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ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ: 

ɻʫʣʷʝʚ ɻʝʨʤʘʥ ʖʨʴʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

 

ʅ34 

ʅɸʋʏʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʉʊʋɼɽʅʊʆɺ ʀ ʋʏɸʑʀʍʉʗ: ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ VIII 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʇʝʥʟʘ: ʄʎʅʉ çʅʘʫʢʘ ʠ 

ʇʨʦʩʚʝʱʝʥʠʝè. ï 2023. ï 246 ʩ. 

 

ISBN 978-5-00173-693-6 

 

ʅʘʩʪʦʷʱʠʡ ʩʙʦʨʥʠʢ ʩʦʩʪʘʚʣʝʥ ʧʦ ʤʘʪʝʨʠʘʣʘʤ VIII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʅɸʋʏʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʉʊʋɼɽʅʊʆɺ ʀ 

ʋʏɸʑʀʍʉʗè, ʩʦʩʪʦʷʚʰʝʡʩʷ 7 ʬʝʚʨʘʣʷ 2023 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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ʖʨʦʚʘ ʂʩʝʥʠʷ ʀʛʦʨʝʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ 
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ǲǣǩ 3/7,460 

ǧǰǰǪǤǣǭǡǟǬǧǤ ǩǭǯǯǤǪǾǵǧǭǬǬǭǨ 
ǳǲǬǩǵǧǧ ǡ ǰǧǰǱǤǫǤ MATLAB 

ǩȏȝȖȉȍȁ ǤȂȍȏ ǰȄȏȂȄȄȁȇȖ 
ʩʪʫʜʝʥʪ  

ʌɻɸʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  
ʫʥʠʚʝʨʩʠʪʝʪ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷè 

 

 
ɻʛʞʝʞʦʡʞ ʨʧʦʸʫʡʸ ʣʧʩʩʞʤʸʯʡʡ 
ʄʝʪʦʜʳ ʢʦʨʨʝʣʷʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʟʘʜʘʯ: ʧʦʠʩʢ ʩʠʛʥʘʣʦʚ, ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʟʨʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ, ʚ ʟʘʜʘʯʘʭ ʨʘʜʠʦʣʦʢʘʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʝʣʝʡ ʠ 
ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʦʙʲʝʢʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩ ʧʦʤʦʱʴʶ ʢʦʨʨʝʣʷʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʠʩʢ ʩʣʘʙʳʭ 
ʩʠʛʥʘʣʦʚ ʚ h ʫʤʘʭ. 
 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʣʘʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʩʝʡʯʘʩ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʚʚʝʜʝʥʠʝ ʧʦʥʷʪʠʷ ʢʦʨʨʝʣʷʮʠʠ ʠ ʫʤʝ-
ʥʠʝ ʦʧʝʨʠʨʦʚʘʪʴ ʵʪʦʡ ʦʧʝʨʘʮʠʝʡ ʚ ʩʠʩʪʝʤʝ MatLab. 

ɺʩʧʦʤʥʠʤ, ʯʪʦ ʠʤʧʫʣʴʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ h(n) ʥʘʟʳʚʘʝʪʩʷ ʨʝʘʢʮʠʷ ʮʝʧʠ ʥʘ ʚʭʦʜʥʦʝ ʚʦʟʜʝʡ-
ʩʪʚʠʝ (ʧʨʠ ʥʫʣʝʚʳʭ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ) ʚ ʚʠʜʝ ʬʫʥʢʮʠʠ ɼʠʨʘʢʘ (ŭ-ʬʫʥʢʮʠʠ), ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʘ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʨʘʞʘʝʪ ʚʣʠʷʥʠʝ ʮʝʧʠ ʥʘ ʩʠʛʥʘʣ [1]. ʅʘʧʠʰʝʤ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʚʳʚʦʜʘ ʵʪʦʡ ʬʫʥʢʮʠʠ ʚ 
MatLab (ʈʠʩ. 1) ʠ ʨʘʩʩʤʦʪʨʠʤ ʝʸ ʛʨʘʬʠʢ (ʈʠʩ. 2). 

 
 
 
 
 
 

 
ʉʡʪ. 1. ʈʩʧʜʩʙʥʥʙ ʝʤʸ ʛʴʛʧʝʙ ʭʬʦʣʯʡʡ ɽʡʩʙʣʙ 

ɹʦʦʧʫʙʯʡʸ: ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʙʦʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʨʨʝʣʷʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ, ʧʨʝʜʦ-
ʩʪʘʚʣʷʝʤʳʭ ʩʠʩʪʝʤʦʡ MatLab ʚʝʨʩʠʠ r2021b, ʦʯʝʥʴ ʤʘʣʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʨʝʘʣʴʥʳʭ ʟʘ-
ʜʘʯʘʭ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʧʦʜʥʠʤʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʢʦʨʨʝʣʷʮʠʠ ʧʨʦʮʝʩʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ 
ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʤʝʪʦʜʦʚ ʢʦʨʨʝʣʷʮʠʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʦʜʥʦʡ ʠʟ ʧʦʩʣʝʜʥʠʭ ʚʝʨʩʠʡ MatLab. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʦʨʨʝʣʷʮʠʷ ʧʨʦʮʝʩʩʦʚ, ʠʤʧʫʣʴʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʬʫʥʢʮʠʷ ɼʠʨʘʢʘ, ʤʝʘʥʜʨ, ʥʦʨ-
ʤʠʨʦʚʘʥʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ. 
 

INVESTIGATION OF THE CORRELATION FUNCTION IN THE MATLAB SYSTEM 
 

Kryuchkov Egor Sergeevich 
 
Abstract: At the moment, there are very few articles on the study of correlation using the methods provided by 
the MatLab version r2021b system, despite the fact that in many real problems the question of process corre-
lation is often raised. So, the purpose of this article is to consider correlation methods using one of the latest 
versions of MatLab. 
Key words: correlation of processes, impulse response, Dirac function, meander, normalized correlation func-
tion. 
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ʉʡʪ. 2. ɼʩʙʭʡʣ ʭʬʦʣʯʡʡ ɽʡʩʙʣʙ 

 
ɻʣʘʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ ʚʳʷʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʣʠ ʩʭʦʜʩʪʚʘ 

ʤʝʞʜʫ ʢʘʢʠʤʠ-ʣʠʙʦ ʩʠʛʥʘʣʘʤʠ. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘ-
ʩʪʷʭ: ʧʦʠʩʢ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʦʙʨʘʟʮʫ, ʧʦʠʩʢ ʧʦʣʝʟʥʳʭ ʩʠʛʥʘʣʦʚ ñʧʦʜ ʰʫʤʘʤʠò, ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ʨʘ-
ʜʘʨʦʚ ʠ ʪ.ʧ. 

ʂʦʨʨʝʣʷʮʠʷ ʚ ʧʨʦʩʪʦʤ ʚʠʜʝ ð ʵʪʦ ʧʦʵʣʝʤʝʥʪʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ ʩʠʛʥʘʣʦʚ. ɽʩʣʠ ʧʦʣʫʯʠʤ 
ʙʦʣʴʰʦʝ ʯʠʩʣʦ ð ʩʠʛʥʘʣʳ ʧʦʭʦʞʠ, ʝʩʣʠ ʤʘʣʝʥʴʢʦʝ ð ʥʝʪ [2]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʤʦʞʝʤ ʧʨʝʜʩʪʘʚʠʪʴ 
ʬʦʨʤʫʣʫ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ὶ  В ὼ ὲὼ ὲ, (1) 

ʆʜʥʘʢʦ, ʨʝʟʫʣʴʪʘʪ ʚʳʨʘʞʝʥʠʷ (1) ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʪʩʯʸʪʦʚ ʩʠʛʥʘʣʦʚ. ʏʪʦʙʳ ʵʪʦ 
ʫʯʝʩʪʴ, ʨʝʟʫʣʴʪʘʪ ʥʦʨʤʠʨʫʶʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʦʪʩʯʸʪʦʚ ʩ ʧʦʤʦʱʴʶ ʥʦʨʤʠʨʫʶʱʝʛʦ ʤʥʦʞʠʪʝʣʷ. ʊʘʢʠʤ ʦʙ-
ʨʘʟʦʤ, ʤʳ ʤʦʞʝʤ ʚʳʚʝʩʪʠ ʬʦʨʤʫʣʫ ʜʣʷ ʚʟʘʠʤʥʦʡ ʢʦʨʨʝʣʷʮʠʠ:  

ὶ  В ὼ ὲὼ ὲ, (2) 

ʛʜʝ  ï ʥʦʨʤʠʨʫʶʱʠʡ ʤʥʦʞʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʣʠʷʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. 
ʈʩʡʥʞʩʴ ʡʪʨʧʤʵʠʧʛʙʦʡʸ ʣʧʩʩʞʤʸʯʡʡ 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ: ʚʦʟʴʤʸʤ ʜʚʘ ʤʝʘʥʜʨʘ, ʩʜʚʠʥʫʪʳʭ ʧʦ ʬʘʟʝ ʥʘ 180Ü ʠ ʧʦʩʯʠʪʘʝʤ ʠʭ 
ʢʦʨʨʝʣʷʮʠʶ ʧʦ ʬʦʨʤʫʣʝ (2). ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʛʨʘʤʤʫ (ʈʠʩ.3) ʠ ʛʨʘʬʠʢʠ (ʈʠʩ. 4), ʚʳʚʦʜʠʤʳʝ ʵʪʦʡ ʧʨʦ-
ʛʨʘʤʤʦʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʈʠʩ. 3, ʫʚʠʜʠʤ ʟʥʘʯʝʥʠʝ ʢʦʨʨʝʣʷʮʠʠ, ʨʘʚ-
ʥʦʡ 0. ɿʥʘʯʠʪ, ʬʦʨʤʫʣʫ (2) ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ, ʜʦʙʘʚʠʚ ʚʨʝʤʝʥʥʦʡ ʩʜʚʠʛ j ʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʜʨʫʛʦʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʫʣʘ ʧʨʠʤʝʪ ʚʠʜ: 

ὶ Ὦ  В ὼ ὲὼ ὲ Ὦ, (3) 

ɼʦʧʦʣʥʠʤ ʧʨʦʛʨʘʤʤʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 3 ʩʣʝʜʫʶʱʠʤʠ ʩʪʨʦʢʘʤʠ (ʈʠʩ. 5) ʠ ʫʚʠʜʠʤ 
ʛʨʘʬʠʢ (ʈʠʩ.6). 
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ʉʡʪ. 3. ʈʩʧʜʩʙʥʥʙ ʝʤʸ ʛʴʛʧʝʙ ʝʛʬʮ ʥʞʙʦʝʩʧʛ ʪʧ ʪʝʛʡʜʧʥ ʭʙʠ ʦʙ 180Ü  
ʡ ʦʙʮʧʟʝʞʦʡʸ ʣʧʩʩʞʤʸʯʡʡ ʥʞʟʝʬ ʶʫʡʥʡ ʪʡʜʦʙʤʙʥʡ 

 
 
 
 
 
 
 
 
 
 
 
 

ʉʡʪ. 4. ɼʩʙʭʡʣʡ ʭʬʦʣʯʡʡ ʥʞʙʦʝʩʧʛ 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʉʡʪ. 5. ɽʧʨʧʤʦʞʦʡʞ ʣ ʨʩʧʜʩʙʥʥʞ, ʨʧʣʙʠʙʦʦʧʢ ʦʙ ʉʡʪ. 3 
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ʉʡʪ. 6. ɼʩʙʭʡʣ ʠʙʛʡʪʡʥʧʪʫʡ ʙʛʫʧʣʧʩʩʞʤʸʯʡʡ ʧʫ ʛʩʞʥʞʦʦʧʜʧ ʪʝʛʡʜʙ 
 

ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʥʫʣʝʚʦʤ ʩʜʚʠʛʝ j ʢʦʨʨʝʣʷʮʠʷ ʜʚʫʭ ʩʠʛʥʘʣʦʚ ʨʘʚʥʘ ʥʫʣʶ Ò π  π, 
ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʩʜʚʠʛʝ ʚʣʝʚʦ ʠʣʠ ʚʧʨʘʚʦ ʟʥʘʯʝʥʠʝ r12 ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʟʘʪʝʤ ʩʥʦʚʘ ʫʤʝʥʴʰʘʝʪʩʷ. ʕʪʦ 
ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʠʦʜʠʯʝʩʢʠ, ʦʜʥʘʢʦ ʘʤʧʣʠʪʫʜʘ ʧʠʢʦʚ r12 ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʢ ʢʨʘʷʤ ʛʨʘʬʠʢʘ. 
ʅʘʚʝʨʥʷʢʘ ʤʥʦʛʠʝ ʦʞʠʜʘʣʠ ʫʚʠʜʝʪʴ ʚ ʢʘʯʝʩʪʚʝ r12(j) ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʪʨʝʫʛʦʣʴʥʳʡ ʩʠʛʥʘʣ. ʆʜʥʘʢʦ, ʠʟ-ʟʘ 
ʪʦʛʦ, ʯʪʦ ʩʠʛʥʘʣʳ x1[n] ʠ x2[n] ʠʤʝʶʪ ʢʦʥʝʯʥʫʶ ʜʣʠʥʫ, ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʩʜʚʠʛʝ ʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪʥʦ-
ʩʠʪʝʣʴʥʦ ʜʨʫʛʦʛʦ, ʥʘʩʪʫʧʘʝʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʦʥʠ ʥʝ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʠ ʚʤʝʩʪʦ ʧʘʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʦʪ-
ʩʯʸʪʦʚ ʧʦʣʫʯʘʝʤ ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘ ñʧʫʩʪʳʝ ʦʪʩʯʸʪʳò, ʠʣʠ ʥʘ ʥʦʣʴ. ʏʝʤ ʜʘʣʴʰʝ ʜʚʘ ʩʠʛʥʘʣʘ ʩʜʚʠʛʘʶʪʩʷ 
ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ, ʪʝʤ ʙʦʣʴʰʝ ʧʦʣʫʯʘʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʡ ʩ ʥʫʣʝʚʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʪʝʤ ʤʝʥʴʰʝ 
ʧʦʣʫʯʘʝʪʩʷ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ r12. ʊʘʢʦʡ ʩʣʫʯʘʡ ʥʘʟʳʚʘʝʪʩʷ ʢʨʘʝʚʦʡ ɻ ʬʬʝʢʪ.  

 
 
 
 
 
 
 
 
 
 
 
 
 

ʉʡʪ. 7. ɽʧʨʧʤʦʞʦʡʞ ʣ ʨʩʧʜʩʙʥʥʞ, ʨʧʣʙʠʙʦʦʧʢ ʦʙ ʉʡʪ. 3 (ʌʪʫʩʙʦʞʦʡʞ ʣʩʙʞʛʧʜʧ ʶʭʭʞʣʫʙ) 
 
 
 
 
 
 
 
 
 
 
 

ʉʡʪ. 8. ɼʩʙʭʡʣ ʠʙʛʡʪʡʥʧʪʫʡ ʙʛʫʧʣʧʩʩʞʤʸʯʡʡ ʧʫ ʛʩʞʥʞʦʦʧʜʧ ʪʝʛʡʜʙ  
ʪ ʬʪʫʩʙʦʹʦʦʴʥ ʣʩʙʞʛʴʥ ʶʭʭʞʣʫʧʥ 
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ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʫʙʨʘʪʴ ʚʣʠʷʥʠʝ ʢʨʘʝʚʦʛʦ ʵʬʬʝʢʪʘ ð ʫʚʝʣʠʯʠʪʴ ʜʣʠʥʫ ʦʜʥʦʛʦ ʠʟ ʩʠʛʥʘʣʦʚ 
(ʥʘʧʨʠʤʝʨ, x2[n]) ʚ ʜʚʘ ʨʘʟʘ. ʕʪʦʪ ʩʧʦʩʦʙ (ʚ ʚʠʜʝ ʜʦʧʦʣʥʝʥʠʷ ʢʦʜʘ) ʧʨʠʚʝʜʝʥ ʥʘ ʈʠʩ. 7, ʛʨʘʬʠʢ ʧʦʢʘʟʘʥ 
ʥʘ ʈʠʩ. 8. 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʘʰʠ ʩʠʛʥʘʣʳ ʨʘʟʣʠʯʥʳ ʧʦ ʘʤʧʣʠʪʫʜʝ, ʧʝʨʝʜ ʥʘʤʠ ʚʩʪʘʸʪ ʚʦʧʨʦʩ ʦʙ ʦʙʲʝʢʪʠʚ-
ʥʦʤ ʦʮʝʥʠʚʘʥʠʠ ʩʪʝʧʝʥʠ ʩʭʦʞʝʩʪʠ ʩʠʛʥʘʣʦʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʧʨʠʜʫʤʘʥʘ ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʢʦʨ-
ʨʝʣʷʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ, ʚ ʥʝʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ ʪʦʣʴʢʦ ʚ ʜʠʘʧʘʟʦʥʝ [-1, 1]. ɿʥʘʯʝʥʠʶ 
1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʥʘʷ ʢʦʨʨʝʣʷʮʠʷ (ʩʠʛʥʘʣʳ ʘʙʩʦʣʶʪʥʦ ʧʦʭʦʞʠ ʠʣʠ ʟʘʚʠʩʠʤʳ), ʥʫʣʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʢʦʨʨʝʣʷʮʠʠ (ʩʠʛʥʘʣʳ ʘʙʩʦʣʶʪʥʦ ʥʝʧʦʭʦʞʠ ʠʣʠ ʥʝʟʘʚʠʩʠʤʳ) ʠ -1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣ-
ʥʘʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʢʦʨʨʝʣʷʮʠʷ (ʩʠʛʥʘʣʳ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʦʪʠʚʦʬʘʟʝ). ʅʦʨʤʠʨʦʚʘʥʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥ-
ʥʘʷ ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʚʠʜ: 

” Ὦ  
В

, (4) 

ʇʦ ʘʥʘʣʦʛʠʯʥʦʡ ʬʦʨʤʫʣʝ ʢʦʨʨʝʣʷʮʠʶ ʙʫʜʝʪ ʩʯʠʪʘʪʴ Matlab, ʝʩʣʠ ʢ ʬʫʥʢʮʠʠ xcorr ʜʦʙʘʚʠʪʴ ʝʱʸ 
ʦʜʠʥ ʧʘʨʘʤʝʪʨ ónormalizedô ʠʣʠ ócoeffô. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʂʘʧʠʪʘʥʦʚ, ɸ. ʎʠʬʨʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ - ʃʝʢʮʠʷ 3. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï

 ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: https://nbviewer.org/github/hukenovs/dsp-
theory/blob/master/src/dsp_theory_3_convolution.ipynb?flush_cache=True#ʉʚʝʨʪʢʘ-ʠ-ʢʦʨʨʝʣʷʮʠʷ (ɼʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 30.01.2023); 

2. ʃʝʦʥʠʜʦʚ, ɺ. ʂʆʈʈɽʃʗʎʀʆʅʅʓʁ ɸʅɸʃʀɿ ð ʂʆʅʉʇɽʂʊ ʃɽʂʎʀʀ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. 
ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: https://leonidov.su/ru/correlation-lection-notes/ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.01.2023). 
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ǭ ǫǤǰǱǤ ǫǟǱǤǫǟǱǧǶǤǰǩǭǨ ǪǭǢǧǩǧ ǡ 
ǮǭǡǰǤǣǬǤǡǬǭǨ ǥǧǦǬǧ 

ǮȍȊȇȑȍȁǿ ǾȏȍȐȊǿȁǿ ǡǿȊȄȏțȄȁȌǿ 
ʩʪʫʜʝʥʪʢʘ  

ɼʠʧʣʦʤʘʪʠʯʝʩʢʘʷ ɸʢʘʜʝʤʠʷ ʄʀɼ ʈʌ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʌʘʨʢʦʚʘ ʅ.ɸ. 
 ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ 

ɼʠʧʣʦʤʘʪʠʯʝʩʢʘʷ ɸʢʘʜʝʤʠʷ ʄʀɼ ʈʌ 
 

 
ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʤʦʞʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʨʘʟʜʝʣ ʣʦʛʠʢʠ ʠʣʠ ʤʘʪʝʤʘʪʠʢʠ. ʄʘʪʝʤʘʪʠʯʝ-

ʩʢʘʷ ʣʦʛʠʢʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʝʦʨʠʠ ʤʦʜʝʣʝʡ, ʪʝʦʨʠʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʠ ʪʝʦʨʠʠ ʨʝ-
ʢʫʨʩʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ ʙʳʣʠ ʤʦʪʠʚʠʨʦʚʘʥʳ ʠʟʫʯʝʥʠʝʤ ʦʩʥʦʚ ʤʘʪʝʤʘ-
ʪʠʢʠ, ʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʦʙʣʘʩʪʠ ʯʠʩʪʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʥʝ ʠʤʝʶʱʠʝ ʧʨʷʤʦʛʦ ʦʪ-
ʥʦʰʝʥʠʷ ʢ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʚʦʧʨʦʩʘʤ. 

ʆʜʥʦʡ ʠʟ ʦʙʲʝʜʠʥʷʶʱʠʭ ʪʝʤ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʝ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʳʨʘʟʠʪʝʣʴʥʦʡ ʩʠʣʳ 
ʬʦʨʤʘʣʴʥʦʡ ʣʦʛʠʢʠ ʠ ʩʠʩʪʝʤ ʬʦʨʤʘʣʴʥʦʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ. ʕʪʘ ʩʠʣʘ ʠʟʤʝʨʷʝʪʩʷ ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʪʦʛʦ, ʯʪʦ ʵʪʠ ʬʦʨʤʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʥʳ ʜʦʢʘʟʘʪʴ, ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʩʧʦʩʦʙʥʳ 
ʦʧʨʝʜʝʣʠʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ "ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʩʪʘʣʘ ʦʙʱʠʤ ʠʟʫʯʝʥʠʝʤ 
ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ". 

ʃʦʛʠʢʘ ʧʦʜʦʙʥʘ ʣʠʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʙʝʟʦʰʠʙʦʯʥʦ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʦʜʥʦʡ 
ʠʩʪʠʥʳ ʢ ʜʨʫʛʦʡ. ʉ ʧʦʤʦʱʴʶ ʣʦʛʠʢʠ ʤʳ ʤʦʞʝʤ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʠʩʪʠʥʳ, ʢʦʪʦʨʳʝ ʤʳ ʫʪʚʝʨʞʜʘʝʤ, ʜʝʡ-
ʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʶʪʩʷ ʠʩʪʠʥʘʤʠ, ʘ ʥʝ ʧʨʦʩʪʦ ʠʣʣʶʟʠʝʡ. ʀ ʙʦʣʝʝ ʪʦʛʦ: ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʫʙʝʞʜʘʪʴ ʜʨʫ-
ʛʠʭ ʚ ʠʩʪʠʥʝ. ʊʘʢ ʯʪʦ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʩʚʷʟʳʚʘʝʪ ʥʘʩ ʩ ʤʠʨʦʤ, ʥʦ ʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʃʦʛʠʢʘ ʤʦʞʝʪ ʚʳʡʪʠ ʟʘ ʨʘʤʢʠ ʬʘʢʪʦʚ ʠ ʧʨʦʥʠʢʥʫʪʴ ʚ ʥʠʭ ʛʣʫʙʞʝ: ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʚʠʜʝʪʴ 
ʙʦʣʴʰʝ, ʯʝʤ ʪʦ, ʯʪʦ ʦʪʢʨʳʚʘʝʪʩʷ ʥʘʰʠʤ ʛʣʘʟʘʤ, ʥʘʧʨʠʤʝʨ ʘʪʦʤʳ, ʟʚʝʟʜʳ ʠ ʛʘʣʘʢʪʠʢʠ ʩʥʘʨʫʞʠ. ʕʪʦ 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ ʠ ʪʝʦʨʠʠ ʛʨʘʬʦʚ ʚ ʧʦʚʩʝ-
ʜʥʝʚʥʦʡ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʇʨʠʚʦʜʠʪʩʷ ʨʝʟʫʣʴʪʘʪ ʩʦʮʠʘʣʴʥʦʛʦ ʦʧʨʦʩʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʨʝ-
ʜʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 35 ʣʝʪ, ʧʦ ʚʦʧʨʦʩʫ ʚʘʞʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 
ʣʦʛʠʢʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ, ʣʦʛʠʢʘ, ʢʣʘʩʩʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʧʦʚʩʝʜʥʝʚʥʘʷ ʞʠʟʥʴ, ʪʝʦʨʠʷ 
ʛʨʘʬʦʚ. 
 

APPLICATION OF MATHEMATICAL LOGIC IN EVERYDAY LIFE 
 

Politova Yaroslava Valeryevna 
 

Scientific adviser: Farkova N.A. 
 
Annotation: The article is devoted the application of mathematical logic and graph theory in the daily life of a 
modern person.  The article presents the result of a social survey conducted among the population of the Rus-
sian Federation aged 18 to 35 years on the importance of mathematical logic in everyday life 
Key words: Mathematical logic, logic, classical logic everyday life, graph theory. 
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ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʚʝʨʥʫʪʴʩʷ ʥʘʟʘʜ ʚʦ ʚʨʝʤʝʥʠ ʠ ʟʘʛʣʷʥʫʪʴ ʚ ʙʫʜʫʱʝʝ. ɽʩʣʠ ʤʳ ʚʠʜʠʤ ʣʘʥʜʰʘʬʪ ʩ ʧʦʤʦ-
ʱʴʶ ʚʦʩʧʨʠʷʪʠʷ, ʪʦ ʤʳ ʨʠʩʫʝʤ ʢʘʨʪʫ ʩ ʧʦʤʦʱʴʶ ʣʦʛʠʢʠ. ʂʘʨʪʘ ʧʦʤʦʛʘʝʪ ʥʘʤ ʚʠʜʝʪʴ, ʢʫʜʘ ʠʜʪʠ, ʠ ʥʝ 
ʜʘʝʪ ʥʘʤ ʟʘʙʣʫʜʠʪʴʩʷ. 

ʃʦʛʠʢʘ - ʵʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʤʳʰʣʝʥʠʝ: ʵʪʦ ʧʨʘʚʠʣʴʥʦʝ ʤʳʰʣʝʥʠʝ. ʕʪʦ ʪʦ, ʯʪʦ ʦʪʣʠʯʘʝʪ ʯʝʣʦʚʝʢʘ 
ʦʪ ʞʠʚʦʪʥʦʛʦ. ɽʩʣʠ ʚʦʩʧʨʠʷʪʠʝ ʩʦʝʜʠʥʷʝʪ ʥʘʩ ʩ ʟʜʝʩʴ ʠ ʩʝʡʯʘʩ, ʣʦʛʠʢʘ ʩʦʝʜʠʥʷʝʪ ʥʘʩ ʩ ʤʠʨʦʤ ʟʘ ʧʨʝ-
ʜʝʣʘʤʠ ʟʜʝʩʴ ʠ ʩʝʡʯʘʩ, ʚʳʚʦʜʠʪ ʥʘʩ ʟʘ ʧʨʝʜʝʣʳ ʩʚʦʠʭ ʯʫʚʩʪʚ ʥʘ ʩʘʤʳʡ ʢʨʘʡ ɺʩʝʣʝʥʥʦʡ ï ʠ, ʚʦʟʤʦʞʥʦ, 
ʟʘ ʝʝ ʧʨʝʜʝʣʳ. 

ɹʦʣʝʝ ʨʘʥʥʠʤʠ ʥʘʟʚʘʥʠʷʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ ʙʳʣʠ ʩʠʤʚʦʣʠʯʝʩʢʘʷ ʣʦʛʠʢʘ (ʚ ʦʪʣʠʯʠʝ ʦʪ 
ʬʠʣʦʩʦʬʩʢʦʡ ʣʦʛʠʢʠ) ʠ ʤʝʪʘʤʘʪʝʤʘʪʠʢʘ. 

ɻʜʝ ʠ ʢʦʛʜʘ ʚʦʟʥʠʢʣʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ? 
ʍʦʪʷ ʠʟʫʯʝʥʠʝ ʣʦʛʠʢʠ ʥʘ ʷʟʳʢʝ ʤʘʪʝʤʘʪʠʢʠ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤ, ʠʟʫʯʝʥʠʝ ʣʦʛʠʢʠ ʢʘʢ 

ʪʘʢʦʚʦʡ ʦʯʝʥʴ ʩʪʘʨʦʝ ʷʚʣʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʤʳʩʣʠʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʣʦʛʠʢʠ ʙʳʣ ɸʨʠʩʪʦʪʝʣʴ. ʃʦʛʠʢʘ 
ɸʨʠʩʪʦʪʝʣʷ ʙʳʣʘ ʙʦʣʴʰʝ ʧʦʭʦʞʘ ʥʘ ʪʫ ʣʦʛʠʢʫ, ʢʦʪʦʨʫʶ ʚʳ ʤʦʛʣʠ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʵʪʦʛʦ 
ʵʩʩʝ ï ʦʥ ʠʤʝʣ ʜʝʣʦ ʩ ʘʨʛʫʤʝʥʪʘʤʠ, ʦʰʠʙʢʘʤʠ, ʷʟʳʢʦʤ ʠ ʜʨʫʛʠʤʠ ʚʝʱʘʤʠ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ ʣʦʛʠʢʘ 
ʚʳʨʘʞʘʣʘʩʴ ʪʦʣʴʢʦ ʯʝʨʝʟ ʨʝʯʴ ʠ ʧʠʩʴʤʦ. ʆʜʥʘʢʦ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʣʝʪ ʥʘʟʘʜ ʦʙʣʘʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 
ʣʦʛʠʢʠ ʥʘʯʘʣʘ ʨʘʟʚʠʚʘʪʴʩʷ.  

ɺ ʯʝʤ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʢʣʘʩʩʠʯʝʩʢʦʡ ʣʦʛʠʢʦʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʦʡ? 
ɺʥʘʯʘʣʝ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʚʳʛʣʷʜʝʣʘ ʜʦʚʦʣʴʥʦ ʧʦʭʦʞʝʡ ʥʘ ʣʦʛʠʢʫ ɸʨʠʩʪʦʪʝʣʷ ï ʦʥʘ ʧʨʦʩʪʦ 

ʠʩʧʦʣʴʟʦʚʘʣʘ ʩʠʤʚʦʣʳ ʚʤʝʩʪʦ ʩʣʦʚ. ʍʦʪʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʦʩʥʦʚʥʦʤ ʩʦʛʣʘʩʠʣʠʩʴ ʩ ʪʝʤ, ʯʪʦ ʵʪʘ ʥʦʚʘʷ 
ʠʜʝʷ ʙʳʣʘ ʤʦʱʥʦʡ ʠ ʚʣʠʷʪʝʣʴʥʦʡ, ʠʤ ʙʳʣʦ ʪʨʫʜʥʝʝ ʜʦʛʦʚʦʨʠʪʴʩʷ ʦ ʥʦʚʦʤ ʷʟʳʢʝ ʩʠʤʚʦʣʦʚ. ʊʦʣʴʢʦ ʢʦ-
ʛʜʘ ɼʞʦʨʜʞ ɹʫʣʴ ʠʟʦʙʨʝʣ ʙʫʣʝʚʫ ʣʦʛʠʢʫ ʚ 1800-ʭ ʛʦʜʘʭ, ʤʘʪʝʤʘʪʠʢʠ ʩʤʦʛʣʠ ʜʦʛʦʚʦʨʠʪʴʩʷ ʦʙ ʫʥʠʚʝʨ-
ʩʘʣʴʥʦʤ ʷʟʳʢʝ ʣʦʛʠʢʠ. 

ʇʦʯʝʤʫ ʚʘʞʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ? ʉʚʷʟʴ ʤʝʞʜʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʦʡ ʠ ʷʟʳʢʦʤ 
ʗʟʳʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʤʳ ʛʦʚʦʨʠʤ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ï ʨʫʩʩʢʠʡ, ʘʥʛʣʠʡʩʢʠʡ, ʥʝʤʝʮʢʠʡ,  ʠ ʪ.ʜ. ï 

ʠʟʚʝʩʪʥʳ ʢʘʢ ñʝʩʪʝʩʪʚʝʥʥʳʝ ʷʟʳʢʠò. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʠ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ 
ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʳʩʷʯʝʣʝʪʠʡ, ʧʦʢʘ ʣʶʜʠ ʧʳʪʘʣʠʩʴ ʣʫʯʰʝ ʦʙʱʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦ-
ʛʠʢʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʷʚʣʷʝʪʩʷ ñʬʦʨʤʘʣʴʥʳʤ ʷʟʳʢʦʤ". ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʛʦ ʛʨʘʤʤʘʪʠʢʘ ʠ ʩʣʦʚʘʨʴ 
ʙʳʣʠ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʳ ʤʘʪʝʤʘʪʠʢʘʤʠ ʠ ʣʦʛʠʢʘʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʠ. 

ʍʦʪʷ ʬʦʨʤʘʣʴʥʳʡ ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢʠ ʚʦ ʤʥʦʛʦʤ ʨʘʟʣʠʯʘʶʪʩʷ, ʫ ʥʠʭ ʪʘʢʞʝ ʝʩʪʴ ʤʥʦʛʦ ʦʙʱʝʛʦ. 
ʋ ʥʠʭ ʦʙʦʠʭ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘʙʦʨʳ ʧʨʘʚʠʣ, ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʛʨʘʤʤʘʪʠʢʘ. ɺ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʛʨʘʤ-
ʤʘʪʠʢʘ ʤʦʞʝʪ ʧʦʜʩʢʘʟʘʪʴ ʚʘʤ ʠʟʤʝʥʠʪʴ ʛʣʘʛʦʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʜʝʡʩʪʚʠʝ: 
ʦʥ ʙʝʞʠʪ ʧʨʦʪʠʚ ʦʥ ʧʦʙʝʞʘʣ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʨʘʙʦʪʘʝʪ ʩʭʦʞʠʤ ʦʙʨʘʟʦʤ, ʦʥʘ ʤʦʞʝʪ ʥʘʤ ʧʦʜ-
ʩʢʘʟʳʚʘʪʴ ʢʘʢʦʡ ʦʧʝʨʘʪʦʨ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ XOR (ʠʩʢʣʶʯʘʶʱʝʝ ʀʃʀ), AND (ʀ), NOT (ʅɽ) 
ʘ ʪʘʢʞʝ OR (ʀʃʀ). ʆʙʝ ʛʨʘʤʤʘʪʠʢʠ ʦʢʘʟʳʚʘʶʪ ʦʜʠʥʘʢʦʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʷʟʳʢ: ʦʥʠ ʧʦʤʦʛʘʶʪ ʘʚʪʦʨʘʤ ʩʦ-
ʟʜʘʚʘʪʴ ʚʳʨʘʞʝʥʠʷ ʩ ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʠ ʦʥʠ ʧʦʤʦʛʘʶʪ ʯʠʪʘʪʝʣʷʤ ʨʝʰʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ 
ñʧʨʝʜʣʦʞʝʥʠʝò ʧʨʘʚʠʣʴʥʳʤ ʠʣʠ ʥʝʪ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʠ ʯʝʣʦʚʝʯʝʩʢʠʡ ʨʘʟʫʤ 
ʆʢʦʣʦ ʜʚʘʜʮʘʪʠ ʣʝʪ ʥʘʟʘʜ ʪʨʦʝ ʫʯʝʥʳʭ-ʣʠʥʛʚʠʩʪʦʚ ʧʦ ʠʤʝʥʠ ʄʘʨʢ ʍʘʫʟʝʨ, ʅʦʘʤ ʍʦʤʩʢʠʡ ʠ ʋ. ʊʝ-

ʢʫʤʩʝ ʌʠʪʯ ʨʝʰʠʣʠ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʫʥʠʢʘʣʴʥʦʩʪʴ ʣʶʜʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʢʘʢ ʤʳ ʧʦʥʠʤʘʝʤ ʷʟʳʢ ʠ ʤʦ-
ʞʝʤ ʦʙʱʘʪʴʩʷ. ɺ ʯʝʣʦʚʝʯʝʩʢʦʤ ʤʦʟʛʝ ʝʩʪʴ ʦʩʦʙʘʷ ʦʙʣʘʩʪʴ, ʥʘʟʳʚʘʝʤʘʷ ʦʙʣʘʩʪʴʶ ɹʨʦʢʘ. ʆʥʘ ʧʦʟʚʦʣʷ-
ʝʪ ʯʝʣʦʚʝʢʫ ʥʘʤʥʦʛʦ ʣʫʯʰʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʧʦʥʠʤʘʪʴ ʷʟʳʢ, ʯʝʤ ʞʠʚʦʪʥʳʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ  ʫ ʜʨʫʛʠʭ ʞʠ-
ʚʦʪʥʳʭ ʝʩʪʴ ʩʧʦʩʦʙʳ ʦʙʱʝʥʠʷ. ʅʦ ʤʦʟʛ ʯʝʣʦʚʝʢʘ ʧʦʟʚʦʣʠʣ ʥʘʰʠʤ ʷʟʳʢʘʤ ʠʤʝʪʴ ʥʝʯʪʦ ʩʦʚʝʨʰʝʥʥʦ 
ʫʥʠʢʘʣʴʥʦʝ ï ʛʨʘʤʤʘʪʠʢʫ. 

ʍʘʫʟʝʨ, ʍʦʤʩʢʠʡ ʠ ʌʠʪʯ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʷʟʳʢ ʠʤʝʝʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʩʪʨʫʢ-
ʪʫʨʫ, ʯʝʤ ʜʨʫʛʠʝ ʷʟʳʢʠ. ʏʝʣʦʚʝʯʝʩʢʘʷ ʛʨʘʤʤʘʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʚ 
ʧʨʦʰʣʦʤ, ʦ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʦʡʜʝʪ ʚ ʙʫʜʫʱʝʤ, ʠ ʜʘʞʝ ʦ ʪʦʤ, ʯʪʦ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ, ʥʦ ʤʳ ʝʱʝ ʥʝ ʫʚʝʨʝʥʳ 
ʚ ʵʪʦʤ. ʕʪʦ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʝ ʠʜʝʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʤʳ, 
ʣʶʜʠ, ʧʦʥʠʤʘʝʤ ʩʪʨʫʢʪʫʨʳ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʨʘʟʚʠʣʘʩʴ ʠʟ ʘʨʠʩʪʦʪʝʣʝʚʩʢʦʡ 
ʣʦʛʠʢʠ, ʢʦʪʦʨʘʷ ʨʘʟʚʠʣʘʩʴ ʠʟ ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʝʯʠ ʠ ʷʟʳʢʘ. ʉʘʤʦʝ ʙʦʣʴʰʦʝ, ʯʪʦ ʦʙʲʝʜʠʥʷʝʪ ʤʘʪʝʤʘʪʠ-
ʯʝʩʢʫʶ ʣʦʛʠʢʫ ʩ  ʨʘʟʛʦʚʦʨʥʳʤ ʷʟʳʢʦʤ ï ʵʪʦ ʝʝ ʩʪʨʦʛʘʷ ʩʪʨʫʢʪʫʨʘ ʩ ʯʝʪʢʠʤʠ ʧʨʘʚʠʣʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
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ʭʦʪʷ ʵʪʠ ʧʨʘʚʠʣʘ ʤʦʛʫʪ ʩʠʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʧʨʘʚʠʣ  ʰʢʦʣʴʥʦʡ ʛʨʘʤʤʘʪʠʢʠ, ʥʘʰʘ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʥʠ-
ʤʘʪʴ ʠʭ ʠʩʭʦʜʠʪ ʠʟ ʪʦʡ ʞʝ ʦʩʦʙʦʡ ʯʘʩʪʠ ʚʘʰʝʛʦ ʤʦʟʛʘ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ 
ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʦʯʝʥʴ ʪʝʩʥʦ ʩʚʷʟʘʥʳ. ʄʥʦʛʠʝ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʢʦʤʧʴ-

ʶʪʝʨʥʳʭ ʫʯʝʥʳʭ ʧʨʦʰʣʦʛʦ ʙʳʣʠ ʪʘʢʞʝ ʤʘʪʝʤʘʪʠʢʘʤʠ, ʠʟʫʯʘʚʰʠʤʠ ʣʦʛʠʢʫ. ɸʣʘʥ ʊʴʶʨʠʥʛ, ʢʦʪʦʨʦʤʫ ʥʝ-
ʢʦʪʦʨʳʝ ʣʶʜʠ ʧʨʠʧʠʩʳʚʘʶʪ ʩʦʟʜʘʥʠʝ ʧʝʨʚʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʦʩʥʦʚʳʚʘʣ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʝʡ ʨʘʙʦʪʳ ʥʘ 
ʢʦʥʮʝʧʮʠʷʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ. ʃʦʛʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʦʙ-
ʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʟʳʚʘʝʤʦʡ ʪʝʦʨʠʝʡ ʚʳʯʠʩʣʠʤʦʩʪʠ. ʕʪʘ ʦʙʣʘʩʪʴ ʨʘʙʦʪʘʝʪ ʥʘʜ ʫʣʫʯʰʝʥʠʝʤ 
ʥʘʰʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʭʦʜʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ. ʂʘʢ ʚ ʣʦʛʠʢʝ, ʪʘʢ ʠ ʚ ʠʥʬʦʨʤʘ-
ʪʠʢʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʙʦʪʘʶʪ ʥʘʜ ʤʝʪʦʜʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʠ ʧʦʠʩʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʦʢʘ-
ʟʘʪʝʣʴʩʪʚ ʠ ʪʝʦʨʝʤ. ʆʜʥʘʢʦ ʜʘʞʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʣʦʛʠʢʝ ʬʦʢʫʩʠʨʫʶʪʩʷ 
ʥʘ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʚʝʱʘʭ. ʋʯʝʥʳʝ-ʢʦʤʧʴʶʪʝʨʱʠʢʠ ʠʟʫʯʘʶʪ, ʢʘʢ ʚʳʯʠʩʣʷʝʤʦʩʪʴ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʨʝʘʣʴ-
ʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʧʨʦʙʣʝʤʘʤʠ ʠ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʧʦ ʩʫʪʠ, ʢʘʢ ʩʜʝʣʘʪʴ ʢʦʤʧʴʶʪʝʨʳ 
ʙʳʩʪʨʝʝ ʠ ʣʫʯʰʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ ʩʦʩʨʝʜʦʪʘʯʠʚʘʶʪʩʷ ʥʘ 
ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʚʳʯʠʩʣʠʤʦʩʪʠ ʠ ʤʝʥʴʰʝ ʦʟʘʙʦʯʝʥʳ ʪʝʤ, ʢʘʢ ʚʳʯʠʩʣʠʤʦʩʪʴ ʚʣʠʷʝʪ ʥʘ ʧʦʚʩʝ-
ʜʥʝʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ. ʀʥʦʛʜʘ ʤʘʪʝʤʘʪʠʢʠ ʠʣʠ ʢʦʤʧʴʶʪʝʨʱʠʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʦʙ-
ʣʘʩʪʠ  ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ, ʪʘʢʞʝ ʠʩʩʣʝʜʫʶʪ ʤʦʜʘʣʴʥʫʶ ʣʦʛʠʢʫ, ʣʦʛʠʢʫ ʚʳʩʢʘʟʳʚʘʥʠʡ, ʪʝʦʨʠʶ ʨʝ-
ʢʫʨʩʠʠ ʠ ʪʝʦʨʠʶ ʤʥʦʞʝʩʪʚ. 

ʊʝʦʨʠʷ ʛʨʘʬʦʚ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ 
ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʠ ʪʝʦʨʠʷ ʛʨʘʬʦʚ ʷʚʣʷʶʪʩʷ ʨʘʟʜʝʣʘʤʠ ʜʠʩʢʨʝʪʥʦʡ ʤʘʪʝʤʘʪʠʢʠ. ɽʩʣʠ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʠʩʩʣʝʜʫʝʪ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʳʭ ʜʦʢʘʟʳʚʘ-
ʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʫʪʚʝʨʞʜʝʥʠʷ, ʪʦ  ʪʝʦʨʠʷ ʛʨʘʬʦʚ  ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʦʦʪʚʝʪ-
ʩʪʚʠʷ ʠ ʦʪʦʙʨʘʞʘʪʴ ʦʪʥʦʰʝʥʠʷ ʥʘ ʤʥʦʞʝʩʪʚʘʭ, ʩʪʨʫʢʪʫʨʥʳʝ ʩʚʷʟʠ, ʩʪʨʦʠʪʴ ʩʝʪʝʚʳʝ ʛʨʘʬʠʢʠ ʠ ʪ.ʜ. ʊʝʦ-
ʨʠʷ ʛʨʘʬʦʚ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʝʰʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ, ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-
ʥʠʠ, ʭʠʤʠʠ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʠ ʠʟʫʯʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ, ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʩʠʭʦʣʦʛʠʠ, ʩʦʮʠʦʣʦʛʠʠ, 
ʣʠʥʛʚʠʩʪʠʢʝ ʠ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ. ɻʨʘʬʳ ʧʦʤʦʛʘʶʪ ʚʠʟʫʘʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: 
ʘʵʨʦʧʦʨʪʳ ʠ ʨʝʡʩʳ ʤʝʞʜʫ ʥʠʤʠ, ʨʘʟʥʳʝ ʦʪʜʝʣʳ ʚ ʢʦʤʧʘʥʠʠ, ʤʦʣʝʢʫʣʳ ʚ ʚʝʱʝʩʪʚʝ, ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦʝ 
ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʜʘʥʠʡ, ʛʨʘʬʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʭʝʤʳ ʤʝʪʨʦ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʧʨʠʤʝ-
ʥʝʥʠʷ ʛʨʘʬʦʚ. 

ɻʨʘʬ ñ ʵʪʦ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʠʛʫʨʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʪʦʯʝʢ ʠ ʣʠʥʠʡ, ʢʦʪʦʨʳʝ ʠʭ ʩʦʝʜʠʥʷʶʪ. 
ʊʦʯʢʠ ʥʘʟʳʚʘʶʪ ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ, ʘ ʣʠʥʠʠ ð ʨʝʙʨʘʤʠ. 

1.   ʄʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʛʨʘʬ ʣʶʙʦʡ ʧʦʟʠʮʠʦʥʥʦʡ ʠʛʨʳ: ʰʘʭʤʘʪ, ʰʘʰʝʢ. 
ɿʜʝʩʴ ʧʦʟʠʮʠʠ ʩʪʘʥʫʪ ʚʝʨʰʠʥʘʤʠ, ʘ ʥʘʧʨʘʚʣʝʥʥʳʝ ʦʪʨʝʟʢʠ ʤʝʞʜʫ ʥʠʤʠ ʙʫʜʫʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʦʜ-

ʥʠʤ ʭʦʜʦʤ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʦʪ ʦʜʥʦʡ ʧʦʟʠʮʠʠ ʢ ʜʨʫʛʦʡ, ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩʪʨʝʣʢʠ. (ʨʠʩ.1) 
 

 
ʉʡʪ. 1. ʑʙʮʥʙʫʴ 

 
2. ʋʯʘʩʪʦʢ ʤʝʪʨʦʧʦʣʠʪʝʥʘ. 
ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʩʭʝʤʘ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʥʘʨʠʩʦʚʘʥʘ ʚ ʚʠʜʝ ʛʨʘʬʘ. (ʨʠʩ.2) 
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ʉʡʪ. 2. ʊʮʞʥʙ ʥʞʫʩʧʨʧʤʡʫʞʦʙ 

 
3. ʉʦʟʚʝʟʜʠʷ. ɻʨʘʬʳ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ  ʥʘ ʢʘʨʪʘʭ ʟʚʝʟʜʥʦʛʦ ʥʝʙʘ.  
4. ʌʠʟʠʢʘ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʠ ʫʪʦʤʠʪʝʣʴʥʳʭ ʟʘʜʘʯ ʜʣʷ ʨʘʜʠʦʣʶʙʠʪʝʣʝʡ ʩʯʠʪʘʝʪʩʷ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʧʝʯʘʪʥʳʭ ʩʭʝʤ. 
 

 
ʉʡʪ. 3. ʈʞʰʙʫʦʙʸ ʪʮʞʥʙ 

 
 ʇʝʯʘʪʥʘʷ ʩʭʝʤʘ (ʨʠʩ.3) - ʵʪʦ ʧʣʘʩʪʠʥʢʘ ʠʟ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʠʵʣʝʢʪʨʠʢʘ (ʠʟʦʣʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ), 

ʥʘ ʢʦʪʦʨʦʡ ʚ ʚʠʜʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʣʦʩʦʢ ʚʳʪʨʘʚʣʝʥʳ ʜʦʨʦʞʢʠ. ʇʝʨʝʩʝʢʘʪʴʩʷ ʜʦʨʦʞʢʠ ʤʦʛʫʪ ʪʦʣʴʢʦ ʚ 
ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʦʯʢʘʭ, ʢʫʜʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʵʣʝʤʝʥʪʳ (ʜʠʦʜʳ, ʪʨʠʦʜʳ, ʨʝʟʠʩʪʦʨʳ ʠ 
ʜʨʫʛʠʝ), ʠʭ ʧʝʨʝʩʝʯʝʥʠʝ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ ʚʳʟʦʚʝʪ ʟʘʤʳʢʘʥʠʝ ɻ ʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. 

ɹʣʘʛʦʜʘʨʷ ʧʨʠʤʝʨʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ, ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ 
ʠ ʪʝʦʨʠʷ ʛʨʘʬʦʚ ʦʯʝʥʴ ʚʘʞʥʘ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. 

ɺ ʨʘʤʢʘʭ ʥʘʧʠʩʘʥʠʷ ʵʪʦʡ ʩʪʘʪʴʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʦʮʠʘʣʴʥʳʡ ʦʧʨʦʩ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʠʥʪʝʨʝʩʦ-
ʚʘʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʢ ʵʪʦʡ ʪʝʤʝ. ɺ ʩʦʮʠʘʣʴʥʦʤ ʦʧʨʦʩʝ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ ʙʦʣʝʝ 200 ʯʝʣʦʚʝʢ ʨʘʟʥʳʭ 
ʚʦʟʨʘʩʪʦʚ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʪʘʪʫʩʦʚ. ɼʘʥʥʳʝ ʦʧʨʦʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ (ʪʘʙʣ.1) 
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ʋʙʚʤʡʯʙ 1  
ɽʙʦʦʴʞ ʪʧʯʡʧʤʧʜʡʰʞʪʣʧʜʧ ʧʨʩʧʪʙ ʦʙ ʫʞʥʬ çɻʙʟʦʧʪʫʵ ʥʙʫʞʥʙʫʡʰʞʪʣʧʢ ʤʧʜʡʣʡ  

ʛ ʨʧʛʪʞʝʦʞʛʦʧʢ ʟʡʠʦʡè 

ɻʧʨʩʧʪ ɽʙ ʆʞʫ 
ʀʙʫʩʬʝʦʸʷʪʵ  
ʧʫʛʞʫʡʫʵ 

ɿʥʘʝʪʝ ʣʠ ʚʳ, ʯʪʦ ʪʘʢʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ? 90% 8% 2% 

ʅʫʞʥʘ ʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ? 85% 9% 6% 

ʇʦʣʴʟʫʝʪʝʩʴ ʣʠ ʚʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʦʡ ʧʨʠ ʨʝʰʝʥʠʠ 
ʞʠʟʥʝʥʥʳʭ ʧʨʦʙʣʝʤ? 

80% 5% 15% 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʥʫʞʥʘʷ ʜʠʩʮʠʧʣʠʥʘ ʚ ʚʳʩʰʠʭ  
ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ? 

93% 4% 3% 

ʄʦʛʣʠ ʙʳ ʚʳ ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ? 

57% 36% 7% 

ɺʳ ʩʯʠʪʘʝʪʝ, ʯʪʦ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʝ ʧʨʦʷʚʣʝʥ  
ʜʦʩʪʘʪʦʯʥʳʡ ʠʥʪʝʨʝʩ ʩʦ ʩʪʦʨʦʥʳ ʤʦʣʦʜʝʞʠ, ʰʢʦʣʴʥʠʢʦʚ ʠ 
ʩʧʝʮʠʘʣʠʩʪʦʚ? 

26% 59% 15% 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʫʣʫʯʰʘʝʪ ʚʘʰʫ ʞʠʟʥʴ? 32% 16% 52% 

 
ʀʟ ʜʘʥʥʳʭ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʩʦʮʠʘʣʴʥʳʤ ʦʧʨʦʩʦʤ, ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʘʷ ʣʦʛʠʢʘ ʟʘʥʠʤʘʝʪ ʥʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʇʨʦʷʚʣʝʥ ʜʦʩʪʘʪʦʯʥʳʡ ʠʥ-
ʪʝʨʝʩ, ʦʜʥʘʢʦ, ʤʥʦʛʠʝ ʠʥʪʝʨʚʴʶʝʨʳ ʟʘʪʨʫʜʥʷʶʪʩʷ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷʤʠ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥ-
ʥʦʡ ʥʘʫʢʠ ʚ ʩʚʦʝʡ ʞʠʟʥʠ. ʕʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ, ʦ ʪʦʤ, ʯʪʦ ʜʠʩʮʠʧʣʠʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦ ʠʟʫʯʘʝʪʩʷ ʚ 
ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. 

ʇʦʯʝʤʫ ʟʘʜʘʯʘ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʣʦʛʠʢʠ ʚʘʞʥʘ?  
ʄʳ ʞʠʚʝʤ ʚ ʪʘʢʦʤ ʤʠʨʝ, ʢʦʛʜʘ ʧʦʣʫʯʘʝʤ ʦʯʝʥʴ ʤʥʦʛʦ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʥʝʧʨʦʚʝʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʀʟ ʨʝʢʣʘʤʳ, ʠʟ ʥʠʢʝʤ ʥʝ ʧʨʦʚʝʨʷʝʤʳʭ ʢʥʠʛ, ʠʟ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʪ ʤʘʣʦʟʥʘʢʦʤʳʭ ʣʶ-
ʜʝʡ. ɽʩʣʠ ʤʳ ʥʝ ʭʦʪʠʤ ʙʳʪʴ ʦʙʤʘʥʫʪʳʤʠ, ʩʪʦʠʪ ʥʘʫʯʠʪʴʩʷ ʨʘʩʧʦʟʥʘʚʘʪʴ ʣʦʞʴ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʠ ʣʦʛʠʢʘ ʥʘʫʯʥʦʛʦ ʤʝʪʦʜʘ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʣʠʩʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ 
ʦʯʝʨʝʜʥʦʡ ʰʘʛ: ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʢʦʤʧʴʶʪʝʨʘʭ, ʥʦ ʠ ʚ ʦʙʳʯʥʦʤ 
ʦʙʱʝʥʠʠ. 

ʍʦʪʠʤ ʤʳ ʵʪʦʛʦ ʠʣʠ ʥʝʪ, ʥʦ ʫʞʝ ʩʝʛʦʜʥʷ ʠʜʝʪ ʧʦʠʩʢ ʩʘʤʳʭ ʨʘʟʥʳʭ ʠʟʦʱʨʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʤʘʥʘ. 
ʈʝʯʴ ʥʝ ʠʜʝʪ ʦ ʪʘʢʠʭ ʷʚʣʝʥʠʷʭ, ʢʘʢ ʵʬʬʝʢʪ 25-ʛʦ ʢʘʜʨʘ, ʦ ʨʝʢʣʘʤʝ, ʦ ʧʨʦʧʘʛʘʥʜʝ. ɺʩʝ ʟʥʘʶʪ, ʯʪʦ ʵʪʦ - 
ʦʙʤʘʥ, ʥʦ ʦʥ ʜʝʡʩʪʚʫʝʪ, ʪʘʢ ʢʘʢ ʠʩʧʦʣʴʟʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʪʦʜʳ ʠʟ ʦʙʣʘʩʪʠ ʧʩʠʭʦʣʦʛʠʠ. ʆʪ ʵʪʦʛʦ ʦʙ-
ʤʘʥʘ ʚʧʦʣʥʝ ʤʦʞʥʦ ʟʘʱʠʪʠʪʴʩʷ ʠ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ.  

ɿʘʢʣʶʯʝʥʠʝ 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ ʚ ʦʙʳʜʝʥʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ. ʆʥʘ 

ʧʦʤʦʛʘʝʪ ʦʙʣʝʛʯʠʪʴ ʝʤʫ ʩʚʦʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ, ʤʳʩʣʠʪʴ ʯʝʪʢʦ ʠ ʧʦʵʪʘʧʥʦ, ʥʝ ʜʦʧʫʩʢʘʪʴ ʧʨʦʪʠʚʦʨʝ-
ʯʠʡ ʚ ʩʚʦʠʭ ʨʘʟʤʳʰʣʝʥʠʷʭ, ʫʤʝʪʴ ʚʩʢʨʳʚʘʪʴ ʣʦʛʠʯʝʩʢʠʝ ʦʰʠʙʢʠ. ʏʝʣʦʚʝʢ ʤʦʞʝʪ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʣʶ-
ʙʦʡ ʚʦʦʙʨʘʞʘʝʤʦʡ ʠʣʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʝʝ ʧʨʦʩʪʨʘʥ-
ʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʠ ʩʚʦʡʩʪʚʘ. 
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ǫǟǱǤǫǟǱǧǶǤǰǩǧǤ ǫǤǱǭǣǺ ǡ ǰǭǡǯǤǫǤǬǬǭǨ 
ǬǟǲǩǤ 

ǫȒȏȑȒȆǿȄȁǿ ǣǿȏțȞ ǤȁȂȄȌțȄȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ ʉʘʭɻʋ ʀɽʅ ʠ ʊɹ, 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɻɹʇʆʋ ʉʊʄʉʍ 

 

 
ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʬʦʨʤʫʣ, ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʧʨʘʚʠʣ, ʰʘʙʣʦʥʦʚ ʠ ʤʝʪʦʜʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-
ʥʳʤʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʤʝʪʦʜʘʤʠ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʛʠʧʦʪʝʟʳ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦ-
ʜʝʣʠʨʦʚʘʥʠʷ. ʀʤʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʤʦʜʝʣʠʨʦ-
ʚʘʥʠʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʷʚʣʝʥʠʡ ʚ ʣʶʙʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ. ʇʦʵʪʦʤʫ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʪʝʭʥʠʯʝʩʢʠʭ, ʥʦ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ 
ʥʘʫʢʘʭ. ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 
ʬʠʟʠʢʝ, ʘʩʪʨʦʥʦʤʠʠ, ʩʦʮʠʘʣʴʥʦʡ ʵʢʦʣʦʛʠʠ ʠ ʨʷʜʘ ʠʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ [1].  

ʅʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʪʨʘʞʘʶʪʩʷ ʨʝʘʣʴʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʢʨʫ-
ʞʘʶʱʝʛʦ ʤʠʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝ-
ʥʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʩ ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʪʣʠʯʠʝʤ, ʩʚʷʟʘʥʥʳʤ ʩʦ ʩʪʝʧʝʥʴʶ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʧʦʚʩʝ-
ʤʝʩʪʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʊʘʢ, ʢ ʧʨʠʤʝʨʫ, ʚ ʘʩʪʨʦʥʦʤʠʠ ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ ʪʨʝ-
ʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʚ ʩʦʮʠʦʣʦʛʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦ-
ʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʧʦʜʩʯʝʪʝ ʚʝʨʦʷʪʥʦʩʪʠ ʠʣʠ ʠʥʦʛʦ ʨʘʩ-
ʧʨʝʜʝʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʦʩʘ. ɸʢʪʠʚʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʥʘʫʢʠ, ʨʘʥʝʝ ʜʘʣʝʢʠʭ 
ʦʪ ʪʦʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ (ʧʩʠʭʦʣʦʛʠʷ, ʶʨʠʩʧʨʫʜʝʥʮʠʷ, ʣʠʥʛʚʠʩʪʠʢʘ), ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʩʦ-
ʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʝʧʨʝʨʳʚʥʦʝ ʨʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʢʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʘ-
ʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʚ ʣʶʙʦʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʢ ʥʝʚʦʟʤʦʞʥʦ 
ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʟ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ [2].  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʘ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʚʠʪʠʷ ʤʘ-
ʪʝʤʘʪʠʢʠ ʠ ʫʩʧʝʭʘ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉʚʷʟʴ ʤʘʪʝʤʘʪʠʢʠ ʠ ʪʝʭʥʠʢʠ 

ɹʦʦʧʫʙʯʡʸ. ʎʝʣʴ ʪʝʢʫʱʝʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʚʦʧʨʦʩʘ ʧʨʠʥʮʠʧʦʚ ʠ ʩʪʘʥʦʚʣʝʥʠʷ ʤʘʪʝʤʘʪʠ-
ʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ. ɸʚʪʦʨʦʤ ʧʨʝʜʧʨʠʥʠʤʘʝʪʩʷ ʧʦʧʳʪʢʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ ʩʬʝ-
ʨʘʭ. ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʝ 
ʠ ʟʘʨʫʙʝʞʥʳʝ ʥʘʫʯʥʳʝ ʤʘʪʝʨʠʘʣʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ. ʄʘʪʝʤʘʪʠʢʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦ-
ʛʨʝʩʩ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ.   
 

MATHEMATICAL METHODS IN MODERN SCIENCE 
 
Annotation. The purpose of the current article is to analyze the question of the principles and formation of 
mathematical methods in modern science. The author attempts to systematize information regarding the use 
of mathematical apparatus in modern scientific directions and fields. Theoretical research methods are used in 
the work, as well as domestic and foreign scientific materials are used. 
Key words. Mathematics, mathematical apparatus, modern science, scientific and technological progress, 
mathematical methods. 
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ʷʚʣʷʝʪʩʷ ʥʝʨʘʟʨʳʚʥʦʡ, ʪʘʢ ʢʘʢ ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ ʩʦʟʜʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʨʝʰʝʥʠʷ 
ʢʘʢʦʡ-ʣʠʙʦ ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʧʦʣ-
ʥʝʥʠʝ ʧʦʣʥʳʭ ʠ ʪʦʯʥʳʭ ʨʘʩʯʝʪʦʚ. ɺʳʙʦʨ ʤʝʪʦʜʦʚ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʳʭ ʨʘʩʯʝʪʦʚ ʟʘʚʠʩʠʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʚʠʜʘ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ, ʝʝ ʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʫʩʣʦʚʠʡ [3].  

ɺ ʢʘʯʝʩʪʚʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʢʦʣʦʩʩʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 
ʥʘʫʢʝ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʨʷʜ ʧʨʠʤʝʨʦʚ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʙʝʟ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ. ʇʝʨʚʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʩʤʦʩʘ. ʇʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʂ. ʕ. 
ʎʠʦʣʢʦʚʩʢʠʡ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʦʚʘʣ ʤʘʪʝʤʘʪʠʢʫ ʚ ʩʚʦʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʭ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʝʪʘ ʢ ʜʨʫʛʠʤ 
ʧʣʘʥʝʪʘʤ ʠ ʚ ʧʨʦʝʢʪʘʭ ʢʦʩʤʠʯʝʩʢʠʭ ʧʦʝʟʜʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʩʨʝʜʩʪʚʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 
ʨʝʰʘʝʪʩʷ ʧʦʣʥʳʡ ʩʧʝʢʪʨ ʟʘʜʘʯ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʟʘʧʫʩʢʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ɿʝʤʣʠ, ʦʪʧʨʘʚʢʠ 
ʯʝʣʦʚʝʢʘ ʥʘ ʦʨʙʠʪʫ ʠ ʪʘʢ ʜʘʣʝʝ. ʇʨʠ ʵʪʦʤ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʚʦʝʥʠʝʤ ʢʦʩʤʦʩʘ, ʚʳʥʫʞ-
ʜʘʶʪ ʫʣʫʯʰʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ. ʋʩʧʝʰʥʳʡ ʟʘʧʫʩʢ ʟʘʩʪʘʚʣʷʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʧʦ ʚʳʙʦʨʫ ʦʧʪʠ-
ʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʦʣʝʪʘ, ʯʪʦ ʩʪʘʚʠʪ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʦʙ ʦʧʪʠʤʘʣʴʥʦʤ ʫʧʨʘʚʣʝʥʠʠ [4]. 

ɼʨʫʛʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 
ʩʪʘʪʠʩʪʠʢʘ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢʘʭ, ʥʦ ʠ ʧʦʣʫʯʘʶʪ ʩʚʦʝ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ 
ʚʟʷʪʴ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʨʦʩʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʝʩʪʠ 
ʪʦʯʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʥʝʚʠʜʠʤʳʝ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘ-
ʪʝʤʘʪʠʢʠ. ʊʘʢ ʞʝ, ʚʘʞʥʦ ʫʧʦʤʷʥʫʪʴ ʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ, ʪ.ʢ. ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʝʩʪʝʩʪʚʦʟʥʘʥʠʠ ʙʦʣʴ-
ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʚʣʝʥʠʡ ʥʦʩʷʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʘ ʤʥʦʛʠʝ ʟʘʢʦʥʳ ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝ-
ʣʝʥʠʡ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʘʪʝʤʘʪʠʢʠ ʷʚʣʷʝʪʩʷ ʚʝʜʝʥʠʝ ʣʦʛʠʯʝʩʢʦʡ 
ʩʭʝʤʳ ʨʘʩʩʫʞʜʝʥʠʡ. ʀʤʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʥʝʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʤʘʢʩʠʤʘʣʴʥʦ-ʪʦʯʥʦʝ ʩʣʝʞʝʥʠʝ 
ʟʘ ʧʨʘʚʠʣʴʥʦʩʪʴʶ ʪʝʯʝʥʠʷ ʤʳʩʣʝʡ. ɸ ʰʠʨʦʢʠʡ ʢʨʫʛ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 
ʜʘʥʥʫʶ ʥʘʫʢʫ ʚ ʨʘʟʚʠʪʠʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʢʘʞʜʦʛʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʧʨʦʛʨʝʩʩʘ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʫ ʠʩʪʦʢʦʚ ʩʧʦ-
ʩʦʙʩʪʚʦʚʘʣʠ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ, ʥʦ ʠ ʛʫʤʘʥʠʪʘʨʥʳʝ. ʊʘʢ, ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʪʢʨʳʪʳʭ 
ʚʦʧʨʦʩʦʚ ʟʘʯʘʩʪʫʶ ʠʤʝʥʥʦ ʤʘʪʝʤʘʪʠʢʘ ʧʦʟʚʦʣʷʣʘ ʩʚʝʩʪʠ ʚʩʝ ʚ ʪʦʯʥʦʩʪʴ ʠ ʧʨʦʠʟʚʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ 
ʚʳʯʠʩʣʝʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʦʚ [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʨʦʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 
ʤʝʪʦʜʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ 
ʩ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʨʘʩʣʷʭ ʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʟʥʘʯʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ. ɺ ʟʘʢʣʶ-
ʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʤʘʪʝʤʘʪʠʢʘ ʟʘʥʠʤʘʝʪ ʢʣʶʯʝʚʦʝ ʤʝʩʪʦ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʠ ʨʘʟʚʠ-
ʪʠʠ ʢʘʞʜʦʡ ʠʟ ʥʘʫʢ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ. 
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ǱǧǮǺ ǮǟǩǤǯǭǡ Ǯǯǧ ǣǭǠǺǶǤ ǬǤǳǱǧ ǧ ǢǟǦǟ 
ǱȒȏȐȒȌȋȒȔǿȋǿȃȍȁ ǰǿȋǿȌȃǿȏ ǳǿȏȔȍȃȅȍȌ ȒȂȊȇ 

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

 

 
ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʣʶʙʦʛʦ ʧʘʢʝʨʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʫʩʣʦʚʠʝʤ ʧʨʠ ʚʳʙʦʨʝ ʧʘʢʝʨʘ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʩʦʦʙʨʘʞʝʥʠʷ ʚʪʦʨʦʩʪʝʧʝʥʥʳ, ʠ ʵʪʦ ʚʧʦʣʥʝ ʩʧʨʘʚʝʜʣʠʚʦ. 
ʇʝʨʝʜ ʧʨʠʥʷʪʠʝʤ ʨʝʰʝʥʠʷ ʦ ʪʦʤ, ʢʘʢʦʡ ʧʘʢʝʨ ʙʫʜʝʪ ʚʳʙʨʘʥ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 
ʦ ʬʫʥʢʮʠʷʭ, ʦʞʠʜʘʝʤʳʭ ʦʪ ʧʘʢʝʨʘ, ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʝʛʦ ʤʝʭʘʥʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʆʩʥʦʚʥʦʡ ʤʝʪʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʠʧʦʚ ʧʘʢʝʨʦʚ ʩʚʷʟʘʥ ʩ ʠʭ ʧʦʩʪʦʷʥʩʪʚʦʤ ʚ ʩʢʚʘʞʠʥʝ, ʪ.ʝ. ʷʚʣʷʝʪ-
ʩʷ ʣʠ ʧʘʢʝʨ ʠʟʚʣʝʢʘʝʤʳʤ ʠʣʠ ʧʦʩʪʦʷʥʥʳʤ. ʀʟʚʣʝʢʘʝʤʳʡ ʧʘʢʝʨ, ʩʫʜʷ ʧʦ ʝʛʦ ʥʘʟʚʘʥʠʶ, ʤʦʞʥʦ ʩʥʷʪʴ ʠ 
ʠʟʚʣʝʯʴ ʠʟʥʫʪʨʠ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʫʪʝʤ ʤʘʥʠʧʫʣʷʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ 
ʧʘʢʝʨ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ. ʂʦʥʩʪʨʫʢʮʠʷ ʥʝʩʲʝʤʥʦʛʦ ʧʘʢʝʨʘ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʦʩʪʘʚʘʪʴʩʷ ʚ ʩʢʚʘʞʠʥʝ, ʠ 
ʭʦʪʷ ʝʛʦ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʠʟ ʩʢʚʘʞʠʥʳ, ʧʨʦʮʝʩʩ ʨʘʩʰʘʪʳʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʝ 
ʷʚʣʷʝʪʩʷ ʦʙʨʘʪʥʳʤ ʧʨʦʮʝʩʩʫ ʫʩʪʘʥʦʚʢʠ. 

ʅʦ ʝʩʪʴ ʝʱʝ ʦʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʧʘʢʝʨʘ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʥʘʧʨʷʞʝʥʥʳʤ 
ʩʦʩʪʦʷʥʠʝʤ ʢʦʣʦʥʥʳ ʟʘʢʘʥʯʠʚʘʥʠʷ, ʪ. ʝ. ʫʩʪʘʥʦʚʣʝʥ ʣʠ ʦʥ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʷʞʝʥʠʷ, ʩʞʘʪʠʷ ʠʣʠ ʚ 
ʥʝʡʪʨʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʕʪʦ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʞʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʚʦ ʚʨʝʤʷ ʩʭʚʘʪʳʚʘʥʠʷ, ʥʦ ʧʦ-
ʩʣʝʜʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʦ ʚʨʝʤʷ ʜʦʙʳʯʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʥʘʧʨʷʞʝʥʥʦʤ 
ʩʦʩʪʦʷʥʠʠ. 

ʊʨʝʪʴʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨ ʤʝʭʘʥʠʟʤʘ ʫʩʪʘʥʦʚʢʠ ʧʘʢʝʨʦʚ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ-
ʩʷ ʜʣʷ ʩʞʘʪʠʷ ʩʠʩʪʝʤʳ ʫʧʣʦʪʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʋʡʨʴ ʨʙʣʞʩʧʛ ʛ ʠʙʛʡʪʡʥʧʪʫʡ ʧʫ ʡʮ ʨʩʡʥʞʦʞʦʡʸ. 
ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʦʩʪʫʧʥʦ ʤʥʦʛʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʧʘʢʝʨʦʚ, ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʟʘʢʘʥʯʠʚʘʥʠʷ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʘ: 

ɹʦʦʧʫʙʯʡʸ: ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʘʢʝʨʳ ʦʙʳʯʥʦ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʠʟʚʣʝʢʘʝʤʳʝ ʠ ʧʦʩʪʦʷʥʥʳʝ. ʇʦ 
ʦʧʨʝʜʝʣʝʥʠʶ, ʠʟʚʣʝʢʘʝʤʳʡ ʧʘʢʝʨ ð ʵʪʦ ʧʘʢʝʨ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʠʟ ʩʢʚʘʞʠʥʳ ʩ ʧʦʤʦʱʴʶ ʅʂʊ 
ʠʣʠ ʢʘʢʠʤ-ʣʠʙʦ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ, ʥʝ ʩʚʷʟʘʥʥʳʤ ʩ ʨʘʟʨʫʰʝʥʠʝʤ ʧʘʢʝʨʘ. ʅʦ ʜʣʷ ʫʜʘʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ 
ʧʘʢʝʨʘ ʨʘʙʦʪʘʶʪ ʥʘʜ ʝʛʦ ʬʨʝʟʝʨʦʚʘʥʠʝʤ ʠʣʠ ʨʘʟʨʫʰʝʥʠʝʤ. ɺʦʪ ʧʦʯʝʤʫ ʥʘʟʳʚʘʶʪ ʧʦʩʪʦʷʥʥʳʝ ʧʘʢʝʨʳ 
ʨʘʟʙʫʨʠʚʘʝʤʳʤʠ ʧʘʢʝʨʘʤʠ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʘʢʝʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʫʩʪʘʥʦʚʦʯʥʳʤʠʤʝʭʘʥʠʟʤʘʤʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʙʫʨʝʥʠʝ, ʧʘʢʝʨ, ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ, ʦʙʩʘʜʥʘʷ ʢʦʣʦʥʥʘ, ʟʘʢʘʥʯʠʚʘʥʠʝ ʩʢʚʘ-
ʞʠʥ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʪ, ʘʥʢʝʨ ʜʣʷ ʪʨʫʙ, ʛʠʜʨʦʨʘʟʨʳʚ ʧʣʘʩʪʘ. 
 

TYPES OF PACKERS IN OIL & GAS COMPLETION. 
 

Tursunmuxamadov Samandar Farkhodjon ugli 
 
Abstract: production packers are generally classified into retrievable and permanent packers. By definition, a 
retrievable packer is a packer that can be removed from the well by tubing or by some other method that does 
not involve breaking the packer. But to remove a permanent packer, work is being done on milling or breaking 
it. That is why permanent packers are called drillable packers. In this article, we will consider a system for 
classifying packers depending on their application, in accordance with their setting mechanisms. 
Key words: drilling, packer, hydrostatic rig, casing string, well completion, mechanical kit, pipe anchor, hy-
draulic fracturing. 



24 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

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

¶ ʇʦʩʪʦʷʥʥʳʡ 
¶ ʀʟʚʣʝʢʘʝʤʳʡ 
¶ ʇʦʩʪʦʷʥʥʳʡ ʠʟʚʣʝʢʘʝʤʳʡ. 
ʄʳ ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ ʠʟʚʣʝʢʘʝʤʳʡ ʪʠʧ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʘʢʝʨ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʠ ʠʟʚʣʝʯʴ 

ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʋ ʥʠʭ ʝʩʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 
ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʩʠʣʴʥʦ ʥʘʢʣʦʥʥʳʭ ʩʢʚʘʞʠʥʘʭ, ʭʦʪʷ ʠʭ ʨʘʙʦʯʠʡ ʧʝʨʝʧʘʜ P, T ʠ ʨʘʟʤʝʨ ʧʨʦ-
ʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʠʧʘ. ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʨʦʝʢʪʠ-
ʨʦʚʱʠʢʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʯʠʪʳʚʘʣʠ ʚʣʠʷʥʠʝ ʜʘʚʣʝʥʠʷ ʠ ʥʘʧʨʷʞʝʥʠʡ ʅʂʊ ʥʘ ʵʪʠ ʧʘʢʝʨʥʳʝ ʩʠʩʪʝʤʳ ʠ 
ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʩʦʝʜʠʥʝʥʠʷ ʧʘʢʝʨ-ʢʦʣʦʥʥʘ. ʀʭ ʨʝʟʠʥʦʚʳʝ ʵʣʝʤʝʥʪʳ ʪʘʢʞʝ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 
ʩʢʚʘʞʠʥʥʳʤ ʬʣʶʠʜʘʤ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʙʦʣʝʝ ʩʣʦʞʥʳ ʠʟ-ʟʘ ʩʧʦʩʦʙʥʦʩʪʠ ʠʟʚʣʝʢʘʪʴʩʷ, ʥʦ ʧʦʩʣʝ ʠʩʧʨʘʚ-
ʣʝʥʠʷ ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʚʪʦʨʥʦ. 

ʆʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʟʚʣʝʢʘʝʤʳʭ ʧʘʢʝʨʦʚò 
¶ ɿʘʢʘʥʯʠʚʘʥʠʷ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʤ ʩʨʦʢʦʤ ʩʣʫʞʙʳ. ʇʨʦʚʝʨʴʪʝ ʪʘʢʞʝ (ʟʘʢʘʥʯʠʚʘʥʠʝ ʦʪʢʨʳ-

ʪʳʭ ʩʢʚʘʞʠʥ) 
¶ ʊʘʤ, ʛʜʝ, ʚʝʨʦʷʪʥʦ, ʙʫʜʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ, ʪʨʝʙʫʶʱʠʝ ʧʦʣʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʩʢʚʘ-

ʞʠʥʝ. 
¶ ʄʥʦʛʦʟʦʥʥʳʝ ʟʘʢʘʥʯʠʚʘʥʠʷ ʜʣʷ ʟʦʥʘʣʴʥʦʡ ʠʟʦʣʷʮʠʠ. 
¶ ɺ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ ʩʢʚʘʞʠʥʳ. 
ʄʝʭʘʥʠʟʤʳ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʠʟʚʣʝʢʘʝʤʳʭ ʧʘʢʝʨʦʚ ʪʠʧʘ: 
¶ ʅʘʪʷʞʝʥʠʝ ʪʨʫʙ 
¶ ʉʞʘʪʠʝ ʪʨʫʙ 
¶ ɻʠʜʨʘʚʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ 
¶ ɺʨʘʱʝʥʠʝ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʪʨʫʙ. 
ʄʝʭʘʥʠʟʤʳ ʥʘʪʷʞʝʥʠʷ ʠʣʠ ʩʞʘʪʠʷ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʧʝʨʝʤʝʱʝʥʠʶ ʪʨʫʙ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝ-

ʤʷ ʦʥʠ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʟ-ʟʘ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʨʫʛʠʭ ʜʦʩʪʫʧʥʳʭ ʠʟʚʣʝʢʘʝʤʳʭ ʧʘʢʝʨʦʚ. 
ʉʠʩʪʝʤʳ ʧʦʩʪʦʷʥʥʳʭ ʧʘʢʝʨʦʚ. 
ʇʦʩʪʦʷʥʥʳʡ ʪʠʧ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʢʘʢ ʧʘʢʝʨ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʟʚʣʝʯʝʥ ʠʟ ʥʝʬʪʷʥʳʭ ʠ 

ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ ʪʦʣʴʢʦ ʧʫʪʝʤ ʬʨʝʟʝʨʦʚʘʥʠʷ. ʊʠʧ ʧʦʩʪʦʷʥʥʳʭ ʧʘʢʝʨʦʚ ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʜʠʬʬʝʨʝʥʮʠ-
ʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ P ʠ T ʠ ʦʪʚʝʨʩʪʠʷ ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ, ʯʝʤ ʠʟʚʣʝʢʘʝʤʳʡ. ʋ ʥʠʭ ʝʩʪʴ ʤʥʦʛʦ ʚʘʨʠʘʥʪʦʚ 
ʢʘʢ ʚʳʭʣʦʧʥʦʡ ʪʨʫʙʳ, ʪʘʢ ʠ ʜʨʫʛʦʛʦ ʥʘʚʝʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʨʠʤʝʥʝʥʠʡ, ʪʘʢʠʭ 
ʢʘʢ: 

¶ ʕʢʩʪʨʝʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩ ʧʝʨʝʧʘʜʦʤ ʜʘʚʣʝʥʠʷ > 5000 ʬʫʥʪʦʚ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʜʶʡʤ ʠ ʪʝʤʧʝʨʘ-
ʪʫʨʦʡ ʩʚʳʰʝ 300 ʛʨʘʜʫʩʦʚ ʧʦ ʌʘʨʝʥʛʝʡʪʫ ʠ ʚʳʩʦʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ. 

¶ ɿʘʚʝʨʰʝʥʠʝ ʩ ʜʣʠʪʝʣʴʥʳʤ ʩʨʦʢʦʤ ʩʣʫʞʙʳ. 
¶ ɻʜʝ ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ ʙʫʜʫʪ ʧʨʦʭʦʜʠʪʴ ʥʘʜ ʧʘʢʝʨʦʤ, ʧʦʵʪʦʤʫ ʥʝ ʪʨʝʙʫʝʪʩʷ ʝʛʦ 

ʜʝʤʦʥʪʘʞ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤ. 
¶ ʊʘʤ, ʛʜʝ ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ ʙʫʜʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʜ ʧʘʢʝʨʦʤ, ʠ ʚʳʭʣʦʧʥʘʷ ʪʨʫʙʘ 

ʧʘʢʝʨʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʟʘʢʫʧʦʨʢʠ ʩʢʚʘʞʠʥʳ ʠ ʠʟʦʣʷʮʠʠ ʧʦʩʪʦʨʦʥʥʠʭ ʞʠʜʢʦʩʪʝʡ ʠʟ ʧʣʘ-
ʩʪʘ. 

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʜʣʷ ʚʳʩʦʢʦʜʝʙʠʪʥʳʭ ʩʢʚʘʞʠʥ. 
ʆʩʥʦʚʥʳʤʠ ʫʩʪʘʥʦʚʦʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʧʘʢʝʨʘ ʷʚʣʷʶʪʩʷ: 
¶ ʀʥʩʪʨʫʤʝʥʪ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʟʘʨʷʜʘ ʚʟʨʳʚʯʘʪʦʛʦ ʚʝʱʝʩʪʚʘ. 
¶ ʅʘʪʷʞʝʥʠʝ ʪʨʫʙ. 
¶ ɻʠʜʨʘʚʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʨʘʙʦʯʝʡ ʢʦʣʦʥʥʳ ʠʣʠ ʥʘ ʟʘ-

ʚʝʨʰʘʶʱʝʡ ʢʦʣʦʥʥʝ. 
¶ ɺʨʘʱʝʥʠʝ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʪʨʫʙ. 
ʈʧʪʫʧʸʦʦʧ ʡʠʛʤʞʣʙʞʥʴʞ ʨʙʣʞʩʦʴʞ ʪʡʪʫʞʥʴ. 
ʇʦʩʪʦʷʥʥʦ ʠʟʚʣʝʢʘʝʤʳʝ ʧʘʢʝʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʧʘʢʝʨʦʚ ʧʦʩʪʦʷʥʥʦʛʦ ʪʠʧʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʥʘ ʨʘʙʦʯʝʡ ʢʦʣʦʥʥʝ ʙʝʟ ʬʨʝʟʝʨʦʚʘʥʠʷ. ʆʥʠ ʠʤʝʶʪ ʢʦʥʩʪʨʫʢʮʠʶ, 
ʘʥʘʣʦʛʠʯʥʫʶ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʘʢʝʨʦʚ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʤʝʥʴʰʠʝ ʦʪʚʝʨʩʪʠʷ. 

https://www.drillingmanual.com/open-hole-completion/
https://www.drillingmanual.com/open-hole-completion/
https://www.drillingmanual.com/permanent-packers/
https://glossary.slb.com/Terms/t/tail_pipe.aspx
https://www.drillingmanual.com/well-plugging-abandonment-process-procedures-in-oil-gas/
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ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʘʢʝʨʳ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʘʱʝʥʳ ʚʳʧʫʩʢʥʳʤʠ ʪʨʫʙʘʤʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 
ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʟʘʛʣʫʰʢʠ, ʩʪʦʷʯʠʝ ʢʣʘʧʘʥʳ, ʟʘʙʦʡʥʳʝ ʤʘʥʦʤʝʪʨʳ ʠ ʪ. ɼ. 

ʋʡʨʴ ʨʙʣʞʩʧʛ ʛ ʪʧʧʫʛʞʫʪʫʛʡʡ ʪ ʡʮ ʬʪʫʙʦʧʛʧʰʦʴʥʡ ʥʞʮʙʦʡʠʥʙʥʡ. 
ʈʙʣʞʩ ʪ ʶʤʞʣʫʩʧʨʩʧʛʧʝʣʧʢ. 
ʇʘʢʝʨ ʩ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʘʢʝʨʦʤ. ɽʛʦ ʤʦʞʥʦ ʙʳʩʪʨʦ ʠ 

ʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʪʨʝʙʫʝʤʦʡ ʛʣʫʙʠʥʝ ʩʢʚʘʞʠʥʳ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʧʘʢʝʨʘ ʤʦʞʥʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʤʦʥʪʘ-
ʞʫ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʪʨʫʙ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʫʧʣʦʪʥʠʪʝʣʴʥʳʡ ʫʟʝʣ 
ʫʧʣʦʪʥʷʝʪʩʷ ʚ ʧʘʢʝʨʝ, ʠʟʚʣʝʢʠʪʝ ʢʦʣʦʥʥʫ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʪʨʫʙ ʠ ʧʨʦʜʦʣʞʘʡʪʝ ʟʘʢʘʥʯʠʚʘʪʴ ʨʘ-
ʙʦʪr. 

ɼʡʝʩʙʛʤʡʰʞʪʣʡʢ ʣʧʥʨʤʞʣʫʦʴʢ ʨʙʣʞʩ. 
ʅʝʢʦʪʦʨʳʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʩʪʘʥʦʚʦʯʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʚʢʣʶʯʘʶʪ: 
1. ɽʩʣʠ ʥʘ ʤʝʩʪʝ ʫʩʪʘʥʦʚʣʝʥ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʠʞʥʠʡ ʧʘʢʝʨ, ʫʧʣʦʪʥʝʥʠʷ ʨʘʙʦʪʘʶʱʝʛʦ ʧʘ-

ʢʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʚʜʘʚʠʪʴ ʚ ʵʪʦʪ ʧʘʢʝʨ ʩ ʧʦʤʦʱʴʶ ʚʝʩʘ ʨʘʙʦʯʝʡ ʢʦʣʦʥʥʳ. 
2. ɽʩʣʠ ʚʝʩ ʧʘʢʝʨʘ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʚʳʰʘʝʪ ʪʦ, ʯʪʦ ʤʦʞʝʪ 

ʚʳʜʝʨʞʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʢʘ. 
3. ɽʩʣʠ ʤʘʩʩʘ ʠʣʠ ʚʷʟʢʦʩʪʴ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚʳʩʦʢʘ, ʠ ʧʘʢʝʨ ʥʝ ʤʦʞʝʪ ʫʧʘʩʪʴ ʩʦ ʩʚʦʠʤ ʚʝ-

ʩʦʤ, ʝʩʣʠ ʦʥ ʨʘʙʦʪʘʝʪ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʢʝ. ɼʣʷ ʦʧʫʩʢʘʥʠʷ ʧʘʢʝʨʘ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʚʝʩ ʪʨʫ-
ʙʳ. 

4. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʯʢʘ, ʢʦʛʜʘ ʧʘʢʝʨ ʙʦʣʴʰʝ ʥʝ ʙʫʜʝʪ ʧʘʜʘʪʴ ʚ 
ʩʢʚʘʞʠʥʫ ʩʚʦʠʤ ʚʝʩʦʤ, ʯʪʦ ʧʦʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʯʝʡ ʢʦʣʦʥʥʳ. 

ʈʙʣʞʩ ʪ ʥʞʮʙʦʡʰʞʪʣʡʥ ʣʧʥʨʤʞʣʫʧʥ. 
ʄʝʭʘʥʠʯʝʩʢʠʝ ʠʟʚʣʝʢʘʝʤʳʝ ʧʘʢʝʨʳ ʩ ʚʥʫʪʨʝʥʥʝʡ ʟʘʱʝʣʢʦʡ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʠ ʫʩʪʘʥʦʚʢʠ ʧʫʪʝʤ ʧʦʚʦʨʦʪʘ ʧʘʢʝʨʘ (ʧʨʠʤʝʨʥʦ ʥʘ 1/4 ʦʙʦʨʦʪʘ ʚʧʨʘʚʦ), ʘ ʟʘʪʝʤ ʫʩʪʘʥʦʚ-
ʢʠ ʚʝʩʘ ʥʘ ʧʘʢʝʨ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʚʝʩ ʪʨʫʙʦʧʨʦʚʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʦʩʪʘʚʣʝʥ ʥʘ ʧʘʢʝʨʝ ʠʣʠ ʨʘʩʧʨʝʜʝʣʝʥ 
ʚ ʥʘʪʷʥʫʪʦʤ ʠʣʠ ʥʝʡʪʨʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ. ɺʳʩʚʦʙʦʞʜʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʦʧʫʩʢʘʥʠʷ ʚʝʩʘ ʪʨʫ-
ʙʦʧʨʦʚʦʜʘ ʠ ʧʦʚʦʨʦʪʘ ʚʧʨʘʚʦ. 

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʧʘʢʝʨʘ ʚʢʣʶʯʘʶʪ: 
1. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʟʦʥ 
2. ʇʨʦʠʟʚʦʜʩʪʚʦ 
3. ɸʥʢʝʨ ʜʣʷ ʪʨʫʙ 
ʈʙʣʞʩʴ ʪ ʜʡʝʩʧʪʫʙʫʡʰʞʪʣʧʢ ʬʪʫʙʦʧʛʣʧʢ. 
ɻʠʜʨʦʩʪʘʪʠʯʝʩʢʠʡ ʫʩʪʘʥʦʚʦʯʥʳʡ ʧʘʢʝʨ ʩʦʩʪʦʠʪ ʠʟ ʦʙʳʯʥʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʧʘʢʝʨʘ MHR ʠʣʠ AHC ʠ 

ʤʦʜʫʣʷ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ. ʇʘʢʝʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʩʢʚʘʞʠʥʫ (ʪ.ʝ. ʅʝ 
ʪʨʝʙʫʶʪʩʷ ʟʘʛʣʫʰʢʠ ʠʣʠ ʜʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʝʶʱʝʛʦʩʷ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝ-
ʥʠʷ ʚ ʩʢʚʘʞʠʥʝ ʠ ʧʨʠʣʦʞʝʥʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʇʘʢʝʨ ʦʩʥʘʱʝʥ ʬʫʥʢʮʠʝʡ ʥʘʩʪʨʦʡʢʠ ʥʘ ʩʣʫ-
ʯʘʡ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʘʠʚʘʪʴ ʝʝ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ ʟʘʛʣʫʰʢʠ ʧʦʜ 
ʧʘʢʝʨʦʤ ʠ ʫʩʪʘʥʦʚʢʠ ʝʝ ʧʫʪʝʤ ʥʘʜʘʚʣʠʚʘʥʠʷ ʥʘ ʢʦʣʦʥʥʫ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʪʨʫʙ. 

ʈʩʞʡʥʬʲʞʪʫʛʙ: 
1. ʉʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʫʩʪʘʥʦʚʢʫ ʧʘʢʝʨʘ 
2. ʉʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʫʩʪʘʥʦʚʢʠ 
3. ʀʩʧʦʣʴʟʫʝʪ ʜʦʩʪʫʧʥʦʝ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ 
4. ʉʥʠʞʘʝʪ ʨʠʩʢʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʩʪʚʦʣ ʩʢʚʘʞʠʥʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʠʣʠ ʠʟʚʣʝʯʝʥʠʷ ʫʩʪʘʥʦʚʦʯ-

ʥʦʡ ʧʨʦʙʢʠ ʧʘʢʝʨʘ 
 

ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
 
1. ɸʚʘʥʝʩʦʚ ɺ.ɸ. ʇʘʢʝʨʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ 

[ʊʝʢʩʪ] / ɺ.ɸ. ɸʚʘʥʝʩʦʚ. - ʋʭʪʘ: ʋɻʊʋ, 2008. ð ʉ. 91. 
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ʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʉʙ. ʥʘʫʯ. ʪʨ. ï ɹʘʢʫ: ɸʟʀʅʤʘʰ. - 1986. - ʉ. 125-
127. 
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ǲǣǩ 400,00/ 

ǭǠǭǰǬǭǡǟǬǧǤ ǯǟǠǭǶǧǴ ǟǢǤǬǱǭǡ ǣǪǾ 
ǡǭǦǣǤǨǰǱǡǧǾ Ǭǟ ǮǪǟǰǱ 

ǧȗǿȌ ǰ,Ƿ, 
ʩʪʫʜʝʥʪ  

ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤʝʥʠ ʐ.ɽʩʝʥʦʚʘ, 
 ʂʘʟʘʭʩʪʘʥ, ʛ. ɸʢʪʘʫ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʡʰʠʥʘ ɸ. ʀ. 

ʜʦʢʪʦʨ PhD,  
ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤʝʥʠ ʐ.ɽʩʝʥʦʚʘ, 

 ʂʘʟʘʭʩʪʘʥ, ʛ. ɸʢʪʘʫ 
 

 
ɺ ʮʝʣʷʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʤʝʶʱʠʭʩʷ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʖ-I ʛʦʨʠʟʦʥʪʘ ʜʘʥʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʣʘʥʠʨʫʝʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʜʦʙʳʯʫ ʥʝʬʪʠ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʫʪʝʤ 
ʧʝʨʝʢʘʯʢʠ ʚʦʜʳ ʚ ʧʨʦʜʫʢʪʠʚʥʳʡ ʛʦʨʠʟʦʥʪ. 

ʉʦʛʣʘʩʥʦ "ʆʉʊ 39-071-78" ʚʦʜʘ ʜʣʷ ʟʘʚʦʜʥʝʥʠʷ ʥʝʬʪʷʥʳʭ ʧʣʘʩʪʦʚ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 
ʪʨʝʙʦʚʘʥʠʷʤ: [1] 

- ʨʅ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 7, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʥʠʤʘʣʴʥʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦʜʳ; 
- ʢʘʨʙʦʥʘʪʥʘʷ ʞʝʩʪʢʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʙʠʢʘʨʙʦʥʘʪ-ʠʦʥʥʳʭ ʩʦʣʝʡ-5 ʤʛ/ʤʦʣʴ ʣ; 
-ʫʤʝʥʴʰʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʧʦʨʦʚʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʣʦʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʢʘʯʢʠ ʚʦʜʳ 

ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 0,3% ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. ʋʤʝʥʴʰʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʚ ʙʦʣʴʰʠʭ ʧʨʝʜʝʣʘʭ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʫʭʫʜʰʝʥʠʶ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ; 

- ʚʦʜʘ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʢʦʨʨʦʟʠʦʥʥʦ ʘʢʪʠʚʥʦʡ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʝʝ ʢʦʨʨʦʟʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ɹʦʦʧʫʙʯʡʸ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʜʦʙʳʯʝ ʥʝʬʪʠ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʫ-
ʪʝʤ ʧʝʨʝʢʘʯʢʠ ʚʦʜʳ ʚ ʧʨʦʜʫʢʪʠʚʥʳʡ ʛʦʨʠʟʦʥʪ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʤʦʨʩʢʦʡ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʢʘʨʙʦʥʘʪʥʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ. ɺ ʤʦʨʩʢʦʡ ʚʦʜʝ ʫʩʣʦʚʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʫʛʣʝʢʠʩʣʦ-
ʛʦ ʛʘʟʘ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʘ ʘʙʩʦʣʶʪʥʦʝ ʥʘʩʳʱʝʥʠʝ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʄʝʪʦʜ ʨʘʩʯʝʪʘ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʜʳ ʧʦʢʘʟʘʣ ʪʦʣʴʢʦ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʦʜʦʟʘʙʦʨʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʥʝʬʪʴ, ʤʦʨʩʢʘʷ ʚʦʜʘ, ʢʦʨʨʦʟʠʷ,  ʩʢʚʘʞʠʥʘ, ʩʦʜʝʨʞʘʥʠʝ. 
 

JUSTIFICATION OF WORKING AGENTS FOR IMPACT ON THE FORMATION 
 

Ishan S. 
 

Scientific adviser: Koishina Akmaral 
 
Abstract. The paper provides information about oil production with reservoir pressure maintenance by 
pumping water into the productive horizon. The main reason for the inexpediency of using seawater is 
carbonate instability. In seawater, the condition of carbon dioxide stability is not fulfilled, and absolute 
saturation has a positive value. The method of calculating water stability showed only the stability of the water 
intake. 
Key words: field, oil, sea water, corrosion, well, content. 
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ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 0,1-0,2 ʤʛ/ʩʤ2 ʚ ʩʫʪʢʠ; 
- ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʧʝʨʝʢʘʯʠʚʘʝʤʦʡ ʚʦʜʝ-ʥʝ ʙʦʣʝʝ 0,02-0,05 ʤʛ/ʣ; 
- ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʝʨʦʚʦʜʦʨʦʜʘ; 
- ʠʦʥʳ ʦʢʠʩʣʝʥʥʦʛʦ ʞʝʣʝʟʘ-ʥʝ ʙʦʣʝʝ 1 ʤʛ/ʣ; 
- ʩʫʣʴʬʘʪ-ʠʦʥʳ ʥʝ ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ, ʪʘʢ ʢʘʢ ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʠʩʫʪʩʪʚʠʶ 

ʩʫʣʴʬʘʪʨʝʜʫʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ, ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʥʝʜʦʧʫʩʪʠʤʦ; 
- ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʣʘ-ʥʝ ʙʦʣʝʝ 30 ʤʛ/ʣ; 
- ʩʦʜʝʨʞʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ-ʥʝ ʙʦʣʝʝ 30 ʤʛ/ʣ, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʨʠʤʝʩʝʡ ʠ ʯʘʩʪʠʮ ʥʝʬʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʢʘʥʘʣʦʚ ʧʦʨʦʚʳʭ ʢʦʣʣʝʢʪʦʨʦʚ 
ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ. 

ɺ ʛʠʜʨʦʭʠʤʠʯʝʩʢʫʶ ʣʘʙʦʨʘʪʦʨʠʶ ʜʦʩʪʘʚʣʝʥʳ ʧʨʦʙʳ ʚʦʜʳ ʩ ʤʝʩʪʦʨʦʞʜʝʥʠʷ: 1 ʧʨʦʙʘ ʠʟ 
ʚʦʜʦʟʘʙʦʨʥʦʡ ʩʢʚʘʞʠʥʳ, ʧʨʦʙʘ ʠʥʬʠʣʴʪʨʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠ 3 ʧʨʦʙʳ ʤʦʨʩʢʦʡ ʚʦʜʳ. ʆʧʳʪʥʦʝ 
ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʣʦʞʝʥʠʡ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʚʦʜʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʦʣʴʢʦ ʚʦʜʥʘʷ ʩʤʝʩʴ ʠʟ ʩʢʚʘʞʠʥʳ ʜʘʝʪ 
ʦʩʘʜʦʢ ʚ ʚʠʜʝ ʦʢʩʠʜʘ ʞʝʣʝʟʘ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʘ ʚ ʩʤʝʩʠ ʤʦʨʩʢʦʡ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 12 
ʤʛ/ʣ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 80:20 (ʚʦʜʦʧʨʠʝʤʥʠʢ: ʤʦʨʩʢʘʷ ʚʦʜʘ), ʘ ʚ ʩʤʝʩʠ 12 ʤʛ/ʣ ʩ ʠʥʬʠʣʴʪʨʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ 
ʚ ʩʦʦʪʥʦʰʝʥʠʠ 60:40 (ʚʦʜʦʧʨʠʝʤʥʠʢ: ʠʥʬʠʣʴʪʨʠʨʦʚʘʥʥʳʡ). 

ɺ ʧʨʦʙʝ ʤʦʨʩʢʦʡ ʚʦʜʳ ʨʅ ʩʦʩʪʘʚʣʷʝʪ 8,56, ʤʠʥʝʨʘʣʠʟʘʮʠʷ-23,6 ʛ/ʣ. 
ʉʫʤʤʘʨʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʨʦʙʳ ʠʟ ʚʦʜʦʟʘʙʦʨʥʦʡ ʩʢʚʘʞʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 106,9 ʛ/ʣ, ʨʅ 5,53. 
ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʨʩʢʦʡ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʢʘʨʙʦʥʘʪʥʘʷ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ. ʂʘʨʙʦʥʘʪʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ 
ʧʨʠʛʦʜʥʦʩʪʠ ʚʦʜʳ ʜʣʷ ʦʨʦʰʝʥʠʷ ʥʝʬʪʷʥʳʭ ʧʣʘʩʪʦʚ, ʪʘʢ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʩʦʣʝʦʙʨʘʟʦʚʘʥʠʷ 
ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʢʘʨʙʦʥʘʪʳ ʟʘʥʠʤʘʶʪ ʧʝʨʚʦʝ ʤʝʩʪʦ. 

 
ʋʙʚʤʡʯʙ 1 

ʉʞʠʬʤʵʫʙʫʴ ʩʙʪʰʞʫʙ ʣʙʩʚʧʦʙʫʦʧʢ ʬʪʫʧʢʰʡʛʧʪʫʡ ʛʧʝʴ 
ʆʙʠʛʙʦʡʞ ɹʚʪʧʤʷʫʦʧʞ 

ʦʙʪʴʲʞʦʡʞ 
(ɹ),ʥʜ/ʤ 

ʌʪʤʧʛʡʸ  
ʪʫʙʚʡʤʵʦʧʪʫʡ ʨʧ 
ʚʡʣʙʩʚʧʦʙʫʙʥ, ʥʜ/ʤ 

ʌʪʤʧʛʡʸ 
 ʪʫʙʚʡʤʵʦʧʪʫʡ ʨʧ  

ʝʛʬʧʣʡʪʡ ʬʜʤʞʩʧʝʙ, ʥʜ/ʤ 

ʀʙʣʤʷʰʞʦʡʞ 

ɺʦʜʦʟʘʙʦʨʥʘʷ ʩʢʚʘʞʠ-
ʥʘ 

-107,6 -0,0022<0,0025 0,001>0,00051 ʇʦʩʪʦʷʥʥʳʡ 

ʀʥʬʠʣʴʪʨʠʨʦʚʘʥʥʳʡ -0,417 -8,1Ŀ10-6<0,0028 0,000129>0,000125 ʇʦʩʪʦʷʥʥʳʡ 

ʄʦʨʩʢʘʷ 14,4 0,000129<0,0028 0,0001>0,00015 ʅʝʫʩʪʦʡʯʠʚʳʡ 

 
ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ, ʚʠʜʥʦ, ʯʪʦ ʫʩʣʦʚʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʩʝʭ ʚʦʜ, 

ʢʨʦʤʝ ʤʦʨʩʢʠʭ, ʚʳʧʦʣʥʝʥʳ. ɺ ʤʦʨʩʢʦʡ ʚʦʜʝ ʫʩʣʦʚʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʘ 
ʘʙʩʦʣʶʪʥʦʝ ʥʘʩʳʱʝʥʠʝ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʝʪ 14,4 ʤʛ/ʣ. 

ʄʝʪʦʜ ʨʘʩʯʝʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʜʳ ʧʦʢʘʟʘʣ ʪʦʣʴʢʦ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʦʜʦʟʘʙʦʨʘ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʨʩʢʦʡ ʚʦʜʳ ʚ ʧʨʦʮʝʩʩʝ ʜʠʩʪʠʣʣʷʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʦʨʨʦʟʠʠ ʩʝʨʦʚʦʜʦʨʦʜʘ 

ʣʠʥʠʡ ʜʠʩʪʠʣʣʷʮʠʠ ʠ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʪʨʫʙ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. 
ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʆʉʊ39-225-88 ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʙʦʣʴʰʝ ʚʩʝʛʦ ʦʪʚʝ-

ʯʘʝʪ ʚʦʜʦʟʘʙʦʨʥʘʷ ʚʦʜʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʩʠʩʪʝʤʝ ʇʇɼ. 
ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʜʣʷ ʇʇɼ ʥʘ ʜʘʥʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʨʝʢʦʤʝʥʜʫ-

ʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʧʫʪʥʫʶ ʜʦʙʳʚʘʝʤʫʶ ʚʦʜʫ, ʘ ʪʘʢʞʝ ʚʦʜʫ ʠʟ ʚʦʜʦʟʘʙʦʨʥʳʭ ʩʢʚʘʞʠʥ. 
ʆʩʚʦʝʥʠʷ ʚʳʧʦʣʥʝʥ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʦʙʱʝʥʠʷ ʚʩʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʠ ʛʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ. ʇʦʵʪʦʤʫ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʚʦʟʤʦʞ-
ʥʳʭ ʦʰʠʙʦʢ ʨʘʟʤʝʱʝʥʠʷ ʩʢʚʘʞʠʥ ʥʘ ʧʣʦʱʘʜʢʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʨʝʟʝʨʚʥʳʡ ʬʦʥʜ ʩʢʚʘʞʠʥ ʚ 
ʨʘʟʤʝʨʝ 20% ʦʪ ʧʨʦʝʢʪʥʦʛʦ ʬʦʥʜʘ. 

ʇʝʨʝʢʘʯʢʘ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʛʝʨʤʝʪʠʯʥʦʡ ʩʠʩʪʝʤʝ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ 
ʚ ʧʝʨʝʢʘʯʠʚʘʝʤʫʶ ʚʦʜʫ ʘʛʨʝʩʩʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʠʩʣʦʨʦʜʘ, ʩʝʨʦʚʦʜʦʨʦʜʘ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʜʣʷ ʇʇɼ ʥʘ ʜʘʥʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʙʫʜʫʪ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʣʘʩʪʦʚʘʷ ʚʦʜʘ, ʜʦʙʳʚʘʝʤʘʷ ʚʤʝʩʪʝ ʩ ʩʘʤʠʤ ʤʝʩʪʦʨʦʞʜʝʥʠʝʤ, ʠ ʚʦʜʘ ʠʟ ʚʦʜʦʟʘʙʦʨʥʳʭ 
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ʩʢʚʘʞʠʥ. ʊʦʚʘʨʥʘʷ ʚʦʜʘ ʠʟ ʇʇɼ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʜʘʝʪʩʷ ʥʘ ʧʨʠʝʤ ʥʘʩʦʩʦʚ ʠ ʦʪʪʫʜʘ ʚ ʫʩʪʴʝ ʥʘʛʥʝʪʘ-
ʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ. ʅʘʛʥʝʪʘʪʝʣʴʥʳʝ ʩʢʚʘʞʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʨʫʜʦʚʘʪʴ ʩʯʝʪʯʠʢʘʤʠ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-
ʛʦ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʤʘʥʦʤʝʪʨʘʤʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʜʘʚʣʝʥʠʷ ʥʘʛʥʝʪʘʥʠʷ. ʂʦʥʪʨʦʣʴ ʦʙʱʝ-
ʛʦ ʦʙʲʝʤʘ ʧʝʨʝʢʘʯʢʠ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʯʝʪʯʠʢʦʤ ʪʠʧʘ "ʅʦʨʜ", ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʣʠʥʠʠ ʜʘʚʣʝʥʠʷ 
ʧʦʩʣʝ ʥʘʩʦʩʦʚ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʢʦʨʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʦʯʥʳʝ ʚʦʜʳ ʧʝʨʝʜ ʥʘʩʦʩʦʤ ʦʙʨʘʙʘʪʳʚʘʶʪ ʠʥʛʠʙʠʪʦ-
ʨʦʤ ʢʦʨʨʦʟʠʠ. 

ʇʝʨʝʢʘʯʢʘ ʚʦʜʳ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ ʟʘʢʨʳʪʦʡ ʩʠʩʪʝʤʝ. 
ɺʦʜʘ, ʧʨʦʰʝʜʰʘʷ ʦʯʠʩʪʢʫ " ʆʉʊ39-071-78. ʚʦʜʘ ʜʣʷ ʦʨʦʰʝʥʠʷ ʥʝʬʪʷʥʳʭ ʧʣʘʩʪʦʚ. ʊʨʝʙʦʚʘʥʠʷ ʢ 

ʢʘʯʝʩʪʚʫ ʚʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷè: [2] 
- ʢʘʨʙʦʥʘʪʥʳʡ ʩʣʦʡ ʠ ʩʦʜʝʨʞʘʥʠʝ ʙʠʢʘʨʙʦʥʘʪ-ʠʦʥʥʳʭ ʩʦʣʝʡ-5 ʤʛ / ʤʦʣʴ; 
- ʫʤʝʥʴʰʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʧʦʨʦʚʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʣʦʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʢʘʯʢʠ ʚʦʜʳ 

ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 0,3% ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. ʋʤʝʥʴʰʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʚ ʙʦʣʴʰʠʭ ʧʨʝʜʝʣʘʭ ʤʦʞʝʪ ʧʨʠʚʝ-
ʩʪʠ ʢ ʫʭʫʜʰʝʥʠʶ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ; 

- ʚʦʜʘ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʢʦʨʨʦʟʠʦʥʥʦ ʘʢʪʠʚʥʦʡ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʝʝ ʢʦʨʨʦʟʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 
ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 0,1-0,2 ʤʛ/ʩʤ2 ʚ ʩʫʪʢʠ; 

- ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʧʝʨʝʢʘʯʠʚʘʝʤʦʡ ʚʦʜʝ-ʥʝ ʙʦʣʝʝ 0,02-0,05 ʤʛ/ʣ; 
- ʩʝʨʦʚʦʜʦʨʦʜ ʥʝ ʜʦʣʞʝʥ; 
- ʠʦʥʳ ʦʢʠʩʣʝʥʥʦʛʦ ʞʝʣʝʟʘ-ʥʝ ʙʦʣʝʝ 1 ʤʛ/ʣ; 
- ʩʫʣʴʬʘʪ-ʠʦʥʳ ʥʝ ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʠʩʫʪ-

ʩʪʚʠʶ ʩʫʣʴʬʘʪʨʝʜʫʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ, ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʥʝʜʦʧʫʩʪʠʤʦ; 
- ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʣʘ-ʥʝ ʙʦʣʝʝ 30 ʤʛ/ʣ; 
- ʩʦʜʝʨʞʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 30 ʤʛ/ʣ, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʨʠʤʝʩʝʡ ʠ ʯʘʩʪʠʮ ʥʝʬʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʢʘʥʘʣʦʚ ʧʦʨʦʚʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʧʨʦ-
ʜʫʢʪʠʚʥʳʭ ʩʣʦʝʚ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʝʨʝʢʘʯʠʚʘʝʤʘʷ ʚʦʜʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʝʦʙʭʦʜʠ-
ʤʦ ʧʨʦʚʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚʦʜʳ. 

ɼʘʚʣʝʥʠʝ ʜʠʩʪʠʣʣʷʮʠʠ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʚʦʜʳ. ɼʘʚʣʝʥʠʝ ʧʣʘʩʪʘ ʧʨʦʜʫʢ-
ʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 33 ʄʇʘ, ʘ ʜʘʚʣʝʥʠʝ ʜʥʘ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 40,2 
ʄʇʘ; ʧʨʠ ʜʘʚʣʝʥʠʠ ʥʘʛʥʝʪʘʥʠʷ 5,7 ʄʇʘ. ʋʩʪʴʝ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʦ ʘʨ-
ʤʘʪʫʨʦʡ ɸʅʂ1-65ʭ21. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʇʇɼ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʙʣʦʯʥʳʝ ʫʩʪʘʥʦʚʢʠ ʦʯʠʩʪʢʠ ʩʪʦʯ-
ʥʳʭ ʚʦʜ (ʋʆɺ-1500), ʜʦʟʠʨʫʶʱʠʝ ʥʘʩʦʩʳ (ʅɼ40-25), ʜʦʟʠʨʫʶʱʠʝ ʫʩʪʘʥʦʚʢʠ (ɹʈ-2,5). [3] 

ʆʩʥʦʚʥʳʤ ʚʠʜʦʤ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʧʝʨʝʢʘʯʢʝ ʚʦʜʳ ʷʚʣʷʝʪʩʷ, ʚʦʟʤʦʞʥʦ, ʩʥʠʞʝʥʠʝ ʧʨʠʝʤʠʩʪʦʩʪʠ 
ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʠʟ-ʟʘ ʟʘʛʨʷʟʥʝʥʠʷ ʟʦʥʳ ʅʠʞʥʝʛʦ ʢʦʪʣʦʚʘʥʘ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʨʠʤʝʩʷʤʠ ʠ 
ʥʝʬʪʴʶ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʧʨʠʝʤʥʦʩʪʠ ʩʢʚʘʞʠʥ ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʛʠʜʨʦʜʫʚʢʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘ-
ʞʠʥ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǮǯǧǫǤǬǤǬǧǤ ǬǭǡǺǴ Ǯǯǧǡǭǣǭǡ ǷǢǬ 
ǡǿȐȇȊțȄȁ ǡȊǿȃȇȋȇȏ ǟȌȃȏȄȄȁȇȖ* 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ǶȒȉǿȁȇȌ ǣǿȌȇȇȊ ǟȊȄȉȐǿȌȃȏȍȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʀʞɻʊʋ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 
 

 
ʆʙʱʝʝ ʧʦʥʷʪʠʝ 

ʐʪʘʥʛʦʚʳʝ ʩʢʚʘʞʠʥʥʳʝ ʥʘʩʦʩʳ ð ʵʪʦ ʧʦʧʫʣʷʨʥʳʡ ʚʘʨʠʘʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʜʘʸʪ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʠʟʚʣʝʯʴ ʠʟ ʩʢʚʘʞʠʥ ʥʝʬʪʷʥʦʡ ʬʣʶʠʜ. ʕʪʦʪ ʚʘʨʠʘʥʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʙʰʠʨʥʦ ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʚ ʦʪʨʘʩʣʠ ʜʦʙʳʯʠ ʥʝʬʪʠ, ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʝʛʫʣʠʨʫʝʪʩʷ, ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 51896-2002 [1].  

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 
ɻʣʘʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʥʩʪʨʫʢʮʠʠ ʰʪʘʥʛʦʚʦʛʦ ʥʘʩʦʩʘ, ʯʪʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʩʢʚʘʞʠʥʝ ʥʘ ʦʩʦ-

ʙʦʡ ʢʦʣʦʥʥʝ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʧʦʜʲʝʤʥʳʭ ʪʨʫʙ, ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ: 
Å ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʢʦʨʧʫʩ, ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʫʩʪʦʪʝʣʳʡ ʧʦʨʰʝʥʴ 

(ʚʳʪʝʩʥʠʪʝʣʴ), ʠʤʝʥʫʝʤʳʡ ʧʣʫʥʞʝʨʦʤ; 
Å ʥʘʛʥʝʪʘʪʝʣʴʥʳʡ ʢʣʘʧʘʥ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʳʪʝʩʥʠʪʝʣʷ; 
Å ʚʪʷʛʠʚʘʶʱʠʡ ʢʣʘʧʘʥ ʰʘʨʦʚʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʥʝʧʦʜʚʠʞʥʦʛʦ ʮʠ-

ʣʠʥʜʨʠʯʝʩʢʦʛʦ ʢʦʨʧʫʩʘ; 
Å ʥʘʩʦʩʥʳʝ ʰʪʘʥʛʠ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʢʘʯʘʣʢʦʡ, ʧʣʫʥʞʝʨʦʤ ʠ ʩʦʦʙʱʘʶʱʠʝ ʧʦʩʣʝʜʥʝʤʫ 

ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ. 

ɹʦʦʧʫʙʯʡʸ: ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʛʨʫʞʥʦʡ ʩʢʚʘʞʠʥʥʦʡ ʧʣʫʥʞʝʨʥʦʡ 
ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʠ ʩ ʧʨʠʚʦʜʦʤ ʦʪ ʣʠʥʝʡʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʚʠʛʘʪʝʣʷ. ʃʠʥʝʡʥʳʡ ʚʝʥʪʠʣʴʥʳʡ ʧʦʛʨʫʞ-
ʥʦʡ ʵʣʝʢʪʨʦʤʦʪʦʨ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʙʦʡ ʨʘʟʚʝʨʥʫʪʳʡ ʚ ʜʣʠʥʫ ʚʝʥʪʠʣʴʥʳʡ ʤʦʪʦʨ, ʠʩʧʦʣ-
ʥʝʥʥʳʡ ʚ ʨʘʟʤʝʨʝ 114 ʤʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʚ ʩʢʚʘʞʠʥʝ. ɻʣʘʚʥʘʷ ʭʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ï ʧʣʫʥ-
ʞʝʨʥʳʡ ʥʘʩʦʩ. ʅʘʩʦʩ ʧʣʫʥʞʝʨʥʳʡ ʛʣʫʙʠʥʥʳʡ ʷʚʣʷʝʪʩʷ ʦʙʲʝʤʥʦʡ ʛʠʜʨʦʤʘʰʠʥʦʡ, ʜʣʷ ʚʳʢʘʯʠʚʘʥʠʷ 
ʥʝʬʪʷʥʦʛʦ ʬʣʶʠʜʘ ʩ ʟʘʙʦʷ ʩʢʚʘʞʠʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʧʝʨʝ-
ʜʚʠʞʝʥʠʷ ʧʣʫʥʞʝʨʘ ʚ ʮʠʣʠʥʜʨʝ ʙʝʟ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʧʦʜʚʠʞʥʦʡ ʯʘʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʝʘʣʠʟʘʮʠʠ ʚ ʛʦ-
ʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʨʠʚʦʜʳ ʰʛʥ, ʥʘʩʦʩ ʧʣʫʥʞʝʨʥʳʡ, ʣʠʥʝʡʥʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ. 
 

APPLICATION OF NEW SHGN DRIVES 
 

Vasiliev Vladimir Andreevich, 
Chukavin Daniil Alexandrovich 

 
Abstract: The aim of the work is to develop and study a submersible downhole plunger pumping unit driven 
by a linear electric motor. The linear valve submersible electric motor is structurally a valve motor deployed in 
length, made in a dimension of 114 mm for the possibility of its operation in the well. The main distinguishing 
feature is the plunger pump. The deep plunger pump is a volumetric hydraulic machine for pumping oil fluid 
from the bottom of the well to the surface by reciprocating the plunger in the cylinder without idling the mova-
ble part and the possibility of operation in horizontal wells. 
Key words: shgn drives, plunger pump, linear electric motor, new technologies, productivity, efficiency. 
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ʅʘ ʠʟʦʙʨʘʞʝʥʠʠ ʧʦʢʘʟʘʥʳ ʩʦʩʪʘʚʣʷʶʱʠʝ ʰʪʘʥʛʦʚʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʥʘʩʦʩʘ (ʈʠʩ. 1) 
 

 
ʉʡʪ. 1. ʊʧʪʫʙʛʤʸʷʲʡʞ ʑɼʆ 

 
ʂʨʠʪʝʨʠʡ ʜʝʡʩʪʚʠʷ ʛʣʫʙʠʥʥʳʭ ʰʪʘʥʛʦʚʳʭ ʥʘʩʦʩʦʚ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪ. 
1. ʇʨʠ ʧʝʨʝʜʚʠʞʝʥʠʠ ʧʣʫʥʞʝʨʘ ʚʚʝʨʭ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʘʤʝʨʳ ʥʘʩʦʩʘ ʚʦʟʥʠʢʘʝʪ ʨʘʟʨʝʞʝʥʠʝ ʜʘʚ-

ʣʝʥʠʷ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʚʩʘʩʳʚʘʥʠʝ ʚʳʢʘʯʠʚʘʝʤʦʡ ʞʠʜʢʦʡ ʩʨʝʜʳ ʯʝʨʝʟ ʚʭʦʜʥʦʡ ʢʣʘʧʘʥ. 
2. ʂʦʛʜʘ ʧʣʫʥʞʝʨ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʥʠʟ, ʚʩʘʩʳʚʘʶʱʠʡ ʢʣʘʧʘʥ ʟʘʢʨʳʚʘʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʘʚ-

ʣʝʥʠʷ ʚʳʢʘʯʠʚʘʝʤʦʡ ʥʝʬʪʷʥʦʛʦ ʬʣʶʠʜʘ, ʠ ʦʥʘ ʯʝʨʝʟ ʧʫʩʪʦʪʝʣʳʡ ʢʘʥʘʣ ʧʦʨʰʥʷ ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʡ ʢʣʘ-
ʧʘʥ ʥʘʯʠʥʘʝʪ ʜʚʠʞʝʥʠʝ ʚ ʧʦʜʲʸʤʥʳʝ ʪʨʫʙʳ. 

3. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʝʩʧʨʝʨʳʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʪʘʥʛʦʚʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʥʘʩʦʩʘ ʚʳʢʘʯʠʚʘʝʤʘʷ ʠʤ 
ʞʠʜʢʘʷ ʩʨʝʜʘ ʟʘʧʦʣʥʷʝʪ ʚʥʫʪʨʝʥʥʠʡ ʦʙʲʝʤ ʧʦʜʲʸʤʥʳʭ ʪʨʫʙ ʠ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʜʚʠʞʝʪʩʷ ʥʘ ʧʦʚʝʨʭ-
ʥʦʩʪʴ.[2] 

ʅʘ ʠʟʦʙʨʘʞʝʥʠʠ ʠʣʣʶʩʪʨʠʨʦʚʘʥ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʐɻʅ (ʈʠʩ. 2) 
 

 
ʉʡʪ. 2. ʈʩʡʦʯʡʨ ʝʞʢʪʫʛʡʸ ʑɼʆ 
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ʇʨʠʚʦʜʳ 
ʇʨʠʚʦʜ ï ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʚʠʞʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʤʘʰʠʥʳ ʠʣʠ ʘʛʨʝʛʘʪʘ. ʇʨʠʚʦʜ ʩʦ-

ʩʪʦʠʪ ʠʟ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ (ʜʚʠʛʘʪʝʣʷ), ʘʛʨʝʛʘʪʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʠ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ. 
ʇʨʠʚʦʜʳ ʐɻʅ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ: 

- ʧʦ ʚʠʜʫ ʧʨʠʤʝʥʷʝʤʦʡ ʵʥʝʨʛʠʠ ʦʪʣʠʯʘʶʪ: ʤʝʭʘʥʠʯʝʩʢʠʝ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ, ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ 

- ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʦʜʥʠʤ ʧʨʠʚʦʜʦʤ ʩʢʚʘʞʠʥ 

- ʧʦ ʪʠʧʫ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

- ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʩʢʚʘʞʠʥ ʩʫʱʝʩʪʚʫʶʪ: ʛʨʫʧʧʦʚʳʝ, ʠʥʜʠʚʠʜʫʘʣʴ-
ʥʳʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʚʘ ʪʠʧʘ ʥʘʟʝʤʥʳʭ ʧʨʠʚʦʜʦʚ ʐɻʅ - ʩʪʘʥʢʠ-ʢʘʯʘʣʢʠ ʠ ʮʝʧ-
ʥʳʝ ʧʨʠʚʦʜʳ, ʘ ʪʘʢ ʞʝ ʩʫʱʝʩʪʚʫʶʪ ʣʠʥʝʡʥʳʡ ʧʨʠʚʦʜ ʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʯʠʥʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʨʠʚʦʜʳ  ʐɻʅ. 

ʇʦʛʨʫʞʥʦʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ 
ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦ-ʧʣʫʥʞʝʨʥʦʛʦ ʥʘʩʦʩʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʦʣʝʡ, ʢʦʪʦʨʳʝ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʩʣʘʡʜʝʨʘ. ɺ ʧʦʛʨʫʞʥʦʤ ʵʣʝʢʪʨʦʤʦʪʦʨʝ 
ʠʤʝʝʪʩʷ ʩʦʣʝʥʦʠʜ, ʚ ʢʦʪʦʨʦʤ ʦʙʨʘʟʦʚʳʚʘʝʪʩʷ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʠ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ 
ʩʣʘʡʜʝʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʦʱʥʝʡʰʠʭ ʬʝʨʨʦʤʘʛʥʠʪʦʚ ï ʥʘ ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʤʘʛʥʠʪʘʭ. ʋ ʩʣʘʡʜʝʨʘ, 
ʚʦʟʥʠʢʘʶʪ ʨʘʟʥʦʧʦʣʷʨʥʦ ʟʘʨʷʞʝʥʥʳʝ ʧʦʣʶʩʘ, ʩʠʤʤʝʪʨʠʯʥʳʝ ʧʦʣʶʩʘʤ ʢʘʪʫʰʢʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦ-
ʩʪʠʛʥʫʚ ʩʝʨʝʜʠʥʳ ʢʘʪʫʰʢʠ ʦʥ ʙʫʜʝʪ ʪʦʨʤʦʟʠʪʴ ʪʝʤ ʞʝ ʧʦʣʝʤ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʪʦʨʤʦʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ 
ʢʨʘʪʢʦʩʨʦʯʥʦʝ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʧʦʜʘʯʠ ʪʦʢʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʪʦʢʘ, ʠʟʤʝʥʷʝʪʩʷ ʯʘʩʪʦʪʘ ʚʦʟ-
ʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʩʣʘʡʜʝʨʘ. 

ʃʠʥʝʡʥʳʡ ʚʝʥʪʠʣʴʥʳʡ ʧʦʛʨʫʞʥʦʡ ʵʣʝʢʪʨʦʤʦʪʦʨ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʷʚʣʷʝʪʩʷ  ʨʘʟʚʝʨʥʫʪʳʤ ʚ ʜʣʠʥʫ 
ʚʝʥʪʠʣʴʥʳʡ ʜʚʠʛʘʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʝʥ ʚ ʨʘʟʤʝʨʝ 114 ʤʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʚ ʩʢʚʘʞʠʥʝ. [3] 
(ʈʠʩ.3)  

 

 
ʉʡʪ. 3. ʄʡʦʞʢʦʴʢ ʛʞʦʫʡʤʵʦʴʢ ʨʧʜʩʬʟʦʧʢ ʶʤʞʣʫʩʧʥʧʫʧʩ 

 
ɽʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʜʘʯʘ ï ʧʨʠʚʦʜʠʪʴ ʚ ʜʚʠʞʝʥʠʝ ʰʪʦʢ ʧʣʫʥʞʝʨʥʦʛʦ ʥʘʩʦʩʘ, ʢʦʪʦʨʳʡ ʧʦʜʥʠʤʘʝʪ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʬʪʷʥʦʡ ʬʣʶʠʜ. ɺʥʫʪʨʠ ʤʦʪʦʨʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʪʦʨʠʯʥʳʡ ʢʦʤʧʦʥʝʥʪ ʩ ʥʝʧʨʝʨʳʚʥʳʤʠ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʘʤʠ, ʪʦʪ ʯʪʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ, ʙʣʘʛʦʜʘʨʷ ʤʘʛʥʠʪʥʳʤ ʩʠʣʘʤ, ʩʦʟʜʘʚʘʝʤʳʡ 
ʢʘʪʫʰʢʘʤʠ ʩʪʘʪʦʨʘ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʃɺʇʕʄ ʩʦʝʜʠʥʸʥ ʯʝʨʝʟ ʰʪʦʢ ʩ ʧʣʫʥʞʝʨʥʳʤ ʥʘʩʦʩʦʤ ʠ ʩʦʟʜʘʸʪ ʚʦʟ-
ʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʥʘʩʦʩʘ, ʢʦʪʦʨʳʡ ʧʝʨʝʢʘʯʠʚʘʝʪ ʞʠʜʢʦʩʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʙʝʟ ʭʦʣʦʩʪʦʛʦ 
ʭʦʜʘ ʧʦʜʚʠʞʥʦʡ ʯʘʩʪʠ ʠ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʚ ʜʘʞʝ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʡ ʋʕʇʅ ʥʘ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙ-
ʥʦʩʪʴ ʚ ʦʩʣʦʞʥʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ: 



34 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

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

Å ɼʝʷʪʝʣʴʥʦʩʪʴ ʚ ʥʘʢʣʦʥʥʳʭ ʩʢʚʘʞʠʥʘʭ ʩ ʫʛʣʦʤ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʚʝʨʪʠʢʘʣʠ 20ʉ ʚ ʟʦʥʝ ʧʦʜʚʝʩʘ ʙʝʟ 
ʫʭʫʜʰʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

Å ʆʧʨʝʜʝʣʸʥʥʘʷ ʜʣʠʥʘ ʫʩʪʘʥʦʚʢʠ19ʤ, ʧʨʠ ʜʠʘʤʝʪʨʝ ʃɺʇʕɼ 114ʤʤ, ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ ʋʕʇʅ ʚ ʠʩʢʨʠʚʣʸʥʥʳʭ ʩʢʚʘʞʠʥʘʭ ʜʣʠʥʦʡ ʜʦ 2, 5ʢʤ. 

Å ɼʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʢʚʘʞʠʥʘʭ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʦ 150Áʉ. 
Å ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʘʟʦʩʝʧʘʨʘʪʦʨʘ ʣʘʙʠʨʠʥʪʥʦʛʦ ʪʠʧʘʞʘ ʚ ʥʘʩʦʩʝ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ 

ʫʩʪʘʥʦʚʢʝ ʩ ʛʘʟʦʚʳʤ ʬʘʢʪʦʨʦʤ ʙʦʣʝʝ 20%. 
ʋʕʇʅ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʯʝʪʘʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʙʝʩʰʪʘʥʛʦʚʦʛʦ ʤʝʪʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʥʘʩʦʩʘ 

ʦʙʲʸʤʥʦʛʦ ʪʠʧʘʞʘ, ʦʙʣʘʜʘʶʱʠʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʧʜ, ʣʫʯʰʫʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʦʣʴʰʦʡ ʨʝʩʫʨʩ 
ʥʝʩʤʦʪʨʷ ʥʘ ʦʩʣʦʞʥʷʶʱʠʝ ʬʘʢʪʦʨʳ. 

ɻʣʘʚʥʘʷ ʭʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ï ʧʣʫʥʞʝʨʥʳʡ ʥʘʩʦʩ. ʅʘʩʦʩ ʧʣʫʥʞʝʨʥʳʡ ʛʣʫʙʠʥʥʳʡ (ʅʇɻ) ʷʚ-
ʣʷʝʪʩʷ ʦʙʲʝʤʥʦʡ ʛʠʜʨʦʤʘʰʠʥʦʡ, ʜʣʷ ʚʳʢʘʯʠʚʘʥʠʷ ʧʣʘʩʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʩ ʟʘʙʦʷ ʩʢʚʘʞʠʥʳ ʥʘ ʧʦʚʝʨʭ-
ʥʦʩʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʣʫʥʞʝʨʘ ʚ ʮʠʣʠʥʜʨʝ ʙʝʟ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 
ʧʦʜʚʠʞʥʦʡ ʯʘʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ.[4] 

ʅʇɻ ʩʦʩʪʦʠʪ ʠʟ: 
- ɼʚʝ ʢʘʯʘʶʱʠʝ ʧʣʫʥʞʝʨʥʳʝ ʧʘʨʳ; 
- ʈʘʟʜʝʣʠʪʝʣʴ ʥʠʟʭʦʜʷʱʝʛʦ ʠ ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʦʚ ʩʢʚʘʞʠʥʥʦʡ ʞʠʜʢʦʩʪʠ ʩ ʢʘʥʘʣʘʤʠ ʥʠʟʢʦʛʦ ʠ 

ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ; 
- 2 ʫʟʣʘ ʢʣʘʧʘʥʦʚ ʩ ʪʦʣʢʘʪʝʣʷʤʠ; 
- ɺʩʪʨʦʝʥʥʳʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʛʘʟʦʩʝʧʘʨʘʪʦʨ; 
- ʋʟʝʣ ʜʝʤʧʬʠʨʦʚʘʥʠʷ; 
- ʋʟʝʣ ʬʠʣʴʪʨʘʮʠʠ; 
- ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʣʫʥʞʝʨ ʜʣʷ ʩʥʷʪʠʷ ʦʩʝʚʳʭ ʫʩʠʣʠʡ ʩʦ ʩʣʘʡʜʝʨʘ ʜʚʠʛʘʪʝʣʷ. 
ʇʦ ʠʪʦʛʫ ʜʘʥʥʦʛʦ ʨʝʬʝʨʘʪʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʨʝʤʷ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ, ʘ ʥʘʫʢʘ 

ʪʝʭʥʠʢʘ ʥʝʧʨʝʨʳʚʥʦ ʧʨʦʜʦʣʞʘʶʪ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴʩʷ. ʅʘ ʩʤʝʥʫ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ ʜʦʙʳʯʠ ʥʝʬʪʠ 
ʧʨʠʭʦʜʷʪ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʤʝʥʴʰʝʡ ʬʠʥʘʥʩʦʚʦʡ ʟʘʪʨʘʪʥʦʩʪʠ ʢʘʢ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠ-
ʨʦʚʢʝ ʠ ʫʩʪʘʥʦʚʢʠ, ʪʘʢ ʠ ʧʨʠ ʨʝʤʦʥʪʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ. ɸ ʧʦʛʨʫʞʥʦʡ ʧʣʫʥʞʝʨʥʳʡ ʥʘʩʦʩ ʩ ʜʚʦʡʥʳʤ ʯʠʩ-
ʣʦʤ ʨʘʙʦʯʠʭ ʭʦʜʦʚ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʧʦʛʨʫʞʥʳʤ ʣʠʥʝʡʥʳʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʥʝ ʪʦʣʴʢʦ ʩʥʠʟʷʪ ʵʥʝʨʛʦ-
ʟʘʪʨʘʪʳ, ʥʦ ʠ ʫʚʝʣʠʯʘʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 
 

ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
 
1. ʄʆʅʊɸɾ: ɺʩʸ ʧʨʦ ʤʦʥʪʘʞ ʠ ʨʘʙʦʪʫ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ: ʩʘʡʪ. ï URL: https://el-montage.ru 
2. ʈʆʉʇʈʆʄɹʋʈ: ʈʦʩʩʠʡʩʢʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʙʫʨʝʥʠʝ: ʩʘʡʪ. ï URL: https://rosprombur.ru 
3. ʈʋʉʊʄɸʐ: ʕʬʬʝʢʪʠʚʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʝʰʝʥʠʷ: ʩʘʡʪ. ï URL: https://www.rustmash.ru 
4. ʇʨʝʟʝʥʪʘʮʠʷ ʢʦʤʧʘʥʠʠ çʊʈʀʆʃè: ʋʩʪʘʥʦʚʢʘ ʕʣʝʢʪʨʦʧʣʫʥʞʝʨʥʦʛʦ ʥʘʩʦʩʘ ʈ01 - ʕʬʬʝʢʪʠʚ-
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ǯǟǦǡǧǱǧǤ ǩǟǯǮǲǪǧǬǢǟ ǡ ǯǭǰǰǧǧ ǧ 
ǦǟǯǲǠǤǥǭǫ 

ǫǿȉȒȏȇȌǿ ǡǿȏȁǿȏǿ ǫȇȔǿȈȊȍȁȌǿ* 
ʘʩʧʠʨʘʥʪ, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ çɸʚʪʦʤʦʙʠʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠè 

ǠǿȔȑȇȌǿ ǤȉǿȑȄȏȇȌǿ ǰȄȏȂȄȄȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʦʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʄɸɼʀ)è 
 

 
ɺ ʈʦʩʩʠʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʝʢʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʵʢʦʥʦʤʠʢʫ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʨʘʩʪʝʪ ʩ 

ʢʘʞʜʳʤ ʛʦʜʦʤ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʧʦʣʫʯʠʣʘ ʨʘʟʚʠʪʠʝ ʚ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ ʠ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʣʘ ʧʨʠʤʝʥʷʪʴʩʷ 
ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʩʦʚʤʝʩʪʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʘʨʧʫʣʠʥʛ ï ʩʦʚʤʝʩʪʥʳʝ ʤʝʞʜʫʛʦʨʦʜʥʠʝ ʧʦʝʟʜʢʠ. ʎʝʣʴ ʫʯʘʩʪʠʷ ʚ ʵʪʦʡ ʫʩʣʫʛʝ ʚ 
ʦʩʥʦʚʥʦʤ ʯʠʩʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ, ʥʦ ʦʥʘ ʪʘʢʞʝ ʠ ʩʦʮʠʘʣʴʥʘʷ, ʚ ʦʩʥʦʚʥʦʤ ʚʳʟʚʘʥʥʘʷ ʦʪʩʫʪʩʪʚʠʝʤ ʠʣʠ 
ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʨʘʥʩʧʦʨʪʘ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʤʥʦʛʠʭ ʤʘʨʰʨʫʪʘʭ.  

ʂʘʨʧʫʣʠʥʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʛʤʝʥʪ ʵʢʦʥʦʤʠʢʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (ʨʠʩ. 1). 
ʊʘʢʞʝ ʂʘʨʧʫʣʠʥʛ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩ ʧʦʤʦʱʴʶ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʭʝʤʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ (ʨʠʩ. 2). 
ʋʩʣʫʛʘʤʠ ʢʘʨʧʫʣʠʥʛʘ ʚ ʈʦʩʩʠʠ ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʨʘʞʜʘʥ, ʠ ʥʝʪ ʥʠʢʘʢʠʭ ʩʦʤʥʝʥʠʡ 

ʚ ʪʦʤ, ʯʪʦ ʵʪʦ ʟʘ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʘʢʠʤʠ ʟʘʢʦʥʘʤʠ ʦʥ ʨʝʛʫʣʠʨʫʝʪʩʷ. ʅʦ ʚʩʝ ʩʣʳʰʘʣʠ ʦ ʪʘʢʠʭ ʢʦʤʧʘ-
ʥʠʷʭ, ʢʘʢ BlaBlaCar, BeepCar, ʇʦʝʜʝʤɺʤʝʩʪʝ ʠ ʪʝ, ʢʪʦ ʩʣʳʰʘʣ ʦ ʥʠʭ, ʟʥʘʶʪ, ʯʪʦ ʦʥʠ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷ-
ʶʪ. ʅʦ ʵʪʠ ʢʦʤʧʘʥʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʩʣʫʛʠ ʢʘʨʧʫʣʠʥʛʘ, ʯʪʦ ʚ ʧʝʨʝʚʦʜʝ ʩ ʘʥʛʣʠʡʩʢʦʛʦ ʦʟʥʘʯʘʝʪ car ï 
ʤʘʰʠʥʘ ʠ pool ʦʙʲʝʜʠʥʝʥʠʝ. 

ɺ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʧʣʘʪʬʦʨʤʳ ʢʘʨʧʫʣʠʥʛʘ (ʩʦʦʙʱʝʩʪʚʘ ʘʚʪʦʧʦʧʫʪʯʠʢʦʚ) ʚ ʦʩʥʦʚʥʦʤ ʜʦʧʦʣ-
ʥʷʶʪ ʧʦʝʟʜʢʠ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʦʩʦʙʝʥʥʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʠ ʘʚʪʦʙʫʩʥʳʝ ʧʝʨʝʚʦʟʢʠ. ʉʝʛʦʜʥʷ 
ʈʦʩʩʠʷ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʨʳʥʢʦʤ ʢʘʨʧʫʣʠʥʛʘ ʚ ɽʚʨʦʧʝ: ʚ ʨʦʩʩʠʡʩʢʦʤ ʩʦʦʙʱʝʩʪʚʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 
16 ʤʣʥ ʯʝʣʦʚʝʢ. ʆʢʦʣʦ 100 ʪʳʩ. ʯʝʣʦʚʝʢ ʨʦʩʩʠʷʥ ʝʞʝʜʥʝʚʥʦ ʧʦʣʴʟʫʶʪʩʷ ʢʘʨʧʫʣʠʥʛʦʤ. 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʝʛʤʝʥʪʘ ʰʝʨʠʥʛʦʚʦʡ ʵʢʦʥʦʤʠʢʠ 
ï ʢʘʨʧʫʣʠʥʛʘ. ʊʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʚʥʝʜʨʝʥʠʷ ʢʘʨʧʫʣʠʥʛʘ ʚ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʝʪʴ ʥʘʟʝʤʥʦ-
ʛʦ ʛʦʨʦʜʩʢʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʛʦʨʦʜʘ. ʆʧʠʩʳʚʘʶʪʩʷ ʧʨʘʚʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʧʨʦ-
ʝʢʪʘ ʚ ʩʠʩʪʝʤʫ ʛʦʨʦʜʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʘʨʧʫʣʠʥʛ, ʩʦʚʤʝʩʪʥʳʝ ʧʦʝʟʜʢʠ, ʪʨʘʥʩʧʦʨʪ, ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʰʝʨʠʥʛ. 
 

DEVELOPMENT OF CARPOOLING IN RUSSIA AND ABROAD 
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Abstract: This article discusses the features of the development of the segment of the sharing economy ï 
carpooling. The foreign experience of implementing carpooling in the transport network of ground urban pas-
senger transport of the city is also given. The legal features of the project implementation in the city system 
are described. 
Key words: carpooling, joint trips, transport, legal regulation, sharing. 
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ʉʡʪ. 1. ʊʮʞʥʙ ʬʰʙʪʫʦʡʣʧʛ ʱʞʩʡʦʜʧʛʧʢ ʶʣʧʦʧʥʡʣʡ 

 

 
ʉʡʪ. 2. ʊʮʞʥʙ ʪʡʪʫʞʥʴ ʬʨʩʙʛʤʞʦʡʸ 

 
60 ʧʨʦʮʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʘʨʧʫʣʠʥʛʘ ï ʤʫʞʯʠʥʳ ʩʦ ʩʨʝʜʥʠʤ ʜʦʭʦʜʦʤ ʚ ʚʦʟʨʘʩʪʝ 25-35 ʣʝʪ. 
ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʪʦʨʳ ʢʘʨʧʫʣʠʥʛʘ: BlaBlaCar, ʘ ʪʘʢʞʝ ʯʘʩʪʥʳʝ ʦʙʲʷʚʣʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ 

çɺʢʦʥʪʘʢʪʝè ʠ çʆʜʥʦʢʣʘʩʩʥʠʢʠè. 
ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʘʨʧʫʣʠʥʛ ʩʘʤ ʧʦ ʩʝʙʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʜʣʷ ʫʜʦʙʩʪʚʘ ʠ ʚʳʛʦʜʳ ʧʘʩʩʘʞʠʨʦʚ ʫ 

ʥʝʛʦ ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ:  

½ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʦʜʠʪʝʣʴ ʜʦʣʞʝʥ ʟʘʙʠʨʘʪʴ ʧʦʧʫʪʯʠʢʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʝʟʞʘʷ ʟʘ 
ʢʘʞʜʳʤ. ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʚ ʧʫʪʠ;  

½ ʧʘʩʩʘʞʠʨʘʤ ʤʦʞʝʪ ʥʝ ʧʦʥʨʘʚʠʪʴʩʷ ʩʪʠʣʴ ʚʦʞʜʝʥʠʷ ʘʚʪʦʚʣʘʜʝʣʴʮʘ ï ʩʣʠʰʢʦʤ ʤʝʜʣʝʥʥʳʡ ʠʣʠ 
ʙʳʩʪʨʳʡ. ɺʦʜʠʪʝʣʝʡ ʪʘʢʞʝ ʤʦʞʝʪ ʨʘʟʜʨʘʞʘʪʴ ʯʨʝʟʤʝʨʥʘʷ ʨʘʟʛʦʚʦʨʯʠʚʦʩʪʴ ʜʨʫʛʠʭ ʧʘʩʩʘʞʠʨʦʚ, ʠʭ ʥʝ-
ʚʥʠʤʘʪʝʣʴʥʦʩʪʴ ʠʣʠ ʙʝʩʪʘʢʪʥʦʩʪʴ;  

½ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʨʧʫʣʠʥʛʘ, ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʚ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʧʦʨʷ-
ʜʦʯʥʳʝ ʣʶʜʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʠʢʪʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʩʚʦʙʦʞʜʝʥ ʦʪ ʵʪʦʛʦ. ʆʜʥʘʢʦ ʝʩʪʴ ʩʦʪʥʠ ʪʳʩʷʯ ʣʶ-
ʜʝʡ, ʫ ʢʦʪʦʨʳʭ ʥʘ ʩʘʡʪʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʟʳʚʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ, ʧʦʵʪʦʤʫ, ʝʩʣʠ ʫ 
ʯʝʣʦʚʝʢʘ ʧʦʷʚʣʷʶʪʩʷ ʢʘʢʠʝ-ʣʠʙʦ ʚʦʧʨʦʩʳ, ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʢʦʣʣʝʛʫ, ʫ ʢʦʪʦʨʦʛʦ ʚʳʩʦʢʠʡ ʨʝʡʪʠʥʛʦʚʳʡ 
ʙʘʣ ʠ ʤʥʦʛʦ ʦʪʟʳʚʦʚ. 
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ʂʦʥʝʯʥʦ, ʵʪʠ ʥʝʜʦʩʪʘʪʢʠ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʩʝʨʴʝʟʥʳʤʠ, ʥʦ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʠʭ, ʧʨʝʞʜʝ ʯʝʤ ʧʦʣʴ-
ʟʦʚʘʪʴʩʷ ʩʝʨʚʠʩʘʤʠ ʧʦʠʩʢʘ ʧʦʧʫʪʯʠʢʦʚ. ɺʳ ʜʦʣʞʥʳ ʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʙʠʨʘʪʴ ʧʦʧʫʪʯʠʢʦʚ, ʩ ʢʦʪʦʨʳʤʠ 
ʙʫʜʝʪ ʜʘʥʥʘʷ ʧʦʝʟʜʢʘ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʠ ʧʨʦʚʝʩʪʠ ʧʦʝʟʜʢʫ ʥʝ ʪʦʣʴʢʦ ʩ ʬʠʥʘʥʩʦʚʦʡ ʚʳʛʦ-
ʜʦʡ, ʥʦ ʠ ʩ ʢʦʤʬʦʨʪʦʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʩʝʨʚʠʩʘ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ.  
ɺ ʈʦʩʩʠʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʝʨʚʠʩʳ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳ. ʀʟ ï ʟʘ ʟʥʘʯʠʪʝʣʴ-

ʥʦʡ ʫʜʘʣʝʥʥʦʩʪʠ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʢʘʨʧʫ-
ʣʠʥʛʘ ʠʤʝʝʪ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʜʘʞʝ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ: ʚ ʨʦʩʩʠʡʩʢʦʤ ʢʘʨʧʫ-
ʣʠʥʛ-ʩʦʦʙʱʝʩʪʚʝ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 16 ʤʣʥ ʯʝʣʦʚʝʢ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʙʫʤ ʚ ʂʠʪʘʝ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʧʨʦʙʦʢ ʥʘ ʜʦʨʦʛʘʭ, ʟʘʛʨʷʟʥʝʥʠʷ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʨʘʟʚʠʪʠʷ.  

ɺʳʙʨʦʩʳ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʠ ʩʪʦʠʤʦʩʪʴ ʢʘʨʧʫʣʠʥʛʘ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʠʥʜʠʚʠʜʫ-
ʘʣʴʥʦʤ ʚʦʞʜʝʥʠʠ, ʧʦʵʪʦʤʫ ʦʥʘ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʧʨʠʟʥʘʥʠʝ ʩʨʝʜʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʢʫʧʘʪʝʣʝʡ ʘʚʪʦ-
ʤʦʙʠʣʝʡ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʂʠʪʘʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʢʠʪʘʡʩʢʠʤʠ ʫʯʝʥʳʤʠ ʚ 2019 ʛʦʜʫ, ʧʦʢʘ-
ʟʘʣʦ ʨʝʟʫʣʴʪʘʪʳ ʦʥʣʘʡʥ-ʦʧʨʦʩʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʢʫʧʘʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ (ʥʘʩʝʣʝʥʠʝ 8,7 ʤʣʥ ʯʝʣʦʚʝʢ) 
ʚ ʛʦʨʦʜʝ ʎʟʠʥʘʥʴ [1]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 22% ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʢʫʧʘʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ ʦʪ-
ʣʦʞʠʣʠ ʩʚʦʠ ʧʦʢʫʧʢʠ ʠʟ-ʟʘ ʨʘʟʚʠʪʠʷ ʢʘʨʧʫʣʠʥʛʘ, ʘ 12% ʦʪʢʘʟʘʣʠʩʴ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʩʧʦʥʜʝʥʪʳ, ʨʘʙʦʪʘ-
ʶʱʠʝ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʭ ʠʣʠ ʮʝʥʪʨʘʣʴʥʳʭ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ, ʜʝʣʘʶʪ ʵʪʦ ʯʘʱʝ. 

ɺʦ ʌʨʘʥʮʠʠ ʧʨʦʙʣʝʤʘ ʫʚʝʣʠʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʨʧʫʣʠʥʛʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʜʦʣʞʘʶʱʝʡʩʷ 
ʤʘʩʰʪʘʙʥʦʡ ʫʨʙʘʥʠʟʘʮʠʝʡ (79,3%) [1]. ʈʦʩʪ ʛʦʨʦʜʦʚ ʧʨʠʚʝʣ ʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠʟʜʝʨʞʢʘʤ, ʨʘʟʣʠʯʥʳʤ 
ʚʠʜʘʤ ʟʘʛʨʷʟʥʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʫʩʠʣʝʥʠʶ ʤʝʩʪʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʟʦʣʷʮʠʠ. 

ɹʦʣʝʝ 16 ʤʣʥ ʞʠʪʝʣʝʡ ʧʨʠʛʦʨʦʜʦʚ ʝʞʝʜʥʝʚʥʦ ʜʦʙʠʨʘʶʪʩʷ ʥʘ ʨʘʙʦʪʫ ʥʘ ʣʠʯʥʳʭ ʘʚʪʦʤʦʙʠʣʷʭ, ʠʟ 
ʢʦʪʦʨʳʭ 90% ʥʝ ʠʤʝʶʪ ʚ ʩʘʣʦʥʝ ʧʘʩʩʘʞʠʨʦʚ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʩʝʨʚʠʩʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤʳ ʢʘʨʧʫ-
ʣʠʥʛʘ ʚʦ ʌʨʘʥʮʠʠ [1] ʨʘʩʢʨʳʚʘʝʪ ʪʠʧʳ ʝʞʝʜʥʝʚʥʳʭ ʧʦʝʟʜʦʢ ʬʨʘʥʮʫʟʩʢʠʭ ʚʦʜʠʪʝʣʝʡ ʠ ʤʦʪʠʚʘʮʠʶ ʥʘ 
ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʝʡ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʬʨʘʥʮʫʟʳ ʯʘʱʝ ʚʩʝʛʦ ʧʦʣʴʟʫʶʪʩʷ ʢʘʨʧʫʣʠʥ-
ʛʦʤ ʧʨʠ ʧʦʝʟʜʢʘʭ ʥʘ ʨʘʙʦʪʫ, ʟʘ ʧʦʢʫʧʢʘʤʠ ʠ ʚ ʦʪʧʫʩʢ. 

ɺ ʅʠʜʝʨʣʘʥʜʘʭ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʦʪʦʢ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʛʦʨʦʜʦʚ ʫʚʝʣʠʯʠʣʩʷ, ʦʩʦʙʝʥʥʦ ʚ ʫʪʨʝʥʥʠʡ 
ʯʘʩ ʧʠʢ ʥʘ ʚʲʝʟʜʥʳʭ ʜʦʨʦʛʘʭ. ʄʥʦʛʠʝ ʧʦʜʲʝʟʜʥʳʝ ʜʦʨʦʛʠ ʥʝ ʤʦʛʫʪ ʩʧʨʘʚʠʪʴʩʷ ʩ ʥʠʤʠ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ 
ʟʘʛʨʷʟʥʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʰʫʤʫ ʠ ʥʝʦʞʠʜʘʥʥʳʤ ʟʘʜʝʨʞʢʘʤ ʚ ʧʫʪʠ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʚʳʥʫʞʜʘʝʪ ʤʫ-
ʥʠʮʠʧʘʣʠʪʝʪʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʣʠʯʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʪʘʢʠʝ ʢʘʢ ʪʨʘʥʩʧʦʨʪ 
ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʚʝʣʦʩʠʧʝʜʳ ʠ ʢʘʨʧʫʣʠʥʛ. ʋʩʣʫʛʠ ʢʘʨʧʫʣʠʥʛʘ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʩʝʤʝʡʥʳʭ 
ʧʦʝʟʜʦʢ ʠ ʧʦʝʟʜʦʢ ʥʘ ʨʘʙʦʪʫ ʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ ʅʠʜʝʨʣʘʥʜʦʚ (ʛʦʨʦʜʘʭ ʩ ʥʘʩʝʣʝʥʠʝʤ ʙʦʣʝʝ 
75 000 ʯʝʣʦʚʝʢ), ʛʜʝ ʘʚʪʦʤʦʙʠʣʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʝʨʝʜʚʠʞʝʥʠʷ. ʈʘʟʚʠʪʠʝ 
ʵʪʦʡ ʫʩʣʫʛʠ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʨʘʩʪʫʱʝʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ, ʥʦ ʠ ʦʪ ʦʙʩʫʞʜʝʥʠʷ ʚʦʧʨʦʩʘ ʦʙ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʠ ʘʚʪʦʙʫʩʥʳʭ ʧʦʣʦʩ ʤʦʱʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ. ʆʩʥʦʚʥʳʤʠ 
ʬʘʢʪʦʨʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʚʪʦʙʘʟʳ, ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʝʟʜʢʠ, ʪʨʘʥʩ-
ʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ ʠ ʛʠʙʢʦʩʪʴ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ [2]. 

ɺ ʉʐɸ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʨʧʫʣʠʥʛʘ ʚʝʜʫʪʩʷ ʫʞʝ ʜʘʚʥʦ. ɺ ʩʪʘʪʴʝ 1987 ʛʦʜʘ [3] ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, 
ʯʪʦ ʜʘʥʥʳʡ ʩʝʨʚʠʩ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʧʝʨʝʜʚʠʞʝʥʠʷ ʜʣʷ 18 - 20 % ʘʤʝʨʠʢʘʥʩʢʠʭ ʨʘʙʦʯʠʭ, ʥʦ ʩʫʱʝ-
ʩʪʚʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʤ, ʢʪʦ, ʝʶ ʧʦʣʴʟʫʝʪʩʷ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʳ 
ʩ ʧʨʦʙʣʝʤʘʤʠ ʫʚʝʣʠʯʝʥʠʷ ʧʦʣʦʩ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ ʚʳʩʦʢʦʡ ʟʘʧʦʣʥʷʝʤʦʩʪʴʶ (High-
occupancy vehicle lane, HOV) ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʢʘʨʧʫʣʠʥʛʘ ʠ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ 
ʚʝʱʝʩʪʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ɼʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʧʨʠʰʣʘ ʠʟ-ʟʘ ʨʫʙʝʞʘ, ʚ ɽʚʨʦʧʝ ʥʝʪ ʝʜʠʥʦʛʦ ʩʧʦʩʦʙʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʘʨʧʫʣʠʥ-
ʛʘ. ʅʘʧʨʠʤʝʨ, ʚʦ ʌʨʘʥʮʠʠ ʩ 2013 ʛʦʜʘ ʦʥ ʧʨʠʟʥʘʥ ʟʘʢʦʥʥʳʤ, ʚ 2015 ʛʦʜʫ ʚ ʟʘʢʦʥʝ ʧʦʷʚʠʣʦʩʴ ʫʪʦʯʥʝʥʠʝ, 
ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚʦʜʠʪʝʣʴ ʥʝ ʠʤʝʝʪ ʧʨʘʚʘ ʥʘ ʧʨʠʙʳʣʴ, ʥʦ ʤʦʛʫʪ ʨʘʟʜʝʣʠʪʴ ʨʘʩʭʦʜʳ. ʂʦʤʧʘʥʠʠ - ʧʦ-
ʩʨʝʜʥʠʢʠ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʧʨʠʙʳʣʴ, ʧʨʠʯʝʤ ʵʪʦ ʥʝ ʩʯʠʪʘʝʪʩʷ ʦʢʘʟʘʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ. ɺ ɻʝʨʤʘʥʠʠ 
ʢʘʨʧʫʣʠʥʛ ʥʝ ʨʝʛʫʣʠʨʫʝʪʩʷ, ʥʦ ʚʣʘʩʪʠ ʠʤʝʶʪ ʧʨʘʚʦ ʚʚʦʜʠʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʨʘʟʨʝʰʝʥʠʷ ʜʣʷ ʥʝʨʝʛʫʣʷʨ-
ʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʥʘ ʤʠʢʨʦʘʚʪʦʙʫʩʘʭ [2]. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʩʘʤʦʡ ʢʦʤʧʘʥʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ, ʪʘʢ 
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ʧʦʵʪʦʤʫ ʩʦʛʣʘʩʥʦ ʧʠʩʴʤʫ BlaBlaCar ʚ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʌ, ʢʦʤʧʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪ ʟʘʢʨʝʧʠʪʴ ʚ ʟʘʢʦʥʦʜʘ-
ʪʝʣʴʩʪʚʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʨʧʫʣʠʥʛʘ ʢʘʢ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʜʣʷ ʧʦʝʟʜʢʠ, 
ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʚʦʜʠʪʝʣʝʤ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʡ ʮʝʣʠ. çʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʚʪʦʤʦʙʠʣʷ ʜʣʷ ʢʘʨʧʫʣʠʥʛʘ 
ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʘʟʜʝʣʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʠ ʨʘʩʭʦʜʦʚ ʥʘ ʪʦʧʣʠʚʦ ʤʝʞʜʫ ʚʦʜʠʪʝʣʝʤ ʠ 
ʧʘʩʩʘʞʠʨʦʤ, ʟʘʧʨʝʱʘʝʪʩʷ ʚʟʠʤʘʪʴ ʧʣʘʪʫ ʩ ʚʦʜʠʪʝʣʷ ʟʘ ʧʦʝʟʜʢʫè, ʛʦʚʦʨʠʪʩʷ ʚ ʧʨʝʜʣʦʞʝʥʠʷʭ ʢʦʤʧʘʥʠʠ. 
ʂʦʤʧʘʥʠʷ ʥʘʩʪʘʠʚʘʝʪ ʥʘ ʪʦʤ, ʯʪʦ ʝʩʣʠ ʚʦʜʠʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʘʚʪʦʤʦʙʠʣʠ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ 
ʙʦʣʝʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʜʝʥʴ, ʢʘʨʧʫʣʠʥʛ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʟʘʢʦʥʦʧʨʦʝʢʪʘ ʨʝʛʫʣʠʨʫʶʱʠʝ ʩʝʨʚʠʩʳ ʩʦʚʤʝʩʪʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʢʘʨ-
ʧʫʣʠʥʛ, ʩʪʨʝʤʷʪʩʷ ʚʤʝʩʪʦ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʪʥʦʰʝʥʠʡ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʠ ʟʘʱʠʪʳ ʧʨʘʚ ʦʙʝʠʭ ʩʪʦʨʦʥ, ʪʦ 
ʝʩʪʴ ʚʦʜʠʪʝʣʷ ʠ ʧʘʩʩʘʞʠʨʘ, ʣʠʰʴ ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʞʝʩʪʢʠʡ ʛʦʩʢʦʥʪʨʦʣʴ ʧʦʚʩʝʜʥʝʚʥʳʝ ʦʪʥʦʰʝʥʠʷ ʧʦ ʧʝʨʝ-
ʚʦʟʢʝ, ʢʦʪʦʨʳʝ ʫʞʝ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʫʨʝʛʫʣʠʨʦʚʘʥʳ ʥʦʨʤʘʤʠ ʠ ʧʨʠʥʮʠʧʘʤʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ.  

ɿʘʢʦʥʦʧʨʦʝʢʪ ʦ ʢʘʨʧʫʣʠʥʛʝ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʝ ʥ ʤʦʛʫʪ ʧʨʠʥʷʪʴ. ʇʝʨʚʘʷ ʚʝʨʩʠʷ ʄʠʥʪʨʘʥʩʘ ʙʳ-
ʣʘ ʧʨʝʜʣʦʞʝʥʘ ʚ 2019 ʛʦʜʫ, ʥʦ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʨʘʩʢʨʠʪʠʢʦʚʘʣʦ ʜʦʢʫʤʝʥʪ ʠ ʟʘʷʚʠʣ, ʯʪʦ ʦʥ ʥʝ ʫʯʠ-
ʪʳʚʘʝʪ ʧʦʝʟʜʢʠ, ʦ ʢʦʪʦʨʳʭ ʜʦʛʦʚʦʨʠʣʠʩʴ ʚ ʫʩʪʥʦʡ ʬʦʨʤʝ ʠʣʠ ʥʘ ʜʨʫʛʠʭ ʧʣʦʱʘʜʢʘʭ, ʢʨʦʤʝ ʘʛʨʝʛʘʪʦʨʘ. 
ʂʨʠʪʠʢʫ ʪʘʢʞʝ ʚʳʟʚʘʣ ʧʫʥʢʪ, ʟʘʧʨʝʟʘʶʱʠʡ ʦʧʣʘʪʫ ʧʦʝʟʜʢʠ ʥʘʣʠʯʥʳʤʠ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʦʣʦʞʝʥʠʷʤ 
ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ [4, 5]. 

ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʥʦʨʤʘʪʠʚʥʳʤ ʘʢʪʦʤ, ʢʦʪʦʨʳʡ ʨʝʛʫʣʠʨʫʶʪ ʚ ʮʝʣʦʤ ʧʝʨʝʚʦʟʢʠ ʘʚʪʦʤʦʙʠʣʴ-
ʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʷʚʣʷʝʪʩʷ ʩʪʘʪʴʷ 786 ɻʂ ʈʌ [4], ʚ ʢʦʪʦʨʦʡ ʩʢʘʟʘʥʦ, ʯʪʦ ʧʦ ʜʦʛʦʚʦʨʫ ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘ-
ʞʠʨʘ ʧʝʨʝʚʦʟʯʠʢ ʦʙʷʟʫʝʪʩʷ ʧʝʨʝʚʝʟʪʠ ʧʘʩʩʘʞʠʨʘ ʚ ʧʫʥʢʪ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʚ ʩʣʫʯʘʝ ʩʜʘʯʠ ʧʘʩʩʘʞʠʨʦʤ ʙʘ-
ʛʘʞʘ ʪʘʢʞʝ ʜʦʩʪʘʚʠʪʴ ʙʘʛʘʞ ʚ ʧʫʥʢʪ ʥʘʟʥʘʯʝʥʠʷ ʠ ʚʳʜʘʪʴ ʝʛʦ ʫʧʦʣʥʦʤʦʯʝʥʥʦʤʫ ʥʘ ʧʦʣʫʯʝʥʠʝ ʙʘʛʘʞʘ 
ʣʠʮʫ; ʧʘʩʩʘʞʠʨ ʦʧʣʘʯʠʚʘʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʪʘʨʠʬ, ʘ ʧʨʠ ʩʜʘʯʝ ʙʘʛʘʞʘ ʠ ʟʘ ʧʨʦʚʦʟ ʙʘʛʘʞʘ. 

BlaBlaCar ï ʚʝʜʫʱʝʝ ʤʠʨʦʚʦʝ ʪʨʝʚʝʣ-ʩʦʦʙʱʝʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʙʦʣʝʝ ʯʝʤ 90 ʤʠʣʣʠʦʥʦʚ ʫʯʘʩʪ-
ʥʠʢʦʚ ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ ʚʤʝʩʪʝ ʚ 22 ʩʪʨʘʥʘʭ. ʊʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ BlaBlaCar ʦʙʲʝʜʠʥʷʪʴ ʣʶ-
ʜʝʡ, ʢʦʪʦʨʳʝ ʠʱʫʪ ʧʦʧʫʪʢʫ, ʧʦʧʫʪʯʠʢʦʚ ʠʣʠ ʘʚʪʦʙʫʩ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘʧʦʣʥʷʪʴ ʧʫʩʪʳʝ ʤʝʩʪʘ ʚ ʪʨʘʥʩ-
ʧʦʨʪʝ. BlaBlaCar ʜʝʣʘʝʪ ʧʦʝʟʜʢʠ ʥʘ ʣʶʙʳʝ ʨʘʩʩʪʦʷʥʠʷ ʧʨʦʱʝ, ʫʜʦʙʥʝʝ ʠ ʜʨʫʞʝʩʪʚʝʥʥʝʝ ʢ ʧʦʣʴʟʦʚʘʪʝ-
ʣʶ. ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ BlaBlaCar ʩʦʢʨʘʱʘʝʪ ʚʳʙʨʦʩʳ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʥʘ 1,6 ʤʠʣʣʠʦʥʘ ʪʦʥʥ ʚ ʛʦʜ, 
ʧʨʠʙʣʠʞʘʷ 120 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ [6]. 

ɺ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʠʩʦʤ BlaBlaCar ʚʭʦʜʷʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʘ (ʨʠʩ. 3): 

 
ʉʡʪ. 3. ʊʡʪʫʞʥʙ ʬʨʩʙʛʤʞʦʡʸ ʪʞʩʛʡʪʙ ʣʙʩʨʬʤʡʦʜʙ [1] 
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1) ʩʫʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ï ʚʣʘʜʝʣʝʮ ʨʝʩʫʨʩʘ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʣʘʜʝʣʝʮ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, 
ʚʦʜʠʪʝʣʴ). ʉʦʛʣʘʩʥʦ çʋʩʣʦʚʠʷʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷè IT-ʧʣʘʪʬʦʨʤʳ BlaBlaCar ʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʨʘʟʤʝʱʘʪʴ 
ʦʙʲʷʚʣʝʥʠʷ ʦ ʩʦʚʤʝʩʪʥʦʡ ʧʦʝʟʜʢʝ ʪʦʣʴʢʦ ʥʘ ʥʘ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʝʤʫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ ʠʣʠ ʩʦ-
ʚʝʨʰʘʪʴ ʩʦʚʤʝʩʪʥʳʝ ʧʦʝʟʜʢʠ ʧʦ ʥʦʪʘʨʠʘʣʴʥʦ ʟʘʚʝʨʝʥʥʦʡ ʜʦʚʝʨʝʥʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʦʥ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ 
ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʨʘʚʘʤʠ [6,7]; 

2) ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ï ʧʦʣʴʟʦʚʘʪʝʣʴ ʨʝʩʫʨʩʘ (ʧʦʧʫʪʯʠʢʠ ï ʧʘʩʩʘʞʠʨʳ);  
3) ʢʘʥʘʣ ʩʚʷʟʠ ï IT-ʧʣʘʪʬʦʨʤʘ BlaBlaCar. ɽʝ ʟʘʜʘʯʠ: ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦ ʧʦʝʟʜʢʘʭ ʠ ʧʦʣʫʯʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ʦʪʟʳʚʳ ʧʘʩʩʘʞʠʨʦʚ ʦ ʨʘʙʦʪʝ ʚʦʜʠʪʝʣʷ ʠ ʧʦʚʝʜʝʥʠʠ ʧʦ-
ʧʫʪʯʠʢʦʚ). ʆʩʪʘʚʠʪʴ ʦʪʟʳʚ ʤʦʞʥʦ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ ʧʦʩʣʝ ʧʦʝʟʜʢʠ, ʦʪʚʝʪʠʪʴ ʥʘ ʥʝʛʦ ï ʥʘ ʧʨʦʪʷʞʝʥʠʠ 
ʯʝʪʳʨʝʭ ʥʝʜʝʣʴ. 

ɺ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʢʘʨʧʫʣʠʥʛʦʤ ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚʣʘʜʝʣʝʮ ʨʝʩʫʨʩʘ (ʘʚʪʦ-
ʤʦʙʠʣʷ), ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʪʤʝʥʠʪʴ ʧʦʝʟʜʢʫ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ (ʫ ʥʝʛʦ ʥʝʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʠ 
ʵʪʦʪ ʬʘʢʪ ʥʝ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʝʛʦ ʨʝʡʪʠʥʛʝ), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʝʩʢʦʣʴʢʦ ʣʶʜʝʡ ʧʦʧʘʜʫʪ ʚ ʟʘʪʨʫʜʥʠʪʝʣʴ-
ʥʫʶ ʩʠʪʫʘʮʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʦʡ ʮʝʥʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʥʦʝ ʜʦʚʝʨʠʝ ʚʦʜʠʪʝʣʝʡ ʠ 
ʧʦʧʫʪʯʠʢʦʚ, ʢʦʪʦʨʦʝ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʚʨʝʤʝʥʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʫʪʝʰʝʩʪʚʠʡ. 

ʂʘʨʧʫʣʠʥʛ-ʩʝʨʚʠʩʳ ʬʦʨʤʠʨʫʶʪ ʨʝʡʪʠʥʛʠ ʚʦʜʠʪʝʣʝʡ ʠ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʦʩʥʦʚʝ ʠʭ ʦʪʟʳʚʦʚ ʜʨʫʛ ʦ 
ʜʨʫʛʝ. ʏʝʤ ʙʦʣʴʰʝ ʩʦʚʝʨʰʘʝʪʩʷ ʧʦʝʟʜʦʢ, ʪʝʤ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʙʫʜʝʪ ʦʙʲʝʢʪʠʚʥʦʡ. ʕʪʦ ʤʦʞʝʪ 
ʦʙʝʩʧʝʯʠʪʴ ʥʝʢʦʪʦʨʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. ɺ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʨʘʚʠʣ ʩʝʨʚʠʩʘ, ʢʘʢ ʚʦʜʠʪʝʣʴ, 
ʪʘʢ ʠ ʧʘʩʩʘʞʠʨ ʤʦʛʫʪ ʙʳʪʴ ʟʘʙʣʦʢʠʨʦʚʘʥʳ. 

ʏʪʦʙʳ ʫʣʫʯʰʠʪʴ ʧʦʝʟʜʢʫ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʬʫʥʢʮʠʠ ʠ ʩʪʨʫʢʪʫʨʳ ʟʘʧʨʦʩʦʚ ʥʘ ʧʦʝʟʜʢʠ, 
ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʘʪʝ, ʥʘʧʨʘʚʣʝʥʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʘʨʘʤʝʪʨʘʭ, ʢʦʪʦʨʳʝ ʚʦʜʠʪʝʣʴ (ʚʣʘʜʝʣʝʮ ʨʝʩʫʨ-
ʩʘ) ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʩʧʨʦʩ ʥʘ ʩʝʨʚʠʩʥʳʝ ʫʩʣʫʛʠ.  

ɺ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʢʘʨʧʫʣʠʥʛʦʤ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 3, ʷʩʥʦ, ʯʪʦ ʬʠʥʘʥʩʦʚʘʷ ʩʪʦʨʦʥʘ 
ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʧʣʘʪʬʦʨʤʳ. ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʩʧʝʭʘ ʩʝʨʚʠʩʘ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʬʫʥʢ-
ʮʠʷ ʜʦʣʞʥʘ ʟʘʤʝʥʠʪʴ ʬʫʥʢʮʠʠ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʦʨʛʘʥʘ ʧʦ ʙʨʦʥʠʨʦʚʘʥʠʶ ʠ ʧʨʦʮʝʜʫʨʘʤ ʦʧʣʘʪʳ ʧʦʝʟʜʦʢ, 
ʘ ʪʘʢʞʝ ʧʦ ʦʧʣʘʪʝ ʰʪʨʘʬʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʙʦʨʦʚ ʟʘ ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʫʯʘʩʪʥʠʢʘʤʠ ʧʫʪʝʰʝ-
ʩʪʚʠʡ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʧʝʨʝʚʦʜʷʪ ʫʩʣʫʛʠ ʩ ʧʨʠʥʮʠʧʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʪʝʧʝʥʠ ʜʦʚʝʨʠʷ ʫʯʘʩʪʥʠʢʦʚ, ʥʘ 
ʦʪʢʨʳʪʫʶ ʵʢʦʥʦʤʠʢʫ ʩ ʧʦʥʷʪʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴ-
ʥʦʩʪʴ ʫʯʘʩʪʥʠʢʦʚ. 

ʆʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʝʨʚʠʩʘ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʤʝʥʝʥʠʝ ʜʠʘʧʘ-
ʟʦʥʘ ʧʦʝʟʜʦʢ ʠ ʨʘʩʰʠʨʝʥʠʝ ʜʦ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ. ɼʣʷ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ 
ʄʦʩʢʚʘ, ʩ ʝʝ ʦʛʨʦʤʥʳʤʠ ʧʨʦʙʢʘʤʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʫʪʨʠʛʦʨʦʜʩʢʦʛʦ ʢʘʨʧʫʣʠʥʛʘ ʥʝʜʦʦʮʝʥʝʥʳ ʠ ʥʝ ʨʝʘ-
ʣʠʟʫʶʪʩʷ [1]. 

ɺ ʄʦʩʢʚʝ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚʝʜʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʢ ʟʘʧʫʩʢʫ ʩʦʮʠʘʣʴʥʦʛʦ ʢʘʨʧʫʣʠʥʛʘ. ʕʪʘ ʠʥ-
ʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ ʜʦ 2035 ʛʦʜʘ. ʇʨʦʝʢʪ 
ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ: ʯʝʨʝʟ ʥʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʤʦʛʫʪ ʟʘʢʘʟʘʪʴ çʩʦʮʠ-
ʘʣʴʥʳʡè ʘʚʪʦʤʦʙʠʣʴ, ʯʪʦʙʳ ʜʦʙʨʘʪʴʩʷ ʦʪ ʫʟʣʦʚ ʧʨʠʛʦʨʦʜʥʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʦ ʦʪʜʘ-
ʣʝʥʥʳʭ ʞʠʣʳʭ ʨʘʡʦʥʦʚ, ʥʝʜʦʩʪʫʧʥʳʭ ʪʨʘʥʩʧʦʨʪʦʤ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʩʧʝʢʪʠʚʦʡ ʨʘʟʚʠʪʠʷ ʢʘʨʧʫʣʠʥʛʘ ʚ ʄʦʩʢʚʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʦʝʢʪ ʩʦʮʠʘʣʴʥʦʛʦ 
ʢʘʨʧʫʣʠʥʛʘ, ʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʢ 2025 ʛʦʜʫ. ʇʦʜʢʣʶʯʠʪʴʩʷ ʢ ʩʝʨʚʠʩʫ ʤʦʞʝʪ ʣʶ-
ʙʦʡ ʘʚʪʦʚʣʘʜʝʣʝʮ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʫʩʣʦʚʠʷʤ. ɸ ʛʦʩʫʜʘʨʩʪʚʦ ʤʦʞʝʪ ʧʨʦʩʫʙʩʠʜʠʨʦ-
ʚʘʪʴ ʧʘʩʩʘʞʠʨʩʢʫʶ ʧʝʨʝʚʦʟʢʫ ʧʘʩʩʘʞʠʨʦʚ ʜʦ ʙʣʠʞʘʡʰʝʡ ʦʩʪʘʥʦʚʢʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 
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ǮǯǧǫǤǬǤǬǧǤ ǯǧǰǩ-ǭǯǧǤǬǱǧǯǭǡǟǬǬǭǢǭ 
ǮǭǣǴǭǣǟ ǡ ǫǶǰ ǯǭǰǰǧǧ 

ǶȄȏȌȇȉȍȁ ǡȞȖȄȐȊǿȁ ǡȇȑǿȊțȄȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʍʚʦʩʪʦʚʘ ʄʘʨʠʥʘ ʉʝʨʛʝʝʚʥʘ 
ʢ.ʛ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè 
 

 
ʈʠʩʢ - ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ï ʵʪʦ ʤʝʪʦʜ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʩʦ ʩʪʦʨʦʥʳ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ (ʬʦʨʤʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʯʘʩʪʦʪʘ) ʢʦʥʪʨʦʣʷ ʦʧʨʝʜʝʣʷʝʪ-
ʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʶʨʠʜʠʯʝʩʢʠʭ ʠʣʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʠ/ʠʣʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʤʠ ʩʨʝʜʩʪʚ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʠʣʠ ʢʣʘʩʩʝ ʨʠʩʢʘ. 

ɺʥʝʜʨʝʥʠʝ ʨʠʩʢ - ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦ-
ʞʘʨʥʦʛʦ ʥʘʜʟʦʨʘ ʤʦʞʝʪ ʫʤʝʥʴʰʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʫʧʨʘʚʣʝʥʠʝ, ʩʥʠʟʠʪʴ ʙʘʨʴʝʨʳ ʦʨʛʘʥʠʟʘʮʠ-
ʦʥʥʳʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʨʘʩʭʦʜʳ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʜʟʦʨʥʦʛʦ ʦʨʛʘ-
ʥʘ. 

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʚʝʨʢʘʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʦʮʝʥʢʝ ʨʠʩʢʘ, 
ʫʩʪʨʘʥʠʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʥʩʧʝʢʪʦʨʘʤʠ ʫʛʣʫʙʣʝʥʥʳʭ ʧʨʦʚʝʨʦʢ, ʪʦʛʜʘ ʢʘʢ ʨʘʥʝʝ ʠʤ ʧʨʠʭʦ-
ʜʠʣʦʩʴ ʧʨʦʚʝʨʷʪʴ ʙʦʣʝʝ 700000 ʧʦʤʝʱʝʥʠʡ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʠʩʢʘ. ʈʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʨʦʚʝʨʢʠ 
ʦʙʝʩʧʝʯʘʪ ʧʦʣʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʦ ʨʠʩʢʘʤ ʧʨʦʚʝʨʷʝʤʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʧʦʤʦʛʫʪ ʚʥʝʜʨʠʪʴ ʧʦʜʭʦʜ ʢ 
ʦʮʝʥʢʝ ʨʠʩʢʦʚ ʜʣʷ ʩʥʠʞʝʥʠʷ ʦʙʱʝʡ ʥʘʛʨʫʟʢʠ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʤʝʨ ʢʦʥʪʨʦʣʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʚʢʣʶʯʘʷ ʧʣʘʥʳ ʜʝʡʩʪʚʠʡ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ɹʦʦʧʫʙʯʡʸ: ʈʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʝʜʧʨʠ-
ʷʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ, ʘ ʪʘʢʞʝ ʩʬʦʢʫʩʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʪʘʤ, ʛʜʝ 
ʵʪʦ ʥʘʠʙʦʣʝʝ ʥʝʦʙʭʦʜʠʤʦ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʠ ʦʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʠʩʢ-
ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʩʪʨʫʢʪʫʨʝ ʄʏʉ ʈʦʩʩʠʠ. ɺʳʜʝʣʷʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʛʦ 
ʧʦʜʭʦʜʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʈʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʦʜʭʦʜ, ʄʏʉ, ʧʨʦʚʝʨʢʠ, ʥʘʜʟʦʨ, ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʝʜʦʩʪʘʪʢʠ.  
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Abstract: The risk-oriented approach allows reducing the administrative burden on enterprises and organiza-
tions of small and medium-sized businesses, as well as focusing control capabilities where it is most needed. 
The article analyzes and the expected results of the risk-based approach in the structure of the Ministry of 
Emergency Situations of Russia. The advantages and disadvantages of this approach are highlighted. 
Key words: Risk-oriented approach, Ministry of Emergency Situations, inspections, supervision, advantages, 
disadvantages. 
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ʇʨʦʚʝʨʢʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʨʠʩʢʘ ʠ ʥʘʥʝʩʝʥʠʷ ʫʱʝʨʙʘ. ʈʘʩʪʫʱʠʡ 
ʫʨʦʚʝʥʴ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʥʝʩʦʙʣʶʜʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʷʤʦʡ ʨʠʩʢ ʜʣʷ ʞʠʟ-
ʥʠ ʠ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ. 

ɹʣʘʛʦʜʘʨʷ ʨʠʩʢ - ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ʧʦʜʭʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʚʝʨʦʢ ʩʦʢʨʘʱʝʥʦ ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ 30-
50%, ʘ ʥʝʢʦʪʦʨʳʝ ʢʘʪʝʛʦʨʠʠ ʦʙʲʝʢʪʦʚ ʙʫʜʫʪ ʚʦʦʙʱʝ ʦʩʚʦʙʦʞʜʝʥʳ ʦʪ ʧʨʦʚʝʨʦʢ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 
ʨʝʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʄʏʉ ʈʦʩʩʠʠ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣʠ ʩʥʷʪʳ ʥʘʜʟʦʨʥʳʝ ʜʝʡʩʪʚʠʷ ʜʣʷ ʚʩʝʭ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɹʳʣʠ ʧʨʦʚʝʨʝʥʳ 
ʢʨʫʧʥʳʝ ʦʧʘʩʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʜʦʤʘ ʧʨʝʩʪʘʨʝʣʳʭ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʣʘʛʝʨʷ, ʩʦʮʠʘʣʴ-
ʥʳʝ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʜʣʷ ʜʝʪʝʡ [1]. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʠʩʢ - ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʦʥʪʨʦʣʶ ʠ ʥʘʜʟʦʨʫ ʨʠʩʢʘʤʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 2320411 ʦʙʲʝʢʪ ʟʘʱʠʪʳ, ʠʟ ʢʦʪʦʨʳʭ 1648347 ʨʝʛʫʣʷʨʥʦ ʠʥʩʧʝʢʪʠʨʫʶʪʩʷ 
(19032 - ʦʙʲʝʢʪʳ ʢʨʘʡʥʝ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ, 118558 - ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ, 396190 - ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ, 
315333 - ʩʨʝʜʥʝʛʦ ʨʠʩʢʘ, 799234 - ʫʤʝʨʝʥʥʦʛʦ ʨʠʩʢʘ). 

ɺ 2021 ʛʦʜʫ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 227334 ʧʨʦʚʝʨʢʠ (111889 ʧʣʘʥʦʚʳʭ ʠ 115445 ʚʥʝʧʣʘʥʦʚʳʭ), ʚ ʢʦʪʦ-
ʨʳʭ ʦʪʤʝʯʝʥʦ 933118 ʥʘʨʫʰʝʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [2]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʳʣʦ ʚʳʜʘʥʦ 106680 ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʣʠʩʪʦʚ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ 
ʚʳʷʚʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɿʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʙʳʣʦ ʚʩʝʛʦ ʫʩʪʨʘʥʝʥʦ 730114 
ʥʝʜʦʩʪʘʪʢʦʚ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʧʨʦʚʝʨʷʶʱʠʭ ʜʝʡʩʪʚʠʡ. 

ʈʘʟʣʠʯʥʳʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʚ 2021 ʛʦʜʫ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʯʘʤʠ, 
ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʉʦʚʝʪʦʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʌ, ʠ ʧʦʨʫʯʝʥʠʷʤʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʚ ʣʝʪʥʠʡ ʧʦʞʘʨʦʦʧʘʩʥʳʡ 
ʩʝʟʦʥ 2021 ʛʦʜʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʅʘʧʨʠʤʝʨ, ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʥʘʩʝʣʝ-
ʥʠʷ ʦʪ ʨʠʩʢʘ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʧʦʟʚʦʣʠʣʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʢʦʣʦ 7000 ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ ʧʦʞʘʨʥʦʡ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʤʦʥʠʪʦʨʠʥʛʫ ʧʨʝʜʧʠʩʘʥʥʳʭ ʧʨʘʚʠʣ ʚʳʞʠʛʘʥʠʷ ʩʫʭʦʡ ʧʘʩʪʙʠʱ-
ʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʤʝʨ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʠ ʧʦʪʫʰʝʥʦ 49500 
ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʦʞʘʨʦʚ, ʯʪʦ ʧʦʯʪʠ ʥʘ ʪʨʝʪʴ ʩʦʢʨʘʪʠʣʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2020 
ʛʦʜʦʤ (67000 ʚ 2020 ʛʦʜʫ ʠ 49500 ʚ 2021 ʛʦʜʫ) ʠ ʚʜʚʦʝ ʩʦʢʨʘʪʠʣʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʟʝʤʣʷʭ (6300 ʚ 2020 ʛʦʜʫ ʠ 3300 ʚ 2021 ʛʦʜʫ). 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 22.12.2020 ˉ 454-ʌɿ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴ-
ʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʯʘʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ, ʚʥʝʩ ʪʝʨʤʠʥʳ çʣʘʥʜʰʘʬʪʥʳʡ (ʧʨʠʨʦʜʥʳʡ) ʧʦʞʘʨè ʠ çʣʝʩʥʦʡ ʧʦʞʘʨè ʠ  ʫʪʦʯʥʷʝʪ ʦʙʷʟʘʥʥʦ-
ʩʪʠ ʢʦʤʧʝʪʝʥʪʥʳʭ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʠʦʨʠʪʝʪʳ ʧʨʦʪʠʚʦʧʦ-
ʞʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɼʘʥʥʳʡ ʟʘʢʦʥ ʠʟʤʝʥʷʝʪ ʦʙʷʟʘʥʥʦʩʪʠ ʨʘʡʦʥʥʳʭ ʤʫʥʠ-
ʮʠʧʘʣʠʪʝʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʦʞʘʨʦʚ. 

ɺ ʥʝʤ ʪʘʢʞʝ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʦʯʝʤʫ ʧʦʞʘʨʥʘʷ ʩʣʫʞʙʘ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴ ʵʢʩʪʨʝʥʥʳʝ ʧʨʦʚʝʨʢʠ ʚ ʤʫ-
ʥʠʮʠʧʘʣʠʪʝʪʘʭ, ʠʤʝʶʱʠʭ ʩʧʝʮʠʘʣʴʥʦʝ ʧʦʞʘʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʆʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʚʝʨʢʠ ʧʨʦʚʦʜʷʪʩʷ ʚ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʣʝʩʘʭ ʠ ʜʨʫʛʠʭ ʣʘʥʜʰʘʬʪʥʳʭ (ʧʨʠʨʦʜʥʳʭ) 
ʟʦʥʘʭ. ʇʝʨʝʯʝʥʴ ʫʪʚʝʨʞʜʘʝʪʩʷ ʢʦʤʧʝʪʝʥʪʥʳʤʠ ʦʨʛʘʥʘʤʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʢʨʠʪʝʨʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʛʦʨʦʜʩʢʠʭ 
ʪʝʨʨʠʪʦʨʠʡ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʶ ʣʝʩʥʳʭ ʠ ʠʥʳʭ (ʧʨʠʨʦʜʥʳʭ) ʧʦʞʘʨʦʚ, ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ ʚ ʇʨʘ-
ʚʠʣʘʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʨʠʩʢ - ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʤʝ-
ʨʦʧʨʠʷʪʠʝʤ, ʘ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʚʩʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʢʦʥʪʨʦʣʶ ʠ ʥʘʜʟʦʨʫ. 

ʕʪʦʪ ʧʦʜʭʦʜ ʦʧʠʨʘʝʪʩʷ ʥʘ ʟʥʘʥʠʷ, ʦʧʳʪ ʠ ʨʘʟʣʠʯʥʳʝ ʦʙʣʘʩʪʠ ʵʢʩʧʝʨʪʠʟʳ, ʢʦʛʜʘ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ. 
ɺʦʟʤʦʞʥʦ, ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʨʠʩʢ - ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʤʝʩʪʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ. 
ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʞʝ ʦʪʥʦʩʷʪʩʷ: 
ï ʜʝʡʩʪʚʫʶʱʝʤʫ ʨʠʩʢ ï ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ʧʦʜʭʦʜʫ ʥʝ ʭʚʘʪʘʝʪ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ ʦʙʲʝʢʪʦʚ ʧʦ ʛʨʫʧʧʘʤ (ʢʘʪʝʛʦʨʠʷʤ) ʨʠʩʢʘ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʝ ʫʯʠʪʳʚʘʝʪ ʨʘʩʯʝʪ ʚʝʣʠʯʠʥʳ ʧʦʞʘʨʥʦʛʦ 
ʨʠʩʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ; 
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ï  ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʲʝʢʪʦʚ ʧʦ ʛʨʫʧʧʘʤ (ʢʘʪʝʛʦʨʠʷʤ) ʨʠʩʢʘ ʥʝ ʦʯʝʥʴ ʦʙʲʝʢʪʠʚʥʘ, ʧʦʩʢʦʣʴʢʫ ʥʝ 
ʩʫʱʝʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɼʦʢʣʘʜʳ ʩ ʦʙʦʙʱʝʥʠʝʤ ʠ ʘʥʘʣʠʟʦʤ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ, ʪʠʧʦʚʳʭ ʠ ʤʘʩʩʦʚʳʭ 

ʥʘʨʫʰʝʥʠʡ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡè (ʫʪʚ. ʄʏʉ ʈʦʩʩʠʠ 17.04.2020). [ʕʣʝʢʪʨʦʥʥʦʡ ʨʝʩʫʨʩ] URL: 
https://legalacts.ru/doc/doklady-s-obobshcheniem-i-analizom-pravoprimenitelnoi-praktiki-tipovykh-i_1/ - (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 11.10.2022) 

2. ɼʦʢʣʘʜʳ ʩ ʦʙʦʙʱʝʥʠʝʤ ʠ ʘʥʘʣʠʟʦʤ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ, ʪʠʧʦʚʳʭ ʠ ʤʘʩʩʦʚʳʭ 
ʥʘʨʫʰʝʥʠʡ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡè (ʫʪʚ. ʄʏʉ ʈʦʩʩʠʠ 17.04.2020). [ʕʣʝʢʪʨʦʥʥʦʡ ʨʝʩʫʨʩ] URL: 
https://legalacts.ru/doc/doklady-s-obobshcheniem-i-analizom-pravoprimenitelnoi-praktiki-tipovykh-i_1/ - (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 11.10.2022) 
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ǮǯǟǡǭǡǺǤ ǭǰǬǭǡǺ ǭǠǤǰǮǤǶǤǬǧǾ 
ǧǬǳǭǯǫǟǵǧǭǬǬǭǨ ǠǤǦǭǮǟǰǬǭǰǱǧ 

ǟȌȃȏȍȌȍȁ ǧȊțȞ ǟȌȃȏȄȄȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɸʆʋ ɺʆ ʈʋʊ (ʄʀʀʊ) 
 

 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʀʥʪʝʨʥʝʪʝ, ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ 

ʧʨʘʚʜʠʚʦʡ. ʇʦʜʦʙʥʳʭ ʩʚʝʜʝʥʠʡ ʠʤʝʝʪʩʷ ʢʨʘʡʥʝ ʤʘʣʦ. ʇʦʨʦʡ, ʦʯʝʥʴ ʪʨʫʜʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʩʯʠʪʘʝʪʩʷ 
ʧʨʘʚʜʦʡ, ʘ ʯʪʦ ï ʣʦʞʴʶ. ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ, ʦʙʱʝʜʦʩʪʫʧʥʘ ʜʣʷ ʢʘʞʜʦʛʦ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʀʥʪʝʨʥʝʪʘ. ɽʸ ʣʝʛʢʦ ʢʦʧʠʨʦʚʘʪʴ, ʚʳʩʪʘʚʣʷʪʴ ʟʘ ʩʚʦʶ, ʠʟʤʝʥʷʪʴ, ʜʦʧʦʣʥʷʪʴ ʠ ʧʨʦʯʝʝ.  

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʝʛʦʜʥʷ ʯʝʣʦʚʝʯʝʩʪʚʦ ʞʠʚʸʪ ʮʝʣʠʢʦʤ ʠ ʧʦʣʥʦʩʪʴʶ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʪʦʢʝ 
ʩʚʝʜʝʥʠʡ. ʃʶʜʠ ʯʠʪʘʶʪ ʥʦʚʦʩʪʠ ʚ ʀʥʪʝʨʥʝʪʝ, ʚ ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʷʭ, ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʥʘ ʨʘʟʣʠʯʥʳʭ 
ʩʘʡʪʘʭ, ʛʜʝ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʧʨʝʦʙʣʘʜʘʝʪ ʘʫʜʠʦ ʠ ʚʠʜʝʦ ʢʦʥʪʝʥʪ, ʚ ʙʣʦʛʘʭ. ʉʣʫʰʘʶʪ ʤʥʦʛʦ ʠʥʬʦʨʤʘʮʠʠ 
ʧʦ ʨʘʜʠʦʚʝʱʘʥʠʶ, ʪʝʣʝʚʠʜʝʥʠʶ. ɿʘʭʦʜʷ, ʥʘʧʨʠʤʝʨ, ʚ ʤʝʪʨʦ, ʨʝʘʣʴʥʦ ʥʘʪʢʥʫʪʴʩʷ ʥʘ ʨʝʢʣʘʤʥʳʝ ʧʣʘʢʘ-
ʪʳ, ʣʦʟʫʥʛʠ, ʚ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪʩʷ ʠʥʪʝʨʝʩʥʳʝ ʩʚʝʜʝʥʠʷ. ɻʫʣʷʷ ʧʦ ʫʣʠʮʝ ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʠʥ-
ʬʦʨʤʘʮʠʶ ʥʘ ʙʘʥʥʝʨʘʭ, ʚ ʦʙʲʷʚʣʝʥʠʷʭ, ʣʠʩʪʦʚʢʘʭ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʩʪʦʠʪ ʩʢʘʟʘʪʴ, ʯʪʦ 
21 ʚʝʢ ï ʚʝʢ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʡ. ʆʥ ʷʚʣʷʝʪʩʷ ʮʝʣʠʢʦʤ ʠ ʧʦʣʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ.  

ʀ ʚʩʸ-ʪʘʢʠ ʩʘʤʳʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ ʩʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʫʙʣʠʢʦʚʘ-
ʥʳ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʀʭ ʤʦʞʥʦ ʧʨʦʯʝʩʪʴ ʥʝ ʪʦʣʴʢʦ ʩʠʜʷ ʜʦʤʘ, ʥʘ ʨʘʙʦʪʝ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ, ʥʘ ʫʯʝʙʝ, 

ɹʦʦʧʫʙʯʡʸ: ʚ ʫʢʘʟʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʢʘʢʠʤʠ ɼʦʢʪʨʠʥʘʤʠ ʠ ɿʘʢʦʥʘʤʠ 
ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʚʝʜʝʥʠʡ ʧʨʠ ʫʪʝʯʢʝ, ʫʥʠʯʪʦʞʝʥʠʠ 
ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʪʘʡʥ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʊʘʢʞʝ ʘʚʪʦʨ ʧʨʠʚʝʣ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 
ʜʘʥʥʳʭ, ʢʘʩʘʶʱʠʭʩʷ ʦʙʱʝʛʦ ʠ ʟʘʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ. 21 ʚʝʢ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʙʦʡ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥ-
ʬʦʨʤʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ. ʆʜʥʘ ʩʧʦʩʦʙʥʘ ʨʘʟʚʠʚʘʪʴ ʣʠʯʥʦʩʪʴ, ʦʙʦʛʘʱʘʪʴ ʝʸ ʟʥʘʥʠʷʤʠ. ɺʪʦʨʘʷ ʞʝ 
ʢʘʪʝʛʦʨʠʷ ʩʚʝʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʟʘʢʨʳʪʦʡ ʜʣʷ ʦʙʱʝʛʦ ʜʦʩʪʫʧʘ. ɺʘʞʥʦʩʪʴ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ 
ʠʟʙʝʞʘʪʴ ʫʪʝʯʢʠ ʧʦʜʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʢʘʢ ʦʥʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʘ ʠ ʩʝʢʨʝʪʥʘ. ʆʜʥʘʢʦ ʚʩʸ ʞʝ ʠʥʦʛʜʘ 
ʧʨʦʠʩʭʦʜʷʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʪʘʡʥʳʝ ʩʚʝʜʝʥʠʷ ʚʳʩʪʘʚʣʷʶʪʩʷ ʥʘ ʧʦʢʘʟ. ʂʘʢ ʠʟʙʝʞʘʪʴ ʧʦʜʦʙʥʦʛʦ, ʯʝʤ 
ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʢʫʜʘ ʦʙʨʘʱʘʪʴʩʷ, ʤʦʞʥʦ ʫʟʥʘʪʴ ʚ ʵʪʦʡ ʩʪʘʪʴʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʠʥʬʦʨʤʘʮʠʷ ʦʙʱʝ-
ʛʦ ʜʦʩʪʫʧʘ, ʠʥʬʦʨʤʘʮʠʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʪʘʡʥʘ, ʩʝʢʨʝʪʥʳʝ ʩʚʝʜʝʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʝʢ.   
 

LEGAL BASES FOR ENSURING INFORMATION SECURITY 
 
Annotation: This article provides information about what Teachings and Laws must be used to ensure the 
security of information in the event of leakage, destruction or distribution of confidential secrets on the Internet. 
The author also presented data classifications related to public and private access. The 21st century involves 
a huge amount of information of various kinds. A person is able to develop a personality, enriching it with 
knowledge. The second category of information is closed to public access. The importance of the article is to 
avoid leaking such information, as it is confidential and secret. However, sometimes there are situations when 
classified information is exposed. How to avoid this, what to use and where to go, you can find out in this arti-
cle. 
Key words: information security, confidential information, public information, restricted information, secrecy, 
classified information, information age. 
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ʫʣʠʮʝ, ʚ ʤʝʪʨʦ. ʀʥʬʦʨʤʘʮʠʷ, ʨʘʩʧʦʣʘʛʘʶʱʘʷʩʷ ʚ ʀʥʪʝʨʥʝʪʝ, ʜʦʩʪʫʧʥʘ ʢʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ, ʥʝ ʚʘʞʥʦ, 
ʛʜʝ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ɺʝʜʴ, ʯʪʦʙʳ ʧʨʦʯʝʩʪʴ ʘʢʪʫʘʣʴʥʳʝ, ʠʥʪʝʨʝʩʥʳʝ ʥʦʚʦʩʪʠ, ʥʝʦʙʭʦʜʠ-
ʤʦ ʧʨʦʩʪʦ ʠʤʝʪʴ ʩ ʩʦʙʦʡ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʟʘʭʦʜʠʪʴ ʚ ʛʣʦʙʘʣʴʥʫʶ ʩʝʪʴ. ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 
ʥʦʫʪʙʫʢʠ, ʤʘʢʙʫʢʠ, ʩʤʘʨʪʬʦʥʳ, ʘʡʬʦʥʳ, ʧʣʘʥʰʝʪʳ ʠ ʧʨʦʯʝʝ. ɺʩʝ ʵʪʠ ʘʛʨʝʛʘʪʳ ʧʦʤʦʛʫʪ ʯʝʣʦʚʝʢʫ ʦʢʘ-
ʟʘʪʴʩʷ ʚ ʢʫʨʩʝ ʘʢʪʫʘʣʴʥʳʭ ʩʦʙʳʪʠʡ. 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʥʪʝʨʝʩ ʣʶʜʝʡ ʢ ʩʚʝʜʝʥʠʷʤ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʨʘʟʚʠʚʘʝʪ ʚ ʥʠʭ ʣʶ-
ʙʦʧʳʪʩʪʚʦ, ʞʝʣʘʥʠʝ ʧʦʟʥʘʚʘʪʴ ʠ ʫʯʠʪʴʩʷ, ʩʪʨʘʩʪʴ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɺ ɼʝʢʣʘʨʘʮʠʠ 
ʧʨʠʥʮʠʧʦʚ ʚʦʟʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʮʠʫʤʘ ʛʦʚʦʨʠʪʩʷ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʪʢʨʳʚʘʶʪ ʧʝʨ-
ʩʧʝʢʪʠʚʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʣʠʯʥʦʩʪʠ. ɺ ʵʪʦʤ ʥʝʣʴʟʷ ʥʝ ʩʦ-
ʛʣʘʩʠʪʴʩʷ. 

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʨʘʟʣʠʯʥʘʷ ʥʦʚʦʩʪʴ ï ʵʪʦ ʧʨʦʜʫʢʪ, ʩʦʟʜʘʥʥʳʡ ʦʜʥʠʤ ʯʝʣʦʚʝʢʦʤ, ʘ ʥʝ 
ʚʩʝʤʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. ʀʥʬʦʨʤʘʮʠʷ ʠʤʝʝʪ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʦʙʣʘʜʘʪʝʣʝʡ. ɺ ʧʝʨʚʦʤ 
ʩʣʫʯʘʝ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʳʭ ʩʚʝʜʝʥʠʡ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʣʠʙʦ ʤʦʨʘʣʴʥʳʡ 
ʵʬʬʝʢʪ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʙʣʘʜʘʪʝʣʷ, ʪʦ ʦʥ ʜʝʨʞʠʪ ʚ ʩʝʢʨʝʪʝ ʢʦʤʤʝʨʯʝʩʢʠ ʚʘʞʥʳʝ ʜʘʥʥʳʝ, ʥʝ ʚʳʩʪʘʚʣʷʝʪ ʠʭ 
ʥʘ ʧʦʢʘʟ, ʥʝ ʧʨʦʜʘʸʪ. ʊʘʢʦʡ ʯʝʣʦʚʝʢ ʠʤʝʝʪ ʧʨʠ ʩʝʙʝ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʢʦʟʳʨʝʤ ʚ 
ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʘʙʦʪʝ. ʧʦʜʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʧʝʰʥʦ ʦʙʭʦʜʠʪʴ ʢʦʥʢʫʨʝʥʪʦʚ 
ʥʘ ʨʳʥʢʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʙʳʪʘ ʧʨʦʜʫʢʪʦʚ ʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʫʩʣʫʛ. 

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʪʦ ʵʪʦ ʘʚʪʦʨ ʩʪʘʪʴʠ. ʏʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʞʫʨʥʘʣʠʩʪʦʤ, 
ʙʣʦʛʛʝʨʦʤ, ʧʠʩʘʪʝʣʝʤ ʠʣʠ ʠʥʦʡ ʧʝʨʩʦʥʦʡ, ʟʘʥʠʤʘʶʱʝʡʩʷ ʩʦʟʜʘʥʠʝʤ ʦʨʠʛʠʥʘʣʴʥʳʭ ʪʝʢʩʪʦʚ ʥʦʚʦʩʪʥʦʛʦ, 
ʨʝʢʣʘʤʥʦʛʦ ʠʣʠ ʠʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʆʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʭʦʜʠʪ ʩʦʙʳʪʠʝ, ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʪʦʠʪ ʦʩʚʝ-
ʪʠʪʴ. ʉʦʟʜʘʸʪ ʯʝʣʦʚʝʢ ʩʪʘʪʴʠ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ, ʣʠʙʦ ʠʥʳʤ ʜʨʫʛʠʤ ʜʦʩʪʫʧʥʳʤ ʩʧʦʩʦʙʦʤ ʚ ʨʘʟ-
ʥʦʦʙʨʘʟʥʳʭ ʞʘʥʨʘʭ: ʧʦʨʪʨʝʪʥʳʡ ʦʯʝʨʢ, ʠʥʪʝʨʚʴʶ, ʨʝʧʦʨʪʘʞ, ʦʧʨʦʩ, ʪʨʝʚʝʣ-ʪʝʢʩʪ, ʟʘʤʝʪʢʫ, ʦʙʲʷʚʣʝʥʠʝ, 
ʦʪʟʳʚ ʠ ʪʘʢ ʜʘʣʝʝ. ɾʫʨʥʘʣʠʩʪ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩʘʤ ʥʘ ʩʝʙʷ, ʣʠʙʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ, ʢʦʪʦʨʘʷ ʚʣʘʜʝʝʪ 
ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʜʘʥʥʦʡ ʢʦʤʧʘʥʠʠ ʠ ʠʤʝʝʪʩʷ ʦʙʣʘʜʘʪʝʣʴ. 

ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʝʝ, ʩʚʝʜʝʥʠʷ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʷʚʣʷʶʪʩʷ ʦʙʱʝʜʦʩʪʫʧʥʳʤʠ. ɻʣʘʚʥʦʝ ï 
ʙʳʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ. ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʩʚʝʜʝʥʠʷ ʧʦʜʭʦʜʷʪ ʜʣʷ ʚʩʝʦʙʱʝʛʦ ʜʦʩʪʫʧʘ. ɺ 
ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʚ ɼʝʢʣʘʨʘʮʠʠ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʯʝʣʦʚʝʢʘ ʠ ʛʨʘʞʜʘʥʠʥʘ ʥʘʰʝʡ ʩʪʨʘ-
ʥʳ ʯʝʨʥʳʤ ʧʦ ʙʝʣʦʤʫ ʥʘʧʠʩʘʥʦ, ʯʪʦ ʣʠʯʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʦʙʨʝ-
ʪʘʪʴ ʝʸ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʝʨʝʩʳʣʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʨʝʧʦʩʪʦʚ, ʩʩʳʣʦʢ. ʊʘʢʞʝ ʨʘʟʨʝʰʝʥʦ ʧʝʨʝʜʘ-
ʚʘʪʴ ʫʩʪʥʦ ʣʠʙʦ ʧʠʩʴʤʝʥʥʦ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʠʣʠ ʨʫʢʦʧʠʩʥʦʤ ʬʦʨʤʘʪʝ, ʩʦʟʜʘʚʘʪʴ ʠ ʟʘʥʠʤʘʪʴʩʷ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʟʘʢʦʥʥʳʤʠ ʠ ʧʨʦʧʠʩʘʥʳ ʚ ʦʬʠʮʠʘʣʴʥʦʤ ʛʣʘʚ-
ʥʦʤ ʜʦʢʫʤʝʥʪʝ. ɿʘʧʨʝʪ ʥʘ ʧʦʜʦʙʥʳʝ ʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʢʘʢʦʡ-
ʣʠʙʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʪʘʡʥʳ (ʦʨʛʘʥʠʟʘʮʠʠ, ʬʠʨʤʳ, ʧʨʝʜʧʨʠʷʪʠʷ, ʛʦʩʫʜʘʨʩʪʚʦ, ʢʦʤʤʝʨʮʠʷ), ʢʦʥʬʠ-
ʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʣʠʯʥʦʩʪʴ, ʨʘʙʦʪʥʠʢʠ, ʩʝʤʴʷ), ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ [1]. 

ɺ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ ʦʪ 27 ʠʶʣʷ 2006 ʛʦʜʘ ʥʦʤʝʨ 149-ʌɿ çʆʙ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠè ʠʤʝʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʚʝʜʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʧʨʘʚʦʚʳʭ 
ʦʪʥʦʰʝʥʠʡ. ʀʩʭʦʜʷ ʠʟ ʥʘʧʠʩʘʥʥʦʛʦ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʜʘʥʥʳʭ [4]: 

- ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʜʦʩʪʫʧʥʘ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠ ʨʘʟʣʠʯʥʳʤ 
ʠʥʳʤ ʩʨʝʜʩʪʚʘʤ ʤʘʩʩʦʚʳʭ ʩʚʝʜʝʥʠʡ. ʉʶʜʘ ʚʭʦʜʷʪ ʧʝʯʘʪʥʳʝ, ʚʝʙ- ʠ ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʝ ʉʄʀ, ʢʦʪʦʨʳʝ 
ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʙʫʢʚʘʣʴʥʦ ʥʘ ʢʘʞʜʦʤ ʰʘʛʫ; 

- ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʩʦʛʣʘʰʝʥʠʶ ʩʪʦʨʦʥ, ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪʥʦʰʝʥʠʷʭ; 

- ʩʚʝʜʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʠʣʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʠʭ ʦʙʱʝʩʪʚʫ, ʧʨʦʧʠʩʘʥʥʳʝ ʚ ɿʘ-
ʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʀʥʪʝʨʝʩʥʦ ʪʦ, ʯʪʦ ʜʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ 
ʦʛʣʘʰʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʬʠʮʠʘʣʴʥʳʤ ʜʦʢʫʤʝʥʪʦʤ; 

- ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʥʠ ʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ ʜʦʣʞʥʳ ʧʦʧʘʩʪʴ ʚ ʦʙʱʠʡ ʜʦʩʪʫʧ ʠ ʙʳʪʴ ʦʛʣʘʰʝʥʥʳʤʠ ʢʘʢ 
ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʇʦʜʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʧʦʜʨʘʟʜʝʣʷʝʪ-
ʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ [4]: 

1) ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ (ʢʦʤʤʝʨʯʝʩʢʘʷ, ʩʣʫʞʝʙʥʘʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ, ʣʠʯʥʘʷ, ʩʝʤʝʡ-



46 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

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

ʥʘʷ ʪʘʡʥʳ ʧʣʶʩ ʧʝʨʩʦʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʯʝʣʦʚʝʢʝ); 
2) ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʪʘʡʥʘ. ʆʭʨʘʥʘ ʧʦʜʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɿʘʢʦʥʦʤ 

ʈʦʩʩʠʠ. 
ʆ ʧʦʩʣʝʜʥʝʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦ ʝʸ ʧʨʘʚʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʦʠʪ ʨʘʩʩʢʘʟʘʪʴ ʧʦ-

ʜʨʦʙʥʝʝ. ɿʘʱʠʪʘ ʧʦʜʦʙʥʳʭ ʩʚʝʜʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ 
ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʭ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ, ʫʜʘʣʝ-
ʥʠʷ ʚ ʧʨʠʥʮʠʧʝ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ, ʙʣʦʢʠʨʦʚʢʠ, ʥʝʨʝʘʣʴʥʦʩʪʴ ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʪʘʢ ʜʘʣʝʝ. ʅʘʢʘʟʘʥʠʷ ʟʘ 
ʧʦʜʦʙʥʳʝ ʜʝʡʩʪʚʠʷ ʥʦʩʷʪ ʧʨʘʚʦʚʦʡ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʠ ʪʝʭʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ.  

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʠʤʝʶʪʩʷ ʜʚʘ ʦʨʛʘʥʘ, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʧʨʦʮʝʩʩ ʫʪʝʯʢʠ ʜʘʥʥʳʭ, 
ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʨʘʩʢʨʳʪʠʝ ʩʝʢʨʝʪʥʦʩʪʠ. ʊʘʢʞʝ ʦʥʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʠ ʭʨʘʥʝʥʠʝ ʧʦʜʦʙʥʦʡ ʠʥʬʦʨ-
ʤʘʮʠʠ. ʊʘʢʠʝ ʦʨʛʘʥʳ ʩʧʦʩʦʙʥʳ ʨʝʘʣʠʟʦʚʘʪʴ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʤʝʨʳ ʚ ʮʝʣʷʭ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥ-
ʥʦʛʦ ʜʦʩʪʫʧʘ.  

ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʌʉɹ ï ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʌʉʊʕʂ ï 
ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʠ ʵʢʩʧʦʨʪʥʦʤʫ ʢʦʥʪʨʦʣʶ. ɼʦʙʘʚʠʤ, ʯʪʦ ʜʘʥʥʳʝ ʦʨʛʘʥʳ, ʧʦʤʠʤʦ 
ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʭ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʛʣʘʩʢʝ, ʪʘʢʞʝ 
ʩʧʦʩʦʙʥʳ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʷʚʣʷʶʱʫʶʩʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ, ʠ ʟʘʥʦʩʠʪʴ ʝʸ ʚ ʙʘʟʫ ʜʣʷ ʦʭʨʘ-
ʥʳ ʦʪ ʧʦʩʪʦʨʦʥʥʠʭ ʣʠʮ [2].  

ʉʪʨʘʪʝʛʠʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʦʮʠʫʤʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʣʘʥʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦ-
ʪʦʨʘʷ ʥʘʯʘʣʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ 7 ʬʝʚʨʘʣʷ 2008 ʛʦʜʘ, ʩʦʦʙʱʘʝʪ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ʩʦʭʨʘʥʥʦʩʪʠ ʩʚʝʜʝʥʠʡ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʦʚ ʚʦ ʚʨʝʤʷ ʚʦʟʚʝʜʝʥʠʷ ʤʘʩʰʪʘʙʥʦʛʦ ʦʙʱʝʩʪʚʘ, 
ʠʥʪʝʨʝʩʫʶʱʝʛʦʩʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʜʘʥʥʳʤʠ ʠ ʥʦʚʦʩʪʷʤʠ, ʧʨʦʚʦʟʛʣʘʰʝʥʥʦʛʦ ʚ ʆʢʠʥʘʚʩʢʦʡ ʭʘʨʪʠʠ, ʢʦ-
ʪʦʨʫʶ 22 ʠʶʥʷ 2000 ʛʦʜʘ ʧʦʜʧʠʩʘʣ ʩʘʤ ʇʨʝʟʠʜʝʥʪ ʈʦʩʩʠʠ [3].  

ʊʝʧʝʨʴ ʧʝʨʝʡʜʸʤ ʢ ɼʦʢʪʨʠʥʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢ ʂʦʥʮʝʧʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʜʘʥʥʦʤ ʜʦʢʫʤʝʥʪʝ ʠʤʝʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʪʨʘʢʪʦʚʢʘ ʪʝʨʤʠʥʫ çʠʥ-
ʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè. ɺ ɼʦʢʪʨʠʥʝ ʫʢʘʟʘʥʦ, ʯʪʦ ʫʧʦʤʷʥʫʪʦʝ ʧʦʥʷʪʠʝ ï ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʟʘʱʠʱʝʥ-
ʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʦʙʣʘʩʪʴʶ ʩʚʝʜʝʥʠʡ ʠ ʜʘʥʥʳʭ. 
ʆʥʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʤʝʶʪ ʚ ʩʝʙʝ ʩʦʚʤʝʱʝʥʠʝ ʞʝʣʘʥʠʡ ʠʥʜʠʚʠʜʘ, ʩʦʮʠʫʤʘ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ, ʝʸ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ.  

ɺ ɿʘʢʦʥʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʤʝʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʨʝʛʫʣʠʨʦ-
ʚʘʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʡʥʳʭ ʩʚʝʜʝʥʠʡ. ʋʢʘʟʘʥʥʳʝ ʥʦʨʤʳ ʠ ʩʦʟʜʘʶʪ ʩʝʢʨʝʪʥʳʡ ʨʝʞʠʤ ʜʘʥʥʳʭ, 
ʟʘʧʨʝʱʝʥʥʳʭ ʢ ʦʙʱʝʜʦʩʪʫʧʥʦʩʪʠ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʥ, ʚ ʩʚʦʶ ʦʯʝ-
ʨʝʜʴ, ʠʤʝʝʪ ʪʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʘʢ [4]: 

- ʧʦʩʪʦʨʦʥʥʠʝ ʣʠʯʥʦʩʪʠ ʥʝ ʜʦʣʞʥʳ ʟʥʘʪʴ ʦ ʩʝʢʨʝʪʥʳʭ ʜʘʥʥʳʭ; 
- ʦʨʛʘʥʳ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʩʦʭʨʘʥʥʦʩʪʴʶ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʩʚʝʜʝʥʠʡ, ʦʢʘʟʳʚʘʶʪ ʠʥʪʝʨʝʩ ʢ ʪʦʤʫ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʦʭʨʘʥʫ ʠʥʬʦʨʤʘʮʠʠ; 
- ʧʦ ɿʘʢʦʥʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʜʦʙʥʳʝ ʜʘʥʥʳʝ ʥʝ ʠʤʝʶʪ ʦʙʱʝʛʦ ʜʦʩʪʫʧʘ ʢ ʠʭ ʧʨʦʯʪʝʥʠʶ, 

ʨʘʟʛʣʘʰʝʥʠʶ, ʢʦʧʠʨʦʚʘʥʠʶ ʠ ʧʨʦʯʠʭ ʟʘʧʨʝʱʝʥʥʳʭ ʜʝʡʩʪʚʠʡ.  
ʀʥʪʝʨʝʩʥʦ ʪʦ, ʯʪʦ ʚ ʧʨʘʚʦʚʳʭ ʦʩʥʦʚʘʭ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʝʩʪʴ ʢʘʢ 

ʧʣʶʩʳ, ʪʘʢ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ, ʥʦ ʚʩʸ ʞʝ ʤʠʥʫʩʳ. ʊʘʢʠʝ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʫʩʪʴ ʚʘʞ-
ʥʳʝ ʠ ʩʝʢʨʝʪʥʳʝ ʜʘʥʥʳʝ ʟʘʱʠʱʝʥʳ, ʦʜʥʘʢʦ ʚʩʸ ʞʝ ʩʫʱʝʩʪʚʫʶʪ ʤʦʰʝʥʥʠʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ 
ʜʦʩʪʫʧ ʢ ʙʘʟʝ ʜʘʥʥʳʭ, ʩʚʦʨʦʚʘʪʴ ʪʘʡʥʳ ʠ ʦʧʫʙʣʠʢʦʚʘʪʴ ʠʭ ʚ ʦʙʱʝʤ ʜʦʩʪʫʧʝ. ʆʥʠ ʵʪʦ ʜʝʣʘʶʪ ʨʘʟʣʠʯ-
ʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʘʪʘʢʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʳ ʠ ʠʥʳʝ ʛʘʜʞʝʪʳ, ʧʦʣʥʦʩʪʴʶ ʦʪʜʘʚʘʷ ʚʣʘʩʪʴ ʥʘʜ 
ʥʠʤʠ ʭʘʢʝʨʘʤ. 

ʏʪʦʙʳ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʧʦʜʦʙʥʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʘʥʪʠʚʠʨʫʩʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʦʙ-
ʥʘʨʫʞʠʚʘʶʪ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʊʘʢʞʝ ʙʳʣʠ ʧʨʠʜʫʤʘʥʳ DLP-ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʳʝ ʟʘʱʠʪʠʪʴ ʢʦʤʧʴʶʪʝʨ ʦʪ 
ʚʠʨʫʩʦʚ ʠ ʫʪʝʯʢʠ ʙʘʟ ʜʘʥʥʳʭ. 

ʀʥʬʦʨʤʘʮʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʚʝʢʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʘ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ 
ʠ ʪʘʢʠʝ ʩʚʝʜʝʥʠʷ, ʦ ʢʦʪʦʨʳʭ ʩʦʮʠʫʤʫ ʣʫʯʰʝ ʥʝ ʟʥʘʪʴ. ʋʢʘʟʘʥʥʳʝ ʚʠʜʳ ʜʘʥʥʳʭ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʡ 
ʜʦʩʪʫʧ. ʀʭ ʫʪʝʯʢʘ, ʫʥʠʯʪʦʞʝʥʠʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʧʦʩʦʙʥʦ ʧʨʠʚʝʩʪʠ ʢ ʧʣʘʯʝʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʝʤ. 
ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ɼʦʢʪʨʠʥʳ, ʨʘʟʣʠʯʥʳʝ ʧʦʣʦʞʝʥʠʷ ʚ ʂʦʥʩʪʠʪʫʮʠʠ ʠ ʌʝʜʝʨʘʣʴʥʦʤ ɿʘʢʦʥʝ, 



ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 47 

 

VIII International scientific conference | www.naukaip.ru 

ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʭʨʘʥʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ 
ʩʚʝʜʝʥʠʡ ʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʪʘʡʥ ï ʚʘʞʥʘʷ ʟʘʜʘʯʘ ʦʨʛʘʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʌʉɹ ʠ ʌʉʊʕʂ.  
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ʌɻɹʆʋ ɺʆ çʄʫʨʤʘʥʩʢʠʡ ʘʨʢʪʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè,  

ʬʠʣʠʘʣ ʄɸɻʋ ʚ ʛ. ɸʧʘʪʠʪʳ   
 

 
ɸʪʦʤʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ï ʵʪʦ ʪʝʧʣʦʚʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ, ʚ ʢʦʪʦʨʦʡ ʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ. ʕʪʦ ʪʝʧʣʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʧʘʨʘ (ʥʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʦ ʠʣʠ ʯʝʨʝʟ ʧʘʨʦʛʝʥʝʨʘʪʦʨ), ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ ʧʘʨʦʚʫʶ ʪʫʨʙʠʥʫ, ʩʦʝʜʠʥʝʥʥʫʶ ʩ ʛʝ-
ʥʝʨʘʪʦʨʦʤ, ʚʳʨʘʙʘʪʳʚʘʶʱʠʤ ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʜʝʨʥʳʤʠ ʨʝʘʢʪʦʨʘʤʠ 
ʷʚʣʷʶʪʩʷ ʣʝʛʢʦʚʦʜʥʳʝ ʨʝʘʢʪʦʨʳ (LWR), ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʜʣʠʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʝʛʢʘʷ ʚʦʜʘ. ʊʠʧʠʯ-
ʥʘʷ ʥʦʤʠʥʘʣʴʥʘʷ ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ ʨʝʘʢʪʦʨʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 3400 ʄɺʪ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʠʩʪʦʡ 
ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ 1100 ʄɺʪ [1]. ɺ 2021 ʛʦʜʫ ʚ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ  443 ʷʜʝʨʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 
ʨʝʘʢʪʦʨʦʚ  ʠ 50 ʚ ʩʪʘʜʠʠ ʩʦʦʨʫʞʝʥʠʷ [2].  

ɸʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ï ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ, ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 
ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʟʘʪʨʘʪ ʥʘ ʪʦʧʣʠʚʦ, ʙʝʟʫʛʣʝʨʦʜʥʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ. ʉʨʝʜʠ ʤʠʥʫʩʦʚ ʚʘʞʥʦ ʚʳʜʝʣʠʪʴ 
ʦʪʨʘʙʦʪʘʚʰʝʝ ʷʜʝʨʥʦʝ ʪʦʧʣʠʚʦ, ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ [3]. ʕʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʚʳʨʘʙʘʪʳʚʘʝʤʘʷ ʷʜʝʨʥʳ-
ʤʠ ʨʝʘʢʪʦʨʘʤʠ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʦʪʭʦʜʦʚ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦ ʫʧʨʘʚʣʷʝʪʩʷ ʩ ʩʘʤʦʛʦ 
ʥʘʯʘʣʘ ʛʨʘʞʜʘʥʩʢʦʡ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʪʨʘʪʝʛʠʡ ʫʧʨʘʚʣʝʥʠʷ, ʪʘ-
ʢʠʭ ʢʘʢ ʧʨʷʤʘʷ ʫʪʠʣʠʟʘʮʠʷ ʠʣʠ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʝʘʢʪʦʨʘʭ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʙʦʣʝʝ ʥʠʟʢʦʫʛʣʝ-
ʨʦʜʠʩʪʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʣʶʙʦʡ ʜʨʫʛʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʷʜʝʨʥʳʡ ʩʝʢʪʦʨ ʥʝʩʝʪ 
ʧʦʣʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʚʩʝ ʩʚʦʠ ʦʪʭʦʜʳ. ʄʥʦʛʠʝ ʦʙʲʝʢʪʳ ʧʦʩʪʦʷʥʥʦʛʦ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ ʥʠʟʢʦ-
ʛʦ ʠ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʥʘʭʦʜʷʪʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʦʙʲʝʢʪʳ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʦʪʭʦʜʦʚ ʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʘʪʦʤʥʦʡ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʨʘʩʩʤʦʪ-
ʨʝʥʳ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ; ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʵʣʝʢʪʨʦ-
ʵʥʝʨʛʠʠ ʠ ʦʢʫʧʘʝʤʦʩʪʠ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʠ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ; ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʧʨʝʠʤʫʱʝʩʪʚʝ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ, ʚʝʪʨʦʛʝʥʝʨʘ-
ʪʦʨʳ, ʘʪʦʤʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. 
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Abstract: the article presents a comparative analysis of nuclear and alternative energy, their advantages and 
disadvantages are considered; an analysis of the cost of electricity generated and the payback of wind genera-
tors and solar panels is carried out; conclusions are drawn about the advantages of using nuclear energy. 
Key words: nuclear power, alternative energy, solar panels, wind generators, nuclear power plants. 
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ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ ï ʚ ʩʪʘʜʠʠ ʨʝʘʣʠʟʘʮʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 
ʗʜʝʨʥʳʝ ʦʪʭʦʜʳ ʥʠʢʦʛʜʘ ʥʝ ʧʨʠʯʠʥʷʣʠ ʚʨʝʜʘ ʣʶʜʷʤ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʟʘʙʣʫʞʜʝʥʠʝ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ, ʧʦʩʢʦʣʴʢʫ ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʠ ʷʜʝʨʥʳʭ ʦʪʭʦʜʦʚ ʦʩʪʘʶʪʩʷ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʚ ʪʝʯʝʥʠʝ ʤʠʣʣʠʘʨ-
ʜʦʚ ʣʝʪ, ʫʛʨʦʟʘ ʜʦʣʞʥʘ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʪʘʢ. ʆʩʪʘʚʘʷʩʴ ʩʣʘʙʦʨʘ-
ʜʠʦʘʢʪʠʚʥʳʤ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʪʳʩʷʯ ʣʝʪ, ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʦʪʭʦʜʦʚ, 
ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʨʦʙʣʝʤʳ ʩʦ ʟʜʦʨʦʚʴʝʤ, ʨʘʩʧʘʜʝʪʩʷ ʜʦ ʙʝʟʦʧʘʩʥʦʛʦ ʫʨʦʚʥʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴ-
ʢʠʭ ʩʦʪʝʥ ʣʝʪ. ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚ ʧʦʥʠʤʘʥʠʠ ʪʦʛʦ, ʧʦʯʝʤʫ ʭʨʘʥʠʣʠʱʘ ʷʜʝʨʥʳʭ ʦʪʭʦʜʦʚ ʥʝ ʧʨʝʜ-
ʩʪʘʚʣʷʶʪ ʫʛʨʦʟʳ ʜʣʷ ʟʜʦʨʦʚʴʷ, ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 
ʦʙʥʘʨʫʞʝʥʳ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʚ ʩʣʫʯʘʝ ʫʪʝʯʢʠ, ʙʫʜʝʪ ʦʯʝʥʴ ʥʝʙʦʣʴʰʠʤ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʦʢʨʫʞʘʶ-
ʱʘʷ ʩʨʝʜʘ, ʚ ʢʦʪʦʨʦʡ ʤʳ ʞʠʚʝʤ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʯʝʣʦʚʝʯʝʩʢʦʝ ʪʝʣʦ, ʝʩʪʝʩʪʚʝʥʥʦ ʨʘʜʠʦʘʢʪʠʚʥʘ. ʈʘʜʠʘʮʠʷ 
ï ʥʝʠʟʙʝʞʥʘʷ ʯʘʩʪʴ ʞʠʟʥʠ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ, ʠ ʞʠʟʥʴ ʨʘʟʚʠʚʘʣʘʩʴ ʠ ʧʨʦʮʚʝʪʘʝʪ ʚ ʵʪʦʡ ʨʘʜʠʦʘʢʪʠʚʥʦʡ 
ʩʨʝʜʝ, ʠ ʜʦʟʳ ʠʟ ʭʨʘʥʠʣʠʱʘ ʷʜʝʨʥʳʭ ʦʪʭʦʜʦʚ ʙʳʣʠ ʙʳ ʧʦʯʪʠ ʚ 50 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʩʨʝʜʥʠʡ ʨʘʜʠʘʮʠ-
ʦʥʥʳʡ ʬʦʥ. 

ɺʦ ʚʩʝʤ ʤʠʨʝ ʩʫʱʝʩʪʚʫʶʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ: ʥʝʢʦʪʦʨʳʝ ʩʪʨʘʥʳ ʜʝ-
ʩʷʪʠʣʝʪʠʷʤʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ ʦʪʨʘʙʦʪʘʥʥʦʝ ʷʜʝʨʥʦʝ ʪʦʧʣʠʚʦ; ʜʨʫʛʠʝ ʚʳʙʨʘʣʠ ʧʨʷʤʦʝ ʟʘʭʦʨʦʥʝʥʠʝ. 
ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʤʘʪʝʨʠʘʣʘ ʚ ʦʪʨʘʙʦʪʘʥʥʦʤ ʪʦʧʣʠʚʝ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʨʘʙʦʪʘʥʘ. ʇʨʠʤʝʨʥʦ 97%  ʤʦʞʥʦ 
ʙʳʣʦ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʚ ʥʝʢʦʪʦʨʳʭ ʪʠʧʘʭ ʨʝʘʢʪʦʨʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʪʠʣʠ-
ʟʘʮʠʷ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʠʟʚʣʝʯʝʥʠʠ ʧʣʫʪʦʥʠʷ ʠ ʫʨʘʥʘ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ 
ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʦʙʳʯʥʳʭ ʨʝʘʢʪʦʨʘʭ. ʊʘʢʠʝ ʩʪʨʘʥʳ, ʢʘʢ ʌʨʘʥʮʠʷ, ʗʧʦʥʠʷ, ɻʝʨʤʘʥʠʷ, ɹʝʣʴʛʠʷ 
ʠ ʈʦʩʩʠʷ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʝʨʝʨʘʙʦʪʢʫ ʧʣʫʪʦʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʫʤʝʥʴʰʘʷ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ ʩʚʦʠʭ ʦʪʭʦʜʦʚ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ (ʧʨʠʤʝʨʥʦ 4%), ʚ 
ʦʩʥʦʚʥʦʤ ʧʨʦʜʫʢʪʳ ʜʝʣʝʥʠʷ, ʚʩʝ ʝʱʝ ʪʨʝʙʫʶʪ ʟʘʭʦʨʦʥʝʥʠʷ ʚ ʭʨʘʥʠʣʠʱʝ ʠ ʠʤʤʦʙʠʣʠʟʫʶʪʩʷ ʧʫʪʝʤ 
ʩʤʝʰʠʚʘʥʠʷ ʠʭ ʩʦ ʩʪʝʢʣʦʤ ʚ ʧʨʦʮʝʩʩʝ, ʥʘʟʳʚʘʝʤʦʤ ʚʠʪʨʠʬʠʢʘʮʠʝʡ. 

ʉʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʷ ï ʵʪʦ ʧʨʦʩʪʦ ʙʘʪʘʨʝʷ, ʟʘʨʷʞʝʥʥʘʷ ʵʥʝʨʛʠʝʡ ʦʪ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ. ʇʨʦʱʝ ʛʦ-
ʚʦʨʷ, ʩʦʣʥʝʯʥʘʷ ʧʘʥʝʣʴ ʨʘʙʦʪʘʝʪ, ʧʦʟʚʦʣʷʷ ʬʦʪʦʥʘʤ ʠʣʠ ʯʘʩʪʠʮʘʤ ʩʚʝʪʘ ʚʳʙʠʚʘʪʴ ʵʣʝʢʪʨʦʥʳ ʠʟ ʘʪʦ-
ʤʦʚ, ʩʦʟʜʘʚʘʷ ʧʦʪʦʢ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. ʉʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ ʩʦʩʪʦʷʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʤʝʣʢʠʭ ʙʣʦʢʦʚ, ʥʘʟʳʚʘʝ-
ʤʳʭ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʂʘʞʜʳʡ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʩʵʥʜʚʠʯ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ ʢʫʩʦʯʢʦʚ ʧʦʣʫʧʨʦʚʦʜʷʱʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʙʳʯʥʦ ʢʨʝʤʥʠʷ, ʪʦʛʦ ʞʝ ʤʘʪʝʨʠʘ-
ʣʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʝ. 

ɼʣʷ ʨʘʙʦʪʳ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ. ʇʦʜʦʙʥʦ 
ʤʘʛʥʠʪʥʦʤʫ ʧʦʣʶ, ʚʦʟʥʠʢʘʶʱʝʤʫ ʠʟ-ʟʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʧʦʣʶʩʦʚ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʚʦʟʥʠʢʘʝʪ ʧʨʠ 
ʨʘʟʜʝʣʝʥʠʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʟʘʨʷʜʦʚ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʵʪʦ ʧʦʣʝ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ "ʜʦʣʠʚʘʶʪ" ʢʨʝʤʥʠʡ 
ʜʨʫʛʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʧʨʠʜʘʚʘʷ ʢʘʞʜʦʤʫ ʢʫʩʦʯʢʫ ʩʵʥʜʚʠʯʘ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʣʝʢ-
ʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥʠ ʟʘʩʝʚʘʶʪ ʬʦʩʬʦʨ ʚ ʚʝʨʭʥʠʡ ʩʣʦʡ ʢʨʝʤʥʠʷ, ʢʦʪʦʨʳʡ ʜʦʙʘʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʵʣʝʢʪʨʦʥʳ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʘʨʷʜʦʤ ʢ ʵʪʦʤʫ ʩʣʦʶ. ʄʝʞʜʫ ʪʝʤ, ʥʠʞʥʠʡ ʩʣʦʡ ʧʦʣʫʯʘʝʪ ʜʦʟʫ ʙʦʨʘ, ʯʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʤʝʥʴʰʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʵʣʝʢʪʨʦʥʦʚ ʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʟʘʨʷʜʫ. ɺʩʝ ʵʪʦ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ 
ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʥʘ ʩʪʳʢʝ ʤʝʞʜʫ ʩʣʦʷʤʠ ʢʨʝʤʥʠʷ. ɿʘʪʝʤ, ʢʦʛʜʘ ʬʦʪʦʥ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʚʳʙʠʚʘʝʪ 
ʵʣʝʢʪʨʦʥ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʚʳʪʘʣʢʠʚʘʝʪ ʵʪʦʪ ʵʣʝʢʪʨʦʥ ʠʟ ʢʨʝʤʥʠʝʚʦʛʦ ʧʝʨʝʭʦʜʘ. ʄʝʪʘʣʣʠʯʝʩʢʠʝ 
ʧʨʦʚʦʜʷʱʠʝ ʧʣʘʩʪʠʥʳ ʧʦ ʙʦʢʘʤ ʷʯʝʡʢʠ ʩʦʙʠʨʘʶʪ ʵʣʝʢʪʨʦʥʳ ʠ ʧʝʨʝʥʦʩʷʪ ʠʭ ʥʘ ʧʨʦʚʦʜʘ. ɺ ʵʪʦʪ ʤʦʤʝʥʪ 
ʵʣʝʢʪʨʦʥʳ ʤʦʛʫʪ ʪʝʯʴ, ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʠʩʪʦʯʥʠʢ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʪʠʧʳ ʩʦʣʥʝʯʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʷ ʩʦʣʥʝʯʥʫʶ ʪʝʧʣʦʚʫʶ 
ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʫʶ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ (CSP), ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʠʥʘʯʝ, ʯʝʤ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ 
ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ, ʥʦ ʚʩʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʵʥʝʨʛʠʶ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʣʠʙʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, 
ʣʠʙʦ ʜʣʷ ʥʘʛʨʝʚʘ ʚʦʜʳ ʠʣʠ ʚʦʟʜʫʭʘ [4].  

ʉʦʣʥʝʯʥʳʡ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ ʩʦʩʪʦʠʪ ʠʟ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʪʝʢʣʘ, EVA, ʟʘʜʥʝʛʦ 
ʣʠʩʪʘ ʠ ʨʘʤʳ. ɺʩʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʩʳʨʴʷ, ʢʦʪʦʨʳʤ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʧʝʩʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʣʥʝʯ-
ʥʳʭ ʧʘʥʝʣʝʡ ʩʜʝʣʘʥʳ ʠʟ ʢʨʝʤʥʠʷ. ʆʥ ʚ ʠʟʦʙʠʣʠʠ ʜʦʩʪʫʧʝʥ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʚʪʦʨʳʤ ʧʦ ʜʦʩʪʫʧʥʦʩʪʠ ʵʣʝ-
ʤʝʥʪʦʤ ʥʘ ɿʝʤʣʝ. ʆʜʥʘʢʦ ʧʨʝʚʨʘʱʝʥʠʝ ʧʝʩʢʘ ʚ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʢʨʝʤʥʠʡ ʦʙʭʦʜʠʪʩʷ ʜʦʨʦʛʦ ʠ ʷʚ-
ʣʷʝʪʩʷ ʵʥʝʨʛʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ. ɺʳʩʦʢʦʯʠʩʪʳʡ ʢʨʝʤʥʠʡ ʧʦʣʫʯʘʶʪ ʠʟ ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ ʚ ʜʫʛʦʚʦʡ ʧʝʯʠ 



50 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

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

ʧʨʠ ʦʯʝʥʴ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 
ʂʘʞʜʘʷ ʠʟ ʧʣʘʩʪʠʥ ʢʨʝʤʥʠʷ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ, ʠ ʥʘ ʢʘʞʜʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʙʘʚʣʷʶʪʩʷ ʤʝʪʘʣʣʠʯʝ-

ʩʢʠʝ ʧʨʦʚʦʜʥʠʢʠ. ʇʨʦʚʦʜʥʠʢʠ ʧʨʠʜʘʶʪ ʧʣʘʩʪʠʥʝ ʩʝʪʯʘʪʫʶ ʤʘʪʨʠʮʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʧʨʝ-
ʦʙʨʘʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʨʝʜʣʦʞʝʥʠʷʤʠ 
ʥʘ ʨʳʥʢʝ ʷʚʣʷʶʪʩʷ: 48-ʩʦʪʦʚʳʭ ʧʘʥʝʣʝʡ ï ʧʦʜʭʦʜʷʪ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʞʠʣʳʭ ʢʨʳʰ; 60-ʢʣʝʪʦʯʥʳʝ ʧʘʥʝʣʠ 
ï ʵʪʦ ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʟʤʝʨ ʠ 72-̫ ʯʝʠʩʪʳʝ ʧʘʥʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʫʩʪʘʥʦʚʦʢ. ʇʦ-
ʩʣʝ ʪʦʛʦ ʢʘʢ ʷʯʝʡʢʠ ʩʣʦʞʝʥʳ ʚʤʝʩʪʝ, ʥʘ ʣʠʮʝʚʫʶ ʩʪʦʨʦʥʫ, ʦʙʨʘʱʝʥʥʫʶ ʢ ʩʦʣʥʮʫ, ʜʦʙʘʚʣʷʝʪʩʷ ʪʦʥʢʠʡ 
ʩʣʦʡ (ʦʢʦʣʦ 6-7 ʤʤ) ʩʪʝʢʣʘ ʜʣʷ ʟʘʱʠʪʳ. ɿʘʜʥʠʡ ʣʠʩʪ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʦʯʝʥʴ ʧʨʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩʥʦ-
ʚʝ ʧʦʣʠʤʝʨʘ. ʕʪʦ ʧʨʝʜʦʪʚʨʘʪʠʪ ʧʦʧʘʜʘʥʠʝ ʚʦʜʳ, ʧʦʯʚʳ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʧʘʥʝʣʴ ʩʟʘʜʠ. ɿʘʪʝʤ 
ʜʦʙʘʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʢʦʨʦʙʢʘ, ʯʪʦʙʳ ʚʢʣʶʯʠʪʴ ʩʦʝʜʠʥʝʥʠʷ ʚʥʫʪʨʠ ʤʦʜʫʣʷ.  

ʉʪʘʥʜʘʨʪʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʚ ʦʪʨʘʩʣʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 25 ʜʦ 30 ʣʝʪ. ɺ ʩʨʝʜʥʝʤ ʩʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʷ 
1.5 ʥʘ 1.5 ʤʝʪʨʘ ʚʳʨʘʙʘʪʳʚʘʝʪ  0,105 ʂɺʪ ʠ ʩʪʦʠʪ ʦʢʦʣʦ 10 ʪʳʩʷʯ ʨʫʙʣʝʡ [5]. 

ɺʝʪʨʦʛʝʥʝʨʘʪʦʨ ï ʵʪʦ ʵʚʦʣʶʮʠʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʚʝʪʨʷʥʳʭ ʤʝʣʴʥʠʮ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʩʝʣʴ-
ʩʢʠʭ ʨʘʡʦʥʘʭ. ʀʭ ʮʝʣʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʜʣʷ ʩʦ-
ʟʜʘʥʠʷ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʵʥʝʨʛʠʶ ʤʝʥʝʝ ʨʘʩʪʦʯʠʪʝʣʴʥʳʤ ʩʧʦʩʦʙʦʤ. ʆʥʠ ʨʘʙʦʪʘʶʪ, ʠʩʧʦʣʴʟʫʷ 
ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚʝʪʨʘ, ʢʦʪʦʨʳʡ ʪʦʣʢʘʝʪ ʣʦʧʘʩʪʠ ʪʫʨʙʠʥʳ ʠ ʚʨʘʱʘʝʪ ʜʚʠʛʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʧʨʝʦʙ-
ʨʘʟʫʝʪ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚʨʘʱʝʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʤ. 

ɺʝʪʨʦʛʝʥʝʨʘʪʦʨ ï ʵʪʦ ʚʨʘʱʘʶʱʠʝʩʷ ʤʘʰʠʥʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 
ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʩ ʯʠʩʪʦʡ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʝʡ. ɺʝʪʨʷʥʳʝ 
ʪʫʨʙʠʥʳ ï ʦʪʣʠʯʥʳʡ ʩʧʦʩʦʙ ʩʵʢʦʥʦʤʠʪʴ ʜʝʥʴʛʠ ʠ ʩʜʝʣʘʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʯʠʩʪʦʡ ʠ ʟʝʣʝʥʦʡ. ʈʘʟʨʘ-
ʙʦʪʢʘ ʚʝʪʨʷʥʳʭ ʪʫʨʙʠʥ ï ʵʪʦ ʚʘʞʥʳʡ ʰʘʛ ʥʘ ʧʫʪʠ ʢ ʧʝʨʝʩʤʦʪʨʫ ʪʦʛʦ, ʢʘʢ ʤʳ ʧʨʦʠʟʚʦʜʠʤ ʥʘʰʫ ʵʥʝʨʛʠʶ 
[6]. ɺʝʪʨʦʛʝʥʝʨʘʪʦʨʳ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʚʝʪʨʷʥʦʡ ʪʫʨʙʠʥʳ, ʨʘʙʦʪʘʶʪ ʧʦ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ. 
ʕʪʦʪ ʧʨʠʥʮʠʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʣʠ ʤʘʛʥʠʪʳ ʚʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʢʘʪʫʰʢʠ ʧʨʦʚʦʣʦʢʠ ʠʣʠ ʢʘʪʫʰʢʘ 
ʧʨʦʚʦʣʦʢʠ ʚʨʘʱʘʝʪʩʷ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ, ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ʉʫʱʝ-
ʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ 
ʚʥʝʜʨʝʥʠʠ ʚ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʝ. ʇʝʨʚʳʡ ʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʪʠʧ ï ʵʪʦ ʚʝʪʨʷʥʘʷ ʪʫʨʙʠʥʘ ʩ ʛʦ-
ʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʴʶ, ʢʦʪʦʨʘʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʚʘʣ, ʠʜʫʱʠʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʣʦʧʘʩʪʷʤ, 
ʚʨʘʱʘʶʱʠʤʩʷ ʚʝʨʪʠʢʘʣʴʥʦ. ʕʪʠ ʚʝʪʨʦʪʫʨʙʠʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʢʨʫʧʥʳʭ 
ʚʝʪʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ, ʘ ʪʘʢʞʝ ʚ ʦʜʠʥʦʯʥʳʭ ʦʧʝʨʘʮʠʷʭ. ɺʪʦʨʦʡ ʪʠʧ ï ʵʪʦ ʚʝʪʨʦʪʫʨʙʠʥʘ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ 
ʦʩʴʶ. ʂʘʢ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʪʫʨʙʠʥʘ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʠʤʝʝʪ ʚʝʨʪʠʢʘʣʴʥʳʡ ʚʘʣ, ʚ ʢʦ-
ʪʦʨʦʤ ʣʦʧʘʩʪʠ ʠʣʠ ʨʦʪʦʨ ʩʦʝʜʠʥʝʥʳ ʠ ʚʨʘʱʘʶʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʚʘʨʠʘʥʪʦʚ ʚʝʪʨʦ-
ʪʫʨʙʠʥʳ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ, ʥʦ ʛʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠ-
ʚʘʥʠʝ ʧʨʦʱʝ, ʧʦʪʦʤʫ ʯʪʦ ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ ʠ ʛʝʥʝʨʘʪʦʨ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳ. 

ʕʥʝʨʛʠʷ ʚʝʪʨʘ ʷʚʣʷʝʪʩʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʠ ʧʨʝʜʣʘʛʘʝʪ çʟʝʣʝʥʦʝè ʨʝʰʝʥʠʝ 
ʧʨʦʙʣʝʤʳ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʝʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʷ ʚʝʪʨʷʥʳʭ ʪʫʨʙʠʥ ʷʚʣʷʝʪʩʷ ʰʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʥʠ ʩʦʟʜʘʶʪ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʝʤʘ-
ʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʚʝʪʨʷʥʳʭ ʪʫʨʙʠʥ ʥʘ ʜʠʢʫʶ ʧʨʠʨʦʜʫ, ʠ ʝʩʪʴ ʦʯʝʚʠʜʥʳʝ 
ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ ʜʣʷ ʞʠʟʥʠ ʧʪʠʮ ʠ ʣʝʪʫʯʠʭ ʤʳʰʝʡ. ɹʦʣʴʰʠʥʩʪʚʦ 
ʩʪʨʘʥ ʩ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʫʩʪʘʥʦʚʠʣʠ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʠʩʢʣʶʯʘʶʪ ʦʧʨʝʜʝʣʝʥ-
ʥʳʝ ʦʙʣʘʩʪʠ ʠʟ ʨʘʟʚʠʪʠʷ, ʪʘʢʠʝ ʢʘʢ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ ʠʣʠ ʧʨʠʨʦʜʥʳʝ ʟʘʧʦʚʝʜʥʠʢʠ.  

ʊʘʢ ʢʘʢ çʩʥʘʙʞʝʥʠʝè ʟʘʚʠʩʠʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʥʝʣʴʟʷ ʧʦʣʥʦʩʪʴʶ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʥʝʛʦ ʚ ʨʘʡʦ-
ʥʘʭ, ʛʜʝ ʜʫʝʪ ʚʝʪʝʨ ʥʝ ʩ ʧʦʩʪʦʷʥʥʦʡ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ. ɺʝʪʨʷʥʳʝ ʪʫʨʙʠʥʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʚʨʝʞʜʝʥʳ ʧʨʠ 
ʛʨʦʟʝ ʚ ʙʦʣʝʝ ʪʝʧʣʦʤ ʢʣʠʤʘʪʝ,  ʘ  ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʙʣʝʜʝʥʝʪʴ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʚʳ-
ʨʘʙʦʪʢʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ [7]. 

ʕʥʝʨʛʠʷ ʚʝʪʨʘ ʥʝ ʧʨʦʩʦʯʠʣʘʩʴ ʚ ʦʩʥʦʚʥʫʶ ʩʝʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʚ 
ʨʷʜʝ ʙʝʨʝʛʦʚʳʭ ʩʪʨʘʥ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 42 %. ʕʥʝʨʛʠʷ ʚʝʪʨʘ ʥʘʙʠʨʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʤʝʜʣʝʥʥʳʤʠ 
ʪʝʤʧʘʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʥʝ ʚʩʝ ʧʨʠʙʨʝʞʥʳʝ ʨʘʡʦʥʳ ʧʦʣʫʯʘʶʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʪʨʘ, 
ʯʪʦʙʳ ʧʨʠʚʝʩʪʠ ʚ ʜʚʠʞʝʥʠʝ ʪʫʨʙʠʥʳ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚʝʪʨʦʵʥʝʨʛʝʪʠ-
ʢʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥʘ ʚ ʦʪʜʘʣʝʥʥʳʝ ʨʝʛʠʦʥʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ 
ʩʝʢʪʦʨʘʤ ʚʙʣʠʟʠ ʪʫʨʙʠʥʳ. ɺʝʪʨʦʛʝʥʝʨʘʪʦʨʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʤʝʩʪʥʦʩʪʠ, ʛʜʝ ʩʨʝʜʥʷʷ 
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ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʙʦʣʝʝ 8 ʤ/ʩ. ʃʦʧʘʩʪʠ ʙʦʣʴʰʠʭ ʛʝʥʝʨʘʪʦʨʦʚ ʥʘʯʠʥʘʶʪ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʧʨʠ ʚʝʪ-
ʨʝ 4 ʤ/ʩ; ʤʘʢʩʠʤʘʣʴʥʦʝ ʂʇɼ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ 12 ʤ/ʩ. ʄʦʱʥʦʩʪʴ 3-ʭ ʣʦʧʘʩʪʥʦʛʦ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ ʩ ʛʦʨʠ-
ʟʦʥʪʘʣʴʥʦʡ ʦʩʴʶ ʧʨʠʤʝʨʥʦ, 49,5 ʢɺʪ. ɽʩʣʠ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 7-8 ʤ/ʩ, ʪʦ ʚ ʤʝʩʷʮ ʚʝʪʨʦʛʝ-
ʥʝʨʘʪʦʨ ʚʳʜʘʩʪ ʦʢʦʣʦ 780 ʢɺʪ ʠʣʠ 9000 ʢɺʪ ʚ ʛʦʜ. ʇʨʠ ʩʘʤʦʡ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ ʪʘʢʠʭ ʚʝʪʨʷʢʦʚ (ʦʢʦʣʦ 
310 ʪʳʩ.ʨʫʙ.) ʠ ʩʨʦʢʝ ʩʣʫʞʙʳ ʚ 25 ʣʝʪ, ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ: 310ʪʳʩ./9000*25 = 1,3722 ʨʫʙʣʷ. 
ʊʘʢʘʷ ʩʪʦʠʤʦʩʪʴ ï ʦʯʝʚʠʜʥʘʷ ʚʳʛʦʜʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʵʥʝʨʛʦʝʤʢʠʭ ʦʙʲʝʢʪʦʚ [8]. 

ʉʦʩʪʘʚʣʷʶʪ ʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʢʦʥʢʫʨʝʥʮʠʶ ʘʪʦʤʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ? 
ʍʦʨʦʰʦ ʨʘʟʦʙʨʘʚʰʠʩʴ ʚ ʪʝʤʝ ʠ ʩʨʘʚʥʠʚ ʤʝʞʜʫ ʩʦʙʦʡ ɸʕʉ, ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʠ ʚʝʪʨʦʛʝʥʝʨʘʪʦ-

ʨ  rʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ɸʕʉ ʩʯʠʪʘʝʪʩʷ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨ-
ʛʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʩʪʦʠʤʦʩʪʴ. ʇʦʯʝʤʫ ʞʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʪʘʢʠʝ ʚʳʚʦʜʳ? ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ 
ʵʥʝʨʛʠʠ ʭʦʪʴ ʠ ʜʝʰʝʚʣʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʦ ʠʤʝʶʪ ʩʝʨʴʝʟʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʩʦʣʥʝʯʥʳʝ 
ʙʘʪʘʨʝʠ ʚʳʨʘʙʘʪʳʚʘʶʪ ʵʥʝʨʛʠʶ ʪʦʣʴʢʦ ʜʥʝʤ ʠ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʦʥʠ ʜʦʣʞʥʳ ʥʘ ʨʘʚʥʠʥʝ, ʞʝʣʘʪʝʣʴʥʦ ʚ 
ʙʝʟʦʙʣʘʯʥʦʤ ʤʝʩʪʝ, ʘ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʳ ʞʝ ʜʦʣʞʥʳ ʩʪʦʷʪʴ çʥʘ ʚʝʪʨʫè.  

ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʚʳʨʘʙʦʪʢʫ ʵʥʝʨʛʠʠ, ʪʦ ɸʕʉ ʦʙʛʦʥʷʝʪ ʩʚʦʠʭ ʢʦʥʢʫʨʝʥʪʦʚ ʚ ʨʘʟʳ: ʚ ʯʘʩ ɸʕʉ ʚʳʨʘ-
ʙʘʪʳʚʘʝʪ 52 ʄɺʪ, ʪʦʛʜʘ ʢʘʢ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʥʝ ʙʦʣʝʝ 0,105 ʢɺʪ, ʘ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʳ ʜʦ 2 ʢɺʪ. 

ʏʪʦʙʳ ʩʦʣʥʝʯʥʳʤ ʙʘʪʘʨʝʷʤ ʠ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘʤ ʙʳʪʴ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ɸʕʉ, ʧʦʪʨʝʙʫʝʪʩʷ: 495 
ʪʳʩʷʯ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ  ï ʩʪʦʠʤʦʩʪʴ ʟʘ ʚʩʝ ʙʘʪʘʨʝʠ ʧʦʯʪʠ 5 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ ʠʣʠ 26 ʪʳʩʷʯ ʚʝʪʨʦ-
ʛʝʥʝʨʘʪʦʨʦʚ ï ʩʪʦʠʤʦʩʪʴ ʚʩʝʭ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʦʢʦʣʦ  3  ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ. 

ʇʨʠ ʪʘʢʠʭ ʟʘʪʨʘʪʘʭ  ʩʪʦʠʤʦʩʪʴ ʢɺʪ/ʯ ʵʥʝʨʛʠʠ: ɸʕʉ ï 1.41 ʨʫʙʣʝʡ, ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ï 8.61 ʨʫʙ-
ʣʝʡ, ʘ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨ ï 4.5 ʨʫʙʣʝʡ. ʀ ʩʨʘʟʫ ʦʯʝʚʠʜʥʘ ʚʳʛʦʜʘ ɸʕʉ. 

ɸʪʦʤʥʘʷ ʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʪʨʘʜʠʮʠʦʥʥʘʷ ʵʥʝʨʛʠʷ ʠʤʝʝʪ ʧʦʩʪʦʷʥʥʫʶ ʤʦʱʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʝ ʟʘʚʠʩʠʪ 
ʦʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʦʜʢʦʥʪʨʦʣʴʥʘ ʯʝʣʦʚʝʢʫ.  
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ǲǣǩ 407,11 

ǰǯǟǡǬǧǱǤǪǻǬǺǨ ǟǬǟǪǧǦ ǟǡǱǭǫǭǠǧǪǻǬǺǴ 
ǣǡǧǢǟǱǤǪǤǨ8 ǲǰǱǭǨǶǧǡǺǨ ǮǭǣǴǭǣ 

ǱȒȏǿȌȍȁ ǷȄȏȆȍȃ ǱǿȐȊȇȋ ȒȂȊȇ 
ʩʪʫʜʝʥʪ  
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ʆʜʥʦʡ ʠʟ ʰʠʨʦʢʦ ʠʟʫʯʘʝʤʳʭ ʢʦʥʮʝʧʮʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʠ ʥʘʫʢʘʭ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʷʚʣʷ-

ʝʪʩʷ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʮʝʩʩʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʦʡ ʠʜʝʝʡ. ʕʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 
ʨʘʩʪʫʱʠʤʠ ʦʞʠʜʘʥʠʷʤʠ, ʠʩʭʦʜʷʱʠʤʠ ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʠʱʝʪ ʨʝʰʝʥʠʷ ʜʣʷ 
ʧʦʜʜʝʨʞʢʠ ʠ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʳʙʦʨ ʠ ʨʝʰʝʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ ʚʢʣʶʯʘʶʪ ʦʮʝʥʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ 
ʟʘʪʝʤ ʚʳʙʦʨ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʜʚʠʛʘʪʝʣʷ. ɺʳʙʦʨ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ ʘʚʪʦ-
ʤʦʙʠʣʷ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ, ʢʘʩʘʶʱʠʤʠʩʷ ʧʦʪʨʝʙʣʝʥʠʷ 
ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʥʦ ʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩ ʪʦʯʢʠ 
ʟʨʝʥʠʷ ʧʨʝʜʩʪʦʷʱʠʭ ʪʝʥʜʝʥʮʠʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ.  

ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʪʯʝʪʘʭ ʵʣʝʢʪʨʦʤʦʙʠʣʠ ʣʠʜʠʨʫʶʪ ʚ ʨʝʡʪʠʥʛʘʭ, ʢʦʛʜʘ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʷʚʣʷʝʪʩʷ 
ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʦʮʝʥʢʠ. ʍʦʪʷ ʥʘ ʟʘʨʝ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʝʨ-
ʤʠʥ çʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʚʪʦʤʦʙʠʣʴè, ʩʦ ʚʨʝʤʝʥʝʤ ʦʥ ʙʳʣ ʟʘʤʝʥʝʥ ʥʘ çʘʚʪʦʤʦʙʠʣʴ ʩ ʥʫʣʝʚʳʤ ʫʨʦʚʥʝʤ 
ʚʳʙʨʦʩʦʚè ʠʣʠ çʵʢʦʣʦʛʠʯʥʳʡ ʘʚʪʦʤʦʙʠʣʴè. ʇʦʵʪʦʤʫ ʪʝʨʤʠʥ çʟʝʣʝʥʳʡ ʪʨʘʥʩʧʦʨʪè ʩʪʘʣ ʦʯʝʥʴ ʧʦʧʫʣʷʨ-
ʥʳʤ ʠʟ-ʟʘ ʝʛʦ ʘʩʩʦʮʠʘʮʠʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʵʪʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʥʘ ʦʢʨʫ-
ʞʘʶʱʫʶ ʩʨʝʜʫ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʎʝʣʴʶ ʵʪʦʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʆʩʥʦʚ-
ʥʘʷ ʮʝʣʴ ʵʪʦʡ ʩʪʘʪʴʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʦʚʝʨʢʦʡ ʫʪʚʝʨʞʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʜʚʠʛʘʪʝʣʷ. 

ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʦʚʝʨʢʝ ʪʦʛʦ, ʚʳʜʝʣʷʝʪ ʣʠ ʜʘʥʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʨʘʟ-
ʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʚʠʛʘʪʝʣʷ ʠ ʩʪʨʘʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʠ ʝʛʦ 
ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ).  

ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʵʪʦʡ ʩʪʘʪʴʝ, ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʚʢʣʶʯʘʶʱʠʡ 
ʩʨʘʚʥʝʥʠʝ ʛʦʨʦʜʩʢʠʭ ʚʥʝʜʦʨʦʞʥʠʢʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʝʨʩʠʷʤʠ ʜʚʠʛʘʪʝʣʝʡ ʦʪ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʨʦʠʟʚʦ-

ɹʦʦʧʫʙʯʡʸ: ʤʠʨʦʚʳʝ ʜʝʨʞʘʚʳ ʧʨʝʜʧʨʠʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʰʘʛʠ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʠ-
ʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʨʳʥʢʘ. ʇʨʦʙʣʝʤʘ, ʚʳʷʚʣʝʥʥʘʷ ʚ ʵʪʦʡ ʩʪʘʪʴʝ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʘʢʪʠʯʝ-
ʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʜʨʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʪʠʧʘ ʜʚʠʛʘʪʝʣʷ ʚ ʘʚʪʦʤʦʙʠʣʷʭ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʜʣʷ 
ʧʨʦʜʘʞʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʚʪʦʤʦʙʠʣʴ, ʵʣʝʢʪʨʦʤʦʙʠʣʴ, ʪʝʭʥʦʣʦʛʠʠ.  
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ʜʠʪʝʣʷ. ʉʨʘʚʥʠʚʘʝʤʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʠʭ ʵʢʚʠʚʘʣʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʪʠ-
ʧʦʤ ʜʚʠʛʘʪʝʣʷ. 

ʇʨʠʥʷʪʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʚʘʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ 
ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ ʩ ʫʯʝʪʦʤ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ 
ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʤʦʙʠʣʝʡ.  

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʦʙʱʝʛʦ CO2 ʚʳʙʨʦʩʘ ʚʥʝʜʦʨʦʞʥʠʢʦʚ, ʧʨʝʜ-
ʧʦʣʘʛʘʶʱʠʝ ʧʨʦʙʝʛ 270 000 ʢʤ, ʠ ʩ ʫʯʝʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʞʜʦʛʦ ʨʝʰʝʥʠʷ 
ʥʘ ʦʩʥʦʚʝ ʪʠʧʘ ʜʚʠʛʘʪʝʣʷ, ʜʦʩʪʫʧʥʦʛʦ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʠ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʚʳʙʨʦʩʦʚ CO2 ʚ ʵʥʝʨʛʦʙʘʣʘʥ-
ʩʝ ʩʪʨʘʥʳ. ʅʘ ʦʩʥʦʚʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʙʘʣʘʥʩʦʚ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʨʝʜ-
ʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ.  

ʅʘ ʦʩʥʦʚʝ ʚʪʦʨʠʯʥʳʭ ʜʘʥʥʳʭ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʨʘʩʯʝʪʦʚ, ʪʘʢʞʝ ʙʳʣʠ ʦʮʝʥʝʥʳ ʧʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʩʝʢʪʦʨ ʧʦʩʪʦʷʥʥʦ ʠʱʝʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʤʝʥʷʶʱʠʤ-
ʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤ ʢʣʠʝʥʪʦʚ ʠ ʙʠʟʥʝʩ-ʩʨʝʜʳ. ʆʜʥʦʡ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʠʥʥʦʚʘʮʠʡ ʷʚʣʷ-
ʝʪʩʷ ʵʣʝʢʪʨʦʤʦʙʠʣʴʥʦʩʪʴ.  

ʅʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ, ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʦ-
ʟʜʘʶʪ ʧʨʦʙʣʝʤʳ ʜʣʷ ʩʪʨʘʥ, ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʘʨʭʠʪʝʢʪʦʨʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 
ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʊʘʢʦʝ ʨʘʩʪʫʱʝʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢ ʧʨʠʥʷʪʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʢʦ-
ʥʦʜʘʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʥʦ ʠ ʢ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʘʚʪʦʤʦʙʠʣʝʡ. ʆʜ-
ʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʘʚʠʣ ʷʚʣʷʝʪʩʷ ʝʚʨʦʧʝʡʩʢʠʡ ʩʪʘʥʜʘʨʪ ʚʳʙʨʦʩʦʚ ɽɺʈʆ. ʄʥʦʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʘʚʪʦʤʦ-
ʙʠʣʝʡ ʩʯʠʪʘʶʪ ʵʪʦʪ ʩʪʘʥʜʘʨʪ ʦʯʝʥʴ ʩʪʨʦʛʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʨʫʢʦʚʦʜʷʱʠʤʠ 
ʧʨʠʥʮʠʧʘʤʠ.  

ʉʪʘʥʜʘʨʪʳ ɽɺʈʆ ʩʣʫʞʘʪ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʚʥʝʰʥʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʭʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʟʘʛʨʷʟʥʝ-
ʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʣʠʤʘʪ, ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
ɸʜʘʧʪʘʮʠʷ ʜʚʠʛʘʪʝʣʝʡ ʢ ʧʦʩʣʝʜʥʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝ-
ʥʠʡ, ʪʘʢʠʭ ʢʘʢ DOC (ʢʘʪʘʣʠʟʘʪʦʨ ʦʢʠʩʣʝʥʠʷ) ʠ DPF (ʬʠʣʴʪʨ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ), ʩʨʝʜʠ 
ʧʨʦʯʠʭ.  

ʊʨʝʙʦʚʘʥʠʷ, ʦʧʠʩʘʥʥʳʝ ʚ ʝʚʨʦʧʝʡʩʢʦʤ ʩʪʘʥʜʘʨʪʝ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʝʨʝʩʤʘʪʨʠʚʘʶʪʩʷ. ɺʚʝʜʝʥʠʝ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʘʚʠʣ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ (ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 
ʮʠʣʠʥʜʨʦʚ ʚ ʜʚʠʛʘʪʝʣʷʭ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʢ ʫʤʝʥʴʰʝʥʠʶ 
ʛʘʙʘʨʠʪʦʚ) ʠ ʢ ʩʦʙʣʶʜʝʥʠʶ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʝʚʨʦʧʝʡʩʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ.  

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʜʠʣʝʤʤʦʡ ʘʜʘʧʪʘʮʠʠ ʩʚʦʠʭ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʢ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʱʝʤʫʩʷ ʨʳʥʢʫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ɼʚʠʛʘʪʝʣʠ 
ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʥʘ ʨʳʥʢʝ, ʥʦʚʳʝ ʧʨʘʚʠʣʘ, ʪʨʝʙʦʚʘʥʠʷ ʠ ʦʩʚʝʜʦʤ-
ʣʝʥʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʧʦʜʪʘʣʢʠʚʘʶʪ ʘʚʪʦʤʦʙʠʣʴʥʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ.  

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʥʝʜʨʝʥʠʷ ʵʢʦʣʦʛʠʯʝ-
ʩʢʠ ʯʠʩʪʳʭ ʨʝʰʝʥʠʡ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʪʨʘʪʘʤ, ʘ ʩ 
ʜʨʫʛʦʡ - ʢ ʩʦʙʣʶʜʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʫʧʘʪʝʣʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 
ʚʘʞʥʳʤ ʨʝʰʝʥʠʝʤ, ʢʘʩʘʶʱʠʤʩʷ ʚʳʙʦʨʘ ʥʝ ʪʦʣʴʢʦ ʤʦʜʝʣʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 
ʪʠʧʘ ʧʨʠʚʦʜʘ.  

ʇʦʢʫʧʢʘ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʩʘʤʘ ʧʦ ʩʝʙʝ ʦʙʭʦʜʠʪʩʷ ʜʦʨʦʞʝ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʣʛʦʩʨʦʯʥʫʶ ʠʥ-
ʚʝʩʪʠʮʠʶ. ʇʦʤʠʤʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ, ʥʘ ʚʳʙʦʨ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʚʣʠʷʪʴ ʜʨʫʛʠʝ 
ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, ʚʢʫʩʳ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʘʚʪʦʤʦʙʠʣʷ ʥʘ 
ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʆʜʥʘʢʦ ʵʣʝʢʪʨʦʤʦʙʠʣʴ ʚʩʝ ʝʱʝ ʷʚʣʷʝʪʩʷ ʥʦʚʠʥʢʦʡ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʨʳʥʢʝ, ʠ 
ʧʦʵʪʦʤʫ ʧʦʢʘ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʝʛʦ ʬʘʢʪʠʯʝʩʢʫʶ ʜʦʣʛʦʚʝʯʥʦʩʪʴ. 

ʅʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʫʢʘʟʳʚʘʶʪ ʥʝʜʦʩʪʘʪʦʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 
ʧʦʜʢʣʶʯʝʥʠʷ ʟʜʘʥʠʡ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʟʘʨʷʜʢʠ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʵʣʝʢ-
ʪʨʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʈʘʩʪʫʱʠʡ ʩʧʨʦʩ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʳʙʨʦʩʘʤ, ʢʦʛʜʘ ʚʩʝ 
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ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʠʟ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ.  
ʊʨʝʙʦʚʘʥʠʷ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʚ ʦʪʥʦʰʝʥʠʠ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʟʘʱʠʪʫ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʠ ʩʦʙʣʶʜʘʝʤʳʝ ʦʪʨʘʩʣʝʚʳʝ ʩʪʘʥʜʘʨʪʳ, ʙʣʘʛʦʜʘʨʷ ʨʘʩʪʫʱʝʡ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʫʢʦʚʦʜʷʱʠʝ ʧʨʠʥʮʠʧʳ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʝʜʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦ-
ʩʦʚ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ.  
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ǯǭǪǻ Ǡǧǫ-ǮǯǭǤǩǱǧǯǭǡǟǬǧǾ ǡ ǵǧǳǯǭǡǭǫ 
ǰǱǯǭǧǱǤǪǻǰǱǡǤ 

 ǦǿȈȌǿȗȄȁǿ ǽȊȇȞ ǡȄȌȇǿȋȇȌȍȁȌǿ, 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ǷȇȀǿȊǞȁ ǣǿȌȇȊǿ ǣȋȇȑȏȇȄȁȇȖ  
ʩʪʫʜʝʥʪ 

ɻɹʇʆʋ çʂʦʣʣʝʜʞ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʤʝʥʠ ʛʝʨʦʷ ʉʦʚʝʪʩʢʦʛʦ ʩʦʶʟʘ ʄ.ʌ. ʇʘʥʦʚʘè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʣʝʧʢʦʚʘ ʊʘʪʴʷʥʘ ʀʛʦʨʝʚʥʘ 
ʢ.ʵ.ʥ., ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɻɹʇʆʋ çʄʦʩʢʦʚʩʢʠʡ ʠʟʜʘʪʝʣʴʩʢʦ-ʧʦʣʠʛʨʘʬʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ ʠʤ. ʠ. ʌʝʜʦʨʦʚʘè 
 

 
ɸʙʙʨʝʚʠʘʪʫʨʘ BIM ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʢʘʢ Building Information Modeling. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʜʘʸʪ 

ʰʘʥʩ ʥʝ ʧʨʦʩʪʦ ʧʨʦʝʢʪʠʨʦʚʘʪʴ 3D-ʤʦʜʝʣʠ, ʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʚʠʨʪʫʘʣʴʥʳʡ ʘʥʘʣʦʛ ʩʦʦʨʫʞʝʥʠʷ ʠ 
ʪʨʫʜʠʪʴʩʷ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ, ʛʜʝ ʙʳ ʦʥʠ ʥʝ ʥʘʭʦʜʠʣʠʩʴ, ʚ ʦʜʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʤʝʩʪʝ. 

ʊʝʨʤʠʥ BIM ʚ ʙʫʢʚʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʦʟʥʘʯʘʝʪ ñʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡò, ʥʦ ʩʶʜʘ 
ʚʭʦʜʷʪ ʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʅʘʧʨʠʤʝʨ: 
- ɸʵʨʦʧʦʨʪ; 
- ʉʪʘʜʠʦʥ; 
- ʉʪʦʷʥʢʘ; 
- ɾʠʣʦʡ ʜʦʤ; 
- ʀʥʞʝʥʝʨʥʘʷ ʩʝʪʴ (ʵʣʝʢʪʨʠʯʝʩʢʘʷ, ʢʘʥʘʣʠʟʘʮʠʦʥʥʘʷ, ʛʘʟʦʚʘʷ ʠ ʪ.ʜ.); 
- ɾʝʣʝʟʥʘʷ ʜʦʨʦʛʘ; 
- ʊʦʥʥʝʣʴ; 
- ʄʦʩʪ; 
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʫ ʥʘʩʝʣʝʥʠʷ ʩʦ ʚʨʝʤʝʥʥʳʤʠ ʧʨʦʤʝ-

ɹʦʦʧʫʙʯʡʸ: ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʮʠʬʨʦ-
ʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ - BIM (building information modeling). ʎʠʬʨʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ ʧʦʟ-
ʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʣʝʜʠʪʴ ʟʘ ʩʦʩʪʦʷ-
ʥʠʝʤ ʟʜʘʥʠʷ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʦʝʢʪ, ʤʦʜʝʣʴ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 
 

THE ROLE OF BIM DESIGN IN DIGITAL CONSTRUCTION 
 

Zainasheva Yulia Veniaminovna, 
Shibalev Danila Dmitrievich 

 
Annotation. Modern design is difficult to imagine without the use of digital building modeling technologies - 
BIM (building information modeling). Digital modeling of buildings allows you to reduce the cost of preparing 
design documentation and further monitor the condition of the building during operation. 
Key words: 3D modeling, project, analysis, model, infrastructure. 



56 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

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

ʞʫʪʢʘʤʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ: ʯʪʦʙʳ ʫʩʧʝʚʘʪʴ ʩʪʨʦʠʪʴ ʞʠʣʴʸ, ʦʪʨʘʩʣʴ ʩʤʝʥʠʣʘ ʚʝʢʪʦʨ ʥʘ ʪʠʧʦʚʦʝ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʚʝʣʦʩʴ ʢ ʤʠʥʠʤʫʤʫ. 

ɺ ʉʉʉʈ ʧʝʨʚʫʶ ʢʘʨʢʘʩʥʫʶ ʧʘʥʝʣʴʢʫ ʧʦʩʪʨʦʠʣʠ ʚ 1947 ʛʦʜʫ, ʘ ʜʘʣʴʰʝ ʥʘʯʘʣʘʩʴ ʵʧʦʭʘ ʢʨʫʧʥʦʧʘ-
ʥʝʣʴʥʦʡ ʟʘʩʪʨʦʡʢʠ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʨʘʯʥʳʭ ʢʚʘʨʪʘʣʦʚ ʧʨʠʚʸʣ ʢ ʦʪʩʫʪʩʪʚʠʶ ʢʘʢʦʡ-ʣʠʙʦ ʵʩʪʝʪʠʢʠ, ʷʨʢʦ-
ʩʪʠ ʠ ʤʥʦʛʦʟʥʘʯʥʦʩʪʠ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ʀ ʚʨʦʜʝ ʧʨʠʥʷʪʦ ʘʩʩʦʮʠʠʨʦʚʘʪʴ 
ʧʘʥʝʣʴʢʠ ʩ ʉʉʉʈ ʠ ʧʦʩʪʩʦʚʝʪʩʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʅʆ! ʂʦʛʜʘ ʤʳ ʨʘʟʛʦʚʘʨʠʚʘʝʤ ʦ ʜʦʩʪʫʧʥʦʤ ʞʠʣʴʝ, ʪʦ 
ʢ ʪʠʧʦʚʦʡ ʟʘʩʪʨʦʡʢʝ ʧʨʠʰʣʠ ʤʥʦʛʠʝ ʩʪʨʘʥʳ 

Cʝʡʯʘʩ ʞʝ, ʧʦʩʣʝ ʥʘʯʘʣʘ 2000-ʭ ʛʦʜʦʚ ʠ ʢ ʥʘʯʘʣʫ 2010-ʭ ʫʨʦʚʝʥʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʈʦʩʩʠʠ ʧʦʜ-
ʥʷʣʩʷ ʥʘ ʥʦʚʳʡ ʙʣʘʛʦʜʘʨʷ BIM ʠ ʜʨʫʛʠʤ ʘʥʘʣʦʛʠʯʥʳʤ ʧʨʦʛʨʘʤʤʘʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʰʝ ʚʨʝʤʷ ʝʩʪʴ ʥʝʤʘʣʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ: 
ɹʠʟʥʝʩ-ʮʝʥʪʨ "ʄʦʩʢʚʘ-ʩʠʪʠ", ʨʘʟʣʠʯʥʳʝ ʞʠʣʳʝ ʤʥʦʛʦʵʪʘʞʥʳʝ ʜʦʤʘ ʩ ʥʘʣʠʯʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ. 

 

 
ʉʡʪ. 1. ʃʧʥʨʤʞʣʪ ʠʝʙʦʡʢ ʅʧʪʣʛʙ ʪʡʫʡ, ʨʧʪʫʩʧʞʦʦʴʢ ʪ ʨʩʡʥʞʦʞʦʡʞʥ BIM ʫʞʮʦʧʤʧʜʡʢ 

 
ɿʘʜʘʯʠ ʙʦʣʴʰʦʡ ʩʣʦʞʥʦʩʪʠ ʚʳʧʦʣʥʷʪʴ ʚ BIM-ʧʨʦʛʨʘʤʤʘʭ ʥʘʤʥʦʛʦ ʨʘʮʠʦʥʘʣʴʥʝʝ. ʊʝʭʥʦʣʦʛʠʠ 

ʧʨʦʰʣʦʛʦ, ʢʦʥʝʯʥʦ, ʥʝ ʜʘʚʘʣʠ ʩʦʟʜʘʚʘʪʴ ʧʦʜʦʙʥʦʝ.  
ʉʧʨʦʩ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʫʞʝ ʦʙʨʸʣ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. 
 

 
ʉʡʪ. 2. ʃʧʦʯʞʨʫ ʙʩʫ ʨʩʧʞʣʫʡʩʧʛʙʦʡʸ ʠʝʙʦʡʢ ʡ ʪʧʧʩʬʟʞʦʡʢ ʛ BIM 
























































































































































































































































































































































































