʠʤʠ ʘʥʘʣʦʛʘʤʠ. 

After Effects - ʮʝ ʚʽʜʦʤʝ ʪʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʘʥʽʤʘʮʽʾ, ʚʽʜʝʦʤʦʥʪʘʞʫ ʪʘ ʜʦʜʘʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʝʬʝʢʪʽʚ. ʈʦʟʨʦʙʢʘ ʚʣʘʩʥʦʛʦ 

ʧʣʘʛʽʥʫ ʜʣʷ ʮʽʻʾ ʧʣʘʪʬʦʨʤʠ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʠ ʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦʜʘʪʢʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʷʢʽ ʚʦʥʠ ʚʚʘʞʘʶʪʴ ʧʦʪʨʽʙʥʠʤʠ. 

ɺʠʙʽʨ ʪʝʤʠ ʦʙʫʤʦʚʣʝʥʠʡ ʘʢʪʫʘʣʴʥʽʩʪʶ ʧʠʪʘʥʥʷ ʨʦʟʨʦʙʢʠ ʧʣʘʛʽʥʽʚ ʜʣʷ After Effects ʪʘ 

ʙʘʞʘʥʥʷʤ ʛʣʠʙʰʝ ʜʦʩʣʽʜʠʪʠ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʣʘʩʥʠʭ ʨʽʰʝʥʴ ʫ ʮʽʡ 

ʛʘʣʫʟʽ. 

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʚʣʘʩʥʦʛʦ ʧʣʘʛʽʥʫ ʜʣʷ After Effects, ʷʢʠʡ 

ʙʫʜʝ ʘʥʘʣʦʛʦʤ ʚʽʜʦʤʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ Motion Tools Pro. ʎʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʝʪʘʣʴʥʠʡ 

ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽʩʥʫʶʯʦʛʦ ʧʣʘʛʽʥʫ, ʚʠʚʯʝʥʥʷ API After Effects, 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʶ ʥʦʚʦʛʦ ʧʣʘʛʽʥʫ, ʘ ʪʘʢʦʞ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʦʮʽʥʢʫ ʡʦʛʦ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʨʠʩʪʫʚʘʮʴʢʦʾ ʟʨʫʯʥʦʩʪʽ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1.ɻʣʠʙʦʢʝ ʚʠʚʯʝʥʥʷ API ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʦʟʨʦʙʢʠ ʜʣʷ ʧʣʘʛʽʥʽʚ After Effects. 

2.ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽʩʥʫʶʯʦʛʦ ʧʣʘʛʽʥʫ Motion 

Tools Pro. 

3.ɼʝʪʘʣʴʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʚʣʘʩʥʦʛʦ ʧʣʘʛʽʥʫ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

4.ɻʣʠʙʦʢʝ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʚʘʣʽʜʘʮʽʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʣʘʛʽʥʫ ʥʘ ʨʝʘʣʴʥʠʭ ʧʨʦʝʢʪʘʭ. 

5.ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʚʣʘʩʥʦʛʦ ʧʣʘʛʽʥʫ ʟ Motion Tools Pro. 

ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʙʫʜʝ ʩʪʚʦʨʝʥʠʡ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʣʘʛʽʥ ʜʣʷ After Effects, ʷʢʠʡ ʟʜʘʪʥʠʡ 

ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʚʽʜʦʤʠʤʠ ʘʥʘʣʦʛʘʤʠ ʥʘ ʨʠʥʢʫ. ʊʘʢʦʞ ʧʣʘʥʫʻʪʴʩʷ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ 

ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʧʣʘʛʽʥʽʚ ʜʣʷ ʜʘʥʦʾ ʧʣʘʪʬʦʨʤʠ ʪʘ ʚʠʷʚʣʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ. 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ, ʥʘʰʦʶ ʦʩʥʦʚʥʦʶ ʩʪʨʘʪʝʛʽʻʶ ʙʫʜʝ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʧʣʘʛʽʥʫ ʥʘ ʦʧʪʠʤʘʣʴʥʫ ʨʦʙʦʪʫ ʟ After Effects. ʄʠ ʧʣʘʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʡʥʦʚʽʰʽ 

ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʥʘʰʦʛʦ ʧʣʘʛʽʥʫ. 

ɺʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝ ʩʧʽʚʧʨʘʮʷ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ After 

Effects ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭʥʽʭ ʧʦʪʨʝʙ.  

ʆʢʨʽʤ ʪʦʛʦ, ʤʠ ʙʫʜʝʤʦ ʨʝʪʝʣʴʥʦ ʪʝʩʪʫʚʘʪʠ ʥʘʰ ʧʣʘʛʽʥ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʨʦʟʨʦʙʢʠ, 

ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʡʦʛʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʄʠ ʧʣʘʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ 

ʤʝʪʦʜʠ ʪʝʩʪʫʚʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʶʥʽʪ-ʪʝʩʪʫʚʘʥʥʷ, ʽʥʪʝʛʨʘʮʽʡʥʝ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦʙ ʚʧʝʚʥʠʪʠʩʷ, ʱʦ ʥʘʰ ʧʣʘʛʽʥ ʧʨʘʮʶʻ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʧʽʜ ʨʽʟʥʠʤʠ 

ʫʤʦʚʘʤʠ. 



 

 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʦʟʨʦʙʢʠ ʧʣʘʛʽʥʫ, ʤʠ ʧʨʦʚʝʜʝʤʦ ʨʷʜ ʚʠʧʨʦʙʫʚʘʥʴ, ʱʦʙ 

ʧʦʨʽʚʥʷʪʠ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʟ ʽʩʥʫʶʯʠʤ ʧʣʘʛʽʥʦʤ Motion Tools Pro. 

ʄʠ ʚʠʢʦʨʠʩʪʘʻʤʦ ʮʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʰʦʛʦ ʧʣʘʛʽʥʫ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʛʦ, 

ʱʦ ʚʽʥ ʟʜʘʪʥʠʡ ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʚʽʜʦʤʠʤʠ ʘʥʘʣʦʛʘʤʠ ʥʘ ʨʠʥʢʫ. 

ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʤʠ ʩʪʚʦʨʠʤʦ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʣʘʛʽʥ ʜʣʷ After Effects, ʷʢʠʡ ʟʤʦʞʝ 

ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʚʽʜʦʤʠʤʠ ʘʥʘʣʦʛʘʤʠ ʥʘ ʨʠʥʢʫ. 

ʊʘʢʦʞ ʤʠ ʧʣʘʥʫʻʤʦ ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʧʣʘʛʽʥʽʚ ʜʣʷ ʜʘʥʦʾ 

ʧʣʘʪʬʦʨʤʠ ʪʘ ʚʠʷʚʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Stack Overflow - ʬʦʨʫʤ ʜʣʷ ʧʨʦʛʨʘʤʽʩʪʽʚ ʟ ʤʦʞʣʠʚʽʩʪʶ ʟʘʜʘʚʘʪʠ ʪʘ 

ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʟʘʧʠʪʘʥʥʷ: https://stackoverflow.com/ 

2. GitHub - ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʩʧʽʣʴʥʦʾ ʨʦʟʨʦʙʢʠ ʚʝʙ- 

ʜʦʜʘʪʢʽʚ:https://github.com/ 

3. MotionDesignSchool ï ʩʘʡʪ ʨʦʟʨʦʙʥʠʢʽʚ ʧʣʘʛʽʥʫ ʜʣʷ After Effects 

https://motiondesign.school/products/motion-tools/ 
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ʋɼʂ 004.51 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ɸɺʊʆʄɸʊʀɿɸʎɯɰ ʂʆʅʊʈʆʃʖ 

ʋʉʇɯʐʅʆʉʊɯ ʋʏʅɯɺ ɺ ɿɸʂʃɸɼɸʍ ʉɽʈɽɼʅʔʆɰ ʆʉɺɯʊʀ 

ʊʦʢʘʨʝʮʴ ɹ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ. ʆ. 

ʉʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʥʦʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʪʝʭʥʦʣʦʛʽʡ ʦʙʫʤʦʚʠʚ 

ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʨʠ ʢʦʤʧ'ʶʪʝʨʠʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʤʦʚʘ ʧʦʚʠʥʥʘ ʡʪʠ ʥʝ ʩʪʽʣʴʢʠ ʧʨʦ ʧʽʜʨʫʯʥʠʢʠ ʽ ʥʘʚʽʪʴ ʥʝ ʧʨʦ ʥʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʘ ʧʨʦ ʧʦʙʫʜʦʚʫ ʜʽʻʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʦʪʦʯʝʥʥʷ. ʇʨʦʛʨʝʩ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʋʢʨʘʾʥʽ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʦʟʚʦʣʷʻ ʩʴʦʛʦʜʥʽ ʛʦʚʦʨʠʪʠ ʧʨʦ 

ʧʦʙʫʜʦʚʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʚʽʜʢʨʠʪʦʶ ʝʣʝʢʪʨʦʥʥʦʶ ʥʘʚʯʘʣʴʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ. 

ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʚʠʤʘʛʘʻ ʝʬʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʢʦʥʪʨʦʣʶ ʫʩʧʽʰʥʦʩʪʽ ʫʯʥʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʘʥʜʘʨʪʘʤ ʪʘ ʚʠʤʦʛʘʤ ʧʨʦʚʽʜʥʠʭ ʢʨʘʾʥ 

ʩʚʽʪʫ. ʈʦʟʛʣʷʜʘʶʯʠ ʽʩʥʫʶʯʽ ʚʠʢʣʠʢʠ ʽ ʤʦʞʣʠʚʦʩʪʽ, ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʯʘʣʴʥʠʭ 

ʜʦʩʷʛʥʝʥʴ, ʘʜʘʧʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʢʦʞʥʦʛʦ ʫʯʥʷ, ʘ 

ʪʘʢʦʞ ʧʽʜʪʨʠʤʢʫ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʢʦʥʪʨʦʣʶ ʫʩʧʽʰʥʦʩʪʽ ʫʯʥʽʚ ʫ ʟʘʢʣʘʜʘʭ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚ 

ʋʢʨʘʾʥʽ ʤʘʻ ʥʠʟʢʫ ʧʝʨʝʢʦʥʣʠʚʠʭ ʧʝʨʝʚʘʛ ʽ ʦʙʛʨʫʥʪʦʚʘʥʠʡ ʩʝʥʩ ʩʘʤʝ ʜʣʷ ʮʴʦʛʦ ʨʽʚʥʷ 

ʦʩʚʽʪʠ: 

¶ ʄʘʩʰʪʘʙʥʽʩʪʴ: ɿʘʢʣʘʜʠ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʚʝʣʠʢʫ 
ʢʽʣʴʢʽʩʪʴ ʫʯʥʽʚ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʨʫʯʥʝ ʚʝʜʝʥʥʷ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʷʢʽʩʥʠʡ 

ʢʦʥʪʨʦʣʴ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ 

ʦʙʩʷʛʠ ʜʘʥʠʭ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʦʯʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ. 

¶ ʊʨʠʚʘʣʽʩʪʴ: ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʚʥʦʾ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ, 

ʟʜʦʙʫʚʘʯ ʧʦʚʠʥʝʥ ʟʘʚʝʨʰʠʪʠ ʥʘʚʯʘʥʥʷ, ʷʢʝ ʩʢʣʘʜʘʻ 11 ʨʦʢʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩʽ ʢʦʥʪʨʦʣʶ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʚʝʩʪʠ ʦʙʣʽʢ 

ʘʢʘʜʝʤʽʯʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʧʨʦʪʷʛʦʤ ʮʴʦʛʦ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ, ʘʣʝ ʡ 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʨʦʛʨʝʩʫ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ 

ʚʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʫ ʥʘʚʯʘʥʥʽ. 

¶ ɺʽʢ ʫʯʥʽʚ: ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʪʘ ʨʽʟʥʠʭ 

ʰʚʠʜʢʦʩʪʝʡ ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʝʬʝʢʪʠʚʥʽ 

ʟʘʩʦʙʠ ʢʦʥʪʨʦʣʶ ʫʩʧʽʰʥʦʩʪʽ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʮʝʡ ʰʠʨʦʢʠʡ ʚʽʢʦʚʠʡ ʩʧʝʢʪʨ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʛʥʫʯʢʽ ʪʘ ʘʜʘʧʪʠʚʥʽ 

ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʪʨʝʙʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʢʦʞʥʦʛʦ ʫʯʥʷ. 

ɿʘʛʘʣʦʤ, ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʣʝʢʪʨʦʥʥʠʭ 

ʟʘʩʦʙʽʚ ʦʙʨʦʙʢʠ ʡ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ. ʆʜʥʠʤ ʟ ʜʽʻʚʠʭ ʨʽʰʝʥʴ ʚ ʩʪʚʦʨʝʥʽ ʜʘʥʦʾ ʩʠʩʪʝʤʠ 

ʜʣʷ ʟʘʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʻ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʦʥʪʨʦʣʶ 

ʫʩʧʽʰʥʦʩʪʽ ʫʯʥʽʚ.  

ɼʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʫʻ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʯʠʩʝʣʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʩʠʩʪʝʤʽ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ: 

¶ ɽʣʝʢʪʨʦʥʥʠʡ ʦʙʣʽʢ ʩʪʫʜʝʥʪʽʚ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʾʭ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ. ʎʝ ʩʧʨʦʱʫʻ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʧʨʦʮʝʜʫʨʠ, ʛʘʨʘʥʪʫʻ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʚʥʝʩʝʥʠʭ ʜʘʥʠʭ 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʘʧʝʨʦʚʠʭ ʘʥʘʣʦʛʽʚ. 

¶ ɺʥʝʩʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽ ʾʧʨʦ ʘʢʘʜʝʤʽʯʥʽ ʜʦʷʛʥʝʥʥʷ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ, 

ʦʮʽʥʢʠ, ʚʽʜʚʽʜʫʚʘʥʽʩʪʴ ʪʦʱʦ. ʎʝ ʥʝ ʣʠʰʝ ʟʘʦʱʘʜʞʫʻ ʯʘʩ, ʘ ʡ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʫ 

ʧʨʦʟʦʨʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʩʴʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʘʧʘʨʘʪʫ 

ʰʢʦʣʠ. 



 

 

¶ ɸʥʘʣʽʟ ʜʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʢʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʝʥʜʝʥʮʽʡ ʫ 
ʥʘʚʯʘʥʥʽ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʦʙʣʝʤʥʠʭ ʘʩʧʝʢʪʽʚ ʫʯʥʽʚ ʪʘ ʨʦʟʨʦʙʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ ʜʣʷ ʾʭ ʫʩʫʥʝʥʥʷ. 

¶ ɼʦʢʫʤʝʥʪʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʟʚʽʪʥʦʩʪʽ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʥʥʷ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ 

ʮʠʬʨʦʚʦʛʦ ʘʨʭʽʚʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʽʩʪʦʨʽʾ ʫʩʧʽʰʥʦʩʪʽ ʪʘ 

ʧʨʦʛʨʝʩʫ ʢʦʞʥʦʛʦ ʫʯʥʷ ʥʘ ʧʨʦʪʷʟʽ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʩʪʠʤʫʣʶʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʩʧʽʚʧʨʘʮʶ ʤʽʞ ʚʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʽ ʩʧʨʠʷʻ ʜʦʩʷʛʥʝʥʥʶ ʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʦ, ʤʝʪʦʶ ʜʘʥʦʾ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ, ʻ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʘʚʪʦʤʘʪʠʟʫʻ ʧʨʦʮʝʩ ʢʦʥʪʨʦʣʶ ʟʘ ʫʩʧʽʰʥʽʩʪʶ ʫʯʥʽʚ ʚ 

ʟʘʢʣʘʜʘʭ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʢʦʤʧôʶʪʝʨʘʭ ʟ 

ʚʩʪʘʥʦʚʣʝʥʦʶ ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ Windows ʪʘ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʘʩʦʙʽʚ ʫ ʥʘʚʯʘʣʴʥʠʭ ʢʣʘʩʘʭ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. ʂʦʣʠ ʤʦʚʘ ʡʜʝ ʧʨʦ ʨʦʟʨʦʙʢʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʢʦʥʪʨʦʣʶ ʫʩʧʽʰʥʦʩʪʽ ʫʯʥʽʚ ʜʘʥʘ ʧʣʘʪʬʦʨʤʘ ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʥʘʜ 

ʘʥʘʣʦʛʘʤʠ: 

¶ ʐʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ Windows: ʆʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Windows ʻ ʦʜʥʽʻʶ ʟ 
ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ ʪʘ 

ʥʦʫʪʙʫʢʽʚ. ɹʽʣʴʰʽʩʪʴ ʰʢʽʣ ʪʘ ʫʯʥʽʚ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʢʦʤʧ'ʶʪʝʨʽʚ, ʥʘ ʷʢʠʭ 

ʚʩʪʘʥʦʚʣʝʥʘ ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Windows. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʘʤʝ ʜʣʷ ʮʽʻʾ ʧʣʘʪʬʦʨʤʠ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ 

ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

¶ ɯʥʪʝʛʨʘʮʽʷ ʟ ʽʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ: ɹʽʣʴʰʽʩʪʴ ʰʢʽʣ ʚʞʝ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʧ'ʶʪʝʨʠ ʟ ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ Windows ʪʘ ʚʞʝ ʤʘʶʪʴ 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʥʠʭ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʣʷ ʮʽʻʾ ʧʣʘʪʬʦʨʤʠ ʜʦʟʚʦʣʠʪʴ ʣʝʛʢʦ ʽʥʪʝʛʨʫʚʘʪʠ ʥʦʚʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ 

ʽʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʟʨʫʯʥʽʩʪʴ ʪʘ 

ʙʝʟʧʝʨʝʙʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

¶ ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʧʣʘʪʬʦʨʤʠ: ʆʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Windows, ʥʘʜʘʻ ʙʽʣʴʰ 

ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʢʣʘʜʥʦʛʦ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʚʝʙ ʘʙʦ ʤʦʙʽʣʴʥʽ 

ʜʦʜʘʪʢʠ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ 

ʚʝʣʠʢʠʤ ʦʙʩʷʛʦʤ ʜʘʥʠʭ ʪʘ ʩʢʣʘʜʥʦʶ ʣʦʛʽʢʦʶ, ʷʢ ʫ ʚʠʧʘʜʢʫ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ 

ʫʩʧʽʰʥʦʩʪʽ ʫʯʥʽʚ. 

¶ ʂʦʥʪʨʦʣʴ ʟʘ ʙʝʟʧʝʢʦʶ ʪʘ ʜʦʩʪʫʧʦʤ ʜʦ ʜʘʥʠʭ: ɺʠʙʨʘʥʘ ʧʣʘʪʬʦʨʤʘ ʤʘʻ ʨʷʜ 

ʚʙʫʜʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʪʘ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ ʪʘ 

ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥ ̫ ʙʝʟʧʝʢʠ, ʱʦ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʦ ʧʨʠ ʦʙʨʦʙʮʽ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 
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ʈʆɿʈʆɹʂɸ ʊɸ ʇʈʆɻʈɸʄʅɸ ʈɽɸʃɯɿɸʎɯʗ ɹɯɹʃɯʆʊɽʂʀ ɼʃʗ ʈʆɿʈʆɹʂʀ 3ɼ 

ɼʆɼɸʊʂɯɺ  

ʇʦʧʦʚʠʯ ɼ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʨʦʟʨʦʙʢʘ ʪʘ ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʙʽʙʣʽʦʪʝʢ 

ʜʣʷ 3D ʜʦʜʘʪʢʽʚ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦʶ ʪʝʤʦʶ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʢʽʣʴʢʦʤʘ ʢʣʶʯʦʚʠʤʠ 

ʪʝʥʜʝʥʮʽʷʤʠ ʪʘ ʥʘʧʨʷʤʢʘʤʠ: 

Å ɿʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ 3D-ʪʝʭʥʦʣʦʛʽʡ: ʉʬʝʨʘ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (VR), 

ʨʦʟʰʠʨʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (AR), ʚʽʨʪʫʘʣʴʥʠʭ ʽ ʜʦʧʦʚʥʝʥʠʭ ʽʛʦʨ, ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ 

ʜʠʟʘʡʥʫ, ʤʝʜʠʮʠʥʠ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʚʩʝ ʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻ 

3Dʪʝʭʥʦʣʦʛʽʾ. ʎʝ ʩʪʚʦʨʶʻ ʧʦʧʠʪ ʥʘ ʧʦʪʫʞʥʽ ʙʽʙʣʽʦʪʝʢʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʨʦʟʨʦʙʢʠ 3D-ʜʦʜʘʪʢʽʚ. 

Å ɿʨʦʩʪʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ: ɿʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʘʧʘʨʘʪʥʦʾ ʪʘ 
ʧʨʦʛʨʘʤʥʦʾ ʯʘʩʪʠʥʠ, ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʩʪʘʶʪʴ ʙʽʣʴʰ ʧʦʪʫʞʥʠʤʠ, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ 3D-ʤʦʜʝʣʷʤʠ ʪʘ ʜʘʥʠʤʠ. 

Å ʈʦʟʚʠʪʦʢ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʪʘ ʽʥʪʝʨʬʝʡʩʽʚ: 3D-ʽʥʪʝʨʬʝʡʩʠ ʩʪʘʶʪʴ ʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʠʤʠ ʫ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʘʭ, ʚʝʙ-ʩʝʨʝʜʦʚʠʱʘʭ ʪʘ ʽʥʰʠʭ ʧʣʘʪʬʦʨʤʘʭ. ʎʝ 

ʩʪʚʦʨʶʻ ʧʦʧʠʪ ʥʘ ʝʬʝʢʪʠʚʥʽ ʙʽʙʣʽʦʪʝʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʩʪʚʦʨʶʚʘʪʠ ʪʘ 

ʫʧʨʘʚʣʷʪʠ 3D-ʦʙ'ʻʢʪʘʤʠ. 

Å ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ: ɺʽʜ ʛʝʡʤʜʝʚʫ ʜʦ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, 
ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʦʩʚʽʪʠ ð 3D-ʪʝʭʥʦʣʦʛʽʾ ʟʥʘʡʰʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʘʣʫʟʷʭ, ʱʦ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʧʦʢʨʘʱʝʥʥʷ ʙʽʙʣʽʦʪʝʢ 

ʜʣʷ ʨʦʙʦʪʠ ʟ ʥʠʤʠ. 

Å ɿʨʦʩʪʘʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ: ɺʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ʫ ʪʨʠʚʠʤʽʨʥʦʤʫ 
ʚʠʛʣʷʜʽ ʩʪʘʻ ʙʽʣʴʰ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʩʧʨʠʡʥʷʪʪʷ 

ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʩʪʚʦʨʶʻ ʧʦʧʠʪ ʥʘ ʨʦʟʨʦʙʢʫ ʙʽʙʣʽʦʪʝʢ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʽʟʫʘʣʽʟʘʮʽʡ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ 3D ʜʦʜʘʪʢʠ ʥʘ ʦʩʥʦʚʽ 

ʛʦʪʦʚʦʾ ʙʽʙʣʽʦʪʝʢʠ, ʷʢʘ ʙʫʜʝ ʤʘʪʠ ʫ ʩʦʙʽ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʘʣʛʦʨʠʪʤʠ ʪʘ 

ʪʝʭʥʦʣʦʛʽʾ ʜʦʩʪʫʧʥʽ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ 3D. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ: 

Å ɿʘʚʘʥʪʘʞʝʥʥʷ ʤʦʜʝʣʝʡ 3D ʦʙôʻʢʪʽʚ ʟ ʧʦʜʘʣʴʰʦʶ ʧʝʨʝʜʘʯʝʶ ʫ ʨʝʥʜʝʨʝʨ ʜʣʷ 3D 
ʦʙôʻʢʪʽʚ. 

Å ɿʘʚʘʥʪʘʞʝʥʥʷ ʰʨʠʬʪʽʚ ʟ ʟʘʥʝʩʝʥʥʷʤ ʫ ʩʧʠʩʦʢ ʰʨʠʬʪʽʚ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʾʭ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʚʽʜʤʘʣʴʦʚʫʚʘʥʥʽ ʪʝʢʩʪʫ. 

Å ɿʘʚʘʥʪʘʞʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʷʢʦʩʪʽ ʪʝʢʩʪʫʨ. 

Å ʉʠʤʫʣʶʚʘʥʥʷ ʟʽʪʢʥʝʥʴ 3D ʦʙôʻʢʪʽʚ.  ʉʠʤʫʣʶʚʘʥʥʷ ʬʽʟʠʢʠ 3D ʦʙôʻʢʪʽʚ. 

ʅʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ: 

Å ʇʨʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʝ API OpenGL ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʩʧʨʦʱʝʥʝ API ʥʘʜʘʥʝ ʙʽʙʣʽʦʪʝʢʦʶ. 

Å ʇʨʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʩʠʤʫʣʶʚʘʥʥʷ ʟʽʪʢʥʝʥʴ 3D 
ʦʙôʻʢʪʽʚ. 

Å ʇʨʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʩʠʤʫʣʶʚʘʥʥʷ ʬʽʟʠʢʠ 3D 
ʦʙôʻʢʪʽʚ. 

Å ʇʨʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ 3D ʤʦʜʝʣʝʡ. 

Å ʇʨʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʦʙʨʘʞʝʥʴ. 

ʉʠʩʪʝʤʘ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C# ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ 

.NET 6, ʙʽʙʣʽʦʪʝʢʠ ʜʣʷ ʤʘʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʝʦʢʘʨʪʫ ʯʝʨʝʟ API OpenGL ï 

OpenTK. 



 

 

ʂʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ ʤʦʞʝ ʙʫʪʠ ʟʨʦʙʣʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʙʣʽʦʪʝʢʠ ImGui 

ʘʙʦ ʥʘʧʠʩʘʥʠʡ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʦʥʝʥʪʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ 

ʟʘʜʘʯʽ. ʊʘʢʦʞ ʙʫʜʝ ʤʦʞʣʠʚʽʩʪʴ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

SixLabors.ImageSharp. 

ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʘ ʜʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʘʢʪʦʨʘʤʠ (ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʩʠʩʪʝʤʠ) ʪʘ ʩʘʤʦʶ ʩʠʩʪʝʤʦʶ. 

 
ʈʠʩʫʥʦʢ 1. ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɹʽʙʣʽʦʪʝʢʘ ʜʣʷ ʨʦʟʨʦʙʢʠ 3ʜ ʜʦʜʘʪʢʽʚ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʘ 

ʥʘʩʪʽʣʴʥʦʤʫ ʢʦʤʧôʶʪʝʨʽ, ʪʦ ʧʨʠʢʣʘʜʠ ʛʦʪʦʚʦʛʦ ʜʦʜʘʪʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʙʣʽʦʪʝʢʠ 

ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʘ ʨʠʩ. 2.  

 

ʈʠʩʫʥʦʢ 2. ʇʨʠʢʣʘʜ ʜʦʜʘʪʢʫ ʨʦʟʨʦʙʣʝʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʙʣʽʦʪʝʢʠ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. 3D Computer Vision: Unlocking the Third Dimension [Part 1] [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] ï ʈʝʞʠʤ  ʜʦʩʪʫʧʫ:  https://blog.ml6.eu/3d-computer-vision-unlocking-the-

third-dimension-part-1bd15450b1f48 

2. ʐʫʙʝʥʢʦʚʘ, ʄ. ʖ. ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʘʢ ʩʨʝʜʩʪʚʦ 

ʘʨʭʠʪʝʢʪʫʨʥʦʠʩʪʦʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ / ʄ. ʖ. ʐʫʙʝʥʢʦʚʘ // AMIT. ï 2008. ï ˉ 2 (3). ï ʉ. 

1ï9. 

3. ɭʚʜʦʢʽʤʦʚʘ, ɸ. ɸ. ʈʦʟʨʦʙʢʘ 3D-ʤʦʜʝʣʝʡ ʜʣʷ ʽʛʦʨ ʩ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ / ɸ. 

ɸ. ɭʚʜʦʢʽʤʦʚʘ, ɸ. ʂ. ʐʠʨʦʢʦʚ ʉ. 119ï121.  
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ʋɼʂ 004.51 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʆɹʃɯʂʋ ʇɸʎɯɭʅʊɯɺ ʋ ʇʈʀɺɸʊʅʆʄʋ 

ʄɽɼʀʏʅʆʄʋ ɿɸʂʃɸɼɯ 

ʍʨʠʩʪʝʥʢʦ ɸ.ʉ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʘʨʘʥʦʚʘ ʊ.ɸ. 

ʆʥʣʘʡʥ-ʩʠʩʪʝʤʘ ʦʙʣʽʢʫ ʧʘʮʽʻʥʪʽʚ ʚ ʧʨʠʚʘʪʥʦʤʫ ʤʝʜʠʯʥʦʤʫ ʟʘʢʣʘʜʽ ʜʦʟʚʦʣʷʻ 

ʧʘʮʽʻʥʪʘʤ ʢʝʨʫʚʘʪʠ ʩʚʦʾʤ ʤʝʜʠʯʥʠʤ ʦʙʣʽʢʦʤ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʦʩʪʫʧ ʜʦ 

ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʫ ʙʫʜʴ-ʷʢʠʡ ʟʨʫʯʥʠʡ ʜʣʷ ʥʠʭ ʯʘʩ ʪʘ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʩʮʷ. ʎʝ ʩʪʚʦʨʶʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʦʧʝʨʘʮʽʾ, ʪʘʢʽ ʷʢ ʟʘʧʠʩ ʥʘ ʧʨʠʡʦʤ, ʧʝʨʝʛʣʷʜ 

ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʽʚ ʪʦʱʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʫʾʪʠʚʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʙʣʽʢʫ ʧʘʮʽʻʥʪʽʚ ʫ ʮʴʦʤʫ ʟʘʢʣʘʜʽ ʻ ʢʣʶʯʦʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤ ʧʨʦʮʝʩʦʤ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ 

ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. ʁʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʣʽʢʘʨʽ ʪʘ 

ʤʝʜʠʯʥʠʡ ʧʝʨʩʦʥʘʣ ʤʦʛʣʠ ʣʝʛʢʦ ʚʝʩʪʠ ʦʙʣʽʢ ʧʘʮʽʻʥʪʽʚ, ʧʨʠʟʥʘʯʘʪʠ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʾʭ ʤʝʜʠʯʥʫ ʽʩʪʦʨʽʶ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʴ. ʎʝʡ ʧʨʦʜʫʢʪ ʚʢʣʶʯʘʻ ʨʷʜ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʚʝʙ-

ʽʥʪʝʨʬʝʡʩ ʟ ʙʫʜʴ-ʷʢʠʭ ʧʨʠʩʪʨʦʾʚ. ʈʦʟʨʦʙʢʘ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʟʫʩʠʣʴ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʧʦʤʠʣʦʢ ʪʘ ʟʙʦʾʚ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ 

ʙʝʟʧʝʢʠ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʧʦʩʪʽʡʥʠʤ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʚʠʤʦʛ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʨʦʟʨʦʙʢʘ ʟʨʫʯʥʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʙʣʽʢʫ ʧʘʮʽʻʥʪʽʚ ʻ 

ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥ ʫ 

ʤʝʜʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʪʘ 

ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʥʣʘʡʥ-ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʧʘʮʽʻʥʪʽʚ ʫ 

ʧʨʠʚʘʪʥʦʤʫ ʤʝʜʠʯʥʦʤʫ ʟʘʢʣʘʜʽ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʤʝʜʠʯʥʠʤ ʧʨʦʮʝʩʦʤ ʪʘ ʙʝʟʧʝʢʠ ʜʘʥʠʭ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʣʝʥʠʡ ʪʘ ʧʨʦʪʝʩʪʦʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ 

ʧʨʦʜʫʢʪ ʜʣʷ ʦʙʣʽʢʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʡ ʥʘʜʘʻ ʤʝʜʠʯʥʦʤʫ ʧʝʨʩʦʥʘʣʫ ʟʨʫʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʚʝʜʝʥʥʷ ʤʝʜʠʯʥʦʛʦ ʦʙʣʽʢʫ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʧʘʮʽʻʥʪʘʤ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʩʚʦʻʾ ʤʝʜʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʚʝʙ-ʽʥʪʝʨʬʝʡʩ. 

ʅʠʞʯʝ ʥʘ ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʘ ʜʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ  ʧʨʦʮʝʩʫ ʟʘʧʠʩʫ ʥʘ 

ʧʨʠʡʦʤ: 

 
ʈʠʩ.1. ɼʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʧʨʦʮʝʩʫ ʟʘʧʠʩʫ ʥʘ ʧʨʠʡʦʤ 



 

 

ʆʧʠʩ ʜʽʘʛʨʘʤʠ: 

ʋʯʘʩʥʠʢʠ: 

¶ ʇʘʮʽʻʥʪ: ɿʘʨʝʻʩʪʨʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯ, ʷʢʠʡ ʤʦʞʝ ʧʝʨʝʛʣʷʜʘʪʠ ʩʚʦʶ ʤʝʜʠʯʥʫ 

ʽʩʪʦʨʽʶ, ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʰʫʢ ʣʽʢʘʨʷ, ʟʘʧʠʩʫʚʘʪʠʩʴ ʥʘ ʧʨʠʡʦʤ ʣʽʢʘʨʷ, ʚʽʜʤʽʥʷʪʠ 

ʧʨʠʡʦʤ ʜʦ ʣʽʢʘʨʷ. 

¶ ʃʽʢʘʨ: ɿʘʨʝʻʩʪʨʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯ, ʷʢʠʡ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʰʫʢ ʧʘʮʽʻʥʪʘ, 

ʧʝʨʝʛʣʷʜʘʪʠ ʤʝʜʠʯʥʫ ʽʩʪʦʨʽʶ ʧʘʮʽʻʥʪʘ, ʜʦʜʘʚʘʪʠ ʥʦʚʠʡ ʜʽʘʛʥʦʟ, ʧʨʠʟʥʘʯʘʪʠ 

ʣʽʢʫʚʘʥʥʷ, ʟʘʧʠʩʫʚʘʪʠ ʜʽʘʛʥʦʟ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʽʩʪʦʨʽʶ ʧʘʮʽʻʥʪʘ, ʢʝʨʫʚʘʪʠ 

ʛʨʘʬʽʢʦʤ ʧʨʠʡʦʤʫ. 

¶ ʉʧʠʩʦʢ ʣʽʢʘʨʽʚ: ʉʠʩʪʝʤʘ, ʱʦ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʩʽʭ ʣʽʢʘʨʽʚ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ: 

1. ʇʦʰʫʢ ʣʽʢʘʨʽʚ: ʇʘʮʽʻʥʪ ʟʜʽʡʩʥʶʻ ʧʦʰʫʢ ʣʽʢʘʨʷ ʟʘ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ. 

2. ʇʝʨʝʛʣʷʜ ʩʧʠʩʢʫ ʣʽʢʘʨʽʚ: ʇʘʮʽʻʥʪ ʧʝʨʝʛʣʷʜʘʻ ʩʧʠʩʦʢ ʣʽʢʘʨʽʚ ʟʘ ʚʠʙʨʘʥʦʶ 

ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ. 

3. ɺʠʙʽʨ ʣʽʢʘʨʷ: ʇʘʮʽʻʥʪ ʦʙʠʨʘʻ ʣʽʢʘʨʷ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʴʦʛʦ. 

4. ʇʝʨʝʛʣʷʜ ʛʨʘʬʽʢʫ ʣʽʢʘʨʷ: ʇʘʮʽʻʥʪ ʧʝʨʝʛʣʷʜʘʻ ʛʨʘʬʽʢ ʧʨʠʡʦʤʫ ʣʽʢʘʨʷ. 

5. ɿʘʧʠʩ ʥʘ ʧʨʠʡʦʤ: ʇʽʩʣʷ ʧʝʨʝʛʣʷʜʫ ʛʨʘʬʽʢʫ ʧʨʠʡʦʤʫ, ʧʘʮʽʻʥʪ ʦʙʠʨʘʻ ʯʘʩ, ʷʢʠʡ 

ʡʦʤʫ ʧʽʜʭʦʜʠʪʴ, ʪʘ ʟʘʧʠʩʫʻʪʴʩʷ ʥʘ ʧʨʠʡʦʤ. 

6. ɿʘʷʚʢʘ ʥʘ ʧʨʠʡʦʤ: ʌʦʨʤʫʻʪʴʩʷ ʟʘʷʚʢʘ ʥʘ ʧʨʠʡʦʤ, ʷʢʫ ʤʦʞʝ ʧʝʨʝʛʣʷʥʫʪʠ 

ʣʽʢʘʨ. 

7. ɺʽʜʤʦʚʘ ʫ ʧʨʠʡʦʤʽ: ʃʽʢʘʨ ʤʘʻ ʟʤʦʛʫ ʚʽʜʤʦʚʠʪʠ ʧʘʮʽʻʥʪʫ ʚ ʧʨʠʡʦʤʽ. 

8. ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʧʨʠʡʦʤʫ: ʃʽʢʘʨ ʧʽʜʪʚʝʨʜʞʫʻ ʟʘʷʚʢʫ ʥʘ ʧʨʠʡʦʤ ʚʽʜ ʧʘʮʽʻʥʪʘ. 

ɼʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʽʣʶʩʪʨʫʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʧʘʮʽʻʥʪʦʤ, ʣʽʢʘʨʝʤ ʪʘ ʩʠʩʪʝʤʦʶ 

ʧʽʜ ʯʘʩ ʟʘʧʠʩʫ ʥʘ ʧʨʠʡʦʤ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʧʨʠʡʦʤʫ. 
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ɽʂʉʇɽʈʊʅɸ ʉʀʉʊɽʄɸ ɼʃʗ ʇɯɼɹʆʈʋ ʅɸʋʂʆɺʆɻʆ ʇɽʈʉʆʅɸʃʋ 

ɻʨʠʥʴʦʚ ɽ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʢ.ʬ.- ʤ.ʥ., ʜʦʮʝʥʪ ʂʠʨʠʯʝʥʢʦ ɺ. ɺ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʢʦʥʢʫʨʝʥʮʽʷ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʞʦʨʩʪʢʦʶ. ʇʦʰʫʢ 

ʨʦʙʦʪʠ ʩʪʘʻ ʚʩʝ ʩʢʣʘʜʥʽʰʠʤ. ɿʦʢʨʝʤʘ ʥʘʫʢʦʚʠʤ ʧʨʘʮʽʚʥʠʢʘʤ ʧʦʪʨʽʙʥʦ ʦʩʦʙʠʩʪʦ 

ʢʦʤʫʥʽʢʫʚʘʪʠ ʟ ʚʠʱʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ ʱʦʙ ʧʨʘʮʝʚʣʘʰʪʫʚʘʪʠʩʴ. ɽʢʩʧʝʨʪʥʘ 

ʩʠʩʪʝʤʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʧʨʦʮʝʩʫ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʮʽʣʽ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʧʽʜʙʦʨʫ ʥʘʫʢʦʚʦʛʦ ʧʝʨʩʦʥʘʣʫ ʤʘʻ ʨʷʜ 

ʩʫʪʪʻʚʠʭ ʧʝʨʝʚʘʛ: 

¶ ʇʽʜʚʠʱʝʥʥʷ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʧʝʨʩʦʥʘʣʫ: ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʨʫʪʠʥʥʠʭ 

ʟʘʚʜʘʥʴ, ʪʘʢʠʭ ʷʢ ʧʦʰʫʢ ʚʘʢʘʥʩʽʾ, ʧʽʜʙʽʨ ʧʝʨʩʦʥʘʣʫ, ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʥʘ 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʥʘʫʢʦʚʮʝʤ ʪʘ ʡʦʛʦ ʥʘʧʨʷʤʢʦʤ ʽ ʟʦʩʝʨʝʜʠʪʠ ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜʜʽʣʫ 

ʢʘʜʨʽʚ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦ ʟʘʢʣʘʜʫ ʥʘ ʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʥʷʭ. ʎʝ ʚʝʜʝ ʜʦ 

ʢʨʘʱʦʛʦ ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ, ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ 

ʧʦʤʠʣʦʢ. 

¶ ʇʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʚʠʢʣʘʜʘʥʥʷ: ʟʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʽʜʙʦʨʫ ʧʝʨʩʦʥʘʣʫ, ɺʅɿ 

ʟʤʦʞʝ ʦʟʥʘʡʦʤʠʪʠʩʴ ʟ ʨʝʟʶʤʝ ʥʘʫʢʦʚʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʽ ʦʜʨʘʟʫ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ 

ʜʦʩʚʽʜ ʽ ʤʝʪʦʜʠʢʫ ʚʠʢʣʘʜʘʥʥʷ. ʉʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʚʩʶ ʥʝʦʙʭʽʜʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʚ ʜʦʩʪʫʧʥʽʡ ʽ ʧʨʦʬʝʩʽʡʥʽʡ ʬʦʨʤʽ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʾʭ 

ʫʩʧʽʰʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʽ ʙʘʞʘʥʥʷʤ ʨʦʟʚʠʚʘʪʠʩʴ. 

¶ ɿʥʠʞʝʥʥʷ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʤʦʞʝ ʟʥʠʟʠʪʠ ʚʧʣʠʚ ʩʫʙ'ʻʢʪʠʚʥʠʭ ʦʮʽʥʦʢ ʪʘ ʫʧʝʨʝʜʞʝʥʦʩʪʝʡ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩ ʧʽʜʙʦʨʫ ʧʝʨʩʦʥʘʣʫ. 

¶ ʇʽʜʪʨʠʤʢʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ: ɽʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʥʘʜʘʚʘʪʠ ʢʦʨʠʩʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʩʪʦʩʦʚʥʦ ʧʽʜʙʦʨʫ 

ʧʝʨʩʦʥʘʣʫ, ʱʦ ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ ʚʠʙʦʨʫ ʢʨʘʱʠʭ ʢʘʥʜʠʜʘʪʽʚ. 

¶ ʇʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʽ ʨʝʡʪʠʥʛʫ ɺʅɿ: ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʝʢʩʧʝʨʪʥʦʶ ʩʠʩʪʝʤʦʶ ʜʦʟʚʦʣʠʪʴ ɺʅɿ ʧʨʘʮʝʚʣʘʰʪʦʚʫʚʘʪʠ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘ ʜʦʩʠʪʴ ʢʦʨʦʪʢʠʡ ʯʘʩ. ʎʝ ʜʦʟʚʦʣʠʪʴ 

ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʫ ʚʠʧʫʩʢʘʪʠ ʧʨʦʬʝʩʽʦʥʘʣʽʚ ʚ ʩʚʦʾʡ ʛʘʣʫʟʽ, ʱʦ ʦʜʥʦʟʥʘʯʥʦ 

ʧʦʢʨʘʱʠʪʴ ʨʝʡʪʠʥʛ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ 

ʧʽʜʙʦʨʫ ʥʘʫʢʦʚʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʷʢʝ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʚʽʜʙʦʨʫ, ʟʤʝʥʰʠʪʠ ʯʘʩ, ʚʠʪʨʘʯʝʥʠʡ ʥʘ ʨʫʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʶʤʝ ʪʘ ʩʧʨʦʩʪʠʪʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟ ʧʨʠʚʦʜʫ ʢʘʥʜʠʜʘʪʽʚ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʧʦʜʽʣʝʥʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ ʩʠʩʪʝʤʠ: 

1. ʅʘʫʢʦʚʝʮʴ: 

¶ ɿʘʧʦʚʥʝʥʥʷ ʪʘ ʟʤʽʥʘ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ. 

¶ Cʪʚʦʨʝʥʥʷ ʨʝʟʶʤʝ. 

¶ ʈʝʘʛʫʚʘʥʥʷ ʥʘ ʚʘʢʘʥʩʽʾ. 

¶ ʆʙʨʘʥʥʷ ʜʘʪʠ ʽ ʯʘʩʫ ʩʧʽʚʙʝʩʽʜʠ. 

2. ʈʦʙʦʪʦʜʘʚʝʮʴ: 

¶ ɿʘʧʦʚʥʝʥʥʷ ʪʘ ʟʤʽʥʘ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ. 

¶ ʉʪʚʦʨʝʥʥʷ ʚʘʢʘʥʩʽʾ. 

¶ ʉʪʚʦʨʝʥʥʷ ʨʦʟʢʣʘʜʫ ʩʧʽʚʙʝʩʽʜ. 

¶ ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʩʧʽʚʙʝʩʽʜʠ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʪʘ JavaScript ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ Django ʪʘ React. ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʢʝʨʫʚʘʥʥʷ ʜʘʥʠʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʟʘ ʜʘʥʠʭ PostgreSQL. 

ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʘ ʜʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʘʢʪʦʨʘʤʠ (ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʩʠʩʪʝʤʠ) ʪʘ ʩʘʤʦʶ ʩʠʩʪʝʤʦʶ. 



 

 

 
ʈʠʩ. 6 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɸʣʛʦʨʠʪʤ ʧʨʦʛʨʘʤʠ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʮʴ ʽ ʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤ. ʅʘ 

ʨʠʩ. 2 ʥʘʚʝʜʝʥʘ ER ʜʽʘʛʨʘʤʘ ʥʘ ʷʢʽʡ ʤʦʞʥʘ ʟʨʦʟʫʤʽʪʠ ʱʦ ʘʣʛʦʨʠʪʤ ʙʫʜʝ ʨʦʟʚʠʚʘʪʠʩʴ 

ʥʘʚʢʦʣʦ ʪʘʢʠʭ ʧʨʦʤʽʞʥʠʭ ʪʘʙʣʠʮʴ ʷʢ direction_scientist ʽ direction_position. 

 
ʈʠʩ. 2 ER ʜʽʘʛʨʘʤʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʧʽʜʙʦʨʫ ʥʘʫʢʦʚʦʛʦ 

ʧʝʨʩʦʥʘʣʫ ʤʘʻ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʫ ʧʦʣʝʛʰʝʥʥʽ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʽʜʙʦʨʫ 

ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʜʣʷ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʪʘʢʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʯʘʩ, 

ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʽʜʙʦʨʫ ʢʘʥʜʠʜʘʪʽʚ, ʟʥʠʟʠʪʠ ʨʠʟʠʢ ʧʦʤʠʣʦʢ ʪʘ ʟʙʽʣʴʰʠʪʠ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ 

ʧʨʦʮʝʩʫ. ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʧʝʨʩʦʥʘʣʫ 

ʩʧʨʠʷʪʠʤʝ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʈʝʘʣʽʟʘʮʽʷ 

ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. 
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ɸʈʍɯʊɽʂʊʋʈɸ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ʊɽʍʅɯʏʅʀʄ ɿɸɹɽɿʇɽʏɽʅʗʄ ʅɸ 

ʆʉʅʆɺɯ DJANGO 

ɸʥʪʦʥʶʢ ʅ.ʈ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆ.ɻ., ʜʦʢʪʦʨ ʧʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʬʘʢʫʣʴʪʝʪʫ ʨʦʟʨʦʙʣʝʥʘ ʷʢ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʚʝʙ-ʜʦʜʘʪʦʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʤʫ ʧʝʨʩʦʥʘʣʫ ʪʘ ʚʠʢʣʘʜʘʯʘʤ 

ʚʽʜʩʪʝʞʫʚʘʪʠ ʩʪʘʥ ʘʫʜʠʪʦʨʥʦʛʦ ʬʦʥʜʫ, ʦʙʣʽʢʦʚʫʚʘʪʠ ʥʝʦʙʦʨʦʪʥʽ ʘʢʪʠʚʠ, ʘ ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʦʙʦʪʫ ʟʚʝʨʥʝʥʴ ʽ ʟʘʧʠʪʽʚ ʥʘ ʪʝʭʥʽʯʥʫ ʧʽʜʪʨʠʤʢʫ. ɿʘʩʥʦʚʘʥʠʡ ʥʘ 

ʬʨʝʡʤʚʦʨʢʫ Django, ʧʨʦʢ̒ʪ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʜʝʣʴ MVC, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʜʽʣʝʥʥʷ 

ʜʘʥʠʭ, ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʣʦʛʽʢʠ ʫʧʨʘʚʣʽʥʥʷ. 

ɹʝʢʝʥʜ ʮʽʻʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʧʦʙʫʜʦʚʘʥʠʡ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ Django, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʦʪʫʞʥʫ ʧʽʜʪʨʠʤʢʫ ʜʣʷ ʰʚʠʜʢʦʾ 

ʨʦʟʨʦʙʢʠ ʥʘʜʽʡʥʠʭ ʚʝʙ-ʜʦʜʘʪʢʽʚ. ʎʝʥʪʨʘʣʴʥʘ ʦʩʦʙʣʠʚʽʩʪʴ Django, ORM, ʜʦʟʚʦʣʷʻ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʙʘʟʦʶ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʩʦʢʦʨʽʚʥʝʚʠʭ Python ʦʙ'ʻʢʪʽʚ ʟʘʤʽʩʪʴ 

çʩʠʨʦʛʦè SQL. ʎʝ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʨʦʙʦʪʫ ʟ ʜʘʥʠʤʠ, ʧʽʜʪʨʠʤʫʻ ʯʠʩʪʦʪʫ ʢʦʜʫ ʽ 

ʧʨʠʩʢʦʨʶʻ ʨʦʟʨʦʙʢʫ.  

Django ʚʢʣʶʯʘʻ ʩʠʩʪʝʤʫ ʤʽʛʨʘʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʽʥʶʚʘʪʠ ʩʭʝʤʫ ʙʘʟʠ ʜʘʥʠʭ 

(ʥʘʧʨʠʢʣʘʜ, ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʪʘʙʣʠʮʴ ʘʙʦ ʟʤʽʥʝʥʥʷ ʧʦʣʽʚ) ʙʝʟ ʧʝʨʝʨʠʚʘʥʥʷ ʩʣʫʞʙʠ. 

ɺʙʫʜʦʚʘʥʽ ʩʠʩʪʝʤʠ Django ʟʘʭʠʱʘʶʪʴ ʚʽʜ ʨʽʟʥʠʭ ʚʠʜʽʚ ʘʪʘʢ, ʪʘʢʠʭ ʷʢ CSRF, SQL 

ʽʥ'ʻʢʮʽʾ ʪʘ XSS. ʐʘʨʠ middleware ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʧʝʨʝʚʽʨʦʢ ʙʝʟʧʝʢʠ ʘʙʦ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘʧʠʪʽʚ/ʚʽʜʧʦʚʽʜʝʡ.  

Django ʥʘʜʘʻ ʛʦʪʦʚʠʡ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʷʢʠʡ 

ʜʦʟʚʦʣʷʻ ʥʝ-ʨʦʟʨʦʙʥʠʢʘʤ (ʥʘʧʨʠʢʣʘʜ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʬʘʢʫʣʴʪʝʪʫ) ʫʧʨʘʚʣʷʪʠ 

ʢʦʥʪʝʥʪʦʤ ʚʝʙ-ʜʦʜʘʪʢʫ. ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ PostgreSQL - ʧʦʪʫʞʥʘ 

ʦʙ'ʻʢʪʥʦ-ʨʝʣʷʮʽʡʥʘ ʉʋɹɼ, ʷʢʘ ʥʘʜʘʻ ʧʽʜʪʨʠʤʢʫ ʩʢʣʘʜʥʠʭ ʟʘʧʠʪʽʚ, ʪʨʘʥʟʘʢʮʽʡ, ʘ ʪʘʢʦʞ 

ʨʦʟʰʠʨʝʥʥʷ JSON, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʫʯʘʩʥʠʭ ʜʦʜʘʪʢʽʚ.  

ɼʣʷ ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʬʘʢʫʣʴʪʝʪʫ 

ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʤʦʜʠʬʽʢʫʚʘʪʠ ʩʪʘʥʜʘʨʪʥʠʡ ʽʥʪʝʨʬʝʡʩ Django Admin, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʷʢʘ ʪʦʯʥʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. Django REST framework ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʚʝʙ-API, ʱʦ 

ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʽʥʪʝʛʨʫʚʘʪʠ ʬʨʦʥʪʝʥʜ ʪʘ ʙʝʢʝʥʜ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʤʘʡʙʫʪʥʴʦʾ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʩʝʨʚʽʩʘʤʠ. ɺʽʟʫʘʣʴʥʠʡ ʘʩʧʝʢʪ ʘʜʤʽʥ ʧʘʥʝʣʽ ʙʫʚ 

ʧʦʢʨʘʱʝʥʠʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰʦʾ ʽʥʪʫʾʪʠʚʥʦʩʪʽ ʪʘ ʩʫʯʘʩʥʦʛʦ ʚʠʛʣʷʜʫ. ɺ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽʡ ʧʘʥʝʣʽ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʜʘʰʙʦʨʜʠ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʣʝʛʢʠʡ ʜʦʩʪʫʧ ʜʦ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʬʫʥʢʮʽʡ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʨʦʣʝʡ ʪʘ ʟʘʚʜʘʥʴ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʧʦʰʫʢʫ ʪʘ ʬʽʣʴʪʨʘʮʽʾ ʙʫʣʘ ʨʦʟʰʠʨʝʥʘ ʜʣʷ ʚʢʣʶʯʝʥʥʷ ʙʽʣʴʰ 

ʩʢʣʘʜʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʝʬʝʢʪʠʚʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʰʫʢ ʪʘ 

ʩʦʨʪʫʚʘʥʥʷ ʜʘʥʠʭ ʫ ʚʝʣʠʢʠʭ ʪʘʙʣʠʮʷʭ. ɯʥʪʝʨʬʝʡʩ ʽʥʪʝʛʨʦʚʘʥʠʡ ʟʽ ʩʪʦʨʦʥʥʽʤʠ ʧʣʘʛʽʥʘʤʠ 

ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʪʘʢʠʤʠ ʷʢ django-import-export ʜʣʷ ʽʤʧʦʨʪʫ ʪʘ 

ʝʢʩʧʦʨʪʫ ʜʘʥʠʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʠʡ ʦʙʤʽʥ ʜʘʥʠʤʠ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʌʦʨʤʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʙʫʣʠ ʢʘʩʪʦʤʽʟʦʚʘʥʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ 

ʜʦʩʚʽʜʫ, ʚʢʣʶʯʘʶʯʠ ʜʦʜʘʚʘʥʥʷ ʽʥʩʪʨʫʢʮʽʡ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʨʦʟʤʽʱʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʬʦʨʤ.  

ʈʝʘʣʽʟʦʚʘʥʘ ʜʝʪʘʣʴʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʚʠʟʥʘʯʘʪʠ ʨʽʚʥʽ ʜʦʩʪʫʧʫ ʜʣʷ ʨʽʟʥʠʭ ʛʨʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʦʙʤʝʞʫʶʯʠ ʘʙʦ 

ʥʘʜʘʶʯʠ ʜʦʩʪʫʧ ʜʦ ʧʝʚʥʠʭ ʯʘʩʪʠʥ ʘʜʤʽʥ-ʧʘʥʝʣʽ. ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʦʙʨʘʥʦʾ 

ʘʨʭʽʪʝʢʪʫʨʠ ʻ ʾʾ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ, ʙʝʟʧʝʢʘ ʪʘ ʣʝʛʢʽʩʪʴ ʫ ʧʽʜʪʨʠʤʮʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʽ 

ʣʝʛʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥʥʠʭ ʧʦʪʨʝʙ ʬʘʢʫʣʴʪʝʪʫ ʪʘ ʝʬʝʢʪʠʚʥʦ ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʟ ʽʥʰʠʤʠ 

ʚʥʫʪʨʽʰʥʽʤʠ ʩʠʩʪʝʤʘʤʠ. 



 

 

ʈʦʟʛʦʨʪʘʥʥʷ ʫ Docker ʢʦʥʪʝʡʥʝʨʘʭ: ʧʦʣʝʛʰʫʻ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʦʥʘʥʥʷ. ʂʦʥʪʝʡʥʝʨʠʟʘʮʽʷ ʛʘʨʘʥʪʫʻ ʩʫʤʽʩʥʽʩʪʴ ʤʽʞ ʨʦʟʨʦʙʢʦʶ, 

ʪʝʩʪʫʚʘʥʥʷʤ ʪʘ ʚʠʨʦʙʥʠʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʈʦʟʛʦʨʪʘʥʥʷ ʧʨʦʝʢʪʫ ʧʝʨʝʜʙʘʯʘʻ 

ʚʩʪʘʥʦʚʣʝʥʥʷ Docker ʥʘ ʩʝʨʚʝʨʽ ʬʘʢʫʣʴʪʝʪʫ, ʢʦʥʬʽʛʫʨʘʮʽʶ Proxmox VE ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʪʘ ʢʝʨʫʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʝʨʝʞʝʚʠʭ ʩʣʫʞʙ ʪʘ ʙʝʟʧʝʢʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ CI/CD ʧʘʡʧʣʘʡʥʽʚ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʧʽʩʣʷ 

ʢʦʞʥʦʾ ʽʪʝʨʘʮʽʾ ʨʦʟʨʦʙʢʠ. ʊʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʟʚʝʨʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʥʘ OMV NFS 

cʭʦʚʠʱʝ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʝʨʚʝʨʽ ʬʘʢʫʣʴʪʝʪʫ. 

 
ʈʠʩ.1  ɼʽʘʛʨʘʤʘ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ 

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʦʧʪʠʤʽʟʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʬʘʢʫʣʴʪʝʪʫ ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʛʨʘʮʽʾ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ Django ʪʘ 

PostgreSQL, ʱʦ  ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʜʘʥʠʭ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ Django [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://docs.djangoproject.com. 

2. ɼʦʢʫʤʝʥʪʘʮʽʷ PostgreSQL [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: https://www.postgresql.org/docs/. 

  

https://docs.djangoproject.com/
https://www.postgresql.org/docs/


 

 

ʋɼʂ 004.42 

ʄɽʊʆɼʀ ʊɸ ɸʃɻʆʈʀʊʄʀ ɿɸʍʀʉʊʋ ʇɽʈɽɼɸʏɯ ɼɸʅʀʍ ʋ ʉʀʉʊɽʄɸʍ 

ʋʇʈɸɺʃɯʅʅʗ ɹʇʃɸ 

ʉʘʧʻʛʽʥ ɺ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʂʠʨʠʯʝʥʢʦ ɺ.ɺ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʤʝʪʦʜʽʚ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʟʘʭʠʩʪʫ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʫ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʽʣʦʪʥʠʤʠ ʣʽʪʘʣʴʥʠʤʠ ʘʧʘʨʘʪʘʤʠ (ɹʇʃɸ) ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʙʣʝʤʠ ʛʣʫʰʽʥʥʷ FPV-ʜʨʦʥʽʚ ʟʘʩʦʙʘʤʠ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʦʾ ʙʦʨʦʪʴʙʠ 

(ʈɽɹ). 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ɹʇʃɸ, ʟʦʢʨʝʤʘ ʾʭʥʽ ʢʦʤʫʥʽʢʘʮʽʡʥʽ 

ʧʨʦʪʦʢʦʣʠ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ.  

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʝʪʦʜʠ ʪʘ ʘʣʛʦʨʠʪʤʠ ʟʘʭʠʩʪʫ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʫ 

ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ ɹʇʃɸ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ ʘʪʘʢ, ʟʦʢʨʝʤʘ ʟʘʛʣʫʰʝʥʥʶ 

ʩʠʛʥʘʣʫ FPV-ʜʨʦʥʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʈɽɹ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʟʨʦʩʪʘʥʥʷʤ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɹʇʃɸ ʚ ʫʤʦʚʘʭ ʙʦʡʦʚʠʭ ʜʽʡ ʽ ʧʨʦʙʣʝʤʦʶ ʚ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʚʽʜ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʠʭ ʘʪʘʢ. 

ɺʠʟʥʘʯʝʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʟʘʭʠʩʪʫ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʤʦʞʝ 

ʩʪʘʪʠ ʢʦʥʢʨʝʪʥʦʶ ʪʘ ʧʨʘʢʪʠʯʥʦʶ ʽʥʩʪʨʫʢʮʽʻʶ ʫ ʚʠʧʘʜʢʫ ʧʨʷʤʦʾ ʜʽʾ ʈɽɹ ʥʘ ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʻ ʥʘʜʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʜʣʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ 

ʟʘʜʘʯʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ: 

1. ʈʦʙʦʪʘ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʯʘʩʪʦʪ ʢʘʩʪʦʤʥʠʭ ʯʘʩʪʦʪ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʪʠʭ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʈɽɹ: 

ɺʠʢʦʥʘʻʤʦ ʘʥʘʣʽʟ ʧʨʦʰʠʚʢʠ ʧʝʨʝʜʘʚʘʯʘ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʪʘ ʟʤʽʥʠ ʯʘʩʪʦʪ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ɺʥʝʩʝʤʦ ʟʤʽʥʠ ʫ ʚʽʜʧʦʚʽʜʥʠʡ ʬʘʡʣ ʧʨʦʰʠʚʢʠ 

ʜʣʷ ʟʤʽʥʠ ʯʘʩʪʦʪ ʫ ʨʝʛʽʦʥʽ "FCC915" ʪʘ ʦʥʦʚʠʤʦ ʧʨʦʰʠʚʢʫ ʘʧʘʨʘʪʫʨʠ ʟ ʥʦʚʠʤʠ 

ʥʘʣʘʰʪʫʚʘʥʥʷʤʠ. ʆʧʽʩʣʷ ʧʝʨʝʚʽʨʠʤʦ ʨʦʙʦʪʫ ʧʝʨʝʜʘʚʘʯʘ ʥʘ ʥʦʚʽʡ ʧʨʦʰʠʚʮʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ "TinySA", ʱʦʙ ʧʝʨʝʢʦʥʘʪʠʩʷ ʚ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

2. ɼʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʝʨʝʢʣʶʯʝʥʥʷ ʤʽʞ ʢʘʩʪʦʤʥʠʤʠ 

ʯʘʩʪʦʪʘʤʠ ʫ ʚʠʧʘʜʢʫ ʚʠʷʚʣʝʥʥʷ ʜʽʾ ʈɽɹ ʥʘ ʦʜʥʫ ʟ ʥʠʭ: 

ɼʦʩʣʽʜʠʤʦ ʧʨʦʮʝʩ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ FPV-ʜʨʦʥʠ ʜʚʦʭ ʨʝʩʽʚʝʨʽʚ ʪʘ ʜʚʦʭ ʧʦʣʴʦʪʥʠʭ 

ʢʦʥʪʨʦʣʝʨʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʟʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʪʘ ʧʨʘʮʶʚʘʪʠʤʫʪʴ ʥʘ ʨʽʟʥʠʭ ʯʘʩʪʦʪʘʭ. 

ʈʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʣʘʪʠ ʚʽʜ ʫʢʨʘʾʥʩʴʢʠʭ ʨʦʟʨʦʙʥʠʢʽʚ, 

ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʨʦʛʨʘʤʫʚʘʪʠ ʧʦʪʨʽʙʥʽ ʯʘʩʪʦʪʠ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʤʠʢʘʪʠʩʷ ʤʽʞ ʥʠʤʠ 

ʧʽʜ ʯʘʩ ʧʦʣʴʦʪʫ. 

ʋ ʚʠʩʥʦʚʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʛʣʷʜ ʤʝʪʦʜʽʚ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʟʘʭʠʩʪʫ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʫ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ ɹʇʃɸ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʚ ʢʦʥʪʝʢʩʪʽ 

ʩʫʯʘʩʥʠʭ ʫʤʦʚ, ʢʦʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɽɹ ʜʣʷ ʛʣʫʰʽʥʥʷ FPV-ʜʨʦʥʽʚ ʩʪʘʻ ʜʝʜʘʣʽ ʙʽʣʴʰʦʶ 

ʟʘʛʨʦʟʦʶ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʽʜʭʽʜ, 

ʷʢʠʡ ʚʢʣʶʯʘʻ ʷʢ ʘʧʘʨʘʪʥʽ, ʪʘʢ ʽ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠ, ʟʦʢʨʝʤʘ 

ʩʪʚʦʨʝʥʥʷ ʢʘʩʪʦʤʥʠʭ ʯʘʩʪʦʪ ʪʘ ʘʚʪʦʤʘʪʠʯʥʝ ʧʝʨʝʢʣʶʯʝʥʥʷ ʤʽʞ ʥʠʤʠ, ʤʦʞʫʪʴ ʩʪʘʪʠ 

ʝʬʝʢʪʠʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʟʘʭʠʩʪʫ ʚʽʜ ʈɽɹ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʟʘʭʦʜʽʚ ʜʦʟʚʦʣʠʪʴ ʟʙʝʨʝʛʪʠ 

ʢʦʥʪʨʦʣʴ ʥʘʜ ɹʇʃɸ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʨʝʙʽʡʥʝ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ, 

ʚʢʣʶʯʘʶʯʠ ʫʤʦʚʠ ʙʦʡʦʚʠʭ ʜʽʡ, ʪʠʤ ʩʘʤʠʤ ʧʽʜʚʠʱʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ 

ʾʭʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. BAKHTIIAROV, D.; KONAKHOVYCH, G.; LAVRYNENKO, O. Protected 
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342. 

3. KRATKY, Miroslav, et al. Electronic Warfare Methods Combatting 
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʅɸɺʏɸʃʔʅʆɰ ʇʃɸʊʌʆʈʄʀ ɿ ʄɽʊʆɼɸʄʀ 

CSS ɺɽʈʉʊʂʀ ʉʊʆʈɯʅʆʂ. 

ʂʘʨʤʘʟʽʥʘ ʅ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʥʢʨʘʪʴʻʚ ɺ.ʆ. 

ʄʝʪʘ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʽʥʪʝʨʘʢʪʠʚʥʦ-ʥʘʚʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʚʽʟʫʘʣʴʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʤʝʪʦʜʽʚ ʚʝʨʩʪʘʥʥʷ CSS(Cascading Style Sheets)-ʤʦʚʠ 

ʩʪʠʣʶ ʩʪʦʨʽʥʦʢ ʪʘ ʥʘʜʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʚʽʨʢʠ ʦʩʚʦʻʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʰʣʷʭʦʤ 

ʧʨʦʭʦʜʞʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʧʦ ʢʦʥʢʨʝʪʥʠʭ ʪʝʤʘʭ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʧʨʝʩʪʘʚʣʝʥʥʷ ʪʝʭʥʽʢ ʤʘʢʝʪʫʚʘʥʥʷ ʚʝʙ-ʩʪʦʨʽʥʦʢ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʣʘʩʪʠʚʦʩʪʝʡ CSS, ʷʢʽ ʧʝʨʝʚʘʞʥʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʦʙʦʪʽ ʟ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷʤ 

ʢʦʥʪʝʡʥʝʨʽʚ ʟ ʢʦʥʪʝʥʪʦʤ, ʚ ʽʥʪʝʨʘʢʪʠʚʥʦ-ʥʘʚʯʘʣʴʥʽʡ ʬʦʨʤʽ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʣʘʩʪʠʚʦʩʪʽ ʭʘʨʘʢʪʝʨʥʽ ʢʦʞʥʽʡ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʭʥʽʮʽ, 

ʾʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʽ ʥʦʚʽʪʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚ ʩʬʝʨʽ ʨʦʟʨʦʙʢʠ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤ, ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ 

ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʜʴ ʷʢʦʾ ʩʠʩʪʝʤʠ ʢʦʤʘʥʜʘ ʨʦʟʨʦʙʥʠʢʽʚ ʟʘʟʚʠʯʘʡ ʨʝʪʝʣʴʥʦ 

ʧʣʘʥʫʻ ʘʨʭʽʪʝʢʪʫʨʫ ʪʘ ʜʠʟʘʡʥ UI. ʏʦʤʫ ʮʝ ʪʘʢ ʚʘʞʣʠʚʦ ʽ ʮʴʦʤʫ ʚʘʨʪʦ ʧʨʠʜʽʣʷʪʠ ʯʘʩ ʪʘ 

ʨʝʩʫʨʩʠ? ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʥʦʨʤʘʣʴʥʦʾ ʣʶʜʠʥʠ ʧʨʠ ʧʝʨʰʦʤʫ 

ʟʽʪʢʥʝʥʥʽ ʟ ʯʠʤʦʩʴ ʥʦʚʠʤ ʚʦʥʘ ʦʮʽʥʶʻ ʮʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʝʤʦʮʽʡʥʦ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ ʽ 

ʧʝʨʰʠʡ ʘʨʛʫʤʝʥʪ ï ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʦʪʨʠʤʘʪʠ ʧʦʟʠʪʠʚʥʝ çʧʝʨʰʝ ʚʨʘʞʝʥʥʷè ʚʽʜ ʚʠʛʣʷʜʫ 

ʪʘ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ɻʦʚʦʨʷʯʠ ʧʨʦ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʠ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʤʽʱʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʩʪʦʨʽʥʮʽ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʧʨʦʩʫʚʘʥʥʽ ʩʠʩʪʝʤʠ, ʧʽʜʚʠʱʝʥʽ 

ʧʝʨʝʭʦʜʽʚ ʥʘ ʩʘʡʪ ʪʘ ʧʦʢʨʘʱʝʥʥʽ ʢʦʥʚʝʨʩʽʡ. ɹʽʣʴʰʝ ʪʦʛʦ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʙʽʟʥʝʩ ʮʽʣʝʡ 

ʩʠʩʪʝʤʠ, ʧʨʘʚʠʣʴʥʝ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʚʟʘʻʤʦʜʽʾ ʟ ʟʘʩʪʦʩʫʥʢʦʤ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʝ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʝ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʽʥʪʝʨʬʝʡʩʫ ʪʘ ʧʽʜʚʠʱʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰʦʛʦ ʧʨʠʙʫʪʢʫ ʚʽʜ ʢʦʤʝʨʮʽʡʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ. 

ʆʙʠʨʘʶʯʠ ʧʨʘʚʠʣʴʥʠʡ ʧʽʜʭʽʜ ʪʘ ʤʝʪʦʜʦʣʦʛʽʾ ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʚʝʙ-ʩʪʦʨʽʥʮʽ ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʜʦʩʠʪʴ 

ʰʠʨʦʢʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʨʝʘʣʽʟʘʮʽʾ ʽʜʝʾ, ʘʙʠ ʰʚʠʜʢʦ ʚʠʟʥʘʯʠʪʠ, ʷʢʠʡ ʽʟ 

ʥʠʭ ʧʽʜʭʦʜʠʪʴ ʩʘʤʝ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʦ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ. ʉʫʯʘʩʥʽ ʤʦʞʣʠʚʦʩʪʽ 

Cascading Style Sheets ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʝʭʥʽʢ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ 

ʢʦʥʪʝʡʥʝʨʽʚ ʥʘ ʩʪʦʨʽʥʮʽ. ʉʪʨʫʢʪʫʨʫ ʦʜʥʠʭ ʟ ʪʘʢʠʭ ʚʠ ʩʧʦʩʪʝʨʽʛʘʻʪʝ ʩʴʦʛʦʜʥʽ ʤʘʡʞʝ ʥʘ 

ʢʦʞʥʦʤʫ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʜʦʩʠʪʴ ʧʨʘʢʪʠʯʥʠʤʠ ʪʘ ʧʽʜʪʨʠʤʫʶʪʴʩʷ 

ʙʘʛʘʪʴʤʘ ʙʨʘʫʟʝʨʘʤʠ. ɯʥʰʽ ʞ, ʪʽʣʴʢʠ ʥʘʙʫʚʘʶʪʴ ʩʚʦʻʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʩʝʨʝʜ ʨʦʟʨʦʙʥʠʢʽʚ ʪʘ 

ʧʦʯʠʥʘʶʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʥʦʚʠʭ ʚʝʨʩʽʡ ʧʦʰʠʨʝʥʠʭ ʙʨʘʫʟʝʨʽʚ.  

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʧʣʘʪʬʦʨʤʠ ʟ ʤʝʪʦʜʘʤʠ CSS ʚʝʨʩʪʢʠ ʤʘʻ ʥʘ 

ʤʝʪʽ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʠ ʨʦʟʫʤʽʥʥʷ ʪʘ ʩʧʨʠʡʥʷʪʪʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʧôʷʪʠ ʟ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʝʭʥʽʢ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʚʝʙ-ʩʪʦʨʽʥʦʢ: Flexbox, Grid, Subgrid, 

Multi -column layouts ʪʘ Container Queries.  

ɸʩʧʝʢʪʦʤ ʧʨʘʚʠʣʴʥʦʩʪʽ ʪʨʘʢʪʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ ʛʘʨʘʥʪ ʥʘʜʽʡʥʦʩʪʽ 

ʜʞʝʨʝʣʘ, ʟ ʷʢʦʛʦ ʮʷ ʽʥʬʦʨʤʘʮʽʷ ʙʫʣʘ ʚʟʷʪʘ. The World Wide Web Consortium ʜʝʪʘʣʴʥʦ 

ʦʧʠʩʫʻ ʚ ʩʚʦʾʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʢʦʞʥʫ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʝʭʥʽʢ. 

ʈʦʟʨʦʙʢʘ ʚʽʟʫʘʣʴʥʠʭ ʚʝʙ-ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʧʦʷʩʥʝʥʴ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʪʘ 

ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʞʥʦʾ ʪʝʭʥʽʢʠ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʚʽʜʧʦʚʽʜʥʠʭ ʢʚʽʟʽʚ (ʪʝʩʪʽʚ) ʟ 

ʨʝʪʝʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʠʤʠ ʮʽʢʘʚʠʤʠ  ʟʘʚʜʘʥʥʷʤʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʷʢʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʩʚʦʻʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʅʘʩʪʫʧʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ: 

ɿʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ: MongoDB ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 



 

 

Å Front-end ʌʨʝʡʤʚʦʨʢ: React.js ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʰʚʠʜʢʫ ʪʘ ʜʠʥʘʤʽʯʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

Å ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: TypeScript ʜʦʟʚʦʣʠʣʘ ʩʪʚʦʨʠʪʠ ʙʽʣʴʰ ʙʝʟʧʝʯʥʠʡ ʪʘ 

ʩʪʘʙʽʣʴʥʠʡ ʢʦʜ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʪʨʦʛʠʭ ʪʠʧʽʚ ʽ ʧʦʢʨʘʱʝʥʦʤʫ ʢʦʥʪʨʦʣʶ ʧʦʤʠʣʦʢ. 

Å ʉʝʨʚʝʨʥʠʡ ʬʨʝʡʤʚʦʨʢ: Express.js ʚ ʧʦʻʜʥʘʥʥʽ ʟ Node.js ʟʘʙʝʟʧʝʯʫʚʘʚ ʰʚʠʜʢʫ ʪʘ 

ʝʬʝʢʪʠʚʥʫ ʦʙʨʦʙʢʫ ʟʘʧʠʪʽʚ ʥʘ ʩʝʨʚʝʨʽ. 

Å ɼʠʟʘʡʥ UI: Figma ʪʘ GIMP ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʩʪʝʪʠʯʥʦʛʦ ʪʘ 

ʟʨʫʯʥʦʛʦ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. 

 
ʈʠʩ.1. ɼʽʘʛʨʘʤʘ ʢʦʤʧʦʥʝʥʪʽʚ 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʢʘ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʫ ʚʠʚʯʝʥʥʽ 

ʤʝʪʦʜʽʚ ʚʝʨʩʪʘʥʥʷ CSS, ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʽ ʚʘʞʣʠʚʦʶ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ 

ʨʦʟʫʤʽʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʪʝʭʥʽʢ ʤʘʢʝʪʫʚʘʥʥʷ ʚʝʙ-ʩʪʦʨʽʥʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

CSS, ʨʝʘʣʽʟʦʚʘʥʠʭ ʧʝʨʝʚʘʞʥʦ ʫ ʬʦʨʤʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʦʜʫʣʽʚ ʪʘ ʪʝʩʪʽʚ ʜʦ 

ʢʦʞʥʦʾ ʪʝʤʠ. ɺʠʩʚʽʪʣʝʥʦ ʚʘʞʣʠʚʽʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʚʝʙ-

ʩʪʦʨʽʥʮʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʧʝʨʰʦʛʦ ʚʨʘʞʝʥʥʷ ʚʽʜ ʩʠʩʪʝʤʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʚʽʜʫ. ʈʦʙʦʪʘ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʩʦʙʦʶ ʟʘʚʜʘʥʥʷ ʨʦʟʨʦʙʢʠ ʚʽʟʫʘʣʴʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʪʝʩʪʽʚ ʟ ʧʝʨʝʚʽʨʢʦʶ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʛʘʨʘʥʪʫʻ ʷʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, 

ʱʦ ʥʘʜʘʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʘʤ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʮʽʣʝʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʷʢ MongoDB ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, React.js ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, 

TypeScript ʜʣʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ, Express.js ʟ Node.js ʜʣʷ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ 

ʥʘ ʩʝʨʚʝʨʽ, ʘ ʪʘʢʦʞ Figma ʪʘ GIMP ʜʣʷ ʜʠʟʘʡʥʫ ʽʥʪʝʨʬʝʡʩʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.w3.org/TR/?filter-tr-name=CSS 

2. H¬kon W. L. Cascading Style Sheets. Norway. 120 p. 

URL: https://www.wiumlie.no/2006/phd/ (date of access: 20.04.2024) 
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ɺɽɹ-ʇʃɸʊʌʆʈʄɸ ɼʃʗ ɯʅʊɽʈʅɽʊ ʄɸɻɸɿʀʅʋ ɿ ʇʈʆɼɸɾʋ ʌʋʊɹʆʃʔʅʆɰ 

ɸʊʈʀɹʋʊʀʂʀ 

ɻʘʨʙʠʯ ɸ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʂʠʨʠʯʝʥʢʦ ɺ.ɺ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʟʨʫʯʥʦʾ ʚʝʙ-ʧʣʘʪʬʦʨʤʠ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ ʟ ʧʨʦʜʘʞʫ ʬʫʪʙʦʣʴʥʦʾ ʘʪʨʠʙʫʪʠʢʠ. ɻʦʣʦʚʥʠʡ 

ʥʘʛʦʣʦʩ ʨʦʙʠʪʴʩʷ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʟʨʫʯʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʧʨʦʮʝʩʫ ʧʦʢʫʧʢʠ ʪʦʚʘʨʽʚ, ʟ 

ʤʝʪʦʶ ʥʘʜʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʨʠʻʤʥʠʡ ʪʘ ʝʬʝʢʪʠʚʥʠʡ ʜʦʩʚʽʜ ʧʦʢʫʧʦʢ  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʜʦʩʢʦʥʘʣʝ ʚʠʚʯʝʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʚʝʙ-ʧʣʘʪʬʦʨʤʽ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʥʘ 

ʧʨʦʜʘʞʽ ʬʫʪʙʦʣʴʥʦʾ ʘʪʨʠʙʫʪʠʢʠ.  

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ  ̒ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʝʙ-

ʧʣʘʪʬʦʨʤʽ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ ʟ ʧʨʦʜʘʞʫ ʬʫʪʙʦʣʴʥʦʾ ʘʪʨʠʙʫʪʠʢʠ, ʟʦʢʨʝʤʘ ʟʘʭʠʩʪ 

ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʧʨʦʪʠʜʽʷ ʢʽʙʝʨʘʪʘʢʘʤ."  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʩʪʽʡʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʧʦʧʫʣʷʨʥʦʩʪʽ ʦʥʣʘʡʥ-ʰʦʧʽʥʛʫ 

ʪʘ ʩʧʦʞʠʚʯʦʛʦ ʽʥʪʝʨʝʩʫ ʜʦ ʬʫʪʙʦʣʴʥʦʾ ʘʪʨʠʙʫʪʠʢʠ. ɿʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʟʤʽʥʘʤ ʫ ʩʧʦʩʦʙʘʭ ʟʜʽʡʩʥʝʥʥʷ ʧʦʢʫʧʦʢ, ʚʝʙ-ʧʣʘʪʬʦʨʤʠ ʩʪʘʶʪʴ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʫ 

ʚʽʨʪʫʘʣʴʥʦʤʫ ʪʦʨʛʽʚʝʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʤʠ "ɺʝʙ-ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ ʟ ʧʨʦʜʘʞʫ ʬʫʪʙʦʣʴʥʦʾ 

ʘʪʨʠʙʫʪʠʢʠ" ʤʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʪʘ ʦʥʣʘʡʥ-

ʪʦʨʛʽʚʣʽ. ʇʦʧʫʣʷʨʥʽʩʪʴ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽʚ ʟʨʦʩʪʘʻ, ʘ ʩʧʦʞʠʚʯʠʡ ʽʥʪʝʨʝʩ ʜʦ ʩʧʦʨʪʠʚʥʠʭ 

ʪʦʚʘʨʽʚ, ʟʦʢʨʝʤʘ ʬʫʪʙʦʣʴʥʦʾ ʘʪʨʠʙʫʪʠʢʠ, ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʽʡʢʠʤ. ʊʘʢʘ ʧʣʘʪʬʦʨʤʘ ʤʘʻ 

ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʠʚʝʨʪʘʥʥʷ ʢʣʽʻʥʪʽʚ, ʘʣʝ ʦʜʥʦʯʘʩʥʦ ʚʠʤʘʛʘʻ ʫʚʘʛʠ 

ʜʦ ʘʩʧʝʢʪʽʚ ʙʝʟʧʝʢʠ, ʟʨʫʯʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʢʫʧʮʽʚ.  

ɼʣʷ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʥʘʜ ʜʦʩʣʽʜʞʝʥʥʷʤ ʪʝʤʠ "ɺʝʙ-ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʽʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʫ ʟ ʧʨʦʜʘʞʫ ʬʫʪʙʦʣʴʥʦʾ ʘʪʨʠʙʫʪʠʢʠ" ʤʠ ʤʦʞʝʤʦ ʨʦʟʧʦʯʘʪʠ ʟ ʘʥʘʣʽʟʫ ʧʦʪʨʝʙ ʪʘ 

ʦʯʽʢʫʚʘʥʴ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʥʘʤ ʟʨʦʟʫʤʽʪʠ, ʷʢʽ ʩʘʤʝ ʧʨʦʜʫʢʪʠ ʪʘ ʩʝʨʚʽʩʠ 

ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʣʽʻʥʪʽʚ ʪʘ ʷʢʽ ʬʫʥʢʮʽʾ ʚʝʙ-ʧʣʘʪʬʦʨʤʠ ʻ ʥʘʡʙʽʣʴʰ 

ʧʦʪʨʽʙʥʠʤʠ.  

ʇʨʦʜʦʚʞʫʶʯʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʠ ʤʦʞʝʤʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʘʥʘʣʽʟʫ ʢʦʥʢʫʨʝʥʪʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʱʦʙ ʚʠʚʯʠʪʠ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ ʽʥʰʠʭ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽʚ ʟ 

ʬʫʪʙʦʣʴʥʦʶ ʘʪʨʠʙʫʪʠʢʦʶ. ʎʝ ʜʦʧʦʤʦʞʝ ʥʘʤ ʚʠʷʚʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ 

ʫʥʽʢʘʣʴʥʽ ʧʝʨʝʚʘʛʠ ʥʘʰʦʾ ʧʣʘʪʬʦʨʤʠ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʢʣʶʯʦʚʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʨʦʟʚʠʪʢʫ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʢʠ ʪʘ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʧʦʢʫʧʦʢ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʟʨʫʯʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʫʥʽʢʘʣʴʥʘ ʧʨʦʧʦʟʠʮʽʷ ʪʦʚʘʨʽʚ ʪʘ ʩʝʨʚʽʩʽʚ, ʷʢʘ 

ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. 

ʋʩʧʽʰʥʘ ʨʝʘʣʽʟʘʮʽʷ ʚʝʙ-ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ ʟ ʧʨʦʜʘʞʫ ʬʫʪʙʦʣʴʥʦʾ 

ʘʪʨʠʙʫʪʠʢʠ ʚʠʤʘʛʘʪʠʤʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʚʢʣʶʯʘʶʯʠ ʘʥʘʣʽʟ ʢʦʥʢʫʨʝʥʪʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʨʦʟʨʦʙʢʫ ʫʥʽʢʘʣʴʥʠʭ ʬʫʥʢʮʽʡ ʪʘ ʽʥʪʝʨʬʝʡʩʫ, ʘ ʪʘʢʦʞ ʧʦʩʪʽʡʥʝ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ ʟʤʽʥʥʠʭ ʧʦʪʨʝʙ ʨʠʥʢʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʥʝ 

ʣʠʰʝ ʟʙʝʨʝʛʪʠ ʢʦʥʢʫʨʝʥʪʥʽʩʪʴ, ʘ ʡ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʥʷ ʢʣʽʻʥʪʽʚ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʤ. 
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ɸɺʊʆʄɸʊʀɿʆɺɸʅɸ ʉʀʉʊɽʄɸ ɺʀʄɯʈʖɺɸʅʅʗ ʊɸ ʂʆʅʊʈʆʃʖ 

ʇʈʀʈʆɼʅʀʍ ʇʆʂɸɿʅʀʂɯɺ ɼʃʗ ʌɽʈʄɽʈʉʔʂʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ 

ʗʥʠʮʴʢʠʡ ɼ.ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʽʢʦʣʘʻʥʢʦ ɼ.ɺ. 

ʄʝʪʘ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤʠ ʚʠʤʽʨʶʚʘʥʥʷ,  ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ 

ʧʨʠʨʦʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʬʝʨʤʝʨʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩʠ ʦʪʨʠʤʘʥʥʷ, ʦʙʨʦʙʢʠ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʚʦʣʦʛʦʩʪʽ 

ʛʨʫʥʪʫ, ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ ʚ ʩʠʩʪʝʤʽ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʬʝʨʤʝʨʽʚ 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʟʘʻʤʦʜʽʶ ʪʘ ʽʥʪʝʛʨʘʮʽʶ ʘʧʘʨʘʪʥʠʭ ʪʘ ʧʨʦʛʨʘʤʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʧʨʠʨʦʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʬʝʨʤʝʨʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʧʦʣʷʛʘʻ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʪʘʣʦʛʦ ʚʝʜʝʥʥʷ ʘʛʨʘʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʧʣʠʚʦʤ ʥʘ 

ʜʦʚʢʽʣʣʷ. ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʪʘʢʠʭ ʷʢ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʤʽʥʘ ʢʣʽʤʘʪʫ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʪʦʯʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʽ 

ʧʨʠʨʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʉʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʬʝʨʤʝʨʘʤ ʟʜʽʡʩʥʶʚʘʪʠ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ.  

ɯʥʜʝʢʩ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʉʠʩʪʝʤʘ ʦʮʽʥʶʻ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʚʦʣʦʛʽʩʪʴ 

ʧʦʚʽʪʨʷ ʪʘ ˇʨʫʥʪʫ, ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ, ʦʩʚʽʪʣʝʥʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʫ ʪʘ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ. ʎʽ 

ʜʘʥʽ ʚʘʞʣʠʚʽ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʚʝʜʝʥʥʷ ʘʛʨʘʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘʣʝ ʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʟʜʦʨʦʚ'ʷ ʬʝʨʤʝʨʽʚ ʪʘ ʤʽʩʮʝʚʦʾ ʛʨʦʤʘʜʠ. 

ɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ: ʅʘʷʚʥʽʩʪʴ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ ʥʘ Python, ʙʘʟ 

ʜʘʥʠʭ Firebase Firestore ʪʘ MS SQL ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʨ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʫ ʚʝʣʠʢʠʭ 

ʦʙ'ʻʤʽʚ ʜʘʥʠʭ. ɺʝʙ-ʩʘʡʪ ʟ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʜʽʘʛʨʘʤʘʤʠ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʣʝʛʢʦ 

ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. 

ʄʽʥʽʤʽʟʘʮʽʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ: ʉʠʩʪʝʤʘ ʩʧʨʠʷʻ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʟʥʠʞʫʻ ʝʢʦʣʦʛʽʯʥʠʡ ʪʠʩʢ ʽ ʜʦʧʦʤʘʛʘʻ ʟʘʧʦʙʽʛʘʪʠ 

ʤʦʞʣʠʚʠʤ ʥʝʛʘʪʠʚʥʠʤ ʥʘʩʣʽʜʢʘʤ, ʪʘʢʠʤ ʷʢ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʪʘ ˇʨʫʥʪʫ. 

ʊʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ ʩʠʩʪʝʤʠ: 

ɸʧʘʨʘʪʥʘ ʯʘʩʪʠʥʘ: ɺʠʢʦʨʠʩʪʘʥʥʷ Luanode32 ʟ ʧ'ʷʪʴʤʘ ʜʘʪʯʠʢʘʤʠ ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ 

ʚʠʤʽʨʶʚʘʪʠ ʨʽʟʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʇʣʘʪʬʦʨʤʘ Python ʽ ʬʨʝʡʤʚʦʨʢʠ ʜʣʷ ʚʝʙ-ʨʦʟʨʦʙʢʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʚʦʨʝʥʥʷ ʥʘʜʽʡʥʦʾ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ. 

ɹʘʟʠ ʜʘʥʠʭ: Firebase Firestore ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʟ ʜʘʪʯʠʢʽʚ, 

ʪʦʜʽ ʷʢ MS SQL ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɺʝʙ-ʩʘʡʪ: ɯʥʪʝʨʘʢʪʠʚʥʽ ʜʽʘʛʨʘʤʠ ʥʘ ʩʘʡʪʽ ʥʘʜʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʩʪʫʧ ʜʦ 

ʚʘʞʣʠʚʠʭ ʜʘʥʠʭ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʟʚʽʪʽʚ, ʩʧʨʠʷʶʯʠ ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʶ ʪʘ ʫʧʨʘʚʣʽʥʥʶ 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 



 

 

 
ʈʠʩ.1. ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ 

ɺʠʩʥʦʚʢʠ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʧʨʠʨʦʜʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʬʝʨʤʝʨʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʘ ʨʦʟʨʦʙʣʝʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ, ʻ ʟʥʘʯʫʱʠʤ ʢʨʦʢʦʤ ʫ ʥʘʧʨʷʤʢʫ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. ʎʷ ʩʠʩʪʝʤʘ ʥʝ ʪʽʣʴʢʠ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʬʝʨʤʘʭ, ʘʣʝ ʡ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʫ ʤʽʥʽʤʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʘʛʨʘʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʆʮʽʥʢʘ ʪʘʢʠʭ ʢʨʠʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʷʢ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʪʘ ˇʨʫʥʪʫ, ʪʝʤʧʝʨʘʪʫʨʘ, ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ, ʷʢʽʩʪʴ 

ʧʦʚʽʪʨʷ ʪʘ ʦʩʚʽʪʣʝʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʬʝʨʤʝʨʘʤ ʥʝ ʪʽʣʴʢʠ ʧʦʢʨʘʱʫʚʘʪʠ ʫʤʦʚʠ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʘʣʝ ʡ ʚʥʦʩʠʪʠ ʚʢʣʘʜ ʫ ʟʜʦʨʦʚôʷ ʽ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʤʽʩʮʝʚʠʭ ʩʧʽʣʴʥʦʪ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Official Python Documentation. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://docs.python.org/3/ 

2. Firebase Firestore Documentation. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://firebase.google.com/docs/firestore 

3. LuaNode32 Documentation. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.espressif.com/en/support/documents/technical-

documents?keys&field_type_tid[]=54 

4. SQL Documentation. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.w3schools.com/sql/ 

  

https://firebase.google.com/docs/firestore
https://www.espressif.com/en/support/documents/technical-documents?keys&field_type_tid%5b%5d=54
https://www.espressif.com/en/support/documents/technical-documents?keys&field_type_tid%5b%5d=54


 

 

ʋɼʂ 004.42 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ɻʆʃʆʉʋɺɸʅʅʗ 

ʂʘʨʧʦʚ ʆ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆ.ɻ. 

ɻʦʣʦʩʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʚʠʙʦʨʠ - ʮʝ ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʽʚ ʫʯʘʩʪʽ ʛʨʦʤʘʜʷʥ ʫ 

ʧʦʣʽʪʠʯʥʦʤʫ ʪʘ ʩʫʩʧʽʣʴʥʦʤʫ ʞʠʪʪʽ. ɺʠʙʦʨʠ ʻ ʧʝʨʰʦʯʝʨʛʦʚʦʶ ʦʟʥʘʢʦʶ ʜʝʤʦʢʨʘʪʠʯʥʦʾ 

ʧʦʣiʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʢʨʘʾʥʠ, ʥʝʦʙʭiʜʥʠʡ i ʥʘʡʚʘʞʣʠʚiʰʠʡ ʤʝʭʘʥiʟʤ ʟʜiʡʩʥʝʥʥʷ 

ʚʦʣʝʚʠʷʚʣʝʥʥʷ ʛʨʦʤʘʜʷʥ. 

ʄʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʷʢ ʽʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʚʽʜʩʦʪʦʢ ʷʚʢʠ ʩʪʘʻ ʚʩʝ ʤʝʥʰʠʤ. 

ʆʩʥʦʚʥʠʡ ʚʽʜʩʦʪʦʢ ʥʝʷʚʢʠ ʬʦʨʤʫʶʪʴ ʷʢ ʧʠʪʘʥʥʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ (ʧʘʥʜʝʤʽʷ 

ʢʦʨʦʥʘʚʽʨʫʩʫ), ʪʘʢ ʽ ʨʝʻʩʪʨʘʮʽʾ ʧʨʦʞʠʚʘʥʥʷ ʛʨʦʤʘʜʷʥ. ɿʦʢʨʝʤʘ, ʟʛʽʜʥʦ ʟʽ ʩʪʘʪʠʩʪʠʯʥʠʤʠ 

ʜʘʥʠʤʠ ʦʩʪʘʥʥʴʦʾ ʚʠʙʦʨʯʦʾ ʢʘʤʧʘʥʽʾ (ʚʠʙʦʨʠ 2020 ʨ.), ʙʣʠʟʴʢʦ 20 % ʨʝʩʧʦʥʜʝʥʪʽʚ ʥʝ 

ʧʨʠʡʰʣʠ ʥʘ ʚʠʙʦʨʯʽ ʜʽʣʴʥʠʮʽ ʯʝʨʝʟ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʪʘ 19 % ʥʝ ʟʤʦʛʣʠ ʚʽʜʜʘʪʠ ʩʚʽʡ ʛʦʣʦʩ 

ʯʝʨʝʟ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʤʽʩʮʝʤ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʬʘʢʪʠʯʥʠʤ ʧʨʦʞʠʚʘʥʥʷʤ. ʊʦʤʫ 

ʘʢʪʫʘʣʴʥʝ ʟʘʚʜʘʥʥʷ - ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʚʠʙʦʨʽʚ ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ, ʘ ʩʘʤʝ ʝʣʝʢʪʨʦʥʥʝ ʛʦʣʦʩʫʚʘʥʥʷ. 

ɯʩʥʫʻ ʜʚʘ ʚʠʜʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʛʦʣʦʩʫʚʘʥʥʷ: ʪʘʢʝ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʧʦʪʨʽʙʥʦ ʚʠʛʦʪʦʚʣʷʪʠ, ʪʘ ʚʽʜʜʘʣʝʥʝ 

ʛʦʣʦʩʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʩʦʙʠʩʪʦʛʦ ʧʨʠʩʪʨʦʶ: ʩʤʘʨʪʬʦʥʘ ʯʠ ʢʦʤʧôʶʪʝʨʘ. ʇʝʨʰʘ 

ʛʨʫʧʘ ʚʠʤʘʛʘʻ ʦʙʦʚôʷʟʢʦʚʦʾ ʧʨʠʩʫʪʥʦʩʪʽ ʛʨʦʤʘʜʷʥʠʥʘ ʥʘ ʜʽʣʴʥʠʮʽ ʫ ʜʝʥʴ ʧʨʦʚʝʜʝʥʥʷ 

ʛʦʣʦʩʫʚʘʥʥʷ ʯʠ ʚ ʽʥʰʽ ʜʥʽ, ʷʢʱʦ ʮʝ ʜʦʟʚʦʣʝʥʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʤʠ ʘʢʪʘʤʠ. ʎʝʡ ʚʠʜ 

ʛʦʣʦʩʫʚʘʥʥʷ ʤʦʞʝ ʪʘʢʦʞ ʧʦʻʜʥʫʚʘʪʠ ʝʣʝʢʪʨʦʥʥʝ ʽ ʪʨʘʜʠʮʽʡʥʝ ʚʦʣʝʚʠʷʚʣʝʥʥʷ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʧʝʨʦʚʠʭ ʙʶʣʝʪʝʥʽʚ. ɼʦ ʜʨʫʛʦʾ ʢʘʪʝʛʦʨʽʾ ʥʘʣʝʞʘʪʴ ʩʠʩʪʝʤʠ ʽʥʪʝʨʥʝʪ-

ʛʦʣʦʩʫʚʘʥʥʷ, ʷʢʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʧʨʠʩʫʪʥʦʩʪʽ ʛʨʦʤʘʜʷʥʠʥʘ ʥʘ ʚʠʙʦʨʯʽʡ ʜʽʣʴʥʠʮʽ ʪʘ 

ʜʘʶʪʴ ʟʤʦʛʫ ʟʜʽʡʩʥʶʚʘʪʠ ʚʦʣʝʚʠʷʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʚʘʞʣʠʚʠʤ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʴ ʝʣʝʢʪʨʦʥʥʦʛʦ ʚʦʣʝʚʠʷʚʣʝʥʥʷ. ʅʦʚʠʟʥʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʜʝʪʘʣʽʟʦʚʘʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʩʧʦʩʦʙʽʚ ʪʘ ʟʘʩʦʙʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʭʠʱʝʥʠʭ ʛʦʣʦʩʫʚʘʥʴ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʣʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʚʦʣʝʚʠʷʚʣʝʥʥʷ. ʈʦʟʚôʷʟʘʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʥʘʜʘʩʪʴ 

ʥʝʦʙʭʽʜʥʠʡ ʘʧʘʨʘʪ ʽʟ ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʩʫʧʨʦʚʦʜʫ ʟʘʭʠʱʝʥʠʭ ʛʦʣʦʩʫʚʘʥʴ. 

ʉʴʦʛʦʜʥʽ ʫʞʝ ʽʩʥʫʶʪʴ ʩʭʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʚʦʣʝʚʠʷʚʣʝʥʥʷ, ʟʘ ʷʢʠʤʠ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, ʽʟ ʧʨʠʭʦʚʫʚʘʥʥʷʤ ʛʦʣʦʩʫ ʚʠʙʦʨʮʷ ʘʙʦ ʡʦʛʦ 

ʦʩʦʙʠʩʪʦʩʪʽ. ʆʩʦʙʣʠʚʽʩʪʶ ʮʽʻʾ ʩʠʩʪʝʤʠ ʻ ʧʦʜʘʣʴʰʘ ʽʥʪʝʛʨʘʮʽʷ ʽʟ ʟʘʩʪʦʩʫʥʢʦʤ ñɼʽʷò, ʱʦ 

ʚʠʤʘʛʘʻ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʦʙʠ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʠ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʠʭʦʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʚʦʣʝʚʠʷʚʣʝʥʥʷ. 

 ɼʠʩʪʘʥʮʽʡʥʝ ʛʦʣʦʩʫʚʘʥʥʷ ï ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ, ʰʣʷʭʦʤ ʟʚʠʯʘʡʥʦʛʦ 

ʛʦʣʦʩʫʚʘʥʥʷ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʛʦʣʦʩʫʚʘʥʥʷ ʪʘ 

ʪʝʭʥʽʯʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʛʦʣʦʩʽʚ ʪʘ ʦʛʦʣʦʰʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʽʩʥʫʶʯʽ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʛʦʣʦʩʫʚʘʥʥʷ, ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʘʢʽ ʥʝʜʦʣʽʢʠ: 

- ʅʝʜʦʩʪʘʪʥʷ ʧʨʦʟʦʨʽʩʪʴ ʧʨʦʮʝʩʫ ʛʦʣʦʩʫʚʘʥʥʷ;  

- ʅʝʜʦʩʪʘʪʥʷ ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ;  

- ʅʝʜʦʩʪʘʪʥʷ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʣʦʤʫ. 

ʊʦʤʫ ʚʩʝ ʯʘʩʪʽʰʝ ʜʣʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʧʦʜʽʙʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʪʦʢʦʣ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʙʣʦʢʯʝʡʥʫ, ʷʢʠʡ ʜʦʧʦʤʦʞʝ ʫʩʫʥʫʪʠ 

ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚʠʱʝ ʥʝʜʦʣʽʢʠ. 

ɿʘ ʧʨʠʥʮʠʧʦʤ ʧʦʙʫʜʦʚʠ ʜʠʩʪʘʥʮʽʡʥʽ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʛʦʣʦʩʫʚʘʥʥʷ ʙʫʚʘʶʪʴ 

ʮʝʥʪʨʘʣiʟʦʚʘʥi ʪʘ ʜʝʮʝʥʪʨʘʣiʟʦʚʘʥi. ʆʩʦʙʣʠʚiʩʪʶ ʮʝʥʪʨʘʣiʟʦʚʘʥʥʦʾ ʩʠʩʪʝʤʠ ʻ ʪʝ, ʱʦ 

ʚʦʥʘ ʤʘʻ iʻʨʘʨʭiʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʜʝ ʚʩʷ iʥʬʦʨʤʘʮiʷ ʟʙʝʨiʛʘʻʪʴʩʷ, ʦʙʨʦʙʣʶʻʪʴʩʷ, 



 

 

ʧiʜʨʘʭʦʚʫʻʪʴʩʷ ʪʘ ʧʫʙʣiʢʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫ ʮʝʥʪʨʘʣʴʥʦʛʦ ʜʦʚiʨʝʥʦʛʦ ʚʫʟʣʘ. ʋ 

ʜʝʮʝʥʪʨʘʣiʟʦʚʘʥiʡ ʩʠʩʪʝʤi ʥʝ iʩʥʫʻ ʪʘʢʦʛʦ ʻʜʠʥʦʛʦ ʜʦʚiʨʝʥʦʛʦ ʚʫʟʣʘ. ɿʘʤiʩʪʴ ʮʴʦʛʦ ʚʩi 

ʚʫʟʣʠ ʻ ʨiʚʥʦʧʨʘʚʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ, ʷʢʠʤ ʥʝ ʧʦʪʨiʙʥʘ ʜʦʚiʨʘ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ, ʱʦʙ 

ʧʨʘʮʶʚʘʪʠ. ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ ʻ ʪʝ, ʱʦ ʙʫʜʴ-ʷʢʘ ʧʦʤʠʣʢʘ ʘʙʦ ʟʙiʡ ʚ ʨʦʙʦʪi ʦʜʥʦʛʦ ʟ 

ʚʫʟʣiʚ ʥʝ ʟʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʨʦʙʦʪʫ ʚʩiʻʾ ʩʠʩʪʝʤʠ, ʘ ʫʩi ʜʘʥi ʱʦʜʦ ʛʦʣʦʩʫʚʘʥʥʷ 

ʟʙʝʨiʛʘʶʪʴʩʷ ʨʦʟʧʦʜiʣʝʥʦ ʥʘ ʨiʟʥʠʭ ʚʫʟʣʘʭ. ʆʯʝʚʠʜʥʦ, ʱʦ ʜʝʮʝʥʪʨʘʣiʟʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʛʦʣʦʩʫʚʘʥʥʷ ʻ ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥiʰʦʶ ʜʣʷ ʨʝʘʣiʟʘʮiʾ, ʥiʞ ʮʝʥʪʨʘʣiʟʦʚʘʥʘ 

ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʛʦʣʦʩʫʚʘʥʥʷ. 

ɹʣʦʢʯʝʡʥ ï ʮʝ ʨʦʟʧʦʜʽʣʝʥʘ ʙʘʟʘ ʜʘʥʠʭ, ʱʦ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠʩʷ ʥʘ ʨʦʙʦʯʠʭ ʩʪʘʥʮʽʡ, 

ʛʝʦʛʨʘʬʽʯʥʦ ʚʽʜʜʘʣʝʥʠʭ ʜʨʫʛ ʚʽʜ ʜʨʫʛʘ. ɹʣʦʢʯʝʡʥ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʣʘʥʮʶʞʦʢ 

ʙʣʦʢʽʚ ʽʟ ʪʨʴʦʤʘ ʩʪʦʚʧʮʷʤʠ, ʜʝ ʢʦʞʝʥ ʨʷʜʦʢ ʧʨʝʜʩʪʘʚʣʷʻ ʦʢʨʝʤʫ ʪʨʘʥʟʘʢʮʽʶ (ʦʧʝʨʘʮʽʶ), 

ʷʢʫ ʟʜʽʡʩʥʠʚ ʫʯʘʩʥʠʢ ʤʝʨʝʞʽ.  

ʉʝʨʝʜ ʙʘʟʦʚʠʭ ʧʨʠʥʮʠʧʽʚ ʪʝʭʥʦʣʦʛʽʾ ʙʣʦʢʯʝʡʥ ʚʠʜʽʣʷʶʪʴ: 

- ʈʦʟʧʦʜʽʣ - ʥʝʤʘʻ ʻʜʠʥʦʾ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʙʘʟʠ ʜʘʥʠʭ, ʟʣʘʤʘʚʰʠ ʷʢʫ, ʤʦʞʥʘ 

ʚʠʜʘʣʠʪʠ ʘʙʦ ʬʘʣʴʩʠʬʽʢʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ; 

- ɹʝʟʧʝʢʘ - ʥʘʚʽʪʴ ʷʢʱʦ ʚʜʘʩʪʴʩʷ ʟʣʘʤʘʪʠ ʢʽʣʴʢʘ ʙʣʦʢʽʚ ʽ ʟʤʽʥʠʪʠ ʜʘʥʽ, ʪʦ ʙʝʟʧʝʢʘ 

ʩʠʩʪʝʤʠ ʥʝ ʧʦʩʪʨʘʞʜʘʻ. ɼʣʷ ʟʤʽʥʠ ʙʣʦʢʯʝʡʥ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʟʣʘʤʘʪʠ ʚʩʽ ʙʣʦʢʠ, ʱʦ 

ʤʘʣʦʡʤʦʚʽʨʥʦ. ɹʫʜʴ-ʷʢʘ ʩʧʨʦʙʘ ʟʣʦʤʫ ʙʫʜʝ ʧʦʤʽʯʝʥʘ ʫʯʘʩʥʠʢʘʤʠ ʤʝʨʝʞʽ, ʢʨʽʤ ʪʦʛʦ, 

ʩʠʩʪʝʤʘ ʟʘʭʠʱʝʥʘ ʰʠʬʨʫʚʘʥʥʷʤ; 

- ʇʨʦʟʦʨʽʩʪʴ ï ʚʩʷ ʙʘʟʘ ʜʘʥʠʭ ʚʽʜʢʨʠʪʘ, ʧʦʜʠʚʠʪʠʩʷ ʜʘʥʽ ʙʣʦʢʫ ʤʦʞʝ ʙʫʜʴ-ʭʪʦ 

ʙʘʞʘʶʯʠʡ, ʪʦʙʪʦ. ʧʦʙʘʯʠʪʠ ʪʨʘʥʟʘʢʮʽʶ ʤʦʞʝ ʢʦʞʝʥ, ʧʨʦʪʝ ʜʽʟʥʘʪʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʽʭ 

ʫʯʘʩʥʠʢʽʚ ʪʨʘʥʟʘʢʮʽʾ ʙʫʜʝ ʤʦʞʣʠʚʦ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʚʦʥʠ ʩʘʤʽ ʟʘʭʦʯʫʪʴ ʦʧʨʠʣʶʜʥʠʪʠ 

ʮʝʡ ʬʘʢʪ; 

- ʄʦʥʦʣʽʪʥʽʩʪʴ ï ʪʝʭʥʦʣʦʛʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʤʽʥʶʚʘʪʠʩʷ ʜʘʥʠʤʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʤʽʞ ʚʽʜʧʨʘʚʥʠʢʦʤ ʪʘ ʦʜʝʨʞʫʚʘʯʝʤ. ʉʧʨʘʚʞʥʽʩʪʴ ʦʧʝʨʘʮʽʡ ʫ ʩʠʩʪʝʤʽ ʧʝʨʝʚʽʨʷʻʪʴʩʷ 

ʚʠʢʣʶʯʥʦ ʫʯʘʩʥʠʢʘʤʠ ʪʨʘʥʟʘʢʮʽʾ. 
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ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʆɹʃɯʂʋ ʋʉʇɯʐʅʆʉʊɯ ʋʏʅɯɺ ʇʆʏɸʊʂʆɺʆɰ 

ʐʂʆʃʀ 

ʇʦʣʶʭʦʚʠʯ ʆ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ. ɺ. 

ʉʴʦʛʦʜʥʽ ʥʝʤʦʞʣʠʚʦ ʚʠʦʢʨʝʤʠʪʠ ʘʩʧʝʢʪ ʣʶʜʩʴʢʦʛʦ ʞʠʪʪʷ, ʷʢʦʛʦ ʙ ʥʝ ʪʦʨʢʥʫʣʘʩʴ 

ʜ̔ʜʞʠʪʘʣʽʟʘʮʽʷ. ʇʝʨʝʚʘʛʠ ʨʝʟʫʣʴʪʘʪʫ ʪʘʢʦʛʦ ʧʨʦʮʝʩʫ ʚʘʞʢʦ ʟʘʧʝʨʝʯʫʚʘʪʠ ï ʮʠʬʨʦʚʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʦʢʣʠʢʘʥʘ ʟʨʦʙʠʪʠ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʝʬʝʢʪʠʚʥʽʰʠʤ, ʟʨʫʯʥʽʰʠʤ ʪʘ 

ʧʨʦʩʪʽʰʠʤ. 

ʉʬʝʨʘ ʦʩʚʽʪʠ ʥʝ ʻ ʚʠʢʣʶʯʝʥʥʷʤ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʥʦʚʽ ʚʠʤʦʛʠ ʜʦ ʧʽʜʭʦʜʫ ʫ ʥʘʚʯʘʥʥ,̔ ʷʢʽ ʜʠʢʪʫʻ ʩʴʦʛʦʜʝʥʥʷ, 

ʟʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʦ ʟ ʝʬʝʢʪʠʚʥʽʰʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʩʫʨʩʽʚ ʪʘ ʯʘʩʫ ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʧʨʘʮʽʚʥʠʢʘʤʠ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʟ 

ʢʦʞʥʠʤ ʜʥʝʤ ʚʩʝ ʙʽʣʴʰʝ ʰʢʽʣ ʚʽʜʤʦʚʣʷʪ̒ʴʩʷ ʚʽʜ ʚʝʜʝʥʥʷ ʧʘʧʝʨʦʚʠʭ ʞʫʨʥʘʣʽʚ, ʚʽʜʜʘʶʯʠ 

ʧʝʨʝʚʘʛʫ ʝʣʝʢʪʨʦʥʥʠʤ ʘʣʴʪʝʨʥʘʪʠʚʘʤ, ʚʧʨʦʚʘʜʞʫʶʪʴ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʮʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ ʪʦʱʦ. 

ʊʘʢʽ ʟʤʽʥʠ ʟʘʦʭʦʯʫʶʪʴʩʷ ʽ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ: ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʟʘʪʚʝʨʜʠʣʦ 

ɯʥʩʪʨʫʢʮʽʶ ʟ ʚʝʜʝʥʥʷ ʜʽʣʦʚʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚ 

ʝʣʝʢʪʨʦʥʥʽʡ ʬʦʨʤʽ [1]. ʋ ʄʽʥʦʩʚʽʪʽ ʥʘʛʦʣʦʰʫʶʪʴ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʬʦʨʤʠ 

ʚʝʜʝʥʥʷ ʜʽʣʦʚʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʰʢʦʣʦʶ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʦʱʝʥʥʷ ʧʨʦʮʝʩʫ 

ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʷ ʯʘʩʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ. ɿʛʽʜʥʦ ʟ 

ʽʥʩʪʨʫʢʮʽʻʶ, ʝʣʝʢʪʨʦʥʥʘ ʬʦʨʤʘ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʝʜʝʥʥʷ ʢʣʘʩʥʠʭ ʞʫʨʥʘʣʽʚ, 

ʨʝʻʩʪʨʘʮʽʶ ʧʨʦʧʫʱʝʥʠʭ ʽ ʟʘʤʽʥʝʥʠʭ ʫʨʦʢʽʚ, ʚʝʜʝʥʥʷ ʞʫʨʥʘʣʽʚ ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʪʘ 

ʛʫʨʪʢʦʚʠʭ ʟʘʥʷʪʴ, ʦʩʦʙʦʚʽ ʩʧʨʘʚʠ ʫʯʥʽʚ ʪʘ ʚʯʠʪʝʣʽʚ ʪʦʱʦ. 

ɺʨʘʭʦʚʫʶʯʠ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʚôʷʟʘʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ, ʚʠʨʽʰʝʥʦ ʨʦʟʨʦʙʠʪʠ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʦʙʣʽʢʫ ʫʩʧʽʰʥʦʩʪʽ ʫʯʥʽʚ, ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʢʣʘʩʥʦʛʦ ʞʫʨʥʘʣʫ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʨʝʘʣʽʟʦʚʘʥʘ ʫ ʚʠʛʣʷʜʽ ʜʝʩʢʪʦʧʥʦʛʦ ʜʦʜʘʪʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C# ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʟʠ ʜʘʥʠʭ, ʢʝʨʫʚʘʥʥʷ ʷʢʦʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 

ʉʋɹɼ Microsoft SQL Server Management Studio. 

 
ʈʠʩ. 7 ʉʭʝʤʘ ɹɼ, ʩʪʚʦʨʝʥʦʾ ʚ MS SQL 

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʬʫʥʢʮʽʦʥʘʣ ʞʫʨʥʘʣʫ ʦʮʽʥʦʢ ʪʘ ʚʽʜʚʽʜʫʚʘʥʴ 

ʫʯʥʽʚ, ʘ ʪʘʢʦʞ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʟʚʽʪʥʽʩʪʴ ʫ ʚʠʛʣʷʜʽ ʪʘʙʝʣʽʚ 



 

 

ʦʮʽʥʦʢ ʪʘ ʘʥʘʣʽʟʫ ʫʩʧʽʰʥʦʩʪʽ. ʅʘ ʨʠʩ. 2 ʟʦʙʨʘʞʝʥʘ ʜʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ. 

 
ʈʠʩ. 2 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ʋ ʨʦʟʨʦʙʣʝʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ ʨʝʘʣʽʟʦʚʘʥʦ ʨʦʟʧʦʜʽʣ ʧʨʘʚ ʜʦʩʪʫʧʫ ʪʘ 

ʧʝʨʝʜʙʘʯʝʥʦ ʜʚʘ ʪʠʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ: ɺʯʠʪʝʣʴ ʪʘ ɸʜʤʽʥʽʩʪʨʘʪʦʨ.  

ʋ ʚʠʩʥʦʚʢʫ, ʨʦʟʨʦʙʣʝʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʦʙʣʽʢʫ ʫʩʧʽʰʥʦʩʪʽ ʫʯʥʽʚ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʫ ʰʢʽʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʤʘʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʪʘ ʨʦʟʚʠʪʢʫ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʈʝʘʣʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ. ʇʨʦʚʝʜʝʥʝ ʪʝʩʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʫ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʟʘ 

ʧʨʠʟʥʘʯʝʥʥʷʤ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʐʢʦʣʠ ʧʝʨʝʭʦʜʠʪʠʤʫʪʴ ʥʘ ʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://osvita.ua/school/87482/. 

2. Comparing Database Management Systems: MySQL, PostgreSQL, MSSQL 

Server, MongoDB, Elasticsearch, and others [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] -ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: https://www.altexsoft.com/blog/comparing-database-management-systems-mysql-

postgresql-mssql-server-mongodb-elasticsearch-and-others/ 

3. Bai Y. SQL Server Database Programming with C# Desktop and Web 

Applications [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / Ying Bai ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.google.de/books/edition/SQL_Server_Database_Programming_with_C/BMXSE

AAAQBAJ?hl=uk&gbpv=0. 
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ʋɼʂ 004.4 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʆɹʃɯʂʋ ʇʈʆɾʀɺɸʅʅʗ ʉʊʋɼɽʅʊɯɺ ɺ 

ɻʋʈʊʆɾʀʊʂʋ 

ʂʦʚʘʣʴ ɸ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ. 

ʉʪʫʜʝʥʪʩʴʢʽ ʛʫʨʪʦʞʠʪʢʠ - ʮʝ ʤʽʩʮʷ, ʜʝ ʩʪʫʜʝʥʪʠ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ 

ʪʠʤʯʘʩʦʚʦ ʧʨʦʞʠʚʘʶʪʴ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ. ʗʢ ʧʨʘʚʠʣʦ, ʩʪʫʜʝʥʪʩʴʢʽ ʛʫʨʪʦʞʠʪʢʠ ʤʘʶʪʴ 

ʱʦʥʘʡʤʝʥʰʝ ʧ'ʷʪʴ ʧʦʚʝʨʭʽʚ, ʙʣʠʟʴʢʦ 20 ʢʽʤʥʘʪ ʥʘ ʧʦʚʝʨʩʽ, ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʧʨʦʞʠʚʘʥʥʷ 

ʜʦ ʯʦʪʠʨʴʦʭ ʦʩʽʙ. 

ɺʽʜʩʪʝʞʝʥʥʷ ʪʘʢʦʛʦ ʦʙʩʷʛʫ ʜʘʥʠʭ ʚ Excel ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʤʠʣʦʢ ʫ ʧʽʢʦʚʽ 

ʧʝʨʽʦʜʠ ʟʘʩʝʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʦʩʦʙʣʠʚʦ ʥʘ ʧʦʯʘʪʢʫ ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʧʠʪʦʤ ʥʘ ʧʦʜʽʙʥʽ ʨʦʟʨʦʙʢʠ, 

ʷʢʽ ʦʧʪʠʤʽʟʫʶʪʴ ʽ ʩʧʨʦʱʫʶʪʴ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ ʛʫʨʪʦʞʠʪʢʽʚ, ʩʢʦʨʦʯʫʶʪʴ ʯʘʩ 

ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ, ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʟʘʚʜʷʢʠ ʝʣʝʢʪʨʦʥʥʦʤʫ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ, ʘ ʪʘʢʦʞ ʟʘʧʦʙʽʛʘʶʪʴ ʧʦʤʠʣʢʘʤ ʧʽʜ ʯʘʩ 

ʟʘʩʝʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʫ ʩʚʦʾ ʢʽʤʥʘʪʠ. 

ɺʘʞʣʠʚʽʩʪʴ ʮʴʦʛʦ ʧʨʦʝʢʪʫ ʦʯʝʚʠʜʥʘ. ʂʽʣʴʢʽʩʪʴ ʘʙʽʪʫʨʽʻʥʪʽʚ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ ʱʦʨʦʢʫ ʟʨʦʩʪʘʻ. ʏʝʨʝʟ ʬʽʥʘʥʩʦʚʽ ʪʨʫʜʥʦʱʽ ʥʝ ʚʩʽ ʽʥʦʛʦʨʦʜʥʽ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ 

ʚʠʥʘʡʥʷʪʠ ʢʚʘʨʪʠʨʫ. ʑʦʨʦʢʫ ʙʣʠʟʴʢʦ 30 ʚʽʜʩʦʪʢʽʚ ʥʦʚʠʭ ʩʪʫʜʝʥʪʽʚ ʧʦʩʝʣʷʶʪʴʩʷ ʜʦ 

ʛʫʨʪʦʞʠʪʢʽʚ, ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʩʪʫʜʝʥʪʽʚ ʩʪʘʨʰʠʭ ʢʫʨʩʽʚ, ʷʢʽ ʚʞʝ ʞʠʚʫʪʴ ʪʘʤ. ʎʝ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚʘʨʪʽʩʪʴ ʧʨʦʞʠʚʘʥʥʷ ʚ ʛʫʨʪʦʞʠʪʢʘʭ ʜʦʩʠʪʴ ʥʠʟʴʢʘ, ʚʦʥʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʙʣʠʟʴʢʦ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʢʦʨʧʫʩʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʘ ʫʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ 

ʥʝʧʦʛʘʥʽ. ʇʦʩʝʣʝʥʥʷ - ʚʘʞʣʠʚʠʡ ʧʨʦʮʝʩ, ʘ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʘʪʨʠʤʢʠ ʚ ʯʘʩʽ ʤʦʞʫʪʴ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʽʟʥʠʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʅʘʧʨʠʢʣʘʜ, ʟʨʠʚ ʛʨʘʬʽʢʫ ʧʦʩʝʣʝʥʥʷ 

ʥʝʤʠʥʫʯʝ ʫʥʝʤʦʞʣʠʚʠʪʴ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʜʣʷ ʽʥʦʛʦʨʜʥʽʭ ʩʪʫʜʝʥʪʽʚ. 

ɸʥʘʣʦʛʽʚ ʟʽ ʩʭʦʞʠʤʠ ʬʫʥʢʮʽʷʤʠ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʚ ʽʥʪʝʨʥʝʪʽ ʟʥʘʡʜʝʥʦ ʥʝ ʙʫʣʦ. 

ʇʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʚ ʛʫʨʪʦʞʠʪʢʘʭ ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʷʢ ʽ ʨʘʥʽʰʝ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʨʫʯʥʫ ʘʙʦ ʜʦʢʫʤʝʥʪʠ ʥʘ ʧʘʧʝʨʦʚʦʤʫ ʥʦʩʽʾ. ʎʝ ʚʠʢʣʠʢʘʻ ʧʨʦʙʣʝʤʠ ʟ 

ʨʦʟʧʨʠʜʽʣʝʥʥʷʤ ʚʽʣʴʥʠʭ ʢʽʤʥʘʪ ʪʘ ʜʦʢʫʤʝʥʪʘʤʠ. 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʛʫʨʪʦʞʠʪʢʦʤ ʻ ʧʨʦʩʪʦʶ ʽ ʢʝʨʦʚʘʥʦʶ 

ʩʠʩʪʝʤʦʶ, ʷʢʘ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʢʦʤʝʥʜʘʥʪʫ ʧʝʨʝʚʽʨʠʪʠ ʧʨʦʬʽʣʽ ʡʦʛʦ ʤʝʰʢʘʥʮʽʚ, 

ʟʤʽʥʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ʥʠʭ ʘʙʦ ʩʪʚʦʨʠʪʠ ʥʦʚʽ ʧʨʦʬʽʣʽ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʨʦʙʦʪʠ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʛʫʨʪʦʞʠʪʢʫ ʜʦʟʚʦʣʷʻ: 

¶ ɿʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʯʘʩ, ʷʢʠʡ ʚʠʪʨʘʯʘʻʪʴʩʷ ʢʦʤʝʥʜʘʥʪʦʤ ʥʘ ʨʝʛʣʘʤʝʥʪʥʽ 

ʧʨʦʮʝʜʫʨʠ (ʥʘʧʨʠʢʣʘʜ, ʚʠʧʨʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʰʫʢ ʘʥʢʝʪʥʠʭ ʜʘʥʠʭ 

ʩʪʫʜʝʥʪʽʚ ʪʦʱʦ); 

¶ ʉʧʨʦʱʝʥʥʷ ʧʦʪʦʢʫ ʜʘʥʠʭ ʽ ʜʽʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʧʦʩʝʣʝʥʥʷ; 

¶ ɸʚʪʦʤʘʪʠʟʫʚʘʪʠ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ. 

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʥʝ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʟʘ ʚʠʥʷʪʢʦʤ 

ʧʨʦʩʪʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʤʘʥʽʧʫʣʶʚʘʥʥʽ ʘʣʛʦʨʠʪʤʘʤʠ ʪʘ ʘʥʘʣʽʟʽ 

ʜʘʥʠʭ. 

ɺ ʷʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʙʫʣʦ ʦʙʨʘʥʦ ʉʂɹɼ MS SQL 

Server. Microsoft SQL Server ï ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʨʦʟʨʦʙʣʝʥʘ 

ʢʦʨʧʦʨʘʮʽʻʶ Microsoft. ʆʩʥʦʚʥʘ ʤʦʚʘ ʟʘʧʠʪʽʚ ï Transact-SQL, ʩʪʚʦʨʝʥʘ ʩʧʽʣʴʥʦ 

Microsoft ʪʘ Sybase. Transact-SQL ʻ ʨʝʘʣʽʟʘʮʽʻʶ ʩʪʘʥʜʘʨʪʫ ANSI/ISO ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ 

ʤʦʚʠ ʟʘʧʠʪʽʚ SQL ʟ ʨʦʟʰʠʨʝʥʥʷʤʠ [1].  

Microsoft SQL Server Management Studio (SSMS) - ʮʝ ʽʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʴ-ʷʢʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ SQL, ʚʽʜ SQL Server ʜʦ ʙʘʟ ʜʘʥʠʭ SQL Azure. 

SSMS ʥʘʜʘʻ ʟʘʩʦʙʠ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʝʢʟʝʤʧʣʷʨʽʚ 

SQL Server ʪʘ ʙʘʟ ʜʘʥʠʭ [2]. 



 

 

SSMS ʧʨʦʧʦʥʫʻ ʧʦʪʫʞʥʝ ʪʘ ʽʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʙʘʟ ʜʘʥʠʭ ʪʘ ʝʢʟʝʤʧʣʷʨʽʚ SQL Server, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘ ʦʩʥʦʚʽ SQL Server. ʁʦʛʦ 

ʟʜʘʪʥʽʩʪʴ ʢʝʨʫʚʘʪʠ ʭʤʘʨʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ SQL Server ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʣʫʞʙʠ BI-

ʘʥʘʣʽʟʫ, ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʟʚʽʪʥʦʩʪʽ ʱʝ ʙʽʣʴʰʝ ʧʽʜʚʠʱʫʻ ʡʦʛʦ ʮʽʥʥʽʩʪʴ ʷʢ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʽ SQL Server. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ çɯʉ ʦʙʣʽʢʫ ʧʨʦʞʠʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʚ 

ʛʫʨʪʦʞʠʪʢʫè ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʝ ʪʘʢʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ ʷʢ Visual Studio ʪʘ ʤʦʚʫ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#. 

C# ʻ ʜʦʩʠʪʴ ʛʥʫʯʢʦʶ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʘ ʜʦʙʨʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʜʦʜʘʪʢʽʚ ʟ ʽʥʪʝʨʬʝʡʩʦʤ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʨʦʙʦʪʦʶ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ. 

Visual Studio ʮʝ ʟʘʩʽʙ ʨʦʟʨʦʙʥʠʢʘ, ʷʢʠʡ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʚʩʴʦʛʦ ʮʠʢʣʫ ʨʦʟʨʦʙʢʠ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ. ʎʝ ʢʦʤʧʣʝʢʩʥʝ ʽʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʨʦʟʨʦʙʢʠ (IDE), ʷʢʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʘʧʠʩʫ, ʨʝʜʘʛʫʚʘʥʥʷ, ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʘ 

ʩʢʣʘʜʘʥʥʷ ʢʦʜʫ, ʘ ʧʦʪʽʤ ʨʦʟʛʦʨʪʘʥʥʷ ʧʨʦʛʨʘʤʠ. ʂʨʽʤ ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʢʦʜʫ 

Visual Studio ʚʢʣʶʯʘʻ ʢʦʤʧʽʣʷʪʦʨʠ, ʟʘʩʦʙʠ ʟʘʚʝʨʰʝʥʥʷ ʢʦʜʫ, ʢʝʨʫʚʘʥʥʷ ʚʝʨʩʽʷʤʠ, 

ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ, ʱʦʙ ʧʦʢʨʘʱʠʪʠ ʢʦʞʝʥ ʝʪʘʧ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ [3]. 

ʆʩʥʦʚʥʘ ʮʽʥʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ 

ʟʘʩʝʣʝʥʥʷ ʪʘ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʧʦʚʪʦʨʝʥʥʷ ʧʨʦʙʣʝʤ ʟ ʜʘʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʘʢʪʫʘʣʴʥʽ ʜʘʥʽ ʧʨʦ ʩʪʘʥ ʟʘʩʝʣʝʥʥʷ, ʘ ʜʣʷ ʧʦʰʫʢʫ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʫʥʢʮʽʶ ʧʦʰʫʢʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Microsoft SQL Server [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.wikidata.uk-ua.nina.az/MS_SQL.html. 

2. Download SQL Server Management Studio (SSMS) [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://learn.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-

ssms?view=sql-server-ver16. 

3. What is Visual Studio [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://learn.microsoft.com/en-us/visualstudio/get-started/visual-studio-ide?view=vs-2022. 

  

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://learn.microsoft.com/en-us/visualstudio/get-started/visual-studio-ide?view=vs-2022


 

 

ʋɼʂ 004.51 

ʈʆɿʈʆɹʂɸ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ʈʆɹʆʊʆʖ ɿ ʂʃɯɭʅʊɸʄʀ (ʃʆʂɸʃʔʅɸ 

ɺɽʈʉɯʗ) 

ʂʣʘʥ ɸ.ʉ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʨʦʣʴʯʫʢ ɺ.ɯ. 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʨʦʟʨʦʙʢʘ ʣʦʢʘʣʴʥʦʾ ʚʝʨʩʽʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ ʟ 

ʢʣʽʻʥʪʘʤʠ  ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʟʘʜʘʯʝʶ, ʦʩʢʽʣʴʢʠ ʫ ʩʫʯʘʩʥʦʤʫ ʙʽʟʥʝʩ-

ʩʝʨʝʜʦʚʠʱʽ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʚʟʘʻʤʦʜʽʻʶ ʟ ʢʣʽʻʥʪʘʤʠ (CRM) ʚʠʟʥʘʻʪʴʩʷ ʢʣʶʯʦʚʠʤ 

ʬʘʢʪʦʨʦʤ ʫʩʧʽʭʫ ʜʣʷ ʙʘʛʘʪʴʦʭ ʢʦʤʧʘʥʽʡ. ʅʘ ʜʫʤʢʫ Khalid Rababah, Haslina Mohd ʪʘ 

Huda Ibrahim ʫʧʨʘʚʣʽʥʥʷ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʘʤʠ ʟ ʢʣʽʻʥʪʘʤʠ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʫʩʧʽʭʫ ʪʘ ʟʨʦʩʪʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʞʦʨʩʪʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʪʘ ʰʚʠʜʢʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ [1].  

ɿʨʦʩʪʘʶʯʘ ʢʦʥʢʫʨʝʥʮʽʷ ʥʘ ʨʠʥʢʫ ʪʘ ʟʤʽʥʠ ʫ ʩʧʦʞʠʚʯʦʤʫ ʧʽʜʭʦʜʽ ʩʪʚʦʨʶʶʪʴ 

ʧʦʪʨʝʙʫ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʢʣʽʻʥʪʩʴʢʠʤʠ ʚʽʜʥʦʩʠʥʘʤʠ. ʅʝʜʦʣʽʢʠ 

ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ, ʪʘʢʽ ʷʢ ʥʝʜʦʩʪʘʪʥʷ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʧʦʪʨʝʙ ʙʽʟʥʝʩʫ, ʩʢʣʘʜʥʽʩʪʴ ʚ 

ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, 

ʚʠʤʘʛʘʶʪʴ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ, ʷʢʽ ʙ ʚʽʜʧʦʚʽʜʘʣʠ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʜʦ 

ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʟʘʻʤʦʜʽʻʶ ʟ ʢʣʽʻʥʪʘʤʠ.  

ʇʨʦʪʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʪʘʢʦʞ ʧʦʨʦʜʞʫʻ ʽ ʨʷʜ ʧʨʦʙʣʝʤ, ʘ ʩʘʤʝ: 

ʥʝʜʦʩʪʘʪʥʷ ʽʥʪʝʛʨʘʮʽʷ ʟ ʽʥʰʠʤʠ ʙʽʟʥʝʩ-ʩʠʩʪʝʤʘʤʠ, ʥʝʜʦʩʪʘʪʥʽʡ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʫ ʢʦʨʠʩʪʫʚʘʥʥʽ. ʅʝʜʦʩʪʘʪʥʷ ʽʥʪʝʛʨʘʮʽʷ ʟ ʽʥʰʠʤʠ ʙʽʟʥʝʩ-ʩʠʩʪʝʤʘʤʠ -  

ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʩʠʩʪʝʤʘ ʦʙʤʝʞʝʥʽ ʫ ʟʜʘʪʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦ ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʟ ʽʥʰʠʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʢʦʤʧʘʥʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʨʠʚʽʚ ʚ ʦʙʤʽʥʽ ʜʘʥʠʤʠ ʪʘ 

ʫʩʢʣʘʜʥʶʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʚʽʜʜʽʣʘʤʠ. ʅʝʜʦʩʪʘʪʥʽʡ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʯʝʨʝʟ 

ʪʝ, ʱʦ ʙʘʛʘʪʦ ʩʠʩʪʝʤ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʘʪʥʽʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʱʦ 

ʦʙʤʝʞʫʻ ʟʜʘʪʥʽʩʪʴ ʢʦʤʧʘʥʽʡ ʚʠʩʚʽʪʣʠʪʠ ʪʘ ʟʨʦʟʫʤʽʪʠ ʧʦʪʨʝʙʠ ʪʘ ʧʦʧʠʪ ʢʣʽʻʥʪʽʚ. 

ʉʢʣʘʜʥʽʩʪʴ ʚ ʥʘʣʘʰʪʫʚʘʥʥʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ CRM ʩʠʩʪʝʤ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʦʧʦʨʫ ʚʽʜ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʥʝʜʦʩʷʛʥʝʥʥʷ ʧʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʠʩʪʝʤʠ. 

ɺʢʘʟʘʥʽ ʧʨʦʙʣʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʽʰʝʥ ̔ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ CRM ʩʠʩʪʝʤʠ, ʷʢʘ 

ʙʫʜʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʩʪʫʧʥʝ: ʧʦʢʨʘʱʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ, ʨʦʟʚʠʪʦʢ ʘʥʘʣʽʪʠʯʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʩʪʚʦʨʝʥʥʷ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. ʇʦʢʨʘʱʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ 

ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ CRM ʩʠʩʪʝʤʠ, ʷʢʘ ʟʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʩʪʦʪʫ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ 

ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʙʽʟʥʝʩ-ʩʠʩʪʝʤʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ, 

ʬʽʥʘʥʩʦʚʽ ʩʠʩʪʝʤʠ ʪʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʟʘʻʤʦʜʽʻʶ ʟ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ.  

ʈʦʟʚʠʪʦʢ ʘʥʘʣʽʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʤʦʞʝ ʙʫʪʠ ʟʨʦʙʣʝʥʠʡ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ 

ʬʫʥʢʮʽʦʥʘʣʫ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʰʠʨʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟʽ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ ʪʘ 

ʨʦʟʨʦʙʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ ʚʟʘʻʤʦʜʽʾ ʟ ʢʣʽʻʥʪʘʤʠ. ʉʪʚʦʨʝʥʥʷ ʽʥʪʫʾʪʠʚʥʦ 

ʟʨʦʟʫʤʽʣʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, ʷʢʠʡ ʙʫʜʝ ʟʨʫʯʥʠʤ ʪʘ ʣʝʛʢʠʤ ʚ ʢʦʨʠʩʪʫʚʘʥʥʽ ʽʥʪʝʨʬʝʡʩʫ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʠʪʴ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʤʽʥʽʤʽʟʫʻ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʥʘʚʯʘʥʥʷ 

ʪʘ ʧʨʠʩʪʦʩʫʚʘʥʥʷ. 

ɺʢʘʟʘʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʫʧʨʘʚʣʷʥʥʷ ʢʣʽʻʥʪʘʤʠ, 

ʫʧʨʘʚʣʽʥʥʷ ʫʛʦʜʘʤʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʦʛʦʚʦʨʘʤʠ. ʋʧʨʘʚʣʽʥʥʷ ʢʣʽʻʥʪʘʤʠ ʫ ʮʽʡ ʩʠʩʪʝʤʽ 

ʧʝʨʝʜʙʘʯʘʻ ʚʟʘʻʤʦʜʽʶ ʟ ʧʦʪʝʥʮʽʡʥʠʤʠ ʢʣʽʻʥʪʘʤʠ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʫʛʦʜ ʘʙʦ ʜʦʛʦʚʦʨʽʚ. 

ʇʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʫʛʦʜʘʤʠ ʜʦʟʚʦʣʷʻ ʦʙʨʘʪʠ ʣʽʜʘ, ʟ ʷʢʠʤ ʧʣʘʥʫʻʪʴʩʷ ʫʢʣʘʩʪʠ ʫʛʦʜʫ. 

ʂʦʣʠ ʢʦʤʧʘʥʽʷ ʚʠʟʥʘʯʠʣʘ ʣʽʜʘ, ʟ ʷʢʠʤ ʭʦʯʝ ʧʨʦʜʦʚʞʠʪʠ ʩʧʽʚʧʨʘʮʶ, ʽʥʽʮʽʶʻʪʴʩʷ 

ʩʪʚʦʨʝʥʥʷ ʫʛʦʜʠ. ʋ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ ʬʽʢʩʫʶʪʴʩʷ ʦʩʥʦʚʥʽ ʫʤʦʚʠ (ʥʘ ʷʢʠʡ ʯʘʩ ʪʘ ʩʫʤʘ) 

ʤʘʡʙʫʪʥʴʦʛʦ ʢʦʥʪʨʘʢʪʫ ʘʙʦ ʫʛʦʜʠ ʟ ʦʙʨʘʥʠʤʠ ʣʽʜʘʤʠ. ʇʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʜʦʛʦʚʦʨʘʤʠ ʫ 

ʪʘʢʽʡ CRM ʩʠʩʪʝʤʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩ. 1. ɼʘʥʠʡ ʧʨʦʮʝʩ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʧʨʠ ʧʝʨʝʛʣʷʜʽ 

ʄʝʥʝʜʞʝʨʦʤ ʚʩʽʭ ʜʦʛʦʚʦʨ̔ ʚ. ʂʦʨʠʩʪʫʚʘʯʫ ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʦʜʥʫ ʟ ʜʽʡ: ʦʙʨʦʙʢʘ ʟʘʧʠʪʘ 



 

 

ʥʘ ʜʦʜʘʚʘʥʥʷ, ʦʙʨʦʙʢʘ ʟʘʧʠʪʘ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ ʽʩʥʫʶʯʦʛʦ ʜʦʛʦʚʦʨʫ ʪʘ ʦʙʨʘʥʥʷ ʜʦʛʦʚʦʨʫ 

ʜʣʷ ʚʠʜʘʣʝʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʥʘ ʤʝʪʽ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʤʧʘʥʽʶ ʝʬʝʢʪʠʚʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʟʙʦʨʫ, ʘʥʘʣʽʟʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʣʽʻʥʪʽʚ ʟ ʤʝʪʦʶ 

ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ. 

 
ʈʠʩ. 1. BPMN-ʜʽʘʛʨʘʤʘ ʫʧʨʘʚʣʽʥʥʷ ʜʦʛʦʚʦʨʘʤʠ 

ɼʘʥʠʡ ʧʨʦʮʝʩ ʜʦʟʚʦʣʷʻ ʜʦʜʘʪʠ ʥʦʚʠʡ ʜʦʛʦʚʽʨ, ʜʝ ʢʦʨʠʩʪʫʚʘʯ, ʷʢʠʤ ʚʠʩʪʫʧʘʪʠʤʝ 

ʤʝʥʝʜʞʝʨ, ʤʘʪʠʤʝ ʟʤʦʛʫ ʟʘʧʦʚʥʠʪʠ ʬʦʨʤʫ ʥʦʚʦʛʦ ʜʦʛʦʚʦʨʫ, ʧʽʩʣʷ ʯʦʛʦ ʩʠʩʪʝʤʦʶ ʙʫʜʝ 

ʟʜʽʡʩʥʝʥʦ ʧʝʨʝʚʽʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʽ ʪʘ ʢʦʨʝʢʪʥʦʩʪʽ ʟʘʧʦʚʥʝʥʥʷ  ʫʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʧʦʣʽʚ. ʋ 

ʚʠʧʘʜʢʫ ʢʦʨʝʢʪʥʦʩʪʽ ʟʘʧʦʚʥʝʥʥʷ ʧʦʣʽʚ, ʪʦ ʩʠʩʪʝʤʦʶ ʙʫʜʝ ʚʽʜʧʨʘʚʣʝʥʦ ʟʘʧʠʪ ʥʘ 

ʜʦʜʘʚʘʥʥʷ ʥʦʚʦʛʦ ʜʦʛʦʚʦʨʫ ʚ ʙʘʟʫ ʜʘʥʠʭ. ʇʨʦʪʝ, ʫ ʚʠʧʘʜʢʫ ʥʝʢʦʨʝʢʪʥʦʛʦ ʟʘʧʦʚʥʝʥʥʷ 

ʧʦʣʽʚ, ʩʠʩʪʝʤʘ ʧʦʚʽʜʦʤʠʪʴ ʧʨʦ ʮʝ ʢʦʨʠʩʪʫʚʘʯʘ, ʟʘʧʨʦʧʦʥʫʻ ʚʥʝʩʪʠ ʟʤʽʥʠ ʪʘ ʧʦʚʝʨʥʝ ʜʦ 

ʝʪʘʧʫ ʟʘʧʦʚʥʝʥʥʷ ʧʦʣʽʚ. ʗʢʱʦ ʄʝʥʝʜʞʝʨʦʤ ʙʫʣʦ ʦʙʨʘʥʦ çʨʝʜʘʛʫʚʘʥʥʷ ʜʦʛʦʚʦʨʫè, ʪʦ 

ʩʠʩʪʝʤʘ ʚʠʚʝʜʝ ʬʦʨʤʫ ʨʝʜʘʛʫʚʘʥʥʷ, ʜʝ ʟ ʙʘʟʠ ʜʘʥʠʭ ʧʽʜʚʘʥʪʘʞʠʪʴ ʧʦʪʨʽʙʥʠʡ ʜʦʛʦʚʽʨ ʽ 

ʜʦʟʚʦʣʠʪʴ ʄʝʥʝʜʞʝʨʦʚʽ ʟʨʦʙʠʪʠ ʥʝʦʙʭʽʜʥʽ ʧʨʘʚʢʠ. ʇʽʩʣʷ ʚʢʘʟʘʥʠʭ ʜʽʡ ʩʠʩʪʝʤʦʶ ʪʘʢʦʞ 

ʙʫʜʝ ʧʝʨʝʚʽʨʝʥʦ ʧʨʘʚʠʣʴʥʽʩʪʴ ʟʘʧʦʚʥʝʥʥʷ. ʗʢʱʦ ʧʝʨʝʚʽʨʢʫ ʙʫʜʝ ʧʨʦʡʜʝʥʦ ï ʚʥʝʩʝʥʽ 

ʟʤʽʥʠ ʙʫʜʫʪʴ ʚʽʜʧʨʘʚʣʝʥʽ ʜʦ ʙʘʟʠ ʜʘʥʠʭ, ʷʢʱʦ ʞ ʥʽ ï ʩʠʩʪʝʤʘ ʧʦʚʽʜʦʤʠʪ ɹ ʧʨʦ ʮʝ 

ʤʝʥʝʜʞʝʨʘ, ʪʘ ʧʦʚʝʨʥʝ ʜʦ ʧʨʦʮʝʩʫ ʚʥʝʩʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʋ ʚʠʧʘʜʢʫ ʦʙʨʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʜʘʣʝʥʥʷ, ʄʝʥʝʜʞʝʨʦʤ ʦʙʠʨʘʻʪʴʩʷ ʢʦʥʢʨʝʪʥʠʡ ʜʦʛʦʚʽʨ, ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʚʠʜʘʣʠʪʠ. 

ʇʽʩʣʷ ʯʦʛʦ ʩʠʩʪʝʤʦʶ ʙʫʜʝ ʚʠʚʝʜʝʥʦ ʬʦʨʤʫ ʧʽʜʪʚʝʨʜʞʝʥʥʷ. ɼʘʥʘ ʬʦʨʤʘ ʧʨʦʧʦʥʫʚʘʪʠʤʝ 

ʜʚʘ ʚʘʨʽʘʥʪʠ: ʧʽʜʪʚʝʨʜʠʪʠ ʚʠʜʘʣʝʥʥʷ ʪʘ ʩʢʘʩʫʚʘʪʠ ʦʧʝʨʘʮʽʶ.  

ɺʠʩʥʦʚʢʠ: ʈʦʟʨʦʙʢʘ ʣʦʢʘʣʴʥʦʾ CRM ʩʠʩʪʝʤʠ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʠ ʽʩʥʫʶʯʠʭ 

ʩʠʩʪʝʤ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʽʥʪʝʛʨʘʮʽʶ ʟ ʽʥʰʠʤʠ ʙʽʟʥʝʩ-ʩʠʩʪʝʤʘʤʠ, ʨʦʟʚʠʪʦʢ ʘʥʘʣʽʪʠʯʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʧʨʦʩʪʦʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʪʠʤʝ ʧʦʢʨʘʱʝʥʥʶ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ, ʱʦ ʩʪʘʥʝ ʦʩʥʦʚʦʶ ʜʣʷ ʫʩʧʽʰʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ. 
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ʈʆɿɻʆʈʊɸʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ ʅɸ ʆʉʅʆɺɯ ʐʊʋʏʅʆɻʆ 

ɯʅʊɽʃɽʂʊʋ ɼʃʗ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʂʈʀʇʊʆɺɸʃʖʊʅʆɻʆ ʈʀʅʂʋ 

ɹʫʻʚʠʯ ɼ.ɸ., ɼʫʜʥʠʢ ɸ.ʆ. 

ʋ ʩʚʽʪʣʽ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʠʧʪʦʚʘʣʶʪʥʦʛʦ ʨʠʥʢʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʩʪʘʻ ʥʝ ʧʨʦʩʪʦ ʘʢʪʫʘʣʴʥʠʤ, ʘʣʝ ʡ ʢʨʠʪʠʯʥʦ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ. 

ʈʠʥʦʢ ʢʨʠʧʪʦʚʘʣʶʪ ï ʮʝ ʚʽʨʪʫʘʣʴʥʠʡ ʨʠʥʦʢ, ʜʝ ʪʦʨʛʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʮʠʬʨʦʚʽ 

ʘʢʪʠʚʠ, ʪʘʢʽ ʷʢ Bitcoin, Ethereum ʪʘ ʽʥʰʽ. ɺʽʥ ʬʫʥʢʮʽʦʥʫʻ 24/7 ʽ ʚʽʜʦʤʠʡ ʩʚʦʻʶ ʚʠʩʦʢʦʶ 

ʚʦʣʘʪʠʣʴʥʽʩʪʶ, ʱʦ ʦʟʥʘʯʘʻ ʰʚʠʜʢʽ ʟʤʽʥʠ ʮʽʥ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʥʢʫ ʢʨʠʧʪʦʚʘʣʶʪ ï ʮʝ 

ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʘʥʘʣʽʟ ʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʬʘʢʪʦʨʽʚ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʯʝʨʝʟ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʨʠʥʢʫ ʪʘ ʡʦʛʦ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʥʦʚʠʥ ʪʘ ʧʦʜʽʡ. ʇʨʦʛʥʦʟʠ 

ʢʨʠʧʪʦʚʘʣʶʪ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ ʪʘ ʚʘʨʽʶʚʘʪʠʩʷ ʚʽʜ ʘʥʘʣʽʪʠʯʥʠʭ ʧʝʨʝʜʙʘʯʝʥʴ ʜʦ 

ʦʩʦʙʠʩʪʠʭ ʜʫʤʦʢ ʪʘ ʛʽʧʦʪʝʟ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ: ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʥʢʫ ʢʨʠʧʪʦʚʘʣʶʪ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʣʛʦʨʠʪʤʽʚ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʝ ʣʠʰʝ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʪʨʝʡʜʝʨʽʚ ʽ ʽʥʚʝʩʪʦʨʽʚ, ʘʣʝ ʡ 

ʩʧʨʠʷʻ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʬʽʥʘʥʩʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʝʤʦʥʩʪʨʫʻ ʧʦʪʝʥʮʽʘʣ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʚ ʘʥʘʣʽʪʠʮʽ ʚʝʣʠʢʠʭ ʜʘʥʠʭ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʦʟʨʦʙʢʘ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʩʧʨʦʤʦʞʥʦʾ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʫʭʠ 

ʢʨʠʧʪʦʚʘʣʶʪʥʦʛʦ ʨʠʥʢʫ. 

ʆʩʥʦʚʥʘ ʽʜʝʷ ʪʘ ʘʨʛʫʤʝʥʪʠ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʩʝʨʚʽʩʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ 

ʢʦʥʪʝʡʥʝʨʽʚ Docker ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʣʝʛʢʫ ʽʥʪʝʛʨʘʮʽʶ ʟ ʽʥʰʠʤʠ 

ʩʝʨʚʽʩʘʤʠ, ʷʢ-ʦʪ Binance ʜʣʷ ʨʠʥʢʦʚʠʭ ʜʘʥʠʭ ʪʘ Telegram ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʟ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʥʢʫ ʢʨʠʧʪʦʚʘʣʶʪ 

ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ. ʅʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʽ 

ʚʠʷʚʣʷʪʠ ʩʢʣʘʜʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʚʠʜʠʤʽ ʜʣʷ ʣʶʜʠʥʠ. ɺʦʥʠ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ ʮʽʥʦʚʽ ʛʨʘʬʽʢʠ ʪʘ ʦʙʩʷʛʠ 

ʪʦʨʛʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʥʦʚʠʥʠ ʪʘ ʧʦʜʽʾ ʫ 

ʢʨʠʧʪʦʩʬʝʨʽ. 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʽʣʴʢʘ ʢʨʦʢʽʚ. 

ʉʧʦʯʘʪʢʫ ʜʘʥʽ ʟʙʠʨʘʶʪʴʩʷ ʪʘ ʧʽʜʛʦʪʦʚʣʶʶʪʴʩʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. ʇʦʪʽʤ 

ʩʪʚʦʨʶʻʪʴʩʷ ʤʦʜʝʣʴ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʥʘʚʯʝʥʘ ʥʘ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʪʘ 

ʧʦʪʽʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʮʽʥ. ʇʽʩʣʷ ʮʴʦʛʦ ʤʦʜʝʣʴ 

ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʪʝʩʪʦʚʠʭ ʜʘʥʠʭ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʾʾ ʪʦʯʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʩʢʦʥʩʪʨʫʡʦʚʘʥʘ ʟ ʥʝʟʘʣʝʞʥʠʭ ʤʦʜʫʣʽʚ, ʱʦ ʣʝʛʢʦ 

ʤʘʩʰʪʘʙʫʶʪʴʩʷ ʪʘ ʦʥʦʚʣʶʶʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʟʘʛʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ʂʦʥʪʝʡʥʝʨʠʟʘʮʽʷ 

ʜʦʟʚʦʣʷʻ ʜʠʥʘʤʽʯʥʦ ʨʦʟʧʦʜʽʣʷʪʠ ʨʝʩʫʨʩʠ ʪʘ ʫʧʨʘʚʣʷʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʚʢʣʶʯʝʥʥʷ 

ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʝʬʝʢʪʠʚʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʰʫʢ ʪʘ 

ʩʦʨʪʫʚʘʥʥʷ ʜʘʥʠʭ ʫ ʚʝʣʠʢʠʭ ʪʘʙʣʠʮʷʭ.  

ɼʽʘʛʨʘʤʘ ʨʦʟʛʦʨʪʘʥʥʷ (ʨʠʩ. 1) ʧʦʢʘʟʫʻ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ, ʢʦʪʨʘ ʨʦʟʤʽʱʝʥʘ ʥʘ 

ʭʤʘʨʥʦʤʫ ʩʝʨʚʝʨʽ, ʦʨʛʘʥʽʟʦʚʘʥʦʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʪʝʡʥʝʨʽʚ Docker, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʫ ʛʥʫʯʢʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʪʘ ʽʟʦʣʷʮʽʶ ʩʝʨʚʽʩʽʚ. 

ʎʝʥʪʨʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʘʨʭʽʪʝʢʪʫʨʠ ð CoreAI, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʽ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʥʦʟʽʚ, ʚʟʘʻʤʦʜʽʻ ʯʝʨʝʟ ʚʝʙ-ʩʦʢʝʪʠ ʟ ʙʽʨʞʝʶ Binance ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʨʠʥʢʦʚʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʚʝʙʭʫʢʠ ʟ ʪʝʣʝʛʨʘʤ-ʙʦʪʦʤ ʜʣʷ ʚʽʜʧʨʘʚʢʠ ʧʦʚʽʜʦʤʣʝʥʴ 

ʢʦʨʠʩʪʫʚʘʯʘʤ. 

Backend, ʨʝʘʣʽʟʦʚʘʥʠʡ ʥʘ C# ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ASP.NET ʪʘ Entity Framework Core, 

ʟʘʙʝʟʧʝʯʫʻ ʦʙʨʦʙʢʫ ʟʘʧʠʪʽʚ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʯʝʨʝʟ RESTful API. 



 

 

ʈʝʣʷʮʽʡʥʘ ʙʘʟʘ ʜʘʥʠʭ MySQL ʟʙʝʨʽʛʘʻ ʽʩʪʦʨʠʯʥʽ ʜʘʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʪʘ 

ʢʦʥʬʽʛʫʨʘʮʽʶ ʤʦʜʝʣʝʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʽ ʨʦʟʛʦʨʪʘʪʠʩʷ ʪʘ ʤʘʩʰʪʘʙʫʚʘʪʠʩʷ ʟʘʣʝʞʥʦ 

ʚʽʜ ʧʦʪʦʯʥʠʭ ʧʦʪʨʝʙ ʽ ʦʙʩʷʛʫ ʜʘʥʠʭ. 

 
ʈʠʩ.1 ɼʽʘʛʨʘʤʘ ʨʦʟʛʦʨʪʘʥʥʷ 

ɺ ʭʦʜʽ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʨʠʧʪʦʚʘʣʶʪʥʦʛʦ 

ʨʠʥʢʫ ʟʥʘʯʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʣʘ ʝʤʧʽʨʠʯʥʘ ʙʘʟʘ, ʷʢʘ ʦʙˇʨʫʥʪʦʚʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʪʝʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ʜʽʘʛʨʘʤʠ ʨʦʟʛʦʨʪʘʥʥʷ. ɼʽʘʛʨʘʤʘ ʧʨʝʜʩʪʘʚʣʷʻ ʚʠʯʝʨʧʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʪʨʫʢʪʫʨʫ 

ʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʨʘʭʫʚʘʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʝʣʝʤʝʥʪʠ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʩʰʪʘʙʦʚʘʥʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʩʝʨʚʽʩʫ. 

ɼʽʘʛʨʘʤʘ ʧʦʩʣʫʞʠʣʘ ʦʩʥʦʚʦʶ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʨʭʽʪʝʢʪʫʨʠ ʤʽʢʨʦʩʝʨʚʽʩʽʚ, ʢʦʪʨʘ 

ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʤʦʜʫʣʷʨʥʦʩʪʽ ʪʘ ʥʝʟʘʣʝʞʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ [1]. ʋ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʨʦʛʥʦʟʫʚʘʥʥ ̔ʨʠʥʢʫ ʢʨʠʧʪʦʚʘʣʶʪ: 

1. ʇʦʢʨʘʱʝʥʥʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

2. ɿʥʠʞʝʥʥʷ ʨʠʟʠʢʫ. 

3. ʄʘʢʩʠʤʽʟʘʮʽʷ ʧʨʠʙʫʪʢʫ. 

4. ʆʧʪʠʤʽʟʘʮʽʷ ʩʪʨʘʪʝʛʽʡ ʪʦʨʛʽʚʣʽ. 

5. ɺʠʷʚʣʝʥʥʷ ʪʨʝʥʜʽʚ ʪʘ ʧʘʪʝʨʥʽʚ. 

ɺʠʩʥʦʚʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʨʠʥʢʫ ʢʨʠʧʪʦʚʘʣʶʪ 

ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʟʜʘʪʥʽʩʪʴ ʪʨʝʡʜʝʨʽʚ ʪʘ ʽʥʚʝʩʪʦʨʽʚ ʧʨʠʡʤʘʪʠ ʝʬʝʢʪʠʚʥʽʰʽ ʨʽʰʝʥʥʷ, 

ʟʤʝʥʰʠʪʠ ʨʠʟʠʢʠ ʪʘ ʟʙʽʣʴʰʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ. ʅʝʡʨʦʥʥʽ ʤʝʨʝʞʽ 

ʚʦʣʦʜʽʶʪʴ ʧʦʪʫʞʥʠʤ ʘʥʘʣʽʪʠʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ 

ʦʙʩʷʛʠ ʜʘʥʠʭ ʪʘ ʚʠʷʚʣʷʪʠ ʩʢʣʘʜʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ Microservice Architecture pattern [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://microservices.io/patterns/microservices.html. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʋ ʄɸʈʂɽʊʀʅɻʋ 

ʍʘʨʯʝʥʢʦ ɸʥʘʩʪʘʩʽʷ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʍʘʨʯʝʥʢʦ ɺ.ɺ 

ʉʫʯʘʩʥʝ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʦʨʝʣʷʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʻ 

ʥʝʤʦʞʣʠʚʠʤ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʘʥʘʣʽʟʫ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʅʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʦʨʛʘʥʽʟʘʮʽʷʭ, ʬʽʨʤʘʭ ʪʘ ʘʢʮʽʦʥʝʨʥʠʭ ʪʦʚʘʨʠʩʪʚʘʭ ʬʦʨʤʫʶʪʴʩʷ 

ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʣʫʞʙʠ ʟ ʨʽʟʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʨʦʟʧʦʜʽʣʦʤ ʬʫʥʢʮʽʡ ʤʽʞ ʩʧʝʮʽʘʣʽʩʪʘʤʠ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʪʝʭʥʽʢʫ ʪʘ ʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ. ʅʠʥʽ, ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽʾ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ. ʊʝʭʥʦʣʦʛʽʾ  ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʤʦʜʝʣʶʚʘʥʥʷ ʨʠʥʢʦʚʠʭ 

ʪʝʥʜʝʥʮʽʡ ʪʘ ʝʬʝʢʪʠʚʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ɿ ʤʦʤʝʥʪʫ ʬʦʨʤʫʚʘʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʣʫʞʙ ʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʚʘʞʣʠʚʦʶ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʤʘʨʢʝʪʠʥʛʦʤ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʚʠʩʦʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʶʪʴ ʦʩʥʦʚʦʶ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ.  

ʇʨʦʚʝʜʝʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦ ʢʣʶʯʦʚʽ ʘʩʧʝʢʪʠ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʤʘʨʢʝʪʠʥʛ, ʚʽʜʟʥʘʯʘʶʯʠ ʾʭʥʶ ʚʘʞʣʠʚʽʩʪʴ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʽʟ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʤʘʨʢʝʪʠʥʛʦʤ ʫ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʽ, 

ʥʘʩʠʯʝʥʦʤʫ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʜʘʥʠʭ ʪʘ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʤʝʪʦʜʽʚ ʽ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʫ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʣʘʥʮʶʞʦʢ. ʎʝʡ ʣʘʥʮʶʞʦʢ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʙʽʨ, ʦʙʨʦʙʢʫ, ʟʙʝʨʽʛʘʥʥʷ, 

ʨʦʟʧʦʜʽʣ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʄʝʪʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʻ ʩʪʚʦʨʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʣʶʜʠʥʦʶ. ʈʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʡʰʦʚ ʢʽʣʴʢʘ ʝʪʘʧʽʚ, ʱʦ ʚʠʟʥʘʯʘʣʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʪʘ 

ʚʚʝʜʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ 

ʢʣʶʯʦʚʠʤ ʪʝʭʥʽʯʥʠʤ ʟʘʩʦʙʦʤ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʻ ʦʩʦʙʠʩʪʠʡ ʢʦʤʧôʶʪʝʨ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʙʘʟʫʶʪʴʩʷ ʪʘ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʪʝʭʥʽʯʥʦʛʦ, ʧʨʦʛʨʘʤʥʦʛʦ, ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ, ʤʝʪʦʜʠʯʥʦʛʦ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɼʦ ʩʢʣʘʜʫ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʭʦʜʷʪʴ: ʧʝʨʩʦʥʘʣʴʥʽ ʢʦʤʧôʶʪʝʨʠ, ʦʨʛʪʝʭʥʽʢʘ, ʣʽʥʽʾ 

ʟʚôʷʟʢʫ, ʤʝʨʝʞʝʚʝ ʫʩʪʘʪʢʫʚʘʥʥʷ. ɺʠʛʣʷʜ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʝʭʥʽʯʥʦʾ ʦʩʥʘʱʝʥʦʩʪʽ (ʨʫʯʥʠʡ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ, ʚʽʜʜʘʣʝʥʠʡ), ʚʧʣʠʚʘʻ ʥʘ ʟʙʽʨ, ʦʙʨʦʙʢʫ 

ʪʘ ʧʝʨʝʜʘʯʫ ʽʥʬʦʨʤʘʮʽʾ. ʄʝʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʷʢʽʩʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʜʫʢʪʫ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ɿʘʩʦʙʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʢʣʶʯʘʶʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʪʘ 

ʤʦʜʝʣʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ, ʘʣʛʦʨʠʪʤʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʟʘʩʦʙʠ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʽ ʜʘʥʠʭ, ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ 

ʪʘʢʦʞ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

 
ʈʠʩ. 1. ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 



 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʪʘ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʦʩʦʙʣʠʚʦ ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʽʥʪʝʨʥʝʪ-ʤʘʨʢʝʪʠʥʛʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʩʫʯʘʩʥʦʩʪʽ. ʋ ʩʬʝʨʽ ʽʥʪʝʨʥʝʪ-ʤʘʨʢʝʪʠʥʛʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ɯʉʄ ʨʦʩʪʝ ʩʪʨʽʤʢʠʤʠ ʪʝʤʧʘʤʠ. ʆʥʣʘʡʥʦʚʠʡ 

ʤʘʨʢʝʪʠʥʛ ʚ ʽʥʪʝʨʥʝʪʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʝʢʣʘʤʫ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʟʙʫʪʫ, ʤʘʨʢʝʪʠʥʛʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʦʜʘʞ ʪʦʚʘʨʽʚ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ. ʅʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʰʚʠʜʢʦ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ ʨʝʢʣʘʤʫ, ʟʦʢʨʝʤʘ ʮʠʬʨʦʚʘ ʨʝʢʣʘʤʘ ʥʘ ʙʽʣʙʦʨʜʘʭ, ʷʢʘ ʚʽʜʢʨʠʚʘʻ 

ʰʠʨʦʢʽ ʢʨʝʘʪʠʚʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʝʦ ʪʘ ʘʥʽʤʘʮʽʾ. ɿʘʚʜʷʢʠ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʩʤʘʨʪʬʦʥʽʚ ʽʟ ʚʝʣʠʢʠʤʠ ʝʢʨʘʥʘʤʠ ʪʘ ʚʠʩʦʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ, 

ʤʦʙʽʣʴʥʠʡ ʤʘʨʢʝʪʠʥʛ ʟʘʡʤʘʻ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʽʥʪʝʛʨʦʚʘʥʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʤʧʘʥʽʷʭ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʘʨʢʝʪʠʥʛʫ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] ʈʝʞʠʤ  ʜʦʩʪʫʧʫ : 

2. mailto:https://pidru4niki.com/82326/marketing/vikoristannya_informatsiynih_tehnolo

giy_marketingu 

3. ʅʘʮʽʦʥʘʣʴʥʘ ʙʽʙʣʽʦʪʝʢʘ ʋʢʨʘʾʥʠ ʽʤʝʥʽ ɺ. ɯ. ɺʝʨʥʘʜʩʴʢʦʛʦ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] 

ʈʝʞʠʤ  ʜʦʩʪʫʧʫ: 

4. mailto:http://www.irbis-nbuv.gov.ua/cgi-

bin/irbis_nbuv/cgiirbis_64.exe?C21COM=2&I21DBN=UJRN&P21DBN=UJRN&IM

AGE_FILE_DOWNLOAD=1&Image_file_name=PDF/mnj_2017_5_33.pdf 
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ʋɼʂ 004.42 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʀʉʊɽʄʀ ʇʈʆʂɸʊʋ ʊʈɸʅʉʇʆʈʊʅʀʍ 

ɿɸʉʆɹɯɺ ʋ ʄɯʉʊɯ 

ʗʨʤʦʣʝʥʢʦ ɸ. ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʽʢʦʣʘʻʥʢʦ ɼ. ɺ. 

ʉʠʩʪʝʤʠ ʧʨʦʢʘʪʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʤʽʩʪʽ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʷʢ 

ʩʝʨʝʜ ʤʝʰʢʘʥʮʽʚ, ʪʘʢ ʽ ʩʝʨʝʜ ʛʦʩʪʝʡ ʤʽʩʪʘ. ʎʽ ʩʠʩʪʝʤʠ ʥʘʜʘʶʪʴ ʟʨʫʯʥʠʡ ʪʘ ʜʦʩʪʫʧʥʠʡ 

ʩʧʦʩʽʙ ʧʝʨʝʩʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʚʝʣʠʢʠʭ ʤʽʩʪ, ʜʝ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʤʦʞʝ ʙʫʪʠ ʥʝʜʦʩʪʘʪʥʴʦʶ ʘʙʦ ʥʝʝʬʝʢʪʠʚʥʦʶ. ʆʜʥʘʢ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ 

ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʧʦʪʨʽʙʥʝ ʚʠʩʦʢʦʷʢʽʩʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʢʝʨʫʻ ʚʩʽʤʘ 

ʘʩʧʝʢʪʘʤʠ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʈʝʻʩʪʨʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʻ ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʠʩʪʝʤʠ ʧʨʦʢʘʪʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʤʽʩʪʽ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʝ ʤʦʞʥʘ ʚʚʝʩʪʠ ʦʩʦʙʠʩʪʽ ʜʘʥʽ ʪʘ ʽʥʰʫ ʽʥʬʦʨʤʘʮʽʶ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ 

ʨʝʻʩʪʨʘʮʽʾ [1]. 

ʂʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ ʚʚʝʩʪʠ ʩʚʦʻ ʽʤ'ʷ, ʧʨʽʟʚʠʱʝ, ʜʘʪʫ ʥʘʨʦʜʞʝʥʥʷ, ʘʜʨʝʩʫ 

ʧʨʦʞʠʚʘʥʥʷ ʪʘ ʽʥʰʽ ʢʦʥʪʘʢʪʥʽ ʜʘʥʽ. ɼʝʷʢʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʚʠʤʘʛʘʪʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʰʣʷʭʦʤ ʚʽʜʧʨʘʚʣʝʥʥʷ ʬʦʪʦʛʨʘʬʽʾ ʧʘʩʧʦʨʪʘ ʘʙʦ ʽʥʰʦʛʦ 

ʜʦʢʫʤʝʥʪʘ. ɼʣʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʜʝʷʢʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʤʦʞʝ ʙʫʪʠ ʥʝʦʙʭʽʜʥʦ 

ʤʘʪʠ ʚʦʜʽʡʩʴʢʽ ʧʨʘʚʘ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʥʦ ʧʝʨʝʚʽʨʷʪʠ ʮʽ ʧʨʘʚʘ ʧʝʨʝʜ 

ʜʦʟʚʦʣʦʤ ʥʘ ʢʦʨʠʩʪʫʚʘʥʥʷ. ʇʽʩʣʷ ʫʩʧʽʰʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʫ ʥʘʜʘʻʪʴʩʷ ʦʙʣʽʢʦʚʠʡ 

ʟʘʧʠʩ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʽʥ ʤʦʞʝ ʫʚʽʡʪʠ ʜʦ ʩʠʩʪʝʤʠ ʪʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʾʾ ʧʦʩʣʫʛʘʤʠ. 

ʈʝʻʩʪʨʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʢʫ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʧʨʦʢʘʪʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʤʽʩʪʽ. ɻʨʘʤʦʪʥʦ 

ʨʦʟʨʦʙʣʝʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʪʘ ʟʨʫʯʥʦ ʨʝʻʩʪʨʫʚʘʪʠ ʥʦʚʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɹʨʦʥʶʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʻ ʚʘʞʣʠʚʦʶ ʬʫʥʢʮʽʻʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʧʨʦʢʘʪʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʤʽʩʪʽ. ʎʷ ʬʫʥʢʮʽʷ ʜʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʘʙʨʦʥʶʚʘʪʠ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʟʘʟʜʘʣʝʛʽʜʴ, ʱʦʙ ʤʘʪʠ ʛʘʨʘʥʪʦʚʘʥʠʡ 

ʜʦʩʪʫʧ ʜʦ ʥʴʦʛʦ ʫ ʧʦʪʨʽʙʥʠʡ ʤʦʤʝʥʪ. ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʙʨʦʥʶʚʘʥʥʷ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ: 

ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʠʙʨʘʪʠ ʪʠʧ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ (ʥʘʧʨʠʢʣʘʜ, ʚʝʣʦʩʠʧʝʜ, 

ʝʣʝʢʪʨʦʩʢʫʪʝʨ, ʘʚʪʦʤʦʙʽʣʴ), ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ ʧʦʪʨʝʙʘʤ. ʂʦʨʠʩʪʫʚʘʯ ʦʙʠʨʘʻ ʜʘʪʫ ʪʘ 

ʯʘʩ ʧʦʯʘʪʢʫ ʪʘ ʟʘʢʽʥʯʝʥʥʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʩʦʙʦʤ, ʘ ʪʘʢʦʞ ʤʽʩʮʝ ʡʦʛʦ 

ʦʪʨʠʤʘʥʥʷ ʪʘ ʧʦʚʝʨʥʝʥʥʷ. ʇʽʩʣʷ ʚʠʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʙʨʦʥʶʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯ 

ʧʽʜʪʚʝʨʜʞʫʻ ʩʚʽʡ ʚʠʙʽʨ, ʽ ʩʠʩʪʝʤʘ ʨʝʟʝʨʚʫʻ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʜʣʷ ʥʴʦʛʦ ʥʘ ʚʠʙʨʘʥʫ 

ʜʘʪʫ ʪʘ ʯʘʩ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʦʧʣʘʪʠʪʠ ʙʨʦʥʶʚʘʥʥʷ ʦʥʣʘʡʥ ʘʙʦ ʚʢʘʟʘʪʠ ʩʧʦʩʽʙ ʦʧʣʘʪʠ, 

ʷʢʠʡ ʙʫʜʝ ʟʜʽʡʩʥʝʥʠʡ ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ʋ ʚʢʘʟʘʥʠʡ ʜʝʥʴ ʽ ʯʘʩ 

ʢʦʨʠʩʪʫʚʘʯ ʧʨʠʭʦʜʠʪʴ ʜʦ ʤʽʩʮʷ ʦʪʨʠʤʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʜʝ ʡʦʤʫ ʚʠʜʘʻʪʴʩʷ 

ʟʘʙʨʦʥʴʦʚʘʥʠʡ ʟʘʩʽʙ. 

ɹʨʦʥʶʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʣʘʥʫʚʘʪʠ ʩʚʦʾ 

ʧʦʜʦʨʦʞʽ ʟʘʟʜʘʣʝʛʽʜʴ ʪʘ ʤʘʪʠ ʛʘʨʘʥʪʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʥʝʦʙʭʽʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʫ 

ʧʦʪʨʽʙʥʠʡ ʤʦʤʝʥʪ. ɻʨʘʤʦʪʥʦ ʨʦʟʨʦʙʣʝʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʽʩʪʴ 

ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ ʧʨʦʢʘʪʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʤʽʩʪʽ. 

ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʧʨʦʢʘʪʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

1. ʈʝʻʩʪʨʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 
ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʾ ʨʝʻʩʪʨʘʮʽʾ ʥʦʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʚʢʣʶʯʘʶʯʠ ʧʝʨʝʚʽʨʢʫ ʾʭ 

ʦʩʦʙʠʩʪʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʨʘʚ ʥʘ ʢʝʨʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ. 

2. ɹʨʦʥʶʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʂʦʨʠʩʪʫʚʘʯʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 
ʙʨʦʥʶʚʘʪʠ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʟʘʟʜʘʣʝʛʽʜʴ ʯʝʨʝʟ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. 



 

 

3. ʋʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʥʦ 

ʜʦʟʚʦʣʷʪʠ ʢʝʨʫʚʘʪʠ ʬʣʦʪʦʤ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʤʽʱʝʥʥʷ, 

ʩʪʘʥ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʢʦʞʥʦʛʦ ʟʘʩʦʙʫ. 

4. ʇʦʙʫʜʦʚʘ ʦʧʪʠʤʘʣʴʥʠʭ ʤʘʨʰʨʫʪʽʚ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʝ ʥʘʜʘʚʘʪʠ 
ʢʦʨʠʩʪʫʚʘʯʘʤ ʦʧʪʠʤʘʣʴʥʽ ʤʘʨʰʨʫʪʠ ʜʣʷ ʧʦʜʦʨʦʞʝʡ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ 

ʩʠʩʪʝʤʠ ʧʨʦʢʘʪʫ. 

5. ʆʧʣʘʪʘ ʧʦʩʣʫʛ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʨʽʟʥʽ ʩʧʦʩʦʙʠ 
ʦʧʣʘʪʠ ʟʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʦʥʣʘʡʥ-

ʧʣʘʪʝʞʽ. 

6. ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʥʦ 
ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

7. ɿʚʽʪʥʽʩʪʴ ʪʘ ʘʥʘʣʽʪʠʢʘ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʝ ʥʘʜʘʚʘʪʠ ʟʚʽʪʠ ʪʘ 
ʘʥʘʣʽʪʠʯʥʽ ʜʘʥʽ ʧʨʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʧʣʘʥʫʚʘʥʥʷ. 

ɺʠʤʦʛʠ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: 

8. ʅʘʜʽʡʥʽʩʪʴ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʥʦ ʧʨʘʮʶʚʘʪʠ ʩʪʘʙʽʣʴʥʦ ʪʘ ʙʝʟ 

ʧʝʨʝʙʦʾʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

9. ʐʚʠʜʢʦʜʽʷ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʥʦ ʧʨʘʮʶʚʘʪʠ ʰʚʠʜʢʦ ʪʘ 

ʝʬʝʢʪʠʚʥʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. 

10. ɿʘʭʠʩʪ ʜʘʥʠʭ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘʭʠʩʪ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʽʥʰʦʾ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

11. ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʣʝʛʢʦ ʤʘʩʰʪʘʙʦʚʘʥʝ 
ʜʣʷ ʚʢʣʶʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʬʫʥʢʮʽʡ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʬʣʦʪʫ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ. 

ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ Frost & Sullivan, ʜʦ 2025 ʨʦʢʫ ʚʘʨʪʽʩʪʴ ʛʣʦʙʘʣʴʥʦʛʦ ʨʠʥʢʫ 

ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʽʣʽʚ ʤʦʞʝ ʜʦʩʷʛʪʠ $124,56 ʤʽʣʴʷʨʜʘ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʨʽʤʢʠʡ 

ʨʦʟʚʠʪʦʢ ʮʴʦʛʦ ʩʝʛʤʝʥʪʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʃʦʥʜʦʥʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʢʦʞʝʥ ʘʚʪʦʤʦʙʽʣʴ ʜʣʷ 

ʧʨʦʢʘʪʫ ʟʘʤʽʥʶʻ ʚʽʜ 9 ʜʦ 13 ʧʨʠʚʘʪʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʜʦʨʦʟʽ, ʱʦ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ 

ʚʠʢʠʜʽʚ CO2 ʪʘ ʧʦʣʽʧʰʝʥʥʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ. 

ɹʘʛʘʪʦ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʽʣʽʚ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʢʨʠʚʘʪʠ ʽ 

ʟʘʢʨʠʚʘʪʠ ʘʚʪʦʤʦʙʽʣʽ ʚʽʜʜʘʣʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ, ʱʦ ʨʦʙʠʪʴ ʧʨʦʮʝʩ 

ʚʟʷʪʪʷ ʪʘ ʧʦʚʝʨʥʝʥʥʷ ʘʚʪʦ ʱʝ ʟʨʫʯʥʽʰʠʤ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʝ ʚʢʣʶʯʘʪʠ 

ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ, ʪʘʢʽ ʷʢ ʚʽʜʩʪʝʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʚʠʙʫʭ ʧʦʢʨʠʰʦʢ, 

ʩʠʩʪʝʤʠ ʜʦʧʦʤʦʛʠ ʧʨʠ ʧʘʨʢʫʚʘʥʥʽ ʪʦʱʦ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʘʚʘʨʽʡ. ɼʝʷʢʽ 

ʢʦʤʧʘʥʽʾ ʚʞʝ ʚʠʧʨʦʙʦʚʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʩʠʩʪʝʤʘʭ ʧʨʦʢʘʪʫ, 

ʱʦ ʤʦʞʝ ʚʽʜʢʨʠʪʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʮʴʦʛʦ ʩʝʛʤʝʥʪʫ ʨʠʥʢʫ [2]. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʧʨʦʢʘʪʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʤʽʩʪʽ ʚʽʜʽʛʨʘʻ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʟʨʫʯʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʦʤ. ɼʣʷ 

ʫʩʧʽʰʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʥʘʜʽʡʥʝ ʪʘ ʰʚʠʜʢʦʜʽʡʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʚʩʽʤ ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ ʪʘ ʟʘʭʠʩʪʫ ʜʘʥʠʭ. 
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ ɿ 

ʄɽʅɽɼɾʄɽʅʊʋ ʇɸʎɯɭʅʊɯɺ ʄɽɼʀʏʅʆɻʆ ɿɸʂʃɸɼʋ. 

ɺʦʣʦʯʘʡ ɺ.ɭ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʽʢʦʣʘʻʥʢʦ ɼ. ɺ. 

ʄʝʪʘ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʜʦʧʦʤʘʛʘʻ ʧʨʘʮʽʚʥʠʢʘʤ 

ʟʘʢʣʘʜʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʝʬʝʢʪʠʚʥʽʰʝ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʧʘʮʽʻʥʪʘʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʽ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʚ 

ʮʠʬʨʦʚʦʤʫ ʚʠʛʣʷʜʽ. ʆʩʴ 5 ʛʦʣʦʚʥʠʭ ʝʪʘʧʽʚ ʷʢʽ ʤʠ ʧʝʨʝʩʣʽʜʫʻʤʦ ʚ ʜʘʥʽʡ ʨʦʟʨʦʙʮʽ: 

¶ ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʨʝʻʩʪʨʘʪʫʨʠ ʪʘ ʨʦʙʦʪʠ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ; 

¶ ʋʧʨʘʚʣʽʥʥʷ ʨʦʟʢʣʘʜʦʤ ʣʽʢʘʨʷ; 

¶ ɺʝʜʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʜʠʯʥʠʭ ʢʘʨʪʦʢ; 

¶ ʌʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ ʪʘ ʩʪʘʪʠʩʪʠʢʠ; 

¶ ʌʦʨʤʫʚʘʥʥʷ ʙʣʘʥʢʽʚ ʽ ʬʦʨʤ ʜʣʷ ʥʘʧʨʘʚʣʝʥʥʷ, ʜʦʚʽʜʦʢ ʪʘ ʨʝʮʝʧʪʽʚ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʫʧʨʘʚʣʽʥʥʷ ʽ ʦʨʛʘʥʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʤʝʜʠʯʥʦʤʫ ʟʘʢʣʘʜʽ 

ʱʦʜʦ ʦʙʣʽʢʫ ʚʽʜʚʽʜʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʩʠʩʪʝʤʘʭ ʟ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʘ ʪʝʤʦʶ çʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʘʮʽʻʥʪʘʤʠ ʚ ʤʝʜʠʯʥʦʤʫ ʟʘʢʣʘʜʽè ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʘʢʪʫʘʣʴʥʠʤ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. ʆʩʢʽʣʴʢʠ ʟʘʢʣʘʜʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ʧʨʘʛʥʫʪʴ ʥʘʜʘʚʘʪʠ ʧʘʮʽʻʥʪʘʤ ʧʨʦʜʫʢʪʠʚʥʫ ʪʘ ʝʬʝʢʪʠʚʥʫ ʜʦʧʦʤʦʛʫ, ʨʦʣʴ ʪʝʭʥʦʣʦʛʽʡ ʩʪʘʻ 

ʚʩʝ ʙʽʣʴʰ ʚʠʨʽʰʘʣʴʥʦʶ. ɼʘʥʘ ʨʦʟʨʦʙʢʘ ʙʫʜʝ ʢʦʨʠʩʥʘ ʜʣʷ ʢʦʤʫʥʘʣʴʥʠʭ ʽ ʧʨʠʚʘʪʥʠʭ 

ʣʽʢʘʨʝʥʴ, ʢʘʙʽʥʝʪʽʚ, ʢʣʽʥʽʢʠ, ʣʘʙʦʨʘʪʦʨʽʡ, ʤʝʜʠʯʥʠʭ ʮʝʥʪʨʽʚ, ʘʧʪʝʢ, ʷʢʽ ʭʦʯʫʪʴ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʫʩʪʘʥʦʚʦʶ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ.  

ɽʬʝʢʪʠʚʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʧʘʮʽʻʥʪʘʤʠ ʤʦʞʝ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʨʽʟʥʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʪʘ ʢʣʽʥʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʤʝʜʠʯʥʦʤʫ ʟʘʢʣʘʜʽ. ʎʝ ʚʢʣʶʯʘʻ ʧʣʘʥʫʚʘʥʥʷ 

ʧʨʠʡʦʤʽʚ, ʨʝʻʩʪʨʘʮʽʶ ʧʘʮʽʻʥʪʽʚ, ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʤʠ ʤʝʜʠʯʥʠʤʠ ʟʘʧʠʩʘʤʠ (EHR) 

ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʚʠʟʥʘʯʠʪʠ ʰʣʷʭʠ ʦʧʪʠʤʽʟʘʮʽʾ ʮʠʭ 

ʧʨʦʮʝʩʽʚ, ʟʘʦʱʘʜʞʫʶʯʠ ʯʘʩ ʽ ʨʝʩʫʨʩʠ ʜʣʷ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ. ʈʦʟʰʠʨʝʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʘʥʠʭ ʩʠʩʪʝʤ ʤʦʞʫʪʴ ʜʦʧʦʤʘʛʘʪʠ ʧʨʘʮʶʚʘʪʠ ʟ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʠ ʜʘʥʠʭ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʥʘʜʘʚʘʪʠ ʙʠʩʪʨʠʡ ʜʦʩʪʫʧ ʜʦ ʮʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʟʥʘʯʘʪʠ ʪʝʥʜʝʥʮʽʾ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ɼʦʙʨʝ ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʧʘʮʽʻʥʪʘʤʠ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʜʦʛʣʷʜʫ 

ʟʘ ʧʘʮʽʻʥʪʘʤʠ, ʥʘʜʘʶʯʠ ʤʝʜʠʯʥʠʤ ʧʨʘʮʽʚʥʠʢʘʤ ʣʝʛʢʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʧʘʮʽʻʥʪʽʚ, ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ, ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʽʚ ʽ ʧʣʘʥʽʚ ʣʽʢʫʚʘʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ 

ʟʦʩʝʨʝʜʠʪʠ ʥʘ ʨʦʟʨʦʙʮʽ ʟʨʫʯʥʠʭ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽʥʪʝʨʬʝʡʩʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ ʢʨʘʱʦʤʫ ʧʨʠʡʥʷʪʪʶ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ ʽ 

ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ. 

ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʥʝ ʟʘʙʫʚʘʪʠ ʱʦ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʧʨʦʛʨʘʤʥʽ ʩʠʩʪʝʤʠ ʪʘ ʧʨʠʩʪʨʦʾ ʚʽʜ ʨʽʟʥʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ. 

ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʫʪʴ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʠ ʩʫʤʽʩʥʦʩʪʽ ʪʘ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʤʽʞ 

ʮʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʝʟʜʦʛʘʥʥʫ ʽʥʪʝʛʨʘʮʽʶ ʪʘ ʟʚôʷʟʦʢ ʤʽʞ ʝʣʝʢʪʨʦʥʥʠʤʠ 

ʤʝʜʠʯʥʠʤʠ ʟʘʧʠʩʘʤʠ, ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʩʠʩʪʝʤʘʤʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʽʥʰʠʤʠ ɯʊ-

ʩʠʩʪʝʤʘʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. 

ɺʠʩʥʦʚʢʠ. ʇʽʜʩʫʤʦʚʫʶʯʠ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʘʮʽʻʥʪʘʤʠ ʚ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ 

ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, 

ʧʦʢʨʘʱʝʥʥʷ ʜʦʛʣʷʜʫ ʟʘ ʧʘʮʽʻʥʪʘʤʠ ʪʘ ʚʠʨʽʰʝʥʥʷ ʤʽʥʣʠʚʠʭ ʧʦʪʨʝʙ ʽ ʚʠʢʣʠʢʽʚ ʩʫʯʘʩʥʦʛʦ 

ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ.  



 

 

ʇʨʦʚʝʜʝʥʥʷ ʪʘʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʜʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʟʚʦʣʠʪʴ ʟʘʢʣʘʜʘʤ ʟ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʦʪʨʠʤʘʪʠ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ: 

¶ ɺʝʣʠʢʠʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ ʟʙʝʨʽʛʘʪʠʤʝʪʴʩʷ ʚ ʦʜʥʽʡ ʩʠʩʪʝʤʽ, ʫʚʽʡʪʠ ʚ ʷʢʫ ʤʦʞʥʘ 
ʟ ʙʫʜʴ-ʷʢʦʛʦ ʢʦʤʧôʶʪʝʨʘ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʜʦʩʪʫʧʫ. 

¶ ʄʦʞʥʘ ʣʝʛʢʦ ʟʥʘʡʪʠ ʧʦʪʨʽʙʥʽ ʜʘʥʽ ʧʨʦ ʙʫʜʴ-ʷʢʠʡ ʘʩʧʝʢʪ ʨʦʙʦʪʠ ʤʝʜʠʯʥʦʛʦ 

ʟʘʢʣʘʜʫ. 

¶ ʉʠʩʪʝʤʘʪʠʟʦʚʘʥʠʡ ʜʦʢʫʤʝʥʪʦʦʙʽʛ ʩʢʦʨʦʯʫʻ ʢʽʣʴʢʽʩʪʴ ʧʘʧʝʨʦʚʦʾ ʨʦʙʦʪʠ, 

ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʚʪʨʘʪʠ ʜʘʥʠʭ ʽ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʧʨʘʮʽʚʥʠʢʽʚ. 

ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʧʦʢʨʘʱʫʻʪʴʩʷ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

¶ ʄʦʞʥʘ ʣʝʛʢʦ ʨʦʟʧʦʜʽʣʠʪʠ ʧʘʮʽʻʥʪʽʚ ʜʦ ʧʦʪʨʽʙʥʠʭ ʬʘʭʽʚʮʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 
ʛʨʘʬʽʢʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʣʽʢʘʨʷ. 

¶ ɿʤʝʥʰʫʶʪʴʩʷ ʛʨʦʰʦʚʽ ʚʠʪʨʘʪʠ. 

¶ ʆʙʣʽʢ ʛʨʘʬʽʢʫ ʽ ʘʥʘʣʽʟ ʜʽʷʣʴʥʦʩʪʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʨʦʟʨʘʭʫʥʦʢ 
ʾʭʥʴʦʾ ʟʘʨʧʣʘʪʠ ʥʘ ʙʘʟʽ ʩʠʩʪʝʤʠ. 

¶ ʇʘʮʽʻʥʪʠ ʦʪʨʠʤʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦ ʦʪʨʠʤʘʪʠ ʰʚʠʜʢʠʡ ʟʘʧʠʩ ʥʘ 

ʧʨʠʡʦʤ ʚ ʨʝʻʩʪʨʘʪʫʨʽ. 

¶ ɼʣʷ ʧʘʮʽʻʥʪʘ ʪʘʢʦʞ ʤʽʥʽʤʽʟʫʻʪʴʩʷ ʨʠʟʠʢ ʚʪʨʘʪʠ ʘʙʦ ʧʽʜʨʦʙʢʠ ʧʦʪʨʽʙʥʠʭ 
ʜʦʢʫʤʝʥʪʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʄʝʜʠʯʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ɼʦʩʪʫʧ: 

https://blog.h24.ua/uk/shho-take-mis/ 

2. ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʾʭ ʨʦʣʴ: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ/ʌʘʡʣ] ï ɼʦʩʪʫʧ: 

https://www.uzhnu.edu.ua/uk/infocentre/get/6742 
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ʉʀʉʊɽʄɸ ʆɹʃɯʂʋ ʈʆɹʆʊʀ ɹʖʈʆ ʇɽʈɽʂʃɸɼɯɺ 

ʆʩʘʜʯʘ ɸ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʢʨʘʪʴʻʚ ɺ.ʆ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʟʨʦʩʪʘʻ ʧʦʧʠʪ ʥʘ ʧʦʩʣʫʛʠ ʧʝʨʝʢʣʘʜʫ, ʱʦ ʩʪʘʚʠʪʴ ʧʝʨʝʜ 

ʧʝʨʝʢʣʘʜʘʮʴʢʠʤʠ ʙʶʨʦ ʚʠʢʣʠʢʠ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʙʣʽʢʫ 

ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʧʦʩʣʫʛ. ɺʽʜʧʦʚʽʜʥʦ, ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʜʣʷ ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʙʶʨʦ 

ʩʪʘʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʧʦʪʨʝʙʫʻ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ: 

ɿʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʧʝʨʝʢʣʘʜʘʮʴʢ ̔ ʧʦʩʣʫʛʠ ʯʝʨʝʟ ʛʣʦʙʘʣʽʟʘʮʽʶ ʪʘ 

ʽʥʪʝʨʥʘʮʽʦʥʘʣʽʟʘʮʽʶ ʙʽʟʥʝʩʫ, ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʧʦʪʨʝʙʫʻ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ ʦʙʣʽʢʫ, ʷʢʽ ʩʧʨʦʱʫʶʪʴ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧʘʥʽʻ ʁʪʘ ʧʽʜʚʠʱʫʶʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʙʶʨʦ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʜʣʷ ʧʝʨʝʢʣʘʜʘʮʴʢʦʛʦ ʙʶʨʦ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʠʪʴ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʢʣʽʻʥʪʩʴʢʠʤʠ ʟʘʤʦʚʣʝʥʥʷʤʠ, ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ 

ʧʝʨʝʢʣʘʜʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ. 

ʆʩʥʦʚʥʘ ʽʜʝʷ ʪʘ ʘʨʛʫʤʝʥʪʠ: 

ʆʩʥʦʚʥʦʶ ʽʜʝʻʶ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʜʣʷ ʧʝʨʝʢʣʘʜʘʮʴʢʦʛʦ ʙʶʨʦ ʻ ʩʪʚʦʨʝʥʥʷ 

ʽʥʪʝʛʨʦʚʘʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʷʢʘ ʦʙ'ʻʜʥʘʻ ʫʩʽ ʘʩʧʝʢʪʠ ʨʦʙʦʪʠ ʙʶʨʦ: ʚʚʝʜʝʥʥʷ ʟʘʤʦʚʣʝʥʥʷ ʪʘ 

ʨʦʟʧʦʜʽʣ ʟʘʚʜʘʥʴ ʤʽʞ ʧʝʨʝʢʣʘʜʘʯʘʤʠ ʜʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʪʘ ʚʠʜʘʯʽ ʛʦʪʦʚʦʛʦ ʧʝʨʝʢʣʘʜʫ 

ʢʣʽʻʥʪʘʤ. 

ʄʦʜʫʣʴʥʽʩʪʴ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ: 

ʉʠʩʪʝʤʘ ʦʙʣʽʢʫ ʜʣʷ ʧʝʨʝʢʣʘʜʘʮʴʢʦʛʦ ʙʶʨʦ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʤʦʜʫʣʴʥʦʩʪʽ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ. ʂʦʞʝʥ ʤʦʜʫʣʴ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʥʝʟʘʣʝʞʥʠʤ ʪʘ ʣʝʛʢʦ ʨʦʟʰʠʨʶʚʘʥʠʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʫ ʪʘ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʷʢ 

ʜʣʷ ʥʝʚʝʣʠʢʠʭ, ʪʘʢ ʽ ʜʣʷ ʚʝʣʠʢʠʭ ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʙʶʨʦ. 

ɼʝʪʘʣʽʟʘʮʽʷ ER-ʜʽʘʛʨʘʤʠ: 

ER-ʜʽʘʛʨʘʤʘ ʚʢʣʶʯʘʻ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʧʝʨʝʢʣʘʜʘʮʴʢʦʛʦ ʙʶʨʦ, 

ʩʝʨʝʜ ʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽ, ʨʦʟʧʦʜʽʣ ʟʘʚʜʘʥʴ, ʢʦʥʪʨʦʣʴ ̫ʢʦʩʪʽ, ʟʚʽʪʠ ʧʨʦ ʤʠʥʫʣʽ ʟʘʤʦʚʣʝʥʥʷ 

ʪʘ ʘʥʘʣʽʪʠʢʘ ʥʘ ʾʭ ʦʩʥʦʚʽ. 

 
ʈʠʩ.1 ER-ɼʽʘʛʨʘʤʘ 

ʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ: 



 

 

¶ Python (ʧʨʦʛʨʘʤʫʚʘʥʥʷ): ʽʥʪʝʨʧʨʝʪʦʚʘʥʘ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʤʦʚʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʽʟ ʩʫʚʦʨʦʶ ʜʠʥʘʤʽʯʥʦʶ ʪʠʧʽʟʘʮʽʻʶ. 

¶ PostgreSQL: ʦʙ'ʻʢʪʥʦ-ʨʝʣʷʮʽʡʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ. ɭ 

ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʷʢ ʢʦʤʝʨʮʽʡʥʠʤ ʉʂɹɼ, ʪʘʢ ʽ ʉʂɹɼ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ. 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʢʦʤʘʥʜʠ ʧʝʨʝʢʣʘʜʫ ʥʘ ʙʘʟʽ 

ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʢʣʘʜʫ. ɺʨʘʭʦʚʫʶʯʠ ʰʚʠʜʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ, ʧʨʦʩʪʦʪʫ 

ʩʠʥʪʘʢʩʠʩʫ ʪʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʦʩʪʫʧʥʠʭ ʙʽʙʣʽʦʪʝʢ, Python ʻ ʽʜʝʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʢʦʤʘʥʜʠ ʧʝʨʝʢʣʘʜʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

The Book Translation Process [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.thepublishingpost.com/post/the-book-translation-process 
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ʋɼʂ 004  

ʈʆɿʈʆɹʃɽʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ ɿ ɸʅɸʃɯɿʋ ʂɯʅɽʊʀʂʀ 

ɺʀʇɸʈʆɺʋɺɸʅʅʗ ʂʈɸʇɽʃʔ ɸɽʈʆɿʆʃʖ 

ɻʝʨʘʩʽʤʦʚʘ ɼ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʨʠʪʘʥ ɸ.ɺ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʢʨʘʧʝʣʴ ʘʝʨʦʟʦʣʶ ʻ 

ʟʘʜʘʯʝʶ ʘʢʪʫʘʣʴʥʽʩʪʴ ʷʢʦʾ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʧʝʨʝʣʽʢʦʤ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ, ʪʘʢʠʭ ʷʢ 

ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʨʠʟʠʢʫ ʧʝʨʝʜʘʯʽ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʯʝʨʝʟ 

ʧʦʚʽʪʨʷʥʦ-ʢʨʘʧʝʣʴʥʠʤ ʰʣʷʭʦʤ. ɿʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚʥʘʩʣʽʜʦʢ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʪʝʧʣʽʥʥʷ ʪʘ ʚʠʢʣʠʢʘʥʘ ʮʠʤ ʟʤʽʥʘ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʽʚ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʪʘ ʢʦʥʜʝʥʩʘʮʽʾ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʥʠ ʧʦʚʝʜʽʥʢʠ ʯʘʩʪʦʢ ʘʝʨʦʟʦʣʽʚ ʫ ʧʦʚʽʪʨʽ, ʱʦ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʷʢʽʩʪʴ 

ʧʦʚʽʪʨʷ ʪʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ. ʊʘʢʠʤ ʯʠʥʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ  ʤʘʶʪʴ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʧʣʠʚʫ ʮʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʜʦʨʦʚ'ʷ ʛʨʦʤʘʜʷʥ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ  ʩʪʨʘʪʝʛʽʡ ʧʨʦʪʠʜʽʾ 

ʥʝʛʘʪʠʚʥʠʤ ʥʘʩʣʽʜʢʘʤ.[1]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʨʦʟʨʦʙʣʝʥʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʤʦʜʝʣʝʡ ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʜʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ ʷʢʘ 

ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʯʘʩʪʠʥʦʢ 

ʘʝʨʦʟʦʣʶ. ɿʘʜʘʯʝʶ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ ʤʦʜʝʣʶʚʘʥʥ ̫ ʧʨʦʮʝʩʫ ʚ ʮʽʣʦʤʫ, ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʢʨʘʧʝʣʴ ʘʝʨʦʟʦʣʶ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ. ʎʝ 

ʜʦʟʚʦʣʠʪʴ ʤʘʪʠ ʙʽʣʴʰ ʛʣʠʙʦʢʝ ʨʦʟʫʤʽʥʥʷ ʢʽʥʝʪʠʢʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʘʝʨʦʟʦʣʶ, ʱʦ ʤʦʞʝ 

ʤʘʪʠ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʟʘʩʪʦʩʫʚʘʥʴ, ʥʘʧʨʠʢʣʘʜ, ʚ ʘʝʨʦʟʦʣʴʥʽʡ ʪʝʭʥʦʣʦʛʽʾ, ʬʘʨʤʘʮʝʚʪʠʮʽ, ʘʪʤʦʩʬʝʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ [2.] 

ʈʦʟʨʦʙʢʘ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʨʘʪʝʛʽʡ 

ʧʨʦʪʠʜʽʾ ʥʝʛʘʪʠʚʥʠʤ ʥʘʩʣʽʜʢʘʤ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. ʅʘʧʨʠʢʣʘʜ, ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ ʧʦʚʽʪʨʷ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ. 

ɼʘʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, 

ʷʢʽ ʙʫʜʫʪʴ ʟʘʩʪʦʩʦʚʘʥʽ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʣʷʪʠ ʨʘʥʽʰʝ ʥʝʚʽʜʦʤʽ ʟʘʣʝʞʥʦʩʪʽ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʫʥʽʢʘʣʴʥʽ ʚʽʜʢʨʠʪʪʷ, ʱʦ ʻ 

ʢʣʶʯʦʚʠʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʩʪʨʘʪʝʛʽʡ ʪʘ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʟ 

ʘʥʘʣʽʟʫ ʢʽʥʝʪʠʢʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʢʨʘʧʝʣʴ ʘʝʨʦʟʦʣʶ ʚʠʷʚʣʷʻʪʴʩʷ ʚʘʞʣʠʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʪʘ ʨʦʟʚʠʪʢʫ 

ʩʫʩʧʽʣʴʩʪʚʘ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʢʨʘʧʝʣʴ ʘʝʨʦʟʦʣʶ, ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʧʦʣʷʛʘʻ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʘʥʘʣʽʟ ʪʘ ʦʮʽʥʢʫ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʚ ʨʦʙʦʪʽ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʤʘʻ ʙʫʪʠ ʘʥʘʣʽʟ ʢʽʥʝʪʠʢʠ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʢʨʘʧʝʣʴ ʘʝʨʦʟʦʣʶ (ʨʠʩ. 1) ʪʘ ʾʾ ʘʧʨʦʢʩʠʤʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʪʠʯʥʠʭ 

ʚʠʨʘʟʽʚ ʽ ʧʦʜʘʣʴʰʝ ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʾʭ ʦʩʥʦʚʽ ʪʘʢʦʛʦ ʧʘʨʘʤʝʪʨʫ ʷʢ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʧʣʦʱʽ 

ʧʦʚʝʨʭʥʽ ʢʨʘʧʣʠʥʠ ʽʟ ʯʘʩʦʤ ʘʙʦ ʰʚʠʜʢʽʩʪʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʰʣʷʭʦʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʦʜʝʨʞʘʥʠʭ ʚʠʨʘʟʽʚ. ʉʘʤʝ ʜʘʥʠʡ ʧʘʨʘʤʝʪʨ ʻ ʪʠʤ, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʚ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ 

ʦʜʝʨʞʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ. ʇʦʨʽʚʥʷʥʥʷ ʤʦʜʝʣʴʥʦʛʦ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʥʘʯʝʥʴ 

ʰʚʠʜʢʦʩʪʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʟʘʜʦʚʽʣʴʥʠʡ ʘʙʦ ʥʝʟʘʜʦʚʽʣʴʥʠʡ 

ʭʘʨʘʢʪʝʨ ʦʙʨʘʥʦʾ ʤʦʜʝʣʽ. ʆʪʞʝ, ʥʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠ ʱʦ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ ʻ ʨʦʟʨʦʙʢʘ ʪʘ 

ʚʠʙʽʨ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ ʜʦʟʚʦʣʠʪʴ ʰʚʠʜʢʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʫ 

ʟʘʣʝʞʥʽʩʪʴ  

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʩʠʩʪʝʤʘ ʤʘʻ ʦʙʠʨʘʪʠ ʤʽʞ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʘʧʨʦʢʩʠʤʘʮʽʾ ʜʘʥʠʭ 

ʟʦʢʨʝʤʘ ʤʽʞ ʤʝʪʦʜʦʤ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ, ʩʧʣʘʡʥ-ʘʧʨʦʢʩʠʤʘʮʽʻʶ ʪʘ ʘʧʨʦʢʩʠʤʘʮʽʶ ʟʘ 



 

 

ʜʦʧʦʤʦʛʦʶ ʧʦʣʽʥʦʤʽʚ ʏʝʙʠʰʦʚʘ. ʂʦʞʝʥ ʟ ʮʠʭ ʤʝʪʦʜʽʚ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʽ ʦʙʤʝʞʝʥʥ.̫ 

ʄʝʪʦʜ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʟʦʩʝʨʝʜʞʝʥʠʡ ʥʘ ʤʽʥʽʤʽʟʘʮʽʾ ʩʫʤʠ ʢʚʘʜʨʘʪʽʚ ʨʽʟʥʠʮʴ ʤʽʞ 

ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʤʠ ʪʘ ʪʝʦʨʝʪʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʽ 

ʧʘʨʘʤʝʪʨʠ ʣʽʥʽʡʥʠʭ ʽ ʥʝʣʽʥʽʡʥʠʭ ʤʦʜʝʣʝʡ. ʎʝʡ ʤʝʪʦʜ ʻ ʥʘʜʽʡʥʠʤ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʛʘʫʩʩʽʚʩʴʢʦʛʦ ʰʫʤʫ. ʉʧʣʘʡʥ-ʘʧʨʦʢʩʠʤʘʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʫʩʢʦʚʦ-ʧʦʣʽʥʦʤʽʘʣʴʥʽ 

ʬʫʥʢʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʣʘʜʢʠʭ ʢʨʠʚʠʭ, ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʘʙʦ ʜʫʞʝ ʙʣʠʟʴʢʦ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʦʯʦʢ. ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʛʥʫʯʢʦʩʪʽ, ʩʧʣʘʡʥʠ ʝʬʝʢʪʠʚʥʽ ʚ ʩʠʪʫʘʮʽʷʭ, ʜʝ 

ʧʦʪʨʽʙʥʘ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ ʛʣʘʜʢʦʩʪʽ ʬʫʥʢʮʽʾ.ʇʦʣʽʥʦʤʠ ʏʝʙʠʰʦʚʘ ʻ 

ʦʨʪʦʛʦʥʘʣʴʥʠʤʠ ʥʘ ʽʥʪʝʨʚʘʣʽ [-1, 1] ʽ ʦʧʪʠʤʘʣʴʥʽ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʤʠʣʢʠ 

ʤʽʞ ʧʦʣʽʥʦʤʦʤ ʪʘ ʘʧʨʦʢʩʠʤʦʚʘʥʦʶ ʬʫʥʢʮʽʻʶ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦ ʚ ʫʤʦʚʘʭ, ʜʝ 

ʽʥʰʽ ʧʦʣʽʥʦʤʠ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʯʝʨʝʟ ʷʚʠʱʝ 

ʈʫʥʛʝ. 

ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʙʘʟʫ ʜʘʥʠʭ Excel. ʉʝʨʝʜʦʚʠʱʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʥʘ ʷʢʦʤʫ ʧʨʘʮʶʻ ʩʠʩʪʝʤʘ ʪʘ ʤʝʭʘʥʽʟʤ ʟʙʦʨʫ, ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python. 

  

ʈʠʩ. 1 ʏʘʩʦʚʽ ʟʘʣʝʞʥʦʩʪʽ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʢʨʘʧʣʠʥʠ: a-ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ CaCl2 ʟ 

ʧʦʯʘʪʢʦʚʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 1 ʤʦʣʴ/1ʣʽʪʨ ʚ ʘʪʤʦʩʬʝʨʽ ʘʟʦʪʫ ʟʘ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ 100 ʤʤ; 

ʙ-ʨʦʟʯʠʥʫ ʧʨʦʧʘʥʦʣ-ʦʢʪʘʥʦʣ ʟ ʧʦʯʘʪʢʦʚʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 0,5 ʤʦʣʴʥʠʭ ʯʘʩʪʦʢ 

ʘʪʤʦʩʬʝʨʽ ʘʟʦʪʫ ʟʘ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ 740 ʤʤ; 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Prather Kimberly A., Hatch, Courtney D., Grassian, Vicki H.YR Analysis of 

Atmospheric Aerosols  Annual Review of Analytical Chemistry  vol. 1, (2008) pp 485-514. 

2. Insights into the evaporation characteristics of saliva droplets and aerosols: 

Levitation experiments and numerical modeling. Christian Lieber ,z Stefanos Melekidis, 

Rainer Koch, Hans- Jºrg Bauer. Karlsruhe Institute of Technology, Institute of Thermal 

Turbomachinery, StraÇe am Forum 6, 76131 Karlsruhe, Germany. 
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ʄɽʊʆɼʀ ʈʆɿʈʆɹʂʀ 2ɼ-ɯɻʆʈ ʅɸ ʆʉʅʆɺɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʍɸʅɯʂ 

ROGUELIKE  

ʂʘʨʤʘʥ ɸ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʂʫʟʴʤʽʥʩʴʢʘ ʆ.ɻ. 

ʋ ʩʬʝʨʽ ʚʽʜʝʦʽʛʦʨ ʽʩʥʫʻ ʥʘʜʟʚʠʯʘʡʥʦ ʜʠʥʘʤʽʯʥʠʡ ʞʘʥʨ, ʷʢʠʡ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ 

ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʛʨʘʚʮʽʚ ʪʘ ʜʦʩʣʽʜʥʠʢʽʚ ʽʥʜʫʩʪʨʽʾ - ʮʝ ʞʘʥʨ roguelike. ʉʧʝʮʠʬʽʢʘ ʮʴʦʛʦ 

ʞʘʥʨʫ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʽʛʨʦʚʦʛʦ ʩʚʽʪʫ, ʜʝ ʢʦʞʥʝ ʧʨʦʭʦʜʞʝʥʥʷ ʫʥʽʢʘʣʴʥʝ, ʘ ʨʽʰʝʥʥʷ 

ʛʨʘʚʮʷ ʚʧʣʠʚʘʻ ʥʘ ʜʠʥʘʤʽʢʫ ʧʦʜʘʣʴʰʦʾ ʛʨʠ.  

ɾʘʥʨ roguelike ʤʘʻ ʮʽʢʘʚʫ ʪʘ ʙʘʛʘʪʦʛʨʘʥʥʫ ʽʩʪʦʨʽʶ, ʱʦ ʧʦʯʠʥʘʻʪʴʩʷ ʫ 1980-ʭ 

ʨʦʢʘʭ. ʅʘʟʚʘ "roguelike" ʧʦʭʦʜʠʪʴ ʚʽʜ ʽʤʝʥʽ ʢʣʘʩʠʯʥʦʾ ʛʨʠ Rogue, ʷʢʘ ʙʫʣʘ ʚʠʧʫʱʝʥʘ ʚ 

1980 ʨʦʮʽ. Rogue ʙʫʣʘ ʨʦʣʴʦʚʦʶ ʚʽʜʝʦʛʨʦʶ ʟ ʚʠʜʦʤ ʟʚʝʨʭʫ, ʚ ʷʢʽʡ ʛʨʘʚʝʮʴ ʢʝʨʫʚʘʚ 

ʧʝʨʩʦʥʘʞʝʤ, ʷʢʠʡ ʧʨʦʚʦʜʠʚ ʯʘʩ ʚ ʧʽʜʟʝʤʝʣʣʷʭ, ʟʽʩʪʘʚʣʷʶʯʠʩʴ ʟ ʚʦʨʦʛʘʤʠ ʪʘ ʟʙʠʨʘʶʯʠ 

ʩʢʘʨʙʠ. 

ʇʝʨʰʘ ʛʨʘ, ʷʢʘ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ "roguelike", ʙʫʣʘ Moria, ʚʠʧʫʱʝʥʘ ʚ 1983 ʨʦʮʽ. 

ʇʽʟʥʽʰʝ, ʫ 1984 ʨʦʮʽ, ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʱʝ ʦʜʥʘ ʢʣʘʩʠʯʥʘ ʛʨʘ ʫ ʮʴʦʤʫ ʞ ʞʘʥʨʽ - Hack. 

ʆʩʥʦʚʥʠʤʠ ʤʝʭʘʥʽʢʘʤʠ ʮʴʦʛʦ ʞʘʥʨʫ ʚʽʜʝʦʽʛʦʨ ʻ: ʧʨʦʮʝʜʫʨʥʘ ʛʝʥʝʨʘʮʽʷ ʨʽʚʥʽʚ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʯʦʢ ʟʙʝʨʝʞʝʥʥʷ, ʚʠʧʘʜʢʦʚʝ ʚʠʧʘʜʘʥʥʷ ʧʨʝʜʤʝʪʽʚ ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ. 

ʅʘʚʽʪʴ ʟʘ ʪʘʢʠʭ ʫʤʦʚ, ʛʨʘʚʮʽ ʤʦʞʫʪʴ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ ʧʦʩʪʫʧʦʚʠʡ ʧʨʦʛʨʝʩ. ɹʘʛʘʪʦ 

ʽʛʦʨ roguelike ʤʘʶʪʴ ʩʠʩʪʝʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʙʣʦʢʦʚʫʚʘʪʠ ʥʦʚʠʭ ʧʝʨʩʦʥʘʞʽʚ, 

ʧʨʝʜʤʝʪʠ ʘʙʦ ʥʘʚʠʯʢʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ. ʋʩʽ ʮʽ ʬʘʢʪʦʨʠ ʧʦʩʠʣʶʶʪʴ 

ʜʠʥʘʤʽʢʫ ʽ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʛʨʘʚʮʶ ʫʥʽʢʘʣʴʥʠʡ ʽʛʨʦʚʠʡ ʜʦʩʚʽʜ ʟ ʢʦʞʥʠʤ ʥʦʚʠʤ 

ʧʨʦʭʦʜʞʝʥʥʷʤ ʛʨʠ. 

ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʝʤʘʪʠʢ ʽ ʩʶʞʝʪʽʚ ʧʦʜʽʙʥʠʭ ʽʛʦʨ, ʘ ʪʘʢʦʞ ʾʭ ʧʦʧʫʣʷʨʥʽʩʪʴ ʩʝʨʝʜ 

ʤʦʣʦʜʽ ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ roguelike-ʽʛʦʨ ʥʝ ʣʠʰʝ ʜʣʷ ʨʦʟʚʘʛ, ʘʣʝ ʡ 

ʧʽʜʪʨʠʤʢʠ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ, ʧʨʦʬʦʨʽʻʥʪʘʮʽʡʥʦʾ ʪʘ ʧʨʦʩʚʽʪʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ [1].  

ʉʘʤʝ ʪʘʢʦʶ ʻ ʤʝʪʘ ʩʪʚʦʨʝʥʥʷ ʛʨʠ ñʉʪʫʜʝʥʪʩʴʢʝ ʞʠʪʪʷò, ʷʢʘ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ 

ʘʫʜʠʪʦʨʽʶ ʰʢʦʣʷʨʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ. ʐʢʦʣʷʨʽ, ʷʢʽ ʪʽʣʴʢʠ ʧʣʘʥʫʶʪʴ ʧʦʩʪʫʧʘʪʠ, ʽ ʩʪʫʜʝʥʪʠ, 

ʷʢʽ ʚʞʝ ʥʘʚʯʘʶʪʴʩʷ, ʟʤʦʞʫʪʴ ʧʦʨʠʥʫʪʠ ʚ ʘʪʤʦʩʬʝʨʫ ʩʪʫʜʝʥʪʩʴʢʠʭ ʨʦʢʽʚ ʽ ʧʦʨʽʚʥʷʪʠ ʮʽ 

ʚʽʜʯʫʪʪʷ ʟʽ ʩʚʦʾʤʠ ʦʯʽʢʫʚʘʥʥʷʤʠ ʘʙʦ ʨʝʘʣʴʥʽʩʪʶ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʛʨʠ ñʉʪʫʜʝʥʪʩʴʢʝ ʞʠʪʪʷò ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʨʫʰʽʡ Unity [2]. 

Unity - ʮʝ ʧʦʪʫʞʥʠʡ ʽ ʧʦʧʫʣʷʨʥʠʡ ʨʫʰʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʜʝʦʽʛʦʨ, ʷʢʠʡ ʥʘʜʘʻ 

ʨʦʟʨʦʙʥʠʢʘʤ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʬʫʥʢʮʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʷʢʽʩʥʠʭ ʽʛʦʨ ʫ 

ʨʽʟʥʠʭ ʞʘʥʨʘʭ. ʁʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʨʦʟʨʦʙʮʽ ʽʛʦʨ ʞʘʥʨʫ roguelike ʚʽʜʢʨʠʚʘʻ ʙʝʟʣʽʯ 

ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʧʝʨʝʚʘʛ [3]. Unity ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʧʨʦʮʝʜʫʨʥʦʾ ʛʝʥʝʨʘʮʽʾ ʨʽʚʥʽʚ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ ʽʛʦʨ ʞʘʥʨʫ roguelike. ɿʘʚʜʷʢʠ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʧʣʘʛʽʥʘʤ ʪʘ ʨʽʰʝʥʥʷʤ, ʨʦʟʨʦʙʥʠʢʠ ʤʦʞʫʪʴ ʣʝʛʢʦ ʩʪʚʦʨʶʚʘʪʠ ʚʠʧʘʜʢʦʚʦ 

ʛʝʥʝʨʦʚʘʥʽ ʣʦʢʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʥʽʢʘʣʴʥʠʡ ʛʝʡʤʧʣʝʡ ʢʦʞʥʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ. ʂʨ̔ʤ 

ʪʦʛʦ, Unity ʤʘʻ ʚʝʣʠʢʫ ʩʧʽʣʴʥʦʪʫ ʨʦʟʨʦʙʥʠʢʽʚ ʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʘ ʥʘʜʘʻ ʙʝʟʣʽʯ 

ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʫʨʦʢʽʚ ʪʘ ʧʦʨʘʜ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʦʚʘʯʢʘʤ ʰʚʠʜʢʦ ʦʩʚʦʶʚʘʪʠ 

ʨʦʙʦʪʫ ʟ ʨʫʰʽʻʤ ʪʘ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʙʫʜʴ-ʷʢʽ ʧʠʪʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ. ʊʘʢʦʞ ʤʘʻ 

ʧʦʪʫʞʥʽ ʛʨʘʬʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʷʢʽʩʥʫ ʪʘ ʧʨʠʚʘʙʣʠʚʫ 

ʚʽʟʫʘʣʴʥʫ ʯʘʩʪʠʥʫ ʛʨʠ, ʱʦ ʻ ʜʦʩʠʪʴ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʚ ʽʛʨʘʭ ʞʘʥʨʫ roguelike.  

ʆʩʥʦʚʥʠʤʠ ʤʝʭʘʥʽʢʘʤʠ ʛʨʠ :̒ ʧʨʦʮʝʜʫʨʥʘ ʛʝʥʝʨʘʮʽʷ ʨʽʚʥʽʚ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʫʥʽʢʘʣʴʥʦʛʦ ʽʛʨʦʚʦʛʦ ʜʦʩʚʽʪʫ; ʦʜʥʝ ʞʠʪʪʷ, ʘʥʘʣʦʛ ʚʽʜʨʘʭʫʚʘʥʥʷ ʟ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʧʽʩʣʷ 

ʷʢʦʛʦ ʧʦʪʨʽʙʥʦ ʧʦʯʠʥʘʪʠ ʚʩʝ ʩʧʦʯʘʪʢʫ; ʚʠʧʘʜʢʦʚʘ  ʛʝʥʝʨʘʮʽʷ  ʧʨʝʜʤʝʪʽʚ, ʛʨʘʚʝʮʴ ʤʘʻ 

ʰʚʠʜʢʦ ʜʫʤʘʪʠ ʽ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʴ, ʷʢ ʨʝʘʣʴʥʠʡ ʩʪʫʜʝʥʪ. 

ɻʨʘ ʤʽʩʪʠʪʴ 4 ʣʦʢʘʮʽ,ʾ ʷʢʽ  ̒ʘʥʘʣʦʛʦʤ 4 ʢʫʨʩʽʚ ʽʟ ʞʠʪʪʷ ʩʪʫʜʝʥʪʘ. ʂʫʣʴʤʽʥʘʮʽʻʶ 

ʢʦʞʥʦʾ ʟ ʥʠʭ  ̒ʩʢʣʘʜʘʥʥʷ ʽʩʧʠʪʽʚ, ʪʦʙʪʦ ʙʠʪʚʘ ʟ ʙʦʩʦʤ. ʂʦʞʥʘ ʣʦʢʘʮʽʷ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʧʦʜʽʣʝʥʘ ʥʘ ʨʽʚʥʽ. ɺʦʨʦʛʘʤʠ ʚʠʩʪʫʧʘʶʪʴ ʘʙʩʪʨʘʢʪʥʽ ʷʚʠʱʘ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʩʧʽʰʥʽʩʪʴ 



 

 

ʩʪʫʜʝʥʪʘ, ʪʘʢʽ ʷʢ: ʧʦʛʘʥʠʡ ʩʦʥ, ʪʨʠʚʦʛʘ, ʜʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ, ʪʝʩʪʠ. ɿʜʦʨʦʚô̫ ʛʨʘʚʮʷ  ̒

ʘʥʘʣʦʛʦʤ ʢʽʣʴʢʦʩʪʽ ʘʪʝʩʪʘʮʽʡ, ʚ ʩʚʦʶ ʯʝʨʛʫ ʰʢʦʜʘ ʚʽʜ ʚʦʨʦʛʽʚ ʘʥʘʣʦʛʦʤ ʥʝ ʘʪʝʩʪʘʮʽʡ.  

ʈʦʙʦʪʘ ʤʦʻʾ ʛʨʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʨʘʤʠ ʧʨʝʮʝʜʝʥʪʽʚ ʥʘ ʨʠʩ.1 

 
ʈʠʩ.1. ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ɼʣʷ ʤʦʻʾ ʛʨʠ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʧʨʦʮʝʜʫʨʥʦʾ ʛʝʥʝʨʘʮʽʾ ʨʽʚʥʽʚ [4].  

ʄʝʪʦʜ ʧʨʦʮʝʜʫʨʥʦʾ ʛʝʥʝʨʘʮʽʾ ʨʽʚʥʽʚ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʽʛʨʦʚʠʭ ʨʽʚʥʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʚʠʧʘʜʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʘʤʽʩʪʴ ʪʨʘʜʠʮʽʡʥʦʛʦ ʨʫʯʥʦʛʦ 

ʩʪʚʦʨʝʥʥʷ ʢʦʞʥʦʛʦ ʨʽʚʥʷ ʦʢʨʝʤʦ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʧʽʜʭʦʜʫ, ʢʦʞʝʥ ʨʽʚʝʥʴ ʩʪʘʻ 

ʫʥʽʢʘʣʴʥʠʤ, ʘ ʛʨʘʚʝʮʴ ʥʽʢʦʣʠ ʥʝ ʟʥʘʻ, ʱʦ ʦʯʽʢʫʚʘʪʠ ʚ ʥʘʩʪʫʧʥʽʡ ʣʦʢʘʮʽʾ. ɽʣʝʤʝʥʪʠ 

ʨʽʚʥʽʚ, ʪʘʢʽ ʷʢ ʣʘʥʜʰʘʬʪ, ʨʦʟʤʽʱʝʥʥʷ ʚʦʨʦʛʽʚ, ʧʨʝʜʤʝʪʽʚ, ʧʘʩʪʦʢ ʪʘ ʩʝʢʨʝʪʽʚ, 

ʛʝʥʝʨʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʝʥʠʭ ʧʨʘʚʠʣ ʽ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʽ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʧʨʦʮʝʜʫʨʥʦʾ ʛʝʥʝʨʘʮʽʾ ʨʽʚʥʽʚ ʤʘʻ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ. ʂʦʞʥʝ 

ʥʦʚʝ ʧʨʦʭʦʜʞʝʥʥʷ ʛʨʠ ʩʪʘʻ ʫʥʽʢʘʣʴʥʠʤ ʟʘʚʜʷʢʠ ʚʠʧʘʜʢʦʚʦ ʟʛʝʥʝʨʦʚʘʥʠʤ ʨʽʚʥʷʤ. ɻʨʘʚʮʽ 

ʥʽʢʦʣʠ ʥʝ ʟʥʘʶʪʴ, ʱʦ ʯʝʢʘʻ ʾʭ ʟʘ ʥʘʩʪʫʧʥʠʤ ʢʫʪʦʤ, ʱʦ ʩʪʠʤʫʣʶʻ ʧʦʩʪʽʡʥʠʡ ʽʥʪʝʨʝʩ. 

ɸʣʛʦʨʠʪʤʠ ʛʝʥʝʨʘʮʽʾ ʤʦʞʫʪʴ ʧʽʜʣʘʰʪʦʚʫʚʘʪʠʩʷ ʧʽʜ ʨʽʚʝʥʴ ʥʘʚʠʯʦʢ ʛʨʘʚʮʷ ʘʙʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʡʦʛʦ ʩʪʠʣʴ ʛʨʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʟʙʘʣʘʥʩʦʚʘʥʽ ʨʽʚʥʽ ʜʣʷ ʙʽʣʴʰ 

ʢʦʤʬʦʨʪʥʦʛʦ ʛʝʡʤʧʣʝʶ. ɿʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʚʠʪʨʘʯʘʪʠ ʯʘʩ ʥʘ ʨʫʯʥʝ ʩʪʚʦʨʝʥʥʷ ʢʦʞʥʦʛʦ 

ʨʽʚʥʷ, ʨʦʟʨʦʙʥʠʢʠ ʤʦʞʫʪʴ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʥʘ ʧʦʢʨʘʱʝʥʥʽ ʛʝʡʤʧʣʝʶ, ʙʘʣʘʥʩʽ ʽ 

ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʬʫʥʢʮʽʡ. 

ɾʘʥʨ roguelike ʻ ʟʘʭʦʧʣʶʶʯʠʤ ʽ ʜʠʥʘʤʽʯʥʠʤ ʥʘʧʨʷʤʢʦʤ ʚ ʩʚʽʪʽ ʚʽʜʝʦʽʛʦʨ, ʷʢʠʡ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʚʦʶ ʥʝʧʝʨʝʚʝʨʰʝʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ 

ʜʝʩʷʪʠʣʽʪʴ. ɿ ʧʦʷʚʦʶ ʽʛʦʨ, ʪʘʢʠʭ ʷʢ Rogue ʪʘ Moria, ʮʝʡ ʞʘʥʨ ʟʘʟʥʘʚ ʙʝʟʣʽʯʽ 

ʝʚʦʣʶʮʽʡʥʠʭ ʟʤʽʥ ʪʘ ʽʥʥʦʚʘʮʽʡ, ʱʦ ʜʦʟʚʦʣʠʣʠ ʡʦʤʫ ʟʘʣʠʰʘʪʠʩʷ ʘʢʪʫʘʣʴʥʠʤ ʽ 

ʟʘʭʦʧʣʶʶʯʠʤ ʜʣʷ ʛʨʘʚʮʽʚ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ʋ ʢʦʥʪʝʢʩʪʽ ʨʦʟʨʦʙʢʠ ʛʨʠ ʫ ʞʘʥʨʽ roguelike ʚ 

ʩʝʪʠʥʛʫ "ʉʪʫʜʝʥʪʩʴʢʝ ʞʠʪʪʷ", ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʟʘʭʦʧʣʶʶʯʦʛʦ ʧʦʻʜʥʘʥʥʷ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʦʩʪʽ ʨʽʚʥʽʚ ʪʘ ʽʛʨʦʚʠʭ ʩʠʪʫʘʮʽʡ ʽʟ ʘʪʤʦʩʬʝʨʦʶ ʪʘ ʝʣʝʤʝʥʪʘʤʠ, ʱʦ 

ʚʽʜʪʚʦʨʶʶʪʴ ʘʪʤʦʩʬʝʨʫ ʞʠʪʪʷ ʩʪʫʜʝʥʪʘ, ʽ ʩʪʚʦʨʶʶʪʴ ʫʥʽʢʘʣʴʥʠʡ ʽ ʟʘʭʦʧʣʶʶʯʠʡ 

ʽʛʨʦʚʠʡ ʜʦʩʚʽʜ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʛʨʘʚʮʽʚ. 
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ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʚʽʜʝʦʢʦʥʪʝʥʪ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ, ʘʚʪʦʤʘʪʠʯʥʠʡ 

ʧʝʨʝʢʣʘʜ ʪʘ ʦʟʚʫʯʝʥʥʷ ʚʽʜʝʦ ʥʘ YouTube ʥʘʙʫʚʘʶʪʴ ʟʥʘʯʥʦʾ ʚʘʛʠ. ʎʷ ʬʫʥʢʮʽʷ ʨʦʙʠʪʴ 

ʢʦʥʪʝʥʪ ʥʘ ʧʣʘʪʬʦʨʤʽ ʜʦʩʪʫʧʥʽʰʠʤ ʜʣʷ ʰʠʨʰʦʾ ʘʫʜʠʪʦʨʽʾ, ʩʪʠʨʘʶʯʠ ʤʦʚʥʽ ʙʘʨ'ʻʨʠ ʪʘ 

ʜʦʟʚʦʣʷʶʯʠ ʣʶʜʷʤ ʟ ʫʩʴʦʛʦ ʩʚʽʪʫ ʥʘʩʦʣʦʜʞʫʚʘʪʠʩʷ ʚʽʜʝʦ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʾ ʨʽʜʥʦʾ 

ʤʦʚʠ. 

ɿʨʦʩʪʘʶʯʘ ʧʦʪʨʝʙʘ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʧʝʨʝʢʣʘʜʽ ʪʘ ʦʟʚʫʯʝʥʥʽ ʚʽʜʝʦ ʦʙʫʤʦʚʣʶʻʪʴʩʷ 

ʢʽʣʴʢʦʤʘ ʬʘʢʪʦʨʘʤʠ: 

ɻʣʦʙʘʣʽʟʘʮʽʷ: ʉʚʽʪ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʤ, ʽ ʣʶʜʠ ʟ ʨʽʟʥʠʭ ʢʨʘʾʥ ʯʘʩʪʽʰʝ 

ʩʪʠʢʘʶʪʴʩʷ ʟ ʚʽʜʝʦ, ʱʦ ʥʝ ʻ ʾʭʥʴʦʶ ʨʽʜʥʦʶ ʤʦʚʦʶ. 

ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ YouTube: ʇʣʘʪʬʦʨʤʘ YouTube ʤʘʻ ʤʽʣʴʷʨʜʠ 

ʘʢʪʠʚʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʽʜʝʘʣʴʥʦʶ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ 

ʧʦʰʠʨʝʥʥʷ ʢʦʥʪʝʥʪʫ ʨʽʟʥʠʤʠ ʤʦʚʘʤʠ. 

ʇʽʜʚʠʱʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʡ: ʊʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʢʣʘʜʫ ʪʘ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʟʥʘʯʥʦ ʚʜʦʩʢʦʥʘʣʠʣʠʩʷ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʱʦ ʨʦʙʠʪʴ ʘʚʪʦʤʘʪʠʯʥʠʡ 

ʧʝʨʝʢʣʘʜ ʪʘ ʦʟʚʫʯʝʥʥʷ ʙʽʣʴʰ ʪʦʯʥʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ. 

ɹʫʣʦ ʩʪʚʦʨʝʥʦ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ʨʠʩ. 1). 

 
ʈʠʩ.1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʝʨʝʢʣʘʜʫ ʪʘ ʦʟʚʫʯʝʥʥʷ ʚʽʜʝʦ ʥʘ 

YouTube ʥʝʦʙʭʽʜʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʘ ʙʫʜʝ ʟʙʠʨʘʪʠ ʜʘʥʽ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʾʭʥʽ 



 

 

ʚʧʦʜʦʙʘʥʥʷ ʪʘ ʧʦʪʨʝʙʠ. ʎʷ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʙʘʟʽ ʪʘʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ: 

ɹʘʟʘ ʜʘʥʠʭ: ɹʘʟʘ ʜʘʥʠʭ ʙʫʜʝ ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʾʭʥʽ 

ʧʝʨʝʛʣʷʥʫʪʽ ʚʽʜʝʦ, ʤʦʚʥʽ ʚʧʦʜʦʙʘʥʥʷ ʪʘ ʽʥʰʽ ʨʝʣʝʚʘʥʪʥʽ ʜʘʥʽ. 

ʄʦʜʫʣʴ ʟʙʦʨʫ ʜʘʥʠʭ: ʎʝʡ ʤʦʜʫʣʴ ʙʫʜʝ ʟʙʠʨʘʪʠ ʜʘʥʽ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʨʽʟʥʠʭ 

ʜʞʝʨʝʣ, ʪʘʢʠʭ ʷʢ ʚʝʙ-ʩʘʡʪʠ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘ ʩʘʤʘ ʧʣʘʪʬʦʨʤʘ YouTube. 

ʄʦʜʫʣʴ ʘʥʘʣʽʟʫ ʜʘʥʠʭ: ʎʝʡ ʤʦʜʫʣʴ ʙʫʜʝ ʘʥʘʣʽʟʫʚʘʪʠ ʟʽʙʨʘʥʽ ʜʘʥʽ, ʱʦʙ ʚʠʷʚʠʪʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʪʝʥʜʝʥʮʽʾ ʚ ʧʦʚʝʜʽʥʮʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʄʦʜʫʣʴ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ: ʎʝʡ ʤʦʜʫʣʴ ʙʫʜʝ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʜʘʥʽ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ 

ʨʦʟʨʦʙʥʠʢʘʤ ʟʨʦʟʫʤʽʪʠ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʪʘ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ. 

ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʠ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#. 

ʉʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʝʨʝʢʣʘʜʫ ʪʘ ʦʟʚʫʯʝʥʥʷ ʚʽʜʝʦ ʥʘ 

YouTube ʤʘʻ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ: 

ʇʽʜʚʠʱʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ: ʎʷ ʩʠʩʪʝʤʘ ʤʦʞʝ ʟʨʦʙʠʪʠ ʢʦʥʪʝʥʪ ʥʘ YouTube 

ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʰʠʨʰʦʾ ʘʫʜʠʪʦʨʽʾ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʝʨʝʛʣʷʜʽʚ, ʣʘʡʢʽʚ ʪʘ ʢʦʤʝʥʪʘʨʽʚ. 

ɿʘʣʫʯʝʥʥʷ: ʇʝʨʝʢʣʘʜ ʚʽʜʝʦ ʥʘ ʽʥʰʽ ʤʦʚʠ ʤʦʞʝ ʟʘʣʫʯʠʪʠ ʥʦʚʫ ʘʫʜʠʪʦʨʽʶ ʪʘ 

ʨʦʟʰʠʨʠʪʠ ʩʬʝʨʫ ʚʧʣʠʚʫ ʘʚʪʦʨʘ. 

ʇʝʨʩʦʥʘʣʽʟʘʮʽʷ: ʉʠʩʪʝʤʘ ʤʦʞʝ ʧʝʨʩʦʥʘʣʽʟʫʚʘʪʠ ʧʝʨʝʢʣʘʜ ʪʘ ʦʟʚʫʯʝʥʥʷ ʚʽʜʝʦ ʥʘ 

ʦʩʥʦʚʽ ʚʧʦʜʦʙʘʥʴ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʾʭʥʽʡ ʜʦʩʚʽʜ ʧʝʨʝʛʣʷʜʫ. 

ɿʙʽʨ ʜʘʥʠʭ: ʉʠʩʪʝʤʘ ʤʦʞʝ ʟʙʠʨʘʪʠ ʜʘʥʽ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʾʭʥʽ ʚʧʦʜʦʙʘʥʥʷ, ʷʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʪʘ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʬʫʥʢʮʽʡ. 

ʆʪʞʝ ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʝʨʝʢʣʘʜ ʪʘ ʦʟʚʫʯʝʥʥʷ ʚʽʜʝʦ ʥʘ YouTube ʻ ʮʽʥʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʘʚʪʦʨʘʤ ʢʦʥʪʝʥʪʫ ʦʭʦʧʠʪʠ ʰʠʨʰʫ ʘʫʜʠʪʦʨʽʶ, 

ʟʨʦʙʠʪʠ ʩʚʽʡ ʢʦʥʪʝʥʪ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ ʪʘ ʟʘʣʫʯʠʪʠ ʥʦʚʠʭ ʛʣʷʜʘʯʽʚ. ʈʦʟʨʦʙʢʘ 

ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʫʩʧʽʭʫ ʮʽʻʾ ʬʫʥʢʮʽʾ. 

ɺʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ: ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʙʫʜʝ ʚʠʟʥʘʯʝʥʦ ʬʫʥʢʮʽʾ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʾʾ ʮʽʣʴʦʚʫ ʘʫʜʠʪʦʨʽʶ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ: ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʪʘ ʾʾ 

ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ. 

ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ: ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʠʩʪʝʤʠ, ʚʢʣʶʯʘʶʯʠ ʤʦʜʫʣʽ ʟʙʦʨʫ ʜʘʥʠʭ, ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ. 

ʊʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ: ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʙʫʜʝ ʧʨʦʪʝʩʪʦʚʘʥʦ ʩʠʩʪʝʤʫ, ʱʦʙ 

ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʚʦʥʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʽ ʧʨʘʮʶʻ ʙʝʟ ʧʦʤʠʣʦʢ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ: ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʩʠʩʪʝʤʘ ʙʫʜʝ ʚʧʨʦʚʘʜʞʝʥʘ ʥʘ ʧʣʘʪʬʦʨʤʽ 

YouTube. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. "C# Programming Language Guide." Microsoft Docs. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://docs.microsoft.com/en-us/dotnet/csharp/. [ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 21.04.2024]. 

2. "Using Microsoft SQL Server for Database Management: Benefits and 

Considerations." Microsoft.com. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.microsoft.com/en-us/sql-server/sql-server-2019. [ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 21.04.2024]. 

  

https://docs.microsoft.com/en-us/dotnet/csharp/
https://www.microsoft.com/en-us/sql-server/sql-server-2019


 

 

ʋɼʂ 004.51 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ʇʃɸʊʌʆʈʄʀ ɿ ʇʈʆɼɸɾʋ ɸɺʊʆ 

ʄʝʣʴʥʠʢ ʗ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʥʢʨʘʪʴʻʚ ɺ. ʆ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʨʠʥʦʢ ʧʨʦʜʘʞʫ ʘʚʪʦ ʜʠʥʘʤʽʯʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʽ ʟ'ʷʚʣʷʻʪʴʩʷ ʚʩʝ 

ʙʽʣʴʰʝ ʧʣʘʪʬʦʨʤ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʜʠʣʝʨʘʤ ʪʘ ʧʨʠʚʘʪʥʠʤ ʧʨʦʜʘʚʮʷʤ ʟʥʘʭʦʜʠʪʠ 

ʢʣʽʻʥʪʽʚ, ʫʢʣʘʜʘʪʠ ʫʛʦʜʠ ʪʘ ʫʧʨʘʚʣʷʪʠ ʩʚʦʾʤ ʙʽʟʥʝʩʦʤ. ʉʴʦʛʦʜʥʽʰʥʽ ʧʦʢʫʧʮʽ ʘʚʪʦʤʦʙʽʣʽʚ 

ʙʽʣʴʰ ʽʥʬʦʨʤʦʚʘʥʽ, ʚʠʤʦʛʣʠʚʽ ʪʘ ʰʚʠʜʰʝ ʨʝʘʛʫʶʪʴ ʥʘ ʥʦʚʽ ʪʝʥʜʝʥʮʽʾ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʣʘʪʬʦʨʤʠ ʧʨʦʜʘʞʫ ʘʚʪʦʤʦʙʽʣʽʚ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ 

ʩʪʚʦʨʝʥʥʽ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʟʨʫʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʦʢʫʧʮʽʚ ʪʘ ʧʨʦʜʘʚʮʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʚ ʋʢʨʘʾʥʽ ʨʠʥʦʢ ʧʨʦʜʘʞʫ 

ʘʚʪʦʤʦʙʽʣʽʚ ʜʠʥʘʤʽʯʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʟʘʚʦʟʠʪʴʩʷ ʙʘʛʘʪʦ ʘʚʪʦʤʦʙʽʣʽʚ ʟ-ʟʘ ʢʦʨʜʦʥʫ, ʪʘʢʦʞ 

ʚʽʢ ʘʚʪʦʤʦʙʽʣʽʚ ʟʨʦʩʪʘʻ ʽ ʢʦʞʝʥ ʙʘʞʘʻ ʦʥʦʚʠʪʠ ʘʚʪʦʤʦʙʽʣʴ, ʘ ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʜʘʪʠ ʩʪʘʨʠʡ ʘʚʪʦʤʦʙʽʣʴ. 

ɻʦʣʦʚʥʘ ʽʜʝʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʣʘʪʬʦʨʤʠ ʟ ʧʨʦʜʘʞʫ 

ʘʚʪʦʤʦʙʽʣʽʚ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʟʨʫʯʥʦʛʦ, ʙʝʟʧʝʯʥʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʠʡ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʧʽʜʙʦʨʫ ʪʘ ʜʦʧʦʤʘʛʘʻ ʟ ʧʨʦʜʘʞʝʤ ʘʚʪʦʤʦʙʽʣʽʚ ʯʝʨʝʟ 

ɯʥʪʝʨʥʝʪ. ɼʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʨʦʟʛʣʷʜʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ ʜʣʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ(ʜʠʚ. ʨʠʩ. 1). 

 
ʈʠʩ. 1 ï ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʜʣʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ 

ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʪʘ ʧʨʦʛʨʘʤ ʘʥʘʣʦʛʽʚ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ 

ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ʪʘ ʧʦʙʫʜʦʚʘʥʦ ʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʙʘʟʠ ʜʘʥʠʭ(ʜʠʚ. ʨʠʩ. 2). 



 

 

 
ʈʠʩ. 2 ʃʦʛʽʯʥʘ ʤʦʜʝʣʴ ʙʘʟʠ ʜʘʥʠʭ ʧʣʘʪʬʦʨʤʠ ʟ ʧʨʦʜʘʞʫ ʘʚʪʦ 

ʈʝʘʣʽʟʘʮʽʾ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʩʪʘʣʘ ʤʦʞʣʠʚʦʶ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʥʘʩʪʫʧʥʦʛʦ 

ʩʧʠʩʢʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ: 

¶ PostgreSQL ð ʦʙ'ʻʢʪʥʦ-ʨʝʣʷʮʽʡʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ. 

¶ Express ï ʮʝ ʤʽʥʽʤʘʣʽʩʪʠʯʥʠʡ ʽ ʛʥʫʯʢʠʡ ʚʝʙ-ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʜʦʜʘʪʢʽʚ Node.js, ʱʦ 

ʥʘʜʘʻ ʚʝʣʠʢʠʡ ʥʘʙʽʨ ʬʫʥʢʮʽʡ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʽ ʚʝʙ-ʜʦʜʘʪʢʽʚ. 

¶ React.js ï ʮʝ ʚʽʜʢʨʠʪʠʡ JavaScript-ʬʨʝʡʤʚʦʨʢ, ʘ ʪʦʯʥʽʰʝ, ʙʽʙʣʽʦʪʝʢʦʶ JavaScript, 

ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʥʪʝʨʬʝʡʩʽʚ ʢʦʨʠʩʪʫʚʘʯʘ. 

¶ Node.js - ʮʝ ʚʽʣʴʥʦ ʨʦʟʧʦʚʩʶʜʞʫʚʘʥʘ ʧʣʘʪʬʦʨʤʘ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ 

ʰʚʠʜʢʽ ʪʘ ʝʬʝʢʪʠʚʥʽ ʤʝʨʝʞʝʚʽ ʧʨʦʛʨʘʤʠ, ʥʘʧʠʩʘʥʽ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

JavaScript. 

¶ ʊʘʢʦʞ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ: Sequelize, Axios, react-router-

dom ʪʘ MobX. 

¶ Sequelize ï ʮʝ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʣʘʪʬʦʨʤʦʶ Node.js ʽ 

ʨʝʣʷʮʽʡʥʠʤʠ ʙʘʟʘʤʠ ʜʘʥʠʤʠ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʤʦʚʠ ʟʘʧʠʪʽʚ SQL. 

¶ Axios ï ʮʝ ʧʨʦʩʪʠʡ HTTP-ʢʣʽʻʥʪ ʜʣʷ ʙʨʘʫʟʝʨʘ ʪʘ node.js ʥʘ ʦʩʥʦʚʽ Promise. 

¶ React-router-dom ï ʮʝ  ʙʽʙʣʽʦʪʝʢʘ ʜʣʷ ʥʘʚʽʛʘʮʽʾ ʤʽʞ ʨʽʟʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʚʝʙ-

ʜʦʜʘʪʢʘ, ʩʪʚʦʨʝʥʠʤʠ ʥʘ React. 

¶ MobX ï ʮʝ ʙʽʙʣʽʦʪʝʢʘ, ʱʦ ʜʘʻ ʨʦʟʨʦʙʥʠʢʘʤ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʛʣʦʙʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʤʽʥʥʠʭ ʽ ʤʝʪʦʜʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʧʣʘʪʬʦʨʤʠ ʟ ʧʨʦʜʘʞʫ ʘʚʪʦʤʦʙʽʣʽʚ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʟʘʜʘʯʝʶ, ʷʢʫ ʙʫʣʦ 

ʨʝʘʣʽʟʦʚʘʥʦ. ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ, ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ 

ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʢʦʤʧʦʥʝʥʪʠ, ʥʘʙʽʨ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʾʾ ʨʝʘʣʽʟʘʮʽʾ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ React: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://react.dev/learn  

2. Node.js Foundation. Node.js ʜʦʢʫʤʝʥʪʘʮʽʷ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://nodejs.org/en/docs/. ï 2024 

3. Accomazzo, A., Murray, N., & Lerner, A. (2017). Fullstack React: The Complete 

Guide to ReactJS and Friends. New York, NY: Fullstack.io. 

  

https://react.dev/learn
https://nodejs.org/en/docs/
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ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʉʀʉʊɽʄɸ ʈʆɿʇɯɿʅɸɺɸʅʅʗ ʅʆʄɽʈɯɺ ɸɺʊʆʄʆɹɯʃɯɺ 

ʊʨʝʪʷʢ ɸ.ʈ., ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ - ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʂʠʨʠʯʝʥʢʦ ɺ.ɺ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʽʚ 

ʘʚʪʦʤʦʙʽʣʽʚ: ʻ ʧʦʢʨʘʱʝʥʥʷ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʥʘʧʨʠʢʣʘʜ ʘʚʪʦʤʘʪʠʯʥʦ 

ʬʽʢʩʫʚʘʪʠ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʪʘʢʽ ʷʢ ʧʝʨʝʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʧʨʦʾʟʜ 

ʥʘ ʯʝʨʚʦʥʝ ʩʚʽʪʣʦ ʘʙʦ ʨʫʭ ʧʦ ʩʤʫʟʽ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ:  ̒ ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʪʦʯʥʦ ʨʦʟʧʽʟʥʘʚʘʪʠ 

ʥʦʤʝʨʥʽ ʟʥʘʢʠ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʧʽʜ ʨʽʟʥʠʤʠ ʢʫʪʘʤʠ, ʘ ʪʘʢʦʞ ʚ ʫʤʦʚʘʭ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʘʚʪʦʤʘʪʠʯʥʦ ʬʽʢʩʫʚʘʪʠ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʜʦʨʦʞʥʴʦʛʦ 

ʨʫʭʫ, ʪʘ ʚʠʚʯʘʪʠ ʧʦʚʝʜʽʥʢʫ ʚʦʜʽʾʚ. 

ʆʧʠʩ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ʂʘʤʝʨʠ ʟ ʪʝʭʥʦʣʦʛʽʻʶ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ 

2. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ 

3. ʉʠʩʪʝʤʘ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

4. ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ 

5. ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ - ʩʠʩʪʝʤʘ ʧʦʚʽʜʦʤʣʝʥʴ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʈʝʟʫʣʴʪʘʪ ʜʦʩʣʽʜʞʝʥʥʷ: ɼʦʩʣʽʜʞʝʥʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʧʽʜ ʯʘʩ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʘ ʘʚʪʦ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. 

ɸʣʛʦʨʠʪʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʚʪʦ ʥʦʤʝʨʽʚ: 

ʇʨʦʛʨʘʤʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʽʚ ʤʘʰʠʥ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ 

ʚʠʟʥʘʯʝʥʥʷ ʥʦʤʝʨʥʦʛʦ ʟʥʘʢʫ: 

ʇʝʨʰʠʡ ʝʪʘʧ - ʧʦʰʫʢ ʪʘ ʚʠʜʽʣʝʥʥʷ ʥʦʤʝʨʫ ʥʘ ʟʦʙʨʘʞʝʥʥʽ; 

ʆʨʽʻʥʪʘʮʽʷ ʪʘ ʨʦʟʤʽʨ ʥʦʤʝʨʽʚ ï ʢʦʤʧʝʥʩʫʻ ʧʝʨʝʢʽʩ ʧʣʘʩʪʠʥʠ ʪʘ ʢʦʨʠʛʫʻ ʨʦʟʤʽʨʠ ʜʦ 

ʥʝʦʙʭʽʜʥʦʛʦ; 

ʅʦʨʤʘʣʽʟʘʮʽʷ - ʨʝʛʫʣʶʻ ʷʩʢʨʘʚʽʩʪʴ ʪʘ ʢʦʥʪʨʘʩʪʥʽʩʪʴ ʢʘʨʪʠʥʢʠ; 

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ï ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʦʢʨʝʤʠʭ ʩʠʤʚʦʣʽʚ; 

ɺʽʟʫʘʣʴʥʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʠʤʚʦʣʽʚ; 

ʉʠʥʪʘʢʩʠʯʥʠʡ/ʛʝʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ï ʧʝʨʝʚʽʨʢʘ ʩʠʤʚʦʣʽʚ ʪʘ ʧʦʣʦʞʝʥʥʷ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʘʚʠʣʘʤ ʢʦʥʢʨʝʪʥʦʾ ʢʨʘʾʥʠ. ʋʩʝʨʝʜʥʝʥʥʷ ʨʦʟʧʽʟʥʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʟʘ 

ʢʽʣʴʢʦʤʘ ʧʦʣʷʤʠ/ʟʦʙʨʘʞʝʥʥʷʤʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʥʘʜʽʡʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʦʩʦʙʣʠʚʦ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʙʫʜʴ-ʷʢʝ ʦʢʨʝʤʝ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʝ ʤʽʩʪʠʪʠ ʚʽʜʙʣʠʩʢʠ ʚʽʜʙʠʪʦʛʦ 

ʩʚʽʪʣʘ, ʙʫʪʠ ʯʘʩʪʢʦʚʦ ʟʘʪʝʤʥʝʥʠʤʠ ʘʙʦ ʤʘʪʠ ʽʥʰʽ ʘʨʪʝʬʘʢʪʠ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʝʨʫʭʦʤʽ ʟʦʙʨʘʞʝʥʥʷ ʘʙʦ ʚʽʜʝʦ, ʘʥʘʣʽʪʠʯʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʪʘ ʬʽʢʩʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʦʤʝʨʥʽ ʟʥʘʢʠ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʘʚʪʦʤʘʪʠʯʥʦ 

ʟʙʝʨʽʛʘʪʠ ʮʶ ʽʥʬʦʨʤʘʮʽʶ. ʇʦʰʫʢ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘʢʦʞ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟʘ 

ʢʦʞʥʠʤ ʚʠʷʚʣʝʥʠʤ ʥʦʤʝʨʥʠʤ ʟʥʘʢʦʤ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʟʽʙʨʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʽ 

ʟʙʝʨʝʞʝʥʦʶ ʙʘʟʦʶ ʜʘʥʠʭ ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ. 

ʗʢʠʤ ʻ ʤʘʡʙʫʪʥʻ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʥʦʤʝʨʽʚ: 

ʅʝʤʘʻ ʩʫʤʥʽʚʽʚ ʫ ʪʦʤʫ, ʱʦ ʪʝʭʥʦʣʦʛʽʾ ʡ ʥʘʜʘʣʽ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʪʠʤʫʪʴʩʷ. ʉʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʙʫʜʫʪʴ ʚʩʝ ʙʽʣʴʰ ʤʦʙʽʣʴʥʠʤʠ, ʚʢʣʶʯʘʶʯʠ ʩʠʩʪʝʤʠ ʢʘʤʝʨ 

ʟʯʠʪʫʚʘʥʥʷ ʥʦʤʝʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʨʦʟʧʽʟʥʘʚʘʪʠ ʥʦʤʝʨʥʽ ʟʥʘʢʠ ʪʘ ʽʥʰʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ʋ ʤʽʨʫ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʧʘʨʘʪʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʪʦʯʥʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʙʫʜʝ ʧʨʦʜʦʚʞʫʚʘʪʠ ʧʦʢʨʘʱʫʚʘʪʠʩʴ. 

ʆʜʥʘʢ ʯʘʩ ʩʪʘʚʠʪʴ ʥʦʚʽ ʚʠʢʣʠʢʠ, ʮʝ ʩʢʫʪʝʨʠ, ʪʘ ʩʘʤʦʢʘʪʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʥʦʤʝʨʽʚ, 

ʘʙʦ  ʚʽʡʩʴʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ, ʷʢʽ ʫ ʚʽʡʩʴʢʦʚʠʡ ʯʘʩ ʟʘʙʦʨʦʥʝʥʦ ʬʽʢʩʫʚʘʪʠ ʚ ʽʥʪʝʨʥʝʪ ʩʠʩʪʝʤʽ. 



 

 

 
ʈʠʩ.1 ɼʽʘʛʨʘʤʘ ʨʦʟʛʦʨʪʘʥʥʷ 

ɺʠʩʥʦʚʦʢ: 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʣʽʟʘʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʬʫʥʢʮʽʦʥʫʻ ʽʟ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʨʦʟʧʽʟʥʘʶʪʴʩʷ ʩʠʤʚʦʣʠ, ʮʠʬʨʠ ʡ ʟʥʘʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʦʙôʻʤʽʚ ʧʘʤôʷʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ʈʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʩʠʩʪʝʤʽ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ ʑʦ ʪʘʢʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://ula.lantec.ua/statti/shcho-take-rozpiznavannya-nomeriv 

2. ɼʦʢʫʤʝʥʪʘʮʽʷ ɸʚʪʦʤʘʪʠʯʥʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʥʘʣʽʪʠʢʠ  

ʥʦʤʝʨʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.verna.ua/videoanalytics/license-plate-recognition 

  

https://ula.lantec.ua/statti/shcho-take-rozpiznavannya-nomeriv
https://www.verna.ua/videoanalytics/license-plate-recognition
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ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ʈʆɹʆʊʆʄ ɼʃʗ 

ɺʀʂʆʅɸʅʅʗ ʇʆʉʊɸɺʃɽʅʀʍ ɿɸɺɼɸʅʔ 

ɼʝʥʠʩʝʥʢʦ ʉ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʋ ʥʘʰ ʯʘʩ ʨʦʙʦʪʠʟʘʮʽʷ ʧʨʦʥʠʢʘʻ ʚ ʫʩʽ ʩʬʝʨʠ ʞʠʪʪʷ, 

ʪʨʘʥʩʬʦʨʤʫʶʯʠ ʾʭ ʽ ʨʦʟʰʠʨʶʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʣʶʜʩʪʚʘ. ɺʠʨʦʙʥʠʮʪʚʦ, ʤʝʜʠʮʠʥʘ, 

ʪʨʘʥʩʧʦʨʪ, ʧʦʙʫʪʦʚʽ ʧʦʩʣʫʛʠ - ʫ ʚʩʽʭ ʮʠʭ ʛʘʣʫʟʷʭ ʨʦʙʦʪʦʪʝʭʥʽʢʘ ʘʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʇʨʦʪʝ, 

ʨʘʟʦʤ ʟ ʧʝʨʝʚʘʛʘʤʠ ʧʨʠʭʦʜʷʪʴ ʽ ʚʠʢʣʠʢʠ. ʆʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ - ʮʝ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʨʽʟʥʠʤʠ 

ʪʠʧʘʤʠ ʨʦʙʦʪʽʚ. ʎʷ ʧʨʦʙʣʝʤʘ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʶʯʦʾ 

ʩʢʣʘʜʥʦʩʪʽ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʪʘ ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʦʪʦʯʝʥʥʷʤ.  

ʈʦʟʨʦʙʢʘ ʜʘʥʦʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʩʪʘʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʛʘʣʫʟʷʭ, ʚʢʣʶʯʘʶʯʠ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʩʬʝʨʫ ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ ʪʘ ʚʽʡʩʴʢʦʚʠʡ 

ʩʝʢʪʦʨ. ʋ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʜʝ ʧʦʪʨʽʙʥʦ ʚʠʨʦʱʫʚʘʪʠ, ʟʙʠʨʘʪʠ ʪʘ ʜʦʛʣʷʜʘʪʠ ʟʘ 

ʨʦʩʣʠʥʘʤʠ ʥʘ ʚʝʣʠʢʠʭ ʧʣʦʱʘʭ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʤʦʞʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʨʦʙʦʯʫ ʩʠʣʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʘʚʪʦʥʦʤʥʠʭ ʨʦʙʦʪʽʚ ʫ ʛʘʣʫʟʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʦʟʚʦʣʠʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʟʘʙʝʟʧʝʯʠʪʠ ʪʦʯʥʝ ʪʘ ʰʚʠʜʢʝ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʘ ʪʘʢʦʞ 

ʟʥʠʟʠʪʠ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʧʦʤʠʣʦʢ ʪʘ ʧʦʰʢʦʜʞʝʥʴ ʫʨʦʞʘʶ. 

ʋ ʩʬʝʨʽ ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ, ʟʦʢʨʝʤʘ ʧʨʠ ʦʯʠʱʝʥʥʽ ʜʦʨʽʛ ʚʽʜ ʩʥʽʛʫ, 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʪʘʤʠ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʝ ʪʘ 

ʝʬʝʢʪʠʚʥʝ ʚʠʜʘʣʝʥʥʷ ʩʥʽʛʫ ʟ ʜʦʨʽʛ ʪʘ ʪʨʦʪʫʘʨʽʚ. ʈʦʙʦʪʠ, ʦʩʥʘʱʝʥʽ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʨʦʟʯʠʱʝʥʥʷ, ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʫ ʥʘʚʘʥʪʘʞʝʥʦʤʫ ʛʨʘʬʽʢʫ ʪʘ ʚ ʨʽʟʥʠʭ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚʘʭ, ʟʤʝʥʰʫʶʯʠ ʪʠʤ ʩʘʤʠʤ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʠʙʠʨʘʥʥʷ ʩʥʽʛʫ ʪʘ 

ʧʦʢʨʘʱʫʶʯʠ ʧʨʦʭʽʜʥʽʩʪʴ ʜʦʨʽʛ. 

ʋ ʚʽʡʩʴʢʦʚʦʤʫ ʩʝʢʪʦʨʽ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʘʤʠ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʨʦʟʤʽʥʫʚʘʥʥʷ ʪʘ ʨʷʪʫʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʫ ʥʝʙʝʟʧʝʯʥʠʭ ʟʦʥʘʭ. 

ɸʚʪʦʥʦʤʥʽ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʟ ʨʦʟʤʽʥʫʚʘʥʥʷ ʪʘ ʦʙʩʪʝʞʝʥʥʷ 

ʪʝʨʠʪʦʨʽʡ ʙʝʟ ʨʠʟʠʢʫ ʜʣʷ ʞʠʪʪʷ ʣʶʜʝʡ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʪʴ ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ 

ʚʽʡʩʴʢʦʚʠʭ ʦʧʝʨʘʮʽʡ ʪʘ ʟʤʝʥʰʠʪʠ ʟʘʛʨʦʟʫ ʜʣʷ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚ'ʷ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ. 

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʨʦʙʦʪʠ. ʄʝʪʘ ʜʘʥʦʾ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʘʤʠ ʙʫʜʴ-

ʷʢʠʭ ʪʠʧʽʚ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʽʰʝʥʥʷ, ʱʦ ʚʨʘʭʦʚʫʻ 

ʩʧʝʮʠʬʽʢʫ ʨʽʟʥʠʭ ʨʦʙʦʪʽʚ ʪʘ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʤʘʻ ʙʫʪʠ 

ʛʥʫʯʢʦʶ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʦʶ, ʱʦʙ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʘʤʠ ʚ 

ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʪʘ ʟʘʚʜʷʢʠ ʨʽʟʥʠʤ ʤʝʪʦʜʘʤ ʚʟʘʻʤʦʜʽʾ ʟ ʦʪʦʯʫʶʯʠʤʠ. ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʠʤ 

ʘʩʧʝʢʪʦʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʦʧʝʨʘʮʽʡ ʪʘ ʫʥʠʢʥʫʪʠ ʢʦʥʬʣʽʢʪʽʚ ʟ ʣʶʜʴʤʠ ʪʘ ʽʥʰʠʤʠ 

ʦʙ'ʻʢʪʘʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʘ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʝʨʝʜ ʥʠʭ - ʘʥʘʣʽʟ ʪʘ ʧʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ 

ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʘʤʠ, ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫ 

ʩʝʨʝʜʦʚʠʱʘʭ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʝʢʩʧʝʨʠʤʝʥʪʠ ʥʘ ʨʝʘʣʴʥʠʭ ʤʦʜʝʣʷʭ ʨʦʙʦʪʽʚ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ. ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝ ʨʦʟʨʦʙʢʘ ʪʘ ʨʝʘʣʽʟʘʮʽʷ 

ʧʨʘʢʪʠʯʥʠʭ ʪʝʩʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʪʴ ʦʮʽʥʠʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʷʢ ʜʽʾ ʦʧʝʨʘʪʦʨʘ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʽʾ ʨʦʙʦʪʘ, ʽ ʷʢ ʮʝ ʨʝʘʣʽʟʦʚʘʥʦ ʯʝʨʝʟ 

ʢʦʥʪʝʡʥʝʨʠ, ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʜʽʘʛʨʘʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʢʘʟʘʥʫ ʥʘ ʨʠʩ. 1.  



 

 

 
ʅʘ ʨʠʩ. 2 ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʟ ʥʘʥʝʩʝʥʥʷʤ ʜʣʷ ʢʦʞʥʦʛʦ ʟ 

ʥʠʭ ʧʨʦʡʜʝʥʦʛʦ ʰʣʷʭʫ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 3 ʩʝʢʫʥʜ. 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1.ʂʣʽʻʥʪ-ʩʝʨʚʝʨ ʘʨʭʽʪʝʢʪʫʨʘ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  

https://buklib.net/books/23148/ 

2.Intel RealSense Documentation [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  

https://dev.intelrealsense.com/docs/docs-get-started 

3.Poetry - Introduction [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  

https://python-poetry.org/docs/ 

  

ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʘʢʪʠʚʥʦʩʪʽ.  

ʈʠʩ. 2 ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʪʨʝʢʽʥʛ ʦʙ'ʻʢʪʽʚ.  

https://buklib.net/books/23148/
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https://python-poetry.org/docs/


 

 

ʋɼʂ. 004.78 

ʈʆɿʈʆɹʃɽʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ ñʄɽɼʀʏʅɸ ʂɸʈʊʂɸ ʋ 

ʉʄɸʈʊʌʆʅɯò 

ɼʫʙʨʽʚʥʠʡ ɸ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʨʦʣʴʯʫʢ ɺ.ɯ., ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, ʜʦʮʝʥʪ 

ʉʫʯʘʩʥʦʤʫ ʧʘʮʽʻʥʪʫ ʥʝʦʙʭʽʜʥʝ ʮʠʬʨʦʚʝ ʟʙʝʨʽʛʘʥʥʷ ʡʦʛʦ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʜʣʷ 

ʟʨʫʯʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʚʣʘʩʥʦʛʦ ʟʜʦʨʦʚôʷ. ɼʣʷ ʣʽʢʘʨʷ 

ʮʠʬʨʦʚʽʟʘʮʽʷ ʤʝʜʠʯʥʦʾ ʢʘʨʪʠ ʧʦʣʝʛʰʠʪʴ ʜʦʩʪʫʧ ʜʦ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʘʮʽʻʥʪʘ ʜʣʷ 

ʰʚʠʜʢʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʡʦʛʦ ʟʜʦʨʦʚôʷ ʪʘ ʧʦʚʥʦʮʽʥʥʦʛʦ ʟʙʦʨʫ ʘʥʘʤʥʝʟʫ ʧʽʜ ʯʘʩ ʦʛʣʷʜʫ. 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʫʞʝ ʨʦʟʨʦʙʣʝʥʦ ʜʝʢʽʣʴʢʘ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʦʛʣʷʜ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ [1]. ʗʨʝʤʢʦʤ ʉ.ɸ. ʫ ʩʚʦʻʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʝʜʩʪʘʚʣʷʻ ʤʦʞʣʠʚʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʫʧʨʘʚʣʽʥʩʴʢʽ ʩʪʨʫʢʪʫʨʠ ʤʝʜʠʯʥʠʭ 

ʟʘʢʣʘʜʽʚ [2]. ʍʚʠʱʫʥ ɸ.ɯ. ʪʘ ʂʦʤʘʨ ɺ.ʆ. ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʻʜʠʥʦʾ 

ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʤʽʩʪʘ [3]. 

ɺʢʘʟʘʥʽ ʩʠʩʪʝʤʠ ʭʦʯʘ ʽ ʰʠʨʦʢʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʫ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ, ʪʘ ʚʩʝ ʞ 

ʤʘʶʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʦʧʠʪʫʚʘʥʥʷ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ, ʘ ʪʘʢʦʞ ʧʨʘʮʽʚʥʠʢʽʚ ʤʝʜʠʯʥʦʾ ʩʬʝʨʠ. ʇʨʦʚʝʜʝʥʝ 

ʦʧʠʪʫʚʘʥʥʷ ʜʘʣʘ ʟʤʦʛʫ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʥʝʜʦʣʽʢʠ ʚʘʞʣʠʚʽ ʜʣʷ ʧʘʮʽʻʥʪʘ: 

1. ʧʨʠ ʟʤʽʥʽ ʥʦʤʝʨʫ ʪʝʣʝʬʦʥʫ ʚʪʨʘʯʘʻʪʴʩʷ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ 

2. ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʘʮʽʻʥʪʽʚ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ. 

3. ʥʝ ʟʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʧʝʨʝʧʦʚʥʝʥʠʡ ʪʘ ʥʝʜʽʡʩʥʠʡ ʬʫʥʢʮʽʦʥʘʣʦʤ 

4. ʷʢʱʦ ʚʽʟʠʪ ʜʦ ʣʽʢʘʨʷ ʟʘʬʽʢʩʦʚʘʥʠʡ, ʤʦʞʝ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʷ ʽʥʬʦʨʤʘʮʽʷ 

ʱʦʜʦ ʤʝʪʠ ʮʴʦʛʦ ʚʽʟʠʪʫ, ʷʢʽ ʤʘʥʽʧʫʣʷʮʽʾ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ, ʥʝʤʘʻ 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʛʦ ʚʠʩʥʦʚʢʫ ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʣʽʢʘʨʷ.  

5. ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ  ʥʝʤʘʻ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʤʽʞ ʧʨʠʚʘʪʥʠʤʠ ʪʘ ʜʝʨʞʘʚʥʠʤʠ ʣʽʢʘʨʥʷʤʠ.  

6. ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʣʘʩʥʦʨʫʯ ʚʥʦʩʠʪʠ ʜʘʥʽ 

ɺ ʩʚʦʶ ʯʝʨʛʫ ʧʨʘʮʽʚʥʠʢʠ ʤʝʜʠʯʥʦʾ ʩʬʝʨʠ ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʥʝʜʦʣʽʢʠ ʽʩʥʫʶʯʠʭ 

ʩʠʩʪʝʤ: 

1. ʚʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʦʾ ʤʝʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʧʝʨʚʠʥʥʦʾ, ʚʪʦʨʠʥʥʦʾ, ʪʨʝʪʠʥʥʦʾ 

ʣʘʥʢʠ  ʪʘ ʧʘʮʽʻʥʪʘ.  

2. ʚʽʜʩʫʪʥʽʩʪʴ ʦʙʤʽʥʫ ʤʝʜʠʯʥʠʤʠ ʜʘʥʠʤʠ ʩʝʨʝʜ ʣʽʢʘʨʝʥʴ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʫ ʤʝʞʘʭ 

ʤʽʩʪʘ, ʥʝ ʢʘʞʫʯʠ ʚʞʝ ʧʨʦ ʚʩʶ ʋʢʨʘʾʥʫ. ɺ ʢʦʞʥʦʤʫ ʤʽʩʪʽ ʋʢʨʘʾʥʠ ʧʨʝʚʘʣʶʻ 

ʩʚʦʷ ʤʝʜʠʯʥʘ ʝʣʝʢʪʨʦʥʥʘ ʩʠʩʪʝʤʘ. 

3. ʧʨʦʙʣʝʤʘ ʟʙʦʨʫ  ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʽ ʘʥʘʤʥʝʟʫ ʧʘʮʽʻʥʪʘ, ʯʘʩʪʦ ʧʽʜ ʯʘʩ 

ʢʦʥʩʫʣʴʪʘʮʽʾ ʘʙʦ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʣʽʢʘʨ ʩʪʠʢʘʻʪʴʩʷ ʟ ʪʠʤ, ʱʦ ʤʝʜʠʯʥʘ 

ʜʦʢʫʤʝʥʪʘʮʽʷ ʚʽʜʩʫʪʥʷ. 

ɺʢʘʟʘʥʽ ʥʝʜʦʣʽʢʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʨʛʘʥʘʡʟʝʨʘ 

ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ, ʷʢʠʡ ʢʦʨʠʩʪʫʚʘʯ ʚʝʜʝ ʚʣʘʩʥʦʨʫʯ ʪʘ ʤʘʪʠʤʝ 

ʟʤʦʛʫ ʧʦʢʘʟʘʪʠ ʣʽʢʘʨʶ ʧʽʜ ʯʘʩ ʧʨʠʡʦʤʫ. ʊʘʢʠʡ ʬʫʥʢʮʽʦʥʘʣ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ñʄʝʜʠʯʥʘ ʢʘʨʪʢʘ ʫ ʩʤʘʨʪʬʦʥʽò. 

ʄʝʪʦʶ ʨʦʟʨʦʙʢʠ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʚʠʩʪʫʧʘʻ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʾ ʧʣʘʪʬʦʨʤʠ, ʷʢʘ 

ʥʘʜʘʻ ʰʚʠʜʢʠʡ, ʙʝʟʧʝʯʥʠʡ ʪʘ ʝʬʝʢʪʠʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʘʮʽʻʥʪʘʤ ʪʘ ʤʝʜʠʯʥʠʤ ʧʨʘʮʽʚʥʠʢʘʤ ʧʦʩʪʽʡʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʤʝʜʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ  

ʯʝʨʝʟ ʩʤʘʨʪʬʦʥ, ʩʧʨʦʱʝʥʥʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʧʘʮʽʻʥʪʦʤ ʪʘ 

ʣʽʢʘʨʝʤ, ʧʽʜʚʠʱʝʥʥʷ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʜʦ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʤʽʩʪʠʪʴ ʬʫʥʢʮʽʦʥʘʣ, ʷʢʠʡ ʚʨʘʭʦʚʫʚʘʪʠʤʝ 

ʚʢʘʟʘʥʽ ʥʝʜʦʣʽʢʠ ʷʢ ʧʘʮʽʻʥʪʽʚ ʪʘʢ ʽ ʧʨʘʮʽʚʥʠʢʽʚ ʤʝʜʠʯʥʦʾ ʩʣʫʞʙʠ. ʌʫʥʢʮʽʦʥʘʣ ʪʘʢʦʾ 

ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ UseCase ʤʦʜʝʣʽ (ʨʠʩ.1) 



 

 

 
ʈʠʩ 1. UseCase ʤʦʜʝʣʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ñʄʝʜʠʯʥʘ ʢʘʨʪʢʘ ʫ ʩʤʘʨʪʬʦʥʽò 

ʆʩʥʦʚʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʚʠʩʪʫʧʘʪʠʤʫʪʴ ʧʨʘʮʽʚʥʠʢ ʤʝʜʠʯʥʦʾ 

ʩʣʫʞʙʠ ʪʘ ʧʘʮʽʻʥʪ. ʇʨʘʮʽʚʥʠʢ ʤʘʪʠʤʝ ʟʤʦʛʫ ʧʝʨʝʛʣʷʜʘʪʠ ʜʘʥʽ ʧʘʮʽʻʥʪʘ. ʇʘʮʽʻʥʪ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʟʤʦʞʝ ʪʘʢʦʞ ʚʥʦʩʠʪʠ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ, ʘ ʪʘʢʦʞ ʾʭ ʨʝʜʘʛʫʚʘʪʠ. 

ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʠʪʴ ʰʚʠʜʢʝ, ʥʘʜʽʡʥʝ,  ʙʝʟʧʝʯʥʝ ʪʘ 

ʟʨʫʯʥʝ ʟʙʝʨʽʛʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʥʝʾ, ʩʧʨʦʩʪʠʪʴ ʦʙʤʽʥ 

ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʧʘʮʽʻʥʪʦʤ ʪʘ ʣʽʢʘʨʝʤ, ʧʽʜʚʠʱʠʪʴ ʟʘʮʽʢʘʚʣʝʥʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʜʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ.  
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1. ɿʣʝʧʢʦ, ʉ. ʄ., ʊ. ɯ. ʆʚʯʘʨʫʢ, and ɸ. ɸ. ʆʚʯʘʨʫʢ. "ʆʛʣʷʜ ʤʝʜʠʯʥʠʭ 
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ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚʝʣʠʢʦʛʦ ʤʽʩʪʘ." ʄʝʜʠʯʥʘ ʽʥʬʦʨʤʘʪʠʢʘ ʪʘ ʽʥʞʝʥʝʨʽʷ 3 (2009): 

39-47. 

  



 

 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ʇʈʆɼɸɾʋ ʊʆɺɸʈɯɺ ɿ ɭɺʈʆʇʀ 

ɻʦʨʙʘʪʦʢ ʆ.ʃ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɼʘʢʦʚ ʉ.ʖ., - ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʉʫʯʘʩʥʠʡ ʩʚʽʪ ʦʙʫʤʦʚʣʝʥʠʡ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʮʠʬʨʦʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʫʩʽʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ. ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʛʘʣʫʟʝʡ, ʱʦ ʚʽʜʯʫʣʘ 

ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʮʠʭ ʟʤʽʥ, ʩʪʘʣʘ ʝʣʝʢʪʨʦʥʥʘ ʢʦʤʝʨʮʽʷ. ʇʽʜ ʚʧʣʠʚʦʤ ʛʣʦʙʘʣʽʟʘʮʽʾ ʪʘ 

ʨʦʟʚʠʪʢʫ ɯʥʪʝʨʥʝʪʫ ʝʣʝʢʪʨʦʥʥʘ ʪʦʨʛʽʚʣʷ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʥʘ ʚʘʞʣʠʚʫ ʩʢʣʘʜʦʚʫ ʩʫʯʘʩʥʦʛʦ 

ʙʽʟʥʝʩʫ, ʧʨʠʩʢʦʨʠʚʰʠ ʧʨʦʮʝʩʠ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʪʘ ʧʦʩʣʫʛ. ʎʝʡ ʨʦʟʚʠʪʦʢ 

ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʨʽʟʥʠʭ ʢʫʪʦʯʢʽʚ ʩʚʽʪʫ, ʟʦʢʨʝʤʘ ʪʠʭ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʧʨʦʜʘʞʽ ʪʦʚʘʨʽʚ ʟ ɭʚʨʦʧʠ. 

 
ʈʠʩ.1 ʇʨʠʢʣʘʜ ʧʨʦʛʨʘʤʠ 

ʎʷ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʣʘʪʬʦʨʤʠ ʟ 

ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʟ ɭʚʨʦʧʠ. ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 

ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢʠʡ ʩʧʨʠʷʪʠʤʝ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʪʦʨʛʽʚʣʽ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʶ ʝʬʝʢʪʠʚʥʦʛʦ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʦʢʫʧʮʷʤʠ ʪʘ ʧʨʦʜʘʚʮʷʤʠ ʟ ʨʽʟʥʠʭ ʢʨʘʾʥ 

ɭʚʨʦʧʠ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʨʠʥʢʫ ʽʩʥʫʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʣʘʪʬʦʨʤ ʜʣʷ ʦʥʣʘʡʥ-ʪʦʨʛʽʚʣʽ, ʧʨʦʪʝ ʚ 

ʢʦʥʪʝʢʩʪʽ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʟ ɭʚʨʦʧʠ ʚʠʥʠʢʘʶʪʴ ʜʝʷʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʚʠʢʣʠʢʠ. ʆʜʥʠʤ ʽʟ 

ʥʠʭ ʻ ʧʦʪʨʝʙʘ ʚ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʚʨʘʭʦʚʫʻ ʩʧʝʮʠʬʽʢʫ 

ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʨʠʥʢʫ, ʡʦʛʦ ʧʨʘʚʦʚʽ ʘʩʧʝʢʪʠ, ʚʘʣʶʪʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʠʤʦʛʠ ʜʦ 

ʜʦʩʪʘʚʢʠ ʪʘ ʤʠʪʥʠʮʽ. 

ɹʽʣʴʰʽʩʪʴ ʽʩʥʫʶʯʠʭ ʧʣʘʪʬʦʨʤ ʥʝ ʟʘʚʞʜʠ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʚʥʫ ʧʽʜʪʨʠʤʢʫ 

ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʨʦʙʦʪʫ ʧʦʢʫʧʮʽʚ ʪʘ ʧʨʦʜʘʚʮʽʚ, ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʜʦ 

ʪʦʨʛʽʚʣʽ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʪʘ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʙʽʟʥʝʩʫ. ʊʦʤʫ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢʠʡ ʩʧʨʦʩʪʠʪʴ ʪʘ ʫʥʽʬʽʢʫʻ ʧʨʦʮʝʩʠ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ 

ʟ ɭʚʨʦʧʠ, ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ. 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ 

ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʝʬʝʢʪʠʚʥʫ ʪʘ ʟʨʫʯʥʫ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʟ ɭʚʨʦʧʠ. 

ʂʦʥʢʨʝʪʥʽ ʮʽʣʽ ʨʦʙʦʪʠ ʚʢʣʶʯʘʶʪʴ: 

½ ɸʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. 

½ ʇʨʦʻʢʪʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

½ ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʾ ʯʘʩʪʠʥʠ, ʚʢʣʶʯʘʶʯʠ ʚʝʙ-ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ 

ʣʦʛʽʢʫ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ. 

½ ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʧʣʘʪʬʦʨʤʦʶ. 



 

 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʣʘʪʬʦʨʤʠ ʟ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʟ ɭʚʨʦʧʠ. ʇʨʦʮʝʩ ʚʢʣʶʯʘʚ ʜʝʪʘʣʴʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʨʦʟʨʦʙʢʫ ʧʨʦʛʨʘʤʥʦʾ 

ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ. 

ʋ ʮʽʣʦʤʫ, ʨʦʙʦʪʘ ʥʘʜ ʮʠʤ ʧʨʦʝʢʪʦʤ ʚʽʜʦʙʨʘʞʘʻ ʚʘʞʣʠʚʽʩʪʴ ʽʥʪʝʨʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʝ ʧʦʻʜʥʫʶʪʴʩʷ ʟʥʘʥʥʷ ʟ ʦʙʣʘʩʪʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʦʟʫʤʽʥʥʷ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʙʽʟʥʝʩʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʻ 

ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʪʘ ʥʘʜʽʡʥʦʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ 

ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʨʠʥʢʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʨʝʩʫʨʩʫ: https://uk.wikipedia.org/wiki/ɯʻʨʘʨʭʽʯʥʘ_ʤʦʜʝʣʴ_ʜʘʥʠʭ 

  



 

 

ʋɼʂ 004.422 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʈɽɸʃɯɿɸʎɯɰ ɻʈʀ ʊʀʇʋ ʇʃɸʊʌʆʈʄɽʈ 

ʑʝʛʦʣʴ ɸ.ɸ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɺʘʩʠʣʶʢ-ɿʘʡʮʝʚʘ ʉ.ɺ. 

ɸʥʦʪʘʮʽʷ. ʎʷ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʪʘ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʛʨʠ ʪʠʧʫ ʧʣʘʪʬʦʨʤʝʨ. ʇʣʘʪʬʦʨʤʝʨʠ ʻ ʦʜʥʠʤʠ ʟ 

ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʽʛʨʦʚʠʭ ʞʘʥʨʽʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʜʠʥʘʤʽʢʠ ʪʘ 

ʩʢʣʘʜʥʠʭ ʛʝʡʤʧʣʝʡʥʠʭ ʤʝʭʘʥʽʢ. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʪʘʢʦʛʦ ʪʠʧʫ 

ʽʛʦʨ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʛʝʡʤʜʠʟʘʡʥʫ, ʘʨʭʽʪʝʢʪʫʨʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʦʾ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ 

ʜʦʩʣʽʜʞʝʥʥʽ, ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʛʨʠ 

ʪʠʧʫ ʧʣʘʪʬʦʨʤʝʨ. 

ɺʩʪʫʧ. ʋ ʩʫʯʘʩʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʚʽʪʽ ʢʦʤʧ'ʶʪʝʨʥʽ ʽʛʨʠ ʚʽʜʽʛʨʘʶʪʴ ʟʥʘʯʫʱʫ ʨʦʣʴ ʫ 

ʨʦʟʚʘʛʘʭ ʪʘ ʨʦʟʚʠʪʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʨʽʟʥʦʛʦ ʚʽʢʫ ʪʘ ʽʥʪʝʨʝʩʽʚ. ʇʣʘʪʬʦʨʤʝʨʠ, ʦʜʠʥ ʟ 

ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʞʘʥʨʽʚ ʚ ʽʥʜʫʩʪʨʽʾ ʚʽʜʝʦʽʛʦʨ, ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʩʚʦʻʶ ʜʠʥʘʤʽʢʦʶ, 

ʟʘʭʦʧʣʶʶʯʠʤ ʛʝʡʤʧʣʝʻʤ ʪʘ ʫʥʽʢʘʣʴʥʠʤ ʚʽʟʫʘʣʴʥʠʤ ʩʪʠʣʝʤ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʘʥʘʣʦʛʽʚ ʥʘ ʨʠʥʢʫ. ɺʠʚʯʝʥʥʷ ʽʩʥʫʶʯʠʭ 

ʨʽʰʝʥʴ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ʇʨʦʝʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʛʨʠ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʛʝʡʤʧʣʝʶ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʘ ʙʘʢʘʣʘʚʨʩʴʢʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʨʦʟʛʣʷʜʽ ʪʘ ʨʝʘʣʽʟʘʮʽʾ 

ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʮʴʦʛʦ ʪʠʧʫ ʽʛʦʨ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ. ʆʙʨʘʥʘ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʪʝʤʘ ʜʦʚʛʠʡ ʯʘʩ ʮʽʢʘʚʠʣʘ 

ʤʝʥʝ ʷʢ ʟʽ ʩʪʦʨʦʥʠ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʪʘʢ ʽ ʟʽ ʩʪʦʨʦʥʠ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ. ʅʘ ʨʠʥʢʫ 

ʧʨʠʩʫʪʥʷ ʜʝʷʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʝʢʪʽʚ ʜʘʥʦʾ ʪʝʤʘʪʠʢʠ, ʘʣʝ ʚ ʧʣʘʥʘʭ ʨʦʟʨʦʙʠʪʠ ʚʣʘʩʥʠʡ, 

ʫʥʽʢʘʣʴʥʠʡ ʧʨʦʝʢʪ. ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʧʨʠʩʫʪʥʻ ʧʨʘʛʥʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʥʜʝʥʮʽʡ ʫ ʛʘʣʫʟʽ ʨʦʟʨʦʙʢʠ ʽʛʦʨ, ʪʝʭʥʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʨʦʟʨʦʙʢʠ ʧʣʘʪʬʦʨʤʝʨʽʚ, ʧʨʦʮʝʩʽʚ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʛʨʠ, ʪʘ ʚʣʘʩʥʝ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʛʨʠ ʷʢ ʪʘʢʦʾ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʜʦʜʘʪʦʢ ʤʘʻ ʤʘʪʠ ʧʨʦʩʪʠʡ, ʟʨʦʟʫʤʽʣʠʡ ʪʘ ʧʨʠʻʤʥʠʡ ʢʦʨʠʩʪʫʚʘʯʫ 

ʽʥʪʝʨʬʝʡʩ. ʈʝʟʫʣʴʪʘʪ ʥʝ ʤʘʻ ʚʠʢʣʠʢʘʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʧʨʠʩʪʨʦʶ ʢʦʨʠʩʪʫʚʘʯʘ, ʪʦʤʫ 

ʨʘʟʦʤ ʟ ʦʩʥʦʚʥʠʤʠ ʤʦʤʝʥʪʘʤʠ ʤʘʻ ʨʦʟʛʣʷʜʘʪʠʩʷ ʽ ʦʧʪʠʤʽʟʘʮʽʷ ʛʨʠ.  

ʇʽʜ ʯʘʩ ʧʦʰʫʢʽʚ ʽʜʝʡ ʜʣʷ ʦʩʥʦʚʠ ʧʨʦʝʢʪʫ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʦʙʨʘʪʠ ʽʛʨʦʚʠʡ ʨʫʰʽʡ 

Unity. ʎʝʡ ʚʘʨʽʘʥʪ ʜʦʟʚʦʣʠʪʴ ʩʧʨʦʩʪʠʪʠ ʨʝʘʣʽʟʘʮʽʶ ʢʽʥʮʝʚʦʛʦ ʧʨʦʝʢʪʫ, ʥʝ ʦʙʤʝʞʫʶʯʠ 

ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣ ʪʘ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ. ʊʘʢʦʞ ʦʙʨʘʥʠʡ ʚʘʨʽʘʥʪ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʜʦʜʘʪʢʫ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʙʫʣʦ ʦʙʨʘʥʦ C#. ɺ ʧʨʦʮʝʩʽ 

ʨʦʟʨʦʙʢʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʽʰʝ ʦʟʥʘʡʦʤʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʛʦʨ ʥʘ ʧʣʘʪʬʦʨʤʽ Unity.  

ʈʘʟʦʤ ʟ ʪʠʤ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʢ ʛʨʠ, ʪʘʢʠʭ ʷʢ ʢʝʨʫʚʘʥʥʷ ʧʝʨʩʦʥʘʞʝʤ ʪʘ ʟʽʪʢʥʝʥʥʷ ʟ ʦʙ'ʻʢʪʘʤʠ, ʘ ʪʘʢʦʞ 

ʨʦʟʨʦʙʢʠ ʛʨʘʬʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʛʨʠ, ʚʢʣʶʯʘʶʯʠ ʜʠʟʘʡʥ ʧʝʨʩʦʥʘʞʽʚ, ʨʽʚʥʽʚ, ʦʙ'ʻʢʪʽʚ, ʘ 

ʪʘʢʦʞ ʘʥʽʤʘʮʽʶ ʪʘ ʝʬʝʢʪʠ. 

ɺʠʩʥʦʚʦʢ. ɺ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʦ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʥʦ 

ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ ʛʨʠ ʪʠʧʫ ʧʣʘʪʬʦʨʤʝʨ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʣʘʪʬʦʨʤʫ Unity ʪʘ 

ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#.  

ʈʦʟʨʦʙʣʝʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʝ ʚ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʷʭ 

ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʽʛʦʨ, ʘ ʪʘʢʦʞ ʫ ʢʦʤʝʨʮʽʡʥʠʭ ʮʽʣʷʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʣʘʪʬʦʨʤʝʨʽʚ ʥʘ ʦʩʥʦʚʽ Unity.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. How to Make Your Own Unity 2D Video Game. ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ unity.com: ʚʝʙ-

ʩʘʡʪ. URL: https://unity.com/how-to/beginner-2D-game-resources 
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