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ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ: 

ɻʫʣʷʝʚ ɻʝʨʤʘʥ ʖʨʴʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 
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ʅʘʩʪʦʷʱʠʡ ʩʙʦʨʥʠʢ ʩʦʩʪʘʚʣʝʥ ʧʦ ʤʘʪʝʨʠʘʣʘʤ IV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʄʆʃʆɼʓɽ ʋʏɪʅʓɽ ʈʆʉʉʀʀè, ʩʦʩʪʦʷʚʰʝʡʩʷ 7 ʜʝʢʘʙʨʷ 2020 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. 
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ʪʘʢʞʝ ʟʘ ʩʦʙʣʶʜʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦʙ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʝʩʫʪ ʘʚʪʦʨʳ 

ʧʫʙʣʠʢʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ.  
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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  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʖʨʦʚʘ ʂʩʝʥʠʷ ʀʛʦʨʝʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ 

 



4 ǫǭǪǭǣǺǤ ǲǶǝǬǺǤ ǯǭǰǰǧǧ 

 

IV  ǡȐȄȏȍȐȐȇȈȐȉǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ǰȍȃȄȏȅǿȌȇȄ 

 
ʋɾʎʆʁʐɾʊʃʁɾ ʆɹʌʃʁ ....................................................................................................................................... 11 
 
ʈɸɿʈɸɹʆʊʂɸ ʀ ʆɹʆʉʅʆɺɸʅʀɽ ʆɹʆʈʋɼʆɺɸʅʀʗ ʀ ʋʉʊɸʅʆɺʆʂ ʇʆ ʇʆɼɻʆʊʆɺʂɽ ʅɽʌʊʀ ʀ 
ɻɸɿɸ 
ɺɸʉʀʃɽɺʉʂɸʗ ʉɺɽʊʃɸʅɸ ʇɽʊʈʆɺʅɸ, ʖɼʀʅ ʅʀʂʀʊɸ ɸʅɼʈɽɽɺʀʏ ................................................... 12 
 
ʉʈɸɺʅɽʅʀɽ ʈɸɿʃʀʏʅʓʍ ʄɽʊʆɼʆɺ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ ɸɺʊʆʂʆʈʈɽʃʀʈʆɺɸʅʅʓʍ 
ɺʈɽʄɽʅʅʓʍ ʈʗɼʆɺ 
ʂʆʅʓʈʍɸʅʆɺɸ ɸʉɽʄ ɸɼʀʃɹɽʂʂʓɿʓ, ʂɽʅɾɽɹɸɽɺ ɼɸʉʊɸʅ ɸʃʀʄɾɸʅʋʃʓ .................................. 16 
 
ʇʈʆɹʃɽʄɸ ɺʅɽɼʈɽʅʀʗ ʕʃɽʂʊʈʆʅʅʆɻʆ ɼʆʂʋʄɽʅʊʆʆɹʆʈʆʊɸ ɺ ʋʉʃʆɺʀʗʍ ʋɼɸʃɽʅʅʆʁ 
ʈɸɹʆʊʓ 
ʂʋʅɸʐɽɺ ɼɸʄʀʈ ɸʈʉɽʅʆɺʀʏ, ʐʀʈʀʅ ɸʃɽʂʉɸʅɼʈ ʉɽʈɻɽɽɺʀʏ,  
ʅʆʊʆɺ ɸʃʔɹɽʂ ɸʈʊʋʈʆɺʀʏ ............................................................................................................................ 27 
 
ʇʈʀʄɽʅɽʅʀɽ ʌɸɿʆʉʄɽʑɸʖʑɽɻʆ ʋʉʊʈʆʁʉʊɺɸ ɺ ʋʉʃʆɺʀʗʍ ʅɽʉʊɸɹʀʃʔʅʆʉʊʀ ʏɸʉʊʆʊʓ 
ʇʀʊɸʖʑɽɻʆ ʅɸʇʈʗɾɽʅʀʗ 
ɾʆʍʆɺ ʄɸʂʉʀʄ ʅʀʂʆʃɸɽɺʀʏ ...................................................................................................................... 31 
 
ʄɽʊʆɼʀʂɸ ɸɼɸʇʊʀɺʅʆɻʆ ʋʇʈɸɺʃɽʅʀʗ ʉʊʈʋʂʊʋʈɸʄʀ ʇʋʅʂʊɸ ʋʇʈɸɺʃɽʅʀʗ 
ʂʆʉʄʀʏɽʉʂʀʄʀ ɸʇʇɸʈɸʊɸʄʀ 
ɸɺɼɽɽɺ ʉɽʈɻɽʁ ʅʀʂʆʃɸɽɺʀʏ, ʏɸʑʀʅ ʉɽʈɻɽʁ ɺɸʉʀʃʔɽɺʀʏ ............................................................ 35 
 
ʃʆʂɸʃʔʅʆɽ ʆʂʀʉʃɽʅʀɽ ɻʆʈʗʏɽɹʈʀʂɽʊʀʈʆɺɸʅʅʆɻʆ ɾɽʃɽɿɸ 
ɻʃɸɼʂɸʗ ɽʂɸʊɽʈʀʅɸ ɸʃɽʂʉɸʅɼʈʆɺʅɸ, ʂʆʃʀɺʋʐʂɸ ʀɻʆʈʔ ɺʃɸɼʀʄʀʈʆɺʀʏ,  
ʉʀɼʆʈʆɺ ʄɸʂʉʀʄ ʉɽʈɻɽɽɺʀʏ, ʉʆʇʃɸʂʆɺ ɸʈʊɽʄ ɺʀʂʊʆʈʆɺʀʏ ..................................................... 39 
 
ɸʅɸʃʀɿ ɹɽɿʈɸɿɹʆʈʅʓʍ ʄɽʊʆɼʆɺ ɼʀɸɻʅʆʉʊʀʈʆɺɸʅʀʗ ɼʀɿɽʃʔʅʓʍ ɼɺʀɻɸʊɽʃɽʁ 
ʃɽʆʅʊʔɽɺ ʉʊɽʇɸʅ ɸʃɽʂʉɽɽɺʀʏ .................................................................................................................. 43 
 
ɸʅɸʃʀɿ ʌɸʂʊʆʈʆɺ ʀɿʅʆʉɸ ʊɽʂʉʊʀʃʔʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 
ʄʀʅɼʆɺɸ ʊɸʊʔʗʅɸ ʀɻʆʈɽɺʅɸ, ʂʆʊʆʄɽʅʂʆɺɸ ʆʃʔɻɸ ɻɽʅʅɸɼʔɽɺʅɸ ............................................ 46 
 
ʉʆɺʈɽʄɽʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʉʊʈʆʀʊɽʃʔʉʊɺɽ 
ɼʈɽʉɺʗʅʀʅɸ ʖʃʀʗ ɸʃɽʂʉɸʅɼʈʆɺʅɸ ....................................................................................................... 49 
 
ʆʎɽʅʂɸ ʉɺɽʊʆɺʆʁ ʉʈɽɼʓ ɺ ʋʏɽɹʅʆʁ ɸʋɼʀʊʆʈʀʀ ɺʋɿɸ 
ɺɽʈɽʊɽʅʅʀʂʆɺɸ ʅɸʊɸʃʔʗ ʉɽʈɻɽɽɺʅɸ, ʂʀʉʃʆɺ ɺʃɸɼʀʄʀʈ ʀɻʆʈɽɺʀʏ,  
ʄʀʈɹʆɹʆɽɺ ʋʄɽɼ ʄʋʈʆɼʆɺʀʏ, ʌɸʁɿʋʃʃʀʅ ʈʋʉʃɸʅ ʌʀʈɼʋʉʆɺʀʏ .............................................. 52 
 
ʇɽʈʉʇɽʂʊʀɺʓ ɺʃʀʗʅʀʗ ʆɹʃɸʏʅʓʍ ʉʀʉʊɽʄ ʅɸ ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ 
ʊɽʍʅʆʃʆɻʀʁ 
ɼɺʆʈʗʅʀʅʆɺɸ ʀʅʅɸ ɺʃɸɼʀʄʀʈʆɺʅɸ ....................................................................................................... 56 
 
ʈɸɿʈɸɹʆʊʂɸ ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ ɺʆɼʆʉʅɸɹɾɽʅʀɽʄ, ʂʆʅʊʈʆʃʗ ʋʊɽʏɽʂ ɺʆɼʓ ʀ ɻɸɿɸ ʉ 
ʇʈʀʄɽʅɽʅʀɽʄ ʊɽʍʅʆʃʆɻʀʀ çʋʄʅʓʁ ɼʆʄè 
ʄɸʉʃɸʂʆɺ ʄ.ʇ., ɺɸʉʀʃʔɽɺ ɺ.ɺ., ɻʆʈɼɽɽɺ ɻ.ʆ.  ....................................................................................... 59 



ǫǭǪǭǣǺǤ ǲǶǝǬǺǤ ǯǭǰǰǧǧ 5 

 

www.naukaip.ru 

ʁʊʋʇʉʁʐɾʊʃʁɾ ʆɹʌʃʁ .................................................................................................................................... 62 
 
ʆʈɻɸʅʀɿɸʎʀʗ ʇʈʆʊʀɺʆʇʆɾɸʈʅʓʍ ʄɽʈ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʂɸʃʋɾʉʂʆʁ ɻʋɹɽʈʅʀʀ ɺ ʕʇʆʍʋ 
ʇʈɸɺʃɽʅʀʗ ɸʃɽʂʉɸʅɼʈɸ II 
ʇʈʆʐʋʅʀʅɸ ɽʂɸʊɽʈʀʅɸ ɺɸʃɽʈʔɽɺʅɸ ...................................................................................................... 63 
 
ʇʈɸɺʆɺʆɽ ʈɽɻʋʃʀʈʆɺɸʅʀɽ ʀ ʆʈɻɸʅʀɿɸʎʀʗ ɼɽʗʊɽʃʔʅʆʉʊʀ ɻʆʈʆɼʉʂʀʍ ʉʀʈʆʊʉʂʀʍ 
ʉʋɼʆɺ ʊʆɹʆʃʔʉʂʆʁ ɻʋɹɽʈʅʀʀ (1775-1918)  
ʊʀʄʆʌɽɽɺɸ ʆʃɽʉʗ ɸʃɽʂʉɽɽɺʅɸ ................................................................................................................ 67 
 
ʖʃʇʆʇʅʁʐɾʊʃʁɾ ʆɹʌʃʁ ................................................................................................................................ 71 
 
ʈɸɿɺʀʊʀɽ ʎʀʌʈʆɺʆʁ ʕʂʆʅʆʄʀʂʀ ɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 
ʇʆɼʇɸʉʂʆɺ ɸʃɽʂʉɸʅɼʈ ʉɽʈɻɽɽɺʀʏ, ʉʆɹʆʃɽɺɸ ɸʅɸʉʊɸʉʀʗ ɺɸɼʀʄʆɺʅɸ................................. 72 
 
ʉʆɺʈɽʄɽʅʅʓɽ ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ ʕʃɽʂʊʈʆʅʅʆʁ ʊʆʈɻʆɺʃʀ ʅɸ ɻʃʆɹɸʃʔʅʆʄ ʈʓʅʂɽ 
ʈɸɿʋʄʅʆɺɸ ʃʖɼʄʀʃɸ ʃʔɺʆɺʅɸ, ʃɸʇʐʆɺɸ ɸʅʊʆʅʀʅɸ ʉɽʈɻɽɽɺʅɸ .............................................. 75 
 
ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʁ ʇʆʊɽʅʎʀɸʃ ʇʈʆʄʓʐʃɽʅʅʆɻʆ ʇʈɽɼʇʈʀʗʊʀʗ: ʇʈʆɹʃɽʄʓ ʀ 
ʉʇʆʉʆɹʓ ʀʍ ʈɽʐɽʅʀʗ 
ʉɸʄʉʆʅʆɺɸ ʄɸʈʀʅɸ ɺʃɸɼʀʄʀʈʆɺʅɸ, ɻɸʃʂʀʅɸ ʄɸʈʀʗ ʖʈʔɽɺʅɸ ................................................ 78 
 
ʅɸʃʆɻʆɺʆɽ ʇʃɸʅʀʈʆɺɸʅʀɽ ʂɸʂ ʕʃɽʄɽʅʊ ʈɸɿɺʀʊʀʗ ʆʈɻɸʅʀɿɸʎʀʀ 
ʍɸʈʔ ɼʄʀʊʈʀʁ ʉɽʈɻɽɽɺʀʏ............................................................................................................................ 82 
 
ɸʅɸʃʀɿ ɺʅɽʐʅʀʍ ʌɸʂʊʆʈʆɺ, ɺʃʀʗʖʑʀʍ ʅɸ ʌʀʅɸʅʉʆɺʋʖ ʉʊʈɸʊɽɻʀʖ ʇʈɽɼʇʈʀʗʊʀʗ 
ʏʄʓʐɽʅʂʆ ɽʃɽʅɸ ɻɽʆʈɻʀɽɺʅɸ, ɸʂʉʀʅʔʀʅɸ ʉɺɽʊʃɸʅɸ ɺʃɸɼʀʄʀʈʆɺʅɸ .................................. 86 
 
ʈʆʉʉʀʁʉʂɸʗ ɸʈʂʊʀʂɸ: ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ɺʆɼʅʆɻʆ ʊʋʈʀɿʄɸ 
ɸʃɽʂʉʋʐʀʅ ɻʃɽɹ ɺʃɸɼʀʄʀʈʆɺʀʏ, ʐɸʊʋʅʆɺɸ ʄɸʈʀʗ ʉɽʈɻɽɽɺʅɸ ................................................ 90 
 
ʌʀʅɸʅʉʆɺɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ ʇʈɽɼʇʈʀʗʊʀʗ 
ʈʆɻʋʃʀʅɸ ʊɸʊʔʗʅɸ ʉɽʈɻɽɽɺʅɸ .................................................................................................................. 93 
 
ʆʉʆɹɽʅʅʆʉʊʀ ʀʇʆʊɽʏʅʆɻʆ ʂʈɽɼʀʊʆɺɸʅʀʗ ɺ 2020 ɻʆɼʋ 
ʐɸʂʀʈʆɺɸ ʄɸʈʀʗ ɺʀʊɸʃʔɽɺʅɸ, ʇʆɾʀɼɸɽɺɸ ʂʉɽʅʀʗ ʀɻʆʈɽɺʅɸ,  
ʈʆɻɸʊʅɽɺɸ ɺʀʂʊʆʈʀʗ ʆʃɽɻʆɺʅɸ, ʊʋʈʂʆɺ ɸʃɽʂʉɸʅɼʈ ʇɸɺʃʆɺʀʏ ................................................ 96 
 
ɸʅɸʃʀɿ ɸʉʉʆʈʊʀʄɽʅʊɸ ʉɸɼʆɺʆʁ ʄɽʊɸʃʃʀʏɽʉʂʆʁ ʄɽɹɽʃʀ 
ʂʆʏʂɸɽɺɸ ɼɸʈʔʗ ɺʃɸɼʀʄʀʈʆɺʅɸ, ʂʆʊʆʄɽʅʂʆɺɸ ʆʃʔɻɸ ɻɽʅʅɸɼʔɽɺʅɸ ................................... 101 
 
ɸʅɸʃʀɿ ʀ ʆʎɽʅʂɸ ʇɽʈʉʇɽʂʊʀɺ ʈɽɸʃʀɿɸʎʀʀ ʉʊʈɸʊɽɻʀʀ ʅɸʋʏʅʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ 
ʈɸɿɺʀʊʀʗ ʈʆʉʉʀʀ 
ɿɸʁʎɽɺɸ ɸʅɸʉʊɸʉʀʗ ʆʃɽɻʆɺʅɸ ............................................................................................................... 104 
 
ɼʀɸɻʅʆʉʊʀʂɸ ʈʀʉʂɸ ɹɸʅʂʈʆʊʉʊɺɸ ʉʋɹʒɽʂʊʆɺ ʄɸʃʆɻʆ ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʊɺɸ: 
ʆʉʅʆɺʅʓɽ ʇʆɼʍʆɼʓ ʀ ʄɽʊʆɼʓ 
ɻʆʃʆɺʀʅɸ ɸʅʅɸ ɸʃɽʂʉɸʅɼʈʆɺʅɸ ............................................................................................................ 107 
 
 



6 ǫǭǪǭǣǺǤ ǲǶǝǬǺǤ ǯǭǰǰǧǧ 

 

IV  ǡȐȄȏȍȐȐȇȈȐȉǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʈʆʉʉʀʁʉʂʆʁ ɹɸʅʂʆɺʉʂʆʁ ʉʀʉʊɽʄʓ ʂɸʂ ʕʃɽʄɽʅʊɸ ʉʀʉʊɽʄʓ 
ʌʀʅɸʅʉʆɺʆɻʆ ʇʆʉʈɽɼʅʀʏɽʉʊɺɸ 
ʆʃɽʁʅʀʂ ʆʂʉɸʅɸ ʉɽʈɻɽɽɺʅɸ .................................................................................................................... 111 
 
ʀʉʉʃɽɼʆɺɸʅʀɽ ʆʇʓʊɸ ɺʆɺʃɽʏɽʅʀʗ ʇʆʊʈɽɹʀʊɽʃɽʁ ɺʆ ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ʉ ɹʈɽʅɼɸʄʀ 
ʅɸ ʈʓʅʂɽ ʄʆɼʅʆʁ ʆɼɽɾɼʓ 
ʂʋʊɸɽɺɸ ʂɸʄʀʃʃɸ ʀʉʄɸʀʃʆɺʅɸ ............................................................................................................... 114 
 
ɺʃʀʗʅʀɽ ʆɻʈɸʅʀʏʀʊɽʃʔʅʓʍ ʄɽʈ, ʉɺʗɿɸʅʅʓʍ ʉ ʇɸʅɼɽʄʀɽʁ COVID-19, ʅɸ ʀɿʄɽʅɽʅʀɽ 
ʎɽʅ ɸʂʎʀʁ ʂʆʄʇɸʅʀʁ ɻʆʈʅʆɹʓɺɸʖʑɽʁ ʆʊʈɸʉʃʀ ʈʌ 
ɹʆɹʂʆɺɸ ɺɸʃɽʅʊʀʅɸ ɸʃɽʂʉɸʅɼʈʆɺʅɸ .................................................................................................. 119 
 
ʉʆɺʈɽʄɽʅʅʓɽ ʊɽʅɼɽʅʎʀʀ, ʇʈʆɹʃɽʄʓ ʀ ɸʅɸʃʀɿ ʈɸɿɺʀʊʀʗ ʌʋʊɹʆʃʔʅʓʍ ʂʃʋɹʆɺ ɺ 
ʋʉʃʆɺʀʗʍ ʕʂʆʅʆʄʀʏɽʉʂʆʁ ɻʃʆɹɸʃʀɿɸʎʀʀ 
ɹɽʃʓʍ ɸʃɽʂʉɸʅɼʈ ɺʀʂʊʆʈʆɺʀʏ ............................................................................................................... 123 
 
ʍʁʄʇʄʇɼʁʐɾʊʃʁɾ ʆɹʌʃʁ............................................................................................................................ 131 
 
J.SALINGERôS ñTHE CATCHER IN THE RYEò AND THE AMERICAN DREAMôS FUTURE 
ʈɸɹɽɽɸʍ ʉɸʌɸɸ ʂʍɸʃʀɼ ɹʈɽɽʉɸʄ ............................................................................................................ 132 
 
ʌʈɸɿɽʆʃʆɻʀʏɽʉʂʀɽ ɽɼʀʅʀʎʓ ɸʅɻʃʀʁʉʂʆɻʆ ʗɿʓʂɸ ʉ ʂʆʄʇʆʅɽʅʊʆʄ çPENNYè 
ɺʓʉʊʆʈʆʇɽʎ ɽʂɸʊɽʈʀʅɸ ɺɸʉʀʃʔɽɺʅɸ ................................................................................................. 135 
 
ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʄʀʂʈʆʊʆʇʆʅʀʄʆɺ ʇɽʈɺʆʇɽʉʔʗʅʆɺʉʂʆɻʆ ʉɽʃʔʉʂʆɻʆ ʇʆʉɽʃɽʅʀʗ 
ɼʆʉʄɸɻɸʄɹɽʊʆɺɸ ʄɸɼʀʅɸ ɹɸʗʅʆɺʅɸ ................................................................................................... 139 
 
ʇʈʆɻʈɸʄʄʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ɼʃʗ ʀɿʋʏɽʅʀʗ ʀʅʆʉʊʈɸʅʅʓʍ ʗɿʓʂʆɺ 
ʉʓʈɽʉʂʀʅɸ ʉɺɽʊʃɸʅɸ ɺɸʃɽʅʊʀʅʆɺʅɸ, ɹʃʀʅʆɺɸ ʖʃʀʗ ɸʃɽʂʉɽɽɺʅɸ ..................................... 143 
 
ʗʉʁɽʁʐɾʊʃʁɾ ʆɹʌʃʁ ................................................................................................................................... 147 
 
ʇʈʆɹʃɽʄʓ ʆɹɽʉʇɽʏɽʅʀʗ ʊɸʁʅʓ ʋʉʓʅʆɺʃɽʅʀʗ 
ʃʀʉʀʅ ɺʃɸɼʀʄʀʈ ʉɽʈɻɽɽɺʀʏ .................................................................................................................... 148 
 
ʉʆɿɼɸʅʀɽ ʀ ʈɽɻʀʉʊʈɸʎʀʗ ʖʈʀɼʀʏɽʉʂʆɻʆ ʃʀʎɸ ɺ ʈʌ 
ɹɸʍʊɽɽɺɸ ʗʅɸ ʉɽʈɻɽɽɺʅɸ, ʐɸʄʐʆɺ ɸʃɽʂʉɸʅɼʈ ɸʅɸʊʆʃʔɽɺʀʏ ................................................. 152 
 
ʅɸɿʅɸʏɽʅʀɽ ʅɸʂɸɿɸʅʀʗ ɺ ɺʀɼɽ ʇʈɽɼʋʇʈɽɾɼɽʅʀʗ ɺ ɸɼʄʀʅʀʉʊʈɸʊʀɺʅʆ-
ʖʈʀʉɼʀʂʎʀʆʅʅʆʄ ʇʈʆʎɽʉʉɽ: ʇʈʆɹʃɽʄʅʓʁ ɺʆʇʈʆʉ 
ʉɽʄɪʅʆɺɸ ʆʂʉɸʅɸ ɽɺɻɽʅʔɽɺʅɸ............................................................................................................... 155 
 
ʇʈʆɹʃɽʄʓ ʂɺɸʃʀʌʀʂɸʎʀʀ ʈʋɹʂʀ ʃɽʉʅʓʍ ʅɸʉɸɾɼɽʅʀʁ ʇʆ ʉʆɺʆʂʋʇʅʆʉʊʀ ʉʊɸʊɽʁ 260 ʀ 
191.1. ʋɻʆʃʆɺʅʆɻʆ ʂʆɼɽʂʉɸ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 
ɼɽʉʗʊʂʆɺ ɸʅɸʊʆʃʀʁ ɸʅɼʈɽɽɺʀʏ ............................................................................................................ 158 
 
ʇʈʆɹʃɽʄʓ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ʈʆʉɻɺɸʈɼʀʀ ʀ ʆʈɻɸʅʆɺ ɺʅʋʊʈɽʅʅʀʍ ɼɽʃ ʈʆʉʉʀʀ ɺ ʉʌɽʈɽ 
ʆɹʆʈʆʊɸ ʆʈʋɾʀʗ 
ʉɸʍɸʈʆɺɸ ʆʂʉɸʅɸ ɺɸʉʀʃʔɽɺʅɸ ............................................................................................................... 161 
 



ǫǭǪǭǣǺǤ ǲǶǝǬǺǤ ǯǭǰǰǧǧ 7 

 

www.naukaip.ru 

ʉʆɺʈɽʄɽʅʅʓɽ ʇʈʆɹʃɽʄʓ ʀʅʉʊʀʊʋʊɸ ɹɸʅʂʈʆʊʉʊɺɸ ɺ ʈʆʉʉʀʀ 
ʇʆʉʊʅʀʂʆɺ ʂʀʈʀʃʃ ɸʅɼʈɽɽɺʀʏ ............................................................................................................... 166 
 
ʇʈɸɺʆɺʆɽ ʈɽɻʋʃʀʈʆɺɸʅʀɽ ʇʈʀʈʆɼʅʓʍ ɿɸʇʆɺɽɼʅʀʂʆɺ 
ɺɽʈʍʆʊʋʈʆɺɸ ɽʃɽʅɸ ɺʀʂʊʆʈʆɺʅɸ, ɺɽʈʍʆʊʋʈʆɺ ɺɸʉʀʃʀʁ ɺʃɸɼʀʄʀʈʆɺʀʏ .......................... 169 
 
ʆʉʆɹɽʅʅʆʉʊʀ ɺʆɿɹʋɾɼɽʅʀʗ ɼɽʃɸ ʆ ʇʈʀɿʅɸʅʀʀ ɻʈɸɾɼɸʅʀʅɸ ɹɸʅʂʈʆʊʆʄ 
ʇʆʉʊʅʀʂʆɺ ʂʀʈʀʃʃ ɸʅɼʈɽɽɺʀʏ ............................................................................................................... 172 
 
ʖʈʀɼʀʏɽʉʂɸʗ ɼʀɸʃɽʂʊʀʂɸ & ʇɸʈɸɼʆʂʉʓ, ɸʅʊʀʅʆʄʀʀ ʀ ʇʈʆɹʃɽʄʅʓɽ ʉʀʊʋɸʎʀʀ 
ʇʈɸɺʆɺʆɻʆ ʇʆɿʅɸʅʀʗ 
ʐɸɹɸʅʆɺ ʃɽɺ ɺʀʂʊʆʈʆɺʀʏ, ʅʆɺʆʍɸʊʔʂʆ ʉʆʌʔʗ ʉɽʈɻɽɽɺʅɸ...................................................... 175 
 
ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʆɹʓʉʂɸ ʇʈʀ ʈɸʉʉʃɽɼʆɺɸʅʀʀ ʌɸʃʔʐʀɺʆʄʆʅɽʊʅʀʏɽʉʊɺɸ 
ʐɸʍʂɸʈɸʄʆɺ ʈʋʉʊɸʄ ʀɹʈɸɻʀʄʆɺʀʏ...................................................................................................... 178 
 
ʂ ɺʆʇʈʆʉʋ ʆ ʂɸʊɽɻʆʈʀʀ çɹʈɸʂè ɺ ʄɽɾɼʋʅɸʈʆɼʅʆʄ ʏɸʉʊʅʆʄ ʇʈɸɺɽ 
ʗʐʀʅɸ ɼɸʈʔʗ ɼʄʀʊʈʀɽɺʅɸ ........................................................................................................................ 181 
 
ʇʈʆʂʋʈʆʈʉʂʀʁ ʅɸɼɿʆʈ ɿɸ ʀʉʇʆʃʅɽʅʀɽʄ ɿɸʂʆʅʆɼɸʊɽʃʔʊʉɺɸ ʆɹ ʆʇʃɸʊɽ ʊʈʋɼɸ 
ʀʉɸʂʆɺɸ ɸʅʅɸ ɹʆʈʀʉʆɺʅɸ ........................................................................................................................ 184 
 
ʊʀʇʀʏʅʓɽ ʉʇʆʉʆɹʓ ʉʆɺɽʈʐɽʅʀʗ ʅɽɿɸʂʆʅʅʆɻʆ ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʊɺɸ ʀ ʀʍ 
ʄɸʊɽʈʀɸʃʔʅʓɽ ʉʃɽɼʓ 
ɻɸɹɹɸʉʆɺɸ Aʃʉʋ ʌɽʈɼɸɺʀʉʆɺʅɸ ............................................................................................................ 188 
 
ʆ ʇɽʈʉʇɽʂʊʀɺɸʍ ʇʆʃʅʆʄʆʏʀʁ ʇʈʆʂʋʈʆʈɸ ɺ ʋɻʆʃʆɺʅʆʄ ʉʋɼʆʇʈʆʀɿɺʆɼʉʊɺɽ 
ʐʆʄʀʅɸ ɽʃɽʅɸ ɺʃɸɼʀʄʀʈʆɺʅɸ, ʀɾʅʀʅɸ ʃʀɼʀʗ ʇɸɺʃʆɺʅɸ ....................................................... 192 
 
ʆʉʆɹɽʅʅʆʉʊʀ ʉʋɼɽɹʅʆɻʆ ʉʃɽɼʉʊɺʀʗ ʀ ɼʆʂɸɿʓɺɸʅʀʗ ɺ ʉʋɼɽ ʇʈʀʉʗɾʅʓʍ 
ɹʈʆʅʗʂʀʅɸ ɽʃʀɿɸɺɽʊɸ ʆʃɽɻʆɺʅɸ .......................................................................................................... 195 
 
ʀʉʊʆʈʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʊɽʆʈʀʀ ʈɸɿɼɽʃɽʅʀʗ ɺʃɸʉʊɽʁ 
ʇʃʆʍʀʍ ʉɽʈɻɽʁ ɸʃɽʂʉɸʅɼʈʆɺʀʏ ............................................................................................................ 198 
 
ʇʈɸɺʆɺʓɽ ʈʀʉʂʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ BIG DATA: ʉʆʆʊʅʆʐɽʅʀɽ ʇʈʀʄɽʅʗɽʄʓʍ ʊɽʍʅʆʃʆɻʀʁ 
ʉ ʀʅʉʊʀʊʋʊʆʄ ʅɽʇʈʀʂʆʉʅʆɺɽʅʅʆʉʊʀ ʏɸʉʊʅʆʁ ɾʀɿʅʀ 
ʉʆʂʆʃʆɺɸ ɸʃʀʅɸ ʉɽʈɻɽɽɺʅɸ .................................................................................................................... 202 
 
ɺʆɽʅʅɸʗ ʉʃʋɾɹɸ ʂɸʂ ʆʉʆɹɸʗ ʈɸɿʅʆɺʀɼʅʆʉʊʔ ʌɽɼɽʈɸʃʔʅʆʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʁ 
ʉʃʋɾɹʓ 
ɿɸʈʀʇʆɺ ʖʈʀʁ ʖʈʀʉʆɺʀʏ ........................................................................................................................ 205 
 
ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʇʈɸɺʆɺʆɻʆ ʉʊɸʊʋʉɸ ɺʆɽʅʅʆʉʃʋɾɸʑɽɻʆ 
ɿɸʈʀʇʆɺ ʖʈʀʁ ʖʈʀʉʆɺʀʏ ........................................................................................................................ 208 
 
ɸʂʊʋɸʃʔʅʓɽ ɸʉʇɽʂʊʓ ʇʈɸɺʆɺʆɻʆ ʉʊɸʊʋʉɸ ʋʇʆʃʅʆʄʆʏɽʅʅʆɻʆ ʇʆ ɿɸʑʀʊɽ ʇʈɸɺ 
ʇʈɽɼʇʈʀʅʀʄɸʊɽʃɽʁ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 
ʄɸʈʏɽɺʉʂʀʁ ʅʀʂʀʊɸ ɺʗʏɽʉʃɸɺʆɺʀʏ .................................................................................................... 212 
 



8 ǫǭǪǭǣǺǤ ǲǶǝǬǺǤ ǯǭǰǰǧǧ 

 

IV  ǡȐȄȏȍȐȐȇȈȐȉǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʆʎɽʅʂɸ ʅʆʈʄɸʊʀɺʅʆ-ʇʈɸɺʆɺʓʍ ɸʂʊʆɺ ʂɸʂ ʆɹʒɽʂʊ ʇʈɸɺʆɺʆʁ ʕʂʉʇɽʈʊʀɿʓ 
ɿɸɻɺɸɿɼʀʅ ɸʈʉɽʅʀʁ ɸʃɽʂʉɽɽɺʀʏ ........................................................................................................... 216 
 
ʉʋɹʒɽʂʊʀɺʅʓɽ ʇʈʀɿʅɸʂʀ ʄʆʐɽʅʅʀʏɽʉʊɺɸ ɺ ʉʌɽʈɽ ʂʈɽɼʀʊʆɺɸʅʀʗ 
ʂʆʅɼʈɸʊʔɽɺɸ ɽʂɸʊɽʈʀʅɸ ɺʃɸɼʀʄʀʈʆɺʅɸ ........................................................................................... 219 
 
ʈɾɽɹɼʇɼʁʐɾʊʃʁɾ ʆɹʌʃʁ ............................................................................................................................. 222 
 
ʂʆʄʄʋʅʀʂɸʊʀɺʅɸʗ ʂʆʄʇɽʊɽʅʊʅʆʉʊʔ ʇɽɼɸɻʆɻɸ ʂɸʂ ʋʉʃʆɺʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 
ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʇʈʆʎɽʉʉɸ ɺ ʅɸʏɸʃʔʅʆʁ ʐʂʆʃɽ 
ʄɸʈʂʀʅɸ ɺɸʃɽʅʊʀʅɸ ɺɸʉʀʃʔɽɺʅɸ .......................................................................................................... 223 
 
ʇʈʆɹʃɽʄɸ ʇʆɼɻʆʊʆɺʂʀ ɺʆɽʅʅʓʍ ʉʇɽʎʀɸʃʀʉʊʆɺ ɺ ʀʅʊɽʈɽʉɸʍ ʇʆɺʓʐɽʅʀʗ ʂɸʏɽʉʊɺɸ 
ʕʂʉʇʃʋɸʊɸʎʀʀ ʉʈɽɼʉʊɺ ɸɺʊʆʄɸʊʀɿɸʎʀʀ 
ʂɸʃʀʅʀʅɸ ʄɸʈʀʅɸ ʀɺɸʅʆɺʅɸ, ʉʆʃʆɺʔɽɺ ʖʈʀʁ ɺɸʃɽʈʔɽɺʀʏ, 
ɹʋʈɼɽʁʅʓʁ ɺɸʃɽʈʀʁ ʅʀʂʆʃɸɽɺʀʏ ......................................................................................................... 226 
 
ɼʀɼɸʂʊʀʏɽʉʂʆɽ ʋʇʈɸɺʃɽʅʀɽ ʌʆʈʄʀʈʆɺɸʅʀɽʄ ʋʏɽɹʅʆ-ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʍ ʋʄɽʅʀʁ 
ʆɹʋʏɸʖʑʀʍʉʗ ʄʃɸɼʐɽɻʆ ʐʂʆʃʔʅʆɻʆ ɺʆɿʈɸʉʊɸ 
ʉʆʃʆʅʔʂʆ ɸʅʅɸ ɺʀʊɸʃʔɽɺʅɸ, ʄɸʈʂʀʅɸ ɺɸʃɽʅʊʀʅɸ ɺɸʉʀʃʔɽɺʅɸ ............................................ 230 
 
ʆʉʆɹɽʅʅʆʉʊʀ ʆʉʋʑɽʉʊɺʃɽʅʀʗ ʇʈʆɽʂʊʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ 
ʆʈɻɸʅʀɿɸʎʀʀ 
ʉɺʀʅʂʆ ɺɸʃɽʅʊʀʅɸ ɸʃɽʂʉɸʅɼʈʆɺʅɸ..................................................................................................... 233 
 
ʇɸʊʈʀʆʊʀʏɽʉʂʆɽ ɺʆʉʇʀʊɸʅʀɽ ʄʆʃʆɼɽɾʀ ɺ ʈʆʉʉʀʀ 
ʐɸʄɸɽɺɸ ɺʀʂʊʆʈʀʗ ʈʋʉʃɸʅʆɺʅɸ ........................................................................................................... 236 
 
ʄʋʃʔʊʀʇʃʀʂɸʎʀʗ ʂɸʂ ʉʈɽɼʉʊɺʆ ʊɺʆʈʏɽʉʂʆɻʆ ʈɸɿɺʀʊʀʗ ɼɽʊɽʁ 
ʅʀʂʀʊʀʅɸ ɻʋʃʔʅɸɿ ɻɸɹɹɸʉʆɺʅɸ .............................................................................................................. 239 
 
ʆʈɻɸʅʀɿɸʎʀʆʅʅʓɽ ʋʉʃʆɺʀʗ ʈɸɿɺʀʊʀʗ ɻʆʊʆɺʅʆʉʊʀ ʇɽɼɸɻʆɻʆɺ 
ʆɹʑɽʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʐʂʆʃʓ ʂ ʆʈɻɸʅʀɿɸʎʀʀ ʉʆʎʀɸʃʔʅʆ ɿʅɸʏʀʄʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 
ʆɹʋʏɸʖʑʀʍʉʗ 
ʌɽɼʆʈʆɺɸ ɽʃɽʅɸ ɺʃɸɼʀʄʀʈʆɺʅɸ ........................................................................................................... 242 
 
ʀʅʌʆʈʄɸʊʀɿɸʎʀʗ ʆɹʈɸɿʆɺɸʅʀʗ ʂɸʂ ʆɼʅɸ ʀɿ ʇʈɽɼʇʆʉʓʃʆʂ ʌʆʈʄʀʈʆɺɸʅʀʗ 
ʀʅʌʆʈʄɸʎʀʆʅʅʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʁ ʂʆʄʇɽʊɽʅʊʅʆʉʊʀ ɹʋɼʋʑʀʍ ʋʏʀʊɽʃɽʁ ʊɽʍʅʆʃʆɻʀʀ 
ʐɸɻʆʁʂʆ ʊɸʊʔʗʅɸ ʉɽʈɸʌʀʄʆɺʅɸ ........................................................................................................... 246 
 
ʅɾɽʁʏʁʆʊʃʁɾ ʆɹʌʃʁ .................................................................................................................................... 250 
 
ʉɸʄʆʆʎɽʅʂɸ ʋʈʆɺʅʗ ʀʅʌʆʈʄʀʈʆɺɸʅʅʆʉʊʀ ʉʊʋɼɽʅʊʆɺ ʆɹ ʆʈʌɸʅʅʓʍ ɿɸɹʆʃɽɺɸʅʀʗʍ 
ʋʈɺɸʅʎɽɺɸ ʉɺɽʊʃɸʅɸ ʆʃɽɻʆɺʅɸ, ɹʋʃɸʅʆɺɸ ʇʆʃʀʅɸ ʉɽʈɻɽɽɺʅɸ,  
ʂʋɼɸʐʂʀʅɸ ʉɺɽʊʃɸʅɸ ɹɽʁʃɸʈ ʂʓɿʓ ..................................................................................................... 251 
 
ɺʃʀʗʅʀɽ ʅʆɺʆʁ ʂʆʈʆʅɸɺʀʈʋʉʅʆʁ ʀʅʌɽʂʎʀʀ SARS-COV-2 ʅɸ ʊɽʏɽʅʀɽ ɹɽʈɽʄɽʅʅʆʉʊʀ ʀ 
ɽɽ ʀʉʍʆɼʓ: ʆɹɿʆʈ 
ɸʄɽʊʆɺɸ ʕɼʀɽ ʀʉʄʆʀʃʆɺʅɸ, ʆʉɸʋʃʂʆ ɼʄʀʊʈʀʁ ʖʈʔɽɺʀʏ ........................................................ 254 
 



ǫǭǪǭǣǺǤ ǲǶǝǬǺǤ ǯǭǰǰǧǧ 9 

 

www.naukaip.ru 

ʈʊʁʎʇʄʇɼʁʐɾʊʃʁɾ ʆɹʌʃʁ ......................................................................................................................... 258 
 
ʇʉʀʍʆʃʆɻʆ-ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ʉʈɽɼʉʊɺɸ ʌʆʈʄʀʈʆɺɸʅʀʗ ʈɽɻʋʃʗʊʀɺʅʓʍ ʋʋɼ ʋ ʄʃɸɼʐʀʍ 
ʇʆɼʈʆʉʊʂʆɺ ʉ ɿʇʈ 
ʎɸʊʋʈʗʅ ʄɸʈʀʅɸ ʆɻɸʅɽʉʆɺʅɸ, ʅʆʉʆɺɸ ʅɸʊɸʃʔʗ ɺɸʃɽʅʊʀʅʆɺʅɸ ........................................... 259 
 
ɸʅɸʃʀɿ ʉʆʎʀɸʃʔʅʆ-ʇʉʀʍʆʃʆɻʀʏɽʉʂʆʁ ɸɼɸʇʊɸʎʀʀ ɼʆʐʂʆʃʔʅʀʂʆɺ ʉ ʊʗɾɽʃʓʄʀ 
ʅɸʈʋʐɽʅʀʗʄʀ ʈɽʏʀ 
ʌʀʃʔʂʆɺɸ ʄɸʈʀʗ ʄʀʍɸʁʃʆɺʅɸ ................................................................................................................ 262 
 
ʆʉʆɹɽʅʅʆʉʊʀ ɺɿɸʀʄʆʉɺʗɿʀ ʇʉʀʍʆʃʆɻʀʏɽʉʂʆʁ ʂʋʃʔʊʋʈʓ ʃʀʏʅʆʉʊʀ ʀ ʉʆʎʀɸʃʔʅʆ-
ʇʉʀʍʆʃʆɻʀʏɽʉʂʆʁ ɸɼɸʇʊɸʎʀʀ ɼɽʊɽʁ ʉʊɸʈʐɽɻʆ ʐʂʆʃʔʅʆɻʆ ɺʆɿʈɸʉʊɸ 
ɻʈʀʅʏɽʅʂʆ ɺʀʂʊʆʈʀʗ ɸʃɽʂʉɸʅɼʈʆɺʅɸ ................................................................................................ 267 
 
ʃʆʅɻʀʊʖɼʅʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ɼʀʅɸʄʀʂʀ ɿʈʀʊɽʃʔʅʆ-ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ ʌʋʅʂʎʀʁ ɺ 
ʄʃɸɼʐɽʄ ʐʂʆʃʔʅʆʄ ɺʆɿʈɸʉʊɽ 
ʂʈɽʄɽʅʔ ɽʂɸʊɽʈʀʅɸ ʌɽɼʆʈʆɺʅɸ ............................................................................................................ 273 
 
ʈʆʃʔ ʉɽʄɽʁʅʆɻʆ ɺʆʉʇʀʊɸʅʀʗ ɺ ʌʆʈʄʀʈʆɺɸʅʀʀ ɸɼɼʀʂʊʀɺʅʆɻʆ ʇʆɺɽɼɽʅʀʗ ʄʃɸɼʐʀʍ 
ʐʂʆʃʔʅʀʂʆɺ 
ʃʋʂʀʅʓʍ ɺʀʂʊʆʈʀʗ ɸʅɸʊʆʃʔɽɺʅɸ ......................................................................................................... 277 
 
ʀʅʊɽʈʅɽʊ-ɿɸɺʀʉʀʄʆʉʊʔ ʋ ʄʆʃʆɼɽɾʀ ɺ ʋʉʃʆɺʀʗʍ ʉɸʄʆʀɿʆʃʗʎʀʀ 
ʄʋʂɸʐɽɺɸ ɸʃɽʂʉɸʅɼʈɸ ʕʈɹʋʃɸʊʆɺʅɸ .................................................................................................. 281 
 
ʊʇʏʁʇʄʇɼʁʐɾʊʃʁɾ ʆɹʌʃʁ ......................................................................................................................... 284 
 
ʇʈʆʌɽʉʉʀʆʅɸʃʔʅɸʗ ʄʆʈɸʃʔ ɾʋʈʅɸʃʀʉʊɸ 
ʂʋʅɸʂʆɺɸ ʇʆʃʀʅɸ ʆʃɽɻʆɺʅɸ .................................................................................................................... 285 
 
ʈʇʄʁʋʁʐɾʊʃʁɾ ʆɹʌʃʁ .................................................................................................................................. 289 
 
ʇʈʆɹʃɽʄɸ ʂʆʈɽʁʉʂʆɻʆ ʇʆʃʋʆʉʊɺɸ:ɸʅɸʃʀɿ ʆʊɽʏɽʉʊɺɽʅʅʓʍ ʀ ɿɸʈʋɹɽɾʅʓʍ ʉʄʀ 
ɹɽɿʈʋʏɽʅʂʆ ʄɸʈʀʗ ɽɺɻɽʅʔɽɺʅɸ ............................................................................................................. 290 
 
ʊʈɸʅʉʌʆʈʄɸʎʀʗ ʇʆʃʀʊʀʏɽʉʂʆɻʆ ʈɽɾʀʄɸ ɺ ʈʆʉʉʀʀ: ʇʆʃʀʊʆʃʆɻʀʏɽʉʂʀʁ ɸʅɸʃʀɿ 
ʎʀɹʈʀʅʉʂʀʁ ʈʋʉʃɸʅ ʉʊɸʅʀʉʃɸɺʆɺʀʏ ................................................................................................. 293 
 
ʃʌʄʕʋʌʉʇʄʇɼʁʘ .............................................................................................................................................. 296 
 
ɾʀɿʅʔ ɸʈʄʗʅʉʂʀʍ ʆɹʑʀʅ ʖɻɸ ʈʆʉʉʀʀ ɺ XVIIIïXIX ɺɺ.: ʂʋʃʔʊʋʈʆʃʆɻʀʏɽʉʂʀʁ ɸʅɸʃʀɿ 
ʏʀʃʀʅɻɸʈʗʅ ɸʅɼʈɸʅʀʂ ʉʋʈɽʅʆɺʀʏ ....................................................................................................... 297 
 
ʌʀʅɸʅʉʀʈʆɺɸʅʀɽ ʆʈɻɸʅʀɿɸʎʀʁ ʂʋʃʔʊʋʈʓ: ʇʈʆɹʃɽʄʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ 
ʍɸʇɽʈʉʂɸʗ ɸʅɸʉʊɸʉʀʗ ʉʊɸʅʀʉʃɸɺʆɺʅɸ ............................................................................................ 301 
 
ʆɹʌʃʁ ʇ ʀɾʅʄɾ ................................................................................................................................................ 304 
 
ɿɸʈʋɹɽɾʅʓʁ ʆʇʓʊ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʕʂʆ-ʀʅʅʆɺɸʎʀʁ ɺ ʋʊʀʃʀɿɸʎʀʀ ʆʊʍʆɼʆɺ 
ʊɽʃɽɻʀʅ ʇɸɺɽʃ ɸʅɸʊʆʃʔɽɺʀʏ................................................................................................................... 305 



10 ǫǭǪǭǣǺǤ ǲǶǝǬǺǤ ǯǭǰǰǧǧ 

 

IV  ǡȐȄȏȍȐȐȇȈȐȉǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʄʆʅʀʊʆʈʀʅɻɸ ʈɸɿɺʀʊʀʗ ʇʈʀʈʆɼʆʆʍʈɸʅʅʆɻʆ ʇʆʊɽʅʎʀɸʃɸ ɻʆʈʆɼɸ ɺʆʈʆʅɽɾ 
ʉʋʐʂʆ ɽʃɽʅɸ ɸʅɸʊʆʃʔɽɺʅɸ,  
ʂʋʎʆɺɸ ʉɺɽʊʃɸʅɸ ʀɺɸʅʆɺʅɸ .................................................................................................................... 311 
 
  



ǫǭǪǭǣǺǤ ǲǶǝǬǺǤ ǯǭǰǰǧǧ 11 

 

www.naukaip.ru 

 
 
 

ǱǤǴǬǧǶǤǰǩǧǤ Ǭǟǲǩǧ 
  



12 ǫǭǪǭǣǺǤ ǲǶǝǬǺǤ ǯǭǰǰǧǧ 

 

IV  ǡȐȄȏȍȐȐȇȈȐȉǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ǲǣǩ 11. 

ǯǟǦǯǟǠǭǱǩǟ ǧ ǭǠǭǰǬǭǡǟǬǧǤ 
ǭǠǭǯǲǣǭǡǟǬǧǾ ǧ ǲǰǱǟǬǭǡǭǩ Ǯǭ 
ǮǭǣǢǭǱǭǡǩǤ ǬǤǳǱǧ ǧ ǢǟǦǟ  

ǡǿȐȇȊȄȁȐȉǿȞ ǰȁȄȑȊǿȌǿ ǮȄȑȏȍȁȌǿ 
ʢ.ʪ.ʥ. ʜʦʮʝʥʪ  

ǽȃȇȌ Ǭȇȉȇȑǿ ǟȌȃȏȄȄȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɺʘʩʠʣʝʚʩʢʘʷ ʉʚʝʪʣʘʥʘ ʇʝʪʨʦʚʥʘ 
ʢ.ʪ.ʥ. ʜʦʮʝʥʪ  

ʌɻɹʆʋ ɺʆ çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʳʙʦʨʫ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʫʩʪʘʥʦʚʦʢ ʧʦ ʧʦʜʛʦ-
ʪʦʚʢʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʩ ʫʯʸʪʦʤ ʪʝʭʥʠʢʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʦʜʛʦʪʦʚʢʘ ʥʝʬʪʠ, ʛʘʟ. 
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Abstract: the article is devoted to the selection of the most promising equipment and installations for oil and 
gas treatment, taking into account technical and economic indicators. 
Key words: oil and gas preparation. 

 
ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʦʜʦʚ ʠ ʦʧʝʨʘʮʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʝ, 

ʚʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʥʝʧʨʝʨʳʚʥʫʶ ʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʨʘʙʦʪʫ ʚʩʝʡ ʩʠʩʪʝʤʳ ʠ ʥʝʦʙʭʦ-
ʜʠʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʧʝʨʚʦʩʪʝʧʝʥʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ. 

ʇʦʤʠʤʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʘʤʠʭ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ, ʩʶʜʘ ʪʘʢʞʝ ʚʭʦʜʷʪ ʫʩʪʘʥʦʚʢʠ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ, 
ʚ ʢʦʪʦʨʳʭ ʧʝʨʚʠʯʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʜʫʢʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʠʟ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ, ʩʙʨʦʩ ʛʘʟʘ ʠ ʚʦʜʳ, ʘ 
ʪʘʢʞʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʯʠʩʪʢʘ ʠ ʧʦʜʛʦʪʦʚʢʘ ʩʳʨʴʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ. 

ʋʩʪʘʥʦʚʢʘ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ (ʋʇʅ) ʧʦʟʚʦʣʷʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʥʝʬʪʴ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʝʝ ʜʨʝʥʘʞ 
ʠ ʦʧʨʝʩʥʝʥʠʝ, ʪ. ʝ. ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʷʪʴ ʥʘ ʥʝʬʪʴ, ʥʝʬʪʷʥʦʡ ʛʘʟ ʠ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʫʶ ʚʦʜʫ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʝʨʚʠʯʥʦʡ ʠ ʧʦʵʪʘʧʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʩʤʘ-
ʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʦʧʣʠʚʥʳʭ ʩʤʝʩʝʡ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʜʣʷ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ. ɺ ʦʨʛʘʥʠʟʘʮʠʶ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʜʦʣʞʥʦ ʚʭʦʜʠʪʴ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 
ʦʙʦʨʫʜʦʚʘʥʠʝ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʡ ʜʣʷ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ. 
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1) ʉʝʧʘʨʘʪʦʨ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ, ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʚʭʦʜʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʩ ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ 
ʩʧʦʩʦʙʥʦʩʪʴʶ. 

2) ʊʝʧʣʦʦʙʤʝʥʥʳʡ ʘʧʧʘʨʘʪ ʩ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ï ʥʝʦʙʭʦʜʠʤʦʝ ʦʙʦʨʫ-
ʜʦʚʘʥʠʝ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ. 

3) ʊʝʧʣʦʚʳʝ ʮʝʥʪʨʳ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʝ ʚ ʦʪʜʝʣʴʥʦʤ ʪʨʫʙʥʦʤ ʠʣʠ ʝʤʢʦʩʪʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʢʘʢ ʙʣʦʯ-
ʥʳʝ ʫʩʪʘʥʦʚʢʠ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ. ʀʭ ʬʫʥʢʮʠʷ ï ʩʦʙʨʘʪʴ ʠ ʧʦʜʛʦʪʦʚʠʪʴ ʧʨʦʜʫʢʮʠʶ, ʜʦʙʳʪʫʶ ʠʟ ʩʢʚʘʞʠʥ. 

4) ʉʝʧʘʨʘʪʦʨ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʵʪʦʛʦ ʪʠʧʘ ʧʦʣʥʦʩʪʴʶ ʦʯʠʱʘʝʪ ʧʨʠʨʦʜʥʳʡ ʠ ʧʦ-
ʧʫʪʥʳʡ ʥʝʬʪʷʥʦʡ ʛʘʟ ʦʪ ʚʦʜʳ, ʢʦʥʜʝʥʩʘʪʘ ʠ ʚʝʱʝʩʪʚ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʛʠʜʨʘʪʦʚ ʫʛʣʝʚʦ-
ʜʦʨʦʜʥʳʭ ʛʘʟʦʚ ʧʨʠ ʠʭ ʜʦʙʳʯʝ, ʪʨʘʥʩʧʦʨʪʝ ʠ ʧʦʜʟʝʤʥʦʤ ʭʨʘʥʝʥʠʠ, ʘ ʪʘʢʞʝ ʚ ʭʦʜʝ ʧʨʦʮʝʩʩʦʚ ʧʝʨʚʠʯ-
ʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʝʬʪʠ ʠ ʛʘʟʘ. 

5) ʆʪʩʪʦʡʥʠʢ ʧʦʜʪʦʚʘʨʥʦʡ ʚʦʜʳ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʥʝʬʪʷʥʳʭ ʵʤʫʣʴʩʠʡ. 
ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘ-

ʣʦʛʘʙʘʨʠʪʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʠ 
ʧʝʨʝʢʘʯʢʠ ʥʝʬʪʠ. 

ʄʘʩʣʠʯʥʳʝ ʩʝʤʝʥʘ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʨʘʩʪʝʥʠʡ - ʚʘʞʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʘʩʣʘ. 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʚʩʝʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʠʟ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʦʩʪʦʷʥʥʦ ʠ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʝʪ, ʘ ʩʫʱʝʩʪʚʫʶ-
ʱʠʝ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʟʘʚʦʜʳ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʧʨʦʩ. ʕʪʦ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ. 

ʉʪʘʨʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʩʳʨʴʷ ʠ ʛʦ-
ʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʵʢʦʣʦʛʠʶ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʤʘʩʰʪʘʙʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʫʥʠʢʘʣʴ-
ʥʦʡ ʮʝʥʥʦʩʪʠ ʠ ʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ. 

ʈʝʰʝʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʤʦʙʠʣʴʥʦʝ ʦʙʦ-
ʨʫʜʦʚʘʥʠʝ ʜʣʷ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ. ʕʪʦ ʥʝʙʦʣʴʰʠʝ ʤʦʜʫʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʦʚʘʥ ʮʝʣʳʡ 
ʢʦʤʧʣʝʢʩ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ. ʄʦʜʫʣʴʥʳʝ ʩʠʩʪʝʤʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʝʜʘʣʝʢʦ ʦʪ ʤʝʩʪʦʨʦʞʜʝ-
ʥʠʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʙʳʩʪʨʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ, ʫʩʪʦʡʯʠʚʳ ʢ ʣʶʙʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ 
ʫʩʣʦʚʠʷʤ. ʊʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʫʞʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. 

ɺ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʩʦʟʜʘʥʳ ʠ ʫʩʧʝʰʥʦ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʩʝʨʠʡʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʤʦʜʫʣʴ-
ʥʳʝ ʫʩʪʘʥʦʚʢʠ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ ʥʝʙʦʣʴʰʦʛʦ ʪʦʥʥʘʞʘ. ʆʥʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʥʝʬʪʝʧʨʦʜʫʢʮʠʶ ʠ ʧʨʠʩʘʜʢʠ 
ʢ ʤʦʪʦʨʥʦʤʫ ʪʦʧʣʠʚʫ. 

ʋʩʪʘʥʦʚʢʠ ʨʘʙʦʪʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʧʦʪʝʨʴ: ʦʥʠ ʧʦʪʨʝʙʣʷʶʪ ʤʘʣʦ ʵʥʝʨʛʠʠ, ʙʝʟʚʨʝʜʥʳ ʜʣʷ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʘʙʦʪʘʶʪ ʥʘ ʩʦʙʩʪʚʝʥʥʦʡ ʦʙʦʨʦʪʥʦʡ ʚʦʜʝ. 

ʅʘʟʥʘʯʝʥʠʝ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ: ʇʦʣʫʯʝʥʠʝ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ (I ʛʨʫʧʧʘ ʧʦ ɻʆʉʊ ʈ 51858) ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʵʬʬʝʢʪʠʚʥʳʭ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʂʦʤʧʘʢʪʥʳʝ ʛʘʙʘʨʠʪʳ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʦʡ ʧʣʦʱʘʜʢʠ (20ʭ15 ʤ) ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʜʚʘ ʷʨʫʩʘ ʆʧʝʨʘʪʠʚʥʳʡ ʨʝʠʥʞʠʥʠʨʠʥʛ ʜʣʷ 
ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʮʠʠ  

 

 
ʉʡʪ. 1. ʌʪʫʙʦʧʛʣʙ ʨʧ ʨʧʝʜʧʫʧʛʣʡ ʦʞʭʫʡ 
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ʉʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ: ɹʣʦʢ ʤʘʥʠʬʦʣʴʜʘ (1) ʅʝʬʪʝʛʘʟʦʚʳʡ ʠʣʠ ʪʨʝʭʬʘʟʥʳʡ ʩʝʧʘʨʘʪʦʨ ʧʝʨʚʦʡ 
ʩʪʫʧʝʥʠ (2) ʇʦʜʦʛʨʝʚʘʪʝʣʴ ʧʨʦʜʫʢʮʠʠ (3) ʅʝʬʪʝʛʘʟʦʚʳʡ ʩʝʧʘʨʘʪʦʨ ʩʦ ʩʙʨʦʩʦʤ ʚʦʜʳ (4) ʆʪʩʪʦʡʥʠʢ 
ʥʝʬʪʠ ʠʣʠ ʵʣʝʢʪʨʦʜʝʛʠʜʨʘʪʦʨ (5) ʆʪʩʪʦʡʥʠʢ ʧʦʜʪʦʚʘʨʥʦʡ ʚʦʜʳ (6) ɽʤʢʦʩʪʠ ʭʨʘʥʝʥʠʷ ʥʝʬʪʠ (7) ʠ ʧʦʜ-
ʪʦʚʘʨʥʦʡ ʚʦʜʳ (8) ɹʣʦʢ ʥʘʩʦʩʥʳʡ ʜʣʷ ʦʪʢʘʯʢʠ ʥʝʬʪʠ ʚ ʪʨʫʙʦʧʨʦʚʦʜ (9) ɹʣʦʢ ʥʘʩʦʩʥʳʡ ʜʣʷ ʟʘʢʘʯʢʠ ʧʣʘ-
ʩʪʦʚʦʡ ʚʦʜʳ ʚ ʧʦʛʣʦʱʘʶʱʠʝ ʩʢʚʘʞʠʥʳ (10) ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʘʷ ʬʘʢʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ 
(11) ʂʦʤʤʝʨʯʝʩʢʠʡ ʫʟʝʣ ʫʯʝʪʘ ʥʝʬʪʠ (12) ɹʣʦʢ ʧʦʜʛʦʪʦʚʢʠ ʛʘʟʘ/ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ (13) ɻʘʟʦʧʦʨʰʥʝʚʘʷ 
ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʠ ʨʝʟʝʨʚʥʘʷ ʜʠʟʝʣʴʥʘʷ (14) ɹʣʦʢ ʦʧʝʨʘʪʦʨʥʦʡ (15) ɽʤʢʦʩʪʠ ʧʨʝʩʥʦʡ ʚʦʜʳ, ʜʨʝʥʘʞʥʳʝ 
ʠ ʘʚʘʨʠʡʥʳʝ ʉʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʢʠ ʠ ʂʀʇ ʂʦʤʧʣʝʢʪ ʤʝʞʙʣʦʯʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʢʘʙʝʣʴʥʳʭ ʩʝʪʝʡ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ:  
ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦ ʞʠʜʢʦʩʪʠ, ʤį/ʩʫʪ - ʜʦ 3000 
ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦ ʛʘʟʫ, ʩʪ.ʤį/ʩʫʪ - ʜʦ 500000 
ʆʙʚʦʜʥʝʥʥʦʩʪʴ ʥʝʬʪʠ ʥʘ ʚʳʭʦʜʝ,% - ʜʦ 0,5  
ʉʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʥʘ ʚʳʭʦʜʝ, ʤʛ/ʣ - ʜʦ 100 
ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʠ ʠ ʤʝʭ. ʧʨʠʤʝʩʝʡ ʚ ʚʦʜʝ ʥʘ ʚʳʭʦʜʝ, ʤʛ/ʣ - ʜʦ 40 
ɺʭʦʜʥʦʝ ʜʘʚʣʝʥʠʝ (ʨʘʩʯʝʪʥʦʝ), ʄʧʘ - 1,6; 2,5; 4,0 
ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʉ - ʦʪ -60 ʜʦ +50 
 

 
ʉʡʪ. 2. ʌʪʫʙʦʧʛʣʙ ʡ ʧʚʧʩʬʝʧʛʙʦʡʞ ʨʧ ʨʧʝʜʧʫʧʛʣʡ ʦʞʭʫʡ 

 
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʘ-

ʥʦʚʦʢ ʩʦʚʧʘʜʘʶʪ, ʥʦ ʩʬʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚʳʰʝ ʠ ʤʝʥʝʝ ʟʘʪʨʘʪʥʘʷ. ʉʣʝʜʦʚʘ-
ʪʝʣʴʥʦ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʤʦʙʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. 

 

 
ʉʡʪ. 3. ʌʪʫʙʦʧʛʣʙ ʨʧ ʨʧʝʜʧʫʧʛʣʡ ʦʞʭʫʡ 
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www.naukaip.ru 

ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 
 
1. ʄʦʙʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.oilteam.ru/uploads/origin/pagesFiles/89/%20ʄʋʇʉɺ%20ʩʞʘʪʳʡ.pdf 
2. ʋʩʪʘʥʦʚʢʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://tdsarrz.ru/produktsiya/oborudovanie_dlya_podgotovki_nefti_i_gaza 
/ustanovka_podgotovki_nefti_upn.html 

  

http://www.oilteam.ru/uploads/origin/pagesFiles/89/%20МУПСВ%20сжатый.pdf
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ǲǣǩ ..2 

ǰǯǟǡǬǤǬǧǤ ǯǟǦǪǧǶǬǺǴ ǫǤǱǭǣǭǡ 
ǮǯǭǢǬǭǦǧǯǭǡǟǬǧǾ 
ǟǡǱǭǩǭǯǯǤǪǧǯǭǡǟǬǬǺǴ ǡǯǤǫǤǬǬǺǴ 
ǯǾǣǭǡ 

ǩȍȌȚȏȔǿȌȍȁǿ ǟȐȄȋ ǟȃȇȊȀȄȉȉȚȆȚ 
ʜʦʮʝʥʪ, ʜʦʢʪʦʨ PhD 

ǩȄȌȅȄȀǿȄȁ ǣǿȐȑǿȌ ǟȊȇȋȅǿȌȒȊȚ 
ʤʘʛʠʩʪʨʘʥʪ 

ɽʚʨʘʟʠʡʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃ.ʅ.ɻʫʤʠʣʝʚʘ 
 

ɹʦʦʧʫʙʯʡʸ: ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʦʙʱʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʩʝʡ ʩʠʩʪʝʤʳ ʮʝ-
ʧʦʯʢʠ ʧʦʩʪʘʚʦʢ. ʀʥʦʛʜʘ ʭʘʨʘʢʪʝʨ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʪʦʚʘʨʦʚ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʪʨʫʜʥʦʩʪʠ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ 
ʙʫʜʫʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠʟ-ʟʘ ʠʭ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ 
ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʪʦʚʘʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʘ ʤʝʪʦʜʘ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ - ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥ-
ʥʘʷ ʩʝʪʴ (artificial neural network (ANN)) ʠ ʤʘʰʠʥʘ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ (Support Vector Machine (SVM)), ʘ 
ʪʘʢʞʝ ʪʨʘʜʠʮʠʦʥʥʳʡ ʤʝʪʦʜ-ʤʦʜʝʣʴ ʘʚʪʦʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ 
(autoregressive integrated moving average (ARIMA)). ɺ ʢʘʯʝʩʪʚʝ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥ-
ʥʳʝ ʦ ʬʘʢʪʠʯʝʩʢʦʤ ʩʧʨʦʩʝ ʥʘ ʰʝʩʪʴ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʜʥʦʡ ʠʟ ʢʦʤʧʘʥʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʦʪʨʝ-
ʙʠʪʝʣʴʩʢʠʭ ʪʦʚʘʨʦʚ ʚ ʊʘʠʣʘʥʜʝ. ʀʟʥʘʯʘʣʴʥʦ, ʢʘʞʜʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʙʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʩ ʧʦʤʦʱʴʶ 
ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʧʨʦʩʘ Ljung-Box-Q, ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʥʘ ʘʚʪʦʢʦʨʨʝʣʷʮʠʶ. ɿʘʪʝʤ ʢʘʞʜʳʡ ʤʝʪʦʜ ʧʨʠ-
ʤʝʥʷʣʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʥʘʙʦʨʘʤ ʜʘʥʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʝʪʦʜ SVM ʠʤʝʣ ʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ 
ʧʨʦʛʥʦʟʘ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ MAPE), ʯʝʤ ANN ʠ ARIMA ʚ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʧʨʦʜʫʢʪʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ (artificial neural network (ANN)), ʘʚʪʦʨʝʛʨʝʩʩʠʦʥʥʘʷ ʠʥʪʝ-
ʛʨʠʨʦʚʘʥʥʘʷ ʩʢʦʣʴʟʷʱʘʷ ʩʨʝʜʥʷʷ (autoregressive integrated moving average (ARIMA)), ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʪʦʚʘ-
ʨʳ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ, ʮʝʧʦʯʢʘ ʧʦʩʪʘʚʦʢ, ʤʘʰʠʥʘ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ (Support Vector Machine (SVM)). 
 

A COMPARISON OF VARIOUS FORECASTING METHODS FOR AUTOCORRELATED TIME SERIES 
 

Konyrhanova Asem Adilbekkyzy, 
Kenzhebayev Dastan Alimzhanuly 

 
Abstract: the accuracy of forecasts significantly affects the overall performance of a whole supply chain sys-
tem. Sometimes, the nature of consumer products might cause difficulties in forecasting for the future de-
mands because of its complicated structure. In this study, two machine learning methods, artificial neural net-
work (ANN) and support vector machine (SVM), and a traditional approach, the autoregressive integrated 
moving average (ARIMA) model, were utilized to predict the demand for consumer products. The training data 
used were the actual demand of six different products from a consumer product company in Thailand. Initially, 
each set of data was analysed using Ljung-Box-Q statistics to test for autocorrelation. Afterwards, each meth-
od was applied to different sets of data. The results indicated that the SVM method had a better forecast quali-
ty (in terms of MAPE) than ANN and ARIMA in every category of products. 
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1. ɺʚʝʜʝʥʠʝ 
ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʮʝʧʦʯ-

ʢʠ ʧʦʩʪʘʚʦʢ. ʇʦʩʢʦʣʴʢʫ ʢʘʞʜʘʷ ʩʪʦʨʦʥʘ ʚ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ ʙʫʜʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʟʘʢʘʟ ʚ ʦʪʚʝʪ ʥʘ ʩʠʛʥʘʣ 
ʩʧʨʦʩʘ, ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ ʩʧʨʦʩʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ. ɹʝʟ ʪʦʯʥʦʛʦ 
ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʪʦʪ ʩʮʝʥʘʨʠʡ ʧʨʠʚʝʜʝʪ ʢ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ. ʉʧʨʦʩ ʥʘ ʧʨʦʜʫʢ-
ʮʠʶ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʪʠʧʦʚ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʟ-ʟʘ ʝʛʦ ʥʝʦʧʨʝ-
ʜʝʣʝʥʥʦʩʪʠ. ɹʳʣʦ ʧʨʝʜʧʨʠʥʷʪʦ ʥʝʩʢʦʣʴʢʦ ʧʦʧʳʪʦʢ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʵʪʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ, ʠ ʘʚʪʦʢʦʨʨʝ-
ʣʷʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ. ɺ ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʝʥʠʷ ʠʤʝʶʪ ʬʠʢʩʠʨʦʚʘʥ-
ʥʦʝ ʩʨʝʜʥʝʝ, ʘ ʬʣʫʢʪʫʘʮʠʷ ʚʦʢʨʫʛ ʩʨʝʜʥʝʛʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʪʦʣʴʢʦ ʩʣʫʯʘʡʥʦʛʦ ʰʦʢʘ ʠʣʠ ʙʝʣʦʛʦ ʰʫ-
ʤʘ. ʆʜʥʘʢʦ, ʢʦʛʜʘ ʥʘʙʣʶʜʝʥʠʷ ʘʚʪʦʢʦʨʨʝʣʠʨʦʚʘʥʳ, ʵʪʦʪ ʩʮʝʥʘʨʠʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʩʣʫʯʘʷ: ʩʪʘʮʠʦ-
ʥʘʨʥʳʡ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʡ. ɽʩʣʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʠʟʤʝʥʷʶʪʩʷ ʚʦʢʨʫʛ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʩʨʝʜʥʝʛʦ ʠ 
ʠʤʝʶʪ ʧʦʩʪʦʷʥʥʫʶ ʜʠʩʧʝʨʩʠʶ, ʪʦ ʵʪʦʪ ʪʠʧ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘʟʳʚʘʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʤ ʧʦʚʝʜʝʥʠʝʤ. ʉ ʜʨʫʛʦʡ 
ʩʪʦʨʦʥʳ, ʝʩʣʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʪʘʢʦʝ ʧʦʚʝʜʝʥʠʝ 
ʥʘʟʳʚʘʝʪʩʷ ʥʝʩʪʘʮʠʦʥʘʨʥʳʤ. ʇʦʩʢʦʣʴʢʫ ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦ-
ʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʧʨʘʢʪʠʢʘʤ ʧʦʣʝʟʥʦ ʠʤʝʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦ-
ʜʷʱʝʤ ʤʝʪʦʜʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʪʦ ʝʩʪʴ ʦ ʥʝʘʚʪʦʢʦʨʨʝʣʷʮʠʠ ʠ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ. 

2. ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ 
ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʝ, ʙʳʣʦ ʪʨʠ ʤʝʪʦʜʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʧʫʣʷʨʥʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ. ʉʨʝʜʠ ʵʪʠʭ ʤʝʪʦʜʦʚ ʙʳʣʠ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ (artificial neural network 
(ANN)), ʤʘʰʠʥʘ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ (Support Vector Machine (SVM)) ʠ ʪʨʘʜʠʮʠʦʥʥʳʡ ʤʝʪʦʜ-ʤʦʜʝʣʴ ʙʦʢʩʘ 
ɼʞʝʥʢʠʥʩʘ ʩ ʘʚʪʦʨʝʛʨʝʩʩʠʦʥʥʦʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʢʦʣʴʟʷʱʝʡ ʩʨʝʜʥʝʡ (autoregressive integrated moving 
average (ARIMA)). ʇʦʩʢʦʣʴʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʚʩʝ ʝʱʝ ʦʩʪʘʚʘʣʘʩʴ ʧʦʜ ʚʦʧʨʦʩʦʤ, ʵʤʧʠʨʠʯʝ-
ʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝʛʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʵʪʠʭ ʤʝʪʦʜʦʚ. ʅʘʠʙʦʣʝʝ 
ʧʦʧʫʣʷʨʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʙʳʣʠ ʜʘʥʥʳʝ ʦ ʧʨʦʤʳʰʣʝʥʥʦʤ, ʬʠʥʘʥʩʦʚʦʤ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʩʧʨʦʩʝ. 

ɼʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʜʘʥʥʳʭ ɹʘʥʩʘʣ, ɺʘʜʭʘʚʢʘʨ ʠ ɻʫʧʪʘ [1] ʦʧʨʝʜʝʣʠʣʠ ʤʦʜʝʣʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 
ʢʨʫʧʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʘʣʠ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʠ ʚʳʙʦʨʘ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʝʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ. ɺʥʝʜʨʝʥʠʝ ʧʨʠʚʝʣʦ ʢ ʩʦʢʨʘʱʝʥʠʶ ʦʙʱʝ-
ʛʦ ʦʙʲʝʤʘ ʟʘʧʘʩʦʚ ʥʘ 50% ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫʨʦʚʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ ʙʳʣ ʚʩʝ 
ʝʱʝ ʚʳʩʦʢ. ʍʫʘ, ɺʘʥ, ʉʶʡ, ʏʞʘʥ ʠ ʃʷʥ [2] ʠʩʧʦʣʴʟʦʚʘʣʠ SVM-ʧʦʜʭʦʜ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʥʘ ʟʘ-
ʧʘʩʥʳʝ ʯʘʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʟʘʧʘʩʥʳʝ ʯʘʩʪʠ ʩ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʂʠ-
ʪʘʝ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʥʝʜʨʝʥʥʳʡ ʤʝʪʦʜ ʙʳʣ ʣʫʯʰʝ ʩʧʦʩʦʙʝʥ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʧʨʦʩ ʥʘ ʟʘʧʘʩʥʳʝ ʯʘʩʪʠ, ʯʝʤ 
ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ. ɻʫʪʴʝʨʨʝʩ, ʉʦʣʠʩ ʠ ʄʫʭʦʧʘʜʭʴʷʡ [3] ʧʨʠʤʝʥʠʣʠ ʤʝʪʦʜ ANN ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 
ʢʫʩʢʦʚʦʛʦ ʩʧʨʦʩʘ ʠ ʩʨʘʚʥʠʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ANN ʩ ʪʨʝʤʷ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ (ʦʜʠʥʦʯʥʦʝ ʵʢʩ-
ʧʦʥʝʥʮʠʘʣʴʥʦʝ ʩʛʣʘʞʠʚʘʥʠʝ, ʤʝʪʦʜ ʂʨʦʩʪʦʥʘ ʠ ʧʨʠʙʣʠʞʝʥʠʝ ʉʠʥʪʝʪʦʩʘïɹʦʡʣʘʥʘ). ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʦʥ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʵʪʠ ʪʨʠ ʤʝʪʦʜʘ. ɼʨʫʛʠʤ ʧʦʧʫʣʷʨʥʳʤ ʪʠʧʦʤ ʜʘʥʥʳʭ ʙʳʣʠ ʬʠʥʘʥʩʦʚʳʝ 
ʜʘʥʥʳʝ. ʊʘʡ ʠ ʎʘʦ [4] ʦʮʝʥʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ SVM ʠ ANN ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʚʨʝʤʝʥʥʳʭ 
ʨʷʜʦʚ. ʀʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʙʳʣʠ ʦʩʥʦʚʘʥʳ ʥʘ ʧʷʪʠ ʨʝʘʣʴʥʳʭ ʬʴʶʯʝʨʩʥʳʭ ʢʦʥʪʨʘʢʪʘʭ, ʩʦʙʨʘʥʥʳʭ ʥʘ 
ʏʠʢʘʛʩʢʦʤ ʪʦʚʘʨʥʦʤ ʨʳʥʢʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʝʪʦʜ SVM ʨʘʙʦʪʘʝʪ ʣʫʯʰʝ, ʯʝʤ ʤʝʪʦʜʳ ANN. ɼʨʫ-
ʛʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʂʠʤʦʤ [5] ʩ ʧʨʠʤʝʥʝʥʠʝʤ SVM-ʧʦʜʭʦʜʘ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʥʜʝʢʩʘ 
ʮʝʥ ʘʢʮʠʡ ʠ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʤʝʪʦʜʦʤ ANN. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʜʭʦʜ SVM ʟʥʘʯʠʪʝʣʴʥʦ 
ʧʨʝʚʦʩʭʦʜʠʪ ʤʝʪʦʜ ANN. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʍʫʘʥ, ʅʘʢʘʤʦʨʠ ʠ ɺʘʥ [6] ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ SVM ʜʣʷ 
ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʥʜʝʢʩʘ ʮʝʥ ʘʢʮʠʡ NIKKEI 225. ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ SVM ʙʳʣ ʧʨʝʜʧʦʯʪʠ-
ʪʝʣʴʥʝʝ ANN, ʣʠʥʝʡʥʦʛʦ ʜʠʩʢʨʠʤʠʥʘʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʜʠʩʢʨʠʤʠʥʘʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʦʤʠʤʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʧʨʦʩʘ, ʩʧʨʦʩ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʪʘʢʞʝ ʠʩʧʦʣʴ-
ʟʦʚʘʣʩʷ ʚ ʵʤʧʠʨʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʪʠʭ ʪʨʝʭ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦ-
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ʚʘʥʠʷ (SVM, ANN ʠ ARIMA). ɺʳʰʝʧʨʠʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʝ ʧʘʷ ʠ ʍʦʥʛʘ [7]. 
ɺʳʚʦʜ ʠʟ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʝʪʦʜ SVM ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚʳʙʦʨʦʤ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʦʜʭʦʜʦʤ ARIMA ʠ ANN. ɽʱʝ ʦʜʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩʦ ʩʧʨʦʩʦʤ ʥʘ 
ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʚʫʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ - ʣʠʥʝʡʥʦʡ 
ʨʝʛʨʝʩʩʠʠ ʠ ARIMA, ʘ ʪʘʢʞʝ ʤʦʜʝʣʠ ANN (Prybutok, Yi ʠ Mtchell [8]) ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘʙʦʨʘ ʚʨʝ-
ʤʝʥʥʳʭ ʨʷʜʦʚ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʜʝʣʴ ANN ʧʨʝʚʟʦʰʣʘ ʤʝʪʦʜ ARIMA. ɸʥʘʣʦ-
ʛʠʯʥʦ, ʍʦ, ʉɽ ʠ ʛʦ [9] ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʦʪʢʘʟʘ ʢʦʤʧʨʝʩʩʦʨʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ɼʚʘ ʤʝʪʦʜʘ, ɸʨʠʤʘ ʠ ʕʥʥ, ʙʳʣʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʪʢʘʟʘ ʩʠʩʪʝʤʳ. 

ʇʦʤʠʤʦ ʩʨʘʚʥʝʥʠʷ ʵʪʠʭ ʤʝʪʦʜʦʚ, ʝʱʝ ʦʜʥʠʤ ʠʥʪʝʨʝʩʥʳʤ ʘʩʧʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 
ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʃʘʭʪʝʨʤʘʭʝʨ ʠ ʌʫʣʣʝʨ [10] ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʜʝʣʴ ʙʦʢʩʘ-ɼʞʝʥʢʠʥʩʘ ʚ ʪʝʨʤʠ-
ʥʘʭ ʃɸɻ-ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʦʞʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ANN. ʉʦʛʣʘʩʥʦ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʢʘʞʜʦʝ 
ʟʘʧʘʟʜʳʚʘʥʠʝ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʳʣʦ ʨʘʟʚʝʨʥʫʪʦ ʪʘʢ, ʯʪʦʙʳ ʧʨʝʜʩʪʘʚʣʷʪʴ ʝʜʠʥʠʮʫ ʚʭʦʜ-
ʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ANN. Hwarng [11] ʧʨʦʚʝʣ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ANN, ʢʦʛʜʘ 
ʧʨʦʮʝʩʩ ʙʳʣ ʩʪʘʮʠʦʥʘʨʥʳʤ, ʠʩʧʦʣʴʟʫʷ ʤʦʜʝʣʴ ARMA ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʚʝʣʦ ʢ 
ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʪʦʛʦ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʕʥʥ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʪʝʧʝʥʷʭ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʵʤʧʠʨʠʯʝʩʢʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʠ ʤʝʪʦʜʦʚ ANN, SVM ʠ ARIMA. ʆʜʥʘʢʦ ʦʥʠ ʥʝ ʩʦʩʨʝʜʦʪʦʯʠʣʠʩʴ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʙʦʨʘ 
ʜʘʥʥʳʭ ʜʣʷ ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʝʛʦ ʤʝʪʦʜʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʙʦʨʳ ʜʘʥʥʳʭ ʩ ʨʘʟ-
ʣʠʯʥʳʤʠ ʧʘʪʪʝʨʥʘʤʠ (ʥʝʘʚʪʦʢʦʨʨʝʣʷʮʠʷ ʠ ʘʚʪʦʢʦʨʨʝʣʷʮʠʷ) ʙʳʣʠ ʨʘʟʚʝʨʥʫʪʳ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʩʪʠ ʪʨʝʭ ʧʦʧʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ -ANN, SVM ʠ ARIMA. ʕʪʦʪ ʘʩʧʝʢʪ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ, ʧʦ-
ʩʢʦʣʴʢʫ ʦʥ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʘʚʪʦʢʦʨʨʝʣʷʮʠʶ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ. 

3. ʄʝʪʦʜʦʣʦʛʠʷ 
ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʨʠ ʤʝʪʦʜʘ: ANN, SVM ʠ ARIMA. 
3.1 ʄʝʪʦʜ ANN 
ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ANN ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʠʟʫʯʝʥʠʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʚʭʦʜʥʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ 

ʧʝʨʝʤʝʥʥʳʤʠ. ɺ ʦʩʥʦʚʥʦʤ ʥʝʡʨʦʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʦʩʪʦʷʣʘ ʠʟ ʪʨʝʭ ʠʣʠ ʙʦʣʝʝ ʩʣʦʝʚ, ʪʦ ʝʩʪʴ ʚʭʦʜʥʦʛʦ 
ʩʣʦʷ, ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ ʠ ʩʢʨʳʪʦʛʦ ʩʣʦʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1. ʬʫʥʢʮʠʷ ʵʪʦʡ ʩʝʪʠ ʙʳʣʘ ʦʧʠʩʘʥʘ ʩʣʝʜʫ-
ʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

 
ʉʡʪ. 1. ɹʩʮʡʫʞʣʫʬʩʙ ʦʞʢʩʧʦʦʧʢ ʪʞʫʡ 
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ʛʜʝ Yj-ʚʳʭʦʜ ʫʟʣʘ j, f (.) - ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ, wij-ʚʝʩ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʫʟʣʦʤ j ʠ ʫʟʣʦʤ i ʚ 

ʥʠʞʥʝʤ ʩʣʦʝ, ʘ Xij-ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ʦʪ ʫʟʣʘ i ʚ ʥʠʞʥʝʤ ʩʣʦʝ ʢ ʫʟʣʫ j. 
3.2 ʄʝʪʦʜ SVM 
ʄʘʰʠʥʘ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ (SVM) - ʵʪʦ ʤʝʪʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʛʠʧʝʨ-

ʧʣʦʩʢʦʩʪʝʡ ʚ ʤʥʦʛʦʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʥʘ ʧʦʟʚʦʣʠʣʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 
ʢʣʘʩʩʦʚʳʝ ʷʨʣʳʢʠ. ʆʙʳʯʥʦ SVM ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʘʢ ʜʣʷ ʟʘʜʘʯ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʪʘʢ ʠ ʜʣʷ ʟʘʜʘʯ ʨʝʛʨʝʩ-
ʩʠʠ, ʠ ʦʥ ʙʳʣ ʩʧʦʩʦʙʝʥ ʦʙʨʘʙʘʪʳʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʥʝʧʨʝʨʳʚʥʳʭ ʠ ʢʘʪʝʛʦʨʠʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. 

ʎʝʣʴʶ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʟʘʜʘʯʠ SVM ʙʳʣʦ ʥʘʡʪʠ ʬʫʥʢʮʠʶ f (ʪʘʢʫʶ, ʯʪʦ y = f(x) + ʰʫʤ), ʢʦʪʦʨʘʷ ʙʳ-
ʣʘ ʙʳ ʩʧʦʩʦʙʥʘ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʥʦʚʳʝ ʩʣʫʯʘʠ. ʕʪʦ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ SVM ʥʘ 
ʚʳʙʦʨʦʯʥʦʤ ʥʘʙʦʨʝ, ʪʦ ʝʩʪʴ ʦʙʫʯʘʶʱʝʤ ʥʘʙʦʨʝ, ʧʨʦʮʝʩʩʝ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʣ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʦʧʪʠ-
ʤʠʟʘʮʠʶ ʬʫʥʢʮʠʠ ʦʰʠʙʢʠ. ɼʣʷ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʮʝʣʠ ʩʫʱʝʩʪʚʦʚʘʣʦ ʜʚʘ ʪʠʧʘ SVM-ʤʦʜʝʣʝʡ: ʪʠʧ 1 ʠ ʪʠʧ 
2. ʜʣʷ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʪʠʧʘ 1 ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ ʙʳʣʘ ʤʠʥʠʤʠʟʘʮʠʷ ʬʫʥʢʮʠʠ ʦʰʠʙʢʠ. 

 
ɸʥʘʣʦʛʠʯʥʦ, ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʨʝʛʨʝʩʩʠʠ ʪʠʧʘ 2 ʙʳʣʘ 

 
ʊʠʧ ʨʝʛʨʝʩʩʠʠ 2 ʪʘʢʞʝ ʠʤʝʝʪ ʪʝ ʞʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʯʪʦ ʠ ʪʠʧ ʨʝʛʨʝʩʩʠʠ 1. ɼʣʷ ʤʦʜʝʣʠ SVM ʙʳʣʦ ʯʝ-

ʪʳʨʝ ʪʠʧʘ ʷʜʝʨ (ű): ʣʠʥʝʡʥʳʝ, ʧʦʣʠʥʦʤʠʘʣʴʥʳʝ, ʨʘʜʠʘʣʴʥʳʝ ʙʘʟʠʩʥʳʝ ʬʫʥʢʮʠʠ (RBF) ʠ ʩʠʛʤʦʠʜʥʳʝ. 
ʉʨʝʜʠ ʵʪʠʭ ʷʜʝʨ RBF ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʷʜʨʘʤʠ ʠʟ-ʟʘ ʠʭ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʠ ʢʦʥʝʯʥʳʭ 
ʦʪʢʣʠʢʦʚ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʨʝʘʣʴʥʦʡ ʦʩʠ X. ʌʫʥʢʮʠʠ ʵʪʠʭ ʷʜʝʨ ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 
3.3 ʄʝʪʦʜ ARIMA 
ɼʣʷ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʤʦʜʝʣʴ ARIMA ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʩʪʦʭʘʩʪʠʯʝʩʢʦʝ ʨʘʟʥʦʩʪʥʦʝ 

ʫʨʘʚʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʚʦʟʤʫʱʝʥʠʡ. ʆʙʱʠʡ ʚʠʜ 
ʤʦʜʝʣʠ ARIMA ʧʦʢʘʟʘʥ ʚ ʫʨʘʚʥʝʥʠʠ (2). 

 
ʇʦʨʷʜʦʢ ʤʦʜʝʣʠ ARIMA ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʣʩʷ ʚ ʚʠʜʝ (p, d, q); p ʫʢʘʟʳʚʘʣʦ ʧʦʨʷʜʦʢ ʘʚʪʦʨʝʛʨʝʩʩʠ-

ʦʥʥʦʡ ʯʘʩʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ d ʦʟʥʘʯʘʣʦ ʚʝʣʠʯʠʥʫ ʨʘʟʥʠʮʳ, ʘ q - ʧʦʨʷʜʦʢ ʩʢʦʣʴʟʷʱʝʡ ʩʨʝʜʥʝʡ ʯʘʩʪʠ. 
ʅʝʢʦʪʦʨʳʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʦʨʤʳ ʤʦʜʝʣʠ ARIMA ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʚʪʦʢʦʨʨʝ-
ʣʠʨʦʚʘʥʥʳʭ ʚʦʟʤʫʱʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʘʚʪʦʨʝʛʨʝʩʩʠʦʥʥʳʡ ʧʦʨʷʜʦʢ ʦʜʠʥ, ARIMA (1, 0, 0) ʠʣʠ AR (1) ʜʣʷ 
ʩʪʘʮʠʦʥʘʨʥʳʭ ʚʦʟʤʫʱʝʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ ARIMA (0, 1, 1) 
ʠʣʠ IMA (1, 1) ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʚʦʟʤʫʱʝʥʠʡ. 

4. ʍʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʌʘʢʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ ʚ ʵʤʧʠʨʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʙʳʣʠ ʝʞʝʤʝʩʷʯʥʳʝ 

ʜʘʥʥʳʝ ʧʦ ʰʝʩʪʠ ʨʘʟʣʠʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤ ʪʦʚʘʨʘʤ: ʢʫʣʠʥʘʨʥʳʝ ʩʨʝʜʩʪʚʘ ʤʘʨʢʠ ɸ, ʛʝʣʴ ʜʣʷ ʜʫʰʘ 
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ʤʘʨʢʠ ʚ, ʣʦʩʴʦʥ ʜʣʷ ʪʝʣʘ ʤʘʨʢʠ ʩ, ʞʠʜʢʦʩʪʴ ʜʣʷ ʤʳʪʴʷ ʧʦʩʫʜʳ ʤʘʨʢʠ D, ʜʝʟʦʜʦʨʘʥʪ ʤʘʨʢʠ ɽ ʠ ʤʦʶʱʝʝ 
ʩʨʝʜʩʪʚʦ ʜʣʷ ʪʢʘʥʝʡ ʤʘʨʢʠ F, ʩ ʷʥʚʘʨʷ 2009 ʛʦʜʘ ʧʦ ʘʚʛʫʩʪ 2011 ʛʦʜʘ (32 ʩʣʫʯʘʷ), ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 
2ï7. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦʥʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ Ljung-Box-Q. ɸʥʘʣʠʟ ʧʦ-
ʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʥʘʙʦʨʳ ʜʘʥʥʳʭ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʘ ʪʠʧʘ: ʥʝʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʠ ʘʚʪʦʢʦʨʨʝʣʷʮʠ-
ʦʥʥʳʝ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʤ ʘʥʘʣʠʟʝ ʙʳʣʠ ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥʳ ʚ 
ʊʘʙʣʠʮʝ 1. ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ, ʜʘʥʥʳʝ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʪʨʝʭ ʧʨʦʜʫʢʪʦʚ (ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 
ʧʠʱʠ, ʛʝʣʴ ʜʣʷ ʜʫʰʘ ʠ ʣʦʩʴʦʥ ʜʣʷ ʪʝʣʘ) ʙʳʣʠ ʘʚʪʦʢʦʨʨʝʣʠʨʦʚʘʥʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʝʱʝ ʪʨʠ ʢʘʪʝʛʦʨʠʠ 
(ʞʠʜʢʦʩʪʴ ʜʣʷ ʤʳʪʴʷ ʧʦʩʫʜʳ, ʜʝʟʦʜʦʨʘʥʪ ʠ ʤʦʶʱʝʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʪʢʘʥʝʡ) ʥʝ ʧʦʢʘʟʘʣʠ ʥʠʢʘʢʠʭ ʧʨʠʟʥʘ-
ʢʦʚ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʦ ʩʧʨʦʩʝ ʥʘ ʣʦʩʴʦʥ ʜʣʷ 
ʪʝʣʘ ʦʙʣʘʜʘʣʠ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ. 

 
ʉʡʪ. 2. ʃʬʮʧʦʦʴʞ ʨʩʡʦʙʝʤʞʟʦʧʪʫʡ ʚʩʞʦʝ ɹ ʪʨʩʧʪʙ 

 

 
ʉʡʪ. 3. ɼʞʤʵ ʝʤʸ ʝʬʱʙ ʚʩʞʦʝ B ʪʨʩʧʪʙ 
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ʉʡʪ. 4. ʄʧʪʵʧʦ ʝʤʸ ʫʞʤʙ ʚʩʞʦʝ C ʪʨʩʧʪʙ 

 

 
ʉʡʪ. 5. ɿʡʝʣʧʪʫʵ ʝʤʸ ʥʴʫʵʸ ʨʧʪʬʝʴ ʚʩʞʦʝ D ʪʨʩʧʪʙ 
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ʉʡʪ. 6. ɽʞʠʧʝʧʩʙʦʫ ʚʩʞʦʝ E ʪʨʩʧʪʙ 

 

 
ʉʡʪ. 7. ʅʧʷʲʞʞ ʪʩʞʝʪʫʛʧ ʝʤʸ ʫʣʙʦʞʢ ʚʩʞʦʝ F ʪʨʩʧʪʙ 

 
ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʨʦʚʝʨʝʥʥʳʝ ʜʘʥʥʳʝ, ʪʨʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʘ - ANN, SVM ʠ 

ARIMA-ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʥʘ ʵʪʠ ʰʝʩʪʴ ʧʨʦʜʫʢʪʦʚ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ-STATISTICA ʠ StatGraphics. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʧʦʜʭʦ-
ʜʦʚ ʢ ʘʚʪʦʢʦʨʨʝʣʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʙʳʣʘ ʦʙʦʩʥʦʚʘʥʘ ʩ ʫʯʝʪʦʤ ʠʭ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ, ʩʨʝʜʥʝʡ 
ʘʙʩʦʣʶʪʥʦʡ ʧʨʦʮʝʥʪʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ (MAPE). 
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ʋʙʚʤʡʯʙ 1 
ʎʙʩʙʣʫʞʩʡʪʫʡʣʡ ʝʙʦʦʴʮ 

 
 
5. ʈʝʟʫʣʴʪʘʪʳ 
ʆʮʝʥʢʘ ʚʩʝʭ ʤʝʪʦʜʦʚ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʩʣʫʯʘʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʝʪʦʜʦʣʦʛʠʠ: 
5.1 ʄʝʪʦʜ ANN 
ɼʣʷ ʨʝʛʨʝʩʩʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʚʝ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ-

ʤʥʦʛʦʩʣʦʡʥʳʝ ʧʝʨʩʝʧʪʨʦʥʳ (MLP) ʠ ʨʘʜʠʘʣʴʥʘʷ ʙʘʟʠʩʥʘʷ ʬʫʥʢʮʠʷ (RBF). ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʦʙʫ-
ʯʝʥʠʷ ʙʳʣʠ ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ t1, t2,..., t10, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʷʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʝʪʝʡ 
ʙʳʣʠ ʩʦʭʨʘʥʝʥʳ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʧʨʦʜʫʢʪʘ. ʉʝʪʴ ʩ ʥʘʠʣʫʯʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʙʳʣʘ ʩʦʭʨʘʥʝʥʘ 
ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʧʦ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ (ʚʨʝʤʷ: t). ʈʝʟʫʣʴʪʘʪʳ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʠ 
ANN ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 2 ʠ 3. 

 
ʋʙʚʤʡʯʙ 2 

ʉʞʠʬʤʵʫʙʫʴ ʙʦʙʤʡʠʙ ʝʤʸ ʥʧʝʞʤʡ ANN 
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ʋʙʚʤʡʯʙ 3 
MAPE ʝʤʸ ʥʧʝʞʤʡ ANN 

 
 

ʈʝʟʫʣʴʪʘʪʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ 2 ʠ 3, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʢʨʳʪʳʭ ʩʣʦʝʚ ʚʘʨʴʠʨʦ-
ʚʘʣʦʩʴ ʦʪ 5 ʜʦ 12 ʩʣʦʝʚ. ʉʦʛʣʘʩʥʦ MAPE, ʘʨʭʠʪʝʢʪʫʨʘ MLP ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʛʦʜʥʘ ʜʣʷ ʘʚʪʦʢʦʨʨʝʣʠʨʦʚʘʥ-
ʥʳʭ ʠ ʥʝʘʚʪʦʢʦʨʨʝʣʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʣʛʦʨʠʪʤ ANN ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦ-
ʜʫʢʪʦʚ (ʛʝʣʴ ʜʣʷ ʜʫʰʘ, ʣʦʩʴʦʥ ʜʣʷ ʪʝʣʘ, ʞʠʜʢʦʩʪʴ ʜʣʷ ʤʳʪʴʷ ʧʦʩʫʜʳ ʠ ʤʦʶʱʝʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʪʢʘʥʝʡ) ʷʚ-
ʣʷʝʪʩʷ ʘʣʛʦʨʠʪʤʦʤ ɹʨʦʡʜʝʥʘ-ʌʣʝʪʯʝʨʘ-ɻʦʣʜʬʘʨʙʘ-ʐʘʥʥʦ (BFGS) (ʩ ʯʠʩʣʦʤ ʮʠʢʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 
ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ, ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 3 ʜʦ 31). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, RBF ʙʳʣ ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ ʪʦʣʴʢʦ ʜʣʷ 
ʢʘʪʝʛʦʨʠʡ ʢʫʭʦʥʥʳʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ ʠ ʜʝʟʦʜʦʨʘʥʪʦʚ. ʉʢʨʳʪʳʝ ʬʫʥʢʮʠʠ ʘʢʪʠʚʘʮʠʠ ʥʝʡʨʦʥʦʚ ʩʦʭʨʘʥʠʚ-
ʰʠʭʩʷ ʧʷʪʠ ʩʝʪʝʡ ʙʳʣʠ ɻʘʫʩʩʦʚʩʢʠʤʠ, ʢʘʩʘʪʝʣʴʥʳʤʠ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʤʠ (tanh), ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ, ʠʜʝʥʪʠʯ-
ʥʳʤʠ ʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ, ʠʜʝʥʪʠʯʥʦʩʪʴ (ʘʢʪʠʚʘʮʠʷ ʥʝʡʨʦʥʘ ʧʝʨʝ-
ʜʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʘʢ ʚʳʭʦʜ) ʠ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʙʳʣʠ ʥʘʟʥʘʯʝʥʳ ʘʢʪʠʚʘʮʠʠ ʚʳʭʦʜʥʦʛʦ ʥʝʡʨʦʥʘ. 

5.2 ʄʝʪʦʜ SVM 
ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ANN, ʠʥʜʠʢʘʪʦʨʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ SVM, ʙʳʣʠ ʠʩʪʦʨʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʚ t-1, t-2,..., t-10 ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t. ɺʳʙʨʘʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʠ-
ʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ SVM-ʧʦʜʭʦʜʝ, ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʪʠʧ 1 ʩ C=10,0, ʕʧʩʠʣʦʥ = 
0,1, ʘ ʷʜʨʦ - ʨʘʜʠʘʣʴʥʫʶ ʙʘʟʠʩʥʫʶ ʬʫʥʢʮʠʶ ʩ ʛʘʤʤʘ = 0,1. ʂʦʣʠʯʝʩʪʚʦ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ ʠ MAPE ʠʟ 
ʧʨʦʛʥʦʟʘ ʜʣʷ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʧʨʦʜʫʢʪʦʚ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʚ ʪʘʙʣʠʮʝ 4. 

 
ʋʙʚʤʡʯʙ 4 

ʉʞʠʬʤʵʫʙʫʴ ʙʦʙʤʡʠʙ ʡ MAPE ʝʤʸ ʥʧʝʞʤʡ SVM 
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ʉʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 4, ʜʘʥʥʳʝ ʩ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ (ʣʦʩʴʦʥ ʜʣʷ ʪʝʣʘ) ʥʫʞʜʘʣʠʩʴ 
ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ, ʯʝʤ ʜʘʥʥʳʝ ʩ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ ʠʣʠ ʙʝʟ ʥʝʝ. 

5.3 ʄʝʪʦʜ ARIMA 
ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʘʢʝʪ StatGraphics Centurion version 10 ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʝʡ ʤʦʜʝʣʠ ARIMA ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʥʘ ʢʘʞʜʳʡ ʧʨʦʜʫʢʪ. ʆʧʪʠʤʘʣʴʥʳʝ ʤʦʜʝʣʠ ʩ ʠʭ 
ʢʘʨʪʘʤʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 

ʋʙʚʤʡʯʙ 5 
ʉʞʠʬʤʵʫʙʫʴ ʙʦʙʤʡʠʙ ʡ MAPE ʝʤʸ ʥʧʝʞʤʡ ARIMA 

 
 

ʉʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 5, ʄʦʜʝʣʴ ARIMA, ʧʦ-ʚʠʜʠʤʦʤʫ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʭʦʨʦʰʦ ʨʘʙʦʪʘʣʘ ʜʣʷ ʧʨʦʛʥʦ-
ʟʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʥʘ ʥʝʢʦʪʦʨʳʝ ʧʨʦʜʫʢʪʳ, ʥʘʧʨʠʤʝʨ, ʢʫʭʦʥʥʳʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʛʝʣʴ ʜʣʷ ʜʫʰʘ ʠ ʤʦ-
ʶʱʝʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʪʢʘʥʝʡ. ʆʜʥʘʢʦ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʠʥʠʤʠʟʘʮʠʷ MAPE ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʩʚʷʟʘʥʘ ʩʦ 
ʩʪʝʧʝʥʴʶ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ. ʅʘʧʨʠʤʝʨ, MAPE ʜʣʷ ʣʦʩʴʦʥʘ ʜʣʷ ʪʝʣʘ ʙʳʣ ʩʘʤʳʤ ʚʳʩʦʢʠʤ, ʭʦʪʷ ʪʝʩʪ ʧʦ-
ʢʘʟʘʣ, ʯʪʦ ʝʛʦ ʜʘʥʥʳʝ ʙʳʣʠ ʩʠʣʴʥʦ ʘʚʪʦʢʦʨʨʝʣʠʨʦʚʘʥʳ. 

6. ɺʳʚʦʜʳ 
ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ, ʦʙʦʙʱʝʥʳ ʚ ʪʘʙʣ. 6. ɺʳʚʦʜʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

SVM ʧʨʝʚʟʦʰʝʣ ʜʚʘ ʜʨʫʛʠʭ ʤʝʪʦʜʘ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʢʘʪʝʛʦʨʠʷʭ ʧʨʦʜʫʢʪʦʚ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʛʝʣʷ ʜʣʷ ʜʫ-
ʰʘ, ʛʜʝ ʜʦʤʠʥʠʨʦʚʘʣ ʤʝʪʦʜ ANN). ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 
ʜʘʥʥʳʭ ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʠʢʘʢʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ SVM ʠʣʠ ANN. ʍʦʪʷ ʤʦʜʝʣʴ 
ARIMA ʙʳʣʘ ʦʩʥʦʚʘʥʘ ʥʘ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʦʥʘ ʚʩʝ ʝʱʝ ʠʤʝʣʘ ʙʦʣʝʝ ʥʠʟʢʠʡ MAPE, ʯʝʤ 
ʜʚʘ ʜʨʫʛʠʭ ʤʝʪʦʜʘ. ʆʜʥʘʢʦ ʘʚʪʦʢʦʨʨʝʣʷʮʠʷ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʘʣʛʦʨʠʪʤ ʤʝʪʦʜʘ SVM, ʧʦʩʢʦʣʴʢʫ 
ʥʘʠʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ ʚʳʟʳʚʘʝʪ ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ. 

ʋʙʚʤʡʯʙ 6 
ʊʩʙʛʦʞʦʡʞ ʩʞʠʬʤʵʫʙʫʧʛ ʝʤʸ ʫʩʞʮ ʥʧʝʞʤʞʢ 
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ǮǯǭǠǪǤǫǟ ǡǬǤǣǯǤǬǧǾ ǼǪǤǩǱǯǭǬǬǭǢǭ 
ǣǭǩǲǫǤǬǱǭǭǠǭǯǭǱǟ ǡ ǲǰǪǭǡǧǾǴ 
ǲǣǟǪǤǬǬǭǨ ǯǟǠǭǱǺ 

ǩȒȌǿȗȄȁ ǣǿȋȇȏ ǟȏȐȄȌȍȁȇȖ, 
ǷȇȏȇȌ ǟȊȄȉȐǿȌȃȏ ǰȄȏȂȄȄȁȇȖ, 
Ǭȍȑȍȁ ǟȊțȀȄȉ ǟȏȑȒȏȍȁȇȖ 

ʩʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʍ.ʄ. ɹʝʨʙʝʢʦʚʘè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɸʨʚʘʥʦʚʘ ʉʘʥʠʷʪ ʄʫʭʘʤʝʜʦʚʥʘ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
ʌɻɹʆʋ ɺʆ çʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʍ.ʄ. ɹʝʨʙʝʢʦʚʘè 

 

ɹʦʦʧʫʙʯʡʸ: ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ -ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚʥʝʜʨʝʥʠʷ 
ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʘʢʪʫʘʣʴʥʘ, 
ʫʯʠʪʳʚʘʷ ʩʠʪʫʘʮʠʶ, ʩʚʷʟʘʥʥʫʶ ʩʦ ʚʩʝʤʠʨʥʦʡ ʧʘʥʜʝʤʠʝʡ COVID-19, ʢʦʪʦʨʘʷ ʩʣʦʞʠʣʘʩʴ ʚ ʤʠʨʝ ʚʦʧʨʦʩ ʦ 
ʚʥʝʜʨʝʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʟʘʥʷʣ ʟʥʘʯʠʤʦʝ ʤʝʩʪʦ, ʪʘʢ ʢʘʢ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫ-
ʤʝʥʪʦʦʙʦʨʦʪ ʥʝʦʙʭʦʜʠʤ ʧʨʠ ʧʝʨʝʭʦʜʝ ʚ ʫʜʘʣʝʥʥʳʡ ʬʦʨʤʘʪ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʡ ʙʦʣʴʰʠʥʩʪʚʦ ʦʨʛʘʥʠʟʘ-
ʮʠʡ ʧʝʨʝʚʝʣʠ ʩʚʦʝʡ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʩʣʫʞʠʣʠ ʤʘʪʝʨʠʘʣʳ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʮʝʜʫʨʦʡ ʚʥʝʜʨʝʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʘ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʩʣʫ-
ʞʠʣʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʙʣʝʤʘʪʠʢʠ ʜʘʥʥʦʡ ʪʝʤʳ, ʘ ʠʤʝʥʥʦ: ʧʨʦʙʣʝʤʳ ʚʥʝʜʨʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ, ʘ 
ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʠʝ ʥʝʢʦʪʦʨʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʢʘʯʝʩʪʚʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʙʣʝʤʳ. ɻʣʘʚʥʦʡ 
ʟʘʜʘʯʝʡ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʜʣʷ ʜʘʣʴʥʝʡ-
ʰʝʛʦ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʣʝʢʪʨʦʥʥʳʡ, ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʫʜʘʣʝʥʥʘʷ ʨʘʙʦʪʘ, COVID-2020, ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. 
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Abstract: the Main purpose of writing this paper was to consider the problem of implementing electronic doc-
ument management. At the moment, the topic of electronic document management is relevant, given the situa-
tion associated with the global COVID-19 pandemic, which has developed in the world, the issue of imple-
menting electronic document management systems has taken a significant place, since electronic document 
management is necessary when switching to a remote work format, to which most organizations have trans-
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ferred their workflow. The object of research in this case was materials related to the procedure for implement-
ing such systems, and the subject of research in this case was the consideration of the problems of this topic, 
namely, the problems of implementing electronic systems, as well as providing some statistics as evidence of 
the relevance of the problem. The main task in considering this problem is to obtain theoretical knowledge for 
further application in practice. 
Key words: electronic, document management, security, remote work, COVID-2020, information systems. 

 
ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʧʦʤʦʛʘʝʪ ʦʙʝʩʧʝʯʠʪʴ ʵʣʘʩʪʠʯʥʦʩʪʴ ʚ ʦʙʨʘ-

ʙʦʪʢʝ ʠ ʭʨʘʥʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ. ʅʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʨʠʩʢʠ, ʠ ʧʨʝʥʝʙʨʝʛʘʪʴ ʟʘʱʠʪʦʡ ʥʠ 
ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝʣʴʟʷ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʥʦʚʳʤ ʫʛʨʦʟʘʤ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. 

ɿʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʧʨʦʩ ʥʘ ʕɼ ʚʦʟʨʦʩ ʠ ʫʯʠʪʳʚʘʷ ʥʳʥʝʰʥʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʜʘʥʥʘʷ ʪʝʥʜʝʥ-
ʮʠʷ ʧʨʦʜʦʣʞʠʪʩʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʥʠʤʘʝʪ ʚʳʛʦʜʫ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʵʣʝʢ-
ʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. ʂʘʢ ʨʘʥʝʝ ʠ ʛʦʚʦʨʠʣʦʩʴ, ʧʨʠ ʠʥʪʝʛʨʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 
ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʘʢ ʢʘʢ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʙʨʝʰʠ ʚ ʩʠʩʪʝʤʘʭ ʠ ʧʦʣʫʯʘʶʪ 
ʜʦʩʪʫʧ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤ ʜʦʢʫʤʝʥʪʘʤ. ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʣʶʜʷʤ ʙʳʣʦ 
ʩʣʦʞʥʦ ʧʦʥʷʪʴ, ʢʘʢ ʨʝʘʣʠʟʦʚʘʪʴ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʧʦʵʪʦʤʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʣʛʠʭ ʣʝʪ, ʠʜʝʷ ʚʥʝʜʨʝʥʠʷ 
ʙʳʣʘ ʚ ʪʝʦʨʠʠ, ʪʘʢʞʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠʥʮʠʧʳ, ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʉʕɼ ʨʘʩ-
ʩʤʘʪʨʠʚʘʣʠʩʴ ʪʦʣʴʢʦ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. ɿʘʪʝʤ ʚʩʶ ʪʝʦʨʠʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 
ʙʦʣʴʰʠʥʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʆʜʥʠʤ ʠʟ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʉʕɼ ï ʵʪʦ ʜʦʢʫʤʝʥʪ, ʬʘʡʣ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʩʪʝʤʝ, ʠʣʠ ʙʘʟʝ ʜʘʥ-
ʥʳʭ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʟʘʱʠʪʝ ʜʦʢʫʤʝʥʪʦʚ, ʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʠʤʝʥʥʦ ʟʘʱʠʪʘ ʩʦʜʝʨʞʠ-
ʤʦʛʦ ʜʦʢʫʤʝʥʪʘ. ʉʪʦʠʪ ʧʦʤʥʠʪʴ, ʯʪʦ, ʟʘʱʠʪʠʚ ʪʦʣʴʢʦ ʜʦʢʫʤʝʥʪ ï ʵʪʦ ʥʝ ʝʩʪʴ ʛʘʨʘʥʪʠʷ ʪʦʛʦ, ʯʪʦ ʜʦʢʫ-
ʤʝʥʪ ʧʦʣʥʦʩʪʴʶ ʟʘʱʠʱʝʥ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. ʊʘʢ, ʟʘʱʠʪʘ ʜʦʢʫʤʝʥʪʘ ï ʵʪʦ ʢʦʤʧʣʝʢʩʥʳʡ 
ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʘʱʠʪʫ ʜʦʢʫʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʟʘʱʠʪʫ ʩʠʩʪʝʤʳ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʭʨʘʥʠʪʩʷ 
ʜʦʢʫʤʝʥʪ. ʊʦ ʝʩʪʴ, ʟʘʱʠʪʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʚʩʝʭ 
ʫʨʦʚʥʷʭ ʉʕɼ, ʪʘʢʠʭ, ʢʘʢ: ʟʘʱʠʪʘ ʬʠʟʠʯʝʩʢʠʭ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʘʥʥʳʭ ʥʘ ʵʪʠʭ ʥʦʩʠʪʝʣʷʭ, ʘ ʪʘʢ-
ʞʝ ʥʝ ʩʪʦʠʪ ʫʧʫʩʢʘʪʴ ʠʟ ʚʠʜʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ.  

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ:  
ǒ ɸʧʧʘʨʘʪʥʳʝ ʵʣʝʤʝʥʪʳ ï ʢʦʤʧʴʶʪʝʨʳ, ʩʝʨʚʝʨʳ, ʃɺʉ ʠ ʪ.ʜ.; 
ǒ ɿʘʱʠʪʘ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ ʬʘʡʣʳ ʙʘʟʳ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʬʘʡʣʳ ʙʘʟʳ ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʧʠ-

ʨʦʚʘʥʳ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ ʠʣʠ ʧʦʚʨʝʞʜʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʙʦʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 
ǒ ɿʘʱʠʪʘ ʜʦʢʫʤʝʥʪʦʚ, ʥʦʩʷʱʠʭ ʭʘʨʘʢʪʝʨ ʩʝʢʨʝʪʥʦʩʪʠ. 
ʋʯʠʪʳʚʘʷ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʟʘʱʠʪʳ, ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʟʘʱʠʱʝʥʘ ʥʘ ʚʩʝʭ 

ʫʨʦʚʥʷʭ. ɽʩʪʝʩʪʚʝʥʥʦ ʧʦʩʪʨʦʝʥʠʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʟʘʥʷʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ ʠ ʧʦʪʨʝʙʦʚʘʪʴ 
ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʪʨʘʪ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʀʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʩʪʦʠʪ ʠʩʢʘʪʴ ʨʘʟʫʤʥʳʡ ʙʘʣʘʥʩ 
ʤʝʞʜʫ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʩʪʦʠʤʦʩʪʴʶ. [1, ʩ. 157] 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʛʨʦʟʳ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
ǒ ʋʛʨʦʟʘ ʮʝʣʦʩʪʥʦʩʪʠ ï ʧʦʚʨʝʞʜʝʥʠʝ ʠ ʫʥʠʯʪʦʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʢʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ï 

ʢʘʢ ʥʝ ʥʘʤʝʨʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʚ ʩʣʫʯʘʝ ʦʰʠʙʦʢ ʠ ʩʙʦʝʚ, ʪʘʢ ʠ ʫʤʳʰʣʝʥʥʦʝ.  
ǒ ʋʛʨʦʟʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ï ʵʪʦ ʣʶʙʦʝ ʥʘʨʫʰʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʘ-

ʞʘ, ʧʝʨʝʭʚʘʪ ʠʥʬʦʨʤʘʮʠʠ, ʠʟʤʝʥʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʩʣʝʜʦʚʘʥʠʷ.  
ǒ ʋʛʨʦʟʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ ï ʚʩʝʚʦʟʤʦʞʥʳʝ ʫʛʨʦʟʳ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʪ ʢ 

ʥʘʨʫʰʝʥʠʶ ʠʣʠ ʧʨʝʢʨʘʱʝʥʠʶ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ: ʩʶʜʘ ʚʭʦʜʷʪ ʢʘʢ ʫʤʳʰʣʝʥʥʳʝ ʘʪʘʢʠ, ʪʘʢ ʠ ʦʰʠʙʢʠ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʩʙʦʠ ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ.  

ʉʪʘʪʠʩʪʠʢʘ ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ ʥʝ ʫʪʝʰʠʪʝʣʴʥʘʷ. ʊʘʢ, 64% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʨʘʞʫ ʠʥʬʦʨʤʘʮʠʠ 
ʪʨʝʪʴʠʤʠ ʣʠʮʘʤ, ʯʪʦ ʚ ʧʨʠʥʮʠʧʝ ʠ ʧʦʥʷʪʥʦ, ʪʘʢ ʢʘʢ ʢʨʘʞʘ ʠʥʬʦʨʤʘʮʠʠ ï ɻ ʪʦ ʫʞʝ ʜʘʚʥʦ ʧʨʠʥʷʪʳʡ ʬʘʢʪ, ʩ 
ʢʦʪʦʨʳʤ ʩʧʝʮʠʘʣʠʩʪʳ ʢʘʢ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʪʘʢ ʠ ʚ ʧʨʘʚʦʚʦʡ ʤʝʨʝ ʩʪʘʨʘʶʪʩʷ ʙʦʨʦʪʴʩʷ. ʅʦ ʙʦʣʴʰʝ 
ʚʩʝʛʦ ʫʜʨʫʯʘʝʪ ʪʦʪ ʬʘʢ, ʯʪʦ 52% ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʭʘʣʘʪʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʝʜʧʨʠ-
ʷʪʠʷ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʧʣʦʭʦʡ ʦʙʫʯʝʥʥʦʡ, ʪʘʢ ʠ ʙʘʥʘʣʴʥʳʤ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ. [1, ʩ. 158] 
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ʊʘʢʞʝ ʠʤʝʶʪ ʤʝʩʪʦ ʙʳʪʴ ʫʛʨʦʟʳ ʩʘʙʦʪʘʞʘ, ʫʛʨʦʟʳ ʟʘʨʘʞʝʥʠʷ ʚʠʨʫʩʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝ-
ʥʠʝʤ, ʩʧʘʤʦʤ, ʢʨʘʞʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪ.ʜ.  

ʃʶʙʘʷ ʩʠʩʪʝʤʘ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʜʦʣʞʥʘ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʟʘʱʠʪʫ ʦʪ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʛʨʦʟ. 
ɺʥʝʜʨʷʷ ʉʕɼ, ʫʧʦʨʷʜʦʯʠʚʘʷ ʠʥʬʦʨʤʘʮʠʶ ʩʨʘʟʫ ʞʝ ʚʦʟʥʠʢʘʶʪ ʨʠʩʢʠ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟ, ʥʦ ʢʘʢ ʙʳ ʵʪʦ 
ʥʝ ʟʚʫʯʘʣʦ ʧʘʨʘʜʦʢʩʘʣʴʥʦ, ʧʨʠ ʫʧʦʨʷʜʦʯʠʚʘʥʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʪʨʦʠʪʴ 
ʢʘʯʝʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ. 

ʀʩʪʦʯʥʠʢʦʤ ʫʛʨʦʟ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ: ʥʝʫʤʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ, ʘ 
ʠʤʝʥʥʦ ʥʝʫʤʝʥʠʝ ʩʠʩʪʝʤʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʦʙʨʘʱʘʪʴʩʷ ʩ ʩʠʩʪʝʤʦʡ ɻ ʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 
ʠ ʧʨʠʚʦʜʠʪʴ ʩʠʩʪʝʤʫ ʚ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠ ʝʝ ʩʙʦʝ.  

ʇʦʣʴʟʦʚʘʪʝʣʝʡ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝ-
ʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ:  

ǒ ʆʙʳʯʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʠʩʪʝʤʳ; 
ǒ ʉʠʩʪʝʤʥʳʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ; 
ǒ ɿʣʦʫʤʳʰʣʝʥʥʠʢʠ. 
ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʫʶ ʛʨʫʧʧʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 
ʆʙʳʯʥʳʝ ʠʣʠ ʣʝʛʘʣʴʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʠʩʪʝʤʳ. ɿʜʝʩʴ, ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʳʭ ʫʛʨʦʟ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʦʟʥʠʢʥʫʪʴ ʚ ʭʦʜʝ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʙʰʠʨʝʥ, ʥʘʧʨʠʤʝʨ, ʩʦʪʨʫʜʥʠʢ ʨʝʰʠʣ ʥʘʥʝʩʪʠ ʚʨʝʜ ʉʕɼ ʩ 
ʮʝʣʴʶ ʢʨʘʞʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ: ʧʨʦʛʨʘʤʤʥʳʤ ʧʫʪʝʤ, ʬʠʟʠʯʝʩʢʠʤ ʠʣʠ ʘʧʧʘʨʘʪʥʳʤ. ʊʘʢʞʝ 
ʦʙʳʯʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʥʝ ʠʤʝʷ ʟʣʦʛʦ ʫʤʳʩʣʘ ʤʦʞʝʪ ʩʦʚʝʨʰʝʥʥʦ ʩʣʫʯʘʡʥʦ, ʥʘʧʨʠʤʝʨ, ʥʝ ʚʳʡʪʠ ʠʟ ʩʠ-
ʩʪʝʤʳ ʠ ʦʩʪʘʚʠʪʴ ʩʝʢʨʝʪʥʳʝ ʜʘʥʥʳʝ ʦʪʢʨʳʪʳʤʠ ʠ ʧʦʜʚʝʨʞʝʥʥʳʤʠ ʢʨʘʞʝ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ. [2, ʩ. 95] 

ʉʣʝʜʫʶʱʘʷ ʛʨʫʧʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ï ʵʪʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʧʝʨʩʦʥʘʣ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʧʦʣʴʟʦʚʘ-
ʪʝʣʝʡ ʠʤʝʝʪ ʯʘʩʪʦ ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʜʦʩʪʫʧ ʢ ʭʨʘʥʠʣʠʱʫ ʜʘʥʥʳʭ. ʆʥʠ ʥʝ ʪʦʣʴ-
ʢʦ ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʧʦʣʥʦʤʦʯʠʷ, ʥʦ ʠ ʥʘʠʙʦʣʝʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʳ ʚ ʚʦʧʨʦʩʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʅʝ ʪʘʢ ʚʘʞʝʥ ʤʦʪʠʚ ʵʪʠʭ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʙʳʣ ʣʠ ʵʪʦ ʢʦʨʳʩʪʥʳʡ ʫʤʳʩʝʣ ʠʣʠ 
ʦʰʠʙʢʘ, ʦʪ ʢʦʪʦʨʦʡ ʥʠʢʪʦ ʥʝ ʟʘʩʪʨʘʭʦʚʘʥ, ʨʝʟʫʣʴʪʘʪ ʦʜʠʥ ï ʠʥʬʦʨʤʘʮʠʷ ʣʠʙʦ ʧʦʪʝʨʷʣʘʩʴ, ʣʠʙʦ ʧʦʣʫ-
ʯʠʣʘ ʦʛʣʘʩʢʫ. ʉʦʛʣʘʩʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʦʪ 70 ʜʦ 80% ʧʦʪʝʨʴ ʦʪ ʧʨʝʩʪʫʧʣʝʥʠʡ ʧʨʠʭʦ-
ʜʷʪʩʷ ʥʘ ʘʪʘʢʠ ʠʟʥʫʪʨʠ. ʅʘʙʦʨ ʚʥʝʰʥʠʭ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʩʫʛʫʙʦ ʠʥʜʠʚʠʜʫʘʣʝʥ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʠ ʢʦʥ-
ʢʫʨʝʥʪʳ, ʠ ʧʘʨʪʥʝʨʳ, ʠ ʜʘʞʝ ʢʣʠʝʥʪʳ. [3, ʩ. 37] 

ɺ ʉʕɼ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʚʘʞʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʜʦʢʫʤʝʥʪʦʚ ʦʪ ʧʦ-
ʪʝʨʠ, ʢʨʘʞʠ ʠ ʧʦʨʯʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʪʘʪʠʩʪʠʢʘ ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ. ɺ ʪʘʙʣ. 1 ʧʨʠʚʝʜʝʥʘ 
ʩʪʘʪʠʩʪʠʢʘ ʩʣʫʯʘʝʚ ʧʦʪʝʨʠ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

 
ʋʙʚʤʡʯʙ 1  

ʊʫʙʫʡʪʫʡʣʙ ʡʪʫʧʰʦʡʣʧʛ ʨʧʩʰʡ ʡ ʣʩʙʟʡ ʡʦʭʧʩʥʙʯʡʡ 

ʀʩʪʦʯʥʠʢ ʇʦʢʘʟʘʪʝʣʴ 

ʌʠʟʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ 45% 

ʆʰʠʙʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 35% 

ɼʝʡʩʪʚʠʝ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ ʄʝʥʝʝ 20% 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʥʝ ʤʘʣʫʶ ʜʦʣʶ ʠʩʪʦʯʥʠʢʦʚ ʧʦʪʝʨʠ ʠʥʬʦʨʤʘʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʦʰʠʙʢʠ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ. ʕʪʦ ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ, ʯʪʦ ʩʣʝʜʫʝʪ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ, ʘ ʠʤʝʥʥʦ 
ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʦʝ ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, 
ʧʦʜʢʨʝʧʣʷʷ ʵʪʦ ʜʦʢʫʤʝʥʪʘʤʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʍʦʪʝʣʦʩʴ ʙʳ ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨ ʦʧʨʦʩʘ 
ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ Deloitte Touche. ɼʘʥʥʳʡ ʦʧʨʦʩ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʘʥʠʡ ʩʪʘʣʢʠʚʘ-
ʶʪʩʷ ʩ ʧʦʪʝʨʝʡ ʜʘʥʥʳʭ ʦʯʝʥʴ ʯʘʩʪʦ, ʪʘʢ, ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʙʦʣʝʝ 40% ʪʘʢʠʭ ʧʦʪʝʨʴ ʧʨʠʚʝʣʠ ʢ 
ʬʠʥʘʥʩʦʚʦʤʫ ʫʱʝʨʙʫ.  

ʈʝʟʶʤʠʨʫʷ, ʤʦʞʥʦ ʧʦʜʚʝʩʪʠ ʠʪʦʛ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʚʥʝʜʨʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʥʘ 
ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ, ʦʩʦʙʝʥʥʦ ʫʯʠʪʳʚʘʷ ʩʣʦʞʠʚʰʫʶʩʷ ʩʠʪʫʘʮʠʶ ʩ ʧʘʥʜʝʤʠʝʡ COVID-
19 ʚ ʤʠʨʝ. 

 



30 ǫǭǪǭǣǺǤ ǲǶǝǬǺǤ ǯǭǰǰǧǧ 
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ǮǯǧǫǤǬǤǬǧǤ ǳǟǦǭǰǫǤǸǟǽǸǤǢǭ 
ǲǰǱǯǭǨǰǱǡǟ ǡ ǲǰǪǭǡǧǾǴ ǬǤǰǱǟǠǧǪǻǬǭǰǱǧ 
ǶǟǰǱǭǱǺ ǮǧǱǟǽǸǤǢǭ ǬǟǮǯǾǥǤǬǧǾ 

ǥȍȔȍȁ ǫǿȉȐȇȋ ǬȇȉȍȊǿȄȁȇȖ 
ʩʪʫʜʝʥʪ ʛʨʫʧʧʳ ʇʕʆ-21 

ʌɻɹʆʋ ɺʆ çɺʦʣʦʛʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʘʟʦʩʤʝʱʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʥʘ 
ʩʫʜʘʭ ʠ ʦʙʲʝʢʪʘʭ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʇʨʠʚʦʜʠʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 
ʬʘʟʦʩʤʝʱʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʬʘʟʦʩʤʝʱʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤʠ ʧʨʝʦʙʨʘ-
ʟʦʚʘʪʝʣʷʤʠ, ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʩʫʜʦʚ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʯʘʩʪʦʪʳ ʧʠʪʘʶʱʝʡ ʩʝʪʠ. 
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ʕʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʩʫʜʦʚ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙ-

ʞʝʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘ-
ʤʠ. ɺ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʩʫʜʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. 
ʇʦʩʪʦʷʥʥʳʡ ʪʦʢ ʥʘ ʩʫʜʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʠʪʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʧʦʜʨʫʣʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, 
ʧʠʪʘʥʠʷ ʥʘʛʨʫʟʢʠ ʩ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʧʘʨʘʤʝʪʨʘʤʠ (ʩʠʩʪʝʤʳ ʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ, ʫʩʪʨʦʡʩʪʚʘ ʟʘʱʠʪʳ 
ʢʦʨʧʫʩʘ ʠ ʚʠʥʪʘ ʩʫʜʥʘ ʦʪ ʢʦʨʨʦʟʠʠ), ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 
ʛʝʥʝʨʘʪʦʨʦʚ. ʇʝʨʝʤʝʥʥʳʡ ʪʦʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʠʪʘʥʠʷ ʷʢʦʨʥʳʭ, ʰʚʘʨʪʦʚʳʭ, ʨʫʣʝʚʳʭ ʠ ʛʨʫʟʦʧʦʜʲʝʤ-
ʥʳʭ (ʢʨʘʥʦʚ, ʛʨʫʟʦʚʳʭ ʠ ʰʣʶʧʦʯʥʳʭ ʣʝʙʝʜʦʢ, ʣʠʬʪʦʚ) ʤʝʭʘʥʠʟʤʦʚ, ʘ ʪʘʢ ʞʝ ʧʦʜʨʫʣʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʠ 
ʙʫʢʩʠʨʥʳʭ ʣʝʙʝʜʦʢ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʩʫʜʘʭ ʰʠ-
ʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʘʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪ-
ʨʦʚ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʫʛʣʘ ʫʧʨʘʚʣʝʥʠʷ ʚʝʥʪʠʣʝʡ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘ-
ʪʝʣʷ. ʌʘʟʦʩʤʝʱʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ (ʌʉʋ) ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʫʟʣʦʤ, ʦʧʨʝʜʝ-
ʣʷʶʱʠʤ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ. ʌʉʋ ʬʦʨ-
ʤʠʨʫʝʪ ʫʛʣʳ ʫʧʨʘʚʣʝʥʠʷ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʳʭ ʟʘʜʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ ʫʧʨʘʚʣʝʥʠʷ. 

ʌʘʟʦʩʤʝʱʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ 
ʧʦ ʨʷʜʫ ʧʨʠʟʥʘʢʦʚ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: ʚʠʜ ʠʩʧʦʣʴʟʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʧʦʩʦʙ ʫʧʨʘʚʣʝ-
ʥʠʷ ʬʘʟʦʡ ʠʤʧʫʣʴʩʦʚ, ʯʠʩʣʦ ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʤʦʤʝʥʪ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʫʧʨʘʚʣʷʶʱʠʭ ʠʤʧʫʣʴʩʦʚ, 
ʬʦʨʤʘ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʠʧ ʢʦʤʧʘʨʘʪʦʨʘ [1-3]. 



32 ǫǭǪǭǣǺǤ ǲǶǝǬǺǤ ǯǭǰǰǧǧ 

 

IV  ǡȐȄȏȍȐȐȇȈȐȉǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

 
ʉʡʪ. 1. ʃʤʙʪʪʡʭʡʣʙʯʡʸ ʭʙʠʧʪʥʞʲʙʷʲʡʮ ʬʪʫʩʧʢʪʫʛ, ʨʩʡʥʞʦʸʞʥʴʞ ʛ ʪʡʪʫʞʥʙʮ ʬʨʩʙʛʤʞʦʡʸ ʨʧʤʬ-

ʨʩʧʛʧʝʦʡʣʧʛʴʥʡ ʨʩʞʧʚʩʙʠʧʛʙʫʞʤʸ 
 

ʊʘʢ, ʧʦ ʚʠʜʫ ʠʩʧʦʣʴʟʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʌʉʋ ʨʘʟʣʠʯʘʶʪ ʥʘ ʘʥʘʣʦʛʦʚʳʝ, ʛʜʝ ʩʠʛʥʘʣʳ ʧʨʝʜʩʪʘʚ-
ʣʝʥʳ ʥʝʧʨʝʨʳʚʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʠʛʥʘʣʦʤ, ʠ ʮʠʬʨʦʚʳʝ, ʚ ʢʦʪʦʨʳʭ ʠʥʬʦʨʤʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʚʠʜʝ 
ʢʦʜʦʚ, ʯʘʱʝ ʚʩʝʛʦ ʜʚʦʠʯʥʳʭ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʫʧʨʘʚʣʝʥʠʷ ʬʘʟʦʡ ʠʤʧʫʣʴʩʦʚ ʨʘʟʣʠʯʘʶʪ ʫʩʪʨʦʡʩʪʚʘ ʩ çʛʦʨʠʟʦʥʪʘʣʴ-
ʥʳʤè ʠ çʚʝʨʪʠʢʘʣʴʥʳʤè ʩʧʦʩʦʙʘʤʠ ʬʘʟʦʩʤʝʱʝʥʠʷ. ʇʨʠ çʚʝʨʪʠʢʘʣʴʥʦʤè ʩʧʦʩʦʙʝ ʫʧʨʘʚʣʝʥʠʷ ʬʦʨʤʠ-
ʨʦʚʘʥʠʝ ʫʧʨʘʚʣʷʶʱʝʛʦ ʠʤʧʫʣʴʩʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʝʥʠʷ ʦʧʦʨʥʦʛʦ, ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥ-
ʥʳʤ ʩ ʩʝʪʴʶ ʥʘʧʨʷʞʝʥʠʝʤ (ʩʠʥʫʩʦʠʜʘʣʴʥʳʤ, ʧʠʣʦʦʙʨʘʟʥʳʤ, ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ ʠʣʠ ʚ ʚʠʜʝ ʢʦʜʘ), ʠ 
ʧʦʩʪʦʷʥʥʦʛʦ (ʫʧʨʘʚʣʷʶʱʝʛʦ) ʥʘʧʨʷʞʝʥʠʡ, ʘ ʚ ʤʦʤʝʥʪ ʨʘʚʝʥʩʪʚʘ ʵʪʠʭ ʥʘʧʨʷʞʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʘʟʘ 
(ʫʛʦʣ ʨʝʛʫʣʠʨʦʚʘʥʠʷ) ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʫʧʨʘʚʣʷʶʱʠʡ ʠʤʧʫʣʴʩ ʜʣʷ ʚʝʥʪʠʣʝʡ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʧʨʝʦʙ-
ʨʘʟʦʚʘʪʝʣʷ. ɺ ʫʩʪʨʦʡʩʪʚʘʭ ʩ çʛʦʨʠʟʦʥʪʘʣʴʥʳʤè ʩʧʦʩʦʙʦʤ ʫʧʨʘʚʣʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʷʶʱʝʛʦ 
ʠʤʧʫʣʴʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʥʦʣʴ, ʘ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʬʘʟʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʬʘʟʳ ʩʠʥʫ-
ʩʦʠʜʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʪʦ ʝʩʪʴ ʩʤʝʱʝʥʠʝʤ ʝʛʦ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ [1, 5]. ʇʦ ʯʠʩʣʫ ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ 
ʢʘʞʜʳʤ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʚ ʤʥʦʛʦʬʘʟʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝ ʨʘʟʣʠʯʘʶʪ ʤʥʦʛʦʢʘ-
ʥʘʣʴʥʳʝ ʠ ʦʜʥʦʢʘʥʘʣʴʥʳʝ ʌʉʋ. ɺ ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʩʦʩʪʦʷʱʠʭ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʥʝʟʘʚʠʩʠʤʦ ʨʘ-
ʙʦʪʘʶʱʠʭ ʢʘʥʘʣʦʚ, ʢʘʞʜʳʡ ʢʘʥʘʣ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʌʉʋ, ʢʦʪʦʨʦʝ ʬʦʨʤʠʨʫʝʪ ʫʛʦʣ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʦʜʥʦ-
ʛʦ ʩʠʣʦʚʦʛʦ ʚʝʥʪʠʣʷ. ɺ ʦʜʥʦʢʘʥʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʛʣʘ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʚʩʝʭ 
ʩʠʣʦʚʳʭ ʚʝʥʪʠʣʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʜʠʥʳʤ ʌʉʋ [1,3, 5]. 

ʌʉʋ ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʧʨʷʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ: ʩʠʥʫʩʦʠʜʘʣʴ-
ʥʦʡ, ʧʠʣʦʦʙʨʘʟʥʦʡ, ʧʨʷʤʦʫʛʦʣʴʥʦʡ. ʉʠʥʫʩʦʠʜʘʣʴʥʘʷ ʬʦʨʤʘ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝ-
ʥʘ ʩ ʧʦʤʦʱʴʶ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʇʠʣʦʦʙʨʘʟʥʘʷ ʬʦʨʤʘ ï ʩ ʧʦʤʦʱʴʶ ʟʘʨʷʜʘ ʢʦʥʜʝʥʩʘʪʦʨʘ ʯʝʨʝʟ ʘʢʪʠʚ-
ʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʙʳʩʪʨʦʛʦ ʝʛʦ ʨʘʟʨʷʜʘ. ʇʨʷʤʦʫʛʦʣʴ-
ʥʘʷ ʬʦʨʤʘ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʩ ʧʦʤʦʱʴʶ ʤʫʣʴʪʠʚʠʙʨʘʪʦʨʘ [4, 3]. ɺ ʢʘʯʝʩʪʚʝ 
ʢʦʤʧʘʨʘʪʦʨʘ ʚ ʌʉʋ ʠʩʧʦʣʴʟʫʶʪʩʷ: ʩʭʝʤʳ ʥʘ ʦʜʥʦʤ ʠʣʠ ʜʚʫʭ ʪʨʘʥʟʠʩʪʦʨʘʭ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʞʜʫʱʝʤ ʨʝ-
ʞʠʤʝ; ʙʣʦʢ-ʛʝʥʝʨʘʪʦʨ, ʨʘʙʦʪʘʶʱʠʡ ʚ ʞʜʫʱʝʤ ʨʝʞʠʤʝ; ʩʭʝʤʳ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʤ ʫʩʠʣʠʪʝʣʝ ʠʣʠ ʯʠʩʣʦ-
ʚʦʤ ʢʦʤʧʘʨʘʪʦʨʝ [3]. ɺ ʩʫʜʦʚʳʭ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʯʘʩʪʦʪʳ ʧʠʪʘ-
ʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʣʘʜʘʶʪ ʥʝʜʦʩʪʘʪʢʘʤʠ, ʪʘʢʠʤʠ, ʢʘʢ ʦʛʨʘʥʠʯʝ-
ʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʣʘʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʫʧʨʘʚʣʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 
















































































































































































































































































































































































































































































































































































