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т Ό͙ͤ нлму ͎Φ 
ˣˣˮˢΣ ˽͍͙͍ͦ͒͡ 



2 



3 

ˤ͙͙͒ͣͦͫͭ ˿͔ͨͦ͒͡Ύ͔ͤ 
˽͙͔ͫ͊ͤ ͙ 
ͼ͙͙͔ͭͪ͊ͤ 

˻͙͍͔ͭͪ͊ͤ͟ 
͙ ;͔͔͔ͭͤ 

˽ͦͣͦ΅ ͤ͊ ͍͔͙ͫ͟ ͔ͭ͊ͨ ͦͭ ͙͔͍͔͙ͫ͒ͦ͊ͭͫ͘͟͡͡Ύ ͼ͙͟Ά͡Υ ͔͍ͨͪͪΆ΅͔͊ͤ 
ͤ͊ ͙͘ ͔͍͙ͫ͒͊ͤ͡Ύͭ͊ ͍ ͙ͤ ͍ͦ͊ͼ͙͙ 

ˤ͙͙ͫͦ͟ 
͔͙ͪͯͭ͊ͭ͘͡ 

Á˻ ͙ͭ͡;͙ͤ ͍͙͋͊ͦ͘ 
͙͔͍͙ͫ͒͊ͤ͘͡Ύ 

Á̂ ͍͔͙͡;͔ͤͦ 
ͺ͙͙͔ͤ͊ͫͪ͊ͤ 

 

Á˽ -ͦ͒ͦ͋ͪͦ 
͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ 

Á˭ ͍͙͍͔͊͒͗͊ͤ ͤ͊ 
͔ͭͻ͎͙ͤͦͦ͡;͙͔ͤͭ 
͙͍ͤͦ͊ͼ͙͙ 

Á˽ ͔ͦ͒ͦ͋ͪͤͦ 
͍͔͍͔͒ͪ͊ͦͨ͊͊ͤ͘͘ 

Á̂ ͍͔͙͡;͔ͤ͊ ͍͙͙͒ͣͦͫͭ 
;͔ͪ͘ ͨ -͙ͦ͒ͦ͋ͪ 
͙͙͙ͤ͒͊ͭͦͪ͟ 
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Scopus ͔  ͚ͤ͊-͎ͦ͡Ύͣ͊ͭ͊ ͋͊͊͘ ͙͒͊ͤͤ ͫ ͔ͪ͘Ό͔ͣͭ͊ ͙ ͼ͙͙ͭ͊ͭ ͤ͊ 
͔ͪͼ͔͙ͤͪ͊ͤ͊͘ ͙͔ͭͪ͊ͭͯͪ͊͡ ͫ ͙ͯͣͤ ͙͔͙ͤͫͭͪͯͣͤͭ ͊͘ ͔ͨͪͦͫ͒͡Ύ͍͔͊ͤΣ 
͙͊ͤ͊͘͡ ͙ ͎͔ͦͤ͊͒͡Ύ͍͔͊ͤ ͤ͊ ͤ͊ͯ;ͤ͊ ͙͔ͭͪ͊ͭͯͪ͊͡ 

5000+ 
͙͔͙͒͊ͭ͘͡ 

Scopus ͨ ͔͍ͪ͒ͦͫͭ͊Ύ ͍͔͍͔ͫͭͦͤ ͔͎͔ͨͪ͒͡ ͤ͊ ͤ͊ͯ;͙͔ͤͭ 
͙͔͍͙ͫ͒͊ͤ͘͡Ύ 

22,800+ 
͙͙ͫͨͫ͊ͤΎ 

150 000+ 

ʢʥʠʛʠ 

70 ͣͤ͡Φ 
͔͙͒ͦͯͣͤͭ͟  

12 ͣͤ͡Φ 
͍͍͙͊ͭͦͪͦ 
ͨͪͦͺ͙͙͡ 

~70 000 
˽ͪͦͺ͙͙͡ ͤ͊ 
͙͙ͤͫͭͭͯͼ͙͙ 

1.4 ʤʣʜ. ʮʠʪʘʪʠ, ʦʪ 1970 ʛ. 

ʥʘʩʘʤ 

ʀʜʝʥʪʠʬʠʮʠʨʘ ʠ 

ʘʥʘʣʠʟʠʨʘ ʢʦʝ ʩʧʠʩʘʥʠʝ ʜʘ 

ʩʝ  ʯʝʪʝ/ʧʫʙʣʠʢʫʚʘ 

ʇʦʜʧʦʤʘʛʘ ʫʯʝʥʠʪʝ  ʜʘ ʨʘʩʪʘʪ 

ʚ ʢʘʨʠʝʨʘʪʘ,  ʜʘ ʥʘʙʣʶʜʘʚʘʪ 

ʮʠʪʠʨʘʥʠʷʪʘ  ʠ h-ʠʥʜʝʢʩʘ ʩʠ 

ʆʧʨʝʜʝʣʷ  ʟʘ ʢʘʢʚʦ , ʩ ʢʦʛʦ ʜʘ 

ʩʝ ʢʦʦʧʝʨʠʨʘʪ  

ʉʣʝʜʠ ʧʨʠʥʦʩʘ ʥʘ ʥʘʫʢʘʪʘ  ʠ 

ʪʝʥʜʝʥʮʠʠʪʝ ʟʘ ʨʘʟʚʠʪʠʝ 

ʆʪʢʨʠʚʘ ʢʘʢʚʦ ʚʝʯʝ ʝ 

ʥʘʧʠʩʘʥʦ ʧʦ ʩʚʝʪʘ ʚ 

ʩʲʦʪʚʝʪʥʘʪʘ ʦʙʣʘʩʪ 

ʆʧʨʝʜʝʣʷ  ʢʘʢ ʜʘ ʩʝ  ʨʘʟʣʠʯʘʪ 

ʪʝʤʠ  ʠ  ʦʪʢʨʠʷʪ  ʥʦʚʠ ʠʜʝʠ 
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Scopus - ͘ ͔͊ͭͤ͡ ͫͭ͊ͤ͒͊ͪͭ ͊͘ ͼ͔ͦͤ͊͟Σ ͔͚͙͎͙ͪͭͤ ͙ ͊ͫ͊͟͡ͼ͙͙Σ 
ͦͭ;͔͙ͭΣ ͊͘ ͔͎͙ͫͭͪ͊ͭ;͔͙ͫ͟ ͼ͔͙͡ ͙ ͙͙͊ͤ͊͘͡ 
 

Rankings:  

Reach NC 

MD Anderson New Jersey 

Economic 

Development 

Authority 
National 

Science 

Foundation 
CAPES Brazil 

European 

Commission 

& ERC 

FCT Portugal 

Italy ANVUR 

Kiel 

University 

Danish BFI 

Germany IFQ 

Nigerian 

Government 

Gazi 

University 

UK REF UK BIS Queenôs 

University 

Belfast 

STINT Russian 

Foundation 

for Basic 

Research 
Ural 

Federal 

University 

ISTIC 

IISER 

Peking 

University 

Keio 

University 

TCI-Thailand 

NRF- 

Korea 

Nanyang 

Technologica 

University 
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ScienceDirect 



 |  

ScienceDirect ͔ͪ΄͔͙ͤΎ 
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Åʕ ͔ͦ͒΅͊ ͨ͊ͭ͡ͺͦͪͣ͊ ͦͭ ͨΆ͔͍͙ͤͦͭͫͭͦ͟͡ ͔͙͒ͦͯͣͤͭ͟ ͫ 
͙͔͙͍͔ͤͭͪ͊ͭͤ͟ ͔͍͔ͭͫͭͦ͟ ͤ͊ ͔ͪͼ͔͙ͤͪ͊ͤ͊͘ ͤ͊ͯ;ͤ͊ 
͙͔ͭͪ͊ͭͯͪ͊͡, ͨ ͙͍͙ͯ͋ͯ͊ͤ͟͡ ͦͭ 9ƭǎŜǾƛŜǊ ͙ ͍ͫΆ͙͔ͪ͊ͤͭ͘ ͫ ͔ͤΎ 
͙͔͙͒͊ͭ͘͡ 

Å{ŎƛŜƴŎŜ5ƛǊŜŎǘ ͫΆ;͔͍ͭ͊͊ ͍͙͔͙͊ͭͦͪͭͭͤ ͤ͊ͯ;͙ͤ ͙ͨͯ͋͊͟͡ͼ͙͙ ͍  
ͨΆ͔ͤ͡ ͔ͭͫͭ͟ ͫ ͙͔͙͎͔ͤͭͤͭͤ͊͡ ͙ ͙͙͙͍ͤͭͯͭͤ͊ 
ͺͯͤ͟ͼ͙ͦͤ͊ͤͦͫͭ͡ ͍ ͨͦ͊͘͡ ͤ͊ͯ;͔͙͔ͤͭΣ ͔͍͔͙͔ͨͪͨͦ͒͊͊ͭͭ͡Σ 
͔͙͔ͫͭͯ͒ͤͭͭΣ  ͍͙͔͒ͪ͊ͤͭ͘ ͔ͫͨͼ͙͙͙͊ͫͭ͡ ͙ ͨͪͦͺ͔͙͙͙͔ͫͦͤ͊ͫͭͭ͡ 
͍ ͦ͋͊ͫͭͭ͊͡ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙Ύͭ͊ 

Å{ŎƛŜƴŎŜ5ƛǊŜŎǘ ͙͎ͦͫͯͪΎ͍͊ ͒ͦͫͭΆͨ ͒ͦ мп ͣͤ͡Φ ͙͙͊ͨͫ͘ ͦͭ оулл 
͙͙ͫͨͫ͊ͤΎ ͙ ͍͔ͨͦ;͔ ͦͭ ор ллл ͎͍͙͊͊͘͡Ύ ͤ͊ ͙͎͙ͤ͟. 
˿͍Άͪ͊ͤͦͭͦ͘ ͫ Ά͒Ά͙͔ͪ͗͊ͤ ͔  ͦ͋ ͎͔ͦ͊ͭͤͦ ͫ ͍͙ͤͦ ͺͯͤ͟ͼ͙͙Σ 
͙ͦͭͦ͟ ͎ͨͦ͒ͨͦͣ͊͊ͭ ͤ͊ͯ;͙͔ͤͭ ͙͔͍͙ͫ͒͊ͤ͘͡Ύ 
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˴͊͟ ͯ;͔͙͔ͤͭ ͙͍ͨͦ͊ͭ͘͘͡ ScienceDirect? 

́ͪΎ͍͋͊ ͒͊ ͤ͊ͣ͘ ͍͊ͦ͟͟ 
͔ ͨͯ ͙͍͋ͯ͊ͤͦ͟͡ ͍ ͣͦΎͭ͊ 
ͤ͊ͯ;ͤ͊ ͦ͋͊ͫͭ͡Φ ˹͔ 
͙ͫ͊ͣ͟ ͒͊ ͙ͨ΄͊ ͨͦ 
͔͙ͭͣΣ ͙ͦͭͦ͟ ͍͔;͔ ͫ͊ 
͔͙ͪ͊ͪ͊͋ͦͭͤ͘Φ 

ˮͫ͊ͣ͟ ͙͔͍͙ͫ͒͊ͤ͘͡Ύͭ͊ 
͙ͣ ͒͊ ͋Ά͒͊ͭ ;͔͔͙ͭͤ ͍ 
͍͔͍͔ͫͭͦͤ ͣ͊΅͊͋ ͙ ͒͊ 
͋Ά͒͊ͭ ͎ͦ͋͊ͤͦ͡͡ 
͍͙͙͙͒ͣ ͙ ͒ͦͫͭΆ͙ͨͤΦ  

                         

 

͔ ͻ͙͙ͪ͊ͤ͡΅͔ ͤ͊ ͤ͊ͯ;͙ͤ ͙͔͍͙ͫ͒͊ͤ͘͡Ύ 
ͤ͊ ͙͙͙ͣͦͤ͡ ͯ;͔͙ͤ ͨͦ ͍͔ͫͭ͊Σ ͔ͦͭͦ͟ 
͎͙͊ͪ͊ͤͭͪ͊Σ ;͔ ͔͙͔͒ͦͯͣͤͭͭ͟Σ 
͙͍͙ͨͯ͋ͯ͊ͤ͟͡ ͫ 9ƭǎŜǾƛŜǊΣ ͨͦͯ͡;͍͊͊ͭ 
ͨͦ͒ͻͦ͒Ύ΅ͦ ͍͔ͦ͒΅ͦ ͣΎͫͭͦ ͙ ͙͙͔ͨͪͤ͊ͤ͘ 
 
ScienceDirect  ͔  ͻ͙͙ͪ͊ͤ͡΅͔ ͤ͊ мп ͣͤ͡. 
͍͙ͫͦͦ͊͟͟;͔͍͔͙ͫͭͤ ͙ͨͯ͋͊͟͡ͼ͙͙ ͍ ͨΆ͔ͤ͡ 
͔ͭͫͭ͟ ͦͭ ͤ͊͒ оулл ͙͙ͫͨͫ͊ͤΎΣ ͙ͦͭͦ͟ 
͍ͨͦͦ͘͡Ύ͍͊ͭ ͤ͊ ͯ;͔͙͔ͤͭ ͒͊ ͋Ά͒͊ͭ 
͙͊ͭͯ͊ͤ͟͡ ͙ ͒͊ ͙͙ͨͪ͒ͦ͋Ύͭ ͒Ά͋ͦͦ͟͡ 
͙͔ͪ͊͋ͪ͊ͤ͘ ͊͘ ͫΆͫͭͦΎ͙͔ͤͭͦ ͤ͊ ͔ͭͻ͙͔ͤͭ 
͙ͦ͋͊ͫͭ͡ ͤ͊ ͙͔͍͔ͫ͒͊ͤ͘͡Φ ˿͎͙͔ͭͪͦͭ 
͙ͫͭ͊ͤ͒͊ͪͭ ͊͘ ͙͍͔ͨͯ͋ͯ͊ͤ͟͡ ͤ͊ 9ƭǎŜǾƛŜǊ 
͎͙͊ͪ͊ͤͭͪ͊ͭ ͊͟;͔͍͔͙ͫͭͤ ͙ͨͯ͋͊͟͡ͼ͙͙ 


