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ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ - ʵʪʦ 

ʨʝʮʝʥʟʠʨʫʝʤʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ, ʢʦʪʦʨʳʡ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʜʦʮʝʥʪʦʚ, 

ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ 

ʧʦʣʫʯʝʥʠʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʚʳʭʦʜʘ ʞʫʨʥʘʣʘ ï ʝʞʝʤʝʩʷʯʥʦ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʧʫʙʣʠʢʦʚʘʪʴ ʩʘʤʳʝ ʘʢʪʫʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ ʠ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʧʝʨʘʪʠʚʥʦʝ ʦʙʥʘʨʦʜʦʚʘʥʠʝ ʚʘʞʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʀʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʩʙʦʨʥʠʢʘʭ, ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ 

ʘʚʪʦʨʩʢʦʤ ʚʘʨʠʘʥʪʝ. ʆʨʬʦʛʨʘʬʠʷ ʠ ʧʫʥʢʪʫʘʮʠʷ ʩʦʭʨʘʥʝʥʳ. 

ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʚʩʝʦʙʱʝʝ 

ʦʙʦʟʨʝʥʠʝ, ʥʝʩʫʪ ʘʚʪʦʨʳ ʤʘʪʝʨʠʘʣʦʚ. 

ʄʝʪʘʜʘʥʥʳʝ ʠ ʧʦʣʥʳʝ ʪʝʢʩʪʳ ʩʪʘʪʝʡ ʞʫʨʥʘʣʘ ʧʝʨʝʜʘʶʪʩʷ ʚ 

ʥʘʫʢʦʤʝʪʨʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ELIBRARY. 

ʕʣʝʢʪʨʦʥʥʳʝ ʤʘʢʝʪʳ ʠʟʜʘʥʠʷ ʜʦʩʪʫʧʥʳ ʥʘ ʩʘʡʪʝ ʥʘʫʯʥʦʛʦ 

ʮʝʥʪʨʘ çLJournalè - https://ljournal.org 
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țȐȏȋȕȡȓșȘȘȋȪ ȕșȖȖȐȎȓȪ 
 

 
ʏʝʨʥʦʧʷʪʦʚ ɸʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ ʎʘʨʝʛʦʨʦʜʮʝʚ ɽʚʛʝʥʠʡ ʃʝʦʥʠʜʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʨʦʬʝʩʩʦʨ ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

  

ʇʠʚʦʚʘʨʦʚ ɸʣʝʢʩʘʥʜʨ ɸʥʘʪʦʣʴʝʚʠʯ ʄʘʣʳʰʢʠʥʘ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʂʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ 

  

ʀʣʴʷʱʝʥʢʦ ɼʤʠʪʨʠʡ ʇʘʚʣʦʚʠʯ ɼʨʦʙʦʪ ʇʘʚʝʣ ʅʠʢʦʣʘʝʚʠʯ 

ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʂʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ɹʦʞʢʦ ʃʝʩʷ ʄʠʭʘʡʣʦʚʥʘ ɹʝʛʠʜʦʚʘ ʉʚʝʪʣʘʥʘ ʅʠʢʦʣʘʝʚʥʘ 

ɼʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ɼʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʨʦʬʝʩʩʦʨ 

  

ɸʥʜʨʝʝʚʘ ʆʣʴʛʘ ʅʠʢʦʣʘʝʚʥʘ ɸʙʘʩʦʚʘ ʉʘʤʠʨʘ ɻʫʩʝʡʥ ʢʳʟʳ 

ʂʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ʇʦʧʦʚʘ ʅʘʪʘʣʴʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ʍʘʥʙʘʙʘʝʚʘ ʆʣʴʛʘ ɽʚʛʝʥʴʝʚʥʘ 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ʂʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ɺʨʘʞʥʦʚ ɸʣʝʢʩʝʡ ʉʝʨʛʝʝʚʠʯ ɽʨʳʛʠʥʘ ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ  

ʂʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ʏʝʙʳʢʠʥʘ ʆʣʴʛʘ ɸʣʴʙʝʨʪʦʚʥʘ ʃʝʚʯʝʥʢʦ ɺʠʢʪʦʨʠʷ ɺʠʢʪʦʨʦʚʥʘ 

ʂʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

  

ʇʝʪʨʘʰ ɽʣʝʥʘ ɺʘʜʠʤʦʚʥʘ ʈʦʤʘʥʝʥʢʦ ɽʣʝʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʂʘʥʜʠʜʘʪ ʢʫʣʴʪʫʨʦʣʦʛʠʠ ʂʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ʄʠʨʦʰʠʥ ɼʤʠʪʨʠʡ ɻʨʠʛʦʨʴʝʚʠʯ ɽʬʨʝʤʝʥʢʦ ɽʚʛʝʥʠʡ ʉʝʨʛʝʝʚʠʯ 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ʂʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ʐʘʣʘʛʠʥʦʚʘ ʂʩʝʥʠʷ ʉʝʨʛʝʝʚʥʘ ʂʘʪʝʨʤʠʥʘ ɺʝʨʦʥʠʢʘ ɺʠʢʪʦʨʦʚʥʘ 

ʂʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ɼʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʨʦʬʝʩʩʦʨ 

  

ʇʦʣʠʮʠʥʩʢʠʡ ɽʚʛʝʥʠʡ ɺʘʣʝʨʠʝʚʠʯ ɾʠʯʢʠʥ ʂʠʨʠʣʣ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ʇʫʟʳʥʷ ʊʘʪʴʷʥʘ ɸʣʝʢʩʝʝʚʥʘ ʃʘʨʠʦʥʦʚ ʄʘʢʩʠʤ ɺʠʢʪʦʨʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ɼʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ɸʬʘʥʘʩʴʝʚʘ ʊʘʪʴʷʥʘ ɻʘʚʨʠʣʦʚʥʘ ɹʘʡʨʘʤʦʚʘ ɸʡʛʶʥ ʉʝʡʤʫʨ ʢʳʟʳ 

ɼʦʢʪʦʨ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ɼʦʢʪʦʨ ʬʠʣʦʩʦʬʠʠ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʫʢʘʤ 
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ʃʳʛʠʥ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʐʘʤʫʪʜʠʥʦʚ ɸʡʜʘʨ ʍʘʨʠʩʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʨʦʬʝʩʩʦʨ 

  

ɿʘʣʦʤʥʦʚʘ ʉʚʝʪʣʘʥʘ ʇʝʪʨʦʚʥʘ ʅʘʡʜʝʥʦʚ ʅʠʢʦʣʘʡ ɼʤʠʪʨʠʝʚʠʯ 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ɼʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʨʦʬʝʩʩʦʨ 

  

ɹʠʡʤʫʨʩʘʝʚʘ ɹʫʨʫʣʙʫʙʫ ʄʦʣʜʦʩʘʣʠʝʚʥʘ ʈʦʤʘʥʦʚʘ ʀʨʠʥʘ ɺʘʣʝʥʪʠʥʦʚʥʘ 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ʈʘʜʢʝʚʠʯ ʄʠʭʘʠʣ ʄʠʭʘʡʣʦʚʠʯ ʍʘʯʘʪʫʨʦʚʘ ʂʘʨʠʥʝ ʈʦʙʝʨʪʦʚʥʘ 

ɼʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʨʦʬʝʩʩʦʨ ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

  

ɻʫʪʢʝʚʠʯ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ʂʘʜʠʤ ʄʫʥʜʝʨ ʄʫʣʣʘ 

ɼʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ ʂʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ʄʘʪʚʝʝʚ ʈʦʤʘʥ ʉʪʘʣʠʥʘʨʴʝʚʠʯ ɻʨʠʛʦʨʴʝʚ ʄʠʭʘʠʣ ʌʝʜʦʩʝʝʚʠʯ 

ɼʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ʂʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 
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ɸʥʥʦʪʘʮʠʷ 

ʀʜʝʷ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʠʩʘʥʠʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʶʱʝʡ 

API ʧʦʧʫʣʷʨʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʥʘʣʠʟʘ ʠ 

ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ, ʠ ʚ ʦʮʝʥʢʝ ʝʝ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʩʪʘʥʜʘʨʪʥʳʤʠ 

ʧʦʜʭʦʜʘʤʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʡʨʦʩʝʪʠ, ɸʥʘʣʠʟ, ʉʪʨʫʢʪʫʨʠʟʘʮʠʷ, ɸʚʪʦʤʘʪʠʟʘʮʠʷ, ʀʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ, ɹʘʟʘ ʜʘʥʥʳʭ. 

 

Abstract 

The idea of the paper is to describe the development of a comprehensive system using the API 

of popular neural networks, designed to automate the analysis and structuring of raw data, and to 

evaluate its advantages over standard data processing approaches. 

Keywords: neural Networks, Analysis, Structuring, Automation, Artificial Intelligence, 

Database. 

 

ʇʦ ʦʮʝʥʢʘʤ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʝʞʝʜʥʝʚʥʦ ʚ ʤʠʨʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʦʣʝʝ 2,5 

ʢʚʠʥʪʠʣʣʠʦʥʦʚ ʙʘʡʪ ʜʘʥʥʳʭ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ. ʊʘʢ, 

ʩʦʛʣʘʩʥʦ ʦʪʯʝʪʫ IDC, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʢ 2025 ʛʦʜʫ ʦʙʲʝʤ ʤʠʨʦʚʳʭ ʜʘʥʥʳʭ ʜʦʩʪʠʛʥʝʪ 175 

ʟʝʪʪʘʙʘʡʪ, ʯʪʦ ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ ʙʦʣʴʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2019 ʛʦʜʦʤ, ʢʦʛʜʘ ʦʙʲʝʤ ʜʘʥʥʳʭ 

ʩʦʩʪʘʚʣʷʣ 33 ʟʝʪʪʘʙʘʡʪʘ (ɼʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʠʟ ʠʩʪʦʯʥʠʢʘ ˉ1).  

ɹʦʣʴʰʠʥʩʪʚʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʩʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʯʪʦ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʧʦʪʝʨʶ ʥʝʢʦʪʦʨʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʧʨʠ ʝʛʦ ʘʥʘʣʠʟʝ ʯʝʣʦʚʝʢʦʤ ʠʟ-ʟʘ ʨʘʟʥʳʭ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ï ʣʝʥʠ, ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʠ, ʫʩʪʘʣʦʩʪʠ ï ʚʩʝ ʦʥʠ ʩʧʦʩʦʙʥʳ ʧʦʚʣʠʷʪʴ ʥʘ ʢʘʯʝʩʪʚʦ 

ʠʪʦʛʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʣʠʷʝʪ ʥʘ ʝʝ ʚʦʩʧʨʠʷʪʠʝ ʪʝʤʠ, ʢʦʤʫ ʦʥʘ 

ʧʨʝʜʥʘʟʥʘʯʘʣʘʩʴ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ. 

ʊʝʢʩʪʦʚʳʝ ʦʪʯʝʪʳ, ʵʣʝʢʪʨʦʥʥʳʝ ʧʠʩʴʤʘ, ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʧʨʦʝʢʪʘʤ, ʟʘʧʠʩʠ ʩʦʙʨʘʥʠʡ ʠ 

ʧʨʦʪʦʢʦʣʦʚ, ʜʘʥʥʳʝ ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʤʝʜʠʘ ï ʚʩʝ ʵʪʦ ʦʙʨʘʙʘʪʳʚʘʣʦʩʴ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʣʶʜʴʤʠ, 

ʯʴʝ ʫʚʝʣʠʯʝʥʠʝ ʥʝ ʪʘʢ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦ ʩʚʦʝʤʫ ʤʘʩʰʪʘʙʫ, ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʜʘʥʥʳʭ ʚ ʤʠʨʝ. 

ʇʦ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʤ, ʠ ʤʥʦʛʠʤ ʜʨʫʛʠʤ ʧʨʠʯʠʥʘʤ, ʵʬʬʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠ 

ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʧʦʜʦʙʥʳʭ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʢʨʘʡʥʝ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ 

ʚ ʩʪʦʨʦʥʫ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʨʘʙʦʪʳ ʙʦʣʴʰʠʤ ʷʟʳʢʦʚʳʤ ʤʦʜʝʣʷʤ ï LLM (Large 

Language Model). ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ: 

Å LLM ʩʧʦʩʦʙʥʳ ʦʙʥʘʨʫʞʠʚʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʩʚʷʟʠ ʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʦʩʪʘʚʘʪʴʩʷ ʥʝʟʘʤʝʯʝʥʥʳʤʠ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʅʘʧʨʠʤʝʨ, ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ 

ʤʦʛʫʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʳʩʷʯʠ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ, ʚʳʜʝʣʷʷ 

ʢʣʶʯʝʚʳʝ ʪʨʝʥʜʳ ʠ ʧʨʝʜʩʢʘʟʘʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʝʥʳʤ ʠ ʜʨʫʛʠʤ ʵʢʩʧʝʨʪʘʤ 

ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠ ʛʣʫʙʦʢʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʚʦʜʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʧʨʠʥʷʪʠʶ ʤʝʨ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -9- 

 

Å ʗʟʳʢʦʚʳʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʤʠʣʣʠʦʥʳ ʩʣʦʚ ʚ ʩʝʢʫʥʜʫ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʢʦʨʷʷ ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʚ ʞʫʨʥʘʣʝ 

"Nature Human Behaviour" (ʩʩʳʣʢʘ ˉ2 ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ), ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʦʜʝʣʴ GPT-3 ʦʪ OpenAI ʤʦʞʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʪʝʢʩʪʳ, 

ʩʦʧʦʩʪʘʚʠʤʳʝ ʧʦ ʢʘʯʝʩʪʚʫ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤʠ, ʟʘ ʜʦʣʠ ʩʝʢʫʥʜʳ. ʊʘʢʦʝ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ 

ʠ ʥʫʞʜʳ, ʚʳʭʦʜʷ ʥʘ ʥʦʚʳʝ ʫʨʦʚʥʠ ʚ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ. 

Å ʆʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʝ ʢʘʢ 

ʚʨʝʤʝʥʥʳʭ, ʪʘʢ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤ 

ʧʦʜʭʦʜʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʠʩʪʝʤʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢʘʢ ʚʝʙ-ʩʝʨʚʠʩ, ʚ ʢʦʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʪʝʢʩʪʦʚʳʭ ʧʦʣʝʡ ï ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʦʧʮʠʝʡ ʚ ʧʨʦʜʫʢʪʝ 

ʙʫʜʝʪ ʥʘʣʠʯʠʝ ʜʚʫʭ ʩʪʨʦʢ ʚʚʦʜʘ ʜʘʥʥʳʭ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʣʷ ʟʘʧʠʩʠ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʚʪʦʨʘʷ ʜʣʷ ʟʘʧʠʩʠ ʢʘʪʝʛʦʨʠʡ, ʧʦ 

ʢʦʪʦʨʳʤ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴʩʷ. 

2. ɺʳʙʦʨ ʠʩʧʦʣʴʟʫʝʤʦʛʦ API ï ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ ʦʧʮʠʷ ʚʳʙʦʨʘ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʥʫʞʝʥ ʣʠ 

ʝʤʫ ʙʦʣʝʝ ʙʳʩʪʨʳʡ ʚʳʭʦʜʥʦʡ ʨʝʟʫʣʴʪʘʪ, ʠʣʠ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ, ʥʦ, ʚʤʝʩʪʝ ʩ 

ʪʝʤ, ʟʘʥʠʤʘʶʱʠʡ ʙʦʣʴʰʝʝ ʚʨʝʤʷ ʜʣʷ ʚʳʚʦʜʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚʘʞʥʫʶ ʨʦʣʴ 

ʙʫʜʝʪ ʠʛʨʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ï ʨʘʟʥʳʝ API ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʚʦʠ ʫʩʣʫʛʠ 

ʟʘ ʨʘʟʥʫʶ ʮʝʥʫ, ʚ ʧʝʨʝʩʯʝʪ ʟʘ ʪʦʢʝʥ, ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʤʦʜʝʣʠ. ʆʧʮʠʷ ʧʦʟʚʦʣʠʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘʡʪʠ ʜʣʷ ʩʝʙʷ ʥʘʠʙʦʣʝʝ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ 

ʟʘʪʨʘʪ ʥʘ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

3. ɺʳʙʦʨ ʬʦʨʤʘʪ ʚʳʚʦʜʘ ʜʘʥʥʳʭ ï ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʫʜʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ 

ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚʳʙʦʨʘ ï ʚʳʚʦʜ ʚ ʚʠʜʝ ʧʨʦʩʪʦʛʦ ʪʝʢʩʪʘ, ʚ ʚʠʜʝ JSON-

ʬʦʨʤʘʪʘ, ʠ ʚ ʚʠʜʝ SQL. ʇʦʩʣʝʜʥʠʡ ʚʘʨʠʘʥʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʧʨʘʚʢʫ ʠʪʦʛʦʚʳʭ 

ʜʘʥʥʳʭ ʚ ʨʝʣʷʮʠʦʥʥʫʶ ʉʋɹɼ PostgreSQL. 
4. ɿʘʛʨʫʟʢʘ ʬʘʡʣʘ ï ʙʫʜʝʪ ʠʤʝʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʨʫʟʠʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʥʘʧʨʷʤʫʶ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʪ, 

ʥʘʧʨʠʤʝʨ, ʟʘʛʨʫʟʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʩʦʪʝʥ, ʪʳʩʷʯ ʬʘʡʣʦʚ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʠʶ, 

ʯʪʦ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʠʪ ʧʝʨʝʥʦʩ ʜʘʥʥʳʭ ʚ ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ. 

5. ʉʦʭʨʘʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ï ʧʦʣʫʯʝʥʥʳʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ 

ʤʦʞʥʦ ʙʫʜʝʪ ʩʦʭʨʘʥʠʪʴ ʚ ʥʦʚʳʡ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ 

ʬʦʨʤʘʪʘ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ, ʨʝʟʫʣʴʪʘʪ, ʩʦʭʨʘʥʝʥʥʳʡ ʚ ʪʝʢʩʪʦʚʦʤ ʜʦʢʫʤʝʥʪʝ, 

ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʙʦʨʝ ʪʝʢʩʪʦʚʦʛʦ ʬʦʨʤʘʪʘ, ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ 

ʚʳʛʣʷʜʝʪʴ ʪʘʢ: 

ʉʦʜʝʨʞʘʥʠʝ ʧʦ ʢʘʪʝʛʦʨʠʠ: 

ɻʦʜ: 2020 

ʅʘʟʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ: ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʦʣʠʪʠʢʘ "ʥʫʣʝʚʦʛʦ ʦʪʭʦʜʘ", ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʠ 

ʚʦʜʦʦʯʠʩʪʢʠ. 

ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ JSON-ʬʦʨʤʘʪʘ, ʠʥʬʦʨʤʘʮʠʷ ʚ ʜʦʢʫʤʝʥʪʝ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

{  

  "information": [ 

    {  

      "category": "ɻʦʜ", 

      "text": "2020" 

    },  

    {  



-10- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

      "category": "ʅʘʟʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ", 

      "text": "ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʦʣʠʪʠʢʘ \"ʥʫʣʝʚʦʛʦ ʦʪʭʦʜʘ\", ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʠ ʚʦʜʦʦʯʠʩʪʢʠ." 

    }  

  ] 

}  

6. ʇʘʨʘʤʝʪʨ temperature ï ʦʪ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʟʘʚʠʩʠʪ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʨʝʘʪʠʚʥʦʩʪʴ ʦʪʚʝʪʘ ʦʪ API, ʛʜʝ 0 ï ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʢʘʟʫʝʤʳʡ ʠ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʦʪʚʝʪ, ʘ 1 ï ʤʘʢʩʠʤʘʣʴʥʦ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʡ ʠ ʩʣʫʯʘʡʥʳʡ 

ʦʪʚʝʪ. ɺ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʝ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦʩʪʴ, ʩ ʰʘʛʦʤ 0.01, ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ 

ʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨ ʧʨʠ ʧʦʤʦʱʠ ʧʦʣʟʫʥʢʘ. 

7. ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʙʘʟʝ ʜʘʥʥʳʭ PostgreSQL ï ʙʫʜʝʪ ʠʤʝʪʴʩʷ ʦʪʜʝʣʴʥʳʡ 

ʢʦʥʪʝʡʥʝʨ, ʚ ʢʦʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʦʧʠʩʘʪʴ ʜʘʥʥʳʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʙʘʟʝ ʜʘʥʥʳʭ ʉʋɹɼ PostgreSQL: ʭʦʩʪ, ʧʦʨʪ, ʥʘʟʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʣʦʛʠʥ ʠ 

ʧʘʨʦʣʴ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʟʘʥʝʩʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʙʘʟʫ ʜʘʥʥʳʭ, 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʧʠʩʘʪʴ ʧʘʨʫ ʢʦʤʘʥʜ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʜʚʫʭ ʪʘʙʣʠʮ ʩʦ ʩʣʝʜʫʶʱʝʡ ʩʪʨʫʢʪʫʨʦʡ: 

CREATE TABLE request (id SERIAL PRIMARY KEY, request_text text, date date, 

prompt_parameters text);  

CREATE TABLE response (id SERIAL PRIMARY KEY, request_id integer REFERENCES 

request (id), parameter_name text, parameter_value text) 

ʊʘʢʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʜʘʣʴʥʝʡʰʠʤ ʫʜʦʙʩʪʚʦʤ ʨʘʙʦʪʳ ʩ ʧʦʣʫʯʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʷʚʥʦ ʚʠʜʝʪʴ, ʧʦ ʢʘʢʠʤ ʠʟʥʘʯʘʣʴʥʳʤ ʜʘʥʥʳʤ ʙʳʣʘ 

ʧʦʣʫʯʝʥʘ ʩʪʨʫʢʪʫʨʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

ʈʘʙʦʪʘ ʧʨʦʝʢʪʘ, ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ (ʨʠʩ. 1): 

 

 
ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

 

ɻʜʝ ʦʧʮ. ï ʵʪʦ ʦʧʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʝʙ-ʩʝʨʚʠʩʘ, ʚʳʙʦʨ ï ʜʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ 

ʧʨʦʛʨʘʤʤʳ ʚ ʩʣʫʯʘʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʳʙʦʨʘ ʬʦʨʤʘʪʘ ʚʳʚʦʜʘ ʜʘʥʥʳʭ, try ï ʙʣʦʢ try-except, ʚ 

ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʚʥʫʪʨʠ ʙʣʦʢʘ ʜʣʷ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ. 

1. ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝʤ, ʦʪʢʨʳʚʘʷ ʝʛʦ ʚ ʙʨʘʫʟʝʨʝ ʠ 

ʚʚʦʜʷ ʪʝʢʩʪ, ʢʘʪʝʛʦʨʠʠ, ʚʳʙʠʨʘʷ API, ʬʦʨʤʘʪ ʦʪʚʝʪʘ (ʪʝʢʩʪ, JSON ʠʣʠ SQL) ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʷ ʪʝʤʧʝʨʘʪʫʨʫ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʪʘʢʞʝ ʤʦʞʝʪ ʚʚʝʩʪʠ ʜʘʥʥʳʝ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ (ʦʙʷʟʘʪʝʣʴʥʦ ʚ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʬʦʨʤʘʪʘ SQL). 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -11- 

 

2. ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʧʨʠʥʠʤʘʝʪ ʟʘʧʨʦʩ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʝʛʦ ʧʫʪʝʤ 

ʠʟʚʣʝʯʝʥʠʷ ʦʪʧʨʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ. 

3. ɼʣʷ ʢʘʞʜʦʡ ʚʳʙʨʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʚʳʟʳʚʘʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠʶ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʪʝʢʩʪʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, 

ʢʘʢʦʡ API ʙʳʣ ʚʳʙʨʘʥ. 

4. ʌʫʥʢʮʠʠ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʪʝʢʩʪʘ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ ʧʨʦʤʧʪ ʜʣʷ ʟʘʧʨʦʩʘ, ʢʦʪʦʨʳʡ 

ʩʦʜʝʨʞʠʪ ʪʝʢʩʪ ʠ ʢʘʪʝʛʦʨʠʶ, ʠ ʚʳʟʳʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ API ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʪʝʢʩʪʘ. 

5. API ʦʙʨʘʙʘʪʳʚʘʝʪ ʪʝʢʩʪ, ʠʩʧʦʣʴʟʫʷ ʤʦʜʝʣʴ ʠ ʚʦʟʚʨʘʱʘʝʪ ʨʝʟʫʣʴʪʘʪ ʚ ʚʠʜʝ 

ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʪʝʢʩʪʘ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʢʘʟʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ. 

6. ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʧʦʣʫʯʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʦʪ API ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʚʳʙʨʘʥʥʳʤ ʬʦʨʤʘʪʦʤ ʦʪʚʝʪʘ. ɽʩʣʠ ʚʳʙʨʘʥ ʬʦʨʤʘʪ SQL, ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʞʝ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ, ʧʦʤʠʤʦ ʚʳʚʦʜʘ ʩʦʭʨʘʥʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʚʝʙ-

ʩʪʨʘʥʠʮʝ. 

7. ɽʩʣʠ ʚʳʙʨʘʥ ʬʦʨʤʘʪ ʦʪʚʝʪʘ JSON, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʚʦʟʚʨʘʱʘʝʪ JSON-ʦʙʲʝʢʪ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʪʝʢʩʪʘ. 

8. ɽʩʣʠ ʚʳʙʨʘʥ ʬʦʨʤʘʪ ʦʪʚʝʪʘ ʊʝʢʩʪ, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʬʦʨʤʠʨʫʝʪ HTML-

ʨʘʟʤʝʪʢʫ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʪʝʢʩʪʘ ʠ ʦʪʦʙʨʘʞʘʝʪ ʠʭ ʥʘ ʩʪʨʘʥʠʮʝ. 

9. ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʦʪʧʨʘʚʣʷʝʪ ʦʪʚʝʪ ʦʙʨʘʪʥʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʯʝʨʝʟ AJAX ʟʘʧʨʦʩ. 

10. ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ ʥʘ ʩʪʨʘʥʠʮʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʝʢʪʘ ʚ ʢʦʤʧʘʥʠʷʭ, ʪʦ ʩʪʦʠʪ ʨʘʩʩʢʘʟʘʪʴ ʦʙ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʵʪʘʧʘʭ ʚʥʝʜʨʝʥʠʷ ʧʨʦʝʢʪʘ.  

ʇʨʦʝʢʪ, ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʚʥʝʜʨʠʪʴ ʝʛʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʟʘ ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ. ɼʣʷ ʵʪʦʛʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʧʦʪʨʝʙʫʝʪʩʷ ʩʚʷʟʘʪʴʩʷ ʩ ʦʪʜʝʣʦʤ ʧʨʦʜʘʞ ʢʘʞʜʦʡ ʢʦʤʧʘʥʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʡ API, ʯʪʦʙʳ 

ʦʙʩʫʜʠʪʴ ʮʝʥʫ ʟʘ ʪʦʢʝʥ (ʙʘʟʦʚʘʷ ʝʜʠʥʠʮʘ ʪʝʢʩʪʘ, ʩ ʢʦʪʦʨʦʡ ʨʘʙʦʪʘʝʪ ʥʝʡʨʦʩʝʪʴ). ɿʘʪʝʤ ʥʫʞʥʦ, 

ʩʦʛʣʘʩʥʦ ʧʨʦʤʧʪ ʠʥʞʠʥʠʨʠʥʛʫ, ʧʨʘʚʠʣʴʥʦ ʩʦʩʪʘʚʠʪʴ ʟʘʧʨʦʩ ʢ ʥʝʡʨʦʩʝʪʠ. ʊʘʢʦʝ ʜʝʡʩʪʚʠʝ ʥʫʞʥʦ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʦʤʫ, ʢʘʢʠʤ ʝʛʦ ʭʦʪʝʣʦʩʴ ʙʳ 

ʚʠʜʝʪʴ. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ API ï ʥʘʧʨʠʤʝʨ, ʠʥʪʝʨʬʝʡʩ, 

ʚ ʩʣʫʯʘʝ ʚʘʨʠʘʥʪʘ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʠ. ʇʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʣʫʯʠʚʰʝʛʦʩʷ 
ʨʝʟʫʣʴʪʘʪʘ ʜʦ ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ, ʧʨʦʝʢʪ ʤʦʞʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚ ʨʘʙʦʪʫ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ 

ʧʨʦʜʫʢʪ, ʪʘʢ ʠ ʢʘʢ ʦʜʥʫ ʠʟ ʯʘʩʪʝʡ ʚ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʧʨʦʝʢʪ. 

ʇʦ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ, ʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʝʛʦ ʩʣʦʞʥʦʩʪʴ ʥʝ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʦʡ, ʝʩʣʠ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ ʠ ʢʘʢ ʩʝʡʯʘʩ, ʪʘʢ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ, 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʟʘ ʩʯʝʪ ʩʚʦʝʡ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʚʩʝʭ ʩʬʝʨ ʦʙʱʝʩʪʚʘ. 

***  

1. ɻʣʦʙʘʣʴʥʳʡ ʢʨʠʟʠʩ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ʇʦʯʝʤʫ ʤʝʩʪʘ ʚ ʭʨʘʥʠʣʠʱʘʭ ʥʘ ʚʩʝʭ ʥʝ ʭʚʘʪʠʪ / ʍʘʙʨ (habr.com) 

2. ɺʦʟʥʠʢʘʶʱʠʝ ʘʥʘʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʫʞʜʝʥʠʷ ʚ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʷʭ | ʇʨʠʨʦʜʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ɸʬʘʥʘʩʴʝʚ ɼ.ʇ. 

ʆʙʟʦʨ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʜʣʷ ʘʥʘʣʠʪʠʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘ ʈʌ 

ʉʦʯʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(ʈʦʩʩʠʷ, ʉʦʯʠ) 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʩʫʱʝʩʪʚʫʶʱʘʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʘʚʦʚʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʢʣʶʯʝʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʘʢʦʡ ʩʠʩʪʝʤʝ.  
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-12- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʢʘʨʪʘ, ʥʦʨʤʘʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. 

 

Abstract 

The article examines the current legal documentation for the development of a system for 

visualizing the investment potential of the region, and also analyzes the key requirements for such a 

system. 

Keywords: investment map, regulatory documentation, information system, investment 

potential, investment project, investment system. 

 

ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʨʝʛʠʦʥʘ ʈʌ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʫʯʘʩʪʥʠʢʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʩʦʚʤʝʩʪʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ ʷʚʣʷʶʪʩʷ: ʠʥʚʝʩʪʦʨʳ, 

ʤʝʩʪʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʪʨʝʙʠʪʝʣʠ ʠʥʚʝʩʪʠʮʠʡ. 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʫʙʲʝʢʪʘ ʈʌ ʟʘʚʠʩʠʪ ʦʪ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ï 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʠʩʧʳʪʳʚʘʶʱʠʭ ʪʘʢʞʝ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʝʝ ʚʦʟʜʝʡʩʪʚʠʝ. ɺʥʝʰʥʷʷ ʩʨʝʜʘ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ, 

ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʙʲʝʤ ʧʦʩʪʫʧʘʶʱʠʭ ʚ 

ʥʝʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ, ʧʦʣʠʪʠʯʝʩʢʘʷ, ʧʨʘʚʦʚʘʷ, ʩʦʮʠʘʣʴʥʘʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʜʩʠʩʪʝʤʳ ʩʫʙʲʝʢʪʘ ʈʌ. ʊʘʢ, ʧʦʣʠʪʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʫ ʠʥʚʝʩʪʦʨʦʚ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʟʘʚʪʨʘʰʥʝʤ ʜʥʝ; ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʥʝʜʨʝʥʠʝ ʥʦʚʦʚʚʝʜʝʥʠʡ, ʧʦʚʳʰʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ; ʧʨʘʚʦʚʘʷ ʧʦʜʩʠʩʪʝʤʘ 

ʬʦʨʤʠʨʫʝʪ ʥʦʨʤʘʪʠʚʥʦ ʧʨʘʚʦʚʫʶ ʙʘʟʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʬʝʨʳ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘ ʈʌ. ʇʨʠʣʦʞʝʥʠʝ ˉ4 ʢ ʇʨʠʢʘʟʫ 

ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʦʪ 30.09.2021 ˉ 591 çʆ ʩʠʩʪʝʤʝ ʧʦʜʜʝʨʞʢʠ ʥʦʚʳʭ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [2] ʩʦʜʝʨʞʠʪ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʢʘʨʪʳ ʨʝʛʠʦʥʘ ʈʌ. ɺ ʯʘʩʪʥʦʩʪʠ, ʪʘʤ 

ʩʦʜʝʨʞʠʪʩʷ ʤʦʜʝʣʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʢʘʨʪʳ ʨʝʛʠʦʥʘ ʈʌ.  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʤʦʜʝʣʠ, ʢʘʨʪʘ ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʣʦʝʚ: 

Å ʛʝʦʧʦʜʦʩʥʦʚʘ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦʧʦʛʨʘʬʠʯʝʩʢʫʶ ʩʲʝʤʢʫ ʪʝʨʨʠʪʦʨʠʠ. 

ʀʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʪʘʢʠʝ ʩʠʩʪʝʤʳ, ʢʘʢ ʗʥʜʝʢʩ ʢʘʨʪʳ, 2ɻʀʉ 

ʠʣʠ ʘʥʘʣʦʛʠ; 

Å ʠʥʞʝʥʝʨʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ (ʩʫʱʝʩʪʚʫʶʱʘʷ, ʧʣʘʥʠʨʫʝʤʘʷ). ʉʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʯʢʘʭ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʚʦʜʦʩʥʘʙʞʝʥʠʶ, ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʶ, 

ʛʘʟʦʩʥʘʙʞʝʥʠʶ ʠ ʪʜ. ʀʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʩʣʫʞʘʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ɻʀʉʆɻɼ); 

Å ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʫʙʲʝʢʪʘ ʈʌ. ʉʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʷʭ, 

ʦʙʲʝʢʪʘʭ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʪʜ. ʀʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ï ʌʝʜʝʨʘʣʴʥʘʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

(ʌɻʀʉ ʊʇ); 

Å ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ (ʟʝʤʝʣʴʥʳʝ) ʨʝʩʫʨʩʳ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. ɼʘʥʥʳʡ ʩʣʦʡ ʥʘʧʦʣʥʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʟʦʥʘʭ, ʚ 

ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʥʚʝʩʪʠʨʦʚʘʪʴ, ʢʘʪʝʛʦʨʠʷʭ ʟʝʤʝʣʴ, ʢʘʜʘʩʪʨʦʚʦʡ 

ʩʪʦʠʤʦʩʪʠ, ʦʛʨʘʥʠʯʝʥʠʷʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʪʜ. ʀʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʩʣʫʞʠʪ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -13- 

 

ʬʝʜʝʨʘʣʴʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚʝʜʝʥʠʷ ɽʜʠʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ; 

Å ʤʝʨʳ ʧʦʜʜʝʨʞʢʠ. ʉʣʦʡ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʝʩʪʨʝ ʚʦʟʤʦʞʥʳʭ ʤʝʨ 

ʧʦʜʜʝʨʞʢʠ, ʩʚʦʜʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʘʚʠʣ ʠ ʥʘʣʦʛʘʭ. ʀʩʪʦʯʥʠʢʦʤ 

ʠʥʬʦʨʤʘʮʠʠ ʩʣʫʞʘʪ ʀʉ ʩʫʙʲʝʢʪʘ ʈʌ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ 

ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ; 

Å ʪʘʨʠʬʳ. ʅʘ ʜʘʥʥʦʤ ʩʣʦʝ ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʟʤʝʨʝ ʪʘʨʠʬʦʚ ʥʘ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ, ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ ʠ ʪʜ. ʀʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ 

ʩʣʫʞʠʪ ʀʉ ʩʫʙʲʝʢʪʘ ʈʌ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʡ; 

Å ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ. ʉʣʦʡ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʩʫʨʩʘʭ (ʪʦʨʬ, ʛʣʠʥʘ, 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʢʘʤʝʥʴ, ʧʝʩʦʢ, ʛʨʘʚʠʡ ʠ ʪʜ). ʀʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʩʣʫʞʠʪ ʀʉ 

ʩʫʙʲʝʢʪʘ ʈʌ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʀʥʬʦʨʤʘʮʠʷ ʥʘ ʩʣʦʷʭ ʦʙʥʦʚʣʷʝʪʩʷ ʝʞʝʢʚʘʨʪʘʣʴʥʦ.  

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ ʦʪ 28 ʬʝʚʨʘʣʷ 

2012ʛ. ˉ74 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʪʠʧʦʚʦʡ ʬʦʨʤʳ ʢʘʨʪʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘè [1]. ɺ ʜʘʥʥʦʤ 

ʜʦʢʫʤʝʥʪʝ ʦʧʠʩʘʥʦ, ʢʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʥʚʝʩʪʠʮʠʦʥʥʦʤ ʧʨʦʝʢʪʝ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʥʝʩʝʥʘ ʥʘ 

ʢʘʨʪʫ, ʘ ʠʤʝʥʥʦ: 

1. ʇʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ; 

2. ʊʝʨʨʠʪʦʨʠʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ; 

3. ʆʪʨʘʩʣʝʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ; 

4. ʎʝʣʴ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ; 

5. ʎʝʣʝʚʳʝ ʠʥʜʠʢʘʪʦʨʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʢʘʟʘʪʝʣʠ 

ʦʙʲʝʤʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ, 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʟʜʘʚʘʝʤʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ); 

6. ʋʯʘʩʪʥʠʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ (ʢʦʦʨʜʠʥʘʪʦʨʳ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ 

ʠʩʧʦʣʥʠʪʝʣʠ, ʠʥʚʝʩʪʦʨʳ); 

7. ʉʨʦʢ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʨʦʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

(ʠʣʠ) ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʩʨʦʢʠ ʚʳʭʦʜʘ ʥʘ 
ʧʨʦʝʢʪʥʫʶ ʤʦʱʥʦʩʪʴ): 

8. ʉʪʦʠʤʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʠʩʪʦʯʥʠʢʠ ʠ ʦʙʲʝʤʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ;                         

9. ʄʝʭʘʥʠʟʤʳ ʦʢʘʟʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ; 

10. ʇʝʨʝʯʝʥʴ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʦʟʜʘʚʘʝʤʳʭ ʚ ʨʘʤʢʘʭ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ: 

- ʅʘʠʤʝʥʦʚʘʥʠʝ; 

- ʉʪʦʠʤʦʩʪʴ ʦʙʲʝʢʪʘ ʩ ʨʘʟʙʠʚʢʦʡ ʧʦ ʠʩʪʦʯʥʠʢʘʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ; 

-  ʇʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ, ʤʫʥʠʮʠʧʘʣʴʥʘʷ, ʯʘʩʪʥʘʷ ʠ ʠʥʳʭ 
ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ); 

-  ʅʘʣʠʯʠʝ ʟʝʤʣʝʦʪʚʦʜʘ; 

- ʅʘʣʠʯʠʝ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʚʢʣʶʯʘʷ ʩʤʝʪʫ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ); 

- ʅʘʣʠʯʠʝ ʟʘʢʣʶʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʝʢʪʥʦʡ 
ʜʦʢʫʤʝʥʪʘʮʠʠ (ʚʢʣʶʯʘʷ ʩʤʝʪʫ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ) ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ. 

11. ʇʦʢʘʟʘʪʝʣʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪʘ: 

- ɼʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʧʨʦʝʢʪʘ (ʚ ʛʦʜʘʭ); 

- IRR (ʚʥʫʪʨʝʥʥʷʷ ʥʦʨʤʘ ʜʦʭʦʜʥʦʩʪʠ, %); 

- NPV (ʯʠʩʪʘʷ ʧʨʠʚʝʜʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʘ, ʤʣʥ. ʨʫʙʣʝʡ); 

- ʉʪʘʚʢʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ (%). 
12. ʊʝʢʫʱʠʡ ʩʪʘʪʫʩ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ: 



-14- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

- ʉʪʘʜʠʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ (ʧʨʝʜʠʥʚʝʩʪʠʮʠʦʥʥʘʷ 
ʩʪʘʜʠʷ, ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ, ʟʘʚʝʨʰʝʥ); 

- ʆʩʚʦʝʥʥʳʝ ʩʨʝʜʩʪʚʘ (ʧʦ ʦʙʲʝʢʪʘʤ ʠ ʠʩʪʦʯʥʠʢʘʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ) ʩ 
ʫʢʘʟʘʥʠʝʤ ʦʙʲʝʢʪʦʚ, ʚʚʝʜʝʥʥʳʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

13. ʇʣʘʥ-ʛʨʘʬʠʢ ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʜʜʝʨʞʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

ʀʥʬʦʨʤʘʮʠʶ ʠʟ ʜʘʥʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʙʫʜʝʪ ʧʦʣʝʟʥʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʟʘʜʘʥʠʷ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʨʝʛʠʦʥʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʚʩʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 
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BIM -ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʦʙʦʪʠʟʘʮʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʋʬʠʤʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ 
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2 

ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʠʩʩʣʝʜʫʝʪ ʚʣʠʷʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ BIM-ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʘ 

ʪʘʢʞʝ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʘʤʦʡ BIM-ʪʝʭʥʦʣʦʛʠʡ. ɼʘʣʝʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ 

ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ BIM-ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʙʦʪʦʪʝʭʥʠʢʘ, BIM-ʪʝʭʥʦʣʦʛʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ, ʠʥʥʦʚʘʮʠʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

Abstract 

This article explores the impact of robotics and BIM technologies on modern construction, 

considering the advantages and applications of robotics in construction, as well as the main advantages 

of BIM technologies themselves. Next, the prospects for the joint use of robotics and BIM technologies 

in construction are analyzed. 

Keywords: robotics, BIM technologies, construction, automation, building information 

modeling, innovation, efficiency, safety. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʨʦʙʦʪʠʟʘʮʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ (BIM) 

ʚ ʩʚʦʝʡ ʩʚʷʟʢʝ ʧʨʝʦʙʨʘʟʦʚʘʣʠ ʩʬʝʨʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʥʳ ʫʩʢʦʨʷʪʴ 

ʧʨʦʮʝʩʩ ʩʘʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʦ ʠ ʧʦʚʳʰʘʶʪ ʝʛʦ ʢʘʯʝʩʪʚʦ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʝʢʪʦʚ.  

ʈʦʙʦʪʠʟʘʮʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʦʤʫ ʧʨʝʜʰʝʩʪʚʫʝʪ ʪʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ 

https://www.garant.ru/products/ipo/prime/doc/
https://www.economy.gov.ru/material/file/


Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -15- 

 

ʧʨʦʮʝʩʩʦʚ. ʇʨʦʝʢʪ ʤʦʥʪʘʞʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʘʥʦʚ, ʤʦʥʪʘʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, 

ʦʙʱʝʛʦ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʚʥʝʜʨʷʶʪʩʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʤʝʪʦʜʳ ʠ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ, ʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ.  

ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʷʚʣʷʝʪʩʷ 

ʚʥʝʜʨʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ ʥʘ ʦʩʥʦʚʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʠʞʝʥʠʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʊʝʭʥʦʣʦʛʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ (BIM) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʳʡ 

ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʥʝ ʪʦʣʴʢʦ ʚʠʨʪʫʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ, ʥʦ ʠ 

ʮʠʬʨʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

BIM ʫʯʠʪʳʚʘʝʪ ʚʩʝʩʪʦʨʦʥʥʝ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʦʙʲʝʢʪʘ, ʚʢʣʶʯʘʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʦʩʥʘʱʝʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ, ʵʢʩʧʣʫʘʪʘʮʠʶ, ʘ ʪʘʢʞʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʝʤʦʥʪʘ ʠʣʠ ʩʥʦʩʘ. ɺʩʝ ʵʪʠ 

ʘʩʧʝʢʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʲʝʢʪʦʤ, ʫʯʠʪʳʚʘʶʪʩʷ ʠ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ ʝʜʠʥʫʶ 

ʤʦʜʝʣʴ, ʧʦʟʚʦʣʷʷ ʣʝʛʢʦ ʚʥʦʩʠʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ BIM ʦʙʨʘʙʘʪʳʚʘʝʪ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʥʝʚʝʨʦʷʪʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʤʦʞʝʪ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʤʥʦʛʠʝ ʦʙʳʯʥʳʝ ʧʨʦʮʝʩʩʳ: ʫʧʨʘʚʣʝʥʠʝ ʙʘʟʦʡ 

ʜʘʥʥʳʭ, ʩʦʩʪʘʚʣʝʥʠʝ ʩʧʝʮʠʬʠʢʘʮʠʡ ʠ ʦʪʯʝʪʦʚ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩʧʝʮʠʘʣʠʩʪʳ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʙʦʣʝʝ ʚʘʞʥʳʭ ʟʘʜʘʯʘʭ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, BIM-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ï ʵʪʦ ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʟʜʘʥʠʷ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʬʦʨʤʘʮʠʶ ʦʙʦ ʚʩʝʭ ʝʛʦ ʵʣʝʤʝʥʪʘʭ, ʪʘʢʠʭ ʢʘʢ ʤʘʪʝʨʠʘʣʳ, 

ʛʝʦʤʝʪʨʠʷ, ʜʠʟʘʡʥ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʤʦʜʝʣʴ, ʦʥʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʩʯʠʪʳʚʘʝʪ ʚʩʝ ʜʘʥʥʳʝ ʩ ʫʯʝʪʦʤ ʚʥʝʩʝʥʥʳʭ ʢʦʨʨʝʢʪʠʨʦʚʦʢ, ʘ ʢʦʤʘʥʜʘ 

ʧʨʦʝʢʪʘ ʨʘʙʦʪʘʝʪ ʩ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʴʶ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʠʤʝʷ ʜʦʩʪʫʧ ʢ ʧʦʩʣʝʜʥʠʤ 

ʦʙʥʦʚʣʝʥʠʷʤ ʧʨʦʝʢʪʘ. 

ɼʘʥʥʘʷ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʚʳʷʚʣʷʪʴ ʢʦʥʬʣʠʢʪʳ ʠ ʦʰʠʙʢʠ ʝʱʝ ʜʦ ʥʘʯʘʣʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʦʢʨʘʱʘʷ ʚʨʝʤʝʥʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ, ʧʨʠ ʵʪʦʤ ʦʥʘ ʵʬʬʝʢʪʠʚʥʘ ʜʘʞʝ ʥʘ 

ʧʨʦʝʢʪʘʭ, ʛʜʝ ʪʨʝʙʫʶʪʩʷ ʩʣʦʞʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ. 

ʊʘʢ, ʩ ʧʦʤʦʱʴʶ BIM-ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʩʯʝʪ ʩʤʝʪʳ ʠ ʨʝʩʫʨʩʦʚ, 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʩʭʦʜʳ ʠ ʨʝʩʫʨʩʳ, ʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʨʘʙʦʪ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʩʨʦʢʠ ʟʘʚʝʨʰʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʦʚ ʧʨʦʝʢʪʘ.  

BIM, ʠʣʠ ʩʪʨʦʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʵʪʦ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʥʘ ʦʩʥʦʚʝ ʦʙʱʝʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʛʜʝ ʛʣʘʚʥʳʤ ʧʨʦʜʫʢʪʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪ, ʘ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʯʝʨʪʝʞʠ, ʩʧʝʮʠʬʠʢʘʮʠʠ ʠ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ. 

ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʧʝʨʝʭʦʜʝ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʨʦʩʪʘ ʦʙʲʝʤʘ 

ʙʫʤʘʞʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʫʩʣʦʞʥʝʥʠʷ ʨʘʙʦʪʳ ʩ ʥʝʡ, ʫʩʢʦʨʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʠʩʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʦʰʠʙʦʢ ʥʘ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʉʦʟʜʘʥʠʝ BIM-ʤʦʜʝʣʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʨʘʟʜʝʣʝʥʠʷ ʦʙʲʝʢʪʘ ʥʘ ʯʘʩʪʠ ʠ ʩʦʟʜʘʥʠʷ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʬʘʡʣʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʦʧʝʨʘʮʠʠ ʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʦʙʲʝʢʪʘ, ʩʦʟʜʘʥʠʝ 

ʦʩʝʡ ʠ ʫʨʦʚʥʝʡ, ʦʨʠʝʥʪʘʮʠʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʛʨʫʧʧʠʨʦʚʘʥʠʝ ʯʘʩʪʝʡ ʧʨʦʝʢʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ 

ʜʨʫʛʘ. ʌʘʡʣ ʢʦʦʨʜʠʥʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʙʦʪʳ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ. 

ʆʜʥʦʡ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ BIM-ʩʠʩʪʝʤ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʨʦʩʩʠʡʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ Renga, ʧʦʟʚʦʣʷʶʱʘʷ ʩʦʟʜʘʚʘʪʴ ʪʨʝʭʤʝʨʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠʥʪʝʨʴʝʨʳ ʠ ʚʥʫʪʨʝʥʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʷ ʥʘʮʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ BIM-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. (ʨʠʩ.1) 



-16- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 1. Renga - BIM-ʩʠʩʪʝʤʘ ʜʣʷ ʘʨʭʠʪʝʢʪʦʨʘ. 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ BIM-ʩʠʩʪʝʤ ʚ ʭʦʜʝ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʝʪ ʠʥʞʝʥʝʨʘʤ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʢʦʤʘʥʜ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ.  

BIM-ʪʝʭʥʦʣʦʛʠʷ ʚ ʢʦʨʥʝ ʠʟʤʝʥʠʣʘ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ 

ʚʨʝʤʝʥʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʘʪʦʤʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ "ʍʠʥʢʣʠʧʦʡʥʪ" (ɸʥʛʣʠʷ). ɹʦʣʝʝ 30 000 ʯʝʣʦʚʝʢ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʦʟʜʘʥʠʠ BIM-ʤʦʜʝʣʝʡ ʟʜʘʥʠʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ Tekla Structures ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ 

ʪʝʭʥʦʣʦʛʠʠ BIM. 

ʅʦ, ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʩʧʦʩʦʙʝʥ ʩʢʘʟʘʪʴʩʷ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘʥʠʷ, ʧʦʵʪʦʤʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʦʞʝʪ ʫʩʪʨʘʥʠʪʴ ʚʩʝ ʜʝʬʝʢʪʳ ʫʯʘʩʪʠʷ 

ʯʝʣʦʚʝʢʘ, ʘ ʪʝʭʥʦʣʦʛʠʷ BIM ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʫʪʝʤ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʝʝ ʚʟʘʠʤʦʩʚʷʟʷʭ ʬʦʨʤʠʨʫʝʪʩʷ 

ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʙʦʪʦʚ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʠʭ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 

ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚ.  

ʊʘʢ, ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ BIM-ʪʝʭʥʦʣʦʛʠʡ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ. ʈʦʙʦʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʠʟ BIM-ʤʦʜʝʣʝʡ 

ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʦʚʳʰʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʨʘʙʦʪ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, BIM ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʪʝʢʩʪ ʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʨʦʙʦʪʘʤʠ. 

ʇʨʠʤʝʨʳ ʠʥʪʝʛʨʘʮʠʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ BIM ʚʢʣʶʯʘʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʘʨʤʘʪʫʨʥʳʝ ʨʘʙʦʪʳ ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʜʣʷ BIM-ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ 

ʘʚʪʦʥʦʤʥʳʝ ʨʦʙʦʪʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʅʘʧʨʠʤʝʨ, Hilti Jaibot (ʨʠʩ. 1) ʨʝʰʘʝʪ ʩʚʦʠ ʟʘʜʘʯʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡïBIM. ʈʦʙʦʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʥʦʩʪʴʶ ʙʝʩʧʨʦʚʦʜʥʫʶ ʠ ʧʨʦʩʪʫʶ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʥʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ. ʆʥ ʩʧʦʩʦʙʝʥ ʪʦʯʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʧʦʤʝʱʝʥʠʠ ʠ ʧʨʦʩʚʝʨʣʠʚʘʪʴ ʦʪʚʝʨʩʪʠʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

ʧʳʣʠ. ɺʦʪ ʧʦʯʝʤʫ ʵʪʦ ʨʝʰʝʥʠʝ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʤʝʭʘʥʠʯʝʩʢʠʭ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʠ ʩʘʥʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ.  Jaibot ʫʧʨʘʚʣʷʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ ʩ ʧʦʤʦʱʴʶ ʧʫʣʴʪʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʩ ʦʜʥʦʛʦ ʤʝʩʪʘ ʥʘ ʜʨʫʛʦʝ. ʆʢʘʟʘʚʰʠʩʴ ʚ ʟʦʥʝ ʩʚʝʨʣʝʥʠʷ, ʨʦʙʦʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʩʚʝʨʣʠʪ ʚʩʝ ʦʪʚʝʨʩʪʠʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʩʷʛʘʝʤʦʩʪʠ. Jaibot ʧʦʣʫʯʘʝʪ ʜʘʥʥʳʝ ʦʪ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʘʭʝʦʤʝʪʨʘ Hilti PLT300 ʠ ʧʦʟʚʦʣʷʝʪ ʟʘʛʨʫʞʘʪʴ ʜʘʥʥʳʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʭʦʜʘ ʨʘʙʦʪ ʚ ʦʙʣʘʯʥʦʤ ʭʨʘʥʠʣʠʱʝ Hilti ʠ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʬʫʥʢʮʠʡ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʥʝʪ ʩʦʪʦʚʦʡ ʩʝʪʠ, ʪʘʢʠʭ ʢʘʢ ʧʦʜʚʘʣʳ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -17- 

 

 
ʈʠʩʫʥʦʢ 1. Hilti Jaibot. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʠ BIM-ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʦʧʨʝʜʝʣʷʶʪ ʩʦʚʨʝʤʝʥʥʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʜʝʣʘʷ ʝʛʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʙʝʟʦʧʘʩʥʳʤ ʠ ʫʩʪʦʡʯʠʚʳʤ. ʀʭ ʩʦʶʟ ʧʨʝʜʣʘʛʘʝʪ 

ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʠʥʜʫʩʪʨʠʠ, ʦʪʢʨʳʚʘʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʥʥʦʚʘʮʠʡ ʠ 

ʫʣʫʯʰʝʥʠʡ.  
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ɸʥʥʦʪʘʮʠʷ 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʚʢʣʶʯʘʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʘʨʭʠʪʝʢʪʫʨʫ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʠʨʪʫʘʣʴʥʘʷ ʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʚ ʢʦʥʪʝʢʩʪʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, 

ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ. 

 

Abstract 

Modern technologies play an important role in various industries, including construction, 

architecture and engineering. The presented article examines the application of information 

technologies such as computer-aided design systems, virtual and augmented reality, as well as the use 

of unmanned aerial vehicles and cloud services in the context of construction.  

Keywords: construction, information technology, computer-aided design systems, virtual 

reality, augmented reality, unmanned aerial vehicles, cloud services. 
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ʉʪʨʦʠʪʝʣʴʥʘʷ ʠʥʜʫʩʪʨʠʷ ʚ ʥʘʰʠ ʜʥʠ ʧʨʝʪʝʨʧʝʚʘʝʪ ʨʝʚʦʣʶʮʠʶ ʙʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʊ). ʊʘʤ, ʛʜʝ ʢʦʛʜʘ-ʪʦ ʨʫʯʥʦʡ ʪʨʫʜ ʠ ʙʫʤʘʞʥʳʝ ʯʝʨʪʝʞʠ ʙʳʣʠ 

ʥʦʨʤʦʡ, ʩʝʛʦʜʥʷ ʢʦʤʧʴʶʪʝʨʳ, ʜʨʦʥʳ, ʨʦʙʦʪʳ ʠ ʜʨʫʛʠʝ ʀʊ-ʨʝʰʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʕʪʠ ʠʥʥʦʚʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʠ ʙʝʟʦʧʘʩʥʳʭ ʧʨʦʝʢʪʦʚ, ʩʦʢʨʘʱʘʷ ʚʨʝʤʷ ʠ ʩʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʚʳʰʘʷ ʢʘʯʝʩʪʚʦ ʩʘʤʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʀʊ-ʪʝʭʥʦʣʦʛʠʡ. 
ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ, 
ʧʦʟʚʦʣʷʶʱʠʭ ʩʪʨʦʠʪʝʣʷʤ ʩʦʟʜʘʚʘʪʴ ʧʨʦʝʢʪʳ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ɺ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʯʝʨʪʝʞʝʡ ʠ ʜʨʫʛʦʡ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 
ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ).  

ʉɸʇʈ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩʘʤʫʶ ʪʨʫʜʦʝʤʢʫʶ ʯʘʩʪʴ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʫʶ ʩ 
ʩʦʟʜʘʥʠʝʤ ʯʝʨʪʝʞʝʡ. ʉʠʩʪʝʤʳ ʉɸʇʈ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʚʝʨʩʠʠ ʯʝʨʪʝʞʝʡ, 
ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʵʢʨʘʥʝ ʢʦʤʧʴʶʪʝʨʘ, ʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʣʘʚʠʘʪʫʨʘ ʠ 
ʤʳʰʴ, ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʯʝʨʪʝʞʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʕʪʠ ʩʠʩʪʝʤʳ ʦʙʲʝʜʠʥʷʶʪ ʪʝʭʥʠʯʝʩʢʠʝ 
ʩʨʝʜʩʪʚʘ ʠ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʶʪʩʷ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʠʥʞʝʥʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʉʣʝʜʫʶʱʠʤ ʧʨʠʤʝʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʊ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʷʚʣʷʝʪʩʷ 
ʧʨʠʤʝʥʝʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ.  

ɹʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʟʜʫʰʥʳʭ 
ʩʥʠʤʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʮʝʩʩ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʠʟʤʝʥʝʥʠʷ ʥʘ ʦʙʲʝʢʪʝ ʠ 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʨʦʝʢʪʦʤ. ʆʥʠ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʦ 
ʤʝʩʪʥʦʩʪʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ.  ɸ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʦʙʦʪʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʝʰʘʶʪ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ 
ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ ï ʥʝʭʚʘʪʢʫ ʨʘʙʦʯʝʡ ʩʠʣʳ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ ʜʣʷ ʟʘʜʘʯ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʪʘʢʠʭ ʢʘʢ ʢʦʧʢʘ 
ʪʨʘʥʰʝʡ, ʟʘʙʠʚʢʘ ʩʚʘʡ ʠʣʠ ʜʝʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʨʦʙʦʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ 
ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʩʪʨʦʡʢʝ, ʠʭ ʨʘʙʦʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʨʘʙʦʪ, ʪʘʢ ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʢʨʫʛʣʦʩʫʪʦʯʥʦ. 

ʉʪʨʦʠʪʝʣʴʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (Building Information Modeling, BIM) ð 
ʵʪʦ ʝʱʝ ʦʜʥʘ ʢʣʶʯʝʚʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ 
ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʟʜʘʥʠʡ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʜʝʪʘʣʝʡ ʠ ʧʘʨʘʤʝʪʨʦʚ, 
ʥʘʯʠʥʘʷ ʦʪ ʛʝʦʤʝʪʨʠʠ ʠ ʟʘʢʘʥʯʠʚʘʷ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʤʘʪʝʨʠʘʣʘʭ ʠ ʩʪʦʠʤʦʩʪʠ, ʠ ʧʦʟʚʦʣʷʶʱʘʷ 
ʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʤʧʘʥʠʷʤ ʣʫʯʰʝ ʧʦʥʠʤʘʪʴ ʧʨʦʝʢʪʳ ʠ ʫʣʫʯʰʘʪʴ ʠʭ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʩʥʠʞʘʷ 
ʨʠʩʢʠ ʠ ʦʧʪʠʤʠʟʠʨʫʷ ʟʘʪʨʘʪʳ.  ʉ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ BIM ʟʘʩʪʨʦʡʱʠʢʠ ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ 
ʫʧʨʘʚʣʷʪʴ ʨʘʩʭʦʜʘʤʠ, ʧʦʣʫʯʘʪʴ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʦʪʯʝʪʳ ʦ ʟʘʢʫʧʢʘʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʤʘʪʝʨʠʘʣʦʚ. 

ʂʘʩʘʪʝʣʴʥʦ ʧʨʠʤʝʥʝʥʠʷ, ʧʝʨʚʳʤ ʦʙʲʝʢʪʦʤ ʚ ʈʦʩʩʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʪʝʭʥʦʣʦʛʠʠ BIM, ʩʪʘʣ ʜʝʪʩʢʠʡ ʩʘʜ ʦʪ ɻʂ çʕʪʘʣʦʥè ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. ʇʨʦʝʢʪ ʧʨʦʰʝʣ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʵʢʩʧʝʨʪʠʟʫ ʚ ʮʠʬʨʦʚʦʤ ʬʦʨʤʘʪʝ ʠ ʧʦʣʫʯʠʣ ʦʜʦʙʨʝʥʠʝ ʚ ʩʝʥʪʷʙʨʝ 2020 ʛʦʜʘ. ɺ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʢʨʫʧʥʳʝ ʟʘʩʪʨʦʡʱʠʢʠ, ʪʘʢʠʝ ʢʘʢ çʇʀʂè ʠ çɹʨʫʩʥʠʢʘè, ʘʢʪʠʚʥʦ 
ʠʩʧʦʣʴʟʫʶʪ BIM.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ BIM-ʤʦʜʝʣʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢʞʝ ʠʥʪʝʛʨʘʮʠʶ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʜʣʷ 

ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʠ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʮʠʬʨʦʚʳʝ 

ʧʣʘʪʬʦʨʤʳ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʦʙʤʝʥʘ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, 

ʫʧʨʦʱʘʷ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʝʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʮʝʣʦʩʪʥʦʩʪʴ. 

ɺ ʦʙʣʘʢʝ ʭʨʘʥʠʪʩʷ ʨʘʟʣʠʯʥʘʷ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʥʘʯʠʥʘʷ ʦʪ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʘʨʭʠʪʝʢʪʦʨʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ. 

ɼʘʥʥʳʝ ʩʝʨʚʠʩʳ ʜʦʩʪʫʧʥʳ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʧʨʦʝʢʪʘ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʩ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʯʪʦ 

ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ.  

ʇʨʠʤʝʨʦʤ ʪʘʢʞʝ ʩʣʫʞʠʪ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʜʝʣʘʷ ʝʛʦ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ. ʉ ʧʦʤʦʱʴʶ ʩʝʥʩʦʨʦʚ ʠ ʫʤʥʳʭ ʫʩʪʨʦʡʩʪʚ ʤʦʞʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʨʘʟʣʠʯʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʘʢʠʤʠ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʚʣʘʞʥʦʩʪʴ, ʦʩʚʝʱʝʥʠʝ, ʘ ʪʘʢʞʝ ʦʪʩʣʝʞʠʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʝʜʦʪʚʨʘʱʘʷ ʘʚʘʨʠʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -19- 

 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʚ ʢʦʥʪʝʢʩʪʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʜʠʥʝʥʠʝ ʚʩʝʭ 

ʤʘʰʠʥ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʪʘʮʠʦʥʘʨʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʜʘʞʝ ʨʘʙʦʯʠʭ (ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʩʤʘʨʪ-ʯʘʩʳ) ʚ 

ʝʜʠʥʫʶ ʩʝʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʚʩʝ ʧʨʦʮʝʩʩʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʅʘʧʨʠʤʝʨ, ʤʠʢʩʝʨ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʘʪʯʠʢʦʤ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʚʦʨʘ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʨʝʜʝ, ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʟʘʢʘʟ ʙʝʪʦʥʘ ʥʘ ʟʘʚʦʜʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʨʝʤʷ ʝʛʦ 

ʜʦʩʪʘʚʢʠ ʜʣʷ ʟʘʛʨʫʟʢʠ. ɼʘʪʯʠʢʠ, ʦʪʩʣʝʞʠʚʘʶʱʠʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʝʡ, ʧʦʤʦʛʘʶʪ 

ʦʧʨʝʜʝʣʠʪʴ ʨʝʘʣʴʥʦʝ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʝ ʪʦʧʣʠʚʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʫ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ 

ʚʳʷʚʣʷʪʴ ʧʨʦʩʪʦʠ ʠ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʨʘʩʧʠʩʘʥʠʷ. 

ʇʨʠʤʝʨʦʤ ʫʩʧʝʰʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʀʊ-ʨʝʰʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʣʫʞʠʪ ʠ ʚʠʨʪʫʘʣʴʥʘʷ VR 

ʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ AR, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʩʠʤʫʣʷʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʦʙʫʯʘʪʴ ʧʝʨʩʦʥʘʣ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʝʢʪʳ ʜʣʷ ʟʘʢʘʟʯʠʢʦʚ. 

ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʨʝʘʣʠʩʪʠʯʥʳʡ ʮʠʬʨʦʚʦʡ ʤʠʨ, ʠʩʧʦʣʴʟʫʷ ʬʦʪʦʛʨʘʬʠʠ, 

ʨʝʥʜʝʨʠʥʛ ʠ ʚʠʜʝʦ ʩ ʦʙʟʦʨʦʤ 360 ʛʨʘʜʫʩʦʚ. ɺʦʟʤʦʞʥʦʩʪʠ VR ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʤʝʱʝʥʠʝ ʚ 

ʨʝʘʣʠʩʪʠʯʥʦʡ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʙʲʝʢʪʘʤʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɸ AR 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʬʨʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʥʘʣʦʞʝʥʥʳʝ ʥʘ ʨʝʘʣʴʥʫʶ ʩʨʝʜʫ, ʜʦʧʦʣʥʷʶʱʠʝ ʝʝ ʠ 

ʩʦʟʜʘʶʱʠʝ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʤʦʜʝʣʴ. 

 ʕʪʠ ʀʊ-ʨʝʰʝʥʠʷ ʜʦʙʘʚʣʷʶʪ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʨʝʘʣʠʟʤ ʚʠʨʪʫʘʣʴʥʳʤ ʦʙʲʝʢʪʘʤ, ʧʨʠʜʘʚʘʷ 

ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʬʠʟʠʯʝʩʢʦʝ "ʦʞʠʚʣʝʥʠʝ". ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʘʩʰʪʘʙʥʳʝ ʠ 

ʤʥʦʛʦʤʝʨʥʳʝ ʤʦʜʝʣʠ, ʦʙʦʛʘʱʘʷ ʠʭ ʩʧʝʮʠʬʠʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʦʧʳʪʦʤ ʦʪ ʧʝʨʚʦʛʦ ʣʠʮʘ ʠ 

ʩʧʦʩʦʙʩʪʚʫʷ ʧʨʠʥʷʪʠʶ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʝʰʝʥʠʡ. ʉ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʦʞʥʦ: 

Å ʧʨʦʚʝʨʷʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ; 

Å ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʛʨʝʩʩ ʠ ʚʳʷʚʣʷʪʴ ʧʨʦʙʣʝʤʳ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

Å ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʣʦʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʥʘ ʤʝʩʪʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʧʨʠʤʝʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʶʪ ʧʨʦʮʝʩʩʳ ʠ ʧʦʚʳʰʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʦ ʠ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʥʥʦʚʘʮʠʡ ʠ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ, ʧʦʟʚʦʣʷʷ ʩʪʨʦʠʪʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ, 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʠ ʙʝʟʦʧʘʩʥʳʝ ʦʙʲʝʢʪʳ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʥʦʩʠʪ ʧʦʣʴʟʫ ʢʘʢ ʩʘʤʦʡ 

ʦʪʨʘʩʣʠ, ʪʘʢ ʠ ʦʙʱʝʩʪʚʫ ʚ ʮʝʣʦʤ. ʈʝʚʦʣʶʮʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪʩʷ, ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʘʶʪ ʝʡ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ. 

***  

1. ɸʬʘʥʘʩʴʝʚ ɸ.ɸ., ɼʘʥʠʣʦʚ ʅ.ʅ. ʠ ʜʨ. ʊʝʭʥʦʣʦʛʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʄ., ɺʳʩʰʘʷ ʰʢʦʣʘ. ʀʟʜ. 1997 ʛ. 

,2000ʛ. 

2. ʇʨʦʭʦʨʩʢʠʡ, ɻ.ɺ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɻ.ɺ. 

ʇʨʦʭʦʨʩʢʠʡ. - ʄ.: ʂʥʦʈʫʩ, 2012. - 264 c. 

3. ʊʝʭʥʦʣʦʛʠʷ, ʤʝʭʘʥʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ: ʋʯʝʙʥʠʢ/ ɸʪʘʝʚ ʉ.ʉ., ɹʦʥʜʘʨʠʢ ɺ ɸ.; ʧʦʜ ʨʝʜ. ʉ.ʉ. 

ɸʪʘʝʚʘ, ʉ.ʗ.ʃʫʮʢʦʛʦ - ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 1990. 

4. ʊʨʘʤʙʦʚʝʮʢʠʡ ɺ. ʕʣʝʢʪʨʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ //ʉʪʨʦʠʪʝʣʴʥʘʷ 

ʛʘʟʝʪʘ, 2006, ˉ11 (9866) ʦʪ 17 ʤʘʨʪʘ 2006 ʛ. 

ɹʘʡʨʘʤʢʫʣʦʚ ʂ.ʍ. 

ʄʦʙʠʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʬʝʨʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ 

(ʈʦʩʩʠʷ, ʏʝʨʢʝʩʩʢ) 

doi: 10.18411/trnio-05-2024-714 

 

ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʨʘʟʚʠʪʠʷ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʦʥʪʝʢʩʪʝ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɸʚʪʦʨ ʘʥʘʣʠʟʠʨʫʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʩʠʩʪʝʤʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ, ʫʯʠʪʳʚʘʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʧʝʨʘʪʠʚʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʠʥʮʠʜʝʥʪʳ, ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʫʧʨʘʚʣʝʥʠʶ IT-



-20- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ɺ ʩʪʘʪʴʝ ʦʩʚʝʱʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʨʘʙʦʪʢʠ 

ʤʦʙʠʣʴʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʬʫʥʢʮʠʦʥʘʣ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʡ. ʇʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʘ 

ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʥʦʛʦ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ, ʩʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ, IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʝʨʚʝʨʦʚ, ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ, ʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʤʦʙʠʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

 

Abstract 

In this scientific work, the issue of the development of mobile technologies in the context of 

information system administration is considered. The author analyzes the need to create specialized 

mobile applications for system administrators, taking into account modern requirements for rapid 

response to incidents, monitoring and management of IT infrastructure. The article highlights the basic 

principles and trends in the development of mobile solutions for system administration, including 

functionality, application design and security. An example of the implementation of the functionality 

of a mobile application aimed at improving the efficiency of the system administrator is given.  

Keywords: administration, system administrator, information system, IT infrastructure, server 

maintenance, information security, network technologies, mobile technologies. 

 

ʄʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʠʭ ʧʨʠʣʦʞʝʥʠʷ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ. ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʀʥʪʝʨʥʝʪʘ, ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʠʩʧʦʣʴʟʫʝʪ 

ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʩʚʦʠʭ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʜʣʷ ʨʘʙʦʪʳ, ʦʙʱʝʥʠʷ, ʨʘʟʚʣʝʯʝʥʠʡ ʠ 

ʜʨʫʛʠʭ ʮʝʣʝʡ. ʉʪʘʮʠʦʥʘʨʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʚʩʝ ʯʘʱʝ ʪʝʨʷʶʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʤʦʙʠʣʴʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʠʟ-ʟʘ ʠʭ ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʉʠʩʪʝʤʥʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʩʠʩʪʝʤ. ɿʘʜʘʯʠ ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ, ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʠ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʨʝʟʝʨʚʥʦʝ 

ʢʦʧʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʕʪʠ 

ʟʘʜʘʯʠ ʪʨʝʙʫʶʪ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ IT-ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʚʳʢʦʚ, ʢʦʪʦʨʳʤʠ ʜʦʣʞʝʥ 

ʦʙʣʘʜʘʪʴ ʩʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʷʚʣʷʝʪʩʷ ʫʤʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʥʮʠʜʝʥʪʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʠ, ʠ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʫʪʝʯʝʢ ʠ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ 

ʧʦʢʘʟʳʚʘʶʪ ʨʦʩʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʤʦʙʠʣʴʥʳʭ ʨʝʰʝʥʠʷʭ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. 

ʄʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʩʠʩʪʝʤʥʳʭ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ, ʧʦʟʚʦʣʷʷ ʠʤ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʥʮʠʜʝʥʪʳ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʩʦʩʪʦʷʥʠʝ IT-ʩʠʩʪʝʤ ʠ ʧʨʠʥʠʤʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʈʘʟʨʘʙʦʪʢʘ 

ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʩʧʝʮʠʬʠʢʠ ʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʘʞʥʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʝʪʝʡ, ʩʝʨʚʝʨʦʚ, ʙʘʟ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʥʘʩʳʱʝʥʥʳʤ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʝʩʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ 

ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʥʳʡ ʜʦʩʪʫʧ ʢ ʩʣʦʞʥʳʤ ʬʫʥʢʮʠʷʤ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʟʘʱʠʪʫ ʜʘʥʥʳʭ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ ʦʬʬʣʘʡʥ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ, ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʘʥʠʠ ʫʞʝ ʥʘʯʘʣʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʦʨʧʦʨʘʪʠʚʥʳʝ 

ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʩʪʫʧ ʢ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʙʘʟʘʤ ʜʘʥʥʳʭ, ʟʘʱʠʪʫ 

ʜʘʥʥʳʭ ʠ ʨʘʙʦʪʫ ʚ ʫʜʘʣʝʥʥʦʤ ʨʝʞʠʤʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -21- 

 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʦʤʧʘʥʠʡ, ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʘʮʠʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʩ ʤʦʙʠʣʴʥʦʡ ʧʣʘʪʬʦʨʤʦʡ.  

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʟʤʝʥʝʥʠʝ ʨʘʙʦʯʠʭ ʧʨʘʢʪʠʢ, ʦʩʦʙʝʥʥʦ ʚ ʩʚʝʪʝ ʩʦʙʳʪʠʡ 

ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ, ʧʦʜʥʠʤʘʝʪ ʚʘʞʥʳʡ ʚʦʧʨʦʩ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʜʘʣʝʥʥʦʡ ʨʘʙʦʪʳ ʩ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ 

ʙʝʟʦʧʘʩʥʳʡ ʠ ʫʜʦʙʥʳʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʠ ʬʫʥʢʮʠʦʥʘʣʫ ʩ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ. ʈʝʰʝʥʠʝ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʜʘʥʥʳʭ, ʫʜʦʙʩʪʚʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʝʡ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʩʝʛʤʝʥʪ ʨʳʥʢʘ. ʂʦʤʧʘʥʠʠ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʥʘ 

ʨʘʟʨʘʙʦʪʢʝ ʪʘʢʠʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʠʤʝʶʪ ʭʦʨʦʰʠʝ ʰʘʥʩʳ ʥʘ ʫʩʧʝʭ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʈʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʚʝʩʢʠʭ ʦʙʦʩʥʦʚʘʥʠʡ:  

ʄʦʙʠʣʴʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ: ʉʠʩʪʝʤʥʳʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʯʘʩʪʦ ʨʘʙʦʪʘʶʪ ʚʥʝ ʦʬʠʩʘ, ʘ 

ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʠʪ ʫʧʨʘʚʣʷʪʴ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ. ʅʘʧʨʠʤʝʨ, 

ʦʥʠ ʩʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʫʚʝʜʦʤʣʝʥʠʷ ʦ ʩʙʦʷʭ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤ, ʤʦʥʠʪʦʨʠʪʴ ʩʪʘʪʫʩ ʩʝʨʚʝʨʦʚ ʠ ʩʝʪʝʡ, 

ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʪʴ ʜʝʡʩʪʚʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʩʠʩʪʝʤʘʤʠ ʧʨʷʤʦ ʩ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ.  

ʆʧʝʨʘʪʠʚʥʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ: ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʨʘʙʦʪʳ ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʪʠʚʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʧʨʦʙʣʝʤʳ ʠ ʩʙʦʠ. ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʠʪ 

ʧʨʠʥʠʤʘʪʴ ʤʦʤʝʥʪʘʣʴʥʳʝ ʤʝʨʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʥʝʧʦʣʘʜʦʢ, ʜʘʞʝ ʝʩʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʥʘʭʦʜʠʪʩʷ 

ʚʥʝ ʦʬʠʩʘ.  

ʇʨʠʤʝʨ ʢʦʜʘ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʨʚʝʨʦʚ ʠ ʫʚʝʜʦʤʣʝʥʠʷ ʦʙ 

ʠʥʮʠʜʝʥʪʘʭ:  

ʄʦʥʠʪʦʨʠʥʛ ʩʝʨʚʝʨʦʚ 

// ʂʦʜ React Native ʜʣʷ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

import React, { useState, useEffect } from 'react'; 

import { View, Text, Button } from 'react-native'; 

import axios from 'axios'; 

const ServerMonitorApp = () => { 

  const [serverStatus, setServerStatus] = useState('Offline'); 

  useEffect(() => { 
    // ɿʘʧʨʦʩ ʢ ʩʝʨʚʝʨʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʪʫʩʘ 

    axios.get('https://example.com/api/server/status') 

      .then(response => { 

        setServerStatus(response.data.status); 

      })  

      .catch(error => { 

        console.error('Error fetching server status:', error); 

      });  

  }, []);  

  return ( 

    <View> 

      <Text>Server Status: {serverStatus}</Text> 

      <Button 

        title="Refresh" 

        onPress={() => { 

          // ʆʙʥʦʚʣʝʥʠʝ ʩʪʘʪʫʩʘ ʩʝʨʚʝʨʘ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ 

          // (ʚʳʧʦʣʥʝʥʠʝ ʘʩʠʥʭʨʦʥʥʦʛʦ ʟʘʧʨʦʩʘ ʢ ʩʝʨʚʝʨʫ) 

        }}  

      /> 

    </View> 

  ); 

};  



-22- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

export default ServerMonitorApp; 

// ʂʦʜ Node.js ʜʣʷ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ 

const express = require('express'); 

const app = express(); 

const port = 3000; 

// ʄʘʨʰʨʫʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʪʫʩʘ ʩʝʨʚʝʨʘ 

app.get('/api/server/status', (req, res) => {  

  // ʃʦʛʠʢʘ ʧʨʦʚʝʨʢʠ ʩʪʘʪʫʩʘ ʩʝʨʚʝʨʘ 

  const serverStatus = 'Online'; // ʇʨʠʤʝʨ ʦʪʚʝʪʘ 

  res.json({ status: serverStatus }); 

});  

app.listen(port, () => { 

  console.log(`Server listening at http://localhost:${port}`); 

});  

ʋʚʝʜʦʤʣʝʥʠʝ ʦʙ ʠʥʮʠʜʝʥʪʘʭ 

// ʂʦʜ ʦʪʧʨʘʚʢʠ ʫʚʝʜʦʤʣʝʥʠʷ ʩ ʩʝʨʚʝʨʘ (Node.js) 

const admin = require('firebase-admin'); 

const serviceAccount = require('path/to/serviceAccountKey.json'); 

admin.initializeApp({ 

  credential: admin.credential.cert(serviceAccount), 

});  

const registrationToken = 'user-device-token'; // ʊʦʢʝʥ ʫʩʪʨʦʡʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ 

const message = { 

  notification: { 

    title: 'ʀʥʮʠʜʝʥʪ ʚ ʀʉ', 

    body: 'ʅʦʚʳʡ ʠʥʮʠʜʝʥʪ ʪʨʝʙʫʝʪ ʚʘʰʝʛʦ ʚʥʠʤʘʥʠʷ.', 

  },  

  token: registrationToken, 

};  

admin.messaging().send(message) 

  .then((response) => { 

    console.log('Successfully sent message:', response); 

  })  

  .catch((error) => { 

    console.error('Error sending message:', error); 

  });  

 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʪʘʪʫʩ ʩʝʨʚʝʨʦʚ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ, ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʠʤʝʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʦʚʣʷʪʴ ʵʪʦʪ ʩʪʘʪʫʩ, ʯʪʦʙʳ ʦʧʝʨʘʪʠʚʥʦ ʚʠʜʝʪʴ ʠʟʤʝʥʝʥʠʷ ʠ ʫʚʝʜʦʤʣʝʥʠʷ ʦʙ 

ʠʥʮʠʜʝʥʪʘʭ. ʕʪʦ ʣʠʰʴ ʤʘʣʘʷ ʯʘʩʪʴ ʬʫʥʢʮʠʦʥʘʣʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʚ ʤʦʙʠʣʴʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. ɺ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʥʦ ʙʫʜʝʪ ʚʚʝʩʪʠ 

ʬʫʥʢʮʠʦʥʘʣ ʧʦʟʚʦʣʷʶʱʠʡ ʦʪʦʙʨʘʞʘʪʴ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʩ ʨʘʩʰʠʨʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʢʘʞʝʪʩʷ ʦʯʝʥʴ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʠ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʋʯʠʪʳʚʘʷ ʤʘʣʘʷ ʯʘʩʪʴ ʬʫʥʢʮʠʦʥʘʣʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʚ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ 

ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʢʘʞʝʪʩʷ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʩ 

ʬʫʥʢʮʠʦʥʘʣʦʤ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʨʚʝʨʦʚ, ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʤʠʥʠʤʠʟʘʮʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʯʝʨʝʟ QR-

ʢʦʜʳ ʠʣʠ ʰʪʨʠʭ ʢʦʜʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʠʥʝʩʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʳʛʦʜʳ ʚ ʚʠʜʝ ʚʨʝʤʝʥʥʳʭ ʠ 

ʨʝʩʫʨʩʥʳʭ ʵʢʦʥʦʤʠʡ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ, ʚʘʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -23- 

 

ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʳʩʦʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʠʥʪʝʛʨʘʮʠʶ ʩ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ. 

ʉʦʟʜʘʥʠʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʩʧʦʩʦʙʩʪʚʫʷ 

ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʈʘʟʚʠʪʠʝ ʤʦʙʠʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʯʪʦ 

ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ 

ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʪʦʡ ʩʬʝʨʝ ʦʙʝʱʘʝʪ ʫʣʫʯʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠ 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʚ ʨʘʙʦʪʫ ʩʠʩʪʝʤʥʦʛʦ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʚ ʚʝʜʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʥʘʭʦʞʜʝʥʠʷ 

ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʠ ʫʩʪʨʘʥʠʪʴ ʥʝʧʦʣʘʜʢʫ ʠ ʜʨ. 
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ɸʥʥʦʪʘʮʠʷ 
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(ʉɸʇʈ) ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʳʧʦʣʥʷʝʪ 

ʚʘʞʥʫʶ ʟʘʜʘʯʫ ʚ ʫʣʫʯʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ.  
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Abstract 

This article examines the role of computer-aided design (CAD) systems in modern 

construction. Automation of design processes performs an important task in improving the efficiency 

and accuracy of construction work. 

Keywords: ʘutomation, construction, design, automation systems, precision, engineering, 

productivity. 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʩʝ ʙʦʣʴʰʝ ʧʦʣʘʛʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪ. ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʦʙʣʘʩʪʝʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʨʳʚʘ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʯʝʨʝʟ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ).  

ʉʠʩʪʝʤʳ ʉɸʇʈ ʠʤʝʶʪ ʨʷʜ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʙʣʘʛʦʜʘʨʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʩʦʟʜʘʥʠʷ ʯʝʨʪʝʞʝʡ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  ʊʘʢʞʝ ʉɸʇʈ ʠʤʝʶʪ 



-24- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʜʝʪʘʣʴʥʳʭ ʘʥʘʣʠʟʦʚ ʠ 

ʨʘʩʯʝʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʦʰʠʙʦʢ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʝʢʪʦʚ. 

ʊʘʢ, ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ) ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʨʦʝʢʪʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʦʪ 

ʥʝʙʦʣʴʰʠʭ ʞʠʣʳʭ ʟʜʘʥʠʡ ʜʦ ʢʨʫʧʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʉʪʨʫʢʪʫʨʘ ʉɸʇʈ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ: 

ɺ ʦʩʥʦʚʝ ʤʥʦʛʠʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʞʠʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʦʟʚʦʣʷʷ ʠʥʞʝʥʝʨʘʤ ʠ ʘʨʭʠʪʝʢʪʦʨʘʤ ʩʦʟʜʘʚʘʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʫʯʠʪʳʚʘʷ ʠʭ ʨʘʟʤʝʨʳ, ʬʦʨʤʳ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʢʣʶʯʘʷ ʬʫʥʜʘʤʝʥʪʳ, 

ʥʝʩʫʱʠʝ ʩʪʝʥʳ, ʧʝʨʝʢʨʳʪʠʷ, ʢʘʨʢʘʩʳ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ.  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ, ʦʪʦʧʣʝʥʠʷ, 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʢʘʥʘʣʠʟʘʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚʩʝ ʘʩʧʝʢʪʳ 

ʟʜʘʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ʇʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʥʘʣʠʟʦʚ ʧʨʦʝʢʪʘ, ʚʢʣʶʯʘʷ ʩʪʘʪʠʯʝʩʢʠʡ ʠ ʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ, ʦʮʝʥʢʫ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʘʥʘʣʠʟʘ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʝʢʪʘ. 

ɻʝʥʝʨʘʮʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ: ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʦʟʜʘʥʠʝ ʯʝʨʪʝʞʝʡ, ʩʧʝʮʠʬʠʢʘʮʠʠ, 

ʪʝʭʥʠʯʝʩʢʠʭ ʦʪʯʝʪʦʚ ʠ ʜʨʫʛʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʟʜʘʥʠʡ. 

ʊʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʚ ʉɸʇʈ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʠ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʉɸʇʈ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʩʪʘʥʜʘʨʪʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʠʟʙʘʚʣʷʝʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʦʚʪʦʨʷʪʴ ʦʜʥʫ ʠ ʪʫ ʞʝ ʨʘʙʦʪʫ ʠ ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʮʝʜʫʨʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ - ʵʪʦ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʘʙʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʧʨʦʛʨʘʤʤʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʝʜʠʥʳʤ 

ʠʥʪʝʨʬʝʡʩʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʞʝʥʝʨʘʤ. ʉʪʨʫʢʪʫʨʘ ʉɸʇʈ ʚʦ ʚʩʝʭ ʘʩʧʝʢʪʘʭ ʧʨʠʚʝʣʘ ʢ 

ʧʦʷʚʣʝʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʉɸʇʈ. 

 

 
ʈʠʩʫʥʦʢ 1. ʉʦʩʪʘʚ ʠ ʚʠʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʉɸʇʈ. 

 

ʂʦʤʧʣʝʢʩ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʚʦʜ ʠ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠʩʪʝʤʫ, 

ʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠʩʪʝʤʝ, ʦʪʦʙʨʘʞʝʥʠʝ ʠ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʚ ʫʜʦʙʥʦʤ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʚʠʜʝ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -25- 

 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɸʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʉɸʇʈ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʝʨʠʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ 

ʠʥʬʦʨʤʘʮʠʠ) ʠ ʩʝʪʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʇʨʦʛʨʘʤʤʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʉɸʇʈ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʦʙʝʩʧʝʯʝʥʠʝ:  

1. ʀʥʬʦʨʤʘʮʠʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ (DB), ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ 

ʜʘʥʥʳʭ (ʉʋɹɼ) ʠ ʜʨʫʛʠʭ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ; 

2. ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ (GUI): ʕʪʦʪ ʢʦʤʧʦʥʝʥʪ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʠʤ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʦʟʜʘʚʘʪʴ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ 

ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʤʦʜʝʣʠ ʚ ʫʜʦʙʥʦʤ ʜʣʷ ʥʠʭ ʚʠʜʝ. 

3. ʄʘʪʝʤʘʪʠʢʘ (ʄʆ), ʦʙʲʝʜʠʥʷʶʱʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʤʦʜʝʣʠ ʠ 

ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

4. ʗʟʳʢ, ʚʳʨʘʞʘʝʤʳʡ ʷʟʳʢʦʤ ʦʙʱʝʥʠʷ ʤʝʞʜʫ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤʠ ʠ 

ʢʦʤʧʴʶʪʝʨʘʤʠ, ʷʟʳʢʦʤ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʉɸʇʈ;  

5. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ 

ʉɸʇʈ;  

6. ɼʣʷ ʭʨʘʥʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʨʦʝʢʪʘʭ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʙʘʟʘ ʜʘʥʥʳʭ ʠʣʠ ʜʨʫʛʦʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʭʨʘʥʠʣʠʱʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʦʭʨʘʥʷʪʴ ʩʚʦʠ ʧʨʦʝʢʪʳ, ʜʝʣʠʪʴʩʷ ʠʤʠ ʩ ʢʦʣʣʝʛʘʤʠ ʠ ʚʝʩʪʠ 

ʚʝʨʩʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ. 

7. ʄʝʪʦʜʦʣʦʛʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠʥʦʛʜʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ MetO;  

8. ʄʦʜʫʣʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ: ʕʪʠ ʢʦʤʧʦʥʝʥʪʳ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʧʨʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʨʦʣʷʤʠ ʜʦʩʪʫʧʘ, ʥʘʩʪʨʦʡʢʘʤʠ 

ʧʨʦʝʢʪʘ ʠ ʜʨʫʛʠʤʠ ʘʩʧʝʢʪʘʤʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʴʰʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠʥʪʝʛʨʠʨʦʚʘʥʳ 

ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʦʩʥʦʚʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʉɸʇʈ. 

 

 
ʈʠʩʫʥʦʢ 2. ʇʨʠʤʝʨ ʩʪʨʫʢʪʫʨʳ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʉɸʇʈ. 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʩʪʘʚ ʩʪʨʫʢʪʫʨʳ ʉɸʇʈ ʠ ʝʝ ʧʦʜʩʠʩʪʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʘʣʠʟʦʚʘʥʥʳʤ ʚ 

ʥʝʡ ʤʝʪʦʜʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʊʘʢʠʝ ʨʝʰʝʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʦʟʚʦʣʷʶʪ 

ʠʥʞʝʥʝʨʫ, ʨʘʙʦʪʘʶʱʝʤʫ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ, ʧʦʚʳʩʠʪʴ ʩʚʦʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʩʥʠʟʠʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʘʢʪʫʘʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. 

ʂʦʤʧʘʥʠʷ Autodesk, Inc., ʷʚʣʷʶʱʘʷʩʷ ʚʝʜʫʱʠʤ ʤʠʨʦʚʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, ʚʢʣʶʯʘʷ ʧʨʦʤʳʰʣʝʥʥʦʝ ʠ ʛʨʘʞʜʘʥʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 



-26- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʨʝʰʝʥʠʡ ʩ 1982 ʛʦʜʘ. ʕʪʠ ʨʝʰʝʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʠʥʞʝʥʝʨʦʚ ʠ ʜʠʟʘʡʥʝʨʦʚ, 

ʧʦʤʦʛʘʷ ʠʤ ʩʦʟʜʘʚʘʪʴ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʠ ʧʨʦʚʦʜʠʪʴ ʚʠʟʫʘʣʠʟʘʮʠʶ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ 

ʧʦʚʝʜʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʢʦʤʧʘʥʠʠ ʷʚʣʷʝʪʩʷ AutoCAD, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʩʨʝʜʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʳʙʠʨʘʝʤʘʷ ʤʥʦʛʠʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʩʠʩʪʝʤ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʦʙʣʘʩʪʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, 

ʘʨʭʠʪʝʢʪʫʨʳ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʛʝʦʜʝʟʠʠ. 

ɼʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʘʨʭʠʪʝʢʪʦʨʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʤʧʘʥʠʷ 

ʨʘʟʨʘʙʦʪʘʣʘ Autodesk Architectural Desktop, ʧʨʝʜʦʩʪʘʚʣʷʶʱʫʶ ʤʦʱʥʳʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʬʫʥʢʮʠʠ, ʵʢʦʥʦʤʷʱʠʝ ʚʨʝʤʷ ʠ ʫʣʫʯʰʘʶʱʠʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ. ʕʪʘ ʧʨʦʛʨʘʤʤʘ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ ʚ ʨʘʙʦʪʝ, ʘ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʜʦ ʤʝʣʴʯʘʡʰʠʭ ʜʝʪʘʣʝʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʉɸʇʈ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʱʘʪʴ ʩʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʠ ʧʦʚʳʰʘʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʡ 

ʚ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʛʦʩʷ ʨʳʥʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ 

ʉɸʇʈ ʩʪʘʥʦʚʷʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʮʝʩʩʫ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʧʦʜʙʦʨʫ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʦʚ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. ɺ ʪʝʢʩʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʘʢʠʝ ʚʦʧʨʦʩʳ, ʢʘʢ: 

ʚʘʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ ʩ ʢʣʠʝʥʪʘʤʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʭʘʥʠʟʤʘ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʬʠʣʴʪʨʘʮʠʠ, ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʦʪ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʨʝʢʦʤʝʥʜʘʮʠʠ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩ, ʬʠʣʴʪʨʘʮʠʷ, ʘʣʛʦʨʠʪʤ. 

 

Abstract 

The article is devoted to the process of developing automated systems of recommendations for 

the selection of services, as well as ways to implement them. The text discusses issues such as: the 

importance of automating and optimizing the process of working with clients, the need to use 

recommendation systems, the main processes in developing a recommendation and filtering 

mechanism, the pros and cons of implementing this module. 
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Keywords: ʘutomation, recommendations, mobile application, business process, filtering, 

algorithm. 

 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʨʘʟʣʠʯʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʪʘʢ ʢʘʢ ʪʝʤʧ ʞʠʟʥʠ ʨʘʩʪʝʪ, ʠ 

ʯʪʦʙʳ ʛʨʘʤʦʪʥʦ ʚʳʩʪʨʘʠʚʘʪʴ ʧʨʦʜʚʠʞʝʥʠʝ ʩʚʦʠʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʠ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ ʠʭ ʧʨʠʦʙʨʝʪʝʥʠʷ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʧʦʠʩʢ ʠ ʬʠʣʴʪʨʘʮʠʶ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʧʘʨʘʤʝʪʨʘʤ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʢʦʥʪʝʥʪ ʧʦ 

ʠʥʪʝʨʝʩʘʤ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ çWedding Dreamè ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʦʤʦʱʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʚʘʜʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʧʦʜʨʷʜʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʩʚʘʜʝʙʥʦʝ ʪʦʨʞʝʩʪʚʦ. ʉʧʝʢʪʨ ʫʩʣʫʛ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʤʦʙʠʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ, ʦʯʝʥʴ ʰʠʨʦʢʠʡ, 

ʤʦʞʥʦ ʥʘʡʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʜʝʢʦʨʘʪʦʨʘ, ʬʣʦʨʠʩʪʘ, ʩʪʠʣʠʩʪʘ 

ʠ ʪ.ʜ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʩʠʩʪʝʤʝ ʤʦʞʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʩʚʘʜʝʙʥʳʤ ʦʨʛʘʥʠʟʘʪʦʨʘʤ, ʢʦʪʦʨʳʝ ʚ 

ʜʘʣʴʥʝʡʰʝʤ, ʩ ʧʦʤʦʱʴʶ ʧʨʠʣʦʞʝʥʠʷ, ʥʘʡʜʫʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʘʜʴʙʳ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʧʦʠʩʢ ʧʦʜʨʷʜʯʠʢʦʚ. ʇʨʦʮʝʩʩ ʧʦʜʙʦʨʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʦʨʞʝʩʪʚʘ ʦʙʳʯʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʧʨʦʩʤʦʪʨ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, 

ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʥʝʪ ʧʣʦʱʘʜʦʢ ʠʣʠ ʞʝ ʦʙʲʷʚʣʝʥʠʡ. ɿʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʩʚʷʟʘʪʴʩʷ ʩ ʤʘʩʪʝʨʦʤ ʠ 

ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʦʥ ʦʪʚʝʪʠʪ ʠ ʥʫʞʥʘʷ ʜʘʪʘ ʝʱʝ ʩʚʦʙʦʜʥʘ.  

ɺ ʤʦʙʠʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ çWedding Dreamè ʚʳʰʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʨʦʮʝʩʩ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪʩʷ. ʆʧʪʠʤʠʟʘʮʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʜʠʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, 

ʛʜʝ ʭʨʘʥʠʪʩʷ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʜʨʷʜʯʠʢʘʭ ʠ ʫʩʣʫʛʘʭ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ 

ʧʦʜʙʦʨʘ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʂʘʢ ʠʪʦʛ, ʥʝ ʥʫʞʥʦ ʟʘʪʨʘʯʠʚʘʪʴ ʚʨʝʤʷ ʥʘ ʦʞʠʜʘʥʠʝ ʦʪʚʝʪʘ ʧʦʜʨʷʜʯʠʢʘ ʠ 

ʥʘ ʦʙʱʝʥʠʝ ʧʦ ʧʦʚʦʜʫ ʜʘʪʳ ʠ ʠʥʳʭ ʪʦʥʢʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʧʣʘʪʬʦʨʤʘ. ɽʩʣʠ ʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʩʫʜʠʪʴ ʜʝʪʘʣʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ, ʪʦ ʩʦ ʩʧʝʮʠʘʣʠʩʪʦʤ ʤʦʞʥʦ ʩʚʷʟʘʪʴʩʷ 

ʯʝʨʝʟ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʝʛʦ ʣʠʯʥʦʤ ʧʨʦʬʠʣʝ. ʊʘʢʞʝ ʢʣʠʝʥʪ ʤʦʞʝʪ 

ʤʛʥʦʚʝʥʥʦ ʟʘʙʨʦʥʠʨʦʚʘʪʴ ʧʦʥʨʘʚʠʚʰʫʶʩʷ ʝʤʫ ʫʩʣʫʛʫ, ʚʝʜʴ ʙʣʘʛʦʜʘʨʷ ʩʠʩʪʝʤʝ ʙʨʦʥʠʨʦʚʘʥʠʡ, ʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʣʝʥʜʘʨʝʤ ʩʦ ʩʚʦʙʦʜʥʳʤʠ ʜʘʪʘʤʠ ʠ 
ʚʨʝʤʝʥʥʳʤʠ ʦʢʦʰʢʘʤʠ.  

ɼʣʷ ʙʦʣʴʰʝʡ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʢʣʠʝʥʪʫ ʙʳʩʪʨʝʝ ʧʦʜʦʙʨʘʪʴ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʘʜʝʙʥʦʛʦ ʪʦʨʞʝʩʪʚʘ.  

ʉʫʪʴ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʨʝʢʦʤʝʥʜʘʮʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʫʜʫʪ 

ʜʦʩʪʫʧʥʳ ʧʨʝʜʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʥ ʝʱʝ ʥʝ ʚʠʜʝʣ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʠʭ ʩʧʠʩʦʢ ʙʫʜʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʠʷ ʫʩʣʫʛ, ʩ ʢʦʪʦʨʳʤʠ ʢʣʠʝʥʪ ʫʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʣ ʨʘʥʝʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʝʪ ʜʦʩʪʠʛʘʪʴʩʷ ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʦʜʙʦʨʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʘʜʴʙʳ, ʪʘʢ ʢʘʢ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʫʜʝʪ ʩʨʘʟʫ ʞʝ ʧʦʣʫʯʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʪʦʣʴʢʦ ʠʥʪʝʨʝʩʫʶʱʠʭ ʝʛʦ ʪʦʚʘʨʦʚ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʘʣʛʦʨʠʪʤʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʜʦʩʪʘʪʦʯʥʦ 

ʤʥʦʛʦ, ʥʦ ʚʩʝ ʦʥʠ ʢʨʫʪʷʪʩʷ ʚʦʢʨʫʛ ʙʘʟʦʚʳʭ, ʜʘʚʥʦ ʦʧʨʝʜʝʣʝʥʥʳʭ, ʩʧʦʩʦʙʦʚ. 

ʇʨʝʞʜʝ ʯʝʤ ʚʳʙʨʘʪʴ ʘʣʛʦʨʠʪʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʥʝʦʙʭʦʜʠʤʦ 

ʙʳʣʦ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʦʥʘ ʙʫʜʝʪ ʠʟ ʩʝʙʷ ʧʨʝʜʩʪʘʚʣʷʪʴ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪʚʝʪʳ 

ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 

ʏʪʦ ʙʫʜʝʪ ʧʨʝʜʤʝʪʦʤ ʨʝʢʦʤʝʥʜʘʮʠʡ? ï ʋʩʣʫʛʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʘʜʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. 

ʂʘʢʘʷ ʮʝʣʴ ʨʝʢʦʤʝʥʜʘʮʠʡ? ï ʇʦʚʳʰʝʥʠʝ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ, ʟʘ ʩʯʝʪ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

ʏʪʦ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʨʝʢʦʤʝʥʜʘʮʠʡ? ï ʀʩʪʦʨʠʷ ʧʨʦʩʤʦʪʨʘ ʫʩʣʫʛ ʦʪʜʝʣʴʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʂʘʢʘʷ ʩʪʝʧʝʥʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ? ï ʇʝʨʩʦʥʘʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʥʢʨʝʪʥʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝ. 



-28- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺ ʢʘʢʦʤ ʬʦʨʤʘʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ? ï ʃʝʥʪʘ ʚʥʠʟʫ ʵʢʨʘʥʘ ʥʘ ʩʪʨʘʥʠʮʘʭ 

ʥʦʚʦʩʪʥʦʡ ʣʝʥʪʳ ʠ ʧʦʠʩʢʘ. 

ʉʣʝʜʫʶʱʠʤ ʚʦʧʨʦʩʦʤ ʚ ʜʘʥʥʦʤ ʩʧʠʩʢʝ ʠʜʝʪ ʚʳʙʦʨ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ 

ʨʝʢʦʤʝʥʜʘʮʠʡ. ʉʘʤʳʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʷʚʣʷʶʪʩʷ: ʥʝ ʧʝʨʩʦʥʘʣʴʥʳʝ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʤʘʪʨʠʯʥʦʤ ʨʘʟʣʦʞʝʥʠʠ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʬʠʣʴʪʨʘʮʠʶ ʥʘ ʦʩʥʦʚʝ ʢʦʥʪʝʥʪʘ, ʠʤʝʶʱʠʝ 

ʢʦʣʣʘʙʦʨʘʪʠʚʥʫʶ ʬʠʣʴʪʨʘʮʠʶ ʠ ʤʝʪʦʜʳ. 

ɺ ʤʦʙʠʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʧʦʜʙʠʨʘʪʴ ʩʧʠʩʦʢ ʥʦʚʳʭ ʫʩʣʫʛ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʀʩʪʦʨʠʷ ʢʣʠʝʥʪʘ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʩʧʠʩʦʢ ʧʨʦʩʤʦʪʨʝʥʥʳʭ ʨʘʥʝʝ ʫʩʣʫʛ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʚʳʜʘʚʘʪʴ 

ʨʝʢʦʤʝʥʜʘʮʠʠ, ʫ ʢʦʪʦʨʳʭ ʦʧʠʩʘʥʠʝ ʧʦʭʦʞʝ ʥʘ ʧʨʦʩʤʦʪʨʝʥʥʳʝ ʫʩʣʫʛʠ. ʊʘʢʞʝ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʦʪʚʝʪʘʭ ʥʘ ʚʦʧʨʦʩʳ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ ʨʝʢʦʤʝʥʜʘʮʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʩʪʦʠʪ ʧʨʠʤʝʥʠʪʴ ʬʠʣʴʪʨʘʮʠʶ ʥʘ ʦʩʥʦʚʝ ʢʦʥʪʝʥʪʘ. ʇʦ-ʜʨʫʛʦʤʫ ʵʪʦʪ ʤʝʪʦʜ 

ʥʘʟʳʚʘʝʪʩʷ Content-Based Filtering. 

Content-Based Filtering ï ʵʪʦ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʚʳʜʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʩʣʫʛʘʤ. ʅʘʧʨʠʤʝʨ, ʨʘʩʩʤʦʪʨʠʤ ʧʦʧʫʣʷʨʥʳʡ 

ʤʘʨʢʝʪʧʣʝʡʩ çWildberriesè. ɼʦʧʫʩʪʠʤ, ʚʳ ʠʩʢʘʣʠ ʪʫʬʣʠ ʥʘ ʥʝʚʳʩʦʢʦʤ ʢʘʙʣʫʢʝ, ʧʨʦʩʤʦʪʨʝʣʠ 

ʥʝʩʢʦʣʴʢʦ ʪʦʚʘʨʦʚ, ʢʘʢʠʝ-ʪʦ ʩʦʭʨʘʥʠʣʠ ʠʣʠ ʤʦʞʝʪ ʜʘʞʝ ʦʬʦʨʤʠʣʠ ʟʘʢʘʟ. ʇʦʩʣʝ ʪʘʢʠʭ ʜʝʡʩʪʚʠʡ 

ʚ ʙʫʜʫʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʚʳ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴ ʫʚʠʜʠʪʝ ʘʥʘʣʦʛʠʯʥʦʶ ʦʙʫʚʴ, ʘ ʥʝ 

ʧʨʝʜʣʦʞʝʥʠʷ ʩ ʨʝʟʠʥʦʚʳʤʠ ʩʘʧʦʛʘʤʠ. ʀʤʝʥʥʦ ʪʘʢ ʨʘʙʦʪʘʝʪ ʜʘʥʥʳʡ ʘʣʛʦʨʠʪʤ, ʦʥ ʧʦʜʙʠʨʘʝʪ 

ʧʦʭʦʞʠʝ ʧʦ ʦʧʠʩʘʥʠʶ ʪʦʚʘʨʳ ʠ ʧʨʝʜʣʘʛʘʝʪ ʠʭ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ɹʦʣʴʰʠʤ ʧʣʶʩʦʤ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʣʷ ʝʛʦ ʨʘʙʦʪʳ ʥʝ ʥʫʞʥʳ ʜʘʥʥʳʝ 

ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʚʝʩʴ ʩʧʠʩʦʢ ʨʝʢʦʤʝʥʜʘʮʠʡ ʩʦʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʢʣʠʝʥʪʘ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʣʦʷʣʴʥʦʩʪʴ ʢʣʠʝʥʪʘ ʢ ʩʠʩʪʝʤʝ, ʪʘʢ ʢʘʢ ʢʦʥʪʝʥʪ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ 

ʦʩʥʦʚʝ ʝʛʦ ʠʥʪʝʨʝʩʦʚ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʠ ʤʠʥʫʩ ʪʘʢʦʛʦ ʘʣʛʦʨʠʪʤʘ. ʇʨʠ ʧʝʨʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʣʦʞʝʥʠʷ 

ʙʫʜʝʪ ʚʳʚʦʜʠʪʴʩʷ ʥʘʙʦʨ ʨʘʟʣʠʯʥʳʭ ʥʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʝʩʣʠ ʟʘʨʘʥʝʝ ʥʝ 

ʧʦʜʛʦʪʦʚʠʪʴ ʩʧʠʩʦʢ ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ɺʪʦʨʳʤ ʤʠʥʫʩʦʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʨʝʢʦʤʝʥʜʘʮʠʷʭ, ʪ.ʝ. ʚ ʣʝʥʪʝ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʦʷʚʣʝʥʠʝ ʦʪʣʠʯʥʳʭ ʦʪ ʠʩʪʦʨʠʠ ʧʨʦʩʤʦʪʨʘ ʪʦʚʘʨʦʚ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʤʝʪʦʜʦʤ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ ʟʘ ʩʨʘʚʥʝʥʠʝ ʦʧʠʩʘʥʠʷ ʫʩʣʫʛ. ɼʣʷ ʜʘʥʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʧʦʜʭʦʜʷʪ ʪʨʠ ʤʝʪʦʜʘ: ʪʦʯʝʯʥʦʝ ʩʭʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ, ʧʦʧʘʨʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʠ 

ʢʦʩʠʥʫʩʥʦʝ ʧʦʜʦʙʠʝ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʷʚʣʷʝʪʩʷ ʢʦʩʠʥʫʩʥʦʝ 

ʧʦʜʦʙʠʝ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʪʘʢ ʢʘʢ ʩʧʦʩʦʙʝʥ ʨʘʙʦʪʘʪʴ ʩ ʙʦʣʴʰʠʤʠ 

ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʙʳʩʪʨʳʝ ʚʳʯʠʩʣʝʥʠʷ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʩʯʝʪʦʚ ʪʘʢʞʝ ʝʩʪʴ 

ʚʝʩʦʤʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ. ɺʩʝ ʟʥʘʯʝʥʠʷ ʧʦʣʫʯʘʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 1, ʯʪʦ ʫʧʨʦʱʘʝʪ 

ʥʘʧʠʩʘʥʠʝ ʫʩʣʦʚʠʡ ʚ ʢʦʜʝ. 

ʄʝʪʦʜ ʢʦʩʠʥʫʩʥʦʛʦ ʧʦʜʦʙʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʜʚʫʤʷ 

ʫʩʣʫʛʘʤʠ. ʉʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʳʯʠʩʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʧʦʜʦʙʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʚʝʢʪʦʨʘʤʠ. 

ʕʪʠ ʚʝʢʪʦʨʳ ʦʙʨʘʟʫʶʪ ʫʛʦʣ, ʢʦʩʠʥʫʩ ʢʦʪʦʨʦʛʦ ʠ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʦʮʝʥʢʦʡ ʩʭʦʜʩʪʚʘ.  

ɺʳʰʝ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʧʦʜʦʙʠʷ ʧʦʣʫʯʘʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 1. ɽʩʣʠ 

ʟʥʘʯʝʥʠʝ ʨʘʚʥʦ 1, ʪʦ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ ʠ ʫʛʦʣ 

ʤʝʞʜʫ ʥʠʤʠ ʨʘʚʝʥ 0 ʛʨʘʜʫʩʦʚ. ɽʩʣʠ ʞʝ ʟʥʘʯʝʥʠʝ ʩʭʦʜʩʪʚʘ ʨʘʚʥʦ 0, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʝʢʪʦʨʳ 

ʥʝ ʠʤʝʶʪ ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʠ ʫʛʦʣ ʤʝʞʜʫ ʥʠʤʠ ʨʘʚʝʥ 90 ʛʨʘʜʫʩʦʚ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʢʦʩʠʥʫʩʥʦʛʦ ʧʦʜʦʙʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ: 

cos₣(a,b)=(a *b )/(ớa  ớ*ớb  ớ )₤ 

ʥʦʧ a ï ʚʝʢʪʦʨ ʵʣʝʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʠʩʪʦʨʠʠ ʧʨʦʩʤʦʪʨʘ ʢʣʠʝʥʪʘ, b ï ʚʝʢʪʦʨ 

ʣʶʙʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʩʠʩʪʝʤʝ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -29- 

 

ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʢʦʜʘ ʜʣʷ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩʪʦʠʪ ʫʯʝʩʪʴ ʦʜʠʥ ʥʶʘʥʩ. 

ʂʦʤʧʴʶʪʝʨ ʜʦʣʞʝʥ ʦʙʨʘʙʘʪʳʚʘʪʴ ʦʧʠʩʘʥʠʝ ʫʩʣʫʛʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ. ʊʘʢ 

ʢʘʢ ʫ ʥʝʛʦ ʥʝʪ ʪʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ, ʠʥʬʦʨʤʘʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʩʪʠ ʥʘ ʷʟʳʢ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʪ.ʝ. ʧʨʝʜʩʪʘʚʠʪʴ ʝʝ ʚ ʯʠʩʣʦʚʦʤ ʚʠʜʝ. ʉ ʵʪʦʡ ʟʘʜʘʯʝʡ ʧʨʝʢʨʘʩʥʦ 

ʩʧʨʘʚʠʪʩʷ ʤʝʪʦʜ TF-IDF. ɼʘʥʥʳʡ ʤʝʪʦʜ ʟʘʥʠʤʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦʜʩʯʠʪʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʚʪʦʨʝʥʠʡ ʦʜʥʦʛʦ ʩʣʦʚʘ ʚʦ ʚʩʝʭ ʦʧʠʩʘʥʠʷʭ ʫʩʣʫʛ ʠ ʚʳʩʪʘʚʣʷʝʪ ʦʮʝʥʢʫ. ʏʝʤ ʥʠʞʝ ʦʮʝʥʢʘ ʫ 

ʩʣʦʚʘ, ʪʝʤ ʯʘʱʝ ʦʯʰ ʧʦʚʪʦʨʷʝʪʩʷ ʚ ʪʝʢʩʪʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʦʟʚʦʣʷʝʪ 

ʠʩʢʣʶʯʠʪʴ ʩʨʘʚʥʝʥʠʝ ʧʦ ʯʘʩʪʦ ʧʦʚʪʦʨʷʶʱʠʤʩʷ ʧʨʝʜʣʦʛʘʤ ʠ ʩʦʶʟʘʤ. 

ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ çWedding Dreamè ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʷʟʳʢʝ Node JS 

Express, ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʛʦʪʦʚʳʝ ʨʝʰʝʥʠʷ - ʧʘʢʝʪʳ npm. 

ɼʣʷ ʥʘʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ ʨʝʢʦʤʝʥʜʘʮʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ npm ʧʘʢʝʪʳ: 

natural. ɹʠʙʣʠʦʪʝʢʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʪʝʢʩʪ ʥʘ ʷʟʳʢʝ JS ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ. ɺ ʯʠʩʣʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʘʢʝʪʘ ʚʭʦʜʠʪ ʠ ʤʝʪʦʜ TF-IDF, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

vector-object. ʕʪʦ ʧʘʢʝʪ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʬʫʥʢʮʠʦʥʘʣ ʜʣʷ ʫʜʦʙʥʦʡ ʨʘʙʦʪʳ ʩ 

ʚʝʢʪʦʨʘʤʠ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʚʝʢʪʦʨʘʤʠ ʤʦʞʥʦ ʢʘʢ ʩ 

ʦʙʲʝʢʪʘʤʠ, ʪʘʢ ʠ ʧʨʠʤʝʥʷʪʴ ʚʩʪʨʦʝʥʥʳʝ ʚ ʧʘʢʝʪ ʤʝʪʦʜʳ. 

ʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʠʩʘʥʥʳʭ ʧʘʢʝʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪ ʨʝʘʣʠʟʘʮʠʶ ʩʠʩʪʝʤʳ 

ʨʝʢʦʤʝʥʜʘʮʠʡ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʣʷ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ çWedding Dreamè 

ʩʠʩʪʝʤʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʥʘ ʦʩʥʦʚʝ ʬʠʣʴʪʨʘʮʠʠ ʢʦʥʪʝʥʪʘ ʷʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ. ɺʦ-

ʧʝʨʚʳʭ, ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʠ ʥʝ ʟʘʪʨʘʛʠʚʘʪʴ ʝʛʦ ʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺʦ-ʚʪʦʨʳʭ, ʩ ʧʦʤʦʱʴʶ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ 

ʧʦʚʳʩʠʪʴ ʣʦʷʣʴʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʝʛʦ ʠʥʪʝʨʝʩ ʢ ʧʨʠʣʦʞʝʥʠʶ. ɺ-ʪʨʝʪʴʠʭ, 

ʨʝʢʦʤʝʥʜʘʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ, ʙʫʜʫʪ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤʠ ʟʘʧʨʦʩʳ ʢʣʠʝʥʪʘ.  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʩʫʱʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʘʢʦʝ ʚʣʠʷʥʠʝ ʦʥʠ 

ʦʢʘʟʳʚʘʶʪ ʥʘ ʩʬʝʨʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʆʙʩʫʞʜʝʥʦ ʨʘʟʚʠʪʠʝ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʠʭ 

ʬʫʥʢʮʠʦʥʘʣ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʘ ʪʘʢʞʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  



-30- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʵʣʝʢʪʨʦʥʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ.  

 

Abstract 

The article reveals the essence of information technologies and the impact they have on the 

construction industry. The development of laser scanning of buildings and structures using electronic 

software is discussed. Software products, their functionality, tools, as well as distinctive characteristics 

are considered.  

Keywords: information technology, automation, electronic software, laser scanning, 

construction, buildings and structures. 

 

ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʦʚ ʪʝʩʥʦ ʧʝʨʝʧʣʝʪʝʥʦ ʩ ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. 

ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʠ ʫʣʫʯʰʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʨʠʝʤʦʚ ʚʦʟʜʚʠʞʝʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʵʪʫ ʩʬʝʨʫ ʢʘʯʝʩʪʚʝʥʥʝʝ, ʫʜʦʙʥʝʝ ʠ ʙʝʟʦʧʘʩʥʝʝ.  

ɹʦʣʴʰʝ ʚʩʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʦʢʘʟʘʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʧʨʦʮʝʩʩʦʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ʂ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʦʮʝʩʩʦʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʪʥʦʩʷʪ: ʙʦʣʴʰʘʷ 

ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ, ʥʠʟʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ 

ʧʨʦʙʣʝʤʳ, ʢʘʢ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʥʣʘʡʥ-ʩʦʝʜʠʥʝʥʠʷ, ʟʥʘʥʠʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ  

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ï ʵʪʦ ʤʥʦʛʦʛʨʘʥʥʳʡ ʠ ʚʩʝʦʙʲʝʤʣʶʱʠʡ ʧʨʦʮʝʩʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʘʩʧʝʢʪʦʚ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ, ʥʘ ʢʦʪʦʨʳʡ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ 

ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ.  

ʃʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝï ʵʪʦ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʵʣʝʤʝʥʪʦʚ 

ʟʜʘʥʠʷ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʩʪʨʦʝʥʠʝʤ 3ɼ ʤʦʜʝʣʠ. ʄʦʜʝʣʴ ʦʪʦʙʨʘʞʘʝʪ ʨʝʘʣʴʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 1 ʤʤ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ 

ʧʦʜʩʯʝʪʦʚ ʦʙʲʝʤʦʚ. ʆʙʨʘʙʦʪʘʥʥʦʝ ʦʙʣʘʢʦ ʪʦʯʝʢ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 2ɼ ʠʣʠ 3ɼ ʤʦʜʝʣʴ, ʯʝʨʪʝʞ 

ʠʣʠ ʦʪʨʘʟʠʪʴ ʦʙʲʝʢʪ ʚ ʝʛʦ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʝʯʝʥʠʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʫʨʙʘʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʢʘʥʠʨʦʚʘʪʴ ʦʙʲʝʢʪʳ 

ʥʝʜʚʠʞʠʤʦʩʪʠ. ʈʘʩʩʤʦʪʨʠʤ ʩʘʤʳʝ ʧʦʧʫʣʷʨʥʳʝ. 

Leica CloudWorx for Revit 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʦʛʘʪʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʙʨʘʙʦʪʢʠ 3D ʦʙʣʘʢʘ ʪʦʯʝʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ Revit. 

ʕʪʦ ʧʣʘʛʠʥ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʦʙʲʝʤʣʶʱʠʭ ʜʘʥʥʳʭ ʦʙʣʘʢʘ ʪʦʯʝʢ, 

ʧʦʣʫʯʝʥʥʳʭ ʩ ʣʘʟʝʨʥʳʭ ʩʢʘʥʝʨʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ Revit ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ 

ʆʩʥʦʚʥʦʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ: ʠʤʠʪʠʨʦʚʘʥʠʝ ʠ ʩʝʯʝʥʠʝ ʦʙʣʘʢʘ, ʨʘʩʢʨʘʰʠʚʘʥʠʝ ʦʙʣʘʢʘ ʧʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʨʘʞʝʥʠʷ ʩʠʛʥʘʣʘ ʠʣʠ ʚ ʨʝʘʣʴʥʳʝ ʮʚʝʪʘ, ʚʟʷʪʳʝ ʩ ʬʦʪʦʢʘʤʝʨʳ, ʠʟʤʝʨʝʥʠʷ (3D 

ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ, ʦʪ ʪʦʯʢʠ ʢ ʪʦʯʢʝ, ʦʪ ʪʦʯʢʠ ʜʦ ʦʙʲʝʢʪʘ), ʧʨʦʚʝʨʢʘ ʥʘ ʢʦʣʣʠʟʠʠ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʧʣʦʩʢʦʩʪʝʡ, ʥʘʭʦʞʜʝʥʠʝ ʪʦʯʝʢ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʢʚʘʜʨʘʪʥʦʡ 

ʩʝʪʢʝ, ʫʩʪʘʥʦʚʢʘ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʫʩʪʘʥʦʚʢʘ ʨʘʙʦʯʝʡ ʧʣʦʩʢʦʩʪʠ 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ Leica CloudWorx for Revit 

ʇʣʶʩʳ ʄʠʥʫʩʳ 
ʎʝʥʦʚʘʷ 

ʧʦʣʠʪʠʢʘ 

- ʆʧʮʠʦʥʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 

ʬʘʡʣʦʚ LGS ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ Cyclone, JetStream ʠʣʠ ReCap 

- ʌʦʨʤʘʪʳ JetStream ʠ LGS ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʧʦ ʩʢʦʨʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʉʣʦʞʥʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ 

ɼʦ 845 000 

ʨʫʙʣʝʡ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -31- 

 
- ʈʘʙʦʪʘ ʚ Revit ʩ ʦʙʣʘʢʘʤʠ ʪʦʯʝʢ, ʧʦʣʫʯʝʥʥʳʤʠ ʩ ʣʶʙʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʝʨʘ ʠʣʠ 

3D-ʩʝʥʩʦʨʘ 

- ʋʩʪʨʘʥʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʪʨʫʜʦʝʤʢʠʭ ʦʧʝʨʘʮʠʷʭ ʧʦ ʵʢʩʧʦʨʪʫ ʠ ʠʤʧʦʨʪʫ 

ʬʘʡʣʦʚ ʩ ʦʙʣʘʢʘʤʠ ʪʦʯʝʢ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ 

- ʋʩʢʦʨʝʥʥʳʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʥʘʚʠʛʘʮʠʷ ʧʦ ʙʦʣʴʰʠʤ ʥʘʙʦʨʘʤ ʜʘʥʥʳʭ ʦʙʣʘʢʦʚ ʪʦʯʝʢ, 

ʚʢʣʶʯʘʷ ʩʨʝʟʳ, ʩʝʯʝʥʠʷ ʠ ʪʨʝʭʤʝʨʥʳʝ ʦʛʨʘʥʠʯʠʪʝʣʠ (Limit Box) 

- ɼʦʙʘʚʣʝʥʠʝ ʣʶʙʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʝʡ Revit (ʩʪʝʥʳ, ʧʦʣʳ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʠ ʧʨ.) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʣʘʩʪʴʶ, ʚʳʙʨʘʥʥʦʡ ʚ ʦʙʣʘʢʝ ʪʦʯʝʢ 

- ʉʨʝʜʩʪʚʘ ʧʦʜʛʦʥʢʠ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʬʣʘʥʮʝʚ, ʪʨʫʙ ʠ ʜʚʫʭʤʝʨʥʳʭ ʣʠʥʠʡ 

- ʇʦʜʛʦʥʢʘ ʧʦ ʢʘʪʘʣʦʛʫ ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʛʦʪʦʚʳʭ 

ʩʦʦʨʫʞʝʥʠʡ 

- ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʥʝʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʝʥ 

ʇʦʜʜʝʨʞʢʘ ʤʦʜʝʣʝʡ COE ʠʟ Cyclone (ʧʨʷʤʦʡ ʠʤʧʦʨʪ ʠ ʵʢʩʧʦʨʪ) 

 

 

Trimble RealWorks Core 

ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʩʰʠʚʘʪʴ, ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʢʘʥʳ, ʩʦʩʪʘʚʣʷʪʴ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ 

ʥʘ ʠʭ ʦʩʥʦʚʝ, ʘ ʪʘʢʞʝ ʚʳʜʘʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ. ɼʦʩʪʫʧʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʰʠʚʢʘ ʦʙʣʘʢʦʚ ʪʦʯʝʢ, 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʢʘʥʦʚ, ʩʦʟʜʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʠʭ ʩʨʘʚʥʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʜʭʦʜʠʪ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʝʢʪʦʚ, ʦʙʣʘʜʘʷ ʦʙʰʠʨʥʳʤ ʥʘʙʦʨʦʤ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. ʂ ʠʥʩʪʨʫʤʝʥʪʘʨʠʶ ʦʪʥʦʩʷʪ: ʩʰʠʚʢʘ ʧʦ ʮʝʣʷʤ ʠ ʙʝʟ ʮʝʣʝʡ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʲʝʢʪʦʚ, ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʠʩʦʚʘʥʠʷ, ʩʨʘʚʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʪʨʝʭʤʝʨʥʦʛʦ 

ʠʥʩʧʝʢʪʠʨʦʚʘʥʠʷ, ʧʫʙʣʠʢʘʮʠʷ ʧʨʦʝʢʪʦʚ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ Trimble RealWorks Core. 

ʇʣʶʩʳ ʄʠʥʫʩʳ 
ʎʝʥʦʚʘʷ 

ʧʦʣʠʪʠʢʘ 

- ɺʩʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠʟ ʚʝʨʩʠʠ Base. 

- ʀʤʧʦʨʪ / ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ 

- ʀʥʩʪʨʫʤʝʥʪ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ 

- ʇʨʦʩʤʦʪʨ ʩʢʘʥʦʚ 

- ʀʥʩʪʨʫʤʝʥʪʳ ʚʠʟʫʘʣʠʟʘʮʠʠ (ʦʩʤʦʪʨ ʠ ʪ.ʧ.) 

- ɺʳʙʦʨʢʘ 

- ʉʝʛʤʝʥʪʘʮʠʷ 

- ʀʟʤʝʨʝʥʠʷ 

- ʀʥʩʪʨʫʤʝʥʪʳ ʩʰʠʚʢʠ ʩʢʘʥʦʚ 

- RealColor (panoramic image matching tool) 

- ʈʝʛʠʩʪʨʘʮʠʷ - ʜʘʥʥʳʝ / ʦʙʣʘʢʘ ʪʦʯʝʢ ʚ 3D Viewer Starter Core 

- Performance StorageTank 

- ʈʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʘʚʪʦʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʡ/ʤʘʨʦʢ ʠ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ 

- ʇʘʢʝʪʥʦʝ ʩʦʚʤʝʱʝʥʠʝ 

- ʀʥʩʪʨʫʤʝʥʪʳ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʩʢʘʥʦʚ 

- ɻʝʦ-ʧʨʠʚʷʟʢʘ ʠ ʜʨ. 

- ɺʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ 

ʦʙʩʣʫʞʠʚʘʥʠʷ 

- ɺʳʩʦʢʠʝ 

ʩʠʩʪʝʤʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ 

ɼʦ 1 562 000 

ʨʫʙʣʝʡ 

 

Leica Cyclone 3DR Pro Edition Permanent 

LeicaCyclone 3DRPro ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʚʝʢʪʦʨʥʳʡ 

ʬʦʨʤʘʪ (ʚʝʢʪʦʨʠʟʘʮʠʷ) ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩʢʘʥʠʨʦʚʘʥʠʷ. ʇʆ ʦʙʣʝʛʯʘʝʪ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʤʝʞʜʫ 

ʜʚʫʤʷ ʦʙʣʘʢʘʤʠ ʪʦʯʝʢ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʙʲʝʢʪʘ, ʩʥʷʪʦʛʦ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ 

ʦʙʣʘʢʦʤ ʠ ʪʨʝʭʤʝʨʥʳʤ ʪʝʣʦʤ. 

ʉ ʧʦʤʦʱʴʶ LeicaCyclone 3DRPro ʚʳ ʤʦʞʝʪʝ ʩʝʛʤʝʥʪʠʨʦʚʘʪʴ ʦʙʣʘʢʘ, ʚʳʜʝʣʷʷ ʧʦʣ, 

ʩʪʝʥʳ, ʜʦʨʦʛʠ ʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ, ʬʠʣʴʪʨʦʚʘʪʴ ʦʙʣʘʢʘ ʪʦʯʝʢ, ʘ ʪʘʢʞʝ ʩʰʠʚʘʪʴ ʠʭ ʧʦ ʢʦʥʪʫʨʘʤ ʠ 

ʤʘʨʢʘʤ. ɺ ʜʘʥʥʦʡ ʩʨʝʜʝ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʳʝ ʤʦʜʝʣʠ, ʘ 

ʪʘʢʞʝ ʧʨʦʝʮʠʨʦʚʘʪʴ ʬʦʪʦʛʨʘʬʠʠ ʥʘ ʧʦʣʫʯʝʥʥʫʶ ʤʦʜʝʣʴ. 



-32- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʝʩʪʴ ʚʦʤʦʞʥʦʩʪʴ ʚʳʯʠʩʣʷʪʴ ʦʙʲʝʤʳ, ʩʦʟʜʘʚʘʪʴ ʮʚʝʪʥʳʝ ʢʘʨʪʳ 

ʦʪʢʣʦʥʝʥʠʡ ʠ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʪʘʙʣʠʮʳ, ʟʘʥʠʤʘʪʴʩʷ ʠʥʩʧʝʢʪʠʨʦʚʘʥʠʝʤ ʪʦʥʥʝʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʜʦʩʪʫʧʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʩʛʣʘʞʠʚʘʥʠʝ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʦʟʜʘʥʠʝ ʛʦʨʠʟʦʥʪʘʣʝʡ. 

ɺʩʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʥʘʧʨʷʤʫʶ ʠʟ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʰʠʚʢʠ ʙʝʟ ʢʦʥʚʝʨʪʘʮʠʠ 

ʚ ʧʝʨʝʭʦʜʥʳʝ ʬʦʨʤʘʪʳ. ʊʘʢʞʝ ʜʦʩʪʫʧʥʳ ʜʘʥʥʳʝ ʩ ʩʝʨʚʝʨʘ JetStream ʠ ʚ ʬʦʨʤʘʪʝ LGS. 

ʊʘʙʣʠʮʘ 3 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ Leica Cyclone 3DR Pro Edition Permanent. 

ʇʣʶʩʳ ʄʠʥʫʩʳ 
ʎʝʥʦʚʘʷ 

ʧʦʣʠʪʠʢʘ 

- ɹʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʝ, ʥʝʨʝʩʫʨʩʦʝʤʢʠʝ ʠ ʛʠʙʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʝʪʦʢ 

- ʉʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʠ ʠʟʤʝʨʝʥʠʷ ʜʣʷ ʢʦʥʪʝʢʩʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

- ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʮʠʢʣʳ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ɸɽʉ (ʘʨʭʠʪʝʢʪʫʨʳ, 

ʠʥʞʝʥʝʨʥʦʛʦ ʜʝʣʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ), ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʠ 

ʠʥʩʧʝʢʪʠʨʦʚʘʥʠʷ ʨʝʟʝʨʚʫʘʨʦʚ 

- ʈʘʩʰʠʨʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʩʪʨʦʡʢʠ ʩ ʧʦʤʦʱʴʶ ʩʢʨʠʧʪʦʚ 

- ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʦʪʨʘʩʣʝʚʳʤ ʩʪʘʥʜʘʨʪʘʤ ʦʪʯʝʪʥʦʩʪʴ (ʥʘʧʨʠʤʝʨ, 

ʠʥʩʧʝʢʪʠʨʦʚʘʥʠʝ ʨʝʟʝʨʚʫʘʨʘ ʩʦʛʣʘʩʥʦ API 650/653) 

- ʅʘʜʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ 

- ʇʦʣʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʬʦʨʤʘʪʘʤʠ ʬʘʡʣʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʉɸʇʈ, ʚʢʣʶʯʘʷ ʤʦʜʝʣʠ IFC ʠ Revit 

- ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʳʜʝʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ 

- ʄʦʱʥʳʡ ʦʙʨʘʙʦʪʯʠʢ ʩʢʨʠʧʪʦʚ 

- ʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʧʦʚʝʨʭʥʦʩʪʠ/ʤʝʩʪʥʦʩʪʠ (DSM/DTM) 

- ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʪʫʨʦʚ 

 

- ʉʘʤʘʷ ʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ ʩʨʝʜʠ 

ʘʥʘʣʦʛʠʯʥʳʭ 

ʧʨʦʛʨʘʤʤ 

- ʅʝʦʙʭʦʜʠʤʳ 

ʧʨʘʚʘ ʥʘ 

ʫʩʪʘʥʦʚʢʫ ʠ 

ʚʥʝʜʨʝʥʠʶ. 

ɼʦ 2 500 000 

ʨʫʙʣʝʡ 

 

ʅʝʚʦʟʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʜʘʪʴ ʦʪʚʝʪ ʦ ʪʦʤ, ʢʘʢʘʷ ʧʨʦʛʨʘʤʤʘ ʣʫʯʰʝ. ɺʩʝ ʟʘʚʠʩʠʪ ʥʝ 

ʪʦʣʴʢʦ ʦʪ ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʠ, ʢʦʣʠʯʝʩʪʚʫ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʦʙʲʝʤʫ ʬʫʥʢʮʠʦʥʘʣʘ, ʥʦ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ. Leica Cyclone 3DR Pro Edition Permanent 

ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʬʫʥʢʮʠʦʥʘʣʦʤ, ʥʦ ʚʳʩʦʯʘʡʰʘʷ ʩʪʦʠʤʦʩʪʴ ʟʘʩʪʘʚʣʷʝʪ ʚʳʙʠʨʘʪʴ ʪʘʢʠʝ 

ʧʨʦʛʨʘʤʤʳ ʢʘʢ Trimble RealWorks Core ʠʣʠ Leica CloudWorx for Revit. ʆʥʠ ʦʙʣʘʜʘʶʪ ʤʝʥʴʰʝʡ 

ʩʪʦʠʤʦʩʪʴʶ, ʥʦ ʥʝ ʫʩʪʫʧʘʶʪ ʧʦ ʬʫʥʢʮʠʦʥʘʣʫ 

ɼʝʣʘʷ ʚʳʚʦʜ, ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʢʘʟʘʣʘ ʩʠʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʢʘʢ ʥʘ ʚʩʶ ʩʪʨʦʠʪʝʣʴʥʫʶ ʦʪʨʘʩʣʴ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʝ ʝʝ ʘʩʧʝʢʪʳ. ʈʘʟʚʠʪʠʝ ʣʘʟʝʨʥʦʛʦ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʰʘʛʥʫʣʦ ʜʘʣʝʢʦ ʚʧʝʨʝʜ ʠ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʘʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ.  
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ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʄʀʈʕɸ ï ʈʦʩʩʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(ʈʦʩʩʠʷ, ʄʦʩʢʚʘ) 

doi: 10.18411/trnio-05-2024-718 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʚ IT-ʢʦʤʧʘʥʠʠ. ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʧʨʦʝʢʪʥʦʛʦ 

ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʚʳʷʚʣʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ çʫʟʢʠʝ ʤʝʩʪʘè 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. ʇʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ IT-ʢʦʤʧʘʥʠʠ ʥʘ ʦʩʥʦʚʝ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣ ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʢʦʥʪʨʦʣʷ. ʇʨʘʚʠʣʴʥʘʷ 

ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʦʝʢʪ, ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʦʝʢʪʘʤʠ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʧʣʘʥ ʨʘʙʦʪ, 

ʩʪʝʡʢʭʦʣʜʝʨʳ 

 

Abstract 

This article considers the peculiarities of justification and development of requirements to the 

information system of project management in IT-company. On the basis of the pre-project analysis of 

the project management process the actual problems and ñbottlenecksò of the existing technologies of 

this business process fulfillment are revealed. The new technology of project management of IT-

company on the basis of information system implementation is offered, the main functionality of which 

is aimed at control optimization. The correct task setting for realization of such technology will lead to 

the increase of productivity and quality of project realization. 

Keywords: design, information system, project, project management, project management, 

organizational system, project tasks, resource allocation, work plan, stakeholders. 
 

ɺ ʩʝʛʦʜʥʷʰʥʝʤ ʤʠʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʣʠʷʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʙʠʟʥʝʩʘ ʠ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ. ʀʥʪʝʛʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʨʝʰʘʶʱʠʤ ʘʩʧʝʢʪʦʤ ʝʸ ʫʩʧʝʭʘ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩ-ʦʧʝʨʘʮʠʡ ʠ 

ʫʣʫʯʰʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦʪʨʫʜʥʠʢʦʚ, ʥʦ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʣʶʯʝʚʳʝ ʜʘʥʥʳʝ ʜʣʷ 

ʦʙʦʩʥʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʦʚ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʢʣʠʝʥʪʩʢʠʭ ʩʝʨʚʠʩʦʚ ʠ ʦʧʝʨʝʞʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʚ. 

ɺ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʵʬʬʝʢʪʠʚʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ 

ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʸʪʢʦʝ ʧʦʥʠʤʘʥʠʝ ʟʘʜʘʯ, ʮʝʣʝʡ ʠ ʩʨʦʢʦʚ. 

ɻʨʘʤʦʪʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʧʦʤʦʛʘʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʥʝʜʦʧʦʥʠʤʘʥʠʝ ʠ ʢʦʥʬʣʠʢʪʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʙʦʣʝʝ ʪʦʯʥʦʤʫ ʩʦʙʣʶʜʝʥʠʶ ʧʣʘʥʦʚ ʠ ʩʨʦʢʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʦʙʱʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ 

ʤʦʨʘʣʴʥʳʡ ʜʫʭ ʢʦʤʘʥʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʫʣʫʯʰʘʝʪ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʷ 

ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʧʨʦʝʢʪʦʚ ʠ ʢʦʤʘʥʜʘʤ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʠ ʧʨʦʙʣʝʤʳ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ð ʵʪʦ ʨʝʰʝʥʠʷ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ, ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʫʯʘʩʪʥʠʢʦʚ ʢʦʤʘʥʜʳ ʠ ʥʘʚʳʢʦʚ ʩ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʧʦʩʪʘʚʣʝʥʥʳʤ 

ʮʝʣʷʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʘʟʯʠʢʘ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʨʘʙʦʪʢʫ ʠ ʨʝʘʣʠʟʘʮʠʶ 

ʧʣʘʥʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ, ʨʠʩʢʘʤʠ ʠ ʧʨʦʙʣʝʤʘʤʠ, ʘ ʪʘʢʞʝ ʢʦʦʨʜʠʥʘʮʠʶ ʨʘʙʦʪʳ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʠ ʢʦʤʘʥʜʘʤʠ. ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʝʡ ʧʨʦʝʢʪʘ, ʤʠʥʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ ʠ ʤʘʢʩʠʤʠʟʘʮʠʠ 



-34- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʥʝʦʪʲʝʤʣʝʤʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʜʦʩʪʠʞʝʥʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʪʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 
ʆʩʦʙʝʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ, ʢʦʪʦʨʳʡ 

ʪʨʝʙʫʝʪ ʨʘʟʣʠʯʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʠ ʦʛʨʘʥʠʯʝʥʥʳʭ 
ʧʦ ʚʨʝʤʝʥʠ ʨʝʩʫʨʩʘʤ ʟʘʜʘʯ. ʇʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʩʪʨʦʛʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ 
ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ, ʥʦ ʠ ʛʠʙʢʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʤʝʥʠʝ 
ʫʧʨʘʚʣʷʪʴ ʨʠʩʢʘʤʠ ʠ ʥʝʧʨʝʜʚʠʜʝʥʥʳʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ. ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʪʨʝʙʫʝʪ ʦʪ 
ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʦʝʢʪʦʚ ʚʳʩʦʢʠʭ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ 
ʨʘʙʦʪʫ ʧʨʦʝʢʪʥʦʡ ʢʦʤʘʥʜʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ. 
ʆʥʠ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʠ ʫʩʧʝʰʥʦʡ 
ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ. 

ʏʘʩʪʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʚ ʀʊ-
ʢʦʤʧʘʥʠʡ ʷʚʣʷʶʪʩʷ: 

¶ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʜʝʪʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 
ʥʝʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʝ ʨʝʩʫʨʩʦʚ ʠ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʝʢʪʘ; 

¶ ʥʝʵʬʬʝʢʪʠʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʶʜʩʢʠʭ, ʬʠʥʘʥʩʦʚʳʭ ʠ 
ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʩʪʦʠʤʦʩʪʴ ʠ ʩʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ 
ʧʨʦʝʢʪʘ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʢʘʢ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʥʦʡ 
ʢʦʤʘʥʜʳ, ʪʘʢ ʠ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 
ʦ ʠhʙʢʘʤ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ; 

¶ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ ʚ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ 
ʨʝʰʝʥʠʡ; 

¶ ʩʪʨʦʛʠʝ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʩʫʪʩʪʚʠʝ ʛʠʙʢʦʩʪʠ, ʯʪʦ ʤʦʞʝʪ 
ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʘʜʘʧʪʘʮʠʠ ʧʨʦʝʢʪʘ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ, 
ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʩʣʝʜʦʚʘʪʴ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʠʥʪʝʛʨʘʮʠʠ ʠʣʠ ʝʝ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ ʠ ʜʦʨʘʙʦʪʦʢ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʦʙʱʠʝ ʟʘʪʨʘʪʳ ʟʘ 
ʚʥʝʜʨʝʥʠʝ; 

¶ ʧʝʨʝʥʘʩʳʱʝʥʥʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʘ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 
ʥʝʢʦʪʦʨʳʭ ʢʦʤʧʘʥʠʷʭ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʧʫʪʘʥʠʮʝ ʠ ʩʥʠʞʝʥʠʶ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʟ-ʟʘ ʠʟʙʳʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ 
ʠʥʩʪʨʫʤʝʥʪʦʚ; 

¶ ʩʣʦʞʥʦʩʪʴ ʩʠʩʪʝʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʝʟ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʢʦʪʦʨʘʷ 
ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ ʥʘ ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ; 

¶ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʤʧʘʥʠʡ ʦʪ ʦʜʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʯʪʦ 
ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʝʢʨʘʱʝʥʠʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʦʜʫʢʪʘ 
ʠʣʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʦʣʠʪʠʢʝ ʢʦʤʧʘʥʠʠ-ʨʘʟʨʘʙʦʪʯʠʢʘ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʧʨʦʝʢʪʘʤʠ ʧʦʟʚʦʣʠʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ. 

ʅʘ ʈʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

 

 

ʈʠʩʫʥʦʢ 1. ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʝʤ ʟʘʢʫʧʢʘʤʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -35- 

 

ʅʘ ʈʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʮʝʣʝʚʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠè ʚ 

ʥʦʪʘʮʠʠ BPMN 2.0 

 
ʈʠʩʫʥʦʢ 2. ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠè ʚ ʥʦʪʘʮʠʠ BPMN 2.0  

 

ʅʘ ʈʠʩʫʥʢʘʭ 3 ï 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʮʝʣʝʚʳʝ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʦʚ çʀʥʠʮʠʘʣʠʟʘʮʠʷè, 

çʇʣʘʥʠʨʦʚʘʥʠʝè, çʂʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷè ʚ ʥʦʪʘʮʠʠ BPMN 2.0. 

 
ʈʠʩʫʥʦʢ 3.  ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʀʥʠʮʠʘʣʠʟʘʮʠʷè ʚ ʥʦʪʘʮʠʠ BPMN 2.0 

 

 
ʈʠʩʫʥʦʢ 4 ð ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʇʣʘʥʠʨʦʚʘʥʠʝè ʚ ʥʦʪʘʮʠʠ BPMN 2.0 

 
ʈʠʩʫʥʦʢ 5. ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʂʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷè ʚ ʥʦʪʘʮʠʠ BPMN 2.0 

 

ɹʠʟʥʝʩ-ʮʝʣʴʶ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʟʘ ʩʯʝʪ  ʦʙʝʩʧʝʯʝʥʠʷ ʙʳʩʪʨʦʡ ʠ 

ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʥʦʡ ʢʦʤʘʥʜʳ ʠ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠè.  



-36- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʋʯʠʪʳʚʘʷ ʚʳʷʚʣʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʘ ʨʝʰʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʨʘʥʝʝ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

 

 
ʈʠʩʫʥʦʢ 6. ʊʨʝʙʦʚʘʥʠʝ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 

 

ʅʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤ ʧʨʘʚʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚʳʩʪʫʧʘʝʪ 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 27.07.2006 N 152-ʌɿ çʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭè. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʣʠ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ.  

ʊʘʙʣʠʮʘ 1 

ʈʦʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʦʣʠ ʌʫʥʢʮʠʠ ʨʦʣʠ 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʦʪʜʝʣʘ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʘʤʠ 

¶ ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

¶ ʜʦʩʪʫʧ ʢ ʩʦʟʜʘʥʠʶ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʠ ʫʜʘʣʝʥʠʶ ʧʨʦʝʢʪʦʚ; 

¶ ʜʦʩʪʫʧ ʢ ʩʦʟʜʘʥʠʶ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʠ ʫʜʘʣʝʥʠʶ ʟʘʜʘʯ; 

¶ ʜʦʩʪʫʧ ʩʦʟʜʘʥʠʶ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʠ ʫʜʘʣʝʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ ʧʦ ʧʨʦʝʢʪʥʦʡ ʢʦʤʘʥʜʝ; 

¶ ʧʨʦʩʤʦʪʨ ʠʩʪʦʨʠʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʝʢʪʦʚ; 

¶ ʧʨʦʩʤʦʪʨ ʠʩʪʦʨʠʠ ʠʟʤʝʥʝʥʠʷ ʟʘʜʘʯ; 

¶ ʜʦʩʪʫʧ ʢ ʧʨʦʩʤʦʪʨʫ ʠ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʶ ʟʘʜʘʯ; 

¶ ʜʦʩʪʫʧ ʢ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʶ ʧʨʦʝʢʪʦʚ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ ʧʦ ʧʨʦʝʢʪʘʤ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ ʧʦ ʟʘʜʘʯʘʤ; 

¶ ʜʦʩʪʫʧ ʢ ʩʦʟʜʘʥʠʶ ʚʩʪʨʝʯ. 

ʇʨʦʝʢʪʥʳʡ ʤʝʥʝʜʞʝʨ 

¶ ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

¶ ʜʦʩʪʫʧ ʢ ʩʦʟʜʘʥʠʶ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʠ ʫʜʘʣʝʥʠʶ ʟʘʜʘʯ; 

¶ ʜʦʩʪʫʧ ʩʦʟʜʘʥʠʶ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʠ ʫʜʘʣʝʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ ʧʦ ʧʨʦʝʢʪʥʦʡ ʢʦʤʘʥʜʝ; 

¶ ʧʨʦʩʤʦʪʨ ʠʩʪʦʨʠʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʝʢʪʦʚ; 

¶ ʧʨʦʩʤʦʪʨ ʠʩʪʦʨʠʠ ʠʟʤʝʥʝʥʠʷ ʟʘʜʘʯ; 

¶ ʜʦʩʪʫʧ ʢ ʧʨʦʩʤʦʪʨʫ ʠ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʶ ʟʘʜʘʯ; 

¶ ʜʦʩʪʫʧ ʢ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʶ ʧʨʦʝʢʪʦʚ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ ʧʦ ʧʨʦʝʢʪʘʤ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ ʧʦ ʟʘʜʘʯʘʤ; 

¶ ʩʦʟʜʘʥʠʝ ʜʘʰʙʦʨʜʦʚ; 

¶ ʜʦʩʪʫʧ ʢ ʩʦʟʜʘʥʠʶ ʚʩʪʨʝʯ. 

ʊʠʤʣʠʜ ¶ ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -37- 

 

¶ ʜʦʩʪʫʧ ʢ ʩʦʟʜʘʥʠʶ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʠ ʫʜʘʣʝʥʠʶ ʟʘʜʘʯ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ ʧʦ ʧʨʦʝʢʪʥʦʡ ʢʦʤʘʥʜʝ; 

¶ ʧʨʦʩʤʦʪʨ ʠʩʪʦʨʠʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʝʢʪʦʚ; 

¶ ʧʨʦʩʤʦʪʨ ʠʩʪʦʨʠʠ ʠʟʤʝʥʝʥʠʷ ʟʘʜʘʯ; 

¶ ʜʦʩʪʫʧ ʢ ʧʨʦʩʤʦʪʨʫ ʠ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʶ ʟʘʜʘʯ; 

¶ ʜʦʩʪʫʧ ʢ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʶ ʧʨʦʝʢʪʦʚ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ ʧʦ ʧʨʦʝʢʪʘʤ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ ʧʦ ʟʘʜʘʯʘʤ; 

¶ ʩʦʟʜʘʥʠʝ ʜʘʰʙʦʨʜʦʚ; 

¶ ʜʦʩʪʫʧ ʢ ʩʦʟʜʘʥʠʶ ʚʩʪʨʝʯ. 

ʇʨʦʝʢʪʥʘʷ ʢʦʤʘʥʜʘ 

¶ ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

¶ ʩʦʟʜʘʥʠʝ ʜʘʰʙʦʨʜʦʚ; 

¶ ʜʦʩʪʫʧ ʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʩʪʘʪʫʩʘ ʟʘʜʘʯ; 

¶ ʜʦʩʪʫʧ ʢ ʧʨʦʩʤʦʪʨʫ ʠ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʶ ʟʘʜʘʯ. 

ɿʘʢʘʟʯʠʢ 

¶ ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

¶ ʜʦʩʪʫʧ ʢ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʶ ʧʨʦʝʢʪʦʚ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ ʧʦ ʧʨʦʝʢʪʘʤ. 

ɺ ʪʘʙʣʠʮʝ 2 ʦʧʠʩʘʥʘ ʚʭʦʜʷʱʘʷ ʠ ʨʝʟʫʣʴʪʘʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʦʪʯʝʪʘʤʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

ʊʘʙʣʠʮʘ 2 

ɺʭʦʜʷʱʘʷ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 
ɺʭʦʜʷʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʅʉʀ ʈʝʟʫʣʴʪʘʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

¶ ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʝʢʪʘ; 

¶ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʟʘʢʘʟʯʠʢʘ. 

¶ ʢʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʘ; 

¶ ʙʶʜʞʝʪ ʧʨʦʝʢʪʘ; 

¶ ʮʝʣʠ ʧʨʦʝʢʪʘ; 

¶ ʧʣʘʥ ʨʘʙʦʪ; 

¶ ʧʣʘʥ ʧʨʦʝʢʪʘ; 

¶ ʦʪʯʝʪ ʧʦ ʧʨʦʝʢʪʫ; 

¶ ʦʪʯʝʪ ʧʦ ʟʘʜʘʯʘʤ; 

¶ ʦʪʯʝʪ ʦ ʨʝʘʣʠʟʦʚʘʥʥʦʤ ʧʨʦʝʢʪʝ; 

¶ ʠʪʦʛʦʚʳʡ ʦʪʯʝʪ; 

¶ ʧʨʦʝʢʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʧʨʦʝʢʪʘ, ʝʛʦ ʦʪʢʣʦʥʝʥʠʡ ʠ ʨʠʩʢʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʪʯʝʪʥʦʩʪʠ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ, ʢʦʥʪʨʦʣʴ ʟʘ ʵʪʘʧʘʤʠ ʧʨʦʝʢʪʘ ʠ ʟʘʜʘʯ, ʧʦʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʣʫʯʰʝʥʠʶ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʥʦʡ ʢʦʤʘʥʜʳ, ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ 

ʟʘʢʘʟʯʠʢʦʤ ʚ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʙʠʟʥʝʩ-ʮʝʣʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ ʧʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, 

ʘ ʪʘʢʞʝ ʫʯʝʪ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʙʝʟ ʢʨʠʪʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. ɹʣʘʛʦʜʘʨʷ 

ʚʥʝʜʨʝʥʠʶ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʤʘʥʜʘ ʤʦʞʝʪ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʝʢʪʝ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʳʜʝʣʝʥʥʳʝ ʨʝʩʫʨʩʳ ʠ ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʧʨʠʥʠʤʘʝʤʳʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʠ ʥʘʛʨʫʟʢʠ ʥʘ ʙʘʟʳ ʜʘʥʥʳʭ 

ʚʦʟʥʠʢʘʶʪ ʚʳʟʦʚʳ, ʪʘʢʠʝ ʢʘʢ ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʦʚ SELECT ʥʘ ʪʘʙʣʠʮʘʭ ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʘʧʠʩʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ 

ʟʘʧʨʦʩʦʚ ʯʪʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʎʝʣʴ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ SQL-ʟʘʧʨʦʩʦʚ ʚ ʨʝʣʷʮʠʦʥʥʳʭ 

ʙʘʟʘʭ ʜʘʥʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʳ. ʇʨʠʚʝʜʝʥʳ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʚ ʈɹɼ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ. ʇʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ 

ʘʥʘʣʠʟʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚʨʝʤʝʥʝʤ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʚ ʢʦʥʪʝʢʩʪʝ ʢʦʥʢʨʝʪʥʦʡ ʩʨʝʜʳ ʙʘʟʳ 

ʜʘʥʥʳʭ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ɸʥʘʣʠʟ ʦʮʝʥʢʠ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ SQL-ʟʘʧʨʦʩʦʚ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʙʘʟ ʜʘʥʥʳʭ ʠ ʚʩʝʭ, ʢʪʦ 

ʦʪʚʝʪʩʪʚʝʥʝʥ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʡ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʙʘʟ ʜʘʥʥʳʭ, ʯʪʦ 

ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ɹɼ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʝʣ̫ʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ; ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ; SQL-

ʟʘʧʨʦʩʳ; PostgreSQL. 

 

Abstract 

Problem statement. With the increasing amount of data and database load, there are challenges 

that arise, such as the inefficient execution of SELECT queries on tables with a large number of 

records. This has led to the need for research and development into new methods for optimizing read 

requests, which is becoming an urgent task in the context of modern requirements for information 

system performance and scalability. 

Goal. Research of methods and tools for estimating the execution time of SQL queries in 

relational databases. Identify existing query analysis methods and conduct experimental studies to 

improve overall system performance. 

Results. Methods for estimating query execution time in a database are presented. The main 

components that contribute to query execution time are discussed. Experiments have been conducted to 

analyze and optimize query execution time in a specific database environment. 

Practical significance. The analysis of SQL query execution time is of great practical 

importance for developers and database administrators, as well as anyone responsible for ensuring the 

efficient operation of information systems. By analyzing query execution times, developers can 

identify areas for improvement in their applications and optimize the database structure to increase 

overall efficiency when working with the database. 

Keywords: Relational databases; query execution speed; SQL-queries; PostgreSQL. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʨʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʦʨʛʘʥʠʟʘʮʠʷʭ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʈɹɼ ʪʨʝʙʫʝʪ ʫʤʝʥʠʷ ʦʮʝʥʠʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʚʨʝʤʝʥʝʤ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʧʨʦʩʦʚ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ. ʉʪʘʪʴʷ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʈɹɼ. 

ʍʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʷʮʠʦʥʥʳʭ ɹɼ 

SQL ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʷʟʳʢ ʟʘʧʨʦʩʦʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʝʣʷʮʠʦʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

[1]. ɺ ʨʝʣʷʮʠʦʥʥʳʭ ɹɼ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʚ ʚʠʜʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʘʙʣʠʮ. SQL, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʣʠʷʥʠʷ ʥʘ ɻ ʣʝʤʝʥʪʳ ʚʥʫʪʨʠ ʵʪʠʭ ʪʘʙʣʠʮ: ʜʦʙʘʚʣʝʥʠʝ, ʠʟʤʝʥʝʥʠʝ, ʫʜʘʣʝʥʠʝ. ɺ 

ʩʬʝʨʝ ʙʘʟ ʜʘʥʥʳʭ ʷʟʳʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʘʧʨʦʩʦʚ (SQL) ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʠ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ. SQL 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʷ 

ʵʬʬʝʢʪʠʚʥʦ ʠʟʚʣʝʢʘʪʴ, ʚʩʪʘʚʣʷʪʴ, ʦʙʥʦʚʣʷʪʴ ʠ ʫʜʘʣʷʪʴ ʜʘʥʥʳʝ. ʆʜʥʘʢʦ, ʩ ʨʦʩʪʦʤ ʩʣʦʞʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ, ʚʦʧʨʦʩʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ SQL-

ʟʘʧʨʦʩʦʚ ʩʪʘʥʦʚʷʪʩʷ ʥʝʧʨʝʤʝʥʥʦʡ ʯʘʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʜʜʝʨʞʢʠ ʙʘʟ ʜʘʥʥʳʭ. 

ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ, ʦʮʝʥʢʘ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ SQL-ʟʘʧʨʦʩʦʚ ʧʨʠʦʙʨʝʪʘʝʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ. ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ SQL ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘʧʠʩʘʥʠʝʤ 

ʩʠʥʪʘʢʩʠʯʝʩʢʠ ʚʝʨʥʳʭ ʟʘʧʨʦʩʦʚ. ʉʪʘʥʦʚʠʪʩʷ ʚʘʞʥʦ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʟʘʧʨʦʩʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʜʘʥʥʳʤʠ ʚ ʙʘʟʝ ʠ ʢʘʢ ʵʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʤʳ ʟʘʡʤʝʤʩʷ ʘʥʘʣʠʟʦʤ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ SQL-ʟʘʧʨʦʩʦʚ ʚ ʨʝʣʷʮʠʦʥʥʳʭ 

ʙʘʟʘʭ ʜʘʥʥʳʭ, ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʧʦʣʥʦʝ ʧʦʥʠʤʘʥʠʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ 

ʚʘʞʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ.   

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʉʋɹɼ ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʣʘʩʪʝʨʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, 

ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʦʙʲʝʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ PostgreSQL [2]. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ɹɼ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ:  

1. ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ; 

2. ʉʢʦʨʦʩʪʴ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ; 

3. ɺʨʝʤʷ ʛʝʥʝʨʘʮʠʠ ʦʪʯʝʪʦʚ. 
ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʟʘʧʨʦʩʦʚ ʚ ʉʋɹɼ, ʛʜʝ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʯʪʝʥʠʝ ʚʩʝʭ ʜʘʥʥʳʭ ʠʟ ʚʩʝʭ ʪʘʙʣʠʮ, ʘ ʪʘʢʞʝ ʯʪʝʥʠʝ ʜʘʥʥʳʭ ʧʦ ʦʜʥʦʤʫ ʧʦʣʶ ʠ 

ʟʘʧʨʦʩ ʦʙʨʘʱʝʥ ʢ ʥʝʩʢʦʣʴʢʠʤ ʪʘʙʣʠʮʘʤ. ɺʣʦʞʝʥʥʳʝ ʧʦʜʟʘʧʨʦʩʳ, ʠʥʜʝʢʩʳ, ʬʫʥʢʮʠʠ 

ʦʪʩʫʪʩʪʚʫʶʪ ʠ ʟʘʧʨʦʩ ʥʝ ʨʝʢʫʨʩʠʚʥʳʡ. 

ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʉʋɹɼ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʢʣʘʩʪʝʨʥʳʤʠ ɹɼ ʥʘ ʦʩʥʦʚʝ ʵʨʛʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ: 

1. ʉʦʟʜʘʥʠʝ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʘʟʘ ʜʘʥʥʳʭ 

ʙʫʜʝʪ ʥʘʧʦʣʥʷʪʴʩʷ ʨʘʟʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʘʧʠʩʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʴʶ. 

2. ɺʳʧʦʣʥʝʥʠʝ ʨʷʜʘ ʟʘʧʨʦʩʦʚ ʥʘ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʚ ʉʋɹɼ ʢ ɹɼ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʧʦʣʫʯʘʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ. 

3. ʇʦʣʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ (ʨʘʩʯʸʪʥʦʛʦ) ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ. ɼʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʯʠ ʟʘʧʨʦʩʘ ʦʪ ʧʨʠʣʦʞʝʥʠʷ ʢ ɹɼ, 

ʚʨʝʤʝʥʠ ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʨʘʙʦʪʳ ʩʝʨʚʝʨʘ ʠ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ 

ʩʝʨʚʝʨʦʤ. 

4. ʇʦʣʫʯʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ (ʨʝʘʣʴʥʦʛʦ) ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ. 

ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

5. ʇʨʦʚʝʜʝʥʠʝ ʵʨʛʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʩ ʫʯʸʪʦʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ. 



-40- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɼʣʷ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ ʣʦʢʘʣʴʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʙʳʣʘ ʚʳʙʨʘʥʘ ʉʋɹɼ PostgreSQL. ɹʫʜʝʤ 

ʧʨʦʚʦʜʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʢ ɹɼ ʩ ʮʝʣʴʶ ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ 

ʨʘʟʤʝʨʘ ɹɼ, ʧʨʦʮʝʥʪʘ ʟʘʧʠʩʝʡ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʫʩʣʦʚʠʶ, ʢʘʪʝʛʦʨʠʠ ʉʋɹɼ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ, ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʝʡ ʚ ʟʘʧʨʦʩʝ ʥʘ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ï 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ. 

ʈʘʩʯʝʪ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʥʘ ʧʦʠʩʢ, ʯʪʝʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʟʘʧʠʩʝʡ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʨʘʩʩʤʦʪʨʠʤ ɹɼ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʪʨʠ ʪʘʙʣʠʮʳ ï 

ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ (Publication), ʢʘʬʝʜʨʘ (Department), ʧʨʝʧʦʜʘʚʘʪʝʣʴ (Teacher). ɺʩʝ ʪʘʙʣʠʮʳ ʙʫʜʫʪ 

ʩʦʜʝʨʞʘʪʴ 1, 1000, 2000, 5000, 10000, 50000, 100000 ʟʘʧʠʩʝʡ ʧʨʠ ʯʪʝʥʠʠ ʠ ʪʘʢʦʝ ʞʝ ʯʠʩʣʦ 

ʟʘʧʠʩʝʡ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʜʘʥʥʳʭ.  

ʇʨʝʜʩʪʘʚʠʤ ʜʘʥʥʳʝ ʦ ʩʫʱʥʦʩʪʷʭ ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʚʠʜʝ ER-ʜʠʘʛʨʘʤʤʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1. ʀʥʬʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʫʱʥʦʩʪʝʡ. 

 

ʇʨʦʚʝʜʝʤ ʵʨʛʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʩ ʫʯʸʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ [3]. ʉʋɹɼ ʚʳʧʦʣʥʷʶʪ ʟʘʧʨʦʩʳ ʥʘ ʧʦʨʷʜʦʢ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʚʦʩʧʨʠʥʷʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʟʥʘʯʠʤʦʩʪʠ ʉʋɹɼ ʜʣʷ 

ʯʝʣʦʚʝʢʘ. 

ɼʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʉʋɹɼ ʢʣʘʩʪʝʨʦʚ ɹɼ ʙʫʜʝʪ 

ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʙʲʝʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ. ʊʘʢʞʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʉʋɹɼ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʜʝʪʘʣʠʟʘʮʠʷ ʬʦʨʤʫʣ ʨʘʩʯʝʪʘ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʥʘ ʯʪʝʥʠʝ ʠʣʠ ʟʘʧʠʩʴ 

ʜʘʥʥʳʭ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ɹɼ ʦʮʝʥʠʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʚʨʝʤʝʥʠ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʥʘ ʧʨʠʤʝʨʝ ʚʳʧʦʣʥʝʥʠʷ ʜʚʫʭ ʟʘʧʨʦʩʦʚ ʚ ʉʋɹɼ, ʛʜʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʦʩʪʦʝ 

ʯʪʝʥʠʝ (ʚʳʙʦʨʢʘ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ) ʠ ʧʦʠʩʢ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʥʘʫʯʥʳʭ 

ʩʪʘʪʝʡ (ʧʦʠʩʢ n ʧʦʣʴʟʦʚʘʪʝʣʝʡ, n ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ). ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʘʟʘ ʜʘʥʥʳʭ 

ʥʘʧʦʣʥʷʣʘʩʴ ʨʘʟʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʘʧʠʩʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ çʚʝʙ-ʩʘʡʪ 

ʧʫʙʣʠʢʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡè.  ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʦʙʲʝʢʪʥʦ-

ʨʝʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ PostgreSQL. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ 

ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʩ ʫʯʸʪʦʤ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʦʩʧʨʠʷʪʠʷ ʟʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʯʝʣʦʚʝʢʘ. 

ʇʨʠ ʯʪʝʥʠʠ ʜʘʥʥʳʭ ʢʣʠʝʥʪ ʯʝʨʝʟ ʚʝʙ-ʩʝʨʚʝʨ ʦʙʨʘʱʘʝʪʩʷ ʢ ʉʋɹɼ, ʛʜʝ ʜʘʥʥʳʝ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʪʩʷ. ʉʋɹɼ ʥʘʧʨʘʚʣʷʝʪ ʟʘʧʨʦʩ ʢ ɹɼ, ʢʦʪʦʨʘʷ ʦʪʧʨʘʚʣʷʝʪ ʜʘʥʥʳʝ ʥʘ ʩʘʡʪ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʢʦʨʨʝʢʪʥʦʤ ʚʠʜʝ ʧʨʠ ʧʦʜʜʝʨʞʢʝ CSS ʠ HTML-ʬʘʡʣʦʚ. ʅʘ ʨʠʩʫʥʢʝ 2 

ʧʦʢʘʟʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʶʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʟʘʧʨʦʩʳ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -41- 

 

 
ʈʠʩʫʥʦʢ 2. ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ. 

 

ʆʩʥʦʚʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʚʝʙ-ʩʘʡʪʦʤ ʧʫʙʣʠʢʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʷʚʣʷʶʪʩʷ ʦʧʝʨʘʮʠʠ ʧʨʦʩʪʦʡ ʚʩʪʘʚʢʠ ʠ ʧʨʦʩʪʦʛʦ ʯʪʝʥʠʷ. ʉʬʦʨʤʠʨʫʝʤ ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʩʪʨʦʢ ʧʨʠ ʫʩʣʦʚʠʠ, 

ʯʪʦ ʩʪʨʦʢ ʤʝʥʝʝ 1000.  

ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʢ ɹɼ (Ô̈́̐̑̏̒́ ̓̆̏)̑ ʟʘʚʠʩʠʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʦʪʨʘʞʝʥʥʳʭ ʚ ʬʦʨʤʫʣʝ 1: 

Ô̈́̐̑̏̒́ ̓̆̏̑Ô Ô Ôȟ                                        ρ 

ʛʜʝ Ô ï ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʟʘʧʨʦʩʘ ʦʪ ʧʨʠʣʦʞʝʥʠʷ ʢ ɹɼ; Ô - ʦʙʨʘʪʥʦʝ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ 

ʟʘʧʨʦʩʘ ʦʪ ɹɼ ʢ ʧʨʠʣʦʞʝʥʠʶ; Ô ï ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʩʝʨʚʝʨʦʤ. 

ʈʘʩʯʝʪ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʩʝʨʚʝʨʝ (Ô) ʦʪʨʘʟʠʤ ʚ ʬʦʨʤʫʣʝ 2: 

Ô ÔȢ ÔȢ ÔȢȟ                                          ς 

ʛʜʝ ÔȢ ï ʚʨʝʤʷ ʯʪʝʥʠʷ ʩ ʜʠʩʢʘ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ, ʢʦʪʦʨʦʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʟʘʧʠʩʝʡ ʚ ʪʘʙʣʠʮʝ; ÔȢ ï ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʩʝʨʚʝʨʦʤ, ÔȢ - ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, 

ʫʤʝʥʴʰʘʶʱʠʡ ʨʘʩʭʦʞʜʝʥʠʝ Ô̞̝̋̒̐̆̑̉̍̆̎̓́̌̎̏̆ ̉  Ô̈́̐̑̏̒́ ̘̓̆̏̑̆̓̉̆̒̋̏̆ .   

ʆʧʨʝʜʝʣʠʤ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʯʝʨʝʟ ʧʦʩʪʨʦʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʠ ʧʦ 

ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʟʥʘʯʝʥʠʷʤ ʩ ʫʯʝʪʦʤ ʬʦʨʤʫʣ (1) ʠ (2). ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʠʪʫʘʮʠʠ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʩʭʦʞʜʝʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʧʨʦʩʘ ʚʚʝʜʝʤ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʛʜʝ N ï ʯʠʩʣʦ ʩʪʨʦʢ ʚ ʪʘʙʣʠʮʝ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ MacOS. ʆʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, 

ʚʳʜʝʣʝʥʥʦʡ ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, 4096 ʄɹ. ɺʩʷ ʨʘʙʦʪʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʙʘʟʝ 4 ʷʜʝʨʥʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʝ 1.8 GHz ʠʤʝʶʱʝʛʦ 6 ʄɹ ʢʵʰʘ ʠ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʠ ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 2666 MHz, ʨʘʙʦʪʘʶʱʝʡ ʚ ʜʚʫʭʢʘʥʘʣʴʥʦʤ ʨʝʞʠʤʝ. ʈʘʟʤʝʨ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʦʪ ɹɼ ʢ ʧʨʠʣʦʞʝʥʠʶ ʩʦʩʪʘʚʣʷʝʪ 18 ʄɹ (ʤʝʛʘʙʘʡʪ). ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʨʘʚʥʘ 208 ʤʝʛʘʙʠʪ/ʩ. ʈʘʟʤʝʨ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʨʘʚʥʷʝʪʩʷ 30%, ʠʩʭʦʜʷ 

ʠʟ ʬʦʨʤʫʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 2, ʧʦʣʫʯʠʤ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ ɹɼ. 

 

 
ʈʠʩʫʥʦʢ 3. ʌʦʨʤʫʣʳ ʚʳʯʠʩʣʝʥʠʷ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ ɹɼ 

 

Fig. 3. Formulas for calculating the data transfer time from the database 

ʅʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʟʘʧʨʦʩʘ ʢ ɹɼ, ʘ ʪʘʢʞʝ ʚʨʝʤʷ 

ʧʝʨʝʜʘʯʠ ʟʘʧʨʦʩʘ ʦʪ ɹɼ (ÔȟÔ  ï 0,9 c. 

ɺʨʝʤʷ ʯʪʝʥʠʷ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ (ÔȢ) ʚ ʬʦʨʤʫʣʘʭ (3) ʦʧʠʩʘʥʦ ʤʥʦʛʦʯʣʝʥʦʤ, 
ʟʘʚʠʩʷʱʠʤ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʠʩʝʡ ʚ ʪʘʙʣʠʮʝ. ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʩʝʨʚʝʨʦʤ, ʢʦʪʦʨʦʝ 

ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʥʳʭ ʪʠʧʦʚ ʠʥʜʝʢʩʦʚ (ÔȢ) ʚ ʜʘʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʥʫʣʶ, ʪʘʢ 

 

 



-42- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʢʘʢ ʠʥʜʝʢʩʘʮʠʷ ʚ ɹɼ ʥʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʚʨʝʤʷ ʙʳʣʦ ʙʳ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʠʥʜʝʢʩʳ ʩʦʢʨʘʱʘʶʪ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ. 

 
ʈʠʩʫʥʦʢ 4. ʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ. 

 

ʇʨʠ ʯʪʝʥʠʠ ʠ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ API ʧʨʠʣʦʞʝʥʠʝ (ʢʣʠʝʥʪ) ʦʙʨʘʱʘʝʪʩʷ ʢ 

ʉʋɹɼ, ʛʜʝ ʟʘʧʨʦʩʳ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʢ ʩʝʨʚʝʨʫ. ʉʋɹɼ ʥʘʧʨʘʚʣʷʝʪ ʟʘʧʨʦʩ ʢ ɹɼ, ʢʦʪʦʨʘʷ 

ʯʝʨʝʟ ʧʨʦʮʝʩʩʦʨ ʧʨʠ ʯʪʝʥʠʠ ʜʘʥʥʳʭ ʦʙʨʘʱʘʝʪʩʷ ʢ ʜʠʩʢʫ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʥʘʣʠʯʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʂʕʐ ʦʙʨʘʱʘʝʪʩʷ ʢ ʥʝʤʫ. ɽʩʣʠ ʧʨʦʠʩʭʦʜʠʪ ʦʧʝʨʘʮʠʷ ʟʘʧʠʩʠ, ʪʦ ʦʙʨʘʱʝʥʠʝ ʠʜʝʪ 

ʢ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠ ʧʨʦʩʤʦʪʨʝ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʂʕʐ ʧʘʤʷʪʠ [4].  

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠ ʚʩʪʘʚʢʝ ʜʘʥʥʳʭ, ʛʜʝ ʯʠʩʣʦ ʩʪʨʦʢ ʙʦʣʝʝ 1000 ʧʨʠʚʝʜʝʥʳ 

ʥʠʞʝ (ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʫʣ 1 ʠ 2), ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʨʛʦʥʦʤʠʯʥʦʩʪʠ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ 

[5].  

Ô̈́̐̑̏̒́ ̓̆̏̑ ̅̌ ̠˞ˠˎ ˑ Ô Ô ÔȢ ÔȢ ÔȢ                     πȟω πȟω

πȟππςz. π ρȟψ πȟππςz. ,   σ   
ʛʜʝ N ï ʯʠʩʣʦ ʩʪʨʦʢ ʚ ʪʘʙʣʠʮʝ (ʙʦʣʝʝ 1000), ʫʤʥʦʞʘʝʤʳʡ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ, ʢʦʪʦʨʳʡ 

ʨʘʚʝʥ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʜʣʷ ʦʜʥʦʛʦ ʩʪʦʣʙʮʘ ʠ ʦʜʥʦʡ ʩʪʨʦʢʠ (ʚ ʩʝʢʫʥʜʘʭ). 

ʌʦʨʤʫʣʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʬʫʥʢʮʠʠ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʉʋɹɼ PostgreSQL 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʥʘ ʯʪʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʉʋɹɼ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʠʷʤ: 

1) ɿʘʧʨʦʩ ʥʘ ʯʪʝʥʠʝ ʜʘʥʥʳʭ ʩ ʦʜʥʠʤ ʫʩʣʦʚʠʝʤ (ʜʘʣʝʝ - ɿʘʧʨʦʩ ˉ 1); 

2) ɿʘʧʨʦʩ ʥʘ ʯʪʝʥʠʝ ʜʘʥʥʳʭ ʩ ʪʨʝʤʷ ʫʩʣʦʚʠʷʤʠ (ʜʘʣʝʝ - ɿʘʧʨʦʩ ˉ 2). 

ɺ ʟʘʧʨʦʩʝ ˉ1 ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʩʪʦʡ ʦʧʝʨʘʪʦʨ SELECT, ʠ ʧʦʨʷʜʦʢ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 5. ɺ ʟʘʧʨʦʩʝ ˉ2 ʧʨʠʤʝʥʷʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʜʚʝ ʪʘʙʣʠʮʳ 

(ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʠ ʉʪʘʪʴʷ), ʫʩʣʦʚʠʝ JOIN, ʬʠʣʴʪʨʘʮʠʷ ʧʦ ʠʤʝʥʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʚʳʙʦʨ ʥʫʞʥʳʭ 

ʩʪʦʣʙʮʦʚ. ɿʘʧʨʦʩ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ JOIN ʜʣʷ ʚʳʚʦʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʫ ʢʦʪʦʨʳʭ ʝʩʪʴ ʩʪʘʪʴʠ ʠ ʚ 

ʠʤʝʥʠ ʝʩʪʴ ʙʫʢʚʘ 'ʘ', ʚʳʛʣʷʜʠʪ ʪʘʢ: 

SELECT Teacher, Publication FROM ʇʨʝʧʦʜʘʚʘʪʝʣʴ AS Teacher 

JOIN ʉʪʘʪʴʷ AS Publication ON Teacher.ʀʜʝʥʪʠʬʠʢʘʪʦʨ = 

Publication.ʀʜʝʥʪʠʬʠʢʘʪʦʨ_ʧʨʝʧʦʜʘʚʘʪʝʣʷ WHERE Teacher.ʀʤ ̫LIKE '%ʘ%'; 

ɺ ʵʪʦʤ ʟʘʧʨʦʩʝ: 

Teacher ʠ Publication - ʥʘʟʚʘʥʠʷ ʪʘʙʣʠʮ "ʇʨʝʧʦʜʘʚʘʪʝʣʴ" ʠ "ʉʪʘʪʴʷ"; 

Teacher.ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʠ Publication.ʀʜʝʥʪʠʬʠʢʘʪʦʨ_ʧʨʝʧʦʜʘʚʘʪʝʣʷ - ʩʪʦʣʙʮʳ, ʧʦ 

ʢʦʪʦʨʳʤ ʧʨʦʠʩʭʦʜʠʪ ʩʦʝʜʠʥʝʥʠʝ. 

Teacher.ʀʤʷ LIKE '%ʘ%' - ʫʩʣʦʚʠʝ, ʢʦʪʦʨʦʝ ʬʠʣʴʪʨʫʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʫ ʢʦʪʦʨʳʭ ʚ 

ʠʤʝʥʠ ʝʩʪʴ ʙʫʢʚʘ 'ʘ'. 

ɺ ʪʘʙʣ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ˉ 1 ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʚ ʪʘʙʣʠʮʘʭ.  

 

 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -43- 

 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ˉ 1 

 
ʂʦʣ-ʚʦ 

ʩʪʦʣʙʮʦʚ 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ 

1 1000 2000 5000 10000 50000 100000 

t, ʤʩ ʉʋɹɼ 

PostgreSQL 

7 2 6 25 62 56 230 408 

15 3 12 42 73 96 426 1205 

19 4 18 52 123 165 843 1726 

ɺ ʪʘʙʣ. 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ˉ 2 ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʚ ʪʘʙʣʠʮʘʭ.  

 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ˉ 2. 

 
ʂʦʣ-ʚʦ 

ʩʪʦʣʙʮʦʚ 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ 

1 1000 2000 5000 10000 50000 100000 

t, ʤʩ ʉʋɹɼ 

PostgreSQL 

7 2 6 12 74 58 276 345 

15 3 10 36 76 96 506 1543 

19 4 25 52 108 183 526 1802 

ʆʙʦʙʱʠʚ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʳʢʣʘʜʢʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ. 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ˉ 1 ʚ PostgreSQL. 

ʊʘʙʣʠʮʘ 3 

ɸʥʘʣʠʟ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ˉ 1. 

 
ʂʦʣ-ʚʦ 

ʩʪʦʣʙʮʦʚ 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ 

1 1000 2000 5000 10000 50000 100000 

t, ʤʩ ʉʋɹɼ 

PostgreSQL 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ 

7 2 6 25 62 56 230 408 

15 3 12 42 73 96 426 1205 

19 4 18 52 123 165 843 1726 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ 

7 2 6 25 32,3 51 411 1211 

15 4,2 13,2 51 73,3 54 414 1214 

19 4,8 16,8 67 98 58 418 1218 

 

ɼʘʥʥʳʝ ʠʟ ʪʘʙʣʠʮʳ 3 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʦʢ ʚ 10 ʠ ʙʦʣʝʝ ʨʘʟ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 



-44- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʩʪʦʣʙʮʦʚ (ʥʘ 4 ʠ ʙʦʣʝʝ) ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʉʋɹɼ. 

ʆʪʦʙʨʘʟʠʤ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

(ʨʠʩʫʥʦʢ 5). ʐʢʘʣʘ ʩʣʝʚʘ ʧʦʢʘʟʳʚʘʝʪ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ (t, ʤʩ), ʰʢʘʣʘ ʩʥʠʟʫ 

ʦʪʦʙʨʘʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ. ʎʚʝʪʦʚʘʷ ʛʘʤʤʘ ʩʪʦʣʙʮʦʚ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʩʪʦʣʙʮʦʚ (ʧʨʘʢʪʠʯʝʩʢʦʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʚʨʝʤʷ). 

 

 
ʈʠʩʫʥʦʢ 5. ɻʠʩʪʦʛʨʘʤʤʘ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ 

ʥʘ ʯʪʝʥʠʝ ʩ ʫʩʣʦʚʠʷʤʠ ʚ ʉʋɹɼ PostgreSQL ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʪʦʣʙʮʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʠ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʉʋɹɼ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʧʦ ʩʪʦʣʙʮʘʤ 

ʪʨʝʙʫʝʪʩʷ ʫʚʝʣʠʯʠʚʘʪʴ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʫ ʩʪʨʦʢ.  
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ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ ʨʦʣʴ ʤʦʜʝʣʝʡ ʚ ʩʠʩʪʝʤʥʦʤ ʘʥʘʣʠʟʝ ʠ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʠʭ ʪʦʯʥʦʩʪʠ. 

ʄʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʧʨʦʱʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʟʘʠʤʦʩʚʷʟʝʡ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʛʨʘʬʦʚ ʠ 
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https://web-creator.ru/articles/postgresql


Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -45- 

 

ʜʨʫʛʠʭ ʬʦʨʤʘʭ, ʤʦʜʝʣʠ ʠʤʝʶʪ ʥʝʢʦʪʦʨʫʶ ʩʪʝʧʝʥʴ ʘʙʩʪʨʘʢʮʠʠ ʠ ʫʧʨʦʱʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘ ʘʜʝʢʚʘʪʥʦʩʪʴ ʤʦʜʝʣʠ ʚʣʠʷʶʪ ʨʘʟʥʦʛʦ ʨʦʜʘ 

ʧʦʛʨʝʰʥʦʩʪʠ ʝʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʥʦʩʪʴ 

ʤʦʜʝʣʠ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʬʦʨʤʫʣʘ ʜʣʷ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ 

ʟʥʘʯʝʥʠʡ ʮʝʣʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩ ʨʝʘʣʴʥʳʤʠ 

ʜʘʥʥʳʤʠ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʦʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʪʝʨʘʪʠʚʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʡ 

ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʨʘʚʥʝʥʠʷ ʩ ʨʝʘʣʴʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʪʨʝʙʫʶʱʠʤ ʢʦʤʧʨʦʤʠʩʩʘ ʤʝʞʜʫ ʪʦʯʥʦʩʪʴʶ ʤʦʜʝʣʠ ʠ ʩʪʦʠʤʦʩʪʴʶ ʝʝ ʧʦʩʪʨʦʝʥʠʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ, ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ, 

ʦʮʝʥʢʘ ʪʦʯʥʦʩʪʠ, ʧʦʛʨʝʰʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

 

Abstract 

In the article discusses the role of models in systems analysis and methods for assessing their 

accuracy. Models, which represent simplified descriptions of real systems, are used to study their 

characteristics and relationships. Presented in the form of mathematical equations, graphs and other, 

the models have a certain degree of abstraction and simplification, which can affect the reliability of 

their results. The relevance of the model is affected by various types of errors in its modeling. For it 

compensation is necessary to determine the accuracy of the model. The article proposes a formula for 

assessing the accuracy of the model based on comparing the values of the target characteristics 

obtained as a result of modeling with real data. In this approach, accuracy assessment as iterative 

process that requires continuous improvement of the model based on comparisons with real data, 

requiring a trade-off between the accuracy of the model and the cost of its construction and operation. 

Keywords: system analysis, system modeling, simulation models, accuracy assessment, 

modeling errors. 

 

ɺ ʩʠʩʪʝʤʥʦʤ ʘʥʘʣʠʟʝ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʨʦʱʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʨʝʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʝʸ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʚʝʜʝʥʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʤʝʞʜʫ ʝʸ ʯʘʩʪʷʤʠ [1]. ʄʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, 

ʜʠʘʛʨʘʤʤ, ʛʨʘʬʦʚ, ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʤʫʣʷʮʠʠ ʠ ʪ.ʜ. 
ʋʧʨʦʱʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʨʝʘʣʴʥʳʝ 

ʩʠʩʪʝʤʳ ʩʦʩʨʝʜʦʪʦʯʠʚʰʠʩʴ ʥʘ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʘʭ, ʠʛʥʦʨʠʨʫʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʜʝʪʘʣʠ, ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʮʝʣʷʤʠ: ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʠʟʫʯʝʥʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʦʜʥʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʥʘ ʜʨʫʛʠʝ ʯʘʩʪʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ 

ʩʪʨʘʪʝʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʠ ʥʝ ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʠʜʝʘʣʴʥʳʤ 

ʦʪʦʙʨʘʞʝʥʠʝʤ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʜʝʨʞʘʪ ʥʝʢʦʪʦʨʫʶ ʩʪʝʧʝʥʴ ʘʙʩʪʨʘʢʮʠʠ ʠ ʫʧʨʦʱʝʥʠʷ, 

ʢʦʪʦʨʦʡ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʨʝʘʣʴʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ [2]. 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʙʳʚʘʝʪ ʚʘʞʥʦ ʦʮʝʥʠʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʝʡ ʚ ʢʦʥʪʝʢʩʪʝ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤ ï ʙʝʟ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʘʜʝʢʚʘʪʥʦʩʪʠ 

ʤʦʜʝʣʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʝʘʣʴʥʳʤ ʜʘʥʥʳʤ ʥʝʣʴʟʷ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ ʚ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʝʸ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʚʳʰʝʥʠʝ ʘʜʝʢʚʘʪʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʨʘʩʪʘʥʠʶ ʝʸ ʩʪʦʠʤʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ 

ʥʘʭʦʜʠʪʴ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʩʪʦʠʤʦʩʪʴʶ ʩʘʤʦʡ ʤʦʜʝʣʠ ʠ ʝʝ ʘʜʝʢʚʘʪʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʦʰʠʙʦʯʥʦ ʧʨʠʥʷʪʳʤ ʨʝʰʝʥʠʷʤ. 

ʇʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ï ʵʪʦ ʠʪʝʨʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ, ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʢʦʪʦʨʦʛʦ 

ʧʦʚʳʰʘʝʪʩʷ ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠ, ʥʦ ʧʨʦʜʦʣʞʘʶʱʠʡʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʵʪʦ ʦʧʨʘʚʜʘʥʦ. ʇʦʵʪʦʤʫ ʥʘ 

ʢʘʞʜʦʤ ʵʪʘʧʝ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʴ ʦʮʝʥʢʫ ʘʜʝʢʚʘʪʥʦʩʪʠ ʠ 

ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠ.  

ʉʥʠʞʝʥʠʝ ʪʦʯʥʦʩʪʠ ʩʚʷʟʘʥʘ ʩ ʨʷʜʦʤ ʧʦʛʨʝʰʥʦʩʪʝʡ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʢ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ, ʪʘʢ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʚʳʨʘʞʝʥʥʳʭ ʚ ʩʣʝʜʫʶʱʝʤ [3]: 



-46- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʦʛʨʝʰʥʦʩʪʠ ʠʟ-ʟʘ ʥʝʪʦʯʥʦʛʦ ʟʘʜʘʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ï ʥʝʪʦʯʥʦʩʪʴ ʘʧʨʠʦʨʥʳʭ 

ʩʚʝʜʝʥʠʡ ʠʣʠ ʚʳʥʦʩ ʟʘ ʨʘʤʢʠ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʝʢʦʪʦʨʳʭ ʬʘʢʪʦʨʦʚ ʢʘʢ 

ʥʝʩʫʱʝʩʪʚʝʥʥʳʭ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʦʰʠʙʢʘʤ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʤʦʜʝʣʠ. 

ʇʦʛʨʝʰʥʦʩʪʠ ʫʧʨʦʱʝʥʠʷ ʠʩʭʦʜʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʠʣʠ ʟʘʤʝʥʳ ʥʝʣʠʥʝʡʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʦʰʠʙʢʘʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ ʫʧʨʦʱʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. 

ʇʦʛʨʝʰʥʦʩʪʠ ʨʘʩʯʝʪʘ ʚʳʭʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟ-ʟʘ ʜʠʩʢʨʝʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʕɺʄ ï 

ʚʳʟʚʘʥʳ ʧʦʛʨʝʰʥʦʩʪʷʤʠ ʦʢʨʫʛʣʝʥʠʷ, ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʯʠʩʣʘ ʨʘʟʨʷʜʦʚ ʧʨʠ ʚʳʯʠʩʣʝʥʠʷʭ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ, ʘ ʪʘʢʞʝ ʦʰʠʙʢʘʤʠ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʤʦʜʝʣʠ. 

ʇʦʛʨʝʰʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʤʝʥʦʡ ʥʝʧʨʝʨʳʚʥʳʭ ʚʝʣʠʯʠʥ ʜʠʩʢʨʝʪʥʳʤʠ ï ʚʦʟʥʠʢʘʶʪ 

ʧʨʠ ʟʘʤʝʥʝ ʥʝʧʨʝʨʳʚʥʳʭ ʚʝʣʠʯʠʥ ʥʘ ʜʠʩʢʨʝʪʥʳʝ ʧʨʠ ʯʠʩʣʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ ʠ ʟʘʚʠʩʷʪ ʦʪ ʰʘʛʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ. ʄʦʛʫʪ ʙʳʪʴ ʦʮʝʥʝʥʳ ʥʘ ʫʨʦʚʥʝ ʤʦʜʫʣʝʡ, 

ʨʝʘʣʠʟʫʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ. 

ʇʦʛʨʝʰʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʦʙʲʝʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ï 

ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʙʲʝʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʚʳʙʦʨʢʠ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪ ʤʝʪʦʜʘ 

ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʍʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʯʪʦ ʚ ʩʠʣʫ ʭʘʨʘʢʪʝʨʘ 

ʤʦʜʝʣʠ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʣʠʯʠʷʤ ʚ ʬʦʨʤʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʦʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʇʦʛʨʝʰʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʕɺʄ ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 

ʠʤʠʪʘʮʠʦʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʧʦʛʨʝʰʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 

ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʭʦʜʥʳʭ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢ ʠ ʧʦʛʨʝʰʥʦʩʪʴʶ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ 

ʟʘʢʦʥʦʚ ʥʘ ʕɺʄ. ʄʝʨʦʡ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʆʮʝʥʢʫ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʠʟ ʨʝʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʚʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʘʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʥʦʩʪʠ A_i ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ i-ʦʡ ʮʝʣʝʚʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ: 

A_i=x_i/y_i *100%, 

ʛʜʝ x_i ï ʮʝʣʝʚʘʷ i-ʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʳ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

y_i ï ʮʝʣʝʚʘʷ i-ʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʥʝʝ. 

ʊʦʯʥʦʩʪʴ A_i, ʢʦʪʦʨʘʷ ʨʘʚʥʘ 100%, ʛʦʚʦʨʠʪ ʦʙ ʠʜʝʘʣʴʥʦʡ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʮʝʣʝʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʦ ʚ ʨʝʘʣʴʥʦʩʪʠ ʤʘʣʦ ʜʦʩʪʠʞʠʤʘ. ʇʦʛʨʝʰʥʦʩʪʴ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ i-ʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

E_i=|100%-A_i |. 

ʇʨʠʙʣʠʞʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ E_i ʢ ʥʫʣʶ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʩʪʨʦʝʥʥʫʶ ʤʦʜʝʣʴ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʩʧʨʘʚʣʝʥʠʝ ʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʤʦʜʝʣʠ. ʎʝʣʴʶ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʜʦʣʞʥʦ ʷʚʣʷʪʴʩʷ ʥʝ ʟʥʘʯʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ E_i=0, 

ʘ ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʘʜʝʢʚʘʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚʳʯʠʩʣʝʥʠʷ i-ʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʴʶ, 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ 

ʦʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠ ï ʵʪʦ ʠʪʝʨʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʚʥʦʩʠʪʴ ʫʣʫʯʰʝʥʠʷ ʚ ʥʝʝ 

ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʨʘʚʥʝʥʠʷ ʮʝʣʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʛʨʘʬʠʢʠ ʠ 

ʜʠʟʘʡʥʘ. ɸʚʪʦʨʳ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʘʩʪʨʦʚʳʤʠ ʠ 

ʚʝʢʪʦʨʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʚʝʙ-ʩʝʨʚʠʩʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʦʩʣʝʜʥʠʝ ʪʝʥʜʝʥʮʠʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʚ 

ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʛʨʘʬʠʢʝ ʠ ʜʠʟʘʡʥʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʚʘʞʥʦʡ ʨʦʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʜʠʟʘʡʥʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʬʠʢʘ, ʜʠʟʘʡʥ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʛʨʘʤʤʥʳʝ 

ʩʨʝʜʩʪʚʘ, ʚʝʙ-ʩʝʨʚʠʩʳ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʧʨʝʟʝʥʪʘʮʠʠ, ʪʝʥʜʝʥʮʠʠ.  

 

Abstract 

The scientific article examines the role of information technology in the field of graphics and 

design. The authors consider in detail software tools for working with raster and vector images, as well 

as web services used to create multimedia presentations. The article analyzes the latest trends and 

achievements in the field of information technology, as well as identifies the prospects for their 

application in graphics and design. As a result of the research, it is concluded that information 

technology plays an important role in modern graphic design practice and a promising direction for the 

development of this field is presented. 

Keywords: graphics, design, information technology, software, web services, multimedia 

presentations, trends. 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʛʨʘʬʠʢʝ ʠ ʜʠʟʘʡʥʝ ʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʝʝ 
ʟʥʘʯʠʤʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. ʅʝʦʩʧʦʨʠʤʦ, ʯʪʦ ʩʬʝʨʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʜʠʟʘʡʥʘ 

ʧʨʝʪʝʨʧʝʣʘ ʛʣʫʙʦʢʠʝ ʠʟʤʝʥʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʚʝʙ-

ʠʥʩʪʨʫʤʝʥʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʜʠʟʘʡʥʝʨʩʢʦʛʦ ʢʦʥʪʝʥʪʘ, ʩʧʝʮʠʘʣʠʩʪʘʤ 

ʜʦʩʪʫʧʥʳ ʤʥʦʞʝʩʪʚʦ ʨʝʩʫʨʩʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʢʘʢ ʧʨʦʮʝʩʩʫ ʪʚʦʨʯʝʩʪʚʘ, ʪʘʢ ʠ ʧʦʚʳʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʦʚ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʨʦʣʠ ʠ ʚʣʠʷʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʛʨʘʬʠʢʫ ʠ ʜʠʟʘʡʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʢʪʫʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ, ʠ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʢʘʢ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ, ʪʘʢ ʠ ʚʝʙ-ʩʝʨʚʠʩʳ, 

ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ ʧʦʩʣʝʜʥʠʝ ʪʝʥʜʝʥʮʠʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ [1, 2]. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘʥʠʤʘʶʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢʝ ʠ 

ʜʠʟʘʡʥʝ, ʠʛʨʘʷ ʚʘʞʥʫʶ ʨʦʣʴ ʚʦ ʚʩʝʭ ʵʪʘʧʘʭ ʩʦʟʜʘʥʠʷ ʠ ʚʦʧʣʦʱʝʥʠʷ ʪʚʦʨʯʝʩʢʠʭ ʠʜʝʡ [1]. ʆʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʠʟʘʡʥʝʨʦʚ ʠ ʛʨʘʬʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʤʦʱʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʚ ʨʘʙʦʪʝ. 

ʇʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ Adobe Photoshop ʠ Corel Draw (ʪʘʙʣ. 1), ʧʦʟʚʦʣʷʶʪ 

ʜʠʟʘʡʥʝʨʘʤ ʨʘʙʦʪʘʪʴ ʩ ʨʘʩʪʨʦʚʳʤʠ ʠ ʚʝʢʪʦʨʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ, ʦʩʫʱʝʩʪʚʣʷʷ 

ʮʚʝʪʦʢʦʨʨʝʢʮʠʶ, ʨʝʪʫʰʴ, ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʦʧʝʨʘʮʠʠ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʞʝʣʘʝʤʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ [1]. ʅʘʧʨʠʤʝʨ, ʚ Photoshop ʤʦʞʥʦ ʣʝʛʢʦ ʫʜʘʣʷʪʴ 

ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʦʙʲʝʢʪʳ ʠʣʠ ʠʩʧʨʘʚʣʷʪʴ ʜʝʬʝʢʪʳ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ, ʘ ʚ Corel Draw ʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ʚʝʢʪʦʨʥʳʝ ʵʣʝʤʝʥʪʳ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ [1]. 

ɺʝʙ-ʩʝʨʚʠʩʳ, ʪʘʢʠʝ ʢʘʢ Prezi ʠ Canva, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʜʠʟʘʡʥʘ ʦʥʣʘʡʥ, ʧʦʟʚʦʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 



-48- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʣʝʛʢʦ ʩʦʟʜʘʚʘʪʴ ʠ ʜʝʣʠʪʴʩʷ ʩʚʦʠʤʠ ʨʘʙʦʪʘʤʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ [1]. ʅʘʧʨʠʤʝʨ, Prezi ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʝʟʝʥʪʘʮʠʠ ʩ ʵʬʬʝʢʪʘʤʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʘʥʠʤʘʮʠʠ, ʯʪʦ ʜʝʣʘʝʪ 

ʧʨʝʟʝʥʪʘʮʠʠ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʠ ʟʘʧʦʤʠʥʘʶʱʠʤʠʩʷ ʜʣʷ ʟʨʠʪʝʣʝʡ. 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 
ʇʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ 
ʇʣʶʩʳ ʄʠʥʫʩʳ ʎʝʥʘ 

ʈʘʩʪʨʦʚʳʝ ʨʝʜʘʢʪʦʨʳ 

Adobe Photoshop 
ʄʦʱʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʧʦʜʜʝʨʞʢʘ ʩʣʦʝʚ, ʬʠʣʴʪʨʦʚ, ʧʣʘʛʠʥʦʚ 

ɼʦʨʦʛʦʡ, ʩʣʦʞʥʳʡ 

ʠʥʪʝʨʬʝʡʩ 
$239.88/ʛʦʜ 

GIMP 
ɹʝʩʧʣʘʪʥʳʡ, ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʡ, 

ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʀʥʪʝʨʬʝʡʩ ʤʝʥʝʝ 

ʜʨʫʞʝʣʶʙʥʳʡ, ʯʝʤ ʫ 

Photoshop 

ɹʝʩʧʣʘʪʥʦ 

Krita 
ɹʝʩʧʣʘʪʥʳʡ, ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ 

ʭʫʜʦʞʥʠʢʦʚ, ʢʠʩʪʠ, ʘʥʠʤʘʮʠʷ 

ʄʝʥʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ, 

ʯʝʤ Photoshop 
ɹʝʩʧʣʘʪʥʦ 

ɺʝʢʪʦʨʥʳʝ ʨʝʜʘʢʪʦʨʳ 

Adobe Illustrator 
ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, 

ʪʦʯʥʳʝ ʢʨʠʚʳʝ, ʛʨʘʜʠʝʥʪʳ, ʵʬʬʝʢʪʳ 

ɼʦʨʦʛʦʡ, ʩʣʦʞʥʳʡ 

ʠʥʪʝʨʬʝʡʩ 
$239.88/ʛʦʜ 

Inkscape 
ɹʝʩʧʣʘʪʥʳʡ, ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʡ, 

ʧʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ 

ʄʝʥʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ, 

ʯʝʤ Illustrator 
ɹʝʩʧʣʘʪʥʦ 

Sketch 
UI/UX ʜʠʟʘʡʥ, ʨʘʙʦʪʘ ʩ ʩʠʤʚʦʣʘʤʠ, 

ʧʣʘʛʠʥʳ 

ɼʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʧʦ 

ʧʦʜʧʠʩʢʝ 
$99/ʤʝʩʷʮ 

ʇʨʦʛʨʘʤʤʳ ʜʣʷ ʧʨʝʟʝʥʪʘʮʠʡ 

Microsoft 

PowerPoint 

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʙʦʛʘʪʳʡ 

ʥʘʙʦʨ ʬʫʥʢʮʠʡ, ʠʥʪʝʛʨʘʮʠʷ ʩ Office 

ɼʦʨʦʛʦʡ, ʤʦʞʝʪ ʙʳʪʴ 

ʛʨʦʤʦʟʜʢʠʤ 
$129.99/ʛʦʜ 

Google Slides 

ɹʝʩʧʣʘʪʥʳʡ, ʦʙʣʘʯʥʳʡ ʩʝʨʚʠʩ, 

ʧʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ, ʩʦʚʤʝʩʪʥʘʷ 

ʨʘʙʦʪʘ 

ʄʝʥʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ, 

ʯʝʤ PowerPoint 
ɹʝʩʧʣʘʪʥʦ 

Canva 
ʐʘʙʣʦʥʳ, drag-and-drop ʠʥʪʝʨʬʝʡʩ, 

ʧʨʦʩʪʦʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʆʛʨʘʥʠʯʝʥʥʳʡ ʥʘʙʦʨ 

ʬʫʥʢʮʠʡ 

ɹʝʩʧʣʘʪʥʦ, ʧʣʘʪʥʳʝ 

ʧʣʘʥʳ ʦʪ 

$12.99/ʤʝʩʷʮ 

Prezi 
ʅʝʣʠʥʝʡʥʳʝ ʧʨʝʟʝʥʪʘʮʠʠ, ʘʥʠʤʘʮʠʷ, 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ 

ʆʛʨʘʥʠʯʝʥʥʳʡ ʥʘʙʦʨ 

ʬʫʥʢʮʠʡ 

ɹʝʩʧʣʘʪʥʦ, ʧʣʘʪʥʳʝ 

ʧʣʘʥʳ ʦʪ $7/ʤʝʩʷʮ 

ʇʨʦʛʨʘʤʤʳ ʜʣʷ ʜʠʟʘʡʥʘ 

Adobe XD 
UX/UI ʜʠʟʘʡʥ, ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ, 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ɼʦʨʦʛʦʡ, ʪʨʝʙʫʝʪʩʷ 

ʦʙʫʯʝʥʠʝ 
$239.88/ʛʦʜ 

Sketch 
UI/UX ʜʠʟʘʡʥ, ʨʘʙʦʪʘ ʩ ʩʠʤʚʦʣʘʤʠ, 

ʧʣʘʛʠʥʳ 

ɼʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʧʦ 

ʧʦʜʧʠʩʢʝ 
$99/ʤʝʩʷʮ 

Figma 
ɺʝʢʪʦʨʥʳʡ ʨʝʜʘʢʪʦʨ, UI/UX ʜʠʟʘʡʥ, 

ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ 

ʅʝʦʙʭʦʜʠʤ ʜʦʩʪʫʧ ʚ 

ʠʥʪʝʨʥʝʪ 

ɹʝʩʧʣʘʪʥʦ, ʧʣʘʪʥʳʝ 

ʧʣʘʥʳ 

Adobe Photoshop 

ʈʘʩʪʨʦʚʳʡ ʨʝʜʘʢʪʦʨ, 

ʬʦʪʦʨʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʩʦʟʜʘʥʠʝ ʚʝʙ-

ʛʨʘʬʠʢʠ 

ɼʦʨʦʛʦʡ, ʩʣʦʞʥʳʡ 

ʠʥʪʝʨʬʝʡʩ 
$239.88/ʛʦʜ 

 

ʇʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʘʩʪʨʦʚʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʤʦʱʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʩʧʦʩʦʙʥʳʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʬʦʪʦʛʨʘʬʠʠ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ. Adobe Photoshop, ʷʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʠʟʘʡʥʝʨʘʤ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ ʜʣʷ 

ʮʚʝʪʦʢʦʨʨʝʢʮʠʠ, ʨʝʪʫʰʠ, ʥʘʣʦʞʝʥʠʷ ʵʬʬʝʢʪʦʚ ʠ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʢʦʤʧʦʟʠʮʠʡ [1]. ʊʘʢʞʝ 

ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʧʨʦʛʨʘʤʤʫ GIMP, ʢʦʪʦʨʘʷ, ʙʫʜʫʯʠ ʙʝʩʧʣʘʪʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ Photoshop, 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʘʥʘʣʦʛʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ 

ʨʘʩʪʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʨʝʜʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʘʩʪʨʦʚʳʤʠ 

ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ Corel Painter, ʢʦʪʦʨʳʡ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʠʤʠʪʘʮʠʠ 

ʨʝʘʣʠʩʪʠʯʥʳʭ ʞʠʚʦʧʠʩʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʩʦʟʜʘʥʠʠ ʮʠʬʨʦʚʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. 

ʇʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʩʧʦʩʦʙʥʳʝ ʩʦʟʜʘʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -49- 

 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ. Adobe Illustrator, ʦʜʥʘ ʠʟ ʚʝʜʫʱʠʭ ʧʨʦʛʨʘʤʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʠʟʘʡʥʝʨʘʤ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʢʪʦʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʣʠʥʠʡ, ʢʨʠʚʳʭ ʠ 

ʬʠʛʫʨ ʩ ʧʦʤʦʱʴʶ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʧʨʦʜʚʠʥʫʪʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ [2, 3]. ʊʘʢʞʝ ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ ʧʨʦʛʨʘʤʤʫ CorelDRAW, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʘʥʘʣʦʛʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʩʦʟʜʘʥʠʶ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʠ, ʘ ʪʘʢʞʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʰʨʠʬʪʘʤʠ, ʮʚʝʪʘʤʠ ʠ ʵʬʬʝʢʪʘʤʠ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʩʨʝʜʠ ʧʦʧʫʣʷʨʥʳʭ 

ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʘʙʦʪʳ ʩ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʦʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ Inkscape, ʙʝʩʧʣʘʪʥʳʡ ʠ ʦʪʢʨʳʪʳʡ 

ʨʝʜʘʢʪʦʨ, ʧʨʝʜʣʘʛʘʶʱʠʡ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚʝʢʪʦʨʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ. 

ɺʝʙ-ʩʝʨʚʠʩʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʜʠʥʘʤʠʯʥʳʭ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ. ʅʘʧʨʠʤʝʨ, ʩʝʨʚʠʩ Prezi ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʩʦʟʜʘʚʘʪʴ ʧʨʝʟʝʥʪʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʨʠʜʘʝʪ ʠʤ 

ʦʱʫʱʝʥʠʝ ʧʣʘʚʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʢʦʥʪʝʥʪʘ ʠ ʜʝʣʘʝʪ ʧʨʝʟʝʥʪʘʮʠʠ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʘʫʜʠʪʦʨʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʝʨʚʠʩʳ, ʪʘʢʠʝ ʢʘʢ Canva ʠ Piktochart [1], 

ʧʨʝʜʣʘʛʘʶʪ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʛʦʪʦʚʳʭ ʰʘʙʣʦʥʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʷʭ 

ʜʠʟʘʡʥʘ ʠʣʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʙ-ʩʝʨʚʠʩʳ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤ ʠ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʝʟʝʥʪʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʧʝʨʝʜʘʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʠ ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʘʫʜʠʪʦʨʠʠ. 

ʊʝʥʜʝʥʮʠʠ ʠ ʧʦʩʣʝʜʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʛʨʘʬʠʢʠ 

ʠ ʜʠʟʘʡʥʘ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʠ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʫʣʫʯʰʝʥʠʝʤ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʚʝʙ-ʩʝʨʚʠʩʦʚ. ʅʘʧʨʠʤʝʨ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʦʙʣʘʩʪʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʜʠʟʘʡʥʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʢʦʥʪʝʥʪʘ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʧʦʧʫʣʷʨʥʦʩʪʠ ʚʝʙ-ʩʝʨʚʠʩʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʜʦʩʪʫʧ ʢ 

ʙʠʙʣʠʦʪʝʢʘʤ ʛʦʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʜʠʟʘʡʥʘ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʥʠʤʘʮʠʡ ʠ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʜʠʟʘʡʥʝʨʩʢʠʭ ʨʝʰʝʥʠʡ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʦʥʪʝʥʪʦʤ ʚ ʥʦʚʳʭ ʬʦʨʤʘʪʘʭ. ʊʘʢʠʝ ʪʝʥʜʝʥʮʠʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʚʥʦʩʷʪ 
ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʩʬʝʨʳ ʛʨʘʬʠʢʠ ʠ ʜʠʟʘʡʥʘ, ʦʪʢʨʳʚʘʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʪʚʦʨʯʝʩʪʚʘ ʠ ʠʥʥʦʚʘʮʠʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢʝ ʠ ʜʠʟʘʡʥʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤ ʠ ʣʶʙʠʪʝʣʷʤ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʜʝʡ. ʅʦʚʝʡʰʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʠ 

ʚʝʙ-ʩʝʨʚʠʩʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʶʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʧʨʝʟʝʥʪʘʮʠʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʉ 

ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ, ʛʨʘʬʠʢʘ ʠ ʜʠʟʘʡʥ 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʩʘʤʦʚʳʨʘʞʝʥʠʷ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ ʚʘʞʥʳʤ 

ʜʚʠʛʘʪʝʣʝʤ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢʠ ʠ ʜʠʟʘʡʥʘ, ʦʪʢʨʳʚʘʷ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ 

ʪʚʦʨʯʝʩʪʚʘ ʠ ʠʥʥʦʚʘʮʠʡ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ, ʢʘʢ ʠ ʢʘʢʦʝ ʚʣʠʷʥʠʝ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʧʨʦʮʝʩʩʳ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʣʠʷʶʪ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʚʥʫʪʨʝʥʥʠʤʠ ʧʨʦʮʝʩʩʘʤ ʦʨʛʘʥʠʟʘʮʠʠ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʧʨʦʛʨʘʤʤʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʫʧʨʘʚʣʝʥʠʠ, ʘ ʪʘʢʞʝ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ  
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Abstract 

the article discusses how and what impact electronic software and automation processes have 

on the management of internal processes of an organization. The software tools used in management 

are considered, as well as their functional characteristics and distinctive aspects in the economic 

component. 
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ʃʶʙʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʪʦʨʦʤ ʪʦʨʛʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. ʆʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʙʲʝʢʪ, 

ʠʤʝʶʱʠʡ ʶʨʠʜʠʯʝʩʢʠʝ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʧʦʪʨʝʙʥʦʩʪʠ ʣʶʜʝʡ ʧʫʪʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʦʚ ʠ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ. ɽʛʦ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ï ʜʦʩʪʠʞʝʥʠʝ ʥʘʠʙʦʣʴʰʝʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ.  

ʋʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʝʤ ï ʩʣʦʞʥʳʡ ʠ ʤʥʦʛʦʛʨʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʥʝ ʪʦʣʴʢʦ 

ʟʥʘʥʠʡ, ʥʦ ʠ ʧʦʥʠʤʘʥʠʷ ʢʣʶʯʝʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʆʜʥʘʢʦ ʩ 

ʚʥʝʜʨʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʥʷʪʠʝ ʛʨʘʤʦʪʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ 

ʫʧʨʦʱʘʝʪʩʷ. ʆʪʤʝʯʘʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʠ ʢʘʢ ʚʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ, 

ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʭ ʝʝ ʘʩʧʝʢʪʦʚ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʜʘʣʝʝ ï ʀʊ) ï ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʙʣʘʛʦʜʘʨʷ ʧʨʦʮʝʩʩʘʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦ ʧʦʤʦʛʘʝʪ ʧʣʘʥʠʨʦʚʘʪʴ, ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʜʘʥʥʳʤʠ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʩʪʘʚʢʠ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʘʪʴ ʜʨʫʛʠʝ ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʦʧʪʠʤʠʟʘʮʠʶ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʘʢʩʠʤʠʟʘʮʠʶ ʧʨʠʙʳʣʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʩʥʦʚʥʳʤʠ 

ʧʨʠʥʮʠʧʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ: ʦʧʝʨʘʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʩʢʚʦʟʥʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ, 

ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʩʝʪʝʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ. 

ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʀʊ ï ʵʪʦ ʥʝ ʝʜʠʥʳʡ ʧʨʦʜʫʢʪ, ʘ ʢʦʤʧʣʝʢʩ ʧʨʦʮʝʩʩʦʚ, ʦʪʚʝʯʘʶʱʠʭ 

ʟʘ ʨʘʟʥʳʝ ʘʩʧʝʢʪʳ 
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ʈʠʩʫʥʦʢ 1. ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʀʊ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ. 

 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ð ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʭʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʠ ʧʨʦʮʝʜʫʨʘʤʠ ʦʙʨʘʙʦʪʢʠ. 

ʇʦʜʜʝʨʞʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ð ʦʨʛʘʥʠʟʫʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʠ ʢʦʤʧʴʶʪʝʨʘ 

ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʨʝʰʝʥʠʡ. 

ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ 

ʟʘʜʘʯ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʦʬʠʩ ï ʧʦʜʜʝʨʞʢʘ ʢʦʤʤʫʥʠʢʘʮʠʡ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʩʬʝʨʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ 

ʥʘ ʧʨʠʤʝʨʝ ʢʣʶʯʝʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʩʦʩʪʘʚʣʝʥʠʝ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʸʪʥʦʩʪʠ, ʥʘʡʤ 

ʩʦʪʨʫʜʥʠʢʦʚ (ʨʝʢʨʫʪʠʥʛ) ʠ ʫʯʝʪ ʬʠʥʘʥʩʦʚ ʥʘ ʧʨʠʤʝʨʝ ʥʝʢʦʪʦʨʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʦʛʨʘʤʤ.  

ʉʦʩʪʘʚʣʝʥʠʝ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʸʪʥʦʩʪʠ 

ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʘʥʘʣʠʟʠʨʫʝʪ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ 

ʢʦʤʧʘʥʠʠ ʠ ʝʸ ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ, ʫʟʥʘʝʪ, ʢʘʢʠʤ ʠʤʫʱʝʩʪʚʦʤ ʦʥʘ ʦʙʣʘʜʘʝʪ ʠ ʩʢʦʣʴʢʦ ʠʤʝʝʪ 

ʜʦʣʛʦʚ, ʦʮʝʥʠʚʘʶʪ, ʥʘʩʢʦʣʴʢʦ ʫʩʪʦʡʯʠʚʦ ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʆʜʥʠʤ ʠʟ ʣʠʜʝʨʦʚ ʜʣʷ ʚʝʜʝʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʸʪʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ 

ʩʧʨʦʩʦʤ ʠ ʟʘʩʣʫʞʠʣ ʩʚʦʝ ʧʨʠʟʥʘʥʠʝ ʩʨʝʜʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʭʦʞʠʭ ʧʨʦʛʨʘʤʤ, ʷʚʣʷʝʪʩʷ 

ç1ʉ: ɹʫʭʛʘʣʪʝʨʠʷè.   

ʊʘʙʣʠʮʘ 1 

ʆʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ç1ʉ: ɹʫʭʛʘʣʪʝʨʠʷè 
ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

- ʙʫʭʫʯʝʪ; 

- ʥʘʣʦʛʦʚʳʡ ʫʯʝʪ; 

- ʨʘʩʯʝʪ ʟʘʨʧʣʘʪʳ; 

- ʪʦʨʛʦʚʦ-ʩʢʣʘʜʩʢʦʡ ʫʯʝʪ; 

- ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ; 

- ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ; 

- ʣʦʛʠʩʪʠʢʘ, ʟʘʢʫʧʢʠ; 

-ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʢʦʤʧʘʥʠʝʡ ʚ 

ʮʝʣʦʤ; 

ʇʨʦʛʨʘʤʤʘ ʧʦʤʦʛʘʝʪ ʚʝʩʪʠ ʫʯʝʪ ʢʦʤʧʘʥʠʡ 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʘʷ ʫ ʚʘʩ 

ʩʠʩʪʝʤʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʩ ʜʨʫʛʠʤʠ 

ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ 1ʉ. 

ʇʨʦʮʝʩʩʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʙʦʣʴʰʠʝ 

ʨʘʩʯʝʪʳ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʨʫʜʘ ʠ ʢʘʢ ʠʪʦʛ, 

ʩʦʢʨʘʱʝʥʠʝ ʦʰʠʙʦʢ 

ʄʝʜʣʠʪʝʣʴʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ 

ʚʳʯʠʩʣʝʥʠʡ ʠ ʩʣʦʞʥʦʩʪʴ ʚ 

ʧʦʥʠʤʘʥʠʠ ʠʥʪʝʨʬʝʡʩʘ. 

 

ʉʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 2 ʜʦ 17 ʪʳʩʷʯʠ ʨʫʙʣʝʡ ʚ ʛʦʜ . ʕʪʦ 

ʟʘʚʠʩʠʪ ʦʪ ʩʨʦʢʘ ʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʝʨʩʠʠ ʧʨʦʜʫʢʪʘ.  

ʅʘʡʤ ʩʦʪʨʫʜʥʠʢʦʚ 

ʇʝʨʩʦʥʘʣ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʪʦʨʦʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. ʀʤʝʥʥʦ ʧʦ 

ʵʪʦʡ ʧʨʠʯʠʥʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʚʥʝʜʨʷʝʪ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʥʘʡʤʫ ʣʶʜʝʡ. ʉʨʝʜʠ ʨʝʢʨʫʪʩʢʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʳʜʝʣʷʶʪ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʫʶ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʚʦʠ ʚʳʩʦʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʨʝʢʨʫʪʠʥʛʫ ï çExperiumè.  
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ʊʘʙʣʠʮʘ 2 

ʆʧʠʩʘʥʠʝ ʩʝʨʚʠʩʘ çExperiumè 
ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

- ʇʦʠʩʢ ʢʘʥʜʠʜʘʪʦʚ,  

- ʇʨʦʚʝʜʝʥʠʷ ʠʥʪʝʨʚʴʶ;  

- ʆʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ;  

- ʆʙʫʯʝʥʠʝ ʥʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ.  

- ɺʥʝʩʸʥ ʚ ɽʜʠʥʳʡ ʨʝʝʩʪʨ 

ʨʦʩʩʠʡʩʢʦʛʦ ʇʆ;  

- ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ-  

- ʋʥʠʢʘʣʴʥʳʡ ʤʦʜʫʣʴ ʧʦʣʫʯʝʥʠʷ 

ʩʦʛʣʘʩʠʷ ʥʘ ʧʝʨʝʜʘʯʫ ʠ 

ʦʙʨʘʙʦʪʢʫ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ;  

- ʊʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʠ 

ʦʙʫʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʚʠʜʝʦʫʨʦʢʠ. 

-ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ;  

- ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʘ; 

- ʉʣʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ.  

 

ʇʦʣʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʦʠʪ 20 000 ʨʫʙʣʝʡ ʚ ʛʦʜ, ʦʜʥʘʢʦ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʩʝʨʚʠʩʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʘʨʠʬʘ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʨʝʛʫʣʠʨʦʚʢʘ 

ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʠ.  

ʋʯʝʪ ʬʠʥʘʥʩʦʚ 

ʌʠʥʘʥʩʦʚʳʡ ʫʯʝʪ ʥʫʞʝʥ ʜʣʷ ʧʨʠʥʷʪʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʀʥʩʪʨʫʤʝʥʪʳ ʫʯʝʪʘ ʧʦʢʘʞʫʪ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʢʦʤʧʘʥʠʠ ʠ ʢʘʢ ʫʣʫʯʰʠʪʴ ʬʠʥʘʥʩʦʚʳʡ 

ʨʝʟʫʣʴʪʘʪ. ʇʨʠ ʧʦʤʦʱʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʢʦʤʧʘʥʠʶ 

ʫʧʨʘʚʣʷʝʤʦʡ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʡ. ʆʪʯʝʪʳ ʧʦʤʦʛʫʪ ʧʦʥʷʪʴ, ʚ ʢʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʠʪʩʷ ʢʦʤʧʘʥʠʷ, 

ʩʢʦʣʴʢʦ ʫ ʥʝʝ ʜʝʥʝʛ, ʩʢʦʣʴʢʦ ʢʦʤʧʘʥʠʷ ʟʘʨʘʙʘʪʳʚʘʝʪ ʠ ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʪ ʜʝʥʴʛʠ 

ʚ ʙʠʟʥʝʩʝ. ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘʙʠʨʘʝʪ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʝʨʚʠʩ 

çʇʣʘʥʌʘʢʪè.  

ʊʘʙʣʠʮʘ 3.  

ʆʧʠʩʘʥʠʝ ʩʝʨʚʠʩʘ çʇʣʘʥʌʘʢʪè. 
ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

- ʄʝʪʦʜʠʢʘ ʩʨʘʚʥʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ 

(ʬʠʥʘʥʩʦʚʳʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ) ʩ ʟʘʨʘʥʝʝ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ; 

- ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʤʧʘʥʠʠ, 

ʚʳʷʚʠʪʴ ʧʨʦʙʣʝʤʥʳʝ ʤʝʩʪʘ ʠ ʧʨʠʥʷʪʴ ʤʝʨʳ 

ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ. 

- ʋʜʦʙʥʦʝ ʜʨʦʙʣʝʥʠʝ ʦʧʝʨʘʮʠʡ ʠ 

ʙʶʜʞʝʪʳ; 

- ʀʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʪʨʘʪ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʧʨʦʝʢʪʘʤ; 

- ʇʦʥʷʪʥʳʡ ʜʘʰʙʦʨʜ; 

- ʄʥʦʛʦ ʧʦʢʘʟʘʪʝʣʝʡ; 

- ʇʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ ʩ 

ʤʠʥʠʤʫʤʦʤ ʥʘʩʪʨʦʝʢ. 

- ɹʘʣʘʥʩ ʠ ʦʪʯʝʪ ʦ ʧʨʠʙʳʣʷʭ ʠ 

ʫʙʳʪʢʘʭ ʜʦʩʪʦʚʝʨʥʳ, ʝʩʣʠ 

ʚʥʦʩʠʪʴ ʜʘʥʥʳʝ ʚʨʫʯʥʫʶ; 

ʅʝʣʴʟʷ ʜʦʙʘʚʠʪʴ ʩʚʦʠ ʚʘʨʠʘʥʪʳ 

ʧʦʢʘʟʘʪʝʣʝʡ; 

- ɾʝʩʪʢʠʝ ʧʨʘʚʠʣʘ ʨʘʟʥʝʩʝʥʠʷ. 

ʉʪʦʠʤʦʩʪʴ ʛʦʜʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 11 ʜʦ 37 ʪʳʩʷʯ ʨʫʙʣʝʡ. 

 

ʅʘ ʧʨʠʤʝʨʝ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʩʬʝʨʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʨʘʟʚʠʪʠʝ ʠ 

ʦʧʨʝʜʝʣʠʣʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʠʟ-ʟʘ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ: ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʢʦʤʬʦʨʪʘ ʨʘʙʦʪʳ, ʨʦʩʪ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ, ʥʘʜʝʞʥʦʩʪʴ, ʫʧʨʦʱʝʥʠʝ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ 

ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʦʰʠʙʦʢ. ʆʜʥʘʢʦ ʩʪʦʠʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʠʝ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʪʦʞʝ 

ʚʦʟʤʦʞʥʦ, ʧʦʵʪʦʤʫ ʧʦʜʙʠʨʘʪʴ ʪʦ ʠʣʠ ʠʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʫʞʥʦ ʩ ʫʤʦʤ.   
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ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʧʨʠʤʝʥʝʥʠʷ STEM-ʦʙʨʘʟʦʚʘʥʠʷ 

ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ (ɺʋɿʘʭ) ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʢʦʥʮʝʧʮʠʠ STEM (Science, Technology, Engineering, Mathematics) ʠ ʝʸ ʚʣʠʷʥʠʝ 

ʥʘ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʠʥʪʝʛʨʘʮʠʠ STEM-ʧʦʜʭʦʜʘ ʚ ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ɺʋɿʦʚ ʠ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʫ ʩʪʫʜʝʥʪʦʚ. ʊʘʢʞʝ ʦʙʩʫʞʜʘʶʪʩʷ ʚʳʟʦʚʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ɺʋɿʦʚ ʧʨʠ ʚʥʝʜʨʝʥʠʠ STEM-ʦʙʨʘʟʦʚʘʥʠʷ, ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʩʪʨʘʪʝʛʠʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʧʦʜʭʦʜʘ. ʈʘʙʦʪʘ ʧʨʠʟʚʘʥʘ ʦʙʦʙʱʠʪʴ 

ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ STEM-ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ 

ʚʳʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Steam-ʦʙʨʘʟʦʚʘʥʠʝ, ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʘʜʤʠʥʠʩʪʨʘʮʠʷ ɺʋɿʦʚ, ʚʥʝʜʨʝʥʠʝ STEM. 

 

Abstract 

This work aims to explore the prospects of implementing STEM education in higher education 

institutions (HEIs) to enhance the learning process. This article analyzes the concepts STEM (Science, 

Technology, Engineering, Mathematics) and its influence on modern education, particularly in the 

context of university-level learning. They examine methods of integrating the STEM approach into 

HEI curricula and their effectiveness in promoting active learning, fostering critical thinking, and 

developing practical skills among students. Additionally, the challenges encountered by professors and 

HEI administration in implementing STEM education are discussed, along with proposed strategies 

and recommendations for successful implementation of this approach. The work seeks to summarize 

the current state and prospects of STEM education in higher education, as well as to identify key 

directions for further research and practical implementation. 

Keywords: STEM Education, Higher Education, Active Learning, Critical Thinking, 

University Administration, Implementation of STEM. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʛʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʧʨʝʦʙʨʘʟʫʶʪ ʵʢʦʥʦʤʠʢʫ ʠ 

ʦʙʨʘʟ ʞʠʟʥʠ, ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ (ɺʋɿʳ) ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʜʛʦʪʦʚʢʝ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʫʩʧʝʰʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʙʳʩʪʨʦ 

ʤʝʥʷʶʱʠʤʩʷ ʤʠʨʦʤ. ʆʜʥʘʢʦ ʩ ʢʘʞʜʳʤ ʜʥʝʤ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʝʨʝʜʘʯʝ ʬʘʢʪʦʚ ʠ ʪʝʦʨʠʡ, ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ ʪʨʫʜʘ. 

ɿʜʝʩʴ ʥʘ ʩʮʝʥʫ ʚʳʭʦʜʠʪ STEM-ʦʙʨʘʟʦʚʘʥʠʝ, ʰʠʨʦʢʠʡ ʧʦʜʭʦʜ ʢ ʦʙʫʯʝʥʠʶ, ʢʦʪʦʨʳʡ 

ʦʙʲʝʜʠʥʷʝʪ ʥʘʫʢʫ, ʪʝʭʥʦʣʦʛʠʠ, ʠʥʞʝʥʝʨʠʶ ʠ ʤʘʪʝʤʘʪʠʢʫ. ʕʪʦʪ ʧʦʜʭʦʜ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ 

ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʟʥʘʥʠʡ, ʨʘʟʚʠʪʠʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʨʝʰʝʥʠʠ ʨʝʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ. ɺ ʩʠʣʫ ʵʪʦʛʦ, STEM-ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʚʥʝʜʨʝʥʠʝ STEM-ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ʆʜʥʘʢʦ ʜʣʷ ʤʥʦʛʠʭ ɺʋɿʦʚ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ ʦʧʪʠʤʘʣʴʥʦ ʚʥʝʜʨʠʪʴ STEM-

ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʢʘʢʠʝ ʚʳʛʦʜʳ ʵʪʦ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ, ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ STEM-ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʠ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ, ʢʘʢʠʝ ʢʦʥʢʨʝʪʥʳʝ ʚʳʛʦʜʳ ʦʥʦ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʜʣʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʤʳ 

ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʜʛʦʪʦʚʢʫ ʢ ʙʫʜʫʱʝʡ ʢʘʨʴʝʨʝ 

ʢʘʢ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ, ʩʧʦʩʦʙʥʳʝ ʧʨʝʦʙʨʘʟʠʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ɺʋɿʘʭ. 

ɺ ʤʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʘʢ ʧʨʠʤʝʨ ʙʳʣ ʚʟʷʪ ɾʝʪʳʩʫʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀʣʴʷʩʘ 

ɾʘʥʩʫʛʫʨʦʚʘ. 

ɾʝʪʳʩʫʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀʣʴʷʩʘ ɾʘʥʩʫʛʫʨʦʚʘ ð ʵʪʦ ʦʜʠʥ ʠʟ ʚʝʜʫʱʠʭ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʂʘʟʘʭʩʪʘʥʘ, ʩʪʨʝʤʷʱʠʡʩʷ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʥʦ ʠ ʙʳʪʴ ʥʘ ʧʝʨʝʜʥʝʤ ʢʨʘʝ ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʘʢʪʠʢ. ʈʘʟʚʠʪʠʝ STEM-

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ STEM-ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʢʮʝʥʪ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʦʙʫʯʝʥʠʠ ʠ ʨʝʰʝʥʠʠ ʨʝʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ɾʝʪʳʩʫʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀʣʴʷʩʘ ɾʘʥʩʫʛʫʨʦʚʘ 

ʤʦʞʝʪ ʚʥʝʜʨʠʪʴ STEM-ʦʙʨʘʟʦʚʘʥʠʝ ʧʫʪʝʤ ʠʥʪʝʛʨʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʫʨʩʦʚ ʠ ʧʨʦʛʨʘʤʤ ʚ 

ʫʯʝʙʥʳʡ ʧʣʘʥ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʪʫʜʝʥʪʘʤ ʧʨʠʦʙʨʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʥʦ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʩʧʝʰʥʦʡ ʢʘʨʴʝʨʳ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʡ, 

ʠʥʞʝʥʝʨʠʠ ʠ ʤʘʪʝʤʘʪʠʢʠ. ʉʦʟʜʘʥʠʝ ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ: 

ʋʥʠʚʝʨʩʠʪʝʪ ʤʦʞʝʪ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ STEM. ʉʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ ʩʪʠʤʫʣʠʨʫʝʪ ʘʢʪʠʚʥʫʶ ʥʘʫʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʠʥʥʦʚʘʮʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. 

STEM-ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʦʱʨʷʝʪ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ. ɺʋɿʳ 

ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʢʫʨʩʳ ʠ ʧʨʦʛʨʘʤʤʳ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʟʥʘʥʠʷ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʝʡ, ʪʘʢʠʭ ʢʘʢ ʠʥʬʦʨʤʘʪʠʢʘ, ʙʠʦʣʦʛʠʷ, ʭʠʤʠʷ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʩʪʫʜʝʥʪʘʤ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʢʨʫʛʦʟʦʨ ʠ ʥʘʫʯʠʪʴʩʷ ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ ʠʟ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ 

ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʟʘʜʘʯ. 

STEM-ʦʙʨʘʟʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʚʳʢʦʚ ʫ ʩʪʫʜʝʥʪʦʚ. 

ɺʋɿʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʨʛʘʥʠʟʫʷ ʥʘʫʯʥʳʝ 

ʢʦʥʬʝʨʝʥʮʠʠ, ʩʝʤʠʥʘʨʳ ʠ ʤʘʩʪʝʨ-ʢʣʘʩʩʳ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʞʝʪ ʚʳʷʚʠʪʴ ʠ ʧʦʜʜʝʨʞʘʪʴ 

ʪʘʣʘʥʪʣʠʚʳʭ ʩʪʫʜʝʥʪʦʚ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠʥʥʦʚʘʮʠʡ ʠ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺʥʝʜʨʝʥʠʝ STEM-ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ɾʝʪʳʩʫʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀʣʴʷʩʘ ɾʘʥʩʫʛʫʨʦʚʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʡ ʰʘʛ ʚ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʕʪʦʪ ʧʦʜʭʦʜ ʥʝ 

ʪʦʣʴʢʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ ʪʨʫʜʘ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -55- 

 

ʩʪʫʜʝʥʪʦʚ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚ STEM-ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʝʛʦ ʘʢʮʝʥʪ ʥʘ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʙʫʯʝʥʠʠ ʠ ʨʝʰʝʥʠʠ ʨʝʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ʀʥʪʝʛʨʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʫʨʩʦʚ ʠ 

ʧʨʦʛʨʘʤʤ ʚ ʫʯʝʙʥʳʡ ʧʣʘʥ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʥʝ ʪʦʣʴʢʦ ʫʩʚʦʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʥʦ ʠ 

ʧʨʠʦʙʨʝʩʪʠ ʥʘʚʳʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʩʧʝʰʥʦʡ ʢʘʨʴʝʨʳ ʚ ʥʘʫʢʝ, ʪʝʭʥʦʣʦʛʠʷʭ, ʠʥʞʝʥʝʨʠʠ ʠ 

ʤʘʪʝʤʘʪʠʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ ʩʪʠʤʫʣʠʨʫʝʪ ʥʘʫʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʠʥʥʦʚʘʮʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ, 

ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ STEM-ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʟʥʘʥʠʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʠ 

ʨʘʟʚʠʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ʰʠʨʦʢʠʡ ʢʨʫʛʦʟʦʨ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʤʥʦʛʠʝ 

ʟʘʜʘʯʠ ʪʨʝʙʫʶʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, STEM-ʦʙʨʘʟʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʚʳʢʦʚ ʫ ʩʪʫʜʝʥʪʦʚ, ʩʦʟʜʘʚʘʷ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʛʘʝʪ ʚʳʷʚʠʪʴ 

ʪʘʣʘʥʪʣʠʚʳʭ ʩʪʫʜʝʥʪʦʚ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠʥʥʦʚʘʮʠʡ ʠ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ STEM-ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʦ ʠ 

ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʮʝʣʦʤ. ʕʪʦʪ 

ʧʦʜʭʦʜ ʘʢʪʠʚʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʛʦʪʦʚʢʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʫʩʧʝʰʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʤʩʷ ʤʠʨʦʤ ʠ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ, ʩʪʦʷʱʠʝ 

ʧʝʨʝʜ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʱʝʩʪʚʦʤ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʥʝʯʝʪʢʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʩʭʦʜʩʪʚʘ. ʆʧʠʩʳʚʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʘʣʠʟʘʮʠʠ 

ʤʝʪʦʜʘ ʥʘ ʷʟʳʢʝ ʉ# ʠ ʚ ʩʨʝʜʝ ʧʘʢʝʪʘ Matlab.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʯʝʪʢʦʝ ʦʪʥʦʰʝʥʠʝ, ʪʨʘʥʟʠʪʠʚʥʦʝ ʟʘʤʳʢʘʥʠʝ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, 

ʢʣʘʩʪʝʨʠʟʘʮʠʷ, ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ#, ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Matlab. 

 

Abstract 

The article discusses a method for classifying objects based on a fuzzy similarity relationship. 

The classification algorithm is described, as well as software implementations of the method in C# and 

in the Matlab environment. 

Keywords: fuzzy relation, transitive closure, classification, clustering, C# programming 

language, Matlab programming language. 

 



-56- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʦʪʥʦʰʝʥʠʡ ʩʭʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠ ʩʜʝʣʘʪʴ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ 
ʢʣʘʩʩʦʚ ʪʝ ʠʣʠ ʠʥʳʝ ʚʳʚʦʜʳ. ʇʣʶʩʘʤʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 
ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢ ʦʙʲʝʢʪʘʤ ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʨʠʨʦʜʳ. 
ɹʣʘʛʦʜʘʨʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʩʭʦʜʩʪʚʫ ʤʦʞʥʦ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 
ʦʙʲʝʢʪʘ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʩʫ ʠʣʠ ʛʨʫʧʧʝ. ʕʪʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʧʨʠʥʷʪʠʷ 
ʨʝʰʝʥʠʡ.  

ʅʝʯʝʪʢʦʝ ʦʪʥʦʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʪʝʨʤʠʥʦʚ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ. 
ʊʘʢʠʝ ʦʪʥʦʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʥʝʪʦʯʥʳʝ ʫʪʚʝʨʞʜʝʥʠʷ ʪʠʧʘ çʧʦʯʪʠ ʨʘʚʥʦè, ç 
ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝè, çʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝè.  

ɿʘʜʘʯʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʜʝʣʝʥʠʠ ʥʘʙʦʨʘ ʧʦʭʦʞʠʭ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 
ʩʤʳʩʣʝ  ʦʙʲʝʢʪʦʚ ʥʘ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʢʣʘʩʩʘʤʠ. ɺ ʧʨʦʮʝʩʩʝ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʚʥʫʪʨʠ 
ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʜʦʣʞʥʳ ʦʢʘʟʘʪʴʩʷ ʧʦʭʦʞʠʝ ʦʙʲʝʢʪʳ, ʘ ʦʙʲʝʢʪʳ ʠʟ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʜʦʣʞʥʳ ʙʳʪʴ 
ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʨʘʟʣʠʯʥʳʤʠ. ʕʪʦʪ ʤʝʪʦʜ ʧʨʠʤʝʥʠʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ 
ʪʨʝʙʫʝʪʩʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʷʚʣʷʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ [1]. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʥʝʯʝʪʢʠʭ ʦʪʥʦʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʦʙʲʝʢʪʳ, 
ʦʙʣʘʜʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʥʘʙʦʨʘʤʠ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʤʝʞʜʫ ʩʦʙʦʡ 
ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ.  ɺ ʜʘʥʥʦʤ ʧʦʜʭʦʜʝ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʢʘʟʳʚʘʶʪ ʩʪʝʧʝʥʠ 
ʫʚʝʨʝʥʥʦʩʪʠ ʵʢʩʧʝʨʪʦʚ ʚ ʪʦʤ, ʯʪʦ ʦʙʲʝʢʪʳ ʩʭʦʞʠ ʤʝʞʜʫ ʩʦʙʦʡ [2]. 

ɸʣʛʦʨʠʪʤ ʥʝʯʝʪʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ  ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ: 
ʉʦʩʪʘʚʣʝʥʠʝ ʥʝʯʝʪʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʩʭʦʜʩʪʚʘ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʤ ʠ 

ʨʝʬʣʝʢʩʠʚʥʳʤ, ʥʦ ʩʚʦʡʩʪʚʦʤ ʪʨʘʥʟʠʪʠʚʥʦʩʪʠ ʦʪʥʦʰʝʥʠʝ ʤʦʞʝʪ ʥʝ ʦʙʣʘʜʘʪʴ. 
ʅʘʭʦʞʜʝʥʠʝ ʪʨʘʥʟʠʪʠʚʥʦʛʦ ʟʘʤʳʢʘʥʠʷ ʥʝʯʝʪʢʦʛʦ ʦʪʥʦʰʝʥʠʷ. ʊʨʘʥʟʠʪʠʚʥʳʤ 

ʟʘʤʳʢʘʥʠʝʤ ʥʝʯʸʪʢʦʛʦ ʙʠʥʘʨʥʦʛʦ ʦʪʥʦʰʝʥʠʷ Q ʥʘʟʳʚʘʝʪʩʷ ʥʝʯʸʪʢʦʝ ʙʠʥʘʨʥʦʝ ʦʪʥʦʰʝʥʠʝ QT, 
ʟʘʜʘʥʥʦʝ ʥʘ ʪʦʤ ʞʝ ʫʥʠʚʝʨʩʫʤʝ, ʤʘʪʨʠʮʘ ʢʦʪʦʨʦʛʦ ʄQT ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʄQT = ʄQ U ʄQ2 U ʄQ3 Ué ʄQk é, 
ɻʜʝ ʄQk = ʄQ 0 ʄQk-1 ʜʣʷ ʣʶʙʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ k >1 
 0-ʢʦʤʧʦʟʠʮʠʷ ʦʪʥʦʰʝʥʠʡ 
ʎʝʧʦʯʢʘ ʚʳʯʠʩʣʝʥʠʡ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʢʦʛʜʘ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʢ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ: 
ʄQk = ʄQk-1 
ʇʦʣʫʯʝʥʠʝ ʘʣʴʬʘ-ʩʨʝʟʦʚ ʥʝʯʝʪʢʦʛʦ ʦʪʥʦʰʝʥʠʷ. ʄʥʦʞʝʩʪʚʦʤ ʫʨʦʚʥʷ Ŭ (Ŭ-ʩʨʝʟʦʤ, Ŭ-

ʩʝʯʝʥʠʝʤ) ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ A ʥʘʟʳʚʘʝʪʩʷ ʯʝʪʢʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʥʦʞʝʩʪʚʘ 
U, ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʦ ʬʦʨʤʫʣʝ: 

AŬ= {x| ɛA(x)ÓŬ}, Ŭ ɴ[0,1]; 
ʇʦʜʙʦʨ ʫʨʦʚʥʷ ʘʣʴʬʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʣʘʩʩʦʚ; 
ʈʘʟʜʝʣʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʥʘ ʢʣʘʩʩʳ. 
ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʝʘʣʠʟʦʚʘʥ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ Microsoft Visual Studio ʥʘ 

ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ#. 
ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʨʘʟʜʝʣʝʥʠʷ ʥʘ 4 ʢʣʘʩʩʘ ʩʪʫʜʝʥʪʦʚ ʧʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤʫ ʩʭʦʜʩʪʚʫ. 

ʉʦʩʪʘʚʠʤ ʥʝʯʝʪʢʦʝ ʦʪʥʦʰʝʥʠʝ ʧʦ 9 ʩʪʫʜʝʥʪʘʤ: 
X1- ʉʦʬʴʷ; X2- ʇʝʪʨ; X3- ɺʠʪʘʣʠʡ; X4- ɼʘʨʴʷ; X5- ʄʠʭʘʠʣ; X6- ʉʝʨʛʝʡ; X7- ɼʤʠʪʨʠʡ; 

X8- ʄʘʨʠʷ; X9- ɸʣʝʢʩʘʥʜʨ. 
ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ. 
 X1 X2 X3 X4 X5 X6 X7 X8 X9 

X1 1 0.9 0.3 0.7 0.2 0.2 0.2 0.5 0.8 

X2 0.9 1 0.6 0.5 0.9 0.1 0.2 0.6 0.5 

X3 0.3 0.6 1 0.8 0.8 0.8 0.8 0.3 0.8 

X4 0.7 0.5 0.8 1 0.3 0.5 0.2 0.9 0.9 

X5 0.2 0.1 0.8 0.5 1 0.9 0.5 0.2 0.5 

X6 0.2 0.1 0.8 0.5 0.9 1 0.5 0.3 0.5 

X7 0.2 0.2 0.8 0.2 0.5 0.5 1 0.2 0.7 

X8 0.5 0.6 0.3 0.9 0.2 0.3 0.2 1 0.8 

X9 0.8 0.5 0.8 0.9 0.5 0.5 0.7 0.8 1 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -57- 

 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʥʘ ʚʭʦʜ ʧʦʜʘʶʪʩʷ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠ 

ʢʦʣʠʯʝʩʪʚʝ ʪʨʝʙʫʝʤʳʭ ʢʣʘʩʩʦʚ. ʇʦ ʢʥʦʧʢʝ çʉʦʟʜʘʪʴ ʪʘʙʣʠʮʫè ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʫʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʙʣʠʮ.  

ɼʘʣʝʝ ʚ ʦʩʥʦʚʥʫʶ ʪʘʙʣʠʮʫ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚʳʰʝ ʠʣʠ ʥʠʞʝ 

ʜʠʘʛʦʥʘʣʠ, ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çɿʘʧʦʣʥʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠè ʦʩʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʤʘʪʨʠʮʳ 

ʙʫʜʫʪ ʟʘʜʘʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɿʘʧʦʣʥʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ. 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʇʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪè, ʦʢʥʦ ʦʪʚʝʪʘ ʤʦʞʥʦ ʪʘʢ ʞʝ 

ʦʯʠʩʪʠʪʴ ʧʦ ʢʥʦʧʢʝ çʆʯʠʩʪʠʪʴè. ʇʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩʫʥʦʢ 2. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʦʣʫʯʘʝʤ 4 ʢʣʘʩʩʘ: 

1. 1: ʉʦʬʴʷ, ʇʝʪʨ, ʄʠʭʘʠʣ, ʉʝʨʛʝʡ; 

2. 2: ɺʠʪʘʣʠʡ; 

3. 3: ɼʘʨʴʷ, ʄʘʨʠʷ, ɸʣʝʢʩʘʥʜʨ; 

4. 4: ɼʤʠʪʨʠʡ. 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʪʘʢʞʝ ʨʝʘʣʠʟʦʚʘʥ ʚ ʩʨʝʜʝ ʧʘʢʝʪʘ Matlab. ʀʩʭʦʜʥʳʡ ʪʝʢʩʪ ʬʫʥʢʮʠʠ ʜʣʷ 

ʥʘʭʦʞʜʝʥʠʷ ʪʨʘʥʟʠʪʠʚʥʦʛʦ ʟʘʤʳʢʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʝ. 

function composition = minmax_composition(A, B) 

    [m, n] = size(A); 

    [~, p] = size(B); 

    composition = zeros(m, p); 

   previous_composition = inf(m, p); 

        while ~isequal(previous_composition, composition) 

        previous_composition = composition; 

                for i = 1:m 

            for j = 1:p 

                min_value = -Inf; 

                for k = 1:n 

                    min_value = max(min_value, min(A(i, k), B(k, j))); 

                end 



-58- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

                composition(i, j) = min_value; 

            end         end    end 

    composition = max(composition,A);  end  

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʨʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. 

 

 
ʈʠʩʫʥʦʢ 4. ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʤʝʪʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʠʤ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʟ ʨʘʟʥʳʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʙʳʩʪʨʦ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʚ ʀʊ-ʢʦʤʧʘʥʠʠ, 

ʚʳʷʚʣʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʜʣʦʞʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʦʪʜʝʣʘ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ. ʊʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ 

ʢʣʶʯʝʚʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʰʝʥʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʀʊ-ʢʦʤʧʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʮʝʣʝʚʘʷ ʤʦʜʝʣʴ, ʧʨʦʮʝʩʩ. 

 

Abstract 

This article discusses the features of personnel management in an IT company, identifies 

current problems and proposes an optimal process, the purpose of which is to increase the productivity 

of the personnel management department. It also identifies the key tasks that must be solved to achieve 

the goal, and presents the requirements for automating this process. 

Keywords: human resources management, personnel management, information system, IT-

company, design, target model, process. 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʪʘʢ ʢʘʢ 

ʙʦʣʴʰʠʥʩʪʚʦ ʦʪʨʘʩʣʝʡ ʠ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʪʜʝʣʠʤʳ ʦʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʢʦʥʪʝʢʩʪʝ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -59- 

 

ʜʠʥʘʤʠʯʥʦ ʤʝʥʷʶʱʝʛʦʩʷ ʨʳʥʢʘ ʠ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʝʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʩʬʝʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠʩʧʳʪʳʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʳʩʦʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʘʭ, ʫʤʝʶʱʠʭ 

ʩʦʟʜʘʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʀʊ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʀʊ-ʢʦʤʧʘʥʠʷʭ ʩʪʘʥʦʚʠʪʩʷ 

ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʧʝʭʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʈʫʢʦʚʦʜʠʪʝʣʷʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʪʨʘʪʝʛʠʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʧʨʠʚʣʝʢʘʪʴ, ʫʜʝʨʞʠʚʘʪʴ 

ʠ ʨʘʟʚʠʚʘʪʴ ʪʘʣʘʥʪʣʠʚʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʭ 

ʨʘʙʦʪʳ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ. 

Human Resource Management (ʫʧʨʘʚʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ) ð ʵʪʦ ʧʨʦʮʝʩʩ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʠ 

ʫʜʝʨʞʘʥʠʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʩʧʦʩʦʙʥʳʭ ʜʦʩʪʠʛʘʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʮʝʣʝʡ. 

HRM ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʣʷ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʢʘʢ 

ʯʝʣʦʚʝʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʝʝ ʫʩʧʝʭ ʠʣʠ ʧʨʦʚʘʣ. 
ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʚ ʀʊ-ʢʦʤʧʘʥʠʠ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʀʊ-ʩʧʝʮʠʘʣʠʩʪʳ 

ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʳʤʠ ʥʘʚʳʢʘʤʠ ʠ ʟʥʘʥʠʷʤʠ, ʧʦʵʪʦʤʫ ʠʭ ʧʦʠʩʢ ʠ ʦʪʙʦʨ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ ʠ ʟʘʥʠʤʘʪʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɺ ʩʚʷʟʠ ʩ ʧʘʥʜʝʤʠʝʡ ʤʥʦʛʠʝ ʀʊ-ʢʦʤʧʘʥʠʠ ʧʝʨʝʰʣʠ ʥʘ ʫʜʘʣʝʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʠ ʜʦ 
ʩʠʭ ʧʦʨ ʧʦʜʜʝʨʞʠʚʘʶʪ ʝʛʦ. ʊʘʢʦʡ ʬʦʨʤʘʪ ʨʘʙʦʪʳ ʪʨʝʙʫʝʪ ʦʩʦʙʳʭ ʥʘʚʳʢʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ 
ʢʦʥʪʨʦʣʷ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʠʪʝʣʝʡ. 

ʊʘʢʞʝ ʧʨʦʝʢʪʳ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʯʘʩʪʦ ʪʨʝʙʫʶʪ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʫʤʝʪʴ 
ʫʧʨʘʚʣʷʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʢʦʤʘʥʜʘʤʠ ʠ ʤʦʪʠʚʠʨʦʚʘʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ. 

ʀʊ-ʦʪʨʘʩʣʴ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʀʊ-ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʛʦʪʦʚʳ ʢ 
ʙʳʩʪʨʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʠʟʤʝʥʝʥʠʷʤ ʚ ʪʨʝʙʦʚʘʥʠʷʭ ʨʳʥʢʘ. ʇʦʵʪʦʤʫ ʚʘʞʥʳʤ 
ʘʩʧʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʜʣʷ 
ʧʦʜʜʝʨʞʘʥʠʷ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʀʊ-ʢʦʤʧʘʥʠʡ 
ʷʚʣʷʶʪʩʷ: 

Å ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʟʘʷʚʢʠ ʥʘ ʧʦʜʙʦʨ 
ʧʝʨʩʦʥʘʣʘ ʦʪ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʙʠʟʥʝʩ-ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʦʪʜʝʣʦʚ ʠ ʫʧʨʘʚʣʷʪʴ 
ʧʨʦʮʝʩʩʘʤʠ ʠʭ ʟʘʢʨʳʪʠʷ; 

Å ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʙʘʟʳ ʟʥʘʥʠʡ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʝʨʩʦʥʘʣʘ; 
Å ʦʪʩʫʪʩʪʚʠʝ ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʭʦʜʝ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ 

ʦʙʫʯʝʥʠʷ ʠ ʤʦʪʠʚʘʮʠʶ ʩʦʪʨʫʜʥʠʢʦʚ ʢ ʨʘʟʚʠʪʠʶ ʩʚʦʠʭ ʥʘʚʳʢʦʚ; 
Å ʦʪʩʫʪʩʪʚʠʝ ʠʪʦʛʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʙʦʪʳ ʦʪʜʝʣʘ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʧʝʨʩʦʥʘʣʦʤ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠʥʷʪʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ. 

ʅʘ ʈʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ.  

 

 
ʈʠʩʫʥʦʢ 1. ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ. 

 

ʅʘ ʈʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʮʝʣʝʚʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤè ʚ 

ʥʦʪʘʮʠʠ BPMN 2.0.  



-60- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 2.  ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤè ʚ ʥʦʪʘʮʠʠ BPMN 2.0 

 

ʅʘ ʈʠʩʫʥʢʘʭ 3 ï 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʮʝʣʝʚʳʝ ʤʦʜʝʣʠ ʧʦʜʧʨʦʮʝʩʩʦʚ çʇʦʜʙʦʨ ʧʝʨʩʦʥʘʣʘè, 

çʆʙʫʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝè, çʇʦʜʛʦʪʦʚʢʘ ʠʪʦʛʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠè TO BE ʚ ʥʦʪʘʮʠʠ BPMN 2.0.  

 

 
ʈʠʩʫʥʦʢ 3. ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʧʦʜʧʨʦʮʝʩʩʘ çʇʦʜʙʦʨ ʧʝʨʩʦʥʘʣʘè ʚ ʥʦʪʘʮʠʠ BPMN 2.0 

 

 
ʈʠʩʫʥʦʢ 4. ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʧʦʜʧʨʦʮʝʩʩʘ çʆʙʫʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝè ʚ ʥʦʪʘʮʠʠ BPMN 2.0 

 

 
ʈʠʩʫʥʦʢ 5. ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʧʦʜʧʨʦʮʝʩʩʘ çʇʦʜʛʦʪʦʚʢʘ ʠʪʦʛʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠè ʚ ʥʦʪʘʮʠʠ BPMN 2.0 

 

ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝ 

ʧʝʨʩʦʥʘʣʦʤ, ʘ ʪʘʢʞʝ ʥʘʣʘʜʠʪ ʙʳʩʪʨʦʝ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʚʩʝʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤè.   



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -61- 

 

ʋʯʠʪʳʚʘʷ ʚʳʷʚʣʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʘ ʨʝʰʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʨʘʥʝʝ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ (ʈʠʩʫʥʦʢ 6). 

 

 
ʈʠʩʫʥʦʢ 6 . ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 

 

ʅʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ, 

ʷʚʣʷʝʪʩʷ çʊʨʫʜʦʚʦʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʦʪ 30.12.2001 N 197-ʌɿ. 

ʅʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤ ʧʨʘʚʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʪʫʧʘʝʪ 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 27.07.2006 N 152-ʌɿ çʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭè. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʭʦʜʷʱʘʷ ʠ ʨʝʟʫʣʴʪʘʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦ ʚʩʝʤʠ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʦʪʯʝʪʘʤʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

ʊʘʙʣʠʮʘ 1 

ɺʭʦʜʷʱʘʷ ʠ ʨʝʟʫʣʴʪʘʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

ɺʭʦʜʷʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʅʉʀ ʈʝʟʫʣʴʪʘʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʨʝʟʶʤʝ; 

ʜʦʢʫʤʝʥʪʳ ʜʣʷ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ; 

ʩʧʨʘʚʦʯʥʠʢ ʩʦʪʨʫʜʥʠʢʦʚ; 

ʟʘʷʚʢʘ ʥʘ ʧʦʜʙʦʨ ʧʝʨʩʦʥʘʣʘ; 

ʘʥʢʝʪʳ ʢʘʥʜʠʜʘʪʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʝʨʚʠʯʥʦʛʦ 

ʠʥʪʝʨʚʴʶ; 

ʩʧʨʘʚʦʯʥʠʢ ʜʦʣʞʥʦʩʪʝʡ; 

ʰʪʘʪʥʦʝ ʨʘʩʧʠʩʘʥʠʝ. 

ʩʧʠʩʦʢ ʦʪʦʙʨʘʥʥʳʭ ʢʘʥʜʠʜʘʪʦʚ; 

ʪʨʫʜʦʚʦʡ ʜʦʛʦʚʦʨ; 

ʧʨʠʢʘʟ ʦ ʧʨʠʝʤʝ ʥʘ ʨʘʙʦʪʫ; 

ʜʦʢʫʤʝʥʪʳ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ; 

ʩʦʛʣʘʩʠʝ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

ʧʨʝʜʣʦʞʝʥʠʝ ʦ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʝ; 

ʟʘʷʚʢʘ ʥʘ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ; 

ʧʨʦʛʨʘʤʤʘ ʦʙʫʯʝʥʠʷ; 

ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʩʪʳ; 

ʘʥʢʝʪʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; 

ʦʪʯʝʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʦʜʙʦʨʘ 

ʧʝʨʩʦʥʘʣʘ; 

ʦʪʯʝʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ; 

ʠʪʦʛʦʚʳʡ ʦʪʯʝʪ. 

 

ɺ ʊʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʦʣʠ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʉ ʠ ʠʭ ʬʫʥʢʮʠʠ. ʉʠʩʪʝʤʘ 

ʨʘʟʛʨʘʥʠʯʠʚʘʝʪ ʧʨʘʚʘ ʜʦʩʪʫʧʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʦʬʦʨʤʣʝʥʠʷ ʟʘʷʚʢʠ 

ʥʘ ʜʦʩʪʫʧ. 

ʊʘʙʣʠʮʘ 2 

ʈʦʣʠ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʉ ʠ ʠʭ ʬʫʥʢʮʠʠ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʦʣʠ ʌʫʥʢʮʠʠ ʨʦʣʠ 



-62- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʙʠʟʥʝʩ-

ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

ʩʦʟʜʘʥʠʝ ʟʘʷʚʢʠ ʥʘ ʧʦʜʙʦʨ ʧʝʨʩʦʥʘʣʘ; 

ʩʦʟʜʘʥʠʝ ʟʘʷʚʢʠ ʥʘ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ; 

ʩʦʟʜʘʥʠʝ ʩʧʠʩʢʘ ʦʪʦʙʨʘʥʥʳʭ ʢʘʥʜʠʜʘʪʦʚ; 

ʧʦʠʩʢ ʢʘʥʜʠʜʘʪʦʚ ʧʦ ʌʀʆ; 

ʢʦʤʤʫʥʠʢʘʮʠʷ ʩ ʢʘʥʜʠʜʘʪʦʤ ʠʟ ʩʠʩʪʝʤʳ; 

ʨʫʯʥʦʡ/ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʚʦʜ ʦʮʝʥʢʠ ʢʘʥʜʠʜʘʪʘ; 

ʩʦʟʜʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʩʪʦʚ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʦʪʜʝʣʘ ʫʧʨʘʚʣʝʥʠʷ 

ʧʝʨʩʦʥʘʣʦʤ 

ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʪʦʛʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ; 

ʧʝʯʘʪʴ ʦʪʯʝʪʦʚ. 

ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʥʘʡʤʫ 

ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

ʧʦʠʩʢ ʢʘʥʜʠʜʘʪʦʚ ʧʦ ʌʀʆ; 

ʢʦʤʤʫʥʠʢʘʮʠʷ ʩ ʢʘʥʜʠʜʘʪʦʤ ʠʟ ʩʠʩʪʝʤʳ; 

ʩʦʟʜʘʥʠʝ ʘʥʢʝʪ ʢʘʥʜʠʜʘʪʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʝʨʚʠʯʥʦʛʦ ʠʥʪʝʨʚʴʶ; 

ʩʦʟʜʘʥʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʦ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʝ; 

ʩʦʟʜʘʥʠʝ ʦʪʯʝʪʘ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʦʜʙʦʨʘ ʧʝʨʩʦʥʘʣʘ; 

ʧʝʯʘʪʴ ʦʪʯʝʪʦʚ. 

ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʦʙʫʯʝʥʠʶ ʠ 

ʨʘʟʚʠʪʠʶ 

ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ; 

ʩʦʟʜʘʥʠʝ ʦʪʯʝʪʘ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ; 

ʧʝʯʘʪʴ ʦʪʯʝʪʦʚ. 

ʂʦʦʨʜʠʥʘʪʦʨ ʢʘʜʨʦʚʦʛʦ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ 

ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

ʩʦʟʜʘʥʠʝ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ; 

ʩʦʟʜʘʥʠʝ ʧʨʠʢʘʟʘ ʦ ʧʨʠʝʤʝ ʥʘ ʨʘʙʦʪʫ; 

ʩʦʟʜʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ; 

ʩʦʟʜʘʥʠʝ ʩʦʛʣʘʩʠʷ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

ʧʝʯʘʪʴ ʦʪʯʝʪʦʚ. 

ʉʦʪʨʫʜʥʠʢ 

ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

ʜʦʩʪʫʧ ʢ ʤʘʪʝʨʠʘʣʘʤ ʠ ʪʝʩʪʘʤ; 

ʩʦʟʜʘʥʠʝ ʘʥʢʝʪʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

 

ʇʨʠʤʝʥʝʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ 

ʧʦʜʙʦʨʘ, ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʝʨʩʦʥʘʣʘ, ʧʦʜʛʦʪʦʚʢʠ ʠʪʦʛʦʚʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʫʣʫʯʰʠʪʴ ʢʦʤʤʫʥʠʢʘʮʠʶ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ ʨʫʢʦʚʦʜʩʪʚʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʠ 

ʧʝʨʩʦʥʘʣʦʤ. ʆʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʩʦʪʨʫʜʥʠʢʦʚ ʠ 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠʭ ʨʘʙʦʪʳ. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘ ʰʘʛ ʚʧʝʨʝʜʠ ʩʚʦʠʭ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʵʬʬʝʢʪʠʚʥʝʝ ʧʨʠʥʠʤʘʪʴ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʥʷʪʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ.  

ʆʩʥʦʚʥʦʡ ʚʳʚʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʥʠʤʘʥʠʝ ʜʠʩʧʝʨʩʠʠ ʠ ʝʝ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʤʦʛʘʝʪ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʦʜʝʣʝʡ ʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʧʝʨʩʠʷ, ʨʘʩʩʝʠʚʘʥʠʝ, ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ. 

 

Abstract 

This article provides an overview of the concepts and properties of variance and the forms of its 

representation to substantiate the results obtained. A brief overview allows the reader, first, to study in 

detail the topic and finding the dispersion of a numerical set.  

The main conclusion is that understanding variance and its application helps in making 

decisions based on probabilistic models and data analysis. 

Keywords: variance, dispersion, random variables, mathematical expectation, average value. 

 

ʉʣʦʚʦ çʜʠʩʧʝʨʩʠʷè ʦʟʥʘʯʘʝʪ çʨʘʩʩʝʷʥʠʝè, ʪ.ʝ. ʜʠʩʧʝʨʩʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʩʩʝʷʥʠʝ 

(ʨʘʟʙʨʦʩʘʥʥʦʩʪʴ) ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʢʦʣʦ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ. 
ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʠʩʧʝʨʩʠʷ ï ʵʪʦ ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ, ʪ.ʝ. ʯʠʩʣʦʚʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʢʚʘʜʨʘʪʘ ʩʣʫʯʘʡʥʦʡ 
ʚʝʣʠʯʠʥʳ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪʢʣʦʥʷʶʪʩʷ ʦʪ ʝʝ 
ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ [1]. 

ɼʠʩʧʝʨʩʠʷ ʦʙʦʟʥʘʯʘʝʪʩʷ ʣʘʪʠʥʩʢʦʡ ʙʫʢʚʦʡ D. ɼʠʩʧʝʨʩʠʶ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʩ ʧʦʤʦʱʴʶ 
ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʳ: 

D(X)= В Ø Ø  

ʛʜʝ 
D(X)-ʜʠʩʧʝʨʩʠʷ 
n-ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ 
Ø- i-ʪʦʝ ʟʥʘʯʝʥʠʝ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ 
Ø ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ. 
ɼʠʩʧʝʨʩʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠʣʠ ʥʫʣʝʚʦʡ. ɽʩʣʠ ʜʠʩʧʝʨʩʠʷ ʨʘʚʥʘ ʥʫʣʶ, ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʝ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʨʘʚʥʳ ʝʝ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ ʠ ʥʝʪ ʨʘʟʙʨʦʩʘ [3, 
ʩ. 48]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʧʝʨʩʠʠ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ 
ɼʠʩʧʝʨʩʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʩʪʘʪʠʩʪʠʢʝ, ʠ ʦʥʘ 

ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʦʙʣʘʩʪʠ, ʛʜʝ ʜʠʩʧʝʨʩʠʷ 
ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ: 

ʌʠʥʘʥʩʦʚʘʷ ʘʥʘʣʠʪʠʢʘ 
ɺ ʬʠʥʘʥʩʦʚʦʡ ʘʥʘʣʠʪʠʢʝ ʜʠʩʧʝʨʩʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʠʩʢʘ ʠ ʚʦʣʘʪʠʣʴʥʦʩʪʠ 

ʠʥʚʝʩʪʠʮʠʡ. ʏʝʤ ʚʳʰʝ ʜʠʩʧʝʨʩʠʷ ʜʦʭʦʜʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʠ, ʪʝʤ ʙʦʣʴʰʝ ʨʠʩʢ ʧʦʪʝʨʠ ʩʨʝʜʩʪʚ. 
ʀʥʚʝʩʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪ ʜʠʩʧʝʨʩʠʶ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʚʦʝʛʦ ʧʦʨʪʬʝʣʷ ʠ 
ʫʧʨʘʚʣʝʥʠʠ ʨʠʩʢʘʤʠ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ɼʠʩʧʝʨʩʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʫʜʫʱʠʭ ʟʥʘʯʝʥʠʡ. ɽʩʣʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʘʷ ʜʠʩʧʝʨʩʠʷ ʚ ʜʘʥʥʳʭ, ʵʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʠ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ. ʅʘʧʨʠʤʝʨ, ʚ ʤʝʪʝʦʨʦʣʦʛʠʠ ʜʠʩʧʝʨʩʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʧʦʛʦʜʳ. 

ʂʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 



-64- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʜʠʩʧʝʨʩʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ. ɽʩʣʠ ʜʠʩʧʝʨʩʠʷ ʠʟʤʝʨʝʥʠʡ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʜʦʧʫʩʪʠʤʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʵʪʦ ʤʦʞʝʪ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʨʦʙʣʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʥʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ. 

ʄʝʜʠʮʠʥʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ 

ɺ ʤʝʜʠʮʠʥʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ ʜʠʩʧʝʨʩʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʟʙʨʦʩʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʣʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʩʢʦʣʴʢʦ 

ʥʘʜʝʞʥʳ ʠ ʧʦʚʪʦʨʷʝʤʳ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʝʡ 

ɼʠʩʧʝʨʩʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʝʡ ʠ ʧʨʦʛʥʦʟʦʚ. ʏʝʤ 

ʤʝʥʴʰʝ ʜʠʩʧʝʨʩʠʷ ʦʰʠʙʦʢ ʤʦʜʝʣʠ, ʪʝʤ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʝʝ ʧʨʦʛʥʦʟʳ. ʕʪʦ ʚʘʞʥʦ ʚ 

ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʬʠʥʘʥʩʦʚʘʷ ʘʥʘʣʠʪʠʢʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ. 

ɺʩʝ ʵʪʠ ʧʨʠʤʝʨʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʜʠʩʧʝʨʩʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʠʪʴ ʨʘʟʙʨʦʩ 

ʜʘʥʥʳʭ ʠ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʠʣʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʧʦʥʠʤʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʠʩʧʝʨʩʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘʚʳʢʦʤ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʩʪʘʪʠʩʪʠʢʠ [2, ʩ. 

102]. 

ʊʝʧʝʨʴ, ʢʦʛʜʘ ʫ ʥʘʩ ʝʩʪʴ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʠʩʧʝʨʩʠʠ, ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ:ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʥʦʩʪʠ ʨʫʞʴʷ ʧʨʦʚʦʜʷʪ ʠʭ ʠʩʧʳʪʘʥʠʷ, ʧʨʦʚʦʜʷʪ ʜʝʩʷʪʴ ʚʳʩʪʨʝʣʦʚ ʠ ʩʨʘʚʥʠʚʘʶʪ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʧʘʜʘʥʠʷ ʚ ʮʝʣʴ. ʂʘʢʦʝ ʠʟ ʜʚʫʭ ʨʫʞʝʡ ʩʪʨʝʣʷʝʪ ʪʦʯʥʝʝ? 

ʊʘʙʣʠʮʘ 1  

 11 22 33 54 55 66 77 88 99 110 

ɸɸ +1,0 +1,0 +2,0 +1,5 +2,0 +2,0 +1,5 +1,5 +0,5 +1,0 

ɹɹ +1,0 00 --1,5 +1,5 --0,5 --1,5 +2,0 +1,0 --1,0 +2,0 

ɼʣʷ ʨʘʩʯʝʪʘ ʜʠʩʧʝʨʩʠʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʤʳ ʜʦʣʞʥʳ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʰʘʛʠ: 

1. ʅʘʡʜʠʪʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ: ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (Xↄ) ʤʦʞʥʦ ʥʘʡʪʠ, ʧʦʜʩʯʠʪʘʚ ʩʫʤʤʫ ʚʩʝʭ 

ʚʳʩʪʨʝʣʦʚ ʠ ʧʦʜʝʣʠʚ ʝʝ ʥʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ: 

ɸ: 
ȟ ȟ ȟ ȟ

ρȟτ 

ɹ: 
ȟ ȟ ȟ ȟ

πȟσ 

2. ʅʘʡʜʝʤ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʢʘʞʜʳʤ ʟʥʘʯʝʥʠʝʤ ʠ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ: ʈʘʟʥʠʮʫ ʤʝʞʜʫ 

ʢʘʞʜʳʤ ʟʥʘʯʝʥʠʝʤ ʠ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʤʦʞʥʦ ʥʘʡʪʠ ʚʳʯʠʪʘʥʠʝʤ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠʟ 

ʢʘʞʜʦʛʦ ʟʥʘʯʝʥʠʷ: 

ʊʘʙʣʠʮʘ 2 

ɼʣʷ ʨʫʞʴʷ ɸ: 

 11 22 33 44 55 66 77 88 99 110 

ʈʝʟʫʣʴʪʘʪ +1,0 +1,0 +2,0 +1,5 +2,0 +2,0 +1,5 +1,5 +0,5 +1,0 

ʆʪʢʣʦʥʝʥʠʝ -0,4 -0,4 00,6 00,1 00,6 00,6 00,1 00,1 -0,9 -0,4 

ɼʣʷ ʨʫʞʴʷ ɹ: 
 11 22 33 34 55 66 67 88 89 10 

ʈʝʟʫʣʴʪʘʪ +1,0 00 --1,5 +1,5 --0,5 --1,5 +2,0 +1,0 --1,0 +2,0 

ʆʪʢʣʦʥʝʥʠt 00,7 -0,3 -1,8 11,2 -0,8 -1,8 11,7 00,7 -1,3 11,7 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -65- 

 

 

3. ɺʦʟʚʝʜʝʤ ʢʘʞʜʫʶ ʨʘʟʥʠʮʫ ʚ ʢʚʘʜʨʘʪ: ɺʦʟʚʝʜʝʥʠʝ ʢʘʞʜʦʡ ʨʘʟʥʠʮʳ ʚ ʢʚʘʜʨʘʪ ʧʦʟʚʦʣʷʝʪ 

ʫʯʝʩʪʴ, ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ, ʘ ʪʘʢʞʝ ʫʩʠʣʠʚʘʝʪ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ: 

ʊʘʙʣʠʮʘ 3 

ɼʣʷ ʨʫʞʴʷ ɸ: 

 11 22 23 44 55 66 77 88 99 110 

ʈʝʟʫʣʴʪʘʪ +1,0 +1,0 +2,0 +1,5 +2,0 +2,0 +1,5 +1,5 +0,5 +1,0 

ʆʪʢʣʦʥʝʥʠʝ -0,4 -0,4 00,6 00,1 00,6 00,6 00,1 00,1 -0,9 -0,4 

ʂʚʘʜʨʘʪ 

ʦʪʢʣʦʥʝʥʠʷ 

00,16 00,16 00,36 00,01 00,36 00,36 00,01 00,01 00,81 00,16 

ɼʣʷ ʨʫʞʴʷ ɹ: 
 11 22 33 44 55 66 77 88 99 110 

ʈʝʟʫʣʴʪʘʪ +1,0 10,0 --1,5 +1,5 --0,5 --1,5 +2,0 +1,0 --1,0 +2,0 

ʆʪʢʣʦʥʝʥʠʝ 00,7 -0,3 -1,8 11,2 -0,8 -1,8 1,7 0,7 -1,3 11,7 

ʂʚʘʜʨʘʪ 

ʦʪʢʣʦʥʝʥʠʷ 

00,49 00,09 3,24 11,44 0,64 3,24 2,89 0,49 11,69 2,89 

 
4. ʅʘʡʜʝʤ ʩʫʤʤʫ ʢʚʘʜʨʘʪʦʚ ʨʘʟʥʠʮʳ: ʉʣʦʞʠʪʝ ʚʩʝ ʟʥʘʯʝʥʠʷ ʚ ʩʪʦʣʙʮʝ çʂʚʘʜʨʘʪ 

ʦʪʢʣʦʥʝʥʠʷè ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ ʨʘʟʥʠʮʳ: 
ɼʣʷ ʨʫʞʴʷ ɸ: 
ʉʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʨʘʟʥʠʮʳ=0,16+0,16+0,36+0,01+0,36+0,36+0,01+0,01+0,81+0,16=2,4 
ɼʣʷ ʨʫʞʴʷ ɹ: 
ʉʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʨʘʟʥʠʮʳ=0,49+0,09+3,24+1,44+0,64+3,24+2,89+0,49+1,69+2,89=17,1 
5. ʈʘʟʜʝʣʠʤ ʩʫʤʤʫ ʢʚʘʜʨʘʪʦʚ ʨʘʟʥʠʮʳ ʥʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ: ɼʝʣʝʥʠʝ ʩʫʤʤʳ 

ʢʚʘʜʨʘʪʦʚ ʨʘʟʥʠʮʳ ʥʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʜʘʝʪ ʥʘʤ ʜʠʩʧʝʨʩʠʶ ʛʝʥʝʨʘʣʴʥʦʡ 
ʩʦʚʦʢʫʧʥʦʩʪʠ: 

D(ɸ)=
ȟ
=0,24 

D(ɹ)=
ȟ
=1,71 

ʉʨʘʚʥʠʚʘʷ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʜʚʫʭ ʨʫʞʝʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʟʙʨʦʩ 
ʚ ʧʦʧʘʜʘʥʠʷʭ ʚ ʮʝʣʴ ʫ ʨʫʞʴʷ ɹ ʧʦʯʪʠ ʚ 3 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʨʫʞʴʷ ɸ. ʏʝʤ ʙʦʣʴʰʝ ʜʠʩʧʝʨʩʠʷ, 
ʪʝʤ ʥʠʞʝ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʫʞʴʝ ɸ ʢʘʯʝʩʪʚʝʥʥʝʝ. 

ɿʘʢʣʶʯʝʥʠʝ 
ɼʠʩʧʝʨʩʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʠʟʤʝʨʠʪʴ ʩʪʝʧʝʥʴ ʨʘʟʙʨʦʩʘ ʟʥʘʯʝʥʠʡ ʚʦʢʨʫʛ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ, 
ʥʘʩʢʦʣʴʢʦ ʜʘʥʥʳʝ ʦʪʢʣʦʥʷʶʪʩʷ ʦʪ ʦʞʠʜʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʧʦʤʦʛʘʝʪ ʚ ʧʦʥʠʤʘʥʠʠ ʨʠʩʢʦʚ ʠ 
ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ɼʠʩʧʝʨʩʠʷ ʠʤʝʝʪ ʨʷʜ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ 
ʨʘʟʣʠʯʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ. ʈʘʩʯʝʪ ʜʠʩʧʝʨʩʠʠ ʦʩʥʦʚʘʥ ʥʘ ʬʦʨʤʫʣʝ, ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪ 
ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʢʘʞʜʳʤ ʟʥʘʯʝʥʠʝʤ ʠ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ. ʇʦʥʠʤʘʥʠʝ ʜʠʩʧʝʨʩʠʠ ʠ ʝʝ 
ʧʨʠʤʝʥʝʥʠʝ ʧʦʤʦʛʘʝʪ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʦʜʝʣʝʡ ʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʘʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʤʝʪʦʜʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩ ʫʯʘʩʪʠʝʤ ʵʢʩʧʝʨʪʦʚ ʠ 
ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʠʭ ʤʥʝʥʠʡ. ʈʘʩʩʤʦʪʨʝʥ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʦʚ ʠʥʜʝʢʩʦʚ ʥʝʯʝʪʢʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥ 

ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʥʘ ʧʨʦʛʨʘʤʤʥʘʷ 

ʨʝʘʣʠʟʘʮʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʢʦʨʜʘʮʠʠ, 

ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ, ʥʝʯʝʪʢʠʝ ʤʥʦʞʝʩʪʚʘ, ʠʥʜʝʢʩʳ ʥʝʯʝʪʢʦʩʪʠ. 

 

Abstract 

This paper provides a brief overview of decision-making methods with the participation of 

experts and approaches to assessing the consistency of their opinions. A method for determining the 

consistency of expert assessments based on analyzes of fuzziness indices is considered, an algorithm 

for solving the problem in accordance with this method is presented, and a software implementation is 

described. 

Keywords: decision support systems, concordance coefficient, expert assessments, fuzzy sets, 

fuzziness indices. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʛʜʝ ʦʙʲʝʤ ʜʘʥʥʳʭ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ, ʩʘʤʠ 

ʜʘʥʥʳʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤʠ, ʘ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʦʪʣʠʯʘʝʪʩʷ ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʣʦʞʥʦʩʪʴʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʧʨʠʥʷʪʠʝ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʭʘ. 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ 

ʧʦʤʦʛʘʣʠ ʙʳ ʯʝʣʦʚʝʢʫ ʚ ʦʙʨʘʙʦʪʢʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʉʠʩʪʝʤʳ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʉʇʇʈ) ï ʵʪʦ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʤʝʪʦʜʦʣʦʛʠʠ, 

ʩʦʟʜʘʥʥʳʝ ʜʣʷ ʧʦʤʦʱʠ ʚ ʧʨʠʥʷʪʠʠ ʩʣʦʞʥʳʭ ʨʝʰʝʥʠʡ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ, ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ 

ʢʨʠʪʝʨʠʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠʣʠ ʨʘʥʞʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ 

ʨʝʰʝʥʠʡ. 

1. ʄʥʦʛʠʝ ʉʇʇʈ ʠʩʧʦʣʴʟʫʶʪ ʵʢʩʧʝʨʪʥʳʝ ʤʝʪʦʜʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʚʘʨʠʘʥʪʘ. ʕʢʩʧʝʨʪʥʳʝ ʤʝʪʦʜʳ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʭʥʠʢ ʠ ʧʦʜʭʦʜʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʡ ʠ ʦʧʳʪʘ ʵʢʩʧʝʨʪʘ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ. ʆʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʢʦʣʣʝʢʪʠʚʥʦʤ ʠʥʪʝʣʣʝʢʪʝ ʠ ʵʢʩʧʝʨʪʥʦʤ ʤʥʝʥʠʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʧʦʚʳʩʠʪʴ 

ʫʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʨʝʰʝʥʠʷ [1].  ʕʢʩʧʝʨʪʳ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʪʘʢʠʝ ʢʘʢ:  

1. ʄʝʪʦʜ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ. ʕʪʦʪ ʤʝʪʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʛʝʥʝʨʘʮʠʶ ʢʘʢ ʤʦʞʥʦ 

ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʜʝʡ ʠ ʚʘʨʠʘʥʪʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, 

ʦʪʙʦʨ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʠ ʦʮʝʥʢʫ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ; 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -67- 

 

2. ʄʝʪʦʜ ʢʦʤʠʩʩʠʠ.  ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʪʢʨʳʪʘʷ ʜʠʩʢʫʩʩʠʷ ʧʦ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʝ ʠ ʚʳʨʘʙʦʪʢʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ; 

3. ʄʝʪʦʜ ɼʝʣʴʬʠ. ɿʘʢʣʶʯʘʝʪʩʷ ʚ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʝ ʛʨʫʧʧʳ ʣʶʜʝʡ, ʥʦ ʵʪʘ ʦʮʝʥʢʘ 

ʜʦʣʞʥʘ ʧʨʦʭʦʜʠʪʴ ʘʥʦʥʠʤʥʦ, ʟʘʦʯʥʦ ʠ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ 

(ʦʧʨʦʩʳ, ʠʥʪʝʨʚʴʶ, ʤʦʟʛʦʚʳʝ ʰʪʫʨʤʳ). 

ɺ ʤʝʪʦʜʘʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʢʦʣʣʝʢʪʠʚʥʳʝ ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ, ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʨʘʩʩʯʠʪʘʪʴ 

ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʧʦʩʦʙʦʤ ʠʪʦʛʦʚʫʶ ʦʙʦʙʱʝʥʥʫʶ ʦʮʝʥʢʫ, ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʦʮʝʥʢʠ, ʜʘʥʥʳʝ ʵʢʩʧʝʨʪʘʤʠ, ʩʦʛʣʘʩʦʚʘʥʳ. ʊʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʵʢʩʧʝʨʪʦʚ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ 

ʥʝʟʘʚʠʩʠʤʳʤʠ ʠ ʜʦʩʪʘʪʦʯʥʦ ʢʦʤʧʝʪʝʥʪʥʳʤʠ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʦʮʝʥʢʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʤʥʝʥʠʡ ʵʢʩʧʝʨʪʦʚ ʷʚʣʷʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝ ʠ 

ʦʮʝʥʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʢʦʨʜʘʮʠʠ ʂʝʥʜʘʣʣʘ. ʕʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʤʝʨʘ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ, 

ʥʘʩʢʦʣʴʢʦ ʵʢʩʧʝʨʪʳ ʩʦʛʣʘʩʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚ ʩʚʦʠʭ ʦʮʝʥʢʘʭ ʠʣʠ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʡ. ʏʝʤ ʙʣʠʞʝ ʢʦʵʬʬʠʮʠʝʥʪ ʢ 0, ʪʝʤ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʩʯʠʪʘʝʪʩʷ ʙʦʣʝʝ ʥʠʟʢʦʡ.  

ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʨʘʩʩʤʦʪʨʝʥʥʦʤʫ ʧʦʜʭʦʜʫ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʦʮʝʥʢʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ 

ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ[2], ʘ ʠʤʝʥʥʦ ï ʥʘ ʦʩʥʦʚʝ ʨʘʩʩʯʠʪʘʥʥʳʭ 

ʠʥʜʝʢʩʦʚ ʥʝʯʝʪʢʦʩʪʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ. ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʤʥʦʞʝʩʪʚʘ  ʦʮʝʥʦʢ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ, ʩʪʨʦʢʠ ʢʦʪʦʨʦʡ ï ʚʦʧʨʦʩʳ, ʘ ʩʪʦʣʙʮʳ 

ï ʵʢʩʧʝʨʪʳ. ɿʥʘʯʝʥʠʷ ʦʮʝʥʦʢ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʰʢʘʣʳ. ʈʝʟʫʣʴʪʘʪ 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʤʘʪʨʠʮʫ; 

ʇʦʩʪʨʦʝʥʠʝ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʦʮʝʥʢʠ ʵʢʩʧʝʨʪʦʚ); 

ɺʳʯʠʩʣʝʥʠʝ ʯʘʩʪʦʪʳ ʧʦʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʮʝʥʦʢ ʚ ʦʪʚʝʪʘʭ ɻ ʢʩʧʝʨʪʘ; 

ʇʦʜʩʯʝʪ ʜʦʣʠ ʨʘʟʣʠʯʥʳʭ ʦʮʝʥʦʢ ʚ ʦʪʚʝʪʘʭ ʵʢʩʧʝʨʪʘ. ɼʣʷ ʵʪʦʛʦ ʯʘʩʪʦʪʳ ʜʝʣʷʪʩʷ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʧʨʦʩʦʚ; 

ʅʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʠʭ ʥʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦ 

ʢʘʞʜʦʤʫ ʩʪʦʣʙʮʫ; 

ʅʘʭʦʞʜʝʥʠʝ ʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ, ʙʣʠʞʘʡʰʠʭ ʢ ʥʝʯʝʪʢʠʤ,  ʜʣʷ ʢʘʞʜʦʛʦ ʵʢʩʧʝʨʪʘ; 

ɺʳʯʠʩʣʝʥʠʝ ʠʥʜʝʢʩʘ ʥʝʯʝʪʢʦʩʪʠ ʜʣʷ ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ʢʘʞʜʦʛʦ ʵʢʩʧʝʨʪʘ 

Ä   zВ ȿ ʈ!  ʈ ȿ ȟ ʛʜʝ 

n ï ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ 
Ai ï ʥʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ 

i ï ʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ, ʙʣʠʞʘʡʰʝʝ ʢ ʥʝʯʝʪʢʦʤʫ 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ. ʕʢʩʧʝʨʪ ʩ ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʠʥʜʝʢʩʦʤ ʥʝʯʝʪʢʦʩʪʠ ʠʤʝʝʪ ʩʘʤʳʝ 

ʥʝʯʝʪʢʠʝ ʦʮʝʥʢʠ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʧʠʩʘʥʥʦʛʦ ʤʝʪʦʜʘ ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʧʣʘʪʬʦʨʤʝ Microsoft 

Visual Studio ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C#. 

ɼʘʣʝʝ ʦʧʠʩʘʥ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ 

ʵʢʩʧʝʨʪʦʚ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʣʠ ʩʚʦʝ ʤʥʝʥʠʝ ʦ ʨʝʩʪʦʨʘʥʝ ʙʳʩʪʨʦʛʦ ʧʠʪʘʥʠʷ ʧʦ ʜʝʩʷʪʠʙʘʣʣʴʥʦʡ 

ʰʢʘʣʝ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ: ʢʦʣʠʯʝʩʪʚʦ ʦʪʢʨʳʪʳʭ ʪʦʯʝʢ, 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʥʶ, ʮʝʥʳ, ʚʢʫʩ, ʫʟʥʘʚʘʝʤʦʩʪʴ ʙʨʝʥʜʘ. ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʪʦʚ ʩʚʦʝ ʤʥʝʥʠʝ ʙʫʜʫʪ 

ʚʳʩʢʘʟʳʚʘʪʴ: ɺʘʩʠʣʠʡ, ʄʠʭʘʠʣ, ɺʠʢʪʦʨ, ʂʠʨʠʣʣ, ɼʤʠʪʨʠʡ, ɺʣʘʜʠʤʠʨ.  

ʊʘʙʣʠʮʘ 1 

ʆʪʚʝʪʳ ʵʢʩʧʝʨʪʦʚ ʥʘ ʚʦʧʨʦʩʳ. 
 ɺʘʩʠʣʠʡ ʄʠʭʘʠʣ ɺʠʢʪʦʨ ʂʠʨʠʣʣ ɼʤʠʪʨʠʡ ɺʣʘʜʠʤʠʨ 

ʂʦʣʠʯʝʩʪʚʦ 7 7 9 8 9 7 

ʄʝʥʶ 4 6 4 5 3 2 

ʎʝʥʳ 5 5 4 7 8 3 

ɺʢʫʩ 7 2 4 3 7 4 

ɹʨʝʥʜ 7 7 9 10 8 10 

 

ʆʪʚʝʪʳ ʵʢʩʧʝʨʪʦʚ ʜʣʷ ʚʚʦʜʘ ʚ ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 



-68- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʥʘ ʚʭʦʜ ʧʦʜʘʶʪʩʷ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʵʢʩʧʝʨʪʦʚ ʠ ʚʦʧʨʦʩʦʚ. ʇʦ ʢʥʦʧʢʝ 

çʀʟʤʝʥʠʪʴ ʨʘʟʤʝʨè ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʫʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʜʣʷ ʪʘʙʣʠʮʳ. ɿʘʧʦʣʥʷʝʤ 

ʪʘʙʣʠʮʫ ʵʢʩʧʝʨʪʥʳʤʠ ʦʮʝʥʢʘʤʠ. ɺʚʦʜ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1. ɺʚʦʜ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ. 

 

ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʪʘʙʣʠʮʳ ʥʘʞʠʤʘʝʤ ʥʘ ʢʥʦʧʢʫ çɿʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳè ʠ ʧʝʨʝʭʦʜʠʤ ʚʦ 

ʚʢʣʘʜʢʫ çʆʮʝʥʢʘ ʵʢʩʧʝʨʪʦʚè. ʇʦʣʫʯʘʝʤ ʪʘʙʣʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʦʪʤʝʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʢʘʞʜʦʡ 

ʦʮʝʥʢʠ ʚ ʦʪʚʝʪʝ ʵʢʩʧʝʨʪʘ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʅʘʭʦʞʜʝʥʠʝ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚè ʢʘʞʜʘʷ ʦʮʝʥʢʘ ʜʝʣʠʪʩʷ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʧʨʦʩʦʚ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʅʦʨʤʘʣʠʟʘʮʠʷ ʟʥʘʯʝʥʠʡè ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ 

ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ʜʝʣʠʪʩʷ ʥʘ ʥʘʠʙʦʣʴʰʠʡ ʵʣʝʤʝʥʪ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ. ʊʘʙʣʠʮʘ ʦʙʥʦʚʣʷʝʪʩʷ, 

ʧʦʷʚʣʷʶʪʩʷ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ.  

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çɹʣʠʞʘʡʰʠʝ ʯʝʪʢʠʝ ʤʥʦʞʝʩʪʚʘè ʢʘʞʜʦʝ ʥʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ 

ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʙʣʠʞʘʡʰʝʝ ʯʝʪʢʦʝ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʘ >= 0,5, ʪʦ 

ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʳʤ 1. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʘ <0,5, ʪʦ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʳʤ 0. ʊʘʙʣʠʮʘ 

ʦʙʥʦʚʣʷʶʪʩʷ, ʝʝ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ ʧʨʠʥʠʤʘʶʪ ʟʥʘʯʝʥʠʷ 0 ʠʣʠ 1.  

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʆʧʨʝʜʝʣʝʥʠʝ ʠʥʜʝʢʩʦʚ ʥʝʯʝʪʢʦʩʪʠè ʧʦʷʚʣʷʝʪʩʷ ʥʦʚʘʷ ʪʘʙʣʠʮʘ ʩ 

ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʠʥʜʝʢʩʘʤʠ ʥʝʯʝʪʢʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 2.   

ʕʢʩʧʝʨʪʳ, ʠʤʝʶʱʠʝ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʥʝʯʝʪʢʦʩʪʠ, ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʩʪʨʦʢʝ 

çʈʝʟʫʣʴʪʘʪè. ʕʢʩʧʝʨʪʳ ʄʠʭʘʠʣ ʠ ɼʤʠʪʨʠʡ ʜʘʣʠ ʥʘʠʙʦʣʝʝ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʝ ʦʪʚʝʪʳ. 

 

 
ʈʠʩʫʥʦʢ 2.  ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʜʝʢʩʦʚ ʥʝʯʝʪʢʦʩʪʠ (ʦʮʝʥʢʘ ʵʢʩʧʝʨʪʦʚ) 

 

ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʚʦʧʨʦʩʳ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʨʘʩʧʣʳʚʯʘʪʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʶ ʤʥʝʥʠʡ ʵʢʩʧʝʨʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʧʝʨʝʭʦʜʠʤ ʥʘ ʩʣʝʜʫʶʱʫʶ ʚʢʣʘʜʢʫ ï çʆʮʝʥʢʘ 

ʚʦʧʨʦʩʦʚè. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʤʦʜʫʣʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩʫʥʦʢ 3. ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʜʝʢʩʦʚ ʥʝʯʝʪʢʦʩʪʠ (ʦʮʝʥʢʘ ʚʦʧʨʦʩʦʚ) 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -69- 

 

ɺʦʧʨʦʩʳ, ʠʤʝʶʱʠʝ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʥʝʯʝʪʢʦʩʪʠ, ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʩʪʨʦʢʝ 

çʈʝʟʫʣʴʪʘʪè. ɺʦʧʨʦʩʳ çʄʝʥʶè ʠ çʎʝʥʳè ʠʤʝʶʪ ʥʘʠʙʦʣʝʝ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʝ ʦʪʚʝʪʳ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʤʝʪʦʜʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʘ  ʪʘʢʞʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʤʥʝʥʠʡ ʵʢʩʧʝʨʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʩʣʫʯʘʝ ʠʭ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʠʚʥʳʤ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʤʝʪʦʜʫ ʦʮʝʥʢʠ ʥʘ ʦʩʥʦʚʝ ʠʥʜʝʢʩʦʚ ʥʝʯʝʪʢʦʩʪʠ,  ʜʦʩʪʦʠʥʩʪʚʦʤ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ. ʇʨʠʚʝʜʝʥ ʘʣʛʦʨʠʪʤ  ʤʝʪʦʜʘ, ʦʧʠʩʘʥʦ ʧʨʠʣʦʞʝʥʠʝ, 

ʨʘʩʩʤʦʪʨʝʥ ʪʝʩʪʦʚʳʡ ʧʨʠʤʝʨ ʚʳʷʚʣʝʥʠʷ ʵʢʩʧʝʨʪʘ, ʦʮʝʥʢʠ ʢʦʪʦʨʦʛʦ ʦʢʘʟʘʣʠʩʴ ʥʘʠʙʦʣʝʝ 

ʥʝʯʝʪʢʠʤʠ, ʠ ʚʦʧʨʦʩʘ, ʢʦʪʦʨʳʡ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʨʘʩʧʣʳʚʯʘʪʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʤ 

ʦʮʝʥʢʘʤ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʮʝʩʩʫ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʩʧʦʨʪʠʚʥʳʭ ʬʝʜʝʨʘʮʠʷʭ. 

ɿʘʪʨʘʛʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʘʥʘʣʠʟʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢʞʝ 

ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʥʝʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʟʘ ʩʯʝʪ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʦʚʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʠ 

ʟʘʜʘʯʠ, ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ ʚ ʧʨʦʮʝʩʩʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʳ, ʵʪʘʧʳ ʚʥʝʜʨʝʥʠʷ 

ʩʠʩʪʝʤʳ, ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʧʦʨʪʠʚʥʘʷ 

ʬʝʜʝʨʘʮʠʷ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. 

 

Abstract 

The article is devoted to the process of automating business processes in sports federations. The 

issues of analyzing the current state and structure of the organization, as well as the business processes 

taking place in it, through which the main goals and objectives are realized, the main issues in the 

automation process, the development of the structure, the stages of system implementation, and the 

assessment of the potential for automation of management processes are addressed. 

Keywords: management, automation, productivity, sports federation, business process, 

information system. 

 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʠ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʩʪʘʣʦ ʦʙʳʜʝʥʥʦʩʪʴʶ ʚ ʥʘʰʝ ʚʨʝʤʷ. ɺ ʚʝʢ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʜ ʢʘʞʜʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʪʦʠʪ ʟʘʜʘʯʘ ʢʘʢ ʤʦʞʥʦ ʛʨʘʤʦʪʥʝʝ ʠ ʙʳʩʪʨʝʝ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʢʣʠʝʥʪʦʚ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ ʟʘ ʩʯʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʬʝʨʫ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʝʟ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʨʳʥʢʝ ʠ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ.  



-70- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺ ʧʣʘʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ 

ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

1. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʣʶʙʦʡ 
ʧʨʦʮʝʩʩ ʧʨʠ ʫʯʝʪʝ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʡ. 

2. ɺʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ ʟʘ ʩʯʝʪ ʛʨʘʤʦʪʥʦ 

ʥʘʣʘʞʝʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʢʣʠʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ. 

3. ɺʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʫʯʝʪ ʜʘʥʥʳʭ ʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʩʢʦʨʝʥʠʶ ʨʘʙʦʪʳ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ ʩʯʝʪ ʦʙʱʝʛʦ ʜʦʩʪʫʧʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʨʦʮʝʩʩ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʇʀʉ, ʩʪʦʠʪ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʱʝʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʟʘ ʩʯʝʪ ʯʘʩʪʠʯʥʦʛʦ ʠʣʠ ʧʦʣʥʦʛʦ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʯʝʣʦʚʝʢʘ ʦʪ ʫʯʘʩʪʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʮʝʩʩʘʭ ʧʦ ʨʘʙʦʪʝ ʩ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʇʝʨʝʯʠʩʣʠʤ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʠʤʝʨʝ ʌʝʜʝʨʘʮʠʠ ʩʪʨʝʣʴʙʳ 

ʠʟ ʣʫʢʘ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʜʘʣʝʝ ʌʉʃɺʆ): 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʘʥʥʳʡ ʵʪʘʧ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʚʳʜʝʣʝʥʠʝ ʛʣʘʚʥʦʡ ʙʠʟʥʝʩ-ʮʝʣʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ 

ʧʦʜʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʚʘʞʥʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʠ ʠʪʦʛʦʚʦʝ 

ʚʳʜʝʣʝʥʠʝ ʛʣʘʚʥʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. ɺ ʌʉʃɺʆ ʪʘʢʦʚʳʤ ʧʨʦʮʝʩʩʦʤ ʷʚʣʷʝʪʩʷ: 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ çʌʝʜʝʨʘʮʠʷ ʩʪʨʝʣʴʙʳ ʠʟ ʣʫʢʘ ɺʣʘʜʠʤʠʨʩʢʦʡ 

ʦʙʣʘʩʪʠè. ʉʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʶʪʩʷ: ʧʨʦʚʝʜʝʥʠʝ 

ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʠ ʨʘʟʚʠʪʠʝ ʩʪʨʝʣʴʙʳ ʠʟ ʣʫʢʘ ʚ 

ʨʝʛʠʦʥʝ; ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ 

ʣʶʙʠʪʝʣʴʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʩʧʦʨʪʩʤʝʥʦʚ, ʪʨʝʥʝʨʦʚ, ʩʧʦʨʪʠʚʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ 

ʪ.ʜ. 

2. ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ ʠ ʚʳʙʦʨ ʧʦʜʭʦʜʷʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʠʤʝʶʱʠʭʩʷ ʘʥʘʣʦʛʦʚ ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʦʩʫʱʝʩʪʚʠʪʴ 

ʪʨʝʙʫʝʤʳʝ ʟʘʜʘʯʠ. ɺ ʩʣʫʯʘʝ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʘʨʠʘʥʪ 

ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜ ʪʨʝʙʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʌʉʃɺʆ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʧʨʦʜʫʢʪʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʦʚʝʩʪʠ ʧʨʦʮʝʩʩ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʥʦ ʪʘʢ ʢʘʢ ʜʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ ʥʝʨʫʩʠʬʠʮʠʨʦʚʘʥʥʳʤʠ, 

ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʀʉ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʠʥʬʦʨʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʳ.  

3. ʆʮʝʥʢʘ ʨʠʩʢʦʚ ʠ ʟʘʪʨʘʪ. ɺʘʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʠʭ 

ʜʝʡʩʪʚʠʷʭ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʦʪ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ.  

4. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ɺ ʜʘʥʥʳʡ ʵʪʘʧ ʚʭʦʜʠʪ ʚʳʙʦʨ 

ʪʝʭʥʦʣʦʛʠʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʩʦʟʜʘʝʪʩʷ ʠʪʦʛʦʚʘʷ ʀʉ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ. ʊʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʷ ʠ 

ʘʨʭʠʪʝʢʪʫʨʘ, ʧʦ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʠ ʚʥʝʜʨʷʪʴʩʷ ʚ ʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ. 

5. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ. ʇʨʦʮʝʩʩ, ʚʢʣʶʯʘʶʱʠʡ ʧʦʩʪʦʷʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʫʙʝʜʠʪʴʩʷ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʜʨʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

6. ʉʦʧʨʦʚʦʞʜʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ. ʊʘʢ ʢʘʢ ʧʨʦʮʝʩʩ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʜʦʣʞʝʥ ʙʳʪʴ 

ʜʠʥʘʤʠʯʥʳʤ, ʨʫʢʦʚʦʜʷʱʝʤʫ ʩʦʩʪʘʚʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʩʪʨʝʤʠʪʴʩʷ ʢ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -71- 

 

ʫʣʫʯʰʝʥʠʶ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ, ʯʪʦʙʳ ʧʦʚʳʰʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ. 

ɼʘʚʘʡʪʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʤ ʚʣʦʞʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʇʝʨʚʳʤ 

ʰʘʛʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʪʝʢʫʱʠʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (AS-IS), ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʦʚʳʚʘʝʪʩʷ ʛʣʘʚʥʘʷ ʮʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘ ʧʨʠʤʝʨʝ ʧʨʦʚʝʜʝʥʠʷ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʜʘʥʥʦʛʦ ʵʪʘʧʘ. ɺ ʧʨʦʚʦʜʠʤʦʤ ʘʥʘʣʠʟʝ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʪʘʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʪʳ ʩ ʟʘʷʚʢʘʤʠ ʠ 

ʧʨʦʪʦʢʦʣʘʤʠ, ʢʘʯʝʩʪʚʦ ʠʪʦʛʦʚʳʭ ʧʨʦʪʦʢʦʣʦʚ, ʟʘʪʨʘʪʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ ʩʦʪʨʫʜʥʠʢʦʚ, ʟʘʪʨʘʪʳ ʥʘ 

ʨʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʨʘʩʯʝʪʳ ʥʦʨʤ ʘʤʦʨʪʠʟʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʧʨʦʮʝʩʩ ʜʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʧʦʩʣʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩ ʫʯʝʪʦʤ ʧʣʘʥʠʨʫʝʤʳʭ ʠʟʤʝʥʝʥʠʡ. ɼʘʣʝʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩ ʫʯʝʪʦʤ ʨʠʩʢʦʚ ʦʪ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʅʘ ʧʨʠʤʝʨʝ ʌʉʃɺʆ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʠʩʪʝʤʘ 

ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʣʠʟʦʚʳʚʘʝʪʩʷ ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ ʟʘ ʩʯʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʪʨʝʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʪʨʘʪ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʜʘʥʥʳʤ 

ʩʦʪʨʫʜʥʠʢʘʤ, ʘ ʪʘʢʞʝ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʠʟʜʝʨʞʢʠ: ʢʦʤʧʴʶʪʝʨʳ, ʄʌʋ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʠ ʩʘʤʦʝ 

ʛʣʘʚʥʦʝ ʩʝʨʴʝʟʥʳʝ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʠ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʥʝ ʠʩʢʣʶʯʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʰʠʙʦʢ ʠ ʥʝʜʦʯʝʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʩʠʪʫʘʮʠʶ ʠ 

ʧʦʥʠʤʘʝʤ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʝʩʪʴ ʥʝʜʦʯʝʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʘ ʧʨʦʚʝʜʝʥʠʷ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʣʝ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ (TO-BE), ʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʨʘʩʩʯʠʪʘʥʘ ʥʘ 

ʧʦʣʥʦʝ ʧʦʢʨʳʪʠʝ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʛʝʥʝʨʘʮʠʠ ʠʪʦʛʦʚʳʭ ʧʨʦʪʦʢʦʣʦʚ. ʇʦʩʣʝ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʦʪʨʝʙʫʝʪʩʷ ʦʜʠʥ ʩʧʝʮʠʘʣʠʩʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʟʘʥʠʤʘʪʴʩʷ 

ʚʥʝʩʝʥʠʝʤ ʦʯʢʦʚ, ʥʘʙʨʘʥʥʳʭ ʩʧʦʨʪʩʤʝʥʘʤʠ ʚ ʧʨʦʚʦʜʠʤʳʭ ʨʘʫʥʜʘʭ. ʋʤʝʥʴʰʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʢʠ, ʘ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʩʥʠʞʘʶʪʩʷ ʜʦ ʤʠʥʠʤʫʤʘ. ʀʟ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʠʟʜʝʨʞʝʢ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳ: ʢʦʤʧʴʶʪʝʨ, ʄʌʋ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʌʉʃɺʆ ʧʨʠʥʷʣʘ ʨʝʰʝʥʠʝ ʦ ʚʥʝʜʨʝʥʠʠ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʩʪʨʫʢʪʫʨʫ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠʜʝʨʞʠʚʘʷʩʴ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʧʨʠʥʮʠʧʦʚ 

ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦʣʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʪʝʛʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ 

ʨʝʘʣʠʟʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. 
ɻʣʘʚʥʦʡ ʪʨʫʜʥʦʩʪʴʶ, ʩ ʢʦʪʦʨʦʡ ʩʪʦʣʢʥʫʣʠʩʴ ʨʫʢʦʚʦʜʷʱʠʡ ʩʦʩʪʘʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʀʉ, ʦʢʘʟʘʣʦʩʴ ʚʳʜʝʣʝʥʠʝ ʯʝʪʢʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʨʘʟʨʘʙʦʪʢʘ. ʕʪʦʪ ʵʪʘʧ ʙʳʣ 

ʦʯʝʥʴ ʚʘʞʝʥ, ʪ.ʢ. ʠʤʝʥʥʦ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʟʘʪʨʘʯʠʚʘʝʪ 

ʤʥʦʛʦ ʨʝʩʫʨʩʦʚ ʠ ʪʨʝʙʫʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʘʢ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ, ʪʘʢ ʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. 

ʂ ʦʩʥʦʚʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʙʳʣʠ ʦʪʥʝʩʝʥʳ: 

1. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʩʧʦʨʪʩʤʝʥʘʤ. 

2. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʨʝʚʥʦʚʘʥʠʡ, 

ʧʨʦʚʦʜʠʤʳʭ ʌʝʜʝʨʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʨʝʛʠʩʪʨʘʮʠʠ ʫʯʘʩʪʥʠʢʦʚ ʥʘ ʜʘʥʥʳʝ ʩʦʙʳʪʠʷ. 

3. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʨʝʚʥʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʘʢʠʝ 

ʨʘʫʥʜʳ, ʢʘʢ: ʢʚʘʣʠʬʠʢʘʮʠʷ, 1/8 ʬʠʥʘʣʘ, 1/4 ʬʠʥʘʣʘ, 1/2 ʬʠʥʘʣʘ, ʬʠʥʘʣ, 

ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʚʝʜʝʥʠʷ ʣʫʯʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʡ. 

4. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʜʦʢʫʤʝʥʪʘ: ʇʨʘʚʠʣʘ ʚʠʜʘ ʩʧʦʨʪʘ 

"ʩʪʨʝʣʴʙʘ ʠʟ ʣʫʢʘ" (ʫʪʚ. ʧʨʠʢʘʟʦʤ ʄʠʥʩʧʦʨʪʘ ʈʦʩʩʠʠ ʦʪ 29.12.2020 N 984) 

(ʨʝʜ. ʦʪ 27.12.2023).  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʡ, ʬʝʜʝʨʘʮʠʷ ʩʪʨʝʣʴʙʳ ʠʟ ʣʫʢʘ ʟʘʥʠʤʘʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʩʧʝʮʠʬʠʯʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ ʙʳʣʦ ʩʣʦʞʥʦ ʧʦʜʦʙʨʘʪʴ 

ʘʥʘʣʦʛʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʟʘʧʨʦʩʘʤ ʟʘʢʘʟʯʠʢʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʥʦʛʦ ʘʥʘʣʠʟʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʪʝʢʘʶʱʠʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʦ ʨʘʟʨʘʙʦʪʢʝ ʀʉ, ʧʦʟʚʦʣʷʶʱʝʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʩʦʨʝʚʥʦʚʘʥʠʡ 



-72- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʦʪ ʥʘʯʘʣʴʥʦʛʦ (ʟʘʥʝʩʝʥʠʝ ʩʦʨʝʚʥʦʚʘʥʠʡ ʚ ʩʠʩʪʝʤʫ ʠ ʨʝʛʠʩʪʨʘʮʠʷ ʫʯʘʩʪʥʠʢʦʚ) ʜʦ ʟʘʚʝʨʰʘʶʱʝʛʦ 

ʵʪʘʧʘ (ʛʝʥʝʨʘʮʠʷ ʠʪʦʛʦʚʳʭ ʧʨʦʪʦʢʦʣʦʚ ʩ ʧʨʠʩʚʦʝʥʠʝʤ ʩʧʦʨʪʠʚʥʳʭ ʨʘʟʨʷʜʦʚ ʠ ʟʚʘʥʠʡ). ʀʟ 

ʚʳʜʝʣʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘ ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʝʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʟʘʪʨʘʛʠʚʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʪʦʨʦʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʠ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ. 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʀʉ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʪʝʭʥʦʣʦʛʠʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 

ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ. ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʩʪʦʠʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ 

ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʝʢ ʟʨʝʥʠʷ. ɺʦ-ʧʝʨʚʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠ ʧʠʢʦʚʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʩʠʩʪʝʤʫ, ʯʪʦʙʳ ʧʦʥʠʤʘʪʴ ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ɺʦ-ʚʪʦʨʳʭ, ʥʫʞʥʦ ʧʦʥʷʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʬʫʥʢʮʠʦʥʘʣʘ ʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʧʦʥʠʤʘʪʴ, ʢʘʢʠʝ ʩʪʦʨʦʥʥʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʥʝʦʙʭʦʜʠʤʦ 

ʙʫʜʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ. ɼʣʷ ʀʉ ʌʉʃɺʆ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʦ ʩʪʦʨʦʥʥʠʤ ʧʨʠʣʦʞʝʥʠʝʤ MS Excel, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʚʦʟʤʦʞʥʘ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʨʝʚʥʦʚʘʥʠʡ. ɼʘʥʥʳʡ ʚʳʙʦʨ ʦʙʦʩʥʦʚʘʥ 

ʜʦʩʪʫʧʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʪʘʢʞʝ ʝʛʦ ʣʝʛʢʦʩʪʴʶ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ 

ʦʙʫʯʝʥʠʠ, ʫʜʦʙʥʦʤ ʠʥʪʝʨʬʝʡʩʝ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʘʟʯʠʢʘ.  

ʇʦʩʣʝʜʫʶʱʠʤʠ ʵʪʘʧʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʢʘ, ʚʥʝʜʨʝʥʠʝ ʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʀʉ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʤʦʱʴʶ ʧʨʦʮʝʩʩʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʳʣʠ ʫʣʫʯʰʝʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʫʝʪʩʷ ʧʣʘʥʦʚʦʝ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʩʧʦʨʪʘ ʚ ʨʝʛʠʦʥʝ. ʇʣʘʥʠʨʫʝʪʩʷ ʨʘʟʚʠʚʘʪʴ ʩʠʩʪʝʤʫ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʟʘʪʨʘʪ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʧʨʦʮʝʩʩʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ʂʚʘʥʪʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ ʩʪʦʷʪ ʚ ʘʚʘʥʛʘʨʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ, ʦʙʝʱʘʷ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʟʘʪʤʝʚʘʝʪ ʥʳʥʝʰʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʕʪʦʪ 

ʩʜʚʠʛ ʧʘʨʘʜʠʛʤʳ ʠʤʝʝʪ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʙʨʦʩʘʷ ʚʳʟʦʚ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʤʦʜʝʣʷʤ ʰʠʬʨʦʚʘʥʠʷ ʠ ʟʘʩʪʘʚʣʷʷ ʧʝʨʝʦʩʤʳʩʣʠʚʘʪʴ ʩʪʨʘʪʝʛʠʠ ʟʘʱʠʪʳ ʜʘʥʥʳʭ. 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʢʚʘʥʪʦʚʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʣʘʥʜʰʘʬʪ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʜʯʝʨʢʠʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʚʘʥʪʦʚʦʫʩʪʦʡʯʠʚʳʭ ʨʝʰʝʥʠʡ ʜʣʷ 

ʟʘʱʠʪʳ ʥʘʰʝʛʦ ʮʠʬʨʦʚʦʛʦ ʙʫʜʫʱʝʛʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʚʘʥʪʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʂʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ, ʂʨʠʧʪʦʛʨʘʬʠʷ, 

ʂʚʘʥʪʦʚʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ, ɿʘʱʠʪʘ ʜʘʥʥʳʭ, ʂʚʘʥʪʦʚʳʝ ʘʣʛʦʨʠʪʤʳ, ʐʠʬʨʦʚʘʥʠʝ, ʂʠʙʝʨʫʛʨʦʟʳ 

 

Abstract 

Quantum computing stands at the vanguard of technological evolution, promising to deliver 

computational power that dwarfs current capabilities. This paradigm shift poses significant 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -73- 

 

implications for cybersecurity, challenging existing encryption models and forcing a rethinking of data 

protection strategies. This article examines the development of quantum computing and its 

consequential impact on the cybersecurity landscape, highlighting the need for quantum-resilient 

solutions to safeguard our digital future. 

Keywords: quantum computing, Cybersecurity, Cryptography, Quantum supremacy, Data 

protection, Quantum algorithms, Encryption, Cyber threats 

 

ʂʚʘʥʪʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ ʚʥʦʩʷʪ ʨʘʜʠʢʘʣʴʥʳʡ ʩʜʚʠʛ ʚ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʧʦʩʣʝʜʩʪʚʠʷ 

ʢʦʪʦʨʦʛʦ ʧʨʦʥʠʟʳʚʘʶʪ ʛʣʦʙʘʣʴʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʪʝʥʮʠʘʣ ʢʚʘʥʪʦʚʳʭ 

ʤʘʰʠʥ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʧʨʦʙʣʝʤʳ ʩ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʣʢʫ ʦ 

ʜʚʫʭ ʢʦʥʮʘʭ: ʨʘʩʰʠʨʷʷ ʥʘʰʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʟʜʘʚʘʷ ʫʛʨʦʟʫ 

ʜʣʷ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʟʘʱʠʱʘʶʪ ʥʘʰʫ ʩʘʤʫʶ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. 

ʇʝʨʝʭʦʜ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ ʢ ʢʚʘʥʪʦʚʳʤ ʦʪʤʝʯʝʥ ʧʝʨʝʭʦʜʦʤ ʦʪ ʙʠʪʦʚ ʢ 

ʢʫʙʠʪʘʤ, ʧʨʠ ʵʪʦʤ ʢʫʙʠʪʳ ʩʧʦʩʦʙʥʳ ʧʨʝʜʩʪʘʚʣʷʪʴ ʥʝʩʢʦʣʴʢʦ ʩʦʩʪʦʷʥʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʕʪʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʢʚʘʥʪʦʚʳʤ ʢʦʤʧʴʶʪʝʨʘʤ ʚʳʧʦʣʥʷʪʴ ʤʥʦʞʝʩʪʚʦ ʚʳʯʠʩʣʝʥʠʡ 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʫʚʝʣʠʯʠʚʘʷ ʩʚʦʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʠ ʧʨʝʚʦʩʭʦʜʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. 

ʘʩʰʠʬʨʦʚʢʘ ʢʚʘʥʪʦʚʦʛʦ ʧʨʝʚʦʩʭʦʜʩʪʚʘ 

ʂʚʘʥʪʦʚʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ, ʪʦʯʢʘ, ʚ ʢʦʪʦʨʦʡ ʢʚʘʥʪʦʚʳʡ ʢʦʤʧʴʶʪʝʨ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ 

ʨʘʩʯʝʪ, ʢʦʪʦʨʳʡ ʢʣʘʩʩʠʯʝʩʢʠʡ ʢʦʤʧʴʶʪʝʨ ʥʝ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ ʚ ʨʘʟʫʤʥʳʝ ʩʨʦʢʠ, ʠʤʝʝʪ 

ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ.  

ʉʧʦʩʦʙʥʦʩʪʴ ʢʚʘʥʪʦʚʳʭ ʚʳʯʠʩʣʝʥʠʡ ʙʳʩʪʨʦ ʬʘʢʪʦʨʠʟʦʚʘʪʴ ʙʦʣʴʰʠʝ ʯʠʩʣʘ ʧʦʜʨʳʚʘʝʪ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ, ʥʘ ʢʦʪʦʨʳʝ ʧʦʣʘʛʘʶʪʩʷ ʤʥʦʛʠʝ 

ʠʟ ʥʘʰʠʭ ʥʳʥʝʰʥʠʭ ʧʨʦʪʦʢʦʣʦʚ ʮʠʬʨʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʞʠʜʘʝʤʦʝ ʧʦʷʚʣʝʥʠʝ ʢʚʘʥʪʦʚʦʛʦ 

ʧʨʝʚʦʩʭʦʜʩʪʚʘ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʰʠʬʨʦʚʘʥʠʷ, ʥʝʚʦʩʧʨʠʠʤʯʠʚʳʭ ʢ ʢʚʘʥʪʦʚʳʤ 

ʘʪʘʢʘʤ. 

ʂʚʘʥʪʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʪʠʚ ʢʠʙʝʨʫʛʨʦʟ 

ʃʘʥʜʰʘʬʪ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʪʦʚ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʦʷʚʣʝʥʠʝ ʢʚʘʥʪʦʚʳʭ 

ʚʳʯʠʩʣʝʥʠʡ ʧʨʠʚʝʜʝʪ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʬʦʨʤ ʢʠʙʝʨʫʛʨʦʟ. ʕʪʘ ʵʚʦʣʶʮʠʷ ʚʳʥʫʞʜʘʝʪ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʫʧʨʝʞʜʘʶʱʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʪʨʘʪʝʛʠʠ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʢʚʘʥʪʦʚʦ-ʫʩʪʦʡʯʠʚʦʝ ʰʠʬʨʦʚʘʥʠʝ ʜʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʵʪʠʤ ʚʦʟʥʠʢʘʶʱʠʤ ʫʷʟʚʠʤʦʩʪʷʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʪʩʷ ʧʦʠʩʢʠ ʢʚʘʥʪʦʚʦʫʩʪʦʡʯʠʚʦʛʦ ʰʠʬʨʦʚʘʥʠʷ, ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʠʟʫʯʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʟʘʱʠʪʝ ʜʘʥʥʳʭ ʦʪ ʙʫʜʫʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʚʘʥʪʦʚʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ. ʕʪʠ ʫʩʠʣʠʷ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

 

 
ʈʠʩʫʥʦʢ 1. ʂʚʘʥʪʦʚʘʷ ʧʝʪʣʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

 



-74- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʅʘ ʩʭʝʤʝ ʢʚʘʥʪʦʚʳʝ ʩʦʩʪʦʷʥʠʷ ʠʟʦʙʨʘʞʝʥʳ ʣʠʥʠʷʤʠ, ʘ ʦʧʝʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʣʦʢʘʤʠ, 

ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʘ ʵʪʠʭ ʣʠʥʠʷʭ. ʇʨʠʤʝʯʘʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʠʣʣʶʩʪʨʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʧʝʪʣʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʫʢʘʟʳʚʘʶʱʝʡ ʥʘ ʜʠʥʘʤʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʢʚʘʥʪʦʚʳʭ 

ʚʳʯʠʩʣʝʥʠʡ, ʢʦʛʜʘ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʟʘʮʠʢʣʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ. 

ʕʪʘ ʧʝʪʣʷ ʚʠʟʫʘʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ð ʵʪʦ ʢʣʶʯʝʚʦʝ ʨʘʟʣʠʯʠʝ 

ʤʝʞʜʫ ʢʚʘʥʪʦʚʳʤʠ ʠ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ. ɺ ʢʣʘʩʩʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʷʭ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʝʝ ʨʝʟʫʣʴʪʘʪ ʬʠʢʩʠʨʦʚʘʥ ʠ ʥʝʦʙʨʘʪʠʤ. ʆʜʥʘʢʦ ʚ ʢʚʘʥʪʦʚʦʡ ʧʘʨʘʜʠʛʤʝ 

ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ ʦʜʥʦʡ ʦʧʝʨʘʮʠʠ 

ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʜʨʫʛʫʶ. 

ɺ ʩʣʦʞʥʦʡ ʩʨʝʜʝ ʢʚʘʥʪʦʚʳʭ ʚʳʯʠʩʣʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʩʪʦʷʥʠʡ ʥʝ 

ʪʦʣʴʢʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ, ʥʦ ʠ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ. ɼʠʘʛʨʘʤʤʘ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ çʆʧʝʨʘʮʠʠ ʩ ʢʚʘʥʪʦʚʳʤʠ ʚʦʨʦʪʘʤʠ ʠ ʟʘʧʫʪʘʥʥʦʩʪʴ ʩʦʩʪʦʷʥʠʡè ʠʟʦʙʨʘʞʘʝʪ 

ʪʠʧʠʯʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʢʚʘʥʪʦʚʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʧʦʪʦʢ ʢʚʘʥʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʠ ʩ ʚʦʨʦʪʘʤʠ. 

ɺ ʥʘʯʘʣʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʳ ʚʠʜʠʤ ʩʦʩʪʦʷʥʠʝ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʠ ʦʩʥʦʚʥʳʝ 

ʢʚʘʥʪʦʚʳʝ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʩʪʨʦʠʪʝʣʴʥʳʝ ʙʣʦʢʠ ʢʚʘʥʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʪʨʝʣʢʠ 

ʦʙʦʟʥʘʯʘʶʪ ʧʝʨʝʭʦʜ ʯʝʨʝʟ ʢʚʘʥʪʦʚʳʝ ʚʝʥʪʠʣʠ, ʢʚʘʥʪʦʚʳʡ ʵʢʚʠʚʘʣʝʥʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʣʦʛʠʯʝʩʢʠʭ 

ʚʝʥʪʠʣʝʡ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʤʘʥʠʧʫʣʠʨʫʶʪ ʩʦʩʪʦʷʥʠʷʤʠ ʢʫʙʠʪʘ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʦʨʦʪ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʫʙʠʪʳ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʣʦʞʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʷʚʣʝʥʠʷ ʩʫʧʝʨʧʦʟʠʮʠʠ ʠ ʟʘʧʫʪʘʥʥʦʩʪʠ. 

ɼʘʣʝʝ ʜʠʘʛʨʘʤʤʘ ʠʣʣʶʩʪʨʠʨʫʝʪ ʟʘʧʫʪʘʥʥʦʩʪʴ ʢʫʙʠʪʦʚ ð ʫʥʠʢʘʣʴʥʦʝ ʢʚʘʥʪʦʚʦʝ ʷʚʣʝʥʠʝ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʩʦʩʪʦʷʥʠʷ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʢʫʙʠʪʦʚ ʧʝʨʝʧʣʝʪʘʶʪʩʷ, ʪʘʢ ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʦʜʥʦʛʦ 

ʥʝʚʦʟʤʦʞʥʦ ʦʧʠʩʘʪʴ ʙʝʟ ʩʩʳʣʢʠ ʥʘ ʜʨʫʛʦʝ. ʕʪʘ ʟʘʧʫʪʘʥʥʦʩʪʴ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʤʦʱʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʚʘʥʪʦʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. 

ʂʫʣʴʤʠʥʘʮʠʝʡ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʮʠʷ ʠʟʤʝʨʝʥʠʷ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʥʘʙʣʶʜʘʝʪʩʷ 

ʢʚʘʥʪʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʠʟʚʣʝʢʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʝʤ. ʕʪʦ ʢʨʠʪʠʯʝʩʢʠʡ ʰʘʛ, ʧʦʩʢʦʣʴʢʫ ʦʥ 

ʩʚʦʜʠʪ ʩʫʧʝʨʧʦʟʠʮʠʶ ʩʦʩʪʦʷʥʠʡ ʢ ʝʜʠʥʦʤʫ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. 

ʅʘʜʚʠʛʘʶʱʘʷʩʷ ʢʚʘʥʪʦʚʘʷ ʨʝʚʦʣʶʮʠʷ ʪʨʝʙʫʝʪ ʧʦʣʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʘʨʭʠʪʝʢʪʫʨʳ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʘ ʠʥʠʮʠʘʪʠʚʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʫʶ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʨʘʙʦʪʫ ʧʦ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʡ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʫʥʠʢʘʣʴʥʳʤ ʚʳʟʦʚʘʤ, 

ʩʦʟʜʘʚʘʝʤʳʤ ʢʚʘʥʪʦʚʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ. 

Åɺʣʠʷʥʠʝ Quantum ʥʘ ʟʘʢʦʥʳ ʠ ʧʨʘʚʠʣʘ ʦ ʟʘʱʠʪʝ ʜʘʥʥʳʭ 

ʈʘʟʚʠʪʠʝ ʢʚʘʥʪʦʚʳʭ ʚʳʯʠʩʣʝʥʠʡ ʧʦʪʨʝʙʫʝʪ ʧʝʨʝʦʮʝʥʢʠ ʟʘʢʦʥʦʚ ʠ ʧʨʘʚʠʣ ʦ ʟʘʱʠʪʝ 

ʜʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ ʧʘʨʘʜʠʛʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɿʘʢʦʥʦʜʘʪʝʣʠ ʠ ʪʝʭʥʦʣʦʛʠ ʜʦʣʞʥʳ 

ʩʦʪʨʫʜʥʠʯʘʪʴ, ʯʪʦʙʳ ʧʨʝʜʚʠʜʝʪʴ ʠ ʩʤʷʛʯʘʪʴ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʚʘʥʪʦʚʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʢʚʘʥʪʦʚʳʭ ʚʳʯʠʩʣʝʥʠʡ ʜʦʣʞʥʳ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʥʘʰʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʳ, ʯʪʦʙʳ ʧʦʜʛʦʪʦʚʠʪʴ ʙʫʜʫʱʠʝ ʧʦʢʦʣʝʥʠʷ ʢ ʚʳʟʦʚʘʤ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ, ʢʦʪʦʨʳʝ ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʜʝʡʩʪʚʠʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʢʚʘʥʪʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʠ 

ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʢʚʘʥʪʦʚʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʤʥʦʞʝʩʪʚʦ ʵʪʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʦʦʙʨʘʞʝʥʠʡ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʚʦʧʨʦʩʳ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ, ʧʦʪʝʥʮʠʘʣ ʥʝʨʘʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʢʚʘʥʪʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʘ ʪʘʢʞʝ 

ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʱʝʩʪʚʦ ʠ ʛʣʦʙʘʣʴʥʳʡ ʙʘʣʘʥʩ ʩʠʣ. 

ʉʪʨʘʥʳ ʚʩʝʛʦ ʤʠʨʘ ʚʢʣʘʜʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʪʝʭʥʦʣʦʛʠʶ ʢʚʘʥʪʦʚʳʭ 

ʚʳʯʠʩʣʝʥʠʡ, ʦʩʦʟʥʘʚʘʷ ʝʝ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʚʘʞʥʦʩʪʴ. ʕʪʘ ʛʣʦʙʘʣʴʥʘʷ ʛʦʥʢʘ ʠʤʝʝʪ ʩʝʨʴʝʟʥʳʝ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʚʘʥʪʦʚʦʙʝʟʦʧʘʩʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʅʘʯʠʥʘʶʪ ʧʦʷʚʣʷʪʴʩʷ ʨʝʘʣʴʥʳʝ ʧʨʠʤʝʥʝʥʠʷ ʢʚʘʥʪʦʚʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʯʪʦ ʜʘʝʪ ʨʘʥʥʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʦʪʝʥʮʠʘʣʝ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʚʘʥʪʦʚʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ ʙʫʜʝʪ ʙʳʩʪʨʦ ʨʘʩʰʠʨʷʪʴʩʷ ð ʦʪ ʦʪʢʨʳʪʠʷ ʣʝʢʘʨʩʪʚ ʜʦ ʬʠʥʘʥʩʦʚʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -75- 

 

ʇʦʩʢʦʣʴʢʫ ʢʚʘʥʪʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʦʥʠ ʚʳʜʚʠʛʘʶʪ ʥʘ ʧʝʨʝʜʥʠʡ 

ʧʣʘʥ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ ʩ ʧʦʤʦʱʴʶ ʥʘʜʝʞʥʳʭ ʠ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ɻʦʥʢʘ ʟʘ ʢʚʘʥʪʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʥʘʧʨʘʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʟʘʱʠʪʫ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʙʫʜʫʱʝʡ ʮʠʬʨʦʚʦʡ ʵʢʦʩʠʩʪʝʤʳ. 

ʅʘ ʵʪʦʤ ʧʫʪʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʜʠʩʮʠʧʣʠʥʘʤʠ ʠ ʛʨʘʥʠʮʘʤʠ ʙʫʜʝʪ ʠʤʝʪʴ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʛʦʪʦʚʦʛʦ ʢ ʢʚʘʥʪʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʤʠʨʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʠʤʝʥʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʜʣʷ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʜʨʝʚʥʠʭ ʷʟʳʢʦʚ 

ʷʚʣʷʝʪʩʷ ʨʝʚʦʣʶʮʠʦʥʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʣʠʥʛʚʠʩʪʠʢʠ ʠ ʘʨʭʝʦʣʦʛʠʠ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʧʝʨʝʚʦʜʘ ʠ ʧʦʥʠʤʘʥʠʷ ʪʝʢʩʪʦʚ, 

ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʜʘʚʥʦ ʫʪʨʘʯʝʥʥʳʭ ʷʟʳʢʘʭ. ɸʚʪʦʤʘʪʠʟʠʨʫʷ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʜʘ ʠ ʚʳʷʚʣʷʷ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʀʀ ʦʪʢʨʳʚʘʝʪ ʠʩʪʦʨʠʢʘʤ ʠ ʫʯʝʥʳʤ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʜʦʩʪʫʧʘ ʠ ʧʦʥʠʤʘʥʠʷ ʜʨʝʚʥʠʭ ʮʠʚʠʣʠʟʘʮʠʡ, ʪʝʤ ʩʘʤʳʤ ʫʩʪʨʘʥʷʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʨʦʙʝʣʳ ʠ 

ʨʘʩʰʠʨʷʷ ʥʘʰʠ ʟʥʘʥʠʷ ʦ ʯʝʣʦʚʝʯʝʩʢʦʤ ʧʨʦʰʣʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʨʘʩʰʠʬʨʦʚʢʘ ʷʟʳʢʦʚ, ʣʠʥʛʚʠʩʪʠʢʘ, 

ʘʨʭʝʦʣʦʛʠʷ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʜʨʝʚʥʠʝ ʪʝʢʩʪʳ, ʠʩʪʦʨʠʯʝʩʢʘʷ ʣʠʥʛʚʠʩʪʠʢʘ. 

 

c 

The application of Artificial Intelligence (AI) in decoding ancient languages is a revolutionary 

advancement in the field of linguistics and archaeology. This article explores how AI technologies, 

specifically machine learning models and neural networks, are being utilized to interpret, translate, and 

understand texts written in long-lost languages. By automating the translation process and identifying 

linguistic patterns, AI is opening new avenues for historians and scholars to access and comprehend 

ancient civilizations, thus bridging historical gaps and enhancing our knowledge of the human past. 

Keywords: artificial Intelligence, Decoding Languages, Linguistics, Archaeology, Machine 

Learning, Neural Networks, Ancient Texts, Historical Linguistics. 

 

ʈʘʩʰʠʬʨʦʚʢʘ ʜʨʝʚʥʠʭ ʷʟʳʢʦʚ ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʘʢʘʜʝʤʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ; ʵʪʦ ʢʣʶʯ, 

ʦʪʢʨʳʚʘʶʱʠʡ ʙʦʛʘʪʫʶ ʠʩʪʦʨʠʶ ʠ ʢʫʣʴʪʫʨʫ ʮʠʚʠʣʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʫʞʝ ʜʘʚʥʦ ʩʪʝʨʣʠʩʴ ʠʟ 

ʧʘʤʷʪʠ. ʊʨʘʜʠʮʠʦʥʥʦ ʧʨʦʮʝʩʩ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʵʪʠʭ ʷʟʳʢʦʚ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʝʣ ʦʪ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʦʧʳʪʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʛʚʠʩʪʦʚ. ʆʜʥʘʢʦ ʥʝʜʘʚʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘʯʘʣʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʵʪʫ ʦʙʣʘʩʪʴ. ʀʀ, ʦʙʣʘʜʘʶʱʠʡ ʤʦʱʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʦʙʨʘʟʦʚ ʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ, ʪʝʧʝʨʴ ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʪʠʭ ʩʣʦʞʥʳʭ ʠ ʟʘʯʘʩʪʫʶ ʥʝʧʦʣʥʳʭ ʪʝʢʩʪʦʚ. 



-76- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʗʜʨʦ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʚ ʜʝʢʦʜʠʨʦʚʘʥʠʠ ʜʨʝʚʥʠʭ ʷʟʳʢʦʚ ʣʝʞʠʪ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʕʪʠ ʩʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʫʯʘʪʩʷ ʥʘ ʦʛʨʦʤʥʳʭ 

ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ; ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʦʥʠ ʘʥʘʣʠʟʠʨʫʶʪ ʠʟʚʝʩʪʥʳʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʪʝʢʩʪʳ, ʯʪʦʙʳ 

ʧʦʥʷʪʴ ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ, ʩʠʥʪʘʢʩʠʩ ʠ ʛʨʘʤʤʘʪʠʢʫ. ʕʪʦ ʦʙʫʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʠʤ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʠ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʩʠʤʚʦʣʦʚ ʠ ʩʮʝʥʘʨʠʝʚ ʠʟ ʜʨʝʚʥʠʭ ʪʝʢʩʪʦʚ, ʢʦʪʦʨʳʝ ʦʩʪʘʣʠʩʴ 

ʥʝʨʘʩʰʠʬʨʦʚʘʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ-ʣʶʜʴʤʠ. ʅʘʧʨʠʤʝʨ, ʤʦʜʝʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʘʣʛʦʨʠʪʤʘʭ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʤʦʛʫʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠ ʧʝʨʝʚʦʜʠʪʴ ʥʝʧʦʥʷʪʥʳʝ 

ʩʠʤʚʦʣʳ ʚ ʜʨʝʚʥʠʭ ʧʠʩʴʤʝʥʘʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʦʨʳʚʦʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ʊʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʝʩʢʦʣʴʢʦ ʛʨʦʤʢʠʭ ʧʨʦʝʢʪʦʚ ʠʣʣʶʩʪʨʠʨʫʶʪ ʧʦʪʝʥʮʠʘʣ ʀʀ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʆʜʥʠʤ ʠʟ 

ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʜʝʢʦʜʠʨʦʚʘʥʠʷ 

ʣʠʥʝʡʥʦʛʦ ʧʠʩʴʤʘ ɸ ʜʨʝʚʥʝʛʦ ʂʨʠʪʘ, ʢʦʪʦʨʦʝ ʜʝʩʷʪʠʣʝʪʠʷʤʠ ʩʪʘʚʠʣʦ ʣʠʥʛʚʠʩʪʦʚ ʚ ʪʫʧʠʢ. 

ɸʣʛʦʨʠʪʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩʤʦʛʣʠ ʧʨʝʜʣʦʞʠʪʴ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʩʠʤʚʦʣʦʚ ʥʘ ʦʩʥʦʚʝ ʩʭʦʜʩʪʚʘ ʩ ʣʠʥʝʡʥʳʤ ʧʠʩʴʤʦʤ B, ʢʦʪʦʨʦʝ ʣʫʯʰʝ ʧʦʥʠʤʘʝʪʩʷ. ɼʨʫʛʦʡ 

ʧʨʠʤʝʨ ð ʨʘʩʰʠʬʨʦʚʢʘ ʬʨʘʛʤʝʥʪʦʚ ʩʚʠʪʢʦʚ ʄʝʨʪʚʦʛʦ ʤʦʨʷ, ʛʜʝ ʀʀ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ 

ʦʙʲʝʜʠʥʝʥʠʷ ʠ ʧʝʨʝʚʦʜʘ ʨʘʟʨʦʟʥʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʵʪʠʭ ʜʨʝʚʥʠʭ ʪʝʢʩʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦ-

ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʠʭ ʩʦʜʝʨʞʘʥʠʝ. 

 

 
ʈʠʩʫʥʦʢ 1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʨʘʩʰʠʬʨʦʚʢʠ ʜʨʝʚʥʠʭ ʷʟʳʢʦʚ. 

 

ɿʜʝʩʴ ʠʟʦʙʨʘʞʝʥʘ ʢʣʠʥʦʧʠʩʥʘʷ ʪʘʙʣʠʯʢʘ, ʦʙʨʘʟʝʮ ʜʨʝʚʥʝʡ ʧʠʩʴʤʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʦʟʘʜʘʯʠʚʘʣʘ ʫʯʝʥʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʦʣʝʥʠʡ. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʤʳ ʪʝʧʝʨʴ ʤʦʞʝʤ ʚʟʛʣʷʥʫʪʴ ʥʘ ʥʝʢʦʛʜʘ ʩʢʨʳʪʦʝ ʟʥʘʥʠʝ, 

ʩʦʜʝʨʞʘʱʝʝʩʷ ʚʥʫʪʨʠ. ʂʘʞʜʳʡ ʩʠʤʚʦʣ ð ʵʪʦ ʚʨʘʪʘ ʢ ʜʨʝʚʥʠʤ ʠʩʪʦʨʠʷʤ ʠ ʜʘʚʥʠʤ ʠʩʪʦʨʠʷʤ. 

ʈʦʣʴ ʀʀ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ: ʚʳʷʚʣʷʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʩʦʧʦʩʪʘʚʣʷʷ ʠʭ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ, ʦʥ ʧʨʝʜʣʘʛʘʝʪ ʧʝʨʝʚʦʜʳ ʠ ʠʜʝʠ ʩ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʡ 

ʪʦʯʥʦʩʪʴʶ. ʕʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʣʦʞʥʫʶ ʢʨʘʩʦʪʫ ʜʨʝʚʥʠʭ ʷʟʳʢʦʚ. 

ʩʮʝʥʘʨʠʡ, ʥʦ ʠ ʧʦʪʝʥʮʠʘʣ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʧʨʦʰʣʦʛʦ. ɸʣʛʦʨʠʪʤʠʯʝʩʢʘʷ 

ʪʦʯʥʦʩʪʴ ʀʀ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʧʳʪʦʤ ʣʠʥʛʚʠʩʪʦʚ ʨʘʩʢʨʳʚʘʝʪ ʩʝʢʨʝʪʳ, ʟʘʧʝʯʘʪʣʝʥʥʳʝ ʥʘ ʵʪʠʭ 

ʜʨʝʚʥʠʭ ʛʣʠʥʷʥʳʭ ʪʘʙʣʠʯʢʘʭ, ʩʦʝʜʠʥʷʷ ʪʳʩʷʯʝʣʝʪʠʷ ʩ ʧʦʤʦʱʴʶ ʩʠʣʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʜʣʷ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʜʨʝʚʥʠʭ ʷʟʳʢʦʚ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ. ɻʣʘʚʥʳʡ ʚʦʧʨʦʩ ï ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ. 

ʄʥʦʛʠʝ ʜʨʝʚʥʠʝ ʷʟʳʢʠ ʦʩʪʘʚʠʣʠ ʧʦʩʣʝ ʩʝʙʷ ʦʯʝʥʴ ʤʘʣʦ ʪʝʢʩʪʦʚ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʝʡ ʀʀ. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʥʪʝʢʩʪʫʘʣʴʥʳʝ ʥʶʘʥʩʳ ʵʪʠʭ ʷʟʳʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ 

ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʪʦʯʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʯʘʩʪʦ ʪʨʫʜʥʦ ʫʣʦʚʠʪʴ ʘʣʛʦʨʠʪʤʘʤʠ ʀʀ. ʉʫʱʝʩʪʚʫʝʪ 

ʪʘʢʞʝ ʨʠʩʢ ʧʝʨʝʦʩʥʘʱʝʥʠʷ, ʢʦʛʜʘ ʤʦʜʝʣʴ ʀʀ ʤʦʞʝʪ ʩʣʠʰʢʦʤ ʪʦʯʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʢʦʥʢʨʝʪʥʳʤ ʧʨʠʤʝʨʘʤ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʘ ʦʙʫʯʘʣʘʩʴ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʩʤʦʞʝʪ ʦʙʦʙʱʠʪʴ ʩʚʦʠ 

ʟʥʘʥʠʷ ʥʘ ʥʦʚʳʝ, ʥʝʚʠʜʠʤʳʝ ʩʮʝʥʘʨʠʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -77- 

 

ʇʦʤʠʤʦ ʣʠʥʛʚʠʩʪʠʢʠ ʠ ʘʨʭʝʦʣʦʛʠʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʀʀ ʜʝʢʦʜʠʨʦʚʘʪʴ ʜʨʝʚʥʠʝ ʷʟʳʢʠ ʤʦʞʝʪ 

ʛʣʫʙʦʢʦ ʧʦʚʣʠʷʪʴ ʥʘ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤ, ʪʦʨʛʦʚʣʠ ʠ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʜʨʝʚʥʠʭ ʦʙʱʝʩʪʚ. ʈʘʩʰʠʬʨʦʚʳʚʘʷ ʧʨʘʚʦʚʳʝ ʢʦʜʝʢʩʳ, ʥʘʧʠʩʘʥʥʳʝ ʥʘ ʪʘʙʣʠʯʢʘʭ, ʧʦʜʦʙʥʳʭ 

ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʬʦʪʦʛʨʘʬʠʠ, ʀʀ ʤʦʞʝʪ ʚʳʷʚʠʪʴ ʵʚʦʣʶʮʠʶ ʶʨʠʩʧʨʫʜʝʥʮʠʠ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʢʦʥʪʨʘʢʪʦʚ. 
ʀʥʪʝʛʨʘʮʠʷ ʀʀ ʚ ʵʪʫ ʦʙʣʘʩʪʴ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʷʟʳʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ 

ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ. ɸʨʭʠʚʠʨʫʷ ʠ ʘʥʘʣʠʟʠʨʫʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʵʪʠʭ ʜʨʝʚʥʠʭ ʪʝʢʩʪʦʚ, ʀʀ 
ʤʦʞʝʪ ʧʦʤʦʯʴ ʣʠʥʛʚʠʩʪʘʤ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʷʟʳʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʛʨʘʥʠ ʟʘʙʚʝʥʠʷ, 
ʧʨʝʜʦʩʪʘʚʣʷʷ ʮʠʬʨʦʚʦʡ ʨʝʟʝʨʚʫʘʨ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʷʟʳʢʦʚ. 

ɹʦʣʝʝ ʪʦʛʦ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʀʀ, ʤʦʞʝʪ ʩʪʘʪʴ 
ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ, ʫʣʫʯʰʘʷ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 
ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʩʧʦʩʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʷʟʳʢʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʯʝʥʠʝ ʀʀ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 
ʥʘʰʝʛʦ ʧʨʦʰʣʦʛʦ ʚʳʭʦʜʠʪ ʜʘʣʝʢʦ ʟʘ ʨʘʤʢʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʣʶʙʦʧʳʪʩʪʚʘ; ʦʥʠ ʧʨʦʢʣʘʜʳʚʘʶʪ 
ʧʫʪʴ ʚ ʙʫʜʫʱʝʝ, ʚ ʢʦʪʦʨʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢʘ ʠ ʤʘʰʠʥʳ ʧʨʠʚʝʜʝʪ ʢ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ 
ʧʦʥʠʤʘʥʠʶ ʯʝʣʦʚʝʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʦʙʱʝʥʠʷ ʣʶʜʝʡ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ. 

ɿʘʛʣʷʜʳʚʘʷ ʚ ʙʫʜʫʱʝʝ, ʙʫʜʫʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʜʣʷ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʜʨʝʚʥʠʭ ʷʟʳʢʦʚ 
ʢʘʞʝʪʩʷ ʤʥʦʛʦʦʙʝʱʘʶʱʠʤ. ʋʣʫʯʰʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʦʩʦʙʝʥʥʦ ʚ 
ʘʣʛʦʨʠʪʤʘʭ ʦʙʫʯʝʥʠʷ ʙʝʟ ʫʯʠʪʝʣʷ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʤʝʥʴʰʝ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ, ʧʦʤʝʯʝʥʥʳʭ 
ʯʝʣʦʚʝʢʦʤ, ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʢʦʜʠʨʦʚʘʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, 
ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʀʀ ʠ ʣʠʥʛʚʠʩʪʘʤʠ, ʚʝʨʦʷʪʥʦ, 
ʧʦʚʳʩʠʪ ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʝʡ ʠ ʛʣʫʙʠʥʫ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʝʨʝʚʦʜʦʚ. ʕʪʠ ʜʦʩʪʠʞʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ 
ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʨʳʚʫ ʚ ʧʦʥʠʤʘʥʠʠ ʪʝʢʩʪʦʚ, ʢʦʪʦʨʳʝ ʦʩʪʘʶʪʩʷ ʟʘʛʘʜʦʯʥʳʤʠ. 

ʀʥʪʝʛʨʘʮʠʷ ʀʀ ʚ ʦʙʣʘʩʪʴ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʜʨʝʚʥʠʭ ʷʟʳʢʦʚ ʟʥʘʤʝʥʫʝʪ ʩʦʙʦʡ ʧʦʚʦʨʦʪʥʳʡ 

ʩʜʚʠʛ ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʙʣʝʤʳ 

ʦʩʪʘʶʪʩʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʡ ʠʥʪʝʛʨʘʮʠʠ ʀʀ ʦʪʢʨʳʚʘʶʪ ʟʘʭʚʘʪʳʚʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʪʘʡʥ ʜʨʝʚʥʠʭ ʮʠʚʠʣʠʟʘʮʠʡ. ʕʪʦ ʤʦʛʣʦ ʙʳ ʥʝ ʪʦʣʴʢʦ ʦʙʦʛʘʪʠʪʴ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ 

ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʥʦ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʥʦʚʫʶ ʣʠʥʟʫ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʙʫʜʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʷʟʳʢʘ ʠ ʦʙʱʝʥʠʷ. 

ʕʪʘ ʩʪʘʪʴʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʝʦʙʨʘʟʫʶʱʠʡ ʧʦʪʝʥʮʠʘʣ ʀʀ ʚ ʧʨʝʦʜʦʣʝʥʠʠ ʨʘʟʨʳʚʘ ʤʝʞʜʫ 

ʜʨʝʚʥʠʤ ʠ ʩʦʚʨʝʤʝʥʥʳʤ ʤʠʨʘʤʠ ʯʝʨʝʟ ʧʨʠʟʤʫ ʷʟʳʢʘ, ʧʨʝʜʣʘʛʘʷ ʟʘʛʣʷʥʫʪʴ ʚ ʙʫʜʫʱʝʝ, ʛʜʝ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʪʝʢʩʪʳ ʙʦʣʴʰʝ ʥʝ ʷʚʣʷʶʪʩʷ ʤʦʣʯʘʣʠʚʳʤʠ ʩʚʠʜʝʪʝʣʷʤʠ ʧʨʦʰʣʦʛʦ, ʘ ʷʨʢʠʤʠ 

ʛʦʣʦʩʘʤʠ, ʨʘʩʩʢʘʟʳʚʘʶʱʠʤʠ ʥʘʤ ʦ ʯʝʣʦʚʝʯʝʩʢʦʤ ʧʫʪʝʰʝʩʪʚʠʝ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʦ ʧʦʥʷʪʠʝ ʤʝʜʠʮʠʥʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʠ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʞʜʦʡ 

ʠʟ ʥʠʭ. ʀʟʫʯʝʥʳ ʥʘʟʥʘʯʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʄʠʥʟʜʨʘʚʘ ʈʌ ʠ 

ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʘʞʜʦʡ ʠʟ ʥʠʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʜʠʮʠʥʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʄʠʥʟʜʨʘʚ ʈʌ. 
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Abstract 

The paper considers the concept of medical information systems. The existing information 

systems of the Ministry of Health of the Russian Federation are analyzed and each of them is briefly 

characterized. The purposes of the considered information systems of the Ministry of Health of the 

Russian Federation and the main advantages of each of them are studied. 

Keywords: medical information system, Ministry of Health of the Russian Federation. 

 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ) 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʩʬʝʨʳ ʠ ʷʚʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʜʣʷ ʠʥʚʝʩʪʠʮʠʡ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʙʠʟʥʝʩʘ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʧʨʠʥʷʣʦ ʧʨʦʛʨʘʤʤʫ ʨʘʟʚʠʪʠʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʮʝʣʴ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʪʴ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʢʘʢ ʜʣʷ ʧʘʮʠʝʥʪʦʚ, ʪʘʢ ʠ ʜʣʷ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ [1]. 

ʄʠʥʟʜʨʘʚ ʈʌ ʧʦʨʫʯʠʣ ʨʝʛʠʦʥʘʤ ʨʘʟʨʘʙʦʪʘʪʴ ʧʣʘʥ ʧʝʨʝʭʦʜʘ ʥʘ ʝʜʠʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ (ʄʀʉ), ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦ ʚʩʝʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʠʩʪʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [4]. 

ʇʦʜ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ (ʄʀʉ) ʧʦʥʠʤʘʝʪʩʷ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ [2], ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʚʨʘʯʝʙʥʳʭ ʨʝʰʝʥʠʡ, ʵʣʝʢʪʨʦʥʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʢʘʨʪʳ ʧʘʮʠʝʥʪʦʚ, 

ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʘ ʩ ʤʝʜʠʮʠʥʩʢʠʭ 

ʧʨʠʙʦʨʦʚ, ʩʨʝʜʩʪʚʘ ʢʦʤʤʫʥʠʢʘʮʠʠ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʬʠʥʘʥʩʦʚʫʶ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ʄʝʜʠʮʠʥʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. 

 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʠʥʠʮʠʘʪʠʚʘ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʰʝʥʠʶ 

ʧʨʦʙʣʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʝ ʥʝʩʢʦʣʴʢʠʭ 

ʄʀʉ ʨʘʟʣʠʯʥʳʭ ʀʊ-ʢʦʤʧʘʥʠʡ ʥʘ ʫʨʦʚʥʝ ʩʫʙʲʝʢʪʘ. ɺ ʄʠʥʟʜʨʘʚʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ 

ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʪʨʫʜʥʷʝʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʮʝʩʩʫ ʮʠʬʨʦʚʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ [2]. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʝʜʠʥʦʡ ʄʀʉ ʠ ʧʦʨʷʜʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʘʥʠʠ-ʧʦʩʪʘʚʱʠʢʘ ʚ ʜʦʢʫʤʝʥʪʝ 

ʥʝ ʫʢʘʟʘʥʳ. ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʜʘʥʥʳʤ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2022 ʛʦʜ, ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʄʀʉ ʚ ʈʌ ʷʚʣʷʝʪʩʷ ʧʣʘʪʬʦʨʤʘ "ɽʎʇ.ʄʀʉ" (ɽʜʠʥʘʷ ʮʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ), 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. ʕʪʘ ʩʠʩʪʝʤʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʵʣʝʢʪʨʦʥʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʢʘʨʪʝ ʧʘʮʠʝʥʪʘ. ʂ ʥʝʡ ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʥʘʟʥʘʯʝʥʠʷ, ʟʘʧʠʩʠ ʠ ʜʨʫʛʫʶ ʚʨʘʯʝʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʩʢʣʶʯʘʝʪ ʧʦʪʝʨʶ 

ʜʘʥʥʳʭ ʚ ʙʫʤʘʞʥʦʤ ʬʦʨʤʘʪʝ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -79- 

 

 

 
ʈʠʩʫʥʦʢ 2. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ɽʎʇ.ʄʀʉ. 

 

ɼʨʫʛʦʡ ʚʘʞʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʄʠʥʟʜʨʘʚʘ ʈʌ ʷʚʣʷʝʪʩʷ 

ɽʜʠʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʦʥʝʥʠʷ (ɽɻʀʉɿ) [5]. ʆʥʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ʧʘʮʠʝʥʪʦʚ ʠ ʛʨʘʞʜʘʥ ʢ ʫʩʣʫʛʘʤ ʚ ʩʬʝʨʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʬʝʜʝʨʘʣʴʥʳʤ ʦʨʛʘʥʦʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʣʘʩʪʠ ʩʦʟʜʘʝʪʩʷ, ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ɽɻʀʉɿ. ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʞʜʘʥ ʈʌ ʧʦ 

ʚʦʧʨʦʩʘʤ ʚʝʜʝʥʠʷ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʣʫʯʝʥʠʷ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʤ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʢʞʝ ʢʣʶʯʝʚʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ɽɻʀʉɿ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʘʮʠʝʥʪʘʤ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʄʠʥʟʜʨʘʚʘ 

ʈʌ. 

ʊʘʙʣʠʮʘ 1 

ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʄʠʥʟʜʨʘʚʘ ʈʌ. 
ˉ 

ʧ/ʧ 
ʅʘʟʚʘʥʠʝ ʄʀʉ ʅʘʟʥʘʯʝʥʠʝ 

1 
ɽʜʠʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʦʥʝʥʠʷ 

ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ 

ʧʘʮʠʝʥʪʦʚ ʠ ʛʨʘʞʜʘʥ ʢ ʫʩʣʫʛʘʤ ʚ ʩʬʝʨʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ, ʘ 

ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʩʬʝʨʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

2 

ʌʝʜʝʨʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷè, ʚʢʣʶʯʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʝʩʪʨʘ; ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ; ʧʦʜʘʯʝ ʟʘʷʚʣʝʥʠʡ ʠ ʜʨ. 

3 ʉʘʡʪ ʄʠʥʟʜʨʘʚʘ ʈʌ 
ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʞʜʘʥ ʦ 

ʨʝʰʘʝʤʳʭ ʟʘʜʘʯʘʭ ʚ ʄʠʥʟʜʨʘʚʝ ʈʌ. 

4 
ʉʠʩʪʝʤʘ ʜʦʢʫʤʝʥʪʘʨʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʠʥʟʜʨʘʚʘ ʈʌ 

ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʬʫʥʢʮʠʡ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʫʯʝʪʘ ʠ ʢʦʥʪʨʦʣʷ 

ʠʩʧʦʣʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʚ ʩʪʨʫʢʪʫʨʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʄʠʥʟʜʨʘʚʘ ʈʌ. 

5 
ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʠ ʤʝʜʠʮʠʥʩʢʠʤʠ 

ʢʘʜʨʘʤʠ ʄʠʥʟʜʨʘʚʘ ʈʌ 

ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʠ 

ʫʯʝʪʘ ʢʘʜʨʘʤʠ ʚ ʄʠʥʟʜʨʘʚʝ. 

6 ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʘʤʠ 

ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʥʘʜ 

ʨʘʩʭʦʜʦʚʘʥʠʝʤ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʚ 

ʄʠʥʟʜʨʘʚʝ ʈʌ; ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʠ ʢʦʥʪʨʦʣʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʟʣʠʯʥʦʡ ʙʶʜʞʝʪʥʦʡ ʦʪʯʝʪʥʦʩʪʠ; 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʙʶʜʞʝʪʥʦʛʦ ʫʯʝʪʘ 

ʠ ʜʨ. 

 



-80- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʚʷʟʘʥʦ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʢʣʶʯʝʚʳʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʘʩʧʝʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʝʪ ʄʠʥʟʜʨʘʚ [3]: 

 

- ʊʝʣʝʤʝʜʠʮʠʥʘ ʠ ʫʜʘʣʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʘʮʠʝʥʪʦʚ: ʕʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʟʘʚʠʩʷʪ 
ʦʪ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ "ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ" ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʩʝʦʙʱʝʛʦ ʜʦʩʪʫʧʘ ʢ 

ʩʝʪʠ. 

- ʈʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʳʭ ʤʝʜʢʘʨʪ ʠ ʪʝʭʥʦʣʦʛʠʡ ʫʜʘʣʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 
ʧʘʮʠʝʥʪʦʚ: ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ Big Data ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ. 

- ʇʨʠʤʝʥʝʥʠʝ 3D-ʧʝʯʘʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʞʠ ʠ ʦʨʛʘʥʦʚ: ɺ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 3D-ʧʝʯʘʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʢʦʞʠ ʠ ʦʨʛʘʥʦʚ, ʯʪʦ ʤʦʞʝʪ ʨʝʚʦʣʶʮʠʦʥʠʟʠʨʦʚʘʪʴ ʦʙʣʘʩʪʴ ʤʝʜʠʮʠʥʳ ʠ 

ʣʝʯʝʥʠʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʩʪʨʘʪʝʛʠʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʯʝʨʝʟ 

ʩʣʝʜʫʶʱʠʝ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

- ʇʦʚʳʰʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ: ʕʪʦ ʚʢʣʶʯʘʝʪ ʤʝʨʳ ʧʦ ʧʦʚʳʰʝʥʠʶ 
ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦ ʟʜʦʨʦʚʴʝ ʠ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. 

- ʈʘʟʨʘʙʦʪʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʘʚʦʚʳʭ ʥʦʨʤ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʜʣʷ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

- ʇʦʜʜʝʨʞʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ. 

- ʇʨʠʚʣʝʯʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: 
ʅʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʥʘʣʠʯʠʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

IT ʜʣʷ ʨʝʰʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʟʘʜʘʯ ʠ ʧʦʚʳʰʝʥʠʷ ʮʠʬʨʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. 

- ʉʦʟʜʘʥʠʝ ʜʦʨʦʞʥʳʭ ʢʘʨʪ ʮʠʬʨʦʚʠʟʘʮʠʠ: ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ 
ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʣʘʥʳ ʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ 

ʮʠʬʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

- ʋʚʝʣʠʯʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʅʀʆʂʈ: ʅʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 
ʜʦʩʪʘʪʦʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

- ʉʦʟʜʘʥʠʝ ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ ʮʠʬʨʦʚʠʟʘʮʠʠ: ɺʘʞʥʦ ʩʦʟʜʘʪʴ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʮʝʥʪʨʳ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

- ʇʦʜʜʝʨʞʢʘ ʨʦʩʩʠʡʩʢʠʭ ʩʪʘʨʪʘʧʦʚ: ɺʘʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ, 
ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʪʝʭʥʦʣʦʛʠʯʥʳʝ ʨʝʰʝʥʠʷ. 

ʇʨʦʚʝʜʷ ʘʥʘʣʠʟ ʜʝʡʩʪʚʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʄʠʥʟʜʨʘʚʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʙʳʩʪʨʦʤ ʨʘʟʚʠʪʠʠ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ. ʅʦ ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʩʫʱʝʩʪʚʫʶʪ ʠ ʚʦʧʨʦʩʳ ʧʦ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʢ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʦʪʩʫʪʩʪʚʠʝ ʄʀʉ, ʢʦʪʦʨʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʩʤʦʛʫʪ ʨʝʰʘʪʴ ʚʦʧʨʦʩʳ ʧʦ ʚʳʜʘʯʝ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʫʜʘʣʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʩʧʨʘʚʦʢ ʠ ʠʭ ʚʳʜʘʯʠ, ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʚʦʟʤʦʞʥʦʩʪʠ ʬʝʜʝʨʘʣʴʥʳʤ ʮʝʥʪʨʘʤ ʧʨʠʥʠʤʘʪʴ 

ʵʣʝʢʪʨʦʥʥʳʝ ʧʠʩʴʤʘ ʩ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʝʩʧʣʘʪʥʦ ʚʳʜʘʚʘʪʴ 

ʩʧʨʘʚʢʠ. ʈʝʰʝʥʠʝ ʪʘʢʠʭ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦ ʩʠʣʘʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʪʫʨʠʟʤʘ ʧʝʨʝʞʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʊʫʨʠʩʪʦʚ ʫʞʝ ʥʝ ʫʩʪʨʘʠʚʘʶʪ ʩʪʘʥʜʘʨʪʥʳʝ ʤʘʨʰʨʫʪʳ ʠ ʪʠʧʦʚʳʝ 

ʵʢʩʢʫʨʩʠʠ. ʀʤ ʥʫʞʥʳ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠ ʫʥʠʢʘʣʴʥʳʝ ʚʧʝʯʘʪʣʝʥʠʷ ʦʪ ʧʫʪʝʰʝʩʪʚʠʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʭ ʠʥʪʝʨʝʩʘʤ, ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤ. ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʳʝ ʧʨʝʜʣʘʛʘʪʴ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʘʨʰʨʫʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʫʨʠʟʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʤʘʨʰʨʫʪ, ʠʥʪʝʨʬʝʡʩ, ʪʫʨʠʩʪʳ. 

 

Abstract 

The modern world of tourism is undergoing significant changes under the influence of 

information technology. Tourists are no longer satisfied with standard routes and standard excursions. 

They need personalized and unique travel experiences that match their interests, preferences and needs. 

In this context, it is necessary to develop information systems capable of offering personalized routes. 

Keywords: tourism, information technology, route, interface, tourists. 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʥʜʫʩʪʨʠʠ ʪʫʨʠʟʤʘ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʠ ʟʘʧʦʤʠʥʘʶʱʠʭʩʷ ʧʫʪʝʰʝʩʪʚʠʡ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʦʡ ʧʦʜʙʠʨʘʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ, ʥʝʦʙʭʦʜʠʤ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ 

ʦʙʟʦʨ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʠ ʠʭ ʚʘʞʥʘʷ ʨʦʣʴ ʚ ʵʚʦʣʶʮʠʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʫʨʠʟʤʘ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʘʟʨʘʙʦʪʢʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʦʡ ʧʨʝʜʣʘʛʘʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʫʨʠʩʪʠʯʝʩʢʠʝ 

ʤʘʨʰʨʫʪʳ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʩʪʘʪʴʠ ï ʧʦʜʯʝʨʢʥʫʪʴ ʚʘʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʧʝʯʘʪʣʝʥʠʡ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ. 

1. ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʥʜʝʥʮʠʡ ʚ ʪʫʨʠʟʤʝ 

ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʪʝʥʜʝʥʮʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʙʦʨʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ. 

ʉʝʛʦʜʥʷʰʥʠʝ ʪʫʨʠʩʪʳ ʚʩʝ ʯʘʱʝ ʩʪʨʝʤʷʪʩʷ ʥʘʡʪʠ ʫʥʠʢʘʣʴʥʳʝ ʠ ʙʦʛʘʪʳʝ ʚʧʝʯʘʪʣʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʭ ʠʥʪʝʨʝʩʘʤ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷʤ. ʆʥʠ ʙʦʣʴʰʝ ʥʝ ʭʦʪʷʪ ʧʨʦʩʪʦ ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ, 

ʦʥʠ ʭʦʪʷʪ ʦʪʢʨʳʚʘʪʴ ʜʣʷ ʩʝʙʷ ʥʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʧʝʨʝʞʠʚʘʪʴ ʧʦʜʣʠʥʥʳʝ ʤʦʤʝʥʪʳ ʠ ʧʦʣʫʯʘʪʴ 

ʧʝʨʩʦʥʘʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. 



-82- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʦʢʘʟʳʚʘʝʪ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʠ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʫʶ ʦʪʨʘʩʣʴ. ʉ 

ʨʘʟʚʠʪʠʝʤ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʠʥʪʝʨʥʝʪʘ ʪʫʨʠʩʪʳ ʩʤʦʛʣʠ ʧʦʣʫʯʠʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʪʴ ʧʫʪʝʰʝʩʪʚʠʷ. ʆʥʠ ʧʦʣʴʟʫʶʪʩʷ ʤʦʙʠʣʴʥʳʤʠ 

ʧʨʠʣʦʞʝʥʠʷʤʠ, ʠʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤʘʤʠ ʠ ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ ʜʣʷ ʧʦʠʩʢʘ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ, ʙʨʦʥʠʨʦʚʘʥʠʷ ʞʠʣʴʷ ʠ ʧʝʨʝʜʘʯʠ ʩʦʚʝʪʦʚ ʜʨʫʛʠʤ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘʤ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʨʝʜʠ ʪʫʨʠʩʪʦʚ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ. ʂʘʞʜʳʡ ʜʝʥʴ ʚʩʝ ʙʦʣʴʰʝ ʣʶʜʝʡ ʧʨʝʜʧʦʯʠʪʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʩʧʦʩʦʙʳ 

ʧʫʪʝʰʝʩʪʚʠʡ, ʚʳʙʠʨʘʷ ʵʢʦʪʫʨʠʟʤ ʠ ʩʪʨʝʤʷʩʴ ʫʤʝʥʴʰʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʦʪʨʘʞʘʝʪ ʦʙʱʫʶ ʪʝʥʜʝʥʮʠʶ ʦʙʱʝʩʪʚʘ ʢ ʙʦʣʝʝ 

ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ ʧʦʜʭʦʜʫ ʢ ʧʨʠʨʦʜʝ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ ʠ ʚʣʠʷʥʠʝ ʧʘʥʜʝʤʠʠ COVID-19 ʥʘ ʪʫʨʠʟʤ. ʕʪʦ ʧʨʠʚʝʣʦ ʪʫʨʠʩʪʦʚ ʢ 

ʧʝʨʝʩʤʦʪʨʫ ʩʚʦʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʧʨʠʦʨʠʪʝʪʦʚ, ʩʜʝʣʘʚ ʦʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʚʳʙʦʨʘ ʤʝʩʪʘ 

ʦʪʜʳʭʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʷ. 

ɸʥʘʣʠʟʠʨʫʷ ʵʪʠ ʪʝʥʜʝʥʮʠʠ, ʤʳ ʤʦʞʝʤ ʧʦʥʷʪʴ, ʩʢʦʣʴʢʦ ʦʞʠʜʘʥʠʡ ʠ ʪʨʝʙʦʚʘʥʠʡ ʫ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʫʨʠʩʪʦʚ ʠ ʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʝʭʥʦʣʦʛʠʷ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʵʪʠʤ ʦʞʠʜʘʥʠʷʤ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʘʥʘʣʠʟʫ 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʩʠʩʪʝʤʫ, ʫʩʧʝʰʥʦ ʦʙʲʝʜʠʥʷʶʱʫʶ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ, 

ʘʫʪʝʥʪʠʯʥʫʶ, ʮʠʬʨʦʚʫʶ ʠ ʙʝʟʦʧʘʩʥʫʶ ʩʨʝʜʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʟʘʧʨʦʩʘʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʪʫʨʠʩʪʘ. 

2. ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ 

ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʤʘʨʰʨʫʪʘ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʝʛʦ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ. ʕʪʦ 

ʪʨʝʙʦʚʘʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʫʨʠʩʪʘ, ʘ ʪʘʢʞʝ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʘʤʦʡ 

ʦʪʨʘʩʣʠ. 

ɺʦ-ʧʝʨʚʳʭ, ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʥʷʪʥʘ ʠ ʣʝʛʢʦʜʦʩʪʫʧʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ʆʥʘ ʜʦʣʞʥʘ 

ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʥʦʝ ʠʥʪʝʨʬʝʡʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘʤ ʣʝʛʢʦ 

ʥʘʡʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʠ ʦʬʦʨʤʠʪʴ ʙʨʦʥʴ. 

ɺʦ-ʚʪʦʨʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʛʠʙʢʦʡ ʠ ʘʜʘʧʪʠʚʥʦʡ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʫʯʠʪʳʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʡ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʣʠʯʥʳʭ ʜʘʥʥʳʭ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʧʣʘʪʳ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʫʪʝʯʝʢ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʘʞʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʚʥʝʰʥʠʭ ʩʝʨʚʠʩʦʚ ʠ ʧʣʘʪʬʦʨʤ, ʪʘʢʠʭ 

ʢʘʢ ʙʨʦʥʠʨʦʚʘʥʠʝ ʠ ʘʨʝʥʜʘ ʞʠʣʴʷ, ʪʨʘʥʩʧʦʨʪ ʠ ʵʢʩʢʫʨʩʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʫʨʠʩʪʘʤ ʙʫʜʝʪ 

ʧʨʝʜʦʩʪʘʚʣʝʥ ʧʦʣʥʳʡ ʩʧʝʢʪʨ ʩʝʨʚʠʩʦʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʚʩʝ ʠʭ ʧʦʪʨʝʙʥʦʩʪʠ ʚʦ ʚʨʝʤʷ 

ʧʫʪʝʰʝʩʪʚʠʷ. 

ʅʘʢʦʥʝʮ, ʩʠʩʪʝʤʫ ʥʘʜʦ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʠ ʛʦʪʦʚʠʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ. ʊʫʨʠʩʪʠʯʝʩʢʘʷ 

ʦʪʨʘʩʣʴ ʤʝʥʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦ, ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʧʦʩʦʙʥʳ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʜʘʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʠ ʧʨʝʜʣʦʞʠʪʴ ʘʢʪʫʘʣʴʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ ʩʝʨʚʠʩʳ. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʛʨʘʝʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʫʶ 

ʨʦʣʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʙʦʨʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʤʘʨʰʨʫʪʦʚ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʠ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʧʣʘʪʬʦʨʤʫ, 

ʩʧʦʩʦʙʥʫʶ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʫʨʠʩʪʦʚ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʊʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʠʩʪʝʤʘʤ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ ʧʦ ʧʨʝʜʧʦʯʪʝʥʠʶ ʠ ʧʦʚʝʜʝʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚʳʷʚʠʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʧʨʝʜʣʦʞʠʪʴ ʩʘʤʳʝ ʘʢʪʫʘʣʴʥʳʝ ʩʦʚʝʪʳ. 

ʊʘʢʞʝ ʚʘʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ - ʘʥʘʣʠʪʠʢʘ. ɺ ʩʠʩʪʝʤʝ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʙʨʘʥʳ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʟʥʳʝ ʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʝʜʧʦʯʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ, 

ʠʩʪʦʨʠʠ ʧʦʩʝʱʝʥʠʡ, ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦ ʚʠʜʘʤ ʦʪʜʳʭʘ ʠ ʨʘʟʚʣʝʯʝʥʠʷ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -83- 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠ ʠʭ ʟʘʱʠʪʳ. ɺ ʥʠʭ 

ʚʭʦʜʷʪ ʰʠʬʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʟʘʱʠʪʘ ʦʪ ʥʝʟʘʢʦʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʜʦʩʪʫʧʦʤ ʜʘʥʥʳʭ. 

4. ɹʫʜʫʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ɺ ʙʫʜʫʱʝʤ ʨʘʟʚʠʪʠʝ IT-ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʜʙʦʨ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʤʘʨʰʨʫʪʦʚ, ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʱʝ ʙʦʣʝʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʩʪʘʥʝʪ ʠʥʪʝʛʨʘʮʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʕʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʪ ʪʫʨʠʩʪʘʤ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʡ ʦʧʳʪ 

ʧʫʪʝʰʝʩʪʚʠʷ, ʧʦʟʚʦʣʷʷ ʠʤ ʠʩʩʣʝʜʦʚʘʪʴ ʤʝʩʪʘ ʠ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ ʚ ʚʠʨʪʫʘʣʴʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʝʨʝʜ ʧʦʝʟʜʢʦʡ ʠʣʠ ʜʘʞʝ ʚʦ ʚʨʝʤʷ ʩʘʤʦʡ ʧʦʝʟʜʢʠ. 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʪʘʥʝʪ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʛʝʦʣʦʢʘʮʠʠ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʩʠʩʪʝʤʝ ʧʨʝʜʣʘʛʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠ ʘʢʪʫʘʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʩ ʫʯʝʪʦʤ ʪʝʢʫʱʝʛʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʦʢʨʫʞʘʶʱʠʭ ʦʙʲʝʢʪʦʚ. 

ʀʥʪʝʛʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʙʣʦʢʯʝʡʥʘ ʪʘʢʞʝ ʤʦʞʝʪ ʩʪʘʪʴ ʠʥʪʝʨʝʩʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. 

ɹʣʦʢʯʝʡʥ ʦʙʝʩʧʝʯʠʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʘʥʟʘʢʮʠʡ, ʘ ʪʘʢʞʝ ʟʘʱʠʪʫ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦ ʙʫʜʝʪ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʀʥʪʝʨʥʝʪʝ. 

ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʪʘʢʞʝ ʩʪʘʥʝʪ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʩʠʩʪʝʤʘ ʩʪʘʥʝʪ ʝʱʝ ʫʤʥʝʝ ʠ ʩʤʦʞʝʪ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʦʪʤʝʪʠʤ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ 

ʤʘʨʰʨʫʪʦʚ - ʚʘʞʥʳʡ ʰʘʛ ʚ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʨʳʥʢʦʚ. ʀʥʥʦʚʘʮʠʦʥʥʳʡ 

ʧʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʪʫʨʠʩʪʘ, ʧʨʝʜʣʦʞʠʪʴ ʝʤʫ ʙʦʣʝʝ ʙʦʛʘʪʳʡ ʠ ʥʝʧʦʚʪʦʨʠʤʳʡ ʦʧʳʪ ʧʫʪʝʰʝʩʪʚʠʷ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʚʩʝʡ ʦʪʨʘʩʣʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʤʘʨʰʨʫʪʦʚ ʜʣʷ 

ʪʫʨʠʩʪʦʚ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʆʥʠ 

ʧʦʤʦʛʘʶʪ ʫʣʫʯʰʠʪʴ ʦʧʳʪ ʧʫʪʝʰʝʩʪʚʠʡ, ʧʦʚʳʩʠʪʴ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʨʘʩʣʠ, 
ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ. 
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ɸʥʥʦʪʘʮʠʷ 

ʊʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʩʫʞʜʘʝʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʢʘʯʝʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʉʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʟʦʨ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ 



-84- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ, ʥʘʛʨʫʟʦʯʥʦʝ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʤʝʪʦʜʠʢʘʤ, ʠʥʩʪʨʫʤʝʥʪʘʤ ʠ ʩʪʨʘʪʝʛʠʷʤ, 

ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʚʠʜʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʭ ʚʘʞʥʦʩʪʠ ʚ ʮʠʢʣʝ ʨʘʟʨʘʙʦʪʢʠ 

ʇʆ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʪʘʪʴʷ ʧʨʠʟʚʘʥʘ ʧʦʤʦʯʴ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʠ ʪʝʩʪʠʨʦʚʱʠʢʘʤ ʵʬʬʝʢʪʠʚʥʦ 

ʚʳʙʠʨʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʠʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʢʘʯʝʩʪʚʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʚʠʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ, ʥʘʛʨʫʟʦʯʥʦʝ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ, ʤʝʪʦʜʠʢʠ, ʠʥʩʪʨʫʤʝʥʪʳ, 

ʩʪʨʘʪʝʛʠʠ, ʢʘʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

 

Abstract 

Software Testing discusses the various types of software testing that play a key role in ensuring 

quality in software development. The article provides an overview of the main types of testing, 

including functional, load, automation, security and user testing. Particular attention is paid to the 

techniques, tools and strategies used in each of these types of testing, as well as their importance in the 

software development cycle. Ultimately, the article is intended to help developers and testers 

effectively select and apply appropriate types of testing to ensure high levels of software quality. 

Keywords: software testing, types of testing, functional, load, automated, user, methods, tools, 

strategies, software quality.  

 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ - ʮʝʣʴ ʵʪʦʛʦ ʪʝʩʪʘ - ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʦʙʲʝʢʪ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ: 

- ʢʘʞʜʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʪʝʩʪʦʚʳʡ ʧʨʠʤʝʨ (ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʠʢʠ "ʯʝʨʥʦʛʦ ʷʱʠʢʘ") ʜʣʷ ʧʨʦʚʝʨʢʠ ʪʦʛʦ, ʯʪʦ ʩʠʩʪʝʤʘ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʠʤʝʥʥʦ ʪʘʢ, ʢʘʢ ʦʧʠʩʘʥʦ ʚ ʩʧʝʮʠʬʠʢʘʮʠʠ (ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ); 

- ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ ʚʩʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 
ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ/ʨʝʘʣʠʟʦʚʘʥʳ. 

ʊʝʩʪʳ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ - ʵʪʦ ʠʩʧʳʪʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʠʣʠ ʝʝ ʯʘʩʪʠ ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. ʆʥʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʨʫʛʠʭ ʘʪʨʠʙʫʪʦʚ ʢʘʯʝʩʪʚʘ ʩʠʩʪʝʤʳ, ʪʘʢʠʭ ʢʘʢ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, 

ʥʘʜʝʞʥʦʩʪʴ ʠ ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ. ʉʫʱʝʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʪʘʢʠʭ ʪʝʩʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʳʪʘʶʪʩʷ ʜʦʩʪʠʯʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʝʣʦʚ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʘʤʦʡ ʩʠʩʪʝʤʳ 

ʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʨʝʜʳ: 

- ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʢʨʠʪʝʨʠʷʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ 

- ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ; 

- ʠʟʤʝʨʠʪʴ, ʢʘʢʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ çʧʣʦʭʦʡè 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

- ʩʠʩʪʝʤʳ; 

- ʠʟʤʝʨʠʪʴ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘ ʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚʨʝʤʷ ʦʪʢʣʠʢʘ ʥʘ ʟʘʧʨʦʩ, ʠ 

ʪ.ʜ 

ʉʪʨʝʩʩ-ʪʝʩʪʠʨʦʚʘʥʠʝ - ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʴʥʦʡ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ. ʕʪʦʪ ʪʠʧ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʧʨʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʠʣʠ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʥʘʛʨʫʟʢʘʭ ʠ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʧʨʦʩʳ ʦ 

ʥʘʜʣʝʞʘʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʢʦʛʜʘ ʪʝʢʫʱʘʷ ʥʘʛʨʫʟʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ 

ʦʞʠʜʘʝʤʳʡ ʤʘʢʩʠʤʫʤ. 

ʅʘʛʨʫʟʦʯʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ - ʵʪʦ ʧʨʦʩʪʝʡʰʘʷ ʬʦʨʤʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʅʘʛʨʫʟʦʯʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʦʙʳʯʥʦ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʧʦʚʝʜʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʧʦʜ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʥʘʛʨʫʟʢʦʡ. ʊʘʢʦʡ ʥʘʛʨʫʟʢʦʡ ʷʚʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʦʞʠʜʘʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠʣʦʞʝʥʠʷ, ʚʳʧʦʣʥʷʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -85- 

 

ʪʨʘʥʟʘʢʮʠʡ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ʕʪʦʪ ʪʠʧ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʙʳʯʥʦ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ ʦʪʢʣʠʢʘ ʜʣʷ ʚʩʝʭ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʙʠʟʥʝʩ-ʦʧʝʨʘʮʠʡ. ʇʨʠ ʥʘʙʣʶʜʝʥʠʠ ʟʘ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʩʝʨʚʝʨʘʤʠ ʧʨʠʣʦʞʝʥʠʡ, ʩʝʪʷʤʠ ʠ ʪ. ʜ. ʵʪʦʪ ʪʠʧ ʪʝʩʪʦʚ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ 

ʫʟʢʠʝ ʤʝʩʪʘ ʚ ʨʘʙʦʪʝ ʧʨʠʣʦʞʝʥʠʡ. 

ʊʝʩʪʳ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦʚʦʜʷʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ 

ʚʳʜʝʨʞʠʚʘʪʴ ʦʞʠʜʘʝʤʫʶ ʥʘʛʨʫʟʢʫ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. ʕʪʦʪ ʪʠʧ ʪʝʩʪʦʚ 

ʦʪʩʣʝʞʠʚʘʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʧʘʤʷʪʠ ʧʨʠʣʦʞʝʥʠʝʤ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʪʝʯʝʢ. 

ʕʪʦʪ ʪʠʧ ʪʝʩʪʘ ʚʳʷʚʣʷʝʪ ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʚʠʜʝ ʫʤʝʥʴʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠ/ʠʣʠ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʦʪʢʣʠʢʘ ʧʨʠʣʦʞʝʥʠʷ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ ʪʝʩʪʘ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ - ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʦʜʠʤʦʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʘʨʪʝʬʘʢʪ (ʥʘʧʨʠʤʝʨ, ʚʝʙ-ʩʪʨʘʥʠʮʘ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠʣʠ 

ʫʩʪʨʦʡʩʪʚʦ) ʧʦʣʝʟʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʥʘʟʥʘʯʝʥʠʶ. ʕʨʛʦʥʦʤʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʠʟʤʝʨʷʝʪ ʵʨʛʦʥʦʤʠʯʥʦʩʪʴ ʦʙʲʝʢʪʘ ʠʣʠ ʩʠʩʪʝʤʳ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʨʛʦʥʦʤʠʯʝʩʢʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʦʙʲʝʢʪʝ ʠʣʠ ʥʝʙʦʣʴʰʦʤ ʥʘʙʦʨʝ ʦʙʲʝʢʪʦʚ, ʠʟʫʯʝʥʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʠ ʢʦʤʧʴʶʪʝʨʘ ʚ ʮʝʣʦʤ ʬʦʨʤʫʣʠʨʫʝʪ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ. 

ʕʪʦ ʤʝʪʦʜ ʦʮʝʥʢʠ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʪʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʠʚʣʝʯʝʥʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʪʝʩʪʠʨʦʚʱʠʢʦʚ ʠ ʧʝʨʩʦʥʘʣʘ, ʧʨʦʚʦʜʷʱʝʛʦ ʠʩʧʳʪʘʥʠʷ, ʠ ʦʙʦʙʱʝʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺʦ ʤʥʦʛʠʭ ʪʝʩʪʘʭ ʧʨʦʜʫʢʪʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʦʩʷʪ ʚʳʧʦʣʥʠʪʴ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʧʨʦʜʫʢʪ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ, ʚ "ʣʘʙʦʨʘʪʦʨʥʳʭ" ʫʩʣʦʚʠʷʭ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʚ 

ʭʦʜʝ ʵʪʠʭ ʪʝʩʪʦʚ. 

ʇʨʦʮʝʩʩ ʪʝʩʪʠʨʦʚʘʥʠʷ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʧʨʦʪʦʢʦʣʝ (ʞʫʨʥʘʣʝ) ʠʣʠ ʥʘ ʘʫʜʠʦ- ʠʣʠ 

ʚʠʜʝʦʫʩʪʨʦʡʩʪʚʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɽʩʣʠ ʚ ʭʦʜʝ ʶʟʘʙʠʣʠʪʠ-ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʢʘʢʠʝ-ʣʠʙʦ ʧʨʦʙʣʝʤʳ (ʥʘʧʨʠʤʝʨ, 

ʪʨʫʜʥʦʩʪʠ ʩ ʧʦʥʠʤʘʥʠʝʤ ʠʥʩʪʨʫʢʮʠʡ, ʚʳʧʦʣʥʝʥʠʝʤ ʜʝʡʩʪʚʠʡ ʠʣʠ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʦʪʚʝʪʦʚ 

ʩʠʩʪʝʤʳ), ʨʘʟʨʘʙʦʪʯʠʢʠ ʦʙʷʟʘʥʳ ʫʣʫʯʰʠʪʴ ʧʨʦʜʫʢʪ ʠ ʧʦʚʪʦʨʠʪʴ ʪʝʩʪʳ. 

ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʪʝʤ, ʢʘʢ ʣʶʜʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʧʨʦʜʫʢʪʦʤ, ʯʘʩʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʣʫʯʰʠʤ ʨʝʰʝʥʠʷʤ. ɽʩʣʠ ʚ ʪʝʩʪʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʜʝʨʘʪʦʨʳ, ʠʭ ʟʘʜʘʯʘ - ʫʜʝʨʞʠʚʘʪʴ 

ʚʥʠʤʘʥʠʝ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʘ ʟʘʜʘʥʠʠ (ʥʦ ʥʝ "ʧʦʤʦʛʘʪʴ" ʠʤ ʨʝʰʘʪʴ ʟʘʜʘʯʫ). 
ʆʩʥʦʚʥʫʶ ʪʨʫʜʥʦʩʪʴ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʶʟʘʙʠʣʠʪʠ-ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʝʨʝʜʢʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʠ ʙʝʩʧʦʨʷʜʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʚʘʞʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ:  

- ʨʝʯʴ ʤʦʜʝʨʘʪʦʨʘ ʠ ʨʝʩʧʦʥʜʝʥʪʘ;  

- ʚʳʨʘʞʝʥʠʝ ʣʠʮʘ ʨʝʩʧʦʥʜʝʥʪʘ (ʩʥʠʤʘʝʪʩʷ ʥʘ ʚʠʜʝʦʢʘʤʝʨʫ);  

- ʠʟʦʙʨʘʞʝʥʠʝ ʵʢʨʘʥʘ ʢʦʤʧʴʶʪʝʨʘ, ʩ ʢʦʪʦʨʳʤ ʨʘʙʦʪʘʝʪ ʨʝʩʧʦʥʜʝʥʪ;  

- ʨʘʟʣʠʯʥʳʝ ʩʦʙʳʪʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʡʩʪʚʠʷʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ: 

- ʧʝʨʝʤʝʱʝʥʠʝ ʢʫʨʩʦʨʘ ʠ ʥʘʞʘʪʠʷ ʥʘ ʢʣʘʚʠʰʠ ʤʳʰʠ;  

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʘʚʠʘʪʫʨʳ;  

- ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʵʢʨʘʥʘʤʠ (ʙʨʘʫʟʝʨʘ ʠʣʠ ʜʨʫʛʦʡ ʧʨʦʛʨʘʤʤʳ). 

ʅʘʨʷʜʫ ʩ ʤʦʜʝʨʘʪʦʨʦʤ ʚ ʪʝʩʪʠʨʦʚʘʥʠʠ ʥʝʨʝʜʢʦ ʫʯʘʩʪʚʫʶʪ ʥʘʙʣʶʜʘʪʝʣʠ. ʇʦ ʤʝʨʝ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʦʙʣʝʤ ʦʥʠ ʜʝʣʘʶʪ ʩʚʦʠ ʟʘʤʝʪʢʠ ʦ ʭʦʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʪʘʢ, ʯʪʦʙʳ ʧʦʩʣʝ ʤʦʞʥʦ 

ʙʳʣʦ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʠʭ ʩ ʦʩʥʦʚʥʦʡ ʟʘʧʠʩʴʶ. ɺ ʠʪʦʛʝ ʢʘʞʜʳʡ ʟʥʘʯʠʤʳʡ ʬʨʘʛʤʝʥʪ ʟʘʧʠʩʠ 

ʪʝʩʪʘ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʦʢʦʤʤʝʥʪʠʨʦʚʘʥ ʚ ʟʘʤʝʪʢʘʭ ʥʘʙʣʶʜʘʪʝʣʷ. ɺ ʠʜʝʘʣʝ ʚʝʜʫʱʠʡ (ʪ.ʝ. 

ʤʦʜʝʨʘʪʦʨ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘ, ʥʘʙʣʶʜʘʪʝʣʠ ð ʟʘʢʘʟʯʠʢʘ (ʥʘʧʨʠʤʝʨ ʠʟʜʘʪʝʣʷ), ʘ 

ʠʩʧʳʪʘʪʝʣʠ ð ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʥʘʧʨʠʤʝʨ ʧʦʢʫʧʘʪʝʣʷ). 

ʉʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʠʥ ʧʦʜʭʦʜ ʢ usability-ʪʝʩʪʠʨʦʚʘʥʠʶ: ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʶ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ "ʠʜʝʘʣʴʥʳʡ" ʩʮʝʥʘʨʠʡ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʵʪʦ ʩʮʝʥʘʨʠʡ, ʥʘ ʢʦʪʦʨʳʡ ʦʨʠʝʥʪʠʨʦʚʘʣʩʷ ʨʘʟʨʘʙʦʪʯʠʢ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʯʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʠʭ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʟʘʜʫʤʘʥʥʦʛʦ ʩʮʝʥʘʨʠʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 



-86- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʘʥʘʣʠʟʘ. ʇʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʠʪʝʨʘʮʠʡ ʜʦʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
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ʅʠʞʝʛʦʨʦʜʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʈ.ɽ. ɸʣʝʢʩʝʝʚʘ 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ, ʥʦʨʤʘʪʠʚʥʦʡ, 

ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʩʦʜʝʨʞʘʱʝʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʩʧʦʩʦʙʘʭ ʠ ʩʨʝʜʩʪʚʘʭ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʝʢʪʥʳʭ 

ʨʝʰʝʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʳ, ʫʛʨʦʟʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ. 

 

Abstract 

The presented work analyzes scientific, technical, regulatory, methodological literature 

containing information on measures, methods and means of ensuring the security of information 

systems, as well as an overview of existing design solutions for ensuring security. 

Keywords: information systems, security threat, information protection. 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠʛʨʘʶʪ ʚʩʸ ʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʳ, ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʩʥʠʟʠʪʴ ʠʟʜʝʨʞʢʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ, ʤʝʜʠʮʠʥʝ, 

ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʜʨʫʛʠʭ ʩʬʝʨʘʭ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʧʦʩʦʙʦʚ ʠ ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʀʥʬʦʨʤʘʮʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩʪʘʣʠ ʥʝʦʙʭʦʜʠʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [1]. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʩʪʨʫʢʪʫʨʥʦʤʫ, ʪʝʤʘʪʠʯʝʩʢʦʤʫ, ʠʣʠ ʠʥʳʤ ʦʩʥʦʚʘʥʠʷʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ (ʜʘʥʥʳʭ) ʚ ʮʝʣʷʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʫʙʲʝʢʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʂ ʩʦʩʪʘʚʣʷʶʱʠʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʥʦʩʷʪ: ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

(ʩʨʝʜʩʪʚʘ ɺʊ ʠ ʩʚʷʟʠ); ʘʣʛʦʨʠʪʤʳ ʠ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -87- 

 

ʦʙʝʩʧʝʯʝʥʠʷ; ʠʥʬʦʨʤʘʮʠʷ (ʤʘʩʩʠʚʳ, ʥʘʙʦʨʳ, ʙʘʟʳ ʜʘʥʥʳʭ) ʥʘ ʨʘʟʣʠʯʥʳʭ ʥʦʩʠʪʝʣʷʭ; 

ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʠʩʪʝʤʳ [2].  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʘʭ: ʢʦʤʧʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʀʉ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʣʦʛʠʩʪʠʢʦʡ, ʬʠʥʘʥʩʘʤʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ; ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ 

ʚʣʘʩʪʠ ʟʘʜʝʡʩʪʚʫʶʪ ʀʉ ʚ ʫʧʨʘʚʣʝʥʠʠ ʙʶʜʞʝʪʦʤ, ʨʝʩʫʨʩʘʤʠ, ʦʢʘʟʘʥʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʫʩʣʫʛ; ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʀʉ ʜʣʷ ʚʝʜʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʤʝʜʢʘʨʪ, ʫʯʝʪʘ 

ʣʝʢʘʨʩʪʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʚʥʝʜʨʷʶʪ ʀʉ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ 

ʧʨʦʮʝʩʩʦʤ, ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ; ʬʠʥʘʥʩʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʷʪ ʀʉ ʜʣʷ online-ʙʘʥʢʠʥʛʘ, 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʦʧʝʨʘʮʠʡ; ʪʦʨʛʦʚʳʝ ʩʝʪʠ ʠ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʳ ʟʘʜʝʡʩʪʚʫʶʪ ʀʉ ʜʣʷ ʫʯʝʪʘ 

ʟʘʧʘʩʦʚ, ʦʥʣʘʡʥ-ʧʨʦʜʘʞ, ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ; ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʧʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪ ʀʉ ʜʣʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʘʨʰʨʫʪʦʚ, ʧʨʦʜʘʞʠ ʙʠʣʝʪʦʚ, ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʀʉ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʛʦ 

ʙʠʟʥʝʩʘ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʀʉ ʷʚʣʷʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʉ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: ʧʦʣʥʦʪʘ ʠ ʜʦʩʪʘʪʦʯʥʦʩʪʴ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʡ ʦʙʲʝʢʪʘ; ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʝʧʝʥʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠʝʨʘʨʭʠʠ; ʵʬʬʝʢʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʧʨʠʥʠʤʘʝʪ ʚʦ ʚʥʠʤʘʥʠʝ ʨʘʟʣʠʯʠʷ, ʤʝʞʜʫ ʩʬʝʨʘʤʠ ʜʝʡʩʪʚʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʧʦʪʨʝʙʥʦʩʪʷʤʠ, ʘ ʪʘʢʞʝ ʚʥʝʰʥʠʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʘʞʜʦʤʫ 

ʫʨʦʚʥʶ ʧʦʣʥʳʡ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʪʦʛʦ ʫʨʦʚʥʷ) ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʠ 

ʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʡ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ; ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʝʩʪʴ ʟʘʪʨʘʪʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʧʦʣʫʯʘʝʤʳʡ ʵʬʬʝʢʪ; 

ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [1]. 

ɿʘʱʠʱʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ï ʩʠʩʪʝʤʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʨʝʘʣʠʟʦʚʘʥʳ 

ʤʝʭʘʥʠʟʤʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʚʠʣ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʫʛʨʦʟ 

ʧʝʨʝʯʥʶ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ [2]. 

ʇʦʜ ʫʛʨʦʟʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦʥʠʤʘʶʪʩʷ ʩʦʙʳʪʠʷ ʠʣʠ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʠʩʢʘʞʝʥʠʶ, ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʣʠ ʜʘʞʝ ʢ ʨʘʟʨʫʰʝʥʠʶ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʳʭ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ. 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʨʦʞʜʘʝʪʩʷ ʥʦʚʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ï 

ʪʝʭʥʦʣʦʛʠʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʩʝʪʷʭ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʙʫʝʪ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʭʦʜʦʚ ʠ ʫʩʠʣʠʡ. ʆʜʥʘʢʦ ʚʩʝ ʵʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʱʠʭ ʧʦʪʝʨʴ ʠ ʫʱʝʨʙʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ 

ʧʨʠ ʨʝʘʣʴʥʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʫʛʨʦʟ ʀʉ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ [3]. 

ɼʣʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ. ʆʜʥʦʡ ʠʟ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ 

ʟʘʜʘʯ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʚʳʙʦʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ. ʕʪʘ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʣʞʥʘ ʦʪʨʘʞʘʪʴ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʘʱʠʪʝ ʦʙʲʝʢʪʘ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ (ʆʀ), ʪʝʭʥʦʣʦʛʠʶ ʠ ʫʩʣʦʚʠʷ ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʥʝʡ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʪʠʚʥʠʢʘ ʧʦ ʜʦʙʳʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʳʙʦʨ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ: ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʢʦʥʪʨʦʣʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʨʝʜʩʪʚ ʠ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ, ʘ ʪʘʢʞʝ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʩʚʷʟʠ; ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴʶ ï 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʠʝ ʣʠʙʦ ʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʳʤʠ ʜʣʷ ʵʪʦʛʦ 

ʣʠʮʘʤʠ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʩʝʨʴʸʟʥʦʛʦ ʫʱʝʨʙʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ; ʩʣʫʯʘʡʥʦʩʪʴʶ ʚʥʝʰʥʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʚʥʫʪʨʝʥʥʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʠʩʪʝʤʝ ʝʝ ʟʘʱʠʪʳ; 

ʦʪʩʫʪʩʪʚʠʝʤ ʘʥʘʣʦʛʦʚ ʧʦʢʘʟʘʪʝʣʝʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʩʧʝʮʠʬʠʢʫ ʆʀ ʠ ʦʩʦʙʝʥʥʦʩʪʴʶ ʝʸ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ; ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʥʝ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʦʡ, ʥʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. 



-88- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʳ ʝʱʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʩʠʪʫʘʮʠʠ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʷʟʚʠʤʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʚʘʥʳ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠʤʝʝʪ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʛʦ ʦʮʝʥʠʚʘʝʪʩʷ ʟʘʱʠʱʝʥʥʦʩʪʴ [3]. 

ʆʙʝʩʧʝʯʝʥʠʝ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ (ɿʀ) ï ʵʪʦ ʧʨʦʮʝʩʩ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʨʘʟʣʠʯʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʝʜʠʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʦʡ. 

ʆʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ɿʀ: ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ; ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʧʦʜʛʦʪʦʚʢʘ ʣʠʮ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ, ʘ ʪʘʢʞʝ ʥʘʟʥʘʯʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʢʦʪʦʨʳʤ ʧʦʨʫʯʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ; ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʦʟʜʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʠʩʪʝʤʳ 

ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ; ʥʘʫʯʥʦ ï ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʠ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪ ʧʦ 

ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ; ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʝʨ ʢʦʥʪʨʦʣʷ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ 

ʧʨʘʚʠʣ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ [3]. 

ʉʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: 

-  ʌʠʟʠʯʝʩʢʠʝ: ʚʥʝʰʥʷʷ ʟʘʱʠʪʘ (ʦʭʨʘʥʘ ʪʝʨʨʠʪʦʨʠʠ; ʦʭʨʘʥʘ ʧʦʤʝʱʝʥʠʡ; 
ʥʘʙʣʶʜʝʥʠʝ; ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ; ʢʦʥʪʨʦʣʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ 

ʢ ʢʘʙʝʣʴʥʳʤ ʩʝʪʷʤ); ʚʥʫʪʨʝʥʥʷʷ ʟʘʱʠʪʘ (ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ; 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ; ʟʘʧʠʨʘʥʠʝ; ʩʠʛʥʘʣʠʟʘʮʠʷ); ʦʧʦʟʥʘʥʠʝ (ʦʧʦʟʥʘʥʠʝ ʣʶʜʝʡ; 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʝʜʤʝʪʦʚ). 

-  ɸʧʧʘʨʘʪʥʳʝ: ʧʦʠʩʢ ʟʘʢʣʘʜʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʠʥʜʠʢʘʪʦʨʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 
ʧʦʣʷ; ʢʦʥʪʨʦʣʴ ʨʘʜʠʦʵʬʠʨʘ; ʧʦʠʩʢ ʥʝʣʠʥʝʡʥʦʩʪʠ (ʥʝʣʠʥʝʡʥʳʝ ʣʦʢʘʪʦʨʳ, 

ʤʝʪʘʣʣʦʠʩʢʘʪʝʣʠ ʠ ʪ.ʧ.); ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʫʪʝʯʢʠ 

ʠʥʬʦʨʤʘʮʠʠ (ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʧʦʙʦʯʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ; ʟʘʱʠʪʘ 

ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʦʪ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ; ʟʘʱʠʪʘ ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʥʘʚʦʜʦʢ; ʟʘʱʠʪʘ ʘʢʫʩʪʠʯʝʩʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ); 

ʤʘʩʢʠʨʦʚʢʘ ʠʥʬʦʨʤʘʮʠʠ (ʩʪʝʥʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʠ; ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ) [3]. 

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʩʧʦʩʦʙʳ ʠ ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʫʛʨʦʟʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʫʪʝʯʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʚʠʨʫʩʳ, ʭʘʢʝʨʩʢʠʝ ʘʪʘʢʠ ʠ ʜʨʫʛʠʝ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʤʝʨʳ ʟʘʱʠʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ, ʢʨʠʧʪʦʛʨʘʬʠʷ, ʤʝʭʘʥʠʟʤʳ ʢʦʥʪʨʦʣʷ ʠ ʟʘʱʠʪʳ. ʆʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ 

ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʀɹ, ʪʘʢʠʝ ʢʘʢ ʬʠʟʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ, ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ, 

ʩʠʩʪʝʤʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʪʦʨʞʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʜʥʘʢʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʀɹ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʜʠʥʘʤʠʯʥʦ ʤʝʥʷʶʱʠʤʠʩʷ ʫʛʨʦʟʘʤʠ. 

***  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʠ ʧʦʨʪʬʝʣʝʤ ʧʨʦʝʢʪʦʚ 

ʚ ʀʊ-ʢʦʤʧʘʥʠʠ, ʚʳʷʚʣʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʜʣʦʞʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʮʝʣʴʶ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʢʘʟʦʚ ʥʘ ʨʘʟʨʘʙʦʪʢʫ. ʊʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ 

ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʰʝʥʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʧʦʨʪʬʝʣʝʤ ʧʨʦʝʢʪʦʚ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʀʊ-ʢʦʤʧʘʥʠʷ, ʤʦʜʝʨʥʠʟʘʮʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʮʝʣʝʚʘʷ ʤʦʜʝʣʴ, 

ʧʨʦʮʝʩʩ. 

 

Abstract 

This article discusses the features of project and project portfolio management in an IT 

company, identifies current problems and proposes an optimal process, the purpose of which is to 

increase the number of development orders. The key tasks that must be solved to achieve the goal are 

also identified, and the requirements for modernizing this process are presented. 

Keywords: project management, project portfolio management, information system, IT 

company, modernization, design, target model, process. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩ ʥʝʚʝʨʦʷʪʥʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ) ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ. ʀʊ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʦ ʠ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʦʩʪʘ ʠ ʢʦʥʢʫʨʝʥʮʠʠ. 

ɺ ʪʘʢʦʤ ʢʦʥʪʝʢʩʪʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʠ ʧʦʨʪʬʝʣʝʤ ʧʨʦʝʢʪʦʚ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ, 
ʧʦʩʢʦʣʴʢʫ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʪʦʯʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ 

ʫʩʧʝʰʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʢʣʘʩʩʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʦ ʠ ʛʠʙʢʦʩʪʠ, ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ 

ʥʘ ʠʟʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʚʥʝʜʨʷʶʪʩʷ ʪʘʢʠʝ 

ʢʦʥʮʝʧʮʠʠ, ʢʘʢ ʛʠʙʢʘʷ ʤʝʪʦʜʦʣʦʛʠʷ (Agile), Lean ʠ DevOps, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʫʩʢʦʨʠʪʴ 

ʧʨʦʮʝʩʩʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʚʳʩʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʕʪʠ ʧʦʜʭʦʜʳ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʙʳʩʪʨʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʪʫʱʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʫʜʘʣʸʥʥʦʡ ʨʘʙʦʪʳ ʚ ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʴʥʳʤʠ ʚʳʟʦʚʘʤʠ, 

ʪʘʢʠʤʠ ʢʘʢ ʧʘʥʜʝʤʠʷ COVID-19, ʪʨʝʙʫʝʪ ʦʪ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʧʦʚʳʰʝʥʥʦʡ 

ʛʠʙʢʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʘʥʜ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ.  

ʋʧʨʘʚʣʝʥʠʝ ʧʦʨʪʬʝʣʝʤ ʧʨʦʝʢʪʦʚ ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʤʥʦʛʦʛʨʘʥʥʳʤ, 

ʪʨʝʙʫʷ ʦʪ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʦʝʢʪʦʚ ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʠʷ ʫʧʨʘʚʣʷʪʴ ʦʪʜʝʣʴʥʳʤʠ ʧʨʦʝʢʪʘʤʠ, ʥʦ ʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʝʩʴ ʧʦʨʪʬʝʣʴ ʧʨʦʝʢʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʙʠʟʥʝʩ-ʧʨʠʦʨʠʪʝʪʘʤʠ ʠ ʨʳʥʦʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. 

ʇʝʨʝʯʝʥʴ ʢʣʶʯʝʚʳʭ ʪʨʫʜʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʢʫʱʝʡ ʤʦʜʝʣʴʶ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 



-90- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

1. ʅʝʜʦʩʪʘʪʦʢ ʝʜʠʥʦʡ ʢʦʥʮʝʧʮʠʠ: ʆʪʩʫʪʩʪʚʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʟʘʪʨʫʜʥʷʝʪ ʧʦʣʫʯʝʥʠʝ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʚʩʝʭ ʧʨʦʝʢʪʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʨʦʙʣʝʤʳ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʘʣʣʦʢʘʮʠʝʡ ʨʝʩʫʨʩʦʚ. 

2. ʇʨʦʙʣʝʤʳ ʚ ʢʦʦʨʜʠʥʘʮʠʠ: ʆʛʨʘʥʠʯʝʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʟʦʨʘ ʚʩʝʭ ʧʨʦʝʢʪʦʚ ʚ 

ʦʜʥʦʤ ʠʥʪʝʨʬʝʡʩʝ ʫʩʣʦʞʥʷʝʪ ʢʦʦʨʜʠʥʘʮʠʶ ʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʠʥʠʮʠʘʪʠʚʘʤʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʦʥʬʣʠʢʪʘʤ ʟʘ ʨʝʩʫʨʩʳ ʠ ʥʘʣʦʞʝʥʠʶ 

ʩʨʦʢʦʚ. 

3. ʅʝʦʧʪʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ: ʆʪʩʫʪʩʪʚʠʝ ʦʙʱʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʧʦʨʪʬʝʣʝ ʧʨʦʝʢʪʦʚ ʤʝʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʠʭ ʧʝʨʝʨʘʩʭʦʜʫ ʚ ʦʜʥʠʭ ʧʨʦʝʢʪʘʭ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʟʘʛʨʫʟʢʝ ʚ 

ʜʨʫʛʠʭ. 

4. ʈʠʩʢ ʧʦʚʪʦʨʝʥʠʷ ʨʘʙʦʪ: ʆʪʩʫʪʩʪʚʠʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʬʝʣʝʤ 

ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʚʪʦʨʝʥʠʷ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʟʘʜʘʯ, ʯʪʦ ʚʝʜʝʪ ʢ 

ʥʝʵʢʦʥʦʤʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ. 

5. ʉʣʦʞʥʦʩʪʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ: ʈʘʟʨʦʟʥʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʦʝʢʪʘʤʠ ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʩʦʛʣʘʩʦʚʘʥʠʝ ʩ ʦʙʱʠʤʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʜʚʠʞʝʥʠʶ ʧʨʦʝʢʪʦʚ, ʥʝ 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʜʦʩʪʠʞʝʥʠʶ ʢʣʶʯʝʚʳʭ ʮʝʣʝʡ. 

6. ʊʨʫʜʥʦʩʪʠ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʥʘ ʫʨʦʚʥʝ ʧʦʨʪʬʝʣʷ: ʅʝʭʚʘʪʢʘ ʦʙʱʝʛʦ ʦʙʟʦʨʘ 

ʧʦʨʪʬʝʣʷ ʤʦʞʝʪ ʫʩʣʦʞʥʠʪʴ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʦ ʟʘʧʫʩʢʝ ʥʦʚʳʭ ʠʣʠ ʦʩʪʘʥʦʚʢʝ 

ʪʝʢʫʱʠʭ ʧʨʦʝʢʪʦʚ, ʪʘʢ ʢʘʢ ʵʪʠ ʨʝʰʝʥʠʷ ʜʦʣʞʥʳ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʦʙʱʝʡ 

ʢʘʨʪʠʥʝ ʧʦʨʪʬʝʣʷ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʨʝʩʫʨʩʦʚ. 

7. ʇʨʦʙʣʝʤʳ ʩ ʦʪʯʝʪʥʦʩʪʴʶ ʠ ʘʥʘʣʠʟʦʤ ʜʘʥʥʳʭ: ʆʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʙʲʝʜʠʥʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʚʩʝʤ ʧʨʦʝʢʪʘʤ ʫʩʣʦʞʥʷʝʪ ʧʦʜʛʦʪʦʚʢʫ ʢʦʤʧʣʝʢʩʥʳʭ 

ʦʪʯʝʪʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʙʱʠʭ ʪʝʥʜʝʥʮʠʡ ʠ 

ʧʨʦʙʣʝʤ ʥʘ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠʥʷʪʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. 

ʅʘ ʈʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʦʜʫʣʷ ʩʠʩʪʝʤʳ. 

 

 
ʈʠʩʫʥʦʢ 1. ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʦʜʫʣʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. 

 

ʅʘ ʈʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʮʝʣʝʚʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠè ʚ 

ʥʦʪʘʮʠʠ BPMN 2.0. 

 
ʈʠʩʫʥʦʢ 2. ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠè ʧʦʩʣʝ ʤʦʜʝʨʥʠʟʘʮʠʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -91- 

 

ʅʘ ʈʠʩʫʥʢʘʭ 3-4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʮʝʣʝʚʳʝ ʤʦʜʝʣʠ ʧʦʜʧʨʦʮʝʩʩʦʚ çɺʳʨʘʚʥʠʚʘʥʠʝ 

(ʬʦʨʤʠʨʦʚʘʥʠʷ) ʧʦʨʪʬʝʣʷ ʧʨʦʝʢʪʦʚè, çʄʦʥʠʪʦʨʠʥʛ ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʠ 

ʧʦʨʪʬʝʣʷ ʧʨʦʝʢʪʦʚè TO BE ʚ ʥʦʪʘʮʠʠ BPMN 2.0. 

 

 
ʈʠʩʫʥʦʢ 3.  ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʧʦʜʧʨʦʮʝʩʩʘ çɺʳʨʘʚʥʠʚʘʥʠʝ (ʬʦʨʤʠʨʦʚʘʥʠʷ) ʧʦʨʪʬʝʣʷ ʧʨʦʝʢʪʦʚè ʧʦʩʣʝ ʤʦʜʝʨʥʠʟʘʮʠʠ 

 

 
ʈʠʩʫʥʦʢ 4. ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʧʦʜʧʨʦʮʝʩʩʘ çʄʦʥʠʪʦʨʠʥʛ ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʦʨʪʬʝʣʷ ʧʨʦʝʢʪʦʚè 

ʧʦʩʣʝ ʤʦʜʝʨʥʠʟʘʮʠʠ. 

 

ɺ ʠʪʦʛʝ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʜʨʠʪʴ 

ʚʩʝʩʪʦʨʦʥʥʠʡ ʧʦʜʭʦʜ ʢ ʨʫʢʦʚʦʜʩʪʚʫ ʧʨʦʝʢʪʘʤʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʢʨʝʧʣʝʥʠʶ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ. ʊʘʢʞʝ 

ʵʪʦ ʧʦʟʚʦʣʠʪ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʧʨʦʝʢʪʦʚ, ʥʦ ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʟʘʜʘʯʘʤ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʫʩʠʣʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ 

ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʦʜʫʣʶ ʤʦʜʝʨʥʠʟʠʨʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʯʘʤʠ çʉʬʝʨʘ.ɿʘʜʘʯʠè. ɼʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1.2. 

ʊʘʙʣʠʮʘ 1 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

 
ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʚʢʣʶʯʘʷ ʬʝʜʝʨʘʣʴʥʳʝ ʟʘʢʦʥʳ, ʩʪʘʥʜʘʨʪʳ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʠʟ ʥʠʭ: 



-92- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

1. ɻʆʉʊ ʈ 54869-2011 (PMBOK) ï çʇʨʦʝʢʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʧʨʦʝʢʪʦʤè. ʕʪʦʪ ʩʪʘʥʜʘʨʪ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʥʮʠʧʘʭ PMBOK (Project Management Body of 

Knowledge) ʦʪ PMI (Project Management Institute) ʠ ʘʜʘʧʪʠʨʦʚʘʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ. 

2. ɻʆʉʊ ʈ ʀʉʆ 21500-2014 ï çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʘʤʠè. ʕʪʦʪ 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʘʤʠ ʠ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʳʤ ʪʠʧʦʤ ʦʨʛʘʥʠʟʘʮʠʡ, ʚʢʣʶʯʘʷ ʧʫʙʣʠʯʥʳʝ, ʯʘʩʪʥʳʝ ʠʣʠ ʦʙʱʝʩʪʚʝʥʥʳʝ. 

ɺ ʊʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʭʦʜʷʱʘʷ ʠ ʨʝʟʫʣʴʪʘʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦ ʚʩʝʤʠ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʦʪʯʝʪʘʤʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

ʊʘʙʣʠʮʘ 2 

ɺʭʦʜʷʱʘʷ ʠ ʨʝʟʫʣʴʪʘʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

ɺʭʦʜʷʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʅʉʀ ʈʝʟʫʣʴʪʘʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ɿʘʢʘʟ ʢʣʠʝʥʪʘ; 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʦʪʨʫʜʥʠʢʘʭ; 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʪʠʧʘʭ ʀʊ-ʧʨʦʜʫʢʪʦʚ; 

ɻʆʉʊ ʈ 54869-2011 (PMBOK) ï çʇʨʦʝʢʪʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʦʤè; 

ɻʆʉʊ ʈ ʀʉʆ 21500-2014 ï çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʘʤʠè. 

ɹʶʜʞʝʪ ʧʦ ʦʪʜʝʣʴʥʦʤʫ ʧʨʦʝʢʪʫ; 

ʇʘʩʧʦʨʪ ʧʨʦʝʢʪʘ; 

ʇʣʘʥ ʨʝʩʫʨʩʦʚ ʧʦ ʦʪʜʝʣʴʥʦʤʫ ʧʨʦʝʢʪʫ; 

ɼʠʘʛʨʘʤʤʘ ɻʘʥʪʘ ʧʦ ʦʪʜʝʣʴʥʦʤʫ ʧʨʦʝʢʪʫ; 

ʆʪʯʸʪ (ʜʘʰʙʦʨʜ) ʧʦ ʦʪʜʝʣʴʥʦʤʫ ʧʨʦʝʢʪʫ; 

ʆʪʯʸʪ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ; 

ʇʣʘʥ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ; 

ʆʪʯʸʪ (ʜʘʰʙʦʨʜ) ʧʦ ʧʦʨʪʬʝʣʶ ʧʨʦʝʢʪʦʚ; 

ʀʪʦʛʦʚʳʡ ʦʪʯʸʪ ʧʦ ʧʨʦʝʢʪʫ; 

ɸʢʪ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ. 

 

ɺ ʊʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʦʣʠ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʉ ʠ ʠʭ ʬʫʥʢʮʠʠ.  

ʉʠʩʪʝʤʘ ʨʘʟʛʨʘʥʠʯʠʚʘʝʪ ʧʨʘʚʘ ʜʦʩʪʫʧʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʦʩʨʝʜʩʪʚʦʤ 

ʦʬʦʨʤʣʝʥʠʷ ʟʘʷʚʢʠ ʥʘ ʜʦʩʪʫʧ. 

ʊʘʙʣʠʮʘ 3 

ʈʦʣʠ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʉ ʠ ʠʭ ʬʫʥʢʮʠʠ. 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʤʦʜʫʣʷ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʯʘʤʠ ʩʠʩʪʝʤʳ çʉʬʝʨʘè ʦʙʝʩʧʝʯʠʪ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʦʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʢʨʝʧʣʝʥʠʶ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ. 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪ ʫʩʧʝʭ ʦʪʜʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʮʝʣʷʤ ʢʦʤʧʘʥʠʠ, ʫʣʫʯʰʠʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʫʩʠʣʠʪ ʢʘʯʝʩʪʚʦ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʫʚʝʣʠʯʠʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʜʣʷ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ. 

***  
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ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʬʫʥʢʮʠʡ, ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʝʨ ʧʦ ʫʩʪʨʘʥʝʥʠʶ 

ʥʝʜʦʩʪʘʪʢʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʚʤʝʩʪʝ 

ʩ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʨʠʤʝʥʝʥʠʷ ʠʤʝʝʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ,  ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʨʝʩʫʨʩʦʝʤʢʦʩʪʴ. 

ʏʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʀʀ ʠ ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ, ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ ʧʨʠʨʦʜʫ 

ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʥʠʤʘʪʴ ʢʦʥʪʨʤʝʨʳ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʤ 

ʧʦʥʷʪʠʡʥʳʡ ʘʧʧʘʨʘʪ,  ʨʘʩʩʤʦʪʨʠʤ ʥʝʜʦʩʪʘʪʢʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʚʦʟʤʦʞʥʳʝ ʤʝʨʳ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ . 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

 

Abstract 

This article is devoted to the study of functions, mechanisms and measures to eliminate the 

shortcomings of artificial intelligence (AI) and deep learning. Deep learning, along with promising 

applications, has a number of significant disadvantages, such as the need for large amounts of data for 

training, high cost and resource intensity. To effectively use AI and deep learning, it is important to 

understand the nature of the shortcomings and take timely countermeasures. In this article we will 

systematize the conceptual apparatus, consider the shortcomings of deep learning and possible 

countermeasures, the need for deep learning and the possibilities of its implementation. 

Keywords: deep learning, artificial intelligence, machine learning, neural networks. 

 

ʇʨʦʛʨʘʤʤʳ, ʧʠʰʫʱʠʝ ʧʨʦʛʨʘʤʤʳ ʧʦʜ ʟʘʧʨʦʩʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʝʛʦʜʥʷ, ʵʪʦ ʦʙʲʝʢʪʠʚʥʘʷ 

ʨʝʘʣʴʥʦʩʪʴ.  ʊʝʭʥʦʣʦʛʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ  ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ, 

ʧʨʠʦʙʨʝʪʘʶʪ ʬʦʨʤʫ ʚʠʟʫʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ  ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʘʡʪʦʚ, ʯʘʪ-ʙʦʪʦʚ, ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʣʘʪʬʦʨʤ ʩ ʫʟʢʦʡ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ. 

ʉʝʛʦʜʥʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʥʝ ʷʚʣʷʷʩʴ ʧʨʦʜʚʠʥʫʪʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʙʝʟ ʟʥʘʥʠʷ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʙʝʟ ʫʛʣʫʙʣʝʥʥʳʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʚ 

ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ  ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʚʦʠʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʜʚʠʥʫʪʦʛʦ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʂ ʧʨʠʤʝʨʫ, ʩ ʧʦʤʦʱʴʶ ʢʦʥʩʦʣʠ Neural Network Console ʦʪ Sony ʤʦʞʥʦ ʣʝʛʢʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʜʚʠʥʫʪʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʠʩʧʦʣʴʟʫʷ ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ. ʇʨʠʯʝʤ, 

ʜʘʞʝ ʙʝʩʧʣʘʪʥʘʷ ʧʨʦʙʥʘʷ ʚʝʨʩʠʷ, ʧʨʝʜʣʘʛʘʶʱʘʷ ʫʧʨʦʱʸʥʥʳʡ ʚʘʨʠʘʥʪ ʥʘʩʪʨʦʝʢ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʡʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ɺ ʩʠʣʫ ʚʳʩʦʢʦʡ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʦʥʷʪʠʡʥʳʡ ʘʧʧʘʨʘʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ʠ ʫʪʦʯʥʷʝʪʩʷ. ɽʩʣʠ, ʥʘʧʨʠʤʝʨ, ʚ ʩʬʝʨʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʤʥʦʛʠʝ ʧʦʥʷʪʠʷ ʟʘʢʨʝʧʣʝʥʳ ʚ 



-94- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʥʦʨʤʘʪʠʚʥʳʭ, ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʪʦ ʙʦʣʴʰʠʥʩʪʚʦ   ʧʦʥʷʪʠʡ ʦʙʣʘʩʪʠ  ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ  ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʪʨʘʢʪʦʚʢʠ ʠ ʥʝ ʟʘʢʨʝʧʣʝʥʳ ʥʦʨʤʘʤʠ ʧʨʘʚʘ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʤʳ ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʤ ʧʦʥʷʪʠʡʥʳʡ ʘʧʧʘʨʘʪ ʠ ʢʦʥʢʨʝʪʠʟʠʨʫʝʤ 

ʥʝʢʦʪʦʨʳʝ ʧʦʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʡ  ʥʘʫʯʥʦʡ 

ʧʫʙʣʠʢʘʮʠʠ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ï ʵʪʦ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ ʩ ʬʫʥʢʮʠʷʤʠ, 

ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʠʥʪʝʣʣʝʢʪʫ. ʀʀ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʪʠʧʘ: 

çʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʀʀè, ʢʦʪʦʨʳʡ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʣʘʩʪʷʭ, ʠ çʀʀ 

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷè, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ.  

ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ð ʚʠʜ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʄʆ) ʠ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ, ʨʝʘʣʠʟʫʶʱʘʷ  ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʦʜʦʚ 

ʄʆ, ʠʩʧʦʣʴʟʫʶʱʠʭ  ʤʥʦʛʦʩʣʦʡʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʠʤʠʪʠʨʫʝʪ ʩʪʨʫʢʪʫʨʫ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ, ʠ  ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʘʥʘʣʠʟʠʨʫʝʪ 

ʜʘʥʥʳʝ ʠ ʦʙʫʯʘʝʪʩʷ. ʉ  ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʳ ʘʥʘʣʠʟʠʨʫʶʪ 

ʜʘʥʥʳʝ, ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʠʭ ʠ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ.  

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʫʯʘʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʧʦʵʪʦʤʫ, ʯʝʤ 

ʙʦʣʴʰʝ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʠʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ, ʪʝʤ ʪʦʯʥʝʝ ʙʫʜʝʪ ʠʭ ʘʥʘʣʠʟ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʘʜʘʯʠ, ʢʦʪʦʨʫʶ ʜʦʣʞʝʥ ʨʝʘʣʠʟʦʚʘʪʴ ʀʀ, ʚʳʙʠʨʘʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʡ ʪʠʧ ʜʘʥʥʳʭ. ɻʣʫʙʦʢʦʝ 

ʦʙʫʯʝʥʠʝ ʤʦʞʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʪʝʢʩʪʦʚʳʝ ʠ ʯʠʩʣʦʚʳʝ ʜʘʥʥʳʝ, ʥʦ ʠ ʨʘʟʣʠʯʥʳʝ ʜʨʫʛʠʝ 

ʚʠʜʳ  ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ  ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʘʫʜʠʦʜʘʥʥʳʝ. 

ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ - ʵʪʦ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʪʦʤʫ ʞʝ ʠʥʪʝʣʣʝʢʪʫ, ʯʪʦ ʠ ʫ 

ʯʝʣʦʚʝʢʘ. ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ çʦʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝʣʝʤè, ʧʨʠ ʢʦʪʦʨʦʤ ʤʦʜʝʣʴ 

ʟʘʨʘʥʝʝ ʦʙʫʯʘʶʪ ʧʨʘʚʠʣʴʥʳʤ ʜʘʥʥʳʤ, ʠ çʦʙʫʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷè, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʤʧʴʶʪʝʨ 

ʫʯʠʪʩʷ ʥʘ ʜʘʥʥʳʭ ʙʝʟ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ, ʥʘʭʦʜʠʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ  ʦʙʣʘʩʪʷʭ. 

ʅʘʧʨʠʤʝʨ, ʚ ʩʬʝʨʝ ʙʠʟʥʝʩʘ ʠ ʬʠʥʘʥʩʦʚ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʦʮʝʥʢʠ ʨʠʩʢʦʚ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʚʳʷʚʣʝʥʠʷ ʤʦʰʝʥʥʠʯʝʩʪʚʘ, ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʣʦʛʠʩʪʠʢʠ.  

ɺ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ: ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʩʣʫʛ. ɺ ʩʬʝʨʝ ʤʘʨʢʝʪʠʥʛʘ ʠ ʨʝʢʣʘʤʳ: ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʢʦʥʪʝʥʪʘ, ʪʘʨʛʝʪʠʨʦʚʘʥʠʷ ʨʝʢʣʘʤʳ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ, ʘʥʘʣʠʟʘ ʦʪʟʳʚʦʚ. ɺ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʝ: ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʤʘʨʰʨʫʪʦʚ, ʙʝʩʧʠʣʦʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʥʘ ʧʝʨʝʚʦʟʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʪʨʘʬʠʢʦʤ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʵʥʝʨʛʝʪʠʢʝ: ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ  ʠ ʧʦʚʳʰʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ, ʥʘʫʢʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ 

ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʦʨʪʠʨʦʚʢʠ ʧʠʩʝʤ, ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʣʠʮ ʠʣʠ ʚ ʨʘʙʦʪʝ ʯʘʪ-ʙʦʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʥʘ ʟʘʧʨʦʩʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ʊʝʭʥʦʣʦʛʠʷ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʦʜʦʣʞʘʝʪ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ, ʠ ʚʤʝʩʪʝ ʩ ʵʪʠʤ,  ʚʩʝ 

ʝʱʝ ʠʤʝʝʪ ʨʷʜ  ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʝʙʝ ʦʧʨʝʜʝʣʸʥʥʳʝ ʨʠʩʢʠ, ʜʣʷ 

ʤʠʥʠʤʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ  ʢʦʥʪʨʤʝʨʳ. ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʥʳʝ ʥʝʜʦʩʪʘʪʢʠ 

ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʭ ʫʩʪʨʘʥʝʥʠʷ: 

1. ɼʣʷ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ.  

ɼʣʷ  ʢʦʤʧʝʥʩʘʮʠʠ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʩʪʘʣ ʧʦʧʫʣʷʨʥʳʤ ʢʨʘʫʜʩʦʨʩʠʥʛʦʚʳʡ ʙʠʟʥʝʩ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʜʝʰʝʚʦ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ. 

ʂʨʘʫʜʩʦʨʩʠʥʛʦʚʳʡ ʙʠʟʥʝʩ - ʵʪʦ ʤʦʜʝʣʴ, ʧʨʠ ʢʦʪʦʨʦʡ ʢʦʤʧʘʥʠʷ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʷ 

ʧʨʠʚʣʝʢʘʝʪ ʩʪʦʨʦʥʥʠʭ ʣʶʜʝʡ (ʪʦʣʧʫ) ʜʣʷ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ ʠʣʠ ʧʦʠʩʢʘ ʠʜʝʡ. 

ʂʨʘʫʜʩʦʨʩʠʥʛ -  ʦʪ ʘʥʛʣ. crowd ï çʪʦʣʧʘè ʠ sourcing ï çʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚè.  

ɽʩʣʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʪʦʯʥʳʭ ʜʘʥʥʳʭ ʠʣʠ ʠʭ ʦʙʲʝʤ ʥʝʜʦʩʪʘʪʦʯʝʥ, ʥʝʚʦʟʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʚʝʨʥʳʡ ʦʪʚʝʪ. ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʥʘʯʠʥʘʝʪ ʦʙʫʯʝʥʠʝ ʩ ʥʫʣʷ ʠ ʠʱʝʪ ʧʨʘʚʠʣʴʥʳʡ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -95- 

 

ʦʪʚʝʪ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʝʝ 10 

000 ʝʜʠʥʠʮ ʜʘʥʥʳʭ. 

2. ʅʝʧʦʥʠʤʘʥʠʝ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ  ʨʝʟʫʣʴʪʘʪʦʚ. 

ɼʘʞʝ ʢʦʛʜʘ ʜʘʥʥʳʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚʦʟʥʠʢʘʶʪ ʪʘʢʠʝ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʥʝʟʥʘʥʠʝ ʦʩʥʦʚʳ ʧʦʣʫʯʝʥʥʳʭ 

ʦʪʚʝʪʦʚ. ʊʘʢ ʥʘʟʳʚʘʝʤʘʷ çʧʨʦʙʣʝʤʘ ʯʝʨʥʦʛʦ ʷʱʠʢʘè, ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʵʪʦ ʩʪʘʥʦʚʠʪʩʷ 

ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʳ ʧʨʠʥʠʤʘʝʤ ʨʝʰʝʥʠʝ ʀʀ, ʥʝ ʟʥʘʷ ʝʛʦ ʦʩʥʦʚʘʥʠʡ, 

ʩʣʦʞʥʦ ʫʙʝʜʠʪʴ ʚʦʚʣʝʯʝʥʥʳʭ ʣʶʜʝʡ ʚ ʝʛʦ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʨʠʩʢ ʥʝ ʟʘʤʝʪʠʪʴ 

ʥʝʧʨʘʚʠʣʴʥʳʭ ʩʫʞʜʝʥʠʡ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʦʰʠʙʢʘʤ ʚ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʚʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ  ʧʨʦʙʣʝʤʳ çʯʝʨʥʦʛʦ 

ʷʱʠʢʘè. 

3. ɸʥʘʣʠʟ ʙʦʣʝʝ ʜʦʨʦʛʦʩʪʦʷʱʠʡ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

ʇʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʘʥʘʣʠʟʘ ʪʨʝʙʫʝʪ ʠʟʫʯʝʥʠʷ ʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʚʩʝʛʦ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʧʨʦʮʝʥʪʦʚ, ʤʦʞʝʪ ʩʪʦʠʪʴ ʚ 10 ʨʘʟ ʜʦʨʦʞʝ ʧʨʝʜʳʜʫʱʝʡ ʩʪʦʠʤʦʩʪʠ. ɼʘʞʝ ʥʝʙʦʣʴʰʠʝ ʦʰʠʙʢʠ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʡ ʯʝʣʦʚʝʢʘ, ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʚ ʮʝʣʦʤ. 

ʊʨʫʜʥʦ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʡ ʦʰʠʙʢʠ, ʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʨʦʙʣʝʤ 

ʥʝʦʙʭʦʜʠʤʳ ʠʩʧʨʘʚʣʝʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. ʂʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʧʨʦʚʦʜʠʪʩʷ ʦʙʫʯʝʥʠʝ ʠ ʧʨʦʚʝʨʢʘ 

ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʩʣʫʯʘʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʦʰʠʙʢʠ ʠ ʪ.ʜ., 

ʪʨʝʙʫʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʫʛʣʫʙʣʝʥʥʦʝ ʦʙʫʯʝʥʠʝ ʪʨʝʙʫʝʪ 

ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ: ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʩʪʘʣʠ 

ʧʦʷʚʣʷʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʠʝ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʚ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩ  ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʦʚ. 

4. çʂʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ ʟʘʙʳʚʘʥʠʝè. 

ʋ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʝʩʪʴ ʥʝʜʦʩʪʘʪʦʢ, ʥʘʟʳʚʘʝʤʳʡ çʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʟʘʙʳʚʘʥʠʝʤè, ʧʨʠ 

ʢʦʪʦʨʦʤ, ʦʥʠ, ʥʘʯʠʥʘʷ ʠʟʫʯʘʪʴ ʥʦʚʳʝ ʜʘʥʥʳʝ, ʩʙʨʘʩʳʚʘʶʪ ʪʦ, ʯʪʦ ʫʟʥʘʣʠ ʚ ʧʨʦʰʣʦʤ. ʅʘʧʨʠʤʝʨ, 

ʝʩʣʠ ʚʳ ʩʥʘʯʘʣʘ ʦʙʫʯʘʝʪʝ ʜʘʥʥʳʝ çʘʚʪʦʤʦʙʠʣʠè, ʘ ʟʘʪʝʤ ʜʘʥʥʳʝ çʩʘʤʦʣʝʪʳè, ʩʦʜʝʨʞʠʤʦʝ, 

ʩʚʷʟʘʥʥʦʝ ʩ ʘʚʪʦʤʦʙʠʣʷʤʠ, ʙʫʜʝʪ ʧʦʪʝʨʷʥʦ. 

5. ʆʪʩʫʪʩʪʚʠʝ ʯʝʣʦʚʝʯʝʩʢʠʭ ʵʤʦʮʠʠ. 

ʋ ʀʀ ʝʩʪʴ ʬʫʥʢʮʠʠ ʘʥʘʣʦʛʠʯʥʳʝ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʠʥʪʝʣʣʝʢʪʫ, ʥʦ ʦʥ ʥʝ ʤʦʞʝʪ ʧʦʥʠʤʘʪʴ 
ʯʝʣʦʚʝʯʝʩʢʠʝ ʵʤʦʮʠʠ. ʉʣʦʞʥʦ ʙʨʘʪʴ ʥʘ ʩʝʙʷ ʣʠʜʝʨʩʢʠʝ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʦʣʠ, ʪʨʝʙʫʶʱʠʝ 

ʧʦʥʠʤʘʥʠʷ ʧʩʠʭʦʣʦʛʠʠ ʜʨʫʛʠʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʘʥʘʣʠʟʫ ʯʫʚʩʪʚ 

ʣʶʜʝʡ ʥʘ ʦʩʥʦʚʝ ʵʤʦʮʠʡ, ʚʳʨʘʞʝʥʠʷ ʠʭ ʣʠʮʘ, ʪʦʥʘ ʛʦʣʦʩʘ, ʠ ʪ.ʜ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʤʝʨʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʥʝʜʦʩʪʘʪʢʘʤ ʛʣʫʙʦʢʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ: 

1. ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴ ʝʛʦ ʥʝʜʦʩʪʘʪʢʠ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ, ʧʨʝʞʜʝ 

ʯʝʤ ʧʨʠʥʠʤʘʪʴ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ. ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʛʣʫʙʦʢʦʝ 

ʦʙʫʯʝʥʠʝ ð ʵʪʦ ʣʠʰʴ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ ʀʀ. ʅʫʞʥʦ ʙʳʪʴ 

ʦʩʪʦʨʦʞʥʳʤ ʠ ʥʝ ʜʝʣʘʪʴ ʚʥʝʜʨʝʥʠʝ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʩʚʦʝʡ ʮʝʣʴʶ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʀʀ, ʨʝʘʣʠʟʫʷ ʤʝʪʦʜʳ, ʥʝ 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ. 

2. ɺʥʝʜʨʝʥʠʝ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʪʨʝʙʫʶʪ ʤʥʦʛʦ ʨʝʩʫʨʩʦʚ ʠ ʟʘʪʨʘʪ. ʈʝʩʫʨʩʳ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝ 

ʤʘʰʠʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʦʨʳ, ʥʦ ʠ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʠʥʞʝʥʝʨʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʚʳʧʦʣʥʷʶʪ ʥʘʩʪʨʦʡʢʫ ʠ ʨʘʟʨʘʙʦʪʢʫ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʠ ʚ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʵʪʦ -  ʚʩʝʛʦ ʩʝʨʴʸʟʥʳʝ  

ʟʘʪʨʘʪʳ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʪʫʘʮʠʠ ʚ ʢʦʤʧʘʥʠʠ ʠ ʩʧʝʮʠʬʠʢʠ ʝʸ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʤʝʩʪʦ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʚʥʝʜʨʝʥʠʷ 

ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 



-96- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

3) ʇʦʚʪʦʨʝʥʠʝ ʠʣʠ ʧʩʝʚʜʦʨʝʧʝʪʠʮʠʷ ð ʵʪʦ ʤʝʨʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʟʘʙʳʚʘʥʠʷ ʧʨʠ ʛʣʫʙʦʢʦʤ ʦʙʫʯʝʥʠʠ. ʇʦʚʪʦʨʝʥʠʝ ð ʵʪʦ 

ʤʝʪʦʜ ʪʦʛʦ, ʯʪʦ ʙʳʣʦ ʠʟʫʯʝʥʦ ʨʘʥʝʝ. ʇʩʝʚʜʦʨʝʧʝʪʠʮʠʷ ð ʵʪʦ ʤʝʪʦʜ 

ʦʙʲʝʜʠʥʝʥʠʷ ʫʯʝʙʥʦʛʦ ʢʦʥʪʝʥʪʘ ʧʫʪʝʤ ʧʦʜʛʦʪʦʚʢʠ ʥʝʩʢʦʣʴʢʠʭ ʰʘʙʣʦʥʦʚ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʪʘʨʳʭ ʠ ʥʦʚʳʭ ʜʘʥʥʳʭ. 

ʂ ʧʨʠʤʝʨʫ, ʚ  2016 ʛʦʜʫ DeepMind ʘʥʦʥʩʠʨʦʚʘʣʘ DNC, ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʥʘ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʪʦʨʘʷ ʧʨʠʚʣʝʢʣʘ ʚʥʠʤʘʥʠʝ ʩʚʦʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʝʦʜʦʣʝʥʠʷ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʟʘʙʳʚʘʥʠʷ. ɺ 2017 ʛʦʜʫ ʢʦʤʘʥʜʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

Google ʧʨʝʜʣʦʞʠʣʘ ʢʦʥʪʨʤʝʨʫ ʧʨʦʪʠʚ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʟʘʙʳʚʘʥʠʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ EWC. 

4) ʀʀ ʧʨʦʩʪʦ ʨʘʙʦʪʘʝʪ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʳ, ʟʘʜʘʥʥʦʡ ʯʝʣʦʚʝʢʦʤ, ʧʦʵʪʦʤʫ ʦʥ 

ʥʝ ʤʦʞʝʪ ʜʫʤʘʪʴ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʯʝʣʦʚʝʢ.  ɼʘʞʝ ʝʩʣʠ ʀʀ ʚʥʝʜʨʝʥ, ʯʝʣʦʚʝʢ 

ʚʩʝ ʨʘʚʥʦ ʜʦʣʞʝʥ ʧʨʠʥʠʤʘʪʴ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ, ʦʧʠʨʘʷʩʴ ʥʘ   

ʩʦʮʠʘʣʴʥʳʝ ʥʦʨʤʳ, ʵʪʠʢʫ, ʤʦʨʘʣʴ ʠ ʪ.ʧ. 

ʂ ʧʨʠʤʝʨʫ, ʢʦʤʧʘʥʠʷ Amazon ʠʩʧʦʣʴʟʦʚʘʣʘ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʜʣʷ ʥʘʙʦʨʘ 

ʢʘʜʨʦʚ, ʥʦ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʢʦʤʧʘʥʠʷ ʧʨʠʥʷʣʘ ʨʝʰʝʥʠʝ ʥʘʥʠʤʘʪʴ ʤʫʞʯʠʥ, ʘ ʥʝ ʞʝʥʱʠʥ. ʕʪʦ 

ʨʝʰʝʥʠʝ ʩʪʘʣʦ ʧʨʦʙʣʝʤʦʡ, ʢʦʛʜʘ ʜʝʣʦ ʜʦʰʣʦ ʜʦ ʜʠʩʢʨʠʤʠʥʘʮʠʠ ʞʝʥʱʠʥ, ʠ Amazon ʧʨʝʢʨʘʪʠʣʘ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʀʀ ʧʨʠ ʧʦʜʙʦʨʝ ʧʝʨʩʦʥʘʣʘ. 

ɹʫʜʫʱʝʝ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ. ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʧʦʛʣʦʱʘʝʪ ʠ ʦʙʫʯʘʝʪʩʷ ʥʘ ʦʛʨʦʤʥʳʭ ʦʙʲʝʤʘʭ 

ʜʘʥʥʳʭ, ʩ ʢʦʪʦʨʳʤʠ ʣʶʜʠ ʥʝ ʤʦʛʫʪ ʫʞʝ ʩʧʨʘʚʠʪʴʩʷ. ʇʦʵʪʦʤʫ, ʚʦʟʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ  

ʯʝʣʦʚʝʯʝʩʪʚʦ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴ ʠʜʝʠ ʠ ʨʝʰʝʥʠʷ, ʢ  ʢʦʪʦʨʳʤ  ʥʝʚʦʟʤʦʞʥʦ  ʧʨʠʡʪʠ  ʙʝʟ ʧʦʤʦʱʠ 

ʀʀ. 

ʇʨʠʯʠʥʳ, ʧʦ ʢʦʪʦʨʳʤ ʀʀ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʚʢʣʶʯʘʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʀʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʚʰʝʛʦ ʧʨʦʮʝʩʩ ʩʙʦʨʘ ʜʘʥʥʳʭ,  ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʨʦʚ ʠ, ʢʦʥʝʯʥʦ, ʛʣʦʙʘʣʴʥʫʶ ʮʠʬʨʦʚʠʟʘʮʠʶ, ʧʦʟʚʦʣʷʶʱʫʶ ʧʦʣʫʯʘʪʴ 

ʦʛʨʦʤʥʳʝ ʦʙʲʸʤʳ ʥʦʚʳʭ ʜʘʥʥʳʭ ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʡ ʥʦʚʳʝ ʩʬʝʨʳ 

ʨʝʘʣʠʟʘʮʠʠ ʜʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  

ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʠ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʚʩʸ ʞʝ  ʝʱʸ ʠʤʝʶʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʏʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʠ ʙʝʟʦʧʘʩʥʦ  ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʥʫʞʥʦ 

ʧʦʥʠʤʘʪʴ ʧʨʠʨʦʜʫ ʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʧʨʠʤʝʥʷʪʴ ʤʝʨʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ. 

***  

1. ɻʨʠʛʦʨʴʝʚ ʗ.ʖ., ɸʣʴʭʠʤʝʥʢʦ ʀ.ʅ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʚ ʟʘʜʘʯʘʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ // çʋʯʝʥʥʳʝ ʟʘʧʠʩʢʠ ʂʥɸɻʊʋè ˉI (73) 2024 çʅʘʫʢʠ ʦ ʧʨʠʨʦʜʝ 

ʠ ʪʝʭʥʠʢʝè URL: 
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ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʦʙʩʫʞʜʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʟʘ ʩʯʝʪ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ çCEM Expertè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʩʢʚʘʞʠʥ ʠ ʘʥʘʣʠʟʘ ʩʚʷʟʘʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʤʝʥʪʠʨʦʚʘʥʠʝ ʩʢʚʘʞʠʥ, ʥʝʬʪʷʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, CEM Expert, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʨʠʩʢ. 

 

Abstract 

This article discusses the economic benefits, such as increased productivity and reduced 

operating costs, as well as the environmental benefits of cementing oil and gas wells. The article also 

presents çCAM Expertè software designed to assess the quality of well cementing and analyze related 

economic and environmental risks. 

Keywords: well cementing, oil industry, economic benefits, environmental benefits, CRM 

Expert, Economic analysis, environmental risk. 

 

ʎʝʤʝʥʪʠʨʦʚʘʥʠʝ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ ï ʵʪʦ ʚʘʞʥʳʡ ʧʨʦʮʝʩʩ ʚ ʜʦʙʳʯʝ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ ʠ ʵʢʦʣʦʛʠʶ. ʕʬʬʝʢʪʠʚʥʦʝ 

ʮʝʤʝʥʪʠʨʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ, ʟʘʱʠʱʘʝʪ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʦʪʨʘʩʣʠ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʩʝʢʪʦʨʘ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʝ 

ʢʘʯʝʩʪʚʦ ʮʝʤʝʥʪʥʦʛʦ ʢʦʣʴʮʘ ʠʣʠ ʥʝʫʜʘʯʥʦʝ ʮʝʤʝʥʪʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

 ʂʘʯʝʩʪʚʝʥʥʦʝ ʮʝʤʝʥʪʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʢʚʘʞʠʥ, 

ʯʪʦ ʠʤʝʝʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʦʙʳʯʫ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʜʦʭʦʜʳ ʢʦʤʧʘʥʠʡ ʠ 

ʛʦʩʫʜʘʨʩʪʚʘ. ʕʬʬʝʢʪʠʚʥʦʝ ʮʝʤʝʥʪʠʨʦʚʘʥʠʝ ʩʦʢʨʘʱʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʥʠʞʘʝʪ ʦʧʝʨʘʮʠʦʥʥʳʝ 

ʨʘʩʭʦʜʳ ʢʦʤʧʘʥʠʡ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʚʳʭʦʜ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʠʭ ʧʦʧʘʜʘʥʠʝ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʯʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʤʝʥʴʰʝʥʠʶ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. 

çCEM Expertè ï ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʩʢʚʘʞʠʥ ʠ ʘʥʘʣʠʟʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. ʆʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ: 

ʄʦʜʝʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʪʠʧʳ ʠʩʧʦʣʴʟʫʝʤʳʭ ʮʝʤʝʥʪʦʚ. 



-98- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ ʮʝʤʝʥʪʠʨʦʚʘʥʠʝ ʠ ʦʮʝʥʠʚʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʚ ʩʣʫʯʘʝ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ. 

ɸʥʘʣʠʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʨʠʩʢ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠʣʠ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʠ ʧʨʝʜʣʘʛʘʝʪ ʤʝʨʳ ʧʦ ʠʭ 

ʩʥʠʞʝʥʠʶ. 

ʉʪʦʠʤʦʩʪʴ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʤʠʨʦʚʳʤ ʨʳʥʢʦʤ, ʥʦ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʝʥʳ ʥʘ ʵʪʠ ʧʨʦʜʫʢʪʳ, ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʪʦ ʝʩʪʴ ʟʘʪʨʘʪʳ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʥʳ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚʟʘʠʤʦʩʚʷʟʘʥʳ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʤʠʨʦʚʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ 

ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʆʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʜʦʙʳʯʠ, - ʵʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʠʭ ʠʥʚʝʩʪʠʮʠʡ ʠʟʤʝʨʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʤʝʞʜʫ ʮʝʥʦʡ ʥʘ ʜʦʙʳʚʘʝʤʫʶ 

ʧʨʦʜʫʢʮʠʶ ʠ ʦʙʲʝʤʦʤ ʜʦʙʳʯʠ ʢ ʟʘʪʨʘʪʘʤ ʥʘ ʙʫʨʝʥʠʝ ʠ ʜʦʙʳʯʫ. ʆʙʲʝʤ ʜʦʙʳʯʠ ʠʟ ʢʘʞʜʦʡ 

ʩʢʚʘʞʠʥʳ ʟʘʚʠʩʠʪ ʦʪ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ: ʝʩʪʝʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʠ, ʪʝʭʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʚʘʞʠʥʳ ʠ ʨʝʞʠʤʦʚ ʜʦʙʳʯʠ. 

ɽʩʪʝʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʷ ʥʝ ʧʦʜʜʘʝʪʩʷ ʚʣʠʷʥʠʶ, ʪʘʢ ʢʘʢ ʦʥʘ ʦʙʲʝʢʪʠʚʥʘ, ʥʦ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʚʘʞʠʥʳ ʠ ʤʝʪʦʜʳ ʜʦʙʳʯʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʚʳʙʦʨʘ, 

ʩʜʝʣʘʥʥʦʛʦ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʣʠʷʶʪ ʥʘ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʚʘʞʠʥʳ, ʠ ʦʙʨʘʪʥʦ - ʵʢʩʧʣʫʘʪʘʮʠʷ ʚʣʠʷʝʪ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʩʢʚʘʞʠʥʳ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ. ɻʝʨʤʝʪʠʯʥʦʩʪʴ 

ʩʢʚʘʞʠʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʚʘʞʠʥ, ʪʘʢ ʢʘʢ 

ʦʥʘ ʚʣʠʷʝʪ ʥʘ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʥʘʜʝʞʥʦʩʪʴ. ʉʢʚʘʞʠʥʳ ʨʘʙʦʪʘʶʪ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʠʭ 

ʧʝʨʝʧʘʜʦʚ ʜʘʚʣʝʥʠʡ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʛʝʨʤʝʪʠʯʥʳʤʠ, ʢʘʢ ʩʨʘʟʫ ʧʦʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʘʢ ʠ ʚʦ 

ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʋʪʝʯʢʘ ʚʦʜʳ ʠʣʠ ʜʨʫʛʠʭ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ ʠʟ ʩʢʚʘʞʠʥʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʩʥʠʞʝʥʠʶ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢ ʝʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʚʳʚʦʜʫ ʠʟ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʚʘʞʠʥ, ʪʘʢʠʝ ʢʘʢ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʚʣʠʷʶʪ 

ʥʘ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʝʞʠʤʳ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʪʝʭʥʠʯʝʩʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʩʢʚʘʞʠʥ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ 

ʚʳʜʝʨʞʠʚʘʪʴ ʥʘʛʨʫʟʢʠ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʝʟ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʭʫʜʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʉʢʚʘʞʠʥʳ ʷʚʣʷʶʪʩʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʩ ʞʠʜʢʦʩʪʷʤʠ ʠ 

ʛʘʟʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʠʭ ʧʝʨʝʧʘʜʦʚ ʜʘʚʣʝʥʠʡ. ʇʦʵʪʦʤʫ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʠʭ 

ʥʘʜʝʞʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʛʝʨʤʝʪʠʯʥʦʩʪʴ - ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʪʝʧʝʥʴ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʚʦ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʢ ʩʨʘʟʫ ʧʦʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʦʪʝʨʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʭʫʜʰʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʥʠʞʝʥʠʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʢʚʘʞʠʥʳ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʵʪʦʪ 

ʬʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʦʜʥʫ ʩʢʚʘʞʠʥʫ, ʘ ʥʝʩʢʦʣʴʢʦ ʠʣʠ ʜʘʞʝ ʚʩʝ 

ʩʢʚʘʞʠʥʳ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʢʫʧʘʶʪʩʷ ʧʨʦʜʘʞʝʡ ʩʫʤʤʘʨʥʦʛʦ ʦʙʲʝʤʘ ʜʦʙʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ.  

ɼʦʙʳʚʘʷ ʥʝʬʪʴ, ʤʠʨʦʚʘʷ ʠʥʜʫʩʪʨʠʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʩʝʨʴʝʟʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʚʢʣʶʯʘʷ 

ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʧʫʪʥʦʡ ʚʦʜʳ ʚ ʜʦʙʳʯʝ. ʉʪʘʪʠʩʪʠʢʘ ʛʣʘʩʠʪ, ʯʪʦ ʥʘ ʦʜʥʫ ʪʦʥʥʫ 

ʜʦʙʳʚʘʝʤʦʡ ʥʝʬʪʠ ʧʨʠʭʦʜʠʪʩʷ ʮʝʣʳʭ ʜʚʝ ʪʦʥʥʳ ʧʦʧʫʪʥʦʡ ʚʦʜʳ. ʕʪʦ ʷʚʣʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʞʘʝʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ ʚ ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥ. 

ɽʩʪʝʩʪʚʝʥʥʦʝ ʦʙʚʦʜʥʝʥʠʝ ʧʣʘʩʪʦʚ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ ʚ ʥʝʬʪʷʥʳʭ ʧʦʪʦʢʘʭ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʠ ʜʨʫʛʦʡ ʘʩʧʝʢʪ: 

ʯʘʩʪʴ ʚʦʜʳ ʤʦʞʝʪ ʧʦʧʘʜʘʪʴ ʚ ʩʢʚʘʞʠʥʫ ʠʟ-ʟʘ ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʥʝʢʘʯʝʩʪʚʝʥʥʦʝ ʮʝʤʝʥʪʠʨʦʚʘʥʠʝ ʩʢʚʘʞʠʥʳ ʠʣʠ ʠʟ-ʟʘ ʜʝʬʝʢʪʦʚ ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩʢʚʘʞʠʥʳ. ʇʦ ʦʮʝʥʢʘʤ, ʪʘʢʘʷ ʚʦʜʘ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 15ï20% ʦʪ ʦʙʲʝʤʘ 

ʜʦʙʳʯʠ. 

ʇʦʯʝʤʫ ʞʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʢʚʘʞʠʥʳ ʠʛʨʘʶʪ ʪʘʢʫʶ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ 

ʦʮʝʥʢʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʙʫʨʝʥʠʶ? ʆʪʚʝʪ ʥʘ ʵʪʦʪ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -99- 

 

ʚʦʧʨʦʩ ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʢʚʘʞʠʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ 

ʪʨʠ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʘ: ʩʫʪʦʯʥʳʡ ʜʝʙʠʪ ʧʨʦʜʫʢʮʠʠ (ʫʯʠʪʳʚʘʷ ʧʨʦʮʝʥʪ ʦʙʚʦʜʥʝʥʠʷ), ʩʨʦʢ 

ʙʝʟʘʚʘʨʠʡʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʦ/ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʨʝʤʦʥʪʦʚ. ʕʪʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʠʩʢʠ ʫʩʫʛʫʙʣʷʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʩʣʦʞʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʣʘʚʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʨʠʩʢʦʤ ʷʚʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ 

ʩʢʚʘʞʠʥʳ, ʯʪʦ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʦʩʪʘʥʦʚʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʢʚʘʞʠʥʳ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʨʫʰʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʩʢʚʘʞʠʥʳ ʥʝʩʝʪ ʚ ʩʝʙʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ. ʋʪʝʯʢʠ ʨʘʙʦʯʠʭ ʞʠʜʢʦʩʪʝʡ ʠ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʤʦʛʫʪ ʠʤʝʪʴ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʨʠʩʢ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʝʪ ʚ ʩʣʫʯʘʝ ʩʥʠʞʝʥʠʷ 

ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʜʦʙʳʯʠ, ʪʘʢ ʢʘʢ ʵʪʦ ʪʨʝʙʫʝʪ ʙʫʨʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʢʚʘʞʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʤʝʥʪʥʦ-ʤʝʪʘʣʣʠʯʝʩʢʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ, ʠ ʛʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʝʝ ʥʘʜʝʞʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʛʝʨʤʝʪʠʯʥʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʳʙʦʨ ʩʧʦʩʦʙʦʚ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʠ ʪʘʤʧʦʥʘʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʛʨʘʝʪ ʢʨʠʪʠʯʝʩʢʫʶ ʨʦʣʴ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʢʚʘʞʠʥʳ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ çCEM EXPERTè (ʨʠʩ.1) ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʮʝʥʠʚʘʪʴ ʪʘʤʧʦʥʘʞʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʮʝʤʝʥʪʠʨʦʚʘʥʠʝʤ ʩʢʚʘʞʠʥ, ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʚ ʢʦʥʪʝʢʩʪʝ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʠ ʪʨʝʙʦʚʘʥʠʡ 

ʜʣʷ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʳ ʠʣʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

 

 
ʈʠʩʫʥʦʢ 1. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ çCEM EXPERTè 

 

ʉʫʤʤʠʨʫʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʢʚʘʞʠʥʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʜʦʙʳʯʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʋʧʨʘʚʣʝʥʠʝ ʵʪʠʤʠ ʨʠʩʢʘʤʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʤʝʪʦʜʦʚ 

ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʠ ʪʘʤʧʦʥʘʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʠʥʩʪʨʫʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ CEM EXPERT, 

ʧʦʤʦʛʘʶʪ ʙʦʣʝʝ ʪʦʯʥʦ ʦʮʝʥʠʚʘʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʥʘʜʝʞʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ. 

ɺ ʮʝʣʦʤ, ʮʝʤʝʥʪʠʨʦʚʘʥʠʝ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 
ʵʢʦʥʦʤʠʢʠ ʠ ʵʢʦʣʦʛʠʠ. ʕʬʬʝʢʪʠʚʥʦʝ ʮʝʤʝʥʪʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʘʙʠʣʴʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ 

ʜʦʙʳʯʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʫʤʝʥʴʰʘʝʪ ʨʠʩʢʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ 

ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʩʝʢʪʦʨʘ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʪʘʢʦʝ ʢʘʢ CEM Expert, 

ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʮʝʥʢʝ ʠ ʫʧʨʘʚʣʝʥʠʠ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʩʦʜʝʡʩʪʚʫʷ ʜʦʩʪʠʞʝʥʠʶ ʙʘʣʘʥʩʘ 

ʤʝʞʜʫ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʚʳʛʦʜʘʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ. 
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ɸʥʥʦʪʘʮʠʷ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʝʨʨʠʪʦʨʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ 

çʀʯʘʣʢʦʚʩʢʠʡè ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʎʝʣʴ ʨʘʙʦʪʳ: ʩʦʟʜʘʪʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʛʝʦʩʝʨʚʠʩ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ çʀʯʘʣʢʦʚʩʢʠʡè.  

ɺ ʨʘʙʦʪʝ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʛʝʦʩʝʨʚʠʩʘ. ɺʳʧʦʣʥʝʥʘ ʧʦʜʛʦʪʦʚʢʘ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ɻʀʉ QGIS ʠ ʟʘʛʨʫʟʢʘ ʵʪʠʭ ʜʘʥʥʳʭ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. ɺʳʧʦʣʥʝʥʘ ʧʨʦʛʨʘʤʤʥʘʷ 

ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʩʝʨʚʠʩʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʛʝʦʩʝʨʚʠʩ, ʩʪʨʫʢʪʫʨʘ ʛʝʦʩʝʨʚʠʩʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʧʨʠʨʦʜʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, ʟʘʢʘʟʥʠʢ. 

 

Abstract 

Object of research: the territory of the state nature reserve ñIchalkovskyò of the Nizhny 

Novgorod region. Purpose of work: to create a cartographic geoservice for the territory of the state 

nature reserve ñIchalkovskyò.    

In the work the structure of cartographic geoservice is developed. Preparation of initial data in 

GIS QGIS and loading of these data into the database was carried out. The program development of 

the geoservice was carried out.  

Keywords: ʩartographic geoservice, geoservice structure, state natural reserve, wildlife refuge. 

 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ (ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʛʝʦʜʘʥʥʳʝ) ï ʜʘʥʥʳʝ ʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ʠʭ ʥʘʙʦʨʘʭ.  

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʀʥʪʝʨʥʝʪ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʤʦʱʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʧʦ ʧʦʠʩʢʫ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ ʧʦʠʩʢʦʚʳʭ 

ʩʠʩʪʝʤ, 87% ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘʤ ʠ ʤʦʙʠʣʴʥʳʤ 

ʧʨʠʣʦʞʝʥʠʷ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ ʤʝʩʪʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʛʝʦʣʦʢʘʮʠʠ ʫʩʪʨʦʡʩʪʚ, ʩʧʦʩʦʙʥʳʭ ʚʳʡʪʠ ʚ ʠʥʪʝʨʥʝʪ [1]. ʇʦ ʜʘʥʥʳʤ Mediascope, 76% ʞʠʪʝʣʝʡ 

ʈʦʩʩʠʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʞʠʟʥʠ ʙʝʟ ʢʘʨʪ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʝʨʚʠʩʦʚ. ɸ 95% ʣʶʜʝʡ ʭʦʪʷ ʙʳ 

ʠʥʦʛʜʘ ʠʩʧʦʣʴʟʫʶʪ ʛʝʦʩʝʨʚʠʩʳ. ɽʞʝʜʥʝʚʥʦ ʣʶʜʠ ʚʩʝʛʦ ʤʠʨʘ ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʛʝʦʩʝʨʚʠʩʘʤʠ, ʥʘʧʨʠʤʝʨ, Google Maps, Google Earth, WikiMapia, Panoramio, ʗʥʜʝʢʩ.ʂʘʨʪʳ, 

ʗʥʜʝʢʩ.ʅʘʚʠʛʘʪʦʨ, 2ɻʀʉ, HERE Technology. ɻʝʦʩʝʨʚʠʩ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʜʦʩʪʫʧʘ ʢ 

ʛʝʦʜʘʥʥʳʤ. 

ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʳ ï ʵʪʦ ʙʘʟʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʛʝʦʩʝʨʚʠʩʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʟʨʘʙʦʪʢʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʛʝʦʩʝʨʚʠʩʘ 

ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ; 

ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʳ ʛʝʦʩʝʨʚʠʩʘ; 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʡ ʩʪʨʫʢʪʫʨʳ;  

ʈʘʟʨʘʙʦʪʢʘ ʤʘʢʝʪʘ ʩʪʨʘʥʠʮ; 

ʈʘʟʨʘʙʦʪʢʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʛʝʦʩʝʨʚʠʩʘ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʛʝʦʩʝʨʚʠʩʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

ʂʦʥʮʝʧʪʫʘʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ; 

ʃʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ; 

ʌʠʟʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ (ʟʘʧʦʣʥʝʥʠʝ ʪʘʙʣʠʮ ʜʘʥʥʳʤʠ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ). 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -101- 

 

ʅʘ ʵʪʘʧʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ 

ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʙʫʤʘʞʥʦʤ ʠʣʠ ʵʣʝʢʪʨʦʥʦʤ ʚʠʜʝ. ʅʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʫʢʘʟʳʚʘʶʪʩʷ 

ʦʩʥʦʚʥʳʝ ʙʣʦʢʠ, ʵʣʝʤʝʥʪʳ ʠ ʘʪʨʠʙʫʪʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʩʪʨʫʢʪʫʨʫ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʛʝʦʩʝʨʚʠʩʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ 

çʀʯʘʣʢʦʚʩʢʠʡè ʩʦʩʪʦʠʪ ʠʟ 3 ʛʣʘʚʥʳʭ ʙʣʦʢʦʚ: çʈʘʩʪʨʦʚʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘè, 

çɺʝʢʪʦʨʥʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘè ʠ çʊʝʤʘʪʠʯʝʩʢʘʷ ʙʘʟʘ ʜʘʥʥʳʭè.  

ʇʝʨʚʳʡ ʙʣʦʢ çʈʘʩʪʨʦʚʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘè, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʧʫʪʥʠʢʦʚʳʝ 

ʩʥʠʤʢʠ ʠ ʢʘʨʪʳ ʚʝʙ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ OpenStreetMap. 

ɺʪʦʨʦʡ ʙʣʦʢ çɺʝʢʪʦʨʥʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘè, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʩʥʦʚʥʳʝ ʩʣʦʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʣʶʙʦʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʛʝʦʩʝʨʚʠʩʝ ï ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪʳ, ʟʜʘʥʠʷ, ʜʦʨʦʞʥʘʷ 

ʩʝʪʴ, ʛʠʜʨʦʛʨʘʬʠʷ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʤʦʩʪ. 

ʊʨʝʪʠʡ ʙʣʦʢ çʊʝʤʘʪʠʯʝʩʢʘʷ ʙʘʟʘ ʜʘʥʥʳʭè, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʝʤʘʪʠʯʝʩʢʠʝ ʩʣʦʠ, ʢʦʪʦʨʳʝ 

ʥʝʩʫʪ ʚ ʩʝʙʝ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʨʨʠʪʦʨʠʠ ï ʛʨʘʥʠʮʳ ʟʘʢʘʟʥʠʢʘ, ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʧʝʱʝʨ, ʢʘʨʴʝʨʦʚ, ʧʫʥʢʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ, ʨʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ, ʣʝʩʥʳʝ 

ʢʚʘʨʪʘʣʳ ʠ ʢʘʜʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ. 

ʅʘ ʵʪʘʧʝ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ 

ʤʦʜʝʣʠ ʚ ʣʦʛʠʯʝʩʢʫʶ, ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ. ʉʦʟʜʘʶʪʩʷ ʤʘʢʝʪʳ ʪʘʙʣʠʮ, ʛʜʝ 

ʜʘʥʥʳʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʩʪʦʣʙʮʘʤ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ ʧʦʣʷʤʠ. ʂʘʞʜʦʡ ʪʘʙʣʠʮʝ ʠ ʧʦʣʶ 

ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʥʘʟʚʘʥʠʷ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʊʘʢ ʞʝ ʫ ʧʦʣʝʡ ʫʢʘʟʳʚʘʝʪʩʷ ʪʠʧ ʜʘʥʥʳʭ, ʨʘʟʤʝʨ, 

ʠ ʧʦʜʧʠʩʴ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ 19 ʨʝʣʷʮʠʦʥʥʳʭ 

ʪʘʙʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ ʛʝʦʩʝʨʚʠʩʘ ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ çʀʯʘʣʢʦʚʩʢʠʡè. 

ʊʘʢ ʞʝ ʥʘ ʵʪʘʧʝ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʛʨʘʬʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ï ʵʪʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʢʘʨʪʳ ʠ 

ʧʦʜʧʠʩʝʡ ʵʪʠʭ ʦʙʲʝʢʪʦʚ [2]. ʉʦʟʜʘʶʪʩʷ ʪʘʙʣʠʮʳ, ʚ ʢʦʪʦʨʳʭ ʫʢʘʟʳʚʘʶʪʩʷ ʮʚʝʪ, ʩʪʠʣʴ, ʨʘʟʤʝʨ 

ʠʣʠ ʪʦʣʱʠʥʘ, ʰʨʠʬʪ. 

ʅʘ ʬʠʟʠʯʝʩʢʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʘʙʣʠʮʳ ʥʘʧʦʣʥʷʶʪ ʟʘʧʠʩʷʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ 

ʜʘʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ 

ʟʘʢʦʥʯʝʥʥʦʩʪʠ ʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨʳ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʛʝʦʩʝʨʚʠʩʘ. 

ʉʪʨʫʢʪʫʨʘ ʛʝʦʩʝʨʚʠʩʘ ï ʵʪʦ ʩʭʝʤʘ ʧʨʦʮʝʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʝʙ-ʩʝʨʚʝʨʘ ʠ ʢʣʠʝʥʪʘ. ʂʣʠʝʥʪʦʤ 
ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨ, ʩ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʧʨʦʩ, ʩʝʨʚʝʨʦʤ ʷʚʣʷʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ, 

ʦʪʚʝʯʘʶʱʝʝ ʥʘ ʟʘʧʨʦʩ.  

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʣʠʝʥʪʘ ʠ ʚʝʙ-ʩʝʨʚʝʨʘ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ɹʨʘʫʟʝʨ ʦʪʢʨʳʚʘʝʪ ʩʦʝʜʠʥʝʥʠʝ ʩ ʩʝʨʚʝʨʦʤ; 

- ɹʨʘʫʟʝʨ ʦʪʧʨʘʚʣʷʝʪ ʚʝʙ-ʩʝʨʚʝʨʫ ʟʘʧʨʦʩ ʥʘ ʧʦʣʫʯʝʥʠʝ ʩʪʨʘʥʠʮʳ; 

- ɺʝʙ-ʩʝʨʚʝʨ ʦʪʧʨʘʚʣʷʝʪ ʟʘʧʨʦʩ ʬʨʝʡʤʚʦʨʢʫ, ʧʦʣʫʯʠʚ ʜʘʥʥʳʝ ʬʦʨʤʠʨʫʝʪ ʦʪʚʝʪ; 

- ɺʝʙ-ʩʝʨʚʝʨ ʦʪʦʙʨʘʞʘʝʪ ʜʘʥʥʳʝ ʚ ʙʨʘʫʟʝʨʝ. 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʘʷ ʩʪʨʫʢʪʫʨʘ ʛʝʦʩʝʨʚʠʩʘ. ʉʦʟʜʘʶʪʩʷ ʙʣʦʢ-

ʩʭʝʤʳ, ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʞʘʶʪ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʩʘʤʦʛʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʛʝʦʩʝʨʚʠʩʘ ʠ 

ʥʝʢʦʪʦʨʳʭ ʦʪʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʛʨʘʤʤʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʦʩʪʦʠʪ ʠʟ 4 ʙʣʦʢʦʚ, 

ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʩʚʦʸ ʜʝʡʩʪʚʠʝ: 

- ʧʦʜʢʣʶʯʝʥʠʝ ʩʪʘʪʠʯʝʩʢʠʭ ʬʘʡʣʦʚ; 

- ʩʦʟʜʘʥʠʝ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʢʘʨʪʳ; 

- ʚʠʟʫʘʣʠʟʘʮʠʷ ʩʣʦʝʚ ʢʘʨʪʳ; 

- ʠʥʪʝʨʬʝʡʩ ʚʝʙ-ʩʪʨʘʥʠʮʳ. 
ʊʘʢ ʞʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʘʣʛʦʨʠʪʤʳ ʜʝʡʩʪʚʠʡ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ: 

çʇʦʜʢʣʶʯʝʥʠʝè, çɿʘʛʨʫʟʢʘ ʜʘʥʥʳʭ ʚ ʙʨʘʫʟʝʨè, çʆʪʦʙʨʘʞʝʥʠʝ ʢʘʨʪ ʠ ʩʣʦʝʚè ʠ çɺʳʚʦʜ 

ʘʪʨʠʙʫʪʦʚ ʦʙʲʝʢʪʦʚè 

ʅʘ ʯʝʪʚʝʨʪʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʤʘʢʝʪʳ ʩʪʨʘʥʠʮ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʛʝʦʩʝʨʚʠʩʘ. 

ʄʘʢʝʪ ʩʪʨʘʥʠʮʳ ð ʵʪʦ ʵʩʢʠʟ, ʥʘ ʢʦʪʦʨʦʤ ʠʟʦʙʨʘʞʝʥʦ ʙʫʜʫʱʝʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʦʚ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ ʥʘ ʩʪʨʘʥʠʮʝ. ʆʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʦʨʘʙʦʪʘʥ ʤʘʢʝʪ, 



-102- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʟʘʚʠʩʠʪ ʦʙʱʝʝ ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ [3]. ʄʘʢʝʪ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʯʠʪʘʙʝʣʴʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʜʦʙʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʥʘʚʠʛʘʮʠʠ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ 

ʛʝʦʩʝʨʚʠʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ çʀʯʘʣʢʦʚʩʢʠʡè ʙʫʜʝʪ ʠʤʝʪʴ ʛʣʘʚʥʫʶ 

ʩʪʨʘʥʠʮʫ, ʩ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʝʨʝʭʦʜ ʥʘ ʩʣʝʜʫʶʱʠʝ ʩʪʨʘʥʠʮʳ: 

ʂʘʨʪʳ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ çʀʯʘʣʢʦʚʩʢʠʡè; 

- ʉʭʝʤʘ ʦʢʨʝʩʪʥʦʩʪʝʡ ʀʯʘʣʢʦʚʩʢʦʛʦ ɹʦʨʘ; 

- ʌʦʪʦʛʘʣʝʨʝʷ. 

- ʅʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʙʫʜʝʪ ʨʘʩʧʦʣʦʞʝʥʦ:  

- ʅʘʟʚʘʥʠʝ ʧʦʨʪʘʣʘ; 

- ʅʘʚʠʛʘʮʠʦʥʥʦʝ ʤʝʥʶ; 

- ʆʩʥʦʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʟʘʢʘʟʥʠʢʝ; 

- ʀʟʦʙʨʘʞʝʥʠʝ ʟʘʢʘʟʥʠʢʘ. 
ʅʘ ʩʪʨʘʥʠʮʝ ʩ ʢʘʨʪʘʤʠ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ çʀʯʘʣʢʦʚʩʢʠʡè ʙʫʜʝʪ ʚʦ ʚʝʩʴ ʵʢʨʘʥ 

ʦʪʢʨʳʚʘʪʴʩʷ ʢʘʨʪʘ ʩ ʫʩʣʦʚʥʳʤʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ ʠ ʩ ʪʘʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʘʢ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʨʪʳ, ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʩʣʦʝʚ. ɹʣʘʛʦʜʘʨʷ ʩʣʦʷʤ, 

ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʧʝʨʝʢʣʶʯʘʪʝʣʝ ʩʣʦʝʚ, ʙʫʜʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʩʪʘʚʣʷʪʴ ʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ: 

- ʦʙʱʘʷ ʢʘʨʪʘ: 

- ʩʣʦʡ ʛʨʘʥʠʮ ʟʘʢʘʟʥʠʢʘ; 

- ʩʣʦʡ ʜʦʨʦʞʥʦʡ ʩʝʪʠ; 

- ʩʣʦʡ ʤʦʩʪʘ; 

- ʩʣʦʡ ʛʠʜʨʦʛʨʘʬʠʠ; 

- ʩʣʦʡ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ; 

- ʩʣʦʡ ʟʜʘʥʠʡ. 

- ʢʘʨʪʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ: 

- ʩʣʦʡ ʛʨʘʥʠʮ ʟʘʢʘʟʥʠʢʘ; 

- ʩʣʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; 

- ʩʣʦʡ ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʦʚ. 

- ʢʘʜʘʩʪʨʦʚʘʷ ʢʘʨʪʘ: 

- ʩʣʦʡ ʛʨʘʥʠʮ ʟʘʢʘʟʥʠʢʘ; 

- ʩʣʦʡ ʢʘʜʘʩʪʨʦʚʦʛʦ ʨʘʡʦʥʘ; 

- ʩʣʦʡ ʢʘʜʘʩʪʨʦʚʳʡ ʢʚʘʨʪʘʣ; 

- ʩʣʦʡ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

- ʢʘʨʪʘ ʨʝʣʴʝʬʘ: 

- ʩʣʦʡ ʛʨʘʥʠʮ ʟʘʢʘʟʥʠʢʘ; 

- ʩʣʦʡ ʨʘʩʪʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ. 

- ʢʘʨʪʘ ʧʝʱʝʨ. (ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ): 

- ʩʣʦʡ ʛʨʘʥʠʮ ʟʘʢʘʟʥʠʢʘ; 

- ʩʣʦʡ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʝʱʝʨ; 

- ʩʣʦʡ ʢʘʨʴʝʨʦʚ. 

- ʩʭʝʤʘ ʧʫʥʢʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ: 

- ʩʣʦʡ ʛʨʘʥʠʮ ʟʘʢʘʟʥʠʢʘ; 

- ʩʣʦʡ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʡʦʥʦʚ; 

- ʩʣʦʡ ʧʫʥʢʪʦʚ ɻɻʉ; 

- ʩʣʦʡ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʜʣʷ ʩʭʝʤʳ. 
ʅʘ ʩʪʨʘʥʠʮʝ çʉʭʝʤʘ ʦʢʨʝʩʪʥʦʩʪʝʡ ʀʯʘʣʢʦʚʩʢʦʛʦ ɹʦʨʘè ʙʫʜʝʪ ʚʦ ʚʝʩʴ ʵʢʨʘʥ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʩʭʝʤʘ ʚ ʚʠʜʝ ʢʘʨʪʠʥʢʠ. 

ʅʘ ʩʪʨʘʥʠʮʝ ʬʦʪʦʛʘʣʝʨʝʠ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʬʦʪʦʛʨʘʬʠʠ ʀʯʘʣʢʦʚʩʢʦʛʦ ɹʦʨʘ ʠ 

ʧʝʱʝʨ ʩ ʧʦʜʧʠʩʷʤʠ. 
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ʅʘ ʧʷʪʦʤ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʧʨʦʝʢʪ ʚ ɻʀʉ çQGISè ʩ ʠʩʭʦʜʥʳʤʠ 

ʜʘʥʥʳʤʠ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʢʘʨʪʳ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ 

çʀʯʘʣʢʦʚʩʢʠʡè. 

 

ʇʦʩʣʝ ʧʦʜʛʦʪʦʚʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ɻʀʉ QGIS ʚʳʧʦʣʥʷʝʪʩʷ ʠʭ ʟʘʛʨʫʟʢʘ ʚ ʙʘʟʫ 

ʜʘʥʥʳʭ. ɺ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʉʋɹɼ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʚʦʙʦʜʥʘʷ ʦʙʲʝʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ PostgreSQL ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʦʥʘ ʠʤʝʝʪ ʨʘʩʰʠʨʝʥʠʝ ʚ ʚʠʜʝ 

ʦʪʢʨʳʪʦʛʦ ʇʆ PostGIS, ʜʦʙʘʚʣʷʶʱʝʝ ʧʦʜʜʝʨʞʢʫ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʨʝʣʷʮʠʦʥʥʫʶ ʙʘʟʫ 

ʜʘʥʥʳʭ PostgreSQL. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ PostgreSQL ʚʝʨʩʠʠ 13.2 ʠ PostGIS ʚʝʨʩʠʠ 3.1. 

ʋʧʨʘʚʣʝʥʠʝ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ɹɼ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

pgAdmin. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʛʝʦʩʝʨʚʠʩʘ ʙʳʣ ʚʳʙʨʘʥ 

ʙʝʩʧʣʘʪʥʳʡ ʚʝʙ-ʬʨʝʡʤʚʦʨʢ Web2py. ɺ ʥʝʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʛʦʪʦʚʳʡ ʰʘʙʣʦʥ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʨʠʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʛʦʪʦʚʳʡ ʰʘʙʣʦʥ ʜʣʷ ʚʠʜʘ ʩʪʨʘʥʠʮʳ.  Web2py ʥʘʧʠʩʘʥ ʥʘ ʷʟʳʢʝ Python.  

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʛʝʦʩʝʨʚʠʩ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 4 ʩʪʨʘʥʠʮ, ʪʦ ʝʩʪʴ ʚʠʜʦʚ. ɼʣʷ ʢʘʞʜʦʡ 

ʩʪʨʘʥʠʮʳ ʩʦʟʜʘʝʪʩʷ ʩʚʦʡ ʬʘʡʣ html:  

index.html ï ʛʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʛʝʦʩʝʨʚʠʩʘ; 

sxema.html ï ʩʪʨʘʥʠʮʘ çʉʭʝʤʘ ʦʢʨʝʩʪʥʦʩʪʝʡ ʀʯʘʣʢʦʚʩʢʦʛʦ ɹʦʨʘè; 

fotogal.html ï ʩʪʨʘʥʠʮʘ ʬʦʪʦʛʘʣʝʨʝʠ; 

karti.html ï ʩʪʨʘʥʠʮʘ çʂʘʨʪʳ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ çʀʯʘʣʢʦʚʩʢʠʡèè. 

ɺʝʙ-ʩʪʨʘʥʠʮʳ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʛʝʦʩʝʨʚʠʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 2, 3, 4, 5. 

 

 
ʈʠʩʫʥʦʢ 2. ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ (index). 
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ʈʠʩʫʥʦʢ 3. ʉʪʨʘʥʠʮʘ çʉʭʝʤʘ ʦʢʨʝʩʪʥʦʩʪʝʡ ʀʯʘʣʢʦʚʩʢʦʛʦ ɹʦʨʘè (SxemaOkres). 

 

 
ʈʠʩʫʥʦʢ 4. ʉʪʨʘʥʠʮʘ çʌʦʪʦʛʘʣʝʨʝʷè (Foto). 

 

 
ʈʠʩʫʥʦʢ 5. ʉʪʨʘʥʠʮʘ çʂʘʨʪʳ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ çʀʯʘʣʢʦʚʩʢʠʡèè (KartaIchalkovski). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʛʝʦʩʝʨʚʠʩʘ, ʚʢʣʶʯʘʷ: 

- ʉʪʨʫʢʪʫʨʫ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʦʩʪʦʷʱʫʶ ʠʟ 3 ʦʩʥʦʚʥʳʭ ʙʣʦʢʦʚ ʠ 20 ʵʣʝʤʝʥʪʦʚ, ʥʘ 
ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʩʪʨʦʠʪʴʩʷ ʙʘʟʘ ʜʘʥʥʳʭ;  

- ʉʪʨʫʢʪʫʨʫ ʛʝʦʩʝʨʚʠʩʘ ʧʦ ʧʨʠʥʮʠʧʫ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ; 

- ʇʨʦʛʨʘʤʤʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ 4 ʙʣʦʢʦʚ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 

ʥʘʧʠʩʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ; 

ʄʘʢʝʪʳ 4 ʩʪʨʘʥʠʮ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʛʝʦʩʝʨʚʠʩʘ. 

ɸ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʛʝʦʩʝʨʚʠʩ. 

ʉʦʟʜʘʥ ʧʨʦʝʢʪ ʚ ɻʀʉ QGIS, ʩʦʩʪʦʷʱʠʡ ʠʟ 24 ʩʣʦʝʚ, 18 ʠʟ ʢʦʪʦʨʳʭ ʚʝʢʪʦʨʥʳʭ ʠ 6 

ʨʘʩʪʨʦʚʳʭ. 

ʀʤʧʦʨʪʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʠʟ ɻʀʉ QGIS ʚ ɹɼ ʚ PostgreSQL ʠ ʩʦʟʜʘʥʘ ʪʘʙʣʠʮʘ ʩʦ ʩʧʠʩʢʦʤ 

ʩʣʦʝʚ. 

ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʛʝʦʩʝʨʚʠʩʘ: 

- ʇʦʜʢʣʶʯʝʥʳ ʩʪʘʪʠʯʝʩʢʠʝ ʬʘʡʣʳ. 

- ʉʦʟʜʘʥʳ ʩʪʨʘʥʠʮʳ ʛʝʦʩʝʨʚʠʩʘ ʩ ʧʝʨʝʭʦʜʘʤʠ ʤʝʞʜʫ ʥʠʤʠ. 

- ʉʦʟʜʘʥ ʢʦʥʪʝʡʥʝʨ ʢʘʨʪʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʢʥʦ ʠ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ 

ʢʘʨʪʳ. 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʟʨʘʙʦʪʘʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʢʦʢʩʦʚʘʥʠʷ. ʇʨʠʚʝʜʝʥʳ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʜʠʘʛʨʘʤʤʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʚ 

ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʮʝʩʩ ʢʦʢʩʦʚʘʥʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ, ʩʪʨʫʢʪʫʨʥʘʷ 

ʜʠʘʛʨʘʤʤʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ. 

 

Abstract 

A functional model of the coking process has been developed. Detailed structural diagrams 

describing the transformation of the feedstock into the finished product are presented. 

Keywords: coking process, functional model, structural diagram, information model. 

 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʫʩʪʘʥʦʚʦʢ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ʠ ʛʠʜʨʦʢʨʝʢʠʥʛʘ, 

ʧʦʪʨʝʙʣʷʶʱʠʭ ʚʘʢʫʫʤʥʳʡ ʛʘʟʦʡʣʴ, ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʳʭ ʛʫʜʨʦʥʦʚ ʫʭʫʜʰʘʝʪʩʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʵʪʠ ʧʨʦʮʝʩʩʳ ʦʪʙʠʨʘʶʪ ʠʟ ʚʘʢʫʫʤʥʦʛʦ ʛʘʟʦʡʣʷ ʙʦʣʝʝ ʣʝʛʢʠʝ ʠ ʮʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, 

ʦʩʪʘʚʣʷʷ ʚ ʛʫʜʨʦʥʝ ʙʦʣʝʝ ʪʷʞʝʣʳʝ ʠ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʛʫʜʨʦʥʦʚ ʨʘʩʪʝʪ ʩʧʨʦʩ ʥʘ ʫʩʪʘʥʦʚʢʠ ʟʘʤʝʜʣʝʥʥʦʛʦ 

ʢʦʢʩʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʪʷʞʝʣʳʝ ʥʝʬʪʷʥʳʝ ʦʩʪʘʪʢʠ, ʪʘʢʠʝ 

ʢʘʢ ʛʫʜʨʦʥʳ, ʚ ʙʦʣʝʝ ʣʝʛʢʠʝ ʠ ʮʝʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʙʝʥʟʠʥ, ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʠ ʢʦʢʩ. 

ɿʘʤʝʜʣʝʥʥʦʝ ʢʦʢʩʦʚʘʥʠʝ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʝʠʤʫʱʝʩʪʚ: 

ɺʳʩʦʢʠʡ ʚʳʭʦʜ ʩʚʝʪʣʳʭ ʧʨʦʜʫʢʪʦʚ: ʧʨʦʮʝʩʩ ʜʘʝʪ ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʙʝʥʟʠʥʘ, ʜʠʟʝʣʴʥʦʛʦ 

ʪʦʧʣʠʚʘ ʠ ʜʨʫʛʠʭ ʣʝʛʢʠʭ ʧʨʦʜʫʢʪʦʚ ʠʟ ʪʷʞʝʣʳʭ ʥʝʬʪʷʥʳʭ ʦʩʪʘʪʢʦʚ. 

ʅʠʟʢʠʝ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ: ʫʩʪʘʥʦʚʢʠ ʟʘʤʝʜʣʝʥʥʦʛʦ ʢʦʢʩʦʚʘʥʠʷ ʦʙʳʯʥʦ ʠʤʝʶʪ ʙʦʣʝʝ 

ʥʠʟʢʠʝ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʯʝʤ ʜʨʫʛʠʝ ʧʨʦʮʝʩʩʳ ʧʝʨʝʨʘʙʦʪʢʠ ʪʷʞʝʣʳʭ ʦʩʪʘʪʢʦʚ, ʪʘʢʠʝ ʢʘʢ 

ʛʠʜʨʦʢʨʝʢʠʥʛ. 

ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ: ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʷʞʝʣʳʭ ʥʝʬʪʷʥʳʭ 

ʦʩʪʘʪʢʦʚ, ʚʢʣʶʯʘʷ ʛʫʜʨʦʥʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʪʘʣʣʦʚ ʠ ʩʝʨʳ. 

ʋʩʪʘʥʦʚʢʠ ʟʘʤʝʜʣʝʥʥʦʛʦ ʢʦʢʩʦʚʘʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʪʷʞʝʣʳʭ 

ʥʝʬʪʷʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʚʝʪʣʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʫʩʪʘʥʦʚʦʢ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ʠ ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʚ ʈʦʩʩʠʠ, ʩʧʨʦʩ ʥʘ ʫʩʪʘʥʦʚʢʠ 

ʟʘʤʝʜʣʝʥʥʦʛʦ ʢʦʢʩʦʚʘʥʠʷ ʙʫʜʝʪ ʨʘʩʪʠ, ʯʪʦʙʳ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʧʦʣʫʯʘʝʤʳʝ ʪʷʞʝʣʳʝ ʛʫʜʨʦʥʳ ʠ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʩʚʝʪʣʳʝ ʥʝʬʪʝʧʨʦʜʫʢʪʳ. 

ʀʩʭʦʜʥʦʝ ʩʳʨʴʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ï ʛʫʜʨʦʥ - ʧʦʩʪʫʧʘʝʪ ʚ ʧʝʯʴ, ʛʜʝ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ 490 0ʉ, ʠ 

ʜʘʣʝʝ ʧʦʩʪʫʧʘʝʪ ʥʘ ʧʨʦʮʝʩʩʳ ʨʘʟʜʝʣʝʥʠʷ ʚ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʫʶ ʢʦʣʦʥʥʫ. ɺ ʵʪʦʡ ʢʦʣʦʥʥʝ 

ʦʪʜʝʣʷʶʪʩʷ ʚʩʝ ʩʚʝʪʣʳʝ ʬʨʘʢʮʠʠ, ʘ ʦʪʙʠʨʘʝʤʳʡ ʩ ʥʠʟʘ ʢʦʣʦʥʥʳ ʪʷʞʝʣʳʡ ʛʫʜʨʦʥ ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʮʠʨʢʫʣʷʮʠʠ ʚʥʦʚʴ ʧʦʩʪʫʧʘʝʪ ʚ ʧʝʯʴ ʠ ʩʥʦʚʘ ʥʘʛʨʝʚʘʝʪʩʷ ʠ ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʘʢʪʦʨ ʢʦʢʩʦʚʘʥʠʷ. 
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-106- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʅʝʬʪʷʥʦʡ ʢʦʢʩ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʘʣʶʤʠʥʠʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʟʘʤʝʜʣʝʥʥʦʛʦ ʢʦʢʩʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʨʘʙʦʪʘʝʪ 

ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

- ʥʘʛʨʝʚʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʚ ʢʦʥʚʝʢʮʠʦʥʥʦʡ ʩʝʢʮʠʠ ʧʝʯʠ; 

- ʥʘʛʨʝʚ ʠ ʠʟʚʣʝʯʝʥʠʝ ʨʝʮʠʨʢʫʣʷʪʘ ʚ ʥʠʞʥʝʡ ʩʝʢʮʠʠ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʦʡ 
ʢʦʣʦʥʥʳ; 

-  ʥʘʛʨʝʚ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʚ ʨʘʜʠʘʥʪʥʦʡ ʩʝʢʮʠʠ ʧʝʯʠ; 

- ʢʦʢʩʦʚʘʥʠʝ ʚ ʢʘʤʝʨʘʭ; 

- ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ [1] 
 

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ: 1- ʢʦʢʩʦʚʳʝ ʢʘʤʝʨʳ; 2 ï 

ʢʨʘʥ-ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʧʦʪʦʢʦʚ; 3, 4 ï ʥʘʩʦʩʳ, 5 ï ʪʨʫʙʯʘʪʘʷ ʧʝʯʴ; 6 ï ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʘʷ ʢʦʣʦʥʥʘ; 7 ï ʢʦʥʜʝʥʩʘʪʦʨ-

ʭʦʣʦʜʠʣʴʥʠʢ; 8 ï ʛʘʟʦʩʝʧʘʨʘʪʦʨ; I ï ʧʝʨʚʠʯʥʦʝ ʩʳʨʴʝ; II ï ʚʪʦʨʠʯʥʦʝ ʩʳʨʴʝ; III ï ʧʘʨʳ ʠ ʛʘʟʳ ʢʦʢʩʦʚʘʥʠʷ; IV ï 

ʢʝʨʦʩʠʥʦ-ʛʘʟʦʡʣʝʚʘʷ ʬʨʘʢʮʠʷ; V ï ʙʝʥʟʠʥ; VI ï ʛʘʟ. 

 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʢʦʢʩʦʚʘʥʠʷ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚʩʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʧʦʜʨʦʙʥʦʝ ʠʟʫʯʠʪʴ ʜʚʠʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʚ ʭʦʜʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʚ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ, ʯʪʦ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʚʠʜʝ ʚʠʟʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʤʝʪʦʜʦʣʦʛʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ IDEF0 [2]. 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʦʩʪʨʦʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ 

ʢʦʢʩʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʝʛʦ ʢʘʢ ʝʜʠʥʳʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʦʮʝʩʩʝ ʠ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠ 

ʚʟʘʠʤʦʩʚʷʟʠ. 

ʆʙʦʙʱʝʥʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʢʦʢʩʦʚʘʥʠʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʵʪʘʧʳ: 

ʇʦʜʛʦʪʦʚʢʘ ʩʳʨʴʷ: ʧʦʜʛʦʪʦʚʢʘ ʠ ʥʘʛʨʝʚ ʩʳʨʴʷ (ʥʘʧʨʠʤʝʨ, ʚʘʢʫʫʤʥʦʛʦ ʛʘʟʦʡʣʷ) ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʮʝʩʩʘ. 

ʈʝʘʢʮʠʷ ʢʦʢʩʦʚʘʥʠʷ: ʥʘʛʨʝʚ ʩʳʨʴʷ ʚ ʨʝʘʢʪʦʨʝ ʢʦʢʩʦʚʘʥʠʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ 

ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʢʩʘ ʠ ʣʝʛʢʠʭ ʧʨʦʜʫʢʪʦʚ. 

ʌʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʪʦʚ: ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʢʦʢʩʦʚʘʥʠʷ ʥʘ ʣʝʛʢʠʝ ʧʨʦʜʫʢʪʳ 

(ʙʝʥʟʠʥ, ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ) ʠ ʙʦʣʝʝ ʪʷʞʝʣʳʝ ʬʨʘʢʮʠʠ (ʢʦʢʩ, ʪʷʞʝʣʳʡ ʛʘʟʦʡʣʴ). 

ʆʯʠʩʪʢʘ ʧʨʦʜʫʢʪʦʚ: ʦʯʠʩʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʪ ʧʨʠʤʝʩʝʡ (ʥʘʧʨʠʤʝʨ, ʩʝʨʳ) ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʪʦʚʘʨʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ, ʠ 

ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ. ʕʪʦ ʧʦʤʦʞʝʪ ʩʦʟʜʘʪʴ ʦʩʥʦʚʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʜʝʪʘʣʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʘ. 

ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʦʙʦʙʱʝʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʝʝ 

ʜʝʪʘʣʠʟʘʮʠʠ, ʨʘʟʜʝʣʠʚ ʢʘʞʜʳʡ ʵʪʘʧ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʧʦʜʵʪʘʧʳ ʠ ʦʧʨʝʜʝʣʠʚ ʢʦʥʢʨʝʪʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʥʘ ʢʘʞʜʦʤ ʠʟ ʥʠʭ. ʊʘʢʦʡ ʧʦʵʪʘʧʥʳʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʝ ʠ ʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʦʮʝʩʩʝ ʢʦʢʩʦʚʘʥʠʷ. 

 ʆʙʦʙʱʝʥʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʜʣʷ ʧʨʦʮʝʩʩʘ ʢʦʢʩʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʈʠʩʫʥʦʢ 2. ɼʠʘʛʨʘʤʤʘ ʫʨʦʚʥʷ ɸ0 ʜʣʷ ʧʨʦʮʝʩʩʘ ʢʦʢʩʦʚʘʥʠʷ. 

 

ɼʘʣʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʝʢʦʤʧʦʟʠʨʫʝʪʩʷ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʧʦʜʧʨʦʮʝʩʩʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʜʝʪʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ. ɻʣʫʙʠʥʘ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʨʦʚʥʝʤ ʜʝʪʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʢʦʢʩʦʚʘʥʠʷ. ɼʝʪʘʣʠʟʘʮʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫʩʪʘʥʦʚʢʠ ʢʦʢʩʦʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʩʥʦʚʥʳʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʧʝʨʘʮʠʷʤ, ʚʳʜʝʣʝʥʥʳʤ ʧʨʠ ʘʥʘʣʠʟʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 3. 
ʊʘʢ, ʠʩʭʦʜʥʦʝ ʩʳʨʴʝ ʚʥʘʯʘʣʝ ʧʦʩʪʫʧʘʝʪ ʚ ʧʝʯʴ ʫʩʪʘʥʦʚʢʠ ʢʦʢʩʦʚʘʥʠʷ. ɼʘʣʝʝ ʥʘʛʨʝʪʦʝ 

ʩʳʨʴʝ ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʘʢʪʦʨ, ʘ ʟʘʪʝʤ ʧʨʦʜʫʢʪʳ ʧʦʧʘʜʘʶʪ ʚ ʙʣʦʢ ʩʪʘʙʠʣʠʟʘʮʠʠ. ɻʦʪʦʚʳʝ ʧʨʦʜʫʢʪʳ 

ʧʨʦʭʦʜʷʪ ʘʥʘʣʠʟ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ.  
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ʈʠʩʫʥʦʢ 3. ɼʠʘʛʨʘʤʤʘ ʫʨʦʚʥʷ ɸ1 ʜʣʷ ʜʝʪʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʢʦʢʩʦʚʘʥʠʷ. 

 

ʇʨʠʚʝʜʝʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʠʘʛʨʘʤʤʳ ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪʨʠʨʫʶʪ ʧʨʦʮʝʩʩ ʢʦʢʩʦʚʘʥʠʷ 

ʠ ʝʛʦ ʜʝʢʦʤʧʦʟʠʮʠʶ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʦʜʧʨʦʮʝʩʩʳ, ʚʳʜʝʣʝʥʥʳʝ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʧʨʠʟʥʘʢʫ [3]. 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʟʨʘʙʦʪʘʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʦʯʠʩʪʢʠ ʙʝʥʟʠʥʦʚʳʭ ʠ ʜʠʟʝʣʴʥʳʭ 

ʬʨʘʢʮʠʡ. ʇʨʠʚʝʜʝʥʳ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʜʠʘʛʨʘʤʤʳ, ʦʧʠʩʳʚʘʶʱʠʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʚ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʮʝʩʩ ʛʠʜʨʦʦʯʠʩʪʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ, ʩʪʨʫʢʪʫʨʥʘʷ 

ʜʠʘʛʨʘʤʤʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ. 

 

Abstract 

A functional model of the process of hydrotreating gasoline and diesel fractions has been 

developed. Detailed structural diagrams describing the transformation of the feedstock into the finished 

product are presented. 

Keywords: hydrotreating process, functional model, structural diagram, information model. 

 

ɻʠʜʨʦʦʯʠʩʪʢʘ ʤʦʪʦʨʥʳʭ ʪʦʧʣʠʚ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ, ʪʘʢ ʢʘʢ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʜʦʩʪʠʛʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʪʦʧʣʠʚ. 
ɻʠʜʨʦʦʯʠʩʪʢʘ ʤʦʪʦʨʥʳʭ ʪʦʧʣʠʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʪʦʧʣʠʚʘ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʝʨʘ, ʘʟʦʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʫʣʴʬʠʜʳ ʠ ʜʨʫʛʠʝ 
ʧʨʠʤʝʩʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ ʠ 
ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʢʘʪʘʣʠʪʠʯʝʩʢʦʝ ʧʨʝʚʨʘʱʝʥʠʝ ʧʨʠʤʝʩʝʡ ʚ ʙʦʣʝʝ ʧʨʦʩʪʳʝ 
ʠ ʤʝʥʝʝ ʚʨʝʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

ɻʠʜʨʦʦʯʠʩʪʢʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʪʦʧʣʠʚʝ, ʯʪʦ 
ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ʩʞʠʛʘʥʠʠ ʵʪʦʛʦ ʪʦʧʣʠʚʘ. ʊʘʢʞʝ 
ʙʣʘʛʦʜʘʨʷ ʧʨʦʮʝʩʩʫ ʛʠʜʨʦʦʯʠʩʪʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʪʦʧʣʠʚʘ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ 
ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʩʨʦʢ ʩʣʫʞʙʳ. 

ʇʨʦʮʝʩʩ ʛʠʜʨʦʦʯʠʩʪʢʠ ʤʦʪʦʨʥʳʭ ʪʦʧʣʠʚ ï ʚʘʞʥʳʡ ʰʘʛ ʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝ, ʢʦʪʦʨʳʡ 
ʧʦʤʦʛʘʝʪ ʩʜʝʣʘʪʴ ʪʦʧʣʠʚʦ ʙʦʣʝʝ ʯʠʩʪʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ. 

ɻʠʜʨʦʦʯʠʩʪʢʫ ʠ ʛʠʜʨʦʦʙʝʩʩʝʨʠʚʘʥʠʝ ʙʝʥʟʠʥʦʚʳʭ ʬʨʘʢʮʠʡ ʧʨʦʚʦʜʷʪ ʩ ʮʝʣʴʶ ʧʦʜʛʦʪʦʚʢʠ 
ʩʳʨʴʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ. ʊʘʢʘʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʘ ʨʠʬʦʨʤʠʥʛʘ, ʘ ʠʤʝʥʥʦ: 
ʛʣʫʙʠʥʳ ʘʨʦʤʘʪʠʟʘʮʠʠ ʩʳʨʴʷ, ʦʢʪʘʥʦʚʦʛʦ ʯʠʩʣʘ ʧʦʣʫʯʘʝʤʦʛʦ ʙʝʥʟʠʥʘ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʶ 
ʩʨʦʢʘ ʩʣʫʞʙʳ ʢʘʪʘʣʠʟʘʪʦʨʘ. ɻʠʜʨʦʦʯʠʩʪʢʘ ʠ ʛʠʜʨʦʦʙʝʩʩʝʨʠʚʘʥʠʝ ʙʝʥʟʠʥʦʚʳʭ ʬʨʘʢʮʠʡ 
ʧʨʦʚʦʜʷʪʩʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ 
ʨʠʬʦʨʤʠʥʛʘ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʫʜʘʣʷʶʪ ʠʟ ʙʝʥʟʠʥʦʚʳʭ ʬʨʘʢʮʠʡ ʩʝʨʥʠʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʜʨʫʛʠʝ 
ʧʨʠʤʝʩʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ: 

ʋʚʝʣʠʯʝʥʠʶ ʛʣʫʙʠʥʳ ʘʨʦʤʘʪʠʟʘʮʠʠ ʩʳʨʴʷ: ʫʜʘʣʝʥʠʝ ʩʝʨʥʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʥʠʞʘʝʪ 
ʦʪʣʦʞʝʥʠʝ ʢʦʢʩʘ ʥʘ ʢʘʪʘʣʠʟʘʪʦʨʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʜʘʚʣʝʥʠʝ ʚ ʨʝʘʢʪʦʨʝ 
ʨʠʬʦʨʤʠʥʛʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʦʥʚʝʨʩʠʠ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 
ʘʨʦʤʘʪʠʯʝʩʢʠʝ. 

ʇʦʚʳʰʝʥʠʶ ʦʢʪʘʥʦʚʦʛʦ ʯʠʩʣʘ ʧʦʣʫʯʘʝʤʦʛʦ ʙʝʥʟʠʥʘ: ʛʠʜʨʦʦʙʝʩʩʝʨʠʚʘʥʠʝ ʫʜʘʣʷʝʪ 
ʩʝʨʥʠʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪ ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ (ʘʥʪʠʜʝʪʦʥʘʮʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ) 
ʙʝʥʟʠʥʘ. 

ʋʚʝʣʠʯʝʥʠʶ ʩʨʦʢʘ ʩʣʫʞʙʳ ʢʘʪʘʣʠʟʘʪʦʨʘ: ʫʜʘʣʝʥʠʝ ʩʝʨʳ ʠ ʜʨʫʛʠʭ ʧʨʠʤʝʩʝʡ 
ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʭ ʦʪʣʦʞʝʥʠʝ ʥʘ ʢʘʪʘʣʠʟʘʪʦʨʝ, ʪʝʤ ʩʘʤʳʤ ʧʨʦʜʣʝʚʘʷ ʝʛʦ ʩʨʦʢ ʩʣʫʞʙʳ. 

ɻʠʜʨʦʦʯʠʩʪʢʫ ʢʝʨʦʩʠʥʦʚʳʭ ʠ ʜʠʟʝʣʴʥʳʭ ʬʨʘʢʮʠʡ ʧʨʦʚʦʜʷʪ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ 
ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʜʦ ʥʦʨʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʤ, ʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʚʘʨʥʳʭ ʪʦʧʣʠʚʥʳʭ 
ʜʠʩʪʠʣʣʷʪʦʚ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʛʦʨʘʥʠʷ ʠ ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -109- 

 
ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʢʦʨʨʦʟʠʦʥʥʘʷ ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʪʦʧʣʠʚ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ 
ʦʩʘʜʢʘ ʧʨʠ ʠʭ ʭʨʘʥʝʥʠʠ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʘʷ 

ʚʢʣʶʯʘʝʪ 4 ʙʣʦʢʘ: 

- ʧʝʯʴ; 

- ʨʝʘʢʪʦʨ; 

- ʙʣʦʢ ʩʝʧʘʨʘʮʠʠ ʧʨʦʜʫʢʪʦʚʦʡ ʩʤʝʩʠ; 

- ʙʣʦʢ ʩʪʘʙʠʣʠʟʘʮʠʠ [1]. 

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʦʦʯʠʩʪʢʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ: 1- ʧʝʯʴ, 2 ï ʨʝʘʢʪʦʨ, 3, 6, 16 ï 

ʩʝʧʘʨʘʪʦʨʳ; 4 ï ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʘʷ ʢʦʣʦʥʥʘ. 

 

ɼʣʷ ʜʝʪʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʦʯʠʩʪʢʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʚ 

ʥʦʪʘʮʠʠ IDEF0. 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʦʩʪʨʦʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʝʜʠʥʳʡ ʧʨʦʮʝʩʩ. ʆʙʦʙʱʝʥʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ ɸ0 ʥʘʛʣʷʜʥʦ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʚ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ. ʆʙʦʙʱʝʥʥʘʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʦʯʠʩʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

ɼʣʷ ʜʝʪʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʦʯʠʩʪʢʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʚ 

ʥʦʪʘʮʠʠ IDEF0. 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʦʩʪʨʦʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʝʜʠʥʳʡ ʧʨʦʮʝʩʩ. ʆʙʦʙʱʝʥʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ ɸ0 ʥʘʛʣʷʜʥʦ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʚ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ. ʆʙʦʙʱʝʥʥʘʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʦʯʠʩʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

˿ͭ͊ͤ͒͊ͪͭ·
͊͟;͔͍ͫͭ͊

˽͙͍͍͔ͪͦͦ͒ͫͭͤͤ͘·͚ 
ͯ;͊ͫͭͦ͟

˽͍͔͙ͪͦͫͭ ͨͪͦͼ͔ͫͫ 
͎͙͒ͪͦͦ;͙͙ͫͭ͟

ˮͫͻ͔ͦ͒ͤͦ ͫ·ͪΈ͔

˽͔͊ͪ͊ͣͭͪ· 
͙ͫͻ͎ͦ͒ͤͦͦ ͫ·ͪΈΎ

˽ͪͦ͒ͯͭ͟· ͎͙͒ͪͦͦ;͙͙ͫͭ͟

0s

 
ʈʠʩʫʥʦʢ 2. ɼʠʘʛʨʘʤʤʘ ʫʨʦʚʥʷ ɸ0 ʜʣʷ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʦʯʠʩʪʢʠ. 

 

ɼʘʣʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ ʜʝʪʘʣʠʟʠʨʫʝʪʩʷ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʦʯʠʩʪʢʠ. ɼʝʪʘʣʠʟʘʮʠʷ 



-110- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʦʦʯʠʩʪʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʩʥʦʚʥʳʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʧʝʨʘʮʠʷʤ, ʚʳʜʝʣʝʥʥʳʤ ʧʨʠ ʘʥʘʣʠʟʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 3. 

ʊʘʢ, ʠʩʭʦʜʥʦʝ ʩʳʨʴʝ ʚʥʘʯʘʣʝ ʧʦʩʪʫʧʘʝʪ ʚ ʧʝʯʴ ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʦʦʯʠʩʪʢʠ. ɼʘʣʝʝ ʥʘʛʨʝʪʦʝ 

ʩʳʨʴʝ ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʘʢʪʦʨ ʛʠʜʨʦʦʯʠʩʪʢʠ, ʘ ʟʘʪʝʤ ʧʨʦʜʫʢʪʳ ʧʦʧʘʜʘʶʪ ʚ ʙʣʦʢ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʛʠʜʨʦʛʝʥʠʟʘʪʘ. ɻʦʪʦʚʳʝ ʧʨʦʜʫʢʪʳ ʧʨʦʭʦʜʷʪ ʘʥʘʣʠʟ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ.  
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͊͟;͔͍ͫͭ͊

˨͔ͦͯͣͤͭ͟, 
͍͔ͨͦ͒ͭͪ͗͒͊Ό΅͙͚ 
͊͟;͔͍ͫͭͦ ͨͪͦ͒ͯ͟ͼ͙͙

ˮͫͻ͔ͦ͒ͤͦ ͫ·ͪΈ͔

˥͍ͦͭͦ·͚ ͨͪͦ͒ͯͭ͟

˽͙͍͍͔ͪͦͦ͒ͫͭͤͤ͘·͚ 
ͯ;͊ͫͭͦ͟

̂;͊ͫͭͦ͟ ͎͔͍ͤ͊ͪ͊ 
͍ ͔ͨ;͙

˾͔͊ͭͦͪͤ͟·͚ 
ͯ;͊ͫͭͦ͟ ͦ;͙͙ͫͭ͟

͔́ͻ͎͙ͤͦͦ͡;͔͙͚ͫ͟ 
ͯ;͊ͫͭͦ͟

˽͙͍͍͔ͪͦͦ͒ͫͭͤͤ͘·͚ 
ͯ;͊ͫͭͦ͟ ͔͔͙ͪ͊͒ͤ͘͡Ύ

˶͙͊͋ͦͪ͊ͭͦͪΎ 
͊͟;͔͍ͫͭ͊

˾͔͔͊͒ͤͤ͘͡·͔
ͺͪ͊͟ͼ͙͙

˽ͪͦ͒ͯͭ͟·
ͤ͊ ͔͔͙͔ͪ͊͒ͤ͘͡

˹͊ ͍ͻͦ͒ ͍͙ͯͫͭ͊ͤͦ͟ 
͎͙͒ͪͦͦ;͙͙ͫͭ͟

 
ʈʠʩʫʥʦʢ 3. ɼʠʘʛʨʘʤʤʘ ʫʨʦʚʥʷ ɸ1 ʜʣʷ ʜʝʪʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʛʠʜʨʦʦʯʠʩʪʢʠ. 

 

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʠʘʛʨʘʤʤ, 

ʧʦʟʚʦʣʷʝʪ: 

ɺʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʚʝʩʴ ʧʨʦʮʝʩʩ: ʨʘʟʙʠʪʴ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ, ʫʧʨʘʚʣʷʝʤʳʝ 

ʵʪʘʧʳ, ʧʦʢʘʟʘʚ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ. 

ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʣʶʯʝʚʳʝ ʬʫʥʢʮʠʠ: ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʜʝʡʩʪʚʠʷ, ʚʳʧʦʣʥʷʝʤʳʝ 

ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ, ʠ ʠʭ ʚʢʣʘʜ ʚ ʦʙʱʠʡ ʧʨʦʮʝʩʩ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ ʠ ʚʳʷʚʠʪʴ 

ʦʙʣʘʩʪʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ. 

ʆʧʨʝʜʝʣʠʪʴ ʚʟʘʠʤʦʩʚʷʟʠ: ʧʦʥʷʪʴ, ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʥʘ ʦʜʥʦʤ ʵʪʘʧʝ ʚʣʠʷʶʪ ʥʘ ʜʨʫʛʠʝ ʵʪʘʧʳ 

ʠ ʥʘ ʚʝʩʴ ʧʨʦʮʝʩʩ ʚ ʮʝʣʦʤ. 

ʀʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʠʘʛʨʘʤʤʳ, ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ: 

ʆʧʪʠʤʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ: ʫʣʫʯʰʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ, ʪʘʢʠʭ ʢʘʢ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ ʠʣʠ ʨʘʩʭʦʜ ʩʳʨʴʷ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʣʠ ʩʥʠʞʝʥʠʷ 

ʟʘʪʨʘʪ. 

ʀʥʪʝʛʨʘʮʠʠ ʵʪʘʧʦʚ: ʦʙʲʝʜʠʥʝʥʠʷ ʠʣʠ ʢʦʦʨʜʠʥʘʮʠʠ ʵʪʘʧʦʚ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʫʟʢʠʭ ʤʝʩʪ 

ʠʣʠ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʀʟʤʝʥʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʵʪʘʧʦʚ: ʧʝʨʝʩʪʘʥʦʚʢʘ ʵʪʘʧʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʪʦʢʘ 

ʧʨʦʮʝʩʩʘ ʠʣʠ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ. 

ɺʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ: ʟʘʤʝʥʘ ʫʩʪʘʨʝʚʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ, 

ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʠʣʠ ʫʣʫʯʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. 

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʠʘʛʨʘʤʤ ʧʦʤʦʛʘʝʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ 

ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʠʘʛʨʘʤʤʳ ʧʦʤʦʛʘʶʪ ʧʦʩʪʨʦʠʪʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʦʧʠʩʘʥʠʝ ʚʩʝʡ ʮʝʧʦʯʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʩʪʘʜʠʡ, ʪʘʢ ʠ 

ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʚ ʮʝʣʦʤ [3, 4]. 
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Abstract 

ʈʘʟʨʘʙʦʪʘʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʧʠʨʦʣʠʟʘ. ʇʨʠʚʝʜʝʥʳ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʜʠʘʛʨʘʤʤʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʚ 

ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʮʝʩʩ ʧʠʨʦʣʠʟʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ, ʩʪʨʫʢʪʫʨʥʘʷ ʜʠʘʛʨʘʤʤʘ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ. 

 

Abstract 

A functional model of the pyrolysis process has been developed. Detailed structural diagrams 

describing the transformation of the feedstock into the finished product are presented. 

Keywords: pyrolysis process, functional model, structural diagram, information model. 

 

ɺ ʧʨʦʮʝʩʩʝ ʧʠʨʦʣʠʟʘ ʚʝʱʝʩʪʚʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʪʝʨʤʠʯʝʩʢʦʤʫ ʨʘʟʣʦʞʝʥʠʶ ʧʨʠ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʦʪʩʫʪʩʪʚʠʝ ʢʠʩʣʦʨʦʜʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʛʘʟʦʦʙʨʘʟʥʳʭ ʠ ʞʠʜʢʠʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʘʭ 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʠʨʦʣʠʟ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʷ, ʥʝʬʪʠ, ʙʠʦʤʘʩʩʳ ʠ ʧʣʘʩʪʤʘʩʩ ʚ 

ʮʝʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʵʪʠʣʝʥ, ʧʨʦʧʠʣʝʥ, ʙʝʥʟʦʣ, ʪʦʣʫʦʣ ʠ ʜʨʫʛʠʝ. ʕʪʠ 

ʧʨʦʜʫʢʪʳ ʟʘʪʝʤ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʣʘʩʪʠʢʦʚ, ʨʝʟʠʥ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʢʨʘʩʠʪʝʣʝʡ ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʚ. 

ʇʠʨʦʣʠʟ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ 

ʦʪʨʘʩʣʠ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʮʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʩʥʠʞʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ʇʠʨʦʣʠʟ ï ʙʘʟʦʚʳʡ ʧʨʦʮʝʩʩ ʚ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʧʦʣʫʯʘʶʪ ʧʦʨʷʜʢʘ 75 % ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ [1]. ʇʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʧʨʠ 700-900 0ʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʵʪʠʣʝʥʘ, ʧʨʦʧʠʣʝʥʘ ʣʠʙʦ ʙʫʪʠʣʝʥʘ, ʘ ʪʘʢʞʝ ʙʫʪʘʜʠʝʥʘ. ʇʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ 

ʩʘʤʦʡ ʞʝʩʪʢʦʡ ʬʦʨʤʦʡ ʢʨʝʢʠʥʛʘ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʥʝʧʨʝʜʝʣʴʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ [1]. 

ʆʩʥʦʚʥʦʝ ʩʳʨʴʝ ʧʨʦʮʝʩʩʘ- ʧʦʧʫʪʥʳʝ ʛʘʟʳ ʥʝʬʪʝʜʦʙʳʯʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʛʘʟʳ 

ʧʨʦʮʝʩʩʦʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ, ʛʘʟʦʚʳʝ ʠ ʧʨʷʤʦʛʦʥʥʳʝ ʙʝʥʟʠʥʳ, ʨʘʬʠʥʘʪ ʨʠʬʦʨʤʠʥʛʘ.  

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʮʝʩʩʘ ʧʠʨʦʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.  

ʉʳʨʴʝʤ ʫʩʪʘʥʦʚʢʠ ʩʣʫʞʠʪ ʬʨʘʢʮʠʷ ʥ.ʢ. - 62 0ʉ ʧʨʷʤʦʛʦʥʥʦʛʦ ʙʝʥʟʠʥʘ ʠ ʬʨʘʢʮʠʷ 62-140 0ʉ 

ʙʝʥʟʠʥʘ- ʨʘʬʠʥʘʪʘ ʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ [1]. 

https://www.elibrary.ru/item.asp?id=62500262
https://www.elibrary.ru/item.asp?id=62500262
https://www.elibrary.ru/contents.asp?id=62500255
https://www.elibrary.ru/contents.asp?id=62500255&selid=62500262


-112- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɹʝʥʟʠʥ ʧʦʩʣʝ ʥʘʛʨʝʚʘ ʚ ʧʝʯʠ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʚʦʜʷʥʳʤ ʧʘʨʦʤ ʠ ʧʦʜʘʝʪʩʷ ʚ ʨʝʘʢʪʦʨ 

ʧʨʦʮʝʩʩʘ ʧʠʨʦʣʠʟʘ. ʇʨʦʜʫʢʪʳ ʧʠʨʦʣʠʟʘ ʦʭʣʘʞʜʘʶʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 400 0ʉ ʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ 

ʥʠʟ ʧʨʦʤʳʚʦʯʥʦʡ ʢʦʣʦʥʥʳ. ʊʷʞʝʣʳʡ ʢʦʥʜʝʥʩʘʪ ʩ ʥʠʟʘ ʢʦʣʦʥʥʳ ʧʦʜʘʝʪʩʷ ʥʘ ʨʝʢʪʠʬʠʢʘʮʠʶ. 

ʀʟ ʢʦʣʦʥʥʳ 12 ʚʳʚʦʜʷʪʩʷ ʧʠʨʦʙʝʥʟʠʥ (ʬʨʘʢʮʠʷ ʥ.ʢ.-1500ʉ), ʣʝʛʢʘʷ ʩʤʦʣʘ ʠ ʪʷʞʝʣʘʷ 

ʩʤʦʣʘ. ʏʘʩʪʴ ʣʝʛʢʦʡ ʩʤʦʣʳ ʮʠʨʢʫʣʠʨʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʢʚʝʥʯʠʥʛʘ ʯʝʨʝʟ ʢʦʣʦʥʥʫ 7. 

ʇʨʦʮʝʩʩ ʧʠʨʦʣʠʟʘ ʫʛʣʝʦʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ï ʩʣʦʞʥʳʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʪʘʜʠʡ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

(ʍʊʉ) ʧʨʝʜʩʪʘʚʣʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ. 

 

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʧʠʨʦʣʠʟʘ. 

ɼʣʷ ʜʝʪʘʣʠʟʘʮʠʠ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʠʨʦʣʠʟʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ 

ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ï 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʧʨʦʮʝʩʩʘ ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʧʦʜʧʨʦʮʝʩʩʦʚ. 

ʂʦʤʧʣʝʢʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʮʝʩʩʘ ʧʠʨʦʣʠʟʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ, 

ʢʦʪʦʨʘʷ ʦʪʦʙʨʘʞʘʝʪ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠ ʦʧʝʨʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʧʦʜʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʝ ʢʘʢ ʧʦʜʛʦʪʦʚʢʘ ʩʳʨʴʷ, 

ʥʘʛʨʝʚʘʥʠʝ, ʧʨʦʮʝʩʩ ʧʠʨʦʣʠʟʘ ʠ ʢʦʥʜʝʥʩʘʮʠʠ ʧʨʦʜʫʢʪʦʚ, ʨʘʟʜʝʣʝʥʠʝ ʠ ʦʯʠʩʪʢʘ ʧʦʣʫʯʝʥʥʳʭ 

ʬʨʘʢʮʠʡ ʠ ʜʨ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʩʭʝʤ ʦʪʦʙʨʘʞʘʝʪ ʜʝʪʘʣʠʟʘʮʠʶ ʢʦʥʢʨʝʪʥʦʛʦ ʵʪʘʧʘ ʧʨʦʮʝʩʩʘ 

ʧʠʨʦʣʠʟʘ. 

ɹʣʦʢ-ʩʭʝʤʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʧʨʦʮʝʩʩʘ. ʊʘʢʠʝ 

ʙʣʦʢ-ʩʭʝʤʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʘʧʧʘʨʘʪʫʨʫ ʠ ʫʩʪʨʦʡʩʪʚʘ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʡ ʧʠʨʦʣʠʟʘ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ. 

ʊʘʢʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʠ ʠʥʞʝʥʝʨʘʤ ʣʫʯʰʝ 

ʧʦʥʷʪʴ ʧʨʦʮʝʩʩ ʧʠʨʦʣʠʟʘ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʥʦʚʳʝ ʤʝʪʦʜʳ ʫʣʫʯʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʧʦʤʦʛʘʝʪ ʚ ʦʙʫʯʝʥʠʠ 

ʧʝʨʩʦʥʘʣʘ ʠ ʢʦʥʪʨʦʣʝ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʚʠʜʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʳ  ʦʧʠʩʳʚʘʝʪ 

ʧʨʦʮʝʩʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʚ ʧʨʦʜʫʢʮʠʶ ʫʩʠʣʠʷʤʠ ʨʘʟʣʠʯʥʳʭ 

ʠʩʧʦʣʥʠʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ [3].  

ʇʦʩʪʨʦʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ ʢʘʢ ʝʜʠʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 2 ʜʣʷ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʳ 

ʨʝʩʫʨʩʳ, ʨʝʟʫʣʴʪʘʪʳ, ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʤʝʭʘʥʠʟʤʳ ʨʝʘʣʠʟʘʮʠʠ.  

ʆʙʦʙʱʝʥʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ ɸ0 ʜʣʷ ʧʨʦʮʝʩʩʘ ʧʠʨʦʣʠʟʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ 

ʨʠʩʫʥʢʝ 2, ʧʦʢʘʟʳʚʘʝʪ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʚ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ. 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -113- 
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ʈʠʩʫʥʦʢ 2. ɼʠʘʛʨʘʤʤʘ ʫʨʦʚʥʷ ɸ0 ʜʣʷ ʧʨʦʮʝʩʩʘ ʧʠʨʦʣʠʟʘ. 

 

ʇʨʠ ʜʝʢʦʤʧʦʟʠʮʠʠ ʵʪʦʡ ʜʠʘʛʨʘʤʤʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʢʘʞʜʦʤʫ ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʜʝʢʦʤʧʦʟʠʨʦʚʘʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ. ɼʝʢʦʤʧʦʟʠʨʦʚʘʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.  
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˥͍ͦͭͦ·͚ 
ͨͪͦ͒ͯͭ͟

˽͙͍͍͔ͪͦͦ͒ͫͭͤͤ͘·͚ 
ͯ;͊ͫͭͦ͟

̂;͊ͫͭͦ͟ ͎͔͍ͤ͊ͪ͊ 
͍ ͔ͨ;͙

˾͔͊ͭͦͪͤ͟·͚
ͯ;͊ͫͭͦ͟

͔́ͻ͎͙ͤͦͦ͡;͔͙͚ͫ͟ 
ͯ;͊ͫͭͦ͟

˽͙͍͍͔ͪͦͦ͒ͫͭͤͤ͘·͚ 
ͯ;͊ͫͭͦ͟ ͔͔͙ͪ͊͒ͤ͘͡Ύ

˶͙͊͋ͦͪ͊ͭͦͪΎ 
͊͟;͔͍ͫͭ͊

˽ͪͦ͒ͯͭ͟·
ͤ͊ ͔͔͙͔ͪ͊͒ͤ͘͡

˹͊ ͍ͻͦ͒ ͍͙ͯͫͭ͊ͤͦ͟ 
͙͙ͨͪͦ͊͘͡

̅ͪ͊͟ͼ͙͙͍͙͔ͦͤͪͦ͊ͤ

4s

˥˻˿́, ́ ̂ 
ͤ͊ ͨͪͦͼ͔ͫͫ

˽͙͍͍͔ͪͦͦ͒ͫͭͤͤ͘·͚ 
ͯ;͊ͫͭͦ͟ 

˽ͪͦ͒ͯͭ͟·
ͤ͊ ͔͙ͪͭ͟ͺ͙͊͟ͼ͙Ό

 
ʈʠʩʫʥʦʢ 3. ɼʠʘʛʨʘʤʤʘ ʫʨʦʚʥʷ ɸ1 ʜʣʷ ʜʝʪʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʠʨʦʣʠʟʘ. 

 

ʀʩʭʦʜʥʦʝ ʩʳʨʴʝ ʧʨʦʮʝʩʩʘ ʧʠʨʦʣʠʟʘ ʧʦʜʘʝʪʩʷ ʚ ʧʝʯʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʥʘʛʨʝʚʘ. 

ɼʘʣʝʝ ʧʦʜʦʛʨʝʪʦʝ ʩʳʨʴʝ ʧʨʦʭʦʜʠʪ ʚ ʨʝʘʢʪʦʨ ʧʠʨʦʣʠʟʘ. ʇʨʦʜʫʢʪ ʥʘ ʚʳʭʦʜʝ ʠʟ ʨʝʘʢʪʦʨʘ 

ʦʭʣʘʞʜʘʝʪʩʷ ʜʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. ɼʘʣʝʝ ʧʨʦʚʦʜʠʪʩʷ 

ʧʨʦʮʝʩʩ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʪ.ʝ. ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʬʨʘʢʮʠʠ. ʇʨʦʜʫʢʪʳ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʨʦʭʦʜʷʪ ʧʨʦʮʝʩʩ ʨʝʢʪʠʬʠʢʘʮʠʠ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʬʨʘʢʮʠʠ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʢʠʧʝʥʠʷ 

ʚʝʱʝʩʪʚ ʥʘ ʥʠʟʢʦʢʠʧʷʱʠʝ, ʩʨʝʜʥʝʢʠʧʷʱʠʝ ʠ ʚʳʩʦʢʦʢʠʧʷʱʠʝ ʧʨʦʜʫʢʪʳ ʨʝʢʪʠʬʠʢʘʮʠʠ. ɻʦʪʦʚʳʝ 

ʧʨʦʜʫʢʪʳ ʧʨʦʭʦʜʷʪ ʘʥʘʣʠʟ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ. ɻʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʫʨʦʚʥʝʤ ʩʚʦʡʩʪʚ ʠʤʝʝʪ ʩʝʨʪʠʬʠʢʘʪ ʢʘʯʝʩʪʚʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʢʦʥʢʨʝʪʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʦʜʧʨʦʮʝʩʩ 

ʨʝʘʣʠʟʫʝʪʩʷ ʦʪʜʝʣʴʥʳʤ ʠʩʧʦʣʥʠʪʝʣʝʤ ʠ ʠʤʝʝʪ ʩʚʦʡ ʤʝʭʘʥʠʟʤ ʚʳʧʦʣʥʝʥʠʷ, ʦʪʨʘʞʝʥʥʳʡ ʚ 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʜʦʢʫʤʝʥʪʘʭ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʠʘʛʨʘʤʤʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʜʙʦʨʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʦ ʵʥʝʨʛʦ- ʠ ʨʝʩʫʨʩʦ- ʵʬʬʝʢʪʠʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ, ʫʯʠʪʳʚʘʶʱʝʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʳʨʴʷ ʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ [2, 4, 5]. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʥʘʧʠʩʘʥʠʝ ʩʪʘʪʴʠ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʘʥʘʣʠʟʘ ʠ 

ʦʮʝʥʢʠ ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʤʝʪʦʜ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, SADT, 

SSADM, IDEF0, DFD, ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ, ʄʝʪʦʜʦʣʦʛʠʷ IDEF1X. 

 

Abstract 

In the course of this writing the relevance of analyzing and evaluating the means of 

implementation of structural methods of analysis and design of economic information system has been 

confirmed. This makes it possible to choose the most appropriate method for design. 

Keywords: Structural Analysis, Structured Design, SADT, SSADM, IDEF0, DFD, Data Flow 

Modeling, IDEF1X Methodology. 

 

ɺɺɽɼɽʅʀɽ 

ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʠ ʩʪʨʫʢʪʫʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʷʚʣʷʶʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ - ʵʪʦ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʙʱʝʛʦ 

ʦʙʟʦʨʘ ʠ ʜʘʣʝʝ ʜʝʪʘʣʠʟʠʨʫʝʪʩʷ ʜʦ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ʕʪʦʪ ʤʝʪʦʜ 

ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʧʨʦʙʣʝʤʳ ʧʫʪʝʤ ʨʘʟʙʠʝʥʠʷ ʠʭ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ, ʥʝʟʘʚʠʩʠʤʳʝ 

ʟʘʜʘʯʠ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʧʦʥʠʤʘʥʠʝ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. 

ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʢʨʘʡʥʝ ʚʘʞʥʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʚʳʙʨʘʪʴ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʤʝʪʦʜ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ. 

ʉʪʨʫʢʪʫʨʥʳʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ 

ʘʥʘʣʠʟʘ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʦʧʠʩʘʥʠʷ ʠ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʠʩʪʦʨʠʶ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ 
ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

-  ʨʘʩʩʤʦʪʨʝʪʴ ʤʝʪʦʜ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ SADT; 

- ʨʘʩʩʤʦʪʨʝʪʴ ʤʝʪʦʜ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ SSADM 
ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʠ ʩʪʨʫʢʪʫʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ (SA) ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ (SD) - ʵʪʦ 

ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʠʟʥʝʩ-

ʪʨʝʙʦʚʘʥʠʡ ʚ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʨʫʯʥʳʝ ʧʨʦʮʝʜʫʨʳ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʨʘʟʙʠʪʴ ʩʣʦʞʥʫʶ 

ʩʠʩʪʝʤʫ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʦʧʨʝʜʝʣʠʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʉʪʨʫʢʪʫʨʥʳʡ ʧʦʜʭʦʜ ʢ ʩʠʩʪʝʤʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʝʝ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʧʦʥʠʤʘʥʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʕʪʦʪ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʧʨʦʱʝʥʠʷ 

ʧʦʥʠʤʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʠ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ, ʨʘʟʙʠʚʘʷ ʠʭ ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʯʘʩʪʠ. 

ʉʪʨʫʢʪʫʨʥʳʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʥʮʠʧʘʭ: 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -115- 

 

1. ʈʘʟʜʝʣʷʡ ʠ ʚʣʘʩʪʚʫʡ - ʩʠʩʪʝʤʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʯʘʩʪʠ, ʯʪʦʙʳ ʝʝ 

ʙʳʣʦ ʧʨʦʱʝ ʧʦʥʷʪʴ ʠ ʨʘʙʦʪʘʪʴ ʩ ʥʝʡ. 

2. ʀʝʨʘʨʭʠʯʝʩʢʦʝ ʫʧʦʨʷʜʦʯʠʚʘʥʠʝ - ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʠʝʨʘʨʭʠʠ 

ʫʨʦʚʥʝʡ, ʛʜʝ ʢʘʞʜʳʡ ʫʨʦʚʝʥʴ ʠʤʝʝʪ ʩʚʦʠ ʬʫʥʢʮʠʠ ʠ ʟʘʜʘʯʠ. 

3. ʅʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ - ʚʩʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ ʠ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʜʨʫʛ ʜʨʫʛʫ 

4. ʌʦʨʤʘʣʠʟʘʮʠʷ - ʚʩʝ ʧʨʦʮʝʩʩʳ ʠ ʜʘʥʥʳʝ ʚ ʩʠʩʪʝʤʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʠʩʘʥʳ ʩ 

ʧʦʤʦʱʴʶ ʬʦʨʤʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠ ʷʟʳʢʦʚ. 

5. ɸʙʩʪʨʘʛʠʨʦʚʘʥʠʝ - ʚʳʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʩʚʦʡʩʪʚ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʳʝ ʚʘʞʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ, ʠ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʦʩʪʘʣʴʥʳʭ. 

ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ð ʵʪʦ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʠʭ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʵʣʝʤʝʥʪʳ ʠ ʠʟʫʯʝʥʠʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʆʥ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ 

1960-1980-ʭ ʛʦʜʘʭ, ʢʦʛʜʘ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʛʨʘʤʤ ʩʦʟʜʘʚʘʣʦʩʴ ʥʘ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Cobol, Fortran, C ʠ BASIC. 

ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʙʳʣ ʩʦʟʜʘʥ ʚ ʦʪʚʝʪ ʥʘ ʵʪʠ ʧʨʦʙʣʝʤʳ ʠ ʩʪʘʣ ʥʦʚʳʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠ ʧʨʦʝʢʪʦʚ. ʆʥ ʧʦʤʦʛ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ, ʨʘʟʙʠʚʘʷ ʠʭ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʢʦʤʧʦʥʝʥʪʳ. 

ʂʦʛʜʘ ʩʧʝʮʠʘʣʠʩʪʳ ʩʦʟʜʘʚʘʣʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʩʪʦʣʢʥʫʣʠʩʴ 

ʩ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ - ʩʦʟʜʘʥʠʝʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ ʢʘʢ 

ʣʶʜʝʡ ʠ ʤʘʰʠʥʳ, ʪʘʢ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʕʪʠ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʪʝʣʝʬʦʥʥʦʡ 

ʩʚʷʟʠ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʚʦʦʨʫʞʝʥʠʝʤ. ʉʧʝʮʠʘʣʠʩʪʳ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʣʠʩʴ 

ʩʦʟʜʘʥʠʝʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʠʩʪʝʤ, ʦʩʦʟʥʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʙʦʣʴʰʝʡ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʥʘʯʘʣʠ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʩʪʦʠʪ 

ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ:  

1. ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ, 

2. ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ, 

3. ʨʝʘʣʠʟʘʮʠʷ ʧʦʜʩʠʩʪʝʤ, 

4. ʦʙʲʝʜʠʥʝʥʠʝ ʧʦʜʩʠʩʪʝʤ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, 

5. ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ,  

6. ʫʩʪʘʥʦʚʢʘ ʩʠʩʪʝʤʳ ʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 
ʇʨʦʝʢʪʠʨʦʚʱʠʢʠ ʧʨʠʟʥʘʣʠ, ʯʪʦ ʩʣʦʞʥʦʩʪʴ ʩʠʩʪʝʤ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʠ ʯʪʦ ʩʘʤʠ 

ʩʠʩʪʝʤʳ ʯʘʩʪʦ ʙʳʚʘʶʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʳ. ɺʩʢʦʨʝ ʧʦʷʚʠʣʩʷ ʪʝʟʠʩ ʦ ʪʦʤ, ʯʪʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʦʤ ʢ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤ ʩ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠ ʥʘʜʝʞʥʦʩʪʴʶ. ɼʣʷ ʨʝʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʩʦʟʜʘʥʠʶ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʥʦʚʳʝ ʤʝʪʦʜʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ. 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʴʰʠʤ ʠ ʩʣʦʞʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʧʦʷʚʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ. ʕʪʠ ʤʝʪʦʜʳ ʧʦʤʦʛʘʶʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʧʨʦʙʣʝʤʫ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʩʦʢʨʘʱʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʩʦʟʜʘʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʝʝ 

ʥʘʜʝʞʥʦʩʪʴ. 

ʄʝʪʦʜ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ SADT 

SADT (Structured Analysis and Design Technique) - ʵʪʦ ʤʝʪʦʜ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ɼʫʛʣʘʩʦʤ ʊ. ʈʦʩʩʦʤ ʚ 1960-ʭ ʛʦʜʘʭ. ʆʥ ʙʳʣ ʩʦʟʜʘʥ ʜʣʷ 

ʫʧʨʦʱʝʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʧʫʪʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʭ ʚ ʚʠʜʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ʕʪʦʪ 

ʤʝʪʦʜ ʩʪʘʣ ʦʩʥʦʚʦʡ ʜʣʷ ʜʨʫʛʠʭ ʤʝʪʦʜʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ IDEF0 ʠ DFD (ʜʠʘʛʨʘʤʤʳ ʧʦʪʦʢʦʚ 

ʜʘʥʥʳʭ). 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ SADT: 

1. ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ: ʩʠʩʪʝʤʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʧʦʜʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʯʘʩʪʠ. 

2. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ: ʢʘʞʜʘʷ ʧʦʜʩʠʩʪʝʤʘ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʙʣʦʢʘ, ʘ 

ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ - ʚ ʚʠʜʝ ʩʪʨʝʣʦʢ. 



-116- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

3. ʂʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ: ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʩʶ ʩʠʩʪʝʤʫ ʚ ʮʝʣʦʤ ʠ ʷʚʣʷʝʪʩʷ 

ʩʘʤʳʤ ʚʝʨʭʥʠʤ ʫʨʦʚʥʝʤ ʠʝʨʘʨʭʠʠ. 

4. ɼʝʢʦʤʧʦʟʠʮʠʷ: ʢʘʞʜʳʡ ʙʣʦʢ ʥʘ ʜʠʘʛʨʘʤʤʝ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʧʦʣʫʯʝʥʳ ʩʘʤʳʝ ʧʨʦʩʪʳʝ ʵʣʝʤʝʥʪʳ 

ʩʠʩʪʝʤʳ. 

5. ʋʧʨʘʚʣʝʥʠʝ ʠ ʚʭʦʜ/ʚʳʭʦʜ: ʢʘʞʜʳʡ ʙʣʦʢ ʠʤʝʝʪ ʫʧʨʘʚʣʷʶʱʠʝ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʙʣʦʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʦʪʦʢʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʪʦʢʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʥʠʤʠ. 

ʇʨʠʤʝʥʝʥʠʝ SADT ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʙʣʦʢʦʚ ʩʠʩʪʝʤʳ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ. ʕʪʦʪ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʘʥʘʣʠʟʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʜʨʫʛʠʭ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ IDEF0 

IDEF0 (Integrated DEFinition for Function Modeling) - ʵʪʦ ʤʝʪʦʜʦʣʦʛʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʚʠʜʝ 

ʜʠʘʛʨʘʤʤ. ʆʥʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʉʐɸ ʚ 1981 ʛʦʜʫ ʠ ʩʪʘʣʘ ʩʪʘʥʜʘʨʪʦʤ ʜʝ-ʬʘʢʪʦ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. 

IDEF0 ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘ ʫʨʦʚʥʝ ʬʫʥʢʮʠʡ, ʪʦ ʝʩʪʴ ʙʝʟ ʫʯʝʪʘ 

ʜʝʪʘʣʝʡ ʨʝʘʣʠʟʘʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʧʨʦʮʝʩʩʘ ʠ ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ 

ʧʨʦʙʣʝʤʳ ʠʣʠ ʥʝʜʦʩʪʘʪʢʠ. ɼʠʘʛʨʘʤʤʳ IDEF0 ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʘʥʘʣʠʟʘ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʠʩʪʝʤ ʠ ʧʨʦʜʫʢʪʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʜʠʘʛʨʘʤʤ IDEF0 ʷʚʣʷʶʪʩʷ ʙʣʦʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʬʫʥʢʮʠʠ, ʠ ʩʪʨʝʣʢʠ, ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʘʶʪ ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʤʘʪʝʨʠʘʣʦʚ ʤʝʞʜʫ 

ʬʫʥʢʮʠʷʤʠ. ɹʣʦʢʠ ʠʤʝʶʪ ʥʦʤʝʨ ʠ ʥʘʟʚʘʥʠʝ, ʘ ʩʪʨʝʣʢʠ - ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʪʠʧ. ɼʠʘʛʨʘʤʤʳ ʤʦʛʫʪ 

ʙʳʪʴ ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ, ʪʦ ʝʩʪʴ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʜʝʪʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ. 

ʄʝʪʦʜʦʣʦʛʠʷ IDEF0 ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʩʪʘʥʜʘʨʪʦʚ ʠ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ 

ʩʦʟʜʘʚʘʪʴ ʪʦʯʥʳʝ ʠ ʧʦʥʷʪʥʳʝ ʜʠʘʛʨʘʤʤʳ. ʅʘʧʨʠʤʝʨ, ʩʫʱʝʩʪʚʫʶʪ ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʠʤʝʥʦʚʘʥʠʷ 

ʬʫʥʢʮʠʡ, ʦʧʨʝʜʝʣʝʥʠʷ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ, ʫʢʘʟʘʥʠʷ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʬʫʥʢʮʠʷʤʠ ʠ ʪ.ʜ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ IDEF0 ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʦʮʝʩʩʘʭ, 

ʚʳʷʚʠʪʴ ʧʨʦʙʣʝʤʳ ʠ ʫʣʫʯʰʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʠʘʛʨʘʤʤʳ IDEF0 ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ 

ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʢʦʤʧʘʥʠʠ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ DFD (ʜʠʘʛʨʘʤʤʳ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ) 

DFD (Data Flow Diagrams) - ʵʪʦ ʤʝʪʦʜʦʣʦʛʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʩʪʝʤ ʚ ʪʝʨʤʠʥʘʭ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ. ɼʠʘʛʨʘʤʤʳ DFD 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʧʦʪʦʢʘʤʠ ʜʘʥʥʳʭ, ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ. 

DFD ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʪʘʢ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʧʦʪʦʢʦʚ ʚ ʩʠʩʪʝʤʝ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʩʠʩʪʝʤ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ. 

ɼʠʘʛʨʘʤʤʳ DFD ʤʦʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʜʝʪʘʣʠʟʘʮʠʠ, ʥʘʯʠʥʘʷ ʦʪ 

ʦʙʱʝʛʦ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ ʠ ʟʘʢʘʥʯʠʚʘʷ ʜʝʪʘʣʴʥʳʤ ʦʧʠʩʘʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʥʠ ʤʦʛʫʪ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʙʣʦʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʧʨʦʮʝʩʩʳ, ʩʪʨʝʣʢʠ, 

ʦʙʦʟʥʘʯʘʶʱʠʝ ʧʦʪʦʢʠ ʜʘʥʥʳʭ, ʠ ʩʠʤʚʦʣʳ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʜʘʥʥʳʝ. 

ʆʜʥʠʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ DFD ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʫʚʠʜʝʪʴ ʚʩʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʠ ʜʘʥʥʳʤʠ ʚ ʩʠʩʪʝʤʝ, ʯʪʦ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʧʨʦʙʣʝʤ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ. ʂʨʦʤʝ ʪʦʛʦ, DFD ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ 

ʩʠʩʪʝʤʝ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠʣʠ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʟʥʘʥʠʡ ʤʝʞʜʫ ʢʦʤʘʥʜʘʤʠ. 

ʄʝʪʦʜ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ SSADM 

SSADM (Structured Systems Analysis and Design Method) - ʵʪʦ ʤʝʪʦʜ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ 

ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ 1970-ʭ ʛʦʜʘʭ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -117- 

 

ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʩʧʦʣʴʟʫʝʪ ʛʨʘʬʠʯʝʩʢʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ. 

SSADM ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ, ʚʢʣʶʯʘʷ ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ, ʘʥʘʣʠʟ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʢʦʜʠʨʦʚʘʥʠʝ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ. ʂʘʞʜʳʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ 

ʰʘʛʦʚ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. 

ʄʝʪʦʜ SSADM ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʚʢʣʶʯʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʵʣʝʢʪʨʦʥʠʢʫ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ ʜʨʫʛʠʝ. ʆʥ ʧʦʤʦʛʘʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʦʟʜʘʚʘʪʴ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ. 

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʤʝʪʦʜʘ SSADM 

SSADM (Structured Systems Analysis and Design Methodology) - ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ 

ʘʥʘʣʠʟʫ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

SSADM ʠʩʧʦʣʴʟʫʝʪ ʢʦʤʙʠʥʘʮʠʶ ʪʨʸʭ ʤʝʪʦʜʦʣʦʛʠʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: 

1. ʃʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ 

2. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ 

3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʩʫʱʥʦʩʪʝʡ 

ʃʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ - ʵʪʦ ʧʨʦʮʝʩʩ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʫʱʥʦʩʪʠ, ʠʭ ʘʪʨʠʙʫʪʳ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ ʠ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʠʤ. 

ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

Å ʉʫʱʥʦʩʪʠ - ʵʪʦ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʦ ʢʦʪʦʨʳʭ ʩʦʙʠʨʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ. 

ʅʘʧʨʠʤʝʨ, ʚ ʩʠʩʪʝʤʝ ʫʯʝʪʘ ʪʦʚʘʨʦʚ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʪʦʚʘʨʳ, ʧʦʩʪʘʚʱʠʢʠ, 

ʧʦʢʫʧʘʪʝʣʠ ʠ ʪ.ʜ. 

Å ɸʪʨʠʙʫʪʳ - ʵʪʦ ʩʚʦʡʩʪʚʘ ʩʫʱʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʪʦʚʘʨʘ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥʠʝ, ʮʝʥʘ, ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʩʢʣʘʜʝ ʠ 

ʪ.ʜ. 

Å ʉʚʷʟʠ - ʵʪʦ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʢʘʢ ʦʥʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʅʘʧʨʠʤʝʨ, ʩʚʷʟʴ ʤʝʞʜʫ ʪʦʚʘʨʦʤ ʠ 

ʧʦʩʪʘʚʱʠʢʦʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʦʚʘʨ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʵʪʠʤ ʧʦʩʪʘʚʱʠʢʦʤ. 
Å ʆʛʨʘʥʠʯʝʥʠʷ - ʵʪʦ ʧʨʘʚʠʣʘ ʠ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʠ 

ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤʠ. ʅʘʧʨʠʤʝʨ, ʦʛʨʘʥʠʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʚ ʪʦʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʪʦʚʘʨʘ ʥʘ ʩʢʣʘʜʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ - ʵʪʦ ʧʨʦʮʝʩʩ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʜʘʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʪʦʢʠ ʜʘʥʥʳʭ, ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʠʭ ʧʨʝʦʙʨʘʟʫʶʪ, ʠ ʚʥʝʰʥʠʝ ʩʫʱʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʦʪʧʨʘʚʣʷʶʪ ʠʣʠ ʧʦʣʫʯʘʶʪ ʜʘʥʥʳʝ. ʈʝʟʫʣʴʪʘʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ 

ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʜʚʠʞʝʥʠʝ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʝ ʠ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʝʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʠʩʩʣʝʜʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

Å ʇʦʪʦʢʠ ʜʘʥʥʳʭ - ʤʘʨʰʨʫʪʳ, ʧʦ ʢʦʪʦʨʳʤ ʜʘʥʥʳʝ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʩʠʩʪʝʤʝ. 

Å ʇʨʦʮʝʩʩʳ - ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘʜ ʜʘʥʥʳʤʠ ʜʣʷ ʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

Å ɺʥʝʰʥʠʝ ʩʫʱʥʦʩʪʠ - ʠʩʪʦʯʥʠʢʠ ʠ ʧʦʪʨʝʙʠʪʝʣʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʩʠʩʪʝʤʳ. 

Å ʅʘʢʦʧʠʪʝʣʠ ʜʘʥʥʳʭ - ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʩʫʱʥʦʩʪʝʡ - ʵʪʦ ʧʨʦʮʝʩʩ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʦʪʜʝʣʴʥʳʝ ʩʫʱʥʦʩʪʠ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢʠʭ 

ʢʘʢ ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʠʣʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ. 



-118- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʩʫʱʥʦʩʪʝʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʘʭ 

ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ: 

Å ɸʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʩʫʱʥʦʩʪʝʡ ʧʦʤʦʛʘʝʪ 

ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʩʦʙʳʪʠʷ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʩʫʱʥʦʩʪʷʤʠ ʠ ʢʘʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʦʥʠ ʤʦʛʫʪ ʧʨʝʜʲʷʚʣʷʪʴ. 

Å ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʩʫʱʥʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʜʘʥʥʳʝ ʥʫʞʥʳ ʜʣʷ ʢʘʞʜʦʡ ʩʫʱʥʦʩʪʠ ʠ ʢʘʢ ʦʥʠ ʩʚʷʟʘʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʙʘʟʳ ʜʘʥʥʳʭ. 

Å ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʩʫʱʥʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʨʘʙʦʪʘʪʴ ʩʮʝʥʘʨʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʚʝʨʷʶʪ, ʢʘʢ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ 

ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠ ʢʘʢ ʦʥʘ ʨʝʘʛʠʨʫʝʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ. 

ʄʝʪʦʜʦʣʦʛʠʷ IDEF1X 

DEF1X - ʵʪʦ ʤʝʪʦʜʦʣʦʛʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʘʥʠʝʡ Computer 

Systems Advisers (CSA). ʆʥʘ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝʤ ʤʝʪʦʜʦʣʦʛʠʠ IDEF1 ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ. 

IDEF1X ʠʩʧʦʣʴʟʫʝʪ ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʫʱʥʦʩʪʝʡ, ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʥʠʤʠ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. ʉʫʱʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʥʦʚʥʳʝ 

ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʚ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ, ʘ ʩʚʷʟʠ - ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʵʪʠʤʠ 

ʩʫʱʥʦʩʪʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, IDEF1X ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʳʚʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʄʝʪʦʜʦʣʦʛʠʷ IDEF1X ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʝʡ ʜʝʪʘʣʠʟʘʮʠʠ, ʥʘʯʠʥʘʷ ʦʪ ʦʙʱʝʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʠ ʟʘʢʘʥʯʠʚʘʷ ʜʝʪʘʣʴʥʳʤʠ ʤʦʜʝʣʷʤʠ 

ʦʪʜʝʣʴʥʳʭ ʩʫʱʥʦʩʪʝʡ. ʕʪʠ ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ. 

ɿɸʂʃʖʏɽʅʀɽ 

ʉʪʨʫʢʪʫʨʥʳʤ ʘʥʘʣʠʟʦʤ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʝʝ ʦʙʱʝʛʦ ʦʙʟʦʨʘ ʠ ʟʘʪʝʤ ʜʝʪʘʣʠʟʠʨʫʝʪʩʷ, ʧʨʠʦʙʨʝʪʘʷ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʩ 

ʚʩʝ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʫʨʦʚʥʝʡ. ʈʝʰʝʥʠʝ ʪʨʫʜʥʳʭ ʧʨʦʙʣʝʤ ʧʫʪʝʤ ʠʭ ʨʘʟʙʠʝʥʠʷ ʥʘ ʤʥʦʞʝʩʪʚʦ 

ʤʝʥʴʰʠʭ ʥʝʟʘʚʠʩʠʤʳʭ ʟʘʜʘʯ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʧʦʥʠʤʘʥʠʝ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʘʶʪ ʠʭ ʥʘʜʝʞʥʦʩʪʴ. 

***  
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ɺʚʝʜʝʥʠʝ 

ɺ ʜʘʥʥʦʡ ʣʝʢʮʠʠ ʤʳ ʙʫʜʝʤ ʠʟʫʯʘʪʴ ʘʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʠ ʩʦʨʪʠʨʦʚʢʠ ʜʘʥʥʳʭ. ɸʣʛʦʨʠʪʤʳ 

ï ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʰʘʛʦʚ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʜʘʯʠ. 
ʇʦʠʩʢ ʠ ʩʦʨʪʠʨʦʚʢʘ ʜʘʥʥʳʭ ï ʵʪʦ ʦʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘʜ ʥʘʙʦʨʦʤ 

ʜʘʥʥʳʭ. ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʠ ʩʦʨʪʠʨʦʚʢʠ, ʩʨʘʚʥʠʤ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʫʟʥʘʝʤ, ʢʘʢ ʠʭ ʧʨʠʤʝʥʷʪʴ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʘʣʛʦʨʠʪʤʘ 

ɸʣʛʦʨʠʪʤ - ʵʪʦ ʥʘʙʦʨ ʠʥʩʪʨʫʢʮʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ.  

ɸʣʛʦʨʠʪʤʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ 

ʩʦʨʪʠʨʦʚʢʘ ʜʘʥʥʳʭ, ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʪ.ʜ.  

ɸʣʛʦʨʠʪʤʳ ʷʚʣʷʶʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʴʶ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ.  

ɸʣʛʦʨʠʪʤʳ ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʪʘʢʠʤ ʢʘʢ 

ʩʣʦʞʥʦʩʪʴ, ʪʠʧ ʟʘʜʘʯʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʦʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ, ʠ ʪ.ʜ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚʢʣʶʯʘʶʪ ʘʣʛʦʨʠʪʤ ʩʦʨʪʠʨʦʚʢʠ, ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ, ʘʣʛʦʨʠʪʤ ʩʞʘʪʠʷ 

ʜʘʥʥʳʭ ʠ ʜʨʫʛʠʝ. 

ɸʣʛʦʨʠʪʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ, ʚʢʣʶʯʘʷ ʠʥʬʦʨʤʘʪʠʢʫ, ʤʘʪʝʤʘʪʠʢʫ, 

ʬʠʟʠʢʫ, ʵʢʦʥʦʤʠʢʫ ʠ ʜʨʫʛʠʝ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ. 

ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʘʣʛʦʨʠʪʤʘ: 

1. ʆʧʨʝʜʝʣʝʥʥʦʩʪʴ: ɸʣʛʦʨʠʪʤ ʜʦʣʞʝʥ ʙʳʪʴ ʯʝʪʢʠʤ ʠ ʦʧʨʝʜʝʣʝʥʥʳʤ, ʯʪʦʙʳ ʝʛʦ 

ʤʦʞʥʦ ʙʳʣʦ ʚʳʧʦʣʥʠʪʴ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʩʦʤʥʝʥʠʡ ʠʣʠ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ. 
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2. ʇʦʥʷʪʥʦʩʪʴ: ɸʣʛʦʨʠʪʤ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʥʷʪʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʪʝʭ, ʢʪʦ ʝʛʦ 

ʠʩʧʦʣʴʟʫʝʪ. 

3. ʕʬʬʝʢʪʠʚʥʦʩʪʴ: ɸʣʛʦʨʠʪʤ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʟʘ ʨʘʟʫʤʥʦʝ 

ʚʨʝʤʷ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʥʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʩʫʨʩʦʚ. 

4. ʂʦʨʨʝʢʪʥʦʩʪʴ: ɸʣʛʦʨʠʪʤ ʜʦʣʞʝʥ ʜʘʚʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʣʷ ʚʩʝʭ 

ʜʦʧʫʩʪʠʤʳʭ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

5. ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ: ɸʣʛʦʨʠʪʤ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʤʝʥʠʤ ʢ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʟʘʜʘʯ, 

ʘ ʥʝ ʪʦʣʴʢʦ ʢ ʦʜʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʝ. 

ɸʣʛʦʨʠʪʤʳ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʠʟʤʝʥʝʥʠʝ ʧʦʨʷʜʢʘ ʠʥʩʪʨʫʢʮʠʡ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ 

ʜʨʫʛʠʝ ʤʝʪʦʜʳ. 

ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʜʘʥʥʳʭ - ʵʪʦ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʥʘʡʪʠ ʥʫʞʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʪʘʢʠʭ 

ʢʘʢ ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ, ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ.  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʘ ʜʘʥʥʳʭ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

1. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʠʩʢ - ʵʪʦ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʠ ʥʘʠʚʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ. ʆʥ 

ʧʨʦʩʪʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ ʠ ʩʨʘʚʥʠʚʘʝʪ ʝʛʦ ʩ 

ʠʩʢʦʤʳʤ ʟʥʘʯʝʥʠʝʤ. ɽʩʣʠ ʩʦʚʧʘʜʝʥʠʝ ʥʘʡʜʝʥʦ, ʪʦ ʚʦʟʚʨʘʱʘʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʣʝʤʝʥʪ. 

2. ɹʠʥʘʨʥʳʡ ʧʦʠʩʢ - ʵʪʦʪ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʘʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ 

ʧʦʠʩʢ. ʆʥ ʜʝʣʠʪ ʥʘʙʦʨ ʜʘʥʥʳʭ ʥʘ ʜʚʝ ʯʘʩʪʠ ʠ ʩʨʘʚʥʠʚʘʝʪ ʠʩʢʦʤʦʝ ʟʥʘʯʝʥʠʝ ʩ 

ʵʣʝʤʝʥʪʦʤ ʚ ʩʝʨʝʜʠʥʝ ʢʘʞʜʦʡ ʧʦʣʦʚʠʥʳ. ɽʩʣʠ ʠʩʢʦʤʦʝ ʟʥʘʯʝʥʠʝ ʤʝʥʴʰʝ 

ʩʨʝʜʥʝʛʦ ʵʣʝʤʝʥʪʘ, ʪʦ ʘʣʛʦʨʠʪʤ ʧʨʦʜʦʣʞʘʝʪ ʧʦʠʩʢ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ, ʠʥʘʯʝ 

ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ. 

3. ʍʝ-hʪʘʙʣʠʮʳ - ʵʪʦʪ ʘʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ ʜʘʥʥʳʭ ʚ 

ʙʦʣʴʰʠʭ ʥʘʙʦʨʘʭ. ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʭʝʰ-ʬʫʥʢʮʠʠ, ʢʦʪʦʨʘʷ 

ʧʨʝʦʙʨʘʟʫʝʪ ʢʣʶʯ ʚ ʠʥʜʝʢʩ ʚ ʪʘʙʣʠʮʝ. ɽʩʣʠ ʢʣʶʯ ʥʝ ʥʘʡʜʝʥ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʢʦʣʣʠʟʠʷ, ʠ ʘʣʛʦʨʠʪʤ ʜʦʣʞʝʥ ʙʳʪʴ ʠʟʤʝʥʝʥ. 

4. ʀʝʨʘʨʭʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ - ʵʪʦʪ ʘʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ ʜʘʥʥʳʝ 

ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʜʝʨʝʚʦ. ʆʥ ʥʘʯʠʥʘʝʪ ʩ ʢʦʨʥʷ ʜʝʨʝʚʘ ʠ ʧʝʨʝʭʦʜʠʪ ʢ ʣʠʩʪʴʷʤ, 

ʩʨʘʚʥʠʚʘʷ ʢʘʞʜʳʡ ʫʨʦʚʝʥʴ ʩ ʠʩʢʦʤʳʤ ʟʥʘʯʝʥʠʝʤ. 

5. ʂʣʘʩʪʝʨʠʟʘʮʠʷ - ʵʪʦʪ ʘʣʛʦʨʠʪʤ ʨʘʟʜʝʣʷʝʪ ʜʘʥʥʳʝ ʥʘ ʛʨʫʧʧʳ ʠʣʠ ʢʣʘʩʪʝʨʳ. ʆʥ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʠ ʧʦʤʦʛʘʝʪ ʚ 

ʧʦʠʩʢʝ ʧʦʭʦʞʠʭ ʵʣʝʤʝʥʪʦʚ. 

ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʜʘʥʥʳʭ 

ʉʦʨʪʠʨʦʚʢʘ ʜʘʥʥʳʭ - ʵʪʦ ʧʨʦʮʝʩʩ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʜʘʥʥʳʭ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ ʠʣʠ 

ʫʙʳʚʘʥʠʶ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʚʨʝʤʝʥʝʤ 

ʚʳʧʦʣʥʝʥʠʷ ʠ ʩʣʦʞʥʦʩʪʴʶ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 

1. ʉʦʨʪʠʨʦʚʢʘ ʧʫʟʳʨʴʢʦʤ (Bubble sort) - ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʠ ʥʘʠʚʥʳʡ ʘʣʛʦʨʠʪʤ 

ʩʦʨʪʠʨʦʚʢʠ. ʆʥ ʩʨʘʚʥʠʚʘʝʪ ʢʘʞʜʫʶ ʧʘʨʫ ʩʦʩʝʜʥʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʤʝʥʷʝʪ ʠʭ 

ʤʝʩʪʘʤʠ, ʝʩʣʠ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʧʨʘʚʠʣʴʥʦʤ ʧʦʨʷʜʢʝ. ʅʝʜʦʩʪʘʪʦʢ ʵʪʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʠʤʝʝʪ ʢʚʘʜʨʘʪʠʯʥʫʶ ʩʣʦʞʥʦʩʪʴ O(n^2), ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 

ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ. 

2. ʉʦʨʪʠʨʦʚʢʘ ʚʳʙʦʨʦʤ (Selection sort) - ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪ ʥʘʠʤʝʥʴʰʠʡ 

ʵʣʝʤʝʥʪ ʠ ʩʪʘʚʠʪ ʝʛʦ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ. ɿʘʪʝʤ ʦʥ ʥʘʭʦʜʠʪ ʚʪʦʨʦʡ ʥʘʠʤʝʥʴʰʠʡ 

ʵʣʝʤʝʥʪ ʠ ʩʪʘʚʠʪ ʝʛʦ ʥʘ ʚʪʦʨʦʝ ʤʝʩʪʦ ʠ ʪ.ʜ. ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʪʘʢʞʝ ʠʤʝʝʪ 

ʢʚʘʜʨʘʪʠʯʥʫʶ ʩʣʦʞʥʦʩʪʴ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʙʳʩʪʨʝʝ, ʯʝʤ ʩʦʨʪʠʨʦʚʢʘ ʧʫʟʳʨʴʢʦʤ, 

ʥʘ ʥʝʢʦʪʦʨʳʭ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -121- 

 

3. ʉʦʨʪʠʨʦʚʢʘ ʚʩʪʘʚʢʘʤʠ (Insertion sort) - ʵʪʦʪ ʘʣʛʦʨʠʪʤ ʩʨʘʚʥʠʚʘʝʪ ʢʘʞʜʳʡ 

ʵʣʝʤʝʥʪ ʩ ʦʩʪʘʣʴʥʳʤʠ ʠ ʚʩʪʘʚʣʷʝʪ ʝʛʦ ʥʘ ʥʫʞʥʦʝ ʤʝʩʪʦ. ɽʩʣʠ ʵʣʝʤʝʥʪ ʤʝʥʴʰʝ, 

ʪʦ ʦʥ ʩʪʘʚʠʪʩʷ ʧʝʨʝʜ ʵʪʠʤ ʵʣʝʤʝʥʪʦʤ, ʝʩʣʠ ʙʦʣʴʰʝ - ʪʦ ʧʦʩʣʝ ʥʝʛʦ. ʉʣʦʞʥʦʩʪʴ 

ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ O(n^2) ʪʘʢʞʝ ʢʚʘʜʨʘʪʠʯʥʘʷ, ʥʦ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ. 

4. ɹʳʩʪʨʘʷ ʩʦʨʪʠʨʦʚʢʘ (Quicksort) - ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʩʦʨʪʠʨʦʚʢʠ. ʆʥ ʜʝʣʠʪ ʤʘʩʩʠʚ ʥʘ ʜʚʝ ʯʘʩʪʠ, ʚʳʙʠʨʘʝʪ ʥʝʢʦʪʦʨʳʡ ʵʣʝʤʝʥʪ ʢʘʢ 

ʦʧʦʨʥʳʡ ʠ ʩʦʨʪʠʨʫʝʪ ʢʘʞʜʫʶ ʠʟ ʯʘʩʪʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ. ʕʪʦʪ 

ʘʣʛʦʨʠʪʤ ʠʤʝʝʪ ʩʣʦʞʥʦʩʪʴ O(n log n), ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʙʳʩʪʨʳʤ, 

ʯʝʤ ʜʨʫʛʠʝ ʘʣʛʦʨʠʪʤʳ. 

5. ʉʦʨʪʠʨʦʚʢʘ ʩʣʠʷʥʠʝʤ (Merge sort) - ʝʱʝ ʦʜʠʥ ʘʣʛʦʨʠʪʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʨʘʟʜʝʣʝʥʠʠ ʠ ʦʙʲʝʜʠʥʝʥʠʠ. ʆʥ ʨʘʟʜʝʣʷʝʪ ʤʘʩʩʠʚ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ, 

ʩʦʨʪʠʨʫʝʪ ʠʭ ʦʪʜʝʣʴʥʦ, ʘ ʟʘʪʝʤ ʦʙʲʝʜʠʥʷʝʪ ʠʭ ʚʤʝʩʪʝ. ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʪʘʢʞʝ 

ʠʤʝʝʪ ʩʣʦʞʥʦʩʪʴ O(n log n). 

ɺʳʙʦʨ ʘʣʛʦʨʠʪʤʘ ʩʦʨʪʠʨʦʚʢʠ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʤʘ ʜʘʥʥʳʭ, ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʢʦʨʦʩʪʠ ʠ ʪʠʧʫ 

ʜʘʥʥʳʭ. ɼʣʷ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʨʪʠʨʦʚʢʫ ʧʫʟʳʨʴʢʦʤ ʠʣʠ 

ʩʦʨʪʠʨʦʚʢʫ ʚʩʪʘʚʢʘʤʠ. ɼʣʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʳʩʪʨʫʶ 

ʩʦʨʪʠʨʦʚʢʫ ʠʣʠ ʩʦʨʪʠʨʦʚʢʫ ʩʣʠʷʥʠʝʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʠʤʝʶʪ ʣʫʯʰʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʉʨʘʚʥʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʘ ʠ ʩʦʨʪʠʨʦʚʢʠ ʜʘʥʥʳʭ 

ʇʦʠʩʢ ʘʣʛʦʨʠʪʤʦʚ ʠ ʩʦʨʪʠʨʦʚʢʘ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʚ ʨʘʙʦʪʝ ʩ 

ʜʘʥʥʳʤʠ. ʅʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʙʦʨ ʘʣʛʦʨʠʪʤʘ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʦʙʲʝʤ ʜʘʥʥʳʭ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʢʦʨʦʩʪʠ ʠ ʪʦʯʥʦʩʪʴ ʩʦʨʪʠʨʦʚʢʠ ʠʣʠ ʧʦʠʩʢʘ.  

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʩʪʳʝ ʘʣʛʦʨʠʪʤʳ, 

ʪʘʢʠʝ ʢʘʢ ʩʦʨʪʠʨʦʚʢʘ ʚʩʪʘʚʢʘʤʠ ʠʣʠ ʧʫʟʳʨʴʢʦʚʘʷ ʩʦʨʪʠʨʦʚʢʘ, ʘ ʜʣʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʣʫʯʰʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʪʘʢʠʝ ʢʘʢ ʙʳʩʪʨʘʷ ʩʦʨʪʠʨʦʚʢʘ ʠʣʠ ʩʦʨʪʠʨʦʚʢʘ 

ʩʣʠʷʥʠʝʤ. 

 

ʉʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʉʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʨʘʟʤʝʨ ʜʘʥʥʳʭ, ʪʠʧ ʜʘʥʥʳʭ ʠ ʚʳʙʨʘʥʥʳʡ ʘʣʛʦʨʠʪʤ. ʅʝʢʦʪʦʨʳʝ ʘʣʛʦʨʠʪʤʳ, ʪʘʢʠʝ ʢʘʢ 

ʩʦʨʪʠʨʦʚʢʘ ʧʫʟʳʨʴʢʦʤ ʠ ʩʦʨʪʠʨʦʚʢʘ ʚʩʪʘʚʢʘʤʠ, ʤʦʛʫʪ ʙʳʪʴ ʦʯʝʥʴ ʤʝʜʣʝʥʥʳʤʠ ʜʣʷ ʙʦʣʴʰʠʭ 

ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʠʟ-ʟʘ ʠʭ ʢʚʘʜʨʘʪʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ. ɼʨʫʛʠʝ ʘʣʛʦʨʠʪʤʳ, ʪʘʢʠʝ ʢʘʢ ʙʳʩʪʨʘʷ 

ʩʦʨʪʠʨʦʚʢʘ ʠ ʩʦʨʪʠʨʦʚʢʘ ʩʣʠʷʥʠʝʤ, ʠʤʝʶʪ ʣʫʯʰʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ. 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʝʛʦ 

ʩʣʦʞʥʦʩʪʠ, ʥʦ ʠ ʦʪ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʜʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʥʦʛʦʷʜʝʨʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ, ʧʨʠ ʚʳʙʦʨʝ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʠ ʧʨʦʚʦʜʠʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʘʤʷʪʠ 

ʅʝʢʦʪʦʨʳʝ ʘʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʤʦʛʫʪ ʪʨʝʙʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʘʤʷʪʠ ʜʣʷ 

ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚʦ ʚʨʝʤʷ ʩʦʨʪʠʨʦʚʢʠ. ʅʘʧʨʠʤʝʨ, ʙʳʩʪʨʘʷ ʩʦʨʪʠʨʦʚʢʘ ʪʨʝʙʫʝʪ 

ʚʳʜʝʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʘʤʷʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʦʧʦʨʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠ ʨʘʟʜʝʣʝʥʠʷ 

ʤʘʩʩʠʚʘ ʥʘ ʜʚʝ ʯʘʩʪʠ. ʆʜʥʘʢʦ, ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ, ʪʘʢ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʧʘʤʷʪʴ ʤʦʞʝʪ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʩʦʨʪʠʨʦʚʢʠ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʧʝʨʘʮʠʡ ʯʪʝʥʠʷ ʠ 

ʟʘʧʠʩʠ ʥʘ ʜʠʩʢ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʘ, ʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʘʤʷʪʴ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʭʝʰʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʫʝʪ 

ʤʥʦʞʝʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʘ, ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʘʤʷʪʠ, 

ʥʘʧʨʠʤʝʨ, ʙʠʥʘʨʥʳʡ ʧʦʠʩʢ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ 



-122- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʩʦʨʪʠʨʦʚʢʝ ʜʘʥʥʳʭ. ʅʝʢʦʪʦʨʳʝ 

ʘʣʛʦʨʠʪʤʳ, ʪʘʢʠʝ ʢʘʢ ʩʦʨʪʠʨʦʚʢʘ ʩʣʠʷʥʠʝʤ ʠʣʠ ʙʳʩʪʨʘʷ ʩʦʨʪʠʨʦʚʢʘ, ʩʦʭʨʘʥʷʶʪ ʧʦʨʷʜʦʢ 

ʨʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ, ʪʘʢʠʝ ʢʘʢ ʧʫʟʳʨʴʢʦʚʘʷ ʩʦʨʪʠʨʦʚʢʘ ʠʣʠ ʩʦʨʪʠʨʦʚʢʘ 

ʚʳʙʦʨʦʤ, ʤʦʛʫʪ ʤʝʥʷʪʴ ʵʪʦʪ ʧʦʨʷʜʦʢ. 

ʇʨʠ ʧʦʠʩʢʝ ʜʘʥʥʳʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʙʳʯʥʦ ʥʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ, ʪʘʢ ʢʘʢ ʟʘʜʘʯʘ 

ʧʦʠʩʢʘ - ʵʪʦ ʧʨʦʩʪʦ ʥʘʭʦʞʜʝʥʠʝ ʥʫʞʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ ʙʝʟ ʫʯʝʪʘ ʝʛʦ ʧʦʨʷʜʢʘ. 

ʆʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʙʳʪʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʩʦʭʨʘʥʷʣ ʧʦʨʷʜʦʢ 

ʨʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʠʩʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʝʰʠʨʦʚʘʥʠʷ ʠʣʠ ʠʥʪʝʨʧʦʣʷʮʠʠ. ɺ 

ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠʨʘʪʴ ʘʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʵʪʫ ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʳʭ. 

ʇʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʘ ʠ ʩʦʨʪʠʨʦʚʢʠ ʜʘʥʥʳʭ 

ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʠ ʩʦʨʪʠʨʦʚʢʠ ʜʘʥʥʳʭ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʦʠʩʢʘ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʦʙʣʘʩʪʠ, 

ʛʜʝ ʧʨʠʤʝʥʷʶʪʩʷ ʵʪʠ ʘʣʛʦʨʠʪʤʳ: 

1. ɹʘʟʳ ʜʘʥʥʳʭ: ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʠ ʩʦʨʪʠʨʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʙʳʩʪʨʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʚ ʙʘʟʘʭ. ʅʘʧʨʠʤʝʨ, ʘʣʛʦʨʠʪʤ ʩʦʨʪʠʨʦʚʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ ʣʝʛʢʦ 

ʜʦʩʪʫʧʥʳ ʜʣʷ ʧʦʠʩʢʘ. 

2. ʇʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ: ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʠʩʢʘ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʠʩʢʘ 

ʧʦ ʩʪʝʧʝʥʠ ʨʝʣʝʚʘʥʪʥʦʩʪʠ. 

3. ɸʥʘʣʠʟ ʜʘʥʥʳʭ: ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʠ ʩʦʨʪʠʨʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʘʥʘʣʠʟʝ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʪʨʝʥʜʦʚ. 

4. ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ: ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʦʙʫʯʝʥʠʠ 

ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʦʙʫʯʝʥʠʷ. 

5. ɺʝʙ-ʨʘʟʨʘʙʦʪʢʘ: ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʠ ʩʦʨʪʠʨʦʚʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ ʟʘʛʨʫʟʢʠ 

ʩʪʨʘʥʠʮ. 

6. ʆʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ (NLP): ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʠ ʩʦʨʪʠʨʦʚʢʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʠʟʚʣʝʯʝʥʠʷ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

7. ɹʠʦʠʥʬʦʨʤʘʪʠʢʘ: ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʠ ʩʦʨʪʠʨʦʚʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʛʝʥʦʤʳ ʠ ʧʨʦʪʝʦʤʳ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʜʘʥʥʦʡ ʣʝʢʮʠʠ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʩʚʦʡʩʪʚʘ ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʘ ʠ 

ʩʦʨʪʠʨʦʚʢʠ ʜʘʥʥʳʭ. ʄʳ ʠʟʫʯʠʣʠ, ʯʪʦ ʪʘʢʦʝ ʘʣʛʦʨʠʪʤ, ʢʘʢʠʝ ʘʣʛʦʨʠʪʤʳ ʩʫʱʝʩʪʚʫʶʪ ʜʣʷ ʧʦʠʩʢʘ 

ʠ ʩʦʨʪʠʨʦʚʢʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʠʣʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʊʘʢʞʝ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʧʨʠʤʝʥʝʥʠʝ 

ʵʪʠʭ ʘʣʛʦʨʠʪʤʦʚ ʚ ʨʝʘʣʴʥʳʭ ʟʘʜʘʯʘʭ. ʇʦʥʠʤʘʥʠʝ ʠ ʫʤʝʥʠʝ ʧʨʠʤʝʥʷʪʴ ʘʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʠ 

ʩʦʨʪʠʨʦʚʢʠ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘʚʳʢʦʤ ʜʣʷ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʠ ʧʦʤʦʞʝʪ ʥʘʤ ʨʝʰʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ ʵʬʬʝʢʪʠʚʥʦ ʠ ʦʧʪʠʤʘʣʴʥʦ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʶ CASE-ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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Abstract 

The article is devoted to the use of CASE-technologies in various spheres of activity. It 

describes the basic principles of work and their advantages and examples of use. It also gives 

recommendations on choosing the most appropriate CASE-technology for a particular project and 

solving typical problems associated with their use. 
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ɺʚʝʜʝʥʠʝ 

Case-ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʚʢʣʶʯʘʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʘ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ, 

ʫʧʨʦʱʝʥʠʝ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʠ ʫʧʨʘʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʆʥʠ 

ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ case-ʪʝʭʥʦʣʦʛʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʦʪʣʘʜʢʠ, ʘ ʪʘʢʞʝ ʦʙʫʯʝʥʠʷ 

ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. 
Case-ʪʝʭʥʦʣʦʛʠʠ: ʩʫʪʴ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 

Case-ʪʝʭʥʦʣʦʛʠʠ (Computer-Aided Software Engineering) ï ʵʪʦ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 

ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ, ʪʝʩʪʠʨʦʚʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ case-ʪʝʭʥʦʣʦʛʠʡ: 

1. ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʇʆ: case-ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʤʦʛʘʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʩʥʠʞʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ ʠ ʫʣʫʯʰʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

2. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ: case-ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʧʦʤʦʯʴ ʢʦʤʘʥʜʘʤ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʨʘʙʦʪʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʩʦʢʨʘʱʘʷ ʚʨʝʤʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ 

ʧʦʟʚʦʣʷʷ ʠʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʚʘʞʥʳʭ ʟʘʜʘʯʘʭ. 

3. ʋʧʨʦʱʝʥʠʝ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ: case-ʩʨʝʜʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʛʦʪʦʚʳʝ ʰʘʙʣʦʥʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʦʙʫʯʝʥʠʝ. 

4. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ: case-ʩʠʩʪʝʤʳ ʧʦʤʦʛʘʶʪ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩʳ ʨʘʟʨʘʙʦʪʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠ ʧʨʝʜʩʢʘʟʫʝʤʳʡ 

ʨʝʟʫʣʴʪʘʪ. 

5. ʋʧʨʘʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷʤʠ: case-ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʇʆ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʠʭ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ case-ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ: 



-124- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

1. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: case-ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠ ʦʙʥʦʚʣʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ. 

2. ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ: case-ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʚʢʣʶʯʘʷ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʟʘʜʘʯ ʠ ʢʦʥʪʨʦʣʴ 

ʨʝʩʫʨʩʦʚ. 

3. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ: case-ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʦʪʣʘʜʢʠ ʢʦʜʘ. 

4. ʆʙʫʯʝʥʠʝ ʠ ʩʝʨʪʠʬʠʢʘʮʠʷ: case-ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʇʆ. 

ɺ ʮʝʣʦʤ, case-ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ. 

ʏʪʦ ʪʘʢʦʝ case-ʪʝʭʥʦʣʦʛʠʠ? 

Case-ʪʝʭʥʦʣʦʛʠʠ - ʵʪʦ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ, 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʪʘʢʠʝ ʢʘʢ ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ case-ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ IBM Rational Software Architect. ʕʪʦʪ 

ʠʥʩʪʨʫʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʜʘ. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʜʨʫʛʠʝ case-ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ IBM Rational Unified Process ʠ 

Microsoft Visual Studio. ʕʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʤʦʛʘʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʚʦʶ 

ʨʘʙʦʪʫ, ʫʧʨʘʚʣʷʪʴ ʧʨʦʝʢʪʘʤʠ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʇʆ. 

ɺ ʦʙʱʝʤ, case-ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʘʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ case-ʪʝʭʥʦʣʦʛʠʡ 

Case-ʪʝʭʥʦʣʦʛʠʠ (Computer-Aided Software Engineering) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʙʦʨ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʠ ʠʥʞʝʥʝʨʘʤ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʨʝʜʩʪʚʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʥʘʣʠʟʘ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʚʝʨʩʠʷʤʠ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʝʤ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ case-ʪʝʭʥʦʣʦʛʠʡ ʦʩʥʦʚʘʥ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʦʚ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʘʟʨʘʙʦʪʢʠ ʇʆ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʙʦʣʝʝ 

ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʭ ʟʘʜʘʯʘʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʫʪʠʥʥʳʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ case-ʪʝʭʥʦʣʦʛʠʡ ʚʢʣʶʯʘʶʪ: 

1. ʉʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ: ʧʦʤʦʛʘʶʪ ʩʦʙʠʨʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ. 

2. ʉʨʝʜʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ: ʧʦʤʦʛʘʶʪ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ, ʪʘʢʠʝ ʢʘʢ 

ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ, ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ. 

3. ʉʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ: ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʨʝʜʳ 

ʨʘʟʨʘʙʦʪʢʠ, ʢʦʤʧʠʣʷʪʦʨʳ ʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨʳ. 

4. ʉʨʝʜʩʪʚʘ ʪʝʩʪʠʨʦʚʘʥʠʷ: ʧʦʤʦʛʘʶʪ ʥʘʭʦʜʠʪʴ ʠ ʠʩʧʨʘʚʣʷʪʴ ʦʰʠʙʢʠ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ. 

5. ʉʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ: ʧʦʤʦʛʘʶʪ ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʧʨʦʝʢʪʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

6. ʉʨʝʜʩʪʚʘ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ: ʧʦʤʦʛʘʶʪ ʩʦʟʜʘʚʘʪʴ ʜʦʢʫʤʝʥʪʘʮʠʶ ʜʣʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ case-ʪʝʭʥʦʣʦʛʠʡ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -125- 

 

ʆʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʨʝʜʩʪʚʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʪʘʢʠʭ ʢʘʢ ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ 

ʧʦʜʜʝʨʞʢʘ. 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ case-ʪʝʭʥʦʣʦʛʠʡ ʚʢʣʶʯʘʶʪ ʩʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ, 

ʩʨʝʜʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ, ʩʨʝʜʩʪʚʘ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘʤʠ ʠ ʩʨʝʜʩʪʚʘ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ case-ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʫʣʫʯʰʠʪʴ 

ʝʛʦ ʢʘʯʝʩʪʚʦ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ. 

ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ case-ʪʝʭʥʦʣʦʛʠʡ: 

1. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʇʆ: case-ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʫʪʠʥʥʳʝ ʦʧʝʨʘʮʠʠ, ʯʪʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʧʦʚʳʰʘʝʪ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

2. ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʇʆ: case-ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʥʘʭʦʜʠʪʴ ʠ ʠʩʧʨʘʚʣʷʪʴ 

ʦʰʠʙʢʠ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ 

ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʚ ʙʫʜʫʱʝʤ. 

3. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ: case-ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʜʠʥʳʡ 

ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʠ 

ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. 
4. ʋʧʨʘʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʠʟʤʝʥʝʥʠʷʤʠ: case-ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ 

ʫʧʨʘʚʣʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ 
ʨʘʟʨʘʙʦʪʢʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʛʠʙʢʦʩʪʴ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ. 

5. ʆʙʫʯʝʥʠʝ ʠ ʩʝʨʪʠʬʠʢʘʮʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ: case-ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 
ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʯʪʦ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 
ʨʘʙʦʪʳ. 

ʕʪʦ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ case-ʪʝʭʥʦʣʦʛʠʡ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʘʥʘʣʠʟ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ 
ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ case-ʪʝʭʥʦʣʦʛʠʡ: 

1. ʉʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ: ʇʦʤʦʛʘʶʪ ʩʦʙʠʨʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 
2. ʉʨʝʜʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ: ʇʦʤʦʛʘʶʪ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʠ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠʭ 

3. ʉʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ: ɺʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʢʦʤʧʠʣʷʪʦʨʳ, ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ 

4. ʉʨʝʜʩʪʚʘ ʪʝʩʪʠʨʦʚʘʥʠʷ: ʇʦʤʦʛʘʶʪ ʥʘʭʦʜʠʪʴ ʠ ʠʩʧʨʘʚʣʷʪʴ ʦʰʠʙʢʠ 

5. ʉʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ: ʇʦʤʦʛʘʶʪ ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʨʘʟʨʘʙʦʪʢʫ ʇʆ 

6. ʉʨʝʜʩʪʚʘ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ: ʇʦʤʦʛʘʶʪ ʩʦʟʜʘʪʴ ʜʦʢʫʤʝʥʪʘʮʠʶ ʜʣʷ ʇʆ 

ʂʘʢ ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʫʶ case-ʪʝʭʥʦʣʦʛʠʶ ʜʣʷ ʧʨʦʝʢʪʘ? 

ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʝʡ case-ʪʝʭʥʦʣʦʛʠʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʠʧ ʧʨʦʝʢʪʘ, 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʇʆ, ʦʧʳʪ ʢʦʤʘʥʜʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʙʶʜʞʝʪ.  

ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʘʩʧʝʢʪʳ: 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ: ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʳʙʨʘʥʥʘʷ case-ʪʝʭʥʦʣʦʛʠʷ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʚʘʰʝʛʦ ʧʨʦʝʢʪʘ. 

2. ʉʪʦʠʤʦʩʪʴ: ʉʨʘʚʥʠʪʝ ʩʪʦʠʤʦʩʪʴ ʨʘʟʣʠʯʥʳʭ case-ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʳʙʝʨʠʪʝ ʪʫ, 

ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʘʰʝʤʫ ʙʶʜʞʝʪʫ. 

3. ʆʧʳʪ ʢʦʤʘʥʜʳ: ɽʩʣʠ ʚʘʰʘ ʢʦʤʘʥʜʘ ʫʞʝ ʠʤʝʝʪ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

case-ʪʝʭʥʦʣʦʛʠʝʡ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʭʦʨʦʰʠʤ ʚʳʙʦʨʦʤ. 

4. ʉʦʚʤʝʩʪʠʤʦʩʪʴ: ʋʙʝʜʠʪʝʩʴ, ʯʪʦ case-ʪʝʭʥʦʣʦʛʠʷ ʩʦʚʤʝʩʪʠʤʘ ʩ ʜʨʫʛʠʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʦʪʦʨʳʝ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ. 

5. ʆʪʟʳʚʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: ʆʟʥʘʢʦʤʴʪʝʩʴ ʩ ʦʪʟʳʚʘʤʠ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʚʳʙʨʘʥʥʦʡ ʚʘʤʠ case-ʪʝʭʥʦʣʦʛʠʠ. 



-126- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

6. ʇʦʜʜʝʨʞʢʘ: ɺʳʙʝʨʠʪʝ case-ʪʝʭʥʦʣʦʛʠʶ ʩ ʭʦʨʦʰʝʡ ʧʦʜʜʝʨʞʢʦʡ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʦʙʥʦʚʣʝʥʠʡ ʠ ʥʦʚʳʭ ʬʫʥʢʮʠʡ. 

7. ʆʙʫʯʝʥʠʝ: ɽʩʣʠ ʚʳ ʥʝ ʟʥʘʢʦʤʳ ʩ ʚʳʙʨʘʥʥʦʡ case-ʪʝʭʥʦʣʦʛʠʝʡ, ʫʙʝʜʠʪʝʩʴ, ʯʪʦ 

ʝʩʪʴ ʜʦʩʪʫʧʥʳʝ ʢʫʨʩʳ ʠʣʠ ʨʝʩʫʨʩʳ ʜʣʷ ʦʙʫʯʝʥʠʷ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ case-ʪʝʭʥʦʣʦʛʠʡ: 

1. ʉʣʦʞʥʦʩʪʴ ʚ ʦʩʚʦʝʥʠʠ: ʅʝʢʦʪʦʨʳʝ case-ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʙʳʪʴ ʩʣʦʞʥʳʤʠ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʠ ʦʩʚʦʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

2. ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ: ʅʝʢʦʪʦʨʳʝ case-ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʠʤʝʪʴ ʚʳʩʦʢʫʶ 

ʩʪʦʠʤʦʩʪʴ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʦʩʠʣʴʥʳʤ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʢʦʤʧʘʥʠʡ ʠʣʠ 

ʩʪʘʨʪʘʧʦʚ. 

3. ʆʛʨʘʥʠʯʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ: ʅʝʢʦʪʦʨʳʝ case-ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʫʶ 

ʧʦʜʜʝʨʞʢʫ ʠʣʠ ʥʝ ʠʤʝʶʪ ʝʝ ʚʦʦʙʱʝ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʙʣʝʤʘʤ ʚ 

ʙʫʜʫʱʝʤ. 

ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ ʧʨʠ ʚʳʙʦʨʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ case-ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦʙʳ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʫʩʧʝʰʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

Case-ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʘʥʘʣʠʟʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʤʘʥʜʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʇʨʠʤʝʥʝʥʠʝ case-ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʦʚ ʠ ʩʥʠʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ. ʆʜʥʘʢʦ, ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ case-ʪʝʭʥʦʣʦʛʠʡ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʣʦʞʥʦʩʪʴʶ ʚʥʝʜʨʝʥʠʷ 

ʠ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʇʦʵʪʦʤʫ, ʧʨʠ ʚʳʙʦʨʝ ʧʦʜʭʦʜʷʱʝʡ case-

ʪʝʭʥʦʣʦʛʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʘ ʠ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʘʟʯʠʢʘ. 

***  

1. http://lib.ulstu.ru/venec/disk/2017/324.pdfhttps://rg.ru/2023/05/03/dlia-samyh-umnyh.html 

2. https://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/10416.pdf 

3. https://studylib.ru/doc/2576204/1.-vendrov-a.m.-case-tehnologii.-sovremennye-metody-

i?ysclid=ls01biwqiw566078081 

4. https://lektsia.com/4x656a.html?ysclid=ls01bmeazg608419674 

5. https://www.kpms.ru/Automatization/CASE_tools.htm 

6. https://studopedia.ru/7_49153_proektirovanie-s-ispolzovaniem-CASE-

tehnologiy.html?ysclid=ls01bpsy22424642037 

ʈʝʥʩʢʦʚ ɼ.ɸ., ɹʘʨʠʥʦʚ ɼ.ʄ., ɻʦʨʦʭʦʚ ɸ.ɺ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɺʦʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʩʚʷʟʠ 

(ʈʦʩʩʠʷ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) 

doi: 10.18411/trnio-05-2024-745 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʠ ʚʳʟʦʚʳ, ʩ 

ʢʦʪʦʨʳʤʠ ʦʥʘ ʩʪʘʣʢʠʚʘʝʪʩʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʇʨʠʥʮʠʧʳ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

 

Abstract 

In this article, we will look at the basic principles and benefits of process automation, as well as 

its application in various industries and the challenges it faces. 

Keywords: ʘutomation of technological processes, Principles of automation of technological 

processes. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -127- 

 

 

ɺʚʝʜʝʥʠʝ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʢʨʘʪʠʪʴ 

ʟʘʪʨʘʪʳ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʰʠʥ, ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ 

ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʶʪʩʷ ʣʶʜʴʤʠ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʨʘʙʦʯʫʶ 

ʩʠʣʫ. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʥʘʥʠʤʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ, ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭ ʞʝ ʟʘʜʘʯ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ ʠ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʜʣʷ ʨʘʙʦʯʠʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʤʦʞʝʪ ʧʦʤʦʯʴ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʄʘʰʠʥʳ ʠ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʪʦʯʥʦʩʪʠ ʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. 

ʆʜʥʘʢʦ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʪʘʢʞʝ ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ 

ʥʝʢʦʪʦʨʳʤʠ ʚʳʟʦʚʘʤʠ ʠ ʧʨʦʙʣʝʤʘʤʠ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ɺʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʤʦʞʝʪ ʙʳʪʴ ʜʦʨʦʛʦʩʪʦʷʱʠʤ, ʠ ʧʨʝʜʧʨʠʷʪʠʷʤ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʚʨʝʤʷ ʜʣʷ 

ʦʢʫʧʘʝʤʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ. 

ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʨʘʙʦʪʝ ʩ ʥʦʚʳʤʠ 

ʩʠʩʪʝʤʘʤʠ. ʈʘʙʦʯʠʤ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʚʨʝʤʷ, ʯʪʦʙʳ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʩʠʩʪʝʤʘʤ ʠ 

ʧʦʥʷʪʴ, ʢʘʢ ʦʥʠ ʨʘʙʦʪʘʶʪ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʝʨʩʧʝʢʪʠʚʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʳʛʣʷʜʷʪ 

ʤʥʦʛʦʦʙʝʱʘʶʱʠʤʠ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʙʫʜʫʪ ʧʨʦʜʦʣʞʘʪʴ ʨʘʩʰʠʨʷʪʴʩʷ, ʧʦʟʚʦʣʷʷ ʧʨʝʜʧʨʠʷʪʠʷʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʠ 

ʨʝʩʫʨʩʳ ʠ ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ: ʦʧʨʝʜʝʣʝʥʠʝ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 

ʆʧʨʝʜʝʣʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 
ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ - ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʵʣʝʢʪʨʦʥʥʳʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʪʨʫʜ ʠ ʨʝʩʫʨʩʳ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʢʣʶʯʘʶʪ: 

1. ʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ 

ʨʘʙʦʪʘʪʴ ʢʨʫʛʣʦʩʫʪʦʯʥʦ ʙʝʟ ʧʝʨʝʨʳʚʦʚ ʥʘ ʦʪʜʳʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 

ʦʙʲʝʤ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʠ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ. 

2. ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ: ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʪʦʯʥʦʝ 

ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ ʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ. 

3. ʉʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ, 

ʫʤʝʥʴʰʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʪʨʫʜʥʠʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʪʨʝʙʣʷʶʪ ʤʝʥʴʰʝ ʨʝʩʫʨʩʦʚ ʠ ʵʥʝʨʛʠʠ, ʯʝʤ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

4. ʋʤʝʥʴʰʝʥʠʝ ʨʠʩʢʘ: ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʦʰʠʙʢʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʠ ʫʣʫʯʰʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʨʘʙʦʯʝʤ 

ʤʝʩʪʝ. 

5. ɻʠʙʢʦʩʪʴ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ: ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʤʦʞʥʦ ʣʝʛʢʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ ʠʣʠ ʦʙʲʝʤʘʭ ʚʳʧʫʩʢʘ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ 

ʙʦʣʝʝ ʛʠʙʢʦʡ ʠ ʘʜʘʧʪʠʚʥʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʫʯʥʳʤ ʪʨʫʜʦʤ. 



-128- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʢʣʶʯʘʷ: 

Å ʇʨʦʠʟʚʦʜʩʪʚʦ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ 

ʩʙʦʨʢʠ, ʩʚʘʨʢʠ, ʣʠʪʴʷ, ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ.ʜ. 

Å ʕʥʝʨʛʝʪʠʢʘ: ʘʚʪʦʤʘʪʠʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʛʘʟʦʚʳʭ ʠ ʥʝʬʪʷʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʘ ʪʘʢʞʝ ʚ ʩʠʩʪʝʤʘʭ ʧʝʨʝʜʘʯʠ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ. 

Å ʊʨʘʥʩʧʦʨʪ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ, 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʤʦʨʩʢʠʤʠ ʠ ʚʦʟʜʫʰʥʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ. 

Å ʄʝʜʠʮʠʥʘ ʠ ʬʘʨʤʘʮʝʚʪʠʢʘ: ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʥʘʜ ʤʝʜʠʮʠʥʩʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʘʥʘʣʠʟʘʤʠ, ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʣʝʢʘʨʩʪʚ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʜʝʣʠʡ. 

Å ʉʪʨʦʠʪʝʣʴʩʪʚʦ: ʘʚʪʦʤʘʪʠʢʘ ʫʧʨʘʚʣʷʝʪ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʤʘʰʠʥʘʤʠ, ʨʦʙʦʪʘʤʠ ʠ 

ʩʠʩʪʝʤʘʤʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ. 

ɺ ʮʝʣʦʤ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ. 

ʇʨʠʥʮʠʧʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʇʨʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʨʠʥʮʠʧʳ: 

1. ʕʬʬʝʢʪʠʚʥʦʩʪʴ: ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ 

ʩʚʦʝʡ ʨʘʙʦʪʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʥʠʟʢʠʝ ʟʘʪʨʘʪʳ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. 

2. ɹʝʟʦʧʘʩʥʦʩʪʴ: ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʚʦʟʤʦʞʥʳʝ 

ʘʚʘʨʠʠ ʠ ʠʥʮʠʜʝʥʪʳ. 

3. ʅʘʜʝʞʥʦʩʪʴ: ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʥʘʜʝʞʥʦ ʠ 

ʧʨʝʜʩʢʘʟʫʝʤʦ, ʙʝʟ ʩʙʦʝʚ ʠ ʦʪʢʘʟʦʚ. 

4. ɻʠʙʢʦʩʪʴ: ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʛʠʙʢʠʤʠ ʠ 

ʘʜʘʧʪʠʚʥʳʤʠ, ʯʪʦʙʳ ʦʥʠ ʤʦʛʣʠ ʠʟʤʝʥʷʪʴʩʷ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ 

ʫʩʣʦʚʠʷʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ. 

5. ʇʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʦʩʪʳʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ 

ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʫ. 

6. ʉʦʚʤʝʩʪʠʤʦʩʪʴ: ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʚʤʝʩʪʠʤʳ ʩ 

ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʠʤʠ. 

7. ʕʢʦʥʦʤʠʯʥʦʩʪʴ: ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʚʳʛʦʜʥʳʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

8. ʀʥʪʝʛʨʘʮʠʷ: ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʩ 

ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

9. ɹʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ: ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʟʘʱʠʪʫ ʜʘʥʥʳʭ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʧʦʪʝʨʠ. 

ʇʨʠʥʮʠʧʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ, ʧʨʦʩʪʦʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ, 

ʠʥʪʝʛʨʘʮʠʶ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ. ʕʪʠ ʧʨʠʥʮʠʧʳ ʧʦʤʦʛʘʶʪ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʥʘʜʝʞʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʜʦʩʪʠʞʝʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʊʝʭʥʦʣʦʛʠʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʚʢʣʶʯʘʷ: 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -129- 

 

Å ʇʨʦʤʳʰʣʝʥʥʳʝ ʨʦʙʦʪʳ: ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ, 

ʪʘʢʠʭ ʢʘʢ ʩʚʘʨʢʘ, ʧʦʢʨʘʩʢʘ, ʩʙʦʨʢʘ ʠ ʫʧʘʢʦʚʢʘ ʧʨʦʜʫʢʮʠʠ. 

Å ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ: ʆʙʝʩʧʝʯʠʚʘʶʪ ʢʦʥʪʨʦʣʴ ʠ ʢʦʦʨʜʠʥʘʮʠʶ 

ʨʘʙʦʪʳ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. 

Å ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ: ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ 

ʤʘʪʝʨʠʘʣʦʚ, ʜʝʪʘʣʝʡ ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʬʘʙʨʠʢʝ. 

Å ʊʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ: ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʦʚ. 

Å 3D-ʧʝʯʘʪʴ ʠ ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: ʇʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ ʜʝʪʘʣʠ ʠ 

ʢʦʤʧʦʥʝʥʪʳ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

Å ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT): ʇʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʩʠʩʪʝʤʳ ʚ ʝʜʠʥʫʶ ʩʝʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ 

ʫʣʫʯʰʠʪʴ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

Å ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: ʇʦʟʚʦʣʷʶʪ ʭʨʘʥʠʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. 

Å ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (AI) ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ: ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺʳʟʦʚʳ ʠ ʧʨʦʙʣʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ɺʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʨʷʜʦʤ 

ʚʳʟʦʚʦʚ ʠ ʧʨʦʙʣʝʤ, ʚʢʣʶʯʘʷ: 

Å ɺʳʩʦʢʠʝ ʥʘʯʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ: ɺʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ. 

Å ʉʣʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ: ʈʘʟʣʠʯʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ 

ʩʣʦʞʥʳʤʠ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʦʥʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʥʳʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. 

Å ʈʠʩʢ ʩʙʦʝʚ ʠ ʦʰʠʙʦʢ: ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʩʙʦʠʪʴ ʠʣʠ ʜʘʚʘʪʴ 

ʦʰʠʙʢʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʩʪʘʥʦʚʢʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʚʳʧʫʩʢʫ 

ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

Å ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ: ʊʝʭʥʦʣʦʛʠʠ 
ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʪʩʷ, ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ 

ʦʙʥʦʚʣʝʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

Å ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ: ɼʣʷ ʨʘʙʦʪʳ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʝʨʩʦʥʘʣ ʩ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʩʣʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʚ ʥʝʢʦʪʦʨʳʭ ʦʪʨʘʩʣʷʭ. 

Å ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ: ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʩʦʢʨʘʱʝʥʠʶ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʠʟʤʝʥʝʥʠʶ ʩʦʮʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʧʨʦʪʝʩʪʳ ʠ ʢʦʥʬʣʠʢʪʳ. 

ɹʫʜʫʱʝʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʟʦʚʳ ʠ ʧʨʦʙʣʝʤʳ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʤʝʝʪ 

ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʉ ʨʘʟʚʠʪʠʝʤ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʠʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ. 

ɺ ʙʫʜʫʱʝʤ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʤʦʞʝʪ ʩʪʘʪʴ ʝʱʝ ʙʦʣʝʝ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʧʦʟʚʦʣʷʷ ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʦʚʳʰʘʪʴ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩʥʠʞʘʪʴ ʟʘʪʨʘʪʳ ʠ ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ. ʅʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʳʟʦʚʳ ʠ ʧʨʦʙʣʝʤʳ, ʘ ʪʘʢʞʝ 

ʧʨʦʜʦʣʞʘʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʥʠʟʠʪʴ 

ʟʘʪʨʘʪʳ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, 

ʪʘʢʠʭ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʵʥʝʨʛʝʪʠʢʘ, ʪʨʘʥʩʧʦʨʪ ʠ ʜʨʫʛʠʝ, ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʥʦʚʳʭ ʫʨʦʚʥʝʡ 



-130- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʆʜʥʘʢʦ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʚʳʟʦʚʳ ʠ ʧʨʦʙʣʝʤʳ, ʪʘʢʠʝ ʢʘʢ ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʚʥʝʜʨʝʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʠʩʢʠ ʜʣʷ ʨʘʙʦʯʠʭ ʤʝʩʪ. ɺ ʙʫʜʫʱʝʤ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʚʦ ʚʩʝ ʙʦʣʴʰʝ ʦʪʨʘʩʣʝʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʫʣʫʯʰʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘʤ ʫʧʨʘʚʣʝʥʠʷ 

ʜʘʥʥʳʤʠ, ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʝ ʨʝʰʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ. 

 

 

Abstract 

This article examines the key aspects faced by research laboratories. The main focus is on the 

problems of data management, compliance with regulatory requirements, as well as possible solutions 

to these problems through the design and implementation of a specialized information system. 
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management, automation of laboratory processes, system design. 

 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʝʪʦʜʦʚ. ʎʝʣʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ð 

ʨʘʩʰʠʨʠʪʴ ʟʥʘʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʚʥʝʩʪʠ ʚʢʣʘʜ ʚ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʣʠ 

ʤʝʪʦʜʦʚ. 

ɺ ʭʦʜʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʷʜʦʤ 

ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʣʘʙʦʨʘʪʦʨʠʷ ʠʩʧʳʪʘʥʠʡ ʵʣʝʢʪʨʦʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʨʘʤʢʘʭ ʨʘʙʦʪ ʧʨʦʚʦʜʷʪʩʷ ʧʦʨʷʜʢʘ ʜʝʩʷʪʠ ʪʠʧʦʚ ʠʩʧʳʪʘʥʠʡ ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ: ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ. ʇʨʦʚʦʜʷʪʩʷ ʠʩʧʳʪʘʥʠʷ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʤʠʢʨʦʩʭʝʤ, ʨʝʟʠʩʪʦʨʦʚ, ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʪʨʘʥʟʠʩʪʦʨʦʚ, ʠ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʧʦʥʝʥʪʥʦʡ ʙʘʟʳ (ʕʂɹ). ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʣʘʙʦʨʘʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʡ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʧʦʥʝʥʪʥʦʡ ʙʘʟʳ (ʕʂɹ) 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -131- 

 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ 

ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ. ʊʘʢʞʝ ʦʥʘ ʟʘʥʠʤʘʝʪʩʷ ʘʪʪʝʩʪʘʮʠʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʝʤʦʥʪʦʤ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʝʙʦʣʴʰʦʛʦ ʠ ʧʨʦʩʪʦʛʦ, ʢʨʫʧʥʦʛʦ ʠ ʩʣʦʞʥʦʛʦ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʠ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʭʥʠʢʠ.  

ɹʳʣʠ ʚʳʜʝʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʘʙʦʪʝ: 

ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ: ʵʬʬʝʢʪʠʚʥʦʝ ʩʙʦʨ, ʭʨʘʥʝʥʠʝ, ʜʦʩʪʫʧ ʠ ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʜʘʥʥʳʭ ʦʩʪʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʳʟʦʚʦʤ. ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʬʦʨʤʘʪʦʚ ʜʘʥʥʳʭ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʤʦʞʝʪ ʫʩʣʦʞʥʠʪʴ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʠ ʠʭ 

ʠʥʪʝʛʨʘʮʠʶ. 

ʉʦʙʣʶʜʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ: ʣʘʙʦʨʘʪʦʨʠʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʨʦʛʠʤ 

ʧʨʘʚʠʣʘʤ ʠ ʩʪʘʥʜʘʨʪʘʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʘʥʳ ʠ ʪʠʧʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ, 

ʵʪʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠ ʦʙʨʘʱʝʥʠʠ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ: ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ ʩʣʦʞʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠʣʠ ʫʩʪʘʨʝʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʟʘʤʝʜʣʠʪʴ ʠʣʠ ʜʘʞʝ ʦʩʪʘʥʦʚʠʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʝʢʪʳ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʩʣʝʜʠʪʴ ʟʘ ʠʟʥʦʩʦʤ 

ʠ ʧʨʘʚʠʣʴʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʂʦʤʤʫʥʠʢʘʮʠʷ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ: ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʢʦʦʨʜʠʥʘʮʠʷ ʤʝʞʜʫ 

ʯʣʝʥʘʤʠ ʢʦʤʘʥʜʳ, ʦʩʦʙʝʥʥʦ ʚ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʛʨʫʧʧʘʭ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʳʟʦʚ, 

ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʦʩʦʙʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ.  

ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ: ʣʘʙʦʨʘʪʦʨʠʠ ʯʘʩʪʦ ʨʘʙʦʪʘʶʪ ʩ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʩʪʨʦʛʠʭ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʈʝʰʝʥʠʝ ʵʪʠʭ ʠ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʯʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ. ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʩʧʝʢʪʨʘ ʟʘʜʘʯ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʩʦʙʠʨʘʪʴ, ʭʨʘʥʠʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʭ ʟʘʱʠʪʫ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪ ʢʦʦʨʜʠʥʘʮʠʶ ʨʘʙʦʪʳ ʠ ʧʦʚʳʩʠʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʪʘʢʞʝ ʚʢʣʶʯʠʪ ʤʦʜʫʣʠ ʜʣʷ 
ʦʙʤʝʥʘ ʟʥʘʥʠʷʤʠ ʠ ʢʦʣʣʘʙʦʨʘʪʠʚʥʦʡ ʨʘʙʦʪʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʶ ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʘʙʦʪʳ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ 

ʚʝʜʝʥʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʷʚʣʷʝʪʩʷ MS Excel, ʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʝʨʚʝʨ. ʇʦʜʦʙʥʳʡ ʚʠʜ ʘʨʭʠʪʝʢʪʫʨʳ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʣʘʙʦʨʘʪʦʨʠʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ: 

ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʠʟʤʝʥʝʥ ʪʝʢʫʱʠʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʨʷʜ 

ʜʝʡʩʪʚʠʡ ʠ ʦʧʝʨʘʮʠʡ ʚ ʣʘʙʦʨʘʪʦʨʠʠ; 

ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʤʦʜʫʣʴ ʩʦʦʙʱʝʥʠʡ ʠ ʟʘʜʘʯ ʜʣʷ ʫʜʦʙʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ 

ʪʘʢʞʝ ʤʦʜʫʣʴ ʦʪʦʙʨʘʞʝʥʠʷ ʛʣʘʚʥʦʛʦ ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʣʞʥʦʩʪʠ ʠ 

ʜʝʧʘʨʪʘʤʝʥʪʘ; 

ʩʧʣʘʥʠʨʦʚʘʥʦ, ʯʪʦ ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʧʦʟʚʦʣʷʪʴ ʚʥʦʩʠʪʴ 

ʧʝʨʚʠʯʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʘ ʟʘʪʝʤ ʨʘʙʦʪʘʪʴ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ; 

ʜʘʥʥʳʝ ʚ ʨʘʟʥʳʭ ʦʪʜʝʣʘʭ ʙʫʜʫʪ ʧʨʦʭʦʜʠʪʴ ʦʙʥʦʚʣʝʥʠʷ, ʙʫʜʝʪ ʩʪʨʦʠʪʴʩʷ ʦʪʯʝʪʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʜʝʡʩʪʚʠʡ ʦʪʜʝʣʴʥʦ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʳʥʢʘ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ: 

ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ: 

Å ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 



-132- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

Å ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠʭ ʮʝʣʦʩʪʥʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ; 

Å ʤʦʜʫʣʠ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ; 

Å ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ ʜʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʠ ʨʝʩʫʨʩʘʤʠ: 

Å ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ; 

Å ʪʨʝʢʠʥʛ ʩʪʘʪʫʩʦʚ ʧʨʦʝʢʪʦʚ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ; 

Å ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʠʩʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʟʙʝʛʘʥʠʷ 

ʢʦʥʬʣʠʢʪʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ. 

ʉʦʙʣʶʜʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ: 

Å ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʝʩʪʥʳʤʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʟʘʢʦʥʘʤʠ; 

Å ʨʝʘʣʠʟʘʮʠʷ ʬʫʥʢʮʠʡ ʘʫʜʠʪʘ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʝ ʚʩʝʭ 

ʚʘʞʥʳʭ ʦʧʝʨʘʮʠʡ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

ʩʦʦʪʚʝʪʩʪʚʠʷ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ: 

Å ʚʝʜʝʥʠʝ ʫʯʝʪʘ ʚʩʝʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʝʛʦ ʩʪʘʪʫʩʘ ʠ ʠʩʪʦʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

Å ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

Å ʂʦʤʤʫʥʠʢʘʮʠʷ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ: 

Å ʨʘʟʨʘʙʦʪʢʘ ʩʨʝʜʩʪʚ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʜʦʢʫʤʝʥʪʘʤʠ ʤʝʞʜʫ 

ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ, ʪʘʢʠʭ ʢʘʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʯʘʪ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʜʦʢʫʤʝʥʪʘʮʠʝʡ; 

Å ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʨʘʤʢʘʭ ʨʘʟʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʠʥʪʝʛʨʘʮʠʷ 

ʜʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ: 

Å ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

Å ʥʘʩʪʨʦʡʢʘ ʧʨʘʚ ʜʦʩʪʫʧʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʠʩʩʣʝʜʦʚʘʪʝʣʠ, 

ʪʝʭʥʠʯʝʩʢʠʡ ʧʝʨʩʦʥʘʣ, ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ); 

Å ʣʦʛʠʨʦʚʘʥʠʝ ʚʩʝʭ ʦʧʝʨʘʮʠʡ ʩ ʜʘʥʥʳʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʘʫʜʠʪʘ ʠ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

Å ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ; 

Å ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ 

ʜʘʥʥʳʭ. 

Å ʇʦʜʜʝʨʞʢʘ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ: 

Å ʨʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʠ 

ʫʣʫʯʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ; 

Å ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʚʦʧʨʦʩʦʚ ʠ 

ʧʨʦʙʣʝʤ. 

ʊʘʢʞʝ ʜʣʷ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ 

ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ: 

Å ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʫʩʪʦʡʯʠʚʘ ʢ ʩʙʦʷʤ ʠ ʦʰʠʙʢʘʤ; 

Å ʫ ʩʠʩʪʝʤʳ ʜʦʣʞʥʦ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ 

ʩʙʦʝʚ; 

Å ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ. 

Å ʧʦʥʷʪʥʳʡ ʠ ʘʜʘʧʪʠʚʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʨʠʣʦʞʝʥʠʷ;  

Å ʫʜʦʙʥʘʷ ʥʘʚʠʛʘʮʠʷ ʧʦ ʧʨʠʣʦʞʝʥʠʶ;  

Å ʚʦʟʤʦʞʥʦʩʪʴ ʘʩʠʥʭʨʦʥʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʙʦʪʫ ʜʦ 20 ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʦʜʥʦʚʨʝʤʝʥʥʦ;  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -133- 

 

Å ʨʝʛʫʣʷʨʥʦʝ ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ;  

Å ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʣʝʛʢʦ ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ;  

Å ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ;  

Å ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 

ʧʨʠʣʦʞʝʥʠʷ; 

Å ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʜʘʥʥʳʭ; 

Å ʚʝʩʴ ʬʫʥʢʮʠʦʥʘʣ ʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʠ 

ʠʥʩʪʨʫʢʮʠʷʤʠ. 

ɺ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʜʦʣʞʥʳ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʠʭ ʨʦʣʷʤʠ ʠ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ ʢ ʨʘʟʣʠʯʥʳʤ 

ʬʫʥʢʮʠʷʤ ʩʠʩʪʝʤʳ. ɺ ʊʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʦʣʷʭ ʠ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʷʭ. 

ʊʘʙʣʠʮʘ 1 

ʈʦʣʠ ʠ ʜʦʩʪʫʧʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʚ ʩʠʩʪʝʤʝ. 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʦʣʠ ɼʦʩʪʫʧʥʳʡ ʬʫʥʢʮʠʦʥʘʣ 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʇʦʣʥʳʡ ʜʦʩʪʫʧ 

ɼʠʨʝʢʪʦʨ ʠʩʧʳʪʘʪʝʣʴʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʨʦʩʤʦʪʨ ʚʩʝʭ ʧʨʦʝʢʪʦʚ; 

ʧʨʦʩʤʦʪʨ ʚʩʝʭ ʜʦʢʫʤʝʥʪʦʚ; 

ʚʥʝʩʝʥʠʝ ʠ ʧʨʦʩʤʦʪʨ ʜʦʛʦʚʦʨʦʚ ʠ ʩʧʝʮʠʬʠʢʘʮʠʡ; 

ʥʘʧʠʩʘʥʠʝ ʩʦʦʙʱʝʥʠʡ; 

ʧʨʦʩʤʦʪʨ ʩʦʦʙʱʝʥʠʡ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʩʢʣʘʜʘ 

ʚʥʝʩʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʥʘʢʣʘʜʥʦʡ; 

ʟʘʧʦʣʥʝʥʠʝ ʞʫʨʥʘʣʘ ʧʨʠʝʤʘ; 

ʧʨʦʩʤʦʪʨ ʧʨʦʝʢʪʦʚ, ʥʘʟʥʘʯʝʥʥʳʭ ʝʤʫ; 

ʥʘʟʥʘʯʝʥʠʝ ʟʘʜʘʯ; 

ʧʨʦʩʤʦʪʨ ʟʘʜʘʯ; 

ʥʘʧʠʩʘʥʠʝ ʩʦʦʙʱʝʥʠʡ; 

ʧʨʦʩʤʦʪʨ ʩʦʦʙʱʝʥʠʡ. 

ʉʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ 

ʟʘʧʦʣʥʝʥʠʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʪʠʟʳ; 

ʩʦʟʜʘʥʠʝ ʘʢʪʦʚ ʨʘʙʦʪʳ; 

ʧʨʦʩʤʦʪʨ ʧʨʦʝʢʪʦʚ, ʥʘʟʥʘʯʝʥʥʳʭ ʝʤʫ; 

ʥʘʟʥʘʯʝʥʠʝ ʟʘʜʘʯ; 

ʧʨʦʩʤʦʪʨ ʟʘʜʘʯ; 

ʥʘʧʠʩʘʥʠʝ ʩʦʦʙʱʝʥʠʡ; 

ʧʨʦʩʤʦʪʨ ʩʦʦʙʱʝʥʠʡ. 

ɺʝʜʫʱʠʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ 

ʢʘʯʝʩʪʚʫ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘ ʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʕʂɹ; 

ʧʨʦʩʤʦʪʨ ʧʨʦʝʢʪʦʚ, ʥʘʟʥʘʯʝʥʥʳʭ ʝʤʫ; 

ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨʦʩʤʦʪʨ ʟʘʜʘʯ; 

ʥʘʧʠʩʘʥʠʝ ʠ ʧʨʦʩʤʦʪʨ ʩʦʦʙʱʝʥʠʡ. 

 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʧʝʨʚʠʯʥʳʡ ʚʘʨʠʘʥʪ ʙʘʟʳ ʜʘʥʥʳʭ. ʉʫʱʥʦʩʪʷʤʠ ʚ ʙʘʟʝ ʚʳʩʪʫʧʷʪ:  

Å ʢʣʠʝʥʪʳ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʭʨʘʥʠʪʩʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʦ ʢʣʠʝʥʪʘʭ;  

Å ʜʦʛʦʚʦʨʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʟʘʢʣʶʯʘʪʩʷ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ 

ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʚʥʫʪʨʝʥʥʠʡ ʜʦʢʫʤʝʥʪ-ʩʧʝʮʠʬʠʢʘʮʠʷ; 

Å ʩʧʝʮʠʬʠʢʘʮʠʷ ï ʦʩʥʦʚʥʦʡ ʠ ʩʚʷʟʫʶʱʠʡ ʵʣʝʤʝʥʪ ʚʩʝʡ ʙʘʟʳ, ʚ ʥʝʤ ʙʫʜʝʪ 

ʭʨʘʥʠʪʩʷ ʚʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʕʂɹ, ʫʢʘʟʘʥʥʳʤ ʚ ʜʦʛʦʚʦʨʝ; 

Å ʧʦʟʠʮʠʷ ï ʵʪʦ ʯʘʩʪʴ ʩʧʝʮʠʬʠʢʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʫʢʘʟʘʥʘ ʚʩʷ ʥʝʦʙʭʦʜʠʤʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʦʜʥʦʤʫ ʕʂɹ ʠʟ ʜʦʛʦʚʦʨʘ; 

Å ʧʘʨʪʠʷ - ʩʫʱʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʦʷʚʣʷʝʪʩʷ ʠʟ ʧʦʟʠʮʠʠ, ʢʦʪʦʨʫʶ ʤʦʛʫʪ ʜʦʩʪʘʚʣʷʪʴ 

ʥʘ ʩʢʣʘʜ ʨʘʟʥʳʤʠ ʧʘʨʪʠʷʤʠ; 

Å ʚʳʙʦʨʢʘ ï ʢʣʶʯʝʚʘʷ ʩʫʱʥʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʪʨʫʜʥʠʢʠ ʩʢʣʘʜʘ, ʦʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʫʞʝ ʠʟ ʧʘʨʪʠʡ 

ʢʦʥʢʨʝʪʥʦʛʦ ʕʂɹ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʦʛʦʚʦʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʤʘʨʰʨʫʪʥʘʷ ʢʘʨʪʘ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ 

ʥʘʠʤʝʥʦʚʘʥʠʷ ʠ ʨʝʞʠʤʳ ʠʩʧʳʪʘʥʠʡ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʚʠʜʘ ʠʩʧʳʪʘʥʠʷ, ʠʩʧʦʣʥʷʝʤʳʝ ʢʦʥʢʨʝʪʥʳʤʠ 



-134- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʛʨʫʧʧʘʤʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. ʊʘʢʞʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʛʦʚʦʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʠʩʧʳʪʘʥʠʡ, ʚ 

ʢʦʪʦʨʦʡ ʫʢʘʟʳʚʘʶʪʩʷ ʧʦʟʠʮʠʠ-ʠʩʧʳʪʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ, ʢʦʪʦʨʳʝ ʥʘʩʣʝʜʫʶʪʩʷ ʠʟ ʩʫʱʥʦʩʪʠ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʨʝʞʠʤʳ ʠʩʧʳʪʘʥʠʷ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʥʝʡ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʧʨʦʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʷʚʣʝʥʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠ 

ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠʟ ʩʧʝʮʠʬʠʢʘʮʠʠ ʠ ʊɿ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ. 

ʅʘ ʧʦʩʣʝʜʥʠʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʘʪʴ ʬʦʨʤʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪ ï 

ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʕʪʦʪ ʜʦʢʫʤʝʥʪ ʧʦʟʚʦʣʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʣʝʛʢʦ ʚʩʪʫʧʘʪʴ ʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʦʚʦʡ ʩʠʩʪʝʤʦʡ. ʊʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ 

ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʦʚʦʡ ʩʠʩʪʝʤʦʡ. 

ʀʟ-ʟʘ ʥʝ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʢʦʤʧʘʥʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʥʘ 

ʚʩʝʤ ʧʨʝʜʧʨʠʷʪʠʠ. ɸ ʧʦʜʜʝʨʞʢʘ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤʠ ʩʠʣʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʦʧʠʩʘʥʳ ʧʨʘʚʠʣʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠ 

ʧʦʜʜʝʨʞʘʥʠʷ ʩʠʩʪʝʤʳ ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ. 

ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣ 

ʜʦʩʪʠʛʥʫʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʨʝʰʝʥʠʠ ʤʥʦʞʝʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʈʝʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʙʦʣʴʰʠʤ 

ʦʙʲʝʤʦʤ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʝʥʠʝʤ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʦʦʨʜʠʥʘʮʠʝʡ ʨʘʙʦʪʳ 

ʧʝʨʩʦʥʘʣʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʦʙʝʩʧʝʯʠʪ 

ʩʦʙʣʶʜʝʥʠʝ ʩʪʨʦʛʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʝ ʚʩʝʭ ʦʧʝʨʘʮʠʡ ʜʣʷ 

ʫʜʦʙʩʪʚʘ ʘʫʜʠʪʘ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ʋʧʨʘʚʣʝʥʠʝ 

ʨʠʩʢʘʤʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʣʫʯʰʠʪʴ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʦʧʦʚʝʱʝʥʠʡ, ʯʪʦ ʧʦʚʳʩʠʪ ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʨʦʮʝʜʫʨ 

ʠ ʜʘʥʥʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʢʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʦ ʠ ʦʪʢʨʦʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ 

ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʠʚ ʥʘʜʝʞʥʫʶ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʙʫʜʫʱʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ. ɺ ʥʝʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʫʛʨʦʟʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʢʦʤʧʘʥʠʠ, 
ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʙʳʯʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ. ɸʚʪʦʨʳ ʘʥʘʣʠʟʠʨʫʶʪ ʤʝʪʦʜʳ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʢʣʶʯʘʷ ʢʨʠʧʪʦʛʨʘʬʠʶ, ʤʝʞʩʝʪʝʚʳʝ ʵʢʨʘʥʳ, ʘʥʪʠʚʠʨʫʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ. ʊʘʢʞʝ ʦʙʩʫʞʜʘʶʪʩʷ ʧʦʩʣʝʜʥʠʝ ʪʝʥʜʝʥʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ 
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ʦʙʣʘʩʪʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʘʝʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʫʨʦʚʥʷ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ, ʫʛʨʦʟʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʘʱʠʪʘ ʜʘʥʥʳʭ, ʢʨʠʧʪʦʛʨʘʬʠʷ, ʤʝʞʩʝʪʝʚʳʝ ʵʢʨʘʥʳ, 

ʘʥʪʠʚʠʨʫʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ, ʮʠʬʨʦʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

Abstract 

The article is devoted to the current problem of information security in the modern world. It 

examines the main threats facing companies, states and ordinary users in the digital age. The authors 

review information security techniques, including cryptography, firewalls, antivirus software, and 

employee training. The latest trends and developments in the field of cybersecurity are also discussed, 

as well as recommendations for improving the level of information security. 

Keywords: Information security, cybersecurity, information security threats, data protection, 

cryptography, firewalls, antivirus software, employee training, digital security. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʬʝʨʘ IT-ʪʝʭʥʦʣʦʛʠʡ, 

ʢʠʙʝʨʩʧʦʨʪ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ ʪʨʝʙʫʝʪ ʟʘʱʠʪʳ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʢʣʶʯʦʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʩʦʭʨʘʥʥʦʩʪʠ ʜʘʥʥʳʭ. 

ʇʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʥʦʛʦʛʨʘʥʥʦ ʠ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʘʩʧʝʢʪʦʚ: 

ʇʝʨʚʦʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ, 

ʩʧʦʩʦʙʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʩʣʫʯʘʡʥʳʭ ʠʣʠ 

ʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʫʛʨʦʟ. 

ɺʪʦʨʦʝ  ╖  ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. 

ʊʨʝʪʴʝ ╖ ʢʘʢ ʦʙʲʝʢʪ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʟʫʯʘʶʱʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʠʭ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ. 

ɺʘʞʥʳʤʠ ʠ ʟʥʘʯʠʤʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʘʪʝʛʦʨʠʠ ʷʚʣʷʶʪʩʷ ʝʝ 

ʧʨʠʥʮʠʧʳ: ʜʦʩʪʫʧʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ. 

ʇʝʨʚʘʷ ʠʟ ʥʠʭ ʦʪʚʝʯʘʝʪ ʟʘ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʚʪʦʨʘʷ ï 
ʪʨʘʢʪʫʝʪʩʷ ʟʘʱʠʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʪʨʝʪʴʷ ï ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʜʦʚʝʨʝʥʥʦʤʫ ʣʠʮʫ, ʚʳʩʪʫʧʘʶʱʝʤʫ ʚ ʨʦʣʠ ʠʩʪʦʯʥʠʢʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʯʝʪʚʝʨʪʘʷ ï ʦʙʲʝʜʠʥʷʝʪ ʧʨʝʜʳʜʫʱʠʝ ʪʨʠ ʠ ʛʣʘʩʠʪ ʦ ʪʦʤ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ 

ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʪʦʤʫ, ʢʪʦ ʠʤʝʝʪ ʥʘ ʵʪʦ ʧʨʘʚʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʘʥʥʳʭ ʦʪ ʣʶʙʳʭ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚʥʝʰʥʝʛʦ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʭʘʨʘʢʪʝʨʘ. 

ɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʜʘʪʠʨʫʝʪʩʷ ʝʝ ʦʛʨʘʥʠʯʝʥʠʝʤ ʦʪ ʚʩʝʚʦʟʤʦʞʥʳʭ ʫʛʨʦʟ. ʇʦʜ ʥʠʤʠ 

ʩʪʦʠʪ ʧʦʥʠʤʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʜʝʡʩʪʚʠʡ, ʥʘʥʦʩʷʱʠʭ ʫʱʝʨʙ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠ 

ʢʦʤʧʴʶʪʝʨʥʳʤ ʩʠʩʪʝʤʘʤ, ʧʦʜʚʝʨʛʘʷ ʩʦʩʪʦʷʥʠʝ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʢ ʝʝ ʥʘʨʫʰʝʥʠʶ. 

ɼʘʥʥʳʝ ʦʙʲʝʢʪʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʠʧ ʫʛʨʦʟ. 

ʅʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ï ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʜʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝʜʦʩʪʫʧʥʘ. 

ʅʝʞʝʣʘʪʝʣʴʥʳʡ ʢʦʥʪʝʥʪ ï ʩʘʡʪʳ, ʟʘʧʨʝʱʝʥʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʨʝʩʫʨʩʳ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʦʟʨʘʩʪʫ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚʨʝʜʦʥʦʩʥʳʡ ʢʦʜ, ʦʧʘʩʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʠ ʩʧʘʤ. 

ʋʪʝʯʢʘ ʠʥʬʦʨʤʘʮʠʠ ï ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʩʣʫʯʘʡʥʦ, ʧʫʪʝʤ ʦʰʠʙʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʠ ʫʤʳʰʣʝʥʥʦ, ʧʫʪʝʤ ʢʨʘʞʠ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ 

ʩʣʠʚʘ.  

ʇʦʪʝʨʷ ʜʘʥʥʳʭ ï ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʫʤʳʰʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʩʦʪʨʫʜʥʠʢʦʚ 

ʠʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ. 



-136- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʄʦʰʝʥʥʠʯʝʩʪʚʦ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʨʝʩʪʫʧʣʝʥʠʷ, ʥʘʨʫʰʘʶʱʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʧʦʣʠʪʠʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ). 

ʂʠʙʝʨʚʦʡʥʳ ʠ ʢʠʙʝʨʪʝʨʨʦʨʠʟʤ ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʚʦʡʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʱʘʪʝʣʴʥʦ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʦʩʷʱʝʡ ʧʦʜʘʚʣʷʶʱʠʡ ʠ ʧʨʦʧʘʛʘʥʜʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʘʥʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʚʳʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʫʛʨʦʟ. ʂ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ: 

 ɿʣʦʫʤʳʰʣʝʥʥʠʢʠ (ʭʘʢʝʨʳ) ï ʣʶʜʠ, ʧʦʣʫʯʘʶʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʧʫʪʝʤ ʚʟʣʦʤʘ ʣʠʯʥʳʭ 

ʜʘʥʥʳʭ. 

 ʂʠʙʝʨʧʨʝʩʪʫʧʥʳʝ ʛʨʫʧʧʳ ï ʩʦʦʙʱʝʩʪʚʘ IT-ʩʧʝʮʠʘʣʠʩʪʦʚ, ʟʘʥʠʤʘʶʱʠʝʩʷ 

ʢʠʙʝʨʰʧʠʦʥʘʞʦʤ, ʩʧʫʬʠʥʛʦʤ, ʬʠʰʠʥʛʦʤ ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʤʦʰʝʥʠʯʝʩʪʚʘ. 

 ʂʠʙʝʨʧʦʜʨʘʟʜʝʣʝʥʠʷ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʧʝʮʩʣʫʞʙʳ) ï ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ, ʟʘʱʠʱʘʶʱʠʝ ʠʥʪʝʨʝʩʳ ʣʠʯʥʦʩʪʠ, ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʅʦ ʝʩʣʠ ʦʜʥʠ ʧʦʭʠʱʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʠ ʜʘʥʥʳʝ ʚ ʮʝʣʷʭ ʦʙʦʛʘʱʝʥʠʷ, ʥʘʥʝʩʝʥʠʷ ʚʨʝʜʘ 

ʟʜʦʨʦʚʴʶ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʪʦ ʜʨʫʛʠʝ ʚʣʘʜʝʶʪ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʟʘʱʠʪʳ 

ʛʦʩʫʜʘʨʩʪʚʘ ʦʪ ʚʥʝʰʥʝ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʪʘʢ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʶʙʳʭ ʜʘʥʥʳʭ, ʩʝʪʝʡ, ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʛʣʘʚʥʦʡ 

ʟʘʜʘʯʝʡ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɹʦʨʴʙʘ ʩ ʫʛʨʦʟʘʤʠ ʩʦʩʪʦʠʪ ʠʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʨʘʚʦʚʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʥʠ 

ʚʢʣʶʯʘʶʪ: 

- ʩʦʟʜʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʩʪʨʘʭʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʠʭ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

- ʩʦʩʪʘʚʣʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʌ; 

- ʨʘʟʨʘʙʦʪʢʫ ʧʦʨʷʜʢʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ; 
ʇʨʘʚʦʚʳʝ ʤʝʪʦʜʳ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʢʦʥʦʚ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ: 

- ʩʝʨʪʠʬʠʢʘʮʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ; 

- ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʯʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ;  

- ʘʪʪʝʩʪʘʮʠʷ ʦʙʲʝʢʪʦʚ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʌ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚʢʣʶʯʘʶʪ: 

- ʢʦʥʪʨʦʣʴ ʥʘʜ ʜʝʡʩʪʚʝʥʥʦʩʪʴʶ ʧʨʠʥʠʤʘʝʤʳʭ ʤʝʨ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʩʦʟʜʘʥʠʝ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ; 

- ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʂʘʞʜʳʡ ʠʟ ʤʝʪʦʜʦʚ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʪʨʫʢʪʫʨʥʦ-

ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʤʝʥʝʥʠʝ ʚʩʝʭ ʤʝʪʦʜʦʚ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʫʛʨʦʟʳ ʩʦ ʩʪʦʨʦʥʳ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʠ ʢʠʙʝʨʛʨʫʧʧ. 

ɻʦʩʫʜʘʨʩʪʚʦ ʝʞʝʛʦʜʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʠ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʧʨʝʩʪʫʧʥʦʩʪʴʶ 

ʚ ʩʬʝʨʝ-IT. ɺʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʟʘʱʠʪʫ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʥʦ ʠ ʥʘ ʦʪʨʘʞʝʥʠʝ ʫʛʨʦʟ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʪʨʘʞʝʥʠʝ ʢʠʙʝʨʘʪʘʢ ʨʘʟʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ ʙʣʦʢʠʨʦʚʢʠ. 

ʉʝʛʦʜʥʷ ʩʪʘʥʦʚʷʪʩʷ ʧʦʧʫʣʷʨʥʳʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩʙʦʨʘ, ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ɼʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʠʤ DPL-ʩʠʩʪʝʤʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʟʘʱʠʪʫ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʢʨʘʞʠ ʠ ʫʪʝʯʢʠ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʩʬʦʨʤʠʨʫʝʤ ʪʘʙʣʠʮʫ ʦʩʥʦʚʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -137- 

 

çʉʪʘʭʘʥʦʚʝʮè  ï ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʦʛʥʦʟʠʨʫʶʱʘʷ ʨʠʩʢʠ ʠ 

ʧʨʝʜʦʪʚʨʘʱʘʶʱʘʷ ʫʪʝʯʢʫ ʠʥʬʦʨʤʘʮʠʠ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʢʦʥʪʨʦʣʴ ʪʨʘʬʠʢʘ ʚ 

ʢʦʤʧʘʥʠʠ, ʚʳʷʚʣʝʥʠʝ ʠʥʩʘʡʜʝʨʦʚ ʠ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʠʥʮʠʜʝʥʪʦʚ. 

çInfoWatch Traffic Monitorè ï ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤ 

ʦʙʲʝʤʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʛʣʘʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʢʦʪʦʨʦʡ ʚʳʩʪʫʧʘʶʪ ʤʦʥʠʪʦʨʠʥʛ ʠ ʙʣʦʢʠʨʦʚʢʘ 

ʜʘʥʥʳʭ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʣʫʞʠʪ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʙʣʦʢʠʨʦʚʢʘ 

ʜʘʥʥʳʭ ʜʘʞʝ ʚ ʩʣʫʯʘʷʭ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʠʜʦʠʟʤʝʥʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

çDeviceLock DPLè ï ʭʦʩʪʦʚʘʷ ʩʠʩʪʝʤʘ, ʩʣʫʞʘʱʘʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ 

ʙʣʦʢʠʨʦʚʢʠ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʆʙʰʠʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʮʝʥʘʨʠʷ 

ʢʦʥʪʨʦʣʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʟʘʜʘʯ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

çKaspersky Small Office Securityè ï ʘʥʪʠʚʠʨʫʩʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʱʠʪʳ 

ʜʘʥʥʳʭ ʠ ʩʢʦʨʦʩʪʥʳʤ ʦʙʥʦʚʣʝʥʠʝʤ ʝʝ ʙʘʟʳ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʥʝʙʦʣʴʰʠʤʠ 

ʢʦʤʧʘʥʠʷʤʠ. ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʳʩʪʫʧʘʝʪ ʨʘʩʰʠʨʝʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ, ʢʦʪʦʨʳʡ ʦʭʚʘʪʳʚʘʝʪ 

ʚʩʝ ʘʩʧʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʘʥʠʡ ʩ ʚʥʝʰʥʝʡ ʩʝʪʴʶ. 

çMcAfee Endpoint Protection Essentialè ï ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʘʥʪʠʚʠʨʫʩʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩ 

ʨʘʩʰʠʨʝʥʥʦʡ ʙʘʟʦʡ ʥʘʩʪʨʦʝʢ ʠ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʫʛʨʦʟ ʠ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʠʤ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦʪʘ 

ʦʙʥʦʚʣʝʥʠʷ ʦʪʯʝʪʦʚ. 

IBM QRadar Security Intelligence ï ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʘʣʠʟʫʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʝʩʢʦʣʴʢʦ ʧʨʦʜʫʢʪʦʚ: ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʩʦʙʳʪʠʷʤʠ, ʦʙʥʘʨʫʞʝʥʠʝ ʘʥʦʤʘʣʴʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʠʥʪʝʛʨʘʮʠʶ ʜʘʥʥʳʭ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʞʫʨʥʘʣʘʤʠ. ɻʣʘʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ 

ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʠ ʥʘʙʦʨʘ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

 

ʊʘʙʣʠʮʘ 1 
ʅʘʟʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʳ 
ɺʦʟʤʦʞʥʦʩʪʠ ʅʝʜʦʩʪʘʪʢʠ 

ʉʪʦʠʤʦʩʪʴ 

ʣʠʮʝʥʟʠʠ 

ʉʘʡʪ 

ʨʘʟʨʘʙʦʪʯʠʢʘ 

ʉʪʘʭʘʥʦʚʝʮ 

ʂʦʥʪʨʦʣʴ ʟʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ. 

ʆʪʩʣʝʞʠʚʘʥʠʝ 

ʛʝʦʣʦʢʘʮʠʠ ʧʦ ʚʥʝʰʥʠʤ ʠ 

ʚʥʫʪʨʝʥʥʠʤ IP 

ʩʦʪʨʫʜʥʠʢʦʚ. 

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʩʢʨʠʥʰʦʪʦʚ ʵʢʨʘʥʘ ʩ 

ʠʤʝʶʱʠʤʠʩʷ ʜʘʥʥʳʤʠ. 

ɿʘʧʨʝʪ ʢʦʧʠʨʦʚʘʥʠʷ ʠ 

ʧʝʨʝʩʳʣʢʠ ʬʘʡʣʦʚ, 

ʠʤʝʶʱʠʭ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. 

ɺʳʷʚʣʝʥʠʝ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢ 

ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ 

ʦʙʦʨʫʜʦʚʘʥʠʶ ʩ ʧʦʤʦʱʴʶ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʠʤʝʝʪʩʷ 

ʨʝʞʠʤ ʥʘʙʣʶʜʝʥʠʷ ʩ 

ʫʚʝʜʦʤʣʝʥʠʝʤ 

ʩʦʪʨʫʜʥʠʢʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ 

ʨʫʯʥʦʡ ʦʪʢʨʳʪʦʡ 

ʫʩʪʘʥʦʚʢʝ ʥʘ ʵʢʨʘʥʝ 

ʢʦʤʧʴʶʪʝʨʘ  ʧʦʷʚʠʪʩʷ 

ʫʚʝʜʦʤʣʝʥʠʝ. 

ʅʝʜʦʨʘʙʦʪʘʥʥʳʡ 

ʠʥʪʝʨʬʝʡʩ. 

ʊʨʸʭʤʝʩʷʯʥʘʷ 

ʣʠʮʝʥʟʠʷ: 

- çʉʪʘʭʘʥʦʚʝʮ : 

ʇʦʣʥʳʡ ʂʦʥʪʨʦʣʴè 

ʦʪ 1018 ʨʫʙʣʝʡ; 

- çʉʪʘʭʘʥʦʚʝʮ: 

ʇʈʆè ʦʪ 1323 

ʨʫʙʣʝʡ. 

https://stakhanovet

s.ru/ 

 

InfoWatch Traffic 

Monitor 

ʆʙʥʘʨʫʞʝʥʠʝ 

ʤʦʰʝʥʥʠʯʝʩʢʠʭ ʩʭʝʤ, 

ʥʝʦʯʝʚʠʜʥʳʭ ʫʛʨʦʟ, 

ʪʨʘʬʠʢʘ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ 

ʆʪʩʫʪʩʪʚʠʝ ʢʝʡʣʦʛʛʝʨʘ 

(ʧʝʨʝʭʚʘʪ ʨʘʟʣʠʯʥʳʭ 

ʤʘʥʠʧʫʣʷʮʠʡ ʩ 

ʢʣʘʚʠʘʪʫʨʦʡ 

ʢʦʤʧʴʶʪʝʨʘ) 

ɻʦʜʠʯʥʘʷ 

ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ 

ʣʠʮʝʥʟʠʷ; 

ʩʪʦʠʤʦʩʪʴ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

https://www.infow

atch.ru/products/dl

p-sistema-traffic-

monitor 

 

https://stakhanovets.ru/
https://stakhanovets.ru/
https://www.infowatch.ru/products/dlp-sistema-traffic-monitor
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ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ. 

ɹʣʦʢʠʨʦʚʢʘ ʧʝʨʝʜʘʯ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʂʦʥʪʨʦʣʴ ʟʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʠ ʚʥʫʪʨʠ 

ʢʦʤʧʘʥʠʠ. 

ʅʝʜʦʩʪʘʪʦʯʥʳʡ 

ʬʫʥʢʮʠʦʥʘʣ ʢʦʥʪʨʦʣʷ 

ʥʘʜ ʘʢʪʠʚʥʦʩʪʴʶ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʄʦʜʫʣʴʥʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩ 

ʨʘʟʤʝʱʝʥʠʝʤ ʤʦʜʫʣʝʡ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʩʝʨʚʝʨʘʭ. 

ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʧʦ 

ʟʘʧʨʦʩʫ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʨʝʙʫʝʤʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ. 

DeviceLock DPL 

ʂʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ 

ʩʝʪʝʚʳʤʠ ʩʝʨʚʠʩʘʤʠ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ 

ʥʘʩʪʨʦʡʢʘ ʙʣʦʢʠʨʦʚʢʠ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ. 

ɹʣʦʢʠʨʦʚʢʘ ʜʦʩʪʫʧʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʩʝʨʚʝʨʘʤ 

ʠ ʧʝʨʠʬʝʨʠʡʥʳʤ 

ʫʩʪʨʦʡʩʪʚʘʤ ʠ ʜʘʥʥʳʤ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʪʱʘʪʝʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ 

ʩʮʝʥʘʨʠʷ ʜʣʷ ʙʣʦʢʠʨʦʚʢʠ 

(ʢʦʨʨʝʢʪʥʦʝ 

ʩʨʘʙʘʪʳʚʘʥʠʝ). 

ʆʛʨʘʥʠʯʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ 

ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʦʪʨʫʜʥʠʢʦʚ. 

ɻʦʜʠʯʥʘʷ ʣʠʮʝʥʟʠʷ 

ʦʪ 4275 ʨʫʙʣʝʡ. 

http://devicelock.r

u/ 

 

Kaspersky Small 

Office Security 

ɿʘʱʠʪʘ WEB-ʢʘʤʝʨ. 

ʌʘʡʣʦʚʳʡ ʘʥʪʠʚʠʨʫʩ. 

WEB-ʘʥʪʠʚʠʨʫʩ. 

ɿʘʱʠʪʘ ʦʪ ʩʙʦʨʘ ʜʘʥʥʳʭ 

ʠ ʬʠʥʘʥʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʌʠʣʴʪʨʘʮʠʷ ʘʢʪʠʚʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʐʠʬʨʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʂʦʥʪʨʦʣʴ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠ ʠʭ 

ʦʙʥʦʚʣʝʥʠʷ. 

ɹʣʦʢʠʨʦʚʢʘ ʨʝʢʣʘʤʳ. 

ʆʛʨʘʥʠʯʝʥʥʳʡ 

ʬʫʥʢʮʠʦʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʚ 

WEB-ʧʘʥʝʣʠ. 

ʇʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ 

ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ 

ʥʝʙʦʣʴʰʠʝ ʢʦʤʧʘʥʠʠ. 

ɻʦʜʠʯʥʘʷ ʣʠʮʝʥʟʠʷ 

ʦʪ 3900 ʨʫʙʣʝʡ. 

https://www.kaspe

rsky.ru/small-

business-

security/small-

office-security 

 

McAfee Endpoint 

Protection 

Essential 

ʄʦʥʠʪʦʨʠʥʛ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʉʝʪʝʚʘʷ ʟʘʱʠʪʘ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ. 

ɿʘʱʠʪʘ ʦʪ ʚʠʨʫʩʦʚ-

ʚʳʤʦʛʘʪʝʣʝʡ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ 

ʥʘ ʚʝʨʦʷʪʥʳʝ ʫʛʨʦʟʳ. 

ʂʦʥʪʨʦʣʴ WEB-ʪʨʘʬʠʢʘ. 

ɹʨʘʥʜʤʘʫʵʨ. 

ʊʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴ ʢ 

ʨʝʩʫʨʩʘʤ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʧʨʠ ʧʦʣʥʦʩʪʴʶ 

ʩʢʘʥʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ. 

ʋʩʣʦʞʥʝʥʥʘʷ ʫʩʪʘʥʦʚʢʘ 

ʠ ʥʘʩʪʨʦʡʢʘ. 

 

ɻʦʜʠʯʥʘʷ ʣʠʮʝʥʟʠʷ 

ʦʪ 6000 ʨʫʙʣʝʡ. 

https://www.mcafe

e.com/ru-

ru/index.html 

 

IBM QRadar 

Security 

Intelligence 

ʆʙʰʠʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʘʥʘʣʠʟʘ ʩʝʪʝʚʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʜʝʡʩʪʚʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʟʘʧʫʱʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

ɽʜʠʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ 

ʘʥʘʣʠʟʘ ʫʛʨʦʟ, ʞʫʨʥʘʣʦʚ, 

ʩʦʙʳʪʠʡ ʠ ʜʨʫʛʠʭ 

ʤʘʨʢʝʨʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʮʠʜʝʥʪʦʚ 

ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ. 

ʉʙʦʨ ʠ ʦʙʦʙʱʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʫʛʨʦʟʘʭ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʩʦʩʪʘʚʣʝʥʠʷ 

ʄʘʩʰʪʘʙʥʘʷ ʩʠʩʪʝʤʘ 

ʤʦʞʝʪ ʧʦʚʣʝʯʴ 

ʥʝʢʦʪʦʨʳʝ ʩʣʦʞʥʦʩʪʠ ʩ 

ʠʥʪʝʛʨʘʮʠʝʡ. 

ʅʝʢʦʪʦʨʳʤ 

ʨʝʛʠʩʪʨʠʨʫʝʤʳʤ 

ʩʦʙʳʪʠʷʤ ʥʝ 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʢʘʪʝʛʦʨʠʷ. 

ʇʨʦʙʥʳʡ ʧʝʨʠʦʜ ï 14 

ʜʥʝʡ; ʙʝʩʧʣʘʪʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʇʆ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʬʫʥʢʮʠʦʥʘʣʦʤ. 

ʉʪʦʠʤʦʩʪʴ 

ʣʠʮʝʥʟʠʠ ʦʪ 73000 

ʨʫʙʣʝʡ ʚ ʤʝʩʷʮ. 

https://www.ibm.c

om/docs/ru/qsip/7.

4?topic=quick-

start-guide 

http://devicelock.ru/
http://devicelock.ru/
https://www.kaspersky.ru/small-business-security/small-office-security
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https://www.ibm.com/docs/ru/qsip/7.4?topic=quick-start-guide
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ʦʪʯʝʪʦʚ. 

ʄʘʩʰʪʘʙʠʨʦʚʘʥʥʳʡ 

ʢʦʥʪʨʦʣʴ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʨʘʤʢʘʭ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʈʘʩʯʝʪ ʢʦʨʨʝʣʷʮʠʠ ʠ 

ʘʥʦʤʘʣʴʥʳʭ ʩʦʙʳʪʠʡ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʂʘʞʜʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʳʙʝʨʝʪ ʪʫ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ 

ʙʫʜʝʪ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʵʪʦʡ ʢʦʤʧʘʥʠʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʦʚʦʨʠʪʴ ʦ ʣʫʯʰʝʡ ʠʣʠ ʭʫʜʰʝʡ ʩʠʩʪʝʤʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʣʴʟʷ, ʪʘʢ 

ʢʘʢ ʢʘʞʜʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʝʢʪʦʨ ʟʘʱʠʪʳ ʜʘʥʥʳʭ, ʘ ʟʥʘʯʠʪ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʚʘʞʥʦʡ ʩʬʝʨʦʡ-IT, ʦʥʘ ʪʨʝʙʫʝʪ ʢ ʩʝʙʝ 

ʙʦʣʴʰʦʛʦ ʚʥʠʤʘʥʠʷ, ʤʘʩʰʪʘʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ɼʘʥʥʘʷ ʦʪʨʘʩʣʴ ʥʠʢʦʛʜʘ ʥʝ 

ʧʨʝʢʨʘʪʠʪ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʙʫʜʝʪ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴʩʷ ʩ ʢʘʞʜʳʤ ʜʥʝʤ. 

***  

1. 1 ʉʦʚʨʝʤʝʥʥʘʷ ʢʨʠʧʪʦʛʨʘʬʠʷ ʠ ʘʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʳʭ/ɹʝʟʥʦʩ ʆ.ʉ., ʂʠʨʴʷʢʦʚ ɼ.ʈ. http://id-
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2. 2 ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʢʦʤʧʘʥʠʠ IBM QRadar Security Intelligence Platform 

https://www.ibm.com/docs/ru/qsip/7.4?topic=quick-start-guide 

3. 3 ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʢʦʤʧʘʥʠʠ McAfee Endpoint Protection Essential https://www.mcafee.com/ru-ru/index.html 

4. 4 ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʢʦʤʧʘʥʠʠ Kaspersky Small Office Security https://www.kaspersky.ru/small-business-

security/small-office-security 

5. 5 ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʢʦʤʧʘʥʠʠ DeviceLock DPL http://devicelock.ru/ 

6. 6 ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʢʦʤʧʘʥʠʠ InfoWatch Traffic Monitor https://www.infowatch.ru/products/dlp-sistema-traffic-

monitor 

7. 7 ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʢʦʤʧʘʥʠʠ ʉʪʘʭʘʥʦʚʝʮ https://stakhanovets.ru/ 

8. 8 ʋʛʨʦʟʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] https://searchinform.ru/informatsionnaya-

bezopasnost/osnovy-ib/ugrozy-informatsionnoj-bezopasnosti/  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʚ 

ʨʘʟʨʝʟʝ ʨʘʙʦʪʳ ʙʦʣʴʰʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʘʥʥʳʭ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ 

ʩʫʱʝʩʪʚʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚʳʷʚʣʷʶʪʩʷ ʝʛʦ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ɸʣʛʦʨʠʪʤʠʟʘʮʠʷ, Big data, ʋʧʨʘʚʣʝʥʠʝ 

ʜʘʥʥʳʤʠ, IT ʪʝʭʥʦʣʦʛʠʠ, ʉʪʨʫʢʪʫʨʠʟʘʮʠʷ. 

 

Abstract 

 This article discusses the use of data management technologies in the context of large 

enterprises with large amounts of data. Existing software is analyzed, its advantages and disadvantages 

are identified 

Keywords: Information systems, Algorithmization, Big data, Data management, IT 

technologies, Structuring. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʦʥʠ ʧʦʤʦʛʘʶʪ 

ʙʳʩʪʨʦ ʠ ʣʝʛʢʦ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʫʧʨʘʚʣʷʪʴ ʙʠʟʥʝʩʦʤ, ʨʘʟʚʠʚʘʪʴ ʥʘʫʢʫ. ʉʝʛʦʜʥʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʦʪ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʜʦ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʪʝʭʥʠʢʠ.  

ʈʘʙʦʪʘ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʶʪ ʚʝʜʝʥʠʝ ʙʠʟʥʝʩʘ. ɹʣʘʛʦʜʘʨʷ 

ʚʥʝʜʨʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ 

ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ. 

ʇʦʥʷʪʠʝ çʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè ʦʪʥʦʩʠʪʩʷ ʢʦ ʤʥʦʛʠʤ ʩʝʪʷʤ, ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ 

ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ, ʢʦʪʦʨʳʝ ʣʶʜʠ ʠ ʢʦʨʧʦʨʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʩʤʳʩʣʝʥʠʷ ʜʘʥʥʳʭ 

ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʥʝ ʪʦʣʴʢʦ ʘʥʘʣʠʟʠʨʫʶʪ, ʥʦ ʠ ʩʦʙʠʨʘʶʪ, 

ʦʙʨʘʙʘʪʳʚʘʶʪ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ ʜʘʥʥʳʝ. [1] 

ɺʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ. ʕʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ 

ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʨʦʝʢʪʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʯʝʪʢʦ ʧʦʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʩʚʝʜʝʥʠʷ, ʯʝʪʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʬʠʥʘʥʩʦʚʳʡ ʨʝʟʫʣʴʪʘʪ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

- ɸʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

- ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

- ɼʘʥʥʳʝ. 

- ʇʨʦʮʝʩʩʳ. 
ʌʫʥʢʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʶʪ ʩʙʦʨ, ʭʨʘʥʝʥʠʝ, ʦʙʨʘʙʦʪʢʫ, ʘʥʘʣʠʟ ʠ 

ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ. ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʟʘʜʘʯ. [2] 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʤʳ ʚʳʜʝʣʠʤ ʜʚʘ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʘ: ʜʘʥʥʳʝ ʠ ʧʨʦʮʝʩʩʳ. ɺ 

ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʨʝʜʧʨʠʷʪʠʷ ʝʞʝʜʥʝʚʥʦ ʧʦʣʫʯʘʶʪ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʘʥʥʳʭ, ʠ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʣʠʷʶʪ ʥʘ 

ʨʘʙʦʪʫ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ. ɺʦʧʨʦʩ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʝʡ ʠ 

ʜʘʥʥʳʤʠ ʚʦʟʥʠʢʘʝʪ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʤʧʘʥʠʡ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʇʨʝʜʩʪʘʚʠʚ ʨʘʙʦʪʫ ʥʘʯʠʥʘʶʱʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ, ʚʥʘʯʘʣʝ ʚʩʝ ʢʘʞʝʪʩʷ ʩʦʚʩʝʤ 

ʧʨʦʩʪʳʤ ï ʥʘ ʵʪʘʧʝ ʀʇ ʙʫʭʛʘʣʪʝʨʘ ʤʦʞʝʪ ʣʝʛʢʦ ʟʘʤʝʥʠʪʴ ʙʘʥʢʦʚʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʦʪʜʝʣ 

ʬʠʥʘʥʩʦʚ ï ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʩʩʘ, ʘ ʦʬʠʩʥʦʝ ʧʦʤʝʱʝʥʠʝ ʙʣʠʞʘʡʰʠʡ ʢʦʚʦʨʢʠʥʛ. ʅʘ ʩʣʝʜʫʶʱʝʤ 

ʵʪʘʧʝ ʢ ʵʪʦʤʫ ʩʧʠʩʢʫ ʜʦʙʘʚʷʪʩʷ ʩʠʩʪʝʤʳ ʫʯʝʪʘ, ʟʘʪʝʤ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ, ʘ ʧʦʪʦʤ ʥʘʩʪʘʥʝʪ ʚʨʝʤʷ 

ʟʘʤʝʥʠʪʴ ʧʨʦʩʪʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʠ ʫʞʝ ʠʤ ʧʦʜʢʣʶʯʠʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ. 

ʂʘʞʜʳʡ ʵʪʘʧ ʙʫʜʝʪ ʪʦʣʴʢʦ ʜʦʙʘʚʣʷʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʙʫʜʝʪ 

ʨʘʩʪʠ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʫʚʠʜʝʪʴ ʧʨʦʠʩʭʦʜʷʱʝʝ ʮʝʣʠʢʦʤ, ʘ ʟʥʘʯʠʪ ʠ 

ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʙʠʟʥʝʩʦʤ, ʩʪʘʥʝʪ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ ï ʥʘʠʤʝʥʦʚʘʥʠʷ ʚ ʢʘʞʜʦʡ ʠʟ 

ʩʠʩʪʝʤ ʙʫʜʫʪ ʧʨʠʩʚʘʠʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʧʦʥʷʪʥʳʤʠ ʪʦʣʴʢʦ ʩʦʪʨʫʜʥʠʢʘʤ ʢʘʞʜʦʛʦ 

ʠʟ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʝʜʝʪ ʢ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʠ 

ʥʝʢʦʨʨʝʢʪʥʦʩʪʠ ʜʘʥʥʳʭ. ʈʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʩʦʟʜʘʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-

ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ (ʅʉʀ). [3] 

ʅʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʅʉʀ ʠʣʠ Master Data (ʘʥʛʣ.)) ï ʵʪʦ ʩʧʨʘʚʦʯʥʳʝ 

ʜʘʥʥʳʝ, ʩʪʘʥʜʘʨʪʳ, ʨʝʛʣʘʤʝʥʪʳ ʢʦʤʧʘʥʠʠ. ʊʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʭʨʘʥʠʪʩʷ ʚ ʚʠʜʝ ʩʧʨʘʚʦʯʥʠʢʦʚ, 

ʩʣʦʚʘʨʝʡ ʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʣʠʥʝʡʥʳʤʠ (ʙʦʣʝʝ ʧʨʦʩʪʘʷ ʩʪʨʫʢʪʫʨʘ), 

ʪʘʢ ʠ ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ. ʅʘʧʨʠʤʝʨ, ʚ ʢʦʤʧʘʥʠʷʭ ʙʳʚʘʶʪ ʩʧʨʘʚʦʯʥʠʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ, ʢʦʥʪʨʘʛʝʥʪʦʚ, ʧʨʦʜʫʢʪʦʚ, ʪʦʚʘʨʦʚ, ʫʩʣʫʛ, ʥʦʨʤʘʪʠʚʦʚ. ʕʪʠ 

ʩʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʷʜʨʦʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʝʡ. [4] 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -141- 

 

ʃʦʛʠʯʥʦ, ʯʪʦ ʯʝʤ ʢʨʫʧʥʝʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʪʝʤ ʙʦʣʝʝ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. ʂʘʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʣʞʥʘ ʟʘʪʨʘʛʠʚʘʪʴ 

ʪʘʢʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʥʘʤ ʧʦʤʦʞʝʪ ʨʘʟʦʙʨʘʪʴʩʷ ʩʠʩʪʝʤʘ ʅʉʀ.  

ʈʘʩʩʤʦʪʨʠʤ ʪʠʧʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢʨʫʧʥʦʡ 

ʢʦʤʧʘʥʠʠ ʥʘ ʈʠʩʫʥʢʝ 1.  

 

 
ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʘ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

 

ʇʦʜʩʠʩʪʝʤʘ çʅʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳè ʜʦʣʞʥʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʜʦʨʘʙʘʪʳʚʘʪʴʩʷ ʩ 

ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʡ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʅʘ ʙʘʟʝ ʪʨʝʙʦʚʘʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʚʥʫʪʨʝʥʥʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʕʪʦ ʯʘʩʪʴ ʅʉʀ ʙʦʣʝʝ ʩʪʘʪʠʯʥʘ ʠ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʧʦʪʦʢ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ.  

ʇʦʜʩʠʩʪʝʤʘ çʉʧʨʘʚʦʯʥʠʢʠ ʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳè ʨʝʛʫʣʷʨʥʦ ʧʝʨʝʩʤʘʪʨʠʚʘʝʪʩʷ ʠ 

ʜʦʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʚʦʟʥʠʢʘʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦʜʩʠʩʪʝʤʘ çʉʧʨʘʚʦʯʥʠʢʠ 

ʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳè ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʤʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʵʢʩʧʦʨʪʘ ʠ 

ʠʤʧʦʨʪʘ çʉʧʨʘʚʦʯʥʠʢʠ ʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳè, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʧʦʜʩʠʩʪʝʤʳ, ʜʦʣʞʥʳ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʦʙʱʝʨʦʩʩʠʡʩʢʠʤʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ 

ʩʧʨʘʚʦʯʥʠʢʘʤʠ ʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʤʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ʩʧʨʘʚʦʯʥʠʢʦʚ. ʇʦʜʩʠʩʪʝʤʘ 

ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʜʦʙʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʦʠʩʢʘ ʠ ʧʨʠʤʝʥʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ɺʩʝ ʩʧʨʘʚʦʯʥʠʢʠ ʠ ʨʝʝʩʪʨʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʅʉʀ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʝʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ:  

- ʍʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ. 

- ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. 

- ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ. 

- ʌʠʣʴʪʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʦʨʪʠʨʦʚʢʫ ʵʣʝʤʝʥʪʦʚ. 

- ʌʫʥʢʮʠʠ ʧʦʠʩʢʘ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

- ʌʫʥʢʮʠʠ ʫʜʘʣʝʥʠʷ ʥʝʘʢʪʫʘʣʴʥʳʭ ʠʣʠ ʦʰʠʙʦʯʥʦ ʜʦʙʘʚʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

- ʕʢʩʧʦʨʪ ʠ ʠʤʧʦʨʪ ʟʘʧʠʩʝʡ.  
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ 

ʧʣʘʪʬʦʨʤʫ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ 
ʚʠʟʫʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. ʇʦ ʦʙʱʝʤʫ ʧʨʘʚʠʣʫ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 
ʚʠʟʫʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚ ʥʘʯʘʣʝ ʘʣʛʦʨʠʪʤʘ ʜʦʣʞʥʳ ʙʳʪʴ ʙʣʦʢʠ ʚʚʦʜʘ ʟʥʘʯʝʥʠʡ ʚʭʦʜʥʳʭ 
ʜʘʥʥʳʭ, ʧʦʩʣʝ ʤʦʛʫʪ ʩʣʝʜʦʚʘʪʴ ʙʣʦʢʠ ʦʙʨʘʙʦʪʢʠ ʠ ʙʣʦʢʠ ʫʩʣʦʚʠʷ, ʚ ʢʦʥʮʝ ʘʣʛʦʨʠʪʤʘ ʜʦʣʞʥʳ 
ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʙʣʦʢʠ ʚʳʚʦʜʘ ʟʥʘʯʝʥʠʡ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɺ ʘʣʛʦʨʠʪʤʝ ʜʦʣʞʝʥ ʙʳʪʴ ʪʦʣʴʢʦ 
ʦʜʠʥ ʙʣʦʢ ʥʘʯʘʣʘ ʠ ʦʜʠʥ ʙʣʦʢ ʦʢʦʥʯʘʥʠʷ, ʘ ʩʚʷʟʠ ʤʝʞʜʫ ʙʣʦʢʘʤʠ ʫʢʘʟʳʚʘʶʪʩʷ ʥʘʧʨʘʚʣʝʥʥʳʤʠ 
ʠʣʠ ʥʝʥʘʧʨʘʚʣʝʥʥʳʤʠ ʣʠʥʠʷʤʠ. ʉʦʟʜʘʚ ʚʠʟʫʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, 
ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʦʪʦʢʠ ʜʘʥʥʳʭ, ʚʳʷʚʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʠ 
ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ.  



-142- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʇʨʝʜʧʨʠʷʪʠʝ ʩ ʮʝʣʴʶ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʜʘʥʥʳʭ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʦʜʥʫ ʠʟ ʫʞʝ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʘʥʘʣʠʪʠʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, Apache NiFi, Airflow. 
ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʨʪʠʨʦʚʘʪʴ ʠ 
ʧʝʨʝʜʘʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ. ʅʘʩʪʨʘʠʚʘʝʤʳʡ ʠʥʪʝʨʬʝʡʩ, ʥʘʣʠʯʠʝ ʬʠʣʴʪʨʦʚ, ʰʠʨʦʢʠʡ 
ʬʫʥʢʮʠʦʥʘʣ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʙʦʣʴʰʦʡ ʦʙʲʝʤ 
ʜʘʥʥʳʭ, ʥʘʩʪʨʦʠʪʴ ʣʝʛʢʠʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ, ʬʦʨʤʠʨʦʚʘʪʴ ʣʶʙʫʶ ʥʝʦʙʭʦʜʠʤʫʶ ʦʪʯʝʪʥʦʩʪʴ. 
ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ 
ʧʨʝʜʧʨʠʷʪʠʶ ʩʦʟʜʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʥʠʟʠʪʴ 
ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʠʩʢʠ, ʧʦʩʢʦʣʴʢʫ ʨʘʙʦʪʘ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  
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ɸʥʥʦʪʘʮʠʷ 

ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʠʩʩʣʝʜʫʝʪ ʢʦʥʮʝʧʮʠʶ ʚʨʝʤʝʥʠ ʚ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ (ʆʉʈɺ) ʠ ʝʛʦ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʪʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤʳ. ɺ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʫʧʨʘʚʣʝʥʠʷ ʚʨʝʤʝʥʝʤ ʚ ʆʉʈɺ, ʚʢʣʶʯʘʷ ʤʝʪʦʜʳ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ, ʦʙʝʩʧʝʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʜʝʨʞʢʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ, ʦʙʨʘʙʦʪʢʫ 

ʧʨʝʨʳʚʘʥʠʡ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ. ʊʘʢʞʝ ʦʙʩʫʞʜʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʘʧʧʘʨʘʪʥʦʡ ʠ ʧʨʦʛʨʘʤʤʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ. ɺ ʩʪʘʪʴʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʆʉʈɺ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʨʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʥʝʥʠʡ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʣʘʛʘʝʪ ʧʦʣʥʳʡ ʦʙʟʦʨ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʚʨʝʤʝʥʝʤ ʚ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ 

ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʥʘʫʯʥʳʝ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʚʨʝʤʷ. 

 

Abstract 

This article explores the concept of time in real-time operating systems (RTOS) and its pivotal 

role in ensuring system accuracy and reliability. It examines key aspects of time management in 

RTOS, including methods of time synchronization, minimizing task execution latency, handling 

interrupts, and scheduling. It also discusses the features of hardware and software implementations of 

mechanisms for providing precise real-time timing. The article presents current methods and 

technologies used to achieve high levels of accuracy in timing characteristics in RTOS, along with 

examples of research and practical applications of these methods. This study offers a comprehensive 

overview of modern approaches to time management in real-time operating systems and their impact 

on various industrial and scientific domains. 

Keywords: real-time systems, time. 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -143- 

 

ʇʦʥʷʪʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɸʙʩʦʣʶʪʥʦʝ ʚʨʝʤʷ ï ʵʪʦ ʪʦʯʢʘ ʦʪʩʯʝʪʘ ʚʨʝʤʝʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʢʦʪʦʨʦʡ ʟʘʨʘʥʝʝ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ. ɺ ʢʦʥʪʝʢʩʪʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʆʉʈɺ, ʘʙʩʦʣʶʪʥʦʝ ʚʨʝʤʷ 

ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʢʦʣʠʯʝʩʪʚʘ ʩʝʢʫʥʜ (ʠʣʠ ʤʠʣʣʠʩʝʢʫʥʜ, ʤʠʢʨʦʩʝʢʫʥʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʦʯʥʦʩʪʠ) ʩ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʚ ʧʨʦʰʣʦʤ, ʥʘʧʨʠʤʝʨ, ʩ 00:00:00 1 ʷʥʚʘʨʷ 1970 ʛʦʜʘ 

(ʵʧʦʭʘ Unix). 

ɺ ʆʉʈɺ ʘʙʩʦʣʶʪʥʦʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʜʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʟʘʜʘʯ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠʣʠ ʜʣʷ 

ʤʝʪʢʠ ʚʨʝʤʝʥʠ ʩʦʟʜʘʥʠʷ ʬʘʡʣʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʝ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴʩʷ ʩ ʚʥʝʰʥʠʤʠ 

ʩʦʙʳʪʠʷʤʠ ʠʣʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʪʨʝʙʫʶʱʠʤʠ ʩʦʙʣʶʜʝʥʠʷ ʩʪʨʦʛʠʭ ʚʨʝʤʝʥʥʳʭ ʨʘʤʦʢ. 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʦʧʠʩʳʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʨʝʤʝʥʠ ʠʣʠ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ 

ʜʚʫʤʷ ʩʦʙʳʪʠʷʤʠ, ʥʝ ʧʨʠʚʷʟʳʚʘʷʩʴ ʢ ʢʦʥʢʨʝʪʥʦʡ ʜʘʪʝ ʠʣʠ ʚʨʝʤʝʥʠ. ɺ ʆʉʈɺ ʵʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʘʡʤʝʨʘʤʠ, ʟʘʜʝʨʞʢʘʤʠ ʠʣʠ ʧʝʨʠʦʜʘʤʠ ʦʧʨʦʩʘ ʫʩʪʨʦʡʩʪʚ. ʅʘʧʨʠʤʝʨ, 

ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʜʣʷ ʟʘʜʘʥʠʷ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, 

ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʜʦʣʞʥʘ ʙʳʪʴ ʘʢʪʠʚʠʨʦʚʘʥʘ ʟʘʜʘʯʘ (ʥʘʧʨʠʤʝʨ, ʢʘʞʜʳʝ 100 ʤʩ). 

ʀʩʪʦʯʥʠʢʠ ʚʨʝʤʝʥʠ ʚ ʢʦʤʧʴʶʪʝʨʝ. 

ɺʥʫʪʨʝʥʥʠʝ ʯʘʩʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (RTC). 

ʆʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʨʝʤʝʥʠ ʚ ʢʦʤʧʴʶʪʝʨʝ ð ʵʪʦ ʯʘʩʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

(RTC, Real-Time Clock). ʕʪʠ ʯʘʩʳ ʨʘʙʦʪʘʶʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʩʥʦʚʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʠ ʧʠʪʘʶʪʩʷ ʦʪ 

ʦʪʜʝʣʴʥʦʡ ʙʘʪʘʨʝʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʧʨʦʜʦʣʞʘʪʴ ʠʟʤʝʨʷʪʴ ʚʨʝʤʷ ʜʘʞʝ ʧʨʠ ʚʳʢʣʶʯʝʥʥʦʤ 

ʢʦʤʧʴʶʪʝʨʝ. RTC ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʘʙʩʦʣʶʪʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʜʘʪʳ, ʠ 

ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʥʠʤ ʧʨʠ ʟʘʛʨʫʟʢʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʥʦʛʦ 

ʚʨʝʤʝʥʠ. 

ʊʘʡʤʝʨʳ ʠ ʩʯʝʪʯʠʢʠ. 

ɺ ʢʦʤʧʴʶʪʝʨʘʭ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʘʡʤʝʨʳ ʠ ʩʯʝʪʯʠʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʚʨʝʤʝʥʠ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

1. ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʠʥʪʝʨʚʘʣʴʥʳʡ ʪʘʡʤʝʨ (PIT), ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʧʨʝʨʳʚʘʥʠʷ ʯʝʨʝʟ ʟʘʜʘʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ. 

2. ɺʳʩʦʢʦʪʦʯʥʳʝ ʪʘʡʤʝʨʳ, ʪʘʢʠʝ ʢʘʢ HPET (High Precision Event Timer) ʠ TSC 

(Time Stamp Counter), ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ ʠ 
ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʟʘʜʘʯ 

ʚ ʆʉʈɺ. 

3. ʉʯʝʪʯʠʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʜʘ ʠʣʠ ʦʧʝʨʘʮʠʡ ʚʥʫʪʨʠ ʧʨʦʮʝʩʩʦʨʘ. 

ʉʝʪʝʚʦʝ ʚʨʝʤʷ. 

ɼʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʝʪʝʚʦʝ ʚʨʝʤʷ. ʇʨʦʪʦʢʦʣʳ, ʪʘʢʠʝ ʢʘʢ NTP (Network Time Protocol), ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʴʶʪʝʨʘʤ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʩʚʦʠ ʯʘʩʳ ʩ ʪʦʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʚʨʝʤʝʥʠ ʚ ʠʥʪʝʨʥʝʪʝ ʠʣʠ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. 

ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʠʣʦʞʝʥʠʡ, ʛʜʝ ʪʦʯʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ 

ʚʨʝʤʝʥʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʘ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʡʩʪʚʠʡ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʨʝʤʝʥʝʤ. 

ʇʦʤʠʤʦ ʘʧʧʘʨʘʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʨʝʤʝʥʠ, ʚ ʢʦʤʧʴʶʪʝʨʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʪʚʝʯʘʝʪ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ʢ ʠʩʪʦʯʥʠʢʘʤ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ API ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʪʘʡʤʝʨʘʤʠ ʠ ʩʯʝʪʯʠʢʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʣʦʞʝʥʠʷʤ ʠ ʩʠʩʪʝʤʘʤ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʨʝʤʝʥʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʟʘʜʘʯ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʚʨʝʤʝʥʠ. 

POSIX API ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʚʨʝʤʝʥʝʤ. 

ʌʫʥʢʮʠʠ POSIX ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʚʨʝʤʝʥʝʤ. 

POSIX ʦʧʨʝʜʝʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʚʨʝʤʝʥʝʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʧʦʣʫʯʝʥʠʝ ʪʝʢʫʱʝʛʦ ʚʨʝʤʝʥʠ, ʫʩʪʘʥʦʚʢʘ ʪʘʡʤʝʨʦʚ, 



-144- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʦʞʠʜʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʠ ʪ.ʜ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʠ 

ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ POSIX API ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʚʨʝʤʝʥʝʤ: 

1. time() - ʕʪʘ ʬʫʥʢʮʠʷ ʚʦʟʚʨʘʱʘʝʪ ʪʝʢʫʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʢʦʣʠʯʝʩʪʚʘ 

ʩʝʢʫʥʜ, ʧʨʦʰʝʜʰʠʭ ʩ ʥʘʯʘʣʘ ʵʧʦʭʠ Unix (00:00:00 UTC, 1 ʷʥʚʘʨʷ 1970 ʛʦʜʘ). 

ɺʦʟʚʨʘʱʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦʛʦ 

ʚʨʝʤʝʥʠ. 

2. gettimeofday() - ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦʝ ʪʝʢʫʱʝʝ ʚʨʝʤʷ, ʚʢʣʶʯʘʷ ʩʝʢʫʥʜʳ 

ʠ ʤʠʢʨʦʩʝʢʫʥʜʳ ʩ ʥʘʯʘʣʘ ʵʧʦʭʠ Unix. ʕʪʘ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. 

3. ʉʪʨʫʢʪʫʨʳ timespec ʠ timeval - ʕʪʠ ʩʪʨʫʢʪʫʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʨʝʤʝʥʠ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. timespec ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʨʝʤʷ ʚ 

ʩʝʢʫʥʜʘʭ ʠ ʥʘʥʦʩʝʢʫʥʜʘʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ timeval ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʨʝʤʷ ʚ 

ʩʝʢʫʥʜʘʭ ʠ ʤʠʢʨʦʩʝʢʫʥʜʘʭ. 

4. clock_gettime() ʠ clock_settime() - ʌʫʥʢʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠ ʫʩʪʘʥʦʚʢʠ ʚʨʝʤʝʥʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʯʘʩʦʚ ʚ ʩʠʩʪʝʤʝ. clock_gettime() ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʪʝʢʫʱʝʛʦ ʚʨʝʤʝʥʠ ʫʢʘʟʘʥʥʦʛʦ ʯʘʩʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʘ clock_settime() - ʜʣʷ ʝʛʦ 

ʫʩʪʘʥʦʚʢʠ. ʕʪʠ ʬʫʥʢʮʠʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʯʘʩʦʚ, ʚʢʣʶʯʘʷ 

ʩʠʩʪʝʤʥʳʝ ʯʘʩʳ ʠ ʤʦʥʦʪʦʥʥʳʝ ʯʘʩʳ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ 

ʥʘʟʘʜ. 

5. nanosleep() - ʇʦʟʚʦʣʷʝʪ ʧʨʠʦʩʪʘʥʦʚʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʟʘʜʘʥʥʳʡ 

ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʥʘʥʦʩʝʢʫʥʜ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʝʨʞʝʢ ʠʣʠ ʦʞʠʜʘʥʠʷ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

6. timer_create(), timer_settime(), timer_gettime(), ʠ timer_delete() - ʅʘʙʦʨ ʬʫʥʢʮʠʡ 

ʜʣʷ ʩʦʟʜʘʥʠʷ, ʫʩʪʘʥʦʚʢʠ, ʧʦʣʫʯʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ POSIX ʪʘʡʤʝʨʦʚ. ʕʪʠ ʪʘʡʤʝʨʳ 

ʤʦʛʫʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʩʠʛʥʘʣʳ ʠʣʠ ʚʳʟʳʚʘʪʴ ʬʫʥʢʮʠʠ ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ ʧʦ 

ʠʩʪʝʯʝʥʠʠ ʟʘʜʘʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʳʤ ʜʣʷ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ʉʈɺ. 
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ɸʥʥʦʪʘʮʠʷ 

ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʨʘʙʦʪʳ ʣʦʛʦʧʝʜʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʜʝʪʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʩ ʨʝʯʝʚʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ʇʨʠʣʦʞʝʥʠʝ ʧʨʝʜʣʘʛʘʝʪ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ 

ʫʧʨʘʞʥʝʥʠʷ ʠ ʠʛʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʨʝʯʠ, ʩʣʫʭʘ ʠ ʤʦʪʦʨʠʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʦ 

ʧʦʟʚʦʣʷʝʪ ʣʦʛʦʧʝʜʘʤ ʫʜʦʙʥʦ ʟʘʧʠʩʳʚʘʪʴ ʜʘʥʥʳʝ ʦʙ ʫʯʝʥʠʢʘʭ, ʩʦʩʪʘʚʣʷʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʧʣʘʥʳ ʨʘʙʦʪʳ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʛʨʝʩʩ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ. ɹʣʘʛʦʜʘʨʷ ʤʦʙʠʣʴʥʦʤʫ ʧʨʠʣʦʞʝʥʠʶ, 

ʣʦʛʦʧʝʜʠʯʝʩʢʠʡ ʮʝʥʪʨ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʩʚʦʠ ʫʩʣʫʛʠ ʥʝ ʪʦʣʴʢʦ ʚ ʩʚʦʠʭ ʧʦʤʝʱʝʥʠʷʭ, ʥʦ ʠ 

ʫʜʘʣʝʥʥʦ, ʜʦʩʪʠʛʘʷ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʜʝʪʝʡ ʠ ʫʜʦʚʣʝʪʚʦʨʷʷ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʣʦʛʦʧʝʜʠʯʝʩʢʫʶ 

ʧʦʤʦʱʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʣʦʛʦʧʝʜʠʷ, ʨʝʯʝʚʳʝ ʥʘʨʫʰʝʥʠʷ, ʜʝʪʠ, 

ʦʙʫʯʝʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -145- 

 

 

Abstract 

A mobile application for the work of a speech therapy center for child development is an 

innovative tool that can significantly improve the learning and development of children with speech 

disorders. The app offers a variety of interactive exercises and games to help develop speech, hearing 

and motor skills. In addition, it allows speech therapists to conveniently record student data, create 

individual work plans and track the progress of each child. Thanks to the mobile application, the 

speech therapy center can provide its services not only on its premises, but also remotely, reaching 

more children and meeting the growing demand for speech therapy services. 

Keywords: mobile applications, speech therapy, speech disorders, children, training, 

efficiency. 

 

ɺʚʝʜʝʥʠʝ ʚ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʣʦʛʦʧʝʜʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʜʝʪʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʣʦʛʦʧʝʜʠʯʝʩʢʦʛʦ 

ʮʝʥʪʨʘ ʜʝʪʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʫʜʦʙʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʨʝʯʠ. ʄʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʩʨʝʜʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʣʦʛʦʧʝʜʠʠ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʧʦʟʚʦʣʷʶʪ ʫʣʫʯʰʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ. 

ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʣʦʛʦʧʝʜʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʜʝʪʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʫʜʦʙʥʳʡ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʝʪʴʤʠ. ʆʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʣʦʛʦʧʝʜʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʤʘʰʥʝʛʦ ʦʙʫʯʝʥʠʷ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʣʘʥʦʚ ʨʘʟʚʠʪʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ. ʃʦʛʦʧʝʜʳ ʤʦʛʫʪ ʣʝʛʢʦ 

ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʛʨʝʩʩ ʜʝʪʝʡ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʟʘʥʷʪʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʧʦʪʨʝʙʥʦʩʪʷʤʠ. 

ʇʦʤʠʤʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʣʘʥʦʚ ʨʘʟʚʠʪʠʷ, ʧʨʠʣʦʞʝʥʠʝ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ 

ʨʘʟʣʠʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʠ ʫʧʨʘʞʥʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʫʣʫʯʰʠʪʴ ʥʘʚʳʢʠ ʨʝʯʠ ʫ ʜʝʪʝʡ. ʆʥʠ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʬʦʨʤʝ ʘʫʜʠʦ- ʠʣʠ ʚʠʜʝʦʬʘʡʣʦʚ, ʠʛʨ ʠʣʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʟʘʜʘʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʜʘʣʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɼʝʪʠ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʟʘʥʷʪʠʷ ʧʦ ʣʦʛʦʧʝʜʠʠ ʚ ʣʶʙʦʤ ʫʜʦʙʥʦʤ ʜʣʷ ʥʠʭ 
ʤʝʩʪʝ ʠ ʚʨʝʤʷ 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʣʦʛʦʧʝʜʠʯʝʩʢʦʛʦ 

ʮʝʥʪʨʘ 

ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʣʦʛʦʧʝʜʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʜʝʪʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʣʘʛʘʝʪ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʮʝʥʪʨʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʴʰʫʶ ʫʜʦʙʩʪʚʦ ʜʣʷ ʨʦʜʠʪʝʣʝʡ ʠ ʜʝʪʝʡ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʠ ʥʘ 

ʢʦʥʩʫʣʴʪʘʮʠʶ ʠʣʠ ʟʘʥʷʪʠʝ ʩ ʣʦʛʦʧʝʜʦʤ. ʈʦʜʠʪʝʣʷʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʚʦʥʠʪʴ ʚ ʮʝʥʪʨ ʠ 

ʠʩʢʘʪʴ ʧʦʜʭʦʜʷʱʝʝ ʚʨʝʤʷ, ʦʥʠ ʤʦʛʫʪ ʚʳʙʨʘʪʴ ʫʜʦʙʥʦʝ ʚʨʝʤʷ ʧʨʷʤʦ ʚ ʧʨʠʣʦʞʝʥʠʠ ʠ ʟʘʧʦʣʥʠʪʴ 

ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʕʪʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʦʬʣʘʡʥ 

ʟʘʧʠʩʠ ʠ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʜʣʷ ʨʦʜʠʪʝʣʝʡ. 

ɼʨʫʛʘʷ ʬʫʥʢʮʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ ʤʦʙʠʣʴʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ, - ʜʦʩʪʫʧ ʢ ʤʘʪʝʨʠʘʣʘʤ ʠ 

ʨʝʩʫʨʩʘʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝʯʠ ʜʦʤʘ. ʃʦʛʦʧʝʜʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʠ ʟʘʛʨʫʞʘʪʴ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ 

ʨʦʜʠʪʝʣʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʤʝʩʪʝ ʩ ʨʝʙʝʥʢʦʤ, ʧʦʤʦʛʘʷ ʝʤʫ ʨʘʟʚʠʚʘʪʴ ʨʝʯʴ ʚʥʝ ʟʘʥʷʪʠʡ. ʕʪʦ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʦʥʪʠʥʫʫʤ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ ʠ ʧʦʤʦʛʘʝʪ ʜʝʪʷʤ ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ ʥʘʚʳʢʠ ʚ 

ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. 

ʊʘʢʞʝ, ʧʨʠʣʦʞʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʜʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʢʘʨʪʳ 

ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ. ʃʦʛʦʧʝʜ ʤʦʞʝʪ ʟʘʧʠʩʳʚʘʪʴ ʫʩʧʝʭʠ ʠ ʧʨʦʛʨʝʩʩ ʨʝʙʝʥʢʘ, ʜʝʣʘʪʴ ʧʦʤʝʪʢʠ ʦ 

ʧʨʦʚʝʜʝʥʥʳʭ ʟʘʥʷʪʠʷʭ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʘʣʴʥʝʡʰʠʭ ʧʣʘʥʦʚ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ. ʕʪʦ ʫʜʦʙʥʦ ʜʣʷ ʣʦʛʦʧʝʜʘ ʠ ʧʦʟʚʦʣʷʝʪ ʩʣʝʜʠʪʴ ʟʘ ʧʨʦʛʨʝʩʩʦʤ ʨʝʙʝʥʢʘ ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ 

ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʣʦʛʦʧʝʜʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 



-146- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʣʦʛʦʧʝʜʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʚʢʣʶʯʘʝʪ 

ʥʝʩʢʦʣʴʢʦ ɻ ʪʘʧʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʝʪʴʤʠ. 

ʇʝʨʚʳʤ ʰʘʛʦʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʣʦʞʝʥʠʷ. 

ɺʘʞʥʦ ʫʯʝʩʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʣʦʛʦʧʝʜʦʚ ʠ ʨʦʜʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʢʫ ʨʘʙʦʪʳ ʣʦʛʦʧʝʜʠʯʝʩʢʦʛʦ 

ʮʝʥʪʨʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʳʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠ 

ʧʨʦʛʨʝʩʩ ʜʝʪʝʡ, ʩʦʟʜʘʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪʴ 

ʫʧʨʘʞʥʝʥʠʷ ʠ ʠʛʨʳ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɺʪʦʨʦʡ ʵʪʘʧ ï ʨʘʟʨʘʙʦʪʢʘ ʜʠʟʘʡʥʘ ʠ ʠʥʪʝʨʬʝʡʩʘ ʧʨʠʣʦʞʝʥʠʷ. ɺʘʞʥʦ ʩʦʟʜʘʪʴ ʫʜʦʙʥʳʡ ʠ 

ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʜʝʪʝʡ ʠ ʤʦʪʠʚʠʨʦʚʘʪʴ 

ʠʭ ʢ ʘʢʪʠʚʥʦʤʫ ʫʯʘʩʪʠʶ ʚ ʟʘʥʷʪʠʷʭ. ʊʘʢʞʝ ʚʘʞʥʦ ʧʨʦʜʫʤʘʪʴ ʜʠʟʘʡʥ ʧʨʠʣʦʞʝʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʨʝʥʜʦʤ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʩʪʠʣʝʤ ʣʦʛʦʧʝʜʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ. 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ 

ʧʨʠʣʦʞʝʥʠʷ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʫʶ ʨʘʙʦʪʫ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʨʘʟʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʘ ʪʘʢʞʝ ʜʦʙʘʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʬʫʥʢʮʠʠ ʠ 

ʠʥʩʪʨʫʤʝʥʪʳ. ʅʘʧʨʠʤʝʨ, ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ, ʫʧʨʘʞʥʝʥʠʷ ʩ 

ʘʫʜʠʦ- ʠ ʚʠʜʝʦʤʘʪʝʨʠʘʣʘʤʠ, ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʣʦʛʦʧʝʜʦʤ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʝ ʧʨʦʭʦʜʠʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʨʘʟʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʠ ʠʩʧʨʘʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ 

ʠ ʧʨʦʙʣʝʤʳ ʩʦ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʨʘʙʦʪʳ 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʨʘʙʦʪʝ ʣʦʛʦʧʝʜʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʨʘʙʦʪʝ ʣʦʛʦʧʝʜʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʣʦʛʦʧʝʜʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. ʇʨʠʣʦʞʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʘ, ʫʯʠʪʳʚʘʷ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʦʪʨʝʙʥʦʩʪʠ. ʃʦʛʦʧʝʜʳ 

ʤʦʛʫʪ ʚʝʩʪʠ ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ, ʛʜʝ ʟʘʧʠʩʳʚʘʶʪ ʧʨʦʛʨʝʩʩ ʨʝʙʝʥʢʘ, ʜʝʣʘʶʪ ʟʘʤʝʪʢʠ ʦ ʝʛʦ 

ʫʩʧʝʭʘʭ ʠ ʪʨʫʜʥʦʩʪʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤʝʪʴ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʘʥʘʣʠʪʠʢʠ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ. 

ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʦʜʠʪʝʣʷʤ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʟʘʥʷʪʠʷʭ ʨʝʙʝʥʢʘ, ʝʛʦ ʧʨʦʛʨʝʩʩʝ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʜʣʷ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ. ʆʥʠ ʤʦʛʫʪ 

ʦʪʩʣʝʞʠʚʘʪʴ ʫʩʧʝʭʠ ʨʝʙʝʥʢʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʦʙʱʘʪʴʩʷ ʩ ʣʦʛʦʧʝʜʦʤ ʯʝʨʝʟ ʯʘʪ ʠʣʠ 

ʚʠʜʝʦʟʚʦʥʦʢ, ʧʦʣʫʯʘʷ ʩʦʚʝʪʳ ʧʦ ʨʘʟʚʠʪʠʶ ʨʝʙʝʥʢʘ. ʕʪʦ ʫʧʨʦʱʘʝʪ ʠ ʦʙʣʝʛʯʘʝʪ ʢʦʤʤʫʥʠʢʘʮʠʶ 

ʤʝʞʜʫ ʨʦʜʠʪʝʣʷʤʠ ʠ ʣʦʛʦʧʝʜʘʤʠ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʨʦʜʠʪʝʣʷʤ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʟʚʠʪʠʷ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ. 

ʊʘʢʞʝ, ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʥʣʘʡʥ ʟʘʥʷʪʠʡ ʩ ʜʝʪʴʤʠ, 

ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʃʦʛʦʧʝʜʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʫʣʴʪʠʤʝʜʠʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʫ ʜʝʪʝʡ 

ʥʘʚʳʢʦʚ ʨʝʯʠ 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʜʝʪʝʡ ʚ ʣʦʛʦʧʝʜʠʯʝʩʢʦʤ ʮʝʥʪʨʝ 

ʄʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʣʦʛʦʧʝʜʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʜʝʪʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʣʦʛʦʧʝʜʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 

ʜʝʪʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʧʝʨʩʧʝʢʪʠʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ 

ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʝʛʦ ʜʦʩʪʫʧʥʦʩʪʴ ʠ 

ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʄʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ ʠʣʠ ʧʣʘʥʰʝʪ ʚʩʝʛʜʘ ʧʦʜ ʨʫʢʦʡ ʫ ʨʦʜʠʪʝʣʝʡ ʠ 

ʜʝʪʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʠ ʚ ʣʶʙʦʤ ʤʝʩʪʝ. ʕʪʦ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʜʣʷ ʜʝʪʝʡ, ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʨʝʛʫʣʷʨʥʳʭ ʟʘʥʷʪʠʷʭ ʩ ʣʦʛʦʧʝʜʦʤ. ʉ ʧʦʤʦʱʴʶ 

ʧʨʠʣʦʞʝʥʠʷ, ʨʦʜʠʪʝʣʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʥʷʪʠʷ ʜʦʤʘ ʠʣʠ ʚʥʝ ʟʘʥʷʪʠʡ ʩ 

ʣʦʛʦʧʝʜʦʤ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʫʩʠʣʠʪʴ ʠ ʟʘʢʨʝʧʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʥʘʚʳʢʠ. 

ɽʱʝ ʦʜʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʝʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠ 

ʘʜʘʧʪʠʚʥʦʩʪʴ. ʇʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʧʨʝʜʣʘʛʘʪʴ ʨʘʟʣʠʯʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʠ ʠʛʨʳ, ʢʦʪʦʨʳʝ 
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ʘʜʘʧʪʠʨʫʶʪʩʷ ʧʦʜ ʫʨʦʚʝʥʴ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʣʦʞʝʥʠʝ 

ʧʦʤʦʛʘʝʪ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʪʴ ʦʙʫʯʝʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʠʥʪʝʨʝʩʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʝʙʝʥʢʘ ʩ ʟʘʜʘʥʠʷʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʣʦʛʦʧʝʜʦʤ, ʨʦʜʠʪʝʣʷʤʠ ʠ ʨʝʙʝʥʢʦʤ 

***  
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ɸʥʥʦʪʘʮʠʷ 

ʄʥʦʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʝʜʨʷʶʪ BYOD, ʧʨʠ ʵʪʦʤ ʥʝ ʧʦʥʠʤʘʷ ʨʠʩʢʦʚ, ʩ ʢʦʪʦʨʳʤ ʦʥʠ 

ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ. ʂʘʞʜʳʡ ʛʦʜ ʧʨʦʠʩʭʦʜʷʪ ʤʥʦʞʝʩʪʚʦ ʩʣʫʯʘʝʚ ʫʪʝʯʢʠ ʜʘʥʥʳʭ ʠʟ-ʟʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʢʦʤʧʣʝʢʩʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʵʪʠ ʮʠʬʨʳ 

ʨʘʩʪʫʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʢʦʤʧʘʥʠʷʭ, ʩʪʘʨʘʶʪʩʷ ʫʜʝʣʷʶʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ BYOD ʧʨʦʙʣʝʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʫʩʪʨʦʡʩʪʚ, ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ 

ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ, ʚ ʧʨʦʮʝʩʩʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ BYOD ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʢʨʳʚʘʪʴ ʫʛʨʦʟʳ ʫʪʝʯʢʠ ʜʘʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʤ ʜʦʩʪʫʧʦʤ, ʘʚʪʦʨʠʟʦʚʘʥʥʳʤ ʜʦʩʪʫʧʦʤ, ʚʥʝʜʨʝʥʠʝʤ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ ʠ 

ʧʦʪʝʨʝʡ ʮʝʣʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ, ʜʦʣʞʥʘ ʧʦʚʳʩʠʪ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʠ ʦʙʥʘʨʫʞʝʥʠʠ ʫʪʝʯʢʠ ʜʘʥʥʳʭ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʩʥʦʚʥʘʷ 

ʟʘʜʘʯʘ ï ʵʪʦ ʨʝʘʣʠʟʘʮʠʷ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʣʦʢʯʝʡʥ-

ʢʨʠʧʪʦʛʨʘʬʠʝʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʳ ʩ ʫʪʝʯʢʦʡ ʜʘʥʥʳʭ ʚ ʪʝʭʥʦʣʦʛʠʠ Bring 

Your Own Device (BYOD), ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʷ ʩʚʦʶ ʦʩʥʦʚʥʫʶ ʢʦʥʮʝʧʮʠʶ.    

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʫʛʨʦʟʳ ʀɹ, ʙʣʦʢʯʝʡʥ, BYOD, 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ BYOD, ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ, ʫʪʝʯʢʘ ʜʘʥʥʳʭ, ʢʨʠʧʪʦʛʨʘʬʠʷ.  

 

Abstract 

Many organizations implement BYOD without understanding the risks they may face. Every 

year, there are many cases of data leakage due to a lack of understanding of integrated security, and 

these numbers are growing every year. Despite the fact that companies try to pay special attention to 

user authentication, for access to the BYOD environment, the problem of user and device 

authentication remains relevant. In this regard, the paper considers one of the examples of the 

introduction of blockchain technology in the authentication process. 



-148- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

As part of this work, a BYOD authentication method using blockchain technology is proposed, 

which allows to cover the threats of data leakage associated with unauthorized access, authorized 

access, malware injection and loss of the target device. The use of blockchain technology should 

increase security in preventing and detecting data leaks in an organization. The main task is to 

implement multiïfactor authentication in combination with blockchain cryptography, which will 

minimize problems with data leakage in the Bring Your Own Device (BYOD) technology, while 

maintaining its basic concept. 

Keywords: information security, information security threats, blockchain, BYOD, BYOD 

authentication, data security, data loss, cryptography. 

 

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʠ BYOD ʫʪʝʯʢʘ ʜʘʥʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʷʚʣʝʥʠʝʤ ʪ.ʢ. ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʧʦʜʢʣʶʯʘʝʤʳʭ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʠʪʩʷ 

ʚʩʝ ʪʨʫʜʥʝʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʝʜʝʪ ʢ ʨʦʩʪʫ ʯʠʩʣʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ ʠ 

ʫʷʟʚʠʤʦʩʪʝʡ ʚ ʩʠʩʪʝʤʝ ʟʘʱʠʪʳ ʢʦʤʧʘʥʠʠ [4]. 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʚʷʟʘʥʘ ʥʝ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠʣʠ ʠʥʬʦʨʤʘʮʠʝʡ ʚʥʫʪʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʩ ʢʦʥʪʨʦʣʝʤ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʨʝʜʝ.  

ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʣʠʙʦ ʥʘ ʟʥʘʥʠʷʭ, ʣʠʙʦ ʥʘ ʧʨʘʚʝ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʩʣʠʰʢʦʤ ʩʣʘʙʳ ʜʣʷ ʩʨʝʜʳ BYOD. ʄʝʪʦʜʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ 

ʧʘʨʦʣʴ ʠ ʜʨʫʛʠʝ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʤʝʪʦʜʳ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ, ʥʝʦʩʫʱʝʩʪʚʠʤʳ ʠ ʥʝʥʘʜʝʞʥʳ ʜʣʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʨʝʜʳ [1]. 

ɽʩʣʠ ʧʨʦʠʟʦʡʜʝʪ ʫʪʝʯʢʘ ʜʘʥʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʷ ʥʝ ʩʤʦʞʝʪ ʦʙʥʘʨʫʞʠʪʴ ʝʝ ʠ ʩʦʙʨʘʪʴ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʪʬʦʨʤʘʪʠʨʫʝʪ ʩʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʫʜʘʣʠʪ 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʥʝʤʫ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʟʘʧʠʩʘʪʴ ʜʘʥʥʳʝ 

ʜʣʷ ʩʨʝʜʳ BYOD ʧʝʨʝʜ ʠʥʮʠʜʝʥʪʦʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʨʘʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ ʞʫʨʥʘʣʘ, ʧʦʩʢʦʣʴʢʫ ʠʩʩʣʝʜʦʚʘʪʝʣʶ ʪʨʫʜʥʦ ʩʦʙʨʘʪʴ ʜʘʥʥʳʝ ʩ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʣʫʯʘʝ ʫʪʝʯʢʠ ʜʘʥʥʳʭ [3].  

ʇʨʦʮʝʩʩ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ BYOD (ʇɸɺ) ð ʵʪʦ ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʧʨʦʮʝʩʩ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʚʢʣʶʯʘʶʱʠʡ ʙʝʟʦʧʘʩʥʫʶ ʦʙʨʘʙʦʪʢʫ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ 

ʙʣʦʢʯʝʡʥ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.   

ʇɸɺ ʩʦʟʜʘʝʪ ʠ ʩʦʝʜʠʥʷʝʪ ʙʣʦʢʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʨʝʜʝ, ʘ ʪʘʢʞʝ ʘʫʪʝʥʪʠʬʠʮʠʨʫʝʪ ʫʩʪʨʦʡʩʪʚʘ ʠ ʫʧʨʘʚʣʷʝʪ 

ʜʦʢʫʤʝʥʪʘʤʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʢʠ ʜʘʥʥʳʭ [2]. 

 

ô 

ʈʠʩʫʥʦʢ 1. ʀʥʪʝʛʨʘʮʠʷ ʫʩʪʨʦʡʩʪʚʘ ʇɸɺ. 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʘ ʙʘʟʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʇɸɺ. ʇɸɺ ʧʦʜʢʣʶʯʘʝʪ ʚʩʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʢ ʛʣʘʚʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ, ʘ ʪʘʢʞʝ ʩʦʝʜʠʥʷʝʪ ʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʜʣʷ ʧʨʦʮʝʩʩʘ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ɻʣʘʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʙʫʜʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʦʝʜʠʥʝʥʠʝ ʩʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʙʘʟʦʡ 

ʜʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʠ. ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʩʪʫʧʘʶʱʘʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʠʣʠ ʠʟ ʥʝʝ, ʙʫʜʝʪ 

ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʛʣʘʚʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -149- 

 

 
ʈʠʩʫʥʦʢ 2.  ʉʭʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʇɸɺ. 

 

ɹʣʦʢʠ ʇɸɺ ʩʦʩʪʦʷʪ ʠʟ ʟʘʛʦʣʦʚʢʘ ʙʣʦʢʘ ʇɸɺ, ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʇɸɺ ʠ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʦʢʫʤʝʥʪʝ ʇɸɺ. ʂʦʥʬʠʛʫʨʘʮʠʷ ʙʣʦʢʦʚ ʇɸɺ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 1. ɹʣʦʢʠ ʇɸɺ 

ʩʦʟʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʇɸɺ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʪʘʢʞʝ ʚ ʪʘʙʣʠʮʝ 

1 [5]. 

ʊʘʙʣʠʮʘ 1 

ʂʦʥʬʠʛʫʨʘʮʠʷ ʙʣʦʢʦʚ ʇɸɺ. 
ʉʦʩʪʘʚʥʳʝ ʵʣʝʤʝʥʪʳ ʙʣʦʢʦʚ ʂʦʥʬʠʛʫʨʘʮʠʷ ʆʧʠʩʘʥʠʝ 

ɿʘʛʦʣʦʚʦʢ ʙʣʦʢʘ ʇɸɺ 

ʍʵʰ ʧʨʝʜʳʜʫʱʝʛʦ ʙʣʦʢʘ ʍʵ-hʟʥʘʯʝʥʠʝ ʧʨʝʜʳʜʫʱʝʛʦ ʙʣʦʢʘ 

ʍʵʰ ʪʝʢʫʱʝʛʦ ʙʣʦʢʘ 
ʉʣʫʯʘʡʥʦʝ ʟʥʘʯʝʥʠʝ ʭʵʰʘ, 

ʨʘʩʩʯʠʪʘʥʥʦʝ ʜʣʷ ʪʝʢʫʱʝʛʦ ʙʣʦʢʘ 

ɿʥʘʯʝʥʠʝ ʍʵʰʝʡ ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʣʦʢʘ 

ʆʪʤʝʪʢʘ ʚʨʝʤʝʥʠ ɺʨʝʤʷ ʩʦʟʜʘʥʠʷ ʪʝʢʫʱʝʛʦ ʙʣʦʢʘ 

ʍʵʰ ʩʣʝʜʫʶʱʝʛʦ ʙʣʦʢʘ 

ʍʵʰ ʩʣʝʜʫʶʱʝʛʦ ʙʣʦʢʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʜʦʙʘʚʣʝʥ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʣʝʜʫʶʱʝʛʦ 

ʙʣʦʢʘ 

ɸʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʇɸɺ 

IMEI\MAC 
ʋʥʠʢʘʣʴʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ 

ʫʩʪʨʦʡʩʪʚʘ 

IP IP-ʘʜʨʝʩ, ʥʘʟʥʘʯʝʥʥʳʡ ʫʩʪʨʦʡʩʪʚʫ 

ʉʝʪʴ 

ʉʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʜʢʣʶʯʝʥʥʦʝ ʢ 

ʩʝʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʩʝʪʠ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ 

ID 
ʀʜʝʥʪʠʬʠʢʘʪʦʨ, ʩʦʟʜʘʥʥʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʫʩʪʨʦʡʩʪʚʘ 

ʇʘʨʦʣʴ 
ʇʘʨʦʣʴ, ʩʦʟʜʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʫʩʪʨʦʡʩʪʚʘ 

ʆʪʢʨʳʪʳʡ ʢʣʶʯ 
ʂʣʶʯ, ʛʝʥʝʨʠʨʫʝʤʳʡ ʙʣʦʢʯʝʡʥʦʤ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ɿʘʢʨʳʪʳʡ ʢʣʶʯ 
ʂʣʶʯ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʙʣʦʢʯʝʡʥʦʤ ʜʣʷ 

ʚʝʨʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʇʦʨʦʛ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ 

ʇʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ 

ʩʢʘʥʠʨʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʧʨʝʜʤʝʪ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚʨʝʜʦʥʦʩʥʦʛʦ ʢʦʜʘ 

ʀʥʬʦʨʤʘʮʠʠ ʦ ʜʦʢʫʤʝʥʪʝ ʇɸɺ 

ʍʵ-hʟʥʘʯʝʥʠʝ 

ʍʵ-hʟʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚ ɹɼ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʷʚʣʷʶʱʠʝʩʷ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʜʦʢʫʤʝʥʪʘ 

ʅʘʩʪʨʦʡʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ɿʘʱʠʪʘ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚʣʘʜʝʣʴʮʝʤ 

ʜʦʢʫʤʝʥʪʘ ʜʣʷ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ 

ʜʦʢʫʤʝʥʪʫ 

 

ʂʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʥʘʯʘʣʘ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʛʣʘʚʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ, 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʫʩʪʨʦʡʩʪʚʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ɻʣʘʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʦʟʜʘʝʪ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʙʣʦʢ ʠ ʩʦʭʨʘʥʷʝʪ ʝʛʦ ʚ ʧʘʤʷʪʠ. 



-150- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʂʦʛʜʘ ʥʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʭʦʯʝʪ ʧʦʜʢʣʶʯʠʪʴʩʷ, ʦʥʦ ʩʦʟʜʘʝʪ ʙʣʦʢ. ʅʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʦʪʧʨʘʚʣʷʝʪ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʩʦʟʜʘʥʥʳʡ ʙʣʦʢ ʥʘ ʛʣʘʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

ɻʣʘʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʦʟʜʘʝʪ ʙʣʦʢ ʩ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʣʠʝʥʪʝ. 

ɻʣʘʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʳʧʦʣʥʠʪ ʧʨʦʮʝʩʩ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʥʦʚʦʤ ʫʩʪʨʦʡʩʪʚʝ ʠ ʜʦʙʘʚʠʪ 

ʨʝʟʫʣʴʪʘʪ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚ ʙʣʦʢ. 

ɻʣʘʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪ, ʠʜʝʥʪʠʯʝʥ ʣʠ ʩʦʟʜʘʥʥʳʡ ʠʤ ʥʦʚʳʡ ʙʣʦʢ ʫʩʪʨʦʡʩʪʚʘ 

ʙʣʦʢʫ, ʧʦʣʫʯʝʥʥʦʤʫ ʩ ʥʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʨʝʟʫʣʴʪʘʪ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʨʦʛʦʚʦʤʫ ʟʥʘʯʝʥʠʶ. 

ɽʩʣʠ ʦʥʠ ʚʝʨʥʳ, ʥʦʚʦʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʛʣʘʚʥʦʤʫ ʙʣʦʢʫ 

[1,3].  

ʆʙʱʠʝ ʰʘʛʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʙʣʦʢʘʤʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩʫʥʦʢ 3.  ʕʪʘʧʳ ʫʧʨʘʚʣʝʥʠʷ ʙʣʦʢʘʤʠ. 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʇɸɺ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 3 ʫʨʦʚʥʝʡ: ʩʣʫʞʙʳ ʇɸɺ, 

ʫʧʨʘʚʣʝʥʠʷ ʇɸɺ ʠ ʥʘʩʪʨʦʡʢʠ ʇɸɺ. ʉʣʫʞʙʘ ʇɸɺ ʙʫʜʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʫʩʪʨʦʡʩʪʚʦʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʋʨʦʚʝʥʴ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: 

- ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ: ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʯʝʨʝʟ 

ʧʦʨʪʘʣ; 

- ʧʦʣʫʯʝʥʠʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʧʦʣʴʟʦʚʘʪʝʣʷ: ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, 
ID, ʧʘʨʦʣʷ, ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʦʪʢʨʳʪʦʛʦ ʠ ʟʘʢʨʳʪʦʛʦ ʢʣʶʯʝʡ; 

- ʧʦʣʫʯʝʥʠʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʫʩʪʨʦʡʩʪʚʘ: ʜʣʷ ʧʦʣʫʯʝʥʠʷ IMEI / MAC 
ʫʩʪʨʦʡʩʪʚʘ, IP, ʩʝʪʝʚʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʢʦʜʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ; 

- ʦʪʧʨʘʚʢʘ ʢʦʜʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ: ʜʣʷ ʦʪʧʨʘʚʢʠ ʢʦʜʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 
ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʩʝʪʠ; 

- ʦʪʧʨʘʚʢʘ ʢʣʶʯʘ: ʜʣʷ ʦʪʧʨʘʚʢʠ ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ ʠ ʟʘʢʨʳʪʦʛʦ ʢʣʶʯʘ ʜʣʷ 

ʧʝʨʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ;  

- ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ: ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʤʝʨ ʚ ʩʣʫʯʘʝ 
ʩʙʦʷ ʫʩʪʨʦʡʩʪʚʘ; 

- ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʛʣʘʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʤʝʨ ʚ 
ʩʣʫʯʘʝ ʩʙʦʷ ʛʣʘʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ [2]. 

ʋʧʨʘʚʣʝʥʠʝ ʇɸɺ ʙʫʜʝʪ ʫʧʨʘʚʣʷʪʴ ʮʝʥʪʨʘʣʴʥʳʤ-ʙʣʦʢʦʤ ʠ ʥʦʚʳʤ ʙʣʦʢʦʤ. ʆʥ ʪʘʢʞʝ 

ʙʫʜʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʙʣʦʢʯʝʡʥʫ. ʋʨʦʚʝʥʴ ʩʦʩʪʦʠʪ ʠʟ 

ʩʣʝʜʫʶʱʝʛʦ: 

- ʥʘʟʥʘʯʠʪʴ ʣʦʢʘʣʴʥʳʡ IP-ʘʜʨʝʩ ʥʦʚʦʤʫ ʫʩʪʨʦʡʩʪʚʫ: ʥʘʟʥʘʯʠʪʴ ʣʦʢʘʣʴʥʳʡ IP-

ʘʜʨʝʩ ʥʦʚʦʤʫ ʫʩʪʨʦʡʩʪʚʫ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʪʦʣʴʢʦ ʢ ʇɸɺ, ʘ ʥʝ ʢ 

ʩʝʪʠ ʦʨʛʘʥʠʟʘʮʠʠ; 

- ʫʩʪʘʥʦʚʠʪʴ ʩʦʝʜʠʥʝʥʠʝ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ: ʫʩʪʘʥʦʚʠʪʴ ʩʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ 
ʦʩʥʦʚʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʙʘʟʦʡ ʜʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʠ; 
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- ʫʜʘʣʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʠʟ ʙʣʦʢʯʝʡʥʘ: ʫʜʘʣʠʪʴ ʠʣʠ ʦʪʢʣʶʯʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- ʟʘʧʠʩʘʪʴ ʪʨʘʥʟʘʢʮʠʶ ʚ ʮʠʬʨʦʚʘʷ ʙʫʭʛʘʣʪʝʨʩʢʘʷ ʢʥʠʛʘ: ʜʣʷ ʟʘʧʠʩʠ ʚʩʝʭ 
ʦʧʝʨʘʮʠʡ ʇɸɺ ʚ ʮʠʬʨʦʚʫʶ ʙʫʭʛʘʣʪʝʨʩʢʫʶ ʢʥʠʛʫ, ʢʦʪʦʨʫʶ ʤʦʛʫʪ 

ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʙʣʦʢʝ ʫʧʨʘʚʣʝʥʠʷ ʇɸɺ; 

- ʫʧʨʘʚʣʝʥʠʝ ʙʣʦʢʦʤ: ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʙʣʦʢ ʠʣʠ ʩʚʝʨʠʪʴʩʷ ʩ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʙʣʦʢʦʤ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʦʛʦ, ʯʪʦ ʥʦʚʳʡ ʙʣʦʢ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʙʘʚʣʝʥ ʢ ʛʣʘʚʥʦʤʫ ʙʣʦʢʫ; 

- ʜʦʙʘʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʚ ʙʣʦʢʯʝʡʥ: ʜʦʙʘʚʠʪʴ ʥʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʇɸɺ, ʝʩʣʠ 
ʫʩʪʨʦʡʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʨʦʛʦʚʦʤʫ ʟʥʘʯʝʥʠʶ ʧʦʜʢʣʶʯʝʥʠʷ; 

- ʫʩʪʘʥʦʚʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʝʡʩʪʚʫʶʱʝʤʫ ʫʩʪʨʦʡʩʪʚʫ: ʥʘʟʥʘʯʠʪʴ ʫʩʪʨʦʡʩʪʚʫ 
DHCP IP ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʂʦʥʬʠʛʫʨʘʮʠʷ ʇɸɺ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʧʨʦʮʝʩʩ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʷ 

ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ. ʋʨʦʚʝʥʴ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʝʛʦ: 

- ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ: ʯʪʦʙʳ ʘʫʪʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʇɸɺ 
ʩʛʝʥʝʨʠʨʫʝʪ ʦʪʢʨʳʪʳʡ ʠ ʟʘʢʨʳʪʳʡ ʢʣʶʯʠ ʜʣʷ ʥʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʪʢʨʳʪʳʡ 

ʢʣʶʯ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʟʘʢʨʳʪʳʡ - ʜʣʷ 

ʚʝʨʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɿʘʪʝʤ ʢʣʶʯ ʙʫʜʝʪ ʩʦʚʧʘʜʘʪʴ ʩ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʘʨʦʣʝʤ. ʇɸɺ ʪʘʢʞʝ ʩʛʝʥʝʨʠʨʫʝʪ ʢʦʜ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʦʙʱʝʜʦʩʪʫʧʥʫʶ ʩʝʪʴ. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʟʘʧʨʦʩʠʪ ʜʦʢʫʤʝʥʪ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ, ʇɸɺ ʧʨʦʚʝʨʠʪ ʥʘʩʪʨʦʡʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʦʢʫʤʝʥʪʘ, ʯʪʦʙʳ ʨʘʟʨʝʰʠʪʴ ʠʣʠ ʦʪʢʣʦʥʠʪʴ ʟʘʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- ʫʩʪʨʦʡʩʪʚʦ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ: ʜʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʙʫʜʝʪ ʧʨʦʚʝʨʝʥ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥ ʩ ʢʦʜʦʤ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. ɹʫʜʝʪ 

ʧʨʦʚʝʨʝʥ ʧʦʨʦʛ ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʦ ʠ ʧʦʨʦʛ ʧʦʜʢʣʶʯʝʥʠʷ, ʯʪʦʙʳ ʨʘʟʨʝʰʠʪʴ ʠʣʠ 

ʟʘʧʨʝʪʠʪʴ ʫʩʪʨʦʡʩʪʚʫ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʇɸɺ; 

- ʫʧʨʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘʤʠ: ʇɸɺ ʧʨʦʩʣʫʰʘʝʪ ʟʘʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʩʚʷʞʝʪʩʷ ʩ 
ʙʘʟʦʡ ʜʘʥʥʳʭ. ɺʩʝ ʜʦʢʫʤʝʥʪʳ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʙʫʜʫʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʇɸɺ ʩ ʝʛʦ 

ʭʵʰ-ʟʥʘʯʝʥʠʝʤ. ɼʣʷ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʢʘʞʜʦʤʫ ʜʦʢʫʤʝʥʪʫ ʪʘʢʞʝ ʙʫʜʫʪ 

ʫʩʪʘʥʦʚʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʪʦʣʴʢʦ ʧʨʦʩʤʦʪʨ / ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ / 

ʪʨʝʙʫʝʪʩʷ ʟʘʢʨʳʪʳʡ ʢʣʶʯ/ ʥʝʚʦʟʤʦʞʥʦ ʩʢʦʧʠʨʦʚʘʪʴ ʠ ʪ.ʜ.); 

- ʦʙʥʘʨʫʞʝʥʠʝ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ: ʟʜʝʩʴ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʦʧʳʪʘʝʪʩʷ 
ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʇɸɺ, ʙʫʜʝʪ ʧʨʦʚʝʨʝʥʦ ʥʘ ʥʘʣʠʯʠʝ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ. ʅʘ 

ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʫʥʢʮʠʠ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʧʦʨʦʛ 

ʚʨʝʜʦʥʦʩʥʦʩʪʠ. ɽʩʣʠ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʚʳʩʠʪ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʝʛʦ 

ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʩʝʪʠ ʙʫʜʝʪ ʟʘʙʣʦʢʠʨʦʚʘʥʦ [1,2]. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ, ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʦʙʱʠʡ ʦʙʟʦʨ ʧʨʝʜʣʘʛʘʝʤʦʡ ʙʣʦʢʯʝʡʥ-ʩʠʩʪʝʤʳ. 

ʂʦʥʯʝʥʦ, ʩʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʢʘ ʦʧʠʩʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʝʝ ʧʨʦʮʝʩʩʘʤʠ ʠ 3 

ʢʣʘʩʩʘʤʠ, ʥʦ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʩʪʘʪʴʠ ʚ ʵʪʦʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʘʱʠʱʘʝʤ ʩʠʩʪʝʤʫ ʩ ʧʦʤʦʱʴʶ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʙʣʦʢʯʝʡʥ-ʢʨʠʧʪʦʛʨʘʬʠʝʡ, ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ð 

ʵʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ. ɽʩʣʠ ʦʪʢʨʳʪʳʡ ʠ ʧʨʠʚʘʪʥʳʡ ʢʣʶʯʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʫʪʝʨʷʥʳ ʠʣʠ ʫʢʨʘʜʝʥʳ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʙʣʦʢʯʝʡʥʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʨʫʰʝʥʘ, ʦʩʦʙʝʥʥʦ ʚ BYOD, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʭʨʘʥʠʪ ʩʚʦʡ ʢʣʶʯ ʥʘ ʩʚʦʝʤ ʩʦʙʩʪʚʝʥʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. ɽʱʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʣʦʢʯʝʡʥʘ, ʝʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʩʪʘʚʱʠʢʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʩʤʦʞʝʪ ʟʘʧʨʦʩʠʪʴ ʥʦʚʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʠʣʠ ʩʦʦʙʱʠʪʴ ʦ ʪʦʤ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʫʪʝʨʷʥ/ʫʢʨʘʜʝʥ, ʧʦʩʢʦʣʴʢʫ ʚ ʙʣʦʢʯʝʡʥʝ ʥʝʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ 

ʢʦʥʪʨʦʣʠʨʦʚʘʣ ʙʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʕʪʦ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʥʫʞʜʘʝʪʩʷ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʦʙʩʫʞʜʝʥʠʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʰʠʨʝʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʣʦʢʯʝʡʥʘ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʧʨʦʙʣʝʤ ʩ 

ʫʪʝʯʢʦʡ ʜʘʥʥʳʭ ʚ ʪʝʭʥʦʣʦʛʠʠ Bring Your Own Device (BYOD). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʣʦʢʯʝʡʥʘ ʚ 



-152- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʨʦʮʝʩʩʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʧʦʤʦʯʴ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠ ʦʙʥʘʨʫʞʠʪʴ ʫʪʝʯʢʫ ʜʘʥʥʳʭ. ʇʨʦʮʝʩʩ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ, ʧʘʨʦʣʷ, ʟʘʢʨʳʪʦʛʦ ʠ ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʝʡ 

ʧʨʝʜʦʪʚʨʘʪʠʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ. ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʨʝʜʦʪʚʨʘʪʠʪ 

ʫʪʝʯʢʫ ʜʘʥʥʳʭ ʠʟ-ʟʘ ʫʪʝʨʠ ʠʣʠ ʢʨʘʞʠ ʫʩʪʨʦʡʩʪʚʘ. ʎʠʬʨʦʚʘʷ ʙʫʭʛʘʣʪʝʨʩʢʘʷ ʢʥʠʛʘ ʥʘ ʙʣʦʢʯʝʡʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʣʫʯʘʝʚ ʫʪʝʯʢʠ ʜʘʥʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʜʝʡʩʪʚʠʷ ʙʫʜʫʪ 

ʟʘʧʠʩʳʚʘʪʴʩʷ. ʕʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʦʤʘʥʜʦʡ ʮʠʬʨʦʚʦʡ ʢʨʠʤʠʥʘʣʠʩʪʠʢʠ ʜʣʷ 

ʧʦʠʩʢʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʘʪʘʢʠ ʥʘ ʩʠʩʪʝʤʫ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʋʧʨʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘʤʠ, ʚʢʣʶʯʘʶʱʝʝ 

ʥʘʩʪʨʦʡʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʪʚʨʘʪʷʪ ʧʨʷʤʦʡ ʜʦʩʪʫʧ ʢ ʙʘʟʝ ʜʘʥʥʳʭ, ʤʦʞʝʪ ʩʪʘʪʴ 

ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤ ʭʘʢʝʨʘʤ ʚʟʣʦʤʘʪʴ ʜʘʥʥʳʝ ʚ ɹɼ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʚ ʢʦʤʧʘʥʠʠ, ʚʳʷʚʣʝʥʳ 

ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʜʣʦʞʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʦʧʪʠʤʠʟʘʮʠʷ ʫʨʦʚʥʷ ʟʘʧʘʩʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʢʫʧʢʠ ʧʨʦʜʫʢʮʠʠ. ʊʘʢʞʝ ʚʳʜʝʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʤʫʥʠʢʘʮʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʮʝʧʦʯʢʘ 

ʧʦʩʪʘʚʦʢ, ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʙʘʟʘ ʜʘʥʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ, ʦʰʠʙʢʠ ʟʘʢʘʟʘ, 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ. 

 

Abstract 

This article considers the peculiarities of inventory management in the company, identifies the 

current problems and proposes an optimal process, the purpose of which is to optimize inventory levels 

and improve the efficiency of product procurement. The main tasks necessary to achieve the goal are 

also highlighted and the requirements for the automation of this process are presented. 

Keywords: ʩommunication, efficiency, competitiveness, supply chain, electronic document 

management, supplier database, order errors, confidentiality, system design. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʦʢʘʟʳʚʘʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʙʠʟʥʝʩʘ ʠ ʦʙʱʝʩʪʚʘ. ɺʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʦʤʧʘʥʠʶ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʝʸ ʫʩʧʝʭʘ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʆʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -153- 

 

ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʷʤ ʨʘʟʚʠʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʳ ʠ 

ʫʩʣʫʛʠ, ʫʣʫʯʰʘʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʣʠʝʥʪʦʚ ʠ ʦʧʝʨʝʞʘʪʴ ʢʦʥʢʫʨʝʥʪʦʚ ʥʘ ʨʳʥʢʝ.  

ɺ ʫʧʨʘʚʣʝʥʠʠ ʟʘʧʘʩʘʤʠ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʟʘʢʫʧʢʘʤʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʟʘʢʫʧʢʘʤʠ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʷʤ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʟʘʧʘʩʳ, 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʫʣʫʯʰʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʦʯʢʦʡ 

ʧʦʩʪʘʚʦʢ. ʇʣʘʥʠʨʦʚʘʥʠʝ ʟʘʢʫʧʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʢʦʤʧʘʥʠʠ ʠ ʨʳʥʦʯʥʳʤʠ 

ʪʨʝʥʜʘʤʠ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʠʟʣʠʰʢʦʚ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʪʦʚʘʨʦʚ ʥʘ ʩʢʣʘʜʝ.  

ʋʧʨʘʚʣʝʥʠʝ ʟʘʢʫʧʢʘʤʠ - ʵʪʦ ʧʨʦʮʝʩʩ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʟʘʢʫʧʦʢ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʢʦʤʧʘʥʠʝʡ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʦʨʛʘʥʠʟʘʮʠʶ, ʚʳʧʦʣʥʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʚʩʝʭ ʵʪʘʧʦʚ ʟʘʢʫʧʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʤʧʘʥʠʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʢʫʧʢʘʤʠ ʚʢʣʶʯʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʨʦʮʝʩʩʫ, ʛʜʝ 

ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʪʝʢʫʱʠʭ ʧʦʪʨʝʙʥʦʩʪʷʭ ʢʦʤʧʘʥʠʠ, ʥʦ ʠ ʥʘ ʜʦʣʛʦʩʨʦʯʥʳʭ 

ʩʪʨʘʪʝʛʠʷʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ. ɺʘʞʥʳʤ 

ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʝʨʘʮʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʀʊ-ʢʦʤʧʘʥʠʡ 

ʷʚʣʷʶʪʩʷ: 

- ʦʪʩʫʪʩʪʚʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ; 

- ʦʪʩʫʪʩʪʚʠʝ ʘʢʪʫʘʣʴʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʨʘʩʩʳʣʢʠ 
ʟʘʧʨʦʩʘ ʧʨʝʜʣʦʞʝʥʠʡ ʦ ʟʘʢʫʧʢʝ ʠʣʠ RFP; 

- ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ 
ʩʚʷʟʠ ʩ ʵʪʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʯʪʦ ʩʦʟʜʘʸʪ 

ʥʝʫʜʦʙʩʪʚʦ ʧʨʠ ʧʝʨʝʜʘʯʝ ʤʝʞʜʫ ʦʪʜʝʣʘʤʠ ʠ ʟʘʪʨʫʜʥʷʝʪ ʩʦʛʣʘʩʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ; 

- ʯʘʩʪʳʝ ʦʰʠʙʢʠ ʧʨʠ ʟʘʢʘʟʝ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʢʦʪʦʨʳʝ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʅʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʩʧʦʩʦʙʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʧʨʦʮʝʩʩʘ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʘʤ ʚ ʟʘʢʘʟʝ ʢʦʤʧʣʝʢʪʫʶʱʠʭ; 

- ʦʪʩʫʪʩʪʚʠʝ ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʙ ʦʩʪʘʪʢʘʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʥʘ ʩʢʣʘʜʝ ʚ 
ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ; 

- ʨʠʩʢ ʧʦʪʝʨʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ know-how ʦ ʧʨʦʠʟʚʦʜʩʪʚʝ 
ʦʙʦʨʫʜʦʚʘʥʠʷ. ɼʣʷ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʢʨʘʡʥʝ ʚʘʞʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʠʭ ʧʨʦʜʫʢʮʠʠ. ʊʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʫʶ ʧʝʨʝʜʘʯʫ 

ʜʘʥʥʳʭ ʤʝʞʜʫ ʦʪʜʝʣʘʤʠ ʜʣʷ ʟʘʱʠʪʳ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʳ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʙʳʣʦ ʧʨʷʥʷʪʦ ʨʝʰʝʥʠʝ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ 

ʚʥʝʜʨʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ. 

ʅʘ ʈʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ.  

 

 
ʈʠʩʫʥʦʢ 1. ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʝʤ ʟʘʢʫʧʢʘʤʠ. 



-154- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 

ʅʘ ʈʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʮʝʣʝʚʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʋʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭè ʚ ʥʦʪʘʮʠʠ BPMN 2.0 

 

 
ʈʠʩʫʥʦʢ 2.  ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʋʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭè 

 

ʅʘ ʈʠʩʫʥʢʘʭ 3 ï 6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʜʝʣʠ ʧʦʜʧʨʦʮʝʩʩʦʚ çɸʥʘʣʠʟ ʟʘʷʚʦʢè, çɿʘʢʫʧʢʘ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭè, çɺʳʜʘʯʘ ʩʦ ʩʢʣʘʜʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʘè, çʇʦʜʛʦʪʦʚʢʘ ʠʪʦʛʦʚʦʛʦ ʦʪʯʸʪʘè ʚ 

ʥʦʪʘʮʠʠ BPMN 2.0. 

 

 
ʈʠʩʫʥʦʢ 3. ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çɸʥʘʣʠʟ ʟʘʷʚʢʠè. 

 
ʈʠʩʫʥʦʢ 4.  ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çɺʳʜʘʯʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʩʦ ʩʢʣʘʜʘ ʥ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦè. 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -155- 

 

 
ʈʠʩʫʥʦʢ 5. ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʧʦʜʛʦʪʦʚʢʘ ʠʪʦʛʦʚʦʛʦ ʦʪʯʸʪʘè . 

 

 
ʈʠʩʫʥʦʢ 6.  ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çɿʘʢʫʧʢʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭè ʚ ʥʦʪʘʮʠʠ BPMN 2.0 

 

ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝ 

ʟʘʧʘʩʘʤʠ, ʘ ʪʘʢʞʝ ʥʘʣʘʜʠʪ ʙʳʩʪʨʦʝ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʋʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭè.  

ʋʯʠʪʳʚʘʷ ʚʳʷʚʣʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʘ ʨʝʰʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʨʘʥʝʝ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

 
ʈʠʩʫʥʦʢ 7 . ʊʨʝʙʦʚʘʥʠʝ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 



-156- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 

ʅʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤ ʧʨʘʚʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʪʫʧʘʝʪ 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 27.07.2006 N 152-ʌɿ çʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭè. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʭʦʜʷʱʘʷ ʠ ʨʝʟʫʣʴʪʘʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦ ʚʩʝʤʠ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʦʪʯʝʪʘʤʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

ʊʘʙʣʠʮʘ 2 

ɺʭʦʜʷʱʘʷ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 
ɺʭʦʜʷʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʅʉʀ ʈʝʟʫʣʴʪʘʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʢʦʤʤʝʨʯʝʩʢʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʦʪ ʧʦʩʪʘʚʱʠʢʦʚ; 

ʪʦʚʘʨʥʘʷ ʥʘʢʣʘʜʥʘʷ ʦʪ ʧʦʩʪʘʚʱʠʢʘ. 

ʨʝʛʣʘʤʝʥʪ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʢʦʤʧʣʝʢʪʫʶʱʠʤʠ 

ʟʘʷʚʢʘ ʥʘ ʢʦʤʧʣʝʢʪʫʶʱʠʝ; 

ʦʪʯʸʪ ʦʙ ʦʩʪʘʪʢʘʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʥʘ ʩʢʣʘʜʝ; 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʘʷ ʟʘʷʚʢʘ ʥʘ ʢʦʤʧʣʝʢʪʫʶʱʠʝ; 

ʧʝʨʝʯʝʥʴ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʥʘ ʩʢʣʘʜʝ; 

ʧʝʨʝʯʝʥʴ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʜʣʷ ʟʘʢʫʧʢʠ; 

RFP; 

ʩʧʠʩʦʢ ʧʦʩʪʘʚʱʠʢʦʚ ʜʣʷ ʟʘʢʫʧʢʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 

(ʛʘʙʘʨʠʪʳ ʠ ʚʝʩ ); 

ʤʘʨʰʨʫʪ ʜʦʩʪʘʚʢʠ; 

ʦʙʱʠʡ ʦʪʯʸʪ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ; 

ʦʪʯʸʪ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ; 

ʦʪʯʸʪ ʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʣʦʛʠʩʪʠʢʝ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ; 

ʠʪʦʛʦʚʳʡ ʦʪʯʸʪ ʧʦ ʩʢʣʘʜʫ; 

ʥʘʢʣʘʜʥʘʷ ʥʘ ʚʳʜʘʯʫ ʢʦʤʧʣʝʢʪʫʶʱʠʭ; 

ʘʢʪ ʦ ʨʘʩʭʦʞʜʝʥʠʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʢʘʯʝʩʪʚʫ; 

ʟʘʧʨʦʩ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʧʦʩʪʘʚʱʠʢʦʚ; 

ʠʪʦʛʦʚʳʡ ʦʪʯʸʪ. 

ɺ ʪʘʙʣʠʮʝ 2 ʦʪʨʘʞʝʥʳ ʨʦʣʠ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ.  

ʊʘʙʣʠʮʘ 3 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʦʣʠ ʌʫʥʢʮʠʠ ʨʦʣʠ 

ɸʥʘʣʠʪʠʢ ʩʥʘʙʞʝʥʠʷ 

ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʟʘʷʚʢʠ ʥʘ 

ʢʦʤʧʣʝʢʪʫʶʱʠʝ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʝʯʥʷ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʜʣʷ ʟʘʢʫʧʢʠ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʝʯʥʷ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʩʢʣʘʜʝ 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ 

ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

ʜʦʩʪʫʧ ʢ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʦʪʯʸʪʦʚ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʧʨʦʩʘ ʥʘ ʩʦʟʜʘʥʠʝ ʩʧʠʩʢʘ 

ʧʦʩʪʘʚʱʠʢʦʚ; 

ʜʦʩʪʫʧ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʸʪ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ. 

ʉʪʘʨʰʠʡ ʤʝʥʝʜʞʝʨ ʧʦ ʟʘʢʫʧʢʘʤ 

ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʧʦʩʪʘʚʱʠʢʦʚ ʜʣʷ ʟʘʢʫʧʢʠ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ (ʛʘʙʘʨʠʪʳ ʠ ʚʝʩ ) 

ʜʦʩʪʫʧ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ. 

ʄʝʥʝʜʞʝʨ ʧʦ ʣʦʛʠʩʪʠʢʝ; 

ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

ʜʦʩʪʫʧ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʛʦ ʦʪʯʸʪ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʣʦʛʠʩʪʠʢʠ 

ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

ʜʦʩʪʫʧ ʢ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʦʪʯʸʪʦʚ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʸʪʘ ʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʣʦʛʠʩʪʠʢʝ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ 

ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʣʦʛʠʩʪʠʢʝ; 
ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

ʜʦʩʪʫʧ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -157- 

 

 
ʇʨʠʤʝʥʝʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ 

ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ, ʚʢʣʶʯʘʷ ʧʦʜʙʦʨ ʧʦʩʪʘʚʱʠʢʦʚ, ʢʦʥʪʨʦʣʴ ʟʘ ʫʨʦʚʥʝʤ ʟʘʧʘʩʦʚ ʠ 
ʦʨʛʘʥʠʟʘʮʠʶ ʧʦʩʪʘʚʦʢ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʠʪʴ ʢʦʤʤʫʥʠʢʘʮʠʶ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ ʨʫʢʦʚʦʜʩʪʚʦʤ 
ʚ ʢʦʥʪʝʢʩʪʝ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʟʘʧʘʩʘʤʠ. 
ʆʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʠ ʫʣʫʯʰʝʥʠʶ ʧʨʦʮʝʩʩʦʚ 
ʟʘʢʫʧʦʢ, ʭʨʘʥʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʦʚʘʨʦʚ. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ, ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʩʧʨʦʩʘ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 
ʟʘʧʘʩʳ ʠ ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʙʳʪʴ ʙʦʣʝʝ 
ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʥʘ ʨʳʥʢʝ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʴʥʦʡ 

(VR) ʠ ʜʦʧʦʣʥʝʥʥʦʡ (AR) ʨʝʘʣʴʥʦʩʪʠ ʚ ʤʝʜʠʮʠʥʝ. ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʘʥʘʣʠʟʠʨʫʶʪ ʚʣʠʷʥʠʝ VR ʠ 

AR ʥʘ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʦʙʫʯʝʥʠʝ ʠ ʧʦʜʛʦʪʦʚʢʫ 

ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʮʠʡ, ʣʝʯʝʥʠʝ ʙʦʣʠ ʠ ʬʦʙʠʡ, 

ʨʝʘʙʠʣʠʪʘʮʠʶ ʧʘʮʠʝʥʪʦʚ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ VR ʠ AR ʚ 

ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ, ʘ ʪʘʢʞʝ ʦʙʩʫʞʜʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʝ ʢʘʢ 

ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʜʫʨ, ʩʥʠʞʝʥʠʝ ʩʪʨʝʩʩʘ ʠ 

ʪʨʝʚʦʞʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ, ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʨʰʨʫʪʘ ʜʦʩʪʘʚʢʠ 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʩʢʣʘʜʘ; 

ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

ʜʦʩʪʫʧ ʢ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʦʪʯʸʪʦʚ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʸʪʘ ʦʙ ʦʩʪʘʪʢʘʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʥʘ 

ʩʢʣʘʜʝ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʪʦʛʦʚʦʛʦ ʦʪʯʸʪʘ ʧʦ ʩʢʣʘʜʫ. 

ʆʧʝʨʘʪʦʨ ʩʢʣʘʜʘ; 
ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʢʣʘʜʥʦʡ 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʜʝʧʘʨʪʘʤʝʥʪʘ ʧʦ ʩʥʘʙʞʝʥʠʶ 

ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

ʜʦʩʪʫʧ ʢ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʦʪʯʸʪʦʚ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʪʦʛʦʚʦʛʦ ʦʪʯʸʪʘ; 

ʜʦʩʪʫʧ ʢ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʦʪʯʸʪʦʚ. 

ɻʣʘʚʥʳʡ ʠʥʞʝʥʝʨ 

ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʷʚʢʠ ʥʘ ʢʦʤʧʣʝʢʪʫʶʱʠʝ; 

ʜʦʩʪʫʧ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ. 



-158- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʘʚʪʦʨʳ ʩʪʘʪʴʠ ʟʘʪʨʘʛʠʚʘʶʪ ʧʨʦʙʣʝʤʳ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ VR ʠ AR ʚ ʤʝʜʠʮʠʥʝ, ʪʘʢʠʝ ʢʘʢ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʫ ʥʝʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʦʚ ʠ ʧʨʦʪʦʢʦʣʦʚ, ʘ ʪʘʢʞʝ ʵʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʤʝʜʠʮʠʥʘ, 

ʦʙʫʯʝʥʠʝ, ʦʧʝʨʘʮʠʠ, ʣʝʯʝʥʠʝ ʙʦʣʠ, ʨʝʘʙʠʣʠʪʘʮʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʘ, ʧʨʦʙʣʝʤʳ, ʦʛʨʘʥʠʯʝʥʠʷ, 

ʵʪʠʢʘ. 

 

Abstract 

The scientific article discusses the possibilities of using virtual (VR) and augmented (AR) 

reality technologies in medicine. The authors of the article analyze the impact of VR and AR on 

various aspects of medical activity, including education and training of medical personnel, planning 

and conducting operations, pain and phobia treatment, and patient rehabilitation. The article presents 

examples of successful implementation of VR and AR in clinical practice, and discusses the 

advantages of these technologies, such as improving the accuracy and effectiveness of medical 

procedures, reducing stress and anxiety of patients, reducing their recovery time, and improving the 

quality of training of medical personnel. In addition, the authors of the article address the problems and 

limitations associated with the use of VR and AR in medicine, such as the high cost of hardware and 

software, side effects in some patients, the need to develop standards and protocols, as well as ethical 

issues. 

Keywords: virtual reality, augmented reality, medicine, training, surgery, pain management, 

rehabilitation, benefits, problems, limitations, ethics. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩ ʛʦʣʦʚʦʢʨʫʞʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ, 

ʤʝʜʠʮʠʥʘ ʥʝ ʦʩʪʘʝʪʩʷ ʚ ʩʪʦʨʦʥʝ. ʇʦʷʚʣʝʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ (VR) ʠ 

ʜʦʧʦʣʥʝʥʥʦʡ (AR) ʨʝʘʣʴʥʦʩʪʠ ʦʪʢʨʳʚʘʶʪ ʧʝʨʝʜ ʥʝʡ ʥʦʚʳʝ, ʧʦʠʩʪʠʥʝ ʙʝʟʛʨʘʥʠʯʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ. VR, ʩʦʟʜʘʚʘʷ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʤʠʨʳ, ʩʧʦʩʦʙʥʘ ʧʦʛʨʫʞʘʪʴ ʯʝʣʦʚʝʢʘ ʚ ʩʠʤʫʣʷʮʠʠ, 

ʥʝʜʦʩʪʫʧʥʳʝ ʚ ʨʝʘʣʴʥʦʩʪʠ. AR ʞʝ, ʥʘʧʨʦʪʠʚ, ʥʘʢʣʘʜʳʚʘʝʪ ʚʠʨʪʫʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘ ʨʝʘʣʴʥʳʡ 

ʤʠʨ, ʜʝʣʘʷ ʝʛʦ ʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʤ. ɺʥʝʜʨʝʥʠʝ VR ʠ AR ʚ ʤʝʜʠʮʠʥʫ ʩʫʣʠʪ 

ʨʝʚʦʣʶʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʆʙʫʯʝʥʠʝ ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ ʩʪʘʥʝʪ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ ʠ 

ʵʬʬʝʢʪʠʚʥʳʤ, ʘ ʩʣʦʞʥʝʡʰʠʝ ʦʧʝʨʘʮʠʠ ʙʫʜʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʩ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʡ ʪʦʯʥʦʩʪʴʶ. VR 

ʧʦʤʦʞʝʪ ʧʘʮʠʝʥʪʘʤ ʩʧʨʘʚʠʪʴʩʷ ʩ ʙʦʣʴʶ ʠ ʬʦʙʠʷʤʠ, ʘ AR ï ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʘʙʦʪʫ 

ʦʨʛʘʥʠʟʤʘ ʠ ʦʙʣʝʛʯʠʪ ʧʨʦʮʝʩʩ ʨʝʘʙʠʣʠʪʘʮʠʠ. 

ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (VR) ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʢ ʜʣʷ ʚʨʘʯʝʡ, ʪʘʢ ʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ. ɼʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ 

ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʭ, ʢʘʢ VR ʤʝʥʷʝʪ ʢ ʣʫʯʰʝʤʫ ʤʠʨ ʤʝʜʠʮʠʥʳ. 

VR-ʩʠʤʫʣʷʪʦʨʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʙʫʜʫʱʠʤ ʭʠʨʫʨʛʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʪʘʯʠʚʘʪʴ ʩʚʦʠ 

ʥʘʚʳʢʠ ʚ ʙʝʟʦʧʘʩʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʨʠʩʢʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʨʝʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, 

VR-ʤʦʜʝʣʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ ʧʦʟʚʦʣʷʶʪ ʩʪʫʜʝʥʪʘʤ-ʤʝʜʠʢʘʤ ʠʟʫʯʘʪʴ ʘʥʘʪʦʤʠʶ ʚ ʤʝʣʴʯʘʡʰʠʭ 

ʜʝʪʘʣʷʭ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʥʝʜʦʩʪʫʧʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʳʯʥʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʘʪʣʘʩʦʚ. 

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʦʥʠ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ 

ʦʨʛʘʥʠʟʤʘ [1]. ɺ ʜʦʧʦʣʥʝʥʠʝ, VR-ʩʠʤʫʣʷʮʠʠ ʩ ʫʯʘʩʪʠʝʤ ʚʠʨʪʫʘʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʧʦʤʦʛʘʶʪ 

ʙʫʜʫʱʠʤ ʚʨʘʯʘʤ ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ ʵʤʧʘʪʠʠ, ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʧʨʠʥʷʪʠʷ ʩʣʦʞʥʳʭ ʨʝʰʝʥʠʡ. ʕʪʠ 

ʩʠʤʫʣʷʮʠʠ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʝ ʢ ʨʝʘʣʴʥʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʩʠʪʫʘʮʠʷʤ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʦʙʫʯʝʥʠʶ ʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [1, 2]. 

3D-ʚʠʟʫʘʣʠʟʘʮʠʷ ʘʥʘʪʦʤʠʠ ʧʘʮʠʝʥʪʘ: VR-ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʭʠʨʫʨʛʘʤ ʩʦʟʜʘʚʘʪʴ 3D-

ʤʦʜʝʣʠ ʘʥʘʪʦʤʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʠʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʂʊ ʠʣʠ ʄʈʊ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ 

ʙʦʣʝʝ ʪʦʯʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʦʧʝʨʘʮʠʠ, ʤʠʥʠʤʠʟʠʨʫʷ ʨʠʩʢʠ ʠ ʧʦʚʳʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʤʝʰʘʪʝʣʴʩʪʚ. ɹʦʣʝʝ ʪʦʛʦ, VR-ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʭʠʨʫʨʛʘʤ ʧʨʦʚʦʜʠʪʴ ʦʧʝʨʘʮʠʠ ʥʘ ʧʘʮʠʝʥʪʘʭ, 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -159- 

 

ʥʘʭʦʜʷʱʠʭʩʷ ʟʘ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ [2, 3]. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʞʠʪʝʣʝʡ ʫʜʘʣʝʥʥʳʭ 

ʨʝʛʠʦʥʦʚ, ʛʜʝ ʥʝʪ ʜʦʩʪʫʧʘ ʢ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ.  

VR-ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʙʦʣʠ ʠ ʬʦʙʠʡ. ɸʥʘʣʴʛʝʟʠʷ ʧʦʤʦʛʘʝʪ 

ʧʘʮʠʝʥʪʘʤ ʧʝʨʝʥʦʩʠʪʴ ʙʦʣʝʟʥʝʥʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʦʪʚʣʝʢʘʷ ʠʭ ʚʠʨʪʫʘʣʴʥʳʤʠ ʩʨʝʜʘʤʠ. VR-

ʵʢʩʧʦʟʠʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ ʧʦʤʦʛʘʝʪ ʣʶʜʷʤ ʩ ʬʦʙʠʷʤʠ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʦʜʦʣʝʚʘʪʴ ʩʚʦʠ ʩʪʨʘʭʠ ʚ 

ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʣʝʯʝʥʠʷ 

ʘʢʨʦʬʦʙʠʠ. ɼʣʷ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ VR-ʪʝʭʥʦʣʦʛʠʠ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪʩʷ ʧʦʣʝʟʥʳʤʠ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʠʥʩʫʣʴʪ ʠʣʠ ʪʨʘʚʤʫ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ VR-ʠʛʨ ʠ ʫʧʨʘʞʥʝʥʠʡ [2, 3]. ʊʘʢʞʝ VR-

ʵʢʩʧʦʟʠʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ ʧʦʤʦʛʘʝʪ ʧʘʮʠʝʥʪʘʤ ʩ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʚʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ 

ʧʝʨʝʦʩʤʳʩʣʠʪʴ ʪʨʘʚʤʠʨʫʶʱʠʝ ʩʦʙʳʪʠʷ ʠ ʥʘʫʯʠʪʴʩʷ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʩʠʤʧʪʦʤʘʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘ. 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (AR) ʥʝ ʤʝʥʝʝ   ʚʧʝʯʘʪʣʷʝʪ, ʯʝʤ ʚʠʨʪʫʘʣʴʥʘʷ, ʦʪʢʨʳʚʘʷ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʤʝʜʠʮʠʥʳ.  ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʭ, ʢʘʢ AR 

ʤʝʥʷʝʪ ʤʠʨ ʤʝʜʠʮʠʥʳ ʢ ʣʫʯʰʝʤʫ. 

AR-ʧʨʠʣʦʞʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʦʛʘʱʘʶʪ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʘʥʘʪʦʤʠʠ ʯʝʣʦʚʝʢʘ. 

ʄʝʜʠʮʠʥʩʢʠʤ ʩʪʫʜʝʥʪʘʤ ʠ ʚʨʘʯʘʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ ʪʨʝʭʤʝʨʥʳʤʠ 

ʤʦʜʝʣʷʤʠ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʢʣʘʜʳʚʘʥʳ ʥʘ ʨʝʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʠʣʠ ʜʘʞʝ 

ʥʘ ʪʝʣʦ ʧʘʮʠʝʥʪʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʜʝʣʘʝʪ ʦʙʫʯʝʥʠʝ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ ʠ ʧʦʥʷʪʥʳʤ, ʧʦʟʚʦʣʷʷ 

ʛʣʫʙʞʝ ʧʦʛʨʫʞʘʪʴʩʷ ʚ ʩʪʨʫʢʪʫʨʫ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ. ʂʨʦʤʝ ʪʦʛʦ, AR-ʪʝʭʥʦʣʦʛʠʠ ʘʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ. ɺʨʘʯʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʧʨʷʤʦ ʧʝʨʝʜ ʛʣʘʟʘʤʠ ʧʘʮʠʝʥʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ 

ʥʘʛʣʷʜʥʦ ʦʙʲʷʩʥʠʪʴ ʜʠʘʛʥʦʟ ʠ ʧʣʘʥ ʣʝʯʝʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʧʦʥʠʤʘʥʠʶ ʠ ʙʦʣʴʰʝʡ 

ʫʚʝʨʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʚʳʟʜʦʨʦʚʣʝʥʠʷ. 

AR-ʩʠʩʪʝʤʳ ʧʨʠʚʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʩʬʝʨʫ ʭʠʨʫʨʛʠʠ. ɺʦ-ʧʝʨʚʳʭ, ʦʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʭʠʨʫʨʛʦʚ 3D-ʚʠʜʝʥʠʝ ʘʥʘʪʦʤʠʠ ʧʘʮʠʝʥʪʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʠʭ ʤʘʥʠʧʫʣʷʮʠʡ ʠ ʫʤʝʥʴʰʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʦʩʣʦʞʥʝʥʠʡ. ɺʦ-ʚʪʦʨʳʭ, AR-ʥʘʚʠʛʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʤʝʥʝʝ ʠʥʚʘʟʠʚʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʯʪʦ 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʢʨʘʱʘʝʪ ʧʝʨʠʦʜ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʩʥʠʞʘʝʪ ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ. 

ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ AR-ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʦʡ. ʆʥʠ 

ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʩʬʝʨʝ. AR-ʧʨʠʣʦʞʝʥʠʷ 
ʜʝʣʘʶʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʤ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʧʦʥʠʤʘʥʠʝ 

ʤʘʪʝʨʠʘʣʘ ʢʘʢ ʫ ʩʪʫʜʝʥʪʦʚ, ʪʘʢ ʠ ʫ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. ʅʘʢʦʥʝʮ, AR-ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʟʚʦʣʷʶʪ ʧʘʮʠʝʥʪʘʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʝʤ ʟʘʙʦʣʝʚʘʥʠʠ, ʧʨʦʮʝʩʩʝ 

ʣʝʯʝʥʠʷ ʠ ʤʝʪʦʜʘʭ ʧʨʦʬʠʣʘʢʪʠʢʠ [1-3]. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʙʦʣʴʰʝʤʫ ʚʦʚʣʝʯʝʥʠʶ ʚ ʧʨʦʮʝʩʩ 

ʣʝʯʝʥʠʷ ʠ ʫʣʫʯʰʘʝʪ ʠʭ ʩʦʙʣʶʜʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚʨʘʯʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʚʩʝ ʰʠʨʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (VR) ʜʣʷ ʩʠʤʫʣʷʮʠʠ ʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ Surgical Theater, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʘʥʠʝʡ 

Surgical Theater Inc. ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʠʩʪʠʯʥʫʶ ʩʠʤʫʣʷʮʠʶ ʨʘʟʣʠʯʥʳʭ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ, ʚʢʣʶʯʘʷ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʝ, ʵʥʜʦʚʘʩʢʫʣʷʨʥʳʝ ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ 

ʦʧʝʨʘʮʠʠ. ʍʠʨʫʨʛʠ ʤʦʛʫʪ ʧʨʘʢʪʠʢʦʚʘʪʴ ʩʚʦʠ ʥʘʚʳʢʠ ʚ ʙʝʟʦʧʘʩʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʦʜʫʣʠ ʦʙʫʯʝʥʠʷ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʘʥʘʪʦʤʠʶ, ʬʠʟʠʦʣʦʛʠʶ ʠ 

ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʪʝʭʥʠʢʠ. 

Microsoft Dynamics 365 Remote Assist, ʨʘʟʨʘʙʦʪʘʥʥʳʡ Microsoft, ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʶ 

ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (AR) ʜʣʷ ʧʦʤʦʱʠ ʭʠʨʫʨʛʘʤ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʡ. ʕʪʘ ʧʨʦʛʨʘʤʤʘ 

ʧʦʟʚʦʣʷʝʪ ʭʠʨʫʨʛʘʤ ʚʠʜʝʪʴ 3D-ʤʦʜʝʣʠ ʘʥʘʪʦʤʠʠ ʧʘʮʠʝʥʪʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʫʜʘʣʝʥʥʫʶ ʩʚʷʟʴ ʩ ʵʢʩʧʝʨʪʘʤʠ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʦʚʝʪʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ. 

ɼʣʷ ʠʤʤʝʨʩʠʚʥʦʡ ʩʠʤʫʣʷʮʠʠ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩʫʱʝʩʪʚʫʝʪ Osso VR, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʘʥʠʝʡ Osso VR. ʕʪʦʪ ʩʦʬʪ ʧʦʟʚʦʣʷʝʪ ʭʠʨʫʨʛʘʤ ʧʨʘʢʪʠʢʦʚʘʪʴ ʩʣʦʞʥʳʝ 

ʧʨʦʮʝʜʫʨʳ, ʪʘʢʠʝ ʢʘʢ ʟʘʤʝʥʘ ʢʦʣʝʥʥʦʛʦ ʠ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʦʚ, ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ, 

ʠʩʧʦʣʴʟʫʷ ʨʝʘʣʠʩʪʠʯʥʫʶ 3D-ʛʨʘʬʠʢʫ ʠ ʪʘʢʪʠʣʴʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʥʘʚʳʢʦʚ ʠ ʫʚʝʨʝʥʥʦʩʪʠ. 



-160- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

FundamentalVR ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ VR-ʩʠʤʫʣʷʪʦʨʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʚʢʣʶʯʘʷ ʭʠʨʫʨʛʠʶ, ʘʥʝʩʪʝʟʠʦʣʦʛʠʶ ʠ ʩʝʩʪʨʠʥʩʢʦʝ ʜʝʣʦ. ʕʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʠʩʪʠʯʥʫʶ ʩʠʤʫʣʷʮʠʶ ʢʣʠʥʠʯʝʩʢʠʭ ʩʮʝʥʘʨʠʝʚ ʠ ʧʦʟʚʦʣʷʝʪ ʚʨʘʯʘʤ 

ʧʨʘʢʪʠʢʦʚʘʪʴ ʩʚʦʠ ʥʘʚʳʢʠ ʚ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʝ. 

3D Systems Simbionix ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ VR-ʩʠʤʫʣʷʪʦʨʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ʕʪʦʪ ʩʦʬʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʠʩʪʠʯʥʫʶ ʩʠʤʫʣʷʮʠʶ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʰʢʦʣʘʭ ʠ ʙʦʣʴʥʠʮʘʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ɺʥʝʜʨʝʥʠʝ VR ʠ AR ʚ ʤʝʜʠʮʠʥʫ ʦʪʢʨʳʚʘʝʪ ʧʝʨʝʜ ʥʘʤʠ ʧʦʠʩʪʠʥʝ ʙʝʟʛʨʘʥʠʯʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʩʫʣʷ ʨʝʚʦʣʶʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʪʦʡ ʩʬʝʨʝ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝʩʫʪ ʚ ʩʝʙʝ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ 

1. ʇʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʜʫʨ. 

2. ʉʥʠʞʝʥʠʝ ʩʪʨʝʩʩʘ ʠ ʪʨʝʚʦʞʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ. 

3. ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʘʮʠʝʥʪʦʚ. 

4. ʋʣʫʯhʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʚʥʝʜʨʝʥʠʝ VR ʠ AR ʚ ʤʝʜʠʮʠʥʫ ʩʦʧʨʷʞʝʥʦ ʩ ʨʷʜʦʤ 

ʧʨʦʙʣʝʤ ʠ ʦʛʨʘʥʠʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 

1. ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

2. ʄʦʨʩʢʘʷ ʙʦʣʝʟʥʴ ʠ ʜʨʫʛʠʝ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ 

3. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʦʚ ʠ ʧʨʦʪʦʢʦʣʦʚ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ VR ʠ AR ʚ ʤʝʜʠʮʠʥʫ ʟʥʘʤʝʥʫʝʪ ʩʦʙʦʡ ʥʦʚʫʶ ʵʨʫ ʚ ʨʘʟʚʠʪʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʦʪʢʨʳʚʘʶʪ ʧʝʨʝʜ ʥʘʤʠ ʧʦʠʩʪʠʥʝ ʙʝʟʛʨʘʥʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʧʦʟʚʦʣʷʷ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʜʫʨ, ʩʥʠʟʠʪʴ ʩʪʨʝʩʩ ʠ 

ʪʨʝʚʦʞʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ 

ʦʙʫʯʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ. VR ʠ AR ʫʞʝ ʩʝʛʦʜʥʷ ʤʝʥʷʶʪ ʤʠʨ ʤʝʜʠʮʠʥʳ ʢ ʣʫʯʰʝʤʫ, ʠ ʚ 

ʙʫʜʫʱʝʤ ʤʳ ʤʦʞʝʤ ʦʞʠʜʘʪʴ ʝʱʝ ʙʦʣʝʝ ʫʜʠʚʠʪʝʣʴʥʳʭ ʦʪʢʨʳʪʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ʕʪʘ ʩʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʠ ʤʝʪʦʜʳ ʢʦʥʮʝʧʮʠʠ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ 

ʧʠʩʴʤʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʆʥʘ ʧʨʝʜʣʘʛʘʝʪ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʘʢʘʜʝʤʠʯʝʩʢʦʤʫ 

ʧʠʩʴʤʫ, ʘʥʘʣʠʟʠʨʫʝʪ ʝʛʦ ʚʘʞʥʦʩʪʴ ʚ ʢʦʥʪʝʢʩʪʝ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʟʘ ʫʩʧʝʰʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ ʘʢʘʜʝʤʠʯʝʩʢʠʭ 

ʪʝʢʩʪʦʚ ʥʘ ʘʥʛʣʠʡʩʢʦʤ. ʉʪʘʪʴʷ ʪʘʢʞʝ ʦʙʩʫʞʜʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʩʪʨʘʪʝʛʠʠ, ʢʦʪʦʨʳʝ 
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Abstract 

This article examines the key aspects and methods of the concept of academic writing in 

English. It offers an overview of contemporary approaches to academic writing, examines its 

importance in the context of research and education, and examines the basic principles that underlie 

successful academic writing in English. The article also discusses practical methods and strategies that 

help students and researchers improve their skills in academic writing in English. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʛʜʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ 

ʨʘʟʚʠʚʘʝʪʩʷ ʩ ʥʝʚʝʨʦʷʪʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʚʘʞʥʦ, ʯʪʦʙʳ ʩʪʫʜʝʥʪʳ, ʦʙʫʯʘʶʱʠʝʩʷ ʧʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ, ʦʙʣʘʜʘʣʠ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʤʠ ʥʘʚʳʢʘʤʠ, ʥʦ ʠ ʫʤʝʣʠ 

ʵʬʬʝʢʪʠʚʥʦ ʢʦʤʤʫʥʠʮʠʨʦʚʘʪʴ ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʚʦʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʨʘʙʦʪ. 

ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʝʜʤʝʪ ñɸʢʘʜʝʤʠʯʝʩʢʦʝ ʧʠʩʴʤʦò ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʩʪʫʜʝʥʪʦʚ. 

ɸʢʘʜʝʤʠʯʝʩʢʦʝ ʧʠʩʴʤʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʦʙʳʡ ʩʪʠʣʴ ʧʠʩʴʤʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʧʫʙʣʠʢʘʮʠʷʭ. ʆʥ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʳʯʥʦʛʦ ʧʠʩʴʤʘ ʩʚʦʝʡ 

ʬʦʨʤʘʣʴʥʦʩʪʴʶ, ʪʦʯʥʦʩʪʴʶ ʠ ʣʦʛʠʯʥʦʩʪʴʶ. ʅʘ ʧʨʝʜʤʝʪʝ ñɸʢʘʜʝʤʠʯʝʩʢʦʝ ʧʠʩʴʤʦò ʩʪʫʜʝʥʪʳ 

ʠʟʫʯʘʶʪ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʧʨʘʚʠʣʘ ʥʘʧʠʩʘʥʠʷ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʜʦʢʣʘʜʦʚ, ʨʝʬʝʨʘʪʦʚ ʠ 

ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʪʝʢʩʪʦʚ [1]. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʧʨʝʜʤʝʪʘ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʘʥʘʣʠʟʘ ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʥʘʧʠʩʘʥʠʷ ʥʘʫʯʥʳʭ ʪʝʢʩʪʦʚ ʩʪʫʜʝʥʪʳ ʚʳʥʫʞʜʝʥʳ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ 

ʩʚʦʠ ʚʳʚʦʜʳ ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʭ ʚ ʣʦʛʠʯʥʦʡ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʬʦʨʤʝ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʩʪʫʜʝʥʪʘʤ 

ʨʘʟʚʠʪʴ ʥʘʚʳʢʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʫʤʝʥʠʝ ʚʳʜʝʣʷʪʴ 

ʛʣʘʚʥʦʝ ʦʪ ʚʪʦʨʦʩʪʝʧʝʥʥʦʛʦ. 
ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʤʝʪ ñɸʢʘʜʝʤʠʯʝʩʢʦʝ ʧʠʩʴʤʦò ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʥʘʚʳʢʦʚ ʧʦʠʩʢʘ ʠ 

ʘʥʘʣʠʟʘ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. ʉʪʫʜʝʥʪʳ ʫʯʘʪʩʷ ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʦʮʝʥʠʚʘʪʴ ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʟʥʘʥʠʷ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ [2]. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʝʜʤʝʪʘ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ 

ʧʠʩʴʤʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʥʘʫʯʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʧʦʵʪʦʤʫ ʚʣʘʜʝʥʠʝ ʵʪʠʤ ʥʘʚʳʢʦʤ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʫʩʧʝʰʥʦʡ ʥʘʫʯʥʦʡ ʢʘʨʴʝʨʳ. ʇʨʝʜʤʝʪ ñɸʢʘʜʝʤʠʯʝʩʢʦʝ ʧʠʩʴʤʦò ʧʦʤʦʛʘʝʪ 

ʩʪʫʜʝʥʪʘʤ ʨʘʟʚʠʪʴ ʥʘʚʳʢʠ ʧʠʩʴʤʝʥʥʦʛʦ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ, ʘ ʪʘʢʞʝ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʨʫʢʪʫʨʳ ʠ ʩʪʠʣʷ ʥʘʫʯʥʳʭ ʪʝʢʩʪʦʚ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. 

ʋʯʠʪʳʚʘʷ ʨʦʣʴ, ʢʦʪʦʨʫʶ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʠʛʨʘʝʪ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʠ ʨʘʩʪʫʱʝʝ ʯʠʩʣʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚʳʙʠʨʘʶʪ ʦʙʫʯʝʥʠʝ ʥʘ 

ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʥʘ ʫʨʦʚʥʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʦʩʣʝ ɹʦʣʦʥʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ 

ʤʥʦʛʠʤ ʩʪʨʘʥʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ɽʚʨʦʧʳ, ʩʪʨʘʥ ʉʅɻ ʠ ʪ.ʜ., ʤʥʦʛʠʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʚ 

ʥʝʘʥʛʣʦʷʟʳʯʥʳʭ ʩʪʨʘʥʘʭ ʥʘʯʘʣʠ ʧʨʝʜʣʘʛʘʪʴ ʘʥʛʣʦʷʟʳʯʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʯʪʦʙʳ ʫʩʪʨʘʥʠʪʴ 

ʷʟʳʢʦʚʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʠ ʧʦʚʳʩʠʪʴ ʤʦʙʠʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʠ ʧʝʨʩʦʥʘʣʘ, ʧʦʪʦʤʫ ʯʪʦ ʪʝʧʝʨʴ 

ʩʪʫʜʝʥʪʳ ʩʪʨʝʤʷʪʩʷ ʧʦʣʫʯʠʪʴ ʧʦʣʥʫʶ ʟʘʨʫʙʝʞʥʫʶ ʩʪʝʧʝʥʴ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ 

ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʠ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ 

[3]. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 



-162- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʉʪʫʜʝʥʯʝʩʢʘʷ ʧʠʩʴʤʝʥʥʘʷ ʨʘʙʦʪʘ ï ʵʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʦʩʪʦ ʠʟʣʦʞʝʥʠʝ ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ 

ʟʥʘʥʠʡ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʩʪʘʥʫʪ ʘʢʘʜʝʤʠʯʝʩʢʠ ʛʨʘʤʦʪʥʳʤʠ. ʕʪʦ ʙʦʣʝʝ ʦʙʰʠʨʥʳʡ 

ʪʝʨʤʠʥ, ʠ ʦʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʠʩʴʤʦ ʢʘʢ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʥʦʝ ʩ ʦʙʫʯʝʥʠʝʤ ʧʦ ʵʪʦʤʫ ʧʨʝʜʤʝʪʫ. 

ʉʪʫʜʝʥʪʳ ʦʙʷʟʘʥʳ ʧʨʦʜʣʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʚ ʩʚʦʠʭ ʦʙʣʘʩʪʷʭ ʦʙʫʯʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʮʝʩʩʦʚ 

ʯʪʝʥʠʷ ʠ ʧʠʩʴʤʘ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʩʧʦʩʦʙʘʤ ʧʦʥʠʤʘʥʠʷ, ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʠʝʤʣʝʤʳʭ ʩʧʦʩʦʙʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ. ɺʦʟʤʦʞʥʦ, ʠʤ ʧʨʠʜʝʪʩʷ ʦʩʚʦʠʪʴ ʨʘʟʣʠʯʥʳʝ 

ʧʨʘʢʪʠʢʠ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʜʠʩʮʠʧʣʠʥ. 

çʈʘʟʚʠʪʠʝ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʧʠʩʴʤʘ ʚ ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ: ʚʦʩʧʨʠʷʪʠʝ ʩʪʫʜʝʥʪʦʚ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡè (ʈʘʡʘʥ, ʃ., 2012): ʈʘʡʘʥ ʠʩʩʣʝʜʫʝʪ ʚʦʩʧʨʠʷʪʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʚʠʪʠʷ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʧʠʩʴʤʘ ʚ ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ 

ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʫʤʝʥʠʝ ʧʠʩʘʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʜʭʦʜʳ ʢ ʦʙʫʯʝʥʠʶ, ʧʨʘʢʪʠʢʘ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʠ ʤʦʪʠʚʘʮʠʷ ʫʯʘʱʠʭʩʷ. 

çɾʘʥʨʦʚʘʷ ʧʝʜʘʛʦʛʠʢʘ: ʷʟʳʢ, ʛʨʘʤʦʪʥʦʩʪʴ ʠ ʦʙʫʯʝʥʠʝ ʧʠʩʴʤʫ ʥʘ ʫʨʦʚʥʝ L2è (ʍʘʡʣʝʥʜ, 

ʂ., ʠ ʍʘʡʣʘʥʜ, ʌ., 2013): ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʙʟʦʨ ʞʘʥʨʦʚʦʡ ʧʝʜʘʛʦʛʠʢʠ ʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʠʟʫʯʝʥʠʠ ʷʟʳʢʘ ʠ ʦʙʫʯʝʥʠʠ ʧʠʩʴʤʫ ʥʘ ʫʨʦʚʥʝ L2. ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ, ʢʘʢ ʞʘʥʨʦʚʳʝ ʧʦʜʭʦʜʳ 

ʤʦʛʫʪ ʧʦʤʦʯʴ ʩʪʫʜʝʥʪʘʤ ʨʘʟʚʠʪʴ ʥʘʚʳʢʠ ʧʠʩʴʤʘ ʚ ʨʘʟʥʳʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ ʠ ʞʘʥʨʘʭ. 

çʇʠʩʴʤʦ ʜʣʷ ʦʙʫʯʝʥʠʷ: ʩʪʨʘʪʝʛʠʠ ʥʘʟʥʘʯʝʥʠʷ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʧʠʩʴʤʦ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʜʠʩʮʠʧʣʠʥʘʤè (ɹʠʥ, ɼʞ. ʂ., 2016): ɹʠʥ ʠʩʩʣʝʜʫʝʪ ʩʪʨʘʪʝʛʠʠ ʧʠʩʴʤʘ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʘʢʘʜʝʤʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ. ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ, 

ʢʘʢ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʠʩʴʤʝʥʥʳʝ ʟʘʜʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ, ʨʘʟʤʳʰʣʝʥʠʡ ʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʫʨʩʘ. 

ɻʣʘʚʥʳʡ ʧʨʠʥʮʠʧ, ʣʝʞʘʱʠʡ ʚ ʦʩʥʦʚʝ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʧʠʩʴʤʘ, ï ʵʪʦ 

ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʪʝʢʩʪʘ ʠ ʛʨʘʤʦʪʥʳʡ ʚʳʙʦʨ ʩʣʦʚ, ʘ ʪʘʢʞʝ ʧʨʘʚʠʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʠ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʚʘʞʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʧʠʩʴʤʘ [4]: 

Complexity: ʉʦʩʪʘʚ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʧʠʩʴʤʘ ʦʯʝʥʴ ʩʣʦʞʝʥ ʠ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʳʝ 

çʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʝè ʦʪʣʠʯʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʷʟʳʢʦʤ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʨʝʯʠ. 

Precision: ɺ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ ʫʯʝʥʳʤ ʠʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʬʘʢʪʳ ʠ ʮʠʬʨʳ ʜʦʣʞʥʳ 

ʫʢʘʟʳʚʘʪʴʩʷ ʪʦʯʥʦ ʠ ʦʧʠʩʳʚʘʪʴʩʷ ʣʘʢʦʥʠʯʥʦ. 

Formality: ɸʢʘʜʝʤʠʯʝʩʢʦʝ ʧʠʩʴʤʦ ʠʤʝʝʪ ʬʦʨʤʘʣʴʥʳʡ ʩʪʠʣʴ ʠʟʣʦʞʝʥʠʷ, ʪ.ʝ. ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʷʟʳʢ ʢʦʥʢʨʝʪʠʢʠ ʠ ʜʝʣʦʚʦʡ ʣʝʢʩʠʢʠ. 

Objectivity: ʊʝʢʩʪ ʧʦʩʪʨʦʝʥ ʥʘ ʧʨʠʥʮʠʧʘʭ ʦʙʲʝʢʪʠʚʥʦʩʪʠ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ 

ʫʜʝʣʷʪʴ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʚʳʩʢʘʟʳʚʘʥʠʷ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʤ ʧʠʩʴʤʝ ʯʘʱʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʝ ʠ ʤʝʥʴʰʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʛʣʘʛʦʣʦʚ. 

Accuracy: ɺ ʘʢʘʜʝʤʠʯʝʩʢʦʤ ʧʠʩʴʤʝ ʘʚʪʦʨ, ʚʳʨʘʞʘʷ ʥʘʫʯʥʫʶ ʤʳʩʣʴ, ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ 

ʪʦʯʥʦʩʪʠ ʥʘʫʯʥʦʡ ʨʝʯʠ ï ʝʸ ʬʘʢʪʠʯʝʩʢʦʡ ʠ ʧʦʥʷʪʠʡʥʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. 

Explicitness: ɸʢʘʜʝʤʠʯʝʩʢʦʝ ʧʠʩʴʤʦ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʵʢʩʧʣʠʮʠʪʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʚʟʘʠʤʦʩʚʷʟʴ, ʢʦʪʦʨʘʷ ʟʘʣʦʞʝʥʘ ʚ ʪʝʢʩʪʝ. Academic writers ʥʝʩʫʪ ʙʦʣʴʰʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʪʦ, 

ʯʪʦʙʳ ʯʠʪʘʪʝʣʠ ʧʦʥʠʤʘʣʠ ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʠ ʤʦʛʣʠ ʯʝʪʢʦ ʩʦʦʪʥʦʩʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʯʘʩʪʠ ʪʝʢʩʪʦʚ. 

Organization: ɸʢʘʜʝʤʠʯʝʩʢʦʝ ʧʠʩʴʤʦ ʜʦʣʞʥʦ ʙʳʪʴ ʯʸʪʢʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʦ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʣʦʛʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʘʙʟʘʮʝʚ, ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʦʜʥʦʛʦ ʨʘʟʜʝʣʘ ʢ ʜʨʫʛʦʤʫ ʚ 

ʣʘʢʦʥʠʯʥʦʡ ʬʦʨʤʝ. 

ʆʙʫʯʝʥʠʝ ʘʢʘʜʝʤʠʯʝʩʢʦʤʫ ʧʠʩʴʤʫ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʦ ʜʘʝʪ ʠʤ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʚʳʢʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʱʝʥʠʷ ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʩʨʝʜʝ.  

ʆʙʟʦʨ ʥʝʢʦʪʦʨʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʘʢʘʜʝʤʠʯʝʩʢʦʤʫ ʧʠʩʴʤʫ: 

ʉʝʤʠʥʘʨʳ ʠ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ: ʩʝʤʠʥʘʨʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʯʘʱʠʤʩʷ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ 

ʠ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʦʪ ʢʦʣʣʝʛ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʩʦʚʤʝʩʪʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʥʘʚʳʢʠ 

ʧʠʩʴʤʘ. ʉʝʩʩʠʠ ʨʝʮʝʥʟʠʨʦʚʘʥʠʷ ʧʦʦʱʨʷʶʪ ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʢʨʠʪʠʢʫ ʠ ʧʦʤʦʛʘʶʪ ʫʯʘʱʠʤʩʷ 

ʨʘʟʚʠʪʴ ʢʨʠʪʠʯʝʩʢʠʡ ʚʟʛʣʷʜ ʥʘ ʩʚʦʶ ʨʘʙʦʪʫ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -163- 

 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ: ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʤʦʛʫʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʧʠʩʴʤʦ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʦʙʨʘʟʮʳ ʭʦʨʦʰʦ ʥʘʧʠʩʘʥʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ. ɸʥʘʣʠʟ ʵʪʠʭ ʧʨʠʤʝʨʦʚ ʧʦʤʦʛʘʝʪ ʩʪʫʜʝʥʪʘʤ ʧʦʥʷʪʴ 

ʩʪʨʫʢʪʫʨʫ, ʩʪʠʣʴ ʠ ʷʟʳʢ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʧʠʩʴʤʘ. 

ʇʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ: ʵʪʦʪ ʤʝʪʦʜ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʙʠʝʥʠʝ ʧʨʦʮʝʩʩʘ ʥʘʧʠʩʘʥʠʷ ʥʘ ʪʘʢʠʝ 

ʵʪʘʧʳ, ʢʘʢ ʤʦʟʛʦʚʦʡ ʰʪʫʨʤ, ʩʦʩʪʘʚʣʝʥʠʝ ʥʘʙʨʦʩʢʦʚ, ʩʦʩʪʘʚʣʝʥʠʝ ʯʝʨʥʦʚʠʢʘ, ʧʝʨʝʩʤʦʪʨ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ. ʇʨʦʚʦʜʷ ʫʯʘʱʠʭʩʷ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ, ʫʯʠʪʝʣʷ ʧʦʤʦʛʘʶʪ ʠʤ ʚʳʨʘʙʦʪʘʪʴ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʠʩʴʤʫ. 

ɾʘʥʨʦʚʳʡ ʘʥʘʣʠʟ: ʠʟʫʯʘʷ ʨʘʟʣʠʯʥʳʝ ʞʘʥʨʳ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʧʠʩʴʤʘ, ʪʘʢʠʝ ʢʘʢ ʵʩʩʝ, 

ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ ʠ ʦʙʟʦʨʳ ʣʠʪʝʨʘʪʫʨʳ, ʩʪʫʜʝʥʪʳ ʫʯʘʪʩʷ ʨʘʩʧʦʟʥʘʚʘʪʴ ʫʩʣʦʚʥʦʩʪʠ ʠ ʦʞʠʜʘʥʠʷ 

ʢʘʞʜʦʛʦ ʞʘʥʨʘ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʠʤ ʘʜʘʧʪʠʨʦʚʘʪʴ ʩʚʦʡ ʩʪʠʣʴ ʧʠʩʴʤʘ ʢ ʨʘʟʣʠʯʥʳʤ ʢʦʥʪʝʢʩʪʘʤ [5]. 

ʇʦʜʭʦʜ ʢ ʨʘʟʚʠʪʠʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʥʘʚʳʢʦʚ: ʠʥʪʝʛʨʘʮʠʷ ʧʠʩʴʤʘ ʩ ʜʨʫʛʠʤʠ 

ʷʟʳʢʦʚʳʤʠ ʥʘʚʳʢʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʯʪʝʥʠʝ, ʘʫʜʠʨʦʚʘʥʠʝ ʠ ʨʘʟʛʦʚʦʨʥʘʷ ʨʝʯʴ, ʧʦʚʳʰʘʝʪ ʦʙʱʠʡ 

ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʷʟʳʢʦʤ ʫʯʘʱʠʭʩʷ. ʅʘʧʨʠʤʝʨ, ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʯʠʪʘʪʴ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʪʝʢʩʪʳ, 

ʦʙʩʫʞʜʘʪʴ ʠʭ ʚ ʢʣʘʩʩʝ, ʘ ʟʘʪʝʤ ʧʠʩʘʪʴ ʦʪʚʝʪʳ ʠʣʠ ʘʥʘʣʠʟ. 

ʀʥʪʝʛʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʧʠʩʴʤʘ, ʩʨʝʜʩʪʚʘ ʧʨʦʚʝʨʢʠ ʛʨʘʤʤʘʪʠʢʠ ʠ ʜʝʪʝʢʪʦʨʳ ʧʣʘʛʠʘʪʘ, ʤʦʞʝʪ 

ʫʣʫʯʰʠʪʴ ʧʨʝʧʦʜʘʚʘʥʠʝ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʧʠʩʴʤʘ. ʕʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʪʫʜʝʥʪʘʤ 

ʥʝʤʝʜʣʝʥʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʠ ʦʙʣʝʛʯʘʶʪ ʧʨʦʮʝʩʩ ʥʘʧʠʩʘʥʠʷ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ: ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ 

ʧʠʩʴʤʝʥʥʳʤ ʟʘʜʘʥʠʷʤ ʫʯʘʱʠʭʩʷ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʠʭ ʨʘʟʚʠʪʠʷ ʢʘʢ ʧʠʩʘʪʝʣʝʡ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ ʦʙʣʘʩʪʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠ ʧʨʝʜʣʦʞʠʪʴ ʢʦʥʢʨʝʪʥʳʝ ʩʪʨʘʪʝʛʠʠ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʷʩʥʦʩʪʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʘʨʛʫʤʝʥʪʘʮʠʠ [6]. 

ʉʦʚʤʝʩʪʥʳʝ ʧʨʦʝʢʪ: ʩʦʚʤʝʩʪʥʳʝ ʧʨʦʝʢʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʥʘʚʳʢʦʚ ʢʦʤʘʥʜʥʦʡ 

ʨʘʙʦʪʳ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʘʶʪ ʥʘʚʳʢʠ ʧʠʩʴʤʘ. ʅʘʟʥʘʯʝʥʠʝ ʛʨʫʧʧʦʚʳʭ ʧʨʦʝʢʪʦʚ, 

ʚ ʢʦʪʦʨʳʭ ʫʯʘʱʠʝʩʷ ʚʤʝʩʪʝ ʧʨʦʚʦʜʷʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʠʰʫʪ ʩʪʘʪʴʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʟʘʠʤʥʦʤʫ 

ʦʙʫʯʝʥʠʶ ʠ ʦʙʤʝʥʫ ʠʜʝʷʤʠ. 

ʆʙʫʯʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʩʦʜʝʨʞʘʥʠʠ: ʠʥʪʝʛʨʘʮʠʷ ʦʙʫʯʝʥʠʷ ʘʢʘʜʝʤʠʯʝʩʢʦʤʫ ʧʠʩʴʤʫ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʦʚ ʫʣʫʯʰʘʝʪ ʧʦʥʠʤʘʥʠʝ ʫʯʘʱʠʤʠʩʷ ʢʘʢ ʧʨʝʜʤʝʪʘ, ʪʘʢ ʠ ʧʨʦʮʝʩʩʘ 

ʧʠʩʴʤʘ. ʅʘʧʨʠʤʝʨ, ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʧʠʩʘʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʪʝʤʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʠʭ 

ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʥʘʫʢʘʤ ʠʣʠ ʠʩʪʦʨʠʠ [7]. 
ʉʦʯʝʪʘʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʧʦʪʨʝʙʥʦʩʪʷʤ ʫʯʘʱʠʭʩʷ ʠ ʮʝʣʷʤ 

ʦʙʫʯʝʥʠʷ, ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʫʣʫʯʰʠʪʴ ʠʭ ʥʘʚʳʢʠ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʧʠʩʴʤʘ. ʇʨʝʜʦʩʪʘʚʣʷʷ 

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʦʙʫʯʝʥʠʷ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʤʦʛʫʪ ʜʘʪʴ 

ʫʯʘʱʠʤʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʪʴ ʫʚʝʨʝʥʥʳʤʠ ʠ ʦʧʳʪʥʳʤʠ ʧʠʩʘʪʝʣʷʤʠ ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʇʨʝʜʤʝʪ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʧʠʩʴʤʘ ʠʛʨʘʝʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ: 

ʅʘʚʳʢʠ ʦʙʱʝʥʠʷ: ʘʢʘʜʝʤʠʯʝʩʢʦʝ ʧʠʩʴʤʦ ʫʯʠʪ ʩʪʫʜʝʥʪʦʚ ʵʬʬʝʢʪʠʚʥʦ ʦʙʱʘʪʴʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ. ɹʫʜʫʱʠʤ ʧʝʜʘʛʦʛʘʤ ʠʤ ʧʨʠʜʝʪʩʷ ʷʩʥʦ ʠ ʣʦʛʠʯʥʦ ʜʦʥʦʩʠʪʴ 

ʩʣʦʞʥʳʝ ʠʜʝʠ ʜʦ ʩʚʦʠʭ ʫʯʝʥʠʢʦʚ, ʢʦʣʣʝʛ ʠ ʨʦʜʠʪʝʣʝʡ. ʆʩʚʦʝʥʠʝ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʧʠʩʴʤʘ ʜʘʝʪ 

ʠʤ ʥʘʚʳʢʠ ʩʚʷʟʥʦʛʦ ʠ ʫʙʝʜʠʪʝʣʴʥʦʛʦ ʠʟʣʦʞʝʥʠʷ ʩʚʦʠʭ ʤʳʩʣʝʡ. 

ʂʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ. ɸʢʘʜʝʤʠʯʝʩʢʦʝ ʧʠʩʴʤʦ ʧʦʙʫʞʜʘʝʪ ʩʪʫʜʝʥʪʦʚ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, 

ʦʮʝʥʠʚʘʪʴ ʠ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʥʘʚʳʢʦʚ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʠ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. ʂʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ, ʠʤ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ 

ʢʨʠʪʠʯʝʩʢʠ ʦʮʝʥʠʚʘʪʴ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʫʩʧʝʚʘʝʤʦʩʪʴ ʫʯʘʱʠʭʩʷ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ: ʘʢʘʜʝʤʠʯʝʩʢʦʝ ʧʠʩʴʤʦ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʪʝʢʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʧʝʨʝʜʦʚʳʭ ʤʝʪʦʜʘʭ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʦʚʦʜʷ ʦʙʟʦʨʳ ʣʠʪʝʨʘʪʫʨʳ, 

ʥʘʧʠʩʘʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʠ ʫʯʘʩʪʚʫʷ ʚ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʜʠʩʢʫʩʩʠʷʭ, ʦʥʠ ʫʛʣʫʙʣʷʶʪ ʩʚʦʝ 

ʧʦʥʠʤʘʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʠ ʤʝʪʦʜʦʣʦʛʠʡ. ʕʪʦʪ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʘʢ ʧʝʜʘʛʦʛʦʚ. 



-164- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʋʯʝʙʥʳʡ ʜʠʟʘʡʥ: ʘʢʘʜʝʤʠʯʝʩʢʦʝ ʧʠʩʴʤʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʣʦʛʠʯʝʩʢʦʡ ʠ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʬʦʨʤʝ. ʉʪʫʜʝʥʪʳ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʫʯʘʪʩʷ 

ʩʦʩʪʘʚʣʷʪʴ ʧʣʘʥʳ ʫʨʦʢʦʚ, ʩʦʟʜʘʚʘʪʴ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʠʚʘʥʠʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʮʝʣʷʤ ʦʙʫʯʝʥʠʷ. ʕʪʠ ʥʘʚʳʢʠ ʧʠʩʴʤʘ ʧʦʟʚʦʣʷʶʪ ʠʤ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʦʙʫʯʝʥʠʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʘʟʥʳʭ ʫʯʘʱʠʭʩʷ. 

ʈʝʬʣʝʢʩʠʚʥʘʷ ʧʨʘʢʪʠʢʘ: ʥʘʧʠʩʘʥʠʝ ʨʝʬʣʝʢʩʠʚʥʳʭ ʵʩʩʝ ʠ ʜʥʝʚʥʠʢʦʚʳʭ ʟʘʧʠʩʝʡ 

ʧʦʙʫʞʜʘʝʪ ʫʯʘʱʠʭʩʷ ʟʘʜʫʤʘʪʴʩʷ ʦ ʩʚʦʝʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʦʧʳʪʝ, ʫʙʝʞʜʝʥʠʷʭ ʠ ʮʝʥʥʦʩʪʷʭ. 

ʊʘʢʘʷ ʩʘʤʦʨʝʬʣʝʢʩʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʩʪʦʷʥʥʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ 

ʨʦʩʪʫ, ʧʦʤʦʛʘʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʦʧʨʝʜʝʣʠʪʴ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʠ ʦʙʣʘʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ. ɹʣʘʛʦʜʘʨʷ 

ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ ʦʥʠ ʧʦʣʫʯʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʚʦʝʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʠ 

ʘʜʘʧʪʠʨʫʶʪ ʩʚʦʡ ʧʦʜʭʦʜ ʜʣʷ ʣʫʯʰʝʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʚʦʠʭ ʫʯʝʥʠʢʦʚ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʱʝʥʠʝ: ʘʢʘʜʝʤʠʯʝʩʢʦʝ ʧʠʩʴʤʦ ʫʯʠʪ ʩʪʫʜʝʥʪʦʚ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ 

ʧʨʘʚʠʣ ʷʟʳʢʘ, ʩʪʠʣʷ ʠ ʮʠʪʠʨʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʕʪʦ ʛʦʪʦʚʠʪ ʠʭ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ 

ʦʙʱʝʥʠʶ ʧʦʩʨʝʜʩʪʚʦʤ ʦʪʯʝʪʦʚ, ʧʨʝʟʝʥʪʘʮʠʡ ʠ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ. ʕʬʬʝʢʪʠʚʥʦʝ ʧʠʩʴʤʝʥʥʦʝ 

ʦʙʱʝʥʠʝ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʢʦʣʣʝʛʘʤʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʨʦʜʠʪʝʣʷʤʠ ʠ ʧʨʦʧʘʛʘʥʜʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʧʨʘʢʪʠʢʠ [8]. 

ʕʪʠʯʝʩʢʠʝ ʩʦʦʙʨʘʞʝʥʠʷ: ɸʢʘʜʝʤʠʯʝʩʢʦʝ ʧʠʩʴʤʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʘʢʘʜʝʤʠʯʝʩʢʦʡ 

ʯʝʩʪʥʦʩʪʠ ʠ ʵʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʉʪʫʜʝʥʪʳ ʫʯʘʪʩʷ ʧʨʘʚʠʣʴʥʦ ʫʢʘʟʳʚʘʪʴ ʠʩʪʦʯʥʠʢʠ, ʠʟʙʝʛʘʪʴ 

ʧʣʘʛʠʘʪʘ ʠ ʩʦʙʣʶʜʘʪʴ ʵʪʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ ʚ ʩʚʦʝʡ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ. ʕʪʠ ʵʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ 

ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʨʘʢʪʠʢʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʛʜʝ ʯʝʩʪʥʦʩʪʴ, 

ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ ʠ ʫʚʘʞʝʥʠʝ ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʤʝʶʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ. 

ɿʘʢʣʶʯʝʥʠʝ 

ñɸʢʘʜʝʤʠʯʝʩʢʦʝ ʧʠʩʴʤʦò ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ñʀʥʬʦʨʤʘʪʠʢʘò. ʆʥ ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʪʴ ʥʘʚʳʢʠ ʘʥʘʣʠʟʘ ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʫʤʝʥʠʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʪʘʢʞʝ ʥʘʚʳʢʠ ʧʦʠʩʢʘ ʠ ʘʥʘʣʠʟʘ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʤʝʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʥʘʚʳʢʦʚ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʧʠʩʴʤʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ 

ʷʟʳʢʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʫʩʧʝʰʥʦʡ ʥʘʫʯʥʦʡ ʢʘʨʴʝʨʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 

ɸ ʪʘʢʞʝ, ʠʟʫʯʝʥʠʝ ʧʨʝʜʤʝʪʘ çɸʢʘʜʝʤʠʯʝʩʢʦʝ ʧʠʩʴʤʦè ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ, ʩʧʦʩʦʙʥʦʩʪʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʨʝʬʣʝʢʩʠʚʥʫʶ ʧʨʘʢʪʠʢʫ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʱʝʥʠʝ ʠ ʵʪʠʯʝʩʢʠʝ ʩʦʦʙʨʘʞʝʥʠʷ - ʚʩʝ ʵʪʦ ʚʘʞʥʦ ʜʣʷ ʫʩʧʝʭʘ ʚ ʦʙʣʘʩʪʠ 

ʦʙʨʘʟʦʚʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʝʰʝʥʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ. ɸʚʪʦʨʳ ʘʥʘʣʠʟʠʨʫʶʪ ʨʦʣʴ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʫʧʨʘʚʣʝʥʠʠ, ʧʦʜʯʝʨʢʠʚʘʷ ʠʭ ʟʥʘʯʠʤʦʩʪʴ 

ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʵʢʦʩʠʩʪʝʤʘʭ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʶ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ʠ ʚʦʜʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʝʩʫʨʩʳ ʠ 

ʩʥʠʞʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɸʚʪʦʨʳ ʟʘʢʣʶʯʘʶʪ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʰʘʛʦʤ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʫʧʨʘʚʣʝʥʠʝ ʦʪʭʦʜʘʤʠ, ʵʥʝʨʛʠʷ, ʚʦʜʘ 

 

Abstract 

The scientific article examines the use of information technology in solving environmental 

problems of the modern world. The authors analyze the role of geoinformation systems and artificial 

intelligence in environmental management, emphasizing their importance for environmental 

monitoring and forecasting changes in ecosystems. Special attention is paid to the introduction of 

digital waste management platforms and electronic energy and water consumption management 

systems, which allows optimizing resources and reducing negative environmental impacts. The authors 

conclude that the integration of information technologies into environmental management is a 

necessary step towards sustainable development and conservation of natural resources for future 

generations. 

Keywords: information technology, environmental issues, geoinformation systems, artificial 
intelligence, waste management, energy, water 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʦʩʪʨʦʡ ʠ ʪʨʝʙʫʶʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ. ɺʚʝʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʪʫ ʩʬʝʨʫ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʠ 

ʤʦʥʠʪʦʨʠʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʈʘʩʩʤʦʪʨʠʤ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʝʰʝʥʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʦʙʦʟʥʘʯʠʤ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʳʷʚʠʤ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ 

ʫʧʨʘʚʣʝʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʙʦʨ, ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʜʘʥʥʳʭ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ [1, 2]. ʉ 

ʠʭ ʧʦʤʦʱʴʶ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʵʢʦʩʠʩʪʝʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ 

ʪʦʯʥʦʤʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʠʟʤʝʥʝʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʫʧʨʘʚʣʝʥʠʷ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʷʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʫʷʟʚʠʤʳʝ ʟʦʥʳ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʠ ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ [2, 3]. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʝʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʟʠʩʳ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ. 



-166- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ) ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʟʚʦʣʷʷ ʩʦʙʠʨʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʵʢʦʩʠʩʪʝʤ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ 

ʠʟʤʝʥʝʥʠʡ ʚ ʣʘʥʜʰʘʬʪʝ, ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʠ ʫʷʟʚʠʤʦʩʪʝʡ [1, 2]. ɻʀʉ ʩʧʦʩʦʙʥʳ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʨʘʟʣʠʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʚʢʣʶʯʘʷ ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚʩʝʩʪʦʨʦʥʥʶʶ ʢʘʨʪʠʥʫ ʩʦʩʪʦʷʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ ʵʢʦʩʠʩʪʝʤ, 

ɻʀʉ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʮʝʥʠʚʘʪʴ ʚʦʟʤʦʞʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʙʦʣʝʝ 20 ɻʀʉ. ʕʪʦ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ: ɻʝʦɻʨʘʬ, çɻʦʨʠʟʦʥʪè, çʀʥɻʝʦè, 

GeoLink, Map Drive, Mappl, IndorGIS, Zulu, WinPlan, ʠ ʟʘʨʫʙʝʞʥʳʝ ʨʘʟʨʘʙʦʪʢʠ: LandViewer, 

ENVI, GeoTracker, LandViewer Mapinfo Professional, ArcGIS ArcEditor, ArcGIS ArcInfo, ArcGIS 

ArcView, ArcView GIS, AutoCAD Map, GeoMedia Professional, Bentley MAP. ɺʩʝ ʵʪʠ ʩʠʩʪʝʤʳ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʦʙʤʝʥ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʯʝʨʝʟ ʦʙʤʝʥʥʳʝ ʬʦʨʤʘʪʳ SXP, 

E00,GEN, MIF, DWG,WMF ʠ ʜʨ. ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʦʩʩʠʡʩʢʠʝ ʦʙʤʝʥʥʳʝ 

ʬʦʨʤʘʪʳ F1M, SXF. ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ɻʀʉ: 

- ArcGIS ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ 
ʨʘʟʣʠʯʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʪʘʢʠʤ ʢʘʢ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ, 

ʩʦʩʪʦʷʥʠʝ ʣʝʩʦʚ ʠ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ. ʕʪʘ ʩʠʩʪʝʤʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʧʣʘʥʦʚ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

- ɻʀʉ "ʀʥɻʝʦ" ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, ʪʘʢʠʭ ʢʘʢ ʛʝʦʣʦʛʠʷ, 
ʥʝʬʪʝʛʘʟʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʪʨʘʥʩʧʦʨʪ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

ʠ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ. ʆʥʘ ʦʙʣʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʚʝʜʝʥʠʷ 

ʢʘʜʘʩʪʨʦʚ, ʨʘʟʨʘʙʦʪʢʠ ʢʘʨʪ ʠ ʩʭʝʤ, ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

- ɻʦʨʠʟʦʥʪ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʚʢʣʶʯʘʷ 

ʢʘʜʘʩʪʨ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ, ʛʝʦʣʦʛʠʶ, ʣʝʩʥʫʶ ʦʪʨʘʩʣʴ, ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʛʦʨʦʜʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ. ʆʥʘ ʦʙʣʘʜʘʝʪ ʙʦʛʘʪʳʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ ʜʣʷ 

ʘʥʘʣʠʟʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

- QGIS, ʙʫʜʫʯʠ ʙʝʩʧʣʘʪʥʦʡ ʠ ʦʪʢʨʳʪʦʡ ʧʣʘʪʬʦʨʤʦʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ 
ʠʥʩʪʨʫʤʝʥʪʘʤ ɻʀʉ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ 

ʩʦʟʜʘʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʧʣʘʛʠʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

- ENVI ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʦʙʨʘʙʦʪʢʝ ʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 
ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʤʦʥʠʪʦʨʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʪʘʢʠʝ ʢʘʢ ʚʳʨʫʙʢʘ ʣʝʩʦʚ ʠʣʠ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʷ 

ʜʘʥʥʳʝ ʠʟ ʩʧʫʪʥʠʢʦʚʦʛʦ ʥʘʙʣʶʜʝʥʠʷ. 

- GeoTracker ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʣʝʛʯʘʝʪ 
ʩʙʦʨ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʩ ʥʘʩʪʦʣʴʥʦʡ ɻʀʉ-ʩʠʩʪʝʤʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʘʥʘʣʠʟʘ. 

- LandViewer - ʵʪʦ ʚʝʙ-ʧʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʫʙʣʠʢʦʚʘʪʴ ʠ ʩʦʚʤʝʩʪʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ 

ʢʘʨʪʳ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩʪʫʧ ʢ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʧʨʠʤʝʥʷʝʤʳʡ 

ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʜʘʥʥʳʭ ʠ ʚʳʷʚʣʝʥʠʝ ʩʢʨʳʪʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʵʢʦʩʠʩʪʝʤʘʭ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -167- 

 
ɸʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʟʠʩʳ ʠ 
ʦʧʨʝʜʝʣʷʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ 
ʩʣʦʞʥʳʝ ʤʥʦʛʦʤʝʨʥʳʝ ʜʘʥʥʳʝ ʠ ʚʳʷʚʣʷʪʴ ʥʝʦʯʝʚʠʜʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 
ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [2, 4, 5]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʪʘʢʞʝ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ 
ʵʢʦʩʠʩʪʝʤʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʪʦʯʥʦʤʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʨʘʟʚʠʪʠʷ 
ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʠ ʦʮʝʥʢʝ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʠʟʤʝʥʝʥʠʷʤ. 

ɺʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʚ 
ʩʦʚʨʝʤʝʥʥʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʫʧʨʘʚʣʝʥʠʠ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʩʙʦʨʘ, 
ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʤʦʥʠʪʦʨʠʥʛ ʠ 
ʢʦʥʪʨʦʣʴ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʪʭʦʜʦʚ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʤʘʨʰʨʫʪʳ ʩʙʦʨʘ ʠ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ ʠʭ 
ʧʝʨʝʨʘʙʦʪʢʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʨʝʩʫʨʩʦʚ. ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ, 
ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʟʘʜʘʯ ʠ ʨʝʩʫʨʩʦʚ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ 
ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [1]. ʕʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 
ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ʠ ʚʦʜʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ. 

ʇʫʪʝʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʧʦʪʨʝʙʣʝʥʠʠ ʵʥʝʨʛʠʠ ʠ ʚʦʜʳ 
ʚʦʟʤʦʞʥʦ ʚʳʷʚʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ [1-3]. 
ʀʥʪʝʛʨʘʮʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ 
ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʦʢʨʘʱʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʣʠʤʘʪ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ 
ʨʦʣʴ ʚ ʨʝʰʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 
ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
ɺʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 
ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ʠ ʚʦʜʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ ʠ ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʊʝʤ ʩʘʤʳʤ, ʠʥʪʝʛʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 
ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʠ 
ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʚʝʩʪʚʫʝʪʩʷ ʦʙ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʘʭ ʦʙʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠ. ʆ 

ʚʠʜʦʠʟʤʝʥʝʥʠʠ ʤʝʪʦʜʦʚ ʧʦʜ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʦʢʨʫʞʘʶʱʠʡ ʥʘʩ ʤʠʨ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʘʚʣʷʶʱʝʝ ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʚ ʦʙʫʯʝʥʠʝ. ʆ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 

ɺʘʞʥʦʩʪʴ ʧʨʘʢʪʠʢʠ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ. 

 

Abstract 

This article is about effective methods of teaching computer science. On the modification of 

methods for students and the world around us. The psychological component is an important factor in 

learning. On the psychological applied in education. The importance of practice and cooperation of the 

teacher with the trainees. 

Keywords: education system, teaching methods, psychological effects. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠʥʬʦʨʤʘʪʠʢʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʠ, ʠ 

ʝʝ ʟʥʘʯʠʤʦʩʪʴ ʪʦʣʴʢʦ ʨʘʩʪʝʪ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʚʘʞʥʦ ʦʩʦʟʥʘʪʴ, ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ. ʕʪʘ ʩʪʘʪʴʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʣʠʷʥʠʷ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʥʘ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʪʠʢʝ. ʄʳ ʠʩʩʣʝʜʫʝʤ, ʢʘʢ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ 

ʦʙʫʯʘʶʱʠʝ ʧʣʘʪʬʦʨʤʳ ʠʟʤʝʥʷʶʪ ʩʧʦʩʦʙʳ, ʢʦʪʦʨʳʤʠ ʩʪʫʜʝʥʪʳ ʫʯʘʪʩʷ ʠ ʧʨʠʤʝʥʷʶʪ ʩʚʦʠ 

ʟʥʘʥʠʷ ʚ ʵʪʦʡ ʜʠʥʘʤʠʯʥʦʡ ʦʙʣʘʩʪʠ. ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʠ ʩʪʠʤʫʣʠʨʫʶʪ ʠʥʪʝʨʝʩ ʢ ʢʦʤʧʴʶʪʝʨʥʳʤ ʥʘʫʢʘʤ, ʘ ʪʘʢʞʝ ʢʘʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ 

ʦʪʢʨʳʚʘʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʠʥʪʝʛʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ [1].  

ʏʪʦ ʞʝ ʪʘʢʦʝ ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʠ ʥʘ ʯʝʤ ʦʥʘ ʩʪʨʦʠʪʩʷ? ʄʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʧʨʠʥʮʠʧʦʚ, ʩʪʨʘʪʝʛʠʡ, ʠ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠʣʠ ʥʘʚʳʢʫ. ʆʥʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʪʝʦʨʠʷʭ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢʘʭ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʝʜʘʛʦʛʘʤʠ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʩʪʨʦʠʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʘʭ: 

1. ʇʦʥʠʤʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ: ʋʩʧʝʰʥʘʷ ʤʝʪʦʜʠʢʘ ʫʯʠʪʳʚʘʝʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʠ ʩʪʠʣʴ ʦʙʫʯʝʥʠʷ ʢʘʞʜʦʛʦ 

ʫʯʝʥʠʢʘ. 

2. ɸʜʘʧʪʠʚʥʦʩʪʴ: ʄʝʪʦʜʠʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʛʠʙʢʦʡ ʠ ʩʧʦʩʦʙʥʦʡ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʨʘʟʣʠʯʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ, ʚʢʣʶʯʘʷ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ, 

ʜʦʩʪʫʧʥʳʝ ʨʝʩʫʨʩʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʫʯʘʶʱʝʡ ʩʨʝʜʳ. 

3. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ: ʋʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʜʦʣʞʝʥ ʘʢʪʠʚʥʦ 

ʚʦʚʣʝʢʘʪʴ ʫʯʘʱʠʭʩʷ, ʩʪʠʤʫʣʠʨʫʷ ʠʭ ʫʯʘʩʪʠʝ, ʦʙʤʝʥ ʤʥʝʥʠʷʤʠ, ʦʙʩʫʞʜʝʥʠʷ ʠ 

ʢʦʣʣʘʙʦʨʘʮʠʶ. 

4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ: ʕʬʬʝʢʪʠʚʥʘʷ ʤʝʪʦʜʠʢʘ 

ʢʦʤʙʠʥʠʨʫʝʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʣʝʢʮʠʠ, ʜʠʩʢʫʩʩʠʠ, ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʟʘʥʷʪʠʷ, ʛʨʫʧʧʦʚʳʝ ʧʨʦʝʢʪʳ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʜʨ., ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʠ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. 

5. ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʠ ʦʮʝʥʢʘ: ɺʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʦʮʝʥʠʚʘʪʴ ʩʚʦʡ ʧʨʦʛʨʝʩʩ ʠ 

ʫʣʫʯʰʘʪʴ ʩʚʦʠ ʥʘʚʳʢʠ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʠʢʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -169- 

 

ʂʘʞʜʘʷ ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʫʥʠʢʘʣʴʥʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʪʝʢʩʪʘ, ʮʝʣʝʡ 

ʦʙʫʯʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʯʝʥʠʢʦʚ, ʦʜʥʘʢʦ ʧʨʠʥʮʠʧʳ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʘ ʩʪʨʦʠʪʩʷ, ʦʙʳʯʥʦ 

ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ, ʢʦʛʜʘ ʚʳ ʚʣʘʜʝʝʪʝ ʚʝʱʴʶ, ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʜʣʷ ʚʘʩ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ, ʮʝʥʥʦʡ ʠ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʡ. ʇʩʠʭʦʣʦʛʠ ʥʘʟʳʚʘʶʪ ʵʪʦ çʵʬʬʝʢʪʦʤ 

ʚʣʘʜʝʥʠʷè.  
ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠʣʝʪʠʡ, ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʣʘʜʝʥʠʝ 

ʦʪʥʦʩʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢ ʬʠʟʠʯʝʩʢʠʤ ʧʨʝʜʤʝʪʘʤ, ʪʘʢʠʤ ʢʘʢ ʠʛʨʘʣʴʥʳʝ ʢʘʨʪʳ ʠʣʠ ʰʦʢʦʣʘʜʥʳʝ 
ʙʘʪʦʥʯʠʢʠ, ʥʦ ʜʘʞʝ ʢ ʘʙʩʪʨʘʢʪʥʳʤ ʦʙʲʝʢʪʘʤ, ʪʘʢʠʤ ʢʘʢ ʫʙʝʞʜʝʥʠʷ ʠʣʠ ʮʝʥʥʦʩʪʠ. ɹʦʣʝʝ ʪʦʛʦ, 
ʚʘʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʶʨʠʜʠʯʝʩʢʠ ʠʣʠ ʬʠʟʠʯʝʩʢʠ ʚʣʘʜʝʪʴ ʦʙʲʝʢʪʦʤ, ʜʦʩʪʘʪʦʯʥʦ ʪʦʛʦ, ʯʪʦ ʚʳ 
ʦʪʥʦʩʠʪʝʩʴ ʢ ʥʝʤʫ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ ʚʳ ʠʤ ʚʣʘʜʝʝʪʝ. ʅʘʧʨʠʤʝʨ, ʥʘʤ ʙʦʣʴʰʝ ʥʨʘʚʷʪʩʷ ʧʝʨʚʳʝ 
ʙʫʢʚʳ ʥʘʰʠʭ ʠʤʝʥ, ʯʝʤ ʣʶʙʳʝ ʜʨʫʛʠʝ ʙʫʢʚʳ. 

ʇʨʠʤʝʥʝʥʠʝ: ɺʳ ʤʦʞʝʪʝ ʚʤʝʩʪʝ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ ʫʙʨʘʪʴʩʷ ʠ ʦʙʫʩʪʨʦʠʪʴ ʢʣʘʩʩʥʫʶ 
ʢʦʤʥʘʪʫ. ʋʩʪʘʥʦʚʠʪʴ ʪʘʢ, ʢʘʢ ʙʫʜʝʪ ʫʜʦʙʥʦ ʚʩʝʤ ʚʘʤ [4]. ʕʪʦ ʧʨʠʚʝʜʸʪ ʢ ʪʦʤʫ, ʯʪʦ ʫʯʝʥʠʢʠ 
ʙʫʜʫʪ ʙʦʣʝʝ ʙʝʨʝʞʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʭʥʠʢʝ ʠ ʢ ʧʦʨʷʜʢʫ ʚ ʢʘʙʠʥʝʪʝ ʠʥʬʦʨʤʘʪʠʢʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʠʢ ʦʙʫʯʝʥʠʷ. ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʦʥʠ 
ʫʯʠʪʳʚʘʶʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ. ʀʩʭʦʜʷ ʠʟ ʤʥʦʛʠʭ ʩʣʝʜʫʝʪ, ʯʪʦ, ʫʯʠʪʳʚʘʷ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʠ ʜʘʚʘʷ ʩʪʠʤʫʣ ʫʯʝʥʠʢʫ ʫʯʠʪʴʩʷ, ʢʫʜʘ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʘʪʴ ʩ ʫʯʝʥʠʢʦʤ 
ʩʦʦʙʱʘ. ɺ ʠʥʬʦʨʤʘʪʠʢʝ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʥʝʤʘʣʦ ʟʘʥʷʪʠʡ ʫʜʝʣʷʪʴ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʥʝ 
ʪʦʣʴʢʦ ʪʝʦʨʠʠ.  

ʂ ʩʯʘʩʪʴʶ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ 
ʤʥʦʛʠʤ ʰʢʦʣʘʤ, ʜʘʞʝ ʪʝʤ, ʯʪʦ ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʢʨʘʠʥʘʭ ʧʨʠʦʙʨʝʩʪʠ ʪʝʭʥʠʢʫ.  

ʉʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʩʜʝʣʘʣʘ ʦʛʨʦʤʥʳʡ ʰʘʛ ʚʧʝʨʝʜ ʦʪ ʩʦʚʝʪʩʢʦʡ ʩʠʩʪʝʤʳ 
ʦʙʨʘʟʦʚʘʥʠʷ ʦ ʥʳʥʝʰʥʝʡ. ʉʝʡʯʘʩ ʦʥʘ ʧʨʦʜʦʣʞʘʝʪ ʜʝʣʘʪʴ ʤʘʣʝʥʴʢʠʝ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʠʩʪʝʤʳ 
ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʙʫʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʝ, ʙʳʣʠ 
ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ ʠ ʨʝʟʫʣʴʪʘʪʳ: 

1. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ 
ʦʙʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʝ, ʜʝʣʘʷ ʝʛʦ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ, ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʠ 
ʵʬʬʝʢʪʠʚʥʳʤ. 

2. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʦʙʫʯʝʥʠʝ ʯʝʨʝʟ ʠʛʨʳ, ʦʥʣʘʡʥ-
ʢʫʨʩʳ, ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ, ʩʧʦʩʦʙʩʪʚʫʶʪ 
ʫʣʫʯʰʝʥʠʶ ʧʦʥʠʤʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠ ʨʘʟʚʠʪʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ. 

3. ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ 
ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʫʯʠʪʳʚʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ 
ʠ ʪʝʤʧʳ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. 

4. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʦʙʫʯʝʥʠʝʤ ʠʥʬʦʨʤʘʪʠʢʝ ʥʝ 
ʪʦʣʴʢʦ ʧʦʚʳʰʘʝʪ ʤʦʪʠʚʘʮʠʶ ʩʪʫʜʝʥʪʦʚ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 
ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʠ 
ʢʦʣʣʘʙʦʨʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ. 

5. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʦʧʪʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ. 

ɺ ʮʝʣʦʤ, ʠʥʪʝʛʨʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʫʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʢ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʠ 
ʫʩʧʝʰʥʦʡ ʢʘʨʴʝʨʝ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʦʙʫʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʝ, ʨʘʩʰʠʨʷʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ ʵʪʦʡ 
ʦʙʣʘʩʪʠ. ʄʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʘʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠ 
ʠʥʪʝʨʘʢʪʠʚʥʦʤʫ ʦʙʫʯʝʥʠʶ. 

ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʚʳʢʦʚ ʠ ʢʨʝʘʪʠʚʥʦʛʦ 
ʤʳʰʣʝʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ, ʧʦʜʛʦʪʘʚʣʠʚʘʷ ʠʭ ʢ ʫʩʧʝʰʥʦʡ ʢʘʨʴʝʨʝ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ. ɺʘʞʥʦ ʧʨʦʜʦʣʞʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʣʫʯʰʠʝ ʧʨʘʢʪʠʢʠ 
ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ 
ʜʦʩʪʫʧʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ ʜʣʷ ʚʩʝʭ. 



-170- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

***  

1. ʄʘʪʚʠʝʥʢʦ, ʃ. ʄ. ʉʦʚʨʝʤʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʠʥʬʦʨʤʘʪʠʢʠ: ʧʨʝʟʝʥʪʘʮʠʠ ʠ 

ʧʨʦʝʢʪʳ. ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ / ʃ. ʄ. ʄʘʪʚʠʝʥʢʦ, ʅ. ɸ. ʉʳʩʦʝʚʘ. ð ʉʘʨʘʪʦʚ: ɺʫʟʦʚʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, 2020. ð 57 c. ð ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // ʎʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ IPR SMART: [ʩʘʡʪ]. 

ð URL: https://www.iprbookshop.ru/59229.html 

2. ɿʘʡʮʝʚ, ʄ. ɻ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʧʨʘʢʪʠʢʫʤ / ʄ. ɻ. ɿʘʡʮʝʚ. ð ʅʦʚʦʩʠʙʠʨʩʢ: 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʠʥʬʦʨʤʘʪʠʢʠ, 2008. ð 31 c. ð ʊʝʢʩʪ: 

ʵʣʝʢʪʨʦʥʥʳʡ // ʎʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ IPR SMART: [ʩʘʡʪ]. ð URL: 

https://www.iprbookshop.ru/55460.html 

3. ʇʨʝʧʦʜʘʚʘʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠʥʬʦʨʤʘʪʠʢʠ: ʜʣʷ ʥʝʧʨʦʬʠʣʴʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ / ɺ. ɺ. ɹʦʨʠʩʝʥʢʦ, ɺ. ʉ. ʃʶʮʘʨʝʚ, ɸ. ɸ. ʄʠʭʘʣʝʚ [ʠ ʜʨ.]; ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɸ. ɺ. 

ʄʠʭʘʣʝʚʘ. ð 3-ʝ ʠʟʜ. ð ʄʦʩʢʚʘ: ʀʥʪʝʨʥʝʪ-ʋʥʠʚʝʨʩʠʪʝʪ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʊʝʭʥʦʣʦʛʠʡ (ʀʅʊʋʀʊ), ɸʡ ʇʠ 

ɸʨ ʄʝʜʠʘ, 2020. ð 142 c. ð ISBN 978-5-4497-0700-0. ð ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // ʎʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʨʝʩʫʨʩ IPR SMART: [ʩʘʡʪ]. ð URL: https://www.iprbookshop.ru/97575.html 

4. ʂʘʣʘʯʝʚ, ʅ. ɺ. ʇʨʦʙʣʝʤʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʧʨʝʧʦʜʘʚʘʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: ʤʦʥʦʛʨʘʬʠʷ / ʅ. ɺ. 

ʂʘʣʘʯʝʚ. ð ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ ʄʦʩʢʦʚʩʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, 2021. ð 103 c. ð ISBN 978-5-

9900230-5-5. ð ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // ʎʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ IPR SMART: [ʩʘʡʪ]. ð URL: 

https://www.iprbookshop.ru/12791.html 

Uvarov N.A., Zolotuev A.A. 

How artificial intelligence can help detect and prevent cyber attacks 

Siberian State University of Science and Technology named after. Academician M. F. Reshetnev 

(Russia, Krasnoyarsk) 

doi: 10.18411/trnio-05-2024-757 

 

Scientific adviser: Voitalyanova Y.I. 

 

Abstract 

This article examines the role of artificial intelligence in detecting and preventing cyber-

attacks. Artificial intelligence is becoming an increasingly important tool in combating cyber threats 

due to its data analysis, learning, and process automation capabilities. Machine learning algorithms 

enable rapid detection of anomalies in system behavior and identification of potential threats, even the 

most sophisticated ones. Artificial intelligence technologies are used for predicting attacks, creating 

defensive mechanisms, and responding to threats in real-time. Behavior analysis using artificial 

intelligence helps detect anomalies and prevent possible attacks, ensuring enhanced cybersecurity. In 

conclusion, the study shows that the application of artificial intelligence in cybersecurity plays a key 

role in protecting information and data in the modern digital world. 

Keywords: In a world where digital technologies have become firmly embedded in all areas of 

our lives, cybersecurity has become one of the most pressing issues. Cyber threats are increasingly 

sophisticated and dangerous, requiring effective measures to detect and prevent them. Artificial 

intelligence (AI) is coming on the scene here, a technology that can significantly improve 

cybersecurity capabilities. 

 

ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʦʣʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʩʬʝʨʝ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʠʙʝʨʘʪʘʢ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʙʦʨʴʙʝ ʩ ʢʠʙʝʨʫʛʨʦʟʘʤʠ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, 

ʦʙʫʯʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ. ɸʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ 

ʚʳʷʚʣʷʪʴ ʘʥʦʤʘʣʠʠ ʚ ʧʦʚʝʜʝʥʠʠ ʩʠʩʪʝʤ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʛʨʦʟʳ, ʜʘʞʝ 

ʩʘʤʳʝ ʠʟʦʱʨʝʥʥʳʝ. ʊʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʘʪʘʢ, ʩʦʟʜʘʥʠʷ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʫʛʨʦʟʳ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɸʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʤʦʛʘʝʪ 

ʚʳʷʚʣʷʪʴ ʥʝʰʪʘʪʥʳʝ ʩʠʪʫʘʮʠʠ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʚʦʟʤʦʞʥʳʝ ʘʪʘʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʚʳʰʝʥʥʳʡ 
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ʫʨʦʚʝʥʴ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʟʘʢʣʶʯʝʥʠʝ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʜʘʥʥʳʭ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʮʠʬʨʦʚʦʤ ʤʠʨʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʢʠʙʝʨʘʪʘʢʠ, 

ʪʝʭʥʦʣʦʛʠʠ. 

 

AI has unique abilities in detecting abnormal behavior on the network. Machine learning 

systems can analyze huge amounts of data and identify unusual or malicious activities that could go 

unnoticed by human analysts. For example, they can detect suspicious patterns in traffic, unusual 

requests to systems, or even changes in standard user behavior. 

By studying common patterns, AI can detect deviations and respond to them instantly. This 

means that AI-based systems can be continuously updated and improved, learning from new data and 

adapting to changing threats [1]. 

Artificial intelligence is also capable of analyzing current data sources, predicting possible 

threats and helping to take proactive measures to strengthen protection. For example, machine learning 

algorithms can identify vulnerabilities in a network and suggest measures to eliminate them before they 

are exploited by attackers. 

In addition, AI is able to analyze not only the technical aspects of cybersecurity, but also the 

context of user interaction with data. This allows AI to more accurately identify anomalies based not 

only on technical parameters, but also on behavioral factors such as changes in employees' normal 

work patterns or unusual requests for data access [2]. 

Cyberattacks occur at great speed, requiring an instant response. AI allows you to automate the 

processes of threat detection and taking countermeasures, which significantly reduces reaction time 

and reduces the likelihood of attack success. 

Artificial intelligence is able not only to recognize known threats, but also to identify new 

forms of fraud and attacks by analyzing non-standard behavior on the network. This makes it possible 

to create more effective cyber threat detection systems. 

AI has the ability to quickly adapt to new threats and update its algorithms on the fly. Machine 

learning systems can use feedback from cybercriminals to continuously improve their protection 

methods. 
Given that many companies are moving to cloud solutions, AI can effectively integrate with 

cloud platforms to protect digital assets. Cloud technologies provide flexibility and scalability, which 

makes it possible to effectively use artificial intelligence for cybersecurity [3]. 

Sometimes the principle of artificial intelligence remains unclear to humans (the black box), 

but in the case of cybersecurity, this can play an important role. Machine learning methods and neural 

networks can work effectively in the "defender" mode without fully disclosing their algorithms, which 

makes them more difficult for attackers to circumvent. 

Artificial intelligence is able to learn from the experience of previous cyber attacks and 

reactions to them. He can analyze the consequences of past incidents and use this experience to 

improve his algorithms and strategies to prevent future threats [4]. 

AI offers the ability to conduct in-depth analysis of large amounts of data, which allows you to 

detect hidden threats and links between different types of attacks. This analysis helps in effectively 

preventing cyber attacks and improving cybersecurity. 

Artificial intelligence can be used to control access to information and monitor user activity on 

the network. By analyzing user behavior and detecting unauthorized actions, AI helps prevent data 

leaks and unauthorized access to information. 

Artificial intelligence also helps shape an organization's cybersecurity culture. 

Conducting training programs, checking the level of staff training and encouraging compliance 

with security policies are all important aspects in which AI can be used to prevent cyber attacks [5]. 

An important aspect of the use of AI in cybersecurity is the issue of ethics and data privacy. It 

is necessary to ensure the protection of personal information and use AI with a balanced approach, 

taking into account the rights and legitimate interests of all parties. 
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Artificial intelligence will not replace the human factor in cybersecurity, but will work in close 

partnership with qualified specialists to ensure the highest level of protection against cyber threats. 

Thus, every day artificial intelligence becomes an increasingly important tool in the fight 

against cyber attacks, providing an advanced level of threat detection and prevention in the digital 

environment. The close interaction between humans and AI opens up new perspectives in 

cybersecurity and helps make our digital lives safer and more reliable. Artificial intelligence (AI) plays 

a key role in preventing and detecting cyber attacks due to its unique capabilities and characteristics. 

As part of the fight against cyber threats, AI can be an important tool for ensuring the security of 

information systems and protecting personal data [6]. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʢʘʢ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʚ ʩʬʝʨʝ 

ʵʣʝʢʪʨʦʥʠʢʠ ʚ ʯʘʩʪʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʬʠʮʠʪ ʢʘʜʨʦʚ. ʇʨʠʯʠʥʳ ʵʪʦʛʦ ʣʝʞʘʪ ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʩʪʘʜʠʠ ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦ 

ʧʨʦʬʝʩʩʠʠ ʠ ʩʘʤʦʡ ʩʬʝʨʝ, ʚ ʥʠʟʢʦʤ ʫʨʦʚʥʝ HR-ʙʨʝʥʜʘ ʧʨʝʜʧʨʠʷʪʠʡ. ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʧʨʝʜʣʘʛʘʶʪ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʨʝʰʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʩʬʝʨʳ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʧʦʚʳʰʝʥʠʝ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦ ʜʦʩʪʫʧʥʳʭ ʧʨʦʬʝʩʩʠʷʭ ʠ ʪʝʭʥʦʣʦʛʠʷʭ. 

ʈʝʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʥʘʙʦʨ ʩʭʝʤʦʪʝʭʥʠʢʠ çʇʝʨʚʦʧʨʦʭʦʜʝʮè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʰʢʦʣʘʭ ʠ ʥʘ ʢʫʨʩʘʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʣʷ ʜʝʪʝʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ, ʵʣʝʢʪʨʦʥʠʢʘ 

 

Abstract 

Nowadays, there is a shortage of personnel in the labor market both in the field of production in 

general and in the field of electronics in particular. The reasons for this include insufficient awareness 

of students at the secondary and higher education stage about the profession and the field itself, and the 

low level of HR-brand of enterprises. The authors of the article offer a solution to popularize the field 

of electronics and raise awareness of school-age children about available professions and technologies. 

The solution is an electronic kit named ñPioneerò to be used in schools and at courses of additional 

professional education. 

Keywords: education, programming for kids, professional training, electronics 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚʦ ʚʩʸʤ ʤʠʨʝ, ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʸʪ ʨʳʥʦʢ ʠʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡ. ɿʘ ʧʨʦʰʝʜʰʠʡ 2023 ʛʦʜ ʦʙʲʝʤ ʵʪʦʛʦ ʨʳʥʢʘ ʚ ʨʫʙʣʷʭ ʚʳʨʦʩ ʥʘ 8% ʠ ʜʦʩʪʠʛ 144.4 ʤʣʨʜ. 

ʨʫʙʣʝʡ [1]. ʊʘʢʠʝ ʪʝʥʜʝʥʮʠʠ ʚʳʟʚʘʥʳ ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʤ, ʯʪʦ ʩʝʡʯʘʩ ʥʘʟʳʚʘʶʪ çʏʝʪʚʝʨʪʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʝʡè ʠʣʠ çʀʥʜʫʩʪʨʠʝʡ 4.0è. ʊʝʨʤʠʥ ʚʦʟʥʠʢ ʚ 2011 ʛʦʜʫ, ʘ ʩʚʦʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʸʣ ʫʞʝ ʚ 2016 ʛʦʜʫ ʙʣʘʛʦʜʘʨʷ ʢʥʠʛʝ ʂʣʘʫʩʘ ʐʚʘʙʘ çThe Fourth Industrial 

Revolutionè. ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʏʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ 

ʩʦʙʠʨʘʪʝʣʴʥʳʝ ʧʦʥʷʪʠʷ, ʢʘʢ çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè, çʘʚʪʦʥʦʤʥʳʝ ʨʦʙʦʪʳè ʠ çʠʥʪʝʨʥʝʪ 

ʚʝʱʝʡè. ʅʦʚʰʝʩʪʚʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʩʪʝʧʝʥʥʦ ʧʨʦʥʠʢʣʠ ʠ ʚ ʩʬʝʨʫ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ ʣʶʜʝʡ. 

ʇʨʝʜʧʨʠʷʪʠʷʤ, ʯʪʦʙʳ ʠʜʪʠ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ, ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʦʜʭʦʜʠʪʴ ʢ ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʦʜʙʦʨʫ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ.  

ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʩʝʨʚʠʩʘ HeadHunter [3][4] ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʜʝʬʠʮʠʪ ʢʘʜʨʦʚ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʠʥʜʝʢʩʘ hh, ʢʦʪʦʨʳʡ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʚʥʳʭ ʨʝʟʶʤʝ ʢ ʢʦʣʠʯʝʩʪʚʫ ʘʢʪʠʚʥʳʭ 

ʚʘʢʘʥʩʠʡ. 



-174- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ hh ʠʥʜʝʢʩʘ ʚ ʧʨʦʬʦʙʣʘʩʪʠ çʇʨʦʠʟʚʦʜʩʪʚʦ, ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝè ʟʘ 2023-2024 ʛʛ. 

 

ʈʘʩʰʠʬʨʦʚʢʘ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ: 

ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ 1.9 ï ʦʩʪʨʳʡ ʜʝʬʠʮʠʪ ʩʦʠʩʢʘʪʝʣʝʡ, 

2.0 ï 3.9 ï ʜʝʬʠʮʠʪ ʩʦʠʩʢʘʪʝʣʝʡ, 

4.0 ï 7.9 ï ʫʤʝʨʝʥʥʳʡ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʟʜʦʨʦʚʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʤʝʞʜʫ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ʠ ʩʦʠʩʢʘʪʝʣʷʤʠ, 

8.0 ï 11.9 ï ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ ʩʦʠʩʢʘʪʝʣʝʡ ʟʘ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʨʳʥʦʢ 

ʨʘʙʦʪʦʜʘʪʝʣʷ, 

ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ 12 ï ʢʨʘʡʥʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ ʩʦʠʩʢʘʪʝʣʝʡ ʟʘ ʨʘʙʦʯʠʝ 

ʤʝʩʪʘ. 

ɼʣʷ ʙʦʨʴʙʳ ʩ ʢʘʜʨʦʚʳʤ ʛʦʣʦʜʦʤ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʛʦʩʫʜʘʨʩʪʚʦ ʚ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʢʦʤʧʘʥʠʷʤʠ ʧʨʝʜʧʨʠʥʠʤʘʶʪ ʤʝʨʳ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʩʦʪʨʫʜʥʠʢʦʚ ʩ ʨʘʥʥʝʛʦ 

ʚʦʟʨʘʩʪʘ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʤʢʘʭ ʟʘʧʫʱʝʥʥʦʛʦ ʚ 2022 ʛʦʜʫ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ 

çʇʨʦʬʝʩʩʠʦʥʘʣʠʪʝʪè, ʥʘʮʝʣʝʥʥʦʛʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʢʘʜʨʘʤʠ, ʢ ʦʙʫʯʝʥʠʶ ʧʨʠʩʪʫʧʠʣʠ ʙʦʣʝʝ 150 ʪʳʩ. ʩʪʫʜʝʥʪʦʚ ʚ 2022 ʛʦʜʫ, ʠ ʙʦʣʝʝ 350 ʪʳʩ. ʚ 2023 

ʛʦʜʫ [5][6]. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚʘʞʥʦ ʦʟʥʘʢʦʤʠʪʴ ʙʫʜʫʱʠʭ ʩʪʫʜʝʥʪʦʚ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʣʷ ʯʝʛʦ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʆʥʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʘʢ 

ʫʨʦʯʥʫʶ, ʪʘʢ ʠ ʚʥʝʫʨʦʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʢʫʨʩʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʦʛʨʫʞʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʩʬʝʨʫ 

ʵʣʝʢʪʨʦʥʠʢʠ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ ʝʸ ʥʝʦʪʲʝʤʣʝʤʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ï ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʫʩʪʨʦʡʩʪʚ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ (ʄʂ). 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʦʡ ʚʳʙʦʨ ʢʘʢ ʦʪʜʝʣʴʥʳʭ 

ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʦʚ, ʪʘʢ ʠ ʛʦʪʦʚʳʭ ʥʘʙʦʨʦʚ ʜʣʷ ʩʘʤʦʦʙʫʯʝʥʠʷ, ʧʦʩʪʨʦʝʥʠʷ IoT ʩʠʩʪʝʤ ʠ ʧʨʦʯʠʭ 

ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. ʆʜʥʘʢʦ, ʜʘʣʝʢʦ ʥʝ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʧʦʜʦʡʜʝʪ ʜʣʷ ʟʘʜʘʯ ʧʨʝʧʦʜʘʚʘʥʠʷ ʚ 

ʰʢʦʣʘʭ, ʢʦʣʣʝʜʞʘʭ ʠ ʥʘ ʢʫʨʩʘʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʎʝʣʝʚʦʡ ʧʨʦʜʫʢʪ ʜʦʣʞʝʥ 

ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʣʶʜʝʡ ʢ ʩʬʝʨʝ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ, ʘ ʪʘʢʞʝ ʩʣʫʞʠʪʴ ʧʦʣʝʟʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ ʚ ʵʣʝʢʪʨʦʥʠʢʝ, ʪʘʢʠʭ ʢʘʢ: 

- ʧʨʦʩʪʳʝ ʣʦʛʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ, 

- ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ, 

- ʯʪʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ, 

- ʦʩʥʦʚʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ ʨʘʙʦʪʳ ʢʦʤʧʦʥʝʥʪʦʚ, 

- ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʜʘʪʯʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʛʠʨʦʩʢʦʧ, ʘʢʩʝʣʝʨʦʤʝʪʨ. 

ʅʝʦʙʭʦʜʠʤʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʥʘʙʦʨʘ ʠ ʝʛʦ ʧʦʣʦʤʢʠ. ʅʘʙʦʨ ʜʦʣʞʝʥ ʙʳʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠ ʜʘʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʥʠʤ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʨʘʟʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʪʘʢʠʭ ʢʘʢ ʵʣʝʢʪʨʦʥʠʢʘ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʠ ʪ.ʜ. ʂʨʦʤʝ ʬʠʟʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʥʘʜʦʙʠʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʘʨʭʠʪʝʢʪʫʨʫ ʠ ʇʆ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʄʂ ʠ ʧʦʟʚʦʣʠʪʴ ʧʨʦʚʦʜʠʪʴ ʟʘʥʷʪʠʷ ʢʘʢ ʚ 

ʦʯʥʦʤ, ʪʘʢ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ. 

ʆʙʟʦʨ ʢʦʤʧʦʥʝʥʪʥʦʡ ʠ ʧʨʦʛʨʘʤʤʥʦʡ ʙʘʟʳ ʥʘʙʦʨʘ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -175- 

 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʨʦʮʝʩʩ ʧʨʦʰʠʚʢʠ ʄʂ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʤʦʱʠ ʠʥʪʝʨʬʝʡʩʘ SPI [7]. ɺ 

ʥʘʙʦʨʝ ʧʣʘʥʠʨʫʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʰʠʚʢʫ ʧʦ ʚʦʟʜʫʭʫ (OTA) [8]. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʧʦʨʦʛʘ ʚʭʦʞʜʝʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʘʙʦʨʦʤ, ʧʣʘʪʬʦʨʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 2 

ʤʦʜʫʣʷ: 

ʆʩʥʦʚʥʦʡ ʠʩʧʦʣʥʷʶʱʠʡ ʤʦʜʫʣʴ. 

ɼʘʥʥʳʡ ʤʦʜʫʣʴ ʙʫʜʝʪ ʠʩʧʦʣʥʷʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʟʘʛʨʫʞʘʝʤʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʆʥ 

ʙʫʜʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʦʚ. 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʩʝʪʝʚʦʡ ʤʦʜʫʣʴ. 

ɼʘʥʥʳʡ ʤʦʜʫʣʴ ʩʣʫʞʠʪ ʜʣʷ ʩʝʪʝʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ 

ʚʥʝʰʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ (ʚ ʪ.ʯ. ʇʂ ʠ USB-ʪʦʢʝʥʦʤ ʜʣʷ ʟʘʛʨʫʟʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ). ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʘʩʠʥʭʨʦʥʥʳʝ ʟʘʧʨʦʩʳ ʢ WEB ʩʝʨʚʠʩʘʤ, ʩʥʠʤʘʷ ʥʘʛʨʫʟʢʫ ʩ ʦʩʥʦʚʥʦʛʦ 

ʤʦʜʫʣʷ. 

ʏʪʦʙʳ ʦʭʚʘʪʠʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʠʡ ʦʙʲʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʟʘʜʘʯ, ʚ ʥʘʙʦʨ 

ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʢʣʶʯʘʝʤʳʝ ʢ ʄʂ. ʇʝʨʠʬʝʨʠʡʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [9][10][11]: 

- ʫʩʪʨʦʡʩʪʚʘ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ: 

- ʩʚʝʪʦʜʠʦʜʥʳʝ ʠʥʜʠʢʘʪʦʨʳ: 

- ʩʚʝʪʦʜʠʦʜʥʘʷ ʤʘʪʨʠʮʘ, 

- ʩʝʤʠʩʝʛʤʝʥʪʥʳʡ ʠʥʜʠʢʘʪʦʨ, 

- ʩʚʝʪʦʜʠʦʜ ʠ ʪ.ʜ. 

- ʟʚʫʢʦʚʳʝ ʠʥʜʠʢʘʪʦʨʳ: 

- ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠʟʣʫʯʘʪʝʣʴ ʙʝʟ ʚʩʪʨʦʝʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, 

- ʇʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠʟʣʫʯʘʪʝʣʴ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʛʝʥʝʨʘʪʦʨʦʤ, 

- ʜʠʥʘʤʠʢ ʠ ʪ.ʜ. 

- ʜʠʩʧʣʝʠ: 

- LED (Light Emitting Diode) ʜʠʩʧʣʝʡ, 

- LCD (Liquid Crystal Display) ʜʠʩʧʣʝʡ ʠ ʪ.ʜ. 

- ʚʳʚʦʜ ʜʚʠʞʝʥʠʝʤ: 

- ʩʝʨʚʦʧʨʠʚʦʜ, 

- ʰʘʛʦʚʳʡ ʤʦʪʦʨ, 

- ʢʦʣʣʝʢʪʦʨʥʳʡ ʤʦʪʦʨ ʠ ʪ.ʜ. 

- ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ: 

- ʜʘʪʯʠʢʠ: 

- ʜʘʪʯʠʢ ʮʚʝʪʘ, 

- ʀʂ-ʜʘʪʯʠʢ (ʠʥʬʨʘʢʨʘʩʥʳʡ), 

- ʋɿ-ʜʘʪʯʠʢ (ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ), 

- ʛʠʨʦʩʢʦʧ, 

- ʘʢʩʝʣʝʨʦʤʝʪʨ, 

- ʬʦʪʦʨʝʟʠʩʪʦʨ, 

- ʬʦʪʦʜʠʦʜ, 

- ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʪ.ʜ. 

- ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʚʚʦʜ: 

- ʠʥʢʨʝʤʝʥʪʘʣʴʥʳʡ ʵʥʢʦʜʝʨ, 

- ʧʦʪʝʥʮʠʦʤʝʪʨ, 

- ʤʘʪʨʠʯʥʘʷ ʢʣʘʚʠʘʪʫʨʘ, 

- ʜʞʦʡʩʪʠʢ, 

- ʩʝʥʩʦʨʥʘʷ ʢʥʦʧʢʘ ʠ ʪ.ʜ. 

- ʠʥʪʝʨʬʝʡʩʳ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ: 

- Bluetooth, 
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- I2C [12], 

- SPI, 

- USB (RxTx), 

- RS485 [13], RS232 [14] 
ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʄʂ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʇʆ (ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʩʮʝʥʘʨʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʄʂ ʧʦʩʨʝʜʩʪʚʦʤ USB-ʪʦʢʝʥʘ. 

ɺ ʜʘʥʥʦʤ ʩʮʝʥʘʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʥʘʙʦʨ, ʢʦʪʦʨʳʡ ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʜʝʨʞʠʪ 

ʩʧʝʮʠʘʣʴʥʳʡ USB-ʪʦʢʝʥ. ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 2. ʊʦʢʝʥ ʥʘʩʪʨʦʝʥ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ï ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʝʛʦ ʢ ʇʂ ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ Arduino IDE [15] ʤʦʞʥʦ 

ʙʫʜʝʪ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩ ʧʨʦʰʠʚʢʠ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ 

ʩʪʘʥʜʘʨʪʥʳʤ ʩʧʦʩʦʙʦʤ, ʦʜʥʘʢʦ ʬʠʟʠʯʝʩʢʠ ʦʙʥʦʚʣʝʥʠʝ ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʧʦ ʢʘʥʘʣʫ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ. ʂʦʥʪʨʦʣʣʝʨ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʩʧʨʦʚʦʜʥʦʡ ʢʘʥʘʣ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʚ ʪʝʨʤʠʥʘʣ IDE. 

 

 
ʈʠʩʫʥʦʢ 2.  ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʩʮʝʥʘʨʠʷ ʩ USB-ʪʦʢʝʥʦʤ. 

 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʄʂ ʧʨʠ ʫʜʘʣʸʥʥʦʤ ʬʦʨʤʘʪʝ ʨʘʙʦʪʳ. 

ɼʘʥʥʳʡ ʩʮʝʥʘʨʠʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʘʙʦʨʦʤ ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʫʜʘʣʸʥʥʦʛʦ ʤʝʩʪʘ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʨʦʰʠʚʢʘ ʧʦ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʥʝʚʦʟʤʦʞʥʘ ʠ 

ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʯʝʨʝʟ Web API [16] ʧʨʠʣʦʞʝʥʠʝ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠ ʧʦʤʦʱʠ ʚʝʙ-ʙʨʘʫʟʝʨʘ 

ʩʤʦʞʝʪ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʩʝʨʚʠʩʫ, ʟʘʛʨʫʟʠʪʴ ʪʫʜʘ ʬʘʡʣ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʜʦʤ ʠ 

ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʨʦʰʠʚʢʠ. ʉʝʪʝʚʦʡ ʤʦʜʫʣʴ ʢʦʥʪʨʦʣʣʝʨʘ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʨʝʛʫʣʷʨʥʳʡ ʦʧʨʦʩ ʩʝʨʚʠʩʘ, ʯʪʦʙʳ ʫʟʥʘʪʴ ʩʪʘʪʫʩ ʛʦʪʦʚʥʦʩʪʠ ʧʨʦʰʠʚʢʠ. ʇʦ ʟʘʚʝʨʰʝʥʠʶ 

ʦʙʨʘʙʦʪʢʠ ʬʘʡʣʘ ʩʝʪʝʚʦʡ ʤʦʜʫʣʴ ʩʬʦʨʤʠʨʫʝʪ ʟʘʧʨʦʩ ʥʘ ʟʘʛʨʫʟʢʫ, ʧʦʣʫʯʠʪ ʬʘʡʣ, ʧʨʠʤʝʥʠʪ 
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ʧʦʣʫʯʝʥʥʫʶ ʧʨʦʰʠʚʢʫ ʢ ʦʩʥʦʚʥʦʤʫ ʤʦʜʫʣʶ, ʧʦʩʣʝ ʯʝʛʦ ʪʦʪ ʙʫʜʝʪ ʧʝʨʝʟʘʛʨʫʞʝʥ. ʇʦ ʦʢʦʥʯʘʥʠʠ 

ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʘ ʦʩʥʦʚʥʦʛʦ ʤʦʜʫʣʷ ʙʫʜʝʪ ʚʦʟʦʙʥʦʚʣʝʥʘ. 

 
ʈʠʩʫʥʦʢ 3. Cʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʩʮʝʥʘʨʠʷ ʫʜʘʣʸʥʥʦʛʦ ʬʦʨʤʘʪʘ ʨʘʙʦʪʳ. 

 

ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʄʂ 

ɼʘʥʥʳʡ ʩʮʝʥʘʨʠʡ ʩʣʫʞʠʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ. ʇʝʨʝʜ ʪʝʤ, ʢʘʢ 

ʨʘʙʦʪʘʪʴ ʧʦ ʩʮʝʥʘʨʠʷʤ 1 ʠ 2 ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʧʝʨʚʠʯʥʫʶ ʥʘʩʪʨʦʡʢʫ ʢʦʥʪʨʦʣʣʝʨʘ, ʘ ʚ 

ʯʘʩʪʥʦʩʪʠ ï ʫʢʘʟʘʪʴ ʜʘʥʥʳʝ ʘʚʪʦʨʠʟʘʮʠʠ ʜʣʷ ʤʦʜʫʣʷ WiFi ʠ MAC ʘʜʨʝʩ ʜʣʷ ʩʚʷʟʠ ʩ USB-

ʪʦʢʝʥʦʤ. 

 
ʈʠʩʫʥʦʢ 4. Cʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʩʮʝʥʘʨʠʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʄʂ. 

 

ʆʙʟʦʨ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʙʦʨʘ 

ʀʤʝʶʱʘʷʩʷ ʨʝʘʣʠʟʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ: 

Arduino Wiring [17] ï ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Arduino, ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ ʜʣʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʜʫʣʝʡ. 
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ɹʠʙʣʠʦʪʝʢʘ ESP8266WiFi [18] ï ʜʣʷ ʨʘʙʦʪʳ ʩ WiFi ʤʦʜʫʣʝʤ. 

ɹʠʙʣʠʦʪʝʢʘ ESP-NOW [19] ï ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʝʪʝʚʳʤ ʤʦʜʫʣʝʤ ʠ USB-

ʪʦʢʝʥʦʤ. 

Arduino IDE [15] ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʧʠʩʘʥʠʷ, ʦʪʣʘʜʢʠ ʠ ʟʘʛʨʫʟʢʠ ʢʦʜʘ ʚ ʄʂ. 

ʇʨʦʯʠʝ ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ʇʣʘʥʠʨʫʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ WEB API ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʄʂ.  

ɼʣʷ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʙʳʣ ʚʳʙʨʘʥ ʧʦʧʫʣʷʨʥʳʡ python-ʬʨʝʡʤʚʦʨʢ Django [20]. ʆʥ 

ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʢʫʨʝʥʪʘʤʠ: 

ʋʧʨʦʱʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʉʋɹɼ (ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ) ʧʨʠ 

ʧʦʤʦʱʠ ʚʩʪʨʦʝʥʥʦʛʦ ORM (Object-Relational Mapping). 

ʇʘʥʝʣʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʣʝʛʢʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʜʝʨʞʠʤʦʝ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʥʘʩʪʨʘʠʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʨʦʣʝʚʫʶ ʤʦʜʝʣʴ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʠʩʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ. 

ɼʣʷ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ JavaScript-ʬʨʝʡʤʚʦʨʢ Vue.js [21]. ɽʛʦ 

ʚʳʜʝʣʷʶʪ ʪʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʘʢ: 

ɹʳʩʪʨʘʷ ʨʘʟʨʘʙʦʪʢʘ. 

ʅʝʙʦʣʴʰʦʡ ʚʝʩ ʬʘʡʣʦʚ ʬʨʝʡʤʚʦʨʢʘ ï ʵʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʞʝʪʩʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʘʡʪʦʤ ʥʘ 

ʤʘʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʤ ʇʂ ʠʣʠ ʩ ʤʝʜʣʝʥʥʳʤ ʠʥʪʝʨʥʝʪ-ʩʦʝʜʠʥʝʥʠʝʤ. 

ʇʦʥʷʪʥʘʷ ʠ ʧʦʣʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʧʣʘʛʠʥʦʚ. 

ʂʦʤʧʦʥʝʥʪʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʉʋɹɼ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʦʩʪʘʚʣʷʝʤʘʷ ʚʤʝʩʪʝ ʩ Django SQLite [22]. ʕʪʦ 

ʬʘʡʣʦʚʘʷ ɹɼ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʦʪʣʠʯʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʙʦʣʝʝ ʧʨʦʩʪʦʡ (ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʨʚʝʨʥʳʤʠ ʉʋɹɼ) ʦʙʨʘʙʦʪʢʠ ʣʶʙʳʭ ʚʠʜʦʚ ʜʘʥʥʳʭ. ʆʥʘ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ. 

ʉʦ ʩʪʦʨʦʥʳ ʄʂ ʥʝʦʙʭʦʜʠʤʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʧʨʘʚʢʠ HTTP ʟʘʧʨʦʩʦʚ ʢ WEB API, ʯʪʦ 

ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʦ ʧʨʠ ʧʦʤʦʱʠ ʙʠʙʣʠʦʪʝʢʠ ESP8266HttpClient [23]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤ ʨʝʰʝʥʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʤ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦ ʜʦʩʪʫʧʥʳʭ ʧʨʦʬʝʩʩʠʷʭ ʠ ʪʝʭʥʦʣʦʛʠʷʭ ʚ ʩʬʝʨʝ 

ʵʣʝʢʪʨʦʥʠʢʠ. ʈʝʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʥʘʙʦʨ ʜʣʷ ʦʙʫʯʝʥʠʷ ʵʣʝʢʪʨʦʥʠʢʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çʇʝʨʚʦʧʨʦʭʦʜʝʮè ï ʦʪʣʘʜʦʯʥʫʶ ʧʣʘʪʫ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʢ 

ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʧʦʜʢʣʶʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʜʘʪʯʠʢʠ. ɽʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ: ʥʠʟʢʠʡ ʧʦʨʦʛ 

ʚʭʦʞʜʝʥʠʷ, ʩʙʦʨʢʘ ʙʝʟ ʣʠʰʥʠʭ ʧʨʦʚʦʜʦʚ ʠ ʤʝʣʢʠʭ ʵʣʝʤʝʥʪʦʚ ʙʣʘʛʦʜʘʨʷ ʤʦʜʫʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʸʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʨʦʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʤʧʘʢʪʥʦʩʪʴ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʟʘʜʘʯʠ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʇʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʦʥʷʪʥʦʡ ʠ 

ʧʨʦʩʪʦʡ ʤʝʪʦʜʠʯʢʠ ʢʘʢ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʝʘʣʠʟʦʚʘʥ MVP (minimum valuable produce ï ʤʠʥʠʤʘʣʴʥʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʡ ʧʨʦʜʫʢʪ) ʠ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʩʪʘʪʴʝ ʬʫʥʢʮʠʦʥʘʣʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʷʚʣʷʝʪʩʷ ʚʩʸ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʟʜʘʥʠʡ ʠ ʚ ʥʝʢʦʪʦʨʳʭ 

ʠʟ ʥʠʭ ʨʘʙʦʪʘʝʪ ʙʦʣʴʰʦʡ ʰʪʘʪ ʬʦʪʦʛʨʘʬʦʚ ʠ ʨʝʜʘʢʪʦʨʦʚ, ʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʜʘʥʥʦʛʦ ʰʪʘʪʘ ʥʝʪ, ʪʘʢ 

ʢʘʢ ʦʥʠ ʟʘʥʠʤʘʶʪʩʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʤ ʢʦʧʠʨʦʚʘʥʠʝʤ ʠʟʦʙʨʘʞʝʥʠʡ. ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ 

ʙʦʨʴʙʳ ʩ ʵʪʠʤ, ʚʩʪʨʘʠʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʚ ʠʟʦʙʨʘʞʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʦʡ ʚʦʜʷʥʦʡ ʟʥʘʢ, ʟʘʱʠʪʘ, ʩʪʝʛʘʥʦʛʨʘʬʠʷ, ʩʪʝʛʦʢʦʥʪʝʡʥʝʨ, 

ʠʥʬʦʨʤʘʮʠʷ, ʠʟʦʙʨʘʞʝʥʠʝ, ʥʘʠʤʝʥʝʝ ʟʥʘʯʠʤʳʡ ʙʠʪ (LSB), ʦʙʣʘʩʪʴ ʜʠʩʢʨʝʪʥʦʛʦ ʢʦʩʠʥʫʩʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

 

Abstract 

Today there are more and more news publications and some of them have a large staff of 

photographers and editors, but some of them do not have this staff because they are engaged in 

unauthorized copying of images. One way to combat this is by embedding digital watermarks in the 

image. 

Keywords: digital watermark, security, steganography, stego-container, information, image, 

least significant bit (LSB), discrete cosine transform domain. 
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-180- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʝʨʝʡʪʠ ʢ ʘʣʛʦʨʠʪʤʘʤ ʥʘʤ ʥʫʞʥʦ ʟʥʘʪʴ ʙʘʟʦʚʳʝ ʧʦʥʷʪʠʷ. ʏʪʦ ʪʘʢʦʝ ʚʦʦʙʱʝ ʩʦʢʨʳʪʠʝ 

ʥʝʢʦʪʦʨʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʟʦʙʨʘʞʝʥʠʠ? ʕʪʦ ʩʪʝʛʘʥʦʛʨʘʬʠʷ. 

ʉʪʝʛʘʥʦʛʨʘʬʠʷ ð ʵʪʦ ʤʝʪʦʜ ʩʢʨʳʪʦʛʦ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʘʥʥʳʝ 

ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʥʝʢʦʪʦʨʳʡ ʥʦʩʠʪʝʣʴ (ʥʘʧʨʠʤʝʨ, ʠʟʦʙʨʘʞʝʥʠʝ, ʘʫʜʠʦʬʘʡʣ ʠʣʠ ʪʝʢʩʪ) ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʧʨʠʚʣʝʢʘʣʠ ʚʥʠʤʘʥʠʝ ʢ ʩʝʙʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʨʠʧʪʦʛʨʘʬʠʠ, ʛʜʝ ʮʝʣʴʶ 

ʷʚʣʷʝʪʩʷ ʩʢʨʳʪʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʦʦʙʱʝʥʠʷ, ʩʪʝʛʘʥʦʛʨʘʬʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʩʘʤʦʛʦ 

ʬʘʢʪʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʢʨʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʦ ʥʘʩ ʙʦʣʴʰʝ ʠʥʪʝʨʝʩʫʝʪ ʮʠʬʨʦʚʘʷ ʩʪʝʛʘʥʦʛʨʘʬʠʷ. 

ʎʠʬʨʦʚʘʷ ʩʪʝʛʘʥʦʛʨʘʬʠʷ ð ʵʪʦ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʩʪʝʛʘʥʦʛʨʘʬʠʠ, ʛʜʝ ʩʢʨʳʪʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʚʩʪʨʘʠʚʘʝʪʩʷ ʚ ʮʠʬʨʦʚʳʝ ʥʦʩʠʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʷ, ʘʫʜʠʦʬʘʡʣʳ, ʚʠʜʝʦʬʘʡʣʳ ʠʣʠ 

ʪʝʢʩʪʦʚʳʝ ʜʦʢʫʤʝʥʪʳ. ɺ ʮʠʬʨʦʚʦʡ ʩʪʝʛʘʥʦʛʨʘʬʠʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʢʨʳʪʳ ʚ ʨʘʟʣʠʯʥʳʭ 

ʯʘʩʪʷʭ ʥʦʩʠʪʝʣʷ, ʥʘʧʨʠʤʝʨ, ʚ ʤʣʘʜʰʠʭ ʙʠʪʘʭ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʚ ʯʘʩʪʦʪʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ 

ʘʫʜʠʦʩʠʛʥʘʣʘ. 

ʎʠʬʨʦʚʘʷ ʩʪʝʛʘʥʦʛʨʘʬʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ, ʚʢʣʶʯʘʷ ʩʢʨʳʪʫʶ 

ʧʝʨʝʜʘʯʫ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʮʠʬʨʦʚʫʶ ʚʦʜʷʥʫʶ ʧʝʯʘʪʴ ʜʣʷ ʟʘʱʠʪʳ ʘʚʪʦʨʩʢʠʭ 

ʧʨʘʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʪʝʛʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʘʪʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʢʨʳʪʦʡ ʧʝʨʝʜʘʯʠ ʚʨʝʜʦʥʦʩʥʦʛʦ 

ʢʦʜʘ. 

ʊʝʭʥʠʢʠ ʮʠʬʨʦʚʦʡ ʩʪʝʛʘʥʦʛʨʘʬʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʠ ʚʢʣʶʯʘʶʪ ʤʝʪʦʜʳ 

ʠʟʤʝʥʝʥʠʷ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʘʫʜʠʦʩʠʛʥʘʣʘ, 

ʚʩʪʨʘʠʚʘʥʠʝ ʜʘʥʥʳʭ ʚ ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʢʘʜʨʘʤʠ ʚʠʜʝʦ ʠ ʜʨʫʛʠʝ ʧʦʜʭʦʜʳ. ʅʦ ʮʠʬʨʦʚʘʷ 

ʩʪʝʛʘʥʦʛʨʘʬʠʷ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʘ ʤʝʪʦʜʘʤ ʦʙʥʘʨʫʞʝʥʠʷ ʩʢʨʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʝʣʘʷ ʝʝ 

ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʢʨʠʧʪʦʘʥʘʣʠʪʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʩʣʫʯʘʝ ʩ ʩʦʢʨʳʪʠʝʤ ʜʘʥʥʳʭ ʚ ʠʟʦʙʨʘʞʝʥʠʠ, ʤʳ ʧʨʠʥʠʤʘʝʤ ʠʟʦʙʨʘʞʝʥʠʝ ʟʘ 

ʩʪʝʛʦʢʦʥʪʝʡʥʝʨ.  

ʉʪʝʛʦʢʦʥʪʝʡʥʝʨ (ʠʣʠ ʩʪʝʛʘʥʦʛʨʘʬʠʯʝʩʢʠʡ ʢʦʥʪʝʡʥʝʨ) ð ʵʪʦ ʬʘʡʣ ʠʣʠ ʥʦʩʠʪʝʣʴ, ʚ 

ʢʦʪʦʨʳʡ ʚʩʪʨʘʠʚʘʝʪʩʷ ʩʢʨʳʪʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʝʛʘʥʦʛʨʘʬʠʠ. ɼʘʥʥʳʡ ʪʝʨʤʠʥ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʮʠʬʨʦʚʦʡ ʩʪʝʛʘʥʦʛʨʘʬʠʠ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʥʦʩʠʪʝʣʷ, ʚ ʢʦʪʦʨʳʡ 

ʚʩʪʨʘʠʚʘʝʪʩʷ ʩʝʢʨʝʪʥʦʝ ʩʦʦʙʱʝʥʠʝ ʠʣʠ ʜʘʥʥʳʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʢʨʳʪʴ ʤʦʞʥʦ ʣʶʙʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʝ ʚʘʞʥʦ ʪʝʢʩʪʦʚʫʶ, ʠʟʦʙʨʘʞʝʥʠʝ, 

ʬʘʡʣ, ʘʨʭʠʚ, ʥʦ ʧʦʢʘ ʦʙʲʝʤ ʩʪʝʛʦʢʦʥʪʝʡʥʝʨʘ ʧʦʟʚʦʣʷʝʪ ʵʪʦ ʩʜʝʣʘʪʴ. ʅʘ ʩʘʡʪʝ ʢʘʩʧʝʨʩʢʦʛʦ 

ʧʨʠʚʦʜʠʣʠ ʧʦʜʦʙʥʳʡ ʧʨʠʤʝʨ, ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠ ʯʝʨʝʟ ʨʝʢʣʘʤʥʳʝ ʩʝʪʠ ʙʘʥʥʝʨ. 

ʈʝʢʣʘʤʳ ʚ ʥʝʤ ʥʝ ʙʳʣʦ, ʥʦ ʦʥ ʩʦʜʝʨʞʘʣ ʩʢʨʠʧʪ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʣʩʷ ʚ ʙʨʘʫʟʝʨʝ. ʉʢʨʠʧʪ 

ʨʘʩʧʦʟʥʘʚʘʣ ʮʚʝʪ ʧʠʢʩʝʣʝʡ ʥʘ ʢʘʨʪʠʥʢʝ ʠ ʟʘʧʠʩʳʚʘʣ ʝʛʦ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʙʫʢʚ ʠ ʮʠʬʨ. ʂʘʟʘʣʦʩʴ 

ʙʳ, ʙʝʩʩʤʳʩʣʝʥʥʘʷ ʟʘʜʘʯʘ, ʥʦ ʥʘ ʢʘʨʪʠʥʢʝ ʙʳʣ ʧʨʦʩʪʦ ʙʝʣʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʘ ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ ʪʘʤ ʥʘʭʦʜʠʣʩʷ ʥʝʢʦʪʦʨʳʡ ʬʨʘʛʤʝʥʪ ʢʦʜʘ, ʢʦʪʦʨʳʡ ʧʝʨʝʥʘʧʨʘʚʣʷʣ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʩʘʡʪ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʣʩʷ ʪʨʦʷʥ, ʧʨʠʪʚʦʨʷʶʱʠʡʩʷ ʦʙʥʦʚʣʝʥʠʝʤ Adobe Flash 

Player [1]. 

ɼʣʷ ʩʦʢʨʳʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʚʩʪʨʘʠʚʘʥʠʷ ʎɺɿ, ʠʭ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ ʭʘʨʘʢʪʝʨʥʦ ʠʭ ʦʙʣʘʩʪʷʤ ʚʩʪʨʘʠʚʘʥʠʷ. 
ʇʝʨʚʘʷ ʢʘʪʝʛʦʨʠʷ ʘʣʛʦʨʠʪʤʦʚ, ʵʪʦ ʪʝ, ʢʦʪʦʨʳʝ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʦʙʣʘʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʙʣʘʩʪʴ ð ʵʪʦ ʪʝʨʤʠʥ, ʢʦʪʦʨʳʡ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 
ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. ʆʥ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʛʜʝ ʢʘʞʜʳʡ 
ʧʠʢʩʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦʯʢʫ ʚ ʜʚʫʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʙʣʘʩʪʴ 
ʦʧʠʩʳʚʘʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʝʛʦ ʠʩʭʦʜʥʦʡ ʬʦʨʤʝ, ʛʜʝ ʢʘʞʜʳʡ ʧʠʢʩʝʣʴ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 
ʢʦʦʨʜʠʥʘʪʳ ʠ ʷʨʢʦʩʪʴ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʮʠʬʨʦʚʦʡ ʩʪʝʛʘʥʦʛʨʘʬʠʠ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʙʣʘʩʪʴ ʤʦʞʝʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʩʢʨʳʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʟʦʙʨʘʞʝʥʠʷʭ. ʅʘʧʨʠʤʝʨ, ʩʢʨʳʪʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ 
ʙʳʪʴ ʚʩʪʨʦʝʥʳ ʚ ʧʠʢʩʝʣʠ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʙʣʘʩʪʠ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʚʥʝʰʥʠʡ 
ʚʠʜ ʠʟʦʙʨʘʞʝʥʠʷ ʙʝʟ ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ. 

ʀ ʩʘʤʳʡ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʘʣʛʦʨʠʪʤ ʚʥʝʜʨʝʥʠʷ, ʵʪʦ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʘʠʤʝʥʝʝ 
ʟʥʘʯʠʤʳʡ ʙʠʪ.   

ʅʘʠʤʝʥʝʝ ʟʥʘʯʠʤʳʡ ʙʠʪ (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ï LSB) ð ʵʪʦ ʩʘʤʳʡ ʧʨʘʚʳʡ (ʤʣʘʜʰʠʡ) ʙʠʪ ʚ 
ʜʚʦʠʯʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʯʠʩʣʘ. ɺ ʢʦʥʪʝʢʩʪʝ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʘʞʜʳʡ ʧʠʢʩʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -181- 

 
ʯʠʩʣʦʤ, ʛʜʝ ʢʘʞʜʳʡ ʮʚʝʪʦʚʦʡ ʢʘʥʘʣ (ʢʨʘʩʥʳʡ, ʟʝʣʝʥʳʡ, ʩʠʥʠʡ) ʦʙʳʯʥʦ ʢʦʜʠʨʫʝʪʩʷ ʚ 8 ʙʠʪʘʭ (ʦʪ 
0 ʜʦ 255). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ LSB, ʠʥʬʦʨʤʘʮʠʷ ʩʢʨʳʚʘʝʪʩʷ ʚ ʤʣʘʜʰʠʭ ʙʠʪʘʭ ʢʘʞʜʦʛʦ 
ʮʚʝʪʦʚʦʛʦ ʢʘʥʘʣʘ ʧʠʢʩʝʣʷ. ʇʦʩʢʦʣʴʢʫ ʤʣʘʜʰʠʝ ʙʠʪʳ ʦʙʳʯʥʦ ʤʝʥʝʝ ʟʘʤʝʪʥʳ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 
ʛʣʘʟʘ, ʩʢʨʳʪʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʩʪʘʝʪʩʷ ʥʝʟʘʤʝʯʝʥʥʦʡ ʧʨʠ ʦʙʳʯʥʦʤ ʧʨʦʩʤʦʪʨʝ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʫ ʥʘʩ ʝʩʪʴ ʧʠʢʩʝʣʴ ʩ ʢʨʘʩʥʳʤ ʢʘʥʘʣʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʜʚʦʠʯʥʦʤ 
ʚʠʜʝ ʢʘʢ 10110010, ʪʦ ʥʘʠʤʝʥʴʰʠʡ ʟʥʘʯʘʱʠʡ ʙʠʪ ʙʫʜʝʪ 0. ɿʘʤʝʥʘ ʵʪʦʛʦ ʙʠʪʘ ʥʘ ʜʨʫʛʦʝ ʟʥʘʯʝʥʠʝ 
(ʥʘʧʨʠʤʝʨ, ʙʠʪ ʠʟ ʩʝʢʨʝʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ) ʥʝ ʚʳʟʦʚʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʮʚʝʪʝ ʧʠʢʩʝʣʷ, 
ʥʦ ʧʦʟʚʦʣʠʪ ʩʢʨʳʪʴ ʠʥʬʦʨʤʘʮʠʶ. 

 ʆʜʥʘʢʦ ʢʘʢʦʡ-ʪʦ ʥʘʜʝʞʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʪʘʢʘʤ ʦʪ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ 
ʞʜʘʪʴ ʥʝ ʩʣʝʜʫʝʪ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʷʨʢʦʩʪʠ, ʢʦʥʪʨʘʩʪʘ, ʫ ʥʘʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʥʷʶʪʩʷ 
ʟʥʘʯʝʥʠʷ ʮʚʝʪʦʚʳʭ ʢʘʥʘʣʦʚ, ʚʝʨʦʷʪʥʦʩʪʴ ʠʟʚʣʝʯʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦʩʣʝ ʪʘʢʠʭ ʘʪʘʢ ʤʠʥʠʤʘʣʴʥʘ. 
ʊʘʢʞʝ ʘʣʛʦʨʠʪʤ ʥʝ ʪʝʨʧʠʪ ʩʞʘʪʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʧʦʪʝʨʷʤʠ, ʪʘʢ ʢʘʢ ʧʨʠ ʩʞʘʪʠʠ ʠʟʦʙʨʘʞʝʥʠʷ 
ʥʝʢʦʪʦʨʳʝ ʧʠʢʩʝʣʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʦʧʘʜʘʶʪ ʠ ʠʟʤʝʥʷʶʪʩʷ, ʪʝʤ ʩʘʤʳʤ ʫʥʠʯʪʦʞʘʷ ʠʥʬʦʨʤʘʮʠʶ 
ʯʪʦ ʥʘʭʦʜʠʣʘʩʴ ʚ ʥʠʭ. 

ʉʫʱʝʩʪʚʫʝʪ ʚʪʦʨʘʷ ʢʘʪʝʛʦʨʠʷ ʘʣʛʦʨʠʪʤʦʚ ï ʵʪʦ ʘʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʝ ʚʥʝʜʨʷʶʪ 
ʠʥʬʦʨʤʘʮʠʶ ʚ ʦʙʣʘʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʥʘʧʨʠʤʝʨ, ʚ ʦʙʣʘʩʪʴ ʜʠʩʢʨʝʪʥʦʛʦ ʢʦʩʠʥʫʩʥʦʛʦ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ï ɼʂʇ). 

ʆʙʣʘʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ɼʂʇ ï ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ 
ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʥʘʙʦʨ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, 
ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʙʘʟʠʩʥʳʭ ʬʫʥʢʮʠʡ ʢʦʩʠʥʫʩʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʩʢʨʳʚʘʝʤ ʠʥʬʦʨʤʘʮʠʶ ʫʞʝ ʥʝ ʚ ʧʠʢʩʝʣʷʭ, ʘ ʚ ʢʦʵʬʬʠʮʠʝʥʪʘʭ 
ʜʠʩʢʨʝʪʥʦʛʦ ʢʦʩʠʥʫʩʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ.  

ʀʤʝʥʥʦ ʪʘʢ ʨʘʙʦʪʘʝʪ ʘʣʛʦʨʠʪʤ ʂʦʭʘ-ɾʘʦ: 
ʐʘʛ 1. ʈʘʟʙʠʪʴ ʠʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʙʣʦʢʠ ʨʘʟʤʝʨʦʤ 8 Ĭ 8 ʧʠʢʩʝʣʝʡ.  
ʐʘʛ 2. ʇʨʠʤʝʥʠʪʴ ʜʠʩʢʨʝʪʥʦʝ ʢʦʩʠʥʫʩʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢ ʢʘʞʜʦʤʫ ʙʣʦʢʫ. ʇʦʣʫʯʠʪʴ 

ʥʘʙʦʨ ʤʘʪʨʠʮ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ὈὭ (Ὥ = 1, ..., ὔ; ὔ ð ʢʦʣʠʯʝʩʪʚʦ ʙʣʦʢʦʚ) ʨʘʟʤʝʨʦʤ 8 Ĭ 8.  
ʐʘʛ 3. ɺʳʙʨʘʪʴ ʙʣʦʢʠ ʜʣʷ ʚʩʪʨʘʠʚʘʥʠʷ. ɿʘʧʠʩʘʪʴ ʚ ʢʘʞʜʳʡ ʚʳʙʨʘʥʥʳʡ ʙʣʦʢ 1 ʙʠʪ 

ʚʩʪʨʘʠʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ.  
ʐʘʛ 4. ɺ ʢʘʞʜʦʤ ʙʣʦʢʝ ʚʳʙʨʘʪʴ ʜʚʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ɼʂʇ ʩʠʤʤʝʪʨʠʯʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʠʨʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚ ʩʨʝʜʥʝʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ (ὈὭ [3, 
4] ʠ ὈὭ [4, 3], ὈὭ [3, 5] ʠ ὈὭ [5, 3], ὈὭ [4, 5] ʠ ὈὭ [5, 4]).  

ʐʘʛ 5. ɽʩʣʠ ʚʩʪʨʘʠʚʘʝʤʳʡ ʙʠʪ ʨʘʚʝʥ 0, ʪʦ ʨʘʟʥʦʩʪʴ ʤʦʜʫʣʝʡ ʧʘʨʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 
ʜʠʩʢʨʝʪʥʦʛʦ ʢʦʩʠʥʫʩʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ὓ0, ʜʣʷ 
ʚʩʪʨʘʠʚʘʥʠʷ ʝʜʠʥʠʯʥʦʛʦ ʙʠʪʘ ʨʘʟʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʴʰʝ ὓ0. ʇʦʵʪʦʤʫ ʜʣʷ ʚʩʪʨʘʠʚʘʥʠʷ 
ʥʫʣʝʚʦʛʦ ʙʠʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʦʜʫʣʴ ʧʝʨʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠ ʥʘ ʪʫ ʞʝ ʚʝʣʠʯʠʥʫ ʫʤʝʥʴʰʘʝʪʩʷ 
ʤʦʜʫʣʴ ʚʪʦʨʦʛʦ. ɼʣʷ ʚʩʪʨʘʠʚʘʥʠʷ ʝʜʠʥʠʯʥʦʛʦ ʙʠʪʘ, ʥʘʦʙʦʨʦʪ, ʫʤʝʥʴʰʘʝʪʩʷ ʤʦʜʫʣʴ ʧʝʨʚʦʛʦ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʠ ʥʘ ʪʫ ʞʝ ʚʝʣʠʯʠʥʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʦʜʫʣʴ ʚʪʦʨʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ.  

ʐʘʛ 6. ɺʳʧʦʣʥʷʶʪʩʷ ʧʫʥʢʪʳ 4 ʠ 5 ʜʣʷ ʢʘʞʜʦʛʦ ʙʣʦʢʘ.  
ʐʘʛ 7. ɺʳʧʦʣʥʠʪʴ ʦʙʨʘʪʥʦʝ ʜʠʩʢʨʝʪʥʦʝ ʢʦʩʠʥʫʩʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʙʣʦʢʘ. 
ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʙʦʣʝʝ ʥʘʜʝʞʥʳʡ ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ ʷʨʢʦʩʪʠ ʠ ʢʦʥʪʨʘʩʪʘ, ʪʘʢ ʢʘʢ ʤʳ ʥʝ 

ʤʦʜʠʬʠʮʠʨʫʝʤ ʧʠʢʩʝʣʠ ʥʘʧʨʷʤʫʶ, ʘ ʚʥʝʜʨʷʝʤ ʠʥʬʦʨʤʘʮʠʶ ʚ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʠ ʧʦʢʘ ʨʘʟʥʠʮʘ 
ʤʝʞʜʫ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʧʠʢʩʝʣʝʡ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ï ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʠʟʚʣʝʯʴ [2].  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʝʩʣʠ ʚʟʷʪʴ ʠʟʦʙʨʘʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʝ ʚʥʝʜʨʝʥ ʚʦʜʷʥʦʡ ʟʥʘʢ 

ʧʦ ʤʝʪʦʜʫ LSB, ʠ ʥʘʯʘʪʴ ʚʠʟʫʘʣʴʥʦ ʩʨʘʚʥʠʚʘʪʴ ʧʠʢʩʝʣʠ, ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʦʪʣʠʯʠʝ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʢʨʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɸ ʚ ʩʣʫʯʘʝ ʘʣʛʦʨʠʪʤʦʚ, ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʦʙʣʘʩʪʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʪʘʢ ʦʙʥʘʨʫʞʠʪʴ ʩʦʢʨʳʪʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʫʜʘʩʪʩʷ. ʅʦ ʝʩʪʴ ʧʣʶʩ ʫ 

ʘʣʛʦʨʠʪʤʦʚ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʙʣʘʩʪʠ ï ʦʥʠ ʙʦʣʝʝ ʧʨʦʩʪʳ ʚ 

ʨʝʘʣʠʟʘʮʠʠ, ʠ ʙʳʩʪʨʝʝ ʚʳʧʦʣʥʷʶʪʩʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʢʦʪʦʨʘʷ ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʢ ʦʙʫʯʝʥʠʶ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ, 

ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʧʨʠ ʠʟʫʯʝʥʠʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʦʟʚʦʣʷʝʪ 

ʩʪʫʜʝʥʪʘʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʥʘʢʦʤʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʩ ʙʦʣʝʝ ʫʚʣʝʢʘʪʝʣʴʥʦʡ ʩʪʦʨʦʥʳ, 

ʚʳʟʳʚʘʷ ʠʥʪʝʨʝʩ ʠ ʤʦʪʠʚʠʨʫʷ ʠʭ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʠ ʥʘ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ, ʨʘʩʯʝʪʥʦʝ 

ʷʜʨʦ, ʨʘʩʯʝʪʥʘʷ ʩʝʪʢʘ, ʤʘʪʨʠʮʘ ʥʝʠʟʚʝʩʪʥʳʭ ʚʝʣʠʯʠʥ, ʩʭʝʤʘ ʢʣʘʩʩʦʚ. 

 

Abstract 

The article describes the approach to the application of programming in the study of the 

theoretical foundations of electrical engineering. This increases the interest in learning among students, 

which allows to improve the quality of education. The use of Python programming language in the 

study of electrostatic field allows students to consider the familiar theoretical material from a more 

creative side. This leads to the acquisition of new knowledge, and to self-education.  

Keywords: programming languages, finite difference method, computational kernel, 

computational grid, matrix of unknown quantities, class scheme. 

 

ɺʳʧʫʩʢʥʠʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ɺʋɿʦʚ ʚ ʩʚʦʝʡ ʜʘʣʴʥʝʡʰʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʗʇ). 

ʇʦʵʪʦʤʫ ʩʦʚʨʝʤʝʥʥʦʤʫ ʩʧʝʮʠʘʣʠʩʪʫ ʥʝʦʙʭʦʜʠʤʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ. ɼʣʷ ʵʪʦʛʦ ʧʨʠ ʦʙʫʯʝʥʠʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʚ ʠʭ 

ʨʘʙʦʯʠʝ ʧʨʦʛʨʘʤʤʳ ʜʠʩʮʠʧʣʠʥ ʩʣʝʜʫʝʪ ʚʚʦʜʠʪʴ ʙʦʣʴʰʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ, ʪʨʝʙʫʶʱʠʭ 

ʨʘʙʦʪʳ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʠ ʗʇ.  

ɼʣʷ ʦʩʚʦʝʥʠʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʚ IT-ʩʬʝʨʝ ʩʪʫʜʝʥʪʘʤ ʪʨʝʪʴʝʛʦ ʢʫʨʩʘ 

ʌɻɹʆʋ ɺʆ ñʅʀʋ ñʄʕʀò ʚ  ʨʘʤʢʘʭ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ñʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʠò ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʪʠʧʦʚʦʝ ʨʘʩʯʝʪʥʦʝ ʟʘʜʘʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʨʘʟʜʝʣ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʨʘʩʯʝʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʩ ʜʘʣʴʥʝʡʰʠʤ ʧʦʩʪʨʦʝʥʠʝʤ ʢʘʨʪʠʥʳ ʧʦʣʷ,  

ʠʩʧʦʣʴʟʫʷ ʗʇ Python. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ʩʪʫʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ. 

ʄʝʪʦʜ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ (ʄʂʈ) ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʯʠʩʣʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ɺ ʧʨʠʤʝʥʝʥʠʠ ʢ ʜʚʫʭʤʝʨʥʦʡ ʟʘʜʘʯʝ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʜʠʩʢʨʝʪʥʦʡ ʟʘʜʘʯʝ, ʢʦʪʦʨʘʷ ʟʘʤʝʥʷʝʪ ʠʩʭʦʜʥʫʶ ʬʫʥʢʮʠʶ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʘʨʛʫʤʝʥʪʦʚ, ʪʦ ʝʩʪʴ ʨʘʩʯʝʪʥʘʷ ʦʙʣʘʩʪʴ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʷʯʝʡʢʠ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ (ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʩʝʪʢʘ) ʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ 

ʢʘʞʜʦʤ ʫʟʣʝ ʩʝʪʢʠ, ʟʘʪʝʤ ʫʯʠʪʳʚʘʶʪʩʷ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ [1].  ʈʘʩʩʤʦʪʨʠʤ ʄʂʈ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ. 

ʇʫʩʪʴ ʜʘʥʘ ʥʝʢʦʪʦʨʘʷ ʬʫʥʢʮʠʷ f(x), ʥʝʧʨʝʨʳʚʥʘʷ, ʜʚʘʞʜʳ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘʷ ʥʘ 

ʥʝʢʦʪʦʨʦʤ ʦʪʨʝʟʢʝ. ʇʨʝʜʩʪʘʚʠʤ ʝʝ ʢʘʢ ʜʠʩʢʨʝʪʥʳʡ ʥʘʙʦʨ ʪʦʯʝʢ Æ ʩ ʰʘʛʦʤ xD  (ʨʠʩʫʥʦʢ 1).  
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ʈʠʩʫʥʦʢ 1. ʌʫʥʢʮʠʷ f(x). 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʫʩʣʦʚʠʡ ʥʘʡʜʝʤ ʧʨʦʠʟʚʦʜʥʫʶ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʤʦʞʥʦ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʪʴ ʜʣʷ ʣʶʙʦʡ ʪʦʯʢʠ i  ʩʦʛʣʘʩʥʦ ʚʳʨʘʞʝʥʠʶ 1.1. ʅʘ ʦʩʥʦʚʝ ʟʥʘʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʥʦʡ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʨʦʠʟʚʦʜʥʫʶ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʠ ʪʘʢ ʜʘʣʝʝ. 

1 1i i i i if f f f f

x x x
+ -D - -

= =
D D D  (0.1) 

ʇʨʠʤʝʥʠʤ ʄʂʈ ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ɼʣʷ ʵʪʦʛʦ ʨʝʰʠʤ 

ʫʨʘʚʥʝʥʠʝ ʇʫʘʩʩʦʥʘ ʜʣʷ ʢʘʞʜʦʛʦ ʫʟʣʘ ʩʝʪʢʠ (ʨʠʩʫʥʦʢ 2): 
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ɺʪʦʨʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʜʣʷ ʧʝʨʚʦʛʦ ʩʣʘʛʘʝʤʦʛʦ: 
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ʈʠʩʫʥʦʢ 2. ʉʝʪʢʘ ʨʘʟʙʠʝʥʠʷ. 

 

ʇʦʜʩʪʘʚʠʤ ʚ ʫʨʘʚʥʝʥʠʝ 1.3 ʚʳʨʘʞʝʥʠʝ 1.4: 

 

1, , 1, , 1 , , 1

2 2

2 2i j i j i j i j i j i j

x y

j j j j j j r

e

+ - + -- + - +
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D D  (0.5) 

ʈʘʟʙʠʝʥʠʝ ʩʝʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʨʘʚʥʳʝ ʢʚʘʜʨʘʪʳ, ʧʦʵʪʦʤʫ 
x yD =D

: 

 

1, 1, , 1 , 1 ,
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ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʯʝʪʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʜʚʫʤʷ ʩʨʝʜʘʤʠ, ʫ 

ʢʦʪʦʨʳʭ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʩʪʦʷʥʥʳʝ ʨʘʟʣʠʯʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜʦʤ 

ʥʘʣʦʞʝʥʠʷ [2]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʜʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʝ ʜʝʡʩʪʚʫʶʪ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʥʘ ʛʨʘʥʠʮʝ 

ʨʘʟʜʝʣʘ ʜʚʫʭ ʩʨʝʜ: 

- ʧʦʪʝʥʮʠʘʣʳ ʨʘʚʥʳ (1 2j j=
); 

- ʥʦʨʤʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʣʦʪʥʦʩʪʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʤʝʱʝʥʠʷ ʨʘʚʥʳ (1 2n nD D=
); 

- ʪʘʥʛʝʥʮʠʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʨʘʚʥʳ (1 2E Et t=
). 

ʉ ʫʯʝʪʦʤ ʵʪʠʭ ʫʩʣʦʚʠʡ, ʚʳʚʦʜʠʪʩʷ ʬʦʨʤʫʣʘ, ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʪʝʥʮʠʘʣʘ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʠ 

ʥʝʢʦʪʦʨʦʛʦ ʩʝʢʪʦʨʘ (ʨʠʩʫʥʦʢ 2): 

2
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ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ (1.7) ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ 

ʙʘʟʦʚʦʛʦ ʨʘʩʯʝʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʦʚ, ʘ ʟʘʪʝʤ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʙʳʣʦ 

ʦʧʨʝʜʝʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʟʘʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʨʷʞʝʥʥʳʭ ʪʝʣ. 

ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʗʇ Python [3, 4]. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʣʦʢ ʩʭʝʤʘ ʢʣʘʩʩʦʚ [5] ʜʣʷ ʧʨʦʛʨʘʤʤʳ ʨʘʩʯʝʪʘ 

ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʛʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ. 

ʉʦʟʜʘʥʠʝ ʨʘʩʯʝʪʥʦʛʦ ʷʜʨʘ ʦʩʥʦʚʘʥʦ ʥʘ ʙʠʙʣʠʦʪʝʢʝ ʩʠʤʚʦʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ Sympy [6, 

7], ʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ɼʣʷ ʦʙʣʘʩʪʠ ʟʘʜʘʥʥʦʛʦ ʨʘʟʤʝʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʝʪʢʘ ʩ ʥʝʠʟʚʝʩʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʫʟʣʘʭ; 

ʉ ʧʦʤʦʱʴʶ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʟʘʜʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ ʟʘʨʷʞʝʥʥʳʭ ʪʝʣ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʥʝʠʟʚʝʩʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʫʟʣʘʭ; 

ʅʘ ʙʘʟʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʠ, ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ (ʫʟʣʳ ʩ ʠʟʚʝʩʪʥʳʤʠ 

ʧʦʪʝʥʮʠʘʣʘʤʠ) ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʧʨʦʥʠʮʘʝʤʦʩʪʷʤʠ ʩʨʝʜ ʬʦʨʤʠʨʫʝʪʩʷ ʩʠʩʪʝʤʘ ʣʠʥʝʡʥʳʭ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ (ʉʃɸʋ) ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ 1.7; 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʉʃɸʋ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʝʠʟʚʝʩʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʦʚ ʫʟʣʦʚ 

ʩʝʪʢʠ; 

ʅʘ ʙʘʟʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʫʟʣʦʚ ʜʘʣʝʝ ʯʠʩʣʝʥʥʦ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ 

ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ ʫʟʣʘʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʢʘʨʪʠʥʳ ʧʦʣʷ ʟʘʜʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʟʘʨʷʞʝʥʥʳʭ ʪʝʣ. 

ɻʣʘʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʨʘʩʯʝʪʥʘʷ ʩʝʪʢʘ ï Grid. ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʪʦʡ, 

ʰʠʨʠʥʦʡ ʠ ʰʘʛʦʤ ʤʝʞʜʫ ʫʟʣʘʤʠ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʤʘʪʨʠʮʘ ʥʝʠʟʚʝʩʪʥʳʭ 

ʚʝʣʠʯʠʥ ï grid, ʨʘʟʤʝʨʘ n ʥʘ m. ɼʣʷ ʫʯʝʪʘ ʨʘʟʣʠʯʥʳʭ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʨʝʜ ʬʦʨʤʠʨʫʝʪʩʷ 

ʤʘʪʨʠʮʘ eps_matrix ʨʘʟʤʝʨʘ n ʥʘ m. ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʦʙʣʘʩʪʝʡ ʩ ʟʘʜʘʥʥʳʤʠ 

ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʬʦʨʤʠʨʫʝʪʩʷ ʤʘʩʩʠʚ ʟʘʜʘʥʥʳʭ ʠʟ ʟʥʘʯʝʥʠʡ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ï predefined_dots. 

ʄʝʪʦʜʳ ʢʣʘʩʩʘ Grid ʨʝʘʣʠʟʫʶʪ ʬʫʥʢʮʠʦʥʘʣ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʚ ʯʠʩʣʝʥʥʦʤ ʚʠʜʝ ʦʧʠʩʳʚʘʶʱʠʭ ʟʘʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʟʘʨʷʞʝʥʥʳʭ 

ʪʝʣ. ʅʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʥʳʭ ʢ ʩʝʪʢʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ 

ʜʣʷ ʢʘʞʜʦʛʦ ʫʟʣʘ ʩʝʪʢʠ. Grid ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -185- 

 

 
ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘ ʢʣʘʩʩʦʚ. 

 

__create_symbols_grid__ ï ʩʦʟʜʘʥʠʝ ʤʘʪʨʠʮʳ ʥʝʠʟʚʝʩʪʥʳʭ ʟʥʘʯʝʥʠʡ. ʕʣʝʤʝʥʪ ʤʘʪʨʠʮʳ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʤʚʦʣ ʚʠʜʘ çf_i_jè, ʛʜʝ i ï ʥʦʤʝʨ ʩʪʨʦʢʠ, j ï ʥʦʤʝʨ ʩʪʦʣʙʮʘ. ʉ ʧʦʤʦʱʴʶ 

ʙʠʙʣʠʦʪʝʢʠ Sympy ʥʘʙʦʨ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʛʨʫʧʧʠʨʫʝʪʩʷ ʚ ʫʨʘʚʥʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʟʘʜʘʯʫ; 

create_matrix ï ʬʦʨʤʠʨʫʝʪ ʉʃɸʋ ʜʣʷ ʨʘʩʯʝʪʘ ʢʘʨʪʠʥʳ ʧʦʣʷ ʩʠʩʪʝʤʳ ʟʘʨʷʞʝʥʥʳʭ ʪʝʣ; 

__init_eps_matrix__ï ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʦʜʥʦʨʦʜʥʦʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʨʝʜʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ, 

ʩ ʧʦʤʦʱʴʶ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʩʨʝʜʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʝʦʜʥʦʨʦʜʥʦʡ; 

get_symbosls ï ʚʦʟʚʨʘʱʘʝʪ ʧʝʨʝʯʝʥʴ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʤʚʦʣʦʚ; 

apply_solution ï ʧʨʠʤʝʥʷʝʪ ʟʥʘʯʝʥʠʷ ʚʝʢʪʦʨʘ-ʩʪʦʣʙʮʘ ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʫʟʣʦʚ ʢ 

ʩʝʪʢʝ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʉʃɸʋ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʣʘʩʩʘ Sector. ɼʘʥʥʘʷ 

ʩʫʱʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʯʢʦʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʮʝʥʪʨʫ ʩʝʢʪʦʨʘ ï center. ɼʣʷ ʜʘʥʥʦʡ ʪʦʯʢʠ, 

ʥʘ ʦʩʥʦʚʝ ʚʳʨʘʞʝʥʠʷ 1.7, ʬʦʨʤʠʨʫʝʪʩʷ ʫʨʘʚʥʝʥʠʝ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʢʠ ʪʘʢ ʞʝ 

ʭʨʘʥʠʪ ʚ ʩʝʙʝ ʦʙʲʝʢʪ ʪʠʧʘ Grid. ʀʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

_is_vertical_epsilon_boundary_ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʛʨʘʥʠʮʘ 

ʜʠʵʣʝʢʪʨʠʢʦʚ ï ʚʝʨʪʠʢʘʣʴʥʘʷ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ; 

create_expression ï ʬʦʨʤʠʨʫʝʪ ʨʘʩʯʝʪʥʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʪʦʯʢʠ ʩʝʪʢʠ. 

ʏʪʦʙʳ ʉʃɸʋ ʙʳʣʘ ʨʘʟʨʝʰʠʤʘ, ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʨʘʥʠʯʥʳʭ 

ʫʩʣʦʚʠʡ. ɿʘ ʥʘʣʦʞʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʦʪʚʝʯʘʝʪ ʩʝʤʝʡʩʪʚʦ ʢʣʘʩʩʦʚ ʩ ʦʙʱʠʤ ʧʨʝʜʢʦʤ 

BoundaryCondition. 

ʅʘʩʣʝʜʥʠʢʠ ʵʪʦʛʦ ʘʙʩʪʨʘʢʪʥʦʛʦ ʢʣʘʩʩʘ ʜʦʣʞʥʳ ʨʝʘʣʠʟʦʚʘʪʴ ʝʜʠʥʩʪʚʝʥʥʳʡ ʤʝʪʦʜ apply, 

ʧʨʠʥʠʤʘʶʱʠʡ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʦʙʲʝʢʪ ʩʝʪʢʠ Grid.  ɺ ʨʘʤʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ 

ʨʝʘʣʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ: 

Ground ï ʟʝʤʣʷ. ɿʘʥʫʣʷʝʪ ʧʦʪʝʥʮʠʘʣ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʚ ʧʘʨʘʤʝʪʨʘʭ ʧʣʦʩʢʦʩʪʝʡ; 

Cloud ï ʛʨʦʟʦʚʦʝ ʦʙʣʘʢʦ. ʈʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚʜʦʣʴ ʛʨʘʥʠʮ 

ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ; 

Electrode ï ʪʦʯʝʯʥʳʡ ʟʘʨʷʞʝʥʥʳʡ ʵʣʝʢʪʨʦʜ ʩ ʟʘʜʘʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚ ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ; 

CircleElectrode ï ʥʘʩʣʝʜʥʠʢ ʪʦʯʝʯʥʦʛʦ ʵʣʝʢʪʨʦʜʘ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʝʛʦ ʪʝʤ, ʯʪʦ ʦʭʚʘʪʳʚʘʝʪ 
ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʚ ʧʨʝʜʝʣʘʭ ʦʢʨʫʞʥʦʩʪʠ, ʟʘʜʘʥʥʦʛʦ ʨʘʜʠʫʩʘ; 



-186- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

VerticalEpsBound ʠ HorizontalEpsBound ï ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʜʚʫʭ ʜʠʵʣʝʢʪʨʠʢʦʚ. 

ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʧʨʦʚʦʜʠʤʦʩʪʷʤʠ ʩʨʝʜ ʠ ʢʦʦʨʜʠʥʘʪʦʡ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʧʦ 

ʚʝʨʪʠʢʘʣʠ ʠ ʛʦʨʠʟʦʥʪʘʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠʚʦʜʠʤ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ: 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʦʟʜʘʝʪ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ Grid ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʝʤʫ ʨʘʟʤʝʨʘʤʠ ʠ ʰʘʛʦʤ 

ʩʝʪʢʠ, ʜʘʣʝʝ ʠʥʠʮʠʘʣʠʟʠʨʫʝʪ ʥʘʩʣʝʜʥʠʢʦʚ ʢʣʘʩʩʘ  BoundaryCondition ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʟʘʜʘʥʠʷ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʟʘʜʘʯʠ. ʏʪʦʙʳ ʠʭ ʧʨʠʤʝʥʠʪʴ, ʩʣʝʜʫʝʪ ʫ ʢʘʞʜʦʛʦ 

ʵʢʟʝʤʧʣʷʨʘ ʚʳʟʚʘʪʴ ʤʝʪʦʜ apply ʠ ʧʝʨʝʜʘʪʴ ʝʤʫ ʧʘʨʘʤʝʪʨʠʟʠʨʫʝʤʫʶ ʩʝʪʢʫ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ 

ʟʘʜʘʯʘ ʥʘʩʪʨʦʝʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ ʉʃɸʋ ʩ ʧʦʤʦʱʴʶ ʚʳʟʦʚʘ ʤʝʪʦʜʘ create_matrix 

ʵʢʟʝʤʧʣʷʨʘ Grid. ʌʫʥʢʮʠʷ ʙʠʙʣʠʦʪʝʢʠ Sympy linesolver ʨʝʰʘʝʪ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ. ʇʦʣʫʯʝʥʥʦʝ 

ʨʝʰʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʤʝʪʦʜʫ apply_solution ʵʢʟʝʤʧʣʷʨʘ Grid, ʢʦʪʦʨʳʡ ʟʘʧʦʣʥʷʝʪ ʥʝʠʟʚʝʩʪʥʳʝ 

ʫʟʣʳ ʤʘʪʨʠʮʳ ʩʝʪʢʠ ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ.  

ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʯʠʪʘʥʥʦʡ ʩʝʪʢʠ ʧʦʪʝʥʮʠʘʣʦʚ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʥʘʧʨʷʞʝʥʥʦʩʪʝʡ ʯʝʨʝʟ ʩʚʷʟʴ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʩ ʧʦʪʝʥʮʠʘʣʦʤ [8]: 

 

( )E grad i j
x y

j j
j

µ µ
=- =- -

µ µ  (0.8) 
ʊʦʛʜʘ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʧʨʠʨʘʱʝʥʠʠ 

ʢʦʦʨʜʠʥʘʪ ʩ ʰʘʛʦʤ h ʚ ʪʦʯʢʝ [i, j] ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

, 1 , 1, ,
,

i j i j i j i j
i jE i j

h h

j j j j+ +- -
=- -

 (0.9) 
ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʘʨʪʠʥʳ ʧʦʣʷ ʧʨʠʤʝʥʷʣʘʩʴ ʙʠʙʣʠʦʪʝʢʘ ʗʇ Python Matplotlib [9]. 

ʇʦʣʫʯʝʥʥʘʷ ʤʘʪʨʠʮʘ ʧʦʪʝʥʮʠʘʣʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʪʝʧʣʦʚʘʷ ʢʘʨʪʘ, ʥʘ ʢʦʪʦʨʦʡ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʵʢʚʠʧʦʪʝʥʮʠʘʣʠ, ʘ ʨʘʩʩʯʠʪʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦʩʪʝʡ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʝʣʦʢ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʦʚ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ɽ (ʨʠʩʫʥʦʢ 4).  

 

 
ʈʠʩʫʥʦʢ 4.  ʂʘʨʪʠʥʘ ʧʦʣʷ ʜʣʷ ʜʚʫʭ ʧʨʦʚʦʜʦʚ ʥʘʜ ʟʝʤʣʝʡ. 

 

ɺʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʛʦ ʟʘʜʘʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʪʫʜʝʥʪʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ: 

- ʧʦʣʫʯʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, ʢʦʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʘʙʦʪʝ;  

- ʧʦʚʳʰʝʥʠʶ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ ʩʪʫʜʝʥʪʘ ʠʟ-ʟʘ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʮʝʩʩ;  

- ʣʫʯʰʝʤʫ ʦʩʚʦʝʥʠʶ ʠʟʫʯʘʝʤʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

- ʨʘʟʚʠʪʠʶ ʢʨʠʪʠʯʝʩʢʦʛʦ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʧʦ ʩʨʝʜʩʪʚʘʤ ʘʥʘʣʠʟʘ 
ʠʥʬʦʨʤʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʤʦʜʫʣʠ ʢʦʥʪʨʦʣʷ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʳ (ʕʕɻ). ʄʦʜʫʣʠ ʢʦʥʪʨʦʣʷ ʕʕɻ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʢʦʤʧʘʢʪʥʳʤʠ, ʪʦʯʥʳʤʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʙʣʘʛʦʜʘʨʷ ʠʥʪʝʛʨʘʮʠʠ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ 

ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʧʨʠʤʝʨʳ ʠʥʪʝʛʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʦʜʫʣʠ ʢʦʥʪʨʦʣʷ ʕʕɻ ʠ 

ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣɻʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʘ, ʠʥʪʝʛʨʘʮʠʷ, ʤʝʜʠʮʠʥʘ, ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ, 

ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ. 

 

Abstract 

The article presents an overview of current trends in the field of technology integration into 

electroencephalogram (EEG) monitoring modules. EEG monitoring modules are becoming more 

compact, accurate and functional thanks to the integration of advanced technologies. The article 

discusses key examples of technology integration into EEG monitoring modules and their advantages. 

Keywords: electroencephalogram, integration, medicine, neurotechnology, bioinformatics, 

data analysis. 

 

ʕʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʷ (ʕʕɻ) ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ ʠ 

ʥʝʡʨʦʥʘʫʢʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʟʫʯʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʤʦʟʛʘ.  ʕʪʦʪ ʤʝʪʦʜ ʟʘʧʠʩʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʦʙʣʘʜʘʶʱʠʡ 

ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʤʦʟʛʘ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

ʤʠʣʣʠʩʝʢʫʥʜʳ. ʅʠ ʦʜʥʦ ʜʨʫʛʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʘʢʦʡ ʜʝʪʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ 

ʟʘ ʪʘʢʦʡ ʢʨʘʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʤʦʜʫʣʠ ʢʦʥʪʨʦʣʷ ʕʕɻ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʵʧʠʣʝʧʩʠʝʡ, ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʥʘ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ ʤʝʜʠʮʠʥʳ. 

ɺ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʷʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʤʦʜʫʣʠ ʕʕɻ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʫʩʪʨʦʡʩʪʚ ʤʦʟʛ-ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʫʩʪʨʦʡʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʪʝʟʘʤʠ ʠ ʜʨʫʛʠʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

 



-188- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 1. ʕʕɻ.  

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʵʪʦʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʦʤʦʛʘʝʪ 

ʙʣʦʢ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʕʕɻ. ʕʪʦʪ ʙʣʦʢ ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʢʦʨʨʝʢʮʠʶ 

ʚʦʟʤʦʞʥʳʭ ʧʦʤʝʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʩʠʛʥʘʣʘ ʕʕɻ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 

ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʠ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ.  

ɹʣʦʢ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʕʕɻ ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ ʤʦʜʫʣʝʡ, ʚʳʧʦʣʥʷʶʱʠʭ 

ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ. ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

ʆʙʥʘʨʫʞʝʥʠʝ ʘʨʪʝʬʘʢʪʦʚ ï ʚʳʷʚʣʝʥʠʝ ʘʥʦʤʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʜʚʠʞʝʥʠʷ ʛʣʘʟ, 

ʤʳʰʝʯʥʳʝ ʘʢʪʠʚʥʦʩʪʠ ʠʣʠ ʚʥʝʰʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʤʝʭʠ. 

ʌʠʣʴʪʨʘʮʠʷ ʧʦʤʝʭ ï ʧʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʘʨʪʝʬʘʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʬʠʣʴʪʨʦʚʘʪʴ ʰʫʤʳ ʠ 

ʧʦʤʝʭʠ ʠʟ ʩʠʛʥʘʣʘ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʪʦʣʴʢʦ ʨʝʣʝʚʘʥʪʥʳʝ ʜʘʥʥʳʝ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʂʘʣʠʙʨʦʚʢʘ ʠ ʢʦʨʨʝʢʮʠʷ ï ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʠʣʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʘʨʪʝʬʘʢʪʦʚ ʠ ʧʦʤʝʭ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʠʛʥʘʣʘ ʕʕɻ. 

ʇʦʵʪʦʤʫ, ʧʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʕʕɻ-ʩʠʛʥʘʣʦʚ ʩʧʦʩʦʙʥʦ ʧʦʤʦʯʴ ʚ ʙʳʩʪʨʦʤ ʚʳʷʚʣʝʥʠʠ ʧʘʪʪʝʨʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʤʦʟʛʘ, ʪʘʢʠʤʠ ʢʘʢ ʩʦʥ, ʙʦʜʨʩʪʚʦʚʘʥʠʝ, ʵʧʠʣʝʧʩʠʷ ʠ ʜʨ. ʀʥʪʝʛʨʘʮʠʷ 

ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʤʦʛʘʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʕʕɻ. ɸ ʠʥʪʝʛʨʘʮʠʷ ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʦʚ ʚ ʤʦʜʫʣʠ ʢʦʥʪʨʦʣʷ ʕʕɻ ʩʤʦʞʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʠʣʠ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʨʝʟ 

ʤʳʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ.  

ʇʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ ʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʫʩʪʨʦʡʩʪʚ 

ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʕʕɻ ʜʘʞʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ ʧʦʜʭʦʜʳ ʢ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʫʣʝʡ ʙʣʦʢʘ 

ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʕʕɻ.  

ɺ ʧʨʦʮʝʩʩʝ ʟʘʧʠʩʠ ʕʕɻ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠʥʦʛʜʘ ʧʨʠʭʦʜʠʪʩʷ ʧʨʦʚʦʜʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩʠʛʥʘʣʘ. ʕʪʘ ʦʙʨʘʙʦʪʢʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʞʘʪʠʝ ʠ ʦʯʠʩʪʢʫ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʦʤʝʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʬʠʣʴʪʨʦʚ, 

ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʩʢʘʞʝʥʠʶ ʩʠʛʥʘʣʘ. ʇʨʠ ʫʩʠʣʝʥʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʝ 

ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʥʘʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʠʣʠʪʝʣʴʥʳʭ ʢʘʩʢʘʜʦʚ ʩ ʥʝʣʠʥʝʡʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʊʘʢʞʝ ʠʩʢʘʞʝʥʠʷ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʕʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʥʠʞʘʝʪ ʧʦʪʝʥʮʠʘʣ ʨʘʟʚʠʪʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʩʠʩʪʝʤ ʠ ʤʝʪʦʜʦʚ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -189- 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠʩʧʳʪʘʥʠʡ ʧʨʠʙʦʨʦʚ ʧʦ ʩʲʝʤʫ ʙʠʦʧʦʪʝʥʮʠʘʣʦʚ ʤʦʟʛʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʥʦʚʘʥʳ 

ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʝʥʝʨʘʪʦʨʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʧʦʚʝʨʢʝ, ʪʘʢʠʭ ʢʘʢ ɻʌ-05 ʠ 

"ɼʠʘʪʝʩʪ 4". 

ɻʌ-05 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʛʝʥʝʨʘʪʦʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʩʪʨʦʡʢʠ, ʠʩʧʳʪʘʥʠʡ ʠ ʧʦʚʝʨʢʠ ʩʠʩʪʝʤ ʠ ʧʨʠʙʦʨʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, 

ʚʢʣʶʯʘʷ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʫ, ʘʚʪʦʤʘʪʠʢʫ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝ, ʙʠʦʬʠʟʠʢʫ ʠ ʤʝʜʠʮʠʥʫ. ʆʥ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʪʝʩʪʦʚʳʭ ʩʠʛʥʘʣʦʚ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʦʚ. ʆʜʥʘʢʦ ʠʤʠʪʘʮʠʷ ʩʠʛʥʘʣʘ ʕʕɻ ʩ ʧʦʤʦʱʴʶ ɻʌ-05 ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʥʘʩʪʨʦʡʢʠ ʝʛʦ ʚʨʝʤʝʥʥʳʭ ʠ ʘʤʧʣʠʪʫʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʷʚʣʷʝʪʩʷ ʢʦʨʨʝʢʪʥʦʡ, ʧʦʩʢʦʣʴʢʫ 

ʙʘʟʦʚʳʡ ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʩʠʛʥʘʣ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʠ ʝʛʦ ʥʝʣʴʟʷ 

ʧʨʦʠʟʚʦʣʴʥʦ ʠʟʤʝʥʷʪʴ ʚ ʨʘʤʢʘʭ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʧʦʚʝʨʢʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʦʛʦ ʩʠʛʥʘʣʘ ʤʦʛʫʪ 

ʠʟʤʝʥʷʪʴʩʷ ʪʦʣʴʢʦ ʧʫʪʝʤ ʟʘʤʝʥʳ ʦʜʥʦʛʦ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʜʨʫʛʦʡ. 

ɸʚʪʦʥʦʤʥʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʛʝʥʝʨʘʪʦʨ "ɼʠʘʪʝʩʪ-4" ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʪʦʯʥʳʭ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʩʠʛʥʘʣʦʚ ʜʣʷ ʧʝʨʚʠʯʥʦʡ ʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʨʘʟʣʠʯʥʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʠʙʦʨʦʚ, ʚʢʣʶʯʘʷ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʳ (ʚʢʣʶʯʘʷ ʢʘʥʘʣʳ ʕʂɻ ʤʝʜʠʮʠʥʩʢʠʭ 

ʤʦʥʠʪʦʨʦʚ), ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʳ, ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʳ, ʨʝʦʛʨʘʬʳ. ʆʜʥʘʢʦ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ 

ʛʝʥʝʨʘʪʦʨʘ ʥʝʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʝʩʪʦʚʳʭ ʩʠʛʥʘʣʦʚ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʦʚ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʜʦʩʪʫʧ ʪʦʣʴʢʦ ʢ ʦʜʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʠʛʥʘʣʫ, 

ʩʦʭʨʘʥʝʥʥʦʤʫ ʚ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʧʨʦʚʝʨʦʯʥʳʭ 

ʩʮʝʥʘʨʠʝʚ. ɺ ʧʨʦʮʝʩʩʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʵʥʮʝʬʘʣʦʛʨʘʬʦʚ ʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʝʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʝʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʤʝʜʠʮʠʥʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ, ʛʜʝ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʩʪʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʠʩʢʣʶʯʘʷ ʚʣʠʷʥʠʝ 

ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʦʮʝʩʩ ʠʟʤʝʨʝʥʠʡ. ɹʘʟʦʚʳʡ ʧʨʦʚʝʨʦʯʥʳʡ ʩʠʛʥʘʣ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

o ʩʧʦʩʦʙʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʨʝʘʣʴʥʳʭ ʕʕɻ ʠ ʕʂɻ ʩʠʛʥʘʣʦʚ; 

o ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʙʘʟʦʚʳʭ ʩʠʛʥʘʣʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʨʢʠ; 

o ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʢʣʶʯʝʥʠʷ ʚ ʧʨʦʚʝʨʦʯʥʳʡ ʩʠʛʥʘʣ ʠʤʠʪʘʮʠʠ ʘʨʪʝʬʘʢʪʦʚ, ʰʫʤʦʚ 
ʠ ʜʨʫʛʠʭ ʧʦʤʝʭ. 

o ʋʩʪʨʦʡʩʪʚʦ ʨʝʘʣʠʟʫʝʪ ʬʫʥʢʮʠʶ ʛʝʥʝʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʧʨʦʚʝʨʢʝ ʠ ʥʘʩʪʨʦʡʢʝ ʪʝʭʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʙʦʨʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʦʜʫʣʠ ʢʦʥʪʨʦʣʷ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʳ 

ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʤʝʜʠʮʠʥʳ, ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʪʦʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʠ 

ʣʝʯʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʟʛʘ, ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʩʠʩʪʝʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʢʦʤʧʴʶʪʝʨʦʤ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʶ ʥʘʫʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʝʥʠʷ ʩʠʥʭʨʦʥʥʳʭ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʨʘʥʩʧʦʨʪʝ. ʆʥʘ ʦʙʩʫʞʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʪʦʛʦ 

ʣʠʥʝʡʥʳʭ ʪʠʧʦʚ ʜʚʠʛʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʚʳʟʦʚʳ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʩʪʘʣʢʠʚʘʶʪʩʷ. ʉʪʘʪʴʷ ʪʘʢʞʝ 

ʦʧʠʩʳʚʘʝʪ ʪʝʢʫʱʠʝ ʪʝʥʜʝʥʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʙʫʜʫʱʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʥʭʨʦʥʥʳʝ ʣʠʥʝʡʥʳʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ, ʵʣʝʢʪʨʦʧʨʠʚʦʜ, 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʪʨʘʥʩʧʦʨʪ, ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

 

Abstract 

This article examines modern technologies for the use of synchronous electric motors in 

industry and transport. She discusses the advantages of these linear engine types, as well as the 

challenges they face. The article also describes the current trends in the development of this technology 

and the prospects for its application in the future. 

Keywords: Synchronous linear electric motors, electric drive, industry, transport, positioning 

accuracy, technological processes, 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʫ ʠʥʞʝʥʝʨʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚʳʟʳʚʘʶʪ 

ʩʠʥʭʨʦʥʥʳʝ ʣʠʥʝʡʥʳʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ (ʉʃʕ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʧʝʨʝʜʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ 

ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ.  

ʉʃʕ ʷʚʣʷʶʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʩʠʥʭʨʦʥʥʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʨʘʱʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʦʥʠ ʨʘʙʦʪʘʶʪ ʥʘ ʣʠʥʝʡʥʦʤ ʧʨʠʥʮʠʧʝ, ʘ 

ʠʤʝʥʥʦ, ʜʚʠʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʜʦʣʴ ʧʨʷʤʦʡ ʣʠʥʠʠ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʠʜʝʘʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ 

ʧʨʠʣʦʞʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʪʦʯʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʚʜʦʣʴ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʫʪʠ. 

ʆʩʥʦʚʦʡ ʨʘʙʦʪʳ ʉʃʕ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ 

ʚʥʝʰʥʠʤʠ ʤʘʛʥʠʪʘʤʠ ʠʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʢʘʪʫʰʢʘʤʠ, ʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʥʘ 

ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ. ʕʪʦ ʩʦʟʜʘʝʪ ʩʠʣʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʛʝʥʝʨʠʨʦʚʘʪʴ ʣʠʥʝʡʥʦʝ ʜʚʠʞʝʥʠʝ. ɹʣʘʛʦʜʘʨʷ 

ʪʘʢʦʤʫ ʧʨʠʥʮʠʧʫ ʨʘʙʦʪʳ ʉʃʕ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʦʪʣʠʯʥʳʤ ʜʠʥʘʤʠʯʝʩʢʠʤ ʦʪʢʣʠʢʦʤ. 

ʉʃʕ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ - ʩʪʘʪʦʨʘ (ʠʥʜʫʢʪʦʨʘ) ʠ ʨʦʪʦʨʘ (ʨʝʘʢʪʠʚʥʦʡ 

ʧʦʣʦʩʳ). ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʨʘʚʥʦʤʝʨʥʦʡ ʩʠʣʳ ʪʷʛʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʧʦʩʪʦʷʥʥʳʡ ʚʦʟʜʫʰʥʳʡ ʟʘʟʦʨ ʤʝʞʜʫ ʩʪʘʪʦʨʦʤ ʠ ʨʦʪʦʨʦʤ. ʉʪʘʪʦʨ ʷʚʣʷʝʪʩʷ ʥʝʧʦʜʚʠʞʥʦʡ 

ʯʘʩʪʴʶ, ʩʦʟʜʘʶʱʝʡ ʣʠʥʝʡʥʦ ʧʝʨʝʤʝʱʘʶʱʝʝʩʷ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʦʪʦʨ ʷʚʣʷʝʪʩʷ 

ʧʦʜʚʠʞʥʦʡ ʯʘʩʪʴʶ, ʛʜʝ ʩʦʟʜʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ʃʠʥʝʡʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʨʦʪʦʨʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʪʘʪʦʨʘ ʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʨʦʪʦʨʘ. ʆʭʣʘʞʜʝʥʠʝ ʩʠʥʭʨʦʥʥʳʭ ʣʠʥʝʡʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʧʨʦʠʩʭʦʜʠʪ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʟʘ ʩʯʝʪ ʨʘʩʩʝʠʚʘʥʠʷ ʪʝʧʣʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʙʤʦʪʦʯʥʦʡ ʯʘʩʪʠ. ʊʘʢʞʝ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʭʣʘʞʜʘʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʨʝʛʫʣʠʨʦʚʢʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʉʃʕ ʧʦʜʦʙʝʥ ʪʨʘʜʠʮʠʦʥʥʦʤʫ 

ʚʨʘʱʘʶʱʝʤʫʩʷ ʩʠʥʭʨʦʥʥʦʤʫ ʜʚʠʛʘʪʝʣʶ, ʦʜʥʘʢʦ ʝʛʦ ʩʪʘʪʦʨ ʠ ʨʦʪʦʨ ʠʤʝʶʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʦʪʣʠʯʠʷ.  

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʷʭ ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʡ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʳʭ 

ʠʟʜʝʣʠʡ. ʉʃʕ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʪʘʢʠʭ ʫʩʣʦʚʠʡ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʪʦʯʥʦʝ ʠ ʧʣʘʚʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʨʘʙʦʯʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ʣʠʥʠʠ. ʆʥʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʪʘʢʠʭ ʢʘʢ ʩʙʦʨʢʘ, ʨʝʟʢʘ, ʦʙʨʘʙʦʪʢʘ ʠ ʫʧʘʢʦʚʢʘ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -191- 

 

ʧʨʦʜʫʢʮʠʠ, ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʫʜʘʨʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʥʘʧʨʠʤʝʨ, ʩʚʘʝʟʘʙʠʚʥʳʝ ʤʦʣʦʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʜʦʨʦʞʥʳʭ ʨʘʙʦʪʘʭ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʆʥʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʘʛʥʠʪʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʩʦʩʘʭ, ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʥʘ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ. 

ʉʃʕ ʪʘʢʞʝ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʥʘʜʝʞʥʦʩʪʴ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʠʜʝʘʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ 

ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʣʠʥʠʠ ʠ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʉʃʕ ʪʘʢʞʝ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ, ʪʘʢʠʭ 

ʢʘʢ ʧʦʝʟʜʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʤʘʛʣʝʚ-ʧʦʝʟʜʘ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʪʨʘʤʚʘʠ ʠ ʘʚʪʦʙʫʩʳ. ʀʭ 

ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʦʪʢʣʠʢʘ ʠ ʪʦʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʝʣʘʶʪ ʠʭ ʠʜʝʘʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʠ ʧʦʜʚʝʩʢʠ. ʆʩʦʙʝʥʥʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʦʥʠ ʧʦʣʫʯʠʣʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ, ʧʦʪʦʤʫ ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʪʠʧʘ ʪʨʘʥʩʧʦʨʪʘ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʚʦʟʜʫʰʥʳʡ ʟʘʟʦʨ ʤʝʞʜʫ ʧʦʜʚʠʞʥʦʡ ʯʘʩʪʴʶ ʠ ʚʪʦʨʠʯʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʟʥʦʩʘ ʠ 

ʧʦʣʫʯʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʦ ʟʘ ʩʯʝʪ ʦʪʩʫʪʩʪʚʠʷ ʩʠʣʳ ʪʨʝʥʠʷ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʩʠʥʭʨʦʥʥʳʤʠ 

ʣʠʥʝʡʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ, ʉʃʕ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʠʤ ʜʚʠʛʘʪʝʣʷʤ ʵʢʩʧʣʫʘʪʘʮʠʷ ʪʝʭʥʠʢʠ 

ʩʪʘʥʦʚʠʪʩʷ ʵʢʦʥʦʤʠʯʥʦʡ, ʘ ʪʨʘʥʩʧʦʨʪ ʜʚʠʞʝʪʩʷ ʧʣʘʚʥʦ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʬʦʨʪ ʜʣʷ 

ʧʘʩʩʘʞʠʨʦʚ. 

ʊʘʢʞʝ ʙʣʘʛʦʜʘʨʷ ʦʪʩʫʪʩʪʚʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʝʜʘʯ ʦʥʠ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʥʠʟʢʠʤ 

ʫʨʦʚʥʝʤ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʡ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʢʦʤʬʦʨʪ ʧʘʩʩʘʞʠʨʦʚ. 

ʊʘʢ, ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ 

ʷʚʣʷʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʣʶʬʪʘ ʠ ʢʨʫʪʠʣʴʥʦʡ ʫʧʨʫʛʦʩʪʠ ʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʝ, ʧʨʦʩʪʦʪʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʤʠʥʠʤʘʣʴʥʳʡ ʠʟʥʦʩ ʠ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʅʘ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʧʦʝʟʜʘʭ ʩ ʣʠʥʝʡʥʳʤʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ ʂʇɼ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ 

ʂʇɼ ʦʙʳʯʥʳʭ ʪʷʛʦʚʳʭ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ ʧʨʠ ʢʦʥʪʘʢʪʝ 

ʭʦʜʦʚʦʡ ʯʘʩʪʠ ʩ ʧʫʪʝʧʨʦʚʦʜʦʤ. ʉʃʕ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʨʠʚʦʜʘʤʠ ʩʦ 

ʩʢʦʣʴʟʷʱʠʤʠ ʚʝʥʮʘʤʠ, ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʝʨʝʜʘʯʠ ʢ ʧʦʜʚʠʞʥʦʡ ʯʘʩʪʠ, ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ ʥʘ ʧʝʨʝʜʘʯʫ ʢ ʧʦʜʚʠʞʥʦʡ ʯʘʩʪʠ, ʪʨʝʥʠʷ ʠ ʠʟʥʦʩʘ 

ʵʣʝʤʝʥʪʦʚ ʧʨʠʚʦʜʘ, ʘ ʪʘʢʞʝ ʟʦʥ ʜʣʷ ʩʤʘʟʢʠ ʠ ʟʘʛʨʷʟʥʝʥʠʷ. 
ʆʜʥʘʢʦ ʫ ʥʠʭ ʪʘʢʞʝ ʝʩʪʴ ʥʝʜʦʩʪʘʪʢʠ, ʪʘʢʠʝ ʢʘʢ ʥʠʟʢʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʟ-ʟʘ 

ʨʘʟʦʤʢʥʫʪʦʩʪʠ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ ʠ ʙʦʣʴʰʠʭ ʨʘʙʦʯʠʭ ʟʘʟʦʨʦʚ, ʘ ʪʘʢʞʝ ʩʣʦʞʥʦʩʪʴ ʠ ʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠʤʝʶʪ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʠʣʠ ʚʦʟʚʨʘʪʥʦ-

ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʩʚʦʠʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʜʲʝʤʥʳʝ ʤʘʰʠʥʳ, ʩʪʘʥʢʠ, 

ʧʨʝʩʩʳ ʠ ʤʦʣʦʪʳ. ʈʘʥʝʝ ʜʣʷ ʧʨʠʚʦʜʘ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʳʯʥʳʝ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʝʨʝʜʘʯʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʳʡ ʤʝʭʘʥʠʟʤ ʠʣʠ ʧʝʨʝʜʘʯʘ ʚʠʥʪ-ʛʘʡʢʘ, ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʦʚʳʚʘʣʠ 

ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʚ ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʜʚʠʞʝʥʠʝ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ. 

ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʉʃʕ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʠʣʠ ʜʘʞʝ ʠʩʢʣʶʯʠʪʴ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʝʨʝʜʘʯʫ, 

ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ ʠ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʉʃʕ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʨʠʚʦʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʠ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʭʦʪʷ ʦʥʠ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʤʘʛʥʠʪʥʦʡ ʮʝʧʴʶ ʠ ʨʘʙʦʯʠʤʠ ʟʘʟʦʨʘʤʠ. ʉʦʟʜʘʥʠʝ ʩʠʥʭʨʦʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʳʡ 

ʫʩʪʨʘʥʠʣ ʙʳ ʵʪʠ ʥʝʜʦʩʪʘʪʢʠ, ʧʨʠʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʂʇɼ ʠ ʫʣʫʯʰʝʥʠʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʥʭʨʦʥʥʳʭ ʣʠʥʝʡʥʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, 

ʠʥʞʝʥʝʨʳ ʠ ʫʯʝʥʳʝ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʪ ʫʩʪʨʘʥʠʪʴ ʥʝʜʦʩʪʘʪʢʠ ʪʝʢʫʱʠʭ ʤʦʜʝʣʝʡ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʶ 

ʤʘʛʥʠʪʥʳʭ ʮʝʧʝʡ ʠ ʩʦʢʨʘʱʝʥʠʶ ʨʘʙʦʯʠʭ ʟʘʟʦʨʦʚ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʝʡ. 
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ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʜʚʠʛʘʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʚʳʩʦʢʦʧʨʦʯʥʳʝ ʤʘʛʥʠʪʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʠ ʫʣʴʪʨʘʪʦʥʢʠʝ ʩʫʧʝʨʧʨʦʚʦʜʥʠʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʉ ʫʯʝʪʦʤ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʤʦʙʠʣʴʥʦʩʪʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʉʃʕ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɺ ʮʝʣʦʤ, ʩʠʥʭʨʦʥʥʳʝ ʣʠʥʝʡʥʳʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʥʘʭʦʜʠʪʴ ʥʦʚʳʝ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʨʘʥʩʧʦʨʪʘ. 
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Abstract 

The paper studies actual aspects of the use of power system automation in domestic oil and gas 

organizations. Particular attention is paid to the consideration of the peculiarities of the use of 

emergency control devices, which are designed to ensure the reliability and safety of the designated 

industrial complex. 

Keywords: power engineering, automation, emergency automation, oil and gas sector, 

industry. 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʶʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʢʠ ʵʥʝʨʛʦʩʠʩʪʝʤ ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʝʬʪʝʛʘʟʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʶ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʳ ʦʙʦʟʥʘʯʝʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʘʷ ʘʚʪʦʤʘʪʠʢʘ, 

ʥʝʬʪʝʛʘʟʦʚʳʡ ʩʝʢʪʦʨ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. 

 

The oil and gas industry is one of the key sectors of our country's economy. It includes 

exploration, production, processing and transportation of oil and gas. An important aspect of 

functioning of oil and gas enterprises is ensuring reliable and uninterrupted power supply. 
Power system automation devices and systems play a key role in the successful implementation 

of electrical supply processes for oil and gas organizations. They allow to control and regulate the 
parameters of critical facilities of the energy system, preventing emergencies and disruptions of normal 
operation of the latter. In conditions of constant growth of energy consumption by economic entities in 
the field of gas and oil fields, as well as the complication of unified and local energy systems in 
general, the use of modern automatic equipment is becoming more and more demanded direction in the 
industry [1]. 

The purpose of the work is to investigate the actual aspects of implementation and use of power 
system automation devices at existing oil and gas enterprises. 

Literature analysis has shown that power system automation at oil and gas enterprises performs 
the following functions: 
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1. Control and management of electrical equipment operating modes. Automation 

monitors key electric power parameters of equipment operation, such as voltage, 
current, frequency, power. In case of deviation of the latter from the values set by the 
personnel, the automation corrects operation modes of electrical devices, systems and 
apparatuses. 

2. Protection from emergency situations. Automation devices protect equipment from 
short circuits, overloads, overvoltages and damage in the local power grid operated in 
the industrial territory of economic entities. In the event of an accident, automatics 
disconnects the damaged equipment and prevents disruption of the power system 
elements involved in the production process. 

3. Control of generator operating modes. Automation systems control the frequency and 

voltage of generators, ensuring their optimal operation and compliance with the 

requirements of oil and gas consumers. 

4. Voltage and reactive power regulation. An important function of automation is the 

regulation of voltage and reactive power in the system, ensuring the stability and 

quality of electricity from which the industrial organizations of oil and gas fields are 

supplied [2]. 

Specialists note that the organization of automation systems in the domestic oil and gas 

industry is carried out on a three-level principle: 

a. at the level of individual electrical installations; 

b. at the level of supply substations; 

c. at the level of the electric power complex of the whole enterprise. 

Any automation of power systems is based on the use of various sensors, controllers and 

actuators. Sensors measure power system parameters. The task of controllers is to process data from 

sensors and make decisions on the need to adjust the settings. As for actuators, they execute controller 

commands, directly changing the power system parameters. 

In the Russian oil and gas sector the following type of automatic devices is usually used: 

emergency control automatics [3]. 

As it was mentioned, oil and gas industry is one of the key branches of economy of our state. It 

provides energy security of the country and makes a significant contribution to its industrial 

development. However, it should be noted that working at oil and gas enterprises is associated with 
certain risks, such as accidents, fires, explosions and environmental disasters. In order to minimize 

these risks and ensure the safety of work of economic entities, various technical means and systems are 

used, including emergency automation. 
Emergency automation (EA) is a complex of technical equipment and program algorithms that 

are aimed at automatic detection of emergency situations in the power supply sector of enterprises, 
their registration, as well as transfer of data on the latter to the upper control level. 

PA is also an integral part of automated process control systems (APCS) in oil and gas 
companies. Registration of accidents with the help of PA systems is carried out by a special event 
recorder, which records information about the time of occurrence of damage in the power grid, its 
nature and process parameters. This information is used to analyze the causes of the accident and 
develop measures to prevent it in the future. 

Data transmission to the upper control level is carried out using communication channels: 
industrial networks, GSM-modems, radio communication. Information is transmitted in the form of 
messages containing data on the type of power grid accident, its parameters and coordinates of the 
place of occurrence [4]. 

In order to ensure the reliability of EA operation, it is necessary to carry out regular diagnostics 
of the equipment, as well as to train personnel in the rules of operation and maintenance of the latter. In 
addition to the operation of the EA itself, industrial sector companies also use emergency protection 
devices (EPDs). At the enterprises of oil and gas industry, the systems of emergency protection devices 
are used for the following purposes: 

1) automatic shutdown of equipment when the allowable values of pressure, 
temperature, viscosity or production level of oil and gas material are exceeded; 

2) activation of fire extinguishing and smoke extraction systems when a fire is detected; 
3) blocking of fuel or power supply in case of leaks and other emergency events; 
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4) control of emergency exits and personnel evacuation in case of emergency; 
5) diagnostics and monitoring of EA devices [5]. 

Thus, power system automation plays a key role in ensuring the reliability and efficiency of oil 
and gas enterprises. As the analysis has shown, it allows to optimize production processes, reduce the 
risks of emergency situations and improve the overall safety of industrial electrical equipment 
operation. 

The paper reveals that the introduction of automation technologies contributes to improving the 
quality of management of local energy systems and technological power facilities themselves, which in 
turn leads to a reduction in energy costs and increases the competitiveness of the business enterprise as 
a whole. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʦʞʘʨʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʜʦʤʠʥʠʨʫʶʱʠʭ ʥʘʨʫʰʝʥʠʡ ʚ ʣʝʩʘʭ ʈʦʩʩʠʠ. ʃʝʩʥʦʡ ʧʦʞʘʨ - 

ʵʪʦ ʦʩʥʦʚʥʦʡ ʧʨʦʮʝʩʩ, ʚʣʠʷʶʱʠʡ ʥʘ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʣʶʙʦʤ ʜʘʥʥʦʤ ʤʝʩʪʝ; 

ʦʛʦʥʴ ʧʦʤʦʛʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʣʘʥʜʰʘʬʪʥʫʶ ʤʦʟʘʠʢʫ ʠ ʚʣʠʷʪʴ ʥʘ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʮʠʢʣʳ, 

ʪʘʢʠʝ ʢʘʢ ʫʛʣʝʨʦʜʥʳʡ ʮʠʢʣ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʥʳʝ ʧʦʞʘʨʳ, ʵʢʦʩʠʩʪʝʤʘ, ʤʝʪʦʜʳ ʪʫʰʝʥʠʷ, ʦʯʘʛ ʚʦʟʛʦʨʘʥʠʷ ʣʝʩʦʚ. 

 

Abstract 

Fires are one of the dominant disturbances in the forests of Russia. Forest fire is the main 

process affecting the composition and structure of vegetation in any given location; fire helps to form a 

landscape mosaic and influence biogeochemical cycles such as the carbon cycle. 

 Keywords: forest fires, ecosystem, extinguishing methods, forest fire source. 

 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 20 ʣʝʪ ʝʞʝʛʦʜʥʦ ʚ ʩʨʝʜʥʝʤ ʧʨʦʠʩʭʦʜʠʪ ʦʢʦʣʦ 

100000 ʧʦʞʘʨʦʚ ʥʘ ʧʣʦʱʘʜʠ 3300000 ʛʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʧʦʞʘʨʘʭ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ 

ʠʟ ʛʦʜʘ ʚ ʛʦʜ: ʦʪ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʧʦʞʘʨʦʚ ʚ 1992 ʛ., ʢʦʛʜʘ ʧʣʦʱʘʜʴ ʧʦʞʘʨʦʚ ʩʦʩʪʘʚʣʷʣʘ ʯʫʪʴ 

ʙʦʣʝʝ 1000000 ʛʘ, ʜʦ ʤʘʢʩʠʤʫʤʘ ʚ 6500000 ʛʘ ʚ 2002 ʛ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʠ ʚʳʞʞʝʥʥʳʡ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʟʘʧʘʜʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʚʳʛʦʨʝʚʰʠʭ ʧʣʦʱʘʜʝʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʘʡ ʠ ʠʶʥʴ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ, 

ʪʦʛʜʘ ʢʘʢ ʠʶʣʴ ʠ ʘʚʛʫʩʪ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ ʤʝʩʷʮʘʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʣʦʱʘʜʠ 

ʚʳʛʦʨʘʥʠʡ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ.  

ʃʶʜʠ ʫʩʪʨʘʠʚʘʶʪ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʞʘʨʦʚ ʩʣʫʯʘʡʥʦ ʠʣʠ ʧʨʝʜʥʘʤʝʨʝʥʥʦ. ʆʜʥʘʢʦ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʦʜʘʚʣʝʥʠʷ ʣʝʩʥʳʝ ʧʦʞʘʨʳ, ʚʳʟʚʘʥʥʳʝ ʤʦʣʥʠʝʡ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ 

ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ, ʧʦʩʢʦʣʴʢʫ ʚʨʝʤʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʳʤ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʞʘʨʳ ʦʪ ʤʦʣʥʠʠ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʦʪʜʘʣʝʥʥʳʭ ʨʘʡʦʥʘʭ. ʉ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʘʪʠʩʪʠʢʠ ʚʳʛʦʨʝʚʰʠʭ ʧʣʦʱʘʜʝʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʧʦʞʘʨʦʚ 

ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʚʳʛʦʨʝʚʰʝʡ ʧʣʦʱʘʜʠ. ʅʘʧʨʠʤʝʨ, ʥʘ 1 % ʚʩʝʭ ʣʝʩʥʳʭ 

ʧʦʞʘʨʦʚ ʥʘ ʟʘʧʘʜʝ ʈʦʩʩʠʠ ʧʨʠʭʦʜʠʪʩʷ 98 % ʚʳʛʦʨʘʶʱʠʭ ʧʣʦʱʘʜʝʡ. ʉ ʠʩʪʦʨʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʥʳʥʝʰʥʠʝ ʫʨʦʚʥʠ ʧʣʦʱʘʜʠ ʧʦʞʘʨʦʚ ʥʠʟʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʩʣʝʜʥʠʤʠ 500 ʛʦʜʘʤʠ. ʊʘʢʦʡ ʦʙʲʝʤ ʧʦʞʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʣʝʩʥʳʝ 

ʵʢʦʩʠʩʪʝʤʳ. 

ʃʝʩʘ ʠʤʝʶʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʤʥʦʛʠʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ. 

ʇʦʞʘʨʳ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʣʝʩʥʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʢʦʥʢʫʨʠʨʫʷ ʟʘ ʜʨʝʚʝʩʥʦʝ ʚʦʣʦʢʥʦ, 

ʦʩʦʙʝʥʥʦ ʚ ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʛʜʝ ʜʨʝʚʝʩʥʳʡ ʫʛʦʣʴ ʪʨʫʜʥʦ ʫʜʘʣʠʪʴ ʠʟ 

ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʣʣʶʣʦʟʳ ʠ ʙʫʤʘʛʠ. ʇʦʞʘʨ ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʨʝʢʨʝʘʮʠʦʥʥʫʶ 

ʮʝʥʥʦʩʪʴ ʣʘʥʜʰʘʬʪʘ, ʭʦʪʷ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʦʙʨʘʟʦʚʘʥʥʦʡ, 

ʦʛʦʥʴ ʙʫʜʝʪ ʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ.  ʅʘʢʦʥʝʮ, ʦʛʦʥʴ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ, 

ʧʦʩʢʦʣʴʢʫ ʜʳʤ ʦʪ ʜʠʢʠʭ ʠʣʠ ʧʨʝʜʧʠʩʘʥʥʳʭ ʧʦʞʘʨʦʚ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʨʦʙʣʝʤʳ ʩ ʜʳʭʘʥʠʝʤ. 

ɺ 2022 ʛʦʜʫ ʢ ʥʘʯʘʣʫ ʘʚʛʫʩʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʜʝʡʩʪʚʦʚʘʣʦ 130 ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʥʘ 

ʧʣʦʱʘʜʠ, ʧʨʦʡʜʝʥʥʦʡ ʦʛʥʝʤ 126 400 ʛʘ. ʀʟ ʥʠʭ ʧʦʣʦʚʠʥʘ ʙʳʣʘ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ. 

ɹʫʢʚʘʣʴʥʦ ʚ ʬʝʚʨʘʣʝ ʵʪʦʛʦ ʛʦʜʘ ʢʘʢ ʩʦʦʙʱʠʣʠ ʚ ʫʯʨʝʞʜʝʥʠʠ çʂʨʘʝʚʦʡ ʣʝʩʦʧʦʞʘʨʥʳʡ ʮʝʥʪʨè, ʚ 

ʩʪʘʥʠʮʝ ɸʟʦʚʩʢʦʡ ʉʝʚʝʨʩʢʦʛʦ ʨʘʡʦʥʘ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʣʠʢʚʠʜʠʨʦʚʘʣʠ ʚʦʟʛʦʨʘʥʠʝ ʥʘ 



-196- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʨʠʤʝʨʥʦʡ ʧʣʦʱʘʜʠ 19 ʛʝʢʪʘʨʦʚ. ʋʛʨʦʟʳ ʩʘʤʦʡ ʩʪʘʥʠʮʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʞʘʨʘ ʥʝ ʙʳʣʦ. ɹʨʠʛʘʜʘ 

ʣʝʩʦʧʦʞʘʨʥʦʛʦ ʮʝʥʪʨʘ ʧʨʠʙʳʣʘ ʥʘ ʤʝʩʪʦ ʚ 13:20. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʨʦʠʟʦʰʝʣ ʧʦʞʘʨ ʚ 

ʋʙʠʥʩʢʦʤ ʫʯʘʩʪʢʦʚʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ɸʬʠʧʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ. ɺ ʠʪʦʛʝ ʧʦʞʘʨ ʪʫʰʠʣʠ ʙʦʣʝʝ 

ʚʦʩʴʤʠ ʯʘʩʦʚ: ʝʛʦ ʫʜʘʣʦʩʴ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʢ 21:15. ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ ʧʨʠʯʠʥʦʡ 

ʚʦʟʛʦʨʘʥʠʷ ʩʪʘʣ ʧʝʨʝʭʦʜ ʦʛʥʷ ʩ ʩʦʧʨʝʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɽʱʝ ʦʜʠʥ ʢʨʫʧʥʳʡ ʧʦʞʘʨ ʧʨʦʠʟʦʰʝʣ ʪʝʤ ʞʝ ʚʝʯʝʨʦʤ ʚ ʧʣʘʚʥʷʭ ʚ ʊʝʤʨʶʢʩʢʦʤ ʨʘʡʦʥʝ: 

ʝʛʦ ʪʫʰʠʣʠ ʙʦʣʴʰʝ ʧʷʪʠ ʯʘʩʦʚ. ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʩʩ-ʩʣʫʞʙʳ ɻʋ ʄʏʉ ʧʦ ʢʨʘʶ, ʦʛʦʥʴ 

ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʥʘ ʧʣʦʱʘʜʠ 300 çʢʚʘʜʨʘʪʦʚè ʚ ʨʘʡʦʥʝ ʧʦʩʝʣʢʘ ʆʢʪʷʙʨʴʩʢʦʛʦ. ʉʠʛʥʘʣ ʦ 

ʚʦʟʛʦʨʘʥʠʠ ʧʦʩʪʫʧʠʣ ʜʠʩʧʝʪʯʝʨʫ ʦʢʦʣʦ 22:00 27 ʬʝʚʨʘʣʷ. ʆʛʦʥʴ ʫʜʘʣʦʩʴ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʚ 03:15 

28 ʬʝʚʨʘʣʷ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʨʠʯʠʥʘ ʧʦʞʘʨʘ - ʧʦʜʞʦʛ. 

ʏʫʪʴ ʨʘʥʝʝ, ʧʦ ʜʘʥʥʳʤ ʄʏʉ, ʦʢʦʣʦ 19:26 ʛʦʨʝʣʘ ʧʣʘʚʥʝʚʘʷ ʟʦʥʘ ʚ ɺʠʪʷʟʝʚʦ ʧʦʜ ɸʥʘʧʦʡ. 

ʆʛʦʥʴ ʧʦʪʫʰʠʣʠ ʟʘ ʧʦʣʯʘʩʘ. 

ʅʘ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʩʪʘʚ ʣʝʩʘ ʩʝʡʯʘʩ ʠ ʚ ʧʨʦʰʣʦʤ ʚʣʠʷʝʪ ʧʦʞʘʨʥʳʡ ʨʝʞʠʤ. 

ʇʨʦʪʠʚʦʧʦʞʘʨʥʳʡ ʨʝʞʠʤ ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ; ʯʘʩʪʦʪʘ ʧʦʞʘʨʦʚ, ʨʘʟʤʝʨ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʩʝʟʦʥʥʦʩʪʴ, ʪʠʧ ʠ ʪʷʞʝʩʪʴ ʧʦʞʘʨʦʚ:  

1. ʏʘʩʪʦʪʘ ʧʦʞʘʨʦʚ ʚʣʠʷʝʪ ʥʘ ʵʢʦʩʠʩʪʝʤʳ, ʧʨʝʨʳʚʘʷ ʠʣʠ ʧʨʝʢʨʘʱʘʷ ʞʠʟʥʝʥʥʳʝ 

ʮʠʢʣʳ ʣʶʜʝʡ. ɽʩʣʠ ʧʦʞʘʨʳ ʧʦʚʪʦʨʷʶʪʩʷ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʨʝʛʫʣʷʨʥʦ, ʜʘʚʣʝʥʠʝ 

ʦʪʙʦʨʘ ʙʫʜʝʪ ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʪʴ ʪʝʤ ʦʨʛʘʥʠʟʤʘʤ, ʢʦʪʦʨʳʝ ʣʫʯʰʝ ʠʟʚʣʝʢʘʶʪ 

ʚʳʛʦʜʫ ʠʟ ʧʦʚʪʦʨʝʥʠʷ ʯʝʨʝʟ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ.  

2. ʈʘʟʤʝʨ ʧʦʞʘʨʘ ʦʧʨʝʜʝʣʷʝʪ ʧʷʪʥʠʩʪʦʩʪʴ ʣʘʥʜʰʘʬʪʘ ʠ ʦʧʨʝʜʝʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ, 

ʢʦʪʦʨʦʝ ʩʝʤʝʥʘ ʜʦʣʞʥʳ ʙʫʜʫʪ ʧʨʦʡʪʠ ʜʣʷ ʨʝʛʝʥʝʨʘʮʠʠ.  

3. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʞʘʨʘ ʵʢʚʠʚʘʣʝʥʪʥʘ ʢʦʣʠʯʝʩʪʚʫ ʵʥʝʨʛʠʠ, ʚʳʜʝʣʷʝʤʦʡ ʚʦ ʚʨʝʤʷ 

ʧʦʞʘʨʘ, ʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʛʦʨʝʥʠʷ ʤʦʞʝʪ ʩʠʣʴʥʦ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʪʦʧʣʠʚʘ ʠ ʥʘʛʨʫʟʢʠ, ʪʦʧʦʛʨʘʬʠʠ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʚʦʟʤʫʱʝʥʠʷ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ.  

4. ʉʝʟʦʥ ʛʦʜʘ, ʚ ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦʞʘʨ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʫʢʮʝʩʩʠʦʥʥʳʝ ʪʨʘʝʢʪʦʨʠʠ, ʧʦ ʢʦʪʦʨʳʤ ʵʢʦʩʠʩʪʝʤʳ 

ʚʩʪʫʧʘʶʪ ʧʦʩʣʝ ʧʦʞʘʨʘ. ɺʨʝʤʷ ʛʦʜʘ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʞʘʨʘ ʠʟ-

ʟʘ ʨʘʟʣʠʯʠʡ ʚ ʩʦʜʝʨʞʘʥʠʠ ʚʣʘʛʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚ ʢʨʦʚʣʝ ʪʦʧʣʠʚʘ. ʉʝʟʦʥʥʦʝ 

ʬʝʥʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʛʦʨʝʚʰʠʭ ʨʘʩʪʝʥʠʡ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʠʣʠ ʩʝʤʝʥʥʦʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʨʝʘʢʮʠʠ ʠ ʦʢʘʟʳʚʘʪʴ 

ʚʳʨʘʞʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʧʦʩʣʝʧʦʞʘʨʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʣʘʥʜʰʘʬʪʦʚ.  

5. ʊʠʧ ʧʦʞʘʨʘ ʦʪʥʦʩʠʪʩʷ ʢ ʚʝʨʭʦʚʳʤ, ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʠ ʥʠʟʦʚʳʤ ʧʦʞʘʨʘʤ, 

ʢʦʪʦʨʳʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʞʘʨʘ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʦʧʣʠʚʘ (ʩʪʨʫʢʪʫʨʘ, ʥʘʛʨʫʟʢʘ ʠ ʚʣʘʞʥʦʩʪʴ). ʊʠʧ ʧʦʞʘʨʘ 

ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʱʘʜʠ ʧʦʞʘʨʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʤʦʟʘʠʢʠ ʧʦʩʣʝʧʦʞʘʨʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʠʥʠʮʠʠʨʦʚʘʥʳ ʢʦʨʦʥʘʮʠʝʡ, ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʧʦʞʘʨʘʤʠ, 

ʧʨʝʨʳʚʠʩʪʳʤ ʢʦʨʦʥʠʨʦʚʘʥʠʝʤ ʠʣʠ ʠʭ ʢʦʤʙʠʥʘʮʠʝʡ.  

ʕʪʠ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ ʩ ʠʭ ʩʣʦʞʥʦʡ ʩʚʷʟʴʶ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʠ ʬʫʥʢʮʠʝʡ 

ʣʝʩʥʦʡ ʵʢʦʩʠʩʪʝʤʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʠʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ ʧʦʛʦʜʳ ʠ ʢʣʠʤʘʪʘ. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ 

ʚʥʠʤʘʥʠʝ ʙʳʩʪʨʘʷ ʨʝʘʢʮʠʷ ʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ ʥʘ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ.  

 ʉʪʘʪʠʩʪʠʢʘ ʏʉ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʜʦʣʷ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ ʠ ʚʳʟʳʚʘʝʤʳʭ ʠʤʠ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 24% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʏʉ ʧʨʠʨʦʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ. ʂ ʧʨʠʨʦʜʥʳʤ ʦʪʥʦʩʷʪʩʷ ʣʝʩʥʳʝ, ʩʪʝʧʥʳʝ, ʪʦʨʬʷʥʳʝ, ʣʘʥʜʰʘʬʪʥʳʝ ʧʦʞʘʨʳ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʳʝ ʠʭ ʢʦʤʙʠʥʘʮʠʠ. ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʣʝʩʥʳʝ ʧʦʞʘʨʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ, ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʩʪʘʪʴʝ ʤʳ ʫʜʝʣʠʤ ʚʦʧʨʦʩʘʤ ʪʫʰʝʥʠʷ ʠʤʝʥʥʦ ʣʝʩʥʳʭ 

ʧʦʞʘʨʦʚ. 

ʉʫʱʝʩʪʚʫʶʪ ʢʘʢ ʧʨʷʤʳʝ, ʪʘʢ ʠ ʢʦʩʚʝʥʥʳʝ ʤʝʪʦʜʳ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ. ʇʨʷʤʦʡ ʤʝʪʦʜ 

ʪʫʰʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʦʟʤʦʞʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʪʫʰʝʥʠʝ ʢʨʦʤʢʠ ʧʦʞʘʨʘ 

ʠʣʠ ʩʦʟʜʘʥʠʝ ʫ ʢʨʦʤʢʠ ʟʘʛʨʘʜʠʪʝʣʴʥʦʡ ʧʦʣʦʩʳ. ʂʦʩʚʝʥʥʳʡ ʤʝʪʦʜ (ʤʝʪʦʜ ʫʧʨʝʞʜʝʥʠʷ) 

ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ ʣʠʥʠʶ ʦʩʪʘʥʦʚʢʠ ʦʛʥʷ ʚʳʙʠʨʘʶʪ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʢʨʦʤʢʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -197- 

 

ʧʦʞʘʨʘ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʩʚʝʥʥʦʛʦ ʤʝʪʦʜʘ ʦʧʨʘʚʜʘʥʦ, ʢʦʛʜʘ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʚʝʩʪʠ 

ʧʦʞʘʨʥʳʭ ʦʪ ʢʨʦʤʢʠ ʧʦʞʘʨʘ ʠʟ-ʟʘ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ; ʚ ʠʥʳʭ ʩʣʫʯʘʷʭ ʵʪʦ ʜʠʢʪʫʝʪʩʷ ʚʳʙʦʨʦʤ 

ʣʫʯʰʝʛʦ ʤʝʩʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʛʨʘʜʠʪʝʣʴʥʦʡ ʠʣʠ ʦʧʦʨʥʦʡ ʧʦʣʦʩʳ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʤʝʥʴʰʠʪʴ 

ʜʣʠʥʫ ʧʦʣʦʩʳ ʠ ʚʨʝʤʷ ʥʘ ʝʝ ʩʦʟʜʘʥʠʝ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʧʨʝʛʨʘʜ ʠ ʪ.ʧ. 

ʇʨʠ ʪʫʰʝʥʠʠ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʘʟʳ: 

Å ʦʩʪʘʥʦʚʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʨʦʤʢʠ ʧʦʞʘʨʘ; 

Å ʣʦʢʘʣʠʟʘʮʠʷ ʧʦʞʘʨʘ; 

Å ʜʦʪʫʰʠʚʘʥʠʝ ʦʯʘʛʦʚ ʛʦʨʝʥʠʷ, ʦʩʪʘʚʰʠʭʩʷ ʚʥʫʪʨʠ ʧʦʞʘʨʠʱʘ; 

Å ʦʢʘʨʘʫʣʠʚʘʥʠʝ (ʨʝʛʫʣʷʨʥʳʡ ʦʩʤʦʪʨ ʣʝʩʥʦʡ ʧʣʦʱʘʜʠ, ʧʨʦʡʜʝʥʥʦʡ ʦʛʥʝʤ, ʠ 

ʪʫʰʝʥʠʝ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ ʦʯʘʛʦʚ ʧʦʞʘʨʘ). 

ʕʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʛʦʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʦʣʷʮʠʷ 

ʣʝʩʥʳʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʃɻʄ), ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ 

ʨʘʩʪʚʦʨʦʚ ʠ ʧʦʨʦʰʢʦʚ, ʧʨʠʤʝʥʝʥʠʝʤ ʚʟʨʳʚʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʫʩʪʨʦʡʩʪʚʦʤ ʟʘʛʨʘʜʠʪʝʣʴʥʳʭ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʣʦʩ. 

ʅʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʝ ʠ ʩʣʦʞʥʳʝ ʬʘʟʳ ð ʦʩʪʘʥʦʚʢʘ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʧʦʞʘʨʘ. ʈʝʰʘʶʱʝʡ 

ʬʘʟʦʡ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʣʦʢʘʣʠʟʘʮʠʷ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʞʘʨʘ ʦʩʪʘʥʘʚʣʠʚʘʶʪ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʝʛʦ ʛʦʨʷʱʫʶ ʢʨʦʤʢʫ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʠʛʨʘʪʴ ʚʨʝʤʷ ʜʣʷ 

ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʥʘ ʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʭ ʨʘʙʦʪʘʭ ʧʦ ʝʛʦ ʣʦʢʘʣʠʟʘʮʠʠ ð ʧʨʦʢʣʘʜʢʝ 

ʟʘʛʨʘʜʠʪʝʣʴʥʳʭ ʧʦʣʦʩ ʠ ʢʘʥʘʚ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʝʨʠʤʝʪʨʘ ʧʦʞʘʨʘ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 

ʇʨʠ ʪʫʰʝʥʠʠ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ: 

Å ʟʘʭʣʝʩʪʳʚʘʥʠʝ ʦʛʥʷ (ʩʙʠʚʘʥʠʝ ʧʣʘʤʝʥʠ) ʧʦ ʢʨʦʤʢʝ ʧʦʞʘʨʘ; 

Å ʟʘʩʳʧʢʘ ʢʨʦʤʢʠ ʧʦʞʘʨʘ ʛʨʫʥʪʦʤ; 

Å ʧʨʦʢʣʘʜʢʘ ʟʘʛʨʘʜʠʪʝʣʴʥʳʭ ʠ ʦʧʦʨʥʳʭ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʣʦʩ ʠ ʢʘʥʘʚ; 

Å ʦʪʞʠʛ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʝʨʝʜ ʬʨʦʥʪʦʤ ʧʦʞʘʨʘ; 

Å ʪʫʰʝʥʠʝ ʚʦʜʦʡ ʠ ʦʛʥʝʪʫʰʘʱʠʤʠ ʨʘʩʪʚʦʨʘʤʠ; 

Å ʪʫʰʝʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʚʠʘʮʠʠ; 

Å ʪʫʰʝʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʩʧʦʩʦʙʦʚ ʠ ʩʨʝʜʩʪʚ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʙʦʨʴʙʳ ʩ ʧʨʠʨʦʜʥʳʤʠ ʧʦʞʘʨʘʤʠ ʚʳʙʦʨ ʢʦʥʢʨʝʪʥʦʛʦ ʩʧʦʩʦʙʘ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʠ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʈʉʏʉ, ʧʨʠʥʠʤʘʝʤʳʤ ʠʩʭʦʜʷ ʠʟ ʨʝʘʣʴʥʦʡ ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʦʙʩʪʘʥʦʚʢʠ. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʜʝʬʦʨʤʘʮʠʠ ʠ ʨʘʟʨʫʰʝʥʠʷ ʩʧʣʘʚʘ ʅʧ-30ʍɻʉɸ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ WAAM ʥʘ ʦʩʥʦʚʝ ʥʝʨʘʟʨʫʰʘʶʱʠʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ 

ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʈ.ɽ. ɸʣʝʢʩʝʝʚʘ 

(ʈʦʩʩʠʷ, ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ) 
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ɸʥʥʦʪʘʮʠʷ 

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʤʝʪʘʣʣʫʨʛʠʠ ʧʦʷʚʣʷʶʪʩʷ ʢʘʢ ʥʦʚʳʝ ʩʧʣʘʚʳ, 

ʪʘʢ ʠ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠʭ ʦʙʨʘʙʦʪʢʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ 

ʜʝʬʦʨʤʘʮʠʠ ʠ ʨʘʟʨʫʰʝʥʠʷ ʩʧʣʘʚʘ 30ʍɻʉɸ, ʧʦʣʫʯʝʥʥʦʛʦ ʤʝʪʦʜʦʤ WAAM ʧʝʯʘʪʠ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ. 

ɿʘʜʝʡʩʪʚʦʚʘʥʳ ʪʘʢʠʝ ʤʝʪʦʜʳ ʢʘʢ ʬʠʟʠʯʝʩʢʘʷ ʘʢʫʩʪʠʢʘ, ʤʘʛʥʠʪʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʦʧʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʙʳʣʠ ʚʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʩʪʦʷʥʠʷ 

ʩʧʣʘʚʘ: ʬʨʘʢʪʘʣʴʥʘʷ ʨʘʟʤʝʨʥʦʩʪʴ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ (DF), ʘʢʫʩʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ 

(D), ʘ ʪʘʢʞʝ ʢʦʵʨʮʠʪʠʚʥʘʷ ʩʠʣʘ (Hc). ɼʘʥʥʳʝ ʚʝʣʠʯʠʥʳ ʥʝʨʘʟʨʫʰʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʢʦʨʨʝʣʠʨʫʶʪ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʩʧʣʘʚʘ. ɼʘʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʮʝʥʢʠ ʠʟʜʝʣʠʡ ʠʟ ʜʘʥʥʦʛʦ ʩʧʣʘʚʘ ʥʘ ʦʩʪʘʪʦʯʥʳʡ ʨʝʩʫʨ ʚ ʧʨʦʮʝʩʩʝ ʠʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 3D-ʧʝʯʘʪʴ, WAAM, ʫʩʪʘʣʦʩʪʥʦʝ ʥʘʛʨʫʞʝʥʠʝ, ʬʨʘʢʪʘʣʴʥʳʡ ʘʥʘʣʠʟ, 

ʥʝʨʘʟʨʫʰʘʶʱʠʡ ʢʦʥʪʨʦʣʴ.  

 

Abstract  

With the advancement of engineering and metallurgical technologies, new alloys and their 

processing methods have emerged. This article describes a study on the deformation and failure 

analysis of the 30XGSA alloy, obtained through the WAAM printing method. The uniqueness of this 

research lies in the application of non-destructive testing methods, including physical acoustics, 

magnetic testing, and optical investigations. Based on this, the following characteristic indicators of the 

alloy were introduced: fractal dimension of the microstructure in the working zone (DF), acoustic 

parameter (D), and coercive force (Hc). These non-destructive testing parameters are correlated with 

structural changes in the alloy. Such dependencies can be utilized to assess the residual strength of 

products made from this alloy during their operational use. 

Keywords: 3D printing, WAAM, fatigue loading, fractal analysis, non-destructive testing. 

 

ɺʚʝʜʝʥʠʝ 

ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʠ ʧʨʦʛʨʝʩʩʦʤ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ, 

ʚʦʟʨʘʩʪʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʥʦʛʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. 

ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ, ʪʝʭʥʦʣʦʛʠʷ WAAM ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʤʝʪʦʜ 

ʘʜʜʠʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʘʪʴ ʩʣʦʞʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʜʝʪʘʣʠ, ʢʦʪʦʨʳʝ 

ʨʘʥʝʝ ʙʳʣʠ ʩʣʦʞʥʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʩʚʦʡʩʪʚʘ 

ʠ ʧʦʚʝʜʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʠʘʛʥʦʩʪʠʢʘ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 

ʪʝʭʥʦʣʦʛʠʠ WAAM, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʨʘʟʨʫʰʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -199- 

 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʫʪʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʚʝʜʝʥʠʷ ʩʧʣʘʚʘ ʅʇ-30ʍɻʉɸ ʧʨʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʪ ʩʪʘʣʴ 30ʍɻʉɸ, ʧʦʣʫʯʠʚʰʘʷ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. ɽʸ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ, ʥʝʩʫʱʠʭ 

ʙʦʣʴʰʫʶ ʟʥʘʢʦʧʝʨʝʤʝʥʥʫʶ ʥʘʛʨʫʟʢʫ, ʪʘʢ ʠ ʜʣʷ ʢʨʝʧʝʞʥʳʭ ʜʝʪʘʣʝʡ, ʚʳʧʦʣʥʷʶʱʠʭ ʩʚʦʶ 

ʬʫʥʢʮʠʶ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʪʘʣʠ ʅʇ-30ʍɻʉɸ: C ī 0,3; Si ī 1; Mn 

ī 1; Ni ī 0,2; S ī 0,02; P ī 0,02; Cr ī 1; Cu ī 0,2; Fe ī ʦʩʥʦʚʘ.  

ʆʙʨʘʟʮʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʛʦʪʘʚʣʠʚʘʣʠʩʴ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʛʠʙʨʠʜʥʦʤ ʩʪʝʥʜʝ, 

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʶ WAAM ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʦʙʨʘʟʮʦʚ 

[1]. ʆʙʨʘʟʮʳ ʚʳʨʝʟʘʣʠʩʴ ʚʜʦʣʴ ʠ ʧʦʧʝʨʝʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʧʣʘʚʢʠ ʜʣʷ ʦʮʝʥʢʠ 

ʘʥʠʟʦʪʨʦʧʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʸ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʬʦʨʤʘʮʠʠ ʦʙʨʘʟʮʘ 

ʠʩʧʦʣʴʟʦʚʘʥ ʪʚʝʨʜʦʤʝʨ Fischerscope HM2000. ʇʨʠ ʠʥʜʝʥʪʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʯʝʪʳʨʝʭʛʨʘʥʥʘʷ ʘʣʤʘʟʥʘʷ ʧʠʨʘʤʠʜʘ ʩ ʫʛʣʦʤ Ŭ = 136Á. ʀʟʤʝʨʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʘʛʨʫʟʢʠ, ʨʘʚʥʦʡ 50 ʛʨʘʤʤ; ʚʨʝʤʷ ʚʳʜʝʨʞʢʠ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʩʦʩʪʘʚʣʷʣʦ 10 ʩʝʢʫʥʜ. ʈʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʦʪʧʝʯʘʪʢʘʤʠ ʩʦʩʪʘʚʣʷʣʦ 0,2 ʤʤ. ʀʟʤʝʨʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʚʩʝʡ ʚʳʩʦʪʝ 

ʥʘʧʣʘʚʣʝʥʥʦʡ ʩʪʝʥʢʠ ʚ ʧʷʪʠ ʪʦʯʢʘʭ.  

 ɼʣʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʧʨʠʤʝʥʷʣʠ ʠʟʤʝʨʠʪʝʣʴʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʘʢʫʩʪʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩ ɸʀʉ ʅʈʂ-3 ʅʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʜʘʪʯʠʢʦʚ 5 ʄɻʮ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʬʦʨʤʘʪʠʚʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʙʝʟʨʘʟʤʝʨʥʳʡ ʧʘʨʘʤʝʪʨ D, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ 

ʬʦʨʤʫʣʝ: 
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ʛʜʝ Ã ̉ Ã ï ʧʦʧʝʨʝʯʥʦʡ ʩ ʧʨʦʜʦʣʴʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ ʠ Ã ï ʧʨʦʜʦʣʴʥʦʡ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʨʘʟʮʘ. 

ʀʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʦʙʨʘʟʮʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 11150, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʣʠ ʥʘ 

ʨʘʩʪʷʞʝʥʠʝ ʥʘ ʩʠʣʦʚʦʡ ʤʘʰʠʥʝ Tinius Olsen H100KU ʧʨʠ ʩʢʦʨʦʩʪʠ ʥʘʛʨʫʞʝʥʠʷ 10 ʤʤ/ʩ. 

ʀʟʫʯʝʥʠʝ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʣʘ, ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʦʨʪʘʪʠʚʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ "ʃɸɹɸʂʉ-1ʂ". ɸʥʘʣʠʟ ʠʟʦʙʨʘʞʝʥʠʡ ʤʠʢʨʦʩʪʨʫʢʪʫʨ ʧʨʦʚʦʜʠʣʩʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ɺ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʦʙʨʘʟʮʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1. ɿʘʚʠʩʠʤʦʩʪʴ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 30ʍɻʉɸ ʦʪ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ. 

 

ɼʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʫʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ 

ʜʝʬʦʨʤʘʮʠʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ, ʚʦʟʥʠʢʰʠʤʠ ʧʨʠ ʥʘʧʣʘʚʢʝ. 

ɼʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʟʥʘʯʠʪʝʣʴʥʳʡ ʥʘʢʣʝʧ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʜʠʩʣʦʢʘʮʠʡ. ʇʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ ʙʦʣʝʝ 8% ʫ ʦʙʨʘʟʮʘ, ʚʳʨʝʟʘʥʥʦʛʦ ʧʦʧʝʨʝʢ ʥʘʧʣʘʚʢʠ, 



-200- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʥʘʙʣʶʜʘʝʪʩʷ ʤʦʥʦʪʦʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʯʘʣʝ 

ʨʘʟʨʫʰʝʥʠʷ ʦʙʨʘʟʮʘ ʠ ʦʙʨʘʟʦʚʘʥʠʠ ʩʠʩʪʝʤ ʤʠʢʨʦʪʨʝʱʠʥ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʩʪʝʧʝʥʠ 

ʜʝʬʦʨʤʘʮʠʠ, ʥʝʩʧʣʦʰʥʦʩʪʠ ʩʣʠʚʘʶʪʩʷ, ʦʙʨʘʟʫʷ ʤʘʢʨʦʪʨʝʱʠʥʳ ʚ ʦʙʲʝʤʝ ʤʘʪʝʨʠʘʣʘ. ʆʙʨʘʟʮʳ, 

ʚʳʨʝʟʘʥʥʳʝ ʚʜʦʣʴ ʥʘʧʣʘʚʢʠ, ʪʘʢʞʝ ʚʝʜʫʪ ʩʝʙʷ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʥʦ ʥʘʯʠʥʘʶʪ ʨʘʟʨʫʰʘʪʴʩʷ 

ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ ʚʳʰʝ 10% 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ ʠ 

ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ ʦʙʨʘʟʮʦʚ. ɿʘʚʠʩʠʤʦʩʪʴ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʪ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩʫʥʦʢ 2. ɿʘʚʠʩʠʤʦʩʪʴ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ Dc ʦʪ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ ʦʙʨʘʟʮʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʧʦ 

ʤʝʪʦʜʫ WAAM. 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʠʚʝʜʝʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ Dc ʤʦʞʥʦ ʩʜʝʣʘʪʴ 
ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʩʪʘʪʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ ʦʙʨʘʟʮʦʚ, ʚʳʨʝʟʘʥʥʳʭ ʚʜʦʣʴ ʠ ʧʦʧʝʨʝʢ ʥʘʧʨʘʚʣʝʥʠʷ 

ʥʘʧʣʘʚʢʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʜʚʝ ʩʪʘʜʠʠ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ Dc.  ɼʦ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ 1ͯ1% 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʦʙʦʠʭ ʦʙʨʘʟʮʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʨʘʟʚʠʪʠʝʤ ʩʠʩʪʝʤ ʤʠʢʨʦʪʨʝʱʠʥ ʧʨʠ ʩʪʘʪʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ ʦʙʨʘʟʮʦʚ ʧʨʠʚʦʜʷʱʝʝ ʢ 

ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʝʡ ʫʧʨʫʛʠʭ ʚʦʣʥ ʠ ʧʘʨʘʤʝʪʨ Dc ʥʘʯʠʥʘʝʪ ʩʥʠʞʘʪʴʩʷ. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ 

ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʧʘʨʘʤʝʪʨʘ Dc, ʯʪʦ ʩʚʷʟʘʥʦ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʘʢʨʦʪʨʝʱʠʥ ʠ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʝʡ ʥʘʧʨʷʞʝʥʠʡ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʥʘ ʧʦʵʪʘʧʥʦʝ ʦʜʥʦʦʩʥʦʝ ʨʘʩʪʷʞʝʥʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4. ʀʟ ʨʠʩ.4 ʩʣʝʜʫʝʪ, ʯʪʦ ʦʙʨʘʟʝʮ, ʧʦʣʫʯʝʥʥʳʡ 

ʧʫʪʝʤ 3D-ʧʝʯʘʪʠ ʠ ʚʳʨʝʟʘʥʥʳʡ ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʝʣʘ 

ʪʝʢʫʯʝʩʪʠ (S0,2) ʠ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ (ŭ), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʟʮʦʤ, 

ʚʳʨʝʟʘʥʥʳʤ ʧʦʧʝʨʝʢ, ʦʜʥʘʢʦ ʨʘʟʣʠʯʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳ.  

 

 
ʈʠʩʫʥʦʢ 4. ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʦʪ ʟʥʘʯʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʜʣʠʥʝʥʠʷ 

 

ʕʚʦʣʶʮʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʮʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ WAAM ʠʟ ʩʪʘʣʠ 30ʍɻʉɸ ʠ 

ʚʳʨʝʟʘʥʥʳʭ ʚʜʦʣʴ ʠ ʧʦʧʝʨʝʢ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʧʣʘʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 5.  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -201- 

 

   
ʘ (0%) ʙ (7,4%) ʚ (11,2%) 

   
ʛ (0%) ʜ (6,23%) ʝ (10,86%) 

ʈʠʩʫʥʦʢ 5. ʉʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʜʦʣʴʥʦ-ʚʳʨʝʟʘʥʥʦʛ ʦ(ʘ, ʙ, ʚ)  ʠ ʧʦʧʝʨʝʯʥʦ-ʚʳʨʝʟʘʥʥʦʛʦ (ʛ,ʜ,ʝ) ʦʙʨʘʟʮʘ ʠʟ 

ʩʪʘʣʠ 30ʍɻʉɸ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʜʣʠʥʝʥʠʷ (%) (x500): 

 

ɸʥʘʣʠʟ ʤʠʢʨʦʩʪʨʫʢʪʫʨ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʧʦʵʪʘʧʥʦʤ ʨʘʩʪʷʞʝʥʠʠ, ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʨʘʥʥʠʭ 

ʵʪʘʧʘʭ ʜʝʬʦʨʤʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʧʦʣʦʩ ʩʢʦʣʴʞʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʝʨʥʘʭ 

ʬʝʨʨʠʪʘ. ʇʨʠ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʤʠʢʨʦʜʝʬʝʢʪʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʢʩʪʫʨʳ 

ʜʝʬʦʨʤʘʮʠʠ. ɼʝʬʦʨʤʘʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʩʪʝʩʥʝʥʥʦʤʫ ʧʦʚʦʨʦʪʫ ʠ ʬʨʘʛʤʝʥʪʘʮʠʠ ʟʝʨʝʥ. 

ʄʠʢʨʦʪʨʝʱʠʥʳ ʨʘʟʚʠʚʘʶʪʩʷ ʚʜʦʣʴ ʧʦʣʦʩ ʩʢʦʣʴʞʝʥʠʷ ʠ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʦʙʨʘʟʦʚʘʥʠʷ 

ʤʘʢʨʦʪʨʝʱʠʥ ʢʘʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʦʙʨʘʟʮʘ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ 

ʥʘ ʦʙʨʘʟʮʝ, ʚʳʨʝʟʘʥʥʦʤ ʧʦʧʝʨʝʢ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʧʣʘʚʢʠ (ʨʠʩʫʥʦʢ 6 ʚ, ʛ). 

ʈʝʟʫʣʴʪʘʪʳ ʬʨʘʢʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ ʤʠʢʨʦʩʪʨʫʢʪʫʨ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 

6. 

 

 
ʈʠʩʫʥʦʢ 6. ʀʟʤʝʥʝʥʠʝ ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨ ʩʧʣʘʚʘ 30ʍɻʉɸ ʚ ʧʨʦʮʝʩʩʝ 

ʠʩʧʳʪʘʥʠʡ ʥʘ ʨʘʩʪʷʞʝʥʠʝ. 

 

ʀʟ ʨʠʩʫʥʢʘ 7 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʤʦʥʦʪʦʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʨʘʟʮʦʚ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʤʦʥʦʪʦʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ 

ʠʟʦʙʨʘʞʝʥʠʡ ʤʠʢʨʦʩʪʨʫʢʪʫʨ (ʨʠʩ. 5) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʩʪʘʜʠʶ 

ʨʘʟʨʫʰʝʥʠʷ ʠ ʦʮʝʥʠʪʴ ʦʩʪʘʚʰʠʡʩʷ ʨʝʩʫʨʩ ʨʝʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʧʦ 














































