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ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ: 

ɻʫʣʷʝʚ ɻʝʨʤʘʥ ʖʨʴʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

 

ʅ34 

ʅɸʋʂɸ ʀ ʆɹʈɸɿʆɺɸʅʀɽ: ʉʆʍʈɸʅʗʗ ʇʈʆʐʃʆɽ, ʉʆɿɼɸɪʄ ɹʋɼʋʑɽɽ: 

ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ XXXIII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʇʝʥʟʘ: 

ʄʎʅʉ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè. ï 2021. ï 190 ʩ. 

 

ISBN 978-5-00159-802-2 

 

ʅʘʩʪʦʷʱʠʡ ʩʙʦʨʥʠʢ ʩʦʩʪʘʚʣʝʥ ʧʦ ʤʘʪʝʨʠʘʣʘʤ XXXIII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʅɸʋʂɸ ʀ ʆɹʈɸɿʆɺɸʅʀɽ: ʉʆʍʈɸʅʗʗ ʇʈʆʐʃʆɽ, 

ʉʆɿɼɸɪʄ ɹʋɼʋʑɽɽè, ʩʦʩʪʦʷʚʰʝʡʩʷ 10 ʘʧʨʝʣʷ 2021 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  

ʐʚʝʮ ʀʨʠʥʘ ʄʠʭʘʡʣʦʚʥʘ ï  
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ǫǤǱǭǣǺ ǟǡǱǭǫǟǱǧǦǧǯǭǡǟǬǬǭǢǭ ǰǠǭǯǟ ǧ 
ǧǬǱǤǪǪǤǩǱǲǟǪǻǬǭǢǭ ǟǬǟǪǧǦǟ 
ǮǤǯǰǭǬǟǪǻǬǺǴ ǣǟǬǬǺǴ ǣǪǾ ǡǺǣǟǶǧ 
ǵǤǪǤǡǭǢǭ ǩǭǬǱǤǬǱǟ ǡ ǡǤǠ-ǮǯǧǪǭǥǤǬǧǾǴ 

ǟȊȎǿȑȍȁ ǟȊȄȉȐȄȈ ǬȇȉȍȊǿȄȁȇȖ 
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬ. ʀʠʇʇʆ 

ǟȏǿȉȄȊȞȌ ǟȌȃȏȄȈ ǟȌȃȏȄȄȁȇȖ  
ʩʪʫʜʝʥʪ ʙʘʢʘʣʘʚʨʠʘʪʘ 

ʌɻɹʆʋ ɺʆ "ʄʀʈʕɸ - ʈʦʩʩʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ" 
 

ɹʦʦʧʫʙʯʡʸ: ʇʦ ʤʝʨʝ ʵʚʦʣʶʮʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʯʝʩʪʚʘ ʪʘʢʞʝ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʘʜʘʧʪʠʨʫʝʪʩʷ ʨʳʥʦʯ-
ʥʘʷ ʩʬʝʨʘ. ʅʘʨʘʱʠʚʘʥʠʝ ʧʦʪʦʢʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚʝʜʸʪ ʢ ʫʩʣʦʞʥʝʥʠʶ ʤʦʜʝʣʠ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 
ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʜʠʢʪʫʶʪ ʠʥʳʝ ʫʩʣʦʚʠʷ: ʢʣʠʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʨʞʘʪʴ, ʥʫʞʥʦ ʧʦʚʳʰʘʪʴ ʧʨʦ-
ʜʘʞʠ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ. ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʨʘʟʚʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶ-
ʱʘʷ ï ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʩʙʦʨʝ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʜʘʥʥʳʭ ʧʦ ʢʣʠʝʥʪʫ, ʥʦ ʠ ʚ ʠʭ ʜʘʣʴ-
ʥʝʡʰʝʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʩʚʷʟʘʥʥʦʡ ʩ ʮʝʣʝʚʦʡ ʚʳʜʘʯʝʡ ʢʣʠʝʥʪʫ ʪʦʣʴʢʦ ʪʝʭ ʧʨʝʜʣʦʞʝʥʠʡ, 
ʢʦʪʦʨʳʝ ʦʥ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʨʠʦʙʨʝʪʸʪ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ ʜʘʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ 
ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʤʝʪʦʜʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʩ ʵʣʝʤʝʥʪʘ-
ʤʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʙʦʨ ʜʘʥʥʳʭ, ʘʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ, ʘʛʨʝʛʘʮʠʷ ʜʘʥ-
ʥʳʭ, ʛʣʫʙʠʥʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ. 
 
METHODS OF AUTOMATED COLLECTION AND INTELLECTUAL ANALYSIS OF PERSONAL DATA FOR 

ISSUING TARGETED CONTENT IN WEB APPLICATIONS 
 

Alpatov Alexey Nikolaevich, 
Arakelyan Andrey Andreevich 

 
Abstract: As the needs of humanity evolve, the marketplace also develops and adapts. An increase in the 
flow of consumers leads to a complication of the data collection and processing model. Modern trends dictate 
different conditions: the client must be retained, sales must be increased, and work must be optimized. All this 
leads to the fact that the technological component is developing - there is a need not only to collect all possible 
data on the client, but also for their further intellectual processing, associated with the targeted delivery of only 
those offers to the client that he is most likely to acquire. This article will provide an analytical overview of the 
most common methods used in the implementation of software systems with elements of automated collection 
and intellectual analysis of personal data. 
Keywords: data collection, data analytics, automated data collection, data aggregation, data mining. 
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ɻɻɾɽɾʆʁɾ 
ʇʦʜ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʤʦʞʥʦ ʧʦʜʨʘʟʫʤʝʚʘʪʴ ʚ ʪʦʤ ʯʠʩʣʝ ʨʫʯʥʦʡ 

ʪʨʫʜ ʘʥʘʣʠʪʠʢʦʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ OLAP ʩʠʩʪʝʤ [1], ʚʠʟʫʘʣʠʟʘʪʦʨʦʚ ʜʘʥʥʳʭ, ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʅʦ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʤʝʶʪ ʚ ʚʠʜʫ ʪʘʢʦʝ ʧʦʥʷʪʠʝ, ʢʘʢ çʛʣʫʙʠʥʥʳʡ ʘʥʘ-
ʣʠʟè [2]. ʀʤʝʥʥʦ ʦʥ ʧʦʟʚʦʣʷʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʢʣʠʝʥʪʘ ʙʝʟ ʦʩʦʙʳʭ ʟʘʪʨʘʪ ʨʝʩʫʨʩʦʚ ʩʦ ʩʪʦʨʦ-
ʥʳ ʙʠʟʥʝʩʘ, ʩʪʨʦʷ ʥʝʪʨʠʚʠʘʣʴʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ.  

ʅʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʙʣʝʤ. ɺʦ-ʧʝʨʚʳʭ, ʢʘʢ ʠ çʛʣʫʙʠʥʥʳʡ ʘʥʘʣʠʟè, ʪʘʢ ʠ ʨʫʯʥʦʡ ï ʥʝ ʧʨʝʜʦʩʪʘʚ-
ʣʷʶʪ ʢʦʥʢʨʝʪʥʳʡ ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʠʰʴ ʥʘʙʦʨ ʪʝʭʥʠʢ: ʧʨʠʤʝʥʝʥʠʝ ʜʝʨʝ-
ʚʴʝʚ ʨʝʰʝʥʠʡ [3], ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ [4], ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ [5] ʠ ʜʨ. ʀ ʯʝʤ ʙʦʣʴʰʝ 
ʪʘʢʠʭ ʪʝʭʥʠʢ, ʪʝʤ ʩʣʦʞʥʝʝ ʩʪʘʥʦʚʠʪʩʷ ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʫʶ. 

ɹʦʣʝʝ ʪʦʛʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʳʙʨʘʥʥʳʭ ʤʝʪʦʜʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʣʝʛʘʣʴʥʦʛʦ 
ʩʙʦʨʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʚʘʞʥʳ ʜʣʷ ʥʫʞʜ ʙʠʟʥʝʩʘ. ɸ ʝʩʣʠ ʨʝʰʠʪʴ ʠʭ, ʪʦ ʚʦʟʥʠʢʘʝʪ ʝʱʸ ʠ 
ʪʨʝʪʴʷ ï ʚr ʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʠʭ ʦʙʨʘʙʦʪʢʠ. 

ʈʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ, ʟʘʯʘʩʪʫʶ, ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʝʚʳʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷ-
ʪʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʘʢʪʫʘʣʴʥʳʤʠ ʩʝʡʯʘʩ ʠ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ. 

 
ɻʁɽʔ ʁ ʋʁʈʔ ɽɹʆʆʔʎ ɻ ʀɹɽɹʐɹʎ ɹɻʋʇʅɹʋʁʀʁʉʇɻɹʆʆʇɼʇ ʊɺʇʉɹ ʁ 

ʁʆʋɾʄʄɾʃʋʌɹʄʕʆʇɼʇ ɹʆɹʄʁʀɹ 
ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʩʙʦʨ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʘʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʣʝʥʘ-

ʧʨʘʚʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʦʮʝʩʩ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʘʛʨʝʛʘʮʠʶ ʨʘʟʨʦʟʥʝʥʥʳʭ 
ʜʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʩ ʮʝʣʴʶ ʠʭ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʥʘʯʠʤʦʡ ʠʥʬʦʨ-
ʤʘʮʠʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʨʘʟʨʘʙʦʪʘʥʦ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʦʜʦʚ ʘʛʨʝʛʘʮʠʶ ʠ 
ʘʥʘʣʠʪʠʢʫ ʜʘʥʥʳʭ. ɼʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ, ʥʘʙʦʨ ʪʨʝʙʫʝʤʳʭ ʤʝʪʦʜʦʚ ʙʫʜʝʪ ʫʥʠʢʘʣʴʥʳʤ, ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ, ʘ ʪʘʢʞʝ ʦʪ ʦʙʲʸʤʘ, ʚʠʜʘ ʠ ʪʠʧʘ ʜʘʥʥʳʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʜʘʥʥʳʭ: 
 
Ā ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ 
Ā ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ 
Ā ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ 
 
ɺ ʩʣʫʯʘʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʠʭ ʭʨʘʥʝʥʠʝ, ʧʝʨʝʜʘʯʘ ʠ ʦʙʨʘʙʦʪʢʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʪʨʦʛʦ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʤʘʰʠʥʦʯʠʪʘʝʤʳʭ ʬʦʨʤʘʪʘʭ ʭʨʘʥʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʜʘʥʥʳʝ ʢʘʪʝʛʦʨʠʟʠʨʦʚʘʥʳ ʠʣʠ ʩʪʨʫʢ-
ʪʫʨʠʨʦʚʘʥʳ. ʉʪʦʠʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ, ʧʨʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʩʙʦʨʝ ʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ, ʚ 
ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʨʘʙʦʪʘʶʪ ʠʤʝʥʥʦ ʩ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʩʪʨʦʛʦ 
ʦʧʨʝʜʝʣʸʥʥʦʡ ʬʦʨʤʳ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪ-
ʢʠ ʜʘʥʥʳʭ. 

ʅʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʪʦʜʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ ʚʣʠʷʝʪ 
ʪʠʧ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʘʥʥʳʭ. ʊʘʢ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʨʷʝʤʳʭ (ʥʘʙʣʶʜʘʝʤʳʭ) ʧʝʨʝʤʝʥʥʳʭ ʚʳʜʝʣʷʶʪ 
ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ. ɻʨʫʧʧʫ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʷʶʪ ʪʝ ʜʘʥʥʳʝ, ʢʦʪʦ-
ʨʳʝ ʤʦʞʥʦ ʦʙʲʝʢʪʠʚʥʦ ʠʟʤʝʨʠʪʴ, ʧʦʜʩʯʠʪʘʪʴ ʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʠʩʘʪʴ. ʂʘʯʝʩʪʚʝʥʥʳʝ ʞʝ ʜʘʥʥʳʝ 
ʦʙʳʯʥʦ ʥʝ ʠ ʦʙʳʯʥʦ, ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠʣʠ ʯʘʩʪʠʯʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ. ʂʦʣʠʯʝ-
ʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʟʘʯʘʩʪʫʶ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʪʠʧʘʤʠ 
ʜʘʥʥʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʩʪʝʧʝʥʠ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ, ʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʤʝʪʦʜʘʤʠ ʜʣʷ ʘʥʘ-
ʣʠʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ. ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ, ʦʙʨʘʙʘʪʳʚʘʪʴ-
ʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ. ʆʙʨʘʙʦʪʢʘ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ, ʪʨʝʙʫʶʱʘʷ ʧʨʝʜʚʘ-
ʨʠʪʝʣʴʥʫʶ ʨʘʟʤʝʪʢʫ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʠ ʢʦʜʠʨʦʚʘʥʠʝ ʠʭ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʘʪʝʛʦʨʠʷʤ. ɼʣʷ ʩʦʟʜʘʥʠʷ 
ʧʦʣʥʦʮʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 
ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ, ʢʘʢ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ, ʪʘʢ ʠ ʩ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ.  

 
  

https://careerfoundry.com/en/blog/data-analytics/difference-between-quantitative-and-qualitative-data/


Ǭǟǲǩǟ ǧ ǭǠǯǟǦǭǡǟǬǧǤ 11 

 

XXXIII International scientific conference | www.naukaip.ru 

ʇʊʆʇɻʆɹʘ ʐɹʊʋʕ 
ɺ ʮʝʣʦʤ, ʤʝʪʦʜʳ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʩʝʡʯʘʩ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʨʫʯʥʳʝ ʠ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʥʥʳʝ. ʇʝʨʚʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ çʪʦʯʥʳʝè ʠ ʩʣʫʞʘʪ ʜʣʷ ʢʘʢʦʛʦ-ʪʦ ʢʦʥʢʨʝʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ, ʚʪʦʨʳʝ ʞʝ ʜʝʡʩʪʚʫʶʪ ʙʝʩʢʦʥʪʨʦʣʴʥʦ ʠ ʤʘʩʩʦʚʦ, ʩʦʙʠʨʘʷ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʦʙʲʝʤ. ɺ ʩʪʘʪʴʝ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ.  

ɸʥʢʝʪʠʨʦʚʘʥʠʝ [7] (ʝʛʦ ʯʘʩʪʳʡ ʚʠʜ ï ʠʥʪʝʨʚʴʶ) ï ʦʜʥʦ ʠʟ ʚʠʜʦʚ ʩʙʦʨʘ ʜʘʥʥʳʭ. ʅʝ ʷʚʣʷʝʪʩʷ ʩʣʦʞ-
ʥʳʤ - ʘʣʛʦʨʠʪʤ ʜʝʣʠʪʩʷ ʥʘ 4 ʵʪʘʧʘ: ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʤʳ, ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʣʘ, ʦʪʙʦʨ ʘʥʢʝʪʠʨʫʝʤʦʡ ʛʨʫʧʧʳ, 
ʩʦʭʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʀʟ ʧʣʶʩʦʚ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʝʛʦ ʧʨʦʩʪʦʪʫ, ʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ ʠ ʠʭ 
çʯʠʩʪʦʪʫè - ʥʝʪ ʣʠʰʥʠʭ ʜʘʥʥʳʭ. ʀʟ ʤʠʥʫʩʦʚ ʦʯʝʚʠʜʥʘ ʪʨʫʜʦʟʘʪʨʘʪʥʦʩʪʴ ï ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʦʙʨʘʪʴ ʙʦʣʴʰʦʡ 
ʦʙʲʝʤ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʤʘʣʳʭ ʟʘʪʨʘʪʘʭ ʥʘ ʨʝʩʫʨʩʳ. ʏʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʘʨʛʝʪʠʨʦʚʘʥʠʠ, 
ʭʦʪʷ ʠ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʠ.  

ʉʦʮʠʘʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷ [8] ʜʨʫʛʦʡ ʠ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʩʙʦʨʘ: ʦʙʳʯʥʦ ʵʪʦʪ ʤʝʪʦʜ ʠʩ-
ʧʦʣʴʟʫʶʪ ʩʦʮʠʘʣʴʥʳʝ ʠʥʞʝʥʝʨʳ ʠ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʫʯʝʥʠʝ ʣʶʙʦʛʦ ʨʦʜʘ ʜʘʥʥʳʭ ʧʦʜ ʚʠʜʦʤ 
ʢʘʢʦʛʦ-ʣʠʙʦ ʧʦʜʣʦʛʘ: ʧʦʜʜʝʣʴʥʳʝ ʧʠʩʴʤʘ ʦʪ ʢʦʣʣʝʛ, ʟʚʦʥʦʢ ʦʪ ʩʦʪʨʫʜʥʠʢʘ ʙʘʥʢʘ. ʊʨʝʙʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫ-
ʶʱʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫ ʠʥʞʝʥʝʨʘ, ʯʪʦʙʳ ʧʨʦʚʦʜʠʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʞʝʨʪʚʫ ʠ ʥʝ ʷʚʣʷ-
ʝʪʩʷ ʣʝʛʘʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʜʦʧʫʩʢʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʣʦʛʦʚ. ɿʘʱʠʪʠʪʴʩʷ ʦʪ ʥʝʛʦ ʧʨʠ ʜʦʣʞʥʦʡ ʧʦʜʛʦ-
ʪʦʚʢʝ ʠʥʞʝʥʝʨʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʂʨʘʡʥʝ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʪʘʨʛʝʪʠʨʦʚʘʥʠʷ, ʧʦ-
ʩʢʦʣʴʢʫ ʥʝ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʥʝʛʦ. 

ʉʙʦʨ ʜʘʥʥʳʭ ʧʦ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʢʘʤ - ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ: ʥʠʟ-
ʢʘʷ ʪʨʫʜʦʟʘʪʨʘʪʥʦʩʪʴ, ʦʙʨʘʙʦʪʢʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ, ʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ, ʣʝʛʘʣʴʥʦʩʪʴ, ʥʠʟʢʠʝ ʚʳ-
ʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʤʝʪʢʘ ï ʵʪʦ ʥʝʢʦʪʦʨʳʡ ʟʘʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʘʨʘʤʝʪʨ ʚ 
URL-ʩʩʳʣʢʝ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʣʶʙʫʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʠ ʤʝʪʢʠ 
ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʨʘʥʝʝ ʟʘʣʦʞʝʥʳ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʠ ʩʦʙʠʨʘʶʪ ʞʝʩʪʢʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ UTM-ʤʝʪʦʢ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʯʝʣʦʚʝʢʘ. 

ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʪʝʢʩʪʦʚ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ (Natural Language Processing, NLP) - ʩʘʤʳʡ 
ʵʬʬʝʢʪʠʚʥʳʡ ʠʟ ʤʝʪʦʜʦʚ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʨʦʤʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-
ʙʦʡ ʦʙʨʘʙʦʪʢʫ ʜʦʢʫʤʝʥʪʦʚ, ʵʣʝʢʪʨʦʥʥʳʭ ʩʪʨʘʥʠʮ, ʩʪʨʘʥʠʮ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʧʨʠʙʝʛʘʷ ʢ ʩʠʥʪʘʢʩʠʯʝ-
ʩʢʦʤʫ ʘʥʘʣʠʟʫ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʛʨʫʧʧʠʨʫʶʪʩʷ ʧʦ ʪʝʛʘʤ [10] ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʝʪʘʜʘʥ-
ʥʳʭ ʦʙʲʝʢʪʦʚ, ʜʦʙʳʚʘʶʪʩʷ ʘʚʪʦʥʦʤʥʦ, ʢ ʥʠʤ ʧʨʠʤʝʥʠʤʳ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʘʙʩʦʣʶʪʥʦ 
ʣʝʛʘʣʴʥʳ. ʄʠʥʫʩʳ - ʩʣʦʞʥʦʩʪʴ ʥʘʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ, ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʤʘʰʠʥʘʤ. 
ʏʨʝʟʚʳʯʘʡʥʦ ʧʦʣʝʟʥʦ ʚ ʨʘʙʦʪʝ ʧʨʦʜʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʧʨʷʤʫʶ ʚ ʪʘʨʛʝʪʠʥʛʝ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʘʥʘʣʠʟʘ, ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʨʘʟʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʜʦ-
ʙʠʪʴʩʷ ʫʩʧʝʭʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ɽʝ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚʳʷʚʣʝ-
ʥʠʝ ʩʢʨʳʪʳʭ ʧʘʪʪʝʨʥʦʚ [6] ʜʘʥʥʳʭ ʠ ʧʦʩʪʨʦʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʚʦʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʟʘʜʘʯʫ ʚʳ-
ʜʘʯʠ ʮʝʣʝʚʦʛʦ ʢʦʥʪʝʥʪʘ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʧʦʧʫʣʷʨʥʳʝ ʘʣʛʦʨʠʪʤʳ. 

ɼʝʨʝʚʴʷ ʨʝʰʝʥʠʡ - ʵʪʦ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʦʙʫʯʝʥʠʶ ʩ ʫʯʠʪʝʣʝʤ, ʨʝʘʣʠʟʫʶʱʠʝ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʷ. ʅʘʛʣʷʜʥʦ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʪʨʫʢʪʫʨʠʨʦ-
ʚʘʥʥʳʝ ʠ ʦʜʥʦʟʥʘʯʥʳʝ ʦʪʚʝʪʳ. ɼʝʨʝʚʴʷ ʨʝʰʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʳʯʥʦʝ ʜʝʨʝʚʦ ʜʘʥʥʳʭ, ʧʦ-
ʩʪʨʦʝʥʥʦʝ ʠʟ ʫʟʣʦʚ ʠ ʚʝʪʚʝʡ, ʧʨʠ ʵʪʦʤ ʥʘ ʚʝʪʚʷʭ ʜʝʨʝʚʘ ʟʘʧʠʩʳʚʘʶʪʩʷ ʘʪʨʠʙʫʪʳ, ʦʪ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʨʝ-
ʢʫʨʩʠʚʥʦ ʦʮʝʥʠʚʘʪʴʩʷ (ʧʦʜʙʠʨʘʪʴʩʷ) ʨʘʟʣʠʯʥʳʝ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ, ʘ ʚ ʫʟʣʘʭ - ʟʥʘʯʝʥʠʝ (ʭʘʨʘʢʪʝʨʠʩʪʠ-
ʢʘ ʜʘʥʥʳʭ), ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʦʮʝʥʠʚʘʪʴʩʷ. ʇʦʚʳʰʘʝʪ ʥʘʛʣʷʜʥʦʩʪʴ, ʘ ʩʪʨʦʠʪʴʩʷ ʤʦʞʝʪ ʥʘ ʦʩʥʦʚʝ ʤʝʭʘ-
ʥʠʟʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ [13], ʠʣʠ ʥʘ ʦʩʥʦʚʝ ʢʘʢʦʡ-ʣʠʙʦ ʩʦʟʜʘʥʥʦʡ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ [14]. ɼʝʨʝ-
ʚʴʷ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʛʠʙʢʠʝ ʤʦʜʝʣʠ, ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ, ʧʨʠ ʜʦ-
ʙʘʚʣʝʥʠʠ ʥʦʚʳʭ ʬʫʥʢʮʠʡ ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʀʟ ʤʠʥʫʩʦʚ - ʛʨʦʤʦʟʜʢʦʩʪʴ ʩʣʦʞʥʳʭ ʜʝ-
ʨʝʚʴʝʚ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʜʘʥʥʳʭ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ 
ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʭʘʥʠʟʤʳ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʘ ʜʝʨʝʚʘ, ʧʫʪʸʤ ʫʜʘʣʝʥʠʷ ʧʦʜʫʟʣʦʚ, 
ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʪʨʝʙʫʝʤʳʡ ʦʙʲʸʤ ʧʘʤʷʪʠ, ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʠʪʴ ʪʦʯ-
ʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ, ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʨʝʚʘ ʨʝʰʝʥʠʷ ʜʣʷ ʟʘʜʘʯ ʨʝʛʨʝʩʩʠʠ.   

ʄʝʪʦʜ ʘʥʘʣʠʟʘ ʧʨʠ ʧʦʤʦʱʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ - ʩʘʤʳʡ ʩʣʦʞʥʳʡ ʚ ʨʝʘʣʠʟʘʮʠʠ, ʥʦ 
ʩʘʤʳʡ ʜʝʡʩʪʚʝʥʥʳʡ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʩʧʦʩʦʙʥʫʶ ʢ ʤʥʦʛʦʤʝʨʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʘʥ-
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ʥʳʭ, ʚʳʷʚʣʝʥʠʶ ʩʢʨʳʪʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ çʦʙʫʯʝʥʠʶè. ʉʣʦʞʝʥ ʚ ʨʝʘʣʠʟʘʮʠʠ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝ-
ʩʪʚʦ ʩʣʦʞʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʦʪ ʚʳʙʦʨʘ ʘʣʛʦʨʠʪʤʘ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳ-
ʚʦʜʘ. ʊʨʝʙʦʚʘʪʝʣʝʥ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʠ. 

ʆʜʥʘʢʦ ʩʧʦʩʦʙʝʥ ʥʘ ʧʦʠʩʢ ʥʝʦʯʝʚʠʜʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. ʇʦ-
ʩʣʝ ʥʘʯʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʘʙʩʦʣʶʪʥʦ ʘʚʪʦʥʦʤʥʦ. ʉʘʤʳʡ ʧʦʧʫʣʷʨʥʳʡ ʚʳʙʦʨ ʜʣʷ ʨʝʰʝ-
ʥʠʷ ʟʘʜʘʯ ʛʣʫʙʠʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʄʝʪʦʜ ʘʥʘʣʠʟʘ ʧʨʠ ʧʦʤʦʱʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʣʠ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ - ʦʩʦʙʳʡ ʩʣʫʯʘʡ ʥʝʡʨʦʥ-
ʥʦʡ ʩʝʪʠ ʩ ʟʘʨʘʥʝʝ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʧʨʘʚʠʣ ʧʦ ʛʝʥʝʪʠʯʝ-
ʩʢʦʡ ʵʚʦʣʶʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʅʘ ʚʭʦʜʝ ʚʝʢʪʦʨʘ 
ʜʘʥʥʳʭ ʠ ʢʨʠʪʝʨʠʡ ʫʩʧʝʰʥʦʩʪʠ, ʥʘ ʚʳʭʦʜʝ - çʠʜʝʘʣʴʥʳʡè ʚʝʢʪʦʨ-ʨʝʰʝʥʠʝ. ʀʟ ʧʣʶʩʦʚ ï ʤʝʥʝʝ ʪʨʝʙʦ-
ʚʘʪʝʣʝʥ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʤʦʱʥʦʩʪʷʤ ʠ ʢ ʥʘʚʳʢʘʤ ʧʨʦʛʨʘʤʤʠʩʪʘ. ʅʦ ʚ ʮʝʣʦʤ ʣʫʯʰʝ ʨʝʰʘʝʪ ʙʦʣʝʝ 
ʯʘʩʪʥʳʝ ʟʘʜʘʯʠ ï ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ. ʍʦʪʷ ʝʛʦ ʚʩʝ ʝʱʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʪʘʨʛʝʪʠʥʛʘ, ʝʩʣʠ 
ʢʦʨʨʝʢʪʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʜʘʥʥʳʝ. 

ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ ʧʨʦ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʥʘʩʪʨʦʝʥʠʡ (ʪʦʥʘʣʴʥʦʩʪʠ), ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʘʣʛʦʨʠʪʤʘʤʠ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʢʦʪʦʨʳʝ ʫʧʦʤʷʥʫʪʳ ʚʳʰʝ. ʆʪ-
ʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʨʘʙʦʪʘʝʪ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʩ 
ʢʘʯʝʩʪʚʝʥʥʳʤʠ, ʘ ʥʝ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. ʆʙʳʯʥʦ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʥʘʩʪʨʦʝʥʠʷ ʦʪʥʦ-
ʩʠʪʩʷ ʢ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʢʘʪʝʛʦʨʠʠ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ (ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟ) ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʮʝʣʝʡ ʘʚʪʦʤʘʪʠ-
ʟʠʨʦʚʘʥʥʦʡ ʩʦʨʪʠʨʦʚʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʵʤʦʮʠʡ ʚʦ ʚʭʦʜʥʳʭ, 
ʯʘʩʪʥʦ ʥʝʩʪʨʫʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. ʅʘ ʧʨʘʢʪʠʢʝ, ʚʳʜʝʣʝʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ ʘʥʘʣʠʟʘ ʥʘʩʪʨʦ-
ʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʥʘʩʪʨʦʝʥʠʡ [17], ʦʙʥʘʨʫʞʝʥʠʝ ʵʤʦʮʠʡ [18], ʘʥʘʣʠʟ ʥʘʩʪʨʦʝʥʠʡ ʥʘ ʦʩ-
ʥʦʚʝ ʘʩʧʝʢʪʦʚ [19]. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ, ʥʘʧʨʠʤʝʨ, ʦʪʥʦʰʝʥʠʝ ʢʣʠʝʥʪʘ ʢ ʨʘʟʣʠʯʥʳʤ ʘʩ-
ʧʝʢʪʘʤ ʙʠʟʥʝʩʘ, ʚ ʭʦʜʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʦʪʟʳʚʦʚ. 

 
ʀɹʃʄʗʐɾʆʁɾ 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʩʫʱʝʩʪʚʫʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʥʝ ʣʠʰʝ-
ʥʳ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ: ʣʠʙʦ ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʠ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʛʠʙʢʠʡ 
ʬʫʥʢʮʠʦʥʘʣ, ʣʠʙʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʧʨʦʧʨʠʝʪʘʨʥʦʡ, ʯʪʦ ʦʯʝʥʴ ʩʠʣʴʥʦ ʩʫʞʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩ-
ʰʠʨʝʥʠʷ ʩʘʤʦʡ ʩʠʩʪʝʤʳ, ʧʦʩʢʦʣʴʢʫ ʦʧʠʨʘʝʪʩʷ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʪʨʝʙʦʚʘʥʠʷ ʠ ʟʘʜʘʯʠ. 
ɽʩʣʠ ʜʦʙʠʪʴʩʷ ʙʦʣʴʰʝʡ ʜʨʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʧʦʜʝʣʠʚ ʝʝ ʥʘ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʭ 
ʤʦʜʫʣʝʡ ʠ ʫʥʠʬʠʮʠʨʦʚʘʚ ʠʭ ʠʥʪʝʨʬʝʡʩʳ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʜʦʩʪʠʯʴ ʩʫʱʝʩʪʚʝʥʥʦʡ 
ʛʠʙʢʦʩʪʠ, ʫʧʨʦʩʪʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʥʪʝʛʨʘʮʠʶ ʪʘʢʠʭ ʤʦʜʫʣʝʡ. ɺ ʨʘʤʢʘʭ ʪ.ʥ. open-source ʩʦʦʙʱʝʩʪʚʘ, ʵʪʦ 
ʧʨʠʚʝʣʦ ʙʳ ʢ ʩʦʟʜʘʥʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʦʜʫʣʝʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʛʠʙʢʦʩʪʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ. 
ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʭʦʜʷʱʠʭ ʘʨʭʠʪʝʢʪʫʨ ʠ ʤʝʪʦʜʦʣʦʛʠʡ 
ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. Berson A., Smith S. J. Data warehousing, data mining, and OLAP. ï McGraw-Hill, Inc., 1997. 
2. ʉʝʡʜʘʤʝʪʦʚʘ ɿ. ʉ. ɸʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʡ //ʀʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʵʢʦʥʦʤʠʢʝ, ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ. ï 2019. ï ̄ . 4 (26). ï ʉ. 5. 
3. ʐʝʚʝʣʝʚ ʆ. ɻ., ʇʝʪʨʘʢʦʚ ɸ. ɺ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʪʝʢʩʪʦʚ ʩ ʧʦʤʦʱʴʶ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ ʠ ʥʝʡʨʦʥ-

ʥʳʭ ʩʝʪʝʡ ʧʨʷʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ //ɺʝʩʪʥʠʢ ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2006. ï ̄ . 290. 
4. ɼʞʝʡʥ ɸ. ʂ., ʄʘʦ ɾ., ʄʦʠʫʜʜʠʥ ʂ. ʄ. ɺʚʝʜʝʥʠʝ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ //Computer. 

ï 1996. ï ʊ. 29. ï ̄ . 3. ï ʉ. 31-44. 
5. ʈʫʪʢʦʚʩʢʘʷ ɼ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʠ ʥʝʯʝʪʢʠʝ ʩʠʩʪʝʤʳ / ɼ. ʈʫʪʢʦʚʩʢʘʷ, 

ʄ. ʇʠʣʠʥʴʩʢʠʡ, ʃ. ʈʫʪʢʦʚʩʢʠʡ. ï ʄ.: ɻʦʨʷʯʘʷ ʣʠʥʠʷ. ï ʊʝʣʝʢʦʤ, 2013. ï 384 ʩ. 
6. ʅʘʡʜʝʥʦʚʘ ʂ. ɸ., ʅʝʚʟʦʨʦʚʘ ʆ. ɸ. ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʟʘʜʘʯʘʭ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʷʟʳʢʘ: ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ //ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʂʘʟʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ 
ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʫʢʠ. ï 2008. ï ʊ. 150. ï ̄ . 4. 



Ǭǟǲǩǟ ǧ ǭǠǯǟǦǭǡǟǬǧǤ 13 

 

XXXIII International scientific conference | www.naukaip.ru 

7 ɼʦʣʞʝʥʢʦ ʖ. ʖ., ʇʦʟʜʥʷʢʦʚʘ ɸ. ʉ. ʆʥʣʘʡʥ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ 
ʩʧʦʩʦʙ ʠʩʩʣʝʜʦʚʘʥʠʷ //ʊʨʘʥʩʧʦʨʪʥʦʝ ʜʝʣʦ ʈʦʩʩʠʠ. ï 2015. ï ̄ . 1. 

8. ʂʫʟʥʝʮʦʚ ʄ. ɺ. ʉʦʮʠʘʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷ ʠ ʩʦʮʠʘʣʴʥʳʝ ʭʘʢʝʨʳ. ï ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 2007. 
9. ɿʘʧʣʘʪʠʥʘ ɽ. ɸ. ʠ ʜʨ. ʀʥʪʝʨʥʝʪ-ʤʦʰʝʥʥʠʯʝʩʪʚo: ʩʪʘʨʳʝ ʠ ʥʦʚʳʝ ʫʛʨʦʟʳ //ʇʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ɻʘʫʜʝʘʤʫʩ. ï 2012. ï ʊ. 2. ï ˉ. 20. ï ʉ. 125-127. 
10. ʂʦʛʘʣʦʚʩʢʠʡ ʄ. ʈ. ʄʝʪʘʜʘʥʥʳʝ, ʠʭ ʩʚʦʡʩʪʚʘ, ʬʫʥʢʮʠʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʩʨʝʜʩʪʚʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ. ï ʊʨʫʜʳ 14-ʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʕʣʝʢʪʨʦʥʥʳʝ ʙʠʙʣʠʦʪʝʢʠ: ʧʝʨʩʧʝʢʪʠʚʥʳʝ 
ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʣʣʝʢʮʠʠèðRCDL-2012, ʇʝʨʝʩʣʘʚʣʴ-ɿʘʣʝʩʩʢʠʡ, ʈʦʩʩʠʷ, 15-18 
ʦʢʪʷʙʨʷ 2012 ʛ., 2012. 

11. ʐʘʧʠʨʦ, ʃ. ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ / ʃ. ʐʘʧʠʨʦ, ɼʞ. ʉʪʦʢʤʘʥ. ð ʇʝʨ. ʩ ʘʥʛʣ. ð ʄ.: ɹʠʥʦʤ. ʃʘ-
ʙʦʨʘʪʦʨʠʷ ʟʥʘʥʠʡ, 2006. ð 752 ʩ. 

12. ɻʦʣʦʚʘʩʪʦʚ ɸ. ʄʘʰʠʥʥʦʝ ʟʨʝʥʠʝ ʠ ʮʠʬʨʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ //ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦ-
ʣʦʛʠʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ï 2010. ï ʊ. 4. ï ʉ. 8-18. 

13. ʌʣʘʭ ʇ. ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʅʘʫʢʘ ʠ ʠʩʢʫʩʩʪʚʦ ʧʦʩʪʨʦʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ, ʢʦʪʦʨʳʝ ʠʟʚʣʝʢʘʶʪ 
ʟʥʘʥʠʷ ʠʟ ʜʘʥʥʳʭ. ï Litres, 2019. 

14. ɼʞʝʢʩʦʥ ʇ. ɺʚʝʜʝʥʠʝ ʚ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ //ɺʠʣʴʷʤʩ, 2001. ï ɺʠʣʴʷʤʩ, 2001, 2015. 
15. Paszke A. et al. Pytorch: An imperative style, high-performance deep learning library //Advances in 

neural information processing systems. ï 2019. ï ʉ. 8026-8037. 
16. ɹʦʣʴʰʘʢʦʚʘ ɽ. ʀ. ʠ ʜʨ. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ ʠ ʢʦʤʧʴʶ-

ʪʝʨʥʘʷ ʣʠʥʛʚʠʩʪʠʢʘ.ð ʄ.: ʄʀʕʄ, 2011. ð 272 ʩ. 
17. Wang Z. et al. Fine-grained sentiment analysis of social media with emotion sensing //2016 Future 

Technologies Conference (FTC). ï IEEE, 2016. ï ʉ. 1361-1364. 
18. Gaind B., Syal V., Padgalwar S. Emotion detection and analysis on social media //arXiv preprint 

arXiv:1901.08458. ï 2019. 
19. Perikos I., Hatzilygeroudis I. Aspect based sentiment analysis in social media with classifier en-

sembles //2017 IEEE/ACIS 16th International Conference on Computer and Information Science (ICIS). ï 
IEEE, 2017. ï ʉ. 273-278. 

  



14 Ǭǟǲǩǟ ǧ ǭǠǯǟǦǭǡǟǬǧǤ 

 

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

ǲǣǩ ..2 

ǳǭǯǫǧǯǭǡǟǬǧǤ ǧǬǳǭǯǫǟǵǧǭǬǬǭǨ 
ǩǲǪǻǱǲǯǺ ǭǠǸǤǰǱǡǟ ǩǟǩ ǲǰǪǭǡǧǾ 
ǭǠǤǰǮǤǶǤǬǧǾ ǧǬǳǭǯǫǟǵǧǭǬǬǭǨ 
ǠǤǦǭǮǟǰǬǭǰǱǧ 

ǢǿȃȞȕȉǿȞ ǧȏȇȌǿ ǣȋȇȑȏȇȄȁȌǿ*  
ǯȍȂǿȖȄȁǿ ǭȊȄȐȞ ǬȇȉȍȊǿȄȁȌǿ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ 
ʆɻɸʇʆʋ çɸʣʝʢʩʝʝʚʩʢʠʡ ʢʦʣʣʝʜʞè 

 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ 
ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. ɺʚʦʜʠʪʩʷ 
ʧʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʦʧʠʩʳʚʘʶʪʩʷ ʝʝ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʧʦʩʦʙʘʭ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩʝʪʠ 
ʀʥʪʝʨʥʝʪ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 
ʢʫʣʴʪʫʨʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ, ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ.  
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ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʩʚʦʝʡ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʥʘʯʘʣʘ ʦʚʣʘʜʝʣʦ ʚʝʱʝʩʪʚʦʤ, ʟʘʪʝʤ ʵʥʝʨʛʠʝʡ 

ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʚʣʘʜʝʣʦ ʠʥʬʦʨʤʘʮʠʝʡ. ʆʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʥʘʯʘʣ ʨʘʩʪʠ, ʠ ʣʶʜʠ ʥʘʰʣʠ ʩʧʦʩʦʙʳ 
ʭʨʘʥʠʪʴ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʠʥʬʦʨʤʘʮʠʶ. ʅʦ ʩʧʫʩʪʷ ʩʪʦʣʝʪʠʷ ʦʩʪʨʦ ʚʩʪʘʣ ʚʦʧʨʦʩ ʦ ʪʦʤ, 
ʠʩʧʦʣʴʟʫʝʪ ʣʠ ʯʝʣʦʚʝʯʝʩʪʚʦ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʠ ʨʘʮʠʦʥʘʣʴʥʦ? 

ʉʝʛʦʜʥʷ ʤʳ ʤʦʞʝʤ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ - ʚʘʞʥʝʡʰʘʷ ʩʦʩʪʘʚ-
ʣʷʶʱʘʷ ʦʙʱʝʡ ʢʫʣʴʪʫʨʳ ʯʝʣʦʚʝʢʘ. ɸ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ï ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʢ ʩʘʤʦʛʦ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. 

ɻʦʚʦʨʷ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʝ, ʤʳ ʜʦʣʞʥʳ ʯʝʪʢʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʵʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʩʧʦʩʦʙ-
ʥʦʩʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʨʘʙʦʪʘʪʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʘ, ʚʦ-ʚʪʦʨʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʠ 
ʤʝʪʦʜʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʝʝ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 
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ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ ʯʝʣʦʚʝʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʟʥʘʥʠʷʤʠ, ʥʘʚʳʢʘʤʠ, ʧʨʦʬʝʩʩʠʦ-
ʥʘʣʴʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ; ʫʨʦʚʥʝʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ, ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʠ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ; ʬʦʨ-
ʤʘʤʠ ʠ ʩʧʦʩʦʙʘʤʠ ʦʙʱʝʥʠʷ. ɸ ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʢʫʣʴʪʫʨʫ ʯʝʣʦʚʝʢʘ? ɺ ʨʘʩʩʤʘʪʨʠʚʘʝ-
ʤʦʡ ʧʨʦʙʣʝʤʝ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʪʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʣʠ ʙʳ ʝʤʫ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ 
ʠ ʫʩʧʝʰʥʦ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ. ʂ ʩʧʠʩʢʫ ʪʘʢʠʭ ʢʘʯʝʩʪʚ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʣʘʜʝʥʠʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, ʫʤʝʥʠʝ ʨʘʙʦ-
ʪʘʪʴ, ʢʘʢ ʩ ʧʝʯʘʪʥʦʡ, ʪʘʢ ʠ ʩ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʅʦ ʧʦʤʠʤʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʘ-
ʯʝʩʪʚ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʨʘʟʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ: ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʠʝ 
ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʙʦʨ ʢʨʠʪʝʨʠʝʚ ʝʝ ʦʮʝʥʢʠ. ʏʝʣʦʚʝʢ, ʥʝ ʨʘʟʚʠʚʰʠʡ ʵʪʠ ʥʘʚʳʢʠ, ʧʦʜ-
ʚʝʨʛʘʝʪʩʷ ʦʧʘʩʥʦʩʪʠ ʚ ʚʠʜʝ ʥʝʟʘʢʦʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʟʜʘʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʤʧʴʶ-
ʪʝʨʥʳʭ ʚʠʨʫʩʦʚ, ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʠ ʢʨʘʞʠ ʵʣʝʢʪʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʧʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʪʜʝʣʠʤʦ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ï ʵʪʦ ʟʘʱʠʪʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ 
ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʩʦʩʪʦʷʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʀʊ-ʩʨʝʜʳ, ʤʝʨʳ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʫʪʝʯʢʠ 
ʟʘʱʠʱʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʠ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʘʱʠʱʘʝʤʫʶ 
ʠʥʬʦʨʤʘʮʠʶ.  

ʉʧʨʘʚʝʜʣʠʚʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦʥʷʪʠʝ çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè ʚʦʟʥʠʢʣʦ ʩ ʧʦʷʚʣʝʥʠʝʤ 
ʩʨʝʜʩʪʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʘ ʪʘʢʞʝ ʩ ʦʩʦʟʥʘʥʠʝʤ ʯʝʣʦʚʝʢʦʤ ʪʦʛʦ, ʯʪʦ ʫ ʣʶʜʝʡ ʠ ʠʭ 
ʩʦʦʙʱʝʩʪʚ ʠʤʝʶʪʩʷ ʠʥʪʝʨʝʩʳ, ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʙʳʪʴ ʥʘʥʝʩʝʥ ʫʱʝʨʙ ʟʘ ʩʯʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʨʝʜʩʪʚʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʥʘʣʠʯʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʚʩʝʤʠ ʩʫʙʲʝʢʪʘʤʠ ʦʙʱʝʩʪʚʘ. 

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʦʧʠʩʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʪ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 
ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

1. ɿʘʢʦʥʦʜʘʪʝʣʴʥʘʷ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʠ ʥʘʫʯʥʘʷ ʙʘʟʘ. 
2. ʉʪʨʫʢʪʫʨʘ ʠ ʟʘʜʘʯʠ ʦʨʛʘʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʀʊ. 
3. ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʨʝʞʠʤʥʳʝ ʤʝʨʳ ʠ ʤʝʪʦʜʳ (ʇʦʣʠʪʠʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ). 
4. ʇʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʠ ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
ɺʳʧʦʣʥʷʷ ʚʩʝ ʧʨʝʜʧʠʩʘʥʠʷ ʧʦ ʟʘʱʠʪʝ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʵʣʝʤʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ, ʢʦʥʝʯʥʦ, ʤʦʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʢʦʤʧʴʶʪʝʨʥʳʝ ʘʪʘʢʠ. ʅʦ ʝʩʣʠ ʤʳ ʛʦʚʦʨʠʤ ʦ ʤʦʣʦʜʦʤ ʧʦʣʴʟʦʚʘ-
ʪʝʣʝ, ʫ ʢʦʪʦʨʦʛʦ ʥʝ ʨʘʟʚʠʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ʢʘʢ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ. ɺ ʵʪʦʤ 
ʩʣʫʯʘʝ ʙʫʜʫʪ ʣʠ ʵʬʬʝʢʪʠʚʥʳ ʢʦʤʧʦʥʝʥʪʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ? 

ɹʝʟʫʩʣʦʚʥʦ, ʩʦʛʣʘʩʷʪʩʷ ʤʥʦʛʠʝ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʙʣʝʤ ʚʳʟʚʘʥʦ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʴʶ ʀʥʪʝʨʥʝʪ. 
ɺ ʵʪʫ çʛʣʦʙʘʣʴʥʫʶ ʩʝʪʴè ʚʭʦʜʷʪ ʣʶʜʠ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ, ʧʦʢʦʣʝʥʠʡ, ʥʘʮʠʡ, ʤʠʨʦʚʦʟʟʨʝʥʠʡ ʠ ʚʟʛʣʷʜʦʚ, 
ʧʨʠʥʦʩʷʱʠʝ ʥʝ ʪʦʣʴʢʦ ʧʦʣʴʟʫ, ʥʦ ʠ ʚʨʝʜ. ʀ ʚʨʦʜʝ ʙʳ ʚʩʝ ʪʘʢ ʙʝʟʦʙʠʜʥʦ: ʨʘʟʥʦʮʚʝʪʥʳʝ ʢʨʠʯʘʱʠʝ ʙʘʥ-
ʥʝʨʳ, ʤʠʛʘʶʱʠʝ ʢʥʦʧʢʠ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. ʅʦ ʤʳ ʜʘʞʝ ʥʝ ʧʦʜʦʟʨʝʚʘʝʤ, ʯʪʦ ʥʘʞʘʚ ʥʘ 
ʦʜʥʫ ʠʟ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʙʝʟʦʙʠʜʥʳʭ, ʢʥʦʧʦʢ, ʤʳ ʟʘʥʝʩʝʤ ʚ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʥʘʧʨʠʤʝʨ, 
çʣʦʛʠʯʝʩʢʫʶ ʙʦʤʙʫè, ʢʦʪʦʨʘʷ çʚʟʦʨʚʝʪʩʷè ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʘʥʜ ʠ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣ-
ʥʦʩʪʴʶ ʚʳʚʝʜʝʪ ʠʟ ʩʪʨʦʷ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ. 

ʅʦ ʭʫʞʝ ʚʩʝʛʦ ʪʦ, ʯʪʦ ʤʳ ʧʨʦʩʪʦ ʥʝ ʤʦʞʝʤ ʨʘʟʫʤʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘʤ ʧʨʝʜʦ-
ʩʪʘʚʣʷʝʪ ʩʝʪʴ. ʏʪʦ ʫʞ ʛʦʚʦʨʠʪʴ ʦ ʜʝʪʷʭ, ʢʦʪʦʨʳʝ ʯʘʩʘʤʠ çʩʠʜʷʪè ʚ ʀʥʪʝʨʥʝʪʝ, ʪʦ ʦʩʚʘʠʚʘʷ ʢʘʢʫʶ-
ʥʠʙʫʜʴ ʥʦʚʫʶ online-ʠʛʨʫ, ʪʦ ʧʨʦʩʤʘʪʨʠʚʘʷ ʟʘʧʨʝʱʝʥʥʳʡ ʜʣʷ ʜʝʪʝʡ ʢʦʥʪʝʥʪ. ʀ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʫʞʝ ʫʭʦ-
ʜʠʪ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ ʧʨʦʙʣʝʤʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʘ ʩʝʨʴʝʟʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʧʨʦʩ ʩʦʭʨʘ-
ʥʝʥʠʷ ʜʝʪʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚʝʙ-ʨʝʩʫʨʩʦʚ. ʉʫʪʴ ʚʦʧʨʦʩʘ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʢʦʥʪʝʥʪʘ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʘ ʠʤʝʥʥʦ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʨʷʜ 
ʬʘʢʪʦʨʦʚ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʧʘʛʫʙʥʦʛʦ ʚʣʠʷʥʠʷ ʩʨʝʜʩʪʚ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʥʘ ʬʠ-
ʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʟʜʦʨʦʚʴʝ ʨʝʙʝʥʢʘ. ʀ ʚʩʝ ʵʪʠ ʧʦʩʣʝʜʩʪʚʠʷ ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʜʝʪʠ ʠ ʤʦʣʦ-
ʜʝʞʴ ʥʝ ʚʳʨʘʙʦʪʘʣʠ ʘʜʝʢʚʘʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʀʥʪʝʨʥʝʪʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʚʠʥʘ ʚʟʨʦʩʣʳʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʩʪʫʧ ʢ ʀʥʪʝʨʥʝʪʫ ʠ ʟʘʯʘʩʪʫʶ ʥʝ ʚʝʜʫʪ 
ʢʦʥʪʨʦʣʴ ʟʘ ʜʝʡʩʪʚʠʷʤʠ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ. ʅʦ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʣʝʞʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʣʷ ʬʦʨʤʠʨʦ-
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ʚʘʥʠʷ ʘʜʝʢʚʘʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʦʣʦʛʠʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʠʣʘ ʙʳ ʦʙʟʦʨ 
ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ. ɽʝ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴ ʢʘʢ ʨʦʜʠʪʝʣʠ, ʪʘʢ ʠ 
ʧʝʜʘʛʦʛʠ, ʥʘʩʪʘʚʥʠʢʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʜʝʪʷʤ, ʯʪʦ ʥʘ ʤʥʦʛʠʭ ʘʢʪʫʘʣʴʥʳʭ ʩʝʪʝʚʳʭ ʨʝ-
ʩʫʨʩʘʭ ʤʦʞʝʪ ʙʳʪʴ ʥʝʪʦʯʥʘʷ, ʥʝʚʝʨʥʘʷ ʠ ʥʝʧʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʫʞʥʦ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 
ʫʛʨʦʟʝ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʀ, ʢʦʥʝʯʥʦ ʞʝ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʦʜʠʪʝʣʝʡ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʨʠ ʨʘ-
ʙʦʪʝ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʀʥʪʝʨʥʝʪʝ ʜʦʣʞʥʘ ʩʣʫʞʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ.  

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʘʩʧʝʢʪʳ, ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʳʚʦʜʦʚ: 
ü ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ; 
ü ʥʝʦʙʭʦʜʠʤʦ ʦʙʥʦʚʣʷʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ, ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ; 
ü ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʥʘʫʯʠʪʴʩʷ ʨʘʟʜʝʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʨʠʪʝʨʠʠ 

ʦʮʝʥʢʠ ʠʥʬʦʨʤʘʮʠʠ; 
ü ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʡ ʵʣʝʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ï ʮʝʣʝʩʦʦʙʨʘʟʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʦʡ ʤʳ ʚʣʘʜʝʝʤ. 
ʀ ʫʞʝ ʥʝʪ ʩʦʤʥʝʥʠʡ ʚ ʪʦʤ, ʯʪʦ ʯʣʝʥʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʷ 

ʥʫʞʥʘ ʢʘʢ ʚʦʟʜʫʭ, ʘ ʯʪʦʙʳ ʵʪʦʪ ʚʦʟʜʫʭ ʙʳʣ ʯʠʩʪʳʡ ʠ ʩʚʝʞʠʤ ʢʘʞʜʳʡ ʜʦʣʞʝʥ ʟʘʜʫʤʘʪʴʩʷ ʦ ʪʦʤ, 
ʥʘʩʢʦʣʴʢʦ ʦʥ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʛʨʘʤʦʪʝʥ, ʢʦʤʧʝʪʝʥʪʝʥ ʠ ʥʘ ʢʘʢʦʡ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʫ ʥʝʛʦ ʥʘʭʦʜʠʪʩʷ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʝ ʤʝʥʷʝʪʩʷ ʪʘʢ ʙʳʩʪʨʦ, ʯʪʦ ʜʘʞʝ ʩʣʝʜʠʪʴ ʟʘ ʚʩʝʤ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʥʴ ʪʨʫʜ-

ʥʦ. ɼʣʷ ʥʘʯʘʣʘ, ʜʘʚʘʡʪʝ ʫʪʦʯʥʠʤ ʢʦʝ-ʯʪʦ: ʥʘʯʥʝʤ ʩ ʪʦʛʦ, ʯʪʦ ʟʥʘʥʠʝ - ʵʪʦ ʧʨʦʩʪʦ ʧʦʪʝʥʮʠʘʣ. ʀ ʪʦʣʴʢʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʤʦʞʝʪ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʥʘʩʪʦʷʱʫʶ ʠ ʤʦʱʥʫʶ ʩʠʣʫ.  

ʏʪʦ ʩʝʡʯʘʩ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʩʝʤ ʤʠʨʝ ʠ ʢʘʢ ʨʘʟʚʠʚʘʝʪʩʷ ʯʝʣʦʚʝʯʝʩʪʚʦ? ɽʩʣʠ ʧʨʝʜʩʪʘʚʠʤ ʨʦʞʜʝ-
ʥʠʝ ʟʝʤʣʠ- ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 4,6 ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʚ ʠʥʪʝʨʚʘʣʝ ʦʜʥʦʛʦ ʯʘʩʘ, ʪʦ ʪʦʛʜʘ ʩʦʚʨʝʤʝʥʥʳʡ ʯʝʣʦ-
ʚʝʢ ʨʦʞʜʘʝʪʩʷ ʟʘ 59 ʤʠʥʫʪ ʠ 59 ʩʝʢʫʥʜʳ. ɿʥʘʯʠʪ, ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʠʩʪʦʨʠʠ ʟʝʤʣʠ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩʫʱʝ-
ʩʪʚʦʚʘʥʠʷ ʣʶʜʝʡ ʦʯʝʥʴ ʤʘʣ. ɸ ʯʪʦ ʤʳ ʫʩʧʝʣʠ ʩʜʝʣʘʪʴ ʚ ʵʪʦʤ ʧʨʦʤʝʞʫʪʢʝ? 

ɼʣʷ ʵʪʦʛʦ ʧʦʩʤʦʪʨʠʤ ʢʘʢ ʚ ʧʨʠʥʮʠʧʝ ʨʘʟʚʠʚʘʣʦʩʴ ʯʝʣʦʚʝʯʝʩʪʚʦ. ɽʩʣʠ ʚʟʛʣʷʥʝʤ 3000, 2000, ʠʣʠ 
500 ʣʝʪ ʥʘʟʘʜ, ʪʦ ʤʳ ʫʚʠʜʠʤ, ʯʪʦ ʟʘ ʵʪʠ ʛʦʜʳ ʣʶʜʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʘʢ ʥʝ ʤʝʥʷʣʠʩʴ, ʧʦʢʘ ʥʝ ʜʦʰʣʠ ʜʦ 
17 ʚʝʢʘ, ʢʦʪʦʨʳʡ ʤʳ ʥʘʟʳʚʘʝʤ ʧʝʨʠʦʜʦʤ ʚʦʟʨʦʞʜʝʥʠʷ. ʀ ʪʦʣʴʢʦ ʪʦʛʜʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʘʣʠ 
ʚʥʝʜʨʷʪʩʷ ʚ ʞʠʟʥʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʘʷ ʧʨʦʜʦʣʞʘʣʘʩʴ ʨʘʟʚʠʚʘʪʴʩʷ ʚʧʣʦʪʴ ʜʦ 1900 ï ʭ ʛʦ-
ʜʦʚ. ɸ ʚʦʪ ʪʫʪ ʧʨʦʠʟʦʰʝʣ ʧʨʦʨʳʚ. ʉʥʘʯʘʣʘ ʚ 1930-ʤ ʛʦʜʫ ʥʘʯʘʣʩʷ ʨʝʟʢʠʡ ʨʦʩʪ, ʛʜʝ ʯʠʩʣʦ ʥʘʩʝʣʝʥʠʷ ʟʘ 
ʢʘʞʜʳʝ 15 ʣʝʪ ʚʳʨʦʩʣʦ ʥʘ ʦʜʠʥ ʤʠʣʣʠʘʨʜ, ʢʦʪʦʨʳʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʫʥʠʯʪʦʞʝʥʠʝʤ ʧʨʠ-
ʨʦʜʳ ʧʦʯʪʠ ʥʘ 65%. ɺʩʝ ʵʪʦ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ ʥʘʰʠʭ ʜʥʝʡ, ʧʦʢʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʝ ʚʦʰʣʦ ʚ ʥʦʚʫʶ ʵʧʦʭʫ - 
ʚ 2020, ʢʦʪʦʨʫʶ ʥʘʟʳʚʘʝʤ age of men. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʤʧʦʥʝʥʪʳ, ʩʦʟʜʘʥʥʳʝ ʯʝʣʦʚʝʢʦʤ, ʧʨʝʚʟʦʰʣʠ 
ʙʠʦʤʘʩʩʫ ʚʩʝʡ ʧʨʠʨʦʜʳ, ʛʜʝ ʯʝʣʦʚʝʯʝʩʢʠʡ ʩʣʝʜ ʚ ʥʝʡ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʩʘʤʘ ʧʨʠʨʦʜʘ. ʕʪʦ ʟʥʘʯʠʪ, 
ʯʪʦ ʤʦʱʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʩʠʣʝ ʧʨʠʨʦʜʳ.  ʇʘ ʨʘʩʯʝʪʘʤ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʦʢ ʣʝʪ ʯʝ-
ʣʦʚʝʢ ʧʨʝʚʟʦʡʜʝʪ ʩʠʣʫ ʧʨʠʨʦʜʳ ʚ 3 ʨʘʟʘ. 

ʇʦʩʤʦʪʨʠʤ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 100 ʣʝʪ. ɺ 20-ʝ ʛʦʜʳ ʧʨʠʰʸʣ ʥʦʚʳʡ ʢʦʥʮʝʧʪ ʤʘʰʠʥʳ ʠ 
ʚʩʝʛʦ ʯʝʨʝʟ 100 ʣʝʪ ʤʳ ʠʤʝʝʤ ʤʘʰʠʥʫ ʥʦʚʦʛʦ ʢʣʘʩʩʘ. ʄʳ ʤʝʥʷʝʤ ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʥʘ 
ʵʣʝʢʪʨʠʯʝʩʢʠʡ, ʪʦ ʝʩʪʴ ʤʳ ʧʦʤʝʥʷʣʠ ʫʞʝ 2 ʢʣʘʩʩʘ ʤʘʰʠʥ, ʘ ʟʥʘʯʠʪ ʚʩʝʛʦ ʣʠʰʴ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʫ 
ʥʘʩ ʙʫʜʝʪ ʣʝʪʘʶʱʘʷ, ʰʘʛʘʶʱʘʷ ʤʘʰʠʥʘ ʠ ʥʘʰʠ ʨʦʙʦʪʳ ʙʫʜʫʪ ʰʘʛʘʪʴ ʥʘ ʜʨʫʛʠʭ ʧʣʘʥʝʪʘʭ. ɽʩʣʠ ʧʦ-
ʩʤʦʪʨʠʤ ʥʘ ʚʩʝ ʵʪʦ ʨʘʟʚʠʪʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʝʪʘ, ʪʦ ʧʝʨʚʳʡ ʩʘʤʦʣʝʪ ʙʳʣ ʚ 1920 ʛʦʜʫ, ʠ ʯʝʨʝʟ 100 
ʣʝʪ ʤʳ ʫʞʝ ʠʤʝʝʤ ʩʚʝʨʭʩʢʦʨʦʩʪʥʳʝ ʨʝʘʢʪʠʚʥʳʝ ʩʘʤʦʣʝʪʳ ʠ ʨʝʛʫʣʷʨʥʳʝ ʧʦʣʝʪʳ ʚ ʢʦʩʤʦʩ. 

ʇʦʩʤʦʪʨʠʤ ʢʘʢ ʟʘ ʵʪʠ 100 ʣʝʪ ʠʟʤʝʥʠʣʘʩʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ɼʦ 1920-ʭ ʛʦʜʦʚ ʩʨʝʜ-
ʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʩʦʩʪʘʚʣʷʣʘ 35 ʣʝʪ, ʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 100 ʣʝʪ ʟʘʤʝʪʝʥ 
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ʨʝʟʢʠʡ ʨʦʩʪ ʠ ʩʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ 2017 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʘ 80 ʣʝʪ. ɺ ʵʪʦ ʚʨʝʤʷ ʧʨʦ-
ʠʟʦʰʣʦ ʧʦʚʳʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʨʝʩʫʨʩʦʚ. 

ɽʩʣʠ ʚʩʝ ʵʪʦ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʚ ʪʦʤ ʞʝ ʜʫʭʝ, ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ 
ʙʫʜʝʪ ñʞʨʘʪʴò ʟʝʤʣʶ ʧʦʣʥʦʩʪʴʶ. ʉʦʟʜʘʸʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʨʘʟʨʫʰʘʝʪ ʚʩʝ ʥʘ ʟʝʤʣʝ ʠ 
ʩʦʙʠʨʘʝʪʩʷ ʫʣʝʪʝʪʴ ʥʘ ʜʨʫʛʫʶ ʧʣʘʥʝʪʫ ʀ ʟʜʝʩʴ ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʪʘʢʦʤʫ ʚʳʚʦʜʫ, ʯʪʦ ʟʝʤʣʷ - ʥʘʰ ʝʜʠʥ-
ʩʪʚʝʥʥʳʡ ʜʦʤ. ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʝʛʦ ʩʩʳʣʘʝʤʩʷ ʥʘ ʢʦʥʮʝʧʮʠʶ Wilson <ʂʦʥʮʝʧʪ ʧʦʣʦʚʠʥʘ ʟʝʤʣʠ>. 

ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʢʦʥʮʝʧʪʫ ï ʧʦʣʦʚʠʥʫ ʟʝʤʣʠ ʤʳ ʧʨʝʜʦʩʪʘʚʣʷʝʤ ʜʠʢʦʡ ʧʨʠʨʦʜʝ, ʯʪʦʙʳ ʧʨʠʨʦʜʘ ʚʦʩ-
ʩʪʘʥʦʚʠʣʘ, ʘ ʜʨʫʛʫʶ ʧʦʣʦʚʠʥʫ ʦʪʜʘʝʤ ʣʶʜʷʤ, ʛʜʝ ʝʩʪʝʩʪʚʝʥʥʦ ʙʫʜʝʪ ʤʘʣʦ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʙʝʟʫʩʣʦʚʥʦ 
ʧʨʠʚʝʜʫʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʨʘʙʦʯʠʭ ʤʝʩʪ. ʀ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʤʳ ʥʝ ʚʥʝʜʨʷʝʤ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦ-
ʟʷʡʩʪʚʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʝʬʠʮʠʪʫ ʧʠʱʠ. ʅʦ ʩʫʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʤʳ ʚʩʝʡ ʮʝʥʦʡ ʜʦʣʞʥʳ ʩʦʭʨʘ-
ʥʷʪʴ ʧʨʠʨʦʜʫ, ʧʦʪʦʤʫ ʯʪʦ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʤʦʞʝʪ ʩʧʘʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʦ. 

ʀ ʧʦʩʢʦʣʴʢʫ ʤʳ ʥʝ ʤʦʞʝʤ ʨʘʟʜʝʣʠʪʴ ʟʝʤʣʶ ʧʦʧʦʣʘʤ ʧʨʠʭʦʜʠʪ ʥʘ ʧʦʤʦʱʴ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʢʦ-
ʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ <ʚʝʨʪʠʢʘʣʴʥʳʝ ʛʦʨʦʜʘ>. ʉʫʪʴ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʪʦʤ, ʯʪʦ ʤʳ ʥʝ ʙʫʜʝʤ ʧʨʦʜʦʣʞʘʪʴ 
ʩʪʨʦʠʪʴ ʨʘʩʪʷʥʫʪʳʝ ʛʦʨʦʜʘ, ʘ ʙʫʜʝʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʥʘʩʝʣʝʥʠʝ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʪʦʯʢʘʤ ʤʠʨʘ, ʛʜʝ ʠ ʙʫ-
ʜʫʪ ʵʪʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʛʦʨʦʜʘ. ɺ ʥʠʭ ʤʦʛʫʪ ʞʠʪʴ ʧʨʠʤʝʨʥʦ 40000 ʯʝʣʦʚʝʢ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʫʜʦʙʥʘ ʪʝʤ, 
ʯʪʦ ʝʩʣʠ ʨʘʟʤʝʱʘʪʴ ʚʝʩʴ ʛʦʨʦʜ ʚ ʦʜʥʫ ʪʦʯʢʫ, ʪʦ ʪʘʤ ʙʫʜʫʪ ʠ ʰʢʦʣʳ, ʠ ʩʧʦʨʪʟʘʣʳ, ʠ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʠ 
ʪʨʝʥʘʞʝʨʥʳʝ ʟʘʣʳ. ɹʦʣʴʰʝ ʥʠʢʫʜʘ ʥʝ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʜʚʠʛʘʪʴʩʷ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ, ʢʦʛʜʘ ʚʩʝ 
ʥʘʩʝʣʝʥʠʝ ʙʫʜʝʪ ʚ ʵʪʠʭ ʛʦʨʦʜʘʭ, ʚ ʜʨʫʛʠʭ ʯʘʩʪʷʭ ʟʝʤʣʠ ʜʠʢʘʷ ʧʨʠʨʦʜʘ ʙʫʜʝʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʧʦʩʪʝ-
ʧʝʥʥʦ, ʢʘʢ ʠ ʜʦʣʞʥʦ ʙʳʣʦ ʙʳʪʴ ʚ ʢʦʥʮʝʧʮʠʠ ɺʠʣʩʦʥʘ.   

ɺʩʷ ʵʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʩʝʣʝʥʠʷ ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʥʘʤ ʥʫʞʥʳ ʙʫʜʫʪ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦ-
ʨʳʝ ʥʘʟʳʚʘʶʪʩʷ <Smart City>. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʩʝ, ʯʪʦ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʛʦʨʦʜʝ - ʥʘʯʠʥʘʷ 
ʩ ʤʘʰʠʥ, ʟʘʢʘʥʯʠʚʘʷ ʟʜʘʥʠʷʤʠ, ʛʜʝ ʙʫʜʫʪ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʷʟʳʢ. ʂ 
ʧʨʠʤʝʨʫ - ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʚʝʪʦʬʦʨʦʚ, ʛʜʝ ʤʘʰʠʥʘ ʠ ʩʚʝʪʦʬʦʨ ʧʝʨʝʜʘʶʪ ʜʨʫʛ ʜʨʫʛʫ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʠʛ-
ʥʘʣʳ. ʇʦʩʢʦʣʴʢʫ ʩʝʡʯʘʩ ʚʦ ʚʩʝʭ ʛʦʨʦʜʘʭ ʩʪʦʷʪ ʤʠʣʣʠʦʥʳ ʤʘʰʠʥ ʚ ʧʨʦʙʢʘʭ, ʢʦʪʦʨʳʝ ʨʘʩʭʦʜʫʶʪ ʙʝʥʟʠʥ, 
ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʝʩʮʝʣʴʥʦʤʫ ʨʘʩʭʦʜʫ ʨʝʩʫʨʩʦʚ, ʘ ʝʩʣʠ ʤʳ ʙʫʜʝʤ ʚʥʝʜʨʷʪʴ ʵʪʫ ʪʝʭʥʦʣʦʛʠʶ, ʪʦ ʦʥʘ ʨʝ-
ʰʠʪ ʧʨʘʚʠʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ - ʪʝʨʤʠʥ çʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʚʢʣʶʯʘʝʪ ʢʘʢ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʪʘʢ ʠ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ (ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʦʩʠʪʝʣʠ ʧʨʦʛʨʘʤʤ, ʧʝʨʝʜʘʶʱʠʝ ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʦʝ 
ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʨʘʙʦʪʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʝʢʪʦʨʘ). ʇʦʵʪʦʤʫ ʚ ʨʘʤʢʘʭ ɺʊʆ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʭʦʜʷʪ ʚ ʦʨʙʠʪʫ ʜʚʫʭ ʩʦʛʣʘʰʝʥʠʡ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʦʛʣʘʰʝʥʠʷ ʢʘʢ ʫʩʣʫʛʠ ʚʭʦʜʷʪ 
ʚ ʢʦʤʧʝʪʝʥʮʠʶ ɻɸʊʉ; ʧʨʦʜʫʢʪʳ (ʪʦʚʘʨʳ) ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʘʪʝʨʠʘʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʪʦʛʦ ʩʝʢʪʦʨʘ ʚʭʦʜʷʪ ʚ ʢʦʤʧʝʪʝʥʮʠʶ ɻɸʊʊ-1994. ɺ ʨʘʤʢʘʭ ɺʊʆ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʘʢ ʧʝʨʚʦʡ, ʪʘʢ ʠ ʚʪʦʨʦʡ ʦʙʣʘʩʪʠ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɺ 1996 ʛʦʜʫ ʂʦʥʬʝʨʝʥʮʠʷ ʤʠʥʠʩʪʨʦʚ ʚ ʉʠʥʛʘʧʫʨʝ ʧʨʠʥʷʣʘ ʨʝʰʝʥʠʝ ʦʙ 
ʦʩʚʦʙʦʞʜʝʥʠʠ ʪʦʚʘʨʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʪ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ.  

ʕʪʦ ʉʦʛʣʘʰʝʥʠʝ ʦʪʢʨʳʚʘʝʪ ʫʯʘʩʪʥʠʢʘʤ ʜʦʩʪʫʧ ʢ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʩʝʪʷʤ ʠ ʫʩʣʫʛʘʤ ʦʙʱʝʛʦ 
ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʙʷʟʳʚʘʝʪ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʉʦʛʣʘʰʝʥʠʷ ʦʙʝʩʧʝʯʠʪʴ, ʯʪʦʙʳ ʧʦʩʪʘʚʱʠʢʠ ʫʩʣʫʛ ʣʶʙʦʛʦ 
ʯʣʝʥʘ ɺʊʆ ʠʤʝʣʠ ʜʦʩʪʫʧ ʢ ʵʪʠʤ ʩʝʪʷʤ. ʈʘʙʦʪʘ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚ ʦʙʦʠʭ ʥʘʟʚʘʥʥʳʭ 
ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʘʤʢʘʭ ɺʊʆ ï ʧʨʦʜʦʣʞʘʝʪʩʷ.  

ʏʝʣʦʚʝʯʝʩʪʚʦ ʟʘʥʠʤʘʣʦʩʴ ʦʙʨʘʙʦʪʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʪʳʩʷʯʠ ʣʝʪ. ʇʝʨʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭ-
ʥʦʣʦʛʠʠ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʯʸʪʦʚ ʠ ʧʠʩʴʤʝʥʥʦʩʪʠ. ʆʢʦʣʦ ʧʷʪʠʜʝʩʷʪʠ ʣʝʪ ʥʘʟʘʜ ʥʘʯʘ-
ʣʦʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ 
ʢʦʤʧʴʶʪʝʨʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʧʨʠʤʝʥʝʥʠʷ ʀʊ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʰʢʦʣʳ ʷʚʣʷʶʪʩʷ: 
1. ʨʘʟʨʘʙʦʪʢʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 
2. ʨʘʟʨʘʙʦʪʢʘ web-ʩʘʡʪʦʚ ʫʯʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 
3. ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ; 
4. ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ (ʫʯʝʙʥʳʤʠ ʙʦʪʘʤʠ); 
5. ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʚʠʨʪʫʘʣʴʥʳʤʠ ʤʦʜʝʣʷʤʠ; 
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6. ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʚ ʛʣʦʙʘʣʴʥʳʭ ʠ 
ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ, ʝʸ ʩʙʦʨʘ, ʥʘʢʦʧʣʝʥʠʷ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ; 

7. ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ; 
8. ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʜʦʩʫʛʘ ʫʯʘʱʠʭʩʷ. 
ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʫʨʦʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʫʣʴ-

ʪʠʤʝʜʠʡʥʳʭ ʩʨʝʜʩʪʚ. ʆʙʫʯʘʶʱʠʝ ʧʨʝʟʝʥʪʘʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʙʫʯʝʥʠʷ, ʥʦ ʵʪʦ 
ʣʠʰʴ ʧʨʦʩʪʝʡʰʠʡ ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʀʊ. 
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ǯǟǦǯǟǠǭǱǩǟ ǮǭǣǡǭǣǬǭǢǭ ǯǭǠǭǱǟ ǣǪǾ 
ǰǮǟǰǟǱǤǪǻǬǺǴ ǯǟǠǭǱ ǡ ǲǰǪǭǡǧǾǴ 
ǵǤǬǱǯǟǪǻǬǭ ǟǦǧǟǱǰǩǧǴ ǡǭǣǬǺǴ ǯǤǰǲǯǰǭǡ 

ǩǿȊțȋȄȌȍȁ ǤȏȋȒȔǿȋȄȃ ǱȚȌȚȐȀȄȉȒȊȚ 
ʤʘʛʠʩʪʨ ʪʝʭʥʠʢʠ 

 ʂʘʟʅʀʊʋ ʠʤ.ʂ.ʀ.ʉʘʪʧʘʝʚʘ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊʫʣʝʰʦʚ ɽʨʢʝʙʫʣʘʥ ɸʤʘʥʜʳʢʦʚʠʯ 
ʢ.ʪ.ʥ. ʘʩʩʦʮ.ʧʨʦʬʝʩʩʦʨ 

ʂʘʟʅʀʊʋ ʠʤ.ʂ.ʀ.ʉʘʪʧʘʝʚʘ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʦʩʫʱʝʩʪʚʣʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʧʦʜʚʦʜʥʦʛʦ ʨʦʙʦʪʘ ʜʣʷ ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʫʩʣʦʚʠʷʭ 
ʮʝʥʪʨʘʣʴʥʦ ʘʟʠʘʪʩʢʠʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʵʪʘʧʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʦʙ-
ʱʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʜʚʦʜʥʦʛʦ ʨʦʙʦʪʘ: ʢʦʨʧʫʩ, ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʘʷ ʩʠʩʪʝʤʘ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʚʠʛʘʪʝʣʴ, 
ʘʢʢʫʤʫʣʷʪʦʨ, ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʝʥʩʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʢʘʤʝʨ, ʦʩʚʝʪʠʪʝʣʴʥʘʷ ʠ ʥʘʚʠʛʘʮʠʦʥʥʘʷ 
ʩʠʩʪʝʤʳ, ʜʘʪʯʠʢ ʛʣʫʙʠʥʳ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʠ 
ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. ʇʦʜʦʙʨʘʥʳ ʪʠʧ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ ʨʦʙʦʪʘ, ʪʘʢʞʝ ʧʦʢʘʟʘʥʦ, 
ʯʪʦ ʜʘʥʥʳʡ ʧʦʜʚʦʜʥʳʡ ʨʦʙʦʪ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʣʦʚʠʷʭ ʮʝʥʪʨʘʣʴʥʦ ʘʟʠʘʪʩʢʠʭ 
ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʨʦʙʦʪ, ʧʦʜʚʦʜʥʳʡ, ʥʘʚʠʛʘʮʠʷ, ʧʦʠʩʢ, ʩʧʘʩʝʥʠʝ, ʤʦʜʫʣʠ 

 
ɺʚʝʜʝʥʠʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʛʣʘʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʧʦʜʚʦʜʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʷʚʣʷ-

ʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʘʚʪʦʥʦʤʥʳʭ ʥʝʦʙʠʪʘʝʤʳʭ ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɸʅʇɸ), ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [1]. ʀʩʪʦʨʠʷ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʜʚʦʜʥʦʡ ʨʦʙʦʪʦ-
ʪʝʭʥʠʢʠ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 40 ʣʝʪ, ʧʦʵʪʦʤʫ ʭʦʪʷ ʜʘʥʥʳʡ ʢʣʘʩʩ ʧʦʜʚʦʜʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʨʘʟʚʠʚʘʝʪʩʷ ʜʦ-
ʩʪʘʪʦʯʥʦ ʜʘʚʥʦ, ʦʜʥʘʢʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʦʥ ʧʦʣʫʯʠʣ ʥʦʚʳʡ ʪʦʣʯʦʢ ʚ ʨʘʟʚʠʪʠʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ 
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʯʠʥ, ʪʘʢʠʭ ʢʘʢ ʦʪʢʨʳʪʠʝ ʧʦʜʚʦʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʠ ʥʝʢʦʪʦʨʳʭ 
ʜʨʫʛʠʭ. ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʘʚʪʦʥʦʤʥʳʝ ʥʝʦʙʠʪʘʝʤʳʝ ʧʦʜʚʦʜʥʳʝ ʘʧʧʘʨʘʪʳ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 
ʫʩʪʨʦʡʩʪʚʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʦʩʥʘʱʝʥʠʠ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʦʧʘʩʥʳ ʜʣʷ ʞʠʟ-
ʥʠ ʯʝʣʦʚʝʢʘ [2]. ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʘʧʧʘʨʘʪʦʚ ʜʘʥʥʦʛʦ ʪʠʧʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʘʣʠʯʠʝ ʘʚʪʦʥʦʤʥʦʡ ʜʚʠʛʘ-
ʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʘʷ ʜʘʝʪ ʘʧʧʘʨʘʪʫ ʰʠʨʦʢʠʡ ʦʧʝʨʘʪʠʚʥʳʡ ʧʨʦʩʪʦʨ, ʩʦʙʩʪʚʝʥʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 
ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʚʩʝ ʘʛʨʝʛʘʪʳ ʘʧʧʘʨʘʪʘ ʠ ʙʦʨʪʦʚʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʦʙʝʩ-
ʧʝʯʠʚʘʶʱʝʛʦ ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʤʠ ʘʛʨʝʛʘʪʘʤʠ ʘʧʧʘʨʘʪʘ. ʐʠʨʦʢʦ ʩʝʛʦʜʥʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʜʚʦʜʥʳʝ ʨʦʙʦ-
ʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʞʝ ʢʘʢ ʤʦʜʝʣʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʦʙʦʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʢʦʩʤʠ-
ʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [3]. ʈʦʙʦʪʳ ʩ ʥʫʣʝʚʦʡ ʧʣʘʚʫʯʝʩʪʴʶ ʷʚʣʷʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ ʥʝʚʝʩʦʤʳʤʠ. 
ɺ ʧʦʜʦʙʥʳʭ ʨʘʙʦʪʘʭ ʨʘʢʝʪʥʳʝ ʜʚʠʛʘʪʝʣʠ ʤʦʜʝʣʠʨʫʶʪʩʷ ʜʚʠʛʘʪʝʣʷʤʠ ʩ ʛʨʝʙʥʳʤʠ ʚʠʥʪʘʤʠ. ʇʦʜʚʦʜʥʳʝ 
ʠʩʧʳʪʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʠʤʠʪʠʨʦʚʘʪʴ ʦʪʩʫʪʩʪʚʠʝ ʪʨʝʥʠʷ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʨ-
ʛʘʥʠʟʘʮʠʷ ʅɸʉɸ ʥʘʯʘʣʘ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʷʝʤʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʩʠʩʪʝʤ ʪʝʣʝʥʘʙʣʶʜʝʥʠʷ (TROV) ʠ ʘʚʪʦʥʦʤʥʳʭ ʧʦʜʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ (AUV). ɺ ʫʩʪʨʦʡʩʪʚʘʭ TROV ʢʘʢ ʩʠ-
ʩʪʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ.  

ʊʝʭʥʦʣʦʛʠʠ ʪʝʣʝʥʘʙʣʶʜʝʥʠʷ ʠʛʨʘʶʪ ʝʱʝ ʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦ-
ʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʜʥʳ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʢʨʫʞʝʥʠʷ. ɺ ʙʫʜʫʱʝʤ ʪʝʭʥʦʣʦʛʠʠ ʪʝʣʝʥʘʙʣʶʜʝʥʠʷ ʙʫʜʫʪ ʨʘʟ-
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ʚʠʚʘʪʴʩʷ ʢʘʢ ʚ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʪʘʢ ʠ ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ, ʥʘʧʨʠʤʝʨ, ʠʥʜʫʩʪʨʠʶ ʨʘʟʚʣʝʯʝʥʠʡ [2]. ʇʦʜ-
ʚʦʜʥʳʝ ɸʅʇɸ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʝʣʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ, ʦʥʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 
ʦʧʝʨʘʮʠʷʭ ʧʦ ʢʦʥʪʨʦʣʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʠʩʢʦʚʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ 
[4-5]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʦ ʩʬʝʨʫ ʧʨʠʤʝʥʝʥʠʷ.  

ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ï ʨʘʟʨʘʙʦʪʢʘ ʧʦʜʚʦʜʥʦʛʦ ʨʦʙʦʪʘ ʜʣʷ ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʫʩʣʦʚʠʷʭ ʮʝʥ-
ʪʨʘʣʴʥʦ ʘʟʠʘʪʩʢʠʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ, ʧʦʩʪʘʚʣʝʥʥʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʷʚʣʷʝʪʩʷ ʧʦʚʳ-
ʰʝʥʠʝ ʫʨʦʚʥʷ ʘʚʪʦʥʦʤʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʘʧʧʘʨʘʪʦʚ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʰʠʨʦʢʦʡ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. 
ɺ ʟʘʨʫʙʝʞʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʘʚʪʦʥʦʤʥʳʝ ʧʦʜʚʦʜʥʳʝ ʤʠʢʨʦʘʧʘʨʘʪʳ ʥʘʟʳʚʘʶʪ micro-UUV (micro 
Unmanned Underwater Vehicle - ʥʝʦʙʠʪʘʝʤʳʡ ʧʦʜʚʦʜʥʳʡ ʤʠʢʨʦʘʧʧʘʨʘʪ). ʇʦʟʞʝ ʧʦʷʚʠʣʩʷ ʪʝʨʤʠʥ micro-
AUV (ʘʚʪʦʥʦʤʥʳʡ ʧʦʜʚʦʜʥʳʡ ʤʠʢʨʦʘʧʧʘʨʘʪ, ɸʇʄɸ). ʅʘʠʙʦʣʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦ-
ʪʦʢ (ʧʦ ʯʠʩʣʫ ʧʘʪʝʥʪʦʚ ʠ ʧʫʙʣʠʢʘʮʠʡ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ) ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ɸʇʄɸ 
ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʉʐɸ (ʤʠʨʦʚʦʡ ʣʠʜʝʨ), ʗʧʦʥʠʠ, ʉʠʥʛʘʧʫʨʝ, ʂʘʥʘʜʝ ʠ ʀʩʣʘʥʜʠʠ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ɸʇʄɸ ʪʠʧʠʯʥʳʤ ʷʚʣʷʝʪʩʷ ʨʷʜ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ 
ʜʚʠʛʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. ɽʝ ʧʨʘʚʠʣʴʥʘʷ ʨʘʙʦʪʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪ ʙʳʩʪʨʦʜʝʡ-
ʩʪʚʠʝ ɸʇʄɸ ʠ ʯʝʪʢʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ɸʇʄɸ ʬʫʥʢʮʠʡ. ɺʳʙʦʨ ʜʚʠʛʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʳʙʦʨ ʪʠʧʘ ʜʚʠʛʘʪʝʣʷ ʠ ʚʳʙʦʨ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʤ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʧʨʠ ʨʘʟʨʘ-
ʙʦʪʢʝ ʜʚʠʞʫʱʠʭ ʫʩʪʘʥʦʚʦʢ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ. ʇʨʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠʣʠ ʦʪʢʘʟʝ 
ʜʚʠʛʘʪʝʣʷ ʦʧʝʨʘʪʦʨ, ʫʧʨʘʚʣʷʶʱʠʡ ʘʧʧʘʨʘʪʦʤ, ʜʦʣʞʝʥ ʙʳʪʴ ʥʝʤʝʜʣʝʥʥʦ ʫʚʝʜʦʤʣʝʥ ʦ ʧʨʦʙʣʝʤʝ. ʇʨʠ 
ʵʪʦʤ, ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʧʨʦʮʝʩʩʘʭ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʫʩʣʦʚʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜ-
ʚʦʜʥʳʭ ɸʇʄɸ, ʚʝʜʴ ʤʠʨʦʚʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʩʫʱʝʩʪʚʝʥʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ 
ʧʨʠʟʥʘʢʫ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ɸʇʄɸ ʜʣʷ ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʫʩʣʦʚʠʷʭ ʮʝʥʪʨʘʣʴʥʦ 
ʘʟʠʘʪʩʢʠʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʜʚʠʞʝʥʠʶ ʧʦʜ ʚʦʜʦʡ ʚ ʨʘʤʢʘʭ 
ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʠʩʢʦʚʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʩ ʮʝʣʴʶ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʩʫʜ-
ʥʘ, ʨʝʣʴʝʬʝ ʜʥʘ, ʦ ʩʪʨʦʝʥʠʠ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʦʩʘʜʢʦʚ, ʦ ʥʘʣʠʯʠʠ ʥʘ ʜʥʝ ʧʨʝʜʤʝʪʦʚ ʠ ʧʨʝʧʷʪʩʪʚʠʡ. ʆʙʝʩ-
ʧʝʯʝʥʠʝ ʘʜʘʧʪʘʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ɸʇʄɸ ʜʣʷ ʘʟʠʘʪʩʢʠʭ ʫʩʣʦʚʠʡ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʫʩʪʨʦʡʩʪʚʘ 
ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ. ʋʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʫʧʨʘʚʣʷʪʴ ʢʘʞʜʳʤ ʜʚʠʛʘʪʝʣʝʤ ɸʅʇɸ 
ʦʪʜʝʣʴʥʦ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʝʛʦ ʭʦʜʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʤʘʥʝʚʨʝʥʥʦʩʪʠ, ʥʦ ʠ ʩʣʝ-
ʜʠʪʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʢʘʞʜʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʧʦʣʫʯʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʚʦʟʥʠʢ-
ʰʠʭ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʝʨʝʤʝʱʝʥʠʷ ɸʇʄɸ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 
ʧʣʦʩʢʦʩʪʠ ʙʳʣʘ ʧʨʠʥʷʪʘ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ. 1. 

ʄʦʤʝʥʪ, ʜʝʡʩʪʚʫʶʱʠʡ ʥʘ ʪʝʣʦ ʨʘʙʦʪʘ, ʦʪ ʩʠʣʳ ʪʷʛʠ ʧʦ ʝʛʦ ʮʝʥʪʨʫ ʤʘʩʩ ʦʧʨʝʜʝʣʠʤ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʚʝʢʪʦʨʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʚʝʢʪʦʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʝʤ 

 
ʛʜʝ Xcq, Ycq - ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ, ʩʚʷʟʳʚʘʝʪ ʮʝʥʪʨ ʤʘʩʩ ʪʝʣʘ ʨʦʙʦʪʘ-ʨʳʙʳ CT ʠ ʪʦʯʢʫ ʧʨʠʣʦʞʝ-

ʥʠʷ ʩʠʣʳ ʪʷʛʠ ʥʘ ʭʚʦʩʪʦʚʦʤ ʧʣʘʚʥʠʢʝ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ: 

 
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ 

ʚ ʩʨʝʜʝ MATLAB / Simulink (ʨʠʩ. 2). 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʙʠʨʘʝʤ ʧʨʠʙʦʨʳ ʠ ʫʩʪʨʦʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʙʦʪʫ 

ɸʇʄɸ. ɸʇʄɸ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: 

- ʢʦʨʧʫʩ ɸʇʄɸ ʢʘʢ ʪʚʝʨʜʦʝ ʪʝʣʦ, ʜʚʠʞʫʱʝʝʩʷ ʚ ʚʦʜʝ; 

- ʜʚʠʛʘʪʝʣʴʥʦ-ʨʫʣʝʚʘʷ ʩʠʩʪʝʤʘ (ʈʈC) 

- ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ (ʩʝʥʩʦʨʥʘʷ) ʩʠʩʪʝʤʘ (ʀʉ) 

- ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ; 

- ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʂʉ). 
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ʉʡʪ. 1. ʉʙʪʰʞʫʦʙʸ ʪʮʞʥʙ ɹʈʅɹ ʛ ʜʧʩʡʠʧʦʫʙʤʵʦʧʢ ʨʤʧʪʣʧʪʫʡ X-Y - ʨʩʸʥʧʬʜʧʤʵʦʙʸ ʡʦʞʩʯʡʙʤʵʦʙʸ 
ʪʡʪʫʞʥʙ ʣʧʧʩʝʡʦʙʫ; lT - ʝʤʡʦʙ çʫʞʤʙè ʩʙʚʧʫʙ; Lʪ - ʝʤʡʦʙ ʮʛʧʪʫʧʛʧʜʧ ʪʫʞʚʤʸ; Lʫ ð ʝʤʡʦʙ ʮʛʧʪʫʧ-
ʛʧʜʧ ʨʤʙʛʦʡʣʙ; ʊʫ - ʫʧʰʣʙ, ʪʧʧʫʛʞʫʪʫʛʬʷʲʙʸ ʯʞʦʫʩʬ ʥʙʪʪ çʫʞʤʙè ʩʙʚʧʫʙ; V - ʛʞʣʫʧʩ ʙʚʪʧʤʷʫʦʧʢ 
ʪʣʧʩʧʪʫʡ ʯʞʦʫʩʙ ʥʙʪʪ; Vq - ʛʞʣʫʧʩ ʤʡʦʞʢʦʧʢ ʪʣʧʩʧʪʫʡ ʫʧʰʣʡ ʮʛʧʪʫʧʛʧʜʧ ʨʤʙʛʦʡʣʙ, ʬʝʙʤʞʦʦʧʢ ʦʙ 
ʩʙʪʪʫʧʸʦʡʡ 1/4 ʞʜʧ ʝʤʡʦʴ ʧʫ ʧʪʡ ʛʩʙʲʞʦʡʸ; ɘ - ʬʜʤʧʛʙʸ ʣʧʧʩʝʡʦʙʫʙ ʯʞʦʫʩʙʤʵʦʧʢ ʨʩʧʝʧʤʵʦʧʢ 
ʧʪʞʛʧʢ ʤʡʦʡʡ ʫʞʤʙ ʩʙʚʧʫʙ; ɘ1 - ʧʫʦʧʪʡʫʞʤʵʦʴʢ ʬʜʧʤ ʨʧʛʧʩʧʫʙ ʮʛʧʪʫʧʛʧʜʧ ʨʤʙʛʦʡʣʙ ʪʧʧʫʛʞʫ-
ʪʫʛʞʦʦʧ ʛʧʣʩʬʜ ʪʛʧʡʮ ʧʪʞʢ ʛʩʙʲʞʦʡʸ; ɤ - ʙʚʪʧʤʷʫʦʙʸ ʬʜʤʧʛʙʸ ʣʧʧʩʝʡʦʙʫʴ ʨʧʤʧʟʞʦʡʸ ʮʛʧʪʫʧʛʧ-
ʜʧ ʨʤʙʛʦʡʣʙ; Fʫ - ʛʞʣʫʧʩ ʪʡʤʴ ʫʸʜʡ, ʛʧʠʦʡʣʙʷʲʞʢ ʨʩʡ ʛʩʙʲʙʫʞʤʵʦʧʥ ʝʛʡʟʞʦʡʡ ʮʛʧʪʫʧʛʧʜʧ 

ʨʤʙʛʦʡʣʙ; Fcopr - ʛʞʣʫʧʩ ʪʡʤʴ ʪʧʨʩʧʫʡʛʤʞʦʡʸ ʝʛʡʟʞʦʡʷ ʫʞʤʙ ʩʙʚʧʫʙ 
 
ɺʥʘʯʘʣʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʢʦʨʧʫʩ ɸʇʄɸ. ʉʦʛʣʘʩʥʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʜʚʦʜʥʳʭ ʨʦ-

ʙʦʪʦʚ, ʧʦʜʚʦʜʥʳʡ ʤʠʢʨʦʨʦʙʦʪ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 600 ʤʤ ʚ ʜʣʠʥʫ ʠ 150 ʤʤ ʚ ʜʠʘʤʝʪʨʝ, ʘ ʪʘʢʞʝ ʩʦ-
ʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ ʧʦʜʚʦʜʥʳʡ ʨʦʙʦʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʛʨʫʞʘʪʴʩʷ ʥʘ ʛʣʫʙʠʥʫ ʥʝ 
ʤʝʥʝʝ ʯʝʤ ʥʘ 50 ʤ. 

ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʜʘʥʥʳʝ ʨʘʩʩʯʠʪʘʝʤ ʧʨʦʯʥʦʩʪʴ ʢʦʨʧʫʩʘ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʦʥ ʙʫʜʝʪ ʠʟʛʦʪʦʚʣʝʥ ʠʟ 
ʩʪʝʢʣʦʚʦʣʦʢʥʠʩʪʦʛʦ ʧʣʘʩʪʠʢʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- ʢʦʝʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ 0.257; 

- ʤʦʜʫʣʴ ʖʥʛʘ 75 ɻʇʘ. 
ʂʘʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʫ ɸʇʄɸ ʙʫʜʝʪ ʢʦʨʧʫʩ ʩ ʪʦʣʱʠʥʦʡ ʩʪʝʥʦʢ ʚʩʝʛʦ 5 ʤʤ, ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʩʪʝʢ-

ʣʦʚʦʣʦʢʥʠʩʪʦʛʦ ʧʣʘʩʪʠʢʘ ʤʦʞʝʪ ʧʦʛʨʫʞʘʪʴʩʷ ʥʘ ʛʣʫʙʠʥʫ ʙʦʣʝʝ 300 ʤʝʪʨʦʚ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦ-
ʨʷʝʪ ʧʘʨʘʤʝʪʨʘʤ ʟʘʜʘʯʠ. 

ʂʦʨʧʫʩ ɸʇʄɸ ʩʦʩʪʦʠʪ ʠʟ 3 ʛʝʨʤʝʪʠʯʥʳʭ ʤʦʜʫʣʝʡ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʙʘʡʦʥʝʪʥʳʤ 
ʟʘʤʢʦʤ ï ʨʠʩ. 3. ʇʝʨʚʳʡ ʤʦʜʫʣʴ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ) ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: 

- ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ; 

- ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʦʜʚʦʜʥʦʛʦ ʤʠʢʨʦʘʧʧʘʨʘʪʘ; 

- ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 
ʉʨʝʜʥʠʡ ʤʦʜʫʣʴ (ʘʢʢʫʤʫʣʷʪʦʨʥʳʡ) ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: 

- ʘʢʢʫʤʫʣʷʪʦʨʘ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʧʦʜʚʠʞʥʦʡ ʧʣʘʪʬʦʨʤʝ; 

- ʧʦʜʚʠʞʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʤʝʥʷʝʪ ʙʘʣʘʥʩʠʨʦʚʢʫ ʤʠʢʨʦʨʦʙʦʪʘ, ʯʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʣʦʥʫ ʘʧʧʘʨʘʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ 
ɸʇʄɸ ʤʦʞʝʪ ʧʦʛʨʫʞʘʪʴʩʷ ʚ ʛʣʫʙʠʥʳ ʚʦʜʦʝʤʘ ʠʣʠ ʚʩʧʣʳʚʘʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ; 

- ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʧʝʨʝʤʝʱʘʝʪ ʧʦʜʚʠʞʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʥʘ ʢʦʪʦʨʦʡ ʫʩʪʘ-
ʥʦʚʣʝʥ ʘʢʢʫʤʫʣʷʪʦʨ; 

- ʫʧʨʘʚʣʷʝʤʳʭ ʧʣʘʚʥʠʢʦʚ (ʢʨʳʣʴʝʚ), ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʩʥʘʨʫʞʠ ʧʦ ʙʦʢʘʤ ʤʦʜʫʣʷ. 
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ʉʡʪ. 2. ʅʧʝʞʤʵ ʡʪʪʤʞʝʬʞʥʧʢ ʪʡʪʫʞʥʴ ʛ ʪʩʞʝʞ MATLAB /Simulink 
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ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ (ʭʚʦʩʪʦʚʦʡ) ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: 

- ʥʝʧʦʜʚʠʞʥʦʡ ʧʣʘʪʬʦʨʤʳ; 

- ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʥʘ ʥʝʧʦʜʚʠʞʥʦʡ ʧʣʘʪʬʦʨʤʝ; 

- ʚʘʣʘ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʠʟ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʥʘ ʙʠʦʧʦʜʦʙʥʳʡ ʜʚʠʛʘ-
ʪʝʣʴ; 

- ʚʠʣʢʠ, ʢʦʪʦʨʘʷ ʧʝʨʝʜʘʝʪ ʧʦʚʦʨʦʪ ʩ ʚʘʣʘ ʥʘ ʙʠʦʧʦʜʦʙʥʳʡ ʜʚʠʛʘʪʝʣʴ; 

- ʥʘʢʣʘʜʢʠ, ʢʦʪʦʨʘʷ ʩʦʝʜʠʥʷʝʪ ʚʘʣ ʠ ʚʠʣʢʫ; 

- ʙʠʦʧʦʜʦʙʥʠʥʦʛʦ ʭʚʦʩʪʘ, ʢʦʪʦʨʳʡ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʜʚʠʛʘʪʝʣʷ ʧʦʜʚʦʜʥʦʛʦ ʤʠʢʨʦʘʧʧʘʨʘʪʘ. 
 

 
ʉʡʪ. 3. ɹʛʫʧʦʧʥʦʴʢ ʨʧʝʛʧʝʦʴʢ ʥʡʣʩʧʙʨʙʩʙʫ 

 
ɼʚʠʞʫʱʘʷ ʨʫʣʝʚʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʜʩʠʩʪʝʤ. ʇʝʨʚʘʷ ʩʠʩʪʝʤʘ ʦʪʚʝʯʘʝʪ ʟʘ ʜʚʠʞʝʥʠʝ 

ʧʦʜʚʦʜʥʦʛʦ ʤʠʢʨʦʨʦʙʦʪʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: 

- ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ - ʩʦʟʜʘʝʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʢʦʪʦʨʳʡ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʩʦʝʜʠʥʝʥʠʡ 
ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʭʚʦʩʪʦʚʫʶ ʧʣʘʩʪʠʥʫ; 

- ɺʘʣʘ - ʧʝʨʝʜʘʝʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʦʪ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʥʘ ʚʠʣʢʫ; 

- ʅʘʢʣʘʜʢʘ ʩʦʝʜʠʥʷʝʪ ʚʠʣʢʫ ʠ ʚʘʣ; 

- ɺʠʣʢʘ ʧʝʨʝʜʘʝʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʩ ʚʘʣʘ ʥʘ ʭʚʦʩʪʦʚʫʶ ʧʣʘʩʪʠʥʫ; 

- ʍʚʦʩʪʦʚʘʷ ʧʣʘʩʪʠʥʘ - ʧʨʠʥʠʤʘʝʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʥʘʯʠʥʘʝʪ ʜʚʠʛʘʪʴʩʷ ʧʦ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ 
ʪʨʘʝʢʪʦʨʠʠ, ʠʤʠʪʠʨʫʝʪ ʢʦʣʝʙʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʭʚʦʩʪʘ ʨʳʙʳ, ʧʨʠʚʦʜʷ ʚ ʜʚʠʞʝʥʠʝ ʧʦʜʚʦʜʥʳʡ ʤʠʢʨʦ-
ʨʦʙʦʪ. 

ɹʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʚʳʙʦʨ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ: PM-28 R [6]. 
ʕʪʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʚʠʛʘʪʝʣʴ, ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʕʪʦ ʥʠʟʢʦʩʢʦʨʦʩʪʥʦʡ, ʧʨʝʮʠʟʠʦʥʥʳʡ, ʙʝʩʰʫʤʥʳʡ, ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʤʦʪʦʨ ʈʄ-
28R ʨʝʚʝʨʩʠʚʥʦʛʦ ʚʨʘʱʝʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʢ ʥʝʧʨʝʨʳʚʥʦʛʦ, ʪʘʢ ʠ ʰʘʛʦʚʦʛʦ ʨʝʞʠ-
ʤʦʚ ʚʨʘʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʦʯʥʦʛʦ ʫʛʣʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʂʦʛʜʘ ʜʚʠʛʘʪʝʣʴ ʦʙʝʩʪʦʯʝʥ, ʦʥ ʨʘʙʦʪʘʝʪ 
ʢʘʢ ʭʨʘʥʠʪʝʣʴ ʧʦʣʦʞʝʥʠʷ. ɼʚʠʛʘʪʝʣʴ ʚʳʧʦʣʥʝʥ ʚ ʝʜʠʥʦʤ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʢʦʨʧʫʩʝ, ʦʥ ʩʦʝʜʠʥʷʝʪʩʷ ʩ 
ʜʨʘʡʚʝʨʦʤ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʡ ʢʘʙʝʣʴ. ʋʧʨʘʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʨʘʡʚʝʨʘ 
"RM". ʋʢʘʟʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ: ʞʝʩʪʢʠʝ ʙʝʟʟʘʟʦʨʥʳʝ ʙʝʟʨʝʜʫʢʪʦʨ-
ʥʳʝ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʩ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʠ ʧʝʨʝʤʝʱʝʥʠʡ; 
ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʵʬʬʝʢʪʠʚʥʦ ʟʘʤʝʥʷʶʪ ʩʠʣʦʚʳʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʳ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ 
ʠ ʜʨʫʛʠʝ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ. [13] 
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ʋʙʚʤʡʯʙ 1 
ʋʞʮʦʡʰʞʪʣʡʞ ʮʙʩʙʣʫʞʩʡʪʫʡʣʡ ʬʤʵʫʩʙʠʛʬʣʧʛʧʜʧ ʝʛʡʜʙʫʞʤʸ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ 12,0 ʢʛ * ʩʤ 

ʄʦʤʝʥʪ ʩʘʤʦʪʦʨʤʦʞʝʥʠʷ 16,0 ʢʛ * ʩʤ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 20 ʦʙ / ʤʠʥ. 

ʄʠʥ. ʫʛʣʦʚʦʡ ʰʘʛ 1 ʫʛʦʣ / ʩ 

ʄʠʥ. ʚʨʝʤʷ ʦʪʢʣʠʢʘ 50 * 10-6ʉ 

ɺʨʝʤʷ ʨʘʟʛʦʥʘ 5 * 10-4 ʩ 

ɺʨʝʤʷ ʨʝʚʝʨʩʠʨʦʚʘʥʠʷ 10 * 10-4 ʩ 

ʈʝʩʫʨʩ 1000 ʯʘʩʦʚ 

ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 12ɺ 

ʈʘʙʦʯʠʡ ʪʦʢ ʥʝ ʙʦʣʴʰʝ 1000ʤɸ 

ʄʘʩʩʘ ʜʚʠʛʘʪʝʣʷ 750 ʛ 

ʈʘʟʤʝʨ Ï80x44 ʤʤ 

ʄʘʩʩʘ ʜʨʘʡʚʝʨʘ 30 ʛ 

 
ɼʘʣʝʝ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʚʳʙʦʨ ʘʢʢʫʤʫʣʷʪʦʨʘ ʜʣʷ ɸʇʄɸ. ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʥʦʚʳʭ ʠ ʩʦʚʝʨʰʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʘʭ-ʣʠʪʠʡ-ʠʦʥʥʘʷ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʝʠʤʫ-
ʱʝʩʪʚ ʪʘʢʠʭ ʙʘʪʘʨʝʡ ʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʢʦʤʧʘʢʪʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʚʳʩʦʢʦʡ ʝʤʢʦʩʪʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʣʠʪʠʡ-ʠʦʥʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ʧʦʯʪʠ ʥʝ ʧʦʜʚʝʨʞʝʥʳ ʵʬʬʝʢʪʫ ʧʘʤʷʪʠ. ʄʘʢʩʠʤʘʣʴʥʳʡ 
ʥʝʧʨʝʨʳʚʥʳʡ ʨʘʟʨʷʜʥʳʡ ʪʦʢ - 35 ɸ (ʥʘʛʨʝʚ ʜʦ 80 Á ʉ), ʜʦ 14 ʩʝʢʫʥʜ - 80ɸ ʜʦ 6 ʩʝʢʫʥʜ - 100ɸ. ʄʘʢʩʠ-
ʤʘʣʴʥʳʡ ʟʘʨʷʜʥʳʡ ʪʦʢ - 6ɸ, ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʨʷʜʘ: 0-600C, ʪʝʤʧʝʨʘʪʫʨʘ ʵʢʩʧʣʫʘʪʘʮʠʠ: - 20 - 60 0C. ʎʠʢ-
ʣʳ ʟʘʨʷʜ / ʨʘʟʨʷʜ: ʧʘʜʝʥʠʝ ʝʤʢʦʩʪʠ ʜʦ 70% ʦʪ ʥʦʤʠʥʘʣʘ ʧʦʩʣʝ 500 ʮʠʢʣʦʚ ʧʨʠ ʨʘʟʨʷʜʝ ʪʦʢʦʤ 10ɸ. 
ʃʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʘʢʢʫʤʫʣʷʪʦʨʘ ʷʚʣʷʝʪʩʷ ʣʠʪʴʝʚʦ-ʠʦʥʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨʥʳʡ ʤʦʜʫʣʴ, RUHE Technology 
Industrial Co., ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʪʘʙʣ. 2): 
 

ʋʙʚʤʡʯʙ 2 
ʎʙʩʙʣʫʞʩʡʪʫʡʣʡ ʙʣʣʬʥʬʤʸʫʧʩʦʧʜʧ ʥʧʝʬʤʸ 

ɸʢʢʫʤʫʣʷʪʦʨʥʳʡ ʤʦʜʫʣʴ ʊʠʧ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʣʠʪʴʝʚʦ-ʠʦʥʥʳʡ 

ʏʠʩʣʦ ʙʣʦʢʦʚ ʚ ʤʦʜʫʣʝ 1 

ʄʦʱʥʦʩʪʴ 400 ɺʪ 

ʇʣʘʚʫʯʝʩʪʴ 4,2 ʢʛ 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ 100ʭ100ʭ150 ʤʤ 

ʄʘʩʩʘ 4,5 ʢʛ 

 
ɼʘʣʝʝ ʦʧʠʰʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʝʥʩʦʨʥʫʶ ʩʠʩʪʝʤʫ ɸʇʄɸ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʛʨʫʧʧʘ ʩʦʩʪʦʠʪ ʠʟ 

ʜʘʪʯʠʢʦʚ ʠ ʧʨʠʙʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʟʘʜʘʯʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂ ʪʘʢʠʤ ʜʘʪʯʠʢʘʤ ʠ 
ʧʨʠʙʦʨʘʤ ʚʭʦʜʷʪ: 

- ʂʘʤʝʨʘ; 

- ʆʩʚʝʪʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ; 

- ʅʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʢʦʤʧʘʩ, ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ, ʵʭʦʣʦʪ, ʩʦʥʘʨ ʠ ʪ.ʧ.); 

- ʉʠʩʪʝʤʘ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ (ʩʪʨʦʡ, ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʪ.ʜ.). 
ʍʦʨʦʰʠʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʢʘʤʝʨʘ, ʢʦʪʦʨʘʷ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʧʦʜʚʦʜʥʳʡ ʘʧʧʘʨʘʪ ɻʅʆʄ, Sony 

Super HAD 2 CCD, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ (ʪʘʙʣ. 3.) [7]. 
ʂʘʤʝʨʘ ʠʤʝʝʪ ʤʘʣʳʝ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʨʘʟʨʝʰʝʥʠʝ, ʥʠʟ-

ʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ. 
ɼʘʣʝʝ ʦʧʠʰʝʤ ʚʳʙʦʨ ʦʩʚʝʪʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ɸʇʄɸ. ʇʝʨʚʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʧʦʜʚʦʜʥʳʡ 

ʛʘʣʦʛʝʥʥʳʡ ʩʚʝʪʠʣʴʥʠʢ ɻʉ-100, ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 4 [6]. 
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ʋʙʚʤʡʯʙ 3 
ʈʙʩʙʥʞʫʩʴ ʣʙʥʞʩʴ Sony Super HAD 2 CCD 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ʈʘʟʨʝʰʝʥʠʝ 700 ʪʚʣ 

ʄʘʪʨʠʮʘ 1/3 "interline transfer ccd 

ʄʠʥʠʤʘʣʴʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 0.1 ʣʢ (0.01 - ʯ / ʙ ʨʝʞʠʤ) 

ʆʙʲʝʢʪʠʚ 3.6 ʤʤ / f2.0 

ʋʧʨʘʚʣʝʥʠʝ ʜʠʘʬʨʘʛʤʦʡ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʌʦʢʫʩʠʨʦʚʢʘ ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʋʛʦʣ ʦʙʟʦʨʘ 66 

ʅʘʢʣʦʥ ʢʘʤʝʨʳ + -50 

ʈʘʟʤʝʨʳ 25ʭ25ʤʤ 

ʄʘʩʩʘ 14.6ʛ 

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ -10 

ʈʘʙʦʯʘʷ ʚʣʘʞʥʦʩʪʴ 20-80% 

 
ʋʙʚʤʡʯʙ 4 

ʋʞʮʦʡʰʞʪʣʡʞ ʮʙʩʙʣʫʞʩʡʪʫʡʣʡ ʨʧʝʛʧʝʦʧʜʧ ʜʙʤʧʜʞʦʦʧʜʧ ʪʛʞʫʡʤʵʦʡʣʙ ɼʊ-100 
ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ 100 ʤ 

ʊʠʧ ʣʘʤʧʳ ɻʘʣʦʛʝʥʥʘʷ 

ʇʠʪʘʥʠʝ 12 ʚ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ʄʦʱʥʦʩʪʴ 75 ʚʪ 

ʄʘʩʩʘ 500 ʛ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 75 ʤʤ 

ɼʠʘʤʝʪʨ ʚ ʪʦʯʢʝ ʟʘʢʨʝʧʣʝʥʠʷ 36 ʤʤ 

ɼʣʠʥʘ ʩ ʨʘʟʲʝʤʦʤ 120 ʤʤ 

ʉʚʝʪʦʚʦʡ ʧʦʪʦʢ 935 ʣʤ 

 
ʄʠʥʫʩʘʤʠ ʩʚʝʪʠʣʴʥʠʢʘ ʷʚʣʷʶʪʩʷ ʥʝʙʦʣʴʰʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʧʦʛʨʫʞʝʥʠʷ (ʚʩʝʛʦ 100 ʤ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʧʦʛʨʫʞʝʥʠʷ ʢʦʨʧʫʩʘ ʤʠʢʨʦʨʦʙʦʪʘ ʙʦʣʝʝ 300 ʤ), ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʤʘʩ-
ʩʦʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ. 

ɼʨʫʛʠʤ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʡ ʧʦʜʚʦʜʥʳʡ ʩʚʝʪʦʜʠʦʜ-
ʥʳʡ ʩʚʝʪʠʣʴʥʠʢ ʉɼɺʉ 7, ʝʛʦ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 5 [6]. ʂʘʢ ʤʳ ʚʠʜʠʤ ʩʚʝ-
ʪʠʣʴʥʠʢ ʉɼɺʉ 7 ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʢʨʦʤʝ ʧʠʪʘʥʠʷ, ʦʥ ʧʠʪʘʝʪʩʷ ʦʪ 
ʧʦʩʪʦʷʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 18 ɺ, ʘ ʧʨʝʜʳʜʫʱʠʡ ʩʚʝʪʠʣʴʥʠʢ ʤʦʛ ʧʠʪʘʪʴʩʷ ʦʪ ʠʩʪʦʯʥʠʢʘ 
ʪʦʢʘ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 12 ɺ. ʅʦ ʥʝʩʤʦʪʨʷ ʥʘ ʫʢʘʟʘʥʥʳʡ ʤʠʥʫʩ ʠ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʜʨʫʛʠʝ ʧʦʣʦʞʠ-
ʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʜʣʷ ɸʇʄɸ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʥʥʦ ʵʪʦʪ ʩʚʝʪʠʣʴʥʠʢ. 

ʋʙʚʤʡʯʙ 5 
ʖʦʞʩʜʧʶʭʭʞʣʫʡʛʦʴʢ ʨʧʝʛʧʝʦʴʢ ʪʛʞʫʧʝʡʧʝʦʴʢ ʪʛʞʫʡʤʵʦʡʣ ʊɽɻʊ 7 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ 250 ʤ 

ʊʠʧ ʣʘʤʧʳ ʉʚʝʪʦʜʠʦʜʥʘʷ 

ʇʠʪʘʥʠʝ 18 ʚ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ʄʦʱʥʦʩʪʴ 18 ʚʪ 

ʄʘʩʩʘ 300 ʛ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 46 ʤʤ 

ɼʠʘʤʝʪʨ ʚ ʪʦʯʢʝ ʟʘʢʨʝʧʣʝʥʠʷ 40 ʤʤ 

ɼʣʠʥʘ ʩ ʨʘʟʲʝʤʦʤ 70 ʤʤ 

ʉʚʝʪʦʚʦʡ ʧʦʪʦʢ 2500 ʣʤ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʚʝʪʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 2 ʩʚʝʪʠʣʴʥʠʢʦʚ ʪʠʧʘ ʉɼɺʉ 7, ʢʦʪʦʨʳʝ 
ʙʫʜʫʪ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʙʦʢʘʤ ʦʪ ʢʘʤʝʨʳ ʠ ʚʢʣʶʯʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʩʲʸʤʢʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺ ʟʘʚʝʨʰʝʥʠʠ ʨʘʟʨʘʙʦʪʢʠ ɸʇʄɸ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʚʳʙʦʨ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ɸʇʄɸ. ɺ ʢʘʯʝ-
ʩʪʚʝ ʩʠʩʪʝʤʳ ʜʘʪʯʠʢʦʚ ʚʳʩʪʫʧʘʝʪ ʜʘʪʯʠʢ MPU-9250 [8]. MPU-9250 - ʵʪʦ 9-ʦʩʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʣʝʞʝʥʠʷ 
ʟʘ ʜʚʠʞʝʥʠʝʤ, ʦʙʲʝʜʠʥʷʶʱʝʝ 3 ʦʩʝʚʦʡ ʛʠʨʦʩʢʦʧ, 3-ʦʩʝʚʦʡ ʘʢʩʝʣʝʨʦʤʝʪʨ, 3-ʦʩʝʚʦʡ ʤʘʛʥʠʪʦʤʝʪʨ ʠ 
ʮʠʬʨʦʚʦʡ ʧʨʦʮʝʩʩʦʨ Motion Ê (DMP) ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʨʧʫʩʝ 3x3x1 ʤʤ. 

ɹʣʘʛʦʜʘʨʷ ʚʳʜʝʣʝʥʥʦʡ ʩʝʥʩʦʨʥʦʡ ʰʠʥʝ I2C, MPU-9250 ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʳʡ 
9-ʦʩʝʚʦʡ ʚʳʭʦʜ MotionFusion Ê. ʋʩʪʨʦʡʩʪʚʦ MPU-9250 MotionTracking ʩ ʝʛʦ 9-ʦʩʝʚʦʡ ʠʥʪʝʛʨʘʮʠʝʡ, 
ʚʩʪʨʦʝʥʥʳʤ MotionFusion Ê ʠ ʚʩʪʨʦʝʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʧʦʟʚʦʣʷʝʪ 
ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʠʩʢʣʶʯʠʪʴ ʜʦʨʦʛʦʡ ʠ ʩʣʦʞʥʳʡ ʚʳʙʦʨ, ʢʚʘʣʠʬʠʢʘʮʠʶ ʠ ʠʥʪʝʛʨʘʮʠʶ ʜʠʩʢʨʝʪʥʳʭ 
ʫʩʪʨʦʡʩʪʚ ʥʘ ʫʨʦʚʥʝ ʩʠʩʪʝʤʳ, ʛʘʨʘʥʪʠʨʫʷ ʦʧʪʠʤʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʣʷ ʧʦʪʨʝʙʠʪʝ-
ʣʝʡ. MPU-9250 ʪʘʢʞʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʥʝʠʥʝʨʮʠʘʣʴʥʳʤʠ ʮʠʬʨʦʚʳʤʠ 
ʜʘʪʯʠʢʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʜʘʪʯʠʢʠ ʜʘʚʣʝʥʠʷ, ʥʘ ʝʛʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʤ ʧʦʨʪʝ I2C. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥ-
ʥʦʩʪʠ MPU-9250 ʪʘʢʦʚʳ: 

- ʊʨʠ 16-ʨʘʟʨʷʜʥʳʭ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ (ɸʎʇ) ʜʣʷ ʦʮʠʬʨʦʚʢʠ ʚʳʭʦʜʦʚ ʛʠʨʦ-
ʩʢʦʧʘ; 

- ʊʨʠ 16-ʨʘʟʨʷʜʥʳʭ ɸʎʇ ʜʣʷ ʦʮʠʬʨʦʚʢʠ ʚʳʭʦʜʦʚ ʘʢʩʝʣʝʨʦʤʝʪʨʘ; 

- ʊʨʠ 16-ʨʘʟʨʷʜʥʳʭ ɸʎʇ ʜʣʷ ʦʮʠʬʨʦʚʢʠ ʚʳʭʦʜʦʚ ʤʘʛʥʠʪʦʤʝʪʨʘ; 

- ʇʦʣʥʦʤʘʩʰʪʘʙʥʳʡ ʜʠʘʧʘʟʦʥ ʛʠʨʦʩʢʦʧʘ: Ñ 250, Ñ 500, Ñ 1000 ʠ Ñ 2000 Á / ʩʝʢ (dps); 

- ʇʦʣʥʦʤʘʩʰʪʘʙʥʳʡ ʜʠʘʧʘʟʦʥ ʘʢʩʝʣʝʨʦʤʝʪʨʘ Ñ 2 ʛ Ñ 4 ʛ, Ñ 8 ʛ ʠ Ñ 16 ʛ; 

- ʇʦʣʥʳʡ ʜʠʘʧʘʟʦʥ ʤʘʛʥʠʪʦʤʝʪʨʘ Ñ 4800 ʤʢʊʣ; 

- ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʠʥʪʝʨʬʝʡʩʳ I2C ʠ SPI; 

- ʕʣʝʢʪʨʦʧʠʪʘʥʠʝ: 3-5 ɺ. 
ɹʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʚʳʙʦʨ ʜʘʪʯʠʢʘ ʛʣʫʙʠʥʳ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ɼʘʪʯʠʢʠ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ 

ʧʦʜʚʦʜʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ Roxar Ê SenCorr ʠʩʧʦʣʴʟʫʶʪ ʪʝʭʥʦʣʦʛʠʶ ʧʴʝʟʦʨʝʟʠʩʪʠʚʥʦʛʦ ʠʟʤʝʨʝʥʠʷ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʠʤ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʦʯʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʳʩʦʢʦʛʦ 
ʜʘʚʣʝʥʠʷ. ʇʦʣʥʦʩʪʴʶ ʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ PTPT ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʜʝʞʥʳʝ ʜʦʣʛʦʩʨʦʯʥʳʝ 
ʠʟʤʝʨʝʥʠʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʜʚʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʘʥʥʳʡ ʜʘʪʯʠʢ ʠʟʤʝʨʷʝʪ ʜʘʚʣʝʥʠʝ ʜʦ 15000 ʬʪ / 
ʢʚ. ʜʶʡʤ (1034 ʙʘʨ) ʠ ʜʦʩʪʫʧʝʥ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʦʪʦʢʦʣʦʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ [9]. 

ɼʘʪʯʠʢ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

- ʈʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʜʦ 15000 ʬʫʥʪʦʚ / ʢʚ. ʜʶʡʤ (1034 ʙʘʨ); 

- ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʦʪ -29 Á C ʜʦ 135 Á C; 

- ʂʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ: ɿʦʥʜ ʠ ʤʘʪʝʨʠʘʣʳ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʝ ʩ ʨʘʙʦʯʝʡ ʩʨʝʜʦʡ: ʩʧʣʘʚ 
625 (UNS N06625); 

- ʌʣʘʥʝʮ: ʜʚʫʭʬʘʟʥʳʡ ʩʧʣʘʚ ʧʦ ASTSM A182-F51 (10000 ʬʪ / ʢʚ. ɼʶʡʤ) ʠʣʠ ʩʧʣʘʚ 925 (UNS 
N09925 (15000 ʬʪ / ʢʚ. ɼʶʡʤ); 

- ʊʠʧʳ ʩʦʝʜʠʥʝʥʠʡ: ʥʝʩʲʝʤʥʳʡ ʬʣʘʥʝʮ API 6A 6BX 2 1/16 ", PSL3, PR1. 
ɼʘʣʝʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ɸʇʄɸ -   

Intel Edison: ʤʠʥʠ-ʢʦʤʧʴʶʪʝʨ ʩ Linux ʥʘ ʙʦʨʪʫ [10-11].  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Intel Edison ʚʢʣʶʯʘʝʪ 
ʚ ʩʝʙʷ Intel Atom, ʨʘʙʦʪʘʶʱʠʡ ʧʦʜ ʚʝʨʩʠʝʡ Linux Yocto 1.6, ʠ Quark MCU ʧʦʜ ViperOS (ʫʩʝʯʝʥʥʳʡ ʚʘʨʠ-
ʘʥʪ VxWorks ʦʪ Wind River).  

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʦʜʚʦʜʥʳʡ ʨʦʙʦʪ ʜʣʷ ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʫʩʣʦʚʠʷʭ 
ʮʝʥʪʨʘʣʴʥʦ ʘʟʠʘʪʩʢʠʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʵʪʘʧʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʦʙ-
ʱʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʜʚʦʜʥʦʛʦ ɸʇʄɸ: ʢʦʨʧʫʩ, ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʘʷ ʩʠʩʪʝʤʘ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʚʠʛʘʪʝʣʴ, 
ʘʢʢʫʤʫʣʷʪʦʨ, ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʝʥʩʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʢʘʤʝʨ, ʦʩʚʝʪʠʪʝʣʴʥʘʷ ʠ ʥʘʚʠʛʘʮʠʦʥʥʘʷ 
ʩʠʩʪʝʤʳ, ʜʘʪʯʠʢ ʛʣʫʙʠʥʳ ʠ ʪʝʤʧʝʨʘʪʫʨ,r ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʠ 
ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. ɼʘʥʥʳʡ ɸʇʄɸ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʣʦʚʠʷʭ ʮʝʥʪʨʘʣʴʥʦ 
ʘʟʠʘʪʩʢʠʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 
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APPLICATION OF THE PROGRAM "CREDO TRANSFORM" TO SEARCH FOR MISSING SOLDIERS OF 

THE GREAT PATRIOTIC WAR 
 

 Birukov Denis Alexandrovich, 
Barantseva Arina Borisovna, 

Okolelova Ekaterina Vasilevna 
 
Abstract: The article is devoted to the preparation of the cartographic basis and geodetic data using modern 
software equipment for the search for missing soldiers. The methods of processing topographic maps and aerial 
photographs of the Great Patriotic War, used for search purposes, are considered. Topographical maps and aer-
ial photographs of the battle sites were processed using the modern geodesic program Credo Transform. The 
analysis of the obtained data is performed and recommendations on the transformation algorithm are given. 
Key words: coordinate system SK-32, coordinate system SK-42, transformation of the cartographic basis, 
transformation of the topographic map, transformation of the aerial photograph, Credo Transform. 

 
ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ ʟʘʢʦʥʯʠʣʘʩʴ ʚ 1945 ʛʦʜʫ. ʂ ʝʸ ʦʢʦʥʯʘʥʠʶ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʦʢʦʣʦ 27 

ʤʠʣʣʠʦʥʦʚ ʧʦʛʠʙʰʠʭ, ʘ ʧʨʦʧʘʚʰʠʤʠ ʙʝʟ ʚʝʩʪʠ ʩʯʠʪʘʣʠʩʴ ʙʦʣʝʝ 3,5 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ. ʉ ʪʝʭ ʧʦʨ ʧʨʦ-
ʰʣʦ ʙʦʣʴʰʝ ʩʝʤʠ ʜʝʩʷʪʢʦʚ ʣʝʪ, ʥʦ ʨʦʜʥʳʝ ʠ ʙʣʠʟʢʠʝ ʩʦʣʜʘʪ, ʠʩʯʝʟʥʫʚʰʠʭ ʥʘ ʧʦʣʷʭ ʩʨʘʞʝʥʠʡ ʠ ʥʝ 
ʚʝʨʥʫʚʰʠʭʩʷ ʩ ʚʦʡʥʳ ʜʦʤʦʡ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʟʥʘʶʪ ʦʙ ʠʭ ʩʫʜʴʙʝ.  
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ʆ ʛʠʙʝʣʠ ʤʥʦʛʠʭ ʬʨʦʥʪʦʚʠʢʦʚ, ʧʘʚʰʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ɺʆɺ, ʥʠʯʝʛʦ ʥʝ ʠʟʚʝʩʪ-
ʥʦ. ɹʦʣʴʰʠʥʩʪʚʫ ʣʶʜʝʡ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʚʦʝʥʥʳʤ ʘʨʭʠʚʘʤ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʛʝʨʦʷʭ ʩʪʨʘʥʳ ʚ ʩʦʚʝʪ-
ʩʢʦʝ ʚʨʝʤʷ ʙʳʣʦ ʧʦʯʪʠ ʥʝʚʦʟʤʦʞʥʦ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʝʢʨʝʪʥʦʩʪʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʪʘʢʠʤʠ ʩʚʝʜʝʥʠʷʤʠ, ʪʘʢʠʝ ʢʘʢ ʆɹɼ çʄʝʤʦʨʠʘʣè ʩʪʘʣʠ ʜʦ-
ʩʪʫʧʥʳ, ʥʦ ʧʨʠ ʧʦʠʩʢʝ ʧʨʦʧʘʚʰʠʭ ʙʝʟ ʚʝʩʪʠ ʩʦʣʜʘʪ ʚʦʟʥʠʢʘʶʪ ʩʣʦʞʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʤ, ʯʪʦ ʢʘʨʪʦ-
ʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʢʘʨʪʳ ʙʳʣʠ ʩʦʟʜʘʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʘʭ 
ʢʦʦʨʜʠʥʘʪ. ɽʱʸ ʦʜʥʘ ʥʝʤʘʣʦʚʘʞʥʘʷ ʧʨʦʙʣʝʤʘ ʜʣʷ ʧʦʠʩʢʘ ï ʫʞʝ ʥʝʩʫʱʝʩʪʚʫʶʱʠʝ, ʫʥʠʯʪʦʞʝʥʥʳʝ ʚʦ 
ʚʨʝʤʷ ʚʦʡʥʳ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ ʠ ʧʦʩʝʣʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʚʦ ʚʨʝʤʷ ɺʆɺ ʙʳʣʠ ʧʦʭʦʨʦʥʝʥʳ ʩʦʣʜʘʪʳ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʦʠʩʢʘ ʙʝʟ ʚʝʩʪʠ ʧʨʦʧʘʚʰʠʭ ʩʦʣʜʘʪ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʪʘʢʪʠʯʝʩʢʠʭ ʢʘʨʪ ʚʨʝʤʸʥ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥ-
ʥʦʡ ʚʦʡʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʂʨʝʜʦ ʊʨʘʥʩʬʦʨʤ 4.2. 

ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦ-
ʣʫʯʝʥʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʝʤ ʠʩʭʦʜʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ. ʇʨʦʮʝʩʩ 
ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʩʪʨʦʚʳʭ ʬʨʘʛʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʫʩʪʨʘʥʠʪʴ ʥʝʣʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ 
ʧʦʛʨʝʰʥʦʩʪʷʤʠ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʚʳʙʨʘʥʥʦʛʦ ʥʘʤʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 
ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʝʩʪʠ ʧʝʨʝʚʳʯʠʩʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʤʝʩʪ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ. 

ʇʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʙʣʦʢ ʩʭʝʤʳ (ʨʠʩ.1): 
 
 
 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

ʉʡʪ. 1. ɺʤʧʣ-ʪʮʞʥʙ ʨʩʧʛʧʝʡʥʴʮ ʩʙʚʧʫ 
 
ʅʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ, ʠʩʧʦʣʴʟʫʷ ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚ ʩʝʪʠ 

ʠʥʪʝʨʥʝʪ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʙʳʣ ʚʳʙʨʘʥ ʨʘʡʦʥ ʜʣʷ ʧʨʝʜʩʪʦʷ-
ʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ɿʫʙʮʦʚʩʢʠʡ ʨʘʡʦʥ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʦʛʦ ʚ 1942-43 ʛʦʜʘʭ ʰʣʠ 
ʪʷʞʝʣʳʝ ʠʟʥʫʨʷʶʱʠʝ ʙʦʠ ʩ ʥʝʤʝʮʢʠʤʠ ʚʦʡʩʢʘʤʠ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʙʨʘʥʥʦʛʦ ʨʘʡʦʥʘ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ʘʨʭʠʚʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʪʘʢʪʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʘ 
ʪʘʢʞʝ ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ ʚʨʝʤʸʥ ɺʆɺ, ʠ ʧʨʦʠʟʚʝʜʝʥ ʠʭ ʧʝʨʝʚʦʜ ʚ ʮʠʬʨʦʚʦʡ ʚʠʜ ʩ ʧʦʤʦʱʴʶ ʩʢʘʥʠʨʫʶ-

ʇʦʣʫʯʝʥʠʝ ʚ ʘʨʭʠʚʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʠ 

ʪʘʢʪʠʯʝʩʢʠʭ ʢʘʨʪ ʚʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠ 

 

ʇʦʣʫʯʝʥʠʝ ʚ ʘʨʭʠʚʝ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ ʚʦ-

ʝʥʥʦʛʦ ʚʨʝʤʝʥʠ 

 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʨʘʡʦʥʘ ʧʨʦʚʦʜʠʤʳʭ 

ʨʘʙʦʪ 

 

ʇʝʨʝʚʦʜ ʢʘʨʪ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ (ʩʢʘʥʠ-

ʨʦʚʘʥʠʝ). 

 

ʇʝʨʝʚʦʜ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ (ʩʢʘʥʠʨʦʚʘ-

ʥʠʝ) ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ. 

 

ʆʙʨʘʙʦʪʢʘ ʢʘʨʪʳ ʚ ʧʨʦʛʨʘʤʤʝ ʂʨʝʜʦ 

ʊʨʘʥʩʬʦʨʤ 

 

ʇʦʣʫʯʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʜʣʷ 

ʘʵʨʦʬʦʪʦʩʥʠʤʢʘ ʧʦ ʠʩʧʨʘʚʣʝʥʥʦʡ ʢʘʨʪʝ 

 

ʆʙʨʘʙʦʪʢʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘ ʚ ʧʨʦʛʨʘʤʤʝ 

ʂʨʝʜʦ ʊʨʘʥʩʬʦʨʤ 

 

ʀʩʧʨʘʚʣʝʥʥʳʡ ʘʵʨʦʬʦʪʦʩʥʠʤʦʢ (ʬʦʪʦ-

ʧʣʘʥ) 

ʇʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʠʩʢʫ ʧʨʦʧʘʚʰʠʭ ʙʝʟ ʚʝʩʪʠ ʩʦʣʜʘʪ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʠʩ-

ʧʦʣʴʟʫʷ ʦʙʨʘʙʦʪʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 
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ʱʝʡ ʩʠʩʪʝʤʳ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩ ʮʝʣʴʶ ʚʳʷʚ-
ʣʝʥʠʷ ʥʘʣʠʯʠʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʫʯʘʩʪʢʘ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ (ʨʠʩ.2). 

 

 
ʉʡʪ. 2. ʍʩʙʜʥʞʦʫʴ ʫʙʣʫʡʰʞʪʣʧʢ, ʫʧʨʧʜʩʙʭʡʰʞʪʣʧʢ ʣʙʩʫ ʡ ʙʶʩʧʭʧʫʧʪʦʡʥʣʙ ʛʩʞʥʞʦ ɻʇɻ 
 
ʇʦʩʣʝ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʨʘʡʦʥʘ ʨʘʙʦʪ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʢʘʨʪʘ 

ʤʘʩʰʪʘʙʘ 1:25 000 ï ʵʪʦ ʢʘʨʪʘ ʩ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʤʘʩʰʪʘʙʦʤ, ʢʦʪʦʨʳʡ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʚ ʘʨʭʠʚʝ, ʠ ʥʦ-
ʤʝʥʢʣʘʪʫʨʦʡ ʣʠʩʪʘ ʆ-36-141-ɻ-ʙ. 

ʅʘ ʢʘʨʪʘʭ, ʚʦ ʚʩʝʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʷʭ ʠ ʧʦʩʪʨʦʝʥʠʷʭ ʚʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 
ʇʫʣʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ 1932 ʛʦʜʘ ʠʣʠ ʉʂ-32. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʙʳʣʠ ʩʜʝʣʘʥʳ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ ʧʦ ʝʝ ʩʦʟʜʘʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ ʚ ʩʠʩʪʝʤʥʦʤ ʬʘʡʣʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʜʘʣʴ-
ʥʝʡʰʝʛʦ ʧʝʨʝʩʯʝʪʘ ʢʦʦʨʜʠʥʘʪ ʵʪʦʡ ʩʠʩʪʝʤʳ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʢʘʨʪʦʡ ʚ ʧʨʦʛʨʘʤʤʝ ʂʨʝʜʦ ʊʨʘʥʩʬʦʨʤ ʚ ʧʨʦʝʢʪʝ ʙʳʣʠ ʚʚʝʜʝʥʳ 50 ʘʙʩʦʣʶʪʥʳʭ 
ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʚ ʢʘʞʜʦʤ ʧʝʨʝʩʝʯʝʥʠʠ ʩʝʪʢʠ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ, ʫʯʘʩʪʚʫʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 
ʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ (ʨʠʩ. 3).  

ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʠʥʩʪʨʫʢʮʠʝʡ [1, ʩ. 8-10] ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʨʝʜʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʧʦʣʦʞʝʥʠʠ ʥʘ ʢʘʨʪʝ 
ʯʝʪʢʠʭ ʢʦʥʪʫʨʦʚ ʠ ʧʨʝʜʤʝʪʦʚ ʤʝʩʪʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʠʞʘʡʰʠʭ ʪʦʯʝʢ ʧʣʘʥʦʚʦʛʦ ʩʲʝʤʦʯʥʦʛʦ ʦʙʦʩʥʦ-
ʚʘʥʠʷ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 0,5 ʤʤ - ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʘʨʪ ʨʘʚʥʠʥʥʳʭ ʠ ʚʩʭʦʣʤʣʝʥʥʳʭ ʨʘʡʦʥʦʚ ʩ ʫʢʣʦʥʘ-
ʤʠ ʤʝʩʪʥʦʩʪʠ ʜʦ 6Á; ʯʪʦ ʜʣʷ ʥʘʰʝʡ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:25 000 ʩʦʩʪʘʚʠʣʦ 12.5 ʤ. ʇʦʵʪʦʤʫ ʢʦʦʨʜʠʥʘʪʳ 
ʘʙʩʦʣʶʪʥʳʭ ʦʧʦʨʥʳʭ ʪʦʯʝʢ, ʧʨʝʚʳʰʘʶʱʠʝ ʧʦ ʪʦʯʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʵʪʦ ʯʠʩʣʦ, ʙʳʣʠ ʦʪʙʨʘʢʦʚʘʥʳ ʠ ʥʝ 
ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʜʘʣʴʥʝʡʰʝʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʳʣʠ ʫʩʪʨʘʥʝʥʳ ʣʠʥʝʡʥʳʝ ʠ ʥʝʣʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘ-
ʪʝʨʠʘʣʘ, ʧʦʛʨʝʰʥʦʩʪʠ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ ʨʘʩʪʨʦʚʳʭ ʬʨʘʛʤʝʥʪʦʚ ʢ ʧʨʷ-
ʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ.  

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʦʙʨʘʙʦʪʢʫ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘ ʚ ʧʨʦʛʨʘʤʤʝ ʂʨʝʜʦ ʊʨʘʥʩʬʦʨʤ. 
ɼʣʷ ʵʪʦʛʦ ʠʟ ʧʦʣʫʯʝʥʥʦʡ ʦʙʨʘʙʦʪʘʥʥʦʡ ʢʘʨʪʳ ʆ-36-141-ɻ-ʙ ʙʳʣʠ ʥʘʡʜʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʭʘʨʘʢʪʝʨʥʳʭ 
ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʧʝʨʝʩʝʯʝʥʠʝ ʜʦʨʦʛ, ʫʛʦʣ ʟʜʘʥʠʷ, ʛʨʘʥʠʮʳ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʫʥʠʯʪʦʞʝʥ-
ʥʦʛʦ ʚʦ ʚʨʝʤʷ ʚʝʜʝʥʠʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ), ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʯʠʪʘʶʱʠʝʩʷ, ʢʘʢ ʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨ-
ʪʝ, ʪʘʢ ʠ ʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʤ ʘʵʨʦʬʦʪʦʩʥʠʤʢʝ. [2, ʩ. 36-45] 

ʂʦʦʨʜʠʥʘʪʳ ʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ʧʨʦʝʢʪʘ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠ ʢʘʨʪʳ ʠ ʚʟʷʪʳ 
ʢʘʢ ʠʩʭʦʜʥʳʝ ʘʙʩʦʣʶʪʥʳʝ ʦʧʦʨʥʳʝ ʪʦʯʢʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʥʠʤʢʘ.  

 



32 Ǭǟǲǩǟ ǧ ǭǠǯǟǦǭǡǟǬǧǤ 

 

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

 
ʉʡʪ. 3. ʉʙʚʧʰʞʞ ʨʧʤʞ ʨʩʧʜʩʙʥʥʴ ʃʩʞʝʧ ʋʩʙʦʪʭʧʩʥ 4.2. ʛ ʨʩʧʯʞʪʪʞ ʛʛʧʝʙ ʡ ʨʩʞʝʛʙʩʡʫʞʤʵʦʧʢ 

ʧʯʞʦʣʡ ʫʧʰʦʧʪʫʡ ʨʧʤʧʟʞʦʡʸ ʙʚʪʧʤʷʫʦʴʮ ʧʨʧʩʦʴʮ ʫʧʰʞʣ 
 
ʇʨʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʘʢʞʝ ʙʳʣʠ ʫʩʪʨʘʥʝʥʳ ʠʩʢʘʞʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʛʨʝʰʥʦʩʪʠ ʩʢʘ-

ʥʠʨʦʚʘʥʠʷ, ʠ ʦʩʫʱʝʩʪʚʣʝʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘ ʢ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦ-
ʦʨʜʠʥʘʪ (ʨʠʩ.4).  

 

 
ʉʡʪ. 4. ʉʙʚʧʰʞʞ ʧʣʦʧ ʨʩʧʜʩʙʥʥʴ ʛ ʨʩʧʯʞʪʪʞ ʧʚʩʙʚʧʫʣʡ ʪʦʡʥʣʙ 






















































































































































































































































































































