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ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ: 

ɻʫʣʷʝʚ ɻʝʨʤʘʥ ʖʨʴʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

 

ʅ36 

ʅɸʋʂɸ, ʀʅʅʆɺɸʎʀʀ, ʆɹʈɸɿʆɺɸʅʀɽ: ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ XXI ɺɽʂɸ: 

ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʇʝʥʟʘ: ʄʎʅʉ 

çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè. ï 2022. ï 142 ʩ. 

 

ISBN 978-5-00173-464-2 

 

ʅʘʩʪʦʷʱʠʡ ʩʙʦʨʥʠʢ ʩʦʩʪʘʚʣʝʥ ʧʦ ʤʘʪʝʨʠʘʣʘʤ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʅɸʋʂɸ, ʀʅʅʆɺɸʎʀʀ, ʆɹʈɸɿʆɺɸʅʀɽ: ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ 

XXI ɺɽʂɸè, ʩʦʩʪʦʷʚʰʝʡʩʷ  27 ʘʚʛʫʩʪʘ 2022 ʛ. ʚ ʛ. ʇʝʥʟʘ. ɺ ʩʙʦʨʥʠʢʝ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʙʦʨʥʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʘʩʧʠʨʘʥʪʦʚ, 

ʤʘʛʠʩʪʨʘʥʪʦʚ, ʩʪʫʜʝʥʪʦʚ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʘʫʪʝʥʪʠʯʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʮʠʪʘʪ, ʠʤʝʥ, ʥʘʟʚʘʥʠʡ ʠ ʠʥʳʭ ʩʚʝʜʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʟʘ ʩʦʙʣʶʜʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦʙ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʝʩʫʪ ʘʚʪʦʨʳ 

ʧʫʙʣʠʢʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʇʦʣʥʳʝ ʪʝʢʩʪʳ ʩʪʘʪʝʡ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʨʘʟʤʝʱʝʥʳ ʚ ʅʘʫʯʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʙʠʙʣʠʦʪʝʢʝ Elibrary.ru ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɼʦʛʦʚʦʨʦʤ ˉ1096-04/2016K ʦʪ 26.04.2016 ʛ. 
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ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ: 

ɻʫʣʷʝʚ ɻʝʨʤʘʥ ʖʨʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

 

ʉʦʩʪʘʚ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ:  

ɸʛʘʨʢʦʚʘ ʃʶʙʦʚʴ ɺʘʩʠʣʴʝʚʥʘ ï 

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɸʥʘʥʯʝʥʢʦ ʀʛʦʨʴ ɺʠʢʪʦʨʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɸʥʪʠʧʦʚ ɸʣʝʢʩʘʥʜʨ ɻʝʥʥʘʜʴʝʚʠʯ ï  

ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ɹʘʙʘʥʦʚʘ ʖʣʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ï  

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɹʘʛʘʤʘʝʚ ɹʘʛʘʤ ʄʘʥʘʧʦʚʠʯ ï  

ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʘʞʝʥʦʚʘ ʆʣʴʛʘ ʇʨʦʢʦʧʴʝʚʥʘ ï  

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʦʷʨʩʢʠʡ ʃʝʦʥʠʜ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï  

ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 

ɹʫʟʥʠ ɸʨʪʝʤʠʡ ʅʠʢʦʣʘʝʚʠʯ ï  

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʫʨʦʚ ɸʣʝʢʩʘʥʜʨ ʕʜʫʘʨʜʦʚʠʯ ï  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɺʘʩʠʣʴʝʚ ʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɺʣʘʩʦʚʘ ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï  

ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ɻʝʪʤʘʥʩʢʘʷ ɽʣʝʥʘ ɺʘʣʝʥʪʠʥʦʚʥʘ ï  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɻʨʠʮʘʡ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɼʘʚʣʝʪʰʠʥ ʈʘʰʠʪ ɸʭʤʝʪʦʚʠʯ ï  

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʀʚʘʥʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʀʛʣʠʥ ɸʣʝʢʩʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʀʣʴʠʥ ʉʝʨʛʝʡ ʖʨʴʝʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʀʩʢʘʥʜʘʨʦʚʘ ɻʫʣʴʥʘʨʘ ʈʠʬʦʚʥʘ ï  

ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʂʘʟʜʘʥʷʥ ʉʫʩʘʥʥʘ ʐʘʣʚʦʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʯʘʣʦʚʘ ʃʶʜʤʠʣʘ ʇʘʚʣʦʚʥʘ ï  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʂʦʞʘʣʠʝʚʘ ʏʠʥʘʨʘ ɹʘʢʘʝʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʂʦʣʝʩʥʠʢʦʚ ɻʝʥʥʘʜʠʡ ʅʠʢʦʣʘʝʚʠʯ ï  

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʦʨʥʝʚ ɺʷʯʝʩʣʘʚ ɺʷʯʝʩʣʘʚʦʚʠʯ ï  

ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʂʨʝʤʥʝʚʘ ʊʘʪʴʷʥʘ ʃʝʦʥʠʜʦʚʥʘ ï  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʨʳʣʦʚʘ ʄʘʨʠʷ ʅʠʢʦʣʘʝʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʂʫʥʮ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï  

ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʫʨʣʝʥʷ ʄʠʭʘʠʣ ɺʣʘʜʠʤʠʨʦʚʠʯ ï  

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯ ï  

ʜʦʢʪʦʨ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ 

ʄʘʣʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʄʝʩʝʥʷʰʠʥʘ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʅʝʢʨʘʩʦʚ ʉʪʘʥʠʩʣʘʚ ʅʠʢʦʣʘʝʚʠʯ ï  

ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʅʝʧʦʤʥʷʱʠʡ ʆʣʝʛ ɺʣʘʜʠʤʠʨʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʆʨʦʙʝʮ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï 

ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʇʦʧʦʚʘ ʀʨʠʥʘ ɺʠʪʘʣʴʝʚʥʘ ï  

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʇʳʨʢʦʚ ɺʷʯʝʩʣʘʚ ɽʚʛʝʥʴʝʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʈʫʢʘʚʠʰʥʠʢʦʚ ɺʠʢʪʦʨ ʉʪʝʧʘʥʦʚʠʯ ï  

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉʝʤʝʥʦʚʘ ʃʠʜʠʷ ʕʜʫʘʨʜʦʚʥʘ ï  

ʜʦʢʪʦʨ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʋʜʫʪ ɺʣʘʜʠʤʠʨ ɺʘʩʠʣʴʝʚʠʯ ï  

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʌʠʦʥʦʚʘ ʃʶʜʤʠʣʘ ʈʠʤʦʚʥʘ ï  

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʏʠʩʪʦʚ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  
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ǼǳǤǣǯǧǬ: ǭǠǸǟǾ ǴǟǯǟǩǱǤǯǧǰǱǧǩǟ ǧ 
ǫǤǱǭǣǺ ǰǧǬǱǤǦǟ 

 
ǤȃȌȍȏȍȁȐȉǿȞ ǭȊȄȐȞ ǡȊǿȃȇȐȊǿȁȍȁȌǿ, 

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ɹʍʊ 

ǪȇȑȁȇȌȄȌȉȍ ǬǿȑǿȊțȞ ǡǿȃȇȋȍȁȌǿ, 
ǩȍȊȚȖȄȁǿ ǽȊȇȞ ǰȄȏȂȄȄȁȌǿ 

ǟȆǿȏȍȁ ǟȊȄȉȐȄȈ ǡȊǿȃȇȋȇȏȍȁȇȖ 
ʩʪʫʜʝʥʪʳ 

 ʌɻɹʆʋ ɺʆ çʂʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄɿ ʈʌ 
 

 
ʕʬʝʜʨʠʥ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, 2-ʤʝʪʠʣʘʤʠʥʦ-1-ʬʝʥʠʣʧʨʦʧʘʥʦʣ-1 ʷʚʣʷʝʪʩʷ ʷʜʦʚʠʪʳʤ ʘʣʢʘʣʦʠʜʦʤ. 

ʇʦ ʩʪʨʫʢʪʫʨʝ ʵʬʝʜʨʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʣʢʘʣʦʠʜ ʩ ʘʪʦʤʦʤ ʘʟʦʪʘ ʚ ʙʦʢʦʚʦʡ ʮʝʧʠ. ɹʠʦʛʝʥʝʪʠʯʝʩʢʠʤʠ 
ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʪʘʢʠʭ ʘʣʢʘʣʦʠʜʦʚ ʷʚʣʷʶʪʩʷ ʘʤʠʥʦʢʠʩʣʦʪʳ. ʕʬʝʜʨʠʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠ-
ʝʤ ʥʘ ʩʠʤʧʘʪʠʯʝʩʢʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʠ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʧʩʠʭʦʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ [1, c.1]. ʉʪʨʫʢ-
ʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʵʬʝʜʨʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʇʦ ʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʵʬʝʜʨʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʩʮʚʝʪʥʳʝ ʢʨʠʩʪʘʣʣʳ ʠʛʦʣʴʯʘʪʦʡ ʬʦʨ-
ʤʳ ʠʣʠ ʞʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʧʦʨʦʰʦʢ, ʢʦʪʦʨʳʡ ʛʦʨʴʢʠʡ ʥʘ ʚʢʫʩ ʠ ʥʝ ʠʤʝʝʪ ʟʘʧʘʭʘ. ɼʘʥʥʦʝ ʚʝʱʝʩʪʚʦ 
ʣʝʛʢʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʝ, ʩʧʠʨʪʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʝ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʵʬʠʨʝ. ʊʝʤʧʝʨʘʪʫʨʘ ʢʠʧʝʥʠʷ 
ʵʬʝʜʨʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 216-220 ÁC, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ 40 ÁC [1, c.2]. 

 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʦʙʦʟʨʝʚʘʝʪʩʷ ʦʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʬʝʜʨʠʥʘ, ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʝʛʦ ʬʘʨʤʘ-
ʢʦʢʠʥʝʪʠʢʠ, ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ, ʬʠʟʠʯʝʩʢʠʡ ʩʚʦʡʩʪʚ. ʊʘʢʞʝ ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ 
ʩʠʥʪʝʟʘ ʵʬʝʜʨʠʥʘ ʠ ʧʨʠʚʝʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʭʠʤʠʯʝʩʢʠʡ ʩʭʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ 
ʩʪʘʪʴʝ ʫʜʝʣʷʝʪʩʷ ʜʦʩʪʦʠʥʩʪʚʘʤ ʠ ʥʝʜʦʩʪʘʪʢʘʤ ʦʧʠʩʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʵʬʝʜʨʠʥʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʬʝʜʨʠʥ, ʘʣʢʘʣʦʠʜ, ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʳ, ʩʠʥʪʝʟ, ʙʝʥʟʘʣʴʜʝʛʠʜ, ʥʠʪʨʦʵʪʘʥ, ʧʨʦʧʠʦʥʦ-
ʚʘʷ ʢʠʩʣʦʪʘ, ʙʝʥʟʦʠʣʘʮʝʪʠʣ. 
 

EPHEDRINE: GENERAL CHARACTERISTICS AND METHODS OF SYNTHESIS 
 

Ednorovskaya Olesya Vladislavovna, 
Litvinenko Natalia Vadimovna, 

Kolycheva Yulia Sergeevna, 
Azarov Alexey Vladimirovich  

 
Abstract: the article reviews the general characteristics of ephedrine, describes its pharmacokinetics, scope of 
application, physical properties. Also in the article various methods of synthesis of ephedrine are considered 
and the corresponding chemical schemes of production are given. Special attention is paid in the article to the 
advantages and disadvantages of the described methods of obtaining ephedrine. 
Key words: ephedrine, alkaloid, adrenergic receptors, synthesis, benzaldehyde, nitroethane, propionic acid, 
benzoyl acetyl. 
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ʉʡʪ. 1. ʊʫʩʬʣʫʬʩʦʙʸ ʭʧʩʥʬʤʙ ʶʭʞʝʩʡʦʙ 

 
ʉʦʛʣʘʩʥʦ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʝ ʵʬʝʜʨʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ, ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ 

ʚʥʫʪʨʴ, ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʙʫʞʜʝʥʠʝ  Ŭ- ʠ ɓ-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʦʚ. ʕʬʝʜʨʠʥ ʘʢʪʠʚʠʨʫʝʪ ʧʨʦʮʝʩʩ ʚʳʜʝʣʝʥʠʷ 
ʤʝʜʠʘʪʦʨʘ ʥʦʨʘʜʨʝʥʘʣʠʥʘ ʚ ʩʠʥʘʧʪʠʯʝʩʢʫʶ ʱʝʣʴ ʟʘ ʩʯʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʘʨʠʢʦʟʥʳʝ ʫʪʦʣʱʝʥʠʷ ʵʬ-
ʬʝʨʝʥʪʥʳʭ ʘʜʨʝʥʝʨʛʠʯʝʩʢʠʡ ʚʦʣʦʢʦʥ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʵʬʝʜʨʠʥ ʧʨʦʷʚʣʷʝʪ ʩʣʘʙʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʘʤʠ 
ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʳ, ʩʪʠʤʫʣʠʨʫʝʪ ʎʅʉ ʠ ʨʘʙʦʪʫ ʩʝʨʜʮʘ, ʧʦʚʳʰʘʝʪ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʦʢʘʟʳʚʘʝʪ 
ʙʨʦʥʭʦʣʠʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʧʦʚʳʰʘʝʪ ʪʦʥʫʩ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ ʠ ʜʨʫʛʦʝ. ʕʬʝʜʨʠʥ ʧʦʢʘʟʘʥ ʢ ʧʨʠʤʝʥʝʥʠʶ 
ʧʨʠ ʣʝʯʝʥʠʠ ʘʩʪʤʳ, ʢʘʰʣʷ ʠ ʨʠʥʠʪʘ ʚ ʜʦʟʘʭ ʦʪ 10 ʜʦ 60 ʤʛ. ʆʥ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʘʥʝʩʪʝʟʠʠ 
ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʠʟʢʦʛʦ ʢʨʦʚʷʥʦʛʦ ʜʘʚʣʝʥʠʷ [2, c.67].  

ʉʠʥʪʝʟ ʵʬʝʜʨʠʥʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʭʠʤʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʤʝʜʠ-
ʮʠʥʝ ʵʬʝʜʨʠʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʬʦʨʤʝ ʛʠʜʨʦʭʣʦʨʠʜʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʩ-
ʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ ʵʬʝʜʨʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʝʨʚʳʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ ʠʟ ʙʝʥʟʘʣʴʜʝʛʠʜʘ, ʚ ʢʦʪʦʨʦʤ ʝʩʪʴ ʜʚʘ ʩʧʦʩʦʙʘ. ʇʝʨʚʳʡ ʩʧʦʩʦʙ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʜʝʥʩʘʮʠʶ ʙʝʥʟʘʣʴʜʝʛʠʜʘ ʥʠʪʨʦʵʪʘʥʦʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʣʫʯʝʥʠʝʤ 2-ʤʝʪʠʣ-2-
ʥʠʪʨʦ-1-ʬʝʥʠʣʵʪʘʥʦʣʘ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʜʦ 2-ʤʝʪʠʣ-2-ʘʤʠʥʦ-1-ʬʝʥʠʣʵʪʘʥʦʣʘ. ʇʦʩʣʝʜ-
ʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ, ʠʟ ʢʦʪʦʨʦʡ ʜʘʣʝʝ ʟʘ ʩʯʝʪ ʜʨʦʙʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʚʳʜʝʣʷʶʪ 
ʥʝʦʙʭʦʜʠʤʳʡ ʠʟʦʤʝʨ. ɿʘʪʝʤ ʚʳʜʝʣʝʥʥʳʡ ʠʟʦʤʝʨ ʤʝʪʠʣʠʨʫʶʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʫʯʝʥʠʶ ʵʬʝʜʨʠʥʘ [2, 
c.77]. ʆʧʠʩʘʥʥʳʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʉʡʪ. 2. ʊʡʦʫʞʠ ʶʭʞʝʩʡʦʙ ʨʬʫʞʥ ʣʧʦʝʞʦʪʙʯʡʡ ʚʞʦʠʙʤʵʝʞʜʡʝʙ ʦʡʫʩʧʶʫʙʦʧʥ 

 
ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʦʩʥʦʚʘʥ ʥʘ ʩʙʨʘʞʠʚʘʥʠʠ ʛʣʶʢʦʟʳ ʢʘʨʙʦʣʠʛʘʟʦʡ ʜʨʦʞʞʝʡ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʙʝʥʟʘʣʴ-

ʜʝʛʠʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʠʦʩʠʥʪʝʟʘ ʠʩʭʦʜʥʳʡ ʙʝʥʟʘʣʴʜʝʛʠʜ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 1-ʬʝʥʠʣ-2-ʢʝʪʦʧʨʦʧʘʥʦʣ. 
ɼʘʣʝʝ ʧʦʩʣʝʜʥʠʡ ʧʦʜʚʝʨʛʘʶʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʤʝʪʠʣʘʤʠʥʘ. ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʧʦʣʫ-
ʯʝʥʠʝ ʵʬʝʜʨʠʥʘ. ʆʧʠʩʘʥʥʳʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 

 
ʉʡʪ. 3. ʊʡʦʫʞʠ ʶʭʞʝʩʡʦʙ ʨʬʫʞʥ ʪʚʩʙʟʡʛʙʦʡʸ ʜʤʷʣʧʠʴ ʛ ʨʩʡʪʬʫʪʫʛʡʡ ʚʞʦʠʙʤʵʝʞʜʡʝʙ 
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ɿʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʩʠʥʪʝʟʘ ʧʦ ʜʚʫʤ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ʩʧʦʩʦʙʘʤ ʷʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜ ʦʩʥʦʚʘ-
ʥʠʷ ʵʬʝʜʨʠʥʘ ʚ ʛʠʜʨʦʭʣʦʨʠʜ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʚʳʨʘʞʝʥʥʳʝ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʵʬʠʨʘ, ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʯʠʩʪʦʪʝ ʙʝʥʟʘʣʴʜʝʛʠʜʘ, ʟʘ-
ʪʨʘʪʘʤʠ ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ ʚʦ ʚʪʦʨʦʤ ʩʧʦʩʦʙʝ [3, c.89].   

ɺʪʦʨʳʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ ʵʬʝʜʨʠʥʘ ʠʟ ʧʨʦʧʠʦʥʦʚʦʡ ʢʠʩʣʦʪʳ. ɽʛʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʧʨʠ-
ʩʫʪʩʪʚʠʠ ʪʨʝʭʭʣʦʨʠʩʪʦʛʦ ʬʦʩʬʦʨʘ, ʟʘ ʩʯʝʪ ʢʦʪʦʨʦʛʦ ʧʨʦʧʠʦʥʦʚʘʷ ʢʠʩʣʦʪʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʨʦʧʠʦʥʠʣ-
ʭʣʦʨʠʜ. ɿʘʪʝʤ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ ʌʨʠʜʝʣʘ-ʂʨʘʬʪʩʘ ʚ ʩʨʝʜʝ ʙʝʥʟʦʣʘ ʦʙʨʘʟʫʝʪʩʷ ʧʨʦʧʠʦʬʝʥʦʥ. 
ʆʥ ʧʦʜʚʝʨʛʘʝʪʩʷ ʙʨʦʤʠʨʦʚʘʥʠʶ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʢʘʪʘʣʠʪʠʯʝʩʢʠʤ ʛʠʜʨʠʨʦʚʘʥʠʝʤ ʩ ʧʘʣʣʘʜʠʝʤ ʥʘ ʫʛʣʝ 
ʠʣʠ ʩ ʥʠʢʝʣʝʤ ʈʝʥʝʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʤʝʩʠ ʵʬʝʜʨʠʥʘ ʠ ʧʩʝʚʜʦʵʬʝʜʨʠʥʘ. ʆʧʠʩʘʥʥʳʡ ʤʝ-
ʪʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
ʉʡʪ. 4. ʊʡʦʫʞʠ ʶʭʞʝʩʡʦʙ ʡʠ ʨʩʧʨʡʧʦʧʛʧʢ ʣʡʪʤʧʫʴ 

 
ʇʨʠʤʝʥʝʥʠʝ ʤʘʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚ ʥʘʰʠ ʜʥʠ ʠ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʧʨʦʧʠʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʷʚʣʷʝʪ-

ʩʷ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ. ʊʘʢʞʝ ʥʝʜʦʩʪʘʪʢʦʤ ʩʯʠʪʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʭʦʜʝ ʩʠʥʪʝʟʘ ʧʨʦʤʝʞʫ-
ʪʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ Ŭ-ʙʨʦʤʢʝʪʦʥʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʩʦʙʦʡ ʩʠʣʴʥʳʡ ʣʘʢʨʠʤʘʪʦʨ [4, c.115]. 

ʊʨʝʪʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʧʦʣʫʯʝʥʠʝ ʨʘʮʝʤʠʯʝʩʢʦʛʦ ʵʬʝʜʨʠʥʘ ʠʟ ʙʝʥʟʦʠʣʘʮʝ-
ʪʠʣʘ, ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʮʠʦʥʘʣʴʥʳʤ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʉʳʨʴʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ 
ʙʝʥʟʦʠʣʘʮʝʪʠʣʦʤ, ʧʦʣʫʯʘʶʪ ʠʟ ʤʦʥʦʭʣʦʨʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. ɼʘʣʝʝ ʧʨʦʚʦʜʷʪ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʝ ʤʝʪʠʣʘʤʠ-
ʥʠʨʦʚʘʥʠʝ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʩʤʝʩʠ. ʀʟ ʩʤʝʩʠ ʵʬʝʜʨʠʥ ʚʳʜʝʣʷʶʪ ʚ ʬʦʨʤʝ 
ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʦʛʦ ʚ ʚʦʜʝ ʦʢʩʘʣʘʪʘ. ɿʘʪʝʤ ʟʘ ʩʯʝʪ ʢʠʧʷʯʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʩʦ ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʭʣʦʨʦ-
ʚʦʜʦʨʦʜʘ ʧʦʣʫʯʘʶʪ ʛʠʜʨʦʭʣʦʨʠʜ ʵʬʝʜʨʠʥʘ [5, c.37]. ʆʧʠʩʘʥʥʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 5. 

 

 
ʉʡʪ. 5. ʊʡʦʫʞʠ ʶʭʞʝʩʡʦʙ ʡʠ ʚʞʦʠʧʡʤʙʯʞʫʡʤʙ 

 
ʕʬʝʜʨʠʥ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʝʥʥʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʧʨʠ ʣʝʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʥʝʜʫʛʦʚ. 

ʇʦʣʫʯʝʥʠʝ ʵʬʝʜʨʠʥʘ ʩʯʠʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦ-
ʜʘʤʠ ʩʠʥʪʝʟʘ. ʂʘʞʜʳʡ ʠʟ ʩʧʦʩʦʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʬʝʜʨʠʥʘ ʠʤʝʝʪ ʨʷʜ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ, ʯʪʦ 
ʟʘʩʪʘʚʣʷʝʪ ʧʨʦʜʦʣʞʘʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʤʝʪʦʜʳ ʠ ʠʟʦʙʨʝʪʘʪʴ ʥʦʚʳʝ. 
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ǱǯǤǠǭǡǟǬǧǾ ǩ ǳǪǤǨǡǭǯǧǰǱǲ 
ǰȋȇȏȌȍȁǿ ǮȍȊȇȌǿ ǟȊȄȉȐȄȄȁȌǿ 

ʩʪʫʜʝʥʪ 
ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚè 

 

 
ɻʛʞʝʞʦʡʞ  
ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʪʳʩʷʯʝʣʝʪʠʡ ʦʙʱʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʣʦ ʨʘʟʣʠʯʥʳʝ ʨʘʩʪʝʥʠʷ ʠ ʧʣʦʜʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʚʢʫʩʦʚʳʭ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʠʱʠ. ɺʦ ʚʨʝʤʝʥʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʚ XIX ʚʝʢʝ ʜʣʷ ʫʚʝʣʠʯʝ-
ʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʵʢʩʧʦʨʪʘ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʩʧʝʮʠʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ, 
ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʣʠʷʣʦ ʥʘ ʠʭ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ. ʏʪʦʙʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʪʝʨʶ ʚʢʫʩʦʚʳʭ ʠ 
ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʦʜʠʣʘʩʴ ʠʥʜʫʩʪʨʠʷ ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ, ʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʥʥʘʷ ʠʥʜʫʩʪʨʠʷ 
ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʚʢʫʩʦʚʳʭ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ 
ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʫʯʠʪʳʚʘʷ ʠʭ ʧʦʪʨʝʙʥʦʩʪʠ: ʧʨʝʜʧʦʯʪʝʥʠʷ, ʚʦʩʧʦʤʠʥʘʥʠʷ, ʦʙʳʯʘʠ ʠ ʪʨʘʜʠ-
ʮʠʠ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʠʥʜʫʩʪʨʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ, ʘ ʟʘʪʝʤ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʪʘʢʦʡ 
ʪʠʧ ʚʢʫʩʘ/ʘʨʦʤʘʪʘ, ʢʦʪʦʨʳʡ ʧʦʥʨʘʚʠʪʩʷ ʧʦʪʨʝʙʠʪʝʣʷʤ ʚ ʢʦʥʢʨʝʪʥʦʤ ʧʠʱʝʚʦʤ ʧʨʦʜʫʢʪʝ [1]. 

ʋʞʩʥʡʦ çʭʤʞʢʛʧʩè  
ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʦʚʘ flavor/flavour ʚ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʥʮʫ 14-ʛʦ ʠʣʠ 

ʥʘʯʘʣʫ 15-ʛʦ ʚʝʢʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʦʥʦ ʠʤʝʣʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʥʘʯʝʥʠʝ, ʦʪʥʦʩʷʱʝʝʩʷ ʢ ʦʙʦʥʷʪʝʣʴʥʦʡ 
ʩʠʩʪʝʤʝ, ʘ ʠʤʝʥʥʦ ʦʪʥʦʩʠʣʦʩʴ ʢ ʦʧʠʩʘʥʠʶ ʘʨʦʤʘʪʫ. ʆʜʥʘʢʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚ ʟʥʘʯʝʥʠʠ ʪʝʨʤʠʥʘ çʬʣʝʡ-
ʚʦʨè ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʨʦʣʴ ʦʙʦʥʷʥʠʷ ʩʪʘʣʘ ʥʝʜʦʦʮʝʥʠʚʘʪʴʩʷ ï çʢʘʯʝʩʪʚʘ, ʚʦʩʧʨʠʥʠ-
ʤʘʝʤʦʛʦ ʚʢʫʩʦʤ (ʩ ʧʦʤʦʱʴʶ ʟʘʧʘʭʘ)è ï ʦʥʠ ʚʦʟʥʠʢʣʠ ʥʝʩʢʦʣʴʢʦ ʧʦʟʞʝ, ʚ ʢʦʥʮʝ 17 ʚʝʢʘ. ʈʦʟʠʥ (1982) 
ʦʪʤʝʯʘʝʪ, ʯʪʦ ʥʝ ʚʩʝ ʷʟʳʢʠ ʥʝʩʫʪ ʵʪʦ ʧʦʩʣʝʜʥʝʝ, ʤʫʣʴʪʠʩʝʥʩʦʨʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝ ʤʦʛʫʪ 
ʭʦʨʦʰʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʧʝʨʚʠʯʥʳʝ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ (ʩʪʠʤʫʣʳ) ʠ ʦʙʱʠʡ ʬʣʝʡʚʦʨ (ʩʚʷʟʢʘ çʚʢʫʩ + 
ʟʘʧʘʭè) ʧʠʱʠ ʚʦ ʨʪʫ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʥʝ ʚʩʝ ʷʟʳʢʠ (ʜʘʞʝ ʥʝ ʚʩʝ ʝʚʨʦʧʝʡʩʢʠʝ ʷʟʳʢʠ) ʧʨʠʟʥʘʶʪ ʨʦʣʴ 
ʦʙʦʥʷʥʠʷ ʚ ʬʣʝʡʚʦʨʝ. ʕʪʦ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʜʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝ-
ʤʝʥʠ ʥʝʟʥʘʥʠʝ ʚʘʞʥʦʩʪʠ, ʢʘʢ ʚʢʫʩʘ, ʪʘʢ ʠ ʟʘʧʘʭʘ ʜʣʷ ʧʨʦʮʝʩʩʘ ʘʨʦʤʘʪʠʟʘʮʠʠ. ʕʪʦ ʪʘʢʞʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 
ʧʦʚʩʝʜʥʝʚʥʳʤ, ʥʝʪʝʭʥʠʯʝʩʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʤʠʥʦʚ çʚʢʫʩè ʠ çʬʣʝʡʚʦʨè ʢʘʢ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʭ. 
ʆʧʨʝʜʝʣʝʥʠʝ çʬʣʝʡʚʦʨʘè, ʜʘʥʥʦʝ ʇʨʘʫʪʦʤ, ʢʘʢ çʦʱʫʱʝʥʠʷ, ʢʦʪʦʨʦʝ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʚʝʱʝʩʪʚʘ ʧʨʠ 
ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʚʚʦʜʷʪʩʷ ʚ ʨʦʪ, ʧʨʠ ʵʪʦʤ ʥʦʟʜʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʢʨʳʪʳè [2], ʥʘ ʩʘʤʦʤ 

ɹʦʦʧʫʙʯʡʸ: ʘʚʪʦʨ ʩʪʘʪʴʠ ʧʨʠʚʦʜʠʪ ʜʘʥʥʳʝ ʦ ʧʨʦʬʝʩʩʠʠ ʬʣʝʡʚʦʨʠʩʪʘ. ʄʘʪʝʨʠʘʣ ʜʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 
ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʨʦʣʠ ʬʣʝʡʚʦʨʠʩʪʘ, ʘ ʪʘʢʞʝ ʦʧʠʩʳʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʜʘʥʥʦʡ ʧʨʦʬʝʩ-
ʩʠʠ. ʉʪʘʪʴʷ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʘ ʩʧʝʮʠʘʣʠʩʪʘʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʚ ʪ.ʯ. ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʭ ʩ 
ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʝʡ ʠ (ʠʣʠ) ʧʠʱʝʚʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʬʣʝʡʚʦʨʠʩʪ, ʘʨʦʤʘʪʠʟʘʪʦʨ, ʩʝʥʩʦʨʥʳʡ ʘʥʘʣʠʟ, ʧʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʬʣʝʡ-
ʚʦʨ, ʚʢʫʩ, ʟʘʧʘʭ, ʘʨʦʤʘʪ. 
 

REQUIREMENTS FOR A FLAVORIST 
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Abstract: The author of the article provides data on the profession of a flavorist. The material gives a descrip-
tion of the duties and role of a flavorist, and also describes the requirements for this profession. The article will 
be of interest to specialists of natural and technical sciences, including those closely related to food products 
and (or) food production.  
Key words: flavorist, flavor, sensory analysis, food industry, flavor, taste, smell, odour. 
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ʜʝʣʝ ʙʳʣʦ ʚʣʠʷʪʝʣʴʥʳʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʨʦʙʥʦʩʪʝʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʙʳʣʦ ʧʨʠʥʷʪʦ ʚ ʪʝʢʩʪʘʭ 
ʧʦ ʬʠʟʠʦʣʦʛʠʠ ʪʦʛʦ ʚʨʝʤʝʥʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ çʬʣʝʡʚʦʨè ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ çʢʦʤʧʣʝʢʩʥʦʝ ʩʦʯʝʪʘʥʠʝ 
ʦʙʦʥʷʪʝʣʴʥʳʭ, ʚʢʫʩʦʚʳʭ ʠ ʪʨʠʛʝʤʠʥʘʣʴʥʳʭ ʦʱʫʱʝʥʠʡ, ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ ʚʦ ʚʨʝʤʷ ʜʝʛʫʩʪʘʮʠʠè. ʅʘ 
ʬʣʝʡʚʦʨ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʪʘʢʪʠʣʴʥʳʝ, ʪʝʧʣʦʚʳʝ, ʙʦʣʝʟʥʝʥʥʳʝ ʠ (ʠʣʠ) ʢʠʥʝʩʪʝʟʠʯʝʩʢʠʝ ʦʱʫ-
ʱʝʥʠʷ [3]. 

ʅʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʚʢʫʩʘ ʚʢʫʩʦʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪʩʷ ʩ ʚʭʦʜʥʳʤʠ 
ʜʘʥʥʳʤʠ ʠʟ ʨʘʟʥʳʭ ʤʦʜʘʣʴʥʦʩʪʝʡ, ʥʘʧʨʠʤʝʨ, ʩ ʦʙʦʥʷʪʝʣʴʥʳʤʠ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʯʪʦʙʳ ʩʬʦʨʤʠʨʦ-
ʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ çʬʣʝʡʚʦʨʝè. ʆʙʦʥʷʪʝʣʴʥʳʝ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩʪʘʥʦʚʷʪʩʷ ʩʚʷʟʘʥʥʳʤʠ ʩʦ ʚʢʫʩʦ-
ʚʳʤʠ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʬʣʝʡʚʦʨʘ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʘʩʩʦʮʠʘʮʠʡ ʤʝʞʜʫ ʦʙʦʥʷʥʠʝʤ 
ʠ ʚʢʫʩʦʤ. ʕʪʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʚʢʫʩʘ, ʩ ʢʦʪʦʨʳʤ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʟʘʧʘʭ, ʠ ʙʳʣʦ ʦʙʥʘʨʫ-
ʞʝʥʦ, ʯʪʦ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʝʜʣʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʟʘʧʘʭʘ, ʥʘ ʢʦʪʦʨʳʡ ʨʝʘʛʠʨʫʝʪ ʥʝʡʨʦʥ, ʯʪʦ ʦʙʳʯʥʦ 
ʟʘʥʠʤʘʝʪ 40 ʠʩʧʳʪʘʥʠʡ ʫ ʧʨʠʤʘʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʣʝʡʚʦʨ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚʢʫʩʦïʦʙʦʥʷʪʝʣʴʥʦʡ 
ʢʦʥʚʝʨʛʝʥʮʠʝʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʝʥ [4]. 

ʉʣʝʜʩʪʚʠʝʤ ʩʦʯʝʪʘʥʠʷ ʟʘʧʘʭʘ ʠ ʚʢʫʩʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʘʧʘʭʠ, ʢʦʪʦʨʳʝ ʧʘʭʥʫʪ ʩʣʘʜʢʦ (ʠʣʠ ʩʦʣʝ-
ʥʦ, ʢʠʩʣʦ, ʛʦʨʴʢʦ), ʩʧʦʩʦʙʥʳ ʠʟʤʝʥʷʪʴ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ, ʢʦʛʜʘ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʚʤʝʩʪʝ ʢʘʢ ʬʣʝʡʚʦʨ. 
ʅʘʧʨʠʤʝʨ, ʢʣʫʙʥʠʯʥʳʡ ʘʨʦʤʘʪ (ʟʘʧʘʭ + ʩʣʘʜʢʠʡ ʚʢʫʩ) ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʙʦʣʝʝ ʩʣʘʜʢʠʡ, ʯʝʤ ʩʘʤ ʧʦ 
ʩʝʙʝ ʩʣʘʜʢʠʡ ʚʢʫʩ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʘʤ ʧʦ ʩʝʙʝ ʟʘʧʘʭ ʚ ʨʘʩʪʚʦʨʝ ʙʝʟʚʢʫʩʝʥ. ʊʘʢʦʝ ʫʣʫʯʰʝʥʠʝ ʚʢʫ-
ʩʘ, ʚʳʟʚʘʥʥʦʝ ʟʘʧʘʭʦʤ, ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʚʦ ʤʥʦʛʠʭ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʜʫʰʝʢ ʠ 
ʚʢʫʩʦʚʳʭ ʜʦʙʘʚʦʢ. ʉʫʱʝʩʪʚʫʶʱʘʷ ʤʦʜʝʣʴ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʢʘʞʜʦʝ 
ʦʱʫʱʝʥʠʝ ʟʘʧʘʭʘ ʚʩʝʛʜʘ ʚʳʟʳʚʘʝʪ ʧʦʠʩʢ ʚ ʧʘʤʷʪʠ ʧʨʝʜʳʜʫʱʠʭ ʚʩʪʨʝʯ ʩ ʵʪʠʤ ʟʘʧʘʭʦʤ. ɽʩʣʠ ʧʝʨʚʦʥʘ-
ʯʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʟʘʧʘʭʘ ʩʦʯʝʪʘʣʦʩʴ ʩʦ ʚʢʫʩʦʤ, ʪʦ ʢʨʦʩʩ-ʤʦʜʘʣʴʥʳʡ ʩʪʠʤʫʣ, ʪʦ ʝʩʪʴ ʬʣʝʡʚʦʨ, ʢʦʜʠ-
ʨʫʝʪʩʷ ʚ ʧʘʤʷʪʠ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʚʜʳʭʘʥʠʝ ʦʜʥʦʛʦ ʪʦʣʴʢʦ ʟʘʧʘʭʘ ʚʳʟʦʚʝʪ ʥʘʠʙʦʣʝʝ ʧʦʭʦʞʝʝ ʚʦʩʧʦʤʠʥʘ-
ʥʠʝ-ʘʩʩʦʮʠʘʮʠʶ ʦ ʬʣʝʡʚʦʨʝ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʢʘʢ ʟʘʧʘʭ, ʪʘʢ ʠ ʚʢʫʩʦʚʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. ʊʘʢ, 
ʥʘʧʨʠʤʝʨ, ʚʜʳʭʘʥʠʝ ʟʘʧʘʭʘ ʢʘʨʘʤʝʣʠ ʘʢʪʠʚʠʨʫʝʪ ʧʘʤʷʪʴ ʦ ʬʣʝʡʚʦʨʝ ʢʘʨʘʤʝʣʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ 
ʩʝʙʷ ʢʦʤʧʦʥʝʥʪ ʩʣʘʜʢʦʛʦ ʚʢʫʩʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʣʠʙʦ ʢ ʚʦʩʧʨʠʷʪʠʶ ʧʘʭʥʫʱʠʭ ʚʢʫʩʦʚʳʭ ʩʚʦʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ 
ʩʣʘʜʦʩʪʴ, ʣʠʙʦ, ʚ ʩʣʫʯʘʝ ʩʤʝʩʠ, ʢ ʚʦʩʧʨʠʷʪʠʶ ʢʦʤʙʠʥʘʮʠʠ ʧʘʤʷʪʠ ʟʘʧʘʭʘ ʩ ʬʠʟʠʯʝʩʢʠ ʧʨʠʩʫʪʩʪʚʫʶʱʠʤ 
ʚʢʫʩʦʚʳʤ ʚʝʱʝʩʪʚʦʤ ʚ ʨʘʩʪʚʦʨʝ. ʍʦʪʷ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʤʳ ʦʩʦ-
ʟʥʘʝʤ ʢʦʜʠʨʦʚʘʥʠʝ ʚʢʫʩʦʚʳʭ ʩʚʦʡʩʪʚ ʟʘʧʘʭʘ [5, ʩ. 47-52]. 

ʉʧʤʵ ʡ ʧʚʸʠʙʦʦʧʪʫʡ ʭʤʞʢʛʧʩʡʪʫʧʛ  
ɺ ʩʚʷʟʠ ʩ ʪʨʝʥʜʦʤ ʥʘ ʟʜʦʨʦʚʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʧʝʨʝʜ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʘʨʦʤʘʪʠʟʘ-

ʪʦʨʦʚ ʠ ʚʢʫʩʦʘʨʦʤʘʪʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʩʪʦʠʪ ʟʘʜʘʯʘ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʥʦ 
ʠ ʫʤʝʥʴʰʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʦʚ, ʥʘʪʨʠʷ ʠ ʪ.ʜ.[6, ʩ. 1078ï1079]. 

ʉʧʝʮʠʘʣʠʩʪʳ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʨʘʟʨʘʙʦʪʢʫ ʚʢʫʩʦʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʜʦʙʘʚʣʷʝʤʳʭ ʚ 
ʧʨʦʜʫʢʮʠʶ, ʠʟʚʝʩʪʥʳ ʢʘʢ ʬʣʝʡʚʦʨʠʩʪʳ ʠʣʠ ʭʠʤʠʢʠ-ʪʝʭʥʦʣʦʛʠ ʚʢʫʩʦʘʨʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʦ ʩʫʪʠ, ʬʣʝʡʚʦʨʠʩʪʳ ï ʵʪʦ ʭʠʤʠʢʠ. ʆʥʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʠ ʬʦʨʤʫʣʘʭ 
ʜʣʷ ʠʤʠʪʘʮʠʠ ʠʣʠ ʧʝʨʝʤʝʥʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ; ʨʘʩʧʦʟʥʘʶʪ ʦʪʪʝʥʢʠ ʚʢʫ-
ʩʦʚ ʠ ʘʨʦʤʘʪʦʚ, ʧʦʜʙʠʨʘʶʪ ʢʦʤʧʦʥʝʥʪʳ ʠ ʩʤʝʰʠʚʘʶʪ ʠʭ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ [7, ʩ. 244]. 

ʌʣʝʡʚʦʨʠʩʪʳ ʜʦʣʞʥʳ ʟʥʘʪʴ ʤʥʦʞʝʩʪʚʦ ʙʝʟʦʧʘʩʥʳʭ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝ-
ʱʝʩʪʚ, ʧʦʥʠʤʘʪʴ ʠʭ ʩʝʥʩʦʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʦʙʦʡ. ʕʪʦ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʦʧʳʪʘ ʚ ʜʘʥʥʦʡ 
ʦʙʣʘʩʪʠ [8]. 

ʌʣʝʡʚʦʨʠʩʪ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠʣʠ ʥʘʪʫ-
ʨʘʣʴʥʳʭ ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ ʠ ʧʠʱʝʚʳʭ ʦʪʜʫʰʝʢ. ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʘʨʦʤʘʪʠʟʘʮʠʠ ʜʦʣʞʝʥ ʟʥʘʪʴ, ʢʘʢʠʝ ʭʠʤʠ-
ʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʩʦʜʝʨʞʘʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʦʙʲʝʢʪʝ, ʧʨʝʞʜʝ ʯʝʤ ʚʦʩʩʦʟʜʘʪʴ ʝʛʦ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. 
ʍʠʤʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʘʨʦʤʘʪʠʟʘʪʦʨʘ, ʠʜʝʥʪʠʯʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʤʫ ʧʨʦʜʫʢʪʫ, ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʬʦʨʤʫʣʝ ʘʨʦʤʘʪʠʟʘʪʦʨʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠʣʠ ʞʠʚʦʪʥʦʛʦ ʩʳʨʴʷ. ʅʘʧʨʠʤʝʨ, ʚʘʥʠʣʠʥ ï 
ʘʨʦʤʘʪʠʟʘʪʦʨ, ʫʩʠʣʠʪʝʣʴ ʚʢʫʩʘ ʠ ʘʨʦʤʘʪʘ. ʄʦʣʝʢʫʣʳ ʚʘʥʠʣʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʦʨʤʫʣʝ ʥʘʪʫʨʘʣʴʥʦʡ 
ʚʘʥʠʣʠ, ʧʦʵʪʦʤʫ ʚʘʥʠʣʠʥ ʷʚʣʷʝʪʩʷ ʠʜʝʥʪʠʯʥʳʤ ʥʘʪʫʨʘʣʴʥʦʤʫ ʘʨʦʤʘʪʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ [9, ʩ. 300]. 

ɸ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚʢʫʩʦʘʨʦʤʘʪʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʢ ʙʝʟʚʢʫʩʥʦʤʫ ʩʠʥʪʝʪʠʯʝʩʢʦʤʫ ʤʷʩʫ ʧʨʦʜʫʢʪ ʧʦ ʚʢʫ-
ʩʫ ʠ ʘʨʦʤʘʪʫ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʙʣʠʞʝʥʥʳʤ ʢ ʥʘʪʫʨʘʣʴʥʦʤʫ. ɺʢʫʩ ʠ ʘʨʦʤʘʪ ʤʘʨʛʘʨʠʥʘ ʜʦʣʞʝʥ ʧʨʠʙʣʠʞʘʪʴ-
ʩʷ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʢʫʩʫ ʠ ʟʘʧʘʭʫ ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ [10, ʩ. 232]. 



14 Ǭǟǲǩǟ* ǧǬǬǭǡǟǵǧǧ* ǭǠǯǟǦǭǡǟǬǧǤ 

 

II ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʌʣʝʡʚʦʨʠʩʪʳ ʦʪʚʝʯʘʶʪ ʟʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʚʢʫʩʦʚ ʠ ʘʨʦʤʘʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʧʦ-
ʪʨʝʙʠʪʝʣʝʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ ʢʦʤʧʘʥʠʠ. ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ ʘʨʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʘʶʪ ʚ ʢʦʤʘʥʜʝ ʩ 
ʤʘʨʢʝʪʦʣʦʛʘʤʠ, ʘʥʘʣʠʪʠʢʘʤʠ, ʪʝʭʥʦʣʦʛʘʤʠ, ʵʢʩʧʝʨʪʘʤʠ ʩʝʥʩʦʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʠʜʝʘʣʴʥʳʝ 
ʘʨʦʤʘʪʠʟʘʪʦʨʳ ʠ ʚʢʫʩʦʘʨʦʤʘʪʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʨʳʥʢʘ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ [1]. 

ʇʪʦʧʛʦʴʞ ʯʞʤʡ ʭʤʞʢʛʧʩʡʪʫʧʛ  
ʇʝʨʚʘʷ ʮʝʣʴ ʬʣʝʡʚʦʨʠʩʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʜʫʢʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʠʩʭʦʜʥʳʤ ʚʢʫʩʫ ʠʣʠ 

ʘʨʦʤʘʪʫ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʡ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʟʘʢʦʥʦʜʘʪʝʣʴ-
ʩʪʚʘ. ʉʣʝʜʫʶʱʘʷ ʮʝʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚʢʫʩʘ, ʢʦʛʜʘ ʧʨʝʜʧʨʠʷʪʠʝ 
ʭʦʯʝʪ ʫʚʝʣʠʯʠʪʴ ʧʨʠʙʳʣʴ, ʘʢʪʫʘʣʠʟʠʨʦʚʘʚ ʧʨʦʜʫʢʮʠʶ ʧʦʜ ʩʝʥʩʦʨʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʠʣʠ 
ʞʝʣʘʝʪ ʦʙʥʦʚʠʪʴ ʧʨʦʜʫʢʪ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʩ ʧʨʦʜʫʢʮʠʝʡ ʢʦʥʢʫʨʝʥʪʦʚ. ʊʨʝʪʴʷ ʮʝʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʩʦʟʜʘʥʠʠ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʦʛʦ ʚʢʫʩʘ ʠ ʘʨʦʤʘʪʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʢʫʩʦʘʨʦʤʘʪʠʯʝʩʢʠʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦ-
ʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʣʝʡʚʦʨʠʩʪʘʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʢʫʩʘ ʠʣʠ ʘʨʦʤʘʪʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʙʝʟʦʧʘʩʥʳʤʠ ʜʣʷ ʧʦ-
ʪʨʝʙʣʝʥʠʷ ʯʝʣʦʚʝʢʘ. ʉʫʱʝʩʪʚʫʝʪ ʦʢʦʣʦ 4000 ʨʘʟʣʠʯʥʳʭ ʚʢʫʩʦʘʨʦʤʘʪʠʯʝʩʢʠʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʨʘʟ-
ʨʝʰʝʥʥʳʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʱʝʚʳʭ ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ. ʇʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʵʪʠʭ ʚʝʱʝʩʪʚ 
ʫʢʘʟʘʥ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʛʣʘʤʝʥʪʝ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ 029/2012 çʊʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʜʦ-
ʙʘʚʦʢ, ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚè (ʜʘʣʝʝ ï ʊʈ ʊʉ 029/2012). 

ʇʨʠʤʝʥʝʥʠʝ ʥʘʪʫʨʘʣʴʥʳʭ ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ ʠ ʧʠʱʝʚʳʭ ʦʪʜʫʰʝʢ ʥʝ ʜʦʣʞʥʦ: 

- ʚʚʦʜʠʪʴ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʟʘʙʣʫʞʜʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦ ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʮʠʠ;  

- ʫʭʫʜʰʘʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʮʠʠ;  

- ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʩʦʢʨʳʪʠʷ ʧʦʨʯʠ ʠʣʠ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ; 

- ʧʨʝʚʳʰʘʪʴ ʜʦʧʫʩʪʠʤʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʦʨʤʠʨʫʝʤʳʭ ʚʝʱʝʩʪʚ, ʫʢʘʟʘʥʥʳʭ ʚ ʊʈ ʊʉ 029/2012.  
ʋʩʞʚʧʛʙʦʡʸ ʣ ʭʤʞʢʛʧʩʡʪʫʬ  
ʋ ʬʣʝʡʚʦʨʠʩʪʦʚ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠ-

ʟʘ, ʘ ʪʘʢʞʝ ʘʥʦʤʘʣʠʡ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. 
ʉʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠʣʠ ʥʘʪʫʨʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ ʠ ʧʠʱʝʚʳʭ ʦʪʜʫʰʝʢ ʜʦʣʞʥʳ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʣʠʮʘ, ʧʨʦʰʝʜʰʠʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʩʝʥʩʦʨʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʠʤʝʶʱʠʝ ʩʝʨʪʠʬʠʢʘʪ 
ʫʨʦʚʥʷ ʩʝʥʩʦʨʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʝʥʩʦʨʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʬʣʝʡʚʦʨʠʩʪʦʚ 
ʚʢʣʶʯʘʝʪ ʧʨʦʚʝʨʢʫ: 

- ʚʳʷʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʥʘʨʫʰʝʥʠʡ ʩʝʥʩʦʨʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦ ʪʘʢʠʤ 
ʙʣʦʢʘʤ, ʢʘʢ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʟʘʧʘʭʦʚ ʠ ʚʢʫʩʦʚ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʪʨʦʪʳ ʩʝʥʩʦʨʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ. 
ʊʘʢʞʝ ʭʠʤʠʢʠ ʧʦ ʘʨʦʤʘʪʠʟʘʮʠʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʭʦʨʦʰʫʶ ʩʝʥʩʦʨʥʫʶ ʧʘʤʷʪʴ ʥʘ ʟʘʧʘʭʠ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʠ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʩ ʘʨʦʤʘʪʘʤʠ, ʥʘʡʜʝʥʥʳʤʠ ʚ ʧʨʠʨʦʜʝ, ʘ ʟʘʪʝʤ ʧʳʪʘʪʴʩʷ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʠʭ ʚ ʣʘʙʦʨʘ-
ʪʦʨʠʠ. ʌʣʝʡʚʦʨʠʩʪʳ ʦʙʷʟʘʥʳ ʟʥʘʪʴ ʚʩʝ ʨʘʟʨʝʰʝʥʥʳʝ ʧʠʱʝʚʳʝ ʘʨʦʤʘʪʠʟʘʪʦʨʳ: ʠʭ ʭʠʤʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ, 
ʥʘʟʚʘʥʠʷ ʚ ʦʙʱʝʧʨʠʥʷʪʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝ ʠ ʪʦ, ʢʘʢ ʧʘʭʥʝʪ ʢʘʞʜʦʝ ʩʦʝʜʠʥʝʥʠʝ ʠ ʢʘʢʠʤʠ ʚʢʫʩʦʚʳʤʠ ʩʚʦʡ-
ʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ. ʅʘʯʠʥʘʶʱʝʤʫ ʩʧʝʮʠʘʣʠʩʪʫ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʪʴ ʦʢʦʣʦ 1000 ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ ʘʨʦʤʘʪʠʟʘʮʠʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʨʘʙʦʪʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘ-
ʣʠ ʢʦʤʧʦʥʝʥʪʳ ʙʦʣʴʰʠʥʩʪʚʘ ʘʨʦʤʘʪʦʚ ʧʨʠʨʦʜʳ. 

ʌʣʝʡʚʦʨʠʩʪʳ ʜʦʣʞʥʳ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʦʙʣʘʩʪʷʭ [11]: 

- ʦʨʛʘʥʠʯʝʩʢʘʷ ʭʠʤʠʷ, ʧʠʱʝʚʘʷ ʭʠʤʠʷ;  

- ʤʠʢʨʦʙʠʦʣʦʛʠʷ; 

- ʤʝʪʨʦʣʦʛʠʷ; 

- ʨʘʟʜʝʣʝʥʠʝ, ʚʳʜʝʣʝʥʠʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʢʫʩʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ; 

- ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʚʳʜʝʣʝʥʠʷ ʚʢʫʩʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ; 

- ʩʝʥʩʦʨʥʳʡ ʘʥʘʣʠʟ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ; 

- ʪʝʭʥʦʣʦʛʠʷ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʠ ʠʥʛʨʝʜʠʝʥʪʦʚ; 

- ʧʨʦʮʝʩʩʳ ʘʨʦʤʘʪʠʟʘʮʠʠ, ʩʦʟʜʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ; 

- ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ (ʟʥʘʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ); 
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- ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

- ʧʨʦʝʢʪʥʳʡ ʤʝʥʝʜʞʤʝʥʪ. 
ʌʣʝʡʚʦʨʠʩʪ ʜʦʣʞʝʥ [11]:  

- ʠʤʝʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʭʠʤʠʢʘ-ʪʝʭʥʦʣʦʛʘ ʠʣʠ ʙʠʦʪʝʭʥʦʣʦʛʘ ʠ ʧʨʦʡʪʠ ʧʨʦ-
ʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ;  

- ʠʤʝʪʴ ʩʝʨʪʠʬʠʢʘʪ ʦ ʧʨʦʚʝʨʢʝ ʫʨʦʚʥʷ ʩʝʥʩʦʨʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ;  

- ʟʥʘʪʴ ʪʦʚʘʨʦʚʝʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʠʱʝʚʳʭ ʦʪʜʫʰʝʢ ʠ ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ, ʘʩʩʦʨʪʠʤʝʥʪ, ʨʝ-
ʮʝʧʪʫʨʫ ʠ ʪʝʭʥʦʣʦʛʠʶ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ;  

- ʟʥʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʩʧʦ-
ʤʦʛʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ;  

- ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʭʨʘʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʟʘʧʘʩ ʭʠʤʠ-
ʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ; 

- ʫʤʝʪʴ ʦʙʨʘʱʘʪʴʩʷ ʩ ʭʠʤʠʯʝʩʢʦʡ ʧʦʩʫʜʦʡ ʠ ʩʦʙʣʶʜʘʪʴ ʪʝʭʥʠʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. 
ʀʙʣʤʷʰʞʦʡʞ 
ʀʪʘʢ, ʨʘʩʩʤʦʪʨʝʚ ʪʝʤʫ çʊʨʝʙʦʚʘʥʠʷ ʢ ʬʣʝʡʚʦʨʠʩʪʫè, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʵʪʘ ʧʨʦʬʝʩʩʠʷ 

ʧʦʣʴʟʫʝʪʩʷ ʚ ʧʠʱʝʚʦʡ ʠʥʜʫʩʪʨʠʠ ʰʠʨʦʢʠʤ ʩʧʨʦʩʦʤ, ʦʜʥʘʢʦ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʥʝ ʦʙʫʯʘ-
ʶʪ ʜʘʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʥʦ ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʭʠʤʠʢ-ʪʝʭʥʦʣʦʛ. ʂ 
ʩʧʝʮʠʘʣʠʩʪʫ-ʬʣʝʡʚʦʨʠʩʪʫ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʝʙʦʚʘʥʠʡ, ʥʘʯʠʥʘʷ ʦʪ ʟʥʘʥʠʡ ʦʨʛʘʥʠ-
ʯʝʩʢʦʡ ʭʠʤʠʠ, ʟʘʢʘʥʯʠʚʘʷ ʧʨʦʝʢʪʥʳʤ ʤʝʥʝʜʞʤʝʥʪʦʤ. ɺ ʵʪʦʡ ʧʨʦʬʝʩʩʠʠ ʚʘʞʥʳ ʥʝ ʪʦʣʴʢʦ ʟʥʘʥʠʷ ʠ ʫʤʝ-
ʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʤʝʥʷʪʴ ʠʭ, ʘ ʝʱʝ ʠ ʦʩʪʨʦʪʘ ʩʝʥʩʦʨʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʝʥ-
ʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʧʝʮʠʘʣʠʩʪʫ. 
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The main tasks that affect neural networks relate to the problem of infection. They consist in changing 

the input image, that is, the class of its implementation, to some network/class combination. networks meet 
reference patterns - such patterns, the loss of occurrence meets to the meeting penalty class. Then, some un-
known image is fed to the network input, and the network tries to correlate it with some reference image using 
the older algorithm. We can say that neural networks carry out clustering of images. Since the cluster analysis 
of participants in the securities market, neural networks can be used to predict the value of shares, which is an 
urgent task, moreover, strictly unsolvable at the moment. 

The development of artificial neural networks is inspired by biology. That is, when considering network 
configurations and algorithms, researchers use terms borrowed from the principles of organizing brain activity. 
But this is where the analogy ends. Our knowledge of the workings of the brain is so limited that there are few 
well-proven patterns for those who wish to be guided by them. Therefore, network designers have to go be-
yond current biological knowledge in search of structures that can perform useful functions. In many cases, 
this leads to the need to abandon biological plausibility, the brain becomes just a metaphor, and networks are 
created that are impossible in living matter or require implausibly large assumptions about the anatomy and 
functioning of the brain. 

Despite the fact that the connection with biology is weak and often insignificant, artificial neural networks 
continue to be compared with the brain. Their functioning often bears a superficial resemblance to human 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʣʛʦʨʠʪʤʦʚ ʢʣʘʩʩʘ YOLO ʜʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʦʙʨʘ-
ʟʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ɹʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʜʘʥʥʳʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʧʨʦʠʟʚʝʜʝʥʦ ʦʙʫʯʝ-
ʥʠʝ ʠ ʧʦʜʙʦʨ ʦʩʥʦʚʥʳʭ ʛʠʧʝʨʧʘʨʘʤʝʪʨʦʚ ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ YOLO, ʚʳʧʦʣʥʝʥʦ ʜʝʪʝʢʪʠʨʦʚʘ-
ʥʠʝ ʥʘ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ, opencv, python, imageai, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, yolo. 
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Abstract: The article investigates the efficiency of YOLO class algorithms for pattern detection in an image. 
Data were prepared for training neural networks, training and selection of the main hyperparameters of YOLO 
convolutional neural networks were performed, and detection was performed on test data. 
Key words: image recognition, opencv, python, imageai, neural networks, yolo. 
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cognition, so it is difficult to avoid this analogy. Unfortunately, such comparisons are not fruitful and create un-
realistic expectations, inevitably leading to disappointment. 

The transport network in the city occupies a very important position, and is often called the "circulatory 
system" of the city. 

However, every day a huge number of cars get stuck in traffic jams and paralyze traffic in the city. 
Sometimes, the time lost in traffic jams reaches several hours, resulting in economic, psychological and envi-
ronmental damage. 

To control and manage traffic, automated traffic control systems (hereinafter ASUDD) are currently be-
ing installed. Such a system allows you to centrally manage a network of road controllers (traffic lights) using 
communication devices with road controllers (hereinafter referred to as RDC). 

This work is a tracking system based on the processing of a photo and video stream and its subsequent 
analysis. 

The system should be able not only to estimate the number of passing vehicles by lanes, but also to 
take into account the type of traffic flow in the main categories (cars, trucks, public transport). 

1 OVERVIEW OF NEURAL NETWORKS ARCHITECTURES 
Currently, there are many algorithms for solving computer vision problems. However, neural networks 

are considered the most promising. CNNs are used to solve computer vision problems such as classification, 
detection, and segmentation. 

To solve this problem, there are various CNN architectures, such as RetinaNet, Faster R-CNN, YOLO 
v3. We chose the last 

According to the principle of functioning of the YOLO v3 SNS architecture, it is similar to the YOLO v2 
SNS. 

SNA YOLO v2 uses Darknet-19 as architecture for feature extraction. 
Receiving an image as an input, the network issues a prediction in the form of a tensor with the dimen-

sion [grid width, grid height, anchors * (4 + 1 + classes)], where grid width and grid height are the number of 
cells in width and height into which the image is divided. Anchors - The number of anchor bounding boxes. 
The number 4 is the coordinates of the bounding boxes, and 1 is the probability that there is an object in the 
given bounding box. Classes - conditional probabilities of classes. In this paper, the number of cells is 13, 
since the input image size was 416x416 pixels, the number of classes is 4. The number of anchor bounding 
boxes is one of the network hyperparameters to be fitted. 

Since YOLO v2 predicts more objects than necessary (Fig. 1), the extra bounding boxes are discarded 
using the non-maximum suppression (NMS) algorithm. 

Darknet-53 is used as the architecture for feature extraction. As the name implies, the network contains 
53 convolutional layers. In addition to a larger number of layers, the network of this architecture contains re-
sidual blocks, like networks of the ResNet architecture [3]. In addition, the network of this architecture resem-
bles the Feature Pyramid Network (FPN). This improves the accuracy of detecting objects of different scales. 

 

 
Fig. 1. Possible Bounding Boxes 
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However, this network has several distinctive features. 
To implement the CNN, various libraries are available for different programming languages. But I settled 

on the Python language, since for this language there are many libraries that help in writing code, such as: 
Tensorflow, Keras, Pytorch, MXNet [1, 2, 3, 4]. 

It was decided to implement the CNN using the Tensorflow library, since this library is the most popular 
of those listed, contains detailed documentation, and also comes in conjunction with the Keras framework, 
which simplifies the process of writing neural networks. 

2 TRAINING AND TESTING 
The process of training the network "YOLO v.3.0" was carried out using the built-in functionality of the 

Darknet framework, which underlies the technical implementation of this network model. This framework al-
lows you to set the network structure using configuration files and specify hyperparameters for network opera-
tion and training. It can also be used to launch a neural network for image or video processing, to train a neu-
ral network to check the quality of the training performed on a test sample. 

The neural network is trained over several epochs. During this process, at each stage, the weights are 
optimized using gradient descent and backpropagation methods. 

The duration of the detector training is measured in the number of training iterations - this is a feature of 
the framework. YOLOv3 was trained over 30 thousand iterations, each of which had 64 images, which is equiva-
lent to about 20 epochs. The process of error reduction and growth of the mAP metric is shown in Figure 2. 

Classifier training lasted ten times longer - 200 epochs. This is due to the fact that there are several 
times less data for training the classifier than for the detector (Figure 5). 

On average, we take about 5 seconds to work, given the weakness of the computer on which the sys-
tem was tested, it can be assumed that on a more powerful computer the system could work in real time. 

 

 
Fig. 2. YOLO v3 Neural Network Error Graph 

 
An example of detector operation is shown in Figures 3, 4. 
 

 
Fig. 3. The result of the neural network 
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As a result of the work, material on the topic was studied, data was collected for the implementation of 
the program, an analysis of various convolutional neural networks was carried out, an expert assessment was 
carried out, the results of which determined the most optimal CNN for use. Data for model training was collect-
ed, pattern recognition models were created and trained on YOLO v3. An image recognition program based on 
image vectorization has been created. 

 

 
Fig. 4. The result of the work of the neural network on a real example 

 

 
Fig. 5. The result of the classifier 

 
During the performance check, the system performed well, however, incorrect results were observed for 

distant cars, and the speed of the program is not yet at an ideal level. 
Thus, we can conclude that the goal and objectives set at the beginning of the work were fully achieved 

by us. 
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ʉʇʙɻʋʇʊɼ (ɺʐʊʕ) 
 

 
ɺ ʥʘʰʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʠ ʠʜʫʪ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ. ɿʘʚʦʜʳ ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʝ ʙʦʣʴʰʝ ʥʦʚʦʛʦ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ, ʨʘʟʚʠʚʘʝʪʩʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʠ ʤʳ ʜʦʙʠʣʠʩʴ ʙʦʣʴʰʠʭ ʫʩʧʝʭʦʚ ʚ ʦʩʚʦʝʥʠʠ ʢʦʩʤʦʩʘ. ʕʪʦʪ 
ʩʧʠʩʦʢ ʤʦʞʥʦ ʧʨʦʜʦʣʞʘʪʴ ʦʯʝʥʴ ʜʦʣʛʦ, ʥʦ ʩʝʛʦʜʥʷ ʥʘʤ ʧʨʝʜʩʪʦʠʪ ʧʦʛʦʚʦʨʠʪʴ ʦ ʥʘʚʠʛʘʮʠʠ ʠ ʫʯʘʩʪʠʠ 
ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʘʭ ð ʘʚʪʦʤʦʙʠʣʷʭ, ʫʧʨʘʚʣʷʝʤʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣ-
ʣʝʢʪʦʤ (ʩʠʩʪʝʤʘ ʘʚʪʦʧʠʣʦʪʘ, ʢʘʢ ʚ ʘʚʪʦʤʦʙʠʣʷʭ Tesla) ʠ ʜʦʩʪʘʚʢʝ, ʦʙʝʩʧʝʯʠʚʘʝʤʦʡ ʜʨʦʥʘʤʠ ʙʝʟ ʢʘʢʠʭ-
ʣʠʙʦ ʦʧʝʨʘʪʦʨʳ. 

ʉʘʤʳʡ ʦʯʝʚʠʜʥʳʡ ʧʨʠʤʝʨ ʣʝʞʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ð ʚʘʤ ʧʨʦʩʪʦ ʥʫʞʥʦ ʦʪʢʨʳʪʴ ʩʚʦʡ ʪʝʣʝʬʦʥ. ɺ 
ʙʦʣʴʰʠʥʩʪʚʝ ʆʉ ʫʞʝ ʫʩʪʘʥʦʚʣʝʥʦ ʵʪʦ ʧʨʠʣʦʞʝʥʠʝ ð ʠ ʜʘ, ʷ ʛʦʚʦʨʶ ʦ ʢʘʨʪʘʭ, ʪʘʢʠʭ ʢʘʢ Google Maps 
ʠʣʠ Magic Earth. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦ ʩʧʫʪʥʠʢʦʚ, ʥʘʧʨʠʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʫʣʠʮ, ʘ ʟʘʪʝʤ ʧʦ-
ʷʚʣʷʝʪʩʷ ʀʀ, ʚʳʯʠʩʣʷʶʱʠʡ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʫʪʠ. ɺʳ ʜʘʞʝ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʬʠʣʴʪʨ ð ʩʘʤʳʡ ʜʝʰʝ-
ʚʳʡ ʩʧʦʩʦʙ, ʩ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʝʨʝʚʦʜʦʚ ʠ ʪʘʢ ʜʘʣʝʝ. 

ɺ ʀʀ ʝʩʪʴ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʘʷ ʚʝʱʴ ð ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʤʦʨʩʢʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʝ! ʄʦʨʩʢʘʷ 
ʢʦʤʧʘʥʠʷ Moller-Maersk ʧʨʦʚʝʜʝʪ ʠʩʧʳʪʘʥʠʷ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥ-
ʪʝʣʣʝʢʪʘ (ʀʀ) ʥʘ ʙʦʨʪʫ ʦʜʥʦʛʦ ʠʟ ʩʚʦʠʭ ʥʦʚʳʭ ʢʦʥʪʝʡʥʝʨʦʚʦʟʦʚ ʣʝʜʦʚʦʛʦ ʢʣʘʩʩʘ çɿʠʤʥʠʡ ʜʚʦʨʝʮè. Sea 
Machines ʦʙʷʟʘʣʘʩʴ ʫʩʪʘʥʦʚʠʪʴ ʩʠʩʪʝʤʫ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠ 
ʦʧʨʝʜʝʣʝʥʠʝ ʜʘʣʴʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʘ (LiDAR), ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘ-
ʥʠʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʢʦʤʧʘʥʠʠ ʧʣʘʥʠʨʫʶʪ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʀʀ, ʧʦʟʚʦʣʠʚ ʝʤʫ ʦʪʩʣʝʞʠʚʘʪʴ ʥʝ 
ʪʦʣʴʢʦ ʥʘʜʚʦʜʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ, ʥʦ ʠ ʧʦʜʚʦʜʥʳʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʢʦʨʘʙʣʴ ʩʤʦʞʝʪ ʤʘʥʝʚʨʠʨʦʚʘʪʴ ʯʝʨʝʟ 
ʢʦʨʘʣʣʦʚʳʝ ʨʠʬʳ, ʤʦʨʩʢʦʡ ʤʫʩʦʨ ʠ ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʨʳʙ ʠʣʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ʢʠʪʦʚ, ʜʝʣʴʬʠ-
ʥʦʚ) ʙʝʟ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʨʝʜʘ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥ-
ʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʨʩʢʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʚʩʝ ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ 
ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɹʦʦʧʫʙʯʡʸ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʩʬʝʨʝ ʥʘʚʠʛʘʮʠʠ ʠ ʘʚʪʦ-
ʧʠʣʦʪʠʨʦʚʘʥʠʷ ʥʘʟʝʤʥʳʭ ʠ ʥʘʚʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʜʚʠʛʘʝʪʩʷ ʛʠʧʦʪʝʟʘ ʦ 
ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʦʙʣʘʩʪʠ ʥʘʚʠʛʘʮʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʘʚʠʛʘʮʠʷ, ʘʚʪʦʧʠʣʦʪ, ʥʘʙʦʨ ʜʘʥʥʳʭ, ʦʙʥʘʨʫʞʝʥʠʝ. 
 

ARTIFICIAL INTELLIGENCE IN NAVIGATION 
 

Efremov Vladislav Maksimovich 
 

Scientific adviser: Leonova Nadezda Lvovna 
 
Abstract. The paper discusses the development of artificial intelligence in the field of navigation and autopilot-
ing of vehicles and vessels. As a result of discussing the topic, a hypothesis is expressed about the further 
development of artificial intelligence in the field of navigation. 
Key words: artificial intelligence, navigation, autopilot, data set, detection. 
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ʆʜʥʘʢʦ ʫʞʝ ʝʩʪʴ ʧʨʦʝʢʪʳ ʠ ʧʨʦʛʨʘʤʤʳ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʚ ʄʈʊʂ ʚʳʧʦʣʥʷʝʪ ʨʝʘʣʴ-
ʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʧʨʦʚʦʜʷʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʀʀ, 
ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ). ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʢ ʚ 
ʤʦʨʩʢʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʚ ʧʨʠʤʝʥʝʥʠʠ ʩʠʩʪʝʤ ʀʀ ʈʦʩʩʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʩʪʘʝʪ ʦʪ ʟʘʨʫ-
ʙʝʞʥʳʭ ʨʘʙʦʪ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʦʢ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʜʝʨ-
ʞʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ 
ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʊʝʧʝʨʴ ʜʘʚʘʡʪʝ ʧʦʜʫʤʘʝʤ ʥʝ ʪʦʣʴʢʦ ʦ ʢʦʨʘʙʣʷʭ, ʥʦ ʠ ʦ ʚʩʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʝ. ɺ 2019 ʛʦʜʫ 
ʀʣʦʥ ʄʘʩʢ ʧʨʝʜʩʪʘʚʠʣ ʤʠʨʫ ʥʦʚʳʡ ʤʠʢʨʦʯʠʧ ʜʣʷ ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ʂʦʣʠʯʝʩʪʚʦ ʪʨʘʥʟʠʩʪʦʨʦʚ, 
ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʯʠʧʘ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʧʝʯʘʪʣʷʝʪ: 6 ʤʠʣʣʠʘʨʜʦʚ. ʅʦ, ʢʦʥʝʯʥʦ ʞʝ, ʨʝʯʴ 
ʠʜʝʪ ʥʝ ʪʦʣʴʢʦ ʦ ʮʠʬʨʘʭ, ʥʦ ʠ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʷʭ ʠ ʘʨʭʠʪʝʢʪʫʨʝ. ʂʘʞʜʳʡ ʙʦʨʪʦʚʦʡ ʢʦʤʧʴ-
ʶʪʝʨ Tesla ʙʫʜʝʪ ʠʤʝʪʴ ʜʚʘ ʯʠʧʘ ʀʀ, ʠ ʯʠʧʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʮʝʥʠʚʘʶʪ, ʯʪʦ ʘʚʪʦʤʦʙʠʣʴ ʜʦʣʞʝʥ ʜʝ-
ʣʘʪʴ ʜʘʣʴʰʝ. ʂʦʤʧʴʶʪʝʨ ʩʨʘʚʥʠʚʘʝʪ ʜʘʥʥʳʝ, ʠ ʝʩʣʠ ʦʥʠ ʩʦʚʧʘʜʘʶʪ, ʤʘʰʠʥʘ ʜʝʣʘʝʪ ʪʦ, ʯʪʦ ʟʘʜʫʤʘʥʦ. 
ɽʩʣʠ ʯʠʧʳ çʥʝ ʩʦʛʣʘʩʥʳè, ʤʘʰʠʥʘ ʩʥʦʚʘ ʘʥʘʣʠʟʠʨʫʝʪ ʩʠʪʫʘʮʠʶ ʠ ʩʪʘʨʘʝʪʩʷ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʥʘʡʪʠ 
ʥʘʠʣʫʯʰʝʝ ʨʝʰʝʥʠʝ. 

ʄʥʦʛʠʝ ʠʟ ʚʘʩ, ʚʦʟʤʦʞʥʦ, ʟʥʘʶʪ, ʯʪʦ ʫ Tesla ʝʩʪʴ ʩʠʩʪʝʤʘ ʘʚʪʦʧʠʣʦʪʘ. ʅʦ ʢʘʢ ʨʘʟʨʘʙʦʪʯʠʢʠ ʦʙʫ-
ʯʘʶʪ ʵʪʫ ʩʠʩʪʝʤʫ ʠ ʢʘʢʠʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪ? 

ʇʨʦʮʝʩʩ ʥʝ ʩʘʤʳʡ ʧʨʦʩʪʦʡ. ɽʩʣʠ ʚʳ ʟʘʧʨʦʩʠʪʝ ʩʣʫʯʘʡʥʳʝ ʬʦʪʦʛʨʘʬʠʠ, ʚʳ ʧʦʣʫʯʠʪʝ ʠʟʦʙʨʘʞʝ-
ʥʠʷ, ʛʜʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʘʰʠʥʘ ʝʜʝʪ ʧʦ ʪʨʘʩʩʝ ð ʵʪʦ ʙʫʜʝʪ ʩʣʫʯʘʡʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ. ɽʩʣʠ ʚʳ ʨʘʟʤʝ-
ʱʘʝʪʝ ʪʦʣʴʢʦ ʩʣʫʯʘʡʥʳʝ ʥʘʙʦʨʳ, ʚʘʰʘ ʩʝʪʴ ʚʳʫʯʠʪ ʧʨʦʩʪʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʪʫʘʮʠʶ (ʥʘʧʨʠʤʝʨ, ʧʨʷ-
ʤʫʶ ʜʦʨʦʛʫ) ʠ ʙʫʜʝʪ ʭʦʨʦʰʦ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʚ ʥʝʡ. ʂʦʛʜʘ ʚʳ ʧʦʢʘʟʳʚʘʝʪʝ ʥʝʤʥʦʛʦ ʜʨʫʛʦʡ ʧʨʠʤʝʨ, 
ʥʘʧʨʠʤʝʨ, ʠʟʦʙʨʘʞʝʥʠʝ ʜʦʨʦʛʠ, ʧʦʚʦʨʘʯʠʚʘʶʱʝʡ ʥʘʧʨʘʚʦ, ʚʘʰʘ ʩʝʪʴ ʤʦʞʝʪ ʜʘʪʴ ʥʝʚʝʨʥʳʡ ʨʝʟʫʣʴʪʘʪ. 
ʆʥ ʩʢʘʞʝʪ: çʍʦʨʦʰʦ, ʷ ʚʠʜʝʣ ʵʪʦ ʤʥʦʛʦ ʨʘʟ, ʜʦʨʦʛʘ ʠʜʝʪ ʧʨʷʤʦè ð ʠ ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ ʥʘʤ ʥʝʙʣʘʛʦʧʨʠʷ-
ʪʝʥ, ʪʘʢ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʘʚʘʨʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ. 

ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʯʠʢʠ ʙʝʨʫʪ ʠʟʦʙʨʘʞʝʥʠʷ, ʛʜʝ ʩʝʪʴ ʥʝʧʨʘʚʠʣʴʥʘʷ, ʠ ʨʘʟʤʝʯʘʶʪ ʠʭ ʧʨʘʚʠʣʴʥʦ. 
ʇʦʩʢʦʣʴʢʫ ʵʪʦʪ ʧʨʦʮʝʩʩ ʢʨʘʡʥʝ ʩʣʦʞʝʥ (ʠʟ-ʟʘ ʥʝʩʢʦʣʴʢʠʭ ʤʦʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʦʙʲʝʤ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 
ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʦʪʘʪʴ, ʘ ʪʘʢʞʝ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ), ʯʝʣʦʚʝʢʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʤʘʢʩʠʤʫʤ 
ʚʥʠʤʘʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʥʘ ʚʝʨʥʦʤ ʧʫ-
ʪʠ. ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠʜʝʪ ʫʞʝ ʥʝ ʦʜʠʥ ʛʦʜ, ʩʫʱʝʩʪʚʫʝʪ 
ʥʘʙʦʨ ʙʘʟʦʚʳʭ ʰʘʙʣʦʥʦʚ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʦʪʯʠʢʠ ʦʙʫʯʘʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚʳʧʦʣ-
ʥʝʥʠʶ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʤʘʥʝʚʨʦʚ (ʢʨʫʪʳʝ ʧʦʚʦʨʦʪʳ, ʚʦʞʜʝʥʠʝ ʧʨʠ ʟʘʥʦʩʝ ʠʣʠ ʧʦʪʝʨʝ ʩʮʝʧʣʝʥʠʷ ʩ ʜʦʨʦ-
ʛʦʡ). , ʨʝʟʢʦʝ ʪʦʨʤʦʞʝʥʠʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʭʦʜʦʤ ʦʪ ʘʚʘʨʠʠ). 

ʆʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʨʦʣʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʘ, ð ʫʧʨʘʚʣʝʥʠʝ ʙʝʩʧʠ-
ʣʦʪʥʳʤʠ ʣʝʪʘʪʝʣʴʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ. ʎʝʣʴ ʦʙʲʝʜʠʥʝʥʠʷ ʜʨʦʥʦʚ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ð ʤʘʢʩʠ-
ʤʘʣʴʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʫʧʨʦʩʪʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ (ʥʘʧʨʠ-
ʤʝʨ, ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ). ɼʨʦʥʳ ʩʤʦʛʫʪ ʨʘʩʢʨʳʪʴ ʚʝʩʴ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʩʙʦʨ ʠ ʘʥʘʣʠʟ 
ʜʘʥʥʳʭ ʜʦʩʪʠʛʥʫʪ ʚʳʩʦʯʘʡʰʝʛʦ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʘʣ-
ʛʦʨʠʪʤʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʜʣʷ ʜʨʦʥʦʚ ʠʟ-ʟʘ ʦʛʨʦʤʥʦʛʦ ʠ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ 
ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʪʦʠʤʦʩʪʠ ʭʨʘʥʝʥʠʷ ʠ ʜʦʩʪʫʧʘ ʢ ʮʠʬʨʦʚʳʤ ʜʘʥʥʳʤ. ɹʦʣʴʰʠʥʩʪʚʦ 
ʧʨʠʣʦʞʝʥʠʡ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦʚʝʨʢʠ ʠ 
ʦʙʩʣʫʞʠʚʘʥʠʷ.  

ʊʘʢʠʝ ʢʦʤʧʘʥʠʠ, ʢʘʢ Sky-Futures ʠ Scopitone, ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 
ʜʣʷ ʨʘʟʥʳʭ ʟʘʜʘʯ ʧʨʦʚʝʨʢʠ. ʅʘʧʨʠʤʝʨ, ʠʟʦʣʷʪʦʨʳ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʧʦʟʥʘʶʪʩʷ 
ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠ ʧʨʦʚʝʨʷʶʪʩʷ ʥʘ ʥʘʣʠʯʠʝ ʘʥʦʤʘʣʠʡ, ʠʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 
ʢʦʨʨʦʟʠʠ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ. ʇʦ ʜʘʥʥʳʤ Sky-Futures, ʠʭ ʧʦʢʘʟʘʪʝʣʠ ʦʙʥʘʨʫʞʝʥʠʷ ʯʨʝʟʚʳ-
ʯʘʡʥʦ ʚʳʩʦʢʠ ð ʜʦ 90 %. 

ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ Ardenna, ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʥʦʚʣʷʝʪ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩ-
ʧʝʯʝʥʠʝ ʩ Computer Vision Software ʜʦ ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʠʥʩʧʝʢʮʠ-
ʦʥʥʦʡ ʢʦʤʧʘʥʠʠ BNSF. ʄʥʦʛʠʝ ʤʝʪʦʜʳ ʀʀ ʫʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚ ʵʥʝʨʛʝʪʠʢʝ, ʩʝʣʴ-
ʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʥʝʜʚʠʞʠʤʦʩʪʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ. ʉʧʠʩʦʢ ʧʨʠʣʦʞʝʥʠʡ ʘʥʘʣʠʟʘ ʜʘʥ-
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ʥʳʭ ʥʘ ʦʩʥʦʚʝ ʀʀ ʢʘʞʝʪʩʷ ʙʝʩʢʦʥʝʯʥʳʤ, ʠ ʪʦʣʴʢʦ ʯʪʦ ʫʧʦʤʷʥʫʪʳʝ ʧʨʠʤʝʨʳ ð ʵʪʦ ʣʠʰʴ ʤʘʣʘʷ ʯʘʩʪʴ 
ʪʦʛʦ, ʯʪʦ ʫʞʝ ʜʦʩʪʫʧʥʦ ʥʘ ʨʳʥʢʝ. 
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ǮǤǯǰǮǤǩǱǧǡǺ ǯǺǬǩǟ 
ǪǤǰǭǦǟǢǭǱǭǡǧǱǤǪǻǬǭǨ ǱǤǴǬǧǩǧ ǯǭǰǰǧǧ 

ǳȇȊȇȋȍȌȍȁ ǤȁȂȄȌȇȈ ǟȊȄȉȐȄȄȁȇȖ  
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɸʆʋ ɺʆ çʉʝʚʝʨʥʳʡ (ɸʨʢʪʠʯʝʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘè 
 

 
ʃʝʩʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʯʘʩʪʝʡ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʘ ʪʘʢʞʝ ʟʘ-

ʥʠʤʘʝʪ ʚʝʜʫʱʠʝ ʤʝʩʪʘ ʚ ʟʘʛʦʪʦʚʢʝ ʜʨʝʚʝʩʠʥʳ ʠ ʝʝ ʵʢʩʧʦʨʪʫ. 
ʆʙʲʝʤ ʣʝʩʦʟʘʛʦʪʦʚʦʢ ʚ 2016 ʛ. ʩʦʩʪʘʚʠʣ 214 ʤʣʥ ʤ3; ʚ 2017 ʛ. ð 212 ʤʣʥ ʤ3; ʚ 2018 ʛ. ð 228 ʤʣʥ 

ʤ3. ʈʦʩʩʠʷ ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʧʦ ʵʢʩʧʦʨʪʫ ʜʝʣʦʚʦʛʦ ʢʨʫʛʣʦʛʦ ʣʝʩʘ ʩ ʦʙʲʝʤʘʤʠ ʧʦʩʪʘʚʦʢ 20 ʤʣʥ ʤ3 ʚ 
2016 ʛ. ʠ ʙʦʣʝʝ 18 ʤʣʥ ʤ3 ʚ 2018 ʛ., ʘ ʪʘʢʞʝ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʧʦʪʨʝʙʣʝʥʠʶ ʢʨʫʛ-
ʣʦʛʦ ʣʝʩʘ ð 9% ʦʪ ʦʙʱʝʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ.  

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ʚ ʈʌ ʚʳʨʦʩʣʦ ʩ 117,3 ʤʣʥ ʧʣʦʪʥ. ʤ3 ʚ 2010 ʛ. ʜʦ 
149,1 ʤʣʥ ʧʣʦʪʥ. ʤ3 ʚ 2018 ʛ.  

ʊʘʢ ʞʝ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʦʪʨʘʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʣʝʩʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠʩ-
ʧʦʣʴʟʫʝʪ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʦʯʝʥʴ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʧʦʩʪʘʚʦʢ. 

ʉʘʥʢʮʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʪʨʘʩʣʴ, ʢʦʪʦʨʘʷ ʧʨʝʞʜʝ ʦʧʠʨʘʣʘʩʴ ʥʘ ʟʘʨʫʙʝʞʥʳʝ ʧʦʩʪʘʚʢʠ ʪʝʭʥʠʢʠ, ʩʳ-
ʨʴʷ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʦʢʘʟʘʣʘʩʴ ʥʝ ʛʦʪʦʚʘ ʢ ʨʝʟʢʠʤ ʧʝʨʝʤʝʥʘʤ: ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʙʫʤʘʛʠ ʩʪʦʣʢʥʫʣʠʩʴ ʩ 
ʥʝʭʚʘʪʢʦʡ ʭʠʤʠʢʘʪʦʚ, ʤʝʙʝʣʴʱʠʢʠ ʦʩʪʘʣʠʩʴ ʙʝʟ ʝʚʨʦʧʝʡʩʢʦʡ ʬʫʨʥʠʪʫʨʳ, ʘ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʠ ð ʙʝʟ 
ʬʠʨʤʝʥʥʳʭ ʬʦʨʚʘʨʜʝʨʦʚ, ʭʘʨʚʝʩʪʝʨʦʚ, ʤʫʣʴʯʝʨʦʚ ʠ ʪ. ʜ.  

ʇʦʜʪʚʝʨʞʜʘʶʪ ʜʝʬʠʮʠʪ ʠʤʧʦʨʪʘ ʠ ʚ ʀʥʩʪʠʪʫʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʠʤ. ɽ. ʊ. ɻʘʡʜʘʨʘ, ʛʜʝ 
ʧʨʝʜʩʪʘʚʠʣʠ ʥʦʚʳʡ ʙʶʣʣʝʪʝʥʴ ʢʦʥʲʶʥʢʪʫʨʥʳʭ ʦʧʨʦʩʦʚ. ɺ ʥʸʤ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʠʪʦʛʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʠʢʦʚ ʩʳʨʴʸʤ, ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʤʠ.  

ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʘʢʦʡ ʚʘʞʥʳʡ ʩʝʛʤʝʥʪ ʵʢʦʥʦʤʠʢʠ, ʢʘʢ ʣʝʩʥʦʡ ʢʦʤʧʣʝʢʩ, ʘ 
ʪʘʢʞʝ ʝʛʦ ʛʣʘʚʥʘʷ ʨʘʙʦʯʘʷ ʩʠʣʘ - ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʨʳʥʦʢ ʢʦʪʦʨʦʡ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʩʘʥʢʮʠʡ 
ʚʝʩʥʦʡ 2022 ʛʦʜʘ ʦʢʘʟʘʣʩʷ ʚ ʩʣʦʞʥʦʤ ʧʦʣʦʞʝʥʠʠ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʳʥʢʘ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴ-
ʥʦʡ ʪʝʭʥʠʢʠ, ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʟʜʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʤʘʰʠʥ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ 
ʧʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʣʝʩʦʟʘʛʦʪʦ-
ʚʠʪʝʣʴʥʳʭ ʤʘʰʠʥ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ, ʭʘʨʚʝʩʪʝʨʳ, ʬʦʨʚʘʨʜʝʨʳ, ʦʪʝ-
ʯʝʩʪʚʝʥʥʘʷ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, ɸʤʢʦʜʦʨ.  
 

PROSPECTS OF THE RUSSIAN LOGGING EQUIPMENT MARKET 
 

Filimonov Evgeny Alekseevich 
 
Abstract: this article examines such an important segment of the economy as the forest complex, as well as 
its main workforce - logging equipment, the market of which, after the introduction of sanctions in the spring of 
2022, found itself in a difficult situation. The article analyzes the market of logging equipment, prospects for the 
creation of domestic logging machines, and also provides examples of solving the problem of import substitu-
tion in the field of production and maintenance of logging machines. 
Key words: logging equipment, import substitution, harvesters, forwarders, domestic logging equipment, Am-
kodor. 
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ʊʘʢ, ʚ ʠʶʣʝ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʩʦ ʩʪʦʨʦʥʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʵʪʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʦʟʨʦʩʣʘ 
ʜʦ 79%, ʘ ʚʦʪ ʩ ʠʤʧʦʨʪʥʳʤʠ ʧʦʩʪʘʚʢʘʤʠ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʘʷ: ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʠʤʠ ʩʥʠʟʠ-
ʣʘʩʴ ʜʦ 20% (ʚ ʠʶʥʝ 2022 ʛʦʜʘ ʦʥʘ ʜʦʩʪʠʛʘʣʘ 31%).  

ʈʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠʟʫʯʘʣʩʷ ʚ ʨʘʟʨʝʟʝ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʩʝʛʤʝʥʪʦʚ: 
- ʚʘʣʦʯʥʦ-ʨʘʩʢʨʷʞʝʚʦʯʥʳʝ ʤʘʰʠʥʳ (ʭʘʨʚʝʩʪʝʨʳ); 
- ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʘʰʠʥʳ (ʬʦʨʚʘʨʜʝʨʳ); 
- ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʣʝʩʥʳʝ ʤʘʰʠʥʳ (ʧʝʨʝʩʘʞʠʚʘʪʝʣʠ ʜʝʨʝʚʴʝʚ, ʠʟʤʝʣʴʯʠʪʝʣʠ ʜʨʝʚʝʩʠʥʳ, ʙʣʦʢʠ 

ʜʣʷ ʧʦʜʨʝʟʢʠ ʢʦʨʥʝʡ, ʢʦʨʯʝʚʘʪʝʣʠ ʧʥʝʡ ʠ ʪ. ʜ.) [1]. 
ɺ 2014 ʛ. ʜʦʣʷ ʵʪʠʭ ʢʦʤʧʘʥʠʡ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʩʦʩʪʘʚʠʣʘ: John Deere (ʚʢʣʶʯʘʷ Timberjack) ð 

46%, Ponsse ð 22%, Komatsu ð 7%. 
ɺʝʜʫʱʠʝ ʧʦʟʠʮʠʠ ʵʪʠʭ ʢʦʤʧʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʩʝʨʚʠʩʥʳʭ ʮʝʥʪʨʦʚ ʠ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʴʩʪʚ ʚ ʈʦʩʩʠʠ. ʇʦ ʦʪʢʨʳʪʳʤ ʜʘʥʥʳʤ, ʢʦʣʠʯʝʩʪʚʦ ʮʝʥʪʨʦʚ John Deere ð ʙʦʣʝʝ 80; Ponsse ð 30; 
Komatsu ð 20, ʪʦʣʴʢʦ ʧʦ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ, ʧʦ ʩʪʨʦʠʪʝʣʴʥʳʤ ʠ ʛʦʨʥʳʤ ʤʘʰʠʥʘʤ ð ʙʦʣʝʝ 
50 ʧʦ ʚʩʝʤ ʦʢʨʫʛʘʤ ʈʦʩʩʠʠ [2]. 

ʕʪʠ ʪʨʠ ʢʦʤʧʘʥʠʠ ʦʙʲʷʚʠʣʠ ʦʙ ʫʭʦʜʝ ʩ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʠ ʪʝʧʝʨʴ ʦʥʠ ʥʝ ʧʦʩʪʘʚʣʷʶʪ ʥʝ ʪʦʣʴʢʦ 
ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʫʶ ʪʝʭʥʠʢʫ, ʥʦ ʠ ʟʘʧʯʘʩʪʠ. ʊʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʧʨʠʦʩʪʘʥʦʚʣʝʥʦ ʩʝʨʚʠʩʥʦʝ 
ʦʙʩʣʫʞʠʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʪʝʧʝʨʴ ʧʨʠʭʦʜʠʪʩʷ ʚʳʧʦʣʥʷʪʴ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʤ ʢʦʤʧʘʥʠʷʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ɼʣʷ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʵʪʦ ʩʪʘʣʦ ʙʦʣʴʰʠʤ ʫʜʘʨʦʤ. 
ʉʨʘʟʫ ʧʦʩʣʝ ʟʘʷʚʣʝʥʠʡ ʢʨʫʧʥʝʡʰʠʭ ʢʦʤʧʘʥʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, 

ʵʢʩʧʝʨʪʳ ʧʨʝʜʣʦʞʠʣʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʤʧʦʨʪ ʭʘʨʚʝʩʪʝʨʦʚ ʠ ʬʦʨʚʘʨʜʝʨʦʚ ʯʝʨʝʟ ʪʨʝʪʴʠ ʩʪʨʘʥʳ. ʆʜʥʘʢʦ 
ʩʨʘʟʫ ʪʘʢʘʷ ʠʜʝʷ ʙʳʣʘ ʦʪʢʣʦʥʝʥʘ, ʪʘʢ ʢʘʢ ʧʝʨʝʤʝʱʝʥʠʝ ʩʚʦʠʭ ʪʦʚʘʨʦʚ ʠʥʦʩʪʨʘʥʥʳʝ ʢʦʤʧʘʥʠʠ ʩʤʦʛʫʪ 
ʣʝʛʢʦ ʦʪʩʣʝʜʠʪʴ, ʪʘʢ ʢʘʢ ʪʘʢʘʷ ʢʨʫʧʥʘʷ ʪʝʭʥʠʢʘ ï h ʪʫʯʥʳʡ ʪʦʚʘʨ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʪʘʣʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʚʳʭʦʜ ï ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ 
ʥʘʰʝʡ ʩʪʨʘʥʝ, ʘ ʪʘʢʞʝ ʥʘ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʩʢʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʳ ʭʘʨʚʝʩʪʝʨʦʚ ʠ ʬʦʨʚʘʨ-
ʜʝʨʦʚ ʝʚʨʦʧʝʡʩʢʠʭ ʠ ʘʤʝʨʠʢʘʥʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʊʘʢ ʤʥʦʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝʭʥʠʢʫ ʙʝʣʦʨʫʩʩʢʦʡ ʢʦʤʧʘʥʠʠ çɸʤʢʦʜʦʨè, ʚ 
ʤʦʜʝʣʴʥʳʡ ʨʷʜ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʥʝʡʢʫ ʪʝʭʥʠʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʫʙʦʢ ʩʧʝʣʳʭ ʠ ʧʝʨʝ-
ʩʪʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʨʫʙʦʢ ʫʭʦʜʘ ʟʘ ʣʝʩʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʱʝʧʳ ʠ ʚʢʣʶʯʘʝʪ ʙʦʣʝʝ 20 ʤʦʜʝʣʝʡ.  

ɼʦ ʚʚʝʜʝʥʠʷ ʩʘʥʢʮʠʡ ʧʦ ʦʮʝʥʢʘʤ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʘʛʝʥʪʩʪʚʘ Megaresearch, ʠʭ ʜʦʣʷ ʥʘ ʨʳʥʢʝ ʣʝ-
ʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʈʌ ʦʢʦʣʦ 20%, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʥʘ 
ʜʘʥʥʳʡ ʤʦʤʝʥʪ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʝʣʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʢʨʫʧʥʳʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ, ʮʝʣʴʶ 
ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʤʦʜʝʣʴʥʦʛʦ ʨʷʜʘ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʦʡ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴ-
ʥʦʡ ʪʝʭʥʠʢʠ. 

ʇʘʨʘʤʝʪʨʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʣʝʩʥʳʭ ʣʝʩʥʳʭ ʤʘʰʠʥ ʥʘ ʙʘʟʝ ʆʥʝʞʩʢʦʛʦ 
ʪʨʘʢʪʦʨʥʦʛʦ ʟʘʚʦʜʘ: 

- ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ: 19 ʤʣʨʜ. ʨʫʙʣʝʡ; 
- ʩʨʦʢ: 2028 ʛʦʜ; 
- ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʤʦʱʥʦʩʪʴ: ʦʪ 500 ʤʘʰʠʥ ʚ ʛʦʜ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʫʜʝʪ ʩʦʟʜʘʥʦ ʦʢʦʣʦ 500 ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʘ ʪʘʢʞʝ ʟʘʷʚʣʝʥʥʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘʚʦʜʘ ï ʦʢʦʣʦ 1000 ʝʜʠʥʠʮ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. 
ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʘʨʚʝʩʪʝʨʥʳʭ ʛʦʣʦʚʦʢ ʠ ʜʨʫʛʠʭ ʚʘʞ-

ʥʳʭ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʩʪʘʚʣʷʪʴʩʷ ʥʘ ʜʨʫʛʠʝ ʟʘʚʦʜʳ ʈʦʩʩʠʠ ʠ ɹʝʣʘʨʫ-
ʩʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʩʪʨʘʥ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʰʠʥʳ, ʚʳʧʫʩʢʘʝʤʳʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʟʘʡʤʫʪ 
70% ʨʳʥʢʘ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ ʈʦʩʩʠʠ ʠ ʩʬʦʨʤʠʨʫʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʜʣʷ 
ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦ 2030 ʛʦʜʘ. 

ɺʤʝʩʪʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʢʦʤʧʘʥʠʠ çɸʤʢʦʜʦʨè ʪʨʝʙʫ-
ʝʪʩʷ ʪʘʢʞʝ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʜʨʫʛʠʭ ʟʘʚʦʜʘʭ, ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʪʴ ʣʝʩʥʫʶ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʪʝʭʥʠʢʦʡ, ʟʘʧʯʘʩʪʷʤʠ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʣʝʢʪʫʶ-



26 Ǭǟǲǩǟ* ǧǬǬǭǡǟǵǧǧ* ǭǠǯǟǦǭǡǟǬǧǤ 

 

II ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʱʠʭ ʜʦ ʥʫʣʷ. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ: 
1. ʉʦʟʜʘʪʴ ʢʨʫʧʥʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʮʝʥʪʨʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʟʘʥʠʤʘʪʴʩʷ ʠʩʩʣʝʜʦʚʘʥʠ-

ʷʤʠ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʝʝ ʨʝʤʦʥʪʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɼʘʥʥʳʝ ʮʝʥʪʨʳ 
ʜʦʣʞʥʳ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʨʝʛʠʦʥʘʭ ʩ ʨʘʟʚʠʪʦʡ ʣʝʩʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʘ ʪʘʢʞʝ ʙʣʠʞʝ ʢ ʢʨʫʧʥʳʤ 
ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʭ ʭʦʣʜʠʥʛʘʤ, ʩ ʬʠʥʘʥʩʦʚʦʡ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʪʩʷ ʫʩʧʝʰʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 
ʟʘʜʘʯ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚ. 

2. ʆʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʣʴʛʦʪʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʠ ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ ʢʦʤʧʘʥʠʡ, ʟʘʢʫʧʘʶʱʠʭ ʪʝʭ-
ʥʠʢʫ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʦʢʘʟʘʪʴ ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʨʦʩʩʠʡʩʢʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ 
ʪʝʭʥʠʢʠ ʠ ʟʘʧʯʘʩʪʝʡ. 

3. ʇʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʠʟ ʜʨʫʞʝʩʪʚʝʥʥʳʭ ʩʪʨʘʥ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʩʦ-
ʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ï ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʣʝʩʥʦʡ, ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʠ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʢʘ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / Megaresearch 

[ʦʬʠʮ. ʩʘʡʪ] ï ʕʣʝʢʪʨʦʥ. ʜʘʥ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.megaresearch.ru/news_in/issledovanie-rynka-
lesozagotovitelnoy-tehniki -vliyanie-sankciy-i-perspektivy-importozamescheniya-v-2022-godu, ʩʚʦʙʦʜʥʳʡï 
ɿʘʛʣ. ʩ ʵʢʨʘʥʘ. 

2. ʆʩʦʙʝʥʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]/ Alesteh 
[ʦʬʠʮ. ʩʘʡʪ] ï ʕʣʝʢʪʨʦʥ. ʜʘʥ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://alestech.ru/bulletin/article/15l, ʩʚʦʙʦʜʥʳʡ (ï ɿʘʛʣ. ʩ 
ʵʢʨʘʥʘ. 
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ǱǯǤǠǭǡǟǬǧǾ ǩ ǷǭǩǭǪǟǱǻǤ 
ǰȋȇȏȌȍȁǿ ǮȍȊȇȌǿ ǟȊȄȉȐȄȄȁȌǿ 

ʩʪʫʜʝʥʪ 
ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚè 

 

 
ɻʛʞʝʞʦʡʞ 
ʇʦʜ ʪʝʨʤʠʥʦʤ ʰʦʢʦʣʘʪʴʝ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʥʜʠʪʝʨʘ, ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʘʙʦʪʘ ʥʘʜ ʰʦʢʦʣʘʜʦʤ. ʐʦʢʦʣʘʪʴʝ ʵʪʦ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʢʦʥʪʨʦʣʠ-
ʨʫʝʪ ʚʩʝ ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʟʥʘʝʪ ʦ ʰʦʢʦʣʘʜʝ ʚʩʸ: ʩʳʨʴʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, ʥʝ-
ʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʰʦʢʦʣʘʜʦʤ, ʥʘʠʣʫʯʰʠʝ ʩʦʯʝʪʘʥʠʷ ʚʢʫʩʦʚ, ʩʦʟʜʘʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʨʝʮʝʧʪʫʨ ʠ 
ʬʦʨʤ ʠʟʜʝʣʠʷ [1]. ʇʦ ʩʫʪʠ ʵʪʦ ʤʘʩʪʝʨ, ʧʦʜ ʨʫʢʦʡ ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʶʪʩʷ ʢʫʣʠʥʘʨʥʳʝ ʰʝʜʝʚʨʳ. ʅʘ ʢʦʥʜʠ-
ʪʝʨʩʢʠʭ ʟʘʚʦʜʘʭ ʪʦʞʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʬʝʩʩʠʷ ʰʦʢʦʣʘʪʴʝ, ʪʦʣʴʢʦ ʥʘʟʳʚʘʝʪʩʷ ʧʦ-ʜʨʫʛʦʤʫ ï ʠʥʞʝʥʝʨ-
ʪʝʭʥʦʣʦʛ ʮʝʭʘ ʰʦʢʦʣʘʜʥʦʡ ʤʘʩʩʳ ʠʣʠ ʧʨʦʩʪʦ ʠʥʞʝʥʝʨ-ʪʝʭʥʦʣʦʛ. ɺ ʝʛʦ ʦʙʷʟʘʥʥʦʩʪʠ ʚʭʦʜʠʪ ʩʦʩʪʘʚʣʝʥʠʝ 
ʨʝʮʝʧʪʦʚ ʠ ʧʦʜʙʦʨ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ï ʦʪʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʰʦʢʦʣʘʜʥʳʭ ʠʟʜʝʣʠʡ 
ʧʦ ʥʦʚʦʡ ʨʝʮʝʧʪʫʨʝ. 

ʆʙʷʟʘʥʥʦʩʪʠ ʰʦʢʦʣʘʪʴʝ ʚʢʣʶʯʘʶʪ: 

- ʫʣʫʯʰʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʝʮʝʧʪʫʨ; 

- ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʫʥʠʢʘʣʴʥʳʭ ʨʝʮʝʧʪʫʨ ʰʦʢʦʣʘʜʘ; 

- ʟʘʢʫʧʢʫ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʳʨʴʷ ʠ ʠʥʛʨʝʜʠʝʥʪʦʚ; 

- ʜʠʟʘʡʥ ʠ ʦʬʦʨʤʣʝʥʠʝ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ; 

- ʦʪʩʣʝʞʠʚʘʥʠʝ ʪʝʥʜʝʥʮʠʡ ʨʳʥʢʘ ʠ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ.  
ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ ʚʢʫʩʘ ʰʦʢʦʣʘʜʘ ï ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʦʜʙʦʨʘ ʠʥʛʨʝʜʠʝʥʪʦʚ ʠ ʩʦʯʝ-

ʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʢʫʩʦʚ, ʧʦʵʪʦʤʫ ʥʘʩʪʦʷʱʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣ ʜʦʣʞʝʥ ʠʤʝʪʴ ʛʣʫʙʦʢʠʝ ʟʥʘʥʠʷ ʠ ʪʚʦʨʯʝ-
ʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. ʐʦʢʦʣʘʜʥʳʡ ʤʘʩʪʝʨ ʪʘʢʞʝ ʜʦʣʞʝʥ ʧʨʠʜʘʚʘʪʴ ʰʦʢʦʣʘʜʥʦʡ ʤʘʩʩʝ ʠʥʪʝʨʝʩʥʫʶ ʬʦʨʤʫ, 
ʯʪʦʙʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘʚʣʝʢʘʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚʠʟʫʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ. 

ɼʘʥʥʘʷ ʧʨʦʬʝʩʩʠʷ ʥʝ ʧʦʜʭʦʜʠʪ ʣʶʜʷʤ ʩ ʘʣʣʝʨʛʠʝʡ ʥʘ ʰʦʢʦʣʘʜ, ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʜʳʭʘʪʝʣʴʥʦʡ, 
ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠʣʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʢʞʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷʤʠ ʢ ʨʘʙʦʪʝ ʷʚʣʷʶʪʩʷ: ʧʦʨʘʞʝʥʠʝ 
ʢʦʞʠ ʨʫʢ, ʧʣʦʭʦʝ ʟʨʝʥʠʝ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʨʫʢ [2]. 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʬʝʩʩʠʠ ʰʦʢʦʣʘʪʴʝ. ɺ ʜʘʥʥʦʤ ʤʘʪʝʨʠʘʣʝ ʦʧʠʩʳʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ, 
ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʩʧʝʮʠʘʣʠʩʪʫ ʧʦ ʰʦʢʦʣʘʜʫ. ʉʪʘʪʴʷ ʟʥʘʢʦʤʠʪ ʩ ʠʩʪʦʨʠʝʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʰʦʢʦʣʘʪʴʝ, 
ʦʙʷʟʘʥʥʦʩʪʷʤʠ ʠ ʥʘʚʳʢʘʤʠ ʜʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʘ ʪʘʢʞʝ ʩ ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʵʪʦʡ ʧʨʦ-
ʬʝʩʩʠʠ.  
ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʘ ʩʧʝʮʠʘʣʠʩʪʘʤ ʚ ʦʙʣʘʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: h ʦʢʦʣʘʪʴʝ, ʰʦʢʦʣʘʜ, ʚʢʫʩ, ʠʥʞʝʥʝʨ-ʪʝʭʥʦʣʦʛ, ʢʦʥʜʠʪʝʨ. 
 

REQUIREMENTS FOR CHOCOLATIERS 
 

Smirnova Polina Alekseevna 
 
Abstract: The article is devoted to the profession of chocolatier. This material describes the requirements for 
a chocolate specialist. The article introduces the history of the origin of the chocolatier, the duties and skills of 
this specialist, as well as the medical limitations of this profession.  
This article may be useful to specialists in the field of food production.  
Key words: chocolatier, chocolate, taste, process engineer, pastry chef. 
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II ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʀʙʩʧʟʝʞʦʡʞ ʨʩʧʭʞʪʪʡʡ ʱʧʣʧʤʙʫʵʞ 
ʂʘʢʘʦ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʤʝʨʠʢʝ ʠ ʚʧʝʨʚʳʝ ʫʧʦʪʨʝʙʣʷʣʦʩʴ ʚ ʞʠʜʢʦʤ ʚʠʜʝ ʠ ʩʦ ʩʧʝ-

ʮʠʷʤʠ ʵʣʠʪʦʡ ʧʣʝʤʝʥ ɸʮʪʝʢʦʚ ʠ ʤʘʡʷ (Coe and Coe, 1996). çʂʦʛʜʘ ʚʳ ʜʫʤʘʝʪʝ ʦ ʰʦʢʦʣʘʜʝ, ʙʦʣʴʰʠʥ-
ʩʪʚʦ ʣʶʜʝʡ ʥʝ ʜʫʤʘʶʪ ʦ ʄʝʟʦʘʤʝʨʠʢʝ. ʆʥʠ ʜʫʤʘʶʪ ʦ ʙʝʣʴʛʠʡʩʢʦʤ ʰʦʢʦʣʘʜʝè, - ʩʢʘʟʘʣ Hayes Lavis, 
ʢʫʨʘʪʦʨ ʦʪʜʝʣʘ ʢʫʣʴʪʫʨʥʳʭ ʠʩʢʫʩʩʪʚ ʘʤʝʨʠʢʘʥʩʢʠʭ ʠʥʜʝʡʮʝʚ ʧʨʠ Smithsonianôs National Museum. çʉʫ-
ʱʝʩʪʚʫʝʪ ʪʘʢ ʤʥʦʛʦ ʙʦʛʘʪʦʡ ʠʩʪʦʨʠʠ, ʢʦʪʦʨʫʶ ʤʳ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʤ ʧʦʥʠʤʘʪʴè. 

ʀʩʪʦʨʠʷ ʰʦʢʦʣʘʜʘ ʥʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʚʝʨʜʳʡ ʰʦʢʦʣʘʜ ʜʦ 1850-ʭ ʛʦʜʦʚ, ʪʘʢ ʢʘʢ ʰʦʢʦʣʘʜ ʠʩ-
ʧʦʣʴʟʦʚʘʣʩʷ ʨʘʥʝʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʠʪʢʘ. ʀʤʝʥʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʪʚʝʨʜʦʛʦ ʰʦʢʦʣʘʜʘ ʠ ʟʘʨʦʜʠʣʘʩʴ 
ʧʨʦʬʝʩʩʠʷ ʰʦʢʦʣʘʪʴʝ.  

ʂʦʨʦʣʝʚʘ ʌʨʘʥʮʠʠ ʄʘʨʠʷ-ɸʥʪʫʘʥʝʪʪʘ ʚ 1770 ʛʦʜʫ ʧʨʠʚʝʟʣʘ ʢʦ ʜʚʦʨʫ ʠʩʢʫʩʥʦʛʦ ʢʦʥʜʠʪʝʨʘ, ʢʦʪʦ-
ʨʳʡ ʩʦʟʜʘʚʘʣ ʜʠʢʦʚʠʥʥʳʝ ʩʣʘʜʦʩʪʠ ʪʦʛʦ ʚʨʝʤʝʥʠ - ʨʘʟʣʠʯʥʳʝ ʬʠʛʫʨʳ ʠʟ ʰʦʢʦʣʘʜʘ. ʉ ʫʢʘʟʘ ʄʘʨʠʠ-
ɸʥʪʫʘʥʝʪʪʳ ʤʘʩʪʝʨ ʧʦʣʫʯʠʣ ʜʦʣʞʥʦʩʪʴ çʰʦʢʦʣʘʪʴʝ ʢʦʨʦʣʝʚʳè.  

ʉ ʪʝʭ ʧʦʨ ʰʦʢʦʣʘʜ ʧʦʜʚʝʨʛʘʣʩʷ ʚʠʜʦʠʟʤʝʥʝʥʠʷʤ: ʜʦʙʘʚʣʷʣʠ ʩʛʫʱʝʥʢʫ; ʠʟ ʢʘʢʘʦ ʙʦʙʦʚ ʥʘʫʯʠʣʠʩʴ 
ʦʪʜʝʣʷʪʴ ʞʠʨʥʦʝ ʢʘʢʘʦ-ʤʘʩʣʦ ʦʪ ʩʫʭʦʛʦ ʢʘʢʘʦ; ʨʝʰʠʣʠ ʧʨʦʙʣʝʤʫ ʩ ʤʘʣʝʥʴʢʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ, ʚʝʜʴ 
ʤʦʣʦʢʦ ʩʯʠʪʘʣʦʩʴ ʩʢʦʨʦʧʦʨʪʷʱʠʤʩʷ ʧʨʦʜʫʢʪʦʤ. ʐʦʢʦʣʘʪʴʝ ʧʦʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʧʨʦʮʝʥʪʥʦʝ 
ʩʦʜʝʨʞʘʥʠʝ ʢʘʢʘʦ ʧʦʨʦʰʢʘ, ʪʝʤ çʣʫʯʰʝè ʰʦʢʦʣʘʜ [3]. ʕʪʦ ʦʟʥʘʯʘʝʪ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʘʭʘʨʘ ʠ ʤʦ-
ʣʦʢʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʝʝ ʢʨʝʧʢʠʡ, ʪʝʨʧʢʠʡ, ʤʝʥʝʝ ʩʣʘʜʢʠʡ ʚʢʫʩ. [4, ʩ. 4] 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʬʝʩʩʠʷ ʰʦʢʦʣʘʪʴʝ ʪʘʢ ʠ ʥʝ ʧʦʣʫʯʠʣʘ ʚʳʩʦʢʠʡ ʩʧʨʦʩ. ɺ ʈʦʩ-
ʩʠʠ ʦʥʘ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʫʚʣʝʯʝʥʠʝʤ, ʭʦʙʙʠ, ʥʦ ʥʠʢʘʢ ʥʝ ʦʙʦʩʦʙʣʝʥʥʦʡ ʧʨʦʬʝʩʩʠʠ. ʍʦʪʷ ʚʳʩʦʢʦʢʚʘʣʠ-
ʬʠʮʠʨʦʚʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʢʨʘʡʥʝ ʚʦʩʪʨʝʙʦʚʘʥʳ ʟʘ ʨʫʙʝʞʦʤ. 

ʋʩʞʚʧʛʙʦʡʸ ʣ ʱʧʣʧʤʙʫʵʞ 
ʐʦʢʦʣʘʪʴʝ ï ʵʪʦ ʧʨʦʬʝʩʩʠʷ, ʥʘ ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʦʪʫʯʠʪʴʩʷ, ʥʦ ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʚ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. ɺ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʙʫʯʘʶʪ ʠʤʝʥʥʦ ʥʘ 
çʰʦʢʦʣʘʪʴʝè. ʇʝʨʚʦʝ ʠʟ ʥʠʭ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʄʦʩʢʚʝ ï ɸʢʘʜʝʤʠʷ ʰʦʢʦʣʘʜʥʦʛʦ ʜʠʟʘʡʥʘ, ʘ ʚʪʦʨʦʝ ʚ ʛʦʨʦ-
ʜʝ ʏʝʭʦʚ ï ɸʢʘʜʝʤʠʷ ʰʦʢʦʣʘʜʘ. ʇʦ ʩʫʪʠ ʩʚʦʝʡ ʰʦʢʦʣʘʪʴʝ ï ʵʪʦ ʪʝʭʥʦʣʦʛ ʫʟʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʧʦʵʪʦ-
ʤʫ ʤʦʞʥʦ ʦʪʫʯʠʪʴʩʷ ʥʘ ʧʨʦʬʝʩʩʠʶ ʪʝʭʥʦʣʦʛʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʘ ʝʩʣʠ ʝʱʝ ʪʦʯʥʝʝ, ʪʦ ʪʝʭʥʦʣʦʛʘ ʩ 
ʧʨʦʬʠʣʝʤ ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠ ʩʘʭʘʨʠʩʪʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʚ ʥʘʰʝʡ 
ʩʪʨʘʥʝ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʣʫʯʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ, ʯʪʦʙʳ ʯʝʤʫ-ʪʦ ʥʘʫʯʠʪʴ-
ʩʷ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʡʪʠ ʢʫʨʩʳ ʠ ʧʦʣʫʯʠʪʴ ʩʝʨʪʠʬʠʢʘʪ. ʊʘʢʠʝ ʢʫʨʩʳ ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʚʘ-
ʥʠʷ ʰʦʢʦʣʘʪʴʝ.  

ʆʩʥʦʚʳ ʦ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʰʦʢʦʣʘʜʘ ʧʦʣʫʯʘʶʪ ʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʘ ʩʦʚʝʨʰʝʥʩʪʚʦ-
ʚʘʥʠʝ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʧʦʣʫʯʘʶʪ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ. 
ʆʜʥʘʢʦ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʦʧʳʪʘ ï ʵʪʦ ʜʦʚʦʣʴʥʦ ʥʝʬʦʨʤʘʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʦʤʫ ʦʙʫʯʘʶʪʩʷ 
ʥʘ ʧʨʘʢʪʠʢʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʢʘʨʴʝʨʳ.  

ʋ ʰʦʢʦʣʘʪʴʝ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʝʡ, ʘ 
ʪʘʢʞʝ ʘʣʣʝʨʛʠʝʡ ʥʘ ʰʦʢʦʣʘʜ ʠ ʨʘʩʩʪʨʦʡʩʪʚ ʚʦʩʧʨʠʷʪʠʷ.  

ʉʦʟʜʘʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʚʢʫʩʦʚ ʰʦʢʦʣʘʜʘ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʠʡ ʠ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʵʪʦʤʫ ʞʝ-
ʣʘʪʝʣʴʥʦ ʯʪʦʙʳ ʰʦʢʦʣʘʪʴʝ ʦʙʣʘʜʘʣ ʩʝʨʪʠʬʠʢʘʪʦʤ ʫʨʦʚʥʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʚʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ 
ʧʦʥʠʤʘʪʴ ʩʦʯʝʪʘʝʤʦʩʪʴ ʠʥʛʨʝʜʠʝʥʪʦʚ ʠ ʠʭ ʩʦʚʤʝʩʪʥʘʷ ʨʘʩʢʨʳʚʘʝʤʦʩʪʴ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʝʥʩʦʨʥʦʡ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

- ʧʨʦʚʝʨʢʘ ʩʝʥʩʦʨʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ çʚʢʫʩè ʠ çʟʘʧʘʭè; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʪʨʦʪʳ ʩʝʥʩʦʨʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. 
ʐʦʢʦʣʘʪʴʝ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ ʩʝʥʩʦʨʥʦʡ ʧʘʤʷʪʴʶ: ʤʘʩʪʝʨ ʧʦ ʰʦʢʦʣʘʜʫ ʜʦʣʞʝʥ ʫʤʝʪʴ 

ʨʘʩʧʦʟʥʘʚʘʪʴ ʪʦʥʯʘʡʰʠʝ ʚʢʫʩʦʘʨʦʤʘʪʠʯʝʩʢʠʝ ʦʪʪʝʥʢʠ ʠ ʫʤʝʪʴ ʠʭ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ. 
ʉʧʝʮʠʘʣʠʩʪ ʜʦʣʞʝʥ ʚʣʘʜʝʪʴ ʚ ʩʦʚʝʨʰʝʥʩʪʚʝ ʟʥʘʥʠʷʤʠ ʧʦ ʬʠʟʠʢʝ ʠ ʭʠʤʠʠ, ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʠʛʦ-

ʪʦʚʣʝʥʠʷ ʰʦʢʦʣʘʜʥʳʭ ʠʟʜʝʣʠʡ. 
ʇʦʤʠʤʦ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʰʦʢʦʣʘʪʴʝ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʪʘʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʢʘʢ: 

- ʚʳʥʦʩʣʠʚʦʩʪʴ: ʜʣʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʥʘ ʥʦʛʘʭ ʚ ʞʘʨʢʦʤ ʮʝʭʫ; 

- ʢʨʝʘʪʠʚʥʦʩʪʴ; 

- ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʚʢʫʩ; 
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- ʢʦʤʤʫʥʠʢʘʙʝʣʴʥʦʩʪʴ. 
ɺ ʦʙʷʟʘʥʥʦʩʪʴ ʠʥʞʝʥʝʨ-ʪʝʭʥʦʣʦʛ ʮʝʭʘ ʰʦʢʦʣʘʜʥʦʡ ʤʘʩʩʳ ʥʘ ʢʦʥʜʠʪʝʨʩʢʠʭ ʬʘʙʨʠʢʘʭ ʚʭʦʜʠʪ: 

- ʜʣʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʧʦʜʙʦʨʦʤ ʠʥʛʨʝʜʠʝʥʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʨʝʮʝʧʪʫʨʳ; 

- ʦʪʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʥʦʚʦʤʫ ʨʝʮʝʧʪʫ [5]. 
ʀʙʣʤʷʰʞʦʡʞ 
ʇʨʦʬʝʩʩʠʶ ʰʦʢʦʣʘʪʴʝ ʤʦʞʥʦ ʩʦʦʪʥʝʩʪʠ ʩ ʠʩʢʫʩʩʪʚʦʤ ʧʘʨʬʶʤʝʨʘ: ʠ ʪʝ, ʠ ʜʨʫʛʠʝ ʦʙʷʟʘʥʳ ʫʤʝʪʴ 

ʨʘʩʧʦʟʥʘʚʘʪʴ ʪʦʥʯʘʡʰʠʝ ʦʪʪʝʥʢʠ ʬʣʝʡʚʦʨʘ. ɺʝʜʴ ʚ ʵʪʦʡ ʧʨʦʬʝʩʩʠʠ ʚʘʞʥʳ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠ-
ʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʘ ʝʱʝ ʠ ʦʩʪʨʦʪʘ ʩʝʥʩʦʨʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʚʤʝʱʘʪʴ ʥʝʩʦʚʤʝʩʪʠʤʦʝ, 
ʩʦʟʜʘʚʘʷ ʫʥʠʢʘʣʴʥʳʡ ʚʢʫʩ ʠ ʘʨʦʤʘʪ. ʉʧʝʮʠʘʣʠʩʪ ʜʦʣʞʝʥ ʭʦʨʦʰʦ ʚʣʘʜʝʪʴ ʪʝʭʥʦʣʦʛʠʝʡ ʩʦʟʜʘʥʠʷ ʰʦʢʦ-
ʣʘʜʘ, ʠʤʝʪʴ ʯʫʚʩʪʚʦ ʚʢʫʩʘ ʠ ʟʥʘʪʴ ʤʝʨʫ. ʄʘʩʪʝʨ ʜʦʣʞʝʥ ʩʦʟʜʘʚʘʪʴ ʨʝʮʝʧʪʳ, ʢʘʢ ʰʦʢʦʣʘʜʘ, ʪʘʢ ʠ ʥʘʯʠʥ-
ʢʠ; ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʢʣʘʩʩʠʯʝʩʢʠʝ ʨʝʮʝʧʪʫʨʳ; ʩʦʟʜʘʚʘʪʴ ʥʘʠʙʦʣʝʝ ʧʨʠʪʷʛʘʪʝʣʴʥʳʝ ʬʦʨʤʳ ʠʟʜʝʣʠʡ. 
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ɽʱʝ ʥʝ ʪʘʢ ʜʘʚʥʦ, ʪʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷ-

ʪʠʷʭ ʚʳʟʳʚʘʣʘ ʚ ʦʙʱʝʩʪʚʝ ʥʝʜʦʚʝʨʠʝ, ʥʦ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʨʳʥʢʘ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʚʝʨʰʝʥʥʦ ʠʟʤʝʥʠʣʠ ʪʫ ʩʠʪʫʘʮʠʶ. ʆʩʪʘʝʪʩʷ ʣʠʰʴ ʚʦʧʨʦʩ, ʯʪʦ ʞʝ ʠʤʝʥʥʦ 
ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ, ʘ ʪʝʤ ʙʦʣʝʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʘʷ ʪʝʤʘ ʠ 
ʙʝʟ ʪʦʛʦ ʷʚʣʷʝʪʩʷ ʦʙʰʠʨʥʦʡ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʘ ʷʚʣʷʝʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦʡ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʪʦʯ-
ʢʠ ʟʨʝʥʠʷ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ? 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʘʢʠʝ ʪʝʨʤʠʥʳ ʢʘʢ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʮʠʬ-
ʨʦʚʠʟʘʮʠʷ, ʧʦ ʜʦʩʪʦʠʥʩʪʚʫ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʶʪʩʷ ʚ ʉʄʀ, ʪʨʘʥʩʣʠʨʫʶʪʩʷ ʧʦ ʪʝʣʝʚʠʜʝʥʠʶ ʠ ʧʨʦʠʟʥʦʩʷʪ-
ʩʷ ʩ ʪʨʠʙʫʥ. ʇʦʢʫʜʘ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʠ ʪʝʨʤʠʥʳ ʥʝ ʩʤʦʛʣʠ ʧʦʣʫʯʠʪʴ ʫʩʪʦʡʯʠʚʦʛʦ ʦʙʲʷʩʥʝʥʠʷ, ʪʦ ʚ 
ʦʙʱʝʩʪʚʝ ʚʩʝ ʯʘʱʝ ʚʦʟʥʠʢʘʶʪ ʩʧʦʨʳ ʠ ʨʘʟʥʦʯʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʥʝʜʦʧʦʥʠʤʘʶ ʩ ʥʝʩʢʦʣʴʢʠʭ 
ʩʪʦʨʦʥ.  ʆʙʳʯʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʪʝʨʤʠʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʢʦʪʦʨʳʡ ʢʘʞʜʳʡ ʧʦʥʠʤʘʝʪ ʧʦ-
ʩʚʦʝʤʫ, ʜʘʞʝ ʧʦʩʣʝ ʪʱʝʪʥʳʭ ʧʦʧʳʪʦʢ ʚʦʟʟʚʘʪʴ ʢ ʪʘʢʠʤ ʘʚʪʦʨʠʪʝʪʘʤ ʢʘʢ ʄʘʢʢʘʨʪʠ ʠʣʠ ʂʫʨʮʚʝʡʣ [1]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʣʠʰʴ ʦʩʪʘʝʪʩʷ ʟʘʜʘʪʴʩʷ ʚʦʧʨʦʩʦʤ, ʢʘʢ ʞʝ ʩʦʚʨʝʤʝʥʥʳʡ ʧʨʦʤʳʰʣʝʥʥʦʡ 
ʩʝʢʪʦʨ ʧʨʠʤʝʥʷʝʪ ʥʘ ʧʨʘʢʪʠʢʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʙʳʣʦ ʧʦʨʦʞʜʝʥʳ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦ-
ʣʶʮʠʝʡ? 

ʅʘʯʥʸʤ ʩ ʦʙʲʷʩʥʝʥʠʷ, ʯʪʦ ʞʝ ʚʦʦʙʱʝ ʷʚʣʷʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ 
ʚʧʦʣʥʝ ʫʩʧʝʰʥʦ ʩʤʦʛ ʦʪʚʝʪʠʪʴ ɼʞʦʥ ʄʘʢʢʘʨʪʠ, ʘ ʠʤʝʥʥʦ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ï ʵʪʦ ʩʚʦʡʩʪʚʦ ʠʥ-
ʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʡ ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʧʦʣʥʷʣʠʩʴ ʯʝʣʦʚʝʢʦʤ. ʅʦ ʚ ʩʚʦʶ 
ʦʯʝʨʝʜʴ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʨʘʩʩʫʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝʚʝʨʦʷʪʥʦ ʩʣʦʞʥʳʤʠ ʜʣʷ ʤʘʰʠʥʳ, ʠ ʢʨʘʡʥʝ ʧʨʦʩʪʳ-
ʤʠ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʠʤʝʥʥʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʩʩʫʞʜʝʥʠʶ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʠ ʧʨʠʟʥʘʢʦʤ ʯʝ-
ʣʦʚʝʢʘ. 

ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʞʝ ʚʩʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʯʠʥʷʪʩʷ ʦʧʠʩʘʥʥʳʤ ʟʘʨʘʥʝʝ ʩʪʘʥʜʘʨʪʘʤ ʠ ʧʨʦ-

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 
ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʥʝʢʦʡ ʫʪʦʧʠʝʡ. ʉʝʡʯʘʩ 
ʥʘʠʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʦ ʚʳʛʣʷʜʠʪ ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʯʝʣʦʚʝʢʘ ʠ ʀʀ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʠ, ʨʘʟʚʠʪʠʝ, ʦʙʫʯʝʥʠʝ, ʮʠʬ-
ʨʦʚʠʟʘʮʠʷ. 
 

ARTIFICIAL INTELLIGENCE AND INDUSTRY 
 

Zgonnikova Alexandra Olegovna, 
Prokopenko Arina Alexandrovna 

 
Abstract: This article analyzes the possibility of using artificial intelligence in industry without human participa-
tion, which at the moment is a kind of utopia. Now the most realistic is the joint work of humans and AI. 
Key words: artificial intelligence, industry, technology, development, training, digitalization. 
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ʟʨʘʯʥʦʡ ʣʦʛʠʢʝ. ʊʦʣʴʢʦ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʩʣʫʯʘʝʚ, ʪʦ ʧʦʜ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ 
ʩʧʝʮʠʘʣʠʩʪʳ ʧʦʥʠʤʘʶ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʘ ʠʤʝʥʥʦ ʢʣʘʩʩ ʤʝʪʦʜʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʙʳʣʠ 
ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʝʮʝʥʜʝʥʪʘʭ, ʘ ʪʘʢʞʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʦʠʩʢʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦ ʨʘʥʝʝ ʥʘʨʘʙʦ-
ʪʘʥʥʳʤ ʜʘʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ [3].  

ʉʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
ɿʘʜʘʜʠʤʩʷ ʚʦʧʨʦʩʦʤ, ʢʘʢʠʝ ʞʝ ʚʩʝ-ʪʘʢʠ ʟʘʜʘʯʠ ʤʦʞʥʦ ʨʝʰʠʪʴ ʥʘ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ, ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ?  
ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʢʦʥʝʯʥʦ ʪʝ ʟʘʜʘʯʠ, ʩ ʢʦʪʦʨʳʤʠ ʧʦ ʦʧʨʝʜʝʣʸʥʥʳʤ ʧʨʠʯʠʥʘʤ ʥʝ ʤʦʞʝʪ ʩʧʨʘʚʠʪʴʩʷ 

ʩʘʤ ʯʝʣʦʚʝʢ. ʇʫʩʪʴ ʵʪʦʪ ʙʫʜʝʪ ʨʘʙʦʪʘ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ, ʚʨʝʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʣʠ ʚ ʤʝʩʪʘʭ 
ʥʝʧʨʠʛʦʜʥʳʭ ʜʣʷ ʞʠʟʥʠ ʣʶʜʝʡ.  

ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ʪʝ ʟʘʜʘʯʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʤʝʥʥʦ çʯʝʣʦʚʝʯʝʩʢʠʡ ʠʥʪʝʣʣʝʢʪè (ʥʘʪʫʨʘʣʴʥʳʡ) ʤʘʣʦ 
ʧʨʠʤʝʥʠʤ ʥʘ ʧʨʘʢʪʠʢʝ, ʘ ʠʤʝʥʥʦ ʵʪʦ ʧʨʝʜʩʢʘʟʘʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠʣʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 
ʚʳʚʦʜʘ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ ʩʪʨʦʷ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ ʥʘ ʦʙʦʨʫʜʦ-
ʚʘʥʠʷʭ ʧʨʝʜʧʨʠʷʪʠʷ. ɸ ʠʤʝʥʥʦ ʵʪʦ ʪʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ, ʥʦ ʚ ʩʠʣʫ ʦʛʨʦʤʥʳʭ 
ʤʘʩʩʠʚʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʟʘʜʘʯ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦʡ. ʄʘʰʠʥʘ ʞʝ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʵʪʦʡ ʟʘʜʘʯʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʨʘʥʝʝ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪ-
ʤʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ: ʢʦʤ-
ʙʠʥʘʮʠʠ ʩʠʩʪʝʤʥʦʡ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʬʠʟ.ʧʨʦʮʝʩʩʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʄʆ [3]. 

ʄʝʪʦʜʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʛʜʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩʧʦʩʦʙʥʦ ʜʘʪʴ ʙʳʩʪʨʳʡ ʠ ʦʱʫʪʠʤʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 
[2]. 

1. ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩ-
ʩʘʤʠ. 

ʄʝʪʦʜʠʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʠʣʠ ʞʝ SPC (Statical Process Control) ʫʩʧʝʰʥʦ 
ʧʦʜʜʘʝʪʩʷ ʤʝʪʦʜʘʤ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʄʝʪʦʜʠʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʧʨʦʮʝʩʩʘʤʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩ ʫʯʝʪʦʤ 
ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʪʘʢʠʭ ʢʘʢ: ʩʪʦʠʤʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ (ʬʘʢʪʦʨʳ ʪʘʢʞʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʜʨʫʛ ʥʘ ʜʨʫʛʘ). ɼʘʥ-
ʥʳʡ ʤʝʪʦʜ ʫʞʝ ʙʦʣʝʝ 50 ʣʝʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʟʘʨʫʙʝʞʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ɺ ʈʦʩʩʠʠ ʞʝ ʜʘʥʥʳʡ ʤʝʪʦʜ 
ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʧʫʣʷʨʝʥ, ʥʦ ʫʞʝ ʟʘʢʨʝʧʣʝʥ ʚ ɻʆʉʊ ʠ ʚ ʦʪʨʘʩʣʝʚʳʭ ʩʪʘʥʜʘʨʪʘʭ ʈʦʩʩʠʠ. 

ʄʝʪʦʜʠʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʵʬʬʝʢʪʠʚʥʦ ʦʪʩʣʝʜʠʪʴ ʦʪʢʣʦ-
ʥʝʥʠʝ ʦʪ ʨʘʥʝʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʫʩʧʝʰʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʝʛʦ ʚ 
ʨʘʤʢʘʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʉʘʤʳʡ ʠʟʚʝʩʪʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʫʝʪ ʤʝʪʦʜʠʢʫ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ (SPC) ï ɻ ʪʦ ʢʘʨʪʳ ʐʫʭʘʨʪʘ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢʘʨʪʳ ʐʫʭʘʨʪʘ ï ʵʪʦ ʛʨʘʬʠʢ ʩ ʥʘʣʠʯʠʝʤ ʦʧʨʝʜʝʣʸʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʥʘʯʝʥʠʡ 
ʧʦʜʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʠʭ ʥʦʤʝʨʦʚ. ʉ ʚʥʝʜʨʝʥʠʝʤ ʤʝʪʦʜʠʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩ-
ʩʘʤʠ (SPC) ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠ-
ʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʜʦ 30% ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʥʘʜʣʝʞʘʱʝʛʦ ʢʘʯʝʩʪʚʘ. 

2. ʇʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʡ ʨʝʤʦʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ.  
ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʠ ʚ ʩʠʩʪʝʤʘʭ ʧʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ ʨʝʤʦʥ-

ʪʘ (ʇʇʈ) ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ ʧʨʦʜʣʠʪʴ ʨʝʩʫʨʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷ-
ʪʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ [1]. 

ʊʘʢʞʝ ʢʘʢ ʠ ʚʳʰʝʩʢʘʟʘʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʩʙʦʨ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 
ʛʣʘʚʥʳʭ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʠ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʢ ʦʙʨʘʙʦʪʢʝ ʩʚʝʜʝʥʠʡ 
ʦʙ ʠʟʥʦʩʝ ʠ ʨʝʞʠʤʘʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɿʜʝʩʴ ʞʝ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣ-
ʣʝʢʪ ʚʳʧʦʣʥʷʝʪ ʟʘʜʘʯʫ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʢʘʞʜʦʡ ʝʜʠʥʠʮʳ ʫʯʝʪʘ, ʘ ʧʦʩʣʝ ʦʙʨʘʙʦʪ-
ʢʠ ʜʘʥʥʳʭ ï ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʚʨʝʤʷ ʚʦʟʤʦʞʥʦʛʦ ʦʪʢʘʟʘ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʠʣʠ ʞʝ OEE (Overall Equipment Efficiency). ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʜʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʘʝʪ ʚʳʩʦ-
ʢʠʡ ʫʨʦʚʝʥʴ ʧʦʪʝʨʴ ʠ ʩʣʫʞʠʪ ʨʝʟʝʨʚʦʤ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ɺ ʜʘʥʥʦʤ 
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II ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʩʣʫʯʘʝ ʩ ʚʥʝʜʨʝʥʠʝʤ ʧʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ ʨʝʤʦʥʪʘ (ʇʇʈ) ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʩʢʫʩ-
ʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʨʦʩʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʝʪ ʚʳʨʘʩʪʠ ʥʘ ʜʝʩʷʪʢʠ ʧʨʦʮʝʥʪʦʚ, ʘ ʟʘ-
ʪʨʘʪʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʤʝʥʴʰʠʪʴʩʷ ʯʫʪʴ ʣʠ ʥʝ ʥʘ 35% [2]. 

ʀʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʳ ʤʦʞʝʤ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʪʦʪ ʩʚʝʨʭ ʨʘʟʫʤ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 
ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢ ʩʘʤʦʦʙʫʯʝʥʠʶ, ʠʥʪʝʣʣʝʢʪ ʢʦʪʦʨʦʛʦ ʥʝ ʫʩʪʫʧʘʣ ʙʳ ʠʥʪʝʣʣʝʢʪʫ ʙʦʣʴʰʠʥʩʪʚʫ ʣʶʜʝʡ 
ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʧʨʠʦʙʨʝʪʝʥʠʶ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʨʝʰʝʥʠʶ ʨʘʥʝʝ ʥʝ ʚʩʪʨʝʯʘʚʰʠʭʩʷ ʧʨʦʙʣʝʤ ʙʝʟ ʨʘʥʝʝ 
ʟʘʜʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʯʝʣʦʚʝʢʦʤ, ʝʱʝ ʥʝ ʩʦʟʜʘʥ ʠ ʩʢʦʨʝʝ ʚʩʝʛʦ ʵʪʦ ʧʨʦʠʟʦʡʜʝʪ ʥʝ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ. 
ʅʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʳ ʫʞʝ ʠʤʝʝʤ ʪʝʭʥʦʣʦʛʠʠ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʢʦʪʦʨʳʝ 
ʧʨʝʜʣʘʛʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ. 

ʄʳ ʤʦʞʝʤ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ 
ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʘʢʞʝ ʥʘ ʵʪʘʧʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʪʫʧʠʢʦʚʦʡ ʚʝʪʚʴʶ ʨʘʟʚʠʪʠʷ. ʄʫʪʫʘʣʠʟʤ ʯʠʩʣʝʥʥʦ-
ʛʦ ʤʝʪʦʜʘ ʠ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ï ʧʦʣʥʦʩʪʴʶ ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʨʝʰʝʥʠʝ. ʂʦʥʝʯʥʦ, ʢʘʢ ʠ ʚʝʟ-
ʜʝ ʝʩʪʴ ʩʚʦʠ ʨʠʩʢʠ, ʥʦ ʠʭ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʩʠʣʴʥʦʡ ʦʪʨʘʩʣʝʚʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʣʫʯʰʠʭ 
ʚ ʢʣʘʩʩʝ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʣʠʰʴ ʟʘ ʯʝʣʦʚʝʢʦʤ, ʩʠʩʪʝʤʘ ʣʠʰʴ 
ʚʳʨʘʙʘʪʳʚʘʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʫʤʦʟʘʢʣʶʯʝʥʠʡ. ʄʦʞʝʪ ʙʳʪʴ, ʯʪʦ ʚ ʜʦʩʪʘʪʦʯʥʦ ʩʢʦʨʦʤ 
ʚʨʝʤʝʥʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʩʤʦʞʝʪ ʩʘʤ ʥʘʯʘʪʴ ʨʝʰʘʪʴ ʥʦʚʳʝ ʟʘʜʘʯʠ, ʥʦ ʢ ʩʦʞʘʣʝʥʠʶ ʠʣʠ, ʢ 
ʩʯʘʩʪʴʶ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʦ ʚʳʛʣʷʜʠʪ ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʯʝʣʦʚʝʢʘ ʠ ʤʘʰʠ-
ʥʳ.  

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɸʣʷʫʪʜʠʥʦʚ ʄ. ɸ., ɻʘʣʫʰʢʠʥ ɸ. ʀ., ʂʘʟʘʥʮʝʚ ʇ. ɸ., ʆʩʪʘʧʝʥʢʦ ɻ. ʇ. ʅʝʡʨʦʢʦʤʧʴʶʪʝʨʳ. ʆʪ 

ʧʨʦʛʨʘʤʤʥʦʡ ʢ ʘʧʧʘʨʘʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ; ɻʦʨʷʯʘʷ ʣʠʥʠʷ - ʊʝʣʝʢʦʤ - ʄ., 2016. - 152 c. 
2. ʂʫʨʮʚʝʡʣ ʈʵʡ ʕʚʦʣʶʮʠʷ ʨʘʟʫʤʘ; ʕʢʩʤʦ - ʄ., 2015. - 352 c. 
3. ʍʝʥʨʠʢ ɹʨʠʥʢ, ɼʞʦʟʝʬ ʈʠʯʘʨʜʩ, ʄʘʨʢ ʌʝʚʝʨʦʣʬ ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʇʠʪʝʨ ï 2017. 336 ï ʩ. 
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ǩ ǡǭǮǯǭǰǲ ǭǯǢǟǬǧǦǟǵǧǧ ǠǤǯǤǥǪǧǡǭǢǭ 
ǮǯǭǧǦǡǭǣǰǱǡǟ ǡ ǟǡǧǟ-ǫǟǷǧǬǭǰǱǯǭǤǬǧǧ 

ǢȒȊȄȌȍȉ ǟȊȄȌǿ ǫȇȔǿȈȊȍȁȌǿ, 
ʤʘʛʠʩʪʨʘʥʪ  

ǠǿȑȒȏȇȌ ǡǿȊȄȏȇȈ ǬȇȉȍȊǿȄȁȇȖ 
ʟʘʚ. ʢʘʬʝʜʨʦʡ çʊʝʭʥʦʣʦʛʠʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷè  

ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ (ɺʉɻʋʊʋ) 
ʋʣʘʥ-ʋʜʵ 

 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʝʜʧʨʠʷʪʠʡ ʘʚʠʘ-ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʫʞʝ ʥʘʢʦʧʣʝʥ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʡ ʦʧʳʪ ʧʦ ʠʟʫʯʝʥʠʶ, ʘʥʘʣʠʟʫ ʠ ʨʝʘʣʠʟʘʮʠʠ lean-ʪʝʭʥʦʣʦʛʠʡ (ʪʝʭʥʦʣʦʛʠʡ ɹʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ). ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʝʥʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʢʦʥʮʝʧʮʠʷ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʩʝʡʯʘʩ ʥʝ ʧʨʦʩʪʦ ʤʦʜʥʦʝ ʨʘʩʢʨʫʯʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʜʠʢʪʫʶʱʝʝ - ʢʘʢ ʧʨʝʜʧʨʠʷʪʠʷʤ ʨʘʟʚʠʚʘʪʴʩʷ, ʘ 
ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʦʚʝʨʝʥʥʘʷ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʝʟʫʣʴʪʘʪʠʚʥʘʷ ʤʠʨʦʚʘʷ ʬʠʣʦʩʦʬʠʷ ʨʘʟʚʠʪʠʷ 
ʧʨʦʠʟʚʦʜʩʪʚ [1]. 

ʂʣʘʩʩʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ çɹʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè, ʢʦʪʦʨʳʝ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʠ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʘʚʠʘ-ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ: 

1. ʂʘʡʜʟʝʥ ï ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʩʦʢʨʘ-
ʱʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʪʝʨʠ ʠ ʧʦʚʳʰʘʪʴ ʧʨʠʙʳʣʴ. 

2. ʊʦʯʥʦ ʚ ʩʨʦʢ ï ʠʥʩʪʨʫʤʝʥʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʩʣʘʞʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝ-
ʨʘʮʠʡ ʧʦ ʚʨʝʤʝʥʠ, ʚʝʜʫʱʝʝ ʢ ʵʢʦʥʦʤʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʟʘʧʘʩʦʚ. 

3. ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ, ʚʳʷʚʣʝʥʠʝ ʠ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʪʝʨʴ. 
4. 5ʉ- ʠʥʩʪʨʫʤʝʥʪ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ( ʧʦʨʷʜʦʢ, 

ʯʠʩʪʦʪʘ, ʜʠʩʮʠʧʣʠʥʘ). 
5. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ - ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʧʳʪʘ ʥʘ ʚʩʶ ʢʦʤʧʘʥʠʶ. 
6. ʀʥʥʦʚʘʮʠʠ (ɹʈʀ), ʣʫʯʰʠʝ ʧʨʘʢʪʠʢʠ ï ʠʥʩʪʨʫʤʝʥʪ ʨʘʟʚʠʪʠʷ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 
7. ʇʦʯʝʤʫ ï ʠʥʩʪʨʫʤʝʥʪ ʥʘʭʦʞʜʝʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʦʟʥʠʢʰʫʶ ʧʨʦʙʣʝʤʫ ʟʘ ʢʦʨʦʪʢʦʝ 

ʚʨʝʤʷ. 

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʚʥʝʜʨʝʥʠʷ Lean-ʪʝʭʥʦʣʦʛʠʡʥʘ ɸʆ çʋ-ʋɸɿè, ʚ 
ʯʘʩʪʥʦʩʪʠ ʩʢʣʘʜʩʢʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ.  ʀʟʣʘʛʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʢʣʘʜʩʢʠʭ ʩʠʩʪʝʤ 
ʜʣʷ ʩʢʣʘʜʦʚ ʧʦʢʫʧʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ ʚ ʫʩʣʦʚʠʷʭ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: lean-ʪʝʭʥʦʣʦʛʠʠ,  ʩʢʣʘʜʩʢʘʷ ʩʠʩʪʝʤʘ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʪʝʨʠ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 
ʟʘʪʨʘʪʳ. 
 

TO THE QUESTION OF ORGANIZATION OF LEAN PRODUCTION IN AVIATION ENGINEERING 
 

Gulenok ɹ. ʅ., 
Baturin V. N. 

 
Annotation. The article discusses the practical experience of introducing Lean technologies at U-UAZ JSC, in 
particular, the warehouse logistics complex. The methodology for organizing warehouse systems for ware-
houses of purchased components in a lean manufacturing environment is outlined. 
Key words: lean technologies, warehouse system, production losses, production costs. 
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8. ɺʳʨʘʚʥʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʨʘʩʯʝʪʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʪʘʢ-
ʪʦʤ. 

9. ʂʘʥʙʘʥïʠʥʩʪʨʫʤʝʥʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ.  
ʄʝʪʦʜʠʢʘ çɺʳʪʷʛʠʚʘʥʠʝè ʪʝʢʫʱʠʭ ʦʧʝʨʘʮʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʣʝʜʫʶʱʠʭ  ʥʘ ʵʪʘʧʘʭ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʪʦʨʤʦʟʠʪ ʦʙʲʝʤʳ ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʢʘʧʣʠʚʘʪʴʩʷ  ʥʘ 
ʩʢʣʘʜʘʭ ʠʟʙʳʪʢʦʚ ʧʨʦʜʫʢʮʠʠ. ʕʪʦʪ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠʩʧʦʣʴʟʫʝʪ ʚʠʟʫʘʣʠʟʘ-
ʮʠʶ ʠ ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ [3]. 

ʉʢʣʘʜʳ ʷʚʣʷʶʪʩʷ ʥʘ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʝʦʙʭʦʜʠʤʳʤ ʟʚʝʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʭʦʪʷ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʦʥʠ ʥʝ ʜʦʙʘʚʣʷʶʪ ʮʝʥʥʦʩʪʠ ʠ ʩ ʧʦʟʠʮʠʠ Lean ʷʚʣʷʶʪʩʷ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʦʪʝʨʷʤʠ. ɺ ʫʩʣʦʚʠʷʭ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʝʙʫʝʪʩʷ ʣʠʢʚʠʜʘʮʠʷ ʠʣʠ ʩʦ-
ʢʨʘʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʪʝʨʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʠʟʙʝʞʥʳʭ ʧʦʪʝʨʴ, ʩʚʷʟʘʥʥʳʭ ʩ ʭʨʘʥʝʥʠʝʤ. ʇʨʠ 
ʘʥʘʣʠʟʝ ʩʢʣʘʜʩʢʦʡ ʩʠʩʪʝʤʳ ʋʣʘʥ-ʋʜʵʥʩʢʦʛʦ ʘʚʠʘʮʠʦʥʥʦʛʦ ʟʘʚʦʜʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚ-
ʥʳʝ ʧʦʪʝʨʠ:  

- ʧʦʪʝʨʠ ʥʘ ʧʦʠʩʢ ʭʨʘʥʷʱʝʛʦʩʷ ʥʘ ʩʢʣʘʜʝ; 
- ʣʠʰʥʷʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʠʟʣʠʰʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʠʟ-ʟʘ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʩʢʣʘʜ-

ʩʢʠʭ ʟʦʥ; 
- ʧʦʪʝʨʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʟʢʦʡ ʦʧʝʨʘʪʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʨʘʥʷʱʝʤʩʷ ʥʘ 

ʩʢʣʘʜʘʭ, ʦʙ ʦʙʲʝʤʘʭ ʠ ʚʨʝʤʝʥʠ ʭʨʘʥʝʥʠʷ, ʦ ʩʢʦʨʦʩʪʠ ʨʘʩʭʦʜʦʚʘʥʠʷ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ 
ʢʘʯʝʩʪʚʝʥʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʟʘʢʫʧʢʠ ʧʦ ʚʨʝʤʝʥʠ ʠ ʦʙʲʝʤʘʤ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʦʙʲʝʤʳ ʟʘʧʘʩʦʚ 
ʭʨʘʥʝʥʠʷ, ʟʘʜʝʣʳ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʢʣʘʜʩʢʠʝ ʨʘʩʭʦʜʳ; 

- ʠʤʝʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʭʨʘʥʠʤʦʛʦ ʥʘ ʩʢʣʘʜʝ (ʚʚʠʜʫ ʜʣʠʪʝʣʴʥʦʛʦ ʩʨʦʢʘ ʧʨʦ-
ʩʣʝʞʠʚʘʥʠʷ, ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝʥʠʷ ʠ ʪ.ʜ.); 

- ʧʦʪʝʨʠ ʥʘ ʦʞʠʜʘʥʠʷ ʠʣʠ ʚʥʝʫʨʦʯʥʫʶ ʨʘʙʦʪʫ ʠʟ-ʟʘ ʥʝʨʠʪʤʠʯʥʦʩʪʠ ʧʦʜʘʯʠ ʪʨʘʥʩʧʦʨʪʘ; 
- ʦʪʩʫʪʩʪʚʠʝ ʭʨʘʥʷʱʝʛʦʩʷ ʚ ʥʫʞʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʠʩʧʦʣʥʝʥʠʝ ʟʘʢʘʟʦʚ; 
- ʭʨʘʥʝʥʠʝ ʠʟʙʳʪʦʯʥʳʭ ʟʘʧʘʩʦʚ  ʠ ʩʦʜʝʨʞʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ [2]. 
ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʥʘʟʚʘʥʥʳʭ ʧʦʪʝʨʴ ʥʝʦʙʭʦʜʠʤʳ: ʩʦʚʨʝʤʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʩʢʣʘʜʘ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ, Lean-ʪʝʭʥʦʣʦʛʠʠ ʩʢʣʘʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʙʫʯʝʥʥʳʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʜʨʳ. 
ʆʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʢʣʘʜʘ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʧʦʤʦʛʘʝʪ ʠʤʝʶʱʠʡʩʷ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʩʦ-
ʚʨʝʤʝʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʥʘ ʩʚʦʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ Lean-ʪʝʭʥʦʣʦʛʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʨʦʩ ʠʥʪʝʨʝʩ ʚ ʫʩʧʝʰʥʦʤ ʚʥʝʜʨʝʥʠʠ ʢʦʥʮʝʧʮʠʠ Lean ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʟʦʥʘʭ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘʧʨʠʤʝʨ ʥʘ ʩʢʣʘʜʘʭ. ɹʝʨʝʞʣʠʚʦʝ ʩʢʣʘʜʠʨʦ-
ʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʫʣʫʯʰʝʥʠʝʤ ʩʢʣʘʜʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʢʦʥʪʨʦʣʝʤ ʠ ʦʧʪʠʤʠʟʘʮʠʝʡ ʤʘʪʝʨʠʘʣʴʥʦ ʧʦʪʦʢʘ, 
ʚʥʝʜʨʝʥʠʝʤ ʧʦʜʭʦʜʷʱʝʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ, ʧʦʜʜʝʨʞʘʥʠʝʤ ʥʘʜʣʝʞʘʱʝʛʦ ʫʨʦʚʥʷ ʧʦʧʦʣʥʝʥʠʷ 
ʟʘʧʘʩʦʚ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ çʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʢʣʘʜʩʢʦʡ ʩʠʩʪʝʤʳ ʩ ʧʦʟʠʮʠʠ Lean ʪʝʭʥʦ-
ʣʦʛʠʡè ʚʘʞʥʘ, ʪʘʢ ʢʘʢ ʩʢʣʘʜʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʛʣʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʝʜʧʨʠʷ-
ʪʠʷ. 

ʄʥʦʞʝʩʪʚʦ ʢʦʤʧʘʥʠʡ ʭʦʪʷʪ ʦʙʝʩʧʝʯʠʪʴ ʜʣʷ ʩʚʦʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʦʧʪʠʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʩʢʣʘʜʘ ʠ 
ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʢʣʘʜʩʢʠʝ ʧʦʪʝʨʠ. ɼʣʷ ʵʪʦʛʦ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ Lean-ʠʥʩʪʨʫʤʝʥʪʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 
ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʠʩʢʣʶʯʠʪʴ ʣʠʰʥʠʝ ʧʦʪʝʨʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʵʣʝʤʝʥʪʳ  ʩʢʣʘʜʩʢʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤ-
ʧʣʝʢʩʘ ʥʘ ʋʣʘʥ-ʋʜʵʥʩʢʦʤ Aʚʠʘʮʠʦʥʥʦʤ ʟʘʚʦʜʝ, ʘ ʠʤʝʥʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʣʷ  
ʩʢʣʘʜʘ ʧʦʢʫʧʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ (ʇʂʀ). 

ʏʪʦʙʳ ʚʥʝʜʨʠʪʴ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ, ʙʳʣʠ ʠʟʫʯʝʥʳ: ʮʝʣʠ, ʟʘʜʘʯʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʩʢʣʘʜʩʢʦʡ ʩʠʩʪʝʤʳ 
ʋʣʘʥ-ʋʜʵʥʩʢʦʛʦ ɸʚʠʘʮʠʦʥʥʦʛʦ ʟʘʚʦʜʘ, ʧʨʦʨʘʙʦʪʘʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 
ʦʨʛʘʥʠʟʘʮʠʠ ʩʢʣʘʜʩʢʠʭ ʨʘʙʦʪ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ lean-ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 
ʫʣʫʯʰʠʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʥʘ ʩʢʣʘʜʝ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ɹʝʨʝʞʣʠʚʦʛʦ ʩʢʣʘʜʘ  ʤʳ ʠʩʢʣʶʯʘʝʤ ʧʨʠʥʮʠʧ çʉʨʘʙʦʪʘʣʠ ʥʘ ʩʢʣʘʜ ʥʘ ʚʩʷʢʠʡ ʩʣʫ-
ʯʘʡè ʠ ʩʦʟʜʘʝʤ ʩʦʚʨʝʤʝʥʥʫʶ ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʥʘ ʫʨʦʚʥʝ ʣʫʯʰʠʭ ʤʠʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʩʢʣʘʜʩʢʦʡ 
ʣʦʛʠʩʪʠʢʠ, ʩʧʦʩʦʙʥʫʶ ʦʙʨʘʙʘʪʳʚʘʪʴ ʛʨʫʟʦʧʦʪʦʢ ʪʦʯʥʦ ʚ ʩʨʦʢ, ʙʝʟ ʦʰʠʙʦʢ ʠ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ [4]. 
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ʉʦʟʜʘʝʤ ʠ ʚʥʝʜʨʷʝʤ ʥʘʠʣʫʯʰʫʶ ʢʦʤʙʠʥʘʮʠʶ ʤʝʪʦʜʦʚ ʙʝʨʝʞʣʠʚʦʛʦ ʩʢʣʘʜʘ ʠ ʘʥʘʣʠʟʘ ʣʦʛʠʩʪʠʯʝ-
ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʚʘʞʥʦ ʦʩʚʦʠʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʮʝʣʳʡ ʨʷʜ Leanï
ʠʥʩʪʨʫʤʝʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʚʥʝʜʨʝʥʠʝ  ʥʘ ʩʢʣʘʜ ʩʠʩʪʝʤʳ çʪʦʯʥʦ ʚ ʩʨʦʢè ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʜʘʯʫ 
ʮʝʭʘʤ ʙʝʟ ʟʘʜʝʨʞʢʠ. 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ, ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ 
ʧʦʪʝʨʠ. ɺʦ ʤʥʦʛʦʤ ʧʦʪʝʨʠ ʙʫʜʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ ʟʦʥʳ ʭʨʘʥʝʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʩʢʣʘʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʟʦʥʳ ʭʨʘ-
ʥʝʥʠʷ ʠ ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ. 
ʆʩʥʦʚʥʦʡ ʵʪʦʤʫ ʩʣʫʞʠʪ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʛʨʫʟʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʰʘʛʦʚ ʢ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʢʣʘʜʘ ʇʂʀ ʷʚʣʷʝʪʩʷ ʛʨʘʤʦʪʥʦ ʩʧʣʘʥʠʨʦʚʘʥʥʳʝ 
ʩʢʣʘʜʩʢʠʝ ʟʦʥʳ: 

-ʟʦʥʘ ʨʘʟʛʨʫʟʢʠ ʇʂʀ; 
-ʟʦʥʘ ʧʨʠʝʤʢʠ; 
-ʟʦʥʘ ʦʩʥʦʚʥʦʛʦ ʭʨʘʥʝʥʠʷ; 
-ʟʦʥʘ ʜʣʷ ʢʦʤʧʣʝʢʪʘʮʠʠ, ʩʙʦʨʘ ʟʘʢʘʟʘ; 
-ʟʦʥʘ ʦʪʛʨʫʟʢʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʘʷ ʦʧʝʨʘʮʠʷ  ʥʘ ʩʢʣʘʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʢʦʥʢʨʝʪʥʦʡ ʨʘʙʦʯʝʡ ʟʦʥʝ. ʇʨʘ-

ʚʠʣʴʥʘʷ ʧʣʘʥʠʨʦʚʢʘ  ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʨʝʩʫʨʩʳ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦ-
ʨʦʩʪʴ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚʨʝʤʷ ʥʘ ʧʦʜʙʦʨ ʠʟʜʝʣʠʡ 
ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʠ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ  ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɼʘʣʝʝ  ʧʨʠʤʝʥʷʝʤ ʠʥʩʪʨʫʤʝʥʪʳ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʘʢʠʝ ʢʘʢ çʊʦʯʥʦ ʚ ʩʨʦʢè. ʕʪʦ ʧʦʟʚʦ-
ʣʠʪ ʦʙʥʘʨʫʞʠʪʴ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʙʳʣʠ ʩʢʨʳʪʳ ʠʟ-ʟʘ ʧʦʪʝʨʴ. çʊʦʯʥʦ ʚ ʩʨʦʢè - ʵʪʦ 
ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘʷ  ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʥʘ ʩʢʣʘʜʝ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʦʧʝʨʘʪʠʚʥʦʛʦ 
ʧʣʘʥʠʨʦʚʘʥʠʷ, ʯʝʪʢʦ ʩʣʘʞʝʥʥʫʶ ʨʘʙʦʪʫ ʚʩʝʭ ʩʣʫʞʙ, ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʦʪʨʘʙʦʪʢʠ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ. ɼʘʥ-
ʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʤʠʥʠʤʘʣʴʥʳʝ ʦʩʪʘʪʢʠ ʧʦ ʚʩʝʤʫ ʘʩʩʦʨʪʠʤʝʥʪʫ ʠʟʜʝʣʠʡ ʠ ʦʧʨʝʜʝʣʠʪʴ 
ʨʘʮʠʦʥʘʣʴʥʳʝ ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤ, ʩʠʩʪʝʤʘ  ʧʦʤʦʛʘʝʪ ʥʘʣʘʜʠʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ 
ʩʢʣʘʜʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʝʜʧʨʠʷʪʠʷ ʘʚʠʘ-ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. 

ʉ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ çʂʘʥʙʘʥè ʚʦʟʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʭʨʘʥʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 
ʩʢʣʘʜʝ, ʯʝʪʢʦ ʧʨʦʠʟʚʦʜʠʪʴ ʦʪʧʨʘʚʢʫ ʛʨʫʟʦʚ ʩʦ ʩʢʣʘʜʘ. ʎʝʣʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʭʨʘʥʝ-
ʥʠʝ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʚ ʥʫʞʥʦʤ ʝʝ ʢʦʣʠʯʝʩʪʚʝ ʠ ʚ ʪʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝ-
ʤʝʥʠ. ʉ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʜʝʣʠʷʭ. ɺʩʝ ʵʪʦ ʚ ʢʦʥʝʯ-
ʥʦʤ ʧʣʘʥʝ ʧʦʟʚʦʣʠʪ: 

1. ʇʦʣʴʟʦʚʘʪʴʩʷ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 
2. ʇʦʣʴʟʦʚʘʪʴʩʷ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ. 
3. ʋʩʪʨʘʥʠʪʴ ʠʟʣʠʰʥʠʝ ʩʢʣʘʜʩʢʠʝ ʟʘʧʘʩʳ. 
4. ʆʧʝʨʘʪʠʚʥʦ ʦʙʥʘʨʫʞʠʪʴ ʩʢʨʳʪʳʝ ʧʦʪʝʨʠ ʥʘ ʩʢʣʘʜʝ. 
ɹʦʣʴʰʠʥʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʧʦʥʷʪʠʠ çʂʘʡʜʟʝʥè (ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ). ʇʦʩʪʦʷʥʥʳʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʦʤʦʛʘʝʪ ʩʥʠʟʠʪʴ ʩʢʨʳʪʳʝ ʟʘʪʨʘʪʳ [5]. 
ɸʥʘʣʠʟʠʨʫʷ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʥʠ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. 
ɼʣʷ ʚʥʝʜʨʝʥʠʷ çʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè ʩʢʣʘʜ ʇʂʀ ʥʘ ʋʣʘʥ-ʋʜʵʥʩʢʦʤ ʘʚʠʘʮʠʦʥʥʦʤ ʟʘʚʦʜʝ 

ʚʚʦʜʠʪ ʧʨʦʛʨʘʤʤʫ WMS.ɺ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʤʦʞʥʦ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʢʣʘʜʝ ʚ ʮʝʣʦʤ ʠ ʦ 
ʣʶʙʦʤ ʭʨʘʥʷʱʝʤʩʷ ʛʨʫʟʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʇʨʦʛʨʘʤʤʘ ʩʧʦʩʦʙʥʘ ʨʝʰʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ. ʉ ʝʝ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʦʜʠʥ ʙʣʦʢ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʙʫʭʛʘʣʪʝ-
ʨʠʶ. ʊʘʢʞʝ ʥʘ ʩʢʣʘʜʘʭ ʇʂʀ ʙʳʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʨʦʥʪʘʣʴʥʳʝ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ 
ʩʪʝʣʣʘʞʠ, ʠʤʝʶʱʠʝ ʘʜʨʝʩʥʳʝ ʷʯʝʡʢʠ ʜʣʷ ʢʘʞʜʦʛʦ ʭʨʘʥʠʤʦʛʦ ʛʨʫʟʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʤʦʤʝʥʪʘʣʴʥʦ ʠʜʝʥ-
ʪʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʜʫʢʪ, ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʰʪʨʠʭ ʢʦʜʫ ʝʛʦ ʥʘʟʚʘʥʠʝ, ʥʦʤʝʨ ʠʟʜʝʣʠʷ,  ʬʦʨʤʫ, ʛʨʫʧʧʫ, 
ʢ ʢʦʪʦʨʦʡ ʦʥ ʦʪʥʦʩʠʪʩʷ, ʫʣʫʯʰʠʪʴ ʫʯʝʪ ʦʩʪʘʪʢʦʚ ʠ ʩʧʣʘʥʠʨʦʚʘʪʴ ʧʦʩʪʘʚʢʠ. 
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ʉʡʪ. 1. ʊʫʞʤʤʙʟ ʪʣʤʙʝʪʣʧʢ ʪ ʙʝʩʞʪʦʴʥ ʮʩʙʦʞʦʡʞʥ 

 

 
ʉʡʪ. 2.ʍʩʧʦʫʙʤʵʦʴʢ ʪʫʞʤʤʙʟ 

 
ʂʨʦʤʝ ʪʦʛʦ, ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʧʦʤʦʞʝʪ ʚ ʮʝʣʦʤ ʫʣʫʯʰʠʪʴ ʨʘʙʦʪʫ ʩʢʣʘʜʘ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʟʘʧʘʩʳ ʠ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʧʝʨʩʦʥʘʣʘ. 
ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ Lean-ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʩʢʣʘʜʘʤ ʩʦʢʨʘʪʠʪʴ ʠʟʜʝʨʞʢʠ, ʩʪʘʥʜʘʨ-

ʪʠʟʠʨʦʚʘʪʴ ʩʢʣʘʜʩʢʠʝ ʦʧʝʨʘʮʠʠ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʪʨʫʜ ʩʢʣʘʜʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ.  
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ǲǣǩ 40/,7,.2 

ǢǧǠǯǧǣǬǺǤ ǰǱǟǬǩǧ ǡ ǰǭǡǯǤǫǤǬǬǭǫ 
ǮǯǭǧǦǡǭǣǰǱǡǤ 

ǮǿȎȉȍ ǰȄȋȄȌ ǰȄȏȂȄȄȁȇȖ* 
ǽȊȒȐȍȁ ǧȁǿȌ ǰȄȏȂȄȄȁȇȖ* 

ǩȊȇȋȄȌȉȍ ǧȁǿȌ ǟȊȄȉȐǿȌȃȏȍȁȇȖ* 
ǬȇȉȒȊȇȌ ǧȁǿȌ ǟȊȄȉȐȄȄȁȇȖ 

ʤʘʛʠʩʪʨʘʥʪʳ 
ʌɻɹʆʋ ɺʆ çʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 
ɺ ʩʪʘʥʢʦʩʪʨʦʝʥʠʠ ʦʪʯʝʪʣʠʚʦ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʛʠʙʨʠʜʥʳʭ ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʢʦʤʧʣʝʢʩʦʚ [1, ʩ 165]. ɻʠʙʨʠʜʥʳʝ ʤʝ-
ʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʢʦʤʧʣʝʢʩʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʩʦʯʝʪʘʥʠʝ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 
ʚ ʦʜʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. ʆʙʲʝʜʠʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʜʥʦʤ 
ʩʪʘʥʢʝ: ʘʙʨʘʟʠʚʥʦʝ ʰʣʠʬʦʚʘʥʠʝ ï ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʟʘʢʘʣʢʘ, ʣʘʟʝʨʥʘʷ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʟʘʢʘʣʢʘ ʚ ʩʦʯʝʪʘ-
ʥʠʠ ʩ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ, ʨʝʟʘʥʠʝ ï ʟʘʢʘʣʢʘ, ʪʦʯʝʥʠʝ ï ʟʘʢʘʣʢʘ ï ʰʣʠʬʦʚʘʥʠʝ, ʘʜʜʠʪʠʚʥʳʝ ʪʝʭ-
ʥʦʣʦʛʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʦʙʫʩʣʦʚʣʝʥʦ ʩʪʨʝʤʣʝʥʠʝʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʢ ʨʘʩʰʠʨʝ-
ʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʪʘʥʢʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʠʭ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ ʚ ʛʠʙʢʦʤ ʤʘʰʠʥʦ-
ʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɼʘʥʥʳʡ ʧʨʠʝʤ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʥʫʪʴ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝ-
ʩʫʨʩʦ- ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ 
ʠ ʢʘʯʝʩʪʚʘ ʜʝʪʘʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʪʠʧʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʝʜʝʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʩʪʘʥʦʯ-
ʥʦʛʦ ʧʘʨʢʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʜʣʷ ʨʘʟʤʝ-

ɹʦʦʧʫʙʯʡʸ: ʉʝʡʯʘʩ ʚʩʸ ʙʦʣʴʰʝ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 
ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʯʝʨʧʳʚʘʝʪ ʩʝʙʷ. ʇʦʵʪʦʤʫ ʚʩʸ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘʯʠʥʘʶʪ ʧʨʠʦʙʨʝ-
ʪʘʪʴ ʛʠʙʨʠʜʥʳʝ ʩʪʘʥʦʯʥʳʝ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʢʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʧʝʨʘʮʠʡ 
ʥʘ ʦʜʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʚʦʟʤʦʞʥʳʤ ʠ ʧʨʠʤʝʥʷʝʤʳʤ ʨʝʘʣʠʟʘʮʠʷʤ ʛʠʙʨʠʜ-
ʥʳʭ ʩʪʘʥʢʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɻʠʙʨʠʜʥʳʡ ʩʪʘʥʦʢ, ʛʠʙʨʠʜʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʤʝʭʘʥʠʯʝʩʢʘʷ 
ʦʙʨʘʙʦʪʢʘ. 
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Abstract: Now it is becoming increasingly clear that the development of classical equipment for mechanical 
processing is exhausting itself. Therefore, hybrid machine tool systems are becoming increasingly popular, 
allowing to implement a complex of technological operations on one equipment. This work is devoted to possi-
ble and applicable implementations of hybrid machines. 
Key words: Hybrid machine, hybrid equipment, additive technologies, mechanical processing. 
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ʱʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢʘʷ ʟʘʤʝʥʘ ʤʘʨʰʨʫʪʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ ʩʪʘʥʦʯʥʳ-
ʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʛʦʪʦʚ-
ʣʝʥʠʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ [2, ʩ 63]. 

ʇʦʩʢʦʣʴʢʫ ʚʘʨʠʘʥʪʦʚ ʩʦʯʝʪʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʥʦʛʦʦʙʨʘʟʥʦʝ, ʪʦ ʠ ʢʦʥʩʪʨʫʢʪʠʚ-
ʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʛʠʙʨʠʜʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʦʞʝ ʤʥʦʛʦʦʙʨʘʟʥʦ. ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ ʛʠ-
ʙʨʠʜʥʦʛʦ ʩʪʘʥʢʘ ʦʧʠʩʘʥ ʚ ʧʘʪʝʥʪʝ [3], ʧʨʝʜʣʘʛʘʶʱʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʥʢʘ ʙʳʩʪʨʦʩʤʝʥʥʳʡ ʤʦʜʫʣʴ, ʚʳ-
ʧʦʣʥʝʥʥʳʡ ʢʘʢ ʬʨʝʟʝʨʥʳʡ ʰʧʠʥʜʝʣʴ ʠʣʠ ʣʘʟʝʨʥʘʷ ʛʦʣʦʚʢʘ (ʨʠʩ. 1). 

 

 
ʉʡʪ. 1. ɼʡʚʩʡʝʦʴʢ ʪʫʙʦʧʣ ʪʧ ʪʥʞʦʦʴʥ ʥʧʝʬʤʞʥ: 1 ð ʭʩʞʠʞʩʦʴʢ ʱʨʡʦʝʞʤʵ, 2 ð ʤʙʠʞʩʦʙʸ ʜʧʤʧʛʣʙ 

 
ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʵʪʦʪ 

ʚʘʨʠʘʥʪ ʠʩʧʦʣʥʝʥʠʷ ʩʪʘʥʢʘ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʝʜʠʥʠʯʥʦʤ ʠ ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝ ʧʦʩʢʦʣʴʢʫ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʫʶ ʧʝʨʝʥʘʣʘʞʠʚʘʝʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʥʦʚʳʡ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ. 

ɽʱʸ ʚʦʟʤʦʞʥʳʤ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʥʝʥʠʷ ʛʠʙʨʠʜʥʦʛʦ ʩʪʘʥʢʘ ʷʚʣʷʝʪʩʷ ʜʦʦʩʥʘʱʝʥʠʝ ʫʞʝ ʠʤʝʶʱʝ-
ʛʦʩʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʫʩʪʘʥʦʚʢʘ ʛʝʥʝʨʘʪʦʨʘ ʪʦʢʘ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʥʘ ʙʘʟʝ ʪʦʢʘʨʥʦ-
ʚʠʥʪʦʨʝʟʥʦʛʦ ʩʪʘʥʢʘ ʠʣʠ ʪʦʢʘʨʥʦʛʦ ʩʪʘʥʢʘ ʩ ʏʇʋ [4,5 ʠ 6] (ʨʠʩ. 2), ʠʣʠ ʫʩʪʘʥʦʚʢʘ ʣʘʟʝʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ 
ʙʘʟʝ ʪʦʢʘʨʥʦʛʦ ʩʪʘʥʢʘ ʩ ʏʇʋ [7] (ʨʠʩ 3). ɼʘʥʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʥʘ ʦʜʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʨʦʚʦ-
ʜʠʪʴ ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʪʝʨʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʪʘʢ ʠ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʝʪʘʣʝʡ ʚ ʚʠʜʝ ʪʝʣ ʚʨʘ-
ʱʝʥʠʷ. 

ʇʝʨʝʜʦʚʳʤʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʢʦʤʧʘʥʠʠ Matsuura Machinery, DMG 
Mori, Hybrid Manufacturing Technologies [8]. ʉʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʦʟʜʘʥʠʝʤ ʛʠʙʨʠʜʥʳʭ 
ʩʪʘʥʢʦʚ ʟʘʥʠʤʘʝʪʩʷ ʛʨʫʧʧʘ ʢʦʤʧʘʥʠʡ çʂʘʣʘʰʥʠʢʦʚè [9] ʠ ʉʂɹ çʉʪʘʥʢʦʩʪʨʦʝʥʠʝè ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ [10]. 

ɺ 2002 ʛʦʜʫ ʢʦʤʧʘʥʠʷ Matsuura Machinery ʧʝʨʚʘʷ ʥʘʯʘʣʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʠʙʨʠʜʥʳʭ ʩʪʘʥʢʦʚ, ʩʦʚ-
ʤʝʱʘʶʱʠʭ ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʤʦʜʝʣʠ LUMEX 
Avance-25 (ʨʠʩ. 4) ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʝʪʘʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ SLS ï ʩʝʣʝʢʪʠʚʥʦʝ ʣʘʟʝʨʥʦʝ 
ʩʧʝʢʘʥʠʝ. ʇʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʦʡ ʧʦʨʦʰʢʘ ʪʦʣ-
ʱʠʥʦʡ ʦʢʦʣʦ 50 ʤʢʤ, ʟʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʩʧʝʢʘʥʠʝ ʩʣʦʷ ʧʦ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʧʦʩʣʝ ʩʧʝʢʘʥʠʷ ʧʨʦʮʝʩʩ 
ʧʦʚʪʦʨʷʝʪʩʷ, ʢʘʞʜʳʝ 0,5 ʤʤ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ ʬʨʝʟʦʡ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ɺ ʠʪʦʛʝ ʧʦʣʫʯʘʝʪʩʷ 
ʛʦʪʦʚʘʷ ʜʝʪʘʣʴ, ʦʙʣʘʜʘʶʱʘʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʦʤ ʧʦʚʝʨʭʥʦʩʪʠ. 








































































































































































































