
ʈʦʩʩʠʡʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ  
çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè ʈɸʅ 

 

 

 
 

ʂʀʀ-2016 
 

3ï7 ʦʢʪʷʙʨʷ 2016 ʛ. 
ʛ. ʉʤʦʣʝʥʩʢ, ʈʦʩʩʠʷ 

 

 

ʇʗʊʅɸɼʎɸʊɸʗ 

ʅɸʎʀʆʅɸʃʔʅɸʗ ʂʆʅʌɽʈɽʅʎʀʗ 

ʇʆ ʀʉʂʋʉʉʊɺɽʅʅʆʄʋ ʀʅʊɽʃʃɽʂʊʋ 

ʉ ʄɽɾɼʋʅɸʈʆɼʅʓʄ ʋʏɸʉʊʀɽʄ 
 

 

 

 

ʊʨʫʜʳ ʢʦʥʬʝʨʝʥʮʠʠ 
 

ʊʦʤ 2 
 

 

 

 

ʉʤʦʣʝʥʩʢ 
2016  



ʈʦʩʩʠʡʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ  

çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè ʈɸʅ 
 

 

 

 

 

 

ʂʀʀ-2016 
 

3ï7 ʦʢʪʷʙʨʷ 2016 ʛ. 

ʉʤʦʣʝʥʩʢ, ʈʦʩʩʠʷ 

 

 

ʇʗʊʅɸɼʎɸʊɸʗ 

ʅɸʎʀʆʅɸʃʔʅɸʗ ʂʆʅʌɽʈɽʅʎʀʗ 

ʇʆ ʀʉʂʋʉʉʊɺɽʅʅʆʄʋ ʀʅʊɽʃʃɽʂʊʋ 

ʉ ʄɽɾɼʋʅɸʈʆɼʅʓʄ ʋʏɸʉʊʀɽʄ 
 

ʊʨʫʜʳ ʢʦʥʬʝʨʝʥʮʠʠ 

 

ʊʦʤ 2 

 

 

 

 

 

 

 

ʉʤʦʣʝʥʩʢ 

2016  



 

 

ʋɼʂ 004.8+004.89+004.82+004.032.26(045) 

ɹɹʂ 32.813(2ɸ/ʗ)ʷ43 

 

ʆʨʛʘʥʠʟʘʪʦʨʳ ʢʦʥʬʝʨʝʥʮʠʠ: 

ʈʦʩʩʠʡʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʌɻɹʋ ʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ  

çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè ʈɸʅ 

ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠʤ. ɺ.ɸ. ʊʨʘʧʝʟʥʠʢʦʚʘ ʈɸʅ  

ʌɻɹʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʕʀè 

ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ 

ʉʤʦʣʝʥʩʢʦʝ ʨʝʛʠʦʥʘʣʴʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʨʘʙʦʪʦʜʘʪʝʣʝʡ  

çʅʘʫʯʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʡ ʩʦʶʟè 

ʂʦʥʬʝʨʝʥʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʧʦʜʜʝʨʞʢʝ 

ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ʧʨʦʝʢʪ ˉ 16-07-20554) 

 

ʇʷʪʥʘʜʮʘʪʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʢʦʥʬʝʨʝʥʮʠ ̫ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ  

ʠʥʪʝʣʣʝʢʪʫ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ ʂʀʀ-2016 (3ï7 ʦʢʪʷʙʨʷ 2016 ʛ., 

ʛ. ʉʤʦʣʝʥʩʢ, ʈʦʩʩʠʷ). ʊʨʫʜʳ ʢʦʥʬʝʨʝʥʮʠʠ. ɺ 3-ʭ ʪʦʤʘʭ. ʊ 2. ï ʉʤʦʣʝʥʩʢ: 

ʋʥʠʚʝʨʩʫʤ, 2016.  ï 385 ʩ. 

ISBN 978-5-91412-316-8 

 

 
ɺʦ ʚʪʦʨʦʤ ʪʦʤʝ ʪʨʫʜʦʚ ʧʫʙʣʠʢʫʶʪʩʷ ʜʦʢʣʘʜʳ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʝ ʥʘ ʩʣʝʜʫʶʱʠʭ ʩʝʢʮʠʷʭ: 

ʉʝʢʮʠʷ 5. çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʢʩʪʦʚ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʡ WEBè, 

ʉʝʢʮʠʷ 6. çʂʣʘʩʩʠʬʠʢʘʮʠʷ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʘè, 

ʉʝʢʮʠʷ 7. çʂʦʛʥʠʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷè, 

ʉʝʢʮʠʷ 8. çʄʥʦʛʦʘʛʝʥʪʥʳʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳè. 

 

 

 

ISBN 978-5-91412-316-8               É ɸʚʪʦʨʳ 

É ʈʦʩʩʠʡʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 2016





 

 

3 

 
ʇʈɽɼʀʉʃʆɺʀɽ 

ʊʝʭʥʦʣʦʛʠʠ ʙʣʠʞʘʡʰʝʛʦ ʙʫʜʫʱʝʛʦ ʙʫʜʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʘʢʪʠʚʥʳʤ ʚʢʣʶʯʝ-

ʥʠʝʤ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʧʨʦʮʝʩʩʳ ʦʙʥʘʨʫʞʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʪʨʘʥʩʧʦʨʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʚ ʨʝʰʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ 

ʟʘʜʘʯ ʠ ʟʘʜʘʯ ʧʦʚʳʰʝʥʠʷ ʦʙʦʨʦʥʦʩʧʦʩʦʙʥʦʩʪʠ.  

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʦʟʚʦʣʷʪ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʢʦʣʣʝʢʪʠʚʦʚ, ʩʪʨʘʥ ʠ ʛʨʫʧʧ ʩʪʨʘʥ, ʧʨʦʛʥʦʟʠʨʦ-

ʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʥʬʣʠʢʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ.  

ʈʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʠʚʝʜʫʪ ʢ ʩʦʟʜʘʥʠʶ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʥʘʨʫʞʝʥʠʷ ʥʦʚʳʭ ʬʘʢʪʦʚ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʩʚʷʟʝʡ, ʫʧʨʘʚʣʝ-

ʥʠʷ ʩʣʦʞʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʢ ʘʚʪʦʥʦʤʥʦʤʫ ʮʝʣʝʧʦ-

ʣʘʛʘʥʠʶ, ʧʣʘʥʠʨʦʚʘʥʠʶ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʨʘʩʩʫʞʜʝʥʠʷʤ ʠ ʦʙʫʯʝʥʠʶ.  

ʅʘʫʯʥʦʡ ʦʩʥʦʚʦʡ ʩʣʝʜʫʶʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ, ʥʘʨʷʜʫ ʩ ʜʦʩʪʠʞʝʥʠ-

ʷʤʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ, ʩʪʘʥʫʪ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣ-

ʣʝʢʪʘ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʧʦʜʭʦʜʳ.  

ɺʩʝ ʵʪʠ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʦʪʨʘʞʝʥʳ ʚ ʪʨʫʜʘʭ ʂʀʀ-2016.  

ʅʘ ʢʦʥʬʝʨʝʥʮʠʶ ʙʳʣʦ ʧʦʜʘʥʦ 186 ʜʦʢʣʘʜʦʚ, ʧʨʦʰʝʜʰʠʭ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ ʠ ʧʦ-

ʩʣʝʜʫʶʱʠʡ ʦʪʙʦʨ ʇʨʦʛʨʘʤʤʥʳʤ ʢʦʤʠʪʝʪʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʥʷʪʦ 125 ʜʦʢʣʘʜʦʚ, 

ʢʦʪʦʨʳʝ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʧʦ 13 ʩʝʢʮʠʷʤ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʉʝʢʮʠʷ 1. çʀʥʞʝʥʝʨʠʷ ʟʥʘʥʠʡ ʠ ʦʥʪʦʣʦʛʠʠè ï 16, 

ʉʝʢʮʠʷ 2. çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ï 7, 

ʉʝʢʮʠʷ 3. çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʫʧʨʘʚ-

ʣʝʥʠʷè ï 8, 

ʉʝʢʮʠʷ 4. çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭè ï 15, 

ʉʝʢʮʠʷ 5. çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʢʩʪʦʚ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʡ WEBè ï 17, 

ʉʝʢʮʠʷ 6. çʂʣʘʩʩʠʬʠʢʘʮʠʷ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʘè ï 11, 

ʉʝʢʮʠʷ 7. çʂʦʛʥʠʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷè ï 8, 

ʉʝʢʮʠʷ 8. çʄʥʦʛʦʘʛʝʥʪʥʳʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳè ï 8, 

ʉʝʢʮʠʷ 9. çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʥʝʢʣʘʩʩʠʯʝʩʢʠʝ ʣʦʛʠʢʠè ï 7, 

ʉʝʢʮʠʷ 10. çʅʝʯʝʪʢʠʝ ʤʦʜʝʣʠ ʠ ʤʷʛʢʠʝ ʚʳʯʠʩʣʝʥʠʷè ï 13, 

ʉʝʢʮʠʷ 11. çʇʨʠʢʣʘʜʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳè ï 7, 

ʉʝʢʮʠʷ 12. çʇʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè ï 8. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʤʢʘʭ ʢʦʥʬʝʨʝʥʮʠʠ ʩʦʩʪʦʠʪʩʷ ʚʦʨʢʰʦʧ ʥʘ ʪʝʤʫ çʇʦʚʝʜʝʥʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤè (Intelligent System Behavior, ISB-2016). ɼʦʢʣʘʜʳ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʝ ʥʘ ʚʦʨʢʰʦʧ, ʪʘʢʞʝ ʚʢʣʶʯʝʥʳ ʚ ʥʘʩʪʦʷʱʠʡ ʩʙʦʨʥʠʢ.  

ɻʝʦʛʨʘʬʠʷ ʫʯʘʩʪʥʠʢʦʚ ʥʘʩʪʦʷʱʝʡ ʧʷʪʥʘʜʮʘʪʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʦʙ-

ʰʠʨʥʘ ʠ ʦʭʚʘʪʳʚʘʝʪ 20 ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ: ʄʦʩʢʚʫ, ʅʦʚʦʩʠʙʠʨʩʢ, ɹʝʣʛʦʨʦʜ, ɺʦʨʦ-

ʥʝʞ, ʋʣʴʷʥʦʚʩʢ, ɺʣʘʜʠʚʦʩʪʦʢ, ʀʨʢʫʪʩʢ, ʉʤʦʣʝʥʩʢ, ɹʨʷʥʩʢ, ʊʚʝʨʴ, ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, ʂʘʣʫʛʫ, ʂʠʨʦʚ, ʂʘʟʘʥʴ, ʊʦʤʩʢ, ʊʘʛʘʥʨʦʛ, ɸʧʘʪʠʪʳ, ʂʨʘʩʥʦʷʨʩʢ, ʂʘʣʠ-

ʥʠʥʛʨʘʜ, ɹʦʨʦʢ (ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣ.). 

ɺ ʨʘʙʦʪʝ ʂʀʀ-2016 ʫʯʘʩʪʚʫʶʪ ʠ ʟʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ ʠʟ ʋʢʨʘʠʥʳ, ɹʝʣʘʨʫʩʠ ʠ ʉʐɸ. 

 

ɻ.ʉ. ʆʩʠʧʦʚ  



 

 

4 

ʇʈʆɻʈɸʄʄʅʓʁ ʂʆʄʀʊɽʊ ʂʀʀ-2016 

ɺʘʩʠʣʴʝʚ ʉ.ʅ., ʘʢʘʜʝʤʠʢ ʈɸʅ, ʀʇʋ ʈɸʅ, ʛ. ʄʦʩʢʚʘ (ʧʨʝʜʩʝʜʘʪʝʣʴ) 

ʆʩʠʧʦʚ ɻ.ʉ., ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬ., ʌʀʎ ʀʋ ʈɸʅ, ʛ. ʄʦʩʢʚʘ (ʩʦʧʨʝʜʩʝʜʘʪʝʣʴ) 

ʌʝʜʫʣʦʚ ɸ.ʉ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʬʠʣʠʘʣ ʅʀʋ ʄʕʀ ʚ ʛ. ʉʤʦʣʝʥʩʢʝ (ʟʘʤ. ʧʨʝʜʩʝʜʘʪʝʣʷ) 

ɸʚʝʨʢʠʥ ɸ.ʅ., ʢ.ʬ-ʤ.ʥ., ʜʦʮʝʥʪ, ʌʀʎ ʀʋ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 

ɺʘʛʠʥ ɺ.ʅ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʅʀʋ ʄʕʀ, ʛ. ʄʦʩʢʚʘ 

ɻʘʚʨʠʣʦʚʘ ʊ.ɸ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʉʇʙɻʋ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

ɻʦʣʝʥʢʦʚ ɺ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬ., ɹɻʋʀʈ, ʛ. ʄʠʥʩʢ 

ɽʨʝʤʝʝʚ ɸ.ʇ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʅʀʋ ʄʕʀ, ʛ. ʄʦʩʢʚʘ 

ʂʘʨʧʦʚ ɺ.ʕ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʅʀʎ ʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʛ. ʄʦʩʢʚʘ 

ʂʦʙʨʠʥʩʢʠʡ ɹ.ɸ., ʜ.ʤ.ʥ., ʧʨʦʬ., ʌʀʎ ʀʋ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 

ʂʫʟʥʝʮʦʚ ʆ.ʇ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʀʇʋ ʈɸʅ, ʛ. ʄʦʩʢʚʘ  

ʂʫʨʝʡʯʠʢ ɺ.ʄ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʊʊʀ ʖʌʋ, ʛ. ʊʘʛʘʥʨʦʛ 

ʃʘʭʫʪʠ ɼ.ɻ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʈɻɻʋ, ʛ. ʄʦʩʢʚʘ 

ʄʠʭʝʝʥʢʦʚʘ ʄ.ɸ., ʜ.ʪ.ʥ., ʌʀʎ ʀʋ ʈɸʅ, ʄʦʩʢʚʘ 

ʇʘʣʶʭ ɹ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʊʚɻʊʋ, ʛ. ʊʚʝʨʴ 

ʇʝʪʨʦʚʩʢʠʡ ɸ.ɹ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʌʀʎ ʀʋ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 

ʇʣʝʩʥʝʚʠʯ ɻ.ʉ., ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ, ʄʕʀ, ʛ. ʄʦʩʢʚʘ 

ʇʦʧʢʦʚ ʖ.ʉ., ʯʣʝʥ-ʢʦʨʨ. ʈɸʅ, ʌʀʎ ʀʋ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 

ʇʦʩʧʝʣʦʚ ɼ.ɸ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʌʀʎ ʀʋ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 

ʈʦʡʟʝʥʟʦʥ ɻ.ɺ., ʢ.ʪ.ʥ., ʌʀʎ ʀʋ ʈɸʅ, ʛ. ʄʦʩʢʚʘ  

ʈʳʙʠʥʘ ɻ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʅʀʗʋ ʄʀʌʀ, ʛ. ʄʦʩʢʚʘ 

ʉʪʝʬʘʥʶʢ ɺ.ʃ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʀʇʇʀ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 

ʊʘʨʘʩʦʚ ɺ.ɹ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʄɻʊʋ, ʛ. ʄʦʩʢʚʘ 

ʉʫʣʝʡʤʘʥʦʚ ɼ.ʐ., ʘʢʘʜʝʤʠʢ ɸʅ ʈʊ, ʀʇʉ ɸʅ ʈʊ, ʛ. ʂʘʟʘʥʴ 

ʊʝʣʴʥʦʚ ʖ.ʌ., ʜ.ʵ.ʥ., ʧʨʦʬ., ʄʕʉʀ, ʛ. ʄʦʩʢʚʘ 

ʊʠʭʦʤʠʨʦʚ ʀ.ɸ., ʢ.ʪ.ʥ., ʌʀʎ ʀʋ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 

ʌʝʜʫʥʦʚ ɹ.ɽ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʈʦʩʅʀʀ ɸʉ, ʛ. ʄʦʩʢʚʘ 

ʌʠʥʥ ɺ.ʂ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʌʀʎ ʀʋ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 

ʌʦʤʠʥʳʭ ʀ.ɹ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʅʀʋ ʄʕʀ, ʛ. ʄʦʩʢʚʘ  

ʍʦʨʦʰʝʚʩʢʠʡ ɺ.ʌ., ʜ.ʪ.ʥ., ʌʀʎ ʀʋ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 
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ʆʢʫʥʝʚʘ ʆ.ɺ., ʟʘʤʝʩʪʠʪʝʣʴ ɻʫʙʝʨʥʘʪʦʨʘ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʧʨʝʜʩʝʜʘʪʝʣʴ) 

ɼʣʠ ʄ.ʀ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʬʠʣʠʘʣ ʅʀʋ ʄʕʀ ʚ ʛ. ʉʤʦʣʝʥʩʢʝ (ʟʘʤ. ʧʨʝʜʩʝʜʘʪʝʣʷ) 

ɸʥʘʥʴʝʚʘ ʄ.ʀ., ʌʀʎ ʀʋ ʈɸʅ, ʄʦʩʢʚʘ 

ɹʦʨʠʩʦʚ ɺ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʬʠʣʠʘʣ ʅʀʋ ʄʕʀ ʚ ʛ. ʉʤʦʣʝʥʩʢʝ 

ʂʘʨʧʦʚ ɺ.ʕ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʅʀʎ çʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪè, ʛ. ʄʦʩʢʚʘ  

ʇʦʧʦʚ ɸ.ʀ., ʢ.ʪ.ʥ., ʅʘʫʯʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʡ ʩʦʶʟ, ʛ. ʉʤʦʣʝʥʩʢ 

ʊʠʭʦʤʠʨʦʚ ʀ.ɸ., ʢ.ʪ.ʥ. ʌʀʎ ʀʋ ʈɸʅ, ʛ. ʄʦʩʢʚʘ  
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ʈɸɿʅʆʗɿʓʏʅʓʍ ʈɽʉʋʈʉʆɺ
1
 

ɿ.ɺ. ɸʧʘʥʦʚʠʯ (apanovich@iis.nsk.su)  

ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʪʠʢʠ ʠʤ. ɸ.ʇ. ɽʨʰʦʚʘ  

ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʠʩʘʥ ʘʣʛʦʨʠʪʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʨʦʩʩ-ʷʟʳʢʦʚʦʡ 

ʠʜʝʥʪʠʯʥʦʩʪʠ ʩʫʱʥʦʩʪʝʡ. ʕʪʘ ʟʘʜʘʯʘ ʚʦʟʥʠʢʘʝʪ ʚ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʘʥʛʣʦʷʟʳʯʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ ʢʦʥʪʝʥʪʘ ʨʫʩʩʢʦ-

ʷʟʳʯʥʳʭ ʥʘʫʯʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ. ɸʣʛʦʨʠʪʤ ʦʩʥʦʚʘʥ ʥʘ ʢʦʤ-

ʙʠʥʠʨʦʚʘʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʪʨʠʙʫʪʦʚ ʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ, 

ʫʧʨʦʱʘʶʱʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʝʨʩʦʥ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʘʥʛʣʦ-

ʷʟʳʯʥʳʭ ʠ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʚʷʟʘʥʥʳʝ ʆʪʢʨʳʪʳʝ ɼʘʥʥʳʝ, ʢʨʦʩʩ-ʷʟʳʢʦʚʘʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩʫʱʥʦʩʪʝʡ, Jaro-Winkler, tf-idf, LDA 

  

                                                           

1 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪ ˉ 14-07-00386). 
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ɺʚʝʜʝʥʠʝ 

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʧʦʧʦʣʥʝʥʠʷ ʦʜʥʦʡ ʙʘʟʳ ʟʥʘʥʠʡ ʧʨʠ ʧʦʤʦʱʠ ʜʨʫʛʦʡ 

ʷʚʣʷʝʪʩʷ ʵʪʘʧ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʜʝʥʪʠʯʥʦʩʪʠ ʩʫʱʥʦʩʪʝʡ, ʪʦ ʝʩʪʴ, ʛʝʥʝʨʘʮʠʷ 

ʦʪʥʦʰʝʥʠʡ ʚʠʜʘ owl:sameAs. ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ 

ʵʪʦʡ ʟʘʜʘʯʠ ʚʦʟʥʠʢʣʘ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʧʝʨʩʦʥʘʤ, ʦʧʠʩʘʥʥʳʤ ʚ ʆʪʢʨʳ-

ʪʦʤ ʘʨʭʠʚʝ ʉʆ ʈɸʅ, ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʪʠʭ ʧʝʨʩʦʥʘʭ, ʚʟʷʪʦʡ ʠʟ ʘʥʛʣʦʷʟʳʯ-

ʥʳʭ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [Apanovich et al., 2013]. ʇʦʩʢʦʣʴʢʫ ʚ ʆʪʢʨʳʪʦʤ 

ʘʨʭʠʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʫʩʩʢʦʷʟʳʯʥʳʝ ʠʤʝʥʘ ʧʝʨʩʦʥ, ʘ ʚ ʩʠʩʪʝʤʘʭ, ʩ ʢʦʪʦ-

ʨʳʤʠ ʤʳ ʨʘʙʦʪʘʣʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʥʛʣʦʷʟʳʯʥʳʝ ʠʤʝʥʘ ʪʝʭ ʞʝ ʩʘʤʳʭ ʧʝʨ-

ʩʦʥ, ʚʦʟʥʠʢʣʘ ʟʘʜʘʯʘ ʢʨʦʩʩ-ʷʟʳʢʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʫʱʥʦʩʪʝʡ. ɺ ʧʨʦ-

ʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʥʘʙʦʨʘʤʠ ʜʘʥ-

ʥʳʭ, ʪʘʢʠʤʠ ʢʘʢ RKBExplorer.com, WorldCat, DBLP ʦʙʥʘʨʫʞʠʣʦʩʴ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ [Apanovich et al., 2015, ɸʧʘ-

ʥʦʚʠʯ ʠ ʜʨ., 2014], ʢʦʛʜʘ ʧʫʙʣʠʢʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʥʳʭ ʧʝʨʩʦʥ ʨʘʩʩʤʘʪ-

ʨʠʚʘʣʠʩʴ ʢʘʢ ʧʫʙʣʠʢʘʮʠʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʧʝʨʩʦʥʳ,  ʠ ʥʘʦʙʦʨʦʪ, ʧʫʙʣʠʢʘ-

ʮʠʠ ʦʜʥʦʡ ʧʝʨʩʦʥʳ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʥʳʤʠ ʧʝʨʩʦ-

ʥʘʤʠ. ʆʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʩʦʩʪʦʠʪ ʚ 

ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ, ʢʦ-

ʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʫʧʨʦʱʘʶʱʫʶ ʠʜʝʥʪʠʬʠ-

ʢʘʮʠʶ ʧʝʨʩʦʥ [Apanovich et al., 2013]. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

1. ʉʚʷʟʘʥʥʳʝ ʨʘʙʦʪʳ ʠ ʘʣʛʦʨʠʪʤ ʢʨʦʩʩ-ʷʟʳʢʦʚʦʡ  

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʫʱʥʦʩʪʝʡ 

ʉ ʨʝʰʘʝʤʦʡ ʧʨʦʙʣʝʤʦʡ ʩʚʷʟʘʥʦ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʨʘʙʦʪ. ɺʦ-ʧʝʨʚʳʭ, 

ʩʫʱʝʩʪʚʫʶʪ ʩʠʩʪʝʤʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʫʱʥʦʩʪʝʡ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʘʪ-

ʨʠʙʫʪʦʚ ʚ ʢʦʥʪʝʢʩʪʝ ʆʪʢʨʳʪʳʭ ʩʚʷʟʘʥʥʳʭ ʜʘʥʥʳʭ, ʪʘʢʠʝ ʢʘʢ SILK [Isele 

2010]. ʆʪʜʝʣʴʥʫʶ ʙʦʣʴʰʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ ʨʘʙʦʪʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 

ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʘʚʪʦʨʦʚ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ [Anderson, 2013; Godby, 

2015; Ley, 2009; Hickey, 2014; ʂʥʷʟʝʚʘ, 2012]. ɺ ʵʪʦʡ ʛʨʫʧʧʝ ʨʘʙʦʪ ʣʫʯʰʝ 

ʚʩʝʛʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʵʚʨʠʩʪʠʢʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʦʘʚʪʦʨʘʭ ʠ ʦ ʤʝʩʪʝ ʧʫʙʣʠʢʘʮʠʠ (ʥʘʟʚʘʥʠʝ ʢʦʥʬʝʨʝʥʮʠʠ, ʞʫʨʥʘʣʘ). ʏʘʱʝ 

ʚʩʝʛʦ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʫʱʥʦʩʪʝʡ 

ʷʚʣʷʝʪʩʷ ʥʝʧʦʣʥʦʪʘ ʜʘʥʥʳʭ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʩʨʘʚʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʧʠʩʝʡ 

ʧʦ ʘʪʨʠʙʫʪʘʤ. ʇʦʵʪʦʤʫ ʟʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʪʝʢʩʪʦʚ ʥʘ 

ʧʨʝʜʤʝʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʭ ʘʚʪʦʨʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʜʦ-

ʩʪʘʪʦʯʥʦ ʧʨʦʜʚʠʥʫʪʳʝ ʤʝʪʦʜʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʚʪʦʨʩʪʚʘ, ʚʢʣʶʯʘʶʱʠʝ 

ʘʥʘʣʠʟ  ʥʘ ʫʨʦʚʥʝ ʧʫʥʢʪʫʘʮʠʠ, ʦʨʬʦʛʨʘʬʠʠ, ʩʠʥʪʘʢʩʠʩʘ, ʣʝʢʩʠʢʦ-

ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʦʤ ʠ ʩʪʠʣʠʩʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ [Rogov, 2001; ʍʤʝʣʸʚ, 2000; 

Stamatatos, 2009]. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʘʥʛʣʦʷʟʳʯʥʳʭ ʪʝʢʩʪʦʚ ʨʫʩʩʢʦʷʟʳʯʥʳʭ 
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ʘʚʪʦʨʦʚ ʵʪʠ ʤʝʪʦʜʳ ʥʝ ʢʘʞʫʪʩʷ ʩʘʤʳʤʠ ʧʦʜʭʦʜʷʱʠʤʠ, ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ 

ʨʘʟʥʳʝ ʪʝʢʩʪʳ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʘʚʪʦʨʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʝʨʝʚʦʜʠʣʠ ʨʘʟʥʳʝ 

ʧʝʨʝʚʦʜʯʠʢʠ ʩ ʨʘʟʥʦʡ ʤʘʥʝʨʦʡ ʧʝʨʝʚʦʜʘ. ʇʦʵʪʦʤʫ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʫʱʥʦʩʪʝʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ ʩʨʘʚ-

ʥʝʥʠʝ ʘʪʨʠʙʫʪʦʚ ʧʫʙʣʠʢʘʮʠʡ ʠ ʩʨʘʚʥʝʥʠʝ ʪʝʢʩʪʦʚ ʧʫʙʣʠʢʘʮʠʡ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚʦ ʤʥʦʛʠʭ ʘʥʛʣʦʷʟʳʯʥʳʭ ʨʝʩʫʨʩʘʭ ʯʘʩʪʦ ʥʝ ʫʜʝʣʷʝʪʩʷ 

ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʨʘʟʣʠʯʥʳʤ ʚʘʨʠʘʥʪʘʤ ʥʘʧʠʩʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʤʝʥ, 

ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʧʦʤʦʱʠ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ. ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʛʝʥʝʨʘ-

ʮʠʠ ʘʥʛʣʠʡʩʢʠʭ ʪʨʘʥʩʣʠʪʝʨʘʮʠʡ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʠʤʝʥ ʜʚʝ ʨʘʟʥʳʭ ʧʨʦ-

ʛʨʘʤʤʳ: ʥʘʰʫ ʩʦʙʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʠ ʪʨʘʥʩʣʠʪʝʨʘʮʠʶ, ʧʦʣʫʯʝʥʥʫʶ 

ʧʨʠ ʧʦʤʦʱʠ Google translate (translate.google.com). 

ɻʨʫʧʧʘ ʪʘʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʩ ʪʝʢʩʪʘʤʠ ʵʣʝʢʪʨʦʥ-

ʥʦʡ ʙʠʙʣʠʦʪʝʢʠ SpringerLink (link.springer.com), ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ. ɺʦ-ʧʝʨʚʳʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʠʙʣʠʦʪʝʢ, ʦʥʘ ʷʚʣʷʝʪʩʷ ʙʠʙʣʠʦʪʝʢʦʡ ʰʠʨʦʢʦʛʦ 

ʧʨʦʬʠʣʷ. ɺʦ-ʚʪʦʨʳʭ, ʦʥʘ ʩʦʜʝʨʞʠʪ ʧʦʣʥʳʝ ʪʝʢʩʪʳ ʚ ʬʦʨʤʘʪʝ PDF ʜʣʷ 

ʤʥʦʛʠʭ ʧʫʙʣʠʢʘʮʠʡ. ɽʩʣʠ ʞʝ ʧʦʣʥʳʝ ʪʝʢʩʪʳ ʧʫʙʣʠʢʘʮʠʡ ʥʝ ʜʦʩʪʫʧʥʳ, 

SpringerLink ʩʦʜʝʨʞʠʪ ʧʦʜʨʦʙʥʫʶ ʧʦʣʫ-ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʦʙ ʠʟʜʘʥʠʠ, ʤʝʩʪʝ ʨʘʙʦʪʳ ʘʚʪʦʨʦʚ (ʝʩʣʠ ʪʘʢʦʚʦʝ ʫʢʘʟʘʥʦ ʚ ʪʝʢʩʪʝ ʩʪʘʪʴʠ), 

ʩʧʠʩʢʠ ʮʠʪʠʨʦʚʘʥʠʡ ʠ ʜʨ. ɺ ʪʨʝʪʴʠʭ, ʢʘʪʘʣʦʛ ʵʪʦʡ ʙʠʙʣʠʦʪʝʢʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʛʣʦʙʘʣʴʥʳʤ ʨʝʩʫʨʩʦʤ WorldCat.org. 

2. ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʫʱʥʦʩʪʝʡ 

ʆʙʱʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʫʱʥʦʩʪʝʡ ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

1. ʇʦ ʨʫʩʩʢʦʷʟʳʯʥʦʤʫ ʠʤʝʥʠ ʘʚʪʦʨʘ ʛʝʥʝʨʠʨʫʶʪʩʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 
ʚʘʨʠʘʥʪʳ ʘʥʛʣʦʷʟʳʯʥʦʛʦ ʥʘʧʠʩʘʥʠʷ ʝʛʦ ʠʤʝʥʠ. ɼʣʷ ʛʝʥʝʨʘʮʠʠ 

ʘʥʛʣʦʷʟʳʯʥʳʭ ʠʤʝʥ ʜʦʩʪʫʧʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ: ʣʠʙʦ ʥʘʰʘ ʧʨʦʛʨʘʤʤʘ 

ʛʝʥʝʨʘʮʠʠ, ʣʠʙʦ ʧʨʠ ʧʦʤʦʱʠ ʧʝʨʝʚʦʜʯʠʢʘ Google (google.translate.com). 

ʇʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʠʤʝʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʠʩʢ ʩʪʘʪʝʡ ʚ ʵʣʝʢʪʨʦʥʥʦʡ 

ʙʠʙʣʠʦʪʝʢʝ SpringerLink. ʈʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʚ ʚʠʜʝ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʘ. 

2. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʧʝʨʩʦʥʘ ʦʧʠʩʘʥʘ ʚ ʆʪʢʨʳʪʦʤ ɸʨʭʠʚʝ 

ʉʆ ʈɸʅ, ʪʦ ʦʪʪʫʜʘ ʠʟʚʣʝʢʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʩʪʘʭ ʨʘʙʦʪʳ ʟʘʜʘʥʥʦʡ 

ʧʝʨʩʦʥʳ. ʇʨʠ ʧʦʤʦʱʠ ʧʝʨʝʚʦʜʯʠʢʘ Google ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜ 

ʨʫʩʩʢʦʷʟʳʯʥʦʛʦ ʥʘʟʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʘʥʛʣʠʡʩʢʠʡ. ʋ ʢʘʞʜʦʡ 

ʥʘʡʜʝʥʥʦʡ ʩʪʘʪʴʠ ʚ ʙʠʙʣʠʦʪʝʢʝ SpringerLink ʠʟʚʣʝʢʘʝʪʩʷ ʤʝʩʪʦ ʨʘʙʦʪʳ 

ʟʘʜʘʥʥʦʛʦ ʘʚʪʦʨʘ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʯʝʪʢʦʝ ʩʨʘʚʥʝʥʠʝ ʩ ʤʝʩʪʘʤʠ ʨʘʙʦʪʳ, 

ʫʢʘʟʘʥʥʳʤʠ ʜʣʷ ʜʘʥʥʦʡ ʧʝʨʩʦʥʳ ʚ ʘʨʭʠʚʝ ʉʆ ʈɸʅ. ʉʨʘʚʥʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ Jaro-Winkler [Cohen, 2003]. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʮʝʜʫʨʘ ʩʨʘʚʥʝʥʠʷ ʥʘʟʚʘʥʠʡ ʦʨʛʘʥʠʟʘʮʠʡ ʠʤʝʝʪ 

http://www.informatik.uni-trier.de/~ley/pers/hd/c/Cohen:William_W=.html
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ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʚʘʨʠʘʥʪʦʚ ʥʘʧʠʩʘʥʠʷ 

ʥʘʟʚʘʥʠʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠʤʝʝʪʩʷ ʤʥʦʛʦ, ʚʢʣʶʯʘʷ ʨʘʟʥʳʝ 

ʚʘʨʠʘʥʪʳ ʩʦʢʨʘʱʝʥʠʡ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʘʪʴʷʭ ʤʝʩʪʦ ʨʘʙʦʪʳ ʥʝ ʫʢʘʟʳʚʘʝʪʩʷ 

ʚʦʦʙʱʝ ʠʣʠ ʫʢʘʟʳʚʘʝʪʩʷ ʯʘʩʪʠʯʥʦ (ʥʘʧʨʠʤʝʨ, ʉʆ ʈɸʅ).  

3. ɼʘʪʘ ʧʫʙʣʠʢʘʮʠʠ ʩʪʘʪʴʠ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʨʘʙʦʪʳ 

ʩʦʪʨʫʜʥʠʢʘ ʚ ʫʢʘʟʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʟʚʣʝʢʘʝʤʳʤ ʠʟ ɸʨʭʠʚʘ ʉʆ ʈɸʅ. 

4. ɺʩʝ ʥʘʡʜʝʥʥʳʝ ʩʪʘʪʴʠ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʛʨʫʧʧʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʤ ʤʝʩʪʦʤ ʨʘʙʦʪʳ. ʊʝʢʩʪʳ ʩʪʘʪʝʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʤʝʩʪʦ 

ʨʘʙʦʪʳ ʥʝ ʫʢʘʟʘʥʦ, ʩʨʘʚʥʠʚʘʶʪʩʷ ʩʦ ʚʩʝʤʠ ʩʪʘʪʴʷʤʠ, ʨʘʟʤʝʱʝʥʥʳʤʠ ʧʦ 

ʜʨʫʛʠʤ ʛʨʫʧʧʘʤ ʠ, ʝʩʣʠ ʩʭʦʜʩʪʚʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʪʘʪʴʠ ʩ ʧʫʙʣʠʢʘʮʠʷʤʠ 

ʦʜʥʦʡ ʠʟ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ, 

ʩʪʘʪʴʷ ʧʦʤʝʱʘʝʪʩʷ ʚ ʵʪʫ ʛʨʫʧʧʫ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʜʣʷ ʩʨʘʚʥʝʥʠʷ  

ʩʭʦʜʩʪʚʘ ʠʤʝʝʪʩʷ ʜʚʝ ʚʦʟʤʦʞʥʦʩʪʠ: ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ tf-idf ʠ 

ʢʦʩʠʥʫʩʥʦʡ ʤʝʪʨʠʢʠ ʙʣʠʟʦʩʪʠ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʘ LDA (Latent Dirichlet 

Allocation) [Blei, 2003]. ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ LDA, ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʜʚʫʤʷ ʜʦʢʫʤʝʥʪʘʤʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʜʠʚʝʨʛʝʥʮʠʠ 

ʂʫӢʣɹʙʘʢʘïʃʝӢʡʙʣʝʨʘ [Steyvers, 2009]. ʇʝʨʝʜ ʚʳʯʠʩʣʝʥʠʝʤ ʪʝʢʩʪʦʚʦʛʦ 

ʩʭʦʜʩʪʚʘ, ʚ ʪʝʢʩʪʘʭ ʫʜʘʣʷʶʪʩʷ ʩʪʦʧ-ʩʣʦʚʘ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ 

ʩʪʝʤʤʠʥʛʘ. 

5. ɼʣʷ ʪʝʭ ʩʪʘʪʝʡ, ʪʝʢʩʪ ʢʦʪʦʨʳʭ ʦʢʘʟʘʣʩʷ ʥʝ ʧʦʭʦʞʠʤ ʥʠ ʥʘ ʦʜʥʫ ʠʟ 
ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʨʫʧʧ, ʩʦʟʜʘʝʪʩʷ ʥʦʚʘʷ ʛʨʫʧʧʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

NewgroupN, ʛʜʝ N ï ʵʪʦ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʦʡ ʛʨʫʧʧʳ. 

6. ɼʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʩʪʘʪʝʡ ʩʦʟʜʘʝʪʩʷ ʟʘʢʣʘʜʢʘ, ʥʘʟʚʘʥʥʘʷ ʧʦ 

ʦʜʥʦʤʫ ʠʟ ʠʟʚʝʩʪʥʳʭ ʤʝʩʪ ʨʘʙʦʪʳ ʟʘʜʘʥʥʦʛʦ ʘʚʪʦʨʘ. ɻʨʘʬ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ 

ʩʪʘʪʴʷʤʠ, ʧʦʧʘʚʰʠʤʠ ʚ ʢʘʞʜʫʶ ʛʨʫʧʧʫ, ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʚ ʚʠʜʝ 

ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʘ.  

ʂʦʣʣʝʢʮʠʷ ʜʦʢʫʤʝʥʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʛʨʘʬ, ʚ ʢʦʪʦʨʦʤ ʚʝʨʰʠʥʘʤʠ 

ʷʚʣʷʶʪʩʷ ʜʦʢʫʤʝʥʪʳ, ʥʦʤʝʨ ʚʝʨʰʠʥʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝʨʫ ʜʦʢʫʤʝʥʪʘ ʚ 

ʢʦʣʣʝʢʮʠʠ, ʘ ʢʘʞʜʘʷ ʧʘʨʘ ʜʦʢʫʤʝʥʪʦʚ ʚ ʢʦʣʣʝʢʮʠʠ ʩʚʷʟʘʥʘ ʨʝʙʨʦʤ, ʯʝʡ ʚʝʩ 

(W) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʭʦʜʩʪʚʫ ʤʝʞʜʫ ʜʚʫʤʷ ʜʦʢʫʤʝʥʪʘʤʠ. ɽʩʣʠ ʚʝʣʠʯʠʥʘ 

ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʜʚʫʤʷ ʜʦʢʫʤʝʥʪʘʤʠ ʥʝ ʧʨʝʚʳʰʘʝʪ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʨʦʛʘ, 

ʨʝʙʨʦ ʤʝʞʜʫ ʵʪʠʤʠ ʚʝʨʰʠʥʘʤʠ ʥʝ ʩʦʟʜʘʝʪʩʷ. ʇʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʟʘʚʠʩʠʪ 

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʝʨʰʠʥ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʢʦʣʣʝʢʮʠʠ ʠʟ 30 ʚʝʨʰʠʥ ʧʦʨʦʛ ʨʘʚʝʥ 

0,05. ʇʦʣʫʯʝʥʥʳʡ ʛʨʘʬ ʠʟʦʙʨʘʞʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʦʙʳʯʥʦʛʦ ʩʠʣʦʚʦʛʦ ʘʣʛʦ-

ʨʠʪʤʘ, ʪʘʢ ʯʪʦ ʧʦʭʦʞʠʝ ʜʦʢʫʤʝʥʪʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʙʣʠʞʝ ʜʨʫʛ ʢ ʜʨʫʛʫ.  

ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙ-

ʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʩʘʤ ʧʨʦʮʝʩʩ ʩʨʘʚʥʝʥʠʷ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʧʨʦʱʘʶʱʝʡ ʦʪʣʘʜʢʫ ʧʨʦ-

ʛʨʘʤʤʳ.  
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3. ʅʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʇʨʦʛʨʘʤʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʫʱʥʦʩʪʝʡ ʪʝʩʪʠʨʦʚʘʣʘʩʴ ʥʘ ʧʫʙʣʠʢʘʮʠʷʭ 

ʩʦʪʨʫʜʥʠʢʦʚ ʀʉʀ ʉʆ ʈɸʅ, ʢʘʢ ʨʘʙʦʪʘʶʱʠʭ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʪʘʢ ʠ ʪʝʭ, 

ʢʪʦ ʢʦʛʜʘ-ʣʠʙʦ ʨʘʙʦʪʘʣ, ʥʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʣʠʙʦ ʩʤʝʥʠʣ ʤʝʩʪʦ ʨʘʙʦʪʳ, ʣʠʙʦ 

ʫʤʝʨ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʵʪʦʡ ʛʨʫʧʧʳ ʩʦʪʨʫʜʥʠʢʦʚ ʩʦʧʦ-

ʩʪʘʚʣʷʣʠʩʴ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʙʠʙʣʠʦʪʝʢʦʡ elibrary.ru. ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥ 

ʬʨʘʛʤʝʥʪ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʘ ʩʘʤʦʮʠʪʠʨʦʚʘʥʠʡ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ, 

ʠʟʚʣʝʯʝʥʥʦʛʦ ʠʟ ʥʘʙʦʨʘ ʜʘʥʥʳʭ SpringerLink.com. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ 

ʪʦʣʴʢʦ 2 ʧʫʙʣʠʢʘʮʠʠ ʠʟ ʜʚʝʥʘʜʮʘʪʠ ʧʫʙʣʠʢʘʮʠʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘ 

SpringerLink.com, ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʩʧʠʩʢʝ ʧʫʙʣʠʢʘʮʠʡ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ, 

ʨʘʟʤʝʱʝʥʥʳʭ ʚ elibrary.ru. ʇʦʣʥʳʝ ʘʥʛʣʦʷʟʳʯʥʳʝ ʪʝʢʩʪʳ SpringerLink ʦʙ-

ʥʘʨʫʞʝʥʳ ʜʣʷ 7 ʧʫʙʣʠʢʘʮʠʡ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ. ɿʝʣʝʥʳʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥʳ 

ʧʫʙʣʠʢʘʮʠʠ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ, ʥʘ ʢʦʪʦʨʳʝ ʝʩʪʴ ʩʩʳʣʢʠ ʚ ʘʥʛʣʦʷʟʳʯʥʳʭ 

ʧʫʙʣʠʢʘʮʠʷʭ, ʥʦ ʠʭ ʪʝʢʩʪʳ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʨʝʩʫʨʩʝ SpringerLink.com.  

 

  
ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʛʨʘʬʘ ʧʫʙʣʠʢʘʮʠʡ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ,  

ʠʟʚʣʝʯʝʥʥʦʛʦ ʠʟ ʨʝʩʫʨʩʘ SpringerLink.com 

 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʜʘʥʥʳʭ ʚ ʙʠʙʣʠʦʪʝʢʝ SpringerLink, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʟʥʘ-

ʯʠʪʝʣʴʥʳʡ ʨʘʟʙʨʦʩ ʚ ʦʙʲʝʤʝ ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʫʙʣʠʢʘʮʠʷʭ (ʦʪ 

ʧʘʨʳ ʘʙʟʘʮʝʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʩʪʨʘʥʠʮ), ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʣʦ 

ʥʘ ʪʦʯʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʊʘʢʞʝ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʢʠ ʧʨʦʛʨʘʤʤʳ ʥʘ 

ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʝ ʠʟ 100 ʧʝʨʩʦʥ (ʦʢʦʣʦ 3000 ʧʫʙʣʠʢʘʮʠʡ) ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʠʤʝʨʥʦ ʚ 80% ʩʣʫʯʘʝʚ, ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʥʝ ʙʳʣʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʥʦʤ 

ʠʤʝʥʠ ʧʝʨʩʦʥʳ, ʠʤʝʣʠʩʴ ʪʦʣʴʢʦ ʠʥʠʮʠʘʣʳ. ʄʝʩʪʦ ʨʘʙʦʪʳ ʧʝʨʩʦʥ ʙʳʣʠ 

ʫʢʘʟʘʥʳ ʧʨʠʤʝʨʥʦ ʚ 70% ʩʣʫʯʘʝʚ. 

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ, ʠʱʫʱʝʡ ʧʦ ʟʘʜʘʥʥʦʤʫ 

ʠʤʝʥʠ ʧʝʨʩʦʥʳ çɸ.ʇ. ɽʨʰʦʚè ʧʫʙʣʠʢʘʮʠʠ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʙʠʙʣʠʦʪʝʢʝ 
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SpringerLink.com. ʇʦʣʥʦʝ ʠʤʷ ʧʝʨʩʦʥʳ ʥʘʡʜʝʥʦ ʚ ɸʨʭʠʚʝ ʉʆ ʈɸʅ ʠ ʩʛʝ-

ʥʝʨʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʘʥʛʣʦʷʟʳʯʥʳʝ ʚʘʨʠʘʥʪʳ ʥʘʧʠʩʘʥʠʷ ʵʪʦʛʦ ʠʤʝʥʠ, 

ʦʥʠ ʧʦʢʘʟʘʥʳ ʚ ʚʝʨʭʥʝʡ ʚʢʣʘʜʢʝ ʩʣʝʚʘ. ɺ ʩʨʝʜʥʝʡ ʚʢʣʘʜʢʝ ʩʣʝʚʘ ʧʦʢʘʟʘʥʳ 

ʘʥʛʣʦʷʟʳʯʥʳʝ ʚʘʨʠʘʥʪʳ ʤʝʩʪʘ ʨʘʙʦʪʳ ʟʘʜʘʥʥʦʡ ʧʝʨʩʦʥʳ. ɺ ʮʝʥʪʨʝ ʧʦʢʘ-

ʟʘʥ ʛʨʘʬ, ʠʟʦʙʨʘʞʘʶʱʠʡ ʧʫʙʣʠʢʘʮʠʠ, ʧʨʠʧʠʩʘʥʥʳʝ ʘʣʛʦʨʠʪʤʦʤ ʩʨʘʚʥʝ-

ʥʠʷ ʘʢʘʜʝʤʠʢʫ ɸʥʜʨʝʶ ʇʝʪʨʦʚʠʯʫ ɽʨʰʦʚʫ. ɺʝʨʰʠʥʳ ʙʝʣʦʛʦ ʮʚʝʪʘ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʪ ʧʫʙʣʠʢʘʮʠʷʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʤʝʩʪʦ ʨʘʙʦʪʳ ʫʢʘʟʘʥʦ. ɺʝʨʰʠʥʳ 

ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʫʙʣʠʢʘʮʠʷʤ, ʫ ʢʦʪʦʨʳʭ ʤʝʩʪʦ ʨʘʙʦʪʳ ʥʝ 

ʫʢʘʟʘʥʦ. ɺʩʝʛʦ ʧʦ ʟʘʧʨʦʩʫ çɸ.ʇ. ɽʨʰʦʚè ʚ SpringerLink.com ʙʳʣʦ ʥʘʡʜʝʥʦ 

92 ʧʫʙʣʠʢʘʮʠʠ. ʀʟ ʥʠʭ 5 ʩʪʘʪʝʡ ʧʨʠʥʘʜʣʝʞʘʣʠ ʘʚʪʦʨʫ ʧʦ ʠʤʝʥʠ 

Andrei P. Ershov, ʦʜʥʘ ʩʪʘʪʴʷ ï ʘʚʪʦʨʫ ʧʦ ʠʤʝʥʠ Andrei Ershov, 85 ï ʘʚʪʦʨʫ 

ʧʦ ʠʤʝʥʠ A.P Ershov, ʠ ʦʜʥʘ ʩʪʘʪʴʷ ï ʘʚʪʦʨʫ ʧʦ ʠʤʝʥʠ A.P. Yershov. ʅʘ 

ʟʘʢʣʘʜʢʘʭ ʥʘʜ ʨʠʩʫʥʢʦʤ ʧʨʠʚʝʜʝʥʳ ʥʘʟʚʘʥʠʷ ʤʝʩʪ ʨʘʙʦʪʳ ʘʚʪʦʨʦʚ ʚʩʝʭ 

ʥʘʡʜʝʥʥʳʭ ʩʪʘʪʝʡ. ʀʟ ʵʪʠʭ 92 ʧʫʙʣʠʢʘʮʠʡ ʘʢʘʜʝʤʠʢʫ ɸ. ʇ. ɽʨʰʦʚʫ ʨʝʘʣʴ-

ʥʦ ʧʨʠʥʘʜʣʝʞʘʣʠ 21 ʧʫʙʣʠʢʘʮʠʠ, ʦʩʪʘʣʴʥʳʝ ʩʪʘʪʴʠ ʧʨʠʥʘʜʣʝʞʘʣʠ ʝʱʝ 

ʥʝʩʢʦʣʴʢʠʤ ʨʘʟʥʳʤ ɸ.ʇ. ɽʨʰʦʚʳʤ. 

 

 
 

ʈʠʩ. 2. ʇʫʙʣʠʢʘʮʠʠ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʢ ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʘʢʘʜʝʤʠʢʫ 

ɸ.ʇ. ɽʨʰʦʚʫ. ʉʪʘʪʴʠ, ʚ ʢʦʪʦʨʳʭ ʤʝʩʪʦ ʨʘʙʦʪʳ ʫʢʘʟʘʥʦ,  

ʧʦʢʘʟʘʥʳ ʙʦʣʝʝ ʩʚʝʪʣʳʤ ʮʚʝʪʦʤ 

 

ʇʨʦʛʨʘʤʤʦʡ ʧʨʘʚʠʣʴʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʘ 19 ʧʫʙʣʠʢʘʮʠʡ ʘʢʘʜʝʤʠʢʘ 

ɽʨʰʦʚʘ, ʠ 66 ʧʫʙʣʠʢʘʮʠʡ ʦʩʪʘʣʴʥʳʭ ɸ.ʇ. ɽʨʰʦʚʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝ-
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ʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʜʘʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʧʨʘʚʠʣʴʥʦ ʨʘʩʢʣʘʩʩʠʬʠʮʠʨʦ-

ʚʘʪʴ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʫʙʣʠʢʘʮʠʡ ɸ.ʇ. ɽʨʰʦʚʘ, ʥʦ ʠ ʦʙʥʘʨʫʞʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʧʫʙʣʠʢʘʮʠʡ ɸ.ʇ. ɽʨʰʦʚʘ, ʥʝ ʦʪʨʘʞʝʥʥʳʭ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʘʨʭʠʚʝ 

ɸ.ʇ. ɽʨʰʦʚʘ. 

ʅʘ ʚʩʝʡ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʧʦʣʥʦʪʫ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, 

ʦʙʩʫʞʜʘʝʤʫʶ ʚʳʰʝ, ʩʦʚʤʝʩʪʥʦʝ ʩʨʘʚʥʝʥʠʝ ʘʪʨʠʙʫʪʦʚ ʠ ʪʝʢʩʪʦʚ ʧʫʙʣʠʢʘ-

ʮʠʡ ʧʦʢʘʟʘʣʠ ʥʝʧʣʦʭʫʶ ʪʦʯʥʦʩʪʴ, ʙʣʠʟʢʫʶ ʢ 90%. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʥʘʤʠ ʩʪʘʚʠʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʘʷ ʟʘʜʘʯʘ, ʩʦʩʪʦʷʚʰʘʷ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ, ʫʧʦʤʠʥʘʚʰʠʭʩʷ ʚ ʆʪʢʨʳʪʦʤ ɸʨ-

ʭʠʚʝ ʉʆ ʈɸʅ ʚ ʘʥʛʣʦʷʟʳʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʘʭ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʫʙʣʠʢʘʮʠʷʭ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʘʚʪʦʨʘ ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʩʩʨʝʜʦʪʦʯʝʥʘ ʧʦ ʤʥʦʛʠʤ ʨʘʟʣʠʯʥʳʤ, ʢʘʢ ʘʥʛʣʦʷʟʳʯʥʳʤ ʪʘʢ ʠ ʨʫʩ-

ʩʢʦʷʟʳʯʥʳʤ ʨʝʩʫʨʩʘʤ, ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʥʫʞʥʘ 

ʨʘʙʦʪʘ ʧʦ ʦʙʲʝʜʠʥʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ.  

ɺ ʜʘʥʥʦʡ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʧʦʜʭʦʜ, ʢʦʛʜʘ ʙʦʣʴʰʦʡ 

ʚʝʩ ʧʨʠʧʠʩʳʚʘʣʩʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʝ ʨʘʙʦʪʳ ʧʝʨʩʦʥʳ, ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʛʨʫʧʧʘʤ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ 

ʦʩʥʦʚʥʦʤ, ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʜʠʢʪʦʚʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ ʘʣ-

ʛʦʨʠʪʤʘ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʙʳʣʦ ʥʝ ʚʩʝʛʜʘ 

ʦʧʨʘʚʜʘʥʥʦ. ɹʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ. 

ʉʣʫʯʘʡ 1. ʀʟʚʝʩʪʝʥ ʩʧʠʩʦʢ ʚʩʝʭ ʤʝʩʪ ʨʘʙʦʪʳ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʝʨ-

ʩʦʥʳ, ʘ ʚʩʝ ʧʫʙʣʠʢʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʦʡ ʧʝʨʩʦʥʦʡ, ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦ ʤʝʩʪʝ ʨʘʙʦʪʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʦʯʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʙʳʣʘ ʙʣʠʟʢʘ 

ʢ 100%.  

ʉʣʫʯʘʡ 2. ʀʟʚʝʩʪʝʥ ʩʧʠʩʦʢ ʚʩʝʭ ʤʝʩʪ ʨʘʙʦʪʳ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʝʨ-

ʩʦʥʳ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʩʪʝ ʨʘʙʦʪʳ 

ʘʚʪʦʨʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʰʝʥʠʝ ʦʙ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʚʪʦʨʘ ʧʨʠʥʠʤʘʣʦʩʴ, ʚ 

ʦʩʥʦʚʥʦʤ, ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʩʭʦʜʩʪʚʘ ʪʝʢʩʪʦʚ. ʊʦʯʥʦʩʪʴ ʩʨʘʚʥʝʥʠʷ ʟʘ-

ʚʠʩʝʣʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʪʝʢʩʪʦʚ ʩ ʠʟʚʝʩʪʥʳʤ ʤʝʩʪʦʤ ʨʘʙʦʪʳ ʘʚʪʦʨʦʚ ʠ ʦʪ 

ʜʣʠʥʳ ʩʨʘʚʥʠʚʘʝʤʳʭ ʪʝʢʩʪʦʚ. 

ʉʣʫʯʘʡ 3. ʅʘʠʭʫʜʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʘʣʠʩʴ, ʢʦʛʜʘ ʙʳʣʘ ʠʟʚʝʩʪʥʘ ʯʘ-

ʩʪʠʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʩʪʘʭ ʨʘʙʦʪʳ ʧʝʨʩʦʥʳ, ʥʦ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʪʨʘʢʪʦ-

ʚʘʣʘʩʴ ʨʝʘʣʠʟʦʚʘʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʢʘʢ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʤʝʩʪ ʨʘʙʦʪ. ɺ ʵʪʠʭ 

ʩʣʫʯʘʷʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʪʝʢʩʪʦʚʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʣ ʪʝʢʩʪʦʚʦʝ ʩʭʦʜ-

ʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ʠʟ ʜʚʫʭ ʨʘʟʥʳʭ ʛʨʫʧʧ, ʧʫʙʣʠʢʘʮʠʠ ʵʪʠʭ ʜʚʫʭ ʛʨʫʧʧ ʥʝ 

ʦʙʲʝʜʠʥʷʣʠʩʴ. ʅʘʧʨʠʤʝʨ, ʙʳʚʰʠʡ ʩʦʪʨʫʜʥʠʢ ʀʉʀ ʉʆ ʈɸʅ ʊ.ʄ. ʗʭʥʦ  

ʨʘʙʦʪʘʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʊʫʨʮʠʠ, ʥʦ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝʪ, ʥʠ ʚ ʘʨʭʠʚʝ 

ʉʆ ʈɸʅ, ʥʠ ʚ elibrary.ru. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʘʣʛʦʨʠʪʤ ʥʘʭʦʜʠʪ ʚʩʝ ʧʫʙʣʠʢʘʮʠʠ 

ʊ.ʄ. ʗʭʥʦ ʧʦʜ ʠʤʝʥʘʤʠ T. M. Yakhno, Tatiana M. Yakhno, Tatyana Yakhno, 



 

 

12 

ʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʠʭ ʢʘʢ ʧʫʙʣʠʢʘʮʠʠ ʨʘʟʥʳʭ ʧʝʨʩʦʥ. ʍʦʪʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʪʦʯʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʠʣʴʥʦ ʜʝʛʨʘʜʠʨʫʝʪ, ʪʘʢʠʭ ʩʣʫʯʘʝʚ ʥʝʤʥʦʛʦ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʚʳʙʦʨʫ ʧʦʜʭʦʜʷʱʠʭ 

ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʲʝʜʠʥʠʪʴ ʚ ʦʜʥʫ ʬʫʥʢʮʠʶ 

ʨʝʟʫʣʴʪʘʪʳ ʥʝʯʝʪʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʪʝʢʩʪʦʚ ʠ ʘʪʨʠʙʫʪʦʚ. ʊʘʢʞʝ ʚʝʜʫʪʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʘʥʘʣʠʟʘ ʟʘ ʩʯʝʪ ʩʨʘʚʥʝʥʠʷ 

ʥʘʫʯʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʥʘʜʣʝʞʘʪ ʨʘʟʥʳʝ ʧʝʨʩʦʥʳ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ, ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʝʪʝʡ ʮʠʪʠʨʦʚʘʥʠʷ ʠ ʩʘʤʦ-

ʮʠʪʠʨʦʚʘʥʠʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ elibrary.ru ʤʦʞʝʪ ʙʳʪʴ ʚʝʩʴʤʘ 

ʧʦʣʝʟʥʦʡ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥ ʠ ʠʭ ʧʫʙʣʠʢʘʮʠʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 10ï15 

ʣʝʪ, ʥʦ  ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʫʙʣʠʢʘʮʠʡ ʧʝʨʩʦʥ, ʢʦʪʦʨʳʝ ʫʤʝʨʣʠ, ʦʢʘʟʘʣʠʩʴ ʟʘ 

ʛʨʘʥʠʮʝʡ ʠʣʠ ʩʤʝʥʠʣʠ ʤʝʩʪʦ ʨʘʙʦʪʳ, ʚ ʥʝʡ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʝʧʦʣʥʦʪʘ 

ʜʘʥʥʳʭ. ʉʪʦʠʪʴ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʠ ʦʜʥʘ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʙʠʙʣʠʦʪʝʢ ʥʝ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʧʦʣʥʦʪʦʡ ʜʘʥʥʳʭ ʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʦʰʠʙʦʢ. ʇʦʵʪʦʤʫ ʧʣʘʥʠʨʫʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʧʦ-

ʩʢʦʣʴʢʫ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥ ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʘ-

ʨʳ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʠ ʘʥʛʣʦʷʟʳʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ. 
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ʃɽʂʉʀʂʆ-ʉʀʅʊɸʂʉʀʏɽʉʂʀʍ ʐɸɹʃʆʅʆɺ 

ɽ.ʀ. ɹʦʣʴʰʘʢʦʚʘ (bolsh@cs.msu.ru)  

ʂ.ʄ. ʀʚʘʥʦʚ (ivanov.kir.m@yandex.ru) 

ɸ.ʉ. ʉʘʧʠʥ (alesapin@gmail.com)  
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ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ 

ʆʧʠʩʳʚʘʝʪʩʷ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʩ ʦʪʢʨʳʪʳʤ 

ʢʦʜʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠ ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʪʝʢʩʪʦʚ ʥʘ ʨʫʩʩʢʦʤ 

ʷʟʳʢʝ. ʀʟʚʣʝʢʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʧʝʮʠʬʠʮʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʣʝʢʩʠʢʦ-

ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʰʘʙʣʦʥʦʚ ʠ ʧʨʘʚʠʣ ʷʟʳʢʘ LSPL. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʚʣʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʪʝʢʩʪʦʚ, ʣʝʢʩʠʢʦ-

ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʰʘʙʣʦʥʳ, ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ, ʷʟʳʢ LSPL, 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ ʰʘʙʣʦʥʘʤ 

ɺʚʝʜʝʥʠʝ 

ʀʟʚʣʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʪʝʢʩʪʦʚ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ (ɽʗ) 

[Grishman, 2003] ï ʦʜʥʦ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʚʢʣʶʯʘʷ ʨʝʬʝʨʠʨʦʚʘʥʠʝ 

ʠ ʘʥʥʦʪʠʨʦʚʘʥʠʝ ʪʝʢʩʪʦʚ, ʠʟʚʣʝʯʝʥʠʝ ʟʥʘʥʠʡ ʠʟ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʝʢ-

ʩʪʦʚ ʠ ʜʨ. ʂ ʠʟʚʣʝʢʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪʥʦʩʷʪ ʠʤʝʥʦʚʘʥʥʳʝ ʩʫʱʥʦʩʪʠ 

(ʧʝʨʩʦʥʘʣʠʠ, ʥʘʟʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʪ.ʧ.), ʠʭ ʩʚʦʡʩʪʚʘ, ʩʦʙʳʪʠʷ, ʘ ʪʘʢʞʝ 

ʪʝʨʤʠʥʳ ʠ ʧʦʥʷʪʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʠʭ ʩʚʷʟʠ. 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʳʭ ɽʗ-ʧʨʠʣʦʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʤʝʥʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, 

ʚʢʣʶʯʘʶʱʠʝ ʩʪʘʥʜʘʨʪʥʳʝ ʤʦʜʫʣʠ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ, ʩʨʝʜʩʪʚʘ ʩʙʦʨʢʠ ʠ ʦʪ-

ʣʘʜʢʠ ʧʨʠʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʬʦʨʤʘʣʴʥʳʝ ʷʟʳʢʠ ʜʣʷ ʟʘʜʘʥʠʷ ʣʠʥʛʚʠʩʪʠʯʝ-

ʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʩʧʦʟʥʘʚʘʝʤʳʭ ʚ ʪʝʢʩʪʘʭ ʢʦʥʩʪʨʫʢʮʠʷʭ. ʃʠʥʛʚʠʩʪʠ-

ʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʟʘʜʘʝʪʩʷ ʦʙʳʯʥʦ ʚ ʬʦʨʤʝ ʩʧʝʮʠʘʣʴʥʳʭ ʰʘʙʣʦʥʦʚ ʠ 
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ʧʨʘʚʠʣ ï ʩ ʠʭ ʧʦʤʦʱʴʶ ʛʦʪʦʚʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ 

ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʠ. 

ʂ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʦʪʥʦʩʠʪʩʷ GATE 

[GATE, 2016] ʩ ʷʟʳʢʦʤ Jape ʜʣʷ ʟʘʧʠʩʠ ʰʘʙʣʦʥʦʚ ʠ ʧʨʘʚʠʣ. ʆʜʥʘʢʦ Jape 

ʥʝ ʩʦʜʝʨʞʠʪ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʥʘʩʪʨʦʡʢʠ ʥʘ ʷʟʳʢ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʪʝʢʩʪʦʚ, ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʣʷ ʚʳ-

ʩʦʢʦʬʣʝʢʪʠʚʥʳʭ ɽʗ. ɼʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʧʦ 

ʠʟʚʣʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʪʝʢʩʪʦʚ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʠʩʪʝ-

ʤʳ ʩʦ ʩʚʦʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʟʘʜʘʥʠʷ ʰʘʙʣʦʥʦʚ ʠ ʧʨʘʚʠʣ: RCO Pattern 

Extractor [ɽʨʤʘʢʦʚ ʠ ʜʨ., 2003], ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʷʟʳʢʘ LSPL 

[ɹʦʣʴʰʘʢʦʚʘ ʠ ʜʨ., 2010], ʧʨʦʮʝʩʩʦʨ ʷʟʳʢʘ DSTL [ʉʢʘʪʦʚ ʠ ʜʨ., 2010], ʩʠ-

ʩʪʝʤʘ [ʊʦʤʠʪʘ-ʧʘʨʩʝʨ, 2016]. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʩʠʩʪʝʤ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʦʙʱʠʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʯʘʩʪʠʯʥʦʛʦ ʩʠʥʪʘʢʩʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʪʝʢʩʪʘ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʭ 

ʦʧʠʩʘʥʠʝ ʥʘ ʬʦʨʤʘʣʴʥʦʤ ʷʟʳʢʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʰʘʙʣʦʥʦʚ ʠ ʧʨʘʚʠʣ. ɺ 

ʮʝʣʦʤ, ʬʦʨʤʘʣʴʥʳʝ ʷʟʳʢʠ ʵʪʠʭ ʩʠʩʪʝʤ ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʚʳʨʘʟʠʪʝʣʴʥʳʤ 

ʩʨʝʜʩʪʚʘʤ ʟʘʜʘʥʠʷ ʣʝʢʩʠʯʝʩʢʠʭ, ʛʨʘʬʝʤʘʪʠʯʝʩʢʠʭ, ʤʦʨʬʦʩʠʥʪʘʢʩʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʚʣʝʢʘʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ.   

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠ-

ʩʪʝʤʳ ʜʣʷ ʧʦʠʩʢʘ ʠ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ɽʗ-ʪʝʢʩʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ ʠʭ ʦʧʠʩʘ-

ʥʠʶ ʚ ʚʠʜʝ ʣʝʢʩʠʢʦ-ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʰʘʙʣʦʥʦʚ ʷʟʳʢʘ LSPL [LSPL, 2016]. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʷʟʳʢ ʙʳʣʠ ʚʚʝʜʝʥʳ ʥʦʚʳʝ ʩʨʝʜʩʪʚʘ, ʧʦʚʳʰʘʶʱʠʝ ʝʛʦ 

ʚʳʨʘʟʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʫʧʨʦʱʘʶʱʠʝ ʪʝʤ ʩʘʤʳʤ ʧʦʩʪʨʦʝʥʠʝ ʧʨʠ-

ʣʦʞʝʥʠʡ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʷʟʳʢʘ ʠ ʩʠʩʪʝʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝ-

ʩʢʦʣʴʢʠʭ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ: ʠʟʚʣʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʪʝʢʩʪʦʚ ʬʠʥʘʥʩʦ-

ʚʳʭ ʦʙʟʦʨʦʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʛʣʦʩʩʘʨʠʝʚ ʠ ʧʨʝʜʤʝʪʥʳʭ ʫʢʘʟʘ-

ʪʝʣʝʡ ʜʣʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʝʢʩʪʦʚ. 

1. ʃʝʢʩʠʢʦ-ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʰʘʙʣʦʥʳ ʠ ʧʨʘʚʠʣʘ 

ʗʟʳʢ LSPL [ɹʦʣʴʰʘʢʦʚʘ ʠ ʜʨ., 2010] ʩʦʟʜʘʚʘʣʩʷ ʜʣʷ ʜʝʢʣʘʨʘʪʠʚʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʥʩʪʨʫʢʮʠʡ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʩ ʮʝʣʴʶ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ɽʗ-ʪʝʢʩʪʦʚ. 

ʈʘʩʧʦʟʥʘʚʘʝʤʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʩʧʝʮʠʬʠʮʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʣʝʢʩʠʢʦ-ʩʠʥʪʘʢʩʠ-

ʯʝʩʢʦʛʦ ʰʘʙʣʦʥʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʚʭʦʜʷʱʠʝ ʚ ʥʝʛʦ ʩʣʦʚʘ ʩ ʫʯʝʪʦʤ ʠʭ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʫʩʣʦʚʠʡ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʩʦʛʣʘʩʦʚʘ-

ʥʠʷ, ʪʠʧʠʯʥʦʛʦ ʜʣʷ ʤʥʦʛʠʭ ʚʳʨʘʞʝʥʠʡ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʠʤʝʥ-

ʥʳʭ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ: ʙʠʪʦʚʳʡ ʤʘʩʩʠʚ, h ʠʥʘ ʘʜʨʝʩʘ ʠ ʪ.ʧ.). 

ʆʩʥʦʚʥʳʝ ʚʩʪʨʦʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʷʟʳʢʘ ʚʢʣʶʯʘʶʪ: 

¶ ʢʦʥʢʨʝʪʠʟʘʮʠʶ ʜʣʷ ʩʣʦʚ ʨʘʩʧʦʟʥʘʚʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʯʘʩʪʠ ʨʝʯʠ, ʣʝʢ-

ʩʝʤʳ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʧʘʜʝʞ, ʨʦʜ, ʯʠʩʣʦ ʠ ʪ.ʧ.); 
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¶ ʟʘʜʘʥʠʝ ʠʤʝʥʠ ʰʘʙʣʦʥʘ ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ (ʠʟ ʯʠʩʣʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʭʦʜʷʱʠʭ ʚ ʰʘʙʣʦʥ ʵʣʝʤʝʥʪʦʚ-ʩʣʦʚ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʫʞʝ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʰʘʙʣʦʥʳ ʚ ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʨʠ ʦʧʠʩʘʥʠʠ 

ʰʘʙʣʦʥʦʚ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ɽʗ-ʚʳʨʘʞʝʥʠʡ; 

¶ ʫʢʘʟʘʥʠʝ ʫʩʣʦʚʠʡ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʜʣʷ ʩʣʦʚ-ʵʣʝʤʝʥ-

ʪʦʚ ʰʘʙʣʦʥʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʰʘʙʣʦʥʦʚ-ʵʣʝʤʝʥʪʦʚ;  

¶ ʦʧʮʠʦʥʘʣʴʥʳʝ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ, ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʵʣʝʤʝʥʪʳ ʰʘʙʣʦʥʘ. 

ʅʘʙʦʨ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʰʘʙʣʦʥʦʚ ʬʘʢʪʠʯʝʩʢʠ ʟʘʜʘʝʪ ʂʉ-ʛʨʘʤʤʘʪʠʢʫ 

(ʨʘʩʰʠʨʝʥʥʫʶ ʫʩʣʦʚʠʷʤʠ) ʨʘʩʧʦʟʥʘʚʘʝʤʦʡ ʷʟʳʢʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʇʨʠʚʝʜʝʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʰʘʙʣʦʥ, ʦʧʠʩʳʚʘʶʱʠʡ ʦʜʥʦʨʦʜʥʳʝ 

ʩʦʯʠʥʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʠʜʘ ʛʦʨʳ, ʷʨʢʦʝ ʩʦʣʥʮʝ ʠ ʩʠʥʝʝ ʤʦʨʝ ʠʣʠ 

ʢʦʤʧʴʶʪʝʨ, ʥʦʫʪʙʫʢ, ʧʣʘʥʰʝʪ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ: 

AN { ","   AN } [ "ʠ"  AN  |  ","  "ʘ"  "ʪʘʢʞʝ"  AN] . 

ʄʝʪʘʩʠʤʚʦʣʳ |, {, }, [ , ]  ʦʟʥʘʯʘʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ, 

ʧʦʚʪʦʨʷʶʱʠʝʩʷ, ʦʧʮʠʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʰʘʙʣʦʥʘ, ʚ ʢʘʚʳʯʢʘʭ ʟʘʜʘʶʪʩʷ 

ʩʪʨʦʢʠ, AN ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʰʘʙʣʦʥ AN = {A} N <A=N> (N), ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪ ʩʦʯʝʪʘʥʠʝ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʛʦ (N) ʠ ʥʝʩʢʦʣʴʢʠʭ ʩʦʛʣʘʩʦʚʘʥʥʳʭ 

ʩ ʥʠʤ (<A=N>) ʧʨʠʣʘʛʘʪʝʣʴʥʳʭ (A).  

ʇʦʩʢʦʣʴʢʫ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʷʟʳʢʘ ʦʙʳʯʥʦ ʪʨʝʙʦʚʘʣʦʩʴ ʥʝ-

ʢʦʪʦʨʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʨʘʩʧʦʟʥʘʥʥʳʭ ʧʦ ʰʘʙʣʦʥʫ ɽʗ-ʚʳʨʘʞʝʥʠʡ, ʚ ʷʟʳʢ 

ʙʳʣʠ ʚʚʝʜʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʦʟʚʦʣʠʚʰʠʝ ʟʘʜʘʚʘʪʴ  ʣʠʥʛʚʠ-

ʩʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʚʠʜʘ: 

ʰʘʙʣʦʥ_ʨʘʩʧʦʟʥʘʚʘʥʠʷ  =text>  h ʘʙʣʦʥ_ʠʟʚʣʝʯʝʥʠʷ_ʪʝʢʩʪʘ 

ʠ  ʰʘʙʣʦʥ_ʨʘʩʧʦʟʥʘʚʘʥʠʷ  =pattern>  ʩʠʥʪʝʟʠʨʫʝʤʳʡ_ʰʘʙʣʦʥ. 

ʅʦʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʷʟʳʢʘ ï ʰʘʙʣʦʥ ʠʟʚʣʝʯʝʥʠʷ ʪʝʢʩʪʘ (ʩʪʦʷʱʠʡ ʚ 

ʧʨʘʚʦʡ ʯʘʩʪʠ ʧʨʘʚʠʣʘ) ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʠʪʴ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ 

ʨʘʩʧʦʟʥʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʠʟ ʥʠʭ ʥʫʞʥʫʶ ʪʝʢʩʪʦʚʫʶ 

ʩʪʨʦʢʫ. ʂ ʧʨʠʤʝʨʫ, ʧʨʘʚʠʣʦ 

A  N <ʧʦʥʷʪʠʝ> <A=N>  =text>   #A 

ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʯʴ ʚ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ (ʩʠʤʚʦʣ #), ʪ.ʝ. ʚ ʩʣʦʚʘʨʥʦʡ 

ʬʦʨʤʝ, ʚʩʝ ʥʘʡʜʝʥʥʳʝ ʧʨʠʣʘʛʘʪʝʣʴʥʳʝ ʢ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʤʫ ʧʦʥʷʪʠʝ.  

ɺ ʰʘʙʣʦʥʝ ʠʟʚʣʝʯʝʥʠʷ ʢʨʦʤʝ ʵʣʝʤʝʥʪʦʚ ʨʘʩʧʦʟʥʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʦʧʝʨʘʮʠʠ ʠʭ ʥʦʨʤʘʣʠʟʘʮʠʠ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʤʦʨʬʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʪʴ ʢ ʥʠʤ ʦʧʝʨʘʮʠʶ 

ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ.  

ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʧʨʘʚʠʣʘ ʤʦʞʝʪ ʙʳʪʴ ʫʢʘʟʘʥ ʩʠʥʪʝʟʠ-

ʨʫʝʤʳʡ ʰʘʙʣʦʥ, ʪ.ʝ. ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʥʦʚʦʛʦ ʰʘʙʣʦʥʘ ʠʟ ʵʣʝʤʝʥʪʦʚ 

ʨʘʩʧʦʟʥʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʨʠ ʵʪʦʤ ʢʨʦʤʝ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʩʳʣʢʠ (ʧʦʤʝʯʘʝʤʳʝ ʟʥʘʢʦʤ $) ʥʘ ʵʣʝʤʝʥʪʳ, ʠʩʧʦʣʴʟʦʚʘʥ-

ʥʳʝ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʧʨʘʚʠʣʘ, ʠ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʂ ʧʨʠʤʝʨʫ, 
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ʩʣʝʜʫʶʱʝʝ ʧʨʘʚʠʣʦ ʩʣʫʞʠʪ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʦʯʝʪʘʥʠʡ ʠʟ ʜʚʫʭ ʩʫʱʝ-

ʩʪʚʠʪʝʣʴʥʳʭ, ʧʝʨʚʦʝ ʠʟ ʢʦʪʦʨʳʭ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʦ (ʧʦʥʷʪʠʝ), ʘ ʚʪʦʨʦʝ ï 

ʥʝʪ (ʧʦʥʷʪʠʝ ʨʝʰʝʪʢʠ, ʧʦʥʷʪʠʝ ʠʤʧʫʣʴʩʘ ʠ ʪ.ʧ.) ʠ ʧʦʩʪʨʦʝʥʠʷ ʰʘʙʣʦʥʘ 

ʜʣʷ ʧʦʠʩʢʘ ʠʤʝʥʥʳʭ ʩʦʯʝʪʘʥʠʡ ʩʦ ʚʪʦʨʳʤ ʩʣʦʚʦʤ: 

N1<ʧʦʥʷʪʠʝ>  N2<c=gen> =pattern>  {A}  N<$N2.b>  <A=N>. 

ɺ ʵʪʦʤ ʧʨʘʚʠʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʩʳʣʢʘ ʥʘ ʣʝʤʤʫ ʚʪʦʨʦʛʦ ʩʣʦʚʘ ($N2.b), ʠ 

ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʫ ʙʫʜʫʪ ʩʛʝʥʝʨʠʨʦʚʘʥʳ ʰʘʙʣʦʥʳ ʜʣʷ ʚʩʝʭ ʥʘʡʜʝʥʥʳʭ ʚ 

ʪʝʢʩʪʝ ʚʘʨʠʘʥʪʦʚ ʚʪʦʨʦʛʦ ʩʣʦʚʘ, ʥʘʧʨʠʤʝʨ:  

{A}  N<ʨʝʰʝʪʢʘ> <A=N >    ʠ   {A} N<ʠʤʧʫʣʴʩ> <A=N>. 

ʉʠʥʪʝʟʠʨʫʝʤʳʝ ʰʘʙʣʦʥʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʵʪʘʧʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ ʠʟ ʪʝʢʩʪʘ, ʢʦʛʜʘ ʚ ʥʝʤ ʩʥʘʯʘʣʘ ʚʳʜʝʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʥ-

ʩʪʨʫʢʮʠʠ, ʘ ʟʘʪʝʤ ʠʭ ʬʨʘʛʤʝʥʪʳ ʦʙʨʘʟʫʶʪ ʥʦʚʳʡ ʰʘʙʣʦʥ ʜʣʷ ʧʨʦʜʦʣʞʝ-

ʥʠʷ ʧʦʠʩʢʘ. 

ɺʚʝʜʝʥʠʝ ʚ ʷʟʳʢ LSPL ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʥʦʚʳʭ ʩʨʝʜʩʪʚ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʧʨʦʩʪʠʣʦ ʨʘʟʨʘʙʦʪʢʫ ʧʨʠʣʦʞʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʧʨʦʚʝʜʝʥʠʷ ʩʣʦʞʥʳʭ ʦʧʝ-

ʨʘʮʠʡ ʥʘʜ ʪʝʢʩʪʦʤ. ɺʘʞʥʦʡ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ LSPL ʚ ʩʨʘʚʥʝ-

ʥʠʠ ʩ ʷʟʳʢʘʤʠ ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʠ ʠʟ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʪʝʢʩʪʦʚ ʷʚʣʷʝʪʩʷ ʚʩʪʨʦʝʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʥʪʝ-

ʟʘ ʥʦʚʳʭ ʰʘʙʣʦʥʦʚ.  

2. ʌʫʥʢʮʠʠ ʠ ʩʦʩʪʘʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ 

ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʩʠʩʪʝʤʳ [LSPL, 2016] ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʚ ʪʝʢ-

ʩʪʝ ʠ ʠʟʚʣʝʯʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʦʛʣʘʩʥʦ ʟʘʜʘʥʥʳʤ ʰʘʙʣʦʥʘʤ ʠ ʧʨʘʚʠʣʘʤ. 

ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʪʘʧʦʚ ʦʙʨʘʙʦʪ-

ʢʠ ʪʝʢʩʪʘ: ʪʦʢʝʥʠʟʘʮʠʷ (ʛʨʘʬʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ), ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘ-

ʣʠʟ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ ʰʘʙʣʦʥʘʤ ʥʘ ʙʘʟʝ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥ-

ʥʦʛʦ ʤʝʪʦʜʘ [ʅʦʩʢʦʚ, 2009], ʠʟʚʣʝʯʝʥʠʝ ʪʝʢʩʪʘ ʠʣʠ ʛʝʥʝʨʘʮʠʷ ʥʦʚʳʭ ʰʘʙ-

ʣʦʥʦʚ. ʉʠʩʪʝʤʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʷʟʳʢʝ ʉ++, ʝʝ ʠʩʭʦʜʥʳʡ ʢʦʜ ʷʚʣʷʝʪʩʷ ʦʪ-

ʢʨʳʪʳʤ (ʜʦʩʪʫʧʝʥ ʧʦ ʩʩʳʣʢʝ:  https://github.com/cmc-msu-ai/lspl). 

ʆʩʥʦʚʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ: 

¶ ʮʝʥʪʨʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʨʝʘʣʠʟʫʶʱʠʡ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʚ ʪʝʢʩʪʝ 

ʷʟʳʢʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ LSPL-ʰʘʙʣʦʥʘʤ ʠ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʠʟʚʣʝʢʘʝʤʳʡ ʪʝʢʩʪ ʠʣʠ ʩʠʥʪʝʟʠʨʫʝʤʳʡ ʰʘʙʣʦʥ; 

¶ ʧʦʜʢʣʶʯʘʝʤʳʝ ʤʦʜʫʣʠ ʛʨʘʬʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠ-

ʟʘ ʪʝʢʩʪʘ (ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʥʘʣʠʟʘʪʦʨʳ [ɸʆʊ, 2016]); 

¶ ʢʦʥʩʦʣʴʥʘʷ ʫʪʠʣʠʪʘ, ʨʝʘʣʠʟʫʶʱʘʷ ʦʙʨʘʱʝʥʠʝ ʢ ʮʝʥʪʨʘʣʴʥʦʤʫ ʢʦʤ-

ʧʦʥʝʥʪʫ ʠ ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʚ ʩʧʝʮʠʘʣʴʥʳʡ XML -ʬʘʡʣ; 

¶ ʩʨʝʜʘ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ ʜʣʷ ʘʥʘʣʠʟʘ 

ʪʝʢʩʪʦʚ ʧʦ ʰʘʙʣʦʥʘʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʣʠʥʛʚʠʩʪʦʚ ʠ/ʠʣʠ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʧʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʪʝʢʩʪʦʚ, ʢʦʪʦʨʳʝ 

ʫʯʘʩʪʚʫʶʪ ʚ ʩʦʟʜʘʥʠʠ LSPL-ʰʘʙʣʦʥʦʚ. 
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ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʙʘʟʝ LSPL ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʫʪʠʣʠʪʘ, ʚʭʦʜʥʳʝ ʬʘʡʣʳ ʢʦʪʦʨʦʡ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʪʝʢʩʪ 

ʠ ʥʘʙʦʨ ʰʘʙʣʦʥʦʚ ʠ ʧʨʘʚʠʣ. ɽʩʣʠ ʧʨʘʚʠʣʘ ʚʢʣʶʯʘʶʪ ʧʨʘʚʫʶ ʯʘʩʪʴ (ʪ.ʝ. 

ʰʘʙʣʦʥʳ ʠʟʚʣʝʯʝʥʠʷ ʪʝʢʩʪʘ ʠ/ʠʣʠ ʩʠʥʪʝʟʠʨʫʝʤʳʝ ʰʘʙʣʦʥʳ), ʪʦ ʫʪʠʣʠʪʘ 

ʚʳʜʘʝʪ ʚ ʚʳʭʦʜʥʦʤ ʬʘʡʣʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʥʘʡʜʝʥʥʳʭ ʪʝʢʩʪʦʚʳʭ ʬʨʘʛʤʝʥʪʦʚ (ʢʦʥʩʪʨʫʢʮʠʡ), ʪ.ʝ. ʠʟʚʣʝʯʝʥʥʳʡ ʪʝʢʩʪ 

ʠʣʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʰʘʙʣʦʥʳ. ɺ ʠʥʦʤ ʩʣʫʯʘʝ ʫʪʠʣʠʪʘ ʧʦʤʝʱʘʝʪ ʚ ʚʳ-

ʭʦʜʥʦʡ ʬʘʡʣ ʪʦʣʴʢʦ ʥʘʡʜʝʥʥʳʝ ʪʝʢʩʪʦʚʳʝ ʬʨʘʛʤʝʥʪʳ ʩ ʩʦʧʫʪʩʪʚʫʶʱʝʡ 

ʠʥʬʦʨʤʘʮʠʝʡ (ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʣʦʚ ʬʨʘʛʤʝʥʪʦʚ). 

3. ɺʠʟʫʘʣʴʥʘʷ ʩʨʝʜʘ ʘʥʘʣʠʟʘ ʪʝʢʩʪʦʚ 

ʇʦʩʪʨʦʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʠʟ 

ʪʝʢʩʪʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʠ ʦʪʣʘʜʢʫ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʰʘʙʣʦʥʦʚ ʠ 

ʧʨʘʚʠʣ. ɺʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʚʠʟʫʘʣʴʥʘʷ ʩʨʝʜʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʵʪʦʪ 

ʧʨʦʮʝʩʩ, ʧʦʟʚʦʣʷʷ ʟʘʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ LSPL-ʰʘʙʣʦʥʳ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʥʠ-

ʮʠʠʨʦʚʘʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʠʭ ʠʟʚʣʝʯʝʥʠʝ, 

ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ.  

ʉʨʝʜʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʙʘʟʝ ʦʪʢʨʳʪʦʡ ʚʝʨʩʠʠ ʙʠʙʣʠʦʪʝʢʠ Qt, ʟʘ ʩʯʝʪ ʯʝ-

ʛʦ ʜʦʩʪʠʛʘʝʪʩʷ ʝʸ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ (ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʣʷ ʆʉ 

ʩʝʤʝʡʩʪʚ Linux ʠ Windows). ɿʘʤʝʪʠʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʳ ʚʳʛʦʜʥʦ 

ʦʪʣʠʯʘʝʪ ʩʠʩʪʝʤʫ LSPL ʦʪ ʠʥʩʪʨʫʤʝʥʪʘ [ʊʦʤʠʪʘ-ʧʘʨʩʝʨ], ʚ ʢʦʪʦʨʦʤ ʧʨʦ-

ʩʤʦʪʨ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʚ ʦʪʜʝʣʴʥʦʤ ʬʘʡʣʝ. 

ʉʨʝʜʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ ʟʘʛʨʫʟʢʫ ʠ ʩʦʭʨʘʥʝʥʠʝ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʪʝʢʩʪʦʚ ʚ ʣʶʙʳʭ ʢʦʜʠʨʦʚʢʘʭ; 

¶ ʩʦʟʜʘʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʰʘʙʣʦʥʦʚ ʩ ʧʦʜʜʝʨʞʢʦʡ ʠʩʪʦʨʠʠ ʠ ʧʦʜ-

ʩʚʝʪʢʦʡ ʩʠʥʪʘʢʩʠʩʘ; 

¶ ʟʘʛʨʫʟʢʫ ʰʘʙʣʦʥʦʚ ʠʟ ʬʘʡʣʦʚ ʠ ʠʭ ʩʦʭʨʘʥʝʥʠʝ; 

¶ ʧʨʦʩʤʦʪʨ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʰʘʙʣʦʥʘʭ; 

¶ ʧʦʠʩʢ ʠ ʚʳʜʝʣʝʥʠʝ ʚ ʟʘʛʨʫʞʝʥʥʦʤ ʪʝʢʩʪʝ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ ʟʘʜʘʥʥʳʤ 

ʰʘʙʣʦʥʘʤ; ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʛʨʫʟʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚ XML-ʬʘʡʣ; 

¶ ʧʦʜʩʯʝʪ ʩʪʘʪʠʩʪʠʢʠ ʚʳʷʚʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ; 

¶ ʧʨʦʩʤʦʪʨ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʣʦʚ ʪʝʢʩʪʘ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʚ ʬʘʡʣ (ʚ ʬʦʨʤʘʪʝ XML) ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘ-

ʛʨʫʟʢʠ ʪʝʢʫʱʝʛʦ ʢʦʥʪʝʢʩʪʘ ʘʥʘʣʠʟʘ (ʪʝʢʩʪ + ʰʘʙʣʦʥʳ + ʨʝʟʫʣʴʪʘʪʳ). 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ, ʩʚʷʟʘʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʦʙʣʘʩʪʝʡ (ʨʠʩ. 1).  

ɺ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʪʝʢʩʪʘ (ʣʝʚʘʷ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʵʢʨʘʥʘ) 

ʥʘʡʜʝʥʥʳʝ ʧʦ ʰʘʙʣʦʥʘʤ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʜʝʣʷʶʪʩʷ ʞʝʣʪʳʤ ʮʚʝʪʦʤ, ʠ ʧʨʠ 

ʥʘʚʝʜʝʥʠʠ ʥʘ ʥʠʭ ʢʫʨʩʦʨʘ ʤʳʰʠ ʧʦʷʚʣʷʝʪʩʷ ʚʩʧʣʳʚʘʶʱʘʷ ʧʦʜʩʢʘʟʢʘ ʩ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ.   
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ɺ ʦʙʣʘʩʪʠ ʰʘʙʣʦʥʦʚ (ʧʨʘʚʘʷ ʚʝʨʭʥʷʷ ʯʘʩʪʴ) ʨʘʩʧʦʣʦʞʝʥ ʩʧʠʩʦʢ ʚʩʝʭ 

ʰʘʙʣʦʥʦʚ ʠ ʧʨʘʚʠʣ, ʟʘʛʨʫʞʝʥʥʳʭ ʠʟ ʬʘʡʣʦʚ ʠʣʠ ʚʚʝʜʝʥʥʳʭ ʚ ʩʨʝʜʝ; ʥʠʞʝ 

ʨʘʩʧʦʣʦʞʝʥʦ ʧʦʣʝ ʜʣʷ ʚʚʦʜʘ ʥʦʚʦʛʦ ʰʘʙʣʦʥʘ. ʐʘʙʣʦʥʳ ʠ ʧʨʘʚʠʣʘ, ʧʨʠ-

ʤʝʥʷʝʤʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ, ʧʦʤʝʯʘʶʪʩʷ. 

ɺ ʥʠʞʥʝʡ ʦʙʣʘʩʪʠ, ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʚʳʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʟʫʣʴʪʘ-

ʪʘʭ ʘʥʘʣʠʟʘ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʥʳʤ ʰʘʙʣʦʥʘʤ. ɺ 

ʧʝʨʚʦʤ ʩʪʦʣʙʮʝ ʪʘʙʣʠʮʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʳʜʝʣʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ (ʢʦʥ-

ʩʪʨʫʢʮʠʠ), ʚʦ ʚʪʦʨʦʤ ï ʨʝʟʫʣʴʪʘʪʳ ʠʟʚʣʝʯʝʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʥʦʤʫ ʧʨʘʚʠʣʫ, 

ʘ ʚ ʪʨʝʪʴʝʤ ï ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. 

 

 

ʈʠʩ. 1. ʉʨʝʜʘ ʘʥʘʣʠʟʘ ʪʝʢʩʪʦʚ ʧʦ ʰʘʙʣʦʥʘʤ 

4. ʇʨʠʣʦʞʝʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʙʘʟʝ ʩʠʩʪʝʤʳ 

ʉ ʤʦʤʝʥʪʘ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʷʟʳʢʘ LSPL ʙʳʣʦ ʧʦ-

ʩʪʨʦʝʥʦ ʧʦʨʷʜʢʘ ʜʝʩʷʪʢʘ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʠʟʚʣʝʯʝʥʠʷ 

ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʪʝʢʩʪʦʚ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʠʟ ʥʠʭ ʙʳʣ 

ʢʦʤʧʣʝʢʩ ʧʨʦʮʝʜʫʨ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ [ɽʬʨʝʤʦʚʘ, 2013]. ɹʳʣʠ ʪʘʢ-

ʞʝ ʧʨʠʣʦʞʝʥʠʷ ʩʦʚʩʝʤ ʜʨʫʛʦʛʦ ʪʠʧʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʦʧʨʦʩʥʦ-ʦʪʚʝʪʥʳʝ ʩʠ-

ʩʪʝʤʳ (ʚʦʧʨʦʩʥʦ-ʦʪʚʝʪʥʘʷ ʩʠʩʪʝʤʘ ʧʦ ʪʝʦʨʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʠʩʝʣ).   

ʈʘʩʩʤʦʪʨʠʤ ʪʨʠ ʧʨʠʣʦʞʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚ ʫʞʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ LSPL. ʂ ʥʠʤ ʦʪʥʦʩʠʪʩʷ ʩʠʩʪʝʤʘ 

ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʪʝʢʩʪʦʚ ʬʠʥʘʥʩʦʚʳʭ ʦʙʟʦʨʦʚ, ʚʳʧʫʩʢʘʝ-
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ʤʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʜʝʧʘʨʪʘʤʝʥʪʘʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʧʫʙ-

ʣʠʢʫʝʤʳʭ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ [ɹʦʣʴʰʘʢʦʚʘ ʠ ʜʨ., 2012]. ʂʘʞʜʳʡ ʠʟ ʦʙʨʘʙʘ-

ʪʳʚʘʝʤʳʭ ʪʝʢʩʪʦʚ ʩʦʜʝʨʞʠʪ ʫʧʦʤʠʥʘʥʠʝ ʦ ʚʳʧʫʩʢʝ ʥʝʢʦʪʦʨʦʡ ʢʦʤʧʘʥʠʝʡ 

ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ, ʯʪʦ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʟʚʣʝʢʘʝʤʦʝ ʠʟ ʪʝʢʩʪʘ ʩʦʙʳʪʠʝ, ʥʘʧʨʠʤʝʨ: ɺʯʝʨʘ ɸʚʪʦʚʘʟ 

ʧʦʜʚʝʣ ʬʠʥʘʥʩʦʚʳʝ ʠʪʦʛʠ ʟʘ 3-ʡ ʢʚʘʨʪʘʣ 2012 ʛʦʜʘ. ɺʳʨʫʯʢʘ ʢʦʤʧʘʥʠʠ 

ʚʳʨʦʩʣʘ ʥʘ 57 %, ʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ï ʥʘ 40 %, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʘʨʞʘ 

ʧʦ ʚʘʣʦʚʦʡ ʧʨʠʙʳʣʠ ʩʦʩʪʘʚʠʣʘ 12.2 % ... 

ʀʟ ʪʝʢʩʪʦʚ ʠʥʪʝʨʥʝʪ-ʦʙʟʦʨʦʚ ʠʟʚʣʝʢʘʣʠʩʴ ʪʘʢʠʝ ʘʪʨʠʙʫʪʳ ʩʦʙʳʪʠ:̫ 

¶ ʥʘʟʚʘʥʠʝ ʢʦʤʧʘʥʠʠ, ʦʧʫʙʣʠʢʦʚʘʚʰʝʡ ʦʪʯʝʪʥʦʩʪʴ (ɸʚʪʦʚʘʟ); 

¶ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ (ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʬʨʘʛʤʝʥʪʝ ï 3-ʡ ʢʚʘʨʪʘʣ 2012 ʛʦʜʘ); 

¶ ʠʟʤʝʥʝʥʠʝ ʚʳʨʫʯʢʠ ʢʦʤʧʘʥʠʠ (ʚʦ ʬʨʘʛʤʝʥʪʝ ï ʚʳʨʦʩʣʘ ʥʘ 57%). 

ʉʦʩʪʘʚʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘʙʦʨʘ LSPL-ʰʘʙʣʦʥʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʠʪʝ-

ʨʘʪʠʚʥʦ, ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʭ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʟʘʨʘʥʝʝ ʩʦʙʨʘʥʥʦʡ 

ʢʦʣʣʝʢʮʠʠ ʪʝʢʩʪʦʚ ʦʙʟʦʨʦʚ ʠ ʫʪʦʯʥʝʥʠʷ ï ʚ ʠʪʦʛʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʙʦʣʝʝ 90 

ʰʘʙʣʦʥʦʚ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘ ʠʭ ʙʘʟʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ ʜʦʚʦʣʴʥʦ ʚʳ-

ʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ: ʪʦʯʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʢʘʞʜʦʛʦ ʘʪʨʠʙʫʪʘ 

ʩʦʙʳʪʠʷ ʦʢʘʟʘʣʘʩʴ ʙʦʣʝʝ 90%, ʘ ʧʦʣʥʦʪʘ ʚ ʩʨʝʜʥʝʤ ʧʨʝʚʳʰʘʣʘ 75%. 

ɽʱʝ ʦʜʥʠʤ ʧʨʠʣʦʞʝʥʠʝʤ, ʨʝʘʣʠʟʦʚʘʥʥʳʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʚʠʣ 

LSPL, ʙʳʣʘ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʛʣʦʩʩʘʨʠʝʚ. ɻʣʦʩ-

ʩʘʨʠʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚ ʥʦʨʤʝ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʚʩʝ 

ʦʩʥʦʚʥʳʝ ʦʧʨʝʜʝʣʷʝʤʳʝ ʚ ʥʝʤ ʪʝʨʤʠʥʳ, ʚ ʬʦʨʤʝ ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʧʦ ʘʣ-

ʬʘʚʠʪʫ ʩʧʠʩʢʘ ʛʣʦʩʩʦʚ ï ʬʨʘʟ ʚʠʜʘ: ʊʝʨʤʠʥ ï ʊʦʣʢʦʚʘʥʠʝ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ 

ʚ ʪʝʢʩʪʝ ʢʦʥʩʪʨʫʢʮʠʡ-ʦʧʨʝʜʝʣʝʥʠʡ ʪʝʨʤʠʥʦʚ ʜʦʢʫʤʝʥʪʘ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʭ ʚ ʛʣʦʩʩʳ ʙʳʣ ʤʦʜʠʬʠʮʠʨʦʚʘʥ ʥʘʙʦʨ LSPL-ʰʘʙʣʦʥʦʚ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʨʘʥʝʝ ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠ-

ʟʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ.  

ʇʨʠʚʝʜʸʤ ʧʨʠʤʝʨ ʧʨʘʚʠʣʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʣʦʩʩʘ: 

"ʧʦʜ"  Term <c=ins> [ "ʦʙʳʯʥʦ" | "ʟʜʝʩʴ"]  V1<ʧʦʥʠʤʘʪʴʩʷ, p=3, t=pres> , 

Defin<c=nom>  <Defin.n = V1.n>, 

=text>  Term<c=nom>  "ï " Defin<c=nom>. 

ɿʜʝʩʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʰʘʙʣʦʥ Term ʟʘʜʘʝʪ ʛʨʘʤʤʘʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫ-

ʨʫ ʪʝʨʤʠʥʘ, Defin ï ʰʘʙʣʦʥ ʦʧʨʝʜʝʣʷʶʱʝʡ ʪʝʨʤʠʥ ʬʨʘʟʳ (ʪʦʣʢʦʚʘʥʠʝ). 

ɽʩʣʠ ʵʪʦ ʧʨʘʚʠʣʦ ʧʨʠʤʝʥʠʪʴ ʢ ʪʝʢʩʪʫ ...ʧʦʜ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ʧʦʥʠʤʘʶʪʩʷ ʚʩʝ ʧʨʠʨʦʜʥʳʝ, ʣʶʜʩʢʠʝ ʠ ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʯʝʣʦʚʝʢʦʤ ʨʝʩʫʨʩʳ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ..., ʪʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʠʟʚʣʝʯʝʥʠʷ ʧʦʣʫʯʠʤ ʪʝʢʩʪ: ʕʢʦʥʦʤʠʯʝʩʢʠʝ 

ʨʝʩʫʨʩʳ ï ʚʩʝ ʧʨʠʨʦʜʥʳʝ, ʣʶʜʩʢʠʝ ʠ ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʯʝʣʦʚʝʢʦʤ ʨʝʩʫʨʩʳ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. 

ɼʨʫʛʠʤ, ʙʣʠʟʢʠʤ ʧʦ ʥʘʟʥʘʯʝʥʠʶ, ʥʦ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤ 

ʧʨʠʣʦʞʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʧʦʩʪʨʦʝʥʠʷ ʧʨʝʜʤʝʪʥʦʛʦ ʫʢʘ-
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ʟʘʪʝʣʷ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ. ʇʨʝʜʤʝʪʥʳʡ ʫʢʘʟʘʪʝʣʴ (back-

of-the-book-index) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʧʝʨʝʯʝʥʴ ʦʙ-

ʩʫʞʜʘʝʤʳʭ ʚ ʜʦʢʫʤʝʥʪʝ ʢʣʶʯʝʚʳʭ ʪʝʨʤʠʥʦʚ, ʧʦʥʷʪʠʡ ʠ ʦʙʲʝʢʪʦʚ ʧʨʝʜ-

ʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʇʆ), ʩ ʫʢʘʟʘʥʠʝʤ ʩʪʨʘʥʠʮ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʪʝʢʩʪʝ. ʆʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʫʢʘʟʘʪʝʣʝʡ 

(ʚʝʩʴʤʘ ʜʘʣʝʢʠʤʠ ʜʦ ʧʦʣʥʦʛʦ ʨʝʰʝʥʠʷ) ʷʚʣʷʶʪʩʷ:  

¶ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʪʝʢʩʪʘ ʪʝʨʤʠʥʦʚ, ʧʦʥʷʪʠʡ ʠ ʥʘʟʚʘʥʠʡ ʦʙʲʝʢʪʦʚ ʇʆ; 

¶ ʬʠʣʴʪʨʘʮʠʷ ʠ ʦʪʙʦʨ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ (ʢʣʶʯʝʚʳʭ);  

¶ ʚʳʷʚʣʝʥʠʝ ʩʚʷʟʝʡ ʦʪʦʙʨʘʥʥʳʭ ʧʦʥʷʪʠʡ (ʩʠʥʦʥʠʤʠʠ ʠ ʘʩʩʦʮʠʘʪʠʚʥʳʭ); 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʤʝʩʪ ʠʭ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʜʦʢʫʤʝʥʪʝ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʦʜʟʘʜʘʯ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʣʝʢʩʠʢʦ-

ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʰʘʙʣʦʥʳ ʷʟʳʢʘ LSPL, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʜʘʶʱʠʝ ʠʟʚʣʝʯʝʥʠʝ 

ʪʝʨʤʠʥʦʚ ʠʟ ʪʠʧʠʯʥʳʭ ʬʨʘʟ-ʦʧʨʝʜʝʣʝʥʠʡ ʪʝʨʤʠʥʦʚ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʫʶʱʠʝ 

ʚʳʷʚʣʝʥʠʝ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʥʦʥʠʤʦʚ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʚʚʦʜʷʪʩʷ ʚʤʝʩʪʝ 

ʩ ʦʩʥʦʚʥʳʤ ʪʝʨʤʠʥʦʤ (ʥʘʧʨʠʤʝʨ: ...ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʦʧʨʝʜʝʣʠʪʝʣʝʤ, ʠʣʠ 

ʜʝʪʝʨʤʠʥʘʥʪʦʤ ʤʘʪʨʠʮʳ...). ʂʨʦʤʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʛʦ ʥʘʙʦʨʘ ʰʘʙʣʦʥʦʚ 

ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʣʦʞʝʥʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ [ɽʬʨʝʤʦ-

ʚʘ, 2013] ʩʪʨʘʪʝʛʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʪʝʢʩʪʘ ʪʝʨʤʠʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ ʩ ʫʯʝʪʦʤ ʨʘʟʥʳʭ ʪʠʧʦʚ ʰʘʙʣʦʥʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʘʙʦʪʝ ʦʧʠʩʘʥʘ ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʨʘʩʧʦ-

ʟʥʘʚʘʥʠʷ ʚ ʪʝʢʩʪʘʭ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ ʠʭ ʬʦʨʤʘʣʴʥʦʤʫ 

ʦʧʠʩʘʥʠʶ ʚ ʚʠʜʝ ʣʝʢʩʠʢʦ-ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʰʘʙʣʦʥʦʚ ʷʟʳʢʘ LSPL ʠ ʠʟʚʣʝ-

ʯʝʥʠʶ ʠʟ ʥʠʭ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. LSPL-ʰʘʙʣʦʥʳ ʠ ʧʨʘʚʠʣʘ ʦʢʘʟʘʣʠʩʴ 

ʜʦʩʪʘʪʦʯʥʦ ʛʠʙʢʠʤ ʠ ʤʦʱʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʧʦ 

ʭʘʨʘʢʪʝʨʫ ʠ ʩʣʦʞʥʦʩʪʠ ɽʗ-ʧʨʠʣʦʞʝʥʠʡ. ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʧʨʠ ʵʪʦʤ 

ʠʛʨʘʶʪ ʥʦʚʘʷ ʚʩʪʨʦʝʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʝʮʠʬʠʢʘʮʠʠ ʠʟʚʣʝʢʘʝʤʦʛʦ ʪʝʩʪʘ 

ʠ ʩʠʥʪʝʟʘ ʥʦʚʳʭ ʰʘʙʣʦʥʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚʠʟʫʘʣʴʥʘʷ ʩʨʝʜʘ ʘʥʘ-

ʣʠʟʘ ʪʝʢʩʪʦʚ ʧʦ ʰʘʙʣʦʥʘʤ. 

ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʷʟʳʢʘ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʝʛʦ ʚʳʨʘʟʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʚʚʝʜʝʥʠʝ ʚ 

ʷʟʳʢ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʢ ʫʩʣʦʚʠʷʤ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠ ʢʦʥ-

ʢʨʝʪʠʟʘʮʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɹʦʣʝʝ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʷʚ-

ʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʦʧʝʨʘʮʠʠ-ʩʚʷʟʢʠ ~, ʦʙʦʟʥʘʯʘʶʱʝʡ ʧʨʦʠʟ-

ʚʦʣʴʥʳʡ ʧʦʨʷʜʦʢ ʵʣʝʤʝʥʪʦʚ ʰʘʙʣʦʥʘ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʘʢʪʥʦ 

ʦʧʠʩʳʚʘʪʴ ʪʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʘʢ ʛʣʘʛʦʣ ʠ ʝʛʦ ʜʦʧʦʣʥʝʥʠʝ (ʢʦʪʦʨʳʝ ʤʦ-

ʛʫʪ ʩʪʦʷʪʴ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ: V ~ N). ʋʢʘʟʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʢʘ ʦʪ-

ʩʫʪʩʪʚʫʶʪ ʚʦ ʚʩʪʨʦʝʥʥʳʭ ʷʟʳʢʘʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʠʟʚʣʝʯʝ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʪʝʢʩʪʦʚ. 
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çɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠè, ʄʦʩʢʚʘ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠʩʢʘʞʝʥ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʝʢʩʪʝ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʠʟ ʩʝʪʠ ʠ 
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A linguistic method for determining whether given text is a rumor or dis-

information is proposed, based on web mining and linguistic technology 

comparing two text fragments. We hypothesize about a family of content 

generation algorithms which are capable of producing deception from a 

portion of genuine, original text. We then propose a disinformation de-

tection algorithm which finds a candidate source of text on the web and 

compares it with the given text, applying parse thicket technology. Parse 

thicket is a graph combined from a sequence of parse trees augmented 

with inter-sentence relations for anaphora and rhetoric structures. We 

evaluate our algorithm in the domain of customer reviews, considering a 

product review as an instance of possible deception. It is confirmed as a 

plausible way to detect rumor and deception in a web document. 

Keywords: disinformation, web mining, parse thicket 

Introduction  

Information that is published on the web and propagates through social net-

works can carry a lot of false claims. Published once, it can be copied into multi-

ple locations with some edits and make an impression that multiple sources con-

firm untrue facts and fake opinions. Such fake information, rumor or deception 

may be distributed to manipulate public opinion; therefore its sources and posting 

of its various versions needs to be identified as fast as possible. 

A fast growth of online information sharing media has made it possible for 

rumor to spread rather quickly. Unreliable sources can quickly spread inaccu-

rate and intentionally false information in large quantities, so it is crucial to 

design systems to detect both misinformation and deception at the time it is 

indexed by search engines, included in feeds, etc. 

In this study we are concerned with high volume of deception, assuming it is 

created and distributed automatically. It is hard to scale manual writing process 

and manual distribution, so for real attempts to manipulate public opinion we 
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expect automated agents to create content [Galitsky and Kuznetsov, 2013]. The 

working assumption is that a certain content source would be exploited by such 

agents, given their mission. These agents take genuine content, substitute certain 

entities in favor of their mission, and distribute it. Moreover, the agents are ex-

pected to do some text re-phrasing to avoid easy detection of the real sources. 

In a number of problems similar to rumor detection on the web, such as 

spam detection on the web, solutions are based on learning features other than 

linguistic, including the structure of sources, behavioral and social media 

[Qazvinian et al., 2011, Hu et al., 2013]. In our case, only textual data is availa-

ble, so rather deep linguistic analysis is required. 

1. Definitions and examples 

Deception (text1, text2) is a measure on a mapping of two graphs for texts 

text1 and text2. It measures a number of substituted nodes and returns the truth 

value if text2 is determined to be a deception (rumor, distortion, inadequate 

modification) of text1. 

We call a graph representing syntactic, shallow semantic and shallow dis-

course structure of text a Parse thicket. It is a set of parse trees for each sen-

tence connected with inter-sentence links for anaphora and rhetoric relations 

[Galitsky, 2013]. 

The idea of publishing similar portions of information in various places to 

affect the public opinion is nicely expressed in the following quote: "See, in my 

line of work you got to keep repeating things over and over and over again for 

the truth to sink in, to kind of catapult the propaganda." George W. Bush - 43rd 

US President. 

One can see how this procedure can be automated by taking a piece of in-

formation, rewriting it multiple times (which is entity/attribute substitution in 

our case) and publishing it in multiple places: ñPolitical language é is de-

signed to make lies sound truthful and murder respectable, and to give an ap-

pearance of solidity to pure wind.ò George Orwell. 

Instead of relying on social network topology information to track the 

sources and propagation of deception and disinformation, in this work we rely 

on linguistic means to perform a similarity assessment between a given text and 

a candidate for its source on the web. The finding procedure of textual sources 

is conducted via web mining, employing search engine APIs. 

According to [Mintz, 2013], the best ways to find if a piece of information 

is factual is to use common sense. A reader should verify if a piece of infor-

mation makes sense, if the founders or reporters of the sites are biased or have 

an agenda, and look at where the sites may be found. Readers must have a bal-

ance of what is truth and what is wrong. There is always a chance that even 

readers who have this balance will believe an error or they will disregard the 
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truth as wrong. [Libicki, 2007] says that prior beliefs or opinions affect how 

readers interpret information as well. When readers believe something to be 

true before researching it, they are more likely to believe something that sup-

ports their prior thoughts. This may lead readers to believe disinformation. 

We use an example of well-known deception to analyze how it can be poten-

tially scaled up. In early 2007 Wikipedia community was appalled when an active 

contributor (believed by the site to be a professor of religion with advanced de-

grees in theology and canon law), was exposed as being nothing more than a 

community college drop-out. The person at the center of this controversy was 

"Essjay" (Ryan Jordan), a 24-year-old from Kentucky with no advanced degrees, 

who used texts such as Catholicism for Dummies to help him correct articles on 

the penitential rite and transubstantiation. What we observe here is that substitut-

ing certain entities in popular religious texts, one can produce scholarly articles. 

2. Discovering disinformation and deception 

2.1 A high-level view of a hypothetical deception creation tool 

To be able to identify text containing rumor and deception, we need to hy-

pothesize about a tool which would create it in arbitrary domain. For an effi-

cient rumor producing tool, it needs some relevance machinery to filter content 

suitable to be included in the resultant text on one hand, and also a mechanism 

to track the rhetoric structure of the produced text, for example, by copying it 

from the source. A typical creative writing activity of an average author is 

searching and browsing the web for relevant information, then finding pieces 

and merging them together, followed by final text polishing. The objective of 

the rumor creation tool would be to simulate human intellectual activity while 

writing an essay, searching the web for relevant content and combining it in a 

proper way. Such a tool would implement deception (text1, text2) as a genera-

tion of text2 given text1  by mining the web for fragments text1ó similar to text1. 

These fragments then need to be approved by deception (text1, text1ó). 

For web-based content generation, relevance of formed text to the seed sentence 

is essential. A number of attempts to reformulate a text for the purpose of making it 

original are well known to search engines on one hand and produce uninteresting 

and semantically non-cohesive content even at the single sentence level. 

Our assumption for generation deception is the following. In most cases it is 

very hard to really invent a new phrase. But something linguistically similar has 

been posted somewhere on the web. So the task has two parts: find this piece of 

text, and substitute initial entities from seed sentences in the mined sentences 

and merge them. 

2.2. Deception generation algorithm 

Input: Seed - one or more sentences about the respective topics. 

Output: Set of deception texts. 

https://en.wikipedia.org/wiki/Belief
https://en.wikipedia.org/wiki/Opinion
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1. Iterate through each original sentence: 

a. Build block of content for each sentence, 

b. Merge all blocks together. 

2. Extract significant noun phrases from the seed sentence to form a query. 

3. If such queries do not deliver significant number of relevant sentences:  

a. Use the whole sentence as a search engine query, 

b. Filter our content which is duplicated to the seed. 

4. Run search queries via search engine API or scraped, using Bing, Yahoo 

API or Google, as well as their /news subdomains depending on the top-

ic of generated content. 

5. Collect search results. 

6. Loop through the parts of the search snippets to see which fragments are 

relevant to the seed one. 

7. If only a fragment of snippet occurs in the snippet: 

a. Go to the original page, 

b. Download the original page, 

c. Find the fragment, 

d. Extract the fragment, 

8. For all fragments obtained from the snippets: 

a. Verify appropriateness to form the content. Appropriateness is de-

termined based on grammar rules. A fragment needs to include a 

verb phrase and/or be opinionated [Galitsky et. al., 2008]. 

b. Verify relevance to the seed sentence. Relevance is determined based 

on the operation of syntactic and discourse generalization which al-

lows a domain-independent semantic measure of topical similarity 

between a pair of texts. Discourse relations include rhetorical [Mann 

and Thompson, 1988] and anaphoric links between the parts of a 

sentence. 

Letôs consider an example. For the sentence ñGive me a break, there is no 

reason why you can't retire in ten years if you had been a rational investor and 

not a crazy traderò we form the query for search engine API: +rational 

+investor +crazy +trader. 

From search results we remove duplicates, including ñDerivatives: Implica-

tions for Investors | The <b>Rational</b> Walkò. 

From the search results we show generalization [Galitsky et al., 2012] re-

sults for two texts: 

Generalization: np [[IN-in DT-a JJ-* ],  [DT -a JJ-* JJ-crazy ],  [JJ-rational 

NN-* ] ,  [DT-a JJ-crazy ]] score=0.9. 

Rejected candidate fragment: Rational opportunities in a crazy silly world. 
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Generalization: np [[VBN-* DT-a JJ-* JJ-rational NN-investor],  [DT-a JJ-

* JJ-rational NN-investor ]] vp [[DT-a ],  [VBN-* DT-a JJ-* JJ-rational NN-

investor ]],coref[[PRP-*] , [PRP-*]]  score=2.2 

Accepted fragment: ñI can explain why I have little pretensions about being 

a so-called órational investorôò. 

As the reader can see, the latter text has significantly stronger syntactic and 

discourse commonality with the seed one, compared to the former one, so it is 

expected to serve as a relevant part of generated content about ñrational inves-

torò from the seed sentence. 

2.3. Deception detection algorithm 

Linguistic technology which recognizes deception content needs to be de-

veloped hand-in-hand with content generation linguistics. If a content genera-

tion algorithm does rephrasing on the sentence level, applying parse tree-based 

representation, then a recognition algorithm needs at least as detailed linguistic 

representation as parse trees. Furthermore, if a content generation algorithm 

relies on inter-sentence level discourse structure, it needs to be represented by a 

detection algorithm as well. 

Input: a portion of text (possibly published on the web) 

Output: categorization of input text as normal or deception (also including 

the original authentic information, and its source). 

1. For a given portion of text (seed), find most significant sentences; 

2. For each of the most significant sentences, form a query from the noun 

phrases, so that the head noun must occur and other nouns and adjec-

tives should occur. 

3. Run the search and collect all search results for all queries. 

4. Identify common search results for the set of queries 

5. Form the set of candidate texts 

6. For each candidate, compare it with the seed at the syntactic and dis-

course level. If high similarity is found, along with the substituted entity, 

then deception is found. 

7. Identify the mapping of entities and their attributes from the seed text to 

the source text. Highlight substituted entities and attributes. 

8. Identify sentiments added to the seed text compared to the source. 

For the steps 6) - 8) we use our parse thicket text representation with named 

entities as additional labels. 

3. Preliminary evaluation 

Although the spam web data sets are available, this is not true for the ru-

mor-related web data other than social and manually written. We automatically 

formed the Seed Text dataset by mining the web for opinions/reviews. It in-

cludes 140 seed texts, from simple sentences of less than fifteen words to a 
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fairly detailed multi-sentence product review. The size of the seed needs to 

correspond to the size of the identified source portion of text.    

We collected a set of thousand product recommendations and consider them 

as ñdeceptionò relative to the product features descriptions by the manufactur-

ers and retailers. Given a set of product queries, we obtained a few opinionated 

texts on each: https://code.google.com/p/relevance-based-on-parse-trees. 

In the context of our evaluation, the opinionated data can be viewed as po-

tentially being a rumor, and actual product description as a source. The task is 

to identify the proper source on the web along with the set of substituted attrib-

utes. Hence we believe our evaluation domain is relevant to an actual deception 

domain in terms of web mining properties and its linguistic features. 

We manually reviewed the rumor finding sessions and made assessments of 

precision and recall (Table 1). Once can see that the more information we have 

in the seed (the longer the text), the higher the precision of rumor identification 

procedure is, and the lower the percentage of identified attributes is. Recall and 

the proportion of identified sentiments do not significantly depend on the size 

of seed text. 

Table 1. 

Seed text fragments /size Recall of 

finding 

source 

page, % 

Precision of 

finding 

source 

page,% 

Substituted 

attributes 

found, % 

Sentiments 

found, % 

Single sentence, <15 words 71.2 67.2 78.9 62 

Long compound sentence, >15 

words 

67.4 73.3 71.6 70.1 

2-3 sentences 72.9 72.1 65 64.5 

4-5 sentences 70.4 80.6 62.7 61.3 
 

4. Related work 

[Seo et al., 2012] focused on two problems related to mitigation of false 

claims in social networks, based on the source topology rather than linguistic 

approach. First, the authors study the question of identifying sources of rumors 

in the absence of complete provenance information about rumor propagation. 

Secondly, they study how rumors (false claims) and non-rumors (true infor-

mation) can be differentiated. The problem of identifying rumor and misinfor-

mation on the web is much harder than identifying spam web pages. For the 

latter task, an analysis of extracted links to suspicions sites (which belong to a 

typical spam category) is sufficient for web spam identification [Webb et al., 

2006]. On the contrary, to find a rumor or deception, the content and links are 

https://code.google.com/p/relevance-based-on-parse-trees
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usually irrelevant, and word-level, sentence-level and discourse level analyses 

are essential. 

Interpersonal relationships often drive to large-scale changes to the opinions 

in a social network or community and have a dominant effect on opinion adop-

tion and spread. Many models have been proposed to study this effect as the 

Voter Model [Clifford, 1973], Bass Model [Bass, 1969]. 

Spam has historically been studied in the contexts of e-mail but recently, re-

searchers have begun to look at opinion spam as well [Wu et al., 2010; Yoo and 

Gretzel, 2009]. Jindal and Liu [2008] find that opinion spam is both widespread 

and different in nature from either e-mail or Web spam. Using product review 

data, and in the absence of gold-standard deceptive opinions, they train models 

using features based on the review text, reviewer, and product, to distinguish 

between duplicate opinions (considered deceptive spam) and non-duplicate 

opinions (considered truthful). 

Most of the modern opinion spam detection researches are based on a cou-

ple of approaches for obtaining labeled data, which usually fall into two catego-

ries. The first relies on the judgements of human annotators [Jindal et al., 2010; 

Mukherjee et al., 2012]. However, recent studies show that deceptive opinion 

spam is not easily identified by human readers [Ott et al., 2011]. An alternative 

approach, as introduced by Ott et al. [2011], crowdsourced deceptive reviews 

using Amazon Mechanical Turk. Despite the advantages of soliciting deceptive 

gold-standard material from Turkers (it is easy, large-scale, and affordable), it 

is unclear whether Turkers are representative of the general population that 

generate fake reviews, or in other words, Ott et al.ôs data set may correspond to 

only one type of online deceptive opinion spam ð fake reviews generated by 

people who have never been to offerings or experienced the entities. It turns a 

construction of more or less universal deception detection tool to a very sophis-

ticated problem. In our research we focus only on computer-generated decep-

tion which is slightly different from, i.e. spam opinions which are not written 

manually but only picked together from the different existing sources. It makes 

our approach less universal but more flexible and corpus-independent. 

Conclusions 

We proposed linguistic method for determining whether given text is a ru-

mor or disinformation, based on web mining and discourse-level linguistic 

technology comparing two paragraphs of text. 

We were unable to find a systematic source of deception on the web. How-

ever, opinionated data on user products being related to product descriptions, 

turned out to be an adequate way to evaluation of out algorithm. We confirmed 

that it performs fairly well in identifying textual sources on the web, entity sub-

stitution and sentiment detection. Our evaluation addressed the cases of various 
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complexities of text and demonstrated that deception can be detected varying 

from a single sentence to a paragraph containing up to five sentences (having 

entities substitution distributed through this portion of text). 

The contribution of this paper is an application of a sentence level linguistic 

technology augmented with a discourse level. Our approach is capable of veri-

fying that one piece of text is result of a deception based on another piece of 

text. 
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ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ ʠʤ. ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥʘ ʈɸʅ, 

ʌʀʎ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè ʈɸʅ, ʄʦʩʢʚʘ 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʘ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ ʘʥʘʣʠʟʘ ʢʦʥʪʝʥʪʘ ʦʥʣʘʡʥ-ʢʦʥʩʫʣʴʪʘʮʠʡ ʚʝʜʫʱʝ-

ʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʨʝʩʫʨʩʘ ʈʫʥʝʪʘ ï ɿʜʦʨʦʚʴʝ Mail.Ru. ʇʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʘʥʘʣʠʟʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʥʣʘʡʥ-ʢʦʥʩʫʣʴʪʘʮʠʡ, ʧʨʠʯʠʥʳ, ʧʦ ʢʦʪʦ-

ʨʳʤ ʧʘʮʠʝʥʪʳ ʠʣʠ ʠʭ ʙʣʠʟʢʠʝ ʦʙʨʘʱʘʶʪʩʷ ʢ ʚʨʘʯʘʤ ʚ ʨʝʞʠʤʝ ʦʥ-

ʣʘʡʥ, ʢʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ ʠ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʟʘʪʨʘʛʠʚʘʶʪ ʘʚʪʦʨʳ 

ʩʦʦʙʱʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʚ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʟʘʙʦʪʳ 

ʦ ʟʜʦʨʦʚʴʝ (ʤʝʜʠʮʠʥʘ, ʬʘʨʤʘʮʝʚʪʠʢʘ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʚ ʦʙʣʘʩʪʠ ʤʘʨ-

ʢʝʪʠʥʛʘ ʤʝʜʠʮʠʥʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʥʣʘʡʥ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʤʝʜʠʮʠʥʩʢʠʡ ʧʦʨʪʘʣ, 

ʮʠʬʨʦʚʘʷ ʤʝʜʠʮʠʥʘ, ʪʝʣʝʤʝʜʠʮʠʥʘ, ʬʘʨʤʘʮʝʚʪʠʢʘ, ʧʦʪʨʝʙʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʟʚʣʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʪʝʢʩʪʦʚ, ʘʥʘʣʠʪʠʢʘ ʥʘ 

ʟʥʘʥʠʷʭ, ʧʦʜʜʝʨʞʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ɺʚʝʜʝʥʠʝ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. ɺʦ-ʧʝʨʚʳʭ, ʦʙʲʝʤʳ ʢʦʥʪʝʥʪʘ, 

ʢʘʢ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ï ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ 

ʧʨʘʢʪʠʢʦʚ, ʪʘʢ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʦʚ (ʧʘʮʠʝʥʪʦʚ, 

ʯʣʝʥʦʚ ʠʭ ʩʝʤʝʡ ʠ ʜʨ.), ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʛʦ ʢʦʥʪʝʥʪʘ ʙʝʟ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ. 
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ɺʦ-ʚʪʦʨʳʭ, ʚ ʤʝʜʠʮʠʥʝ ʠ ʥʘʫʢʘʭ ʦ ʞʠʟʥʠ ʚ ʮʝʣʦʤ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʝʪʩʷ 

ʨʷʜ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʦʨʳʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʘʥʘʣʠʪʠʢʘ ʚ 

ʜʘʥʥʦʡ ʩʬʝʨʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʫʢʠ, ʠ ʩ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ ʙʠʟʥʝʩʘ. ɺ-ʪʨʝʪʴʠʭ, ʚ ʈʦʩʩʠʠ ʠ ʤʠʨʝ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʝʜʝʪʩʷ ʘʢ-

ʪʠʚʥʘʷ ʜʠʩʢʫʩʩʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʮʠʬʨʦʚʦʡ ʤʝʜʠʮʠʥʳ ʠ ʪʝʣʝʤʝʜʠʮʠʥʳ. ʕʪʦ, 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʚʳʰʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʥʪʝʥʪʘ ʤʝʜʠʮʠʥʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʦʩʦʙʝʥʥʦ ʢʣʘʩʩʘ 

Web 2.0, ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ çʠʥʩʘʡʪʦʚè, ʩʚʷʟʘʥʥʳʭ ʩ ʜʠʩʪʘʥ-

ʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʦʡ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ rʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ, ʧʦʩʚʷʱʝʥʥʦʛʦ 

ʩʝʤʘʥʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʢʨʫʧʥʝʡʰʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʨʝʩʫʨʩʘ ʈʫʥʝʪʘ ï 

ɿʜʦʨʦʚʴʝ Mail.Ru (660 106 ʧʦʩʝʪʠʪʝʣʝʡ, 1 166 983 ʚʠʟʠʪʦʚ ʚ ʜʝʥʴ ʧʦ ʩʦ-

ʩʪʦʷʥʠʶ ʥʘ 25.07.2016
1
). ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʟʜʘʥʥʦʡ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 

ʩʠʩʪʝʤʳ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʙʦʣʝʝ 300 000 

ʢʦʥʩʫʣʴʪʘʮʠʡ (ʧʘʨ çʚʦʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʥʣʘʡʥ-ʢʦʥʩʫʣʴʪʘʮʠʠ ï ʦʪʚʝʪ 

ʢʦʥʩʫʣʴʪʘʥʪʘè) ʧʦ 34 ʥʘʧʨʘʚʣʝʥʠʷʤ (ʨʫʙʨʠʢʘʤ, ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ, ʦʪʨʘʩʣʷʤ 

ʤʝʜʠʮʠʥʳ). 

ʀʟʣʦʞʝʥʠʝ ʦʨʛʘʥʠʟʦʚʘʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʈʘʟʜʝʣ 1 ʧʦʩʚʷʱʝʥ ʜʝ-

ʪʘʣʠʟʘʮʠʠ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ, ʘ ʪʘʢʞʝ ʢʨʘʪʢʦʤʫ ʦʙʟʦʨʫ ʨʘʟʨʘʙʦʪʦʢ ʚ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʨʦʝʢʪʘ. ɺ ʨʘʟʜʝʣʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʜ-

ʭʦʜ ʢ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʚʝʜʝʥʳ ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʨʘʟʨʘʙʦʪʘʥ-

ʥʦʡ ʩʠʩʪʝʤʝ. ɺ ʨʘʟʜʝʣʝ 3 ʦʙʩʫʞʜʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ. 

 

1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʉʦʩʪʦʷʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ  

ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʧʨʘʚ-

ʣʝʥʥʦʩʪʠ (ʚ ʪ.ʯ. ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ), ʘʥʘʣʠʪʠʢʠ, ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʠ ʠ ʧʨʘʢʪʠʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʩʬʝʨʝ ʟʘʙʦʪʳ ʦ ʟʜʦʨʦʚʴʝ, ʯʘʩʪʦ ʧʦ-

ʧʨʝʞʥʝʤʫ ʩʪʨʘʜʘʶʪ ʦʪ ʥʝʜʦʩʪʘʪʢʘ ʪʘʢʠʭ ʩʚʝʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʩʨʝʜʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ real world 

evidence (çʩʚʠʜʝʪʝʣʴʩʪʚʘ ʠʟ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘè). ʊʘʢʦʛʦ ʨʦʜʘ ʩʚʝʜʝʥʠʷ ʤʦ-

ʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʜʦʢʫʤʝʥʪʦʚ, ʬʠʢʩʠ-

ʨʫʶʱʠʭ ʧʨʦʮʝʩʩ ʦʙʱʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ ʪ.ʯ. 

ʚ ʨʝʞʠʤʝ ʫʜʘʣʝʥʥʳʭ ʢʦʥʩʫʣʴʪʘʮʠʡ. ʆʜʥʘʢʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʣʘʩʩʫ Web Listening, ʥʘʧʨʠʤʝʨ, ʩʨʝʜʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʠʰʴ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʘʥʘʣʠʟ. ʊʘʢʠʝ ʩʠ-

ʩʪʝʤʳ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʫʯʝʥʠʝ ʦʙʱʠʭ ʩʚʝʜʝʥʠʡ ʦ ʩʝʛʤʝʥʪʘʮʠʠ ʘʫʜʠ-

ʪʦʨʠʠ, ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʪʦʥʘʣʴʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʙʨʝʥʜʦʚ, 
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ʚʳʷʚʣʝʥʠʝ çʘʛʝʥʪʦʚ ʚʣʠʷʥʠʷè. ʇʨʠ ʵʪʦʤ ʠʭ ʮʝʣʴʶ ʥʝ ʷʚʣʷʝʪʩʷ ʚʩʝʩʪʦʨʦʥ-

ʥʠʡ ʘʥʘʣʠʟ ʩʮʝʥʘʨʠʝʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ, ʧʨʠʛʦʜʥʳʡ, ʥʘʧʨʠʤʝʨ, ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʨʘʟʨʘʙʦʪʯʝ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʤʝʜʠʮʠʥʝ ʠʣʠ ʬʘʨʤʘʮʝʚʪʠʢʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʨʝʜʢʠʭ ʠʩʢʣʶʯʝʥʠʡ, ʪ.ʝ. ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʙʦʣʝʝ ʛʣʫʙʦʢʠʡ, ʧʨʝʜʤʝʪʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʝ-

ʩʫʨʩʳ PatientsLikeMe
1
 ʠ Treato

2
. ʈʝʩʫʨʩ PatientsLikeMe ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʦʙʱʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ. ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʥʘʣʠʟʘ ʚʠʜʦʚ ʪʝʨʘʧʠʠ (ʚʢʣʶ-

ʯʘʷ ʧʨʝʧʘʨʘʪʳ), ʩʠʤʧʪʦʤʦʚ, ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʜʨʫʛʠʭ ʘʩʧʝʢʪʦʚ ʦʧʳʪʘ 

ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʙʦʣʝʟʥʝʡ. ɺ ʯʠʩʣʦ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʨʝʩʫʨʩʘ ʚʭʦʜʠʪ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʡʪʠ ʜʨʫʛʦʛʦ ʧʘʮʠʝʥʪʘ, çʧʦ-

ʭʦʞʝʛʦ ʥʘ ʤʝʥʷè, ʠ ʫʟʥʘʪʴ ʦ ʝʛʦ ʦʧʳʪʝ ʙʦʨʴʙʳ ʩ ʪʦʡ ʠʣʠ ʠʥʦʡ ʙʦʣʝʟʥʴʶ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʙ-

ʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ. ɺ ʙʘʟʝ ʜʘʥʥʳʭ ʨʝʩʫʨʩʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʦʣʝʝ 400 000 

ʯʣʝʥʦʚ ʩʦʦʙʱʝʩʪʚʘ, ʙʦʣʝʝ 2 500 ʩʦʩʪʦʷʥʠʡ, ʙʦʣʝʝ 35 ʤʣʥ. ʬʘʢʪʦʚ (data 

points) ʦ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʉʚʝʜʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʙʘʟʝ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʭ 

ʘʥʘʣʠʟʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ, ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʤʝʜʠʮʠʥʝ ʠ ʬʘʨʤʘʮʝʚʪʠʢʝ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʦʩʦʙʝʥʥʦ-

ʩʪʴʶ ʨʝʩʫʨʩʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʦʩʥʦʚʘʥ ʥʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘʧʦʣʥʷʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʚʨʫʯʥʫʶ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ 

ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʩ ʜʨʫʛʦʡ ï ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝʤ. ɺ ʫʢʘʟʘʥʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʨʝʩʫʨʩ Treato ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʩ ʪʦʯ-

ʢʠ ʟʨʝʥʠʷ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʦʧʠʩʳʚʘʝʤʦʛʦ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʦʝʢʪʘ. Treato 

ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʝʜʫʱʠʭ 

ʧʨʦʬʠʣʴʥʳʭ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʦʚ ʠ ʧʦʨʪʘʣʦʚ (ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʬʦʨʫʤʳ ʠ ʜʨ.) 

ʩʦ ʩʣʦʛʘʥʦʤ ñSee what millions of patients are sayingò. ʇʦ ʜʘʥʥʳʤ Treato, ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʩʠʩʪʝʤʦʡ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 2 399 748 414 ʩʦ-

ʦʙʱʝʥʠʡ (ʧʦʩʪʦʚ), ʩʦʜʝʨʞʘʱʠʭ ʩʚʝʜʝʥʠʷ ʦ 14 748 ʩʦʩʪʦʷʥʠʷʭ ʠ ʩʠʤʧʪʦʤʘʭ 

ʠ ʦ 26 616 ʧʨʝʧʘʨʘʪʘʭ / ʚʠʜʘʭ ʣʝʯʝʥʠʷ. ʆʩʥʦʚʥʳʝ ʪʠʧʳ çʦʙʲʝʢʪʦʚ ʠʥʪʝʨʝ-

ʩʘè, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ, ï ʣʝʢʘʨʩʪʚʝʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ ʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʝʧʘʨʘʪʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦ-

ʞʝʪ ʧʦʣʫʯʠʪʴ ʩʚʝʜʝʥʠʷ ʦ ʥʘʡʜʝʥʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʦʪ-

ʟʳʚʘʭ, ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩʦʩʪʦʷʥʠʷʭ ʠ ʜʨ. ʇʨʠ ʥʘʣʠʯʠʠ ʥʝʩʦ-

ʤʥʝʥʥʳʭ ʜʦʩʪʦʠʥʩʪʚ ʨʝʩʫʨʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ ʦʛʨʘʥʠʯʝʥʠʡ. ɸʥʘʣʠʟ 

ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. ʄʥʦʛʠʝ ʘʩʧʝʢʪʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʩʦʦʙʱʝʥʠʡ ʥʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ (ʦʥʪʦʣʦʛʠʷ ʨʝʩʫʨʩʘ ʥʝ ʚʢʣʶʯʘʝʪ ʤʥʦʞʝʩʪʚʘ 

ʦʙʲʝʢʪʦʚ ʠ ʬʘʢʪʦʚ, ʩʚʝʜʝʥʠʷ ʦ ʢʦʪʦʨʳʭ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʠʟʚʣʝʯʝʥʳ ʠʟ ʢʦʥ-

ʪʝʥʪʘ ʨʝʩʫʨʩʦʚ ʢʣʘʩʩʘ Web 2.0 ʚ ʩʬʝʨʝ ʤʝʜʠʮʠʥʳ, ʟʘʙʦʪʳ ʦ ʟʜʦʨʦʚʴʝ). 
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ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʟʘʜʘʯʘ ʚʩʝʩʪʦʨʦʥʥʝʛʦ, ʛʣʫʙʦʢʦʛʦ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʝʜʫʱʝʛʦ ʤʝʜʠ-

ʮʠʥʩʢʦʛʦ ʨʝʩʫʨʩʘ ʈʫʥʝʪʘ. ɺʳʧʦʣʥʝʥʠʝ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʠʣʦ ʙʳ 

ʫʯʝʩʪʴ ʚʩʝ ʘʩʧʝʢʪʳ çʦʧʳʪʘ ʧʘʮʠʝʥʪʘè (patient experience) ʠ ʨʝʰʠʪʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʝ ʥʠʞʝ ʙʠʟʥʝʩ-ʟʘʜʘʯʠ ï ʥʝ ʪʦʣʴʢʦ ʤʘʨʢʝʪʠʥʛʦʚʳʝ, ʥʦ ʠ ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʥʳʝ ʥʘ ʧʦʜʜʝʨʞʢʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʨʘʟʨʘʙʦʪ-

ʢʘʭ, ʘ ʪʘʢʞʝ ʚ ʦʙʣʘʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝʤ:  

¶ ʄʘʨʢʝʪʠʥʛʦʚʳʝ ʟʘʜʘʯʠ: 

o ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʨʝʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʘʫʜʠʪʦʨʠʠ;  

o ʟʘʣʦʞʠʪʴ ʬʫʥʜʘʤʝʥʪ ʠʟʫʯʝʥʠʷ ʪʨʝʥʜʦʚ;  

o ʩʦʦʪʥʝʩʪʠ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʨʳʥʢʘ;  

o ʦʮʝʥʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʚʷʟʥʦʩʪʠ ʩ ʜʨʫʛʠʤʠ ʨʘʟʜʝʣʘʤʠ ʨʝʩʫʨʩʘ;  

o ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʨʝʢʣʘʤʥʳʭ ʧʨʦʜʫʢʪʦʚ;  

o ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʤʝʜʠʘʧʣʘʥʠʨʦʚʘʥʠʷ;  

o ʧʨʝʜʦʩʪʘʚʠʪʴ ʘʥʘʣʠʪʠʢʫ ʨʝʢʣʘʤʦʜʘʪʝʣʷʤ ʠ ʧʘʨʪʥʝʨʘʤ; 

¶ ɿʘʜʘʯʠ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʨʘʟʨʘʙʦʪʢʘʭ, ʘ 
ʪʘʢʞʝ ʚ ʦʙʣʘʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʠ ʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ʧʨʠʤʝʨʳ): 

o ʚʳʷʚʠʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʟʘʨʦʞʜʘʶʱʠʝʩʷ 

ʨʳʥʦʯʥʳʝ ʪʨʝʥʜʳ, çʦʢʥʘ ʚʦʟʤʦʞʥʦʩʪʝʡè; 

o ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʪʠʧʦʚʳʭ ʩʮʝʥʘʨʠʝʚ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʠ ʣʝʯʝʥʠʷ, ʚ 

ʪ.ʯ. ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ, ʠ ʢʝʡʩʦʚ-ʠʩʢʣʶʯʝʥʠʡ, ʚʢʣʶʯʘʷ 

ʦʮʝʥʢʫ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʪʝʨʘʧʠʠ (compliance), ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʨʝʜʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʜʨ. ʘʩʧʝʢʪʳ; 

o ʠʩʩʣʝʜʦʚʘʪʴ ʩʫʙʲʝʢʪʠʚʥʳʝ ʦʮʝʥʢʠ ʧʘʮʠʝʥʪʦʚ ʠʣʠ ʠʭ ʙʣʠʟʢʠʭ ʚ ʯʘ-

ʩʪʠ ʢʘʯʝʩʪʚʘ, ʩʪʦʠʤʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ (patient 

experience); 

o ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʘʪʨʫʜʥʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʫ ʧʘʮʠʝʥʪʦʚ ʠ ʠʭ 

ʙʣʠʟʢʠʭ, ʚ ʪ.ʯ. ʚ ʧʨʠʚʷʟʢʝ ʢ ʨʘʟʣʠʯʥʳʤ ʦʪʨʘʩʣʷʤ ʤʝʜʠʮʠʥʳ, ʚʳ-

ʷʚʠʪʴ çʫʟʢʠʝ ʤʝʩʪʘè ʠ ʪʠʧʦʚʳʝ ʧʨʦʙʣʝʤʳ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ 34 ʥʘʧʨʘʚʣʝ-

ʥʠʷʤ (ʤʝʜʠʮʠʥʩʢʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ), ʠʟ ʥʠʭ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝ-

ʥʦ ʩʣʝʜʫʶʱʠʤ: ʘʣʣʝʨʛʦʣʦʛʠʷ ʠ ʠʤʤʫʥʦʣʦʛʠʷ; ʘʥʜʨʦʣʦʛʠʷ; ʙʦʣʝʟʥʠ ʩʦʩʫʜʦʚ; 

ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʷ; ʛʠʥʝʢʦʣʦʛʠʷ, ʞʝʥʩʢʦʝ ʟʜʦʨʦʚʴʝ; ʜʝʨʤʘʪʦʣʦʛʠʷ ʠ ʢʦʩʤʝ-

ʪʦʣʦʛʠʷ; ʜʠʝʪʦʣʦʛʠʷ; ʢʘʨʜʠʦʣʦʛʠʷ; ʥʝʚʨʦʣʦʛʠʷ; ʦʥʢʦʣʦʛʠʷ; ʦʪʦʣʘʨʠʥʛʦʣʦ-

ʛʠʷ; ʧʘʮʠʝʥʪ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ; ʧʝʜʠʘʪʨʠʷ; ʧʨʦʢʪʦʣʦʛʠʷ; ʧʫʣʴʤʦʥʦʣʦʛʠʷ; 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʥʘ; ʨʝʚʤʘʪʦʣʦʛʠʷ; ʨʝʧʨʦʜʫʢʪʦʣʦʛʠʷ; ʩʝʢʩʦʣʦʛʠʷ; ʪʝʨʘʧʠʷ; 

ʪʨʘʚʤʘʪʦʣʦʛʠʷ ʠ ʦʨʪʦʧʝʜʠʷ; ʫʨʦʣʦʛʠʷ; ʬʠʪʥʝʩ; ʵʥʜʦʢʨʠʥʦʣʦʛʠʷ. 
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2. ʇʦʜʭʦʜ ʢ ʠʟʚʣʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ  

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʢʦʥʪʝʥʪʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʚʝʨʩʠʷ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʦʨʘ Semantic Hub, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʩʠ-

ʩʪʝʤʫ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʘʥʘʣʠʟʘ ʩʦʮʠʘʣʴ-

ʥʳʭ ʩʝʪʝʡ, ʬʦʨʫʤʦʚ, ʤʝʜʠʮʠʥʩʢʠʭ ʧʦʨʪʘʣʦʚ ʩ ʥʘʣʠʯʠʝʤ ʢʦʥʩʫʣʴʪʘʮʠʦʥ-

ʥʳʭ ʩʝʨʚʠʩʦʚ ʠ ʜʨʫʛʠʭ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʢʣʘʩʩʘ Web 2.0 ʚ ʩʬʝʨʝ ʟʜʦʨʦ-

ʚʴʷ. ʃʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩʦʨ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʥʪʦʣʦʛʠʡ 

(Ontology-based Information Extraction, OBIE, [Efimenko et al., 2016a; 

Efimenko et al., 2016b]), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʦʜʭʦʜ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥ ʥʠ-

ʞʝ ʥʘ ʨʠʩ. 1. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʢʦʥʪʝʥʪʘ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʥʪʦʣʦ-

ʛʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʚʨʘʱʝʥʠʝ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ ʚʦ ʬʨʘʛʤʝʥʪ 

ʙʘʟʳ ʟʥʘʥʠʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ. 

 

 
ʈʠʩ. 1. ʀʣʣʶʩʪʨʘʮʠʷ ʧʦʜʭʦʜʘ OBIE ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʄʝʜʠʮʠʥʘè 

ɺ ʨʘʤʢʘʭ ʵʪʘʧʘ ʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʞʠʥʠʨʠʥʛʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʥʣʘʡʥ-

ʢʦʥʩʫʣʴʪʘʮʠʡ, ʧʨʠʯʠʥʳ, ʧʦ ʢʦʪʦʨʳʤ ʧʘʮʠʝʥʪʳ ʠʣʠ ʠʭ ʙʣʠʟʢʠʝ ʦʙʨʘʱʘʶʪ-

ʩʷ ʢ ʚʨʘʯʘʤ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ, ʢʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ ʠ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ 

ʟʘʪʨʘʛʠʚʘʶʪ ʘʚʪʦʨʳ ʩʦʦʙʱʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʧʝʨʝ-

ʯʝʥʴ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʡ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʩʦʦʙʱʝʥʠʷ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʜʥʦ ʩʦʦʙʱʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢ 

ʥʝʩʢʦʣʴʢʠʤ ʢʘʪʝʛʦʨʠʷʤ (ʨʠʩ. 2). ʇʦʩʢʦʣʴʢʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʢʦʥʩʫʣʴʪʘʮʠ-

ʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ, ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʘʚʪʦʨʳ 

ʟʘʧʨʦʩʦʚ (ʧʘʮʠʝʥʪʳ ʠ ʠʭ ʙʣʠʟʢʠʝ), ʥʦ ʠ ʢʦʥʩʫʣʴʪʘʥʪʳ, ʧʝʨʝʯʝʥʴ ʩʝʤʘʥʪʠ-

ʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʡ ʙʳʣ ʦʧʨʝʜʝʣʝʥ, ʚ ʪʦʤ ʯʠʩʣʝ, ʜʣʷ ʦʪʚʝʪʦʚ ʤʝʜʠʮʠʥʩʢʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ (ʪ.ʝ. ʜʣʷ ʧʘʨʳ çʚʦʧʨʦʩ-ʦʪʚʝʪè ʚ ʮʝʣʦʤ). ɼʘʣʝʝ ʨʘʩʩʤʘʪʨʠʚʘ-

ʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʦʙʱʝʥʠʷ (ʚʦʧʨʦʩʳ, ʧʦʩʪʳ) ʧʘʮʠʝʥʪʦʚ ʠ ʠʭ ʙʣʠʟʢʠʭ.  
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ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʦʥʪʦʣʦʛʠʠ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʢʘʪʝʛʦʨʠʠ ʤʦʛʫʪ 

ʠʤʝʪʴ ʨʘʟʣʠʯʥʫʶ ʧʨʠʨʦʜʫ, ʥʘʧʨʠʤʝʨ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʜʥʦʤʫ ʦʥʪʦʣʦʛʠ-

ʯʝʩʢʦʤʫ ʪʠʧʫ ʦʙʲʝʢʪʦʚ (ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʢʪ ʠʥʪʝʨʝʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ); 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʥʪʦʣʦʛʠʠ ʦʙʲʝʢʪ ʦʧʨʝʜʝʣʝʥ ʥʘ ʫʨʦʚʥʝ ʪʠʧʘ, ʘ ʚ ʪʝʢʩʪʝ 

ʩʦʦʙʱʝʥʠʷ ʬʠʛʫʨʠʨʫʝʪ ʢʦʥʢʨʝʪʥʳʡ ʵʢʟʝʤʧʣʷʨ. ʇʨʠʤʝʨʘʤʠ ʦʙʲʝʢʪʦʚ ʠʥ-

ʪʝʨʝʩʘ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʩʠʤʧʪʦʤʳ, ʙʦʣʝʟ-

ʥʠ, ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ (ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ, ʣʘʙʦʨʘʪʦʨʥʦʡ), ʙʠʦʤʘʨʢʝʨʳ, 

ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʚʠʜʳ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ ʜʨ. 

 

 
ʈʠʩ. 2. ʉʝʤʘʥʪʠʯʝʩʢʠʝ ʢʘʪʝʛʦʨʠʠ ʚ ʩʦʦʙʱʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʂʦʤʧʣʝʢʩʥʳʝ ʢʘʪʝʛʦʨʠʠ ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʦʥʪʦ-

ʣʦʛʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʢʘʢ ʫʞʝ ʫʢʘʟʳʚʘʣʦʩʴ 

ʚʳʰʝ, ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ ʩʚʷʟʘʥʘ ʩ ʪʠʧʦʤ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷ (ʩʫʪʴ, ʧʨʝʜʤʝʪ ʟʘʧʨʦʩʘ) ʠʣʠ ʧʨʠʯʠʥʦʡ, ʧʦ ʢʦʪʦʨʦʡ ʦʥ ʧʨʝʜʧʦʯʝʣ ʫʜʘ-

ʣʝʥʥʫʶ ʢʦʥʩʫʣʴʪʘʮʠʶ ʦʯʥʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʢʘʪʝʛʦʨʠʠ ʤʦʛʫʪ 

ʩʧʝʮʠʬʠʮʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʘʢʪʳ (ʥʘʧʨʠʤʝʨ, ʥʘʣʠʯʠʝ ʚ ʘʥʘʤʥʝʟʝ ʫ 

ʙʦʣʴʥʦʛʦ ʦʧʝʨʘʮʠʡ, ʘʥʝʩʪʝʟʠʠ, ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʬʘʢʪ ʙʝʨʝ-

ʤʝʥʥʦʩʪʠ) ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʝʤʘʪʠʢʠ, ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʦʩʥʦʚʥʦʡ ʪʝʤʝ 

ʚʦʧʨʦʩʘ, ʦʩʥʦʚʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʩʧʨʘʰʠʚʘʶʱʝʛʦ (ʥʘʧʨʠʤʝʨ, ʟʜʦʨʦʚʳʡ 

ʦʙʨʘʟ ʞʠʟʥʠ, ʧʠʪʘʥʠʝ ʠ ʪ.ʧ.). ʉʨʝʜʠ ʟʥʘʯʠʤʳʭ ʧʦʜʪʠʧʦʚ ʬʘʢʪʦʚ ʩʣʝʜʫʝʪ 

ʫʧʦʤʷʥʫʪʴ ʬʘʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ çʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤè ʧʘʮʠʝʥʪʘ ï ʦʧʨʝʜʝ-

ʣʝʥʥʳʤʠ ʵʪʘʧʘʤʠ ʣʝʯʝʥʠʷ ʠʣʠ ʜʠʘʛʥʦʩʪʠʢʠ, ʘ ʪʘʢʞʝ ʩ ʫʧʦʤʠʥʘʝʤʳʤʠ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ ʧʨʦʡʜʝʥʥʳʭ ʵʪʘʧʦʚ.  

ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʥʘ ʵʪʘʧʝ ʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʞʠʥʠʨʠʥʛʘ ʙʳʣʦ 

ʦʧʨʝʜʝʣʝʥʦ ʙʦʣʝʝ 100 ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʡ. ʆʧʠʩʘʥʠʝ ʩʝʤʘʥʪʠʢʠ ʥʝ-

ʢʦʪʦʨʳʭ ʢʘʪʝʛʦʨʠʡ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1. 
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ʊʘʙʣ. 1 

ˉ 
ʋʩʣ. ʦʙʦʟʥʘʯʝʥʠʝ ʢʘʪʝʛʦ-

ʨʠʠ, ʪʝʛ ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 
ʉʝʤʘʥʪʠʢʘ ʢʘʪʝʛʦʨʠʠ 

ʇʨʝʜʤʝʪ ʟʘʧʨʦʩʘ 

1. ɸʣʴʪʝʨʥʘʪʠʚʘʍʠʨʫʨʛʠʠ 
ɸʚʪʦʨ ʠʱʝʪ ʘʣʴʪʝʨʥʘʪʠʚʫ ʭʠʨʫʨʛʠʯʝʩʢʦʤʫ 

ʚʤʝʰʘʪʝʣʴʩʪʚʫ. 

2. ɸʥʘʣʦʛʠ 

ɺʦʧʨʦʩ ʧʦʩʚʷʱʝʥ ʧʦʠʩʢʫ ʘʥʘʣʦʛʦʚ ʣʝʢʘʨʩʪʚʝʥ-

ʥʳʤ ʧʨʝʧʘʨʘʪʘʤ, ʥʘʟʥʘʯʝʥʥʦʤʫ ʣʝʯʝʥʠʶ. ʇʦʜ-

ʪʠʧʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ ʧʦ-

ʠʩʢʘ ʘʥʘʣʦʛʦʚ: ʥʘʟʥʘʯʝʥʥʦʝ ʩʨʝʜʩʪʚʦ / ʣʝʯʝʥʠʝ 

ʥʝʜʦʩʪʫʧʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʥʘʩʝʣʝʥʥʦʤ 

ʧʫʥʢʪʝ, ʨʝʛʠʦʥʝ (ʥʝʪ ʚ ʥʘʣʠʯʠʠ), ʩʣʠʰʢʦʤ ʜʦ-

ʨʦʛʦ, ʠʤʝʝʪ ʤʝʩʪʦ ʥʘʣʠʯʠʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ. 

3. ɺʠʟʫʘʣʴʥʘʷɼʠʘʛʥʦʩʪʠʢʘ 

ɺʦʧʨʦʩ ʩʚʷʟʘʥ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦ 

ʠʟʦʙʨʘʞʝʥʠʷʤ, ʬʦʪʦʛʨʘʬʠʠ (ʚʢʣʶʯʘʷ ʧʨʦʩʴʙʫ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʧʦ ʬʦʪʦʛʨʘʬʠʠ). 

4. ɺʦʟʨʘʩʪ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʧʨʘʰʠʚʘʝʪ, ʥʝ ʩʣʠʰʢʦʤ ʣʠ ʨʘʥʦ 

/ ʧʦʟʜʥʦ (ʧʦ ʚʦʟʨʘʩʪʫ) ʜʝʣʘʪʴ ʦʧʝʨʘʮʠʶ, ʧʨʠ-

ʥʠʤʘʪʴ ʪʦ ʠʣʠ ʠʥʦʝ ʣʝʯʝʥʠʝ, ʚ ʢʘʢʦʤ ʚʦʟʨʘʩʪʝ 

ʣʫʯʰʝ ʧʨʦʚʦʜʠʪʴ ʪʫ ʠʣʠ ʠʥʫʶ ʤʘʥʠʧʫʣʷʮʠʶ. ɺ 

ʵʪʫ ʞʝ ʢʘʪʝʛʦʨʠʶ ʚʭʦʜʷʪ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʚʦʟʨʘʩʪʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. 

5. ɼʘʡʪʝʇʨʦʛʥʦʟ 

ɺʦʧʨʦʩ ʩʚʷʟʘʥ ʩ ʧʨʦʛʥʦʟʦʤ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʠ, 

ʦʙʨʘʪʠʤʦʩʪʴʶ / ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʦʟʚʨʘʱʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ. ʇʨʦʩʴʙʳ ʜʘʪʴ ʦʮʝʥʢʠ ʩʝʨʴʝʟʥʦʩʪʠ 

ʩʦʩʪʦʷʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʣʝʯʝʥʠʷ, ʚʝʨʦʷʪʥʦ-

ʩʪʠ ʦʩʣʦʞʥʝʥʠʡ ʠ ʪ.ʧ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʘʚʪʦʨ ʚʦʣʥʫʝʪʩʷ, ʥʝ ʧʨʠʥʝʩʝʪ ʣʠ ʚʨʝʜʘ ʚʳʙʨʘʥ-

ʥʦʝ / ʥʘʟʥʘʯʝʥʥʦʝ ʣʝʯʝʥʠʝ (ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ / 

ʦʞʠʜʘʥʠʝ ʣʝʯʝʥʠʷ), ʚʳʙʨʘʥʥʦʝ ʧʘʮʠʝʥʪʦʤ ʧʦ-

ʚʝʜʝʥʠʝ. 

6. ʂʦʤʤʝʨʯʝʩʢʠʝɺʦʧʨʦʩʳ 
ɺʦʧʨʦʩ ʢʘʩʘʝʪʩʷ ʧʣʘʪʥʳʭ / ʙʝʩʧʣʘʪʥʳʭ ʫʩʣʫʛ (ʚ 

ʪ.ʯ. ʚʦʧʨʦʩʳ ʦ ʩʪʦʠʤʦʩʪʠ). 

7. ʅʘʟʥʘʯʴʪʝʆʙʩʣʝʜʦʚʘʥʠʝ 
ɸʚʪʦʨ ʧʨʦʩʠʪ ʧʦʩʦʚʝʪʦʚʘʪʴ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʘʥʘ-

ʣʠʟ. 

8. ʅʦʨʤʘ 

ɸʚʪʦʨ ʠʥʪʝʨʝʩʫʝʪʩʷ, ʷʚʣʷʝʪʩʷ ʣʠ ʩʘʤʦ ʩʦʩʪʦʷ-

ʥʠʝ ʠʣʠ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ / ʨʝʘʢʮʠʷ ʥʘ ʧʨʠ-

ʥʠʤʘʝʤʦʝ ʣʝʯʝʥʠʝ ʥʦʨʤʦʡ, ʩʪʦʠʪ ʣʠ ʙʝʩʧʦʢʦ-

ʠʪʴʩʷ. 

9. ʉʘʤʦʇʨʦʡʜʝʪ 

ɸʚʪʦʨ ʩʧʨʘʰʠʚʘʝʪ, ʥʝ ʧʨʦʡʜʝʪ ʣʠ ʩʦʩʪʦʷʥʠʝ 

ʩʘʤʦ ʧʦ ʩʝʙʝ, ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʤʝʰʘʪʝʣʴ-

ʩʪʚʘ, ʩʪʦʠʪ ʣʠ ʦʙʨʘʱʘʪʴʩʷ ʢ ʚʨʘʯʫ. 

10. ʏʪʦʉʦʄʥʦʡ 

ɸʚʪʦʨ ʟʘʧʨʦʩʘ ʥʝ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʩ ʥʠʤ (ʦʙʲʝʢ-

ʪʦʤ ʟʘʧʨʦʩʘ) ʠʣʠ ʚ ʯʝʤ ʧʨʠʯʠʥʘ ʚʦʟʥʠʢʰʝʛʦ 

ʩʦʩʪʦʷʥʠʷ. 
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ˉ 
ʋʩʣ. ʦʙʦʟʥʘʯʝʥʠʝ ʢʘʪʝʛʦ-

ʨʠʠ, ʪʝʛ ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 
ʉʝʤʘʥʪʠʢʘ ʢʘʪʝʛʦʨʠʠ 

ʇʨʠʯʠʥʘ ʫʜʘʣʝʥʥʦʛʦ ʦʙʨʘʱʝʥʠʷ 

11. ʆʬʣʘʡʥʇʨʦʙʣʝʤʳ 

ɺʨʘʯ ʥʝʜʦʩʪʫʧʝʥ (ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ: 

ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʲʝʟʜʝ, ʥʝʪ ʚ ʜʘʥʥʦʤ ʥʘʩʝʣʝʥʥʦʤ 

ʧʫʥʢʪʝ, ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʟʘʢʨʳʪʦ ʥʘ ʚʳʭʦʜʥʳʝ, ʠʤʝʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ, ʠʜʫʪ ʚʦʝʥ-

ʥʳʝ ʜʝʡʩʪʚʠʷ ʠ ʜʨ.). ɼʨʫʛʦʡ ʚʘʨʠʘʥʪ ʦʬʣʘʡʥ-

ʧʨʦʙʣʝʤ: ʥʝʪ ʜʦʚʝʨʠʷ ʢ ʤʝʩʪʥʳʤ ʚʨʘʯʘʤ; ʠʤʝ-

ʶʪʩʷ ʩʦʤʥʝʥʠʷ ʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʳʙʨʘʥʥʦʛʦ 

ʣʝʯʝʥʠʷ, ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʜʠʘʛʥʦʟʘ (ʠʣʠ ʘʚʪʦʨ 

ʧʨʷʤʦ ʥʘʟʳʚʘʝʪ ʝʛʦ ʥʝʢʦʨʨʝʢʪʥʳʤ), ʧʨʦʙʣʝʤʳ 

ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʤʝʩʪʥʳʤʠ ʚʨʘʯʘʤʠ, ʞʘʣʦ-

ʙʳ ʥʘ ʥʠʭ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʝʤʘʪʠʢʠ, ʬʘʢʪʳ 

12. ʇʦʝʟʜʢʠ 

ɺ ʩʦʦʙʱʝʥʠʠ ʫʧʦʤʠʥʘʶʪʩʷ ʧʝʨʝʝʟʜʳ ʠ ʧʦʝʟʜʢʠ 

(ʧʘʮʠʝʥʪ ʥʘʭʦʜʠʪʩʷ ʢʦʤʘʥʜʠʨʦʚʢʝ, ʦʪʧʫʩʢʝ ʠ 

ʪ.ʧ. ï ʠʣʠ ʥʘʭʦʜʠʣʩʷ ʚ ʥʠʭ ʚ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʚʦʟ-

ʥʠʢʣʘ ʧʨʦʙʣʝʤʘ), ʘ ʪʘʢʞʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʢʣʠʤʘʪʦʤ ʠ ʵʢʦʣʦʛʠʝʡ. 

13. ʇʨʦʙʣʝʤʘʉɼʝʪʩʪʚʘ 

ɸʚʪʦʨ ʩʨʘʚʥʠʚʘʝʪ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʝ ʚ ʜʝʪʩʪʚʝ 

(ʶʥʦʩʪʠ) ʠ ʩʝʡʯʘʩ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫʧʦʤʠʥʘʶʪʩʷ 

ʧʨʦʙʣʝʤʳ, ʧʝʨʝʰʝʜʰʠʝ ʩ ʜʝʪʩʪʚʘ (ʶʥʦʩʪʠ) ʚʦ 

ʚʟʨʦʩʣʳʡ ʚʦʟʨʘʩʪ. 

14. ʉʪʨʘʭʦʚʘʥʠʝ 
ɺ ʩʦʦʙʱʝʥʠʠ ʫʧʦʤʠʥʘʝʪʩʷ ʤʝʜʠʮʠʥʩʢʦʝ ʩʪʨʘ-

ʭʦʚʘʥʠʝ. 

15. ʏʘʩʪʳʝɹʦʣʝʟʥʠ 
ʇʘʮʠʝʥʪ ʯʘʩʪʦ (ʨʝʛʫʣʷʨʥʦ) ʙʦʣʝʝʪ, ʠʩʧʳʪʳʚʘʝʪ 

ʨʝʛʫʣʷʨʥʦʝ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ. 

16. ʕʢʩʪʨʝʥʥʘʷʇʦʤʦʱʴ 

ɺʦʧʨʦʩ ʩʦʜʝʨʞʠʪ ʫʧʦʤʠʥʘʥʠʝ ʬʘʢʪʦʚ ʚʳʟʦʚʘ 

ʩʢʦʨʦʡ ʧʦʤʦʱʠ ʠʣʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʨʝʘʥʠʤʘʮʠʠ, 

ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ. 

ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʘʮʠʝʥʪʘ 

17. ʅʝʪʈʝʟʫʣʴʪʘʪʦʚ 

ɺʦʧʨʦʩ ʩʚʷʟʘʥ ʩ ʫʭʫʜʰʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʠʣʠ ʩ 

ʪʝʤ, ʯʪʦ ʣʝʯʝʥʠʝ ʥʝ ʧʦʤʦʛʣʦ (ʚʢʣʶʯʘʷ ʨʝʮʠʜʠ-

ʚʳ). 

18. ʇʦʚʪʦʨʥʦʝʆʙʩʣʝʜʦʚʘʥʠʝ 
ɺʦʧʨʦʩ ʩʚʷʟʘʥ ʩ ʧʦʚʪʦʨʥʳʤ ʘʥʘʣʠʟʦʤ, ʦʙʩʣʝʜʦ-

ʚʘʥʠʝʤ. 

19. ʉʪʘʣʦʃʫʯʰʝ 
ʆʧʠʩʳʚʘʝʪʩʷ ʣʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʤʦʛʣʦ ʠʣʠ 

ʧʨʠʥʝʩʣʦ ʭʦʪʷ ʙʳ ʯʘʩʪʠʯʥʦʝ ʫʣʫʯʰʝʥʠʝ. 

20. ʉʪʘʮʠʦʥʘʨ 
ʇʘʮʠʝʥʪ ʣʝʞʘʣ ʚ ʩʪʘʮʠʦʥʘʨʝ ʠʣʠ ʧʦʣʫʯʠʣ 

ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʛʦʩʧʠʪʘʣʠʟʘʮʠʶ. 
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ʉʦʟʜʘʥʥʘʷ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʦʥʪʦʣʦʛʠʷ ʣʝʛʣʘ ʚ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʦ-

ʚʘʣʦʩʴ ʩʦʯʝʪʘʥʠʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ (ʧʨʘʚʠʣʘ, ʪʝʟʘʫʨʫʩʳ ʠ ʩʣʦʚʘʨʠ) ʠ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʣʘʪʬʦʨʤʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʤʝʥʷ-

ʣʦʩʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʧʘʥʠʠ Semantic Hub
1
, ʘ ʪʘʢʞʝ ʩʨʝʜʘ 

GATE ʫʥʠʚʝʨʩʠʪʝʪʘ ʐʝʬʬʠʣʜʘ
2
. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʮʝʧʦʯʢʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶ-

ʱʠʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ: 

¶ ʩʙʦʨ, ʧʨʠʚʝʜʝʥʠʝ ʢ ʧʦʜʭʦʜʷʱʝʤʫ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʠʜʫ ʠ ʧʝʨʚʠʯʥʘʷ ʨʘʟ-

ʤʝʪʢʘ ʪʝʢʩʪʦʚ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʘʜʘʥʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʚʢʣʶʯʘʷ ʩʚʝ-

ʜʝʥʠʷ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʘʚʪʦʨʘ ʠ ʦʙʲʝʢʪʘ ʟʘʧʨʦʩʘ (ʧʦʣ, ʚʦʟʨʘʩʪ ʠ ʪ.ʧ.), 

ʧʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʩʚʝʜʝʥʠʷ ʙʳʣʠ ʜʝʧʝʨ-

ʩʦʥʘʣʠʟʠʨʦʚʘʥʳ, ʚ ʪ.ʯ. ʠʟ ʵʪʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ; 

¶ ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʦʙʱʝʥʠʡ, ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʢʘʪʝ-

ʛʦʨʠʡ ʪʝʢʩʪʘʤ ʩʦʦʙʱʝʥʠʡ, ʠʟʚʣʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ;  

¶ ʠʥʪʝʛʨʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʪʝʢʩʪʦʚ, ʚ ʙʘʟʝ 

ʟʥʘʥʠʡ ʩʠʩʪʝʤʳ, ʠ ʠʭ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ; 

¶ ʚʠʟʫʘʣʠʟʘʮʠʷ, ʛʝʥʝʨʘʮʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʘʧʘʤ ʦʙʨʘʙʦʪʢʠ ʢʦʤʧʦʥʝʥʪʳ ʬʦʨʤʠʨʫʶʪ ʘʨʭʠʪʝʢ-

ʪʫʨʫ ʩʠʩʪʝʤʳ. 

3. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʘʞʜʦʤʫ ʩʦʦʙʱʝʥʠʶ (ʪʦʯʥʝʝ, ʧʘʨʝ ʩʦʦʙʱʝʥʠʡ, 

ʧʦʩʪʦʚ: ʚʦʧʨʦʩ-ʦʪʚʝʪ) ʙʳʣ ʩʦʧʦʩʪʘʚʣʝʥ ʥʘʙʦʨ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʡ ʠ 

ʢʦʥʢʨʝʪʥʳʭ ʦʙʲʝʢʪʦʚ ʠʥʪʝʨʝʩʘ. ɼʣʷ ʦʙʲʝʢʪʦʚ ʠʥʪʝʨʝʩʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʘʢ 

ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʠʟʚʣʝʢʘʣʠʩʴ ʢʦʥʢʨʝʪʥʳʝ ʵʢʟʝʤʧʣʷʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙ-

ʨʘʙʦʪʢʠ ʚʩʝʛʦ ʢʦʨʧʫʩʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ ʩʣʝʜʫʶʱʠʤ ʵʢʟʝʤʧʣʷʨʘʤ 

(ʫʥʠʢʘʣʴʥʳʤ ʦʙʲʝʢʪʘʤ; ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʧʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʢʘʪʝʛʦ-

ʨʠʷʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʲʝʢʪʘʤ ʠʥʪʝʨʝʩʘ): 126 ʚʨʘʯʝʙʥʳʭ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʝʡ; 989 ʜʠʘʛʥʦʟʦʚ; 571 ʩʠʤʧʪʦʤ; 4300 ʧʨʝʧʘʨʘʪʦʚ; 411 ʦʨʛʘʥʦʚ, ʪʢʘʥʝʡ, 

ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ; 209 ʚʠʜʦʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ; 211 ʚʠʜʦʚ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ; 208 ʚʠʜʦʚ ʣʝʯʝʙʥʳʭ ʧʨʦʮʝʜʫʨ. 

ʅʘ ʵʪʘʧʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʙʳʣ ʧʦʩʪʨʦʝʥ ʥʘʙʦʨ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʡ ï ʧʨʦʬʠʣʝʡ ʦʪʜʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʮʝʣʳʭ ʥʘʧʨʘʚʣʝʥʠʡ (ʧʨʝʜ-

ʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ, ʦʪʨʘʩʣʝʡ ʤʝʜʠʮʠʥʳ), ʧʨʝʧʘʨʘʪʦʚ ʠ ʜʨ. ʇʨʠʤʝʨʦʤ ʚʠʟʫʘ-

ʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ çʪʝʤʘʪʠʯʝʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚè ʚ ʬʦʨʤʝ 

çʪʝʧʣʦʚʳʭ ʢʘʨʪè, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʘʠʙʦʣʝʝ 

                                                           
1 http://www.semantic-hub.com/ 
2 https://gate.ac.uk/ 
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ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤʘʭ ʠ ʧʦʪʨʝʙʥʦʩʪʷʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʝʜʤʝʪʥʳʭ 

ʦʙʣʘʩʪʷʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʚʝʜʝʥʠʷ, ʥʘʢʦʧʣʝʥʥʳʝ ʚ ʙʘʟʝ ʟʥʘʥʠʡ 

ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʣʶʙʳʤ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʨʘʟʨʝʟʘʤ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤ ʦʥʪʦʣʦʛʠʝʡ, ʘ ʪʘʢʞʝ 

ʠʭ ʩʦʯʝʪʘʥʠʷʤ. ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʚʥʝʰʥʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʨʝʜʩʪʚʘ VoSViewer ʃʝʡʜʝʥʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ [van Eck et al., 2010] ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ Carrot
1
.  

ʅʠʞʝ ʥʘ ʨʠʩ. 3ï8 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʚʠʟʫʘʣʠʟʘʮʠʠ. ɸʥʘʣʠʪʠʯʝ-

ʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʵʢʩʧʝʨ-

ʪʦʚ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʚʢʣʶʯʘʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʦʝʢʪʘ ɿʜʦ-

ʨʦʚʴʝ Mail.Ru ʠ ʢʦʤʧʘʥʠʠ Medme ï ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠʥʚʝʩʪʦʨʘ ʚ ʩʬʝʨʝ 

ʮʠʬʨʦʚʦʡ ʤʝʜʠʮʠʥʳ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. 

 

 

ʈʠʩ. 3. ʆʥʢʦʣʦʛʠʷ. ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʟʘʧʨʦʩʦʚ 

                                                           
1 https://carrotsearch.com/ 
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ʈʠʩ. 6. ɾʝʥʩʢʦʝ ʟʜʦʨʦʚʴʝ. ʊʝʧʣʦʚʘʷ ʢʘʨʪʘ 
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ʈʠʩ. 8. ɸʣʣʝʨʛʦʣʦʛʠʷ. ʇʨʝʧʘʨʘʪʳ 

 

ɼʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʪʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥ-

ʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʦʙʣʘʩʪʠ ʦʭʚʘʪʘ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʚʳʚʦʜ ʦ çʜʠʩʧʝʪʯʝʨʩʢʦʡ ʬʫʥʢʮʠʠè 

ʢʦʥʩʫʣʴʪʘʥʪʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʧʦʨʪʘʣʦʚ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʦʪʨʘʩʣʝʡ 

ʠ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ, ʥʘʧʨʠʤʝʨ, ʧʝʜʠʘʪʨʠʠ. ʅʘʙʣʶʜʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʜʠʩʧʝʪʯʝʨʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ ʢʦʥʩʫʣʴʪʘʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʮʠʝʥʪʦʧʦʪʦʢʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥ-

ʩʫʣʴʪʠʨʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚ ʪʝʣʝʤʝʜʠʮʠʥʩʢʦʤ ʨʝʞʠʤʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʪʘʢʞʝ ʚ ʢʦʥʪʝʢʩʪʝ ʠʟʫ-

ʯʝʥʠʷ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʥʦʚʘʮʠʡ (STI Studies: Science, 

Technology, and Innovation), ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ çʧʦ-

ʚʝʩʪʢʝè ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ï ʧʘʮʠʝʥ-

ʪʦʚ ʠ ʚʨʘʯʝʡ ï ʠ ʟʘʪʝʤ ʩʦʧʦʩʪʘʚʠʪʴ ʝʝ ʩ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʚʝʩʪ-

ʢʦʡ ʩʘʤʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʠ ʧʘʪʝʥʪʦʚ [Efimenko et al., 2016c]. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ ʧʦ ʩʝʤʘʥʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ 

ʢʦʥʪʝʥʪʘ ʦʥʣʘʡʥ-ʢʦʥʩʫʣʴʪʘʮʠʡ ʚʝʜʫʱʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʨʝʩʫʨʩʘ ʈʫʥʝʪʘ ï 

ɿʜʦʨʦʚʴʝ Mail.Ru, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʘ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥ-

ʥʘʷ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʢʘʢ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʚ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʟʘʙʦ-

ʪʳ ʦ ʟʜʦʨʦʚʴʝ, ʘ ʪʘʢʞʝ ʚ ʦʙʣʘʩʪʠ ʤʘʨʢʝʪʠʥʛʘ ʤʝʜʠʮʠʥʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥ-
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ʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝʤ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʪʝʨʝʩʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʳ ʚʠʜʷʪ ʜʝʪʘʣʴʥʳʡ ʩʦʧʦʩʪʘ-

ʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʦʚʝʩʪ-

ʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʤʝʜʠʮʠʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʤʘʥʪʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ ʩʚʦʠʤ ʧʨʠʷʪʥʳʤ ʜʦʣʛʦʤ ʧʦʙʣʘʛʦʜʘʨʠʪʴ ʢʦʤʘʥʜʫ 

ʢʦʤʧʘʥʠʠ Semantic Hub, ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʦʝʢʪʘ çɿʜʦʨʦʚʴʝè ʚ Mail.Ru Group ɽʚʛʝʥʠʷ 

ʇʘʧʝʨʥʦʛʦ, ʘ ʪʘʢʞʝ ɼʝʥʠʩʘ ʇʦʧʦʚʮʝʚʘ ʠ ʜʨʫʛʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʠ Medme. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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Daim, A. Porter, D. Chiavetta, O. Saritas) ï Springer Verlag, 2016. 
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[Efimenko et al., 2016c] Efimenko I., Khoroshevsky V., Noyons E. Technology Push / 

Market Pull Indicators in Healthcare // Proceedings of the 21st International Confer-
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ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʪʠʢʠ ʠʤ. ɸ.ʇ. ɽʨʰʦʚʘ  

ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ 

ɺ ʨʘʙʦʪʝ ʦʙʩʫʞʜʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʪʝʭʥʦʣʦ-

ʛʠʠ Semantic Web ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʥ-

ʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ (ʀʅʀʈ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʜʦʩʪʫʧ 

ʢ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʥʘʫʯʥʳʤ ʟʥʘʥʠʷʤ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝ-

ʩʫʨʩʘʤ ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ ʢ ʩʨʝʜʩʪʚʘʤ ʠʭ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘʤ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ Semantic Web ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʦʥʪʦʣʦʛʠʠ, ʭʨʘ-

ʥʠʣʠʱʘ ʜʘʥʥʳʭ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʀʅʀʈ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ, 

ʦʥʪʦʣʦʛʠʷ, ʧʘʪʪʝʨʥ, ʪʝʭʥʦʣʦʛʠʷ Semantic Web, ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʚʦʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʥʳʡ ʜʦʣʞʝʥ ʠʤʝʪʴ ʫʜʦʙʥʳʡ 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʠʥʪʝʨʝʩʫʶʱʠʤ ʝʛʦ ʟʥʘʥʠʷʤ ʚ ʪʦʡ ʦʙʣʘ-

ʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʧʨʦʚʦʜʠʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦ ʚʩʝʤ ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ, ʘ ʪʘʢʞʝ ʢʦ ʚʩʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚ ʥʝʡ 

ʩʨʝʜʩʪʚʘʤ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʚʩʷ ʵʪʘ ʠʥʬʦʨʤʘ-

ʮʠʷ ʜʦʣʞʥʘ ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ ʝʤʫ ʚ ʚʠʜʝ ʩʝʪʠ ʟʥʘʥʠʡ ʠ ʜʘʥʥʳʭ, ʢʘʢ ʥʘʠʙʦ-

ʣʝʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠ ʫʜʦʙʥʦʡ ʬʦʨʤʝ ʧʦʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʯʝʣʦʚʝʢʘ.  

ɺ ʪʘʢʦʡ ʩʝʪʠ ʧʝʨʚʳʡ ʩʣʦʡ (ʩʣʦʡ ʟʥʘʥʠʡ) ʩʦʩʪʘʚʣʷʶʪ ʧʦʥʷʪʠʷ ʤʦʜʝʣʠ-

ʨʫʝʤʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ, ʚʳʩʪʨʦʝʥʥʳʝ ʚ ʠʝʨʘʨʭʠʶ çʦʙʱʝʝ-ʯʘʩʪʥʦʝè, ʘ ʚʪʦ-

ʨʦʡ (ʩʣʦʡ ʜʘʥʥʳʭ) ï ʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʨʘʟʣʠʯʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ 

                                                           
1 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪʳ ˉ 13-07-00422 

ʠ ˉ 16-07-00569). 
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ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ, ʪ.ʝ. ʵʢʟʝʤʧʣʷʨʳ ʧʦʥʷʪʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʨʝʘʣʴʥʳʝ ʠʣʠ ʚʠʨʪʫʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʤʦʜʝʣʠʨʫʝʤʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ. 

ʅʘʧʨʠʤʝʨ, ʦʨʛʘʥʠʟʘʮʠʠ, ʤʦʜʝʣʠ, ʤʝʪʦʜʳ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʚ ʚʠʜʝ web-

ʩʝʨʚʠʩʦʚ. ɽʩʣʠ ʧʦ ʪʘʢʦʡ ʩʝʪʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʘʚʠʛʘʮʠʶ, ʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʧʦʣʫʯʠʪ ʫʜʦʙʥʳʡ ʜʦʩʪʫʧ ʢ ʟʥʘʥʠʷʤ ʠ ʜʘʥʥʳʤ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʟʘʜʘʯ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʮʝʧʮʠʷ ʠ ʘʨ-

ʭʠʪʝʢʪʫʨʘ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ 

(ʀʅʀʈ) [ɿʘʛʦʨʫʣʴʢʦ 2016], ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʜʦʩʪʫʧ ʢ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʥʘʫʯʥʳʤ ʟʥʘʥʠʷʤ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ ʠ ʢ ʩʨʝʜʩʪʚʘʤ ʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ. 

ʊʘʢʦʡ ʨʝʩʫʨʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʚʢʣʶʯʘ-

ʶʱʫʶ ʪʨʠ ʫʨʦʚʥʷ: ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; ʫʨʦʚʝʥʴ ʦʙʨʘʙʦʪ-

ʢʠ ʠʥʬʦʨʤʘʮʠʠ; ʫʨʦʚʝʥʴ ʭʨʘʥʝʥʠʷ ʠ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʢʦ-

ʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʟʘʧʨʦʩʦʚ ʠ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʠʭ ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʥʘʚʠʛʘʮʠʶ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʀʅʀʈ (ʩʝʪʠ ʟʥʘʥʠʡ ʠ ʜʘʥʥʳʭ). 

ʅʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʦʠʩʢʘ ʠ ʦʙʨʘʙʦʪ-

ʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʠ ʟʘʜʘʯʠ ʨʝʰʘʶʪ ʤʦʜʫʣʴ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʥʪʝʥ-

ʪʝ ʀʅʀʈ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʝʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ, ʨʝʘʣʠ-

ʟʦʚʘʥʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʚʠʜʝ web-ʩʝʨʚʠʩʦʚ. 

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʭʨʘʥʠʣʠʱʝʤ ʜʘʥʥʳʭ ʠ ʙʠʙʣʠʦʪʝʢʦʡ 

ʤʝʪʦʜʦʚ ʜʦʩʪʫʧʘ ʢ ʵʪʦʤʫ ʭʨʘʥʠʣʠʱʫ, ʨʝʘʣʠʟʫʶʱʠʭ ʧʦʣʥʳʡ ʥʘʙʦʨ ʦʧʝʨʘ-

ʮʠʡ ʧʦ ʠʟʚʣʝʯʝʥʠʶ, ʧʦʧʦʣʥʝʥʠʶ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʟʥʘʥʠʡ ʠ ʜʘʥʥʳʭ. 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʦʩʥʦʚʫ ʀʅʀʈ ʩʦʩʪʘʚʣʷʝʪ ʦʥʪʦʣʦ-

ʛʠʷ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʨʘʟ-

ʣʠʯʥʳʭ ʚʠʜʦʚ ʟʥʘʥʠʡ, ʜʘʥʥʳʭ ʠ ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʠʥʪʝʛʨʠʨʫʝʤʳʭ ʚ ʀʅʀʈ, ʥʦ ʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʜʦʙʥʦʛʦ ʩʦʜʝʨʞʘ-

ʪʝʣʴʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʠʤ.  

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʀʅʀʈ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʨʝʜʩʪʚʘ ʪʝʭʥʦʣʦʛʠʠ Semantic Web [Hitzler et al., 2009], ʭʦʨʦʰʦ ʟʘʨʝʢʦ-

ʤʝʥʜʦʚʘʚʰʠʝ ʩʝʙʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠʥʪʝʨʥʝʪ-

ʧʨʠʣʦʞʝʥʠʡ, ʥʦ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ.  

ʊʝʭʥʦʣʦʛʠʷ Semantic Web ʙʳʣʘ ʚʳʙʨʘʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʪʦʤʫ, ʯʪʦ 

ʦʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʫʜʦʙʥʳʝ ʠ ʚʳʨʘʟʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʠ ʜʘʥʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʷʟʳʢʠ ʦʧʠʩʘʥʠʷ ʦʥʪʦʣʦʛʠʡ RDF, 

RDF(S) ʠ OWL [ʃʘʧʰʠʥ, 2010]. ʕʪʠ ʷʟʳʢʠ ʩʪʘʣʠ ʫʞʝ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ ʦʧʠʩʘʥʠʷ ʦʥʪʦʣʦʛʠʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʠʤʘʥʠʷ  ʠ 

ʧʝʨʝʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʥʪʦʣʦʛʠʡ ʜʨʫʛʠʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʷʟʳʢʘ OWL [Antoniou et al., 2003] ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʤʘʰʠʥʳ ʚʳʚʦʜʘ, ʩ ʧʦ-

ʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʚʳʚʦʜʠʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ, ʥʦ ʠ ʢʦʥʪʨʦʣʠ-

ʨʦʚʘʪʴ ʢʦʨʨʝʢʪʥʦʩʪʴ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʚʩʝʡ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ ʀʅʀʈ. 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʪʝʭʥʦʣʦʛʠʠ 

Semantic Web ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ 

(RDF-ʭʨʘʥʠʣʠʱ), ʚ ʢʦʪʦʨʳʭ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʤʥʦʞʝʩʪʚʘ 

ʪʨʠʧʣʝʪʦʚ (ʫʪʚʝʨʞʜʝʥʠʡ ʚʠʜʘ çʩʫʙʲʝʢʪ-ʧʨʝʜʠʢʘʪ-ʦʙʲʝʢʪè), ʦʪʚʝʯʘʶʱʠʭ 

ʠʟʚʝʩʪʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ RDF. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʦʡ ʛʠʙʢʦ-

ʩʪʴʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʦʟʚʦʣʷʝʪ ʭʨʘʥʠʪʴ 

ʚʤʝʩʪʝ ʢʘʢ ʦʧʠʩʘʥʠʷ ʦʥʪʦʣʦʛʠʡ ʠ ʪʝʟʘʫʨʫʩʦʚ, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʷʟʳʢʝ 

OWL, ʪʘʢ ʠ ʢʦʥʪʝʥʪ ʀʅʀʈ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʪʘʢʠʝ ʭʨʘʥʠʣʠʱʘ ʚʩʪʨʦʝʥʳ 

ʤʘʰʠʥʳ ʚʳʚʦʜʘ, ʯʪʦ ʜʘʝʪ ʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

ɺʘʞʥʳʤ ʘʨʛʫʤʝʥʪʦʤ ʚ ʧʦʣʴʟʫ RDF-ʭʨʘʥʠʣʠʱ ʷʚʣʷʝʪʩʷ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʡ ʷʟʳʢ ʟʘʧʨʦʩʦʚ SPARQL 

[SPARQL, 2008], ʥʝ ʟʘʚʠʩʷʱʠʡ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʭʨʘʥʠʣʠʱʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʥʝʦʩʧʦʨʠʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʨʝʜʩʪʚ 

ʪʝʭʥʦʣʦʛʠʠ Semantic Web, ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʟʥʠʢʘʣʠ ʧʨʦʙʣʝʤʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʤ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʠ 

ʜʘʥʥʳʭ ʚ ʀʅʀʈ ʠ ʠʭ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʥʝ ʚʩʝʛʜʘ ʫʜʦʙʥʦ ʫʢʣʘ-

ʜʳʚʘʣʘʩʴ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʵʪʠʭ ʩʨʝʜʩʪʚ. 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʪʝʭʥʦʣʦʛʠʠ Semantic 

Web ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʀʅʀʈ, ʘ ʪʘʢʞʝ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʰʠʭ 

ʧʨʠ ʵʪʦʤ ʧʨʦʙʣʝʤ.  

1. ʈʘʟʨʘʙʦʪʢʘ ʦʥʪʦʣʦʛʠʠ ʀʅʀʈ 

ʏʪʦʙʳ ʦʥʪʦʣʦʛʠʷ ʦʙʝʩʧʝʯʠʚʘʣʘ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʬʫʥʢʮʠʠ, ʦʥʘ ʜʦʣʞʥʘ 

ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴʶ ʠ ʛʠʙʢʦʩʪʴʶ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʨʘʟʥʦ-

ʨʦʜʥʳʭ ʟʥʘʥʠʡ. ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʥʪʦʣʦʛʠʡ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʷʟʳʢ OWL. ʆʜʥʘʢʦ, ʩʦʟʜʘʥʠʝ ʦʥʪʦʣʦʛʠʠ ʜʣʷ ʠʥʞʝʥʝʨʦʚ ʟʥʘ-

ʥʠʡ, ʘ ʪʝʤ ʙʦʣʝʝ ʵʢʩʧʝʨʪʦʚ ʚ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʣʘʩʪʷʭ ʟʥʘʥʠʡ, ʦʩʪʘʝʪʩʷ 

ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʤ ʠ ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʪʘʢ ʢʘʢ OWL ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʦʣʴʢʦ ʙʘʟʦʚʳʭ (ʧʨʦʩʪʳʭ) ʩʫʱʥʦʩʪʝʡ. ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʜʘʥ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʝʜʣʦʞʝʥ ʥʘʙʦʨ ʦʨʠʛʠʥʘʣʴʥʳʭ ʤʝʪʦʜʠʢ ʠ ʧʘʪʪʝʨʥʦʚ ʨʘʟ-

ʨʘʙʦʪʢʠ ʦʥʪʦʣʦʛʠʡ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʣʦʞʥʳʭ ʧʦʥʷʪʠʡ ʠ 

ʦʪʥʦʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʣʦʛʠʷ ʧʦʩʪʨʦʝʥʠʷ ʦʥʪʦʣʦʛʠʠ ʀʅʀʈ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʙʘʟʦʚʳʭ ʦʥʪʦʣʦʛʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʠʢ ʠ ʧʘʪʪʝʨʥʦʚ ʥʝ ʪʦʣʴʢʦ ʫʧʨʦʱʘʝʪ 

ʨʘʟʨʘʙʦʪʢʫ ʦʥʪʦʣʦʛʠʡ, ʥʦ ʠ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʢʦʥʪʨʦʣʷ ʜʘʥʥʳʭ, ʚʚʦʜʠ-

ʤʳʭ ʚ ʦʥʪʦʣʦʛʠʶ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʢʦʥʝʯʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ.  
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1.1. ʆʙʝʩʧʝʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʠ ʫʜʦʙʩʪʚʘ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ 
ɼʣʷ ʣʶʙʦʛʦ ʘʪʨʠʙʫʪʘ ʢʣʘʩʩʘ ʫʜʦʙʥʦ ʟʘʜʘʚʘʪʴ ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘ-

ʯʝʥʠʡ. ɽʩʣʠ ʪʘʢʘʷ ʦʙʣʘʩʪʴ ʠʤʝʝʪ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʟʥʘʯʝʥʠʡ, ʝʝ ʧʨʠʥʷʪʦ 

ʥʘʟʳʚʘʪʴ ʜʦʤʝʥʦʤ. ɼʦʤʝʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʟʚʘʥʠʝʤ ʠ ʤʥʦʞʝʩʪʚʦʤ ʵʣʝ-

ʤʝʥʪʘʨʥʳʭ ʟʥʘʯʝʥʠʡ. ɺʚʝʜʝʥʠʝ ʜʦʤʝʥʦʚ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦ-

ʚʘʪʴ ʚʚʦʜ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʧʦʚʳʰʘʝʪ ʫʜʦʙʩʪʚʦ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ï ʠʥʞʝʥʝʨ 

ʟʥʘʥʠʡ ʠʣʠ ʵʢʩʧʝʨʪ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʨʘʟ ʚʩʧʦʤʠʥʘʪʴ (ʠʣʠ ʧʨʠ-

ʜʫʤʳʚʘʪʴ) ʟʥʘʯʝʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʘʪʨʠʙʫʪʘ ʦʙʲʝʢʪʘ, ʧʨʦʩʪʦ ʚʳʙʠʨʘʝʪ 

ʝʛʦ ʠʟ ʩʧʠʩʢʘ ʟʥʘʯʝʥʠʡ, ʟʘʜʘʥʥʦʛʦ ʚ ʜʦʤʝʥʝ. 

ʊʘʢ ʢʘʢ ʚ OWL ʜʣʷ ʟʘʜʘʥʠʷ ʪʘʢʠʭ ʜʦʤʝʥʦʚ ʥʝʪ ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, 

ʜʦʤʝʥʳ ʟʘʜʘʶʪʩʷ ʧʝʨʝʯʠʩʣʠʤʳʤ ʢʣʘʩʩʦʤ, ʪ.ʝ. ʢʣʘʩʩʦʤ, ʢʦʪʦʨʳʡ ʟʘʜʘʝʪʩʷ 

ʧʝʨʝʯʠʩʣʝʥʠʝʤ ʩʚʦʠʭ ʵʣʝʤʝʥʪʦʚ (ʠʥʜʠʚʠʜʦʚ). ʇʨʠʯʝʤ, ʵʪʦʪ ʢʣʘʩʩ ʷʚʣʷʝʪʩʷ 

ʥʘʩʣʝʜʥʠʢʦʤ ʩʣʫʞʝʙʥʦʛʦ ʢʣʘʩʩʘ çɼʦʤʝʥè, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷ-

ʝʪʩʷ ʥʘʩʣʝʜʥʠʢʦʤ ʢʣʘʩʩʘ çʉʣʫʞʝʙʥʳʡ ʢʣʘʩʩè. 

ʇʨʠʤʝʨʘʤʠ ʜʦʤʝʥʦʚ ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʳ çɼʦʣʞʥʦʩʪèɹ, çʊʠʧ ʦʨʛʘʥʠʟʘ-

ʮʠʠè, çʊʠʧ ʧʫʙʣʠʢʘʮʠʠè ʠ çʗʟʳʢ ʧʫʙʣʠʢʘʮʠʠè, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʚʠʜʳ ʜʦʣʞʥʦʩʪʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʠʧʳ ʦʨʛʘʥʠʟʘʮʠʡ, ʪʠʧʳ ʠ 

ʷʟʳʢʠ ʧʫʙʣʠʢʘʮʠʡ.  

 1.2. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʩʣʦʞʥʳʭ ʩʫʱʥʦʩʪʝʡ 

ʇʨʠ ʦʧʠʩʘʥʠʠ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʘʪʨʠʙʫʪʠʨʦʚʘʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʧʦʥʷʪʠʷʤʠ (ʦʙʲʝʢ-

ʪʘʤʠ). ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʙʳʯʥʳʝ ʙʠʥʘʨʥʳʝ 

ʦʪʥʦʰʝʥʠʷ, ʩʥʘʙʞʝʥʥʳʝ ʘʪʨʠʙʫʪʘʤʠ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʤʠ ʩʚʷʟʴ ʤʝʞʜʫ 

ʘʨʛʫʤʝʥʪʘʤʠ ʦʪʥʦʰʝʥʠʷ. 

ʇʨʠʤʝʨʦʤ ʘʪʨʠʙʫʪʠʨʦʚʘʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʪʥʦʰʝʥʠʝ 

çʨʘʙʦʪʘʝʪ ʚ ʆʨʛʘʥʠʟʘʮʠʠè: 

ʨʘʙʦʪʘʝʪ ʚ ʆʨʛʘʥʠʟʘʮʠʠ (arg1: çʇʝʨʩʦʥʘ: ʄʝʣʝʥʪʴʝʚ ʃ.ɸ.è, arg2: 

çʆʨʛʘʥʠʟʘʮʠʷ: ʀʉʕʄ ʉʆ ʈɸʅè; <ʜʦʣʞʥʦʩʪʴ: ʜʠʨʝʢʪʦʨ, ʜʘʪʘ ʥʘʯʘʣʘ: 

1960, ʜʘʪʘ ʦʢʦʥʯʘʥʠʷ: 1973 >). 

ʊʘʢ ʢʘʢ ʚ ʷʟʳʢʝ OWL ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʜʘʥʠʷ ʘʪʨʠʙʫʪʦʚ ʜʣʷ ʦʪʥʦʰʝ-

ʥʠʡ, ʥʘʤʠ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʩʧʝʮʠʘʣʴʥʳʡ ʧʘʪʪʝʨʥ.  

 

 

ʈʠʩ.1. ʇʘʪʪʝʨʥ ʘʪʨʠʙʫʪʠʨʦʚʘʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ 
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ɼʘʥʥʳʡ ʧʘʪʪʝʨʥ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʘʢʠʭ ʦʪʥʦʰʝʥʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʚʚʝʜʝʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʢʣʘʩʩʘ çʆʪʥʦʰʝʥʠʝʉɸʪʨʠʙʫʪʘʤʠè, ʢʦʪʦʨʦʝ 

ʷʚʣʷʝʪʩʷ ʥʘʩʣʝʜʥʠʢʦʤ ʢʣʘʩʩʘ çʉʣʫʞʝʙʥʳʡ ʢʣʘʩʩè. ɸ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʦʪʥʦʰʝʥʠʷ ʚʚʦʜʠʪʩʷ ʢʣʘʩʩ, ʷʚʣʷʶʱʠʡʩʷ ʥʘʩʣʝʜʥʠʢʦʤ 

ʢʣʘʩʩʘ çʆʪʥʦʰʝʥʠʝʉɸʪʨʠʙʫʪʘʤʠè.  

ɿʘʤʝʪʠʤ, ʯʪʦ ʜʘʥʥʳʡ ʧʘʪʪʝʨʥ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʘʪʪʝʨʥʘ çqualified 

relationè [Dodds, 2012], ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʚ ʩʦʦʙʱʝʩʪʚʝ Linked Data, ʚʦʟ-

ʤʦʞʥʦʩʪʴʶ ʩʦʭʨʘʥʝʥʠʷ ʧʦʨʷʜʢʘ ʘʨʛʫʤʝʥʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ. ɺ ʧʘʪʪʝʨʥʝ 

çqualified relationè ʩʚʷʟʠ ʥʘʧʨʘʚʣʝʥʳ ʦʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʢ ʦʙʲ-

ʝʢʪʘʤ-ʘʨʛʫʤʝʥʪʘʤ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʪʥʦʰʝʥʠʷ. ɺ ʧʨʝʜʣʘʛʘʝʤʦʤ ʧʘʪʪʝʨʥʝ 

ʩʚʷʟʠ ʥʘʧʨʘʚʣʝʥʳ ʦʪ ʧʝʨʚʦʛʦ ʦʙʲʝʢʪʘ-ʘʨʛʫʤʝʥʪʘ ʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʤʫ, ʘ 

ʟʘʪʝʤ ʦʪ ʥʝʛʦ ʢʦ ʚʪʦʨʦʤʫ ʦʙʲʝʢʪʫ-ʘʨʛʫʤʝʥʪʫ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʩʦʭʨʘʥʷʝʪ-

ʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʦʪʥʦʰʝʥʠʷ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʘʨʘʢʪʝʨʝ ʩʚʷʟʠ ʤʝʞʜʫ 

ʦʙʲʝʢʪʘʤʠ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʩʪʨʦʷʪʩʷ ʧʘʪʪʝʨʥʳ ʤʥʦʛʦʤʝʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ, 

ʧʘʪʪʝʨʥʳ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʦʙʳʪʠʡ ʠ ʜʨ. 

1.3. ʇʦʜʜʝʨʞʢʘ ʫʜʦʙʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ɼʣʷ ʙʦʣʝʝ ʫʜʦʙʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʧʦʣ-

ʥʷʝʪʩʷ ʥʘʩʪʨʦʡʢʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʟʥʘʥʠʡ ʠ ʜʘʥʥʳʭ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʢʦʥʪʝʥʪʝ 

ʀʅʀʈ. ʇʨʠ ʥʘʩʪʨʦʡʢʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʨʝʜʘʢʪʦʨʝ ʦʥʪʦʣʦʛʠʠ ʜʣʷ ʢʘʞʜʦʛʦ 

ʢʣʘʩʩʘ ʟʘʜʘʝʪʩʷ ʰʘʙʣʦʥ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʵʪʦʛʦ ʢʣʘʩʩʘ ʠ ʰʘʙʣʦʥ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʩʳʣʦʢ ʥʘ ʥʠʭ. 

ʐʘʙʣʦʥ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʢʣʘʩʩʘ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ) 

ʚʢʣʶʯʘʝʪ ʚʩʝ ʘʪʨʠʙʫʪʳ ʵʪʦʛʦ ʢʣʘʩʩʘ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʦʪʥʦʰʝʥʠʷ. ʈʘʟʣʠ-

ʯʘʶʪ çʧʨʷʤʳʝè (ʥʘʧʨʘʚʣʝʥʳ ʦʪ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʢ ʜʨʫʛʠʤ ʢʣʘʩʩʘʤ) ʠ çʦʙ-

ʨʘʪʥʳʝè (ʥʘʧʨʘʚʣʝʥʳ ʦʪ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ ʢ ʜʘʥʥʦʤʫ) ʦʪʥʦʰʝʥʠʷ. ʇʨʠ ʚʠʟʫ-

ʘʣʠʟʘʮʠʠ ʢʣʘʩʩʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪʥʦʰʝʥʠʷ ʛʨʫʧʧʠʨʫʶʪʩʷ 

ʧʦ ʵʪʠʤ ʜʚʫʤ ʚʠʜʘʤ.  

ʇʦ ʫʤʦʣʯʘʥʠʶ, ʘʪʨʠʙʫʪʳ ʢʣʘʩʩʦʚ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʦʪʥʦʰʝʥʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʘʪʨʠʙʫʪʳ ʦʪʥʦʰʝʥʠʡ, ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʪʦʤ ʧʦʨʷʜʢʝ, ʚ ʢʦʪʦʨʦʤ 

ʦʥʠ ʟʘʜʘʥʳ ʚ ʦʥʪʦʣʦʛʠʠ. ʇʦ ʞʝʣʘʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ ʵʪʦʪ ʧʦʨʷʜʦʢ ʤʦʞʝʪ 

ʙʳʪʴ ʠʟʤʝʥʝʥ.  

ʅʝʦʙʭʦʜʠʤʳʡ ʧʦʨʷʜʦʢ ʘʪʨʠʙʫʪʦʚ ʟʘʜʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦ 

ʚʳʜʝʣʝʥʥʦʛʦ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʩʚʦʡʩʪʚʘ (annotation property) ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

order. ɿʥʘʯʝʥʠʝʤ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʯʠʩʣʦ, ʟʘʜʘʶʱʝʝ ʥʦʤʝʨ ʧʦʟʠʮʠʠ 

ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʘʪʨʠʙʫʪʦʚ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʟʘʜʘʶʪʩʷ ʜʣʷ ʧʨʦʩʪʳʭ ʟʥʘ-

ʯʝʥʠʡ (datatype property). 

ʐʘʙʣʦʥ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʩʳʣʢʠ ʥʘ ʦʙʲʝʢʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʢʣʘʩʩʘ ʤʦʞʝʪ 

ʚʢʣʶʯʘʪʴ ʢʘʢ ʘʪʨʠʙʫʪʳ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ, ʪʘʢ ʠ ʘʪʨʠʙʫʪʳ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ 

ʢʣʘʩʩʦʚ ʠ ʟʘʜʘʥʥʳʭ ʤʝʞʜʫ ʥʠʤ ʠ ʜʨʫʛʠʤʠ ʢʣʘʩʩʘʤʠ ʦʪʥʦʰʝʥʠʡ. ʉʫʱʝ-
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ʩʪʚʫʝʪ ʜʚʘ ʚʠʜʘ ʩʩʳʣʦʢ ð ʧʦʣʥʳʝ ʠ ʢʨʘʪʢʠʝ. ʇʦʣʥʳʝ ʩʩʳʣʢʠ ʠʩʧʦʣʴʟʫʶʪ-

ʩʷ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʩʧʠʩʢʘ ʵʢʟʝʤʧʣʷʨʦʚ ʟʘʜʘʥʥʦʛʦ ʢʣʘʩʩʘ, ʢʨʘʪʢʠʝ ð ʧʨʠ 

ʩʩʳʣʢʝ ʥʘ ʵʢʟʝʤʧʣʷʨ ʠʟ ʜʨʫʛʦʛʦ ʵʢʟʝʤʧʣʷʨʘ. ɼʣʷ ʧʦʣʥʳʭ ʩʩʳʣʦʢ ʚʳʜʝʣʝʥʦ 

ʩʚʦʡʩʪʚʦ link, ʜʣʷ ʢʨʘʪʢʠʭ ð shortlink. ɿʥʘʯʝʥʠʝʤ ʵʪʠʭ ʩʚʦʡʩʪʚ ʪʘʢʞʝ ʷʚ-

ʣʷʝʪʩʷ ʯʠʩʣʦ, ʟʘʜʘʶʱʝʝ ʧʦʨʷʜʦʢ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʩʳʣʢʝ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʤʦ-

ʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʢʘʢ ʜʣʷ ʧʨʦʩʪʳʭ ʟʥʘʯʝʥʠʡ (datatype property), ʪʘʢ ʠ ʜʣʷ 

ʦʙʲʝʢʪʥʳʭ ʩʚʦʡʩʪʚ (object property), ʪ.ʝ. ʦʪʥʦʰʝʥʠʡ. 

ɿʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʩʩʳʣʢʫ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʩʪʨʦ-

ʝʥʠʷ ʪʝʢʩʪʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʩʳʣʢʠ ʥʘ ʦʙʲʝʢʪ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʧʨʠ ʝʛʦ 

ʦʪʦʙʨʘʞʝʥʠʠ (ʚʠʟʫʘʣʠʟʘʮʠʠ) ʥʘ ʵʢʨʘʥʝ. 

2. ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʟʥʘʥʠʷʤ ʠ ʜʘʥʥʳʤ 

2.1. ʈʝʘʣʠʟʘʮʠʷ ʜʦʩʪʫʧʘ ʢ ʟʥʘʥʠʷʤ ʠ ʜʘʥʥʳʤ 

ɼʣʷ ʥʘʚʠʛʘʮʠʠ, ʧʦʠʩʢʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʢʦʥʪʝʥʪʘ ʀʅʀʈ ʥʝʦʙʭʦʜʠʤʦ 

ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʱʘʪʴʩʷ ʢ ʭʨʘʥʠʣʠʱʫ ʜʘʥʥʳʭ ʚ ʪʝʨʤʠʥʘʭ ʧʦʥʷʪʠʡ ʦʥ-

ʪʦʣʦʛʠʠ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʠʧʳ SPARQL-ʟʘʧʨʦʩʦʚ, ʥʝʦʙʭʦʜʠ-

ʤʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ, ʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥ ʥʘʙʦʨ ʪʠʧʦʚʳʭ 

ʰʘʙʣʦʥʦʚ. ʇʘʨʘʤʝʪʨʘʤʠ ʪʘʢʠʭ ʰʘʙʣʦʥʦʚ ʷʚʣʷʶʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʢʣʘʩʩʦʚ, 

ʵʢʟʝʤʧʣʷʨʦʚ, ʩʚʷʟʝʡ, ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʟʥʘʯʝʥʠʡ ʘʪʨʠʙʫʪʦʚ ʠ ʩʘʤʠ ʟʥʘʯʝʥʠʷ. 

ʐʘʙʣʦʥʳ ʟʘʧʨʦʩʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʟʚʝʥʦ ʤʝʞʜʫ 

ʤʝʭʘʥʠʟʤʦʤ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʭʨʘʥʠʣʠʱʝʤ ʜʘʥʥʳʭ ʀʅʀʈ; ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʦʙʨʘʟʫʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʟʘʧʨʦʩʦʚ, ʛʜʝ ʟʘʧʨʦʩ ʢʦʥʩʪʨʫʠʨʫʝʪʩʷ 

ʢʘʢ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʘʷ ʤʦʜʝʣʴ ʠʩʢʦʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ɹʳʣ ʩʦʩʪʘʚʣʝʥ 

ʥʘʙʦʨ ʙʘʟʦʚʳʭ ʰʘʙʣʦʥʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʧʠʩʳʚʘʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʦʥʪʦʣʦʛʠʠ: ʩʫʱʝʩʪʚʫʶʪ ʙʘʟʦʚʳʝ ʰʘʙʣʦʥʳ ʜʣʷ ʢʣʘʩ-

ʩʦʚ, ʩʚʷʟʝʡ ʠ ʘʪʨʠʙʫʪʦʚ ʦʥʪʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʭ ʵʢʟʝʤʧʣʷʨʦʚ. 

ʌʦʨʤʠʨʫʷ ʜʝʨʝʚʦ ʠʟ ʙʘʟʦʚʳʭ ʰʘʙʣʦʥʦʚ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʙʦʣʝʝ ʩʣʦʞ-

ʥʳʝ ʟʘʧʨʦʩʳ. ʂʦʨʥʝʤ ʜʝʨʝʚʘ ʟʘʧʨʦʩʘ ʚʩʝʛʜʘ ʜʦʣʞʝʥ ʙʳʪʴ ʰʘʙʣʦʥ ʵʣʝʤʝʥ-

ʪʘ ʦʥʪʦʣʦʛʠʠ, ʷʚʣʷʶʱʝʛʦʩʷ ʧʨʝʜʤʝʪʦʤ ʟʘʧʨʦʩʘ. ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʧʦʣʫ-

ʯʠʪʴ ʩʧʠʩʦʢ ʢʣʘʩʩʦʚ, ʥʫʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʧʨʦʩ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʝʛʦ ʢʦʨʥʝʤ ʙʳʣ ʰʘʙʣʦʥ ʢʣʘʩʩʘ. 

ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʘʣʛʦʨʠʪʤʳ ʪʨʘʥʩʣʷʮʠʠ ʟʘʧʨʦʩʦʚ, ʩʬʦʨʤʫʣʠʨʦʚʘʥ-

ʥʳʭ ʚ ʚʠʜʝ ʰʘʙʣʦʥʦʚ, ʚ ʟʘʧʨʦʩʳ ʥʘ ʷʟʳʢʝ SPARQL ʠ ʪʨʘʥʩʣʷʮʠʠ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʟʘʧʨʦʩʦʚ ʚ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʬʦʨʤʘʪ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ.  

ʈʘʩʩʤʦʪʨʠʤ, ʢ ʧʨʠʤʝʨʫ, ʟʘʧʨʦʩ ʥʘ ʧʦʣʫʯʝʥʠʝ ʚʩʝʭ ʵʢʟʝʤʧʣʷʨʦʚ ʟʘʜʘʥ-

ʥʦʛʦ ʢʣʘʩʩʘ ʦʥʪʦʣʦʛʠʠ. ʂʦʨʥʝʤ ʜʝʨʝʚʘ ʟʘʧʨʦʩʘ, ʢʦʪʦʨʦʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ ʦʜʥʦʛʦ ʫʟʣʘ, ʜʦʣʞʝʥ ʙʳʪʴ ʰʘʙʣʦʥ ʵʢʟʝʤʧʣʷʨʘ ʢʣʘʩʩʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʟʘʧʨʦʩʘ ʚ ʰʘʙʣʦʥʝ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

ʢʣʘʩʩʘ (ID). ʇʦʩʣʝ ʪʨʘʥʩʣʷʮʠʠ ʜʘʥʥʦʛʦ ʰʘʙʣʦʥʘ ʚ SPARQL ʧʦʣʫʯʠʤ ʟʘ-

ʧʨʦʩ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ. 2. SPARQL-ʟʘʧʨʦʩ, ʧʦʣʫʯʘʶʱʠʡ ʩʧʠʩʦʢ ʵʢʟʝʤʧʣʷʨʦʚ ʟʘʜʘʥʥʦʛʦ ʢʣʘʩʩʘ 

ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʛʦ ʟʘʧʨʦʩʘ ʜʦʣʞʝʥ ʙʳʪʴ ʩʧʠʩʦʢ ʩʩʳʣʦʢ ʥʘ ʵʢʟʝʤʧʣʷ-

ʨʳ ʟʘʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʠ ʚʩʝʭ ʝʛʦ ʧʦʜʢʣʘʩʩʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʰʘʙʣʦʥʦʤ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʩʳʣʢʠ (ʧ. 1.3) ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʦʙʨʘʟʠʪʴ ʩʩʳʣʢʫ ʥʘ ʵʢʟʝʤ-

ʧʣʷʨ ʢʣʘʩʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʩʚʦʡʩʪʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʩʩʳʣʢʫ, ʠ ʨʘʩʧʦʣʦʞʠʪʴ ʠʭ ʚ ʟʘʜʘʥʥʦʤ ʧʦʨʷʜʢʝ. ʊʘʢʞʝ, ʪʨʝʙʫʝʪʩʷ ʠʟʚʣʝʯʝ-

ʥʠʝ ʥʘʟʚʘʥʠʡ ʚʩʝʭ ʘʪʨʠʙʫʪʦʚ ʠ ʩʚʷʟʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʰʘʙʣʦʥ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʩʩʳʣʢʠ. ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʘ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʟʘʧʨʦʩʘ, ʦʧʫʱʝʥʳ ʬʠʣʴʪʨʘ-

ʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ ʛʨʫʧʧʠʨʦʚʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʷʟʳʢ ʟʘʧʨʦʩʦʚ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʝʪ 

ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʧʨʦʩʳ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ ʦʙʨʘʟʦʤ, ʥʦ ʠ ʩʢʨʳʚʘʝʪ ʦʪ 

ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʘʨʘʤʝʪʨʦʚ. 

2.2. ʆʨʛʘʥʠʟʘʮʠʷ ʥʘʚʠʛʘʮʠʠ ʠ ʧʦʠʩʢʘ 

ɼʣʷ ʥʘʚʠʛʘʮʠʠ ʧʦ ʦʥʪʦʣʦʛʠʠ ʀʅʀʈ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʚʩʝʭ ʝʝ ʢʣʘʩʩʦʚ. ʕʪʠ ʢʣʘʩʩʳ ʠʟʚʣʝʢʘʶʪʩʷ ʠʟ ʭʨʘʥʠʣʠʱʘ 

ʧʨʠ ʧʦʤʦʱʠ ʧʦʜʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪ ʷʟʳʢ, 

ʦʧʠʩʘʥʥʳʡ ʚ ʧ. 2.1. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʧʨʦʩʘ ʜʘʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʝʱʝ ʠ 


