
˥͙͊ͤ͊͡ ̒͟΄ͦͤͦ͟ 

˾͍͙͔ͯͦͦ͒ͭ͟͡Έ ͔͙ͨ͊ͪͭͤͪͫ͟ͻ ͎ͨͪͦͪ͊ͣͣ ͙͔͒͊ͭ͘͡Έ͍ͫͭ͊ Elsevier 
͍ ˾͙͙ͦͫͫ ͙  ˣ͔͙͊ͪͯͫ͡ 

ʉʝʤʠʥʘʨ-ʪʨʝʥʠʥʛ ʧʦ ʨʘʙʦʪʝ ʩ ʨʝʩʫʨʩʘʤʠ Elsevier: 
ScienceDirect ʠ Scopus 



ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʥʦʚʘʷ ʩʬʝʨʘ ʚʣʠʷʥʠʷ: ʚʢʣʘʜ 

1,1921,1511,1071,122

789

2011 2010 2009 2008 2002 

+6% 

+4% 
-1% 

Gross Expenditure on R&D - global, $ Billion 

R&D spend as a proportion of GDP: 2% 
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ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʥʦʚʘʷ ʩʬʝʨʘ ʚʣʠʷʥʠʷ: ʦʪʜʘʯʘ 

Articles Published - global 

Annual growth: 

+4% 

Citations - global 

Annual growth: 

+6% 

Source:  SCOPUS  



ʁʆʆʇɻɹʏʁʇʆʆʔɾ ʉɾʑɾʆʁʘ ʁʀ ɻʆɾʑʆɾʂ 

ʊʉɾɽʔ 

Åȷȫȴ ɐɔɒɕɆɓɎɎ  Procter & Gamble  
Ȩ.ȱɆɚɑɋɏ:  
 
 
ÅçȰɔɒɕɆɓɎɥ ɒɔɌɋɘ Ɋɔ 50% ɕɆɘɋɓɘɔɈ Ɏ 
ɎɓɓɔɈɆɜɎɔɓɓɡɛ ɖɋɞɋɓɎɏ ɕɔɑəɝɆɘɢ Ɏɍ 
Ɉɓɋɞɓɋɏ ɓɆəɝɓɔɏ ɗɖɋɊɡ. ȵɔɣɘɔɒə 
ɚɔɖɒɆɘ R&D ( reaserch and development ) 
ɕɖɆɈɎɑɢɓɋɋ ɘɖɆɓɗɚɔɖɒɎɖɔɈɆɘɢ Ɉ 
ɚɔɖɒɆɘ C&D (connect and 
development )».  
 

*ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʟʝʥʪʘʮʠʠ ʅ.ɻ. ʂʫʨʘʢʦʚʦʡ ʜʣʷ 

OpenInnovations 



ʃɹʃ DARPA ʊʇʀɽɹɾʋ ʈʉʇʉʔɻʆʔɾ ʉɹʀʉɹɺʇʋʃʁ? 

Å ʎɽʃʔ: ʩʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʨʫʢʠ. 
Å ɿɸɼɸʏɸ: ʫʧʨʘʚʣʝʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʦʤ  ʩʠʣʦʡ ʤʳʩʣʠ.  
Å ʈɽɿʋʃʔʊɸʊ: ʧʘʨʘʣʠʟʦʚʘʥʥʳʡ ʯʝʣʦʚʝʢ ʩʤʦʛ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʧʠʪʴ 
ʯʘʰʢʫ ʢʦʬʝ.  

Å ʈɽʐɽʅʀɽ: ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʁ ʇɸɿʃ ʉʃʆɾʀʃʉʗ ʀɿ 5 ʅʀʆʂʈ 
 

Å 1. ʄʘʥʠʧʫʣʷʪʦʨ,  ʩʦʟʜʘʥʥʳʡ  ʀʥʩʪʠʪʫʪʦʤ ʨʦʙʦʪʦʩʪʨʦʝʥʠʷ ɻʝʨʤʘʥʩʢʦʛʦ 
ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ DLR.  
 

Å 2. ʄʘʥʠʧʫʣʷʪʦʨ,  ʩʦʟʜʘʥʥʳʡ  ʢʦʤʤʝʨʯʝʩʢʦʡ ʢʦʤʧʘʥʠʝʡ ʠʟ ʅʴʶ-ɻʵʤʧʰʠʨʘ 
(ʉʐɸ) DEKA Research and Development Corp. 
 

Å 3. ʈʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ  ʥʝʡʨʦʥʘʫʢ  ʠʟ ʋʥʠʚʝʨʩʠʪʝʪʘ ɹʨʘʫʥʘ (ʉʐɸ).  
 

Å 4, 5. ʈʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʢʣʠʥʠʯʝʩʢʦʡ ʥʝʚʨʦʣʦʛʠʠ ɻʣʘʚʥʦʛʦ ʛʦʩʧʠʪʘʣʷ 
ʄʘʩʩʘʯʫʩʝʪʩʘ, ɻʘʨʚʘʨʜʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʰʢʦʣʳ. 

 

5 

*ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʟʝʥʪʘʮʠʠ ʅ.ɻ. ʂʫʨʘʢʦʚʦʡ ʜʣʷ 

OpenInnovations 



Cʫʙʫʡʪʫʡʣʙ ʡʪʨʧʤʵʠʧʛʙʦʡʸ ScienceDirect ʛ ʥʡʩʞ, ʸʦʛʙʩʵ-ʝʞʣʙʚʩʵ 2012 ʜ. 

 

6 

Account  Country  Total fulltext usage 

2012  

Central South University  China  3,053,905  

Executive Agency for Financing Higher Education, Research, Development and 

Innovation (UEFISCDI).  Romania  2,791,418  

MSRT(UTL A) -  University of Tehran  Iran, Islamic Republic of  2,374,766  

KESLI -  Seoul National University  Korea, Republic of  2,120,133  

Zhejiang University  China  2,072,768  

USP -  Universidade de Sao Paulo -  CAPES Brazil  2,004,048  

President and Fellows of Harvard College on behalf of Harvard University  United States  1,930,218  

NIH National Institute of Health  United States  1,765,923  

Shanghai Jiaotong University  China  1,730,813  

Peking University  China  1,671,713  

Republique Tunisienne Ministere de l'Enseignement Superieur et de la 

Recherche Scientifique  Tunisia  1,667,422  

National Taiwan University  Taiwan  1,640,526  

University of Queensland Library  Australia  1,620,481  

RUSSIA (all Institutes, Universities e tc .)  Russian Federation  1,587,709  

Rutgers University -  NERL United States  1,554,999  

COUPERIN -   National Centre of Scientific Research(CNRS)  France  1,554,722  

Tongji University  China  1,523,846  

Jilin University  China  1,494,518  

The Regents of the University of Michigan  United States  1,413,783  

Huazhong University of Science and Technology  China  1,413,694  

University of Sydney  Australia  1,409,296  

Yale University -  NERL United States  1,401,817  

NESLI The University of Manchester  United Kingdom  1,377,781  

The University of Tokyo  Japan  1,375,183  

New York University  United States  1,325,606  

SWISS Federal Institute of Technology Lausanne [Ecole Polytechnique 

Federale de Lausanne (EPFL)]  Switzerland  1,309,967  

Coordenacao de Aperfeicoamento de Pessoal de Nivel Superior -  CAPES Brazil  1,306,633  

Universidad Nacional Autonoma de Mexico  Mexico  1,303,624  

University of British Columbia  Canada  1,298,206  





ʁʪʪʤʞʝʧʛʙʦʡʸ University College London ʨʧʝʫʛʞʩʟʝʙʷʫ ʪʡʤʵʦʬʷ ʣʧʩʩʞʤʸʯʡʷ ʥʞʟʝʬ 

ʡʪʨʧʤʵʠʧʛʙʦʡʞʥ ʞ-ʟʬʩʦʙʤʧʛ, ʨʬʚʤʡʣʙʯʡʞʢ ʪʫʙʫʞʢ ʡ ʩʙʪʨʩʞʝʞʤʞʦʡʞʥ ʪʩʞʝʪʫʛ 

ñElectronic Journals: Their use value and impact. Research Information Network Report  

ñʋʜʚʦʝʥʠʝ ʚ ʟʘʛʨʫʟʢʝ, ʩ 1 ʜʦ 

2 ʤʠʣʣʠʦʥʦʚ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʩʚʷʟʘʥʦ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤ ï 

ʥʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ 

ʧʨʠʯʠʥʦʡ ï ʫʚʝʣʠʯʝʥʠʝʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠò  

 

ʈʦʩʪ ʩʪʘʪʝʡ ï ʥʘ 207% 

ɿʘʱʠʪʘ ʜʦʢʪʦʨʩʢʠʭ ï ʥʘ 

168% 

ʇʦʣʫʯʝʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʛʨʘʥʪʦʚ ʠ ʢʦʥʪʨʘʢʪʦʚ ï ʥʘ 

324% 

 

ʈʦʩʪ ʝʱʝ ʚʳʰʝ ï ʯʝʤ 

ʙʦʣʴʰʝ ʯʠʩʣʦ ʟʘʛʨʫʟʦʢ 



ʈʬʚʤʡʣʙʯʡʸ ʛ ʩʞʢʫʡʦʜʧʛʴʮ ʟʬʩʦʙʤʙʮ ʨʧʛʴʱʙʞʫ ʯʡʫʡʩʬʞʥʧʪʫʵ ʪʫʙʫʞʢ  

2010 Market share of Articles in 

(Russia) Indexed on Scopus 

56.8%

Other 

American 

Physical Society 

3.4% 

Institute of 

Physics Publishing 

3.6% 

Wiley-Blackwell 

3.8% ELSEVIER 

9.6% 

Springer 

Number of Publications with Elsevier in (Russia) 

Number of Citations received (07-10) 

American 

Physical 

Society 

110.6K 

Institute 

of Physics 

Publishing 

37.3K 

Wiley-Black- 

well 

73.6K 

ELSEVIER 

287.5K 

Springer 

183.5K 

2010 

3.2K 

2009 

3.8K 

2008 

3.6K 

Source: Sciverse Scopus 



 Note: SCImago. (2010). SJR ï SCImago Journal & 

Country Rank. Retrieved September  15, 2011 

from http://www.scimagojr.com   

Documents published in (country) per year 

˹͊ͯ;ͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ς ͣ ͙͍ͪͦ͊Ύ ͪ͊ͫͭͯ΅͊Ύ 
ͦͭͪ͊ͫ͡ΈΥ ͙ͨͯ͋͊͟͡ͼ͙ͦͤͤ͊Ύ ͙͍͊ͭͤͦͫͭ͟Έ 



ʆʜʥʘ ʠʟ ʧʨʦʙʣʝʤ ʈʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ: 

 

        ʈʦʩʩʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʢʝ. ʉʘʤʳʝ 
ʵʬʬʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʫʣʫʯʰʝʥʠʠ ʩʠʪʫʘʮʠʠ: ʣʠʙʦ ʩʘʤʠʤ ʙʦʣʴʰʝ 
ʧʫʙʣʠʢʦʚʘʪʴʩʷ ʚ ʨʝʡʪʠʥʛʦʚʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʞʫʨʥʘʣʘʭ, ʣʠʙʦ 
ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʩʚʦʠʭ ʞʫʨʥʘʣʦʚ, ʜʣʷ ʠʥʜʝʢʩʠʨʦʚʘʥʠʷ ʚ 
ʧʨʝʩʪʠʞʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ : 

 

ï ʅʝʦʙʭʦʜʠʤ ʟʥʘʯʠʪʝʣʴʥʳʡ ʩʜʚʠʛ ʚ ʢʦʣʠʯʝʩʪʚʝ ʠ ʢʘʯʝʩʪʚʝ ʥʘʫʯʥʳʭ 
ʧʫʙʣʠʢʘʮʠʡ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ 

 

 ï ʅʝʦʙʭʦʜʠʤ ʦʧʪʠʤʘʣʴʥʳʡ ʜʦʩʪʫʧ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 
ʨʝʩʫʨʩʘʤ, ʢʘʢ ʢ ʧʝʨʚʠʯʥʳʤ ʜʘʥʥʳʤ (ʧʦʣʥʦʪʝʢʩʪʦʚʘʷ ʥʘʫʯʥʘʷ 
ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʫʯʝʥʳʭ), ʪʘʢ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʠʤ 
ʨʝʩʫʨʩʘʤ  

        

     ʄʳ ʛʦʪʦʚʳ ʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ!  

 



ɽʛʙ ʪʨʧʪʧʚʙ ʠʙʸʛʡʫʵ ʧ ʪʞʚʞ 

ʈʬʚʤʡʣʧʛʙʫʵʪʸ ʛ 

ʧʫʞʰʞʪʫʛʞʦʦʴʮ 

ʟʬʩʦʙʤʙʮ, 

ʡʦʝʞʣʪʡʩʬʞʥʴʮ 

ʨʩʡʠʦʙʦʦʴʥʡ ʚʙʠʙʥʡ 

ʝʙʦʦʴʮ 

 

ʈʬʚʤʡʣʧʛʙʫʵʪʸ ʛ 

ʥʞʟʝʬʦʙʩʧʝʦʴʮ, 

ʩʞʢʫʡʦʜʧʛʴʮ ʟʬʩʦʙʤʙʮ 



ʄʙʬʩʞʙʫʴ ʆʧʚʞʤʞʛʪʣʧʢ ʨʩʞʥʡʡ ʨʬʚʤʡʣʧʛʙʛʱʡʞʪʸ ʛ ʡʠʝʙʫʞʤʵʪʫʛʞ Elsevier 

ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ Elzevir 

ʆʩʥʦʚʘʥ ʚ 1580 ʛʦʜʫ 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʥʘʫʯʥʦʝ 

ʠʟʜʘʪʝʣʴʩʪʚʦ Elsevier 

ʚʦʩʩʦʟʜʘʥʦ ʚ 1880 ʛʦʜʫ 

ñɸʥʘʪʦʤʠʷ ɻʨʵʷò ʦʧʫʙʣʠʢʦʚʘʥʥʘʷ ʚ 1858 ʛ. ʩʪʘʣʘ 

ʦʩʥʦʚʦʡ ʜʣʷ ʥʘʫʯʥʦʛʦ ʠʟʫʯʝʥʠʷ ʘʥʘʪʦʤʠʠ ʠ 

ʤʝʜʠʮʠʥʳ ʚ ʤʠʨʝ 

ʇʫʙʣʠʢʘʮʠʷ ʢʥʠʛʠ ʉʵʨʘ ɸʣʝʢʩʘʥʜʨʘ ʌʣʝʤʠʥʛʘ, 

ʧʦʩʚʷʱʝʥʥʦʡ ʥʦʚʦʤʫ ʨʝʚʦʣʶʮʠʦʥʥʦʤʫ 

ʘʥʪʠʙʠʦʪʠʢʫ ʚ 1946ʛ. - ñPenicillin: Its Practical 

Applicationò 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʘʧʨʝʪ ʠʥʢʚʠʟʠʮʠʠ, ʧʫʙʣʠʢʘʮʠʷ 

ʢʥʠʛʠ ɻʘʣʠʣʝʦ ɻʘʣʠʣʝʷ ñDiscorsi e dimostrazioni 

matematiche, intoro a due nuoue scienzeò ð ʢʥʠʛʘ 

ʧʨʠʟʥʘʥʘ ʧʝʨʚʦʡ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ ʚ ʦʙʣʘʩʪʠ 

ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ 

ʀʟʜʘʪʝʣʴʩʪʚʦ Elsevier ï ʤʥʦʛʦʚʝʢʦʚʦʝ ʥʘʩʣʝʜʠʝ ʥʘʫʯʥʳʭ 

ʨʘʙʦʪ ʚʝʜʫʱʠʭ ʫʯʝʥʳʭ ʩ ʤʠʨʦʚʳʤ ʠʤʝʥʝʤ 



www.sciencedirect.com   

Å˿͔͙ͦ͒ͪ͗ͭ ͔͔͋ͦ͡ 2600 ͨ ͔͍ͦͤͦͭͫͭͦ͟͡·ͻ Ή͔ͭͪͦͤͤ͟͡·ͻ ͗ ͍ͯͪͤ͊ͦ͡ 

Åˤ ͦͭͪ͟·ͭͦͣ ͔͒ͦͫͭͯͨ ͦͦͦ͟͡ 180 ͗ ͍ͯͪͤ͊ͦ͡Σ ͍ ͭͦͣ ;͙͔ͫ͡ ͙ мп 
͍͗ͯͪͤ͊ͦ͡ ͙͔͒͊ͭ͘͡Έ͍ͫͭ͊ Cell Press όͫ мффр ͎ͦ͒͊ύΣ ͔ͪͺ͔ͪ͊ͭ· 
͍͔ͫͻ ͔͚ͫͭ͊ͭ  

Å˻ͦͦ͟͡ м2 ͣ ͤ͡Φ ͔ͪͺ͔͍ͪ͊ͭͦκ͔͍ͨͦͤͦͭͫͭͦ͟͡·ͻ ͔͚ͫͭ͊ͭ 

ï˿͔͙͔ͦ͒ͪ͗͊ͤ ͫͺ͙͍ͦͪͣͪͦ͊ͤͦ ͫ 1995 ͙  ͔͔͒͊͡ 

ï˾͔͔͙͍ͭͪͦͫͨͭͤ͊͟Ύ ͔ͦ͟͟͡͡ͼ͙Ύ ͍ͨͦͭ͡Έ ͒ͦ Vol. 1 Issue 1  

ï˿ͭ͊ͭΈ͙ ͔΅͔ ͔ͤ ͍·΄͔͒΄͙͔ ͍ ͔ͨ;͊ͭΈ 

Å͔̏ͭͪͦͤͤ͟͡·͔ Ήͤͼ͙͔͙͙ͦͨ͒͟͡ όOnline Reference works) ς 112 
͍͙͚ͤ͊͊ͤ͘ 

Å͔̏ͭͪͦͤͤ͟͡·͔ ͨͪͦ͒ͦ͗͊͡Ό΅͙͔ͫΎ ͙͙͒͊ͤ͘Ύ όBooks series) ς 
͔͔͋ͦ͡ 400 ͤ ͍͙͚͊͊ͤ͘ 

Å͔̏ͭͪͦͤͤ͟͡·͚ ͍ͫͨͪ͊ͦ;͙͙ͤ͟ (Handbooks) ς нлл ͍͙͚ͤ͊͊ͤ͘ 

Å͔̏ͭͪͦͤͤ͟͡·͔ ͙͎͙ͤ͟ όebooks) ς ͋ ͔͔ͦ͡ 9ллл ͍͙͚ͤ͊͊ͤ͘ Ҍ MARC 
͙͙͊ͨͫ͘ 



 ˽ ͔͔ͪ͒ͣͭͤ·͔ ͔ͦ͟͟͡͡ͼ͙͙ ScienceDirect 

Å Agricultural and Biological Sciences ς 162 
͗ͯͪͤ͊͊͡ 

Å Biochemistry, Genetics and Molecular 
Biology ς 257 ͗ ͍ͯͪͤ͊ͦ͡ 

Å Business, Management and Accounting ς 
80 ͗ ͍ͯͪͤ͊ͦ͡ 

Å Chemical Engineering ς ум ͗ͯͪͤ͊͡ 
Å Chemistry ς ммо ͍͗ͯͪͤ͊ͦ͡ 
Å Computer Science ς мон ͗ͯͪͤ͊͊͡ 
Å Decision Sciences ς пт ͍͗ͯͪͤ͊ͦ͡ 
Å Earth and Planetary Sciences ς 104 
͗ͯͪͤ͊͊͡  

Å Economics, Econometrics and Finance ς 
80 ͗ ͍ͯͪͤ͊ͦ͡ 

 

Å Energy ς 45 ͗ ͍ͯͪͤ͊ͦ͡ 

Å Engineering ς 196 ͗ ͍ͯͪͤ͊ͦ͡ 

Å Environmental Science ς 87 ͗ ͍ͯͪͤ͊ͦ͡ 

Å Health Sciences ς 604 ͗ ͯͪͤ͊͊͡ 

Å Immunology and Microbiology ς фо ͗ͯͪͤ͊͊͡ 

Å Materials Science ς 128 ͗ ͍ͯͪͤ͊ͦ͡ 

Å Mathematics ς 93 ͗ ͯͪͤ͊͊͡ 

Å Neuroscience ς 113 ͗ ͍ͯͪͤ͊ͦ͡ 

Å Pharmacology, Toxicology and 
Pharmaceutical Science ς 95 ͗ ͍ͯͪͤ͊ͦ͡ 

Å Physics and Astronomy ς 113 ͗ ͍ͯͪͤ͊ͦ͡ 

Å Psychology ς млт ͍͗ͯͪͤ͊ͦ͡ 

Å Social Sciences ς мтм ͗ͯͪͤ͊͡  

ʇʨʠ ʧʦʜʧʠʩʢʝ ʥʘ Freedom collection ʜʦʩʪʫʧʥʦ ʦʢʦʣʦ 1800 ʞʫʨʥʘʣʦʚ  
 

ɼʦʩʪʫʧ ʢ ʪʝʢʫʱʝʤʫ ʛʦʜʫ + 4 ʧʨʝʜʳʜʫʱʠʭ 



www.sciencedirect.com 

Å ʙʝʟ ʧʝʨʝʨʳʚʦʚ 

Å ʜʦʩʪʫʧʥʳʝ ʨʝʬʝʨʘʪʳ ʩʪʘʪʝʡ ʩ 1823 ʛ. 

Å ʙʝʩʧʣʘʪʥʳʝ ʧʦʣʥʳʝ ʪʝʢʩʪʳ ʩʪʘʪʝʡ ʠʟ 100 ʞʫʨʥʘʣʦʚ 

Å ʦʩʪʘʣʴʥʦʝ ï ʧʦ ʧʦʜʧʠʩʢʝ/ʚ ʨʘʤʢʘʭ ʪʝʩʪʦʚʦʛʦ ʜʦʩʪʫʧʘ 



˽͍͔ͪͦͪ͊͟ ͒ͦͫͭͯͨ͊ 

1800 ʞʫʨʥʘʣʦʚ 



˿ͦ͟͡Έͦ͟ ͍͗ͯͪͤ͊ͦ͡ ͒ͦͫͭͯͨͤͦ ͍͊ͣΚ 



˻͋ͦͪ͘ ͨͦ ͔͙͔ͭͣ͊ͭ͟ 



˿ͦ͟͡Έͦ͟ ͍͗ͯͪͤ͊ͦ͡ ͨͦ ͊Ή͙ͪͦͦͫͣ͟;͔͚ͫͦ͟ 
͙͔͔͙͙ͤ͗ͤͪ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ͤ͊ ScienceDirect?  



˽͙ͦͫ͟ 



˾͔ͯ͘͡Έͭ͊ͭ· ͙ͨͦͫ͊͟ 



˽͍͔͙͔ͪͦ͒ͭ ͙ͨͦͫ͟ ͔͚ͫͭ͊ͭ ͙ͫ͊ͣ͊ͪͫ͟ͻ ͍͍͊ͭͦͪͦΦ 
˿ͦ͟͡Έͦ͟ ͋·ͦ͡ ͙͍ͦͨͯ͋ͦ͊ͤͦ͟͡ ͔͚ͫͭ͊ͭ ͍ 
͗ͯͪͤ͊͊͡ͻ Elsevier 2011-2013? 



ˬͯͪͤ͊͡· 



˿͙ͭͪ͊ͤͼ͊ ͗ͯͪͤ͊͊͡ 

ʇʝʨʩʦʥʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ: 

ʦʧʦʚʝʱʝʥʠʷ, ʜʦʙʘʚʣʝʥʠʝ ʚ 

ʩʧʠʩʦʢ ʧʨʝʜʧʦʯʠʪʘʝʤʳʭ ʠʟʜʘʥʠʡ 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʠʟʜʘʥʠʠ 

ʉʧʠʩʦʢ ʚʳʧʫʩʢʦʚ 

ʠʟʜʘʥʠʷ 

ʉʦʜʝʨʞʘʥʠʝ ʠʟʙʨʘʥʥʦʛʦ 

ʚʳʧʫʩʢʘ 



˹͍͔ͦͦ ͔͍͔͙͔ͨͪ͒ͫͭ͊ͤ͡ ͔͍͚ͨͦͤͦͭͫͭͦͦ͟͡ ͙ͤͺͦͪͣ͊ͼ͙͙Φ 
˽͔ͪͫͦͤ͊͡Έͤ͊Ύ ͔͎͙ͪͫͭͪ͊ͼ͙Ύ 


