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ʈʉɾɽɼʇɻʇʉ 

ʇʦ ʫʩʪʘʥʦʚʝʥʘ ʪʨʘʜʠʮʠʷ ʚ ʧʦʩʣʝʜʥʘʪʘ ʩʝʜʤʠʮʘ ʥʘ ʤʝʩʝʮ ʤʘʡ ï ʚ ʜʥʠʪʝ 
ʦʢʦʣʦ  ʥʘʡ-ʩʚʝʪʣʠʷ ʧʨʘʟʥʠʢ ʥʘ ʙʲʣʛʘʨʩʢʘʪʘ ʧʠʩʤʝʥʦʩʪ ʠ ʢʫʣʪʫʨʘ ʩʝ ʧʨʦʚʝʞʜʘ 
ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ 
ʦʙʱʝʩʪʚʦò. ʆʨʛʘʥʠʟʘʪʦʨʠ ʥʘ ʥʝʡʥʦʪʦ 5-ʪʦ ʠʟʜʘʥʠʝ ʩʘ ɸʩʦʮʠʘʮʠʷ Ăʈʘʟʚʠʪʠʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò, ʀʥʩʪʠʪʫʪʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʠ 
ɹɸʅ ʠ ʇʣʦʚʜʠʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò. 

ʀʜʝʷʪʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷ, ʦʨʠʝʥʪʠʨʘʥʘ ʢʲʤ ʧʨʦʙʣʝʤʠʪʝ ʥʘ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ, ʜʲʣʞʠʤ ʥʘ ʥʘʰʠʷ ʥʝʟʘʙʨʘʚʠʤ 
ʫʯʠʪʝʣ ʧʨʦʬ. ʇʝʪʲʨ ɹʲʨʥʝʚ. ʂʦʥʬʝʨʝʥʮʠʷʪʘ ʩʝ ʧʨʦʚʝʞʜʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʜʚʘ 
ʜʥʠ, ʪʝʤʘʪʠʯʥʦ ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ, ʩʚʲʨʟʘʥʠ ʩʲʩ 
ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʩʦʬʪʫʝʨʥʠ ʩʠʩʪʝʤʠ ʠ ʤʝʪʦʜʠʢʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚʲʚ ʚʠʩʰʝʪʦ ʠ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. ʋʯʘʩʪʥʠʮʠ 
ʩʘ ʠʟʷʚʝʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʥʘʫʢʘʪʘ, ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʢʫʣʪʫʨʘʪʘ, 
ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʩʪʫʜʝʥʪʠ ʠ ʜʦʢʪʦʨʘʥʪʠ ʦʪ ʚʩʠʯʢʠ ʢʨʘʠʱʘ ʥʘ ɹʲʣʛʘʨʠʷ. 

ɼʦʢʣʘʜʠʪʝ ʚ ʩʙʦʨʥʠʢʘ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʩʣʝʜʚʘʪ ʨʝʜʘ ʥʘ ʪʷʭʥʦʪʦ 
ʧʨʝʜʩʪʘʚʷʥʝ ʠ ʩʘ ʛʨʫʧʠʨʘʥʠ ʚ 6 (ʰʝʩʪ) ʩʝʢʮʠʠ ʩʲʩ ʩʣʝʜʥʠʪʝ ʪʝʤʘʪʠʯʥʠ ʘʢʮʝʥʪʠ:  

¶ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ; 

¶ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ; 

¶ ʤʝʪʦʜʠʢʘ ʥʘ ʦʙʫʯʝʥʠʝ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʀʂʊ;  

¶ ʩʦʬʪʫʝʨʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʚ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ;  

¶ ʧʨʦʙʣʝʤʠ ʧʨʝʜ ʮʠʬʨʦʚʠʟʘʮʠʷʪʘ ʠ ʮʠʬʨʦʚʠʪʝ ʙʠʙʣʠʦʪʝʢʠ;  

¶ ʠʥʦʚʘʪʠʚʥʠ ʤʝʪʦʜʠ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ ʚ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ; 

¶ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʩʝʤʘʥʪʠʯʥʠʷ ʋʝʙ ʠ ʠʟʚʣʠʯʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷ. 

ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʠ ʪʝʤʠ, ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ, ʩʚʲʨʟʘʥʠ 
ʩʲʩ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʦ ʧʨʘʚʠʪʝʣʩʪʚʦ ʚ ɹʲʣʛʘʨʠʷ.  

ɺʢʣʶʯʝʥʠ ʩʘ ʜʦʢʣʘʜʠ ʧʦ ʧʦʢʘʥʘ ʥʘ ʫʪʚʲʨʜʝʥʠ ʫʯʝʥʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʘ 
ʪʘʢʘ ʩʲʱʦ ʠ ʜʦʢʣʘʜʠ, ʨʝʮʝʥʟʠʨʘʥʠ ʦʪ ʧʦʥʝ ʜʚʘʤʘ ʯʣʝʥʦʚʝ ʥʘ ʇʨʦʛʨʘʤʥʠʷ 
ʢʦʤʠʪʝʪ.  

ʅʘ ʪʘʟʛʦʜʠʰʥʘʪʘ ʢʦʥʬʝʨʝʥʮʠʷ ʩʝ ʨʝʘʣʠʟʠʨʘ ʠʜʝʷʪʘ ʥʘ ʫʯʘʩʪʥʠʮʠ ʚ 
ʧʨʝʜʠʰʥʠ ʢʦʥʬʝʨʝʥʮʠʠ ï ʜʘ ʩʝ ʦʙʦʩʦʙʠ ʫʯʝʥʠʯʝʩʢʘ ʩʝʩʠʷ, ʥʘ ʢʦʷʪʦ ʜʘ ʩʝ 
ʜʦʢʣʘʜʚʘʪ ʜʦʢʘʟʘʥʠ ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʥʘ ʫʯʝʥʠʮʠ ʦʪ ʩʨʝʜʥʠ ʫʯʝʙʥʠ ʟʘʚʝʜʝʥʠʷ. 
ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʰʝʩʪ ʜʦʢʣʘʜʘ ʥʘ ʫʯʝʥʠʮʠ ʦʪ ʆʙʨʘʟʮʦʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘ 
ʛʠʤʥʘʟʠʷ Ăɸʢʘʜ. ʂʠʨʠʣ ʇʦʧʦʚò ʠ ʇʨʦʬʝʩʠʦʥʘʣʥʘʪʘ ʛʠʤʥʘʟʠʷ ʧʦ ʝʣʝʢʪʨʦʪʝʭʥʠʢʘ 
ʠ ʝʣʝʢʪʨʦʥʠʢʘ ï ʛʨ. ʇʣʦʚʜʠʚ. ʀʟʢʘʟʚʘʤʝ ʩʧʝʮʠʘʣʥʘ ʙʣʘʛʦʜʘʨʥʦʩʪ ʥʘ ʪʝʟʠ 
ʫʯʝʥʠʮʠ ʠ ʪʝʭʥʠʪʝ ʫʯʠʪʝʣʠ ʟʘ ʧʨʦʷʚʝʥʠʷ ʠʥʪʝʨʝʩ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʦ 
ʧʦʜʛʦʪʚʝʥʠʪʝ ʜʦʢʣʘʜʠ.  
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ʇʨʠʟʥʘʪʝʣʥʦʩʪ ʜʲʣʞʠʤ ʥʘ ʯʣʝʥʦʚʝʪʝ ʥʘ ʇʨʦʛʨʘʤʥʠʷ ʢʦʤʠʪʝʪ ʟʘ ʪʝʭʥʠʪʝ 
ʨʝʮʝʥʟʠʠ ï ʦʩʦʙʝʥʦ ʧʦʣʝʟʥʠ ʟʘ ʤʣʘʜʠʪʝ ʫʯʘʩʪʥʠʮʠ ʚ ʢʦʥʬʝʨʝʥʮʠʷʪʘ. 
ɹʣʘʛʦʜʘʨʠʤ ʥʘ ʚʢʣʶʯʠʣʠʪʝ ʩʝ ʚ ʪʘʟʛʦʜʠʰʥʠʷ ʢʦʤʠʪʝʪ ʢʦʣʝʛʠ, ʢʦʠʪʦ 
ʜʦʧʨʠʥʝʩʦʭʘ ʟʘ ʫʪʚʲʨʞʜʘʚʘʥʝʪʦ ʥʘ ʥʘʰʘʪʘ ʢʦʥʬʝʨʝʥʮʠʷ. 

ʂʘʢʪʦ ʚʠʥʘʛʠ, ʚ ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ ʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʘʢʪʠʚʥʦ 
ʩʝ ʚʢʣʶʯʠʭʘ ʯʣʝʥʦʚʝʪʝ ʥʘ ʆʨʛʘʥʠʟʘʮʠʦʥʥʠʷ ʢʦʤʠʪʝʪ ʠ ʥʝʛʦʚʠʷ ʧʨʝʜʩʝʜʘʪʝʣ 
ɻʝʦʨʛʠ ɺʨʘʛʦʚ. ʆʩʥʦʚʝʥ ʧʨʠʥʦʩ ʚ ʧʦʜʛʦʪʦʚʢʘʪʘ ʠ ʠʟʜʘʚʘʥʝʪʦ ʥʘ ʥʘʩʪʦʷʱʠʷ 
ʩʙʦʨʥʠʢ ʠʤʘʪ ʄʠʣʝʥʘ ʉʪʘʥʝʚʘ ʠ ɺʝʩʝʣʠʥ ʀʛʨʘʯʝʚ.  

ʇʦʞʝʣʘʚʘʤʝ ʫʩʧʝʭ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʚ 5-ʪʘʪʘ ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ 
Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò. ʅʘʜʷʚʘʤʝ ʩʝ, ʯʝ ʩʧʦʜʝʣʷʥʝʪʦ 
ʥʘ ʦʧʠʪ ʠ ʤʝʪʦʜʠʢʠ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ, ʦʙʩʲʞʜʘʥʝʪʦ ʥʘ ʥʘʫʯʥʠ 
ʨʝʟʫʣʪʘʪʠ ʠ ʫʯʘʩʪʠʝʪʦ ʚ ʦʨʛʘʥʠʟʠʨʘʥʠʪʝ ʜʠʩʢʫʩʠʠ ï ʪʘʢʘ ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʚʩʠʯʢʠ 
ʠʟʜʘʥʠʷ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ, ʱʝ ʙʲʜʘʪ ʦʩʦʙʝʥʦ ʧʦʣʝʟʥʠ ʥʘ ʤʣʘʜʠʪʝ ʫʯʝʥʠ. 

ɼʦ ʥʦʚʠ ʩʨʝʱʠ! 

ʤʘʡ 2012 ɻʝʦʨʛʠ ʊʦʪʢʦʚ ʠ ʀʚʘʥ ʂʦʡʯʝʚ 
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ɹɻʋʇʅɹʋʁʀʁʉɹʆɾ ʆɹ ʈʉʇʏɾɽʌʉʁ ʀɹ (ʊɹʅʇ)ʇʏɾʆʘɻɹʆɾ 
ʆɹ ʃɹʐɾʊʋɻʇʋʇ ɻʓɻ ɻʁʊʑɾʋʇ ʇɺʉɹʀʇɻɹʆʁɾ 

ɻʣ. ʘʩ. ɽʤʠʣ ʍʘʜʞʠʢʦʣʝʚ, ʛʣ. ʘʩ. ʉʪʘʥʢʘ ʍʘʜʞʠʢʦʣʝʚʘ, 
ʧʨʦʬ. ʜʤʥ ɻʝʦʨʛʠ ʊʦʪʢʦʚ, ʜʦʮ. ʜ-ʨ ʈʦʩʠʮʘ ɼʦʥʝʚʘ 

ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇ. ʍʠʣʝʥʜʘʨʩʢʠñ, ʙʫʣ. Ăɹʲʣʛʘʨʠʷñ ˉ236, 
e-mail: {hadjikolev, stankah, totkov, rosi} @uni-plovdiv.bg 

ʈʝʟʶʤʝ: ɼʠʩʢʫʪʠʨʘ ʩʝ ʧʨʦʙʣʝʤʲʪ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʪʝʞʢʠ ʘʢʘʜʝʤʠʯʥʠ 
ʧʨʦʮʝʜʫʨʠ, ʩʚʲʨʟʘʥʠ ʩʲʩ (ʩʘʤʦ)ʦʮʝʥʢʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʧʦʜʭʦʜʠ ʟʘ 
ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʢʠʪʝ, ʦʙʝʢʪʠʪʝ ʠ ʜʝʡʥʦʩʪʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʮʝʜʫʨʠ ʦʪ 
ʧʦʜʦʙʝʥ ʪʠʧ. ʇʨʝʜʣʦʞʝʥʠʪʝ ʤʦʜʝʣʠ ʩʘ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʧʨʦʝʢʪ ʟʘ ʢʦʤʧʶʪʲʨʥʘ 
ʩʠʩʪʝʤʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʢʠ ʠ ʧʨʦʮʝʜʫʨʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʚʲʚ 
ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʨʝʯʝʥʘ ʂʆʄʇɸʉ. ʉʲʟʜʘʜʝʥ ʝ ʧʨʦʪʦʪʠʧ ʥʘ ʂʆʄʇɸʉ ʠ ʩʘ 
ʧʨʦʚʝʜʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩ ʤʦʜʝʣʠ, ʤʝʪʦʜʠʢʠ ʠ ʧʨʦʮʝʜʫʨʠ ʟʘ (ʩʘʤʦ)ʦʮʝʥʷʚʘʥʝ ʧʦ 
ʥʦʚʠʪʝ ʢʨʠʪʝʨʠʘʣʥʠ ʩʠʩʪʝʤʠ ʥʘ ʅɸʆɸ. ʉ ʫʯʘʩʪʠʝʪʦ ʥʘ ʝʢʩʧʝʨʪʠ ʦʪ ʅɸʆɸ ʩʝ 
ʧʨʦʚʝʞʜʘ ʠ ʦʮʝʥʷʚʘ ʝʢʩʧʝʨʠʤʝʥʪ ʧʦ ʩʲʧʨʦʚʦʞʜʘʥʝ ʩ ʂʆʄʇɸʉ ʥʘ ʨʝʘʣʥʘ ʧʨʦʮʝʜʫʨʘ ʧʦ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʘ ʘʢʨʝʜʠʪʘʮʠʷ ʥʘ ʇʣʦʚʜʠʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʠ 
ʧʲʨʚʠʪʝ ʦʙʥʘʜʝʞʜʘʚʘʱʠ ʨʝʟʫʣʪʘʪʠ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ, ʦʮʝʥʢʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝ, 
ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʚʲʚ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ 
ʧʨʦʮʝʜʫʨʠʪʝ ʧʦ ʘʢʨʝʜʠʪʘʮʠʷ 

1. ɻʳʛʞʝʞʦʡʞ 

ʆʮʝʥʷʚʘʥʝʪʦ ʠ ʘʢʨʝʜʠʪʘʮʠʷʪʘ ʥʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʘ ʦʪ ʩʲʱʝʩʪʚʝʥʦ 
ʟʥʘʯʝʥʠʝ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʥʝʛʦʚʦʪʦ ʢʘʯʝʩʪʚʦ. ɺʲʪʨʝʰʥʦʪʦ ʦʮʝʥʷʚʘʥʝ 
(ʩʘʤʦʦʮʝʥʷʚʘʥʝʪʦ) ʠ ʚʲʥʰʥʦʪʦ ʦʮʝʥʷʚʘʥʝ ʠʤʘʪ ʥʷʢʦʠ ʦʙʱʠ ʤʦʤʝʥʪʠ. ʇʨʠ 
ʚʲʪʨʝʰʥʦʪʦ ʦʮʝʥʷʚʘʥʝ ʚ ʨʦʣʷʪʘ ʥʘ ʦʮʝʥʠʪʝʣʠ ʩʘ ʝʢʩʧʝʨʪʠ ʦʪ ʦʮʝʥʷʚʘʥʘʪʘ 
ʠʥʩʪʠʪʫʮʠʷ, ʘ ʧʨʠ ʚʲʥʰʥʦʪʦ ï ʝʢʩʧʝʨʪʠ, ʥʦʤʠʥʠʨʘʥʠ ʦʪ ʩʧʝʮʠʘʣʠʟʠʨʘʥ 
ʥʝʟʘʚʠʩʠʤ ʦʨʛʘʥ (ʚ ʙʲʣʛʘʨʩʢʠʷ ʩʣʫʯʘʡ, ʅʘʮʠʦʥʘʣʥʘʪʘ ʘʛʝʥʮʠʷ ʧʦ ʦʮʝʥʷʚʘʥʝ ʠ 
ʘʢʨʝʜʠʪʘʮʠʷ ī ʅɸʆɸ). ɺ ʦʙʱʠʷ ʩʣʫʯʘʡ, ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʝʢʩʧʝʨʪʠ ʧʦʧʲʣʚʘʪ 
ʚʲʧʨʦʩʥʠʢ, ʦʪʥʘʩʷʱ ʩʝ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʨʦʮʝʜʫʨʠ ʠ ʦʙʝʢʪʠ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ 
ʬʦʨʤʠʨʘʪ ʩʲʦʪʚʝʪʥʠ ʦʮʝʥʢʠ (ʟʘ ʦʧʨʝʜʝʣʝʥʠ ʛʨʫʧʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) ʧʦ 
ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʧʨʝʜʝʣʝʥʠ ʢʨʠʪʝʨʠʠ. ɺ ʧʦ-ʢʦʤʧʣʠʮʠʨʘʥʠʷ ʩʣʫʯʘʡ, ʝʢʩʧʝʨʪʠ ʥʘ 
ʦʮʝʥʷʚʘʥʘʪʘ ʠʥʩʪʠʪʫʮʠʷ ʠʟʛʦʪʚʷʪ ʜʦʢʣʘʜ-ʩʘʤʦʦʮʝʥʢʘ ʧʦ ʢʨʠʪʝʨʠʠ, 
ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠ ʦʪ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʷ ʦʨʛʘʥ. ʇʨʠ ʧʦʩʝʱʝʥʠʝ óʥʘ ʤʷʩʪʦô 
ʝʢʩʧʝʨʪʥʘ ʛʨʫʧʘ, ʥʦʤʠʥʠʨʘʥʘ ʦʪ ʪʦʟʠ ʦʨʛʘʥ, ʟʘʧʦʯʚʘ ʧʨʦʮʝʜʫʨʘ ʟʘ ʚʲʥʰʥʦ 
ʦʮʝʥʷʚʘʥʝ ʥʘ ʙʘʟʘʪʘ ʥʘ ʜʦʢʣʘʜʘ-ʩʘʤʦʦʮʝʥʢʘ, ʢʦʡʪʦ ī ʦʩʚʝʥ ʦʙʟʦʨʥʦ-
ʘʥʘʣʠʪʠʯʥʘ ʯʘʩʪ, ʩʲʜʲʨʞʘ ʢʦʥʩʪʘʪʘʮʠʠ, ʧʨʝʧʦʨʲʢʠ, ʦʮʝʥʢʠ (ʧʦ ʦʧʨʝʜʝʣʝʥʠ 
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ʠʥʜʠʢʘʪʦʨʠ) ʠ ʜʨ. ʉʣʝʜ ʨʝʜʘʢʪʠʨʘʥʝ, ʩʲʛʣʘʩʫʚʘʥʝ ʠ ʦʜʦʙʨʝʥʠʝ ʥʘ ʥʷʢʦʣʢʦ 
ʨʘʚʥʠʱʘ (ʥʘʧʨ. ʦʮʝʥʷʚʘʥʘ ʠʥʩʪʠʪʫʮʠʷ, ʧʦʩʪʦʷʥʥʘ ʢʦʤʠʩʠʷ ʠ ʘʢʨʝʜʠʪʘʮʠʦʥʝʥ 
ʩʲʚʝʪ ʥʘ ʅɸʆɸ) ʩʝ ʩʪʠʛʘ ʜʦ ʢʨʘʝʥ ʚʘʨʠʘʥʪ ʥʘ ʜʦʢʣʘʜʘ-ʦʮʝʥʢʘ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ 
ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʦʬʠʮʠʘʣʝʥ ʨʝʟʫʣʪʘʪ ʥʘ ʚʲʥʰʥʦʪʦ ʦʮʝʥʷʚʘʥʝ. ʇʦ ʧʦʜʦʙʝʥ 
ʥʘʯʠʥ ʧʨʦʪʠʯʘʪ ʧʨʦʮʝʜʫʨʠʪʝ ʧʦ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʘ ʠ ʧʨʦʛʨʘʤʥʘ ʘʢʨʝʜʠʪʘʮʠʷ, 
ʧʨʦʚʝʞʜʘʥʠ ʚ ʧʦʚʝʯʝʪʦ ʝʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ [1, ʩʪʨ. 347], ʉɸʑ [2] ʠ ɹʲʣʛʘʨʠʷ [3].  

ɺ ʨʘʙʦʪʘʪʘ ʝ ʧʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʜʫʨʠʪʝ ʧʦ 
(ʩʘʤʦ)ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ, ʧʨʦʚʝʞʜʘʥʠ ʦʪ ʅɸʆɸ ï ʝʜʠʥʩʪʚʝʥʠʷʪ 
ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʜʲʨʞʘʚʝʥ ʦʨʛʘʥ ʚ ɹʲʣʛʘʨʠʷ, ʦʪʛʦʚʦʨʝʥ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ 
ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʜʝʡʥʦʩʪʪʘ ʥʘ ʚʠʩʰʠʪʝ ʫʯʠʣʠʱʘ ʠ ʥʘʫʯʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʦʮʝʜʫʨʠ ʟʘ (ʩʘʤʦ)ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ 
ʧʨʝʜʧʦʣʘʛʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʞʫʧʝʡʣʙ ʡ ʪʩʞʝʪʫʛʙ ʟʘ: 

- ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʢʨʠʪʝʨʠʘʣʥʠ ʩʠʩʪʝʤʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ, ʚʢʣ. ʥʘ 
(ʩʘʤʦ)ʦʮʝʥʷʚʘʥʠʪʝ ʦʙʝʢʪʠ ï ʠʥʩʪʠʪʫʮʠʠ, ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠ 
ʜʨ.; 

- ʩʲʧʨʦʚʦʞʜʘʥʝ ʥʘ ʝʪʘʧʠ ʠ ʜʝʡʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʦʮʝʜʫʨʠ ʟʘ 
(ʩʘʤʦ)ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ ʚʲʚ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ; 

- ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʠ ʦʪʜʘʣʝʯʝʥʦ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʜʘʥʥʠ ʠ ʛʝʥʝʨʠʨʘʥʝ ʥʘ 
ʜʦʢʫʤʝʥʪʠ (ʚʢʣ. ʩ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʪʝʢʩʪʦʦʙʨʘʙʦʪʢʘ) ʟʘ ʩʲʦʪʚʝʪʥʠʪʝ 
ʧʨʦʮʝʜʫʨʠ ʠ ʦʙʝʢʪʠ, ʠ ʜʨ. 

ʇʨʝʜʣʦʞʝʥʠʷʪ ʧʦʜʭʦʜ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʩʲʧʨʦʚʦʞʜʘʥʝ ʥʘ ʧʨʦʮʝʜʫʨʠ ʟʘ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʘ ʘʢʨʝʜʠʪʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘ ʪʧʭʫʬʞʩʦʙ ʪʩʞʝʙ, ʛ ʣʧʸʫʧ 
ʥʦʧʟʞʪʫʛʧ ʧʫ ʨʧʫʩʞʚʡʫʞʤʡ, ʦʞʠʙʛʡʪʡʥʧ ʞʝʡʦ ʧʫ ʝʩʬʜ, ʡʠʛʳʩʱʛʙʫ 
ʪʨʞʯʡʭʡʰʦʡ ʝʞʢʦʧʪʫʡ (ʚʢʣ. ʩ ʦʪʜʘʣʝʯʝʥ ʜʦʩʪʲʧ), ʩʚʲʨʟʘʥʠ ʩ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ 
ʜʦʢʣʘʜʘ-ʩʘʤʦʦʮʝʥʢʘ ʢʘʪʦ: 

- ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʠ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʘʢʨʝʜʠʪʘʮʠʷʪʘ 
ʧʦ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ ʟʚʝʥʘ; 

- ʧʦʩʦʯʚʘʥʝ ʥʘ ʜʦʢʘʟʘʪʝʣʩʪʚʝʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʢʨʘʪʢʠ ʘʥʦʪʘʮʠʠ ʧʦ 
ʠʥʜʠʢʘʪʦʨʠʪʝ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʪʝʨʠʘʣʥʘ ʩʠʩʪʝʤʘ; 

- ʩʲʩʪʘʚʷʥʝ ʥʘ ʘʥʘʣʠʪʠʯʥʠ ʙʝʣʝʞʢʠ (ʦʙʦʙʱʝʥʠʷ) ʧʦ ʩʬʝʨʠ, ʦʙʣʘʩʪʠ ʠ 
ʠʥʜʠʢʘʪʦʨʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʥʘʪʨʫʧʘʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʠ ʙʝʣʝʞʢʠ; 

- ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʜʦʢʣʘʜ-(ʩʘʤʦ)ʦʮʝʥʢʘ ʩ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʪʝʢʩʪʦʚʦ 
ʨʝʜʘʢʪʠʨʘʥʝ, ʚʢʣʶʯʚʘʱ ʥʘʪʨʫʧʘʥʠ ʙʝʣʝʞʢʠ ʠ ʦʙʦʙʱʝʥʠʷ; 

- ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʚʲʪʨʝʰʥʠ ʠ ʚʲʥʰʥʠ ʧʨʦʮʝʜʫʨʠ ʟʘ (ʩʘʤʦ)ʦʮʝʥʷʚʘʥʝ ʠ ʜʨ. 

ʇʨʝʜʣʦʞʝʥʠʪʝ ʚ ʨʘʙʦʪʘʪʘ ʤʦʜʝʣʠ ʩʘ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʧʨʦʝʢʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʪʧʭʫʬʞʩʦʙ ʪʡʪʫʞʥʙ ʠʙ ʥʧʝʞʤʡʩʙʦʞ ʦʙ ʥʞʫʧʝʡʣʡ ʡ ʨʩʧʯʞʝʬʩʡ ʠʙ ʧʯʞʦʸʛʙʦʞ 
ʦʙ ʣʙʰʞʪʫʛʧʫʧ ʛʳʛ ʛʡʪʱʞʫʧ ʧʚʩʙʠʧʛʙʦʡʞ, ʥʘʨʝʯʝʥʘ ʂʆʄʇɸʉ. ʉʲʟʜʘʜʝʥ ʝ 
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ʧʨʦʪʦʪʠʧ ʥʘ ʂʆʄʇɸʉ ʠ ʩʘ ʧʨʦʚʝʜʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩ ʤʦʜʝʣʠ, ʤʝʪʦʜʠʢʠ ʠ 
ʧʨʦʮʝʜʫʨʠ ʟʘ (ʩʘʤʦ)ʦʮʝʥʷʚʘʥʝ ʧʦ ʥʦʚʠʪʝ ʢʨʠʪʝʨʠʘʣʥʠ ʩʠʩʪʝʤʠ ʥʘ ʅɸʆɸ. 

ʉ ʫʯʘʩʪʠʝʪʦ ʥʘ ʝʢʩʧʝʨʪʠ ʦʪ ʅɸʆɸ ʩʝ ʧʨʦʚʝʞʜʘ ʠ ʦʮʝʥʷʚʘ ʝʢʩʧʝʨʠʤʝʥʪ ʧʦ 
ʩʲʧʨʦʚʦʞʜʘʥʝ ʩ ʂʆʄʇɸʉ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ ʧʦ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʘ ʘʢʨʝʜʠʪʘʮʠʷ ʥʘ 
ʇʣʦʚʜʠʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇ. ʍʠʣʝʥʜʘʨʩʢʠò (ʇʋ) ʧʨʝʟ 2012 ʛʦʜʠʥʘ. 
ɽʢʩʧʝʨʠʤʝʥʪʲʪ ʝ ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʦʚʝʞʜʘʥʠ ʚ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʥʘʫʯʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʦʮʝʥʢʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ [4, 5, 6, 7, 8].  

ʋʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʚ ʦʮʝʥʷʚʘʥʘʪʘ ʠ 
ʦʮʝʥʷʚʘʱʘʪʘ ʠʥʩʪʠʪʫʮʠʷ, ʩʚʲʨʟʘʥ ʩ ʘʢʨʝʜʠʪʘʮʠʷʪʘ, ʝ ʠʟʚʲʥ ʦʙʭʚʘʪʘ ʥʘ 
ʂʆʄʇɸʉ. 

ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʩʦʬʪʫʝʨ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠ ʧʦ 
ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʚ ʧʨʘʢʪʠʢʘʪʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠ ʘʛʝʥʮʠʠ ʧʦ 
ʘʢʨʝʜʠʪʘʮʠʷ ʥʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ, ʥʝ ʥʠ ʝ ʠʟʚʝʩʪʥʦ. 

2. ʅʧʝʞʤʡʩʙʦʞ ʦʙ ʥʞʫʧʝʡʣʡ  

ʇʨʦʮʝʜʫʨʠʪʝ ʧʦ ʘʢʨʝʜʠʪʘʮʠʷ ʥʘ ʅɸʆɸ ʠʟʧʦʣʟʚʘʪ ʜʦʙʨʝ ʩʪʨʫʢʪʫʨʠʨʘʥʠ 
ʢʨʠʪʝʨʠʘʣʥʠ ʩʠʩʪʝʤʠ, ʠʟʛʨʘʜʝʥʠ ʦʪ ʤʥʦʞʝʩʪʚʦ ʣʩʡʫʞʩʡʡ, ʧʦ ʢʦʠʪʦ ʩʝ 
ʠʟʚʲʨʰʚʘ ʦʮʝʥʷʚʘʥʝʪʦ. ʂʨʠʪʝʨʠʠʪʝ ʩʘ ʛʨʫʧʠʨʘʥʠ ʚ ʪʭʞʩʡ ʦʙ ʝʞʢʦʧʪʫ. ʆʪ 
ʜʨʫʛʘ ʩʪʨʘʥʘ, ʢʨʠʪʝʨʠʠʪʝ ʩʲʜʲʨʞʘʪ ʝʜʥʘ ʠʣʠ ʧʦʚʝʯʝ ʮʙʩʙʣʫʞʩʡʪʫʡʣʡ, ʘ ʚʩʷʢʘ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝ ʦʧʠʩʚʘ ʯʨʝʟ ʡʠʥʞʩʡʫʞʤʡ/ʡʦʝʡʣʙʫʧʩʡ [9]. ɽʜʥʘ ʢʨʠʪʝʨʠʘʣʥʘ 
ʩʠʩʪʝʤʘ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʅɸʆɸ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʢʘʪʦ ʜʲʨʚʦʚʠʜʥʘ 
ʩʪʨʫʢʪʫʨʘ ʩ 4 ʦʩʥʦʚʥʠ ʥʠʚʘ: (1) ʊʭʞʩʡ ʦʙ ʝʞʢʦʧʪʫ, (2) ʃʩʡʫʞʩʡʡ, (3) 
ʎʙʩʙʣʫʞʩʡʪʫʡʣʡ ʦʙ ʣʩʡʫʞʩʡʡʫʞ ʡ (4) ʁʦʝʡʣʙʫʧʩʡ. 

ʈʩʡ ʧʯʞʦʸʛʙʦʞ, ʣʧʦʣʩʞʫʦʙ ʧʯʞʦʣʙ ʪʞ ʠʙʝʙʛʙ ʪʙʥʧ ʠʙ ʡʦʝʡʣʙʫʧʩ. 
ʀʥʜʠʢʘʪʦʨʠʪʝ ʠʤʘʪ ʩʦʙʩʪʚʝʥʦ ʦʪʥʦʩʠʪʝʣʥʦ ʪʝʛʣʦ, ʢʦʝʪʦ ʩʝ ʜʚʠʞʠ ʚ ʦʧʨʝʜʝʣʝʥʠ 
ʛʨʘʥʠʮʠ. ɿʘ ʚʩʝʢʠ ʠʥʜʠʢʘʪʦʨ ʤʝʪʦʜʠʢʘʪʘ ʩʲʜʲʨʞʘ ʩʣʝʜʥʠʪʝ ʫʢʘʟʘʥʠʷ ï ʢʲʜʝ ʩʝ 
ʪʲʨʩʠ ʥʝʦʙʭʦʜʠʤʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʢ ʩʝ ʦʮʝʥʷʚʘ, ʤʘʢʩʠʤʘʣʥʘ ʦʮʝʥʢʘ. 
ʆʮʝʥʢʠʪʝ ʥʘ ʧʦ-ʛʦʨʥʠʪʝ ʪʨʠ ʥʠʚʘ (ʠ ʩʲʦʪʚʝʪʥʦ ʮʷʣʦʩʪʥʘʪʘ ʦʮʝʥʢʘ) ʩʝ 
ʧʦʣʫʯʘʚʘʪ ʢʘʪʦ ʩʫʤʘ ʦʪ ʦʮʝʥʢʠʪʝ ʦʪ ʧʦʜʝʣʝʤʝʥʪʠʪʝ. ʄʝʪʘ-ʤʦʜʝʣ ʥʘ 
ʤʝʪʦʜʠʢʘʪʘ ʝ ʦʧʠʩʘʥ ʚ [10]. 

ɿʘ ʜʘ ʩʝ ʦʮʝʥʠ ʜʘʜʝʥ ʠʥʜʠʢʘʪʦʨ, ʦʮʝʥʷʚʘʥʘʪʘ ʠʥʩʪʠʪʫʮʠʷ ʪʨʷʙʚʘ ʜʘ 
ʧʨʝʜʦʩʪʘʚʠ ʨʘʟʣʠʯʥʠ ʜʘʥʥʠ ï ʜʦʢʫʤʝʥʪʠ, ʩʧʨʘʚʢʠ, ʧʨʦʪʦʢʦʣʠ, ʥʘʨʝʜʙʠ ʠ ʜʨ., 
ʢʦʠʪʦ ʩʘ ʯʘʩʪ ʦʪ ʦʬʠʮʠʘʣʥʠʪʝ ʜʦʢʫʤʝʥʪʠ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʥʝʛʦʚʠʪʝ 
ʩʪʨʫʢʪʫʨʥʠ, ʦʩʥʦʚʥʠ ʠ ʧʦʤʦʱʥʠ ʟʚʝʥʘ. ʇʦʨʘʜʠ ʪʦʚʘ, ʚ ʨʘʟʨʘʙʦʪʝʥʠʷ ʤʦʜʝʣ ʥʘ 
ʤʝʪʦʜʠʢʘ, ʦʩʚʝʥ ʝʩʪʝʩʪʚʝʥʦ ʦʯʝʨʪʘʣʘʪʘ ʩʝ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʝʧʚʙʛʸʦʞ ʦʙ 
ʡʦʝʡʣʙʫʧʩ, ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ, ʣʩʡʫʞʩʡʢ ʡ ʪʭʞʩʙ ʝ ʚʢʣʶʯʝʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ 
ôʝʧʚʙʛʸʦʞ ʦʙ ʛʳʠʞʤ ʠʙ ʥʙʫʞʩʡʙʤʡ ʠʙ ʙʣʩʞʝʡʫʙʯʡʸʫʙõ. ɺ ʩʣʝʜʚʘʱ ʝʪʘʧ, ʥʘ 
ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʮʝʜʫʨʘ, ʚ ʪʦʟʠ ʚʲʟʝʣ ʩʝ óʢʘʯʚʘʪô ʚʩʷʢʘʢʚʠ ʨʝʩʫʨʩʠ ï ʬʘʡʣʦʚʝ 
ʠ ʫʝʙ ʩʪʨʘʥʠʮʠ, ʢʘʪʦ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʦʧʠʰʝ ʠ ʬʠʟʠʯʝʩʢʦʪʦ 
ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘ ʨʝʩʫʨʩ, ʩʲʙʠʪʠʝ, ʙʠʙʣʠʦʛʨʘʬʠʷ ʠ ʜʨ.  
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ʅʘ ʬʠʛ. 1 ʝ ʧʦʢʘʟʘʥʘ 
ʜʠʘʛʨʘʤʘ ʥʘ ʤʦʜʝʣʠʨʘʥʝ 
ʥʘ ʤʝʪʦʜʠʢʘ. ôɻʳʠʞʤ ʠʙ 
ʨʧʥʧʲʦʡ ʩʞʪʬʩʪʡõ ʝ 
ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ 
ʨʲʢʦʚʦʜʩʪʚʘ ʟʘ ʨʘʙʦʪʘ ʩʲʩ 
ʩʠʩʪʝʤʘʪʘ, ʦʧʠʩʘʪʝʣʥʠ 
ʤʘʪʝʨʠʘʣʠ ʟʘ ʧʨʦʮʝʜʫʨʠʪʝ 
ʧʦ ʘʢʨʝʜʠʪʘʮʠʷ, ʩʧʨʘʚʢʠ, 
ʨʘʙʦʪʥʠ ʚʝʨʩʠʠ ʥʘ 
ʜʦʢʣʘʜʘ-ʩʘʤʦʦʮʝʥʢʘ ʠ ʜʨ. 
ɻʳʠʤʡʫʞ ʠʙ ʛʙʟʦʡ 
ʪʩʧʣʧʛʞ ʡ ʠʙ ʪʳʚʡʫʡʸ 
ʧʨʝʜʦʩʪʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪ 
ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ, ʩʚʲʨʟʘʥʘ ʩ 
ʢʦʥʢʨʝʪʥʘʪʘ ʧʨʦʮʝʜʫʨʘ ʧʦ 
ʘʢʨʝʜʠʪʘʮʠʷ.   

ʌʠʛʫʨʘ 1. ʄʦʜʝʣʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʦʮʝʥʷʚʘʥʝ 

3. ʇʪʦʧʛʦʡ ʩʧʤʡ ʡ ʭʬʦʣʯʡʧʦʙʤʦʧʪʫʡ 

ʆʩʥʦʚʥʠʪʝ ʨʦʣʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʛʨʘʥʠʯʝʥʠ ʚ ʧʨʦʮʝʩʘ ʥʘ 
ʦʮʝʥʷʚʘʥʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. 2.  

 

ʌʠʛʫʨʘ 2. ʆʩʥʦʚʥʠ ʨʦʣʠ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʚ ʂʆʄʇɸʉ 
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4. ʃʧʦʭʡʜʬʩʡʩʙʦʞ ʦʙ ʨʩʧʯʞʝʬʩʙ 

ɿʘʜʘʚʘʥʝʪʦ ʥʘ ʨʦʣʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʩʝ ʠʟʚʲʨʰʚʘ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʥʘ 
ʩʠʩʪʝʤʘʪʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʮʝʩʘ ʧʦ ʣʧʦʭʡʜʬʩʡʩʙʦʞ ʦʙ ʨʩʧʯʞʝʬʩʙ ʠ ʚʢʣʶʯʚʘ 
ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ (ʬʠʛ. 3): 

- ʡʠʚʧʩ ʦʙ ʠʛʞʦʙ, ʢʦʠʪʦ ʱʝ ʫʯʘʩʪʚʘʪ ʚ ʘʢʨʝʜʠʪʘʮʠʷʪʘ ʠ ʱʝ ʧʦʜʘʚʘʪ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ ʩʬʝʨʘ, ʢʨʠʪʝʨʠʡ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʣʠ 
ʠʥʜʠʢʘʪʦʨ; 

- ʝʞʭʡʦʡʩʙʦʞ ʦʙ ʞʫʙʨʡ ʟʘ ʧʨʦʮʝʜʫʨʘʪʘ ʧʦ ʘʢʨʝʜʠʪʘʮʠʷ. ɿʘ ʚʩʝʢʠ ʝʪʘʧ ʩʝ 
ʟʘʜʘʚʘ ʧʨʦʠʟʚʦʣʥʦ ʠʤʝ, ʥʘʯʘʣʥʘ ʠ ʢʨʘʡʥʘ ʜʘʪʘ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʝ ʚʲʟʤʦʞʥʦ 
óʫʯʘʩʪʥʠʢ ʚ ʧʨʦʮʝʜʫʨʘô ʜʘ ʠʤʘ ʦʧʨʝʜʝʣʝʥʘ ʨʦʣʷ ʩʘʤʦ ʚ ʟʘʜʘʜʝʥʠʷ ʤʫ 
ʧʝʨʠʦʜ. ʊʦʚʘ ʝ ʥʘʧʨʘʚʝʥʦ, ʟʘ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʚʲʟʤʦʞʥʦʩʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ 
ʩʠʩʪʝʤʘʪʘ ʜʘ ʠʤʘʪ ʨʘʟʣʠʯʥʠ ʨʦʣʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʜʥʘ ʠ ʩʲʱʘ 
ʘʢʨʝʜʠʪʘʮʠʦʥʥʘ ʧʨʦʮʝʜʫʨʘ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʠ ʦʪ ʜʨʫʛʘ ï ʜʘ ʩʝ ʦʛʨʘʥʠʯʘʪ 
ʧʨʘʚʘʪʘ ʠʤ. 

- ʧʨʩʞʝʞʤʸʦʞ ʦʙ ʩʧʤʡ (ʙʝʥʡʦʡʪʫʩʙʫʧʩʡ ʡ ʧʫʜʧʛʧʩʦʡʯʡ ʨʧ 
ʙʣʩʞʝʡʫʙʯʡʸʫʙ, ʧʯʞʦʡʫʞʤʡ, ʨʩʞʝʪʞʝʙʫʞʤ ʦʙ ʣʧʥʡʪʡʸʫʙ ʨʧ ʧʯʞʦʸʛʙʦʞ) ï 
ʠʟʚʲʨʰʚʘ ʩʝ ʯʨʝʟ ʟʘʜʘʚʘʥʝ ʥʘ ʨʦʣʷ, ʥʦʤʝʨ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʂʆʄʇɸʉ ʠ 
ʝʪʘʧʘ, ʟʘ ʢʦʡʪʦ ʝ ʚʘʣʠʜʥʘ ʨʦʣʷʪʘ.  

- ôʣʙʰʛʙʦʞõ ʦʙ ʨʧʥʧʲʦʡ ʩʞʪʬʩʪʡ ï ʨʲʢʦʚʦʜʩʪʚʘ ʟʘ ʨʘʙʦʪʘ ʩ ʂʆʄʇɸʉ, 
ʜʦʢʫʤʝʥʪʠ ʠ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʤʝʪʦʜʠʢʠʪʝ ʠ ʧʨʦʮʝʜʫʨʠʪʝ ʧʦ ʘʢʨʝʜʠʪʘʮʠʷ ʠ 
ʜʨ.; 

- ʛʳʛʞʟʝʙʦʞ ʦʙ ʡʦʭʧʩʥʙʯʡʸ ʠʙ ʪʳʚʡʫʡʸ ï ʨʘʙʦʪʥʠ ʩʨʝʱʠ, ʩʝʤʠʥʘʨʠ ʠ ʜʨ.; 

- ʛʳʛʞʟʝʙʦʞ ʦʙ ʛʙʟʦʡ ʪʩʧʣʧʛʞ ï ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, 
ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʩʨʝʱʠ, ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ, ʠʟʛʦʪʚʷʥʝ ʥʘ ʛʨʘʬʠʮʠ ʠ ʜʨ. 

5. ʁʠʨʳʤʦʞʦʡʞ ʦʙ ʨʩʧʯʞʝʬʩʙ 

ʅʘ ʬʠʛ. 4 ʝ ʧʨʝʜʩʪʘʚʝʥʘ UML-ʜʠʘʛʨʘʤʘ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʥʘ 
ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʮʝʜʫʨʘ ʧʦ ʘʢʨʝʜʠʪʘʮʠʷ. ʉʣʝʜ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʤʦʜʫʣʠ 
óʤʦʜʝʣʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʢʘô ʠ óʢʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ʧʨʦʮʝʜʫʨʘô ʩʣʝʜʚʘ ʩʲʱʠʥʩʢʦʪʦ 
ʚʲʚʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʠʥʜʠʢʘʪʦʨʠʪʝ. ɿʘ ʚʩʝʢʠ ʠʥʜʠʢʘʪʦʨ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʛʣʝʜʘ 
ʦʧʠʩʚʘʱʘʪʘ ʛʦ ʠʥʬʦʨʤʘʮʠʷ ʠ ʩʲʦʪʚʝʪʥʦ ʜʘ ʩʝ ʚʲʚʝʜʘʪ ʥʙʫʞʩʡʙʤʡ, 
ʝʧʣʙʠʙʫʞʤʪʫʛʙ ʠ ʧʚʧʚʲʞʦʡʸ. 

ɻʳʛʞʟʝʙʦʞ ʦʙ ʥʙʫʞʩʡʙʤ ʦʟʥʘʯʘʚʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʜʦʢʫʤʝʥʪ, ʧʨʝʜʤʝʪ, 
ʩʠʩʪʝʤʘ, ʩʲʙʠʪʠʝ ʠ ʜʨ. ʚ ʩʠʩʪʝʤʘ ʂʆʄʇɸʉ. ɿʘ ʜʘ ʩʝ ʚʲʚʝʜʝ ʤʘʪʝʨʠʘʣ ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʫʢʘʞʘʪ ʠʤʝ ʠ ʪʠʧ ʥʘ ʤʘʪʝʨʠʘʣʘ (ʣʠʥʢ, ʬʘʡʣ ʠʣʠ 
ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ), ʢʨʘʪʢʦ ʦʧʠʩʘʥʠʝ ʠ ʟʚʝʥʦ, ʟʘ ʢʦʝʪʦ ʩʝ ʦʪʥʘʩʷ. 
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ʌʠʛʫʨʘ 3. ʂʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ʧʨʦʮʝʜʫʨʘ ʧʦ ʦʮʝʥʷʚʘʥʝ 

 

ʌʠʛʫʨʘ 4. ʄʦʜʝʣ ʥʘ ʧʨʦʮʝʜʫʨʘ ʧʦ ʦʮʝʥʷʚʘʥʝ 

ʇʦʜ ʝʧʣʙʠʙʫʞʤʪʫʛʧ ʢʲʤ ʠʥʜʠʢʘʪʦʨ ʩʝ ʨʘʟʙʠʨʘ ʤʘʪʝʨʠʘʣ, ʢʦʡʪʦ ʪʨʷʙʚʘ ʜʘ 
ʫʜʦʚʣʝʪʚʦʨʷʚʘ ʧʦʥʝ ʯʘʩʪ ʦʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʠʥʜʠʢʘʪʦʨʘ. ɼʦʢʘʟʘʪʝʣʩʪʚʦʪʦ 
ʚʢʣʶʯʚʘ ʤʘʪʝʨʠʘʣ ʠ ʦʧʠʩʘʥʠʝ, ʢʦʥʢʨʝʪʠʟʠʨʘʱʦ ʢʘʢʚʘ ʪʦʯʥʦ ʯʘʩʪ ʦʪ ʤʘʪʝʨʠʘʣʘ 
(ʨʘʟʜʝʣ/ʘʙʟʘʮ ʦʪ ʬʘʡʣ ʠʣʠ ʫʝʙ ʩʪʨʘʥʠʮʘ ʠʣʠ ʮʝʣʠʷ ʤʘʪʝʨʠʘʣ) ʝ ʩʲʦʪʚʝʪʥʦʪʦ 
ʜʦʢʘʟʘʪʝʣʩʪʚʦ. ɼʦʢʘʟʘʪʝʣʩʪʚʘʪʘ ʚ ʧʦ-ʩʣʝʜʚʘʱ ʝʪʘʧ ʝ ʫʜʘʯʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ 
ʦʪ ʦʮʝʥʠʪʝʣʠʪʝ ʟʘ ʜʘʚʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʘ ʦʮʝʥʢʘ ʟʘ ʢʦʥʢʨʝʪʝʥ ʠʥʜʠʢʘʪʦʨ. 
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ɸʣʪʝʨʥʘʪʠʚʥʠʷʪ ʚʘʨʠʘʥʪ ʝ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʠʨʘʥ ʜʦʢʫʤʝʥʪ 
óɼʦʢʘʟʘʪʝʣʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʠô, ʢʦʡʪʦ ʝ ʧʨʠʣʦʞʝʥʠʝ ʢʲʤ ʜʦʢʣʘʜʘ-ʩʘʤʦʦʮʝʥʢʘ. 

ʇʚʧʚʲʞʦʡʸʫʙ ʩʘ ʪʝʢʩʪʦʚʠ ʦʧʠʩʘʥʠʷ ʚ ʩʚʦʙʦʜʝʥ ʩʪʠʣ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ 
ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʜʦʢʣʘʜʘ-ʩʘʤʦʦʮʝʥʢʘ ʠ ʠʤʘʪ ʜʚʝ ʮʝʣʠ: 
ʘ) ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʝʢʩʧʝʨʪʠʪʝ (ʧʨʝʜʣʘʛʘʥʝ ʥʘ ʪʝʢʩʪ ʦʪ ʪʠʧ 
ʨʝʟʶʤʝ, ʧʨʝʜʩʪʘʚʷʱ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ ʚ ʩʠʥʪʝʟʠʨʘʥʘ ʬʦʨʤʘ, 
ʧʦʜʢʨʝʧʝʥʠ ʦʪ ʫʙʝʜʠʪʝʣʥʠ ʜʦʚʦʜʠ ʠ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ï ʚʢʣ. ʩ ʮʠʪʠʨʘʥʝ ʥʘ ʥʘʡ-
ʚʘʞʥʠʪʝ óʢʘʯʝʥʠô ʤʘʪʝʨʠʘʣʠ) ʠ ʙ) ʜʘʚʘʥʝ ʥʘ ʦʩʥʦʚʘʥʠʷ ʟʘ ʧʦʩʪʘʚʷʥʝ ʥʘ ʧʦ-
ʚʠʩʦʢʘ ʦʮʝʥʢʘ ʟʘ ʩʲʦʪʚʝʪʥʠʷ ʠʥʜʠʢʘʪʦʨ. ʇʦʨʘʜʠ ʪʦʚʘ, ʦʩʚʝʥ ʮʠʪʠʨʘʥʝ ʥʘ ʥʘʡ-
ʚʘʞʥʠʪʝ ʠ ʩʲʱʝʩʪʚʝʥʠ ʝʣʝʤʝʥʪʠ ʦʪ ʜʦʢʘʟʘʪʝʣʩʪʚʝʥʘʪʘ ʯʘʩʪ, ʚ ʦʙʦʙʱʝʥʠʝʪʦ 
ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʠʜʝʠ, ʥʘʤʝʨʝʥʠʷ ʠ ʧʣʘʥʦʚʝ ʠ ʜʘ ʩʝ ʧʨʦʛʥʦʟʠʨʘʪ 
ʧʨʝʜʩʪʦʷʱʠ ʧʦʩʪʠʞʝʥʠʷ ʠ ʨʝʟʫʣʪʘʪʠ. 

ɺ ʂʆʄʇɸʉ ʤʦʛʘʪ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘʪ ʜʦʢʣʘʜʠ-ʩʘʤʦʦʮʝʥʢʠ ʠ ʨʘʟʣʠʯʥʠ ʩʧʨʘʚʢʠ 
ʟʘ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʠ ʦʙʦʙʱʝʥʠʷ ʚʲʚ ʚʩʝʢʠ ʚʲʟʝʣ ʠ ʟʘ ʚʩʷʢʦ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦ 
ʟʚʝʥʦ (ʚʢʣ. ʠ ʟʘ ʮʝʣʠʷ ʫʥʠʚʝʨʩʠʪʝʪ). ɼʦʢʣʘʜʲʪ-ʩʘʤʦʦʮʝʥʢʘ ʩʝ ʛʝʥʝʨʠʨʘ ʢʘʪʦ 
HTML-ʜʦʢʫʤʝʥʪ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʝʜʘʢʪʠʨʘʥ ʥʘ ʧʦ-ʢʲʩʝʥ ʝʪʘʧ ʚ MS Office 
Word, Open Office Writer ʠʣʠ ʜʨʫʛʘ ʪʝʢʩʪʦʦʙʨʘʙʦʪʚʘʱʘ ʧʨʦʛʨʘʤʘ. 

ʉʣʝʜ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʘʤʦʦʮʝʥʷʚʘʱ ʜʦʢʣʘʜ, ʚ ʧʨʦʮʝʜʫʨʘʪʘ ʩʝ ʚʢʣʶʯʚʘʪ 
ʝʢʩʧʝʨʪʠ ʩ ʨʦʣʷ óʦʮʝʥʠʪʝʣô, ʢʦʠʪʦ ʧʨʝʛʣʝʞʜʘʪ ʚʲʟʣʠʪʝ ʩ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʠ 
ʦʙʦʙʱʝʥʠʷ, ʜʦʢʣʘʜʘ-ʩʘʤʦʦʮʝʥʢʘ (ʢʘʪʦ ʮʷʣʦ) ʠ ʧʦʩʪʘʚʷʪ ʢʦʥʪʨʦʣʥʠ ʦʮʝʥʢʠ ʥʘ 
ʠʥʜʠʢʘʪʦʨʠʪʝ ʩ ʘʨʛʫʤʝʥʪʠʨʘʥʘ ʦʙʦʩʥʦʚʢʘ. ʆʪʥʦʚʦ (ʢʘʢʪʦ ʠ ʧʨʠ ʜʦʢʣʘʜʘ-
ʩʘʤʦʦʮʝʥʢʘ), ʢʦʥʪʨʦʣʥʠʪʝ ʦʮʝʥʢʠ ʠ ʦʙʦʩʥʦʚʢʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ 
ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʦʮʝʥʲʯʥʘ ʝʢʩʧʝʨʪʥʘ ʢʘʨʪʘ ʠ ʦʮʝʥʷʚʘʱ ʜʦʢʣʘʜ ï ʯʝʨʥʦʚʠ 
ʚʘʨʠʘʥʪ ʥʘ ʦʢʦʥʯʘʪʝʣʥʠʷ ʜʦʢʣʘʜ-ʦʮʝʥʢʘ. 

ɺ ʩʣʝʜʚʘʱʠʪʝ ʤʝʩʝʮʠ ʧʨʝʜʩʪʦʠ ʚʲʥʰʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʂʆʄʇɸʉ ʦʪ 
ʝʢʩʧʝʨʪʠ (ʚʢʣ. ʧʨʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʘ 
ʘʢʨʝʜʠʪʘʮʠʷ ʥʘ ʇʋ ʦʪ ʅɸʆɸ ï ʚʝʨʦʷʪʥʦ ʧʨʝʟ ʝʩʝʥʪʘ ʥʘ 2012 ʛ.), ʢʦʠʪʦ ʱʝ 
ʧʦʣʟʚʘʪ ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʤʦʜʫʣ ʟʘ ʦʮʝʥʷʚʘʥʝ, ʢʦʡʪʦ ʧʦʟʚʦʣʷʚʘ ʦʪʜʘʣʝʯʝʥ 
ʧʨʝʛʣʝʜ ʥʘ ʚʲʚʝʜʝʥʠʪʝ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʠ ʦʙʦʙʱʝʥʠʷ (ʢʲʤ ʚʩʝʢʠ ʠʥʜʠʢʘʪʦʨ, 
ʢʨʠʪʝʨʠʡ, ʦʙʣʘʩʪ ʠ ʩʬʝʨʘ), ʧʦʩʪʘʚʷʥʝ ʥʘ ʘʨʛʫʤʝʥʪʠʨʘʥʠ (ʩʲʩ ʟʘʜʲʣʞʠʪʝʣʥʠ 
ʦʙʦʩʥʦʚʢʠ) ʦʮʝʥʢʠ, ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʝʢʩʧʝʨʪʝʥ ʜʦʢʣʘʜ-ʦʮʝʥʢʘ ʠ ʜʨ. 

ʀʙʣʤʷʰʞʦʡʞ 

ʆʩʥʦʚʥʠʷʪ ʧʨʦʙʣʝʤ, ʢʦʡʪʦ ʩʲʧʲʪʩʪʚʘ ʪʝʞʢʠʪʝ ʘʢʘʜʝʤʠʯʥʠ ʧʨʦʮʝʜʫʨʠ ʟʘ 
(ʩʘʤʦ)ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ ʝ ʧʦʨʦʜʝʥ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʟʘ 
ʝʜʥʦʚʨʝʤʝʥʥʘ ʨʘʙʦʪʘ ʥʘ ʣʠʮʘ ʩ ʨʘʟʣʠʯʥʠ ʟʥʘʥʠʷ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ 
ʩʧʦʜʝʣʷʥʝʪʦ ʥʘ ʜʠʥʘʤʠʯʥʦ ʧʨʦʤʝʥʷʱʠ ʩʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʨʝʩʫʨʩʠ. ʅʘʧʨʠʤʝʨ, 
ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʜʦʢʣʘʜ-ʩʘʤʦʦʮʝʥʢʘ ʠʟʠʩʢʚʘ ʥʘʪʨʫʧʚʘʥʝ ʠ ʦʙʨʘʙʦʪʚʘʥʝ ʥʘ ʛʦʣʷʤ 
ʦʙʝʤ ʜʦʢʫʤʝʥʪʠ, ʯʠʩʣʦʚʠ ʠ ʪʝʢʩʪʦʚʠ ʜʘʥʥʠ. 



16 VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 

 

ʇʨʝʜʤʝʪ ʥʘ ʨʘʙʦʪʘʪʘ ʝ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʘ ʩʠʩʪʝʤʘ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʨʝʰʘʚʘʥʝ ʥʘ ʧʦʩʦʯʝʥʠʷʪ ʧʨʦʙʣʝʤ. 
ʉʦʬʪʫʝʨʝʥ ʧʨʦʪʦʪʠʧ, ʥʘʨʝʯʝʥ ʂʆʄʇɸʉ ʝ ʜʦʩʪʲʧʝʥ ʥʘ ʘʜʨʝʩ http://compass.uni-
plovdiv.bg. ʂʆʄʇɸʉ ʝ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʘʪʘ ʘʢʨʝʜʠʪʘʮʠʷ ʥʘ ʇʣʦʚʜʠʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ 
ʍʠʣʝʥʜʘʨʩʢʠò ʧʨʝʟ 2012 ʛ. ʂʲʤ ʤʦʤʝʥʪʘ (15.4.2012 ʛ.) ʚ ʝʢʩʧʝʨʠʤʝʥʪʘ ʩ 
ʂʆʄʇɸʉ ʩʘ ʫʯʘʩʪʚʘʣʠ ʨʧʛʞʰʞ ʧʫ 50 ʨʧʫʩʞʚʡʫʞʤʡ (ʙʝʥʡʦʡʪʫʩʙʫʧʩʡ, 
ʧʫʜʧʛʧʩʦʡʯʡ ʨʧ ʠʛʞʦʙ, ʛʳʫʩʞʱʦʡ ʡ ʛʳʦʱʦʡ ʞʣʪʨʞʩʫʡ) ʡ 39 ʬʦʡʛʞʩʪʡʫʞʫʪʣʡ 
ʠʛʞʦʙ. ɺʲʚʝʜʝʥʠ ʩʘ 1456 ʤʘʪʝʨʠʘʣʘ (998 ʬʘʡʣʘ ʩ ʦʙʝʤ ʦʢʦʣʦ 560 ʤʝʛʘʙʘʡʪʘ, 
452 ʧʨʝʧʨʘʪʢʠ, 6 ʜʨʫʛʠ ʦʧʠʩʘʥʠʷ), 1310 ʦʙʦʙʱʝʥʠʷ ʠ 2549 ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʢʲʤ 
ʜʦʢʣʘʜʘ-ʩʘʤʦʦʮʝʥʢʘ ʥʘ ʇʋ ʟʘ ʧʝʨʠʦʜʘ 2007 ï 2011 ʛ. ɸʚʪʦʤʘʪʠʯʥʦ 
ʛʝʥʝʨʠʨʘʥʠʷʪ ʧʲʣʝʥ ʜʦʢʣʘʜ-ʩʘʤʦʦʮʝʥʢʘ ʥʘ ʇʋ ʝ ʩ ʦʙʝʤ ʦʪ 960 ʩʪʘʥʜʘʨʪʥʠ 
ʤʘʰʠʥʦʧʠʩʥʠ ʩʪʨʘʥʠʮʠ (ʧʦ 1800 ʟʥʘʢʘ ʥʘ ʩʪʨʘʥʠʮʘ), ʘ ʟʘʝʜʥʦ ʩ ʮʠʪʠʨʘʥʠʪʝ 
ʨʧʛʞʰʞ ʧʫ 1387 ʡʠʫʧʰʦʡʣʙ ī 1007 ʩʪʨʘʥʠʮʠ. ʉʲʟʜʘʜʝʥʠʷʪ ʥʘ ʥʝʛʦʚʘʪʘ ʦʩʥʦʚʘ 
ʯʝʨʥʦʚʠ ʚʘʨʠʘʥʪ ʥʘ ʦʬʠʮʠʘʣʥʠʷ ʜʦʢʣʘʜ-ʩʘʤʦʦʮʝʥʢʘ ʥʘ ʇʋ ʝ ʩ ʦʙʝʤ ʦʪ 221 
ʩʪʨʘʥʠʮʠ. ʇʦ ʥʘʰʝ ʤʥʝʥʠʝ, ʪʳʠʝʙʛʙʦʞ ʦʙ ʨʧʝʧʚʞʦ ʝʧʣʤʙʝ-ʪʙʥʧʧʯʞʦʣʙ ʨʧ 
ʣʧʦʛʞʦʯʡʧʦʙʤʦʡʸʫ ôʩʳʰʞʦõ ʦʙʰʡʦ ʦʞ ʞ ʛʳʠʥʧʟʦʧ ï ʥʘʡ-ʤʘʣʢʦʪʦ ʧʦʨʘʜʠ 
ʬʘʢʪʘ, ʯʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʢʨʠʷʪ ʧʦʜʭʦʜʷʱʠ ʤʝʩʪʘ (ʚ ʪʝʢʩʪ, ʨʘʟʧʦʣʦʞʝʥ ʥʘ 
ʧʦʚʝʯʝ ʦʪ 1000 ʩʪʨʘʥʠʮʠ) ʟʘ ʮʠʪʠʨʘʥʝ ʥʘ óʥʘʪʨʫʧʘʥʠʪʝô 1500 ʤʘʪʝʨʠʘʣʘ. ʑʝ 
ʦʪʙʝʣʝʞʠʤ, ʯʝ ʪʘʢʘ ʜʞʦʞʩʡʩʙʦʡʸʫ ʙʛʫʧʥʙʫʡʰʦʧ ʫʞʣʪʫ ʥʧʟʞ ʝʙ ʪʞ ʧʯʞʦʡ ʣʙʫʧ 
ʪʡʤʦʧ ôʡʦʭʧʩʥʙʫʡʛʞʦõ: ʦʪʥʘʩʷ ʩʝ ʜʦ ʧʦʚʝʯʝ ʦʪ 100 ʠʥʜʠʢʘʪʦʨʘ ʟʘ ʢʘʯʝʩʪʚʦ 
(ʦʮʝʥʝʥʠ ʢʦʣʠʯʝʩʪʚʝʥʦ ʠ ʢʘʯʝʩʪʚʝʥʦ ʚ ʨʘʟʣʠʯʥʠ ʨʘʟʨʝʟʠ ï ʚʢʣ. ʠ ʧʦ ʟʚʝʥʘ), 
ʩʚʲʨʟʘʥʠ ʩ 4 (ʯʝʪʠʨʠ) ʩʬʝʨʠ ʥʘ ʜʝʡʥʦʩʪ ʥʘ ʇʋ ʚ ʧʝʨʠʦʜʘ 2007 ï 2011 ʛ. ï
 ʦʙʫʯʝʥʠʝ, ʥʘʫʢʘ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪ; ʚʢʣʶʯʚʘ ʦʢʦʣʦ 1500 
ʤʥʦʛʦʢʨʘʪʥʦ ʮʠʪʠʨʘʥʠ ʤʘʪʝʨʠʘʣʠ, ʚʩʝʢʠ ʦʪ ʢʦʠʪʦ ʝ ʜʦʩʪʲʧʝʥ ʟʘ ʨʘʟʛʣʝʞʜʘʥʝ 
ʩ ʀʥʪʝʨʥʝʪ-ʧʨʝʧʨʘʪʢʘ ʦʪ ʩʘʤʠʷ ʪʝʢʩʪ. 

ɺʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʜʝʡʥʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʮʝʜʫʨʠ ʟʘ 
ʦʮʝʥʷʚʘʥʝ ʚʲʚ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʤʝʞʜʫ ʤʥʦʛʦ ʣʠʮʘ ī ʚʩʷʢʦ ʢʦʤʧʝʪʝʥʪʥʦ ʚ 
ʩʚʦʷʪʘ ʦʙʣʘʩʪ, ʚʦʜʠ ʜʦ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦ-ʚʠʩʦʢʦ ʢʘʯʝʩʪʚʦ ʟʘ ʧʦ-ʢʨʘʪʢʦ ʚʨʝʤʝ. 
ʈʘʟʧʦʣʘʛʘʥʝʪʦ ʠ ʜʠʥʘʤʠʯʥʦʪʦ ʩʧʦʜʝʣʷʥʝ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʨʝʩʫʨʩʠ (ʦʙʱʘ ʠʥʬʦʨʤʘʮʠʷ, ʥʦʨʤʘʪʠʚʥʠ ʜʦʢʫʤʝʥʪʠ, ʧʨʦʪʦʢʦʣʠ ʠ ʨʝʰʝʥʠʷ ʥʘ 
ʢʘʪʝʜʨʝʥʠ ʠ ʬʘʢʫʣʪʝʪʥʠ ʩʲʚʝʪʠ, ʫʯʝʙʥʠ ʧʣʘʥʦʚʝ ʠ ʧʨʦʛʨʘʤʠ ʠ ʜʨ.) ʥʝ ʩʘʤʦ 
ʩʧʝʩʪʷʚʘ ʚʨʝʤʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʫʯʘʩʪʥʠʮʠ ʚ ʢʦʥʢʨʝʪʥʘʪʘ ʧʨʦʮʝʜʫʨʘ, ʥʦ ʠ 
ʧʦʟʚʦʣʷʚʘ ʤʫʣʪʠʧʣʠʮʠʨʘʥʝ ʥʘ ʚʝʯʝ ʧʦʣʦʞʝʥʠʪʝ ʫʩʠʣʠʷ ʧʨʠ ʚʩʷʢʘ ʥʦʚʘ 
(ʩʣʝʜʚʘʱʘ) ʧʨʦʮʝʜʫʨʘ ʚ ʩʠʩʪʝʤʘʪʘ. 

ʂʆʄʇɸʉ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥʘ ʟʘ ʩʲʧʨʦʚʦʞʜʘʥʝ ʥʘ ʧʨʦʮʝʜʫʨʠ ʧʦ 
ʦʮʝʥʷʚʘʥʝ ʠ ʩʘʤʦʦʮʝʥʷʚʘʥʝ ʚ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ ʧʦ ʤʝʪʦʜʠʢʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ 
ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʢʘʪʦ ʤʥʦʞʝʩʪʚʦ ʦʪ ʠʥʜʠʢʘʪʦʨʠ, ʦʙʝʜʠʥʝʥʠ ʧʦ ʛʨʫʧʠ ʥʘ 
ʡʝʨʘʨʭʠʯʝʥ ʧʨʠʥʮʠʧ. ɺ ʪʘʟʠ ʧʦʩʦʢʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ 
ʢʘʪʦ: ʘ) ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʢʘʪʘ ʟʘ ʧʨʦʛʨʘʤʥʘ ʘʢʨʝʜʠʪʘʮʠʷ ʥʘ 
ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʧʝʮʠʘʣʥʦʩʪʠ (ʩʲʛʣ. ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʪʝʨʠʘʣʥʘ 
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ʩʠʩʪʝʤʘ ʥʘ ʅɸʆɸ) ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʜʦʢʣʘʜ-ʩʘʤʦʦʮʝʥʢʘ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ 
ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʇʝʜʘʛʦʛʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ ʥʘ ʇʋ; ʙ) ʩʲʧʨʦʚʦʞʜʘʥʝ ʥʘ ʜʦʢʣʘʜ ʟʘ 
ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʝʧʦʨʲʢʠ ʦʪ ʧʨʦʛʨʘʤʥʘ ʘʢʨʝʜʠʪʘʮʠʷ ʥʘ ʇʅ 3.1. ʉʦʮʠʦʣʦʛʠʷ, 
ʘʥʪʨʦʧʦʣʦʛʠʷ ʠ ʥʘʫʢʠ ʟʘ ʢʫʣʪʫʨʘʪʘ ʚʲʚ ʌʠʣʦʩʦʬʩʢʦ-ʠʩʪʦʨʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ, ʠ 
ʜʨ. ʇʨʠ ʪʷʭʥʦʪʦ ʧʨʦʚʝʞʜʘʥʝ ʩʝ ʪʝʩʪʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʂʆʄʇɸʉ ʟʘ 
ʤʥʦʛʦʢʨʘʪʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʘʪʨʫʧʘʥʠ (ʧʨʠ ʧʨʝʜʭʦʜʥʠ ʧʨʦʮʝʜʫʨʠ) ʠ 
ʘʢʪʫʘʣʠʟʠʨʘʥʠ ʜʘʥʥʠ ʠ ʜʦʢʫʤʝʥʪʠ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʩʣʝʜʚʘʱʠ ʧʨʦʮʝʜʫʨʠ 
ʟʘ ʩʘʤʦʦʮʝʥʢʘ, ʩʚʲʨʟʘʥʠ ʩ ʠʥʩʪʠʪʫʮʠʷʪʘ ʠʣʠ ʦʪʜʝʣʥʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ ʟʚʝʥʘ. 

ɺ ʧʨʦʮʝʩʘ ʥʘ ʨʘʙʦʪʘ ʧʦ ʩʠʩʪʝʤʘʪʘ ʚʲʟʥʠʢʥʘʭʘ ʠʥʪʝʨʝʩʥʠ ʨʞʩʪʨʞʣʫʡʛʡ ʠʙ 
ʨʩʡʤʧʟʞʦʡʞ ʦʙ ʃʇʅʈɹʊ: 

- ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʦʜʝʣʘ ʥʘ ʩʠʩʪʝʤʘ ʂʆʄʇɸʉ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʘʢʨʝʜʠʪʘʮʠʷ ʥʘ ʅɸʆɸ ʠʣʠ ʜʨʫʛʠ ʠʥʩʪʠʪʫʮʠʠ, 
ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʚ ʦʮʝʥʢʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ; 

- ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʚʩʠʯʢʠ ʧʨʦʮʝʜʫʨʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ ʥʘ ɺʋ; 

- ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʩʨʘʚʥʠʪʝʣʥʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟʠ ʥʘ ɺʋ 
ʠ ʜʨʫʛʠ ʦʮʝʥʷʚʘʥʠ ʦʙʝʢʪʠ; 

- ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʫʙʣʠʯʝʥ ʠ ʧʨʦʟʨʘʯʝʥ ʨʝʡʪʠʥʛ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʠ ʜʨ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʘ ʝ ʚʲʟʤʦʞʥʦ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʘ ʥʘʮʠʦʥʘʣʥʘ 
ʩʠʩʪʝʤʘ, ʚʢʣʶʯʚʘʱʘ ʅɸʆɸ (ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʢʨʠʪʝʨʠʘʣʥʠ ʩʠʩʪʝʤʠ ʟʘ 
ʦʮʝʥʷʚʘʥʝ ʥʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʝʢʩʧʝʨʪʥʦ ʦʮʝʥʷʚʘʥʝ) ʠ ʚʠʩʰʠ ʫʯʠʣʠʱʘ 
(ʟʘ ʩʘʤʦʦʮʝʥʷʚʘʥʝ ï ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʜʦʢʣʘʜʠ-ʩʘʤʦʦʮʝʥʢʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʜʘʥʥʠ, 
ʤʘʪʝʨʠʘʣʠ ʠ ʦʙʦʙʱʝʥʠʷ). 

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʂʆʄʇɸʉ ʝ ʨʘʟʨʘʙʦʪʝʥ ʩ ʧʦʜʢʨʝʧʘʪʘ ʥʘ ʧʨʦʝʢʪ ʋɸʉʆʇʂʅ11 ʌʄʀ 
002/30.05.2011 ʢʲʤ ʌʦʥʜʘ ʟʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʇʋ Ăʇ. ʍʠʣʝʥʜʘʨʩʢʠñ. 
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Abstract: Discussion on the problem of automating laborious academic procedures 
associated with (self) evaluation of the quality. Presentation of approaches to modelling of 
methodologies, objects and activities related to this type of procedures. The proposed models 
are the basis of a project of a computer system for modelling of methods and procedures for 
quality assessment of higher education. A prototype of the system, called COMPASS, has 
been created, and experiments have been conducted with models, methods and procedures 
for (self) evaluation according to the new criteria systems of NEAA. With the participation of 
NEAA experts, an experiment is being conducted and evaluated on a COMPASS-assisted 
actual procedure for institutional accreditation of the Plovdiv University. Presentation of the 
first encouraging results of the experiment.  
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ʈʝʟʶʤʝ: ʈʘʟʛʣʝʜʘʥʠ ʩʘ ʥʷʢʦʣʢʦ ʤʝʞʜʫʥʘʨʦʜʥʠ ʩʠʩʪʝʤʠ ʠ ʙʲʣʛʘʨʩʢʘʪʘ ʩʠʩʪʝʤʘ ʟʘ 
ʨʝʡʪʠʥʛ ʢʣʘʩʘʮʠʠ ʥʘ ʚʠʩʰʠ ʫʯʠʣʠʱʘ. ɹʲʣʛʘʨʩʢʠʪʝ ʢʣʘʩʘʮʠʠ ʩʘ ʜʘʜʝʥʠ ʟʘ ʥʷʢʦʣʢʦ 
ʛʦʜʠʥʠ. ɿʘ 2011 ʛ. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ QS, ARWU, THE ʠ Webometrics ʢʣʘʩʘʮʠʠ ʩ ʧʲʨʚʠʪʝ 
13 ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʩʚʝʪʘ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʢʣʲʩʪʝʨʥʠʷ ʘʥʘʣʠʟ ʧʲʨʚʠʪʝ 10 ʦʪ ʪʷʭ ʩʘ 
ʛʨʫʧʠʨʘʥʠ ʚ ñʩʭʦʜʥʠò ʛʨʫʧʠ. ʊʝ ʩʘ ʨʘʥʞʠʨʘʥʠ ʩ ʥʷʢʦʠ ʦʪ ʧʨʠʥʮʠʧʠ ʟʘ ʦʧʪʠʤʘʣʥʦʩʪ ʦʪ 
ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʥʦʪʦ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ. ʉʲʱʠʪʝ ʪʝʭʥʠʢʠ ʩʘ ʧʨʠʣʦʞʝʥʠ ʟʘ 
ʥʘʨʝʜʙʠ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʝ Ăʀʥʬʦʨʤʘʪʠʢʘ ʠ ʢʦʤʧʶʪʲʨʥʠ 
ʥʘʫʢʠò ʟʘ 2012 ʛ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʨʝʡʪʠʥʛʦʚʠ ʩʠʩʪʝʤʠ, ʚʠʩʰʠ ʫʯʠʣʠʱʘ, ʢʣʘʩʘʮʠʠ, ʜʝʥʜʨʦʛʨʘʤʘ 

1. ɻʳʛʞʝʞʦʡʞ 

ɺ ɹʲʣʛʘʨʠʷ ʠʤʘ 51 ʘʢʨʝʜʠʪʠʨʘʥʠ ʚʠʩʰʠ ʫʯʠʣʠʱʘ (ɺʋ), 37 ʜʲʨʞʘʚʥʠ ʠ 14 
ʯʘʩʪʥʠ (ʙʝʟ ʇʝʨʥʠʰʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ), ʢʦʠʪʦ ʨʘʟʧʦʣʘʛʘʪ ʩ ʘʢʘʜʝʤʠʯʝʥ ʩʲʩʪʘʚ ʦʪ 
ʥʘʜ 18 000 ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʦʙʫʯʘʚʘʪ ʥʘʜ 250 000 ʩʪʫʜʝʥʪʠ [3, 5, 13]. 
ʅʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʢʘʥʜʠʜʘʪ-ʩʪʫʜʝʥʪʠʪʝ; ʛʦʣʝʤʠʷʪ ʙʨʦʡ ʥʘʰʠ ʫʥʠʚʝʨʩʠʪʝʪʠ, ʩ 
ʥʦʚʦʦʪʢʨʠʚʘʱʠ ʩʝ ʬʘʢʫʣʪʝʪʠ ʠ ʩʧʝʮʠʘʣʥʦʩʪʠ; ʥʘʨʘʩʪʚʘʱʘʪʘ ʠʥʪʝʨʥʘʮʠʦʥʘʣʥʘ 
ʢʦʥʢʫʨʝʥʮʠʷ ʠ ʜʨ. ʧʦʩʪʘʚʷʪ ʩʝʨʠʦʟʥʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʨʲʢʦʚʦʜʩʪʚʘʪʘ 
ʥʘ ɺʋ ʟʘ ʠʤʠʜʞʘ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʪʘ ʤʫ. Kʘʥʜʠʜʘʪ-ʩʪʫʜʝʥʪʠʪʝ ʩʝ 
ʟʘʪʨʫʜʥʷʚʘʪ ʜʘ ʠʟʙʝʨʘʪ ɺʋ ʥʝ ʩʘʤʦ ʧʦ ʩʫʙʝʢʪʠʚʥʠ ʧʨʠʯʠʥʠ, ʥʦ ʠ ʧʦʨʘʜʠ 
ʣʠʧʩʘʪʘ ʥʘ ʜʦʩʪʘʪʲʯʥʘ ʠ ʜʦʩʪʦʚʝʨʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʨʝʡʪʠʥʛʘ ʥʘ ɺʋ ʠ 
ʧʨʝʜʣʘʛʘʥʠʪʝ ʦʪ ʪʷʭ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʫʩʣʫʛʠ. ʈʘʙʦʪʦʜʘʪʝʣʠʪʝ ʩʝ ʟʘʪʨʫʜʥʷʚʘʪ ʩ 
ʥʘʙʠʨʘʥʝʪʦ, ʦʙʫʯʝʥʠʝʪʦ ʠ ʧʨʝʢʚʘʣʠʬʠʢʘʮʠʷʪʘ ʥʘ ʢʘʜʨʠʪʝ ʩʠ. ʊʦʚʘ ʩʘ ʥʷʢʦʠ ʦʪ 
ʦʩʥʦʚʥʠʪʝ ʧʨʠʯʠʥʠ, ʢʦʠʪʦ ʥʘʣʘʛʘʪ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʠ ʟʘ ʩʨʘʚʥʝʥʠʝ ʠ 
ʨʝʡʪʠʥʛ ʢʣʘʩʘʮʠʠ (rankings) ʥʘ ɺʋ. 

ɼʘʥʥʠʪʝ ʟʘ ɺʋ (ʦʙʫʯʝʥʠʝ, ʚʲʪʨʝʰʥʠ ʧʨʦʮʝʩʠ, ʬʠʥʘʥʩʠ, ʨʝʘʣʠʟʘʮʠʠ ʠ ʜʨ.) 
ʩʝ ʩʲʙʠʨʘʪ ʥʘ ʙʘʟʘʪʘ ʧʨʦʚʝʜʝʥʠ ʘʢʨʝʜʠʪʘʮʠʠ ʦʪ ʦʪʦʨʠʟʠʨʘʥʠʪʝ ʟʚʝʥʘ, ʢʦʥʪʨʦʣ 
ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʧʦʢʘʟʘʪʝʣʠ, ʝʢʩʧʝʨʪʥʠ ʦʮʝʥʢʠ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʠ ʧʨʦʫʯʚʘʥʠʷ ʠ ʜʨ. 
ʈʘʥʞʠʨʘʥʝʪʦ ʧʦ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠʪʝ ʥʝ ʚʠʥʘʛʠ ʝ ʝʜʥʦʟʥʘʯʥʦ, ʪ.ʢ: 
ʦʯʝʚʠʜʥʘʪʘ ʥʘʨʝʜʙʘ ʧʦ-ʛʦʣʝʤʠ (ʧʦ-ʤʘʣʢʠ) ʢʦʣʠʯʝʩʪʚʝʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ 
ʠʥʜʠʢʘʪʦʨʠʪʝ ï ʧʦ-ʜʦʙʨʦ ɺʋ ʥʝ ʚʠʥʘʛʠ ʝ ʚʲʟʤʦʞʥʘ. ɺʩʝʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʝ ʩʠʣʝʥ 
ʚ ʥʷʢʦʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʥʝ ʯʘʢ ʪʦʣʢʦʚʘ ʜʦʙʲʨ ʚ ʜʨʫʛʠ, ʘ ʠ ʩʘʤʠʪʝ ʨʝʡʪʠʥʛʦʚʠ 
ʩʠʩʪʝʤʠ (ʈʉ) ʥʝ ʩʘ ʜʦʩʪʘʪʲʯʥʦ ʦʙʝʢʪʠʚʥʠ, ʧʦʨʘʜʠ ʩʣʫʯʘʝʥ ʠ ʩʫʙʝʢʪʠʚʝʥ ʠʟʙʦʨ 
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ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ; ʤʝʪʦʜʠʪʝ, ʥʘ ʢʦʠʪʦ ʩʝ ʙʘʟʠʨʘʪ, ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʪʘ ʥʘ 
ʠʟʧʦʣʟʚʘʥʠʪʝ ʜʘʥʥʠ. ʊʦʚʘ ʥʘʣʘʛʘ ʩʨʘʚʥʝʥʠʝ ʥʘ ʢʣʘʩʘʮʠʠʪʝ ʥʘ ʥʷʢʦʣʢʦ ʈʉ. 

ɺ ʨʘʙʦʪʘʪʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʢʦʤʧʣʝʢʩʥʠʷ ʧʦʢʘʟʘʪʝʣ, ʩʫʤʘ ʧʦ ʚʩʠʯʢʠ ʥʘʫʯʥʠ 
ʦʙʣʘʩʪʠ (ʅʆ) ʚ %, ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʦʙʝʢʪʠ (ʪʦʯʢʠ) ʦʪ ʤʥʦʛʦʤʝʨʥʦ ɽʚʢʣʠʜʦʚʦ 
ʧʨʦʩʪʨʘʥʩʪʚʦ. ʊʝʟʠ ʦʙʝʢʪʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʣʲʩʪʝʨʥʠʷ ʘʥʘʣʠʟ (ʂɸ) ʩʝ ʛʨʫʧʠʨʘʪ ʚ 
ʛʨʫʧʠ (Ăʩʭʦʜʥʠò, Ăʙʣʠʟʢʠò ɺʋ) ʠ ʟʘ ʪʷʭʥʦʪʦ ʨʘʥʞʠʨʘʥʝ ʩʝ ʧʨʠʣʘʛʘʪ ʥʷʢʦʠ ʦʪ 
ʧʨʠʥʮʠʧʠʪʝ ʟʘ ʦʧʪʠʤʘʣʥʦ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ. ʆʢʦʥʯʘʪʝʣʥʠʷʪ ʠʟʙʦʨ ʟʘ ɺʋ 
ʚʩʝʢʠ ʢʘʥʜʠʜʘʪ-ʩʪʫʜʝʥʪ ʧʨʘʚʠ, ʩʧʦʨʝʜ ʣʠʯʥʠʪʝ ʩʠ ʠʥʪʝʨʝʩʠ, ʧʦʪʨʝʙʥʦʩʪʠ, 
ʦʯʘʢʚʘʥʠʷ ʠ ʧʨʝʪʝʥʮʠʠ, ʥʘ ʙʘʟʘʪʘ ʩʚʦʷ ʠʥʜʠʚʠʜʫʘʣʥʘ ʢʣʘʩʘʮʠʷ ʦʪ Ăʩʭʦʜʥʠʪʝò 
ɺʋ.  

2. ʉʞʢʫʡʦʜʧʛʡ ʪʡʪʫʞʥʡ 

ʈʝʡʪʠʥʛʲʪ ʝ ʚʠʜ ʢʣʘʩʘʮʠʷ, ʢʦʷʪʦ ʧʦʜʨʝʞʜʘ ʨʘʟʛʣʝʞʜʘʥʠʪʝ ʦʙʝʢʪʠ ʧʦ 
ʢʦʣʠʯʝʩʪʚʝʥʠ ʠ ʢʘʯʝʩʪʚʝʥʠ ʤʝʪʦʜʠ, ʙʘʟʠʨʘʱʠ ʩʝ ʥʘ ʛʨʫʧʠ ʦʪ ʧʦʢʘʟʘʪʝʣʠ [12]. 
ʇʦ ʪʦʚʘ ʨʝʡʪʠʥʛʦʚʦʪʦ ʨʘʥʞʠʨʘʥʝ ʩʝ ʦʪʣʠʯʘʚʘ ʦʪ ʢʣʘʩʘʮʠʠʪʝ ʧʨʠ ʝʜʠʥʠʯʥʘ 
ʢʣʘʩʘʮʠʷ (ʩʲʩʪʝʟʘʥʠʝ). ʅʘʧʨʠʤʝʨ ʚ ʩʥʫʢʝʨʘ, ʪʝʥʠʩʘ ʠ ʜʨ. ʩʲʩʪʝʟʘʪʝʣʠʪʝ ʠʤʘʪ 
ʢʣʘʩʘʮʠʷ ʦʪ ʢʦʥʢʨʝʪʝʥ ʪʫʨʥʠʨ ʠ ʜʲʣʛʦʩʨʦʯʝʥ ʨʝʡʪʠʥʛ (ʤʷʩʪʦ ʚ ʨʘʥʛʣʠʩʪʘʪʘ) ʟʘ 
ʩʝʟʦʥʘ, ʛʦʜʠʥʘʪʘ ʠʣʠ ʜʨʫʛ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ. ʉʲʱʝʩʪʚʫʚʘʱʠʪʝ ʈʉ ʥʘ ɺʋ ʩʘ ʥʘ 
ʜʚʘ ʧʨʠʥʮʠʧʘ ï ʢʦʤʧʣʝʢʩʥʠ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ (ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ) [2].  
ʅʘʡ-ʧʦʧʫʣʷʨʥʠʪʝ ʢʣʘʩʘʮʠʠ ʩʝ ʧʦʨʲʯʚʘʪ ʠ ʧʫʙʣʠʢʫʚʘʪ ʦʪ ʦʧʨʝʜʝʣʝʥʠ 

ʚʝʩʪʥʠʮʠ, ʩʧʠʩʘʥʠʷ ʠʣʠ ʜʲʨʞʘʚʥʠ ʠʥʩʪʠʪʫʮʠʠ ʠ ʜʘʚʘʪ ʝʜʠʥʥʘ ʢʣʘʩʘʮʠʷ ʥʘ ɺʋ 
ʧʦ ʙʘʟʦʚʠʪʝ ʠʥʜʠʢʘʪʦʨʠ. Web-ranking ʝ ʩʲʧʨʦʚʦʜʝʥ ʠ ʩ ʨʘʥʞʠʨʘʥʝ ʧʦ ʦʪʜʝʣʥʠ 
ʢʦʤʧʦʥʝʥʪʠ, ʢʘʪʦ ʩʪʨʘʥʘ, ʥʘʫʯʥʦ ʠʣʠ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʥʘʧʨʘʚʣʝʥʠe ʠ ʜʨ.  

2.1. ʅʞʟʝʬʦʙʩʧʝʦʡ ʉʊ 

ɺ ʩʚʝʪʘ ʠʤʘ ʧʦʚʝʯʝ ʦʪ 200 ʨʝʡʪʠʥʛʦʚʠ ʢʣʘʩʘʮʠʠ. ɺ ʊʘʙʣʠʮʘ 1 ʝ ʧʨʠʚʝʜʝʥʘ 
ʨʘʥʛʣʠʩʪʘʪʘ ʥʘ ʧʲʨʚʠʪʝ 13 ʫʥʠʚʝʨʩʠʪʝʪʘ ʟʘ 2011 ʛ., ʦʙʷʚʝʥʘ ʦʪ ʩʠʩʪʝʤʠʪʝ QS, 
ARWU (Shanghai), THE ʠ SIR (Webometrics). ʂʣʘʩʘʮʠʠʪʝ ʩʘ ʧʦ ʠʥʪʝʛʨʘʣʝʥ 
ʧʦʢʘʟʘʪʝʣ, ʢʦʡʪʦ ʝ ʨʘʚʝʥ ʥʘ ʩʫʤʘʪʘ ʦʪ ʧʦʣʫʯʝʥʠʪʝ ʦʮʝʥʢʠ (ʚ %) ʧʦ ʅʆ ʥʘ ʈʉ.  

QS (Quacquarelli Symonds Top Universities) [17] ʝ ʤʝʞʜʫʥʘʨʦʜʥʘ ʢʦʤʧʘʥʠʷ, 
ʢʦʷʪʦ ʧʨʘʚʠ ʢʦʤʧʣʝʢʩʥʠ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʤʝʞʜʫʥʘʨʦʜʥʠ ʨʝʡʪʠʥʛ ʢʣʘʩʘʮʠʠ ʧʦ 
6 ʅʆ: ʠʟʢʫʩʪʚʘ ʠ ʭʫʤʘʥʠʪʘʨʥʠ ʥʘʫʢʠ; ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʪʝʭʥʦʣʦʛʠʠ; ʥʘʫʢʠ ʟʘ 
ʞʠʚʠʪʝ ʦʨʛʘʥʠʟʤʠ (life sciences) ʠ ʤʝʜʠʮʠʥʘ; ʝʩʪʝʩʪʚʝʥʠ ʥʘʫʢʠ; ʤʝʥʠʜʞʤʥ̡ʪ ʠ 
ʠʤʘ 6 ʛʨʫʧʠ ʦʪ ʧʦʢʘʟʘʪʝʣʠ (ɻʇ): ʘʢʘʜʝʤʠʯʥʘ ʨʝʧʫʪʘʮʠʷ 40%; ʨʝʧʫʪʘʮʠʷ ʥʘ 
ʨʘʙʦʪʦʜʘʪʝʣʠʪʝ 10%, ʙʨʦʡ ʮʠʪʠʨʘʥʠʷ ʥʘ ʘʢʘʜʝʤʠʯʥʠʷ ʩʲʩʪʘʚ ʦʪ Scopus 20%, 
ʨʘʟʧʨʝʜʝʣʝʥʠʝ (ʦʪʥʦʰʝʥʠʝ) ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʅʆ 20%, ʧʨʦʮʝʥʪ ʯʫʞʜʝʩʪʨʘʥʥʠ 
ʩʪʫʜʝʥʪʠ 5%, ʧʨʦʮʝʥʪ ʯʫʞʜʝʩʪʨʘʥʥʠ ʥʘʫʯʥʠ ʨʘʙʦʪʥʠʮʠ 5%. 

ARWU (Academic Ranking of World Universities ï Shanghai Ranking) [10] e ʈʉ 
ʩʲʟʜʘʜʝʥʘ ʦʪ ʢʠʪʘʡʩʢʠʷ Shanghai Jiao Tong ʫʥʠʚʝʨʩʠʪʝʪ ʟʘ ʩʚʝʪʦʚʥʘ ʨʝʡʪʠʥʛ 
ʢʣʘʩʘʮʠʷ ʧʦ 5 ʅʆ: ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʠ ʤʘʪʝʤʘʪʠʢʘ; ʠʥʞʝʥʝʨʥʠ ʠ ʪʝʭʥʠʯʝʩʢʠ 
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ʥʘʫʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʘ; ʩʝʣʩʢʦ ʩʪʦʧʘʥʩʪʚʦ; ʤʝʜʠʮʠʥʘ ʠ ʬaʨʤʘʮʠʷ; ʩʦʮʠʘʣʥʠ 
ʥʘʫʢʠ ʩ 5 ɻʇ: ʢʘʯʝʩʪʚʦ (ʂ) ʥʘ ʦʙʫʯʝʥʠʝʪʦ ï 10%; ʂ ʥʘ ʘʢʘʜʝʤʠʯʥʠʷ ʩʲʩʪʘʚ 40% 
(ʅʦʙʝʣʦʚʠ ʤʝʜʘʣʠʩʪʠ 20% ʠ ʩ ʥʘʛʨʘʜʘ Fields 20%); ʂ ʥʘ ʥʘʫʯʥʘʪʘ ʧʨʦʜʫʢʮʠʷ: 
ʩʪʘʪʠʠ ʧʫʙʣʠʢʫʚʘʥʠ ʚ Nature ʠ Science ï 20%, ʩʪʘʪʠʠ ʧʫʙʣʠʢʫʚʘʥʠ ʚ ʩʧʠʩʘʥʠʷ 
ʮʠʪʠʨʘʥʠ ʦʪ Science Citation Index ʠ Social Science Citation Index ï 20%; 
ʘʢʘʜʝʤʠʯʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʧʦʩʪʦʷʥʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʠ ʩʲʩʪʘʚ ï 10%. 

THE (Times Higher Education) [19] ʝ ʙʨʠʪʘʥʩʢʘ ʈʉ ʟʘ ʢʣʘʩʘʮʠʠ ʧʦ 6 ʅʆ: 
ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʪʝʭʥʦʣʦʛʠʠ; ʠʟʢʫʩʪʚʘ ʠ ʭʫʤʘʥʠʪʘʨʥʠ ʥʘʫʢʠ, ʢʣʠʥʠʯʥʠ, 
ʧʨʝʜʢʣʠʥʠʯʥʠ ʠ ʟʜʨʘʚʥʠ ʥʘʫʢʠ; life sciences; ʬʠʟʠʯʥʠ ʥʘʫʢʠ, ʩʦʮʠʘʣʥʠ ʥʘʫʢʠ ʩ 4 
ɻʇ: ʦʙʫʯʝʥʠʝ 30%; ʠʟʩʣʝʜʚʘʥʠʷ: ʦʙʝʤ, ʧʨʠʭʦʜʠ ʠ ʨʝʧʫʪʘʮʠʷ ï 30%; ʮʠʪʠʨʘʥʠʷ 
ï 30%; ʧʨʠʭʦʜ ʦʪ ʠʥʜʫʩʪʨʠʷʪʘ 2.5%; ʤʝʞʜʫʥʘʨʦʜʥʘ ʧʝʨʩʧʝʢʪʠʚʘ ï 7.5%. 

 

ʊʘʙʣʠʮʘ 1: ʉʚʝʪʦʚʥʘ ʢʣʘʩʘʮʠʷ ʥʘ ɺʋ ʟʘ 2011 ʛ. 

No ʈʉ ï ʠʥʪʝʛʨʘʣʝʥ ʧʦʢʘʟʘʪʝʣ 

QS Shanghai THE SIR output 

1 Cambridge 100 Harvard 100 Caltech 94.8 Harvard 69.99 

2 Harvard 99.34 Stanford 72.6 Harvard / Stanford 93.9 U Tokyo 48.95 

3 MIT 99.21 MIT 72.0 U Toronto 45.77 

4 Yale 98.84 Berkeley 71.9 Oxford 93.6 Hopkins 41.40 

5 Oxford 98 Cambridge 70.0 Princeton 92.9 Tsinghua 41.20 

6 Imperial 97.64 Caltech 64.7 Cambridge 92.4 UMich 41.06 

7 UCL 97.33 Princeton 61.2 MIT 92.3 USP 40.20 

8 U of C 96.08 Colombia 60.4 Imperial 90.7 Zhejiang 40.14 

9 UPenn 95.73 U of C 57.5 U of C 90.2 UW 39.43 

10 Columbia 95.28 Oxford 56.4 Berkeley 89.8 UCLA 37.99 

11 Stanford 93.44 Yale 54.8 Yale 89.1 Stanford 37.88 

12 Caltech 93.02 UCLA 53.0 Colunbia 87.5 Kyoto 34.81 

13 Princeton 91.91 Cornell 51.5 UCLA 87.3 Shanghai 34.48 

 

Webometrics ranking (Ranking Web of World Universities) [20] ʝ ʠʩʧʘʥʩʢʘ ʈʉ 
ʙʘʟʠʨʘʱʘ ʩʝ ʥʘ ʜʘʥʥʠ, ʩʲʙʠʨʘʥʠ ʦʪ Majestic SEO, ʟʘ ʣʠʥʢʦʚʝʪʝ ʥʘ web 
ʩʘʡʪʦʚʝʪʝ ʩʲʩ ʩʣʝʜʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ: ʙʨʦʡ ʣʠʥʢʦʚʝ ʢʲʤ web ʩʪʨʘʥʠʮʘʪʘ ʥʘ ɺʋ- 
50%; ʙʨʦʡ web ʩʪʨʘʥʠʮʠ (Google) ʙʝʟ rich files ï 10%; rich files (Google) pdf, 
doc+docx, ppt+ppts ʠ ps+eps ï 10%; ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ: ʙʨʦʡ ʩʪʘʪʠʠ ʚ ʙʘʟʘʪʘ ʦʪ 
ʜʘʥʥʠ Google Scholar ʟʘ 2007 ï 2011 ʛ. ʠ ʙʨʦʡ ʩʪʘʪʠʠ ʟʘ 2003 ï 2010 ʛ. ʩʲʙʨʘʥʠ 
ʦʪ Scimago group ï 30%. ʊʝʟʠ ʢʣʘʩʘʮʠʠ ʩʘ ʜʦʩʪʲʧʥʠ ʚʲʚ ʬʦʨʤʘʪ pdf ʦʪ Scimago 
Institutions Rankings (SIR) [18].  

ɺ ʊʘʙʣʠʮʘ 1 ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʩʣʝʜʥʠʪʝ ʩʲʢʨʘʱʝʥʠʷ ʟʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ: 
(ʘʤʝʨʠʢʘʥʩʢʠ) Harvard ï Harvard university (U), Yale ï Yale U, MIT ï 
Massachusetts Institute of Technology, Princeton ï Princeton U, Cornell ï Cornell U, 

http://www.scimagoir.com/
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UPenn ï U of Pennsylvania, Colombia ï Colombia U, UC ï U of California, Caltech 
ï California Institute of Technology, Berkeley ï Berkeley U of California, Stanford ï 
Stanford U, Hopkins ï Johns Hopkins U, UMich ï University of Michigan, UW ï U of 
Washington, UCLA ï U of California, Los Angeles; (ʘʥʛʣʠʡʩʢʠ) Cambridge ï U of 
Cambridge, UCL ï U College of London, Oxford ï U of Oxford, Imperial ï Imperial 
College London; (ʢʠʪʘʡʩʢʠ) Tsinghua U, Zhejiang U, Shanghai U; (ʷʧʦʥʩʢʠ) U 
Tokyo ï U of Tokyo, Kyoto U; USP ʝ ʙʨʘʟʠʣʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘ ʉʘʦ ʇʘʦʣʦ ʠ 
ETHZ ʝ ʰʚʝʡʮʘʨʩʢʘʪʘ ʚʠʩʰʘ ʪʝʭʥʠʯʝʩʢʘ ʰʢʦʣʘ. 

ɼʨʫʛʠ ʧʦ ʠʟʚʝʩʪʥʠ ʈʉ ʩʘ: G-factor, ʢʦʷʪʦ ʩʝ ʙʘʟʠʨʘ ʥʘ ʪʲʨʩʘʯʢʘʪʘ Google ʠ 
ʦʮʝʥʷʚʘ ʧʦʧʫʣʷʨʥʦʩʪʪʘ ʥʘ ɺʋ, ʪʘʡʚʘʥʩʢʘʪʘ HEEACT ʨʘʥʞʠʨʘ ɺʋ ʧʦ ʥʘʫʯʥʠʪʝ 
ʧʫʙʣʠʢʘʮʠʠ, ʥʝʤʩʢʠʪʝ CHE ʠ WiWo ʩʝ ʦʪʣʠʯʘʚʘʪ ʦʪ ʜʨʫʛʠʪʝ ʧʦ ʨʘʥʛʣʠʩʪʘʪʘ ʠ 
ʥʘʯʠʥʘ ʥʘ ʩʲʙʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʨ. ʅʘʧʨʠʤʝʨ CHE ʥʝ ʧʦʜʨʝʞʜʘ ɺʋ ʚ 
ʢʣʘʩʘʮʠʷ, ʘ ʛʠ ʦʪʥʘʩʷ ʢʲʤ 3 ʦʩʥʦʚʥʠ ʛʨʫʧʠ: ʚʠʩʦʢʦ, ʩʨʝʜʥʦ ʠ ʥʠʩʢʦ ʥʠʚʦ. 

2.2. ɺʳʤʜʙʩʪʣʡ ʣʤʙʪʙʯʡʡ 

ʀʜʝʷʪʘ ʟʘ ʨʝʡʪʠʥʛ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ɺʋ ʝ ʦʪ 1999 ʛ. [2]. ʇʨʝʟ 2004 ʛ. ʠ 
ʩʣʝʜʚʘʱʠʪʝ 3 ʛʦʜʠʥʠ ʚ. Ă24 ʯʘʩʘò ʧʫʙʣʠʢʫʚʘ Ăʈʝʡʪʠʥʛʲʪ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ 
ʫʥʠʚʝʨʩʠʪʝʪʠò, ʢʦʡʪʦ ʝ ʩʲʚʤʝʩʪʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʚʝʩʪʥʠʢʘ, ʘʩʦʮʠʘʮʠʷ Ăɼʝʙʘʪʠò 
ʠ ʬʦʥʜʘʮʠʷ Ăɹɻ-h ʘʥʩò. ʉʲʱʘʪʘ ʛʦʜʠʥʘ ʠʤʘ ʠ ʘʣʪʝʨʥʘʪʠʚʝʥ ʨʝʡʪʠʥʛ ʧʫʙʣʠʢʫʚʘʥ 
ʚʲʚ ʚ. Ăʊʨʫʜò. ʂʣʘʩʘʮʠʠʪʝ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ɺʋ ʧʨʝʜʠ 2010 ʛ. ʩʝ ʧʫʙʣʠʢʫʚʘʭʘ ʚ 
ʝʞʝʜʥʝʚʥʠʮʠ ʢʘʪʦ Ă24 ʯʘʩʘò, Ăʂʘʧʠʪʘʣò, Ăʇʘʨʠò, Ăʅʘʙʣʶʜʘʪʝʣò ʠ ʜʨ., ʚ ʠʥʪʝʨʥʝʪ 
ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʠ ʥʘ ʩʘʡʪʦʚʝʪʝ ʥʘ ʥʷʢʦʠ ɺʋ [15, 16].  

 

ʌʠʛʫʨʘ 1. ɻʨʫʧʠ ʧʦʢʘʟʘʪʝʣʠ ʚ ʈʉ ʥʘ ʄʆʄʅ, [12] 

ʇʨʝʟ 2010 ʛ. ʟʘ ʧʲʨʚʠ ʧʲʪ ʚ ɹʲʣʛʘʨʠʷ ʙʝ ʠʟʩʣʝʜʚʘʥʘ ʈʉ ʥʘ ɺʋ ʯʨʝʟ 
ʢʣʘʩʘʮʠʷ ʥʘ ɺʋ ʧʦ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʥʘʧʨʘʚʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʝʥʘ ʦʪ ʝʢʩʧʝʨʪʠ ʢʲʤ 
ʄʆʄʅ ʠ ʠʥʩʪʠʪʫʪʘ Ăʆʪʚʦʨʝʥʦ ʦʙʱʝʩʪʚʦò ï ʉʦʬʠʷ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʘ ʘʛʝʥʮʠʷ 
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ʄɹʄɼ ʠ ʉʠʨʤʘ ɻʨʫʧ. ʂʣʘʩʘʮʠʠʪʝ ʚ ʨʝʡʪʠʥʛʦʚʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʄʆʄʅ ʩʘ 
ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʠ ʩʦʙʩʪʚʝʥʠ [14]. ʉʪʘʥʜʘʨʪʠʟʠʨʘʥʠʪʝ ʢʣʘʩʘʮʠʠ ʩʘ ʛʦʪʦʚʠ 
ʢʣʘʩʘʮʠʠ ʧʦ ʚʩʷʢʦ ʝʜʥʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʦʠʪʦ ʚʢʣʶʯʚʘʪ 
ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʩʝʣʝʢʪʠʨʘʥʠ ʠʥʜʠʢʘʪʦʨʠ ʩ ʪʝʛʣʘ ʠʟʙʨʘʥʠ ʦʪ ʝʢʩʧʝʨʪʠ. ʊʝʟʠ 
ʢʣʘʩʘʮʠʠ ʤʦʛʘʪ ʜʘ ʩʝ ʚʠʜʷʪ, ʥʦ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʤʝʥʷʪ ʢʘʪʦ ʩʝ ʠʟʢʣʶʯʚʘʪ 
ʧʦʢʘʟʘʪʝʣʠ ʠʣʠ ʧʨʦʤʝʥʷʪ ʪʝʭʥʠʪʝ ʪʝʛʣʘ, ʢʘʢʪʦ ʝ ʧʨʠ ʩʦʙʩʪʚʝʥʠʪʝ ʢʣʘʩʘʮʠʠ.  

ʈʉ ʥʘ ɺʋ ʚ ɹʲʣʛʘʨʠʷ [12, 14] ʝ ʧʦ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʨʘʚʥʷʚʘ 
51 ʣʝʛʠʪʠʤʥʠ ɺʋ ʚ ɹʲʣʛʘʨʠʷ (ʙʝʟ ʇʝʨʥʠʰʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ) ʧʦ 52 
ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠ 49 ʢʨʠʪʝʨʠʷ, ʢʦʠʪʦ ʩʘ ʩʲʙʨʘʥʠ ʦʪ ʩʪʘʪʠʩʪʠʯʝʩʢʘ 
ʠʥʬʦʨʤʘʮʠʷ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʠ ʧʨʦʫʯʚʘʥʠʷ ʤʝʞʜʫ ʩʪʫʜʝʥʪʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ, 
ʨʘʙʦʪʦʜʘʪʝʣʠ ʠ ʜʨ. ʊʝ ʩʘ ʧʦʜʨʝʜʝʥʠ ʚ 6 ɻʇ ʩ ʪʝʛʣʘ, ʦʧʨʝʜʝʣʝʥʠ ʦʪ ʝʢʩʧʝʨʪʠ, 
ʚʠʞ ʌʠʛʫʨʘ 1. ɿʘ ɺʋ, ʚ ʢʦʠʪʦ ʩʝ ʠʟʫʯʘʚʘʪ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʠʟʢʫʩʪʚʘ, ʛʨʫʧʘʪʘ ʦʪ 
ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʮʝʩ ʩ ʪʝʛʣʦ 20% ʝ ʧʨʝʭʚʲʨʣʝʥʦ ʢʲʤ 
ʛʨʫʧʘʪʘ "ʨʝʘʣʠʟʘʮʠʷ". 

ɺ ʊʘʙʣʠʮʘ 2 ʩʘ ʜʘʜʝʥʠ ʧʲʨʚʠʪʝ 10 ʤʝʩʪʘ ʦʪ ʢʣʘʩʘʮʠʠ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ɺʋ ʟʘ 
ʛʦʜʠʥʠʪʝ 2007, 2008/09, 2010/11, ʢʦʠʪʦ ʩʘ ʚʟʝʪʠ ʩʲʦʪʚʝʪʥʦ ʦʪ ʩʘʡʪʦʚʝʪʝ [16, 15, 
11]. ɺ ʯʝʪʚʲʨʪʘʪʘ ʢʦʣʦʥʢʘ ʝ ʨʘʥʞʠʨʘʥʝʪʦ ʦʪ Webometrics ʟʘ 2012 ʛ. [20], ʘ ʚ 
ʧʦʩʣʝʜʥʘʪʘ ʢʦʣʦʥʢʘ ʝ ʢʣʘʩʘʮʠʷʪʘ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʚ ɹʲʣʛʘʨʠʷ ʧʦ 
ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ Ăʀʥʬʦʨʤʘʪʠʢʘ ʠ ʢʦʤʧʶʪʲʨʥʠ ʥʘʫʢʠò (Ăʀ&ʂʅò) 
ʄʆʄʅ [14], ʢʦʷʪʦ ʝ ʦʪ 19.03.2012 ʛ. 

 

ʊʘʙʣʠʮʘ 2: ʂʣʘʩʘʮʠʠ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ɺʋ 

 2007 ʚ. Ă24 ʯ.ò 2008/09 ʀʅʇ 2010/11 ʀʅʇ 2012 Webometrics 2012 Ăʀ&ʂʅò 

1 ʋʅʉʉ ʄʋ-ʉ ʄʋ-ʉ ʉʋ ʉʋ 

2 ʅʉɸ ʉʋ ʋʅʉʉ ʊʋ-ʉ ɸʋɹ 

3 ʄʋ-ʉ ʉɺʋ ɹʀʊ ʋʥʠɹʀʊ ʍʊʄʋ-ʉ ʅɹʋ 

4 ʄʋ-ɺ ɺʊʋ ʉʋ ʅɹʋ ʇʋ 

5 ʉɸ ʋʅʉʉ ɺʊʋ ʄʋ-ʉ ʖɿʋ 

6 ʊʋ-ʉ ʅɹʋ/ɺʉʋ ɺʉʋ ɸʋɹ ʀʋ-ɺ 

7 ʊʨʋ ʉɸ ʈʋ ʇʋ ɺʊʋ 

8 ʀʋ-ɺ ʍʊʄʋ ʅʍɸ ʖɿʋ ɹʉʋ 

9 ʖɿʋ ʃʊʋ ʅɸʊʌʀɿ ʊʨʋ ɺʉʋ 

10 ɺʉʋ ʋʍʊ-ʇ ʉɸ ʉɸ ʈʋ ʠ ʐʋ 

 

ɺ ʪʘʟʠ ʪʘʙʣʠʮʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʦʙʱʦʠʟʚʝʩʪʥʠ ʩʲʢʨʘʱʝʥʠʷ, ʧʦ-ʥʝʪʨʘʜʠʮʠʦʥʥʠ ʩʘ: 
ʀʅʇ ï ʀʥʩʪʠʪʫʪ ʟʘ ʥʘʮʠʦʥʘʣʥʘ ʧʦʣʠʪʠʢʘ; ʅʉɸ ï ʅʘʮʠʦʥʘʣʥʘ ʩʧʦʨʪʥʘ ʘʢʘʜʝʤʠʷ (ɸ); ʄʋ-
ʉ ï ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ (ʋ) ï ʉʦʬʠʷ; ʄʋ-ɺ ï ʄʋ ï ɺʘʨʥʘ; ʉɸ ï ʉʪʦʧʘʥʩʢʘ ɸ ï 
ʉʚʠʱʦʚ; ʊʋ-ʉ ï ʊʝʭʥʠʯʝʩʢʠ ʋ ï ʉʦʬʠʷ; ʊʨʋ ï ʊʨʘʢʠʡʩʢʠ ʋ ï ʉʪʘʨʘ ɿʘʛʦʨʘ; ʖɿʋ ï 
ʖʛʦʟʘʧʘʜʝʥ ʋ ɹʣʘʛʦʝʚʛʨʘʜ; ɺʉʋ ï ɺʘʨʥʝʥʩʢʠ ʩʚʦʙʦʜʝʥ ʋ; ʉɺʋɹʀʊ ï ʉʧʝʮʠʘʣʠʟʠʨʘʥʦ 
ɺʋ ʧʦ ʙʠʙʣʠʦʪʝʢʦʟʥʘʥʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (ɹʀʊ); ʋʥʠɹʀʊ ï ʋ ʧʦ ɹʀʊ ï 
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ʉʦʬʠʷ; ɺʊʋ ï ɺʝʣʠʢʦʪʲʨʥʦʚʩʢʠ ʋ; ʍʊʄʋ ï ʍʠʤʠʢʠʪʝʭʥʦʣʦʛʠʯʝʥ ʠ ʤʝʪʘʣʫʨʛʠʯʝʥ ʋ ï 
ʉʦʬʠʷ; ʃʊʋ ï ʃʝʩʦʪʝʭʥʠʯʝʩʢʠ ʋ ï ʉʦʬʠʷ; ʋʍʊ-ʇ ï ʋ ʧʦ ʭʨʘʥʠʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ï 
ʇʣʦʚʜʠʚ; ʈʋ ï ʈʫʩʝʥʩʢʠ ʋ; ʅʍɸ ï ʅʘʮʠʦʥʘʣʥʘ ʭʫʜʦʞʝʩʪʚʝʥʘ ɸ; ʅɸʊʌʀɿ ï ʅʘʮʠʦʥʘʣʥʘ 
ɸ ʟʘ ʪʝʘʪʨʘʣʥʦ ʠ ʬʠʣʤʦʚʦ ʠʟʢʫʩʪʚʦ; ɸʋɹ ï ɸʤʝʨʠʢʘʥʩʢʠ ʋ ʚ ɹʲʣʛʘʨʠʷ ï ɹʣʘʛʦʝʚʛʨʘʜ, 
ʐʋ ï ʐʫʤʝʥʩʢʠ ʋ.  

ɺʩʠʯʢʠ ʈʉ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʦʙʭʚʘʱʘʪ ʅʆ, ʧʦ ʢʦʠʪʦ ʩʨʘʚʥʷʚʘʪ ɺʋ; ɻʇ ʥʝ 
ʩʘ ʝʜʥʠ ʠ ʩʲʱʠ, ʘ ʜʦʨʠ ʠ ʥʷʢʦʠ ʦʪ ʠʥʜʠʢʘʪʦʨʠʪʝ ʜʘ ʩʲʚʧʘʜʘʪ, ʪʦ ʥʝ ʩʘ ʩ 
ʝʜʥʘʢʚʘ ʪʝʞʝʩʪ; ʙʘʟʠʪʝ ʦʪ ʝʢʩʧʝʨʪʥʠ ʦʮʝʥʢʠ ʩʘ ʩʲʱʦ ʨʘʟʣʠʯʥʠ. ʉʣʝʜʦʚʘʪʝʣʥʦ, 
ʧʦʪʨʝʙʠʪʝʣʠʪʝ: ʩʪʫʜʝʥʪʠ, ʜʨʫʛʠ ɺʋ, ʬʠʨʤʠ ʠ ʜʨ. ʩʠ ʩʲʩʪʘʚʷʪ ʤʥʝʥʠʝ ʥʘ ʙʘʟʘʪʘ 
ʥʷʢʦʣʢʦ ʨʝʡʪʠʥʛ ʢʣʘʩʘʮʠʠ, ʢʘʪʦ ʪʝʭʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʨʝʜʷʪ ʧʦ 
ʥʷʢʘʢʚʦ ʧʨʘʚʠʣʦ/ʧʨʘʚʠʣʘ. 

3. ʈʩʡʤʧʟʞʦʡʞ ʦʙ ʃɹ ʡ ʦʸʣʧʡ ʧʫ ʨʩʡʦʯʡʨʡʫʞ ʠʙ ʧʨʫʡʥʙʤʦʧʪʫ 

ʈʝʘʣʥʠʪʝ ʟʘʜʘʯʠ ʢʘʪʦ: ʧʦʢʫʧʢʘ ʥʘ ʩʪʦʢʠ (ʤʠʥʠʤʫʤ ʧʘʨʠ ʟʘ ʤʘʢʩʠʤʫʤ 
ʢʘʯʝʩʪʚʦ), ʥʘʟʥʘʯʘʚʘʥʝ ʥʘ ʧʝʨʩʦʥʘʣ ʠ ʥʝʛʦʚʦʪʦ ʦʙʫʯʝʥʠʝ, ʧʨʝʢʚʘʣʠʬʠʢʘʮʠʠ ʠ 
ʜʨ.; ʠʟʙʦʨ ʥʘ ɺʋ ʟʘ ʦʙʫʯʝʥʠʝ ʠ ʤʥʦʛʦ ʜʨʫʛʠ ʩʝ ʨʝʰʘʚʘʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 
ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʟʘʜʘʯʘʪʘ ʠ ʧʨʘʚʠʣʘʪʘ ʟʘ ʠʟʙʦʨ ʥʘ ʥʘʡ-ʧʨʝʜʧʦʯʠʪʘʥʦ ʨʝʰʝʥʠʝ 
[1, 6, 7]. ʉ ʧʦʤʦʱʪʘ ʥʘ ʂɸ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ, ʨʘʥʞʠʨʘʥʠ ʧʦ ʝʜʠʥ ʛʣʦʙʘʣʝʥ 
ʧʦʢʘʟʘʪʝʣ ʩ ʥʷʢʦʣʢʦ ʈʉ, ʛʨʫʧʠʨʘʤʝ ʚ ʢʣʲʩʪʝʨʠ. ʅʘʨʝʜʙʠ ʥʘ ɺʋ ʧʦʣʫʯʘʚʘʤʝ ʩ 
ʥʷʢʦʠ ʦʪ ʧʨʠʥʮʠʧʠʪʝ ʟʘ ʦʧʪʠʤʘʣʥʦʩʪ ʟʘ ʨʘʥʞʠʨʘʥʝ ʥʘ ʇʘʨʝʪʦ ʨʝʰʝʥʠʷ ʥʘ 
ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʥʠ ʦʧʪʠʤʠʟʘʮʠʦʥʥʠ ʟʘʜʘʯʠ.  

ɼʘʥʥʠʪʝ ʦʪ ʊʘʙʣʠʮʘ 1, ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʢʘʪʦ m ʫʥʠʚʝʨʩʠʪʝʪʘ ʩ ʝʜʠʥ 
ʠʥʪʝʛʨʘʣʝʥ ʧʦʢʘʟʘʪʝʣ, ʧʦʣʫʯʝʥ ʦʪ n ʨʝʡʪʠʥʛ ʢʣʘʩʘʮʠʠ, n=2,3,..., 

n
njjjj Ruuuu Í= ),...,,( 21 , j=1,2,é,m (m ʪʦʯʢʠ ʦʪ

nR ), ʚʠʞ ʊʘʙʣʠʮʘ 3.  

3.1. ʃɹ 

ʂɸ ʝ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʛʨʫʧʠʨʘʥʝ ʥʘ ʦʙʝʟʨʘʟʤʝʨʝʥʠ ʦʙʝʢʪʠ ʚ ʛʨʫʧʠ (ʢʣʲʩʪʝʨʠ), 
ʢʘʪʦ ʙʨʦʷʪ ʥʘ ʢʣʲʩʪʝʨʠʪʝ ʠ ʪʝʭʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝ ʩʘ ʠʟʚʝʩʪʥʠ. ʊʦʟʠ 
ʘʥʘʣʠʟ ʩʝ ʩʲʩʪʦʠ ʦʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʮʝʜʫʨʠ ʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ, ʢʘʪʦ 
ʛʨʘʬʦʚʠ ʘʣʛʦʨʠʪʤʠ, ʡʝʨʘʨʭʠʯʥʘ ʢʣʲʩʪʝʨʠʟʘʮʠʷ ʠ ʜʨ. ʅʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠ 
ʧʨʦʮʝʜʫʨʠ ʩʘ ʡʝʨʘʨʭʠʯʥʠʪʝ. ʇʨʠ ʡʝʨʘʨʭʠʯʥʠʪʝ ʘʛʣʦʤʝʨʘʪʠʚʥʠ ʧʨʦʮʝʜʫʨʠ ʩʝ 
ʟʘʧʦʯʚʘ ʩ ʙʨʦʡ ʢʣʲʩʪʝʨʠ ʨʘʚʝʥ ʥʘ ʙʨʦʷ ʥʘ ʦʙʝʢʪʠʪʝ, ʩʣʝʜ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ 
ʩʣʠʚʘʥʠʷ ʩʝ ʩʪʠʛʘ ʜʦ ʝʜʠʥ ʢʣʲʩʪʝʨ, ʥʘʢʨʘʷ ʩʝ ʧʦʩʪʨʦʷʚʘ ʜʝʥʜʨʦʛʨʘʤʘ 
(ʜʲʨʚʦʚʠʜʥʘ ʜʠʘʛʨʘʤʘ) [4], ʚʠʞ ʌʠʛʫʨʘ 2, ʠ ʧʦ ʥʝʷ ʩʝ ʧʨʘʚʠ ʚʠʟʫʘʣʝʥ ʘʥʘʣʠʟ, 
ʢʘʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʞʝʣʘʥʠʷʪ ʙʨʦʡ ʢʣʲʩʪʝʨʠ.  
ʆʙʝʢʪʠʪʝ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʪʦʯʢʠ ʦʪ ʤʥʦʛʦʤʝʨʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

nRyx Í,..., , ʠ ʩʭʦʜʩʪʚʦʪʦ ʤʝʞʜʫ ʪʷʭ ʩʝ ʦʮʝʥʷʚʘ ʩ ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʪʷʭ, 

d(x,y). ʈʘʟʩʪʦʷʥʠʝʪʦ ʩʝ ʜʝʬʠʥʠʨʘ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʘʪʘ ʤʝʪʨʠʢʘ, ʢʦʷʪʦ ʝ ʥʘʡ-
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ʯʠʩʣʦ. ʂʦʣʢʦʪʦ ʝ ʧʦ-ʤʘʣʢʦ ʨʘʟʩʪʦʷʥʠʝʪʦ, ʪʦʣʢʦʚʘ ʩʘ Ăʧʦ-ʙʣʠʟʢʠò ʦʙʝʢʪʠʪʝ. 
ʉʲʱʝʩʪʚʫʚʘʪ ʨʘʟʣʠʯʥʠ ʩʪʨʘʪʝʛʠʠ ʟʘ ʦʙʝʜʠʥʷʚʘʥʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʚ ʛʨʫʧʠ ʠ ʥʘ 
ʩʘʤʠʪʝ ʢʣʲʩʪʝʨʠ, ʢʘʪʦ ʝʜʠʥʠʯʥʘ ʚʨʲʟʢʘ (Single Linkage), ʧʲʣʥʘ ʚʨʲʟʢʘ 
(Complete Linkage) ʠ ʜʨ., [8, 9]. 

3.2. ʈʩʡʦʯʡʨʡ ʠʙ ʧʨʫʡʥʙʤʦʧʪʫ  

ʇʨʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʥʠʪʝ ʟʘʜʘʯʠ, ʇʘʨʝʪʦ ʦʧʪʠʤʘʣʥʠʪʝ ʨʝʰʝʥʠʷ ʩʘ 
ʥʝʩʨʘʚʥʠʤʠ ʠ ʩʝ ʧʦʜʨʝʞʜʘʪ ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʧʨʝʜʝʣʝʥʠ ʧʨʠʥʮʠʧʠ ʟʘ 
ʦʧʪʠʤʘʣʥʦʩʪ. ʅʷʢʦʠ ʦʪ ʪʷʭ ʱʝ ʧʨʝʬʨʘʟʠʨʘʤʝ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʢʣʘʩʘʮʠʠʪʝ ʥʘ ɺʋ.  

ʇʨʠʥʮʠʧʲʪ ʥʘ ʩʧʨʘʚʝʜʣʠʚʘʪʘ ʦʪʩʪʲʧʢʘ (ʇ1) ʪʚʲʨʜʠ, ʯʝ ɺʋ u1 ʝ ʟʘ 

ʧʨʝʜʧʦʯʠʪʘʥʝ (Ăʧʦ-ʜʦʙʨʦò) ʦʪ u2, 21 uu f , ʘʢʦ 
pp
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n
n Rwwww Í= ),...,,( 21 , ]1,0[Íiw , ʧʦʢʘʟʚʘʪ ʧʨʝʪʝʥʮʠʠʪʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʢʲʤ 

i-ʪʘ ʨʝʡʪʠʥʛ ʢʣʘʩʘʮʠʷ.  

ʇʨʠʥʮʠʧʲʪ ʥʘ ʦʪʥʦʩʠʪʝʣʥʘʪʘ ʦʪʩʪʲʧʢʘ (ʇ2) ʩʝ ʨʝʜʫʮʠʨʘ ʜʦ ʩʣʝʜʥʦʪʦ 
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4. ʈʩʡʥʞʩʡ 

ʑʝ ʨʘʟʛʣʝʜʘʤʝ ʥʷʢʦʠ ʥʘʨʝʜʙʠ ʥʘ ɺʋ ʧʦ ʥʷʢʦʣʢʦ ʈʉ ʩ ʝʜʠʥ ʠʥʪʝʛʨʘʣʝʥ 
ʧʦʢʘʟʘʪʝʣ ʠ ʩ ʝʜʥʘ ʈʉ ʧʦ ʝʜʥʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦ ʚʩʠʯʢʠ ɻʇ  

4.1. Rankings ʦʙ ʥʞʟʝʬʦʙʩʧʝʦʡ ʬʦʡʛʞʩʪʡʫʞʫʡ 

ʑʝ ʛʨʫʧʠʨʘʤʝ ʠ ʨʘʥʞʠʨʘʤʝ ʙʝʟ ʪʝʛʣʘ ʧʲʨʚʠʪʝ 10 ʫʥʠʚʝʨʩʠʪʝʪʘ ʦʪ ʊʘʙʣʠʮʘ 
1, ʢʦʠʪʦ ʛʠ ʠʤʘ ʚ ʢʣʘʩʘʮʠʠʪʝ QS, ARWU, THE. ɺ ʊʘʙʣʠʮʘ 3 ʚʩʠʯʢʠ 
ʫʥʠʚʝʨʩʠʪʝʪʠ ʩʘ ʦʟʥʘʯʝʥʠ ʩ ʧʲʨʚʠʪʝ ʠʤ ʙʫʢʚʠ, ʢʘʪʦ ʟʘ 4-ʪʝ ʋ ʩ ʝʜʥʘʢʚʘ ʧʲʨʚʘ 
ʙʫʢʚʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʦʟʥʘʯʝʥʠʷʪʘ: C ï Cambridge; U ï UC; Co ï Columbia; Ca ï 
Caltech. 
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ʊʘʙʣʠʮʘ 3: ʀʥʪʝʛʨʘʣʥʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ 

ʈʉ ʋʥʠʚʝʨʩʠʪʝʪʠ ï ʠʥʪʝʛʨʘʣʝʥ ʧʦʢʘʟʘʪʝʣ 

 C H M Y O U Co S Ca P 

QS 100 99.34 99.21 98.84 98 96.08 95.28 93.44 93.02 91.91 

ARWU 70 100 72 54.8 56.4 57.5 60.4 72.6 64.7 61.2 

THE 92.4 93.9 92.3 89.1 93.6 90.2 87.5 93.9 94.8 92.9 
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),( jijiij uuuudd -== ʤʝʞʜʫ ʚʩʠʯʢʠ ʋ, i ʠ j; i, 

j=1,2,é, 10. ʅʘʧʨʠʤʝʨ d35=d53=d(M,O)= º++ 222 3.16.1521.1 15.7. ʆʪ ʚʩʠʯʢʠ 

ʨʘʟʩʪʦʷʥʠʷ ʠʟʙʠʨʘʤʝ ʤʠʥʠʤʘʣʥʦʪʦ ʠ ʦʙʝʜʠʥʷʚʘʤʝ ʪʝʟʠ ʜʚʘ ʦʙʝʢʪʘ. ʅʘ ʧʲʨʚʘ 
ʩʪʲʧʢʘ ʩʝ ʦʙʝʜʠʥʷʚʘʪ C ʠ M, ʪ.ʢ. ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʪʷʭ d(C,M)=2.2 ʝ ʥʘʡ-
ʤʘʣʢʦʪʦ ʦʪ ʚʩʠʯʢʠʪʝ. ʇʦʣʫʯʘʚʘʪ ʩʝ 9 ʢʣʲʩʪʝʨʘ CM, H, Y O, U, Co, S, Ca ʠ P (CM 
ʠ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʫʥʠʚʝʨʩʠʪʝʪʠ). ʆʪʥʦʚʦ ʩʝ ʧʨʝʩʤʷʪʘʪ ʚʩʠʯʢʠʪʝ ʨʘʟʩʪʦʷʥʠʷ 
ʤʝʞʜʫ ʥʦʚʠʪʝ 9 ʦʙʝʢʪʘ, ʧʘʢ ʩʝ ʠʟʙʠʨʘ ʥʘʡ-ʤʘʣʢʦʪʦ ʨʘʟʩʪʦʷʥʠʝ ʠ ʪ.ʥ. ʅʘʧʨʠʤʝʨ, 
d(CM,O)=min{d(M,O), d(C,O)}=min{15.7, 13.8}=13.8.  

ʅʘ ʌʠʛʫʨʘ 2 ʧʦ ʤʝʪʦʜʘ ʥʘ ʥʘʡ-ʙʣʠʟʢʠʷ ʩʲʩʝʜ ʠ ʥʘʯʠʥ ʥʘ ʩʣʠʚʘʥʝ ï 
ʝʜʠʥʠʯʥʘ ʚʨʲʟʢʘ ʩʘ ʜʘʜʝʥʠ ʢʣʲʩʪʝʨʠʪʝ ʠ ʨʘʟʩʪʦʷʥʠʷʪʘ ʤʝʞʜʫ ʪʷʭ. ʊʘʟʠ 
ʜʝʥʜʨʦʛʨʘʤʘ ʧʦʢʘʟʚʘ, ʯʝ ɺʋ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ 2 ʛʨʫʧʠ ï Harvard ʠ ʚʩʠʯʢʠ 
ʜʨʫʛʠ, 3 ï H, PCaOCoUY ʠ SMC ʠʣʠ 5 ï H, PCa, OCoUY, S, MC ʠ ʪ.ʥ.; ʢʲʜʝʪʦ: 
ʧʨʠʤʝʨʥʦ OCoUY ʦʟʥʘʯʘʚʘ ʢʣʲʩʪʝʨ, ʩʲʩʪʦʷʱ ʩʝ ʦʪ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ Oxford, 
Columbia, UC ʠ Yale. 

 
ʂʣʲʩʪʝʨʠʟʘʮʠʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠ ɺʋ 

 
ʂʣʲʩʪʝʨʠʟʘʮʠʠ ʥʘ ʙʲʣʛʘʨʩʢʠ ɺʋ ʧʦ ʀ&ʂʅ 

ʌʠʛʫʨʘ 2. ʂʣʲʩʪʝʨʠʟʘʮʠʠ  



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 27 

 

ʈʘʥʞʠʨʘʥʠʷ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʣʫʯʘʪ ʩ ʧʨʠʥʮʠʧʠʪʝ ʇ1-ʇ4, 
ʚʠʞ ʊʘʙʣʠʮʘ 4. ʅʘʧʨʠʤʝʨ ʧʦ ʧʨʘʚʠʣʦ ʇ4, ʩ ʥʦʨʤʘ p=1 ʠ ʘʥʪʠ-ʠʜʝʘʣʥʘ ʪʦʯʢʘ 

u* =(91.91, 54.8, 87.5) ʠʤʘʤʝ: º-=
1*212* uud 59> º

13*d 29.3> 

º
11*d 28.2> º

18*d 25.7> º
19*d 18.3> º

15*d 13.8> º
110*d 11.8> 

º
16*d 9.6 > º

17*d 9> 5.8
14* ºd . ʉʣʝʜʦʚʘʪʝʣʥʦ ʧʦʣʫʯʘʚʘʤʝ ʥʘʨʝʜʙʘʪʘ  

2u f 3u f 1u f 8u f 9u f 5u f 10u f
6u f 7u f 4u , 

ʢʲʜʝʪʦ ɺʋ ʩʘ ʦʟʥʘʯʝʥʠ ʧʦ ʨʝʜʘ ʦʪ ʊʘʙʣʠʮʘ 3, 1u =C, 2u =H,é, 10u =P. 

 

ʊʘʙʣʠʮʘ 4: ʈʘʥʛʣʠʩʪʘ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʩ ʧʨʠʥʮʠʧʠʪʝ ʇ1-ʇ4 

ʇʨʠʥʮʠʧ ʅʦʨʤʘ 
ʄʷʩʪʦ 

1 2 3 4 5 6 7 8 9 10 

ʇ1 p=1 H M C S Ca O P U Co Y 

p=2 H M C S Ca O P Y U Co 

ʇ2  H M C S Ca P O Co U Y 

ʇ3 p=1 H M C S Ca O P U Co Y 

p=2 H M S C Ca P Co U O Y 

ʇ4 p=1 H M C S Ca O P U Co Y 

p=2 H M S C Ca O P Y Co U 

 

ʇʦ ʚʩʠʯʢʠ ʥʘʨʝʜʙʠ, ʠ ʪʦ ʩ ʛʦʣʷʤʘ ʨʘʟʣʠʢʘ ʚ ʩʪʦʡʥʦʩʪʠʪʝ, Harvard ʝ ʥʘ 1-ʚʦ 
ʤʷʩʪʦ ʩʣʝʜ ʪʦʚʘ ʚʲʨʚʠ ʛʨʫʧʘʪʘ ʥʘ MIT, Cambridge, Stanford, ʟʘʱʦʪʦ 
ʩʪʦʡʥʦʩʪʠʪʝ, ʧʦ ʢʦʠʪʦ ʛʠ ʩʨʘʚʥʷʚʘʤʝ ʩʘ ʜʦʩʪʘ ʙʣʠʟʢʠ, ʥʦ ʦʧʨʝʜʝʣʝʥʦ MIT 
ʣʠʜʠʨʘ ʚ ʪʘʟʠ ʛʨʫʧʘ. ʉʲʱʠʷʪ ʢʣʲʩʪʝʨ ʛʦ ʠʤʘ ʠ ʥʘ ʜʝʥʜʨʦʛʨʘʤʘʪʘ. ʅʘ 5-ʪʘ 
ʧʦʟʠʮʠʷ ʝ Caltech. ʉʪʦʡʥʦʩʪʠʪʝ, ʧʦ ʢʦʠʪʦ ʩʝ ʥʘʨʝʞʜʘʪ UC ʠ Columbia ʩʲʱʦ ʥʝ 
ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʟʥʘʯʠʪʝʣʥʦ, ʥʦ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʋ ʩʝ ʥʘʤʠʨʘʪ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʩʪʘ 
ʚ ʨʘʥʛʣʠʩʪʘʪʘ ʧʦ ʨʘʟʣʠʯʥʠ ʧʨʠʥʮʠʧʠ ʥʘ ʦʧʪʠʤʘʣʥʦʩʪ, ʟʘʪʦʚʘ ʠʟʛʣʝʞʜʘ ʨʘʟʫʤʥʦ 
ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʜʘ ʩʝ ʛʨʫʧʠʨʘʪ ʚ ʪʨʠ ʛʨʫʧʠ. 

 

4.2. Rankings ʦʙ ʚʳʤʜʙʩʪʣʡ ɻʌ ʨʧ ʨʩʧʭʞʪʡʧʦʙʤʦʧ ʦʙʨʩʙʛʤʞʦʡʞ ăʁ&ʃʆó 

ʅʘ 22 ʤʘʨʪ 2012 ʛ. ʩʝ ʦʙʷʚʠ ʨʝʡʪʠʥʛ ʢʣʘʩʘʮʠʷʪʘ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ɺʋ ʧʦ 
ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʥʘʧʨʘʚʣʝʥʠʷ. ɻʇ ʩʘ ʥʦʤʝʨʠʨʘʥʠ ʩʲʛʣʘʩʥʦ ʌʠʛʫʨʘ 1. ɺ ʊʘʙʣʠʮʘ 
5 ʩʘ ʜʘʜʝʥʠ ʢʦʤʧʣʝʢʩʥʠʪʝ ʦʮʝʥʢʠ ʠ ʦʙʦʙʱʝʥʠʪʝ ʠʥʜʠʢʘʪʦʨʠ ʧʦ ɻʇ ʥʘ 
ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʧʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʥʘʧʨʘʚʣʝʥʠʝ Ăʀ&ʂʅò. 

ɿʘ ʪʘʟʠ ʛʦʜʠʥʘ ʪʝʛʣʘʪʘ ʥʘ ɻʇ ʩʘ: ɻʇ1 (ʫʯʝʙʝʥ ʧʨʦʮʝʩ) 25 %; ɻʇ2 ï 5 %; ɻʇ3 
ï 20%; ɻʇ4 ï 5%; ɻʇ5 ï 10%; ɻʇ6 ï 35%. ʂʦʤʧʣʝʢʩʥʘʪʘ ʦʮʝʥʢʘ ʝ ʧʦ ʩʢʘʣʘ ʦʪ 0 
ʜʦ 100 ʠ ɺʋ ʩʘ ʨʘʥʞʠʨʘʥʠ ʧʦ ʥʝʷ. ʆʪ [14] ʩ ʜʝʪʘʡʣʥʦ ʩʨʘʚʥʝʥʠʝ ʧʦ ʜʘʥʥʠʪʝ 
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(ʠʥʜʠʢʘʪʦʨʠ pij ʩ ʪʝʛʣʘ wij, i=1,2,...,6) ʩʤʝ ʧʦʣʫʯʠʣʠ ʦʙʦʙʱʝʥ ʧʦʢʘʟʘʪʝʣ 

ä=
j

ijiji pwp  ʟʘ i-ʪʘ ɻʇ.  

 

ʊʘʙʣʠʮʘ 5: ʆʙʦʙʱʝʥʠ ʛʨʫʧʦʚʠ ʧʦʢʘʟʘʪʝʣʠ ʟʘ Ăʀ&ʂʅò  

ʆʙʦʙ-
ʱeʥ 
ʧʦʢ. pi 

ʋʥʠʚʝʨʩʠʪʝʪ ï ʢʦʤʧʣʝʢʩʥʘ ʦʮʝʥʢʘ 

ʉʋ 74 
ɸʋɹ 
62 

ʅɹʋ 
56 ʇʋ 52 ʈʋ 50 

ɺʊʋ 
48 

ʖɿʋ 
48 

ɹʉʋ 
47 

ɺʉʋ 
45 

ʀʋ-ɺ 
44 ʐʋ 38 

p1 4.37 5.31 3.97 4.16 4.32 4.57 3.83 4.06 3.55 4.01 3.70 

p2 13.29 11.14 6.78 3.74 6.75 1.48 2.64 7.66 1.67 2.47 2.58 

p3 14.53 20.15 4.22 3.86 5.61 4.63 2.07 2.97 2.97 0.84 4.01 

p4 8.32 81.64 1.44 2.81 3.93 2.37 2.39 11.80 5.19 0.21 3.21 

p5 2.6 2.01 1.53 1.28 1.17 1.02 1.06 1.11 0.85 1.21 0.82 

p6 210.1 192.3 166.8 125.1 101.2 106.3 100.4 100.5 106.2 110.6 85.3 

 
ʊʘʙʣʠʮʘ 6: ʈʘʥʛʣʠʩʪʘ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʧʦ Ăʀ&ʂʅò ʩ ʧʨʠʥʮʠʧʠʪʝ ʇ1-ʇ4 

ʇʨʠʥʮʠʧ ʅʦʨʤʘ 
ʄʷʩʪʦ 

1 2 3 4 5 6 7 8 9 10 11 

ʇ1 p=1 ɸʋɹ ʉʋ ʅɹʋ ʇʋ ʈʋ ɺʊʋ ɹʉʋ ʀʋ-ɺ ʖɿʋ ɺʉʋ ʐʋ 

p=2 ɸʋɹ ʉʋ ʅɹʋ ʇʋ ɺʊʋ ʈʋ ʀʋ-ɺ ɹʉʋ ʖɿʋ ɺʉʋ ʐʋ 

p=5 ʉʋ ɸʋɹ ʅɹʋ ʇʋ ɺʊʋ ʈʋ ʀʋ-ɺ ɹʉʋ ʖɿʋ ɺʉʋ ʐʋ 

ʇ2  ɸʋɹ ʉʋ ʅɹʋ ʈʋ ʇʋ ɹʉʋ ɺʊʋ ɺʉʋ ʐʋ ʖɿʋ ʀʋ-
ɺ 

ʇ3 p=2 ʉʋ ɸʋɹ ʅɹʋ ʇʋ ʈʋ ɺʊʋ ɹʉʋ ɺʉʋ ʀʋ-ɺ ʖɿʋ ʐʋ 

ʇ4 p=2 ɸʋɹ ʉʋ ʅɹʋ ʇʋ ɺʊʋ ʈʋ ʀʋ-ɺ ɹʉʋ ɺʉʋ ʖɿʋ ʐʋ 

 

ʅʷʢʦʠ ʥʘʨʝʜʙʠ ʥʘ ɺʋ ʩ ʧʨʠʥʮʠʧʠʪʝ ʇ1-ʇ4 ʩʘ ʧʨʠʚʝʜʝʥʠ ʚ ʊʘʙʣʠʮʘ 6. 
ʆʯʝʚʠʜʥʦ ʝ, ʯʝ: ʥʘ 3-ʪʦ ʤʷʩʪʦ ʝ ʅɹʋ, 4-ʪʦ ʝ ʟʘ ʇʋ ʠ 11-ʪʦ ʟʘ ʐʋ, ʟʘ 
ʛʨʫʧʠʨʘʥʝʪʦ ʥʘ ʦʩʪʘʥʘʣʠʪʝ ɺʋ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʠʣʦʞʘʪ ʥʷʢʦʠ ʦʪ ʧʨʦʮʝʜʫʨʠʪʝ ʥʘ 
ʂɸ. ɼʝʥʜʨʦʛʨʘʤʘʪʘ ʥʘ ʌʠʛʫʨʘ 2 ʧʦʢʘʟʚʘ Ăʧʦʜʦʙʥʠʪʝò ɺʋ: ʖɿʋ ʠ ɺʉʋ; ʀʋ-ɺ ʠ 
ɹʉʋ; ʈʋ ʠ ɺʊʋ, ʉʋ ʠ ɸʋɹ. ɿʘ ʧʦʚʝʯʝ ʠʥʬʦʨʤʘʮʠʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘʪ 
ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ ʛʨʫʧʠʨʘʥʠʷ ʥʘ ʥʘ ʪʝʟʠ ɺʋ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʙʣʠʟʦʩʪʪʘ ʤʝʞʜʫ 
ʢʣʲʩʪʝʨʠʪʝ (distance linkage) ʠ ʥʘ ʩʘʤʠʪʝ ʝʣʝʤʝʥʪʠ ʚʲʪʨʝ ʚ ʪʷʭ..  
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ʀʙʣʤʷʰʞʦʡʞ 

ɺʋ ʩʘ ʨʘʟʣʠʯʥʠ, ʠʤʘʪ ʩʧʝʮʠʬʠʯʥʠ ʩʠʣʥʠ ʠ ʩʣʘʙʠ ʩʪʨʘʥʠ ʠ ʥʝ ʤʦʞʝ ʜʘ ʩʝ 
ʠʟʣʲʯʠ ʥʘʡ-ʜʦʙʨʦ ʧʦ ʚʩʠʯʢʠ ʈʉ. ʈʘʟʥʦʙʦʷʪ ʚ ʢʣʘʩʘʮʠʠʪʝ, ʨʘʟʣʠʯʥʠʪʝ 
ʤʝʪʦʜʦʣʦʛʠʠ, ʅʆ, ɻʇ ʠ ʪʝʭʥʠʪʝ ʪʝʛʣʘ ʥʘʣʘʛʘʪ ʪʷʭʥʦʪʦ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ.  

ʇʦ-ʨʝʘʣʥʠ ʠ ʧʨʘʚʜʦʧʦʜʦʙʥʠ ʱʝ ʩʘ ʨʝʡʪʠʥʛ ʢʣʘʩʘʮʠʠʪʝ ʚ ʝʜʥʦʨʦʜʥʠ ʛʨʫʧʠ 
ɺʋ, ʧʦ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʤʝʞʜʫʥʘʨʦʜʥʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʧʦʢʘʟʘʪʝʣʠ. 
ʇʦʪʨʝʙʠʪʝʣʠʪʝ: ʩʪʫʜʝʥʪʠʪʝ, ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, ʬʠʨʤʠʪʝ ʠ ʜʨ., ʥʘ ʙʘʟʘʪʘ 
ʥʷʢʦʣʢʦ ʈʉ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʨʠʥʮʠʧʠʪʝ ʟʘ ʦʧʪʠʤʘʣʥʦ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ 
ʧʨʘʚʷʪ ʩʦʙʩʪʚʝʥʘ ʨʘʥʞʠʨʦʚʢʘ ʥʘ ɺʋ. 
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ON RANKINGS OF HIGHER SCHOOLS 

Jordanka Angelova, Valentina Radeva, Petar Halachev 

Abstract: Some international university ranking systems and the only Bulgarian one are 
considered. Bulgarian rankings are given for few years. For 2011 QS, ARWU, THE and 
Webometrics rankings of top 13 international universities are presented. Using cluster 
analysis the first 10 of them are merged in similar groups. They are ordered by several 
optimality principles by multi-objective decision making Same techniques are applied to rank 
Bulgarian universities by subject ñInformatics & Computer Sciencesò. 

Keywords: rankings, ranking systems, higher schools, dendrogram 
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ʈʝʟʶʤʝ: ɺ ʨʘʙʦʪʘʪʘ ʩʝ ʧʨʝʜʩʪʘʚʷ ʤʦʜʝʣ ʥʘ ʠʥʪʝʛʨʠʨʘʥʘ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʘ 
ʫʥʠʚʝʨʩʠʪʝʪʩʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ (ʀʉʋʀʉ). ʉʠʩʪʝʤʘʪʘ ʦʩʠʛʫʨʷʚʘ ʧʲʣʥʘʪʘ 
ʛʘʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʫʩʣʫʛʠ ʟʘ ʚʩʠʯʢʠ ʩʬʝʨʠ ʦʪ ʜʝʡʥʦʩʪʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʜʥʦ ʚʠʩʰʝ 
ʫʯʠʣʠʱʝ ʠ ʝ ʩʲʦʙʨʘʟʝʥʘ ʩ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠ, ʥʘʮʠʦʥʘʣʥʠʪʝ ʠ ʝʚʨʦʧʝʡʩʢʠ ʩʪʘʥʜʘʨʪʠ, 
ʩʧʝʮʠʬʠʢʘʮʠʠ ʠ ʥʦʨʤʘʪʠʚʥʠ ʠʟʠʩʢʚʘʥʠʷ, ʢʦʠʪʦ ʟʘʩʷʛʘʪ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, 
ʜʝʡʥʦʩʪʪʘ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ, ʠʥʬʦʨʤʘʮʠʷʪʘ, ʩʦʬʪʫʝʨʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʨ. ʄʦʜʝʣʲʪ ʝ ʘʧʨʦʙʠʨʘʥ ʧʨʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʩʢʘ ʩʠʩʪʝʤʘ 
ʟʘ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʩʪʘʥʜʘʨʪʠ, ʥʦʨʤʘʪʠʚʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʩʪʘʥʜʘʨʪʠ ʟʘ 
ʦʙʫʯʝʥʠʝ, ʩʪʘʥʜʘʨʪʠ ʟʘ ʝ-ʦʙʫʯʝʥʠʝ, ʩʪʘʥʜʘʨʪʠ ʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʩʦʬʪʫʝʨʥʠ 
ʪʝʭʥʦʣʦʛʠʠ. 

ʌʛʧʝ 

ɺʠʩʰʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʥʩʪʠʪʫʮʠʠ, ʢʘʪʦ ʚʦʜʝʱ ʬʘʢʪʦʨ ʚ ʪʲʨʩʝʥʝʪʦ ʥʘ 
ʠʥʦʚʘʮʠʦʥʥʠ ʧʦʜʭʦʜʠ, ʦʪʜʘʚʥʘ ʩʝ ʩʪʨʝʤʷʪ ʢʲʤ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʩʚʦʠʪʝ 
ʜʝʡʥʦʩʪʠ. ʇʲʨʚʦʥʘʯʘʣʥʦ, ʩʝ ʚʥʝʜʨʷʚʘʪ ʩʦʬʪʫʝʨʥʠ ʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʟʘʩʷʛʘʪ 
ʧʨʝʜʠ ʚʩʠʯʢʦ ʪʝʭʥʠ ʩʧʦʤʘʛʘʪʝʣʥʠ ʜʝʡʥʦʩʪʠ ʢʘʪʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, 
ʩʯʝʪʦʚʦʜʩʪʚʦ, ʧʦʱʘ, ʧʨʝʜʩʪʘʚʷʥʝ ʚ ʫʝʙ ʩʨʝʜʘ ʥʘ ʠʥʩʪʠʪʫʮʠʷʪʘ ʠ ʜʨ. 
ʉʲʚʨʝʤʝʥʥʠʪʝ ʚʠʩʰʠ ʫʯʠʣʠʱʘ (ɺʋ) ʚʩʝ ʧʦʚʝʯʝ ʪʲʨʩʷʪ ʧʦʤʦʱʪʘ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʝ ʩʘʤʦ ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷʪʘ ʠ 
ʫʧʨʘʚʣʝʥʠʝʪʦ, ʘ ʠ ʟʘ ʜʘ ʧʨʠʚʣʝʢʘʪ ʢʘʯʝʩʪʚʝʥʠ ʩʪʫʜʝʥʪʠ, ʜʘ ʧʦʩʪʠʛʥʘʪ ʚʠʩʦʢʠ 
ʨʝʟʫʣʪʘʪʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʠ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʥʘʡ-ʜʦʙʨʝ ʧʨʝʜ ʰʠʨʦʢʘʪʘ 
ʘʫʜʠʪʦʨʠʷ. ɿʘ ʥʫʞʜʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʠʩʪʝʤʠ ʟʘ 
ʚʠʨʪʫʘʣʥʦ/ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʠ ʩʝ ʫʩʲʚʲʨʰʝʥʩʪʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 
ʢʦʤʫʥʠʢʘʮʠʷ ʠ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ (ʚʠʜʝʦ ʠ ʘʫʜʠʦ ʯʘʪ, ʬʦʨʫʤʠ ʠ ʩʦʮʠʘʣʥʠ 
ʤʨʝʞʠ). ʊʘʢʘ, ʚ ʙʲʣʛʘʨʩʢʠʪʝ ɺʋ ʚ ʤʦʤʝʥʪʘ, ʬʫʥʢʮʠʦʥʠʨʘʪ ʛʦʣʷʤ ʙʨʦʡ 
ʩʦʬʪʫʝʨʥʠ ʨʝʰʝʥʠʷ ʩ ʨʘʟʥʦʪʠʧʥʠ ʧʨʠʣʦʞʝʥʠʷ ʠ ʦʪ ʨʘʟʣʠʯʥʠ ʧʦʢʦʣʝʥʠʷ, ʢʦʝʪʦ 
ʝ ʩʚʲʨʟʘʥʦ ʩ ʨʝʜʠʮʘ ʧʨʦʙʣʝʤʠ. ʍʘʦʪʠʯʥʦʪʦ ʩʲʙʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ 
ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʚ ʨʘʟʣʠʯʥʠʪʝ ʙʘʟʠ ʥʘ ʦʪʜʝʣʥʠʪʝ ʧʦʜʩʠʩʪʝʤʠ ʚʦʜʠ ʜʦ 
ʜʫʙʣʠʨʘʥʝ ʥʘ ʜʘʥʥʠʪʝ, ʪʲʡ ʢʘʪʦ ʧʦʜʩʠʩʪʝʤʠʪʝ ʥʷʤʘʪ ʚʨʲʟʢʘ ʧʦʤʝʞʜʫ ʩʠ. 
ɸʢʪʫʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʝ ʟʘʪʨʫʜʥʝʥʦ, ʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦʪʦ 
ʠʟʛʦʪʚʷʥʝ ʥʘ ʦʙʦʙʱʝʥʠ ʩʧʨʘʚʢʠ ʦʪ ʨʘʟʣʠʯʥʠ ʧʦʜʩʠʩʪʝʤʠ ʝ ʥʝʚʲʟʤʦʞʥʦ. 
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ɹʝʟ ʧʨʝʫʚʝʣʠʯʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ, ʯʝ ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʩʦʬʪʫʝʨʥʠʪʝ 
ʨʝʰʝʥʠʷ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʝ ʥʘ ʧʨʝʜʝʥ ʧʣʘʥ ʟʘ ʚʩʠʯʢʠ ɺʋ, ʪʲʡ 
ʢʘʪʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʦʯʠ ʧʨʠʤʝʨ ʥʘ ɺʋ ʚ ʩʪʨʘʥʘʪʘ [3] ʩ ʮʷʣʦʩʪʥʦ ʠʟʛʨʘʜʝʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ (ʀʉ).  

ɼʦʙʨʠ ʧʝʨʩʧʝʢʪʠʚʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʦʩʦʯʝʥʠʪʝ ʧʨʦʙʣʝʤʠ ʜʘʚʘ ʧʦʜʭʦʜʘ ʟʘ 
ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʠʥʪʝʛʨʠʨʘʥʘ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʘ ʫʥʠʚʝʨʩʠʪʝʪʩʢʘ ʀʉ (ʀʉʋʀʉ) [1, 
4], ʢʦʡʪʦ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʜʚʝ ʩʲʱʝʩʪʚʝʥʠ ʠʜʝʠ: 

- ʠʥʪʝʛʨʠʨʘʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʚʩʠʯʢʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ 
ʜʝʡʥʦʩʪʠ (ʩ ʦʙʝʜʠʥʷʚʘʥʝ ʚʢʣ. ʠ ʥʘ ʤʥʦʛʦʪʦ ʩʲʱʝʩʪʚʫʚʘʱʠ ʚʝʯʝ ʩʠʩʪʝʤʠ ʠ 
ʨʝʩʫʨʩʠ), ʢʦʷʪʦ ʜʘ ʦʪʛʦʚʦʨʷ ʥʘ ʦʛʨʦʤʥʘʪʘ ʛʘʤʘ ʠʟʠʩʢʚʘʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ 
ʧʨʝʜʣʘʛʘʥʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʫʩʣʫʛʠ ʠ ʥʘ ʩʣʦʞʥʠʪʝ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʠ ʢʫʣʪʫʨʥʠ ʚʲʧʨʦʩʠ, ʢʦʠʪʦ ɺʋ ʪʨʷʙʚʘ ʜʘ ʨʝʰʘʚʘʪ; 

- ʩʧʘʟʚʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠʪʝ ʩʚʲʨʟʘʥʠ ʨʝʛʣʘʤʝʥʪʠ (ʩʪʘʥʜʘʨʪʠ, 
ʩʧʝʮʠʬʠʢʘʮʠʠ, ʩʧʦʨʘʟʫʤʝʥʠʷ, ʥʘʩʦʢʠ, ʧʨʝʧʦʨʲʢʠ, ʥʦʨʤʘʪʠʚʥʠ ʠʟʠʩʢʚʘʥʠʷ) 
ʩ ʮʝʣ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʛʨʝʰʢʠʪʝ ʠ ʨʠʩʢʘ, ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 
ʫʩʣʫʛʠʪʝ, ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ, ʩʧʘʟʚʘʥʝ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ ʠ 
ʤʥʦʛʦ ʜʨ. 

ʂʦʤʙʠʥʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ ʜʚʝ ʠʜʝʠ ʠʤʘ ʨʝʜʠʮʘ ʤʥʦʛʦ ʚʘʞʥʠ ʧʨʝʜʠʤʩʪʚʘ: 

- ʠʟʙʷʛʚʘ ʩʝ ʤʥʦʛʦʢʨʘʪʥʦʪʦ ʚʲʚʝʞʜʘʥʝ ʥʘ ʝʜʥʠ ʠ ʩʲʱʠ ʜʘʥʥʠ ʠ ʜʫʙʣʠʨʘʥʝʪʦ 
ʧʨʠ ʪʷʭʥʦʪʦ ʩʲʭʨʘʥʝʥʠʝ; 

- ʨʝʰʘʚʘ ʩʝ ʧʨʦʙʣʝʤʘ ʩ ʠʟʛʦʪʚʷʥʝ ʥʘ ʦʙʦʙʱʝʥʠ ʩʧʨʘʚʢʠ ʦʪ ʨʘʟʣʠʯʥʠ 
ʧʦʜʩʠʩʪʝʤʠ; 

- ʫʣʝʩʥʷʚʘ ʩʝ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʝʜʠʥʥʘ ʧʦʣʠʪʠʢʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚʲʚ ɺʋ (ʜʦʩʪʲʧʥʦʩʪ, ʩʚʲʨʟʘʥʦʩʪ, ʧʲʣʥʦʪʘ, 
ʟʘʱʠʪʘ ʠ ʩʠʛʫʨʥʦʩʪ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʠ ʜʨ.); 

- ʦʩʠʛʫʨʷʚʘ ʩʝ ʦʪʚʦʨʝʥʦʩʪ, ʢʘʯʝʩʪʚʦ, ʥʘʜʝʞʜʥʦʩʪ, ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʘʟʭʦʜʠʪʝ, 
ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʧʣʘʥʠʨʘʥʝʪʦ, ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʀʉ ʠ ʜʨ. 

ɺ ʩʪʘʪʠʷʪʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʩʧʦʤʝʥʘʪʠʷ 
ʧʦʜʭʦʜ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʦʜʝʣ ʥʘ ʀʉʋʀʉ ʠ ʥʝʛʦʚʦʪʦ ʘʧʨʦʙʠʨʘʥʝ ʧʨʠ 
ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʝʜʠʥ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʪʘʢʘʚʘ ʩʠʩʪʝʤʘ, ʘ ʠʤʝʥʥʦ 
ʩʠʩʪʝʤʘʪʘ ʟʘ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ. 

ʅʧʝʞʤ ʦʙ ʁʊʌʁʊ 

ʄʥʦʛʦ ʠ ʨʘʟʥʦʦʙʨʘʟʥʠ ʩʘ ʩʬʝʨʠʪʝ ʦʪ ʜʝʡʥʦʩʪʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʜʥʦ ɺʋ, ʟʘ 
ʢʦʠʪʦ ʀʉʋʀʉ ʪʨʷʙʚʘ ʜʘ ʧʨʝʜʣʘʛʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʫʩʣʫʛʠ, ʥʘʧʨʠʤʝʨ ʩʘʤʦʪʦ 
ʦʙʫʯʝʥʠʝ, ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʧʦʨʪʬʦʣʠʷ ʠ ʜʦʩʠʝʪʘ, ʩʯʝʪʦʚʦʜʩʪʚʦ, ʙʠʙʣʠʦʪʝʯʥʘ 
ʜʝʡʥʦʩʪ, ʥʘʩʪʘʥʷʚʘʥʝ ʚ ʦʙʱʝʞʠʪʠʷ ʠ ʤʥʦʛʦ ʜʨ. ʉʣʝʜ ʧʨʦʫʯʚʘʥʝ ʥʘ 
ʜʝʡʩʪʚʘʱʠʪʝ ʀʉ ʚʲʚ ɺʋ [3] ʠ ʘʥʘʣʠʟ ʥʘ ʠʟʚʝʩʪʥʠʪʝ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ, ʢʘʢʪʦ ʠ ʥʘ 
ʠʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ ʠʥʪʝʛʨʠʨʘʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ɺʋ, ʩʘ 
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ʦʧʨʝʜʝʣʝʥʠ ʦʩʥʦʚʥʠʪʝ ʛʨʫʧʠ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʫʩʣʫʛʠ [1], ʢʦʠʪʦ ʀʉʋʀʉ 
ʪʨʷʙʚʘ ʜʘ ʧʨʝʜʣʘʛʘ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʩʬʝʨʠ ʦʪ ʜʝʡʥʦʩʪʠ ʥʘ ɺʋ: 
ʢʘʥʜʠʜʘʪʩʪʫʜʝʥʪʩʢʠ ʧʨʠʝʤ, ʦʙʫʯʝʥʠʝ, ʧʨʝʧʦʜʘʚʘʥʝ, ʠʟʩʣʝʜʚʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʝ, 
ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʤʘʨʢʝʪʠʥʛ, ʚʲʥʰʥʠ ʀʉ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʠ ʦʙʱʠ 
ʜʝʡʥʦʩʪʠ. 

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʀʉʋʀʉ ʪʨʷʙʚʘ ʜʘ ʝ ʩʲʦʙʨʘʟʝʥʘ ʩ ʛʦʣʷʤ ʙʨʦʡ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠ, ʥʘʮʠʦʥʘʣʥʠ ʠ ʝʚʨʦʧʝʡʩʢʠ ʩʪʘʥʜʘʨʪʠ, ʩʧʝʮʠʬʠʢʘʮʠʠ ʠ 
ʥʦʨʤʘʪʠʚʥʠ ʠʟʠʩʢʚʘʥʠʷ, ʢʦʠʪʦ ʩʝ ʦʪʥʘʩʷʪ ʜʦ ʭʘʨʘʢʪʝʨʥʠʪʝ ʟʘ ʥʝʷ: 

- ʦʙʣʘʩʪ ʥʘ ʧʨʠʣʦʞʝʥʠʝ ï ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ; 

- ʧʨʝʜʤʝʪ ʥʘ ʧʨʠʣʦʞʝʥʠʝ ï ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʫʩʣʫʛʠ; 

- ʧʦʣʟʚʘʪʝʣ (ʜʦʩʪʘʚʯʠʢ ʥʘ ʫʩʣʫʛʠʪʝ) ï ʥʝʧʨʘʚʠʪʝʣʩʪʚʝʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ 
ʠʥʩʪʠʪʫʮʠʷ; 

- ʦʙʝʢʪ ʥʘ ʦʙʨʘʙʦʪʢʘ ï ʠʥʬʦʨʤʘʮʠʷ; 

- ʠʟʧʦʣʟʚʘʥʠ ʪʝʭʥʦʣʦʛʠʠ ï ʩʦʬʪʫʝʨʥʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʨ. 

ʊʝʟʠ ʥʦʨʤʘʪʠʚʥʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ʩʪʘʥʜʘʨʪʠ ʩʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʚ ʊʘʙʣʠʮʘ 1. 
ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʩʬʝʨʠ ʦʪ ʜʝʡʥʦʩʪʠ ʥʘ ɺʋ. 

 

ʁʊʌʁʊ: ʦʧʩʥʙʫʡʛʦʡ ʡʠʡʪʣʛʙʦʡʸ ʡ ʪʫʙʦʝʙʩʫʡ 
(ɽ)-ʝʚʨʦʧʝʡʩʢʦ ʥʠʚʦ, (ʅ)-ʥʘʮʠʦʥʘʣʥʦ ʥʠʚʦ,(ʀ)-ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠ) 

ɺ ʦʙʣʘʩʪʪʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ  

ʆ.1(ɽ) ʈʝʟʦʣʶʮʠʠ ʠ ʧʨʦʝʢʪʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʠ 
ʝʬʠʢʘʩʥʦʩʪʪʘ ʥʘ ɺʆ (ʥʘʧʨ. ɹʦʣʦʥʩʢʘʪʘ ʜʝʢʣʘʨʘʮʠʷ, 1999 ʛ.; 
ʃʠʩʘʙʦʥʩʢʘʪʘ ʩʪʨʘʪʝʛʠʷ, 2000 ʛ.; ɼʥʝʚʝʥ ʨʝʜ ʟʘ ʤʦʜʝʨʥʠʟʘʮʠʷ 
ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, 2007 ʛ. ʠ ʜʨ.) 

ʆ.2(ʅ) ɿʘʢʦʥ ʟʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʆ.ʉ.1(ɽ) ʋʯʝʙʥʠ ʧʣʘʥʦʚʝ ʚ ʨʘʟʣʠʯʥʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʥʘʧʨʘʚʣʝʥʠʷ, 
ʨʘʟʨʘʙʦʪʝʥʠ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʦ-ʧʨʠʟʥʘʪʠ ʦʨʛʘʥʠʟʘʮʠʠ (ʥʘʧʨ. ʟʘ 
ʢʦʤʧʶʪʲʨʥʠ ʪʝʭʥʦʣʦʛʠʠ ʥʘ IEEE Computer Society ʠ ACM) 

ʆ.ʉ.2(ʅ) ʂʣʘʩʠʬʠʢʘʪʦʨ ʥʘ ʦʙʣʘʩʪʠʪʝ ʥʘ ɺʆ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ 
ʥʘʧʨʘʚʣʝʥʠʷ 

ʆ.ʉ.3(ʅ) ʅʘʨʝʜʙʠ ʟʘ ʜʲʨʞʘʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ɺʆ ʧʦ 
ʩʧʝʮʠʘʣʥʦʩʪʠʪʝ ʦʪ ʨʝʛʫʣʠʨʘʥʠʪʝ ʧʨʦʬʝʩʠʠ 

ʆ.ʉ.4(ʀ) ʇʨʘʚʠʣʥʠʢ ʟʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ 

ʆ.ʋ&ʇ.1(ɽ) ɽʚʨʦʧʝʡʩʢʘ ʩʠʩʪʝʤʘ ʟʘ ʥʘʪʨʫʧʚʘʥʝ ʠ ʪʨʘʥʩʬʝʨ ʥʘ ʢʨʝʜʠʪʠ 
(ɽʉʊʂ) 

ʆ.ʋ&ʇ.2(ʅ) ʅʘʨʝʜʙʘ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ɽʉʊʂ ʚʲʚ ɺʋ 

ʆ.ʋ.1(ɽ) ʂʘʪʘʣʦʛ ʥʘ ʢʫʨʩʦʚʝʪʝ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʠʷ ʧʘʢʝʪ ʥʘ ɽʉʊʂ 

ʆ.ʋ.2(ʅ) ʅʘʨʝʜʙʠ ʟʘ ʜʲʨʞʘʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ, ʟʘ ʧʨʠʝʤʘʥʝ ʠ ʦʙʫʯʝʥʠʝ 
ʥʘ ʩʪʫʜʝʥʪʠ ʠ ʜʦʢʪʦʨʘʥʪʠ 
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ʁʊʌʁʊ: ʦʧʩʥʙʫʡʛʦʡ ʡʠʡʪʣʛʙʦʡʸ ʡ ʪʫʙʦʝʙʩʫʡ 
(ɽ)-ʝʚʨʦʧʝʡʩʢʦ ʥʠʚʦ, (ʅ)-ʥʘʮʠʦʥʘʣʥʦ ʥʠʚʦ,(ʀ)-ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠ) 

ʆ.ʋ.3(ʅ) ʅʘʨʝʜʙʠ ʟʘ ʜʲʨʞʘʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ 
ʧʨʠʜʦʙʠʚʘʥʝ/ʧʨʠʟʥʘʚʘʥʝ ʥʘ ɺʆ 

ʆ.ʋ.4(ʅ) ʅʘʨʝʜʙʘ ʟʘ ʜʲʨʞʘʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ 
ʜʠʩʪʘʥʮʠʦʥʥʘ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ ʚʲʚ ʚʠʩʰʠʪʝ ʫʯʠʣʠʱʘ 

ʆ.ʋ.5(ʅ) ɿʘʢʦʥ ʟʘ ʢʨʝʜʠʪʠʨʘʥʝ ʥʘ ʩʪʫʜʝʥʪʠ ʠ ʜʦʢʪʦʨʘʥʪʠ 

ʆ.ʋ.6(ʀ) ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʨʠʝʤʘʥʝ ʥʘ ʩʪʫʜʝʥʪʠ ʚʲʚ ɺʋ 

ʆ.ʇ.1(ɽ) ɽʚʨʦʧʝʡʩʢʘ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘ ʨʘʤʢʘ ʟʘ ʧʝʨʤʘʥʝʥʪʥʦ ʦʙʫʯʝʥʠʝ 
ʠ ʜʝʩʢʨʠʧʪʦʨʠʪʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʮʠʢʲʣ 

ʆ.ʇ.2(ɽ) ɽʚʨʦʧʝʡʩʢʘ ʨʘʤʢʘ ʟʘ ʧʨʦʟʨʘʯʥʦʩʪ ʧʨʠ ʦʧʠʩʘʥʠʝ ʥʘ 
ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʢʦʤʧʝʪʝʥʮʠʠ ï Europass 

ʆ.ɽ.1.1(ɽ) LOM 

ʆ.ɽ.1.2(ɽ) ʄʝʪʘʜʘʥʥʠ ʥʘ SCORM 

ʆ.ɽ.1.3(ɽ) Dublin Core 

ʆ.ɽ.2.1(ɽ) IMS Content Packaging 

ʆ.ɽ.2.2(ɽ) SCORM Content Packaging 

ʆ.ɽ.3.1(ɽ) IMS Learning Tools Interoperability 

ʆ.ɽ.3.2(ɽ) IMS Learning Information Services 

ʆ.ɽ.4(ɽ) IMS Learning Design 

ʆ.ɽ.5(ɽ) IMS Question and Test Interoperability 

ʆ.ɽ.6(ɽ) IMS Learner Information Package 

ʆ.ɽ.7.1(ɽ) CEN CWA 16133:2010 European Learner Mobility 

ʆ.ɽ.7.2(ɽ) CEN EN 15981:2011 European Learner Mobility ï Achievement 
information 

ʆ.ɽ.7.3(ɽ) CEN EN 15943:2011  Curriculum Exchange Format Data Model 

ɺ ʦʙʣʘʩʪʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ 

ʀ.1(ʅ) ɿʘʢʦʥ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʘʢʘʜʝʤʠʯʥʠʷ ʩʲʩʪʘʚ ʚ ʈʝʧʫʙʣʠʢʘ 
ɹʲʣʛʘʨʠʷ ʠ ʩʲʦʪʚʝʪʥʠʷ ʇʨʘʚʠʣʥʠʢ 

ʀ.2(ʅ) ʂʨʠʪʝʨʠʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʠ ʦʮʝʥʢʘ ʥʘ 
ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ 

ʀ.3(ʀ) ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ɿʘʢʦʥ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʘʢʘʜʝʤʠʯʥʠʷ 
ʩʲʩʪʘʚ ʚʲʚ ɺʋ 

ʀ.4(ʀ) ɺʲʪʨʝʰʥʠ ʧʨʘʚʠʣʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʥʘʫʯʥʘʪʘ 
ʜʝʡʥʦʩʪ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ 

ɺ ʦʙʣʘʩʪʪʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ɺʋ 

ʋ.1(ʅ) ʅʘʨʝʜʙʘ ʟʘ ʜʲʨʞʘʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 
ʦʩʥʦʚʥʠʪʝ ʜʦʢʫʤʝʥʪʠ, ʠʟʜʘʚʘʥʠ ʦʪ ɺʋ 

ʋ.2(ʅ) ʈʝʜ ʟʘ ʜʦʩʪʲʧ ʜʦ ʧʫʙʣʠʯʥʠʪʝ ʨʝʛʠʩʪʨʠ ʥʘ ʄʆʄʅ 

ʋ.3(ʅ) ɿʘʢʦʥ ʟʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ 

javascript:__doPostBack('ctl00$m$g_86eff261_4bdb_4749_9a16_1e54a1b48b98$ctl00$gvResult','Details$1')
javascript:__doPostBack('_ctl0','')
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ʁʊʌʁʊ: ʦʧʩʥʙʫʡʛʦʡ ʡʠʡʪʣʛʙʦʡʸ ʡ ʪʫʙʦʝʙʩʫʡ 
(ɽ)-ʝʚʨʦʧʝʡʩʢʦ ʥʠʚʦ, (ʅ)-ʥʘʮʠʦʥʘʣʥʦ ʥʠʚʦ,(ʀ)-ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠ) 

ʋ.4(ʅ) ɿʘʢʦʥ ʟʘ ʜʦʩʪʲʧ ʜʦ ʦʙʱʝʩʪʚʝʥʘ ʠʥʬʦʨʤʘʮʠʷ 

ʋ.5(ʅ) ɿʘʢʦʥ ʟʘ ʟʘʱʠʪʘ ʥʘ ʣʠʯʥʠʪʝ ʜʘʥʥʠ 

ʋ.6(ʅ) ɿʘʢʦʥ ʟʘ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʭʦʨʘʪʘ ʩ ʫʚʨʝʞʜʘʥʠʷ 

ʋ.7(ʅ) ɿʘʢʦʥ ʟʘ ʩʪʘʪʠʩʪʠʢʘʪʘ 

ʋ.8(ʅ) ɿʘʢʦʥ ʟʘ ʘʚʪʦʨʩʢʦʪʦ ʧʨʘʚʦ ʠ ʩʨʦʜʥʠʪʝ ʤʫ ʧʨʘʚʘ 

ʋ.9(ʅ) ʂʦʜʝʢʩ ʥʘ ʪʨʫʜʘ 

ʋ.10(ʅ) ɿʘʢʦʥʘ ʟʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷʪʘ 

ʋ.11(ʀ) ʇʨʘʚʠʣʥʠʢ ʟʘ ʜʝʡʥʦʩʪʪʘ ʥʘ ɺʋ 

ʋ.12(ʀ) ʀʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ ʫʯʝʙʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ (ʩʧʝʮʠʘʣʥʦʩʪʠʪʝ ʠ 
ʪʝʭʥʠʪʝ ʫʯʝʙʥʠ ʧʣʘʥʦʚʝ) 

ɺ ʦʙʣʘʩʪʪʘ ʥʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʋʝʙ-ʩʨʝʜʘ 

ʉ.1(ɽ) ʉʝʨʠʷ ʩʪʘʥʜʘʨʪʠ ISO/IEC 2700ʭ 

ʉ.2.1(ʅ) ʉʝʨʠʷʪʘ ʩʪʘʥʜʘʨʪʠ ɹɼʉ ISO/IEC 2700ʭ 

ʉ.2.2(ʅ) ʅʘʨʝʜʙʘ ʟʘ ʦʙʱʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʛʫʨʥʦʩʪ ʢʲʤ ɿʘʢʦʥʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦʪʦ 
ʫʧʨʘʚʣʝʥʠʝ 

ʉ.3.1(ɽ) ʉʪʘʥʜʘʨʪʠ ʥʘ W3C ʟʘ ʜʦʩʪʲʧʥʦʩʪ 

ʉ.3.2(ɽ) ʉʪʘʥʜʘʨʪʠ ʥʘ W3C ʟʘ ʤʦʙʠʣʝʥ ʫʝʙ 

ɺ ʦʙʣʘʩʪʪʘ ʥʘ ʦʩʠʛʫʨʷʚʘʥʝ ʠ ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ 

ʂ.1.1(ɽ) ISO/IEC 19796-1:2005 ï ʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. 
ʆʙʨʘʟʦʚʘʥʠʝ, ʫʯʝʥʝ ʠ ʦʙʫʯʝʥʠʝ. ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ, 
ʦʩʠʛʫʨʷʚʘʥʝ ʠ ʤʝʪʨʠʢʠ 

ʂ.1.2(ɽ) ECTS Label 

ʂ.1.3(ɽ) DS Label 

ʂ.1.4(ɽ) ʉʪʘʥʜʘʨʪʠ ʠ ʥʘʩʦʢʠ ISO 9000 ʟʘ ʢʘʯʝʩʪʚʦʪʦ 

ʂ.1.5(ɽ) ISO/IEC 90003:2004 ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʩʪʘʥʜʘʨʪʘ ISO 9001 ʧʦ 
ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʢʦʤʧʶʪʲʨʝʥ ʩʦʬʪʫʝʨ 

ʂ.2(ʅ) ʂʨʠʪʝʨʠʘʣʥʘ ʩʠʩʪʝʤʘ ʟʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʘ ʘʢʨʝʜʠʪʘʮʠʷ ʥʘ 
ʚʠʩʰʠʪʝ ʫʯʠʣʠʱʘ ʥʘ ʅɸʆɸ 

ʂ.3(ʀ) ʉʠʩʪʝʤʘʪʘ ʟʘ ʢʘʯʝʩʪʚʦ ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ ɺʋ 

ʊʘʙʣʠʮʘ 1. ʅʦʨʤʘʪʠʚʥʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ʩʪʘʥʜʘʨʪʠ ʥʘ ʥʘʮʠʦʥʘʣʥʦ ʝʚʨʦʧʝʡʩʢʦ ʠ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʦ ʥʠʚʦ. 

ʅʘ ʙʘʟʘʪʘ ʥʘ ʥʘʧʨʘʚʝʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʝ ʨʘʟʨʘʙʦʪʝʥ ʦʙʱ ʤʦʜʝʣ ʥʘ ʀʉʋʀʉ 
(ʌʠʛʫʨʘ 1), ʢʦʡʪʦ ʧʨʝʜʩʪʘʚʷ ʚʨʲʟʢʠʪʝ ʦʪ ʪʠʧ óʩʲʦʙʨʘʟʝʥ ʩô ʤʝʞʜʫ ʦʩʥʦʚʥʠʪʝ 
ʩʬʝʨʠ ʦʪ ʜʝʡʥʦʩʪʠ ʥʘ ɺʋ (ʠ ʩʚʲʨʟʘʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʫʩʣʫʛʠ, ʢʦʠʪʦ ʀʉʋʀʉ 
ʧʨʝʜʦʩʪʘʚʷ) ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʨʝʛʣʘʤʝʥʪʠ ʦʪ ʨʘʟʣʠʯʥʦ ʥʠʚʦ ʠ ʪʠʧ (ʢʦʣʦʥʘ 1 ʥʘ 
ʊʘʙʣʠʮʘ 1), ʢʦʠʪʦ ʝ ʧʨʝʜʚʠʜʝʥʦ ʜʘ ʙʲʜʘʪ ʩʧʘʟʚʘʥʠ. 
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ʌʠʛʫʨʘ 1. ʆʙʱ ʤʦʜʝʣ ʥʘ ʀʉʋʀʉ 

ʊʡʪʫʞʥʙ ʠʙ ʙʝʥʡʦʡʪʫʩʡʩʙʦʞ ʦʙ ʧʚʬʰʞʦʡʞʫʧ 

ɽʜʠʥ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʀʉʋʀʉ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʦʙʫʯʝʥʠʝ ʠ 
ʧʨʝʧʦʜʘʚʘʥʝ ʝ ʧʦʜʩʠʩʪʝʤʘʪʘ ʟʘ óɸʜʤʠʥʠʩʪʨʠʨʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦô (ʇɸʆ), ʢʦʷʪʦ 
ʧʦʜʜʲʨʞʘ ʜʘʥʥʠ ʟʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʪʘ ʩʪʨʫʢʪʫʨʘ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʷ ʠ 
ʪʝʭʥʠʯʝʩʢʠʷ ʧʝʨʩʦʥʘʣ, ʩʪʫʜʝʥʪʠʪʝ (ʚ ʪ.ʯ. ʜʦʢʪʦʨʘʥʪʠʪʝ) ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, 
ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʦʙʫʯʝʥʠʝʪʦ ʠ ʧʨʝʜʦʩʪʘʚʷ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʫʩʣʫʛʠ, ʩʚʲʨʟʘʥʠ ʩ 
ʬʠʥʘʥʩʠʨʘʥʝ, ʢʦʤʫʥʠʢʘʮʠʠ, ʩʨʝʜʩʪʚʘ ʟʘ ʦʙʫʯʝʥʠʝ (ʥʘʧʨ. ʟʘ ʝ-ʦʙʫʯʝʥʠʝ), 
ʚʨʲʟʢʠ ʩ ʜʨʫʛʠ ʠʥʩʪʠʪʫʮʠʠ (ʥʘʧʨ. ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʤʣʘʜʝʞʪʘ ʠ 
ʥʘʫʢʘʪʘ ʠʣʠ ʅʘʮʠʦʥʘʣʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ) [2] ʠ ʜʨ. ʆʙʱʠʷʪ ʤʦʜʝʣ ʥʘ 
ʀʉʋʀʉ (ʌʠʛʫʨʘ 1) ʝ ʘʧʨʦʙʠʨʘʥ ʧʨʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʫʝʙ-ʙʘʟʠʨʘʥʘ ʇɸʆ ʟʘ 
ʥʫʞʜʠʪʝ ʥʘ ʇʣʦʚʜʠʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇ. ʍʠʣʝʥʜʘʨʩʢʠò. 

ʇʨʦʝʢʪʲʪ ʥʘ ʇɸʆ e ʨʘʟʨʘʙʦʪʝʥ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʦʙʱʠʷ ʤʦʜʝʣ ʥʘ ʀʉʋʀʉ, 
ʢʘʪʦ ʩʘ ʢʦʥʢʨʝʪʠʟʠʨʘʥʠ ʘʢʪʴʦʨʠʪʝ, ʢʦʠʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʩʲʩ ʩʠʩʪʝʤʘʪʘ, 
ʩʣʫʯʘʠʪʝ ʥʘ ʫʧʦʪʨʝʙʘ, ʚ ʢʦʠʪʦ ʪʝ ʫʯʘʩʪʚʘʪ ʠ ʥʝʦʙʭʦʜʠʤʠʪʝ ʟʘ ʩʧʘʟʚʘʥʝ 
ʩʪʘʥʜʘʨʪʠ ʠ ʥʦʨʤʘʪʠʚʥʠ ʠʟʠʩʢʚʘʥʠʷ ʧʨʠ ʠʟʛʨʘʞʜʘʥʝ ʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ 
ʦʪʜʝʣʥʠʪʝ ʡ ʝʣʝʤʝʥʪʠ. ʌʠʛʫʨʘ 2 ʧʨʝʜʩʪʘʚʷ ʦʙʱʘʪʘ UML ʜʠʘʛʨʘʤʘ ʥʘ ʩʣʫʯʘʠʪʝ 
ʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʇɸʆ, ʢʲʜʝʪʦ ʧʦ-ʜʝʪʘʡʣʥʦ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʩʘʤʦ ʩʣʫʯʘʠʪʝ ʥʘ 
ʫʧʦʪʨʝʙʘ, ʠʟʦʙʨʘʟʝʥʠ ʚ ʧʦ-ʩʚʝʪʲʣ ʮʚʷʪ (ʟʘ ʧʦ-ʜʦʙʨʘ ʥʘʛʣʝʜʥʦʩʪ). 

http://www.minedu.government.bg/
http://www.minedu.government.bg/
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ʊʘʢʘ ʧʨʦʝʢʪʠʨʘʥʘʪʘ ʇɸʆ ʠʥʪʝʛʨʠʨʘ ʦʩʥʦʚʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʫʩʣʫʛʠ ʚ ʪʨʠ 
ʦʪ ʩʬʝʨʠʪʝ ʥʘ ʜʝʡʥʦʩʪ ʥʘ ɺʋ, ʘ ʠʤʝʥʥʦ ʦʙʫʯʝʥʠʝ, ʧʨʝʧʦʜʘʚʘʥʝ ʠ ʚʨʲʟʢʘ ʩ 
ʚʲʥʰʥʠ ʀʉ:  

- ʦʙʫʯʝʥʠʝ ï ʩʲʟʜʘʚʘʥʝ ʥʘ ʫʯʝʙʥʠ ʨʘʟʧʠʩʘʥʠʷ, ʧʣʘʥʦʚʝ, ʧʨʦʛʨʘʤʠ; 
ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʩʪʫʜʝʥʪʩʢʦ ʜʦʩʠʝ, ʜʦʢʪʦʨʘʥʪʩʢʦ ʜʦʩʠʝ, ʧʦʨʪʬʦʣʠʦ ʥʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣ; ʜʠʘʛʨʘʤʘ ʥʘ ʩʧʝʮʠʘʣʥʦʩʪ; ʧʨʦʪʦʢʦʣʠ; ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ 
ʠʟʧʠʪʥʠ ʩʝʩʠʠ ʠ ʜʨ.; 

- ʧʨʝʧʦʜʘʚʘʥʝ ï ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʫʯʝʙʥʠ ʧʣʘʥʦʚʝ ʟʘ ʩʪʫʜʝʥʪʠ/ʜʦʢʪʦʨʘʥʪʠ, 
ʧʨʦʛʨʘʤʠ, ʨʘʟʧʠʩʘʥʠʷ, ʧʦʨʪʬʦʣʠʘ, ʠʥʜʠʚʠʜʫʘʣʥʠ ʧʣʘʥʦʚʝ, ʦʪʯʝʪʠ, 
ʦʙʦʙʱʝʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʩʧʨʘʚʢʠ ʟʘ ʦʮʝʥʢʠ ʠ ʜʨ.; 

- ʚʨʲʟʢʘ ʩ ʚʲʥʰʥʠ ʀʉ ï ʝʢʩʧʦʨʪ ʥʘ ʜʘʥʥʠ ʢʲʤ ʥʘʮʠʦʥʘʣʥʠʪʝ ʨʝʛʠʩʪʨʠ ʥʘ 
ʩʪʫʜʝʥʪʠ ʠ ʜʦʢʪʦʨʘʥʪʠ (ʧʦʜʜʲʨʞʘʥʠ ʦʪ ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, 
ʤʣʘʜʝʞʪʘ ʠ ʥʘʫʢʘʪʘ [2]), ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʩʧʨʘʚʢʠ ʢʲʤ ʅʘʮʠʦʥʘʣʥʘ ʘʛʝʥʮʠʷ ʟʘ 
ʧʨʠʭʦʜʠʪʝ ʠ ʜʨ. 

ʈʘʟʙʠʨʘ ʩʝ, ʟʘ ʦʙʝʟʧʝʯʘʚʘʥʝ ʥʘ ʚʠʩʦʢʦ ʩʲʚʨʝʤʝʥʥʦ ʥʠʚʦ ʥʘ ʧʨʝʜʣʘʛʘʥʠʪʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʫʩʣʫʛʠ, ʧʨʦʝʢʪʲʪ ʥʘ ʩʠʩʪʝʤʘʪʘ ʧʨʝʜʚʠʞʜʘ ʦʩʠʛʫʨʷʚʘʥʝ ʠ ʥʘ 
ʥʝʦʙʭʦʜʠʤʠʪʝ ʦʙʱʠ ʫʩʣʫʛʠ, ʢʘʪʦ ʠʜʝʥʪʠʬʠʢʘʮʠʷ; ʜʦʩʪʲʧ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʧʨʘʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ; ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʦʢʫʤʝʥʪʠ ʠ ʩʲʜʲʨʞʘʥʠʝ; ʥʦʚʠʥʠ; 
ʢʦʤʫʥʠʢʘʮʠʠ; ʥʘʧʦʤʥʷʥʠʷ ʠ ʜʨ.  

ʊʦʚʘ, ʢʦʠ ʩʪʘʥʜʘʨʪʠ ʠ ʥʦʨʤʠ ʦʪ ʨʘʟʣʠʯʥʦ ʥʠʚʦ ʠ ʪʠʧ (ʢʦʣ. 1 ʥʘ ʊʘʙʣʠʮʘ 1) ʝ 
ʧʨʝʜʚʠʜʝʥʦ ʜʘ ʙʲʜʘʪ ʩʧʘʟʚʘʥʠ ʧʨʠ ʧʨʦʛʨʘʤʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ 
ʩʣʫʯʘʠ ʥʘ ʫʧʦʪʨʝʙʘ ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʥʘ UML ʜʠʘʛʨʘʤʘʪʘ (ʌʠʛʫʨʘ 2) ʯʨʝʟ 
ʢʦʤʝʥʪʘʨʠ ʢʲʤ ʚʩʝʢʠ ʦʪ ʪʷʭ.  

ʂʘʪʦ ʧʨʠʤʝʨ ʚ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ, ʱʝ ʧʨʝʜʩʪʘʚʠʤ ʢʘʢʚʦ ʦʟʥʘʯʘʚʘ ʩʧʘʟʚʘʥʝʪʦ 
ʥʘ ʥʘʣʦʞʠʣʠʷʪ ʩʝ ʚʝʯʝ ʚ ʧʦʯʪʠ ʮʷʣʘ ɽʚʨʦʧʘ ʩʪʘʥʜʘʨʪ ɽʉʊʂ, ʢʦʡʪʦ ʠʤʘ ʟʘ ʮʝʣ 
ʜʘ ʦʩʠʛʫʨʠ ʚ ʦʙʱʦʝʚʨʦʧʝʡʩʢʠ ʧʣʘʥ ʚʟʘʠʤʥʦ ʘʢʘʜʝʤʠʯʥʦ ʧʨʠʟʥʘʚʘʥʝ ʥʘ 
ʧʦʩʪʠʞʝʥʠʷʪʘ ʠ ʢʦʤʧʝʪʝʥʮʠʠʪʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ [5]. ʂʘʪʘʣʦʛʲʪ ʥʘ ʢʫʨʩʦʚʝʪʝ, 
ʚʢʣʶʯʝʥ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʠʷ ʧʘʢʝʪ ʥʘ ɽʉʊʂ ʦʧʨʝʜʝʣʷ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ 
ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʠ ʢʫʨʩʦʚʝ. ʉʧʘʟʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʠʟʠʩʢʚʘʥʠʷ 
ʦʟʥʘʯʘʚʘ, ʯʝ ʇɸʆ ʪʨʷʙʚʘ ʜʘ ʧʦʜʜʲʨʞʘ ʩʣʝʜʥʠʪʝ ʜʘʥʥʠ ʟʘ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʠ 
ʢʫʨʩʦʚʝ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʩʪʝʧʝʥʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ (ʙʘʢʘʣʘʚʲʨʩʢʘ, ʤʘʛʠʩʪʲʨʩʢʘ ʠ 
ʜʦʢʪʦʨʘʥʪʩʢʘ): 

- ʆʙʱʘ ʠʥʬʦʨʤʘʮʠʷ: ʧʦʣʫʯʘʚʘʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ, ʥʠʚʦ ʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ, 
ʩʧʝʮʠʬʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʧʨʠʝʤ, ʩʧʝʮʠʬʠʯʥʠ ʨʘʟʧʦʨʝʜʙʠ ʟʘ ʧʨʠʟʥʘʚʘʥʝ 
ʥʘ ʧʨʝʜʭʦʜʥʦ ʦʙʫʯʝʥʠʝ (ʬʦʨʤʘʣʥʦ, ʥʝʬʦʨʤʘʣʥʦ ʠ ʥʝʦʬʠʮʠʘʣʥʦ), 
ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʠ ʥʘʨʝʜʙʠ, ʧʨʦʬʠʣ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 
(ʘʥʦʪʘʮʠʷ), ʢʣʶʯʦʚʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʦʙʫʯʝʥʠʝʪʦ, ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʧʨʦʬʠʣʠ ʥʘ 
ʟʘʚʲʨʰʠʣʠʪʝ (ʩ ʧʨʠʤʝʨʠ), ʜʦʩʪʲʧ ʜʦ ʧʦ-ʥʘʪʘʪʲʰʥʦ ʦʙʫʯʝʥʠʝ, ʩʪʨʫʢʪʫʨʘ ʥʘ 
ʧʨʦʛʨʘʤʘʪʘ ʩ ʢʨʝʜʠʪʠ, ʧʨʘʚʠʣʘ ʟʘ ʠʟʧʠʪʚʘʥʝ ʠ ʧʦʩʪʘʚʷʥʝ ʥʘ ʦʮʝʥʢʠ, 

http://www.minedu.government.bg/
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ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ (ʨʝʜʦʚʥʘ, 
ʟʘʜʦʯʥʘ, ʜʠʩʪʘʥʮʠʦʥʥʘ), ʦʪʛʦʚʦʨʥʠʢ ʟʘ ʧʨʦʛʨʘʤʘʪʘ. 

- ʆʧʠʩʘʥʠʝ ʥʘ ʫʯʝʙʥʠʪʝ ʢʫʨʩʦʚʝ (ʜʠʩʮʠʧʣʠʥʠ): ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʘ ʢʫʨʩʘ, ʢʦʜ 
ʥʘ ʢʫʨʩʘ, ʚʠʜ ʥʘ ʢʫʨʩʘ (ʟʘʜʲʣʞʠʪʝʣʝʥ, ʠʟʙʠʨʘʝʤ), ʥʠʚʦ ʥʘ ʢʫʨʩʘ (ʥʘʧʨ. 
ʧʲʨʚʠ, ʚʪʦʨʠ ʠʣʠ ʪʨʝʪʠ ʮʠʢʲʣ), ʫʯʝʙʥʘ ʛʦʜʠʥʘ, ʩʝʤʝʩʪʲʨ/ʪʨʠʤʝʩʪʲʨ, ʙʨʦʡ 
ɽʉʊʂ ʢʨʝʜʠʪʠ, ʠʤʝ ʥʘ ʣʝʢʪʦʨʘ/ʣʝʢʪʦʨʠʪʝ, ʨʝʟʫʣʪʘʪʠ ʦʪ ʦʙʫʯʝʥʠʝʪʦ, ʥʘʯʠʥ 
ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ (ʧʨʠʩʲʩʪʚʝʥʦ, ʜʠʩʪʘʥʮʠʦʥʥʦ), ʧʨʝʜʚʘʨʠʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ, 
ʧʨʝʧʦʨʲʯʠʪʝʣʥʠ ʦʧʮʠʦʥʘʣʥʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, ʩʲʜʲʨʞʘʥʠʝ ʥʘ 
ʢʫʨʩʘ, ʧʨʝʧʦʨʲʯʠʪʝʣʥʘ ʠʣʠ ʟʘʜʲʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ, ʧʣʘʥʠʨʘʥʠ ʫʯʝʙʥʠ 
ʜʝʡʥʦʩʪʠ ʠ ʤʝʪʦʜʠ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ, ʤʝʪʦʜʠ ʠ ʢʨʠʪʝʨʠʠ ʟʘ ʦʮʝʥʷʚʘʥʝ, ʝʟʠʢ 
ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ ʠ ʦʙʫʯʠʪʝʣʥʘ ʧʨʘʢʪʠʢʘ. 

ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʠʟʘʮʠʷ. ʇɸʆ ʝ ʨʝʘʣʠʟʠʨʘʥʘ ʥʘ ʤʦʜʫʣʝʥ ʧʨʠʥʮʠʧ ʟʘ ʧʦ 
ʣʝʩʥʦʪʦ ʠʟʛʨʘʞʜʘʥʝ, ʪʝʩʪʚʘʥʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʩ ʥʦʚʘ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ. ʇʨʝʜʣʦʞʝʥʘʪʘ ʪʫʢ ʩʠʩʪʝʤʘ ʝ ʨʝʘʣʠʟʠʨʘʥʘ ʯʨʝʟ 3 ʤʦʜʫʣʘ: 

- ɸʜʤʠʥʠʩʪʨʘʪʠʚʝʥ ï ʧʨʝʜʦʩʪʘʚʷʱ ʫʩʣʫʛʠ ʟʘ ʩʪʫʜʝʥʪʠ ʠ ʜʦʢʪʦʨʘʥʪʠ 
(ʢʘʥʜʠʜʘʪʩʪʚʘʥʝ, ʧʨʠʝʤ, ʦʙʫʯʝʥʠʝ ʠ ʜʠʧʣʦʤʠʨʘʥʝ), ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ 
ʠʥʩʧʝʢʪʦʨʠ ʦʪ ʫʯʝʙʝʥ ʦʪʜʝʣ; 

- ɼʦʢʫʤʝʥʪʠ ï ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʪʠʧʦʚʠ ʜʦʢʫʤʝʥʪʠ (ʥʘʧʨ. ʥʝʦʙʭʦʜʠʤʠʪʝ 
ʜʦʢʫʤʝʥʪʠ ʧʦ ʧʨʦʮʝʜʫʨʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ʜʦʢʪʦʨʘʥʪʠ, ʩʲʛʣʘʩʥʦ ʚʲʪʨʝʰʥʠʷ 
ʧʨʘʚʠʣʥʠʢ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʟʘʢʦʥʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʘʢʘʜʝʤʠʯʥʠʷ ʩʲʩʪʘʚ; 

- ʉʧʨʘʚʢʠ ï ʫʩʣʫʛʠ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʚʩʷʢʘʢʲʚ ʚʠʜ ʩʧʨʘʚʦʯʥʘ ʠʥʬʦʨʤʘʮʠʷ.  

ɿʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʛʨʫʧʠ ʦʪ ʫʩʣʫʛʠ ʩʘ ʩʣʝʜʚʘʥʠ ʩʣʝʜʥʠʪʝ ʦʙʱʠ 
ʧʦʜʭʦʜʠ: ʩʠʛʫʨʥʦʩʪ ʠ ʟʘʱʠʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ; ʜʦʩʪʲʧʥʦʩʪ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ; 
ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʠʪʝ ʩ ʮʝʣ ʦʙʤʝʥ ʥʘ ʜʘʥʥʠ ʠ 
ʫʩʣʫʛʠ; ʜʦʩʪʲʧ, ʩʲʦʙʨʘʟʝʥ ʩ ʥʫʞʜʠʪʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʩ ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʥʘ 
ʩʠʛʫʨʥʦʩʪ ʠ ʯʨʝʟ ʨʘʟʥʦʦʙʨʘʟʥʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ (ʥʘʩʪʦʣʥʠ, ʧʨʝʥʦʩʠʤʠ, 
ʤʦʙʠʣʥʠ, ʤʨʝʞʦʚʠ).  

ʀʙʣʤʷʰʞʦʡʞ 

ʇʨʦʤʝʥʠʪʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʦʜʭʦʜʠʪʝ ʟʘ ʫʯʝʥʝ ʠ ʧʨʝʧʦʜʘʚʘʥʝ; 
ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʜʦʩʪʲʧʘ ʜʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʨʝʩʫʨʩʠ ʟʘ 
ʧʝʨʩʦʥʘʣʘ ʠ ʟʘ ʩʪʫʜʝʥʪʠʪʝ; ʥʫʞʜʘʪʘ, ɺʋ ʜʘ ʙʲʜʝ ʘʪʨʘʢʪʠʚʥʦ ʤʷʩʪʦ ʟʘ ʫʯʝʥʝ, 
ʨʘʙʦʪʘ ʠ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ; ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʷʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ 
ʟʘʩʠʣʚʘʥʝ ʥʘ ʢʦʥʢʫʨʝʥʮʠʷʪʘ; ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠ 
ʚʠʨʪʫʘʣʥʠʪʝ ʩʨʝʜʠ ʟʘ ʦʙʫʯʝʥʠʝ, ʥʘ ʥʦʚʠʪʝ ʤʝʜʠʡʥʠ, ʙʝʟʞʠʯʥʠ ʠ ʦʙʣʘʯʥʠ 
ʪʝʭʥʦʣʦʛʠʠ; ʠ ʪ.ʥ., ʥʘʣʘʛʘʪ ʛʦʣʝʤʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ 
ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʪʝ ʀʉ.  

ʇʨʝʜʩʪʘʚʝʥʠʷʪ ʤʦʜʝʣ ʥʘ ʀʉʋʀʉ ʠ ʧʦʜʭʦʜʘ ʟʘ ʥʝʛʦʚʦʪʦ ʧʨʠʣʘʛʘʥʝ ʧʨʠ 
ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʇɸʆ ʩ ʘʢʮʝʥʪ ʚʲʨʭʫ ʩʧʘʟʚʘʥʝʪʦ ʥʘ ʫʪʚʲʨʜʝʥʠ ʩʪʘʥʜʘʨʪʠ ʠ 
ʥʦʨʤʘʪʠʚʥʠ ʠʟʠʩʢʚʘʥʠʷ ʝ ʢʨʘʯʢʘ ʥʘʧʨʝʜ ʧʦ ʧʦʩʦʢʘ ʥʘ ʟʘʜʦʚʦʣʷʚʘʥʝ ʥʘ 
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ʩʧʦʤʝʥʘʪʠʪʝ ʠʟʠʩʢʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʮʷʣʦʩʪʥʘ ʀʉʋʀʉ (ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ 
ʩ ʨʘʟʨʘʙʦʪʝʥʠʷ ʤʦʜʝʣ) ʧʦʟʚʦʣʷʚʘ ʟʥʘʯʠʪʝʣʥʦ ʜʘ ʩʝ ʧʦʚʠʰʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʫʩʣʫʛʠ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ɺʋ ʚ 
ʝʚʨʦʧʝʡʩʢʠ ʠ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ.  

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʈʘʙʦʪʘʪʘ ʝ ʬʠʥʘʥʩʠʨʘʥʘ ʧʦ ʧʨʦʝʢʪ ɼʆ 02-308 ʢʲʤ ʅʘʮʠʦʥʘʣʥʠʷ ʬʦʥʜ ʟʘ 
ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. 
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STANDARDISED UNIVERSITY INFORMATION SYSTEM 

Rositza Doneva, Nikolay Kasakliev 

Abstract: This paper presents a model of integrated and standardized university information 
system (ISUIS). The system provides full range of information services for all areas of 
activities within a university and is conformable to institutional, national and European 
standards, specifications and regulatory requirements affecting higher education, the activities 
of educational institutions, information, software technology and more. The model is 
approbated in building a university system for administration of education. 

Keywords: university information systems, educational standards, regulations for higher 
education, training standards, standards for e-learning, standards for information technology 
and software. 
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ʈʝʟʶʤʝ: ɺ ʪʘʟʠ ʨʘʟʨʘʙʦʪʢʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ Moodle, 
ʯʨʝʟ ʢʦʷʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʩʘʡʪ ʟʘ ʝʜʥʘ ʫʯʝʙʥʘ ʜʠʩʮʠʧʣʠʥʘ ʩ ʦʩʥʦʚʥʘ 
ʫʯʝʙʥʘ ʜʝʡʥʦʩʪ ʪʝʩʪʦʚʦ ʠʟʧʠʪʚʘʥʝ. ʉ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʧʨʦʝʢʪ ʩʝ ʩʲʟʜʘʚʘ 
ʤʦʜʝʣ, ʢʦʡʪʦ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʟʘ ʜʨʫʛʠ ʫʯʝʙʥʠ ʜʠʩʮʠʧʣʠʥʠ, ʢʘʢʪʦ ʥʘ 
ʫʥʠʚʝʨʩʠʪʝʪʩʢʦ, ʪʘʢʘ ʠ ʥʘ ʛʠʤʥʘʟʠʘʣʥʦ ʥʠʚʦ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʠʥʪʝʨʘʢʪʠʚʥʦʩʪ, ʜʦʩʪʲʧʥʦʩʪ, ʝ-ʦʙʫʯʝʥʠʝ, ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʢʫʨʩ, 
Moodle 

1. ɻʳʛʞʝʞʦʡʞ 

ʅʘʨʘʩʥʘʣʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ 
ʚʩʝʢʠʜʥʝʚʥʠʷʪ ʞʠʚʦʪ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʢʫʨʩʦʚʝ ʯʨʝʟ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʩʘʡʪʦʚʝ. ɺ ʢʦʥʢʨʝʪʥʠʷ ʩʣʫʯʘʡ ʩʝ ʨʘʟʨʘʙʦʪʚʘ ʩʘʡʪ 
ʧʦ ʫʯʝʙʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ Ăʊʝʦʨʠʷ ʥʘ ʛʨʘʬʠʪʝò [1, 2, 3, 5]. ɻʨʘʬʠʪʝ ʩʝ ʩʨʝʱʘʪ ʚ 
ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ ʥʘ ʥʘʫʢʘʪʘ ʠ ʧʨʘʢʪʠʢʘʪʘ. ʊʷʭʥʘʪʘ ʨʦʣʷ ʥʘʨʘʩʪʚʘ ʨʷʟʢʦ ʩ 
ʙʫʨʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʣʦʛʠʢʘ, ʤʘʰʠʥʥʘʪʘ ʤʘʪʝʤʘʪʠʢʘ, 
ʘʚʪʦʤʘʪʠʢʘʪʘ, ʢʠʙʝʨʥʝʪʠʢʘʪʘ, ʪʝʦʨʠʷʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ 
ʠʢʦʥʦʤʠʢʘ, ʪʝʦʨʠʷʪʘ ʥʘ ʠʛʨʠʪʝ, ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʦʧʝʨʘʮʠʠʪʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ 
ʣʠʥʛʚʠʩʪʠʢʘ ʠ ʜʨʫʛʠ ʦʙʣʘʩʪʠ, ʢʲʜʝʪʦ ʥʘ ʧʨʝʜʝʥ ʧʣʘʥ ʠʟʣʠʟʘʪ ʨʘʟʩʲʞʜʝʥʠʷʪʘ ʠ 
ʧʦʩʪʨʦʝʥʠʷʪʘ ʦʪ ʜʠʩʢʨʝʪʥʦ-ʢʦʤʙʠʥʘʪʦʨʝʥ ʭʘʨʘʢʪʝʨ. ɽʜʠʥʩʪʚʝʥʠʷʪ ʥʘʯʠʥ ʟʘ 
ʩʧʨʘʚʷʥʝ ʩ ʦʛʨʦʤʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʲʟʥʠʢʥʘʣʠ ʚʘʞʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʠ ʪʝʦʨʝʪʠʯʥʠ 
ʟʘʜʘʯʠ, ʩʚʝʞʜʘʱʠ ʩʝ ʢʲʤ ʟʘʜʘʯʠ ʦʪ ʪʝʦʨʠʷʪʘ ʥʘ ʛʨʘʬʠʪʝ, ʝ ʜʘ ʩʝ ʫʯʠʤ ʜʘ 
ʨʝʰʘʚʘʤʝ ʪʝʟʠ ʟʘʜʘʯʠ ʥʘ ʝʜʨʦ, ʠʟʧʦʣʟʚʘʡʢʠ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʥʘʡ-ʥʦʚʠʪʝ 
ʧʦʩʪʠʞʝʥʠʷ ʥʘ ʪʝʦʨʝʪʠʯʥʘʪʘ ʤʘʪʝʤʘʪʠʢʘ, ʘ ʦʪ ʜʨʫʛʘ ï ʩʲʚʨʝʤʝʥʥʘʪʘ 
ʢʦʤʧʶʪʲʨʥʘ ʪʝʭʥʠʢʘ. ʋʩʚʦʷʚʘʥʝʪʦ ʠ ʚʣʘʜʝʝʥʝʪʦ ʥʘ ʪʝʦʨʠʷʪʘ ʥʘ ʛʨʘʬʠʪʝ ʚ 
ʥʘʰʘʪʘ ʩʲʚʨʝʤʝʥʥʦʩʪ ʩʪʘʚʘ ʨʝʰʘʚʘʱʦ ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʤʥʦʞʝʩʪʚʦ ʩʲʚʨʝʤʝʥʥʠ 
ʧʨʦʙʣʝʤʠ, ʚʲʟʥʠʢʚʘʱʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, 
ʤʝʥʠʜʞʤʲʥʪʘ ʠ ʨʝʜʠʮʘ ʜʨʫʛʠ ʘʢʪʫʘʣʥʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ. ʊʦʚʘ ʤʦʪʠʚʠʨʘ 
ʥʘʩʦʯʚʘʥʝʪʦ ʥʠ ʠʤʝʥʥʦ ʢʲʤ ʪʘʟʠ ʦʙʣʘʩʪ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʪʦ ʧʦʟʥʘʥʠʝ. 

2. ʏʞʤʡ ʦʙ ʩʙʠʩʙʚʧʫʣʙʫʙ 

ʊʘʟʠ ʨʘʟʨʘʙʦʪʢʘ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʩʲʟʜʘʜʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʫʨʩʦʚʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʩʨʝʜʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ 
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ʦʙʫʯʝʥʠʝ. ʈʘʟʚʠʚʘ ʩʝ ʝʜʥʘ ʩʠʩʪʝʤʘ ʟʘ ʭʠʙʨʠʜʥʦ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, 
ʪ.ʝ. ʧʨʠʩʲʩʪʚʝʥʠ ʯʘʩʦʚʝ ʟʘ ʣʝʢʮʠʠ ʠ ʫʧʨʘʞʥʝʥʠʷ, ʩʲʯʝʪʘʥʠ ʩ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠ 
ʠʥʪʝʨʘʢʪʠʚʥʦ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʠʟʧʠʪʚʘʥʝʪʦ, ʢʦʥʢʨʝʪʥʦ ʧʦ ʫʯʝʙʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ 
Ăʊʝʦʨʠʷ ʥʘ ʛʨʘʬʠʪʝò. ʉʠʩʪʝʤʘʪʘ ʧʦʟʚʦʣʷʚʘ, ʧʨʠ ʞʝʣʘʥʠʝ ʥʘ ʣʝʢʪʦʨʘ, ʠ ʮʝʣʠʷʪ 
ʢʫʨʩ ʜʘ ʩʝ ʧʨʦʚʝʜʝ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦ.  

ɼʠʩʪʘʥʮʠʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, 
ʧʨʠ ʢʦʷʪʦ ʩʪʫʜʝʥʪʲʪ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʪ ʩʘ ʨʘʟʜʝʣʝʥʠ ʧʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʥʦ ʥʝ 
ʥʝʧʨʝʤʝʥʥʦ ʠ ʧʦ ʚʨʝʤʝ. ʆʪʜʘʣʝʯʝʥʦʩʪʪʘ ʩʝ ʢʦʤʧʝʥʩʠʨʘ ʩ ʪʝʭʥʦʣʦʛʠʯʥʠ 
ʩʨʝʜʩʪʚʘ ï ʫʝʙ-ʙʘʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ Ăʀʥʪʝʨʘʢʪʠʚʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʊʝʦʨʠʷ ʥʘ 
ʛʨʘʬʠʪʝò. ʂʘʢʪʦ ʝ ʠʟʚʝʩʪʥʦ, ʜʠʩʪʘʥʮʠʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠʤʘ ʧʨʦʙʣʝʤʠ ʩ 
ʢʦʨʝʢʪʥʦʩʪʪʘ ʥʘ ʦʮʝʥʷʚʘʥʝʪʦ. ʊʨʫʜʥʦʩʪʪʘ ʩʝ ʦʙʫʩʣʘʚʷ ʦʪ ʠʜʝʥʪʠʬʠʢʘʮʠʷʪʘ ʥʘ 
ʩʪʫʜʝʥʪʘ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʟʧʠʪʥʠʷ ʪʝʩʪ.  

ɺ ʨʘʟʨʘʙʦʪʢʘʪʘ ʠʟʧʦʣʟʚʘʤʝ ʩʨʝʜʘʪʘ Moodle ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʩ 
ʦʪʚʦʨʝʥ ʢʦʜ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʷʪʦ ʱʝ ʩʝ ʨʝʘʣʠʟʠʨʘ ʦʮʝʥʷʚʘʥʝʪʦ. ʊʘʟʠ ʩʠʩʪʝʤʘ 
ʱʝ ʧʦʟʚʦʣʠ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʜʘ ʜʘʚʘ ʧʨʘʚʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʧʦʪʨʝʙʠʪʝʣʠ 
ʟʘʧʠʩʘʥʠ ʚ ʥʝʛʦʚʠʷ ʢʫʨʩ, ʪʘʢʘ ʢʘʢʪʦ ʠ ʜʘ ʧʦʩʪʘʚʠ ʪʝʩʪ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ 
ʟʥʘʥʠʷʪʘ.  

ʈʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʨʦʝʢʪʘ Ăʀʥʪʝʨʘʢʪʠʚʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʊʝʦʨʠʷ ʥʘ ʛʨʘʬʠʪʝò 
ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʧʦʩʨʝʜʩʪʚʦʤ: ʤʝʪʘ-ʝʟʠʢʘ ʟʘ ʬʦʨʤʘʪʠʨʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠ HTML 
[8, 10] ʠ ʩʠʩʪʝʤʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ Moodle [9].  

ʆʩʚʝʥ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʠʷ ʩʘʡʪ, ʩ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪʘ ʩʝ 
ʮʝʣʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʦʜʝʣ, ʢʦʡʪʦ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʟʘ ʜʨʫʛʠ ʫʯʝʙʥʠ 
ʜʠʩʮʠʧʣʠʥʠ, ʢʘʢʪʦ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦ, ʪʘʢʘ ʠ ʥʘ ʛʠʤʥʘʟʠʘʣʥʦ ʥʠʚʦ. 

3. ʁʠʨʧʤʠʛʙʦʡ ʫʞʮʦʧʤʧʜʡʡ 

3.1. ʅʞʫʙ-ʞʠʡʣʳʫ ʠʙ ʭʧʩʥʙʫʡʩʙʦʞ ʦʙ ʝʧʣʬʥʞʦʫʡ HTML 

ʄʥʦʛʦ ʠʥʪʝʨʥʝʪ ʧʨʠʣʦʞʝʥʠʷ ʩʲʜʲʨʞʘʪ ʩʪʘʪʠʯʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʢʘʪʦ ʥʘʫʯʥʠ 
ʜʦʢʣʘʜʠ ʠ ʩʪʘʪʠʠ. ʊʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʜʦʢʫʤʝʥʪʠ, ʩʲʜʲʨʞʘʱʠ ʦʙʠʢʥʦʚʝʥ ʪʝʢʩʪ, 
ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʧʨʝʧʨʘʪʢʠ ʢʲʤ ʜʨʫʛʠ ʜʦʢʫʤʝʥʪʠ. ʅʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʦʪʦ 
ʩʨʝʜʩʪʚʦ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʘʢʠʚʘ ʠʥʪʝʨʥʝʪ ʩʘʡʪʦʚʝ ʝ HTML (ʪ.ʝ. HyperText 
Markup Language).  

ʉʦʬʪʫʝʨʥʠʪʝ ʧʘʢʝʪʠ ʟʘ ʨʝʜʘʢʪʠʨʘʥʝ ʥʘ HTML ʙʠʚʘʪ ʨʘʟʜʝʣʷʥʠ ʥʘ ʜʚʝ 
ʦʩʥʦʚʥʠ ʢʘʪʝʛʦʨʠʠ ï ʪʝʢʩʪʦʚʠ ʨʝʜʘʢʪʦʨʠ ʠ WYSIWYG ʨʝʜʘʢʪʦʨʠ (What You See 
Is What You Get). 

ʄʥʦʛʦ ʠʥʪʝʨʥʝʪ ʨʘʟʨʘʙʦʪʯʠʮʠ ʧʨʝʜʧʦʯʠʪʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʢʩʪʦʚʠʪʝ 
ʧʨʝʜ WYSIWYG ʨʝʜʘʢʪʦʨʠʪʝ ʥʘ HTML, ʧʦʨʘʜʠ ʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʧʨʠʯʠʥʠ:  

- ʧʦ-ʜʦʙʲʨ ʢʦʥʪʨʦʣ;  

- ʧʦ-ʙʲʨʟʠ ʩʪʨʘʥʠʮʠ;  

- ʧʦ-ʙʲʨʟʦ ʨʝʜʘʢʪʠʨʘʥʝ. 
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3.2. ʊʡʪʫʞʥʙʫʙ ʠʙ ʞʤʞʣʫʩʧʦʦʧ ʧʚʬʰʞʦʡʞ Moodle 

Moodle ʝ ʩʦʬʪʫʝʨʝʥ ʧʘʢʝʪ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʠʥʪʝʨʥʝʪ ʙʘʟʠʨʘʥʠ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʫʨʩʦʚʝ ʠ ʫʝʙ ʩʘʡʪʦʚʝ. ɼʫʤʘʪʘ Moodle ʝ ʩʲʢʨʘʱʝʥʠʝ ʥʘ Modular 
Object-Oriented Dynamic Learning Environment, ʪ.ʝ. ʙʫʢʚʘʣʥʦ ʠʟʤʝʥʷʱʘ ʩʝ 
ʜʠʥʘʤʠʯʥʘ ʦʙʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʘʥʘ ʩʨʝʜʘ ʟʘ ʦʙʫʯʝʥʠʝ.  

Moodle ʝ ʠʥʦʚʘʪʠʚʥʘ ʩʦʬʪʫʝʨʥʘ ʧʣʘʪʬʦʨʤʘ, ʧʨʠʪʝʞʘʚʘʱʘ ʧʦʪʝʥʮʠʘʣʘ ʟʘ 
ʚʠʩʦʢʦ-ʪʝʭʥʦʣʦʛʠʯʥʦ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʰʠʨʦʢʦ ʜʦʩʪʲʧʥʦ, ʘʜʘʧʪʠʚʥʦ, ʢʘʯʝʩʪʚʝʥʦ 
ʠ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦ ʝʣʝʢʪʨʦʥʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʩʠ, ʘ ʩʲʱʦ ʪʘʢʘ 
ʠ ʟʘ ʭʦʨʘ ʩ ʫʚʨʝʞʜʘʥʠʷ, ʜʘʚʘʡʢʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʨʘʚʝʥ ʠʥʪʝʣʝʢʪʫʘʣʝʥ ʩʪʘʨʪ ʥʘ 
ʚʩʠʯʢʠ ʩ ʮʝʣ ʥʘʡ-ʧʲʣʥʦ ʦʪʛʦʚʘʨʷʥʝ ʥʘ ʥʫʞʜʠʪʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠʷ ʧʨʦʤʠʰʣʝʥʦ-
ʪʝʭʥʦʣʦʛʠʯʝʥ ʩʚʷʪ ʦʪ ʚʠʩʦʢʦʢʚʘʣʠʬʠʮʠʨʘʥʠ ʩʧʝʮʠʘʣʠʩʪʠ.  

ɺʲʧʨʝʢʠ, ʯʝ ʧʲʨʚʦʥʘʯʘʣʥʦ ʝ ʧʨʦʝʢʪʠʨʘʥ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʚʲʚ ʚʠʩʰʝʪʦ 
ʦʙʨʘʟʦʚʘʥʠʝ (ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ), Moodle ʙʲʨʟʦ ʟʘʧʦʯʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ ʧʦ-
ʰʠʨʦʢ ʢʨʲʛ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʩʚʝʪʘ ʟʘ ʜʘ ʧʨʦʚʝʞʜʘ ʢʫʨʩʦʚʝ ʥʘʧʲʣʥʦ ʦʥʣʘʡʥ ʠ 
ʜʘ ʩʧʦʤʦʛʥʝ ʟʘ ʧʦ-ʜʦʙʨʘʪʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʱʠʪʝ ʠ ʦʙʫʯʘʚʘʱʠʪʝ ʩʝ. 
ʅʝʛʦʚʠʪʝ ʛʲʚʢʘʚʦʩʪ ʠ ʩʠʛʫʨʥʦʩʪ ʩʘ ʧʦʣʫʯʠʣʠ ʨʘʟʣʠʯʥʠ ʧʨʠʣʦʞʝʥʠʷ, ʚʘʨʠʨʘʱʠ 
ʦʪ ʩʘʡʪʦʚʝ ʟʘ ʦʩʥʦʚʥʦʪʦ ʫʯʠʣʠʱʝ ʜʦ ʢʫʨʩʦʚʝ ʟʘ ʛʦʣʝʤʠ ʫʥʠʚʝʨʩʠʪʝʪʠ, ʬʠʨʤʠ, 
ʤʠʥʠʩʪʝʨʩʪʚʘ.  

ʀʥʪʝʨʬʝʡʩʲʪ ʝ ʧʨʦʩʪ ʠ ʦʣʝʢʦʪʝʥ ʦʪʢʲʤ ʪʝʭʥʠʯʝʩʢʠ ʜʝʪʘʡʣʠ. ʀʥʩʪʘʣʠʨʘ ʩʝ 
ʣʝʩʥʦ ʥʘ ʢʦʷʪʦ ʠ ʜʘ ʝ ʧʣʘʪʬʦʨʤʘ, ʧʦʜʜʲʨʞʘʱʘ PHP. ʅʝʦʙʭʦʜʠʤʘ ʝ ʩʘʤʦ ʝʜʥʘ 
ʙʘʟʘ ʜʘʥʥʠ (ʟʘ ʧʨʝʜʧʦʯʠʪʘʥʝ MySQL), ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ ʩʧʦʜʝʣʷ. ɽʜʥʘ 
ʠʥʩʪʘʣʘʮʠʷ ʥʘ Moodle ʤʦʞʝ ʜʘ ʧʦʜʜʲʨʞʘ ʭʠʣʷʜʠ ʢʫʨʩʦʚʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ 
ʙʲʜʘʪ ʢʘʪʝʛʦʨʠʟʠʨʘʥʠ ʠ ʪʲʨʩʝʥʠ ʧʦ ʨʘʟʣʠʯʥʠ ʢʨʠʪʝʨʠʠ.  

ʇʨʦʝʢʪʲʪ Moodle ʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʱ ʩʝ. ʊʦʡ ʝ ʩ ʦʪʚʦʨʝʥ ʢʦʜ, ʢʦʝʪʦ 
ʦʟʥʘʯʘʚʘ, ʯʝ ʧʨʦʜʫʢʪʲʪ ʠʤʘ ʘʚʪʦʨʩʢʠ ʧʨʘʚʘ, ʥʦ ʜʘʚʘ ʠ ʜʦʧʲʣʥʠʪʝʣʥʘ ʩʚʦʙʦʜʘ 
ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ.  

ʉʘʤʦ ʥʷʢʦʠ ʦʪ ʚʲʟʤʦʞʥʠʪʝ ʦʙʣʘʩʪʠ ʥʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʧʨʦʝʢʪʘ ʩʘ ʟʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʩʪʫʜʝʥʪʠ ʠ ʜʦʢʪʦʨʘʥʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʦʙʱʦʜʦʩʪʲʧʥʦʪʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʚ 
ʨʘʤʢʠʪʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠʪʝ ʬʦʨʤʘʪʠ ʥʘ ʦʥʣʘʡʥ ʙʘʟʠʨʘʥʠʪʝ ʫʯʝʙʥʠ 
ʜʠʩʮʠʧʣʠʥʠ ʠ ʢʫʨʩʦʚʝ, ʢʘʢʪʦ ʠ ʢʘʪʦ ʜʦʧʲʣʥʝʥʠʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʚ ʨʝʘʣʥʘ ʫʯʝʙʥʘ 
ʩʨʝʜʘ.  

ɼʨʫʛʦ ʦʪ ʤʥʦʞʝʩʪʚʦʪʦ ʚʲʟʤʦʞʥʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʠʥʦʚʘʪʠʚʥʘʪʘ ʧʣʘʪʬʦʨʤʘ ʝ 
ʦʢʘʟʚʘʥʝʪʦ ʥʘ ʪʝʭʥʠʯʝʩʢʘ ʠ ʤʝʪʦʜʠʯʝʩʢʘ ʧʦʤʦʱ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ, ʢʦʣʝʞʠʪʝ ʠ 
ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʦʙʫʯʘʚʘʱʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ ʧʨʝʭʦʜʘ ʠʤ ʢʲʤ ʝʣʝʢʪʨʦʥʥʦ 
ʦʙʨʘʟʦʚʘʥʠʝ. 

ʆʩʥʦʚʥʘ ʠʜʝʷ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʨʘʙʦʪʝʱ ʚʠʨʪʫʘʣʝʥ ʤʦʜʝʣ ʥʘ ʨʝʘʣʥʠʪʝ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʥʩʪʠʪʫʮʠʠ ʠ ʝʣʝʢʪʨʦʥʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʝʰʘʚʘʥʠʪʝ ʦʪ ʪʷʭ 
ʟʘʜʘʯʠ ʠ ʧʨʦʮʝʩʠʪʝ ʩʚʲʨʟʘʥʠ ʩ ʪʷʭ. ɺʘʞʥʦ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʝʜʠʥʥʦ ʩʚʲʨʟʚʘʱʦ 

http://moodle.org/mod/glossary/showentry.php?courseid=43&eid=9281&displayformat=dictionary
http://moodle.org/mod/glossary/showentry.php?courseid=43&eid=9719&displayformat=dictionary
http://moodle.org/mod/glossary/showentry.php?courseid=43&eid=9363&displayformat=dictionary
http://moodle.org/mod/glossary/showentry.php?courseid=43&eid=9245&displayformat=dictionary
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ʟʚʝʥʦ ʤʝʞʜʫ ʨʘʟʥʦʦʙʨʘʟʥʠʪʝ, ʚʝʯʝ ʩʲʱʝʩʪʚʫʚʘʱʠ ʧʣʘʪʬʦʨʤʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ 
ʦʙʫʯʝʥʠʝ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ. 

Moodle ʧʨʠʪʝʞʘʚʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʤʦʱʝʥ ʤʦʜʫʣ ʥʘ ʚʠʨʪʫʘʣʥʘ ʙʠʙʣʠʦʪʝʢʘ ʩ 
ʤʥʦʞʝʩʪʚʦ ʠʥʩʪʘʥʮʠʠ ʠ ʛʘʨʘʥʪʠʨʘʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ.  

ʋʝʙ ʩʘʡʪʲʪ ʩʝ ʫʧʨʘʚʣʷʚʘ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨ (admin user), ʢʦʡʪʦ ʩʝ ʦʧʨʝʜʝʣʷ 
ʧʨʠ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʥʘʩʪʨʦʡʢʠ ʥʘ ʩʠʩʪʝʤʘʪʘ. ɸʜʤʠʥʠʩʪʨʘʪʦʨʲʪ ʠʤʘ 
ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʧʨʠʣʘʛʘ ʨʘʟʣʠʯʥʠ ʜʦʧʲʣʥʠʪʝʣʥʠ Ăʪʝʤʠñ ʟʘ ʥʘʩʪʨʦʡʢʘ ʥʘ 
ʮʚʝʪʦʚʘʪʘ ʩʭʝʤʘ ʠ ʦʙʱʠʷʪ ʚʠʜ ʥʘ ʩʘʡʪʘ ʩʧʦʨʝʜ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʥʘ 
ʢʦʥʢʨʝʪʥʠʷ ʧʦʪʨʝʙʠʪʝʣ. ʊʦʡ ʤʦʞʝ ʜʘ ʜʦʙʘʚʷ ʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʤʦʜʫʣʠ ʢʲʤ ʚʝʯʝ 
ʩʲʱʝʩʪʚʫʚʘʱʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ Moodle. ɽʟʠʢʦʚʠ ʧʘʢʝʪʠ ʧʦʟʚʦʣʷʚʘʪ ʣʦʢʘʣʠʟʘʮʠʷ 
ʢʲʤ ʨʘʟʣʠʯʥʠ ʝʟʠʮʠ ʠ ʤʦʛʘʪ ʜʘ ʩʝ ʨʝʜʘʢʪʠʨʘʪ ʧʦʩʨʝʜʩʪʚʦʤ ʚʛʨʘʜʝʥ ʨʝʜʘʢʪʦʨ. ɺ 
ʤʦʤʝʥʪʘ ʠʤʘ ʥʘʣʠʯʥʠ ʧʘʢʝʪʠ ʟʘ ʥʘʜ 43 ʝʟʠʢʘ. ʂʦʜʲʪ ʟʘ ʧʣʘʪʬʦʨʤʘʪʘ ʝ ʧʠʩʘʥ 
ʥʘ PHP ʧʦʜ GPL ʣʠʮʝʥʟ ʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʤʦʜʠʬʠʮʠʨʘʥ ʩʧʦʨʝʜ ʥʫʞʜʠʪʝ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʷ.  

ʇʨʠ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʨʝʛʠʩʪʨʘʮʠʠ ʮʝʣʪʘ ʝ ʜʘ ʩʝ 
ʥʘʤʘʣʠ ʜʦ ʤʠʥʠʤʫʤ ʥʘʤʝʩʘʪʘ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩʝ 
ʧʦʜʜʲʨʞʘ ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʩʠʛʫʨʥʦʩʪ.  

Moodle ʧʨʝʜʣʘʛʘ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʢʦʠʪʦ ʩʝ ʧʦʜʜʲʨʞʘʪ 
ʦʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʤʦʜʫʣʠ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʫʣʝʩʥʷʚʘʪ ʠʥʪʝʛʨʘʮʠʷʪʘ ʚʲʚ ʚʝʯʝ 
ʩʲʱʝʩʪʚʫʚʘʱʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʩʠʩʪʝʤʘʪʘ.  

ɺʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ ʩʝ ʥʫʞʜʘʝ ʩʘʤʦ ʦʪ ʝʜʥʘ ʨʝʛʠʩʪʨʘʮʠʷ ʟʘ ʮʝʣʠʷ ʩʲʨʚʲʨ ï 
ʚʩʝʢʠ ʘʢʘʫʥʪ ʤʦʞʝ ʜʘ ʠʤʘ ʨʘʟʣʠʯʥʠ ʧʨʘʚʘ ʟʘ ʜʦʩʪʲʧ. ʏʨʝʟ ʘʜʤʠʥʠʩʪʨʘʪʦʨʩʢʠʷ 
ʘʢʘʫʥʪ ʩʝ ʩʲʟʜʘʚʘʪ ʢʫʨʩʦʚʝ ʠ ʩʝ ʟʘʜʘʚʘ ʩʪʘʪʫʩ ʥʘ Ăʧʨʝʧʦʜʘʚʘʪʝʣʠñ ʥʘ 
ʦʧʨʝʜʝʣʝʥʠ ʧʦʪʨʝʙʠʪʝʣʠ.  

ʇʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʩʲʟʜʘʚʘʪ ʢʫʨʩʦʚʝ ʠ ʜʘ ʧʨʝʧʦʜʘʚʘʪ ʚ ʪʷʭ. ʄʦʛʘʪ 
ʜʘ ʩʲʟʜʘʚʘʪ ʬʠʣʪʲʨ Ăʟʘ ʟʘʧʠʩʚʘʥʝñ (enrolment key) ʥʘ ʢʫʨʩʦʚʝʪʝ, ʟʘ ʜʘ 
ʦʛʨʘʥʠʯʘʪ ʜʦʩʪʲʧʘ ʜʦ ʥʝʛʦ. ʊʝ ʤʦʛʘʪ ʠ ʩʘʤʠ ʜʘ ʦʪʧʠʩʚʘʪ ʩʪʫʜʝʥʪʠ ʦʪ ʢʫʨʩʘ. ɸʢʦ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʥʝ ʥʘʧʨʘʚʷʪ ʪʦʚʘ, ʩʪʫʜʝʥʪʠʪʝ ʙʠʚʘʪ ʦʪʧʠʩʚʘʥʠ ʘʚʪʦʤʘʪʠʯʥʦ 
ʩʣʝʜ ʦʧʨʝʜʝʣʝʥ ʧʝʨʠʦʜ ʥʘ ʥʝʘʢʪʠʚʥʦʩʪ, ʢʦʡʪʦ ʩʝ ʟʘʜʘʚʘ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ.  

ʉʪʫʜʝʥʪʠʪʝ ʩʲʱʦ ʙʠʚʘʪ ʥʘʩʲʨʯʘʚʘʥʠ ʜʘ ʩʲʟʜʘʚʘʪ ʩʦʙʩʪʚʝʥʠ ʦʥʣʘʡʥ 
ʧʨʦʬʠʣ ʩʲʩ ʩʥʠʤʢʘ ʠ ʜʘʥʥʠ ʟʘ ʩʘʤʠʪʝ ʪʷʭ. ʇʦ ʞʝʣʘʥʠʝ ʘʜʨʝʩʠʪʝ ʥʘ ʪʝʭʥʠʪʝ 
ʝʣʝʢʪʨʦʥʥʠ ʧʦʱʠ ʤʦʛʘʪ ʜʘ ʥʝ ʙʲʜʘʪ ʧʦʢʘʟʚʘʥʠ. ɺʩʝʢʠ ʩʪʫʜʝʥʪ ʤʦʞʝ ʜʘ ʟʘʜʘʜʝ 
ʧʨʝʜʧʦʯʠʪʘʥ ʝʟʠʢ, ʢʘʢʪʦ ʠ ʣʦʢʘʣʥʘ ʯʘʩʦʚʘ ʟʦʥʘ. ɺʩʠʯʢʠ ʜʘʪʠ ʚ Moodle ʩʝ 
ʥʘʩʪʨʦʡʚʘʪ ʩʧʦʨʝʜ ʣʦʢʘʣʥʦʪʦ ʚʨʝʤʝ (ʥʘʧʨ. ʜʘʪʠ ʟʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʢʫʨʩʦʚʠ 
ʨʘʙʦʪʠ ʠ ʜʨ.).  

ɼʦʙʨʝ ʩʲʩʪʘʚʝʥʠʪʝ ʪʝʩʪʦʚʝ ʧʦʤʘʛʘʪ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʜʘ ʦʧʨʝʜʝʣʷʪ ʜʦ 
ʢʘʢʚʦ ʥʠʚʦ ʩʪʫʜʝʥʪʠʪʝ ʩʘ ʫʩʚʦʠʣʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʤ ʤʘʪʝʨʠʘʣ.  

ʊʝʩʪʦʚʝʪʝ ʚ Moodle ʩʝ ʩʲʟʜʘʚʘʪ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, ʥʦ ʚʲʧʨʦʩʠʪʝ ʤʦʛʘʪ 
ʜʘ ʙʲʜʘʪ ʚʲʚʝʜʝʥʠ ʠ ʦʪ ʚʲʥʰʝʥ ʠʟʪʦʯʥʠʢ. ʇʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʩʲʟʜʘʜʘʪ 
ʙʘʟʘ ʜʘʥʥʠ ʦʪ ʚʲʧʨʦʩʠ, ʢʦʠʪʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʥʦʛʦʢʨʘʪʥʦ ʚ ʨʘʟʣʠʯʥʠ ʪʝʩʪʦʚʝ. 

http://moodle.org/mod/glossary/showentry.php?courseid=43&eid=9363&displayformat=dictionary
http://moodle.org/mod/glossary/showentry.php?courseid=43&eid=9281&displayformat=dictionary
http://moodle.org/mod/glossary/showentry.php?courseid=43&eid=9719&displayformat=dictionary
http://moodle.org/mod/glossary/showentry.php?courseid=43&eid=9281&displayformat=dictionary
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ʊʝ ʤʦʛʘʪ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ ʦʪʜʝʣʥʠ ʢʘʪʝʛʦʨʠʠ ʠ ʪʝʟʠ ʢʘʪʝʛʦʨʠʠ ʤʦʛʘʪ ʜʘ 
ʙʲʜʘʪ ʧʫʙʣʠʢʫʚʘʥʠ, ʟʘ ʜʘ ʩʘ ʜʦʩʪʲʧʥʠ ʟʘ ʚʩʝʢʠ ʢʫʨʩ ʥʘ ʩʘʡʪʘ.  

ʊʝʩʪʦʚʝʪʝ ʩʝ ʦʮʝʥʷʚʘʪ ʘʚʪʦʤʘʪʠʯʥʦ ʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʮʝʥʝʥʠ ʧʦʚʪʦʨʥʦ, 
ʘʢʦ ʚʲʧʨʦʩʠʪʝ ʙʲʜʘʪ ʧʨʦʤʝʥʝʥʠ. ʊʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʜʦʩʪʲʧʥʠ ʩʘʤʦ ʟʘ 
ʦʧʨʝʜʝʣʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ, ʩʣʝʜ ʠʟʪʠʯʘʥʝʪʦ ʥʘ ʢʦʝʪʦ ʩʪʫʜʝʥʪʠʪʝ ʚʝʯʝ ʥʷʤʘʪ 
ʜʦʩʪʲʧ ʜʦ ʪʷʭ. ʇʦ ʧʨʝʮʝʥʢʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʪʝʩʪʦʚʝʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʧʨʘʚʝʥʠ ʧʦ ʧʦʚʝʯʝ ʦʪ ʚʝʜʥʲʞ, ʜʘ ʙʲʜʘʪ ʩ ʧʨʦʛʨʝʩʠʨʘʱʘ ʪʨʫʜʥʦʩʪ ʠ ʢʲʤ 
ʚʲʧʨʦʩʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʠʩʚʘʪ ʢʦʤʝʥʪʘʨʠ ʠʣʠ ʜʘ ʩʝ ʧʦʢʘʟʚʘʪ ʚʝʨʥʠʪʝ 
ʦʪʛʦʚʦʨʠ.  

ɺʲʧʨʦʩʠʪʝ ʠ ʦʪʛʦʚʦʨʠʪʝ ʚʩʝʢʠ ʧʲʪ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʢʘʟʚʘʥʠ ʚ ʨʘʟʣʠʯʝʥ 
ʨʝʜ, ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ ʧʨʝʧʠʩʚʘʥʝ. ɺʲʧʨʦʩʠʪʝ ʙʠʚʘʪ ʩʣʝʜʥʠʪʝ ʚʠʜʦʚʝ:  

- ʚʲʧʨʦʩʠ ʩ ʥʷʢʦʣʢʦ ʚʘʨʠʘʥʪʘ ʟʘ ʦʪʛʦʚʦʨ (Multiple-choice questions) ʩ ʝʜʠʥ 
ʠʣʠ ʧʦʚʝʯʝ ʚʝʨʥʠ ʦʪʛʦʚʦʨʠ; 

- ʚʲʧʨʦʩʠ, ʠʟʠʩʢʚʘʱʠ ʢʨʘʪʲʢ ʦʪʛʦʚʦʨ ï ʜʫʤʘ ʠʣʠ ʬʨʘʟʘ (Short ʘnswer 
questions); 

- ʚʲʧʨʦʩʠ ʟʘ ʠʟʙʦʨ ʤʝʞʜʫ ʚʷʨʥʦ ʠ ʛʨʝʰʥʦ (True-False questions); 

- ʚʲʧʨʦʩʠ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʜʚʦʡʢʠ ʚʝʨʥʠ ʦʪʛʦʚʦʨʠ; 

- ʚʲʧʨʦʩʠ ʩ ʧʨʦʠʟʚʦʣʥʦ ʨʘʟʙʲʨʢʘʥʠ ʦʪʛʦʚʦʨʠ (Random questions);  

- ʚʲʧʨʦʩʠ, ʠʟʠʩʢʚʘʱʠ ʦʪʛʦʚʦʨʠ ʩ ʮʠʬʨʠ (Numerical questions with allowable 
ranges);  

- ʚʲʧʨʦʩʠ, ʯʠʠʪʦ ʦʪʛʦʚʦʨʠ ʩʝ ʩʲʜʲʨʞʘʪ ʚ ʧʘʨʘʛʨʘʬʠ ʩ ʪʝʢʩʪ (Cloze style).  

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʦʩʥʦʚʥʘʪʘ ʠʜʝʷ ʥʘ Moodle ʝ ʢʦʥʮʝʧʮʠʷʪʘ, ʯʝ ʯʦʚʝʢ ʘʢʪʠʚʥʦ 
ʢʦʥʩʪʨʫʠʨʘ ʟʥʘʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʜʦʩʝʛʘ ʩʠ ʩ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʘ ʥʝ ʛʦ ʧʨʠʝʤʘ 
ʧʨʦʩʪʦ ʯʨʝʟ ʩʣʫʰʘʥʝ ʠ ʯʝʪʝʥʝ. ɺ ʧʨʦʮʝʩʘ ʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʝʜʠʥ ʪʘʢʲʚ 
ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʢʫʨʩ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʤʝʥʷʪ ʢʘʢʪʦ ʩʲʜʲʨʞʘʥʠʝʪʦ, ʪʘʢʘ ʠ ʟʘʜʘʯʠʪʝ 
ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ, ʟʘ ʛʨʫʧʦʚʘ ʨʘʙʦʪʘ ʠʣʠ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʦʮʝʥʷʚʘʥʝ, ʪ.ʝ. 
ʜʘ ʩʝ ʫʩ̡ʚʲʨʰʝʥʩʪʚʘʪ ʚʩʠʯʢʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʘʪʘ ʬʦʨʤʘ ʥʘ 
ʦʙʫʯʝʥʠʝ. ʇʨʷʢʘʪʘ ʠ ʧʦʩʪʦʷʥʥʘ ʚʨʲʟʢʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʲʩ ʩʪʫʜʝʥʪʠʪʝ ʝ 
ʛʘʨʘʥʮʠʷ ʟʘ ʥʘʤʠʨʘʥʝʪʦ ʥʘ ʦʧʪʠʤʘʣʥʠʷ ʚʘʨʠʘʥʪ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ 
ʝʬʝʢʪʠʚʝʥ ʫʯʝʙʝʥ ʧʨʦʮʝʩ. ʂʣʶʯʦʚʠʪʝ ʧʨʝʜʠʤʩʪʚʘ ʥʘ Moʦdlʝ ʢʘʪʦ ʝʜʥʘ ʦʪ ʥʘʡ-
ʧʦʧʫʣʷʨʥʠʪʝ ʧʣʘʪʬʦʨʤʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʩʘ:  

- ʣʝʩʝʥ ʟʘ ʨʘʙʦʪʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ, ʧʨʝʚʝʜʝʥ ʠ ʥʘ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ;  

- ʛʦʣʷʤʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʚʘʨʠʘʥʪʠ ʟʘ ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʢʫʨʩʦʚʝ, ʪʝʩʪʦʚʝ, 
ʥʦʚʠʥʠ ʠ ʪ.ʥ.;  

- ʨʝʘʣʠʟʠʨʘʥʘ ʝ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʚʘʪʘ ʥʘʡ-ʧʦʧʫʣʷʨʥʠ ʜʥʝʩ ʠʥʩʪʨʫʤʝʥʪʘ 
ʟʘ ʠʥʪʝʨʥʝʪ ʧʨʦʛʨʘʤʠʨʘʥʝ ï PʅP ʠ MʫSQL. ʊʦʚʘ ʦʩʠʛʫʨʷʚʘ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʠʪʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʧʨʦʤʝʥʠ ʢʘʢʪʦ ʥʘ ʠʥʪʝʨʬʝʡʩʘ, ʪʘʢʘ ʠ ʥʘ 
ʙʘʟʘʪʘ ʜʘʥʥʠ;  
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- ʚʲʟʤʦʞʥʦ ʝ ʜʦʙʘʚʷʥʝʪʦ ʥʘ ʥʦʚʠ ʠ ʠʟʢʣʶʯʚʘʥʝʪʦ (ʠ/ʠʣʠ ʤʦʜʠʬʠʮʠʨʘʥʝʪʦ) 
ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʤʦʜʫʣʠ;  

- ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʦʥʣʘʡʥ ʚʨʲʟʢʘ ʤʝʞʜʫ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ ʩʠʩʪʝʤʘʪʘ;  

- ʨʘʟʧʨʦʩʪʨʘʥʷʚʘ ʩʝ ʙʝʟʧʣʘʪʥʦ. 

4. ʉʞʙʤʡʠʙʯʡʸ ʦʙ ʩʙʠʩʙʚʧʫʣʙʫʙ 

ʆʩʥʦʚʥʘʪʘ ʯʘʩʪ ʦʪ ʨʘʟʨʘʙʦʪʝʥʠʷ ʧʨʦʝʢʪ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘ ʟʘ 
ʪʝʩʪʦʚʦ ʠʟʧʠʪʚʘʥʝ ï ʝʜʥʘ ʦʪ ʥʘʡ-ʧʨʠʣʘʛʘʥʠʪʝ ʬʦʨʤʠ ʟʘ ʧʨʦʚʝʨʢʘ ʟʥʘʥʠʷʪʘ ʥʘ 
ʦʙʫʯʘʝʤʠʪʝ. ʊʘʟʠ ʬʦʨʤʘ ʩʝ ʠʟʧʦʣʟʚʘ ʥʝ ʩʘʤʦ ʩ ʮʝʣ ʠʟʧʠʪʥʦ ʦʮʝʥʷʚʘʥʝ, ʥʦ ʠ ʟʘ 
ʦʙʫʯʝʥʠʝ ʯʨʝʟ ʫʧʨʘʞʥʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ ʥʘ ʢʫʨʩʠʩʪʠʪʝ. 
ʇʨʝʜʠʤʩʪʚʦ ʥʘ ʫʝʙ ʙʘʟʠʨʘʥʦʪʦ ʧʨʝʧʦʜʘʚʘʥʝ ʠ ʦʮʝʥʷʚʘʥʝ ʝ, ʯʝ ʤʦʞʝ ʜʘ ʩʝ 
ʧʨʦʚʝʞʜʘ ʘʩʠʥʭʨʦʥʥʦ. ʆʩʚʝʥ ʪʦʚʘ ʝ ʚʲʟʤʦʞʥʦ ʩʪʫʜʝʥʪʲʪ ʜʘ ʩʝ ʦʮʝʥʠ ʯʨʝʟ ʪʝʩʪ 
ʩ ʛʦʣʷʤʘ ʪʦʯʥʦʩʪ ʩʧʦʨʝʜ ʧʦʢʘʟʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʦʙʘʯʝ ʜʠʩʪʘʥʮʠʦʥʥʦʪʦ 
ʦʙʫʯʝʥʠʝ ʠʤʘ ʧʨʦʙʣʝʤ ʧʨʠ ʦʙʝʢʪʠʚʥʦʪʦ ʧʦʩʪʘʚʷʥʝ ʥʘ ʦʮʝʥʢʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ. 
ɼʦʩʪʘʚʢʘʪʘ ʥʘ ʪʝʩʪʦʚʠ ʤʘʪʝʨʠʘʣʠ ʝ ʧʨʦʮʝʜʫʨʘ, ʢʦʷʪʦ ʛʘʨʘʥʪʠʨʘ, ʯʝ 
ʠʥʬʦʨʤʘʮʠʷʪʘ ʝ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʠ ʪʝ ʤʦʛʘʪ ʜʘ ʷ ʧʨʦʯʝʪʘʪ ʚ 
ʫʜʦʙʥʦ ʟʘ ʪʷʭ ʚʨʝʤʝ. ʇʨʦʙʣʝʤʲʪ ʚʲʟʥʠʢʚʘ, ʢʦʛʘʪʦ ʩʪʫʜʝʥʪʲʪ ʝ ʜʣʲʞʝʥ ʜʘ 
ʠʟʧʲʣʥʷʚʘ ʟʘʜʘʯʠ ʠ ʪʝʩʪʦʚʝ. ʆʥʣʘʡʥ ʢʫʨʩʦʚʝʪʝ ʠʤʘʪ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʢʦʥʪʨʦʣʘ 
ʟʘ ʠʟʤʘʤʠ ʚʲʨʭʫ ʪʝʩʪʦʚʝ ʠ ʠʟʧʠʪʠ ʠʤʝʥʥʦ ʧʦʨʘʜʠ ʣʠʧʩʘʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʠ 
ʥʘʜʟʦʨ. ɿʘʜʘʚʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥ ʜʝʥ ʠ ʯʘʩ ʟʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʪʝʩʪʘ, ʜʦʧʨʠʥʘʩʷ 
ʟʘ ʦʙʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʮʝʥʷʚʘʥʝʪʦ. ɼʦʨʠ ʘʢʦ ʩʪʫʜʝʥʪʲʪ ʧʨʦʚʝʨʷʚʘ ʦʪʛʦʚʦʨʠ ʥʘ 
ʚʲʧʨʦʩʠ ʚ ʫʯʝʙʥʠʢ ʠʣʠ ʦʥʣʘʡʥ, ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʛʨʘʥʠʯʝʥʦ ʚʨʝʤʝʪʦ, ʪʘʢʘ ʯʝ ʘʢʦ 
ʥʷʤʘ ʜʦʩʪʘʪʲʯʥʦ ʧʨʠʜʦʙʠʪʠ ʟʥʘʥʠʷ ʚ ʧʦʜʛʦʪʦʚʢʘʪʘ ʩʠ, ʜʘ ʥʝ ʫʩʧʝʝ ʜʘ ʩʚʲʨʰʠ 
ʥʘʚʨʝʤʝ. ʊʫʢ ʚ ʧʦʤʦʱ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠʜʚʘ ʩʠʩʪʝʤʘʪʘ Moodle [4, 6, 7, 11]. 

ɺ ʥʘʩʪʦʷʱʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʩʲʟʜʘʚʘʤʝ ʠʥʪʝʨʘʢʪʠʚʝʥ ʪʝʩʪ ʟʘ ʦʙʫʯʝʥʠʝ ʠ 
ʦʮʝʥʷʚʘʥʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ, ʠʟʫʯʘʚʘʱʠ ʫʯʝʙʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ Ăʊʝʦʨʠʷ ʥʘ 
ʛʨʘʬʠʪʝò ʚʲʚ ʌʘʢʫʣʪʝʪʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʜʨʫʛʠʪʝ ʬʘʢʫʣʪʝʪʠ ʥʘ 
ʇʣʦʚʜʠʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò (ʇʋ). ʀʥʪʝʨʥʝʪ ʘʜʨʝʩʲʪ, ʢʦʡʪʦ 
ʝ ʧʨʠʩʧʦʩʦʙʝʥ ʟʘ ʧʣʘʪʬʦʨʤʘʪʘ Moodle ʟʘ ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʇʋ ʝ:  

http://students.uni-plovdiv.bg/moodle/ 

ɿʘ ʜʘ ʙʲʜʝ ʩʲʟʜʘʜʝʥ ʪʝʩʪ ʠʣʠ ʢʘʢʲʚʪʦ ʠ ʜʘ ʝ ʜʨʫʛ ʫʯʝʙʝʥ ʨʝʩʫʨʩ ʚ 
ʩʠʩʪʝʤʘʪʘ Moodle ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʪʨʝʙʠʪʝʣʷʪ ʜʘ ʠʤʘ ʧʨʘʚʘ ʟʘ ʨʝʜʘʢʪʠʨʘʥʝ ʠ 
ʩʲʟʜʘʚʘʥʝ ʚ ʢʦʥʢʨʝʪʥʠʷ ʢʫʨʩ, ʜʘʜʝʥʠ ʤʫ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨ.  

ɼʦʙʘʚʷʥʝʪʦ ʥʘ ʨʝʩʫʨʩʠ ʝ ʦʩʥʦʚʥʘ ʯʘʩʪ ʦʪ ʦʬʦʨʤʷʥʝʪʦ ʥʘ ʢʫʨʩ ʚ ʩʠʩʪʝʤʘʪʘ. 
ʊʝ ʚ ʧʦ-ʛʦʣʷʤʘʪʘ ʩʠ ʯʘʩʪ ʩʘ ʪʝʢʩʪʦʚʘ ʠʥʬʦʨʤʘʮʠʷ. ʇʦʜʜʲʨʞʘʪ ʩʝ ʩʣʝʜʥʠʪʝ 
ʨʝʩʫʨʩʠ:  

- ʉʲʟʜʘʚʘʥʝ ʥʘ ʪʝʢʩʪ; - ʇʨʝʛʣʝʜ ʥʘ ʜʠʨʝʢʪʦʨʠʷ; 

- ʉʲʟʜʘʚʘʥʝ ʥʘ ʫʝʙ ʩʪʨʘʥʠʮʘ; - ɼʦʙʘʚʷʥʝ ʥʘ ʝʪʠʢʝʪ. 

- ɺʨʲʟʢʘ ʢʲʤ ʬʘʡʣ/ʫʝʙ ʩʘʡʪ;  

http://students.uni-plovdiv.bg/moodle/
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ʆʩʚʝʥ ʜʦʙʘʚʷʥʝ ʥʘ ʨʝʩʫʨʩʠ, ʩʠʩʪʝʤʘʪʘ Moodle ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʠ ʟʘ 
ʜʦʙʘʚʷʥʝ ʥʘ ʫʯʝʙʥʘ ʜʝʡʥʦʩʪ. ʄʦʜʫʣʠʪʝ ʟʘ ʫʯʝʙʥʘ ʜʝʡʥʦʩʪ ʩʘ ʤʥʦʛʦʙʨʦʡʥʠ ʠ 
ʨʘʟʥʦʦʙʨʘʟʥʠ ʢʘʪʦ ʧʦʩʪʦʷʥʥʦ ʩʝ ʜʦʙʘʚʷʪ ʥʦʚʠ. ʊʝ ʜʘʚʘʪ ʤʥʦʛʦ ʰʠʨʦʢʠ 
ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʚʩʷʢʘʢʚʠ ʪʠʧʦʚʝ 
ʢʫʨʩʦʚʝ. ɽʪʦ ʥʷʢʦʠ ʦʪ ʦʩʥʦʚʥʠʪʝ ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ:  

- Scorm; - ɿʘʜʘʥʠʷ; - ʏʘʪ;  

- Wikis; - ʈʝʯʥʠʢ;  - ʋʨʦʢ;  

- ɸʥʢʝʪʘ; - ʌʦʨʫʤ;  - ʊʝʩʪ.  

 

ʌʠʛʫʨʘ 1. ʉʲʟʜʘʚʘʥʝ ʥʘ ʪʝʩʪ 

 

ʌʠʛʫʨʘ 2. ʉʲʟʜʘʚʘʥʝ ʥʘ ʚʲʧʨʦʩʠ 

ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʪʝʩʪ ʚ ʩʠʩʪʝʤʘʪʘ Moodle ʠʟʠʩʢʚʘ ʧʘʨʘʤʝʪʨʠʟʠʨʘʥʝʪʦ ʥʘ 
ʨʝʜʠʮʘ ʦʧʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʥʘ ʪʝʩʪʘ ï ʜʘʣʠ ʩʝ ʩʲʟʜʘʚʘ ʩ 
ʠʟʧʠʪʥʘ ʮʝʣ ʠʣʠ ʩ ʮʝʣ ʫʧʨʘʞʥʝʥʠʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ (ʌʠʛ. 1). ʀʟʙʠʨʘʪ ʩʝ:  

http://moodle.org/mod/glossary/showentry.php?courseid=43&eid=9281&displayformat=dictionary
http://moodle.org/mod/glossary/showentry.php?courseid=43&eid=9558&displayformat=dictionary
http://moodle.org/mod/glossary/showentry.php?courseid=43&eid=9719&displayformat=dictionary
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- ʊʝʤʘ, ʚ ʢʦʷʪʦ ʜʘ ʙʲʜʝ ʧʦʤʝʩʪʝʥ; - ʄʝʪʦʜ ʥʘ ʦʮʝʥʷʚʘʥʝ;  

- ɿʘʛʣʘʚʠʝ, ʦʧʠʩʘʥʠʝ; - ʆʙʨʘʪʥʘ ʚʨʲʟʢʘ;  

- ɺʨʝʤʝʪʨʘʝʥʝ; - ʉʠʛʫʨʥʦʩʪ;  

- ɹʨʦʡ ʦʧʠʪʠ; - ɼʦʩʪʲʧ;  

- ɹʨʦʡ ʠ ʨʘʟʙʲʨʢʚʘʥʝ ʥʘ ʚʲʧʨʦʩʠʪʝ;  - ʆʙʱʠ ʤʦʜʫʣʥʠ ʥʘʩʪʨʦʡʢʠ. 

- ɹʨʦʡ ʠ ʨʘʟʙʲʨʢʚʘʥʝ ʥʘ ʦʪʛʦʚʦʨʠʪʝ;   

ʇʨʠ ʚʝʯʝ ʩʲʟʜʘʜʝʥ ʠ ʢʦʥʬʠʛʫʨʠʨʘʥ ʪʝʩʪ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʙʘʟʘ 
ʜʘʥʥʠ ʦʪ ʚʲʧʨʦʩʠ, ʢʦʠʪʦ ʱʝ ʙʲʜʘʪ ʠʟʙʠʨʘʥʠ ʟʘ ʪʝʩʪʘ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʨʝʜʠʮʘ 
ʦʧʮʠʦʥʘʣʥʠ ʤʝʥʶʪʘ ʩʝ ʧʘʨʘʤʝʪʨʠʟʠʨʘʪ ʠ ʚʲʧʨʦʩʠʪʝ (ʢʘʪʝʛʦʨʠʠ, ʚʠʜʦʚʝ, ʙʨʦʡ 
ʚʲʟʤʦʞʥʠ ʦʪʛʦʚʦʨʠ ʠ ʪ.ʥ.) (ʌʠʛ. 2). 

ʆʯʝʚʠʜʥʦ ʝ, ʯʝ ʢʦʣʢʦʪʦ ʧʦ-ʛʦʣʷʤʘ ʙʘʟʘ ʦʪ ʚʲʧʨʦʩʠ ʩʝ ʥʘʧʨʘʚʠ, ʪʦʣʢʦʚʘ ʧʦ-
ʨʘʟʥʦʦʙʨʘʟʥʠ ʪʝʩʪʦʚʝ ʱʝ ʩʝ ʧʦʣʫʯʘʚʘʪ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ ʦʮʝʥʢʘʪʘ ʧʦ-ʪʦʯʥʦ 
ʱʝ ʦʪʛʦʚʘʨʷ ʥʘ ʧʨʠʜʦʙʠʪʠʪʝ ʟʥʘʥʠʷ ʦʪ ʦʙʫʯʘʝʤʠʷ.  

ʅʘ ʧʨʘʢʪʠʢʘ ʥʘʩʪʦʷʱʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʙʝʰʝ ʫʩʧʝʰʥʦ ʧʨʠʣʦʞʝʥʘ ʧʨʝʟ ʧʲʨʚʠʷ 
ʪʨʠʤʝʩʪʲʨ ʥʘ ʫʯʝʙʥʘʪʘ 2011/2012 ʛʦʜʠʥʘ ʚ ʌʘʢʫʣʪʝʪʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ 
ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʠ ʇʣʦʚʜʠʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò. 
ʆʙʨʘʟʦʚʘʪʝʣʥʠʷʪ ʢʫʨʩ ʙʝʰʝ ʯʘʩʪ ʦʪ ʦʙʫʯʝʥʠʝʪʦ ʥʘ 18 ʩʪʫʜʝʥʪʠ ʠʟʙʨʘʣʠ 
ʫʯʝʙʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ Ăʊʝʦʨʠʷ ʥʘ ʛʨʘʬʠʪʝò. ʆʮʝʥʷʚʘʥʝʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ 
ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʮʝʥʪʥʘ ʩʢʘʣʘ (0-100%) ʦʪʛʦʚʘʨʷʱʘ ʥʘ ʦʮʝʥʢʠ ʧʦ 
ʰʝʩʪʦʙʘʣʥʘʪʘ ʩʠʩʪʝʤʘ (ʉʣʘʙ(2)-ʆʪʣʠʯʝʥ(6)). 

 
ʋʞʪʫ ʨʧ ʋʞʧʩʡʸ ʦʙ ʜʩʙʭʡʫʞ 

ʊʫʬʝʞʦʫ ʈʩʧʯʞʦʫʡ ʇʯʞʦʣʙ 
ʉʪʫʜʝʥʪ ˉ1 60,00 ʄʥ. ɼʦʙʲʨ (4,50) 

ʉʪʫʜʝʥʪ ˉ2 73,33 ʆʪʣʠʯʝʥ (5,50) 

ʉʪʫʜʝʥʪ ˉ3 70,00 ʆʪʣʠʯʝʥ (5,50) 

ʉʪʫʜʝʥʪ ˉ4 80,00 ʆʪʣʠʯʝʥ (6,00) 

ʉʪʫʜʝʥʪ ˉ5 63,33 ʄʥ. ɼʦʙʲʨ (4,50) 

ʉʪʫʜʝʥʪ ˉ6 70,00 ʆʪʣʠʯʝʥ (5,50) 

ʉʪʫʜʝʥʪ ˉ7 90,00 ʆʪʣʠʯʝʥ (6,00) 

ʉʪʫʜʝʥʪ ˉ8 80,00 ʆʪʣʠʯʝʥ (6,00) 

ʉʪʫʜʝʥʪ ˉ9 73,33 ʆʪʣʠʯʝʥ (5,50) 

ʉʪʫʜʝʥʪ ˉ10 83,33 ʆʪʣʠʯʝʥ (6,00) 

ʉʪʫʜʝʥʪ ˉ11 50,00 ɼʦʙʲʨ (4,00) 

ʉʪʫʜʝʥʪ ˉ12 63,33 ʄʥ. ɼʦʙʲʨ (4,50) 

ʉʪʫʜʝʥʪ ˉ13 90,00 ʆʪʣʠʯʝʥ (6,00) 

ʉʪʫʜʝʥʪ ˉ14 80,00 ʆʪʣʠʯʝʥ (6,00) 

ʉʪʫʜʝʥʪ ˉ15 83,33 ʆʪʣʠʯʝʥ (6,00) 

ʉʪʫʜʝʥʪ ˉ16 86,67 ʆʪʣʠʯʝʥ (6,00) 

ʉʪʫʜʝʥʪ ˉ17 63,33 ʄʥ. ɼʦʙʲʨ (4,50) 

ʉʪʫʜʝʥʪ ˉ18 70,00 ʆʪʣʠʯʝʥ (5,50) 

ʊʩʞʝʞʦ ʬʪʨʞʮ 73,89 ð ʇʫʤʡʰʞʦ (5,50) 

ʊʘʙʣʠʮʘ 3. ʉʪʘʪʠʩʪʠʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪ 
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ʋʩʧʝʰʥʦʪʦ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʧʦʢʘʟʘʥʠʪʝ ʜʦʙʨʠ 
ʨʝʟʫʣʪʘʪʠ ʠ ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʦʪʟʠʚʠ ʦʪ ʩʪʫʜʝʥʪʠʪʝ ʩʘ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ 
ʧʨʦʜʲʣʞʘʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ ʟʘʥʘʧʨʝʜ.  

ʀʙʣʤʷʰʞʦʡʞ 

ʏʨʝʟ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʢʦʥʢʨʝʪʥʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʝ ʩʲʟʜʘʜʝʥ ʤʦʜʝʣ ʟʘ ʩʘʡʪ ʥʘ 
ʫʯʝʙʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʜʠʩʮʠʧʣʠʥʘ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʟʘ ʜʨʫʛʠ 
ʜʠʩʮʠʧʣʠʥʠ. ɸʢʪʫʘʣʥʦʩʪʪʘ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 
ʦʩʲʚʨʝʤʝʥʷʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʢʫʨʩʦʚʝ ʩʘ ʧʨʠʯʠʥʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠ 
ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʪʘʟʠ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ ʥʘ ʧʦʚʝʯʝ ʤʝʩʪʘ, ʢʘʢʪʦ ʥʘ 
ʫʥʠʚʝʨʩʠʪʝʪʩʢʦ, ʪʘʢʘ ʠ ʥʘ ʫʯʠʣʠʱʥʦ ʥʠʚʦ.  

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʍ.ʄ. ʝ ʯʘʩʪʠʯʥʦ ʧʦʜʢʨʝʧʝʥ ʦʪ ʧʨʦʝʢʪʘ ʅʀ11-ʌʄʀ-004 ʥʘ ʌʦʥʜ Ăʅʘʫʯʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷò ʧʨʠ ʇʣʦʚʜʠʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò. 
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Abstract: In this work the e-education system Moodle is used for realization of an educational 
site of a subject with a basic activity of test assessment. With this project aims at creating a 
model that can be used for other subjects, both the university and the secondary level.  
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ʈʝʟʶʤʝ: ɸʜʘʧʪʠʚʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʝ-ʦʙʫʯʝʥʠʝ ʧʨʝʜʦʩʪʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʝ-ʢʫʨʩʦʚʝ ʩʲʩ ʩʲʜʲʨʞʘʥʠʝ, ʦʧʨʝʜʝʣʝʥʦ ʩʲʦʙʨʘʟʥʦ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʠ 
ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʢʦʥʢʨʝʪʥʠʷ ʦʙʫʯʘʚʘʥ, ʠ ʧʨʝʜʩʪʘʚʝʥʦ ʩ ʨʘʟʣʠʯʥʠ ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ. 
ɺ ʨʘʙʦʪʘʪʘ ʝ ʧʨʝʜʩʪʘʚʝʥ ʧʦʜʭʦʜ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʘʜʘʧʪʠʚʥʠ ʩʠʩʪʝʤʠ, ʦʩʥʦʚʘʥ ʥʘ 
ʪ. ʥʘʨ. Ăʘʢʫʤʫʣʘʪʠʚʥʠ ʫʯʝʙʥʠ ʝ-ʜʝʡʥʦʩʪʠñ, ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʩʧʦʨʝʜ ʧʦʜʦʙʨʝʥʘʪʘ 
ʪʘʢʩʦʥʦʤʠʷ ʥʘ ɹʣʫʤ. ɽʢʩʧʝʨʠʤʝʥʪ ʧʦ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦʜʭʦʜ ʝ 
ʦʩʲʱʝʩʪʚʝʥ ʚ Moodle, ʢʘʪʦ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʩʨʝʜʩʪʚʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʝ-ʢʫʨʩʦʚʝ, ʩʲʩʪʘʚʝʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʫʯʝʙʥʠ ʝ-ʜʝʡʥʦʩʪʠ, ʘʜʘʧʪʠʨʘʱʠ 
ʩʝ ʢʲʤ ʧʦʩʪʠʞʝʥʠ̫ ʪʘ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ. 

ʃʤʷʰʧʛʡ ʝʬʥʡ: ʘʜʘʧʪʠʚʥʠ ʩʠʩʪʝʤʠ ʟʘ ʝ-ʦʙʫʯʝʥʠʝ, ʝ-ʢʫʨʩʦʚʝ, ʫʯʝʙʥʠ ʝ-ʜʝʡʥʦʩʪʠ, 

ʪʘʢʩʦʥʦʤʠʷ ʥʘ ɹʣʫʤ 

1. ɻʳʛʞʝʞʦʡʞ 

ɸʜʘʧʪʠʚʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ (ɸʉʝʆ) ʦʩʠʛʫʨʷʚʘʪ ʛʲʚʢʘʚʦ 
ʦʙʫʯʝʥʠʝ ʠ ʠʥʜʠʚʠʜʫʘʣʝʥ ʧʦʜʭʦʜ ʢʲʤ ʚʩʝʢʠ ʦʙʫʯʘʚʘʥ ʩʲʦʙʨʘʟʥʦ ʥʝʛʦʚʠʷ 
ʧʨʦʬʠʣ, ʧʨʝʜʧʦʯʠʪʘʥʠʷ ʠ ʧʦʩʪʠʛʥʘʪʠ ʨʝʟʫʣʪʘʪʠ [3, 8]. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ɸʉʝʆ 
ʧʨʝʜʧʦʣʘʛʘ ʥʘʣʠʯʠʝ ʥʘ ʩʪʨʘʪʝʛʠʠ ʟʘ ʧʦʜʙʦʨ ʥʘ ʧʦʜʭʦʜʷʱʠ ʫʯʝʙʥʠ ʦʙʝʢʪʠ ʠ 
ʜʝʡʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʪʷʭʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʚ ʧʨʦʮʝʩʘ ʥʘ ʚʠʨʪʫʘʣʥʦ 
ʦʙʫʯʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʫʞʜʠʪʝ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʠ ʧʦʩʪʘʚʝʥʠʪʝ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʮʝʣʠ. 

ʊʘʢʩʦʥʦʤʠʷʪʘ ʥʘ ɹʣʫʤ [2] ʧʨʝʜʩʪʘʚʣʷʚʘ ʡʝʨʘʨʭʠʯʝʥ ʤʦʜʝʣ ʥʘ ʮʝʣʠʪʝ ʚ 
ʦʙʫʯʝʥʠʝʪʦ ʩ ʪʨʠ ʦʩʥʦʚʥʠ ʦʙʣʘʩʪʠ ï ʧʦʟʥʘʚʘʪʝʣʥʘ, ʝʤʦʮʠʦʥʘʣʥʘ ʠ 
ʧʩʠʭʦʤʦʪʦʨʥʘ. ʇʦʟʥʘʚʘʪʝʣʥʘʪʘ ʦʙʣʘʩʪ ʝ ʨʘʟʜʝʣʝʥʘ ʥʘ ʰʝʩʪ ʢʦʛʥʠʪʠʚʥʠ 
ʨʘʚʥʠʱʘ ï ʟʥʘʥʠʝ, ʨʘʟʙʠʨʘʥʝ, ʧʨʠʣʦʞʝʥʠʝ, ʘʥʘʣʠʟ, ʩʠʥʪʝʟ ʠ ʦʮʝʥʢʘ, ʢʘʪʦ ʩʝ 
ʩʯʠʪʘ, ʯʝ ʧʨʠ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʙʭʦʜʷʪ 
ʚʩʠʯʢʠʪʝ ʰʝʩʪ ʥʠʚʘ, ʟʘʧʦʯʚʘʡʢʠ ʦʪ ʧʲʨʚʦʪʦ. 

ɺ 2001 ʛ. ʝ ʧʨʝʜʣʦʞʝʥʦ ʨʘʟʰʠʨʝʥʠʝ ʥʘ ʪʘʢʩʦʥʦʤʠʷʪʘ ʥʘ ɹʣʫʤ [1], ʧʨʠ ʢʦʝʪʦ 
ʩʘ ʧʨʦʤʝʥʝʥʠ ʨʝʜʘ ʠ ʥʘʠʤʝʥʦʚʘʥʠʷʪʘ ʥʘ ʢʦʛʥʠʪʠʚʥʠʪʝ ʨʘʚʥʠʱʘ, ʘ ʠʤʝʥʥʦ: 
ʟʘʧʘʤʝʪʷʚʘʥʝ, ʨʘʟʙʠʨʘʥʝ, ʧʨʠʣʦʞʝʥʠʝ, ʘʥʘʣʠʟ, ʦʮʝʥʷʚʘʥʝ ʠ ʩʲʟʜʘʚʘʥʝ. 
ɼʦʙʘʚʝʥʦ ʝ ʠ ʚʪʦʨʦ ʠʟʤʝʨʝʥʠʝ ʥʘ ʟʥʘʥʠʷʪʘ, ʩʚʲʨʟʘʥʦ ʩ ʪʠʧʘ ʥʘ ʦʙʝʢʪʠʪʝ, ʟʘ 
ʢʦʠʪʦ ʩʝ ʦʪʥʘʩʷʪ - ʬʘʢʪʠ, ʧʦʥʷʪʠʷ, ʧʨʦʮʝʜʫʨʠ ʠ ʤʝʪʘʟʥʘʥʠʷ. ʇʦʜʦʙʨʝʥʘʪʘ 
ʪʘʢʩʦʥʦʤʠʷ ʥʘ ɹʣʫʤ (ʇʊɹ) ʩʝ ʧʨʝʜʩʪʘʚʷ ʢʘʪʦ ʜʚʫʤʝʨʥʘ ʪʘʙʣʠʮʘ (6 ʭ 4), ʚ ʢʦʷʪʦ 
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ʨʝʜʦʚʝʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʨʘʟʣʠʯʥʠʪʝ ʢʦʛʥʠʪʠʚʥʠ ʨʘʚʥʠʱʘ, ʘ ʩʪʲʣʙʦʚʝʪʝ ï 
ʯʝʪʠʨʠʪʝ ʪʠʧʘ ʦʙʝʢʪʠ ʥʘ ʟʥʘʥʠʝʪʦ. 

2. ɹʣʬʥʬʤʙʫʡʛʦʡ ʬʰʞʚʦʡ ʞ-ʝʞʢʦʧʪʫʡ ʡ ʈʋɺ 

ʋʯʝʙʥʠʪʝ ʜʝʡʥʦʩʪʠ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʪʨʠ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʘ [5]: ʢʦʥʪʝʢʩʪ ï
 ʪʝʤʘ, ʨʘʚʥʠʱʝ ʥʘ ʪʨʫʜʥʦʩʪ, ʞʝʣʘʥʠ ʨʝʟʫʣʪʘʪʠ ʠ ʩʨʝʜʘʪʘ, ʚ ʢʦʷʪʦ ʜʝʡʥʦʩʪʪʘ 
ʱʝ ʩʝ ʠʟʚʲʨʰʚʘ; ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʧʦʜʭʦʜ ï ʚʲʟʧʨʠʝʪʠ ʤʦʜʝʣʠ ʠ ʩʪʨʘʪʝʛʠʠ ʠ 
ʟʘʜʘʥʠʝ ï ʢʦʥʢʨʝʪʥʘʪʘ ʟʘʜʘʯʘ, ʧʨʝʜʩʪʘʚʝʥʘ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ (ʚʢʣ. 
ʩʧʝʮʠʬʠʢʘʮʠʠ ʟʘ ʠʟʧʦʣʟʚʘʥʠ ʪʝʭʥʠʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʨʦʣʠ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ). 
ʉʠʩʪʝʤʠʪʝ ʟʘ ʝ-ʦʙʫʯʝʥʠʝ (ʉʝʆ) ʧʨʝʜʣʘʛʘʪ ʛʦʣʷʤʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʚʠʨʪʫʘʣʥʠ 
ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ (ʝ-ʜʝʡʥʦʩʪʠ1) - ʫʯʘʩʪʠʝ ʚ ʩʝʤʠʥʘʨʠ, ʬʦʨʫʤʠ ʠ ʙʣʦʛʦʚʝ, 
ʩʲʟʜʘʚʘʥʝ ʥʘ wiki, ʨʘʙʦʪʘ ʧʦ ʧʨʦʝʢʪʠ, ʨʝʰʘʚʘʥʝ ʥʘ ʪʝʩʪʦʚʠ ʟʘʜʘʯʠ, ʯʝʪʝʥʝ ʠ 
ʢʦʥʩʧʝʢʪʠʨʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠ ʠ ʜʨ. [9, 10]. ɽ-ʜʝʡʥʦʩʪʠʪʝ ʥʝ ʩʘʤʦ ʧʦʜʧʦʤʘʛʘʪ 
ʦʙʫʯʘʚʘʥʠʪʝ ʧʨʠ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ, ʥʦ ʩʘ ʠ ʝʩʪʝʩʪʚʝʥʘ ʩʨʝʜʘ 
ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʪʝʭʥʠʪʝ ʟʥʘʥʠʷ. ɸʥʘʣʠʟʲʪ ʥʘ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʫʯʝʙʥʠʪʝ ʝ-
ʜʝʡʥʦʩʪʠ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʥʫʞʜʠʪʝ ʥʘ ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʦʙʫʯʘʚʘʥ ʝ 
ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʘʜʘʧʪʠʚʥʠ ʝ-ʢʫʨʩʦʚʝ. ʆʧʨʝʜʝʣʝʥ ʧʨʦʙʣʝʤ ʧʨʠ 
ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ɸʉʝʆ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʦʜʭʦʜʷʱʘ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʘ ʩʭʝʤʘ 
ʥʘ ʝ-ʜʝʡʥʦʩʪʠʪʝ, ʢʦʷʪʦ ʜʘ ʧʦʜʧʦʤʘʛʘ ʪʝʭʥʠʷ ʠʟʙʦʨ, ʥʘʩʪʨʦʡʢʘ ʠ ʚʢʣʶʯʚʘʥʝ ʥʘ 
ʧʦʜʭʦʜʷʱʦ ʤʷʩʪʦ ʚ ʩʲʟʜʘʚʘʥʠʪʝ ʝ-ʢʫʨʩʦʚʝ. ɺ ʨʘʙʦʪʘʪʘ ʩʝ ʧʨʝʜʣʘʛʘ ʨʝʰʝʥʠʝ 
ʥʘ ʧʨʦʙʣʝʤʘ ʩ ʚʲʚʝʞʜʘʥʝ ʥʘ ʪ. ʥʘʨ. Ăʘʢʫʤʫʣʘʪʠʚʥʠ ʫʯʝʙʥʠ ʝ-ʜʝʡʥʦʩʪʠñ, 
ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʩʧʦʨʝʜ ʇʊɹ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ, ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʘʜʘʧʪʠʚʥʠ 
ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʝ-ʢʫʨʩʦʚʝ ʩʝ ʩʚʝʞʜʘ ʜʦ ʠʟʙʦʨ ʤʝʞʜʫ ʧʦʜʭʦʜʷʱʠ ʫʯʝʙʥʠ ʝ-
ʜʝʡʥʦʩʪʠ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʘ ʩʭʝʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 
ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʦʙʫʯʘʚʘʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʥʘʪʨʫʧʘʥʘ ʧʨʠ ʥʝʛʦʚʠʪʝ 
ʠʟʧʲʣʥʝʥʠʷ ʥʘ ʧʨʝʜʭʦʜʥʠ ʝ-ʜʝʡʥʦʩʪʠ. 

ɿʘ ʝʜʥʘ ʢʦʥʢʨʝʪʥʘ ʝ-ʜʝʡʥʦʩʪ ï ʪʝʩʪʦʚʦʪʦ ʠʟʧʠʪʚʘʥʝ, ʧʦʜʦʙʝʥ ʧʦʜʭʦʜ 
ʫʩʧʝh ʥʦ ʝ ʨʝʘʣʠʟʠʨʘʥ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʘʜʘʧʪʠʚʥʘ ʪʝʩʪʦʚʘ 
ʩʠʩʪʝʤʘ [7], ʙʘʟʠʨʘʥʘ ʥʘ ʪ. ʥʘʨ. óʘʢʫʤʫʣʘʪʠʚʥʠ ʪʝʩʪʦʚʠ ʝʜʠʥʠʮʠô (ɸʊɽ), 
ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʇʊɹ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ɸʊɽ ʧʨʝʜʦʩʪʘʚʷ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʦʪʛʦʚʦʨʠ ʥʘ ʦʙʫʯʘʚʘʥʠ, 
ʧʦʣʫʯʘʚʘʥʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʚʠʨʪʫʘʣʥʦ ʪʝʩʪʦʚʦ ʠʟʧʠʪʚʘʥʝ. ʇʨʠ ʪʦʚʘ, 
ʘʢʫʤʫʣʠʨʘʥʠʪʝ ʠ ʦʮʝʥʝʥʠ ʦʪʛʦʚʦʨʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʝ-
ʜʝʡʥʦʩʪʠ, ʚ ʩʣʫʯʘʷ ï ʥʦʚʠ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ. ʈʝʜʲʪ ʥʘ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ɸʊɽ ʚ 
ʧʨʦʮʝʩʘ ʥʘ ʚʠʨʪʫʘʣʥʦ ʦʙʫʯʝʥʠʝ ʩʝ ʟʘʜʘʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʦʨʠʝʥʪʠʨʘʥ ʛʨʘʬ, 
ʚʲʟʣʠ ʥʘ ʢʦʡʪʦ ʩʘ ɸʊɽ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʘ ʩʭʝʤʘ, ʘ ʨʝʙʨʘʪʘ 
ʧʨʝʜʩʪʘʚʷʪ ʩʤʠʩʣʦʚʠʪʝ ʠ ʣʦʛʠʯʝʩʢʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʪʷʭ. ʈʘʟʣʠʯʥʠʪʝ ʩʪʨʘʪʝʛʠʠ ʟʘ 
ʦʙʭʦʞʜʘʥʝ ʥʘ ʛʨʘʬʘ ʦʩʠʛʫʨʷʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʜʠʥʘʤʠʯʥʦ ʦʪʯʠʪʘʥʝ ʥʘ 
ʨʘʚʥʠʱʝʪʦ ʥʘ ʟʥʘʥʠʷ ʥʘ ʦʙʫʯʘʚʘʥʠʷ ʠ ʥʝʛʦʚʠʪʝ ʧʦʩʪʠʞʝʥʠʷ, ʩʲʦʙʨʘʟʥʦ 

                                                                 
1 Digital activities 
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ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʣʦʞʝʥʠʪʝ ʮʝʣʠ. ɸʜʘʧʪʠʚʥʦʩʪʪʘ ʩʝ ʦʩʠʛʫʨʷʚʘ ʦʪ ʘʣʛʦʨʠʪʲʤ ʟʘ 
ʦʙʭʦʞʜʘʥʝ, ʢʦʡʪʦ ʜʠʥʘʤʠʯʥʦ ʠʟʙʠʨʘ ʧʦʨʝʜʥʠʷ ʚʲʧʨʦʩ ʩʧʦʨʝʜ ʨʘʚʥʠʱʝʪʦ ʥʘ 
ʪʨʫʜʥʦʩʪ, ʧʦʜʭʦʜʷʱʦ ʟʘ ʢʦʥʢʨʝʪʥʠʷ ʦʙʫʯʘʚʘʥ. 

ʂʣʶʯʦʚ ʤʦʤʝʥʪ ʟʘ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʝ ʥʘ ʧʦʜʦʙʝʥ ʘʜʘʧʪʠʚʝʥ ʤʝʪʦʜ ʚ ʩʣʫʯʘʷ 
ʥʘ ʧʨʦʠʟʚʦʣʥʘ ʝ-ʜʝʡʥʦʩʪ ʝ ï ʥʘ ʢʘʢʚʦ ʦʩʥʦʚʘʥʠʝ ʜʘ ʩʝ ʠʟʙʝʨʝ ʧʦʨʝʜʥʘʪʘ ʝ-
ʜʝʡʥʦʩʪ ʚ ʧʨʦʮʝʩʘ ʥʘ ʚʠʨʪʫʘʣʥʦ ʦʙʫʯʝʥʠʝ, ʧʦʜʭʦʜʷʱʘ ʟʘ ʢʦʥʢʨʝʪʥʠʷ ʦʙʫʯʘʚʘʥ. 
ɽʜʠʥ ʚʲʟʤʦʞʝʥ ʧʦʜʭʦʜ, ʠʟʧʦʣʟʚʘʱ ʫʯʝʙʥʠ ʝ-ʜʝʡʥʦʩʪʠ ʦʪ ʦʧʨʝʜʝʣʝʥ ʪʠʧ, 
ʧʦʜʨʝʜʝʥʠ ʧʦ ʢʦʛʥʠʪʠʚʥʠʪʝ ʨʘʚʥʠʱʘ ʥʘ ʪʘʢʩʦʥʦʤʠʷʪʘ ʥʘ ɹʣʫʤ ʝ ʧʨʝʜʩʪʘʚʝʥ ʚ 
[11]. ʇʦʜʦʙʥʘ ʩʭʝʤʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʨʘʟʣʠʯʥʠʪʝ ʨʘʚʥʠʱʘ ʥʘ 
ʪʨʫʜʥʦʩʪ ʥʘ ʦʩʲʱʝʩʪʚʷʚʘʥʠʪʝ ʝ-ʜʝʡʥʦʩʪʠ (ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʷʭʥʘʪʘ ʩʣʦʞʥʦʩʪ ʠ 
ʮʝʣʠ ʥʘ ʦʙʫʯʝʥʠʝʪʦ) [4] ʠ ʧʦʟʚʦʣʷʚʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʩʪʨʘʪʝʛʠʠ ʟʘ 
ʜʠʥʘʤʠʯʥʦ ʦʙʭʦʞʜʘʥʝ ʥʘ ʝ-ʜʝʡʥʦʩʪʠʪʝ (ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʝʜʭʦʜʥʠ ʨʝʟʫʣʪʘʪʠ 
ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ). ʊʨʫʜʥʦʩʪʪʘ ʧʨʝʜ ʨʝʘʣʠʟʘʮʠʷʪʘ ʩʝ ʟʘʢʣʶʯʘʚʘ ʚ 
ʦʙʩʪʦʷʪʝʣʩʪʚʦʪʦ, ʯʝ ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ, ʩʲʦʪʚʝʪʥʠʪʝ ʝ-ʜʝʡʥʦʩʪʠ ʥʝ ʩʘ ʟʘʧʲʣʥʝʥʠ 
ʩ ʢʦʥʢʨʝʪʥʦ ʩʜ̡ʲʨʞʘʥʠʝ (ʩʚʲʨʟʘʥʦ ʩ ʠʟʫʯʘʚʘʥʘʪʘ ʪʝʤʘ, ʥʘʧʨʠʤʝʨ). 

 

ʊʘʙʣʠʮʘ 1. ʋʯʝʙʥʠ ʝ-ʜʝʡʥʦʩʪʠ (ʢʣʘʩʠʯʝʩʢʠ) ʠ ʪʷʭʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ (Moodle) 

 

ʌʰʞʚʦʡ ʞ-ʝʞʢʦʧʪʫʡ ɾ-ʝʞʢʦʧʪʫʡ ʛ Moodle 
ʉʲʩʪʘʚʷʥʝ ʥʘ ʩʧʠʩʲʮʠ ɿʘʜʘʥʠʷ 

ʇʦʜʯʝʨʪʘʚʘʥʝ ʥʘ ʯʘʩʪʠ ʦʪ ʪʝʢʩʪ ɿʘʜʘʥʠʷ 

ʊʲʨʩʝʥʝ ʊʲʨʩʝʥʝ ʚʲʚ ʬʦʨʫʤʠ 

ʇʦʩʪʘʚʷʥʝ ʥʘ ʝʪʠʢʝʪʠ ʇʦʩʪʘʚʷʥʝ ʥʘ ʝʪʠʢʝʪʠ, ɿʘʜʘʥʠʷ 

ʇʦʩʦʯʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʉʲʟʜʘʚʘʥʝ ʥʘ ʨʝʯʥʠʢ, ɿʘʜʘʥʠʷ 

ʊʝʩʪʠʨʘʥʝ ʊʝʩʪʠʨʘʥʝ, ʀʟʙʠʨʘʥʝ, ʠʟʙʦʨ 

ɺʦʜʝʥʝ ʥʘ ʟʘʧʠʩʢʠ ɹʣʦʛ, ɿʘʜʘʥʠʷ 

ʂʦʤʝʥʪʠʨʘʥʝ ʠ ʘʥʦʪʠʨʘʥʝ ʉʝʤʠʥʘʨ, ʌʦʨʫʤ, ʂʦʤʝʥʪʠʨʘʥʝ 

ʆʯʝʨʪʘʚʘʥʝ, ʩʢʠʮʠʨʘʥʝ ɿʘʜʘʥʠʷ 

óʂʘʯʚʘʥʝô ʠ ʩʧʦʜʝʣʷʥʝ ʌʦʨʫʤ, ʉʝʤʠʥʘʨ, ɿʘʜʘʥʠʷ 

ʈʝʜʘʢʪʠʨʘʥʝ ɿʘʜʘʥʠʷ, ʉʲʟʜʘʚʘʥʝ ʥʘ wiki 

ʀʥʪʝʨʚʶʠʨʘʥʝ ʌʦʨʫʤ, ʏʘʪ, ʉʝʤʠʥʘʨ 

ʉʲʩʪʘʚʷʥʝ ʥʘ ʦʪʯʝʪ ɿʘʜʘʥʠʷ, ʉʲʟʜʘʚʘʥʝ ʥʘ wiki 

ʉʲʟʜʘʚʘʥʝ ʥʘ ʜʠʘʛʨʘʤʠ ɿʘʜʘʥʠʷ 

ʉʲʟʜʘʚʘʥʝ ʥʘ ʘʥʢʝʪʘ ʉʲʟʜʘʚʘʥʝ ʥʘ ʘʥʢʝʪʠ 

ʂʦʤʝʥʪʠʨʘʥʝ ɹʣʦʛ, ʌʦʨʫʤ, ʉʝʤʠʥʘʨ, ʂʦʤʝʥʪʠʨʘʥʝ 

óʇʦʩʪʚʘʥʝô ʉʝʤʠʥʘʨ, ʌʦʨʫʤ 

ʈʲʢʦʚʦʜʝʥʝ ʉʝʤʠʥʘʨ, ʌʦʨʫʤ, ɹʣʦʛ 

ʇʫʙʣʠʢʫʚʘʥʝ ʠ ʚʠʜʝʦ ʙʣʦʛʠʨʘʥʝ ɹʣʦʛ, ʌʦʨʫʤ 

ʉʲʟʜʘʚʘʥʝ ʥʘ wiki ʉʲʟʜʘʚʘʥʝ ʥʘ wiki 

ʉʲʟʜʘʚʘʥʝ ʥʘ ʙʘʟʠ ʦʪ ʜʘʥʥʠ ʉʲʟʜʘʚʘʥʝ ʥʘ ʙʘʟʠ ʦʪ ʜʘʥʥʠ 

ʈʝʟʶʤʝ ɿʘʜʘʥʠʷ, ʌʦʨʫʤ, ʉʝʤʠʥʘʨ 
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ʉ ʦʛʣʝʜ ʥʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʧʦʩʦʯʝʥʘʪʘ ʪʨʫʜʥʦʩʪ ʠ ʨʝʘʣʠʟʘʮʠʷ ʥʘ 
ʧʨʝʜʩʪʘʚʝʥʠʷ ʧʦʜʭʦʜ, ʩʘ ʩʲʟʜʘʜʝʥʠ ʟʘʜʘʥʠʷ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʚʩʷʢʘ ʝ-ʜʝʡʥʦʩʪ ʦʪ 
ʧʨ̡ʚʘʪʘ ʢʦʣʦʥʘ ʥʘ ʪʘʙʣ. 1., ʢʘʪʦ ʚʩʷʢʦ ʦʪ ʟʘʜʘʥʠʷʪʘ ʟʘ ʢʦʥʢʨʝʪʥʘ ʝ-ʜʝʡʥʦʩʪ, ʚ 
ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʝʡʥʘʪʘ ʩʧʝʮʠʬʠʢʘ, ʩʝ ʧʦʜʨʝʞʜʘ ʩʧʨʷʤʦ ʢʦʛʥʠʪʠʚʥʠʪʝ ʨʘʚʥʠʱʘ 
ʠ ʪʠʧʘ ʥʘ ʦʙʝʢʪʠʪʝ (ʬʘʢʪʠ, ʧʦʥʷʪʠʷ, ʧʨʦʮʝʜʫʨʠ ʠ ʤʝʪʘʟʥʘʥʠʷ) ʚ ʧʦʜʦʙʨʝʥʘʪʘ 
ʪʘʢʩʦʥʦʤʠʷ ʥʘ ɹʣʫʤ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʝ-ʜʝʡʥʦʩʪ óʩʲʟʜʘʚʘʥʝ ʥʘ ʩʧʠʩʲʮʠô, ʚʩʷʢʦ 
ʟʘʜʘʥʠʝ ʟʘʧʦʯʚʘ ʩ ʢʣʶʯʦʚʘʪʘ ʬʨʘʟʘ óʠʟʙʨʦʡʪʝ/ʧʦʩʦʯʝʪʝô. ɺ ʪʘʙʣ. 2. ʩʘ 
ʧʨʝʜʩʪʘʚʝʥʠ ʯʘʩʪ ʦʪ ʟʘʜʘʥʠʷʪʘ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʜʚʝ ʫʯʝʙʥʠ ʝ-
ʜʝʡʥʦʩʪʠ - óʩʲʟʜʘʚʘʥʝ ʥʘ ʩʧʠʩʲʮʠô ʠ óʬʦʨʫʤô, ʢʘʪʦ ʚʩʷʢʦ ʦʪ ʪʷʭ ʩʝ ʠʟʧʦʣʟʚʘ 
ʢʘʢʪʦ ʢʘʪʦ ʦʩʥʦʚʥʘ ʪʝʤʘ ʥʘ ʬʦʨʫʤʘ, ʪʘʢʘ ʠ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʩʣʝʜʚʘʱʠ ʚʲʧʨʦʩʠ 
ʚ ʜʠʩʢʫʩʠʷʪʘ. ʉʲʱʝʩʪʚʫʚʘʪ ʠ ʟʘʜʘʥʠʷ, ʧʦʜʭʦʜʷʱʠ ʩʘʤʦ ʟʘ ʝ-ʜʝʡʥʦʩʪ óʬʦʨʫʤô, 
ʧʨʠ ʢʦʠʪʦ ʘʢʫʤʫʣʠʨʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʩʝ ʧʦʣʫʯʘʚʘ ʚ ʨʝʟʫʣʪʘʪ ʥʘ 
ʨʘʟʠʩʢʚʘʥʠʷʪʘ ʧʨʝʟ ʀʥʪʝʨʥʝʪ, ʠ ʥʝ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ óʩʲʩʪʘʚʷʥʝ ʥʘ ʩʧʠʩʲʮʠô. 
ʊʘʢʠʚʘ ʟʘʜʘʯʠ ʩʘ ʧʦʩʪʘʚʝʥʠ ʚ ʩʧʝʮʠʘʣʥʦ ʦʟʥʘʯʝʥʠ ʢʣʝʪʢʠ ʥʘ ʪʘʙʣʠʮʘʪʘ. 
ʊʘʙʣʠʮʘʪʘ ʧʦʜʣʝʞʠ ʥʘ ʢʦʨʠʛʠʨʘʥʝ ʠ ʨʘʟʰʠʨʷʚʘʥʝ, ʢʘʪʦ ʟʘ ʚʩʷʢʘ ʥʦʚʘ ʟʘʜʘʯʘ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʚ ʢʦʷ ʢʣʝʪʢʘ (ʢʦʛʥʠʪʠʚʥʦ ʨʘʚʥʠʱʝ ʠ ʪʠʧ ʥʘ ʦʙʝʢʪʘ ʥʘ 
ʟʥʘʥʠʝ) ʩʝ ʥʘʤʠʨʘ. 

ʉʣʝʜʚʘʱʘʪʘ ʩʪʲʧʢʘ ʚ ʧʦʩʦʢʘ ʥʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʘʜʘʧʪʠʚʥʦʩʪ ʚʢʣʶʯʚʘ 
ʩʟ̡ʜʘʚʘʥʝ ʥʘ ʨʘʙʦʪʝʥ ʧʦʪʦʢ ʦʪ ʝ-ʜʝʡʥʦʩʪʠ ʥʘ ʪʘʙʣ. 2., ʢʦʡʪʦ ʜʘ ʤʦʜʝʣʠʨʘ 
ʩʤʠʩʣʦʚʠʪʝ ʠ ʣʦʛʠʯʝʩʢʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʪʷʭ ʩ ʮʝʣ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ 
ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʙʭʦʞʜʘʥʝ ʥʘ ʚʲʟʣʠʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʙʨʘʥʘ ʩʪʨʘʪʝʛʠʷ 
ʠ/ʠʣʠ ʧʦʩʪʠʞʝʥʠʷ ʠ ʨʝʟʫʣʪʘʪʠ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ. ʊʲʡ ʢʘʪʦ ʚʲʚ ʚʩʷʢʘ ʢʣʝʪʢʘ ʥʘ 
ʪʘʙʣ. 2. ʩʝ ʩʜ̡ʲʨʞʘʪ ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ, ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʢʦʥʢʨʝʪʝʥ ʝ-ʢʫʨʩ, ʥʘ ʚʩʷʢʘ ʩʪʲʧʢʘ ʩʝ ʦʪʢʨʠʚʘ ʤʥʦʛʦʦʙʨʘʟʠʝ ʦʪ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ 
ʧʦʩʪʠʛʘʥʝ ʥʘ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʚ ʢʣʝʪʢʘ óʨʘʟʙʠʨʘʥʝ ʥʘ ʬʘʢʪʠô 
ʟʘʜʘʥʠʝʪʦ óʀʟʙʨʦʡʪʝ/ʇʦʩʦʯʝʪʝ ʢʘʪʝʛʦʨʠʠʪʝ (ʛʨʫʧʠʪʝ), ʚ ʢʦʠʪʦ ʧʦʧʘʜʘʪ ʬʘʢʪʠʪʝ 
ʚ ʠʟʫʯʘʚʘʥʠʷ ʤʘʪʝʨʠʘʣô ʤʦʞʝ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʯʨʝʟ ʝ-ʜʝʡʥʦʩʪʠ óʩʲʟʜʘʚʘʥʝ ʥʘ 
ʩʧʠʩʲʮʠô, óʧʦʜʯʝʨʪʘʚʘʥʝ ʥʘ ʯʘʩʪʠ ʦʪ ʪʝʢʩʪô ʠ óʬʦʨʫʤô. ʀʟʙʦʨʲʪ ʥʘ ʧʦʜʭʦʜʷʱʘ ʝ-
ʜʝʡʥʦʩʪ ʚ ʪʦʟʠ ʩʣʫʯʘʡ ʟʘʚʠʩʠ ʦʪ ʤʦʜʝʣʘ ʥʘ ʦʙʫʯʘʚʘʥʠʷ, ʚʢʣ. ʥʝʛʦʚʠʪʝ 
ʧʨʝʜʧʦʯʠʪʘʥʠʷ ʠ ʧʨʝʜʭʦʜʥʠ ʨʝʟʫʣʪʘʪʠ. ʉʣʝʜ ʦʮʝʥʷʚʘʥʝ ʥʘ ʪʝʟʠ ʨʝʟʫʣʪʘʪʠ ʩʝ 
ʦʧʨʝʜʝʣʷ ʨʘʚʥʠɦʝʪʦ ʥʘ ʪʨʫʜʥʦʩʪ ʥʘ ʩʣʝʜʚʘʱʠʪʝ ʝ-ʜʝʡʥʦʩʪʠ ʠ ʟʘʜʘʯʠ, ʢʦʠʪʦ 
ʱʝ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚ ʧʨʦʮʝʩʘ ʥʘ ʚʠʨʪʫʘʣʥʦ ʦʙʫʯʝʥʠʝ. 

ʅʘʪʨʫʧʘʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʦʙʫʯʘʚʘʥʠʷ, ʚʢʣ. ʪʝʭʥʠʪʝ 
ʦʮʝʥʢʠ, ʧʦʣʫʯʝʥʘ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʝʜʭʦʜʥʠ ʝ-ʜʝʡʥʦʩʪʠ, ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ 
ʢʦʥʢʨʝʪʠʟʠʨʘʥʝ ʥʘ ʟʘʜʘʥʠʷʪʘ ʚ ʩʲʦʪʚʝʪʥʠʪʝ ʝ-ʜʝʡʥʦʩʪʠ ʥʘ ʩʣʝʜʚʘʱʠʪʝ ʩʪʲʧʢʠ. 
ʅʘʧʨʠʤʝʨ, ʦʪʛʦʚʦʨʠ ʥʘ ʦʙʫʯʘʚʘʥʠ, ʧʦʣʫʯʝʥʠ ʧʨʠ ʨʘʟʠʩʢʚʘʥʝ ʚʲʚ ʬʦʨʫʤ ʩ 
ʦʩʥʦʚʥʘ ʪʝʤʘ óʆʧʠʰʝʪʝ (ʠʣʠ ʜʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ) ʟʘ ʚʩʷʢʦ ʦʩʥʦʚʥʦ ʧʦʥʷʪʠʝô, 
ʱʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʠ ʫʪʦʯʥʷʚʘʥʝ ʥʘ ʟʘʜʘʥʠʝ ʦʪ ʧʦ-ʚʠʩʦʢʦ ʨʘʚʥʠʱʝ (ʥʘʧʨ. 
óʉʨʘʚʥʝʪʝ ʧʦʥʷʪʠʷʪʘ ʦʪ ʪʝʤʘʪʘ ʩ ʪʘʢʠʚʘ ʦʪ ʜʨʫʛʠ ʦʙʣʘʩʪʠô). 
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ʊʘʙʣʠʮʘ 2. ɿʘʜʘʥʠʷ ʟʘ ʝ-ʜʝʡʥʦʩʪʠ óʩʲʟʜʘʚʘʥʝ ʥʘ ʩʧʠʩʲʮʠô ʠ óʬʦʨʫʤô, ʩʧʦʨʝʜ 
ʇʊɹ (ʠʟʚʘʜʢʘ) 

ɾ-ʝʞʢʦʧʪʫʡ: ʊʳʠʝʙʛʙʦʞ ʦʙ ʪʨʡʪʳʯʡ, ʍʧʩʬʥ 

  ʍʙʣʫʡ ʈʧʦʸʫʡʸ ʈʩʧʯʞʝʬʩʡ ʅʞʫʙʠʦʙʦʡʸ 

ʀ
ʙ
ʨ
ʙ
ʥ
ʞ
ʫ
ʸ
ʛ
ʙ
ʦ

ʞ 

ʀʟʙʨʦʡʪʝ / 
ʇʦʩʦʯʝʪʝ ʬʘʢ-
ʪʠʪʝ (ʥʦʚʠ ʜʫʤʠ, 
ʩʲʙʠʪʠʷ, ʠ ʪ.ʥ.), 
ʢʦʠʪʦ ʥʘʫʯʠʭʪʝ 

ʀʟʙʨʦʡʪʝ / 
ʇʦʩʦʯʝʪʝ 
ʦʩʥʦʚʥʠʪʝ 
ʧʦʥ̫ʪʠʷ, ʦʧʠʩʘʥʠ ʚ 
ʤʘʪʝʨʠʘʣʘ 

ʀʟʙʨʦʡʪʝ / ʇʦʩʦʯʝʪʝ 
ʦʩʥʦʚʥʠʪʝ ʧʨʦʙʣʝʤʠ 
ï ʧʨʝʜʤʝʪ ʥʘ ʪʝʤʘʪʘ 

ʀʟʙʨʦʡʪʝ / 
ʇʦʩʦʯʝʪʝ ʩ ʢʘʢʚʦ 
ʦʱʝ ʩʘ ʠʟʚʝʩʪʥʠ 
ʣʠʯʥʦʩʪʠʪʝ ʚ 
ʤʘʪʝʨʠʘʣʘ. 

ʬ
ʦ
ʨ
ʫ
ʤ

 

ʆʧʠʝhʪʝ 
(ʠʣʠ ʜʘʡʪʝ 
ʦʧʨʝʜʝʣʝʥ
ʠʝ) ʟʘ 
ʚʩʷʢʦ 
ʦʩʥʦʚʥʦ 
ʧʦʥʷʪʠʝ 

ʬ
ʦ
ʨ
ʫ
ʤ

 

ɿʘ ʢʘʢʚʦ ʩʝ 
ʦʪʥʘʩʷ 
ʤʘʪʝʨʠʘʣʘ 
(ʦʩʥʦʚʥʘ 
ʪʝʤʘ) 

ʉ
ʙ
ʠ
ʚ
ʡ
ʩ
ʙ
ʦ
ʞ

 

ʀʟʙʨʦʡʪʝ/ʇʦʩʦʯʝ
ʪʝ ʢʘʪʝʛʦʨʠʠʪʝ 
(ʛʨʫʧʠʪʝ), ʚ ʢʦʠʪʦ 
ʧʦʧʘʜʘʪ ʬʘʢʪʠʪʝ 
ʚ ʠʟʫʯʘʚʘʥʠʷ 
ʤʘʪʝʨʠʘʣ. 

ʀʟʙʨʦʡʪʝ/ʇʦʩʦʯʝ
ʪʝ ʬʘʢʪʠʪʝ ʚʲʚ 
ʚʩʷʢʘ ʦʪ 
ʧʦʩʦʯʝʥʠʪʝ 
ʢʘʪʝʛʦʨʠʠ 
(ʛʨʫʧʠ). 

ʀʟʙʨʦʡʪʝ/ʇʦʩʦʯʝʪ
ʝ ʩʲʩʪʦʥ̫ʠʷʪʘ, ʚ 
ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʝ 
ʥʘʤʠʨʘ ʚʩʷʢʦ ʦʪ 
ʧʦʥʷʪʠʷʪʘ 

ʀʟʙʨʦʡʪʝ/ʇʦʩʦʯʝʪʝ 
ʛʨʫʧʠʪʝ/ 
ʢʘʪʝʛʦʨʠʠʪʝ, ʚ ʢʦʠʪʦ 
ʧʦʧʘʜʘʪ 
ʧʨʦʮʝʜʫʨʠʪʝ, ʦʧʠ-
ʩʘʥʠ ʚ ʤʘʪʝʨʠʘʣʘ 

ʀʟʙʨʦʡʪʝ/ʇʦʩʦʯʝʪ
ʝ ʦʙʣʘʩʪʠʪʝ, ʢʲʤ 
ʢʦʠʪʦ ʩʝ ʦʪʥʘʩʷʪ 
ʧʦʥʷʪʠʷʪʘ ʚ ʠʟʫʯʘ-
ʚʘʥʠʷ ʤʘʪʝʨʠʘʣ. 

ʬ
ʦ
ʨ
ʫ
ʤ

 

ʂʦʝ ʝ 
ʦʩʥʦʚʥʦʪʦ 
ʧʦʥ̫ʪʠʝ, 
ʩʚʲʨʟʘʥʦ ʩ 
ʪʝʤʘʪʘ, ʠ 
ʟʘʱʦ? 

ʬ
ʦ
ʨ
ʫ
ʤ

 

ʆʧʠʰʝʪʝ 
ʦʩʥʦʚʥʠʷ 
ʧʨʦʙʣʝʤ, 
ʧʨʝʜʩʪʘʚʝʥ ʚ 
ʤʘʪʝʨʠʘʣʘ, ʠ 
ʨʝʝhʥʠʝʪʦ ʤʫ 

ʬ
ʦ
ʨ
ʫ
ʤ

 
ʇʨʝʜʩʪʘʚʝʪ
ʝ ʩʲʩ ʩʚʦʠ 
ʜʫʤʠ 
ʧʦʥʷʪʠʪ̫ʘ 

ʈ
ʩ
ʡ
ʤ
ʧ
ʟ
ʞ
ʦ
ʡ
ʞ

 

ʀʟʙʨʦʡʪʝ / 
ʇʦʩʦʯʝʪʝ 
ʩʠʪʫʘʮʠʠʪʝ, ʧʨʠ 
ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ 
ʙʲʜʘʪ ʧʦʣʝʟʥʠ 
ʩʲʦʪʚʝʪʥʠʪʝ 
ʬʘʢʪʠ 

ʀʟʙʨʦʡʪʝ / 
ʇʦʩʦʯʝʪʝ ʟʘ ʢʘʢʚʦ 
ʤʦʛʘʪ ʜʘ ʩʝ 
ʠʟʧʦʣʟʚʘʪ 
ʧʦʥʷʪʠʪ̫ʘ, 
ʦʧʠʩʘʥʠ ʚ 
ʤʘʪʝʨʠʘʣʘ 

ʀʟʙʨʦʡʪʝ / ʇʦʩʦʯʝʪʝ 
ʩʠʪʫʘʮʠʠʪʝ (ʠ 
ʥʘʯʠʥʠʪʝ), ʧʨʠ ʢʦʠʪʦ  
ʥʘʫʯʝʥʦʪʦ ʩʝ 
ʧʨʠʣʘʛʘ ʥʘ ʧʨʘʢʪʠʢʘ 

ʀʟʙʨʦʡʪʝ / 
ʇʦʩʦʯʝʪʝ 
ʩʠʪʫʘʮʠʠʪʝ, ʚ 
ʢʦʠʪʦ ʙʠ ʩʝ 
ʥʘʣʦʞʠʣʦ ʜʘ 
ʧʨʠʣʦʞʠʪʝ 
ʥʘʫʯʝʥʦʪʦ 

ʬ
ʦ
ʨ
ʫ
ʤ

 

ʌʦʨʤʫʣʠʨʘ
ʡʪʝ ʪʝʟʠ, 
ʧʨʠ 
ʜʦʢʘʟʘʪʝʣʩ
ʪʚʦʪʦ, ʥʘ 
ʢʦʠʪʦ ʤʦʞʝ 
ʜʘ 
ʠʟʧʦʣʟʚʘʪʝ 
ʥʘʫʯʝʥʠʪʝ 
ʬʘʢʪʠ. 

ʬ
ʦ
ʨ
ʫ
ʤ

 

ʇʦ ʢʘʢʲʚ 
ʥʘʯʠʥ 
ʚʣʠʷʝ 
ʩʲʩʪʦʷʥʠʝʪ
ʦ ʥʘ 
ʧʦʥʷʪʠʪ̫ʘ 
ʥʘ ʪʷʭʥʦʪʦ 
ʧʨʠʣʦʞʝʥʠ
ʝ 

ʬ
ʦ
ʨ
ʫ
ʤ

 

ʇʦʩʦʯʝʪʝ 
ʧʨʦʙʣʝʤʠʪʝ 
(ʜʦ 3), ʢʦʠʪʦ 
ʤʦʛʘʪ ʜʘ 
ʚʲʟʥʠʢʥʘʪ, ʘʢʦ 
ʩʝ ʧʨʠʣʦʞʘʪ 
ʧʨʦʮʝʜʫʨʠʪʝ 

ʬ
ʦ
ʨ
ʫ
ʤ

 

ʂʘʢʚʠ 
ʠʟʚʦʜʠ ʩʠ 
ʚʘʜʠʪʝ ʦʪ 
ʤʘʪʝʨʠʘʣʘ? 

ʂʘʢʚʠ ʧʦʣʟʠ 
ʤʦʛʘʪ ʜʘ ʩʝ 
ʠʟʚʣʝʢʘʪ ʦʪ 
ʤʘʪʝʨʠʘʣʘ 



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 55 

 

ɹ
ʦʙ
ʤ
ʡ
ʠ

 
ʀʟʙʨʦʡʪʝ / 
ʇʦʩʦʯʝʪʝ 
ʬʘʢʪʠʪʝ 
ʧʦʜʨʝʜʝʥʠ ʚ 
ʭʨʦʥʦʣʦʛʠʯʝʥ 
ʨʝʜ. 

ʀʟʙʨʦʡʪʝ / 
ʇʦʩʦʯʝʪʝ ʢʘʢʚʦ 
ʩʝ ʩʣʫʯʚʘ ʧʨʝʜʠ 
ʬʘʢʪ F1 

ʀʟʙʨʦʡʪʝ / 
ʇʦʩʦʯʝʪʝ ʢʘʢʚʦ 
ʩʝ ʩʣʫʯʚʘ ʩʣʝʜ 
ʬʘʢʪ F1 

ʀʟʙʨʦʡʪʝ / 
ʇʦʩʦʯʝʪʝ 
ʩʲʩʪʘʚʥʠʪʝ 
ʧʦʥ̫ʪʠʷ 

ʀʟʙʨʦʡʪʝ / ʇʦʩʦʯʝʪʝ 
ʦʪʜʝʣʥʠʪʝ 
ʩʪʧ̡ʢʠ/ʜʝʡʩʪʚʠʷ ʚʲʚ 
ʚʩʷʢʘ ʧʨʦʮʝʜʫʨʘ 

ʀʟʙʨʦʡʪʝ / 
ʇʦʩʦʯʝʪʝ ʜʨʫʛʠ 
ʚʨʟ̡ʢʠ ʤʝʞʜʫ 
ʧʦʥʷʪʠʷʪʘ, ʦʩʚʝʥ 
ʧʦʩʦʯʝʥʠʪʝ ʚ 
ʤʘʪʝʨʠʘʣʘ 

ʬ
ʦ
ʨ
ʫ
ʤ

 

ʆʧʠʝhʪʝ 
ʩʪʨʫʢʪʫ-
ʨʘʪʘ ʥʘ 
ʩʲʩʪʘʚʥʠʪʝ 
ʧʦʥʷʪʠʷ. ʬ

ʦ
ʨ
ʫ
ʤ

 

ʆʧʠʰʝʪʝ ʧʦ 
ʢʘʢʲʚ ʥʘʯʠʥ 
ʝʜʥʦ ʧʦʥʪ̫ʠʝ 
ʧʨʝʤʠʥʘʚʘ ʦʪ 
ʝʜʥʦ ʩʲʩ-
ʪʦʷʥʠʝ ʚ ʜʨʫʛʦ 

ʬ
ʦ
ʨ
ʫ
ʤ

 

ʉʨʘʚʥʝʪʝ 
ʧʦʥʷʪʠʪ̫ʘ 
ʦʪ ʪʝʤʘʪʘ ʩ 
ʪʘʢʠʚʘ ʦʪ 
ʜʨʫʛʠ 
ʦʙʣʘʩʪʠ 

ʇ
ʯ
ʞ
ʦ
ʸ
ʛ
ʙ
ʦ
ʞ

 

ʀʟʙʨʦʡʪʝ / 
ʇʦʩʦʯʝʪʝ ʥʘʡ-
ʚʘʞʥʠʪʝ ʬʘʢʪʠ 
ʇʦʜʨʝʜʝʪʝ ʛʠ ʧʦ 
ʟʥʘʯʠʤʦʩʪ. 

ʇʦʩʦʯʝʪʝ 
ʧʦʩʣʝʜʩʪʚʠʷʪʘ 
ʦʪ ʜʘʜʝʥ ʬʘʢʪ  / 
ʪʚʲʨʜʝʥʠʝ. 

ʀʟʙʨʦʡʪʝ / 
ʇʦʩʦʯʝʪʝ 
ʧʦʥʷʪʠʷʪʘ, 
ʧʦʜʨʝʜʝʥʠ ʧʦ 
ʟʥʘʯʠʤʦʩʪ ʟʘ 
ʪʝʤʘʪʘ 

ʬ
ʦ
ʨ
ʫ
ʤ

 

ʆʮʝʥʝʪʝ 
ʧʨʦʮʝʜʫʨʠʪʝ 
ʦʪ ʨʘʟʣʠʯʥʠ 
(ʜʦ 3) ʛʣʝʜʥʠ 
ʪʦʯʢʠ ʠ ʮʝʣʠ 

ʀʟʙʨʦʡʪʝ / 
ʇʦʩʦʯʝʪʝ 
ʛʨʝʰʢʠʪʝ ʚ  
ʧʨʝʜʩʪʘʚʝʥʠʪʝ 
ʧʨʦʮʝʜʫʨʠ 

ʬ
ʦ
ʨ
ʫ
ʤ

 

ʀʟʙʝʨʝʪʝ 
ʝʜʥʦ 
ʧʦʥʷʪʠʝ ʦʪ 
ʤʘʪʝʨʠʘʣʘ 
ʠ ʛʦ 
ʧʨʝʜʩʪʘʚʝʪ
ʝ. 
ʆʙʦʩʥʦʚʝʪ
ʝ ʩʚʦʷ 
ʠʟʙʦʨ 

ʬ
ʦ
ʨ
ʫ
ʤ

 

ɸʥʘʣʠʟʠʨʘʡ
ʪʝ 
ʟʘʛʣʘʚʠʪ̫ʘ 
ʥʘ ʪʝʤʘʪʘ, 
ʧʦʩʦʯʝʪʝ ï 
ʢʦʠ ʦʪ ʪʷʭ 
ʥʝ ʩʘ 
ʧʦʜʭʦʜʷɦ ʠ, 
ʠ ʩʝ 
ʦʙʦʩʥʦʚʝʪʝ 

ʊ
ʳ
ʠ
ʝ
ʙ

ʛ
ʙ
ʦ
ʞ

 

 ʀʟʙʨʦʡʪʝ / 
ʇʦʩʦʯʝʪʝ 
ʧʦʥ̫ʪʠʷʪʘ, ʢʦʠʪʦ ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʜʘ 
ʙʲʜʘʪ ʜʦʠʟʷʩʥʝʥʠ 
ʠ ʨʘʟʚʠʪʠ ʬ

ʦ
ʨ
ʫ
ʤ

 

ʀʟʙʨʦʡʪʝ / 
ʇʦʩʦʯʝʪʝ 
ʧʨʦʮʝʜʫʨʠʪʝ, 
ʢʦʠʪʦ ʠʤʘʪ 
ʥʫʞʜʘ ʦʪ 
ʧʨʦʤʥ̫ʘ, ʠ 
ʟʘʱʦ? 
ʇʨʝʜʩʪʘʚʝʪʝ 
ʩʚʦʠ ʚʘʨʠʘʥʪʠ 

ʀʟʙʨʦʡʪʝ / 
ʇʦʩʦʯʝʪʝ ʜʨʫʛʠ 
ʚʲʟʤʦʞʥʠ ʥʘʯʠʥʠ 
ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 
ʜʘʜʝʥ ʧʨʦʙʣʝʤ 

 

3. ɾʣʪʨʞʩʡʥʞʦʫ ʠʙ ʨʞʩʪʧʦʙʤʡʠʡʩʙʦʧ ʧʚʬʰʞʦʡʞ ʛ Moodle 

ʆʧʠʩʘʥʠʷʪ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥ ʥʘ ʘʢʫʤʫʣʘʪʠʚʥʠ ʝ-ʜʝʡʥʦʩʪʠ, ʧʦʜʨʝʜʝʥʠ ʧʦ 
ʢʦʛʥʠʪʠʚʥʠʪʝ ʨʘʚʥʠʱʘ ʥʘ ʇʊɹ ʝ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥ ʚ Moodle 2.2.1 ʆʩʥʦʚʘʥʠʝ ʟʘ 
ʪʦʟʠ ʠʟʙʦʨ ʝ ʦʙʩʪʦʷʪʝʣʩʪʚʦʪʦ, ʯʝ Moodle ʝ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʘ ʧʣʘʪʬʦʨʤʘ 
ʟʘ ʝ-ʦʙʫʯʝʥʠʝ ʩ ʦʪʚʦʨʝʥ ʢʦʜ, ʢʦʷʪʦ ʧʨʝʜʣʘʛʘ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ ʨʘʟʣʠʯʥʠ ʫʯʝʙʥʠ 



56 VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 

 

ʝ-ʜʝʡʥʦʩʪʠ. ʉʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʤʝʞʜʫ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʧʣʘʪʬʦʨʤʠ ʟʘ ʝ-
ʦʙʫʯʝʥʠʝ ʩ ʦʪʚʦʨʝʥ ʢʦʜ ʧʦʢʘʟʚʘ, ʯʝ Moodle ʧʨʝʜʦʩʪʘʚʷ ʧʦʜʭʦʜʷʱʠ ʙʘʟʦʚʠ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʟʘ ʧʦʜʦʙʥʘ ʨʝʘʣʠʟʘʮʠʷ [6].  

 

 ʌʠʛʫʨʘ 1. ʀʟʙʦʨ ʥʘ ʟʘʜʘʥʠʝ ʚ ʩʲʦʪʚʝʪʥʦ ʨʘʚʥʠʱʝ ʥʘ ʇʊɹ (ʝʢʩʧʝʨʠʤʝʥʪ ʚ Moodle) 

ɿʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʩʘ ʨʘʟʰʠʨʝʥʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠʪʝ ʥʘ 
ʤʦʜʫʣʠʪʝ ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ ʨʝʜʘʢʪʠʨʘʥʝ ʥʘ ʝ-ʜʝʡʥʦʩʪʠ ʚ Moodle 2.2.1, ʢʘʪʦ ʟʘ 
ʚʩʷʢʘ ʝ-ʜʝʡʥʦʩʪ ʝ ʦʩʠʛʫʨʝʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʙʦʨ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʚʲʚʝʜʝʥʠ 
ʟʘʜʘʥʠʷ ʦʪ ʨʘʟʣʠʯʥʦ ʢʦʛʥʠʪʠʚʥʦ ʨʘʚʥʠʱʝ ʠ ʦʙʝʢʪ ʥʘ ʟʥʘʥʠʷ. ʇʦʜʜʲʨʞʘ ʩʝ 
ʪʘʙʣʠʮʘ ʩʲʩ ʟʘʜʘʥʠʷ (ʝ-ʜʝʡʥʦʩʪʠ), ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʝʜʘʢʪʠʨʘʥʘ ʠ 
ʦʙʦʛʘʪʚ̫ʘʥʘ ʠ ʛʨʘʬʘ, ʢʦʡʪʦ ʦʧʠʩʚʘ ʩʤʠʩʣʦʚʠʪʝ ʠ ʣʦʛʠʯʝʩʢʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʪʷʭ, 
ʪ.ʝ. ʧʦʨʝʜʥʦʩʪʪʘ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʠʤ ʚ ʝ-ʢʫʨʩʘ. ʅʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʘ 
ʦʩʠʛʫʨʝʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʠʟʙʦʨ ʥʘ ʘʢʫʤʫʣʘʪʠʚʥʠ ʝ-ʜʝʡʥʦʩʪʠ ʦʪ ʚʩʷʢʘ ʢʣʝʪʢʘ 
ʥʘ ʪʘʙʣʠʮʘʪʘ, ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ ʇʊɹ. ʇʨʠ ʠʟʙʨʘʥʦ ʢʦʛʥʠʪʠʚʥʦ ʨʘʚʥʠʱʝ ʠ ʪʠʧ 
ʥʘ ʦʙʝʢʪʘ, ʟʘ ʢʦʡʪʦ ʩʝ ʦʪʥʘʩʷ ʟʥʘʥʠʝʪʦ (ʬʘʢʪʠ, ʧʦʥʷʪʠʷ, ʧʨʦʮʝʜʫʨʠ ʠ 
ʤʝʪʘʟʥʘʥʠʷ), ʧʨʝʧʦʜʘʚʘʪʝʣʷʪ ʤʦʞʝ ʜʘ ʠʟʙʠʨʘ ʦʪ ʩʧʠʩʲʢ ʩ ʝ-ʜʝʡʥʦʩʪʠ, ʢʦʠʪʦ ʜʘ 
ʙʲʜʘʪ ʚʢʣʯʁʝʥʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ. ʀʟʙʦʨʲʪ ʥʘ ʪʝʟʠ ʝ-ʜʝʡʥʦʩʪʠ ʩʝ 
ʦʧʨʝʜʝʣʷ ʦʪ ʧʦʨʝʜʥʦʩʪʪʘ ʠʤ ʚ ʛʦʨʝʧʦʩʦʯʝʥʠʷ ʛʨʘʬ (ʩʣʝʜʚʘʪ ʩʝ ʨʘʟʣʠʯʥʠ 
ʧʲʪʠʱʘ ʚ ʛʨʘʬʘ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʥʢʨʝʪʥʦ ʠʟʙʨʘʥʘ ʩʪʨʘʪʝʛʠʷ). 

ʉʲʟʜʘʜʝʥ ʝ ʤʦʜʫʣ, ʢʦʡʪʦ ʦʩʠʛʫʨʷʚʘ ʩʲʭʨʘʥʷʚʘʥʝʪʦ ʥʘ ʦʮʝʥʝʥʘʪʘ 
ʠʥʬʦʨʤʘʮʠʷ ʧʦʣʫʯʝʥʘ ʚ ʩʣʝʜʩʪʚʠʝ ʥʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʝ-ʜʝʡʥʦʩʪ Assignment ʦʪ 
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ʦʙʫʯʘʚʘʥʠʪʝ. ɼʦʙʘʚʝʥʠʷʪ ʤʦʜʫʣ ʦʙʦʛʘʪʷʚʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʤʦʜʫʣ 
Assignment, ʢʘʪʦ ʩʘ ʥʘʧʨʘʚʝʥʠ ʧʨʦʤʝʥʠ ʚ ʙʘʟʘʪʘ ʜʘʥʥʠ - ʨʘʟʰʠʨʝʥʘ ʝ ʩ 
ʜʦʧʲʣʥʠʪʝʣʥʠ ʪʘʙʣʠʮʠ, ʚ ʢʦʠʪʦ ʩʝ ʧʦʜʜʲʨʞʘʪ ʟʘʜʘʥʠʷʪʘ ʟʘ ʝ-ʜʝʡʥʦʩʪʠʪʝ, 
ʛʨʘʬʘ ʩ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʪʷʭ ʠ ʦʮʝʥʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʪʝʟʠ ʝ-ʜʝʡʥʦʩʪʠ. 

ʅʘʧʨʘʚʝʥʦʪʦ ʨʘʟʰʠʨʝʥʠʝ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʩʲʟʜʘʚʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʚʩʝʢʠ 
ʝ-ʢʫʨʩ ʩʧʨʷʤʦ ʧʦʩʪʘʚʝʥʠʪʝ ʮʝʣʠ ʚ ʦʙʫʯʝʥʠʝʪʦ, ʘ ʨʘʚʥʠʱʝʪʦ ʥʘ ʪʨʫʜʥʦʩʪ ʥʘ 
ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʝ-ʜʝʡʥʦʩʪʠ ʜʠʥʘʤʠʯʥʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 
ʢʦʥʢʨʝʪʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ. 

ʀʙʣʤʷʰʞʦʡʞ 

ɺ ʨʘʙʦʪʘʪʘ ʝ ʧʨʝʜʩʪʘʚʝʥ ʧʦʜʭʦʜ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʝ-
ʢʫʨʩʦʚʝ, ʦʩʥʦʚʘʥ ʥʘ ʧʦʣʟʚʘʥʝ ʥʘ ʘʢʫʤʫʣʘʪʠʚʥʠ ʟʘʜʘʥʠʷ ʟʘ ʝ-ʜʝʡʥʦʩʪʠ, 
ʧʦʜʨʝʜʝʥʠ ʧʦ ʢʦʛʥʠʪʠʚʥʠ ʨʘʚʥʠʱʘ ʠ ʦʙʝʢʪʠ ʥʘ ʟʥʘʥʠʝʪʦ (ʟʘ ʬʘʢʪʠ, ʧʦʥʷʪʠʷ, 
ʧʨʦʮʝʜʫʨʠ ʠ ʤʝʪʘʟʥʘʥʠʷ) ʥʘ ʇʊɹ. ʉʲʟʜʘʜʝʥʘ ʝ ʪʘʙʣʠʮʘ ʦʪ ʘʢʫʤʫʣʘʪʠʚʥʠ 
ʟʘʜʘʯʠ ʩ ʦʧʨʝʜʝʣʝʥʦ ʨʘʚʥʠʱʝ ʥʘ ʪʨʫʜʥʦʩʪ, ʢʦʠʪʦ ʦʩʠʛʫʨʷʚʘʪ ʨʘʤʢʘ ʟʘ 
ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʦ ʚʠʨʪʫʘʣʥʦ ʦʙʫʯʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʦʬʠʣʘ 
ʥʘ ʦʙʫʯʘʚʘʥʠʷ (ʧʨʝʜʧʦʯʠʪʘʥʠʷ ʠ ʧʦʩʪʠʛʥʘʪʠ ʨʝʟʫʣʪʘʪʠ) ʠ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝ. 
ʆʧʠʩʘʥʠʷʪ ʧʦʜʭʦʜ ʝ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥ ʚ ʩʠʩʪʝʤʘ Moodle 2.2.1, ʨʘʟʰʠʨʝʥʘ ʩ 
ʜʦʧʲʣʥʠʪʝʣʝʥ ʤʦʜʫʣ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʪʘʙʣʠʮʘʪʘ ʩʲʩ ʟʘʜʘʥʠʷ. ʇʦʨʝʜʥʦʩʪʪʘ 
ʥʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʝ-ʜʝʡʥʦʩʪʠʪʝ ʚ ʝ-ʢʫʨʩ ʩʝ ʤʦʜʝʣʠʨʘ ʦʪ ʦʨʠʝʥʪʠʨʘʥ ʛʨʘʬ ʩ 
ʚʲʟʣʠ ʝ-ʜʝʡʥʦʩʪʠ, ʠ ʨʝʙʨʘ, ʧʨʝʜʩʪʘʚʷʱʠ ʩʤʠʩʣʦʚʠ ʠ ʣʦʛʠʯʝʩʢʠ ʚʨʲʟʢʠ ʤʝʞʜʫ 
ʪʷʭ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʜʠʥʘʤʠʯʥʦ ʦʙʭʦʞʜʘʥʝ ʥʘ ʛʨʘʬʘ 
ʠ ʪʝʢʫʱʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʦ 
ʦʙʫʯʝʥʠʝ ʧʦ ʝ-ʢʫʨʩʦʚʝ ʩ ʨʘʟʣʠʯʥʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ. ɸʜʘʧʪʠʚʥʠʷʪ ʧʦʜʭʦʜ 
ʧʦʚʠʰʘʚʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʯʨʝʟ ʧʦ-ʧʲʣʥʦ ʦʪʯʠʪʘʥʝ ʥʘ 
ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʚʩʝʢʠ ʦʙʫʯʘʚʘʥ ʠ ʮʝʣʠʪʝ ʥʘ ʧʨʦʚʝʞʜʘʥʦʪʦ 
ʦʙʫʯʝʥʠʝ. 
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ACCUMULATIVE DIGITAL ACTIVITIES BASED ON BLOOMõS TAXONOMY  
(with experiments for personalized learning in Moodle) 

Hristina Kostadinova, George Totkov, Hristo Indzhov 

South-West University ñNeofit Rilskiò, Plovdiv University ñPaisii Hilendarskiò 

Abstract: Adaptive e-learning systems provide means for creating e-courses, which content is 
determined by the preferences and achievements of each learner and presented in different 
educational activities. An approach for developing adaptive e-learning systems, based on the 
so called ñaccumulative learning digital activitiesò, classified by the Revised Bloomôs 
Taxonomy is presented in this study. An experiment for the realization of the described 
approach is implemented in Moodle, by providing means for creating personalized e-courses, 
composed of different learning digital activities, adaptable to the achievements and the results 
of the learners. 

Keywords: adaptive e-learning system, e-course, learning digital activity,  
Bloomôs Taxonomy 
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ʌʐɾɺɾʆ ʃʌʉʊ ʈʇ ɾʄɾʃʋʉʇʆʆʇ ʌʈʉɹɻʄɾʆʁɾ ʁ 
ɾʄɾʃʋʉʇʆʆʇ ʈʉɹɻʁʋɾʄʊʋɻʇ 

ɺʠʭʲʨ ʂʠʩʢʠʥʦʚ  

ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, ʖʨʠʜʠʯʝʩʢʠ ʬʘʢʫʣʪʝʪ 
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ʉʞʠʷʥʞ: ʇʨʦʙʣʝʤʘʪʠʢʘʪʘ ʝ ʩ ʥʘʮʠʦʥʘʣʝʥ ʧʨʠʦʨʠʪʝʪ ʠ ʟʘʝʤʘ ʩʲʱʝʩʪʚʝʥʦ 
ʤʷʩʪʦ ʚ ʝʚʨʦʧʝʡʩʢʠʷ ʠʥʪʝʛʨʘʮʠʦʥʝʥ ʧʨʦʮʝʩ. ʋ ʥʘʩ ʤʘʪʝʨʠʷʪʘ ʩʝ ʩʚʲʨʟʚʘ 
ʧʨʝʜʠʤʥʦ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʦʙʩʣʫʞʚʘʥʝʪʦ ʥʘ ʛʨʘʞʜʘʥʠʪʝ ʠ 
ʙʠʟʥʝʩʘ, ʩ ʘʥʪʠʢʦʨʫʧʮʠʦʥʥʠ ʤʝʨʢʠ, ʘ ʥʘʧʦʩʣʝʜʲʢ ʠ ʩ ʜʝʤʦʢʨʘʪʠʯʥʦʪʦ ʫʯʘʩʪʠʝ ʚ 
ʫʧʨʘʚʣʝʥʠʝʪʦ. 

ʋʯʝʙʥʠʷʪ ʢʫʨʩ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʧʨʝʜʩʪʘʚʠ ʚʲʟʤʦʞʥʦ ʥʘʡ-h ʠʨʦʢʘ ʢʘʨʪʠʥʘ ʥʘ 
ʝʣʝʢʪʨʦʥʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʠ ʧʨʘʚʠʪʝʣʩʪʚʦ ï ʦʪ ʦʙʱʝʩʪʚʝʥʦʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ, 
ʮʝʣʠ ʠ ʟʘʜʘʯʠ, ʧʨʝʟ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʪʝ ʧʨʘʚʥʠ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ 
ʘʩʧʝʢʪʠ ʜʦ ʩʦʮʠʘʣʥʠʪʝ ʧʦʩʣʝʜʠʮʠ ʦʪ ʤʘʩʦʚʦʪʦ ʠʤ ʚʥʝʜʨʷʚʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ. 

ʁʪʫʧʩʡʸ ʦʙ ʨʩʞʨʧʝʙʛʙʦʞʫʧ ʫ ʥʘʩ ʟʘʧʦʯʚʘ ʦʱʝ ʧʨʝʟ 70-ʪʝ ʠ 80-ʪʝ ʛʦʜʠʥʠ 
ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ ʧʦʜ ʨʘʟʣʠʯʥʠ ʥʘʠʤʝʥʦʚʘʥʠʷ ʠ ʢʘʪʦ ʯʘʩʪ ʦʪ ʧʦ-ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ 
ʢʫʨʩʦʚʝ. 

ʊʳʛʩʞʥʞʦʦʡʸʫ ʣʬʩʪ ʦʙʭʚʘʱʘ ʢʘʢʪʦ ʧʨʘʚʥʠ ʠ ʦʙʱʝʩʪʚʝʥʠ, ʪʘʢʘ ʠ ʧʨʠʣʦʞʥʠ 
ʪʝʤʠ. ʇʣʘʥʲʪ ʚʢʣʶʯʚʘ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʨʫʙʨʠʢʠ ï ʧʦʥʷʪʠʝ; ʠʩʪʦʨʠʷ ʠ 
ʧʝʨʩʧʝʢʪʠʚʠ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʧʨʘʚʠʪʝʣʩʪʚʦ ʠ ʝʣʝʢʪʨʦʥʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ; 
ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʠʞʝʥʠʷ ʫ ʥʘʩ ʠ ʚ ʯʫʞʙʠʥʘ; ʶʨʠʜʠʯʝʩʢʠ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʠ 
ʪʝʭʥʦʣʦʛʠʯʥʠ ʦʩʥʦʚʠ; ʤʝʪʦʜʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝ-ʧʨʘʚʠʪʝʣʩʪʚʦ ʠ ʝ-ʫʧʨʘʚʣʝʥʠʝ; 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʠ ʧʨʘʚʥʦ ʧʨʦʝʢʪʠʨʘʥʝ; ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʨʘʟʚʠʪʠʝ ʠ ʩʨʘʚʥʝʥʠʷ ʩ 
ʧʦʩʪʠʞʝʥʠʷ ʚ ʜʨʫʛʠ ʜʲʨʞʘʚʠ. ʅʘʨʝʜ ʩ ʪʝʟʠ ʪʝʤʠ ʦʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʩʝ ʦʙʨʲʱʘ 
ʥʘ ʮʝʣʠʪʝ, ʟʘʜʘʯʠʪʝ ʠ ʧʨʝʜʧʦʩʪʘʚʢʠʪʝ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ 
ʧʨʘʚʦʩʲʜʠʝ. 

ʇʨʘʚʥʠʪʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠʪʝ ʘʩʧʝʢʪʠ ʦʧʨʝʜʝʣʷʪ ʦʩʥʦʚʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ 
ʥʘ ʷʚʣʝʥʠʝʪʦ. ʀʟʫʯʘʚʘ ʩʝ ʧʨʘʚʥʘʪʘ ʩʲʱʥʦʩʪ ʥʘ ʝ-ʫʧʨʘʚʣʝʥʠʝʪʦ ʠ ʥʝʛʦʚʘʪʘ 
ʧʨʘʚʥʘ ʨʝʛʣʘʤʝʥʪʘʮʠʷ. ɺʲʚ ʬʫʥʢʮʠʦʥʘʣʥʘ ʚʨʲʟʢʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʪʝʤʠ ʢʘʪʦ 
ʝʣʝʢʪʨʦʥʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʝʣʝʢʪʨʦʥʝʥ ʧʦʜʧʠʩ; ʝʣʝʢʪʨʦʥʥʠ ʠʟʷʚʣʝʥʠʷ, 
ʝʣʝʢʪʨʦʥʥʠ ʶʨʠʜʠʯʝʩʢʠ ʘʢʪʦʚʝ ʠ ʜʦʢʫʤʝʥʪʠ; ʟʘʱʠʪʘʪʘ ʥʘ ʣʠʯʥʠʪʝ ʜʘʥʥʠ; 
ʜʦʩʪʲʧʘ ʜʦ ʦʙʱʝʩʪʚʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʧʦʚʪʦʨʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ 
ʦʙʱʝʩʪʚʝʥʠʷ ʩʝʢʪʦʨ. 
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ʆʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʩʝ ʦʙʨʲʱʘ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦ 
ʧʨʘʚʠʪʝʣʩʪʚʦ. ʀʟʪʲʢʚʘʪ ʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠ ʥʘ ʤʝʪʦʜʠʪʝ, 
ʦʩʥʦʚʘʥʠ ʚʲʨʭʫ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʪʦ ʧʨʦʝʢʪʠʨʘʥʝ, ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʧʨʘʚʦʪʦ. 

ʊʝʭʥʦʣʦʛʠʯʥʠʪʝ ʘʩʧʝʢʪʠ ʥʘ ʪʝʤʘʪʘ ʠʤʘʪ ʥʷʢʦʣʢʦ ʠʟʤʝʨʝʥʠʷ. ʂʫʨʩʲʪ 
ʚʲʚʝʞʜʘ ʚ ʦʙʱʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʦʨʛʘʥʠʟʠʨʘʥʝ ʠ ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʩʲʩ 
ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʩʧʨʷʤʦ ʜʝʡʥʦʩʪʠʪʝ ʚ ʝʣʝʢʪʨʦʥʥʦʪʦ 
ʫʧʨʘʚʣʝʥʠʝ. ʆʙʫʯʘʚʘʥʠʪʝ ʩʝ ʟʘʧʦʟʥʘʚʘʪ ʩʲʩ ʩʲʚʨʝʤʝʥʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ 
ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʩʪʨʫʢʪʫʨʠ ʠ ʧʨʦʮʝʩʠ. ʇʦʜʯʝʨʪʘʚʘ ʩʝ ʚʨʲʟʢʘʪʘ 
ʤʝʞʜʫ ʧʨʘʚʥʠ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʢʘʯʝʩʪʚʘ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ 
ʫʧʨʘʚʣʝʥʠʝ. 

ʇʨʠʣʦʞʥʠʪʝ ʘʩʧʝʢʪʠ ʦʥʘʛʣʝʜʷʚʘʪ ʪʝʦʨʠʷʪʘ ʠ ʧʦʢʘʟʚʘʪ ʩʤʠʩʲʣʘ ʦʪ 
ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ. ʇʨʘʢʪʠʢʘʪʘ ʫ ʥʘʩ ʠ ʚ ʯʫʞʙʠʥʘ ʝ ʠʟʪʦʯʥʠʢ ʥʘ 
ʩʲʜʲʨʞʘʥʠʝ ʚ ʪʘʟʠ ʨʫʙʨʠʢʘ ʥʘ ʫʯʝʙʥʠʷ ʧʣʘʥ. ʂʦʣʢʦʪʦ ʧʦʚʝʯʝ ʧʨʠʤʝʨʠ ʩʝ 
ʧʨʝʜʦʩʪʘʚʷʪ ʢʲʤ ʚʩʝʢʠ ʚʲʧʨʦʩ ʦʪ ʛʦʨʥʘʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ, ʪʦʣʢʦʚʘ ʧʦ-
ʫʙʝʜʠʪʝʣʥʠ ʩʘ ʪʝʦʨʝʪʠʯʥʠʪʝ ʠ ʧʨʠʣʦʞʥʠ ʠʟʚʦʜʠ. 

ʀʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʠ ʝʣʝʢʪʨʦʥʥʦʪʦ 
ʧʨʘʚʠʪʝʣʩʪʚʦ ʦʩʠʛʫʨʷʚʘʪ ʠʟʤʝʨʚʘʥʝ ʥʘ ʥʘʧʨʝʜʲʢʘ ʚ ʢʦʣʠʯʝʩʪʚʝʥ ʠ ʜʦʥʷʢʲʜʝ ʚ 
ʢʘʯʝʩʪʚʝʥ ʘʩʧʝʢʪ. ʉʪʫʜʝʥʪʠʪʝ ʩʝ ʟʘʧʦʟʥʘʚʘʪ ʩ ʤʝʞʜʫʥʘʨʦʜʥʦ ʧʨʠʝʪʠ ʠ 
ʧʨʠʣʘʛʘʥʠ ʠʥʜʝʢʩʠ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʧʨʘʚʠʪʝʣʩʪʚʦ, ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʠ ʜʨʫʛʠ 
ʧʦʜʦʙʥʠ. 
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ʈʉʇɾʃʋ ʆɹ ʁʆʋɾʉʆɾʋ ʈʇʉʋɹʄ ʀɹ ʇɺʌʐɾʆʁɾ ʈʇ 
ɽʇʃʌʅɾʆʋʁ ʁ ʆʇʉʅʁ ʀɹ ʊɻʇɺʇɽʆʇ ɽɻʁɿɾʆʁɾ ʆɹ 

ʈʉʇɽʌʃʋʁʋɾ ɻ ɾɻʉʇʈɾʂʊʃʁʘ ʊʓʗʀ 

ʇʝʥʴʦ ɻʝʦʨʛʠʝʚ1, ʄʠʥʯʦ ʉʘʥʜʘʣʩʢʠ1, ɹʨʘʥʠʤʠʨ ʉʘʥʜʘʣʩʢʠ2 

1 ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʫʣ. Ăʎʘʨ ɸʩʝʥò 24, ʇʣʦʚʜʠʚ 4000 
{penyo,sandim}@uni-plovdiv.bg} 

2 ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʙʫʣ. Ăʂʣ. ʆʭʨʠʜʩʢʠò 8, ʉʦʬʠʷ 1630 
bsan@tu-sofia.bg 

ʈʝʟʶʤʝ: ɹʲʣʛʘʨʩʢʠʷʪ ʧʨʦʠʟʚʦʜʠʪʝʣ /ʧʨʝʜʧʨʠʝʤʘʯ, ʤʝʥʠʜʞʲʨ/ ʥʝ ʧʦʟʥʘʚʘ ʚ 
ʥʝʦʙʭʦʜʠʤʘʪʘ ʩʪʝʧʝʥ ʠ ʟʘ ʩʝʛʘ ʥʝ ʩʧʘʟʚʘ ʫʩʣʦʚʠʷʪʘ ʠ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ɽʜʠʥʥʠʷ 
ɽʚʨʦʧʝʡʩʢʠ ʧʘʟʘʨ /ɽɽʇ/ ʟʘ ʩʚʦʙʦʜʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʪʝ, ʦʩʦʙʝʥʦ ʩ ʧʨʦʤʠʰʣʝʥ 
ʠ ʙʠʪʦʚ ʧʨʦʬʠʣ. ɻʣʘʚʥʠ ʧʨʠʯʠʥʠ ʟʘ ʪʦʚʘ ʩʘ: 
V ʃʠʧʩʘʪʘ ʥʘ ʟʘʜʲʣʙʦʯʝʥʦ ʦʙʫʯʝʥʠʝ ʚʲʚ ʚʠʩʰʠʪʝ ʠʢʦʥʦʤʠʯʝʩʢʠ ʠ ʪʝʭʥʠʯʝʩʢʠ 
ʫʯʠʣʠʱʘ ʧʦ ʪʘʟʠ ʪʝʤʘʪʠʢʘ; 

V ʃʠʧʩʘʪʘ ʥʘ ʧʲʣʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ, ʙʘʟʠʨʘʥʘ ʚʲʨʭʫ ʀʥʪʝʨʥʝʪ ʧʦʨʪʘʣ, 
ʟʘ ʥʦʨʤʘʪʠʚʥʠʪʝ ʘʢʪʦʚʝ, ʩʪʘʥʜʘʨʪʠ, ʜʦʢʫʤʝʥʪʠ ʠ ʥʦʨʤʠ, ʢʦʠʪʦ ʦʧʨʝʜʝʣʷʪ 
ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʩʚʦʙʦʜʥʦʪʦ ʜʚʠʞʝʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʧʨʦʜʫʢʪʠ. 

ɺ ʨʝʟʫʣʪʘʪ ʩʣʝʜ ʩʪʫʜʝʥʪʩʢʘʪʘ ʩʢʘʤʝʡʢʘ ʙʲʣʛʘʨʩʢʠʷʪ ʧʨʦʠʟʚʦʜʠʪʝʣ (ʠ 
ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʦʪ ɹʘʣʢʘʥʩʢʠʪʝ ʩʪʨʘʥʠ), ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʘʤʦʦʙʫʯʘʚʘ ʧʦ ʪʘʟʠ 
ʧʨʦʙʣʝʤʘʪʠʢʘ, ʢʦʷʪʦ ʝ ʩʣʦʞʥʘ ʠ ʤʥʦʛʦʦʙʭʚʘʪʥʘ. ʅʘ ɹʘʣʢʘʥʠʪʝ ʥʷʤʘ ʫʩʣʦʚʠʷ ʟʘ 
ʪʦʚʘ ʠ ʩʝʢʪʦʨʠʪʝ ʚ ʠʢʦʥʦʤʠʢʠʪʝ ʠʤ, ʧʨʦʠʟʚʝʞʜʘʱʠ ʧʨʦʤʠʰʣʝʥʠ, ʙʠʪʦʚʠ ʠ ʜʨʫʛʠ 
ʩʪʦʢʠ, ʩʘ ʧʨʝʜ ñʟʘʢʨʠʚʘʥʝ".  
ɼʦʢʣʘʜʲʪ ʧʨʝʜʩʪʘʚʷ ʧʨʦʝʢʪʘ ʥʘ ʘʚʪʦʨʠʪʝ ʠ ʢʦʣʝʢʪʠʚ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ 
ʧʦʩʦʯʝʥʠʪʝ ʧʨʦʙʣʝʤʠ ʯʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʪʦ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ñʀʥʪʝʨʥʝʪ ʇʦʨʪʘʣ ʩ 
ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ ʟʘ ɼʦʢʫʤʝʥʪʠ ʠ ʅʦʨʤʠ ʟʘ ʉʚʦʙʦʜʥʦ ɼʚʠʞʝʥʠʝò. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʩʚʦʙʦʜʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠ, ʜʠʨʝʢʪʠʚʠ, ʩʪʘʥʜʘʨʪʠ, ʝʣʝʢʪʨʦʥʥʦ 
ʦʙʫʯʝʥʠʝ, ʧʘʟʘʨʥʘ ʙʝʟʦʧʘʩʥʦʩʪ, ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʧʦʨʪʘʣ. 

1. ɻʳʛʞʝʞʦʡʞ 

ʈʲʢʦʚʦʜʥʠʪʝ ʦʨʛʘʥʠ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ /ɽʉ/ ʦʪ 1957 ʛ. ʠ ʜʦʩʝʛʘ 
ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʨʝʰʘʚʘʪ ʧʨʦʙʣʝʤʠʪʝ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʇʨʠʥʮʠʧʘ ʟʘ ʪʛʧʚʧʝʦʧ 
ʝʛʡʟʞʦʡʞ ʥʘ ʧʨʦʜʫʢʪʠʪʝ /ʩʪʦʢʠ ʠ ʫʩʣʫʛʠ/ ʚ ɽʚʨʦʧʝʡʩʢʦʪʦ ʠʢʦʥʦʤʠʯʝʩʢʦ 
ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʣʠ ɽʜʠʥʥʠʷ ɽʚʨʦʧʝʡʩʢʠ ʧʘʟʘʨ /ɽɽʇ/. ɿʘ ʪʘʟʠ ʮʝʣ ʩʘ 
ʬʦʨʤʫʣʠʨʘʥʠ ʧʨʘʚʠʣʘ, ʫʩʣʦʚʠʷ ʠ ʠʟʠʩʢʚʘʥʠʷ, ʢʦʠʪʦ ʧʦʜʨʦʙʥʦ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʚ 
[1]. ʊʫʢ ʪʝ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʩʠʥʪʝʟʠʨʘʥʦ. 

ɼʤʙʛʦʧ ʨʩʙʛʡʤʧ ʦʙ ʪʛʧʚʧʝʦʧʫʧ ʝʛʡʟʞʦʡʞ (ʙʝʟʦʧʘʩʥʦʩʪ ʧʦ 
ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ) ð ʝʜʠʥ ʧʨʦʜʫʢʪ ʠʤʘ ʧʨʘʚʦ ʥʘ ʩʚʦʙʦʜʥʦ ʜʚʠʞʝʥʠʝ ʚ ɽɽʇ, 
ʢʦʛʘʪʦ ʝ ʜʦʢʘʟʘʥʦ, ʯʝ ʝ ʙʝʟʦʧʘʩʝʥ ʧʦ ʩʚʦʝʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ [2]. 
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ʇʪʦʧʛʦʧ ʨʙʠʙʩʦʧ ʨʩʙʛʡʤʧ ʠʙ ʨʙʠʙʩʦʙʫʙ ʚʞʠʧʨʙʪʦʧʪʫ ð ɽʜʠʥ ʧʨʦʜʫʢʪ 
ʠʤʘ ʧʨʘʚʦ ʥʘ ʩʚʦʙʦʜʥʦ ʜʚʠʞʝʥʠʝ ʚʲʚ ʚʲʪʨʝʰʥʠʪʝ ʧʘʟʘʨʠ, ʦʙʨʘʟʫʚʘʱʠ ɽɽʇ, 
ʩʘʤʦ ʢʦʛʘʪʦ ʝ ʦʮʝʥʝʥʦ ʠ ʜʦʢʘʟʘʥʦ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʤʫ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ 
ɽʚʨʦʧʝʡʩʢʦʪʦ ʧʘʟʘʨʥʦ (ʪʝʭʥʠʯʝʩʢʦ) ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ /ɽʊɿ/ [3].  

ñʈʙʠʙʩʦʙʫʙò ʙʝʟʦʧʘʩʥʦʩʪ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ ñʝʞʢʪʫʛʡʫʞʤʦʙʫʙò, ʟʘʱʦʪʦ: 

- ʥʦʨʤʘʪʠʚʥʠʪʝ ʘʢʪʦʚʝ ʥʘ ɽʊɿ ʤʦʞʝ ʜʘ ʥʝ ʩʘ ʜʦʩʪʘʪʲʯʥʦ ʧʲʣʥʠ ʠ ʪʦʯʥʠ; 

- ʆʨʛʘʥʠʪʝ, ʢʦʠʪʦ ʦʮʝʥʷʚʘʪ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ /ʆʉ/, ʤʦʞʝ ʜʘ ʥʷʤʘʪ 
ʥʝʦʙʭʦʜʠʤʘʪʘ ʠ ʜʦʩʪʘʪʲʯʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʠʣʠ ʜʘ ʥʝ ʨʘʙʦʪʷʪ ʧʦ 
ʜʦʩʪʘʪʲʯʥʦ ʢʦʨʝʢʪʥʠ ʇʨʦʮʝʜʫʨʠ. 

ʉʞʜʬʤʡʩʙʦʙ ʨʩʧʝʬʣʫʧʛʙ ʠʧʦʙ ʥʘ ɽɽʇ ï ʚʢʣʶʯʚʘ òʩʞʜʬʤʡʩʙʦʡʫʞò 
ʧʨʦʜʫʢʪʠ. ʊʝʭʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʧʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʩʘ ʦʙʝʢʪ 
ʥʘ ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʥʦʨʤʘʪʠʚʥʠ ʘʢʪʘ ʥʘ ɽʊɿ.  

ɻʣʘʚʥʦ ʠʟʠʩʢʚʘʥʝ: ɺʩʝʢʠ ñʨʝʛʫʣʠʨʘʥò ʧʨʦʜʫʢʪ, ʧʨʝʜʠ ʜʘ ʩʝ ʨʬʪʦʞ ʥʘ 
ʧʘʟʘʨʠʪʝ ʚ ɽɽʇ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʮʝʥʠ ʠ ʜʘ ʩʝ ʜʦʢʫʤʝʥʪʠʨʘ 
ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʤʫ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ɽʊɿ. 

ʎʙʩʥʧʦʡʠʡʩʙʦʙ ʩʞʜʬʤʡʩʙʦʙ ʠʧʦʙ ʥʘ ɽɽʇ ï ʚʢʣʶʯʚʘ ʚʩʠʯʢʠ ʪʝʭʥʠʯʝʩʢʠ, 
ʧʨʦʤʠʰʣʝʥʠ, ʩʪʨʦʠʪʝʣʥʠ, ʙʠʪʦʚʠ ʠ ʜʨʫʛʠ ʧʨʦʜʫʢʪʠ /ʩʪʦʢʠ, ʤʘʪʝʨʠʘʣʠ ʠ 
ʩʫʨʦʚʠʥʠ/. ʊʝ ʩʘ ʦʙʭʚʘʥʘʪʠ ʦʪ ʚʘʞʥʘʪʘ ʛʨʫʧʘ ʘʢʪʦʚʝ ʥʘ ɽʊɿ, ʥʘʨʝʯʝʥʠ ɽʉ 
ɿʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʟʘ ʍʘʨʤʦʥʠʟʘʮʠʷ /ɾʊʀʎ/. ʀʤʘʪ ʦʙʦʙʱʝʥ ʨʝʞʠʤ ʟʘ ʆʉ, ʘ 
ʧʨʘʚʦʪʦ ʟʘ ʩʚʦʙʦʜʥʦ ʜʚʠʞʝʥʠʝ ʩʝ ʜʦʢʘʟʚʘ ʩʲʩ ʩʣʝʜʥʠʪʝ ʯʝʪʠʨʠ ʚʘʞʥʠ 
ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ: 

ʙ) ʊʞʩʫʡʭʡʣʙʫ ʠʙ ʪʳʧʫʛʞʫʪʫʛʡʞ ð ʜʦʢʫʤʝʥʪ, ʢʦʡʪʦ ʫʜʦʩʪʦʚʝʨʷʚʘ, ʯʝ 
ʨʝʘʣʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʪʝ ʝʢʟʝʤʧʣʷʨʠ ʥʘ ʝʜʠʥ 
ʧʨʦʜʫʢʪ ʩʘ ʦʮʝʥʝʥʠ ʠ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʟʘ ʥʝʛʦ ʠʟʠʩʢʚʘʥʠʷ 
ʚ ʝʜʠʥ ʠ ʣʠ ʧʦʚʝʯʝ ʥʦʨʤʘʪʠʚʥʠ ʜʦʢʫʤʝʥʪʠ. 

ʚ) ʅʙʩʣʡʩʧʛʣʙ òʊɮó ï ʝʜʠʥʩʪʚʝʥ ʚʠʜʠʤ ʟʥʘʢ, ʫʜʦʩʪʦʚʝʨʷʚʘʱ, ʯʝ 
ʤʘʨʢʠʨʘʥʠʷʪ ʝʢʟʝʤʧʣʷʨ ʥʘ ʧʨʦʜʫʢʪ ʝ ʩ ʦʮʝʥʝʥʦ ʩʲʦʪʚʝʪʩʪʚʠʝ ʧʦ 
ʄʦʜʫʣʥʠʷ ʧʦʜʭʦʜ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʚʩʠʯʢʠ ʘʢʪʦʚʝ ʥʘ ɾʊʀʎ, ʢʦʠʪʦ ʩʘ 
ʧʨʠʣʦʞʠʤʠ ʟʘ ʧʨʦʜʫʢʪʘ. ʇʨʘʚʠʣʘʪʘ ʥʘ ʤʘʨʢʠʨʘʥʝ ʩ ñʉɭò ʩʘ ʫʟʘʢʦʥʝʥʠ ʩ 
ʈʝʛʣʘʤʝʥʪ 765/2008 ʠ ʈʝʰʝʥʠʝ 768/2008. 

ʛ) òɾʊ ɽʞʣʤʙʩʙʯʡʸ ʠʙ ʪʳʧʫʛʞʫʪʫʛʡʞó- ʟʘʜʲʣʞʠʪʝʣʝʥ ʜʦʢʫʤʝʥʪ, ʢʦʡʪʦ ʩʝ 
ʠʟʜʘʚʘ ʦʪ ʚʩʝʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣ ʥʘ ʧʨʦʜʫʢʪ, ʨʝʛʫʣʠʨʘʥ ʩ ʘʢʪ ʥʘ ɾʊʀʎ. 
ʏʨʝʟ ʥʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷʪ ʧʦʝʤʘ ʦʪʛʦʚʦʨʥʦʩʪ ʧʨʝʜ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠ 
ʥʘʜʟʦʨʘ ʥʘʜ ʧʘʟʘʨʘ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʧʨʦʜʫʢʪʘ. ʉʲʜʲʨʞʘʥʠʝʪʦ ʝ 
ʫʟʘʢʦʥʝʥʦ ʩ ʈʝʛʣʘʤʝʥʪ 765/2008 ʠ ʈʝʰʝʥʠʝ 768/2008. 

ʜ) òʋʞʮʦʡʰʞʪʣʧ ʝʧʪʡʞó ï ʦʙʝʤʝʥ ʢʦʤʧʣʝʢʪ ʦʪ ʯʝʨʪʝʞʠ, ʪʝʢʩʪʦʚʠ ʜʦʢʫʤʝʥʪʠ 
ʩ ʜʘʥʥʠ ʠ ʧʨʦʪʦʢʦʣʠ ʦʪ ʚʲʪʨʝʰʝʥ ʠʣʠ ʚʲʥʰʝʥ ʢʦʥʪʨʦʣ. ʏʨʝʟ ʪʷʭ 
ʧʨʦʠʟʚʦʜʠʪʝʣʷʪ ʜʦʢʘʟʚʘ ʢʘʢ ʝ ʦʩʠʛʫʨʠʣ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʥʘ ʩʚʦʡ ʧʨʦʜʫʢʪ 
ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʘʢʪʦʚʝ ʥʘ ɾʊʀʎ ʠ ʥʘ 
ʭʘʨʤʦʥʠʟʠʨʘʥʠʪʝ ʩ ʪʷʭ ʩʪʘʥʜʘʨʪʠ. 
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ʏʝʪʠʨʠʪʝ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʥʘ ʆʨʛʘʥʠʪʝ ʟʘ ʥʘʜʟʦʨ ʥʘʜ 
ʚʲʪʨʝʰʥʠʪʝ ʧʘʟʘʨʠ ʥʘ ʩʪʨʘʥʠʪʝ-ʯʣʝʥʢʠ ʥʘ ɽʉ. ʇʨʠ ʣʠʧʩʘʪʘ ʠʣʠ ʧʨʠ 
ʥʝʢʦʨʝʢʪʥʦʪʦ ʠʤ ʠʟʧʲʣʥʝʥʠʝ ʨʝʛʫʣʠʨʘʥʠʪʝ ʧʨʦʜʫʢʪʠ ʩʝ ʠʟʪʝʛʣʷʪ ʦʪ ɽɽʇ.  

ɾʊʀʎ ʝ ʦʩʥʦʚʘʥʦ ʚʲʨʭʫ ʅʦʚʠʷ ʠ ɻʣʦʙʘʣʥʠʷ /ʄʦʜʫʣʥʠʷ/ ʧʦʜʭʦʜ ʥʘ ɽʊɿ. 

ʈʩʙʛʡʤʙ ʦʙ ʆʧʛʡʸ ʨʧʝʮʧʝ. ɽʜʥʘ ʧʨʦʜʫʢʪʦʚʘ ɼʠʨʝʢʪʠʚʘ ʦʧʨʝʜʝʣʷ 
ʩʲʱʝʩʪʚʝʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʛʨʫʧʘ ʝʜʥʦʨʦʜʥʠ ʧʨʦʜʫʢʪʠ. 
ʂʦʥʢʨʝʪʥʠʪʝ ʥʦʨʤʠ ʟʘ ʚʩʝʢʠ ʚʠʜ ʧʨʦʜʫʢʪ ʚ ʝʜʥʘ ʛʨʫʧʘ ʩʝ ʟʘʜʘʚʘʪ ʩ ʝʚʨʦʧʝʡʩʢʠ 
ʩʪʘʥʜʘʨʪʠ, ʥʘʨʝʯʝʥʠ ñʭʘʨʤʦʥʠʟʠʨʘʥʠò ʩ ʪʘʟʠ ɼʠʨʝʢʪʠʚʘ ʦʪ ɾʊʀʎ. ʂʦʛʘʪʦ 
ʧʨʦʠʟʚʦʜʠʪʝʣʷʪ ʧʨʦʠʟʚʝʞʜʘ ʩʧʦʨʝʜ ʥʦʨʤʠʪʝ ʥʘ ʭʘʨʤʦʥʠʟʠʨʘʥʠʷ ʩʪʘʥʜʘʨʪ, ʪʦʡ 
ʩʲʟʜʘʚʘ ñʧʨʝʟʫʤʧʮʠʷò ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʪʝ ʝʢʟʝʤʧʣʷʨʠ ʥʘ 
ʨʝʛʫʣʠʨʘʥʠʷ ʧʨʦʜʫʢʪ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ɼʠʨʝʢʪʠʚʘʪʘ. 

ʈʩʙʛʡʤʙ ʦʙ ʅʧʝʬʤʦʡʸ ʨʧʝʮʧʝ: ɾʊʀʎ ʦʧʨʝʜʝʣʷ 16 ʤʦʜʫʣʘ, ʯʨʝʟ ʢʦʠʪʦ ʩʝ 
ʆʉ ʥʘ ʧʨʦʜʫʢʪʠʪʝ, ʨʝʛʫʣʠʨʘʥʠ ʩ ʘʢʪʦʚʝ ʥʘ ɾʊʀʎ. ɺʩʝʢʠ ʦʪ ʪʝʟʠ ʘʢʪʦʚʝ 
(ʧʨʦʜʫʢʪʦʚʘ ɼʠʨʝʢʪʠʚʘ) ʦʧʨʝʜʝʣʷ ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʧʨʠʣʦʞʠʤʠ ʤʦʜʫʣʘ. ʆʪ ʪʷʭ 
ʧʨʦʠʟʚʦʜʠʪʝʣʷʪ ʤʦʞʝ ʜʘ ʠʟʙʝʨʝ ʪʦʟʠ ʤʦʜʫʣ, ʢʦʡʪʦ ʝ ʥʘʡ-ʧʦʜʭʦʜʷʱ ʟʘ ʥʝʛʦʚʘʪʘ 
ʬʠʨʤʘ ʠ ʩʲʦʪʚʝʪʥʦ ʜʘ ʦʮʝʥʠ ʧʨʦʜʫʢʪʘ ʩʠ, ʨʝʛʫʣʠʨʘʥ ʩ ʪʦʟʠ ʘʢʪ. ʈʩʙʛʡʤʧ: 
ɺʩʝʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣ ʪʨʷʙʚʘ ʜʦʙʨʝ ʜʘ ʧʦʟʥʘʚʘ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʪʝʟʠ ʤʦʜʫʣʠ, 
ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʧʨʠʣʦʞʠ ʟʘ ʆʉ ʥʘ ʨʝʛʫʣʠʨʘʥʠʷ ʩʠ ʧʨʦʜʫʢʪ. 

ʉʞʜʬʤʡʩʙʦʙ ʦʞ ʮʙʩʥʧʦʡʠʡʩʙʦʙ ʠʧʦʙ ʥʘ ɽɽʇ ï ʚʢʣʶʯʚʘ ʪʘʢʘ ʥʘʨʝʯʝʥʠʪʝ 
ñʇʨʦʜʫʢʪʠ ʟʘ ʧʨʷʢʦ ʧʦʪʨʝʙʣʝʥʠʝò ï ʭʨʘʥʠ ʟʘ ʭʦʨʘ ʠ ʞʠʚʦʪʥʠ, ʣʝʢʘʨʩʪʚʘ, 
ʢʦʟʤʝʪʠʢʘ, ʭʠʤʠʯʝʩʢʠ ʠ ʧʦʯʠʩʪʚʘʱʠ ʚʝʱʝʩʪʚʘ ʧʨʠ ʭʨʘʥʠʪʝ ʠ ʬʫʨʘʞʠʪʝ ʠ ʜʨ. 
ʈʩʙʛʡʤʙ: ʊʝʟʠ ʧʨʦʜʫʢʪʠ ʩʘ ʨʝʛʫʣʠʨʘʥʠ ʩ ʢʦʥʢʨʝʪʥʠ ʟʘ ʚʩʝʢʠ ʧʨʦʜʫʢʪ ɼʠʨʝʢʪʠʚʠ 
ʠ ʈʝʛʣʘʤʝʥʪʠ ʥʘ ʆʪʨʘʩʣʦʚʠʷ ʧʦʜʭʦʜ. ʀʤʘʪ ʠʥʜʠʚʠʜʫʘʣʝʥ ʨʝʞʠʤ ʟʘ ʆʉ ʠ ʟʘ 
ʧʨʠʟʥʘʚʘʥʝ ʥʘ ʉʝʨʪʠʬʠʢʘʪʠ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʦʪ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʜʲʨʞʘʚʥʠ 
ʦʨʛʘʥʠ ʥʘ ʩʪʨʘʥʠʪʝ-ʯʣʝʥʢʠ ʥʘ ɽʉ. 

ɼʤʙʛʦʧ ʨʩʙʛʡʤʧ: ɺʩʝʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣ (ʧʨʝʜʧʨʠʝʤʘʯ, ʤʝʥʠʜʞʲʨ) ʪʨʷʙʚʘ 
ʩʘʤ ʜʘ ʫʟʥʘʝ ʣʧʡ ʘʢʪʦʚʝ ʦʪ ɾʀʊʎ ʠ ʭʘʨʤʦʥʠʟʠʨʘʥʠʪʝ ʩ ʪʷʭ ʩʪʘʥʜʘʨʪʠ ʠʣʠ 
ʘʢʪʦʚʝ ʦʪ ʥʝ ʭʘʨʤʦʥʠʟʠʨʘʥʘʪʘ ʟʦʥʘ ʨʝʛʫʣʠʨʘʪ ʧʨʦʜʫʢʪʠʪʝ ʤʫ, ʢʘʢʪʦ ʠ ʣʧʡ ʩʘ 
ʥʘʯʠʥʠʪʝ ʟʘ ʆʉ ʠʤ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʙʲʣʛʘʨʩʢʠʪʝ 
ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʝ ʧʦʟʥʘʚʘʪ ɼʠʨʝʢʪʠʚʠʪʝ, ʨʝʛʫʣʠʨʘʱʠ ʪʝʭʥʠʪʝ ʧʨʦʜʫʢʪʠ, ʠ 
ʭʘʨʤʦʥʠʟʠʨʘʥʠʪʝ ʩʪʘʥʜʘʨʪʠ, ʢʦʠʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʪʨʷʙʚʘ ʜʘ ʧʨʠʣʘʛʘʪ. 

ɽʧʚʩʧʛʧʤʦʙ ʨʩʧʝʬʣʫʧʛʙ ʠʧʦʙ ʥʘ ɽɽʇ ï ʦʪ ʥʝʨʝʛʫʣʠʨʘʥʠ ʧʨʦʜʫʢʪʠ, ʥʝ ʩʘ 
ʦʙʝʢʪ ʥʘ ɽʊɿ. ʈʩʙʛʡʤʧ: ʅʝʨʝʛʫʣʠʨʘʥʠʪʝ ʧʨʦʜʫʢʪʠ, ʟʘʝʜʥʦ ʩ ʨʝʛʫʣʠʨʘʥʠʪʝ 
ʧʨʦʜʫʢʪʠ ʩ ʜʦʢʘʟʘʥʦ ʧʨʘʚʦ ʥʘ ʩʚʦʙʦʜʥʦ ʜʚʠʞʝʥʠʝ, ʩʝ ʢʦʥʢʫʨʠʨʘʪ ʣʦʷʣʥʦ ʠ 
ʜʦʙʨʦʚʦʣʥʦ ʥʘ ʧʘʟʘʨʠʪʝ ʥʘ ɽɽʇ. 

ʈʲʢʦʚʦʜʥʠʪʝ ʠ ʟʘʢʦʥʦʜʘʪʝʣʥʠʪʝ ʦʨʛʘʥʠ ʥʘ ɽʉ ʩʝ ʩʪʨʝʤʷʪ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ 
ɽɽʇ ʜʘ ʩʝ ʧʨʝʚʲʨʥʝ ʚ ʨʝʛʫʣʠʨʘʥʘ ʭʘʨʤʦʥʠʟʠʨʘʥʘ ʟʦʥʘ ʥʘ ʧʨʦʜʫʢʪʠʪʝ. ɿʘʪʦʚʘ 
ʜʦʢʣʘʜʲʪ ʧʦ-ʥʘʪʘʪʲʢ ʩʝ ʥʘʩʦʯʚʘ ʢʲʤ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʪʘʟʠ 
ʟʦʥʘ.  
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2. ʊʳʲʦʧʪʫ, ʯʞʤʡ ʡ ʠʙʝʙʰʡ ʦʙ ʁʦʫʞʩʦʞʫ ʨʧʩʫʙʤʙ 

ʇʨʦʮʝʩʲʪ ʧʦ ʜʦʢʘʟʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʥʘ ʧʨʦʜʫʢʪʠʪʝ ʚ ʨʝʛʫʣʠʨʘʥʘʪʘ 
ʭʘʨʤʦʥʠʟʠʨʘʥʘ ʟʦʥʘ ʝ ʦʩʦʙʝʥʦ ʪʨʫʜʝʥ ʟʘ ʤʘʣʢʠ ʠ ʩʨʝʜʥʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʛʘʪʦ 
ʧʨʦʜʫʢʪʠʪʝ ʠʤ ʩʘ ʨʝʛʫʣʠʨʘʥʠ ʩ ʨʘʟʣʠʯʥʠ ɼʠʨʝʢʪʠʚʠ ñʅʦʚ ʧʦʜʭʦʜò. ʂʘʢʪʦ ʩʝ 
ʧʦʩʦʯʠ, ʝʜʥʘ ʧʨʦʜʫʢʪʦʚʘ ɼʠʨʝʢʪʠʚʘ ʦʧʨʝʜʝʣʷ ʚʘʞʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ 
ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʛʨʫʧʘ ʝʜʥʦʨʦʜʥʠ ʧʨʦʜʫʢʪʠ. ɼʠʨʝʢʪʠʚʠʪʝ ʩʝ ʧʨʠʣʘʛʘʪ ʯʨʝʟ 
ʦʛʨʦʤʥʦ ʢʦʣʠʯʝʩʪʚʦ /ʥʘʜ 8000/ ñʭʘʨʤʦʥʠʟʠʨʘʥʠò ʝʚʨʦʧʝʡʩʢʠ ʩʪʘʥʜʘʨʪʠ, ʘ 
ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʥʷʤʘʪ ʢʘʜʨʦʚʠ ʨʝʩʫʨʩʠ, ʟʘ ʜʘ ʠʟʧʲʣʥʷʪ ʩʘʤʠ, ʩʲʩ ʩʚʦʠ ʟʥʘʥʠʷ 
ʪʦʟʠ ʧʨʦʮʝʩ.  

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʨʘʟʣʠʯʥʠ ʩʧʝʮʠʘʣʥʦʩʪʠ, ʢʦʛʘʪʦ ʟʘʚʲʨʰʘʪ ʠ 
ʩʪʘʥʘʪ ʧʨʝʜʧʨʠʝʤʘʯʠ ʠ ʤʝʥʠʜʞʲʨʠ, ʥʝ ʩʘ ʠʟʫʯʘʚʘʣʠ ʪʝʟʠ ʜʠʨʝʢʪʠʚʠ ʠ 
ʭʘʨʤʦʥʠʟʠʨʘʥʠʪʝ ʩ ʪʷʭ ʩʪʘʥʜʘʨʪʠ, ʢʦʝʪʦ ʩʲʩ ʩʠʛʫʨʥʦʩʪ ʱʝ ʟʘʪʨʫʜʥʠ ʩʧʘʟʚʘʥʝʪʦ 
ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʪʘʟʠ ʟʦʥʘ ʥʘ ɽɽʇ ʢʲʤ ʧʨʦʠʟʚʝʞʜʘʥʠʪʝ ʧʦʜ ʪʷʭʥʦ 
ʨʲʢʦʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʠ.  

ʆʩʦʙʝʥʦ ʛʦʣʝʤʠ ʪʨʫʜʥʦʩʪʠ ʩʲʟʜʘʚʘʪ ʪʘʢʘ ʥʘʨʝʯʝʥʠʪʝ ñʭʦʨʠʟʦʥʪʘʣʥʠò 
ɼʠʨʝʢʪʠʚʠ ñʅʦʚ ʧʦʜʭʦʜò, ʢʦʠʪʦ ʩʲʜʲʨʞʘʪ ʩʲʱʝʩʪʚʝʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʛʦʣʝʤʠ 
ʛʨʫʧʠ ʧʨʦʜʫʢʪʠ. ʊʘʢʠʚʘ ʥʘʧʨʠʤʝʨ ʩʘ: 

- ɼʠʨʝʢʪʠʚʘ 2006/95/ɾʊ ñɹʝʟʦʧʘʩʥʦʩʪ ʥʘ ʅʠʩʢʦʚʦʣʪʦʚʠ ʩʲʦʨʲʞʝʥʠʷò, 
ʦʙʭʚʘʱʘʱʘ ʨʘʙʦʪʝʱʠʪʝ ʩ ʝʣʝʢʪʨʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠ, ʢʘʪʦ ʥʦʨʤʠʪʝ ʩʘ ʜʘʜʝʥʠ 
ʚ ʥʘʜ 800 ʭʘʨʤʦʥʠʟʠʨʘʥʠ ʩʪʘʥʜʘʨʪʠ, 

- ɼʠʨʝʢʪʠʚʘ 2006/42/ɾʊ ñɹʝʟʦʧʘʩʥʦʩʪ ʥʘ ʄʘʰʠʥʠò ï ʯʨʝʟ ʥʦʨʤʠ ʚ ʥʘʜ 600 
ʦʪʜʝʣʥʠ ʭʘʨʤʦʥʠʟʠʨʘʥʠ ʩʪʘʥʜʘʨʪʠ; 

- ɼʠʨʝʢʪʠʚʘ 2004/108/ɾʊ ñɽʣ. ʤʘʛʥʠʪʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪò ï ʥʘʜ 900 ʭʘʨʤ. 
ʩʪʘʥʜʘʨʪʘ; 

- ɼʠʨʝʢʪʠʚʘ 1995/5/ɾʊ ñʈʘʜʠʦʪʝʣʝʚʠʟʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ ï ʥʘʜ 900 ʭʘʨʤ. 
ʩʪʘʥʜʘʨʪʘ; 

- ɼʠʨʝʢʪʠʚʘ 97/24/ɾʊ ñʉʲʦʨʲʞʝʥʠʷ ʧʦʜ ʥʘʣʷʛʘʥʝò ï ʥʘʜ 450 ʭʘʨʤ. ʩʪʘʥʜʘʨʪʘ 
ʠ ʜʨ. 

ɼʘʜʝʥʠʪʝ ʧʨʠʤʝʨʠ ʧʦʢʘʟʚʘʪ ʢʦʣʢʦ ʝ ʪʨʫʜʥʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʥʘ ʧʨʦʜʫʢʪʠ, 
ʦʙʭʚʘʥʘʪʠ ʦʪ ʪʘʢʠʚʘ ɼʠʨʝʢʪʠʚʠ, ʜʘ ʦʧʨʝʜʝʣʷʪ ʢʦʠ ʥʦʨʤʠ ʦʪ ʛʦʣʷʤʦʪʦ 
ʢʦʣʠʯʝʩʪʚʦ ʭʘʨʤʦʥʠʟʠʨʘʥʠ ʩʪʘʥʜʘʨʪʠ ʩʝ ʦʪʥʘʩʷʪ ʟʘ ʪʝʭʥʠʷ ʢʦʥʢʨʝʪʝʥ ʚʠʜ 
ʧʨʦʜʫʢʪ.  

ɿʘ ʜʘ ʩʝ ʠʟʙʝʛʥʘʪ ʪʝʟʠ ʥʘʠʩʪʠʥʘ ʪʝʞʢʠ ʧʨʦʙʣʝʤʠ ʟʘ ʙʲʣʛʘʨʩʢʠʷ 
ʧʨʦʠʟʚʦʜʠʪʝʣ /ʧʨʝʜʧʨʠʝʤʘʯ, ʤʝʥʠʜʞʲʨ/ ʘʚʪʦʨʠʪʝ ʚ ʜʦʢʣʘʜʘ ʧʨʝʜʣʘʛʘʪ 
ʦʙʦʙʱʝʥʦʪʦ ʨʝʰʝʥʠʝ: 

ɼʘ ʩʝ ʠʟʛʨʘʜʠ ʬʫʥʢʮʠʦʥʘʣʝʥ ăʁʦʫʞʩʦʞʫ ʈʧʩʫʙʤó ʥʘ ɹʘʟʘ ʜʘʥʥʠ ʠ ʥʘ 
ʇʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ ʟʘ ʚʲʚʝʞʜʘʥʝ, ʢʦʤʫʥʠʢʘʮʠʷ, ʦʙʫʯʝʥʠʝ. ʊʷ ʩʣʝʜʚʘ ʜʘ 
ʧʨʠʪʝʞʘʚʘ ʇʨʠʣʦʞʥʠʪʝ ʀʟʭʦʜʠ: 
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- ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ɼʠʨʝʢʪʠʚʠ ʠ ʥʦʨʤʠ ʦʪ ʭʘʨʤʦʥʠʟʠʨʘʥʠ ʩʪʘʥʜʘʨʪʠ ʟʘ 
ʢʦʥʢʨʝʪʥʠ ʚʠʜʦʚʝ ʧʨʦʜʫʢʪʠ; 

- ʩʲʟʜʘʚʘʥʝ ʠ ʦʬʦʨʤʷʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠʪʝ ï Ăʉʝʨʪʠʬʠʢʘʪ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝò,òɽʉ 
ɼʝʢʣʘʨʘʮʠʷ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝò; 

- ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʝʣʝʤʝʥʪʠ ʥʘ Ăʊʝʭʥʠʯʝʩʢʦ ʜʦʩʠʝ ʥʘ ʨʝʛʫʣʠʨʘʥ ʧʨʦʜʫʢʪò.  

ʊʝʟʠ ʜʦʢʫʤʝʥʪʠ ʧʦʢʘʟʚʘʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʠ ʥʦʨʤʠʪʝ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ, ʢʦʠʪʦ ʩʘ 
ʩʧʘʟʝʥʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʧʨʦʜʫʢʪʘ. ʂʘʢʪʦ ʩʝ ʧʦʩʦʯʠ ʧʦ-ʛʦʨʝ, ʪʝ ʩʝ 
ʠʟʧʲʣʥʷʚʘʪ ʟʘʜʲʣʞʠʪʝʣʥʦ ʟʘ ʨʝʛʫʣʠʨʘʥʠ ʧʨʦʜʫʢʪʠ ʚ ʭʘʨʤʦʥʠʟʠʨʘʥʘʪʘ ʟʦʥʘ ʥʘ 
ɽɽʇ. ʊʝ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʥʘ ʆʨʛʘʥʠʪʝ ʟʘ ʥʘʜʟʦʨ ʥʘʜ ʧʘʟʘʨʘ ʚ ʩʪʨʘʥʠʪʝ-ʯʣʝʥʢʠ 
ʥʘ ɽʉ.  

ʈʧʩʫʙʤʳʫ ʩʝ ʩʲʟʜʘʚʘ ʦʪ ʩʲʪʨʫʜʥʠʮʠʪʝ ʥʘ ʎʝʥʪʲʨʘ ʟʘ ʩʨʝʜʥʦʪʦ ʩʲʩʣʦʚʠʝ 
ʥʘ ɹʘʣʢʘʥʠʪʝ, ʨʘʟʢʨʠʪ ʢʲʤ ʌʘʢʫʣʪʝʪʘ ʧʦ ʠʢʦʥʦʤʠʯʝʩʢʠ ʠ ʩʦʮʠʘʣʥʠ ʥʘʫʢʠ ʢʘʪʦ 
ʩʲʚʤʝʩʪʝʥ ʧʨʦʝʢʪ ʥʘ ʇʣʦʚʜʠʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ɿʘʥʘʷʪʯʠʡʩʢʘʪʘ ʂʘʤʘʨʘ ʚ ʛʨ. 
ʂʦʙʣʝʥʮ, ɻʝʨʤʘʥʠʷ. ʅʝʛʦʚʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʝ ʥʘʩʦʯʝʥʦ ʢʲʤ ʩʪʫʜʝʥʪʠ ʠ 
ʧʦʪʨʝʙʠʪʝʣʠ ʦʪ ʩʪʨʘʥʠ ï ʯʣʝʥʢʠ ʥʘ ɽʉ, ʦʪ ɹʘʣʢʘʥʠʪʝ ʠ ʦʪ ʖʛʦʠʟʪʦʯʥʘ ɽʚʨʦʧʘ, 
ʢʘʪʦ ʦʩʥʦʚʥʠʪʝ ʤʫ ʮʝʣʠ ʩʘ ʩʚʲʨʟʘʥʠ ʛʣʘʚʥʦ ʩ ɹʲʣʛʘʨʠʷ ʠ ɻʝʨʤʘʥʠʷ. 

ʈʧʩʫʙʤʳʫ ʱʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ 15 ʦʙʦʩʦʙʝʥʠ ʧʦʜʙʘʟʠ ʜʘʥʥʠ ʩ 
ʡʝʨʘʨʭʠʯʥʠ ʩʪʨʫʢʪʫʨʠ ʟʘ ʚʩʷʢʘ ʦʪ ʩʝʛʘ ʜʝʡʩʪʚʘʱʠʪʝ 15 ɼʠʨʝʢʪʠʚʠ ñʅʦʚ 
ʧʦʜʭʦʜò. ɺ ʦʪʜʝʣʥʠʪʝ ʨʘʚʥʠʱʘ ʥʘ ʡʝʨʘʨʭʠʷʪʘ ʥʘ ʝʜʥʘ ʧʦʜʙʘʟʘ ʜʘʥʥʠ ʩʝ 
ʧʦʜʨʝʞʜʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ:  

1) ʦʪʜʝʣʥʠʪʝ ʚʠʜʦʚʝ ʠ ʧʦʜʚʠʜʦʚʝ ʧʨʦʜʫʢʪʠ, ʢʦʠʪʦ ʩʘ ʦʙʭʚʘʥʘʪʠ ʦʪ 
ʢʦʥʢʨʝʪʥʘ ɼʠʨʝʢʪʠʚʘ òʅʦʚ ʧʦʜʭʦʜò, ʢʘʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʥʘʠʤʝʥʦʚʘʥʠʝʪʦ ʡ, 
ʥʦʤʝʨʲʪ ʥʘ ʥʘʨʝʜʙʘʪʘ ʧʨʠ ʚʲʚʝʞʜʘʥʝ ʚ ɹʲʣʛʘʨʠʷ/ɻʝʨʤʘʥʠʷ ʠ ʜʨʫʛʠ 
ʠʥʬʦʨʤʘʮʠʠ. 

2) ʦʟʥʘʯʝʥʠʷʪʘ ʥʘ ʭʘʨʤʦʥʠʟʠʨʘʥʠʪʝ ʩʪʘʥʜʘʨʪʠ, ʢʦʠʪʦ ʩʝ ʦʪʥʘʩʷʪ ʟʘ ʚʩʝʢʠ 
ʦʪʜʝʣʝʥ ʚʠʜ ʠʣʠ ʧʦʜʚʠʜ ʧʨʦʜʫʢʪ. 

3) ʘʜʘʧʪʠʨʘʥʠ ʠ ʦʙʨʘʙʦʪʝʥʠ ʠʟʠʩʢʚʘʥʠʷ ʥʘ ɼʠʨʝʢʪʠʚʘʪʘ/ʠʪʝ.  

4) ʘʜʘʧʪʠʨʘʥʠ ʥʦʨʤʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʚʩʝʢʠ ʭʘʨʤʦʥʠʟʠʨʘʥ ʩʪʘʥʜʘʨʪ ʢʲʤ 
ʦʪʜʝʣʥʠʷ ʚʠʜ ʠʣʠ ʧʦʜʚʠʜ ʧʨʦʜʫʢʪ, ʢʦʠʪʦ ʦʩʠʛʫʨʷʚʘʪ ʩʲʦʪʚʝʪʥʦʪʦ ʠʟʠʩʢʚʘʥʝ. 

5) ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ ʭʘʨʤʦʥʠʟʠʨʘʥʠ ʩʪʘʥʜʘʨʪʠ, ʢʦʛʘʪʦ ʧʨʦʜʫʢʪʲʪ ʝ 
ʨʝʛʫʣʠʨʘʥ ʩ ʜʚʝ ʠ ʧʦʚʝʯʝ ɼʠʨʝʢʪʠʚʠ. 

6) ʦʙʨʘʙʦʪʝʥʘ ʮʠʬʨʦʚʦ-ʪʝʢʩʪʦʚʘ ʠ ʛʨʘʬʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʚʩʠʯʢʠ 
ʠʟʠʩʢʚʘʥʠʷ ʠ ʥʦʨʤʠ, ʢʦʷʪʦ ʝ ʥʝʦʙʭʦʜʠʤʘ ʟʘ ʇʨʠʣʦʞʥʠʪʝ ʀʟʭʦʜʠ: 

6.1) ɺʠʟʫʘʣʠʟʘʮʠʷ/ʤʦʥʠʪʦʨ ʠʣʠ ʨʘʟʧʝʯʘʪʢʘ/ʧʨʠʥʪʝʨ ʥʘ ʧʦʣʫʯʝʥʠʪʝ 
ʨʝʟʫʣʪʘʪʠ ʩ ʜʘʥʥʠ ʟʘ ʠʟʠʩʢʚʘʥʠʷ ʠ ʥʦʨʤʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʩ ʮʝʣ: 

ʘ) ʝʢʩʧʝʨʪʥʘ ʧʨʦʚʝʨʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ; 

ʙ) ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʢʣʠʝʥʪʘ; 

ʚ) ʦʙʫʯʝʥʠʝ ʥʘ ʢʣʠʝʥʪʘ ʠʣʠ ʩʪʫʜʝʥʪʘ. 
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6.2) ʀʟʧʲʣʥʝʥʠʝ ʥʘ ʜʦʢʫʤʝʥʪʠʪʝ: 

ʘ) ʉʝʨʪʠʬʠʢʘʪ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ; 

ʙ) ɽʉ ʜʝʢʣʘʨʘʮʠʷ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ; 

ʚ) ʫʥʠʬʠʮʠʨʘʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ɿʘʧʠʩʢʘ ʩ ʠʟʠʩʢʚʘʥʠʷ ʠ ʥʦʨʤʠ ʟʘ 
ʙʝʟʦʧʘʩʥʦʩʪ ʩ ʪʝʢʩʪʦʚʦ ʠ ʛʨʘʬʠʯʥʦ ʩʲʜʲʨʞʘʥʠʝ ï ʢʲʤ ʊʝʭʥʠʯʝʩʢʦ ʜʦʩʠʝ ʥʘ 
ʧʨʦʜʫʢʪʘ; 

ʛ) ʇʨʦʪʦʢʦʣʠ ʦʪ ʠʟʧʠʪʚʘʥʝ ʩ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʫʥʠʬʠʮʠʨʘʥʘ ʬʦʨʤʘ ʠ 
ʩʲʜʲʨʞʘʥʠʝ. 

3. ʈʩʧʜʩʙʥʦʙ ʪʡʪʫʞʥʙ  

ʊʷ ʪʨʷʙʚʘ ʜʘ ʠʟʧʲʣʥʷʚʘ ʟʘʜʘʯʠʪʝ: 

1. ɺʲʚʝʞʜʘʥʝ ʚ ʦʪʜʝʣʥʘʪʘ ʧʦʜʙʘʟʘ ʥʘ ʚʩʷʢʘ ɼʠʨʝʢʪʠʚʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ, 
ʢʦʷʪʦ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʦʪʜʝʣʥʠʪʝ ʡ ʡʝʨʘʨʭʠʯʥʠ ʨʘʚʥʠʱʘ. 

2. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʧʦʜʙʘʟʠ, ʢʦʛʘʪʦ ʝʜʠʥ ʧʨʦʜʫʢʪ ʝ 
ʨʝʛʫʣʠʨʘʥ ʩ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ɼʠʨʝʢʪʠʚʘ. 

3. ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʠ ʤʝʥʶʪʘʪʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ʩ ʮʷʣʘʪʘ ɹʘʟʘ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʠ (ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʟʘʱʠʪʘ ʧʨʠ ʨʝʛʠʩʪʨʠʨʘʥʝ) ʩ ʨʘʟʣʠʯʝʥ ʘʩʧʝʢʪ 
ʥʘ ʠʥʪʝʨʝʩʠ ʠ ʜʝʡʥʦʩʪʠ: 

ʘ. ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ï ʚʲʚʝʞʜʘʥʝ, ʢʦʨʝʢʮʠʷ ʥʘ ʚʲʚʝʞʜʘʥʝʪʦ, 
ʘʢʪʫʘʣʠʟʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ; 

ʙ. ʧʨʦʚʝʨʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʠʣʠ ʦʙʫʯʝʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠ /ʢʣʠʝʥʪʠ/ 
ʠʣʠ ʩʪʫʜʝʥʪʠ. 

4. ɸʚʪʦʤʘʪʠʟʠʨʘʥʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʩʦʯʝʥʠʪʝ ʪʨʠ ʚʠʜʘ ʛʨʘʬʠʯʥʦ-ʪʝʢʩʪʦʚʠ 
ʜʦʢʫʤʝʥʪʠ ʩ ʫʯʘʩʪʠʝ ʥʘ ʚʩʠʯʢʠ ʧʦʪʨʝʙʠʪʝʣʠ ï ʝʢʩʧʝʨʪʠ, ʚʲʟʣʦʞʠʪʝʣʠ, 
ʢʣʠʝʥʪʠ ʠʣʠ ʩʪʫʜʝʥʪʠ. 

4. ʈʳʤʦʙ ʢʞʩʙʩʮʡʸ ʦʙ ʚʙʠʙʫʙ ʝʙʦʦʡ 

1. ɼʠʨʝʢʪʠʚʘ Ăʅʦʚ ʇʦʜʭʦʜò ï ʥʘʠʤʝʥʦʚʘʥʠʝ, ʢʦʛʘ ʝ ʚʲʚʝʜʝʥʘ ʚ ɹʲʣʛʘʨʠʷ ʩ 
ʅʘʨʝʜʙʘ ˉ ʥʘ ɼɺ ˉ, ʩʲʦʪʚ. ʚ ɻʝʨʤʘʥʠʷ. 

2. ʆʙʨʘʙʦʪʝʥʠ, ʘʜʘʧʪʠʨʘʥʠ ʠ ʧʨʝʚʝʜʝʥʠ ʥʘ ʜʚʘ ʝʟʠʢʘ (ʙʲʣʛʘʨʩʢʠ ʠ ʥʝʤʩʢʠ) 
ʩʲʱʝʩʪʚʝʥʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ʥʦʨʤʠ ʥʘ ɼʠʨʝʢʪʠʚʘʪʘ (ʨʘʟʙʠʪʠ ʟʘ ʛʨʫʧʘ ʠ ʚʠʜʦʚʝ ʚ 
ʛʨʫʧʘʪʘ). 

3. ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʘ ʛʨʫʧʘʪʘ ʧʨʦʜʫʢʪʠ, ʦʙʭʚʘʥʘʪʠ ʦʪ ɼʠʨʝʢʪʠʚʘʪʘ, ʩ ʙʘʨ 
ʢʦʜʦʚʝ ʠ ʜʨ. 

4. ɺʠʜʦʚʝ ʧʨʦʜʫʢʪʠ ʚ ʛʨʫʧʘʪʘ, ʢʦʛʘʪʦ ɼʠʨʝʢʪʠʚʘʪʘ ʠʤʘ ʦʪʜʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ 
ʠ ʥʦʨʤʠ ʟʘ ʚʠʜʘ (ʚ ʥʷʢʦʠ ɼʠʨʝʢʪʠʚʠ ʣʠʧʩʚʘ ʪʦʯʢʘ 4). 

5. ʆʪʜʝʣʥʠ ʧʨʦʜʫʢʪʠ ʚʲʚ ʚʠʜʘ ʧʨʦʜʫʢʪʠ, ʢʦʛʘʪʦ ʪʝ ʠʤʘʪ ʨʘʟʣʠʯʥʠ 
ʭʘʨʤʦʥʠʟʠʨʘʥʠ ʝʚʨʦʧʝʡʩʢʠ ʩʪʘʥʜʘʨʪʠ. 
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6. ʆʟʥʘʯʝʥʠʝ ʥʘ ʍʘʨʤʦʥʠʟʠʨʘʥ ʩʪʘʥʜʘʨʪ ʥʘ ʢʦʥʢʨʝʪʥʠʷ ʧʨʦʜʫʢʪ ʦʪ 
ɼʠʨʝʢʪʠʚʘʪʘ ï ʦʟʥʘʯʝʥʠʝ, ʝʟʠʢ, ʅʘʮʠʦʥʘʣʝʥ ʦʨʛʘʥ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ: 
ɹʲʣʛʘʨʠʷ, ɻʝʨʤʘʥʠʷ. 

7. ɸʜʘʧʪʠʨʘʥʠ, ʦʙʨʘʙʦʪʝʥʠ ʠ ʛʦʪʦʚʠ ʥʦʨʤʠ ʦʪ ʍʘʨʤʦʥʠʟʠʨʘʥ ʩʪʘʥʜʘʨʪ ʟʘ 
ʇʨʠʣʦʞʝʥ ʀʟʭʦʜ Ăɺʠʟʫʘʣʠʟʘʮʠʷò ʠ Ăʈʘʟʧʝʯʘʪʢʘò. 

8. ʇʦʜʛʦʪʚʝʥʠ ʥʦʨʤʠ ʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʚʢʣʶʯʚʘʥʝ ʚ Ăɽʉ ɼʝʢʣʘʨʘʮʠʷ ʟʘ 
ʩʲʦʪʚʝʪʩʪʚʠʝò. 

9. ʇʦʜʛʦʪʚʝʥʠ ʥʦʨʤʠ ʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʚʢʣʶʯʚʘʥʝ ʚ ʜʦʢʫʤʝʥʪʠ Ăʇʨʦʪʦʢʦʣʠ ʦʪ 
ʚʲʪʨʝʰʥʠ ʟʘ ʬʠʨʤʘʪʘ ʠʟʧʠʪʘʥʠʷò. 

10. ʇʦʜʛʦʪʚʝʥʠ ʥʦʨʤʠ ʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʚʢʣʶʯʚʘʥʝ ʚ ʪʝʢʩʪʦʚʠ ʠ ʛʨʘʬʠʯʥʠ 
ʜʦʢʫʤʝʥʪʠ ʥʘ Ăɿʘʧʠʩʢʠ ʟʘ ʥʦʨʤʠ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪò ʢʲʤ ʊʝʭʥʠʯʝʩʢʦ ʜʦʩʠʝ ʥʘ 
ʧʨʦʜʫʢʪʘ. 

ɿʘʙʝʣʝʞʢʘ 1: ʊʦʯʢʠ 6, 7, 8, 9 ʠ 10 ʩʝ ʧʦʚʪʘʨʷʪ, ʢʦʛʘʪʦ ʇʨʦʜʫʢʪʲʪ ʝ ʦʙʭʚʘʥʘʪ 
ʠ ʦʪ ʜʨʫʛʘ/ʠ ɼʠʨʝʢʪʠʚʘ/ʠ. 

ɿʘʙʝʣʝʞʢʘ 2: ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʥʘʪʘ ʩʠʩʪʝʤʘ ʯʨʝʟ: 

ʘ/ ɺʲʟʣʦʞʠʪʝʣ ï ʧʦʤʘʛʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ ʇʨʠʣʦʞʥʠʪʝ 
ʀʟʭʦʜʠ ʟʘ ʦʬʦʨʤʷʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠʪʝ; 

ʙ/ ɼʦʢʫʤʝʥʪʠ ï ʇʨʦʪʦʢʦʣ ʦʪ ʠʟʧʠʪʚʘʥʝ ʠ ʦʩʦʙʝʥʦ Ăɿʘʧʠʩʢʘ ʟʘ ʥʦʨʤʠ ʟʘ 
ʙʝʟʦʧʘʩʥʦʩʪò ʩʝ ʩʲʟʜʘʚʘʪ ʚ ʜʠʘʣʦʛ ʩ ʧʦʪʨʝʙʠʪʝʣʷ. 

11. ʇʨʠʣʦʞʝʥ ʀʟʭʦʜ ʟʘ ʛʨʘʬʠʯʥʦ-ʪʝʢʩʪʦʚʠ ʜʦʢʫʤʝʥʪʠ ï ʠʟʧʲʣʥʷʚʘʪ ʩʝ ʩ 
ʜʘʥʥʠʪʝ ʦʪ ʪʦʯʢʠ 8, 9 ʠ 10 ʚ ʜʠʘʣʦʛʦʚ ʨʝʞʠʤ. 

ɿʘʙʝʣʝʞʢʘ 3: ʅʘʡ-ʩʣʦʞʥʠʷʪ ʤʦʤʝʥʪ ʥʘʩʪʲʧʚʘ, ʘʢʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʙʝʜʠʥʷʪ 
ʜʘʥʥʠʪʝ ʦʪ ʪʦʯʢʘ 10 ʟʘ ʜʚʘ ʠʣʠ ʧʦʚʝʯʝ ʭʘʨʤʦʥʠʟʠʨʘʥʠ ʩʪʘʥʜʘʨʪʘ, ʢʦʛʘʪʦ 
ʧʨʦʜʫʢʪʲʪ ʝ ʦʙʭʚʘʥʘʪ ʦʪ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ɼʠʨʝʢʪʠʚʘ. 

ʆʩʦʙʝʥʦʩʪ: ʉʲʱʝʩʪʚʫʚʘʪ ɼʠʨʝʢʪʠʚʠ, ʢʦʠʪʦ ʠʤʘʪ ʤʘʣʢʦ ʭʘʨʤʦʥʠʟʠʨʘʥʠ 
ʩʪʘʥʜʘʨʪʠï ʪʦʛʘʚʘ ʥʷʢʦʠ ʦʪ ʨʘʚʥʠʱʘʪʘ ʥʷʤʘ ʜʘ ʩʝ ʟʘʧʲʣʚʘʪ ʩ ʜʘʥʥʠ. 

5. ʌʰʙʪʫʦʡʯʡ ʛ ʡʠʜʩʙʟʝʙʦʞʫʧ ʡ ʩʙʚʧʫʙʫʙ ʦʙ ʈʧʩʫʙʤʙ 

Web-ʙʘʟʠʨʘʥʘʪʘ ʩʠʩʪʝʤʘ ʱʝ ʠʤʘ 7 ʚʠʜʘ ʧʦʪʨʝʙʠʪʝʣʠ, ʢʦʠʪʦ ʱʝ ʩʝ 
ʨʝʛʠʩʪʨʠʨʘʪ ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʧʨʘʚʘ ʠ ʟʘʜʲʣʞʝʥʠʷ: 

1/ ɹʝʥʡʦʡʪʫʩʙʫʧʩ ï ʠʤʘ ʧʨʘʚʦʪʦ ʠ ʟʘʜʲʣʞʝʥʠʷʪʘ ʜʘ: 

1) ʚʲʚʝʞʜʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʦʜʛʦʪʚʝʥʠ ʜʘʥʥʠ ʚ ʢʦʥʢʨʝʪʥʘ ʧʦʜʙʘʟʘ ʥʘ 
ʇʦʨʪʘʣʘ;  

2) ʨʝʛʠʩʪʨʠʨʘ ʨʘʟʣʠʯʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ; 

3) ʚʦʜʠ ʦʪʯʝʪʥʦʩʪ ʟʘ ʪʷʭ ʚʢʣ. ʟʘ ʪʝʭʥʠʪʝ ʧʨʘʚʘ, ʦʮʝʥʢʠ ʠ ʢʘʪʝʛʦʨʠʠ ʥʘ 
ʧʨʦʜʫʢʪʠʪʝ ʠʤ; 

4) ʠʟʧʲʣʥʠ ʠ ʜʘ ʦʪʛʦʚʘʨʷ ʟʘ ʢʦʨʝʢʪʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʧʨʦʛʨʘʤʥʠʪʝ ʧʨʦʜʫʢʪʠ ʧʦ 
ɹʘʟʘʪʘ ʜʘʥʥʠ ʠ ʢʲʤ ʦʙʩʣʫʞʚʘʱʘʪʘ ʷ ʇʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ. 
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2/ ɾʣʪʨʞʩʫ ï ʠʤʘ ʧʨʘʚʦʪʦ ʠ ʟʘʜʲʣʞʝʥʠʷʪʘ ʜʘ: 

1) ʦʧʨʝʜʝʣʷ ʠ ʦʙʨʘʙʦʪʚʘ ʮʷʣʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʚʲʚʝʞʜʘʥʝ ʚ 
ʦʪʜʝʣʥʠʪʝ ʡʝʨʘʨʭʠʯʥʠ ʨʘʚʥʠʱʘ ʥʘ ʧʦʜʙʘʟʘʪʘ ʟʘ ʚʩʷʢʘ ɼʠʨʝʢʪʠʚʘ ʅʦʚ 
ʧʦʜʭʦʜ; 

2) ʩʣʝʜʠ ʠ ʦʙʨʘʙʦʪʚʘ ʜʘʥʥʠʪʝ ʟʘ ʧʨʦʤʝʥʠ ʚ ɼʠʨʝʢʪʠʚʠʪʝ ʠ ʭʘʨʤʦʥʠʟʠʨʘʥʠʪʝ 
ʩʪʘʥʜʘʨʪʠ; 

3) ʨʘʟʨʘʙʦʪʚʘ ʧʨʠʥʮʠʧʥʘʪʘ ʘʣʛʦʨʠʪʤʠʟʘʮʠʷ ʥʘ ʦʬʦʨʤʷʥʝʪʦ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ 
ʥʘ ʧʦʩʦʯʝʥʠʪʝ ʪʨʠ ʛʨʘʬʠʯʥʦ-ʪʝʢʩʪʦʚʠ ʜʦʢʫʤʝʥʪʠ ʚ ʝʜʠʥʠʷ ʇʨʠʣʦʞʝʥ ʀʟʭʦʜ 
ʥʘ ʩʠʩʪʝʤʘʪʘ; 

4) ʠʟʚʲʨʰʚʘ ʝʢʩʧʝʨʪʥʘ ʧʨʦʚʝʨʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʨʘʙʦʪʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ. 

3/ ʈʳʩʛʡ ʀʙʸʛʡʫʞʤ ï ʥʝʤʩʢʠʪʝ ʫʯʘʩʪʥʠʮʠ ʦʪ ʂʦʙʣʝʥʮ ʠʣʠ ɿʘʥʘʷʪʯʠʡʩʢʘʪʘ 
ʢʘʤʘʨʘ, ʢʦʠʪʦ ʱʝ ʭʡʦʙʦʪʡʩʙʫ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʨʳʩʛʡʫʞ ʝʛʞ ʨʧʝʚʙʠʡ 
ʝʙʦʦʡ ʚ ʇʦʨʪʘʣʘ ʟʘ ʜʚʝ ʥʘʡ-ʚʘʞʥʠ ʟʘ ʪʷʭ ɼʠʨʝʢʪʠʚʠ ñʅʦʚ ʧʦʜʭʦʜò. ʊʝʟʠ, 
ʥʘʨʝʯʝʥʠ ʈʩʡʥʞʩʦʡ ʨʧʝʚʙʠʡ ʦʙ ʈʧʩʫʙʤʙ, ʱʝ ʩʣʫʞʘʪ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ 
ʧʦʩʪʘʥʦʚʢʠʪʝ ʟʘ ʠʟʛʨʘʞʜʘʥʝ, ʧʨʦʚʝʨʢʘ ʠ ʨʝʢʣʘʤʘ ʥʘ ʩʠʩʪʝʤʘʪʘ. 

4/ ʃʤʡʞʦʫ-ʀʙʸʛʡʫʞʤ /ʚʪʦʨʠ ɺʲʟʣʦʞʠʪʝʣ/ ï ʧʨʦʠʟʚʦʜʠʪʝʣ ʠʣʠ ʜʨʫʛ ʚʠʜ 
ʜʦʩʪʘʚʯʠʢ ʥʘ ʨʝʛʫʣʠʨʘʥ ʧʨʦʜʫʢʪ, ʢʦʡʪʦ ʠʤʘ ʧʨʘʚʦʪʦ ʠ ʟʘʜʲʣʞʝʥʠʷʪʘ ʜʘ: 

1) ʧʦʨʲʯʘ ʠ ʬʠʥʘʥʩʠʨʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʝʜʥʘ ʢʦʥʢʨʝʪʥʘ ʠʣʠ ʧʦʚʝʯʝ 
ʧʦʜʙʘʟʠ ʚ ʇʦʨʪʘʣʘ, ʦʧʨʝʜʝʣʝʥʘ/ʠ ʟʘ ʝʜʥʘ ʠʣʠ ʧʦʚʝʯʝ ɼʠʨʝʢʪʠʚʠ ñʅʦʚ ʧʦʜʭʦʜò; 

2) ʧʦʜʧʦʤʘʛʘ ʩ ʠʥʬʦʨʤʘʮʠʷ ɾʣʪʨʞʩʫʙ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʪʘʟʠ 
ɼʠʨʝʢʪʠʚʘ ʟʘ ʩʚʦʠʪʝ ʨʝʛʫʣʠʨʘʥʠ ʧʨʦʜʫʢʪʠ; 

3) ʫʯʘʩʪʚʘ ʚ ʫʪʦʯʥʷʚʘʥʝ ʥʘ ʬʦʨʤʘʪʘ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʪʨʠʪʝ ʪʝʢʩʪʦʚʠï
ʛʨʘʬʠʯʥʠ ʜʦʢʫʤʝʥʪʠ, ʢʦʠʪʦ ʩʝ ʨʘʟʨʘʙʦʪʚʘʪ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ, ʩ ʥʝʛʦʚʦ ʫʯʘʩʪʠʝ; 

4) ʧʦʣʟʚʘ ʚʠʟʫʘʣʠʟʘʮʠʷʪʘ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʨʘʙʦʪʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ. 

5/ ʃʤʡʞʦʫ (ʂʦʤʝʨʩʠʘʣʝʥ ʧʦʪʨʝʙʠʪʝʣ) ï ʱʝ ʧʦʜʘʚʘ ʟʘʷʚʣʝʥʠʝ ʧʦ 
ʦʧʨʝʜʝʣʝʥʘ ʬʦʨʤʘ ʯʨʝʟ ʀʥʪʝʨʥʝʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʩʘʤʦ ʠʙ 
ʨʩʞʝʛʙʩʡʫʞʤʦʧ ʛʳʛʞʝʞʦʡ ʡ ʜʧʫʧʛʡ ʨʧʝʚʙʠʡ ʦʙ ʈʧʩʫʙʤʙ ʧʦ 
ɼʠʨʝʢʪʠʚʘ/ɼʠʨʝʢʪʠʚʠ, ʨʝʛʫʣʠʨʘʱʠ ʧʨʦʜʫʢʪʘ ʤʫ, ʢʘʪʦ ʩʠ ʟʘʧʣʘʱʘ ʟʘ ʪʦʚʘ. ʉʣʝʜ 
ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʠʤʘ ʧʨʘʚʦ ʥʘ ʦʙʞʘʣʚʘʥʝ. 

6/ ɹʩʚʡʫʳʩ ï ʧʨʠ ʦʙʞʘʣʚʘʥʠʷ ʦʪ ʩʪʨʘʥʘ ʥʘ ʢʣʠʝʥʪʘ-ʯʦʚʝʢ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ 
ʱʝ ʧʨʝʛʣʝʞʜʘ ʤʘʪʝʨʠʘʣʠʪʝ ʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʘ ʢʣʠʝʥʪʘ, ʩʣʝʜ ʢʦʝʪʦ ʱʝ 
ʠʟʚʝʞʜʘ ʝʢʩʧʝʨʪʥʦ ʤʥʝʥʠʝ ʩ ʝʢʩʧʝʨʪʠʟʘ, ʢʦʷʪʦ ʩʲʱʦ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʙʘʟʘʪʘ 
ʜʘʥʥʠ. ʂʨʘʡʥʘʪʘ ʝʢʩʧʝʨʪʥʘ ʦʮʝʥʢʘ ʱʝ ʩʝ ʧʫʙʣʠʢʫʚʘ, ʠʟʧʨʘʱʘ ʩʝ ʥʘ ʢʣʠʝʥʪʘ ʠ 
ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʙʘʟʘʪʘ ʜʘʥʥʠ.  

7/ ʊʫʬʝʞʦʫ ï ʱʝ ʠʟʫʯʘʚʘ ʜʦʢʫʤʝʥʪʠʪʝ ʟʘ ʈʩʡʥʞʩʦʡʫʞ ʨʧʝʚʙʠʡ ʥʘ 
ʩʠʩʪʝʤʘʪʘ, ʩʲʦʪʚʝʪʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʨʝʛʫʣʠʨʘʥʠ ʧʨʦʜʫʢʪʠ ʠ ʱʝ ʩʠ ʧʨʘʚʠ 
ʩʘʤʦʢʦʥʪʨʦʣ ʩ ʧʦʤʦʱʪʘ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʠ ʥʘ ʦʙʫʯʘʚʘʱʠʪʝ ʟʘ 



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 69 

 

ʩʲʚʤʝʩʪʠʤʦʩʪʪʘ ʥʘ ʠʟʙʨʘʥ ʧʨʦʜʫʢʪ. ʑʝ ʨʘʙʦʪʠ ʢʘʪʦ ʢʣʠʝʥʪ (ʱʝ ʠʟʛʦʪʚʷ ʠ 
ʠʟʧʨʘʱʘ ʟʘʷʚʢʘ ʯʨʝʟ ʀʥʪʝʨʥʝʪ ʠ ʪ.ʥ.). ʑʝ ʠʟʫʯʘʚʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʙʞʘʣʚʘʥʠʷ 
ʩʣʝʜ ʧʨʦʯʠʪʘʥʝ ʥʘ ʠʟʧʨʘʪʝʥʘʪʘ ʤʫ ʪʝʩʪ-ʦʮʝʥʢʘ. 

6. ʋʞʮʦʧʤʧʜʡʰʦʡ ʪʩʞʝʪʫʛʙ ʠʙ ʩʞʙʤʡʠʙʯʡʸ 

Web-ʙʘʟʠʨʘʥʘʪʘ ʇʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ ʱʝ ʩʝ ʨʝʘʣʠʟʠʨʘ ʩ ʝʟʠʮʠʪʝ HTML, 
DHTML, XHTML, XML, JavaScript, CSS, PHP, Web-ʙʘʟʠʨʘʥʠ ʩʠʩʪʝʤʠ ʟʘ 
ʫʧʨʘʚʣʷʚʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ ʜʨ., ʢʘʪʦ ʩʝ ʫʧʨʘʚʣʷʚʘ ʨʝʣʘʮʠʦʥʥʘ ʙʘʟʘ ʜʘʥʥʠ 
MySQL, ʘ ʩʦʬʪʫʝʨʥʠʷʪ ʧʨʦʜʫʢʪ ʟʘ ʩʲʨʚʲʨʥʦ ʧʨʠʣʦʞʝʥʠʝ ʝ Apache [4]. 
ʀʟʛʨʘʞʜʘ ʩʝ ʧʲʨʚʠʷʪ ʧʨʦʪʦʪʠʧ ʥʘ ʇʦʨʪʘʣʘ, ʢʦʡʪʦ ʱʝ ʨʝʘʣʠʟʠʨʘ ʧʨʝʜʩʪʘʚʝʥʠʪʝ 
ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʟʘ ʜʚʘ ʠʟʙʨʘʥʠ ʧʨʦʜʫʢʪʘ. ʇʦʜʛʦʪʚʷ ʩʝ ʥʝʛʦʚʘʪʘ ʩʲʚʤʝʩʪʥʘ 
ʨʘʙʦʪʘ ʩ ʈʘʟʧʨʝʜʝʣʝʥʠʷ ʮʝʥʪʲʨ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ (DeLC), ʢʦʡʪʦ ʩʝ 
ʨʘʟʨʘʙʦʪʚʘ ʦʪ ʢʦʣʝʢʪʠʚ ʢʲʤ ʌʘʢʫʣʪʝʪʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ [5]. 
ʆʪʜʝʣʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʱʝ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʢʘʪʦ ʠʥʪʝʣʠʛʝʥʪʥʠ Ăʘʛʝʥʪʠò ʢʲʤ 
ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʚʲʟʝʣ ʥʘ DeLC ʠ ʱʝ ʦʩʠʛʫʨʷʚʘʪ ʥʝʦʙʭʦʜʠʤʠʪʝ ʝʣʝʢʪʨʦʥʥʠ 
ʫʩʣʫʛʠ ʢʘʪʦ ʆʙʨʘʟʦʚʘʪʝʣʝʥ ʧʦʨʪʘʣ ʥʘ DeLC [6]. 

ɿʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʧʦʨʪʘʣʘ ʱʝ ʩʝ ʧʨʠʣʘʛʘʪ Open Source 
Web-ʙʘʟʠʨʘʥʠ ʩʠʩʪʝʤʠ ʢʘʪʦ: Joomla, Moodle, Simple Machines Forum ʠ ʜʨʫʛʠ.  

7. ɾʫʙʨʡ ʠʙ ʩʞʙʤʡʠʙʯʡʸ ʦʙ ʈʧʩʫʙʤʙ 

ʈʳʩʛʡ ʞʫʙʨ: ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʨʳʩʛʡ ʛʳʠʤʧʟʡʫʞʤʡ ʠʙ ʨʳʩʛʡʫʞ ʝʛʙ 
ʨʩʧʝʬʣʫʙ, ʟʘ ʢʦʠʪʦ ʱʝ ʩʝ ʩʲʟʜʘʚʘʪ ʝʛʞ ʨʧʝʚʙʠʡ ʝʙʦʦʡ ʚ ʇʦʨʪʘʣʘ ʟʘ ʜʚʝ ʥʘʡ-
ʚʘʞʥʠ ʟʘ ʫʯʘʩʪʥʠʮʠʪʝ ʦʪ ʂʦʙʣʝʥʮ ɼʠʨʝʢʪʠʚʠ ñʅʦʚ ʧʦʜʭʦʜò. 

ɻʫʧʩʡ ʞʫʙʨ: ʀʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʜʝʡʥʦʩʪʠ: ʨʩʧʬʰʛʙʦʞ, ʙʦʙʤʡʠ, ʪʡʦʫʞʠ, 
ʪʡʪʫʞʥʙʫʡʠʙʯʡʸ, ʣʤʙʪʡʭʡʣʙʯʡʸ, ʙʝʙʨʫʙʯʡʸ ʟʘ ʠʟʙʨʘʥʠʪʝ ʜʚʝ ʜʠʨʝʢʪʠʚʠ Ăʅʦʚ 
ʧʦʜʭʦʜò. 

ʋʩʞʫʡ ʞʫʙʨ: ʉʲʟʜʘʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʥʠ ʧʨʦʜʫʢʪʠ. ʆʙʭʚʘʱʘ ʜʝʡʥʦʩʪʠʪʝ ʦʪ 
ɻʫʧʩʡ ʞʫʙʨ, ʢʘʪʦ ʩʝ ʜʦʙʘʚʷʪ ʥʦʚʠʪʝ ʚʠʜʦʚʝ: ʨʩʧʞʣʫʡʩʙʦʞ, ʨʩʧʜʩʙʥʡʩʙʦʞ, 
ʫʞʪʫʛʙʦʞ, ʛʳʛʞʟʝʙʦʞ ʦʙ ʝʙʦʦʡ, ʧʚʩʙʚʧʫʣʙ, ʡʠʛʞʟʝʙʦʞ ʦʙ ʩʞʠʬʤʫʙʫʡ. 

ʐʞʫʛʳʩʫʡ ʞʫʙʨ: ɺʥʝʜʨʷʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ. ʆʙʭʚʘʱʘ ʜʝʡʥʦʩʪʠʪʝ: 
ʡʦʪʫʙʤʡʩʙʦʞ ʦʙ ʪʡʪʫʞʥʙʫʙ ʡ ʦʙ ʚʙʠʙʫʙ ʝʙʦʦʡ, ʝʞʥʧʦʪʫʩʡʩʙʦʞ, ʧʚʬʰʙʛʙʦʞ, 
ʨʧʨʬʤʸʩʡʠʡʩʙʦʞ. 

ʈʞʫʡ ʞʫʙʨ: ʊʲʨʩʝʥʝ ʥʘ ʛʫʧʩʡ ʛʳʠʤʧʟʡʫʞʤʡ, ʢʦʠʪʦ ʜʘ ʬʠʥʘʥʩʠʨʘʪ 
ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʝʜʥʘ ʢʦʥʢʨʝʪʥʘ ʠʣʠ ʧʦʚʝʯʝ ʧʦʜʙʘʟʠ ʚ ʇʦʨʪʘʣʘ, 
ʦʧʨʝʜʝʣʝʥʘ/ʠ ʟʘ ʝʜʥʘ ʠʣʠ ʧʦʚʝʯʝ ɼʠʨʝʢʪʠʚʠ ñʅʦʚ ʧʦʜʭʦʜò. 

ʑʞʪʫʡ ʞʫʙʨ: ʊʲʨʩʝʥʝ ʥʘ ʣʤʡʞʦʫʡ, ʢʦʠʪʦ ʱʝ ʧʦʜʘʚʘʪ ʟʘʷʚʣʝʥʠʝ ʧʦ 
ʦʧʨʝʜʝʣʝʥʘ ʬʦʨʤʘ ʯʨʝʟ ʀʥʪʝʨʥʝʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʩʘʤʦ ʠʙ 
ʨʩʞʝʛʙʩʡʫʞʤʦʧ ʛʳʛʞʝʞʦʡ ʡ ʜʧʫʧʛʡ ʨʧʝʚʙʠʡ ʦʙ ʈʧʩʫʙʤʙ ʧʦ 
ɼʠʨʝʢʪʠʚʘ/ɼʠʨʝʢʪʠʚʠ, ʨʝʛʫʣʠʨʘʱʠ ʧʨʦʜʫʢʪʘ ʤʫ ï ʨʝʘʣʠʟʠʨʘʪ ʩʝ ʦʪ ʚʩʠʯʢʠ 
ʝʢʠʧʠ. ʌʠʥʘʥʩʠʨʘʥʝʪʦ ʥʘ ʪʦʟʠ ʝʪʘʧ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʝʤʘ ʦʪ ʢʣʠʝʥʪʠʪʝ. 
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ʄʡʫʞʩʙʫʬʩʙ 
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ɻ ʈʉʇʍɾʊʁʇʆɹʄʆʇʋʇ ʇɺʌʐɾʆʁɾ 

ɸʨʩʝʥʠʷ ɻʨʠʛʦʨʦʚʘ1, ʄʦʥʢʘ ʂʦʮʝʚʘ2 
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ʈʝʟʶʤʝ: ʈʘʟʛʣʝʞʜʘʪ ʩʝ ʘʩʧʝʢʪʠ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʧʨʝʯʫʧʝʥʠ ʧʨʝʟ 
ʝʚʨʦʧʝʡʩʢʠʪʝ ʜʠʨʝʢʪʠʚʠ ʟʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ 
ʦʙʫʯʝʥʠʝ ʥʘ ʩʪʨʘʪʝʛʠʷʪʘ Ăɽʚʨʦʧʘ 2020ñ. ʇʨʝʜʣʘʛʘ ʩʝ ʢʨʘʪʢʦ ʦʧʠʩʘʥʠʝ ʥʘ ʦʥʣʘʡʥ 
ʢʫʨʩ ʟʘ ʦʥʣʘʡʥ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʦʙʫʯʠʪʝʣʠ, ʩʲʟʜʘʜʝʥ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪ VELPRO, ʟʘ 
ʜʚʘ ʢʦʥʢʨʝʪʥʠ ʦʪʨʘʩʲʣʘ ʥʘ ʧʨʦʤʠʰʣʝʥʦʩʪʪʘ ʚ ʜʚʘ ʨʝʛʠʦʥʘ ʩʲʩ ʩʨʦʜʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ 
ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʦʪ ɹʲʣʛʘʨʠʷ ʠ ʉʲʨʙʠʷ. ʈʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪʘ ʠ 
ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʝ ʠʥʠʮʠʠʨʘʥʦ ʦʪ ʊʲʨʛʦʚʩʢʦ-ʧʨʦʤʠʰʣʝʥʠʪʝ ʧʘʣʘʪʠ ʚ 
ʜʚʘʪʘ ʨʝʛʠʦʥʘ. ʈʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʦʙʫʯʝʥʠʝ ʚ ʦʥʣʘʡʥ ʩʨʝʜʘ ʩʧʦʤʘʛʘ ʟʘ ʫʯʝʥʝ ʧʦ ʚʩʷʢʦ 
ʚʨʝʤʝ ʠ ʥʘʚʩʷʢʲʜʝ, ʢʘʢʪʦ ʠ ʟʘ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʪʨʘʥʩʥʘʮʠʦʥʘʣʥʦʪʦ ʩʙʣʠʞʘʚʘʥʝ ʚ 
ʧʨʦʬʝʩʠʦʥʘʣʥʘʪʘ ʩʬʝʨʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʦʙʫʯʝʥʠʝ, ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝ, Moodle 

1. ʆʧʛ ʡʥʨʬʤʪ ʠʙ ʨʩʧʭʞʪʡʧʦʙʤʦʧʫʧ ʧʚʩʙʠʧʛʙʦʡʞ ʡ ʧʚʬʰʞʦʡʞ (ʈʇʇ)2 

ɺ ʪʦʚʘ ʩʲʦʙʱʝʥʠʝ ʩʝ ʠʟʣʘʛʘʪ ʦʩʥʦʚʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʢʦʠʪʦ ʩʣʝʜʚʘ ʜʘ ʩʝ 
ʨʘʟʛʣʝʜʘʪ ʧʨʠ ʧʦʜʥʦʚʷʚʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʘ ʦʪ ʂʦʧʝʥʭʘʛʝʥ. ɹʘʟʠʨʘ ʩʝ ʥʘ ʯʝʪʠʨʠʪʝ 
ʧʨʠʦʨʠʪʝʪʘ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʘʪʘ ʨʘʤʢʘ ʟʘ ʝʚʨʦʧʝʡʩʢʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʚ 
ʦʙʣʘʩʪʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʦʙʫʯʝʥʠʝʪʦ ʜʦ 2020 ʛ.: ʫʯʝʥʝʪʦ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ 
ʠ ʤʦʙʠʣʥʦʩʪʪʘ, ʢʘʯʝʩʪʚʦʪʦ ʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ, ʨʘʚʥʦʧʦʩʪʘʚʝʥʦʩʪʪʘ, ʘʢʪʠʚʥʦʪʦ 
ʛʨʘʞʜʘʥʩʢʦ ʫʯʘʩʪʠʝ ʠ ʥʦʚʘʪʦʨʩʪʚʦʪʦ, ʪʚʦʨʯʝʩʪʚʦʪʦ ʠ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦʪʦ. ʊʷ 
ʟʘʩʷʛʘ ʠ ʝʜʠʥ ʦʪ ʘʩʧʝʢʪʠʪʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʇʆʆ. 

ʇʨʦʜʲʣʞʘʚʘʱʦʪʦ ʇʆʆ ʝ ʦʩʦʙʝʥʦ ʧʦʜʭʦʜʷʱʦ ʟʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ 
ʫʯʘʩʪʠʝʪʦ ʚ ʧʘʟʘʨʘ ʥʘ ʪʨʫʜʘ ʥʘ ʠʟʣʦʞʝʥʠ ʥʘ ʨʠʩʢ ʛʨʫʧʠ ʩ ʧʦʤʦʱʪʘ ʥʘ: 

- ʛʲʚʢʘʚʠ ʠ ʤʦʜʫʣʥʠ ʠʥʜʠʚʠʜʫʘʣʥʠ ʧʲʪʠʱʘ ʟʘ ʦʙʫʯʝʥʠʝ; 

- ʦʙʫʯʝʥʠʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʨʘʙʦʪʘ, ʥʘʩʦʯʝʥʦ ʛʣʘʚʥʦ ʢʲʤ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ 
ʢʣʶʯʦʚʠ ʫʤʝʥʠʷ ʠ ʧʦʜʦʙʥʠ. 

                                                                 
2 ʩʲʦʙʱʝʥʠʝ ʥʘ ʢʦʤʠʩʠʷʪʘ ʜʦ ʝʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ, ʩʲʚʝʪʘ, ʝʚʨʦʧʝʡʩʢʠʷ ʠʢʦʥʦʤʠʯʝʩʢʠ ʠ 
ʩʦʮʠʘʣʝʥ ʢʦʤʠʪʝʪ ʠ ʢʦʤʠʪʝʪʘ ʥʘ ʨʝʛʠʦʥʠʪʝ ï ʅʦʚ ʠʤʧʫʣʩ ʟʘ ʝʚʨʦʧʝʡʩʢʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʚ 
ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ ʟʘ ʧʦʜʢʨʝʧʘ ʥʘ ʩʪʨʘʪʝʛʠʷʪʘ Ăɽʚʨʦʧʘ 2020ñ 
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2. ɼʤʧʚʙʤʦʙ ʨʞʩʪʨʞʣʫʡʛʙ ʠʙ ʨʩʧʭʞʪʡʧʦʙʤʦʧʫʧ ʧʚʩʙʠʧʛʙʦʡʞ ʡ ʧʚʬʰʞʦʡʞ ʝʧ 
2020 ʜ. 3 

ɼʦ 2020 ʛ. ʝʚʨʦʧʝʡʩʢʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʇʆʆ ʩʣʝʜʚʘ ʜʘ ʩʪʘʥʘʪ ʧʦ-
ʧʨʠʚʣʝʢʘʪʝʣʥʠ, ʧʨʠʣʦʞʠʤʠ, ʥʘʩʦʯʝʥʠ ʚ ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʢʲʤ 
ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ, ʧʦ-ʠʥʦʚʘʪʠʚʥʠ, ʜʦʩʪʲʧʥʠ ʠ ʛʲʚʢʘʚʠ, ʦʪʢʦʣʢʦʪʦ ʩʘ 
ʧʨʝʟ 2010 ʛ., ʠ ʜʘ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʦʪʣʠʯʥʠ ʧʦʩʪʠʞʝʥʠʷ ʠ ʨʘʚʥʦʧʦʩʪʘʚʝʥʦʩʪ ʚ 
ʫʯʝʥʝʪʦ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ, ʢʘʪʦ ʦʩʠʛʫʨʷʚʘʪ:  

- ʧʨʠʚʣʝʢʘʪʝʣʥʦ ʠ ʧʨʠʦʙʱʘʚʘʱʦ ʇʆʆ ʩ ʚʠʩʦʢʦʢʚʘʣʠʬʠʮʠʨʘʥʠ ʫʯʠʪʝʣʠ ʠ 
ʦʙʫʯʠʪʝʣʠ, ʥʦʚʘʪʦʨʩʢʠ ʤʝʪʦʜʠ ʥʘ ʫʯʝʥʝ, ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 
ʠ ʤʘʪʝʨʠʘʣʥʘ ʙʘʟʘ, ʚʠʩʦʢʘ ʧʨʠʣʦʞʠʤʦʩʪ ʥʘ ʧʘʟʘʨʘ ʥʘ ʪʨʫʜʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠ 
ʟʘ ʧʦ-ʥʘʪʘʪʲʰʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ;  

- ʣʝʩʥʦʜʦʩʪʲʧʥʦ ʠ ʥʘʩʦʯʝʥʦ ʢʲʤ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ ʧʨʦʜʲʣʞʘʚʘʱʦ 
ʇʆʆ ʟʘ ʨʘʙʦʪʥʠʮʠ, ʨʘʙʦʪʦʜʘʪʝʣʠ, ʥʝʟʘʚʠʩʠʤʠ ʧʨʝʜʧʨʠʝʤʘʯʠ ʠ 
ʙʝʟʨʘʙʦʪʥʠ, ʢʦʝʪʦ ʜʘ ʩʧʦʩʦʙʩʪʚʘ ʢʘʢʪʦ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠʪʝ, 
ʪʘʢʘ ʠ ʟʘ ʩʤʷʥʘ ʥʘ ʧʨʦʬʝʩʠʷʪʘ;  

- ʛʲʚʢʘʚʠ ʩʠʩʪʝʤʠ ʟʘ ʇʆʆ, ʧʦʜʭʦʜ, ʩʲʩʨʝʜʦʪʦʯʝʥ ʚʲʨʭʫ ʧʦʩʪʠʛʥʘʪʠʪʝ 
ʨʝʟʫʣʪʘʪʠ ʦʪ ʫʯʝʥʝʪʦ; ʣʝʩʥʦʜʦʩʪʲʧʥʠ ʠ ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʠ ʫʩʣʫʛʠ ʟʘ 
ʠʥʬʦʨʤʘʮʠʷ, ʦʨʠʝʥʪʠʨʘʥʝ ʠ ʢʦʥʩʫʣʪʠʨʘʥʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪé  

ɺ ʢʦʤʶʥʠʢʝʪʦ ʥʘ ʟʘʩʝʜʘʥʠʝʪʦ ʩʝ ʦʪʢʨʦʷʚʘʪ ʦʩʥʦʚʥʠ ʥʘʩʦʢʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 
ʟʘʜʘʯʠ, ʩʚʲʨʟʘʥʠ ʩ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʠ ʦʪʣʠʯʥʠ ʧʦʩʪʠʞʝʥʠʷ ʥʘ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʦʙʫʯʝʥʠʝʪʦ ʚ ʧʨʦʬʝʩʠʦʥʘʣʥʘʪʘ ʩʬʝʨʘ ʠ ʟʘʩʠʣʚʘʥʝʪʦ ʥʘ 
ʝʚʨʦʧʝʡʩʢʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʇʆʆ, ʢʘʪʦ ʩʝ ʘʢʮʝʥʪʠʨʘ ʚʲʨʭʫ: 
ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʦʚʘʮʠʠʪʝ, ʘʜʘʧʪʠʨʘʥʝ ʠ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ), ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘ 
ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʭʦʨʘʪʘ 
ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʢʦʠʪʦ ʜʘ ʠʤ 
ʧʦʟʚʦʣʷʪ ʙʲʨʟʘ ʘʜʘʧʪʘʮʠʷ ʚ ʥʦʚʠʪʝ ʫʩʣʦʚʠʷ.  

ʇʨʠ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠʪʝ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʪʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ 
ʦʙʫʯʝʥʠʝ, ʧʨʦʚʝʞʜʘʱʦ ʩʝ ʚ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʫʯʠʣʠʱʘ ʠ ʮʝʥʪʨʦʚʝ, ʚ ʦʪʜʝʣʥʠʪʝ 
ʩʪʨʘʥʠ ʩʝ ʜʦʩʪʠʛʘ ʜʦ ʝʜʥʠ ʠ ʩʲʱʠ ʩʣʘʙʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ, ʢʦʠʪʦ 
ʩʝ ʠʟʨʘʟʷʚʘʪ ʚ: 

- ʇʨʝʢʘʣʝʥʘ, ʯʝʩʪʦ ʥʝʧʦʜʭʦʜʷʱʘ ʠ ʥʝʘʢʪʫʘʣʥʘ ʪʝʦʨʝʪʠʯʥʘ ʧʦʜʛʦʪʦʚʢʘ; 

- ʉʣʘʙʘ ʧʨʘʢʪʠʯʝʩʢʘ ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʦʧʝʨʘʮʠʠ 
ʠ ʜʝʡʥʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʬʝʩʠʷʪʘ, ʧʨʦʠʟʪʠʯʘʱʘ ʦʪ ʥʠʩʢʦʪʦ ʢʘʯʝʩʪʚʦ ʥʘ 
ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʦʙʫʯʝʥʠʝ ʠ ʣʠʧʩʘ ʥʘ ʥʦʚʦ ʦʙʦʨʫʜʚʘʥʝ; 

                                                                 
3 ʂʦʤʶʥʠʢʝ ʥʘ ʤʠʥʠʩʪʨʠʪʝ ʦʪ ɽʉ, ʦʪʛʦʚʘʨʷʱʠ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ, 
ʝʚʨʦʧʝʡʩʢʠʪʝ ʩʦʮʠʘʣʥʠ ʧʘʨʪʥʴʦʨʠ ʠ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ ʦʪ ʟʘʩʝʜʘʥʠʝ ʟʘ ʧʨʝʨʘʟʛʣʝʞʜʘʥʝ ʥʘ 
ʩʪʨʘʪʝʛʠʯʝʩʢʠʷ ʧʦʜʭʦʜ ʠ ʧʨʠʦʨʠʪʝʪʠʪʝ ʥʘ ʧʨʦʮʝʩʘ ʦʪ ʂʦʧʝʥʭʘʛʝʥ ʟʘ 2011ð2020 ʛ., ʧʨʦʚʝʜʝʥʦ 
ʚ ɹʨʶʞ ʥʘ 7 ʜʝʢʝʤʚʨʠ 2010 ʛ. 
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- ʃʠʧʩʘ ʥʘ ʫʤʝʥʠʷ ʟʘ ʘʥʘʣʠʟ, ʩʧʨʘʚʷʥʝ ʩ ʦʩʦʙʝʥʠ ʩʠʪʫʘʮʠʠ, ʨʝʰʘʚʘʥʝ ʥʘ 
ʧʨʦʙʣʝʤʠ, ʩʘʤʦʩʪʦʷʪʝʣʥʦʩʪ ʚ ʤʠʩʣʝʥʝ ʠ ʜʝʡʩʪʚʠʝ, ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ ʠ 
ʥʦʩʝʥʝ ʥʘ ʦʪʛʦʚʦʨʥʦʩʪ; 

- ʃʠʧʩʘ ʥʘ ʩʦʮʠʘʣʥʠ ʫʤʝʥʠʷ: ʢʦʤʫʥʠʢʘʪʠʚʥʦʩʪ, ʨʘʙʦʪʘ ʚ ʝʢʠʧ, ʩʧʨʘʚʷʥʝ ʩ 
ʢʦʥʬʣʠʢʪʠ. 

ʆʩʚʝʥ ʪʦʚʘ, ʢʦʥʢʫʨʝʥʮʠʷʪʘ ʥʘ ʧʘʟʘʨʘ ʠ ʙʲʨʟʦ ʨʘʟʚʠʚʘʱʠʪʝ ʩʝ ʪʝʭʥʦʣʦʛʠʠ, 
ʯʝʩʪʦ ʚʦʜʷʪ ʜʦ ʦʪʧʘʜʘʥʝ ʥʘ ʦʪʜʝʣʥʠ ʤʦʜʫʣʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʷ ʧʨʦʮʝʩ, ʜʦʨʠ 
ʠʟʯʝʟʚʘʥʝ ʥʘ ʦʪʜʝʣʥʠ ʧʨʦʬʝʩʠʠ. ʊʦʚʘ ʠʟʠʩʢʚʘ ʙʲʨʟʘ ʨʝʘʢʮʠʷ ʟʘ 
ʧʨʝʢʚʘʣʠʬʠʢʘʮʠʷ ʥʘ ʨʘʙʦʪʝʱʠʪʝ, ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ, ʠʣʠ 
ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʚʪʦʨʘ ʧʨʦʬʝʩʠʷ, ʙʝʟ ʦʪʢʲʩʚʘʥʝ ʦʪ ʨʘʙʦʪʘʪʘ.  

ɽʪʦ ʟʘʱʦ ʧʨʠʦʙʱʘʚʘʥʝʪʦ ʥʘ ʨʘʙʦʪʦʜʘʪʝʣʠʪʝ ʠ ʪʝʭʥʠʪʝ ʙʨʘʥʰʦʚʠ ʩʲʶʟʠ ʠ 
ʢʘʤʘʨʠʪʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʚʩʠʯʢʠ ʝʪʘʧʠ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʧʦʢʘʟʚʘʪ, ʯʝ ʚʲʚ ʚʩʠʯʢʠ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ, ʥʘʡ-
ʤʘʣʢʦ ʚʩʷʢʘ ʚʪʦʨʘ ʦʨʛʘʥʠʟʘʮʠʷ/ʬʠʨʤʘ ʠʤʘ ʧʠʩʘʥʘ ʩʪʨʘʪʝʛʠʷ ʠ ʧʦʣʠʪʠʢʘ ʟʘ 
ʦʙʫʯʝʥʠʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʝʨʩʦʥʘʣʘ, ʜʦʢʘʪʦ ʚʩʝ ʦʱʝ ʙʲʣʛʘʨʩʢʠʷʪ ʙʠʟʥʝʩ ʥʝ 
ʝ ʠʟʮʷʣʦ ʫʙʝʜʝʥ ʚ ʧʦʪʨʝʙʥʦʩʪʪʘ ʜʘ ʫʯʘʩʪʚʘ ʘʢʪʠʚʥʦ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ.  

3. ʈʩʧʞʣʫʳʫ VELPRO4 

VELPRO ʝ ʥʘʩʦʯʝʥ ʢʲʤ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʦʙʤʝʥ ʠ ʦʙʫʯʝʥʠʝ, ʠʥʦʚʘʪʠʚʥʦ ʧʨʝʧʦʜʘʚʘʥʝ ʠ ʠʟʫʯʘʚʘʥʝ, 
ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʩʲʚʤʝʩʪʥʠ ʧʨʦʛʨʘʤʠ ʟʘ ʦʙʫʯʝʥʠʝ ʠ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ Ăʫʯʝʥʠʝʪʦ 
ʦʪ ʚʩʷʢʲʜʝ ʠ ʧʦ ʚʩʷʢʦ ʚʨʝʤʝñ ʚ ʪʨʘʥʩʛʨʘʥʠʯʥʠʷ ʨʝʛʠʦʥ. 

ɺ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʝʣʝʤʝʥʪʠ ʠ ʨʝʰʝʥʠʷ, ʢʦʠʪʦ ʩʘ 
ʥʘʙʣʶʜʘʚʘʥʠ ʧʨʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʧʨʦʝʢʪʘ VELPRO, ʟʘ ʜʚʘ ʢʦʥʢʨʝʪʥʠ 
ʦʪʨʘʩʲʣʘ ʥʘ ʧʨʦʤʠʰʣʝʥʦʩʪʪʘ ʚ ʜʚʘ ʨʝʛʠʦʥʘ ʩʲʩ ʩʨʦʜʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ 
ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʦʪ ɹʲʣʛʘʨʠʷ ʠ ʉʲʨʙʠʷ. ʅʘʧʨʘʚʝʥ ʝ ʦʧʠʪ ʜʘ ʩʝ ʦʯʝʨʪʘʷʪ 
ʦʩʥʦʚʥʠ ʥʘʩʦʢʠ ʟʘ ʤʦʜʝʨʥʠʟʘʮʠʷ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʦʙʤʝʥ ʠ ʦʙʫʯʝʥʠʝ, 
ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʩʲʚʤʝʩʪʥʠ ʜʚʫʝʟʠʯʥʠ ʧʨʦʛʨʘʤʠ ʟʘ ʦʙʫʯʝʥʠʝ ʠ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ 
ʣʝʩʥʦʜʦʩʪʲʧʥʘ ʩʨʝʜʘ ʟʘ Ăʫʯʝʥʠʝ ʦʪ ʚʩʷʢʲʜʝ ʠ ʧʦ ʚʩʷʢʦ ʚʨʝʤʝñ. 
ʄʦʜʝʨʥʠʟʘʮʠʷʪʘ ʥʘ ʇʆʆ ʟʘʚʠʩʠ ʧʨʝʜʠ ʚʩʠʯʢʦ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠ 
ʦʙʫʯʠʪʝʣʠʪʝ. ʉ ʮʝʣ ʜʘ ʩʝ ʦʙʣʝʢʯʠ ʘʜʘʧʪʘʮʠʷʪʘ ʥʘ ʥʦʚʦʧʦʩʪʲʧʚʘʱʠʪʝ ʚ ʜʘʜʝʥ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥ ʮʠʢʲʣ, ʜʘ ʠʤ ʩʝ ʜʘʜʝ ʥʝʦʙʭʦʜʠʤʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʨʝʘʣʥʘʪʘ 
ʜʝʡʥʦʩʪ, ʟʘ ʠʟʠʩʢʚʘʥʠʷʪʘ, ʦʪʛʦʚʦʨʥʦʩʪʠʪʝ ʠ ʧʝʨʩʧʝʢʪʠʚʠʪʝ ʥʘ ʜʘʜʝʥʦ ʨʘʙʦʪʥʦ 
ʤʷʩʪʦ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʯʝʥʠʝʪʦ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪ-ʦʙʫʯʠʪʝʣ, 
ʧʨʷʢʦ ʩʚʲʨʟʘʥ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʷ ʧʨʦʮʝʩ, ʢʦʡʪʦ ʠʟʧʲʣʥʷʚʘ ʨʦʣʷʪʘ ʥʘ ʜʦʚʝʨʝʥʦ 
ʣʠʮʝ ʠ ʥʘ ʥʘʩʪʘʚʥʠʢ. 

                                                                 
4 ʇʨʦʛʨʘʤʘ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝ ʟʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʩʣʫʞʠʪʝʣʠʪʝ ʦʪ 
ʪʨʘʥʩʛʨʘʥʠʯʥʠʷ ʨʝʛʠʦʥ ï VELPRO 
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ʇʨʘʢʪʠʯʝʩʢʦʪʦ ʦʙʫʯʝʥʠʝ ʥʘ ʨʝʘʣʥʦ ʨʘʙʦʪʥʦ ʤʷʩʪʦ ʩ ʧʦʤʦʱʪʘ ʥʘ ʥʘʩʪʘʚʥʠʢ 
ʥʝ ʝ ʥʦʚʦ, ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦʪʦ ʪʫʢ ʝ ʚ ʥʦʚʠʪʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʪʝʭʥʠʢʠ, 
ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠ ʧʨʦʛʨʘʤʠ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʝʪʦʜʠʪʝ ʥʘ ʦʥʣʘʡʥ 
ʦʙʫʯʝʥʠʝʪʦ, ʢʦʝʪʦ ʩʝ ʙʘʟʠʨʘ ʥʘ ʩʠʣʥʘʪʘ ʤʦʪʠʚʘʮʠʷ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʠ ʧʦ ʪʦʟʠ 
ʥʘʯʠʥ ʩʝ ʫʣʝʩʥʷʚʘ ʠ ʢʘʯʝʩʪʚʝʥʠʷ ʧʦʜʙʦʨ. 

ʆʧʠʩʘʥʠʷʪ ʧʨʦʝʢʪ ʠʤʘ ʟʘ ʮʝʣ ʦʥʣʘʡʥ ʜʘ ʧʦʜʛʦʪʚʠ ʦʥʣʘʡʥ-ʦʙʫʯʠʪʝʣʠ ʦʪ 
ʦʙʣʘʩʪ ʇʝʨʥʠʢ ʠ ʦʙʣʘʩʪ ʗʙʣʘʥʠʮʘ ʩ ʝʚʨʦʧʝʡʩʢʦ ʥʠʚʦ ʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ ʟʘ 
ʥʫʞʜʠʪʝ ʦʪ ʦʙʫʯʝʥʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʪʨʘʥʩʛʨʘʥʠʯʥʠʷ ʨʝʛʠʦʥ ʠ ʨʝʘʣʠʟʠʨʘʥʝ 
ʥʘ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝ ʥʘʩʦʯʝʥʦ ʢʲʤ ʧʝʨʩʦʥʘʣ ʚ ʪʝʢʩʪʠʣʥʘʪʘ ʧʨʦʤʠʰʣʝʥʦʩʪ ʠ ʚ 
ʤʘʰʠʥʦʩʪʨʦʝʥʝʪʦ. ɿʘ ʜʦʩʪʠʛʘʥʝ ʥʘ ʪʘʟʠ ʮʝʣ ʩʘ ʧʨʠʚʣʝʯʝʥʠ:  

- ʧʨʝʧʦʜʘʚʘʪʝʣʠ ï ʩʧʝʮʠʘʣʠʩʪʠ ʚ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝʪʦ, ʢʦʠʪʦ ʜʘ ʧʦʜʛʦʪʚʷʪ ʠ 
ʧʨʦʚʝʜʘʪ ʦʥʣʘʡʥ ʢʫʨʩ ʟʘ ʙʲʜʝʱʠ ʦʥʣʘʡʥ ʦʙʫʯʠʪʝʣʠ ʠ  

- ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʝʢʩʧʝʨʪʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʢʦʥʢʨʝʪʥʠʪʝ ʧʨʦʬʝʩʠʠ, ʢʦʠʪʦ ʱʝ 
ʢʦʥʩʫʣʪʠʨʘʪ ʤʣʘʜʠʪʝ ʩʧʝʮʠʘʣʠʩʪʠ ï ʙʲʜʝʱʠ ʦʙʫʯʠʪʝʣʠ. 

ɿʘ ʦʙʫʯʠʪʝʣʥʘ ʧʣʘʪʬʦʨʤʘ ʝ ʠʟʧʦʣʟʚʘʥʘ ʚʝʯʝ ʩʪʘʥʘʣʘʪʘ ʧʦʧʫʣʷʨʥʘ ʩʠʩʪʝʤʘ 
Moodle, ʪʲʡ ʢʘʪʦ ʪʷ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʠ ʥʘ ʜʚʘʪʘ ʝʟʠʢʘ ï ʙʲʣʛʘʨʩʢʠ ʠ ʩʨʲʙʩʢʠ.  

ʇʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ ʟʘ ʢʫʨʩʘ ʚ Moodle ʠ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ 
ʩʘʤʠʷ ʢʫʨʩ, ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʨʘʟʥʦʦʙʨʘʟʥʠ ʧʦ ʚʠʜ ʠ ʬʦʨʤʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, 
ʩʨʝʜʩʪʚʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ (ʩʠʥʭʨʦʥʥʘ ʠ ʘʩʠʥʭʨʦʥʥʘ), ʧʨʦʚʝʨʢʘ ʠ ʦʮʝʥʷʚʘʥʝ ʥʘ 
ʟʥʘʥʠʷʪʘ ʠ ʥʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʢʫʨʩʠʩʪʠʪʝ (ʪʝʩʪʚʘʥʝ ʠ ʨʘʟʣʠʯʥʠ ʬʦʨʤʠ ʥʘ 
ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ). ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘʪ ʥʘ ʧʨʘʢʪʠʢʘ: 

ʆʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝʪʦ: 

- ʀʥʜʠʚʠʜʫʘʣʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʨʝʤʝʪʦ ʠ ʪʝʤʧʦʚʝʪʝ ʟʘ ʦʙʫʯʝʥʠʝ, ʚ 
ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ; 

- ɹʲʨʟ ʠ ʣʝʩʝʥ ʜʦʩʪʲʧ ʜʦ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʢʫʨʩʘ, ʜʦ ʥʘʯʠʥʠʪʝ ʟʘ ʧʨʦʚʝʨʢʘ 
ʥʘ ʫʩʚʦʝʥʦʪʦ ʟʥʘʥʠʝ; 

- ɺʲʟʤʦʞʥʦʩʪ ʟʘ ʜʠʨʝʢʪʝʥ ʢʦʥʪʘʢʪ, ʢʘʢʪʦ ʩ ʦʩʪʘʥʘʣʠʪʝ ʫʯʘʩʪʥʠʮʠ ʚ 
ʦʙʫʯʝʥʠʝʪʦ, ʪʘʢʘ ʠ ʩ ʦʙʫʯʠʪʝʣʷ. 

ʆʩʥʦʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʦʙʫʯʝʥʠʝʪʦ: 

- ʉʠʩʪʝʤʥʦʩʪ ï ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷʪʘ, ʫʤʝʥʠʷʪʘ ʠ ʥʘʚʠʮʠʪʝ ʚ ʦʧʨʝʜʝʣʝʥʘ 
ʣʦʛʠʯʝʩʢʘ ʚʨʲʟʢʘ; 

- ʇʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ï ʫʤʝʥʠʷʪʘ ʠ ʟʥʘʥʠʷʪʘ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʛʨʘʜʷʪ, 
ʪʨʷʙʚʘ ʜʘ ʩʘ ʚ ʩʪʨʦʛʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ; 

- ɼʦʩʪʲʧʥʦʩʪ ï ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʤʝʞʜʫ ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ ʤʝʪʦʜʠʪʝ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ. 
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4. ʊʫʩʬʣʫʬʩʙ ʦʙ ʨʩʧʜʩʙʥʙʫʙ 

ʇʨʦʛʨʘʤʘʪʘ ʥʘ ʢʫʨʩʘ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʦʙʫʯʠʪʝʣʠ ʝ ʨʘʟʜʝʣʝʥʘ ʥʘ ʧʝʪ 
ʤʦʜʫʣʘ. ɺʩʝʢʠ ʤʦʜʫʣ ʩʝ ʩʲʩʪʦʠ ʦʪ ʧʦʨʝʜʠʮʘ ʦʪ ʥʷʢʦʣʢʦ ʫʯʝʙʥʠ ʝʜʠʥʠʮʠ. 
ʄʦʜʫʣ 1. ɿʘʧʦʟʥʘʚʘʥʝ ʩ Moodle 

ɺʲʚʝʞʜʘ ʙʲʜʝʱʠʪʝ ʦʙʫʯʠʪʝʣʠ ʚ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʝʪʦ, 
ʟʘʧʦʟʥʘʚʘ ʛʠ ʩ ʥʘʡ-ʚʘʞʥʠʪʝ ʤʫ ʦʩʦʙʝʥʦʩʪʠ, ʜʘʚʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʥʝʦʙʭʦʜʠʤʠʪʝ 
ʪʝʭʥʠʯʝʩʢʠ ʧʦʟʥʘʥʠʷ ʠ ʟʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʩʦʬʪʫʝʨʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʥʘ Moodle. 
ʆʮʝʥʷʚʘʪ ʩʝ ʦʙʱʠʪʝ ʫʤʝʥʠʷ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ 
ʩʨʝʜʩʪʚʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ. ʇʨʘʚʠ ʩʝ ʧʨʝʛʣʝʜ ʠ ʜʝʤʦʥʩʪʨʘʮʠʷ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ 
ʟʘ ʩʠʥʭʨʦʥʝʥ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʢʫʨʩʠʩʪʠʪʝ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ (ʢʦʥʬʝʨʝʥʪʥʘ ʚʨʲʟʢʘ, 
ʩʧʦʜʝʣʷʥʝ ʠ ʧʦʢʘʟʚʘʥʝ ʥʘ ʝʢʨʘʥ), ʘʩʠʥʭʨʦʥʥʠ ʤʝʪʦʜʠ ʥʘ ʢʦʤʫʥʠʢʘʮʠʷ ï 
ʟʘʜʘʚʘʥʝ ʥʘ ʪʝʤʠ ʚʲʚ ʬʦʨʫʤ, ʠʟʧʨʘʱʘʥʝ ʥʘ ʩʲʦʙʱʝʥʠʷ ʠ ʝʣʝʢʪʨʦʥʥʠ ʧʠʩʤʘ. 
ʄʦʜʫʣ 2. ʀʂʊ ʚ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝʪʦ 

ʀʤʘ ʟʘ ʮʝʣ ʜʘ ʜʝʬʠʥʠʨʘ ʩʲʱʥʦʩʪʪʘ ʥʘ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝʪʦ ʚ ʛʣʦʙʘʣʥʘʪʘ 
ʩʬʝʨʘ ʥʘ ʦʥʣʘʡʥ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ. ʊʦʡ ʧʦʟʚʦʣʷʚʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʜʘ 
ʨʘʟʙʝʨʘʪ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʠ ʩʦʮʠʘʣʥʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʩʚʲʨʟʘʥʠ ʩ ʦʥʣʘʡʥ 
ʦʙʫʯʝʥʠʝʪʦ. ɼʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʨʘʟʰʠʨʷʪ ʩʚʦʠʪʝ ʧʦʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʀʂʊ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʩʲʟʜʘʚʘʥʝ ʫʯʝʙʥʠ ʝʜʠʥʠʮʠ. 
ʆʙʫʯʘʝʤʠʪʝ ʧʦʣʫʯʘʚʘʪ ʟʘʜʘʥʠʷ ʠ ʠʟʧʲʣʥʷʚʘʪ ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ ʩ ʮʝʣ ʨʘʟʚʠʪʠʝ 
ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʪʘ. ɺ ʪʦʟʠ ʤʦʜʫʣ ʩʝ ʧʨʦʚʝʨʷʚʘʪ ʠ ʦʮʝʥʷʚʘʪ ʟʥʘʥʠʷʪʘ ʠ 
ʫʤʝʥʠʷʪʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʩ ʮʝʣ ʜʘ ʩʝ ʧʦʚʠʰʠ ʤʦʪʠʚʠʨʘʥʦʩʪʪʘ ʠʤ ʧʨʠ ʨʝʰʘʚʘʥʝ 
ʥʘ ʧʦ-ʩʣʦʞʥʠ ʟʘʜʘʯʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʫʯʝʙʥʠʪʝ ʝʜʠʥʠʮʠ.  

ʄʦʜʫʣ 3. ʉʤʷʥʘ ʥʘ ʨʦʣʷ ʚ Moodle 

ʊʦʟʠ ʤʦʜʫʣ, ʟʘʝʜʥʦ ʩʲʩ ʩʣʝʜʚʘʱʠʪʝ ʜʚʘ ʤʦʜʫʣʘ, ʣʦʛʠʯʝʩʢʠ ʦʙʫʩʣʘʚʷʪ ʝʜʥʘ 
ʦʪʜʝʣʥʘ ʬʘʟʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʙʲʜʝʱʠʪʝ ʦʙʫʯʠʪʝʣʠ ʜʘ 
ʩʲʟʜʘʜʘʪ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʦʙʫʯʠʪʝʣʥʘ ʝʜʠʥʠʮʘ ʠ ʜʘ ʨʝʘʣʠʟʠʨʘʪ ʦʥʣʘʡʥ 
ʦʙʫʯʝʥʠʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ Moodle. ʈʦʣʷʪʘ ʠʤ ʚ ʪʦʚʘ ʦʙʫʯʝʥʠʝ ʩʝ 
ʧʨʦʤʝʥʷ ʦʪ ʦʙʫʯʘʚʘʥʠ ʚ ʦʙʫʯʠʪʝʣʠ. 

ɿʘ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʝʜʠʥ ʫʨʦʢ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ ʥʝ 
ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʯʠʪʘ ʠʟʮʷʣʦ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝʪʦ. 
ʇʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʢʘʯʝʩʪʚʝʥʦ, ʘʢʦ ʥʝ ʝ ʪʷʩʥʦ 
ʩʚʲʨʟʘʥʦ ʩ ʧʨʘʢʪʠʢʘʪʘ. ɿʘʜʲʣʞʠʪʝʣʥʦ ʚʩʷʢʘ ʦʪ ʦʙʫʯʠʪʝʣʥʠʪʝ ʝʜʠʥʠʮʠ ʪʨʷʙʚʘ 
ʜʘ ʩʲʜʲʨʞʘ ʧʨʘʢʪʠʯʝʩʢʠ ʤʦʜʫʣ, ʢʦʡʪʦ ʱʝ ʙʲʜʝ ʨʝʘʣʠʟʠʨʘʥ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ. 
ʇʨʝʜʠ ʜʘ ʩʝ ʩʪʠʛʥʝ ʜʦ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʯʘʩʪ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʦʙʘʯʝ, ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʠʟʤʠʥʝ ʜʲʣʲʛ ʧʲʪ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʧʦʜʛʦʪʦʚʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʠ ʠ ʥʘʪʨʫʧʚʘʥʝ 
ʥʘ ʟʥʘʥʠʷ.  

ɺ ʪʦʟʠ ʤʦʜʫʣ ʩʝ ʧʨʘʚʠ ʦʧʠʪ ʜʘ ʩʝ ʦʙʝʜʠʥʷʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʫʤʝʥʠʷ ʠ 
ʤʝʪʦʜʦʣʦʛʠʷʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʝʢʩʧʝʨʪʠʪʝ ʚ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝʪʦ 
ʩ ʢʦʥʢʨʝʪʥʠʪʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʥʘ ʙʲʜʝʱʠʪʝ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʦʥʣʘʡʥ-ʦʙʫʯʠʪʝʣʠ. 
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ʊʝʤʠʪʝ, ʠʟʙʨʘʥʠ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʦʙʫʯʠʪʝʣʝʥ ʫʨʦʢ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ 
ʙʲʜʘʪ ʧʨʷʢʦ ʩʚʲʨʟʘʥʠ ʩ ʩʧʝʮʠʬʠʯʥʠ ʦʙʣʘʩʪʠ ʥʘ ʦʪʛʦʚʦʨʥʦʩʪ ʠ ʟʘʜʘʯʠ, ʢʦʠʪʦ 
ʠʟʧʲʣʥʷʚʘʪ ʙʲʜʝʱʠʪʝ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʦʥʣʘʡʥ-ʦʙʫʯʠʪʝʣʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʷ 
ʮʠʢʲʣ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʦʪʨʘʩʲʣ. ɿʘ ʜʘ ʙʲʜʝ ʝʬʝʢʪʠʚʥʦ ʝʜʥʦ ʦʙʫʯʝʥʠʝ ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʩʣʝʜʚʘʪ ʥʷʢʦʣʢʦ ʟʘʜʲʣʞʠʪʝʣʥʠ ʩʪʲʧʢʠ, ʧʨʝʟ ʢʦʠʪʦ ʜʘ 
ʧʨʝʤʠʥʝ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʤʫ: 

ʉʪʲʧʢʘ 1. ʁʠʚʧʩ ʦʙ ʫʞʥʙ: 

ɹʲʜʝʱʠʪʝ ʦʙʫʯʠʪʝʣʠ, ʢʘʪʦ ʧʨʝʢʠ ʫʯʘʩʪʥʠʮʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ, ʤʦʞʝ ʥʘʡ-
ʜʦʙʨʝ ʩʘʤʠ ʜʘ ʠʟʙʝʨʘʪ ʪʝʤʘ ʟʘ ʧʲʨʚʠʷ ʩʠ ʦʥʣʘʡʥ ʫʨʦʢ, ʜʘ ʦʧʨʝʜʝʣʷʪ ʮʝʣʠʪʝ, 
ʢʘʪʦ ʦʪʛʦʚʦʨʷʪ ʥʘ ʚʘʞʥʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝʪʦ ʚʲʧʨʦʩʠ: 

- ʂʘʢʚʠ ʫʤʝʥʠʷ ʠ ʢʦʤʧʝʪʝʥʮʠʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠ, ʟʘ ʜʘ ʤʦʞʝ ʨʘʙʦʪʥʠʢʘ ʜʘ 
ʠʟʚʲʨʰʚʘ ʪʦʯʥʦ ʪʘʟʠ ʨʘʙʦʪʘ ʥʘ ʪʦʚʘ ʤʷʩʪʦ. 

- ʂʘʢʚʠ ʩʘ ʫʤʝʥʠʷʪʘ, ʢʦʠʪʦ ʩʘ ʥʘʡ-ʚʘʞʥʠ  

- ʂʦʠ ʦʪ ʦʧʨʝʜʝʣʝʥʠʪʝ ʟʘ ʥʘʡ-ʚʘʞʥʠ ʢʦʤʧʝʪʝʥʮʠʠ, ʣʠʧʩʚʘʪ ʥʘʡ-ʯʝʩʪʦ 
(ʧʨʠ ʥʦʚʦʧʦʩʪʲʧʚʘʱʠ ʠʣʠ ʧʨʝʢʚʘʣʠʬʠʮʠʨʘʱʠ ʩʝ ʨʘʙʦʪʥʠʮʠ) 

- ʂʘʢʚʠ ʩʘ ʫʤʝʥʠʷ ʠ ʟʥʘʥʠʷ ʙʠʭʘ ʙʠʣʠ ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʝʨʠʦʜ ʦʪ 3-4 ʛʦʜʠʥʠ, 
ʢʘʪʦ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ: 

- ʊʝʥʜʝʥʮʠʠʪʝ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʧʘʟʘʨʠʪʝ ʚ ʦʪʨʘʩʲʣʘ 

- ʉʚʝʪʦʚʥʦʪʦ ʨʘʟʚʠʪʠʝ ʠ ʪʝʥʜʝʥʮʠʠ ʚ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʧʨʦʤʝʥʠ 

- ʈʘʟʨʘʙʦʪʚʘʥʝ ʠ ʥʘʚʣʠʟʘʥʝ ʥʘ ʥʦʚʠ ʤʘʪʝʨʠʘʣʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʷ 
ʧʨʦʮʝʩ 
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ʊʦʚʘ ʱʝ ʠʤ ʜʘʜʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʢʦʥʮʝʧʮʠʷ, ʦʪʥʦʩʥʦ 
ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʫʨʦʢʘ, ʜʘ ʠʟʙʝʨʘʪ ʪʝʤʘ, ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʪʝʭʥʠʷ ʦʧʠʪ ʠ 
ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʠʥʪʝʨʝʩʠ, ʟʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʤʦʪʠʚʘʮʠʷ ʠ 
ʢʘʯʝʩʪʚʦ. 

 

ʉʪʲʧʢʘ 2. ʈʤʙʦʡʩʙʦʞ: 

ʌʘʟʘʪʘ ʥʘ ʧʣʘʥʠʨʘʥʝ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʠʟʛʦʪʚʷʥʝ ʥʘ ʧʣʘʥʘ ʟʘ ʨʘʙʦʪʘ, 
ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʯʝʩʢʠ ʧʨʦʮʝʜʫʨʠ ʠ ʠʟʙʦʨ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʨʝʩʫʨʩʠ, 
ʢʦʠʪʦ ʱʝ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ. ɺʘʞʥʘ ʯʘʩʪ ʦʪ ʧʣʘʥʠʨʘʥʝʪʦ ʝ ʨʘʟʜʝʣʷʥʝʪʦ ʥʘ 
ʤʘʪʝʨʠʘʣʘ ʥʘ ʪʝʦʨʝʪʠʯʥʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʘ, ʘʥʘʣʠʪʠʯʥʘ ʯʘʩʪ ʠ ʧʨʘʢʪʠʢʘ. 

ʇʦ ʚʨʝʤʝ ʥʘ ʧʣʘʥʠʨʘʥʝʪʦ, ʦʪ ʧʲʨʚʦʩʪʝʧʝʥʥʦ ʟʥʘʯʝʥʠʝ ʩʘ ʢʦʥʩʫʣʪʘʮʠʠʪʝ 
ʢʘʢʪʦ ʩ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʧʝʜʘʛʦʟʠ, ʪʘʢʘ ʠ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʟʘ ʦʥʣʘʡʥ 
ʦʙʫʯʝʥʠʝ, ʟʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ ʚʩʠʯʢʠ ʧʦʩʪʘʚʝʥʠ ʮʝʣʠ. ʅʘ ʪʘʟʠ ʩʪʲʧʢʘ ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʤʝʞʜʫ ʯʣʝʥʦʚʝʪʝ ʦʪ ʛʨʫʧʘʪʘ, ʟʘ ʜʘ ʥʷʤʘ 
ʧʦʚʪʦʨʝʥʠʝ ʥʘ ʪʝʤʠʪʝ ʠ ʘʢʦ ʠʤʘ ʣʦʛʠʯʝʩʢʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʪʝʤʠ, ʜʘ 
ʩʝ ʥʘʧʨʘʚʠ ʩʲʦʪʚʝʪʝʥ ʧʨʝʭʦʜ.  
ʄʦʜʫʣ 4. ʉʲʟʜʘʚʘʥʝ ʥʘ ʫʯʝʙʥʘ ʝʜʠʥʠʮʘ ʚ Moodle 

ʊʦʟʠ ʤʦʜʫʣ ʬʦʢʫʩʠʨʘ ʚʲʨʭʫ ʩʲʙʠʨʘʥʝʪʦ, ʘʜʘʧʪʠʨʘʥʝʪʦ, ʩʲʟʜʘʚʘʥʝʪʦ ʠ 
ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʟʘ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝʪʦ. 
ʋʯʘʩʪʥʠʮʠʪʝ ʧʨʠʜʦʙʠʚʘʪ ʫʤʝʥʠʷ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʦʪ 
ʧʝʜʘʛʦʛʠʯʝʩʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ, ʢʦʝʪʦ ʱʝ ʠʤ ʧʦʟʚʦʣʠ ʜʘ ʠʟʙʠʨʘʪ ʠ ʧʦʜʜʲʨʞʘʪ 
ʩʠʩʪʝʤʘ ʦʪ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ (ʫʯʝʙʥʘ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʘ, ʫʯʝʙʥʘ ʠʥʪʝʨʥʝʪ 
ʩʪʨʘʥʠʮʘ) ʟʘ ʜʘ ʨʝʘʣʠʟʠʨʘʪ: 

ʉʪʲʧʢʘ 3. ʃʧʦʪʫʩʬʡʩʙʦʞ: 

ɺ ʪʘʟʠ ʩʪʲʧʢʘ ʟʘʧʦʯʚʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʥʘʯʝʨʪʘʥʠʪʝ ʚ ʧʣʘʥʘ ʩʪʨʘʪʝʛʠʠ, 
ʯʨʝʟ ʢʦʠʪʦ ʜʘ ʙʲʜʝ ʦʩʲʱʝʩʪʚʝʥʦ ʦʙʫʯʝʥʠʝʪʦ. ʅʘʙʘʚʷʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ, 
ʩʚʲʨʟʘʥʠ ʩ ʪʝʦʨʝʪʠʯʥʘʪʘ ʯʘʩʪ, ʜʝʤʦʥʩʪʨʘʪʠʚʥʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʘʥʘʣʠʪʠʯʥʠʪʝ 
ʧʨʠʤʝʨʠ, ʚʲʟʤʦʞʥʠ ʧʨʦʙʣʝʤʠ ʠ ʘʣʪʝʨʥʘʪʠʚʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ. 
ʍʫʙʘʚʦ ʝ ʜʘ ʙʲʜʘʪ ʦʙʩʲʜʝʥʠ ʩ ʦʩʪʘʥʘʣʠʪʝ ʦʙʫʯʘʝʤʠ ʘʩʧʝʢʪʠʪʝ ʥʘ ʜʘʜʝʥʘʪʘ 
ʪʝʤʘ, ʨʝʰʝʥʠ ʯʨʝʟ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʊʦʚʘ ʝ 
ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʠ ʟʘ ʫʚʝʣʠʯʘʚʘʥʝ ʦʙʝʤʘ ʥʘ 
ʪʨʘʥʩʛʨʘʥʠʯʥʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʦʪ ʜʚʘʪʘ ʨʘʡʦʥʘ ʟʘ 
ʦʙʤʝʥ ʥʘ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʠ ʢʘʜʨʠ. 
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ʉʪʲʧʢʘ 4. ʉʞʙʤʡʠʡʩʙʦʞ: 

ʉʛʣʦʙʷʚʘʥʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʚ ʮʷʣʦʩʪʥʘ ʦʙʫʯʠʪʝʣʥʘ ʝʜʠʥʠʮʘ, ʢʘʪʦ 
ʩʝ ʩʲʙʣʶʜʘʚʘʪ ʦʩʥʦʚʥʠʪʝ ʮʝʣʠ ʧʦʩʪʘʚʝʥʠ ʚ ʩʪʲʧʢʘ ʨʤʙʦʡʩʙʦʞ. ʊʨʷʙʚʘ ʜʘ ʩʝ 
ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʧʨʘʢʪʠʯʝʩʢʠ ʙʘʟʠʨʘʥʦ ʦʙʫʯʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʲʦʙʨʘʟʠ ʩ 
ʦʧʨʝʜʝʣʝʥʠ ʫʩʣʦʚʠʷ, ʟʘ ʜʘ ʙʲʜʝ ʝʬʝʢʪʠʚʥʦ. ʊʝʟʠ ʫʩʣʦʚʠʷ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ 
ʙʲʜʘʪ ʜʦʙʨʝ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʚ ʫʨʦʢʘ, ʜʘ ʙʲʜʘʪ ʧʦʜʣʦʞʝʥʠ ʥʘ ʜʠʩʢʫʩʠʷ 
ʩʧʦʨʥʠ ʝʣʝʤʝʥʪʠ, ʜʘ ʙʲʜʘʪ ʨʘʟʨʘʙʦʪʝʥʠ ʨʘʟʣʠʯʥʠ ʩʪʨʘʪʝʛʠʠ ʧʨʠ ʧʨʦʤʷʥʘ ʥʘ 
ʯʘʩʪ ʦʪ ʫʩʣʦʚʠʷʪʘ. ʆʩʥʦʚʥʠʪʝ ʠ ʥʘʡ-ʚʘʞʥʠ ʮʝʣʠ, ʢʦʠʪʦ ʩʠ ʧʦʩʪʘʚʷ ʪʦʟʠ ʫʨʦʢ 
ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʦʚʝʨʝʥʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʥʘʙʦʨ ʦʪ ʚʲʟʤʦʞʥʦʩʪʠ (ʪʝʩʪʦʚʝ, 
ʟʘʜʘʯʠ), ʢʦʠʪʦ ʧʨʝʜʣʘʛʘ ʄʦʦdle. ɿʘ ʧʦ-ʜʦʙʨʦ ʫʩʚʦʷʚʘʥʝ ʠ ʦʙʩʲʞʜʘʥʝ ʥʘ 
ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʠʷ ʤʘʪʝʨʠʘʣ ʠ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʜʘ ʙʲʜʝ ʨʘʟʜʝʣʝʥ ʥʘ ʦʪʜʝʣʥʠ 
ʣʦʛʠʯʝʩʢʠ ʩʚʲʨʟʘʥʠ ʤʘʣʢʠ ʝʣʝʤʝʥʪʠ. ʊʦʚʘ ʙʠ ʧʦʤʦʛʥʘʣʦ ʥʘ ʢʫʨʩʠʩʪʠʪʝ ʜʘ 
ʫʩʚʦʷʪ ʧʦ-ʜʦʙʨʝ ʧʨʝʜʣʦʞʝʥʠʪʝ ʠʤ ʚ ʜʝʤʦʥʩʪʨʘʮʠʷʪʘ ʫʤʝʥʠʷ, ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʚ 
ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʤʧʦʚʝʪʝ ʥʘ ʚʲʟʧʨʠʝʤʘʥʝ ʠ ʟʘʧʘʤʝʪʷʚʘʥʝ, ʜʘ ʤʦʛʘʪ ʜʘ 
ʧʦʚʪʘʨʷʪ ʩʘʤʦ ʪʝʟʠ ʯʘʩʪʠ, ʢʦʠʪʦ ʥʝ ʩʘ ʙʠʣʠ ʨʘʟʙʨʘʥʠ ʠ ʫʩʚʦʝʥʠ. ɺ ʫʨʦʢʘ ʟʘ ʧʦ-
ʚʘʞʥʠʪʝ ʫʤʝʥʠʷ, ʝ ʞʝʣʘʪʝʣʥʦ ʠ ʚʢʣʶʯʚʘʥʝ ʥʘ ʚʲʧʨʦʩʠ ʟʘ ʩʘʤʦʦʮʝʥʢʘ, ʟʘ ʜʘ 
ʤʦʞʝ ʦʙʫʯʘʚʘʥʠʷ ʩʘʤ ʜʘ ʧʨʝʮʝʥʠ ʥʠʚʦʪʦ ʥʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʤʘʪʝʨʠʷʪʘ. 

ʉʪʲʧʢʘ 5. ʋʞʪʫʛʙʦʞ: 

ʅʘ ʙʲʜʝʱʠʪʝ ʦʙʫʯʠʪʝʣʠ ʩʝ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʨʘʙʦʪʘʪʘ ʥʘ 
ʢʦʣʝʛʠʪʝ ʩʠ ʚ ʨʦʣʷʪʘ ʥʘ ʦʙʫʯʘʝʤʠ ʚ ʪʝʭʥʠʪʝ ʢʫʨʩʦʚʝ. ʀʤʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ 
ʢʦʤʝʥʪʠʨʘʪ ʠ ʦʮʝʥʷʚʘʪ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʨʘʙʦʪʘ ʥʘ ʩʚʦʠʪʝ ʢʦʣʝʛʠ, ʜʘ ʥʘʧʨʘʚʷʪ 
ʩʚʦʠʪʝ ʤʦʪʠʚʠʨʘʥʠ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʟʘʙʝʣʝʞʢʠ, ʢʘʢʪʦ ʠ ʜʘ ʚʠʜʷʪ ʙʝʣʝʞʢʠʪʝ ʥʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠ ʥʘ ʢʦʣʝʛʠʪʝ ʩʠ ʟʘ ʩʚʦʷ ʢʫʨʩ. ɼʘʚʘ ʠʤ ʩʝ ʚʲʟʤʦʞʥʦʩʪ ʜʘ 
ʢʦʨʠʛʠʨʘʪ ʩʚʦʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ. 

ʄʦʜʫʣ 5. ʌʠʥʘʣʥʦ ʦʮʝʥʷʚʘʥʝ  

ʅʘ ʫʯʘʩʪʥʠʮʠʪʝ ʩʝ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʢʦʥʯʘʪʝʣʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ 
ʧʨʦʝʢʪʠʪʝ. ʇʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʦʙʫʯʠʪʝʣʥʘʪʘ ʝʜʠʥʠʮʘ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 
ʦʙʦʩʥʦʚʘʥʦ ʩ ʪʝʭʥʠʯʝʩʢʠ, ʬʠʥʘʥʩʦʚʠ ʠ ʯʦʚʝʰʢʠ ʧʦʪʨʝʙʥʦʩʪʠ, ʢʦʠʪʦ 
ʟʘʜʦʚʦʣʷʚʘ.  

ʉʪʲʧʢʘ 6. ʇʯʞʦʸʛʙʦʞ: 

ʆʙʫʯʘʝʤʠʪʝ ʧʦʣʫʯʘʚʘʪ ʦʮʝʥʢʘ, ʢʦʷʪʦ ʩʝ ʬʦʨʤʠʨʘ ʦʪ: 

- ʧʦʢʘʟʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʝʢʫʱʠ ʟʘʜʘʯʠ 

- ʨʝʟʫʣʪʘʪʠ ʦʪ ʢʦʣʝʢʪʠʚʥʘʪʘ ʦʮʝʥʢʘ ʟʘ ʧʦʜʛʦʪʚʝʥʘʪʘ ʦʙʫʯʠʪʝʣʥʘ ʪʝʤʘ, 
ʚʢʣʶʯʚʘʱʘ: 

- ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʩʧʝʨʪʠʪʝ ʚ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ; 

- ʦʮʝʥʢʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʟʘ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝ; 

- ʩʨʝʜʥʦ ʘʨʠʪʤʝʪʠʯʥʦ ʦʪ ʦʮʝʥʢʘʪʘ ʥʘ ʢʦʣʝʛʠʪʝ. 

ɻʝʥʝʨʠʨʘʪ ʩʝ ʥʦʚʠ ʮʝʣʠ ʠ ʟʘʜʘʯʠ. ʀ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʟʘʪʚʘʨʷ ʮʠʢʲʣʲʪ. 
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5. ʀʙʣʤʷʰʞʦʡʞ 

ʇʨʦʝʢʪʲʪ ʥʷʤʘ ʘʤʙʠʮʠʷʪʘ ʜʘ ʟʘʤʝʩʪʚʘ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʬʦʨʤʠ ʥʘ ʦʙʫʯʝʥʠʝ, 
ʘ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʦʱʝ ʝʜʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʥʘ ʝʞʝʜʥʝʚʥʠ 
ʧʨʦʙʣʝʤʠ ʠ ʟʘʜʘʯʠ ʧʨʷʢʦ ʩʚʲʨʟʘʥʠ ʩ "ʨʝʘʣʥʠʷ ʞʠʚʦʪ" ʠ ʧʨʠʩʲʱʠ ʥʘ 
ʦʧʨʝʜʝʣʝʥʘ ʧʨʦʬʝʩʠʷ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʘ ʩʪʨʫʢʪʫʨʘ. 

ʆʥʣʘʡʥ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ ʝ ʦʩʦʙʝʥʦ ʧʦʜʭʦʜʷʱʦ ʟʘ ʜʦʧʲʣʥʠʪʝʣʥʘ 
ʢʚʘʣʠʬʠʢʘʮʠʷ ʠʣʠ ʧʨʝʢʚʘʣʠʬʠʢʘʮʠʷ, ʙʝʟ ʦʪʢʲʩʚʘʥʝ ʦʪ ʨʘʙʦʪʘ. 

ʆʙʫʯʝʥʠʝʪʦ ʠʤʘ ʧʦʟʥʘʚʘʪʝʣʝʥ ʠ ʪʚʦʨʯʝʩʢʠ (ʛʨʘʜʠʚʝʥ) ʭʘʨʘʢʪʝʨ. ʆʥʣʘʡʥ 
ʦʙʫʯʝʥʠʝʪʦ ʠʟʠʩʢʚʘ ʩʠʣʥʘ ʤʦʪʠʚʘʮʠʷ, ʘʢʪʠʚʥʦʩʪ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦ 
ʩʘʤʦʦʙʫʯʝʥʠʝ. ʊʦʚʘ ʝ ʚ ʦʩʦʙʝʥʘ ʩʠʣʘ ʢʘʢʪʦ ʟʘ ʦʙʫʯʘʝʤʠʪʝ, ʪʘʢʘ ʠ ʟʘ 
ʦʙʫʯʠʪʝʣʠʪʝ.  

ɿʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʧʣʘʥʠʨʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʚʩʝʢʠ ʫʨʦʢ ʩʝ ʠʟʚʲʨʰʚʘ 
ʧʨʦʫʯʚʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʧʨʦʙʣʝʤʘ, ʢʦʡʪʦ ʱʝ ʩʝ ʦʧʠʩʚʘ, ʧʨʘʚʠ ʩʝ ʧʦʜʙʦʨ ʥʘ 
ʩʨʝʜʩʪʚʘʪʘ, ʯʨʝʟ ʢʦʠʪʦ ʱʝ ʙʲʜʝ ʨʝʘʣʠʟʠʨʘʥ. ʊʦʚʘ ʥʘʩʲʨʯʘʚʘ ʫʯʘʩʪʥʠʮʠʪʝ ʚ 
ʦʙʫʯʝʥʠʝʪʦ ʜʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʪ ʝʣʝʢʪʨʦʥʥʠʪʝ ʩʠ ʫʤʝʥʠʷ, ʚʲʟʧʠʪʘʚʘ 
ʠʥʠʮʠʘʪʠʚʥʦʩʪ, ʣʶʙʦʟʥʘʪʝʣʥʦʩʪ, ʢʨʠʪʠʯʥʦ ʤʠʩʣʝʥʝ, ʦʙʝʢʪʠʚʥʦʩʪ ʧʨʠ 
ʦʮʝʥʷʚʘʥʝ ʥʘ ʩʠʪʫʘʮʠʠ, ʜʘʣʥʦʚʠʜʥʦʩʪ ʧʨʠ ʜʲʣʛʦʩʨʦʯʥʦ ʠ ʢʨʘʪʢʦʩʨʦʯʥʦ 
ʧʣʘʥʠʨʘʥʝ. 

ʄʦʞʝ ʙʠ ʥʘʡ-ʚʘʞʥʠʷʪ ʧʨʠʥʦʩ ʥʘ ʪʦʟʠ ʧʨʦʝʢʪ ʝ ʥʝʬʦʨʤʘʣʥʦʪʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʘʨʪʥʴʦʨʠ ʦʪ ʩʲʩʝʜʥʠ ʩʪʨʘʥʠ, ʠʤʘʱʠ ʟʘ ʮʝʣ 
ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ, ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʙʱʘ ʮʝʣ. 
ʉʧʦʜʝʣʷʥʝʪʦ ʥʘ ʥʘʣʠʯʥʠʷ ʦʧʠʪ ʠ Ăʜʦʙʨʠ ʧʨʘʢʪʠʢʠñ ʚ ʇʆʆ ʙʠ ʤʦʛʣʦ ʜʘ ʫʝʜʥʘʢʚʠ 
ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʷ ʠ ʩʲʟʜʘʜʝ ʚʨʲʟʢʠ ʤʝʞʜʫ ʧʘʟʘʨʘ ʥʘ ʪʨʫʜʘ ʚ 
ʜʚʝʪʝ ʙʣʠʟʢʠ ʧʦ ʝʟʠʢ ʠ ʢʫʣʪʫʨʘ ʩʪʨʘʥʠ. 
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ʏʨʝʟ ʪʦʟʠ ʜʚʫʩʪʨʘʥʝʥ ʧʨʦʝʢʪ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʠʥʪʝʛʨʘʮʠʷ 
ʥʘ ʦʙʫʯʠʪʝʣʥʠʪʝ ʧʨʦʛʨʘʤʠ ʥʘ ʨʘʟʣʠʯʥʠ ʩʪʨʘʥʠ, ʩ ʮʝʣ ʜʘ ʩʝ ʜʘʜʝ ʧʦ-ʛʦʣʷʤ 
ʜʦʩʪʲʧ ʜʦ ʦʙʫʯʝʥʠʝ ʠʣʠ ʨʘʙʦʪʘ ʠ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʧʦ-ʛʦʣʷʤʘ ʤʦʙʠʣʥʦʩʪ ʟʘ 
ʣʠʮʘ ʠ ʜʨʫʛʠ ʦʨʛʘʥʠʟʘʮʠʠ. 
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Abstract: This paper considers some aspects of the professional education, viewed through 
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ʈʝʟʶʤʝ: ʈʘʙʦʪʘʪʘ ʧʨʝʜʩʪʘʚʷ ʩʦʬʪʫʝʨʥʘ ʩʠʩʪʝʤʘ CloudLog, ʯʠʷʪʦ ʮʝʣ ʝ ʜʘ 
ʨʘʟʨʝʰʠ ʦʩʥʦʚʥʠʪʝ ʧʨʦʙʣʝʤʠ ʧʨʠ ʨʘʙʦʪʘʪʘ ʩ ʣʦʛʦʚʝ ʦʪ ʤʥʦʞʝʩʪʚʦ ʠʟʪʦʯʥʠʮʠ. 
CloudLog ʝ cloud ʙʘʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʩʲʙʠʨʘʥʝ, ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʩʲʭʨʘʥʷʚʘʥʝ ʠ 
ʘʥʘʣʠʟ ʥʘ ʣʦʛʦʚʝ. CloudLog ʠʟʧʦʣʟʚʘ cloud ʫʝʙ ʫʩʣʫʛʠʪʝ, ʧʨʝʜʦʩʪʘʚʝʥʠ ʦʪ 
Amazon.com (AWS). ɼʘʥʥʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ cloud ʙʘʟʠʨʘʥʘʪʘ ʙʘʟʘ ʜʘʥʥʠ SimpleDB, ʘ 
ʢʦʜʲʪ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʥʘ 2 ʠʣʠ ʧʦʚʝʯʝ EC2 ʠʥʩʪʘʥʮʠʠ, 
ʨʘʟʧʦʣʦʞʝʥʠ ʟʘʜ Elastic Load Balancer ʩ ʮʝʣ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦ-ʛʦʣʷʤʘ ʥʘʜʝʞʜʥʦʩʪ ʠ 
ʭʦʨʠʟʦʥʪʘʣʥʘ ʤʘʱʘʙʠʨʫʝʤʦʩʪ. ʎʷʣʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ ʦʪ ʠ ʢʲʤ ʫʝʙ ʧʨʠʣʦʞʝʥʠʝʪʦ ʝ 
ʠʟʮʷʣʦ ʢʨʠʧʪʠʨʘʥʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: cloud computing, cloud ʙʘʟʠʨʘʥʠ ʩʠʩʪʝʤʠ, ʣʦʛʦʚʠ ʩʲʦʙʱʝʥʠʷ 

1. ɻʳʛʞʝʞʦʡʞ 

ɺʩʷʢʘ ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʚʦʷ ʭʘʨʜʫʝʨ ʠ ʦʧʝʨʘʮʠʦʥʥʘ 
ʩʠʩʪʝʤʘ, ʠʤʘ ʤʝʭʘʥʠʟʲʤ ʟʘ ʟʘʧʠʩʚʘʥʝ ʥʘ ʩʲʙʠʪʠʷʪʘ, ʢʦʠʪʦ ʩʝ ʩʣʫʯʚʘʪ ʧʨʠ 
ʨʘʙʦʪʘ ʩ ʥʝʷ, ʪ. ʥʘʨ. ʣʦʛʦʚʝ. ʊʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʠʥʪʝʨʝʩ ʟʘ ʦʙʠʢʥʦʚʝʥʠʷ 
ʧʦʪʨʝʙʠʪʝʣ, ʥʦ ʠʤʘʪ ʢʣʶʯʦʚʘ ʨʦʣʷ ʚ ʨʘʙʦʪʘʪʘ ʥʘ ʩʠʩʪʝʤʥʠʪʝ ʠ ʤʨʝʞʦʚʠ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ. ʇʲʨʚʦʥʘʯʘʣʥʦ ʣʦʛʦʚʝʪʝ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʩʘʤʦ ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ 
ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ, ʥʦ ʚ ʥʘʰʠ ʜʥʠ ʪʝ ʩʣʫʞʘʪ ʠ ʟʘ ʤʥʦʛʦ ʜʨʫʛʠ ʮʝʣʠ ʢʘʪʦ: 
ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʩʠʩʪʝʤʠ ʠ ʤʨʝʞʠ, ʟʘʧʠʩʚʘʥʝ ʥʘ ʠʟʚʲʨʰʚʘʥʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ 
ʜʝʡʥʦʩʪʠ ʠ ʦʪʢʨʠʚʘʥʝ ʥʘ ʦʧʠʪʠ ʟʘ ʥʝʧʨʘʚʦʤʝʨʥʠ ʦʧʝʨʘʮʠʠ. 

ɼʦʙʨʠʪʝ ʧʨʘʢʪʠʢʠ, ʬʠʨʤʝʥʠʪʝ ʧʦʣʠʪʠʢʠ ʠ ʜʦʨʠ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ ʚ ʥʷʢʦʠ 
ʩʪʨʘʥʠ ʠʟʠʩʢʚʘʪ ʦʪ ʀʊ ʦʪʜʝʣʠʪʝ ʜʘ ʧʦʜʜʲʨʞʘʪ ʪʦʯʝʥ ʨʝʛʠʩʪʲʨ ʥʘ ʚʩʠʯʢʠ 
ʩʲʙʠʪʠʷ, ʩʣʫʯʠʣʠ ʩʝ ʩ ʫʧʨʘʚʣʷʚʘʥʠʪʝ ʦʪ ʪʷʭ ʩʠʩʪʝʤʠ, ʩ ʮʝʣ ʜʘ ʩʝ ʜʘʜʝ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʥʘ ʜʦʧʲʣʥʠʪʝʣʝʥ ʘʥʘʣʠʟ. 
ʇʨʘʚʝʥʝʪʦ ʥʘ ʪʘʢʲʚ ʘʥʘʣʠʟ ʟʘ ʚʩʷʢʘ ʝʜʥʘ ʩʠʩʪʝʤʘ ʧʦʦʪʜʝʣʥʦ ʝ ʥʝ ʩʘʤʦ 
ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʨʝʤʝʝʤʢʦ, ʥʦ ʠ ʩʨʘʚʥʠʪʝʣʥʦ ʥʝʩʠʛʫʨʥʦ, ʟʘʱʦʪʦ ʥʘʧʨʠʤʝʨ ʝ 
ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʢʦʤʧʨʦʤʝʪʠʨʘ ʥʷʢʦʷ ʦʪ ʩʠʩʪʝʤʠʪʝ ʚ ʜʘʜʝʥʘ ʤʨʝʞʘ ʠ ʜʘ ʩʝ 
ʧʨʠʢʨʠʷʪ ʩʣʝʜʠʪʝ ʢʘʪʦ ʩʝ ʟʘʣʠʯʘʪ ʯʘʩʪʠ ʦʪ ʣʦʛʦʚʝʪʝ ʥʘ ʪʘʟʠ ʤʘʰʠʥʘ. 

ɺ ʧʨʘʢʪʠʢʘʪʘ ʩʝ ʠʟʧʦʣʟʚʘʪ 4 ʤʦʜʝʣʘ ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʣʦʛʦʚʝ ʚ 
ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʙʨʦʷ ʥʘ ʩʠʩʪʝʤʠʪʝ, ʢʦʠʪʦ ʛʝʥʝʨʠʨʘʪ ʜʘʥʥʠ ʠ ʠʟʙʦʨʘ ʥʘ ʤʷʩʪʦ ʟʘ 
ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʪʝʟʠ ʜʘʥʥʠ: ʩʲʭʨʘʥʷʚʘʥʝ ʚʲʚ ʬʘʡʣʦʚʝ ʧʨʠ ʝʜʥʘ ʩʠʩʪʝʤʘ 
(ʦʙʠʢʥʦʚʝʥʦ ʥʘ ʪʚʲʨʜʠʷ ʜʠʩʢ), ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʩʲʭʨʘʥʷʚʘʥʝ ʚʲʚ ʬʘʡʣʦʚʝ ʧʨʠ 
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ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤʠ (ʦʙʠʢʥʦʚʝʥʦ ʥʘ ʪʚʲʨʜʠʷ ʜʠʩʢ ʥʘ ʩʲʨʚʲʨ), ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ 
ʩʲʭʨʘʥʷʚʘʥʝ ʚ ʙʘʟʘ ʜʘʥʥʠ (ʥʘ ʩʲʨʚʲʨ) ʧʨʠ ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤʠ ʠ 
ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʩʲʭʨʘʥʷʚʘʥʝ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʝʞʜʠʥʥʠ ʚʲʟʣʠ (ʢʦʠʪʦ 
ʩʲʙʠʨʘʪ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʥʷʢʦʣʢʦ ʠʟʪʦʯʥʠʢʘ ʠ ʷ ʧʨʝʜʘʚʘʪ ʥʘ ʝʜʠʥ ʮʝʥʪʨʘʣʝʥ 
ʩʲʨʚʲʨ). ʇʦʩʣʝʜʥʠʷʪ ʤʦʜʝʣ ʝ ʥʘʡ-h ʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥ, ʧʦʨʘʜʠ ʧʨʦʛʨʝʩʠʨʘʱʦʪʦ 
ʨʘʟʨʘʩʪʚʘʥʝ ʥʘ ʩʠʩʪʝʤʠʪʝ ʠ ʤʨʝʞʠʪʝ. 

ʉʲʱʝʩʪʚʫʚʘʪ ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤʠ, ʦʙʨʘʙʦʪʚʘʱʠ ʣʦʛʦʚʝ: syslog-ng [10] 
ʟʘ UNIX/Linux ʩ ʙʝʟʧʣʘʪʥʘ ʠ ʧʣʘʪʝʥʘ ʚʝʨʩʠʷ (syslog-ng Premium Edition), 
ʨʘʙʦʪʝʱʠ ʚ ʨʝʞʠʤʠ ï ʢʣʠʝʥʪ, ʤʝʞʜʠʥʝʥ ʚʲʟʝʣ ʠʣʠ ʩʲʨʚʲʨ; syslog-ng Windows 
Agent [10] ʟʘ Windows ʟʘ ʨʝʞʠʤ ʩʲʨʚʲʨ; Rsyslog [11] ʩ ʦʪʚʦʨʝʥ ʢʦʜ ʟʘ 
UNIX/Linux, BSD ʠ Solaris; WinSyslog [9] ʟʘ Windows, ʨʘʙʦʪʝʱʦ ʚ ʨʝʞʠʤ ʩʲʨʚʲʨ; 
Kiwi Syslog Server [5] ʟʘ Windows ʩ ʙʝʟʧʣʘʪʥʘ ʠ ʧʣʘʪʝʥʘ ʚʝʨʩʠʷ, ʨʘʙʦʪʝʱʦ ʚ 
ʨʝʞʠʤ ʩʲʨʚʲʨ; ʫʝʙ ʙʘʟʠʨʘʥʦ ʙʝʟʧʣʘʪʥʦ ʧʨʠʣʦʞʝʥʠʝ LogAnalyzer [2], 
ʠʟʧʦʣʟʚʘʥʦ ʩ Rsyslog ʟʘ ʧʨʝʛʣʝʜ ʠ ʘʥʘʣʠʟ ʥʘ ʣʦʛʦʚʝ; ʫʝʙ ʙʘʟʠʨʘʥʦ ʧʨʠʣʦʞʝʥʠʝ 
LogZilla [6] ʟʘ ʧʨʝʛʣʝʜ ʠ ʘʥʘʣʠʟ ʥʘ ʩʲʦʙʱʝʥʠʷ, ʨʘʙʦʪʝʱʦ ʩ syslog-ng ʠ ʜʨ. 

ʅʘʡ-ʦʩʥʦʚʥʠʪʝ ʥʝʜʦʩʪʘʪʲʮʠ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʩʠʩʪʝʤʠ ʩʘ: ʨʘʙʦʪʘ ʩʘʤʦ ʩ 
ʦʧʨʝʜʝʣʝʥʠ ʦʧʝʨʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, ʦʛʨʘʥʠʯʝʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʛʨʘʬʠʯʝʥ 
ʘʥʘʣʠʟ, ʣʠʧʩʘ ʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ, ʥʝʫʜʦʙʥʦ ʠ ʩʣʦʞʥʦ 
ʟʘʜʘʚʘʥʝ ʥʘ ʧʨʘʚʠʣʘʪʘ ʟʘ ʬʠʣʪʨʠʨʘʥʝ ʥʘ ʩʲʦʙʱʝʥʠʷʪʘ ʠ ʥʝʝʬʝʢʪʠʚʥʘ 
ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʩʲʦʙʱʝʥʠʷʪʘ. 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʣʘʯʥʠ ʫʩʣʫʛʠ (cloud computing) [3, 4, 7, 8] ʝ ʥʘʯʠʥ ʥʘ 
ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʨʘʙʦʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʩʠʩʪʝʤʠ, ʧʨʠ ʢʦʡʪʦ ʢʦʤʧʶʪʲʨʥʠ 
ʨʝʩʫʨʩʠ ʢʘʪʦ ʧʨʦʮʝʩʦʨʥʦ ʚʨʝʤʝ, ʦʧʝʨʘʪʠʚʥʘ ʧʘʤʝʪ ʠ ʜʠʩʢʦʚʦ ʤʷʩʪʦ ʤʦʛʘʪ ʜʘ 
ʙʲʜʘʪ ʜʠʥʘʤʠʯʥʦ ʧʨʦʤʝʥʷʥʠ ʯʨʝʟ ʥʘʙʦʨ ʦʪ ʧʨʝʜʣʘʛʘʥʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʫʝʙ 
ʫʩʣʫʛʠ. 

ʂʦʥʮʝʧʮʠʷʪʘ cloud computing ʧʨʦʤʝʥʠ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʙʠʟʥʝʩʲʪ ʦʧʝʨʠʨʘ, 
ʩʲʭʨʘʥʷʚʘ ʠ ʟʘʱʠʪʘʚʘ ʩʚʦʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʨʝʩʫʨʩʠ. ɺʩʝ ʧʦʚʝʯʝ 
ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʤʠʥʘʚʘʪ ʢʲʤ ʠʟʧʦʣʟʚʘʥʝ ʥʘ cloud ʙʘʟʠʨʘʥʠ ʨʝʰʝʥʠʷ ʧʦʨʘʜʠ 
ʪʷʭʥʘʪʘ ʦʛʨʦʤʥʘ ʛʲʚʢʘʚʦʩʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʧʝʨʘʪʠʚʥʠ ʨʘʟʭʦʜʠ. ʆʩʥʦʚʥʠʪʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ cloud ʙʘʟʠʨʘʥʠʪʝ ʨʝʰʝʥʠʷ ʩʘ: 

- ʜʠʥʘʤʠʯʥʦ ʫʚʝʣʠʯʘʚʘʥʝ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʨʝʩʫʨʩʠ ʚ 
ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʢʫʱʠʪʝ ʥʫʞʜʠ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ; 

- ʟʘʧʣʘʱʘʥʝ ʩʘʤʦ ʟʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʨʝʩʫʨʩʠ; 

- ʣʠʧʩʘ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʠʥʚʝʩʪʠʮʠʷ ʚ ʭʘʨʜʫʝʨ. 

CloudLog ʝ ʩʦʬʪʫʝʨʥʘ ʩʠʩʪʝʤʘ, ʯʠʷʪʦ ʮʝʣ ʝ ʜʘ ʨʘʟʨʝʰʠ ʦʩʥʦʚʥʠʪʝ 
ʧʨʦʙʣʝʤʠ ʧʨʠ ʨʘʙʦʪʘʪʘ ʩ ʣʦʛʦʚʝ ʦʪ ʤʥʦʞʝʩʪʚʦ ʠʟʪʦʯʥʠʮʠ. ʇʨʠʣʦʞʝʥʠʝʪʦ ʜʘʚʘ 
ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʩʠʩʪʝʤʥʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ ʠ ʨʘʟʨʘʙʦʪʯʠʮʠ ʜʘ ʩʣʝʜʷʪ ʢʘʢʚʦ ʩʝ 
ʩʣʫʯʚʘ ʩ ʜʘʜʝʥʘ ʀʊ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚ ʧʦʯʪʠ ʨʝʘʣʥʦ ʚʨʝʤʝ. ʉʠʩʪʝʤʘʪʘ 
ʧʨʝʜʦʩʪʘʚʷ ʥʘʙʦʨ ʦʪ ʫʝʙ ʫʩʣʫʛʠ ʟʘ ʟʘʧʠʩ ʥʘ ʣʦʛʦʚʠ ʜʘʥʥʠ ʠ ʫʝʙ ʠʥʪʝʨʬʝʡʩ ʟʘ 
ʧʨʝʛʣʝʜ ʠ ʘʥʘʣʠʟ ʥʘ ʩʲʙʨʘʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. CloudLog ʠʟʧʦʣʟʚʘ cloud ʫʝʙ 
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ʫʩʣʫʛʠʪʝ, ʧʨʝʜʦʩʪʘʚʝʥʠ ʦʪ Amazon.com (Amazon Web Services (AWS)). ɼʘʥʥʠ 
ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ SimpleDB, ʘ ʢʦʜʲʪ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʥʘ 
2 ʠʣʠ ʧʦʚʝʯʝ EC2 ʠʥʩʪʘʥʮʠʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʟʘʜ Elastic Load Balancer, ʩ ʮʝʣ 
ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦ-ʛʦʣʷʤʘ ʥʘʜʝʞʜʥʦʩʪ ʠ ʭʦʨʠʟʦʥʪʘʣʥʘ ʤʘʱʘʙʠʨʫʝʤʦʩʪ. ʎʷʣʘʪʘ 
ʢʦʤʫʥʠʢʘʮʠʷ ʦʪ ʠ ʢʲʤ ʫʝʙ ʧʨʠʣʦʞʝʥʠʝʪʦ ʝ ʠʟʮʷʣʦ ʢʨʠʧʪʠʨʘʥʘ. ʇʨʦʮʝʩʲʪ ʥʘ 
ʘʥʘʣʠʟ ʥʘ ʩʲʙʨʘʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʝ ʥʘʧʨʘʚʝʥ ʠʥʪʫʠʪʠʚʝʥ ʠ ʧʨʠʷʪʝʥ ʯʨʝʟ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʛʨʘʬʠʢʠ ʠ ʠʥʪʝʨʘʢʪʠʚʥʠ ʪʘʙʣʠʮʠ. 

CloudLog ʝ ʠʟʛʨʘʜʝʥʘ ʢʘʪʦ ʨʘʟʰʠʨʝʥʠʝ ʥʘ ʩʠʩʪʝʤʘʪʘ S-Syslog [1], ʢʘʪʦ 
ʠʟʧʦʣʟʚʘ ʥʘʧʲʣʥʦ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʥʝʡʥʘʪʘ ʯʘʩʪ S-Syslog Web. 

2. ʊʡʪʫʞʥʙ S-Syslog 

S-Syslog [1] ʝ ʩʠʩʪʝʤʘ ʟʘ ʩʲʙʠʨʘʥʝ, ʢʣʘʩʠʬʠʢʘʮʠʷ, ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ 
ʩʲʭʨʘʥʷʚʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʩʲʙʠʪʠʷ, ʨʝʛʠʩʪʨʠʨʘʥʠ ʯʨʝʟ syslog ʧʨʦʪʦʢʦʣʘ ʦʪ 
ʫʩʪʨʦʡʩʪʚʘ ʢʘʪʦ ʧʝʨʩʦʥʘʣʥʠ ʢʦʤʧʶʪʨʠ, ʧʨʠʥʪʝʨʠ, ʨʫʪʝʨʠ ʠ ʜʨʫʛʠ. ʉʠʩʪʝʤʘʪʘ 
ʨʝʘʣʠʟʠʨʘ ʤʦʜʝʣʘ ʟʘ ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʣʦʛʦʚʝ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ 
ʥʘ ʤʝʞʜʠʥʥʠ ʚʲʟʣʠ. ʊʷ ʦʩʠʛʫʨʷʚʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʱʠʪʘ ʥʘ 
ʩʲʙʨʘʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʧʲʣʝʥ ʜʦʩʪʲʧ ʜʦ ʥʝʷ. S-Syslog ʫʣʝʩʥʷʚʘ ʧʨʦʮʝʩʘ ʥʘ 
ʘʥʘʣʠʟ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʛʨʘʬʠʢʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʤʝʥʷʪ ʦʪ 
ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ. 

ʉʠʩʪʝʤʘʪʘ ʝ ʩʲʩʪʘʚʝʥʘ ʦʪ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ ï S-Syslog Collector ʠ S-Syslog 
Web.  

S-Syslog Collector ʝ JAVA ʧʨʠʣʦʞʝʥʠʝ, ʢʦʝʪʦ ʨʘʙʦʪʠ ʢʘʪʦ syslog ʩʲʨʚʲʨ ʠ 
ʠʟʧʲʣʥʷʚʘ ʨʦʣʷʪʘ ʥʘ ʤʝʞʜʠʥʝʥ ʚʲʟʝʣ. ʊʦ ʧʨʠʝʤʘ ʩʲʦʙʱʝʥʠʷ, ʢʣʘʩʠʬʠʮʠʨʘ ʛʠ 
ʠ ʠʟʧʨʘʱʘ ʦʙʨʘʙʦʪʝʥʠʪʝ ʜʘʥʥʠ ʢʲʤ S-Syslog Web. ʊʘʤ ʪʝ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ ʙʘʟʘ 
ʜʘʥʥʠ, ʛʦʪʦʚʠ ʟʘ ʘʥʘʣʠʟ. ʂʦʤʫʥʠʢʘʮʠʷʪʘ ʤʝʞʜʫ ʜʚʝʪʝ ʧʨʠʣʦʞʝʥʠʷ ʩʝ ʠʟʛʨʘʞʜʘ 
ʯʨʝʟ RESTful API. 

ʇʨʠ ʩʪʘʨʪʠʨʘʥʝʪʦ ʩʠ S-Syslog Collector ʩʝ ʩʚʲʨʟʚʘ ʩʲʩ S-Syslog Web ʠ 
ʠʟʧʦʣʟʚʘʡʢʠ API ʬʫʥʢʮʠʠ ʧʨʘʚʠ ʟʘʷʚʢʘ ʟʘ ʘʢʪʫʘʣʥʠʪʝ ʧʨʘʚʠʣʘ ʟʘ 
ʢʣʘʩʠʬʠʢʘʮʠʷ. ʉʣʝʜ ʢʘʪʦ ʛʠ ʧʦʣʫʯʠ ʩʝ ʩʲʟʜʘʚʘ ʪʷʭʥʦ ʣʦʢʘʣʥʦ ʢʦʧʠʝ, ʢʦʝʪʦ ʩʝ 
ʠʟʧʦʣʟʚʘ ʧʨʠ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʜʘʥʥʠʪʝ. ʇʨʠ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʩʲʦʙʱʝʥʠʝ ʪʦ ʩʝ 
ʢʣʘʩʠʬʠʮʠʨʘ ʠ ʢʨʘʡʥʠʷʪ ʨʝʟʫʣʪʘʪ ʩʝ ʠʟʧʨʘʱʘ ʢʲʤ S-Syslog Web. S-Syslog Web 
ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʩʠʩʪʝʤʥʠʪʝ ʠ ʤʨʝʞʦʚʠʪʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ ʜʘ ʩʣʝʜʷʪ ʢʘʢʚʦ 
ʩʝ ʩʣʫʯʚʘ ʩ ʮʷʣʘʪʘ ʀʊ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʚ ʧʦʯʪʠ ʨʝʘʣʥʦ ʚʨʝʤʝ 
ʦʪ ʚʩʷʢʦ ʤʷʩʪʦ ʠ ʧʦ ʚʩʷʢʦ ʚʨʝʤʝ.  

S-Syslog Collector ʧʨʠʝʤʘ syslog ʩʲʦʙʱʝʥʠʷ ʧʦ 3 ʨʘʟʣʠʯʥʠ ʢʘʥʘʣʘ: 
ʩʪʘʥʜʘʨʪʥʘʪʘ ʟʘ syslog ʧʨʦʪʦʢʦʣʘ UDP ʚʨʲʟʢʘ, ʥʘʜʝʞʜʥʘʪʘ TCP ʚʨʲʟʢʘ ʠ TCP 
ʚʨʲʟʢʘ, ʟʘʱʠʪʝʥʘ ʩ SSL.  

ɿʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʩʲʦʙʱʝʥʠʷʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʜʲʨʚʦʚʠʜʥʘ ʡʝʨʘʨʭʠʷ ʦʪ 
ʨʝʛʫʣʷʨʥʠ ʠʟʨʘʟʠ, ʪ. ʝ. ʧʨʘʚʠʣʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚ ʜʲʨʚʦ, 
ʯʠʠʪʦ ʚʲʟʣʠ ʩʲʜʲʨʞʘʪ ʨʝʛʫʣʷʨʥʠ ʠʟʨʘʟʠ. ʉ ʮʝʣ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦ-ʛʦʣʷʤʘ 
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ʝʬʝʢʪʠʚʥʦʩʪ ʚʲʟʣʠʪʝ ʩ ʦʙʱ ʨʦʜʠʪʝʣ, ʢʦʠʪʦ ʩʘ ʥʘ ʝʜʥʦ ʥʠʚʦ ʚ ʡʝʨʘʨʭʠʷʪʘ, 
ʧʦʣʫʯʘʚʘʪ ʨʘʟʣʠʯʥʠ ʧʨʠʦʨʠʪʝʪʠ. ʉʣʝʜ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʜʦʩʪʘʪʲʯʥʦ ʜʘʥʥʠ 
ʧʨʠʣʦʞʝʥʠʝʪʦ ʤʦʞʝ ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ ʦʧʨʝʜʝʣʠ ʧʨʠʦʨʠʪʝʪʘ ʥʘ ʦʪʜʝʣʥʠʪʝ 
ʧʨʘʚʠʣʘ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʙʨʦʷ ʩʲʦʙʱʝʥʠʷ, ʢʦʠʪʦ ʪʝ ʩʘ ʢʣʘʩʠʬʠʮʠʨʘʣʠ. 

ʂʦʤʫʥʠʢʘʮʠʷʪʘ ʤʝʞʜʫ ʚʩʠʯʢʠ ʫʯʘʩʪʥʠʮʠ ʠ S-Syslog Web ʧʨʦʪʠʯʘ ʠʟʮʷʣʦ 
ʯʨʝʟ HTTPS ʧʨʦʪʦʢʦʣʘ. ʊʦʚʘ ʧʨʘʚʠ ʥʝʚʲʟʤʦʞʥʦ ʧʘʩʠʚʥʦʪʦ ʧʦʜʩʣʫʰʚʘʥʝ ʥʘ 
ʪʨʘʬʠʢʘ ʠ ʦʩʠʛʫʨʷʚʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʥʠʚʦ ʥʘ ʩʠʛʫʨʥʦʩʪ ʟʘ ʩʠʩʪʝʤʘʪʘ. 

S-Syslog Web ʧʨʠʣʦʞʝʥʠʝʪʦ ʝ ʠʟʛʨʘʜʝʥʦ ʚ ʦʙʝʢʪʦ-ʦʨʠʝʥʪʠʨʘʥ ʩʪʠʣ ʥʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʦʪ ʥʷʢʦʣʢʦ ʤʦʜʫʣʘ ʟʘ: ʨʘʙʦʪʘ ʩʲʩ ʩʲʦʙʱʝʥʠʷ, ʛʨʘʬʠʯʝʥ ʘʥʘʣʠʟ, 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʩʠʩʪʝʤʥʠ ʩʪʘʪʠʩʪʠʢʠ ʠ ʨʘʙʦʪʘ ʩ ʧʨʘʚʠʣʘ ʟʘ 
ʢʣʘʩʠʬʠʢʘʮʠʷ. ʇʨʠʣʦʞʝʥʠʝʪʦ ʠʟʧʦʣʟʚʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠ 
ʨʝʘʣʠʟʠʨʘʥ ʤʦʜʝʣ ʟʘ ʤʥʦʛʦʝʟʠʯʥʘ ʧʦʜʜʨʲʞʢʘ ʩ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʣʝʩʥʦ ʜʦʙʘʚʷʥʝ 
ʥʘ ʥʦʚʠ ʝʟʠʮʠ. 

ʄʦʜʫʣʲʪ ʟʘ ʨʘʙʦʪʘ ʩ ʧʨʘʚʠʣʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʠʤʘ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ: 
ʜʲʨʚʦʚʠʜʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʥʘʣʠʯʥʠʪʝ ʧʨʘʚʠʣʘ; ʜʦʙʘʚʷʥʝ ʥʘ ʥʦʚʦ ʧʨʘʚʠʣʦ; 
ʨʝʜʘʢʪʠʨʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʦ ʧʨʘʚʠʣʦ; ʠʟʪʨʠʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʦ ʧʨʘʚʠʣʦ; 
ʧʨʝʤʝʩʪʚʘʥʝ ʚ ʜʲʨʚʦʪʦ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʦ ʧʨʘʚʠʣʦ ʠ ʘʚʪʦʤʘʪʠʯʥʦ ʦʧʨʝʜʝʣʷʥʝ 
ʥʘ ʧʨʠʦʨʠʪʝʪʠʪʝ ʥʘ ʧʨʘʚʠʣʘʪʘ ʥʘ ʜʘʜʝʥʦ ʥʠʚʦ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʥʘʪʨʫʧʘʥʠʪʝ ʜʦ 
ʤʦʤʝʥʪʘ ʜʘʥʥʠ. 

ʆʩʪʘʥʘʣʠʪʝ ʤʦʜʫʣʠ ʟʘ ʨʘʙʦʪʘ ʩʲʩ ʩʲʦʙʱʝʥʠʷ, ʛʨʘʬʠʯʝʥ ʘʥʘʣʠʟ, 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠ ʩʠʩʪʝʤʥʠ ʩʪʘʪʠʩʪʠʢʠ ʩʘ ʜʝʪʘʡʣʥʦ ʦʧʠʩʘʥʠ ʚ ʪ. 
5, ʪ. ʢ. ʪʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦ ʩ ʤʘʣʢʠ ʧʦʜʦʙʨʝʥʠʷ ʚ ʧʨʝʜʩʪʘʚʷʥʘʪʘ cloud 
ʙʘʟʠʨʘʥʘ ʩʠʩʪʝʤʘ. 

3. ʇʚʲʙ ʪʮʞʥʙ ʦʙ CloudLog  

CloudLog ʝ cloud ʙʘʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʩʲʙʠʨʘʥʝ, ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ 
ʩʲʭʨʘʥʷʚʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʣʦʛʦʚʝ. ʅʘ ʌʠʛʫʨʘ 1 ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʩʭʝʤʘ ʥʘ 
ʨʘʙʦʪʘʪʘ ʥʘ CloudLog. 

ʇʨʠʣʦʞʝʥʠʝ, ʨʘʙʦʪʝʱʦ ʥʘ ʜʘʜʝʥ ʧʨʠʣʦʞʝʥ ʩʲʨʚʲʨ ʠʟʧʨʘʱʘ ʣʦʛʦʚʠ ʜʘʥʥʠ 
ʢʲʤ CloudLog, ʠʟʚʲʨʰʚʘʡʢʠ HTTPS POST ʟʘʷʚʢʘ ʢʲʤ ʘʜʨʝʩ, ʧʨʠʥʘʜʣʝʞʘʱ ʥʘ 
Elastic Load Balancer (ELB). ELB ʘʚʪʦʤʘʪʠʯʥʦ ʨʘʟʧʨʝʜʝʣʷ ʚʭʦʜʷʱʠʷ ʪʨʘʬʠʢ 
ʢʲʤ ʥʷʢʦʣʢʦ ʨʘʟʣʠʯʥʠ Amazon EC2 ʠʥʩʪʘʥʮʠʠ. ʊʘʢʘ ʩʝ ʧʦʩʪʠʛʘ ʧʦ-ʛʦʣʷʤʘ 
ʥʘʜʝʞʜʥʦʩʪ ʠ ʤʘʱʘʙʠʨʫʝʤʦʩʪ ʥʘ ʫʩʣʫʛʘʪʘ, ʪʲʡ ʢʘʪʦ ʟʘ ʥʝʷ ʦʪʛʦʚʘʨʷʪ ʥʷʢʦʣʢʦ 
ʥʝʟʘʚʠʩʠʤʠ ʝʜʥʘ ʦʪ ʜʨʫʛʘ ʤʘʰʠʥʠ. ɺʲʚ ʚʩʝʢʠ ʤʦʤʝʥʪ ʦʪ ʚʨʝʤʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʜʦʙʘʚʝʥʠ ʥʦʚʠ EC2 ʠʥʩʪʘʥʮʠʠ, ʘʢʦ ʪʝʢʫʱʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʛʦ 
ʠʟʠʩʢʚʘ. ELB ʩʣʝʜʠ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʚʩʷʢʘ ʦʪʜʝʣʥʘ ʠʥʩʪʘʥʮʠʷ, ʩʚʲʨʟʘʥʘ ʩ ʥʝʛʦ 
ʠ ʧʨʠ ʧʨʦʙʣʝʤ ʩ ʥʷʢʦʷ ʦʪ ʪʷʭ, ʪʨʘʬʠʢʲʪ ʩʝ ʧʨʝʥʘʩʦʯʚʘ ʢʲʤ ʜʨʫʛʘ, ʜʦʢʘʪʦ ʪʦʡ ʥʝ 
ʙʲʜʝ ʦʪʩʪʨʘʥʝʥ. 

ELB ʧʦʜʜʲʨʞʘ ʧʨʝʢʲʩʚʘʥʝ ʥʘ SSL ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʥʘ ʥʠʚʦ load balancer. ʇʦ 
ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʦʩʠʛʫʨʷʚʘ ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ SSL ʩʝʨʪʠʬʠʢʘʪʠʪʝ ʠ 
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ʠʟʥʘʩʷʥʝ ʥʘ ʟʘʜʘʯʘʪʘ ʧʦ ʜʝʢʨʠʧʪʠʨʘʥʝ ʥʘ ʪʨʘʬʠʢʘ ʦʪ ʢʨʘʡʥʠʪʝ ʩʲʨʚʲʨʠ ʢʲʤ 
load balancer-a. ʂʦʤʫʥʠʢʘʮʠʷʪʘ ʤʝʞʜʫ ELB ʠ EC2 ʠʥʩʪʘʥʮʠʠʪʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ 
ʯʨʝʟ HTTP ʧʨʦʪʦʢʦʣʘ. 

 

ʌʠʛʫʨʘ 1. ʆʙʱʘ ʩʭʝʤʘ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ CloudLog 

CloudLog ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʩʠʩʪʝʤʥʠʪʝ ʠ ʤʨʝʞʦʚʠʪʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ ʜʘ 
ʩʣʝʜʷʪ ʢʘʢʚʦ ʩʝ ʩʣʫʯʚʘ ʩ ʮʷʣʘʪʘ ʀʊ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʚ ʧʦʯʪʠ 
ʨʝʘʣʥʦ ʚʨʝʤʝ. ʊʝ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʧʨʠʣʦʞʝʥʠʝʪʦ ʦʪ ʚʩʷʢʦ ʤʷʩʪʦ ʠ ʧʦ ʚʩʷʢʦ 
ʚʨʝʤʝ. ɽʜʠʥʩʪʚʝʥʦʪʦ, ʢʦʝʪʦ ʠʤ ʝ ʥʝʦʙʭʦʜʠʤʦ ʝ ʀʥʪʝʨʥʝʪ ʚʨʲʟʢʘ ʠ ʢʦʤʧʶʪʲʨ ʩ 
ʠʥʩʪʘʣʠʨʘʥ ʫʝʙ ʙʨʘʫʟʲʨ.  

CloudLog ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʟʘʧʠʩ ʥʘ ʥʦʚʠ ʩʲʦʙʱʝʥʠʷ ʯʨʝʟ ʫʝʙ 
ʫʩʣʫʛʠ (web services). ʊʦʚʘ ʧʨʘʚʠ ʣʝʩʥʘ ʠʥʪʝʛʨʘʮʠʷʪʘ Ⱬ ʩ ʚʝʯʝ ʩʲʱʝʩʪʚʫʚʘʱʠ 
ʩʦʬʪʫʝʨʥʠ ʠ ʭʘʨʜʫʝʨʥʠ ʩʠʩʪʝʤʠ. 

ʋʝʙ ʫʩʣʫʛʠʪʝ ʩʘ ʢʣʶʯʦʚʦ ʩʨʝʜʩʪʚʦ ʧʨʠ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ʧʨʠʣʦʞʝʥʠʷ, 
ʥʘʧʠʩʘʥʠ ʥʘ ʨʘʟʣʠʯʥʠ ʝʟʠʮʠ ʠ ʨʘʙʦʪʝʱʠ ʧʦʜ ʨʘʟʣʠʯʥʠ ʧʣʘʪʬʦʨʤʠ. 
ʉʲʱʝʩʪʚʫʚʘʪ ʜʚʘ ʦʩʥʦʚʥʠ ʧʦʜʭʦʜʘ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʠʤ: SOAP ʠ REST. 
ɺʲʧʨʝʢʠ ʛʦʣʷʤʘʪʘ ʧʦʧʫʣʷʨʥʦʩʪ ʥʘ SOAP ʧʨʦʪʦʢʦʣʘ ʚ ʤʠʥʘʣʦʪʦ, ʜʥʝʩ ʩʝ 
ʥʘʙʣʶʜʘʚʘ ʧʦʩʪʝʧʝʥʥʦʪʦ ʤʫ ʠʟʤʝʩʪʚʘʥʝ ʦʪ REST ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠ 
ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʫʝʙ ʫʩʣʫʛʠ. REST ʝ ʠʟʙʨʘʥ ʢʘʪʦ ʧʨʦʪʦʢʦʣ ʟʘ ʫʝʙ ʫʩʣʫʛʠʪʝ, 
ʧʨʝʜʣʘʛʘʥʠ ʦʪ CloudLog. ʆʩʥʦʚʥʘʪʘ ʧʨʠʯʠʥʘ ʟʘ ʪʦʚʘ ʝ ʣʝʩʥʦʪʘʪʘ ʥʘ ʩʲʟʜʘʚʘʥʝ 
ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ REST ʙʘʟʠʨʘʥʠ ʫʩʣʫʛʠ. ɺʩʝʢʠ ʨʘʟʨʘʙʦʪʯʠʢ ʧʦʟʥʘʚʘʱ HTTP ʠ 



86 VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 

 

XML ʤʦʞʝ ʣʝʩʥʦ ʠ ʙʲʨʟʦ ʜʘ ʩʲʟʜʘʜʝ REST ʙʘʟʠʨʘʥʘ ʫʝʙ ʫʩʣʫʛʘ ʙʝʟ ʜʘ ʠʤʘ 
ʥʫʞʜʘ ʦʪ ʢʘʢʚʠʪʦ ʠ ʜʘ ʝ ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʨʝʜʩʪʚʘ ʠ ʠʥʩʪʨʫʤʝʥʪʠ.  

ɿʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ API ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʩʝ ʠʟʧʦʣʟʚʘ HTTP Basic ʤʝʪʦʜʲʪ. 
ʊʦʡ ʝ ʧʨʦʝʢʪʠʨʘʥ, ʟʘ ʜʘ ʜʘʜʝ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʙʨʘʫʟʲʨʘ ʠʣʠ ʜʨʫʛʘ ʢʣʠʝʥʪʩʢʘ 
ʧʨʦʛʨʘʤʘ ʜʘ ʠʟʧʨʘʪʠ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʠʤʝ ʠ ʧʘʨʦʣʘ ʢʲʤ ʫʝʙ ʩʲʨʚʲʨʘ ʟʘʝʜʥʦ ʩʲʩ 
ʟʘʷʚʢʘ ʟʘ ʢʦʥʢʨʝʪʝʥ ʨʝʩʫʨʩ. ɺ CloudLog ʪʝʟʠ ʜʘʥʥʠ ʩʘ ʥʘʧʲʣʥʦ ʟʘʱʠʪʝʥʠ, ʪʲʡ 
ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ HTTPS ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʮʷʣʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ ʝ ʢʨʠʧʪʠʨʘʥʦ. 

4. ɽʙʦʦʡ ʦʙ CloudLog 

ɼʘʥʥʠʪʝ, ʩ ʢʦʠʪʦ ʨʘʙʦʪʠ ʩʠʩʪʝʤʘʪʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ cloud ʙʘʟʠʨʘʥʘʪʘ ʙʘʟʘ 
ʜʘʥʥʠ SimpleDB. ʊʘʟʠ ʙʘʟʘ ʜʘʥʥʠ ʝ ʠʟʙʨʘʥʘ, ʟʘʱʦʪʦ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ 
ʟʘʢʫʧʫʚʘ, ʠʥʩʪʘʣʠʨʘ ʠ ʧʦʜʜʲʨʞʘ ʥʠʢʘʢʲʚ ʭʘʨʜʫʝʨ, ʥʠʪʦ ʧʲʢ ʜʘ ʩʝ ʢʦʥʬʠʛʫʨʠʨʘ 
ʥʷʢʘʢʲʚ ʩʦʬʪʫʝʨ. ʆʩʚʝʥ ʪʦʚʘ ʚʨʝʤʝʪʦ ʟʘ ʜʠʟʘʡʥ ʥʘ ʙʘʟʘʪʘ ʜʘʥʥʠ ʝ 
ʠʟʢʣʶʯʠʪʝʣʥʦ ʤʘʣʢʦ, ʪʲʡ ʢʘʪʦ ʧʨʦʤʝʥʠʪʝ ʚ ʩʪʨʫʢʪʫʨʘʪʘ ʩʘ ʣʝʩʥʠ ʟʘ 
ʠʟʧʲʣʥʝʥʠʝ ʠ ʥʝ ʧʨʝʯʘʪ ʥʘ ʥʦʨʤʘʣʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʧʨʠʣʦʞʝʥʠʷʪʘ, ʢʦʠʪʦ ʷ 
ʠʟʧʦʣʟʚʘʪ. SimpleDB ʘʚʪʦʤʘʪʠʯʥʦ ʦʩʠʛʫʨʷʚʘ ʜʦʩʪʘʪʲʯʥʦ ʜʠʩʢʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ 
ʠ ʧʨʦʮʝʩʦʨʥʦ ʚʨʝʤʝ, ʢʘʪʦ ʨʘʟʧʨʝʜʝʣʷ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʦ 
ʜʠʩʢʦʚʝ ʠ ʦʪʜʝʣʥʠ ʩʲʨʚʲʨʠ, ʢʦʛʘʪʦ ʪʦʚʘ ʝ ʥʝʦʙʭʦʜʠʤʦ. ʊʷ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ 
ʥʘʜʝʞʜʥʘ, ʪʲʡ ʢʘʪʦ ʜʘʥʥʠʪʝ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʥʘ ʥʷʢʦʣʢʦ ʤʝʩʪʘ ʝʜʥʦʚʨʝʤʝʥʥʦ. 
ʊʦʚʘ ʠʟʢʣʶʯʚʘ ʥʫʞʜʘʪʘ ʦʪ ʥʘʙʣʶʜʝʥʠʝ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʨʝʟʝʨʚʥʠ ʢʦʧʠʷ, ʥʘʤʝʩʘ 
ʦʪ ʩʪʨʘʥʘ ʥʘ ʩʠʩʪʝʤʝʥ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʠ ʦʩʠʛʫʨʷʚʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʥʠʚʦ ʥʘ 
ʥʘʜʝʞʜʥʦʩʪ ʟʘ ʩʠʩʪʝʤʘʪʘ CloudLog. ɼʦʩʪʲʧʲʪ ʜʦ SimpleDB ʝ ʨʝʘʣʠʟʠʨʘʥ ʯʨʝʟ 
SOAP ʙʘʟʠʨʘʥʠ ʫʝʙ ʫʩʣʫʛʠ. 

SimpleDB ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʨʝʣʘʮʠʦʥʥʠ ʙʘʟʠ ʜʘʥʥʠ ʧʦ ʪʦʚʘ, 
ʯʝ ʧʨʠ ʥʝʷ ʣʠʧʩʚʘ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ʪʘʙʣʠʮʘ. ɺʤʝʩʪʦ ʚ ʪʘʙʣʠʮʠ ʜʘʥʥʠʪʝ ʩʝ 
ʛʨʫʧʠʨʘʪ ʚ ʜʦʤʝʡʥʠ (domains). ɺʩʝʢʠ ʜʦʤʝʡʥ ʩʲʱʝʩʪʚʫʚʘ ʚ ʨʘʤʢʠʪʝ ʥʘ 
ʢʦʥʢʨʝʪʝʥ AWS ʘʢʘʫʥʪ ʠ ʠʤʘ ʫʥʠʢʘʣʥʦ ʠʤʝ. 

SimpleDB ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʯʘʩʪʠʯʥʦ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ 
ʢʘʪʦ ʦʪʜʝʣʥʠʪʝ ʟʘʧʠʩʠ ʩʘ ʧʦʜʦʙʥʠ, ʥʦ ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʜʘ ʩʘ ʝʜʥʘʢʚʠ ʧʦ 
ʩʪʨʫʢʪʫʨʘ. ɺʩʠʯʢʠ ʜʘʥʥʠ, ʩʲʭʨʘʥʝʥʠ ʚ SimpleDB, ʩʝ ʠʥʜʝʢʩʠʨʘʪ ʘʚʪʦʤʘʪʠʯʥʦ. 

ɺʩʝʢʠ ʟʘʧʠʩ ʚ ʝʜʠʥ SimpleDB ʜʦʤʝʡʥ ʠʤʘ ʘʪʨʠʙʫʪʠ ʠ ʠʤʝ, ʢʦʝʪʦ ʪʨʷʙʚʘ ʜʘ 
ʝ ʫʥʠʢʘʣʥʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʜʦʤʝʡʥʘ. ɸʪʨʠʙʫʪʠʪʝ ʩʘ ʜʚʦʡʢʠ ʦʪ ʚʠʜʘ ʠʤʝ-ʩʪʦʡʥʦʩʪ. 
ɺʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʘʪʨʠʙʫʪʠ ʩʝ ʪʨʝʪʠʨʘʪ ʢʘʪʦ ʥʠʟʦʚʝ. 

ɼʦʙʘʚʷʥʝʪʦ, ʠʟʪʨʠʚʘʥʝʪʦ ʠ ʧʨʦʤʷʥʘʪʘ ʥʘ ʟʘʧʠʩʠ ʩʪʘʚʘ ʯʨʝʟ SimpleDB API. 
ɿʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʟʘʷʚʢʠ ʩʝ ʠʟʧʦʣʟʚʘ SQL ʧʦʜʦʙʝʥ ʝʟʠʢ. ɺ SimpleDB ʥʝ ʩʝ 
ʧʦʜʜʲʨʞʘʪ ʩʲʝʜʠʥʝʥʠʷ (joins) ʥʘ ʜʘʥʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʜʦʤʝʡʥʠ. ɺʤʝʩʪʦ ʪʦʚʘ 
ʜʘʥʥʠʪʝ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ ʜʝʥʦʨʤʘʣʠʟʠʨʘʥ ʚʠʜ ʩ ʮʝʣ ʧʦ-ʙʲʨʟʠʷ ʜʦʩʪʲʧ ʜʦ ʪʷʭ. 

ɿʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʩʘ ʩʲʟʜʘʜʝʥʠ 4 ʜʦʤʝʡʥʘ, ʚ ʢʦʠʪʦ ʩʝ ʧʘʟʷʪ 
ʜʘʥʥʠʪʝ ʟʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ, API ʧʦʪʨʝʙʠʪʝʣʠʪʝ, 
ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʩʝʩʠʠ ʥʘ ʫʝʙ ʠʥʪʝʨʬʝʡʩʘ ʠ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʩʲʦʙʱʝʥʠʷ. 
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ʇʘʨʦʣʠʪʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠ API ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʩʝ 
ʩʲʭʨʘʥʷʚʘʪ ʢʘʪʦ SHA-256 ʭʝʰ ʩ ʮʝʣ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʩʠʛʫʨʥʦʩʪ. 

5. ɻʳʠʥʧʟʦʧʪʫʡ ʦʙ CloudLog 

ʇʨʠʣʦʞʝʥʠʝʪʦ ʝ ʠʟʛʨʘʜʝʥʦ ʚ ʦʙʝʢʪʥʦ ʦʨʠʝʥʪʠʨʘʥ ʩʪʠʣ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. 
ʀʟʧʦʣʟʚʘʥʘ ʝ MVC (Model-View-Controller) ʘʨʭʠʪʝʢʪʫʨʘ, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ 
ʨʘʟʜʝʣʝʥʠʝʪʦ ʥʘ ʙʠʟʥʝʩ ʣʦʛʠʢʘʪʘ ʦʪ ʛʨʘʬʠʯʥʠʷ ʠʥʪʝʨʬʝʡʩ ʠ ʜʘʥʥʠʪʝ. 

ʉʠʩʪʝʤʘʪʘ ʠʟʧʦʣʟʚʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠ ʨʝʘʣʠʟʠʨʘʥ ʤʦʜʝʣ ʟʘ 
ʤʥʦʛʦʝʟʠʯʥʘ ʧʦʜʜʨʲʞʢʘ. ʊʦʟʠ ʧʦʜʭʦʜ ʧʨʘʚʠ ʠʟʢʣʶʯʠʪʝʣʥʦ ʣʝʩʥʦ ʜʦʙʘʚʷʥʝʪʦ 
ʥʘ ʥʦʚʠ ʝʟʠʮʠ. 

ʇʨʠʣʦʞʝʥʠʝʪʦ ʩʲʜʲʨʞʘ ʥʷʢʦʣʢʦ ʤʦʜʫʣʘ ʟʘ: ʨʘʙʦʪʘ ʩʲʩ ʩʲʦʙʱʝʥʠʷ, 
ʛʨʘʬʠʯʝʥ ʘʥʘʣʠʟ, ʩʠʩʪʝʤʥʠ ʩʪʘʪʠʩʪʠʢʠ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, 
ʘʚʪʦʤʘʪʠʯʥʦ ʠʟʚʝʩʪʷʚʘʥʝ ʠ ʠʤʧʦʨʪ ʥʘ ʜʘʥʥʠ. 

ʄʦʜʫʣʲʪ ʟʘ ʨʘʙʦʪʘ ʩʲʩ ʩʲʦʙʱʝʥʠʷ ʧʨʝʜʣʘʛʘ ʩʣʝʜʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ:  

- ʉʧʠʩʲʢ ʩ ʚʩʠʯʢʠ ʨʝʛʠʩʪʨʠʨʘʥʠ ʩʲʙʠʪʠʷ ʩ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʦʨʪʠʨʘʥʝ ʧʦ 
ʧʦʢʘʟʘʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

- ʌʠʣʪʨʠʨʘʥʝ ʥʘ ʩʲʦʙʱʝʥʠʷʪʘ ʧʦ ʜʘʪʘ, ʠʟʪʦʯʥʠʢ, ʭʦʩʪ ʠ ʩʲʜʲʨʞʘʥʠʝ ʥʘ 
ʩʲʦʙʱʝʥʠʝʪʦ; 

- ɼʝʪʘʡʣʝʥ ʧʨʝʛʣʝʜ ʥʘ ʩʲʦʙʱʝʥʠʝ. 

ʄʦʜʫʣʲʪ ʟʘ ʛʨʘʬʠʯʝʥ ʘʥʘʣʠʟ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ:  

- ɿʘʜʘʚʘʥʝ ʥʘ ʬʠʣʪʨʠ ʟʘ ʩʲʦʙʱʝʥʠʷʪʘ, ʫʯʘʩʪʚʘʱʠ ʚ ʘʥʘʣʠʟʘ ï ʜʘʪʘ, 
ʠʟʪʦʯʥʠʢ, ʭʦʩʪ ʠ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʩʲʦʙʱʝʥʠʝʪʦ; 

- ɻʨʘʬʠʢʠ ʥʘ ʩʲʦʙʱʝʥʠʷʪʘ, ʛʨʫʧʠʨʘʥʠ ʧʦ ʯʘʩ, ʜʝʥ ʦʪ ʩʝʜʤʠʮʘʪʘ, ʩʝʜʤʠʮʘ, 
ʤʝʩʝʮ ʠʣʠ ʛʦʜʠʥʘ. 

ʄʦʜʫʣʲʪ ʟʘ ʘʚʪʦʤʘʪʠʯʥʦ ʠʟʚʝʩʪʷʚʘʥʝ ʧʨʝʜʦʩʪʘʚʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ 
ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʜʝʬʠʥʠʨʘʪ ʧʨʘʚʠʣʘ ʟʘ ʠʟʧʨʘʱʘʥʝ ʥʘ e-mail ʩʲʦʙʱʝʥʠʷ. ʂʦʛʘʪʦ 
ʩʠʩʪʝʤʘʪʘ ʨʝʛʠʩʪʨʠʨʘ ʣʦʛʦʚʦ ʩʲʦʙʱʝʥʠʝ, ʦʪʛʦʚʘʨʷʱʦ ʥʘ ʢʨʠʪʝʨʠʠʪʝ ʥʘ ʜʘʜʝʥʦ 
ʧʨʘʚʠʣʦ, ʠʟʧʨʘʱʘ e-mail ʥʘ ʧʦʩʦʯʝʥ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ ʘʜʨʝʩ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ 
ʥʘʤʘʣʷʚʘ ʚʨʝʤʝʪʦ ʟʘ ʨʝʘʢʮʠʷ ʧʨʠ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʢʨʠʪʠʯʥʠ ʩʲʙʠʪʠʷ. 
ʇʦʣʫʯʘʪʝʣʠʪʝ, ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ ʪʝʤʘʪʘ ʥʘ ʠʟʚʝʩʪʠʝʪʦ ʩʝ ʟʘʜʘʚʘʪ ʢʘʪʦ ʯʘʩʪ ʦʪ 
ʜʝʬʠʥʠʮʠʷʪʘ ʥʘ ʧʨʘʚʠʣʘʪʘ ʟʘ ʠʟʚʝʩʪʷʚʘʥʝ. 

ʄʦʜʫʣʲʪ ʟʘ ʠʤʧʦʨʪ ʥʘ ʜʘʥʥʠ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ:  

- ʀʤʧʦʨʪ ʥʘ ʜʘʥʥʠ ʯʨʝʟ ʜʠʨʝʢʪʥʘ ʚʨʲʟʢʘ ʩ MySQL ʩʲʨʚʲʨ. ʇʦʜʜʲʨʞʘ ʩʝ 
syslog-ng ʬʦʨʤʘʪ ʥʘ ʙʘʟʘʪʘ ʜʘʥʥʠ; 

- ʀʤʧʦʨʪ ʥʘ ʜʘʥʥʠ ʦʪ CSV ʬʘʡʣʦʚʝ. ʇʦʪʨʝʙʠʪʝʣʷʪ ʟʘʜʘʚʘ ʚʨʲʟʢʘ ʤʝʞʜʫ 
ʜʘʥʥʠʪʝ ʦʪ CSV ʬʘʡʣʘ ʠ ʧʦʜʜʲʨʞʘʥʘʪʘ ʚ CloudLog ʠʥʬʦʨʤʘʮʠʷ. 
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ʏʨʝʟ ʤʦʜʫʣʘ ʧʦʪʨʝʙʠʪʝʣʷʪ ʩʲʟʜʘʚʘ ʟʘʷʚʢʘ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʠʤʧʦʨʪ. 
ʉʘʤʠʷʪ ʧʨʦʮʝʩ ʥʘ ʠʤʧʦʨʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʤʥʦʛʦ ʚʨʝʤʝʝʤʲʢ ʠ ʟʘʪʦʚʘ ʩʝ 
ʠʟʚʲʨʰʚʘ ʦʪ ʨʝʛʫʣʷʨʥʦ ʠʟʧʲʣʥʷʚʘʱʠ ʩʝ ʩʢʨʠʧʪʦʚʝ ʠʟʚʲʥ ʫʝʙ ʧʨʠʣʦʞʝʥʠʝʪʦ. 

ʄʦʜʫʣʲʪ ʟʘ ʩʠʩʪʝʤʥʠ ʩʪʘʪʠʩʪʠʢʠ ʩʲʜʲʨʞʘ: 

- ʉʧʠʩʲʢ ʩ IP ʘʜʨʝʩ, ʜʘʪʘ ʠ ʯʘʩ ʥʘ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʚʣʠʟʘʥʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ 
ʥʘ ʫʝʙ ʠʥʪʝʨʬʝʡʩʘ; 

- ʉʧʠʩʲʢ ʩ IP ʘʜʨʝʩ, ʜʘʪʘ ʠ ʯʘʩ ʥʘ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʚʣʠʟʘʥʠʷ ʥʘ API 
ʧʦʪʨʝʙʠʪʝʣʠ; 

- ɹʨʦʡ ʨʝʛʠʩʪʨʠʨʘʥʠ ʩʲʦʙʱʝʥʠʷ ʟʘ ʧʦʩʣʝʜʥʠʪʝ 24 ʯʘʩʘ; 

- ʀʥʬʦʨʤʘʮʠʷ ʟʘ ʠʟʧʦʣʟʚʘʥʠʪʝ SimpleDB ʨʝʩʫʨʩʠ. 

ʄʦʜʫʣʲʪ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʧʨʝʜʣʘʛʘ ʩʣʝʜʥʠʪʝ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ: 

- ʇʦʢʘʟʚʘʥʝ ʥʘ ʩʧʠʩʲʢ ʩ ʚʩʠʯʢʠ ʧʦʪʨʝʙʠʪʝʣʠ; 

- ɼʦʙʘʚʷʥʝ ʥʘ ʥʦʚ ʧʦʪʨʝʙʠʪʝʣ; 

- ʀʟʪʨʠʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣ; 

- ʈʝʜʘʢʪʠʨʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣ; 

- ɹʣʦʢʠʨʘʥʝ ʥʘ ʜʦʩʪʲʧʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣ. 

CloudLog ʦʙʩʣʫʞʚʘ ʪʨʠ ʛʨʫʧʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠ, ʢʦʠʪʦ ʠʤʘʪ ʨʘʟʣʠʯʥʠ ʧʨʘʚʘ 
ʟʘ ʜʦʩʪʲʧ: 

- API ʧʦʪʨʝʙʠʪʝʣʠ; 

- ɸʜʤʠʥʠʩʪʨʘʪʦʨʠ; 

- ɸʥʘʣʠʟʘʪʦʨʠ. 

ʇʨʘʚʘʪʘ ʥʘ API ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʩʘ ʦʛʨʘʥʠʯʝʥʠ ʩʘʤʦ ʜʦ ʠʟʚʠʢʚʘʥʝʪʦ ʥʘ 
API ʬʫʥʢʮʠʠ. ɿʘ ʪʦʟʠ ʪʠʧ ʧʦʪʨʝʙʠʪʝʣʠ ʧʨʠʣʦʞʝʥʠʝʪʦ ʧʨʝʜʣʘʛʘ ʦʪʜʝʣʥʘ ʚʭʦʜʥʘ 
ʪʦʯʢʘ.  

ʇʦʪʨʝʙʠʪʝʣʠʪʝ ʦʪ ʜʨʫʛʠʪʝ ʛʨʫʧʠ ʥʷʤʘʪ ʧʨʘʚʘ ʟʘ ʜʦʩʪʲʧ ʜʦ API ʬʫʥʢʮʠʠʪʝ. 
ʉʣʝʜ ʚʭʦʜ ʚ ʧʨʠʣʦʞʝʥʠʝʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʦʪʨʝʙʠʪʝʣʩʢʘʪʘ ʩʠ ʛʨʫʧʘ, ʪʝ ʠʤʘʪ 
ʜʦʩʪʲʧ ʜʦ ʨʘʟʣʠʯʥʠ ʥʝʛʦʚʠ ʯʘʩʪʠ. 

ɸʥʘʣʠʟʘʪʦʨʠʪʝ ʤʦʛʘʪ ʜʘ ʠʟʚʲʨʰʚʘʪ ʜʝʡʩʪʚʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʘʥʘʣʠʟʘ ʥʘ 
ʩʲʙʨʘʥʠʪʝ ʜʘʥʥʠ. ʊʝ ʠʤʘʪ ʜʦʩʪʲʧ ʜʦ ʤʦʜʫʣʘ ʟʘ ʩʲʦʙʱʝʥʠʷ ʠ ʤʦʜʫʣʘ ʟʘ 
ʛʨʘʬʠʯʝʥ ʘʥʘʣʠʟ. ʉʣʝʜ ʚʭʦʜ ʚ ʩʠʩʪʝʤʘʪʘ ʪʝ ʩʝ ʧʨʝʧʨʘʱʘʪ ʢʲʤ ʩʧʠʩʲʢ ʩ 
ʨʝʛʠʩʪʨʠʨʘʥʠ ʩʲʦʙʱʝʥʠʷ. 

ɸʜʤʠʥʠʩʪʨʘʪʦʨʠʪʝ ʠʤʘʪ ʧʲʣʝʥ ʜʦʩʪʲʧ ʜʦ ʩʠʩʪʝʤʘʪʘ. ʆʩʚʝʥ ʤʦʜʫʣʠʪʝ 
ʟʘ ʩʲʦʙʱʝʥʠʷ ʠ ʛʨʘʬʠʯʝʥ ʘʥʘʣʠʟ, ʪʝ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʦʱʝ ʤʦʜʫʣ ʟʘ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠ ʤʦʜʫʣ ʟʘ ʩʠʩʪʝʤʥʠ ʩʪʘʪʠʩʪʠʢʠ. ʉʣʝʜ ʚʭʦʜ ʚ 
ʩʠʩʪʝʤʘʪʘ ʪʝ ʩʝ ʧʨʝʥʘʩʦʯʚʘʪ ʢʲʤ ʤʦʜʫʣʘ ʟʘ ʩʠʩʪʝʤʥʠ ʩʪʘʪʠʩʪʠʢʠ. 
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ʇʨʝʜʩʪʘʚʝʥʘʪʘ ʩʦʬʪʫʝʨʥʘ ʩʠʩʪʝʤʘ CloudLog ʨʘʟʨʝʰʘʚʘ ʦʩʥʦʚʥʠʪʝ 
ʧʨʦʙʣʝʤʠ ʧʨʠ ʨʘʙʦʪʘʪʘ ʩ ʣʦʛʦʚʝ ʦʪ ʤʥʦʞʝʩʪʚʦ ʠʟʪʦʯʥʠʮʠ. CloudLog ʝ cloud 
ʙʘʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʩʲʙʠʨʘʥʝ, ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʩʲʭʨʘʥʷʚʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ 
ʣʦʛʦʚʝ, ʠʟʧʦʣʟʚʘʱʘ cloud ʫʝʙ ʫʩʣʫʛʠʪʝ, ʧʨʝʜʦʩʪʘʚʝʥʠ ʦʪ Amazon.com. 

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʈʘʟʨʘʙʦʪʢʘʪʘ ʝ ʯʘʩʪʠʯʥʦ ʬʠʥʘʥʩʠʨʘʥʘ ʧʦ ʧʨʦʝʢʪ ɼʆ 02-308 ʢʲʤ 
ʅʘʮʠʦʥʘʣʥʠʷ ʥʘʫʯʝʥ ʬʦʥʜ. 
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CLOUD-BASED SYSTEM FOR COLLECTING, STORING AND ANALYSIS OF 
LOG MESSAGES  

Stoyan Popov, Elena Somova 

Abstract: The work presents a software system CloudLog, whose goal is to solve main 
problems in working with many log sources. CloudLog is a cloud-based system for collecting, 
centralized storing and analysis of log messages. CloudLog uses cloud web services provided 
by Amazon.com (AWS). Data is stored in cloud-based database SimpleDB. The code of the 
application can be executed on 2 or more EC2 instances placed behind an Elastic Load 
Balancer in order to achieve high availability and horizontal scalability. The whole 
communication coming in and out the web application is completely encrypted. 
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1. ɻʳʛʞʝʞʦʡʞ  

ʅʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʠʤʘ ʟʘ ʮʝʣ ʧʨʦʫʯʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʷʪʘ Augmented 
reality ʠ ʧʦʢʘʟʚʘʥʝ ʥʘ ʥʝʡʥʠ ʧʨʠʣʦʞʝʥʠʷ. 

ʇʨʝʜʠ ʜʘ ʩʝ ʧʦʪʦʧʠʤ ʚ ʩʬʝʨʘʪʘ ʥʘ ʪʘʟʠ ʥʦʚʘ ʠ ʚʩʝ ʦʱʝ ʥʝʧʦʥʷʪʥʘ 
ʪʝʭʥʦʣʦʛʠʷ, ʱʝ ʟʘʧʦʯʥʝʤ ʩ ʧʨʝʚʦʜʘ ʥʘ ʥʝʡʥʦʪʦ ʠʤʝ. ʊʝʨʤʠʥʲʪ ñAugmented 
realityò ʥʷʤʘ ʝʜʠʥʝʥ ʠ ʪʦʯʝʥ ʧʨʝʚʦʜ ʥʘ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ. ʇʦʚʝʯʝʪʦ ʙʣʦʛʲʨʠ ʠ 
ʩʧʝʮʠʘʣʠʩʪʠ ʩʝ ʩʧʠʨʘʪ ʥʘ Ăʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪò, Ăʜʦʧʲʣʥʝʥʘ ʨʝʘʣʥʦʩʪñ ʠʣʠ 
Ăʫʚʝʣʠʯʝʥʘ ʨʝʘʣʥʦʩʪñ. ʅʠʝ ʧʨʝʜʧʦʯʠʪʘʤʝ ʧʦʥʷʪʠʝʪʦ Ăʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪñ. 
ʉʤʷʪʘ ʩʝ, ʯʝ ʪʝʨʤʠʥʘ ʟʘ ʧʲʨʚʠ ʧʲʪ ʝ ʚʲʚʝʜʝʥ ʧʨʝʟ ʧʲʨʚʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ 1990ʛ. 
ʦʪ Thomas Caudell, ʢʦʡʪʦ ʪʦʛʘʚʘ ʝ ʝʜʠʥ ʦʪ ʚʦʜʝʱʠʪʝ ʠʥʞʝʥʝʨʠ ʥʘ ɹʦʠʥʛ. ʇʨʝʟ 
90-ʪʝ ʛʦʜʠʥʠ, ʢʘʢʪʦ ʠ ʩʝʛʘ, ʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ ʠʤʘ ʟʘ ʮʝʣ ʜʘ 
ʠʥʬʦʨʤʠʨʘ ʠ ʫʣʝʩʥʠ ʤʘʢʩʠʤʘʣʥʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʢʘʪʦ ʤʫ ʜʦʩʪʘʚʷ ʜʦʧʲʣʥʠʪʝʣʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʢʘʯʝʩʪʚʘʪʘ ʠ ʩʧʦʩʦʙʥʦʩʪʠʪʝ, ñʥʝʚʠʜʠʤʠ ʩ ʧʨʦʩʪʦ ʦʢʦò, ʢʦʠʪʦ 
ʝʜʠʥ ʦʙʝʢʪ ʠʣʠ ʧʨʦʜʫʢʪ ʧʨʠʪʝʞʘʚʘʪ.[1] 

ʀ ʢʘʢʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʘʤʘʪʘ ʪʝʭʥʦʣʦʛʠʷ? ʊʷ ʝ ʝʜʥʘ ʦʪ ʧʦʩʣʝʜʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ ʚ ʝʣʝʢʪʨʦʥʥʠʷ ʩʚʷʪ ʠ ʩʝ ʩʯʠʪʘ ʟʘ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʜʦʙʨʝ ʧʦʟʥʘʪʘʪʘ 
ʥʠ Virtual Reality ï ʚʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ. ʂʦʤʧʶʪʲʨʥʠʪʝ ʤʘʰʠʥʠ ʥʝ ʩʘ 
ʜʦʩʪʘʪʲʯʥʦ ʤʦʱʥʠ, ʟʘ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʩ ʪʘʟʠ ʪʝʭʥʦʣʦʛʠʷ ʠ ʥʝ ʤʦʛʘʪ ʜʘ 
ʧʦʜʜʲʨʞʘʪ ʪʘʟʠ ʨʝʟʦʣʶʮʠʷ (ʬʠʛ.1). 



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 91 

 

 

ʬʠʛʫʨʘ 2. ʇʨʠʤʝʨ ʟʘ ʚʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ 

ɺ ʢʨʘʡʥʘ ʩʤʝʪʢʘ ʥʠʝ ʧʦʣʫʯʘʚʘʤʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʣʦʰʘ ʨʝʟʦʣʶʮʠʷ ʠ ʣʦʰʦ 
ʢʘʯʝʩʪʚʦ. ʀ ʪʦʯʥʦ ʪʫʢ ʩʝ ʥʘʤʝʩʚʘ Ăɼʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪñ (AR). ʊʷ ʧʨʝʜʩʪʘʚʣʷʚʘ 
ʩʨʝʜʘ, ʢʦʷʪʦ ʚʢʣʶʯʚʘ ʚʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ ʠ ʝʣʝʤʝʥʪʠ ʦʪ ʨʝʘʣʥʠʷ ʩʚʷʪ. ʊʷ 
ʠʟʧʦʣʟʚʘ ʚʠʨʪʫʘʣʥʘ ʠʥʬʦʨʤʘʮʠʷ (ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʠʟʪʦʯʥʠʢ: 
ʀʥʪʝʨʥʝʪ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ) ʠ ʷ ʥʘʩʣʘʛʚʘ ʚʲʨʭʫ ʢʘʨʪʠʥʘ ʠʣʠ ʦʙʝʢʪ ʦʪ ʨʝʘʣʥʠʷ 
ʩʚʷʪ. ɺ ʥʘʩʪʦʷʱʦʪʦ ʠʟʣʦʞʝʥʠʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʷʢʦʣʢʦ ʧʨʠʤʝʨʘ, ʟʘ ʜʘ ʩʝ 
ʧʦʷʩʥʠ ʢʘʢ ʩʪʘʚʘ ʪʦʚʘ. ʅʝʢʘ ʩʠ ʧʨʝʜʩʪʘʚʠʤ, ʯʝ ʩʝ ʥʘʤʠʨʘʤʝ ʚ ʥʝʧʦʟʥʘʪ ʛʨʘʜ ʠ 
ʩʧʝʰʥʦ ʪʨʷʙʚʘ ʜʘ ʥʘʤʝʨʠʤ ʥʘʡ-ʙʣʠʟʢʘʪʘ ʩʧʠʨʢʘ ʥʘ ʤʝʪʨʦʪʦ, ʘ ʥʷʤʘ ʢʦʛʦ ʜʘ 
ʧʦʧʠʪʘʤʝ. ʅʘ ʧʦʤʦʱ ʠʜʚʘ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ. ʉʪʘʨʪʠʨʘʡʢʠ ʠʥʩʪʘʣʠʨʘʥʦʪʦ 
ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ ʥʘ ʥʘʰʠʷ ʩʤʘʨʪʬʦʥ, ʢʘʤʝʨʘʪʘ ʥʘ ʪʝʣʝʬʦʥʘ 
ʝ ʛʦʪʦʚʘ ʜʘ ʩʢʘʥʠʨʘ ʞʝʣʘʥʠʪʝ ʦʙʝʢʪʠ. ʅʘ ʜʠʩʧʣʝʷ ʩʝ ʧʦʣʫʯʘʚʘ ʞʝʣʘʥʘʪʘ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʪʷʭ. ʉʲʱʦʪʦ ʩʝ ʦʪʥʘʩʷ ʠ ʟʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʢʦʥʢʨʝʪʥʠ ʦʙʝʢʪʠ, 
ʥʘʧʨʠʤʝʨ ʪʝʘʪʲʨ ï ʢʦʛʘ ʝ ʧʦʩʪʨʦʝʥ, ʢʦʛʘ ʝ ʙʠʣʦ ʧʦʩʣʝʜʥʦʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, 
ʢʦʛʘ ʝ ʩʣʝʜʚʘʱʦʪʦ, ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʟʘʢʫʧʷʪ ʙʠʣʝʪʠ ʩ ʝʜʠʥ ʢʣʠʢ ʠ ʪ.ʥ. (ʬʠʛ. 2)  
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ʌʠʛʫʨʘ 4. ʆʙʫʯʝʥʠʝ ʥʘ ʚʦʝʥʥʠ ʧʘʨʘʰʫʪʠʩʪʠ 

ɺʲʧʨʝʢʠ, ʯʝ ʟʘ ʪʘʟʠ ʠʥʦʚʘʪʠʚʥʘ ʪʝʭʥʦʣʦʛʠʷ ʩʝ ʛʦʚʦʨʠ ʦʪʜʘʚʥʘ, ʪʷ ʥʘʙʨʘ 
ʧʦʧʫʣʷʨʥʦʩʪ ʝʜʚʘ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ. ʄʥʦʛʦ ʰʠʨʦʢʦ ʧʨʠʣʦʞʝʥʠʝ 
ʥʘʤʝʨʠ ʩʨʝʜ ʢʠʥʦʪʦ, ʚʦʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʤʝʜʠʮʠʥʘʪʘ ʠ ʤʝʭʘʥʠʢʘʪʘ.(ʌʠʛ. 3)  

2. ʆʙʰʡʦ ʦʙ ʝʞʢʪʫʛʡʞ: 

ʂʘʢ ʜʝʡʩʪʚʘ ʩʘʤʘʪʘ ʪʝʭʥʦʣʦʛʠʷ? ʅʘʡ-ʚʘʞʥʦʪʦ, ʦʪ ʢʦʝʪʦ ʩʝ ʥʫʞʜʘʝʤ ʩʘ 
ʫʩʪʨʦʡʩʪʚʦ ʠ ʝʢʨʘʥ, ʚʲʨʭʫ ʢʦʡʪʦ ʱʝ ʩʝ ʧʦʣʫʯʠ ʜʦʧʲʣʥʠʪʝʣʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. 
ʅʘʧʨʠʤʝʨ ʤʦʙʠʣʥʦ ʫʩʪʨʦʡʩʪʚʦ ʩ ʧʦ-ʚʠʩʦʢʠ ʚʲʟʤʦʞʥʦʩʪʠ (ʩʤʘʨʪʬʦʥ ʩ 
ʦʧʝʨʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ ʦʪ ʨʦʜʘ ʥʘ Android, iOS, ʠʣʠ Symbiane), ʪʘʙʣʝʪ, ʣʘʧʪʦʧ 
ʠʣʠ ʥʘʩʪʦʣʝʥ ʢʦʤʧʶʪʲʨ. ʇʲʨʚʘʪʘ ʠ ʟʘʜʲʣʞʠʪʝʣʥʘ ʩʪʲʧʢʘ ʝ ʜʘ ʙʲʜʝ 
ʠʥʩʪʘʣʠʨʘʥ ʩʦʬʪʫʝʨ ʟʘ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʪʦʟʠ ʩʦʬʪʫʝʨ, ʩʣʝʜ 
ʥʘʩʦʯʚʘʥʝ ʥʘ ʢʘʤʝʨʘʪʘ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʢʲʤ ʜʘʜʝʥ ʦʙʝʢʪ ʠʣʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʩʝʥʟʦʨʠʪʝ ʤʫ ʟʘ ʣʦʢʘʮʠʷ (GPS, ʮʠʬʨʦʚ ʢʦʤʧʘʩ), ʩʝ ʧʦʣʫʯʘʚʘ ʜʦʧʲʣʥʠʪʝʣʥʘʪʘ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʦʙʝʢʪʘ. ʊʫʢ ʩʝ ʧʦʷʚʷʚʘʪ ʥʷʢʦʣʢʦ ʦʩʦʙʝʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʠʪʝ 
ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʥʘ ʪʘʟʠ ʠʥʦʚʘʪʠʚʥʘ ʪʝʭʥʦʣʦʛʠʷ. ʊʝ ʩʘ ʠʤʝʥʥʦ ʚ ʥʘʯʠʥʘ ʥʘ 
ʩʚʲʨʟʚʘʥʝ ʩ ʙʘʟʘʪʘ ʜʘʥʥʠ, ʦʪ ʢʦʷʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ʜʦʧʲʣʥʠʪʝʣʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ 
ʟʘ ʦʙʝʢʪʘ (ʨʘʟʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʦʙʝʢʪʘ) ʠ ʥʘʩʣʘʛʚʘʥʝʪʦ ʥʘ ʩʘʤʘʪʘ ʠʥʬʦʨʤʘʮʠʷ 
ʚʧʦʩʣʝʜʩʪʚʠʝ.  

2.1. ʊʛʳʩʠʛʙʦʞ. ʊʦ ʤʦʞʝ ʜʘ ʝ ʦʥʣʘʡʥ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʚʨʲʟʢʘʪʘ ʩ 
ʀʥʪʝʨʥʝʪ ʥʘ ʩʘʤʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʠ ʩʦʬʪʫʝʨʲʪ ʟʘ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ. ʂʘʪʦ 
ʦʩʥʦʚʥʠʪʝ ʙʘʟʠ ʜʘʥʥʠ, ʦʪ ʢʦʠʪʦ ʩʝ ʚʟʠʤʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʦʙʝʢʪʘ ʩʘ ʙʘʟʘʪʘ 
ʜʘʥʥʠ ʥʘ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʦʥʣʘʡʥ ʙʠʙʣʠʦʪʝʢʘ ʚ ʩʚʝʪʘ Wikipedia ʠ ʥʘʡ-ʛʦʣʷʤʘʪʘ 
ʪʲʨʩʘʯʢʘ Google. ʆʪʜʝʣʥʠ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ ʠʟʧʦʣʟʚʘʪ ʠ 
ʚʨʲʟʢʘ ʩʲʩ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ (Facebook, Twitter, Google+) ʠ ʠʥʬʦʨʤʘʮʠʷʪʘ 
ʢʘʯʝʥʘ ʪʘʤ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠʤ ʟʘ ʜʘʜʝʥʠʪʝ ʦʙʝʢʪʠ ʠ ʧʨʝʜʤʝʪʠ.  

2.2. ʉʙʠʨʧʠʦʙʛʙʦʞ ʦʙ ʧʚʞʣʫ. ʊʝʭʥʦʣʦʛʠʷʪʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʤʘʨʢʝʨʥʦ ʠ 
ʙʝʟʤʘʨʢʝʨʥʦ. ʄʘʨʢʝʨʥʦʪʦ ʨʘʟʧʦʟʥʘʚʘʥʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʤʘʨʢʝʨ 
ʠʣʠ ʥʘʨʝʯʝʥ ʦʱʝ ʛʣʠʬ. ɻʣʠʬʲʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʯʝʨʥʦ-ʙʷʣ, ʚ ʧʦ-ʨʝʜʢʠ ʩʣʫʯʘʠ 
ʮʚʝʪʝʥ ʢʚʘʜʨʘʪ, ʦʪʧʝʯʘʪʘʥ ʚʲʨʭʫ ʭʘʨʪʠʷ ʠʣʠ ʜʨʫʛʘ ʧʦʚʲʨʭʥʦʩʪ. ʆʙʠʢʥʦʚʝʥʦ ʪʷ 
ʝ ʧʣʦʩʢʘ, ʥʦ ʤʦʞʝ ʜʘ ʝ ʦʛʲʥʘʪʘ ï ʥʘʧʨʠʤʝʨ ʚʲʨʭʫ ʙʫʪʠʣʢʘ. ɹʝʟʤʘʨʢʝʨʥʦʪʦ 
ʨʘʟʧʦʟʥʘʚʘʥʝ ʝ ʜʠʨʝʢʪʥʦ, ʥʘʩʦʯʝʥʦ ʢʲʤ ʣʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʟʦʙʨʘʞʝʥʠʷ ʦʪ 
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ʧʦʩʪʝʨʠ ʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʦʙʝʢʪʠ ʦʪ ʨʝʘʣʥʠʷ ʩʚʷʪ. ʀ ʜʚʘʪʘ ʤʝʪʦʜʘ ʠʟʧʦʣʟʚʘʪ 
ʢʘʤʝʨʘʪʘ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ. ʉʦʬʪʫʝʨʲʪ ʩʝ ʨʘʟʨʘʙʦʪʚʘ ʩʧʝʮʠʘʣʥʦ ʟʘ ʚʩʷʢʦ 
ʧʨʠʣʦʞʝʥʠʝ. ʇʨʠ ʤʘʨʢʝʨʥʦʪʦ ʨʘʟʧʦʟʥʘʚʘʥʝ, ʩʦʬʪʫʝʨʲʪ ʟʘ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ 
ʨʘʟʯʠʪʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘʧʘʤʝʪʝʥʘ ʚ ʤʘʨʢʝʨʘ ʠ ʪʷ ʩʪʘʚʘ ʜʦʩʪʲʧʥʘ ʠʣʠ ʚʠʜʠʤʘ 
ʟʘ ʧʦʪʨʝʙʠʪʝʣʷ. ʇʦ-ʯʝʩʪʦ ʪʦʚʘ ʩʘ ʣʠʥʢʦʚʝ ʢʲʤ ʩʘʡʪʦʚʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʷ, 
ʩʚʲʨʟʘʥʠ ʩ ʦʙʝʢʪʘ. ɺ ʧʦʤʦʱ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ, ʢʦʝʪʦ ʧʨʠʣʘʛʘʤʝ ʧʨʠ 
ʙʝʟʤʘʨʢʝʨʥʦʪʦ ʨʘʟʧʦʟʥʘʚʘʥʝ, ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʝʥʟʦʨʠʪʝ ʟʘ ʣʦʢʘʮʠʷ ï GPS ʠʣʠ 
ʮʠʬʨʦʚ ʢʦʤʧʘʩ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ. ʊʘʢʘ ʦʩʚʝʥ, ʯʝ ʩʝ ʧʦʣʫʯʘʚʘ ʞʝʣʘʥʘʪʘ 
ʠʥʬʦʨʤʘʮʠʷ, ʧʦʪʨʝʙʠʪʝʣʷʪ ʱʝ ʙʲʜʝ ʫʧʲʪʝʥ ʢʘʢ ʜʘ ʩʪʠʛʥʝ ʜʦ ʜʨʫʛʠ ʦʙʝʢʪʠ. 

Google Google ʝ ʥʘʡ-ʠʟʚʝʩʪʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ, 
ʠʟʧʦʣʟʚʘʱʦ ʜʚʘʪʘ ʤʝʪʦʜʘ ʥʘ ʨʘʟʧʦʟʥʘʚʘʥʝ ï ʤʘʨʢʝʨʥʦ ʠ ʙʝʟʤʘʨʢʝʨʥʦ. ɺ ʦʧʠʪʘ 
ʩʠ ʜʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʪ ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʪʲʨʩʝʥʝ, ʠʥʞʝʥʝʨʠʪʝ ʚ Google 
ʨʘʟʨʘʙʦʪʚʘʪ ʥʦʚʘ ʨʝʚʦʣʶʮʠʦʥʥʘ ʢʦʥʮʝʧʮʠʷ ʟʘ ʩʚʦʷʪʘ ʪʲʨʩʘʯʢʘ, ʘ ʠʤʝʥʥʦ 
ʪʲʨʩʝʥʝ ʧʦ ʠʟʦʙʨʘʞʝʥʠʝ.(ʌʠʛ.4) 

 

ʌʠʛʫʨʘ 5. ʈʝʰʘʚʘʥʝ ʥʘ ʩʫʜʦʢʫ ʩ Google Goggle 

ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʨʘʟʚʠʚʘʪ ʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ. ɺʲʧʨʝʢʠ, ʯʝ 
ʦʪ ʩʢʦʨʦ ʝ ʜʦʩʪʲʧʥʦ, ʧʨʠʣʦʞʝʥʠʝʪʦ ʠʤ ʨʘʙʦʪʠ ʜʦʩʪʘ ʜʦʙʨʝ ʧʨʠ ʪʲʨʩʝʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʯʨʝʟ ʩʥʠʤʢʠ ʠ ʢʣʠʧʦʚʝ ʥʘ ʧʨʦʜʫʢʪʠ, ʦʙʝʢʪʠ, QR ʢʦʜ ʠ ʙʘʨʢʦʜ. 
ʅʝʛʘʪʠʚʥʘʪʘ ʩʪʨʘʥʘ ʝ, ʯʝ ʥʝ ʩʝ ʩʧʨʘʚʷ ʩ ʞʠʚʠ ʦʙʝʢʪʠ, ʢʘʪʦ ʭʦʨʘ, ʞʠʚʦʪʥʠ ʠ 
ʮʚʝʪʷ. 

ʇʦʜ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʦʙʝʢʪʠ ʥʝ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʩʘʤʦ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ 
ʩʛʨʘʜʠ ʠ ʧʨʝʜʤʝʪʠ. ʊʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ ʝ ʪʚʲʨʜʝ ʦʙʰʠʨʥʘ, ʟʘ 
ʜʘ ʩʝ ʦʛʨʘʥʠʯʠ ʩʘʤʦ ʩ ʪʦʚʘ. ʇʦʧʫʣʷʨʥʦʩʪ ʥʘʙʠʨʘ ʝʜʥʘ ʥʦʚʘ ʢʦʥʮʝʧʮʠʷ, 
ʠʟʧʦʣʟʚʘʱʘ ʪʘʟʠ ʪʝʭʥʦʣʦʛʠʷ. ʊʷ ʩʝ ʥʘʨʠʯʘ ĂAugmented IDñ ï ʉʘʤʦʣʠʯʥʦʩʪ ʯʨʝʟ 
ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ. ʊʷ ʚʩʝ ʦʱʝ ʝ ʚ ʝʪʘʧ ʥʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʦʪ ʢʦʤʧʘʥʠʷʪʘ TAT. 
ʇʨʠʣʦʞʝʥʠʝʪʦ ʚʠʟʫʘʣʠʟʠʨʘ ʮʠʬʨʦʚʘ ʠʜʝʥʪʠʯʥʦʩʪ ʥʘ ʭʦʨʘʪʘ, ʢʦʠʪʦ ʩʨʝʱʘʤe ʚ 
ʨʝʘʣʥʠʷ ʞʠʚʦʪ. ʏʨʝʟ ʩʤʘʨʪʬʦʥ ʠ ʩʦʬʪʫʝʨ ʟʘ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʣʠʮʝ Polar Rose, 
Augmented ID ʥʠ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʦʪʢʨʠʝʤ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʦʜʙʨʘʥʘ ʠ 
ʧʦʜʛʦʪʚʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʭʦʨʘʪʘ ʦʢʦʣʦ ʥʘʩ. ɺʩʠʯʢʠ ʧʦʪʨʝʙʠʪʝʣʠ ʢʦʥʪʨʦʣʠʨʘʪ 
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ʠ ʧʦʜʙʠʨʘʪ ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʩʝʙʝ ʩʠ, ʚʨʲʟʢʠʪʝ ʢʲʤ 
ʧʨʦʬʠʣʠʪʝ ʩʠ ʚ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ (Facebook, Twitter), ʢʦʠʪʦ ʠʩʢʘʪ ʜʘ ʩʧʦʜʝʣʷʪ 
ʩ ʦʩʪʘʥʘʣʠʷ ʩʚʷʪ.(ʌʠʛ. 5) 

 

ʌʠʛʫʨʘ 5. TAT Augmented ID 

2.3. ʈʩʧʞʣʫʡʩʙʦʞ. ɼʨʫʛʠʷʪ ʢʣʶʯʦʚ ʤʦʤʝʥʪ ʧʨʠ ʨʘʙʦʪʘʪʘ ʥʘ ʩʘʤʘʪʘ 
ʪʝʭʥʦʣʦʛʠʷ, ʝ ʥʘʩʣʘʛʚʘʥʝʪʦ ʥʘ ʜʦʙʘʚʝʥʘʪʘ ʠʣʠ ʚʠʨʪʫʘʣʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʚʲʨʭʫ 
ʦʙʝʢʪʠʪʝ ʦʪ ʨʝʘʣʥʠʷ ʩʚʷʪ. ʂʘʢʪʦ ʝ ʧʦʷʩʥʝʥʦ ʧʦ-ʛʦʨʝ, ʪʦʚʘ ʩʪʘʚʘ ʧʦ-ʯʝʩʪʦ ʥʘ 
ʜʠʩʧʣʝʷ ʠʣʠ ʤʦʥʠʪʦʨʘ ʥʘ ʠʟʧʦʣʟʚʘʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ.(ʌʠʛ. 6)  

ɺ ʧʦʩʣʝʜʥʦ ʚʨʝʤʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʘʚʘ ʠ ʝʜʠʥ ʜʨʫʛ ʤʝʪʦʜ, ʚʲʧʨʝʢʠ ʯʝ ʪʦʡ 
ʚʣʠʟʘ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ ʬʘʥʪʘʩʪʠʯʥʠʷ ʞʘʥʨ ʚ ʢʠʥʦʪʦ. ʊʦʡ ʰʠʨʦʢʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 
ʦʙʫʯʝʥʠʝ ʧʨʠ ʚʦʝʥʥʠʪʝ ʧʠʣʦʪʠ, ʤʣʘʜʠʪʝ ʣʝʢʘʨʠ, ʤʝʭʘʥʠʮʠ, ʜʦʨʠ ʠ ʟʘ 
ʟʘʙʘʚʣʝʥʠʝ. ʄʝʪʦʜʲʪ ʩʝ ʙʘʟʠʨʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʘʢʘ ʥʘʨʝʯʝʥʠʪʝ ʫʤʥʠ 
ʦʯʠʣʘ, ʢʦʠʪʦ ʥʘʣʘʛʘʪ ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ ʚʲʨʭʫ ʨʝʘʣʥʠʷ ʩʚʷʪ. ʉʲʟʜʘʜʝʥʠʪʝ 
ʦʪ "ʆʣʠʤʧʲʩ" ʠ NTT Docomo ʤʦʜʝʣʠ ʟʘ ʧʲʨʚʠ ʧʲʪ ʩʘ ʜʦʙʘʚʠʣʠ ʢʲʤ ʚʝʯʝ 
ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʤʦʜʝʣʠ ʤʘʣʲʢ ʧʨʦʞʝʢʮʠʦʥʝʥ ʜʠʩʧʣʝʡ, ʙʝʟ ʪʦʚʘ ʜʘ ʙʲʜʝ 
ʜʦʧʲʣʥʠʪʝʣʥʦ ʙʨʝʤʝ ʟʘ ʧʦʣʟʚʘʪʝʣʷ. ʆʪ ʝʜʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʦʯʠʣʘʪʘ ʠʤʘ ʤʘʣʲʢ 
ʨʝʪʠʥʘʣʝʥ ʜʠʩʧʣʝʡ. ʊʦʡ ʧʨʦʝʢʪʠʨʘ ʪʝʢʩʪ ʠ ʦʙʨʘʟʠ ʧʨʷʢʦ ʚ ʧʝʨʠʬʝʨʥʦʪʦ ʟʨʝʥʠʝ 
ʥʘ ʥʦʩʝʱʠʷ ʦʯʠʣʘʪʘ, ʢʦʝʪʦ ʤʫ ʧʦʟʚʦʣʷʚʘ ʜʘ ʧʦʜʜʲʨʞʘ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʥʪʘʢʪ ʩ 
ʪʦʚʘ, ʢʦʝʪʦ ʚʩʲʱʥʦʩʪ ʚʠʞʜʘ.(ʌʠʛ. 7). 

ʆʯʠʣʘʪʘ ʩʘ ʩʚʲʨʟʘʥʠ ʧʨʷʢʦ ʩʲʩ ʩʤʘʨʪʬʦʥ, ʩʥʘʙʜʝʥ ʩʲʩ ʩʦʬʪʫʝʨ ʟʘ 
ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ, ʩʝʥʟʦʨʠ ʟʘ ʫʩʢʦʨʝʥʠʝ ʠ ʧʦʩʦʢʘ, ʢʦʠʪʦ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ 
ʜʘ ʩʝ ʨʘʟʙʝʨʝ ʥʘʢʲʜʝ ʝ ʥʘʩʦʯʝʥ ʧʦʛʣʝʜʲʪ ʠ ʦʩʠʛʫʨʷʚʘʪ ʜʦʧʲʣʥʠʪʝʣʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʥʘʙʣʶʜʘʚʘʥʠʷ ʦʙʝʢʪ.  



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 95 

 

 

ʌʠʛʫʨʘ 6. ʇʨʦʙʚʘʥʝ ʥʘ ʜʨʝʭʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ 

 

ʌʠʛʫʨʘ 7. ʉʝʨʚʠʟ ʠʟʧʦʣʟʚʘʱ Ăʋʤʥʠ ʦʯʠʣʘñ 

3. ʇʪʦʧʛʦʡ ʨʩʡʤʧʟʞʦʡʸ ʡ ʫʞʦʝʞʦʯʡʡ ʦʙ ʫʞʮʦʧʤʧʜʡʸʫʙ 

3.1. QR ʣʧʝ. QR ʢʦʜʲʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʚʠʜ ʙʘʨʢʦʜ, ʧʦʜʦʙʝʥ ʥʘ ʪʦʟʠ, ʢʦʡʪʦ ʩʝ 
ʥʘʤʠʨʘ ʚʲʨʭʫ ʦʧʘʢʦʚʢʘʪʘ ʥʘ ʚʩʝʢʠ ʧʨʦʜʫʢʪ, ʧʨʝʜʣʘʛʘʥ ʚ ʪʲʨʛʦʚʩʢʘʪʘ ʤʨʝʞʘ. 
QR ʢʦʜʲʪ ʩʲʜʲʨʞʘ ʜʘʥʥʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʦʯʝʪʝʥʠ ʦʪ ʢʘʤʝʨʘʪʘ ʥʘ 
ʤʦʙʠʣʥʠʷ ʪʝʣʝʬʦʥ. ʉʣʝʜ ʢʘʪʦ ʪʝʟʠ ʜʘʥʥʠ ʙʠʚʘʪ ʨʘʟʯʝʪʝʥʠ ʦʪ ʪʝʣʝʬʦʥʘ, 
ʧʦʪʨʝʙʠʪʝʣʷʪ ʥʘʡ-ʯʝʩʪʦ ʝ ʧʨʝʧʨʘʱʘʥ ʢʲʤ ʜʘʜʝʥ ʫʝʙʩʘʡʪ, ʥʘ ʢʦʡʪʦ ʤʦʞʝ ʜʘ 
ʨʘʟʛʣʝʜʘ ʥʷʢʘʢʚʦ ʩʧʝʮʠʘʣʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʢʦʝʪʦ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʝ ʚʘʞʥʦ ʠʣʠ 
ʠʥʪʝʨʝʩʥʦ ʟʘ ʥʝʛʦ. ʊʦʟʠ ʫʝʙʩʘʡʪ ʤʦʞʝ ʜʘ ʛʦ ʧʦʜʢʘʥʠ ʜʘ ʩʚʘʣʠ ʥʷʢʘʢʚʘ 
ʧʨʦʛʨʘʤʘ ʟʘ ʪʝʣʝʬʦʥʘ ʩʠ. (ʌʠʛ. 8). 
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ʌʠʛʫʨʘ 8. QR ʚʠʟʠʪʥʘ ʢʘʨʪʠʯʢʘ 

ʇʦʧʫʣʷʨʥʦʩʪʪʘ ʥʘ QR ʢʦʜʦʚʝʪʝ ʥʘʨʘʩʪʚʘ ʩ ʚʩʝʢʠ ʠʟʤʠʥʘʣ ʜʝʥ ʠ ʪʝ ʩʘ ʚʝʯʝ 
ʥʘʚʩʷʢʲʜʝ ï ʚʲʨʭʫ ʦʧʘʢʦʚʢʠ ʥʘ ʧʨʦʜʫʢʪʠ, ʚ ʨʝʢʣʘʤʠ, ʚ ʩʧʠʩʘʥʠʷ ʠ ʜʦʨʠ ʠ ʚ 
ʦʙʷʚʠ ʟʘ ʥʝʜʚʠʞʠʤʠ ʠʤʦʪʠ. ɹʲʣʛʘʨʠʷ ʥʝ ʠʟʦʩʪʘʚʘ ʦʪ ʪʦʟʠ ʧʨʦʮʝʩ. 

ʇʨʦʙʣʝʤ ʟʘ ʭʦʨʘʪʘ ʝ, ʯʝ QR ʢʦʜʲʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ 
ʥʝʨʘʟʙʠʨʘʝʤʠ ʢʚʘʜʨʘʪʯʝʪʘ. ʇʦ ʥʠʢʘʢʲʚ ʥʘʯʠʥ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʙʝʨʝ ʢʘʢʚʦ 
ʩʪʦʠ ʟʘʜ ʜʘʜʝʥ ʢʦʜ, ʢʦʡ ʛʦ ʝ ʠʟʜʘʣ ʠ ʢʘʢʚʦ ʤʦʞʝ ʜʘ ʧʨʠʯʠʥʠ ʥʝʛʦʚʦʪʦ 
ʧʨʦʯʠʪʘʥʝ.  

ɸʢʦ QR ʢʦʜʲʪ ʝ ʟʣʦʚʨʝʜʝʥ, ʪʦʡ ʤʦʞʝ ʜʘ ʧʨʠʯʠʥʠ ʤʥʦʛʦ ʧʨʦʙʣʝʤʠ. ɺ 
ʧʦʩʣʝʜʥʦ ʚʨʝʤʝ ʚ ɹʲʣʛʘʨʠʷ ʚʩʝ ʧʦʚʝʯʝ ʥʘʚʣʠʟʘ ʤʦʙʠʣʥʦʪʦ ʙʘʥʢʠʨʘʥʝ. 
ɿʣʦʚʨʝʜʝʥ QR ʢʦʜ ʤʦʞʝ ʜʘ ʩʚʲʨʞʝ ʧʦʪʨʝʙʠʪʝʣʷ ʩ ʬʘʣʰʠʚ ʩʘʡʪ, ʢʦʡʪʦ 
ʠʟʛʣʝʞʜʘ ʢʘʪʦ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʩʘʡʪ ʟʘ ʦʥʣʘʡʥ ʙʘʥʢʠʨʘʥʝ. ʊʦʟʠ ʢʦʜ ʤʦʞʝ ʜʘ 
ʟʘʧʘʤʝʪʠ ʣʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ ʩʝ ʚʲʚʝʞʜʘ ï ʇʀʅ ʢʦʜʦʚʝ ʠ ʧʘʨʦʣʠ, 
ʢʦʠʪʦ ʣʝʩʥʦ ʤʦʞʝ ʜʘ ʩʝ ʦʢʘʞʘʪ ʚ ʨʲʮʝʪʝ ʥʘ ʭʘʢʝʨʠ. ʊʘʟʠ ʠʟʤʘʤʘ ʩʝ ʥʘʨʠʯʘ 
ʬʠʰʠʥʛ. [2] 

ɼʦʙʘʚʝʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʩʝʨʠʦʟʝʥ ʤʘʨʢʝʪʠʥʛʦʚ ʠ ʪʲʨʛʦʚʩʢʠ 
ʠʥʩʪʨʫʤʝʥʪ. ʅʘʡ-ʛʦʣʝʤʠʷʪ ʜʦʩʪʘʚʯʠʢ ʥʘ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ 
Total Immersion ʧʨʝʜʣʘʛʘ ʤʥʦʛʦ ʥʘʯʠʥʠ ʟʘ ʨʘʙʦʪʘ ʥʘ ʪʘʟʠ ʪʝʭʥʦʣʦʛʠʷ ʠ ʠʜʝʠ ʟʘ 
ʥʝʡʥʦʪʦ ʧʨʠʣʘʛʘʥʝ ʟʘ ʫʩʧʝʰʝʥ ʝʣʝʢʪʨʦʥʝʥ ʙʠʟʥʝʩ.  

ʉʣʝʜ ʢʘʪʦ ʬʨʝʥʩʢʘʪʘ ʬʠʨʤʘ Total Immersion ʧʦʜʜʲʨʞʘ ʦʬʠʩʠ ʚʲʚ 
ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ, ɸʟʠʷ ʠ ʌʨʘʥʮʠʷ, ʧʨʝʟ 2009 ʛʦʜʠʥʘ, ʨʝʰʘʚʘ 
ʜʘ ʩʪʲʧʠ ʠ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʧʘʟʘʨ. ɽʜʠʥʩʪʚʝʥʘʪʘ ʙʲʣʛʘʨʩʢʘ ʘʛʝʥʮʠʷ, ʢʦʷʪʦ ʝ 
ʩʧʝʯʝʣʠʣʘ ʣʠʮʝʥʟ ʟʘ ʣʝʛʘʣʥʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʘʪʘ ʧʣʘʪʬʦʨʤʘ DôFusion 
ʦʪ ʢʦʤʧʘʥʠʷʪʘ, ʝ ʊʦʧ ʊʠʧʩ ʀʥʪʝʨʘʢʪʠʚ. ɽʢʠʧ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ- 
ʧʨʦʛʨʘʤʠʩʪʠ, ʤʘʨʢʝʪʠʥʛʦʚʠ ʩʧʝʮʠʘʣʠʩʪʠ ʠ 3D ʜʠʟʘʡʥʝʨʠ, ʧʨʝʜʣʘʛʘʪ ʠ 
ʨʘʟʨʘʙʦʪʚʘʪ ʧʦʜʭʦʜʷʱʠ ʨʝʰʝʥʠʷ ʟʘ ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʙʠʟʥʝʩ. ʊʝʥʜʝʥʮʠʠʪʝ ʩʘ 
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ʩʣʝʜ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʪʝʭʥʦʣʦʛʠʷʪʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʜʘ ʜʦʤʘʰʥʘ ʫʧʦʪʨʝʙʘ, ʪ.ʝ. 
ʩʪʘʮʠʦʥʘʨʥʦ ʧʦʣʟʚʘʥʝ ʩ ʪʝʣʝʚʠʟʦʨʠ, ʦʙʦʨʫʜʚʘʥʠ ʩ ʛʦʣʷʤ ʝʢʨʘʥ, ʫʝʙ ʢʘʤʝʨʘ ʠ 
ʧʨʦʮʝʩʦʨ. [3] 

3.2. ɻʡʩʫʬʙʤʦʙ ʨʩʧʚʦʙ ʠʙ ʡʠʚʧʩ ʦʙ ʧʰʡʤʙ. ʇʨʠʣʦʞʝʥʠʝʪʦ ʟʘ ʝʣʝʢʪʨʦʥʥʘ 
ʪʲʨʛʦʚʠʷ ʧʦʤʘʛʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʜʘ ʠʟʙʝʨʝ ʨʘʤʢʠʪʝ ʟʘ ʦʯʠʣʘ ʠ ʪʝʭʥʠʷ ʮʚʷʪ, 
ʢʦʠʪʦ ʥʘʡ-ʜʦʙʨʝ ʧʦʜʭʦʞʜʘʪ ʥʘ ʣʠʮʝʪʦ ʤʫ. ʇʨʠʣʦʞʝʥʠʝʪʦ ʩʝ ʩʪʘʨʪʠʨʘ ʥʘ 
ʤʦʙʠʣʝʥ ʪʝʣʝʬʦʥ, ʪʘʙʣʝʪ ʠʣʠ ʧʝʨʩʦʥʘʣʝʥ ʢʦʤʧʶʪʲʨ ʠʣʠ ʥʘ ʢʦʤʧʶʪʲʨ, 
ʧʦʩʪʘʚʝʥ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʧʨʦʜʘʞʙʘʪʘ. ɺʲʟʤʦʞʥʦ ʝ ʜʘ ʩʝ ʨʘʙʦʪʠ ʠ ʯʨʝʟ ʀʥʪʝʨʥʝʪ 
ʩʘʡʪʘ ʥʘ ʤʘʛʘʟʠʥʘ. ʏʨʝʟ ʪʘʢʠʚʘ ʧʨʠʣʦʞʝʥʠʷ ʢʣʠʝʥʪʠʪʝ ʧʦʣʫʯʘʚʘʪ ʤʥʦʛʦ ʧʦʚʝʯʝ 
ʠʥʬʦʨʤʘʮʠʷ, ʢʦʝʪʦ ʛʠ ʫʣʝʩʥʷʚʘ ʧʨʠ ʚʟʝʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʝ ʟʘ ʧʦʢʫʧʢʘ ʥʘ 
ʧʨʦʜʫʢʪʘ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʦʩʠʛʫʨʷʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ 
ʧʦʚʝʯʝ ʚʨʝʤʝ ʩ ʧʨʦʜʫʢʪʘ, ʢʦʝʪʦ ʩʧʦʨʝʜ ʪʲʨʛʦʚʩʢʠʷ ʦʧʠʪ ʠʤʘ ʠʟʢʣʶʯʠʪʝʣʥʦ 
ʟʥʘʯʝʥʠʝ ʟʘ ʫʚʝʣʠʯʘʚʘʥʝ ʙʨʦʷ ʥʘ ʧʦʢʫʧʢʠʪʝ.(ʌʠʛ. 9) [2] 

 

ʌʠʛʫʨʘ 9. ʆʥʣʘʡʥ ʧʨʦʙʚʘʥʝ ʥʘ ʤʦʜʝʣʠ ʦʯʠʣʘ ʌʠʛʫʨʘ 10. ʆʥʣʘʡʥ ʤʘʛʘʟʠʥ 
Fashionista 

3.3. ʁʦʪʫʩʬʥʞʦʫ ʨʙʠʙʩʬʛʙʦʞ ʛ ʞʤʞʣʫʩʧʦʦʙʫʙ ʫʳʩʜʧʛʡʸ Fashionista ʝ 
ʩʦʮʠʘʣʝʥ Augmented Reality ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʧʘʟʘʨʫʚʘʥʝ, ʢʦʡʪʦ ʩʲʯʝʪʘʚʘ 
ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʧʨʦʙʥʘʪʘ ʩ ʫʜʦʙʩʪʚʘʪʘ ʥʘ E-commerce (ʝʣʝʢʪʨʦʥʥʘʪʘ 
ʪʲʨʛʦʚʠʷ) ʠ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ. ʅʘʡ-ʜʦʙʨʠʪʝ ʚʠʨʪʫʘʣʥʠ ʜʨʝʭʠ, ʢʦʠʪʦ 
ʢʫʧʫʚʘʯʠʪʝ ʩʘ ʩʠ ʠʟʙʨʘʣʠ, ʚʝʜʥʘʛʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʧʦʜʝʣʝʥʠ ʠ ʧʨʝʧʦʨʲʯʘʥʠ ʚ 
ʩʦʮʠʘʣʥʘʪʘ ʤʨʝʞʘ Facebook. (ʌʠʛ. 10) [4] 

3.4. Layar reality browser. Layar Reality Browser ʝ ʧʲʨʚʦʪʦ ʧʨʠʣʦʞʝʥʠʝ, 
ʚʲʟʧʦʣʟʚʘʱʦ ʩʝ ʦʪ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ. ʇʨʠʣʦʞʝʥʠʝʪʦ ʠʟʧʦʣʟʚʘ GPS-ʘ ʠ 
ʮʠʬʨʦʚʠʷ ʢʦʤʧʘʩ ʥʘ ʤʦʙʠʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ (ʩʤʘʨʪʬʦʥ), ʟʘ ʜʘ ʟʘʩʪʲʧʚʘ 
ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʢʘʤʝʨʘʪʘ ʥʘ ʪʝʣʝʬʦʥʘ (ʨʝʘʣʥʦʩʪʪʘ) ʠ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 
ʦʙʝʢʪʠʪʝ ʦʢʦʣʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʜʠʨʝʢʪʥʦ ʦʪ ʩʲʨʚʲʨʠʪʝ ʥʘ Layar (ʚʠʨʪʫʘʣʥʘʪʘ 
ʨʝʘʣʥʦʩʪ).(ʌʠʛ. 11)  
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ʌʠʛʫʨʘ 11. ʊʲʨʩʝʥʝ ʥʘ ʨʝʩʪʦʨʘʥʪʠ, ʩ ʧʦʤʦʱʪʘ ʥʘ Layar 

ʇʨʠʣʦʞʝʥʠʝʪʦ ʝ ʩ ʦʧʮʠʷ ʟʘ ʪʲʨʩʝʥʝ. ɺʲʚʝʞʜʘʤʝ ʞʝʣʘʥʠʷʪ ʦʪ ʥʘʩ ʦʙʝʢʪ, 
ʥʘʧʨʠʤʝʨ ʟʘʢʫʩʚʘʣʥʷ. ʊʦʯʢʠʪʝ ʥʘ ʨʘʜʘʨʘ ʛʦʨʝ ʚʜʷʩʥʦ ʧʦʩʦʯʚʘʪ ʢʦʣʢʦ ʩʘ ʥʘʡ-
ʙʣʠʟʢʠʪʝ ʟʘʢʫʩʚʘʣʥʠ, ʠ ʩʣʝʜ ʟʘʚʲʨʪʘʥʝ ʥʘ ʪʝʣʝʬʦʥʘ ʩʝ ʧʦʢʘʟʚʘʪ ʥʘʣʠʯʥʠʪʝ 
ʪʘʢʠʚʘ.  

ʊʦʚʘ ʩʘ ʩʘʤʦ ʯʘʩʪ ʦʪ ʧʨʠʣʦʞʝʥʠʷʪʘ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʚ 
ʤʦʤʝʥʪʘ ʩʘ ʜʦʩʪʲʧʥʠ ʟʘ ʚʩʝʢʠ. 

4.ʀʙʣʤʷʰʞʦʡʞ: 

ʏʨʝʟ ʪʝʭʥʦʣʦʛʠʷʪʘ Augmented reality ʦʙʨʘʟʠʪʝ ʦʪ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪʪʘ ʩʝ 
ʢʦʤʙʠʥʠʨʘʪ ʩ ʢʦʤʧʶʪʲʨʥʦ ʛʝʥʝʨʠʨʘʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʢʘʪʦ ʪʘʢʘ ʩʝ ʧʦʣʫʯʘʚʘʪ 
ʜʠʥʘʤʠʯʥʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʊʷ ʠʟʛʣʝʞʜʘ ʢʘʪʦ ʜʦʰʣʘ ʦʪ ʥʘʫʯʥʦʬʘʥʪʘʩʪʠʯʥʠʪʝ 
ʬʠʣʤʠ. ɼʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʥʘʤʠʨʘ ʚʩʝ ʧʦʚʝʯʝ ʧʨʠʣʦʞʝʥʠʷ ʚ ʨʝʢʣʘʤʘʪʘ ʠ 
ʤʘʨʢʝʪʠʥʛʘ, ʢʘʪʦ ʪʘʢʘ ʜʘʚʘ ʩʲʚʩʝʤ ʨʘʟʣʠʯʥʦ ʠʟʞʠʚʷʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʠ 
ʢʦʥʢʫʨʝʥʪʥʦ ʧʨʝʜʠʤʩʪʚʦ ʟʘ ʬʠʨʤʠʪʝ, ʢʦʠʪʦ ʷ ʠʟʧʦʣʟʚʘʪ.[5] 

 

ʌʠʛʫʨʘ 12. ɹʨʦʡ ʤʦʙʠʣʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ 2009 ï 2015 
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ʇʨʦʫʯʚʘʥʝ ʥʘʧʨʘʚʝʥʦ ʦʪ ʢʦʤʧʘʥʠʷ hiddenltd ʧʦʢʘʟʚʘ ʨʲʩʪ ʚ ʙʨʦʷ 
ʧʦʪʨʝʙʠʪʝʣʠ ʧʦʣʟʚʘʱʠ ʤʦʙʠʣʥʠ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ (ʌʠʛ. 12). 
ʊʝʭʥʠʷʪ ʙʨʦʡ ʝ ʙʠʣ 1 ʤʠʣʠʦʥ ʘʢʪʠʚʥʠ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʟ 2009 ʜʦ 197 ʤʠʣʠʦʥʘ 
ʧʨʝʟ 2012, ʢʘʪʦ ʩʝ ʦʯʘʢʚʘ ʧʨʝʟ 2014 ʪʝʭʥʠʷʪ ʙʨʦʡ ʜʘ ʜʦʩʪʠʛʥʝ 732 ʤʠʣʠʦʥʘ.[6] 

ɺʤʙʜʧʝʙʩʦʧʪʫʡ: 

ɸʚʪʦʨʠʪʝ ʠʟʢʘʟʚʘʪ ʩʚʦʷʪʘ ʙʣʘʛʦʜʘʨʥʦʩʪ ʥʘ ʜʦʮ. ʜ-ʨ ʃʠʥʘ ʁʦʨʜʘʥʦʚʘ ʟʘ 
ʥʘʧʨʘʚʝʥʠʪʝ ʦʪ ʥʝʷ ʮʝʥʥʠ ʧʨʝʧʦʨʲʢʠ ʦʪʥʦʩʪʥʦ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʥʘʩʪʦʷʱʘʪʘ 
ʩʪʘʪʠʷ. 

ʄʡʫeʩʙʫʬʩʙ: 
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[4]. http://markerar.com/e-commerce/augmented-reality-e-commerce-tool 

[5]. http://www.trud.bg/Article.asp?ArticleId=877770 

[6]. http://www.hiddenltd.com/what-we-do/augmented-reality 

 

AUGMENTED REALITY ð ɾSSENCE AND APPLICATION 

Aleksandra Pencheva, Hristo Mitev 

Students at Trakia University ï Stara Zagora 
E-mail: eek@gbg.bg, h_mitev@abv.bg  

Abstract: The development of ICT technologies encounter all the fantastic and 
unreal concepts and technologies. An example is the concept of augmented reality. That is a 
technology that represents real objects on the superimposition of layers of information 
and images. Article aims to study this technology and trying to prove that augmented reality is 
not yet another fantastic and meaningless technology group of scientists have developed, but 
an application that may soon become an integral part of our daily lives. 
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ʁʆʇɻɹʋʁɻʆʁ ʌʊʄʌɼʁ ʀɹ ɽʁɹɼʆʇʊʋʁʃɹ ʁ ʅʇʆʁʋʇʉʁʆɼ ʆɹ 
ʅʉɾɿʇɻɹ ʊɻʓʉʀɹʆʇʊʋ ʁʀʈʇʄʀɻɹʆʁ ɻ GEANT 

ʀʚʘʥ ɻʘʨʥʠʟʦʚ, ʈʘʜʦʩʣʘʚ ʁʦʰʠʥʦʚ 

ʃʘʙʦʨʘʪʦʨʠʷ ʧʦ ʊʝʣʝʤʘʪʠʢʘ ʧʨʠ ɹɸʅ,  
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ʈʝʟʶʤʝ: ɺ ʩʨʝʜʘ ʥʘ ʛʣʦʙʘʣʥʘ ʦʙʱʘ ʤʨʝʞʘ ʠʟʛʨʘʜʝʥʘ ʦʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʨʦʜʥʠ 
ʤʨʝʞʠ ʙʝʟ ʦʙʱʘ ʧʦʣʠʪʠʢʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʫʝʜʥʘʢʚʝʥ ʤʦʜʝʣ ʥʘ ʥʘʙʣʶʜʝʥʠʝ ʩʝ ʥʘʣʘʛʘ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʦʜʝʣ ʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ ʜʘ ʧʦʟʚʦʣʷʚʘʪ ʙʝʟʧʨʦʙʣʝʤʥʦʪʦ ʠ 
ʥʝʟʘʚʠʩʠʤʦ ʦʪʯʠʪʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʚʨʲʟʢʠʪʝ, ʢʘʢʪʦ ʠ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʷʩʥʘ ʠ 
ʪʦʯʥʘ ʢʘʨʪʠʥʘ ʟʘ ʢʘʧʘʮʠʪʝʪʘ ʠ ʩʪʘʙʠʣʥʦʩʪʪʘ ʠʤ. ʈʘʟʨʘʙʦʪʝʥʠʪʝ ʚ ʧʨʦʝʢʪʘ 
GEANT ʫʩʣʫʛʠ ʩʘ ʙʘʟʠʨʘʥʠ ʥʘ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʠ ʫʪʚʲʨʜʝʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ 
ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʮʝʥʢʘ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʤʨʝʞʘʪʘ, ʥʦ ʧʦʟʚʦʣʷʚʘʪ ʙʲʨʟʦ ʠ 
ʥʝʟʘʚʠʩʠʤʦ ʫʧʨʘʚʣʝʥʠʝ ʠ ʥʘʙʣʶʜʝʥʠʝ, ʢʘʢʪʦ ʟʘ ʝʢʠʧʠʪʝ ʧʦ ʧʦʜʜʨʲʞʢʘ, ʪʘʢʘ ʠ ʥʘ 
ʚʩʠʯʢʠ ʩʠʩʪʝʤʥʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ ʦʪ ʧʘʨʪʥʴʦʨʩʢʘʪʘ ʤʨʝʞʘ 

ʂʣʶʯʦʚʠ ʜʫʤʠ: Round Robin Database Measurement Archive, BWCTL Bandwidth Test 
Controller, HADES ï Hades Active Delay Evaluation System, one way delay, ʧʨʦʧʫʩʢʘʪʝʣʥʘ 
ʩʧʦʩʦʙʥʦʩʪ ʩʪʘʪʠʷʪʘ 

1. ɻʳʛʞʝʞʦʡʞ 

ɼʠʘʛʥʦʩʪʠʢʘ ʠ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʤʨʝʞʦʚʘʪʘ ʩʚʲʨʟʘʥʦʩʪ ʚ ʤʝʞʜʫʥʘʨʦʜʝʥ 
ʧʨʦʝʢʪ ʢʘʪʦ GEANT, ʚ ʢʦʡʪʦ ʫʯʘʩʪʚʘʪ ʧʦʚʝʯʝʪʦ ʝʚʨʦʧʝʡʩʢʠ ʜʲʨʞʘʚʠ ʧʦʩʪʘʚʷ 
ʦʛʨʦʤʥʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʝʢʠʧʠʪʝ ʟʘ ʧʦʜʜʨʲʞʢʘ. ʄʨʝʞʘʪʘ ʥʘ ʧʨʦʝʢʪʘ ʝ 
ʠʟʛʨʘʜʝʥʘ ʦʪ ʘʢʘʜʝʤʠʯʥʠʪʝ ʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʤʨʝʞʠ ʥʘ ʚʩʠʯʢʠ ʧʘʨʪʥʴʦʨʠ 
ʫʯʘʩʪʥʠʮʠ, ʯʨʝʟ ʩʦʙʩʪʚʝʥʠ ʠʣʠ ʥʘʝʪʠ ʣʠʥʠʠ ʯʝʩʪʦ ʩ ʨʘʟʣʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ 
ʣʠʥʠʠʪʝ. ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʢʦʠʪʦ ʩʘ ʧʦʩʪʘʚʝʥʠ ʝʢʠʧʠʪʝ ʟʘ ʧʦʜʜʨʲʞʢʘ 
ʧʨʦʠʟʪʠʯʘʪ ʦʪ ʨʘʟʥʦʨʦʜʥʘʪʘ ʩʨʝʜʘ, ʚ ʢʦʷʪʦ ʩʝ ʥʘʣʘʛʘ ʜʘ ʨʘʙʦʪʷʪ. ɺ ʤʨʝʞʘ ʙʝʟ 
ʦʙʱʘ ʧʦʣʠʪʠʢʘ ʥʘ ʤʝʥʠʜʞʤʲʥʪ ʠ ʩ ʨʘʟʥʦʨʦʜʥʠ ʩʠʩʪʝʤʠ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʠ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʝʩʫʨʩʠʪʝ ʥʘ ʤʨʝʞʘʪʘ ʦʪʢʨʠʚʘʥʝʪʦ ʠ ʨʝʘʛʠʨʘʥʝʪʦ ʥʘ ʠʥʮʠʜʝʥʪʠ 
ʝ ʟʘʪʨʫʜʥʝʥʦ ʦʪ ʨʘʟʥʦʨʦʜʥʠʪʝ ʧʦʣʠʪʠʢʠ ʥʘ ʩʠʛʫʨʥʦʩʪ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʠ 
ʨʘʟʣʠʯʥʠʪʝ ʧʘʨʪʥʴʦʨʠ. ɺ ʧʨʦʝʢʪ ʩ ʪʦʣʢʦʚʘ ʤʥʦʛʦ ʫʯʘʩʪʥʠʮʠ, ʠʥʠʮʠʘʪʠʚʠ ʠ 
ʟʘʜʘʯʠ ʠ ʧʨʠ ʪʘʢʲʚ ʤʘʱʘʙ ʥʘ ʤʨʝʞʦʚʘʪʘ ʩʚʲʨʟʘʥʦʩʪ ʧʨʦʙʣʝʤʠ ʠ ʠʥʮʠʜʝʥʪʠ 
ʚʲʟʥʠʢʚʘʪ ʝʞʝʜʥʝʚʥʦ. ʈʘʟʥʦʨʦʜʥʘʪʘ ʩʚʲʨʟʘʥʦʩʪ ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʧʨʝʯʠ ʟʘ 
ʪʦʯʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʧʨʦʧʫʩʢʘʪʝʣʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʠ ʢʘʧʘʮʠʪʝʪ ʥʘ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ 
ʧʘʨʪʥʴʦʨʠʪʝ. ʀʥʠʮʠʘʪʠʚʠ ʠ ʟʘʜʘʯʠ ʧʦ ʧʨʦʝʢʪʘ GEANT, ʢʘʪʦ Bandwidth on 
Demand [8] ʠ AutoBAHN [9] ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 
ʩʝʩʠʠ ʠ ʟʘʜʝʣʷʥʝʪʦ ʥʘ ʪʨʘʬʠʢ ʟʘ ʪʷʭ, ʠʟʮʷʣʦ ʱʝ ʟʘʚʠʩʷʪ ʦʪ ʧʨʝʮʠʟʥʘʪʘ ʦʮʝʥʢʘ 
ʥʘ ʚʨʲʟʢʠʪʝ ʠ ʧʦʩʪʦʷʥʥʦʪʦ ʠʤ ʥʘʙʣʶʜʝʥʠʝ. ʆʩʚʝʥ ʢʘʧʘʮʠʪʝʪʲʪ ʥʘ ʤʨʝʞʦʚʠʪʝ 
ʚʨʲʟʢʠ ʦʪ ʦʩʦʙʝʥʘ ʚʘʞʥʦʩʪ ʩʘ ʠ ʟʘʢʲʩʥʝʥʠʷʪʘ, ʢʦʠʪʦ ʩʝ ʦʪʯʠʪʘʪ ʧʨʠ ʧʨʝʥʦʩ ʥʘ 
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ʜʘʥʥʠ [1][5]. ʊʦʚʘ ʝ ʦʪ ʦʩʦʙʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʚʩʠʯʢʠ ʧʨʝʜʘʚʘʥʠʷ ʦʪ ʤʫʣʪʠʤʝʜʠʝʥ 
ʭʘʨʘʢʪʝʨ, ʢʦʠʪʦ ʚ ʜʥʝʰʥʦ ʚʨʝʤʝ ʩʘ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʠ ʟʘʝʤʘʪ ʥʝ ʤʘʣʢʘ 
ʯʘʩʪ ʦʪ ʪʨʘʬʠʢʘ ʤʝʞʜʫ ʧʘʨʪʥʴʦʨʠʪʝ. ʆʪʯʠʪʘʥʝʪʦ ʥʘ ʟʘʢʲʩʥʝʥʠʷʪʘ ʧʦ ʣʠʥʠʠʪʝ 
ʧʦʟʚʦʣʷʚʘʪ ʧʦ-ʧʨʝʮʠʟʥʦ ʧʣʘʥʠʨʘʥʝ ʥʘ ʙʫʬʝʨʠ ʚ ʧʨʠʣʦʞʝʥʠʷʪʘ ʠ/ʠʣʠ 
ʤʝʞʜʠʥʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ. ʉʪʘʙʠʣʥʦʩʪʪʘ ʥʘ ʤʫʣʪʠʤʝʜʠʡʥʠʪʝ ʧʨʝʜʘʚʘʥʠʷ ʧʲʢ 
ʟʘʚʠʩʠ ʦʪ ʚʘʨʠʘʮʠʠʪʝ ʥʘ ʪʝʟʠ ʟʘʢʲʩʥʝʥʠʷ [1][6][7], ʢʦʠʪʦ ʩʝ ʦʧʨʝʜʝʣʷʪ ʥʘ ʙʘʟʘ 
ʧʨʝʜʠʰʥʠ ʠʟʤʝʨʚʘʥʠʷ. ʅʘʣʠʯʠʝʪʦ ʥʘ ʛʦʣʝʤʠ ʨʘʟʣʠʢʠ ʚ ʟʘʢʲʩʥʝʥʠʷʪʘ ʧʨʘʚʠ 
ʚʨʲʟʢʘʪʘ ʥʝʩʪʘʙʠʣʥʘ ʟʘ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʤʫʣʪʠʤʝʜʠʡʥʠʪʝ ʧʨʝʜʘʚʘʥʠʷ ʧʦ 
ʤʨʝʞʘʪʘ ʠ ʧʨʠʯʠʥʘ ʟʘ ʪʲʨʩʝʥʝʪʦ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʠ ʧʦ-ʩʪʘʙʠʣʥʠ ʤʘʨʰʨʫʪʠ, ʧʲʢ 
ʙʠʣʠ ʪʝ ʩ ʧʦ-ʥʠʩʢʘ ʩʢʦʨʦʩʪ ʥʘ ʧʨʝʜʘʚʘʥʝ.. 

2. ʌʪʤʬʜʡ ʡ ʡʠʥʞʩʛʙʦʡʸ 

ɿʘ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʛʦʨʝʧʦʩʦʯʝʥʠʪʝ ʧʨʦʙʣʝʤʠ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʥʦʚʠ, ʧʦ-
ʫʜʦʙʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʛʣʦʙʘʣʥʘ ʤʨʝʞʘ ʦʪ ʤʥʦʞʝʩʪʚʦ 
ʨʘʟʥʦʨʦʜʥʠ ʧʦʜʤʨʝʞʠ ʝ ʥʘʪʦʚʘʨʝʥ ʠʥʪʝʨʥʘʮʠʦʥʘʣʝʥ ʝʢʠʧ ʦʪ ʩʧʝʮʠʘʣʠʩʪʠ ʥʘ 
ʧʘʨʪʥʴʦʨʠʪʝ ʚ ʧʨʦʝʢʪʘ. ɿʘ ʮʝʣʪʘ ʝʢʠʧʘ ʨʘʟʨʘʙʦʪʚʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʠʥʩʪʨʫʤʝʥʪ 
perfSONAR UI [3], ʢʦʡʪʦ ʧʨʝʜʣʘʛʘ ʫʥʠʬʠʮʠʨʘʥ ʠ ʠʥʪʝʛʨʠʨʘʥ ʠʥʪʝʨʬʝʡʩ ʟʘ 
ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʤʨʝʞʘʪʘ ʧʦ ʚʩʠʯʢʠ ʪʲʨʩʝʥʠ ʧʦʢʘʟʘʪʝʣʠ ʩ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʜʠʘʛʥʦʩʪʠʯʥʠ ʪʝʩʪʦʚʝ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. ɿʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ 
ʤʨʝʞʘʪʘ ʩʝ ʧʨʠʣʘʛʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʘʢʪʠʚʥʠ ʠ ʧʘʩʠʚʥʠ ʠʟʤʝʨʚʘʥʠʷ [2], ʢʘʪʦ 
ʦʩʥʦʚʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʠʪʦ ʩʝ ʩʣʝʜʷʪ ʟʘ ʤʨʝʞʘʪʘ ʠ ʤʨʝʞʦʚʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʩʘ 
ʧʨʦʧʫʩʢʘʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ, ʟʘʢʲʩʥʝʥʠʷ ʧʦ ʣʠʥʠʠʪʝ ʠ ʚʘʨʠʘʮʠʠ ʥʘ 
ʟʘʢʲʩʥʝʥʠʝʪʦ, ʟʘʛʫʙʠ ʠ ʜʫʧʣʠʮʠʨʘʥʠʷ ʥʘ ʪʝʩʪʦʚʠ ʧʘʢʝʪʠ, ʙʨʦʡ ʧʨʝʭʦʜʠ ʧʦ 
ʚʨʲʟʢʘʪʘ, ʩʪʘʪʠʩʪʠʢʘ ʥʘ ʠʥʪʝʨʬʝʡʩʠʪʝ ʥʘ ʫʩʪʨʦʡʩʪʚʘʪʘ ʧʦ ʤʨʝʞʘʪʘ. 

ʇʨʠ ʧʘʩʠʚʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʩʝ ʩʲʙʠʨʘʪ ʧʦʢʘʟʘʪʝʣʠʪʝ ʥʘ ʤʨʝʞʦʚʦʪʦ 
ʦʙʦʨʫʜʚʘʥʝ ʠ ʠʥʪʝʨʬʝʡʩʠ, ʢʦʠʪʦ ʠʤʘʪ ʧʨʷʢʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʩʚʲʨʟʘʥʦʩʪʪʘ ʚ 
ʛʣʦʙʘʣʥʘʪʘ ʤʨʝʞʘ ʟʘ ʚʩʝʢʠ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʧʨʦʝʢʪʘ. ʊʝʟʠ ʜʘʥʥʠ ʩʝ ʩʲʙʠʨʘʪ 
ʥʘ ʮʝʥʪʨʘʣʝʥ ʟʘ ʧʨʦʝʢʪʘ ʩʲʨʚʲʨ ʧʦ SNMP ʧʨʦʪʦʢʦʣʘ, ʯʨʝʟ ʝʜʠʥ ʦʪ ʥʘʡ-
ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ RRD ʙʘʟʠʨʘʥʠ ʠʥʩʪʨʫʤʝʥʪʠ Cacti. ɼʘʥʥʠʪʝ ʩʝ ʘʛʨʝʛʠʨʘʪ ʚ 
RRD ʬʦʨʤʘʪ, ʢʦʝʪʦ ʦʧʨʝʜʝʣʷ ʠ ʥʘʠʤʝʥʦʚʘʥʠʝʪʦ ʥʘ ʨʘʟʨʘʙʦʪʚʘʥʘʪʘ ʫʩʣʫʛʘ 
RRD-MA. 

2.1. RRD-ʅɹ (Round Robin Database Measurement Archive) 

RRD-ʄɸ (Round Robin Database Measurement Archive) [4] ʝ ʫʩʣʫʛʘ ʟʘ 
ʘʛʨʝʛʠʨʘʥʝ ʠ ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʩʪʘʪʠʩʪʠʢʠʪʝ ʦʪ ʤʨʝʞʦʚʠʪʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʉʧʝʮʠʘʣʥʦ ʨʘʟʨʘʙʦʪʝʥʠ ʚ ʧʨʦʝʢʪʘ ʠʥʩʪʨʫʤʝʥʪʠ ʧʦʟʚʦʣʷʚʘʪ ʜʦʩʪʲʧ ʜʦ 
ʘʛʨʝʛʠʨʘʥʠʪʝ ʩʪʘʪʠʩʪʠʢʠ ʟʘ ʥʘʪʦʚʘʨʝʥʦʩʪ ʥʘ ʠʥʪʝʨʬʝʡʩʘ (ʧʨʝʤʠʥʘʚʘʱ ʪʨʘʬʠʢ) 
ʚ Mb/s, ʙʨʦʡ ʥʘ UNICAST ʠ NON-UNICAST ʧʘʢʝʪʠʪʝ ʚ ʩʝʢʫʥʜʘ, ʙʨʦʡ ʥʘ 
ʛʨʝʰʢʠʪʝ ʧʨʠ ʧʦʣʫʯʘʚʘʥʝ ʠ ʙʨʦʡ ʥʘ ʥʝʫʩʧʝʰʥʠʪʝ ʧʨʝʜʘʚʘʥʠʷ ʧʦ ʤʨʝʞʘʪʘ ʟʘ 
ʩʝʢʫʥʜʘ (ʬʠʛ.1). ʇʦʨʘʜʠ ʦʛʨʦʤʥʠʷʪ ʙʨʦʡ ʥʘʙʣʶʜʘʚʘʥʠ ʤʨʝʞʦʚʠ ʠʥʪʝʨʬʝʡʩʠ ʚ 
ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʥʝ ʤʘʣʢʠʷʪ ʙʨʦʡ ʩʠʩʪʝʤʥʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ  
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 ʬʠʛ.1 ʉʪʘʪʠʩʪʠʢʠ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʥʘ ʤʨʝʞʦʚʠʪʝ ʠʥʪʝʨʬʝʡʩʠ, ʠʟʚʘʜʢʘ ʧʦ 
ʟʘʜʘʜʝʥ ʤʘʨʰʨʫʪ 

ʩʠʩʪʝʤʘʪʘ, ʪʷ ʩʨʘʚʥʠʪʝʣʥʦ ʯʝʩʪʦ ʝ ʧʨʝʪʦʚʘʨʝʥʘ. ɺ ʩʠʩʪʝʤʘʪʘ ʝ ʧʨʝʜʚʠʜʝʥ 
ʫʜʦʙʝʥ ʥʘʯʠʥ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʬʠʣʪʨʠʨʘʥʝ ʥʘ ʩʧʠʩʲʢʘ ʩ ʠʥʪʝʨʬʝʡʩʠʪʝ ʧʦ 
ʟʘʜʘʜʝʥ ʤʘʨʰʨʫʪ ʤʝʞʜʫ ʜʚʝ ʪʦʯʢʠ ʠʟʧʦʣʟʚʘʡʢʠ ʬʦʨʤʘʪʘ ʥʘ traceroute Linux 
ʢʦʤʘʥʜʘʪʘ, ʢʦʝʪʦ ʟʥʘʯʠʪʝʣʥʦ ʦʙʣʝʢʯʘʚʘ ʦʙʤʝʥʘ ʥʘ ʜʘʥʥʠ ʩʲʩ ʩʲʨʚʲʨʘ ʠ ʜʘʚʘ 
ʧʦ-ʜʦʙʨʘ ʧʨʝʛʣʝʜʥʦʩʪ ʥʘ ʩʪʘʪʠʩʪʠʢʠʪʝ. 

ɸʢʪʠʚʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʧʦ ʟʘʜʘʯʘʪʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʤʝʞʜʫ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ 
ʩʲʨʚʲʨʠ, ʢʦʠʪʦ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ ʚʲʟʣʦʚʠ ʪʦʯʢʠ ʧʨʠ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʧʨʦʝʢʪʘ. 
ɺʩʠʯʢʠ ʪʝ ʩʝ ʩʠʥʭʨʦʥʠʟʠʨʘʪ ʧʦʩʪʦʷʥʥʦ, ʢʘʪʦ ʤʥʦʛʦ ʦʪ ʪʷʭ ʩʘ ʦʙʦʨʫʜʚʘʥʠ ʩʲʩ 
ʩʦʙʩʪʚʝʥʠ GPS ʘʥʪʝʥʠ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ. ɼʘʥʥʠʪʝ ʦʪ ʠʟʤʝʨʚʘʥʠʷʪʘ ʩʝ 
ʘʨʭʠʚʠʨʘʪ ʦʪ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʩʲʨʚʲʨʠ ʠ ʩʘ ʜʦʩʪʲʧʥʠ ʦʪ ʚʲʪʨʝʰʥʦ ʨʘʟʨʘʙʦʪʝʥ 
ʩʦʬʪʫʝʨ, ʢʦʡʪʦ ʧʨʝʜʦʩʪʘʚʷ ʫʥʠʬʠʮʠʨʘʥ ʠʥʪʝʨʬʝʡʩ ʢʘʢʪʦ ʜʦ ʩʲʙʨʘʥʠʪʝ 
ʩʪʘʪʠʩʪʠʢʠ, ʪʘʢʘ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʲʯʥʦ ʟʘʷʚʷʚʘʥʝ ʥʘ ʟʘʤʝʨʚʘʥʠʷ. 
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2.2. BWCTL Bandwidth Test Controller 

 

ʬʠʛ.2 ʉʝʜʤʠʯʝʥ ʧʨʝʛʣʝʜ ʥʘ ʧʨʦʧʫʩʢʘʪʝʣʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʜʘʜʝʥʘ ʚʨʲʟʢʘ 

ʋʩʣʫʛʘ ʟʘ ʨʝʘʣʥʦ ʦʪʯʠʪʘʥʝ ʥʘ ʧʨʦʧʫʩʢʘʪʝʣʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʚʨʲʟʢʠʪʝ 
ʤʝʞʜʫ ʧʘʨʪʥʴʦʨʠʪʝ ʚ ʧʨʦʝʢʪʘ GEANT ʩʝ ʙʘʟʠʨʘ ʥʘ BWCTL [5] ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ 
Internet2 ʢʦʥʩʦʨʮʠʫʤʘ. BWCTL ʠʟʤʝʨʚʘ ʧʨʦʧʫʩʢʘʪʝʣʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʤʝʞʜʫ ʜʚʝ 
ʦʪʜʘʣʝʯʝʥʠ ʪʦʯʢʠ ʢʘʪʦ ʦʪʯʠʪʘ ʤʘʢʩʠʤʘʣʥʠʷʪ ʦʙʝʤ ʜʘʥʥʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʧʨʝʥʝʩʝʥʠ ʚ ʜʘʜʝʥ ʤʦʤʝʥʪ ʥʘ ʠʟʤʝʨʚʘʥʝʪʦ ʟʘ ʦʧʨʝʜʝʣʝʥ ʠʥʪʝʨʚʘʣ ʦʪ ʚʨʝʤʝ. 
ʀʥʩʪʨʫʤʝʥʪʘ ʝ ʦʪ ʪʠʧ ʢʣʠʝʥʪ-ʩʲʨʚʲʨ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʝʪʦ ʧʨʠʪʝʞʘʚʘ ʩʦʙʩʪʚʝʥ 
ʤʝʭʘʥʠʟʲʤ ʟʘ ʦʪʦʨʠʟʘʮʠʷ ʥʝʟʘʚʠʩʠʤ ʦʪ ʪʦʟʠ ʥʘ ʦʧʝʨʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ. ʊʘʢʘ 
ʫʩʣʫʛʘʪʘ ʧʦʟʚʦʣʷʚʘ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʠʟʤʝʨʚʘʥʠʷ ʙʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʧʝʮʠʘʣʝʥ 
ʦʪʦʨʠʟʠʨʘʥ ʧʦʪʨʝʙʠʪʝʣ, ʢʦʝʪʦ ʯʝʩʪʦ ʝ ʧʨʦʙʣʝʤ ʧʨʠ ʧʦʜʦʙʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ 
ʤʨʝʞʘʪʘ. ɺʘʞʥʦ ʫʩʣʦʚʠʝ ʟʘ ʢʦʨʝʢʪʥʠ ʠʟʤʝʨʚʘʥʠʷ ʩ BWCTL ʠʥʩʪʨʫʤʝʥʪʘ ʝ 
ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʪʝʩʪʦʚʝʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ, ʢʘʪʦ ʩʝ ʠʟʙʷʛʚʘʪ ʚʩʷʢʘʢʚʠ 
ʟʘʩʠʯʘʥʠʷ ʥʘ ʘʢʪʠʚʥʠʪʝ ʪʝʩʪʦʚʝ. ɿʘ ʮʝʣʪʘ ʫʩʣʫʛʘʪʘ ʧʨʠʣʘʛʘ ʤʝʭʘʥʠʟʲʤ ʟʘ 
ʦʪʣʦʞʝʥʦ ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʪʝʩʪʦʚʝʪʝ ʩ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʜʦʛʦʚʘʨʷʥʝ. 

ɺ ʧʨʦʝʢʪʘ GEANT BWCTL ʠʟʤʝʨʚʘʥʠʷ ʩʝ ʠʟʚʲʨʰʚʘʪ ʥʘ ʚʩʝʢʠ ʰʝʩʪ ʯʘʩʘ 
ʤʝʞʜʫ ʚʩʠʯʢʠ ʜʚʦʡʢʠ ʧʘʨʪʥʴʦʨʠ ʧʦ ʜʘʜʝʥʘ ʟʘʜʘʯʘ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʧʦʣʫʯʘʚʘ 
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ʧʲʣʥʘ ʢʘʨʪʠʥʘ ʟʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʧʘʨʪʥʴʦʨʠʪʝ, ʢʘʢʪʦ ʠ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʝʨʠʦʜʠʯʥʦʩʪ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʥʘ ʚʨʲʟʢʠʪʝ. 
ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ ʚ ʧʨʦʝʢʪʘ ʩʘ ʧʦ 30 ʩʝʢ, ʥʦ ʩʝ ʦʪʯʠʪʘʪ ʠ 
ʤʝʞʜʠʥʥʠ ʨʝʟʫʣʪʘʪʠ ʥʘ ʚʩʝʢʠ 6 ʩʝʢʫʥʜʠ, ʢʦʝʪʦ ʜʝʤʦʥʩʪʨʠʨʘ ʠ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ 
ʤʨʝʞʘʪʘ ʠ ʫʩʪʨʦʡʩʪʚʘʪʘ ʟʘ ʙʲʨʟʦ ʫʩʪʘʥʦʚʷʚʘʥʝ ʤʘʢʩʠʤʘʣʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ 
ʧʨʝʜʘʚʘʥʝʪʦ (ʬʠʛ.2). ʇʨʠ ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʧʦʩʪʦʷʥʥʠʪʝ ʪʝʩʪʦʚʝ ʚ ʧʨʦʝʢʪʘ ʩʝ 
ʚʟʠʤʘ ʚ ʧʨʝʜʚʠʜ ʠ ʪʦʧʦʣʦʛʠʷʪʘ ʥʘ ʤʨʝʞʘʪʘ, ʪʘʢʘ ʯʝ ʜʘ ʩʝ ʠʟʙʷʛʚʘʪ ʦʙʱʠ 
ʤʝʞʜʠʥʥʠ ʪʦʯʢʠ ʧʦ ʪʨʘʩʝʪʘʪʘ ʥʘ ʘʢʪʠʚʥʠʪʝ ʪʝʩʪʦʚʝ. 

2.3. HADES ð Hades Active Delay Evaluation System 

Hades Active Delay Evaluation System [6][7] ʝ ʩʠʩʪʝʤʘ ʟʘ ʘʢʪʠʚʥʠ 
ʠʟʤʝʨʚʘʥʠʷ, ʢʦʷʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʦʪʯʠʪʘʥʝ ʥʘ ʟʘʢʲʩʥʝʥʠʷʪʘ ʠ ʪʝʭʥʠʪʝ 
ʚʘʨʠʘʮʠʠ ʩ ʮʝʣ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʘʙʠʣʥʦʩʪʪʘ ʥʘ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʧʘʨʪʥʴʦʨʠʪʝ 
ʥʘ ʧʨʦʝʢʪʘ GEANT. 

 

ʬʠʛ.3 ʉʪʘʪʠʩʪʠʢʠ ʦʪ ʠʟʤʝʨʚʘʥʠʷʪʘ ʥʘ ʟʘʢʲʩʥʝʥʠʷʪʘ ʧʦ ʣʠʥʠʠʪʝ ʟʘ ʜʘʜʝʥʘ ʚʨʲʟʢʘ 

ʉʠʩʪʝʤʘʪʘ ʟʘ ʘʢʪʠʚʥʠ ʠʟʤʝʨʚʘʥʠʷ ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʚʘ ʦʩʥʦʚʥʠ ʬʫʥʢʮʠʦʥʘʣʥʠ 
ʤʦʜʫʣʘ: ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʟʘʤʝʨʚʘʥʠʷ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥ ʧʣʘʥ ʠ 



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 105 

 

ʤʦʜʫʣ ʟʘ ʘʥʘʣʠʟ ʠ ʘʛʨʝʛʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʠʟʤʝʨʚʘʥʠʷʪʘ. 
ʀʟʤʝʨʚʘʥʠʷʪʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ UDP ʧʘʢʝʪʠ, ʢʦʠʪʦ 
ʤʘʨʢʠʨʘʪ ʚʨʝʤʝʪʦ ʥʘ ʠʟʧʨʘʱʘʥʝ ʠ ʧʦʣʫʯʘʚʘʥʝ ʤʝʞʜʫ ʚʩʝʢʠ ʜʚʝ ʠʟʤʝʨʚʘʪʝʣʥʠ 
ʩʪʘʥʮʠʠ. ʉʣʫʯʘʠʪʝ ʥʘ ʝʚʝʥʪʫʘʣʥʠ ʟʘʛʫʙʠ ʠ ʜʫʧʣʠʮʠʨʘʥʠʷ ʥʘ ʧʘʢʝʪʠ ʩʲʱʦ ʩʝ 
ʨʝʛʠʩʪʨʠʨʘʪ ʧʨʠ ʦʪʯʠʪʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ. ʊʝʢʫʱʦ ʠʟʤʝʨʚʘʥʠʷʪʘ ʩʝ ʠʟʚʲʨʰʚʘʪ 
ʥʘ ʛʨʫʧʠ ʦʪ ʧʦ 10 ʧʘʢʝʪʘ, ʢʦʠʪʦ ʩʝ ʧʦʚʪʘʨʷʪ ʥʘ ʚʩʷʢʘ ʤʠʥʫʪʘ (ʬʠʛ.3). ʄʦʜʫʣʲʪ 
ʟʘ ʘʨʭʠʚʠʨʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ ʥʘ HADES ʩʠʩʪʝʤʘʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥ 
ʠʥʪʝʨʚʘʣ ʦʪ ʚʨʝʤʝ ʠʟʚʣʠʯʘ ʩʲʙʨʘʥʠʪʝ ʜʘʥʥʠ ʦʪ ʠʟʤʝʨʚʘʪʝʣʥʠʪʝ ʩʪʘʥʮʠʠ, 
ʦʙʨʘʙʦʪʚʘ ʛʠ ʠ ʘʨʭʠʚʠʨʘ. ɺ ʧʨʦʮʝʩʘ ʥʘ ʘʥʘʣʠʟ ʠ ʘʛʨʝʛʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ 
ʟʘ ʚʩʷʢʘ ʛʨʫʧʘ ʟʘʤʝʨʚʘʥʠʷ ʩʝ ʠʟʯʠʩʣʷʚʘʪ ʤʠʥʠʤʫʤ, ʤʘʢʩʠʤʫʤ ʠ ʤʝʜʠʘʥʘ ʥʘ 
ʟʘʢʲʩʥʝʥʠʷʪʘ ʧʦ ʚʨʲʟʢʘʪʘ ʚ ʜʘʜʝʥʘʪʘ ʧʦʩʦʢʘ (One way delay), ʢʘʢʪʦ ʠ 
ʚʘʨʠʘʮʠʠʪʝ ʚ ʟʘʢʲʩʥʝʥʠʷʪʘ ʩʧʨʷʤʦ ʜʨʫʛʠʪʝ ʠʟʤʝʨʚʘʥʠʷ (One way delay 
variation). 

2.4. Traceroute 

Traceroute ʪʝʩʪʦʚʝʪʝ ʚ ʧʨʦʝʢʪʘ GEANT ʩʝ ʠʟʚʲʨʰʚʘʪ, ʢʘʪʦ ʯʘʩʪ ʦʪ 
ʩʠʩʪʝʤʘʪʘ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʟʘʢʲʩʥʝʥʠʷ ʧʦ ʤʨʝʞʘʪʘ HADES. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ 
ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʢʦʤʘʥʜʘʪʘ ʥʝ ʩʝ ʚʟʠʤʘʪ ʩ ʮʝʣ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʘ 
ʦʮʝʥʢʘ ʟʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʚʨʲʟʢʠʪʝ ʧʦ ʤʨʝʞʘʪʘ, ʘʤʠ ʟʘ ʟʘʧʠʩʚʘʥʝ ʥʘ ʤʘʨʰʨʫʪʘ 
ʥʘ ʩʚʲʨʟʚʘʥʝ ʤʝʞʜʫ ʟʘʤʝʨʚʘʥʠʪʝ ʪʦʯʢʠ. ʊʝʟʠ ʪʝʩʪʦʚʝ ʩʝ ʠʟʧʲʣʥʷʚʘʪ 
ʧʘʨʘʣʝʣʥʦ ʩ ʠʟʤʝʨʚʘʥʝʪʦ ʧʦ ʜʘʜʝʥʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ 
HADES ʩʠʩʪʝʤʘʪʘ ʫʩʧʷʚʘ ʜʘ ʧʨʦʩʣʝʜʠ ʠ ʠʟʤʝʥʝʥʠʷʪʘ ʚ ʪʦʧʦʣʦʛʠʷʪʘ ʥʘ 
ʩʚʲʨʟʚʘʥʝ ʤʝʞʜʫ ʧʘʨʪʥʴʦʨʠʪʝ. ɺʢʣʶʯʚʘʥʝʪʦ ʥʘ Traceroute ʪʝʩʪʦʚʝʪʝ ʩʝ ʥʘʣʘʛʘ 
ʧʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʦʪʯʠʪʘʥʝʪʦ ʥʘ ʛʦʣʝʤʠ ʚʘʨʠʘʮʠʠ ʚ ʟʘʢʲʩʥʝʥʠʷʪʘ ʧʦ ʚʨʲʟʢʠʪʝ, 
ʯʝʩʪʦ ʩʝ ʦʢʘʟʚʘ ʩʣʝʜʩʪʚʠʝ ʥʘ ʧʨʦʤʝʥʠ ʚ ʪʦʧʦʣʦʛʠʷʪʘ ʥʘ ʩʚʲʨʟʚʘʥʝ ʤʝʞʜʫ 
ʧʘʨʪʥʴʦʨʠʪʝ. 

3.ʀʙʣʤʷʰʞʦʡʞ 

ɺ ʩʨʝʜʘ ʥʘ ʛʣʦʙʘʣʥʘ ʦʙʱʘ ʤʨʝʞʘ ʠʟʛʨʘʜʝʥʘ ʦʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʨʦʜʥʠ ʤʨʝʞʠ 
ʙʝʟ ʦʙʱʘ ʧʦʣʠʪʠʢʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʫʝʜʥʘʢʚʝʥ ʤʦʜʝʣ ʥʘ ʥʘʙʣʶʜʝʥʠʝ ʩʝ ʥʘʣʘʛʘ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʦʜʝʣ ʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ ʜʘ ʧʦʟʚʦʣʷʚʘʪ ʙʝʟʧʨʦʙʣʝʤʥʦʪʦ ʠ 
ʥʝʟʘʚʠʩʠʤʦ ʦʪʯʠʪʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʚʨʲʟʢʠʪʝ, ʢʘʢʪʦ ʠ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʷʩʥʘ ʠ 
ʪʦʯʥʘ ʢʘʨʪʠʥʘ ʟʘ ʢʘʧʘʮʠʪʝʪʘ ʠ ʩʪʘʙʠʣʥʦʩʪʪʘ ʠʤ. ʈʘʟʨʘʙʦʪʝʥʠʪʝ ʚ ʧʨʦʝʢʪʘ 
GEANT ʫʩʣʫʛʠ ʩʘ ʙʘʟʠʨʘʥʠ ʥʘ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʠ ʫʪʚʲʨʜʝʥʠ 
ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʮʝʥʢʘ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʤʨʝʞʘʪʘ, ʥʦ 
ʧʦʟʚʦʣʷʚʘʪ ʙʲʨʟʦ ʠ ʥʝʟʘʚʠʩʠʤʦ ʫʧʨʘʚʣʝʥʠʝ ʠ ʥʘʙʣʶʜʝʥʠʝ, ʢʘʢʪʦ ʟʘ ʝʢʠʧʠʪʝ ʧʦ 
ʧʦʜʜʨʲʞʢʘ, ʪʘʢʘ ʠ ʥʘ ʚʩʠʯʢʠ ʩʠʩʪʝʤʥʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ ʦʪ ʧʘʨʪʥʴʦʨʩʢʘʪʘ 
ʤʨʝʞʘ. ʇʨʦʙʣʝʤ ʥʘ ʧʨʝʜʣʦʞʝʥʘʪʘ ʠʤʧʣʝʤʝʥʪʘʮʠʷ, ʦʙʘʯʝ ʝ ʯʝ ʩ ʥʘʨʘʩʪʚʘʥʝʪʦ 
ʥʘ ʙʨʦʷ ʥʘ ʠʟʤʝʨʚʘʪʝʣʥʠʪʝ ʩʪʘʥʮʠʠ, ʙʨʦʷ ʥʘ ʘʢʪʠʚʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʥʘʨʘʩʪʚʘ 
ʧʨʦʛʨʝʩʠʚʥʦ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʚʝʯʝ ʝ ʧʦʜʝʪʘ ʠʥʠʮʠʘʪʠʚʘ ʥʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʨʦʷ 
ʘʢʪʠʚʥʠ ʠʟʤʝʨʚʘʥʠʷ, ʯʨʝʟ ʠʟʤʝʨʚʘʥʝʪʦ ʩʘʤʦ ʥʘ ʩʲʩʝʜʥʠʪʝ ʧʦ ʪʦʧʦʣʦʛʠʷ ʚʲʟʣʠ. 
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ʤʝʞʜʫ ʢʨʘʡʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʥʘʣʘʛʘ ʪʲʨʩʝʥʝʪʦ ʥʘ ʥʦʚ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʡʪʦ ʜʘ 
ʧʦʟʚʦʣʷʚʘ ʘʚʪʦʤʘʪʠʯʥʦʪʦ ʘʛʨʝʛʠʨʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʘ ʧʦ ʪʲʨʩʝʥʘ ʣʠʥʠʷ. 
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INOVATIVE SERVICES FOR DIAGNOSTICS AND MONITORING OF NETWORK 
CONNECTIONS IN GEANT 

Ivan Garnizov, Radoslav Yoshinov 

Laboratory of Telematics at Bulgarian Academy of Sciences 

Abstract: In an environment of a global network communications established of multiple 
disparate networks without common policy and a network monitoring model the need of 
uniformity in tools and model is required for independent and hassle free support and uniform 
network statistics retrieval and access. The newly developed services in the GEANT project 
addresses these challenges based on standardized and widely deployed tools and a new 
combined interface instrument for all aspects of network monitoring. 
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ʈʝʟʶʤʝ: ʇʫʙʣʠʢʘʮʠʷʪʘ ʧʨʝʜʩʪʘʚʷ ʧʨʦʝʢʪ ʟʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, 
ʩʲʦʙʨʘʟʝʥ ʩ ʜʲʨʞʘʚʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ; ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʨʦʬʠʣʠʨʘʥʦ 
ʦʙʫʯʝʥʠʝ ʧʦ Ăʂʦʤʧʶʪʲʨʥʠ ʤʨʝʞʠ ʠ ʢʦʤʫʥʠʢʘʮʠʠñ, ʢʘʢʪʦ ʠ ʟʘ ʣʝʢʮʠʦʥʥʠʷ ʢʫʨʩ ʢʲʤ 
ʌʘʢʫʣʪʝʪʘ ʧʦ ʄʘʪʝʤʘʪʠʢʘ ʠ ʀʥʬʦʨʤʘʪʠʢʘ ʥʘ ʇʋ Ăʇ. ʍʠʣʝʥʜʘʨʩʢʠñ, ʢʦʤʝʥʪʠʨʘ 
ʤʷʩʪʦʪʦ ʥʘ ʜʠʥʘʤʠʯʥʘʪʘ ʥʘʛʣʝʜʥʦʩʪ ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʦʩʥʦʚʥʠ 
ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʧʨʦʮʝʩʠ, ʚʢʣʶʯʝʥʠ ʚ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʤʨʝʞʠ, ʢʦʤʫʥʠʢʘʮʠʠ, ʦʙʫʯʝʥʠʝ, ʜʠʥʘʤʠʯʥʘʪʘ ʥʘʛʣʝʜʥʦʩʪ, ʩʠʤʫʣʘʢʨʫʤ 

1. ɻʳʛʞʝʞʦʡʞ 

ɽʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʤʠ ʟʘʜʘʯʠ ʢʘʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣ ʧʦ ʜʠʩʮʠʧʣʠʥʘʪʘ 
Ăʂʦʤʧʶʪʲʨʥʠ ʤʨʝʞʠ ʠ ʢʦʤʫʥʠʢʘʮʠʠñ (ʂʄʂ) ʢʲʤ ʌʘʢʫʣʪʝʪʘ ʧʦ ʄʘʪʝʤʘʪʠʢʘ ʠ 
ʀʥʬʦʨʤʘʪʠʢʘ ʥʘ ʇʋ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ ʝ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʢʦʥʮʝʧʮʠʷ ʟʘ 
ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʪʦʟʠ ʧʨʝʜʤʝʪ, ʢʦʷʪʦ ʜʘ ʧʦʩʣʫʞʠ ʢʘʪʦ ʦʩʥʦʚʘ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ 
ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʧʨʦʬʠʣʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ 9-12 ʢʣʘʩ ʠ 
ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʠʟʫʯʘʚʘʱʠ ʧʨʝʜʤʝʪʘ. ʇʲʨʚʦʥʘʯʘʣʥʦʪʦ ʧʨʦʫʯʚʘʥʝ ʟʘ 
ʚʢʣʶʯʝʥʦʪʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʚ ʜʚʝʪʝ ʩʪʝʧʝʥʠ ʥʘ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ï 
ʟʘʜʲʣʞʠʪʝʣʥʘ ʠ ʧʨʦʬʠʣʠʨʘʥʘ ï ʧʦʢʘʟʚʘ ʥʝʛʦʚʘʪʘ ʥʘʩʦʯʝʥʦʩʪ ʢʲʤ 
ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʯʘʩʪ ʥʘ ʪʦʟʠ ʤʦʜʫʣ [2]. ʆʯʘʢʚʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʘ 
ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʦ ʥʠʚʦ [3] ʩʘ ʩʚʲʨʟʘʥʠ ʩ: 

- ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʠʟʧʨʘʱʘʥʝ ʥʘ ʩʲʦʙʱʝʥʠʷ, ʬʘʡʣʦʚʝ, ʪʲʨʩʝʥʝ, ʥʘʤʠʨʘʥʝ 
ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʟʘʜʘʜʝʥ ʢʨʠʪʝʨʠʡ ʚ ʣʦʢʘʣʥʘʪʘ ʠ ʛʣʦʙʘʣʥʘʪʘ ʤʨʝʞʘ; 

- ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʟʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʣʦʢʘʣʥʠ ʪʦʧʦʣʦʛʠʠ; 

ʇʨʠ ʧʨʦʬʠʣʠʨʘʥʦʪʦ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʦʙʫʯʝʥʠʝ ʩʝ ʟʘʙʝʣʷʟʚʘ [4] ʩʪʨʝʤʝʞ 
ʟʘ ʦʙʭʚʘʱʘʥʝ ʥʘ ʧʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʩʨʝʜʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ, 
ʯʨʝʟ ʚʢʣʶʯʚʘʥʝ ʥʘ ʪʝʤʠ ʢʘʪʦ: 

- OSI ʤʦʜʝʣ; 

- ʦʩʥʦʚʥʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʤʨʝʞʘ; 

- ʧʨʝʥʦʩʥʠ ʩʨʝʜʠ; 

- ʤʨʝʞʦʚʠ ʘʨʭʠʪʝʢʪʫʨʠ ï Ethernet, Token Ring, Apple Talk, ARC Net; 

- ʚʠʜʦʚʝ ʪʦʧʦʣʦʛʠʠ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʤʨʝʞʠ; 

- ʚʠʜʦʚʝ ʢʦʤʧʶʪʲʨʥʠ ʤʨʝʞʠ ʩʧʦʨʝʜ ʤʝʪʦʜʘ ʥʘ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ; 
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- ʤʨʝʞʠ ʟʘ ʪʲʥʢʠ ʢʣʠʝʥʪʠ; 

- WAN ʚʨʲʟʢʠ; 

- ʤʨʝʞʦʚʠ ʫʩʪʨʦʡʩʪʚʘ; 

- ʤʨʝʞʦʚʠ ʧʨʦʪʦʢʦʣʠ; 

- ʙʝʟʞʠʯʥʠ ʤʨʝʞʠ; 

- IP ʠ IPX ʘʜʨʝʩʠ ʠ ʚʠʜʦʚʝʪʝ ʢʘʪʝʛʦʨʠʠ ʥʘ ʤʨʝʞʠʪʝ; 

- ʟʘʱʠʪʘ ʥʘ ʤʨʝʞʠʪʝ; 

- DNS ʩʲʨʚʲʨ ʠ ʧʦʤʦʱʥʠʪʝ ʧʨʦʛʨʘʤʠ; 

- ʦʪʢʨʠʚʘʥʝ ʠ ʦʪʩʪʨʘʥʷʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʠ ʠ ʭʘʨʜʫʝʨʥʠ ʧʨʦʙʣʝʤʠ ʧʨʠ 
ʤʨʝʞʠʪʝ. 

2. ʌʰʞʚʞʦ ʨʩʧʯʞʪ 

ʇʨʝʜʣʦʞʝʥʠʝʪʦ ʟʘ ʧʨʦʝʢʪ ʟʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ (ʬʠʛ. 1), 
ʩʲʦʙʨʘʟʝʥ ʩ ʜʲʨʞʘʚʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ʤʝʪʦʜʠʢʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ 
ʥʘ ʧʨʦʬʠʣʠʨʘʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʂʄʂ, ʢʘʢʪʦ ʠ ʟʘ ʣʝʢʮʠʦʥʥʠʷ ʢʫʨʩ ʢʲʤ ʇʋ, ʜʦʧʫʩʢʘ 
ʫʣʝʩʥʷʚʘʥʝʪʦ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʨʠ ʠʟʙʦʨ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʥʘ ʧʨʝʜʩʪʘʚʷʥʠʪʝ ʪʝʤʠ. 

ɺ ʪʝʦʨʝʪʠʯʝʥ ʘʩʧʝʢʪ ʪʦʚʘ ʤʦʞʝ ʜʘ ʦʟʥʘʯʘʚʘ ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ ʩ ʢʦʥʮʝʧʪʫʘʣʥʠʪʝ ʤʦʜʝʣʠ ʥʘ ʩʪʘʥʜʘʨʪʠʟʠʨʘʱʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʟʘ 
ʢʦʥʢʨʝʪʥʦ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ [5]. ʉʧʦʜʝʣʷʤ ʤʥʝʥʠʝʪʦ, ʯʝ ʠʟʫʯʘʚʘʥʝʪʦ 
ʥʘ ʥʦʚʘ ʠ ʩʣʦʞʥʘ ʪʝʤʘ, ʢʘʪʦ ʢʦʤʧʶʪʲʨʥʠ ʤʨʝʞʠ ʝ ʧʦ-ʣʝʩʥʦ ʘʢʦ ʩʝ ʟʘʧʦʯʥʝ ʩ 
ʪʝʦʨʠʷʪʘ ʠ ʢʦʥʮʝʧʮʠʠʪʝ ʠ ʧʣʘʚʥʦ ʩʝ ʧʨʝʤʠʥʝ ʢʲʤ ʧʦ-ʢʦʥʢʨʝʪʥʠʪʝ ʘʩʧʝʢʪʠ ʥʘ 
ʨʝʘʣʠʟʘʮʠʷʪʘ [6, ʩʪʨ. 93]. ʊʦʟʠ ʧʦʜʭʦʜ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ 
ʦʪʛʦʚʘʨʷ ʥʘ ʦʩʥʦʚʥʠʪʝ ʜʠʜʘʢʪʠʯʝʩʢʠ ʧʨʠʥʮʠʧʠ ʟʘ ʩʠʩʪʝʤʥʦʩʪ, ʩʲʟʥʘʪʝʣʥʦʩʪ ʠ 
ʜʦʩʪʲʧʥʦʩʪ.  

ɺʢʣʶʯʚʘʥʝʪʦ ʥʘ ʪʝʤʠ ʢʘʪʦ: 

- OSI ʠ DoD(Department of Defense, ʠʣʠ TCP/IP) ʤʦʜʝʣʠ; 

- ʩʪʘʥʜʘʨʪʠʪʝ ʦʪ ʩʝʨʠʷʪʘ IEEE 802.x, ʦʪʥʘʩʷʱʠ ʩʝ ʟʘ ʬʠʟʠʯʝʩʢʠʷ ʠ ʢʘʥʘʣʥʠʷ 
ʩʣʦʡ ʥʘ LAN ʠ MAN; 

- ʤʝʞʜʠʥʥʠ ʤʨʝʞʦʚʠ ʫʩʪʨʦʡʩʪʚʘ; 

- WAN ʪʝʭʥʦʣʦʛʠʠ; 

ʛʘʨʘʥʪʠʨʘ ʧʣʘʚʝʥ ʧʨʝʭʦʜ ʧʨʠ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʢʦʥʮʝʧʮʠʠ ʩʚʲʨʟʘʥʠ ʩ 
ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʤʨʝʞʠ. ʅʘ ʬʠʛ. 1 ʝ ʧʨʝʜʩʪʘʚʝʥ ʧʨʠʤʝʨʝʥ 
ʤʦʜʝʣ ʟʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʫʯʝʙʝʥ ʧʨʦʮʝʩ ʚ ʪʘʟʠ ʥʘʩʦʢʘ. 

ʊʝʤʠʪʝ ʩʘ ʩʲʦʙʨʘʟʝʥʠ ʩ ʘʢʪʫʘʣʥʠʪʝ ʤʨʝʞʦʚʠ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʮʝʥʪʲʨʘ ʤʫ ʝ 
ʨʘʟʧʦʣʦʞʝʥ OSI ʤʦʜʝʣʲʪ [1]. ɺʩʷʢʘ ʦʪ ʪʝʤʠʪʝ ʝ ʩʚʲʨʟʘʥʘ ʩ ʥʝʛʦ ʩ ʧʨʘʚʘ ʠ 
ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ 
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ʧʨʘʚʠ ʩʲʧʦʩʪʘʚʢʘ ʠ ʦʪʥʘʩʷʥʝ ʥʘ ʝʣʝʤʝʥʪʠ ʦʪ ʢʦʥʪʝʢʩʪʘ ʢʲʤ ʥʠʚʘʪʘ ʥʘ OSI 
ʤʦʜʝʣʘ ʠ ʦʙʨʘʪʥʦ.  

OSI ʤʦʜʝʣʲʪ ʢʘʪʝʛʦʨʠʟʠʨʘ ʨʘʟʣʠʯʥʠʪʝ ʧʨʦʮʝʩʠ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘʪʘ ʩʝʩʠʷ 
ʥʘ ʨʘʟʣʠʯʥʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʥʠʚʘ. ʅʠʚʘʪʘ ʩʘ ʦʨʛʘʥʠʟʠʨʘʥʠ ʩʧʨʷʤʦ ʝʩʪʝʩʪʚʝʥʘʪʘ 
ʧʦʨʝʜʠʮʘ ʦʪ ʩʲʙʠʪʠʷ, ʚʲʟʥʠʢʚʘʱʠ ʧʦ ʚʨʝʤʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʷʪʘ. 

 

ʬʠʛ. 1. ʄʦʜʝʣ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ 

OSI ʤʦʜʝʣʲʪ ʝ ʩʪʘʥʜʘʨʪʘ ʜʘʚʘʱ ʨʘʤʢʠʪʝ ʥʘ ʚʩʠʯʢʠ ʠʥʜʫʩʪʨʠʘʣʥʠ 
ʩʪʘʥʜʘʨʪʠ, ʜʝʬʠʥʠʨʘʥʠ ʚ ʜʥʝʰʥʠʪʝ ʤʨʝʞʠ [6, ʩʪʨ. 102]. 

ʅʘ ʙʘʟʘʪʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ ʥʠʚʘ ʤʦʞʝ ʜʘ ʩʝ ʦʙʷʩʥʠ ʥʘʣʠʯʠʝʪʦ ʥʘ 
ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ ʤʝʞʜʠʥʥʠ ʫʩʪʨʦʡʩʪʚʘ [7] ʠʟʛʨʘʞʜʘʱʠ ʧʦʜʤʨʝʞʘʪʘ, ʢʘʢʪʦ ʠ 
ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʘʜʨʝʩʘʮʠʷ. 

TCP/IP ʧʨʦʪʦʢʦʣʥʠʷʪ ʩʪʝʢ, ʛʘʨʘʥʪʠʨʘʱ ʨʘʙʦʪʘʪʘ ʩ ʀʥʪʝʨʥʝʪ, ʩʲʱʦ ʝ 
ʨʘʟʜʝʣʝʥ ʥʘ ʥʠʚʘ ʠ ʚʩʷʢʦ ʝʜʥʦ ʦʪ ʪʷʭ ʧʦʜʜʲʨʞʘ ʩʚʦʠʪʝ ʘʜʨʝʩʠ. 

ʆʧʠʪʲʪ ʤʠ ʧʦʢʘʟʚʘ, ʯʝ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʪʝʦʨʝʪʠʯʥʘʪʘ ʯʘʩʪ ʥʘʡ-ʯʝʩʪʦ ʩʝ 
ʠʟʧʦʣʟʚʘʪ: 

- ʦʪ ʤʝʪʦʜʠʪʝ ʟʘ ʫʩʪʥʘ ʢʦʤʫʥʠʢʘʮʠʷ ï ʣʝʢʮʠʷ, ʦʙʷʩʥʝʥʠʝ, ʜʠʩʢʫʩʠʷ ʠ 
ʦʙʩʲʞʜʘʥʝ 

- ʤʝʪʦʜ ʟʘ ʨʘʙʦʪʘ ʩ ʜʦʢʫʤʝʥʪʘʮʠʷ-ʧʨʦʫʯʚʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 
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- ʦʥʘʛʣʝʜʷʚʘʥʝ ʯʨʝʟ ʩʭʝʤʠ, ʯʝʨʪʝʞʠ, ʢʘʨʪʠʥʠ, ʪʘʙʣʠʮʠ, ʛʨʘʬʠʢʠ, ʜʠʘʛʨʘʤʠ 

ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ ʣʠʧʩʘʪʘ ʥʘ ʜʠʥʘʤʠʯʥʠ ʠ ʠʥʪʝʨʘʢʪʠʚʥʠ ʤʦʜʝʣʠ ʟʘ 
ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ, ʪʘʤ ʢʲʜʝʪʦ ʝ ʚʲʟʤʦʞʥʦ. ɼʦʧʫʩʢʘʤ, ʯʝ ʪʦʟʠ ʚʠʜ 
ʦʥʘʛʣʝʜʷʚʘʥʝ ʧʦʜʢʨʝʧʷ ʭʠʧʦʪʝʟʘʪʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ ʚ ʪʘʟʠ ʥʘʩʦʢʘ. ʇʦʜʭʦʜʲʪ ʱʝ ʘʢʪʠʚʠʨʘ ʢʦʛʥʠʪʠʚʥʠ ʧʨʦʮʝʩʠ ʢʘʪʦ 
ʚʲʟʧʨʠʷʪʠʝ, ʘʩʦʮʠʘʮʠʷ ʠ ʨʘʟʩʲʞʜʝʥʠʝ, ʟʘ ʢʦʠʪʦ ʟʥʘʝʤ, ʯʝ ʩʘ ʯʘʩʪ ʦʪ 
ʮʷʣʦʩʪʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʟʥʘʥʠʷ. 

3. ɻʡʩʫʬʙʤʦʡ ʠʦʙʦʡʸ ʡ ʬʥʞʦʡʸ. ʊʡʥʬʤʙʣʩʬʥʡ. 

ɿʥʘʥʠʝʪʦ ʝ ʜʝʬʠʥʠʨʘʥʦ ʦʪ ʆʢʩʬʦʨʜʩʢʠʷ ʘʥʛʣʠʡʩʢʠ ʨʝʯʥʠʢ [8] ʢʘʪʦ: 

- ʝʢʩʧʝʨʪʥʦʩʪ ʠ ʫʤʝʥʠʷ, ʧʨʠʜʦʙʠʚʘʥʠ ʦʪ ʣʠʯʥʦʩʪ ʯʨʝʟ ʧʨʝʞʠʚʷʚʘʥʝ ʠʣʠ 
ʦʙʨʘʟʦʚʘʥʠʝ; ʪʝʦʨʝʪʠʯʥʦʪʦ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʩʫʙʝʢʪʘ 

- ʪʦʚʘ, ʢʦʝʪʦ ʩʝ ʟʥʘʝ ʚ ʜʘʜʝʥʦ ʧʦʣʝ ʠʣʠ ʢʘʪʦ ʮʷʣʦ; ʬʘʢʪʠ ʠʣʠ ʠʥʬʦʨʤʘʮʠʷ 

- ʫʩʝʱʘʥʝ ʠʣʠ ʟʘʧʦʟʥʘʪʦʩʪ ʧʨʠʜʦʙʠʪʠ ʯʨʝʟ ʧʨʝʞʠʚʷʚʘʥʝ ʥʘ ʬʘʢʪ ʠʣʠ 
ʩʠʪʫʘʮʠʷ. 

ʆʪʥʘʩʷʥʝʪʦ ʥʘ ʜʝʬʠʥʠʮʠʷʪʘ ʢʲʤ ʚʠʨʪʫʘʣʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʬʦʨʤʠʨʘ 
ʥʦʚʦ ʧʦʥʷʪʠʝ ï ʛʡʩʫʬʙʤʦʧ ʠʦʙʦʡʞ. ʄʦʞʝ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʪʦ ʟʥʘʥʠʝ ʟʘ 
ʦʙʝʢʪʠ ʠ ʩʲʙʠʪʠʷ ʧʦʣʫʯʝʥʦ ʚʲʚ ʚʠʨʪʫʘʣʥʘ ʩʨʝʜʘ, ʯʨʝʟ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 
ʜʠʥʘʤʠʯʥʠ ʚʠʨʪʫʘʣʥʠ ʤʦʜʝʣʠ. ʊʦʚʘ ʱʝ ʦʩʠʛʫʨʠ ʪʘʢʘ ʥʘʨʝʯʝʥʘʪʘ ʜʠʥʘʤʠʯʥʘ 
ʥʘʛʣʝʜʥʦʩʪ [9, ʩʪʨ. 23], ʢʦʷʪʦ ʩʝ ʧʨʠʯʠʩʣʷʚʘ ʢʲʤ ʧʨʠʥʮʠʧʘ ʟʘ ʥʘʛʣʝʜʥʦʩʪ. ɽʜʠʥ 
ʦʪ ʧʦʜʭʦʜʠʪʝ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʥʠ ʦʩʠʛʫʨʠ ʪʘʢʘʚʘ ʜʠʥʘʤʠʢʘ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʠ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʡʥʬʤʙʣʩʬʥʡ. 

ʉʧʦʨʝʜ ʨʝʯʥʠʢʲʪ ʟʘ ʢʣʶʯʦʚʠ ʜʫʤʠ ʥʘ ʋʥʠʚʝʨʩʠʪʝʪʘ ʥʘ ʏʠʢʘʛʦ [13] 
ʪʝʨʤʠʥʲʪ ʩʠʤʫʣʘʢʨʫʤ ʦʟʥʘʯʘʚʘ ʧʦʜʦʙʠʝ ʥʘ ʦʙʨʘʟ, ʢʦʝʪʦ ʠʤʠʪʠʨʘ ʯʘʩʪʠʯʥʦ 
ʨʝʘʣʥʦʩʪʪʘ. 

ʇʨʦʠʟʣʠʟʘ ʦʪ ʣʘʪʠʥʩʢʘʪʘ ʜʫʤʘ simulacrum ï Ăʧʦʜʦʙʠʝñ. ʇʨʝʟ 16 ʚʝʢ ʝ 
ʠʟʧʦʣʟʚʘʥʘ ʟʘ ʦʟʥʘʯʘʚʘʥʝ ʥʘ ʦʙʨʘʟ ʥʘ ʜʨʫʛ ʦʙʨʘʟ. ʇʨʝʟ 19 ʚʝʢ ʜʫʤʘʪʘ 
ʧʨʠʜʦʙʠʚʘ ʠ ʚʪʦʨʦ ʟʥʘʯʝʥʠʝ ï ʥʠʩʢʦʧʦʩʪʘʚʝʥʦʩʪ ʠ ʥʝʧʲʣʥʦʮʝʥʥʦʩʪ. 

ɺ ʩʝʛʘʰʥʠʷ ʢʦʥʪʝʢʩʪ ʪʝʨʤʠʥʲʪ ʩʠʤʫʣʘʢʨʫʤ ʱʝ ʠʜʝʥʪʠʬʠʮʠʨʘ ʛʨʫʧʘ ʦʪ 
ʜʠʥʘʤʠʯʥʠ ʚʠʨʪʫʘʣʥʠ ʤʦʜʝʣʠ, ʦʩʠʛʫʨʷʚʘʱʠ ʜʠʥʘʤʠʯʥʘ ʥʘʛʣʝʜʥʦʩʪ ʥʘ ʦʩʥʦʚʥʠ 
ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʧʨʦʮʝʩʠ, ʚʢʣʶʯʝʥʠ ʚ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. 

ɺʩʷʢʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʩʭʝʤʘ ʠʤʘ ʪʦʯʝʥ ʤʦʜʝʣ ʠ ʘʣʛʦʨʠʪʲʤ, ʧʦ ʢʦʡʪʦ 
ʧʨʦʪʠʯʘ. ʆʧʠʩʘʥʠʝʪʦ ʠ ʚ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘʡ-ʯʝʩʪʦ ʝ ʧʨʝʜʩʪʘʚʝʥʦ 
ʩʭʝʤʘʪʠʯʥʦ ʠʣʠ ʩʣʦʚʝʩʥʦ. ʉʠʤʫʣʘʢʨʫʤʲʪ ʝ ʩʣʝʜʚʘʱʠʷ ʝʪʘʧ ʥʘ ʥʘʛʣʝʜʥʦʩʪ ï 
ʘʥʠʤʠʨʘʥʝ ʥʘ ʦʧʠʩʘʥʠʝʪʦ.  
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ʬʠʛ. 2. ɽʪʘʧʠ ʥʘ ʧʨʝʭʦʜ ʢʲʤ ʩʠʤʫʣʘʢʨʫʤ 

ɺʩʝʢʠ ʩʣʝʜʚʘʱ ʝʪʘʧ ʦʧʨʦʩʪʷʚʘ ʩʭʝʤʘʪʘ ʥʘ ʢʦʤʫʥʠʢʘʮʠʷ, ʢʘʪʦ ʷ ʦʪʜʘʣʝʯʘʚʘ 
ʦʪ ʨʝʘʣʥʠʷ ʧʨʦʮʝʩ, ʥʦ ʟʘʧʘʟʚʘ ʦʩʥʦʚʥʘʪʘ ʠ ʢʦʥʮʝʧʮʠʷ. ʆʧʠʩʘʥʠʝʪʦ ʧʨʝʩʲʟʜʘʚʘ 
ʠʜʝʘʣʥʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ ʢʘʪʦ ʠʛʥʦʨʠʨʘ ʩʣʦʞʥʘʪʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʜʦʧʲʣʥʠʪʝʣʥʠ 
ʩʲʙʠʪʠʷ, ʚʲʟʥʠʢʥʘʣʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. ʉʠʤʫʣʘʢʨʫʤʲʪ ʚʠʟʫʘʣʠʟʠʨʘ ʦʧʠʩʘʥʠʝʪʦ. 

ʊʦʚʘ ʟʥʘʯʠʪʝʣʥʦ ʱʝ ʫʣʝʩʥʠ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ ʧʦ 
ʢʦʤʧʶʪʲʨʥʠ ʤʨʝʞʠ ʠ ʢʦʤʫʥʠʢʘʮʠʠ ʦʪ ʩʪʨʘʥʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʱʝ ʘʥʛʘʞʠʨʘ 
ʚʥʠʤʘʥʠʝʪʦ ʠ ʠʥʪʝʨʝʩʘ ʥʘ ʫʯʝʥʠʢʘ ʠ ʱʝ ʩʲʟʜʘʜʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʫʣʝʩʥʷʚʘʥʝ 
ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʦʪ ʩʲʙʠʪʠʷ, ʩʧʝʮʠʬʠʯʥʠ ʟʘ 
ʢʦʥʢʨʝʪʥʦʪʦ ʜʝʡʩʪʚʠʝ. 

ɿʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʚ ʪʘʟʠ ʥʘʩʦʢʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ 
ʫʪʦʯʥʷʪ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʠʟʫʯʘʚʘʥʠʷ ʤʘʪʝʨʠʘʣ, ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʦʪ 
ʦʧʦʨʥʠ ʧʦʥʷʪʠʷ ʠ ʧʨʦʮʝʩʠ, ʧʦʟʚʦʣʷʚʘʱʠ ʜʠʥʘʤʠʯʥʘ ʥʘʛʣʝʜʥʦʩʪ. 
ʌʦʨʤʘʣʠʟʠʨʘʥʝʪʦ ʠʤ ʝ ʩʣʝʜʚʘʱʘʪʘ ʩʪʲʧʢʘ ʦʪ ʦʙʱʘʪʘ ʩʭʝʤʘ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ 
ʢʨʘʡʥʘʪʘ ʮʝʣ. 

ɼʨʫʛʦ ʢʘʯʝʩʪʚʦ, ʦʙʝʢʪ ʥʘ ʜʠʜʘʢʪʠʯʝʩʢʠʪʝ ʮʝʣʠ, ʚ ʮʷʣʦʩʪʥʦʪʦ ʦʙʫʯʝʥʠʝʪʦ ʝ 
ʫʤʝʥʠʝʪʦ ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʜʘʜʝʥ ʧʨʦʙʣʝʤ, ʢʦʝʪʦ ʝ ʧʨʷʢʦ ʩʚʲʨʟʘʥʦ ʩ 
ʧʨʠʪʝʞʘʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷ ʚ ʢʦʥʢʨʝʪʥʘʪʘ ʦʙʣʘʩʪ. 

ʋʤʝʥʠʝʪʦ ʝ ʜʝʬʠʥʠʨʘʥʦ ʢʘʪʦ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʫʩʧʝʭ ʚ ʦʧʨʝʜʝʣʝʥʘ ʟʘʜʘʯʘ 
ʠʣʠ ʥʘʯʠʥʘʥʠʝ, ʟʘʚʠʩʝʱʦ ʦʪ ʩʧʦʩʦʙʥʦʩʪʪʘ, ʦʪ ʩʲʟʨʷʚʘʥʝʪʦ ʠ ʦʪ ʫʧʨʘʞʥʷʚʘʥʝʪʦ.  

ʂʘʢʚʠ ʫʤʝʥʠʷ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʧʨʠʪʝʞʘʚʘʤʝ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤ 
ʩʲʱʝʩʪʚʫʚʘʱ ʚʲʚ ʚʠʨʪʫʘʣʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ?  

ʆʪʛʦʚʦʨʲʪ ʥʘ ʪʦʟʠ ʚʲʧʨʦʩ ʝ: ʛʡʩʫʬʙʤʦʡ ʬʥʞʦʡʸ.  

ʊʨʠʪʝ ʥʦʚʦʚʲʚʝʜʝʥʠ ʧʦʥʷʪʠʷ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʪ ʧʦʣʟʘ ʧʨʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 
ʝʜʥʦ ʤʝʞʜʠʥʥʦ ʥʠʚʦ ï ʥʠʚʦʪʦ ʥʘ ʚʠʨʪʫʘʣʠʟʘʮʠʷʪʘ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ ʧʨʠ 
ʠʟʫʯʘʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʤʨʝʞʠ ʠ ʢʦʤʫʥʠʢʘʮʠʠ. ʊʦ ʤʦʞʝ ʜʘ ʠʟʠʛʨʘʝ ʨʦʣʷʪʘ 
ʥʘ ʧʦʤʦʱʥʦ ʥʠʚʦ ʟʘ ʧʣʘʚʝʥ ʧʨʝʭʦʜ ʤʝʞʜʫ ʪʝʦʨʠʷʪʘ ʠ ʧʨʘʢʪʠʢʘʪʘ.  

ʅʘ ʪʦʚʘ ʥʠʚʦ ʤʝʪʦʜʠʪʝ ʠ ʩʨʝʜʩʪʚʘʪʘ ʪʨʷʙʚʘ ʜʘ ʦʩʠʛʫʨʷʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʩ ʧʨʠʤʝʨʠ ʧʨʝʜʣʘʛʘʱʠ ʠʥʪʝʨʘʢʪʠʚʥʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʩʠʤʫʣʘʮʠʷ ʥʘ ʨʝʘʣʥʠ ʧʨʦʮʝʩʠ (ʩʠʤʫʣʘʢʨʫʤʠ).  

ʇʨʝʜʤʝʪʲʪ Ăʂʦʤʧʶʪʲʨʥʠ ʤʨʝʞʠò ʧʨʝʜʨʘʟʧʦʣʘʛʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ 
ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʚ ʪʘʟʠ ʥʘʩʦʢʘ. ʇʨʦʜʲʣʞʠʪʝʣʥʘʪʘ ʤʠ ʧʨʘʢʪʠʢʘ ʢʘʪʦ 

ʈʝʘʣʝʥ 
ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ 

ʧʨʦʮʝʩ 

ʆʧʠʩʘʥʠʝ ʥʘ 
ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʷ 

ʧʨʦʮʝʩ 

ʉʠʤʫʣʘʢʨʫʤ 
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ʧʨʝʧʦʜʘʚʘʪʝʣ ʧʦ ʪʘʟʠ ʜʠʩʮʠʧʣʠʥʘ ʧʦʢʘʟʚʘ, ʯʝ ʚʲʟʧʨʠʝʤʘʥʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣʘ 
ʟʘʚʠʩʠ ʦʪ ʥʘʯʠʥʘ ʥʘ ʥʝʛʦʚʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʧʨʝʜ ʘʫʜʠʪʦʨʠʷʪʘ. 

ʀʙʣʤʷʰʞʦʡʞ 

ʃʝʢʮʠʦʥʥʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʩ ʢʦʠʪʦ ʩʲʤ ʩʝ ʟʘʧʦʟʥʘʣ ʧʦʯʪʠ ʥʝ ʚʢʣʶʯʚʘʪ 
ʜʠʥʘʤʠʯʥʠ ʤʦʜʝʣʠ ʟʘ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠ ʠ ʷʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʚʘʱʠ ʪʦʚʘ. 
ʅʘ ʩʘʡʪʘ ʥʘ Cisco ʠʤʘ ʜʚʝ ʥʘʣʠʯʥʠ ʬʣʘʰ ʘʥʠʤʘʮʠʠ, ʦʟʘʛʣʘʚʝʥʠ ĂHow 
Transparent Bridging Worksñ [10] ʠ ĂDynamic NATñ [11], ʜʝʤʦʥʩʪʨʠʨʘʱʠ 
ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʩʫʠʯ ʠ NAT.  

ɼʨ. ɼʲʛʣʘʩ ʂʦʤʝʨ ʝ ʧʫʙʣʠʢʫʚʘʣ ʜʝʚʝʪ ʬʣʘʰ ʘʥʠʤʘʮʠʠ ʥʘ ʩʘʡʪʘ ĂComputre 
networks and Internetsñ [12]. ʊʝʭʥʠʪʝ ʘʥʛʣʠʡʩʢʠ ʟʘʛʣʘʚʠʷ ʩʘ: 

- Packet Travelling Through Layers 

- Converting Analog Signals to Digital Signals  

- Frequency Shift Keying (FSK) Modulation 

- Time Division Multiplexing (TDM) 

- CSMA-Collision Detection (CSMA/CD) 

- Dijkstra's Algorithm (Shortest Path Computation in a Graph)  

- Forwarding an IP Datagram  

- TCP 3-Way Handshake 

- Firewall: Packet Filtering 

ʇʨʦʝʢʪʲʪ Net-SEAL ʥʘ National Science Foundation under Grant No. DUE-
0536388 ʝ ʨʝʘʣʠʟʠʨʘʥ ʚ ʀʥʪʝʨʥʝʪ ʥʘ ʘʜʨʝʩ http://www.net-seal.net ʠ ʧʨʝʜʩʪʷʚʘ 
ʩʣʝʜʥʠʪʝ ʘʥʠʤʘʮʠʠ: 

1. No Network 

2. Hub 

3. Switch 

4. Switched Network With No Server 

5. Switched Network With Server 

6. Adding Switches 

7. The Address Resolution Protocol (ARP) 

8. ARP with Multiple Networks 

9. Dynamic Host Configuration Protocol (DHCP) 

10. Routing and Forwarding 

11. IP Subnets 

12. TCP Connections 

13. TCP Multiplexing 
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14. TCP Buffering and Sequencing 

15. User Datagram Protocol (UDP) 

16. IP Fragmentation 

17. Switch Congestion 

18. TCP Flow Control 

19. Internet Access 

20. Email Protocols 

21. Wireless Network and Multiple Access with Collision Avoidance 

22. Virtual Private Network (VPN) 

23. Public Key Encryption 

24. Firewalls 

25. Stop-and-Wait ARQ 

26. Go-Back-N ARQ 

27. Selective Repeat ARQ 

28. The OSI model 

29. Peer-to-peer (P2P) Computer Network 

30. Ad-Hoc Network 

ɼʦʧʫʩʢʘʥʝʪʦ ʥʘ ʘʚʪʦʨʠʪʝ [14] ʧʦʪʚʲʨʞʜʘʚʘ ʭʠʧʦʪʝʟʘʪʘ ʤʠ ʟʘ 
ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʠʥʘʤʠʯʥʠ ʤʦʜʝʣʠ.  

ɺ ʤʦʷʪʘ ʪʝʦʨʠʷ ʧʦʜʦʙʥʠ ʘʥʠʤʘʮʠʠ ʥʦʩʷʪ ʥʘʠʤʝʥʦʚʘʥʠʝʪʦ ʩʠʤʫʣʘʢʨʫʤʠ ʠ 
ʜʦ ʤʦʤʝʥʪʘ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʦʢʦʣʦ ʧʝʪʥʘʜʝʩʝʪ. ɺʩʝʢʠ ʩʠʤʫʣʘʢʨʫʤ ʧʨʝʜʩʪʘʚʷ 
ʢʦʥʢʨʝʪʝʥ ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʧʨʦʮʝʩ ʠʣʠ ʪʝʭʥʦʣʦʛʠʷ ʠ ʧʨʠʪʝʞʘʚʘ ʩʚʦʷ 
ʠʥʜʠʚʠʜʫʘʣʥʦʩʪ. ʇʨʝʜʩʪʘʚʷʥʝʪʦ ʠʤ ʱʝ ʙʲʜʝ ʪʝʤʘ ʥʘ ʩʣʝʜʚʘʱʘ ʧʫʙʣʠʢʘʮʠʷ. 

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʈʘʙʦʪʘʪʘ ʝ ʮʷʣʦʩʪʥʦ ʬʠʥʘʥʩʠʨʘʥʘ ʦʪ ʧʨʦʝʢʪ ʅʀ11-ʌʄʀ-004. 
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COMMUNICATIONS". 
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means for presentation the communication processes involved in curriculum 
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ʗʩʝʥ ʂʠʧʨʦʚ, ʀʚʘʥ ʂʦʡʯʝʚ, ɹʦʨʠʩ ʂʨʘʡʯʝʚ 

ʌʘʢʫʣʪʝʪ ʧʦ ʄʘʪʝʤʘʪʠʢʘ ʠ ʀʥʬʦʨʤʘʪʠʢʘ,  
ʉʦʬʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠò 
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ʈʝʟʶʤʝ: ʋʝʙ 3.0 ʮʝʣʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʦʙʱ ʠʥʪʝʨʬʝʡʩ ʟʘ ʧʫʙʣʠʢʫʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ 
ʙʘʟʠ ʦʪ ʟʥʘʥʠʷ ʠ ʩʚʲʨʟʚʘʥʝʪʦ ʠʤ ʯʨʝʟ ʦʙʱʠ ʦʥʪʦʣʦʛʠʠ. ʊʦʚʘ ʩʲʟʜʘʚʘ ʧʨʝʜʧʦʩʪʘʚʢʠ 
ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʦʚʦ ʧʦʢʦʣʝʥʠʝ ʠʥʪʝʣʠʛʝʥʪʥʠ ʩʠʩʪʝʤʠ. ʊʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʜʘʚʘʪ 
ʚʲʟʤʦʞʥʦʩʪ ʠ ʥʘ ʝ-ʢʥʠʛʠʪʝ, ʜʘ ʩʪʘʥʘʪ Ăʧʦ-ʫʤʥʠò. ʎʝʣʪʘ ʥʘ ʧʨʝʜʩʪʘʚʝʥʘʪʘ ʨʘʙʦʪʘ 
ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ ʜʘ ʫʣʝʩʥʷʪ ʚʤʲʢʚʘʥʝʪʦ ʥʘ ʷʚʥʘ ʩʝʤʘʥʪʠʢʘ ʚ 
ʝ-ʢʥʠʛʠʪʝ. ʉʪʘʪʠʷʪʘ ʧʨʘʚʠ ʦʙʟʦʨ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʩʝʤʘʥʪʠʢʠ ʪʝʭʥʦʣʦʛʠʠ ʠ 
ʩʦʬʪʫʝʨʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʩʝʤʘʥʪʠʯʥʦ ʘʥʦʪʠʨʘʥʝ ʥʘ ʪʝʢʩʪ. ʇʨʝʜʩʪʘʚʷ ʠ 
ʧʨʦʪʦʪʠʧ ʥʘ ʩʠʩʪʝʤʘ, ʢʦʡʪʦ ʧʦʟʚʦʣʷʚʘ ʩʝʤʘʥʪʠʯʥʦ ʘʥʦʪʠʨʘʥʝ ʥʘ ʢʥʠʛʠ. ɺ 
ʩʠʩʪʝʤʘʪʘ ʩʘ ʠʥʪʝʛʨʠʨʘʥʠ ʧʣʘʪʬʦʨʤʠʪʝ Insemtives ʠ KIM. ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ 
ʩʲʦʪʚʝʪʥʠ ʠʥʪʝʨʬʝʡʩʠ: ʟʘ ʘʚʪʦʨ - ʧʦʟʚʦʣʷʚʘ ʧʦʣʫʘʚʪʦʤʘʪʠʯʥʦ ʩʝʤʘʥʪʠʯʥʦ 
ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ ʢʥʠʛʘʪʘ ʠ ʩʲʦʪʚʝʪʥʘʪʘ ʙʘʟʘ ʦʪ ʟʥʘʥʠʷ; a ʟʘ ʯʠʪʘʪʝʣʷ ï ʜʘ 
ʠʟʧʦʣʟʚʘ ʚʝʯʝ ʚʢʘʨʘʥʘʪʘ ʩʝʤʘʥʪʠʢʘ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʦ 
ʧʝʨʩʦʥʘʣʥʦ ʩʝʤʘʥʪʠʯʥʦ ʦʙʦʛʘʪʷʚʘʥʝ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠ ʩʧʦʜʝʣʝʥʦ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ɽ-ʢʥʠʛʠ, ʉʝʤʘʥʪʠʯʝʥ ʋʝʙ 

1. ʌʛʧʝ 

ʇʨʝʟ ʧʦʩʣʝʜʥʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʫʝʙ 2.0 ʠ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʢʘʪʦ ʩʨʝʜʘ, 
ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʭʦʨʘʪʘ ʜʘ ʧʨʦʤʝʥʷʪ ʠʟʮʷʣʦ ʥʦʨʤʠʪʝ ʚ ʦʙʱʫʚʘʥʝʪʦ. ʆʪ 
ʜʨʫʛʘ ʩʪʨʘʥʘ ʟʘʨʘʞʜʘʥʝʪʦ ʥʘ ñʚʝʨʩʠʷ 3.0ò (web 3.0) ʥʘ ʤʨʝʞʘʪʘ ʩʧʦʤʘʛʘ ʟʘ 
ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʦʙʱ ʠʥʪʝʨʬʝʡʩ ʟʘ ʜʘʥʥʠ, ʢʦʠʪʦ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ ʠʟʧʦʣʟʚʘʪ ʚ 
ʠʥʪʝʨʥʝʪ. ʇʫʙʣʠʢʫʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʙʘʟʠ ʦʪ ʟʥʘʥʠʷ ʠ ʩʚʲʨʟʚʘʥʝʪʦ ʠʤ ʯʨʝʟ 
ʦʙʱʠ ʦʥʪʦʣʦʛʠʠ ʫʣʝʩʥʷʚʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʥʪʝʣʠʛʝʥʪʥʠ ʩʠʩʪʝʤʠ. ʊʝʟʠ 
ʪʝʭʥʦʣʦʛʠʠ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʝ-ʢʥʠʛʠʪʝ ʜʘ ʩʪʘʥʘʪ Ăʧʦ-ʫʤʥʠò [1] ʯʨʝʟ ʚʢʘʨʚʘʥʝ 
ʥʘ ʩʝʤʘʥʪʠʯʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʪʷʭ. ɺʲʧʨʝʢʠ ʜʠʥʘʤʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ 
ʩʝʤʘʥʪʠʯʥʠʪʝ ʠ ʩʦʮʠʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʥʷʤʘ ʫʪʚʲʨʜʝʥʘ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʜʘ 
ʧʦʤʘʛʘ, ʚ ʧʨʦʮʝʩʘ ʥʘ ʨʘʙʦʪʘ, ʥʘ ʘʚʪʦʨʠʪʝ ʥʘ ʩʪʘʪʠʠ ʠ ʢʥʠʛʠ. ʇʨʝʜʩʪʘʚʝʥʘʪʘ 
ʩʠʩʪʝʤʘ ʧʦʜʧʦʤʘʛʘ ʧʨʦʮʝʩʘ ʥʘ ʩʲʟʜʘʚʘʥʝ ʠ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ, 
ʧʫʙʣʠʮʠʩʪʠʯʥʠ ʠ ʥʘʫʯʥʠ ʪʝʢʩʪʦʚʝ. ʀʟʧʦʣʟʚʘʡʢʠ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʧʣʘʪʬʦʨʤʠ, 
ʪʷ ʩʲʯʝʪʘʚʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʩʝʤʘʥʪʠʯʥʠ ʙʘʟʠ ʦʪ ʟʥʘʥʠʷ, ʪʝʢʩʪʦʚ ʘʥʘʣʠʟ ʠ 
ʩʠʣʘʪʘ ʥʘ ʢʦʣʝʢʪʠʚʥʘʪʘ ʠʥʪʝʣʠʛʝʥʪʥʦʩʪ ʥʘ ʘʚʪʦʨʠ ʠ ʯʠʪʘʪʝʣʠ. 

ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʘʚʪʦʨʠʪʝ, ʦʩʥʦʚʥʘʪʘ ʟʘʜʘʯʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʱʝ ʙʲʜʝ ʜʘ 
ʧʨʝʜʦʩʪʘʚʷ ʬʘʢʪʦʣʦʛʠʯʥʠ ʟʥʘʥʠʷ ʟʘ ʪʝʨʤʠʥʠʪʝ, ʩ ʢʦʠʪʦ ʙʦʨʘʚʷʪ, ʜʦʢʘʪʦ ʧʠʰʘʪ. 
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ʊʦʚʘ ʱʝ ʠʤ ʜʘʜʝ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʜʦʙʘʚʷʪ ʠʥʪʝʨʝʩʥʠ ʬʘʢʪʠ ʚ ʪʝʢʩʪʘ, ʢʘʢʪʦ ʠ ʜʘ 
ʜʦʙʘʚʷʪ ʬʘʢʪʠ ʚ ʦʙʱʘʪʘ ʙʘʟʘ ʦʪ ʟʥʘʥʠʷ.  

ɿʘ ʯʠʪʘʪʝʣʠʪʝ ʩʠʩʪʝʤʘʪʘ ʱʝ ʧʦʢʘʟʚʘ ʨʘʟʧʦʟʥʘʪʠʪʝ ʪʝʨʤʠʥʠ, ʟʘʝʜʥʦ ʩ 
ʬʘʢʪʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʪʷʭ, ʫʩʧʦʨʝʜʥʦ ʩ ʪʝʢʩʪʘ. ʏʠʪʘʪʝʣʠʪʝ ʩʲʱʦ ʱʝ ʠʤʘʪ 
ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʤʘʨʢʠʨʘʪ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʠ ʪʝʨʤʠʥʠ, ʢʦʠʪʦ ʥʝ ʩʘ ʨʘʟʧʦʟʥʘʪʠ 
ʦʪ ʩʠʩʪʝʤʘʪʘ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʜʦʢʫʤʝʥʪʘ. 
ʆʩʚʝʥ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʟʥʘʥʠʷ, ʜʨʫʛʘ ʧʦʣʟʘ ʦʪ ʩʪʨʫʢʪʫʨʠʨʘʥʠʪʝ ʟʥʘʥʠʷ ʟʘ 
ʚʩʝʢʠ ʜʦʢʫʤʝʥʪ, ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʨʘʟʰʠʨʝʥʦ ʪʲʨʩʝʥʝ. 

ʈʝʘʣʠʟʠʨʘʥʠʷʪ ʧʨʦʪʦʪʠʧ ʚʢʣʶʯʚʘʱʘ ʩʣʝʜʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ: 

- ʉʝʤʘʥʪʠʯʥʘ ʙʘʟʘ ʜʘʥʥʠ, ʧʘʟʝʱʘ ʬʘʢʪʦʣʦʛʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʢʪʦ ʠ 
ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʠʤʝʥʦʚʘʥʠ ʦʙʝʢʪʠ ʠ ʜʦʢʫʤʝʥʪʠʪʝ, ʢʦʠʪʦ ʛʠ ʩʧʦʤʝʥʘʚʘʪ. ʊʷ 
ʱʝ ʙʲʜʝ ʦʙʱʘ ʟʘ ʚʩʠʯʢʠ ʘʚʪʦʨʠ ʠ ʱʝ ʦʙʝʜʠʥʷʚʘ ʬʘʢʪʠʪʝ, ʢʦʠʪʦ ʪʝ ʜʦʙʘʚʷʪ 
ʚ ʧʨʦʮʝʩ ʥʘ ʨʘʙʦʪʘ. 

- ʉʠʩʪʝʤʘ ʟʘ ʪʝʢʩʪʦʚ ʘʥʘʣʠʟ, ʩ ʚʭʦʜ ï ʠʟʨʝʯʝʥʠʝ ʠ ʠʟʭʦʜ ï ʠʟʨʝʯʝʥʠʝʪʦ ʩ 
ʜʦʙʘʚʝʥʠ ʤʝʪʘʜʘʥʥʠ ʟʘ ʩʧʦʤʝʥʘʪʠʪʝ ʚ ʥʝʛʦ ʦʙʝʢʪʠ. ʊʘʟʠ ʯʘʩʪ ʱʝ ʩʣʫʞʠ ʟʘ 
ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʪʝʨʤʠʥʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʢʘʪʦ ʜʦʙʘʚʷ ʚʨʲʟʢʠ ʢʲʤ 
ʩʝʤʘʥʪʠʯʥʘʪʘ ʙʘʟʘ ʦʪ ʟʥʘʥʠʷ ʢʲʤ ʯʘʩʪʠ ʦʪ ʪʝʢʩʪʘ. 

- ʆʙʱ ʧʫʙʣʠʯʝʥ ʠʥʪʝʨʬʝʡʩ, ʧʨʝʜʦʩʪʘʚʷʱ ʜʦʩʪʲʧ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʠʣʦʞʝʥʠʷ 
ʜʦ ʩʝʤʘʥʪʠʯʥʘʪʘ ʙʘʟʘ ʠ ʩʠʩʪʝʤʘʪʘ ʟʘ ʪʝʢʩʪʦʚ ʘʥʘʣʠʟ. ʊʦʟʠ ʩʣʦʡ ʱʝ 
ʠʟʧʦʣʟʚʘ ʫʪʚʲʨʜʝʥʠ ʠʥʪʝʨʥʝʪ ʧʨʦʪʦʢʦʣʠ ʟʘ ʜʘ ʩʚʲʨʞʘ ʦʩʪʘʥʘʣʠʪʝ ʯʘʩʪʠ ʥʘ 
ʩʠʩʪʝʤʘʪʘ. ɺ ʥʝʛʦ ʩʝ ʢʦʥʮʝʥʪʨʠʨʘʪ ʧʨʘʚʘ ʟʘ ʜʦʩʪʲʧ, ʧʘʨʘʣʝʣʠʟʠʨʘʥʝ ʥʘ 
ʧʨʦʮʝʩʠʪʝ ʠ ʜʨʫʛʠ. 

- ʇʨʦʪʦʪʠʧʠ ʥʘ ʜʚʘ ʘʣʪʝʨʥʘʪʠʚʥʠ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩʘ ʟʘ ʘʚʪʦʨʠʪʝ, ʘ 
ʠʤʝʥʥʦ ʧʨʠʩʪʘʚʢʘ ʥʘ Microsoft Word ʠ ʫʝʙ ʩʘʡʪ. ʏʨʝʟ ʪʷʭ ʘʚʪʦʨʠʪʝ ʱʝ ʠʤʘʪ 
ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʨʘʟʛʣʝʞʜʘʪ ʬʘʢʪʠʪʝ ʦʪ ʙʘʟʘʪʘ ʜʘʥʥʠ, ʢʘʢʪʦ ʠ ʜʘ ʨʝʜʘʢʪʠʨʘʪ 
ʘʚʪʦʤʘʪʠʯʥʦ ʩʲʟʜʘʜʝʥʠʪʝ ʘʥʦʪʘʮʠʠ. 

ʅʘʩʪʦʷʣʘʪʘ ʩʪʘʪʠʷ ʧʨʘʚʠ ʦʙʟʦʨ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʩʪʘʥʜʘʨʪʠ ʠ ʬʦʨʤʘʪʠ 
ʟʘ ʩʝʤʘʥʪʠʯʥʠ ʜʘʥʥʠ ʠ ʠʟʚʝʩʪʥʠ ʩʠʩʪʝʤʠ ʟʘ ʪʝʢʩʪʦʚ ʘʥʘʣʠʟ. ʆʧʠʩʚʘ ʧʨʦʪʦʪʠʧʘ 
ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʩʝʤʘʥʪʠʯʥʦ ʘʥʦʪʠʨʘʥʝ. 

2. ʇʚʠʧʩ ʦʙ ʪʞʥʙʦʫʡʰʦʧʫʧ ʙʦʧʫʡʩʙʦʞ 

ɺ ʪʘʟʠ ʛʣʘʚʘ ʱʝ ʥʘʧʨʘʚʠʤ ʘʥʘʣʠʟ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʘʣʛʦʨʠʪʤʠ ʠ ʩʠʩʪʝʤʠ, 
ʙʣʠʟʢʠ ʜʦ ʩʠʩʪʝʤʘʪʘ, ʢʦʷʪʦ ʧʨʝʜʣʘʛʘʤʝ. ʑʝ ʟʘʚʲʨʰʠʤ ʩʲʩ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ 
ʥʘ ʨʝʰʝʥʠʷʪʘ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʤʝ, ʢʘʢʪʦ ʠ ʪʝʭʥʠ ʘʣʪʝʨʥʘʪʠʚʠ. 

ɿʘ ʩʙʠʨʧʠʦʙʛʙʦʞ ʦʙ ʡʥʞʦʬʛʙʦʡ ʧʚʞʣʫʡ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʣʝʜʥʠʪʝ ʧʦʜʭʦʜʠ: 

- ʈʧʝʮʧʝʡ, ʚʙʠʡʩʙʦʡ ʦʙ ʨʩʙʛʡʤʙ: ʇʨʠ ʪʝʟʠ ʘʣʛʦʨʠʪʤʠʪʝ ʟʘʚʠʩʠʤʦʩʪʠʪʝ ʩʝ 
ʦʧʠʩʚʘʪ ʦʪ ʝʢʩʧʝʨʪʠ ʣʠʥʛʚʠʩʪʠ. ʎʝʣʪʘ ʥʘ ʧʨʘʚʠʣʘʪʘ ʝ ʥʘ ʙʘʟʘʪʘ ʥʘ ʣʦʢʘʣʥʠ 
ʧʨʠʟʥʘʮʠ ʜʘ ʦʧʨʝʜʝʣʷʪ ʜʘʣʠ ʜʘʜʝʥʘ ʜʫʤʘ ʠʣʠ ʬʨʘʟʘ ʚ ʪʝʢʩʪʘ ʠʟʨʘʟʷʚʘ 
ʠʤʝʥʫʚʘʥ ʦʙʝʢʪ. ʅʘʡ-ʯʝʩʪʦ ʩʝ ʙʘʟʠʨʘʪ ʥʘ ʧʨʦʮʝʩʦʨʠ ʥʘ ʨʝʛʫʣʷʨʥʠ ʠʟʨʘʟʠ, 
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ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʚ ʩʠʩʪʝʤʠʪʝ UIMA [6] ʠ GATE [11]. ʊʘʢʠʚʘ ʩʠʩʪʝʤʠ ʠʤʘʪ 
ʩʢʣʦʥʥʦʩʪ ʜʘ ʨʘʙʦʪʷʪ ʜʦʙʨʝ ʚʲʨʭʫ ʧʨʝʜʦʩʪʘʚʝʥʠʷ ʢʦʨʧʫʩ, ʥʦ ʜʘ ʥʝ ʩʝ 
ʩʧʨʘʚʷʪ ʩ ʥʦʚʠ ʜʦʢʫʤʝʥʪʠ.  

- ʅʙʱʡʦʦʧ ʪʙʥʧʧʚʬʰʞʦʡʞ. ʅʘʡ-ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʘʣʛʦʨʠʪʤʠ ʦʪ ʚʠʜʘ 
ʦʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝʣ, ʪ.ʝ. ʢʦʠʪʦ Ăʫʯʘʪò ʥʘ ʢʣʘʩʠʬʠʢʘʪʦʨʠ ʦʪ ʥʘʙʣʶʜʝʥʠʷ. 

- ʎʡʚʩʡʝʦʡ ʪʡʪʫʞʥʡ. ɺ ʤʥʦʛʦ ʩʣʫʯʘʠ ʩʠʩʪʝʤʠʪʝ ʨʘʟʯʠʪʘʪ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʘ 
ʦʙʨʘʙʦʪʢʘ ʩ ʧʨʘʚʠʣʘ, ʢʘʢʪʦ ʠ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ ʩʣʝʜ ʤʘʰʠʥʥʘʪʘ 
ʢʣʘʩʠʬʠʢʘʮʠʷ. ʉʨʝʜʠ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʢʘʪʦ GATE [7] ʠ UIMA ʜʘʚʘʪ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʣʝʩʥʦ ʧʦʜʨʝʞʜʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʘʣʛʦʨʠʪʤʠ ʚ ʧʦʪʦʯʥʠ 
ʣʠʥʠʠ.  

ʆʙʱʦʪʦ ʤʝʞʜʫ ʪʷʭ ʝ ʮʝʣʪʘ ʜʘ ʩʝ ʥʘʤʝʨʷʪ ʪʝʥʜʝʥʮʠʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʚ 
ʢʦʨʧʫʩʘ ʧʨʠ ʩʧʦʤʝʥʘʚʘʥʝʪʦ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʚ ʪʝʢʩʪʘ. ʅʘ ʙʘʟʘʪʘ ʥʘ 
ʧʨʝʜʦʩʪʘʚʝʥʠʪʝ ʧʨʘʚʠʣʘ, ʧʦʣʦʞʠʪʝʣʥʠ ʠ ʦʪʨʠʮʘʪʝʣʥʠ ʧʨʠʤʝʨʠ, ʟʘ ʚʩʷʢʘ ʜʫʤʘ 
ʠʣʠ ʬʨʘʟʘ ʚ ʪʝʢʩʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʜʘʣʠ ʧʨʠʥʘʜʣʝʞʠ ʢʲʤ ʥʷʢʦʡ ʦʪ ʜʝʬʠʥʠʨʘʥʠ ʟʘ 
ʩʲʦʪʚʝʪʥʘʪʘ ʟʘʜʘʯʘ ʪʠʧʦʚʝ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ [5]. ɺʲʧʨʝʢʠ ʛʦʣʷʤʦʪʦ 
ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʠʟʢʘʟʘ, ʩʲʱʝʩʪʚʫʚʘʪ ʘʣʛʦʨʠʪʤʠ ʟʘ ʪʝʢʩʪʦʚ ʘʥʘʣʠʟ, ʢʦʠʪʦ 
ʧʦʩʪʠʛʘʪ ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʚ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʩʣʫʯʘʠʪʝ.  

ʇʨʦʮʝʩʲʪ ʥʘ ʪʞʥʙʦʫʡʰʦʧ ʙʦʧʫʡʩʙʦʞ ʩʝ ʩʲʩʪʦʠ ʚ ʜʦʙʘʚʷʥʝ ʥʘ ʩʝʤʘʥʪʠʯʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʢʲʤ ʘʥʦʪʘʮʠʠʪʝ. ɺʲʧʨʝʢʠ ʙʲʨʟʦʪʦ ʨʘʟʚʠʪʠʝ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ 
ʜʝʩʝʪʠʣʝʪʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʠ ʝʟʠʮʠ, ʜʦʙʘʚʷʥʝʪʦ ʥʘ 
ʩʝʤʘʥʪʠʯʥʠ ʟʥʘʥʠʷ ʟʘʧʦʯʚʘ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʝʜʚʘ ʚ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ. ʇʨʠʯʠʥʘ 
ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʙʣʘʩʪʪʘ ʝ ʥʘʡ-ʚʝʯʝ ʥʘʣʘʛʘʥʝʪʦ ʥʘ ʩʪʘʥʜʘʨʪʠ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
ʛʣʦʙʘʣʥʘʪʘ ʩʝʤʘʥʪʠʯʥʘ ʤʨʝʞʘ (web 3.0). ɿʘ ʜʘ ʙʲʜʝ ʚʲʟʤʦʞʥʦ ʩʝʤʘʥʪʠʯʥʦ 
ʘʥʦʪʠʨʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠ: 

- ʇʦʫʧʤʧʜʡʸ ʦʧʨʝʜʝʣʷʱʘ ʢʣʘʩʦʚʝʪʝ ʠʤʝʥʦʚʘʥʠ ʦʙʝʢʪʠ.  

- ʌʦʡʣʙʤʦʡ ʡʝʞʦʫʡʭʡʣʙʫʧʩʡ ʟʘ ʚʩʝʢʠ ʦʙʝʢʪ ʦʪ ʙʘʟʘʪʘ ʟʥʘʥʠʷ; 

- ɹʘʟʘ ʟʥʘʥʠʷ ʩ ʦʧʠʩʘʥʠʷ ʥʘ ʦʙʝʢʪʠʪʝ.  

ʇʨʠ ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʩʝʤʘʥʪʠʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʦʙʝʢʪʠ 
ʧʲʨʚʦ, ʨʝʯʥʠʮʠʪʝ ʩ ʧʦʟʥʘʪʠ ʠʤʝʥʘ ʩʝ ʟʘʤʝʥʷʪ ʩ ʨʝʯʥʠʮʠ, ʠʟʧʦʣʟʚʘʱʠ 
ʦʥʪʦʣʦʛʠʷʪʘ ʠ ʙʘʟʘʪʘ ʦʪ ʟʥʘʥʠʷ, ʪʘʢʘ ʯʝ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ ʩʚʲʨʞʘʪ ʨʘʟʧʦʟʥʘʪʠʪʝ 
ʠʤʝʥʘ ʩ ʢʦʥʢʨʝʪʥʠ ʦʙʝʢʪʠ ʚ ʙʘʟʘʪʘ. ʉʣʝʜ ʚʥʠʤʘʪʝʣʥʦ ʧʦʜʙʠʨʘʥʝ ʥʘ ʨʝʯʥʠʮʠʪʝ, 
ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʨʘʚʠʣʘ ʩʲʱʦ ʩʝ ʦʙʦʛʘʪʷʚʘʪ ʩʲʩ ʟʥʘʥʠʷ [2]. ʊʘʢʘ, ʢʲʤ ʤʝʪʦʜʠʪʝ 
ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʨʝʛʫʣʷʨʥʠ ʠʟʨʘʟʠ ʥʘʜ ʘʥʦʪʘʮʠʠ, ʩʝ ʜʦʙʘʚʷ ʟʥʘʥʠʝʪʦ ʟʘ 
ʡʝʨʘʨʭʠʷʪʘ ʥʘ ʢʣʘʩʦʚʝʪʝ ʚ ʦʥʪʦʣʦʛʠʷʪʘ.  

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʩʝʤʘʥʪʠʯʥʠʷʪ ʫʝʙ ʥʘʙʠʨʘ ʩʢʦʨʦʩʪ, ʢʘʪʦ 
ʚʩʝ ʧʦʚʝʯʝ ʥʘʫʯʥʠ ʧʦʩʪʠʞʝʥʠʷ ʥʘʤʠʨʘʪ ʨʝʘʣʥʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʙʠʟʥʝʩʘ. ʊʫʢ ʱʝ 
ʥʘʧʨʘʚʠʤ ʧʚʠʧʩ ʦʙ ʪʳʲʞʪʫʛʬʛʙʲʡʫʞ ʠʦʙʰʡʥʡ ʪʡʪʫʞʥʡ ʠʙ ʙʦʙʤʡʠ ʡ 
ʪʞʥʙʦʫʡʰʦʧ ʙʦʧʫʡʩʙʦʞ ʦʙ ʫʞʣʪʫ. ʆʙʱʦʪʦ ʤʝʞʜʫ ʩʠʩʪʝʤʠʪʝ, ʨʘʟʛʣʝʞʜʘʥʠ ʚ 
ʪʘʟʠ ʛʣʘʚʘ ʝ ʛʣʘʚʥʘʪʘ ʮʝʣ, ʢʦʷʪʦ ʪʝ ʩʠ ʧʦʩʪʘʚʷʪ: ɼʘ ʠʟʚʣʠʯʘʪ ʩʝʤʘʥʪʠʯʥʘ 
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ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʛʦʣʝʤʠ ʢʦʣʠʯʝʩʪʚʘ ʜʦʢʫʤʝʥʪʠ, ʪʘʢʘ ʯʝ ʭʦʨʘ ʠ ʧʨʦʛʨʘʤʠ ʜʘ 
ʤʦʛʘʪ ʜʘ ʛʠ ʠʟʧʦʣʟʚʘʪ ʧʦ ʥʘʡ-ʜʦʙʨʠʷ ʥʘʯʠʥ.  

OpenCalais [9] ʝ ʧʨʦʜʫʢʪ ʥʘ ʊʦʤʩʲʥ ʈʦʡʪʝʨʩ, ʯʠʷʪʦ ʦʩʥʦʚʥʘ ʮʝʣ ʝ 
ʢʣʘʩʠʬʠʢʘʮʠʷ ʠ ʩʝʤʘʥʪʠʯʥʦ ʘʥʦʪʠʨʘʥʝ ʥʘ ʥʦʚʠʥʘʨʩʢʠ ʩʪʘʪʠʠ. ʊʲʡ ʢʘʪʦ 
OpenCalais ʝ ʢʦʤʝʨʩʠʘʣʝʥ ʧʨʦʜʫʢʪ, ʤʘʣʢʦ ʥʝʱʘ ʩʘ ʠʟʚʝʩʪʥʠ ʟʘ ʘʣʛʦʨʠʪʤʠʪʝ ʠ 
ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ. 

AlchemyAPI [10] ʝ ʩʠʩʪʝʤʘ, ʧʦʜʦʙʥʘ ʥʘ OpenCalais, ʢʦʷʪʦ ʧʦʢʨʠʚʘ ʰʠʨʦʢ 
ʩʧʝʢʪʲʨ ʦʪ ʟʘʜʘʯʠ, ʩʚʲʨʟʘʥʠ ʩ ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥʠ ʝʟʠʮʠ. ʀʥʩʪʨʫʤʝʥʪʠʪʝ, 
ʧʨʝʜʦʩʪʘʚʝʥʠ ʦʪ AlchemyAPI ʧʦʟʚʦʣʷʚʘʪ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʝʟʠʢ, ʥʘʤʠʨʘʥʝ ʥʘ 
ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ, ʥʘʤʠʨʘʥʝ ʥʘ ʢʣʶʯʦʚʠ ʜʫʤʠ, ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʜʚʫʩʤʠʩʣʠʷ ʚ 
ʠʤʝʥʫʚʘʥʠʪʝ ʦʙʝʢʪʠ, ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʤʥʝʥʠʷ ʠ ʦʪʥʦʰʝʥʠʷ ʠ ʜʨʫʛʠ.  

Factiva [4], ʧʦʜʦʙʥʦ ʥʘ OpenCalais ʩʠʩʪʝʤʘʪʘ ʝ ʨʘʟʨʘʙʦʪʚʘʥʘ ʦʪ Dow Jones 
ʠ ʜʦʩʢʦʨʦ ʦʪ Reuters. ʉʣʫʞʠ ʟʘ ʘʥʦʪʠʨʘʥʝ ʠ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʥʦʚʠʥʠ, ʢʘʪʦ 
ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʢʨʘʡʥʠʷ ʧʦʪʨʝʙʠʪʝʣ ʜʘ ʠʟʧʦʣʟʚʘ ʨʘʟʰʠʨʝʥʠ ʤʝʪʦʜʠ ʟʘ 
ʪʲʨʩʝʥʝ, ʙʘʟʠʨʘʥʠ ʥʘ ʩʝʤʘʥʪʠʢʘʪʘ, ʜʦʙʘʚʝʥʘ ʢʲʤ ʩʪʘʪʠʠʪʝ. ʆʩʦʙʝʥʦʩʪ ʥʘ ʪʘʟʠ 
ʩʠʩʪʝʤʘ, ʝ ʯʝ ʩʝʤʘʥʪʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʩʝ ʜʦʙʘʚʷ ʧʦʯʪʠ ʠʟʮʷʣʦ ʦʪ ʭʦʨʘ. 

S-cream [3] ʝ ʧʣʘʪʬʦʨʤʘ ʟʘ ʧʦʣʫʘʚʪʦʤʘʪʠʯʥʦ ʘʥʦʪʠʨʘʥʝ. ʈʘʟʧʦʟʥʘʚʘʥʝ ʥʘ 
ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʝ ʙʘʟʠʨʘʥʦ ʥʘ ʧʨʘʚʠʣʘ, ʠʟʚʣʝʯʝʥʠ ʦʪ ʩʲʱʝʩʪʚʫʚʘʱʠ 
ʘʥʦʪʘʮʠʠ. ʀʟʧʦʣʟʚʘ ʩʝ ʘʣʛʦʨʠʪʲʤ, ʢʦʡʪʦ ʨʘʟʧʦʟʥʘʚʘ ʩʲʱʝʩʪʚʠʪʝʣʥʠ ʩʦʙʩʪʚʝʥʠ 
ʠʤʝʥʘ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʪʝʢʩʪʘ. ʆʪ ʪʷʭ ʩʝ ʩʲʟʜʘʚʘʪ ʭʠʧʦʪʝʟʠ, 
ʙʘʟʠʨʘʥʠ ʥʘ ʣʠʥʛʚʠʩʪʠʯʥʠ ʦʙʨʘʟʮʠ ʠ ʥʘʣʠʯʥʘʪʘ ʦʥʪʦʣʦʛʠʷ. 

KIM (Knowledge and Information Management) [8] ʧʣʘʪʬʦʨʤʘʪʘ, 
ʨʘʟʨʘʙʦʪʝʥʘ ʦʪ ʆʥʪʦʪʝʢʩʪ, ʠʟʧʦʣʟʚʘ ʘʣʛʦʨʠʪʤʠ ʟʘ ʪʝʢʩʪʦʚ ʘʥʘʣʠʟ, ʧʦʜʦʙʥʦ ʥʘ 
OpenCalais ʠ AlchemyAPI. ʆʩʥʦʚʥʠʪʝ ʨʘʟʣʠʢʠ ʤʝʞʜʫ KIM ʠ ʜʨʫʛʠʪʝ ʧʨʝʜʣʦʞʝʥʠ 
ʩʠʩʪʝʤʠ ʩʘ ʜʚʝ: 

- KIM ʥʝ ʩʝ ʧʨʝʜʣʘʛʘ ʢʘʪʦ ʟʘʚʲʨʰʝʥ ʧʨʦʜʫʢʪ, ʘ ʘʚʪʦʨʠʪʝ ʥʘʙʣʷʛʘʪ ʥʘ 
ʘʜʘʧʪʘʮʠʠ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ ʠ ʩʝʤʘʥʪʠʯʥʠʪʝ ʟʥʘʥʠʷ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʮʝʣʠ. 

- KIM ʧʨʝʜʦʩʪʘʚʷ ʨʘʟʥʦʦʙʨʘʟʥʠ, ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʧʨʝʜʝʣʝʥʠ, ʠʥʪʝʨʬʝʡʩʠ ʟʘ 
ʦʪʢʨʠʚʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠ. 

ɸʨʭʠʪʝʢʪʫʨʥʦ, KIM ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʜʝʣʠ ʥʘ 3 ʤʦʜʫʣʘ:  

- ʁʠʛʤʡʰʙʦʞ ʦʙ ʡʦʭʧʩʥʙʯʡʸ ï ʠʟʧʦʣʟʚʘ ʩʝ GATE ʟʘ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ 
ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ, ʥʦ ʠ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʜʦʙʘʚʷʥʝ ʠ ʥʘ ʜʨʫʛʠ ʧʨʦʮʝʩʠ 
ʢʲʤ ʦʙʨʘʙʦʪʢʘ ʥʘ ʪʝʢʩʪʦʚʘʪʘ.  

- ʊʞʥʙʦʫʡʰʦʙ ʚʙʠʙ ʧʫ ʠʦʙʦʡʸ - ʟʘ ʙʘʟʘ ʦʪ ʟʥʘʥʠʷ, ʢʘʢʪʦ ʠ ʟʘ ʚʨʲʟʢʠ ʤʝʞʜʫ 
ʜʦʢʫʤʝʥʪʠʪʝ ʠ ʩʧʦʤʝʥʘʪʠʪʝ ʚ ʪʷʭ ʬʘʢʪʠ, ʩʝ ʠʟʧʦʣʟʚʘ ʩʝʤʘʥʪʠʯʥʦʪʦ 
ʭʨʘʥʠʣʠʱʝ OWLIM. 

- ʈʳʤʦʧ-ʫʞʣʪʫʧʛʧ ʫʳʩʪʞʦʞ - ʠʟʧʦʣʟʚʘ ʫʪʚʲʨʜʝʥʘʪʘ ʩʠʩʪʝʤʘ LUCENE. 

KIM ʠʟʧʦʣʟʚʘ PROTON [12] ʧʦʫʧʤʧʜʡʸʫʙ ʧʫ ʛʡʪʧʣʧ ʦʡʛʧ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ 
ʣʝʩʥʦʪʦ ʜʦʙʘʚʷʥʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʦʥʪʦʣʦʛʠʠ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʟʘʜʘʯʠ. 
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ʉʲʚʤʝʩʪʠʤʘ ʝ ʩ ʦʥʪʦʣʦʛʠʠʪʝ ʥʘ DbPedia [16], GeoNames [17], ʠ ʜʨʫʛʠ 
ʜʦʧʲʣʥʠʪʝʣʥʠ ʙʘʟʠ ʦʪ ʟʥʘʥʠʷ. 

ʀʙ ʣʩʙʢʦʡʫʞ ʨʧʫʩʞʚʡʫʞʤʡ, KIM ʧʨʝʜʣʘʛʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʦʧʮʠʠ ʟʘ ʪʲʨʩʝʥʝ 
ʥʘ ʜʦʢʫʤʝʥʪʠ. ʯʨʝʟ ʫʝʙ ʙʘʟʠʨʘʥʦ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʣʝʩʥʦ ʜʦʙʘʚʷʥʝ 
ʥʘ ʥʦʚʠ ʠʥʪʝʨʬʝʡʩʠ. ʅʷʤʘ ʜʘ ʩʝ ʩʧʠʨʘʤʝ ʧʦʜʨʦʙʥʦ ʥʘ ʪʷʭ, ʪʲʡ ʢʘʪʦ ʟʘ 
ʟʘʜʘʯʘʪʘ ʥʠ ʩʘ ʧʦ-ʠʥʪʝʨʝʩʥʠ ʧʨʦʛʨʘʤʥʠʪʝ ʠʥʪʝʨʬʝʡʩʠ. 

ʉʣʝʜ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ Insemtives [14], KIM ʧʨʝʜʦʩʪʘʚʷ 
ʝʧʪʫʳʨ ʰʩʞʠ ʬʞʚ ʬʪʤʬʜʡ ʝʧ ʪʳʲʞʪʫʛʬʛʙʲʧʫʧ API. ʈʘʟʣʠʯʥʠ ʫʝʙ ʫʩʣʫʛʠ ʠʤʘʪ 
ʜʦʩʪʲʧ ʜʦ ʧʲʣʥʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʥʘ KIM, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ 
ʜʘ ʠʟʧʦʣʟʚʘʪ ʬʫʥʢʮʠʠʪʝ ʥʘ KIM ʚ ʩʚʦʠ ʧʨʠʣʦʞʝʥʠʷ.  

ʊʘʙʣʠʮʘ 1 ʧʨʘʚʠ ʩʨʘʚʥʝʥʠʝ ʧʦ ʦʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʨʝʜʩʪʘʚʝʥʠʪʝ 
ʧʦ-ʛʦʨʝ ʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʩʘ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʦʩʪʘʚʝʥʘʪʘ ʟʘʜʘʯʘ. 

 

ʋʙʚʤʡʯʙ 1. ʉʨʘʚʥʝʥʠʝ ʥʘ ʦʧʠʩʘʥʠʪʝ ʩʠʩʪʝʤʠ. 

KIM
KIM + 

Insemtives

Alchemy 

API
OpenCalais Factiva S-cream

ʙʝʟʧʣʘʪʥʘ   ʜʘ* ʜʘ   ʜʘ*   ʜʘ* ʥʝ ʜʘ

ʩ ʦʪʚʦʨʝʥ ʢʦʜʥʝ ʜʘ, ʙʝʟ KIMʥʝ ʥʝ ʥʝ ʥʝ

ʩʪʘʙʠʣʥʦʩʪ ʥʘ 

ʨʘʙʦʪʘ
ʜʘ ʥʝ ʜʘ ʜʘ ʜʘ ʥʝ

ʘʥʦʪʠʨʘʥʝ ʩ 

ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ

ʥʝ ʥʝ ʜʘ ʜʘ *** ʜʘ

ʘʥʦʪʠʨʘʥʝ ʩ 

ʧʨʘʚʠʣʘ
ʜʘ ʜʘ ʥʝ ʥʝ *** ʜʘ

ʨʲʯʥʦ ʘʥʦʪʠʨʘʥʝʥʝ ** ʥʝ ʥʝ ʜʘ ʜʘ

ʦʧʮʠʠ ʟʘ ʧʨʦʤʷʥʘ 

ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ
ʜʘ ʜʘ ʥʝ ʥʝ *** ʜʘ

ʠʟʚʣʠʯʘʥʝ ʥʘ 

ʨʝʣʘʮʠʠ
ʥʝ ʥʝ ʜʘ ʜʘ ʜʘ ʥʝ

ʬʦʢʫʩ
ʥʦʚʠʥʠʥʦʚʠʥʠ

ʬʠʥʘʥʩʦʚʠ 

ʥʦʚʠʥʠ

ʚʭʦʜ ʟʘ ʜʦʢʫʤʝʥʪʠ

ʬʘʡʣʦʚʝ
ʫʝʙ ʫʩʣʫʛʠ, 

ʬʘʡʣʦʚʝ
ʫʝʙ ʫʩʣʫʛʘ

ʫʝʙ ʫʩʣʫʛʘ, 

ʫʝʙ ʩʘʡʪ

RSS ʠ 

ʜʨʫʛʠ
****

ʠʟʭʦʜ ʟʘ 

ʜʦʢʫʤʝʥʪʠ

ʫʝʙ ʫʩʣʫʛʘ, 

ʫʝʙ ʩʘʡʪ

ʫʝʙ ʫʩʣʫʛʘ, 

ʫʝʙ ʩʘʡʪ
ʫʝʙ ʫʩʣʫʛʘ

ʫʝʙ ʫʩʣʫʛʘ, 

ʫʝʙ ʩʘʡʪ
ʫʝʙ ʩʘʡʪ****

* ʟʘ ʥʝʢʦʤʝʨʩʠʘʣʥʠ ʮʝʣʠ 

** Insemtives ʧʨʦʝʢʪʘ ʠʤʘ ʦʩʥʦʚʥʘ ʮʝʣ ʜʘ ʩʝ ʩʲʟʜʘʚʘʪ ʨʲʯʥʦ ʘʥʦʪʘʮʠʠ, ʯʨʝʟ 
ʧʨʠʣʦʞʝʥʠʷ, ʠʟʧʦʣʟʚʘʱʠ ʧʣʘʪʬʦʨʤʘʪʘ 

*** Factiva ʠʟʧʦʣʟʚʘ ʥʝʠʟʚʝʩʪʝʥ ʙʘʟʦʚ ʘʣʛʦʨʠʪʲʤ ʟʘ ʪʝʢʩʪʦʚ ʘʥʘʣʠʟ ʩ ʥʠʩʢʘ ʪʦʯʥʦʩʪ  

**** ʩʠʩʪʝʤʘʪʘ ʝ ʩʘʤʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʠ ʥʝ ʩʝ ʧʦʜʜʲʨʞʘ ʠʣʠ ʨʘʟʨʘʙʦʪʚʘ 
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ʆʩʥʦʚʥʘʪʘ ʧʨʠʯʠʥʘ ʜʘ ʠʟʧʦʣʟʚʘʤʝ ʧʣʘʪʬʦʨʤʠʪʝ Insemtives ʠ KIM ʝ 
ʣʝʩʥʘʪʘ ʘʜʘʧʪʘʮʠʷ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʪʝʢʩʪʦʚ ʘʥʘʣʠʟ. ʆʪʚʦʨʝʥʘʪʘ 
ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ Insemtives ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʧʨʝʜʦʩʪʘʚʷ 
ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʜʦʙʘʚʷʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ. ʂʘʪʦ ʟʨʷʣʦʩʪ ʠ 
ʢʘʯʝʩʪʚʦ ʥʘ ʘʥʦʪʘʮʠʠʪʝ, OpenCalais ʠ AlchemyAPI ʩʘ ʧʦ-ʜʦʙʨʠ, ʥʦ ʩʘ 
ʢʦʤʝʨʩʠʘʣʥʠ ʩʠʩʪʝʤʠ, ʥʘʩʦʯʝʥʠ ʢʲʤ ʢʦʥʢʨʝʪʥʠ ʧʨʠʣʦʞʥʠ. ɿʘ ʮʝʣʠʪʝ ʥʘ 
ʧʨʝʜʣʦʞʝʥʘʪʘ ʩʠʩʪʝʤʘ ʝ ʥʝʦʙʭʦʜʠʤʘ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʝ ʘʜʘʧʪʠʨʫʝʤʘ ʢʲʤ 
ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ, ʩ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʣʝʩʥʦ ʜʦʙʘʚʷʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠ ʟʘ 
ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʩʧʦʨʝʜ ʨʘʟʣʠʯʥʠʪʝ ʟʘʜʘʯʠ.  

ɺ ʧʦʚʝʯʝʪʦ ʩʠʩʪʝʤʠ ʩʝʤʘʥʪʠʯʥʦʪʦ ʘʥʦʪʠʨʘʥʝ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʦʪʜʝʣʝʥ 
ʧʨʦʮʝʩ ʦʪ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʜʦʢʫʤʝʥʪʘ. ʅʝ ʩʲʱʝʩʪʚʫʚʘ ʫʪʚʲʨʜʝʥʘ ʩʠʩʪʝʤʘ, 
ʩʲʟʜʘʚʘʱʘ ʩʝʤʘʥʪʠʯʥʠ ʘʥʦʪʘʮʠʠ ʚ ʧʦʤʦʱ ʥʘ ʘʚʪʦʨʘ, ʜʦʢʘʪʦ ʧʠʰʝ. ʉʠʩʪʝʤʠ 
ʢʘʪʦ FACTIVA ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʥʦ 
ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦ ʥʠʚʦ ʟʘ ʢʦʥʢʨʝʪʥʠʷ ʥʘʙʦʨ ʦʪ ʜʦʢʫʤʝʥʪʠ. ɺ ʧʨʝʜʣʦʞʝʥʘʪʘ 
ʩʠʩʪʝʤʘ, ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʤʝʞʜʫ ʘʚʪʦʨʠ ʠ ʯʠʪʘʪʝʣʠ ʩʝ ʠʟʜʠʛʘ ʥʘ ʥʠʚʦ 
ʜʦʧʲʣʚʘʥʝ ʥʘ ʙʘʟʘʪʘ ʦʪ ʟʥʘʥʠʷ ʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʥʦʪʦ ʩʝʤʘʥʪʠʯʥʦ ʘʥʦʪʠʨʘʥʝ. 

3. ʊʡʪʫʞʥʙ ʠʙ ʨʧʤʬʙʛʫʧʥʙʫʡʰʦʧ ʙʦʧʫʡʩʙʦʞ 

ʇʨʝʜʣʦʞʝʥʘʪʘ ʩʠʩʪʝʤʘ ʠʤʘ ʜʚʝ ʦʩʥʦʚʥʠ ʟʘʜʘʯʠ ï ʜʘ ʧʦʤʦʛʥʝ ʥʘ ʘʚʪʦʨʠʪʝ ʠ 
ʯʠʪʘʪʝʣʠʪʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʧʠʩʘʥʝ ʠ ʯʝʪʝʥʝ ʥʘ ʢʥʠʛʠ ʠ ʜʘ ʦʙʦʛʘʪʷʚʘ ʟʥʘʥʠʷʪʘ ʩʠ 
ʟʘ ʩʚʝʪʘ. ɺ ʩʣʝʜʚʘʱʠʪʝ ʛʣʘʚʠ ʱʝ ʜʝʤʦʥʩʪʨʠʨʘʤʝ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʦʩʥʦʚʥʠʪʝ 
ʢʦʤʧʦʥʝʥʪʠ ʚ ʩʠʩʪʝʤʘʪʘ, ʢʘʢʪʦ ʠ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʟʘ ʧʦʜʨʝʞʜʘʥʝ. 

ʆʩʥʦʚʥʘʪʘ ʟʘʜʘʯʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘʪʘ ʩʠʩʪʝʤʘ ʝ ʜʘ ʧʨʝʜʦʩʪʘʚʷ ʟʥʘʥʠʷ 
ʥʘ ʘʚʪʦʨʠʪʝ ʠ ʯʠʪʘʪʝʣʠʪʝ ʥʘ ʢʥʠʛʠ ʠ ʩʪʘʪʠʠ, ʠʟʧʦʣʟʚʘʡʢʠ ʩʝʤʘʥʪʠʯʥʘ ʙʘʟʘ 
ʜʘʥʥʠ. ʇʨʦʙʣʝʤʲʪ ʩ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʟʥʘʥʠʷ, ʢʦʠʪʦ ʙʠʭʘ ʙʠʣʠ ʠʥʪʝʨʝʩʥʠ ʟʘ 
ʧʦʪʨʝʙʠʪʝʣʷ ʝ ʤʥʦʛʦ ʩʝʨʠʦʟʝʥ ʠ ʥʷʤʘ ʪʦʯʥʦ ʨʝʰʝʥʠʝ. ʇʨʠʯʠʥʘ ʟʘ ʪʦʚʘ ʝ 
ʩʦʮʠʘʣʥʠʷʪ ʤʫ ʭʘʨʘʢʪʝʨ. ʅʘʰʠʷʪ ʧʦʜʭʦʜ ʠʥʪʝʛʨʠʨʘ ʜʚʘ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʘ: 
ʩʝʤʘʥʪʠʯʥʦ ʘʥʦʪʠʨʘʥʝ ʠ ʩʦʮʠʘʣʥʦ ʧʦʜʨʝʞʜʘʥʝ ʥʘ ʬʘʢʪʠʪʝ. ʉʝʤʘʥʪʠʯʥʦʪʦ 
ʘʥʦʪʠʨʘʥʝ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʧʨʠʭʚʘʥʝ ʦʙʝʢʪʠ ʦʪ ʪʝʢʩʪʘ, ʟʘ ʢʦʠʪʦ ʩʠʩʪʝʤʘʪʘ ʠʤʘ 
ʜʘʥʥʠ. ʉʣʝʜʚʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʘʞʥʦʩʪʪʘ ʥʘ ʬʘʢʪʠʪʝ, ʯʨʝʟ ʠʥʦʚʘʪʠʚʝʥ ʧʦʜʭʦʜ. 
ɺʷʨʚʘʤʝ, ʯʝ ʪʦʟʠ ʘʣʛʦʨʠʪʲʤ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʦʞʠ ʠ ʦʪ ʩʠʩʪʝʤʠ ʟʘ ʩʝʤʘʥʪʠʯʥʦ 
ʪʲʨʩʝʥʝ, ʩ ʮʝʣ ʧʦ-ʧʦʣʝʟʥʦ ʧʦʜʨʝʞʜʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ. 

ʉʠʩʪʝʤʘʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʚʘ ʦʩʥʦʚʥʠ ʢʦʤʧʦʥʝʥʪʘ ï ʩʲʨʚʲʨ ʠ ʠʥʪʝʨʬʝʡʩʠ. 
ʀʥʪʝʨʬʝʡʩʠʪʝ, ʢʦʠʪʦ ʱʝ ʧʨʝʜʣʦʞʠʤ ʩʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʧʨʠʩʪʘʚʢʘ ʟʘ MS Word, 
ʨʘʟʚʠʚʘʡʢʠ ʩʲʱʝʩʪʚʫʚʘʱʠʷʪ ʧʨʦʪʦʪʠʧʘ ʟʘ ʢʦʥʪʝʢʩʪʥʦ ʠʟʚʣʠʯʘʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ [15] ʠ ʥʘ ʫʝʙ ʧʨʠʣʦʞʝʥʠʝ. ʉʲʨʚʲʨʲʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʙʘʟʘ ʦʪ 
ʟʥʘʥʠʷ, ʟʘʝʜʥʦ ʩ ʤʝʭʘʥʠʟʤʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ ʥʝʡʥʘʪʘ ʧʦʜʜʨʲʞʢʘ. 

ɺ ʥʘʰʘʪʘ ʨʘʙʦʪʘ ʱʝ ʨʘʟʛʣʝʞʜʘʤʝ ʜʚʘ ʪʠʧʘ ʧʦʪʨʝʙʠʪʝʣʠ: ʘʚʪʦʨʠ ʠ 
ʯʠʪʘʪʝʣʠ. ʊʲʡ ʢʘʪʦ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʯʠʪʘʪʝʣʠʪʝ ʩʘ ʧʦʜʤʥʦʞʝʩʪʚʦ ʥʘ ʪʝʟʠ ʟʘ 
ʘʚʪʦʨʠʪʝ, ʱʝ ʦʧʠʰʝʤ ʧʲʨʚʦ ʢʘʢ ʩʠʩʪʝʤʘʪʘ ʨʘʙʦʪʠ ʟʘ ʘʚʪʦʨʠʪʝ. ʅʘ ʬʠʛʫʨʘ 1 ʩʘ 
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ʧʦʢʘʟʘʥʠ ʦʩʥʦʚʥʠʪʝ ʩʪʲʧʢʠ ʧʨʠ ʨʘʙʦʪʘʪʘ ʥʘ ʘʚʪʦʨʘ: 1) ʈʡʪʙʦʞ ʦʙ ʫʞʣʪʫ ʚ 
ʪʝʢʩʪʦʚ ʨʝʜʘʢʪʦʨ; 2) ʊʞʥʙʦʫʡʰʦʧ ʙʦʧʫʡʩʙʦʞ; 3) ʈʧʨʳʤʛʙʦʞ ʦʙ ʝʙʦʦʡ. 

 

ʌʠʛʫʨʘ 1. ʈʘʙʦʪʘ ʥʘ ʘʚʪʦʨʘ. 

3.1. ʊʞʥʙʦʫʡʰʦʧ ʙʦʧʫʡʩʙʦʞ 

ʇʨʠ ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʠʟʨʝʯʝʥʠʝ, ʩʠʩʪʝʤʘʪʘ ʚʟʝʤʘ ʠʟʨʝʯʝʥʠʝʪʦ ʠ ʠʟʚʲʨʰʚʘ 
ʩʝʤʘʥʪʠʯʥʦ ʘʥʦʪʠʨʘʥʝ. ʊʦʚʘ ʩʝ ʩʣʫʯʚʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʠ ʦʪʥʝʤʘ ʥʝ ʧʦʚʝʯʝ ʦʪ 
ʩʝʢʫʥʜʘ. ɸʚʪʦʨʲʪ ʚʠʞʜʘ ʥʘ ʤʦʤʝʥʪʘ ʢʦʠ ʪʝʨʤʠʥʠ ʚ ʪʝʢʩʪʘ ʩʘ ʨʘʟʧʦʟʥʘʪʠ ʦʪ 
ʩʠʩʪʝʤʘʪʘ, ʢʘʪʦ ʤʦʞʝ ʜʘ ʛʠ ʧʦʧʨʘʚʷ, ʠʟʪʨʠʚʘ ʠʣʠ ʜʘ ʜʦʙʘʚʷ ʥʦʚʠ ʘʥʦʪʘʮʠʠ. 
ɿʘʨʘʜʠ ʧʨʦʮʝʩʘ ʥʘ ʧʦʧʨʘʚʷʥʝ, ʘʥʦʪʠʨʘʥʝʪʦ ʩʝ ʥʘʨʠʯʘ ʧʦʣʫʘʚʪʦʤʘʪʠʯʥʦ. 

ɿʘ ʩʝʤʘʥʪʠʯʥʦ ʘʥʦʪʠʨʘʥʝ ʠʟʧʦʣʟʚʘʤʝ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʝʟʠʢʦʚʘ ʧʦʪʦʯʥʘ 
ʣʠʥʠʷ ʥʘ GATE, ʢʦʷʪʦ ʝ ʚʛʨʘʜʝʥʘ ʚ ʩʠʩʪʝʤʘʪʘ KIM.  

ʊʲʡ ʢʘʪʦ ʦʯʘʢʚʘʥʠʷʪʘ ʩʘ ʩʠʩʪʝʤʘʪʘ, ʩ ʧʦʤʦʱʪʘ ʥʘ ʘʚʪʦʨʠʪʝ ʠ ʯʠʪʘʪʝʣʠʪʝ, 
ʜʘ ʩʲʟʜʘʚʘ ʤʥʦʛʦ ʪʦʯʥʠ ʘʥʦʪʘʮʠʠ, ʝʜʥʘ ʚʲʟʤʦʞʥʦʩʪ ʝ ʢʣʘʩʠʬʠʢʘʮʠʦʥʝʥ 
ʘʣʛʦʨʠʪʲʤ ʜʘ ʙʲʜʝ ʦʙʫʯʝʥ ʯʨʝʟ ʧʲʨʚʦʥʘʯʘʣʥʦ ʩʲʟʜʘʜʝʥʠʪʝ ʩʲʩ ʩʠʩʪʝʤʘʪʘ 
ʜʦʢʫʤʝʥʪʠ. ʊʘʢʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ, ʘʣʛʦʨʠʪʲʤʲʪ ʥʘ ʧʨʘʢʪʠʢʘ ʱʝ 
ʠʟʧʦʣʟʚʘ ʥʘʪʨʫʧʘʥʦʪʦ ʟʥʘʥʠʝ ʦʪ ʚʩʠʯʢʠ ʧʨʝʜʭʦʜʥʠ ʜʦʢʫʤʝʥʪʠ. 

ɸʚʪʦʨʠʪʝ ʠ ʯʠʪʘʪʝʣʠʪʝ ʩʘ ʧʨʠʢʘʥʚʘʥʠ ʜʘ ʩʚʲʨʞʘʪ ʜʦʙʘʚʝʥʠʪʝ ʦʪ ʪʷʭ 
ʘʥʦʪʘʮʠʠ ʢʲʤ ʩʲʱʝʩʪʚʫʚʘʱʠ ʠʥʩʪʘʥʮʠʠ ʚ ʙʘʟʘʪʘ ʜʘʥʥʠ. ʊʘʢʘ ʧʦ ʝʩʪʝʩʪʚʝʥ 
ʥʘʯʠʥ ʙʘʟʘʪʘ ʩʝ ʦʙʦʛʘʪʷʚʘ ʩ ʠʤʝʥʘ, ʥʝʠʟʚʝʩʪʥʠ ʜʦʩʝʛʘ. ʊʝʟʠ ʠʤʝʥʘ ʚʣʠʟʘʪ ʚ 
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ʩʝʤʘʥʪʠʯʥʦ ʦʙʦʛʘʪʝʥʠʪʝ ʩʧʠʩʲʮʠ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʙʠʚʘʪ ʨʘʟʧʦʟʥʘʚʘʥʠ ʧʨʠ 
ʩʣʝʜʚʘʱʠ ʘʥʦʪʘʮʠʠ. ɺʠʞʜʘ ʩʝ, ʯʝ ʩ ʤʘʣʢʦ ʫʩʠʣʠʷ ʦʪ ʩʪʨʘʥʘ ʥʘ ʚʩʝʢʠ ʘʚʪʦʨ 
(ʠʣʠ ʯʠʪʘʪʝʣ), ʱʝ ʩʝ ʩʲʟʜʘʚʘʪ ʛʦʣʝʤʠ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʝʟʥʠ ʬʘʢʪʠ ʠ ʱʝ ʩʝ 
ʧʦʧʲʣʚʘʪ ʟʥʘʥʠʷʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ. 

 

ʌʠʛʫʨʘ 2. ʋʝʙ ʠʥʪʝʨʬʝʡʩ ʟʘ ʨʲʯʥʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʘʥʦʪʘʮʠʠ ʚ ʜʦʢʫʤʝʥʪʘ. 

3.2. ʈʩʞʝʪʫʙʛʸʦʞ ʦʙ ʝʙʦʦʡʫʞ 

ʇʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʘʥʦʪʘʮʠʠ, ʩʠʩʪʝʤʘʪʘ ʩʝ ʫʚʝʜʦʤʷʚʘ, ʩ ʮʝʣ ʜʘ ʙʲʜʘʪ 
ʥʘʤʝʨʝʥʠ ʥʝʦʙʭʦʜʠʤʠʪʝ ʬʘʢʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʪʷʭ. ʊʦʚʘ ʩʲʱʦ ʩʪʘʚʘ ʚ ʨʝʘʣʥʦ 
ʚʨʝʤʝ, ʚ ʩʧʝʮʠʘʣʥʦ ʩʲʟʜʘʜʝʥ ʟʘ ʮʝʣʪʘ ʧʨʦʟʦʨʝʮ. 

ʌʘʢʪʠʪʝ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʢʘʪʦ ʩʧʠʩʲʢ ʦʪ ʪʨʦʡʢʠ ʩʲʩ ʩʫʙʝʢʪ, ʧʨʝʜʠʢʘʪ ʠ ʦʙʝʢʪ. 
ʉʧʠʩʲʢʲʪ ʩʝ ʟʘʧʲʣʚʘ, ʢʘʪʦ ʟʘ ʚʩʝʢʠ ʥʘʤʝʨʝʥ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪ ʩʝ ʧʦʢʘʟʚʘʪ ʥʘʡ-
ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʬʘʢʪʠ. ʇʨʠ ʞʝʣʘʥʠʝ ʦʪ ʩʪʨʘʥʘ ʥʘ ʘʚʪʦʨʘ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʧʦʢʘʟʘʥʠ ʧʦʚʝʯʝ. ʇʨʠ ʠʟʙʦʨ ʥʘ ʥʷʢʦʡ ʦʪ ʬʘʢʪʠʪʝ, ʪʦʡ ʩʝ ʘʩʦʮʠʠʨʘ ʩ ʘʥʦʪʘʮʠʷʪʘ 
ʠ ʩʝ ʜʦʙʘʚʷ ʢʲʤ ʜʘʥʥʠʪʝ ʟʘ ʜʦʢʫʤʝʥʪʘ. ʊʘʢʘ ʧʨʠ ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʘ, 
ʜʘʥʥʠʪʝ ʘʩʦʮʠʠʨʘʥʠ ʚ ʥʝʛʦ ʱʝ ʙʲʜʘʪ ʧʦʢʘʟʚʘʥʠ ʚ ʩʧʠʩʲʢ ʦʪʩʪʨʘʥʠ, ʢʘʪʦ ʱʝ 
ʦʩʪʘʚʘ ʷʩʥʦ ʢʦʡ ʬʘʢʪ ʟʘ ʢʦʷ ʘʥʦʪʘʮʠʷ ʩʝ ʦʪʥʘʩʷ. 

3.3. ʐʡʫʙʫʞʤʪʣʡ ʡʦʫʞʩʭʞʢʪ 

ʇʨʝʜʣʦʞʝʥʘʪʘ ʩʠʩʪʝʤʘ ʮʝʣʠ ʜʘ ʧʦʜʦʙʨʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʤʝʞʜʫ 
ʘʚʪʦʨʠʪʝ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʜʘ ʚʢʣʶʯʠ ʠ ʯʠʪʘʪʝʣʠʪʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʜʦʙʘʚʷʥʝ ʥʘ 
ʟʥʘʥʠʷ. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ wiki-ʧʦʜʦʙʥʘ ʩʪʨʫʢʪʫʨʘ ʩʲʩ ʩʣʦʞʥʠ ʛʨʫʧʠ ʠ ʧʨʘʚʘ ʝ 
ʠʟʚʲʥ ʧʨʝʜʝʣʠʪʝ ʥʘ ʪʘʟʠ ʨʘʙʦʪʘ. ʅʝʱʦ, ʢʦʝʪʦ ʜʦʩʝʛʘ ʥʝ ʝ ʧʨʘʚʝʥʦ ʥʘ ʧʨʘʢʪʠʢʘ 
ʦʙʘʯʝ, ʝ ʤʘʩʦʚʘ ʢʦʣʘʙʦʨʘʮʠʷ ʟʘ ʧʦʧʲʣʚʘʥʝ ʥʘ ʙʘʟʘ ʦʪ ʟʥʘʥʠʷ ʚ ʧʨʦʮʝʩʘ ʥʘ 
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ʩʲʟʜʘʚʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠ. ʊʝʦʨʝʪʠʯʥʦ, ʤʘʩʦʚʦʪʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʙʘʟʘ ʦʪ ʟʥʘʥʠʷ ʝ 
ʦʧʠʩʘʥʦ ʚ ʩʪʘʪʠʷʪʘ ʥʘ ʈʠʯʘʨʜʩʲʥ ʠ ɼʦʤʠʥʛʦʩ [14], ʘ ʟʘʜʘʯʘʪʘ ʥʘ ʧʨʦʝʢʪʘ 
Insemtives ʝ ʩʚʲʨʟʘʥʘ ʩ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʚʝʯʝ ʩʲʱʝʩʪʚʫʚʘʱʠ ʨʝʩʫʨʩʠ. 
ɼʦʙʘʚʷʥʝʪʦ ʥʘ ʟʥʘʥʠʷ ʝ ʧʨʷʢʦ ʩʚʲʨʟʘʥʦ ʩ ʧʠʩʘʥʝʪʦ ʥʘ ʢʥʠʛʠ ʠ ʩʪʘʪʠʠ, ʟʘʪʦʚʘ 
ʧʨʝʜʩʪʘʚʝʥʠʷʪ ʪʫʢ ʧʦʜʭʦʜ ʩʝ ʦʯʘʢʚʘ ʜʘ ʝ ʫʩʧʝʰʝʥ. ʎʝʣʪʘ  ʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ 
ʝʜʠʥ ʤʝʪʘ-ʩʣʦʡ ʦʪ ʟʥʘʥʠʷ ʟʘ ʚʩʝʢʠ ʜʦʢʫʤʝʥʪ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʘʢʪʫʘʣʠʟʠʨʘʥ 
ʠ ʧʦʧʨʘʚʷʥ ʦʪ ʘʚʪʦʨʠʪʝ ʠ ʦʪ ʚʩʝʢʠ ʯʠʪʘʪʝʣ. ʊʘʢʘ ʚʩʝʢʠ ʯʠʪʘʪʝʣ, ʢʦʡʪʦ ʟʥʘʝ 
ʥʝʱʦ ʠʥʪʝʨʝʩʥʦ ʧʦ ʪʝʤʘʪʘ, ʱʝ ʤʦʞʝ ʜʘ ʛʦ ʜʦʙʘʚʠ ʢʘʪʦ ʬʘʢʪ. ʉʧʦʩʦʙʥʦʩʪʪʘ, ʜʘ 
ʨʘʟʛʣʝʞʜʘʤʝ ʬʘʢʪʠʪʝ ʢʘʪʦ ʦʙʝʢʪʠ, ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʜʦʙʘʚʷʪ ʥʘʧʨʠʤʝʨ ʟʥʘʥʠʷ 
ʢʦʡ ʧʦʪʨʝʙʠʪʝʣ ʝ ʜʦʙʘʚʠʣ ʬʘʢʪʘ, ʠʤʘ ʣʠ ʧʦʪʨʝʙʠʪʝʣ, ʢʦʡʪʦ ʩʤʷʪʘ ʬʘʢʪʘ ʟʘ 
ʥʝʚʝʨʝʥ ʠ ʪ.ʥ. ʇʦʜʨʝʜʙʘʪʘ ʥʘ ʬʘʢʪʘ ʦʩʥʦʚʘʥʘ ʥʘ ʪʷʭʥʦʪʦ ʩʦʮʠʘʣʥʦ 
ʠʟʧʦʣʟʚʘʥʝ, ʧʦʟʚʦʣʷʚʘ ʝʩʪʝʩʪʚʝʥʦ ʧʨʝʩʷʚʘʥʝ ʥʘ ʚʘʞʥʠʪʝ ʬʘʢʪʠ. ʊʘʢʘ ʣʝʩʥʦ 
ʤʦʞʝ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ Ăʜʦʩʪʦʚʝʨʝʥò ʬʘʢʪ, ʢʘʪʦ ʬʘʢʪ, ʢʦʡʪʦ ʝ ʠʣʠ ʜʦʙʘʚʝʥ ʦʪ 
ʜʦʩʪʦʚʝʨʝʥ ʘʚʪʦʨ, ʠʣʠ ʠʤʘ ʤʥʦʛʦ ʚʠʩʦʢ ʨʝʡʪʠʥʛ. 

3.4. ʈʩʧʜʩʙʥʦʙ ʩʞʙʤʡʠʙʯʡʸ 

ɿʘ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʝʜʥʘ ʨʘʙʦʪʝʱʘ ʩʠʩʪʝʤʘ, ʠʟʧʲʣʥʷʚʘʱʘ ʦʧʠʩʘʥʠʪʝ 
ʬʫʥʢʮʠʠ ʚ ʧʲʣʝʥ ʨʘʟʤʝʨ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʪʨʫʜʥʘ ʟʘʜʘʯʘ. ɿʘʪʦʚʘ ʨʘʟʨʘʙʦʪʠʭʤʝ 
ʧʨʦʪʦʪʠʧ, ʜʝʤʦʥʩʪʨʠʨʘʱ ʦʩʥʦʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ, ʙʝʟ ʜʘ ʧʨʝʪʝʥʜʠʨʘʤʝ ʟʘ 
ʟʘʚʲʨʰʝʥʦʩʪ.  

 

ʌʠʛʫʨʘ 3. ɸʨʭʠʪʝʢʪʫʨʘ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ 
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ʅʘ ʬʠʛʫʨʘ 4 ʝ ʧʦʢʘʟʘʥʘ ʮʷʣʦʩʪʥʘʪʘ ʙʩʮʡʫʞʣʫʬʩʙ ʥʘ ʧʨʝʜʣʦʞʝʥʦʪʦ 
ʧʨʠʣʦʞʝʥʠʝ. ʂʘʢʪʦ ʚʝʯʝ ʦʪʙʝʣʷʟʘʭʤʝ, ʪʦ ʩʝ ʙʘʟʠʨʘ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ Insemtives, 
ʦʧʠʩʘʥʘ ʧʦ-ʨʘʥʦ. ʄʘʢʘʨ ʜʘ ʠʟʛʣʝʞʜʘ, ʯʝ ʩʝ ʠʟʧʦʣʟʚʘ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ 
ʧʣʘʪʬʦʨʤʘʪʘ, ʚʩʲʱʥʦʩʪ ʦʩʥʦʚʥʠʪʝ ʫʩʠʣʠʷ ʙʷʭʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ 
KIM ʩʲʨʚʲʨʘ. ʄʦʜʫʣʠʪʝ KIM ʠ OWLIM ʩʘ ʠʟʮʷʣʦ ʚʲʪʨʝʰʥʠ ʟʘ ʩʠʩʪʝʤʘʪʘ, ʢʘʪʦ 
ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʢʲʤ ʪʷʭ ʩʪʘʚʘ ʧʦ ʧʦʢʘʟʘʥʠʷ ʥʘʯʠʥ ʯʨʝʟ ʩʲʦʙʱʝʥʠʷ. 

4. ʀʙʣʤʷʰʞʦʡʞ 

ʅʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ, ʧʨʘʚʠ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʥʘ ʟʥʘʯʠʤʠʪʝ ʧʫʙʣʠʯʥʦ 
ʜʦʩʪʲʧʥʠ ʩʠʩʪʝʤʠ, ʟʘ ʩʝʤʘʥʪʠʯʥʦ ʘʥʦʪʠʨʘʥʝ. ʆʪ ʪʦʚʘ ʠʟʣʦʞʝʥʠʝ ʷʩʥʦ ʩʝ ʚʠʞʜʘ 
ʥʫʞʜʘʪʘ ʦʪ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʠʥʪʝʛʨʠʨʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʝʤʘʥʪʠʯʥʠ ʟʥʘʥʠʷ ʩ 
ʧʨʦʮʝʩʘ ʥʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠ. ʇʨʝʜʣʦʞʝʥʘʪʘ ʩʠʩʪʝʤʘ, ʟʘʧʲʣʚʘʱʘ ʪʘʟʠ 
ʧʨʘʟʥʠʥʘ, ʙʘʟʠʨʘʥʘ ʥʘ ʦʪʚʦʨʝʥ ʢʦʜ ʠ ʣʝʩʥʦ ʤʦʞʝ ʣʝʩʥʦ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʟʘ 
ʨʘʟʣʠʯʥʠ ʧʨʠʣʦʞʝʥʠʷ. ɺʲʟʤʦʞʥʦ ʙʲʜʝʱʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʚʢʣʶʯʚʘ: 
ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷʪ ʠʥʪʝʨʬʝʡʩ, ʟʘ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ 
ʦʪ ʧʨʘʢʪʠʢʫʚʘʱʠ ʧʠʩʘʪʝʣʠ; ʩʚʲʨʟʚʘʤʝ ʩ ʜʨʫʛʠ ʙʘʟʠ ʦʪ ʟʥʘʥʠʷ, ʥʘʧʨʠʤʝʨ, 
ʠʥʪʝʛʨʠʨʘʥʝ ʩ FactForge [18] ʠ ʜʨ. 

 
ɺʤʙʜʧʝʙʩʦʧʪʫʡ: ʊʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʝ ʧʦʜʧʦʤʦʛʥʘʪʦ ʦʪ ʧʨʦʝʢʪ Ăʋʤʥʘ ʂʥʠʛʘò, 
ʬʠʥʘʥʩʠʨʘʥ ʦʪ ʌʦʥʜ Ăʅʀñ ʢʲʤ ʄʆʄʅ, ʜʦʛʦʚʦʨ ˉ D002-111/15.12.2008 ʛ. 
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Abstract: Web 3.0 aims to create a common interface for publishing different knowledge 
bases and connecting them through common ontology, which creates prerequisites for 
building a new generation of intelligent systems. These technologies provide the opportunity 
also for e-books to become "smarter." The present work aims to create a integrated set of 
tools which facilitate the incorporation of explicit semantics in e-books. The article reviews the 
existing semantics technologies and software tools for semantic annotation of text. Further it 
describes a prototype system that allows semantic annotation of e-books. The system 
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ʈʝʟʶʤʝ: ɺ ʥʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʩʝ ʨʘʟʛʣʝʞʜʘ ʝʜʠʥ ʧʦʜʭʦʜ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ 
ʠʟʚʣʠʯʘʥʝ ʥʘ ʤʦʜʝʣ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʝʩʠ, ʨʝʘʣʠʟʠʨʘʥ ʢʘʪʦ ʋʝʙ ʙʘʟʠʨʘʥʘ 
ʫʩʣʫʛʘ. ʎʝʣʪʘ ʝ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʜʘ ʩʲʟʜʘʚʘ ʠ ʧʨʝʜʦʩʪʘʚʷ ʥʘ ʜʨʫʛʠ 
ʩʠʩʪʝʤʠ ʤʦʜʝʣʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ. ʉʠʩʪʝʤʘʪʘ ʝ ʠʟʛʨʘʜʝʥʘ ʢʘʪʦ ʫʩʣʫʛʘ, ʢʦʷʪʦ ʱʝ 
ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥʘ ʦʪ ʨʘʟʣʠʯʥʠ ʚʲʥʰʥʠ ʩʠʩʪʝʤʠ. ɺ ʩʪʘʪʠʷʪʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ 
ʦʩʥʦʚʥʠʪʝ ʤʝʪʦʜʠ ʥʘ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ, ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʪʲʨʩʝʥʝ ʥʘ 
ʩʝʤʘʥʪʠʯʥʦ ʩʭʦʜʩʪʚʦ, ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʧʨʝʜʣʘʛʘʥʘʪʘ ʫʩʣʫʛʘ ʠ ʥʝʡʥʘʪʘ 
ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʠʟʘʮʠʷ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʘʜʘʧʪʠʚʥʠ ʩʠʩʪʝʤʠ, ʠʟʚʣʠʯʘʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ, ʫʝʙ ʫʩʣʫʛʠ 

1. ɻʳʛʞʝʞʦʡʞ 

ɺʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ, ʠʣʠ ʛʨʫʧʘ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠ, ʠʤʘ ʨʘʟʣʠʯʥʠ ʥʫʞʜʠ ʠ 
ʠʥʪʝʨʝʩʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʘ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʩ ʧʨʠʣʦʞʝʥʠʷʪʘ. ʅʘʣʘʛʘ ʩʝ 
ʧʨʠʣʦʞʝʥʠʷʪʘ ʜʘ ʩʝ ʧʝʨʩʦʥʘʣʠʟʠʨʘʪ ʠ ʜʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ 
ʚʩʝʢʠ ʝʜʠʥ ʧʦʪʨʝʙʠʪʝʣ. ʇʝʨʩʦʥʘʣʠʟʘʮʠʷʪʘ ʠʟʠʩʢʚʘ ʧʨʘʚʠʣʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ 
ʩʲʜʲʨʞʘʥʠʝʪʦ, ʠʟʚʣʠʯʘʥʝ ʥʘ ʩʝʤʘʥʪʠʯʥʦ ʚʘʞʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʤʝʪʘ ʜʘʥʥʠ, ʠ 
ʬʠʣʪʨʠʨʘʥʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʧʦʨʝʜ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʠʥʪʝʨʝʩʠ. 

ʇʦʪʨʝʙʠʪʝʣʠʪʝ ʨʷʜʢʦ ʧʦʣʘʛʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʫʩʠʣʠʷ, ʢʦʠʪʦ ʜʘ ʜʘʜʘʪ ʪʦʯʥʘ 
ʠ ʧʦʜʨʦʙʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʪʷʭ (ʜʘʣʠ ʭʘʨʝʩʚʘʪ ʥʝʱʦ ʠʣʠ ʥʝ, ʠʟʙʦʨ ʤʝʞʜʫ 
ʥʷʢʦʣʢʦ ʦʙʝʢʪʘ, ʩʧʠʩʲʢ ʩ ʠʥʪʝʨʝʩʥʠ ʦʙʝʢʪʠ). ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ ʦʯʘʢʚʘʪ ʜʘ 
ʧʦʣʫʯʘʚʘʪ ʠʥʬʦʨʤʘʮʠʷ, ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ ʠʥʪʝʨʝʩʠʪʝ ʠʤ. ʈʝʰʝʥʠʝʪʦ ʥʘ ʪʦʟʠ 
ʧʨʦʙʣʝʤ ʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʪʝʭʥʠʢʠ, ʩʣʝʜʷʱʠ ʠ ʘʥʘʣʠʟʠʨʘʱʠ 
ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʜʘ ʩʝ ʩʲʙʠʨʘ ʩʲʱʝʩʪʚʝʥʘ ʟʘ ʥʝʛʦ ʠʥʬʦʨʤʘʮʠʷ, 
ʢʦʷʪʦ ʚʧʦʩʣʝʜʩʪʚʠʝ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥʘ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʝʨʩʦʥʘʣʝʥ ʤʦʜʝʣ 
ʥʘ ʠʥʪʝʨʝʩʠʪʝ ʤʫ [5]. ʊʦʟʠ ʤʦʜʝʣ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʬʠʣʪʨʠʨʘʥʝʪʦ ʥʘ ʩʲʜ̡ ʨʞʘʥʠʝ, 
ʢʦʷʪʦ ʩʝ ʧʦʜʘʚʘ ʠʣʠ ʧʨʝʧʦʨʲʯʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ. 

ʇʝʨʩʦʥʘʣʠʟʠʨʘʥʠʪʝ ʧʨʝʧʦʨʲʢʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʛʣʝʞʜʘʥʠ ʚ 2 ʦʩʥʦʚʥʠ 
ʢʘʪʝʛʦʨʠʠ: ʙʘʟʠʨʘʥʠ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ ʩʦʮʠʘʣʥʠ (ʙʘʟʠʨʘʥʠ ʥʘ ʧʨʠʣʠʢʠ ʤʝʞʜʫ 
ʦʪʜʝʣʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ ʩʠʩʪʝʤʘʪʘ). ɺʪʦʨʠʪʝ ʩʝ ʧʨʘʚʷ ʧʦ-ʣʝʩʥʦ ʠ ʩʝ 
ʠʟʧʦʣʟʚʘʰ ʰʠʨʦʢʦ ʚ ʢʦʤʝʨʩʠʘʣʥʠʪʝ ʩʠʩʪʝʤʠ. ʇʲʨʚʠʪʝ ʠʟʠʩʢʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-
ʩʝʨʠʦʟʝʥ ʘʥʘʣʠʟ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ, ʢʦʝʪʦ ʝ ʭʘʨʝʩʘʣ ʧʦʪʨʝʙʠʪʝʣʷ, ʩ ʮʝʣ 
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ʠʟʚʣʠʯʘʥʝ ʥʘ ʷʚʝʥ ʩʧʠʩʲʢ ʩ ʠʥʪʝʨʝʩʠʪʝ ʤʫ. ɼʦ ʩʝʛʘ ʪʘʢʠʚʘ ʩʠʩʪʝʤʠ ʙʷʭʘ 
ʩʲʟʜʘʚʘʥʠ ʦʩʥʦʚʥʦ ʟʘ ʢʦʥʢʨʝʪʥʠ ʩʠʩʪʝʤʠ. ʅʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʧʨʝʜʩʪʘʚʷ ʝʜʠʥ 
ʥʦʚ ʧʦʜʭʦʜ ʟʘ ʤʦʜʝʣʠʨʘʥʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ ʠʥʪʝʨʝʩ ʧʨʝʜʦʩʪʘʚʷʡʢʠ 
ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʢʘʪʦ ʫʩʣʫʛʘ. ʊʦʚʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ, ʥʷʢʦʣʢʦ 
ʧʨʠʣʦʞʝʥʠʷ ʩʲʚʤʝʩʪʥʦ ʜʘ ʩʲʙʠʨʘʪ ʠ ʠʟʧʦʣʟʚʘʪ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʦʪʨʝʙʠʪʝʣʷ. 

ʉʧʦʨʝʜ [6] ʠʤʘ 3 ʦʩʥʦʚʥʠ ʤʝʪʦʜʘ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠ 
ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʤʦʜʝʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʫʯʘʩʪʠʝʪʦ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʠʟʛʨʘʞʜʘʥʝʪʦ ʤʫ: 

- ʆʞʸʛʞʦ (implicit) ï ʩʢʨʠʪʦ (ʥʝʷʚʥʦ) ʟʘ ʧʦʪʨʝʙʠʪʝʣʷ ʩʲʙʠʨʘʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʤʦʜʝʣʘ ʤʫ, ʩʣʝʜʝʡʢʠ ʧʦʩʝʱʘʚʘʥʠʪʝ ʦʪ ʥʝʛʦ ʩʪʨʘʥʠʮʠ. 

- ʘʛʞʦ (explicit) ï ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʷʚʥʦ ʚʲʚʝʞʜʘʪ ʜʝʪʘʡʣʥʘ ʠʥʬʦʨʤʘʮʠʷ  ʟʘ 
ʤʦʜʝʣʘ ʩʠ. ʀʟʠʩʢʚʘʥʝʪʦ ʥʘ ʪʘʢʲʚ ʨʦʜ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʚ 
ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʩʝ ʧʦʩʨʝʱʘ ʩ ʥʝʞʝʣʘʥʠʝ ʦʪ ʪʷʭ.  

- ʎʡʚʩʡʝʞʦ ï ʦʙʝʜʠʥʷʚʘ ʜʚʘʪʘ ʛʦʨʝʦʧʠʩʘʥʠ ʤʝʪʦʜʘ. ʅʝʷʚʥʦ ʩʝ ʩʲʙʠʨʘʪ 
ʜʘʥʥʠ ʟʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʥʦ ʚʲʚ ʚʩʝʢʠ ʤʦʤʝʥʪʘ ʪʦʡ ʠʤʘ 
ʜʦʩʪʲʧ ʜʦ ʤʦʜʝʣʘ ʩʠ ʠ ʤʦʞʝ ʜʠʨʝʢʪʥʦ ʜʘ ʛʦ ʧʨʦʤʝʥʠ. ʊʦʟʠ ʤʝʪʦʜ ʝ Ăʧʦ-
ʱʘʜʷʱò ʧʦʪʨʝʙʠʪʝʣʷ, ʟʘʱʦʪʦ ʥʝ ʠʟʠʩʢʚʘ ʧʦʜʨʦʙʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʥʝʛʦ, 
ʢʦʷʪʦ ʜʘ ʙʲʜʝ ʘʢʫʨʘʪʥʦ ʧʨʦʤʝʥʷʥʘ ʚʲʚ ʚʨʝʤʝʪʦ. ɺʤʝʩʪʦ ʪʦʚʘ ʧʦʪʨʝʙʠʪʝʣʷ 
ʪʨʷʙʚʘ ʩʘʤʦ ʷʚʥʦ ʜʘ ʦʜʦʙʨʷʚʘ ʠʣʠ ʥʝ ʧʨʝʜʣʦʞʝʥʠʪʝ ʤʫ ʦʪ ʩʠʩʪʝʤʘʪʘ 
ʠʥʪʝʨʝʩʠ, ʢʦʠʪʦ ʩʘ ʥʝʷʚʥʦ ʩʲʙʨʘʥʠ ʠ ʘʩʦʮʠʠʨʘʥʠ ʟʘ ʥʝʛʦʚʠʷ ʧʨʦʬʠʣ. ʊʦʟʠ 
ʤʝʪʦʜ e ʧʨʠʣʦʞʝʥ ʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʫʩʣʫʛʘʪʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʠ. 

ʎʝʣʪʘ ʥʘ ʥʘʰʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʝ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʜʘ 
ʩʲʟʜʘʚʘ ʠ ʧʨʝʜʦʩʪʘʚʷ ʥʘ ʜʨʫʛʠ ʩʠʩʪʝʤʠ ʤʦʜʝʣʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ. ʉʠʩʪʝʤʘʪʘ 
ʝ ʠʟʛʨʘʜʝʥʘ ʢʘʪʦ ʫʩʣʫʛʘ, ʢʦʷʪʦ ʱʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥʘ ʦʪ ʨʘʟʣʠʯʥʠ 
ʚʲʥʰʥʠ ʩʠʩʪʝʤʠ. ɺʩʷʢʘ ʚʲʥʰʥʘ ʩʠʩʪʝʤʘ ʱʝ ʠʤʘ ʩʦʙʩʪʚʝʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʠ ʱʝ 
ʤʦʞʝ ʜʘ ʫʧʨʘʚʣʷʚʘ ʩʦʙʩʪʚʝʥʘ ʢʦʣʝʢʮʠʷ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠ (ʠ ʤʦʜʝʣʠʪʝ ʠʤ). ʊʘʢʘ 
ʫʩʣʫʛʘʪʘ ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʣʟʚʘ ʦʪ ʨʘʟʣʠʯʥʠ ʧʨʠʣʦʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 
ʪʝʭʥʠʪʝ ʢʦʥʢʨʝʪʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ. ʀʜʝʷʪʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʪʘʟʠ ʫʩʣʫʛʘ ʩʝ 
ʧʦʨʦʜʠ ʦʪ ʥʫʞʜʠʪʝ ʥʘ ʧʨʦʝʢʪʘ Ăʋʤʥʘ ʢʥʠʛʘò [1], ʢʦʡʪʦ ʘʢʮʝʥʪʠʨʘ ʚʲʨʭʫ 
ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʨʝʜʘ, ʢʦʷʪʦ ʤʘʢʩʠʤʘʣʥʦ ʜʘ ʫʣʝʩʥʷʚʘ ʯʠʪʘʪʝʣʷ ʚ ʪʲʨʩʝʥʝʪʦ ʥʘ 
ʧʦʣʝʟʥʘʪʘ ʟʘ ʥʝʛʦ ʠʥʬʦʨʤʘʮʠʷ. ʇʨʝʜʣʘʛʘ ʧʦʜʦʙʨʝʥʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʪʲʨʩʝʥʝ ʚ 
ʪʝʢʩʪʘ, ʟʘ ʩʦʮʠʘʣʥʦ ʯʝʪʝʥʝ, ʩʝʤʘʥʪʠʯʥʦ ʦʙʦʛʘʪʷʚʘʥʝ ʠ ʠʟʚʣʠʯʘʥʝ ʥʘ ʦʙʦʙʱʝʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʢʥʠʛʠ. ɺ ʝʜʥʘ ʪʘʢʘʚʘ ʩʨʝʜʘ, ʟʘ ʜʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʝʜʦʩʪʘʚʝʥʘ 
ʠʥʬʦʨʤʘʮʠʷ, ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ ʥʫʞʜʠʪʝ ʠ ʦʯʘʢʚʘʥʠʷʪʘ ʥʘ ʚʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ, ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʤʦʜʝʣʠ ʟʘ ʪʷʭ.  

ʏʨʝʟ ʫʩʣʫʛʘʪʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ ʩʝ ʨʝʘʣʠʟʠʨʘ ʤʝʪʦʜ ʟʘ 
ʧʨʝʧʦʨʲʢʠ ʥʘ ʜʦʢʫʤʝʥʪʠ, ʙʘʟʠʨʘʥ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʠʤ. ʋʩʣʫʛʘʪʘ ʝ ʜʦ ʠʟʚʝʩʪʥʘ 
ʩʪʝʧʝʥ ʫʥʠʚʝʨʩʘʣʥʘ, ʪʲʡ ʢʘʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ ʧʨʝʟ 
ʩʪʘʥʜʘʨʪʝʥ ʠʥʪʝʨʬʝʡʩ. ʅʝ ʝ ʦʪ ʟʥʘʯʝʥʠʝ ʜʘʣʠ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʢʥʠʛʠ, 
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ʥʦʚʠʥʠ, ʩʪʘʪʠʠ, ʤʫʟʠʢʘʣʥʠ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʇʨʘʚʠʣʥʦ ʠʟʚʣʝʯʝʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ 
ʥʘ ʩʲʦʪʚʝʪʥʠʷ (ʥʘʨʝʯʝʥ ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ) ʜʦʢʫʤʝʥʪ, ʩʝ ʘʥʘʣʠʟʠʨʘ ʟʘ ʪʝʨʤʠʥʠ. 
ʊʘʢʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪʢʨʠʪʘ ʚʨʲʟʢʘ ʩ ʜʨʫʛʠ ʜʦʢʫʤʝʥʪʠ. 

2. ʊʳʲʞʪʫʛʬʛʙʲʡʫʞ ʫʞʮʦʧʤʧʜʡʡ ʠʙ ʫʳʩʪʞʦʞ ʦʙ ʪʞʥʙʦʫʡʰʦʧ ʪʮʧʝʪʫʛʧ 

ʉʠʩʪʝʤʠʪʝ, ʧʨʝʜʣʘʛʘʱʠ ʦʛʨʦʤʥʠ ʭʨʘʥʠʣʠʱʘ ʦʪ ʠʥʬʦʨʤʘʮʠʷ ʚ ʦʧʨʝʜʝʣʝʥʘ 
ʧʨʠʣʦʞʥʘ ʦʙʣʘʩʪ (ʬʠʣʤʠ, ʤʫʟʠʢʘ, ʢʥʠʛʠ ʠ ʪ.ʥ.) ʧʨʝʜʣʘʛʘʪ ʦʧʨʝʜʝʣʝʥʠ 
ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʪʲʨʩʝʥʝ ʠ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ ʦʪʢʨʠʷʪ 
ʪʲʨʩʝʥʦʪʦ ʦʪ ʪʷʭ ʩʲʜʲʨʞʘʥʠʝ. ɺʩʝ ʧʦ-ʯʝʩʪʦ ʦʙʘʯʝ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʦʯʘʢʚʘʪ ʜʘ 
ʦʪʢʨʠʷʪ ʪʲʨʩʝʥʦʪʦ ʦʪ ʪʷʭ ʩ ʤʠʥʠʤʘʣʥʠ ʫʩʠʣʠʷ ʠ ʙʲʨʟʦ ʛʫʙʷʪ ʠʥʪʝʨʝʩ ʘʢʦ ʥʝ 
ʫʩʧʝʷʪ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʦ ʥʦʚ ʧʦʜʭʦʜ ʢʲʤ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʝ 
ʥʘʣʦʞʠʪʝʣʥʦ ʟʘ ʚʩʷʢʘ ʝʜʥʘ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʠʩʢʘ ʜʘ ʟʘʜʲʨʞʠ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʩʠ. 
ɿʘ ʪʘʟʠ ʮʝʣ ʧʦʜʦʙʥʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʤʦʞʝ ʜʘ ʩʲʟʜʘʚʘ, ʫʧʨʘʚʣʷʚʘ ʠ ʩʣʝʜʠ 
ʧʨʦʤʷʥʘʪʘ ʚ ʤʦʜʝʣʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʩʲʦʙʨʘʟʥʦ ʢʦʥʢʨʝʪʥʦʪʦ ʤʫ ʩʲʩʪʦʷʥʠʝ ʜʘ 
ʤʦʞʝ ʜʘ ʤʫ ʧʨʝʜʦʩʪʘʚʠ ʧʨʘʚʠʣʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʪʦʯʥʠʷ ʤʦʤʝʥʪ [2]. 
ɽʞʝʜʥʝʚʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʩ ʤʥʦʛʦ ʪʘʢʠʚʘ ʩʠʩʪʝʤʠ ʠʟʠʩʢʚʘ ʦʪ 
ʚʩʷʢʘ ʝʜʥʘ ʦʪ ʪʷʭ ʜʘ ʤʦʞʝ ʜʘ ʧʨʝʜʦʩʪʘʚʷ ʥʝʦʙʭʦʜʠʤʠʪʝ ʜʘʥʥʠ (ʨʝʟʶʤʠʨʘʥʠ ʟʘ 
ʢʦʥʢʨʝʪʥʠʷ ʧʦʪʨʝʙʠʪʝʣ) ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ ʧʨʠʣʦʞʥʘ ʦʙʣʘʩʪ [3]. 

2.1. ʈʩʞʝʡʠʛʡʣʙʫʞʤʪʫʛʙ ʨʩʡ ʡʠʛʤʡʰʙʦʞʫʧ ʦʙ ʨʧʫʩʞʚʡʫʞʤʪʣʡ ʡʦʫʞʩʞʪʡ 

ʊʘʢʠʚʘ ʘʜʘʧʪʠʚʥʠ ʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʜʘ ʧʨʝʜʦʩʪʘʚʷʪ ʧʨʘʚʠʣʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ 
ʥʘ ʧʨʘʚʠʣʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʚ ʧʨʘʚʠʣʥʠʷ ʤʦʤʝʥʪ, ʩʝ ʩʙʣʲʩʢʚʘʪ ʩ ʥʷʢʦʣʢʦ 
ʦʩʥʦʚʥʠ ʧʨʦʙʣʝʤʘ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʧʨʝʦʜʦʣʝʷʪ: 

- ʋʛʳʩʝʞ ʥʦʧʜʧ ʡʦʭʧʩʥʙʯʡ y

ʉʲʚʨʝʤʝʥʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʩʘ Ăʟʘʣʝʪʠò ʦʪ ʠʥʬʦʨʤʘʮʠʷ ʠ ʪʨʫʜʥʦ ʤʦʛʘʪ ʜʘ 
ʧʨʝʮʝʥʷʪ ʢʦʷ ʝ ʜʦʩʪʦʚʝʨʥʘ ʠ ʥʘʜʝʞʜʥʘ. ɼʦʨʠ ʢʦʛʘʪʦ ʪʲʨʩʠ ʥʝʱʦ ʢʦʥʢʨʝʪʥʦ, 
ʧʦʪʨʝʙʠʪʝʣʷʪ ʧʦʧʘʜʘ ʥʘ ʜʦʢʫʤʝʥʪʠ (ʢʥʠʛʠ), ʢʦʠʪʦ ʥʘʤʠʨʘ ʩ ʧʦʤʦʱʪʘ ʥʘ 
ʩʠʩʪʝʤʘʪʘ, ʥʦ ʤʥʦʛʦ ʯʝʩʪʦ ʚ ʢʨʘʡʥʘ ʩʤʝʪʢʘ ʩʝ ʦʢʘʟʚʘ, ʯʝ ʥʝ ʝ ʪʦʚʘ, ʢʦʝʪʦ ʝ 
ʪʲʨʩʝʣ. ɺ ʨʝʜʠʮʘ ʪʘʢʠʚʘ ʩʣʫʯʘʠ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʛʫʙʷʪ ʮʝʥʥʦʪʦ ʩʠ ʚʨʝʤʝ ʚ 
ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʢʥʠʛʠ, ʢʦʠʪʦ ʥʝ ʩʘ ʠʤ ʥʫʞʥʠ. 

- ʈʞʩʪʧʦʙʤʡʠʙʯʡʸ 

ʇʦʚʝʯʝʪʦ ʩʪʘʥʜʘʨʪʥʠ ʩʠʩʪʝʤʠ ʥʝ ʧʨʘʚʷʪ ʧʨʝʧʦʨʲʢʠ ʥʘ ʙʘʟʘ ʧʨʦʬʠʣʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʘ ʧʦ-ʩʢʦʨʦ ʥʘ ʙʘʟʘ ʥʘʡ-ʧʨʦʜʘʚʘʥʠ ʢʥʠʛʠ (ʘʣʙʫʤʠ) 
ʟʘ ʧʦʩʣʝʜʥʠʷ ʤʝʩʝʮ, ʧʦʩʣʝʜʥʦ ʠʟʜʘʜʝʥʠ, ʘʢʪʫʘʣʥʠ ʘʚʪʦʨʠ. ʊʝʟʠ ʧʨʝʧʦʨʲʢʠʪʝ 
ʩʝ ʧʨʘʚʷʪ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʦʙʱʠ ʩʪʘʪʠʩʪʠʢʠ ʟʘ ʩʠʩʪʝʤʘʪʘ, ʨʝʢʣʘʤʥʠ ʠʥʪʝʨʝʩʠ, 
ʤʘʨʢʝʪʠʥʛʦʚʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ʪ.ʥ. 

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʪʷʭ, ʠʥʪʝʣʠʛʝʥʪʥʠʪʝ ʩʠʩʪʝʤʠ ʠʟʧʦʣʟʚʘʪ ʠʥʬʦʨʤʘʮʠʷʪʘ, 
ʩʲʙʠʨʘʥʘ ʟʘ ʚʩʝʢʠ ʝʜʠʥ ʧʦʪʨʝʙʠʪʝʣ ʟʘ ʧʨʘʚʝʥʝ ʥʘ ʣʠʯʥʠ ʧʨʝʧʦʨʲʢʠ ʙʝʟ ʜʘ ʩʝ 
ʠʟʧʦʣʟʚʘ ʦʙʱʘ ʩʪʘʪʠʩʪʠʢʘ ʟʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʚʩʠʯʢʠ ʧʦʪʨʝʙʠʪʝʣʠ. 
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- ʈʩʧʠʩʙʰʦʧʪʫ ʨʩʡ ʪʳʚʡʩʙʦʞʫʧ ʦʙ ʝʙʦʦʡ ʠʙ ʨʧʫʩʞʚʡʫʞʤʸ 

ʄʥʦʛʦ ʩʠʩʪʝʤʠ ʩʲʙʠʨʘʪ ʜʘʥʥʠ ʟʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʩʠ (ʠʩʪʦʨʠʷ ʥʘ ʟʘʢʫʧʝʥʠʪʝ 
ʘʨʪʠʢʫʣʠ, ʷʚʥʦ ʧʦʟʠʪʠʚʥʦ ʠʣʠ ʥʝʛʘʪʠʚʥʦ ʤʥʝʥʠʝ ʟʘ ʜʨʫʛ, ʧʨʦʜʲʣʞʠʪʝʣʥʦ 
ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥ ʘʨʪʠʢʫʣ ʠ ʪ.ʥ.) ʙʝʟ ʜʘ ʠʟʚʝʩʪʷʚʘʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʩʠ 
ʟʘ ʪʦʚʘ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʥʘʨʫʰʘʚʘʪ ʧʨʘʚʥʠ ʠ ʝʪʠʯʥʠ ʥʦʨʤʠ. ʆʱʝ ʧʦʚʝʯʝ, 
ʩʘʤʠʷʪ ʧʦʪʨʝʙʠʪʝʣ ʤʦʞʝ ʜʘ ʥʝ ʞʝʣʘʝ ʜʘ ʙʲʜʝ ʩʲʙʠʨʘʥʘ ʠ ʠʟʧʦʣʟʚʘʥʘ ʢʘʢʚʘʪʦ 
ʠ ʜʘ ʝ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʥʝʛʦ. 

- ʈʧʛʞʩʡʫʞʤʦʧʪʫ ʡ ʨʩʧʠʩʙʰʦʧʪʫ ʦʙ ʨʩʞʨʧʩʳʣʡʫʞ 

ʂʘʢʪʦ ʚʝʯʝ ʨʘʟʛʣʝʜʘʭʤʝ, ʚ ʧʦʚʝʯʝʪʦ ʩʪʘʥʜʘʨʪʥʠ ʩʠʩʪʝʤʠ ʧʨʝʧʦʨʲʢʠʪʝ 
ʩʪʘʚʘʪ ʥʘ ʦʙʱ ʟʘ ʚʩʠʯʢʠ ʧʦʪʨʝʙʠʪʝʣʠ ʧʨʠʥʮʠʧ ʠ ʩʘ ʜʦ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ 
ʧʨʦʠʟʚʦʣʥʠ (ʥʘʩʢʦʨʦ ʠʟʜʘʜʝʥʦ ʟʘʛʣʘʚʠʝ, ʚʩʠʯʢʠ ʢʥʠʛʠ ʦʪ ʘʚʪʦʨʘ ʥʘ ʪʝʢʫʱʦʪʦ 
ʠʟʜʘʥʠʝ ʠ ʪ.ʥ.). 

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʪʷʭ, ʠʥʪʝʣʠʛʝʥʪʥʠʪʝ ʩʠʩʪʝʤʠ ʠʟʧʦʣʟʚʘʪ ʝʜʥʘʢʚʠ ʘʣʛʦʨʠʪʤʠ ʟʘ 
ʧʨʝʧʦʨʲʢʠ ʟʘ ʚʩʠʯʢʠ ʧʦʪʨʝʙʠʪʝʣʠ. ʇʨʝʧʦʨʲʢʠʪʝ ʩʘ ʬʘʢʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʠ ʠ 
ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʙʷʩʥʝʥʦ ʟʘʱʦ ʝ ʥʘʧʨʘʚʝʥʘ ʪʦʯʥʦ ʪʘʟʠ ʧʨʝʧʦʨʲʢʘ (ʥʘʣʠʯʠʝ ʥʘ 
ʦʧʨʝʜʝʣʝʥʠ ʪʝʨʤʠʥʠ ʚ ʩʲʜʲʨʞʘʥʠʝʪʦ, ʚʟʝʤʘʡʢʠ ʚ ʧʨʝʜʚʠʜ ʪʝʞʝʩʪʠ ʥʘ ʜʘʜʝʥʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ). 

- ʈʩʧʚʤʞʥʳʫ ʪ ʝʧʚʙʛʸʦʞʫʧ ʦʙ ʦʧʛ ʧʚʞʣʫ (ʝʧʣʬʥʞʦʫ) 

ʇʦʚʝʯʝʪʦ ʩʠʩʪʝʤʠ ʟʘ ʧʨʝʧʦʨʲʢʠ, ʠʟʧʦʣʟʚʘʪ ʩʦʮʠʘʣʥʠʷʪ ʧʦʜʭʦʜ ʠ ʧʨʠ ʪʷʭ 
ʜʦʙʘʚʷʥʝʪʦ ʥʘ ʥʦʚ ʜʦʢʫʤʝʥʪ ʝ ʩʝʨʠʦʟʝʥ ʧʨʦʙʣʝʤ. ɺ ʤʦʤʝʥʪʘ ʥʘ ʜʦʙʘʚʷʥʝʪʦ 
ʤʫ, ʣʠʧʩʚʘ ʜʦʩʪʘʪʲʯʥʦ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʥʝʛʦ. ʉʲʙʠʨʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 
ʜʦʢʫʤʝʥʪʘ, ʢʦʠ ʧʦʪʨʝʙʠʪʝʣʠ ʛʦ ʭʘʨʝʩʚʘʪ, ʦʪʥʝʤʘ ʚʨʝʤʝ. ʇʨʠ ʧʨʝʧʦʨʲʢʠʪʝ, 
ʙʘʟʠʨʘʥʠ ʥʘ ʩʲʜʲʨʞʘʥʠʝ, ʪʦʟʠ ʧʨʦʙʣʝʤ ʥʝ ʩʲʱʝʩʪʚʫʚʘ. ʇʨʠ ʜʦʙʘʚʷʥʝʪʦ ʥʘ ʥʦʚ 
ʜʦʢʫʤʝʥʪ ʩʲʜʲʨʞʘʥʠʝʪʦ ʤʫ ʩʝ ʘʥʘʣʠʟʠʨʘ ʠ ʩʝ ʠʟʚʣʠʯʘʪ ʥʝʛʦʚʠʪʝ ʢʣʶʯʦʚʠ ʜʫʤʠ 
ʠ ʩʲʦʪʚʝʪʥʦ ʜʘ ʙʲʜʝ ʧʨʝʧʦʨʲʯʘʥ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ ʩ ʪʘʢʠʚʘ ʠʥʪʝʨʝʩʠ. 

ɺ ʩʣʝʜʚʘʱʠʪʝ ʩʝʢʮʠʠ ʱʝ ʨʘʟʛʣʝʜʘʤʝ ʧʦ-ʧʦʜʨʦʙʥʦ ʩ ʢʘʢʚʠ ʩʨʝʜʩʪʚʘ ʤʦʛʘʪ 
ʜʘ ʙʲʜʘʪ ʧʨʝʦʜʦʣʝʥʠ ʪʝʟʠ ʧʨʦʙʣʝʤʠ, ʢʘʢʪʦ ʠ ʢʘʢʚʘ ʢʦʥʢʨʝʪʥʘ ʧʨʠʯʠʥʘ ʧʦʨʘʞʜʘ 
ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʫʩʣʫʛʘʪʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ. 

2.3. ʁʠʚʧʩ ʦʙ ʫʞʮʦʧʤʧʜʡʸ ʠʙ ʫʳʩʪʞʦʞ. 

ʀʟʙʦʨʲʪ ʥʘ ʧʨʘʚʠʣʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʩʝʤʘʥʪʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ 
ʚ ʪʝʢʩʪ, ʝ ʢʣʶʯʘ ʢʲʤ ʫʩʧʝʭʘ ʥʘ ʝʜʥʦ ʧʦʜʦʙʥʦ ʥʘʯʠʥʘʥʠʝ. ʀʤʘ ʥʷʢʦʣʢʦ ʨʘʟʣʠʯʥʠ 
ʨʝʰʝʥʠʷ ʚ ʪʘʟʠ ʦʙʣʘʩʪ, ʢʦʠʪʦ ʧʨʝʜʣʘʛʘʪ ʨʘʟʣʠʯʝʥ ʧʦʜʭʦʜ, ʩʲʦʪʚʝʪʥʦ ʨʘʟʣʠʯʥʠ 
ʨʝʟʫʣʪʘʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ ʧʨʠ ʩʲʦʪʚʝʪʥʠʪʝ ʦʛʨʘʥʠʯʠʪʝʣʥʠ ʫʩʣʦʚʠʷ. ʑʝ 
ʨʘʟʛʣʝʜʘʤʝ ʦʩʥʦʚʥʠʪʝ ʠ ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ. 

Apache Solr ʝ ʙʲʨʟʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʪʲʨʩʝʥʝ ʩ ʦʪʚʦʨʝʥ ʢʦʜ. ʇʨʝʜʣʘʛʘʱ 
ʛʦʣʷʤʘ ʩʢʘʣʠʨʫʝʤʦʩʪ, SOLR ʧʨʝʜʣʘʛʘ ʫʩʣʫʛʠ ʢʘʪʦ ʪʲʨʩʝʥʝ ʚ ʛʦʣʷʤ ʦʙʝʤ ʦʪ 
ʪʝʢʩʪ, ʜʠʥʘʤʠʯʥʘ ʢʣʲʩʪʝʨʠʟʘʮʠʷ, ʠʥʜʝʢʩʠʨʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʪʲʨʩʝʥʝ ʧʦ 
ʘʪʨʠʙʫʪʠ (ʬʘʩʝʪʠ), ʠʥʪʝʛʨʘʮʠʷ ʩ ʨʝʣʘʮʠʦʥʥʠ ʙʘʟʠ ʜʘʥʥʠ. ʅʘʧʠʩʘʥ ʥʘ Java, 
SOLR ʠʟʧʦʣʟʚʘ Tomcat ʟʘ ʩʲʨʚʣʝʪ ʢʦʥʪʝʡʥʝʨ ʠ ʤʦʞʝ ʜʘ ʩʝ ʩʪʘʨʪʠʨʘ 
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ʩʘʤʦʩʪʦʷʪʝʣʥʦ. ʊʦʡ ʠʟʧʦʣʟʚʘ ʠ ʥʘʜʛʨʘʞʜʘ Lucene ʙʠʙʣʠʦʪʝʢʘʪʘ ʥʘ Java ʟʘ 
ʪʲʨʩʝʥʝʪʦ ʚ ʛʦʣʝʤʠ ʜʦʢʫʤʝʥʪʠ ʠ ʠʥʜʝʢʩʠʨʘʥʝ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʫʩʣʫʛʘʪʘ ʩʪʘʚʘ 
ʧʦʩʨʝʜʩʪʚʦʤ REST ʙʘʟʠʨʘʥʠ ʠʥʪʝʨʬʝʡʩʠ.  

Apache Lucene ʝ ʙʠʙʣʠʦʪʝʢʘ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʪʝʢʩʪ ʩ 
ʦʪʚʦʨʝʥ ʢʦʜ. ʇʲʨʚʦʥʘʯʘʣʥʦ ʥʘʧʠʩʘʥʘ ʥʘ Java, Lucene ʠʤʘ ʠʤʧʣʝʤʝʥʪʘʮʠʠ ʥʘ 
ʨʝʜʠʮʘ ʜʨʫʛʠ ʝʟʠʮʠ ʢʘʪʦ C++, Python, PHP ʠ ʜʨʫʛʠ. Lucene ʨʘʟʛʣʝʞʜʘ 
ʜʦʢʫʤʝʥʪʠʪʝ ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʧʦʣʝʪʘ, ʩʲʜʲʨʞʘʱʠ ʪʝʢʩʪ. 

Sphinx ʝ ʙʝʟʧʣʘʪʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʪʲʨʩʝʥʝ (engine), ʢʦʡʪʦ ʘʢʮʝʥʪʠʨʘ ʚʲʨʭʫ 
ʠʥʜʝʢʩʠʨʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʦʪ ɹɼ. ʇʦʜʜʲʨʞʘ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ ɹɼ. ʅʘʧʠʩʘʥ 
ʥʘ C++, ʠ ʧʨʝʜʣʘʛʘ ʙʦʛʘʪʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʠʥʜʝʢʩʠʨʘʥʝ ʥʘ ʪʝʢʩʪʦʚʦ 
ʩʲʜʲʨʞʘʥʠʝ, ʣʝʩʥʘ ʠʥʪʝʛʨʘʮʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʫʙʣʠʯʥʠ ʠʥʪʝʨʬʝʡʩʠ (API). 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʙʠʡ ʝʙʦʦʡ ʟʘ ʪʲʨʩʝʥʝ ʚ ʪʝʢʩʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʣʝʟʥʦ ʚ 
ʤʥʦʛʦ ʩʠʪʫʘʮʠʠ ʧʨʠ ʦʛʨʘʥʠʯʝʥ ʦʙʝʤ ʦʪ ʜʘʥʥʠ. ʉ ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʦʙʝʤʘ ʜʘʥʥʠ 
ʦʙʘʯʝ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʨʷʟʢʦ ʧʘʜʘ, ʥʘʣʘʛʘ ʩʝ ʥʝʧʨʝʢʲʩʥʘʪʦ 
ʧʨʝʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʠʥʜʝʢʩʠʪʝ, ʢʦʝʪʦ ʝ ʙʘʚʥʘ ʠ ʪʝʞʢʘ ʦʧʝʨʘʮʠʷ. ʉʲʱʦ ʪʘʢʘ 
ʙʘʟʠʪʝ ʜʘʥʥʠ ʥʝ ʧʨʝʜʣʘʛʘʪ ʧʦʜʦʙʝʥ ʨʦʜ ʚʛʨʘʜʝʥʠ ʫʩʣʫʛʠ, ʢʘʪʦ ʘʥʘʣʠʟʘʪʦʨʠ, 
ʢʦʠʪʦ ʜʘ ʬʠʣʪʨʠʨʘʪ ʠʥʜʝʢʩʠʨʘʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʠʣʠ ʤʦʜʫʣʠ, ʢʦʠʪʦ ʜʘ ʧʦʣʟʚʘʪ 
ʘʣʛʦʨʠʪʤʠ ʟʘ data mining ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠ, ʙʘʟʠʨʘʥʠ ʥʘ ʪʷʭ. 

ʅʘʧʨʘʚʝʥ ʙʝ ʧʦʜʨʦʙʝʥ ʪʩʙʛʦʡʫʞʤʞʦ ʙʦʙʤʡʠ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʪʲʨʩʝʥʝ ʚ 
ʜʲʣʙʦʯʠʥʘ ʥʘ ʪʝʢʩʪʘ. ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʷʪ, 
ʧʲʨʚʠʪʝ 3 ʧʦʜʭʦʜʘ ʜʘʚʘʪ ʜʦʩʪʘʪʲʯʥʦ ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʟʘ ʮʝʣʠʪʝ ʥʘ ʧʨʦʝʢʪʘ [4]. 
ʇʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʚʠʩʦʢʘ ʩʢʘʣʠʨʫʝʤʦʩʪ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʫʩʣʦʚʠʝ ʟʘ 
ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʦʜʦʙʝʥ ʨʦʜ ʧʨʠʣʦʞʝʥʠʝ. ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ 
ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ Lucene ʧʨʝʜʣʘʛʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʢʦʨʠʛʠʨʘʥʝ ʠ ʥʘʩʪʨʦʡʚʘʥʝ 
ʥʘ ʩʘʤʠʪʝ ʘʣʛʦʨʠʪʤʠ ʟʘ ʪʲʨʩʝʥʝ ʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʩʦʙʩʪʚʝʥʠ ʪʘʢʠʚʘ, ʟʘ ʜʘ 
ʤʦʞʝ ʧʨʠʣʦʞʝʥʠʝʪʦ ʜʘ ʚʲʨʥʝ ʤʘʢʩʠʤʘʣʥʦ ʪʦʯʥʠ ʨʝʟʫʣʪʘʪʠ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ 
ʧʨʠʣʦʞʥʘ ʦʙʣʘʩʪ. Lucene ʦʙʘʯʝ ʦʙʚʲʨʟʚʘ ʨʘʟʰʠʨʷʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʚʲʟʤʦʞʥʦʩʪʠ 
ʩ ʧʠʩʘʥʝ ʥʘ Java, ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʩʝ ʛʫʙʠ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ, ʢʦʷʪʦ ʝ 
ʢʣʶʯʦʚʘ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ. ʉʲʱʦ ʪʘʢʘ ʣʠʧʩʚʘʪ ʠ ʚʩʷʢʘʢʲʚ ʨʦʜ ʘʥʘʣʠʟʘʪʦʨʠ ʠ 
ʜʨʫʛʠ ʧʦʜʦʙʥʠ ʧʦʤʦʱʥʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʩʧʦʤʘʛʘʱʠ ʧʨʘʚʠʣʥʦʪʦ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ 
ʩʲʜʲʨʞʘʥʠʝʪʦ. ɹʝʟ ʪʷʭ ʧʨʠʣʦʞʝʥʠʝʪʦ ʛʫʙʠ ʠʜʝʷʪʘ ʩʠ, ʘ ʠʤʧʣʝʤʝʥʪʘʮʠʷʪʘ ʠʤ 
ʙʠ ʦʪʥʝʣʘ ʤʥʦʛʦ ʚʨʝʤʝ ʠ ʫʩʠʣʠʷ, ʢʘʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʝʜʚʘ ʣʠ ʙʠ 
ʜʦʩʪʠʛʥʘʣʘ ʥʠʚʘʪʘ ʥʘ ʪʝʟʠ, ʜʘʚʘʥʠ ʦʪ SOLR ʠ Sphinx. ʀʟʙʦʨʲʪ ʩʝ ʩʚʝʞʜʘ ʜʦ 2 
ʘʣʪʝʨʥʘʪʠʚʠ ï SOLR ʠʣʠ Sphinx. ɼʦʢʘʪʦ SOLR ʝ ʧʦʜ ʣʠʮʝʥʟʘ ʥʘ Apache2 ʠ 
ʤʦʞʝ ʜʘ ʩʝ ʧʦʣʟʚʘ ʩʚʦʙʦʜʥʦ ʟʘ ʧʨʠʣʦʞʝʥʠʷ, Sphinx ʝ ʧʦʜ ʣʠʮʝʥʟʘ ʥʘ GPLv2 ʠ 
ʘʢʦ ʩʝ ʨʝʰʠ ʜʘ ʩʝ ʨʘʟʰʠʨʷʚʘ ʠʣʠ ʚʛʨʘʞʜʘ ʚ ʢʦʤʝʨʩʠʘʣʥʦ ʧʨʠʣʦʞʝʥʠʝ ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʟʘʢʫʧʠ ʣʠʮʝʥʟ ʟʘ ʢʦʤʝʨʩʠʘʣʥʦ ʧʦʣʟʚʘʥʝ. ʇʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝ 
ʥʘ ʩʝʨʠʦʟʥʠ Java ʧʨʠʣʦʞʝʥʠʷ, ʪʲʨʩʝʱʠ ʚ ʛʦʣʝʤʠ ʤʘʩʠʚʠ ʦʪ ʜʘʥʥʠ, Solr e ʧʦ-
ʜʦʙʨʠʷ ʚʘʨʠʘʥʪ. 
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3. ʍʬʦʣʯʡʧʦʙʤʦʧʪʫ ʦʙ ʬʪʤʬʜʙʫʙ 

ɿʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʱʝ ʠʟʧʦʣʟʚʘʤʝ 
ʜʠʘʛʨʘʤʠ ʦʪ ʪʠʧ ʩʣʫʯʘʡ ʥʘ ʫʧʦʪʨʝʙʘ, ʢʦʠʪʦ ʜʘ ʜʝʤʦʥʩʪʨʠʨʘʪ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ 
ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʧʦʩʨʝʜʩʪʚʦʤ ʘʢʪʴʦʨʠ, ʩʣʫʯʘʠ ʥʘ ʫʧʦʪʨʝʙʘ ʠ ʦʧʨʝʜʝʣʝʥʠ 
ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʪʷʭ. ɺ ʧʨʠʣʦʞʝʥʠʝʪʦ ʱʝ ʠʤʘ 2 ʘʢʪʴʦʨʘ, ʢʦʠʪʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʩ ʫʩʣʫʛʘʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥ ʥʘʯʠʥ. ɿʘ ʜʘ ʙʲʜʝ ʧʦ-̫ ʩʥʦ ʢʦʷ ʯʘʩʪ ʦʪ 
ʫʩʣʫʛʘʪʘ ʩʝ ʫʧʨʘʚʣʷʚʘ ʦʪ ʧʨʠʣʦʞʝʥʠʝʪʦ, ʠ ʢʦʷ ʦʪ ʢʨʘʡʥʠʷ ʧʦʪʨʝʙʠʪʝʣ, 
ʠʟʧʦʣʟʚʘʤʝ ʨʘʟʣʠʯʥʠ ʘʢʪʴʦʨʠ ʚ ʜʠʘʛʨʘʤʘʪʘ, ʤʘʢʘʨ ʯʝ ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ ʠ ʜʚʘʪʘ 
ʘʢʪʴʦʨʘ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʚʲʥʰʥʦ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʝʪʦ ʩʝ ʚʲʟʧʦʣʟʚʘ ʦʪ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʫʩʣʫʛʘʪʘ. ʂʦʥʩʫʤʘʪʦʨʲʪ ʥʘ ʫʩʣʫʛʘʪʘ, ʢʦʡʪʦ ʚ ʦʙʱʠʷ 
ʩʣʫʯʘʡ ʱʝ ʙʲʜʝ ʥʷʢʘʢʚʘ ʚʲʥʰʥʘ ʩʠʩʪʝʤʘ, ʧʨʝʜʦʩʪʘʚʷʱʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʥʘʙʦʨ 
ʦʪ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʜʦʢʫʤʝʥʪʠ, ʱʝ ʩʝ ʚʲʟʧʦʣʟʚʘ ʦʪ ʧʲʣʥʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʥʘ 
ʫʩʣʫʛʘʪʘ (ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʦʢʫʤʝʥʪʠ ʦʪ ʢʦʣʝʢʮʠʷʪʘ, ʦʪʜʝʣʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ, 
ʤʦʜʝʣʠ ʠ ʠʥʜʝʢʩʠ ʟʘ ʪʷʭ). ɼʨʫʛʠʷʪ ʘʢʪʴʦʨ ʚ ʪʘʟʠ ʩʭʝʤʘ ʝ ʢʨʘʡʥʠʷʪ ʧʦʪʨʝʙʠʪʝʣ. 
ʊʦʡ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʘ ʜʠʨʝʢʪʥʦ ʩ ʫʩʣʫʛʘʪʘ, ʘ ʛʦ ʧʨʘʚʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʲʥʰʥʦʪʦ 
ʧʨʠʣʦʞʝʥʠʝ. ʇʦʩʨʝʜʩʪʚʦʤ ʫʩʣʫʛʘʪʘ ʧʦʪʨʝʙʠʪʝʣʷʪ ʫʧʨʘʚʣʷʚʘ ʠ ʠʟʚʣʠʯʘ 
ʜʘʥʥʠʪʝ ʟʘ ʩʝʙʝ ʩʠ ʠ ʩʚʦʷ ʤʦʜʝʣ (ʌʠʛʫʨʘ 2). 

 

ʌʠʛʫʨʘ 2.. ʉʣʫʯʘʠ ʥʘ ʫʧʦʪʨʝʙʘ ʟʘ ʫʩʣʫʛʘʪʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ. 
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ʉʣʫʯʘʠʪʝ ʥʘ ʫʧʦʪʨʝʙʘ ʩʘ ʨʘʟʜʝʣʝʥʠ ʚ 4 ʢʘʪʝʛʦʨʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʠʧʘ ʥʘ 
ʠʟʚʲʨʰʝʥʠʪʝ ʦʧʝʨʘʮʠʠ ʠ ʪʦʚʘ ʢʦʷ ʯʘʩʪ ʦʪ ʫʩʣʫʛʘʪʘ ʟʘʩʷʛʘ: 

- ɼʦʙʘʚʷʥʝ ʥʘ ʜʘʥʥʠ, ʢʦʠʪʦ ʱʝ ʙʲʜʘʪ ʘʥʘʣʠʟʠʨʘʥʠ ʦʪ ʫʩʣʫʛʘʪʘ. ɺʲʥʰʥʘʪʘ 
ʩʠʩʪʝʤʘ ʤʦʞʝ ʜʘ ʜʦʙʘʚʷ ʜʦʢʫʤʝʥʪ ʢʲʤ ʢʦʣʝʢʮʠʷʪʘ ʠ ʜʘ ʜʦʙʘʚʷ ʧʦʪʨʝʙʠʪʝʣ 
ʢʲʤ ʩʠʩʪʝʤʘʪʘ, ʟʘ ʢʦʡʪʦ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʱʝ ʙʲʜʝ ʩʲʟʜʘʜʝʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ 
ʤʦʜʝʣ. ʂʨʘʡʥʠʷʪ ʧʦʪʨʝʙʠʪʝʣ ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʤʦʞʝ ʜʘ ʜʦʙʘʚʷ ʪʝʨʤʠʥʠ ʢʲʤ 
ʤʦʜʝʣʘ ʩʠ, ʢʘʢʪʦ ʠ ʜʦʢʫʤʝʥʪʠ, ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʠʥʪʝʨʝʩ ʟʘ ʥʝʛʦ. 

- ʀʟʪʨʠʚʘʥʝ ʥʘ ʜʘʥʥʠ (ʟʘ ʜʦʢʫʤʝʥʪʠ, ʧʦʪʨʝʙʠʪʝʣʠ, ʠʥʪʝʨʝʩʥʠ ʟʘ ʧʦʪʨʝʙʠʪʝʣʷ 
ʜʦʢʫʤʝʥʪʠ, ʪʝʨʤʠʥʠ ʟʘ ʜʦʢʫʤʝʥʪʠ). 

- ʀʟʚʣʠʯʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʤʦʜʝʣʘ ʠ ʦʙʱʘ ʧʦʪʨʝʙʠʪʝʣʩʢʘ ʠʥʬʦʨʤʘʮʠʷ 
(Ăʤʘʨʢʠʨʘʥʠò ʜʦʢʫʤʝʥʪʠ, ʦʙʱ ʩʧʠʩʲʢ ʩ ʧʦʪʨʝʙʠʪʝʣʠ, ʷʚʥʠ ʠ ʥʝʷʚʥʠ 
ʠʥʪʝʨʝʩʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ, ʧʨʝʧʦʨʲʢʠ ʥʘʧʨʘʚʝʥʠ ʦʪ ʫʩʣʫʛʘʪʘ). 

- ʀʟʚʣʠʯʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʜʦʢʫʤʝʥʪʠʪʝ ʠ ʠʥʜʝʢʩʥʘ ʠʥʬʦʨʤʘʮʠʷ (ʠʥʬʦʨʤʘʮʠʷ 
ʟʘ ʪʝʨʤʠʥʠ). 

ʊʲʡ ʢʘʪʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʝ ʪʲʨʩʷʪ ʚʠʥʘʛʠ ʝʜʥʦ ʠ ʩʲʱʦ, ʪʝʭʥʠʪʝ ʡʦʫʞʩʞʪʡ 
ʪʞ ʥʞʦʸʫ ʛʳʛ ʛʩʞʥʞʫʧ [7]. ɺʲʧʨʦʩ ʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʝ ʢʦʡ ʝ ʥʘʡ-ʫʜʘʯʥʠʷʪ ʠʟʙʦʨ 
ʟʘ ʬʠʣʪʨʠʨʘʥʝ ʥʘ ʥʘʡ-ʩʲʱʝʩʪʚʝʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʝʩʠ, ʪʲʡ ʢʘʪʦ ʚ ʥʷʢʦʠ 
ʩʠʩʪʝʤʠ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠʤʘʪ ʧʦ-ʧʦʩʪʦʷʥʥʠ ʠʥʪʝʨʝʩʠ, ʘ ʚ ʜʨʫʛʠ ʠʥʪʝʨʝʩʠʪʝ ʠʤ 
ʩʝ ʤʝʥʷʪ ʧʦʩʪʦʷʥʥʦ ʠ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʧʘʟʠ ʠʩʪʦʨʠʷ ʟʘ ʪʷʭ. ɺ ʥʘʰʘʪʘ 
ʢʦʥʢʨʝʪʥʘ ʫʩʣʫʛʘ ʧʦʩʣʝʜʥʠʪʝ ʪʲʨʩʝʥʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʪʨʷʙʚʘ ʜʘ ʠʤʘʪ ʧʦ-
ʛʦʣʷʤʘ ʪʝʞʝʩʪ ʦʪ ʪʝʟʠ, ʢʦʠʪʦ ʩʘ ʙʠʣʠ ʧʦ-ʥʘʟʘʜ ʚʲʚ ʚʨʝʤʝʪʦ [7]. ʅʦ ʩʲʱʦ ʥʝ ʝ 
ʢʦʨʝʢʪʥʦ ʜʘ ʩʝ ʧʦʤʥʷʪ ʩʘʤʦ ʧʦʩʣʝʜʥʠʪʝ ʠʥʪʝʨʝʩʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʩʪʘʨʠʪʝ ʜʘ 
ʩʝ ʠʟʪʨʠʚʘʪ. ʊʦʚʘ ʝ ʪʘʢʘ, ʧʦʥʝʞʝ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠʤʘʪ ʪ.ʥʘʨ. ʧʦʩʪʦʷʥʥʠ 
ʠʥʪʝʨʝʩʠ, ʢʦʠʪʦ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ Ăʟʘʙʨʘʚʷʥʠò.  

ʊʫʢ ʱʝ ʩʝ ʚʲʟʧʦʣʟʚʘʤʝ ʦʪ ʨʝʟʫʣʪʘʪʠʪʝ ʧʦʩʪʠʛʥʘʪʠ ʚ [7 ʠ 5] ʠ ʱʝ ʨʘʟʯʠʪʘʤʝ 
ʥʘ ʪʦʚʘ, ʯʝ ʥʦʚʠʪʝ ʠʥʪʝʨʝʩʠ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʧʨʝʜʠʰʥʠ ʪʘʢʠʚʘ. ʀʟʧʦʣʟʚʘ ʩʝ 
ʪ.ʥʘʨ. ʟʘʙʨʘʚʷʱʘ ʬʫʥʢʮʠʷ [7]., ʢʦʷʪʦ ʦʪʯʠʪʘ ʚʨʝʤʝʪʦ, ʚ ʢʦʝʪʦ ʝ ʤʘʨʢʠʨʘʥ ʜʘʜʝʥ 
ʠʥʪʝʨʝʩ. ʅʘ ʧʦʩʣʝʜʥʠʪʝ ʪʲʨʩʝʥʠʷ ʩʝ ʟʘʜʘʚʘ ʬʠʢʩʠʨʘʥʦ ʪʝʛʣʦ (ʧʨ. 1 ʠʣʠ 100), ʘ 
ʚʩʝʢʠ ʧʦ-ʩʪʘʨ ʠʥʪʝʨʝʩ ʠʟʧʦʣʟʚʘ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʪʝʛʣʦ ʩʧʨʷʤʦ ʧʲʨʚʦʥʘʯʘʣʥʦ 
ʟʘʜʘʜʝʥʦʪʦ (ʧʨ. ʩ 0.02 ʠʣʠ 2 ʧʦ-ʤʘʣʢʦ ʦʪ ʧʨʝʜʭʦʜʥʦʪʦ). ʊʘʢʘ ʩʝ ʚʟʠʤʘʪ 
ʧʦʩʣʝʜʥʠʪʝ ʠʥʪʝʨʝʩʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʩ ʨʘʟʣʠʯʥʘ ʪʝʞʝʩʪ. ɿʘ ʜʘ ʙʲʜʘʪ ʚʟʝʪʠ ʧʦʜ 
ʚʥʠʤʘʥʠʝ ʠ ʩʪʘʨʠ ʠʥʪʝʨʝʩʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʟʘʜʘʜʝʥʠ ʙʨʦʡ 
ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʥʪʝʨʝʩʠ ʦʪ ʧʦ-ʩʪʘʨʠʪʝ (ʪʝʟʠ, ʢʦʠʪʦ ʩʘ ʩ ʜʘʪʘ, ʧʦ-ʩʪʘʨʘ ʦʪ ʪʘʟʠ 
ʥʘ ʧʦʩʣʝʜʥʠʪʝ ʠʥʪʝʨʝʩʠ, ʟʘ ʢʦʠʪʦ ʚʝʯʝ ʟʘʜʘʜʦʭʤʝ ʪʝʞʝʩʪ), ʢʘʢʪʦ ʠ ʩ ʢʘʢʚʘ 
ʪʝʞʝʩʪ ʜʘ ʙʲʜʘʪ ʚʟʝʪʠ ʪʝ. ɺʟʠʤʘʥʝʪʦ ʥʘ ʪʝʟʠ ʠʥʪʝʨʝʩʠ ʩʪʘʚʘ ʧʨʦʠʟʚʦʣʥʦ, ʢʘʪʦ 
ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʚʝʨʦʷʪʥʦʩʪʪʘ ʧʦʚʝʯʝ ʦʪ ʧʦʩʪʦʷʥʥʠʪʝ ʠʥʪʝʨʝʩʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ 
ʜʘ ʧʦʧʘʜʥʘʪ ʚ ʪʘʟʠ ʛʨʫʧʘ ʝ ʧʦ-ʛʦʣʷʤʘ. ʅʘ ʙʘʟʘ ʥʘ ʪʝʟʠ ʜʘʥʥʠ ʩʝ ʬʦʨʤʠʨʘ 
ʟʘʷʚʢʘ, ʢʦʷʪʦ ʜʘ ʪʲʨʩʠ ʜʦʢʫʤʝʥʪʠ, ʦʪʨʘʟʷʚʘʱʠ ʠʥʪʝʨʝʩʠʪʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ. 
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ɺ ʨʘʤʢʠʪʝ ʥʘ ʜʘʜʝʥʘ ʩʝʩʠʷ ʨʘʟʛʣʝʞʜʘʤʝ ʜʦʢʫʤʝʥʪʠʪʝ, ʢʦʠʪʦ ʧʦʪʨʝʙʠʪʝʣʷʪ 
ʝ ʭʘʨʝʩʘʣ, ʦʧʨʝʜʝʣʷʤʝ ʢʘʪʝʛʦʨʠʠʪʝ, ʚ ʢʦʠʪʦ ʪʝ ʧʦʧʘʜʘʪ, ʨʘʟʰʠʨʷʚʘʤʝ 
ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʤʫ ʧʨʘʚʠʤ ʧʨʝʧʦʨʲʢʠ ʥʘ ʙʘʟʘ ʥʘ ʪʦʟʠ ʢʦʥʪʝʢʩʪ. 

4. ʈʩʧʜʩʙʥʦʙ ʩʞʙʤʡʠʙʯʡʸ 

ɿʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʫʩʣʫʛʘʪʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ ʠʟʧʦʣʟʚʘʤʝ 
ʥʷʢʦʣʢʦ ʛʦʪʦʚʠ ʙʠʙʣʠʦʪʝʢʠ, ʢʣʘʩʦʚʝ ʠ ʧʨʦʛʨʘʤʥʘ ʨʘʤʢʘ (framework) ʟʘ ʨʘʙʦʪʘ. 
ɿʘ ʜʘ ʜʝʤʦʥʩʪʨʠʨʘʤʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʫʩʣʫʛʘʪʘ ʝ ʠʟʛʨʘʜʝʥʦ ʠ ʧʨʠʤʝʨʥʦ 
ʧʨʠʣʦʞʝʥʠʝ, ʢʦʝʪʦ ʠʟʧʦʣʟʚʘ ʩʲʟʜʘʜʝʥʘʪʘ ʫʩʣʫʛʘ. ɿʘ ʠʤʧʣʝʤʝʥʪʠʨʘʥʝ ʥʘ 
ʫʩʣʫʛʘʪʘ ʦʪ ʩʲʨʚʲʨʥʘ ʩʪʨʘʥʘ ʝ ʠʟʧʦʣʟʚʘʥ ʧʨʦʛʨʘʤʥʠʷ ʝʟʠʢ PHP.  

ʀʟʧʦʣʟʚʘʥ ʝ ʩʲʱʦ CodeIgniter (PHP framework), ʢʦʡʪʦ ʝ ʙʘʟʠʨʘʥ ʥʘ 
ʘʨʭʠʪʝʢʪʫʨʥʠʷ ʰʘʙʣʦʥ ʄʦʜʝʣ-ʀʟʛʣʝʜ-ʂʦʥʪʨʦʣʝʨ (MVC - Model-View-Controller). 
ʉʲʱʦ ʪʘʢʘ ʩʲʜʲʨʞʘ ʚʛʨʘʜʝʥʠ ʢʣʘʩʦʚʝ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʝʥ 
ʘʙʩʪʨʘʢʪʝʥ ʩʣʦʡ ʟʘ ʨʘʙʦʪʘ ʩ ɹɼ. ɿʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʧʨʠʤʝʨʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ, 
ʢʦʝʪʦ ʱʝ ʥʘʨʝʯʝʤ ʟʘ ʢʨʘʪʢʦʩʪ UMSC (User Modeling Service Consumer) ʝ 
ʠʟʧʦʣʟʚʘʥ ʩʲʱʦ CodeIgniter.  

ʊʲʡ ʢʘʪʦ ʚ ʧʨʠʤʝʨʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʱʝ ʠʤʘʤʝ ʠ ʦʧʝʨʘʮʠʠ, ʢʦʠʪʦ ʩʝ 
ʠʟʧʲʣʥʷʚʘʪ ʥʘ ʢʦʤʧʶʪʲʨʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʱʝ ʠʤʘʤʝ ʥʫʞʜʘ ʦʪ ʝʟʠʢ ʟʘ ʨʘʙʦʪʘ 
ʧʨʠ ʢʣʠʝʥʪʘ. ʅʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠʷʪ ʠ ʧʦʜʭʦʜʷʱ ʟʘ ʧʦʜʦʙʥʠ ʦʧʝʨʘʮʠʠ ʝ 
JavaScript, ʥʦ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʝʟʠʢʘ ʩʝ ʧʨʦʷʚʷʚʘ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʚ 
ʨʘʟʣʠʯʥʠʪʝ ʙʨʘʫʟʲʨʠ. ʉʲʱʦ ʪʘʢʘ ʱʝ ʠʤʘʤʝ ʥʫʞʜʘ ʦʪ ʙʲʨʟʠʥʘ, ʣʝʩʥʦ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʘʩʠʥʭʨʦʥʥʠ Ajax ʟʘʷʚʢʠ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʷʭ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʩʲʙʠʪʠʷ, ʜʦʩʪʲʧʚʘʥʝ ʠ ʧʨʦʤʷʥʘ ʥʘ DOM ʜʲʨʚʦʪʦ ʥʘ ʜʦʢʫʤʝʥʪʘ. ʇʦ ʧʦʩʦʯʝʥʠʪʝ 
ʢʨʠʪʝʨʠʠ ʱʝ ʩʝ ʩʧʨʝʤ ʥʘ jQuery ï ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʷʪ ʝʟʠʢ ʟʘ ʤʘʣʢʠ ʠ 
ʩʨʝʜʥʠ ʧʨʦʝʢʪʠ. ɿʘ ʥʝʛʦ ʩʘ ʥʘʣʠʯʥʠ ʤʥʦʛʦ ʙʝʟʧʣʘʪʥʠ ʢʦʤʧʦʥʝʥʪʠ, ʨʝʘʣʠʟʠʨʘʱʠ 
ʢʦʥʢʨʝʪʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ.  

ʆʪʜʝʣʥʦ ʦʪ ʩʧʦʤʝʥʘʪʠʪʝ ʧʨʦʛʨʘʤʥʠ ʨʘʤʢʠ ʠ ʙʠʙʣʠʦʪʝʢʠ, ʠʟʧʦʣʟʚʘʤʝ ʠ 
ʥʷʢʦʣʢʦ ʥʝʟʘʚʠʩʠʤʠ ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ ʫʣʝʩʥʷʚʘʪ ʩʲʟʜʘʚʘʥʝʪʦ 
ʥʘ ʫʩʣʫʛʘʪʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʧʨʠʤʝʨʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʝʪʦ ʷ 
ʧʦʣʟʚʘ: 

- TankAuth ï ʙʠʙʣʠʦʪʝʢʘ ʟʘ ʘʫʪʝʥʪʠʢʘʮʠʷ ʥʘ CI, ʧʦʟʚʦʣʷʚʘʱʘ Blowfish  bcrypt 
ʙʘʟʠʨʘʥʦ ʭʝʰʠʨʘʥʝ ʥʘ ʧʘʨʦʣʘʪʘ. 

- Solr-php-client (ʙʠʙʣʠʦʪʝʢʘ ʩ ʦʪʚʦʨʝʥ ʢʦʜ ʟʘ ʠʥʜʝʢʩʠʨʘʥʝ ʠ ʪʲʨʩʝʥʝ ʥʘ 
ʜʦʢʫʤʝʥʪʠ ʚ ʢʦʣʝʢʮʠʷ ʥʘ Apache Solr).  

- Rest ʠʤʧʣʝʤʝʥʪʘʮʠʷ ʟʘ CodeIgniter ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʥʪʝʨʬʝʡʩ (API), ʦʪ 
ʢʦʝʪʦ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʣʟʚʘ ʫʩʣʫʛʘʪʘ. 

ɿʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʧʨʠʤʝʨʥʦ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʝʪʦ ʠʟʧʦʣʟʚʘ ʫʩʣʫʛʘʪʘ, ʩʘ 
ʠʟʙʨʘʥʠ ʥʷʢʦʠ ʛʦʪʦʚʠ ʧʨʦʜʫʢʪʠ (Apache Solr, Apache Solr PHP Client, CodeIgniter 
Framework, Tank Auth ʙʠʙʣʠʦʪʝʢʘ ʟʘ ʘʫʪʝʥʪʠʢʘʮʠʷ, REST ʠʤʧʣʝʤʝʥʪʘʮʠʷ, 
JavaScript jQuery framework). 



134 VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 

 

ɿʘ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʫʩʣʫʛʘʪʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʠʟʧʦʣʟʚʘʤʝ REST ʨʧʝʮʧʝʙ. 
REST ʥʘʣʘʛʘ ʩʧʝʮʠʬʠʯʥʠ ʘʨʭʠʪʝʢʪʫʨʥʠ ʧʨʠʥʮʠʧʠ, ʢʦʠʪʦ ʦʧʨʝʜʝʣʷʪ ʢʘʢ 
ʩʲʜʲʨʞʘʥʠʝʪʦ ʩʝ ʠʟʧʨʘʱʘ ʧʨʝʟ HTTP ʧʨʦʪʦʢʦʣ ʢʲʤ ʨʘʟʣʠʯʥʠ ʢʣʠʝʥʪʠ. ʊʝ 
ʤʦʛʘʪ ʜʘ ʩʘ ʧʠʩʘʥʠ ʚʲʨʭʫ ʨʘʟʣʠʯʥʠ ʧʣʘʪʬʦʨʤʠ ʠ ʥʘ ʨʘʟʣʠʯʥʠ ʝʟʠʮʠ. REST 
ʧʨʝʜʦʩʪʘʚʷ HTTP ʦʧʝʨʘʮʠʠ, ʘʥʘʣʦʛʠʯʥʠ ʥʘ ʟʘʷʚʢʠʪʝ ʢʲʤ ʙʘʟʠ ʦʪ ʜʘʥʥʠ. 
ɻʦʣʷʤʘʪʘ ʯʝʪʚʦʨʢʘ ʟʘʷʚʢʠ ʚ ɹɼ (CRUD (create, read, update, delete) ï 
ʩʲʟʜʘʚʘʥʝ, ʯʝʪʝʥʝ ʧʨʦʤʷʥʘ ʠ ʠʟʪʨʠʚʘʥʝ)  ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ 4-ʪʝ HTTP ʦʧʝʨʘʮʠʠ 
(PUT, GET, POST, DELETE). ʊʝʟʠ ʦʧʝʨʘʮʠʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʜʦʙʘʚʷʥʝ ʥʘ 
ʥʦʚʠ ʜʦʢʫʤʝʥʪʠ, ʧʦʪʨʝʙʠʪʝʣʠ, ʠʟʚʣʠʯʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʩʧʠʩʲʮʠ ʦʪ ʜʦʢʫʤʝʥʪʠ, 
ʧʨʦʤʷʥʘ ʥʘ ʤʦʜʝʣʠ, ʠʟʪʨʠʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʪ.ʥ. 

ɿʘ ʜʦʩʪʲʧ ʜʦ ʫʩʣʫʛʘʪʘ ʩʝ ʠʟʠʩʢʚʘ HTTP ʘʫʪʝʥʪʠʢʘʮʠʷ. ʊʦʟʠ ʪʠʧ 
ʘʫʪʝʥʪʠʢʘʮʠʷ ʠʟʧʦʣʟʚʘ HTTP ʧʨʦʪʦʢʦʣʘ ʟʘ ʠʟʧʨʘʱʘʥʝ ʥʘ ʜʘʥʥʠ (ʧʦʪʨʝʙʠʪʝʣʩʢʦ 
ʠʤʝ ʠ ʧʘʨʦʣʘ) ʢʲʤ ʩʲʨʚʲʨʘ (ʚ ʩʣʫʯʘʷ ʥʘʰʘʪʘ ʫʩʣʫʛʘ).  

ʂʘʢʪʦ ʚʝʯʝ ʩʧʦʤʝʥʘʭʤʝ TankAuth ʙʠʙʣʠʦʪʝʢʘʪʘ ʩʝ ʛʨʠʞʠ ʟʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʚ ʧʨʠʤʝʨʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʝʪʦ ʠʟʧʦʣʟʚʘ ʫʩʣʫʛʘʪʘ. 
ɹʠʙʣʠʦʪʝʢʘʪʘ ʠʤʘ ʚʛʨʘʜʝʥʠ ʟʘʱʠʪʠ ʩʨʝʱʫ ʘʪʘʢʠ ʧʦʩʨʝʜʩʪʚʦʤ rainbow ʪʘʙʣʠʮʠ 
(ʪʘʙʣʠʮʠ, ʢʦʠʪʦ ʩʣʫʞʘʪ ʟʘ ʦʙʨʲʱʘʥʝ ʥʘ ʭʝʰ ʬʫʥʢʮʠʷʪʘ ʩ ʮʝʣ ʦʪʢʨʠʚʘʥʝ ʥʘ 
ʦʨʠʛʠʥʘʣʥʘʪʘ ʧʘʨʦʣʘ) ʠ brute force ʘʪʘʢʠ (ʠʤʘ ʤʝʭʘʥʠʟʤʠ ʟʘ ʟʘʙʘʚʷʥʝ ʥʘ 
ʧʨʦʚʝʨʢʘʪʘ, ʢʦʝʪʦ ʦʙʝʟʩʤʠʩʣʷ ʧʦʜʦʙʝʥ ʨʦʜ ʘʪʘʢʠ).  

ʀʙʣʤʷʰʞʦʡʞ 

ʏʨʝʟ ʫʩʣʫʛʘʪʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ ʩʝ ʨʝʘʣʠʟʠʨʘ ʤʝʪʦʜ ʟʘ 
ʧʨʝʧʦʨʲʢʠ ʥʘ ʜʦʢʫʤʝʥʪʠ, ʙʘʟʠʨʘʥ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʠʤ. ʋʩʣʫʛʘʪʘ ʝ ʜʦ ʠʟʚʝʩʪʥʘ 
ʩʪʝʧʝʥ ʫʥʠʚʝʨʩʘʣʥʘ, ʪʲʡ ʢʘʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ ʧʨʝʟ 
ʩʪʘʥʜʘʨʪʝʥ ʠʥʪʝʨʬʝʡʩ. ʅʝ ʝ ʦʪ ʟʥʘʯʝʥʠʝ ʜʘʣʠ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʢʥʠʛʠ, 
ʥʦʚʠʥʠ, ʩʪʘʪʠʠ, ʤʫʟʠʢʘʣʥʠ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʇʨʘʚʠʣʥʦ ʠʟʚʣʝʯʝʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ 
ʥʘ ʩʲʦʪʚʝʪʥʠʷ (ʥʘʨʝʯʝʥ ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ) ʜʦʢʫʤʝʥʪ, ʩʝ ʘʥʘʣʠʟʠʨʘ ʟʘ ʪʝʨʤʠʥʠ. 
ʊʘʢʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪʢʨʠʪʘ ʚʨʲʟʢʘ ʩ ʜʨʫʛʠ ʜʦʢʫʤʝʥʪʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʘ ʥʘ 
ʜʦʢʫʤʝʥʪʘ (ʪʝʢʩʪ ʥʘ ʧʝʩʝʥ, ʢʥʠʛʘ, ʜʦʨʠ ʩʫʙʪʠʪʨʠ ʥʘ ʬʠʣʤ ʠ ʪ.ʥ.). ʅʘ ʧʨʘʢʪʠʢʘ 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʫʩʣʫʛʘʪʘ ʩʘ ʨʘʟʰʠʨʝʥʠ ʠ ʧʦʟʚʦʣʷʚʘʪ ʙʲʨʟʦ ʜʦʙʘʚʷʥʝ ʥʘ ʥʦʚ 
ʜʦʢʫʤʝʥʪ ʚ ʩʠʩʪʝʤʘʪʘ.  

ʋʩʣʫʛʘʪʘ ʧʦʜʜʲʨʞʘ ʟʘ ʤʦʤʝʥʪʘ 2 ʝʟʠʢʘ (ʤʘʢʘʨ ʠ ʩ ʨʘʟʣʠʯʥʠ ʚʲʟʤʦʞʥʦʩʪʠ) ʠ 
ʝ ʙʘʟʠʨʘʥʘ ʜʦ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ Solr ʩʲʨʚʲʨʘ ʠ ʥʘ 
ʥʝʛʦʚʦʪʦ ʙʲʨʟʦʜʝʡʩʪʚʠʝ ʚ ʠʥʜʝʢʩʠʨʘʥʠ ʢʦʣʝʢʮʠʠ. ʉ ʜʦʙʘʚʷʥʝʪʦ ʥʘ ʥʦʚʘ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʢʲʤ ʥʦʚʠʪʝ ʚʝʨʩʠʠ ʢʲʤ Solr ʩʲʨʚʲʨʘ, ʪʝʟʠ ʚʲʟʤʦʞʥʦʩʪʠ ʤʦʛʘʪ 
ʜʘ ʙʲʜʘʪ ʠʥʪʝʛʨʠʨʘʥʠ ʢʘʪʦ ʧʦʜʦʙʨʝʥʠʷ ʠ ʚ ʫʩʣʫʛʘʪʘ. ɿʘ ʨʘʟʣʠʯʥʠʪʝ ʝʟʠʮʠ (ʚ 
ʪʝʢʫʱʘʪʘ ʚʝʨʩʠʷ ʙʲʣʛʘʨʩʢʠ ʠ ʘʥʛʣʠʡʩʢʠ) ʫʩʣʫʛʘʪʘ ʠʟʧʦʣʟʚʘ ʨʘʟʣʠʯʥʠ 
ʠʥʩʪʘʥʮʠʠ ʥʘ Solr ʩʲʨʚʲʨʘ (ʨʘʟʣʠʯʥʠ ʢʦʣʝʢʮʠʠ ʦʪ ʜʦʢʫʤʝʥʪʠ, ʨʘʟʣʠʯʥʠ 
ʠʥʜʝʢʩʠ, ʨʘʟʣʠʯʥʠ ʬʠʣʪʨʠ, ʤʘʨʢʠʨʦʚʘʯʠ ʠ ʩʪʨʘʪʝʛʠʠ ʟʘ ʠʟʨʷʟʚʘʥʝ ʥʘ ʢʦʨʝʥʠʪʝ 
ʥʘ ʜʫʤʠʪʝ ʟʘ ʝʟʠʮʠʪʝ, ʟʘ ʢʦʠʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ).  
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ʉʠʩʪʝʤʘʪʘ ʝ ʧʨʦʟʨʘʯʥʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʝʧʦʨʲʢʠʪʝ, ʪʲʡ ʢʘʪʦ ʜʘʚʘ 
ʚʲʟʤʦʞʥʦʩʪ ʧʦʢʘʟʚʘʥʝʪʦ ʠʤ ʢʲʤ ʧʦʪʨʝʙʠʪʝʣʷ ʜʘ ʩʪʘʚʘ ʩʘʤʦ ʩ ʷʚʥʦʪʦ ʤʫ 
ʦʜʦʙʨʝʥʠʝ. ʎʷʣʘʪʘ ʥʝʷʚʥʦ ʩʠʥʪʝʟʠʨʘʥʘ ʠ ʩʲʙʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʤʦʜʝʣʘ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʷ (ʪʝʨʤʠʥʠ ʠ ʢʦʝʬʠʮʠʝʥʪʠ ʟʘ ʪʷʭ) ʤʫ ʩʝ ʧʨʝʜʦʩʪʘʚʷ ʟʘ ʧʨʝʛʣʝʜ ʠ 
ʨʝʜʘʢʮʠʷ. ʊʦʡ ʤʦʞʝ ʜʘ ʦʜʦʙʨʠ, ʦʪʢʘʞʝ ʠʣʠ ʠʛʥʦʨʠʨʘ ʚʩʷʢʘ ʧʨʝʧʦʨʲʢʘ, ʢʘʪʦ 
ʩʘʤʦ ʷʚʥʦ ʦʜʦʙʨʝʥʠʪʝ ʱʝ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʚʩʷʢʘ ʝʜʥʘ 
ʧʨʝʧʦʨʲʢʘ, ʥʘʧʨʘʚʝʥʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣ, ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʙʦʩʥʦʚʘʥʘ ʠ 
ʚʲʟʧʨʦʠʟʚʝʜʝʥʘ ʩ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʫʩʣʫʛʘʪʘ ʠ ʩʪʘʚʘ ʩ ʥʝʛʦʚʦʪʦ ʠʟʨʠʯʥʦ 
ʩʲʛʣʘʩʠʝ. ʆʩʚʝʥ ʪʦʚʘ ʧʦʪʨʝʙʠʪʝʣʷʪ ʤʦʞʝ ʜʘ ʫʧʨʘʚʣʷʚʘ ʤʦʜʝʣʘ ʩʠ ʚʲʚ ʚʩʝʢʠ 
ʝʜʠʥ ʤʦʤʝʥʪ ʢʘʪʦ ʚʢʣʶʯʚʘ ʠʣʠ ʠʟʢʣʶʯʚʘ ʯʘʩʪʠ ʦʪ ʥʝʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 
ʢʦʥʢʨʝʪʥʠʪʝ ʩʠ ʪʝʢʫʱʠ ʠʥʪʝʨʝʩʠ. 
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Abstract: This paper discusses an approach for automatic retrieval of usersô interests models 
implemented as a web service. Our goal is building a system that creates user models and 
exposes them to other systems. The system is built as a web service that can be used by 
external systems. The paper discusses the basic personalization methods, the existing 
technologies for searching semantic similarity, the functionality of the web service and its 
implementation. 
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ʈʦʩʠʮʘ ɼʦʥʝʚʘ, ʉʠʣʚʠʷ ɻʘʬʪʘʥʜʞʠʝʚʘ 

ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ, ʛʨ. ʇʣʦʚʜʠʚ, ʫʣ. Ăʎʘʨ ɸʩʝʥñ 24, 
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ʈʝʟʶʤʝ: ʉʲʚʨʝʤʝʥʥʠʪʝ WEB 2.0 ʪʝʭʥʦʣʦʛʠʠ ʥʘʤʠʨʘʪ ʚʩʝ ʧʦ-h ʠʨʦʢʦ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ 
ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠ ʢʫʨʩʦʚʝ. ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʧʨʝʜ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʝ ʜʘ 
ʚʲʚʝʜʘʪ ʫʩʧʝʰʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ɺ ʨʘʙʦʪʘʪʘ 
ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʥʷʢʦʠ ʦʪ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʠ 
ʧʦʣʝʟʥʠ ʟʘ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ WEB 2.0 ʠʥʩʪʨʫʤʝʥʪʠ ʚ ʩʨʝʜʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ 
ʦʙʫʯʝʥʠʝ Moodle. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥʦʪʦ ʧʨʦʫʯʚʘʥʝ ʩʘ ʧʨʠʣʦʞʝʥʠ ʟʘ 
ʨʝʘʣʠʟʠʨʘʥʝ ʠʜʝʠʪʝ ʥʘ e-Learning 2.0 ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ ʚ ʝʣʝʢʪʨʦʥʝʥ ʢʫʨʩ ñɽʣʝʢʪʨʦʥʥʠ ʪʘʙʣʠʮʠò. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʦʙʫʯʝʥʠʝ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, 
Web 2.0 ʠʥʩʪʨʫʤʝʥʪʠ, e-Learning 2.0, Moodle. 

1. ɻʳʛʞʝʞʦʡʞ 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ Web 2.0 ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʥʘʙʠʨʘʪ ʚʩʝ ʧʦ-ʛʦʣʷʤʘ 
ʧʦʧʫʣʷʨʥʦʩʪ. ʊʝʨʤʠʥʲʪ Web 2.0 ʟʘ ʧʲʨʚʠ ʧʲʪ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ Dale Dougherty, 
ʚʠʮʝʧʨʝʟʠʜʝʥʪ ʥʘ O`Really Media Inc, ʧʨʝʟ 2004 ʛʦʜʠʥʘ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ 
ʚʪʦʨʦʪʦ ʧʦʢʦʣʝʥʠʝ ʥʘ World Wide Web, ʢʦʝʪʦ ʝ ʬʦʢʫʩʠʨʘʥʦ ʚʲʨʭʫ 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʥʣʘʡʥ [2]. 

ɺʩʝ ʧʦ-h ʠʨʦʢʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ WEB 2.0 ʪʝʭʥʦʣʦʛʠʠʪʝ ʧʨʦʤʝʥʷ ʠ ʩʨʝʜʘʪʘ, 
ʚ ʢʦʷʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠ ʚʦʜʠ ʜʦ ʧʦʷʚʘʪʘ ʥʘ ʥʦʚ ʝʪʘʧ 
ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠʟʚʝʩʪʝʥ ʢʘʪʦ e-Learning 2.0. ʉʨʝʜ ʥʘʡ-
ʩʲʱʝʩʪʚʝʥʠʪʝ ʧʨʠʥʦʩʠ ʥʘ WEB 2.0 ʟʘ ʦʙʫʯʝʥʠʝʪʦ ʩʘ: 

- ʅʘʩʲʨʯʘʚʘ ʢʦʥʪʘʢʪʠʪʝ ʤʝʞʜʫ ʩʪʫʜʝʥʪʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ; 

- ʉʪʠʤʫʣʠʨʘ ʪʚʦʨʯʝʩʢʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʩʪʫʜʝʥʪʠʪʝ; 

- ʈʘʟʚʠʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʩʪʫʜʝʥʪʠʪʝ; 

- ʅʘʩʲʨʯʘʚʘ ʘʢʪʠʚʥʦʪʦ ʫʯʝʥʝ; 

- ɼʘʚʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ; 

- ʇʦʜʯʝʨʪʘʚʘ ʚʨʝʤʝʪʦ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʜʘʯʘʪʘ; 

- ʆʪʯʠʪʘ ʨʘʟʥʦʦʙʨʘʟʥʠʪʝ ʪʘʣʘʥʪʠ ʠ ʩʪʠʣʦʚʝ ʥʘ ʫʯʝʥʝ ʠ ʜʨ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʩʘ ʧʦʩʪʘʚʝʥʠ ʧʨʝʜ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦʪʦ 
ʜʘ ʪʲʨʩʷʪ ʩʪʨʘʪʝʛʠʠ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ WEB 2.0 ʪʝʭʥʦʣʦʛʠʠʪʝ ʚ ʧʨʦʮʝʩʘ ʥʘ 
ʦʙʫʯʝʥʠʝ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʚʝʜʝʥʦ ʥʝʬʦʨʤʘʣʥʦ ʧʨʦʫʯʚʘʥʝ ʙʷʭʘ ʘʥʘʣʠʟʠʨʘʥʠ 
ʫʯʝʙʥʠ ʢʫʨʩʦʚʝ (ʠʟʙʨʘʥʠ ʥʘ ʩʣʫʯʘʝʥ ʧʨʠʥʮʠʧ ʦʪ ʙʘʢʘʣʘʚʲʨʩʢʠ ʠ ʤʘʛʠʩʪʲʨʩʢʠ 
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ʧʨʦʛʨʘʤʠ ʚ ʨʘʟʣʠʯʥʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʥʘʧʨʘʚʣʝʥʠʷ) ʚʦʜʝʥʠ ʚ 30 ʯʫʞʜʝʩʪʨʘʥʥʠ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʢʦʣʝʞʠ (ɸʚʩʪʨʘʣʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʉɸʑ, ʂʘʥʘʜʘ, ʅʦʚʘ 
ɿʝʣʘʥʜʠʷ, ʋʥʛʘʨʠʷ, ʏʝʭʠʷ, ʀʩʧʘʥʠʷ), ʚ ʢʦʠʪʦ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ 
ʫʩʧʝʰʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ WEB 2.0 ʠʥʩʪʨʫʤʝʥʪʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʩʨʝʜ 
ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ WEB 2.0 ʠʥʩʪʨʫʤʝʥʪʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʧʦʜʛʦʪʚʷʥʝ ʥʘ ʫʯʝʙʝʥ 
ʢʫʨʩ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝ ʚ ʨʘʟʛʣʝʜʘʥʠʪʝ ʢʫʨʩʦʚʝ ʩʘ Blogs (ʙʣʦʛʦʚʝ), 
Wikis (ʫʠʢʠʪʘ), RSS, Tagging (ʤʘʨʢʠʨʘʥʝ), Social bookmarking (ʩʦʮʠʘʣʥʦ 
ʧʦʩʪʘʚʷʥʝ ʥʘ ʦʪʤʝʪʢʠ), Social Networking (ʤʨʝʞʠ), Podcasts, ʩʨʝʜʠʪʝ ʟʘ 
ʩʧʦʜʝʣʷʥʝ ʥʘ ʬʘʡʣʦʚʝ ʠ ʤʫʣʪʠʤʝʜʠʡʥʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʧʝʨʩʦʥʘʣʥʠʪʝ ʩʨʝʜʠ ʟʘ 
ʦʙʫʯʝʥʠʝ.  

 

ʌʠʛʫʨʘ 1. ʇʨʠʣʦʞʝʥʠʝ ʥʘ WEB 2.0 ʠʥʩʪʨʫʤʝʥʪʠ ʚ ʫʯʝʙʥʠ ʢʫʨʩʦʚʝ 

ʆʪʥʦʩʠʪʝʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʠʟʙʨʦʝʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ ʩʝ 
ʧʨʠʣʘʛʘʪ ʚ ʠʟʙʨʘʥʠʪʝ ʫʯʝʙʥʠ ʢʫʨʩʦʚʝ (ʠʟʨʘʟʝʥʦ ʚ ʧʨʦʮʝʥʪʠ ʩʧʨʷʤʦ ʙʨʦʷ ʥʘ 
ʨʘʟʛʣʝʜʘʥʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ ʥʘ ʬʠʛ. 1) ʷʩʥʦ ʦʯʝʨʪʘʚʘ ʪʝʥʜʝʥʮʠʠʪʝ ʚ 
ʨʘʟʛʣʝʞʜʘʥʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ. ʊʦʚʘ ʤʦʪʠʚʠʨʘ ʠ ʮʝʣʪʘ ʥʘ 
ʦʧʠʩʘʥʦʪʦ ʚ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʧʨʦʫʯʚʘʥʝ ʟʘ ʠʟʩʣʝʜʚʘʥʝ, ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʝ ʠ 
ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʯʘʩʪ ʦʪ ʥʘʡ-
ʧʨʠʣʦʞʠʤʠʪʝ ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ WEB 2.0 ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʚ ʩʨʝʜʘʪʘ ʟʘ 
ʝ-ʦʙʫʯʝʥʠʝ Moodle: ʙʣʦʛʦʚʝ, ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ (Facebook, Twitter), ʩʦʮʠʘʣʝʥ 
ʙʫʢʤʘʨʢʠʥʛ (Delicious, Diigo), Podcast (VoiceThread), ʩʨʝʜʠ ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ 
ʜʦʢʫʤʝʥʪʠ ʠ ʤʫʣʪʠʤʝʜʠʡʥʦ ʩʲʜʲʨʞʘʥʠʝ (Google Docs, Microsoft Web Apps, 
Flickr, YouTube, Screenr).  

2. ʁʦʫʞʜʩʡʩʙʦʞ ʦʙ WEB 2.0 ʡʦʪʫʩʬʥʞʦʫʡ ʛ ʬʰʞʚʦʡ ʣʬʩʪʧʛʞ ʛ Moodle 

Blogs 

ɺ Moodle ʚʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ ʤʦʞʝ ʜʘ ʠʤʘ ʩʦʙʩʪʚʝʥ ʙʣʦʛ. ʇʦʪʨʝʙʠʪʝʣʠʪʝ 
ʤʦʛʘʪ ʜʘ ʨʝʛʠʩʪʨʠʨʘʪ ʠ ʩʚʦʠ ʚʲʥʰʥʠ ʙʣʦʛʦʚʝ (ʥʘʧʨʠʤʝʨ ʦʪ Blogger ʠʣʠ 
Wordpress), ʠ ʚʲʚʝʜʝʥʠʪʝ ʚ ʪʷʭ ʧʦʩʪʦʚʝ ʜʘ ʩʝ ʜʦʙʘʚʷʪ ʢʲʤ ʙʣʦʛʦʚʝʪʝ ʠʤ ʚ 
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Moodle. ʇʨʝʟ ʦʧʨʝʜʝʣʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ ʩʝ ʧʨʦʚʝʨʷʚʘ ʟʘ ʥʦʚʠ ʧʦʩʪʦʚʝ ʠ ʘʢʦ 
ʠʤʘ ʪʘʢʠʚʘ ʪʝ ʩʝ ʜʦʙʘʚʷʪ ʘʚʪʦʤʘʪʠʯʥʦ ʢʲʤ ʙʣʦʛʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʚ Moodle. 

ʈʝʛʠʩʪʨʠʨʘʥʝʪʦ ʥʘ ʚʲʥʰʥʠ ʙʣʦʛʦʚʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦʟʚʦʣʝʥʦ ʦʪ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʥʘ Moodle. ɿʘ ʮʝʣʪʘ ʚ Site Administration/Appearance/Blog 
ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦʩʪʘʚʝʥʘ ʦʪʤʝʪʢʘ ʚ ʧʦʣʝʪʦ Enable external blogs. 
ɸʜʤʠʥʠʩʪʨʘʪʦʨʲʪ ʤʦʞʝ ʜʘ ʦʧʨʝʜʝʣʠ ʧʨʝʟ ʢʦʣʢʦ ʚʨʝʤʝ ʱʝ ʙʲʜʝ ʠʟʚʲʨʰʚʘʥʘ 
ʧʨʦʚʝʨʢʘ ʟʘ ʥʦʚʠ ʧʦʩʪʦʚʝ ʠ ʜʘ ʧʦʩʪʘʚʠ ʦʛʨʘʥʠʯʝʥʠʷ ʟʘ ʙʨʦʷ ʚʲʥʰʥʠ ʙʣʦʛʦʚʝ, 
ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʨʝʛʠʩʪʨʠʨʘ ʝʜʠʥ ʧʦʪʨʝʙʠʪʝʣ. ʉʣʝʜ ʢʘʪʦ ʨʝʛʠʩʪʨʠʨʘʥʝʪʦ ʥʘ 
ʚʲʥʰʥʠ ʙʣʦʛʦʚʝ ʝ ʨʘʟʨʝʰʝʥʦ ʚʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ ʤʦʞʝ ʜʘ ʨʝʛʠʩʪʨʠʨʘ ʩʚʦʠ 
ʚʲʥʰʥʠ ʙʣʦʛʦʚʝ ʚ Settings/My profile settings/Blogs/Register an external blog.  

RSS 

Remote RSS Feeds ʧʦʟʚʦʣʷʚʘ ʢʲʤ ʩʪʨʘʥʠʮʘ ʚ Moodle ʜʘ ʙʲʜʘʪ ʜʦʙʘʚʝʥʠ 
RSS feeds ʦʪ ʚʲʥʰʥʠ ʫʝʙ ʩʘʡʪʦʚʝ (ʥʘʧʨʠʤʝʨ ʙʣʦʛʦʚʝ, ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ, 
ʩʘʡʪʦʚʝ ʟʘ ʩʦʮʠʘʣʝʥ ʙʫʢʤʘʨʢʠʥʛ, ʩʘʡʪʦʚʝ ʟʘ ʥʦʚʠʥʠ ʠ ʜʨ). ʇʨʠ ʜʦʙʘʚʷʥʝ ʥʘ 
ʥʦʚʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʩʘʡʪʦʚʝʪʝ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʙʣʦʢʘ ʩʝ ʦʙʥʦʚʷʚʘ 
ʘʚʪʦʤʘʪʠʯʥʦ ʠ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ Moodle ʚʠʥʘʛʠ ʠʤʘʪ ʜʦʩʪʲʧ ʜʦ ʥʘʡ-ʥʦʚʘʪʘ 
ʠʥʬʦʨʤʘʮʠʷ.  

ɸʙʦʥʠʨʘʥʝʪʦ ʟʘ ʠʟʚʝʩʪʠʷ ʦʪ ʩʪʨʘʥʠʮʘ ʚʲʚ Facebook ʤʦʞʝ ʜʘ ʙʲʜʝ 
ʥʘʧʨʘʚʝʥʦ ʧʦ ʜʚʘ ʥʘʯʠʥʘ ï ʯʨʝʟ RSS ʙʫʪʦʥʘ ʨʘʟʧʦʣʦʞʝʥ ʚ ʠʚʠʮʘʪʘ ʩ 
ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʙʲʨʟ ʜʦʩʪʲʧ ʜʦ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʙʨʘʫʟʝʨʘ ʠʣʠ ʣʠʥʢʘ ʟʘ 
ʘʙʦʥʠʨʘʥʝ, ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ ʚ ʣʷʚʘʪʘ ʢʦʣʦʥʘ ʥʘ Facebook ʩʪʨʘʥʠʮʘʪʘ ʧʦʜ 
ʩʧʠʩʲʢʘ ʩ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʢʦʠʪʦ ʩʘ ʭʘʨʝʩʘʣʠ ʩʪʨʘʥʠʮʘʪʘ ʢʘʪʦ ʠ ʧʨʠ ʜʚʘʪʘ 
ʩʣʫʯʘʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʢʦʧʠʨʘʥ ʘʜʨʝʩʘ ʥʘ ʦʪʚʦʨʠʣʘʪʘ ʩʝ ʩʪʨʘʥʠʮʘ.  

ɼʦʩʪʲʧ ʜʦ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʛʨʫʧʘ ʚ Diigo ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʩʲʱʝʩʪʚʝʥ ʯʨʝʟ 
Ăʱʨʘʢʚʘʥʝò ʚʲʨʭʫ RSS ʙʫʪʦʥʘ, ʢʦʧʠʨʘʥʝ ʥʘ ʘʜʨʝʩʘ ʠ ʜʦʙʘʚʷʥʝʪʦ ʤʫ ʢʲʤ 
ʩʧʠʩʲʢʘ ʩ RSS Feed. ʂʲʤ ʩʧʠʩʲʢʘ ʩ RSS Feeds ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʜʦʙʘʚʝʥʠ ʠ 
ʘʜʨʝʩʠʪʝ ʟʘ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʩʧʠʩʲʢ ʦʪ ʩʲʭʨʘʥʝʥʠ ʦʪʤʝʪʢʠ ʚ Delicious 
(http://delicious.com/v2/rss/username) ʠʣʠ ʦʪʤʝʪʢʠ, ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʥʘ 
ʦʧʨʝʜʝʣʝʥ ʪʘʛ (http://del.icio.us/rss/username/tag), ʢʲʜʝʪʦ username e 
ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʠʤʝ ʦʪ delicious, ʘ tag ï ʠʤʝ ʥʘ ʪʘʛ.  

ɼʦʙʘʚʷʥʝʪʦ ʥʘ Remote RSS Feeds ʙʣʦʢ ʢʲʤ ʩʪʨʘʥʠʮʘ ʚ Moodle ʩʝ ʠʟʚʲʨʰʚʘ 
ʧʦ ʩʪʘʥʜʘʨʪʥʠʷ ʥʘʯʠʥ ʟʘ ʜʦʙʘʚʷʥʝ ʥʘ ʙʣʦʢʦʚʝ (Add a block/Remote RSS feeds). 
ʉʣʝʜ ʢʘʪʦ ʙʣʦʢʲʪ ʝ ʜʦʙʘʚʝʥ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʢʦʠ RSS 
feeds ʜʘ ʩʝ ʧʦʢʘʟʚʘ ʚ ʙʣʦʢʘ ʠ ʧʦ ʞʝʣʘʥʠʝ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ ʜʦʧʲʣʥʠʪʝʣʥʠ 
ʥʘʩʪʨʦʡʢʠ. ɸʢʦ RSS feed-ʘ ʩʲʜʲʨʞʘʥʠʝʪʦ, ʥʘ ʢʦʡʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʢʘʟʚʘ ʚ 
ʙʣʦʢʘ ʥʝ ʝ ʚ ʩʧʠʩʲʢʘ ʩ feeds, ʪʦʡ ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʦʙʘʚʝʥ ʯʨʝʟ Add/Edit feeds 
ʢʘʪʦ ʚʲʚ ʬʦʨʤʘʪʘ Add a new feed ʩʝ ʚʲʚʝʜʝ ʚʘʣʠʜʝʥ RSS Feed URL ʠ ʩʝ 
ʠʟʙʝʨʝ ʜʘʣʠ ʜʘ ʙʲʜʝ ʩʧʦʜʝʣʝʥ ʩ ʜʨʫʛʠ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ Moodle ʠʣʠ ʥʝ (ʪ.ʝ. ʜʘ 
ʤʦʞʝ ʜʘ ʩʝ ʜʦʙʘʚʷ ʢʲʤ ʚʩʠʯʢʠ ʢʫʨʩʦʚʝ ʚ Moodle).  
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ʊʧʯʡʙʤʦʡ ʥʩʞʟʡ ʡ ʪʧʯʡʙʤʞʦ ʚʬʣʥʙʩʣʡʦʜ 

ʇʦʧʫʣʷʨʥʦʩʪʪʘ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʥʘʨʘʩʪʚʘ ʥʝʧʨʝʢʲʩʥʘʪʦ. ɻʦʣʷʤʘ ʯʘʩʪ 
ʦʪ ʢʫʨʩʦʚʝʪʝ ʩʲʟʜʘʚʘʪ ʩʦʮʠʘʣʥʠ ʛʨʫʧʠ, ʯʨʝʟ ʢʦʠʪʦ ʦʙʱʫʚʘʪ ʧʦʤʝʞʜʫ ʩʠ ʠ 
ʦʙʩʲʞʜʘʪ ʚʲʧʨʦʩʠ ʚʲʟʥʠʢʥʘʣʠ ʧʦ ʚʨʝʤʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ. ʅʷʢʦʠ ʦʪ ʫʯʝʙʥʠʪʝ 
ʟʘʚʝʜʝʥʠʷ ʩʲʱʦ ʠʤʘʪ ʩʪʨʘʥʠʮʠ ʚ ʤʨʝʞʠʪʝ Facebook ʠʣʠ Twitter. ʐʠʨʦʢʦ 
ʨʘʟʧʨʦʩʪʨʘʥʝʥʦ ʝ ʜʦʙʘʚʷʥʝʪʦ ʥʘ ʙʫʪʦʥʠ, ʢʦʠʪʦ ʜʘ ʧʨʝʧʨʘʱʘʪ ʢʲʤ ʩʪʨʘʥʠʮʠ ʚ 
ʩʦʮʠʘʣʥʘ ʤʨʝʞʘ ʠ ʨʘʟʣʠʯʥʠ ʩʦʮʠʘʣʥʠ ʧʨʠʩʪʘʚʢʠ (ʥʘʧʨ. ʜʦʙʘʚʷʥʝʪʦ ʥʘ 
ʢʦʤʝʥʪʘʨʠ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʧʨʦʬʠʣʠ ʦʪ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ, 
ʙʫʪʦʥʠ ʟʘ ʭʘʨʝʩʚʘʥʝ ʥʘ ʩʪʨʘʥʠʮʘʪʘ ʠ ʪ.ʥ.). 

ɺʲʚ Facebook ʙʫʪʦʥʠʪʝ ʩʝ ʥʘʨʠʯʘʪ ʟʥʘʯʢʠ (Badges) ʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʩʲʟʜʘʜʝʥʠ ʜʠʨʝʢʪʥʦ ʦʪ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʧʨʦʬʠʣ ʠʣʠ ʩʪʨʘʥʠʮʘ ʚʲʚ Facebook ( 
https://www.facebook.com/badges/profile.php). ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʩʲʟʜʘʚʘʥʝ 
ʥʘ ʟʥʘʯʢʘ ʟʘ ʛʨʫʧʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʙʨʘʥʘ ʥʷʢʦʷ ʦʪ ʟʥʘʯʢʠʪʝ ʧʨʝʜʣʘʛʘʥʠ ʚ 
ʠʥʪʝʨʥʝʪ ʩʘʡʪʦʚʝʪʝ (ʥʘʧʨ. http://twitterbuttons.sociableblog.com) ʠʣʠ ʜʘ ʙʲʜʘʪ 
ʩʲʟʜʘʜʝʥʠ ʟʥʘʯʢʠ ʢʘʪʦ ʚ ʢʦʜʘ <a href = "<your address>"><img src = "<image>" 
border = "0"></a> <your address> ʩʝ ʟʘʤʝʩʪʠ ʩ ʘʜʨʝʩʘ ʥʘ Facebook ʧʨʦʬʠʣʘ, 
ʛʨʫʧʘʪʘ ʠʣʠ ʩʪʨʘʥʠʮʘʪʘ ʢʲʤ ʢʦʷʪʦ ʪʨʷʙʚʘ ʜʘ ʧʨʝʧʨʘʱʘ ʙʫʪʦʥʘ, ʘ <image> ï ʩ 
ʘʜʨʝʩ ʥʘ ʠʟʙʨʘʥʦ ʠʟʦʙʨʘʞʝʥʠʝ. 

ʄʥʦʛʦʦʙʨʘʟʥʠ ʩʘ ʛʦʪʦʚʠʪʝ Follow me ʙʫʪʦʥʠ ʟʘ ʧʨʦʬʠʣʠ ʚ Twitter. ɹʫʪʦʥ ʟʘ 
ʚʛʨʘʞʜʘʥʝ ʚ Moodle ʤʦʞʝʤ ʜʘ ʙʲʜʝ ʧʦʣʫʯʝʥ ʦʪ ʘʢʘʫʥʪ ʚ Twitter 
(Resources/Twitter Buttons/Follow) ʠʣʠ ʠʟʙʨʘʥ ʦʪ Follow me ʙʫʪʦʥʠ ʧʨʝʜʣʘʛʘʥʠ ʚ 
ʨʘʟʣʠʯʥʠ ʠʥʪʝʨʥʝʪ ʩʪʨʘʥʠʮʠ (ʥʘʧʨ. http://twitterbuttons.sociableblog.com/ ʠ 
http://www.twitterbuttons.org/follow-me-on-twitter.html). ɺ ʪʝʟʠ ʩʪʨʘʥʠʮʠ 
ʦʙʠʢʥʦʚʝʥʦ ʠʤʘ ʪʝʢʩʪʦʚʦ ʧʦʣʝ, ʚ ʢʦʝʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʚʲʚʝʜʝʥʦ 
ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʠʤʝ ʦʪ Twitter ʠ ʙʫʪʦʥ Go ʩʣʝʜ ʥʘʪʠʩʢʘʥʝʪʦ ʥʘ ʢʦʡʪʦ 
ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʠʤʝ ʩʝ ʟʘʤʝʩʪʚʘ ʥʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʤʷʩʪʦ ʚ ʢʦʜʘ ʥʘ ʙʫʪʦʥʠʪʝ.  

ʉʲʱʝʩʪʚʫʚʘʪ ʥʷʢʦʣʢʦ ʥʘʯʠʥʘ, ʧʦ ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʦʙʘʚʝʥʦ 
ʩʲʜʲʨʞʘʥʠʝ ʦʪ ʩʘʡʪʦʚʝʪʝ ʟʘ ʩʦʮʠʘʣʝʥ ʙʫʢʤʘʨʢʠʥʛ Diigo ʠ Delicious ʢʲʤ ʫʯʝʙʝʥ 
ʢʫʨʩ ʚ Moodle. ʉʣʝʜ ʚʣʠʟʘʥʝ ʚ Diigo ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʛʝʥʝʨʠʨʘʥʠ ʢʦʜʦʚʝ ʟʘ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʧʠʩʲʢ ʩ ʣʠʥʢʦʚʝ ʠʣʠ Tag Cloud, ʢʦʡʪʦ ʧʨʝʜʩʪʘʚʷ ʚʩʠʯʢʠ 
ʧʦʩʪʘʚʝʥʠ ʪʘʛʦʚʝ ʠ ʙʨʦʷʪ ʣʠʥʢʦʚʝ ʦʟʥʘʯʝʥʠ ʯʨʝʟ ʪʷʭ ʦʪ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʘʢʘʫʥʪ 
(ʦʪ Tools) ʠʣʠ ʛʨʫʧʘ (ʦʪ Group Widgets/ Group Linkroll ʠʣʠ Group Tagroll). ʇʦ 
ʘʥʘʣʦʛʠʯʝʥ ʥʘʯʠʥ ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʦʙʘʚʝʥ ʠ Tag Cloud ʥʘ Delicious ʘʢʘʫʥʪ ʢʘʪʦ 
ʩʝ ʠʟʧʦʣʟʚʘ ʢʦʜʲʪ <table width=200 border=1 frame=box cellspacing=0 
cellpadding=10><tr><td bgcolor=white><script type="text/javascript" 
src="http://del.icio.us/feeds/js/tags/ username?icon;count=150;size=12-
35;color=87ceeb0000ff;title=my%20del.icio.us% 20 tags; name; showadd"> 
</script> </td> </tr> </table>, ʢʲʜʝʪʦ username ʝ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʠʤʝ ʦʪ Delicious. 

ʇʦʜʭʦʜʷʱʦ ʝ ʙʫʪʦʥʠʪʝ ʠ ʛʝʥʝʨʠʨʘʥʠʪʝ ʦʪ ʩʘʡʪʦʚʝʪʝ ʟʘ ʩʦʮʠʘʣʝʥ 
ʙʫʢʤʘʨʢʠʥʛ widgets ʜʘ ʙʲʜʘʪ ʧʦʩʪʘʚʝʥʠ ʥʘ ʥʘʯʘʣʥʘʪʘ ʩʪʨʘʥʠʮʘ ʥʘ ʢʫʨʩʘ ʚ 
HTML ʙʣʦʢ. Moodle. ɿʘ ʮʝʣʪʘ ʩʣʝʜ ʚʣʠʟʘʥʝ ʚ Moodle ʢʲʤ ʩʪʨʘʥʠʮʘʪʘ ʥʘ ʢʫʨʩʘ 
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ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʜʦʙʘʚʝʥ ʠ ʢʦʥʬʠʛʫʨʠʨʘʥ ʥʦʚ HTML ʙʣʦʢ ʠ ʢʦʧʠʨʘʥʠʷ ʢʦʜ ʜʘ 
ʙʲʜʝ ʧʦʩʪʘʚʝʥ ʚ HTML Source Editor ʥʘ ʙʣʦʢʘ. ʉʣʝʜ ʟʘʧʠʩ ʥʘ ʥʘʧʨʘʚʝʥʠʪʝ 
ʧʨʦʤʝʥʠ ʚ ʜʦʙʘʚʝʥʠʷ ʙʣʦʢ ʥʘ ʥʘʯʘʣʥʘʪʘ ʩʪʨʘʥʠʮʘ ʥʘ ʢʫʨʩʘ ʩʝ ʚʠʞʜʘ 
ʛʝʥʝʨʠʨʘʥʠʷʪ widget ʩʲʩ ʩʧʠʩʲʢ ʣʠʥʢʦʚʝ ʦʪ Diigo ʠʣʠ Tag Cloud ʦʪ 
Diigo/Delicious ʠʣʠ ʙʫʪʦʥ, ʢʦʡʪʦ ʧʨʝʧʨʘʱʘ ʢʲʤ ʩʪʨʘʥʠʮʘʪʘ ʥʘ ʫʯʝʙʥʠʷ ʢʫʨʩ ʚʲʚ 
Facebook/Twitter.  

ʀʥʩʪʘʣʠʨʘʥʝʪʦ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʙʣʦʢʦʚʝ Diigo, Diigo Groups ʠ Delicious 
ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʜʘ ʜʦʙʘʚʷʪ ʩʲʜʲʨʞʘʥʠʝ ʦʪ ʘʢʘʫʥʪʠ ʚ Diigo ʠ 
Delicious ʧʦ ʤʥʦʛʦ ʧʦ-ʣʝʩʝʥ ʥʘʯʠʥ, ʙʝʟ ʜʘ ʩʝ ʥʘʣʘʛʘ ʜʘ ʠʟʣʠʟʘʪ ʦʪ Moodle ʠ ʜʘ 
ʢʦʧʠʨʘʪ ʠ ʧʦʩʪʘʚʷʪ ʢʦʜ ʟʘ ʚʛʨʘʞʜʘʥʝ. ʉʣʝʜ ʜʦʙʘʚʷʥʝ ʥʘ ʙʣʦʢʦʚʝʪʝ ʚ 
ʜʠʨʝʢʪʦʨʠʷʪʘ blocks ʚ ʦʩʥʦʚʥʘʪʘ Moodle ʜʠʨʝʢʪʦʨʠʷ ʠ ʦʙʥʦʚʷʚʘʥʝ ʥʘ 
ʠʥʩʪʘʣʠʨʘʥʠʪʝ ʙʣʦʢʦʚʝ ʦʪ Site Administration/Notifications (ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʠ 
ʩʘʤʦ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʩʢʠ ʘʢʘʫʥʪ) ʧʦʪʨʝʙʠʪʝʣʠ, ʢʦʠʪʦ ʠʤʘʪ ʧʨʘʚʦ ʜʘ ʜʦʙʘʚʷʪ 
ʙʣʦʢʦʚʝ ʢʲʤ ʩʪʨʘʥʠʮʠ ʚ Moodle ʤʦʛʘʪ ʜʘ ʜʦʙʘʚʷʪ ʙʣʦʢʦʚʝʪʝ ʧʦ ʩʪʘʥʜʘʨʪʥʠʷ 
ʥʘʯʠʥ ʟʘ ʜʦʙʘʚʷʥʝ ʥʘ ʥʦʚ ʙʣʦʢ (Add a blocké). ʉʣʝʜ ʢʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ 
ʠʟʙʨʘʥʠʷ ʙʣʦʢ (ʟʘʧʠʩ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʠʤʝ ʠʣʠ ʠʤʝ ʥʘ ʛʨʫʧʘ ʚ Diigo ʠ ʠʟʙʦʨ 
ʜʘʣʠ ʜʘ ʩʝ ʧʦʢʘʟʚʘ ʩʧʠʩʲʢ ʩ ʣʠʥʢʦʚʝ ʠʣʠ Tag Cloud) ʩʲʜʲʨʞʘʥʠʝʪʦ ʦʪ ʘʢʘʫʥʪ ʚ 
Diigo (Delicious) ʩʝ ʚʠʟʫʘʣʠʟʠʨʘ ʚ ʙʣʦʢʘ. ʇʨʠ ʜʦʙʘʚʷʥʝ ʥʘ ʥʦʚʠ ʦʪʤʝʪʢʠ ʚ Diigo 
ʠʣʠ Delicious ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʙʣʦʢʘ ʩʝ ʘʢʪʫʘʣʠʟʠʨʘ ʘʚʪʦʤʘʪʠʯʥʦ. 

Podcast 

ʄʦʜʫʣʲʪ pcast [8] ʧʦʟʚʦʣʷʚʘ ʢʲʤ ʫʯʝʙʥʠʷ ʢʫʨʩ ʜʘ ʩʝ ʜʦʙʘʚʷ ʧʦʜʢʘʩʪ 
ʜʝʡʥʦʩʪ, ʚ ʢʦʷʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʩʪʫʜʝʥʪʠ ʤʦʛʘʪ ʜʘ ʜʦʙʘʚʷʪ ʦʪʜʝʣʥʠ ʝʧʠʟʦʜʠ, 
ʜʘ ʧʦʩʪʘʚʷʪ ʦʮʝʥʢʠ, ʜʘ ʢʦʤʝʥʪʠʨʘʪ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʝʧʠʟʦʜʠ, ʜʘ ʩʝ ʘʙʦʥʠʨʘʪ ʟʘ 
ʜʦʙʘʚʝʥʠ ʝʧʠʟʦʜʠ ʯʨʝʟ RSS feeds ʠ ʜʘ ʧʨʝʛʣʝʞʜʘʪ ʝʧʠʟʦʜʠ ʜʠʨʝʢʪʥʦ ʦʪ iTunes.  

ɺʛʨʘʞʜʘʥʝʪʦ ʥʘ VoiceThread ʧʦʟʚʦʣʷʚʘ ʟʘʧʠʩʚʘʥʝ ʥʘ ʨʘʟʛʦʚʦʨʠ ʠ 
ʟʘʩʥʝʤʘʥʝ ʥʘ ʚʠʜʝʦ ʢʦʤʝʥʪʘʨʠ ʙʝʟ ʥʘʧʫʩʢʘʥʝ ʥʘ ʩʪʨʘʥʠʮʘʪʘ, ʚ ʢʦʷʪʦ ʝ 
ʧʦʩʪʘʚʝʥ (ʢʦʤʝʥʪʘʨʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʘ ʧʦʟʚʦʣʝʥʠ ʚ Publish Options). ʂʦʜ ʟʘ 
ʚʛʨʘʞʜʘʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʣʫʯʝʥ ʩʣʝʜ ʚʣʠʟʘʥʝ ʚ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʘʢʘʫʥʪ ʚ www. 
voicethread.com, ʠʟʙʦʨ ʥʘ VoiceThread ʠ ʥʘʪʠʩʢʘʥʝ ʥʘ ʙʫʪʦʥ Embed. ɾʝʣʘʥʠʷʪ 
VoiceThread ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʦʙʘʚʝʥ ʢʘʪʦ ʨʝʩʫʨʩ ʢʲʤ ʫʯʝʙʝʥ ʢʫʨʩ ʠʣʠ ʚʛʨʘʜʝʥ 
ʥʘ ʥʘʯʘʣʥʘʪʘ ʩʪʨʘʥʠʮʘ ʥʘ ʢʫʨʩʘ.  

ʀʥʩʪʘʣʠʨʘʥʝʪʦ ʥʘ ʤʦʜʫʣʘ Moodle Embedding [7] ʫʣʝʩʥʷʚʘ ʚʛʨʘʞʜʘʥʝʪʦ ʥʘ 
VoiceThread ʚ Moodle ʚʲʚ ʬʦʨʫʤʠ, ʟʘʛʣʘʚʥʠ ʩʪʨʘʥʠʮʠ ʥʘ ʢʫʨʩʦʚʝ, ʨʝʩʫʨʩʠ ʥʘ 
ʫʯʝʙʝʥ ʢʫʨʩ ʠ ʪ.ʥ. ʇʨʠ ʩʧʦʜʝʣʷʥʝ ʥʘ ʠʟʙʨʘʥ VoiceThread ʩʝ ʧʦʢʘʟʚʘ ʣʠʥʢ, ʢʦʡʪʦ 
ʩʲʜʲʨʞʘ ʥʦʤʝʨʘ ʥʘ ʩʧʦʜʝʣʝʥʠʷ VoiceThread. ʉʣʝʜ ʢʦʧʠʨʘʥʝ ʥʘ ʥʦʤʝʨʘ ʤʫ 
ʠʟʙʨʘʥʠʷ VoiceThread ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʦʙʘʚʝʥ ʥʘ ʚʩʷʢʦ ʤʷʩʪʦ ʢʲʜʝʪʦ ʝ ʜʦʩʪʲʧʝʥ 
ʪʝʢʩʪʦʚʠʷ ʨʝʜʘʢʪʦʨ ʢʘʪʦ ʚ ʥʝʛʦ ʩʝ ʚʲʚʝʜʝ [[vtsmall:Number]] (ʟʘ ʚʛʨʘʞʜʘʥʝ ʚ 
ʫʤʘʣʝʥ ʨʘʟʤʝʨ) ʠʣʠ [[vt:Number]] (ʟʘ ʚʛʨʘʞʜʘʥʝ ʚ ʧʲʣʝʥ ʨʘʟʤʝʨ), ʢʲʜʝʪʦ 
Number ʝ ʥʦʤʝʨʲʪ ʥʘ ʠʟʙʨʘʥʠʷ VoiceThread. 
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Moodle "Create a Thread" Assignment [3] ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʜʘ 
ʧʦʩʪʘʚʷʪ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʟʘʜʘʯʠ ʦʪ ʚʠʜʘ "create a thread". ʉʪʫʜʝʥʪʠʪʝ 
ʧʨʝʜʩʪʘʚʷʪ VoiceThread ʦʪ ʩʧʠʩʲʢ ʩ ʪʝʭʥʠʪʝ VoiceThreads ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʪ 
ʤʦʞʝ ʜʘ ʛʠ ʦʮʝʥʠ ʯʨʝʟ ʩʪʘʥʜʘʨʪʥʠʷʪ ʠʥʪʝʨʬʝʡʩ Moodle gradebook2. 
ɼʦʙʘʚʷʥʝʪʦ ʥʘ Create a VoiceThread ʩʪʘʚʘ ʧʦ ʩʪʘʥʜʘʨʪʥʠʷ ʥʘʯʠʥ (Add an 
activity). ʇʨʝʧʦʜʘʚʘʪʝʣʷʪ ʤʦʞʝ ʜʘ ʦʧʨʝʜʝʣʠ ʥʘʯʘʣʥʘ ʠ ʢʨʘʡʥʘ ʜʘʪʘ ʟʘ 
ʧʨʝʜʘʚʘʥʝ ʥʘ ʟʘʜʘʥʠʝʪʦ ʠ ʤʘʢʩʠʤʘʣʥʘ ʦʮʝʥʢʘ. ʉʪʫʜʝʥʪʠʪʝ ʠʟʧʦʣʟʚʘʪ ʧʘʜʘʱʦ 
ʤʝʥʶ, ʟʘ ʜʘ ʠʟʙʝʨʘʪ ʢʦʠ VoiceThread ʠʩʢʘʪ ʜʘ ʜʦʙʘʚʷʪ ʢʘʪʦ ʚ ʧʘʜʘʱʦʪʦ ʤʝʥʶ 
ʩʘ ʚʠʜʠʤʠ ʩʘʤʦ ʣʠʯʥʠʪʝ ʠʤ ʟʘʧʠʩʠ. ʉʣʝʜ ʢʘʪʦ ʩʪʫʜʝʥʪʠʪʝ ʩʘ ʜʦʙʘʚʠʣʠ 
ʩʲʟʜʘʜʝʥʠʪʝ VoiceThreads ʯʨʝʟ View Submitted Assignments ʧʨʝʧʦʜʘʚʘʪʝʣʷʪ 
ʤʦʞʝ ʜʘ ʚʠʜʠ ʩʧʠʩʲʢ ʩ ʚʩʠʯʢʠ ʢʘʯʝʥʠ ʟʘʧʠʩʠ ʠ ʜʘ ʧʦʩʪʘʚʠ ʦʮʝʥʢʘ, ʢʦʷʪʦ ʩʝ 
ʜʦʙʘʚʷ ʢʲʤ ʢʨʘʡʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʩʪʫʜʝʥʪʘ ʚ Moodle Grade book. 

Moodle "VoiceThread Commenting Assignment" [9] ʝ ʚʠʜ ʟʘʜʘʥʠʝ, ʢʦʝʪʦ 
ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʜʘ ʧʨʦʚʝʞʜʘʪ ʜʠʩʢʫʩʠʠ ʩʲʩ ʩʪʫʜʝʥʪʠ ʯʨʝʟ 
VoiceThread, ʙʝʟ ʜʘ ʠʟʣʠʟʘʪ ʦʪ Moodle. ʇʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʜʦʙʘʚʷʪ 
ʟʘʜʘʥʠʝ ʠ ʜʘ ʥʘʢʘʨʘʪ ʩʪʫʜʝʥʪʠʪʝ ʜʘ ʟʘʧʠʰʘʪ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ ʢʦʤʝʥʪʘʨʠ. ʉʣʝʜ 
ʢʘʪʦ ʩʪʫʜʝʥʪʠʪʝ ʥʘʧʨʘʚʷʪ ʢʦʤʝʥʪʘʨʠʪʝ ʩʠ (ʯʨʝʟ ʤʠʢʨʦʬʦʥ, ʢʘʤʝʨʘ, ʪʝʢʩʪ, ʘʫʜʠʦ 
ʬʘʡʣ) ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʛʠ ʧʨʝʛʣʝʜʘʪ ʠ ʜʘ ʧʦʩʪʘʚʷʪ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ 
ʪʦʯʢʠ ʚ Moodle Grade book, ʢʦʠʪʦ ʜʘ ʩʝ ʜʦʙʘʚʷʪ ʢʲʤ ʢʨʘʡʥʘʪʘ ʦʮʝʥʢʘ.  

ʄʦʜʫʣʲʪ Moodle Repository [10] ʦʩʠʛʫʨʷʚʘ ʣʝʩʝʥ ʜʦʩʪʲʧ ʜʦ VoiceThreads, 
ʢʦʠʪʦ ʜʘ ʙʲʜʘʪ ʜʦʙʘʚʝʥʠ ʢʲʤ Moodle. ʉʧʠʩʲʢʲʪ ʩʲʩ ʩʲʟʜʘʜʝʥʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ 
VoiceThreads ʝ ʚʠʜʠʤ ʚ Moodle File Picker ʠ ʧʨʠ ʠʟʙʦʨ ʥʘ VoiceThread ʩʝ 
ʜʦʙʘʚʷ ʣʠʥʢ ʢʲʤ ʥʝʛʦ. ʈʘʟʜʝʣʲʪ VoiceThread Repository ʩʝ ʧʦʢʘʟʚʘ 
ʘʚʪʦʤʘʪʠʯʥʦ ʥʘʚʩʷʢʲʜʝ ʢʲʜʝʪʦ ʯʨʝʟ Moodle File Picker ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʦʙʘʚʝʥ 
ʚʲʥʰʝʥ URL. 

ʊʩʞʝʡ ʠʙ ʪʨʧʝʞʤʸʦʞ ʦʙ ʭʙʢʤʧʛʞ ʡ ʥʬʤʫʡʥʞʝʡʢʦʧ ʪʳʝʳʩʟʙʦʡʞ 

ʉʨʝʜʠʪʝ ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʬʘʡʣʦʚʝ ʠ ʤʫʣʪʠʤʝʜʠʡʥʦ ʩʲʜʲʨʞʘʥʠʝ 
ʦʙʠʢʥʦʚʝʥʦ ʧʨʝʜʦʩʪʘʚʷʪ ʢʦʜ ʟʘ ʚʛʨʘʞʜʘʥʝ ʯʨʝʟ ʢʦʡʪʦ ʜʦʢʫʤʝʥʪʠ ʤʦʛʘʪ ʜʘ 
ʙʲʜʘʪ ʚʛʨʘʜʝʥʠ ʥʘ ʠʟʙʨʘʥʦ ʤʷʩʪʦ ʚ ʫʯʝʙʝʥ ʢʫʨʩ ʚ Moodle: 

- Google Docs ï ʢʦʜ ʟʘ ʚʛʨʘʞʜʘʥʝ ʩʝ ʧʨʝʜʦʩʪʘʚʷ ʩʣʝʜ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 
ʢʦʤʘʥʜʘʪʘ ʇʫʙʣʠʢʫʚʘʥʝ ʚ ʀʥʪʝʨʥʝʪ; 

- Microsoft Web Apps ï ʩʣʝʜ ʦʪʚʘʨʷʥʝ ʥʘ ʜʦʢʫʤʝʥʪʘ, ʢʦʷʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 
ʚʛʨʘʜʝʥ ʠ ʠʟʙʠʨʘʥʝ ʥʘ ʢʦʤʘʥʜʘ Embed (ʤʝʥʶ Share) ʥʘ ʝʢʨʘʥʘ ʩʝ ʧʦʷʚʷʚʘ 
ʧʨʦʟʦʨʝʮ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʢʦʜ ʟʘ ʚʛʨʘʞʜʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪ; 

- YouTube ï ʙʫʪʦʥʲʪ Share ʧʦʟʚʦʣʷʚʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʚʠʜʝʦ ʬʘʡʣʘ ʯʝʨʟ 
ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʣʠʥʢ ʢʲʤ ʥʝʛʦ ʠʣʠ ʢʦʜ ʟʘ ʚʛʨʘʞʜʘʥʝ;  

- Screenr ï ʢʦʜ ʟʘ ʚʛʨʘʞʜʘʥʝ ʩʝ ʛʝʥʝʨʠʨʘ ʩʣʝʜ ʦʪʚʘʨʷʥʝ ʥʘ ʠʟʙʨʘʥ screencast 
ʠ ʥʘʪʠʩʢʘʥʝ ʥʘ ʙʫʪʦʥ Get embed code.  
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ʉʣʝʜ ʢʦʧʠʨʘʥʝ ʥʘ ʛʝʥʝʨʠʨʘʥʠʷ ʢʦʜ ʜʦʢʫʤʝʥʪʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʚʛʨʘʜʝʥ ʥʘ 
ʠʟʙʨʘʥʦ ʤʷʩʪʦ ʚ Moodle ï ʢʘʪʦ ʨʝʩʫʨʩ ʢʲʤ ʫʯʝʙʝʥ ʢʫʨʩ (Label ʠʣʠ Page), ʥʘ 
ʥʘʯʘʣʥʘʪʘ ʩʪʨʘʥʠʮʘ ʥʘ ʢʫʨʩʘ ʠ ʪ.ʥ. ʅʘʧʨʠʤʝʨ, ʟʘ ʚʛʨʘʞʜʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪ ʚ 
ʥʘʯʘʣʥʘ ʩʪʨʘʥʠʮʘ ʥʘ ʢʫʨʩʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʣʝʟʝ ʚʲʚ ʬʦʨʤʘʪʘ ʟʘ ʨʝʜʘʢʪʠʨʘʥʝ ʥʘ 
ʩʪʨʘʥʠʮʘʪʘ (ʜʦʩʪʲʧʥʘ ʯʨʝʟ ʙʫʪʦʥʘ ʟʘ ʨʝʜʘʢʪʠʨʘʥʝ) ʠ ʚ ʦʪʚʦʨʠʣʠʷ ʩʝ ʧʨʦʟʦʨʝʮ 
ʩʣʝʜ ʥʘʪʠʩʢʘʥʝ ʥʘ ʙʫʪʦʥ HTML ʜʘ ʩʝ ʜʦʙʘʚʠ ʢʦʧʠʨʘʥʠʷ ʢʦʜʘ.  

ɺʛʨʘʜʝʥʘʪʘ ʠʥʪʝʛʨʘʮʠʷ ʤʝʞʜʫ Google Docs ʠ Moodle [5], YouTube ʠ Moodle 
[6], Moodle ʠ Flickr [4] ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʤʥʦʛʦ ʧʦ-ʙʲʨʟʦ ʠ ʣʝʩʥʦ ʜʘ 
ʜʦʙʘʚʷʪ ʬʘʡʣʦʚʝ ʦʪ Google Docs, YouTube ʠ Flickr ʙʝʟ ʜʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘ 
ʠʟʣʠʟʘʪ ʦʪ Moodle ʠ ʜʘ ʢʦʧʠʨʘʪ ʠ ʧʦʩʪʘʚʷʪ ʢʦʜ ʟʘ ʚʛʨʘʞʜʘʥʝ. ʊʦʟʠ ʥʘʯʠʥ ʝ ʧʦ-
ʫʜʦʙʝʥ ʟʘ ʧʦʪʨʝʙʠʪʝʣʠ, ʢʦʠʪʦ ʥʷʤʘʪ ʪʝʭʥʠʯʝʩʢʠ ʫʤʝʥʠʷ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʜ 
ʟʘ ʚʛʨʘʞʜʘʥʝ, ʥʦ ʠʩʢʘʪ ʜʘ ʜʦʙʘʚʷʪ ʬʘʡʣʦʚʝ ʦʪ Google Docs, YouTube ʠ Flickr 
ʢʲʤ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ.  

ɼʦʙʘʚʷʥʝʪʦ ʥʘ ʬʘʡʣʦʚʝ ʦʪ Google Docs, YouTube ʠ Flickr ʯʨʝʟ Moodle File 
Picker e ʚʲʟʤʦʞʥʦ ʩʣʝʜ ʨʘʟʨʝʰʘʚʘʥʝ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʥʘ Moodle (Site 
Administration/Plugins/Repositories/Manage Repositories). ʀʥʪʝʛʨʘʮʠʷʪʘ ʩ Flickr 
ʜʘ ʙʲʜʝ ʥʘʧʨʘʚʝʥʘ ʧʦ ʜʚʘ ʥʘʯʠʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʚʘ ʜʘʣʠ ʧʦʪʨʝʙʠʪʝʣʠʪʝ 
ʪʨʷʙʚʘ ʜʘ ʠʤʘʪ ʜʦʩʪʲʧ ʜʦ ʚʩʠʯʢʠ ʚʠʜʠʤʠ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʩʘʤʦ ʜʦ 
ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʦʪ ʣʠʯʥʠʪʝ ʠʤ Flickr ʘʢʘʫʥʪʠ. ɿʘ ʜʦʚʲʨʰʚʘʥʝ ʥʘ 
ʢʦʥʬʠʛʫʨʘʮʠʷʪʘ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʫʥʠʢʘʣʥʠ Flickr API ʠ Secret ʢʣʶʯʦʚʝ, ʢʦʠʪʦ 
ʤʦʛʘʪ ʜʘ ʙʲʜʘ ʧʦʣʫʯʝʥʠ ʩʣʝʜ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʠʣʦʞʝʥʠʝ ʚʲʚ Flickr ʠ ʥʘʪʠʩʢʘʥʝ 
ʥʘ ʙʫʪʦʥ Get Another Key. ɻʝʥʝʨʠʨʘʥʠʪʝ ʢʣʶʯʦʚʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʜʦʙʘʚʝʥʠ ʚ 
ʧʦʣʝʪʘʪʘ API key ʠ Secret ʚʲʚ ʬʦʨʤʘʪʘ ʟʘ ʥʘʩʪʨʦʡʢʠ. ʇʨʠ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ 
ʜʦʩʪʲʧ ʜʦ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʦ ʩʲʜʲʨʞʘʥʠʝ ʩʣʝʜ ʟʘʧʠʩʚʘʥʝ ʥʘ ʥʘʩʪʨʦʡʢʠʪʝ 
Moodle ʛʝʥʝʨʠʨʘ callback URL, ʢʦʡʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʢʦʧʠʨʘʥ ʠ ʢʦʥʬʠʛʫʨʠʨʘʥ ʩ 
Flickr (You/You Apps). ʆʪ ʟʘʨʝʜʝʥʘʪʘ ʩʪʨʘʥʠʮʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʙʨʘʥʦ 
ʧʨʠʣʦʞʝʥʠʝʪʦ, ʢʦʝʪʦ ʱʝ ʙʲʜʝ ʢʦʥʬʠʛʫʨʠʨʘʥʦ, ʦʪ ʨʘʟʜʝʣʘ Admin ʜʘ ʩʝ ʠʟʙʝʨʝ 
Edit the authentication flow ʠ ʚ ʧʦʣʝʪʦ Callback URL ʜʘ ʩʝ ʚʲʚʝʜʝ ʢʦʧʠʨʘʥʠʷʪ ʦʪ 
Moodle ʘʜʨʝʩ.  

ʉʣʝʜ ʢʘʪʦ ʥʝʦʙʭʦʜʠʤʠʪʝ ʥʘʩʪʨʦʡʢʠ ʩʘ ʥʘʧʨʘʚʝʥʠ ʧʨʠ ʜʦʙʘʚʷʥʝ ʥʘ ʬʘʡʣʦʚʝ 
ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʱʝ ʚʠʞʜʘʪ ʨʘʟʜʝʣʠ Google Docs ʠ Flickr ʠ ʩʣʝʜ ʚʣʠʟʘʥʝ ʚ 
ʧʨʦʬʠʣʠʪʝ ʠʤ ʠ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʜʦʩʪʲʧ ʜʦ ʜʘʥʥʠʪʝ ʱʝ ʠʤʘʪ ʜʦʩʪʲʧ ʜʦ 
ʥʘʣʠʯʥʠʪʝ ʜʦʢʫʤʝʥʪʠ. ɺʠʜʝʦ ʬʘʡʣʦʚʝ ʦʪ YouTube ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʜʦʙʘʚʷʥʝ 
ʥʘʚʩʷʢʲʜʝ, ʢʲʜʝʪʦ ʝ ʜʦʩʪʲʧʝʥ HTML ʨʝʜʘʢʪʦʨʘ (ʥʘʧʨʠʤʝʨ ʢʘʪʦ Label ʠʣʠ Page 
ʨʝʩʫʨʩ ʠʣʠ ʥʘ ʥʘʯʘʣʥʘʪʘ ʩʪʨʘʥʠʮʘ ʥʘ ʢʫʨʩʘ). ɼʦʙʘʚʷʥʝʪʦ ʥʘ ʬʘʡʣʦʚʝ ʩʪʘʚʘ 
ʯʨʝʟ ʙʫʪʦʥʘ Moodle Media. ɺ ʦʪʚʦʨʠʣʘʪʘ ʩʝ ʬʦʨʤʘ ʟʘ ʜʦʙʘʚʷʥʝ ʠ ʨʝʜʘʢʪʠʨʘʥʝ 
ʥʘ ʬʘʡʣʦʚʝ ʩʣʝʜ ʠʟʙʦʨ ʥʘ Find or Upload a sound, video or applet ʩʝ ʦʪʚʘʨʷ 
ʧʨʦʟʦʨʝʮ ʟʘ ʜʦʙʘʚʷʥʝ ʥʘ ʬʘʡʣʦʚʝ, ʚ ʢʦʡʪʦ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʪʲʨʩʝʥʝ ʥʘ 
ʬʘʡʣʦʚʝ ʦʪ YouTube. ʇʨʠ ʥʘʧʨʘʚʝʥ ʠʟʙʦʨ ʚʠʜʝʦ ʬʘʡʣʲʪ ʩʝ ʧʦʢʘʟʚʘ ʚ ʨʘʟʜʝʣʘ 
Preview ʥʘ Insert/Edit embedded media ʠ ʧʨʠ ʥʘʪʠʩʢʘʥʝ ʥʘ ʙʫʪʦʥ Insert ʩʝ 
ʜʦʙʘʚʷ ʥʘ ʠʟʙʨʘʥʦʪʦ ʤʷʩʪʦ ʚ Moodle. 



144 VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 

 

ʇʦ ʚʨʝʤʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʯʝʩʪʦ ʩʝ ʥʘʣʘʛʘ ʥʝ ʩʘʤʦ ʜʘ ʩʝ ʜʦʙʘʚʷʪ ʜʦʢʫʤʝʥʪʠ 
ʦʪ Google Docs/Microsoft Web Apps, ʥʦ ʠ ʜʘ ʩʝ ʩʲʟʜʘʚʘʪ ʥʦʚʠ ʜʦʢʫʤʝʥʪʠ. 
ɼʦʙʘʚʷʥʝʪʦ ʥʘ Google Docs/Microsoft Web Apps ʙʣʦʢ ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ 
ʚ Moodle ʙʲʨʟʦ ʠ ʣʝʩʥʦ ʜʘ ʩʲʟʜʘʚʘʪ ʜʦʢʫʤʝʥʪʠ ʦʪ ʠʟʙʨʘʥ ʚʠʜ ʠ ʜʘ ʛʠ ʟʘʧʠʩʚʘʪ 
ʚ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʠʤ ʘʢʘʫʥʪʠ ʚ Google/SkyDrive. ʀʥʩʪʘʣʠʨʘʥʝʪʦ ʥʘ ʙʣʦʢʦʚʝʪʝ 
ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʩʪʘʥʜʘʨʪʥʠʷ ʥʘʯʠʥ ʟʘ ʜʦʙʘʚʷʥʝ ʥʘ ʥʦʚʠ ʙʣʦʢʦʚʝ ʢʲʤ Moodle. 
ɼʠʨʝʢʪʦʨʠʷʪʘ googledocs/webapps ʩʝ ʧʦʩʪʘʚʷ ʚ ʜʠʨʝʢʪʦʨʠʷʪʘ blocks ʚ ʛʣʘʚʥʘʪʘ 
Moodle ʜʠʨʝʢʪʦʨʠʷ. ʉʣʝʜ ʦʙʥʦʚʷʚʘʥʝ ʥʘ ʠʥʩʪʘʣʠʨʘʥʠʪʝ ʙʣʦʢʦʚʝ ʦʪ Site 
Administration/Notifications (ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʩʘʤʦ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʩʢʠ 
ʘʢʘʫʥʪ) ʧʦʪʨʝʙʠʪʝʣʠ, ʢʦʠʪʦ ʠʤʘʪ ʧʨʘʚʦ ʜʘ ʜʦʙʘʚʷʪ ʙʣʦʢʦʚʝ ʢʲʤ ʩʪʨʘʥʠʮʠ ʚ 
Moodle ʤʦʛʘʪ ʜʘ ʜʦʙʘʚʷʪ Google Docs/Office Web Apps ʙʣʦʢ ʧʦ ʩʪʘʥʜʘʨʪʥʠʷ 
ʥʘʯʠʥ ʟʘ ʜʦʙʘʚʷʥʝ ʥʘ ʥʦʚ ʙʣʦʢ (Add a blocké).  

ʀʙʣʤʷʰʞʦʡʞ 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥʦʪʦ ʧʨʦʫʯʚʘʥʝ ʩʘ ʧʨʠʣʦʞʝʥʠ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʘʪʘ 
ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʝʣʝʢʪʨʦʥʝʥ ʢʫʨʩ ñɽʣʝʢʪʨʦʥʥʠ ʪʘʙʣʠʮʠò ʟʘ ʦʙʫʯʝʥʠʝ ʧʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (http://pdu.uni-plovdiv.bg/). ɽʣʝʢʪʨʦʥʥʦʪʦ ʫʯʝʙʥʦ 
ʩʲʜʲʨʞʘʥʠʝ ʟʘ ʢʫʨʩʘ, ʢʘʢʪʦ ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʥʝʛʦ ʜʨʫʛʠ ʝʣʝʤʝʥʪʠ ʥʘ e-
ʦʙʫʯʝʥʠʝʪʦ ʩʣʝʜʚʘʪ ʧʦʜʭʦʜʘ, ʦʩʥʦʚʘʥ ʥʘ óʠʥʚʘʨʠʘʥʪʥʦʩʪʪʘô ʧʨʠ ʧʨʝʜʩʪʘʚʷʥʝ 
ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ [1]. ʉ ʮʝʣ, ʟʘ ʢʫʨʩʘ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʠʜʝʠʪʝ ʥʘ e-
Learning 2.0, ʚ ʩʨʝʜʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ Moodle ʩʘ ʠʥʪʝʛʨʠʨʘʥʠ 
ʨʘʟʣʠʯʥʠ WEB 2.0 ʠʥʩʪʨʫʤʝʥʪʠ, ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʫʯʝʥʝʪʦ ʠ ʦʙʫʯʝʥʠʝʪʦ, ʢʘʢʪʦ ʩʣʝʜʚʘ: 

- Blogs ï ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʩʲʚʤʝʩʪʥʦ 
ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʢʫʨʩʦʚʠ ʨʘʙʦʪʠ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʜʠʩʢʫʩʠʠ; 

- RSS ï ʟʘ ʩʧʘʟʚʘʥʝ ʥʘ ʚʨʝʤʝʚʠʷ ʛʨʘʬʠʢ ʥʘ ʝʪʘʧʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, 
ʩʚʦʝʚʨʝʤʝʥʥʦ ʠʥʬʦʨʤʠʨʘʥʝ, ʟʘ ʢʦʥʪʨʦʣ ʦʪ ʩʪʨʘʥʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ; 

- ʉʦʮʠʘʣʥʠ ʤʨʝʞʠ ʠ ʩʦʮʠʘʣʝʥ ʙʫʢʤʘʨʢʠʥʛ ï ʟʘ ʩʬʦʨʤʠʨʘʥʝ ʥʘ ʛʨʫʧʠ ʧʦ 
ʠʥʪʝʨʝʩʠ, ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ, ʧʨʠ ʠʟʫʯʘʚʘʥʝ ʥʘ 
ʥʦʚʠ ʧʦʥʷʪʠʷ, ʫʩʚʦʷʚʘʥʝ ʥʘ ʤʝʪʦʜʠʪʝ ʥʘ ʦʙʦʙʱʝʥʠʝʪʦ ʠ ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ; 

- Podcast ï ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʘʫʜʠʦ-/ʚʠʜʝʦ-ʣʝʢʮʠʠ, ʦʥʘʛʣʝʜʷʚʘʥʝ, 
ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ; 

- ʉʨʝʜʠ ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʬʘʡʣʦʚʝ ʠ ʤʫʣʪʠʤʝʜʠʡʥʦ ʩʲʜʲʨʞʘʥʠʝ ï ʟʘ 
ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʦʩʥʦʚʥʦ ʠʣʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʟʘ 
ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʨʦʝʢʪʠ ʠ ʢʫʨʩʦʚʠ ʨʘʙʦʪʠ, ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ, ʦʮʝʥʷʚʘʥʝ ʦʪ 
ʩʪʨʘʥʘ ʥʘ ʜʨʫʛʠʪʝ ʫʯʘʩʪʥʠʮʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʜʨ. 

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʈʘʙʦʪʘʪʘ ʝ ʯʘʩʪʠʯʥʦ ʬʠʥʘʥʩʠʨʘʥʘ ʦʪ ʧʨʦʝʢʪ ɼ002-308 ʢʲʤ ʅʘʮʠʦʥʘʣʥʠʷ 
ʬʦʥʜ ʟʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. 
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ʈʝʟʶʤʝ: ʉʲʚʨʝʤʝʥʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʦʩʠʛʫʨʷʚʘʪ 
ʘʣʪʝʨʥʘʪʠʚʠ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʪʨʘʜʠʮʠʦʥʥʠ ʧʦʜʭʦʜʠ ʧʨʠ ʩʲʚʤʝʩʪʥʘʪʘ ʨʘʙʦʪʘ ʩ 
ʜʦʢʫʤʝʥʪʠ. ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʝ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʠ ʧʨʝʜʣʦʞʘʪ 
ʠʥʩʪʨʫʤʝʥʪʠ, ʯʨʝʟ ʢʦʠʪʦ ʜʘ ʩʝ ʫʣʝʩʥʠ ʚ ʤʘʢʩʠʤʘʣʥʘ ʩʪʝʧʝʥ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 
ʨʘʟʣʠʯʥʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʜʝʡʥʦʩʪʠ, ʦʙʩʣʫʞʚʘʱʠ ʦʪʯʠʪʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʘ ʥʘ 
ʦʙʫʯʝʥʠʝ ʚ ʝʜʥʘ ʢʘʪʝʜʨʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʩ ʜʦʢʫʤʝʥʪʠ, ʦʬʠʩ ʧʘʢʝʪʠ, ʦʙʣʘʯʥʘ ʪʝʭʥʦʣʦʛʠʷ  

1. ʌʛʧʝ 

ʉʲʱʥʦʩʪʪʘ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʧʨʝʜʧʦʣʘʛʘ 
ʥʝʧʨʝʢʲʩʥʘʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ 
ʯʣʝʥʦʚʝʪʝ ʠʤ. ʅʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʩʪʘʚʘ ʚʲʧʨʦʩ ʟʘ ʨʘʙʦʪʘ ʧʦ ʦʙʱʠ ʧʨʦʝʢʪʠ, 
ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʜʝʡʥʦʩʪʠ ʠʣʠ ʜʨʫʛʠ, ʧʨʦʮʝʩʠʪʝ 
ʥʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʚʠʥʘʛʠ ʩʘ ʧʨʝʜʧʦʣʘʛʘʣʠ ʩʝʨʠʦʟʥʘ ʧʦʜʛʦʪʦʚʢʘ ʠ 
ʩʲʦʙʨʘʟʷʚʘʥʝ ʩ ʨʝʜʠʮʘ ʬʘʢʪʦʨʠ, ʟʘ ʜʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʤʘʢʩʠʤʘʣʥʦ ʝʬʝʢʪʠʚʥʠ. 
ʉʲʚʨʝʤʝʥʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ 
ʦʩʠʛʫʨʷʚʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʘʣʪʝʨʥʘʪʠʚʠ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʪʨʘʜʠʮʠʦʥʥʠ 
ʧʦʜʭʦʜʠ ʧʨʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʩʲʚʤʝʩʪʥʘʪʘ ʨʘʙʦʪʘ. ʅʦʚʠʪʝ ʧʦʜʭʦʜʠ 
ʧʨʝʜʧʦʣʘʛʘʪ ʤʥʦʛʦ ʧʦ-ʣʝʩʥʦ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʩʲʚʤʝʩʪʥʘʪʘ ʨʘʙʦʪʘ, ʢʘʪʦ 
ʩʲʱʝʚʨʝʤʝʥʥʦ ʢʘʯʝʩʪʚʦʪʦ ʠ ʧʦʩʪʠʛʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʜʦʙʨʠ [1]. 
ʅʘʡ-ʤʘʣʢʦʪʦ ʧʨʝʜʠʤʩʪʚʦ ʝ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 
ʬʠʟʠʯʝʩʢʦʪʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʚʨʝʤʝʚʠʪʝ ʛʨʘʥʠʮʠ.  

ɺ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, 
ʧʨʠʣʘʛʘʪ ʩʝ ʨʘʟʥʦʦʙʨʘʟʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʨʘʟʨʘʙʦʪʚʘʪ ʩʝ ʩʨʝʜʠ ʟʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʟʘ ʜʘ ʩʝ ʦʪʛʦʚʦʨʠ ʥʘ ʥʦʚʠʪʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘ 
ʦʙʫʯʘʚʘʥʠʪʝ. ɺʩʠʯʢʠ ʫʩʠʣʠʷ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʤʦʜʝʨʥʠʟʠʨʘʥʝ ʥʘ ʫʯʝʙʥʠʷ 
ʧʨʦʮʝʩ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʤʫ ʘʩʧʝʢʪʠ ï ʤʘʪʝʨʠʘʣʥʦ, ʪʝʭʥʦʣʦʛʠʯʥʦ, ʩʦʬʪʫʝʨʥʦ ʠ 
ʫʧʨʘʚʣʝʥʩʢʦ. ʃʠʧʩʚʘʪ ʠʣʠ ʩʘ ʤʥʦʛʦ ʩʢʲʧʠ ʨʝʰʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 
ʝʞʝʜʥʝʚʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, ʢʦʷʪʦ ʦʩʚʝʥ ʟʘʜʲʣʞʝʥʠʷ ʟʘ 
ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʫʯʝʙʝʥ ʧʨʦʮʝʩ, ʚʢʣʶʯʚʘ ʠ ʧʦʧʲʣʚʘʥʝʪʦ ʥʘ ʩʧʨʘʚʢʠ, ʢʦʠʪʦ 
ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʦʙʦʙʱʝʥʠ ʠ ʠʟʧʨʘʪʝʥʠ ʜʦ ʩʲʦʪʚʝʪʥʦʪʦ ʥʠʚʦ ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ 
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ʥʘ ʬʘʢʫʣʪʝʪʘ. ʆʙʠʢʥʦʚʝʥʦ ʪʝʟʠ ʜʝʡʥʦʩʪʠ ʦʪʥʝʤʘʪ ʚʨʝʤʝ, ʘ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʚʲʨʰʘʪ ʝʞʝʜʥʝʚʥʦ. ʊʝ ʥʝ ʠʟʠʩʢʚʘʪ ʩʧʝʮʠʘʣʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ, ʨʫʪʠʥʥʠ ʩʘ ʠ 
ʩʣʝʜʦʚʘʪʝʣʥʦ ʤʦʛʘʪ ʜʘ ʩʝ ʚʲʟʣʦʞʘʪ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʩʠʩʪʝʤʠ.  

ʈʘʙʦʪʘʪʘ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʠ ʧʨʦʝʢʪʠ ʠ ʧʨʦʛʨʘʤʠ ʥʘʣʘʛʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ 
ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʬʠʟʠʯʝʩʢʠ ʠ 
ʚʨʝʤʝʚʦ ʨʘʟʜʝʣʝʥʠ.  

ɿʘ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʩʧʦʤʝʥʘʪʠʪʝ ʧʦ-ʛʦʨʝ ʧʨʦʮʝʩʠ, ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʦʬʪʫʝʨʥʠ ʨʝʰʝʥʠʷ ʟʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʠ 
ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ.  

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʝ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʠ ʧʨʝʜʣʦʞʘʪ ʠʥʩʪʨʫʤʝʥʪʠ, 
ʯʨʝʟ ʢʦʠʪʦ ʜʘ ʩʝ ʫʣʝʩʥʠ ʚ ʤʘʢʩʠʤʘʣʥʘ ʩʪʝʧʝʥ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ 
ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʜʝʡʥʦʩʪʠ, ʦʙʩʣʫʞʚʘʱʠ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʥʝʛʦʚʦʪʦ 
ʦʪʯʠʪʘʥʝ ʚ ʢʘʪʝʜʨʘʪʘ. 

2. ʅʧʫʡʛʡ, ʡʝʞʸ, ʠʙʝʙʰʙ 

ɺ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʜʝʡʥʦʩʪʠʪʝ ʚ ʝʜʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʥʩʪʠʪʫʮʠʷ, ʥʘʧʨʠʤʝʨ 
ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ, ʧʨʝʜʧʦʣʘʛʘʪ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʥʘ ʢʦʣʝʛʠ ʧʦ ʦʙʱʠ ʜʦʢʫʤʝʥʪʠ ï 
ʪʝʢʩʪʦʚʠ, ʝʣʝʢʪʨʦʥʥʠ ʪʘʙʣʠʮʠ, ʧʨʝʟʝʥʪʘʮʠʠ ʠ ʪ.ʥ. ʆʙʤʝʥʲʪ ʥʘ ʬʘʡʣʦʚʝ ʧʦ 
ʧʦʱʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʩʯʠʪʘ ʢʘʪʦ ʦʩʪʘʨʷʣ, ʥʝʝʬʝʢʪʠʚʝʥ ʠ ʥʝ ʦʩʦʙʝʥʦ ʫʜʦʙʝʥ 
ʧʦʜʭʦʜ. 

ʋʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷʪʘ, ʢʦʷʪʦ ʩʲʧʲʪʩʪʚʘ ʨʘʙʦʪʘʪʘ ʥʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, ʥʘʣʘʛʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʀʂʊ ʥʝ ʩʘʤʦ ʚ ʧʨʦʮʝʩʘ 
ʥʘ ʦʙʫʯʝʥʠʝ, ʥʦ ʠ ʚ ʧʨʦʮʝʩʠʪʝ ʥʘ ʝʞʝʜʥʝʚʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠ, ʧʨʝʜʘʚʘʥʝʪʦ 
ʠʤ ʥʘ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʫʧʨʘʚʣʝʥʠʝ, ʢʘʢʪʦ ʠ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʦʙʦʙʱʝʥʘ 
ʠʥʬʦʨʤʘʮʠʷ.  

ɺʲʟʧʨʠʝʤʘʥʝʪʦ ʥʘ ʠʜʝʷʪʘ ʟʘ ʙʝʟʭʘʨʪʠʝʥ ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʩʲʱʦ 
ʦʢʘʟʚʘ ʩʚʦʝʪʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʥʘʩʦʯʚʘʥʝ ʥʘ ʫʩʠʣʠʷʪʘ ʚ ʪʲʨʩʝʥʝ ʥʘ ʨʝʰʝʥʠʷ ʟʘ 
ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʨʘʙʦʪʘʪʘ ʤʝʞʜʫ ʢʦʣʝʛʠ. 

ɼʦʧʲʣʥʠʪʝʣʥʦ ʠʟʠʩʢʚʘʥʝ ʝ ʩʧʘʟʚʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʜʦʢʫʤʝʥʪʥʠ 
ʩʪʘʥʜʘʨʪʠ, ʥʘʧʨʠʤʝʨ ISO 9001, ʩʧʦʨʝʜ ʢʦʠʪʦ ʦʧʝʨʘʪʠʚʥʠʪʝ ʜʦʢʫʤʝʥʪʠ ʠʤʘʪ 
ʟʘʜʲʣʞʠʪʝʣʥʘ ʬʦʨʤʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʩʪʨʫʢʪʫʨʘ.  

ɺ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʨʘʟʚʠʪʠʝ ʥʘ 
ʧʨʠʣʦʞʝʥʠʷʪʘ ʟʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ. ʊʝ ʩʘ ʥʘʩʦʯʝʥʠ ʧʨʝʜʠ ʚʩʠʯʢʦ ʢʲʤ ʙʠʟʥʝʩʘ 
ʠ ʦʙʩʣʫʞʚʘʪ ʨʘʟʣʠʯʥʠ ʜʝʡʥʦʩʪʠ ʚ ʦʬʠʩʘ. ʄʦʞʝ ʜʘ ʩʝ ʪʚʲʨʜʠ, ʯʝ ʜʝʡʥʦʩʪʠʪʝ ʚ 
ʝʜʥʘ ʢʘʪʝʜʨʘ/ʬʘʢʫʣʪʝʪ ʥʝ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩʲʱʝʩʪʚʝʥʦ ʦʪ ʪʝʟʠ ʚ ʝʜʠʥ ʦʬʠʩ. ɿʘ 
ʩʲʞʘʣʝʥʠʝ ʠʜʝʠʪʝ ʟʘ ʠʥʦʚʘʪʠʚʥʠ ʧʦʜʭʦʜʠ ʧʨʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʠ, ʚ 
ʢʦʠʪʦ ʫʯʘʩʪʚʘʪ ʤʥʦʛʦ ʭʦʨʘ, ʩʝ ʚʲʟʧʨʠʝʤʘʪ ʧʦ-ʙʲʨʟʦ ʦʪ ʙʠʟʥʝʩʘ, ʦʪʢʦʣʢʦʪʦ ʦʪ 
ʘʢʘʜʝʤʠʯʥʦʪʦ ʦʙʱʝʩʪʚʦ. 
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3. ɾʤʞʣʫʩʧʦʦʙ ʥʙʫʞʩʡʙʤʦʙ ʣʦʡʜʙ: ʡʝʞʸ ʡ ʝʧʣʬʥʞʦʫ ð ʯʞʤ  

ʄʘʪʝʨʠʘʣʥʘʪʘ ʢʥʠʛʘ ʝ ʝʜʠʥ ʟʘʜʲʣʞʠʪʝʣʝʥ ʜʦʢʫʤʝʥʪ, ʩ ʢʦʡʪʦ ʩʝ ʨʘʙʦʪʠ 
ʝʞʝʜʥʝʚʥʦ. ʊʲʨʩʠ ʩʝ ʨʝʰʝʥʠʝ ʥʘ ʟʘʜʘʯʘʪʘ ʚ ʜʚʝ ʥʘʩʦʢʠ:  

1. ʉʲʟʜʘʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠ ʚʩʝʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣ ʚ ʫʜʦʙʥʦ ʟʘ ʥʝʛʦ ʤʷʩʪʦ 
ʠ ʚʨʝʤʝ ʜʘ ʦʪʨʘʟʷʚʘ ʚʟʝʪʠʪʝ ʯʘʩʦʚʝ ʠ ʧʨʝʜʘʜʝʥʠʷ ʫʯʝʙʝʥ ʤʘʪʝʨʠʘʣ. 

2. ʀʟʧʦʣʟʚʘʥʝ ʥʘ cloud computing (ʦʙʣʘʯʥʠ ʪʝʭʥʦʣʦʛʠʠ) ʧʨʠʣʦʞʝʥʠʷʪʘ ʚ 
ʝʞʝʜʥʝʚʥʘʪʘ ʨʘʙʦʪʘ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʘʩʪʦʷʱʝʪʦ ʠʟʩʣʝʜʚʘʥʝ ʱʝ ʩʝ ʦʪʨʘʟʷʪ ʠ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʥʘ 
ʩʪʫʜʝʥʪʠʪʝ. ʊʝ ʱʝ ʫʩʚʦʷʪ ʨʘʙʦʪʘ ʩ ʧʦʜʙʨʘʥʠ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʩʲʚʤʝʩʪʥʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʧʨʦʜʫʢʪʠ, ʢʦʝʪʦ ʱʝ ʙʲʜʝ ʝʜʥʘ ʧʦʣʝʟʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʧʨʠ 
ʦʙʱʠ ʧʨʦʝʢʪʠ ʧʦ ʚʨʝʤʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʠʤ, ʢʘʢʪʦ ʠ ʥʘ ʧʦ-ʢʲʩʝʥ ʝʪʘʧ ʥʘ ʪʷʭʥʘʪʘ 
ʨʝʘʣʠʟʘʮʠʷ ʚ ʢʦʥʢʨʝʪʥʘ ʦʙʣʘʩʪ ʦʪ ʙʠʟʥʝʩʘ. 

4. ʊʩʞʝʪʫʛʙ ʠʙ ʪʳʛʥʞʪʫʦʙ ʩʙʚʧʫʙ  

ʇʲʨʚʦʥʘʯʘʣʥʦ ʩʦʬʪʫʝʨʲʪ ʟʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʝ ʩʲʟʜʘʜʝʥ ʩ ʠʜʝʷʪʘ ʜʘ 
ʙʲʜʝ ʠʟʧʦʣʟʚʘʥ ʦʪ ʛʨʫʧʘ (groupware) ʧʦʪʨʝʙʠʪʝʣʠ. ʉ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʀʂʊ ʪʦʟʠ 
ʪʠʧ ʩʦʬʪʫʝʨ ʟʘʧʦʯʚʘ ʜʘ ʠʟʧʦʣʟʚʘ ʫʝʙ ʢʘʪʦ ʩʨʝʜʘ, ʚ ʢʦʷʪʦ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ, ʠ 
ʪʦʡ ʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʧʦʥʷʪʠʝʪʦ Web 2.0 [2]. 

ʉʪʝʧʝʥʪʘ ʥʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʦʪ ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ 
ʠ ʧʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ 
ʥʘ ʥʷʢʦʣʢʦ ʛʨʫʧʠ: 

- ʊʩʞʝʪʫʛʙ ʠʙ ʣʧʥʬʦʡʣʙʯʡʸ: ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ ʯʣʝʥʦʚʝʪʝ ʥʘ 
ʝʢʠʧʘ; 

- ʊʩʞʝʪʫʛʙ ʠʙ ʣʧʦʭʞʩʞʦʯʡʡ: ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʠʥʪʝʨʘʢʪʠʚʥʘ ʨʘʙʦʪʘ ʟʘ 
ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʧʦʩʪʘʚʝʥʘ ʮʝʣ; 

- ʊʩʞʝʪʫʛʙ ʠʙ ʪʳʛʥʞʪʫʦʧ ʬʨʩʙʛʤʞʦʡʞ (ʣʧʧʩʝʡʦʡʩʙʦʞ) ï ʧʨʝʜʩʪʘʚʠʪʝʣʠʪʝ 
ʥʘ ʪʘʟʠ ʛʨʫʧʘ ʧʨʝʜʦʩʪʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ 
ʛʨʫʧʦʚʘʪʘ ʨʘʙʦʪʘ ʥʘ ʯʣʝʥʦʚʝʪʝ ʥʘ ʝʢʠʧʘ [1, 2]. ʊʝʟʠ ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʷʚʘʪ 
ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʧʦ ʦʙʱʠ ʜʦʢʫʤʝʥʪʠ, ʢʘʪʦ ʨʘʙʦʪʘʪʘ ʝ ʨʘʟʧʨʝʜʝʣʝʥʘ 
ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʫʯʘʩʪʥʠʮʠ ʠ ʚʩʝʢʠ ʧʦʜʛʦʪʚʷ ʦʪʜʝʣʝʥ ʬʨʘʛʤʝʥʪ ʦʪ ʦʙʱʠʷ 
ʢʨʘʝʥ ʨʝʟʫʣʪʘʪ. ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʠʥʪʝʨʬʝʡʩʘ ʧʨʠʣʦʞʝʥʠʷʪʘ ʧʨʝʜʣʘʛʘʪ 
ʧʦʟʥʘʪʘ ʩʨʝʜʘ ʟʘ ʨʘʙʦʪʘ, ʢʦʷʪʦ ʥʝ ʩʝ ʦʪʣʠʯʘʚʘ ʩʲʱʝʩʪʚʝʥʦ ʥʠʪʦ ʧʦ ʚʲʥʰʥʘ 
ʬʦʨʤʘ, ʥʠʪʦ ʧʦ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʦʪ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʦʬʠʩ ʧʘʢʝʪʠ. 

ʉʲʚʨʝʤʝʥʥʠʪʝ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʧʦ ʜʦʢʫʤʝʥʪʠ ʦʪ 
ʨʘʟʣʠʯʝʥ ʪʠʧ ʩʝ ʙʘʟʠʨʘʪ ʥʘ ʦʙʣʘʯʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ʊʦʚʘ ʛʠ ʧʨʘʚʠ ʦʱʝ ʧʦ-
ʫʜʦʙʥʠ ʟʘ ʨʘʙʦʪʘ ʠ ʩʧʦʤʘʛʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʜʝʡʥʦʩʪʪʘ ʥʘ 
ʦʨʛʘʥʠʟʘʮʠʷʪʘ. 
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5. ʈʩʡʤʧʟʞʦʡʸ ʡ ʬʪʤʬʜʡ ʠʙ ʪʳʛʥʞʪʫʦʙ ʩʙʚʧʫʙ ʪ ʝʧʣʬʥʞʦʫʡ ð ʧʚʞʣʫ ʦʙ 
ʨʩʧʬʰʛʙʦʞʫʧ 

ʅʘʣʠʯʥʠʪʝ ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ, ʧʨʝʜʦʩʪʘʚʷʱʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ 
ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʧʦ ʜʦʢʫʤʝʥʪʠ, ʩʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʤʥʦʛʦ 
ʢʘʪʦ ʙʨʦʡ. ʏʘʩʪ ʦʪ ʪʷʭ ʩʘ ʩʚʦʙʦʜʥʠ ʟʘ ʧʦʣʟʚʘʥʝ, ʢʦʝʪʦ ʝ ʧʨʠʯʠʥʘ ʟʘ ʪʷʭʥʦʪʦ ʧʦ-
ʛʦʣʷʤʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʧʨʝʜʧʦʯʠʪʘʥʝ. ɿʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʠʜʝʷʪʘ ʟʘ 
ʝʣʝʢʪʨʦʥʥʘ ʤʘʪʝʨʠʘʣʥʘ ʢʥʠʛʘ ʚ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʩʘ ʥʘʧʨʘʚʝʥʠ ʧʨʦʫʯʚʘʥʠʷ ʠ 
ʝʢʩʧʝʨʠʤʝʥʪʠ ʩʘʤʦ ʟʘ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʪʷʭ. ʂʨʠʪʝʨʠʠʪʝ ʧʨʠ ʧʦʜʙʦʨʘ ʥʘ ʩʨʝʜʩʪʚʘ 
ʩʘ ʜʝʬʠʥʠʨʘʥʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠ ʩʘ ʩʣʝʜʥʠʪʝ: 

- ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʣʘʯʥʘ ʪʝʭʥʦʣʦʛʠʷ; 

- ʫʜʦʙʝʥ ʠʥʪʝʨʬʝʡʩ; 

- ʠʟʙʷʛʚʘʥʝ ʥʘ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʨʩʠʠ ʥʘ ʝʜʠʥ ʠ ʩʲʱ ʜʦʢʫʤʝʥʪ; 

- ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʙʦʙʱʘʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ; 

- ʟʘʱʠʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʧʫʙʣʠʯʝʥ ʜʦʩʪʲʧ. 

1. DropBox ʝ Web-ʙʘʟʠʨʘʥʘ ʫʩʣʫʛʘ ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʜʘʥʥʠ, ʯʨʝʟ ʢʦʷʪʦ 
ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʩʠʥʭʨʦʥʠʟʠʨʘʪ ʠ ʩʧʦʜʝʣʷʪ ʩʚʦʠʪʝ ʬʘʡʣʦʚʝ ʩ ʜʨʫʛʠ 
ʧʦʪʨʝʙʠʪʝʣʠ. DropBox ʝ ʫʜʦʙʝʥ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʦʪ ʝʜʠʥ ʧʦʪʨʝʙʠʪʝʣ ʩ ʥʷʢʦʣʢʦ 
ʫʩʪʨʦʡʩʪʚʘ ï ʈʉ, ʣʘʧʪʦʧ, ʪʘʙʣʝʪ, ʤʦʙʠʣʥʦ ʫʩʪʨʦʡʩʪʚʦ ʠ ʪ.ʥ. ɹʣʘʛʦʜʘʨʝʥʠʝ ʥʘ 
ʠʟʧʦʣʟʚʘʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ, ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ. ʉʣʝʜ 
ʠʥʩʪʘʣʠʨʘʥʝʪʦ ʥʘ DropBox ʥʘ ʣʦʢʘʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʩʝ ʩʲʟʜʘʚʘ ʧʘʧʢʘ Dropbox 
ʚ My Documents ʠ ʚʩʠʯʢʠ ʬʘʡʣʦʚʝ, ʢʦʠʪʦ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʪʘʟʠ ʧʘʧʢʘ ʩʝ ʢʘʯʚʘʪ ʥʘ 
Dropbox ʩʲʨʚʲʨʠʪʝ ʠ ʩʝ ʩʠʥʭʨʦʥʠʟʠʨʘʪ ʩ ʦʩʪʘʥʘʣʠʪʝ ʢʣʠʝʥʪʠ ʠʣʠ ʫʩʪʨʦʡʩʪʚʘ 
ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʘʢʘʫʥʪ [3, 4]. 

ʆʧʠʪʲʪ ʥʠ ʧʦʢʘʟʘ, ʯʝ ʪʘʟʠ ʫʩʣʫʛʘ ʝ ʧʦʜʭʦʜʷʱʘ ʧʨʠ ʨʘʙʦʪʘ ʚ ʝʢʠʧ, ʪʲʡ ʢʘʪʦ 
ʨʘʟʣʠʯʥʠʪʝ ʯʣʝʥʦʚʝ ʥʘ ʝʢʠʧʘ ʠʤʘʪ ʜʦʩʪʲʧ ʜʦ ʥʘʣʠʯʥʠʪʝ ʬʘʡʣʦʚʝ. ʉʲʱʝʩʪʚʝʥ 
ʧʨʦʙʣʝʤ ʚʲʟʥʠʢʚʘ ʧʨʠ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʥʷʢʦʣʢʦ ʧʦʪʨʝʙʠʪʝʣʠ ʩʝ ʦʧʠʪʚʘʪ ʜʘ 
ʨʘʙʦʪʷʪ ʩ ʝʜʠʥ ʠ ʩʲʱ ʬʘʡʣ. ʇʦʣʫʯʘʚʘʪ ʩʝ ʨʘʟʣʠʯʥʠ ʚʝʨʩʠʠ ʥʘ ʜʦʢʫʤʝʥʪʘ, 
ʢʦʠʪʦ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʢʘʪʦ ʦʪʜʝʣʥʠ ʬʘʡʣʦʚʝ ʠ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʪʨʷʙʚʘ ʜʘ ʛʠ 
ʦʨʛʘʥʠʟʠʨʘʪ. ʊʦʚʘ ʝ ʜʦʧʲʣʥʠʪʝʣʥʘ ʨʘʙʦʪʘ ʠ ʩʲʱʝʩʪʚʫʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʟʘʛʫʙʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ. 

2. Microsoft SharePoint ʝ ʧʨʦʝʢʪʠʨʘʥ ʜʘ ʦʙʩʣʫʞʚʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʚ 
ʰʝʩʪ ʥʘʧʨʘʚʣʝʥʠʷ: ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘ ʩʘʡʪʦʚʝ, ʩʨʝʜʩʪʚʘ ʟʘ ʢʦʤʧʦʟʠʨʘʥʝ ʥʘ 
ʙʠʟʥʝʩ ʨʝʰʝʥʠʷ, ʧʦʜʜʨʲʞʢʘ ʥʘ ʦʙʱʥʦʩʪʠ, ʩʚʲʨʟʘʥʦ ʪʲʨʩʝʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʠ ʙʠʟʥʝʩ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʟʭʦʜʥʘ 
ʠʥʬʦʨʤʘʮʠʷ. ʇʦʪʨʝʙʠʪʝʣʷʪ ʠʤʘ ʜʦʩʪʲʧ ʜʦ ʠʟʢʣʶʯʠʪʝʣʥʦ ʜʦʙʨʝ ʦʨʛʘʥʠʟʠʨʘʥ 
ʧʦʤʦʱʝʥ ʮʝʥʪʲʨ ʟʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ SharePoint [5]. ɺʲʧʨʝʢʠ ʪʦʚʘ 
ʧʨʠʣʦʞʝʥʠʝʪʦ ʠʤʘ ʫʩʣʦʞʥʝʥʠ ʥʘʩʪʨʦʡʢʠ. ʅʘʰʠʷʪ ʦʧʠʪ ʜʘ ʧʨʠʣʦʞʠʤ Microsoft 
SharePoint ʟʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʤʘʪʝʨʠʘʣʥʘ ʢʥʠʛʘ ʥʝ ʙʝʰʝ ʫʩʧʝʰʝʥ ʧʦʨʘʜʠ ʪʦʚʘ, 
ʯʝ ʩʝ ʠʟʠʩʢʚʘ ʜʦʩʪʘ ʧʦʚʝʯʝ ʚʨʝʤʝ ʜʦʢʘʪʦ ʧʦʪʨʝʙʠʪʝʣʷʪ ʥʘʚʣʝʟʝ ʚ ʥʝʛʦʚʠʪʝ 
ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʦʩʦʙʝʥʦʩʪʠʪʝ. ʆʩʚʝʥ ʪʦʚʘ SharePoint ʠʤʘ ʘʥʘʣʦʛʠʯʥʠ ʧʨʦʙʣʝʤʠ 
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ʩ DropBox ʧʨʠ ʝʜʥʦʚʨʝʤʝʥʥʘ ʨʘʙʦʪʘ ʥʘ ʧʦʚʝʯʝ ʧʦʪʨʝʙʠʪʝʣʠ ʩ ʤʥʦʛʦ ʬʘʡʣʦʚʠ 
ʚʝʨʩʠʠ.  

3. Google ɽʧʣʬʥʞʦʫʡ ʝ ʩʨʝʜʩʪʚʦ ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ ʩʧʦʜʝʣʷʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠ 
ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ ʚ ʤʨʝʞʘʪʘ. ʅʘʣʠʮʝ ʩʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʝʭʚʲʨʣʷʥʝ ʥʘ 
ʜʦʢʫʤʝʥʪʠ ʤʝʞʜʫ ʥʘʩʪʦʣʥʠ ʧʨʠʣʦʞʝʥʠʷ ʠ Google ɼʦʢʫʤʝʥʪʠ ʠ ʟʘ ʩʲʚʤʝʩʪʥʦ 
ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʬʘʡʣʦʚʝ ʠ ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦʤʝʥʠ ʚ ʪʷʭ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. 
ʅʘʣʠʯʠʝʪʦ ʥʘ ʩʨʝʜʩʪʚʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʠ (ʯʘʪ) ʧʦʜʦʙʨʷʚʘ ʧʨʦʮʝʩʠʪʝ ʥʘ 
ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ. ɺʲʟʤʦʞʥʦ ʝ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʭʨʦʥʦʣʦʛʠʷʪʘ ʥʘ ʧʨʦʤʝʥʠʪʝ 
ʥʘ ʚʩʝʢʠ ʜʦʢʫʤʝʥʪ ï ʦʪ ʢʦʛʦ ʩʘ ʥʘʧʨʘʚʝʥʠ ʠ ʢʦʛʘ [6]. ʉʨʝʱʘʪ ʩʝ ʟʘʪʨʫʜʥʝʥʠʷ ʩ 
ʧʦʷʚʘʪʘ ʥʘ ʥʝʢʦʥʪʨʦʣʠʨʘʥʠ ʚʝʨʩʠʠ ʥʘ ʜʦʢʫʤʝʥʪʘ. 

4. ɽʩʬʜʡ ʨʩʧʬʰʞʦʡ ʪʩʞʝʪʫʛʙ. ʈʘʟʛʣʝʜʘʥʠ ʩʘ ʠ ʜʨʫʛʠ ʠʥʩʪʨʫʤʝʥʪʠ ʠ 
ʫʩʣʫʛʠ ʢʘʪʦ  

- Cloud Office for documents, ThinkFree [7], ʢʦʝʪʦ ʝ ʧʣʘʪʝʥʦ ʠ  

- SmartShare ï Ăʩʦʬʪʫʝʨ-ʢʘʪʦ-ʫʩʣʫʛʘò ʨʝʰʝʥʠʝ ʟʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʠ 
ʢʦʤʫʥʠʢʘʮʠʷ. ʇʨʠʪʝʞʘʚʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʬʘʡʣʦʚʝ ʠ 
ʜʦʢʫʤʝʥʪʠ; ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʠ ʢʦʤʫʥʠʢʘʮʠʷ. ʇʨʝʜʣʘʛʘ ʩʝ ʥʘ ʘʙʦʥʘʤʝʥʪʝʥ 
ʧʨʠʥʮʠʧ [8].  

5. Zoho ʝ ʠʟʙʨʘʥ ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʠʜʝʷʪʘ ʥʘ ʥʘʩʪʦʷʱʠʷ 
ʧʨʦʝʢʪ. ʆʮʝʥʷʚʘʤʝ ʛʦ ʢʘʪʦ ʤʥʦʛʦ ʜʦʙʲʨ ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ ʛʨʫʧʘʪʘ ʥʘ 
ʧʨʠʣʦʞʝʥʠʷʪʘ ʟʘ ʩʧʦʜʝʣʷʥʝ ʠ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ. 

ʀʤʝʪʦ Zoho ʠʜʚʘ ʦʪ ʩʲʢʨʘʱʝʥʠʝ ʧʦ ʜʫʤʠʪʝ Ăsmall office home officeñ. 
ʇʲʨʚʦʥʘʯʘʣʥʦ Zoho ʝ ʨʘʟʨʘʙʦʪʝʥ ʠ ʥʘʩʦʯʝʥ ʢʲʤ ʤʘʣʢʠʷ ʙʠʟʥʝʩ, ʥʦ ʧʦʩʪʝʧʝʥʥʦ 
ʩʝ ʚʢʣʶʯʚʘʪ ʨʝʜʠʮʘ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʠʪʦ ʛʦ ʧʨʘʚʷʪ ʜʦʩʪʘʪʲʯʥʦ ʫʜʦʙʝʥ ʠ ʟʘ 
ʩʨʝʜʥʠʷ ʙʠʟʥʝʩ [9]. 

ʊʦʚʘ ʝ ʫʩʣʫʛʘ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʦʪ ʚʠʜʘ ʦʙʣʘʯʥʘ ʪʝʭʥʦʣʦʛʠʷ (Cloud 
computing service). Zoho ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʯʨʝʟ ʀʥʪʝʨʥʝʪ ʢʘʪʦ ʫʩʣʫʛʘ ʠ 
ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠʤʘʪ ʜʦʩʪʲʧ ʜʦ ʧʨʠʣʦʞʝʥʠʷʪʘ ʠ ʜʦʢʫʤʝʥʪʠʪʝ ʩʠ ʦʪ ʚʩʷʢʘ ʪʦʯʢʘ 
ʧʦ ʚʩʷʢʦ ʚʨʝʤʝ, ʙʝʟ ʜʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʠʥʩʪʘʣʠʨʘʪ ʩʦʬʪʫʝʨ, ʥʝʦʙʭʦʜʠʤ ʠʤ ʝ 
ʩʘʤʦ ʙʨʘʫʟʝʨ. 

ʇʨʝʜʣʘʛʘʪ ʩʝ 20-24 ʧʨʠʣʦʞʝʥʠʷ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʪ 
ʧʦʪʨʝʙʠʪʝʣʠʪʝ. 

ɼʦʢʫʤʝʥʪʠʪʝ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʦʥʣʘʡʥ ʠ ʧʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ ʝ ʚʲʟʤʦʞʥʦ ʜʘ 
ʙʲʜʘʪ ʧʫʙʣʠʢʫʚʘʥʠ, ʩʧʦʜʝʣʷʥʠ ʠ ʧʦ ʪʷʭ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʝʜʥʦʚʨʝʤʝʥʥʘ 
ʨʘʙʦʪʘ ʦʪ ʥʷʢʦʣʢʦ ʧʦʪʨʝʙʠʪʝʣʠ. ʇʨʠ ʪʦʚʘ, ʦʪ ʦʩʦʙʝʥʦ ʟʥʘʯʝʥʠʝ ʝ, ʯʝ ʩʝ ʨʘʙʦʪʠ 
ʩʘʤʦ ʩ ʝʜʥʦ ʢʦʧʠʝ ʥʘ ʜʦʢʫʤʝʥʪʘ, ʢʦʝʪʦ ʩʝ ʦʙʥʦʚʷʚʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. ʅʘʣʠʯʠʝʪʦ 
ʥʘ ʝʜʥʦ ʝʜʠʥʩʪʚʝʥʦ ʢʦʧʠʝ ʥʘ ʜʦʢʫʤʝʥʪʘ ʨʘʟʛʣʝʞʜʘʤʝ ʢʘʪʦ ʧʨʝʜʠʤʩʪʚʦ, ʟʘʱʦʪʦ 
ʪʘʢʘ ʩʝ ʠʟʙʷʛʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʤʫ ʠ ʥʷʤʘ 
ʦʙʲʨʢʚʘʥʠʷ ʤʝʞʜʫ ʘʢʪʫʘʣʥʠ ʠ ʨʘʙʦʪʥʠ ʚʝʨʩʠʠ. 

ʏʨʝʟ Zoho ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠ ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ ʩ 
ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʨʘʚʘ ʚʲʨʭʫ ʩʧʦʜʝʣʝʥ ʜʦʢʫʤʝʥʪ ʟʘ ʦʪʜʝʣʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ. 

http://www.smartshare.net/bg/benefits/
http://www.smartshare.net/bg/SignUp.htm
http://www.smartshare.net/bg/SignUp.htm
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ʆʩʦʙʝʥʦ ʮʝʥʥʦ ʝ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʥʘ ʠʩʪʦʨʠʷʪʘ ʥʘ ʜʘʜʝʥ ʜʦʢʫʤʝʥʪ, ʢʦʝʪʦ 
ʦʟʥʘʯʘʚʘ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʚʨʲʱʘʥʝ ʢʲʤ ʧʨʝʜʭʦʜʥʘ ʚʝʨʩʠʷ. 

6. ʉʞʙʤʡʠʙʯʡʸ ʦʙ ʥʙʫʞʩʡʙʤʦʙ ʣʦʡʜʙ 

ɿʘ ʮʝʣʠʪʝ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʩʝ ʩʲʟʜʘʚʘ ʜʦʢʫʤʝʥʪ ʚ Zoho Sheet. ɿʘ 
ʚʩʝʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪʜʝʣʝʥ ʨʘʙʦʪʝʥ ʣʠʩʪ, ʩʲʜʲʨʞʘʱ ʧʦʣʝʪʘ, 
ʪʠʧʠʯʥʠ ʟʘ ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʤʘʪʝʨʠʘʣʥʘ ʢʥʠʛʘ ʩʧʦʨʝʜ ʩʪʘʥʜʘʨʪʘ ʥʘ ʪʦʟʠ ʚʠʜ 
ʜʦʢʫʤʝʥʪ, ʧʨʠʝʪ ʚ ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ. ʈʘʙʦʪʥʠʷʪ ʣʠʩʪ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʝ 
ʜʦʩʪʲʧʝʥ ʩʘʤʦ ʦʪ ʥʝʛʦ. ɺ ʦʙʱʠʷ ʜʦʢʫʤʝʥʪ ʠʤʘ ʠ ʝʜʠʥ ʦʙʦʙʱʝʥ ʣʠʩʪ, ʚ ʢʦʡʪʦ ʩʝ 
ʦʙʝʜʠʥʷʚʘʪ ʜʘʥʥʠʪʝ, ʧʦʜʘʜʝʥʠ ʦʪ ʚʩʝʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣ. ʊʘʢʘ ʩʲʟʜʘʜʝʥʠʷʪ 
ʜʦʢʫʤʝʥʪ ʩʝ ʩʧʦʜʝʣʷ ʩ ʯʣʝʥʦʚʝʪʝ ʥʘ ʢʘʪʝʜʨʘʪʘ. 

 

ʌʠʛʫʨʘ 1.ʄʘʪʝʨʠʘʣʥʘʪʘ ʢʥʠʛʘ ʚ Zoho ï ʩ ʘʢʪʠʚʝʥ ʨʘʙʦʪʝʥ ʣʠʩʪ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣ. 

ɺʩʝʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣ ʚʠʞʜʘ ʩʘʤʦ ʩʚʦʷ ʨʘʙʦʪʝʥ ʣʠʩʪ ʠ ʧʦʧʲʣʚʘ ʬʦʨʤʘʪʘ, 
ʠʟʧʦʣʟʚʘʡʢʠ ʘʢʘʫʥʪʘ ʩʠ ʚ Zoho (ʌʠʛ.1). ɿʘ ʜʘ ʩʝ ʠʟʙʝʛʥʘʪ ʛʨʝʰʢʠ ʧʨʠ 
ʧʦʧʲʣʚʘʥʝʪʦ ʠʣʠ ʥʷʢʘʢʚʠ ʨʘʟʤʠʥʘʚʘʥʠʷ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʦʥʪʨʦʣʠ ï ʠʟʙʦʨ ʦʪ 
ʩʧʠʩʲʢ ʠ ʪ.ʥʘʨ. ʦʛʨʘʥʠʯʝʥʠʷ ʟʘ ʜʘʥʥʠʪʝ 

ʃʠʮʝʪʦ, ʢʦʝʪʦ ʝ ʦʪʛʦʚʦʨʥʦ ʟʘ ʦʙʦʙʱʘʚʘʥʝʪʦ ʥʘ ʬʦʨʤʠʪʝ, ʠʟʧʦʣʟʚʘ ʩʢʨʠʧʪ, 
ʯʨʝʟ ʢʦʡʪʦ ʩʝ ʦʙʝʜʠʥʷʚʘʪ ʟʘʧʠʩʠʪʝ ʟʘ ʚʩʠʯʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʩʝ ʩʦʨʪʠʨʘʪ ʧʦ 
ʜʘʪʘ (ʌʠʛ.2).  

ʉʣʝʜ ʪʦʚʘ ʜʦʢʫʤʝʥʪʲʪ ʩʝ ʦʪʧʝʯʘʪʚʘ, ʧʦʜʧʠʩʚʘ ʠ ʩʣʫʞʠ ʢʘʪʦ ʦʬʠʮʠʘʣʝʥ 
ʜʦʢʫʤʝʥʪ 751 _ OD_1.2.7 ï ʄʘʪʝʨʠʘʣʥʘ ʢʥʠʛʘ. 

7. ʀʙʣʤʷʰʞʦʡʞ, ʚʳʝʞʲʡ ʠʙʝʙʰʡ 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠ ʦʪ ʪʠʧʘ Ăʦʙʣʘʯʥʘ ʪʝʭʥʦʣʦʛʠʷñ ʟʘ ʨʘʙʦʪʘ ʧʦ 
ʩʲʚʤʝʩʪʝʥ ʜʦʢʫʤʝʥʪ ʦʪ ʥʷʢʦʣʢʦ ʧʦʪʨʝʙʠʪʝʣʷ ʝ ʧʦ-ʝʬʝʢʪʠʚʥʦ ʦʪ ʦʙʠʢʥʦʚʝʥʠʪʝ 
ʭʘʨʪʠʝʥʠ ʧʦʜʭʦʜʠ, ʟʘʱʦʪʦ ʜʦʧʫʩʢʘ ʝʜʥʦʚʨʝʤʝʥʥʘʪʘ ʨʘʙʦʪʘ ʧʦ ʜʦʢʫʤʝʥʪʠʪʝ ʠ 
ʪʷʭʥʦʪʦ ʘʚʪʦʤʘʪʠʯʥʦ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʝ ʛʘʨʘʥʪʠʨʘʥʦ. ʊʝʟʠ ʜʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʚ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʘ ʧʨʠʩʲʱʠ ʥʘ ʠʟʙʨʘʥʦʪʦ ʩʨʝʜʩʪʚʦ ï Web 2.0 ʦʬʠʩ ʧʘʢʝʪ 
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Zoho. ʆʪ ʧʨʦʫʯʝʥʠʪʝ ʩʨʝʜʩʪʚʘ ʪʦʟʠ ʧʘʢʝʪ ʝ ʣʝʩʝʥ ʟʘ ʫʧʦʪʨʝʙʘ ʠ ʧʦʢʘʟʚʘ ʤʥʦʛʦ 
ʜʦʙʨʘ ʩʪʘʙʠʣʥʦʩʪ, ʧʦʜʜʨʲʞʢʘ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʪʝʢʫʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 
ʜʦʢʫʤʝʥʪʠʪʝ. ʋʩʚʦʷʚʘʥʝʪʦ ʥʘ ʨʘʙʦʪʘʪʘ ʩ ʪʘʢʠʚʘ ʩʨʝʜʩʪʚʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʢʣʶʯʠ 
ʠ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʧʦ ʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʩʧʝʮʠʘʣʥʦʩʪʠʪʝ ʧʦ 
ʠʢʦʥʦʤʠʢʘ. 

 

ʌʠʛʫʨʘ 2. ʄʘʪʝʨʠʘʣʥʘʪʘ ʢʥʠʛʘ ʚ Zoho ï ʩ ʘʢʪʠʚʝʥ ʦʙʦʙʱʝʥ ʣʠʩʪ ʟʘ ʢʘʪʝʜʨʘʪʘ 

ʉʲʟʜʘʜʝʥʘʪʘ ʝʣʝʢʪʨʦʥʥʘ ʤʘʪʝʨʠʘʣʥʘ ʢʥʠʛʘ ʧʦʜʣʝʞʠ ʥʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʩ 
ʧʨʠʣʘʛʘʥʝ ʥʘ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʦʚʝʨʢʘ ʟʘ ʮʷʣʦʩʪʥʦʩʪ ʥʘ ʜʘʥʥʠʪʝ. 
ɺʲʟʤʦʞʥʦ ʝ ʜʘ ʩʝ ʠʥʪʝʛʨʠʨʘ ʩ ʜʨʫʛʠ ʜʦʢʫʤʝʥʪʠ ʢʘʪʦ ʩʲʢʨʘʪʝʥʠʪʝ ʫʯʝʙʥʠ 
ʧʨʦʛʨʘʤʠ, ʢʦʠʪʦ ʩʲʜʲʨʞʘʪ ʩʘʤʦ ʩʧʠʩʲʮʠ ʩ ʪʝʤʠʪʝ. ʄʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʦʧʠʪ ʦʪ 
ʜʦʢʫʤʝʥʪʘ ʩ ʪʝʤʠʪʝ ʟʘ ʩʝʤʝʩʪʲʨʘ ʜʘ ʩʝ ʠʟʚʣʠʯʘʪ ʩʘʤʠʪʝ ʪʝʤʠ ʠ ʜʘ ʩʝ 
ʛʝʥʝʨʠʨʘʪ ʘʚʪʦʤʘʪʠʯʥʦ ʩʧʠʩʲʮʠ ʦʪ ʜʘʥʥʠ ʧʦ ʧʦʜʨʘʟʙʠʨʘʥʝ ʟʘ ʤʘʪʝʨʠʘʣʥʘʪʘ 
ʢʥʠʛʘ.  
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7. Thinkfree http://www.thinkfree.com/main.jsp  

8. SmartShare http://www.smartshare.net/bg/features/default.htm  

9. Nancy Conner, ñZohoÈ 4 Everyoneò, 2008, http://my.safaribooksonline.com/book/web-
applications-and-services/9780768687835/introduction-zo-who-getting-to-know-
zoho/ch00  
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ʊʇʏʁɹʄʆʁ ʅʉɾɿʁ ɻ ʁʆʋɾʉʆɾʋ ð ʌɽʇɺʊʋɻɹ ʁ ʉʁʊʃʇɻɾ 

ʛʣ. aʩ. ʀʣʠʷʥʘ ʏʘʢʲʨʦʚʘ  

ʇʋ ñʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò ï ʬʠʣʠʘʣ ʉʤʦʣʷʥ 
pet_iliana@yahoo.com 

ʈʝʟʶʤʝ: ɽʞʝʜʥʝʚʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʚ ʀʥʪʝʨʥʝʪ ʥʠ ʜʘʚʘ 
ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʠʟʚʲʨʰʠʤ ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʷʢʦʠ ʩʚʦʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʜʝʡʥʦʩʪʠ ʠ 
ʢʦʥʪʘʢʪʠ, ʧʨʝʢʚʘʣʠʬʠʢʘʮʠʠ, ʬʠʥʘʥʩʦʚʠ ʨʘʟʧʣʘʱʘʥʠʷ, ʣʠʯʥʠ online-ʩʨʝʱʠ ʠ ʜʨʫʛʠ 
ʢʦʤʫʥʠʢʘʮʠʠ. ɺ ʥʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʥʷʢʦʠ ʫʜʦʙʩʪʚʘ, ʢʘʢʪʦ ʠ ʥʘʡ-
ʯʝʩʪʦ ʩʨʝʱʘʥʠʪʝ ʦʧʘʩʥʦʩʪʠ ʠ ʨʠʩʢʦʚʝ ʧʨʠ ʨʘʙʦʪʘ ʚ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʩʦʮʠʘʣʥʠ 
ʤʨʝʞʠ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: online-ʦʙʫʯʝʥʠʝ, ʠʥʪʝʨʥʝʪ ʪʲʨʛʦʚʠʷ, ʟʣʦʫʧʦʪʨʝʙʘ ʩ ʣʠʯʥʠ ʜʘʥʥʠ. 

1. ʌʛʧʝ 

Ăʉʦʮʠʘʣʥʘʪʘ ʤʨʝʞʘ ʝ ʩʦʮʠʘʣʥʘ ʩʪʨʫʢʪʫʨʘ ʦʪ ʠʥʜʠʚʠʜʠ (ʠʣʠ 
ʦʨʛʘʥʠʟʘʮʠʠ), ʩʚʲʨʟʘʥʠ ʚ ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʜʘʜʝʥʘ ʤʨʝʞʘ ʪʠʧʦʚʝ ʦʪʥʦʰʝʥʠʷ ʢʘʪʦ 
ʧʨʠʷʪʝʣʩʪʚʦ (ʨʦʜʥʠʥʩʪʚʦ), ʠʜʝʠ, ʚʠʞʜʘʥʠʷ, ʪʨʘʜʠʮʠʠ, ʬʠʥʘʥʩʦʚʠ ʦʪʥʦʰʝʥʠʷ, 
ʭʠʧʝʨʚʨʲʟʢʠ ʠ ʜʨʫʛʠ.ñ [9] 

ñʉʦʮʠʘʣʥʠ ʤʨʝʞʠ ï ʩʘʡʪʦʚʝ, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʝʨʩʦʥʘʣʝʥ 
ʧʨʦʬʠʣ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʪ ʢʦʥʪʘʢʪʠ, ʜʠʩʢʫʩʠʠ ʠ ʩʧʦʜʝʣʷʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʩ ʧʨʠʷʪʝʣʠ, ʩʝʤʝʡʩʪʚʦ, ʢʦʣʝʛʠ. ʊʘʢʠʚʘ ʩʘ ʠʟʚʝʩʪʥʠʪʝ ʩʦʮʠʘʣʥʠ 
ʤʨʝʞʠ Facebook, Twitter, MySpace, YouTube, Flickr,éò ʀʥʚʠʪʨʦ ɹʲʣʛʘʨʠʷ ʠ 
ʤʥʦʛʦ ʜʨʫʛʠ, ʠ Ăʇʦʥʘʩʪʦʷʱʝʤ ʩʦʮʠʘʣʥʠʪʝ ʤʝʜʠʠ ʩʝ ʨʘʟʚʠʚʘʪ ʤʥʦʛʦ ʜʠʥʘʤʠʯʥʦ, 
ʥʘʨʘʩʪʚʘ ʧʦʧʫʣʷʨʥʦʩʪʪʘ ʠʤ, ʧʦʷʚʷʚʘʪ ʩʝ ʧʨʠʣʦʞʝʥʠʷ ʚ ʥʦʚʠ ʦʙʣʘʩʪʠ, 
ʩʣʝʜʦʚʘʪʝʣʥʦ ʧʨʝʜʩʪʘʚʝʥʠʷʪ ʩʧʠʩʲʢ ʥʝ ʧʨʝʪʝʥʜʠʨʘ ʟʘ ʠʟʯʝʨʧʘʪʝʣʥʦʩʪ.ñ [1] 

ʉʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʩʧʦʨʝʜ ʪʠʧʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ ʩʲʜʲʨʞʘʪ ʩʘ: 

- ʟʘ online-ʦʙʫʯʝʥʠʝ; 

- ʟʘ ʠʥʪʝʨʥʝʪ ʪʲʨʛʦʚʠʷ; 

- ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʢʦʥʪʘʢʪʠ; 

- ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʧʨʝʜʧʦʯʠʪʘʥʠʷ (ʭʠʧʝʨʚʨʲʟʢʠ ʢʲʤ ʠʥʪʝʨʝʩʥʠ ʩʪʘʪʠʠ, 
ʥʦʚʠʥʠ, ʤʫʟʠʢʘ, ʚʠʜʝʦ, ʩʥʠʤʢʠ ʠ ʜʨ.); 

- ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʘʚʪʦʨʩʢʦ ʩʲʜʲʨʞʘʥʠʝ (ʢʘʨʪʠʥʢʠ, ʤʫʟʠʢʘ, ʚʠʜʝʦ, ʩʪʘʪʠʠ ʠ 
ʜʨ.); 

- ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ; 

- ʟʘ ʨʝʢʣʘʤʘ ʥʘ ʧʨʦʜʫʢʪ ʠʣʠ ʫʩʣʫʛʘ, ʠ ʜʨ. 
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ʉʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʩʘ ʜʦʙʨʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʭʦʨʘʪʘ, ʢʦʠʪʦ ʠʩʢʘʪ ʜʘ 
ʧʦʧʫʣʷʨʠʟʠʨʘʪ ʜʝʡʥʦʩʪʪʘ ʩʠ ʯʨʝʟ ʬʠʨʤʝʥʠʷ ʩʠ ʠʥʪʝʨʥʝʪ ʩʘʡʪ ʠʣʠ ʙʣʦʛ, ʜʘ 
ʧʨʠʚʣʝʢʘʪ ʙʲʨʟʦ ʠ ʙʝʟʧʣʘʪʥʦ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ ʧʦʩʝʪʠʪʝʣʠ ʥʘ ʩʪʨʘʥʠʮʠʪʝ ʩʠ. 
ʄʦʙʠʣʥʦʩʪʪʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʷ ʯʦʚʝʢ ʥʘʣʘʛʘ ʢʘʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪ (ʘ ʚ ʤʥʦʛʦ 
ʩʣʫʯʘʠ ʩʝ ʷʚʷʚʘ ʠ ʫʜʦʙʩʪʚʦ) ʫʯʘʩʪʠʝʪʦ ʤʫ ʚ ʨʘʟʣʠʯʥʠ ʛʨʫʧʠ ʥʘ ʠʟʙʨʘʥʠʪʝ ʦʪ 
ʥʝʛʦ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ. 

ɼʘ ʥʝ ʟʘʙʨʘʚʷʤʝ ʟʘ ʚʲʟʤʦʞʥʘʪʘ ʦʧʘʩʥʦʩʪ, ʢʦʷʪʦ ʥʦʩʠ ʬʘʢʪʲʪ, ʯʝ ʚʩʷʢʘ 
ʩʦʮʠʘʣʥʘ ʤʨʝʞʘ, ʚ ʢʦʷʪʦ ʫʯʘʩʪʚʘʤʝ, ʩʲʭʨʘʥʷʚʘ ʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʦʩʪʘ 
ʜʘʥʥʠ ʟʘ ʥʘʩ (ʠʤʝ, ʘʜʨʝʩ, ʪʝʣʝʬʦʥ, e-mail, ʩʥʠʤʢʠ, ʤʫʟʠʢʘ, ʪʝʢʩʪʦʚʝ, ʣʠʯʥʠ 
ʩʲʦʙʱʝʥʠʷ ʠ ʜʨ.), ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʦʙʨʘʙʦʪʚʘ ʩʲʛʣʘʩʥʦ ʫʩʣʦʚʠʷʪʘ, ʢʦʠʪʦ ʥʠʝ 
ʩʪʝ ʧʨʠʝʣʠ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʷʪʘ ʩʠ. 

2. ʌʝʧʚʪʫʛʙ 

2.1. Online-ʦʙʫʯʝʥʠʝ: ɽʞʝʜʥʝʚʥʦʪʦ ʣʘʚʠʥʦʦʙʨʘʟʥʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʥʘʫʯʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʠʟʠʩʢʚʘ ʠ ʩʲʦʪʚʝʪʩʪʚʘʱ ʪʝʤʧ ʥʘ ʥʘʨʘʩʪʚʘʥʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ. ʊʝʥʜʝʥʮʠʷʪʘ ʢʲʤ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʛʣʦʙʘʣʠʟʘʮʠʷ, 
ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʩʲʟʜʘʜʝʥʠʪʝ 
ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʦʜʫʢʪʠ, ʧʨʝʜʧʦʣʘʛʘ ʠ ʦʙʨʘʟʦʚʘʥʦʩʪ, ʦʩʥʦʚʘʥʘ ʚʲʨʭʫ ʥʦʚʠʪʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. 

ʅʘʯʠʥʲʪ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʝ ʦʧʨʝʜʝʣʷʱ 
ʟʘ ʥʝʡʥʦʪʦ ʚʲʟʧʨʠʝʤʘʥʝ ʠ ʚʲʟʜʝʡʩʪʚʠʝ. ʏʦʚʝʰʢʠʷʪ ʦʧʠʪ ʧʦʢʘʟʚʘ, ʯʝ ʥʘʡ-
ʜʦʙʨʠʷʪ ʥʘʯʠʥ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʪʘʢʲʚ ʝʬʝʢʪ ʝ ʜʦʧʲʣʚʘʥʝʪʦ ʥʘ ʪʦʚʘ 
ʧʨʝʜʩʪʘʚʷʥʝ ʩ ʥʘʛʣʝʜʥʠ ʧʦʩʦʙʠʷ. ʇʨʝʜʩʪʘʚʝʥʘʪʘ ʧʦ ʪʘʢʲʚ ʥʘʯʠʥ ʠʥʬʦʨʤʘʮʠʷ ʝ 
ʧʨʠʚʣʝʢʘʪʝʣʥʘ ʠ ʧʦ-ʣʝʩʥʘ ʟʘ ʚʲʟʧʨʠʝʤʘʥʝ ʠ ʦʩʤʠʩʣʷʥʝ. ʇʦʨʘʜʠ ʪʦʚʘ 
ʤʫʣʪʠʤʝʜʠʷʪʘ ʝ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʦʙʫʯʘʚʘʱʠ 
ʩʠʩʪʝʤʠ. ʄʫʣʪʠʤʝʜʠʡʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʝ ʤʥʦʛʦ ʙʣʠʟʢʘ ʜʦ ʯʦʚʝʰʢʠʪʝ 
ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪʪʘ ʠ ʙʝʟ ʩʲʤʥʝʥʠʝ 
ʧʨʝʜʩʪʘʚʣʷʚʘ ʟʥʘʯʠʪʝʣʝʥ ʥʘʧʨʝʜʲʢ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʢʦʤʧʶʪʨʠʟʠʨʘʥʦʪʦ 
ʧʨʝʜʩʪʘʚʥ̫ʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ. 

ʅʘʛʣʝʜʥʦʩʪʪʘ ʩʪʠʤʫʣʠʨʘ ʘʢʪʫʘʣʥʦʪʦ online-ʦʙʫʯʝʥʠʝ, ʥʘʩʲʨʯʘʚʘ 
ʣʦʛʠʯʝʩʢʦʪʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦ ʤʠʩʣʝʥʝ ʧʨʠ ʦʙʫʯʘʚʘʥʠʪʝ. ɺʲʚʝʞʜʘʥʠʷʪ ʥʦʚ ʫʯʝʙʝʥ 
ʤʘʪʝʨʠʘʣ ʯʨʝʟ ʥʘʙʦʨ ʥʘ 3D-ʤʦʜʝʣʠ, ʢʘʨʪʠʥʝʥ, ʩʥʠʤʢʦʚ, ʛʨʘʬʠʯʝʥ (ʩʭʝʤʠ, 
ʜʠʘʛʨʘʤʠ) ʠ ʘʪʨʠʙʫʪʠʚʝʥ (ʪʘʙʣʠʮʠ) ʤʘʪʝʨʠʘʣ, ʧʦʚʠʰʘʚʘ ʣʶʙʦʟʥʘʪʝʣʥʦʩʪʪʘ, 
ʩʪʠʤʫʣʠʨʘ ʟʘ ʘʢʪʠʚʥʦʩʪ ʧʨʠ ʫʯʝʥʝʪʦ, ʚʦʜʠ ʜʦ ʨʝʬʣʝʢʩʠʚʥʦ ʨʘʚʥʠʱʝ ʥʘ 
ʦʚʣʘʜʷʚʘʥʝ, ʜʠʩʢʫʪʠʨʘʥʝ ʥʘ ʥʝʛʦʚʦʪʦ ʟʥʘʯʝʥʠʝ ʠ ʪʲʨʩʝʥʝ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʤʫ 
ʚ ʧʨʘʢʪʠʢʘʪʘ. ʏʨʝʟ ʥʘʛʣʝʜʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʣʦʛʠʯʝʩʢʦʪʦ ʠ ʢʨʠʪʠʯʝʩʢʦ ʤʠʩʣʝʥʝ 
ʩʪʠʤʫʣʠʨʘʪ ʪʚʦʨʯʝʩʢʠ ʧʨʦʮʝʩ ʥʘ ʚʲʟʧʨʠʝʤʘʥʝ, ʦʩʤʠʩʣʷʥʝ ʠ ʫʩʚʦʷʚʘʥʝ ʥʘ 
ʧʦʥʷʪʠʷ ʠ ʬʘʢʪʠ. ʊʘʢʘ ʩʣʦʞʥʠʷʪ ʪʝʦʨʝʪʠʯʝʥ ʤʘʪʝʨʠʘʣ ʩʪʘʚʘ ʢʦʛʥʠʪʠʚʝʥ 
(ʧʦʟʥʘʚʘʝʤ) ʟʘ ʦʙʫʯʘʚʘʥʠʪʝ ʠ ʩʝ ʟʘʪʚʘʨʷ ʢʨʲʛʲʪ, ʚ ʢʦʡʪʦ ʪʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʘʪ: 
ʚʲʟʧʨʠʝʤʘʥʝ ï ʩʠʥʪʝʟʠʨʘʥʝ ï ʫʩʚʦʷʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ. 
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ñɺ ʥʷʢʦʠ ʨʘʟʚʠʪʠ ʩʪʨʘʥʠ ʩʚʲʨʟʚʘʪ ʨʝʬʦʨʤʘʪʘ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʩ 
ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʟʘʚʲʨʰʚʘʱʠʪʝ ʦʩʥʦʚʥʘʪʘ ʤʫ ʩʪʝʧʝʥ ʜʘ ʩʘ ʟʘʧʦʟʥʘʪʠ ʩ 
ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ ʩʧʦʤʝʥʘʪʠʪʝ (ʧʦ-ʛʦʨʝ) ʙʣʦʛʦʚʝ, ʧʦʜʢʘʩʪʠ, Wikipedia ʠ Twitter 
ʢʘʪʦ ʠʟʪʦʯʥʠʮʠ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʬʦʨʤʠ ʥʘ ʢʦʤʫʥʠʢʘʮʠʷ éò. [1] 

Online-ʦʙʫʯʝʥʠʝʪʦ ʩʝ ʧʨʦʚʝʞʜʘ ʧʦʜ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʥʘ ʢʚʘʣʠʬʠʮʠʨʘʥ 
ʠʥʩʪʨʫʢʪʦʨ ʠ ʝ ʤʘʢʩʠʤʘʣʥʦ ʛʲʚʢʘʚʦ ʠ ʘʜʘʧʪʠʚʥʦ ʢʲʤ:  

- ʫʯʘʱʠ ʭʦʨʘ, ʢʦʠʪʦ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘ ʠ ʨʘʙʦʪʷʪ; 

- ʤʘʡʢʠ, ʦʪʛʣʝʞʜʘʱʠ ʜʝʮʘʪʘ ʩʠ; 

- ʭʦʨʘ, ʞʠʚʝʝʱʠʪʝ ʚ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ, ʦʪʜʘʣʝʯʝʥʠ ʦʪ ʚʠʩʰʝʪʦ ʫʯʠʣʠʱʝ 
/ʦʙʫʯʘʚʘʱʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ; 

- ʭʦʨʘ ʚ ʥʝʨʘʚʥʦʩʪʦʡʥʦ ʧʦʣʦʞʝʥʠʝ; 

- ʛʨʫʧʠ ʩʲʩ ʩʧʝʮʠʬʠʯʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ. 

ʊʘʟʠ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ ʝ ʨʘʚʥʦʧʦʩʪʘʚʝʥʘ ʥʘ ʨʝʜʦʚʥʘʪʘ ʬʦʨʤʘ ʧʦ 
ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʫʯʝʙʥʠʪʝ ʧʣʘʥʦʚʝ ʠ ʠʟʜʘʚʘʥʘʪʘ ʜʠʧʣʦʤʘ ʦʪ 
ʚʠʩʰʝʪʦ ʫʯʠʣʠʱʝ. ʏʨʝʟ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚʩʝʢʠ ʦʙʫʯʘʝʤ ʧʦʣʫʯʘʚʘ 
ʧʦʩʪʦʷʥʝʥ ʜʦʩʪʲʧ ʜʦ ʢʘʯʝʥʠʪʝ ʥʘ ʢʦʥʢʨʝʪʝʥ ʠʥʪʝʨʥʝʪ ʩʘʡʪ ʫʯʝʙʥʠʪʝ 
ʤʘʪʝʨʠʘʣʠ, ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʨʘʟʨʘʙʦʪʝʥʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ, 
ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʥʘ ʜʲʨʞʘʚʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ 
ʩʲʦʪʚʝʪʥʘʪʘ ʩʪʝʧʝʥ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ. 

ʉʣʝʜ ʢʘʪʦ ʩʝ ʨʝʛʠʩʪʨʠʨʘ ʧʣʘʱʘʥʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʪʘʢʩʘ, ʦʙʫʯʘʚʘʥʠʷʪ 
ʧʦʣʫʯʘʚʘ ʧʨʘʚʦ (ʯʨʝʟ ʧʘʨʦʣʘ) ʟʘ ʜʦʩʪʲʧ ʜʦ ʩʲʱʝʩʪʚʝʥʘʪʘ ʯʘʩʪ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʠʥʪʝʨʥʝʪ ʩʘʡʪ. ʊʘʤ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʚʩʠʯʢʠ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, 
ʠʟʧʠʪʥʠ ʪʝʩʪʦʚʝ ʠ ʟʘʜʘʯʠ ʟʘ ʫʧʨʘʞʥʝʥʠʷ, ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʦʜʦʙʨʝʥʠʪʝ ʦʪ 
ʄʆʄʅ ʫʯʝʙʥʠ ʧʨʦʛʨʘʤʠ. ʆʪ ʝʣʝʢʪʨʦʥʥʠʪʝ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʦʙʫʯʘʝʤʠʷʪ ʩʝ 
ʩʘʤʦʧʦʜʛʦʪʚʷ ʠ ʯʨʝʟ ʧʨʝʜʚʠʜʝʥʠʪʝ ʪʝʩʪʦʚʝ ʩʝ ʩʘʤʦʦʮʝʥʷʚʘ. ʂʦʛʘʪʦ ʩʠʩʪʝʤʘʪʘ 
ʧʦʢʘʞʝ ʟʘ ʜʘʜʝʥ ʦʙʫʯʘʝʤ ʥʝʜʦʩʪʘʪʲʯʥʘ ʫʩʧʝʚʘʝʤʦʩʪ (ʥʘʧʨʠʤʝʨ ʧʦʜ 50 %) ʧʨʠ 
ʧʲʨʚʦ ʨʝʰʘʚʘʥʝ ʥʘ ʪʝʩʪʘ, ʪʦʡ ʧʦʣʫʯʘʚʘ ʚʪʦʨʠ ʠ ʧʦʩʣʝʜʝʥ ʰʘʥʩ ʜʘ ʩʝ 
ʩʘʤʦʠʟʧʠʪʘ. 

ɺʩʝʢʠ ʪʝʩʪ ʩʝ ʨʝʰʘʚʘ ʟʘ ʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʝ ʠ ʘʢʦ ʦʙʫʯʘʝʤʠʷʪ ʥʝ ʤʦʞʝ ʜʘ 
ʩʝ ʩʧʨʘʚʠ, ʩʠʩʪʝʤʘʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʝʢʲʩʚʘ ʧʨʦʮʝʩʘ ʥʘ ʩʘʤʦʠʟʧʠʪʚʘʥʝ. 

ʄʝʪʦʜʠʢʘʪʘ ʥʘ online-ʦʙʫʯʝʥʠʝʪʦ ʧʦʚʠʰʘʚʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʙʫʯʘʚʘʥʠʷ ʚ 
ʩʦʙʩʪʚʝʥʦʪʦ ʤʫ ʫʯʝʥʝ ʠ ʨʘʟʚʠʪʠʝ, ʢʘʪʦ ʛʦ ʧʦʩʪʘʚʷ ʥʘ ʮʝʥʪʨʘʣʥʦ ʤʷʩʪʦ ʚ 
ʩʠʩʪʝʤʘʪʘ ʥʘ ʦʙʫʯʝʥʠʝ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʩʭʝʤʠ, ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʄʝʪʦʜʠʯʝʩʢʠ ʥʘʩʦʯʚʘʥʦʪʦ ʩʘʤʦʨʘʟʚʠʪʠʝ, ʦʩʚʝʥ ʧʦ-ʝʬʝʢʪʠʚʝʥ 
ʫʯʝʙʝʥ ʧʨʦʮʝʩ ʠ ʧʦ-ʚʠʩʦʢʘ ʤʦʪʠʚʘʮʠʷ, ʬʦʨʤʠʨʘ ʠ ʥʘʙʦʨ ʦʪ ʢʘʯʝʩʪʚʘ ʟʘ 
ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ. ɿʘ ʮʝʣʪʘ ʧʨʝʟ ʮʝʣʠʷ ʢʫʨʩ ʦʙʫʯʘʚʘʥʠʷʪ 
ʤʦʞʝ ʜʘ ʧʦʣʟʚʘ ʧʦʜʢʨʝʧʘʪʘ ʢʘʢʪʦ ʥʘ ʠʥʩʪʨʫʢʪʦʨʘ-ʥʘʩʪʘʚʥʠʢ, ʪʘʢʘ ʠ ʥʘ ʜʨʫʛʠʪʝ 
ʦʙʫʯʘʝʤʠ ï ʥʝʛʦʚʠ ʢʦʣʝʛʠ, ʥʘ ʦʙʫʯʝʥʘ ʟʘ ʮʝʣʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ, ʥʘ ʩʧʝʮʠʘʣʥʦ 
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ʠʟʛʦʪʚʝʥʠ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʜʨʫʛʠ ʫʜʦʙʩʪʚʘ ʥʘ ʝʣʝʢʪʨʦʥʥʘʪʘ ʧʣʘʪʬʦʨʤʘ, 
ʢʦʷʪʦ ʧʨʝʜʦʩʪʘʚʷ ʰʠʨʦʢʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʚʠʨʪʫʘʣʥʘ ʢʦʤʫʥʠʢʘʮʠʷ. [7] 

2.2. ʀʥʪʝʨʥʝʪ ʪʲʨʛʦʚʠʷ: ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʥʘʜ ʜʝʩʝʪ ʛʦʜʠʥʠ ʩʤʝ 
ʩʚʠʜʝʪʝʣʠ ʥʘ ʪ.ʥʘʨ. ʧʘʟʘʨʫʚʘʥʝ ʧʦ ʀʥʪʝʨʥʝʪ, ʪ.ʝ. ʩʪʦʪʠʮʠ ʭʠʣʷʜʠ ʨʘʟʣʠʯʥʠ 
ʢʦʨʧʦʨʘʮʠʠ, ʛʦʣʝʤʠ ʠ ʤʘʣʢʠ ʬʠʨʤʠ, ʠʣʠ ʧʨʦʩʪʦ ʭʦʨʘ, ʠʩʢʘʱʠ ʜʘ ʧʨʦʜʘʜʘʪ 
ʥʝʦɦ, ʧʨʝʜʣʘʛʘʪ online ʩʪʦʢʠ ʠ ʫʩʣʫʛʠ. ʊʦʟʠ ʚʠʜ ʧʘʟʘʨʫʚʘʥʝ ʥʘʧʦʜʦʙʷʚʘ ʥʘ 
ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʪʲʨʛʦʚʠʷ ï ʠʤʘ ʩʲʱʠʪʝ ʝʣʝʤʝʥʪʠ, ʩʲʱʠʪʝ ʫʯʘʩʪʥʠʮʠ ʠ ʩʲʱʘʪʘ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ. [5] 

ʇʨʠ ʠʥʪʝʨʥʝʪ ʪʲʨʛʦʚʠʷʪʘ (ʝʣʝʢʪʨʦʥʥʘʪʘ ʪʲʨʛʦʚʠʷ) ʤʷʩʪʦʪʦ ʟʘ 
ʧʘʟʘʨʫʚʘʥʝ ʩʝ ʷʚʷʚʘ ʩʘʤʠʷʪ web-ʩʘʡʪ. ʍʦʨʘʪʘ ʛʦ ʧʦʩʝʱʘʚʘʪ, ʨʘʟʛʣʝʞʜʘʪ 
ʧʨʦʜʫʢʪʠʪʝ ʚ ʢʘʪʘʣʦʛ, ʩʘʤʦ ʯʝ ʝʣʝʢʪʨʦʥʝʥ, ʭʘʨʝʩʚʘʪ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʩʪʦʢʘ ʠʣʠ 
ʫʩʣʫʛʘ ʠ ʢʦʛʘʪʦ ʨʝʰʘʪ ʜʘ ʟʘʢʫʧʷʪ ʥʝʱʦ ï ʪʝ ʛʦ ʧʨʘʚʷʪ. [2, 3] 

ʇʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʪʦʟʠ ʥʘʯʠʥ ʥʘ ʧʘʟʘʨʫʚʘʥʝ ʩʘ ʥʷʢʦʣʢʦ. ʂʣʠʝʥʪʠʪʝ ʧʨʘʚʷʪ 
ʚʩʠʯʢʦ ʪʦʚʘ ʦʪ ʚʢʲʱʠ, ʙʝʟ ʜʘ ʭʦʜʷʪ ʜʦ ʤʘʛʘʟʠʥʘ. ɼʨʫʛʦ ʫʜʦʙʩʪʚʦ ʟʘ ʪʷʭ ʝ, ʯʝ ʥʝ 
ʩʝ ʥʘʣʘʛʘ ʜʘ ʧʨʘʚʷʪ ʧʦʢʫʧʢʘʪʘ ʩʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʨʘʙʦʪʥʦʪʦ ʚʨʝʤʝ ʥʘ ʤʘʛʘʟʠʥʘ. 
ɿʘ Ăʧʨʦʜʘʚʘʯʘñ ʪʦʚʘ ʦʟʥʘʯʘʚʘ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʥʦ ʚʨʝʤʝ ʥʘ ʥʝʛʦʚʠʷ ñʤʘʛʘʟʠʥò ʠ 
ʙʝʟ ʜʦʧʲʣʥʠʪʝʣʝʥ ʧʝʨʩʦʥʘʣ Ăʟʘʜ ʱʘʥʜʘñ. ʅʘʡ-ʛʦʣʷʤʦʪʦ ʫʜʦʙʩʪʚʦ ʟʘ ʪʲʨʛʦʚʝʮʘ 
ʝ, ʯʝ ʪʦʡ ʥʝ ʪʲʨʩʠ ʢʣʠʝʥʪʠ, ʘ ʢʣʠʝʥʪʠʪʝ ʜʦʩʪʘ ʘʢʪʠʚʥʦ ʪʲʨʩʷʪ ʥʝʛʦ ï ʪʲʨʛʦʚʝʮʘ. 
ʇʨʠ ʪʘʟʠ ʩʠʪʫʘʮʠʷ ʪʲʨʛʦʚʮʠʪʝ ʥʝ ʤʦʣʷʪ ʢʣʠʝʥʪʘ ʟʘ ʧʦʢʫʧʢʘ, ʘ ʦʪʛʦʚʘʨʷʪ ʥʘ 
ʥʝʛʦʚʠʪʝ ʚʲʧʨʦʩʠ ʠ ʩʝ ʩʪʘʨʘʷʪ ʜʘ ʟʘʜʦʚʦʣʷʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʤʫ. ʊʦʚʘ ʠʤ ʜʘʚʘ 
ʛʦʣʷʤʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦ ʧʨʝʜʠʤʩʪʚʦ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦ-ʝʬʝʢʪʠʚʥʘ ʨʘʙʦʪʘ. [6] 

ʇʨʠ ʝʣʝʢʪʨʦʥʥʘʪʘ ʪʲʨʛʦʚʠʷ ʥʘʯʠʥʲʪ ʟʘ ʧʨʠʝʤʘʥʝ ʥʘ ʧʦʨʲʯʢʠ ʝ ʧʦʧʲʣʚʘʥʝ 
ʦʪ ʢʣʠʝʥʪʠʪʝ ʥʘ ʝʣʝʢʪʨʦʥʝʥ ʬʦʨʤʫʣʷʨ (online form). ʊʘʟʠ ʝʣʝʢʪʨʦʥʥʘ ʙʣʘʥʢʘ 
ʥʘʡ-ʯʝʩʪʦ ʠʟʠʩʢʚʘ ʦʪʙʝʣʷʟʚʘʥʝ ʥʘ ʩʧʠʩʲʢ ʦʪ ʞʝʣʘʥʠʪʝ ʩʪʦʢʠ ʩ ʧʦʩʦʯʝʥʘ ʮʝʥʘ ʠ 
ʦʙʱʘ ʩʪʦʡʥʦʩʪ, ʧʦʧ̡ ʣʚʘʥʝ ʥʘ ʘʜʨʝʩʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʜʦʩʪʘʚʢʘʪʘ ʠ 
ʠʟʜʘʚʘʥʝʪʦ ʥʘ ʬʘʢʪʫʨʘʪʘ, ʢʘʢʪʦ ʠ ʥʘʯʠʥʘ ʥʘ ʧʣʘʱʘʥʝ ʠ ʜʦʩʪʘʚʢʘ. ʇʨʠ 
ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʪʲʨʛʦʚʠʷ, ʢʣʠʝʥʪʲʪ ʧʣʘʱʘ ʠʟʙʨʘʥʠʪʝ ʩʪʦʢʠ ʠ ʤʦʞʝ ʜʘ ʛʠ ʚʟʝʤʝ 
ʩʲʩ ʩʝʙʝ ʩʠ ʠʣʠ ʜʘ ʦʩʪʘʚʠ ʥʘ ʧʨʦʜʘʚʘʯʘ ʘʜʨʝʩ, ʥʘ ʢʦʡʪʦ ʜʘ ʤʫ ʛʠ ʜʦʩʪʘʚʷʪ. 
ʊʘʢʘ ʝ ʠ ʚ ʝʣʝʢʪʨʦʥʥʠʷ ʤʘʛʘʟʠʥ ï ʢʣʠʝʥʪʲʪ ʜʦʢʘʪʦ Ăʧʘʟʘʨʫʚʘñ ʩʠ ʠʟʙʠʨʘ 
ʦʧʨʝʜʝʣʝʥʠ ʩʪʦʢʠ, Ăʢʫʧʫʚʘ ʛʠñ ʯʨʝʟ online form ʠ ʥʘʧʫʩʢʘ ʩʘʡʪʘ. [10] 

ɺ ɹʲʣʛʘʨʠʷ ʠʤʘ ʠʟʛʨʘʜʝʥʘ ʢʘʢʪʦ ʟʘʢʦʥʦʚʘ ʙʘʟʘ (ɿʘʢʦʥ ʟʘ ʝʣʝʢʪʨʦʥʥʘʪʘ 
ʪʲʨʛʦʚʠʷ, ʦʙʥ. ï ɽɻ, ʙʨ. 82 ʦʪ 2009 ʛ., ʚ ʩʠʣʘ ʦʪ 16.10.2009 ʛ.), ʪʘʢʘ ʠ ʧʨʦʝʢʪʠ 
(ʥʘʧʨ. ɹɸɽʊ ï ɹʲʣʛʘʨʩʢʘʪʘ ɸʩʦʮʠʘʮʠʷ ʟʘ ɽʣʝʢʪʨʦʥʥʘ ʪʲʨʛʦʚʠʷ [14]), ʩʚʲʨʟʘʥʠ 
ʩ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʘʪʘ ʪʲʨʛʦʚʠʷ, ʢʘʪʦ ʩʝ ʩʯʠʪʘ, ʯʝ ʪʦʟʠ ʪʠʧ ʦʪʥʦʰʝʥʠʷ 
ʱʝ ʟʘʝʤʘʪ ʚʩʝ ʧʦʚʝʯʝ ʤʷʩʪʦ, ʦʱʝ ʧʦʚʝʯʝ ʢʘʪʦ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʚ ʩʪʨʘʥʘʪʘ 
ʥʠ ʠʤʘ ʤʥʦʛʦ ʜʦʙʨʝ ʨʘʟʚʠʪʦ ʝʣʝʢʪʨʦʥʥʦ ʙʘʥʢʠʨʘʥʝ, ʢʦʝʪʦ ʝ ʩʨʝʜ ʦʩʥʦʚʥʠʪʝ 
ʬʘʢʪʦʨʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠʪʝ ʪʲʨʛʦʚʩʢʠ ʦʪʥʦʰʝʥʠʷ. 
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3. ʉʡʪʣʧʛʞ 

ʇʦʪʝʥʮʠʘʣʥʠʪʝ ʨʠʩʢʦʚʝ ʚ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ ʩʘ ʩʚʲʨʟʘʥʠ 
ʧʨʝʜʠʤʥʦ ʩ ʥʝʟʘʢʦʥʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʪʨʝʪʠ ʩʪʨʘʥʠ, 
ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʥʘʧʨʠʤʝʨ ʜʘ ʥʘʤʝʨʷʪ ʥʘʯʠʥ ʜʘ ʢʦʧʠʨʘʪ ʠ ʦʙʦʙʱʘʚʘʪ 
ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʧʨʦʬʠʣʠ, ʜʘ ʩʲʙʠʨʘʪ ʣʠʯʥʘ ʬʠʥʘʥʩʦʚʘ ʠʥʬʦʨʤʘʮʠʷ ʠʣʠ ʜʘ 
ʢʦʧʠʨʘʪ ʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʘ ʷ ʠʟʧʦʣʟʚʘʪ ʟʘ ʩʚʦʠ ʮʝʣʠ. 

ʂʘʪʦ ʠʟʧʦʣʟʚʘʤʝ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ, ʥʠʝ ʩʪʘʚʘʤʝ ʧʦ-ʟʘʙʝʣʝʞʠʤʠ, ʦʪʪʫʢ ʠ 
ʨʠʩʢʫʚʘʤʝ ʜʘ ʩʧʦʜʝʣʠʤ ʥʝʱʘ ʦʪ ʞʠʚʦʪʘ ʩʠ ʩ ʭʦʨʘ, ʩ ʢʦʠʪʦ ʥʝ ʙʠʭʤʝ ʞʝʣʘʣʠ ʜʘ 
ʥʘʧʨʘʚʠʤ ʪʦʚʘ ʚ ʨʝʘʣʥʠʷ ʞʠʚʦʪ. 

3.1. ʊʝʨʤʠʥʠ, ʠʟʧʦʣʟʚʘʥʠ ʢʘʪʦ ʦʩʥʦʚʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠ ʨʘʙʦʪʘ ʚ 
ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ: 

ʌʠʟʠʯʝʩʢʦ ʣʠʮʝ ï ʣʠʮʝ, ʜʦ ʢʦʝʪʦ ʩʝ ʦʪʥʘʩʷʪ ʣʠʯʥʠʪʝ ʜʘʥʥʠ. ɺʩʠʯʢʠ ʥʠʝ 
ʩʤʝ ʪʘʢʠʚʘ ʣʠʮʘ. 

ʃʠʯʥʠ ʜʘʥʥʠ ï ʠʥʬʦʨʤʘʮʠʷ, ʩʚʲʨʟʘʥʘ ʩ ʜʘʜʝʥ ʯʦʚʝʢ (ʥʘʧʨʠʤʝʨ ʠʤʝʥʘ, 
ɽɻʅ, ʘʜʨʝʩ, ʥʦʤʝʨ ʥʘ ʙʘʥʢʦʚʘ ʩʤʝʪʢʘ, ʪʝʣʝʬʦʥʝʥ ʥʦʤʝʨ, e-mail, ʩʥʠʤʢʠ ʠ ʜʨ.). 
ʊʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʯʝʩʪʦ ʚ ʝʞʝʜʥʝʚʥʠʷ ʞʠʚʦʪ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʷ ʚ 
ʦʙʱʝʩʪʚʝʥ ʨʝʛʠʩʪʲʨ, ʘʙʦʥʠʨʘʥʝ ʟʘ ʫʩʣʫʛʘ (ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʠʣʠ online), 
ʦʪʢʨʠʚʘʥʝ ʥʘ ʙʘʥʢʦʚʘ ʩʤʝʪʢʘ, ʧʦʩʪʲʧʚʘʥʝ ʚ ʙʦʣʥʠʯʥʦ ʟʘʚʝʜʝʥʠʝ ʠ ʜʨ. 

ʏʫʚʩʪʚʠʪʝʣʥʠ ʜʘʥʥʠ ï ʩʧʝʮʠʘʣʥʘ ʢʘʪʝʛʦʨʠʷ ʣʠʯʥʠ ʜʘʥʥʠ, ʚʢʣʶʯʚʘʱʘ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʨʘʩʦʚ ʠʣʠ ʝʪʥʠʯʝʩʢʠ ʧʨʦʠʟʭʦʜ, ʧʦʣʠʪʠʯʝʩʢʠ ʠʜʝʠ, ʨʝʣʠʛʠʦʟʥʠ 
ʠʣʠ ʬʠʣʦʩʦʬʩʢʠ ʫʙʝʞʜʝʥʠʷ, ʯʣʝʥʩʪʚʦ ʚ ʧʨʦʬʩʲʶʟʠ, ʢʘʢʪʦ ʠ ʜʘʥʥʠ, ʩʚʲʨʟʘʥʠ 
ʩʲʩ ʟʜʨʘʚʦʩʣʦʚʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʠ ʧʦʣʦʚʠʷ ʞʠʚʦʪ. ʆʙʨʘʙʦʪʢʘʪʘ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʠ 
ʜʘʥʥʠ ʝ ʧʨʝʜʤʝʪ ʥʘ ʧʦ-ʩʪʨʦʛʠ ʧʨʘʚʠʣʘ. ʊʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʲʙʠʨʘʥʠ ʥʘ Ăopt-inñ 
ʧʨʠʥʮʠʧ (ʪʨʷʙʚʘ ʜʘ ʜʘʜʝʪʝ ʠʟʨʠʯʥʦ ʩʲʛʣʘʩʠʝ ʟʘ ʦʙʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʜʘʥʥʠ) 
ʠ ʩ ʪʷʭ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʙʦʪʠ ʚʥʠʤʘʪʝʣʥʦ. 

ɼʘʥʥʠ ʟʘ ʪʨʘʬʠʢ ï ʦʧʠʩʚʘʪ ʩʲʦʙʱʠʪʝʣʥʠ ʜʝʡʥʦʩʪʠ ʚ ʦʙʱʝʩʪʚʝʥʠʪʝ 
ʤʨʝʞʠ (ʥʘʧʨʠʤʝʨ ʤʦʙʠʣʥʠ ʤʨʝʞʠ, ʠʥʪʝʨʥʝʪ). ɼʘʥʥʠʪʝ ʟʘ ʪʨʘʬʠʢʘ ʯʝʩʪʦ ʩʝ 
ʦʪʥʘʩʷʪ ʜʦ ʤʘʨʰʨʫʪʘ, ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ, ʚʨʝʤʝʪʦ ʠʣʠ ʦʙʝʤʘ ʥʘ 
ʢʦʤʫʥʠʢʘʮʠʷʪʘ. ʉʲʭʨʘʥʷʚʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʦʜʦʙʥʠ ʜʘʥʥʠ ʦʪ ʠʥʪʝʨʥʝʪ 
ʜʦʩʪʘʚʯʠʮʠʪʝ ʥʘ ʫʩʣʫʛʠ ʝ ʧʦʟʚʦʣʝʥʦ ʩʘʤʦ ʩ ʮʝʣ ʠʟʛʦʪʚʷʥʝ ʥʘ ʩʤʝʪʢʠ. ʇʨʠ 
ʦʧʨʝʜʝʣʝʥʠ ʦʙʩʪʦʷʪʝʣʩʪʚʘ ʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʘʪʘ ʚʲʚ ʚʩʷʢʘ 
ʩʪʨʘʥʘ-ʯʣʝʥʢʘ ʥʘ ɽʉ ʥʘʮʠʦʥʘʣʥʠʪʝ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʥʠ ʦʨʛʘʥʠ (ʦʙʠʢʥʦʚʝʥʦ 
ʧʦʣʠʮʠʷʪʘ) ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʜʘʥʥʠʪʝ ʟʘ ʪʨʘʬʠʢʘ ʟʘ ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʪʝʞʢʠ 
ʧʨʝʩʪʲʧʣʝʥʠʷ. 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʥʘ ʜʘʥʥʠ ï ʣʠʮʝ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʷ, ʢʦʝʪʦ ʦʧʨʝʜʝʣʷ ʢʘʢ ʩʝ 
ʦʙʨʘʙʦʪʚʘʪ ʜʘʥʥʠʪʝ (ʥʘʧʨʠʤʝʨ ʠʟʧʦʣʟʚʘʥʝ, ʩʲʭʨʘʥʷʚʘʥʝ ʠʣʠ ʠʟʪʨʠʚʘʥʝ) ʠ ʟʘ 
ʢʘʢʚʠ ʮʝʣʠ, ʢʘʢʪʦ ʚ ʧʫʙʣʠʯʥʠʷ, ʪʘʢʘ ʠ ʚ ʯʘʩʪʥʠʷ ʩʝʢʪʦʨ (ʥʘʧʨʠʤʝʨ ʩʧʦʨʪʝʥ ʢʣʫʙ, 
ʘʜʤʠʥʠʩʪʨʠʨʘʱ ʜʘʥʥʠʪʝ ʟʘ ʩʚʦʠʪʝ ʯʣʝʥʦʚʝ) ʠ ʜʨ. 

ʆʙʨʘʙʦʪʚʘʱ ʣʠʯʥʠ ʜʘʥʥʠ ï ʣʠʮʝ, ʢʦʝʪʦ ʦʙʨʘʙʦʪʚʘ (ʥʘʧʨʠʤʝʨ ʠʟʧʦʣʟʚʘ, 
ʩʲʭʨʘʥʷʚʘ ʠʣʠ ʠʟʪʨʠʚʘ) ʣʠʯʥʠ ʜʘʥʥʠ ʦʪ ʠʤʝʪʦ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 
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Cookies (Ăɹʠʩʢʚʠʪʢʠñ) ï ʩʢʨʠʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ ʩʝ ʦʙʤʝʥʷ ʤʝʞʜʫ 
ʧʦʪʨʝʙʠʪʝʣ ʥʘ ʠʥʪʝʨʥʝʪ ʠ web-ʩʲʨʚʲʨ ʠ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʢʦʤʧʶʪʲʨʘ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʷ. ʊʝ ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʜʝʡʥʦʩʪʪʘ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʚ ʠʥʪʝʨʥʝʪ. Web-ʙʨʘʫʟʲʨʠʪʝ ʦʙʠʢʥʦʚʝʥʦ ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʩʝ 
ʟʘʙʨʘʥʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ Ăʙʠʩʢʚʠʪʢʠñ (Cookies) ʠʣʠ ʪʝ ʜʘ ʩʝ ʠʟʪʨʠʚʘʪ. 

3.1. ʅʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠʪʝ ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʘ ʚ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ: 

ʂʨʘʞʙʘ ʥʘ ʩʘʤʦʣʠʯʥʦʩʪ ï ʦʪʥʘʩʷ ʩʝ ʜʦ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʧʨʝʩʪʲʧʣʝʥʠʷ, ʧʨʠ 
ʢʦʠʪʦ ʥʷʢʦʡ ʥʝʟʘʢʦʥʥʦ ʧʨʠʜʦʙʠʚʘ ʠ ʠʟʧʦʣʟʚʘ ʣʠʯʥʠʪʝ ʜʘʥʥʠ ʥʘ ʜʨʫʛʦ ʣʠʮʝ ʧʦ 
ʥʘʯʠʥ, ʢʦʡʪʦ ʚʢʣʶʯʚʘ ʠʟʤʘʤʘ ʠʣʠ ʟʘʙʣʫʜʘ, ʦʙʠʢʥʦʚʝʥʦ ʩ ʮʝʣ ʠʟʚʣʠʯʘʥʝ ʥʘ 
ʠʢʦʥʦʤʠʯʝʩʢʘ ʠʟʛʦʜʘ. ɺ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʢʨʘʞʙʘʪʘ ʥʘ ʩʘʤʦʣʠʯʥʦʩʪ ʩʝ 
ʠʟʚʲʨʰʚʘ ʧʦ ʤʝʪʦʜʘ ʥʘ Ăʬʠʰʠʥʛʘñ (phishing) (ʤʝʪʦʜ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʠʟʤʘʤʘ 
ʩ ʢʨʝʜʠʪʥʠ ʢʘʨʪʠ, ʢʨʘʞʙʘ ʥʘ ʩʘʤʦʣʠʯʥʦʩʪ ʠ/ʠʣʠ ʦʙʠʢʥʦʚʝʥʘ ʢʨʘʞʙʘ. Ăʌʠʰʠʥʛñ-
ʘʪʘʢʠʪʝ (phishing) ʠʟʧʦʣʟʚʘʪ ʝʣʝʢʪʨʦʥʥʠ ʧʠʩʤʘ ʩ ʬʘʣʰʠʚ ʧʦʜʘʪʝʣ ʠ 
ʧʦʜʧʨʘʚʝʥʠ web-ʩʘʡʪʦʚʝ, ʩʲʟʜʘʜʝʥʠ ʩ ʮʝʣ ʜʘ ʧʦʜʚʝʜʘʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ 
ʨʘʟʢʨʠʷʪ ʣʠʯʥʠ ʬʠʥʘʥʩʦʚʠ ʜʘʥʥʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʥʦʤʝʨʘ ʥʘ ʢʨʝʜʠʪʥʠ ʢʘʨʪʠ 
ʠʣʠ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʤʝʥʘ ʠ ʧʘʨʦʣʠ ʟʘ online-ʙʘʥʢʠʨʘʥʝ). [15, 16] 

ʂʠʙʝʨ ʪʦʨʤʦʟ ï ʘʛʨʝʩʠʚʥʦ ʪʦʨʤʦʟʝʱʦ ʧʦʚʝʜʝʥʠʝ, ʢʦʝʪʦ ʝ ʫʤʠʰʣʝʥʦ, 
ʧʦʚʪʘʨʷ ʩʝ ʚʲʚ ʚʨʝʤʝʪʦ ʠ ʚʢʣʶʯʚʘ ʥʝʫʨʘʚʥʦʚʝʩʝʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʪʝʨʥʝʪ, 
ʤʦʙʠʣʝʥ ʪʝʣʝʬʦʥ ʠʣʠ ʜʨʫʛ ʚʠʜ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ. ʉʨʝʜ ʬʦʨʤʠʪʝ ʥʘ ʪʦʨʤʦʟ 
ʩʘ: ʠʟʧʨʘʱʘʥʝ ʥʘ ʪʝʢʩʪʦʚʠ ʩʲʦʙʱʝʥʠʷ, ʝʣʝʢʪʨʦʥʥʠ ʧʠʩʤʘ ʠʣʠ ʩʲʦʙʱʝʥʠʷ ʚ 
ʨʝʘʣʥʦ ʚʨʝʤʝ ʩ ʦʙʠʜʥʦ ʩʲʜʲʨʞʘʥʠʝ; ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʥʝʧʨʠʣʠʯʥʠ ʩʥʠʤʢʠ ʠʣʠ 
ʩʲʦʙʱʝʥʠʷ ʟʘ ʜʨʫʛʠ ʣʠʮʘ ʚ ʙʣʦʛʦʚʝ, ʧʨʦʬʠʣʠ ʠʣʠ web-ʩʘʡʪʦʚʝ; 
ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʝ ʥʘ ʩʣʫʭʦʚʝ ʠʣʠ ʣʲʞʠ ʟʘ ʥʷʢʦʡ ʜʨʫʛ ʧʦʜ ʯʫʞʜʦ ʠʤʝ 
(ʦʪʢʨʘʜʥʘʪʘ ʩʘʤʦʣʠʯʥʦʩʪ); ʪʝʣʝʬʦʥʝʥ ʪʦʨʤʦʟ; ʦʙʠʜʥʠ ʫʩʪʥʠ ʩʲʦʙʱʝʥʠʷ. 

ʂʠʙʝʨ ʧʨʝʩʣʝʜʚʘʥʝ ï ʟʘʧʣʘʰʠʪʝʣʥʦ ʧʦʚʝʜʝʥʠʝ ʦʪ ʩʪʨʘʥʘ ʥʘ ʣʠʮʝ, ʢʦʝʪʦ 
ʧʦʩʪʦʷʥʥʦ ʩʝ ʩʚʲʨʟʚʘ ʩ ʞʝʨʪʚʘʪʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʩʨʝʜʩʪʚʘ 
(ʝʣʝʢʪʨʦʥʥʘ ʧʦʱʘ, ʧʨʦʛʨʘʤʘ ʟʘ ʩʲʦʙʱʝʥʠʷ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʠ ʜʨ.). 

ʈʘʜʠʦʯʝʩʪʦʪʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ (RFID) ï ʪʝʭʥʦʣʦʛʠʷ, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ 
ʘʚʪʦʤʘʪʠʯʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʫʣʘʚʷʥʝ ʥʘ ʜʘʥʥʠ ʦʪ ʨʘʟʩʪʦʷʥʠʝ ʯʨʝʟ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʜʠʦʯʝʩʪʦʪʠ. ʊʷ ʧʦʟʚʦʣʷʚʘ ʧʨʠʢʨʝʧʚʘʥʝʪʦ ʩ ʧʦʤʦʱʪʘ ʥʘ 
ʤʠʢʨʦʯʠʧ ʥʘ ʫʥʠʢʘʣʝʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʠ ʥʦʩʠʪʝʣ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʲʤ ʚʩʷʢʘʢʲʚ 
ʦʙʝʢʪ, ʞʠʚʦʪʥʦ ʠʣʠ ʜʦʨʠ ʯʦʚʝʢ ʠ ʧʨʦʯʠʪʘʥʝʪʦ ʥʘ ʪʘʟʠ ʠʥʬʦʨʤʘʮʠʷ ʯʨʝʟ 
ʙʝʟʞʠʯʥʦ ʫʩʪʨʦʡʩʪʚʦ. RFID ʤʦʞʝ ʜʘ ʟʘʩʪʨʘʰʠ ʥʝʧʨʠʢʦʩʥʦʚʝʥʦʩʪʪʘ ʥʘ ʣʠʯʥʠʷ 
ʞʠʚʦʪ ï ʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʨʘʜʠʦʯʝʩʪʦʪʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ 
ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʷʢʦ ʠʣʠ ʢʦʩʚʝʥʦ ʩʚʲʨʟʘʥʘ ʩ ʜʘʜʝʥʦ ʣʠʮʝ ʠ 
ʧʦʨʘʜʠ ʪʦʚʘ ʩʯʠʪʘʥʘ ʟʘ ʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʈʘʜʠʦʯʝʩʪʦʪʥʠʪʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ 
ʤʦʛʘʪ ʜʘ ʩʲʭʨʘʥʷʚʘʪ ʣʠʯʥʠ ʜʘʥʥʠ, ʢʘʪʦ ʪʝʟʠ ʚ ʧʘʩʧʦʨʪʠʪʝ ʠʣʠ ʤʝʜʠʮʠʥʩʢʠʪʝ 
ʢʘʨʪʦʥʠ. ʊʝʭʥʦʣʦʛʠʷʪʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʟʜʠʨʚʘʥʝ ʠʣʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 
ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʭʦʨʘ ʠʣʠ ʟʘ ʠʟʛʦʪʚʷʥʝ ʥʘ ʧʨʦʬʠʣʠ ʥʘ ʯʦʚʝʰʢʦ ʧʦʚʝʜʝʥʠʝ. 
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ʉʧʘʤ ï ʤʦʞʝ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʪʦ ʥʝʞʝʣʘʥʠ ʝʣʝʢʪʨʦʥʥʠ ʩʲʦʙʱʝʥʠʷ, ʢʦʠʪʦ 
ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʪ ʚ ʛʦʣʝʤʠ ʢʦʣʠʯʝʩʪʚʘ. ʊʝʨʤʠʥʲʪ Ăʥʝʞʝʣʘʪʝʣʝʥñ ʝ ʤʥʦʛʦ 
ʩʫʙʝʢʪʠʚʝʥ. ʊʠʧʠʯʝʥ ʧʨʠʤʝʨ ʩʘ ʝʣʝʢʪʨʦʥʥʠ ʠʣʠ ʪʝʢʩʪʦʚʠ ʩʲʦʙʱʝʥʠʷ ʩʲʩ 
ʩʲʜʲʨʞʘʥʠʝ, ʩʚʲʨʟʘʥʦ ʩ ʧʨʦʜʘʞʙʘ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠ ʧʨʦʜʫʢʪʠ, ʩʲʤʥʠʪʝʣʥʠ 
ʬʠʥʘʥʩʦʚʠ ʪʨʘʥʟʘʢʮʠʠ, ʧʦʨʥʦʛʨʘʬʠʷ ʠ ʜʨ. ɺ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʩʧʘʤʲʪ ʩʝ 
ʨʘʟʧʨʦʩʪʨʘʥʷʚʘ ʩ ʮʝʣ ʧʦʜʚʝʞʜʘʥʝ ʥʘ ʭʦʨʘʪʘ ʜʘ ʧʦʭʘʨʯʘʪ ʧʘʨʠ ʟʘ ʥʝʱʦ ʠʣʠ ʜʘ 
ʨʘʟʢʨʠʷʪ ʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʩ ʮʝʣ ʠʢʦʥʦʤʠʯʝʩʢʘ ʠʟʛʦʜʘ ʟʘ ʧʦʜʙʫʜʠʪʝʣʷ. 

ɿʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ ʥʘ ɽʉ ʟʘʱʠʪʘʚʘ ʥʘʰʠʷ ʣʠʯʝʥ ʞʠʚʦʪ ʠ ʧʨʘʚʘ ʚʲʨʭʫ 
ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ, ʢʘʢʪʦ ʠ ʪʝʟʠ ʥʘ ʭʦʨʘʪʘ, ʢʦʠʪʦ ʩʧʦʤʝʥʘʚʘʤʝ ʚʲʚ 
ʥʘʰʠʷ ʙʣʦʛ ʠʣʠ ʚ ʩʦʮʠʘʣʥʘ ʤʨʝʞʘ. 

ɿʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ ʥʘ ɽʉ ʟʘʱʠʪʘʚʘ ʣʠʯʥʠʪʝ ʜʘʥʥʠ ʥʘ ʚʩʠʯʢʠ ʛʨʘʞʜʘʥʠ ʠ ʧʦ 
ʧʨʘʚʠʣʦ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʣʠʯʥʠʪʝ ʥʠ ʜʘʥʥʠ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʙʝʟ 
ʥʘʰʝʪʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʩʲʛʣʘʩʠʝ [16]. (ɿʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ 
ʥʘʰʝʪʦ ʥʘʮʠʦʥʘʣʥʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ, ʚʢʣʶʯʠʪʝʣʥʦ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ 
ʜʠʨʝʢʪʠʚʘʪʘ ʟʘ ʟʘʧʘʟʚʘʥʝ ʥʘ ʜʘʥʥʠ, ʤʦʞʝ ʜʘ ʩʝ ʩʚʲʨʞʝʤ ʩ ʙʲʣʛʘʨʩʢʠʷ 
ʥʘʮʠʦʥʘʣʝʥ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʨʝʛʫʣʘʪʦʨ [13] ʠʣʠ ʙʲʣʛʘʨʩʢʠʷ 
ʥʘʮʠʦʥʘʣʝʥ ʦʨʛʘʥ ʟʘ ʟʘʱʠʪʘ ʥʘ ʜʘʥʥʠʪʝ [12]). 

ʅʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʚʠʥʘʛʠ ʩʲʱʝʩʪʚʫʚʘ ʨʠʩʢ ʦʪ ʟʣʦʫʧʦʪʨʝʙʘ ʩ 
ʥʝʱʘʪʘ, ʢʦʠʪʦ ʩʧʦʜʝʣʷʤʝ ʚ ʠʥʪʝʨʥʝʪ ï ʧʨʦʬʠʣʠ, ʙʣʦʛʦʚʝ, ʩʥʠʤʢʠ, ʚʠʜʝʦ-
ʢʣʠʧʦʚʝ, ʩʲʦʙʱʝʥʠʷ. 

ʇʨʠ ʨʘʙʦʪʘ ʚ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ ʝ ʚʲʟʤʦʞʥʘ ʟʘʱʠʪʘ ʥʘ ʥʘʰʠʷ ʣʠʯʝʥ ʞʠʚʦʪ ʠ 
ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʢʨʘʞʙʘ ʥʘ ʩʘʤʦʣʠʯʥʦʩʪʪʘ ʥʠ. ʅʷʢʦʠ ʣʝʩʥʠ ʥʘʯʠʥʠ ʟʘ 
ʪʦʚʘ ʩʘ: 

- ʚʥʠʤʘʪʝʣʥʦ ʜʘ ʧʨʦʯʝʪʝʤ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʦʮʠʘʣʥʘʪʘ ʤʨʝʞʘ, ʢʲʤ ʢʦʷʪʦ 
ʠʩʢʘʤʝ ʜʘ ʩʝ ʧʨʠʩʲʝʜʠʥʠʤ. ɼʘ ʨʝʰʠʤ ʢʦʡ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʠʤʘ ʜʦʩʪʲʧ ʜʦ 
ʧʨʦʬʠʣʘ ʥʠ ʠ ʜʘ ʦʧʨʝʜʝʣʠʤ ʥʘ ʢʦʛʦ ʜʘ ʜʘʜʝʤ ʪʦʚʘ ʧʨʘʚʦ ʥʘ ʜʦʩʪʲʧ; 

- ʧʨʝʜʠ ʜʘ ʩʧʦʜʝʣʠʤ ʚ ʢʦʷʪʦ ʠ ʜʘ ʝ ʩʦʮʠʘʣʥʘ ʤʨʝʞʘ ʣʠʯʥʠ ʤʘʪʝʨʠʘʣʠ, 
ʚʥʠʤʘʪʝʣʥʦ ʜʘ ʧʦʤʠʩʣʠʤ ʢʘʢʚʦ ʨʘʟʢʨʠʚʘʪ ʪʝ ʟʘ ʥʘʩ. ʊʷʭʥʦʪʦ ʧʫʙʣʠʢʫʚʘʥʝ 
ʤʦʞʝ ʜʘ ʠʤʘ ʩʝʨʠʦʟʥʠ ʧʦʩʣʝʜʠʮʠ ʟʘ ʥʘʰʠʷ ʣʠʯʝʥ ʠ ʧʨʦʬʝʩʠʦʥʘʣʝʥ ʞʠʚʦʪ; 

- ʜʘ ʠʟʧʦʣʟʚʘʤʝ ʥʘʩʪʨʦʡʢʠʪʝ ʟʘ ʥʝʧʨʠʢʦʩʥʦʚʝʥʦʩʪ ʥʘ ʣʠʯʥʠʷ ʥʠ ʞʠʚʦʪ, ʟʘ ʜʘ 
ʧʦʚʠʰʠʤ ʥʠʚʦʪʦ ʥʘ online-ʟʘʱʠʪʘ, ʪ.ʝ. ʜʘ ʦʛʨʘʥʠʯʠʤ ʜʦʩʪʲʧʘ ʜʦ ʥʘʰʝʪʦ 
online-ʩʲʜʲʨʞʘʥʠʝ, ʥʘʧʨʠʤʝʨ ʢʘʪʦ ʠʟʧʦʣʟʚʘʤʝ ʥʘʩʪʨʦʡʢʠʪʝ ʟʘ 
ʥʝʧʨʠʢʦʩʥʦʚʝʥʦʩʪ ʥʘ ʩʘʡʪʘ, ʜʘ ʟʘʱʠʪʠʤ ʩ ʧʘʨʦʣʘ ʥʘʰʠʷ ʙʣʦʛ, ʟʘ ʜʘ 
ʢʦʥʪʨʦʣʠʨʘʤʝ ʢʦʡ ʤʦʞʝ ʜʘ ʛʦ ʨʘʟʛʣʝʞʜʘ, ʠʣʠ ʜʘ ʙʣʦʢʠʨʘʤʝ ʜʦʩʪʲʧʘ ʜʦ 
ʥʘʰʠʪʝ ʬʦʪʦʘʣʙʫʤʠ ʚ ʩʘʡʪʦʚʝ ʥʘ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ ʟʘ ʚʩʠʯʢʠ, ʦʩʚʝʥ ʟʘ 
ʦʧʨʝʜʝʣʝʥ ʢʨʲʛ ʦʪ ʥʘʰʠʪʝ ʧʨʠʷʪʝʣʠ. ʆʪʛʦʚʦʨʥʦʩʪʪʘ ʝ ʥʘʰʘ. ʉʣʝʜ ʢʘʪʦ 
ʚʝʜʥʲʞ ʢʘʯʠʤ ʥʝʱʦ ʠʣʠ ʛʦ ʠʟʧʨʘʪʠʤ ʥʘ ʜʨʫʛ ʯʦʚʝʢ, ʪʦ ʧʨʝʩʪʘʚʘ ʜʘ ʙʲʜʝ 
ʣʠʯʥʦ ʠ ʜʨʫʛʠ ʤʦʛʘʪ ʜʘ ʛʦ ʠʟʧʦʣʟʚʘʪ ʧʦ ʥʘʯʠʥʠ, ʢʦʠʪʦ ʥʝ ʩʤʝ ʧʨʝʜʚʠʜʠʣʠ; 

- ʚʥʠʤʘʪʝʣʥʦ ʜʘ ʧʨʝʛʣʝʞʜʘʤʝ ʚʩʷʢʘ ʨʝʢʣʘʤʘ ʟʘ Ăʙʝʟʧʣʘʪʥʠñ ʧʨʦʜʫʢʪʠ. ɼʘ ʥʝ 
ʙʲʨʟʘʤʝ ʠ ʜʘ ʥʝ ʩʝ ʧʦʜʜʘʚʘʤʝ ʥʘ ʠʟʢʫʰʝʥʠʝʪʦ ʚʝʜʥʘʛʘ ʜʘ ʦʪʛʦʚʦʨʠʤ ʥʘ 
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ʧʨʠʚʣʝʢʘʪʝʣʥʘʪʘ ʦʬʝʨʪʘ, ʘ ʜʘ ʩʝ ʫʚʝʨʠʤ, ʯʝ ʥʘʧʲʣʥʦ ʨʘʟʙʠʨʘʤʝ ʚʩʠʯʢʠ 
ʥʝʡʥʠ ʫʩʣʦʚʠʷ. 

4. ʀʙʣʤʷʰʞʦʡʞ 

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʚ ɹʲʣʛʘʨʠʷ, ʚ ʯʫʞʙʠʥʘ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ 
ʩʘ ʦʙʝʢʪ ʥʘ ʦʩʦʙʝʥʦ ʫʚʘʞʝʥʠʝ ʦʪ ʩʪʨʘʥʘ ʥʘ ʧʦʚʝʯʝʪʦ ʛʦʣʝʤʠ ʠ ʠʟʚʝʩʪʥʠ 
ʢʦʨʧʦʨʘʮʠʠ, ʢʦʠʪʦ ʪʲʨʩʷʪ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʜʘ ʧʦʧʘʜʘʪ ʥʘ ʧʲʨʚʘ ʩʪʨʘʥʠʮʘ, 
ʦʩʦʙʝʥʦ ʥʘ ʚʦʜʝʱʠʪʝ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ. ʊʝʟʠ ʢʦʨʧʦʨʘʮʠʠ ʦʪʜʘʚʥʘ ʩʘ ʨʘʟʙʨʘʣʠ 
ʩʠʣʘʪʘ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʠ ʧʦʣʟʠʪʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʠʟʚʣʠʯʘʪ ʦʪ ʪʷʭ. 

ɺʲʧʨʝʢʠ ʯʝ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʧʨʝʜʦʩʪʘʚʷʪ ʙʝʟʧʣʘʪʥʦ ʮʝʥʥʠ ʚʲʟʤʦʞʥʦʩʪʠ, 
ʟʘ ʥʘʰʘʪʘ ʙʝʟʦʧʘʩʥʦʩʪ ʚ ʀʥʪʝʨʥʝʪ, ʥʠʝ ʪʨʷʙʚʘ ʜʘ ʟʥʘʝʤ ʪʝ ʢʘʢ ʨʘʙʦʪʷʪ ʠ ʢʘʢʚʠ 
ʨʠʩʢʦʚʝ ʢʨʠʝ ʪʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ. 

ɼʦʙʨʘʪʘ ʚʝʩʪ ʝ, ʯʝ ʜʥʝʩ ʧʦʚʝʯʝʪʦ ʜʦʩʪʘʚʯʠʮʠ ʥʘ online-ʫʩʣʫʛʠ ʦʙʨʲʱʘʪ 
ʩʝʨʠʦʟʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʠ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʢʣʠʝʥʪʠʪʝ ʩʠ ʧʨʠ ʨʘʙʦʪʘ 
ʠʤ ʚ ʀʥʪʝʨʥʝʪ. [13, 15, 16] 
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Abstract: Every-day use of social networks gives us the opportunity to perform various tasks 
such as: 
 ï perform job-related activities; 
- create professional contacts; 
- acquire new qualifications; 
- make financial transactions and payments online; 
- arrange personal appointments and other communication; 
In the current article we discuss some of the major benefits as well as the risks of using social 
networks online. 
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ɻʓʀɽɾʂʊʋɻʁɾʋʇ ʆɹ ʃʌʄʋʌʉʆʇʋʇ ʆɹʊʄɾɽʊʋɻʇ 
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ʈʝʟʶʤʝ: ʀʟʢʣʶʯʠʪʝʣʥʠʷʪ ʧʨʠʥʦʩ ʥʘ ʌ. ʂʘʥʠʮ ʢʲʤ ʙʲʣʛʘʨʩʢʘʪʘ ʥʘʫʢʘ ʠ ʢʫʣʪʫʨʘ ʝ 
ʧʦʚʦʜ ʜʘ ʧʨʝʜʩʪʘʚʠʤ ʥʘ ʙʲʣʛʘʨʩʢʘʪʘ ʠ ʝʚʨʦʧʝʡʩʢʘ ʦʙʱʝʩʪʚʝʥʦʩʪ ʥʝʛʦʚʦʪʦ 
ʭʫʜʦʞʝʩʪʚʝʥʦ-ʜʦʢʫʤʝʥʪʘʣʥʦ ʥʘʩʣʝʜʩʪʚʦ, ʜʘ ʩʝ ʦʙʲʨʥʝʤ ʦʪʥʦʚʦ ʢʲʤ ʣʠʯʥʦʩʪʪʘ ʠ 
ʟʥʘʯʠʤʦʪʦ ʜʝʣʦ ʥʘ ʛʦʣʝʤʠʷ ʠʟʩʣʝʜʦʚʘʪʝʣ ʥʘ ɹʘʣʢʘʥʠʪʝ ʧʨʝʟ 60-ʪʝ ʠ 70-ʪʝ ʛʦʜʠʥʠ 
ʥʘ ʍɯʍ ʚʝʢ. ʍʫʜʦʞʝʩʪʚʝʥʠʪʝ ʦʙʨʘʟʠ ʠ ʢʥʠʞʦʚʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʥʘ ʂʘʥʠʮ ʧʨʠʥʘʜʣʝʞʘʪ 
ʢʲʤ ʥʘʡ-ʮʝʥʥʠʪʝ ʝʣʝʤʝʥʪʠ ʦʪ ʤʘʪʝʨʠʘʣʥʘʪʘ ʥʠ ʠ ʜʫʭʦʚʥʘ ʢʫʣʪʫʨʘ. ɺ 
ʧʝʨʩʧʝʢʪʠʚʘʪʘ ʥʘ ʧʨʠʦʙʱʘʚʘʥʝ ʥʘ ʙʲʣʛʘʨʩʢʦʪʦ ʦʙʱʝʩʪʚʦ ʢʲʤ ʝʚʨʦʧʝʡʩʢʦʪʦ ʪʝ 
ʪʨʷʙʚʘʪ ʜʘ ʙʲʜʘʪ ʧʦʧʫʣʷʨʠʟʠʨʘʥʠ, ʜʘ ʩʘ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʥʘʫʯʥʦʪʦ 
ʧʨʦʩʪʨʘʥʩʪʚʦ, ʙʘʟʠʨʘʥʦ ʥʘ ʟʥʘʥʠʝʪʦ ʠ ʦʙʫʯʝʥʠʝʪʦ, ʘ ʯʨʝʟ ʥʦʚʠʪʝ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ʜʘ ʙʲʜʘʪ ʜʦʩʪʲʧʥʠ ʚ ʠʥʪʝʨʥʝʪ. ʉ ʫʪʦʯʥʷʚʘʥʝʪʦ ʠ ʨʘʟʰʠʨʷʚʘʥʝʪʦ ʥʘ 
ʧʦʟʥʘʥʠʷʪʘ ʚʲʨʭʫ ʞʠʚʦʪʘ ʠ ʜʝʣʦʪʦ ʥʘ ʂʘʥʠʮ, ʩ ʜʠʛʠʪʘʣʠʟʠʨʘʥʝʪʦ ʠ ʠʟʜʘʚʘʥʝʪʦ ʥʘ 
ʩʪʨʘʥʠʮʠ ʦʪ ʥʝʛʦʚʠʷ ʜʦʢʫʤʝʥʪʘʣʝʥ ʘʨʭʠʚ ʝ ʩʚʲʨʟʘʥ ʩʲʚʤʝʩʪʥʠʷʪ ʧʨʦʝʢʪ ʥʘ 
ʅʘʫʯʥʠʷ ʘʨʭʠʚ ʠ ʎʝʥʪʨʘʣʥʘ ʙʠʙʣʠʦʪʝʢʘ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ. 
ʎʝʣʪʘ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʧʨʦʝʢʪ ñʍʫʜʦʞʝʩʪʚʝʥʦ-ʜʦʢʫʤʝʥʪʘʣʝʥ ʘʣʙʫʤ ʧʦ ʪʚʦʨʙʠ 
ʥʘ ʌ. ʂʘʥʠʮò ʝ ʜʘ ʚʲʚʝʜʝ ʚ ʥʘʫʯʥʦ ʦʙʨʲʱʝʥʠʝ ʥʝʛʦʚʠʪʝ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʜʘ ʨʘʟʢʨʠʝ ʚ 
ʧʲʣʥʦʪʘ ʣʠʯʥʦʩʪʪʘ ʠ ʟʘʩʣʫʛʠʪʝ ʥʘ ʛʦʣʝʤʠʷ ʧʨʠʷʪʝʣ ʥʘ ɹʲʣʛʘʨʠʷ, ʜʘ ʜʘʜʝ ʥʦʚʠ 
ʟʥʘʥʠʷ ʟʘ ʙʲʣʛʘʨʩʢʠʪʝ ʠ ʝʚʨʦʧʝʡʩʢʠʪʝ ʠʟʤʝʨʝʥʠʷ ʥʘ ʙʦʛʘʪʦʪʦ ʤʫ ʪʚʦʨʯʝʩʪʚʦ. ɺ 
ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʦʝʢʪʘ ʩʲʙʨʘʥʠʪʝ ʠ ʦʙʦʙʱʝʥʠ ʥʦʚʠ ʜʘʥʥʠ ʠʤʘʪ ʛʦʣʷʤʘ ʩʪʦʡʥʦʩʪ ʟʘ 
ʦʯʝʨʪʘʚʘʥʝ ʢʫʣʪʫʨʥʠʪʝ ʧʨʠʥʦʩʠ ʥʘ ʌ. ʂʘʥʠʮ ʢʲʤ ʙʲʣʛʘʨʠʪʝ ʠ ʱʝ ʜʘʜʘʪ ʚʲʟʤʦʞʥʦʩʪ 
ʜʘ ʩʝ ʨʘʟʢʨʠʝ ʧʦ-ʜʦʙʨʝ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʥʘʮʠʦʥʘʣʥʘʪʘ ʠʜʝʥʪʠʯʥʦʩʪ ʥʘ ʙʲʣʛʘʨʠʪʝ ʩ 
ʝʚʨʦʧʝʡʩʢʠʪʝ ʠ ʙʘʣʢʘʥʩʢʠ ʥʘʨʦʜʠ. ʇʨʝʜʣʦʞʝʥʘʪʘ ʥʘʫʯʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʧʨʝʜʠʟʚʠʢʚʘ 
ʩʝʨʠʦʟʝʥ ʠʥʪʝʨʝʩ ʥʝ ʩʘʤʦ ʩʨʝʜ ʙʲʣʛʘʨʩʢʘʪʘ ʥʘʫʯʥʘ ʢʦʣʝʛʠʷ, ʥʦ ʠ ʚ ʰʠʨʦʢ ʝʚʨʦʧʝʡʩʢʠ 
ʢʦʥʪʝʢʩʪ ʫʚʝʣʠʯʘʚʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʙʲʜʝʱʠ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʠ ʧʨʦʫʯʚʘʥʠʷ. 
ʊʦʚʘ ʝ ʧʨʠʥʦʩʲʪ ʥʘ ʘʢʘʜʝʤʠʯʥʠʷ ʘʨʭʠʚ ʠ ʙʠʙʣʠʦʪʝʢʘ ʢʲʤ ʢʫʣʪʫʨʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ 
ʥʘ ɽʚʨʦʧʘ ʠ ʩʚʝʪʘ ʚ ʠʩʪʦʨʠʯʝʩʢʠ ʠ ʩʲʚʨʝʤʝʥʝʥ ʧʣʘʥ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʌʝʣʠʢʩ ʂʘʥʠʮ, ʧʨʦʝʢʪ, ʘʨʭʠʚ, ʙʠʙʣʠʦʪʝʢʘ, ʦʙʨʘʟʦʚʘʥʠʝ, ʜʠʛʠʪʘʣʥʦ 
ʭʨʘʥʠʣʠʱʝ 

 

ʌʦʨʫʤʲʪ ñʆʙʨʘʟʦʚʘʥʠʝʪʦ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò ʝ ʜʦʙʲʨ ʧʦʚʦʜ ʜʘ 
ʚʲʟʢʨʝʩʠʤ ʝʜʥʘ ʩʢʲʧʘ ʟʘ ʙʲʣʛʘʨʠʪʝ ʧʘʤʝʪ ʠ ʜʘ ʦʮʝʥʠʤ ʧʦ ʜʦʩʪʦʡʥʩʪʚʦ 
ʣʠʯʥʦʩʪʪʘ ʠ ʟʥʘʯʠʤʦʪʦ ʜʝʣʦ ʥʘ ʠʟʚʝʩʪʥʠʷ ʫʥʛʘʨʩʢʠ ʠʟʩʣʝʜʦʚʘʪʝʣ ʠ 
ʧʲʪʝʰʝʩʪʚʝʥʠʢ ʌʝʣʠʢʩ ʌʠʣʠʧ ʂʘʥʠʮ (1).  



164 VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 

 

ʀʟʫʯʘʚʘʥʝʪʦ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʥʘʫʯʥʠʪʝ ʟʥʘʥʠʷ ʟʘ ʞʠʚʦʪʘ ʠ ʜʝʣʦʪʦ 
ʥʘ ʌ. ʂʘʥʠʮ ʩʘ ʚʘʞʝʥ ʝʣʝʤʝʥʪ ʦʪ ʜʝʬʠʥʠʨʘʥʝʪʦ ʥʘ ʙʲʣʛʘʨʩʢʘʪʘ ʥʘʮʠʦʥʘʣʥʘ 
ʠʜʝʥʪʠʯʥʦʩʪ ʠ ʥʝʡʥʦʪʦ ʬʦʨʤʠʨʘʥʝ ʚ ʩʲʚʨʝʤʝʥʥʘʪʘ ʝʧʦʭʘ. ʍʫʜʦʞʝʩʪʚʝʥʠʪʝ 
ʦʙʨʘʟʠ ʠ ʢʥʠʞʦʚʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʥʘ ʂʘʥʠʮ ʧʨʠʥʘʜʣʝʞʘʪ ʢʲʤ ʥʘʡ-ʮʝʥʥʠʪʝ 
ʝʣʝʤʝʥʪʠ ʦʪ ʤʘʪʝʨʠʘʣʥʘʪʘ ʥʠ ʠ ʜʫʭʦʚʥʘ ʢʫʣʪʫʨʘ. ɺ ʧʝʨʩʧʝʢʪʠʚʘʪʘ ʥʘ 
ʧʨʠʦʙʱʘʚʘʥʝ ʥʘ ʙʲʣʛʘʨʩʢʦʪʦ ʦʙʱʝʩʪʚʦ ʢʲʤ ʝʚʨʦʧʝʡʩʢʦʪʦ ʪʝ ʪʨʷʙʚʘʪ ʜʘ ʙʲʜʘʪ 
ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʥʘʫʯʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʘ ʯʨʝʟ ʥʦʚʠʪʝ 
ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʜʘ ʙʲʜʘʪ ʜʦʩʪʲʧʥʠ ʚ ʠʥʪʝʨʥʝʪ. 

ʉ ʫʪʦʯʥʷʚʘʥʝʪʦ ʠ ʨʘʟʰʠʨʷʚʘʥʝʪʦ ʥʘ ʧʦʟʥʘʥʠʷʪʘ ʟʘ ʂʘʥʠʮ, ʩ 
ʜʠʛʠʪʘʣʠʟʠʨʘʥʝʪʦ ʠ ʠʟʜʘʚʘʥʝʪʦ ʥʘ ʩʪʨʘʥʠʮʠ ʦʪ ʥʝʛʦʚʠʷ ʜʦʢʫʤʝʥʪʘʣʝʥ ʘʨʭʠʚ ʝ 
ʩʚʲʨʟʘʥ ʩʲʚʤʝʩʪʥʠʷʪ ʧʨʦʝʢʪ ʥʘ ʅʘʫʯʥʠʷ ʘʨʭʠʚ ʠ ʎʝʥʪʨʘʣʥʘ ʙʠʙʣʠʦʪʝʢʘ ʥʘ 
ɹʲʣʛʘʨʩʢʘʪʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ, ʩʧʝʯʝʣʝʥ ʦʪ ʬʦʥʜ ñʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷò. 
ʎʝʣʪʘ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʧʨʦʝʢʪ ñʍʫʜʦʞʝʩʪʚʝʥʦ-ʜʦʢʫʤʝʥʪʘʣʝʥ ʘʣʙʫʤ ʧʦ 
ʪʚʦʨʙʠ ʥʘ ʌ. ʂʘʥʠʮò ʝ ʜʘ ʚʲʚʝʜʝ ʚ ʥʘʫʯʥʦ ʦʙʨʲʱʝʥʠʝ ʥʝʛʦʚʠʪʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ 
ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʥʦʚʠ ʟʥʘʥʠʷ ʟʘ ʙʲʣʛʘʨʩʢʠʪʝ ʠ ʝʚʨʦʧʝʡʩʢʠʪʝ ʠʟʤʝʨʝʥʠʷ ʥʘ 
ʙʦʛʘʪʦʪʦ ʤʫ ʪʚʦʨʯʝʩʪʚʦ. 

ɹʝʟʮʝʥʥʘʪʘ ʢʦʣʝʢʮʠʷ ʦʪ ʘʢʚʘʨʝʣʠ, ʨʠʩʫʥʢʠ, ʩʢʠʮʠ, ʢʘʨʪʠ, ʬʦʪʦʛʨʘʬʠʠ ʠ 
ʨʲʢʦʧʠʩʠ ʥʘ ʌ. ʂʘʥʠʮ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʧʨʝʜʠʟʚʠʢʚʘ ʠʥʪʝʨʝʩʘ ʠ ʚʥʠʤʘʥʠʝʪʦ ʥʘ 
ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ. ʇʦ ʥʘʡ-ʨʘʟʣʠʯʥʠ ʧʦʚʦʜʠ ʚ ʥʘʫʯʥʠ ʠʟʜʘʥʠʷ ʠ ʚ ʧʨʝʩʘʪʘ ʧʨʝʟ 
ʛʦʜʠʥʠʪʝ ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ ʤʘʪʝʨʠʘʣʠ ʟʘ ʥʝʛʦ, ʥʦ ʥʠʪʦ ʝʜʥʦ ʦʪ ʪʷʭ ʥʷʤʘ 
ʧʨʝʪʝʥʮʠʷʪʘ ʟʘ ʧʲʣʥʦ ʠ ʟʘʜʲʣʙʦʯʝʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʞʠʚʦʪʘ, ʪʚʦʨʯʝʩʪʚʦʪʦ ʠ 
ʟʘʩʣʫʛʠʪʝ ʥʘ ʫʯʝʥʠʷ. (2) ʅʘʣʘʛʘ ʩʝ ʠʟʚʦʜʲʪ, ʯʝ ʝ ʜʦʰʲʣ ʤʦʤʝʥʪʲʪ ʟʘ ʝʜʥʦ 
ʩʲʚʨʝʤʝʥʥʦ ʠʟʜʘʥʠʝ, ʢʦʝʪʦ ʜʘ ʧʦʢʘʞʝ ʭʫʜʦʞʝʩʪʚʝʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʂʘʥʠʮ ʠ 
ʜʘ ʩʣʫʞʠ ʢʘʪʦ ʙʘʟʘ ʟʘ ʙʲʜʝʱʠ ʧʨʦʫʯʚʘʥʠʷ ʠ ʘʥʘʣʠʟʠ.  

ɿʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʘʟʠ ʦʪʛʦʚʦʨʥʘ ʟʘʜʘʯʘ ʘʢʘʜʝʤʠʯʥʠʷʪ ʘʨʭʠʚ ʠ ʙʠʙʣʠʦʪʝʢʘ 
ʧʦʣʟʚʘʪ ʤʝʪʦʜʠʪʝ ʥʘ ʠʟʢʫʩʪʚʦʟʥʘʥʠʝʪʦ, ʘʨʭʠʚʠʩʪʠʢʘʪʘ, ʘʨʭʝʦʛʨʘʬʠʷʪʘ, 
ʩʨʘʚʥʠʪʝʣʥʦ-ʘʥʘʣʠʪʠʯʥʠʷ ʤʝʪʦʜ ʟʘ ʜʘʪʠʨʘʥʝ ʥʘ ʩʲʭʨʘʥʝʥʠʪʝ ʤʘʪʝʨʠʘʣʠ. ʇʨʝʟ 
ʧʲʨʚʠʷ ʝʪʘʧ ʦʪ ʨʘʙʦʪʘʪʘ ʧʦ ʧʨʦʝʢʪʘ ʝʢʠʧʲʪ ʨʝʘʣʠʟʠʨʘ ʩʣʝʜʥʠʪʝ ʟʘʜʘʯʠ:  

- ʟʘʧʦʟʥʘ ʩʝ ʚ ʧʦʜʨʦʙʥʦʩʪʠ ʩ ʢʥʠʞʦʚʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʥʘ ʌ. ʂʘʥʠʮ ʢʘʪʦ ʚʘʞʥʘ 
ʯʘʩʪ ʦʪ ʠʟʪʦʯʥʠʮʠʪʝ ʟʘ ʥʝʛʦʚʦʪʦ ʜʝʣʦ; 

- ʠʟʜʠʨʠ ʜʦʢʫʤʝʥʪʘʣʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʪʝʤʘʪʘ ʚ ʙʲʣʛʘʨʩʢʠ 
ʘʨʭʠʚʠ ʠ ʙʠʙʣʠʦʪʝʢʠ; 

- ʦʩʥʦʚʥʦ ʧʨʦʫʯʠ ʣʠʯʥʠʪʝ ʬʦʥʜʦʚʝ ʚ ʅʘʫʯʥʠʷ ʘʨʭʠʚ ʩ ʮʝʣ ʦʪʢʨʠʚʘʥʝ ʥʘ 
ʥʝʠʟʚʝʩʪʥʠ ʜʦʢʫʤʝʥʪʠ ʦʪ ʠ ʟʘ ʌ. ʂʘʥʠʮ; 

- ʦʧʠʩʘ ʥʦʚʦʠʟʜʠʨʚʘʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʠ ʧʦʩʪʘʚʠ ʥʘʯʘʣʦʪʦ ʥʘ ʙʘʟʘ ʜʘʥʥʠ ʩ 
ʙʠʙʣʠʦʛʨʘʬʠʷ ʧʦ ʪʝʤʘʪʘ; 

- ʠʟʚʲʨʰʠ ʬʦʥʜʠʨʘʥʝ ʥʘ ʯʘʩʪ ʦʪ ʠʣʶʩʪʨʘʪʠʚʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʦʪ ʣʠʯʥʠʷ ʬʦʥʜ 
ʥʘ ʂʘʥʠʮ (ʚ ʅɸ ɹɸʅ) ʠ ʫʩʪʘʥʦʚʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʪʘ ʥʘ ʦʪʜʝʣʥʠ ʜʦʢʫʤʝʥʪʠ 
ʢʲʤ ʩʲʦʪʚʝʪʥʠʪʝ ʘʨʭʠʚʥʠ ʝʜʠʥʠʮʠ; 
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- ʟʘʧʦʯʥʘ ʥʦʚʘ ʥʘʫʯʥʘ ʦʙʨʘʙʦʪʢʘ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʥʘ ʘʨʭʠʚʥʠʷ ʬʦʥʜ ʥʘ ʌ. 
ʂʘʥʠʮ, ʩʲʭʨʘʥʷʚʘʥ ʚ ʅɸ ɹɸʅ, ʢʦʷʪʦ ʱʝ ʧʨʦʜʲʣʞʠ ʠ ʧʨʝʟ ʚʪʦʨʠʷ ʝʪʘʧ ʥʘ 
ʧʨʦʝʢʪʘ; 

- ʫʪʦʯʥʠ ʨʘʙʦʪʥʠʪʝ ʩʢʠʮʠ ʢʲʤ ʘʢʚʘʨʝʣʠʪʝ ʥʘ ʂʘʥʠʮ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʪʘ ʠʤ 
ʢʲʤ ʢʦʥʢʨʝʪʥʦʪʦ ʭʫʜʦʞʝʩʪʚʝʥʦ ʧʨʦʠʟʚʝʜʝʥʠʝ; 

- ʠʟʚʲʨʰʝʥʦ ʝ ʪʨʠʢʨʘʪʥʦ ʟʘʩʥʝʤʘʥʝ ʥʘ 34 ʘʢʚʘʨʝʣʘ ʥʘ ʂʘʥʠʮ, ʟʘ ʜʘ ʩʝ 
ʠʟʙʝʛʥʘʪ ʦʪʢʣʦʥʝʥʠʷ ʚ ʮʚʝʪʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʢʘʨʪʠʥʠʪʝ; 

- ʦʙʨʘʙʦʪʝʥʠ ʩʘ ʨʝʧʨʦʜʫʢʮʠʠ ʚ ʜʚʘ ʬʦʨʤʘʪʘ ï ʟʘ ʢʘʪʘʣʦʛ ʠ ʟʘ ʜʠʛʠʪʘʣʝʥ 
ʧʝʯʘʪ; 

- ʘʜʘʧʪʘʮʠʷ ʥʘ BASLIB /ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ/ ʟʘ 
ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʦʙʝʢʪʘ ʥʘ ʧʨʦʝʢʪʘ ï ʭʫʜʦʞʝʩʪʚʝʥʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘ ʌʝʣʠʢʩ 
ʂʘʥʠʮ; 

- ʬʦʨʤʫʣʠʨʘʥʠ ʩʘ ʤʝʪʘʜʘʥʥʠʪʝ ʟʘ ʦʧʠʩʘʥʠʝ, ʩʲʛʣʘʩʥʦ ʤʝʞʜʫʥʘʨʦʜʥʠ 
ʩʪʘʥʜʘʨʪʠ ʟʘ ʦʧʠʩʘʥʠʝ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʧʘʩʧʦʨʪʠ ʥʘ 
ʧʨʦʠʟʚʝʜʝʥʠʷʪʘ; 

- ʩʲʟʜʘʜʝʥʘ ʝ ʙʘʟʘ ʜʘʥʥʠ ʟʘ ʘʢʚʘʨʝʣʠʪʝ ʥʘ ʌ. ʂʘʥʠʮ ï ʠʟʦʙʨʘʞʝʥʠʷ ʚ JPG- 
ʬʦʨʤʘʪ; 

- BASlib e ʠʥʩʪʘʣʠʨʘʥʘ ʥʘ 4 ʣʘʧʪʦʧʘ ʟʘ ʨʘʙʦʪʘ ʚ ʎɹ ʠ ʅɸ ʥʘ ɹɸʅ;  

- ʝʢʠʧʲʪ ʧʨʠʩʪʲʧʠ ʢʲʤ ʧʦʧʫʣʷʨʠʟʠʨʘʥʝ ʭʫʜʦʞʝʩʪʚʝʥʦ-ʜʦʢʫʤʝʥʪʘʣʥʦʪʦ 
ʥʘʩʣʝʜʩʪʚʦ ʥʘ ʌ. ʂʘʥʠʮ ʠ ʥʝʛʦʚʠʪʝ ʧʨʠʥʦʩʠ ʟʘ ʙʲʣʛʘʨʩʢʘʪʘ ʥʘʫʢʘ ʠ ʢʫʣʪʫʨʘ 
ʯʨʝʟ ʫʯʘʩʪʠʝ ʚ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʜʦʢʣʘʜʠ ʠ ʧʨʝʟʝʥʪʘʮʠʠ ʠ ʧʫʙʣʠʢʘʮʠʠ ʧʦ 
ʪʝʤʘʪʘ. 

ʉʲʙʨʘʥʠʪʝ ʜʦ ʪʦʟʠ ʤʦʤʝʥʪ ʠ ʦʙʦʙʱʝʥʠ ʥʦʚʠ ʨʝʟʫʣʪʘʪʠ ʧʦ ʧʨʦʝʢʪʘ ʠʤʘʪ 
ʛʦʣʷʤʘ ʩʪʦʡʥʦʩʪ ʟʘ ʦʯʝʨʪʘʚʘʥʝ ʮʷʣʦʩʪʥʘʪʘ ʢʘʨʪʠʥʘ ʥʘ ʞʠʚʦʪʘ, ʜʝʣʦʪʦ ʠ 
ʢʫʣʪʫʨʥʠʪʝ ʧʨʠʥʦʩʠ ʥʘ ʌʝʣʠʢʩ ʂʘʥʠʮ. ʊʝ ʱʝ ʜʘʜʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʨʘʟʢʨʠʝ 
ʧʦ-ʜʦʙʨʝ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʥʘʮʠʦʥʘʣʥʘʪʘ ʠʜʝʥʪʠʯʥʦʩʪ ʥʘ ʙʲʣʛʘʨʠʪʝ ʩ 
ʝʚʨʦʧʝʡʩʢʠʪʝ ʠ ʙʘʣʢʘʥʩʢʠ ʥʘʨʦʜʠ. 

ɺʪʦʨʠʷʪ ʝʪʘʧ ʥʘ ʧʨʦʝʢʪʘ ʧʨʝʜʚʠʞʜʘ: 

- ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʨʝʟʫʣʪʘʪʠ; 

- ʩʲʩʪʘʚʷʥʝ ʥʘ ʩʲʚʨʝʤʝʥʝʥ ʙʠʦʛʨʘʬʠʯʝʥ ʦʯʝʨʢ ʟʘ ʞʠʟʥʝʥʠʷ ʧʲʪ ʠ ʜʝʣʦʪʦ ʥʘ 
ʂʘʥʠʮ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʥʦʚʦʦʪʢʨʠʪʠ ʠʟʚʦʨʠ; 

- ʧʦʜʛʦʪʚʷʥʝ ʠ ʦʪʧʝʯʘʪʚʘʥʝ ʥʘ ʭʫʜʦʞʝʩʪʚʝʥ ʘʣʙʫʤ, ʚʢʣʶʯʚʘʱ ʩʢʠʮʠ, ʨʠʩʫʥʢʠ, 
ʘʢʚʘʨʝʣʠ, ʛʨʘʚʶʨʠ ʠ ʜʨ. ʧʦ ʪʚʦʨʙʠ ʥʘ ʌ. ʂʘʥʠʮ; 

- ʩʲʟʜʘʚʘʥʝ ʠ ʧʦʜʜʨʲʞʢʘ ʥʘ web-ʙʘʟʠʨʘʥʦ ʜʠʛʠʪʘʣʥʦ ʭʨʘʥʠʣʠʱʝ; 

- ʧʨʝʟʝʥʪʘʮʠʠ ʠ ʧʦʧʫʣʷʨʠʟʠʨʘʥʝ ʥʘ ʛʦʪʦʚʠʪʝ ʧʨʦʜʫʢʪʠ. 

ʇʨʝʜʣʦʞʝʥʘʪʘ ʦʪ ʨʘʙʦʪʥʠʷ ʝʢʠʧ ʥʘʫʯʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʝ ʘʢʪʫʘʣʥʘ, ʪʲʡ ʢʘʪʦ 
ʧʨʦʚʦʢʠʨʘ ʤʥʦʛʦʙʨʦʡʥʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʟʘʜʘʯʠ ʠ ʧʦʟʚʦʣʷʚʘ ʚ ʙʲʜʝʱʝ ʜʘ ʩʝ 
ʨʘʟʨʘʙʦʪʚʘʪ ʪʝʤʠ ʠ ʟʘ ʜʨʫʛʠ ʟʥʘʯʠʤʠ ʣʠʯʥʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʥʦʚʘʪʘ ʠ ʥʘʡ-ʥʦʚʘ 
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ʙʲʣʛʘʨʩʢʘ ʠʩʪʦʨʠʷ. ʇʨʠ ʪʦʚʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʝʢʪʘ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘʪ 
ʚ ʨʘʟʣʠʯʥʠ ʥʘʫʯʥʠ ʦʙʣʘʩʪʠ: ʧʦʣʠʪʠʯʝʩʢʘ ʠ ʢʫʣʪʫʨʥʘ ʠʩʪʦʨʠʷ, ʠʩʪʦʨʠʷ ʥʘ 
ʠʟʢʫʩʪʚʦʪʦ, ʛʝʦʛʨʘʬʠʷ, ʝʪʥʦʣʦʛʠʷ ʠ ʜʨ. ʠ ʱʝ ʫʚʝʣʠʯʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 
ʙʲʜʝʱʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʇʫʙʣʠʢʫʚʘʥʝʪʦ ʥʘ ʜʦʢʫʤʝʥʪʘʣʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʚ ʢʥʠʞʝʥ 
ʘʣʙʫʤ ʠ ʪʷʭʥʦʪʦ ʜʠʛʠʪʘʣʠʟʠʨʘʥʝ ʱʝ ʫʩʢʦʨʠ ʧʨʦʫʯʚʘʥʠʷʪʘ ʚʲʨʭʫ ʨʝʜʠʮʘ ʜʨʫʛʠ 
ʨʘʟʨʘʙʦʪʚʘʥʠ ʦʪ ʝʢʠʧʘ ʧʨʦʙʣʝʤʠ. ʉʲʟʜʘʜʝʥʦʪʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʘ 
ʜʠʛʠʪʘʣʥʦ web-ʭʨʘʥʠʣʠʱʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʨʘʟʚʠʚʘʱʠ ʩʝ ʚʠʨʪʫʘʣʥʠ ʘʨʭʠʚ ʠ 
ʙʠʙʣʠʦʪʝʢʘ, ʩʲʟʜʘʚʘʱʠ ʤʦʩʪʦʚʝ ʚʲʚ ʚʨʝʤʝʪʦ, ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʠ ʦʙʱʝʩʪʚʦʪʦ. 

ɼʠʛʠʪʘʣʥʠʪʝ ʢʦʣʝʢʮʠʠ ʩʘ ʠʟʢʣʶʯʠʪʝʣʝʥ ʠʥʦʚʘʪʠʚʝʥ ʠʥʬʦʨʤʘʮʠʦʥʝʥ 
ʨʝʩʫʨʩ, ʢʦʡʪʦ ʧʦʜʧʦʤʘʛʘ ʚʩʠʯʢʠ ʧʦʪʨʝʙʠʪʝʣʠ ʟʘ ʥʘʫʯʥʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʮʝʣʠ: 
ʫʯʝʥʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʜʦʢʪʦʨʘʥʪʠ, ʩʪʫʜʝʥʪʠ ʠ ʜʨ. ʀʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʪʝʟʠ 
ʚʠʨʪʫʘʣʥʠ ʢʦʣʝʢʮʠʠ ʦʩʠʛʫʨʷʚʘ ʥʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʣʠʮʘ ʥʝ ʩʘʤʦ ʙʲʨʟ ʜʦʩʪʲʧ 
ʜʦ ʤʥʦʛʦʘʩʧʝʢʪʥʠ ʟʥʘʥʠʷ, ʥʦ ʧʦʚʠʰʘʚʘ ʪʷʭʥʘʪʘ ʦʙʱʘ ʠ ʩʧʝʮʠʘʣʥʘ ʢʫʣʪʫʨʘ ʠ 
ʧʦʚʜʠʛʘ ʥʘʮʠʦʥʘʣʥʦʪʦ ʠʤ ʩʲʟʥʘʥʠʝ ʠ ʣʠʯʥʦ ʩʘʤʦʯʫʚʩʪʚʠʝ. ɹʲʨʟʦʪʦ ʚʲʚʝʞʜʘʥʝ 
ʥʘ ʭʫʜʦʞʝʩʪʚʝʥʦ-ʜʦʢʫʤʝʥʪʘʣʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʥʘ ʌ. ʂʘʥʠʮ ʚ ʠʥʪʝʨʝʥʪ-ʤʨʝʞʘʪʘ 
ʱʝ ʨʘʟʰʠʨʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʦʪ ʧʨʦʝʢʪʘ ʨʝʟʫʣʪʘʪʠ ʚ ʮʷʣʘ ɽʚʨʦʧʘ ʠ 
ʦʩʦʙʝʥʦ ʥʘ ɹʘʣʢʘʥʠʪʝ.  

ʆʧʘʟʚʘʥʝʪʦ ʠ ʧʦʧʫʣʷʨʠʟʠʨʘʥʝʪʦ ʥʘ ʙʲʣʛʘʨʩʢʦʪʦ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦ 
ʥʘʩʣʝʜʩʪʚʦ ʢʘʪʦ ʦʩʥʦʚʥʠ ʮʝʣʠ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʧʨʦʝʢʪ ʥʘʧʲʣʥʦ ʩʲʚʧʘʜʘʪ 
ʩ ʮʝʣʠʪʝ ʠ ʟʘʜʘʯʠʪʝ ʥʘ ʘʢʘʜʝʤʠʯʥʠʷ ʘʨʭʠʚ. ʂʘʪʦ ʥʘʡ-ʩʪʘʨʦʪʦ ʠ ʝʜʥʦ ʦʪ ʥʘʡ-
ʙʦʛʘʪʠʪʝ ʭʨʘʥʠʣʠʱʘ ʚ ɹʲʣʛʘʨʠʷ ʪʦʡ ʠʤʘ ʟʘ ʩʚʦʷ ʦʩʥʦʚʘ ʦʙʦʩʦʙʝʥʘ ʩʙʠʨʢʘ ʦʪ 
ʜʦʢʫʤʝʥʪʠ, ʚʲʟʥʠʢʥʘʣʘ ʦʱʝ ʩʣʝʜ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ɹʲʣʛʘʨʩʢʦʪʦ ʢʥʠʞʦʚʥʦ 
ʜʨʫʞʝʩʪʚʦ ʧʨʝʟ 1869 ʛ. (ʦʪ 1911 ʛ. ɹɸʅ). ʊʦʚʘ ʝ ʷʜʨʦʪʦ ʥʘ ʧʲʨʚʠʷ ʙʲʣʛʘʨʩʢʠ 
ʥʘʮʠʦʥʘʣʝʥ ʠʩʪʦʨʠʯʝʩʢʠ ʘʨʭʠʚ. ʇʦ ʧʦʩʣʝʜʥʠ ʜʘʥʥʠ ʚ ʥʝʛʦ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʥʘʜ 
500 ʬʦʥʜʘ, ʨʝʛʠʩʪʨʠʨʘʥʠ ʩʘ 22 ʩʙʠʨʢʠ ʠ ʢʦʣʝʢʮʠʠ ʠ ʥʘʜ 80 ʯʘʩʪʠʯʥʠ 
ʧʦʩʪʲʧʣʝʥʠʷ, ʩʲʜʲʨʞʘʱʠ ʜʦʢʫʤʝʥʪʠ ʥʝ ʩʘʤʦ ʟʘ ʠʩʪʦʨʠʷʪʘ ʥʘ ʥʘʫʯʥʘʪʘ ʤʠʩʲʣ ʚ 
ɹʲʣʛʘʨʠʷ, ʥʦ ʠ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʦʩʚʝʪʣʷʚʘʪ ʢʦʥʢʨʝʪʥʠ ʠʩʪʦʨʠʯʝʩʢʠ ʩʲʙʠʪʠʷ ʦʪ 
ʥʘʮʠʦʥʘʣʥʘ ʟʥʘʯʠʤʦʩʪ. ʈʘʙʦʪʘʪʘ ʧʦ ʩʲʚʤʝʩʪʥʠ ʧʨʦʝʢʪʠ ʩʲʩ ʩʨʦʜʥʠ ʠʥʩʪʠʪʫʮʠʠ 
ʫ ʥʘʩ ʠ ʚ ɽʚʨʦʧʘ ʜʦʧʨʠʥʘʩʷ ʟʘ ʦʙʦʛʘʪʷʚʘʥʝʪʦ ʥʘ ʜʦʢʫʤʝʥʪʘʣʥʠʷ ʘʢʘʜʝʤʠʯʝʥ 
ʤʘʩʠʚ ʠ ʥʝʛʦʚʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʧʨʝʜ ʰʠʨʦʢʘʪʘ ʦʙʱʝʩʪʚʝʥʦʩʪ.  

ɺ ʪʦʟʠ ʩʤʠʩʲʣ, ʦʪ ʦʩʦʙʝʥʘ ʚʘʞʥʦʩʪ ʝ, ʯʝ ʚ ʅʘʫʯʥʠʷ ʘʨʭʠʚ ʥʘ ɹɸʅ ʩʝ 
ʩʲʭʨʘʥʷʚʘ ʣʠʯʥʠʷʪ ʬʦʥʜ ʥʘ ʠʟʚʝʩʪʥʠʷ ʧʲʪʝʰʝʩʪʚʝʥʠʢ ʠ ʫʯʝʥ ʌʝʣʠʢʩ ʂʘʥʠʮ, 
ʢʦʝʪʦ ʦʧʨʝʜʝʣʷ ʠ ʚʦʜʝʱʘʪʘ ʨʦʣʷ ʥʘ ʘʢʘʜʝʤʠʯʥʠʷ ʘʨʭʠʚ ʚ ʩʲʚʤʝʩʪʥʠʷ ʧʨʦʝʢʪ. 
ɽʢʠʧʲʪ, ʜʦʙʨʝ ʧʦʟʥʘʚʘʱ ʥʝʪʨʘʜʠʮʠʦʥʥʠʪʝ ʜʦʢʫʤʝʥʪʠ ʥʘ ʂʘʥʠʮ, ʱʝ ʧʨʝʮʠʟʠʨʘ 
ʩʘʤʦ ʥʘʡ-ʟʥʘʯʠʤʠʪʝ ʠ ʤʘʣʢʦ ʧʦʟʥʘʪʠ ʥʝʛʦʚʠ ʪʚʦʨʙʠ. ʊʦʚʘ ʩʝ ʥʘʣʘʛʘ ʠ ʦʪ 
ʛʦʣʷʤʦʪʦ ʪʝʤʘʪʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʨʝʧʨʦʜʫʢʮʠʠʪʝ, ʝʩʢʠʟʠʪʝ, ʦʨʠʛʠʥʘʣʥʠʪʝ 
ʩʢʠʮʠ ʠ ʨʠʩʫʥʢʠ, ʛʨʘʚʶʨʠʪʝ, ʢʘʨʪʠʪʝ, ʬʦʪʦʛʨʘʬʠʠʪʝ ʠ ʜʨʫʛʠ, ʩʚʲʨʟʘʥʠ ʩ 
ʠʩʪʦʨʠʷʪʘ ʥʘ ɹʲʣʛʘʨʠʷ ʠ ɹʘʣʢʘʥʠʪʝ. 

ʂʫʣʪʫʨʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ, ʩʲʭʨʘʥʝʥʦ ʚ ʅʘʫʯʥʠʷ ʘʨʭʠʚ ʥʘ ɹɸʅ, ʜʥʝʩ ʩʝ ʚʧʠʩʚʘ 
ʦʪʣʠʯʥʦ ʩʨʝʜ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʧʨʠʦʨʠʪʝʪʠ ʥʘ ʝʚʨʦʧʝʡʩʢʘʪʘ ʥʘʫʢʘ ʠ ʢʫʣʪʫʨʘ. ɺ 
ɽʚʨʦʧʘ ʩʲʱʝʩʪʚʫʚʘ ʷʩʥʘ ʪʝʥʜʝʥʮʠʷ ʟʘ ʜʠʛʠʪʘʣʠʟʠʨʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʘʣʥʠʪʝ 
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ʧʘʤʝʪʥʠʮʠ. ɺ ʪʘʟʠ ʥʘʩʦʢʘ ʜʝʡʩʪʚʘʪ ʥʷʢʦʣʢʦ ʚʘʞʥʠ ʧʨʦʛʨʘʤʠ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ 
ʩʲʶʟ, ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʦʙʝʜʠʥʝʥʘ ʜʠʛʠʪʘʣʥʘ ʙʠʙʣʠʦʪʝʢʘ ʠ 
ʦʩʦʙʝʥʦ ʢʲʤ ʜʠʛʠʪʘʣʥʠʪʝ ʙʠʙʣʠʦʪʝʢʠ ʩ ʥʘʫʯʥʦ ʩʲʜʲʨʞʘʥʠʝ. ʎʝʥʪʨʘʣʥʘʪʘ 
ʙʠʙʣʠʦʪʝʢʘ ʥʘ ɹɸʅ ʝ ʘʢʪʠʚʝʥ ʫʯʘʩʪʥʠʢ ʚ ʝʚʨʦʧʝʡʩʢʠʪʝ ʧʨʦʛʨʘʤʠ ʟʘ ʦʧʘʟʚʘʥʝ 
ʥʘ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʪʦ ʥʘʩʣʝʜʩʪʚʦ. ɺ ʤʥʦʛʦ ʦʪ ʪʷʭ ʙʠʙʣʠʦʪʝʢʘʪʘ ʝ 
ʘʛʨʝʛʘʪʦʨ ʥʘ ʜʠʛʠʪʘʣʥʠ ʢʦʣʝʢʮʠʠ, ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʷ, ʢʘʢʪʦ ʥʘ ʫʝʙ-ʩʘʡʪʘ ʩʠ 
(http://cl.bas.bg), ʪʘʢʘ ʠ ʚ ʝʚʨʦʧʝʡʩʢʘʪʘ ʜʠʛʠʪʘʣʥʘ ʙʠʙʣʠʦʪʝʢʘ EUROPEANA. 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʠ ʧʦʧʫʣʷʨʠʟʠʨʘʥʝʪʦ ʥʘ ʭʫʜʦʞʝʩʪʚʝʥʦ-ʜʦʢʫʤʝʥʪʘʣʥʦʪʦ 
ʥʘʩʣʝʜʩʪʚʦ ʥʘ ʂʘʥʠʮ ʱʝ ʨʝʰʘʪ ʤʥʦʞʝʩʪʚʦ ʚʲʧʨʦʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʤʷʩʪʦʪʦ, 
ʨʦʣʷʪʘ ʠ ʜʝʣʦʪʦ ʤʫ ʚ ʝʚʨʦʧʝʡʩʢʦʪʦ ʢʫʣʪʫʨʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʌ. ʂʘʥʠʮ ʠʤʘ 
ʠʟʢʣʶʯʠʪʝʣʝʥ ʧʨʠʥʦʩ ʟʘ ʟʘʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘʪʘ ʦʙʱʝʩʪʚʝʥʦʩʪ ʩ 
ʤʘʪʝʨʠʘʣʥʘʪʘ ʠ ʜʫʭʦʚʥʘ ʢʫʣʪʫʨʘ ʥʘ ɹʲʣʛʘʨʠʷ, ʩ ʥʝʡʥʠʪʝ ʛʝʦʛʨʘʬʩʢʠ 
ʦʩʦʙʝʥʦʩʪʠ, ʧʨʠʨʦʜʥʠ ʨʝʩʫʨʩʠ ʠ ʭʦʨʘ. ɽʜʚʘ ʣʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʩʦʯʝʥ ʜʨʫʛ 
ʯʫʞʜʝʥʝʮ, ʢʦʡʪʦ ʪʘʢʘ ʜʦʙʨʝ ʜʘ ʝ ʫʩʝʪʠʣ ʜʫʭʘ ʥʘ ɹʲʣʛʘʨʠʷ ʠ ʥʘ ʙʲʣʛʘʨʠʥʘ ʩ 
ʥʝʛʦʚʠʪʝ ʚʝʢʦʚʥʠ ʪʨʘʜʠʮʠʠ. 

ʇʲʪʝʰʝʩʪʚʠʷʪʘ ʤʫ ʧʦ ʥʘʰʠʪʝ ʟʝʤʠ ʧʨʦʜʲʣʞʘʚʘʪ ʙʣʠʟʦ 16 ʛʦʜʠʥʠ. ʊʦʡ 
ʠʟʤʠʥʘʚʘ ʩʪʦʪʠʮʠ ʢʠʣʦʤʝʪʨʠ, ʩʲʙʠʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʥʘʩʝʣʝʥʠʝʪʦ, ʧʨʘʚʠ 
ʦʧʠʩʘʥʠʷ ʠ ʨʠʩʫʥʢʠ ʥʘ ʤʥʦʞʝʩʪʚʦ ʙʲʣʛʘʨʩʢʠ ʩʝʣʠʱʘ, ʩʲʩʪʘʚʷ ʠ ʯʝʨʪʘʝ ʢʘʨʪʠ 
ʥʘ ʚʲʨʭʦʚʝ ʠ ʤʝʩʪʥʦʩʪʠ, ʠʟʫʯʘʚʘ ʝʪʥʦʛʨʘʬʠʷʪʘ, ʪʦʧʦʥʠʤʠʷʪʘ ʠ ʩʪʘʨʠʥʠʪʝ ʦʪ 
ʨʘʟʣʠʯʥʠ ʢʲʪʯʝʪʘ ʥʘ ʩʪʨʘʥʘʪʘ ʠ ʚʩʠʯʢʦ ʪʦʚʘ ʧʨʠ ʠʟʢʣʶʯʠʪʝʣʥʦ ʪʝʞʢʠ ʫʩʣʦʚʠʷ 
ʥʘ ʨʘʙʦʪʘ. ʈʝʟʫʣʪʘʪ ʦʪ ʪʝʟʠ ʧʲʪʝʰʝʩʪʚʠʷ ʩʘ ʫʥʠʢʘʣʥʠ ʪʨʫʜʦʚʝ ʩ ʠʩʪʦʨʠʯʝʩʢʠ, 
ʝʪʥʦʛʨʘʬʩʢʠ ʠ ʛʝʦʛʨʘʬʩʢʠ ʭʘʨʘʢʪʝʨ. ɿʘ ʥʘʩ ʦʩʦʙʝʥʦ ʮʝʥʥʘ ʝ ʤʦʥʦʛʨʘʬʠʷʪʘ ʥʘ 
ʂʘʥʠʮ ñɼʫʥʘʚʩʢʘ ɹʲʣʛʘʨʠʷ ʠ ɹʘʣʢʘʥʲʪò (3), ʢʦʷʪʦ ʝ ʧʲʨʚʠ ʦʧʠʪ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ 
ʥʘ ɹʲʣʛʘʨʠʷ ʚ ʦʙʨʘʟʠ. ʅʝʚʝʨʦʷʪʝʥ ʛʨʘʚʴʦʨ ʠ ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʨʝʮʠʟʝʥ 
ʢʘʨʪʦʛʨʘʬ, ʩ ʧʦʯʪʠ ʬʦʪʦʛʨʘʬʩʢʘ ʪʦʯʥʦʩʪ ʪʦʡ ʨʠʩʫʚʘ ʚʠʜʷʥʦʪʦ, ʠʟʨʘʙʦʪʚʘ ʢʘʨʪʠ 
ʥʘ ʠʟʤʠʥʘʪʠʪʝ ʦʪ ʥʝʛʦ ʤʘʨʰʨʫʪʠ. ʌ. ʂʘʥʠʮ ʧʨʝʩʠʯʘ 18 ʧʲʪʠ ʉʪʘʨʘ ʧʣʘʥʠʥʘ, ʟʘ 
ʜʘ ʤʦʞʝ ʧʦʜʨʦʙʥʦ ʜʘ ʦʧʠʰʝ ʟʝʤʠʪʝ ʤʝʞʜʫ ɼʫʥʘʚ ʠ ɹʘʣʢʘʥʘ, ʈʦʟʦʚʘʪʘ ʜʦʣʠʥʘ, 
ʉʦʬʠʡʩʢʦʪʦ ʧʦʣʝ ʠ ʯʝʨʥʦʤʦʨʩʢʦʪʦ ʢʨʘʡʙʨʝʞʠʝ. ʆʩʦʙʝʥʦ ʦʨʠʛʠʥʘʣʥʘ ʝ ʢʘʨʪʘʪʘ 
ʥʘ ɼʫʥʘʚʩʢʘ ɹʲʣʛʘʨʠʷ, ʚ ʢʦʷʪʦ ʧʦ ʥʝʛʦʚʠ ʜʫʤʠ (4) ʢʦʨʠʛʠʨʘ ʚʩʠʯʢʠ ʜʦʧʫʩʥʘʪʠ ʦʪ 
ʜʨʫʛʠ ʝʚʨʦʧʝʡʩʢʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʠ ʧʲʪʝʰʝʩʪʚʝʥʠʮʠ ʛʨʝʰʢʠ. ʈʘʙʦʪʘʪʘ ʥʘ ʂʘʥʠʮ 
ʢʘʪʦ ʢʘʨʪʦʛʨʘʬ ʝ ʜʦ ʪʘʢʘʚʘ ʩʪʝʧʝʥ ʪʦʯʥʘ ʠ ʧʨʝʮʠʟʥʘ, ʯʝ ʨʫʩʢʠʷʪ ʛʝʥʝʨʘʣʝʥ ʱʘʙ 
ʧʨʝʧʝʯʘʪʚʘ ʢʘʨʪʘʪʘ ʠ ʷ ʠʟʧʦʣʟʚʘ ʟʘ ʚʦʝʥʥʠʪʝ ʜʝʡʩʪʚʠʷ ʧʨʝʟ ʆʩʚʦʙʦʜʠʪʝʣʥʘʪʘ 
ʚʦʡʥʘ 1877-1878 ʛ. ɿʘ ʥʝʷ ʪʦʡ ʝ ʥʘʛʨʘʜʝʥ ʦʪ ʠʤʧʝʨʘʪʦʨ ɸʣʝʢʩʘʥʜʲʨ ɯɯ ʩ ʦʨʜʝʥʘ 
ñʉʚ. ʉʪʘʥʠʩʣʘʚò, ʘ ʧʦ-ʢʲʩʥʦ ʝ ʦʪʣʠʯʝʥ ʠ ʩ ʦʨʜʝʥʘ ñʉʚ. ɸʥʥʘò ʩ ʙʨʠʣʷʥʪʠ. ɿʘ 
ʩʲʱʘʪʘ ʢʘʨʪʘ ʧʨʝʟ 1876 ʛ. ʂʘʥʠʮ ʧʦʣʫʯʘʚʘ ʠ ʟʣʘʪʝʥ ʤʝʜʘʣ ʥʘ ʉʚʝʪʦʚʥʠʷ 
ʢʦʥʛʨʝʩ ʥʘ ʛʝʦʛʨʘʬʠʪʝ ʚ ʇʘʨʠʞ. ʊʷ ʝ ʠʟʧʦʣʟʚʘʥʘ ʠ ʥʘ ɹʝʨʣʠʥʩʢʠʷ ʢʦʥʛʨʝʩ ʦʪ 
ɺʝʣʠʢʠʪʝ ʩʠʣʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʩʣʝʜʚʦʝʥʥʠʪʝ ʛʨʘʥʠʮʠ ʥʘ ɹʘʣʢʘʥʩʢʠʷ 
ʧʦʣʫʦʩʪʨʦʚ. 

ʌ. ʂʘʥʠʮ ʝ ʧʲʨʚʠʷʪ ʠʟʩʣʝʜʦʚʘʪʝʣ, ʢʦʡʪʦ ʦʧʨʝʜʝʣʷ ʩʘʤʦʩʪʦʡʥʦʪʦ ʤʷʩʪʦ ʥʘ 
ʙʲʣʛʘʨʩʢʘʪʘ ʢʫʣʪʫʨʘ. ʊʦʡ ʧʨʦʫʯʚʘ ʟʝʤʠʪʝ ʥʠ ʥʝ ʩʘʤʦ ʢʘʪʦ ʛʝʦʛʨʘʬ ʠ ʘʨʭʝʦʣʦʛ, 
ʥʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʧʨʘʚʠ ʠ ʤʥʦʛʦ ʮʝʥʥʠ ʝʪʥʦʛʨʘʬʩʢʠ ʥʘʙʣʶʜʝʥʠʷ, ʯʝʩʪʦ ʧʲʪʠ 
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ʜʦʩʪʘ ʧʦʜʨʦʙʥʠ, ʢʦʠʪʦ ʧʦʤʝʩʪʚʘ ʚ ñɼʫʥʘʚʩʢʘ ɹʲʣʛʘʨʠʷ ʠ ɹʘʣʢʘʥʲʪò ʠ 
ʠʟʦʙʨʘʟʷʚʘ ʚ ʢʘʨʪʠʥʠ. ʂʥʠʛʘʪʘ ʠʟʦʙʠʣʩʪʚʘ ʩ ʤʥʦʛʦʙʨʦʡʥʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʠ 
ʩʚʝʜʝʥʠʷ ʟʘ ʧʦʤʠʥʲʢʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ, ʛʣʘʚʥʦ ʟʝʤʝʜʝʣʠʝʪʦ ʠ 
ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ, ʩʲʩ ʩʚʝʜʝʥʠʷ ʟʘ ʠʥʜʫʩʪʨʠʘʣʥʠʪʝ ʟʘʥʘʷʪʠ ʠ 
ʧʨʦʮʲʬʪʷʚʘʱʠʪʝ ʧʦ ʪʦʚʘ ʚʨʝʤʝ ʟʘʥʘʷʪʯʠʡʩʢʠ ʮʝʥʪʨʦʚʝ ʧʦʜ ɹʘʣʢʘʥʘ ʠ 
ɼʫʥʘʚʩʢʘʪʘ ʨʘʚʥʠʥʘ, ʧʦʜʨʦʙʥʦʩʪʠ ʟʘ ʥʦʩʠʷʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ. ʂʘʥʠʮ ʩʧʠʨʘ 
ʧʦʛʣʝʜʘ ʩʠ ʚʲʨʭʫ ʞʠʣʠʱʝʪʦ ʥʘ ʙʲʣʛʘʨʠʥʘ, ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʲʪʠʱʘʪʘ ʚ 
ʦʙʭʦʜʝʥʠʪʝ ʦʪ ʥʝʛʦ ʦʙʣʘʩʪʠ, ʩʦʮʠʘʣʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʥʘʨʦʜʥʠʪʝ ʦʙʠʯʘʠ ʠ 
ʚʷʨʚʘʥʠʷ. ʆʪʥʘʩʷ ʩʝ ʩ ʛʦʣʷʤʘ ʠ ʠʩʢʨʝʥʘ ʩʠʤʧʘʪʠʷ ʢʲʤ ʙʲʣʛʘʨʩʢʠʷ ʥʘʨʦʜ, 
ʨʝʘʣʠʩʪʠʯʥʦ ʨʠʩʫʚʘ ʛʦʣʷʤʘʪʘ ʤʫ ʠʟʦʩʪʘʥʘʣʦʩʪ, ʥʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩ 
ʚʲʟʭʠʱʝʥʠʝ ʠ ʣʶʙʦʚ ʛʦʚʦʨʠ ʟʘ ʥʝʛʦʚʦʪʦ ʪʨʫʜʦʣʶʙʠʝ, ʧʘʪʨʠʘʨʭʘʣʥʠʷ ʜʦʤʘʰʝʥ 
ʙʠʪ ʠ ʩʲʯʫʚʩʪʚʘ ʥʘ ʙʦʨʙʘʪʘ ʤʫ ʟʘ ʢʫʣʪʫʨʥʦ ʠʟʜʠʛʘʥʝ ʠ ʧʦʣʠʪʠʯʝʩʢʘ ʩʚʦʙʦʜʘ. ɺ 
ʥʷʢʦʠ ʦʪʥʦʰʝʥʠʷ ʜʦʨʠ ʛʦ ʧʦʩʪʘʚʷ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʦʩʪʘʥʘʣʠʪʝ ʙʘʣʢʘʥʩʢʠ ʥʘʨʦʜʠ, 
ʢʦʠʪʦ ʩʲʱʦ ʝ ʠʤʘʣ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʧʨʦʫʯʠ. ʄʦʞʝʤ ʩʘʤʦ ʜʘ ʩʲʞʘʣʷʚʘʤʝ, ʯʝ ʪʦʡ 
ʥʝ ʝ ʦʙʭʦʜʠʣ ʠ ʦʩʪʘʥʘʣʠʪʝ ʙʲʣʛʘʨʩʢʠ ʟʝʤʠ, ʟʘ ʢʦʠʪʦ ʩʲʱʦ ʙʠ ʤʦʛʲʣ ʜʘ ʜʘʜʝ 
ʮʝʥʥʠ ʥʘʙʣʶʜʝʥʠʷ ʢʘʪʦ ʫʯʝʥ ʠ ʭʫʜʦʞʥʠʢ. (5) 

ʌ. ʂʘʥʠʮ ʫʯʘʩʪʚʘ ʠ ʚ ʦʙʱʝʩʪʚʝʥʠʷ ʞʠʚʦʪ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʥʘʨʦʜ ʠ ʥʝʛʦʚʠʪʝ 
ʙʦʨʙʠ. ʇʦ ʚʨʝʤʝ ʥʘ ɸʧʨʠʣʩʢʦʪʦ ʚʲʩʪʘʥʠʝ ʧʨʝʟ 1876 ʛ. ʧʠʰʝ ʧʦʨʝʜʠʮʘ ʦʪ ʩʪʘʪʠʠ 
ʚ ʟʘʧʘʜʥʠʪʝ ʚʝʩʪʥʠʮʠ ʚ ʟʘʱʠʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ. ʇʨʠ ʧʦʩʝʱʝʥʠʷʪʘ ʩʠ ʚʲʚ 
ɺʠʝʥʘ ʪʦʡ ʥʝʫʤʦʨʥʦ ʠʟʥʘʩʷ ʜʦʢʣʘʜʠ, ʢʦʠʪʦ ʜʘʚʘʪ ʧʨʝʜʩʪʘʚʘ ʥʘ ʘʚʩʪʨʠʡʮʠʪʝ ʟʘ 
ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ɹʘʣʢʘʥʠʪʝ. ʈʝʧʦʨʪʘʞʠʪʝ ʤʫ ʟʘ ʙʝʟʯʠʥʩʪʚʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ 
ʚʲʩʪʘʥʠʝʪʦ ʧʨʝʜʠʟʚʠʢʚʘʪ ʩʲʯʫʚʩʪʚʠʝʪʦ ʥʘ ʝʚʨʦʧʝʡʩʢʘʪʘ ʦʙʱʝʩʪʚʝʥʦʩʪ ʢʲʤ 
ʩʲʜʙʘʪʘ ʥʘ ʙʲʣʛʘʨʠʪʝ. ʉʣʝʜ ʆʩʚʦʙʦʞʜʝʥʠʝʪʦ ʂʘʥʠʮ ʩʪʘʚʘ ʩʚʠʜʝʪʝʣ ʥʘ 
ʧʦʩʪʝʧʝʥʥʦʪʦ ʩʲʚʟʝʤʘʥʝ ʥʘ ʠʟʩʪʨʘʜʘʣʠʷ ʥʘʨʦʜ ʠ ʧʨʦʩʣʝʜʷʚʘ ʧʲʨʚʠʪʝ ʩʪʲʧʢʠ 
ʥʘ ʥʦʚʦʦʩʚʦʙʦʜʝʥʘʪʘ ʜʲʨʞʘʚʘ ʢʘʪʦ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʦʧʠʩʚʘ ʩʚʦʠʪʝ ʚʧʝʯʘʪʣʝʥʠʷ 
ʦʪ ʩʲʙʠʪʠʷʪʘ. ʂʘʪʦ ʯʣʝʥ ʥʘ ʥʘʩʪʦʷʪʝʣʩʪʚʦʪʦ ʥʘ ɺʠʝʥʩʢʠʷ ñʆʨʠʝʥʪʘʣʩʢʠ ʤʫʟʝʡò 
ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 9 ʛʦʜʠʥʠ ʪʦʡ ʝ ʧʦʧʝʯʠʪʝʣ ʥʘ ʤʣʘʜʠ ʙʲʣʛʘʨʯʝʪʘ, ʧʦʜʛʦʪʚʷʥʠ 
ʟʘ ʫʯʠʪʝʣʠ ʥʘ ʬʠʥʘʥʩʦʚʘ ʠʟʜʨʲʞʢʘ ʦʪ ɸʚʩʪʨʠʷ. (6) ʀʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʤʫ 
ʧʲʪʝʰʝʩʪʚʠʷ ʠʟ ɹʘʣʢʘʥʠʪʝ ʧʨʦʜʲʣʞʘʚʘʪ ʜʦ 1889 ʛ. ɿʘ ʥʝʛʦ ʛʦʣʝʤʠʷʪ ʠʩʪʦʨʠʢ 
ɺʘʩʠʣ ɿʣʘʪʘʨʩʢʠ ʧʠʰʝ: ñɹʲʣʛʘʨʩʢʠʷʪ ʥʘʨʦʜ ʪʘʢʘ ʩʲʱʦ ʥʝ ʦʩʪʘʥʘ ʯʫʞʜ ʢʲʤ 
ʟʘʩʣʫʞʝʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʢʥʠʞʦʚʥʦ ï ʥʘʫʯʥʘʪʘ ʠ ʦʙʱʝʩʪʚʝʥʘ ʜʝʡʥʦʩʪ ʥʘ 
ʂʘʥʠʮʘ... ʋʯʨʝʜʠʪʝʣʥʦʪʦ ʥʘʨʦʜʥʦ ʩʲʙʨʘʥʠʝ ʚ 1879 ʛ. ʚ ʊʲʨʥʦʚʦ ʛʦ ʧʨʠʙʨʦʠ ʚ 
ʯʠʩʣʦʪʦ ʥʘ ʦʥʠʷ ñʣʠʮʘ, ʢʦʠʪʦ ʩʘ ʩʪʦʨʠʣʠ ʜʦʙʨʦ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʥʘʨʦʜò, ʠ 
ʩʲʙʨʘʥʠʝʪʦ ʧʦ ʨʝʰʝʥʠʝ ʦʪ 24 ʤʘʨʪ ʩ.ʛ. ʪʝʣʝʛʨʘʬʠʯʝʩʢʠ ʠʟʢʘʟʘ ʂʘʥʠʮʫ ʩʚʦʷʪʘ 
ʙʣʘʛʦʜʘʨʥʦʩʪ ʠ ʧʨʠʟʥʘʪʝʣʥʦʩʪ.ò (7) ʄʘʣʢʦ ʧʦ-ʢʲʩʥʦ ʠ ʢʥʷʟ ɸʣʝʢʩʘʥʜʲʨ ɯ 
ɹʘʪʝʥʙʝʨʛ ʛʦ ʦʪʣʠʯʘʚʘ ʩ ʦʨʜʝʥ ñʉʚ. ɸʣʝʢʩʘʥʜʲʨò ɯɯ ʩʪ. (1883 ʛ.) ɿʘʩʣʫʛʠʪʝ ʥʘ 
ʂʘʥʠʮ ʢʲʤ ʙʲʣʛʘʨʩʢʠʷ ʥʘʨʦʜ ʠ ʥʘʫʢʘ ʩʘ ʚʠʩʦʢʦ ʦʮʝʥʝʥʠ ʠ ʧʨʝʟ 1884 ʛ. ʪʦʡ ʝ 
ʠʟʙʨʘʥ ʟʘ ʧʦʯʝʪʝʥ ʯʣʝʥ ʥʘ ɹʲʣʛʘʨʩʢʦʪʦ ʢʥʠʞʦʚʥʦ ʜʨʫʞʝʩʪʚʦ. (8) 

ʆʙʱʠʷʪ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʝʢʪ ñʍʫʜʦʞʝʩʪʚʝʥʦ-ʜʦʢʫʤʝʥʪʘʣʝʥ ʘʣʙʫʤ ʧʦ 
ʪʚʦʨʙʠ ʥʘ ʌ. ʂʘʥʠʮò, ʟʘʱʠʪʝʥ ʦʪ ʅʘʫʯʥʠʷ ʘʨʭʠʚ ʠ ʎʝʥʪʨʘʣʥʘ ʙʠʙʣʠʦʪʝʢʘ ʥʘ 
ɹɸʅ, ʠʤʘ ʩʚʦʷʪʘ ʨʦʣʷ ʠ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʠʦʙʱʘʚʘʥʝ ʥʘ ʙʲʣʛʘʨʩʢʘʪʘ ʢʫʣʪʫʨʘ ʢʲʤ 



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 169 

 

ʝʚʨʦʧʝʡʩʢʘʪʘ ʩʨʝʜʘ. ɿʘʱʦʪʦ ʢʘʨʪʠʥʘʪʘ ʥʘ ɹʲʣʛʘʨʠʷ, ʥʘʨʠʩʫʚʘʥʘ ʩ ʜʫʤʠ ʠ 
ʤʦʣʠʚ ʦʪ ʌ. ʂʘʥʠʮ ʧʨʝʜʠ ʧʦʚʝʯʝ ʦʪ ʚʝʢ, ʜʦʧʨʠʥʘʩʷ ʟʘ ʦʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʥʘʰʠʷ 
ʥʘʨʦʜ ʦʪ ʝʚʨʦʧʝʡʩʢʘʪʘ ʦʙʱʝʩʪʚʝʥʦʩʪ, ʟʘ ʫʪʚʲʨʞʜʘʚʘʥʝʪʦ ʩʪʘʙʠʣʥʦʩʪʪʘ ʥʘ 
ʝʜʠʥ ʥʦʚ ʨʝʜ ʩʣʝʜ ʆʩʚʦʙʦʞʜʝʥʠʝʪʦ, ʦʙʨʠʩʫʚʘ ʜʲʣʙʦʢʘʪʘ ʞʠʟʥʝʥʦʩʪ ʥʘ ʥʘʨʦʜ, 
ʩʲʙʫʜʠʣ ʩʝ ʧʨʠ ʨʘʟʣʠʯʥʠ ʫʩʣʦʚʠʷ ʥʘ ʦʯʝʨʪʘʣʘ ʩʝ ʚʝʯʝ ʩʦʙʩʪʚʝʥʘ ʜʲʨʞʘʚʥʦʩʪ. 
ʉ ʧʨʘʚʦ ʌʝʣʠʢʩ ʌʠʣʠʧ ʂʘʥʠʮ ʩʠ ʠʟʚʦʶʚʘ ʤʷʩʪʦʪʦ ʥʘ ʥʘʡ-ʛʦʣʝʤʠʷ ʧʦʟʥʘʚʘʯ ʥʘ 
ɹʲʣʛʘʨʠʷ ʠ ʟʘʱʠʪʥʠʢ ʥʘ ʥʝʡʥʠʪʝ ʠʥʪʝʨʝʩʠ ʚ ʮʷʣʘ ɽʚʨʦʧʘ.  

ʇʦʣʫʯʝʥʠʪʝ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʦʝʢʪʘ ʘʣʙʫʤ ʠ ʜʠʛʠʪʘʣʥʦ ʭʨʘʥʠʣʠʱʝ 
ʧʨʝʜʠʟʚʠʢʚʘʪ ʩʝʨʠʦʟʝʥ ʠʥʪʝʨʝʩ ʥʝ ʩʘʤʦ ʩʨʝʜ ʙʲʣʛʘʨʩʢʘʪʘ ʥʘʫʯʥʘ ʢʦʣʝʛʠʷ, ʥʦ ʠ 
ʚ ʰʠʨʦʢ ʝʚʨʦʧʝʡʩʢʠ ʢʦʥʪʝʢʩʪ ʫʚʝʣʠʯʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʙʲʜʝʱʠ 
ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʠ ʧʨʦʫʯʚʘʥʠʷ. ʊʦʚʘ ʝ ʧʨʠʥʦʩʲʪ ʥʘ ʘʢʘʜʝʤʠʯʥʠʷ ʘʨʭʠʚ ʠ 
ʙʠʙʣʠʦʪʝʢʘ ʢʲʤ ʢʫʣʪʫʨʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ɽʚʨʦʧʘ ʠ ʩʚʝʪʘ ʚ ʠʩʪʦʨʠʯʝʩʢʠ ʠ 
ʩʲʚʨʝʤʝʥʝʥ ʧʣʘʥ. 

ɺʞʤʞʟʣʡ 

1. ʄʝʞʜʫ ʯʫʞʜʝʥʮʠʪʝ, ʢʦʠʪʦ ʩʘ ʧʠʩʘʣʠ ʟʘ ʙʲʣʛʘʨʩʢʠʪʝ ʟʝʤʠ ʠ ʙʲʣʛʘʨʠʪʝ, ʩʝ ʦʪʢʨʦʷʚʘ 
ʠʤʝʪʦ ʥʘ ʘʚʩʪʨʦ-ʫʥʛʘʨʩʢʠʷ ʠʟʩʣʝʜʦʚʘʪʝʣ, ʝʪʥʦʛʨʘʬ, ʘʨʭʝʦʣʦʛ, ʭʫʜʦʞʥʠʢ ʠ ʘʚʪʦʨ ʥʘ 
ʧʲʪʝʧʠʩʠ ʌʝʣʠʢʩ ʌʠʣʠʧ ɽʤʘʥʫʝʣ ʂʘʥʠʮ. ʈʦʜʝʥ ʝ ʚ ɹʫʜʘʧʝʱʘ, ʋʥʛʘʨʠʷ ʧʨʝʟ 1829 ʛ. 
ʚ ʙʦʛʘʪʦ ʝʚʨʝʡʩʢʦ ʩʝʤʝʡʩʪʚʦ. ɿʘʚʲʨʰʚʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʦ ʭʫʜʦʞʝʩʪʚʝʥʦ ʫʯʠʣʠʱʝ 
ʧʨʝʟ 1842 ʛ. ʠ ʟʘʧʦʯʚʘ ʨʘʙʦʪʘ ʢʘʪʦ ʛʨʘʚʴʦʨ ï ʧʨʘʢʪʠʢ ʚ ʣʠʪʦʛʨʘʬʩʢʠ ʠʥʩʪʠʪʫʪ. 
ɿʥʘʥʠʷʪʘ ʩʠ ʧʦ ʠʩʪʦʨʠʷ ʥʘ ʠʟʢʫʩʪʚʦʪʦ ʧʦʧʲʣʚʘ ʚ ʨʘʟʣʠʯʥʠ ʫʯʠʣʠʱʘ ʚʲʚ ɺʠʝʥʘ, 
ʄʶʥʭʝʥ, ʅʶʨʥʙʝʨʛ, ɼʨʝʟʜʝʥ ʠ ʇʘʨʠʞ, ʙʝʟ ʜʘ ʠʟʦʩʪʘʚʷ ʜʝʡʥʦʩʪʪʘ ʩʠ ʢʘʪʦ 
ʠʣʶʩʪʨʘʪʦʨ. ɼʦ ʢʨʘʷ ʥʘ ʞʠʚʦʪʘ ʩʠ ʝ ʧʦʩʪʦʷʥʝʥ ʩʧʲʪʥʠʢ, ʩʧʝʮʠʘʣʝʥ ʢʦʨʝʩʧʦʥʜʝʥʪ 
ʠʣʠ ʭʫʜʦʞʝʩʪʚʝʥ ʨʝʜʘʢʪʦʨ ʥʘ ñʀʣʶʩʪʨʠʨʪʝ ʮʘʡʪʫʥʛò ï ʛʨ. ʃʘʡʧʮʠʛ. ʇʨʝʟ 60-ʪʝ ʠ 70-
ʪʝ ʛʦʜʠʥʠ ʥʘ ʍɯʍ ʚʝʢ ʌ. ʂʘʥʠʮ ʟʘʧʦʯʚʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʲʪʫʚʘʥʠʷ ʚ ʶʛʦʠʟʪʦʯʥʘ 
ɽʚʨʦʧʘ ï ʦʙʭʦʞʜʘ ɹʦʩʥʘ, ʍʝʨʮʝʛʦʚʠʥʘ, ɼʘʣʤʘʮʠʷ ʠ ʏʝʨʥʘ ʛʦʨʘ. ʅʘʫʯʥʠʪʝ ʩʠ 
ʩʲʦʙʱʝʥʠʷ ʠʟʧʨʘʱʘ ʚ ʀʤʧʝʨʘʪʦʨʩʢʘʪʘ ʢʨʘʣʩʢʘ ʘʢʘʜʝʤʠʷ ʚʲʚ ɺʠʝʥʘ. 
ʏʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪ ʥʘ ʛʝʦʛʨʘʬʩʢʠʪʝ ʜʨʫʞʝʩʪʚʘ ʚ ɼʨʝʟʜʝʥ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʝʨʣʠʥ 
ʠ ɺʠʝʥʘ. ʇʦʧʝʯʠʪʝʣ ʥʘ ʄʫʟʝʷ ʥʘ ʪʲʨʛʦʚʠʷʪʘ ʠ ʯʣʝʥ ʥʘ ʜʠʨʝʢʮʠʦʥʥʠʷ ʩʲʚʝʪ ʥʘ ʂʣʫʙʘ 
ʥʘ ʥʘʫʢʠʪʝ (ɺʠʝʥʘ). ʆʪ 1878 ʛ. ʝ ʩʲʚʝʪʥʠʢ ʥʘ ʠʤʧʝʨʘʪʦʨ ʌʨʘʥʮ ʁʦʩʠʬ ɯ. ʆʪ 1859 ʛ. 
(ʧʲʨʚʦʪʦ ʤʫ ʧʲʪʫʚʘʥʝ ʚ ʉʲʨʙʠʷ) ʌ. ʂʘʥʠʮ ʦʩʪʘʚʘ ʟʘʚʠʥʘʛʠ ʩʚʲʨʟʘʥ ʩ ʙʘʣʢʘʥʩʢʠʪʝ 
ʟʝʤʠ ʠ ʥʘʩʝʣʷʚʘʱʠʪʝ ʛʠ ʥʘʨʦʜʠ. ʇʨʝʟ 1860 ʛ. ʩʪʲʧʚʘ ʟʘ ʧʲʨʚʠ ʧʲʪ ʥʘ ʙʲʣʛʘʨʩʢʘ 
ʟʝʤʷ ʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʤʥʦʛʦ ʛʦʜʠʥʠ ʦʙʠʢʘʣʷ ʠ ʟʘʧʦʟʥʘʚʘ ɽʚʨʦʧʘ ʩ ʪʘʟʠ 
ʥʝʧʦʟʥʘʪʘ ʟʝʤʷ, ʩ ʥʝʡʥʘʪʘ ʠʩʪʦʨʠʷ ʠ ʢʫʣʪʫʨʘ. ɽʚʨʦʧʝʡʩʢʠʷʪ ʶʛʦʠʟʪʦʢ ʩʪʘʚʘ ʥʝʛʦʚʘ 
ʚʪʦʨʘ ʨʦʜʠʥʘ. ʋʤʠʨʘ ʥʘ 5 ʷʥʫʘʨʠ 1904 ʛ. ʚʲʚ ɺʠʝʥʘ. 

2. ʂʠʩʝʣʦʚ, ɻ.ɺ. ʌʝʣʠʢʩ ʂʘʥʠʮ (ʧʦ ʩʣʫʯʘʡ 73-ʪʘ ʤʫ ʛʦʜʠʰʥʠʥʘ). ʇʉʧ, ʢʥ. 63, 1902 ï 
1903, ʩ. 463 ï 467; ʄʘʚʨʦʜʠʥʦʚ, ʅ. ʌʝʣʠʢʩ ʂʘʥʠʮ ʢʘʪʦ ʠʟʩʣʝʜʚʘʯ ʥʘ ʙʲʣʛʘʨʩʢʠ ʠ 
ʩʨʲʙʩʢʠ ʭʫʜʦʞʝʩʪʚʝʥʠ ʧʘʤʝʪʥʠʮʠ. ʀ ɼʠʥʝʢʦʚ, ʇ. ʂʲʤ ʚʲʧʨʦʩʘ ʟʘ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ 
ʙʲʣʛʘʨʠʪʝ ʢʲʤ ʜʝʣʦʪʦ ʥʘ ʌʝʣʠʢʩ ʂʘʥʠʮ. ʉʧɹɸʅ, ʢʥ. 63, 1942 ʛ., ʩ. 91 ʠ ʩ. 117; 
ɿʣʘʪʘʨʩʢʠ, ɺ. ʌʝʣʠʢʩ ʌ. ʂʘʥʠʮ. ʃʝʪʦʧʠʩ ʥʘ ɹʂɼ, ʢʥ. 4, ʉ., 1904, ʩ. 110; ʌʝʭʝʨ, ɻ. 
ʌʝʣʠʢʩ ʌ. ʂʘʥʠʮ ï ʞʠʚʦʪ, ʧʲʪʫʚʘʥʠʷ ʠ ʥʘʫʯʥʦ ʜʝʣʦ. ʉ., 1936 ʛ., 168 ʩ.; ʈʦʤʘʥʩʢʠ, 
ʉʪ. ɹʲʣʛʘʨʠʷ ʚ ʦʙʨʘʟʠʪʝ ʥʘ ʌʝʣʠʢʩ ʂʘʥʠʮ. ʉ., 1939, 195 ʩ.; ʃʘʢʦʚ, ʃ. ʌʝʣʠʢʩ ʂʘʥʠʮ 
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THE IMPACT OF FELIX KANITZõS CULTURAL HERITAGE ON BULGARIAN 
NATIONAL IDENTITY 

Daniela Atanasova, Gabriela Vapzarova, Darina Ilieva 

Abstract: Felix Kanitzôs portraiture and literary works belong to the most precious and highly 
esteemed heritage of Bulgarian culture. The Bulgarian EU membership developments open 
new perspectives for appealing presentation of our cultural heritage through modern 
technologies for internet accessible historical monuments and art. The extensive research on 
Kanitzôs heritage along with digitalization and publication of his documentary archives ï this is 
the main point of Bulgarian Academy of Sciencesô Scientific Archives center and Central 
Library joint project. The leading goal of ñArt and Documentary Album of Felix Kanitzôs 
Worksò project is to present in full the artistic personality, stylish characteristics and special 
merits of this great friend of Bulgaria, to give a broad awareness of Kanitzôs art and historical 
influence in Bulgarian and European culture and education. 
The scientific aspects put forward in the paper may well encourage new interdisciplinary 
developments in broad European context. This is a substantial contribution of BAS archives 
and library to the cultural diversity in Europe. 

Key words: Felix Kanitz, archive, library, literary heritage, education, digitalization, digital 
depository. 
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ʃʇʄɾʃʏʁʘ ʇʋ ʏʁʍʉʇɻʁ ʇɺɾʃʋʁ 
ʀɹ ɺɹʄʃɹʆʊʃɹʋɹ ɻʇʂʆɹ (1912 ð1913) 

ɺʣʘʜʠʤʠʨ ɹʘʣʯʝʚ1, ɻʝʦʨʛʠ ɺʨʘʛʦʚ2, ʈʦʩʠʮʘ ʆʚʯʘʨʦʚʘ2,  
ʄʠʣʝʥʘ ʉʪʘʥʝʚʘ2  

1ʈʝʛʠʦʥʘʣʥʘ ʜʠʨʝʢʮʠʷ Ăɸʨʭʠʚʠò ʇʣʦʚʜʠʚ 
 2ʀʥʩʪʠʪʫʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʠ ɹɸʅ 
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ʈʝʟʶʤʝ: ʉʪʘʪʠʷʪʘ ʦʧʠʩʚʘ ʥʘʯʘʣʥʘʪʘ ʬʘʟʘ ʥʘ ʧʨʦʝʢʪ, ʦʙʝʜʠʥʷʚʘʱ ʇʣʦʚʜʠʚʩʢʠ 
ʢʫʣʪʫʨʥʠ ʠʥʩʪʠʪʫʮʠʠ, ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʮʠʬʨʦʚʘ ʙʠʙʣʠʦʪʝʢʘ ʦʪ ʦʙʝʢʪʠ ʦʪ ʪʝʭʥʠʪʝ 
ʙʦʛʘʪʠ ʬʦʥʜʦʚʝ. ʅʘʧʨʘʚʝʥ ʝ ʦʙʟʦʨ ʥʘ ʘʢʪʫʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ, ʦʙʨʲʱʘ ʩʝ ʚʥʠʤʘʥʠʝ 
ʥʘ ʧʨʦʙʣʝʤʘ ʩ ʫʝʜʥʘʢʚʷʚʘʥʝ ʥʘ ʩʪʘʥʜʘʨʪʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʦʪ ʦʪʜʝʣʥʠʪʝ 
ʠʥʩʪʠʪʫʮʠʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʧʦʜʛʦʪʚʷʥʝ ʥʘ ʤʝʪʘʜʘʥʥʠ ʟʘ ʮʠʬʨʦʚʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ. ʉʧʦʜʝʣʷ ʩʝ ʨʝʰʝʥʠʝʪʦ ʥʘ ʝʢʠʧʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʮʠʬʨʦʚʘ ʢʦʣʝʢʮʠʷ ʦʪ 
ʦʙʝʢʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʫʯʘʩʪʠʝʪʦ ʥʘ ʇʣʦʚʜʠʚʩʢʠʷ ʨʝʛʠʦʥ ʚ ɹʘʣʢʘʥʩʢʘʪʘ ʚʦʡʥʘ (1912-
1913). 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʮʠʬʨʦʚʠʟʠʨʘʥʠ ʦʙʝʢʪʠ, ʮʠʬʨʦʚʠ ʢʦʣʝʢʮʠʠ, ʢʫʣʪʫʨʥʠ ʠʥʩʪʠʪʫʮʠʠ, 
ʩʪʘʥʜʘʨʪʠ ʟʘ ʤʝʪʘʜʘʥʥʠ.  

I. ɻʳʛʞʝʞʦʡʞ 

ɺʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʧʨʝʜʧʦʩʪʘʚʷʪ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʠʮʠʘʪʠʚʠ ʟʘ 
ʦʙʝʜʠʥʷʚʘʥʝ ʥʘ ʫʩʠʣʠʷ ʠ ʜʝʡʥʦʩʪʠ ʟʘ ʦʢʨʫʧʥʷʚʘʥʝ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʝ ʥʘ 
ʨʝʩʫʨʩʠ ʥʘ ʥʘʮʠʦʥʘʣʝʥ, ʨʝʛʠʦʥʘʣʝʥ ʠ ʪʝʤʘʪʠʯʝʥ ʧʨʠʥʮʠʧ. ɺ ʨʝʜʠʮʘ ʩʣʫʯʘʠ ʪʝ 
ʩʘ ʧʦʜʢʨʝʧʷʥʠ ʦʪ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠ ʜʨʫʛʠ ʧʨʦʝʢʪʠ. ʋʩʠʣʠʷʪʘ ʥʘ ʤʥʦʛʦ 
ʢʫʣʪʫʨʥʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʥʩʪʠʪʫʮʠʠ ʥʘ ʥʘʩʪʦʷʱʠʷ ʝʪʘʧ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ 
ʧʦʩʪʠʛʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠ ʨʝʟʫʣʪʘʪʠ.  

ɺ ʛʨʘʜ ʇʣʦʚʜʠʚ ʩʝ ʩʲʟʜʘʚʘʪ ʫʩʣʦʚʠʷ ʟʘ ʩʬʦʨʤʠʨʘʥʝ ʥʘ ʝʢʠʧʠ ʦʪ 
ʩʧʝʮʠʘʣʠʩʪʠ ʦʪ ʠʟʩʣʝʜʦʚʘʪʝʣʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʩʪʫʜʝʥʪʠ ʠ ʫʯʝʥʠʮʠ ʟʘ 
ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʧʨʦʝʢʪʠ ʥʘ ʤʝʩʪʥʠ ʢʫʣʪʫʨʥʠ ʠʥʩʪʠʪʫʮʠʠ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʠ 
ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʮʠʬʨʦʚʠʟʠʨʘʥʠ ʦʙʝʢʪʠ, ʦʙʝʜʠʥʝʥʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠ ʪʝʤʘʪʠʢʠ, ʩ 
ʜʦʩʪʲʧ ʯʨʝʟ ʩʲʦʪʚʝʪʝʥ ʧʦʨʪʘʣ. 

ʉʣʝʜ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʥʷʢʦʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʜʝʡʥʦʩʪʠ ʢʲʤ 
ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ ʩʝ ʟʘʙʝʣʷʟʚʘʪ ʧʲʨʚʠ ʩʪʲʧʢʠ ʟʘ ʦʙʝʜʠʥʷʚʘʥʝ ʥʘ ʫʩʠʣʠʷʪʘ ʥʘ 
ʇʣʦʚʜʠʚʩʢʠʪʝ ʨʝʛʠʦʥʘʣʥʠ ʢʫʣʪʫʨʥʠ ʠʥʩʪʠʪʫʮʠʠ ʚ ʪʘʟʠ ʥʘʩʦʢʘ. ʇʨʝʟ ʤ.ʘʧʨʠʣ 
2012 ʛ. ʩʝ ʧʨʦʚʝʜʝ ʨʘʙʦʪʥʘ ʩʨʝʱʘ, ʥʘ ʢʦʷʪʦ ʩʝ ʦʯʝʨʪʘʭʘ ʧʝʨʩʧʝʢʪʠʚʠʪʝ ʟʘ 
ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʧʦ ʮʠʬʨʦʚʠʟʘʮʠʷ ʥʘ ʢʦʣʝʢʮʠʠ ʠ ʦʙʝʢʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʙʦʛʘʪʦʪʦ 
ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦ ʥʘʩʣʝʜʩʪʚʦ ʥʘ ʇʣʦʚʜʠʚ ʠ ʨʝʛʠʦʥʘ. 
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ʅʘʨʦʜʥʘ ʙʠʙʣʠʦʪʝʢʘ Ăʀʚʘʥ ɺʘʟʦʚò, ʈʝʛʠʦʥʘʣʝʥ ʠʩʪʦʨʠʯʝʩʢʠ ʤʫʟʝʡ, 
ʈʝʛʠʦʥʘʣʝʥ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʤʫʟʝʡ, ɼʲʨʞʘʚʥʘ ʛʘʣʝʨʠʷ ï ʇʣʦʚʜʠʚ, ɼʲʨʞʘʚʝʥ 
ʘʨʭʠʚ ï ʇʣʦʚʜʠʚ ʧʦʜʛʦʪʚʠʭʘ ʤʘʪʝʨʠʘʣʠ ʟʘ ʧʦʩʪʠʛʥʘʪʠ ʨʝʟʫʣʪʘʪʠ ʠ ʥʘʧʨʘʚʠʭʘ 
ʩʲʦʪʚʝʪʥʠ ʠʟʚʦʜʠ ʟʘ ʜʦʩʝʛʘʰʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ 
ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʮʠʬʨʦʚʠ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠ ʦʙʝʢʪʠ. ʆʮʝʥʠʭʘ ʩʲʦʪʚʝʪʥʘʪʘ ʩʠ 
ʛʦʪʦʚʥʦʩʪ ï ʢʘʧʘʮʠʪʝʪ ʠ ʨʝʩʫʨʩʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ. 

II. ɹʣʫʬʙʤʦʧ ʪʳʪʫʧʸʦʡʞ  

ʉʪʝʧʝʥʪʘ ʥʘ ʛʦʪʦʚʥʦʩʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʟʙʨʦʝʥʠʪʝ 
ʠʥʩʪʠʪʫʮʠʠ ʝ ʙʠʣʘ ʮʝʣ ʠ ʥʘ ʜʨʫʛʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʧʨʘʚʝʥʠ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 
ʛʦʜʠʥʠ [1]. ʂʘʨʪʠʥʘʪʘ ʥʘ ʨʝʛʠʦʥʘʣʥʦ ʥʠʚʦ ʚ ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ ʝ ʪʚʲʨʜʝ 
ʨʘʟʥʦʦʙʨʘʟʥʘ ï ʥʷʤʘ ʫʝʜʥʘʢʚʝʥʠ ʩʪʘʥʜʘʨʪʠ, ʬʫʥʢʮʠʦʥʠʨʘʪ ʨʘʟʣʠʯʥʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, ʧʦʣʟʚʘʪ ʩʝ ʨʘʟʣʠʯʥʠ ʬʦʨʤʘʪʠ ʥʘ ʮʠʬʨʦʚʠʪʝ ʦʙʝʢʪʠ. 

ʀʥʠʮʠʘʪʠʚʠʪʝ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʮʠʬʨʦʚʘ ʙʠʙʣʠʦʪʝʢʘ ʜʦʧʨʠʥʝʩʦʭʘ ʟʘ 
ʠʟʷʩʥʷʚʘʥʝʪʦ ʥʘ ʨʝʜʠʮʘ ʚʲʧʨʦʩʠ ʠ ʩʪʠʤʫʣʠʨʘʭʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ 
ʩʧʝʮʠʘʣʠʩʪʠʪʝ. ʂʘʢʪʦ ʝ ʠʟʚʝʩʪʥʦ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠ ʦʙʝʢʪʠ 
Europeana ʠʟʧʦʣʟʚʘ ʜʦʙʨʝ ʜʝʬʠʥʠʨʘʥʠ ʩʪʘʥʜʘʨʪʠ ʠ ʧʨʘʚʠʣʘ ʟʘ ʦʧʠʩʘʥʠʝ ʠ 
ʠʟʚʣʠʯʘʥʝ ʥʘ ʤʝʪʘʜʘʥʥʠ. ʉʪʨʝʤʝʞʲʪ ʟʘ ʧʦʢʨʠʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʠʟʠʩʢʚʘʥʠʷ ʝ 
ʜʦʙʨʦ ʨʝʰʝʥʠʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ ʟʘ 
ʨʘʟʣʠʯʥʠ ʧʦ ʪʠʧ ʠ ʦʧʠʩʘʥʠʷ ʦʙʝʢʪʠ ʦʪ ʢʦʣʝʢʮʠʠ ʥʘ ʙʠʙʣʠʦʪʝʢʠ, ʤʫʟʝʠ, ʛʘʣʝʨʠʠ, 
ʘʨʭʠʚʠ. 

ɽʢʠʧʲʪ ʦʪ ʩʧʝʮʠʘʣʠʩʪʠ ʦʪ ʇʣʦʚʜʠʚʩʢʠ ʢʫʣʪʫʨʥʠ ʠʥʩʪʠʪʫʮʠʠ ʚʲʟʧʨʠʝ 
ʠʟʚʝʩʪʥʘʪʘ ʧʨʘʢʪʠʢʘ ʧʨʠ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʧʦʜʦʙʥʠ ʧʨʦʝʢʪʠ[2][3] - ʦʙʝʜʠʥʷʚʘʥʝ ʥʘ 
ʨʝʩʫʨʩʠ ʥʘ ʥʷʢʦʣʢʦ ʜʦʩʪʘʚʯʠʢʘ ʥʘ ʩʲʜʲʨʞʘʥʠʝ, ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʤʫ ʚ ʩʲʦʪʚʝʪʥʦ 
ʭʨʘʥʠʣʠʱʝ ʠ ʥʘ ʩʣʝʜʚʘʱ ʝʪʘʧ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʘʛʨʝʛʠʨʘʥʦʪʦ ʮʠʬʨʦʚʦ 
ʩʲʜʲʨʞʘʥʠʝ ʥʘ Europeana. 

ʆʸʣʧʡ ʝʙʦʦʡ ʠʙ ʨʩʧʯʞʪʙ ʦʙ ʯʡʭʩʧʛʡʠʙʯʡʸ: 

1. ɺ ʅʘʨʦʜʥʘʪʘ ʙʠʙʣʠʦʪʝʢʘ Ăʀʚʘʥ ɺʘʟʦʚñ[4] ʠʤʘ ʩʲʟʜʘʜʝʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘ 
ʩʪʨʫʢʪʫʨʘ ʠ ʩʠʩʪʝʤʝʥ ʧʦʜʭʦʜ ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʢʘʪʘʣʦʟʠ ʟʘ 
ʙʠʙʣʠʦʛʨʘʬʩʢʠ ʦʧʠʩʘʥʠʷ ʠ ʥʝʟʘʚʠʩʠʤʦ, ʯʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʧʨʠʣʦʞʝʥʠʷ, 
ʩʝ ʧʦʜʜʲʨʞʘ ʩʪʘʥʜʘʨʪʘ ISO-2709,  ʩʲʚʤʝʩʪʠʤ ʩ ʬʦʨʤʘʪʘ MARC 21. 

ʀʟʚʲʨʰʝʥ ʝ ʩʝʨʠʦʟʝʥ ʦʙʝʤ ʨʘʙʦʪʘ ʟʘ ʜʠʛʠʪʘʣʠʟʠʨʘʥʝ ʥʘ ʦʙʝʢʪʠ ʦʪ 
ʬʦʥʜʦʚʝʪʝ ʥʘ ʙʠʙʣʠʦʪʝʢʘʪʘ - ʨʲʢʦʧʠʩʠ, ʩʪʘʨʦʧʝʯʘʪʥʠ ʢʥʠʛʠ, ʘʨʭʠʚʠ, ʧʝʨʠʦʜʠʢʘ 
ʦʪ ʚʨʝʤʝʪʦ ʥʘ ʙʲʣʛʘʨʩʢʦʪʦ ɺʲʟʨʘʞʜʘʥʝ, ʀʟʪʦʯʥʦ-ʨʫʤʝʣʠʡʩʢʠʷ ʧʝʨʠʦʜ ʠ 
ʧʲʨʚʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʍʍ ʚʝʢ. ʋʯʘʩʪʠʝʪʦ ʚ ʨʘʟʣʠʯʥʠ ʥʘʮʠʦʥʘʣʥʠ ʠ 
ʤʝʞʜʫʥʘʨʦʜʥʠ ʧʨʦʝʢʪʠ ʜʦʧʨʠʥʝʩʝ ʟʘ ʨʝʟʫʣʪʘʪʠ, ʢʦʠʪʦ ʩʘ ʜʦʩʪʲʧʥʠ ʚʝʯʝ ʠ ʟʘ 
ʦʙʠʢʥʦʚʝʥʠʷ ʯʠʪʘʪʝʣ. 

2. ʇʨʦʮʝʩʠʪʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʦʧʠʩʘʥʠʷ ʥʘ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠ ʦʙʝʢʪʠ 
ʚ ʇʣʦʚʜʠʚʩʢʠʪʝ ʤʫʟʝʠ ʩʘ ʥʘ ʨʘʟʣʠʯʝʥ ʩʪʘʜʠʡ ʦʪ ʩʚʦʝʪʦ ʨʘʟʚʠʪʠʝ. 
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- ʈʝʛʠʦʥʘʣʝʥ ʠʩʪʦʨʠʯʝʩʢʠ ʤʫʟʝʡ[6] ï ʟʥʘʯʠʪʝʣʥʘ ʯʘʩʪ ʦʪ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ 
ʝʢʩʧʦʥʘʪʠʪʝ ʥʘ ʤʫʟʝʷ (ʦʢʦʣʦ 20 000) ʝ ʘʨʭʠʚʠʨʘʥʘ ʚ ʙʘʟʘ ʜʘʥʥʠ ʠ 
ʝʣʝʢʪʨʦʥʥʠ ʢʘʪʘʣʦʟʠ ʩʲʩ ʩʲʜʝʡʩʪʚʠʝʪʦ ʥʘ ʗʧʦʥʩʢʘʪʘ ʜʦʙʨʦʚʦʣʥʘ 
ʦʨʛʘʥʠʟʘʮʠʷ JICA. ʇʦʜʛʦʪʚʝʥ ʝ ʝʣʝʢʪʨʦʥʝʥ ʪʝʤʘʪʠʯʝʥ ʢʘʪʘʣʦʛ ʦʪ ʨʝʣʠʢʚʠ 
ʟʘ ʉʲʝʜʠʥʝʥʠʝʪʦ ʥʘ ɹʲʣʛʘʨʠʷ. ʇʨʦʮʝʩʲʪ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʩʝ ʠʟʚʲʨʰʚʘ 
ʩʠʩʪʝʤʥʦ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʦ. 

- ɽʪʥʦʛʨʘʬʩʢʠʷʪ ʤʫʟʝʡ ʚ ʛʨ. ʇʣʦʚʜʠʚ ʧʦʜʜʲʨʞʘ ʜʚʘ ʚʠʜʘ ʜʦʢʫʤʝʥʪʠ ʚ 
ʝʣʝʢʪʨʦʥʝʥ ʬʦʨʤʘʪ: ʧʘʩʧʦʨʪʠ ʥʘ ʦʙʝʢʪʠʪʝ ʚ Word-ʬʦʨʤʘʪ ʠ ʠʥʚʝʥʪʘʨʥʠ 
ʢʥʠʛʠ ʚ Excel-ʬʦʨʤʘʪ, ʦʪ ʢʦʠʪʦ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʠʣʠ ʨʲʯʥʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʝ 
ʠʟʚʣʝʢʘʪ ʩʪʦʡʥʦʩʪʠ ʟʘ ʫʩʪʘʥʦʚʝʥʠʪʝ ʩʪʘʥʜʘʨʪʠ ʤʝʪʘʜʘʥʥʠ[8] . 

- ʈʝʛʠʦʥʘʣʥʠʷʪ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʤʫʟʝʡ ʠʟʧʦʣʟʚʘ ʩʣʝʜʥʠʪʝ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ 
ʩʠʩʪʝʤʠ: 

- ʝʣʝʢʪʨʦʥʝʥ ʢʘʪʘʣʦʛ "ʂʥʠʛʠ" - CDS/ISIS: ʠʟʛʨʘʜʝʥ ʝ ʥʘ ʤʦʜʫʣʝʥ 
ʧʨʠʥʮʠʧ; ʠʟʭʦʜʠʪʝ ʩʘ  ʚʲʚ ʬʦʨʤʘʪ ISO-2709, ʩʲʚʤʝʩʪʠʤ ʩ ʬʦʨʤʘʪʘ 
MARC 21; 

- ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʩʠʩʪʝʤʘ "ɸʨʭʠʚʠ" ʟʘ ʚʲʚʝʞʜʘʥʝ ʠ ʨʘʙʦʪʘ ʩ ʥʘʫʯʥʠʷ 
ʘʨʭʠʚ ʥʘ ʤʫʟʝʷ  - ʠʟʭʦʜʠʪʝ ʩʲʱʦ ʩʘ ʩʲʚʤʝʩʪʠʤʠ ʩ MARC 21 ʠ ʜʨʫʛʠ 
ʤʝʞʜʫʥʘʨʦʜʥʦ ʫʪʚʲʨʜʝʥʠ ʬʦʨʤʘʪʠ ʟʘ ʙʠʙʣʠʦʪʝʯʥʠ ʜʘʥʥʠ; 

- ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ 
ʜʝʡʥʦʩʪʠ ʚ ʤʫʟʝʷ; 

- ʝʣʝʢʪʨʦʥʥʠ ʧʘʩʧʦʨʪʠ ʥʘ 15 000 ʝʢʩʧʦʥʘʪʠ - ʪʝʢʩʪʦʚʦ ʦʧʠʩʘʥʠʝ ʠ 
ʩʥʠʤʢʦʚ ʤʘʪʝʨʠʘʣ, ʩʲʭʨʘʥʷʚʘʥʠ ʚ Excel ʬʦʨʤʘʪ. 

3. ɺ ʇʣʦʚʜʠʚʩʢʠʷ ʜʲʨʞʘʚʝʥ ʘʨʭʠʚ[7] ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʮʝʥʥʠ 
ʘʨʭʠʚʥʠ ʢʦʣʝʢʮʠʠ, ʯʘʩʪ ʦʪ ʢʦʠʪʦ ʩʘ ʮʠʬʨʦʚʠʟʠʨʘʥʠ ï ʥʘʜ 8000 ʝʜʠʥʠʮʠ, 
ʦʧʠʩʘʥʠ ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʤʝʪʘʜʘʥʥʠ. ʂʘʪʦ ʤʝʩʪʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ɼʲʨʞʘʚʥʘ 
ʘʛʝʥʮʠʷ "ɸʨʭʠʚʠ" ʩʲʪʨʫʜʥʠʮʠʪʝ ʨʘʙʦʪʷʪ ʧʦ ʥʘʮʠʦʥʘʣʥʠʪʝ ʟʘʜʘʯʠ ʥʘ ʝʪʘʧʥʘ 
ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʨʘʟʣʠʯʥʠ ʬʦʥʜʦʚʝ. 

4. ʇʣʦʚʜʠʚʩʢʠʪʝ ʛʘʣʝʨʠʠ ʧʦʨʘʜʠ ʦʙʝʢʪʠʚʥʠ ʧʨʠʯʠʥʠ, ʩʚʲʨʟʘʥʠ ʩʲʩ ɿʘʢʦʥʘ 
ʟʘ ʘʚʪʦʨʩʢʠʪʝ ʠ ʩʨʦʜʥʠʪʝ ʠʤ ʧʨʘʚʘ, ʠʟʧʠʪʚʘʭʘ ʠʟʚʝʩʪʥʠ ʧʨʦʙʣʝʤʠ ʚ ʧʨʦʮʝʩʘ ʥʘ 
ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʩʚʦʠʪʝ ʢʦʣʝʢʮʠʠ. 

ɻʨʘʜʩʢʘʪʘ ʭʫʜʦʞʝʩʪʚʝʥʘ ʛʘʣʝʨʠʷ ʦʪ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʨʘʙʦʪʠ ʧʦ ʧʲʣʥʘʪʘ 
ʦʙʨʘʙʦʪʢʘ ʠ ʮʠʬʨʦʚʠʟʘʮʠʷ ʥʘ ʩʚʦʷ ʬʦʥʜ, ʢʦʡʪʦ ʩʲʜʲʨʞʘ ʝʜʥʠ ʦʪ ʥʘʡ-
ʟʥʘʯʠʤʠʪʝ ʪʚʦʨʙʠ ʥʘ ʙʲʣʛʘʨʩʢʦʪʦ ʠʟʦʙʨʘʟʠʪʝʣʥʦ ʠ ʠʢʦʥʦʧʠʩʥʦ ʠʟʢʫʩʪʚʦ. ʂʘʪʦ 
ʧʲʨʚʘ ʩʪʲʧʢʘ ʧʦ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʬʦʥʜʦʚʝʪʝ ʧʨʝʟ 2004 ʛ. ʚ ʛʘʣʝʨʠʷʪʘ ʟʘʧʦʯʥʘ 
ʣʦʢʘʣʝʥ ʧʨʦʝʢʪ ʟʘ ʦʙʩʣʫʞʚʘʥʝ ʬʦʥʜʦʚʝʪʝ ʥʘ ʛʘʣʝʨʠʷʪʘ ʩ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ 
ʙʘʟʘ ʜʘʥʥʠ ï ʚʢʣʶʯʚʘʱʘ ʩʥʠʤʢʘ ʥʘ ʪʚʦʨʙʘʪʘ ʚ jpg ʬʦʨʤʘʪ, ʜʘʥʥʠ ʟʘ ʘʚʪʦʨʘ, 
ʠʟʧʦʣʟʚʘʥʘ ʪʝʭʥʠʢʘ, ʨʘʟʤʝʨ, ʙʝʣʝʞʢʠ ʧʦ ʨʝʩʪʘʚʨʘʮʠʷʪʘ, ʠ ʜʨʫʛʘ ʠʥʬʦʨʤʘʮʠʷ, 
ʩʧʦʨʝʜ ʩʪʘʥʜʘʨʪʠʪʝ ʥʘ ʚʦʜʝʥʝʪʦ ʥʘ ʛʦʣʷʤ ʠ ʤʘʣʲʢ ʧʘʩʧʦʨʪ ʥʘ ʚʩʷʢʦ 
ʧʨʦʠʟʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ ʠʥʬʦʨʤʘʮʠʷʪʘ ʠʤʘ ʥʘʣʠʯʥʠ ʦʢʦʣʦ 1800 
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ʜʠʛʠʪʘʣʥʠ ʦʙʝʢʪʘ ʦʪ ʬʦʥʜ Ăɾʠʚʦʧʠʩò. ʀʟʚʲʨʰʝʥʘ ʝ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʥʘ ʯʘʩʪ ʦʪ 
ʬʦʥʜʦʚʝʪʝ Ăɻʨʘʬʠʢʘò ʠ Ăʀʢʦʥʥʘ ʩʙʠʨʢʘò, ʘ ʬʦʥʜʦʚʝ Ăʉʢʫʣʧʪʫʨʘò ʠ Ăʄʝʢʩʠʢʘʥʩʢʘ 
ʛʨʘʬʠʢʘò ʩʝ ʥʘʤʠʨʘʪ ʚ ʧʨʦʮʝʩ ʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʧʘʩʧʦʨʪʠʪʝ. 

ɺʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʝʣʝʢʪʨʦʥʝʥ ʜʦʩʪʲʧ ʜʦ ʬʦʥʜʦʚʝʪʝ ʥʘ ʛʘʣʝʨʠʷʪʘ, 
ʦʩʠʛʫʨʷʚʘʱ ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷ (ʧʦʩʝʪʠʪʝʣʠ, ʩʧʝʮʠʘʣʠʩʪʠ) ʚʩʝ ʦʱʝ 
ʥʝ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ. 

5. ʉ ʜʦʢʘʟʘʥ ʠʥʪʝʨʝʩ ʟʘ ʫʯʘʩʪʠʝʪʦ ʚ ʧʨʦʝʢʪʠ, ʢʦʠʪʦ ʜʦʩʪʘʚʷʪ ʘʫʜʠʦ-
ʚʠʟʫʘʣʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʩʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠ  ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʬʘʢʫʣʪʝʪʘ 
Ăʀʟʦʙʨʘʟʠʪʝʣʥʠ ʠʟʢʫʩʪʚʘò ʥʘ ɸʢʘʜʝʤʠʷʪʘ ʟʘ ʤʫʟʠʢʘʣʥʦ, ʪʘʥʮʦʚʦ ʠ 
ʠʟʦʙʨʘʟʠʪʝʣʥʦ ʠʟʢʫʩʪʚʦ. 

ʅʘ ʧʨʦʚʝʜʝʥʠʪʝ ʩʝʤʠʥʘʨʠ ʠ ʨʘʙʦʪʥʠ ʩʨʝʱʠ ʩʝ ʥʘʧʨʘʚʠʭʘ ʨʝʜʠʮʘ ʠʟʚʦʜʠ ʟʘ 
ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʚ ʦʪʜʝʣʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ,  ʢʘʪʦ ʦʩʥʦʚʥʠʷʪ ʝ, ʯʝ 
ʪʦʟʠ ʧʨʦʮʝʩ ʚʝʯʝ ʝ ʟʘʧʦʯʥʘʣ, ʥʦ ʩʝ ʨʘʟʚʠʚʘ ʘʚʪʦʥʦʤʥʦ, ʢʦʝʪʦ ʦʧʨʝʜʝʣʝʥʦ ʱʝ 
ʧʦʩʪʘʚʠ ʪʨʫʜʥʦʩʪʠ ʚ ʝʪʘʧʘ ʥʘ ʠʥʪʝʛʨʠʨʘʥʝ ʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠ ʠ 
ɽʚʨʦʧʝʡʩʢʠ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ, ʢʘʪʦ Europeana. 

ʅʘʧʨʘʚʠ ʩʝ ʚʘʞʥʘ ʩʪʲʧʢʘ ï ʨʝʰʝʥʠʝ ʟʘ ʨʘʙʦʪʘ ʧʦ ʩʲʚʤʝʩʪʝʥ ʧʨʦʝʢʪ, ʢʘʪʦ ʝ 
ʦʧʨʝʜʝʣʝʥʘ ʧʲʨʚʘʪʘ ʟʘʜʘʯʘ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʤʫ - ʨʲʢʦʚʦʜʠʪʝʣʠʪʝ ʠ 
ʝʢʩʧʝʨʪʠʪʝ ʜʘ ʩʲʛʣʘʩʫʚʘʪ ʩʚʦʷʪʘ ʤʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʪʘʪʠ ʩ ʥʘʣʦʞʝʥʠʪʝ 
ʩʪʘʥʜʘʨʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʮʠʬʨʦʚʠʟʘʮʠʷʪʘ ʥʘ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠ ʦʙʝʢʪʠ. 

ʈʝhʝʥʠʝ ʥʘ ʨʘʙʦʪʥʘʪʘ ʛʨʫʧʘ ʦʪ ʝʢʩʧʝʨʪʠ ʥʘ ʅʘʨʦʜʥʘ ʙʠʙʣʠʦʪʝʢʘ Ăʀʚʘʥ 
ɺʘʟʦʚò, ʈʝʛʠʦʥʘʣʝʥ ʠʩʪʦʨʠʯʝʩʢʠ ʤʫʟʝʡ, ʈʝʛʠʦʥʘʣʝʥ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʤʫʟʝʡ, 
ɼʲʨʞʘʚʥʘ ʛʘʣʝʨʠʷ ï ʇʣʦʚʜʠʚ, ɼʲʨʞʘʚʝʥ ʘʨʭʠʚ ï ʇʣʦʚʜʠʚ: 

Ăʇʦʩʪʘʚʠʭʤʝ ʩʠ ʟʘʜʘʯʘ ʩʲʚʤʝʩʪʝʥ ʝʢʩʧʝʨʪʝʥ ʝʢʠʧ  ʦʪ ʩʲʪʨʫʜʥʠʮʠ ʥʘ 
ʥʘʰʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʜʘ ʧʦʜʛʦʪʚʠ ʧʨʦʝʢʪ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʤʝʪʦʜʦʣʦʛʠʠ ʠ 
ʧʨʘʢʪʠʢʠ, ʩʲʦʙʨʘʟʝʥʠ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ EUROPEANA  ʩ ʮʝʣ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 
ʯʘʩʪ ʦʪ ʙʦʛʘʪʠʪʝ ʠ ʮʝʥʥʠ ʬʦʥʜʦʚʝ ʚ ʪʘʟʠ ɽʚʨʦʧʝʡʩʢʘ ʮʠʬʨʦʚʘ 
ʙʠʙʣʠʦʪʝʢʘ. 

ʊʦʟʠ ʧʨʦʝʢʪ ʱʝ ʦʪʯʠʪʘ ʘʚʪʦʥʦʤʥʦʩʪʪʘ ʠ ʫʥʠʢʘʣʥʦʩʪʪʘ ʥʘ ʚʩʝʢʠ 
ʢʫʣʪʫʨʝʥ ʠʥʩʪʠʪʫʪ, ʢʘʪʦ ʤʫ ʦʩʠʛʫʨʷʚʘ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʦʩʪʠ ʧʨʠ ʩʲʟʜʘʚʘʥʝ, 
ʩʲʭʨʘʥʷʚʘʥʝ ʠ ʧʦʣʟʚʘʥʝ ʥʘ ʮʠʬʨʦʚʠʷ ʦʙʝʢʪ ʠ ʥʝʦʙʭʦʜʠʤʠʪʝ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ ʥʘ 
ʩʧʝʮʠʘʣʠʩʪʠʪʝ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʦʩʠʛʫʨʷʪ ʠ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʚ 
ʀʥʪʝʨʥʝʪ ʫʩʣʫʛʠ ʟʘ ʩʲʚʨʝʤʝʥʥʠʷ ʠʥʪʝʣʠʛʝʥʪʝʥ ʧʦʩʝʪʠʪʝʣ. 

ʈʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʪʘʟʠ ʠʜʝʷ ʝ ʚʘʞʥʘ ʩʪʲʧʢʘ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʠ 
ʧʦʧʫʣʷʨʠʟʠʨʘʥʝ ʥʘ ʙʦʛʘʪʦʪʦ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦ ʥʘʩʣʝʜʩʪʚʦ ʥʘ ʛʨ. 
ʇʣʦʚʜʠʚ ʠ ʨʝʛʠʦʥʘ ʚ ɽʚʨʦʧʝʡʩʢʦʪʦ ʮʠʬʨʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ.ò 
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III. ʈʩʧʞʣʫ ăʏʡʭʩʧʛʡʠʡʩʙʦʞ ʦʙ ʣʧʤʞʣʯʡʡ ʧʫ ʧʚʞʣʫʡ ʠʙ ʬʰʙʪʫʡʞʫʧ ʦʙ 
ʈʤʧʛʝʡʛ ʡ ʩʞʜʡʧʦʙ ʛ ɺʙʤʣʙʦʪʣʙʫʙ ʛʧʢʦʙ (1912-1913)ó 

ʆʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʧʨʦʝʢʪ ʠʤʘ ʩʤʠʩʲʣ ʥʝ ʩʘʤʦ ʟʘʨʘʜʠ ʧʦʩʨʝʱʘʥʝʪʦ 
ʥʘ ʚʝʢʦʚʥʠʷ ʶʙʠʣʝʡ ʦʪ ʩʲʙʠʪʠʝʪʦ. ʊʦʡ ʝ ʩʚʲʨʟʘʥ ʩ ʚʘʞʥʠʷ ʚʲʧʨʦʩ ʟʘ 
ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʥʘʰʘʪʘ ʚʦʝʥʥʘ ʠʩʪʦʨʠʷ ʩ ʤʦʜʝʨʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʩʨʝʜʩʪʚʘ. 
ʇʫʙʣʠʢʫʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʙʲʣʛʘʨʩʢʠʪʝ ʚʦʡʥʠ ʟʘ ʥʘʮʠʦʥʘʣʥʦ 
ʦʙʝʜʠʥʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦʜʥʝʩʝʥʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʠ ʧʦ-ʠʥʪʝʨʝʩʝʥ ʥʘʯʠʥ 
ʟʘ ʩʲʚʨʝʤʝʥʥʠʷ ʧʦʪʨʝʙʠʪʝʣ ʠ ʩʲʟʜʘʪʝʣ ʥʘ ʠʥʬʦʨʤʘʮʠʷ. 

ʏʘʩʪ ʦʪ ʨʝʰʝʥʠʝʪʦ ʥʘ ʪʦʟʠ ʚʘʞʝʥ ʥʝ ʩʘʤʦ ʟʘ ʠʩʪʦʨʠʮʠʪʝ ʚʲʧʨʦʩ ʩʝ ʥʘʤʠʨʘ 
ʠ ʯʨʝʟ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʠʷ ʧʨʦʝʢʪ. ʉʝʨʠʦʟʥʘ ʨʘʙʦʪʘ ʟʘ ʧʦʜʙʠʨʘʥʝ ʠ 
ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠ, ʩʚʲʨʟʘʥʠ ʩ ɹʘʣʢʘʥʩʢʘʪʘ ʚʦʡʥʘ, ʩʘ 
ʠʟʚʲʨʰʝʥʠ ʚ ʪʨʠ ʦʪ ʩʧʦʤʝʥʘʪʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ï ʅʘʨʦʜʥʘʪʘ ʙʠʙʣʠʦʪʝʢʘ Ăʀʚʘʥ 
ɺʘʟʦʚò [5],  ʈʝʛʠʦʥʘʣʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠ ʤʫʟʝʡ ʠ ʈʝʛʠʦʥʘʣʥʘʪʘ ʜʠʨʝʢʮʠʷ Ăɸʨʭʠʚʠò. 
ɻʦʪʦʚʥʦʩʪ ʜʘ ʧʨʝʜʩʪʘʚʷʪ ʮʠʬʨʦʚʠʟʠʨʘʥʠ ʦʙʝʢʪʠ ʥʘ ʭʫʜʦʞʝʩʪʚʝʥʠ ʧʣʘʪʥʘ, 
ʩʚʲʨʟʘʥʠ ʩ ʪʝʤʘʪʘ, ʥʘ ʠʟʚʝʩʪʥʠ ʙʲʣʛʘʨʩʢʠ ʤʘʡʩʪʦʨʠ, ʝ ʠʟʨʘʟʝʥʘ ʦʪ ɻʨʘʜʩʢʘʪʘ 
ʭʫʜʦʞʝʩʪʚʝʥʘ ʛʘʣʝʨʠʷ. 

ʎʠʬʨʦʚʘʪʘ ʢʦʣʝʢʮʠʷ ʥʘ ʅɹ Ăʀʚʘʥ ɺʘʟʦʚò ʚʢʣʶʯʚʘ ʤʘʪʝʨʠʘʣʠ, ʧʦʩʚʝʪʝʥʠ ʥʘ 
ʚʦʡʥʘʪʘ ʦʪ ʧʝʨʠʦʜʠʯʥʠ ʥʘʮʠʦʥʘʣʥʠ ʠ ʨʝʛʠʦʥʘʣʥʠ ʠʟʜʘʥʠʷ, ʧʦʱʝʥʩʢʠ ʢʘʨʪʠʯʢʠ 
ʠ ʬʦʪʦʛʨʘʬʠʠ. 

 

ʉʪʦʪʠʮʠ ʬʦʪʦʩʠ, ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʧʦʤʝʩʪʚʘʥʝ ʚ ʮʠʬʨʦʚʘ ʢʦʣʝʢʮʠʷ ʠ 
ʩʲʦʪʚʝʪʥʠ ʦʧʠʩʘʥʠ ʤʝʪʘʜʘʥʥʠ ʟʘ ʪʷʭ, ʩʘ ʧʨʠʪʝʞʘʥʠʝ ʥʘ ʬʦʥʜʘ ʥʘ ʈʝʛʠʦʥʘʣʥʠʷ 
ʘʨʭʠʚ. ʅʘʧʨʘʚʝʥʦ ʝ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʥʝʦʙʭʦʜʠʤʠʪʝ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ 
ʮʠʬʨʦʚʘ ʙʠʙʣʠʦʪʝʢʘ ʤʝʪʘʜʘʥʥʠ, ʠʟʠʩʢʚʘʥʠ ʦʪ Dublin Core Metadata Element Set 
(DCMES) ʠ ʥʘʣʠʯʥʠʪʝ ʦʧʠʩʘʥʠʷ ʥʘ ʮʠʬʨʦʚʠʟʠʨʘʥʠ ʦʙʝʢʪʠ ï ʧʨʝʜʠʤʥʦ ʬʦʪʦʩʠ 
ʠ ʧʦʱʝʥʩʢʠ ʢʘʨʪʠʯʢʠ. 
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ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʥʘʜ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʨʘʟʛʣʝʜʘʥʠʪʝ ʦʙʝʢʪʠ 
ʧʨʠʪʝʞʘʚʘʪ ʩʲʦʪʚʝʪʥʠʪʝ ʤʝʪʘʜʘʥʥʠ - dc.title, dc.contributor.author, 
dc.date.issued, dc.date.available, dc.identifier.uri, dc.description, dc.publisher, 
dc.type, dc.language, ʘ ʪʘʢʘ ʩʲʱʦ ï ʨʘʟʤʝʨʠ (ʟʘ ʧʦʱʝʥʩʢʘ ʢʘʨʪʠʯʢʘ ʠ ʜʨʫʛʠ 
ʩʥʠʤʢʠ), ʮʠʬʨʦʚ ʬʦʨʤʘʪ ʥʘ ʬʘʡʣʘ. 

ʄʥʦʛʦ ʮʝʥʥʠ ʦʙʝʢʪʠ ʟʘ ʢʦʣʝʢʮʠʷʪʘ 
ʧʨʝʜʦʩʪʘʚʷ ʈʝʛʠʦʥʘʣʥʠʷʪ ʀʩʪʦʨʠʯʝʩʢʠ ʤʫʟʝʡ. 
ʉʲʙʨʘʥʠ ʩʘ ʠ ʤʝʪʘʜʘʥʥʠ ʩ ʧʦ-ʜʝʪʘʡʣʥʦ 
ʩʲʜʲʨʞʘʥʠʝ ʟʘ ʪʷʭ. ʀʟʚʲʨʰʝʥʦ ʝ ʟʘʧʦʟʥʘʚʘʥʝ 
ʩʘʤʦ ʩ ʝʜʥʘ ʦʪ ʤʫʟʝʡʥʠʪʝ ʝʢʩʧʦʟʠʮʠʠ ăɼʝʚʝʪʠ 
ʧʝʭʦʪʝʥ ʇʣʦʚʜʠʚʩʢʠ ʧʦʣʢ ʚʲʚ ʚʦʡʥʠʪʝ ʟʘ 
ʥʘʮʠʦʥʘʣʥʦ ʦʙʝʜʠʥʝʥʠʝ", ʩʲʟʜʘʜʝʥ ʚ ʢʨʘʷ ʥʘ 
1885 ʛ., ʩʣʝʜ ʉʲʝʜʠʥʝʥʠʝʪʦ ʥʘ ʂʥʷʞʝʩʪʚʦ 
ɹʲʣʛʘʨʠʷ ʠ ʀʟʪʦʯʥʘ ʈʫʤʝʣʠʷ. ʊʘʟʠ ʝʢʩʧʦʟʠʮʠʷ 
ʧʦʢʘʟʚʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʠ ʫʯʘʩʪʠʝʪʦ ʥʘ ʧʦʣʢʘ ʚʲʚ 
ʚʦʡʥʠʪʝ ʟʘ ʥʘʮʠʦʥʘʣʥʦ ʦʙʝʜʠʥʝʥʠʝ. ʄʫʟʝʷʪ 
ʨʘʟʧʦʣʘʛʘ ʩ ʢʘʯʝʩʪʚʝʥ ʩʥʠʤʢʦʚ ʤʘʪʝʨʠʘʣ ʟʘ 
ʦʬʠʮʝʨʠʪʝ, ʚʦʡʥʠʮʠʪʝ, ʪʝʭʥʠʪʝ ʟʘʥʷʪʠʷ ʠ ʞʠʚʦʪ 
ʚ ʢʘʟʘʨʤʠʪʝ ʥʘ ʧʦʣʢʘ. ʇʦʢʘʟʘʥʠ ʩʘ ʬʦʪʦʛʨʘʬʠʠ 
ʦʪ ʬʨʦʥʪʦʚʠʷ ʞʠʚʦʪ, ʩʚʲʨʟʘʥʠ ʩ ʤʝʩʪʘ ʥʘ 

ʩʣʘʚʥʠ ʧʦʙʝʜʠ ï ʦʩʚʦʙʦʞʜʝʥʠʝʪʦ ʥʘ ʈʦʜʦʧʠʪʝ ʠ ɹʝʣʦʤʦʨʠʝʪʦ ʠ ʦʬʠʮʝʨʠʪʝ ʥʘ 
ʧʦʣʢʘ ʧʨʠ ʐʘʨʢʴʦʡ ʥʘ ʄʨʘʤʦʨʥʦ ʤʦʨʝ ʧʦ ʚʨʝʤʝ ʥʘ ɹʘʣʢʘʥʩʢʘʪʘ ʚʦʡʥʘ ʠ ʧʨ. 

ʅʝʩʲʤʥʝʥʦ ʩʝʨʠʦʟʝʥ ʧʨʠʥʦʩ ʢʲʤ ʧʨʦʝʢʪʘ ʱʝ ʙʲʜʝ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ 
ʢʦʣʝʢʮʠʷʪʘ ʦʨʲʞʠʝ, ʩ ʢʦʝʪʦ ʝ ʚʲʦʨʲʞʝʥ ʧʦʣʢʘ, ʢʘʢʪʦ ʠ ʚʦʝʥʥʠʪʝ ʪʨʦʬʝʠ ï 
ʧʣʝʥʝʥʦ ʪʫʨʩʢʦ ʟʥʘʤʝ ʦʪ ʈʦʜʦʧʩʢʠʷ ʦʪʨʷʜ ʧʨʝʟ 1912 ʛ., ʧʫʰʢʠ, ʧʠʩʪʦʣʝʪʠ ʠ 
ʫʥʠʬʦʨʤʠ. ɼʦʩʪʘʪʲʯʥʦ ʠʥʬʦʨʤʘʮʠʷ ʠʤʘ ʠ ʟʘ ʙʦʛʘʪʘʪʘ ʢʦʣʝʢʮʠʷ ʦʪ ʦʨʜʝʥʠ ʠ 
ʤʝʜʘʣʠ ʥʘ ʛʝʨʦʠʪʝ ʦʪ ʚʦʡʥʠʪʝ, ʢʘʨʪʠʥʠʪʝ ʥʘ ʚʦʝʥʥʠʷ ʭʫʜʦʞʥʠʢ ʍʨʠʩʪʦ 
ʉʪʘʥʯʝʚ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤʘ ʥʘ ʚʦʝʥʥʠʷ ʣʝʢʘʨ ʜ-ʨ ʄʠʭʘʠʣ ʂʨʲʩʪʝʚ ʠ ʧʨ. 

ɼʦʙʨʘ ʠʜʝʷ ʥʘ ʫʨʝʜʥʠʮʠʪʝ ʥʘ ʤʫʟʝʷ ʝ ʜʘ ʩʝ ʧʦʪʲʨʩʠ ʠʥʪʝʨʝʩʥʦ 
ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʢʦʤʘʥʜʝʥ ʧʫʥʢʪ ʥʘ ʧʦʣʢʘ ʩ ʧʦʢʘʟʚʘʥʝ ʥʘ ʦʨʠʛʠʥʘʣʠ - 
ʦʬʠʮʝʨʩʢʦʪʦ ʧʦʭʦʜʥʦ ʣʝʛʣʦ, ʧʦʣʢʦʚʘʪʘ ʧʠʰʝʱʘ ʤʘʰʠʥʘ ʠ ʪʝʣʝʬʦʥ. 
ɿʘʜʲʣʞʠʪʝʣʥʦ ʫʩʣʦʚʠʝ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʪʘʢʘʚʘ ʢʦʣʝʢʮʠʷ ʦʪ ʟʥʘʯʠʤʠ ʠ 
ʠʟʢʣʶʯʠʪʝʣʥʦ ʝʤʦʮʠʦʥʘʣʥʠ ʟʘ ʙʲʣʛʘʨʠʥʘ ʩʲʙʠʪʠʷ ʝ ʧʨʦʬʝʩʠʦʥʘʣʥʠʷʪ ʜʠʟʘʡʥ 
ʥʘ ʧʦʨʪʘʣʘ, ʦʩʲʱʝʩʪʚʷʚʘʱ ʜʦʩʪʲʧʘ ʜʦ ʮʠʬʨʦʚʠʟʠʨʘʥʠʪʝ ʨʝʩʫʨʩʠ. 

ʀʙʣʤʷʰʞʦʡʞ  

ʇʨʝʜʩʪʘʚʝʥʠʷʪ ʧʨʦʝʢʪ ʝ ʚ ʥʘʯʘʣʦʪʦ ʩʠ. ʉʤʠʩʲʣʲʪ ʜʘ ʩʝ ʧʫʙʣʠʢʫʚʘ ʪʘʟʠ ʠʜʝʷ ʠ 
ʧʲʨʚʠʪʝ ʩʪʲʧʢʠ ʧʦ ʨʝʘʣʠʟʘʮʠʷʪʘ ʡ ʩʧʦʨʝʜ ʘʚʪʦʨʠʪʝ ʝ, ʯʝ ʧʦʜʦʙʥʠ ʠʥʠʮʠʘʪʠʚʠ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʬʦʨʫʤʠ ʦʪ ʩʧʝʮʠʘʣʠʩʪʠ ʠ 
ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʦʙʩʲʞʜʘʥʝ ʥʘ ʧʦʜʭʦʜʠʪʝ ʠ ʠʟʙʠʨʘʥʝ ʥʘ 
ʜʦʙʨʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʝʰʝʥʠʷ. 
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COLLECTION OF DIGITAL OBJECTS OF THE BALKAN WAR (1912 -1913) 

Vladimir Balchev, Georgi Vragov, Rosica Ovcharova, Milena Staneva  

Abstract: The paper presents the efforts to create a team of experts in digital representation 
of cultural heritage of Plovdiv. The first thematic area is the presentation of the Balkan War 
(1912-1913). The collection will include digitized periodicals, postcards, photographs, 
museum objects, paintings by Bulgarian artists. Here also are discussed problems related to 
digitization, creation, storage and visualisation of digital objects from the funds of these 
cultural institutions. The content of this library is expected to be completed with other 
collections from the region of Plovdiv. The idea is the next stage, this project to integrate with 
the European digital library. 
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ɽʁɼʁʋɹʄʆʁʋɾ ʎʉɹʆʁʄʁʒɹ ʀɹ ʌʐɾɺʆʁ ʅɹʋɾʉʁɹʄʁ ð 
ɻʓʀʅʇɿʆʇʊʋ ʀɹ ʈʇɽʇɺʉʘɻɹʆɾ ʆɹ ɾʄɾʃʋʉʇʆʆʇʋʇ 

ʇɺʌʐɾʆʁɾ 

ɻʘʙʨʠʝʣʘ ʂʠʨʷʢʦʚʘ 

ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʉʪʦʧʘʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʉʪʘʨʘ ɿʘʛʦʨʘ 
gabriela@uni-sz.bg 

ʈʝʟʶʤʝ: ɽʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʟʧʦʣʟʚʘʥʝ 
ʥʘ ʜʠʛʠʪʘʣʥʠ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ. ɺ Web-ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʝ ʥʘʣʠʮʝ ʦʛʨʦʤʥʦ 
ʢʦʣʠʯʝʩʪʚʦ ʝʣʝʢʪʨʦʥʥʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʢʦʝʪʦ ʩʝ ʩʲʭʨʘʥʷʚʘ ʠ ʧʨʝʜʦʩʪʘʚʷ ʯʨʝʟ 
ʨʘʟʣʠʯʥʠ ʩʨʝʜʩʪʚʘ. ɼʠʛʠʪʘʣʥʠʪʝ ʭʨʘʥʠʣʠʱʘ ʩʝ ʧʨʝʚʨʲʱʘʪ ʚ ʥʘʜʝʞʜʝʥ ʠʥʩʪʨʫʤʝʥʪ 
ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ ʧʨʦʜʫʢʮʠʷ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ, 
ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʝʡʥʠʷ ʭʘʨʘʢʪʝʨ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʝ 
ʧʨʝʜʩʪʘʚʝʥ ʢʨʘʪʲʢ ʧʨʝʛʣʝʜ ʥʘ ʚʲʧʨʦʩʠʪʝ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʲʱʥʦʩʪʪʘ ʠ 
ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʭʨʘʥʠʣʠʱʘ ʠ ʩʘ ʩʧʦʜʝʣʝʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ 
ʚʲʚʝʞʜʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʭʨʘʥʠʣʠʱʝ ʟʘ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʚ 
ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʜʠʛʠʪʘʣʥʠ ʭʨʘʥʠʣʠɦ ʘ, ʩʨʝʜʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʫʯʝʙʥʠ ʦʙʝʢʪʠ 

ɻʳʛʞʝʞʦʡʞ 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʯʘʩʪʥʦʩʪ 
ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʀʥʪʝʨʥʝʪ, ʥʝʠʟʤʝʥʥʦ ʝ ʩʚʲʨʟʘʥʦ ʩ ʛʦʣʝʤʠ ʧʨʦʤʝʥʠ ʚ 
ʦʙʫʯʠʪʝʣʥʠʷ ʧʨʦʮʝʩ ʥʘ ʚʩʠʯʢʠ ʥʝʛʦʚʠ ʨʘʚʥʠʱʘ, ʥʦ ʥʘʡ-ʚʝʯʝ ʚ ʩʬʝʨʘʪʘ ʥʘ 
ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʜʝʡʥʦʩʪʠʪʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 
ʦʨʛʘʥʠʟʘʮʠʠ, ʩʚʲʨʟʘʥʠ ʥʝ ʩʘʤʦ ʩ ʧʨʦʮʝʩʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝ, ʩʝ ʧʨʝʜʩʪʘʚʷʪ, 
ʜʦʢʫʤʝʥʪʠʨʘʪ ʠ ʩʧʦʜʝʣʷʪ ʚ ʜʠʛʠʪʘʣʝʥ ʬʦʨʤʘʪ. ɺʩʝ ʧʦʚʝʯʝ ʫʥʠʚʝʨʩʠʪʝʪʠ ʠ 
ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʥʩʪʠʪʫʮʠʠ ʟʘʧʦʯʚʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʠ ʧʦʜʜʲʨʞʘʪ 
ʜʠʛʠʪʘʣʥʠ ʭʨʘʥʠʣʠʱʘ, ʚʲʟʧʦʣʟʚʘʡʢʠ ʩʝ ʦʪ ʧʨʝʜʠʤʩʪʚʘʪʘ, ʢʦʠʪʦ ʪʝ ʜʘʚʘʪ ʟʘ 
ʩʲʭʨʘʥʷʚʘʥʝʪʦ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʠ ʨʝʩʫʨʩʠ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʧʨʝʜʦʩʪʘʚʷʥʠ ʦʪ Web, 
ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, ʢʦʠʪʦ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʠ 
ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʪ ʚ Web-ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. ɺʩʠʯʢʦ ʪʦʚʘ ʝ ʩʚʲʨʟʘʥʦ ʩ ʨʘʟʭʦʜʠ ʥʘ 
ʚʨʝʤʝ, ʯʦʚʝʰʢʠ ʪʨʫʜ ʠ ʜʨʫʛʠ ʨʝʩʫʨʩʠ ʢʘʢʪʦ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʘʤʠʪʝ 
ʤʘʪʝʨʠʘʣʠ, ʪʘʢʘ ʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʨʝʜʘʪʘ, ʚ ʢʦʷʪʦ ʪʝ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʪ. ɺ 
ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʪʝʟʠ ʤʘʪʝʨʠʘʣʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʪʜʝʣʝʥ ʢʫʨʩ. 
ɺ ʧʦ-ʜʦʙʨʠʷ ʩʣʫʯʘʡ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʥʷʢʦʣʢʦ ʢʫʨʩʘ ʧʦ ʨʘʟʣʠʯʥʠ 
ʜʠʩʮʠʧʣʠʥʠ, ʚʦʜʝʥʠ ʦʪ ʝʜʠʥ ʠ ʩʲʱ ʧʨʝʧʦʜʘʚʘʪʝʣ. ʅʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ 
ʩʲʟʜʘʚʘʥʝʪʦ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʧʦʜʦʙʝʥ ʢʫʨʩ, ʥʦ ʚ ʜʨʫʛʘ ʩʨʝʜʘ, ʧʨʦʮʝʩʲʪ 
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ʟʘʧʦʯʚʘ ʦʪ ʩʘʤʦʪʦ ʥʘʯʘʣʦ. ʉʣʝʜʩʪʚʠʝ ʦʪ ʪʦʚʘ ʝ ʪʚʲʨʜʝ ʚʠʩʦʢʘʪʘ ñʮʝʥʘò ʥʘ 
ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʩʘʤʠʪʝ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʥʝ ʤʦʛʘʪ ʜʘ 
ʩʪʘʥʘʪ ʜʦʩʪʦʷʥʠʝ ʥʘ ʰʠʨʦʢ ʢʨʲʛ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʝʚʝʥʪʫʘʣʥʦ ʜʘ ʙʲʜʘʪ 
ʧʦʜʦʙʨʝʥʠ ʦʪ ʪʷʭ. ʇʦʜʦʙʥʠ ʧʨʦʙʣʝʤʠ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʢʫʨʩʦʚʝ 
ʚ ʦʧʨʝʜʝʣʝʥʠ ʩʧʝʮʠʘʣʥʦʩʪʠ ʢʘʪʦ ɺʝʪʝʨʠʥʘʨʥʘ ʤʝʜʠʮʠʥʘ, ʄʝʜʠʮʠʥʘ, ɽʢʦʣʦʛʠʷ, 
ɸʢʚʘʢʫʣʪʫʨʠ ʠ ʜʨʫʛʠ, ʠʟʫʯʘʚʘʥʠ ʚ ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʩʘ ʦʪ ʦʩʦʙʝʥʦ ʛʦʣʷʤʦ 
ʟʥʘʯʝʥʠʝ ʠ ʩʣʝʜʚʘ ʜʘ ʩʝ ʪʲʨʩʷʪ ʨʝʰʝʥʠʷ ʟʘ ʪʷʭʥʦʪʦ ʧʨʝʦʜʦʣʷʚʘʥʝ.  

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʝ ʜʘ ʩʝ ʦʙʦʩʥʦʚʘʪ ʧʨʝʜʠʤʩʪʚʘʪʘ ʠ ʩʲʦʪʚʝʪʥʦ 
ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʠ ʭʨʘʥʠʣʠʱʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ, ʚ 
ʯʘʩʪʥʦʩʪ ʚ ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠ ʦʪ ʚʲʚʝʞʜʘʥʝʪʦ 
ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʭʨʘʥʠʣʠʱʝ ʟʘ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʠ 
ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʤʫ ʩʲʩ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʩʨʝʜʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ Moodle. 

ʈʧʤʠʡ ʧʫ ʡʠʨʧʤʠʛʙʦʞʫʧ ʦʙ ʝʡʜʡʫʙʤʦʡ ʮʩʙʦʡʤʡʲʙ ʛ ʦʙʬʰʦʧ 
ʡʠʪʤʞʝʧʛʙʫʞʤʪʣʙʫʙ ʡ ʬʰʞʚʦʙ ʝʞʢʦʧʪʫ 

ʊʨʘʜʠʮʠʦʥʥʠʷʪ ʥʘʯʠʥ ʥʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʝ ʥʝʝʬʝʢʪʠʚʝʥ ʠ 
ʦʩʢʲʧʷʚʘʱ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʩʚʲʨʟʘʥ ʩ ʨʘʟʭʦʜʠ ʥʘ ʚʨʝʤʝ, ʯʦʚʝʰʢʠ 
ʨʝʩʫʨʩʠ ʠ ʪ.ʥ. ʊʦʚʘ ʝ ʪʘʢʘ, ʟʘʱʦʪʦ ʚʩʝʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣ ʨʘʟʨʘʙʦʪʚʘ ʩʦʙʩʪʚʝʥʠ 
ʢʫʨʩʦʚʝ, ʟʘ ʢʦʠʪʦ ʩʲʟʜʘʚʘ ʠ ʠʟʧʦʣʟʚʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ. ʇʦʛʣʝʜʥʘʪʦ ʛʣʦʙʘʣʥʦ 
ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʩʲʟʜʘʚʘʪ ʠ ʩʲʱʝʩʪʚʫʚʘʪ ʤʥʦʛʦ, ʧʦ ʩʚʦʷʪʘ ʩʲʱʥʦʩʪ, ʧʦʯʪʠ 
ʝʜʥʘʢʚʠ ʫʯʝʙʥʠ ʦʙʝʢʪʠ, ʘ ʝ ʜʦʩʪʘʪʲʯʝʥ ʩʘʤʦ ʝʜʠʥ ʠʣʠ ʥʷʢʦʣʢʦ, ʢʦʠʪʦ ʜʘ ʙʲʜʘʪ 
ʥʘʣʠʯʥʠ ʦʥʣʘʡʥ, ʪ.ʝ. ʜʘ ʩʘ ʜʦʩʪʲʧʥʠ ʟʘ ʚʩʠʯʢʠ [1]. ʊʦʟʠ ʧʨʦʙʣʝʤ ʥʝʠʟʤʝʥʥʦ 
ʚʦʜʠ ʜʦ ʥʝʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʩʘʤʠʷ ʧʨʦʮʝʩ ʥʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʜʠʛʠʪʘʣʥʠ ʭʨʘʥʠʣʠʱʘ ʩʝ ʦʙʫʩʣʘʚʷ ʠ ʦʪ ʥʫʞʜʠʪʝ ʦʪ 
ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʠ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʥʦʛʦʢʨʘʪʥʦ 
ʠ ʜʘ ʙʲʜʘʪ ʦʨʛʘʥʠʟʠʨʘʥʠ ʪʘʢʘ, ʯʝ ʜʘ ʙʲʜʝ ʫʣʝʩʥʝʥ ʧʨʦʮʝʩʲʪ ʥʘ ʪʲʨʩʝʥʝʪʦ ʠ 
ʦʪʢʨʠʚʘʥʝʪʦ ʠʤ.  

ʇʦʣʟʠʪʝ ʦʪ ʜʠʛʠʪʘʣʥʠʪʝ ʭʨʘʥʠʣʠʱʘ ʥʝ ʩʝ ʦʛʨʘʥʠʯʘʚʘʪ ʩʘʤʦ ʟʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠ ʟʘ ʩʘʤʘʪʘ ʠʥʩʪʠʪʫʮʠʷ. ʆʙʫʯʘʝʤʠʪʝ ʩʲʱʦ ʤʦʛʘʪ ʜʘ 
ʨʘʟʧʦʟʥʘʷʪ ʥʷʢʦʠ ʧʨʝʜʠʤʩʪʚʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ. ɼʠʛʠʪʘʣʥʠʪʝ ʭʨʘʥʠʣʠʱʘ ʠʤ 
ʦʩʠʛʫʨʷʚʘʪ ʜʦʩʪʲʧ ʜʦ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ï ʣʝʢʮʠʠ, ʫʧʨʘʞʥʝʥʠʷ, ʪʝʩʪʦʚʝ ʧʦ 
ʚʩʷʢʦ ʚʨʝʤʝ ʠ ʦʪ ʚʩʷʢʦ ʤʷʩʪʦ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʪʝ ʨʘʟʧʦʣʘʛʘʪ ʩ ʧʨʦʩʪʨʘʥʩʪʚʦ, 
ʢʲʜʝʪʦ ʤʦʛʘʪ ʜʘ ʩʲʭʨʘʥʷʚʘʪ ʩʚʦʠ ʤʘʪʝʨʠʘʣʠ ʠ ʨʘʟʨʘʙʦʪʢʠ. 

ʂʘʪʦ ʮʷʣʦ ʧʦʣʟʠʪʝ ʦʪ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʠ ʭʨʘʥʠʣʠʱʘ ʧʦ 
ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʤʦʛʘʪ ʜʘ ʩʝ ʩʚʝʜʘʪ ʜʦ ʩʣʝʜʥʦʪʦ: 

- ʇʪʡʜʬʩʸʛʙʦʞ ʦʙ ʥʦʧʜʧʧʚʩʙʠʦʡ ʬʰʞʚʦʡ ʥʙʫʞʩʡʙʤʡ ï ʦʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ 
ʭʨʘʥʠʣʠʱʘʪʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʠ ʫʯʝʥʝʪʦ ʝ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ 
ʢʘʯʝʩʪʚʝʥʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʢʦʝʪʦ ʜʘ ʦʙʩʣʫʞʚʘ ʨʘʟʣʠʯʥʠ ʫʯʝʙʥʠ 
ʩʪʠʣʦʚʝ. ʏʨʝʟ ʭʨʘʥʠʣʠʱʘʪʘ ʝ ʚʲʟʤʦʞʝʥ ʜʦʩʪʲʧ ʜʦ ʜʠʛʠʪʘʣʥʠ ʨʝʩʫʨʩʠ ʦʪ 
ʨʘʟʣʠʯʥʠ ʧʨʝʜʤʝʪʥʠ ʦʙʣʘʩʪʠ. 



180 VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 

 

- ʅʦʧʜʧʣʩʙʫʦʧ ʡʠʨʧʤʠʛʙʦʞ ʦʙ ʪʳʮʩʙʦʞʦʡʫʞ ʥʙʫʞʩʡʙʤʡ ï ʚʲʟʤʦʞʥʦʩʪʠʪʝ 
ʟʘ ʤʥʦʛʦʢʨʘʪʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʨʝʩʫʨʩʠ ʩʧʝʩʪʷʚʘʪ ʚʨʝʤʝ ʠ ʧʘʨʠ 
ʟʘ ʪʷʭʥʦʪʦ ʨʘʟʨʘʙʦʪʚʘʥʝ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ.  

- ʈʧʝʧʚʩʸʛʙʦʞ ʦʙ ʣʙʰʞʪʫʛʧʫʧ ʦʙ ʧʚʬʰʞʦʡʞ ï ʤʥʦʛʦʢʨʘʪʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʩʲʱʝʩʪʚʫʚʘʱʠ ʨʝʩʫʨʩʠ ʠ ʩʲʱʝʚʨʝʤʝʥʥʦ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʘʜʘʧʪʠʨʘʥʝ 
ʩʧʦʨʝʜ ʢʦʥʢʨʝʪʥʠʪʝ ʫʩʣʦʚʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʩʧʦʤʘʛʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 
ʥʘʣʠʯʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʩ ʚʩʷʢʦ ʩʣʝʜʚʘʱʦ ʠʟʧʦʣʟʚʘʥʝ. 

ʅʝʩʲʤʥʝʥʦ ʧʨʝʜʠʤʩʪʚʘʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʠ ʭʨʘʥʠʣʠʱʘ ʚ 
ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʩʘ ʩʚʲʨʟʘʥʠ ʥʝ ʩʘʤʦ ʩ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ. ɺʥʝʜʨʷʚʘʥʝʪʦ ʥʘ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠ ʭʨʘʥʠʣʠʱʘ ʦʢʘʟʚʘ ʩʲʱʝʩʪʚʝʥʦ ʚʣʠʷʥʠʝ ʠ ʚʲʨʭʫ ʥʘʫʯʥʦ-
ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ. ʇʦʣʟʠʪʝ ʦʪ ʜʠʛʠʪʘʣʥʠʪʝ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠ ʭʨʘʥʠʣʠʱʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʘʢʪʦ ʟʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʠ ʪʝʭʥʠʪʝ 
ʯʣʝʥʦʚʝ, ʪʘʢʘ ʠ ʟʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠʟʚʲʥ ʫʥʠʚʝʨʩʠʪʝʪʘ [2, 3, 4, 5, 6]: 

- ɻʳʠʥʧʟʦʧʪʫʡ ʠʙ ʙʩʮʡʛʡʩʙʦʞ, ʪʳʮʩʙʦʸʛʙʦʞ ʡ ʬʨʩʙʛʤʞʦʡʞ ʦʙ 
ʡʦʪʫʡʫʬʯʡʧʦʙʤʦʡʫʞ ʙʣʫʡʛʡ ï ʠʥʪʝʣʝʢʪʫʘʣʥʘʪʘ ʧʨʦʜʫʢʮʠʷ ʝ ʤʥʦʛʦ ʚʘʞʥʘ 
ʟʘ ʚʩʷʢʘ ʝʜʥʘ ʠʥʩʪʠʪʫʮʠʷ, ʦʩʦʙʝʥʦ ʟʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ. ʊʘʟʠ ʧʨʦʜʫʢʮʠʷ 
ʚʢʣʶʯʚʘ ʢʘʢʪʦ ʨʝʟʫʣʪʘʪʠ ʦʪ ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʜʝʡʥʦʩʪ, ʪʘʢʘ ʠ 
ʩʲʟʜʘʜʝʥʠʪʝ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ. ʍʨʘʥʠʣʠʱʘʪʘ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ 
ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʜʘ ʫʧʨʘʚʣʷʚʘʪ ʠ ʩʲʭʨʘʥʷʚʘʪ ʧʦ ʥʘʡ-ʜʦʙʨʠʷ ʥʘʯʠʥ ʩʚʦʠʪʝ 
ʠʥʪʝʣʝʢʪʫʘʣʥʠʪʝ ʘʢʪʠʚʠ, ʟʘʱʦʪʦ ʨʘʟʧʦʣʘʛʘʪ ʩ ʜʦʩʪʘʪʲʯʥʦ ʤʦʱʥʠ 
ʠʥʩʪʨʫʤʝʥʪʠ, ʧʨʝʜʦʩʪʘʚʝʥʠ ʦʪ ʠʟʧʦʣʟʚʘʥʠʷ ʩʦʬʪʫʝʨ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʤʦʞʝ 
ʢʘʪʦ ʮʷʣʦ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʨʘʙʦʪʘʪʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. 

- ʇʫʛʧʩʞʦ/ʪʛʧʚʧʝʞʦ ʝʧʪʫʳʨ ʝʧ ʦʙʬʰʦʙ ʨʩʧʝʬʣʯʡʸ ʡ ʦʧʛʡ, ʙʤʫʞʩʦʙʫʡʛʦʡ 
ʦʙʰʡʦʡ ʠʙ ʦʞʢʦʧʫʧ ʨʬʚʤʡʣʬʛʙʦʞ ï ʯʨʝʟ ʩʲʟʜʘʚʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʜʠʛʠʪʘʣʥʦ ʭʨʘʥʠʣʠʱʝ ʩʝ ʥʘʤʘʣʷʚʘʪ ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʥʘ 
ʜʦʩʪʲʧʘ, ʪ.ʢ. ʩʝ ʦʩʠʛʫʨʷʚʘ ʫʥʠʚʝʨʩʘʣʝʥ web-ʙʘʟʠʨʘʥ ʜʦʩʪʲʧ ʜʦ ʥʘʫʯʥʘ 
ʣʠʪʝʨʘʪʫʨʘ, ʨʝʟʫʣʪʘʪʠ ʦʪ ʥʘʫʯʥʠ ʧʨʦʝʢʪʠ, ʪʝʢʫʱʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʜʨʫʛʠ, ʚ 
ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʟʘʧʣʘʱʘʥʝʪʦ ʥʘ ʪʘʢʩʠ ʦʪ ʩʪʨʘʥʘ ʥʘ 
ʧʦʣʟʚʘʪʝʣʠʪʝ. ʇʫʙʣʠʢʫʚʘʥʝʪʦ ʥʘ ʥʘʫʯʥʘ ʧʨʦʜʫʢʮʠʷ ʚ ʜʠʛʠʪʘʣʥʠʪʝ 
ʭʨʘʥʠʣʠʱʘ, ʯʠʝʪʦ ʩʲʜʲʨʞʘʥʠʝ ʝ ʜʦʩʪʲʧʥʦ ʦʪ ʨʘʟʣʠʯʥʠ ʤʝʩʪʘ, ʩʧʦʤʘʛʘ ʟʘ 
ʧʦ-h ʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʜʝʧʦʟʠʨʘʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ 
ʧʫʙʣʠʢʫʚʘʥʝʪʦ ʠʤ ʥʘ ʭʘʨʪʠʝʥ ʥʦʩʠʪʝʣ. ʊʦʚʘ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʟʘʧʦʟʥʘʚʘʥʝ 
ʥʘ ʨʘʟʥʦʨʦʜʥʘ ʘʫʜʠʪʦʨʠʷ ʩ ʨʘʙʦʪʘʪʘ ʥʘ ʫʯʝʥʠʪʝ; ʙʲʨʟʦ ʨʘʟʚʠʪʠʝ ʥʘ 
ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʪ.ʢ. ʩʘ ʥʘʣʠʮʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʦʧʠʪ ʠ 
ʟʥʘʥʠʷ ʤʝʞʜʫ ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ; ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 
ʮʠʪʠʨʫʝʤʦʩʪʪʘ ʠ ʪ.ʥ.  

- ɻʡʝʡʥʧʪʫ ʡ ʝʧʪʫʳʨ ʝʧ ʨʩʧʝʬʣʯʡʸ, ʪʳʠʝʙʝʞʦʙ ʧʫ ʪʫʬʝʞʦʫʡʫʞ ï 
ʭʨʘʥʠʣʠʱʘʪʘ ʩʘ ʩʨʝʜʩʪʚʦ, ʯʨʝʟ ʢʦʝʪʦ ʧʨʦʝʢʪʠ, ʜʠʧʣʦʤʥʠ ʨʘʙʦʪʠ, ʪʝʟʠ ʠ 
ʜʠʩʝʨʪʘʮʠʠ, ʨʘʟʨʘʙʦʪʝʥʠ ʦʪ ʩʪʫʜʝʥʪʠ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʜʦʩʪʲʧʥʠ ʟʘ ʰʠʨʦʢʘ 
ʘʫʜʠʪʦʨʠʷ.  
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ʆʧʨʝʜʝʣʝʥʦ ʚ ɹʲʣʛʘʨʠʷ ʩʘ ʤʘʣʢʦ ʥʘ ʙʨʦʡ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ, 
ʢʦʠʪʦ ʩʘ ʩʲʟʜʘʣʠ ʠ ʧʦʜʜʲʨʞʘʪ ʭʨʘʥʠʣʠʱʘ ʟʘ ʜʠʛʠʪʘʣʥʠ ʨʝʩʫʨʩʠ ï ʧʨʝʜʠʤʥʦ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠ ʭʨʘʥʠʣʠʱʘ. ʂʘʪʦ ʧʨʠʤʝʨʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʩʦʯʝʥʠ ɹɸʅ ï 
ʀʄʀ, ʉʦʬʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ɹʫʨʛʘʩʢʠ ʩʚʦʙʦʜʝʥ ʫʥʠʚʝʨʩʠʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ 
ʫʥʠʚʝʨʩʠʪʝʪ ï ʠʟʧʦʣʟʚʘʪ DSpace ʠ ʅʦʚ ʙʲʣʛʘʨʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʠʟʧʦʣʟʚʘʪ 
EPrints [7].  

ʎʩʙʦʡʤʡʲʙ ʠʙ ʬʰʞʚʦʡ ʩʞʪʬʩʪʡ 

ɺ Web ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʩʘ ʥʘʣʠʮʝ ʦʛʨʦʤʥʦ ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ, 
ʜʦʩʪʲʧʥʠ ʟʘ ʦʙʫʯʘʝʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ. ɺ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʪʦʚʘ ʤʥʦʛʦʦʙʨʘʟʠʝ 
ʟʘʪʨʫʜʥʷʚʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʚ ʪʲʨʩʝʥʝʪʦ ʠ ʥʘʤʠʨʘʥʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣʠ, ʢʦʠʪʦ ʜʘ 
ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʪʝʭʥʠʪʝ ʧʦʪʨʝʙʥʦʩʪʠ. ʆʪ ʦʩʦʙʝʥʦ ʟʥʘʯʝʥʠʝ ʩʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ 
ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʝʥʠ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, ʩʧʦʜʝʣʷʥʝʪʦ ʠ ʤʥʦʛʦʢʨʘʪʥʦʪʦ 
ʠʤ ʠʟʧʦʣʟʚʘʥʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ. ɿʘ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʠʟʙʨʦʝʥʠʪʝ ʧʦ-ʛʦʨʝ 
ʠʟʠʩʢʚʘʥʠʷ, ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʠʩʪʝʤʠ ï ʭʨʘʥʠʣʠʱʘʪʘ ʟʘ ʫʯʝʙʥʠ 
ʨʝʩʫʨʩʠ. ʏʨʝʟ ʪʷʭ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʫʯʝʙʥʠ 
ʤʘʪʝʨʠʘʣʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʜʥʘ ʠʥʩʪʠʪʫʮʠʷ ʠʣʠ ʤʝʞʜʫ ʥʷʢʦʣʢʦ. ɺ ʥʷʢʦʠ ʩʣʫʯʘʠ 
ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʧʨʝʜʧʦʯʠʪʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʮʠʬʨʦʚʠ ʭʨʘʥʠʣʠʱʘ, ʟʘ ʜʘ ʩʧʦʜʝʣʷʪ 
ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʩʲʩ ʩʚʦʠʪʝ ʢʦʣʝʛʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʟʘʪʚʦʨʝʥʠ ʭʨʘʥʠʣʠʱʘ. ɼʨʫʛʠ 
ʧʦʪʨʝʙʠʪʝʣʠ ʧʨʝʜʧʦʯʠʪʘʪ ʦʪʚʦʨʝʥʠʪʝ ʭʨʘʥʠʣʠʱʘ, ʢʦʠʪʦ ʩʝ ʟʘʭʨʘʥʚʘʪ ʩ ʫʯʝʙʥʠ 
ʦʙʝʢʪʠ ʦʪ ʤʥʦʛʦ ʨʘʟʣʠʯʥʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ. 
ʅʘʣʠʮʝ ʝ ʩʲʱʝʩʪʚʝʥʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠʪʝ ʭʨʘʥʠʣʠʱʘ ʠ ʪʝʟʠ 

ʟʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, ʚ ʢʦʷʪʦ ʩʝ ʢʨʠʝ ʧʨʠʯʠʥʘʪʘ ʟʘ ʥʝ ʪʦʣʢʦʚʘ ʛʦʣʷʤʘʪʘ 
ʧʦʧʫʣʷʨʥʦʩʪ ʥʘ ʭʨʘʥʠʣʠʱʘʪʘ ʟʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ [8]. ʀʥʩʪʠʪʫʮʠʦʥʘʣʥʠʪʝ 
ʭʨʘʥʠʣʠʱʘ ʦʩʠʛʫʨʷʚʘʪ ʜʦʩʪʲʧ ʥʘ ʰʠʨʦʢʘ ʘʫʜʠʪʦʨʠʷ ʜʦ ʥʘʫʯʥʠʪʝ ʧʫʙʣʠʢʘʮʠʠ 
ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ ï ʥʝʱʦ, ʢʦʝʪʦ ʝ ʦʪ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʟʘ ʩʘʤʠʪʝ ʪʷʭ, ʜʦʢʘʪʦ 
ʥʝ ʚʩʝʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣ ʚʲʟʧʨʠʝʤʘ ʠʜʝʷʪʘ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʫʯʝʙʥʠʪʝ ʩʠ 
ʤʘʪʝʨʠʘʣʠ ʥʘ ʜʨʫʛʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʩʲʭʨʘʥʷʚʘʡʢʠ ʛʠ ʚ ʭʨʘʥʠʣʠʱʝ. ʆʪ ʜʨʫʛʘ 
ʩʪʨʘʥʘ ʚ ʭʨʘʥʠʣʠʱʘʪʘ ʟʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ 
ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ï ʪʝʢʩʪ, ʛʨʘʬʠʯʥʠ ʦʙʝʢʪʠ, ʘʫʜʠʦ, ʚʠʜʝʦ, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʦ-ʩʣʦʞʥʠ ʤʝʭʘʥʠʟʤʠ ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 
ʜʠʛʠʪʘʣʥʠʪʝ ʨʝʩʫʨʩʠ.  
ɼʠʛʠʪʘʣʥʠʪʝ ʭʨʘʥʠʣʠʱʘ ʩʘ ʥʝ ʩʘʤʦ ʩʨʝʜʩʪʚʦ ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʫʯʝʙʥʠ 

ʦʙʝʢʪʠ [9]. ʊʝ ʧʨʝʜʦʩʪʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʧʦ ʥʦʚʠ ʠ 
ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ, ʢʘʪʦ ʪʘʢʘ ʩʝ ʧʦʩʪʠʛʘ ʩʧʦʜʝʣʷʥʝ ʠ ʤʥʦʛʦʢʨʘʪʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʫʯʝʙʥʠʪʝ ʦʙʝʢʪʠ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʜʨʫʛʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʜʠʛʠʪʘʣʥʠʪʝ 
ʭʨʘʥʠʣʠʱʘ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʥʦʛʦʦʙʨʘʟʥʠ ʬʦʨʤʠ, ʤʝʪʦʜʠ 
ʠ ʧʦʜʭʦʜʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʫʯʝʥʝ ʠ ʧʨʝʧʦʜʘʚʘʥʝ, ʪ.ʝ. ʪʝ ʩʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠ 
ʥʝʫʪʨʘʣʥʠ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʝʜʥʠ ʠ ʩʲʱʠ ʫʯʝʙʥʠ ʦʙʝʢʪʠ, ʥʦ 
ʧʦ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ, ʧʨʝʩʣʝʜʚʘʡʢʠ, ʦʩʲʱʝʩʪʚʷʚʘʡʢʠ ʠ ʧʦʩʪʠʛʘʡʢʠ ʨʘʟʣʠʯʥʠ 
ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʮʝʣʠ. 
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ɿʘ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʠʟʣʦʞʝʥʠʪʝ ʧʦ-ʛʦʨʝ ʠʜʝʠ, ʝ ʥʝʦʙʭʦʜʠʤʦ 
ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʜʘ ʙʲʜʝ ʧʨʝʜʩʪʘʚʝʥʦ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʫʯʝʙʥʠ ʦʙʝʢʪʠ. ɿʘ 
Learning Technology Standards Committee (LTSC) ʫʯʝʙʥʠʷʪ ʦʙʝʢʪ ʝ ʚʩʷʢʘ 
ʩʲʱʥʦʩʪ ï ʜʠʛʠʪʘʣʥʘ ʠʣʠ ʥʝ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʦʙʫʯʝʥʠʝ, ʫʯʝʥʝ ʠ 
ʧʦʜʛʦʪʦʚʢʘ. ʋʯʝʙʥʠʪʝ ʦʙʝʢʪʠ ʤʦʛʘʪ ʜʘ ʩʝ ʘʜʘʧʪʠʨʘʪ ʩʧʦʨʝʜ ʧʦʪʨʝʙʥʦʩʪʠʪʝ; ʜʘ 
ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ ʛʨʘʜʠʚʥʠ ʝʜʠʥʠʮʠ, ʢʦʠʪʦ ʜʘ ʩʝ ʢʦʤʙʠʥʠʨʘʪ ʧʦʤʝʞʜʫ ʩʠ 
ʩʧʦʨʝʜ ʢʦʥʢʨʝʪʥʠʪʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʮʝʣʝʚʠʪʝ ʛʨʫʧʠ ʦʙʫʯʘʝʤʠ ʚ 
ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʦ-ʛʦʣʝʤʠ ʙʣʦʢʦʚʝ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ. ʏʝʩʪʦ ʧʲʪʠ, ʛʦʚʦʨʝʡʢʠ 
ʟʘ ʫʯʝʙʥʠ ʦʙʝʢʪʠ, ʩʝ ʧʨʘʚʠ ʘʥʘʣʦʛʠʷ ʩ ʃʝʛʦ ʙʣʦʢʯʝʪʘʪʘ. ʊʝ ʠʤʘʪ ʩʪʘʥʜʘʨʪʥʘ 
ʬʦʨʤʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ, ʥʦ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʢʦʤʙʠʥʠʨʘʪ ʧʦ ʤʥʦʛʦ ʠ 
ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʩʲʟʜʘʚʘʪ ʫʥʠʢʘʣʥʠ ʩʲʱʥʦʩʪʠ. ɽʜʠʥ ʠ ʩʲʱʠ 
ʫʯʝʙʝʥ ʦʙʝʢʪ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʤʥʦʛʦʢʨʘʪʥʦ ʠ ʚ ʨʘʟʣʠʯʝʥ ʢʦʥʪʝʢʩʪ, 
ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʣʘʪʬʦʨʤʘʪʘ ʟʘ ʜʦʩʪʘʚʢʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ.  

ɺʲʟʤʦʞʥʠ ʩʘ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʠ ʧʨʠʣʦʞʝʥʠʝ ʚ ʧʨʘʢʪʠʢʘʪʘ ʥʘ 
ʭʨʘʥʠʣʠʱʘʪʘ ʥʘ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ [9, 10, 11]: 

- ʍʨʘʥʠʣʠʱʘ, ʩʲʭʨʘʥʷʚʘʱʠ ʩʘʤʠʪʝ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ ʠ ʪʝʭʥʠʪʝ ʤʝʪʘʜʘʥʥʠ.  

- ʍʨʘʥʠʣʠʱʘ, ʢʦʥʬʠʛʫʨʠʨʘʥʠ ʢʘʪʦ Web ʧʦʨʪʘʣ, ʢʦʡʪʦ ʦʙʩʣʫʞʚʘ 
ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʦʙʱʥʦʩʪ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʦʙʫʯʘʝʤʠ; 

- ʍʨʘʥʠʣʠʱʘ, ʠʟʛʨʘʜʝʥʠ ʩ ʮʝʣ ʠʟʚʣʠʯʘʥʝ ʥʘ ʤʝʪʘʜʘʥʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʩʘʡʪʦʚʝ 
ʚ ʝʜʠʥ ʩʘʤʦʩʪʦʷʪʝʣʝʥ ʧʦʨʪʘʣ, ʪ.ʝ. ʭʨʘʥʠʣʠʱʘ ʥʘ ʤʝʪʘʜʘʥʥʠ; 

- ʍʨʘʥʠʣʠʱʘ, Ăʬʝʜʝʨʘʮʠʷò ʦʪ ʩʚʲʨʟʘʥʠ ʧʦʤʝʞʜʫ ʩʠ ʭʨʘʥʠʣʠʱʘ, ʢʘʪʦ ʚʩʷʢʦ 
ʝʜʥʦ ʦʪ ʪʷʭ ʩʲʭʨʘʥʷʚʘ ʯʘʩʪ ʦʪ ʦʙʱʘʪʘ ʢʦʣʝʢʮʠʷ. 

ɺʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʭʨʘʥʠʣʠʱʘ ʟʘ ʫʯʝʙʥʠ 
ʨʝʩʫʨʩʠ ʠ ʩʨʝʜʠʪʝ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʩʧʦʤʘʛʘʪ ʟʘ ʝʬʝʢʪʠʚʥʦ ʠʟʧʦʣʟʚʘʥʝ 
ʥʘ ʫʯʝʙʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ. ɹʠʭʘ ʤʦʛʣʠ ʜʘ ʩʝ ʠʟʚʣʝʢʘʪ 
ʧʦʣʟʠ ʠ ʦʪ ʝʚʝʥʪʫʘʣʥʦ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʭʨʘʥʠʣʠʱʘ ʟʘ ʫʯʝʙʥʠ 
ʨʝʩʫʨʩʠ ʩ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠʪʝ ʭʨʘʥʠʣʠʱʘ ʠ ʜʠʛʠʪʘʣʥʠʪʝ ʙʠʙʣʠʦʪʝʢʠ. 
ʀʥʪʝʨʝʩʥʘ ʝ ʠʜʝʷʪʘ ʢʘʢ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʲʚʤʝʩʪʥʦ ʙʣʦʛʦʚʝ ʠ wiki 
ʩʠʩʪʝʤʠ (ʩʲʚʨʝʤʝʥʥʠ ʩʨʝʜʩʪʚʘ ʠ ʫʩʣʫʛʠ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʲʟʜʘʚʘʥʝʪʦ ʠ 
ʧʨʝʜʦʩʪʘʚʷʥʝʪʦ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ) ʩ ʜʠʛʠʪʘʣʥʠʪʝ ʭʨʘʥʠʣʠʱʘ ʟʘ ʫʯʝʙʥʠ 
ʨʝʩʫʨʩʠ. 

ʊʧʭʫʬʞʩʦʡ ʩʞʱʞʦʡʸ ʠʙ ʝʡʜʡʫʙʤʦʡ ʮʩʙʦʡʤʡʲʙ 

ʉʨʝʜ ʥʘʡ-ʧʦʧʫʣʷʨʥʠʪʝ ʧʨʦʜʫʢʪʠ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠ 
ʭʨʘʥʠʣʠʱʘ ʩ ʦʪʚʦʨʝʥ ʢʦʜ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʩʦʯʘʪ: DSpace (ʨʘʟʨʘʙʦʪʢʘ ʥʘ MIT 
Libraries ʠ Hewlett-Packard), Eprints (ʨʘʟʨʘʙʦʪʝʥ ʦʪ ʋʥʠʚʝʨʩʠʪʝʪʘ ʚ 
ʉʘʫʪʭʝʤʧʪʲʥ), Fedora (Flexible Extensible Digital Object and Repository 
Architecture), Greenstone (ʩʲʟʜʘʜʝʥ ʝ ʧʦ ʧʨʦʝʢʪ New Zealand Digital Library ʚ the 
University of Waikato, ʠ ʨʘʟʨʘʙʦʪʝʥ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥ ʚ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ 
ʖʅɽʉʂʆ ʠ the Human Info NGO) ʠ ʜʨʫʛʠ. ʇʦʚʝʯʝʪʦ ʦʪ ʪʷʭ ʧʨʝʜʣʘʛʘʪ ʦʧʮʠʷ ʟʘ 
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ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʫʯʝʙʥʠ ʦʙʝʢʪʠ, ʥʦ ʟʘ ʜʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʚʣʝʯʝʥʠ ʤʘʢʩʠʤʘʣʥʠ 
ʧʦʣʟʠ ʟʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʝ ʥʝʦʙʭʦʜʠʤʘ ʘʜʘʧʪʘʮʠʷ ʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʥʘ 
ʧʣʘʪʬʦʨʤʘʪʘ.  

ʆʙʠʢʥʦʚʝʥʦ ʠʥʠʮʠʘʪʠʚʠʪʝ ʟʘ ʭʨʘʥʠʣʠʱʘ ʟʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʩʘ ʧʨʦʝʢʪʠ, 
ʬʠʥʘʥʩʠʨʘʥʠ ʦʪ ʥʘʮʠʦʥʘʣʥʠ ʘʛʝʥʮʠʠ, ʬʦʥʜʘʮʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ 
ʪʷʭ ʩʝ ʠʟʨʘʟʷʚʘʪ ʚ ʩʲʟʜʘʚʘʥʝʪʦ ʠ ʧʨʦʤʦʪʠʨʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʭʨʘʥʠʣʠʱʘ, 
ʢʦʠʪʦ ʟʘ ʩʲʞʘʣʝʥʠʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʪʝʟʠ ʧʨʦʝʢʪʠ ʠ ʦʪ 
ʩʪʨʘʥʠʪʝ, ʫʯʘʩʪʚʘʱʠ ʚ ʪʷʭ. ɺ ʥʷʢʦʠ ʩʣʫʯʘʠ ʪʦʚʘ ʝ ʧʨʠʯʠʥʘ ʪʝʟʠ ʭʨʘʥʠʣʠʱʘ ʜʘ 
ʩʲʜʲʨʞʘʪ ʦʛʨʘʥʠʯʝʥʠ ʢʘʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʘʪʝʨʠʘʣʠ. ʏʝʩʪʦ ʩʣʝʜ 
ʧʨʠʢʣʶʯʚʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪʠʪʝ ʧʦʜʜʨʲʞʢʘʪʘ ʠ ʧʦʧʲʣʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʭʨʘʥʠʣʠʱʘ 
ʥʝ ʝ ʥʘ ʥʫʞʥʦʪʦ ʥʠʚʦ ʠ ʧʦʩʪʝʧʝʥʥʦ ʪʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘʤʘʣʷʚʘ ʠ ʚ ʝʜʠʥ 
ʤʦʤʝʥʪ ʙʠʚʘ ʧʨʝʢʨʘʪʝʥʦ. ʇʨʠʤʝʨʠ ʟʘ ʮʝʥʪʨʘʣʠʟʠʨʘʥʠ ʭʨʘʥʠʣʠʱʘ, ʩʲʟʜʘʜʝʥʠ 
ʧʦ ʧʨʦʝʢʪʠ ʩʘ: National Learning Network (NLN) ʚʲʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ; SMETE 
Open Federation ʚ ʉɸʑ; Schools Online Curriculum Content Initiative ʚ ɸʚʩʪʨʘʣʠʷ.  

ɼʨʫʛʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʭʨʘʥʠʣʠʱʘ ʥʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʝ ʦʪ 
ʩʲʦʪʚʝʪʥʠʪʝ ʤʠʥʠʩʪʝʨʩʪʚʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ʍʨʘʥʠʣʠʱʘʪʘ ʩʝ ʩʲʟʜʘʚʘʪ ʠ 
ʧʦʜʜʲʨʞʘʪ ʢʘʪʦ ʯʘʩʪ ʦʪ ʥʘʮʠʦʥʘʣʥʠʪʝ ʩʪʨʘʪʝʛʠʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ. 
ʇʦʜʦʙʥʠ ʭʨʘʥʠʣʠʱʘ ʚʢʣʶʯʚʘʪ ʤʘʪʝʨʠʘʣʠ, ʢʦʠʪʦ ʩʘ ʩʲʟʜʘʜʝʥʠ ʠ ʦʜʦʙʨʝʥʠ ʦʪ 
ʝʢʩʧʝʨʪʥʠ ʛʨʫʧʠ ʠ ʩʲʦʪʚʝʪʥʦ ʠʟʠʩʢʚʘʱʠ ʦʧʨʝʜʝʣʝʥʠ ʫʩʣʦʚʠʷ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ 
ʠʤ (ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʪ ʩʝ ʧʦʜ ʨʘʟʣʠʯʥʠ ʣʠʮʝʥʟʠ). ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʚʲʟʤʦʞʥʦʩʪʠʪʝ 
ʟʘ ʜʦʙʘʚʷʥʝ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʠ/ʠʣʠ ʥʝʛʦʚʦʪʦ ʤʦʜʠʬʠʮʠʨʘʥʝ ʠ 
ʘʜʘʧʪʠʨʘʥʝ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʝ ʦʛʨʘʥʠʯʝʥʦ [13]. 

ɼʠʛʠʪʘʣʥʠʪʝ ʭʨʘʥʠʣʠʱʘ ʟʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʜʚʝ 
ʛʨʫʧʠ: web-ʚʙʠʡʩʙʦʡ (web-ʧʦʨʪʘʣʠ, ʩʲʟʜʘʜʝʥʠ ʢʘʪʦ ʭʨʘʥʠʣʠʱʘ ʟʘ ʫʯʝʙʥʠ 
ʦʙʝʢʪʠ) ʠ ʤʧʣʙʤʦʡ (ʥʝʦʙʭʦʜʠʤʦ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥʝʪʦ ʥʘ ʩʦʙʩʪʚʝʥ ʩʲʨʚʲʨ, ʟʘ ʜʘ 
ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘʪ ʠ ʦʙʩʣʫʞʚʘʪ). ʉʨʝʜ ʥʘʡ-ʧʦʧʫʣʷʨʥʠʪʝ, ʢʦʠʪʦ ʩʘ ʩʚʦʙʦʜʥʠ 
ʟʘ ʧʦʣʟʚʘʥʝ, ʩʘ: 

- Web-ʚʙʠʡʩʙʦʡ: Multimedia Educational Resource for and Online Teaching 
(MERLOT); Campus Alberta Repository of Educational Objects (CAREO); 
Maricopa Center for Learning and Instruction; JORUM JISC Online Repository 
for [Learning and Teaching] Materials; OpenCourseWare (MIT), Wisconsin 
Online Resource Center; ARIADNE infrastructure; National Science, 
Mathematics, Engineering, and Technology Education Digital Library (NSDL); 
Education Network Australia (EdNA); iLumina ʠ ʜʨʫʛʠ.  

- ʄʧʣʙʤʦʡ ʮʩʙʦʡʤʡʲʙ ʠʙ ʬʰʞʚʦʡ ʥʙʫʞʩʡʙʤʡ: Digital Open Object Repository 
(DOOR), Fedora Learning Object Repository Interface (Flori), Alfresco ʠ ʜʨʫʛʠ. 

ʅʘ ʙʘʟʘʪʘ ʥʘ ʥʘʧʨʘʚʝʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ ʩʣʝʜʥʠʪʝ 
ʠʟʚʦʜʠ: ʇʦʚʝʯʝʪʦ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, ʥʘʣʠʯʥʠ ʚ ʭʨʘʥʠʣʠʱʘʪʘ, ʩʘ ʥʘ ʘʥʛʣʠʡʩʢʠ 
ʝʟʠʢ, ʢʦʝʪʦ ʚ ʥʷʢʦʠ ʦʪ ʩʣʫʯʘʠʪʝ ʛʠ ʧʨʘʚʠ ʥʝʧʨʠʣʦʞʠʤʠ, ʪ.ʝ. ʤʦʞʝ ʜʘ ʩʝ ʦʢʘʞʝ, 
ʯʝ ʜʘʜʝʥ ʫʯʝʙʝʥ ʦʙʝʢʪ ʥʝ ʝ ʧʦʜʭʦʜʷʱ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ ʢʫʣʪʫʨʘ ʠ ʫʩʣʦʚʠʷ. 
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ʇʦʥʷʢʦʛʘ ʝ ʩʧʦʨʝʥ ʚʲʧʨʦʩʲʪ ʠ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʨʝʜʣʘʛʘʥʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʪ.ʢ. 
ʫʯʝʙʥʠʪʝ ʦʙʝʢʪʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʦ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ ʠ ʪʷʭʥʘʪʘ ʩʪʦʡʥʦʩʪ 
ʟʘʚʠʩʠ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʦʪ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ. ʆʩʚʝʥ ʪʦʚʘ ʥʷʤʘ 
ʧʲʣʥʘ ʠ ʠʟʯʝʨʧʘʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʥʘʣʠʯʥʠʪʝ ʭʨʘʥʠʣʠʱʘ ʩ ʫʯʝʙʥʠ 
ʤʘʪʝʨʠʘʣʠ, ʢʦʝʪʦ ʧʨʘʚʠ ʪʨʫʜʥʦ ʦʪʢʨʠʚʘʥʝʪʦ ʠʤ ʠ ʩʲʦʪʚʝʪʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʥʘʣʠʯʥʠʪʝ ʚ ʪʷʭ ʤʘʪʝʨʠʘʣʠ ʠ ʦʙʦʛʘʪʷʚʘʥʝʪʦ ʠʤ ʚ ʧʦʩʣʝʜʩʪʚʠʝ. 

ʆʙʱʡʸʫ ʧʨʡʫ 

ʇʦʨʘʜʠ ʧʦʩʦʯʝʥʠʪʝ ʧʦ-ʛʦʨʝ ʥʝʜʦʩʪʘʪʲʮʠ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ web-ʙʘʟʠʨʘʥʠ 
ʭʨʘʥʠʣʠʱʘ ʟʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, ʚ ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʙʝ ʠʟʛʨʘʜʝʥʦ 
ʣʦʢʘʣʥʦ ʭʨʘʥʠʣʠʱʝ ʟʘ ʫʯʝʙʥʠ ʦʙʝʢʪʠ. ɿʘ ʧʣʘʪʬʦʨʤʘ ʙʝ ʠʟʙʨʘʥ DOOR (Digital 
Open Object Repository). ʉʨʝʜ ʦʩʥʦʚʥʠʪʝ ʧʨʠʯʠʥʠ ʟʘ ʪʦʟʠ ʠʟʙʦʨ ʩʘ, ʯʝ DOOR ʝ 
web ʧʨʠʣʦʞʝʥʠʝ ʩ ʦʪʚʦʨʝʥ ʢʦʜ (ʨʘʟʨʘʙʦʪʝʥ ʦʪ eLab). ʇʨʠʣʦʞʝʥʠʝʪʦ ʩʝ 
ʠʥʩʪʘʣʠʨʘ ʠ ʢʦʥʬʠʛʫʨʠʨʘ ʣʝʩʥʦ, ʧʨʠʪʝʞʘʚʘ ʚʩʠʯʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʥʘ ʭʨʘʥʠʣʠʱʘʪʘ ʟʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ï ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ 
ʜʠʛʠʪʘʣʥʦ ʩʲʜʲʨʞʘʥʠʝ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʫʯʝʙʥʠ ʦʙʝʢʪʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 
ʪʲʨʩʷʪ, ʠʟʚʣʠʯʘʪ, ʝʢʩʧʦʨʪʠʨʘʪ ʠ ʚʢʣʶʯʚʘʪ ʚ ʫʯʝʙʥʠ ʢʫʨʩʦʚʝ. ʅʘʣʠʮʝ ʩʘ ʫʩʣʦʚʠʷ 
ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʘʪʘʣʦʛ ʩ ʨʘʟʣʠʯʥʠ ʢʘʪʝʛʦʨʠʠ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ. 
ʇʘʨʘʤʝʪʨʠʪʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʜʦʙʘʚʷʥʠ ʠ ʤʦʜʠʬʠʮʠʨʘʥʠ, ʧʨʠ 
ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠ ʦʙʝʢʪʠ, ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʢʣʶʯʦʚʠ ʜʫʤʠ, ʝʟʠʢ, ʪʠʧ ʥʘ 
ʨʝʩʫʨʩʘ, ʮʝʣʝʚʘ ʛʨʫʧʘ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʢʦʥʪʝʢʩʪ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʝʩʫʨʩʘ. ʊʝ ʩʘ 
ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ IMS Metadata Specification [14]. ɺ ʭʨʘʥʠʣʠʱʝʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 
ʠʤʧʦʨʪʠʨʘʪ ʚʝʯʝ ʩʲʟʜʘʜʝʥʠ ʫʯʝʙʥʠ ʦʙʝʢʪʠ. ʉʲʭʨʘʥʝʥʠʪʝ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ ʤʦʛʘʪ 
ʜʘ ʙʲʜʘʪ ʜʘ ʙʲʜʘʪ ʝʢʩʧʦʨʪʠʨʘʥʠ ʢʘʪʦ IMS content packages ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʜʘ 
ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʚ ʨʘʟʣʠʯʥʠ ʩʨʝʜʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ (ʌʠʛ.1). 

ɽʜʠʥ ʦʪ ʧʨʦʙʣʝʤʠʪʝ, ʩʲʧʲʪʩʪʚʘʱʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʣʦʢʘʣʥʦ ʭʨʘʥʠʣʠʱʝ, ʝ 
ʩʚʲʨʟʘʥ ʩ ʤʦʪʠʚʘʮʠʷʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʜʘ ʩʲʟʜʘʚʘʪ ʠ ʩʲʭʨʘʥʷʚʘʪ ʫʯʝʙʥʦ 
ʩʲʜʲʨʞʘʥʠʝ ʚ ʥʝʛʦ. ʊʦʚʘ ʧʨʦʠʟʪʠʯʘ ʦʪ ʬʘʢʪʘ, ʯʝ ʪʝ ʚʝʯʝ ʩʘ ʧʫʙʣʠʢʫʚʘʣʠ 
ʫʯʝʙʥʠʪʝ ʩʠ ʤʘʪʝʨʠʘʣʠ ʚ web-ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʧʦʜ ʨʘʟʣʠʯʥʠ ʬʦʨʤʠ ʠ ʯʨʝʟ 
ʨʘʟʥʦʦʙʨʘʟʥʠ ʩʨʝʜʩʪʚʘ. ʇʨʠ ʧʦʣʦʞʝʥʠʝ, ʯʝ ʪʦʚʘ ʝ ʣʦʢʘʣʥʦ ʭʨʘʥʠʣʠʱʝ, ʩʘʤʠʪʝ 
ʨʝʩʫʨʩʠ ʩʪʘʚʘʪ ʧʦ-ʤʘʣʢʦ ʜʦʩʪʲʧʥʠ ʟʘ ʚʲʥʰʥʘʪʘ ʩʨʝʜʘ. ʉʧʦʨʝʜ ʘʚʪʦʨʠʪʝ ʪʦʟʠ 
ʧʨʦʙʣʝʤ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʦʜʦʣʝʝ ʥʘ ʝʜʠʥ ʧʦ-ʢʲʩʝʥ ʝʪʘʧ, ʢʦʛʘʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ 
ʥʘʪʨʫʧʘʪ ʚ ʭʨʘʥʠʣʠʱʝʪʦ ʜʦʩʪʘʪʲʯʥʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʟʘʧʦʯʥʘʪ ʜʘ ʛʦ 
ʠʟʧʦʣʟʚʘʪ ʧʦʚʪʦʨʥʦ ʩ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʠ ʧʦʜʦʙʨʷʚʘʥʝ. ʊʦʚʘ ʚ 
ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʱʝ ʫʣʝʩʥʠ ʠ ʧʦʜʦʙʨʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʦʚʠ 
ʫʯʝʙʥʠ ʢʫʨʩʦʚʝ. 

ʉʨʝʜ ʥʝʜʦʩʪʘʪʲʮʠʪʝ ʥʘ ʩʦʬʪʫʝʨʥʦʪʦ ʨʝʰʝʥʠʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʩʦʯʘʪ ʥʘ 
ʧʲʨʚʦ ʤʷʩʪʦ ʣʠʧʩʘʪʘ ʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ. ʆʙʱʥʦʩʪʪʘ, ʢʦʷʪʦ ʧʦʜʜʲʨʞʘ ʧʨʦʝʢʪʘ ʥʝ 
ʝ ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʷʤʘ ʠ ʩʲʦʪʚʝʪʥʦ ʧʦʤʦʱʪʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʨʘʟʰʠʨʷʚʘʥʝ ʠ 
ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʩʘ ʤʘʣʢʠ.  
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ʌʠʛʫʨʘ 1. ʋʯʝʙʝʥ ʦʙʝʢʪ ʚ DOOR. 

 

ʌʠʛʫʨʘ 2. ɼʦʙʘʚʷʥʝ ʥʘ ʫʯʝʙʝʥ ʨʝʩʫʨʩ ʦʪ ʭʨʘʥʠʣʠʱʝʪʦ. 

ɼʨʫʛʘ ʦʩʦʙʝʥʘ ʚʘʞʥʘ ʧʨʠʯʠʥʘ ʟʘ ʠʟʙʦʨʘ ʥʘ DOOR ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 
ʠʥʪʝʛʨʘʮʠʷ ʩʲʩ ʩʨʝʜʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ Moodle, ʢʦʷʪʦ ʩʝ ʧʦʜʜʲʨʞʘ ʠ 
ʠʟʧʦʣʟʚʘ ʘʢʪʠʚʥʦ ʚ ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦ 
ʦʙʫʯʝʥʠʝ. ʊʦʚʘ ʫʣʝʩʥʷʚʘ ʨʘʙʦʪʘʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ 
ʠʟʛʨʘʞʜʘʪ ʩʚʦʠʪʝ ʢʫʨʩʦʚʝ, ʠʤʘʡʢʠ ʜʠʨʝʢʪʝʥ ʜʦʩʪʲʧ ʜʦ ʭʨʘʥʠʣʠʱʝʪʦ ʩ ʫʯʝʙʥʠ 
ʤʘʪʝʨʠʘʣʠ (ʌʠʛ.2). 
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ɺ ʥʦʚʠʪʝ ʚʝʨʩʠʠ ʥʘ Moodle (Moodle 2.ʭ) ʝ ʟʘʣʦʞʝʥʘ ʥʦʚʘ ʚʠʟʠʷ ʟʘ 
ʭʨʘʥʠʣʠʱʘʪʘ, ʢʘʪʦ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʩʨʝʜʩʪʚʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʠʛʠʪʘʣʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ, ʘ ʪʘʢʘ ʩʲʱʦ ʠ ʬʫʥʢʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʠʤʧʦʨʪʠʨʘʥʝʪʦ ʠ 
ʝʢʩʧʦʨʪʠʨʘʥʝʪʦ ʤʫ ʦʪ ʚʲʥʰʥʠ ʭʨʘʥʠʣʠʱʘ. ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ, 
ʩʚʲʨʟʘʥʠ ʢʘʢʪʦ ʩ ʚʲʪʨʝʰʥʠ, ʪʘʢʘ ʠ ʩ ʚʲʥʰʥʠ ʭʨʘʥʠʣʠʱʘʪʘ. ɼʦʢʘʪʦ ʚʲʪʨʝʰʥʠʪʝ 
ʭʨʘʥʠʣʠʱʘ ʩʝ ʧʦ-ʩʢʦʨʦ ʭʨʘʥʠʣʠʱʘ ʟʘ ʬʘʡʣʦʚʝ, ʪʦ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 
ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʚʲʥʰʥʠ ʭʨʘʥʠʣʠʱʘ ʧʦʜʧʦʤʘʛʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠ ʦʙʝʢʪʠ 
ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ [15]. ʅʘʣʠʮʝ ʩʘ ʫʩʣʦʚʠʷ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʝʜʠʮʘ 
ʚʲʥʰʥʠ ʭʨʘʥʠʣʠʱʘ ï Google Docs, MERLOT, Alfresco ʠ ʜʨʫʛʠ. DOOR ʥʝ ʚʣʠʟʘ ʚ 
ʛʨʫʧʘʪʘ ʥʘ ʭʨʘʥʠʣʠʱʘʪʘ, ʟʘ ʢʦʠʪʦ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʧʣʲʛ-ʠʥʠ ʟʘ ʠʥʪʝʛʨʘʮʠʷ ʩ 
ʥʦʚʘʪʘ ʚʝʨʩʠʷ ʥʘ Moodle. 

ʊʦʚʘ ʥʠ ʧʦʩʪʘʚʷ ʧʨʝʜ ʩʝʨʠʦʟʥʘ ʜʠʣʝʤʘ ï ʜʘʣʠ ʜʘ ʩʝ ʚʲʟʧʦʣʟʚʘʤʝ ʦʪ 
ʥʦʚʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ Moodle ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʭʨʘʥʠʣʠʱʘʪʘ ʠʣʠ ʜʘ 
ʧʨʦʜʲʣʞʠʤ ʜʘ ʨʘʙʦʪʠʤ ʥʘ ʥʘʣʠʯʥʘʪʘ ʠʥʩʪʘʣʠʨʘʥʘ ʚʝʨʩʠʷ. ʇʨʝʤʠʥʘʚʘʥʝʪʦ ʢʲʤ 
Moodle 2.ʭ ʱʝ ʥʘʣʦʞʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʨʫʛʠ ʭʨʘʥʠʣʠʱʘ ʟʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ; 
ʝʢʩʧʦʨʪʠʨʘʥʝ ʥʘ ʩʲʟʜʘʜʝʥʠʪʝ ʫʯʝʙʥʠ ʦʙʝʢʪʠ ʚ ʪʷʭ; ʦʙʫʯʝʥʠʝ ʥʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʢʘʢ ʜʘ ʛʠ ʠʟʧʦʣʟʚʘʪ ʠ ʪ.ʥ. ʊʦʚʘ ʝ ʧʨʦʮʝʩ, ʯʠʝʪʦ ʨʝʘʣʠʟʠʨʘʥʝ 
ʠʟʠʩʢʚʘ ʤʥʦʛʦ ʠ ʨʘʟʣʠʯʥʠ ʨʝʩʫʨʩʠ. ɺʪʦʨʠʷʪ ʚʘʨʠʘʥʪ ʧʨʝʜʧʦʣʘʛʘ ʧʨʦʜʲʣʞʘʚʘʥʝ 
ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʟʘʭʨʘʥʚʘʥʝ ʥʘ ʠʥʪʝʛʨʠʨʘʥʦʪʦ ʭʨʘʥʠʣʠʱʝ ʩ ʧʦʜʭʦʜʷʱʠ ʟʘ 
ʥʘʰʘʪʘ ʨʘʙʦʪʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, ʩ ʝʚʝʥʪʫʘʣʥʠ ʠʜʝʠ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ 
ʥʝʦʙʭʦʜʠʤʠʪʝ ʧʣʲʛ-ʠʥʠ ʟʘ ʥʦʚʘʪʘ ʚʝʨʩʠʷ ʥʘ Moodle, ʢʦʝʪʦ ʩʲʱʦ ʠʟʠʩʢʚʘ 
ʟʥʘʯʠʪʝʣʥʠ ʨʝʩʫʨʩʠ ʦʪ ʨʘʟʣʠʯʥʦ ʝʩʪʝʩʪʚʦ.  

ʀʙʣʤʷʰʞʦʡʞ 

ɼʠʛʠʪʘʣʥʠʪʝ ʭʨʘʥʠʣʠʱʘ ʩʘ ʩʨʝʜʩʪʚʦ ʟʘ ʝʬʝʢʪʠʚʥʦ ʩʲʭʨʘʥʷʚʘʥʝ ʠ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʠʛʠʪʘʣʥʠ ʨʝʩʫʨʩʠ. ʏʨʝʟ ʪʷʭ ʤʦʛʘʪ ʜʘ ʩʝ ʦʙʩʣʫʞʚʘʪ ʨʘʟʣʠʯʥʠ 
ʧʨʦʮʝʩʠ ʠ ʜʝʡʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ï ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ, ʥʘʫʯʥʦ-
ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ, ʧʨʦʮʝʩʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʜʨʫʛʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʦʥʣʘʡʥ ʭʨʘʥʠʣʠʱʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʝʬʝʢʪʠʚʥʘ ʯʘʩʪ ʦʪ 
ʫʥʠʚʝʨʩʠʪʝʪʩʢʘʪʘ ʫʧʨʘʚʣʝʥʩʢʘ ʩʪʨʘʪʝʛʠʷ. 

ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʣʦʢʘʣʥʦ ʭʨʘʥʠʣʠʱʝ ʠ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʤʫ ʢʲʤ 
ʩʲʱʝʩʪʚʫʚʘʱʘ ʩʨʝʜʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʝʬʝʢʪʠʚʥʦ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʦʙʝʟʧʝʯʘʚʘʥʝʪʦ ʤʫ ʩ ʢʘʯʝʩʪʚʝʥʦ ʫʯʝʙʥʦ 
ʩʲʜʲʨʞʘʥʠʝ, ʘʜʘʧʪʠʨʘʥʦ ʩʧʦʨʝʜ ʢʦʥʢʨʝʪʥʘʪʘ ʘʫʜʠʪʦʨʠʷ ʦʙʫʯʘʚʘʥʠ. 

ɼʠʥʘʤʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʩʨʝʜʠʪʝ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʧʦʜ ʥʘʪʠʩʢʘ ʥʘ 
ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ ʫʩʣʦʚʠʷ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʠʟʠʩʢʚʘʪ ʥʝʧʨʝʢʲʩʥʘʪʦ 
ʨʘʟʰʠʨʷʚʘʥʝ, ʧʦʜʦʙʨʷʚʘʥʝ ʠ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ 
ʩʲʭʨʘʥʷʚʘʥʝ ʠ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ. ʀʟʙʦʨʲʪ ʥʘ ʩʦʬʪʫʝʨʥʦ 
ʨʝʰʝʥʠʝ ʥʘʣʘʛʘ ʩʝʨʠʦʟʝʥ ʘʥʘʣʠʟ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʩʠʪʫʘʮʠʷ, ʥʘʛʣʘʩʠʪʝ ʥʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠ ʞʝʣʘʥʠʪʝ ʙʲʜʝʱʠ ʨʝʟʫʣʪʘʪʠ.  
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DIGITAL REPOSITORIES FOR LEARNING OBJECTS ð  
AN OPPORTUNITY FOR ENHANCING E-LEARNING 

Gabriela Kiryakova 

Abstract: E-learning is associated with widespread use of digital learning materials. Web 
offers a huge amount of e-learning content which is stored and delivered via different means. 
Digital repositories have become a reliable tool for storing digital output of educational 
institutions. The current work presents an overview of nature and advantages of digital 
repositories and results of implementing a repository of learning objects in Trakia University. 



188 VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 

 

DEVELOPING STUDENTSõ MATHEMATICAL THINKING AND 
ALGORITHMIC CULTURE IN IT CLASSES 

Iordanka Gortcheva  

Institute of Mathematics and Informatics at the Bulgarian Academy of Sciences 
gorcheva@math.bas.bg  

Abstract: National curriculum IT classes in Bulgarian schools put specific demands before 
students, teachers, and educators. The many facets of IT allow embedding some amusing 
mathematical problems as a subject of class projects and discussions. Dynamic visualization 
of such problems and varying their numerical data provide their ñon clickò simulation. When 
possible to be implemented, this approach creates inquiry based learning environment which 
boosts studentsô mathematical thinking, inventiveness, and exploratory spirit. Recently 
mathematics and IT classes have become the major places to set up mathematical literacy 
and algorithmic culture of Bulgarian students. Modeling witty mathematical problems by 
dynamic geometry software supports that process both in an effective and attractive way. 

Key words: Mathematical thinking, Algorithmic culture, Dynamic geometry, The snail 
problem, Inquiry based learning  

1. Introduction 

For centuries the general public has been regarding mental solving of tricky word 
problems as a sign of mathematical ingenuity. Cracking such problems has required 
more than doing arithmetic right: agile mind, logic, number sense, insight. According 
to Paulos [1. p.xiii], people with ña traditional computational view of mathematicsò 
often do not recognize it behind logic and common sense. About 30 years ago 
Edward David pointed out in widely quoted reports [2], [3] that contemporary high 
technology is in its essence mathematical technology. Thus neither computing 
devices, nor information technologies can replace mathematical thinking in 
approaching modern theoretical and practical problems of our times. Therefore, 
students can only benefit from school activities implemented to help them mature 
mathematically. Usiskin [4], Confrey & Maloney [5], Ulm [6], and many others 
emphasize the necessity of building studentsô mathematical literacy. Here, some 
popular amusing word problems may just come in handy. In seemingly trivial 
situations they describe, there is still room for new perspectives, questions, and 
applications. As a result such problems alter mathematics and IT classes monotony 
and create an opening for inquiry based learning.  

2. One old mathematical problem and the troubles caused to students 

The problem for the snail crawling up and down in a well is fairly wide spread. 
Nevertheless, to solve it, for years different schoolchildren have sought professional 
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mathematiciansô help on the Internet. What I did not expect was that the same 
problem would cause troubles to adults. These were undergraduate students, 
enrolled in a university program for primary school teachers. The snail problem was 
given to the students by Gortcheva [7] and was formulated as follows:  

 

On a hot summer night in late June, the Tiny Snail found itself at the bottom of a 
10-meter well. At dawn of July 1st it began its journey up. Every day it crawled 2 
meters up and every night it slid 1 meter down. On which date did the Tiny Snail 
reach the edge of the well?  

 

According to Hughes-Hallett [8], ñLearning mathematics generally involves two 
steps: learning mathematical principles and identifying mathematics in a context. 
Although students find the first step hard, they find the second step harder still.ò My 
students, who were prospective primary school teachers sought a way to represent 
the situation described in the problem both numerically and graphically. The success 
was not quite even: the chart in Fig. 1-a exhibits some artistic value, but shows how 
unsure its author felt. 

 
a) 

 
b) 

Figure 1 ï a, b. Charts to Problem 1, made by two pre-service primary school teachers 

Figure 1-b shows that the student began reasoning the problem successfully. 
Her achievement in finding the 1-meter-increment of the snailôs day-and-night 
pattern of motion was undoubted. The student was very close to the final answer, 
but failed (or felt bored) in keeping track of the height reached by the snail each 
successive day.  

Compared to the cases above, there were students, who did not obtain the right 
answer initially, but succeeded at a later stage. Figure 2 demonstrates a higher level 
of speculations where the student made a conjecture about the date the snail 
reached the edge of the well. Apparently he doubted if his result made sense, 
checked it and crossed out his calculations to start again.  
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The experience drawn on studentsô mistakes is essential from educational point 
of view. As a whole, future primary school teachers deal freely with problemôs 
numerical data, which have been intentionally selected as simple as possible. Future 
primary school teachers are not required, as Usiskin [4] says, to ñbe able to duplicate 
the calculator or computer.ò But they are required to possess ñthe ability to 
understand what the results of the calculations mean and to verify whether the 
calculations are correct to within some bounds of correctnessò. The prospective 
teachers were expected to delve into problem context, make a relevant 
mathematical model, and apply it. Therefore, purposeful training of pre- and in-
service primary school teachers in mathematical modeling is to be a major curricular 
activity, which is consistently supported by Pollak [9], Doerr [10], Manev et al. [11], 
Gortcheva [7], etc.  
 

  

Figure 2. A more sophisticated student reasoning: making a conjecture  

3. Dynamic geometry software and its impact on students 

For students who have poorly imagined the snail problem situation, visualization 
through dynamic geometry software just comes in handy. Changing the numerical 
data and analyzing the results can positively influence their mathematical literacy. To 
illustrate the snail problem, I have written a GeoGebra1 worksheet with a respective 
algorithm implemented. It is a ready-to-use visualization tool for teachers and 
students and to adjust it to a specific lesson plan special efforts are not needed.  

Among the activities that would raise the effectiveness of mathematics and IT 
classes can be constructing lessonsô plans and scenarios with the participation of 
the students. If the snail problem is to be discussed, selecting appropriate numerical 
examples may involve the whole class in exploratory work based on the worksheet. 
The search for interesting cases may be preceded by discussing Polyaôs four 
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principles of problem solving [12], some ideas about testing algorithms, etc. Such 
activities can definitely help in building the studentsô number sense, mathematical 
thinking, and algorithmic culture. 

4. Ideas for the snail problem scenario 

By using worksheets of the snail problem, primary school teachers and students 
will bridge the gap between content and context. To make sure that students control 
sliders inserted in the worksheet and change numerical data successfully, the 
teacher asks them to explain the effect of each one individually. Then the task to 
reproduce the problem on the worksheet comes quite naturally. One possible 
assignment is to make a sequence of images showing the position of the snail within 
several successive days. This not only tests studentsô understanding, but also 
supports it. Such an activity trains students to be aware of stumbling blocks of 
inductive reasoning. It also helps them to report their results in an orderly and 
convincing manner (Fig. 3). A competition for best class work presentation sounds 
as an attractive social event at the end of the lesson.  

 

       

Figure 3. A sample for reporting studentsô observations 

Solving the snail problem should not be an end in itself. Therefore further 
activities are advised to help students make sense of their work with the dynamic 
geometry worksheet so far. Here the thoughts of Polya [12. p. 5] written before the 
birth of contemporary IT, sound like just shared after a visit to a modern classroom: 
ñThe teacher who wishes to develop his studentsô ability to do problems must instill 
some interest for problems into their minds and give them plenty of opportunity for 
imitation and practice.ò Here are some questions for in-class research: 
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- When will the snail reach the edge of the 10-meter-well provided that it crawls 5 
meters up in daytime and 2 meters down at night? Answer the question first on 
paper and then check your solution using the worksheet; 

- By mistake, student A has given the same value of 2 to both worksheet sliders a 
and b. What does that mean? What do you expect to happen to ñhisò snail?  

- Student B has chosen the following values for the worksheet sliders: a=5, b=1, 
t=9, d=6. How would you interpret her worksheet?  

Since the algorithm implemented in the worksheet was built by calculating the 
height reached by the snail at the end of the current day, the teacher can show the 
sequence of these heights as a column of dots. This enables students to grasp the 
whole picture of the motion. 

- The teacher can suggest the students read each otherôs worksheets and 
formulate the respective word problem. Due to this activity the students acquire 
data literacy. Unexpectedly even new characters and plots of mathematical 
problems may occur;  

- If each day the snail moves 20 centimeters up and each night ï 10 centimeters 
down, how the worksheet should be adapted? 

- Let us suppose that there is a critical water level mark on the 10-meter stone 
well. The mark is a brick circular ring on the inside of the wall, built 4 meters from 
the bottom. If the snail moves 3 meters up daily and 2 meters down at night, how 
many times will it touch the brick ring?  

The idea of mathematical analogy can also be regarded, together with some 
touches of common sense: 

- If the snail is up on a tree and is to reach the ground, how will the respective 
problem look like? What formulation would you suggest?  

These and many other questions can put students and teachers on the road of 
open ended mathematical problems and make them partners in inquiry based 
learning. The capacity of such problems to boost creativity spreads not only to 
mathematics and IT classes, but possibly to other school subjects and life situations.  

5. Instead of conclusion 

To develop studentsô mathematical thinking and algorithmic culture, any problem 
situation can help. Even an old folklore problem may revive its faded glory, if new 
questions are being asked.  
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Note: 

GeoGebra is an application written in Java to be used for interactive geometry. Part 
of it is free and can be downloaded from http://www.geogebra.org.  
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ʈʝʟʶʤʝ: ʇʨʦʛʨʘʤʘʪʘ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ) ʟʘ ʙʲʣʛʘʨʩʢʦʪʦ ʫʯʠʣʠʱʝ 
ʧʦʩʪʘʚʷ ʩʧʝʮʠʬʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ ʧʨʝʜ ʫʯʝʥʠʮʠ, ʫʯʠʪʝʣʠ ʠ ʝʢʩʧʝʨʪʠ. ʈʘʟʥʦʩʪʨʘʥʥʠʪʝ 
ʘʩʧʝʢʪʠ ʥʘ ʀʊ ʧʦʟʚʦʣʷʚʘʪ ʚʢʣʶʯʚʘʥʝʪʦ ʠ ʥʘ ʟʘʥʠʤʘʪʝʣʥʠ ʟʘʜʘʯʠ ʚ ʫʨʦʯʥʠʪʝ 
ʜʝʡʥʦʩʪʠ. ɼʠʥʘʤʠʯʥʘʪʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʟʘʜʘʯʠʪʝ ʠ ʧʨʦʤʷʥʘʪʘ ʥʘ ʯʠʩʣʦʚʠʪʝ ʜʘʥʥʠ 
ʩʘ ʦʩʥʦʚʘ ʟʘ ʢʦʤʧʶʪʲʨʥʠ ʩʠʤʫʣʘʮʠʠ, ʦʩʲʱʝʩʪʚʠʤʠ Ăʩ ʝʜʥʦ ʢʣʠʢʚʘʥʝò ʥʘ ʤʠʰʢʘʪʘ. 
ʊʦʚʘ ʧʨʘʚʠ ʚʲʟʤʦʞʥʦ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʦʨʠʝʥʪʠʨʘʥʦ ʦʙʫʯʝʥʠʝ, 
ʢʦʝʪʦ ʜʘ ʧʦʜʪʠʢʚʘ ʢʲʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʤʠʩʣʝʥʝ ʠ ʦʪʢʨʠʚʘʪʝʣʩʪʚʦ. ʅʘʧʦʩʣʝʜʲʢ 
ʯʘʩʦʚʝʪʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʀʊ ʩʘ ʩʨʝʜ ʥʝʤʥʦʛʦʙʨʦʡʥʠʪʝ ʤʝʩʪʘ ʚ ʫʯʠʣʠʱʝ, ʢʲʜʝʪʦ 
ʩʝ ʛʨʘʜʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʤʠʩʣʝʥʝ ʠ ʘʣʛʦʨʠʪʤʠʯʥʘ ʢʫʣʪʫʨʘ ʥʘ ʧʦʜʨʘʩʪʚʘʱʠʪʝ. 
ʄʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʟʘʥʠʤʘʪʝʣʥʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʘʜʘʯʠ ʩʲʩ ʩʨʝʜʩʪʚʘʪʘ ʥʘ 
ʜʠʥʘʤʠʯʝʥ ʩʦʬʪʫʝʨ ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ ʜʘ ʧʦʜʧʦʤʦʛʥʝ ʪʦʟʠ ʧʨʦʮʝʩ ʧʦ ʧʨʠʚʣʝʢʘʪʝʣʝʥ 
ʟʘ ʫʯʝʥʠʮʠʪʝ ʥʘʯʠʥ.  
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ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʟʘ ʚʩʠʯʢʠ ʠ ʚ ʢʘʢʚʘ ʩʪʝʧʝʥ? ɺʪʦʨʠʷʪ ʚʲʧʨʦʩ ʝ, ʢʘʢ ʜʘ 
ʨʝʘʣʠʟʠʨʘʤʝ ʪʦʚʘ ʦʙʫʯʝʥʠʝ ʧʦ-ʨʝʟʫʣʪʘʪʥʦ. ʈʘʟʛʣʝʜʘʥʠ ʩʘ ʨʘʟʣʠʯʥʠ ʧʦʜʭʦʜʠ ʧʨʠ 
ʨʝʰʘʚʘʥʝ ʥʘ ʪʦʟʠ ʧʨʦʙʣʝʤ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʦʙʫʯʝʥʠʝ, ʧʨʦʛʨʘʤʠʨʘʥʝ, ʧʨʦʛʨʘʤʘ, ʘʣʛʦʨʠʪʲʤ. 

1. ɻʳʛʞʝʞʦʡʞ 

ɿʘʛʣʘʚʠʝʪʦ ʝ ʣʝʢʘ ʧʘʨʘʬʨʘʟʘ ʥʘ ʩʪʘʪʠʷʪʘ [14]. ʄʘʣʢʦ ʨʘʟʰʠʨʷʚʘʤʝ ʦʙʩʝʛʘ 
ʩ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʥʦʚʘʮʠʪʝ, ʚʢʣʶʯʚʘʡʢʠ ʠ ʩʪʫʜʝʥʪʠʪʝ ʧʲʨʚʦʢʫʨʩʥʠʮʠ. 
ʇʨʝʜʣʦʞʝʥʘʪʘ ʨʘʙʦʪʘ ʝ ʧʨʦʚʦʢʠʨʘʥʘ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʦʪ ʚʲʧʨʦʩʠʪʝ (ʟʘʜʘʜʝʥʠ 
ʠʣʠ ʧʦʜʩʢʘʟʘʥʠ) ʦʪ ʩʪʫʜʝʥʪʠʪʝ ʠ ʦʪ ʜʨʫʛʘ ʦʪ ʪʨʫʜʥʦʩʪʠʪʝ, ʩ ʢʦʠʪʦ ʩʝ ʩʙʣʲʩʢʚʘʪ 
ʦʙʫʯʘʝʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʑʝ 
ʥʘʧʨʘʚʠʤ ʢʨʘʪʲʢ ʦʙʟʦʨ ʥʘ ʧʦʚʜʠʛʥʘʪʠʪʝ ʚ ʟʘʛʣʘʚʠʝʪʦ ʚʲʧʨʦʩʠ ʠ ʱʝ 
ʤʦʪʠʚʠʨʘʤʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʪʲʨʩʝʥʝ ʥʘ ʦʪʛʦʚʦʨʠ.  

ɺ ʜʥʝʰʥʦʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ, ʦʚʣʘʜʷʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ 
ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ) ʝ ʢʣʶʯʦʚʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ [15]. ʂʦʤʧʶʪʨʠʪʝ 
ʧʨʦʥʠʢʚʘʪ ʚ ʪʝʭʥʠʯʝʩʢʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘ ʦʙʱʝʩʪʚʦʪʦ, ʧʨʠʝʤʘʤʝ ʟʘ 
ʜʘʜʝʥʦʩʪ: ʤʠʢʨʦʚʲʣʥʦʚʠ ʧʝʯʢʠ, ʧʝʨʘʣʥʠ ʤʘʰʠʥʠ, ʘʚʪʦʤʘʪʠ ʟʘ ʙʠʣʝʪʠ, 
ʝʣʝʢʪʨʦʥʥʠ ʧʣʘʪʝʞʥʠ ʠʣʠ ʦʥʣʘʡʥ ʩʠʩʪʝʤʠ ʟʘ ʨʝʟʝʨʚʘʮʠʷ ʟʘ ʧʦʣʝʪ ʠ 
ʜʨ. ʀʥʪʝʨʥʝʪ ʠ World Wide Web ʩʚʲʨʟʚʘʪ ʯʦʚʝʯʝʩʪʚʦʪʦ. 

2. ʆʬʟʦʧ ʤʡ ʞ ʧʚʬʰʞʦʡʞ ʨʧ ʨʩʧʜʩʙʥʡʩʙʦʞ ʠʙ ʛʪʡʰʣʡ? 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 70 ʛʦʜʠʥʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ʪʨʘʥʩʬʦʨʤʠʨʘʭʘ ʠʥʜʫʩʪʨʠʘʣʥʦʪʦ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ 
ʦʙʱʝʩʪʚʦ. ʊʘʟʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʚʩʠʯʢʠ ʘʩʧʝʢʪʠ ʥʘ 
ʞʠʚʦʪʘ, ʦʪ ʠʢʦʥʦʤʠʢʘʪʘ ʧʨʝʟ ʩʦʮʠʘʣʥʦʪʦ ʧʦʚʝʜʝʥʠʝ ʜʦ ʥʘʫʢʘʪʘ. ɹʲʨʟʦʪʦ 
ʨʘʟʚʠʪʠʝ ʥʘ ʀʂʊ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʩʲʱʦ ʠ ʚʲʨʭʫ ʥʘʰʠʪʝ ʦʯʘʢʚʘʥʠʷ ʦʪ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ʀʤʘ ʩʠʣʥʘ ʧʦʪʨʝʙʥʦʩʪ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ʜʘ ʩʪʘʥʘʪ ʯʘʩʪ ʦʪ ʦʙʱʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚʲʚ ʚʩʠʯʢʠ ʬʘʟʠ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʮʠʢʲʣ, ʦʪ ʥʘʯʘʣʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʜʦ ʫʯʝʥʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ. 
ʅʘʣʠʮʝ ʝ ʩʲʱʦ ʪʘʢʘ ʩʠʣʥʘ ʧʦʪʨʝʙʥʦʩʪ ʀʂʊ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ ʩʨʝʜʩʪʚʦ 

ʟʘ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʥʘʚʩʷʢʲʜʝ ʠ ʧʦ ʚʩʷʢʦ ʚʨʝʤʝ, ʠ ʪʘʢʘ ʜʘ ʩʝ 
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ʧʦʜʦʙʨʠ ʦʙʫʯʝʥʠʝʪʦ. ʌʦʢʫʩʠʨʘʤʝ ʩʝ ʚʲʨʭʫ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʀʂʊ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʜʘ ʩʪʘʥʝ ʯʘʩʪ ʦʪ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʥʠʚʘ.  
ɼʦʙʨʦ ʦʙʱʦ ʦʙʨʘʟʦʚʘʥʠʝ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʟʘ ʜʘ ʩʝ ʩʧʨʘʚʠʤ ʩ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦʪʦ ʥʘ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ ʙʲʨʟʦ ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ 
ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʘ ʙʲʜʝʤ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʩʝ ʩʧʨʘʚʠʤ ʩ ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʪʷʭʥʘʪʘ 
ʩʣʦʞʥʦʩʪ. ʋʯʠʣʠʱʘʪʘ (ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʚʠʩʰʠʪʝ) ʩʘ ʠʟʧʨʘʚʝʥʠ ʧʨʝʜ ʪʨʫʜʥʦʪʦ 
ʨʝʰʝʥʠʝ: ʢʦʠ ʘʩʧʝʢʪʠ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʥʘʫʢʠ ʜʘ ʩʝ ʦʧʠʪʘʪ ʜʘ ʧʨʝʜʘʜʘʪ ʥʘ 
ʫʯʝʥʠʮʠʪʝ (ʩʪʫʜʝʥʪʠʪʝ) ʚ ʦʛʨʘʥʠʯʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ? ʂʦʤʧʶʪʲʨʥʠʪʝ ʥʘʫʢʠ ʩʝ 
ʩʲʩʪʦʷʪ ʦʪ ʤʥʦʛʦ ʨʘʟʣʠʯʥʠ ʥʠʚʘ, ʥʦ ʧʫʙʣʠʢʘʪʘ ʚʠʞʜʘ ʩʘʤʦ ʪʝʭʥʠʪʝ 
ʧʨʠʣʦʞʝʥʠʷ. ʇʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʢʫʰʝʥʠ ʜʘ ʩʝ ʢʦʥʮʝʥʪʨʠʨʘʪ 
ʚʲʨʭʫ ʢʨʘʪʢʦʪʨʘʡʥʠ, ʩʧʝʮʠʬʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ ʧʨʠʣʦʞʝʥʠʷʪʘ, ʜʘ ʩʝ ʬʦʢʫʩʠʨʘʪ 
ʚʲʨʭʫ ʥʠʩʢʦ ʥʠʚʦ ʥʘ ʫʤʝʥʠʷ, ʢʘʪʦ "ʂʘʢ ʜʘ ʛʦ ʥʘʧʨʘʚʷ", ʘ ʥʝ ʥʘ ʨʘʟʙʠʨʘʥʝʪʦ, ʥʘ 
ʪʝʤʘ "ɿʘʱʦ ʠ ʢʘʢ ʨʘʙʦʪʠ ʪʦʚʘ". ʀ ʚʩʝ ʧʘʢ ʦʚʣʘʜʷʥʦʪʦ ʜʥʝʩ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ 
ʧʦʣʝʟʥʦ, ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʧʦ-ʢʲʩʥʦ, ʢʦʛʘʪʦ ʩʝ ʩʙʣʲʩʢʘʤʝ ʩ ʥʦʚʘ ʩʠʩʪʝʤʘ ʠʣʠ 
ʜʨʫʛʦ ʧʨʠʣʦʞʝʥʠʝ. ʆʩʚʝʥ ʪʦʚʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʯʝʩʪʦ ʩʝ ʬʦʢʫʩʠʨʘʪ ʚʲʨʭʫ 
ʩʧʝʮʠʬʠʯʥʠ ʫʤʝʥʠʷ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ, ʥʝ ʩʘʤʦ ʟʘʱʦʪʦ ʪʝʟʠ ʫʤʝʥʠʷ ʩʘ ʟʘ 
ʥʝʟʘʙʘʚʥʘ ʫʧʦʪʨʝʙʘ, ʥʦ ʩʲʱʦ ʠ ʟʘʱʦʪʦ ʩʘʤʠʪʝ ʪʝ ʩʘ ʩʘʤʦ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ 
ʢʦʤʧʶʪʨʠʪʝ ʠ ʥʝ ʟʥʘʷʪ ʤʥʦʛʦ ʟʘ ʪʦʚʘ ʢʘʢʚʦ ʩʝ ʩʣʫʯʚʘ "ʟʘʜ ʝʢʨʘʥʘ". 
ʋʯʠʣʠʱʘʪʘ, ʢʦʠʪʦ ʦʩʠʛʫʨʷʚʘʪ ʦʙʱʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʷʙʚʘ ʜʘ ʥʘʩʲʨʯʘʚʘʪ 

ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʦʥʷʪʠʷ ʚ ʢʦʤʧʶʪʲʨʥʠʪʝ ʥʘʫʢʠ. ʇʦ-ʢʲʩʥʦ, ʧʦ ʚʨʝʤʝ 
ʥʘ ʨʘʙʦʪʘ, ʨʷʜʢʦ ʠʤʘ ʚʨʝʤʝ ʜʘ ʩʝ ʠʟʫʯʘʚʘʪ ʦʩʥʦʚʠʪʝ. ɺ ʝʟʠʢʦʚʠ ʢʫʨʩʦʚʝ, 
ʥʘʧʨʠʤʝʨ, ʦʙʫʯʘʝʤʠʪʝ ʠʟʫʯʘʚʘʪ ʥʝ ʩʘʤʦ ʣʝʢʩʠʢʘʪʘ ʠ ʛʨʘʤʘʪʠʢʘʪʘ, ʥʦ ʩʲʱʦ 
ʪʘʢʘ ʠ ʦʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ. ɺ ʢʫʨʩʦʚʝʪʝ ʧʦ ʬʠʟʠʢʘ ʩʝ ʧʨʝʧʦʜʘʚʘʪ 
ʦʩʥʦʚʥʠʪʝ ʟʘʢʦʥʠ ʥʘ ʧʨʠʨʦʜʘʪʘ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʟʘʧʘʟʚʘʥʝ ʥʘ ʝʥʝʨʛʠʷʪʘ, ʢʘʢʪʦ ʠ 
ʪʝʭʥʠʪʝ ʧʦʩʣʝʜʠʮʠ. ʊʝʟʠ ʢʦʥʮʝʧʮʠʠ ʥʘ ʦʙʱʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʬʦʨʤʠʨʘʪ 
ʦʩʥʦʚʘʪʘ, ʢʦʷʪʦ ʥʠ ʧʦʤʘʛʘ ʜʘ ʩʝ ʩʧʨʘʚʠʤ ʩ ʫʯʝʥʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ. 
ʇʨʝʜʣʘʛʘʤʝ ʝʜʥʘ ʦʩʥʦʚʥʘ ʪʝʤʘ ʥʘ ʪʘʢʦʚʘ ʦʙʨʘʟʦʚʘʥʠʝ ʜʘ ʙʲʜʝ ʠʜʝʷʪʘ ʥʘ 

ʬʦʨʤʘʣʠʟʘʮʠʷ. ʎʝʣʪʘ ʝ ʜʘ ʥʘʫʯʠʤ ʦʙʫʯʘʝʤʠʪʝ, ʯʝ ʟʘ ʜʘ ʥʘʧʨʘʚʠ ʥʝʱʦ 
ʢʦʤʧʶʪʲʨʲʪ, ʪʨʷʙʚʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʜʘ ʩʝ ʠʟʨʘʟʷʪ ʚʲʚ ʬʦʨʤʘʣʥʦ ʦʧʨʝʜʝʣʝʥʘ 
ʩʠʩʪʝʤʘ. 

3. ʇʪʦʧʛʦʡ ʨʧʦʸʫʡʸ ʛ ʡʦʭʧʩʥʙʫʡʣʙʫʙ. 

ɽʜʠʥ ʦʪ ʦʩʥʦʚʥʠʪʝ ʘʩʧʝʢʪʠ ʚ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʝ, ʯʝ ʚʩʠʯʢʠ ʢʦʤʧʶʪʲʨʥʠ 
ʩʠʩʪʝʤʠ ʩʘ ʢʦʥʪʨʦʣʠʨʘʥʠ ʦʪ ʧʨʦʛʨʘʤʠ, ʪ.ʝ. ʯʨʝʟ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʠ ʘʣʛʦʨʠʪʤʠ, 
ʠʟʨʘʟʝʥʠ ʚʲʚ ʬʦʨʤʘʣʥʘ ʥʦʪʘʮʠʷ. ʉ ʮʝʣ ʜʘ ʩʝ ʧʠʰʘʪ ʧʨʦʛʨʘʤʠ, ʝ ʥʝʦʙʭʦʜʠʤʦ 
ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʧʨʝʭʦʜ ʦʪ ʝʜʥʘ ʠʥʪʫʠʪʠʚʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʪʦʚʘ ʢʘʢ ʝʜʠʥ 
ʘʣʛʦʨʠʪʲʤ ʪʨʷʙʚʘ ʜʘ ʨʘʙʦʪʠ ʢʲʤ ʬʦʨʤʘʣʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʥʘ ʘʢʪʫʘʣʥʠʷ 
ʘʣʛʦʨʠʪʲʤ. ʉʲʚʨʝʤʝʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʜʝʣʝʛʠʨʘ ʚʩʝ ʧʦ-ʥʘʨʘʩʪʚʘʱ ʙʨʦʡ ʟʘʜʘʯʠ 
ʟʘ ʤʘʰʠʥʠʪʝ. ʊʝʟʠ ʤʘʰʠʥʠ ʜʝʡʩʪʚʘʪ ʢʘʪʦ ʢʦʥʪʨʦʣʴʦʨʠ, ʢʦʠʪʦ ʠʥʠʮʠʠʨʘʪ 
ʜʝʡʩʪʚʠʷ, ʙʘʟʠʨʘʥʠ ʥʘ ʩʝʛʘʰʥʦʪʦ ʠʤ ʩʲʩʪʦʷʥʠʝ ʠ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʚʭʦʜʥʠ ʜʘʥʥʠ. 
ɹʨʦʷʪ ʥʘ ʚʲʟʤʦʞʥʠʪʝ ʧʦʚʝʜʝʥʠʷ, ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ 
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ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʦʙʠʢʥʦʚʝʥʦ ʝ ʪʦʣʢʦʚʘ ʛʦʣʷʤ, ʯʝ ʝ ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʠʟʙʨʦʷʪ. 
ɺʲʧʨʝʢʠ ʪʦʚʘ, ʥʠʝ ʩʝ ʩʪʨʝʤʠʤ, ʚʩʷʢʦ ʚʲʟʤʦʞʥʦ ʧʦʚʝʜʝʥʠʝ ʜʘ ʝ "ʧʨʘʚʠʣʥʦ" ʚ 
ʥʷʢʘʢʲʚ ʩʪʨʦʛ ʩʤʠʩʲʣ. ʅʘʯʠʥʲʪ, ʧʦ ʢʦʡʪʦ ʤʦʞʝʤ ʜʘ ʥʘʧʨʘʚʠʤ ʪʦʚʘ ʝ ʜʘ 
ʥʘʧʠʰʝʤ ʩʧʝʮʠʬʠʢʘʮʠʷ, ʢʦʷʪʦ ʫʣʘʚʷ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʙʝʟʢʨʘʡʥʦʩʪ ʥʘ ʧʨʦʮʝʩʠʪʝ, 
ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʚʠʚʘʪ ʩ ʪʝʯʝʥʠʝ ʥʘ ʚʨʝʤʝʪʦ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʦʣʫʯʝʥʠʪʝ 
ʚʭʦʜʥʠ ʜʘʥʥʠ. ʇʨʦʛʨʘʤʘʪʘ ʝ ʪʘʢʘʚʘ ʬʦʨʤʘʣʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷ, ʠ "ʧʨʦʛʨʘʤʘ" ʩʲʩ 
ʩʠʛʫʨʥʦʩʪ ʝ ʩʨʝʜ ʥʘʡ-ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ ʢʦʥʮʝʧʮʠʠ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʨʘʟʙʠʨʘʥʝ 
ʥʘ ʢʦʤʧʶʪʨʠʪʝ. ʊʘʟʠ ʠʜʝʷ ʝ ʝʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʠʜʝʠ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʥʘʫʢʠ ʠ 
ʩʣʝʜʦʚʘʪʝʣʥʦ ʯʘʩʪ ʦʪ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʢʦʤʧʶʪʲʨʥʠ ʥʘʫʢʠ. 
ɿʘʱʦ ʥʘ ʚʩʠʯʢʠ ʦʙʫʯʘʝʤʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʧʦʜʘʚʘ ʧʨʦʛʨʘʤʠʨʘʥʝ? ɺ ʢʨʘʷ ʥʘ 

ʢʨʘʠʱʘʪʘ, ʟʘ ʧʦʯʪʠ ʚʩʠʯʢʠ ʧʨʠʣʦʞʝʥʠʷ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ ʩʘ 
ʤʥʦʛʦ ʧʦ-ʤʦʱʥʠ ʦʪ ʪʦʚʘ, ʢʦʝʪʦ ʚʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ ʙʠ ʤʦʛʲʣ ʜʘ ʥʘʧʠʰʝ ʠ ʚʩʠʯʢʠ 
ʥʠʝ ʩʤʝ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ ʩʦʬʪʫʝʨ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʪʝʢʩʪʦʦʙʨʘʙʦʪʢʘ, ʝʣʝʢʪʨʦʥʥʠ 
ʪʘʙʣʠʮʠ, ʪʲʨʩʘʯʢʠ ʠ ʜʨ. ɸʢʦ ʢʦʤʧʶʪʲʨʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʚʝʯʝ ʥʷʤʘ ʜʘ 
ʧʨʦʛʨʘʤʠʨʘʪ, ʥʝ ʩʣʝʜʚʘ ʣʠ, ʯʝ ʠʟʢʫʩʪʚʦʪʦ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʧʨʝʧʦʜʘʚʘ ʩʘʤʦ ʟʘ ʢʦʤʧʶʪʲʨʥʠ ʩʧʝʮʠʘʣʠʩʪʠ? ɸʢʦ ʦʙʫʯʝʥʠʝʪʦ ʝ ʩʘʤʦ ʟʘ 
ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʩ ʙʲʜʝʱʠʪʝ ʦʬʠʩ-
ʧʨʠʣʦʞʝʥʠʷ, ʤʦʞʝ ʜʘ ʩʝ ʩʲʛʣʘʩʠʤ ʩ ʪʘʟʠ ʛʣʝʜʥʘ ʪʦʯʢʘ. ʅʦ ʪʘʟʠ ʛʣʝʜʥʘ ʪʦʯʢʘ, 
ʚʲʚʝʞʜʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʥʘʫʢʠ ʢʘʪʦ ʥʘʙʦʨ ʦʪ ʫʤʝʥʠʷ, ʩʧʝʮʠʬʠʯʥʠ ʟʘ 
ʦʪʜʝʣʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ, ʠʤʘ ʜʨʝʙʝʥ ʠ ʩʝʨʠʦʟʝʥ ʥʝʜʦʩʪʘʪʲʢ. ɼʨʝʙʥʠʷʪ 
ʥʝʜʦʩʪʘʪʲʢ ʝ, ʯʝ ʧʦʚʝʯʝʪʦ ʚʲʚʝʜʝʥʠʷ ʚ ʦʬʠʩ ʧʘʢʝʪʠʪʝ ʩʝ ʢʦʥʮʝʥʪʨʠʨʘʪ ʩʘʤʦ 
ʚʲʨʭʫ ʢʨʘʪʢʦʪʨʘʡʥʠ ʧʦʜʨʦʙʥʦʩʪʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʘʢʝʪʘ, ʢʦʝʪʦ ʟʘʪʨʫʜʥʷʚʘ 
ʚʩʝʢʠ ʪʨʘʥʩʬʝʨ ʥʘ ʟʥʘʥʠʷ ʢʲʤ ʜʨʫʛ ʧʘʢʝʪ. ʇʦʥʷʪʠʷ, ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʙʲʜʘʪ 
ʧʦʣʝʟʥʠ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʢʘʢ ʠʥʬʦʨʤʘʮʠʷʪʘ ʩʝ 
ʢʦʜʠʨʘ ʠ ʩʪʨʫʢʪʫʨʠʨʘ, ʯʝʩʪʦ ʩʝ ʧʨʝʥʝʙʨʝʛʚʘʪ, ʚʲʧʨʝʢʠ ʯʝ ʪʝ ʫʣʝʩʥʷʚʘʪ 
ʦʚʣʘʜʷʚʘʥʝʪʦ ʥʘ ʥʦʚ ʩʦʬʪʫʝʨ. ʆʩʥʦʚʥʠʷʪ ʥʝʜʦʩʪʘʪʲʢ ʥʘ ʢʦʤʧʶʪʲʨʥʦ 
ʦʙʫʯʝʥʠʝ, ʬʦʢʫʩʠʨʘʥʦ ʩʘʤʦ ʚʲʨʭʫ ʫʤʝʥʠʷ ʝ ʧʦ-ʪʨʫʜʥʦ ʜʘ ʩʝ ʦʙʷʩʥʠ. ʅʝʢʘ 
ʨʘʟʛʣʝʜʘʤʝ ʝʜʥʘ ʘʥʘʣʦʛʠʷ ʩ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʤʘʪʝʤʘʪʠʢʘ. ʄʥʦʛʦ ʧʨʦʬʝʩʠʠ ʚ 
ʦʙʣʘʩʪʪʘ ʥʘ ʥʘʫʢʘʪʘ ʠ ʪʝʭʥʠʢʘʪʘ ʠʟʠʩʢʚʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 
ʨʝʟʫʣʪʘʪʠ. ʋʯʝʥʠ ʠ ʠʥʞʝʥʝʨʠ ʩʘ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ ʤʘʪʝʤʘʪʠʢʘʪʘ ʚ ʩʲʱʠʷ 
ʩʤʠʩʲʣ, ʢʘʢʪʦ ʤʥʦʛʦ ʭʦʨʘ ʩʘ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ ʢʦʤʧʶʪʨʠ: ʪʝ ʧʨʦʚʝʨʷʚʘʪ 
ʫʩʣʦʚʠʝʪʦ (ʚʭʦʜ) ʥʘ ʪʝʦʨʝʤʘ ʠʣʠ ʬʦʨʤʫʣʘʪʘ ʠ ʠʟʚʣʠʯʘʪ ʟʘʢʣʶʯʝʥʠʷʪʘ (ʠʟʭʦʜ). 
ʇʦ ʪʦʟʠ ʥʘʯʠʥ, ʯʦʚʝʢ ʤʦʞʝ ʜʘ ʪʚʲʨʜʠ, ʯʝ ʫʯʝʥʠ ʠ ʠʥʞʝʥʝʨʠ, ʩʘʤʦ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʥʘʫʯʘʪ ʢʘʢ ʩʝ ʧʨʠʣʘʛʘʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʪʝʦʨʝʤʠ, ʯʝ ʧʦʥʷʪʠʝʪʦ "ʜʦʢʘʟʘʪʝʣʩʪʚʦ" 
ʝ ʩʚʲʨʟʘʥʦ ʩʘʤʦ ʩ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʤʘʪʝʤʘʪʠʮʠ. ʅʦ ʚʝʢʦʚʝʪʝ ʦʧʠʪ ʧʦʢʘʟʚʘʪ, 
ʯʝ ʚʩʷʢʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚʢʣʶʯʚʘ ʟʥʘʯʠʪʝʣʥʦ ʚʨʝʤʝ, ʧʦʩʚʝʪʝʥʦ ʥʘ 
ʜʦʢʘʟʘʪʝʣʩʪʚʘ, ʚʲʧʨʝʢʠ ʯʝ ʧʦʚʝʯʝʪʦ ʦʙʫʯʘʝʤʠ ʝʜʚʘ ʣʠ ʥʷʢʦʛʘ ʱʝ ʜʦʢʘʞʘʪ 
ʪʝʦʨʝʤʘ ʠʟʚʲʥ ʪʝʭʥʠʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʢʫʨʩʦʚʝ. ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 
ʨʝʟʫʣʪʘʪʠ ʝ ʚʲʧʨʦʩ ʥʘ ʨʘʟʙʠʨʘʥʝ, ʘ ʥʝ ʩʘʤʦ ʥʘ ʤʦʜʝʣ ʥʘ ʩʲʧʦʩʪʘʚʷʥʝ. 
ʄʘʪʝʤʘʪʠʢʲʪ-ʧʦʪʨʝʙʠʪʝʣ ʥʝ ʝ ʥʫʞʥʦ ʜʘ ʟʥʘʝ ʜʦʢʘʟʘʪʝʣʩʪʚʦʪʦ ʟʘ ʚʩʷʢʘ 
ʬʦʨʤʫʣʘ, ʘ ʜʘ ʷ ʠʟʧʦʣʟʚʘ. ʅʦ ʪʨʷʙʚʘ ʜʘ ʨʘʟʚʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʪʦ ʤʠʩʣʝʥʝ ʥʘ 
ʙʘʟʘʪʘ ʥʘ ʢʦʥʮʝʧʮʠʠʪʝ ʟʘ "ʪʝʦʨʝʤʘ" ʠ "ʜʦʢʘʟʘʪʝʣʩʪʚʦ". ʉʲʱʦ ʪʘʢʘ, 
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ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʨʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʚʲʧʨʦʩ ʥʘ ʨʘʟʙʠʨʘʥʝ, ʘ ʥʝ ʩʘʤʦ ʥʘ 
ʥʘʪʠʩʢʘʥʝ ʥʘ ʜʝʩʝʥ ʢʣʘʚʠʰ. ʂʦʤʧʶʪʲʨʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʥʝ ʪʨʷʙʚʘ ʜʘ ʟʥʘʷʪ 
ʠʟʭʦʜʥʠʷ ʢʦʜ ʥʘ ʚʩʷʢʦ ʧʨʠʣʦʞʝʥʠʝ, ʪʝ ʛʦ ʠʟʧʦʣʟʚʘʪ, ʥʦ ʪʝ ʪʨʷʙʚʘ ʜʘ ʠʤʘʪ 
ʠʥʪʫʠʮʠʷ ʟʘ ʪʦʚʘ ʢʘʢʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʨʦʛʨʘʤʘʪʘ. 
ʋʩʚʦʷʚʘʡʢʠ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʩʪʫʜʝʥʪʠʪʝ ʧʨʠʜʦʙʠʚʘʪ ʯʫʚʩʪʚʦ ʥʘ ʛʦʩʧʦʜʩʪʚʦ 

ʥʘʜ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʠʥʩʪʨʫʤʝʥʪ ʠ ʫʩʪʘʥʦʚʷʚʘʪ ʢʦʥʪʘʢʪ ʩ ʥʷʢʦʠ ʦʪ ʥʘʡ-ʜʲʣʙʦʢʠʪʝ 
ʠʜʝʠ ʚ ʨʘʟʣʠʯʥʠ ʩʬʝʨʠ, ʢʘʪʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ, ʤʘʪʝʤʘʪʠʢʘ ʠ ʜʨ. 
ɺʲʚ ʚʨʝʤʝʪʦ ʥʘ ʛʦʪʦʚ ʧʨʠʣʦʞʝʥ ʩʦʬʪʫʝʨ, ʥʝ ʩʝ ʥʫʞʜʘʝʤ ʦʪ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ 

ʢʘʪʦ ʠʥʩʪʨʫʤʝʥʪ, ʘ ʧʦ-ʩʢʦʨʦ ʢʘʪʦ ʟʥʘʥʠʝ, ʢʦʝʪʦ ʥʠ ʧʦʤʘʛʘ ʜʘ ʨʘʟʙʝʨʝʤ ʢʘʢʚʦ 
ʢʦʤʧʶʪʲʨʲʪ ʤʦʞʝ ʠ ʢʘʢʚʦ ʥʝ ʤʦʞʝ ʜʘ ʥʘʧʨʘʚʠ. ʇʦʜʦʙʥʦ ʥʝʱʦ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ 
ʟʘ ʚʩʷʢʘʢʲʚ ʚʠʜ ʦʙʱʦ ʦʙʨʘʟʦʚʘʥʠʝ. ʆʙʱʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʨʷʜʢʦ ʩʝ ʧʨʠʣʘʛʘ ʟʘ 
ʥʝʟʘʙʘʚʥʘ ʫʧʦʪʨʝʙʘ, ʥʦ ʥʠ ʧʦʤʘʛʘ ʜʘ ʧʦʩʪʘʚʠʤ ʧʦʜʨʦʙʥʦʩʪʠʪʝ ʩ ʧʨʝʭʦʜʥʦ 
ʟʥʘʯʝʥʠʝ ʚ ʧʦ-ʛʦʣʷʤʘ ʧʝʨʩʧʝʢʪʠʚʘ.  

4. ʃʙʣ ʝʙ ʧʚʬʰʙʛʙʥʞ ʨʧ ʨʩʧʜʩʙʥʡʩʙʦʞ ʦʧʛʙʯʡʫʞ? 

"ɿʘʱʦ ʘʟ ʢʘʪʦ ʩʪʫʜʝʥʪ ʜʘ ʩʝ ʥʘʫʯʘ ʜʘ ʧʨʦʛʨʘʤʠʨʘʤ? " ʊʦʟʠ ʚʲʧʨʦʩ, ʘʢʦ ʤʫ 
ʩʝ ʦʪʛʦʚʦʨʠ ʧʨʘʚʠʣʥʦ ʤʦʞʝ ʜʘ ʧʦʤʦʛʥʝ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʜʘ ʤʦʪʠʚʠʨʘ 
ʩʪʫʜʝʥʪʠʪʝ, ʯʝ ʟʘʧʦʯʚʘʡʢʠ ʜʘ ʠʟʫʯʘʚʘʪ ʧʨʦʛʨʘʤʠʨʘʥʝ ʤʦʛʘʪ ʜʘ ʥʘʫʯʘʪ ʚʘʞʥʠ ʟʘ 
ʙʲʜʝʱʘʪʘ ʠʤ ʨʝʘʣʠʟʘʮʠʷ ʥʝʱʘ. ʇʨʦʛʨʘʤʠʨʘʥʝʪʦ ʚʢʣʶʯʚʘ ʚ ʩʝʙʝ ʩʠ 
ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʥʘ ʧʨʦʙʣʝʤʠ. ʇʦʨʘʞʜʘʱʦʪʦ ʨʝʰʝʥʠʝ 
ʦʟʥʘʯʘʚʘ, ʯʝ ʝʜʠʥ ʦʪ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʦʙʫʯʝʥʠʝʪʦ ʩʝ ʷʚʷʚʘ ʫʤʝʥʠʝʪʦ ʟʘ 
ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ ʠ ʦʩʚʝʥ ʪʦʚʘ, ʘʢʦ ʧʨʦʙʣʝʤʲʪ ʝ ʩʣʦʞʝʥ, ʤʦʞʝ ʜʘ ʩʝ 
ʨʘʟʙʠʝ ʥʘ ʧʦʜʧʨʦʙʣʝʤʠ ʠ ʥʘʢʨʘʷ ʜʘ ʩʝ ʜʘʜʝ ʦʙʦʙʱʝʥʦ ʨʝʰʝʥʠʝ. ɽʪʦ ʟʘʱʦ, ʥʘ 
ʩʪʫʜʝʥʪʠʪʝ ʥʘʡ-ʥʘʧʨʝʜ ʠʤ ʩʝ ʥʘʣʘʛʘ ʜʘ ʥʘʤʝʨʷʪ ʨʝʰʝʥʠʝ ʥʘ ʧʨʦʙʣʝʤʘ, ʘ ʩʣʝʜ 
ʪʦʚʘ ʜʘ ʩʝ ʟʘʤʠʩʣʷʪ ʢʘʢ ʜʘ ʢʦʤʫʥʠʢʠʨʘ ʪʷʭʥʦʪʦ ʨʝʰʝʥʠʝ ʩ ʢʦʤʧʶʪʲʨʘ, 
ʠʟʧʦʣʟʚʘʡʢʠ ʩʠʥʪʘʢʩʠʩ ʠ ʛʨʘʤʘʪʠʢʘ ʯʨʝʟ ʩʪʨʦʛ ʥʘʯʠʥ ʥʘ ʤʠʩʣʝʥʝ [11,19]. 
ʇʦʩʣʝʜʥʦʪʦ ʜʦʧʨʠʥʘʩʷ ʟʘ ʝʩʪʝʩʪʚʝʥʠʪʝ ʝʟʠʢʦʚʠ ʫʤʝʥʠʷ ʥʘ ʩʪʫʜʝʥʪʠʪʝ, ʟʘʱʦʪʦ 
ʪʝ ʩʘ ʜʣʲʞʥʠ ʜʘ ʩʝ ʥʘʫʯʘʪ ʜʘ ʩʝ ʠʟʨʘʟʷʚʘʪ ʥʝʜʚʫʩʤʠʩʣʝʥʦ ʘʢʦ ʠʩʢʘʪ 
ʢʦʤʧʶʪʲʨʲʪ-ʥʝʠʥʪʝʣʠʛʝʥʪʥʘ ʤʘʰʠʥʘ ʜʘ ʠʟʚʲʨʰʠ ʪʦʚʘ, ʢʦʝʪʦ ʩʘ ʟʘʜʘʣʠ [5].  
ʋʤʝʥʠʝʪʦ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʰʠʨʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 

"ʨʝʘʣʥʠ" ʟʘʜʘʯʠ ʚ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ ʩ ʠʟʯʠʩʣʠʪʝʣʥʠ ʮʝʣʠ. ɺʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 
ʧʨʝʜʘʚʘʥʝ ʥʘ ʪʝʟʠ ʠ ʜʨʫʛʠ ʥʘʚʠʮʠ ʩʝ ʷʚʷʚʘ ʘʨʛʫʤʝʥʪ ʟʘ Feurzeig [3] ʠ ʥʝʛʦʚʠʪʝ 
ʢʦʣʝʛʠ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʢʘʪʦ ʩʧʦʩʦʙ, ʧʦʤʘʛʘʱ ʥʘ ʩʪʫʜʝʥʪʠʪʝ 
ʜʘ ʨʘʟʙʝʨʘʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʪʝ ʧʦʥʷʪʠʷ ʢʘʪʦ ʩʪʨʦʛʦ ʤʠʩʣʝʥʝ, ʧʨʦʤʝʥʣʠʚʘ, 
ʬʫʥʢʮʠʷ, ʜʝʢʦʤʧʦʟʠʮʠʷ, ʧʨʦʚʝʨʢʘ ʠ ʦʙʦʙʱʝʥʠʝ. 
ʆʙʠʢʥʦʚʝʥʦ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʜʠʩʮʠʧʣʠʥʘ ʦʪ ʥʦʚʦ 

ʧʦʢʦʣʝʥʠʝ, ʟʘʱʦʪʦ ʝ ʩʚʲʨʟʘʥʘ ʩ ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ, ʪʝʭʥʠʢʘ, ʣʠʥʛʚʠʩʪʠʢʘ, 
ʬʠʣʦʩʦʬʠʷ, ʧʩʠʭʦʣʦʛʠʷ, ʠʢʦʥʦʤʠʢʘ, ʦʙʱʝʩʪʚʝʥʠʪʝ ʥʘʫʢʠ ʚ ʮʷʣʦʩʪ. ɸʢʦ ʦʪ ʝʜʥʘ 
ʩʪʨʘʥʘ ʪʘʟʠ ʩʣʦʞʥʦʩʪ ʥʠ ʚʦʜʠ ʢʲʤ ʦʪʥʦʩʠʪʝʣʥʦ ʪʨʫʜʥʘ ʟʘʜʘʯʘ ʟʘ 
ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ ʚ ʪʘʟʠ ʦʙʣʘʩʪ, ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʯʠʪʘ ʥʘ 
ʠʥʪʝʨʝʩʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʚʝʯʝ ʧʦʣʫʯʝʥʠ ʚ ʛʦʨʝ ʠʟʙʨʦʝʥʠʪʝ ʜʠʩʮʠʧʣʠʥʠ. 
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ʇʝʜʘʛʦʛʠʯʝʩʢʠ ʢʦʥʪʝʢʩʪ ʥʘ ʟʥʘʥʠʷʪʘ (ʇʂɿ) ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʟʥʘʥʠʝ, ʢʦʝʪʦ 
ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʜʘ ʧʨʝʚʲʨʥʝ ʩʚʦʠʪʝ ʟʥʘʥʠʷ ʧʦ ʧʨʝʜʤʝʪʘ ʚ ʥʝʱʦ 
ʜʦʩʪʲʧʥʦ ʟʘ ʩʚʦʠʪʝ ʫʯʝʥʠʮʠ. ɺ ʘʩʧʝʢʪʘ ʥʘ ʇʂɿ ʩʝ ʢʦʥʮʝʥʪʨʠʨʘʤʝ ʥʘ 
ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʫʯʠʪʝʣʷ ʜʘ ʧʨʝʜʩʪʘʚʠ ʠ ʬʦʨʤʫʣʠʨʘ ʪʝʤʘʪʘ, ʪʘʢʘ ʯʝ 
ʨʘʟʙʠʨʘʥʝʪʦ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʠ. ʇʝʜʘʛʦʛʠʯʝʩʢʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʟʥʘʥʠʝʪʦ 
ʚʢʣʶʯʚʘ ʨʘʟʙʠʨʘʥʝʪʦ ʢʘʢʚʦ ʧʨʘʚʠ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʪʝʤʠ ʣʝʢʦ ʠʣʠ 
ʪʨʫʜʥʦ. ɺʩʠʯʢʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʩʝ ʩʲʛʣʘʩʷʚʘʪ ʩ ʪʚʲʨʜʝʥʠʝʪʦ, ʯʝ 
ʇʂɿ ʝ ʟʥʘʥʠʝ, ʢʦʝʪʦ ʩʝ ʨʘʟʚʠʚʘ ʩ ʛʦʜʠʥʠʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʠ ʦʧʠʪ.  

4.1. ɺʙʠʧʛʡ ʞʤʞʥʞʦʫʡ ʛ ʧʚʬʰʞʦʡʞʫʧ.  

ʇʨʦʛʨʘʤʠʨʘʥʝʪʦ ʝ ʝʜʥʦ ʦʪ ʦʩʥʦʚʥʠʪʝ ʫʤʝʥʠʷ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 
ʫʩʚʦʝʥʠ ʦʪ ʩʪʫʜʝʥʪʠʪʝ ʧʦ CS ʚ ʢʨʘʷ ʥʘ ʧʲʨʚʘʪʘ ʛʦʜʠʥʘ ʦʪ ʪʷʭʥʦʪʦ ʩʣʝʜʚʘʥʝ. 
ʆʯʘʢʚʘ ʩʝ ʩʲʱʦ ʪʘʢʘ, ʪʝ ʜʘ ʟʥʘʷʪ ʦʩʥʦʚʥʠʪʝ ʢʦʥʮʝʧʮʠʠ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʠ ʜʘ 
ʩʘ ʨʘʟʚʠʣʠ ʘʣʛʦʨʠʪʤʠʯʥʠʷ ʧʦʜʭʦʜ ʢʲʤ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ. ʉʘʤʘ ʧʦ ʩʝʙʝ 
ʩʠ ʪʘʟʠ ʟʘʜʘʯʘ ʝ ʪʚʲʨʜʝ ʩʣʦʞʥʘ [4, 20] ʠ ʯʝʩʪʦ ʜʦʚʝʞʜʘ ʥʘʯʠʥʘʝʱʠʪʝ ʜʦ 
ʥʝʜʦʨʘʟʫʤʝʥʠʷ ʠ ʟʘʙʣʫʜʠ. ʆʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚʢʣʶʯʚʘʱʠ 
ʟʥʘʥʠʝʪʦ ʥʘ ʢʦʥʪʨʦʣʥʠʪʝ ʩʪʨʫʢʪʫʨʠ (ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ, ʩʝʣʝʢʮʠʷ ʠ ʠʪʝʨʘʮʠʷ), 
ʤʝʭʘʥʠʟʤʠ ʟʘ ʘʛʨʝʛʠʨʘʥʝ (ʤʘʩʠʚ, ʩʪʨʫʢʪʫʨʘ, ʩʲʶʟ), ʫʢʘʟʘʪʝʣʠ, ʬʫʥʢʮʠʠ ʠ ʜʨ. 
[13] ʩʝ ʫʩʚʦʷʚʘʪ ʧʘʨʘʣʝʣʥʦ ʩ ʫʩʚʦʷʚʘʥʝ ʥʘ ʬʦʨʤʘʣʝʥ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. 
ʂʦʛʘʪʦ ʧʨʝʧʦʜʘʚʘʤʝ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʥʘʰʘʪʘ ʮʝʣ ʝ ʜʘ ʥʘʫʯʠʤ ʥʘʯʠʥʘʝʱʠʪʝ 
ʩʪʫʜʝʥʪʠ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʥʠʪʝ ʢʦʥʮʝʧʮʠʠ, 
ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʊʨʫʜʥʦʩʪʠʪʝ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʜʫʘʣʥʦʩʪʪʘ ʚ 
ʛʣʝʜʥʘʪʘ ʪʦʯʢʘ ʢʲʤ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ: ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʢʘʪʦ 
ʠʥʩʪʨʫʤʝʥʪʘʣʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʬʦʨʤʘʣʥʦ ʦʧʠʩʘʥʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ, ʘ ʦʪ ʜʨʫʛʘ 
ʢʘʪʦ ʦʙʝʢʪ ʟʘ ʠʟʫʯʘʚʘʥʝ. ɺʩʠʯʢʠ ʪʝʟʠ ʪʨʫʜʥʦʩʪʠ ʚʦʜʷʪ ʧʨʠ ʤʥʦʛʦ ʦʙʫʯʘʝʤʠ ʜʦ 
ʟʘʪʨʫʜʥʷʚʘʥʝ ʥʘ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʤʘʪʝʨʠʷʪʘ ʠ ʜʦ ʥʝʟʘʠʥʪʝʨʝʩʦʚʘʥʦʩʪ ʦʪ 
ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ. 
Weigend [21] ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʜʦʨʠ ʧʨʠ ʧʨʘʚʠʣʥʠ ʨʘʟʩʲʞʜʝʥʠʷ ʠʣʠ ʥʘʤʝʨʝʥʦ 

ʧʨʘʢʪʠʯʝʩʢʦ ʨʝʰʝʥʠʝ ʥʘ ʧʨʦʙʣʝʤ, ʥʦʚʘʮʠʪʝ ʩʝ ʟʘʪʨʫʜʥʷʚʘʪ ʜʘ ʥʘʧʠʰʘʪ 
ʧʨʘʚʠʣʥʘ ʧʨʦʛʨʘʤʘ. ʇʨʠʯʠʥʘʪʘ ʝ ʚ ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʨʝʭʦʜ ʦʪ ʤʠʩʣʦʚʥʘʪʘ 
ʠʥʪʫʠʮʠʷ ʢʲʤ ʢʦʤʫʥʠʢʘʪʠʚʥʘ ʬʦʨʤʘ ʠʣʠ ʢʘʟʘʥʦ ʧʦ ʜʨʫʛ ʥʘʯʠʥ ʚ ʩʝʤʘʥʪʠʢʘʪʘ ʥʘ 
ʧʨʦʛʨʘʤʘʪʘ. ʉʝʤʘʥʪʠʢʘʪʘ ʝ ʩʲʱʦ ʧʨʦʙʣʝʤʝʥ ʘʩʧʝʢʪ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ. ʊʦʚʘ ʝ 
ʪʘʢʘ, ʟʘʱʦʪʦ ʠʟʠʩʢʚʘ ʦʪ ʩʪʫʜʝʥʪʘ ʜʘ ʩʛʣʦʙʠ ʨʘʟʣʠʯʥʠʪʝ ʯʘʩʪʠ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 
(ʧʨʦʤʝʥʣʠʚʠ, ʠʟʨʘʟʠ, ʦʧʝʨʘʪʦʨʠ, ʫʧʨʘʚʣʷʚʘʱʠ ʩʪʨʫʢʪʫʨʠ, ʦʙʝʢʪʠ, ʤʝʪʦʜʠ) ʚ 
ʨʘʙʦʪʝʱʘ ʮʷʣʦʩʪ. ʉʝʤʘʥʪʠʢʘʪʘ ʝ ʪʷʩʥʦ ʩʚʲʨʟʘʥʘ ʠ ʩ ʜʝʡʥʦʩʪʪʘ ʧʦ ʪʝʩʪʚʘʥʝʪʦ ʠ 
ʧʨʘʚʠʣʥʦʩʪʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. ʂʦʛʘʪʦ ʩʝ ʧʨʝʜʣʘʛʘ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʩ ʧʦ-
ʩʣʦʞʝʥ ʩʠʥʪʘʢʩʠʩ ʦʙʫʯʘʝʤʠʪʝ ʩʝ ʩʙʣʲʩʢʚʘʪ ʩʲʩ ʩʠʥʪʘʢʪʠʯʥʠ ʠ ʩʝʤʘʥʪʠʯʥʠ 
ʧʨʦʙʣʝʤʠ. 
Linn ʠ Dalbey [8] ʧʨʝʜʣʘʛʘʪ "ʠʜʝʘʣʥʘʪʘ" ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʟʘ ʦʙʫʯʝʥʠʝ ʧʦ 

ʧʨʦʛʨʘʤʠʨʘʥʝ, ʢʦʷʪʦ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʤʠʥʘʚʘ ʦʪ ʨʘʟʙʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʢʲʤ 
ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘ. ʊʷ ʩʝ ʩʲʩʪʦʠ ʦʪ ʪʨʠ ʦʩʥʦʚʥʠ ʟʚʝʥʘ: ʦʩʦʙʝʥʦʩʪʠ ʥʘ 
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ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʥʘʚʠʮʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʫʤʝʥʠʷ ʟʘ ʨʝʰʝʥʠʝ ʥʘ 
ʧʨʦʙʣʝʤʠ. ʉʧʦʨʝʜ Linn ʠ Dalbey "ʠʜʝʘʣʥʘʪʘ" ʚʝʨʠʛʘ ʟʘʧʦʯʚʘ ʩ ʨʘʟʙʠʨʘʥʝ ʥʘ 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʝʟʠʢʘ, ʟʥʘʥʠʷ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʮʝʥʝʥʠ, ʯʨʝʟ ʠʩʢʘʥʝ 
ʩʪʫʜʝʥʪʠʪʝ ʜʘ ʧʨʝʬʦʨʤʫʣʠʨʘʪ ʠʣʠ ʠʟʤʝʥʷʪ ʤʘʣʢʦ ʧʨʦʛʨʘʤʘʪʘ. ɺʪʦʨʦʪʦ ʟʚʝʥʦ 
ʩʝ ʩʲʩʪʦʠ ʦʪ ʥʘʚʠʮʠʪʝ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ, ʢʦʠʪʦ ʩʝ ʦʪʥʘʩʷʪ ʢʲʤ ʛʨʫʧʘʪʘ ʥʘ 
ʤʝʪʦʜʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʩʲʚʤʝʩʪʷʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʝʟʠʢʘ ʩ 
ʬʦʨʤʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. ʊʦʚʘ ʟʚʝʥʦ ʥʘ ʚʝʨʠʛʘʪʘ ʚʢʣʶʯʚʘ ʠ ʰʘʙʣʦʥʠ 
(ʩʪʝʨʝʦʪʠʧʥʠ ʢʦʜʦʚʠ ʰʘʙʣʦʥʠ, ʢʲʜʝʪʦ ʠʤʘ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʬʫʥʢʮʠʷ) ʠ 
ʧʨʦʮʝʜʫʨʥʠ ʫʤʝʥʠʷ (ʠʟʧʦʣʟʚʘʪ ʩʝ ʟʘ ʢʦʤʙʠʥʠʨʘʥʠ ʰʘʙʣʦʥʠ ʠ ʦʩʦʙʝʥʦʩʪʠ ʥʘ 
ʝʟʠʢʘ ʟʘ ʨʝʰʝʥʠʝ ʥʘ ʥʦʚʠ ʟʘʜʘʯʠ, ʚʢʣʶʯʚʘʱʠ ʧʣʘʥʠʨʘʥʝ, ʪʝʩʪʚʘʥʝ ʠ 
ʧʨʝʬʦʨʤʘʪʠʨʘʥʝ). ʊʨʝʪʦʪʦ ʟʚʝʥʦ ʥʘ ʚʝʨʠʛʘʪʘ, ʫʤʝʥʠʷ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 
ʧʨʦʙʣʝʤʠ ʝ ʧʦʣʝʟʥʦ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʥʦʚʠ ʬʦʨʤʘʣʥʠ ʩʠʩʪʝʤʠ. ʋʤʝʥʠʷʪʘ ʟʘ 
ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ ʤʦʞʝ ʜʘ ʩʝ ʦʮʝʥʠ ʢʘʪʦ ʧʦʠʩʢʘʤʝ ʦʪ ʩʪʫʜʝʥʪʠʪʝ ʜʘ 
ʨʝʰʘʪ ʧʨʦʙʣʝʤ, ʠʟʧʦʣʟʚʘʡʢʠ ʥʝʧʦʟʥʘʪʘ ʬʦʨʤʘʣʥʘ ʩʠʩʪʝʤʘ ʢʘʪʦ ʥʝʧʦʟʥʘʪ ʝʟʠʢ 
ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. ɺʲʧʨʝʢʠ, ʯʝ ʪʘʟʠ ʚʝʨʠʛʘ ʥʘ ʢʦʛʥʠʪʠʚʥʠ ʜʦʩʪʠʞʝʥʠʷ ʠʟʠʩʢʚʘ 
ʤʥʦʛʦ ʚʨʝʤʝ, ʪʷ ʝ ʜʦʙʨʦ ʨʝʟʶʤʝ ʥʘ ʪʦʚʘ ʢʘʢʚʦ ʩʝ ʨʘʟʙʠʨʘ ʧʦʜ ʟʘʜʲʣʙʦʯʝʥʦ 
ʠʟʫʯʘʚʘʥʝ ʥʘ "ʋʚʦʜ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ". 
ɺ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʤʦʞʝʤ ʜʘ ʨʘʟʛʨʘʥʠʯʠʤ ʜʚʘ ʚʠʜʘ ʟʥʘʥʠʷ, ʘ ʠʤʝʥʥʦ 

ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʠ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘ [9]. ɺ ʧʲʨʚʠʷ ʩʣʫʯʘʡ, 
ʧʨʦʛʨʘʤʠʩʪʲʪ ʘʥʘʣʠʟʠʨʘ ʧʨʦʙʣʝʤʘ, ʩʲʟʜʘʚʘ ʘʣʛʦʨʠʪʤʠʯʥʦ ʨʝʰʝʥʠʝ, ʠ ʩʣʝʜ 
ʪʦʚʘ ʧʨʝʚʝʞʜʘ ʪʦʟʠ ʘʣʛʦʨʠʪʲʤ ʚ ʧʨʦʛʨʘʤʝʥ ʢʦʜ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʩʪʫʜʝʥʪʠʪʝ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʪʨʝʥʠʨʘʪ ʚ ʧʨʦʮʝʩ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ, ʨʘʟʤʠʩʲʣ ʚʲʨʭʫ 
ʪʦʟʠ ʧʨʦʮʝʩ ʠ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʠʩʣʝʥʝ [3,5]. ʑʦ ʩʝ ʦʪʥʘʩʷ ʜʦ 
ʨʘʟʙʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, ʦʪ ʧʨʦʛʨʘʤʠʩʪʘ ʩʝ ʠʩʢʘ ʜʘ ʜʝʤʦʥʩʪʨʠʨʘ ʩʚʦʝʪʦ 
ʨʘʟʙʠʨʘʥʝ, ʟʘ ʪʦʚʘ, ʢʘʢ ʨʘʙʦʪʠ ʜʘʜʝʥʘ ʧʨʦʛʨʘʤʘ.  
Govender [4] ʦʧʨʝʜʝʣʷ ʦʪ ʪʝʭʥʠʯʝʩʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ, ʪʨʠ ʦʩʥʦʚʥʠ ʘʩʧʝʢʪʘ, 

ʢʦʠʪʦ ʩʪʫʜʝʥʪʠʪʝ ʪʨʷʙʚʘ ʜʘ ʥʘʫʯʘʪ: ʜʘʥʥʠ, ʠʥʩʪʨʫʢʮʠʠ ʠ ʩʠʥʪʘʢʩʠʩ. ʂʲʤ 
ʜʘʥʥʠʪʝ ʩʝ ʦʪʥʘʩʷʪ ʧʦʥʷʪʠʷʪʘ: ʧʨʦʤʝʥʣʠʚʘ ʠ ʪʠʧ ʥʘ ʜʘʥʥʠʪʝ. ʑʦ ʩʝ ʦʪʥʘʩʷ ʜʦ 
ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʝʦʙʭʦʜʠʤʦ ʝ ʨʘʟʙʠʨʘʥʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʩʪʨʫʢʪʫʨʠ ʠ 
ʧʦʜʧʨʦʛʨʘʤʠʪʝ. ʉʠʥʪʘʢʩʠʩʲʪ ʦʙʦʟʥʘʯʘʚʘ ʛʨʫʧʘ ʦʪ ʧʨʘʚʠʣʘ, ʦʧʨʝʜʝʣʷʱʠ, ʢʘʢʚʦ 
ʝ ʨʘʟʨʝʰʝʥʦ, ʘ ʢʘʢʚʦ ʥʝ ʚ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʉʠʥʪʘʢʪʠʯʥʠʪʝ ʧʨʘʚʠʣʘ 
ʦʧʨʝʜʝʣʷʪ ʢʘʢ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʨʦʷʪ ʧʨʦʛʨʘʤʠʪʝ, ʠʟʧʦʣʟʚʘʡʢʠ ʤʝʪʦʜʠ ʢʘʪʦ 
ʮʠʢʣʠ, ʨʘʟʢʣʦʥʝʥʠʷ ʠ ʧʦʜʧʨʦʛʨʘʤʠ. 
ʂʦʛʘʪʦ ʟʘʧʦʯʚʘʪʝ ʨʘʙʦʪʘ ʢʘʪʦ ʥʘʯʠʥʘʝʱ ʧʨʦʛʨʘʤʠʩʪ ʠʣʠ ʧʨʦʙʚʘʪʝ ʜʘ 

ʯʝʪʝʪʝ ʢʦʜ ʥʘ ʥʦʚ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚʩʠʯʢʦ ʚʠ ʠʟʛʣʝʞʜʘ ʝʜʥʘʢʚʦ 
ʥʝʧʦʩʪʠʞʠʤʦ. ɼʦʢʘʪʦ ʥʝ ʨʘʟʙʝʨʝʪʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, 
ʚʠʝ ʥʝ ʤʦʞʝʪʝ ʜʘ ʚʠʜʠʪʝ ʦʯʝʚʠʜʥʠʪʝ ʩʠʥʪʘʢʪʠʯʥʠ ʛʨʝʰʢʠ. ɺ ʪʝʯʝʥʠʝ ʥʘ 
ʧʲʨʚʘʪʘ ʬʘʟʘ ʥʘ ʠʟʫʯʘʚʘʥʝ ʚʠʝ ʟʘʧʦʯʚʘʪʝ ʜʘ ʨʘʟʧʦʟʥʘʚʘʪʝ ʥʝʱʘ, ʢʦʠʪʦ 
ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʥʘʨʠʯʘʪ ñʩʪʠʣ ʥʘ ʢʦʜʠʨʘʥʝò. ɿʘʧʦʯʚʘʪʝ ʜʘ ʟʘʙʝʣʷʟʚʘʪʝ ʢʦʜ, 
ʢʦʡʪʦ ʥʝ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʩʪʨʦʛʠʪʝ ʩʪʘʥʜʘʨʪʠ. ɼʦʢʦʣʢʦʪʦ ʥʘʙʠʨʘʪʝ ʚʩʝ ʧʦ-ʛʦʣʷʤ 
ʦʧʠʪ ʚ ʨʘʙʦʪʘʪʘ ʚ ʢʦʥʢʨʝʪʥʘ ʩʨʝʜʘ ʥʘ ʨʘʟʨʘʙʦʪʢʘ, ʩʝ ʫʯʠʪʝ ʜʘ ʚʠʞʜʘʪʝ ʠ ʜʨʫʛʠ 
ʥʝʱʘ. ʅʝʱʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʘ ʩʲʚʩʝʤ ʚʝʨʥʠ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʷ 
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ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʘʙʩʦʣʶʪʥʦ ʩʲʦʪʚʝʪʥʠ ʥʘ ʜʦʛʦʚʦʨʢʠʪʝ ʟʘ ʢʦʜʠʨʘʥʝ, ʥʦ 
ʢʦʠʪʦ ʥʠ ʢʘʨʘʪ ʜʘ ʩʤʝ ʥʘʱʨʝʢ. 
ʇʨʝʦʜʦʣʷʚʘʡʢʠ ʪʝʟʠ ʛʨʝʰʢʠ ʩʪʠʛʘʤʝ ʜʦ ʧʦ-ʩʝʨʠʦʟʝʥ ʧʨʦʙʣʝʤ. ʆʪ ʛʣʝʜʥʘ 

ʪʦʯʢʘ ʩʪʫʜʝʥʪ-ʢʦʤʧʶʪʲʨ Pʝʘ [12] ʦʧʨʝʜʝʣʷ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʫʩʪʦʡʯʠʚʠ 
ʢʦʥʮʝʧʪʫʘʣʥʦ ʥʝʟʘʚʠʩʠʤʠ ʦʪ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ "ʛʨʝʰʢʠ" ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ 
ʠ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʠʪʝ ʦʪ ʥʦʚʘʮʠʪʝ. ʆʪʧʨʘʚʥʘ ʪʦʯʢʘ ʥʘ ʘʥʘʣʠʟʘ ʥʘ 
ʢʦʥʮʝʧʪʫʘʣʥʠʪʝ "ʛʨʝʰʢʠ" ʝ ʚ ʪʦʚʘ, ʯʝ ʦʙʫʯʘʝʤʠʪʝ ʠʩʢʘʪ ʜʘ ʦʙʱʫʚʘʪ ʩ 
ʢʦʤʧʶʪʲʨʘ ʢʘʪʦ ʩ ʯʦʚʝʢ, ʪʦʡ ʜʘ ʠʥʪʝʨʧʨʝʪʠʨʘ ʪʝʭʥʠʪʝ ʠʥʩʪʨʫʢʮʠʠ (ʪʦʚʘ ʩʝ 
ʩʯʠʪʘ ʢʘʪʦ Superbug). Pʝʘ ʦʪʜʝʣʷ ʪʨʠ ʨʘʟʣʠʯʥʠ ʚʠʜʘ ʢʦʥʮʝʧʪʫʘʣʥʠ "ʛʨʝʰʢʠ". 
ʇʲʨʚʘʪʘ ʝ "ʧʘʨʘʣʝʣʠʟʲʤ" ï ʛʨʝʰʢʘ ʦʪʥʘʩʷʱʘ ʩʝ ʢʲʤ ʧʨʝʜʧʦʣʦʞʝʥʠʝʪʦ, ʯʝ 
ʨʘʟʣʠʯʥʠʪʝ ʢʣʦʥʦʚʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʤʦʛʘʪ ʜʘ ʩʘ ʘʢʪʠʚʥʠ ʝʜʥʦʚʨʝʤʝʥʥʦ. ɼʨʫʛʘ 
ʛʨʝʰʢʘ ʝ "ʥʘʠʚʥʦʩʪʪʘ", ʩ ʢʦʷʪʦ ʦʙʫʯʘʝʤʠʪʝ ʩʯʠʪʘʪ, ʯʝ ʢʦʤʧʶʪʨʠʪʝ ʠʟʣʠʟʘʪ ʦʪ 
ʨʘʤʢʠʪʝ ʥʘ ʧʨʝʜʦʩʪʘʚʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʛʨʘʤʥʠʷ ʢʦʜ ʧʨʠ 
ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. ʄʥʦʛʦ ʚʘʞʥʘ ʢʦʥʮʝʧʪʫʘʣʥʘ ʛʨʝʰʢʘ ʥʘ ʥʦʚʘʮʠʪʝ ʝ 
"ʝʛʦʮʝʥʪʨʠʟʤʘ", ʪʝ ʩʯʠʪʘʪ, ʯʝ ʪʦʚʘ ʢʦʝʪʦ ʠʩʢʘʪ ʜʘ ʧʦʣʫʯʘʪ ʝ ʧʦ-ʚʘʞʥʦ ʦʪ ʪʦʚʘ, 
ʢʦʝʪʦ ʩʘ ʥʘʧʠʩʘʣʠ ʚ ʢʦʜʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. (ʅʘʧʨʠʤʝʨ, "ʅʝ ʧʝʯʘʪʘʡ ʪʦʚʘ, ʢʦʝʪʦ 
ʛʦʚʦʨʷ, ʘ ʧʝʯʘʪʘʡ, ʪʦʚʘ ʢʦʝʪʦ ʤʠʩʣʷ").  

4.2. ʈʩʧʚʤʞʥʡ ʦʙ ʨʩʞʨʧʝʙʛʙʦʞʫʧ. 

ʇʨʠ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʩʤʝ ʠʟʧʨʘʚʝʥʠ ʧʨʝʜ ʥʷʢʦʠ ʧʨʦʙʣʝʤʠ, 
ʧʨʠʩʲʱʠ ʥʘ ʩʘʤʦʪʦ ʧʨʝʧʦʜʘʚʘʥʝ, ʢʘʢʪʦ ʠ ʩʚʲʨʟʘʥʠ ʩ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʫʯʝʙʥʠʷ 
ʧʨʦʮʝʩ. ʉʪʫʜʝʥʪʠʪʝ ʩʘ ʩʢʣʦʥʥʠ ʜʘ ʧʨʠʜʦʙʠʚʘʪ ʥʷʢʦʠ ʣʦʰʠ ʥʘʚʠʮʠ ʟʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʚ ʦʧʠʪʘ ʩʠ ʜʘ ʠʟʜʲʨʞʘʪ ʠʟʧʠʪʘ. ʀʤʘ ʩʣʫʯʘʠ (ʟʘ ʩʲʞʘʣʝʥʠʝ ʚ 
ʧʦʩʣʝʜʥʦ ʚʨʝʤʝ ʩʝ ʫʚʝʣʠʯʘʚʘʪ), ʚ ʢʦʠʪʦ ʩʪʫʜʝʥʪʠʪʝ ʥʘʫʯʘʚʘʪ ʛʦʣʝʤʠ 
ʬʨʘʛʤʝʥʪʠ ʧʨʦʛʨʘʤʝʥ ʢʦʜ ʥʘʠʟʫʩʪ, ʙʝʟ ʠʣʠ ʩ ʪʨʫʜʥʦ ʨʘʟʙʠʨʘʥʝ. ʀʤʘ ʠ 
ʩʪʫʜʝʥʪʠ, ʢʦʠʪʦ ʧʠʰʘʪ ʜʲʣʲʛ ʧʨʦʛʨʘʤʝʥ ʢʦʜ, ʙʝʟ ʢʘʢʲʚʪʦ ʠ ʜʘ ʝ ʩʠʥʪʘʢʩʠʩ ʠ 
ʣʦʛʠʯʝʩʢʠ ʪʝʩʪʦʚʝ, ʢʦʡʪʦ ʧʨʝʜʠʟʚʠʢʚʘ ʦʛʨʦʤʝʥ ʙʨʦʡ ʛʨʝʰʢʠ, ʠ ʦʙʝʟʩʲʨʯʘʚʘ 
ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʢʘʪʦ ʮʷʣʦ. 
ʉʪʫʜʝʥʪʠʪʝ ʦʙʷʚʷʚʘʪ ʣʠʧʩʘʪʘ ʥʘ ʠʥʪʝʨʝʩ ʠ ʦʪʚʣʠʯʘʥʝ ʥʘ ʚʥʠʤʘʥʠʝʪʦ ʦʪ 

ʜʨʫʛʠ ʟʘʜʲʣʞʝʥʠʷ ʚ ʦʙʫʯʝʥʠʝʪʦ ʩʠ ʟʘ ʥʘʡ-ʯʝʩʪʠʪʝ ʧʨʦʙʣʝʤʠ [13]. ɺʲʧʨʝʢʠ ʪʦʚʘ, 
ʥʷʢʦʠ ʦʪ ʥʘʡ-ʪʝʞʢʠʪʝ ʧʨʦʙʣʝʤʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʩʪʨʘʭ ʦʪ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʩʘ 
ʥʘʡ-ʚʝʯʝ ʚ ʢʦʨʝʣʘʮʠʷ ʩ ʣʠʧʩʘʪʘ ʥʘ ʧʨʘʢʪʠʢʘ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʢʘʢʪʦ ʠ 
ʥʝʨʘʟʙʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʢʦʥʮʝʧʮʠʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʩʠʥʪʘʢʩʠʩʘ ʥʘ ʝʟʠʢʘ 
ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. 
ʀʤʘ ʥʷʢʦʣʢʦ ʧʨʦʙʣʝʤʘ, ʩ ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʨʘʚʠʤ ʚ ʧʨʦʮʝʩʘ ʥʘ 

ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʅʘʡ-ʚʘʞʥʠʷʪ ʦʪ ʪʷʭ ʝ ʦʛʨʦʤʥʘʪʘ ʜʠʩʧʨʦʧʦʨʮʠʷ ʚ 
ʧʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ. ʇʨʦʛʨʘʤʠʨʘʥʝʪʦ ʝ ʟʘʜʲʣʞʠʪʝʣʝʥ 
ʦʩʥʦʚʝʥ ʢʫʨʩ ʟʘ ʩʪʫʜʝʥʪʠʪʝ ʧʨʝʟ ʧʲʨʚʘʪʘ ʫʯʝʙʥʘ ʛʦʜʠʥʘ. ɺʭʦʜʥʠʪʝ ʠʤ ʧʦʟʥʘʥʠʷ 
ʠ ʪʝʭʥʠʢʠ ʩʠʣʥʦ ʟʘʚʠʩʷʪ ʦʪ ʧʨʝʜʠʰʥʦʪʦ ʠʤ ʦʙʨʘʟʦʚʘʥʠʝ. ɿʘ ʤʥʦʛʦ ʦʪ ʪʷʭ, 
ʨʘʟʙʠʨʘ ʩʝ, ʪʦʚʘ ʝ ʪʷʭʥʘʪʘ ʧʲʨʚʘ ʩʨʝʱʘ ʩ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʪʘʢʘ ʯʝ ʪʝ ʥʷʤʘʪ 
ʥʠʢʘʢʲʚ ʦʧʠʪ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʠʤʘ ʥʷʢʦʠ ʫʯʝʥʠʮʠ ʩ ʫʤʝʨʝʥ, ʠʣʠ ʜʦʨʠ ʜʦʙʲʨ 
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ʦʧʠʪ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʠʤʘ ʜʠʩʮʠʧʣʠʥʘ ʟʘ ʠʟʨʘʚʥʷʚʘʥʝ ʥʘ 
ʥʠʚʦʪʦ ʥʘ ʩʪʫʜʝʥʪʠʪʝ, ʢʦʣʢʦʪʦ ʝ ʚʲʟʤʦʞʥʦ. ʊʘʢʘʚʘ ʩʪʲʧʢʘ ʚʝʯʝ ʝ ʨʝʘʣʠʟʠʨʘʥʘ 
ʚ ʐʫʤʝʥʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʢʘʪʦ ʬʘʢʫʣʪʘʪʠʚʥʘ (ʟʘ ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʩʧʝʮʠʘʣʥʦʩʪ 
ʀʥʬʦʨʤʘʪʠʢʘ). ʇʦʜʦʙʥʘ ʩʪʲʧʢʘ ʝ ʥʘʧʨʘʚʝʥʘ ʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʲʚ ɺʘʨʘʜʞʠʥ, 
ʍ̡ ʨʚʘʪʠʷ. ʊʘʤ ʜʦ ʪʦʚʘ ʨʝʰʝʥʠʝ ʩʝ ʝ ʩʪʠʛʥʘʣʦ ʢʘʪʦ ʪʦʟʠ ʢʫʨʩ ʝ ʙʠʣ 
ʬʘʢʫʣʪʘʪʠʚʝʥ, ʥʦ ʧʨʠ ʧʦʩʝʱʝʥʠʝ ʦʪ 80% ʦʪ ʩʪʫʜʝʥʪʠʪʝ ʚ ʧʲʨʚʠ ʢʫʨʩ ʝ ʩʪʘʥʘʣ 
ʟʘʜʲʣʞʠʪʝʣʝʥ.  
ʅʝʧʨʝʢʲʩʥʘʪʦ ʦʙʫʯʝʥʠʝ ʠʛʨʘʝ ʦʩʥʦʚʥʘ ʨʦʣʷ ʚ ʭʦʜʘ ʟʘ ʢʫʨʩʘ ʧʦ 

ʧʨʦʛʨʘʤʠʨʘʥʝ. ʇʨʠʯʠʥʘʪʘ ʟʘ ʪʦʚʘ ʝ ʬʘʢʪʲʪ, ʯʝ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʩʣʝʜʚʘʱʠʪʝ 
ʧʦʥʷʪʠʷ, ʚ ʢʦʠʪʦ ʩʝ ʦʙʫʯʘʚʘʪ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʟʘʚʠʩʠ ʦʪ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ, 
ʢʦʠʪʦ ʧʨʝʜʠ ʪʦʚʘ ʩʝ ʧʨʝʧʦʜʘʚʘʪ. 

ʀʙʣʤʷʰʞʦʡʞ 

ɺ ʨʘʙʦʪʘʪʘ ʩʘ ʮʠʪʠʨʘʥʠ ʘʚʪʦʨʠ ʦʪ ʨʘʟʣʠʯʥʠ ʩʪʨʘʥʠ (ʌʠʥʣʘʥʜʠʷ, ʍʦʣʘʥʜʠʷ, 
ɻʝʨʤʘʥʠʷ, ʐʚʝʡʮʘʨʠʷ, ʍʲʨʚʘʪʩʢʘ, ʉɸʑ ʠ ʜʨ.), ʢʦʝʪʦ ʧʦʢʘʟʚʘ, ʯʝ ʪʝʟʠ ʚʲʧʨʦʩʠ 
ʩʘ ʘʢʪʫʘʣʥʠ ʠ ʠʟʚʲʥ ʥʘʰʘʪʘ ʩʪʨʘʥʘ. ɸʢʦ ʧʨʠʝʤʝʤ ʟʘ ʧʦʣʦʞʠʪʝʣʝʥ ʦʪʛʦʚʦʨʲʪ ʥʘ 
ʚʲʧʨʦʩʘ, ʧʦʩʪʘʚʝʥ ʚ ʪʦʯʢʘ 2, ʪʦ ʦʱʝ ʧʦ-ʚʘʞʥʦ ʩʪʘʚʘ ʢʘʢ ʜʘ ʦʙʫʯʘʚʘʤʝ. ʆʩʥʦʚʝʥ 
ʧʨʦʙʣʝʤ ʝ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʤʦʪʠʚʘʮʠʷʪʘ ʠ ʦʙʣʝʢʯʘʚʘʥʝ ʥʘ ʤʘʪʝʨʠʷʪʘ. 
ʃʠʯʥʠʷʪ ʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʠ ʦʧʠʪ, ʘ ʠ ʪʦʟʠ ʥʘ ʜʨʫʛʠ ʢʦʣʝʛʠ [18] ʧʦʢʘʟʚʘ, ʯʝ 

ʧʨʠ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʧʨʘʚʠʣʥʦʪʦ ʥʘʯʘʣʥʦ ʦʙʫʯʝʥʠʝ ʠʛʨʘʝ ʩʲʱʝʩʪʚʝʥʘ ʨʦʣʷ ʟʘ 
ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʜʝʡʥʦʩʪʪʘ. ʊʦʚʘ ʧʨʝʜʠʟʚʠʢʚʘ ʤʥʦʛʦ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʜʘ ʪʲʨʩʷʪ ʥʦʚʠ (ʨʘʟʣʠʯʥʠ ʦʪ ʩʪʘʥʜʘʨʪʥʠʪʝ) ʧʦʜʭʦʜʠ ʚ 
ʥʘʯʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʅʘʧʨʠʤʝʨ:  

- ʇʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʘʥʦ ʦʙʫʯʝʥʠʝ ʚ ʛʨʫʧʘ [7]. ʉʪʫʜʝʥʪʠʪʝ ʢʘʟʚʘʪ, ʯʝ 
ʭʘʨʝʩʚʘʪ ʩʦʮʠʘʣʥʠʪʝ ʘʩʧʝʢʪʠ ʦʪ ʦʙʫʯʝʥʠʝʪʦ ʚ ʛʨʫʧʘ. ʆʙʠʢʥʦʚʝʥʦ 
ʩʪʫʜʝʥʪʠʪʝ ʮʝʥʷʪ ʘʢʪʠʚʥʦʪʦ ʩʠ ʫʯʘʩʪʠʝ ʚ ʢʫʨʩʘ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʛʨʫʧʦʚʘʪʘ 
ʜʠʥʘʤʠʢʘ ʥʘ ʪʨʫʜʥʦʩʪʠʪʝ, ʠʟʠʩʢʚʘʥʝʪʦ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʥʘʚʠʮʠʪʝ ʥʘ 
ʜʨʫʛʠʪʝ ʧʨʝʜʠʟʚʠʢʚʘ ʧʨʦʙʣʝʤʠ, ʢʦʠʪʦ ʪʨʫʜʥʦ ʩʝ ʧʨʝʦʜʦʣʷʚʘʪ ʦʪ ʥʷʢʦʠ 
ʩʪʫʜʝʥʪʠ.  

- ʉʦʬʪʫʝʨʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʜʘ ʧʨʠʜʦʙʠʚʘʪ ʧʦ-
ʣʝʩʥʦ ʫʤʝʥʠʷ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʢʘʢʪʦ ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʥʘ 
ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʥʘʯʠʥʘʝʱʠ [13]. 

- ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʦʜʭʦʜʷʱʠ ʧʨʠʤʝʨʠ ʝ ʢʣʶʯʦʚ, ʟʘ ʜʘ ʩʝ ʫʯʘʪ ʘʙʩʪʨʘʢʪʥʠ, 
ʪʝʦʨʝʪʠʯʥʠ ʢʦʥʮʝʧʮʠʠ. ʀʥʪʝʨʘʢʪʠʚʝʥ ʢʦʤʧʶʪʲʨʝʥ ʩʦʬʪʫʝʨ ʧʦʟʚʦʣʷʚʘ ʜʘ 
ʠʟʧʦʣʟʚʘʤʝ ʪʘʢʠʚʘ ʧʨʠʤʝʨʠ, ʟʘ ʜʘ ʩʲʟʜʘʜʘʪ ʧʨʠʚʣʝʢʘʪʝʣʥʘ ʫʯʝʙʥʘ ʩʨʝʜʘ, 
ʢʦʷʪʦ ʥʝ ʩʘʤʦ ʜʘ ʩʝ ʧʦʢʘʞʝ ʧʨʝʜ ʦʙʫʯʘʝʤʠʪʝ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʜʘ ʫʚʝʣʠʯʠ 
ʪʨʘʥʩʬʝʨʘ ʥʘ ʟʥʘʥʠʷ [1]. 

- ɺ ɻʝʨʤʘʥʠʷ ʠʟʧʦʣʟʚʘʪ ʚʲʟʨʘʩʪʦʚʦ-ʦʨʠʝʥʪʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠ 
ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʧʨʦʛʨʘʤʥʠ ʩʨʝʜʠ [6]. ɺʲʧʨʝʢʠ, ʯʝ ʜʠʟʘʡʥʲʪ ʥʘ ʪʝʟʠ ʩʨʝʜʠ ʝ 
ʚʲʟʨʘʩʪʦʚʦ-ʦʨʠʝʥʪʠʨʘʥ, ʪʝʟʠ ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʩ ʪʷʭ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 
ʘʣʛʦʨʠʪʤʠʯʥʠ ʧʨʦʙʣʝʤʠ, ʯʝʩʪʦ ʠʤʘʪ ʧʨʦʙʣʝʤʠ ʚ ʢʣʘʩʥʘʪʘ ʩʪʘʷ. ʊʝʟʠ 
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ʠʥʩʪʨʫʤʝʥʪʠ ʜʘʚʘʪ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ ʥʘ ʫʯʘʱʠʪʝ ʩʝ, ʥʘ ʙʘʟʘʪʘ ʥʘ ʘʥʘʣʠʟ ʥʘ 
ʪʝʢʫʱʠʷ ʦʧʠʪ ʟʘ ʨʝʰʝʥʠʝ ʙʝʟ ʜʘ ʩʝ ʚʟʝʤʘ ʧʨʝʜʚʠʜ ʧʨʝʜʭʦʜʥʠʷ ʧʨʦʮʝʩ ʥʘ 
ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠʪʝ. 
ʀʤʘ ʠ ʜʨʫʛʠ ʧʦʜʭʦʜʠ: ʩ ʘʢʮʝʥʪ ʥʘ ʛʨʘʬʠʢʘʪʘ [2], ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʧʨʦʛʨʘʤʠʨʫʝʤʠ ʤʦʙʠʣʥʠ ʨʦʙʦʪʠ [10], ʦʙʝʢʪʠʪʝ ʚ ʥʘʯʘʣʦʪʦ [17] ʠ ʜʨ.  
ʇʨʠʪʝʩʥʠʪʝʣʥʦʪʦ ʝ, ʯʝ ʫ ʥʘʩ ʩʝ ʫʚʝʣʠʯʘʚʘ ʙʨʦʷʪ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʜʦʨʠ ʦʪ 

ʩʧʝʮʠʘʣʥʦʩʪʠ "ʄʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ" ʠ "ʀʥʬʦʨʤʘʪʠʢʘ", ʢʦʠʪʦ ʠʤʘʪ 
ʥʫʞʜʘ ʦʪ ʦʪʛʦʚʦʨ ʥʘ ʚʲʧʨʦʩʘ "ʟʘʱʦ ʜʘ ʫʯʠʤ ʧʨʦʛʨʘʤʠʨʘʥʝ?" ɺʲʧʨʝʢʠ, ʯʝ ʚ 
ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ ʪʝ ʩʘ ʫʯʠʣʠ ʠʥʬʦʨʤʘʪʠʢʘ (ʚ ʯʘʩʪʥʦʩʪ ʤʦʜʫʣʠʪʝ "ɸʣʛʦʨʠʪʤʠ" 
ʠ "ʋʚʦʜ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ"), ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʩʪʫʜʝʥʪʠʪʝ, ʧʦ ʤʦʠ ʥʘʙʣʶʜʝʥʠʷ 
ʥʷʤʘʪ ʩʝʨʠʦʟʥʠ ʧʦʟʥʘʥʠʷ ʥʠʪʦ ʧʦ ʩʲʩʪʘʚʷʥʝ ʥʘ ʘʣʛʦʨʠʪʲʤ, ʥʠʪʦ ʧʦ ʥʝʛʦʚʦʪʦ 
ʬʦʨʤʘʣʥʦ ʦʧʠʩʘʥʠʝ. ʊʦʚʘ ʝ ʧʨʠʯʠʥʘʪʘ ʢʫʨʩʲʪ ʧʦ "ʋʚʦʜ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ" ʚ 
ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʚ ɹʲʣʛʘʨʠʷ ʜʘ ʟʘʧʦʯʚʘ ʦʪʥʘʯʘʣʦ. ʉʣʝʜʦʚʘʪʝʣʥʦ, ʟʘ ʜʘ ʤʦʛʘʪ 
ʜʘ ʩʲʟʜʘʚʘʪ ʢʦʤʧʶʪʲʨʥʠ ʧʨʦʛʨʘʤʠ, ʫʩʧʦʨʝʜʥʦ ʩ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʝʟʠʢ ʟʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ, ʩʪʫʜʝʥʪʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʫʯʘʪ ʠ ʥʘ ʧʨʠʥʮʠʧʠʪʝ ʥʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ.  

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʈʘʙʦʪʘʪʘ ʝ ʬʠʥʘʥʩʠʨʘʥʘ ʧʦ ʧʨʦʝʢʪ ʈɼ-05-280/15.03.2012 ʥʘ ʐʫʤʝʥʩʢʠʷ 
ʫʥʠʚʝʨʩʠʪʝʪ.  
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TRAINING IN PROGRAMMING FOR NOVICES ð WHY AND HOW? 

Teodosi Teodosiev 

Abstract: The proposed review attempts to answer two questions. Is training program for all 
and to what extent. The second question is how to realize this training more effective. Are 
considered different approaches to solving this problem. 
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ʊʇʍʋʌɾʉʆʁ ʋɾʎʆʇʄʇɼʁʁ ð  

ʈʉɾɽʁʀɻʁʃɹʋɾʄʊʋɻɹ ʁ ʉɾʀʌʄʋɹʋʁ 
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ʈʝʟʶʤʝ: ʉʪʘʪʠʷʪʘ ʧʨʝʜʩʪʘʚʷ ʝʜʠʥ ʧʦʜʭʦʜ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʩʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʪʝʛʨʠʨʘʱ ʫʩʠʣʠʷʪʘ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʪ 
ʪʨʠ ʦʙʣʘʩʪʠ ï ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ ʠ ʙʠʟʥʝʩ. ɼʘʜʝʥʠ ʩʘ ʩʲʱʥʦʩʪʪʘ ʠ ʦʩʥʦʚʥʠʪʝ 
ʧʨʠʥʮʠʧʠ ʥʘ ʧʦʜʭʦʜʘ, ʙʘʟʠʨʘʥ ʥʘ ʩʠʩʪʝʤʘʪʠʯʥʘ ʤʝʪʦʜʦʣʦʛʠʷ. ɺʛʨʘʜʝʥʠʷʪ ʚ ʥʝʷ 
ʬʦʨʤʘʣʝʥ ʤʝʪʦʜ ï ʩʨʘʚʥʠʪʝʣʥʠʷʪ ʘʥʘʣʠʟ ï ʝ ʦʧʠʩʘʥ ʥʘʢʨʘʪʢʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʤʫ ʝ 
ʠʣʶʩʪʨʠʨʘʥʦ ʩ ʧʨʠʤʝʨʠ ʟʘ ʨʘʟʛʣʝʞʜʘʥʠʪʝ ʧʨʦʙʣʝʤʠ ʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. 
ʂʦʤʝʥʪʠʨʘʥʠ ʩʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʠ ʧʦʣʟʠʪʝ ʟʘ ʚʩʝʢʠ ʧʘʨʪʥʴʦʨ ʠ ʥʷʢʦʠ 
ʚʲʟʤʦʞʥʠ ʥʘʩʦʢʠ ʟʘ ʧʦ-ʥʘʪʘʪʲʰʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʠʜʝʷʪʘ ʟʘ ʪʘʢʦʚʘ ʪʨʠʩʪʨʘʥʥʦ 
ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʩʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʫʥʠʚʝʨʩʠʪʝʪʩʢʦ ʦʙʫʯʝʥʠʝ ʧʦ ʉʊ, 
ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ, ʪʨʠʩʪʨʘʥʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ  

1. ɻʳʛʞʝʞʦʡʞ 

ʉ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʩʦʮʠʘʣʥʘʪʘ ʨʦʣʷ ʥʘ ʩʦʬʪʫʝʨʘ ʚ ʥʘʰʠ ʜʥʠ ʩʝ ʟʘʩʠʣʚʘ ʠ 
ʠʥʪʝʨʝʩʲʪ ʢʲʤ ʥʠʚʦʪʦ ʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʲʟʜʘʪʝʣʠʪʝ ʤʫ. ʂʘʯʝʩʪʚʦʪʦ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʉʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʉʊ) ʯʝʩʪʦ ʝ ʧʨʝʜʤʝʪ ʥʘ ʦʙʩʲʞʜʘʥʝ ʥʘ 
ʩʧʝʮʠʘʣʥʦ ʦʨʛʘʥʠʟʠʨʘʥʠ ʜʠʩʢʫʩʠʠ ʠ/ʠʣʠ ʥʝʬʦʨʤʘʣʥʠ ʩʙʠʨʢʠ. ɺ ʩʣʫʯʘʠʪʝ, ʚ 
ʢʦʠʪʦ ʩʘ ʫʯʘʩʪʚʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʠ ʥʘ ʪʨʠʪʝ ʩʬʝʨʠ ï ʥʘʫʢʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ 
ʙʠʟʥʝʩ, ʫʩʪʘʥʦʚʠʭʤʝ, ʯʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʪ.ʥʘʨ. ʢʘʟʫʘʣʥʘ ʘʪʨʠʙʫʮʠʷ (ʧʨʠʧʠʩʚʘʥʝ 
ʥʘ ʧʨʠʯʠʥʥʦʩʪ). ʉʧʦʨʝʜ ʪʘʟʠ ʪʝʦʨʠʷ ʥʘ ʩʦʮʠʘʣʥʘʪʘ ʧʩʠʭʦʣʦʛʠʷ [3] ʦʙʱʫʚʘʱʠʪʝ 
ʪʲʨʩʷʪ ʧʨʠʯʠʥʠʪʝ ʟʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʦʩʪʘʥʘʣʠʪʝ, ʢʘʪʦ ʦʙʠʢʥʦʚʝʥʦ ʧʨʠʧʠʩʚʘʪ 
ʥʘ ʩʝʙʝ ʩʠ ʟʘʩʣʫʛʠʪʝ ʟʘ ʫʩʧʝʭʠ, ʘ ʧʨʠ ʥʝʫʩʧʝʭ ʩʘ ʩʢʣʦʥʥʠ ʜʘ ʧʦʩʦʯʚʘʪ ʩʘʤʦ 
ʚʲʥʰʥʠ ʧʨʠʯʠʥʠ ʠ ʜʨʫʛʠ ʚʠʥʦʚʥʠʮʠ. ʗʩʥʦ ʝ, ʯʝ ʧʨʝʦʙʣʘʜʘʚʘʱʠʪʝ ʦʧʣʘʢʚʘʥʠʷ, 
ʥʝʛʘʪʠʚʥʠ ʢʦʥʩʪʘʪʘʮʠʠ ʠ ʦʪʧʨʘʚʷʥʝ ʥʘ ʚʟʘʠʤʥʠ ʦʙʚʠʥʝʥʠʷ ʧʦ ʩʲʱʝʩʪʚʦ ʥʝ 
ʚʦʜʷʪ ʜʦ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʦʣʦʞʝʥʠʝʪʦ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʪʲʨʩʷʪ ʧʦ-ʝʬʠʢʘʩʥʠ 
ʧʦʜʭʦʜʠ.  

ʇʨʦʫʯʚʘʡʢʠ ʥʷʢʦʠ ʜʦʙʨʠ ʝʚʨʦʧʝʡʩʢʠ ʠ ʥʘʮʠʦʥʘʣʥʠ ʧʨʘʢʪʠʢʠ ʠ ʠʥʪʝʛʨʠʨʘʡʢʠ 
ʫʩʠʣʠʷʪʘ ʥʘ ʧʦʜʙʨʘʥʠ ʠ ʜʦʙʨʦʥʘʤʝʨʝʥʠ ʫʯʘʩʪʥʠʮʠ, ʩʝ ʦʧʠʪʘʭʤʝ ʜʘ ʨʘʟʨʘʙʦʪʠʤ 
ʠ ʦʩʲʱʝʩʪʚʠʤ ʢʦʥʩʪʨʫʢʪʠʚʝʥ, Ă3 ʚ 1ñ ʧʦʜʭʦʜ ʢʲʤ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʉʊ. ɺ ʯʘʩʪ 2 ʥʘ 
ʥʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʥʘ ʧʦʜʭʦʜʘ ʠ 
ʨʝʘʣʠʟʘʮʠʷʪʘ ʠʤ. ɺ ʯʘʩʪ 3 ʩʘ ʦʧʠʩʘʥʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʪʦ ʤʫ 
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ʧʨʠʣʘʛʘʥʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʢʦʥʩʦʨʮʠʫʤ, ʩʲʟʜʘʜʝʥ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʢʦʥʢʨʝʪʝʥ 
ʜʦʛʦʚʦʨ. ɺ ɿʘʢʣʶʯʝʥʠʝʪʦ ʩʝ ʦʙʦʙʱʘʚʘʪ ʧʦʣʟʠʪʝ ʦʪ ʨʝʘʣʠʟʠʨʘʥʦʪʦ ʚʟʘʠʤʥʦ-
ʠʟʛʦʜʥʦ ʧʘʨʪʥʴʦʨʩʪʚʦ ʠ ʩʝ ʩʧʦʤʝʥʘʚʘʪ ʥʷʢʦʠ ʥʝʨʝʰʝʥʠ ʟʘʩʝʛʘ ʧʨʦʙʣʝʤʠ, ʢʦʠʪʦ 
ʩʝ ʥʫʞʜʘʷʪ ʦʪ ʧʦ-ʥʘʪʘʪʲʰʥʦ ʠʟʩʣʝʜʚʘʥʝ. 

2. ʊʳʲʦʧʪʫ ʡ ʧʪʦʧʛʦʡ ʨʩʡʦʯʡʨʡ ʦʙ ʨʧʝʮʧʝʙ 

ʇʨʝʟ ʜʝʢʝʤʚʨʠ 2010ʛ. ʚʲʚ ʚʨʲʟʢʘ ʩ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʜʦʛʦʚʦʨ ʩ ʌʅʀ ʥʘ ʪʝʤʘ 
Ăɸʚʪʦʤʘʪʠʟʠʨʘʥʦ ʠʟʚʣʠʯʘʥʝ ʥʘ ʙʠʟʥʝʩ-ʧʨʘʚʠʣʘ ʦʪ ʧʨʦʛʨʘʤʝʥ ʢʦʜñ ʙʝʰʝ 
ʩʲʟʜʘʜʝʥ ʢʦʥʩʦʨʮʠʫʤ ʩ ʫʯʘʩʪʠʝʪʦ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʦʪ ʌʄʀ ï ʉʋ, ʫʯʝʥʠ ʦʪ 
ʀʄʀ ï ɹɸʅ ʠ ʨʘʟʨʘʙʦʪʯʠʮʠ ʦʪ ʩʦʬʪʫʝʨʥʘʪʘ ʬʠʨʤʘ ʄʫʩʘʣʘ ʉʦʬʪ. ʆʱʝ ʚ 
ʥʘʯʘʣʦʪʦ ʥʘ ʧʨʦʝʢʪʘ ʚʲʟʥʠʢʥʘ ʠʜʝʷʪʘ ʜʘ ʠʟʧʦʣʟʚʘʤʝ ʧʦʪʝʥʮʠʘʣʘ ʥʘ 
ʪʨʠʩʪʨʘʥʥʦʪʦ ʧʘʨʪʥʴʦʨʩʪʚʦ ʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʩʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ.  

2.1. ʊʫʙʩʫʡʩʙʦʞ ʦʙ ʞʣʪʨʞʩʡʥʞʦʫʙ 

ʉʬʦʨʤʠʨʘʭʤʝ ʝʢʠʧ ʩ ʜʦʙʨʦʥʘʤʝʨʝʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʪ ʪʨʠʪʝ ʠʥʩʪʠʪʫʮʠʠ, 
ʤʦʪʠʚʠʨʘʥʠ ʜʘ ʦʪʜʝʣʷʪ ʚʨʝʤʝ ʠ ʜʘ ʩʲʜʝʡʩʪʚʘʪ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʢʦʤʧʝʪʝʥʮʠʠʪʝ 
ʩʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʉʊ.  

ʇʨʦʫʯʚʘʥʝʪʦ ʥʠ ʧʦʢʘʟʘ, ʯʝ ʠʤʘ ʤʥʦʛʦ ʧʨʠʤʝʨʠ ʟʘ ʫʩʧʝʰʥʦ ʝʛʬʪʫʩʙʦʦʧ 
ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ. ʊʘʢʦʚʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʠʤʘʰʝ ʤʝʞʜʫ ʥʘʫʯʥʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʠʥʩʪʠʪʫʮʠʠ ʚ ʩʲʟʜʘʜʝʥʠʪʝ ʧʨʝʟ 70-ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ ɽʜʠʥʥʠ ʮʝʥʪʨʦʚʝ 
ʟʘ ʥʘʫʢʘ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʢʘʜʨʠ, ʨʘʟʬʦʨʤʠʨʦʚʘʥʠ ʥʘʡ-ʚʝʯʝ ʧʦʨʘʜʠ ʣʦʰʦ 
ʤʝʥʠʜʞʠʨʘʥʝ ʠ ʥʝʧʨʘʚʠʣʥʦ ʮʝʣʝʧʦʣʘʛʘʥʝ. ʇʦʥʘʩʪʦʷʱʝʤ ʩʲʱʝʩʪʚʫʚʘʪ 
ʤʥʦʞʝʩʪʚʦ ʨʘʤʢʦʚʠ ʩʧʦʨʘʟʫʤʝʥʠʷ ʤʝʞʜʫ ʠʥʩʪʠʪʫʪʠ ʥʘ ɹɸʅ ʠ ʫʥʠʚʝʨʩʠʪʝʪʠ. 
ʅʘʧʨʠʤʝʨ, ʩʘʤʦ ʀʄʀ ʥʘ ɹɸʅ ʠʤʘ ʪʘʢʠʚʘ ʩʧʦʨʘʟʫʤʝʥʠʷ ʩ ʅɹʋ, ʖɿʋ, ɺʊʋ, ɹʉʋ, 
ʈʋ, ʉʪʦʧʘʥʩʢʘ ʘʢʘʜʝʤʠʷ ï ʉʚʠʱʦʚ ʠ ʊʋ. ʆʪ ʛʦʜʠʥʠ ʀʄʀ ʩʠ ʩʲʪʨʫʜʥʠʯʠ ʠ ʩ 
ʨʘʟʣʠʯʥʠ ʩʦʬʪʫʝʨʥʠ ʬʠʨʤʠ ʠ ʚʲʧʨʝʢʠ ʯʝ ʥʷʤʘ ʦʬʠʮʠʘʣʥʦ ʧʦʜʧʠʩʘʥʠ 
ʜʦʛʦʚʦʨʠ, ʨʝʟʫʣʪʘʪʠʪʝ ʩʘ ʦʙʥʘʜʝʞʜʘʚʘʱʠ. ɺʝʨʦʷʪʥʦ ʠʤʘ ʠ ʜʨʫʛʠ ʫʩʧʝʰʥʠ 
ʜʚʫʩʪʨʘʥʥʠ ʧʘʨʪʥʴʦʨʩʪʚʘ ʤʝʞʜʫ ʥʘʫʯʥʠ ʠʥʩʪʠʪʫʮʠʠ, ʩʦʬʪʫʝʨʥʠ ʬʠʨʤʠ ʠ 
ʫʥʠʚʝʨʩʠʪʝʪʠ, ʥʦ ʥʝ ʫʩʧʷʭʤʝ ʜʘ ʦʪʢʨʠʝʤ ʦʙʦʙʱʝʥʠ ʧʫʙʣʠʯʥʠ ʜʘʥʥʠ ʟʘ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʠʪʝ, ʬʠʥʘʥʩʦʚʠʪʝ ʠ ʢʦʥʮʝʧʪʫʘʣʥʠ ʧʨʠʥʮʠʧʠ ʠ ʨʝʟʫʣʪʘʪʠ ʦʪ 
ʪʘʢʠʚʘ ʧʘʨʪʥʴʦʨʩʪʚʘ. 

ʇʨʝʜʣʘʛʘʥʠʷʪ ʦʪ ʥʘʩ ʧʦʜʭʦʜ ʝ ʟʘ ʫʩʡʪʫʩʙʦʦʧ ʧʘʨʪʥʴʦʨʩʪʚʦ, ʦʩʥʦʚʘʥʦ ʥʘ: 

- ʧʨʠʝʤʘʥʝ ʠ ʩʧʦʜʝʣʷʥʝ ʥʘ ʦʙʱʠ ʮʝʣʠ ʠ ʜʦʙʨʦʚʦʣʥʦ ʫʯʘʩʪʠʝ ʩʲʩ 
ʩʧʝʮʠʬʠʯʥʠʪʝ ʟʘ ʚʩʷʢʘ ʩʪʨʘʥʘ ʢʦʤʧʝʪʝʥʮʠʠ;  

- ʚʟʘʠʤʥʦ-ʠʟʛʦʜʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʷʩʥʦ ʨʝʛʣʘʤʝʥʪʠʨʘʥʝ ʥʘ ʟʘʜʘʯʠʪʝ ʠ 
ʦʪʛʦʚʦʨʥʦʩʪʠʪʝ ʥʘ ʚʩʝʢʠ ʫʯʘʩʪʥʠʢ; 

- ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʠʯʥʘ, ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʘ ʠ ʚʘʣʠʜʠʨʘʥʘ 
ʤʝʪʦʜʦʣʦʛʠʷ. 
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2.2. ʉʞʙʤʡʠʙʯʡʸ 

ʉʣʝʜ ʦʙʩʲʞʜʘʥʝ ʚ ʨʘʙʦʪʥʘʪʘ ʛʨʫʧʘ ʩʝ ʧʨʠʝ, ʯʝ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʉʊ ʪʨʷʙʚʘ ʜʘ 
ʩʝ ʧʣʘʥʠʨʘ ʠ ʦʩʲʱʝʩʪʚʷʚʘ ʩ ʦʪʯʠʪʘʥʝ ʥʘ ʩʣʝʜʥʠʪʝ ʬʘʢʪʦʨʠ: 

- ʇʦʚʩʝʤʝʩʪʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʧʶʪʨʠʪʝ ʚ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʱʝʩʪʚʦ 
ʧʦʩʪʘʚʷ ʥʦʚʠ, ʧʦ-ʚʠʩʦʢʠ ʠʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ ʥʘ 
ʩʧʝʮʠʘʣʠʩʪʠʪʝ, ʩʲʟʜʘʚʘʱʠ ʩʦʬʪʫʝʨ ʟʘ ʪʷʭ. ɹʘʟʦʚʦʪʦ ʦʙʫʯʝʥʠʝ ʚ 
ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʪʨʷʙʚʘ ʜʘ ʝ ʩʦʣʠʜʥʘ ʦʩʥʦʚʘ ʟʘ ʥʝʠʟʙʝʞʥʦʪʦ ʫʯʝʥʝ ʧʨʝʟ 
ʮʝʣʠʷ ʞʠʚʦʪ (Long Life Learning) [1], ʩʲʧʲʪʩʪʚʘʱʦ ʮʝʣʠʷ ʧʨʦʬʝʩʠʦʥʘʣʝʥ 
ʞʠʚʦʪ ʥʘ ʩʦʬʪʫʝʨʠʩʪʠʪʝ. 

- ʇʨʠʩʲʱʘʪʘ ʥʘ ʉʊ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪ ʚʩʝ ʧʦʚʝʯʝ ʩʝ ʨʘʟʰʠʨʷʚʘ, ʢʘʪʦ ʚ 
ʝʢʠʧʠʪʝ ʩʝ ʚʢʣʶʯʚʘʪ ʩʧʝʮʠʘʣʠʩʪʠ ʩ ʨʘʟʣʠʯʥʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʚʘʣʠʬʠʢʘʮʠʷ ʠ 
ʦʧʠʪ. ʉʝʛʘʰʥʠʪʝ ʩʣʦʞʥʠ ʩʦʬʪʫʝʨʥʠ ʧʨʦʝʢʪʠ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʚʝʯʝ ʥʝ ʩʘʤʦ ʩ 
ʘʢʪʠʚʥʦʪʦ ʫʯʘʩʪʠʝ ʥʘ ʝʢʩʧʝʨʪʠ ʦʪ ʧʨʠʣʦʞʥʘʪʘ ʦʙʣʘʩʪ, ʥʦ ʠ ʩ ʧʨʠʚʣʠʯʘʥʝ ʥʘ 
ʫʯʝʥʠ, ʙʝʟ ʢʦʠʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʨʝʰʘʪ ʥʷʢʦʠ ʪʨʫʜʥʠ ʘʣʛʦʨʠʪʤʠʯʥʠ, 
ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʨʦʙʣʝʤʠ. ʋ ʩʪʫʜʝʥʪʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʠʟʛʨʘʜʷʪ ʫʩʪʦʡʯʠʚʠ ʥʘʛʣʘʩʠ ʟʘ ʤʦʱʪʘ ʥʘ ʥʘʫʯʥʦʪʦ ʟʥʘʥʠʝ ʠ ʧʦʣʝʟʥʦʩʪʪʘ ʦʪ 
ʪʨʘʥʩʬʝʨʠʨʘʥʝʪʦ ʤʫ ʚ ʧʨʘʢʪʠʢʘʪʘ.  

- ʉʲʚʨʝʤʝʥʥʠʷʪ ʩʦʬʪʫʝʨʝʥ ʙʠʟʥʝʩ ʩʝ ʠʥʪʝʥʟʠʬʠʮʠʨʘ ʠ ʛʣʦʙʘʣʠʟʠʨʘ, ʢʘʪʦ. 
ʟʘ ʦʮʝʣʷʚʘʥʝʪʦ ʤʫ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʬʠʥʘʥʩʦʚʘ ʢʨʠʟʘ ʟʘʧʦʯʚʘʪ ʜʘ ʩʝ 
ʧʨʠʣʘʛʘʪ ʥʦʚʠ ʫʧʨʘʚʣʝʥʩʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʦʜʭʦʜʠ. ʉʧʦʜʝʣʷʥʝʪʦ ʥʘ ʜʦʙʨʠ 
ʧʨʘʢʪʠʢʠ, ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ Ăʛʦʨʝʱʠñ ʧʨʠʣʦʞʥʠ ʦʙʣʘʩʪʠ ʠ 
ʬʦʨʤʫʣʠʨʘʥʝʪʦ ʥʘ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʦʯʘʢʚʘʥʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʧʨʠ 
ʟʘʚʲʨʰʚʘʥʝ, ʤʦʛʘʪ ʜʘ ʦʧʨʝʜʝʣʷʪ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ 
ʢʫʨʩʦʚʝ, ʧʨʘʢʪʠʢʫʤʠ ʠ ʜʠʧʣʦʤʥʠ ʨʘʙʦʪʠ ʠ ʜʘ ʤʦʪʠʚʠʨʘʪ ʜʦʧʲʣʥʠʪʝʣʥʦ 
ʩʪʫʜʝʥʪʠʪʝ ʟʘ ʫʯʘʩʪʠʝ ʚ ʩʪʘʞʦʚʝ ʠ ʩʲʚʤʝʩʪʥʠ ʧʨʦʝʢʪʠ.  

ɺ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ ʩʧʦʤʝʥʘʪʠʪʝ ʧʦ-ʛʦʨʝ ʧʨʠʥʮʠʧʠ, ʟʘʧʦʯʥʘʭʤʝ ʩ 
ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʟʘʜʲʣʞʝʥʠʷʪʘ ʥʘ ʚʩʝʢʠ ʯʣʝʥ ʥʘ ʝʢʠʧʘ. ʇʨʝʧʦʜʘʚʘʪʝʣʷʪ ʧʦ 
ʩʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʫʣʠʨʘ ʥʷʢʦʠ (ʠʟʛʣʝʞʜʘʱʠ ʨʝʰʠʤʠ) ʧʨʦʙʣʝʤʠ ʠ 
ʢʦʥʢʨʝʪʥʠ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ʊʘʢʘ ʜʨʫʛʠʪʝ 
ʫʯʘʩʪʥʠʮʠ ʦʪ ʥʘʫʯʥʠʷ ʠʥʩʪʠʪʫʪ ʠ ʌʄʀ ʩʝ ʚʢʣʶʯʠʭʘ ʚ ʠʟʙʦʨʘ ʥʘ ʪʝʤʠ ʟʘ 
ʨʝʬʝʨʘʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʠʥʦʚʘʮʠʦʥʥʠ ʩʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ. ʇʘʨʪʥʴʦʨʠʪʝ ʥʠ ʦʪ 
ʙʠʟʥʝʩʘ ʩʝ ʘʥʛʘʞʠʨʘʭʘ ʩ ʠʟʥʘʩʷʥʝ ʥʘ ʣʝʢʮʠʠ ʟʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʚ 
ʩʦʬʪʫʝʨʥʘʪʘ ʠʥʜʫʩʪʨʠʷ, ʩ ʨʲʢʦʚʦʜʝʥʝ ʥʘ ʩʪʫʜʝʥʪʩʢʠ ʝʢʠʧʠ ʚ ʇʨʘʢʪʠʢʫʤʘ ʧʦ ʉʊ 
ʠ ʟʘʜʘʚʘʥʝ ʥʘ ʪʝʤʠ ʟʘ ʢʫʨʩʦʚʠ ʠ ʜʠʧʣʦʤʥʠ ʨʘʙʦʪʠ.  

ɿʘ ʩʠʩʪʝʤʘʪʠʯʥʘ ʤʝʪʦʜʦʣʦʛʠʷ, ʢʦʷʪʦ ʜʘ ʙʲʜʝ ʩʣʝʜʚʘʥʘ, ʠʟʙʨʘʭʤʝ 
ʦʧʠʩʘʥʘʪʘ ʚ [5] ʤʝʪʦʜʦʣʦʛʠʷ INSPIRE, ʠʥʪʝʛʨʠʨʘʱʘ ʝʜʠʥ ʬʦʨʤʘʣʝʥ ʤʝʪʦʜ ʟʘ 
ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʩ ʜʦʢʘʟʘʥʠ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʚ ʦʙʣʘʩʪʪʘ. ʆʩʥʦʚʥʠʪʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʤʝʪʦʜʦʣʦʛʠʷʪʘ ʩʘ ʢʦʜʠʨʘʥʠ ʚ ʠʤʝʪʦ ʡ, ʢʦʝʪʦ ʝ ʘʙʨʝʚʠʘʪʫʨʘ 
ʦʪ Incremental, Neat, Scalable, Permanent, Integrated, Right ʠ Estimable.  
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ʉʯʠʪʘʤʝ, ʯʝ ʤʝʪʦʜʦʣʦʛʠʷʪʘ ʝ ʧʦʜʭʦʜʷʱʘ ʟʘ ʩʣʫʯʘʷ, ʟʘʱʦʪʦ ʝ ʚʘʣʠʜʠʨʘʥʘ ʠ 
ʪʝʦʨʝʪʠʯʥʦ, ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ. ʊʷ ʙʝʰʝ ʫʩʧʝʰʥʦ ʧʨʠʣʦʞʝʥʘ ʟʘ ʥʷʢʦʣʢʦ 
ʨʘʟʣʠʯʥʠ ʧʦ ʦʙʭʚʘʪ ʠ ʩʣʦʞʥʦʩʪ ʜʝʡʥʦʩʪʠ ʚ ʉʊ ï ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 
ʩʦʬʪʫʝʨʘ, ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʦʣʟʚʘʝʤʦʩʪʪʘ, ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʦʙʝʢʪʠ ʚ ʉʊ ʠ 
ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʟʘ ʥʘʯʠʥʘʝʱʠ.  

ʇʦʜʨʦʙʥʦ ʦʧʠʩʘʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʤʝʪʦʜʦʣʦʛʠʷʪʘ ʤʦʞʝ ʜʘ ʩʝ 
ʥʘʤʝʨʠ ʚ [5]. ʊʫʢ ʩʘʤʦ ʱʝ ʩʧʦʤʝʥʝʤ ʢʦʥʢʨʝʪʥʠʷ ʩʤʠʩʲʣ ʥʘ ʪʝʟʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʟʘ ʥʘʩʪʦʷʱʦʪʦ ʡ ʠʟʧʦʣʟʚʘʥʝ. ʉʲʱʥʦʩʪʪʘ ʥʘ ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʚʘʱʦʪʦ 
(Incremental) ʧʨʠʣʘʛʘʥʝ ʝ ʚ ʥʘʯʘʣʦʪʦ ʜʘ ʩʝ ʠʟʙʝʨʘʪ ʩʘʤʦ ʥʷʢʦʣʢʦ ʜʝʡʥʦʩʪʠ, 
ʢʦʠʪʦ ʜʘ ʩʘ ʦʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ, ʘ ʩʣʝʜ ʦʮʝʥʷʚʘʥʝʪʦ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠʤ, ʜʘ 
ʩʝ ʜʦʙʘʚʷʪ ʥʦʚʠ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʢʘʪʦ ʮʝʣʝʚʠ ʜʝʡʥʦʩʪʠ ʠʟʙʨʘʭʤʝ 
ʦʩʲʚʨʝʤʝʥʷʚʘʥʝ ʥʘ ʣʝʢʮʠʦʥʥʠʷ ʢʫʨʩ ʧʦ ʉʊ, ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʇʨʘʢʪʠʢʫʤʘ ʢʲʤ 
ʢʫʨʩʘ ʠ ʚʲʟʣʘʛʘʥʝ ʥʘ ʢʫʨʩʦʚʠ ʠ ʜʠʧʣʦʤʥʠ ʨʘʙʦʪʠ. ʀʟʠʩʢʚʘʥʝʪʦ ʟʘ ʧʨʦʩʪʦʪʘ 
(Neat) ʪʫʢ ʩʝ ʫʜʦʚʣʝʪʚʦʨʷʚʘ ʩ ʠʟʙʦʨ ʥʘ ʦʩʲʱʝʩʪʚʠʤʘ ʮʝʣ, ʢʦʷʪʦ ʜʘ ʤʦʞʝ ʜʘ ʩʝ 
ʧʦʩʪʠʛʥʝ ʩ ʥʘʩʪʨʦʝʚʘʝʤʠ ʧʦ ʦʙʭʚʘʪ ʠ ʧʦʩʪʝʧʝʥʥʦ ʫʩʣʦʞʥʷʚʘʱʠ ʩʝ (Scalable), 
ʧʦʩʪʦʷʥʥʠ ʚʲʚ ʚʨʝʤʝʪʦ (Permanent) ʧʣʘʥʠʨʘʥʠ ʜʝʡʩʪʚʠʷ. ʊʝ ʙʷʭʘ ʧʦʜʙʨʘʥʠ 
ʪʘʢʘ, ʯʝ ʜʘ ʩʝ ʜʦʧʲʣʚʘʪ ʚʟʘʠʤʥʦ ï ʪ.ʝ. ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʠʥʪʝʛʨʠʨʘʥ (Integrated) 
ʧʦʜʭʦʜ. ʇʦʜʭʦʜʲʪ ʩʝ ʨʝʘʣʠʟʠʨʘ ʦʪ ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʩʧʝʮʠʘʣʠʩʪʠ (Right) ʠ 
ʫʩʧʝʰʥʦʩʪʪʘ ʤʫ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʩʣʝʜʷʚʘ ʩ ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʨʘʚʥʠʪʝʣʥʠʷ ʘʥʘʣʠʟ 
ʟʘ ʧʦʜʭʦʜʷʱʦ ʠʟʙʨʘʥʠ ʠʟʤʝʨʠʤʠ ʠʥʜʠʢʘʪʦʨʠ, ʢʘʪʦ ʩʝ ʫʜʦʚʣʝʪʚʦʨʷʚʘ 
ʠʟʠʩʢʚʘʥʝʪʦ ʟʘ ʦʙʝʢʪʠʚʥʦ ʦʮʝʥʷʚʘʥʝ (Estimable). 

ʄʝʪʦʜʦʣʦʛʠʷʪʘ ʝ ʧʨʦʝʢʪʠʨʘʥʘ ʢʘʪʦ ʛʲʚʢʘʚʘ ʠ ʮʝʣʝʥʘʩʦʯʝʥʘ ʠ ʚʩʷʢʦ ʥʝʡʥʦ 
ʠʟʧʦʣʟʚʘʥʝ ʝ ʩʚʲʨʟʘʥʦ ʩ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠ ʟʘʜʘʯʠ, ʪʘʢʘ ʯʝ ʜʘ ʩʝ 
ʧʦʩʪʠʛʥʝ ʧʦʩʪʘʚʝʥʘʪʘ ʮʝʣ. ʉʣʝʜʚʘʡʢʠ ʜʘʜʝʥʠʪʝ ʚ [5] ʧʨʝʧʦʨʲʯʠʪʝʣʥʠʪʝ ʩʪʲʧʢʠ 
ʦʪ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʡ, ʚ ʪʦʚʘ ʥʘʯʠʥʘʥʠʝ ʟʘʧʦʯʥʘʭʤʝ ʩ ʦʧʨʝʜʝʣʷʥʝ 
ʥʘ ʮʝʣʪʘ: ʨʧʛʡʱʙʛʙʦʞ ʦʙ ʣʙʰʞʪʫʛʧʫʧ ʦʙ ʧʚʬʰʞʦʡʞ ʨʧ ʊʋ ʩ ʫʯʘʩʪʠʝ ʥʘ 
ʩʦʬʪʫʝʨʥʠ ʩʧʝʮʠʘʣʠʩʪʠ ʦʪ ʨʘʟʣʠʯʥʠ ʠʥʩʪʠʪʫʮʠʠ, ʩ ʨʘʟʣʠʯʥʠ ʛʣʝʜʥʠ ʪʦʯʢʠ ʢʲʤ 
ʦʙʫʯʝʥʠʝʪʦ ʠ ʨʘʟʣʠʯʥʠ ʧʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʥʘʯʠʥ ʥʘ ʬʦʨʤʠʨʘʥʝ ʟʥʘʥʠʷ ʠ ʦʧʠʪ. 
ʅʘʧʨʘʚʠʭʤʝ ʧʣʘʥ ʟʘ ʜʝʡʩʪʚʠʝ, ʦʧʠʩʚʘʱ ʟʘʜʘʯʠʪʝ, ʦʪʛʦʚʦʨʥʠʮʠʪʝ ʠ ʩʨʦʢʦʚʝ ʟʘ 
ʠʟʧʲʣʥʝʥʠʝʪʦ ʠʤ. ɼʝʪʘʡʣʥʦʪʦ ʦʧʠʩʘʥʠʝ ʥʘ ʢʦʥʢʨʝʪʥʠʪʝ ʟʘʜʘʯʠ ʝ ʠʟʚʲʥ ʦʙʭʚʘʪʘ 
ʥʘ ʪʘʟʠ ʩʪʘʪʠʷ. ʊʫʢ ʩʘʤʦ ʱʝ ʩʧʦʤʝʥʝʤ ʦʥʝʟʠ ʦʪ ʪʷʭ, ʟʘ ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʭʤʝ ʝʜʥʘ 
ʬʦʨʤʘʣʥʘ ʪʝʭʥʠʢʘ, ʜʦʢʦʣʢʦʪʦ ʧʨʠʣʘʛʘʥʝʪʦ ʡ ʤʦʞʝ ʜʘ ʝ ʧʦʣʝʟʥʦ ʟʘ 
ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʠ ʧʦ ʜʨʫʛʠ ʢʦʤʧʶʪʲʨʥʠ ʩʧʝʮʠʘʣʥʦʩʪʠ. 

2.2.1. ʊɹ ʛ ʨʩʧʯʞʪʙ ʠʙ ʨʧʝʧʚʩʸʛʙʦʞ ʦʙ ʧʚʬʰʞʦʡʞʫʧ ʨʧ ʊʋ 

ʑʝ ʧʨʠʧʦʤʥʠʤ ʥʘʢʨʘʪʢʦ ʩʲʱʥʦʩʪʪʘ ʥʘ ʤʝʪʦʜʘ ʥʘ ʉʨʘʚʥʠʪʝʣʥʠʷ ʘʥʘʣʠʟ 
(ʉɸ) [5]. ʅʘʡ-ʦʙʱʦ ʢʘʟʘʥʦ, ʪʦʡ ʧʦʜʧʦʤʘʛʘ ʚʟʝʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʠ, 
ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʢʘʪʦ ʚʘʞʥʠ ʩʠʪʫʘʮʠʠ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʦʨʲʯʚʘʱʠʷ ʘʥʘʣʠʟʘ 
(ʥʘʨʠʯʘʥ ʇʦʪʨʝʙʠʪʝʣ) ʠ ʦʪ ʜʝʬʠʥʠʨʘʥʠʷ ʤʫ ʧʨʦʙʣʝʤ, ʩʝ ʦʧʨʝʜʝʣʷ ʢʦʥʪʝʢʩʪʲʪ 
ʥʘ ʧʨʦʚʝʞʜʘʥʠʷ ʉɸ, ʯʨʝʟ ʦʧʠʩʚʘʥʝ ʥʘ ʩʠʪʫʘʮʠʷ ʩʲʩ ʩʣʝʜʥʠʪʝ ʝʣʝʤʝʥʪʠ:  

ʉʠʪʫʘʮʠʷ = {ʜʤʞʝʦʙ ʫʧʰʣʙ, ʯʞʤ, ʧʚʞʣʫ, ʣʧʦʣʬʩʞʦʫʡ, ʠʙʝʙʰʙ, ʦʡʛʧ}, 
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ʢʲʜʝʪʦ ʛʣʝʜʥʘʪʘ ʪʦʯʢʘ ʧʨʝʜʩʪʘʚʷ ʨʦʣʷʪʘ ʥʘ ʇʦʪʨʝʙʠʪʝʣʷ; ʮʝʣʪʘ ʤʦʞʝ ʜʘ ʝ 
ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ, ʦʮʝʥʷʚʘʥʝ, ʧʨʦʛʥʦʟʠʨʘʥʝ ʠʣʠ ʚʩʷʢʘ ʜʨʫʛʘ, ʟʘʜʘʜʝʥʘ ʦʪ 
ʇʦʪʨʝʙʠʪʝʣʷ; ʦʙʝʢʪʲʪ ʝ ʠʟʩʣʝʜʚʘʥʠʷʪ ʧʨʦʜʫʢʪ, ʧʨʦʮʝʩ ʠʣʠ ʨʝʩʫʨʩ, 
ʢʦʥʢʫʨʝʥʪʠʪʝ ʦʧʠʩʚʘʪ ʩʨʘʚʥʷʚʘʥʠʪʝ ʦʙʝʢʪʠ; ʟʘʜʘʯʘʪʘ ʤʦʞʝ ʜʘ ʝ 
ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʙʝʢʪʘ ʩ ʥʘʡ-ʚʠʩʦʢʘ ʩʪʦʡʥʦʩʪ ʥʘ ʠʟʤʝʨʝʥʦʪʦ ʢʘʯʝʩʪʚʦ, 
ʧʦʜʨʝʞʜʘʥʝ ʥʘ ʢʦʥʢʫʨʝʥʪʠʪʝ ʧʦ ʢʘʯʝʩʪʚʦ ʠʣʠ ʢʣʘʩʠʬʠʮʠʨʘʥʝʪʦ ʠʤ ʚ ʟʘʜʘʜʝʥʠ 
ʢʣʘʩʦʚʝ; ʥʠʚʦʪʦ ʦʧʨʝʜʝʣʷ ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʧʨʦʚʝʞʜʘʥʠʷ ʘʥʘʣʠʟ ʚ ʟʘʚʠʩʠʤʦʩʪ 
ʦʪ ʟʥʘʯʠʤʦʩʪʪʘ ʥʘ ʨʝʰʘʚʘʥʠʷ ʧʨʦʙʣʝʤ ʠ ʦʪʜʝʣʝʥʠʪʝ ʟʘ ʪʦʚʘ ʨʝʩʫʨʩʠ. 

ɺ ʧʨʦʚʝʜʝʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʠʟʧʦʣʟʚʘʭʤʝ ʉɸ ʟʘ ʩʣʝʜʥʠʪʝ ʟʘʜʘʯʠ: 

- ʉʨʘʚʥʷʚʘʥʝ ʥʘ ʪʝʤʠʪʝ ʦʪ ʙʘʟʦʚʘʪʘ ʯʘʩʪ ʦʪ ʢʫʨʩʘ (ʪ.ʥʘʨ. body of knowledge), 
ʟʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʟʥʘʯʝʥʠʝʪʦ ʠ ʦʙʭʚʘʪʘ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʠʤ ʩ ʦʪʯʠʪʘʥʝ ʥʘ 
ʨʘʟʣʠʯʥʠ ʛʣʝʜʥʠ ʪʦʯʢʠ ʟʘ ʧʦʣʝʟʥʦʩʪʪʘ ʠʤ; 

- ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʪʝʤʠʪʝ, ʩ ʢʦʠʪʦ ʜʘ ʙʲʜʝ ʨʘʟʰʠʨʝʥ ʪʝʤʘʪʠʯʥʠʷʪ ʦʙʭʚʘʪ ʥʘ 
ʢʫʨʩʘ ʧʦ ʉʊ ʚ ʯʘʩʪʪʘ ʤʫ ʉʲʚʨʝʤʝʥʥʠ ʪʝʥʜʝʥʮʠʠ; 

- ʉʨʘʚʥʷʚʘʥʝ ʥʘ ʬʦʨʤʠʪʝ ʟʘ ʪʝʢʫʱʦ ʦʮʝʥʷʚʘʥʝ ʩ ʮʝʣ ʠʟʙʠʨʘʥʝ ʥʘ ʜʚʝ ʦʪ ʪʷʭ, 
ʥʘʡ-ʧʦʜʭʦʜʷʱʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʜʠʜʘʢʪʠʯʥʠ ʮʝʣʠ; 

- ʈʘʥʞʠʨʘʥʝ ʥʘ ʧʨʝʜʣʦʞʝʥʠʪʝ ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʙʠʟʥʝʩʘ ʟʘʜʘʥʠʷ ʟʘ 
ʫʯʝʙʥʠ ʧʨʦʝʢʪʠ, ʢʦʠʪʦ ʜʘ ʙʲʜʘʪ ʨʝʘʣʠʟʠʨʘʥʠ ʦʪ ʩʪʫʜʝʥʪʩʢʠ ʝʢʠʧʠ ʚ ʨʘʤʢʠʪʝ 
ʥʘ ʇʨʘʢʪʠʢʫʤ ʧʦ ʉʊ. 

- ʇʦʜʨʝʞʜʘʥʝ ʥʘ ʯʣʝʥʦʚʝʪʝ ʥʘ ʚʩʝʢʠ ʝʢʠʧ ʟʘ ʫʯʝʙʝʥ ʧʨʦʝʢʪ ʚʲʟ ʦʩʥʦʚʘ ʥʘ 
ʪʨʠ ʛʨʫʧʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʟʥʘʥʠʷ, ʩʧʝʮʠʬʠʯʥʠ ʫʤʝʥʠʷ 
(soft skills) ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʠʪ. ʊʘʢʘ ʟʘ ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ ʧʨʦʝʢʪʘ ʩʝ ʠʟʙʠʨʘ 
ʩʪʫʜʝʥʪʲʪ, ʧʦʣʫʯʠʣ ʥʘʡ-ʚʠʩʦʢʘ ʢʦʤʧʣʝʢʩʥʘ ʦʮʝʥʢʘ, ʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ 
ʟʘʜʲʣʞʝʥʠʷʪʘ ʩʝ ʧʨʘʚʠ ʩ ʦʪʯʠʪʘʥʝ ʥʘ ʦʮʝʥʢʠʪʝ ʥʘ ʦʪʜʝʣʥʠʪʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ʇʦʜʛʦʪʚʠʭʤʝ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʉʨʘʚʥʠʪʝʣʥʠʷ ʘʥʘʣʠʟ ʟʘ ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ 
ʟʘʜʘʯʠ. ʇʨʠ ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʦʮʝʥʷʚʘʥʠʪʝ ʦʙʝʢʪʠ ñʪʝʤʘò ʠ ñʬʦʨʤʘ ʥʘ 
ʦʮʝʥʷʚʘʥʝò ʩʝ ʩʧʨʷʭʤʝ ʥʘ ʧʨʦʩʪ ʣʠʥʝʝʥ ʤʦʜʝʣ ʩ ʠʟʙʨʘʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 
ʢʘʯʝʩʪʚʦʪʦ, ʦʮʝʥʷʚʘʥʠ ʧʦ ʩʢʘʣʘ ʦʪ 1 ʜʦ 10 (ʥʘʡ-ʚʠʩʦʢʘ). ɺ ʟʘʜʘʯʘʪʘ ʟʘ ʠʟʙʦʨ ʥʘ 
ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ ʝʢʠʧ ʠʟʧʦʣʟʚʘʭʤʝ ʡʝʨʘʨʭʠʯʝʥ ʤʦʜʝʣ ʥʘ ʦʙʝʢʪʘ ñʩʪʫʜʝʥʪò. 
ʇʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʉɸ ʩʪʘʥʘ ʩ ʨʘʟʣʠʯʥʠ ʚʘʨʠʘʥʪʠ ʥʘ ʩʪʘʥʜʘʨʪʥʘʪʘ ʩʠʪʫʘʮʠʷ, 
ʢʘʪʦ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʩʣʝʜʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʦʧʨʝʜʝʣʷʱʠ ʩʠʪʫʘʮʠʷʪʘ, ʙʷʭʘ ʝʜʥʠ ʠ 
ʩʲʱʠ, ʘ ʠʤʝʥʥʦ: 

 <ʮʝʣ> ï ʦʮʝʥʷʚʘʥʝ   

<ʦʙʝʢʪ> ï ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʟʘʜʘʯʘʪʘ ï ʣʝʢʮʠʦʥʥʘ ʪʝʤʘ, ʬʦʨʤʘ ʥʘ ʪʝʢʫʱ 
ʢʦʥʪʨʦʣ, ʟʘʜʘʥʠʝ ʟʘ ʫʯʝʙʝʥ ʩʦʬʪʫʝʨʝʥ ʧʨʦʝʢʪ, ʩʪʫʜʝʥʪ  

<ʟʘʜʘʯʘ> ï ʨʘʥʞʠʨʘʥʝ   

 <ʥʠʚʦ> ï ʧʨʦʩʪʦ 
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ʆʩʪʘʥʘʣʠʪʝ ʜʚʘ ʝʣʝʤʝʥʪʠ, ʟʘʜʲʣʞʠʪʝʣʥʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʠʪʫʘʮʠʷ, ʙʷʭʘ 
ʩ ʧʨʦʤʝʥʣʠʚʠ ʩʪʦʡʥʦʩʪʠ. ɿʘ ʝʣʝʤʝʥʪʘ <ʛʣʝʜʥʘ ʪʦʯʢʘ> ʙʷʭʘ ʨʘʟʛʣʝʞʜʘʥʠ 
ʚʘʨʠʘʥʪʠ ʩ ʯʝʪʠʨʠ ʩʪʦʡʥʦʩʪʠ: ʥʘ ʧʨʦʚʝʞʜʘʱʠʷ ʦʙʫʯʝʥʠʝʪʦ, ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 
ʥʘ ʩʦʬʪʫʝʨʥʠʷ ʙʠʟʥʝʩ, ʥʘ ʥʘʫʯʥʠ ʨʘʙʦʪʥʠʮʠ ʦʪ ʦʙʣʘʩʪʪʘ ʠ ʥʘ ʦʙʫʯʘʝʤʠʪʝ 
ʩʪʫʜʝʥʪʠ. ɿʘ <ʢʦʥʢʫʨʝʥʪʠ> ʙʝʰʝ ʠʟʙʠʨʘʥʦ ʤʥʦʞʝʩʪʚʦ ʦʪ ʦʙʝʢʪʠ, 
ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʜʠʩʢʫʩʠʠ ʚ ʨʘʙʦʪʥʘʪʘ ʛʨʫʧʘ ʢʘʪʦ ʧʦʜʭʦʜʷʱʠ ʟʘ 
ʩʨʘʚʥʷʚʘʥʝ. ɺ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʚʩʝʢʠ ʦʙʝʢʪ ʩʝ ʠʟʧʦʣʟʚʘʭʘ 
ʨʘʟʣʠʯʥʠ ʪʝʛʣʦʚʠ ʢʦʝʬʠʮʠʝʥʪʠ ʟʘ ʠʟʙʨʘʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʢʘʯʝʩʪʚʦʪʦ, 
ʯʨʝʟ ʢʦʝʪʦ ʩʝ ʧʦʩʪʠʛʘʰʝ ʥʘʩʪʨʦʡʚʘʥʝ ʥʘ ʧʨʦʚʝʞʜʘʥʠʷ ʘʥʘʣʠʟ ʢʲʤ ʢʦʥʪʝʢʩʪʘ, 
ʦʧʨʝʜʝʣʝʥ ʦʪ ʢʦʥʢʨʝʪʥʦ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʩʠʪʫʘʮʠʷ. 

2.2.2. ʉʞʠʬʤʫʙʫʡ ʧʫ ʨʩʧʬʰʛʙʦʡʸʫʙ 

ʑʝ ʩʝ ʩʧʨʝʤ ʥʘʢʨʘʪʢʦ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʚʩʷʢʘ ʦʪ ʧʦʩʪʘʚʝʥʠʪʝ 
ʟʘʜʘʯʠ. 

ɸ. ʉʨʘʚʥʷʚʘʥʝ ʥʘ ʪʝʤʠ ʦʪ ʙʘʟʦʚʘʪʘ ʯʘʩʪ ʦʪ ʢʫʨʩʘ ʠ ʦʪ ʯʘʩʪʪʘ ʉʲʚʨʝʤʝʥʥʠ 
ʪʝʥʜʝʥʮʠʠ ʚ ʉʊ 

ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʚʩʷʢʘ ʪʝʤʘ ʠʟʙʨʘʭʤʝ ʪʨʠ ʨʘʚʥʦʩʪʦʡʥʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʧʦʣʝʟʥʦʩʪ, ʚʘʣʠʜʠʨʘʥʦʩʪ ʠ ʧʨʠʣʦʞʠʤʦʩʪ, ʢʦʠʪʦ ʙʷʭʘ 
ʦʮʝʥʷʚʘʥʠ ʯʨʝʟ ʚʲʧʨʦʩʥʠʢ ʦʪ ʯʝʪʠʨʠ ʨʘʟʣʠʯʥʠ ʛʣʝʜʥʠ ʪʦʯʢʠ ï ʥʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣ, ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʉʊ, ʥʘ ʜʝʡʩʪʚʘʱ ʩʦʬʪʫʝʨʝʥ 
ʠʥʞʝʥʝʨ ʠ ʥʘ ʚʝʯʝ ʨʘʙʦʪʝʱ ʩʪʫʜʝʥʪ-ʤʘʛʠʩʪʲʨ, ʦʙʫʯʘʚʘʥ ʧʦ ʪʘʢʘʚʘ ʫʯʝʙʥʘ 
ʧʨʦʛʨʘʤʘ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʥʘʧʨʘʚʝʥʠʪʝ ʦʮʝʥʢʠ ʟʘ ʚʩʷʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʟʘ 
ʪʝʤʠʪʝ ʢʘʪʦ ʮʷʣʦ, ʩ ʧʨʠʣʘʛʘʥʝ ʥʘ ʤʝʪʦʜʘ ʥʘ ɸʥʜʝʨʩʲʥ, ʙʷʭʘ ʧʦʣʫʯʝʥʠ ʜʚʘ 
ʩʦʨʪʠʨʘʥʠ ʩʧʠʩʲʢʘ, ʢʦʠʪʦ ʱʝ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʩ ʮʝʣ ʦʩʲʚʨʝʤʝʥʷʚʘʥʝ ʥʘ ʢʫʨʩʘ.  

ɿʘ ʧʲʨʚʘʪʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʪʝʤʠ ʟʘ ʙʘʟʦʚʘʪʘ ʯʘʩʪ ʥʘ ʢʫʨʩʘ, ʟʘ ʢʣʘʩʠʨʘʥʘʪʘ 
ʥʘ ʧʨʝʜʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʪʝʤʘ ñʉʦʬʪʫʝʨʥʠ ʤʝʪʨʠʢʠò, ʩʝ ʦʙʤʠʩʣʷ ʧʨʝʨʘʙʦʪʚʘʥʝ, 
ʘ ʧʦʩʣʝʜʥʘʪʘ ʪʝʤʘ ñʄʦʜʝʣ COCOMO ʥʘ ɹʦʝʤò, ʥʘʡ-ʚʝʨʦʷʪʥʦ ʱʝ ʦʪʧʘʜʥʝ. 

ʉʣʝʜ ʦʙʩʲʞʜʘʥʝ ʚ ʨʘʙʦʪʥʘʪʘ ʛʨʫʧʘ ʠ ʩʲʦʙʨʘʟʷʚʘʥʝ ʩʲʩ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 
[7], ʩʲʩʪʘʚʠʭʤʝ ʚʪʦʨʘʪʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʪʝʤʠ, ʦʪ ʢʦʠʪʦ ʜʘ ʩʝ ʠʟʙʝʨʘʪ ʥʷʢʦʣʢʦ ʟʘ 
ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʪʝʤʘʪʠʯʥʠʷ ʦʙʭʚʘʪ ʥʘ ʢʫʨʩʘ ʧʦ ʉʊ ʚ ʯʘʩʪʪʘ ʤʫ ʉʲʚʨʝʤʝʥʥʠ 
ʪʝʥʜʝʥʮʠʠ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʦʚʝʜʝʥʠʷ ʉɸ ʥʘʡ-ʚʠʩʦʢ ʨʝʡʪʠʥʛ ʧʦʣʫʯʠʭʘ ʪʝʤʠʪʝ 
ñʀʥʦʚʘʮʠʠ ʚ ʩʦʬʪʫʝʨʥʠʷ ʙʠʟʥʝʩò, ñʇʨʘʚʥʠ ʘʩʧʝʢʪʠ ʥʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʠ 
ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʩʦʬʪʫʝʨò ʠ ñɻʲʚʢʘʚʠ ʤʝʪʦʜʦʣʦʛʠʠ ʚ ʉʊñ. ʇʨʝʜʩʪʦʠ 
ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʣʝʢʮʠʠ ʧʦ ʪʝʟʠ ʪʝʤʠ ʠ ʚʢʣʶʯʚʘʥʝʪʦ ʠʤ ʚ ʢʫʨʩʘ ʧʦ ʉʊ. 

ɹ. ʉʨʘʚʥʷʚʘʥʝ ʥʘ ʬʦʨʤʠ ʟʘ ʪʝʢʫʱʦ ʦʮʝʥʷʚʘʥʝ, ʪʘʢʘ ʯʝ ʜʘ ʩʝ ʠʟʙʝʨʘʪ ʥʘʡ-
ʧʦʜʭʦʜʷʱʠʪʝ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʜʠʜʘʢʪʠʯʥʠ ʮʝʣʠ. 

ɿʘ ʦʙʝʢʪʘ çʬʦʨʤʘ ʟʘ ʪʝʢʫʱʦ ʦʮʝʥʷʚʘʥʝè ʠʟʙʨʘʭʤʝ ʜʚʝ ʨʘʚʥʦʩʪʦʡʥʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʫʩʧʝʰʥʦʩʪ (effectiveness) ʪ.ʝ. ʜʘʣʠ ʩʝ ʧʦʣʫʯʘʚʘʪ ʠʩʢʘʥʠʪʝ 
ʨʝʟʫʣʪʘʪʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʦʩʪʘʚʝʥʠʪʝ ʮʝʣʠ ʠ ʠʢʦʥʦʤʠʯʥʦʩʪ (efficiency) ï ʩ 
ʦʪʯʠʪʘʥʝ ʥʘ ʚʣʦʞʝʥʠʪʝ ʨʝʩʫʨʩʠ ʢʘʪʦ ʚʨʝʤʝ, ʫʩʠʣʠʷ ʠ ʤʘʪʝʨʠʘʣʠ. ʆʮʝʥʷʚʘʥʝʪʦ 



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 211 

 

ʩʝ ʠʟʚʲʨʰʠ ʦʪ ʜʚʝ ʛʣʝʜʥʠ ʪʦʯʢʠ ï ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʥʘ ʩʪʫʜʝʥʪ-ʤʘʛʠʩʪʲʨ, 
ʧʨʝʤʠʥʘʣ ʧʨʝʟ ʪʘʢʦʚʘ ʦʮʝʥʷʚʘʥʝ. ɹʷʭʘ ʧʨʦʚʝʜʝʥʠ ʪʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘ ʩ 
ʨʘʟʣʠʯʥʠ ʩʲʚʢʫʧʥʦʩʪʠ ʦʪ ʩʨʘʚʥʷʚʘʥʠ ʬʦʨʤʠ, ʜʝʬʠʥʠʨʘʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʙʨʦʷ 
ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʩʪʫʜʝʥʪʠ (25 ʚ ʝʜʠʥʠʷ ʩʣʫʯʘʡ ʠ 200 ʚ ʜʨʫʛʠʷ) ʠ ʚʠʜʘ ʥʘ ʢʫʨʩʘ ï 
ʣʝʢʮʠʦʥʝʥ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠ. ɺ ʩʣʫʯʘʷ ʦʪ 25 ʦʙʫʯʘʚʘʥʠ ʩʪʫʜʝʥʪʠ ʠʟʙʨʘʥʠʪʝ 
ʬʦʨʤʠ ʟʘ ʪʝʢʫʱ ʢʦʥʪʨʦʣ ʟʘ ʣʝʢʮʠʦʥʥʠʷ ʢʫʨʩ ʙʷʭʘ ʂʦʥʪʨʦʣʥʦ ʠ ʈʝʬʝʨʘʪ, ʘ ʟʘ 
ʧʨʘʢʪʠʢʫʤʘ ï ʝʢʠʧʥʦ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʫʯʝʙʝʥ ʩʦʬʪʫʝʨʝʥ ʧʨʦʝʢʪ. ɺ ʩʣʫʯʘʷ ʥʘ 
200 ʦʙʫʯʘʚʘʥʠ ʩʪʫʜʝʥʪʠ ʟʘ ʬʦʨʤʘ ʥʘ ʪʝʢʫʱ ʢʦʥʪʨʦʣ ʚ ʣʝʢʮʠʦʥʥʠʷ ʢʫʨʩ ʙʝʰʝ 
ʠʟʙʨʘʥ ʊʝʩʪ (ʩ 2 ʚʲʧʨʦʩʘ ʟʘ ʠʟʙʦʨ ʠʟʤʝʞʜʫ ʧʦʩʦʯʝʥʠ ʦʪʛʦʚʦʨʠ ʠ 8 ʚʲʧʨʦʩʘ ʩ 
ʦʪʚʦʨʝʥʠ ʦʪʛʦʚʦʨʠ), ʧʨʦʚʝʞʜʘʥ ʜʚʫʢʨʘʪʥʦ ʚ ʩʨʝʜʘʪʘ ʠ ʚ ʢʨʘʷ ʥʘ ʩʝʤʝʩʪʲʨʘ. ʇʦ 
ʨʝʛʣʘʤʝʥʪ, ʧʨʠ ʩʨʝʜʥʘ ʦʮʝʥʢʘ ʦʪ ʪʝʩʪʦʚʝʪʝ ʧʦʥʝ 4.5 ʠ ʞʝʣʘʥʠʝ ʥʘ ʩʪʫʜʝʥʪʘ ʪʦʡ 
ʩʝ ʦʩʚʦʙʦʞʜʘʚʘ ʦʪ ʠʟʧʠʪ, ʢʦʝʪʦ ʩʝ ʦʢʘʟʘ ʜʦʙʲʨ ʤʦʪʠʚʠʨʘʱ ʬʘʢʪʦʨ, ʦʩʠʛʫʨʠʣ 
ʧʨʝʛʣʝʞʜʘʥʝ ʠ ʫʯʝʥʝ ʥʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʨʠʘʣ ʚ ʨʘʤʢʠʪʝ ʥʘ ʩʝʤʝʩʪʲʨʘ.. 

ɺ. ʉʨʘʚʥʷʚʘʥʝ ʥʘ ʧʨʝʜʣʦʞʝʥʠ ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʙʠʟʥʝʩʘ ʟʘʜʘʥʠʷ ʟʘ 
ʫʯʝʙʥʠ ʧʨʦʝʢʪʠ ʟʘ ʇʨʘʢʪʠʢʫʤ ʧʦ ʉʊ. 

ɿʘ ʦʙʝʢʪʘ çʟʘʜʘʥʠʝ ʟʘ ʫʯʝʙʝʥ ʧʨʦʝʢʪè ʠʟʙʨʘʭʤʝ ʪʨʠ ʨʘʚʥʦʩʪʦʡʥʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʘʢʪʫʘʣʥʦʩʪ, ʪʝʭʥʦʣʦʛʠʯʥʘ ʩʣʦʞʥʦʩʪ ʠ ʧʦʣʝʟʥʦʩʪ. ʢʦʠʪʦ 
ʙʷʭʘ ʦʮʝʥʷʚʘʥʠ ʯʨʝʟ ʚʲʧʨʦʩʥʠʢ ʦʪ ʯʝʪʠʨʠ ʨʘʟʣʠʯʥʠ ʛʣʝʜʥʠ ʪʦʯʢʠ ï ʥʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣ, ʥʘ ʫʯʝʥ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʉʊ, ʥʘ ʜʝʡʩʪʚʘʱ ʩʦʬʪʫʝʨʝʥ ʠʥʞʝʥʝʨ ʠ ʥʘ 
ʚʝʯʝ ʨʘʙʦʪʝʱ ʩʪʫʜʝʥʪ-ʤʘʛʠʩʪʲʨ, ʫʯʘʩʪʚʘʣ ʢʘʪʦ ʙʘʢʘʣʘʚʲʨ ʚ ʪʘʢʲʚ ʧʨʘʢʪʠʢʫʤ. 

ʆʪ ʧʨʝʜʣʦʞʝʥʠʪʝ 4 ʟʘʜʘʥʠʷ ʙʷʭʘ ʠʟʙʨʘʥʠ ʩʣʝʜʥʠʪʝ ʜʚʝ: ñʀʥʪʝʨʥʝʪ-ʙʘʟʠʨʘʥ 
ʆʨʛʘʥʘʡʟʝʨò ʠ ñʄʦʙʠʣʥʦ ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʨʘʙʦʪʘ ʩʲʩ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠñ. 

ɻ. ʀʟʙʦʨ ʥʘ ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ ʝʢʠʧʘ ʟʘ ʫʯʝʙʝʥ ʧʨʦʝʢʪ 

ɿʘ ʦʙʝʢʪʘ çʫʯʘʩʪʥʠʢ ʚ ʝʢʠʧ ʟʘ ʫʯʝʙʝʥ ʧʨʦʝʢʪè ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʩʲʟʜʘʜʝʥʠʷ ʦʪ 
ʥʘʩ ʙʘʟʦʚ ʤʦʜʝʣ ʟʘ ʦʙʫʯʘʝʤ ʠʥʬʦʨʤʘʪʠʢ ʠ ʧʨʝʜʠʰʥʠ ʥʘʰʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ 
ʪ.ʥʘʨ. soft skills ʟʘ ʩʦʬʪʫʝʨʥʠʷ ʧʝʨʩʦʥʘʣ [6], ʧʦʩʪʨʦʠʭʤʝ ʡʝʨʘʨʭʠʯʝʥ ʤʦʜʝʣ ʩ 
ʪʨʠ ʬʘʢʪʦʨʘ: ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʢʘʯʝʩʪʚʘ, ʙʘʟʦʚʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʠ 
ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʠʪ. ʊʝ ʙʷʭʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʜʝʢʦʤʧʦʟʠʨʘʥʠ ʥʘ ʩʚʲʨʟʘʥʠ ʩ ʪʷʭ 
ʢʨʠʪʝʨʠʠ, ʢʘʢʪʦ ʩʣʝʜʚʘ:.  

ɿʘ ʬʘʢʪʦʨ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʢʘʯʝʩʪʚʘ: 

K11 ï ʜʘ ʩʘ ʢʦʛʥʠʪʠʚʥʦ ʘʜʘʧʪʠʚʥʠ; 

K12 ï ʜʘ ʠʤʘʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʤʠʩʣʝʥʝ;  

K13 ï ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ ʩʘʤʦʦʨʛʘʥʠʟʠʨʘʪ; 

K14 ï ʜʘ ʠʤʘʪ ʫʩʪʦʡʯʠʚʘ ʧʩʠʭʠʢʘ; 

ʂ15 ï ʜʘ ʤʦʛʘʪ ʙʲʨʟʦ ʜʘ ʩʝ ʩʲʩʨʝʜʦʪʦʯʘʚʘʪ. 

ɿʘ ʬʘʢʪʦʨ ʙʘʟʦʚʠ ʟʥʘʥʠʷ 

K21 ï ʜʘ ʠʤʘʪ ʜʦʙʨʘ ʠʥʬʦʨʤʘʪʠʯʥʘ ʧʦʜʛʦʪʦʚʢʘ; 

K22 ï ʜʘ ʠʤʘʪ ʜʦʙʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʧʦʜʛʦʪʦʚʢʘ; 

K23 ï ʜʘ ʚʣʘʜʝʷʪ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ (ʧʦʥʝ ʟʘ ʯʝʪʝʥʝ ʠ ʨʘʟʙʠʨʘʥʝ). 
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ɿʘ ʬʘʢʪʦʨ ʫʤʝʥʠʷ ʟʘ ʩʦʬʪʫʝʨʥʠ ʩʧʝʮʠʘʣʠʩʪʠ ʠ ʦʧʠʪ 

K31 ï ʜʘ ʠʤʘʪ ʜʦʙʨʠ ʢʦʤʫʥʠʢʘʪʠʚʥʠ ʫʤʝʥʠʷ; 

K32 ï ʜʘ ʤʦʛʘʪ ʜʘ ʨʘʙʦʪʷʪ ʚ ʝʢʠʧ; 

K33 ï ʜʘ ʤʦʛʘʪ ʜʘ ʫʙʝʞʜʘʚʘʪ ʠ ʧʨʝʛʦʚʘʨʷʪ; 

K34 ï ʜʘ ʠʤʘʪ ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʠʪ ʦʪ ʨʘʙʦʪʘ ʚ ʩʦʬʪʫʝʨʥʘ ʬʠʨʤʘ.. 

ɺʩʠʯʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʷʭʘ ʦʮʝʥʷʚʘʥʠ ʯʨʝʟ ʚʲʧʨʦʩʥʠʮʠ ʦʪ ʯʝʪʠʨʠ 
ʨʘʟʣʠʯʥʠ ʛʣʝʜʥʠ ʪʦʯʢʠ ï ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣ, ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʉʊ, 
ʥʘ ʜʝʡʩʪʚʘʱ ʩʦʬʪʫʝʨʝʥ ʠʥʞʝʥʝʨ ʠ ʥʘ ʚʝʯʝ ʨʘʙʦʪʝʱ ʩʪʫʜʝʥʪ-ʤʘʛʠʩʪʲʨ, 
ʫʯʘʩʪʚʘʣ ʚ ʪʘʢʲʚ ʧʨʘʢʪʠʢʫʤ. ɺʩʝʢʠ ʦʮʝʥʷʚʘʱ ʠʟʙʠʨʘʰʝ ʧʦʜʭʦʜʷʱʠʪʝ ʩʧʦʨʝʜ 
ʥʝʛʦ ʪʝʛʣʦʚʠ ʢʦʝʬʠʮʠʝʥʪʠ ʢʘʢʪʦ ʟʘ ʬʘʢʪʦʨʠʪʝ, ʪʘʢʘ ʠ ʟʘ ʩʲʦʪʚʝʪʥʠʪʝ ʢʨʠʪʝʨʠʠ. 
ɺ ʪʦʟʠ ʩʣʫʯʘʡ, ʯʨʝʟ ʦʮʝʥʷʚʘʥʝ ʥʘ ʚʩʝʢʠ ʯʣʝʥ ʥʘ ʝʢʠʧʘ ʠ ʟʘʜʘʯʘ ʥʘ ʉɸ ʟʘ ʠʟʙʦʨ 
ʥʘ ʢʦʤʧʣʝʢʩʥʦ ʥʘʡ-ʜʦʙʲʨ ʩʪʫʜʝʥʪ, ʙʷʭʘ ʠʟʙʨʘʥʠ ʨʲʢʦʚʦʜʠʪʝʣʠʪʝ ʥʘ ʫʯʝʙʥʠʪʝ 
ʧʨʦʝʢʪʠ, ʨʘʟʨʘʙʦʪʚʘʥʠ ʚ ʧʨʘʢʪʠʯʝʩʢʠʪʝ ʯʘʩʪʠ ʥʘ ʢʫʨʩʘ ʧʦ ʉʊ. 

3. ʈʩʞʝʡʠʛʡʣʙʫʞʤʪʫʛʙ ʦʙ ʨʧʝʮʧʝʙ ʡ ʨʧʤʠʡ ʧʫ ʨʩʡʤʙʜʙʦʞʫʧ ʥʬ 

ɽʜʥʘ ʛʦʜʠʥʘ ʩʣʝʜ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʠʜʝʷʪʘ ʟʘ ʪʨʠʩʪʨʘʥʥʦ ʧʘʨʪʥʴʦʨʩʪʚʦ ʟʘ 
ʮʝʣʠʪʝ ʥʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʉʊ, ʤʦʞʝʤ ʜʘ ʦʮʝʥʠʤ ʥʘʧʨʘʚʝʥʦʪʦ, 
ʟʘ ʜʘ ʨʝʰʠʤ ʜʘʣʠ ʠ ʢʘʢ ʧʨʦʜʲʣʞʘʚʘʤʝ.  

ʉʪʨʝʤʝʡʢʠ ʩʝ ʢʲʤ ʩʠʩʪʝʤʘʪʠʯʝʥ ʧʦʜʭʦʜ ʠ ʩʣʝʜʚʘʡʢʠ ʜʦʙʨʠ ʤʝʥʠʜʞʲʨʩʢʠ 
ʧʨʘʢʪʠʢʠ, ʚ ʥʘʯʘʣʦʪʦ ʩʝ ʦʧʠʪʘʭʤʝ ʜʘ ʠʟʷʩʥʠʤ ʢʘʢʚʠ ʩʘ: 

- ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʧʦʣʟʠ ʟʘ ʚʩʷʢʘ ʦʪ ʩʪʨʘʥʠʪʝ ʠ ʢʘʢ ʮʝʣʝʥʘʩʦʯʝʥʦ ʜʘ ʙʲʜʘʪ 
ʧʦʩʪʠʛʥʘʪʠ; 

- ʚʲʟʤʦʞʥʠʪʝ ʨʠʩʢʦʚʝ ʠ ʢʘʢ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʫʧʨʘʚʣʷʝʤʦ ʠʟʙʝʛʥʘʪʠ. 

ʄʦʪʠʚʠʨʘʥʝʪʦ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʟʘʧʦʯʥʘ ʩ ʫʙʝʞʜʘʚʘʥʝ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʧʦʣʦʞʠʪʝʣʥʘ ʥʘʛʣʘʩʘ, ʯʝ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʟʥʘʯʠʤʘ ʟʘ ʚʩʠʯʢʠ ʫʯʘʩʪʥʠʮʠ ʮʝʣ, 
ʯʨʝʟ ʦʙʤʝʥ ʥʘ ʤʥʝʥʠʷ, ʟʥʘʥʠʷ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʦ Ăknow-howò, ʤʦʞʝ ʜʘ ʩʝ 
ʦʩʲʱʝʩʪʚʠ ʚʟʘʠʤʥʦ-ʠʟʛʦʜʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ï ʜʦʢʘʟʘʥ ʬʘʢʪʦʨ ʟʘ ʫʩʧʝʭ ʥʘ 
ʚʩʷʢʘ ʠʥʠʮʠʘʪʠʚʘ.  

ʂʘʪʦ ʦʯʘʢʚʘʥʠ ʧʨʦʙʣʝʤʠ ʦʱʝ ʚ ʥʘʯʘʣʦʪʦ ʙʷʭʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʥʷʢʦʠ ʯʠʩʪʦ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ (ʥʘʤʠʨʘʥʝ ʥʘ ʫʜʦʙʥʦ ʟʘ ʚʩʠʯʢʠ ʚʨʝʤʝ ʟʘ ʩʨʝʱʠ ʠ ʧʦʜʜʲʨʞʘʥʝ 
ʥʘ ʝʬʝʢʪʠʚʥʘ ʚʨʲʟʢʘ) ʠ ʧʩʠʭʦʣʦʛʠʯʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ: ʚ ʝʢʠʧʠ ʦʪ ʫʯʘʩʪʥʠʮʠ ʩ 
ʠʟʷʚʝʥʠ ʣʠʜʝʨʩʢʠ ʢʘʯʝʩʪʚʘ ʠ ʚʠʩʦʢʘ ʩʘʤʦʦʮʝʥʢʘ ʟʘ ʠʥʪʝʣʝʢʪʫʘʣʥʦ ʠ 
ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʥʠʚʦ, ʦʙʠʢʥʦʚʝʥʦ ʪʨʫʜʥʦ ʩʝ ʧʦʩʪʠʛʘ ʢʦʥʩʝʥʩʫʩ ʧʨʠ 
ʦʙʩʲʞʜʘʥʠʷʪʘ ʠ ʝʬʠʢʘʩʥʦʩʪ ʥʘ ʨʘʙʦʪʘ. ɿʘ ʩʧʨʘʚʷʥʝ ʩ ʧʲʨʚʠʷ ʧʨʦʙʣʝʤ 
ʨʝʰʠʭʤʝ ʜʘ ʩʝ ʤʠʥʠʤʠʟʠʨʘ ʙʨʦʷ ʥʘ ʩʨʝʱʠʪʝ, ʠʟʠʩʢʚʘʱʠ ʣʠʯʥʦ ʧʨʠʩʲʩʪʚʠʝ, 
ʢʘʪʦ ʧʨʝʦʙʣʘʜʘʚʘʱʦ ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʜʘ ʝ ʧʨʝʟ ʀʥʪʝʨʥʝʪ (ʯʨʝʟ ʠʤʝʡʣʠ ʠ ʉʢʘʡʧ), 
ʩ ʨʝʛʣʘʤʝʥʪʠʨʘʥʝ ʥʘ ʜʦʧʫʩʪʠʤʦʪʦ ʟʘʙʘʚʷʥʝ ʥʘ ʦʪʛʦʚʦʨʠ. ɿʘ ʚʪʦʨʠʷ ʧʨʦʙʣʝʤ, 
ʩʣʝʜʚʘʡʢʠ ʧʨʝʧʦʨʲʢʠʪʝ ʟʘ ʝʢʠʧʥʘ ʨʘʙʦʪʘ, ʦʧʨʝʜʝʣʷʭʤʝ ʥʘ ʨʦʪʘʮʠʦʥʝʥ ʧʨʠʥʮʠʧ 
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ʚʦʜʝʱ ʠʟʧʲʣʥʠʪʝʣ ʟʘ ʚʩʷʢʘ ʟʘʜʘʯʘ ʠʣʠ ʤʦʜʝʨʘʪʦʨ ʟʘ ʚʩʷʢʦ ʦʙʩʲʞʜʘʥʝ ï 
ʫʯʘʩʪʥʠʢ, ʧʨʠʪʝʞʘʚʘʱ ʚ ʥʘʡ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʫʞʥʠʪʝ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʂʘʢʚʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠʪʝ ʚ ʢʨʘʷ ʥʘ ʪʦʚʘ ʥʘʯʠʥʘʥʠʝ ʧʦʣʟʠ ʟʘ ʫʯʘʩʪʥʠʮʠʪʝ? 

ɿʘ ʩʪʫʜʝʥʪʠʪʝ: ʦʩʲʚʨʝʤʝʥʷʚʘʥʝ ʥʘ ʢʫʨʩʘ ʧʦ ʉʊ, ʨʘʟʥʦʦʙʨʘʟʷʚʘʥʝ ʥʘ 
ʩʪʠʣʘ ʥʘ ʠʟʥʘʩʷʥʝ ʥʘ ʣʝʢʮʠʠʪʝ ʩ ʚʢʣʶʯʚʘʥʝ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʫʩʧʝʰʥʠ 
ʩʦʬʪʫʝʨʥʠ ʬʠʨʤʠ ʢʘʪʦ ʣʝʢʪʦʨʠ ʠ ʚʦʜʝʱʠ ʥʘ ʜʠʩʢʫʩʠʠ; ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʬʦʨʤʠʪʝ 
ʟʘ ʪʝʢʫʱ ʢʦʥʪʨʦʣ ʩ ʦʪʯʠʪʘʥʝ ʥʘ ʤʥʝʥʠʝʪʦ ʠ ʥʘ ʦʙʫʯʘʝʤʠʪʝ; ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 
ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʧʦʣʟʘ ʦʪ ʇʨʘʢʪʠʢʫʤʘ ʧʦ ʉʊ ʯʨʝʟ ʚʲʟʣʘʛʘʥʝ ʥʘ 
ʪʝʤʠ ʠ ʩʲʚʝʪʚʘʥʝ ʦʪ ʧʨʘʢʪʠʢʫʚʘʱʠ ʩʦʬʪʫʝʨʥʠ ʠʥʞʝʥʝʨʠ; ʚʲʟʣʘʛʘʥʝ ʠ 
ʨʲʢʦʚʦʜʩʪʚʦ ʥʘ ʜʠʧʣʦʤʥʠ ʨʘʙʦʪʠ ʧʦ ʘʢʪʫʘʣʥʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʣʠ ʧʨʠʣʦʞʥʠ 
ʪʝʤʠ. 

ɿʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ: ʘʢʪʫʘʣʠʟʠʨʘʥʝ ʥʘ ʢʫʨʩʘ ʧʦ ʉʊ ʚʲʟ ʦʩʥʦʚʘ ʥʘ 
ʦʮʝʥʷʚʘʥʝ ʦʪ ʜʚʝ ʜʨʫʛʠ ʛʣʝʜʥʠ ʪʦʯʢʠ ï ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʠ ʧʨʠʣʦʞʥʘ; 
ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʠʥʪʝʨʝʩʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʠ ʧʦʩʝʱʘʝʤʦʩʪʪʘ ʥʘ ʣʝʢʮʠʠ ʠ 
ʫʧʨʘʞʥʝʥʠʷ ʯʨʝʟ ʚʢʣʶʯʚʘʥʝ ʥʘ ʚʲʥʰʥʠ ʣʝʢʪʦʨʠ ʠ ʢʦʥʩʫʣʪʘʥʪʠ; ʥʘʤʘʣʷʚʘʥʝ ʥʘ 
ʥʘʪʦʚʘʨʝʥʦʩʪʪʘ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʢʫʨʩʦʚʠ ʠ ʜʠʧʣʦʤʥʠ ʨʘʙʦʪʠ, 
ʚʲʟʣʘʛʘʥʠ ʠ/ʠʣʠ ʨʲʢʦʚʦʜʝʥʠ ʦʪ ʧʦʜʙʨʘʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʧʘʨʪʥʴʦʨʠʪʝ ʦʪ 
ʙʠʟʥʝʩʘ ʠʣʠ ʥʘʫʢʘʪʘ.  

ɿʘ ʥʘʫʯʥʠʪʝ ʨʘʙʦʪʥʠʮʠ: Ăʩʚʝʨʷʚʘʥʝñ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʥʘ ʠʟʙʨʘʥʠʪʝ 
ʥʘʩʦʢʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʩ ʨʝʘʣʥʠʪʝ ʥʫʞʜʠ ʥʘ ʧʨʘʢʪʠʢʘʪʘ; ʦʮʝʥʷʚʘʥʝ ʥʘ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʪʘ ʠ ʪʝʭʥʦʣʦʛʠʯʥʘ ʦʩʲʱʝʩʪʚʠʤʦʩʪ ʥʘ ʥʷʢʦʠ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʠ 
ʨʘʟʨʘʙʦʪʚʘʥʠ ʤʝʪʦʜʠ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ, ʠʜʝʥʪʠʬʠʮʠʨʘʥʠʪʝ ʯʨʝʟ ʧʨʦʫʯʚʘʥʝ 
ʧʦʜʭʦʜʠ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʠʟʚʣʠʯʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʘʚʠʣʘ ʦʪ ʧʨʦʛʨʘʤʝʥ ʪʝʢʩʪ, 
ʙʷʭʘ ʦʙʩʲʞʜʘʥʠ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʧʨʦʚʝʨʷʚʘʥʠ ʩ ʫʯʘʩʪʠʝʪʦ ʥʘ ʩʦʬʪʫʝʨʥʠ 
ʨʘʟʨʘʙʦʪʯʠʮʠ ʥʘ ʄʫʩʘʣʘ ʉʦʬʪ ʪʘʢʘ, ʯʝ ʜʘ ʩʝ ʠʟʙʝʨʝ ʥʘʡ-ʧʦʜʭʦʜʷʱʠʷʪ ʧʦʜʭʦʜ, 
ʢʦʡʪʦ ʧʦ-ʥʘʪʘʪʲʢ ʜʘ ʙʲʜʝ ʧʨʦʪʦʪʠʧʠʨʘʥ ʠ ʚʘʣʠʜʠʨʘʥ. ʆʪ ʧʦʣʟʘ ʙʝʰʝ ʠ 
ʟʘʧʦʟʥʘʚʘʥʝʪʦ ʩ ʝʬʝʢʪʘ ʦʪ ʧʨʠʣʘʛʘʥʝ ʥʘ ʥʷʢʦʠ ʜʦʙʨʠ ʤʝʥʠʜʞʲʨʩʢʠ, ʙʠʟʥʝʩ-
ʦʨʠʝʥʪʠʨʘʥʠ ʧʨʘʢʪʠʢʠ. ʅʘʧʨʠʤʝʨ, ʪʘʢʘʚʘ ʝ ʩʧʦʤʝʥʘʪʘʪʘ ʚ [2] ʧʨʘʢʪʠʢʘ: Invest a 
little, learn a lot (ʠʥʚʝʩʪʠʨʘʡ ʤʘʣʢʦ, ʥʘʫʯʘʚʘʡʢʠ ʤʥʦʛʦ), ʠʟʠʩʢʚʘʱʘ 
ʧʨʝʜʧʘʟʣʠʚʦʩʪ ʧʨʠ ʬʠʥʘʥʩʠʨʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪʠ, ʩ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ 
ʝʬʝʢʪʠʚʥʦʪʦ ʠʤ ʠʟʧʦʣʟʚʘʥʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʟʘ ʚʦʜʝʥʝ ʥʘ 
ʧʨʦʝʢʪʘ ʚ ʧʝʯʝʣʠʚʰʘ ʧʦʩʦʢʘ. 

ɿʘ ʙʠʟʥʝʩ ï ʧʘʨʪʥʴʦʨʠʪʝ: ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʨʝʘʣʥʠʪʝ ʧʨʦʙʣʝʤʠ ʚ ʜʨʫʛʠʪʝ 
ʜʚʝ ʦʙʣʘʩʪʠ ï ʥʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʝʪʦ ʜʦʚʝʜʝ ʜʦ ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʘʛʨʝʩʠʚʥʠʷ 
ʪʦʥ ʚ ʧʫʙʣʠʯʥʠʪʝ ʦʙʩʲʞʜʘʥʠʷ, ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʩʲʧʨʠʯʘʩʪʥʦʩʪʪʘ ʠ 
ʜʠʘʣʦʛʠʯʥʦʩʪʪʘ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʨʝʰʝʥʠʷ; ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʪʝʦʨʝʪʠʯʥʠ ʟʥʘʥʠʷ ʚ 
ʦʙʣʘʩʪʪʘ ʥʘ ʩʲʚʤʝʩʪʥʦ-ʨʘʟʨʘʙʦʪʚʘʥʠʪʝ ʪʝʤʠ; ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʛʦʪʦʚʥʦʩʪʪʘ ʟʘ 
ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʧʨʠ ʷʩʥʦ ʧʦʩʪʘʚʝʥʘ ʮʝʣ ï ʥʘʧʨʠʤʝʨ, ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʧʦ-ʜʦʙʨʠ 
ʩʦʬʪʫʝʨʥʠ ʩʧʝʮʠʘʣʠʩʪʠ. ʂʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʫʩʪʘʥʦʚʝʥʠʪʝ ʧʝʨʩʦʥʘʣʥʠ ʢʦʥʪʘʢʪʠ 
ʧʦ ʚʨʝʤʝ ʥʘ ʩʲʚʤʝʩʪʥʘʪʘ ʨʘʙʦʪʘ (ʢʫʨʩʦʚʠ ʠ ʜʠʧʣʦʤʥʠ ʨʘʙʦʪʠ, ʧʨʦʝʢʪʠ ʚ 
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ʇʨʘʢʪʠʢʫʤʘ), ʥʘʡ-ʫʩʧʝʰʥʦ ʧʨʝʜʩʪʘʚʠʣʠʪʝ ʩʝ ʩʪʫʜʝʥʪʠ ʙʷʭʘ ʧʦʢʘʥʝʥʠ ʜʘ 
ʢʘʥʜʠʜʘʪʩʪʚʘʪ ʟʘ ʨʘʙʦʪʘ ʚ ʩʲʦʪʚʝʪʥʠʪʝ ʩʦʬʪʫʝʨʥʠ ʬʠʨʤʠ.  

ʀʙʣʤʷʰʞʦʡʞ 

ʅʘʩʪʦʷʱʠʷʪ ʝʢʩʧʝʨʠʤʝʥʪ ʟʘʧʦʯʥʘ ʩ ʦʩʥʦʚʘʪʝʣʥʠʪʝ ʩʲʤʥʝʥʠʷ ʟʘ ʢʨʘʡʥʠʪʝ 
ʨʝʟʫʣʪʘʪʠ ï ʜʘʣʠ ʱʝ ʦʩʲʱʝʩʪʚʠʤ Ă3 ʚ 1ñ ʧʦʜʭʦʜ, ʜʦʢʘʟʚʘʱ ʧʨʝʠʤʫʱʝʩʪʚʘʪʘ ʥʘ 
ʦʙʝʜʠʥʝʥʠʪʝ ʫʩʠʣʠʷ ʥʘ ʩʲʤʠʰʣʝʥʠʮʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʟʥʘʯʠʤʘ ʮʝʣ ʠʣʠ ʧʲʢ ʱʝ 
ʧʦʪʚʲʨʜʠʤ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʝʢʠʧ ʦʪ ʪʠʧʘ Ăʦʨʝʣ, ʨʘʢ ʠ ʱʫʢʘñ, ʚʢʣʶʯʚʘʱ 
ʭʦʨʘ ʩ ʨʘʟʥʦʧʦʩʦʯʥʠ ʠʥʪʝʨʝʩʠ ʠ ʥʫʞʜʠ.  

ɸʥʘʣʠʟʠʨʘʡʢʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʩʯʠʪʘʤʝ, ʯʝ ʝʢʩʧʝʨʠʤʝʥʪʲʪ ʟʘʚʲʨʰʠ 
ʫʩʧʝʰʥʦ ʠ ʧʦʢʘʟʘ, ʯʝ ʪʘʢʦʚʘ ʪʨʠʩʪʨʘʥʥʦ ʧʘʨʪʥʴʦʨʩʪʚʦ ʤʦʞʝ ʜʘ ʜʘʜʝ 
ʧʦʣʦʞʠʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ. ʉʨʝʜ ʬʘʢʪʦʨʠʪʝ ʟʘ ʫʩʧʝʭ ʤʦʞʝʤ ʜʘ ʩʧʦʤʝʥʝʤ 
ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʮʝʣ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʘ ʠʥʪʝʨʝʩ ʟʘ ʚʩʝʢʠ ʦʪ ʧʘʨʪʥʴʦʨʠʪʝ, 
ʫʤʝʣʠʷʪ ʧʦʜʙʦʨ ʥʘ ʤʦʪʠʚʠʨʘʥʠ ʠ ʦʪʚʦʨʝʥʠ ʢʲʤ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʫʯʘʩʪʥʠʮʠ ʠ 
ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʩʲʚʤʝʩʪʥʘʪʘ ʨʘʙʦʪʘ, ʩʲʦʙʨʘʟʝʥʘ ʩ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʠʤ 
ʦʩʦʙʝʥʦʩʪʠ. 

ʂʘʪʦ ʪʨʫʜʝʥ ʠ ʟʘʩʝʛʘ ʥʝʨʝʰʝʥ ʧʨʦʙʣʝʤ ʤʦʞʝʤ ʜʘ ʦʪʙʝʣʝʞʠʤ ʩʲʱʝʩʪʚʝʥʠʪʝ 
ʨʘʟʣʠʯʠʷ ʚ ʦʧʨʝʜʝʣʷʥʠʪʝ ʦʪ ʪʨʠʪʝ ʧʘʨʪʥʴʦʨʘ ʪʘʢʪʠʯʝʩʢʠ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʮʝʣʠ 
ʠ ʩʨʦʢʦʚʝʪʝ ʟʘ ʧʦʩʪʠʛʘʥʝʪʦ ʠʤ, ʬʦʨʤʘʣʥʦ ʧʨʝʜʩʪʘʚʷʥʠ ʩ ʪ.ʥʘʨ. ʠʥʜʝʢʩ ʥʘ 
ɹʲʢʩʪʦʥ, ʢʦʡʪʦ, ʥʘʡ-ʦʙʱʦ ʢʘʟʘʥʦ, ʠʟʤʝʨʚʘ ʧʝʨʠʦʜʘ ʥʘ ʧʣʘʥʠʨʘʥʝ. ɿʘ ʥʘʫʢʘʪʘ ʠ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʪʦʟʠ ʠʥʜʝʢʩ ʝ ʛʦʣʷʤ (5-10ʛ), ʜʦʢʘʪʦ ʟʘ ʙʠʟʥʝʩʘ ʝ 1-2 ʛʦʜʠʥʠ. 
ʉʯʠʪʘ ʩʝ ʟʘ ʜʦʢʘʟʘʥʦ, ʯʝ ʝʬʝʢʪʠʚʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʦʞʝ ʜʘ ʠʤʘ ʩʘʤʦ ʤʝʞʜʫ 
ʧʘʨʪʥʴʦʨʠ ʩ ʙʣʠʟʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʪʦʟʠ ʠʥʜʝʢʩ. ɿʘʪʦʚʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʪʲʨʩʠ 
ʩʲʯʝʪʘʚʘʥʝ ʥʘ ʜʲʣʛʦʩʨʦʯʥʠʪʝ ʮʝʣʠ ʥʘ ʥʘʫʢʘʪʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʩ 
ʢʨʘʪʢʦʩʨʦʯʥʠʪʝ ʙʠʟʥʝʩ-ʦʨʠʝʥʪʠʨʘʥʠ ʮʝʣʠ ʯʨʝʟ ʧʦʜʭʦʜʷʱʦ ʬʦʨʤʫʣʠʨʘʥʝ ʥʘ 
ʢʦʥʢʨʝʪʥʠ ʟʘʜʘʯʠ ʥʘ ʩʲʚʤʝʩʪʥʠʪʝ ʥʘʯʠʥʘʥʠʷ.  

ɽʢʩʧʝʨʠʤʝʥʪʠʪʝ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʉɸ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʉʊ 
ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʰʠʨʷʪ ʩʲʩ ʩʲʜʝʡʩʪʚʠʝʪʦ ʠ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʧʦ ʉʊ ʚ ʜʨʫʛʠ 
ʫʥʠʚʝʨʩʠʪʝʪʠ. ʄʦʛʘʪ ʜʘ ʩʝ ʨʘʟʨʘʙʦʪʷʪ ʩʠʪʫʘʮʠʠ ʩ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʩʣʦʞʥʦʩʪ 
ʥʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʉɸ, ʥʘʧʨʠʤʝʨ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʠʷ ʤʝʪʦʜ ʟʘ 
ʧʨʝʦʮʝʥʢʘ ʥʘ ʛʨʫʧʠʨʘʥʝʪʦ ʥʘ ʧʦʩʦʯʝʥʠʪʝ ʚ [4] ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ.  

ɺ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʠʟʧʦʣʟʚʘʥʘʪʘ ʤʝʪʦʜʦʣʦʛʠʷʪʘ INSPIRE, 
ʪʦʟʠ ʧʦʜʭʦʜ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʦʞʠ ʟʘ ʪʨʠʩʪʨʘʥʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʚ ʜʨʫʛʠ 
ʩʲʚʤʝʩʪʥʠ ʜʝʡʥʦʩʪʠ, ʢʘʪʦ ʪʨʘʥʩʬʝʨ ʥʘ ʪʝʦʨʝʪʠʯʥʦ ʚʘʣʠʜʠʨʘʥʠ ʤʝʪʦʜʠ ʚ 
ʧʨʘʢʪʠʢʘʪʘ, ʧʠʣʦʪʥʠ ʠʥʦʚʘʮʠʦʥʥʠ ʧʨʦʝʢʪʠ, ʩʧʝʮʠʘʣʠʟʠʨʘʥʦ ʦʙʫʯʝʥʠʝ ʥʘ 
ʩʦʬʪʫʝʨʥʠ ʨʘʟʨʘʙʦʪʯʠʮʠ ʦʪ ʬʠʨʤʠʪʝ ʠ ʜʨ. 

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʊʘʟʠ ʨʘʙʦʪʘ ʝ ʯʘʩʪʠʯʥʦ ʬʠʥʘʥʩʠʨʘʥʘ ʦʪ ʇʨʦʝʢʪ ɼʊʂ 02-69/2009 ʩ ʌʅʀ. 
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A THREE-PARTITE COLLABORATION IN SOFTWARE ENGINEERING 
EDUCATION: CHALLENGES AND RESULTS 

Neli Maneva, Krassimir Manev 

Abstract: The paper presents our approach to quality improvement of software engineering 
education, integrating the efforts of partners from three different areas ï education, science 
and business. The essence and the basic principles of the approach have been presented, 
together with the systematic methodology and the formal method, built in it. Some examples 
of methodôs application are briefly described. Finally, the challenges and results obtained are 
discussed and some ideas for further extensions of the approach are shared.  
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ʈʝʟʶʤʝ. ʉʲʱʝʩʪʚʫʚʘʪ ʠʥʪʝʨʝʩʥʠ, ʧʨʦʩʪʠ, ʥʦ ʥʝʜʦʙʨʝ ʧʦʟʥʘʪʠ ʦʪʥʦʰʝʥʠʷ, ʩʪʨʫʢ-
ʪʫʨʠ ʠ ʘʣʛʦʨʠʪʤʠ ʥʘʜ ʜʨʦʙʠ. ɺʲʚʝʞʜʘʥʝʪʦ ʠʤ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥ-
ʬʦʨʤʘʪʠʢʘ ʤʦʞʝ ʜʘ ʦʙʦʛʘʪʠ ʠ ʜʚʝʪʝ ʜʠʩʮʠʧʣʠʥʠ. ɿʘ ʠʣʶʩʪʨʘʮʠʷ ʥʘ ʪʦʚʘ ʨʘʟʛʣʝʞ-
ʜʘʤ ʧʦʩʪʘʥʦʚʢʘʪʘ ʠ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʥʷʢʦʠ ʭʘʨʘʢʪʝʨʥʠ ʟʘʜʘʯʠ ʚʲʨʭʫ ʜʨʦʙʠ ʩ ʘʣʛʦ-
ʨʠʪʤʠʯʝʥ ʭʘʨʘʢʪʝʨ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʘʨʠʪʤʝʪʠʢʘ, ʜʨʦʙʠ, ʘʣʛʦʨʠʪʤʠ, ʦʙʫʯʝʥʠʝ 

ɽʩʧʚʡʫʞ ð h ʡʪʤʧʛʡ ʡ ʙʤʜʧʩʡʫʥʡʰʦʡ ʧʚʞʣʫʡ 

ɸʨʠʪʤʝʪʠʢʘʪʘ ʥʘ ʮʝʣʠʪʝ ʠ ʜʨʦʙʥʠ ʯʠʩʣʘ ʟʘʩʣʫʞʝʥʦ ʟʘʝʤʘ ʫʩʪʦʡʯʠʚʦ ʤʷʩʪʦ 
ʚ ʫʯʠʣʠʱʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ. ʊʷ ʥʝ ʩʘʤʦ ʧʨʝʜʦʩʪʘʚʷ ʧʨʘʢʪʠʯʝʩʢʠ 
ʧʦʣʝʟʥʠ ʟʥʘʥʠʷ, ʥʦ ʠ ʝ ʩʨʝʜ ʥʘʡ-ʜʦʩʪʲʧʥʠʪʝ ʟʘ ʚʩʝʢʠ ʫʤ ʠ ʚʲʟʨʘʩʪ ʤʘʪʝʤʘʪʠ-
ʯʝʩʢʠ ʜʠʩʮʠʧʣʠʥʠ. ɻ. ʍʘʨʜʠ ʧʦʩʦʯʚʘ [3], ʯʝ: 

Ăɽʣʝʤʝʥʪʘʨʥʘʪʘ ʪʝʦʨʠʷ ʥʘ ʯʠʩʣʘʪʘ ʝ ʝʜʠʥ ʦʪ ʥʘʡ-ʜʦʙʨʠʪʝ ʟʘ 
ʥʘʯʘʣʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʧʨʝʜʤʝʪʠ. ʅʝʦʙʭʦʜʠʤʠʪʝ ʟʘ ʥʝʷ 
ʧʨʝʜʚʘʨʠʪʝʣʥʠ ʟʥʘʥʠʷ ʩʘ ʤʘʣʢʦ, ʧʨʝʜʤʝʪʥʘʪʘ ʠ ͤ ʦʙʣʘʩʪ ʝ ʷʩʥʘ ʠ 
ʧʦʟʥʘʪʘ. ʉʭʝʤʠʪʝ ʟʘ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʩʘ ʧʨʦʩʪʠ, ʦʙʱʠ ʠ 
ʤʘʣʢʦ ʥʘ ʙʨʦʡ. ɸ ʩʨʝʜ ʤʘʪʝʤʘʪʠʯʝʩʢʠʪʝ ʥʘʫʢʠ ʪʷ ʚ ʥʘʡ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ 
ʨʘʟʯʠʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʦʪʦ ʯʦʚʝʰʢʦ ʣʶʙʦʧʠʪʩʪʚʦ.ñ 

ɸʣʛʦʨʠʪʤʠʯʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʘʨʠʪʤʝʪʠʢʘʪʘ ʩʲʱʦ ʥʝ ʝ ʥʝʧʦʟʥʘʪʘ, ʥʦ ʝ ʧʦ-ʤʘʣ-
ʢʦ ʟʘʩʪʲʧʝʥʘ ʚ ʟʘʥʠʤʘʥʠʷʪʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ. ʆʩʦʙʝʥʦ ʧʦʜʯʝʨʪʘʥʦ ʪʦʚʘ ʩʝ ʦʪʥʘ-
ʩʷ ʜʦ ʘʣʛʦʨʠʪʤʠʪʝ ʩ ʜʨʦʙʠ, ʢʦʠʪʦ ʧʦʯʪʠ ʥʘʧʲʣʥʦ ʦʪʩʲʩʪʚʘʪ. ɸʣʛʦʨʠʪʤʠʯʥʘʪʘ 
ʘʨʠʪʤʝʪʠʢʘ ʝ ʠ ʪʘʟʠ ʯʘʩʪ ʥʘ ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʤʘʪʝʤʘʪʠʢʘ, ʢʦʷʪʦ ʝ ʥʘʡ-ʝʩʪʝʩʪʚʝʥ 
ʠʟʪʦʯʥʠʢ ʥʘ ʪʝʤʠ ʠ ʟʘʜʘʯʠ ʟʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʠ ʚ ʯʘʩʪʥʦʩʪ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ: 
ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʠ ʜʝʡʩʪʚʠʷʪʘ ʩ ʯʠʩʣʘ ʩʘ ʥʘʣʠʮʝ ʚʲʚ ʚʩʝʢʠ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘ-
ʥʝ. ʉ ʦʛʣʝʜ ʥʘ ʪʦʚʘ ʝʩʪʝʩʪʚʝʥʦ ʝ ʜʘ ʩʝ ʧʦʪʲʨʩʠ ʧʦ-h ʠʨʦʢʦ ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʪʦʟʠ 
ʤʘʪʝʨʠʘʣ ʚ ʟʘʥʠʤʘʥʠʷʪʘ ʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ, ʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʫʯʠʣʠʱʝ. 

ɼʘ ʨʘʟʛʣʝʜʘʤʝ ʩʣʝʜʥʠʷ ʧʨʠʤʝʨ, ʤʦʞʝ ʙʠ ʥʘʡ-ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʚʲʟʥʠʢʚʘʱʘ-
ʪʘ ʟʘʜʘʯʘ ʟʘ ʘʨʠʪʤʝʪʠʯʥʘ ʜʨʦʙ: ʧʨʠʚʝʞʜʘʥʝʪʦ ʚ ʥʝʩʲʢʨʘʪʠʤ ʚʠʜ. ɿʘ ʥʝʛʦ ʝ ʥʝ-
ʦʙʭʦʜʠʤʦ ʥʘʤʠʨʘʥʝ ʥʘ ʥʘʡ-ʛʦʣʷʤ ʦʙʱ ʜʝʣʠʪʝʣ, ʟʘ ʢʦʝʪʦ ʧʲʢ ʤʦʞʝʤ ʜʘ ʩʝ ʚʲʟ-
ʧʦʣʟʚʘʤʝ ʦʪ ʟʥʘʤʝʥʠʪʠʷ ʘʣʛʦʨʠʪʲʤ ʥʘ ɽʚʢʣʠʜ ʠʣʠ ʦʪ ʪ.ʥʘʨ. Ăʜʚʦʠʯʝʥ ʘʣʛʦʨʠ-
ʪʲʤñ (ʚ ʢʦʡʪʦ ʩʲʱʝʩʪʚʝʥʘ ʨʦʣʷ ʠʛʨʘʝ ʜʝʣʝʥʝʪʦ ʥʘ 2). ʊʫʢ ʩʝ ʩʧʠʨʘʤ ʥʘ ʧʲʨʚʠʷ, 
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ʪʲʡ ʢʘʪʦ ʥʝʛʦʚʘ ʨʘʟʰʠʨʝʥʘ ʬʦʨʤʘ ʚ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ 
ʨʝʰʘʪ ʥʷʢʦʣʢʦ ʟʘʜʘʯʠ ʥʘʚʝʜʥʲʞ. 

ʉʣʝʜʚʘʱʠʷʪ ʪʝʢʩʪ ʝ ʥʘ ʝʟʠʢʘ C ʠ ʩ ʥʝʛʦʚʘ ʧʦʤʦʱ ʧʦ ʟʘʜʘʜʝʥʠ ʮʝʣʠ a ʠ b ʩʝ 
ʧʨʝʩʤʷʪʘʪ ʠ ʦʪʧʝʯʘʪʚʘʪ ʥʦʜ(a,b), ʥʦʢ(a,b), ʥʝʩʲʢʨʘʪʠʤʘʪʘ ʬʦʨʤʘ ʥʘ a/b, ʝʣʝ-
ʤʝʥʪʠʪʝ q ʠ ʧʨʠʙʣʠʞʝʥʠʷʪʘ c2/c1 ʦʪ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ a/b ʢʘʪʦ ʚʝʨʠʞʥʘ ʜʨʦʙ 
[q0,q1,q2,é] = q0+1/(q1+1/(q2+1/(é))), ʢʘʢʪʦ ʠ ʦʙʱʦʪʦ ʨʝʰʝʥʠʝ (x,y) ʥʘ ʮʝʣʦʯʠʩ-
ʣʝʥʦʪʦ ʣʠʥʝʡʥʦ ʫʨʘʚʥʝʥʠʝ axïby=ʥʦʜ(a,b). 

 for  (  
 c1o  = 1,  c1  = 0 
 ,c2o  = 0,  c2  = 1 
 ,e  = 0 
 ;  
 q = a/b,  t  = a%b,  a = b,  b = t  
 ,t  = c1o+q*c1,  c1o  = c1,  c1  = t  
 ,t  = c2o+q*c2,  c2o  = c2,  c2  = t  
 ,printf("q=%d,  f=%d/%d \ n",q,c2,c1)  
 ,b  
 ;  
 e = !e  
 )  ;  
 if  (!e)  c1o  = - c1o,  c2o  = - c2o;  
 printf("%d/%d=%d/%d \ n",c2*a,c1*a,c2,c1);  
 printf(" ȶȷȭ(%d,%d)=%d\ n",c2*a,c1*a,a);  
 printf("ȶȷȳ(%d,%d)=%d\ n",c2*a,c1*a,c1*c2*a);  
 printf("(%d+%dk)%d - (%d+%dk)%d=%d" 
 ,c1o,c1*a,c2*a,c2o,c2*a,c1*a,a);  

 

ʅʘʧʨʠʤʝʨ ʟʘ a=18, b=30: ʥʦʜ=6, ʥʦʢ=90, ʚʝʨʠʞʥʘʪʘ ʜʨʦʙ a/b = [0;1,1,2]= 
0+1/(1+1/(1+1/2)), ʧʨʠʙʣʠʞʝʥʠʷʪʘ ʩʘ 0/1=0, 1/1=0+1/1, 1/2=0+1/(1+1/1) ʠ (ʪʦʯ-
ʥʘʪʘ ʩʪʦʡʥʦʩʪ) 3/5 ï ʚʩʷʢʦ ʚ ʥʝʩʲʢʨʘʪʠʤ ʚʠʜ. ʈʝʰʝʥʠʝʪʦ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ 18xï
30y=6 e x=2+30k, y=1+18k ʠ ʩʝ ʜʘʚʘ ʦʪ ʧʨʝʜʧʦʩʣʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ 2 ʠ 1 ʥʘ c1 ʠ 
c2: ʟʥʘʤʝʥʘʪʝʣʷ ʠ ʯʠʩʣʠʪʝʣʷ ʥʘ ʧʨʝʜʧʦʩʣʝʜʥʦʪʦ ʧʨʠʙʣʠʞʝʥʠʝ. 

ʊʘʢʦʚʘ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ɽʚʢʣʠʜʦʚʠʷ ʘʣʛʦʨʠʪʲʤ ʣʝʩʥʦ ʩʝ ʠʟʚʝʞʜʘ ʩʣʝʜ 
ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʜʨʦʙ ʢʘʪʦ ʚʝʨʠʞʥʘ ʠ ʩʲʩ ʩʚʦʡʩʪʚʘʪʘ ʤʫ. ɸʣʛʦ-
ʨʠʪʲʤʲʪ ʥʘ ɽʚʢʣʠʜ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʟʘ ʜʨʫʛʠ ʧʨʝʩʤʷʪʘʥʠʷ, ʘ ʦʩʚʝʥ ʪʦʚʘ ʩʣʫʞʠ ʠ 
ʯʠʩʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʢʘʪʦ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʪʚʲʨʜʝʥʠʷ ʟʘ 
ʯʠʩʣʘ ï ʦʪʣʠʯʝʥ ʧʨʠʤʝʨ ʟʘ ʜʲʣʙʦʢʠʪʝ ʢʦʥʮʝʧʪʫʘʣʥʠ ʢʦʨʝʥʠ ʥʘ ʤʘʪʝʤʘʪʠʢʘʪʘ ʚ 
ʘʣʛʦʨʠʪʤʠʢʘʪʘ ʠ ʟʘ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʧʨʝʧʣʠʪʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʚ ʜʚʝʪʝ ʜʠʩʮʠʧ-
ʣʠʥʠ. 

ʇʨʝʟ XIX ʚ. ʙʠʚʘʪ ʦʪʢʨʠʪʠ ʥʷʢʦʠ ʩʪʨʫʢʪʫʨʠ, ʦʙʨʘʟʫʚʘʥʠ ʦʪ ʤʥʦʞʝʩʪʚʘ ʦʪ 
ʜʨʦʙʠ. ʏʨʝʟ ʪʷʭ ï ʥʘʡ-ʚʝʯʝ ʯʨʝʟ ʪ.ʥʘʨ. ʨʝʜʠʮʠ ʥʘ ʌʝʲʨʠ (ʌʘʨʝʡ) ï ʩʪʘʚʘʪ ʠʟ-
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ʚʝʩʪʥʠ ʨʝʜʠʮʘ ʚʘʞʥʠ ʩʚʦʡʩʪʚʘ ʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʙʠʢʥʦʚʝʥʠ ʜʨʦʙʠ, ʫʜʠʚʠ-
ʪʝʣʥʦ ʢʘʢ ʥʝʟʘʙʝʣʷʟʘʥʠ ʜʦʪʦʛʘʚʘ. ʊʝʟʠ ʩʚʦʡʩʪʚʘ, ʦʪʥʦʰʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʠ ʩʲʯʝ-
ʪʘʚʘʪ ʯʠʩʪʦ ʘʨʠʪʤʝʪʠʯʥʦ ʩ ʢʦʤʙʠʥʘʪʦʨʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʜʘʚʘʡʢʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʝʜʥʦ ʜʦʩʪʘ ʥʦʚʦ, ʚ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʘʣʛʦʨʠʪʤʠʯʥʦ, ʪʨʝʪʠʨʘʥʝ ʥʘ ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ 
ʨʘʮʠʦʥʘʣʥʠʪʝ ʯʠʩʣʘ. 

ʇʨʝʜʩʪʘʚʝʥʠ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʩʪʨʫʢʪʫʨʘ ʦʙʘʯʝ, ʪʝʟʠ ʩʚʦʡʩʪʚʘ 
ʠ ʦʪʥʦʰʝʥʠʷ ʩʝ ʦʢʘʟʚʘʪ ʭʘʦʪʠʯʥʦ, ʥʝʧʲʣʥʦ ʠ ʚ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʠʟʢʫʩʪʚʝʥʦ ʚʲʚʝ-
ʜʝʥʠ, ʜʦʢʘʪʦ ʪʝ ʚʩʲʱʥʦʩʪ ʩʘ ʧʨʠʩʲʱʠ ʥʘ ʜʨʦʙʠʪʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʩʷʢʘ ʢʦʥ-
ʢʨʝʪʥʘ ʩʪʨʫʢʪʫʨʘ. ɺ [1] ʦʙʲʨʥʘʭ ʚʥʠʤʘʥʠʝ ʠʤʝʥʥʦ ʚʲʨʭʫ ʪʘʟʠ ʘʥʦʤʘʣʠʷ, ʢʘʪʦ 
ʟʘʝʜʥʦ ʩ ʪʦʚʘ ʧʨʝʜʣʦʞʠʭ ʢʦʥʮʝʧʪʫʘʣʥʦ ʠʟʯʠʩʪʚʘʥʝ, ʧʦʜʨʝʞʜʘʥʝ ʠ ʜʦʧʲʣʚʘʥʝ 
ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʧʦʥʷʪʠʷ, ʬʘʢʪʠ ʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʪʷʭ. ʊʘʢʘ ʦʨʛʘʥʠʟʠʨʘʥʘ, ʤʘʪʝ-
ʨʠʷʪʘ ʜʦʙʠʚʘ ʦʪʥʦʩʠʪʝʣʥʘ ʟʘʚʲʨʰʝʥʦʩʪ ʠ ʝ ʥʘʧʲʣʥʦ ʜʦʩʪʲʧʥʘ ʟʘ ʧʨʝʧʦʜʘʚʘʥʝ 
ʚ ʢʦʷʪʦ ʠ ʜʘ ʝ ʫʯʠʣʠʱʥʘ ʬʦʨʤʘ. 

ʅʘ ʦʩʥʦʚʘʪʘ ʥʘ ʪʘʟʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʩʚʲʨʰʝʥʘ ʨʘʙʦʪʘ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ 
ʘʩʧʝʢʪ ʥʘ ʪʨʝʪʠʨʘʥʠʷ ʤʘʪʝʨʠʘʣ, ʢʘʪʦ ʥʝʡʥʦ ʝʩʪʝʩʪʚʝʥʦ ʧʨʦʜʲʣʞʝʥʠʝ ʤʦʛʘʪ 
ʫʜʦʙʥʦ ʜʘ ʩʝ ʬʦʨʤʫʣʠʨʘʪ ʠ ʨʝʰʘʚʘʪ ʟʘʜʘʯʠ, ʚʝʯʝ ʩ ʧʨʝʜʠʤʥʦ ʘʣʛʦʨʠʪʤʠʯʝʥ 
ʭʘʨʘʢʪʝʨ, ʢʘʪʦ ʨʘʟʛʣʝʞʜʘʥʠʪʝ ʧʦ-ʜʦʣʫ. 

ɺ ʩʣʝʜʚʘʱʠʷ ʨʘʟʜʝʣ ʠʟʣʘʛʘʤ ʚ ʨʝʟʶʤʝ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ [1]. ɺʲʚʝʜʝʥʠʪʝ ʧʦ-
ʥʷʪʠʷ ʠ ʦʪʥʦʰʝʥʠʷ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʬʦʨʤʫʣʠʨʘʪ ʠ ʨʝʰʘʚʘʪ ʨʝʜʠʮʘ ʟʘ-
ʜʘʯʠ, ʥʷʢʦʠ ʦʪ ʢʦʠʪʦ ʩʘ ʢʨʘʪʢʦ ʨʘʟʛʣʝʜʘʥʠ ʧʦ-ʥʘʪʘʪʲʢ. 

ʈʧʦʸʫʡʸ ʡ ʪʛʧʢʪʫʛʙ, ʪʛʳʩʠʙʦʡ ʪ ʝʩʧʚʡ 

ʆʩʥʦʚʦʧʦʣʘʛʘʱʦ ʟʥʘʯʝʥʠʝ ʠʤʘʪ ʧʦʥʷʪʠʷʪʘ ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʨʦʙʠ, ʩ-̡
ʩʝʜʩʪʚʦ ʤʝʞʜʫ ʜʨʦʙʠ ʠ ʤʝʜʠʘʥʪʘ, ʦʧʨʝʜʝʣʝʥʠ ʢʘʢʪʦ ʩʣʝʜʚʘ. 

ɿʘ ʜʨʦʙʠ (ʚ ʥʝʩʲʢʨʘʪʠʤ ʚʠʜ) p/q < r/s ʨʘʟʛʣʝʞʜʘʤʝ ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʷʭ: 

|p/q,r/s| = qrïps Ó 1 

ʠ ʢʦʛʘʪʦ |p/q,r/s| = 1 ʥʘʨʠʯʘʤʝ ʜʨʦʙʠʪʝ ʩʲʩʝʜʥʠ ʠ ʧʠʰʝʤ p/qṶr/s. 

ʄʝʜʠʘʥʪʘ ʥʘ ʜʚʝ ʜʨʦʙʠ p/q < r/s ʥʘʨʠʯʘʤʝ ʜʨʦʙʪʘ 

m = (p+r)/(q+s) 

ï ʪʦʚʘ ʝ ʝʜʠʥʩʪʚʝʥʘʪʘ ʜʨʦʙ, ʯʠʠʪʦ ʨʘʟʩʪʦʷʥʠʷ ʜʦ p/q ʠ r/s ʩʘ ʨʘʚʥʠ 
ʧʦʤʝʞʜʫ ʩʠ; ʪʦʛʘʚʘ ʪʝ ʩʘ ʨʘʚʥʠ ʠ ʥʘ |p/q,r/s|. ʆʩʚʝʥ ʪʦʚʘ p/q < m < r/s. ʂʦʛʘʪʦ 
p/qṶr/s, m ʝ ʥʝʩʲʢʨʘʪʠʤʘ ʜʨʦʙ, ʩʲʩʝʜʥʘ ʝ ʠ ʩ p/q, ʠ ʩ r/s ʠ ʝ ʝʜʠʥʩʪʚʝʥʘʪʘ 
ʪʘʢʘʚʘ ʜʨʦʙ. 

ʉ ʠʟʢʣʶʯʝʥʠʝ ʥʘ p/q = 0/1, r/s = 1/0, ʥʘʣʠʮʝ ʝ ʠʣʠ pÒr ʠ qÒs, ʠʣʠ rÒp ʠ sÒq. 
ʊʦʛʘʚʘ ʤʦʞʝʤ ʜʘ ʦʙʨʘʟʫʚʘʤʝ ʠ ʤʝʜʠʨʘʟʣʠʢʘ, ʩʲʦʪʚʝʪʥʦ ʠʣʠ (rïp)/(sïq) > r/s, 
ʠʣʠ (pïr)/(qïs) < p/q. ʄʝʜʠʨʘʟʣʠʢʘʪʘ ʩʲʱʦ ʝ ʩʲʩʝʜʥʘ ʩ ʦʙʨʘʟʫʚʘʱʠʪʝ ʷ ʜʨʦʙʠ. 

ʉʣʝʜʦʚʘʪʝʣʥʦ ʠʥʪʝʨʚʘʣ ʦʪ ʩʲʩʝʜʥʠ ʜʨʦʙʠ ʤʦʞʝ ʜʘ ʩʝ: 
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- ʧʦʜʨʘʟʜʝʣʷ ʯʨʝʟ ʥʘʤʠʨʘʥʝ ʥʘ ʚʩʝ ʥʦʚʠ ʠ ʥʦʚʠ ʤʝʜʠʘʥʪʠ; ʚʩʷʢʘ ʜʨʦʙ ʚ 
ʠʥʪʝʨʚʘʣʘ ʩʝ ʧʦʣʫʯʘʚʘ ʢʘʪʦ ʤʝʜʠʘʥʪʘ ʥʘ ʥʷʢʘʢʚʦ ʨʘʚʥʠʱʝ ʥʘ ʧʦʜ-
ʨʘʟʜʝʣʷʥʝʪʦ ʤʫ; 

- ʨʘʟʰʠʨʷʚʘ ʥʘʣʷʚʦ ʠʣʠ ʥʘʜʷʩʥʦ ʯʨʝʟ ʥʘʤʠʨʘʥʝ ʥʘ ʤʝʜʠʨʘʟʣʠʢʠ. 

ʆʯʝʚʠʜʥʦ ʚʩʠʯʢʠ ʜʨʦʙʠ ʚ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʩʲʩʝʜʥʠ ʜʨʦʙʠ ʠʤʘʪ ʯʠʩʣʠʪʝʣʠ ʠ 
ʟʥʘʤʝʥʘʪʝʣʠ, ʧʦ-ʛʦʣʝʤʠ ʦʪ ʪʝʟʠ ʥʘ ʚʩʷʢʘ ʦʪ ʜʚʝʪʝ ʦʙʨʘʟʫʚʘʱʠ ʛʠ ʜʨʦʙʠ. 

ɺʩʠʯʢʠ ʥʝʦʪʨʠʮʘʪʝʣʥʠ ʜʨʦʙʠ ʩʝ ʧʦʣʫʯʘʚʘʪ ʢʘʪʦ ʤʝʜʠʘʥʪʠ ʧʨʠ ʧʦʜʨʘʟʜʝʣʷ-
ʥʝ, ʟʘʧʦʯʚʘʡʢʠ ʦʪ ʠʥʪʝʨʚʘʣʘ [0/1,1/0) ſ [0,Ð). ʊʘʢʘ ʤʦʞʝʤ ʜʘ ʧʦʣʫʯʠʤ ʠ ʢʦʡ ʜʘ 
ʝ ʠʥʪʝʨʚʘʣ ʩ ʛʨʘʥʠʮʠ ʩʲʩʝʜʥʠ ʜʨʦʙʠ. ʆʢʦʣʦ ʚʩʷʢʘ ʜʨʦʙ ʤʦʞʝʤ ʜʘ ʥʘʤʝʨʠʤ 
ʧʨʦʠʟʚʦʣʥʦ ʙʣʠʟʦ ʨʘʟʧʦʣʦʞʝʥʠ ʜʨʦʙʠ, ʩʲʩʝʜʥʠ ʧʦʤʝʞʜʫ ʩʠ ʠ ʩ ʜʘʜʝʥʘʪʘ. 

ʆʙʨʘʪʥʦ, ʢʦʡ ʜʘ ʝ ʠʥʪʝʨʚʘʣ ʤʦʞʝ ʯʨʝʟ ʥʘʤʠʨʘʥʝ ʥʘ ʤʝʜʠʨʘʟʣʠʢʠ ʜʘ ʙʲʜʝ 
ʨʘʟʰʠʨʝʥ ʜʦ [0/1,1/0). 

ɺʩʷʢʘ ʧʦʣʦʞʠʪʝʣʥʘ ʜʨʦʙ ʝ ʤʝʜʠʘʥʪʘ ʥʘ ʪʦʯʥʦ ʝʜʥʘ ʜʚʦʡʢʘ ʥʝʦʪʨʠʮʘʪʝʣʥʠ 
ʩʲʩʝʜʥʠ ʜʨʦʙʠ. ɽʜʥʘʪʘ ʦʪ ʜʨʦʙʠʪʝ-ʨʦʜʠʪʝʣʠ ʝ ʨʦʜʠʪʝʣ ʠ ʥʘ ʜʨʫʛʠʷ ʨʦʜʠʪʝʣ ʥʘ 
ʩʲʱʘʪʘ ʜʨʦʙ. ʉʧʦʨʝʜ ʪʦʚʘ ʜʘʣʠ ʣʝʚʠʷʪ ʠʣʠ ʜʝʩʥʠʷʪ ʠӡ ʨʦʜʠʪʝʣ ʝ ʪʘʢʲʚ, ʚʩʷʢʘ 
ʜʨʦʙ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʧʨʝʜʝʣʝʥʘ ʢʘʪʦ Ăʣʷʚʘñ ʠʣʠ Ăʜʷʩʥʘñ. 

ʈʦʜʠʪʝʣʠʪʝ ʥʘ ʜʨʦʙ, ʢʦʷʪʦ ʝ ʮʷʣʦ ʧʦʣʦʞʠʪʝʣʥʦ ʯʠʩʣʦ, ʩʘ ʧʦ-ʤʘʣʢʦʪʦ ʮʷʣʦ 
ʯʠʩʣʦ ʠ 1/0. ɺʲʚ ʚʩʠʯʢʠ ʜʨʫʛʠ ʩʣʫʯʘʠ ʜʨʦʙʪʘ ʠ ʨʦʜʠʪʝʣʠʪʝ ʠӡ ʧʨʠʥʘʜʣʝʞʘʪ ʥʘ 
ʝʜʠʥ ʠ ʩʲʱ ʟʘʪʚʦʨʝʥ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʜʚʝ ʮʝʣʠ ʯʠʩʣʘ. 

ɿʘ ʚʩʷʢʘ ʜʨʦʙ a/b  ɴ[p/q,r/s], ʘʢʦ d = |p/q,r/s|, m = |p/q,a/b| ʠ n = |a/b,r/s|, ʪʦ 
da = np+mr ʠ db = nq+ms ʠ ʚ ʯʘʩʪʥʦʩʪ a/b = (np+mr)/(nq+ms). 

ɼʚʦʡʢʘʪʘ ʨʘʟʩʪʦʷʥʠʷ (m,n) ʚʟʘʠʤʥʦʝʜʥʦʟʥʘʯʥʦ ʩʲʦʪʚʝʪʩʪʚʘ ʩ a/b ʠ ʤʦʞʝ ʜʘ 
ʩʝ ʪʲʣʢʫʚʘ ʢʘʪʦ ʢʦʦʨʜʠʥʘʪʠ ʥʘ a/b ʩʧʨʷʤʦ |p/q,r/s|. 

ɸʢʦ p/qṶr/s, ʪʦ ʥʦʜ(m,n) = ʥʦʜ(np+mr,nq+ms) = 1, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʧʨʝʜ-
ʩʪʘʚʷʥʝʪʦ ʥʘ a/b ʧʦ-ʛʦʨʝ ʝ ʥʝʩʲʢʨʘʪʠʤʘ ʜʨʦʙ, ʘ m/n ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ 
Ăʢʦʦʨʜʠʥʘʪʥʘ ʜʨʦʙñ ʥʘ a/b ʩʧʨʷʤʦ ʠʥʪʝʨʚʘʣʘ. 

ʂʦʦʨʜʠʥʘʪʥʘʪʘ ʜʨʦʙ ʥʘ ʤʝʜʠʘʥʪʘʪʘ ʥʘ ʜʨʦʙʠʪʝ f1,f2  ɴ[p/q,r/s] ʝ ʤʝʜʠʘʥʪʘ (ʚ 
ʥʝʩʲʢʨʘʪʠʤ ʚʠʜ) ʥʘ ʢʦʦʨʜʠʥʘʪʥʠʪʝ ʜʨʦʙʠ ʥʘ f1 ʠ f2. 

ʈʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʜʨʦʙʠ ʤʦʞʝ ʜʘ ʩʝ ʠʟʨʘʟʠ ʯʨʝʟ ʢʦʦʨʜʠʥʘʪʠʪʝ ʠʤ ʚ 
ʜʘʜʝʥ ʠʥʪʝʨʚʘʣ: ʘʢʦ a/b = (n1p+m1r)/(n1q+m1s) ʠ c/d = (n2p+m2r)/(n2q+m2s), ʪʦ 
|a/b,c/d| = |m1/n1,m2/n2|Ŀ|p/q,r/s|. ʇʦ-ʩʧʝʮʠʘʣʥʦ, ʘʢʦ p/q ʠ r/s ʩʘ ʩʲʩʝʜʥʠ, ʚ ʩʠʣʘ ʝ 
|a/b,c/d| = |m1/n1,m2/n2| ï ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʜʨʦʙʠ ʝ ʨʘʚʥʦ ʥʘ ʪʦʚʘ ʤʝʞʜʫ 
ʢʦʦʨʜʠʥʘʪʥʠʪʝ ʠʤ ʜʨʦʙʠ. 

ʀʙʝʙʰʡ, ʪʛʳʩʠʙʦʡ ʪ ʝʩʧʚʡ. ʊʫʩʬʣʫʬʩʡ ʧʫ ʝʩʧʚʡ 

ʇʦʧʫʣʷʨʥʠʷʪ Ăʇʨʦʝʢʪ ʆʡʣʝʨñ [4] ʧʨʝʜʣʘʛʘ ʤʥʦʞʝʩʪʚʦ ʤʘʪʝʤʘʪʠʢʦʘʣʛʦʨʠʪ-
ʤʠʯʥʠ ʟʘʜʘʯʠ ʚ ʰʠʨʦʢ ʜʠʘʧʘʟʦʥ ʥʘ ʪʨʫʜʥʦʩʪ. ɿʘʜʘʯʘ 73 ʠʟʠʩʢʚʘ ʜʘ ʩʝ ʥʘʤʝʨʠ 
ʙʨʦʷʪ ʥʘ ʜʨʦʙʠʪʝ ʤʝʞʜʫ 1/3 ʠ 1/2, ʯʠʠʪʦ ʟʥʘʤʝʥʘʪʝʣʠ ʥʝ ʥʘʜʤʠʥʘʚʘʪ 12000. 
ʂʘʢ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʧʨʘʚʝʥʦ ʪʦʚʘ? 
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ʄʦʞʝʤ ʜʘ ʦʙʨʘʟʫʚʘʤʝ ʚʩʠʯʢʠ ʜʨʦʙʠ ʩʲʩ ʟʥʘʤʝʥʘʪʝʣʠ Ò12000, ʧʦʜʙʠʨʘʡʢʠ 
ʩʨʝʜ ʪʷʭ ʪʝʟʠ, ʢʦʠʪʦ ʧʦʧʘʜʘʪ ʚ (1/3,1/2). ʊʦʟʠ ʛʨʫʙ ʧʦʜʭʦʜ ʦʙʘʯʝ ʠʟʠʩʢʚʘ ʪʚʲʨʜʝ 
ʤʥʦʛʦ ʨʝʩʫʨʩʠ. 

ɿʘʙʝʣʷʟʚʘʡʢʠ, ʯʝ 1/3Ṷ1/2 ʩʲʦʙʨʘʟʷʚʘʤʝ, ʯʝ ʚʩʠʯʢʠ ʜʨʦʙʠ ʤʝʞʜʫ ʪʷʭ ʩʝ ʦʙ-
ʨʘʟʫʚʘʪ ʯʨʝʟ ʤʝʜʠʘʥʪʥʦ ʧʦʜʨʘʟʜʝʣʷʥʝ ʥʘ ʠʥʪʝʨʚʘʣʘ [1/3,1/2] ʠ ʩʣʝʜʦʚʘʪʝʣʥʦ 
ʤʦʞʝʤ ʜʘ ʧʦʜʨʘʟʜʝʣʷʤʝ ʚʩʝʢʠ ʠʥʪʝʨʚʘʣ ʜʦʢʘʪʦ ʧʦʣʫʯʠʤ ʟʥʘʤʝʥʘʪʝʣ >12000. ʀ 
ʪʦʟʠ ʤʝʪʦʜ ʝ ʨʝʩʫʨʩʦʝʤʲʢ, ʦʱʝ ʧʦʚʝʯʝ, ʯʝ ʝ ʩʲʱʝʩʪʚʝʥʦ ʨʝʢʫʨʩʠʚʝʥ. ʄʦʞʝʤ 
ʦʙʘʯʝ ʜʘ ʥʘʤʠʨʘʤʝ ʜʨʦʙʠʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ: ʧʲʨʚʦ ʪʘʟʠ ʥʘʡ-ʙʣʠʟʦ ʜʦ 1/3, 
ʧʦʩʣʝ ʩʣʝʜʚʘʱʘʪʘ ʠ ʪʘʢʘ ʜʦʢʘʪʦ ʩʪʠʛʥʝʤ 1/2. 

ʇʲʨʚʘʪʘ, ʜʘ ʷ ʥʘʨʝʯʝʤ x/y, ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʩʧʨʷʤʦ 1/3 ʠ 1/2 ʜʨʦʙ-ʢʦʦʨʜʠʥʘʪʘ 
1/k, ʪ.ʝ. ʝ ʦʪ ʚʠʜʘ (k+1)/(3k+2), ʧʨʠ ʪʦʚʘ 3k+2 Ò 12000. ɿʘ ʜʘ ʙʲʜʝ x/y ʥʘʡ-

ʤʘʣʢʘʪʘ ʪʘʢʘʚʘ ʜʨʦʙ, k ʪʨʷʙʚʘ ʜʘ ʝ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʛʦʣʷʤʦ, ʪ.ʝ. k = ᶋ11998/3ᶌ = 
3999, ʠʣʠ x/y = 4000/11999. ʇʦʥʝʞʝ x/y ʝ ʤʝʜʠʘʥʪʘ ʥʘ 1/3 ʠ ʜʨʫʛʘ ʜʨʦʙ a/b, ʷʩʥʦ 
ʝ, ʯʝ a/b ʝ ʤʝʜʠʨʘʟʣʠʢʘʪʘ (xï1)/(yï3) = 3999/11996. ʉʝʛʘ ʦʪ ʩʲʩʝʜʥʠʪʝ x/y ʠ a/b 
ʤʦʞʝʤ ʜʘ ʥʘʤʝʨʠʤ ʩʣʝʜʚʘʱʘʪʘ ʜʨʦʙ x'/y', ʢʘʢʪʦ x/y ʦʪ 1/3 ʠ 1/2 ʠ ʪ.ʥ. ï ʧʦ-
ʣʫʯʘʚʘʤʝ ʜʦʩʪʘ ʧʦ-ʫʜʦʙʝʥ ʦʪ ʧʨʝʜʠʰʥʠʪʝ ʘʣʛʦʨʠʪʲʤ. (ʉʲʱʝʩʪʚʫʚʘ ʧʦ-ʜʦʙʲʨ ʠ 
ʦʪ ʥʝʛʦ, ʧʨʠ ʢʦʡʪʦ ʧʨʝʙʨʦʷʚʘʤʝ ʜʨʦʙʠʪʝ ʙʝʟ ʜʘ ʛʠ ʦʙʨʘʟʫʚʘʤʝ, ʥʦ ʪʦʡ ʠʟʠʩʢʚʘ 
ʜʨʫʛʠ ʘʨʠʪʤʝʪʠʯʥʠ ʟʥʘʥʠʷ ʠ ʥʝ ʩʝ ʦʙʩʲʞʜʘ ʪʫʢ.) 

ʗʩʥʦ ʝ, ʯʝ ʧʦ ʧʦʜʦʙʝʥ ʥʘʯʠʥ ʤʦʞʝʤ ʜʘ ʥʘʤʠʨʘʤʝ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʥʘʤʘ-
ʣʷʚʘʱʠ ʜʨʦʙʠ. ʄʦʛʘʪ ʜʘ ʩʝ ʬʦʨʤʫʣʠʨʘʪ ʠ ʜʨʫʛʠ ʟʘʜʘʯʠ ʚ ʪʦʟʠ ʜʫʭ, ʢʘʢʪʦ ʠ ʟʘ-
ʜʘʯʠ ʟʘ ʚʝʨʠʞʥʠ ʜʨʦʙʠ. ɺ ʩʧʦʤʝʥʘʪʠʷ Ăʇʨʦʝʢʪ ʆʡʣʝʨñ ʥʘʧʨʠʤʝʨ ʧʦʜʦʙʥʠ ʟʘʜʘ-
ʯʠ ʩʘ ʦʱʝ ʪʝʟʠ ʩ ʥʦʤʝʨʘ 33, 64, 65, 71, 72 ʠ 175, ʥʘʨʝʜ ʩ ʜʨʫʛʠ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʧʦʣʝʟʥʘ ʝ ʟʘʜʘʯʘʪʘ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʥʘʡ-ʜʦʙʨʦ ʧʨʠʙʣʠʞʝʥʠʝ 
ʥʘ ʜʘʜʝʥʦ ʯʠʩʣʦ (ʜʨʦʙ ʠʣʠ ʥʝ) ʩ ʜʨʦʙ, ʯʠʡʪʦ ʟʥʘʤʝʥʘʪʝʣ ʥʝ ʥʘʜʤʠʥʘʚʘ ʧʦʩʦʯʝ-
ʥʘ ʛʦʣʝʤʠʥʘ. ʂʘʢʪʦ ʛʦʨʥʘʪʘ, ʪʘʟʠ ʟʘʜʘʯʘ ʤʦʞʝ ʜʘ ʩʝ ʨʝʰʠ ʩ Ăʛʨʫʙ ʤʝʪʦʜñ, ʥʦ 
ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʧʦʩʪʘʚʷ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʧʦ-ʙʲʨʟ ï ʠ ʠʤʝʥʥʦ ʚ ʪʦʚʘ ʯʝʩʪʦ ʩʝ 
ʧʨʦʷʚʷʚʘ ʩʧʝʮʠʬʠʢʘʪʘ ʚ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʠ ʚ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʩʨʘʚʥʝʥʘ ʩ 
ʤʘʪʝʤʘʪʠʢʘʪʘ. 

ɿʘ ʙʲʨʟʦ ʥʘʤʠʨʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʘ ʩʪʦʡʥʦʩʪ ʪʫʢ ʤʦʞʝʤ ʜʘ ʠʟʙʝʨʝʤ ʥʷʢʘʢʚʘ 
ʜʨʦʙ, ʢʦʷʪʦ ʝ ʙʣʠʟʢʘ ʜʦ ʧʨʠʙʣʠʞʘʚʘʥʘʪʘ ʩʪʦʡʥʦʩʪ (ʠʣʠ ʝ ʩʘʤʘʪʘ ʪʷ), ʥʦ ʥʝ ʦʪ-
ʛʦʚʘʨʷ ʥʘ ʫʩʣʦʚʠʝʪʦ ʜʘ ʠʤʘ ʜʦʩʪʘʪʲʯʥʦ ʤʘʣʲʢ ʟʥʘʤʝʥʘʪʝʣ. ɼʨʦʙ ʩ ʪʘʢʲʚ ʟʥʘ-
ʤʝʥʘʪʝʣ ʤʦʞʝʤ ʜʘ ʥʘʤʝʨʠʤ ʩʨʝʜ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠʪʝ ʧʨʠʙʣʠʞʝʥʠʷ ʥʘ ʚʝʨʠʞʥʘ-
ʪʘ ʜʨʦʙ, ʩʲʦʪʚʝʪʥʘ ʥʘ ʠʟʭʦʜʥʘʪʘ, ʥʘʤʠʨʘʥʠ ʯʨʝʟ ʨʘʟʰʠʨʝʥʠʷ ʘʣʛʦʨʠʪʲʤ ʥʘ ɽʚ-
ʢʣʠʜ: ʠʟʚʝʩʪʥʦ ʝ, ʯʝ ʚʩʷʢʦ ʪʘʢʦʚʘ ʧʨʠʙʣʠʞʝʥʠʝ ʝ ʥʘʡ-ʙʣʠʟʦ ʜʦ ʠʟʭʦʜʥʘʪʘ ʜʨʦʙ 
ʩʨʝʜ ʚʩʠʯʢʠ ʜʨʦʙʠ, ʯʠʡʪʦ ʟʥʘʤʝʥʘʪʝʣ ʝ ʥʝ ʧʦ-ʛʦʣʷʤ ʦʪ ʥʝʛʦʚʠʷ. ʊʘʢʘ ʦʙʘʯʝ ʥʝ 
ʚʠʥʘʛʠ ʧʦʧʘʜʘʤʝ ʥʘ ʪʦʯʥʦ ʥʫʞʥʠʷ ʨʝʟʫʣʪʘʪ. 

ʅʘʧʨʠʤʝʨ ʜʨʦʙʪʘ 21/37 ʠʤʘ ʚʝʨʠʞʥʦ ʧʨʝʜʩʪʘʚʷʥʝ [0;1,1,3,5] ʠ ʩʲʦʪʚʝʪʥʠʪʝ 
ʧʨʠʙʣʠʞʝʥʠʷ ʩʘ 0/1, 1/1, 1/2 ʠ 4/7 (ʙʝʟ ʧʦʩʣʝʜʥʦʪʦ, 21/37, ʢʦʝʪʦ ʝ ʩʘʤʘʪʘ ʜʨʦʙ): 
ʤʦʞʝʤ ʜʘ ʠʟʙʝʨʝʤ ʟʘ ʥʘʡ-ʜʦʙʨʦ ʧʦʩʣʝʜʥʦʪʦ ʦʪ ʩʧʠʩʲʢʘ, ʥʘ ʢʦʝʪʦ ʟʥʘʤʝʥʘʪʝʣʷʪ 
ʥʝ ʥʘʜʤʠʥʘʚʘ ʧʦʩʦʯʝʥʘʪʘ ʛʨʘʥʠʮʘ. ɸʢʦ, ʜʘ ʨʝʯʝʤ, ʪʷ ʝ 5, ʠʟʙʠʨʘʤʝ 1/2, ʘ ʘʢʦ ʝ 
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32, ʠʟʙʠʨʘʤʝ 4/7. ɺ ʧʲʨʚʠʷ ʩʣʫʯʘʡ ʦʙʘʯʝ ʩʲʱʝʩʪʚʫʚʘ ʧʦ-ʜʦʙʲʨ ʠʟʙʦʨ ʚ ʣʠʮʝʪʦ 
ʥʘ 3/5, ʘ ʚ ʧʦʩʣʝʜʥʠʷ ï 13/23 ʠ ʦʱʝ ʧʦ-ʜʦʙʨʦʪʦ 17/30. 

ʄʦʞʝʤ ʜʘ ʪʲʨʩʠʤ ʨʝʟʫʣʪʘʪʘ ʠ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʤʝʜʠʘʥʪʥʦ ʜʝʣʝʥʝ ʥʘ ʠʟ-
ʙʨʘʥ, ʩʲʜʲʨʞʘʱ ʧʨʠʙʣʠʞʘʚʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʠʥʪʝʨʚʘʣ, ʠʟʙʠʨʘʡʢʠ ʚʩʝʢʠ ʧʲʪ ʧʦʜ-
ʭʦʜʷʱʠʷ ʧʦʜʠʥʪʝʨʚʘʣ: ʟʘ 21/37, ʟʘʧʦʯʚʘʡʢʠ ʦʪ [0/1,1/1], ʥʘʤʠʨʘʤʝ [1/2,1/1], 
[1/2,2/3], [1/2,3/5], [1/2,4/7], [5/9,4/7], [9/16,4/7] [13/23,4/7] ʠ [17/30,4/7]. ʊʘʢʘ ʙʠʭ-
ʤʝ ʦʪʢʨʠʣʠ 3/5 ʥʘ ʪʨʝʪʘʪʘ ʩʪʲʧʢʘ, 13/23 ï ʥʘ 7-ʪʘ, ʘ 17/30 ï ʥʘ 8-ʪʘ. ʗʩʥʦ ʝ, ʯʝ 
ʪʘʢʘ ʥʘʤʠʨʘʥʝʪʦ ʥʘ ʥʘʡ-ʜʦʙʨʦʪʦ ʩʧʦʨʝʜ ʦʛʨʘʥʠʯʝʥʠʝʪʦ ʧʨʠʙʣʠʞʝʥʠʝ ʝ ʩʠʛʫʨ-
ʥʦ, ʥʦ ʪʦʚʘ ʩʪʘʚʘ ʩ (ʧʦʥʷʢʦʛʘ ʤʥʦʛʦ) ʧʦʚʝʯʝ ʧʨʝʩʤʷʪʘʥʠʷ. 

ʀʟʢʫʰʘʚʘʱʦ ʝ ʜʘ ʩʝ ʩʲʯʝʪʘʷʪ ʜʚʘʪʘ ʧʦʩʦʯʝʥʠ ʤʝʪʦʜʘ, ʥʘ ʚʝʨʠʞʥʠʪʝ ʜʨʦʙʠ 
ʠ ʥʘ ʤʝʜʠʘʥʪʥʦʪʦ ʜʝʣʝʥʝ, ʥʦ ʜʦʢʦʣʢʦʪʦ ʤʠ ʝ ʠʟʚʝʩʪʥʦ, ʥʝ ʝ ʧʨʝʜʣʦʞʝʥ ʟʘʜʦʚʦ-
ʣʠʪʝʣʝʥ ʥʘʯʠʥ ʟʘ ʪʦʚʘ. 

ɼʨʫʛʠ ʟʘʜʘʯʠ, ʢʦʠʪʦ ʙʠʭʘ ʠʤʘʣʠ ʜʦʙʨʦ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ ʘʣʛʦʨʠʪʤʠʯʥʠ ʟʘʥʠ-
ʤʘʥʠʷ ʩ ʜʨʦʙʠ, ʩʘ ʥʘʤʠʨʘʥʝ ʥʘ ʨʦʜʠʪʝʣʠʪʝ ʥʘ ʜʘʜʝʥʘ ʜʨʦʙ, ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʠ-
ʜʘ (ʣʷʚʘ ʠʣʠ ʜʷʩʥʘ) ʥʘ ʜʨʦʙ ʠ ʧʦʩʦʯʚʘʥʝ ʥʘ ʥʝʡʥʠʷ ʩʪʘʨʰʠ/ʤʣʘʜʰʠ ʨʦʜʠʪʝʣ. 
ʉʲʱʦ ʠʥʪʝʨʝʩʥʘ ʚʲʟʤʦʞʥʦʩʪ ʝ ʧʦ-ʧʦʜʨʦʙʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ 
ʤʝʞʜʫ ʜʨʦʙʠ ʠ ʢʦʦʨʜʠʥʘʪʥʠʪʝ ʠʤ ʧʨʝʜʩʪʘʚʷʥʠʷ. 

ɼʦʙʨʘ ʚʲʟʤʦʞʥʦʩʪ ʝ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʜʨʦʙʥʠ ʩʪʨʫʢʪʫʨʠ ʢʘʪʦ ʨʝʜʠʮʠʪʝ ʥʘ 
ʌʝʲʨʠ ʠ ʥʷʢʦʣʢʦʪʦ ʧʦʟʥʘʪʠ ʜʲʨʚʝʪʘ ʦʪ ʜʨʦʙʠ. ɺʲʚ ʚʨʲʟʢʘ ʩ ʪʘʢʠʚʘ ʩʪʨʫʢʪʫʨʠ 
ʝʩʪʝʩʪʚʝʥʦ ʚʲʟʥʠʢʚʘʪ ʟʘʜʘʯʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʜʨʦʙ ʠʣʠ ʦʙʨʘʪʥʦ ï 
ʥʘʤʠʨʘʥʝ ʥʘ ʜʨʦʙ ʧʦ ʟʘʜʘʜʝʥʦ ʤʷʩʪʦ, ʘ ʩʲʱʦ ʟʘ ʦʪʢʨʠʚʘʥʝ ʠ ʠʟʚʣʠʯʘʥʝ ʥʘ 
ʧʦʜʩʪʨʫʢʪʫʨʠ ʠ ʜʨ.ʧʦʜ. 

ʅʘʧʨʠʤʝʨ ʨʝʜʠʮʘ ʥʘ ʌʝʲʨʠ ʦʪ ʨʝʜ n ʝ ʨʝʜʠʮʘ ʦʪ ʧʦʜʨʝʜʝʥʠʪʝ ʧʦ ʛʦʣʝʤʠʥʘ 
ʜʨʦʙʠ ʚ ʠʥʪʝʨʚʘʣʘ [0,1], ʥʘ ʢʦʠʪʦ ʟʥʘʤʝʥʘʪʝʣʠʪʝ ʥʝ ʥʘʜʤʠʥʘʚʘʪ n. ʇʦʣʝʟʥʦ 
ʤʘʪʝʤʘʪʠʢʦʘʣʛʦʨʠʪʤʠʯʥʦ ʫʧʨʘʞʥʝʥʠʝ ʝ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʝʬʝʢʪʠʚʥʘ ʧʨʦʛʨʘʤʘ ʟʘ 
ʥʘʤʠʨʘʥʝ ʥʘ ʜʨʦʙ ʥʘ ʦʧʨʝʜʝʣʝʥʦ ʤʷʩʪʦ ʚ ʟʘʜʘʜʝʥʘ ʩ ʥʦʤʝʨʘ ʩʠ ʨʝʜʠʮʘ. ɿʘ 
ʮʝʣʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʧʦʟʥʘʷʪ (ʟʘ ʢʦʝʪʦ ʝ ʜʦʙʨʝ ʜʘ ʩʝ ʠʟʭʦʞʜʘ ʦʪ ʧʨʠʚʝʜʝʥʠʪʝ ʚ 
ʧʨʝʜʠʰʥʠʷ ʨʘʟʜʝʣ ʩʚʦʡʩʪʚʘ) ʠ ʠʟʧʦʣʟʚʘʪ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʨʝʜʠʮʠʪʝ. 

ʆʱʝ ʧʦ-ʙʦʛʘʪʦ ʥʘ ʠʥʪʝʨʝʩʥʠ ʩʚʦʡʩʪʚʘ ʝ ʜʲʨʚʦʪʦ ʥʘ ʑʝʨʥ-ɹʨʦʢʦ, ʢʦʝʪʦ ʩʲ-
ʜʲʨʞʘ ʚʩʠʯʢʠ ʜʨʦʙʠ ʧʦ ʚʝʜʥʲʞ. ʊʦ ʚʲʟʥʠʢʚʘ ʦʪ ʦʧʠʩʘʥʠʷ ʧʦ-ʛʦʨʝ ʧʨʦʮʝʩ ʥʘ 
ʧʦʜʨʘʟʜʝʣʷʥʝ ʯʨʝʟ ʤʝʜʠʘʥʠ, ʟʘʧʦʯʚʘʡʢʠ ʦʪ ʠʥʪʝʨʚʘʣʘ [0/1,1/0]: ʧʲʨʚʘʪʘ ʧʦʣʫ-
ʯʝʥʘ ʜʨʦʙ ʝ 1/1, ʘ ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ ʥʘ ʢʦʣʢʦʪʦ ʧʦ-ʢʲʩʥʘ ʩʪʲʧʢʘ ʩʝ ʧʦʣʫʯʘʚʘ ʜʘ-
ʜʝʥʘ ʜʨʦʙ, ʥʘ ʪʦʣʢʦʚʘ ʧʦ-ʥʠʩʲʢ ʨʝʜ ʚ ʜʲʨʚʦʪʦ ʝ ʪʷ. ʇʦʥʝʞʝ ʧʨʦʮʝʩʲʪ ʥʘ ʧʦʜ-
ʨʘʟʜʝʣʷʥʝ ʩʝ ʨʘʟʢʣʦʥʷʚʘ ʜʚʦʠʯʥʦ, ʝʩʪʝʩʪʚʝʥʦ ʩʝ ʧʦʣʫʯʘʚʘ ʜʚʦʠʯʥʦ ʜʲʨʚʦ. ɺʲʚ 
ʚʩʝʢʠ ʨʝʜ ʜʨʦʙʠʪʝ ʩʘ ʧʦʜʨʝʜʝʥʠ ʧʦ ʛʦʣʝʤʠʥʘ. 

ɼʨʫʛʦ ʜʚʦʠʯʥʦ ʜʲʨʚʦ, ʩʲʜʲʨʞʘʱʦ ʚʩʠʯʢʠ ʜʨʦʙʠ, ʝ ʪʦʚʘ ʥʘ ʂʘʣʢʠʥ ʠ ʋʠʣʬ, 
ʢʦʝʪʦ ʧʦ-ʚʷʨʥʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʨʝʯʝʥʦ Ăʜʨʝʚʥʦʛʨʲʮʢʦ ʜʲʨʚʦ ʥʘ ʦʪʥʦʰʝʥʠʷʪʘñ 
[1]. ʇʨʠ ʥʝʛʦ ʣʝʚʠʷʪ ʠ ʜʝʩʥʠʷʪ ʥʘʩʣʝʜʥʠʮʠ ʥʘ ʢʦʷ ʜʘ ʝ ʜʨʦʙ p/q ʩʘ ʩʲʦʪʚʝʪʥʦ 
p/(p+q) ʠ (p+q)/q. ʇʦʟʥʘʪʦ ʝ ʠ ʜʲʨʚʦʪʦ ʥʘ ʐʝʥ ʠ ɸʥʜʨʝʝʚ ï ʩʲʱʦ ʜʚʦʠʯʥʦ ʠ ʩʲ-
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ʜʲʨʞʘʱʦ ʚʩʠʯʢʠ ʜʨʦʙʠ ï ʢʲʜʝʪʦ ʥʘʩʣʝʜʥʠʮʠ ʥʘ ʜʨʦʙ p/q ʩʘ ʩʲʦʪʚʝʪʥʦ (p+q)/q ʠ 
q /(p+q). 

ɺʩʷʢʦ ʦʪ ʪʝʟʠ ʜʲʨʚʝʪʘ ʠʤʘ ʨʝʜʠʮʘ ʠʥʪʝʨʝʩʥʠ ʩʚʦʡʩʪʚʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲ-
ʜʘʪ ʧʨʝʜʤʝʪ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʊʝ ʠʤʘʪ ʠ ʝʜʥʦ ʦʙʝʜʠʥʷʚʘʱʦ ʩʚʦʡ-
ʩʪʚʦ. ʄʘʢʘʨ ʦʪʢʨʠʪʠ ʚ ʨʘʟʣʠʯʥʠ ʚʨʝʤʝʥʘ ʠ ʩ ʨʘʟʣʠʯʥʠ ʤʦʪʠʚʠ, ʪʨʠʪʝ ʚ ʠʟʚʝʩʪʝʥ 
ʩʤʠʩʲʣ ʩʘ ʝʜʥʘʢʚʠ: ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʯʠʩʣʘ ʚ ʢʦʡ ʜʘ ʝ ʠʟʙʨʘʥ ʨʝʜ ʝ ʝʜʥʦ ʠ ʩʲʱʦ 
ʟʘ ʚʩʷʢʦ ʜʲʨʚʦ ʠ ʩʲʜʲʨʞʘ ʟʘʝʜʥʦ ʩ ʚʩʷʢʘ ʜʨʦʙ ʠ ʨʝʮʠʧʨʦʯʥʘʪʘ ʠӡ. 

 

                              1/1  

              1/2                              2/1  

      1/3              2/3              3/2              3/1  

  1/4      2/5      3/5      3/4      4/3      5/3      5/2      4/1  

1/5  2/7  3/8  3/7  4/7  5/8  5/7  4/5  5/4  7/5  8/5  7/4  7/3  8/3  7/2  5/1  
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ɼʲʨʚʦ ʥʘ ʑʝʨʥ-ɹʨʦʢʦ 

 

                              1/1  

              1/2                              2/1  

      1/3              3/2              2/3              3/1  

  1/4      4/3      3/5      5/2      2/5      5/3      3/4      4/1  

1/5  5/4  4/7  7/3  3/8  8/5  5/7  7/2  2/7  7/5  5/8  8/3  3/7  7/4  4/5  5/1  
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ɿʘʙʝʣʷʟʚʘʡʢʠ, ʯʝ ʚʩʷʢʘ ʧʦ-ʛʦʣʷʤʘ ʦʪ 1 ʜʨʦʙ ʤʦʞʝ ʜʘ ʩʝ ʧʦʣʫʯʠ ʢʘʪʦ ʨʝʮʠ-
ʧʨʦʯʥʘ ʥʘ ʜʨʦʙ, ʧʦ-ʤʘʣʢʘ ʦʪ 1, ʤʦʞʝ ʜʘ ʩʝ ʩʤʝʪʥʝ ʟʘ ʜʦʩʪʘʪʲʯʥʦ, ʦʪ ʛʣʝʜʥʘ 
ʪʦʯʢʘ ʥʘ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʚʩʠʯʢʠ ʜʨʦʙʠ, ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʩʘʤʦ ʧʦ-ʤʘʣʢʠʪʝ ʦʪ 1. 
ɺʩʷʢʦ ʦʪ ʛʦʨʥʠʪʝ ʪʨʠ ʜʲʨʚʝʪʘ, ʘʢʦ ʚ ʥʝʛʦ ʦʩʪʘʚʠʤ ʩʘʤʦ ʪʘʢʠʚʘ ʜʨʦʙʠ, ʧʦʨʘʞʜʘ 
ʜʨʫʛʦ. ʊʘʢʘ ʦʪ ʜʲʨʚʦʪʦ ʥʘ ʑʝʨʥ ʠ ɹʨʦʢʦ ʦʩʪʘʚʘ ʣʷʚʦʪʦ ʤʫ ʧʦʜʜʲʨʚʦ, ʘ ʦʪ ʪʦʚʘ 
ʥʘ ʐʝʥ ʠ ɸʥʜʨʝʝʚ ï ʜʲʨʚʦʪʦ, ʥʘʨʝʯʝʥʦ ʥʘ ʂʝʧʣʝʨ. ʆʪ ʜʲʨʚʦʪʦ ʥʘ ʂʘʣʢʠʥ ʠ 
ʋʠʣʬ ʩʝ ʧʦʣʫʯʘʚʘ ʜʲʨʚʦ, ʢʦʝʪʦ ʥʷʤʘ ʠʟʚʝʩʪʥʦ ʥʘʠʤʝʥʦʚʘʥʠʝ. 

 

                              1/2  

              1/3                              2/3  

      1/4              3/4              2/5              3/5  

  1/5      4/5      3/7      4/7      2/7      5/ 7     3/8      5/8  

  ...........................................................  

ɼʲʨʚʦ ʥʘ ʂʝʧʣʝʨ 

 

ɽʜʥʘ ʦʪ ʠʥʪʝʨʝʩʥʠʪʝ, ʥʦ ʪʨʫʜʥʠ ʟʘʜʘʯʠ, ʩʚʲʨʟʘʥʠ ʩ ʜʨʦʙʥʠ ʜʲʨʚʝʪʘ, ʝ ʥʘ-
ʤʠʨʘʥʝʪʦ ʥʘ ʝʬʝʢʪʠʚʥʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʠʟʙʨʦʷʚʘʥʝ, ʪ.ʝ. ʧʦʩʪʨʦʷʚʘʥʝ ʚ ʨʝʜʠʮʘ, 
ʥʘ ʜʨʦʙʠʪʝ ʚ ʪʷʭ. ʅʘʡ-ʜʦʙʨʠʷʪ ʨʝʟʫʣʪʘʪ ʚ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ ʝ ʥʘʤʝʨʝʥʘʪʘ ʬʦʨ-

ʤʫʣʘ x' = 1/(ᶋxᶌ+1ï{x}), ʢʦʷʪʦ ʟʘ ʢʦʷ ʜʘ ʝ ʜʨʦʙ x ʥʘʤʠʨʘ ʩʣʝʜʚʘʱʘ x' ʠ ʪʘʢʘ ʙʝʟ-
ʧʦʚʪʦʨʥʦ ʦʙʭʦʞʜʘ ʚʩʠʯʢʠ ʜʨʦʙʠ; ʬʦʨʤʫʣʘʪʘ ʨʝʘʣʠʟʠʨʘ ʠʟʙʨʦʷʚʘʥʝ ʧʦ ʨʝʜʦʚʝ 
ʥʘ ʜʲʨʚʦʪʦ ʥʘ ʂʘʣʢʠʥ ʠ ʋʠʣʬ. 

ʀʥʪʝʨʝʩʥʦ ʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ ʠ ʛʝʦʤʝʪʨʠʯʥʦʪʦ ʪʲʣʢʫʚʘʥʝ ʥʘ ʜʨʦʙʠʪʝ, ʢʦʝʪʦ 
ʩʲʟʜʘʚʘ ʙʣʘʛʦʧʨʠʷʪʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʨʝʰʘʚʘʥʝ ʠ ʥʘ ʜʨʫʛʠ ʚʠʜʦʚʝ ʤʘʪʝʤʘʪʠ-
ʢʦʘʣʛʦʨʠʪʤʠʯʥʠ ʟʘʜʘʯʠ. ɸʢʦ ʥʘ ʚʩʷʢʘ ʜʨʦʙ ʩʲʧʦʩʪʘʚʠʤ ʪʦʯʢʘ ʚ ʨʘʚʥʠʥʘʪʘ ʩ ʢʦ-
ʦʨʜʠʥʘʪʠ ʯʠʩʣʠʪʝʣʷ ʠ ʟʥʘʤʝʥʘʪʝʣʷ ʥʘ ʜʨʦʙʪʘ, ʧʦʣʫʯʘʚʘʤʝ ʝʜʥʦʟʥʘʯʥʦʦʙʨʘʪʠ-
ʤʦ ʩʲʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʜʨʦʙʠ ʠ ʪʦʯʢʠ ʩ ʮʝʣʦʯʠʩʣʝʥʠ ʢʦʦʨʜʠʥʘʪʠ. ʊʦʛʘʚʘ ʥʘʧ-
ʨʠʤʝʨ ʪʨʠʲʛʲʣʥʠʢʲʪ ʩ ʚʲʨʭʦʚʝ (0,0) ʠ ʢʦʠ ʜʘ ʝ ʜʚʝ ʮʝʣʦʯʠʩʣʝʥʠ ʪʦʯʢʠ ʠʤʘ ʣʠ-
ʮʝ, ʨʘʚʥʦ ʥʘ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʩʲʦʪʚʝʪʥʠʪʝ ʜʚʝ ʜʨʦʙʠ; ʘʢʦ 
ʜʨʦʙʠʪʝ ʩʘ ʩʲʩʝʜʥʠ ï 1/2. ʉʧʝʮʠʬʠʯʝʥ ʩʤʠʩʲʣ ʧʨʠʜʦʙʠʚʘ ʠ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ 
ʤʝʜʠʘʥʪʘ: ʧʨʠ ʥʝʛʦ ʦʪ ʜʘʜʝʥ ʪʨʠʲʛʲʣʥʠʢ ʩʝ ʧʦʣʫʯʘʚʘʪ ʜʚʘ, ʚʩʝʢʠ ʩ ʣʠʮʝ, ʨʘʚʥʦ 
ʥʘ ʪʦʚʘ ʥʘ ʠʟʭʦʜʥʠʷ ʠ ʪ.ʥ. 

ʆʙʦʙʱʘʚʘʡʢʠ ʚʲʟʤʦʞʥʠʪʝ ʧʦʩʦʢʠ ʟʘ ʟʘʥʠʤʘʥʠʷ ʩ ʜʨʦʙʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ, 
ʦʩʚʝʥ ʘʣʛʦʨʠʪʤʠʟʠʨʘʥʝ ʠ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚ ʧʨʷʢ ʩʤʠʩʲʣ, ʟʘ ʢʘʢʚʠʪʦ ʧʨʝʜʠʤʥʦ 
ʩʪʘʥʘ ʜʫʤʘ ʜʦʪʫʢ, ʤʦʛʘʪ ʜʘ ʩʝ ʩʧʦʤʝʥʘʪ ʠ ʜʨʫʛʠ ʚʲʟʤʦʞʥʦʩʪʠ. ɽʜʥʘ ʦʪ ʪʷʭ ʝ 
ʠʟʦʙʨʝʪʘʪʝʣʥʦʪʦ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʜʨʦʙʥʠ ʩʪʨʫʢʪʫʨʠ, ʥʝ ʩʘʤʦ ʥʘ ʩʧʦʤʝʥʘʪʠʪʝ, 
ʥʦ ʠ ʥʘ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʩʝ ʦʪʢʨʠʚʘʪ ʚ ʧʨʦʮʝʩʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ. ʀʥʪʝʨʝʩʝʥ ʧʨʠʤʝʨ 
ʚ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ ʝ [2], ʢʲʜʝʪʦ ʨʝʜʠʮʠʪʝ ʥʘ ʌʝʲʨʠ ʩʣʫʞʘʪ ʟʘ ʧʦʨʘʞʜʘʥʝ ʥʘ 
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ʪʝʢʩʪʫʨʠ ʢʘʪʦ ʬʦʨʤʘ ʥʘ ʠʟʢʫʩʪʚʦ. ɺʠʟʫʘʣʠʟʠʨʘʥʝʪʦ ʤʦʞʝ ʜʘ ʩʣʫʞʠ ʠ ʥʘ ʠʟʩʣʝ-
ʜʦʚʘʪʝʣʩʢʠ ʮʝʣʠ ʢʘʪʦ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʥʘʙʣʶʜʝʥʠʷ, ʪʲʨʩʝʥʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 
ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʧʨʦʚʝʨʢʘ ʥʘ ʭʠʧʦʪʝʟʠ. 

ɺ ʧʦʜʦʙʝʥ ʜʫʭ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʩʣʝʜʚʘʥʠ ʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʜʨʦʙʥʠ ʩʪʨʫʢʪʫ-
ʨʠ ʠ ʮʝʣʦʯʠʩʣʝʥʠ ʨʝʜʠʮʠ. ɿʘ ʧʦʩʣʝʜʥʦʪʦ, ʦʩʚʝʥ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 
ʘʥʘʣʠʟ ʠ ʩʲʩʪʘʚʷʥʝ ʥʘ ʧʨʦʛʨʘʤʠ, ʦʪʣʠʯʝʥ ʠʥʩʪʨʫʤʝʥʪ ʝ ɽʥʮʠʢʣʦʧʝʜʠʷʪʘ ʥʘ 
ʮʝʣʦʯʠʩʣʝʥʠʪʝ ʨʝʜʠʮʠ [5]. 

ʇʨʦʛʨʘʤʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʪʨʫʢʪʫʨʠ ʢʘʪʦ ʩʧʦʤʝʥʘʪʠʪʝ ʩʘʤʦ ʧʦ ʩʝʙʝ ʩʠ 
ʩʲʱʦ ʤʦʞʝ ʜʘ ʩʝ ʦʢʘʞʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʠʣʠ ʩʲʜʲʨʞʘʪʝʣʥʘ ʟʘʜʘʯʘ. ɼʦʨʠ 
ʩʤʷʪʘʥʝʪʦ ʩ ʛʦʣʝʤʠ ʩʪʦʡʥʦʩʪʠ, ʘʢʦ ʥʝ ʩʝ ʧʦʜʜʲʨʞʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʦʪ ʝʟʠʢʘ ʟʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ, ʠʟʠʩʢʚʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʨʘʙʦʪʘ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʠʜʝʷʪʘ ʟʘ 
ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʙʝʟʢʨʘʡʥʠ ʩʪʨʫʢʪʫʨʠ, ʢʘʢʚʠʪʦ ʩʘ ʥʘʧʨʠʤʝʨ ʜʨʦʙʥʠʪʝ ʜʲʨʚʝʪʘ, 
ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʤʦʪʠʚʠʨʘʱ ʧʨʠʤʝʨ ʟʘ ʟʘʧʦʟʥʘʚʘʥʝ ʧʦʜ ʝʜʥʘ ʠʣʠ 
ʜʨʫʛʘ ʬʦʨʤʘ ʩ ʣʝʥʠʚʠ ʧʨʝʩʤʷʪʘʥʠʷ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʦʩʦʙʝʥʦ ʩ ʧʨʠʚʣʠʯʘʥʝ 
ʟʘ ʮʝʣʪʘ ʥʘ ʧʦʜʭʦʜʷʱ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. 
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THE ALGORITHMIC FACE OF FRACTIONS 

Boyko Bantchev 

Abstract. A number of interesting and simple but not well known relations, structures and 
algorithms on fractions exist. Introducing them to the disciplines of mathematics and 
informatics as taught in school can be advantageous to both these disciplines. To illustrate 
this, a number of exemplary algorithmic problems on fractions and their solutions are 
discussed. 
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ʈʝʟʶʤʝ. ʉʪʘʪʠʷʪʘ ʧʨʝʜʩʪʘʚʷ ʥʦʚʘ ʤʘʛʠʩʪʲʨʩʢʘ ʩʧʝʮʠʘʣʥʦʩʪ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʥʦ 
ʥʘʧʨʘʚʣʝʥʠʝ Ăʀʥʬʦʨʤʘʪʠʢʘ ʠ ʢʦʤʧʶʪʲʨʥʠ ʥʘʫʢʠñ ʠ ʨʦʣʷʪʘ ʠ ʚ ʩʲʚʨʝʤʝʥʥʦʪʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʦʤʧʝʪʝʥʪʥʠ ʢʘʜʨʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʟʜʘʪʝʣʩʢʠ ʩʠʩʪʝʤʠ ʠ ʪʝʭʥʦʣʦʛʠʠ. ʇʦʩʪʘʚʝʥ ʝ ʘʢʮʝʥʪ ʚʲʨʭʫ 
ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʤʘʛʠʩʪʲʨʩʢʘʪʘ ʩʧʝʮʠʘʣʥʦʩʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠ 
ʩʧʝʮʠʘʣʠʩʪʠ ʩ ʤʘʛʠʩʪʲʨʩʢʘ ʩʪʝʧʝʥ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʢʦʤʧʶʪʲʨʥʘ 
ʪʝʢʩʪʦʦʙʨʘʙʦʪʢʘ, ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʦʠʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʣʦʚʠʝ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: education, digital typography, computer typesetting 

ɻʳʛʞʝʞʦʡʞ 

ʇʨʝʜʧʝʯʘʪʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʢʥʠʛʠ ʠ ʤʘʪʝʨʠʘʣʠ ʟʘ ʧʫʙʣʠʢʫʚʘʥʝ ʝ ʜʝʡʥʦʩʪ, 
ʧʨʠʣʦʞʠʤʘ ʚʲʚ ʚʩʠʯʢʠ ʦʙʣʘʩʪʠ ʥʘ ʥʘʫʢʘʪʘ, ʪʝʭʥʠʢʘʪʘ ʠ ʚ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʤʘʩʦʚʘ 
ʠʥʬʦʨʤʘʮʠʷ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ɹʲʣʛʘʨʠʷ ʠ ʦʩʦʙʝʥʦ ʚʠʨʪʫʘʣʥʦʪʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʟʦʙʠʣʩʪʚʘ ʦʪ ʧʨʠʤʝʨʠ ʥʘ ʧʫʙʣʠʢʫʚʘʥʠ 
ʤʘʪʝʨʠʘʣʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʚ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʤʘʩʦʚʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʠʪʦ ʥʝ ʩʘ ʥʘ 
ʥʫʞʥʦʪʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʥʠʚʦ ʠ ʚ ʢʦʠʪʦ ʯʝʩʪʦ ʩʝ ʩʨʝʱʘʪ ʛʨʝʰʢʠ. ʊʲʡ ʢʘʪʦ 
ʣʠʧʩʚʘ ʩʪʘʥʜʘʨʪ, ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʨʝʜʘʢʪʠʨʘʥʝ ʠ ʢʦʥʪʨʦʣ, ʯʝʩʪʦ ʩʝ ʧʫʙʣʠʢʫʚʘʪ 
ʝʣʝʢʪʨʦʥʥʠ ʠ ʧʝʯʘʪʥʠ ʤʘʪʝʨʠʘʣʠ ʩ ʛʨʘʤʘʪʠʯʥʠ ʛʨʝʰʢʠ ʠ ʥʠʩʢʦ ʪʠʧʦʛʨʘʬʩʢʦ 
ʢʘʯʝʩʪʚʦ.  

1. ʇʚʬʰʞʦʡʞʫʧ ʨʧ ʡʠʝʙʫʞʤʪʣʙ ʝʞʢʦʧʪʫ ʛ ɺʳʤʜʙʩʡʸ  

ʆʙʫʯʝʥʠʝʪʦ ʥʘ ʢʘʜʨʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʟʜʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ ʚ ɹʲʣʛʘʨʠʷ ʝ 
ʪʚʲʨʜʝ ʦʛʨʘʥʠʯʝʥʦ ʠ ʥʘʩʦʯʝʥʦ ʧʨʝʜʠʤʥʦ ʢʲʤ ʩʬʝʨʘʪʘ ʥʘ ʨʝʢʣʘʤʘʪʘ ʠ 
ʭʫʜʦʞʝʩʪʚʝʥʦʪʦ ʦʬʦʨʤʣʝʥʠʝ ʥʘ ʠʟʜʘʥʠʷ, ʙʝʟ ʜʘ ʩʝ ʦʙʨʲʱʘ ʩʧʝʮʠʘʣʥʦ 
ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʜʠʛʠʪʘʣʥʘ 
ʪʠʧʦʛʨʘʬʠʷ, ʢʦʠʪʦ ʜʘ ʠʤʘʪ ʢʦʤʧʝʪʝʥʮʠʠ ʧʦ ʧʨʝʜʧʝʯʘʪʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʪʷʩʥʦ 
ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʥʘʫʯʥʠ ʠʟʜʘʥʠʷ ʦʪ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ ʥʘ ʟʥʘʥʠʝʪʦ. ʇʦʨʘʜʠ 
ʪʘʟʠ ʧʨʠʯʠʥʘ ʚ ɹʲʣʛʘʨʠʷ ʩʝ ʠʟʜʘʚʘʪ ʦʛʨʘʥʠʯʝʥ ʙʨʦʡ ʥʘʫʯʥʠ ʠ ʥʘʫʯʥʦ-
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ʧʦʧʫʣʷʨʥʠ ʢʥʠʛʠ ʠ ʪʦ ʯʝʩʪʦ ʥʘ ʥʠʚʦ, ʧʦ-ʥʠʩʢʦ ʦʪ ʩʚʝʪʦʚʥʦʪʦ. ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ 
ʥʘʫʯʥʘʪʘ ʠ ʝʥʮʠʢʣʦʧʝʜʠʯʥʘ ʣʠʪʝʨʘʪʫʨʘ, ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʘ ʚ ɹʲʣʛʘʨʠʷ, ʝ 
ʧʨʝʤʠʥʘʣʘ ʧʨʝʜʧʝʯʘʪʥʘ ʠ ʧʝʯʘʪʥʘ ʧʦʜʛʦʪʦʚʢʘ ʚ ʯʫʞʙʠʥʘ, ʧʨʝʜʠʤʥʦ ʚ ɸʟʠʷ.  

ɺ ʙʲʣʛʘʨʩʢʦʪʦ ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʤʘ ʦʛʨʘʥʠʯʝʥ ʙʨʦʡ 
ʩʧʝʮʠʘʣʥʦʩʪʠ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʢʘʜʨʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʢʥʠʛʦʠʟʜʘʚʘʥʝʪʦ. ʇʦʚʝʯʝʪʦ 
ʦʪ ʪʷʭ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʫʧʨʘʚʣʝʥʠʝ ʠ ʙʠʟʥʝʩ, ʪʝʭʥʦʣʦʛʠʯʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʝʢʣʘʤʘʪʘ ʠ ʛʨʘʬʠʯʥʦ ʦʬʦʨʤʣʝʥʠʝ, ʥʦ ʣʠʧʩʚʘʪ 
ʩʧʝʮʠʘʣʥʦʩʪʠ ʩʲʩ ʟʘʜʲʣʙʦʯʝʥʦ ʠʟʫʯʘʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʟʜʘʪʝʣʩʢʠ 
ʩʠʩʪʝʤʠ: 

- ʄʘʛʠʩʪʲʨʩʢʠʪʝ ʩʧʝʮʠʘʣʥʦʩʪʠ ʚ ʅʘʮʠʦʥʘʣʥʘʪʘ ʭʫʜʦʞʝʩʪʚʝʥʘ ʘʢʘʜʝʤʠʷ 
ñʀʣʶʩʪʨʘʮʠʷò, ñʀʟʢʫʩʪʚʦ ʥʘ ʢʥʠʛʘʪʘò, ñɻʨʘʬʠʯʝʥ ʜʠʟʘʡʥ ʠ ʪʠʧʦʛʨʘʬʠʷò, 
ñʐʨʠʬʪò, ñʇʨʦʝʢʪʠʨʘʥʝ ʠ ʜʠʟʘʡʥ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʠ ʤʝʜʠʠò, ʩʘ ʥʘʩʦʯʝʥʠ 
ʧʨʝʜʠʤʥʦ ʢʲʤ ʛʨʘʬʠʯʝʥ ʜʠʟʘʡʥ ʠ ʠʣʶʩʪʨʘʮʠʷ; 

- ʄʘʛʠʩʪʲʨʩʢʘʪʘ ʩʧʝʮʠʘʣʥʦʩʪ Ăʇʝʯʘʪʥʠ ʢʦʤʫʥʠʢʘʮʠʠ ʠ ʠʟʜʘʪʝʣʩʢʠ ʙʠʟʥʝʩò 
ʚʲʚ ɺʝʣʠʢʦʪʲʨʥʦʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʉʚ. ʩʚ. ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡò, ʝ ʩ 
ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ Ăʀʟʜʘʪʝʣ ʠ ʢʦʦʨʜʠʥʘʪʦʨ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʧʝʯʘʪʥʠʪʝ ʤʝʜʠʠò ʠ ʧʦʜʛʦʪʚʷ ʢʘʜʨʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʙʠʟʥʝʩ; 

- ʄʘʛʠʩʪʲʨʩʢʘ ʩʧʝʮʠʘʣʥʦʩʪ Ăʂʥʠʛʦʠʟʜʘʚʘʥʝò ʚʲʚ ɺʝʣʠʢʦʪʲʨʥʦʚʩʢʠ 
ʫʥʠʚʝʨʩʠʪʝʪ Ăʉʚ. ʩʚ. ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡò, ʝ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʥʘʧʨʘʚʣʝʥʠʝ 
3.5. ʆʙʱʝʩʪʚʝʥʠ ʢʦʤʫʥʠʢʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʥʘʫʢʠ ʠ ʧʦʜʛʦʪʚʷ 
ʫʧʨʘʚʣʝʥʩʢʠ ʢʘʜʨʠ ʟʘ ʨʘʙʦʪʘ ʚ ʠʟʜʘʪʝʣʩʪʚʘ, ʙʠʙʣʠʦʪʝʢʠ ʠ ʬʠʨʤʠ ʟʘ 
ʢʥʠʛʦʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ;  

- ʉʧʝʮʠʘʣʥʦʩʪ Ăʇʦʣʠʛʨʘʬʠʷò (ʙʘʢʘʣʘʚʲʨ ʠ ʤʘʛʠʩʪʲʨ) ʚ ʊʝʭʥʠʯʝʩʢʠ 
ʋʥʠʚʝʨʩʠʪʝʪ ï ʬʠʣʠʘʣ ʇʣʦʚʜʠʚ ʧʦʜʛʦʪʚʷ ʢʘʜʨʠ ʟʘ ʪʝʭʥʦʣʦʛʠʯʥʦʪʦ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʥʘʧʨʘʚʣʝʥʠʝ 5.13. ʆʙʱʦ ʠʥʞʝʥʝʨʩʪʚʦ;  

- ʄʘʛʠʩʪʲʨʩʢʘ ʩʧʝʮʠʘʣʥʦʩʪ Ăʂʦʤʧʶʪʲʨʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʥʝʤʘʪʝʨʠʘʣʥʘʪʘ 
ʩʬʝʨʘ (ʢʦʤʧʶʪʲʨʥʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʤʫʣʪʠʤʝʜʠʷ)ò ʧʦʜʛʦʪʚʷ ʢʘʜʨʠ ʦʪ 
ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʥʘʧʨʘʚʣʝʥʠʝ 5.3. ʂʦʤʫʥʠʢʘʮʠʦʥʥʘ ʠ ʢʦʤʧʶʪʲʨʥʘ ʪʝʭʥʠʢʘ.  

2. ʊʳʲʦʧʪʫ ʦʙ ʪʨʞʯʡʙʤʦʧʪʫʫʙ ăʁʦʭʧʩʥʙʯʡʧʦʦʡ ʫʞʮʦʧʤʧʜʡʡ ʛ 
ʡʠʝʙʫʞʤʪʣʙʫʙ ʝʞʢʦʧʪʫó 

ʀʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʢʦʤʧʝʪʝʥʪʥʠ ʢʘʜʨʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ 
ʠʟʜʘʪʝʣʩʢʠ ʪʝʭʥʦʣʦʛʠʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʣʦʚʠʝ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 
ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʠ ʟʘ ʧʦʩʪʝʧʝʥʥʦʪʦ ʥʘʣʘʛʘʥʝ ʥʘ ʠʟʜʘʪʝʣʠʪʝ ʥʘ 
ʝʩʪʝʪʠʯʝʩʢʠ ʚʢʫʩ, ʙʣʠʟʲʢ ʜʦ ʪʦʟʠ ʚ ɽʚʨʦʧʘ, ɸʟʠʷ ʠ ɸʤʝʨʠʢʘ.  

ʊʦʚʘ ʥʘʣʘʛʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʤʘʛʠʩʪʲʨʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʀʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʟʜʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ (ʀʊʀɼ) ʚ ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăɸʥʛʝʣ 
ʂʲʥʯʝʚò. ʊʷ ʝ ʩʲʚʨʝʤʝʥʥʘ ʠ ʠʥʪʝʨʝʩʥʘ ʠ ʟʘʧʲʣʚʘ ʝʜʥʘ ʧʘʟʘʨʥʘ ʥʠʰʘ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʘʟʘʨ ï ʦʙʫʯʝʥʠʝ ʥʘ ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʢʘʜʨʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʟʜʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ.  



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 227 

 

ʏʨʝʟ ʤʘʛʠʩʪʲʨʩʢʠʷ ʢʫʨʩ ñʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʟʜʘʪʝʣʩʢʘʪʘ 
ʜʝʡʥʦʩʪò ʦʙʫʯʘʚʘʥʠʪʝ ʟʘʜʲʣʙʦʯʘʚʘʪ ʧʦʟʥʘʥʠʷʪʘ ʩʠ ʚ ʦʙʣʘʩʪʠʪʝ: 
ʢʥʠʛʦʠʟʜʘʚʘʥʝ; ʨʝʜʘʢʪʠʨʘʥʝ, ʩʪʠʣ, ʜʠʟʘʡʥ ʠ ʝʩʪʝʪʠʢʘ ʥʘ ʠʟʜʘʥʠʷʪʘ; 
ʢʦʤʧʶʪʲʨʥʠ ʠʟʜʘʪʝʣʩʢʠ ʩʠʩʪʝʤʠ ʟʘ ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠ ʥʘ ʭʘʨʪʠʝʥ, 
ʝʣʝʢʪʨʦʥʝʥ, ʦʧʪʠʯʝʥ ʥʦʩʠʪʝʣ ʠ ʚ ʀʥʪʝʨʥʝʪ; ʨʝʢʣʘʤʘ, web-ʜʠʟʘʡʥ ʠ 
ʤʫʣʪʠʤʝʜʠʷ. ʇʨʦʮʝʩʲʪ ʥʘ ʦʙʫʯʝʥʠʝ ʚʢʣʶʯʚʘ ʩʲʱʦ ʠʩʪʦʨʠʷ ʥʘ ʢʥʠʛʦʠʟʜʘʚʘʥʝʪʦ 
ʠ ʢʦʤʧʶʪʲʨʥʘʪʘ ʪʠʧʦʛʨʘʬʠʷ; ʠʟʫʯʘʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʧʨʦʮʝʩ ʥʘ 
ʧʦʜʛʦʪʦʚʢʘ, ʦʙʨʘʙʦʪʢʘ ʠ ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʠʟʜʘʥʠʷʪʘ; ʘʚʪʦʨʩʢʦ ʧʨʘʚʦ, ʢʫʣʪʫʨʘ ʥʘ 
ʨʝʯʪʘ ʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ;.  

ʄʘʛʠʩʪʲʨʩʢʠʷʪ ʢʫʨʩ ʜʘʚʘ ʟʘʜʲʣʙʦʯʝʥʠ ʟʥʘʥʠʷ ʟʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʩʲʚʨʝʤʝʥʥʠ 
ʠʟʜʘʪʝʣʩʢʠ ʩʠʩʪʝʤʠ (LaTeX, QuarkXPress, Page Maker, Adobe Flash ʠ ʜʨ.) ʠ 
ʦʙʫʯʝʥʠʝ ʧʦ ʢʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ (ʛʨʘʬʠʯʥʠ LaTeX-ʧʘʢʝʪʠ, Corel Draw, Adobe 
Photoshop, Adobe Illustrator ʠ ʜʨ.). ʆʩʠʛʫʨʝʥ ʝ ʠ ʩʝ ʠʟʧʦʣʟʚʘ ʣʠʮʝʥʟʠʨʘʥ 
ʩʦʬʪʫʝʨ (Corel Draw, Adobe Photoshop, Adobe Illustrator ʠ ʜʨ.), ʘ ʠʟʜʘʪʝʣʩʢʘʪʘ 
ʩʠʩʪʝʤʘ LaTeX ʠ ʚʩʠʯʢʠ ʧʘʢʝʪʠ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʥʝʷ ʩʘ ʩʚʦʙʦʜʥʦ ʜʦʩʪʲʧʥʠ ʚ 
ʩʚʝʪʦʚʥʘʪʘ ʢʦʤʧʶʪʲʨʥʘ ʤʨʝʞʘ.  

ʉʧʝʮʠʬʠʢʘʪʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʚ ʤʘʛʠʩʪʲʨʩʢʘʪʘ ʩʧʝʮʠʘʣʥʦʩʪ 
"ʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʟʜʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ" ʧʨʝʜʧʦʣʘʛʘ ʢʘʥʜʠʜʘʪʠʪʝ 
ʜʘ ʩʘ ʢʦʤʧʶʪʲʨʥʦ ʠ ʝʟʠʢʦʚʦ ʛʨʘʤʦʪʥʠ. ɿʘ ʦʙʫʯʝʥʠʝ ʚ ʤʘʛʠʩʪʲʨʩʢʘʪʘ ʩʪʝʧʝʥ 
ʤʦʛʘʪ ʜʘ ʢʘʥʜʠʜʘʪʩʪʚʘʪ ʟʘʚʲʨʰʠʣʠʪʝ ʩʪʝʧʝʥ çʙʘʢʘʣʘʚʲʨè ʦʪ ʰʠʨʦʢ ʩʧʝʢʪʲʨ 
ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʥʘʧʨʘʚʣʝʥʠʷ: 3.5. ʆʙʱʝʩʪʚʝʥʠ ʢʦʤʫʥʠʢʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʥʘʫʢʠ, 3.7. ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ, 3.8. ʀʢʦʥʦʤʠʢʘ, 4.1 ʌʠʟʠʯʝʩʢʠ ʥʘʫʢʠ, 
4.2. ʍʠʤʠʯʝʩʢʠ ʥʘʫʢʠ, 4.5. ʄʘʪʝʤʘʪʠʢʘ, 4.6. ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʢʦʤʧʶʪʲʨʥʠ ʥʘʫʢʠ, 
5.1. ʄʘʰʠʥʥʦ ʠʥʞʝʥʝʨʩʪʚʦ, 5.2. ɽʣʝʢʪʨʦʪʝʭʥʠʢʘ, ʝʣʝʢʪʨʦʥʠʢʘ ʠ ʘʚʪʦʤʘʪʠʢʘ, 
5.3. ʂʦʤʫʥʠʢʘʮʠʦʥʥʘ ʠ ʢʦʤʧʶʪʲʨʥʘ ʪʝʭʥʠʢʘ, 5.4. ɽʥʝʨʛʝʪʠʢʘ, 5.5. ʊʨʘʥʩʧʦʨʪ, 
ʢʦʨʘʙʦʧʣʘʚʘʥʝ ʠ ʘʚʠʘʮʠʷ, 5.13. ʆʙʱʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʩʧʝʮʠʘʣʥʦʩʪ ñʇʝʜʘʛʦʛʠʢʘ 
ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘò.  

3. ʁʠʬʰʙʛʙʦʡ ʝʡʪʯʡʨʤʡʦʡ 

ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʤʘʛʠʩʪʲʨʩʢʠʷ ʢʫʨʩ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʚ ʨʝʜʦʚʥʘ ʠ ʟʘʜʦʯʥʘ 
ʬʦʨʤʘ, ʩʲʦʪʚʝʪʥʦ ʜʚʘ ʠʣʠ ʪʨʠ ʩʝʤʝʩʪʲʨʘ ʠ ʟʘʚʲʨʰʚʘ ʩ ʜʲʨʞʘʚʝʥ ʠʟʧʠʪ. 

¶ ʃʬʤʫʬʩʙ ʦʙ ʩʞʰʫʙ 

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʂʫʣʪʫʨʘ ʥʘ ʨʝʯʪʘ ʝ ʫʯʘʱʠʪʝ ʩʝ ʜʘ 
ʫʩʲʚʲʨʰʝʥʩʪʚʘʪ ʩʚʦʷʪʘ ʫʩʪʥʘ ʠ ʧʠʩʤʝʥʘ ʨʝʯ ʯʨʝʟ ʦʚʣʘʜʷʚʘʥʝ ʢʥʠʞʦʚʥʠʪʝ 
ʥʦʨʤʠ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʝʟʠʢ ʠ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʨʝʯʝʚʠʷ ʝʪʠʢʝʪ; ʜʘ ʤʦʛʘʪ ʜʘ 
ʩʪʨʫʢʪʫʨʠʨʘʪ ʠ ʝʟʠʢʦʚʦ ʜʘ ʦʬʦʨʤʷʪ ʜʝʣʦʚʠ ʜʦʢʫʤʝʥʪʠ; ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ 
ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʟʘ ʩʪʨʦʝʞ ʠ ʩʠʥʪʘʢʪʠʯʥʘ ʥʦʨʤʘʪʠʚʥʦʩʪ ʥʘ ʥʘʫʯʥʠʷ ʪʝʢʩʪ, ʩ 
ʞʘʥʨʦʚʠʪʝ ʤʦʜʝʣʠ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷʪʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʧʨʠ 
ʩʲʩʪʘʚʷʥʝ ʥʘ ʥʘʫʯʥʠ ʜʦʢʣʘʜʠ, ʩʪʘʪʠʠ, ʩʲʦʙʱʝʥʠʷ, ʤʦʥʦʛʨʘʬʠʠ ʠ ʪ.ʥ. 



228 VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 

 

ʇʨʝʜʤʝʪ ʥʘ ʜʠʩʮʠʧʣʠʥʘʪʘ ʩʘ ʠ ʝʪʠʢʝʪʥʠʪʝ ʥʦʨʤʠ ʥʘ ʦʙʱʫʚʘʥʝ ʚ ʙʠʪʦʚʘʪʘ ʠ 
ʜʝʣʦʚʘʪʘ ʩʬʝʨʘ, ʧʨʘʚʠʣʥʦʩʪʪʘ ʠ ʫʤʝʩʪʥʦʩʪʪʘ ʥʘ ʨʝʯʪʘ, ʝʟʠʢʦʚʠʪʝ ʠ 
ʩʪʠʣʠʩʪʠʯʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʪʝʢʩʪʦʚʝ. 

¶ ʁʪʫʧʩʡʸ ʦʙ ʣʦʡʜʧʡʠʝʙʛʙʦʞʫʧ ʡ ʣʧʥʨʷʫʳʩʦʙʫʙ ʫʡʨʧʜʩʙʭʡʸ  

ʋʯʝʙʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ ʀʩʪʦʨʠʷ ʥʘ ʢʥʠʛʦʠʟʜʘʚʘʥʝʪʦ ʠ ʢʦʤʧʶʪʲʨʥʘʪʘ 
ʪʠʧʦʛʨʘʬʠʷ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʚʲʚʝʜʝ ʩʪʫʜʝʥʪʠʪʝ ʚʲʚ ʚʲʟʣʦʚʠʪʝ ʧʨʦʙʣʝʤʠ ʧʨʠ 
ʢʥʠʛʦʠʟʜʘʚʘʥʝʪʦ ʠ ʢʦʤʧʶʪʲʨʥʘʪʘ ʪʠʧʦʛʨʘʬʠʷ. ɺ ʥʝʷ ʩʝ ʠʟʫʯʘʚʘʪ ʦʩʥʦʚʥʠʪʝ 
ʤʦʤʝʥʪʠ ʦʪ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ ʧʠʩʤʝʥʦʩʪʪʘ ʠ ʧʠʩʤʝʥʠʪʝ ʩʨʝʜʩʪʚʘ ʠ ʪʷʭʥʦʪʦ 
ʨʘʟʚʠʪʠʝ ʧʨʝʟ ʭʠʣʷʜʦʣʝʪʠʷʪʘ, ʧʦʷʚʘʪʘ ʥʘ ʢʥʠʛʠʪʝ ʠ ʢʥʠʛʦʧʝʯʘʪʘʥʝʪʦ, 
ʦʪʜʝʣʥʠʪʝ ʝʪʘʧʠ ʚ ʧʝʯʘʪʥʦʪʦ ʜʝʣʦ, ʢʘʢʪʦ ʠ ʩʲʱʥʦʩʪʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ 
ʪʠʧʦʛʨʘʬʠʷ. 

¶ ʃʧʥʨʷʫʳʩʦʙ ʜʩʙʭʡʣʙ 

ɼʠʩʮʠʧʣʠʥʘʪʘ ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʟʘʧʦʟʥʘʝ ʩʪʫʜʝʥʪʠʪʝ ʩ 
ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʥʘ ʠʟʛʨʘʞʜʘʥʝ ʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʠʪʝ 
ʢʦʤʧʶʪʲʨʥʠ ʛʨʘʬʠʯʥʠ ʩʠʩʪʝʤʠ ʠ ʜʘ ʩʝ ʜʘʜʘʪ ʧʦʟʥʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ 
ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʛʝʦʤʝʪʨʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 
ʦʙʝʢʪʠ ʠ ʛʨʘʬʠʯʥʠ ʜʦʢʫʤʝʥʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʧʶʪʲʨ. ʈʘʟʛʣʝʞʜʘʪ ʩʝ 
ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʠ ʧʦʜʭʦʜʠ ʟʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʜʚʫʤʝʨʥʠ ʠ ʪʨʠʤʝʨʥʠ 
ʦʙʝʢʪʠ, ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʨʝʘʣʠʩʪʠʯʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʦʙʝʢʪʠ ʠ 
ʩʮʝʥʠ. ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʚ ʠʟʜʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ ʠ 
ʧʨʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʤʫʣʪʠʤʝʜʠʡʥʠ ʩʠʩʪʝʤʠ, WEB ʜʠʟʘʡʥ, ʘʥʠʤʘʮʠʷ ʠ ʜʨ. 

¶ ʇʚʩʙʚʧʫʣʙ ʦʙ ʯʡʭʩʧʛʡ ʡʠʧʚʩʙʟʞʦʡʸ 

ɼʠʩʮʠʧʣʠʥʘʪʘ ʆʙʨʘʙʦʪʢʘ ʥʘ ʮʠʬʨʦʚʠ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘʧʦʟʥʘʚʘ ʩʪʫʜʝʥʪʠʪʝ 
ʩ ʦʩʥʦʚʥʠʪʝ ʧʨʦʙʣʝʤʠ ʠ ʧʨʠʥʮʠʧʠ ʚ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʮʠʬʨʦʚʠ ʠʟʦʙʨʘʞʝʥʠʷ. 
ʀʟʫʯʘʚʘ ʩʝ ʥʝʦʙʭʦʜʠʤʘʪʘ ʪʝʦʨʠʷ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʠʛʥʘʣʠʪʝ, ʩʚʲʨʟʘʥʘ ʩ 
ʧʨʦʙʣʝʤʘʪʠʢʘʪʘ ʥʘ ʜʠʩʮʠʧʣʠʥʘʪʘ. ʈʘʟʛʣʝʞʜʘʪ ʩʝ ʚʲʧʨʦʩʠ, ʩʚʲʨʟʘʥʠ ʩ 
ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʮʠʬʨʦʚʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʘʨʘʤʝʪʨʠʪʝ, ʦʧʨʝʜʝʣʷʱʠ ʢʘʯʝʩʪʚʦʪʦ 
ʠʤ ʠ ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʤʝʪʦʜʠ ʠ ʧʦʜʭʦʜʠ ʟʘ ʮʠʬʨʦʚʘ ʦʙʨʘʙʦʪʢʘ. 
ʈʘʟʛʣʝʞʜʘʥʠʪʝ ʚʲʧʨʦʩʠ ʟʘʩʷʛʘʪ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠʪʝ ʚ ʧʨʘʢʪʠʢʘʪʘ ʧʨʦʙʣʝʤʠ ʠ 
ʟʘʜʘʯʠ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʮʠʬʨʦʚʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʆʪʜʝʣʷ ʩʝ 
ʚʥʠʤʘʥʠʝ ʠ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ ʢʦʤʧʨʝʩʠʨʘʥʝ ʥʘ ʨʘʩʪʝʨʥʠ ʛʨʘʬʠʯʥʠ ʠʟʦʙʨʘʞʝʥʠʷ.  

¶ ʇʪʦʧʛʡ ʦʙ ʡʠʝʙʫʞʤʪʣʙʫʙ ʪʡʪʫʞʥʙ LaTeX 

ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʜʠʩʮʠʧʣʠʥʘʪʘ ʆʩʥʦʚʠ ʥʘ ʠʟʜʘʪʝʣʩʢʘʪʘ ʩʠʩʪʝʤʘ LaTeX 
ʠʤʘ ʟʘ ʮʝʣ ʠʟʫʯʘʚʘʥʝ ʥʘ ʦʩʥʦʚʠʪʝ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʠʟʜʘʪʝʣʩʢʘ ʩʠʩʪʝʤʘ LaTeX 
ʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʜʦʢʫʤʝʥʪʠ 
ʚ ʨʘʟʣʠʯʥʠ ʥʘʫʯʥʠ ʦʙʣʘʩʪʠ ʟʘ ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʭʘʨʪʠʷ, ʝʣʝʢʪʨʦʥʝʥ ʥʦʩʠʪʝʣ ʠ ʚ 
ʀʥʪʝʨʥʝʪ. ʈʘʟʛʣʝʞʜʘʪ ʩʝ ʧʨʘʚʠʣʘʪʘ ʟʘ ʦʬʦʨʤʷʥʝ ʥʘ ʥʘʫʯʝʥ ʜʦʢʫʤʝʥʪ ʠ 
ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ LaTeX-ʜʦʢʫʤʝʥʪʘ. ʀʟʫʯʘʚʘʪ ʩʝ ʨʘʟʥʦʦʙʨʘʟʥʠ ʩʪʠʣʦʚʝ ʟʘ ʧʠʩʘʥʝ 
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ʥʘ ʢʥʠʛʠ, ʩʪʘʪʠʠ, ʧʠʩʤʘ, ʧʨʝʟʝʥʪʘʮʠʠ ʠ ʨʝʚʦʣʶʮʠʦʥʥʘʪʘ ʢʦʥʮʝʧʮʠʷ ʟʘ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʧʮʠʠ ʠ ʧʘʢʝʪʠ. ʀʟʫʯʘʚʘ ʩʝ ʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʧʠʩʘʥʝ ʥʘ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʙʝʢʪʠ (ʬʦʨʤʫʣʠ, ʤʘʪʨʠʮʠ, ʤʘʩʠʚʠ) ʚ ʣʠʥʝʝʥ ʚʠʜ, ʧʘʢʝʪʘ 
AMSLaTeX ʟʘ ʬʦʨʤʘʪʠʨʘʥʝ ʥʘ ʩʣʦʞʥʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʪʨʫʢʪʫʨʠ, ʧʣʘʚʘʱʠ 
ʦʙʝʢʪʠ ï ʬʠʛʫʨʠ ʠ ʪʘʙʣʠʮʠ, ʰʨʠʬʪʦʚʝ, ʪʝʦʨʝʤʠ, ʜʝʬʠʥʠʮʠʠ, ʜʚʫʤʝʨʥʘ ʠ 
ʪʨʠʤʝʨʥʘ ʛʨʘʬʠʢʘ ʩ ʧʘʢʝʪʠʪʝ ʦʪ ʬʘʤʠʣʠʷʪʘ PSTricks. ʉʣʝʜ ʟʘʚʲʨʰʚʘʥʝ ʢʫʨʩʘ 
ʥʘ ʦʙʫʯʝʥʠʝ, ʩʪʫʜʝʥʪʠʪʝ ʫʤʝʷʪ ʜʘ ʩʲʟʜʘʚʘʪ ʩʪʘʪʠʠ, ʢʥʠʛʠ, ʝʣʝʢʪʨʦʥʥʠ ʢʥʠʛʠ ʠ 
beamer ï ʧʨʝʟʝʥʪʘʮʠʠ ʩ ʪʠʧʦʛʨʘʬʩʢʦ ʢʘʯʝʩʪʚʦ ʥʘ ʩʚʝʪʦʚʥʦ ʥʠʚʦ, ʜʘ 
ʬʦʨʤʘʪʠʨʘʪ ʩʣʦʞʥʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʬʦʨʤʫʣʠ, ʜʘ ʩʲʟʜʘʚʘʪ ʛʨʘʬʠʯʥʠ 
ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʩʨʝʜʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ LaTeX, ʜʘ ʛʠ ʚʣʘʛʘʪ ʚ ʩʚʦʠʪʝ ʜʦʢʫʤʝʥʪʠ, 
ʢʘʪʦ ʠʟʚʲʨʰʚʘʪ ʩ ʪʷʭ ʨʘʟʣʠʯʥʠ ʜʝʡʩʪʚʠʷ. ɺ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ ʝ ʚʢʣʶʯʝʥʘ ʠ 
ʨʘʙʦʪʘ ʩ ʘʨʭʠʚʘ ʩʚʦʙʦʜʥʦ ʜʦʩʪʲʧʥʠ ʨʝʩʫʨʩʠ (ʬʘʡʣʦʚʝ, ʧʘʢʝʪʠ, ʜʦʢʫʤʝʥʪʘʮʠʷ ʠ 
ʧʦʱʝʥʩʢʠ ʩʧʠʩʲʮʠ) ʥʘ ʩʠʩʪʝʤʘʪʘ: www.ctan.org  

¶ ʉʞʣʤʙʥʙ 

ʎʝʣʪʘ ʥʘ ʜʠʩʮʠʧʣʠʥʘʪʘ ʈʝʢʣʘʤʘ ʝ ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩʪʫʜʝʥʪʠʪʝ ʩ ʦʙʱʠʪʝ 
ʧʨʠʥʮʠʧʠ, ʚʲʨʭʫ ʢʦʠʪʦ ʩʝ ʛʨʘʜʠ ʩʲʚʨʝʤʝʥʥʘʪʘ ʨʝʢʣʘʤʘ, ʜʘ ʩʝ ʠʟʷʩʥʠ ʤʷʩʪʦʪʦ ʠ 
ʨʦʣʷʪʘ ʥʘ ʪʦʟʠ ʚʠʜ ʩʧʝʮʠʘʣʠʩʪʠ ʚʲʚ ʚʝʨʠʛʘʪʘ ʦʪ ʧʨʦʮʝʜʫʨʠ (ʧʣʘʥʠʨʘʥʝ, 
ʩʲʟʜʘʚʘʥʝ ʠ ʨʝʘʣʠʟʘʮʠʷ) ʚ ʨʝʢʣʘʤʥʘʪʘ ʜʝʡʥʦʩʪ. ʆʩʥʦʚʥʠʪʝ ʟʘʜʘʯʠ ʩʝ ʩʚʝʞʜʘʪ 
ʜʦ ʫʩʚʦʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʨʝʢʣʘʤʥʘʪʘ ʧʨʘʢʪʠʢʘ, 
ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʩʧʝʮʠʘʣʠʩʪʠʪʝ, ʦʙʫʯʘʚʘʥʠ ʚ ʩʧʝʮʠʘʣʥʦʩʪʪʘ ʀʊʀɼ. ʆʩʥʦʚʥʠʪʝ 
ʥʘʧʨʘʚʣʝʥʠʷ, ʚʲʨʭʫ ʢʦʠʪʦ ʩʝ ʘʢʮʝʥʪʠʨʘ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʧʦ 
ʜʠʩʮʠʧʣʠʥʘʪʘ ʩʘ: ʦʙʱʠ ʪʝʦʨʝʪʠʯʥʠ ʧʨʠʥʮʠʧʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝ 
ʥʘ ʨʝʢʣʘʤʘʪʘ (ʦʙʱʘ ʪʝʦʨʠʷ); ʪʚʦʨʯʝʩʢʠ ʧʨʦʮʝʩʠ ʚ ʨʝʢʣʘʤʘʪʘ (ʧʨʦʝʢʪʠʨʘʥʝ ʠ 
ʠʟʧʲʣʥʝʥʠʝ); ʫʧʨʘʚʣʝʥʠʝ (ʤʝʥʠʜʞʤʲʥʪ) ʥʘ ʨʝʢʣʘʤʘʪʘ. 

¶ ʈʬʚʤʡʣʬʛʙʦʞ ʛ ʁʦʫʞʩʦʞʫ ʡ ʞʤʞʣʫʩʧʦʦʡ ʣʦʡʜʡ 

ʎʝʣʪʘ ʥʘ ʜʠʩʮʠʧʣʠʥʘʪʘ ʝ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʜʘ ʟʘʧʦʟʥʘʝ ʩʪʫʜʝʥʪʠʪʝ ʩ 
ʦʩʥʦʚʥʠʪʝ ʝʪʘʧʠ ʧʨʠ ʧʫʙʣʠʢʫʚʘʥʝ ʚ ʀʥʪʝʨʥʝʪ, ʘ ʦʪ ʜʨʫʛʘ ï ʜʘ ʜʘʜʝ 
ʥʝʦʙʭʦʜʠʤʠʪʝ ʪʝʦʨʝʪʠʯʥʠ ʟʥʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʫʤʝʥʠʷ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʩʲʚʨʝʤʝʥʥʠ ʩʠʩʪʝʤʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʢʥʠʛʠ. ɺ 
ʜʠʩʮʠʧʣʠʥʘʪʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʦʩʥʦʚʥʠ ʬʦʨʤʘʪʠ ʟʘ ʝʣʝʢʪʨʦʥʥʠ ʢʥʠʛʠ ʠ ʩʨʝʜʩʪʚʘ 
ʟʘ ʪʷʭʥʦʪʦ ʩʲʟʜʘʚʘʥʝ, ʢʘʢʪʦ ʠ ʥʷʢʦʠ ʦʪ ʥʘʡ-ʠʟʧʦʣʟʚʘʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ 
ʧʫʙʣʠʢʫʚʘʥʝ ʚ ʠʥʪʝʨʥʝʪ ʢʘʪʦ WordPress ʠ DocuWiki. ɺ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ ʩʘ 
ʚʢʣʶʯʝʥʠ ʪʝʤʠʪʝ: ʀʩʪʦʨʠʷ ʥʘ ʧʫʙʣʠʢʫʚʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʢʥʠʛʠ; ʇʨʝʜʠʤʩʪʚʘ 
ʠ ʥʝʜʦʩʪʘʪʲʮʠ ʥʘ ʝʣʝʢʪʨʦʥʥʠʪʝ ʢʥʠʛʠ; ʉʪʘʥʜʘʨʪʠ ʟʘ ʝʣʝʢʪʨʦʥʥʠ ʢʥʠʛʠ; 
ʀʟʠʩʢʚʘʥʠʷ ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʢʥʠʛʠ; ʋʥʠʚʝʨʩʘʣʝʥ ʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥ 
ʩʦʬʪʫʝʨ ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ ʯʝʪʝʥʝ; ʉʲʚʨʝʤʝʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ 
ʧʝʯʘʪʝʥ ʪʝʢʩʪ; ʉʲʚʨʝʤʝʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʢʦʥʚʝʨʪʠʨʘʥʝ ʥʘ ʛʣʘʩ ʚ ʪʝʢʩʪ; 
ʉʲʚʨʝʤʝʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʚʠʟʫʘʣʠʟʘʮʠʷ; ʋʥʠʚʝʨʩʘʣʥʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ 
ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʯʝʪʝʥʝ; ʇʫʙʣʠʢʫʚʘʥʝ ʚ ʀʥʪʝʨʥʝʪ; ɽʣʝʢʪʨʦʥʥʠ ʙʠʙʣʠʦʪʝʢʠ; 
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ʉʠʛʫʨʥʦʩʪ ʧʨʠ ʝʣʝʢʪʨʦʥʥʠʪʝ ʢʥʠʛʠ; ɸʚʪʦʨʩʢʠ ʧʨʘʚʘ ʥʘ ʘʚʪʦʨʠʪʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠ 
ʢʥʠʛʠ. 

¶ ʊʧʭʫʬʞʩ ʛ ʡʠʝʙʫʞʤʪʣʙʫʙ ʝʞʢʦʧʪʫ 

ɼʠʩʮʠʧʣʠʥʘʪʘ ʉʦʬʪʫʝʨ ʚ ʠʟʜʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ ʟʘʧʦʟʥʘʚʘ ʩʪʫʜʝʥʪʠʪʝ ʩ 
ʦʩʥʦʚʠʪʝ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʪʝʢʩʪʦʚʠ ʠ ʠʣʶʩʪʨʘʮʠʦʥʥʠ 
ʤʘʪʝʨʠʘʣʠ ʟʘ ʧʦʣʠʛʨʘʬʠʯʝʩʢʦ ʚʲʟʧʨʦʠʟʚʝʞʜʘʥʝ. ʀʟʫʯʘʚʘʪ ʩʝ ʦʩʥʦʚʥʠʪʝ 
ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʠʟʭʦʜʥʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʦʩʥʦʚʥʠʪʝ ʬʫʥʢʮʠʠ ʠ ʤʝʪʦʜʠ ʥʘ 
ʪʝʢʩʪʦʦʙʨʘʙʦʪʢʘ, ʬʦʨʤʘʪʠʨʘʥʝ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʮʚʝʪʥʠ ʛʨʘʬʠʯʥʠ ʤʘʪʝʨʠʘʣʠ, 
ʢʘʢʪʦ ʠ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʠʤ ʚ ʩʲʚʨʝʤʝʥʥʠ ʢʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ. ʇʦ ʚʨʝʤʝ ʥʘ 
ʫʧʨʘʞʥʝʥʠʷʪʘ ʩʝ ʫʩʚʦʷʚʘ ʨʘʙʦʪʘʪʘ ʩ ʢʦʥʢʨʝʪʥʠ ʩʲʚʨʝʤʝʥʥʠ ʠʟʜʘʪʝʣʩʢʠ 
ʩʠʩʪʝʤʠ ʠ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʨʝʜʥʦ ʧʦ ʩʣʦʞʥʦʩʪ 
ʠʟʜʘʥʠʝ. 

¶ ʋʞʣʪʫʧʧʚʩʙʚʧʫʣʙ ʦʙ ʪʨʞʯʡʙʤʡʠʡʩʙʦʙ ʤʡʫʞʩʙʫʬʩʙ ʪ LaTeX 

ɼʠʩʮʠʧʣʠʥʘʪʘ ʊʝʢʩʪʦʦʙʨʘʙʦʪʢʘ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʣʠʪʝʨʘʪʫʨʘ ʩ LaTeX 
ʟʘʧʦʟʥʘʚʘ ʩʪʫʜʝʥʪʠʪʝ ʩ ʨʘʟʥʦʦʙʨʘʟʥʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʠʟʜʘʪʝʣʩʢʘʪʘ ʩʠʩʪʝʤʘ 
LaTeX ʟʘ ʪʝʢʩʪʦʦʙʨʘʙʦʪʢʘ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʣʠʪʝʨʘʪʫʨʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ, 
ʬʠʟʠʢʘ, ʙʠʦʣʦʛʠʷ, ʭʠʤʠʷ, ʘʩʪʨʦʥʦʤʠʷ, ʝʣʝʢʪʨʦʥʠʢʘ, ʪʝʭʥʠʯʝʩʢʠ ʠ ʢʦʤʧʶʪʲʨʥʠ 
ʥʘʫʢʠ, ʭʫʤʘʥʠʪʘʨʥʠ ʥʘʫʢʠ, ʧʨʘʚʦ, ʠʢʦʥʦʤʠʢʘ, ʦʙʨʘʟʦʚʘʥʠʝ. ɼʠʩʮʠʧʣʠʥʘʪʘ ʝ 
ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ òʆʩʥʦʚʠ ʥʘ ʠʟʜʘʪʝʣʩʢʘʪʘ ʩʠʩʪʝʤʘ LaTeXò.  

¶ ɹʛʫʧʩʪʣʧ ʨʩʙʛʧ 

ʋʯʝʙʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ ñɸʚʪʦʨʩʢʦ ʧʨʘʚʦò ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʟʘʧʦʟʥʘʝ ʩʪʫʜʝʥʪʠʪʝ 
ʩʲʩ ʩʣʝʜʥʠʪʝ ʛʨʫʧʠ ʧʨʦʙʣʝʤʠ ï ʩʲʱʥʦʩʪ ʥʘ ʘʚʪʦʨʩʢʠʪʝ ʧʨʘʚʘ ʢʘʪʦ ʚʠʜ 
ʩʫʙʝʢʪʠʚʥʠ ʧʨʘʚʘ, ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʘʚʪʦʨʩʢʠʪʝ ʧʨʘʚʘ, ʟʘʢʨʠʣʘ ʠ ʟʘʱʠʪʘ ʥʘ 
ʘʚʪʦʨʩʢʠʪʝ ʧʨʘʚʘ, ʘʚʪʦʨʩʢʠ ʧʨʘʚʘ ʚ ʀʥʪʝʨʥʝʪ, ʩʢʣʶʯʚʘʥʝʪʦ ʥʘ ʜʦʛʦʚʦʨʠ ʟʘ 
ʠʟʜʘʪʝʣʩʢʘ ʜʝʡʥʦʩʪ. ʋʯʝʙʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ ʩʲʜʲʨʞʘ ʩʣʝʜʥʠʪʝ ʪʝʤʠ: ʉʲʱʥʦʩʪ 
ʥʘ ʩʫʙʝʢʪʠʚʥʠʪʝ ʧʨʘʚʘ; ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʘʚʪʦʨʩʢʠʪʝ ʧʨʘʚʘ ʢʘʪʦ ʚʠʜ 
ʩʫʙʝʢʪʠʚʥʠ ʧʨʘʚʘ; ʀʟʪʦʯʥʠʮʠ ʥʘ ʘʚʪʦʨʩʢʦʪʦ ʧʨʘʚʦ; ʆʩʥʦʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ 
ʘʚʪʦʨʩʢʠʪʝ ʧʨʘʚʘ; ʀʥʜʫʩʪʨʠʘʣʥʘ ʠ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ; ʉʲʜʝʙʥʘ 
ʟʘʱʠʪʘ ʥʘ ʘʚʪʦʨʩʢʠʪʝ ʧʨʘʚʘ; ʀʟʚʲʥʩʲʜʝʙʥʘ ʟʘʱʠʪʘ ʥʘ ʘʚʪʦʨʩʢʠʪʝ ʧʨʘʚʘ; 
ɺʠʜʦʚʝ ʘʚʪʦʨʩʢʠ ʧʨʘʚʘ; ɿʘʱʠʪʘ ʥʘ ʧʘʪʝʥʪʠ; ɺʠʨʪʫʘʣʥʠ ʘʚʪʦʨʩʢʠ ʧʨʘʚʘ; 
ʉʢʣʶʯʚʘʥʝ ʥʘ ʜʦʛʦʚʦʨʠ ʟʘ ʠʟʜʘʪʝʣʩʢʘ ʜʝʡʥʦʩʪ; ɿʘʢʨʠʣʘ ʥʘ ʘʚʪʦʨʩʢʠʪʝ ʧʨʘʚʘ ʚ 
ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ. 

¶ WEB ð ʝʡʠʙʢʦ ʡ ʥʬʤʫʡʥʞʝʡʸ 

ɼʠʩʮʠʧʣʠʥʘʪʘ Web-ʜʠʟʘʡʥ ʠ ʤʫʣʪʠʤʝʜʠʷ ʠʤʘ ʟʘ ʦʩʥʦʚʥʘ ʮʝʣ ʜʘ ʚʲʚʝʜʝ 
ʩʪʫʜʝʥʪʠʪʝ ʚ ʤʘʪʝʨʠʷʪʘ ʥʘ ʫʝʙ-ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʩʨʝʜʩʪʚʘ 
ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʠ ʢʦʤʫʥʠʢʘʮʠʠ ʚ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʢʘʢʪʦ ʠ 
ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ. 
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ʌʦʢʫʩʲʪ ʥʘ ʜʠʩʮʠʧʣʠʥʘʪʘ ʝ ʧʨʝʜʠ ʚʩʠʯʢʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʜʠʥ ʧʨʦʧʝʜʝʚʪʠʯʝʥ 
ʢʫʨʩ ʜʘ ʩʝ ʧʨʠʜʦʙʠʷʪ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʟʘ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʪʘʟʠ 
ʤʝʜʠʷ ʩ ʦʛʣʝʜ ʦʙʱʦʪʦ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʨʲʢʦʚʦʜʝʥʝ ʥʘ ʧʦʜʦʙʥʠ ʧʨʦʝʢʪʠ ʚ 
ʨʘʤʢʠʪʝ ʥʘ ʧʦ-ʦʙʱʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʢʘʤʧʘʥʠʠ. ʇʨʝʜʚʠʞʜʘ ʩʝ ʚ ʨʘʙʦʪʘʪʘ ʧʦ 
ʢʦʥʢʨʝʪʥʠ ʧʨʦʝʢʪʠ ʜʘ ʩʝ ʫʩʚʦʷʪ ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʥʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦʜʦʙʝʥ 
ʧʨʦʜʫʢʪ ʠ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʥʫʞʥʘʪʘ ʧʨʦʝʢʪʥʘ ʢʫʣʪʫʨʘ ʚ ʪʘʟʠ ʦʙʣʘʩʪ. 

¶ ʊʨʞʯʡʙʤʡʠʡʩʙʦ ʙʦʜʤʡʢʪʣʡ ʞʠʡʣ 

ɼʠʩʮʠʧʣʠʥʘʪʘ ʉʧʝʮʠʘʣʠʟʠʨʘʥ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʠʟʛʨʘʜʠ ʫ 
ʤʘʛʠʩʪʨʠʪʝ ʦʩʥʦʚʝʥ ʥʘʙʦʨ ʦʪ ʢʦʤʫʥʠʢʘʪʠʚʥʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʝʟʠʢʦʚʠ ʫʤʝʥʠʷ 
ʟʘ ʧʦʣʟʚʘʥʝ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʣʠʪʝʨʘʪʫʨʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʟʜʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ ʠ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʦʙʱʫʚʘʥʝ. 
ɼʠʩʮʠʧʣʠʥʘʪʘ ʩʝ ʠʟʫʯʘʚʘ ʦʪ ʩʪʫʜʝʥʪʠ ʩ ʤʥʦʛʦ ʜʦʙʨʠ ʥʘʯʘʣʥʠ ʟʥʘʥʠʷ ʧʦ 
ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ. ɼʠʩʮʠʧʣʠʥʘʪʘ ʩʲʯʝʪʘʚʘ ʦʙʱʦʬʫʥʢʮʠʦʥʘʣʝʥ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ ʟʘ 
ʩʨʝʜʥʦ ʥʘʧʨʝʜʥʘʣʠ ʠ ʥʷʢʦʠ ʦʩʥʦʚʥʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʟʥʘʥʠʷ ʦʪ ʦʙʣʘʩʪʪʘ ʥʘ 
ʩʲʚʨʝʤʝʥʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ.  

4. ʉʞʙʤʡʠʙʯʡʸ ʦʙ ʥʙʜʡʪʫʩʡʫʞ ʨʧ ʣʧʥʨʷʫʳʩʦʡ ʡʠʝʙʫʞʤʪʣʡ ʪʡʪʫʞʥʡ 

ɿʘʚʲʨʰʠʣʠʪʝ ʤʘʛʠʩʪʲʨʩʢʘʪʘ ʩʪʝʧʝʥ ʥʘ ʩʧʝʮʠʘʣʥʦʩʪʪʘ Ăʀʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʟʜʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪò ʚʣʘʜʝʷʪ ʦʩʥʦʚʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ʩ ʧʨʠʣʦʞʝʥʠʝ ʚ ʠʟʜʘʪʝʣʩʢʠʷ ʙʠʟʥʝʩ ʠ ʧʦʟʥʘʚʘʪ ʮʝʣʠʷ ʪʝʭʥʦʣʦʛʠʯʝʥ 
ʧʨʦʮʝʩ ʥʘ ʩʲʟʜʘʚʘʥʝ ʠ ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʠʟʜʘʪʝʣʩʢʠ ʧʨʦʜʫʢʪ. ʊʝ ʠʤʘʪ ʫʤʝʥʠʷ ʟʘ 
ʨʘʙʦʪʘ ʩ ʪʝʢʩʪ ʠ ʛʨʘʬʠʢʘ, ʟʘ ʩʪʠʣʦʚʦ ʨʝʜʘʢʪʠʨʘʥʝ ʥʘ ʠʟʜʘʥʠʷ, ʧʦʟʥʘʚʘʪ 
ʟʘʢʦʥʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʢʥʠʛʦʠʟʜʘʚʘʥʝʪʦ ʠ ʘʚʪʦʨʩʢʦʪʦ ʧʨʘʚʦ. ʇʦʟʥʘʚʘʡʢʠ 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʠʟʜʘʪʝʣʩʢʠʪʝ ʩʠʩʪʝʤʠ, ʪʝ ʤʦʛʘʪ ʜʘ ʠʟʙʠʨʘʪ ʥʘʡ-ʧʦʜʭʦʜʷʱʠʷ 
ʩʦʬʪʫʝʨ ʟʘ ʪʝʢʩʪʦʦʙʨʘʙʦʪʢʘ ʥʘ ʤʘʪʝʨʠʘʣ ʦʪ ʢʦʥʢʨʝʪʥʘ ʦʙʣʘʩʪ ʥʘ ʟʥʘʥʠʝʪʦ.  

ɿʘʚʲʨʰʠʣʠʪʝ ʤʘʛʠʩʪʲʨʩʢʘ ʩʪʝʧʝʥ ʥʘ ʩʧʝʮʠʘʣʥʦʩʪʪʘ Ăʀʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʟʜʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪò ʩʘ ʪʲʨʩʝʥʠ ʩʧʝʮʠʘʣʠʩʪʠ ʦʪ ʠʟʜʘʪʝʣʩʪʚʘ, 
ʬʠʨʤʠ ʟʘ ʧʝʯʘʪʥʠ ʠʟʜʘʥʠʷ, ʨʝʢʣʘʤʥʠ ʘʛʝʥʮʠʠ, ʩʦʬʪʫʝʨʥʠ ʬʠʨʤʠ ʟʘ ʩʲʟʜʘʚʘʥʝ 
ʠ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʫʯʝʙʥʠ ʠ ʨʝʢʣʘʤʥʠ ʤʘʪʝʨʠʘʣʠ, ʮʝʥʪʨʦʚʝ ʟʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʢʫʣʪʫʨʥʠ ʠ ʥʘʫʯʥʠ ʠʥʩʪʠʪʫʮʠʠ (ʙʠʙʣʠʦʪʝʢʠ, 
ʫʥʠʚʝʨʩʠʪʝʪʠ, ʤʫʟʝʠ, ʫʯʠʣʠʱʘ, ʣʘʙʦʨʘʪʦʨʠʠ, ʠʟʯʠʩʣʠʪʝʣʥʠ ʮʝʥʪʨʦʚʝ, 
ʤʠʥʠʩʪʝʨʩʪʚʘ, ʜʲʨʞʘʚʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ) ʠ ʜʨ. 

ʀʙʣʤʷʰʞʦʡʞ 

ʉʲʩ ʩʚʦʠʪʝ ʩʲʚʨʝʤʝʥʥʠ ʠ ʠʥʪʝʨʝʩʥʠ, ʥʘʩʠʪʝʥʘ ʠ ʩ ʢʘʯʝʩʪʚʝʥʦ ʩʲʜʲʨʞʘʥʠʝ 
ʠ ʧʨʘʛʤʘʪʠʟʲʤ ʫʯʝʙʥʠ ʧʣʘʥ ʠ ʧʨʦʛʨʘʤʠ, ʥʦʚʘʪʘ ʩʧʝʮʠʘʣʥʦʩʪ Ăʀʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʟʜʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪò ʩʝ ʚʧʠʩʚʘ ʫʩʧʝʰʥʦ ʚ ʙʲʣʛʘʨʩʢʦʪʦ 
ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʟʘʧʲʣʚʘ ʝʜʥʘ ʧʘʟʘʨʥʘ ʥʠʰʘ ʚ 
ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʩʪʫʜʝʥʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 
ʠʟʜʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ. ʇʨʝʜʩʪʦʠ ʦʱʝ ʨʘʙʦʪʘ ʧʦ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʫʯʝʙʥʠʷ 
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ʧʣʘʥ ʠ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ, ʜʠʛʠʪʘʣʠʟʠʨʘʥʝ ʥʘ ʢʫʨʩʦʚʝʪʝ ʠ ʚʲʚʝʞʜʘʥʝ ʚ 
ʙʲʜʝʱʝ ʠ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʘ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ. 
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ʁʆʋɾɼʉʁʉɹʆɹ ʊʉɾɽɹ ʀɹ ɾʄɾʃʋʉʇʆʆʇ ʇɺʌʐɾʆʁɾ ð 
ʃʇʆʏɾʈʏʁʘ ʁ ʊʓɻʉɾʅɾʆʆʇ ʊʓʊʋʇʘʆʁɾ ɻ ɺʓʄɼɹʉʁʘ  

(ʈʉʁʅɾʉʓʋ ʆɹ ʌʆʁɺʁʋ) 

ʧʨʦʬ. ʜ-ʨ ʂʨʠʩʪʠʥʘ ɺʲʨʙʘʥʦʚʘ-ɼʝʥʯʝʚʘ 

ʋʅʀɹʀʊ, ʉʦʬʠʷ 1784, ʙʫʣ. ñʎʘʨʠʛʨʘʜʩʢʦ ʰʦʩʝò ˉ 119 

ʈʝʟʶʤʝ: ʂʦʥʮʝʧʮʠʷʪʘ ʟʘ ʠʥʪʝʛʨʠʨʘʥʘ ʩʨʝʜʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʝ ʩʣʝʜʩʪʚʠʝ 
ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʃʠʩʘʙʦʥʩʢʘʪʘ ʩʪʨʘʪʝʛʠʷ ʠ ɹʦʣʦʥʩʢʠʷ ʧʨʦʮʝʩ ʚ ʩʠʣʥʦ 
ʧʨʦʤʝʥʝʥʠʪʝ ʫʩʣʦʚʠʷ ʟʘ ʪʷʭʥʦʪʦ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ï ʠʢʦʥʦʤʠʯʝʩʢʘ ʢʨʠʟʘ, 
ʠʟʧʨʝʚʘʨʚʘʱʦ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʚʠʩʦʢʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʦʙʫʯʝʥʠʝ ʚ ʙʠʟʥʝʩʘ ʠ ʩʲʦʪʚʝʪʥʦ 
ʤʝʨʢʠʪʝ, ʢʦʠʪʦ ʩʝ ʚʟʝʤʘʪ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʠʟʦʩʪʘʚʷʥʝʪʦ ʚ ʩʦʮʠʘʣʥʘʪʘ ʩʬʝʨʘ. ɺ 
ʩʪʘʪʠʷʪʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ʠʥʪʝʛʨʠʨʘʥʘʪʘ ʩʨʝʜʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ 
ʦʙʫʯʝʥʠʝ ï ʢʘʪʦ ʧʨʦʜʲʣʞʝʥʠʝ ʠ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʚʠʨʪʫʘʣʥʦ ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʢʘʪʦ ʘʚʪʦʥʦʤʝʥ ʧʨʦʝʢʪ, ʨʘʟʨʘʙʦʪʚʘʥ ʚ 
ʋʥʠɹʀʊ ʚ ʧʘʨʪʥʴʦʨʩʪʚʦ ʩ IT ʬʠʨʤʘ ʠ ʜʨʫʛʠ ʚʠʩʰʠ ʫʯʠʣʠʱʘ. 
ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʘʥʘʣʠʟʲʪ ʠ ʦʮʝʥʢʘʪʘ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠ 
ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʝʛʦʚʦʪʦ ʨʝʘʣʠʟʠʨʘʥʝ ʚ ʋʥʠɹʀʊ, ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʩʘ ʦʩʥʦʚʥʠʪʝ 
ʧʨʦʙʣʝʤʠ ʠ ʩʘ ʠʟʚʝʜʝʥʠ ʧʨʠʦʨʠʪʝʪʠʪʝ, ʢʦʠʪʦ ʩʝ ʩʣʝʜʚʘʪ, ʟʘ ʜʘ ʩʝ ʧʨʝʦʜʦʣʝʝ 
ʠʟʦʩʪʘʚʘʥʝʪʦ ʦʪ ʚʠʩʦʢʠʪʝ ʧʦʩʪʠʞʝʥʠʷ ʫ ʥʘʩ ʠ ʩʲʦʪʚʝʪʥʦ ʜʘ ʩʝ ʭʘʨʤʦʥʠʟʠʨʘ 
ʩʲʟʜʘʚʘʥʦʪʦ ʘʚʪʦʥʦʤʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ ʥʘʮʠʦʥʘʣʥʦʪʦ ʠ ʝʚʨʦʧʝʡʩʢʦʪʦ. 
ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʜʦʙʨʠʪʝ ʧʨʘʢʪʠʢʠ ʫ ʥʘʩ, ʢʦʠʪʦ ʩʘ ʘʜʘʧʪʠʨʘʥʠ ʟʘ ʫʩʣʦʚʠʷʪʘ ʥʘ ʝʜʠʥ 
ʤʘʣʲʢ ʫʥʠʚʝʨʩʠʪʝʪ, ʢʘʪʦ ʩʘ ʩʲʠʟʤʝʨʝʥʠ ʩ ʧʦʩʪʠʞʝʥʠʷʪʘ ʚ ʩʨʦʜʥʠ ʚʠʩʰʠ ʫʯʠʣʠʱʘ ʚ 
ɽʚʨʦʧʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʧʣʘʪʬʦʨʤʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ 

 

ʇʨʝʜʠ ʧʦʚʝʯʝ ʦʪ eʜʥʘ ʛʦʜʠʥʘ ʉʲʚʝʪʲʪ ʧʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʤʣʘʜʝʞ, ʢʫʣʪʫʨʘ ʠ 
ʩʧʦʨʪ ʚ ɹʨʶʢʩʝʣ ʧʨʠʝ ɿʘʢʣʶʯʝʥʠʷ ʟʘ ʨʦʣʷʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʦʙʫʯʝʥʠʝʪʦ ʟʘ 
ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʉʪʨʘʪʝʛʠʷʪʘ Ăɽʚʨʦʧʘ 2020ò, ʩʲʧʨʦʚʦʜʝʥʠ ʦʪ ʧʨʠʟʠʚʠʪʝ ʥʘ 
ʝʚʨʦʧʝʡʩʢʠʷʪ ʢʦʤʠʩʘʨ ʧʦ ʦʙʨʘʟʦʚʘʥʠʝ ɸʥʜʨʫʣʘ ɺʘʩʠʣʠʫ ʟʘ ʨʝʬʦʨʤʠ ʠ 
ʤʦʜʝʨʥʠʟʘʮʠʷ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. [1] 

ɼʲʣʛʦʩʨʦʯʥʠʪʝ ʮʝʣʠ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʜʚʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʧʨʦʙʣʝʤʠ ʥʘ 
ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʢʘʯʝʩʪʚʝʥ ʯʦʚʝʰʢʠ ʧʦʪʝʥʮʠʘʣ ʟʘ ʠʢʦʥʦʤʠʢʘʪʘ ʥʘ ʟʥʘʥʠʝʪʦ: 

1. ɿʘʩʪʘʨʷʚʘʱʦʪʦ ʥʘʩʝʣʝʥʠʝ ʥʘ ɽʚʨʦʧʘ 

2. ɹʣʠʟʦ 30% ʦʪʧʘʜʘʱʠ ʫʯʝʥʠʮʠ ʦʪ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ 

ʇʨʝʜʣʦʞʝʥʠʪʝ ʚʦʜʝʱʠ ʠʥʠʮʠʘʪʠʚʠ ʥʘ Ăɽʚʨʦʧʘ 2020ò ʩʘ ʦʪ ʦʩʦʙʝʥʦ 
ʟʥʘʯʝʥʠʝ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʦʙʫʯʝʥʠʝʪʦ ï ʠʥʠʮʠʘʪʠʚʘʪʘ Ăʄʣʘʜʝʞʪʘ ʚ 
ʜʚʠʞʝʥʠʝò ʠ ʠʥʠʮʠʘʪʠʚʘʪʘ Ăʇʨʦʛʨʘʤʘ ʟʘ ʥʦʚʠ ʫʤʝʥʠʷ ʠ ʨʘʙʦʪʥʠ ʤʝʩʪʘò ʠʤʘʪ ʟʘ 
ʚʪʦʨʠʯʝʥ ʝʬʝʢʪ ʠ ʟʘʩʠʣʚʘʥʝʪʦ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʦʙʤʝʥʘ ʥʘ 
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ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʧʦʤʝʞʜʫ ʩʠ ʠ ʱʝ ʧʦʜʧʦʤʦʛʥʘʪ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʤʝʞʜʫ 
ʠʥʩʪʠʪʫʮʠʠʪʝ ʟʘ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʠʥʩʪʠʪʫʪʠ ʠ 
ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʩ ʦʛʣʝʜ ʫʢʨʝʧʚʘʥʝ ʥʘ ʪʨʠʲʛʲʣʥʠʢʘ ʥʘ ʟʥʘʥʠʝʪʦ ʢʘʪʦ ʦʩʥʦʚʘ ʥʘ 
ʧʦ-ʠʥʦʚʘʪʠʚʥʘ ʠ ʪʚʦʨʯʝʩʢʘ ʠʢʦʥʦʤʠʢʘ.  

ʉʪʘʨʪʠʨʘʣʘʪʘ ɽʚʨʦʧʝʡʩʢʘ ʀʥʠʮʠʘʪʠʚʘ ʟʘ ʝ-ʦʙʨʘʟʦʚʘʥʠʝ (the e-Learning 
Initiative) ʩʝ ʩʲʩʨʝʜʦʪʦʯʘʚʘ ʚ ʩʣʝʜʥʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

- ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʩʥʘʙʜʷʚʘʥʝ ʩ ʦʙʦʨʫʜʚʘʥʝ ʠ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ 
ʜʦʩʪʲʧʘ ʜʦ ʠʥʪʝʨʥʝʪ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ, ʫʯʠʣʠʱʘʪʘ, ʮʝʥʪʨʦʚʝʪʝ ʟʘ 
ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʦʙʫʯʝʥʠʝ ʠ ʜʨ. ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ; 

- ʦʙʫʯʝʥʠʝ ʟʘ ʨʘʙʦʪʘ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʚʩʠʯʢʠ ʥʠʚʘ ï 
ʫʯʝʥʠʮʠʪʝ, ʩʪʫʜʝʥʪʠʪʝ, ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, ʨʘʙʦʪʝʱʠʪʝ ʚ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʜʨ. 

- ʢʘʯʝʩʪʚʝʥʠ ʤʫʣʪʠʤʝʜʠʡʥʠ ʫʩʣʫʛʠ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʝʥʦ 
ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ 

- ʩʲʟʜʘʚʘʥʝ ʠ ʩʚʲʨʟʚʘʥʝ ʥʘ ʮʝʥʪʨʦʚʝ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ï ʩʚʲʨʟʚʘʥʝ 
ʚ ʤʨʝʞʘ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʠ, ʫʯʠʣʠʱʘ, ʮʝʥʪʨʦʚʝ ʟʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʦ ʦʙʫʯʝʥʠʝ 
ʠ ʢʫʣʪʫʨʥʠ ʮʝʥʪʨʦʚʝ ʟʘ ʦʙʤʝʥ ʥʘ ʦʧʠʪ, ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ 
ʜʠʩʪʘʥʮʠʦʥʥʦ ʧʨʝʧʦʜʘʚʘʥʝ ʠ ʦʙʫʯʝʥʠʝ 

ʇʣʘʥʲʪ ʟʘ ʜʝʡʩʪʚʠʝ Ăʝ-ɽʚʨʦʧʘò (eEurope Action Plan) ʝ ʨʘʟʨʘʙʦʪʝʥ ʚ 
ʧʦʜʢʨʝʧʘ ʥʘ ʪʘʟʠ ʠʥʠʮʠʘʪʠʚʘ ʠ ʦʯʝʨʪʘʚʘ ʥʷʢʦʣʢʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʦʙʣʘʩʪʠ ʟʘ 
ʜʝʡʩʪʚʠʝ ʧʦ ʦʙʱʠʪʝ ʟʘ ɽʉ ʧʨʠʦʨʠʪʝʪʠ ʠ ʮʝʣʠ. ʅʷʢʦʠ ʦʪ ʪʷʭ ʩʘ ʧʨʷʢʦ ʩʚʲʨʟʘʥʠ 
ʩ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʘ ʜʨʫʛʠ ʩ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠ ʦʙʫʯʝʥʠʝʪʦ ʧʨʝʟ 
ʮʝʣʠʷ ʞʠʚʦʪ. ʎʝʣʠʪʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʣʘʥʘ ʩʝ ʦʩʥʦʚʘʚʘʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ 
ʚʩʠʯʢʠ ʯʣʝʥʦʚʝ ʥʘ ʝ-ʦʙʱʝʩʪʚʦʪʦ ʜʘ ʨʘʟʧʦʣʘʛʘʪ ʩ ʜʦʩʪʲʧ ʠ ʫʤʝʥʠʷ ʟʘ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʘʡ-ʦʙʱʦ ʚʢʣʶʯʚʘʪ 
ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʫʯʝʙʥʠʪʝ ʟʘʚʝʜʝʥʠʷ ʩ ʜʦʩʪʲʧ ʜʦ ʠʥʪʝʨʥʝʪ, ʧʦʚʠʰʘʚʘʥʝ ʥʘ 
ʟʥʘʥʠʷʪʘ ʥʘ ʭʦʨʘʪʘ ʯʨʝʟ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʠʥʚʝʩʪʠʮʠʠʪʝ ʚ ʪʷʭʥʦʪʦ ʨʘʟʚʠʪʠʝ, 
ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʚʩʠʯʢʠ ʛʨʘʞʜʘʥʠ ʟʘ ʨʘʙʦʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ, 
ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʫʤʝʥʠʷʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʟʘ ʨʘʙʦʪʘ ʚ ʜʠʛʠʪʘʣʥʘ ʩʨʝʜʘ; 
ʧʨʝʜʣʘʛʘʥʝ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʫʨʩʦʚʝ, ʚʲʚʝʞʜʘʥʝ ʥʘ 
ʝʣʝʢʪʨʦʥʥʠ ʜʠʧʣʦʤʠ ʠ ʜʨ. 

ʆʙʝʢʪʠʚʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʧʦʩʪʠʛʥʘʪʦʪʦ ʚ ʧʦʩʣʝʜʥʠʪʝ 8 ʛʦʜʠʥʠ ʚ ʠʟʧʲʣʥʝʥʠʝ 
ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʧʨʦʛʨʘʤʘ ñiɹʲʣʛʘʨʠʷò ʧʦʢʘʟʚʘ, ʢʘʢʪʦ ʙʝʰʝ ʢʦʥʩʪʘʪʠʨʘʥʦ ʥʘ 
ʝʞʝʛʦʜʥʠʪʝ ʢʦʥʬʝʨʝʥʮʠʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ, ʯʝ 
ʩʪʨʘʥʘʪʘ ʥʠ ʝ ʜʦʩʪʠʛʥʘʣʘ ʩʨʝʜʥʠʪʝ ʥʠʚʘ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ 
ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʘʟʠ ʧʨʦʛʨʘʤʘ 
ʩʪʘʨʪʠʨʘʭʘ ʧʝʪ ʧʨʦʝʢʪʘ, ʥʘʩʦʯʝʥʠ ʢʲʤ ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʨʝʞʘ ʦʪ ʦʙʱʝʩʪʚʝʥʠ 
ʪʝʣʝʮʝʥʪʨʦʚʝ ʚ ʮʷʣʘʪʘ ʩʪʨʘʥʘ, ʢʦʤʧʶʪʨʠʟʠʨʘʥʝ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʠʣʠʱʘ, 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʟʘʣʠ ʠ ʩʘʡʪʦʚʝ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʚ 
ʜʲʨʞʘʚʥʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ, ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʚʠʩʦʢʦʩʢʦʨʦʩʪʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ 
ʤʨʝʞʘ ʤʝʞʜʫ ʫʥʠʚʝʨʩʠʪʝʪʠ ʠ ʥʘʫʯʥʠ ʠʥʩʪʠʪʫʪʠ ʠ ʜʨ. [2] 



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 235 

 

ʉ ʧʦʜʢʨʝʧʘʪʘ ʥʘ ʙʲʣʛʘʨʩʢʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʥʘʫʯʥʠʪʝ ʠ ʙʠʟʥʝʩ ʩʨʝʜʠʪʝ 
ʙʝʰʝ ʨʝʘʣʠʟʠʨʘʥ ʧʨʦʝʢʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʙʲʣʛʘʨʩʢʠ ɺʠʨʪʫʘʣʝʥ ʫʥʠʚʝʨʩʠʪʝʪ ï 
ʥʘʮʠʦʥʘʣʝʥ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʧʦʨʪʘʣ ʢʲʤ ʩʘʡʪʦʚʝʪʝ ʥʘ ʚʩʠʯʢʠ ʨʝʛʠʦʥʘʣʥʠ 
ʫʥʠʚʝʨʩʠʪʝʪʠ. 

ʄʦʜʝʣʲʪ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʝ-ʛʦʪʦʚʥʦʩʪʪʘ ʥʘ ɹʲʣʛʘʨʠʷ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ 
ʠʥʜʝʢʩʠ, ʧʦʢʘʟʘʪʝʣʥʠ ʟʘ ʩʪʝʧʝʥʪʘ ʥʘ ʥʘʚʣʠʟʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ 
ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʱʝʩʪʚʝʥʠʷ ʞʠʚʦʪ. ʉʨʝʜ ʧʝʪʪʝ ʦʩʥʦʚʥʠ 
ʠʥʜʝʢʩʠ, ʝ Ăʝ-ʦʙʨʘʟʦʚʘʥʠʝʪʦò, ʘ ʜʘʥʥʠʪʝ, ʢʦʠʪʦ ʩʝ ʚʢʣʶʯʚʘʪ ʚ ʥʝʛʦ ʩʝ ʦʪʥʘʩʷʪ 
ʜʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ ʠʥʪʝʨʥʝʪ ʠ ʢʦʤʧʶʪʨʠ, ʠʥʪʝʨʥʝʪ ʫʩʣʫʛʠ, ʧʦʪʨʝʙʠʪʝʣʩʢʠ 
ʥʘʚʠʮʠ ʚ ʀʥʪʝʨʥʝʪ, ʦʙʱʝʩʪʚʝʥʠ ʠʥʩʪʠʪʫʮʠʠ ʦʥʣʘʡʥ. 

ʃʙʣʛʡ ʪʙ ʩʞʠʬʤʫʙʫʡʫʞ ʝʧ ʪʞʜʙ? 

ʉʲʛʣʘʩʥʦ ʛʦʜʠʰʥʠʷ ʜʦʢʣʘʜ ñʝ-ɹʲʣʛʘʨʠʷ 2010ò ʥʘ ʌʦʥʜʘʮʠʷʪʘ ʟʘ ʧʨʠʣʦʞʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʢʦʤʫʥʠʢʘʮʠʷ, ʚ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʠʣʠʱʘ ʢʦʤʧʶʪʨʠʪʝ ʠʥʪʝʥʟʠʚʥʦ 
ʥʘʚʣʠʟʘʪ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʜʨʫʛʠ ʫʯʝʙʥʠ ʜʠʩʮʠʧʣʠʥʠ. ɼʦʧʲʣʥʠʪʝʣʥʠ 
ʟʘʪʨʫʜʥʝʥʠʷ ʧʦʨʘʞʜʘ ʠ ʬʘʢʪʘ, ʯʝ ʣʠʧʩʚʘʪ ʤʝʪʦʜʠʯʝʩʢʠ ʫʢʘʟʘʥʠʷ ʢʘʢ 
ʢʦʤʧʶʪʨʠʪʝ ʜʘ ʙʲʜʘʪ ʠʥʪʝʛʨʠʨʘʥʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷʪ ʧʨʦʮʝʩ, ʢʘʢʪʦ ʠ ʯʝ ʩʘʤʦ 6 
% ʦʪ ʙʲʣʛʘʨʩʢʠʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠʤʘʪ ʢʦʤʧʶʪʲʨʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ. ɹʨʦʷʪ ʥʘ 
ʧʦʣʟʚʘʱʠʪʝ ʢʦʤʧʶʪʲʨ ʫʯʠʪʝʣʠ ʜʦʩʪʠʛʘ 12 ï 16%. [3] 

ʂʲʤ 2010 ʛ. ʙʨʦʷʪ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʠʣʠʱʘ ʩ ʀʥʪʝʨʥʝʪ ʩʘʡʪʦʚʝ ʝ ʜʦʩʪʠʛʥʘʣ 
500, ʢʘʪʦ ʥʘʡ-ʛʦʣʷʤ ʝ ʜʝʣʲʪ ʥʘ ʫʯʠʣʠʱʘʪʘ ʚ ʉʦʬʠʷ ï 25%. ʅʘʤʘʣʷʚʘ ʪ. ʥʘʨ. 
ñʧʨʦʧʫʩʥʘ ʜʦʩʪʲʧʥʦʩʪò. 

ʉʪʫʜʝʥʪʠʪʝ ʚ ɹʲʣʛʘʨʠʷ ʩʘ ʝʜʥʠ ʦʪ ʥʘʡ-ʘʢʪʠʚʥʠʪʝ ʀʥʪʝʨʥʝʪ ʧʦʪʨʝʙʠʪʝʣʠ, 
ʩʧʦʨʝʜ ʠʟʥʝʩʝʥʠʪʝ ʚ ʩʪʘʪʠʷʪʘ ʜʘʥʥʠ, ʧʦʚʝʯʝ ʦʪ 63% ʦʪ ʪʷʭ ʫʯʘʩʪʚʘʪ ʚ ʥʷʢʘʢʚʘ 
ʬʦʨʤʘ ʥʘ ʝ-ʦʙʫʯʝʥʠʝ, ʜʦʩʪʲʧʲʪ ʜʦ ʣʝʢʮʠʦʥʥʠʷ ʤʘʪʝʨʠʘʣ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ 
ʝ 38%. ʊʝʟʠ ʧʦʢʘʟʘʪʝʣʠ ʩʲʦʪʚʝʪʩʪʚʘʪ ʠ ʥʘ ʚʠʩʦʢʠʷ ʧʨʦʮʝʥʪ ʨʝʘʣʠʟʠʨʘʥʠ 
ʧʣʘʪʬʦʨʤʠ ʟʘ ʝ-ʦʙʫʯʝʥʠʝ ʚ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ (68%), ʥʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʝ 
ʥʘʧʨʘʚʝʥ ʠʟʚʦʜʘ ʟʘ ʣʠʧʩʘ ʥʘ ʜʦʩʪʘʪʲʯʥʦ ʠ ʢʘʯʝʩʪʚʝʥʦ ʤʫʣʪʠʤʝʜʠʡʥʦ 
ʩʲʜʲʨʞʘʥʠʝ, ʢʦʝʪʦ ʜʘ ʩʝ ʧʨʝʜʣʘʛʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ. 

ɽʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʥʘʡ-ʙʲʨʟʦ ʨʘʟʚʠʚʘʱʘʪʘ ʩʝ 
ʠʥʜʫʩʪʨʠʷ ʚ ʩʚʝʪʘ, ʩʲʩʨʝʜʦʪʦʯʘʚʘʡʢʠ ʛʦʣʷʤ ʯʦʚʝʰʢʠ ʠ ʬʠʥʘʥʩʦʚ ʧʦʪʝʥʮʠʘʣ. 
ɼʠʥʘʤʠʢʘʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʥʝʧʨʝʢʲʩʥʘʪʦʪʦ ʨʘʟʚʠʪʠʝ, ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʠ 
ʧʦʷʚʘ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʫʩʢʦʨʝʥʠʝ ʩʝ ʚʥʘʩʷ ʠ ʦʪ 
ʝʜʥʦʚʨʝʤʝʥʥʘʪʘ ʧʦʷʚʘ ʥʘ ʥʦʚʦʚʲʚʝʜʝʥʠʷ, ʢʦʠʪʦ ʚʟʘʠʤʥʦ ʩʝ ʚʲʟʜʝʡʩʪʚʘʪ ʠ 
ʟʘʜʘʚʘʪ ʜʦʧʲʣʥʠʪʝʣʥʘ ʥʝʦʧʨʝʜʝʣʝʥʦʩʪ, ʱʦ ʩʝ ʢʘʩʘʝ ʟʘ ʧʨʦʛʥʦʟʘ ʟʘ ʙʲʜʝʱʝʪʦ. 

ɺ ʧʦʩʣʝʜʥʠʪʝ ʪʨʠ ʛʦʜʠʥʠ, ʩ ʦʯʘʢʚʘʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘʡ-ʤʘʣʢʦ ʠ ʟʘ 
ʩʣʝʜʚʘʱʠʪʝ ʪʨʠ ʛʦʜʠʥʠ, ʩʝ ʥʘʤʝʩʚʘ ʠ ʜʦʧʲʣʥʠʪʝʣʝʥ ʬʘʢʪʦʨ ï ʬʠʥʘʥʩʦʚʘʪʘ 
ʢʨʠʟʘ, ʢʦʷʪʦ ʧʘʨʘʜʦʢʩʘʣʥʦ ʦʢʘʟʚʘ ʢʘʪʘʣʠʟʠʨʘʱ ʝʬʝʢʪ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ.  
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ʂʘʪʦ ʦʩʥʦʚʥʠ ʪʝʥʜʝʥʮʠʠ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʝ 
ʦʯʝʨʪʘʚʘʪ ʩʣʝʜʥʠʪʝ: 

1. ɼʦʤʠʥʠʨʘʥʝ ʥʘ ʤʦʙʠʣʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʠ ʚ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ 

2. ʀʥʪʝʥʟʠʚʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʭʠʙʨʠʜʥʠ ʤʦʜʝʣʠ ʥʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ 
(ʤʦʙʠʣʥʦ-ʢʦʤʧʶʪʲʨʥʦ ʙʘʟʠʨʘʥʦ) ʚ ɸʬʨʠʢʘ, ʖʞʥʘ ɸʤʝʨʠʢʘ ʠ ʂʠʪʘʡ. 

3. ʄʘʩʦʚʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʧʣʘʪʬʦʨʤʠ ʩ ʦʪʚʦʨʝʥ ʢʦʜ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ. 

ʋʩʧʝʰʥʦ ʨʘʟʚʠʚʘʱʠʪʝ ʩʝ ʪʝʥʜʝʥʮʠʠ ʟʘ ʤʘʩʦʚʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ 
ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʟʘʧʦʯʥʘʣʘ ʦʪ 2010 ʛ. ʩʝ ʦʩʥʦʚʘʚʘʪ ʥʘ ʦʧʪʠʤʘʣʥʦʪʦ 
ʩʲʯʝʪʘʥʠʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʤʦʜʝʣʠ, ʧʣʘʪʬʦʨʤʠ ʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʢʦʥʪʝʥʪ. 

ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʜʦʙʨʠʪʝ ʧʨʘʢʪʠʢʠ ʚ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʠʟʭʦʜʠ ʦʪ ʝʜʠʥʥʘ ʪʝʨʤʠʥʦʣʦʛʠʯʥʘ ʠ ʩʝʤʘʥʪʠʯʥʦ ʦʧʨʝʜʝʣʝʥʘ 
ʙʘʟʘ, ʚʢʣʶʯʚʘʱʘ ʜʝʬʠʥʠʨʘʥʝʪʦ ʥʘ ʧʦʥʷʪʠʷʪʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʨʘʟʦʚʘʥʠʝ, 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʤʦʙʠʣʥʦ ʦʙʫʯʝʥʠʝ. 

ɺʩʠʯʢʠ ʪʝʟʠ ʚʠʜʦʚʝ ʦʙʫʯʝʥʠʷ ʩʝ ʦʩʥʦʚʘʚʘʪ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʧʣʘʪʬʦʨʤʠ 
ʠ ʩʲʦʪʚʝʪʥʦ ʧʨʦʪʠʯʘʱʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʧʦʪʦʮʠ, ʯʠʡʪʦ ʚʠʜ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 
ʤʘʪʝʨʠʘʣʥʘʪʘ ʙʘʟʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʦʙʱʝʩʪʚʦʪʦ, ʢʦʥʢʨʝʪʥʦ ï ʚʠʜʘ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʥʦʩʠʪʝʣʠ. 

ɼʠʩʪʘʥʮʠʦʥʥʘʪʘ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ ʝ ʚʲʟʥʠʢʥʘʣʘ ʧʨʝʜʠ ʜʚʘ ʚʝʢʘ, ʥʦ ʚ 
ʩʲʚʨʝʤʝʥʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʪʦʚʘ ʧʦʥʷʪʠʝ ʩʝ ʚʢʣʶʯʚʘ ʦʥʣʘʡʥ ʢʦʤʧʶʪʲʨʥʦ-
ʙʘʟʠʨʘʥʦ ʦʙʫʯʝʥʠʝ, ʠʥʪʝʛʨʠʨʘʥʦ ʚ ʩʲʚʨʝʤʝʥʥʘʪʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʩʨʝʜʘ, 
ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʦ ʩʝ ʢʘʪʦ ʥʝʧʨʠʩʲʩʪʚʝʥʦ ʦʙʫʯʝʥʠʝ. 

ɽʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘ ʩ ʢʦʤʧʶʪʲʨʥʦ-ʙʘʟʠʨʘʥʦʪʦ ʦʥʣʘʡʥ 
ʦʙʫʯʝʥʠʝ, ʟʘ ʢʦʝʪʦ ʝ ʭʘʨʘʢʪʝʨʥʦ ʠʥʪʝʛʨʘʮʠʷʪʘ ʩʲʩ ʩʧʝʮʠʘʣʥʦ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʟʘ 
ʮʝʣʪʘ ʧʣʘʪʬʦʨʤʠ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʘ ʢʘʪʦ ʢʨʘʡʥʦ ʢʦʤʫʥʠʢʘʮʠʦʥʥʦ 
ʫʩʪʨʦʡʩʪʚʦ. ʄʦʙʠʣʥʦʪʦ ʦʙʫʯʝʥʠʝ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʚʢʣʶʯʚʘʥʝ ʥʘ ʤʦʙʠʣʥʠʪʝ 
ʢʦʤʫʥʠʢʘʮʠʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʟʥʘʥʠʷ, ʥʦ ʩʲʩ ʟʘʜʲʣʞʠʪʝʣʥʦʪʦ 
ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʢʦʤʧʶʪʲʨʘ, ʦʩʠʛʫʨʷʚʘʱ ʩʨʝʜʘʪʘ ʟʘ ʮʷʣʦʩʪʥʠʷ ʦʙʫʯʠʪʝʣʝʥ 
ʧʨʦʮʝʩ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʦʧʠʩʘʥʠʪʝ ʤʦʜʝʣʠ ʥʘ ʦʙʫʯʝʥʠʝ ʥʝ 
ʩʝ ʩʨʝʱʘʪ ʚ ʯʠʩʪ ʚʠʜ. ɺ ʧʦʩʣʝʜʥʠʪʝ 10 ʛʦʜʠʥʠ ʧʨʦʪʠʯʘʪ ʧʨʦʮʝʩʠ ʥʘ ʚʟʘʠʤʥʦ 
ʧʨʦʥʠʢʚʘʥʝ ʥʘ ʦʧʠʩʘʥʠʪʝ ʤʦʜʝʣʠ, ʜʦʦʙʦʛʘʪʷʚʘʥʝʪʦ ʠʤ ʩ ʥʦʚʦʚʲʟʥʠʢʚʘʱʠ 
ʪʝʭʥʦʣʦʛʠʠ, ʠʟʦʙʨʝʪʝʥʠʷ ʠ ʥʘʡ-ʚʝʯʝ ʧʨʦʪʠʯʘʱʠʪʝ ʛʣʦʙʘʣʥʠ ʧʨʦʮʝʩʠ ʚ ʩʦʮʠʫʤʘ, 
ʧʦʨʘʜʠ ʢʦʝʪʦ ʢʘʪʦ ʜʦʤʠʥʠʨʘʱ ʚʠʜ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʭʠʙʨʠʜʥʠʷ ʤʦʜʝʣ ʥʘ 
ʦʙʫʯʝʥʠʝ. 

ʂʦʥʢʨʝʪʠʟʠʨʘʥʝʪʦ ʥʘ ʬʦʨʤʠʪʝ, ʤʝʪʦʜʠʪʝ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤʘ ʠ ʮʷʣʦʩʪʥʦʪʦ 
ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʥʘʩʪʦʷʱʠʷ ʝʪʘʧ ʝ ʤʥʦʛʦ ʩʣʦʞʝʥ 
ʚʲʧʨʦʩ, ʧʨʝʜʚʠʜ ʰʠʨʦʢʦʪʦ ʠʤ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʛʝʦʛʨʘʬʩʢʠ ʧʨʠʟʥʘʢ, 
ʥʘʣʠʯʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʦ ʨʘʚʥʠʱʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʘ, ʦʧʝʨʘʮʠʦʥʥʘ ʠ ʢʘʜʨʦʚʘ 
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ʦʩʠʛʫʨʝʥʦʩʪ, ʠ ʥʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ï ʧʨʠʝʤʩʪʚʝʥʦʩʪ, ʪʨʘʜʠʮʠʠ ʠ ʫʩʣʦʚʠʷ ʟʘ 
ʥʝʛʦʚʦʪʦ ʦʩʲʱʝʩʪʚʷʚʘʥʝ. 

ɺ ʦʙʭʚʘʪʘ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ ʧʦ ʧʨʦʝʢʪ 

Ăʉʨʘʚʥʷʚʘʥʝ ʥʘ ʥʘʙʦʨ ʦʪ ʤʦʜʝʣʠ, ʤʝʪʦʜʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ 
ʦʙʫʯʝʥʠʝ ʢʘʪʦ ʢʦʤʧʦʥʝʥʪ ʥʘ ʠʥʪʝʛʨʠʨʘʥʘʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʨʝʜʘ ʚʲʚ ʚʠʩʰʠʪʝ 
ʫʯʠʣʠʱʘò, TK01/0517/16.02.2009 ʩʘ ʧʨʦʫʯʝʥʠ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʚ ɹʲʣʛʘʨʠʷ, 
ɽʚʨʦʧʘ ʠ ʉɸʑ. 

ʈʩʧʬʰʛʙʦʞ ʦʙ ʝʧʚʩʡ ʨʩʙʣʫʡʣʡ ʛ ɺʳʤʜʙʩʡʸ 

ɽʣʝʢʪʨʦʥʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ɹʲʣʛʘʨʠʷ ʦʪʙʝʣʷʟʘ ʩʚʦʷʪʘ 15 ʛʦʜʠʰʥʠʥʘ, ʢʘʪʦ 
ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʪʦ ʧʨʠʩʲʩʪʚʘ ʚ 
ʧʦʚʝʯʝ ʦʪ 80% ʦʪ ʙʲʣʛʘʨʩʢʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ, ʩʲʦʪʚʝʪʥʦ ʢʘʪʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ, 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ, ʧʨʦʛʨʘʤʥʦ ʚʥʝʜʨʷʚʘʥʝ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʠʨʘʥʝ.  

ʇʦʚʝʯʝ ʦʪ 20 ʙʲʣʛʘʨʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪʠ ʠʤʘʪ ʩʲʟʜʘʜʝʥʠ ʮʝʥʪʨʦʚʝ ʟʘ 
ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʙʫʯʝʥʠʝ ʠ ʫʝʙ-ʧʨʝʜʩʪʘʚʝʥʠ ʮʝʥʪʨʦʚʝ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ. 
ʇʲʨʚʠ ʚ ʧʘʟʘʨʘ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʫ ʥʘʩ ʥʘʚʣʷʟʦʭʘ ʢʨʫʧʥʠ ʢʦʨʧʦʨʘʮʠʠ 
ʠ ʬʠʨʤʠ. 

ʇʨʠʤʝʨ ʟʘ ʫʩʧʝʰʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ eïLearning ʧʨʦʝʢʪʠ ʚ ʤʝʞʜʫʥʘʨʦʜʝʥ 
ʤʘʱʘʙ e ʬʠʨʤʘʪʘ Cisco Systems, ʢʦʷʪʦ ʫʩʧʝʰʥʦ ʩʠ ʧʘʨʪʥʠʨʘ ʠ ʩ 10 
ʦʨʛʘʥʠʟʘʮʠʠ ʦʪ ɹʲʣʛʘʨʠʷ. 

ɽʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʚ ɹʲʣʛʘʨʠʷ ʩʝ ʨʝʘʣʠʟʠʨʘ ʚ ʜʚʝʪʝ ʦʩʥʦʚʥʠ ʬʦʨʤʠ ï 
ʢʘʪʦ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠ ʢʘʪʦ ʧʨʠʩʲʩʪʚʝʥʦ. ʇʨʠʩʲʩʪʚʝʥʦʪʦ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʝ 
ʚ ʨʝʜʦʚʥʘʪʘ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ. 

ʀʥʩʪʠʪʫʮʠʦʥʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʚ ɹʲʣʛʘʨʠʷ ʩʪʘʨʪʠʨʘ 
ʦʪ 2003 ʛ. ʩ ʠʟʛʦʪʚʷʥʝʪʦ ʠ ʚʣʠʟʘʥʝʪʦ ʚ ʩʠʣʘ ʥʘ ʅʘʨʝʜʙʘʪʘ ʟʘ ʜʲʨʞʘʚʥʠʪʝ 
ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʘ ʬʦʨʤʘ 
ʥʘ ʦʙʫʯʝʥʠʝ ʦʪ ʚʠʩʰʠʪʝ ʫʯʠʣʠʱʘ. [5] 

ʈʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʘʪʘ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ ʝ ʚ ʜʚʘ ʚʘʨʠʘʥʪʘ ï 
ʢʘʪʦ ʧʨʠʩʲʩʪʚʝʥʦ ʠ ʢʘʪʦ ʥʝʧʨʠʩʲʩʪʚʝʥʦ ʦʙʫʯʝʥʠʝ, ʩʲʦʪʚʝʪʥʦ ʩ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ 
ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠ ʚ ʜʚʝʪʝ ʬʦʨʤʠ. 

ʀʟʧʦʣʟʚʘʥʠʪʝ ʧʣʘʪʬʦʨʤʠ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʩʘ 
ʚ ʪʨʠ ʢʘʪʝʛʦʨʠʠ: 

1. ʇʣʘʪʬʦʨʤʠ ʩ ʦʪʚʦʨʝʥ ʢʦʜ: Moodle 

2. ʇʣʘʪʬʦʨʤʠ, ʠʟʧʦʣʟʚʘʥʠ ʦʪ ʚʦʜʝʱʠ ʫʥʠʚʝʨʩʠʪʝʪʠ ʚ ʩʚʝʪʘ 

3. ʇʣʘʪʬʦʨʤʠ ï ʩʦʙʩʪʚʝʥʠ ʨʘʟʨʘʙʦʪʢʠ. 

ɺ ʪʘʙʣʠʮʘ 1 ʚ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥ ʚʠʜ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʙʲʣʛʘʨʩʢʠʪʝ 
ʫʥʠʚʝʨʩʠʪʝʪʠ, ʧʨʝʜʣʘʛʘʱʠ ʜʠʩʪʘʥʮʠʦʥʥʘ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʩʲʦʪʚʝʪʥʦ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ. 
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ʊʘʙʣʠʮʘ 1 
ʌʦʡʛʞʩʪʡʫʞʫ ʈʤʙʫʭʧʩʥʙ ɾʤʞʣʫʩʧʦʦʧ ɽʡʪʫʙʦʯʡʧʦʦʧ 

ʅʦʚ ʙʲʣʛʘʨʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʄoodle, VEDA, 
ʀʉɼʆ 

ɼʘ ɼʘ 

ʉʋ ñʉʚ. ʂʣ. ʆʭʨʠʜʩʢʠò ARCADE ɼʘ ɼʘ 

ʄʠʥʥʦ-ʛʝʦʣʦʞʢʠ 
ʫʥʠʚʝʨʩʠʪʝʪ 

ʄoodle ɼʘ ɼʘ 

ʃʝʩʦʪʝʭʥʠʯʝʩʢʠ 
ʫʥʠʚʝʨʩʠʪʝʪ 

ʄoodle ɼʘ ɼʘ 

ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ 
ñɸʥʛʝʣ ʂʲʥʯʝʚò 

e-Learning Shell ɼʘ ɼʘ 

ʖɿʋ ñʅʝʦʬʠʪ ʈʠʣʩʢʠò ʄoodle, Web-
ʙʘʟʠʨʘʥʘ 
ʧʣʘʪʬʦʨʤʘ 

ɼʘ ɼʘ 

ʐʋ ñʂʦʥʩʪʘʥʪʠʥ 
ʇʨʝʩʣʘʚʩʢʠò 

Web-ʙʘʟʠʨʘʥʘ 
ʧʣʘʪʬʦʨʤʘ 

ɼʘ ɼʘ 

ʉʪʦʧʘʥʩʢʘ ʘʢʘʜʝʤʠʷ 
ñɼʠʤʠʪʲʨ ʎʝʥʦʚò ï ʉʚʠʱʦʚ 

Web-ʙʘʟʠʨʘʥʘ 
ʧʣʘʪʬʦʨʤʘ 

ɼʘ ɼʘ 

ʋɸʉɻ Web-ʙʘʟʠʨʘʥʘ 
ʧʣʘʪʬʦʨʤʘ 

ɼʘ ɼʘ 

ʊʋ ï ʉʦʬʠʷ Microsoft Class 
Server 

ɼʘ ɼʘ 

ʊʋ ï ɻʘʙʨʦʚʦ Web-ʙʘʟʠʨʘʥʘ 
ʧʣʘʪʬʦʨʤʘ 

ɼʘ ɼʘ 

ʋʥʠʚʝʨʩʠʪʝʪ ʧʦ ʭʨʘʥʠʪʝʣʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ï ʇʣʦʚʜʠʚ 

Web-ʙʘʟʠʨʘʥʘ 
ʧʣʘʪʬʦʨʤʘ 

ɼʘ ɼʘ 

ɺʊʋ ñʉʚ. ʩʚ. ʂʠʨʠʣ ʠ 
ʄʝʪʦʜʠʡò 

Web-ʙʘʟʠʨʘʥʘ 
ʧʣʘʪʬʦʨʤʘ 

ɼʘ ɼʘ 

ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ 
òʇʘʠʩʠʡ ʭʠʣʝʥʜʘʨʩʢʠò 

PeU 2.0, Web-
ʙʘʟʠʨʘʥʘ 
ʧʣʘʪʬʦʨʤʘ  

ɼʘ ɼʘ 

ʉɺʋɹʀʊ ILIAS ɼʘ ɼʘ 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï 
ʉʦʬʠʷ 

Web-ʙʘʟʠʨʘʥʘ 
ʧʣʘʪʬʦʨʤʘ 

ɼʘ ɼʘ 

ɺʋ ʧʦ ʟʘʩʪʨʘʭʦʚʘʥʝ Web-ʙʘʟʠʨʘʥʘ 
ʧʣʘʪʬʦʨʤʘ 

ɼʘ ɼʘ 

ʋʅʉʉ e-Le@rning  ɼʘ ɼʘ 
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ʁʠʜʩʙʟʝʙʦʞ ʦʙ ʚʙʠʡ ʝʙʦʦʡ ʪ ʝʧʚʩʡ ʨʩʙʣʫʡʣʡ ʡ ʡʦʪʫʩʬʥʞʦʫʡ ʛ ʧʚʤʙʪʫʫʙ ʦʙ 
ʝʡʪʫʙʦʯʡʧʦʦʧʫʧ ʧʚʬʰʞʦʡʞ 

ɺʦʜʝʱʘʪʘ ʢʦʤʧʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ WebEx Cisco 
ʬʦʨʤʫʣʠʨʘ ʩʝʜʝʤ ʩʪʲʧʢʠ ʢʲʤ ʫʩʧʝʭʘ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ. ʀʟʭʦʜʥʦʪʦ 
ʧʦʣʦʞʝʥʠʝ ʟʘ ʬʦʨʤʫʣʠʨʘʥʝ ʥʘ ʪʝʟʠ ʩʪʲʧʢʠ ʝ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠʪʝ 
ʧʨʦʷʚʠ ʥʘ ʧʦʜʧʦʤʘʛʘʱʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʀʂʊ ʚʲʨʭʫ ʤʝʪʦʜʠʪʝ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ. 

1. ʇʨʦʝʢʪʠʨʘʥʝ ʥʘ ʫʯʝʙʥʠ ʢʫʨʩʦʚʝ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʨʘʟʨʘʙʦʪʯʠʮʠ. 

2. ʉʤʝʩʝʥʦ ʦʙʫʯʝʥʠʝ ï ʚʢʣʶʯʚʘʪ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ ʠ ʟʘʥʷʪʠʷ ʚ ʛʨʫʧʘ, 
ʩʠʥʭʨʦʥʥʦ ʠ ʘʩʠʥʭʨʦʥʥʦ ʧʨʝʜʘʚʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ  

3. ʋʯʝʥʝ ʦʥʣʘʡʥ ï ʯʨʝʟ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʫʝʙ-ʢʦʥʬʝʨʝʥʮʠʠ ʩʠʥʭʨʦʥʥʠʪʝ 
ʠʥʜʠʚʠʜʫʘʣʥʠ ʠ ʛʨʫʧʦʚʠ ʟʘʥʷʪʠʷ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʤʷʩʪʦʪʦ ʥʘ ʧʨʦʚʝʞʜʘʥʝ. 

4. ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʝʜʠʥʝʥ ʧʦʜʭʦʜ ï ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʪʦʚʘʨʝʥʦʩʪʪʘ ʥʘ 
ʩʲʪʨʫʜʥʠʮʠʪʝ. 

5. ɿʘʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʫʩʧʝʭʘ ï ʟʘʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʫʩʚʦʝʥʠʪʝ ʟʥʘʥʠʷ ʯʨʝʟ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʪʦʨʝʥʠʝ ʥʘ ʠʟʫʯʘʚʘʥʠʷ ʤʘʪʝʨʠʘʣ. 

6. ʂʦʥʪʨʦʣ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ï ʥʝʧʨʝʢʲʩʥʘʪʦ ʧʦʜʜʲʨʞʘʥʝ ʨʘʚʥʠʱʝʪʦ ʥʘ 
ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ. 

7. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ï ʧʨʠʚʣʠʯʘʥʝ ʥʘ ʩʲʪʨʫʜʥʠʮʠ ʩ ʨʘʟʥʦʦʙʨʘʟʥʦ 
ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ. 

ʂʘʪʦ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʩʘ ʫʪʚʲʨʜʝʥʠ ʝʣʝʢʪʨʦʥʥʦʪʦ ʥʘʩʪʘʚʥʠʯʝʩʪʚʦ, 
ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʫʯʝʙʥʠ ʧʨʦʛʨʘʤʠ, ʪʝʩʪʦʚʝ ʟʘ ʥʘʚʠʮʠ ʠ ʟʥʘʥʠʷ, ʦʥʣʘʡʥ 
ʦʙʩʲʞʜʘʥʝ ʩʣʝʜ ʟʘʥʷʪʠʷʪʘ, ʤʦʙʠʣʥʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʘʜʘʧʪʠʨʘʥʠ ʢʲʤ ʪʷʭ ʤʝʪʦʜʠ 
ʟʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠ, ʚʠʨʪʫʘʣʥʠ ʢʣʘʩʦʚʝ ʩ ʘʨʭʠʚ ʠ ʜʦʩʪʲʧ ʧʨʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪ, ʦʩʥʦʚʘʥʠ ʥʘ ʩʮʝʥʘʨʠʠ ʦʥʣʘʡʥ ʫʯʝʙʥʠ ʧʨʦʛʨʘʤʠ. ʉʲʦʪʚʝʪʥʦ ʥʘʡ-
ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʤʝʪʦʜʠʢʠ ʩʘ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʦʙʠʣʥʠ ʫʩʪʨʦʡʩʪʚʘ, 
ʦʩʠʛʫʨʷʚʘʱʠ ʜʦʩʪʲʧ ʜʦ ʝʣʝʢʪʨʦʥʝʥ ʧʨʝʧʦʜʘʚʘʪʝʣ, ʚʠʨʪʫʘʣʥʠ ʢʣʘʩʦʚʝ, 
ʚʢʣʶʯʠʪʝʣʥʦ ʩʲʟʜʘʚʘʱʠ ʝʬʝʢʪ ʟʘ ʧʦʪʘʧʷʥʝ, ʘʥʘʣʦʛʠʯʥʦ ʥʘ Second Life, 
ʚʢʣʶʯʚʘʱʠ ʫʯʘʩʪʠʝ ʥʘ ʩʲʪʨʫʜʥʠʮʠʪʝ ʚ ʦʥʣʘʡʥ ʜʠʩʢʫʩʠʠ ʩʣʝʜ ʟʘʥʷʪʠʷʪʘ. 
ʇʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟ ʥʘ ʚʠʜʦʚʝʪʝ ʜʝʡʥʦʩʪʠ ʜʘʚʘ ʩʣʝʜʥʦʪʦ ʧʨʦʮʝʥʪʥʦ 
ʨʘʟʧʨʝʜʝʣʝʥʠʝ: 

1. ʇʝʨʩʦʥʘʣʠʟʠʨʘʥʦ ʦʙʫʯʝʥʠʝ (21.4%) 

2. ʈʝʰʝʥʠʝ ʥʘ ʧʨʦʙʣʝʤʠ, ʩʟ̡ʜʘʚʘʥʝ ʥʘ ʟʥʘʥʠʷ (21.3%) 

3. ʉʠʩʪʝʤʘ ʥʘ ʠʟʤʝʨʚʘʥʝ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ (19.4%) 

4. ʄʦʙʠʣʥʦ ʦʙʫʯʝʥʠʝ ʠ ʧʦʜʜʨʲʞʢʘ (18.4%) 

5. ʉʲʟʜʘʚʘʥʝ ʥʘ ʢʦʥʪʝʥʪ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ (17.2%) 

6. ʆʥʣʘʡʥ ʦʙʱʫʚʘʥʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (16.3%) 

7. ʈʝʘʣʠʩʪʠʯʝʥ ʦʧʠʪ ʩ ʝʬʝʢʪ ʥʘ ʧʦʪʘʧʷʥʝ (15.1%) 
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8. ʇʦʜʜʲʨʞʘʥʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ (15.1%) 

9. ʆʮʝʥʢʘ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʥʘ ʧʨʦʛʨʘʤʠʪʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ 
(15%) 

10. ɽʣʝʢʪʨʦʥʥʠ ʢʫʨʩʦʚʝ, ʦʩʥʦʚʘʥʠ ʥʘ ʩʮʝʥʘʨʠʠ (14.3%) 

ɺʲʟʧʠʨʘʱʠʪʝ ʬʘʢʪʦʨʠ ʩʘ ʦʪ ʩʫʙʝʢʪʠʚʝʥ ʠ ʦʙʝʢʪʠʚʝʥ ʭʘʨʘʢʪʝʨ ï ʩʲʦʪʚʝʪʥʦ 
ʦʪ ʩʫʙʝʢʪʠʚʝʥ ʭʘʨʘʢʪʝʨ ʩʘ ʪʨʫʜʥʦʩʪʠʪʝ ʧʨʠ ʧʨʝʤʠʥʘʚʘʥʝ ʢʲʤ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 
ʥʦʚ ʥʘʯʠʥ, ʩʲʪʨʫʜʥʠʮʠʪʝ ʩʝ ʧʨʠʪʝʩʥʷʚʘʪ ʜʘ ʫʯʘʩʪʚʘʪ ʚ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ ʠ 
ʤʨʝʞʦʚʠ ʦʙʱʝʩʪʚʘ, ʦʙʫʯʘʚʘʱʠʪʝ ʩʝ ʧʨʝʜʧʦʯʠʪʘʪ ʟʘʥʷʪʠʷ ʚ ʢʣʘʩʥʠʪʝ ʩʪʘʠ. 
ʆʙʝʢʪʠʚʥʠʪʝ ʧʨʝʜʧʦʩʪʘʚʢʠ ʩʘ ʦʪ ʬʠʥʘʥʩʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʥ ʭʘʨʘʢʪʝʨ. 

ʀʥʩʪʨʫʤʝʥʪʘʨʠʫʤʲʪ ʚʢʣʶʯʚʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʧʘʢʝʪʠ 
(ʧʨʝʟʝʥʪʘʮʠʠ PowerPoint, ʜʨʫʛʠ ʧʨʦʛʨʘʤʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʜʘʜʝʥʘ ʧʨʦʛʨʘʤʥʘ 
ʩʨʝʜʘ, ʀʥʩʪʨʫʤʝʥʪʠ, ʦʩʥʦʚʘʥʠ ʥʘ ʰʘʙʣʦʥʠ, ʧʦʟʚʦʣʷʚʘʪ ʙʲʨʟʦ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʩʲʜʲʨʞʘʥʠʝ). ʌʠʥʘʥʩʦʚʠʪʝ ʧʨʦʙʣʝʤʠ ʩʝ ʧʨʝʦʜʦʣʷʚʘʪ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʧʨʦʛʨʘʤʠ ʩ ʘʫʪʩʦʨʩʠʥʛ, ʬʫʥʢʮʠʦʥʠʨʘʱʠ ʥʘ ʢʣʠʝʥʪʩʢʠ ʢʦʤʧʶʪʲʨ, ʢʦʠʪʦ ʩʘ ʧʦ-
ʝʚʪʠʥʠ ʦʪ ʢʣʠʝʥʪ-ʩʲʨʚʲʨʥʘ ʘʨʭʠʪʝʢʪʫʨʘ. ɺʣʦʞʝʥʠʷʪ ʚ ʪʘʢʘʚʘ ʘʨʭʠʪʝʢʪʫʨʘ ʤʦʛʘʪ 
ʜʘ ʙʲʜʘʪ ʥʘʧʲʣʥʦ ʦʧʨʘʚʜʘʥʠ, ʢʦʛʘʪʦ ʩʝ ʨʘʙʦʪʠ ʩ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʝʣʝʤʝʥʪʠ 
ʥʘ ʫʯʝʙʥʠʷ ʢʦʥʪʝʥʪ. ʊʘʢʘʚʘ ʘʨʭʠʪʝʢʪʫʨʘ ʝ ʧʦʜʭʦʜʷʱʘ ʟʘ ʩʲʚʤʝʩʪʥʦ ʠʟʧʦʣʟʚʘʥʠ 
ʫʯʝʙʥʠ ʧʨʦʛʨʘʤʠ, ʧʦʟʚʦʣʷʚʘʡʢʠ ʪʝʢʫʱʘ ʘʢʪʫʘʣʠʟʘʮʠʷ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ.  

ɺ ʨʘʙʦʪʥʘʪʘ ʧʨʦʛʨʘʤʘ ʥʘ ʧʨʦʝʢʪʘ ʩʝ ʚʢʣʶʯʚʘ ʩʲʧʦʩʪʘʚʠʪʝʣʝʥ ʘʥʘʣʠʟ ʠ 
ʦʮʝʥʢʘ ʥʘ ʝʜʥʘ ʦʪ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ (ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʚ ɹʲʣʛʘʨʠʷ) 
ʧʣʘʪʬʦʨʤʠ ï MOODLE ʠ ʧʣʘʪʬʦʨʤʠʪʝ ILIAS, ʚʥʝʜʨʝʥʘ ʚ ʋʥʠɹʀʊ ʠ EWES. 
ʉʲʧʦʩʪʘʚʠʪʝʣʥʠʷʪ ʘʥʘʣʠʟ ʝ ʥʘʧʨʘʚʝʥ ʧʦ ʦʪʥʦʰʝʥʠʝ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʩʨʝʜʩʪʚʘ, 
ʩʨʝʜʩʪʚʘ ʟʘ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ, ʩʨʝʜʩʪʚʘ ʧʨʝʜʦʩʪʘʚʷʥʠ ʥʘ ʦʙʫʯʘʚʘʱʠʪʝ ʩʝ, 
ʩʨʝʜʩʪʚʘ ʧʨʝʜʦʩʪʘʚʷʥʠ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ. (ʊʘʙʣʠʮʘ 2) 

ʅʘʧʨʘʚʝʥʠʷʪ ʩʲʧʦʩʪʘʚʠʪʝʣʝʥ ʘʥʘʣʠʟ ʩʝ ʦʪʥʘʩʷ ʟʘ ʧʝʨʠʦʜʘ 2009ï2010ʛ. 
ʇʣʘʪʬʦʨʤʠʪʝ ʩʝ ʨʘʟʚʠʚʘʪ ʠ ʘʢʪʫʘʣʠʟʠʨʘʪ ʩ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʧʦʩʣʝʜʥʠʪʝ 
ʚʝʨʩʠʠ ʥʘ MOODLE (1.9.8) ʠ ILIAS (4.1)  

ʋʥʠʚʝʨʩʘʣʥʠʷʪ ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʢʦʜ ï ʜʠʛʠʪʘʣʥʠʷʪ ʝʟʠʢ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝ-
ʥʠʝʪʦ ʥʘ ʀʥʪʝʨʥʝʪ ʩʲʟʜʘʜʦʭʘ ʫʥʠʚʝʨʩʘʣʥʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʥʦʚʠ ʤʦʜʝʣʠ ʥʘ 
ʦʙʨʘʟʦʚʘʥʠʝ: ʝʣʝʢʪʨʦʥʥʦʪʦ, ʚʠʨʪʫʘʣʥʦ ʤʦʙʠʣʥʦ ʦʙʨʘʟʦʚʘʥʠʝ.  

ʆʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʥʦʚʠʪʝ ʤʦʜʝʣʠ ʥʘ ʦʙʫʯʝʥʠʝ ʩʲʟʜʘʚʘ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʠ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ ʥʦʩʷʪ ʨʘʮʠʦʥʘʣʝʥ ʟʘʨʷʜ, ʧʨʝʜʚʠʜ 
ʠʟʣʦʞʝʥʠʪʝ ʘʨʛʫʤʝʥʪʠ ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʦʚʠʰʘʚʘʥʝ ʨʦʣʷʪʘ ʥʘ ʚʠʩʰʝʪʦ 
ʦʙʨʘʟʦʚʘʥʠʝ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʠʢʦʥʦʤʠʢʘʪʘ ʥʘ ʟʥʘʥʠʝʪʦ 
ʩʧʝʮʠʘʣʠʩʪʠ.  
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ʋʙʚʤʡʯʙ 2 
 ʈʤʙʫʭʧʩʥʡ MOODLE ILIAS EWES 
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 ɼʠʩʢʫʩʠʦʥʥʠ ʬʦʨʫʤʠ ɼʘ ɼʘ ɼʘ 

ʌʘʡʣʦʚ ʦʙʤʝʥ ɼʘ ɼʘ ɼʘ 

ɽ-ʧʦʱʘ ʉʘʤʦ ʚʲʥʰʥʘ 
ɺʲʪʨʝʰʥʘ ʠ 
ʚʲʥʰʥʘ 

ɺʲʪʨʝʰʥʘ ʠ 
ʚʲʥʰʥʘ 

ɾʫʨʥʘʣ/ɹʝʣʝʞʥʠʢ ʥʘ 
ʩʪʫʜʝʥʪʘ 

ɼʘ ɼʘ ɼʘ 

ʏʘʪ ɼʘ ɼʘ ɼʘ 

ɺʠʜʝʦ ʢʦʤʫʥʠʢʘʮʠʷ ʅʝ ʅʝ ɼʘ 

ɼʲʩʢʘ ʟʘ ʩʲʦʙʱʝʥʠʷ ɼʘ 
ʃʠʯʝʥ 
ʜʝʩʢʪʦʧ 

ɼʘ 
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Bookmarks ʅʝ ɼʘ ʅʝ 

ʂʘʣʝʥʜʘʨ/ʇʨʝʛʣʝʜ ʥʘ 
ʣʠʯʥʠʷ ʥʘʧʨʝʜʲʢ 

ɼʘ 
ɼʘ, ʣʠʯʥʘ 
ʫʝʙ 

ʩʪʨʘʥʠʮʘ 
ɼʘ 

ʆʨʠʝʥʪʘʮʠʷ/ʇʦʤʦʱ ɼʘ, ʢʦʥʪʝʢʩʪʥʘ 
ʈʲʢʦʚʦʜ-
ʩʪʚʘ ʟʘ 
ʩʪʫʜʝʥʪʘ 

ɼʘ, ʢʦʥʪʝʢʩʪʥʘ 

ʊʲʨʩʝʥʝ ʚ 
ʩʠʩʪʝʤʘʪʘ/ʢʫʨʩʘ 

ɼʘ, ʟʘ ʪʝʤʠʪʝ 
ʚʲʚ ʬʦʨʫʤʠʪʝ 

ɼʘ, ʧʦ 
ʢʣʶʯʦʚʠ 
ʜʫʤʠ 

ɼʘ, ʟʘ ʪʝʤʠʪʝ 
ʚʲʚ ʬʦʨʫʤʠʪʝ 

ʈʘʙʦʪʘ ʦʬʣʘʡʥ / 
ʉʠʥʭʨʦʥʠʟʘʮʠʷ 

ʅʝ, ʩʘʤʦ 
download 

ʅʝ, ʩʘʤʦ 
download 

ʅʝ, ʩʘʤʦ 
download 

ʈʘʙʦʪʘ ʚ ʛʨʫʧʠ 
ɼʘ, ʥʘ ʥʠʚʦ 
ʢʫʨʩ ʠ ʜʝʡʥʦʩʪ 

ɼʘ, ʥʘ ʥʠʚʦ 
ʛʨʫʧʠ ʠ ʥʠʚʦ 
ʢʫʨʩ 

ɼʘ, ʥʘ ʥʠʚʦ 
ʢʫʨʩ ʠ ʜʝʡʥʦʩʪ 

ʉʘʤʦʦʮʝʥʷʚʘʥʝ 
ʆʮʝʥʷʚʘʥʝ ʧʦ 
ʚʩʠʯʢʠ ʚʠʜʦʚʝ 
ʤʘʪʝʨʠʘʣʠ 

ʆʮʝʥʷʚʘʥʝ 
ʧʦ ʚʩʠʯʢʠ 
ʚʠʜʦʚʝ 
ʤʘʪʝʨʠʘʣʠ 

ʆʮʝʥʷʚʘʥʝ ʧʦ 
ʚʩʠʯʢʠ ʚʠʜʦʚʝ 
ʤʘʪʝʨʠʘʣʠ 

ʉʪʫʜʝʥʪʩʢʠ ʦʙʱʥʦʩʪʠ ʅʝ 
ɼʘ, ʥʘ ʥʠʚʦ 
ʢʦʤʫʥʠʢʘ-
ʮʠʷ 

ɼʘ 

ʉʪʫʜʝʥʪʩʢʦ 
ʧʦʨʪʬʦʣʠʦ 

ɼʘ, ʢʘʪʦ ʫʝʙ 
ʩʪʨʘʥʠʮʘ 

ʃʠʯʝʥ 
ʜʝʩʢʪʦʧ 

ɼʘ, ʢʘʪʦ ʫʝʙ 
ʩʪʨʘʥʠʮʘ 

ʊ
ʩ
ʞ
ʝ
ʪ
ʫ
ʛ
ʙ
 
ʠ
ʙ
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ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣ 

ɼʘ, ʩ ʧʘʨʦʣʠ ʦʪ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

ʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ɼʘ, ʩ 
ʧʘʨʦʣʠ ʦʪ 
ʘʜʤʠʥʠ-
ʩʪʨʘʪʦʨʘ ʠ 
ʧʨʝʧʦʜʘʚʘʪ
ʝʣʷ 

ɼʘ, ʩ ʧʘʨʦʣʠ 
ʦʪ ʘʜʤʠʥʠ-
ʩʪʨʘʪʦʨʘ ʠ 
ʧʨʝʧʦʜʘʚʘ-
ʪʝʣʷ 

ʆʪʦʨʠʟʘʮʠʷ ʟʘ ʢʫʨʩʘ 
ɼʘ, ʈʦʣʠ: 

ʘʜʤʠʥʠʩʪʨʘʪʦʨ, 
ʧʨʝʧʦʜʘʚʘʪʝʣ, 

ɼʘ, ʈʦʣʠ: 
ʘʜʤʠʥʠ-
ʩʪʨʘʪʦʨ, 

ɼʘ, ʈʦʣʠ: 
ʘʜʤʠʥʠ-
ʩʪʨʘʪʦʨ, 
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ʩʪʫʜʝʥʪ, ʛʦʩʪ ʧʨʝʧʦʜʘʚʘʪʝ
ʣ, ʩʪʫʜʝʥʪ, 
ʣʝʢʪʦʨ, 
ʜʠʟʘʡʥʝʨ, 
ʛʦʩʪ 

ʧʨʝʧʦʜʘʚʘʪʝʣ, 
ʩʪʫʜʝʥʪ, ʛʦʩʪ 

ʍʦʩʪʠʥʛ-ʫʩʣʫʛʠ ʦʪ 
ʨʘʟʨʘʙʦʪʚʘʱʘʪʘ 
ʦʨʛʘʥʠʟʘʮʠʷ 

ɼʘ, ʢʦʤʧʣʝʢʩʥʠ, 
ʧʣʘʪʝʥʠ 

ʅʝ 
ɼʘ, 

ʢʦʤʧʣʝʢʩʥʠ, 
ʧʣʘʪʝʥʠ 

ʀʥʪʝʛʨʘʮʠʷ ʥʘ 
ʨʝʛʠʩʪʨʘʮʠʠʪʝ 

ɼʘ, 
ʘʚʪʦʤʘʪʠʟʠʨʘʥ

ʦ 
ʘʜʤʠʥʠʩʪʨʠʨʘʥ
ʝ ʥʘ ʩʧʠʩʲʢ ʦʪ 
ʩʪʫʜʝʥʪʠ 

ʂʦʣʝʢʪʠʚʥʠ 
ʨʝʛʠʩʪʨʘʮʠʠ 
ʟʘ ʢʫʨʩʦʚʝ ʠ 
ʛʨʫʧʠ 

ɼʘ, 
ʘʚʪʦʤʘʪʠʟʠʨʘʥ

ʦ 
ʘʜʤʠʥʠʩʪʨʠʨʘʥ
ʝ ʥʘ ʩʧʠʩʲʢ ʦʪ 
ʩʪʫʜʝʥʪʠ 
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ʞ
ʝ
ʪ
ʫ
ʛ
ʙ
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ɸʚʪʦʤʘʪʠʟʠʨʘʥʦ 
ʪʝʩʪʚʘʥʝ ʠ ʦʮʝʥʷʚʘʥʝ 

ɼʘ, ʦʪ 
ʩʠʩʪʝʤʘʪʘ ʠ ʦʪ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ɼʘ 

ɼʘ, ʦʪ 
ʩʠʩʪʝʤʘʪʘ ʠ ʦʪ 
ʧʨʝʧʦʜʘʚʘʪʝʣ

 ̫

ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʢʫʨʩʘ 
ɼʘ, ʚʢʣ. ʯʨʝʟ 
ʜʘʪʠ ʠ ʩʲʙʠʪʠʷ 

ɼʘ, ʯʨʝʟ 
ʜʘʪʠ ʠ 
ʩʲʙʠʪʠʷ 

ɼʘ, ʚʢʣ. ʯʨʝʟ 
ʜʘʪʠ ʠ ʩʲʙʠʪʠʷ 

ʇʦʤʦʱ ʟʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ɼʘ, ʢʦʥʪʝʢʩʪʥʘ: 
ʦʥʣʘʡʥ 

ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ɼʘ, ʦʥʣʘʡʥ 
ʨʲʢʦʚʦʜʩʪʚ
ʦ ʟʘ 

ʧʨʝʧʦʜʘʚʘʪ
ʝʣʷ 

ɼʘ, 
ʢʦʥʪʝʢʩʪʥʘ: 
ʦʥʣʘʡʥ 

ʨʲʢʦʚʦʜʩʪʚʦ 
ʟʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣ
 ̫

ʉʨʝʜʩʪʚʘ ʟʘ 
ʥʝʘʚʪʦʤʘʪʠʟʠʨʘʥʦ 
ʦʮʝʥʷʚʘʥʝ 

ɼʘ ʅʝ ɼʘ 

ʇʨʦʩʣʝʜʷʚʘʥʝ 
ʨʘʙʦʪʘʪʘ ʥʘ 

ʩʪʫʜʝʥʪʠʪʝ ʚ ʢʫʨʩʘ ʠ 
ʩʠʩʪʝʤʘʪʘ 

ɼʘ,  
ʧʦ ʤʥʦʛʦ 
ʧʘʨʘʤʝʪʨʠ 

ɼʘ 
ɼʘ,  

ʧʦ ʤʥʦʛʦ 
ʧʘʨʘʤʝʪʨʠ 

 

ʂʦʥʮʝʧʮʠʷʪʘ ʟʘ ʠʥʪʝʛʨʠʨʘʥʘ ʩʨʝʜʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠʤʘ ʟʘ 
ʧʨʠʦʨʠʪʝʪ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ ʦʨʠʝʥʪʠʨʘʥʝ ʢʲʤ ʧʨʦʬʝʩʠʦʥʘʣʥʦ 
ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʚ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ. ɺʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 
ʧʘʨʘʣʝʣʥʦ ʦʙʫʯʝʥʠʝ ʚ ʩʨʝʜʥʦ ʫʯʠʣʠʱʝ ʠ ʚʲʚ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʘ ʟʘ ʝʬʝʢʪ ʦʩʚʝʥ 
ʧʦʩʪʠʛʘʥʝ ʥʘ ñʂʨʝʜʠʪ ʥʘ ʚʨʝʤʝò ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ, ʩʲʱʦ ʠ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ 
ʢʨʝʜʠʪʥʘʪʘ ʩʠʩʪʝʤʘ, ʜʦʢʘʟʘʣʘ ʩʚʦʷʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʩ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘ 
ʟʘ ñʜʠʬʫʟʥʠ ʢʨʝʜʠʪʠò, ʢʦʷʪʦ ʱʝ ʧʦʟʚʦʣʷʚʘ ʧʘʨʘʣʝʣʥʦ ʦʙʫʯʝʥʠʝ ʚ ʩʨʝʜʥʦ ʠ 
ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ. 
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ʉʠʩʪʝʤʘʪʘ ʱʝ ʩʪʘʙʠʣʠʟʠʨʘ ʬʫʥʢʮʠʠʪʝ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʚ ʥʦʚʘʪʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʨʝʜʘ ʠ ʱʝ ʧʦʜʧʦʤʦʛʥʝ ʧʨʦʮʝʩʲʪ ʥʘ ʦʧʪʠʤʠʟʠʨʘʥʝʪʦ ʥʘ 
ʬʠʥʘʥʩʦʚʠʪʝ ʨʘʟʭʦʜʠ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ, ʩ ʢʦʝʪʦ ʱʝ ʠʟʧʲʣʥʠ ʠ ʩʦʮʠʘʣʥʘ ʬʫʥʢʮʠʷ 
ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʧʨʦʜʲʣʞʘʚʘʱʘʪʘ ʬʠʥʘʥʩʦʚʘ ʢʨʠʟʘ. 

 

ɺ ʩʪʘʪʠʷʪʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʜʘʥʥʠ ʦʪ ʆʪʯʝʪ ʥʘ ʝʪʘʧ 1 ʥʘ ʧʨʦʝʢʪ 
Ăʉʨʘʚʥʷʚʘʥʝ ʥʘ ʥʘʙʦʨ ʦʪ ʤʦʜʝʣʠ, ʤʝʪʦʜʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ 
ʦʙʫʯʝʥʠʝ ʢʘʪʦ ʢʦʤʧʦʥʝʥʪ ʥʘ ʠʥʪʝʛʨʠʨʘʥʘʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʨʝʜʘ ʚʲʚ 
ʚʠʩʰʠʪʝ ʫʯʠʣʠʱʘò, ʬʠʥʘʥʩʠʨʘʥ ʦʪ ʌʦʥʜ Ăʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷò 
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AN INTEGRATED ENVIRONMENT FOR E-LEARNING ð  
A CONCEPT AND CONTEMPORARY STATUS IN BULGARIA  

(EXPERIENCE OF SULSIT) 

Kristina Varbanova-Dencheva 

Abstract: The concept of integrated environment for e-learning is a consequence of the 
Lisbon Strategy and Bologna Process in highly changed conditions for their implementation ï 
the economic crisis, faster introduction of high technology training in business and the 
measures taken to address the abandonment of social field. The article examines the concept 
of integrated environment for e-learning and the national program for creating a virtual 
learning environment as an autonomous project developed in SULSIT in partnership with IT 
companies and other universities. 
In the article are presented analysis and evaluation of the status of e-learning and the 
conditions for its realization in SULSIT, the main problems and priorities are identified for 
harmonize creation of autonomous national space and European space. Presented are best 
practices that are adapted to the conditions of a small university, as are commensurate with 
similar achievements in higher education in Europe. 
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ʏʁʍʉʇɻʁʀɹʏʁʘ ʁ ʏʁʍʉʇɻʁ ɺʁɺʄʁʇʋɾʃʁ ð 
ʇɺʉɹʀʇɻɹʋɾʄʆʁ ɹʊʈɾʃʋʁ 

ʈʘʜʦʩʣʘʚ ʇʘʚʣʦʚ, ɼʝʩʠʩʣʘʚʘ ʇʘʥʝʚʘ-ʄʘʨʠʥʦʚʘ  

ʀʥʩʪʠʪʫʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʠ ɹɸʅ, {radko dessi}@cc.bas.bg 

ʈʝʟʶʤʝ: ʉʪʘʪʠʷʪʘ ʧʨʝʜʩʪʘʚʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʩʲʜʲʨʞʘʥʠʝʪʦ 
ʠ ʫʯʝʙʥʠʷ ʧʣʘʥ ʥʘ ʩʲʚʤʝʩʪʥʘʪʘ ʤʘʛʠʩʪʲʨʩʢʘ ʧʨʦʛʨʘʤʘ Ăʎʠʬʨʦʚʠʟʘʮʠʷ ʠ ʮʠʬʨʦʚʠ 
ʙʠʙʣʠʦʪʝʢʠò ʥʘ ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʙʠʙʣʠʦʪʝʢʦʟʥʘʥʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ 
ʀʥʩʪʠʪʫʪʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʠ ɹʲʣʛʘʨʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ. ɺ 
ʩʪʘʪʠʷʪʘ ʝ ʚʢʣʶʯʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʟʘʚʲʨʰʠʣʠʪʝ ʩʪʫʜʝʥʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʠʪʝ 
ʟʘ ʪʷʭʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʮʠʬʨʦʚʠʟʘʮʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ, ʢʫʣʪʫʨʥʦ ʠ 
ʥʘʫʯʥʦ ʥʘʩʣʝʜʩʪʚʦ, ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʥʠʷ, ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ, 
ʤʘʛʠʩʪʲʨʩʢʘ ʧʨʦʛʨʘʤʘ 

1. ɻʳʛʞʝʞʦʡʞ 

ʎʠʬʨʦʚʠʟʘʮʠʷʪʘ ʠ ʮʠʬʨʦʚʠʪʝ ʙʠʙʣʠʦʪʝʢʠ ʩʘ ʝʜʠʥ ʦʪ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʟʘ 
ʧʦʩʪʠʛʘʥʝ ʥʘ ʮʝʣʠʪʝ ʥʘ Digital Agenda for Europe (2010-2020) ʠ ʢʦʥʮʝʥʪʨʠʨʘ ʚ 
ʩʝʙʝ ʩʠ ʪʨʠʪʝ ʢʦʤʧʦʥʝʥʪʘ ʚ ʪʨʠ̡ ʛʲʣʥʠʢʘ ʥʘ ʟʥʘʥʠʝʪʦ: ʥʘʫʢʘ ï ʦʙʨʘʟʦʚʘʥʠʝ ï 
ʠʥʦʚʘʮʠʠ. ʏʨʝʟ ʤʥʦʞʝʩʪʚʦ ʠʥʠʮʠʘʪʠʚʠ ʠ ʧʨʦʝʢʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʝʪʦ 
ʮʝʣʝʥʘʩʦʯʝʥʦ ʩʝ ʩʣʝʜʚʘʪ ʧʨʠʦʨʠʪʝʪʠʪʝ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ (ɽʉ) ʟʘ 
ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʢʫʣʪʫʨʥʦʪʦ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠ ʥʘ ʪʚʦʨʯʝʩʢʦʪʦ ʩʲʜʲʨʞʘʥʠʝ 
(ʈʘʟʜʝʣ 2.7.3. ʦʪ 2.7. ʇʦʣʟʠ ʦʪ ʀʂʊ ʟʘ ʦʙʱʝʩʪʚʦʪʦ ʚ ɽʉ), ʟʘ ʧʦʚʩʝʤʝʩʪʝʥ ʦʥ-
ʣʘʡʥ ʜʦʩʪʲʧ ʜʦ ʦʙʱʦʪʦ ʝʚʨʦʧʝʡʩʢʦ ʢʫʣʪʫʨʥʦ ʠ ʥʘʫʯʥʦ ʥʘʩʣʝʜʩʪʚʦ ʠ 
ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʧʨʝʯʢʠʪʝ ʟʘ ʜʦʩʪʲʧ ʜʦ ʩʲʜʲʨʞʘʥʠʝ (ʈʘʟʜʝʣ 2.1.1. ʦʪ 2.1. 
ɼʠʥʘʤʠʯʝʥ ʮʠʬʨʦʚ ʝʜʠʥʝʥ ʧʘʟʘʨ). 

ɺ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʘʩʧʝʢʪ ʥʘʧʨʘʚʣʝʥʠʝʪʦ ʝ ʝʜʥʦ ʦʪ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ 
ʥʘ ʐʝʩʪʘʪʘ ʠ ʉʝʜʤʘʪʘ ʨʘʤʢʦʚʠ ʧʨʦʛʨʘʤʠ ʥʘ ɽʉ ʟʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, 
ʪʝʭʥʦʣʦʛʠʯʥʦ ʨʘʟʚʠʪʠʝ ʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʠ ʜʝʡʥʦʩʪʠ, ʧʨʦʛʨʘʤʘʪʘ CIP ʟʘ 
ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪ ʠ ʠʥʦʚʘʮʠʠ, ʢʘʢʪʦ ʠ ʧʨʝʜʩʪʦʷʱʘʪʘ ʟʘ ʧʝʨʠʦʜʘ 2014-2020 
ʝʚʨʦʧʝʡʩʢʘ ʧʨʦʛʨʘʤʘ ʍʦʨʠʟʦʥʪ 2020.  

ʎʠʬʨʦʚʠʟʘʮʠʷʪʘ ʠ ʮʠʬʨʦʚʠʪʝ ʙʠʙʣʠʦʪʝʢʠ ʩʘ ʥʦʚʘ ʦʙʣʘʩʪ ʩ ʙʫʨʥʦ 
ʨʘʟʚʠʚʘʱʦ ʩʝ ʥʘʫʯʥʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʩ ʜʠʥʘʤʠʯʥʦ ʫʩʪʘʥʦʚʷʚʘʱʠ ʩʝ ʪʨʘʜʠʮʠʠ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʘʩʧʝʢʪ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʚ ɽʚʨʦʧʘ ʩʝ ʩʲʟʜʘʜʦʭʘ ʠ ʩʝ 
ʨʝʘʣʠʟʠʨʘʪ ʥʷʢʦʣʢʦ ʧʨʦʛʨʘʤʠ (ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʤʘʛʠʩʪʲʨʩʢʠ) ʟʘ ʦʙʫʯʝʥʠʝ ʚ 
ʦʙʣʘʩʪʪʘ ʥʘ ʮʠʬʨʦʚʠʪʝ ʙʠʙʣʠʦʪʝʢʠ (ʥʘʧʨʠʤʝʨ, ʧʨʝʜʣʘʛʘʥʠ ʤʘʛʠʩʪʲʨʩʢʠ 
ʧʨʦʛʨʘʤʠ ʦʪ ʋʥʠʚʝʨʩʠʪʝʪʘ ʚ ʊʘʣʠʥ, ɽʩʪʦʥʠʷ, ʋʥʠʚʝʨʩʠʪʝʪʘ ʚ ʇʘʨʤʘ, ʀʪʘʣʠʷ ʠ 
ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʷ ʢʦʣʝʞ ʚ ʆʩʣʦ ʠ ɸʢʝʨʰʫʩ, ʅʦʨʚʝʛʠʷ), ʙʠʙʣʠʦʪʝʯʥʠʪʝ ʠ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʥʘʫʢʠ (ʚ ʋʥʠʚʝʨʩʠʪʝʪʘ ʥʘ ɹʦʨʘʩ, ʐʚʝʮʠʷ), ʩʲʚʤʝʩʪʥʘʪʘ 
ʤʘʛʠʩʪʲʨʩʢʘ ʧʨʦʛʨʘʤʘ Ăʇʠʩʤʝʥʦ ʥʘʩʣʝʜʩʪʚʦ ʚ ʮʠʬʨʦʚʘ ʩʨʝʜʘ" ʥʘ 
ʋʥʠʚʝʨʩʠʪʝʪʘ J. J. Strossmayer ʚ ʆʩʠʝʢ, ʍʲʨʚʘʪʠʷ, ʢʘʪʝʜʨʘʪʘ ʧʦ ʙʠʙʣʠʦʪʝʯʥʠ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʥʘʫʢʠ ʢʲʤ ʋʥʠʚʝʨʩʠʪʝʪʘ ʚ ɿʘʜʘʨ, ʍʲʨʚʘʪʠʷ ʠ ʜʝʧʘʨʪʘʤʝʥʪʘ ʟʘ 
ʢʫʣʪʫʨʥʦ ʥʘʩʣʝʜʩʪʚʦ ʠ ʩʮʝʥʠʯʥʠ ʠʟʢʫʩʪʚʘ ʢʲʤ ʋʥʠʚʝʨʩʠʪʝʪʘ ʚ ʇʘʨʤʘ, ʀʪʘʣʠʷ ʠ 
ʜʨ. ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʧʨʦʛʨʘʤʠʪʝ ʝ ʜʘ ʩʝ ʦʙʫʯʘʪ ʩʪʫʜʝʥʪʠʪʝ ʜʘ ʫʧʨʘʚʣʷʚʘʪ 
ʮʠʬʨʦʚʠ ʢʦʣʝʢʮʠʠ ʯʨʝʟ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʫʩʣʫʛʠ ʚ ʮʠʬʨʦʚʠ ʭʨʘʥʠʣʠʱʘ ʩ 
ʨʘʟʣʠʯʥʠ ʧʨʠʣʦʞʝʥʠʷ. ʇʦʜʛʦʪʚʷʪ ʩʝ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ ʟʘ ʨʘʙʦʪʘ ʦʩʥʦʚʥʦ ʩ 
ʙʠʙʣʠʦʪʝʯʥʠ ʩʠʩʪʝʤʠ ʠ ʪʝʭʥʠʪʝ ʨʝʩʫʨʩʠ. ɺ ʧʨʦʛʨʘʤʠʪʝ ʦʙʘʯʝ ʧʨʦʮʝʩʲʪ ʥʘ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ ʝ ʟʘʩʪʲʧʝʥ ʦʛʨʘʥʠʯʝʥʦ ʠ ʩʝ ʦʪʥʘʩʷ ʦʩʥʦʚʥʦ 
ʜʦ ʧʠʩʤʝʥʠ ʜʦʢʫʤʝʥʪʠ ʢʘʪʦ ʧʦʯʪʠ ʥʝ ʩʝ ʨʘʟʛʣʝʞʜʘ ʧʨʦʜʫʢʮʠʷʪʘ ʠ ʦʙʨʘʙʦʪʢʘʪʘ 
ʥʘ ʤʝʜʠʠ ʦʪ ʜʨʫʛ ʪʠʧ ʢʘʪʦ ʟʚʫʢ, ʚʠʜʝʦ ʠ ʠʟʦʙʨʘʞʝʥʠʷ. ɼʨʫʛʘ ʦʩʦʙʝʥʦʩʪ ʝ 
ʧʨʝʜʣʘʛʘʥʝʪʦ ʥʘ ʨʘʟʥʦʨʦʜʥʠ ʜʠʩʮʠʧʣʠʥʠ ʩ ʛʦʣʷʤ ʦʙʭʚʘʪ, ʢʦʠʪʦ ʩʘ ʙʝʟ 
ʩʧʝʮʠʬʠʮʠʨʘʥʦ ʷʜʨʦ ʠ ʝʜʠʥʥʘ ʤʠʥʠʤʘʣʥʘ ʟʥʘʥʠʡʥʘ ʙʘʟʘ (ʪʝʤʠ ʠʣʠ ʫʯʝʙʥʘ 
ʧʨʦʛʨʘʤʘ), ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʟʘʚʲʨʰʝʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʩʲʟʜʘʚʘʥʝ ʠ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʮʠʬʨʦʚʠ ʨʝʩʫʨʩʠ. ʆʙʣʘʩʪʪʘ ʧʨʠʪʝʞʘʚʘ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʝʥ 
ʭʘʨʘʢʪʝʨ ʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʢʨʠʚʘʥʝ ʙʘʟʦʚʠ ʪʝʤʘʪʠʯʥʠ ʤʦʜʫʣʠ ʩʚʲʨʟʘʥʠ ʢʘʢʪʦ 
ʩʲʩ ʩʲʟʜʘʚʘʥʝʪʦ ʠ ʦʧʘʟʚʘʥʝʪʦ, ʪʘʢʘ ʠ ʩ ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ 
ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ ʯʨʝʟ ʩʨʝʜʩʪʚʘʪʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ, ʙʠʙʣʠʦʪʝʢʦʟʥʘʥʠʝʪʦ ʠ ʙʠʙʣʠʦʪʝʯʥʠʷ ʤʝʥʠʜʞʤʲʥʪ, ʩʝʤʘʥʪʠʯʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ, Web-ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʜʨ.  

ʊʝʟʠ ʦʙʩʪʦʷʪʝʣʩʪʚʘ ʩʪʦʷʪ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʨʝʰʝʥʠʝʪʦ ʥʘ ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʦ 
ʙʠʙʣʠʦʪʝʢʦʟʥʘʥʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʋʅʀɹʀʊ) ʠ ʀʥʩʪʠʪʫʪʘ ʧʦ 
ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ, ɹɸʅ (ʀʄʀ-ɹɸʅ) ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ 
ʩʲʚʤʝʩʪʥʘ ʤʘʛʠʩʪʲʨʩʢʘ ʧʨʦʛʨʘʤʘ ʧʦ ʮʠʬʨʦʚʠʟʘʮʠʷ ʠ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ.  

ɺʘʞʥʠ ʘʩʧʝʢʪʠ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʚʢʣʶʯʚʘʪ: 

- ʬʦʨʤʠʨʘʥʝ ʥʘ ʢʦʣʝʢʪʠʚ, ʚʢʣʶʯʚʘʱ ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʙʠʙʣʠʦʪʝʢʦʟʥʘʥʠʝ, 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʥʘʫʢʠ/ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʫʣʪʫʨʥʦ ʥʘʩʣʝʜʩʪʚʦ (ʝʢʠʧʲʪ ʦʪ 
ʋʅʀɹʀʊ ʝ ʧʦʜ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʥʘ ʧʨʦʬ. ʈʫʤʝʥ ʅʠʢʦʣʦʚ, ʘ ʚ ʀʄʀ-ɹɸʅ ï 
ʧʨʦʬ. ʜ-ʨ ʈʘʜʦʩʣʘʚ ʇʘʚʣʦʚ); 

- ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʮʝʣʝʚʘ ʛʨʫʧʘ ʦʙʫʯʘʝʤʠ ʠ ʥʝʡʥʘʪʘ ʩʪʨʫʢʪʫʨʘ; 

- ʩʧʝʮʠʬʠʮʠʨʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʟʘ ʝʜʥʘ ʧʦ-ʜʲʣʛʦʩʨʦʯʥʘ 
ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʢʘʜʨʠʪʝ, ʢʘʪʦ ʩʝ ʦʪʯʠʪʘ ʟʥʘʯʠʪʝʣʥʘʪʘ ʧʨʘʟʥʦʪʘ ʤʝʞʜʫ 
ʙʘʟʦʚʦʪʦ ʦʙʫʯʝʥʠʝ ʠ ʥʫʞʥʠʪʝ ʢʦʤʧʝʪʝʥʮʠʠ ʟʘ ʨʝʘʣʥʘʪʘ ʨʘʙʦʪʘ; 

- ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʨʩʠʠ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ 
ʜʠʩʮʠʧʣʠʥʠʪʝ ʦʪ ʫʯʝʙʥʠʷ ʧʣʘʥ, ʦʪʯʠʪʘʡʢʠ ʩʣʦʞʥʦʩʪʪʘ ʠʤ ʠ ʧʨʦʬʠʣʲʪ ʥʘ 
ʮʝʣʝʚʘʪʘ ʛʨʫʧʘ; 

- ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʠʩʪʝʤʘ ʟʘ ʢʨʝʜʠʪʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʜʠʩʮʠʧʣʠʥʠʪʝ ʦʪ ʫʯʝʙʥʠʷ 
ʧʣʘʥ ʠ ʜʨ.  
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ʇʦʜʛʦʪʚʝʥʠ ʙʷʭʘ ʥʷʢʦʣʢʦ ʚʘʨʠʘʥʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. ʇʦʩʣʝʜʥʠʷʪ ʦʪ ʪʷʭ, 
ʢʦʡʪʦ ʙʝ ʘʢʨʝʜʠʪʠʨʘʥ ʠ ʦʙʷʚʝʥ ʧʫʙʣʠʯʥʦ, ʝ ʧʨʝʜʩʪʘʚʝʥ ʚ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ.  

2. ʃʛʙʤʡʭʡʣʙʯʡʧʦʦʙ ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ ʦʙ ʨʩʧʜʩʙʥʙʫʙ 

ʄʘʛʠʩʪʲʨʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʎʠʬʨʦʚʠʟʘʮʠʷ ʠ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ ʠʤʘ ʟʘ 
ʮʝʣ ʜʘ ʦʩʠʛʫʨʠ ʥʝʦʙʭʦʜʠʤʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʙʲʨʟʦʨʘʟʚʠʚʘʱʘʪʘ ʩʝ ʩʬʝʨʘ ʥʘ ʮʠʬʨʦʚʠʪʝ ʙʠʙʣʠʦʪʝʢʠ ʠ ʩʨʝʜʠʪʝ ʟʘ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʟʥʘʥʠʷ. ʇʨʦʛʨʘʤʘʪʘ ʦʙʭʚʘʱʘ ʧʲʣʥʠʷ 
ʧʨʦʮʝʩ ʧʦ ʠʟʛʨʘʞʜʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʨʝʜʠ ʥʘ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ ʠ 
ʪʷʭʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ (ʮʠʬʨʦʚʠ ʜʦʢʫʤʝʥʪʠ ʠ ʠʥʬʦʨʤʘʮʠʷ). ɿʘ ʮʝʣʪʘ ʫʯʝʙʥʠʪʝ 
ʢʫʨʩʦʚʝ ʩʘ ʬʦʢʫʩʠʨʘʥʠ ʢʘʢʪʦ ʚʲʨʭʫ ʜʝʡʥʦʩʪʠ ʧʦ ʩʲʟʜʘʚʘʥʝ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ 
ʮʠʬʨʦʚʠ ʜʦʢʫʤʝʥʪʠ (ʪʝʢʩʪ, ʠʟʦʙʨʘʞʝʥʠʷ, ʚʠʜʝʦ, ʟʚʫʢ), ʮʠʬʨʦʚʘ ʬʦʪʦʛʨʘʬʠʷ, 
ʟʘʱʠʪʘ ʥʘ ʮʠʬʨʦʚʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʜʨ., ʪʘʢʘ ʠ ʚʲʨʭʫ ʦʩʥʦʚʥʠ ʘʩʧʝʢʪʠ ʥʘ 
ʮʠʬʨʦʚʠʪʝ ʙʠʙʣʠʦʪʝʢʠ ʢʘʪʦ ʩʨʝʜʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʠʟʛʨʘʞʜʘʥʝ, ʜʠʟʘʡʥ, 
ʠʥʪʝʨʬʝʡʩʠ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʜʦʩʪʲʧ ʜʦ ʮʠʬʨʦʚʠ ʨʝʩʫʨʩʠ ʠ ʢʦʣʝʢʮʠʠ, 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ, ʧʦʜʜʨʲʞʢʘ, ʧʨʠʣʦʞʝʥʠʷ ʚ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ ʥʘ ʦʙʱʝʩʪʚʝʥʘʪʘ 
ʜʝʡʥʦʩʪ. ʇʦʨʘʜʠ ʢʦʤʧʣʝʢʩʥʦʩʪʪʘ ʥʘ ʦʙʣʘʩʪʪʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʧʨʦʝʢʪʠ ʟʘ 
ʮʠʬʨʦʚʠʟʘʮʠʷ ʠ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ, ʧʨʦʛʨʘʤʘʪʘ ʦʩʠʛʫʨʷʚʘ ʥʝ ʩʘʤʦ ʦʩʥʦʚʥʠ 
ʢʦʤʧʝʪʝʥʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʝʜʥʘ ʮʠʬʨʦʚʘ 
ʙʠʙʣʠʦʪʝʢʘ, ʥʦ ʠ ʜʠʩʮʠʧʣʠʥʠ ʟʘ ʩʝʤʘʥʪʠʯʥʦʪʦ ʦʧʠʩʘʥʠʝ ʠ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ 
ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ, ʩʨʝʜʩʪʚʘ ʠ ʧʦʜʭʦʜʠ ʟʘ ʥʝʛʦʚʘʪʘ ʟʘʱʠʪʘ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʠ ʟʥʘʥʠʷ, ʦʧʝʨʘʮʠʦʥʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʥʘ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ ʠ 
ʪʝʭʥʠ ʢʦʥʩʪʠʪʫʝʥʪʠ, ʝʚʨʦʧʝʡʩʢʠ ʧʨʘʢʪʠʢʠ ʚ ʦʙʣʘʩʪʪʘ ʠ ʜʨ. ʄʘʛʠʩʪʲʨʩʢʘʪʘ 
ʧʨʦʛʨʘʤʘ ʩʲʱʦ ʪʘʢʘ ʧʦʜʧʦʤʘʛʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʤʝʞʜʫʣʠʯʥʦʩʪʥʠ ʠ 
ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʫʤʝʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ʪʝʦʨʝʪʠʯʥʠ ʟʥʘʥʠʷ ʩ ʧʨʘʢʪʠʯʝʩʢʠ 
ʫʤʝʥʠʷ ʠ ʧʨʘʢʪʠʢʘ. ʇʦʜʙʨʘʥʠʪʝ ʢʫʨʩʦʚʝ ʩʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʚ 
ʝʚʨʦʧʝʡʩʢʦʪʦ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʪʘ.  

ʄʘʛʠʩʪʲʨʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʝ ʧʦʜʭʦʜʷʱʘ ʢʘʢʪʦ ʟʘ ʩʪʫʜʝʥʪʠ, ʧʨʦʜʲʣʞʘʚʘʱʠ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʩʠ ʚ ʦʙʣʘʩʪʪʘ, ʪʘʢʘ ʠ ʟʘ ʩʲʪʨʫʜʥʠʮʠ ʥʘ ʙʠʙʣʠʦʪʝʢʠ, ʤʫʟʝʠ, 
ʛʘʣʝʨʠʠ, ʯʠʪʘʣʠʱʘ ʠ ʘʨʭʠʚʠ, ʞʝʣʘʝʱʠ ʜʘ ʠʟʧʦʣʟʚʘʪ ʧʲʣʥʦʮʝʥʥʦ ʩʲʚʨʝʤʝʥʥʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʩʠ ʜʝʡʥʦʩʪʠ 
ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʫʩʣʫʛʠ. 
ʇʨʦʛʨʘʤʘʪʘ ʝ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʪʨʠ ʩʝʤʝʩʪʲʨʘ ʚ ʨʝʜʦʚʥʘ ʠ ʟʘʜʦʯʥʘ ʬʦʨʤʘ 
ʥʘ ʦʙʫʯʝʥʠʝ. 

3. ʊʳʝʳʩʟʙʦʡʞ ʡ ʬʰʞʚʞʦ ʨʤʙʦ ʦʙ ʨʩʧʜʩʙʥʙʫʙ 

ʇʨʦʛʨʘʤʘʪʘ ʦʙʭʚʘʱʘ ʦʩʥʦʚʥʠ ʘʩʧʝʢʪʠ ʧʨʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʮʠʬʨʦʚʠ 
ʙʠʙʣʠʦʪʝʢʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʩʲʟʜʘʚʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʮʠʬʨʦʚʦʪʦ ʩʲʜʲʨʞʘʥʠʝ 
ʚ ʝʜʥʘ ʙʠʙʣʠʦʪʝʢʘ ʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʝʡʥʘʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 
ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʮʠʬʨʦʚʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʚ ʝʜʥʘ ʙʠʙʣʠʦʪʝʢʘ, ʩʝ ʨʘʟʛʣʝʞʜʘʪ 
ʪʝʤʘʪʠʯʥʠ ʤʦʜʫʣʠ, ʩʚʲʨʟʘʥʠ ʩʲʩ: 
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- ʩʲʟʜʘʚʘʥʝʪʦ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʮʠʬʨʦʚʠ ʜʦʢʫʤʝʥʪʠ ʠ ʠʟʦʙʨʘʞʝʥʠʷ; 

- ʤʦʜʝʣʠ ʠ ʩʪʘʥʜʘʨʪʠ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ; 

- ʩʨʝʜʩʪʚʘ ʠ ʪʝʭʥʠʢʠ ʟʘ ʟʘʱʠʪʘ ʥʘ ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ; 

- ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʟʥʘʥʠʷ. 

ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʩʨʝʜʘ 
ʟʘ ʝʜʥʘ ʮʠʬʨʦʚʘ ʙʠʙʣʠʦʪʝʢʘ, ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʪʝʤʘʪʠʯʥʠ ʤʦʜʫʣʠ, ʩʚʲʨʟʘʥʠ ʩ: 

- ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ ʠ ʭʨʘʥʠʣʠʱʘ; 

- ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʫʩʣʫʛʠ ʟʘ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ; 

- ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʠ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ; 

- ʮʠʬʨʦʚʠʪʝ ʙʠʙʣʠʦʪʝʢʠ ʚ Web 2.0 ʠ ʜʨ. 

3.1. ʀʙʝʳʤʟʡʫʞʤʦʡ ʝʡʪʯʡʨʤʡʦʡ 

ʉʲʟʜʘʚʘʥʝ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʮʠʬʨʦʚʠ ʜʦʢʫʤʝʥʪʠ (I ʩʝʤʝʩʪʲʨ) ï ʂʫʨʩʲʪ 
ʧʨʝʜʩʪʘʚʷ ʩʲʚʨʝʤʝʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʤʝʪʦʜʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʮʠʬʨʦʚʠ ʜʦʢʫʤʝʥʪʠ (ʩʢʘʥʠʨʘʥʝ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʚʝʢʪʦʨʠʟʠʨʘʥʝ ʠ ʜʨ.) ʦʪ 
ʨʘʟʣʠʯʝʥ ʤʝʜʠʝʥ ʪʠʧ (ʪʝʢʩʪ, ʠʟʦʙʨʘʞʝʥʠʷ, ʚʠʜʝʦ, ʟʚʫʢ) ʠ ʧʦʩʣʝʜʚʘʱʘʪʘ ʠʤ 
ʦʙʨʘʙʦʪʢʘ ʟʘ ʨʘʟʣʠʯʥʠ ʧʨʠʣʦʞʝʥʠʷ. ʂʫʨʩʲʪ ʧʨʦʩʣʝʜʷʚʘ ʧʦʜʭʦʜʠ, ʪʝʭʥʠʢʠ ʠ 
ʩʨʝʜʩʪʚʘ ʟʘ ʘʥʘʣʠʟ, ʩʪʨʫʢʪʫʨʠʨʘʥʝ, ʠʥʜʝʢʩʠʨʘʥʝ ʠ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʮʠʬʨʦʚʠ 
ʜʦʢʫʤʝʥʪʠ.  

ʎʠʬʨʦʚʠ ʭʨʘʥʠʣʠʱʘ ʠ ʙʠʙʣʠʦʪʝʢʠ (I ʩʝʤʝʩʪʲʨ) ï ʂʫʨʩʲʪ ʮʝʣʠ ʜʘ ʚʲʚʝʜʝ 
ʦʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʥʘ ʦʙʣʘʩʪʪʘ ʥʘ ʮʠʬʨʦʚʠʪʝ ʙʠʙʣʠʦʪʝʢʠ, ʬʦʢʫʩʠʨʘʡʢʠ ʩʝ ʚʲʨʭʫ 
ʠʥʪʝʣʠʛʝʥʪʥʠʷ ʜʦʩʪʲʧ ʜʦ ʮʠʬʨʦʚʦʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʩʲʜʲʨʞʘʥʠʝ. ʇʦʢʨʠʚʘʪ ʩʝ 
ʪʝʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʦʩʥʦʚʠ ʠ ʘʨʭʠʪʝʢʪʫʨʠ ʥʘ ʮʠʬʨʦʚʠ ʭʨʘʥʠʣʠʱʘ ʠ ʙʠʙʣʠʦʪʝʢʠ, 
ʙʘʟʦʚʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʨʝʬʝʨʝʥʪʝʥ ʤʦʜʝʣ ʥʘ ʮʠʬʨʦʚʘ ʙʠʙʣʠʦʪʝʢʘ, 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʜʦʩʪʲʧ, ʪʲʨʩʝʥʝ ʠ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʨʝʩʫʨʩʠʪʝ, 
ʤʝʪʘʜʘʥʥʠ ʠ ʩʪʘʥʜʘʨʪʠ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʨʝʩʫʨʩʠʪʝ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷʪʘ, ʧʨʝʜʩʪʘʚʷʥʝ ʠ ʦʪʢʨʠʚʘʥʝ ʥʘ ʟʥʘʥʠʷ, ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ, 
ʧʦʣʠʪʠʢʠ, ʢʘʯʝʩʪʚʦ ʠ ʜʨ. 

ʄʦʜʝʣʠ ʠ ʩʪʘʥʜʘʨʪʠ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ (I ʩʝʤʝʩʪʲʨ) ï 
ʂʫʨʩʲʪ ʮʝʣʠ ʜʘ ʧʨʝʜʩʪʘʚʠ ʥʘʡ-ʩʲʚʨʝʤʝʥʥʠʪʝ ʤʦʜʝʣʠ ʠ ʩʪʘʥʜʘʨʪʠ ʟʘ 
ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʦ ʤʫʣʪʠʤʝʜʠʡʥʦ ʩʲʜʲʨʞʘʥʠʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʮʠʬʨʦʚʠ 
ʙʠʙʣʠʦʪʝʢʠ/ʭʨʘʥʠʣʠʱʘ, ʢʘʢʪʦ ʠ ʠʟʚʲʥ ʪʷʭ. ɺ ʢʫʨʩʘ ʩʘ ʧʨʦʩʣʝʜʝʥʠ ʩʪʘʥʜʘʨʪʠ 
ʢʘʪʦ MPEG-7, MPEG-21, Dublin Core, ʩʪʘʥʜʘʨʪʠ ʟʘ ʠʥʪʝʨʘʢʪʠʚʥʘ ʪʝʣʝʚʠʟʠʷ 
(iTV) ʠ ʘʫʜʠʦʚʠʟʫʘʣʥʠ ʤʝʜʠʠ ʠ ʜʨ. ʇʨʘʢʪʠʯʥʘʪʘ ʯʘʩʪ ʥʘ ʢʫʨʩʘ ʚʢʣʶʯʚʘ 
ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʪʘ-ʦʧʠʩʘʥʠʷ ʥʘ ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ ʚ ʫʪʚʲʨʜʝʥʠ 
ʩʪʘʥʜʘʨʪʠ. 

ʎʠʬʨʦʚʘ ʬʦʪʦʛʨʘʬʠʷ (I ʩʝʤʝʩʪʲʨ) ï ʎʝʣʪʘ ʥʘ ʢʫʨʩʘ ʝ ʜʘ ʟʘʧʦʟʥʘʝ 
ʩʪʫʜʝʥʪʠʪʝ ʩ ʦʩʥʦʚʥʠ ʤʝʪʦʜʠ ʠ ʩʨʝʜʩʪʚʘ ʥʘ ʢʣʘʩʠʯʝʩʢʘʪʘ ʬʦʪʦʛʨʘʬʠʷ ʢʘʪʦ 
ʢʦʤʧʦʟʠʮʠʷ, ʨʘʙʦʪʘ ʩ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ ʦʙʝʢʪʠ, ʬʦʪʦʛʨʘʬʩʢʘ ʪʝʭʥʠʢʘ ʠ ʜʨ. 
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ʇʨʝʜʩʪʘʚʷʪ ʩʝ ʩʲʚʨʝʤʝʥʥʠ ʩʨʝʜʩʪʚʘ ʥʘ ʮʠʬʨʦʚʘʪʘ ʬʦʪʦʛʨʘʬʠʷ, ʦʩʦʙʝʥʦʩʪʠʪʝ 
ʧʨʠ ʨʘʙʦʪʘ ʩʲʩ ʩʲʚʨʝʤʝʥʥʠʷ ʬʦʪʦʛʨʘʬʩʢʠ ʭʘʨʜʫʝʨ ʠ ʩʦʬʪʫʝʨ.  

ʎʠʬʨʦʚʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ (II ʩʝʤʝʩʪʲʨ) ï ʂʫʨʩʲʪ ʚʲʚʝʞʜʘ ʚ 
ʦʩʥʦʚʠʪʝ ʥʘ ʤʫʣʪʠʤʝʜʠʡʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ. 
ɹʘʟʦʚʠʪʝ ʪʝʤʠ ʮʝʣʷʪ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʛʨʘʬʠʯʝʥ ʜʠʟʘʡʥ ï ʛʨʘʬʠʯʥʠ ʩʠʩʪʝʤʠ ʟʘ ʩʲʟʜʘʚʘʥʝ, 
ʦʙʨʘʙʦʪʢʘ, ʩʲʭʨʘʥʝʥʠʝ ʠ ʦʪʧʝʯʘʪʚʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ. ʂʫʨʩʲʪ ʚʲʚʝʞʜʘ ʚ 
ʦʩʥʦʚʥʠʪʝ ʧʦʥʷʪʠʷ ʚ ʢʦʤʧʶʪʲʨʥʘʪʘ ʛʨʘʬʠʢʘ, ʪʝʭʥʠʢʠʪʝ ʧʦ ʛʨʘʬʠʯʥʦ 
ʧʨʦʝʢʪʠʨʘʥʝ, ʧʨʝʜʩʪʘʚʷʥʝ, ʨʝʜʘʢʪʠʨʘʥʝ ʥʘ ʨʘʩʪʝʨʥʠ ʠ ʚʝʢʪʦʨʥʠ ʠʟʦʙʨʘʞʝʥʠʷ, 
ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʲʟʜʘʜʝʥʠʪʝ ʬʘʡʣʦʚʝ ʟʘ ʩʣʝʜʚʘʱʠ ʧʨʠʣʦʞʝʥʠʷ (ʧʝʯʘʪ, ʫʝʙ ʠ 
ʪ.ʥ.) ʠ ʜʨ. 

ʊʝʭʥʦʣʦʛʠʠ ʟʘ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ (II ʩʝʤʝʩʪʲʨ) ï ʂʫʨʩʲʪ ʧʨʝʜʩʪʘʚʷ 
ʪʝʭʥʦʣʦʛʠʠ, ʦʩʠʛʫʨʷʚʘʱʠ ʜʠʟʘʡʥʘ ʠ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʫʝʙ-ʙʘʟʠʨʘʥʠ ʮʠʬʨʦʚʠ 
ʭʨʘʥʠʣʠʱʘ ʠ ʙʠʙʣʠʦʪʝʢʠ. ʌʦʢʫʩʲʪ ʝ ʚʲʨʭʫ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʮʠʬʨʦʚʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʩʲʜʲʨʞʘʥʠʝʪʦ, ʩʠʩʪʝʤʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ 
ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ. ʇʨʘʢʪʠʯʝʩʢʘʪʘ ʯʘʩʪ ʚʢʣʶʯʚʘ 
ʦʧʠʩʘʥʠʝ ʥʘ ʮʠʬʨʦʚʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʨʝʩʫʨʩʠ ʯʨʝʟ ʫʪʚʲʨʜʝʥʠ ʩʪʘʥʜʘʨʪʠ ʠ 
ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʢʦʤʧʦʥʝʥʪʠ/ʜʠʟʘʡʥ ʟʘ ʮʠʬʨʦʚʦ ʭʨʘʥʠʣʠʱʝ/ʙʠʙʣʠʦʪʝʢʘ ʚ ʨʝʞʠʤ 
ʥʘ ʢʦʣʝʢʪʠʚʥʘ ʨʘʙʦʪʘ. ʆʩʥʦʚʥʘ ʮʝʣ ʥʘ ʨʘʟʨʘʙʦʪʢʠʪʝ ʝ ʜʘ ʙʲʜʝ ʧʨʠʣʦʞʝʥʠʝʪʦ 
ʠʤ ʚ ʢʫʣʪʫʨʥʠ ʠʥʩʪʠʪʫʮʠʠ, ʦʪʛʦʚʘʨʷʱʠ ʟʘ ʩʲʭʨʘʥʷʚʘʥʝʪʦ ʠ ʦʧʘʟʚʘʥʝʪʦ ʥʘ 
ʢʫʣʪʫʨʥʦ ʥʘʩʣʝʜʩʪʚʦ. 

ɿʘʱʠʪʘ ʥʘ ʮʠʬʨʦʚʦʪʦ ʩʲʜʲʨʞʘʥʠʝ (III ʩʝʤʝʩʪʲʨ) ï ʂʫʨʩʲʪ ʮʝʣʠ ʜʘ 
ʟʘʧʦʟʥʘʝ ʩʪʫʜʝʥʪʠʪʝ ʩʲʩ ʩʲʚʨʝʤʝʥʥʠ ʧʦʜʭʦʜʠ, ʤʝʪʦʜʠ, ʩʨʝʜʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ 
ʟʘ ʟʘʱʠʪʘ ʥʘ ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ ʦʪ ʥʝʦʪʦʨʠʟʠʨʘʥʦ ʠʟʧʦʣʟʚʘʥʝ ʠ 
ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ. ʇʨʦʩʣʝʜʷʚʘʪ ʩʝ ʙʘʟʦʚʠʪʝ ʢʦʥʮʝʧʮʠʠ ʟʘ ʮʠʬʨʦʚʘ 
ʩʪʝʛʘʥʦʛʨʘʬʠʷ, ʘʣʛʦʨʠʪʤʠ, ʪʝʭʥʠʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʮʠʬʨʦʚʘ ʩʪʝʛʘʥʦʛʨʘʬʠʷ 
ʥʘ ʦʙʝʢʪʠ ʦʪ ʨʘʟʣʠʯʝʥ ʤʝʜʠʝʥ ʪʠʧ (ʪʝʢʩʪ, ʠʟʦʙʨʘʞʝʥʠʷ, ʘʫʜʠʦ, ʚʠʜʝʦ), ʮʠʬʨʦʚʠ 
ʚʦʜʥʠ ʟʥʘʮʠ, ʩʦʬʪʫʝʨʠ ʟʘ ʢʦʜʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʠ ʜʨ.  

ʋʩʣʫʛʠ ʟʘ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ (III ʩʝʤʝʩʪʲʨ) ï ʂʫʨʩʲʪ ʧʨʝʜʩʪʘʚʷ 
ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ʫʝʙ-ʙʘʟʠʨʘʥʠ ʫʩʣʫʛʠ ʠ ʪʷʭʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ 
ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ ʚ ʤʨʝʞʘʪʘ. ʈʘʟʛʣʝʞʜʘʪ ʩʝ ʧʦʧʫʣʷʨʥʠ ʚʠʜʦʚʝ ʫʝʙ ʫʩʣʫʛʠ, 
ʢʘʢʪʦ ʠ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʧʨʠ ʠʥʪʝʛʨʘʮʠʷʪʘ ʠʤ ʩ ʨʘʟʣʠʯʥʠ ʫʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʠ 
ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ. ɺ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʯʘʩʪ ʦʪ ʢʫʨʩʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʧʨʠʣʦʞʝʥʠʷ 
ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ SOAP (ʧʨʦʪʦʢʦʣ ʟʘ ʦʙʤʝʥ ʥʘ ʩʪʨʫʢʪʫʨʠʨʘʥʠ 
ʜʘʥʥʠ ʚ ʫʝʙ) ʠ WSDL (ʝʟʠʢ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʫʩʣʫʛʠ). 

ʇʨʝʜʜʠʧʣʦʤʝʥ ʧʨʦʝʢʪ ï ʇʨʝʟ ʚʪʦʨʠʷ ʩʝʤʝʩʪʲʨ ʦʪ ʦʙʫʯʝʥʠʝʪʦ ʩʪʫʜʝʥʪʠʪʝ 
ʦʩʲʱʝʩʪʚʷʚʘʪ ʧʨʝʜʜʠʧʣʦʤʝʥ ʩʪʘʞ ʠ ʨʘʟʨʘʙʦʪʚʘʪ ʧʨʝʜʚʘʨʠʪʝʣʝʥ ʧʨʦʝʢʪ ʚ 
ʦʙʣʘʩʪʪʘ ʥʘ ʧʣʘʥʫʚʘʥʘʪʘ ʤʘʛʠʩʪʲʨʩʢʘʪʘ ʪʝʟʘ. ʈʘʙʦʪʘʪʘ ʩʝ ʠʟʚʲʨʰʚʘ ʚ 
ʣʘʙʦʨʘʪʦʨʠʠʪʝ ʥʘ ʀʥʩʪʠʪʫʪʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ, ɹɸʅ, ʠ ʩʝ 
ʨʲʢʦʚʦʜʠ ʦʪ ʥʘʫʯʥʠʷ ʩʠ ʨʲʢʦʚʦʜʠʪʝʣ ʧʦ ʤʘʛʠʩʪʲʨʩʢʘʪʘ ʪʝʟʘ ʥʘ ʩʪʫʜʝʥʪʘ.  
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3.2. ʁʠʚʡʩʙʞʥʡ ʝʡʪʯʡʨʤʡʦʡ 

ʄʦʜʝʣʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʠ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʙʘʟʠ ʦʪ ʜʘʥʥʠ (I ʩʝʤʝʩʪʲʨ) ï 
ʂʫʨʩʲʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʚʲʚʝʜʝʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʙʘʟʠʪʝ ʦʪ ʜʘʥʥʠ ʠ ʩʠʩʪʝʤʠʪʝ ʟʘ 
ʪʷʭʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ. ʂʫʨʩʲʪ ʮʝʣʠ ʜʘ ʦʩʠʛʫʨʠ ʦʩʥʦʚʥʠ ʪʝʦʨʝʪʠʯʥʠ ʟʥʘʥʠʷ ʠ 
ʧʨʘʢʪʠʯʝʩʢʠ ʫʤʝʥʠʷ ʧʦ ʠʟʛʨʘʞʜʘʥʝʪʦ, ʫʧʨʘʚʣʝʥʠʝʪʦ ʠ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʙʘʟʠ ʦʪ 
ʜʘʥʥʠ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʢʘʪʦ ʛʨʘʜʠʚʥʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʮʠʬʨʦʚʠʪʝ 
ʭʨʘʥʠʣʠʱʘ ʠ ʙʠʙʣʠʦʪʝʢʠ ʩ ʧʨʠʣʦʞʝʥʠʝ ʚ ʤʫʟʝʠ, ʛʘʣʝʨʠʠ ʠ ʘʨʭʠʚʠ, 
ʩʲʭʨʘʥʷʚʘʱʠ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦ ʥʘʩʣʝʜʩʪʚʦ. ʇʨʦʩʣʝʜʷʚʘʪ ʩʝ ʥʦʚʠ 
ʩʪʨʘʪʝʛʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʜʠʟʘʡʥʘ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʙʘʟʠ ʦʪ ʜʘʥʥʠ. ʂʫʨʩʲʪ ʠʤʘ 
ʟʘ ʟʘʜʘʯʘ ʜʘ ʨʘʟʚʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʫʤʝʥʠʷ ʚ ʠʟʛʨʘʞʜʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʨʝʣʘʮʠʦʥʥʠ ʙʘʟʠ ʜʘʥʥʠ ʩ ʧʨʠʣʦʞʝʥʠʷ ʚ ʋʝʙ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʠ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ (I ʩʝʤʝʩʪʲʨ) ï ʂʫʨʩʲʪ 
ʧʨʝʜʩʪʘʚʷ ʧʨʘʚʥʘʪʘ ʨʘʤʢʘ, ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʢʦʥʪʨʦʣ ʠ ʟʘʢʨʠʣʘ ʥʘ ʮʠʬʨʦʚʦ 
ʩʲʜʲʨʞʘʥʠʝ, ʜʦʩʪʲʧʥʦ ʧʨʝʟ ʨʘʟʣʠʯʥʠ ʢʘʥʘʣʠ ʟʘ ʜʦʩʪʘʚʷʥʝ ï ʀʥʪʝʨʥʝʪ, 
ʮʠʬʨʦʚʠ ʤʘʩʤʝʜʠʠ ʠ ʜʨ. ʆʙʩʲʞʜʘʪ ʩʝ ʪʝʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʮʠʬʨʦʚʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ ʠ ʚʠʜʦʚʝʪʝ ʧʨʘʚʘ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ ʚʲʨʭʫ ʥʝʛʦ, 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʘʚʦʪʦ ʟʘ ʩʦʙʩʪʚʝʥʦʩʪ, ʥʦʩʠʪʝʣʩʪʚʦ ʥʘ ʧʨʘʚʦʪʦ ʟʘ 
ʩʦʙʩʪʚʝʥʦʩʪ, ʜʝʢʨʝʪʠ ʠ ʜʦʢʫʤʝʥʪʠ, ʫʩʪʘʥʦʚʷʚʘʱʠ/ʜʦʢʘʟʚʘʱʠ ʧʨʘʚʦʪʦ ʥʘ 
ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ, ʢʦʣʝʢʪʠʚʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʘʚʦʪʦ ʟʘ 
ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ, ʜʘʚʥʦʩʪ, ʧʦʣʠʪʠʢʠ, ʠʥʩʪʠʪʫʮʠʠ ʟʘ ʢʦʥʪʨʦʣ, 
ʤʝʞʜʫʥʘʨʦʜʥʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʚ ʦʙʣʘʩʪʪʘ ʠ ʜʨ.  

ʎʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʙʠʙʣʠʦʪʝʯʝʥ ʤʝʥʠʜʞʤʲʥʪ (I ʩʝʤʝʩʪʲʨ) ï ʂʫʨʩʲʪ 
ʧʨʝʜʩʪʘʚʷ ʧʦʜʭʦʜʠ, ʤʝʪʦʜʠ ʠ ʩʨʝʜʩʪʚʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ, 
ʧʦʜʧʦʤʘʛʘʱʠ ʙʠʙʣʠʦʪʝʯʥʠʷ ʤʝʥʠʜʞʤʲʥʪ, ʨʘʙʦʪʘʪʘ ʥʘ ʙʠʙʣʠʦʪʝʯʥʠʪʝ 
ʠʥʩʪʠʪʫʮʠʠ, ʪʝʭʥʠʪʝ ʤʘʨʢʝʪʠʥʛʦʚʠ ʩʪʨʘʪʝʛʠʠ ʠ ʦʙʱʝʩʪʚʝʥʠ ʢʦʤʫʥʠʢʘʮʠʠ, 
ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ, ʫʧʨʘʚʣʝʥʠʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʨʝʩʫʨʩʠ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʠ ʜʨ. ʇʨʦʩʣʝʜʷʚʘʪ ʩʝ ʙʘʟʦʚʠ ʢʦʥʮʝʧʮʠʠ, ʩʨʝʜʩʪʚʘ ʠ 
ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʤʫʟʝʡʥʠ ʢʦʣʝʢʮʠʠ ʟʘ ʰʠʨʦʢʦ ʤʫʣʪʠʤʝʜʠʡʥʦ 
ʠʟʣʘʛʘʥʝ ʥʘ ʘʨʪʝʬʘʢʪʠ ʦʪ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦ ʥʘʩʣʝʜʩʪʚʦ. 

ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʟʥʘʥʠʷ (II ʩʝʤʝʩʪʲʨ) ï ʂʫʨʩʲʪ ʧʨʝʜʩʪʘʚʷ 
ʪʝʭʥʦʣʦʛʠʠ, ʩʨʝʜʩʪʚʘ ʠ ʩʪʘʥʜʘʨʪʠ ʟʘ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʟʥʘʥʠʷʪʘ ʚ 
ʮʠʬʨʦʚʘʪʘ ʩʨʝʜʘ ʯʨʝʟ ʠʟʛʦʪʚʷʥʝ ʥʘ ʨʝʘʣʥʠ ʧʨʠʤʝʨʠ ʠ ʤʦʜʝʣʠ. ʇʨʦʩʣʝʜʷʚʘʪ ʩʝ 
ʪʝʭʥʠʢʠ ʟʘ ʦʮʝʥʢʘ, ʧʨʠʭʚʘʱʘʥʝ ʠ ʤʥʦʛʦʢʨʘʪʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʟʥʘʥʠʷ, ʢʘʢʪʦ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʘʢʪʠʚʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʞʝʣʘʝʱʠ ʜʘ ʫʧʨʘʚʣʷʚʘʪ ʝʬʝʢʪʠʚʥʦ 
ʥʘʣʠʯʥʠʪʝ ʧʨʝʜʤʝʪʥʠ ʧʦʟʥʘʥʠʷ ʚ ʢʣʶʯʦʚʠ ʟʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʧʨʦʮʝʩʠ ʠ ʙʠʟʥʝʩ 
ʧʨʘʢʪʠʢʠ. ʂʫʨʩʲʪ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʧʦʤʦʛʥʝ ʥʘ ʩʪʫʜʝʥʪʠ ʚ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ 
ʟʥʘʯʠʤʦʩʪʪʘ, ʝʩʪʝʩʪʚʦʪʦ, ʥʘʩʪʦʷʱʠʪʝ ʧʨʘʢʪʠʢʠ ʠ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ 
ʦʙʣʘʩʪʪʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʟʥʘʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʷʪʘ. ʇʨʘʢʪʠʯʝʩʢʘʪʘ ʯʘʩʪ 
ʚʢʣʶʯʚʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʦʧʠʩʘʪʝʣʥʠ ʦʥʪʦʣʦʛʠʯʥʠ ʩʪʨʫʢʪʫʨʠ ʯʨʝʟ ʩʨʝʜʩʪʚʘʪʘ ʥʘ 
ʩʝʤʘʥʪʠʯʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. 
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ʎʠʬʨʦʚʠʟʘʮʠʷ ʠ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ ʟʘ ʢʫʣʪʫʨʥʦ ʥʘʩʣʝʜʩʪʚʦ (II 
ʩʝʤʝʩʪʲʨ) ï ʂʫʨʩʲʪ ʧʨʝʜʩʪʘʚʷ ʥʷʢʦʠ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ 
ʤʫʣʪʠʤʝʜʠʡʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʮʠʬʨʦʚʠʪʝ ʙʠʙʣʠʦʪʝʢʠ ʟʘ ʢʦʤʧʣʝʢʩʥʦ ʚʠʨʪʫʘʣʥʦ 
ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʯʠʤʠ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠ ʮʝʥʥʦʩʪʠ. ʆʩʥʦʚʝʥ ʬʦʢʫʩ ʝ 
ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʜʦʩʪʲʧʘ ʜʦ ʮʝʥʥʠ ʘʨʪʝʬʘʢʪʠ ʩ ʮʝʣ ʪʷʭʥʦʪʦ ʦʧʘʟʚʘʥʝ ʠ 
ʩʲʭʨʘʥʝʥʠʝ, ʜʠʛʠʪʘʣʥʘ ʨʝʩʪʘʚʨʘʮʠʷ, ʩʝʤʘʥʪʠʯʥʦ ʦʧʠʩʘʥʠʝ ʥʘ ʟʥʘʥʠʝʪʦ ʟʘ 
ʦʙʝʢʪʠʪʝ, ʦʩʠʛʫʨʷʚʘʥʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʩʨʝʜʩʪʚʘ ʟʘ ʢʫʣʪʫʨʝʥ ʠ ʝʪʥʦ-ʪʫʨʠʟʲʤ, 
ʘʪʨʘʢʪʠʚʥʦ ʮʠʬʨʦʚʦ ʝʢʩʧʦʥʠʨʘʥʝ ʥʘ ʦʙʝʢʪʠʪʝ, ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʠ ʜʨ. 
ʇʨʘʢʪʠʯʝʩʢʘʪʘ ʯʘʩʪ ʚʢʣʶʯʚʘ ʮʠʬʨʦʚʠʟʠʨʘʥʝ, ʩʝʤʘʥʪʠʯʥʦ ʘʥʦʪʠʨʘʥʝ ʠ 
ʚʠʨʪʫʘʣʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʘʨʪʝʬʘʢʪʠ ʦʪ ɹʲʣʛʘʨʩʢʦʪʦ ʢʫʣʪʫʨʥʘ ʥʘʩʣʝʜʩʪʚʦ ʚ 
ʮʠʬʨʦʚʦ ʭʨʘʥʠʣʠʱʝ ʠʣʠ ʙʠʙʣʠʦʪʝʢʘ ʩ ʮʝʣ ʧʫʙʣʠʢʫʚʘʥʝʪʦ ʠʤ ʚ ɽʚʨʦʧʝʡʩʢʘʪʘ 
ʮʠʬʨʦʚʘ ʙʠʙʣʠʦʪʝʢʘ Europeana. 

ʎʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ (II ʩʝʤʝʩʪʲʨ) ï ʂʫʨʩʲʪ 
ʧʨʝʜʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʮʠʬʨʦʚʠʪʝ ʭʨʘʥʠʣʠʱʘ ʠ ʙʠʙʣʠʦʪʝʢʠ ʢʘʪʦ 
ʠʟʪʦʯʥʠʢ ʥʘ ʤʘʪʝʨʠʘʣʠ ʠ ʨʝʩʫʨʩʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʠ 
ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ. ʃʝʢʮʠʦʥʥʘʪʘ ʯʘʩʪ ʦʪ ʢʫʨʩʘ ʨʘʟʛʣʝʞʜʘ 
ʙʘʟʦʚʠ ʢʦʥʮʝʧʮʠʠ, ʤʝʪʦʜʠ, ʩʨʝʜʩʪʚʘ ʠ ʩʪʘʥʜʘʨʪʠ, ʦʩʠʛʫʨʷʚʘʱʠ ʩʲʚʨʝʤʝʥʥʠʪʝ 
ʬʦʨʤʠ ʠ ʬʦʨʤʘʪʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ. ʇʨʘʢʪʠʯʝʩʢʘʪʘ ʯʘʩʪ ʚʢʣʶʯʚʘ 
ʠʟʛʨʘʞʜʘʥʝ ʥʘ SCORM ʫʯʝʙʥʠ ʤʦʜʫʣʠ (ʧʘʢʝʪʠ) ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʚ 
ʠʟʙʨʘʥʠ ʧʨʝʜʤʝʪʥʠ ʦʙʣʘʩʪʠ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠ ʠ ʨʝʩʫʨʩʠ ʦʪ ʮʠʬʨʦʚʠ 
ʭʨʘʥʠʣʠʱʘ ʠ ʙʠʙʣʠʦʪʝʢʠ. 

ʎʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ ʠ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ (III ʩʝʤʝʩʪʲʨ) ï ʂʫʨʩʲʪ ʮʝʣʠ ʜʘ 
ʧʨʝʯʫʧʠ ʮʠʬʨʦʚʠʪʝ ʙʠʙʣʠʦʪʝʢʠ ʧʨʝʟ ʧʨʠʟʤʘʪʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ Web 2.0 
ʪʝʭʥʦʣʦʛʠʠ, ʪ.ʥʘʨ. ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ. ʈʘʟʛʣʝʞʜʘʪ ʩʝ ʤʥʦʞʝʩʪʚʦ 
ʩʦʮʠʘʣʥʠ ʝʣʝʤʝʥʪʠ ʢʘʪʦ ʙʣʦʛʦʚʝ, ʬʦʨʫʤʠ, ʢʦʤʝʥʪʘʨʠ, ʨʝʡʪʠʥʛ ʩʠʩʪʝʤʠ, ʪʘʛʦʚʝ 
ʠ ʜʨ. ʠ ʩʪʦʡʥʦʩʪʪʘ, ʢʦʷʪʦ ʪʝ ʜʦʙʘʚʷʪ ʢʲʤ ʮʠʬʨʦʚʠʪʝ ʙʠʙʣʠʦʪʝʢʠ, ʯʨʝʟ 
ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʠʤ. ʎʝʣʪʘ ʝ ʧʨʝʚʨʲʱʘʥʝ ʥʘ ʮʠʬʨʦʚʘʪʘ ʙʠʙʣʠʦʪʝʢʘ ʚ ʩʦʮʠʘʣʥʘ 
ʩʨʝʜʘ ʟʘ ʩʧʦʜʝʣʷʥʝ, ʘʢʪʠʚʥʦ ʩʲʟʜʘʚʘʥʝ ʠ ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ 
ʩʲʜʲʨʞʘʥʠʝ. ʈʘʟʛʣʝʞʜʘʪ ʩʝ ʥʘʯʠʥʠʪʝ, ʧʦ ʢʦʠʪʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ ʜʘʜʝʥʘ 
ʮʠʬʨʦʚʘ ʙʠʙʣʠʦʪʝʢʘ ʤʦʛʘʪ ʜʘ ʧʦʜʧʦʤʘʛʘʪ ʧʦʧʫʣʷʨʠʟʘʮʠʷʪʘ ʡ ʠ ʧʦ-h ʠʨʦʢʘʪʘ ʡ 
ʜʦʩʪʲʧʥʦʩʪ. ʇʨʝʜʩʪʘʚʷʪ ʩʝ ʤʥʦʞʝʩʪʚʦ ʩʚʦʙʦʜʥʦ ʜʦʩʪʲʧʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʩʦʬʪʫʝʨ 
ʠ ʫʩʣʫʛʠ ʢʘʪʦ ʙʣʦʛʦʚʝ (Web Logs), RSS (Really Simple Syndication), Atom feeds, 
Wiki, ʢʘʢʪʦ ʠ ʩʨʝʜʠ ʟʘ ʩʧʦʜʝʣʷʥʝ ʢʘʪʦ Flickr, MySpace, YouTube, Delicious, 
Technorati, Facebook ʠ ʜʨ. 

ʆʧʝʨʘʮʠʦʥʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʥʘ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ (III ʩʝʤʝʩʪʲʨ) ï 
ʂʫʨʩʲʪ ʮʝʣʠ ʜʘ ʧʨʝʜʩʪʘʚʠ ʥʘʡ-ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʟʘ 
ʧʨʦʝʢʪʠʨʘʥʝ, ʠʟʛʨʘʞʜʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʝʬʝʢʪʠʚʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 
ʮʠʬʨʦʚʠ ʭʨʘʥʠʣʠʱʘ/ʙʠʙʣʠʦʪʝʢʠ. ʂʫʨʩʲʪ ʜʠʩʢʫʪʠʨʘ ʢʘʟʫʩʠ ʠ ʚʲʟʤʦʞʥʠ 
ʨʝʰʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʦʧʝʨʘʮʠʦʥʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʥʘ ʮʠʬʨʦʚʠ 
ʙʠʙʣʠʦʪʝʢʠ ʠ ʮʠʬʨʦʚʠ ʭʨʘʥʠʣʠʱʘ ʥʘ ʥʠʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʩʲʜʲʨʞʘʥʠʝ, 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ, ʧʦʪʨʝʙʠʪʝʣʠ, ʧʦʣʠʪʠʢʠ, ʢʘʯʝʩʪʚʦ ʠ ʘʨʭʠʪʝʢʪʫʨʘ 



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 251 

 

(ʢʦʥʮʝʧʪʫʘʣʥʘ ʨʘʤʢʘ ʧʨʝʜʣʦʞʝʥʘ ʚ ʈʝʬʝʨʝʥʪʥʠʷ ʤʦʜʝʣ ʥʘ ʮʠʬʨʦʚʘ 
ʙʠʙʣʠʦʪʝʢʘ ʥʘ DELOS). ʂʫʨʩʲʪ ʦʩʠʛʫʨʷʚʘ ʪʝʦʨʝʪʠʯʥʘ ʙʘʟʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 
ʧʦʟʥʘʥʠʷ ʟʘ ʜʝʡʥʦʩʪʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʦʧʝʨʘʮʠʦʥʥʘʪʘ 
ʩʲʚʤʝʩʪʠʤʦʩʪ ʦʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘ, ʪʝʭʥʠʯʝʩʢʘ ʠ ʤʝʪʦʜʠʯʝʩʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ. 

ɽʚʨʦʧʝʡʩʢʠ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ (III ʩʝʤʝʩʪʲʨ) ï ʂʫʨʩʲʪ ʮʝʣʠ ʜʘ 
ʧʨʝʜʩʪʘʚʠ ʧʨʦʝʢʪʠ, ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ ʠ 
ʭʨʘʥʠʣʠʱʘ ʚ ɽʚʨʦʧʘ, ʧʦʢʨʠʚʘʡʢʠ ʪʝʭʥʠ ʦʩʥʦʚʥʠ ʧʨʠʣʦʞʝʥʠʷ ʚ ʥʘʫʯʥʦʪʦ ʠ 
ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʪʦ ʥʘʩʣʝʜʩʪʚʦ. ʇʨʦʩʣʝʜʝʥʠ ʩʘ ʧʨʦʝʢʪʠ ʧʦ ʰʝʩʪʘ ʠ ʩʝʜʤʘ 
ʨʘʤʢʦʚʠ ʧʨʦʛʨʘʤʠ, ʚ ʪ.ʯ. Europeana, EuDML, DELOS, DL.org, EDLprojects, 
dLibra, ʠ ʜʨ., ʢʘʢʪʦ ʠ i2010 Digital Libraries Initiative.  

3.3. ʍʙʣʬʤʫʙʫʡʛʦʡ ʝʡʪʯʡʨʤʡʦʡ 

ʀʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠʣʦʞʝʥʠʷ (I ʩʝʤʝʩʪʲʨ) ï ʎʝʣʪʘ ʥʘ ʢʫʨʩʘ ʝ 
ʦʙʫʯʘʚʘʱʠʪʝ ʩʝ ʜʘ ʧʨʠʜʦʙʠʷʪ ʦʩʥʦʚʥʠ ʧʦʟʥʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʫʤʝʥʠʷ ʟʘ 
ʨʘʙʦʪʘ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʩʨʝʜʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʩʚʲʨʟʘʥʠ ʩ 
ʀʥʪʝʨʥʝʪ. ɺ ʢʫʨʩʘ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʘʪʘ ʥʘ ʀʥʪʝʨʥʝʪ 
ʧʨʠʣʦʞʝʥʠʷ (HTML, CSS, JavaScript ʠ ʜʨ.). ɺ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʯʘʩʪ ʩʝ ʧʨʝʜʩʪʘʚʷʪ 
ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ 
ʀʥʪʝʨʥʝʪ ʧʨʠʣʦʞʝʥʠʷ ʚ ʨʘʟʣʠʯʥʠ ʩʬʝʨʠ. 

ɽʟʠʮʠ ʟʘ ʭʠʧʝʨʪʝʢʩʪ (XML) (I ʩʝʤʝʩʪʲʨ) ï ʂʫʨʩʲʪ ʧʨʝʜʩʪʘʚʷ ʝʟʠʢʘ XML, 
ʧʨʝʜʩʪʘʚʣʷʚʘʱ ʙʘʟʦʚ ʤʝʪʘ-ʝʟʠʢ, ʜʝʬʠʥʠʨʘʱ ʩʠʥʪʘʢʩʠʩʘ, ʠʟʧʦʣʟʚʘʥ ʟʘ 
ʦʧʠʩʘʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʜʘʜʝʥʘ ʦʙʣʘʩʪ ʠ ʩʝʤʘʥʪʠʢʘ 
ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʝʟʠʮʠ. ʈʘʟʛʣʝʞʜʘʪ ʩʝ ʚ ʜʝʪʘʡʣʠ XML ʙʘʟʠʨʘʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 
ʪ.ʯ. HTML, CSS, URL ʠ ʪʝʭʥʠ ʧʨʠʣʦʞʝʥʠʷ. ʇʨʦʩʣʝʜʷʚʘʪ ʩʝ ʪʝʭʥʠʢʠ ʟʘ 
ʚʘʣʠʜʘʮʠʷ ʢʘʪʦ DTD ʠ XSchema, ʢʘʢʪʦ ʠ ʨʘʟʣʠʯʥʠ, ʩʲʧʨʦʚʦʞʜʘʱʠ ʪʝʭʥʦʣʦʛʠʠ, 
ʙʘʟʠʨʘʥʠ ʥʘ XML. 

ʋʝʙ ʠʥʪʝʨʬʝʡʩ ʢʲʤ ʙʘʟʠ ʦʪ ʜʘʥʥʠ (II ʩʝʤʝʩʪʲʨ) ï ʂʫʨʩʲʪ ʧʨʝʜʩʪʘʚʷ ʥʘʡ-
ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʠ ʠʟʧʦʣʟʚʘʥʠ ʪʝʭʥʠʢʠ ʠ ʤʝʪʦʜʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ ʧʦʜʜʲʨʞʘʥʝ 
ʥʘ Web-ʙʘʟʠʨʘʥʠ ʙʘʟʠ ʦʪ ʜʘʥʥʠ. ɼʝʤʦʥʩʪʨʠʨʘ ʩʝ ʢʘʢ ʪʝʟʠ ʪʝʭʥʠʢʠ ʠ ʤʝʪʦʜʠ 
ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʥʘ ʧʨʘʢʪʠʢʘ ʧʨʠ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʠ Web 
ʧʨʠʣʦʞʝʥʠʷ. 

ʀʥʪʝʨʥʝʪ ʠ ʧʨʘʚʦ (II ʩʝʤʝʩʪʲʨ) ï ʋʯʝʙʥʠʪʝ ʟʘʥʷʪʠʷ ʧʦ ʜʠʩʮʠʧʣʠʥʘʪʘ ʩʘ 
ʥʘʩʦʯʝʥʠ ʢʲʤ ʫʩʚʦʷʚʘʥʝ ʥʘ ʪʝʦʨʝʪʠʯʥʠ ʟʥʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʫʤʝʥʠʷ ʚ 
ʦʙʣʘʩʪʪʘ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʦʪʦ ʧʨʘʚʦ. ʌʦʨʤʠʨʘʪ ʩʝ ʟʥʘʥʠʷ ʦʪʥʦʩʥʦ ʦʩʥʦʚʥʠʪʝ 
ʠʟʪʦʯʥʠʮʠ ʠ ʧʨʠʥʮʠʧʠ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʦʪʦ ʧʨʘʚʦ, ʢʘʢʪʦ ʠ ʚʟʘʠʤʥʘʪʘ 
ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʩʲʚʨʝʤʝʥʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʙʝʢʪʠʚʥʦʪʦ 
ʧʨʘʚʦ. ʀʟʩʣʝʜʚʘ ʩʝ ʧʨʘʚʥʘʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ, ʩʚʲʨʟʘʥʘ ʩ ʠʥʪʝʨʥʝʪ 
ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʢʘʢʪʦ ʠ ʚʣʠʷʥʠʝʪʦ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʧʨʘʚʥʠ ʠʥʩʪʨʫʤʝʥʪʠ 
ʚʲʨʭʫ ʝʣʝʢʪʨʦʥʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʀʟʩʣʝʜʚʘ ʩʝ ʧʨʘʚʥʠʷ ʨʝʞʠʤ ʥʘ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʨʝʩʫʨʩʠ ʚ ʠʥʪʝʨʥʝʪ, ʢʘʢʪʦ ʠ ʩʧʝʮʠʬʠʢʠʪʝ ʥʘ ʝʣʝʢʪʨʦʥʥʘʪʘ 
ʪʲʨʛʦʚʠʷ, ʜʦʤʝʡʥʠʪʝ, ʩʘʡʪʦʚʝʪʝ, ʝʣʝʢʪʨʦʥʥʠʪʝ ʙʠʙʣʠʦʪʝʢʠ ʠ ʪ.ʥ. ʌʦʨʤʠʨʘ ʩʝ 
ʨʘʟʙʠʨʘʥʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʧʦʜʭʦʜʠ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ 
ʧʨʘʚʥʠʪʝ ʧʨʦʙʣʝʤʠ, ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. 

ʆʙʫʯʝʥʠʝʪʦ ʚ ʤʘʛʠʩʪʲʨʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʩʝ ʬʠʥʘʣʠʟʠʨʘ ʩʣʝʜ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 
ʚʩʠʯʢʠ ʟʘʜʲʣʞʝʥʠʷ ʧʦ ʫʯʝʙʥʠʷ ʧʣʘʥ (ʧʦʢʨʠʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʦ ʥʠʚʦ ʥʘ 
ʢʨʝʜʠʪʠ ʧʦ ʟʘʜʲʣʞʠʪʝʣʥʠʪʝ, ʠʟʙʠʨʘʝʤʠʪʝ ʠ ʬʘʢʫʣʪʘʪʠʚʥʠʪʝ ʜʠʩʮʠʧʣʠʥʠ) ʠ 
ʧʨʝʜʩʪʘʚʷʥʝ ʠ ʟʘʱʠʪʘ ʥʘ ʤʘʛʠʩʪʲʨʩʢʘ ʪʝʟʘ. ʊʝʟʘʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʦʙʩʪʚʝʥʦ 
ʠʟʩʣʝʜʚʘʥʝ, ʝʢʩʧʝʨʠʤʝʥʪ ʠʣʠ ʧʨʦʛʨʘʤʝʥ ʧʨʦʜʫʢʪ, ʦʩʲʱʝʩʪʚʝʥʠ ʠ ʨʲʢʦʚʦʜʝʥʠ ʚ 
ʨʘʤʢʠʪʝ ʥʘ ʟʘʜʲʣʞʠʪʝʣʥʘ ʠʣʠ ʠʟʙʠʨʘʝʤʘ ʜʠʩʮʠʧʣʠʥʘ ʦʪ ʫʯʝʙʥʠʷ ʧʣʘʥ. 

ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʫʯʝʙʥʠ ʜʠʩʮʠʧʣʠʥʠ ʩʘ ʩ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ ʩʣʦʞʥʦʩʪ ʠ 
ʦʩʠʛʫʨʷʪ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʜʚʝ ʥʘʧʨʘʚʣʝʥʠʷ: ʀʊ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʫʣʪʫʨʥʦ 
ʥʘʩʣʝʜʩʪʚʦ.  

ɼʠʩʮʠʧʣʠʥʠʪʝ, ʧʨʝʧʦʨʲʯʠʪʝʣʥʠ ʟʘ ʩʧʝʮʠʘʣʠʩʪʠ ʚ ʢʫʣʪʫʨʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ, 
ʩʘ ʩʣʝʜʥʠʪʝ: ʉʲʟʜʘʚʘʥʝ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʮʠʬʨʦʚʠ ʜʦʢʫʤʝʥʪʠ; ʎʠʬʨʦʚʠ 
ʭʨʘʥʠʣʠʱʘ ʠ ʙʠʙʣʠʦʪʝʢʠ; ʄʦʜʝʣʠ ʠ ʩʪʘʥʜʘʨʪʠ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʮʠʬʨʦʚʦ 
ʩʲʜʲʨʞʘʥʠʝ; ʎʠʬʨʦʚʘ ʬʦʪʦʛʨʘʬʠʷ; ʄʦʜʝʣʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʠ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ 
ʙʘʟʠ ʦʪ ʜʘʥʥʠ; ʎʠʬʨʦʚʠʟʘʮʠʷ ʠ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ; ʎʠʬʨʦʚʠ 
ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʙʠʙʣʠʦʪʝʯʝʥ ʤʝʥʠʜʞʤʲʥʪ; ʎʠʬʨʦʚʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ; 
ʎʠʬʨʦʚʠʟʘʮʠʷ ʠ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ ʟʘ ʢʫʣʪʫʨʥʦ ʥʘʩʣʝʜʩʪʚʦ; ʎʠʬʨʦʚʠ 
ʙʠʙʣʠʦʪʝʢʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ. 

ɼʠʩʮʠʧʣʠʥʠʪʝ, ʧʨʝʧʦʨʲʯʠʪʝʣʥʠ ʟʘ ʀʊ ʩʧʝʮʠʘʣʠʩʪʠ, ʩʘ ʩʣʝʜʥʠʪʝ: ʀʥʪʝʨʥʝʪ 
ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠʣʦʞʝʥʠʷ; ɽʟʠʮʠ ʟʘ ʭʠʧʝʨʪʝʢʩʪ (XML); ʊʝʭʥʦʣʦʛʠʠ ʟʘ ʮʠʬʨʦʚʠ 
ʙʠʙʣʠʦʪʝʢʠ; ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʟʥʘʥʠʷ; ʋʝʙ ʠʥʪʝʨʬʝʡʩ ʢʲʤ ʙʘʟʠ ʦʪ 
ʜʘʥʥʠ; ʀʥʪʝʨʥʝʪ ʠ ʧʨʘʚʦ; ɿʘʱʠʪʘ ʥʘ ʮʠʬʨʦʚʦʪʦ ʩʲʜʲʨʞʘʥʠʝ; ʋʩʣʫʛʠ ʟʘ 
ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ; ʆʧʝʨʘʮʠʦʥʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʥʘ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ. 

4. ʎʙʩʙʣʫʞʩʡʪʫʡʣʙ ʦʙ ʠʙʛʳʩʱʡʤʡʫʞ ʪʫʬʝʞʦʫʡ ʡ ʨʞʩʪʨʞʣʫʡʛʡ ʠʙ ʩʞʙʤʡʠʙʯʡʸ 

ɿʘʚʲʨʰʠʣʠʪʝ ʩʪʫʜʝʥʪʠ ʠʤʘʪ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʟʘ ʮʷʣʦʩʪʥʠʷ ʧʨʦʮʝʩ ʧʦ 
ʠʟʛʨʘʞʜʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ ʠ ʮʠʬʨʦʚʠ ʭʨʘʥʠʣʠʱʘ. ʊʝ 
ʤʦʛʘʪ ʜʘ ʧʨʦʝʢʪʠʨʘʪ, ʨʝʘʣʠʟʠʨʘʪ ʠ ʧʨʠʣʘʛʘʪ ʚ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ ʥʘ ʢʫʣʪʫʨʘʪʘ, 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʥʘʫʢʘʪʘ ʠ ʙʠʟʥʝʩʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʥʘ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ ʟʘ 
ʦʧʪʠʤʘʣʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʠʥʬʦʨʤʘʮʠʷ. ʇʨʦʛʨʘʤʘʪʘ 
ʜʘʚʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʤʝʥʠʜʞʲʨʩʢʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʧʨʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ 
ʧʨʦʝʢʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʮʠʬʨʦʚʠʟʘʮʠʷʪʘ ʠ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ, 
ʘ ʟʘʚʲʨʰʠʣʠʪʝ ʩʪʫʜʝʥʪʠ ʤʦʛʘʪ ʫʩʧʝʰʥʦ ʜʘ ʨʲʢʦʚʦʜʷʪ ʚʩʝʢʠ ʧʨʦʮʝʩ ʦʪ 
ʞʠʟʥʝʥʠʷ ʮʠʢʲʣ ʥʘ ʩʠʩʪʝʤʘ ʥʘ ʮʠʬʨʦʚʘ ʙʠʙʣʠʦʪʝʢʘ. ʉʪʫʜʝʥʪʠʪʝ ʩʘ ʠʤʘʣʠ 
ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʥʘʪʨʫʧʘʪ ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʠʪ ʠ ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʚ ʝʢʠʧ ʚ ʨʝʘʣʥʘ 
ʩʨʝʜʘ ʧʨʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʢʫʨʩʦʚʠ ʧʨʦʝʢʪʠ ʧʦ ʮʠʬʨʦʚʠʟʘʮʠʷ (ʚ ʪ.ʯ. 
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ʩʲʟʜʘʚʘʥʝ, ʦʙʨʘʙʦʪʢʘ ʠ ʟʘʱʠʪʘ ʥʘ ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ ʯʨʝʟ ʧʦʣʟʚʘʥʝ ʥʘ 
ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʠ ʪʝʭʥʦʣʦʛʠʠ) ʠ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʤʦʜʫʣʠ ʥʘ ʩʠʩʪʝʤʠ 
ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ. ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ 
ʦʙʱʦ-ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʫʤʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʠ ʥʘ ʚʩʝʢʠ ʩʲʚʨʝʤʝʥʝʥ ʩʧʝʮʠʘʣʠʩʪ ʧʦ 
ʙʠʙʣʠʦʪʝʢʦʟʥʘʥʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʛʨʘʤʘʪʘ ʦʩʠʛʫʨʷʚʘ ʥʘ 
ʟʘʚʲʨʰʠʣʠʪʝ ʜʦʧʲʣʥʠʪʝʣʥʠ ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʚ ʝʢʠʧ ʠ(ʠʣʠ) ʩʘʤʦʩʪʦʷʪʝʣʥʦ 
ʯʨʝʟ ʘʢʪʠʚʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʨʦʝʢʪʥʦ-ʙʘʟʠʨʘʥʠ ʫʯʝʙʥʠ ʧʨʘʢʪʠʢʠ.  

ʇʨʦʛʨʘʤʘʪʘ ʧʦʟʚʦʣʷʚʘ ʨʝʘʣʠʟʘʮʠʷ ʚ ʨʘʟʥʦʦʙʨʘʟʥʠ ʩʝʢʪʦʨʠ ʥʘ ʤʫʟʝʡʥʘʪʘ ʠ 
ʙʠʙʣʠʦʪʝʯʥʘ ʩʬʝʨʘ ï ʦʪ ʧʫʙʣʠʯʥʠ ʠ ʘʢʘʜʝʤʠʯʥʠ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠ ʜʦ 
ʛʣʦʙʘʣʥʠ ʙʠʟʥʝʩ ʙʠʙʣʠʦʪʝʢʠ, ʙʠʟʥʝʩ ʩʝʢʪʦʨʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ 
ʨʘʟʣʠʯʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʫʩʣʫʛʠ, ʜʦʩʪʲʧ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʮʠʬʨʦʚʘ 
ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʦʢʫʤʝʥʪʘʮʠʷ ʚ ʛʣʦʙʘʣʥʠ ʠ ʢʦʨʧʦʨʘʪʠʚʥʠ ʤʨʝʞʠ ʠ ʜʨ. 

ʇʨʦʛʨʘʤʘʪʘ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʠʟʛʨʘʜʷʪ ʩʧʝʮʠʘʣʠʩʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʮʠʬʨʦʚʠʪʝ ʙʠʙʣʠʦʪʝʢʠ, ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʠ ʢʘʢʪʦ ʥʘ ʙʲʣʛʘʨʩʢʠʷ, ʪʘʢʘ ʠ ʥʘ 
ʝʚʨʦʧʝʡʩʢʠʷ ʧʘʟʘʨ ʥʘ ʪʨʫʜʘ. 

ʀʙʣʤʷʰʞʦʡʞ 

ʄʘʛʠʩʪʲʨʩʢʘʪʘ ʧʨʦʛʨʘʤʘ Ăʎʠʬʨʦʚʠʟʘʮʠʷ ʠ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠò ʝ 
ʘʢʨʝʜʠʪʠʨʘʥʘ ʦʪ ʅʘʮʠʦʥʘʣʥʘʪʘ ʘʛʝʥʮʠʷ ʟʘ ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ. 

ʄʡʫʞʩʙʫʬʩʙ 

1. ʋʅʀɹʀʊ ʠ ʀʄʀ-ɹɸʅ, ʂʚʘʣʠʬʠʢʘʮʠʦʥʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʫʯʝʙʝʥ ʧʣʘʥ ʥʘ 
ʩʧʝʮʠʘʣʥʦʩʪ Ăʎʠʬʨʦʚʠʟʘʮʠʷ ʠ ʮʠʬʨʦʚʠ ʙʠʙʣʠʦʪʝʢʠò ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘ ʩʪʝʧʝʥ Ăʄʘʛʠʩʪʲʨò, ʉʦʬʠʷ, 2011. 
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ʈʝʟʶʤʝ: ʀʥʪʝʨʥʝʪ ʩʨʝʜʘʪʘ ʩʠʣʥʦ ʫʣʝʩʥʷʚʘ ʢʦʧʠʨʘʥʝʪʦ ʠ ʧʣʘʛʠʘʪʩʪʚʦʪʦ ʦʪ 
ʝʣʝʢʪʨʦʥʥʠ ʠʟʪʦʯʥʠʮʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩʲʩ ʟʘʠʤʩʪʚʘʥʝʪʦ ʦʪ ʧʝʯʘʪʥʠ ʧʫʙʣʠʢʘʮʠʠ. ʊʝʟʠ 
ʥʝʧʨʠʝʤʣʠʚʠ ʘʢʘʜʝʤʠʯʥʠ ʧʨʘʢʪʠʢʠ ʩʝ ʨʘʟʰʠʨʷʚʘʪ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʪ, ʚʲʧʨʝʢʠ 
ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʢʦʥʪʨʦʣ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ. ʅʘʣʠʮʝ ʝ ʩʚʦʝʦʙʨʘʟʥʦ 
ʩʲʩʪʝʟʘʥʠʝ ʤʝʞʜʫ ʦʮʝʥʷʚʘʱʠʪʝ ʠ ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʘʟʧʦʟʥʘʚʘʥʝʪʦ ʥʘ 
ʟʘʠʤʩʪʚʘʥʠ ʪʝʢʩʪʦʚʝ ʠ ʠʟʦʙʨʝʪʷʚʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʦʭʚʘʪʠ, ʟʘʪʨʫʜʥʷʚʘʱʠ 
ʪʦʚʘ ʨʘʟʧʦʟʥʘʚʘʥʝ. ɺ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʩʝ ʨʘʟʠʩʢʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 
ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʧʨʝʧʠʩʚʘʥʝ ʦʪ ʩʪʨʘʥʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʧʨʠ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ 
ʨʘʟʣʠʯʥʠ ʟʘʜʘʥʠʷ. ʇʨʝʜʩʪʘʚʝʥ ʝ ʦʧʠʪʲʪ ʥʘ ʘʚʪʦʨʠʪʝ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʫʩʣʫʛʘʪʘ 
TurnitIn, ʠʥʪʝʛʨʠʨʘʥʘ ʢʲʤ ʩʠʩʪʝʤʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ Moodle. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʦʮʝʥʷʚʘʥʝ, ʧʣʘʛʠʘʪʩʪʚʦ  

ɻʳʛʞʝʞʦʡʞ 

ɺ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʀʥʪʝʨʥʝʪ ʩʝ ʧʨʝʚʲʨʥʘ ʚ ʦʩʥʦʚʥʦ ʩʨʝʜʩʪʚʦ, 
ʠʟʧʦʣʟʚʘʥʦ ʦʪ ʩʪʫʜʝʥʪʠʪʝ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠ ʧʨʠ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ 
ʨʘʟʣʠʯʥʠ ʟʘʜʘʥʠʷ. ʆʙʫʯʘʝʤʠʪʝ ʚʝʯʝ ʤʦʛʘʪ ʙʝʟ ʧʨʦʙʣʝʤʠ ʜʘ ʠʟʧʦʣʟʚʘʪ 
ʥʝʦʛʨʘʥʠʯʝʥ ʙʨʦʡ ʠʟʪʦʯʥʠʮʠ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʠʪʦ ʣʝʩʥʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʧʨʝʛʣʝʜʘʥʠ, ʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʟʘ ʜʘʜʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʩʲʜʲʨʞʘʥʠʝ ʜʘ ʙʲʜʝ 
ʟʘʠʤʩʪʚʘʥʦ. ʉ ʪʦʚʘ ʩʝ ʫʣʝʩʥʷʚʘ ʦʩʦʙʝʥʦ ʤʥʦʛʦ ʢʦʧʠʨʘʥʝʪʦ ʠ ʧʣʘʛʠʘʪʩʪʚʦʪʦ ʦʪ 
ʝʣʝʢʪʨʦʥʥʠ ʠʟʪʦʯʥʠʮʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩʲʩ ʟʘʠʤʩʪʚʘʥʝʪʦ ʦʪ ʧʝʯʘʪʥʠ ʧʫʙʣʠʢʘʮʠʠ. 
ʇʨʝʧʠʩʚʘʥʝʪʦ ʚ ʝʧʦʭʘʪʘ ʥʘ ʀʥʪʝʨʥʝʪ ʧʨʠʜʦʙʠʚʘ ʥʦʚʦ ʠʟʤʝʨʝʥʠʝ. ʄʥʦʛʦ 
ʩʪʫʜʝʥʪʠ ʩʤʷʪʘʪ ʟʘ ʜʦʧʫʩʪʠʤʦ ʜʘ ʧʨʝʜʩʪʘʚʷʪ ʧʫʙʣʠʢʫʚʘʥ ʚ ʀʥʪʝʨʥʝʪ ʯʫʞʜ 
ʧʨʦʝʢʪ. ʇʨʦʙʣʝʤʲʪ ʩʝ ʟʘʜʲʣʙʦʯʘʚʘ ʧʨʠ ʨʘʟʰʠʨʷʚʘʱʦʪʦ ʩʝ ʜʠʩʪʘʥʮʠʦʥʥʦ 
ʦʙʫʯʝʥʠʝ, ʢʲʜʝʪʦ ʦʛʨʘʥʠʯʝʥʠʷʪ ʣʠʯʝʥ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʩʪʫʜʝʥʪ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣ 
ʫʚʝʣʠʯʘʚʘ ʦʪʥʦʩʠʪʝʣʥʠʷ ʜʷʣ ʥʘ ʦʮʝʥʢʠʪʝ, ʩʲʩʪʘʚʝʥʠ ʩʘʤʦ ʧʦ ʧʨʝʜʩʪʘʚʝʥʠ 
ʧʠʩʤʝʥʠ ʨʘʙʦʪʠ. ʆʩʚʝʥ ʪʦʚʘ, ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʫʣʝʩʥʷʚʘ ʠ ʠʟʤʘʤʠʪʝ 
ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʧʠʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʫʩʪʨʦʡʩʪʚʘ (ʤʦʙʠʣʥʠ ʪʝʣʝʬʦʥʠ, 
ʙʝʟʞʠʯʥʠ ʤʨʝʞʠ ʠ ʜʨ.). ɺʩʠʯʢʦ ʪʦʚʘ ʥʘʣʘʛʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʜʘ ʨʘʟʨʘʙʦʪʷʪ ʠ 
ʧʨʠʣʘʛʘʪ ʧʦʣʠʪʠʢʠ ʟʘ ʦʛʨʘʥʠʯʘʚʘʥʝ ʠ ʧʨʝʢʨʘʪʷʚʘʥʝ ʥʘ ʥʝʧʨʠʝʤʣʠʚʠʪʝ 
ʘʢʘʜʝʤʠʯʥʠ ʧʨʘʢʪʠʢʠ, ʚ ʪʦʚʘ ʯʠʩʣʦ ʠ ʜʠʨʝʢʪʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʯʫʞʜʘ 
ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ[1]. 

ɿʘ ʫʩʧʝʰʥʘ ʙʦʨʙʘ ʩ ʧʨʝʧʠʩʚʘʥʝʪʦ ʚ ʧʨʝʜʩʪʘʚʝʥʠ ʧʠʩʤʝʥʠ ʨʘʙʦʪʠ ʩʝ 
ʠʟʧʦʣʟʚʘ ʩʦʬʪʫʝʨ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʣʘʛʠʘʪʩʪʚʦ. ʀ ʙʝʟ ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʩʦʬʪʫʝʨ, 
ʩ ʧʦʤʦʱʪʘ ʥʘ ʪʲʨʩʘʯʢʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʝʯʝ ʧʫʙʣʠʢʫʚʘʥ 
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ʪʝʢʩʪ, ʥʦ ʧʨʦʮʝʩʲʪ ʝ ʪʨʫʜʦʝʤʲʢ ʠ ʦʪʥʝʤʘ ʚʨʝʤʝ. ʇʨʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 
ʟʘʠʤʩʪʚʘʥʠ ʪʝʢʩʪʦʚʝ ʩʝ ʨʘʟʯʠʪʘ ʥʘ ʪʦʚʘ, ʯʝ ʝʢʟʘʤʠʥʘʪʦʨʠʪʝ ʥʷʤʘ ʜʘ ʩʝ 
ʟʘʥʠʤʘʚʘʪ ʩ ʨʘʟʧʦʟʥʘʚʘʥʝʪʦ ʠʤ, ʘ ʘʢʦ ʩʝ ʦʯʘʢʚʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʩʦʬʪʫʝʨ, ʧʨʝʜʩʪʘʚʝʥʠʷʪ ʪʝʢʩʪ ʩʝ ʤʦʜʠʬʠʮʠʨʘ ʪʘʢʘ, ʯʝ ʜʘ ʩʝ 
ʟʘʪʨʫʜʥʠ ʘʚʪʦʤʘʪʠʯʥʦʪʦ ʨʘʟʧʦʟʥʘʚʘʥʝ.  

ɺ ʢʦʥʪʝʢʩʪʘ ʥʘ ʠʟʣʦʞʝʥʦʪʦ ʧʦ-ʛʦʨʝ, ʮʝʣ ʥʘ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʝ ʜʘ ʩʝ 
ʜʠʩʢʫʪʠʨʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʧʨʝʧʠʩʚʘʥʝ ʦʪ ʩʪʨʘʥʘ ʥʘ 
ʩʪʫʜʝʥʪʠʪʝ ʧʨʠ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʟʘʜʘʥʠʷ ï ʩʘʤʦʩʪʦʷʪʝʣʥʠ 
ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʝʢʪʠ, ʨʝʬʝʨʘʪʠ, ʢʘʟʫʩʠ ʠ ʜʨ. ʬʦʨʤʠ ʥʘ ʧʠʩʤʝʥʘ ʨʘʙʦʪʘ. 
ɿʘ ʮʝʣʪʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠʪʝ ʥʝʧʨʠʝʤʣʠʚʠ ʘʢʘʜʝʤʠʯʥʠ 
ʧʨʘʢʪʠʢʠ ʠ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʨʘʟʣʠʯʥʠʪʝ ʬʦʨʤʠ ʠ ʧʨʘʢʪʠʢʠ ʥʘ ʧʣʘʛʠʘʪʩʪʚʦ.  

ʊʝʥʜʝʥʮʠʷ ʚ ʅɹʋ ʝ ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʚʩʠʯʢʠ ʬʦʨʤʠ ʥʘ ʦʙʫʯʝʥʠʝ ʜʘ ʠʤʘʪ 
ʜʦʩʪʲʧ ʜʦ ʝʣʝʢʪʨʦʥʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʧʦʥʘʩʪʦʷʱʝʤ ʯʨʝʟ ʩʠʩʪʝʤʘʪʘ Moodle. ɺ 
ʪʘʟʠ ʚʨʲʟʢʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʠʟʧʲʣʥʝʥʠ ʟʘʜʘʥʠʷ ʠ ʧʨʦʝʢʪʠ, ʢʘʢʪʦ 
ʪʦʚʘ ʚ Moodle ʧʨʝʜʦʩʪʘʚʷ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʝʬʝʢʪʠʚʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʙʦʨʙʘ ʩ 
ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʯʫʞʜʠ ʪʝʢʩʪʦʚʝ. ɺ ʅɹʋ ʝ ʟʘʢʫʧʝʥ ʘʙʦʥʘʤʝʥʪ ʟʘ ʫʩʣʫʛʠʪʝ ʥʘ 
ʩʠʩʪʝʤʘʪʘ TurnitIn [2,3]. ʊʷ ʧʦʟʚʦʣʷʚʘ ʩʨʘʚʥʝʥʠʝʪʦ ʥʘ ʩʪʫʜʝʥʪʩʢʠʪʝ ʨʘʟʨʘʙʦʪʢʠ 
ʩ ʥʘʣʠʯʥʠ ʠʥʪʝʨʥʝʪ ʜʦʢʫʤʝʥʪʠ, ʘʨʭʠʚʠʨʘʥʠ ʚ ʣʦʢʘʣʥʠ ʙʘʟʠ, ʢʘʢʪʦ ʠ ʩ 
ʧʫʙʣʠʢʫʚʘʥʠ ʚʝʯʝ ʩʪʘʪʠʠ ʚ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʩʧʠʩʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʩʝ 
ʧʨʝʜʩʪʘʚʷʪ ʥʷʢʦʠ ʧʨʘʢʪʠʢʠ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʫʩʣʫʛʘ. 

ʆʞʨʩʡʞʥʤʡʛʡ ʙʣʙʝʞʥʡʰʦʡ ʨʩʙʣʫʡʣʡ 

ʇʦʜʦʙʥʦ ʥʘ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʠʥʩʪʠʪʫʮʠʠʪʝ ʧʦ ʩʚʝʪʘ, ʚ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʚ 
ɹʲʣʛʘʨʠʷ ʧʫʙʣʠʢʫʚʘʪ ʨʝʛʣʘʤʝʥʪ ʟʘ ʦʮʝʥʷʚʘʥʝʪʦ ʥʘ ʩʪʫʜʝʥʪʩʢʠʪʝ ʧʦʩʪʠʞʝʥʠʷ, 
ʢʘʪʦ ʧʦʩʦʯʚʘʪ ʥʝʧʨʠʝʤʣʠʚʠ ʘʢʘʜʝʤʠʯʥʘ ʧʨʘʢʪʠʢʠ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, ʯʝ 
ʚʩʝʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠʣʘʛʘ ʩʦʙʩʪʚʝʥʠ ʢʨʠʪʝʨʠʠ, ʘʥʘʣʠʟʲʪ ʥʘ ʦʪʜʝʣʥʠʪʝ 
ʧʨʘʚʠʣʥʠʮʠ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʦʙʦʙʱʷʪ ʥʝʜʦʧʫʩʪʠʤʠʪʝ ʧʨʘʢʪʠʢʠ: ʧʣʘʛʠʘʪʩʪʚʦ, 
ʬʘʣʰʠʬʠʢʘʮʠʷ, ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʟʘʧʠʩʢʠ ʠ ʝʣʝʢʪʨʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ ʧʦ ʚʨʝʤʝ ʥʘ 
ʠʟʧʠʪ, ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʜʥʘ ʠ ʩʲʱʘ ʨʘʟʨʘʙʦʪʢʘ ʧʦ ʥʷʢʦʣʢʦ ʫʯʝʙʥʠ ʜʠʩʮʠʧʣʠʥʠ, 
ʧʦʜʩʢʘʟʚʘʥʝ ʠ ʜʨ. ʧʦʜʦʙʥʠ [4]. ʆʪ ʠʟʙʨʦʝʥʠʪʝ ʧʦ-ʛʦʨʝ ʷʚʣʝʥʠʷ ʥʘʡ-ʩʧʦʨʥʦ ʝ 
ʧʣʘʛʠʘʪʩʪʚʦʪʦ, ʢʦʝʪʦ ʤʥʦʛʦ ʭʦʨʘ ʨʘʟʛʣʝʞʜʘʪ ʝʜʠʥʩʪʚʝʥʦ ʢʘʪʦ ʧʨʝʧʠʩʚʘʥʝ ʥʘ 
ʯʫʞʜʘ ʨʘʟʨʘʙʦʪʢʘ ʠʣʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʯʫʞʜʠ ʠʜʝʠ ʟʘ ʩʦʙʩʪʚʝʥʠ. ʊʝʨʤʠʥʠʪʝ 
çʢʦʧʠʨʘʤè ʠʣʠ çʟʘʝʤʘʤè, ʦʪʥʝʩʝʥʠ ʢʲʤ ʯʫʞʜʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠʢʨʠʚʘʪ ʢʨʘʞʙʘ ʥʘ 
ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ, ʜʦʢʦʣʢʦʪʦ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʩʝ ʢʘʩʘʝ ʟʘ 
ʤʘʪʝʨʠʘʣʠ ʩ ʠʟʚʝʩʪʥʦ ʠ ʨʝʛʠʩʪʨʠʨʘʥʦ ʘʚʪʦʨʩʪʚʦ. ʇʣʘʛʠʘʪʩʪʚʦʪʦ ʠʤʘ ʤʥʦʛʦ 
ʬʦʨʤʠ [5]: 

- ʂʨʘʞʙʘ ʥʘ ʠʜʝʠ ʠ ʧʨʝʜʩʪʘʚʷʥʝ ʢʘʪʦ ʩʦʙʩʪʚʝʥʠ; 

- ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʯʫʞʜ ʪʝʢʩʪ ʙʝʟ ʜʘ ʩʝ ʤʘʨʢʠʨʘ ʢʘʪʦ ʮʠʪʘʪ; 

- ʇʨʝʜʩʪʘʚʷʥʝ ʟʘ ʦʨʠʛʠʥʘʣʥʠ ʠʜʝʷ ʠʣʠ ʧʨʦʜʫʢʪ, ʧʦʣʫʯʝʥʠ ʦʪ ʩʲʱʝʩʪʚʫʚʘʱ 
ʠʟʪʦʯʥʠʢ; 
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- ʃʠʧʩʘ ʥʘ ʮʠʪʠʨʘʥʝ ʥʘ ʠʟʪʦʯʥʠʢʘ ʠʣʠ ʜʘʚʘʥʝ ʥʘ ʥʝʚʷʨʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 
ʥʝʛʦ. 

ɺ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʧʣʘʛʠʘʪʩʪʚʦʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʣʠʧʩʘ ʥʘ 
ʢʦʨʝʢʪʥʦ ʮʠʪʠʨʘʥʝ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʠʟʪʦʯʥʠʮʠ, ʩ ʢʦʝʪʦ ʯʠʪʘʪʝʣʷʪ ʜʘ ʧʦʣʫʯʠ 
ʚʷʨʥʘ ʠ ʧʲʣʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʦʨʠʛʠʥʘʣʥʦʩʪʪʘ ʥʘ ʠʟʣʦʞʝʥʠʪʝ ʚ ʧʫʙʣʠʢʘʮʠʷʪʘ 
ʪʝʟʠ. ʀʟʩʣʝʜʚʘʥʠʷ [10], ʧʨʦʚʝʜʝʥʠ ʚ ʥʷʢʦʠ ʝʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ ʚ ʪʦʚʘ ʯʠʩʣʦ ʠ 
ɹʲʣʛʘʨʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʚ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʧʣʘʛʠʘʪʩʪʚʦʪʦ ï ʦʪ ʩʦʙʩʪʚʝʥʠ 
ʨʘʟʨʘʙʦʪʢʠ ʠ ʀʥʪʝʨʥʝʪ ʠʟʪʦʯʥʠʮʠ ï ʝ ʯʝʩʪʘ ʧʨʘʢʪʠʢʘ. ʅʝʱʦ ʧʦʚʝʯʝ, 85% ʦʪ 
ʙʲʣʛʘʨʩʢʠʪʝ ʩʪʫʜʝʥʪʠ ʩʤʷʪʘʪ, ʯʝ ʪʦʚʘ ʥʷʤʘ ʜʘ ʙʲʜʝ ʨʘʟʢʨʠʪʦ. 

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʚ ʀʥʪʝʨʥʝʪ ʠʟʦʙʠʣʩʪʚʘʪ ʜʦʢʫʤʝʥʪʠ ʩʲʩ ʩʚʦʙʦʜʝʥ ʜʦʩʪʲʧ, 
ʯʠʡʪʦ ʠʟʪʦʯʥʠʢ ʪʨʫʜʥʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦʩʣʝʜʝʥ. ʆʙʫʯʘʝʤʠʪʝ ʦʩʪʘʚʘʪ ʩ 
ʚʧʝʯʘʪʣʝʥʠʝ, ʯʝ ʢʦʧʠʨʘʥʝʪʦ ʥʘ ʧʫʙʣʠʯʥʦ ʜʦʩʪʲʧʥʠ ʛʦʪʦʚʠ ʤʘʪʝʨʠʘʣʠ ʩ ʥʝ 
ʫʢʘʟʘʥʠ ʘʚʪʦʨʩʢʠ ʧʨʘʚʘ ʝ ʜʦʧʫʩʪʠʤʦ ʠ ʥʝ ʝ ʠʥʪʝʣʝʢʪʫʘʣʥʦ ʧʨʝʩʪʲʧʣʝʥʠʝ. ʅʝ ʥʘ 
ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʪʝʢʩʪʦʚʠ ʟʘʝʤʢʠ ʝ 
ʟʘʪʨʫʜʥʝʥʦ ʙʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʩʦʬʪʫʝʨ. ʈʝʜʠʮʘ ʘʚʪʦʨʠ [6, 7] ʩʘ 
ʧʨʝʜʩʪʘʚʠʣʠ ʦʙʟʦʨʠ ʥʘ ʩʨʝʜʩʪʚʘ ʟʘ ʦʪʢʨʠʚʘʥʝ ʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ 
ʧʨʝʧʠʩʚʘʥʝʪʦ. ʉʲʱʝʩʪʚʫʚʘʪ ʤʥʦʞʝʩʪʚʦ ʪʲʨʛʦʚʩʢʠ ʧʨʦʜʫʢʪʠ, ʢʘʢʪʦ ʠ ʩʦʬʪʫʝʨ 
ʩʲʩ ʩʚʦʙʦʜʝʥ ʜʦʩʪʲʧ ʟʘ ʦʪʢʨʠʚʘʥʝ ʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʧʣʘʛʠʘʪʩʪʚʦʪʦ. 

ʌʪʤʬʜʙʫʙ Turnitin 

ʉʠʩʪʝʤʘʪʘ Turnitin ʝ ʝʜʥʦ ʦʪ ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʦʪʢʨʠʚʘʥʝ 
ʥʘ ʧʨʝʧʠʩʚʘʥʝ ʦʪ ʚʝʯʝ ʧʫʙʣʠʢʫʚʘʥʠ ʚ ʀʥʪʝʨʥʝʪ ʪʝʢʩʪʦʚʝ ʧʦ ʩʠʩʪʝʤʘʪʘ ñʢʦʧʠʨʘʡ 
ʠ ʧʦʩʪʘʚʠò. ʉʪʫʜʝʥʪʩʢʠʪʝ ʨʘʟʨʘʙʦʪʢʠ ʩʝ ʧʦʜʘʚʘʪ ʠ ʧʨʦʩʣʝʜʷʚʘʪ ʢʘʪʦ ʜʦʢʫʤʝʥʪʠ 
ʧʦ ʝʣʝʢʪʨʦʥʝʥ ʧʲʪ ʠ ʩʝ ʠʟʩʣʝʜʚʘʪ ʟʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʚʝʯʝ ʧʫʙʣʠʢʫʚʘʥʠ ʪʝʢʩʪʦʚʝ. 
ɿʘ ʮʝʣʪʘ ʩʠʩʪʝʤʘʪʘ ʠʟʧʦʣʟʚʘ ʛʦʣʷʤʘ ʙʘʟʘ ʦʪ ʜʘʥʥʠ ʩ ʜʠʛʠʪʘʣʥʦ ʩʲʜʲʨʞʘʥʠʝ, 
ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ ʩʨʘʚʥʝʥʠʝʪʦ ʥʘ ʩʪʫʜʝʥʪʩʢʠʪʝ ʨʘʟʨʘʙʦʪʢʠ ʩ ʤʠʣʠʘʨʜʠ 
ʀʥʪʝʨʥʝʪ ʜʦʢʫʤʝʥʪʠ. ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʙʘʟʘʪʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʩʝ ʦʙʥʦʚʷʚʘ. ɿʘ 
ʚʩʝʢʠ ʧʦʜʘʜʝʥ ʜʦʢʫʤʝʥʪ TurnitIn ʛʝʥʝʨʠʨʘ ʪ.ʥʘʨ. ʦʪʯʝʪ ʟʘ ʦʨʠʛʠʥʘʣʥʦʩʪ, ʚ ʢʦʡʪʦ 
ʩʝ ʦʧʠʩʚʘ ʧʨʦʮʝʥʪʲʪ ʥʘ ʩʲʚʧʘʜʝʥʠʝ ʩ ʚʝʯʝ ʧʫʙʣʠʢʫʚʘʥʠ ʜʦʢʫʤʝʥʪʠ. ʅʘ ʬʠʛ.1 ʝ 
ʧʨʝʜʩʪʘʚʝʥ ʧʦʜʦʙʝʥ ʦʪʯʝʪ [8] ʢʘʪʦ ʦʮʚʝʪʝʥʠʪʝ ʧʘʩʘʞʠ ʤʘʨʢʠʨʘʪ ʥʘʤʝʨʝʥʠ 
ʪʝʢʩʪʦʚʝ ʠ ʪʝʭʥʠʪʝ ʦʨʠʛʠʥʘʣʥʠ ʠʟʪʦʯʥʠʮʠ.  

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʝ ʚʲʟʤʦʞʥʦ ʯʨʝʟ ʟʘʧʣʘʱʘʥʝʪʦ ʥʘ ʛʦʜʠʰʝʥ 
ʘʙʦʥʘʤʝʥʪ ï ʠʥʩʪʠʪʫʮʠʦʥʘʣʝʥ ʣʠʮʝʥʟ. ʉʠʩʪʝʤʘʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʥʘʜ 120 ʩʪʨʘʥʠ 
ʠ ʜʦ ʤʦʤʝʥʪʘ ʩʘ ʦʙʨʘʙʦʪʝʥʠ ʥʘʜ 150 ʤʣʥ. ʩʪʫʜʝʥʪʩʢʠ ʨʘʙʦʪʠ. ʉʣʝʜʚʘ ʜʘ ʩʝ 
ʦʪʙʝʣʝʞʠ, ʯʝ Turnitin ʩʘʤʦ ʤʘʨʢʠʨʘ ʩʲʚʧʘʜʘʱʠ ʪʝʢʩʪʦʚʝ ʠ ʦʪʢʨʠʚʘ ʠʟʪʦʯʥʠʢʘ, 
ʦʪʢʲʜʝʪʦ ʝ ʟʘʠʤʩʪʚʘʥʦ ʩʲʜʲʨʞʘʥʠʝʪʦ. ʋʩʣʫʛʘʪʘ ʥʝ ʦʪʢʨʠʚʘ ʠ ʥʝ ʜʝʬʠʥʠʨʘ 
ʩʣʫʯʘʠʪʝ ʥʘ ʧʣʘʛʠʘʪʩʪʚʦ. ʊʷ ʩʘʤʦ ʧʨʝʜʫʧʨʝʞʜʘʚʘ ʟʘ ʩʲʚʧʘʜʝʥʠʝ ʥʘ ʪʝʢʩʪ, ʘ ʥʝ 
ʟʘ ʪʦʚʘ ʢʘʢ ʪʝʢʩʪʲʪ ʝ ʧʨʝʜʩʪʘʚʝʥ ï ʢʘʪʦ ʮʠʪʘʪ ʠʣʠ ʚʛʨʘʜʝʥ ʚ ʜʨʫʛ ʪʝʢʩʪ. 

ʀʟʚʝʞʜʘ ʩʝ ʧʨʦʮʝʥʪ ʥʘ ʩʭʦʜʩʪʚʦ ʥʘ ʪʝʢʩʪʘ ʠ ʩʝ ʧʦʟʚʦʣʷʚʘ ʦʪʚʘʨʷʥʝʪʦ ʥʘ 
ʚʩʠʯʢʠ ʜʦʢʫʤʝʥʪʠ, ʚ ʯʠʝʪʦ ʩʲʜʲʨʞʘʥʠʝ ʠʤʘ ʤʘʨʢʠʨʘʥʠ ʩʲʚʧʘʜʝʥʠʷ. 
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ʉʲʚʧʘʜʘʱʠʪʝ ʧʘʩʘʞʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʜʫʤʘ ʧʦ ʜʫʤʘ. ʇʨʝʧʦʜʘʚʘʪʝʣʷʪ 
ʧʨʝʮʝʥʷʚʘ ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʪʝʢʩʪʘ ï ʜʘʣʠ ʠʤʘ ʧʣʘʛʠʘʪʩʪʚʦ ʠʣʠ ʩʝ ʢʘʩʘʝ ʟʘ 
ʦʛʨʘʥʠʯʝʥʦ ʩʲʚʧʘʜʝʥʠʝ ʥʘ ʬʨʘʟʠ.  

 

ʌʠʛ.1 ʆʪʯʝʪ ʟʘ ʦʨʠʛʠʥʘʣʥʦʩʪ 

Turnitin ʩʝ ʠʥʪʝʛʨʠʨʘ ʫʩʧʝʰʥʦ ʩ ʨʘʟʣʠʯʥʠ ʩʨʝʜʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ 
ʢʘʪʦ Moodle, Blackboard ʠ ʜʨ. ʆʩʚʝʥ ʯʝ ʩʧʦʤʘʛʘ ʚ ʙʦʨʙʘʪʘ ʩ ʧʨʝʧʠʩʚʘʥʝʪʦ, 
ʨʘʟʨʘʙʦʪʝʥʠ ʩʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʤʦʜʫʣʠ, ʢʦʠʪʦ ʧʦʜʧʦʤʘʛʘʪ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʠ 
ʝʬʝʢʪʠʚʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ [9]. 

ʈʩʙʣʫʡʣʡ ʨʩʡ ʡʠʨʧʤʠʛʙʦʞʫʧ ʦʙ Turnitin ʛ ʝʞʨʙʩʫʙʥʞʦʫ ʁʦʭʧʩʥʙʫʡʣʙ ʦʙ 
ʆɺʌ 

ʇʨʝʜʣʘʛʘʥʠʪʝ ʚ ʅɹʋ ʢʫʨʩʦʚʝ ʩʝ ʨʘʟʛʨʘʥʠʯʘʚʘʪ ʩʧʦʨʝʜ ʚʠʜʘ ʫʯʘʩʪʠʝ ʥʘ 
ʩʪʫʜʝʥʪʠʪʝ ʥʘ ʘʫʜʠʪʦʨʥʠ ʢʫʨʩʦʚʝ ʠ ʠʟʚʲʥʘʫʜʠʪʦʨʥʠ ʫʯʝʙʥʠ ʬʦʨʤʠ. 
ɸʫʜʠʪʦʨʥʠʪʝ ʬʦʨʤʠ ʚʢʣʶʯʚʘʪ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʣʝʢʮʠʠ: ʤʦʥʦʣʦʛʠʯʥʘ, 
ʜʠʘʣʦʛʠʯʥʘ, ʝʢʠʧʥʘ ʠ ʪʨʝʥʠʥʛʠ ï ʩʝʤʠʥʘʨ, ʫʧʨʘʞʥʝʥʠʝ, ʠʥʜʠʚʠʜʫʘʣʝʥ ʢʫʨʩ. 
ʀʟʚʲʥʘʫʜʠʪʦʨʥʠʪʝ ʬʦʨʤʠ ʩʘ ʩʪʘʞ, ʧʨʘʢʪʠʢʘ, ʧʨʦʝʢʪ, ʩʝʤʠʥʘʨ ʠ ʩʘʤʦʩʪʦʷʪʝʣʥʘ 
ʨʘʙʦʪʘ. ɿʘ ʚʩʝʢʠ ʢʫʨʩ ʩʝ ʧʨʝʜʚʠʞʜʘʪ ʟʘʜʲʣʞʠʪʝʣʥʦ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʫʯʝʙʥʠ 
ʜʝʡʥʦʩʪʠ, ʢʦʠʪʦ ʩʝ ʦʮʝʥʷʚʘʪ ʩʘʤʦʩʪʦʷʪʝʣʥʦ, ʢʘʪʦ ʩ ʪʦʚʘ ʩʝ ʨʝʘʣʠʟʠʨʘ 
ʧʨʠʥʮʠʧʲʪ ʟʘ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʧʨʠʜʦʙʠʪʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ. 
ʈʝʜʦʚʥʦʪʦ ʦʙʫʯʝʥʠʝ ʧʨʝʜʣʘʛʘ ʧʨʠʩʲʩʪʚʝʥʠ ʟʘʥʷʪʠʷ, ʢʦʠʪʦ ʩʲʯʝʪʘʚʘʪ 
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ʣʝʢʮʠʦʥʥʦ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦ ʦʙʫʯʝʥʠʝ ʩ ʨʘʟʣʠʯʥʠ ʬʦʨʤʠ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ 
ʨʘʙʦʪʘ. ʊʝʭʥʦʣʦʛʠʯʥʦ ʦʙʫʯʝʥʠʝʪʦ ʩʝ ʧʦʜʧʦʤʘʛʘ ʦʪ ʩʨʝʜʘʪʘ ʟʘ ʦʙʫʯʝʥʠʝ 
Moodle. ʉʪʘʨʪʠʨʘʥʝʪʦ ʥʘ Turnitin ʜʦʧʨʠʥʝʩʝ ʟʘ ʧʦ-ʦʙʝʢʪʠʚʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ 
ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʦʪ ʩʪʫʜʝʥʪʠʪʝ ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʚʩʠʯʢʠ 
ʨʝʛʠʩʪʨʠʨʘʥʠ ʚ Moodle ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ. ɼʝʧʦʟʠʨʘʥʠʪʝ ʚ Moodle ʠʟʧʲʣʥʝʥʠʷ 
ʥʘ ʟʘʜʘʯʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʜʣʦʞʝʥʠ ʥʘ ʧʨʦʚʝʨʢʘ ʦʪ Turnitin. ʅʘ ʌʠʛ.2 ʩʘ 
ʧʦʢʘʟʘʥʠ ʥʘʩʪʨʦʡʢʠ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʜʘʜʝʥʦ ʟʘʜʘʥʠʝ. 

 

ʌʠʛ. 2 ʅʘʩʪʨʦʡʚʘʥʝ ʥʘ Turnitin 

ɿʘ ʚʩʝʢʠ ʧʦʜʘʜʝʥ ʜʦʢʫʤʝʥʪ Turnitin ʛʝʥʝʨʠʨʘ ʪ.ʥʘʨ. ʦʪʯʝʪ ʟʘ ʦʨʠʛʠʥʘʣʥʦʩʪ, ʚ 
ʢʦʡʪʦ ʩʝ ʦʧʠʩʚʘ ʧʨʦʮʝʥʪʘ ʥʘ ʩʲʚʧʘʜʝʥʠʝ ʩ ʚʝʯʝ ʧʫʙʣʠʢʫʚʘʥʠ ʜʦʢʫʤʝʥʪʠ. ʅʘ 
ʬʠʛ.3 ʝ ʧʦʢʘʟʘʥʘ ʩʧʨʘʚʢʘ, ʦʪ ʢʦʷʪʦ ʩʝ ʚʠʞʜʘ ʜʦ ʢʘʢʚʘ ʩʪʝʧʝʥ ʠʤʘ ʧʨʝʧʠʩʚʘʥʝ ʚ 
ʧʨʝʜʘʜʝʥʠʪʝ ʨʘʙʦʪʠ. ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʝ ʩʝ ʩʨʝʱʘʪ ʠʟʧʲʣʥʝʥʠʷ ʚ ʚʠʩʦʢ 
ʧʨʦʮʝʥʪ ʥʘ ʩʲʚʧʘʜʝʥʠʝ, ʥʦ ʦʮʝʥʝʥʠ ʩ ʜʦʙʨʘ ʦʮʝʥʢʘ. ʊʦʚʘ ʝ ʪʘʢʘ, ʟʘʱʦʪʦ ʚ 
ʢʫʨʩʦʚʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʤʦʞʝ ʜʘ ʩʝ ʩʲʙʝʨʝ ʛʦʣʷʤ ʧʨʦʮʝʥʪ ʦʪ ʢʨʘʪʢʠ 
ʩʲʚʧʘʜʝʥʠʷ ʧʦʨʘʜʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʱʦʧʨʠʝʪʠ ʪʝʨʤʠʥʠ ʥʘ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ, 
ʬʨʘʛʤʝʥʪʠ ʦʪ ʪʝʢʩʪʦʚʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʧʨʦʛʨʘʤʠ, ʮʠʪʠʨʘʥʝ ʥʘ ʝʜʥʠ ʠ ʩʲʱʠ 
ʠʟʪʦʯʥʠʮʠ ʠ ʧʨ. ʂʦʨʝʢʪʥʦ ʮʠʪʠʨʘʥʝ ʥʘ ʯʫʞʜ ʪʝʢʩʪ ï ʚ ʢʘʚʠʯʢʠ, ʩʲʱʦ ʜʘʚʘ ʢʘʪʦ 
ʨʝʟʫʣʪʘʪ ʩʲʚʧʘʜʝʥʠʝ. ʇʦʥʷʢʦʛʘ, ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʜʥʠ ʠ ʩʲʱʠ ʟʘʜʘʯʠ ʟʘ 
ʧʨʝʧʠʩʘʥʠ ʩʝ ʦʙʷʚʷʚʘʪ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʘʤʠʪʝ ʟʘʜʘʯʠ. Turnitin ʫʢʘʟʚʘ ʝʜʠʥʩʪʚʝʥʦ 
ʩʲʚʧʘʜʝʥʠʝ ʥʘ ʪʝʢʩʪʦʚʝ, ʥʦ ʟʘʜʘʯʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʝ ʜʘ ʧʨʝʮʝʥʠ ʜʘʣʠ ʩʪʘʚʘ 
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ʚʲʧʨʦʩ ʟʘ ʧʣʘʛʠʘʪʩʪʚʦ ʠʣʠ ʥʝ. ɿʘ ʜʘ ʩʝ ʦʪʩʪʨʘʥʷʪ ʪʘʢʠʚʘ ʧʦʜʚʝʞʜʘʱʠ 
ʩʲʦʙʱʝʥʠʷ, ʩʠʩʪʝʤʘʪʘ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʠʟʢʣʶʯʘʪ ʦʪ ʜʦʢʣʘʜʚʘʥʝ 
ʙʠʙʣʠʦʛʨʘʬʠʷʪʘ ʠ ʢʨʘʪʢʠʪʝ ʩʲʚʧʘʜʝʥʠʷ, ʢʦʝʪʦ ʨʝʰʘʚʘ ʚʲʧʨʦʩʘ ʩ 
ʤʥʦʛʦʙʨʦʡʥʠʪʝ ʩʲʢʨʘʱʝʥʠʷ ʥʘ ʠʥʬʦʨʤʘʪʠʯʥʠ ʪʝʨʤʠʥʠ. 

 

ʌʠʛ.3 ʉʧʨʘʚʢʘ ʟʘ ʦʨʠʛʠʥʘʣʥʦʩʪ ʥʘ ʧʨʦʚʝʨʷʚʘʥʠʪʝ ʟʘʜʘʥʠʷ 

ɺ ʢʨʘʡʥʘ ʩʤʝʪʢʘ, ʝʜʠʥʩʪʚʝʥʦ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʟʘʚʠʩʠ ʜʘ ʨʝʰʠ ʜʦ ʢʦʣʢʦ ʠ 
ʚ ʢʘʢʚʘ ʩʪʝʧʝʥ ʠʤʘ ʧʣʘʛʠʘʪʩʪʚʦ. ɿʘ ʮʝʣʪʘ ʪʦʡ ʠʟʩʣʝʜʚʘ ʚʥʠʤʘʪʝʣʥʦ 
ʛʝʥʝʨʠʨʘʥʠʷ ʦʪ ʩʠʩʪʝʤʘʪʘ ʦʪʯʝʪ. ʇʨʠ ʥʘʣʠʯʠʝ ʥʘ ʧʨʦʛʨʘʤʝʥ ʢʦʜ ʠʟʦʙʠʣʩʪʚʘʪ 
ʢʨʘʪʢʠ ʩʲʚʧʘʜʝʥʠʷ, ʟʘ ʢʦʠʪʦ ʣʝʩʥʦ ʩʝ ʨʘʟʧʦʟʥʘʚʘ ʩʣʫʯʘʡʥʠʷʪ ʭʘʨʘʢʪʝʨ ʥʘ 
ʩʲʚʧʘʜʝʥʠʝʪʦ. ʆʙʨʘʪʥʦ, ʩʲʚʧʘʜʝʥʠʝʪʦ ʚ ʜʲʣʛʠ ʧʘʩʘʞʠ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʝ 
ʩʠʛʫʨʝʥ ʧʨʠʟʥʘʢ ʟʘ ʟʘʠʤʩʪʚʘʥʝ ʦʪ ʧʫʙʣʠʢʫʚʘʥʠ ʚʝʯʝ ʚ ʀʥʪʝʨʥʝʪ ʤʘʪʝʨʠʘʣʠ.  

ʂʘʪʦ ʮʷʣʦ ʤʦʞʝ ʜʘ ʩʝ ʪʚʲʨʜʠ, ʯʝ ʩʠʩʪʝʤʘʪʘ Turnitin ʝ ʮʝʥʥʦ ʩʨʝʜʩʪʚʦ ʚ 
ʙʦʨʙʘʪʘ ʩ ʣʶʙʠʤʘʪʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʪʝʭʥʠʢʘ ñʢʦʧʠʨʘʡ ʠ ʧʦʩʪʘʚʠò. ɿʘ ʩʲʞʘʣʝʥʠʝ, 
ʩʲʱʝʩʪʚʫʚʘʪ ʠ ʩʝ ʧʨʠʣʘʛʘʪ ʝʣʝʤʝʥʪʘʨʥʠ ʧʦʭʚʘʪʠ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ 
ʧʨʝʜʣʘʛʘʥʠʷ ʦʪ ʩʠʩʪʝʤʘʪʘ ʢʦʥʪʨʦʣ. 

ʉʞʱʞʦʡʞ ʤʡ ʞ ʨʩʧʛʞʩʣʙʫʙ ʠʙ ʪʳʛʨʙʝʞʦʡʞ ʦʙ ʫʞʣʪʫ?  

ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢʪʦ ʥʠʢʦʷ ʜʨʫʛʘ ʪʝʭʥʦʣʦʛʠʯʥʘ ʩʬʝʨʘ, ʩʘ 
ʧʦʣʝ ʟʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʜʠʥʘʤʠʯʥʦ ʧʨʦʪʠʚʦʧʦʩʪʘʚʷʥʝ ʥʘ ʧʨʝʜʣʦʞʝʥʠ ʨʝʰʝʥʠʷ ʠ 
ʪʝʭʥʠʪʝ ʢʦʥʢʫʨʝʥʪʠ ʠʣʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ. ʊʦʚʘ ʩʝ ʦʪʥʘʩʷ ʠ ʜʦ ʧʨʠʣʦʞʝʥʠʝʪʦ 
ʥʘ ʩʦʬʪʫʝʨ ʟʘ ʧʨʦʚʝʨʢʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʝʯʝ ʧʫʙʣʠʢʫʚʘʥ ʪʝʢʩʪ. ʉʪʫʜʝʥʪʠʪʝ 
ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʩʘ ʦʨʠʝʥʪʠʨʘʥʠ ʦʪʥʦʩʥʦ ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʨʘʙʦʪʘ ʥʘ ʪʘʢʲʚ 
ʩʦʬʪʫʝʨ ʠ ʩ ʣʝʢʦʪʘ ʙʣʦʢʠʨʘʪ ʜʝʡʩʪʚʠʝʪʦ ʤʫ. ɺ ʭʦʜ ʚʣʠʟʘʪ ʧʦʭʚʘʪʠ ʢʘʪʦ ʟʘʤʷʥʘ 
ʥʘ ʛʨʘʬʠʯʥʠ ʩʠʤʚʦʣʠ, ʚʢʣʶʯʚʘʥʝ ʥʘ ʥʝʧʝʯʘʪʥʠ ʩʠʤʚʦʣʠ, ʠʟʦʙʨʘʟʷʚʘʥʝʪʦ ʥʘ 
ʩʠʤʚʦʣʠ ʩ ʮʚʝʪʘ ʥʘ ʬʦʥʘ ʠ ʜʨ. [11]. ʆʪ ʩʚʦʷ ʩʪʨʘʥʘ, ʩʦʬʪʫʝʨʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ 
ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʧʣʘʛʠʘʪʩʪʚʦ ʩʝ ʦʙʦʛʘʪʷʚʘʪ ʩ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʬʠʣʪʨʠʨʘʥʝ ʥʘ 
ʧʦʜʦʙʥʠ ʟʘʤʝʥʠ ʠ ʩ ʪʝʭʥʠʢʠ, ʟʘʠʤʩʪʚʘʥʠ ʦʪ ʘʥʘʣʠʟʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ. ʊʦʚʘ 
ʧʨʦʜʲʣʞʘʚʘʱʦ ʧʨʦʪʠʚʦʙʦʨʩʪʚʦ ʠʟʪʲʢʚʘ ʥʘ ʧʨʝʜʝʥ ʧʣʘʥ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 
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ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʠ ʤʝʪʦʜʠʯʝʩʢʠ ʤʝʨʢʠ ʟʘ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʧʣʘʛʠʘʪʩʪʚʦʪʦ ʚ 
ʩʪʫʜʝʥʪʩʢʠʪʝ ʨʘʟʨʘʙʦʪʢʠ.  

ɽʜʠʥ ʧʦʜʭʦʜ ʦʪ ʦʨʛʘʥʠʟʘʮʠʦʥʝʥ ʭʘʨʘʢʪʝʨ ʩ ʜʦʢʘʟʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪ ʝ ʥʘ 
ʦʩʥʦʚʘ ʥʘ ʢʦʥʢʫʨʝʥʮʠʷʪʘ ʤʝʞʜʫ ʦʙʫʯʘʝʤʠʪʝ ʜʘ ʩʝ ʩʲʟʜʘʚʘʪ ʥʘʛʣʘʩʠ ʟʘ 
ʥʝʪʲʨʧʠʤʦʩʪ ʢʲʤ ʠʟʤʘʤʠʪʝ ï ʩʪʫʜʝʥʪʠʪʝ ʩʘʤʠ ʜʘ ʨʘʟʧʦʟʥʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ 
ʟʘ ʠʟʤʘʤʠ ʠ ʜʘ ʧʨʝʜʣʘʛʘʪ ʩʨʝʜʩʪʚʘ ʟʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ [1]. ʈʝʛʣʘʤʝʥʪʲʪ ʟʘ 
ʦʮʝʥʷʚʘʥʝ ʥʘ ʧʠʩʤʝʥʠ ʨʘʙʦʪʠ ʤʦʞʝ ʜʘ ʚʢʣʶʯʚʘ ʩʘʥʢʮʠʠ ʧʨʠ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 
ʦʧʠʪʠ ʟʘ ʙʣʦʢʠʨʘʥʝ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʨʘʟʧʦʟʥʘʚʘʱʠʷ ʩʦʬʪʫʝʨ. ʀ ʚʩʝ ʧʘʢ, ʢʘʢʚʦ, 
ʘʢʦ ʩʪʫʜʝʥʪʠʪʝ ʩʘ ʫʙʝʜʝʥʠ ʚ ʝʬʠʢʘʩʥʦʩʪʪʘ ʥʘ ʢʦʥʪʨʦʣʘ ʟʘ ʟʘʠʤʩʪʚʘʥʝ ʥʘ 
ʪʝʢʩʪ? ʊʦʛʘʚʘ ʱʝ ʧʨʝʨʘʟʢʘʞʘʪ ʩʲʩ ʩʚʦʠ ʜʫʤʠ ʥʘʤʝʨʝʥʠʷ ʪʝʢʩʪ. ʀʟʣʠʟʘ, ʯʝ 
ʚʤʝʩʪʦ ʜʘ ʩʝ ʦʮʝʥʷʚʘ ʨʘʚʥʠʱʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʠ ʧʨʝʜʤʝʪʥʠ ʟʥʘʥʠʷ ʩʝ ʦʮʝʥʷʚʘʪ 
ʝʟʠʢʦʚʠʪʝ ʫʤʝʥʠʷ ʟʘ ʧʨʝʨʘʟʢʘʟ ʩ ʝʣʝʤʝʥʪʠ ʥʘ ʨʘʟʩʲʞʜʝʥʠʝ.  

ɽʣʝʤʝʥʪʘʨʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʧʨʝʧʠʩʚʘʥʝʪʦ ʝ ʟʘʣʦʞʝʥʦ ʚʲʚ 
ʬʦʨʤʫʣʠʨʦʚʢʘʪʘ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ. ʇʦʩʪʘʚʷʥʝʪʦ ʥʘ ʥʝ ʩʣʦʞʥʠ, ʥʦ 
ʦʨʠʛʠʥʘʣʥʦ ʬʦʨʤʫʣʠʨʘʥʠ ʪʚʦʨʯʝʩʢʠ ʟʘʜʘʯʠ ʠʟʢʣʶʯʚʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʟʘʝʤʢʠ. 
ɼʨʫʛʘ ʚʲʟʤʦʞʥʦʩʪ ʦʪ ʤʝʪʦʜʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨ ʝ ʠʟʠʩʢʚʘʥʝʪʦ (ʩʲʦʙʨʘʟʥʦ 
ʚʲʟʣʦʞʝʥʘʪʘ ʫʯʝʙʥʘ ʜʝʡʥʦʩʪ) ʟʘ ʷʩʥʦ ʧʦʩʪʘʚʝʥʠ ʠ ʦʪʯʝʪʣʠʚʦ ʨʘʟʧʦʟʥʘʚʘʝʤʠ ʚ 
ʧʨʝʜʩʪʘʚʝʥʦʪʦ ʠʟʣʦʞʝʥʠʝ ʧʣʘʥ, ʤʦʪʠʚʠʨʦʚʢʘ ʠ ʮʝʣʠ ʥʘ ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʧʫʥʢʪ, 
ʣʦʛʠʯʥʘ ʦʙʚʲʨʟʘʥʦʩʪ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ, ʦʙʦʩʥʦʚʢʘ ʥʘ ʩʦʙʩʪʚʝʥʘʪʘ ʧʦʟʠʮʠʷ ʠ 
ʜʨ. ʊʝʟʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʥʘ ʧʨʝʜʧʠʩʘʥʘʪʘ 
ʜʝʡʥʦʩʪ ï ʢʘʟʫʩ, ʨʝʬʝʨʘʪ, ʧʨʦʝʢʪ, ʦʙʟʦʨ ʠ ʧʨ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʠʟʣʦʞʝʥʠʝ ʩ 
ʧʦʜʦʙʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʫʜʥʦ ʤʦʞʝ ʜʘ ʩʝ ʢʦʤʧʠʣʠʨʘ ʯʨʝʟ ʩʣʝʧʚʘʥʝ ʥʘ ʛʦʪʦʚʠ 
ʪʝʢʩʪʦʚʝ.  

ʀʙʣʤʷʰʞʦʡʞ 

ɺ ʘʢʘʜʝʤʠʯʥʠʪʝ ʠ ʥʘʫʯʥʠ ʦʙʱʥʦʩʪʠ ʧʣʘʛʠʘʪʩʪʚʦʪʦ ʠ ʧʦʜʩʢʘʟʚʘʥʝʪʦ ʩʝ 
ʦʢʘʟʚʘʪ ʯʝʩʪʦ ʩʨʝʱʘʥʠ ʷʚʣʝʥʠʷ. ʈʘʟʣʠʯʥʠʪʝ ʦʙʱʝʩʪʚʘ ʧʨʦʷʚʷʚʘʪ ʚ ʨʘʟʣʠʯʥʘ 
ʩʪʝʧʝʥ ʪʲʨʧʠʤʦʩʪ ʢʲʤ ʪʷʭ. ʉʪʫʜʝʥʪʠʪʝ ʩʘ ʠʥʬʦʨʤʠʨʘʥʠ, ʯʝ ʧʦʜʦʙʥʦ ʧʦʚʝʜʝʥʠʝ 
ʝ ʥʝʯʝʩʪʥʦ ʠ ʥʘʢʘʟʫʝʤʦ, ʥʦ ʩʝ ʠʟʢʫʰʘʚʘʪ ʜʘ ʩʝ ʚʲʟʧʦʣʟʚʘʪ ʦʪ ʯʫʞʜʠ 
ʨʘʟʨʘʙʦʪʢʠ, ʦʩʦʙʝʥʦ ʧʨʠ ʥʝʜʦʩʪʠʛ ʥʘ ʚʨʝʤʝ. ɺʩʝʚʲʟʤʦʞʥʠʪʝ ʩʧʦʜʝʣʝʥʠ ʚ 
ʀʥʪʝʨʥʝʪ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ, ʚ ʪʦʚʘ ʯʠʩʣʦ ʛʦʪʦʚʠ ʩʪʫʜʝʥʪʩʢʠ ʨʘʟʨʘʙʦʪʢʠ ʠ 
ʧʨʝʜʣʘʛʘʥʠ ʫʩʣʫʛʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʩʨʝʱʫ ʟʘʧʣʘʱʘʥʝ ʫʩʠʣʚʘʪ ʪʦʚʘ ʠʟʢʫʰʝʥʠʝ. ɺ 
ʜʦʧʲʣʥʝʥʠʝ, ʧʦʚʝʯʝʪʦ ʦʪ ʩʪʫʜʝʥʪʠʪʝ ʩʘ ʜʲʣʙʦʢʦ ʫʙʝʜʝʥʠ, ʯʝ ʥʷʤʘ ʜʘ ʙʲʜʘʪ 
ʨʘʟʢʨʠʪʠ ʚ ʥʝʧʨʘʚʦʤʝʨʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʯʫʞʜʠ ʤʘʪʝʨʠʘʣʠ ʠʣʠ ʯʝ ʪʦʚʘ ʝ 
ʥʝʦʪʤʝʥʠʤʘ ʯʘʩʪ ʦʪ ʧʨʘʚʦʪʦ ʠʤ ʥʘ ʠʥʬʦʨʤʘʮʠʷ. 

ɺ ʦʧʠʪ ʜʘ ʩʝ ʦʛʨʘʥʠʯʘʪ ʥʝʧʨʠʝʤʣʠʚʠʪʝ ʘʢʘʜʝʤʠʯʥʠ ʧʨʘʢʪʠʢʠ, ʚ ʅɹʋ ʩʝ 
ʧʨʠʣʘʛʘ ʩʠʩʪʝʤʘʪʘ Turnitin, ʢʦʷʪʦ ʝ ʠʥʪʝʛʨʠʨʘʥʘ ʢʲʤ ʩʠʩʪʝʤʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ 
ʦʙʫʯʝʥʠʝ. ʉ ʥʝʡʥʘ ʧʦʤʦʱ ʩʝ ʦʪʢʨʠʚʘ ʧʦʚʪʦʨʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʚʝʯʝ ʨʝʛʠʩʪʨʠʨʘʥʠ 
ʪʝʢʩʪʦʚʝ. ʈʝʰʝʥʠʝʪʦ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʧʣʘʛʠʘʪʩʪʚʦ ʩʝ ʚʟʝʤʘ ʦʪ ʦʮʝʥʷʚʘʱʠʷ 
ʧʨʝʧʦʜʘʚʘʪʝʣ. ɿʘ ʧʨʝʧʠʩʚʘʱʠʪʝ ʩʘʥʢʮʠʷʪʘ ʝ ʣʠʰʘʚʘʥʝ ʦʪ ʩʪʫʜʝʥʪʩʢʠ ʧʨʘʚʘ ʟʘ 
ʝʜʠʥ ʩʝʤʝʩʪʲʨ. ʅʘʣʠʯʠʝʪʦ ʥʘ ʪʘʟʠ ʫʩʣʫʛʘ ʜʝʡʩʪʚʘ ʚʲʟʧʠʨʘʱʦ ʚʲʨʭʫ ʧʨʘʢʪʠʢʠʪʝ 
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ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʣʘʛʠʘʪʩʪʚʦ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʟʘ ʤʥʦʛʦʢʨʘʪʥʘ ʫʧʦʪʨʝʙʘ ʥʘ 
ʩʦʙʩʪʚʝʥ ʪʝʢʩʪ. ɿʘ ʠʟʪʝʢʣʠʪʝ ʜʚʝ ʛʦʜʠʥʠ ʦʪ ʥʝʡʥʦʪʦ ʚʥʝʜʨʷʚʘʥʝ ʙʨʦʷʪ ʥʘ 
ʧʣʘʛʠʘʪʠʪʝ ʝ ʥʘʤʘʣʷʣ ʩʝʨʠʦʟʥʦ, ʚʲʧʨʝʢʠ ʧʝʩʪʝʣʠʚʦ ʧʨʠʣʘʛʘʥʠʪʝ ʧʨʦʚʝʨʢʠ. 
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THE STUDENTSõ PLAGIARISM IN THE DIGITAL AGE 

Juliana Peneva, Stanislav Ivanov 

Abstract: The development of information and communication technologies has led to further 
problems with cheating in academia. Internet facilitates very much copying and plagiarizing 
from electronic sources compared to printed publications. Studies conducted at universities of 
Europe show a trend of increasing unacceptable academic practices despite the 
implementation of contra-plagiarism facilities. Most of the students believe that it is acceptable 
to submit texts copied from Internet; moreover they apply techniques to prevent the detection 
of plagiarism. This paper represents the authorsô experience using the services of software for 
plagiarism detection ï Turnitin system. 
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2 ʐʋ Ăɽʧʠʩʢʦʧ ʂʦʥʩʪʘʥʪʠʥ ʇʨʝʩʣʘʚʩʢʠñ, milkoyankov@gmail.com 
 3 ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, rumyana.boyadzhieva@gmail.com 

ʈʝʟʶʤʝ: ɺ ʜʦʢʣʘʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʟʥʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʨʝʜʘ. ʈʘʟʨʘʙʦʪʝʥʘ ʝ 
ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʧʦʥʷʪʠʝ ʧʦ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʥʘ ʪʘʟʠ ʦʩʥʦʚʘ ʝ ʩʲʟʜʘʜʝʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ 
ʦʙʫʯʝʥʠʝ ʧʦ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ DSLearning.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʟʥʘʥʠʷʪʘ 

1. ɻʳʛʞʝʞʦʡʞ 

ʇʨʝʟ ʧʦʩʣʝʜʥʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʦʙʫʯʝʥʠʝʪʦ ʠ ʟʥʘʥʠʷʪʘ ʩʘ ʢʣʶʯʦʚ ʬʘʢʪʦʨ ʟʘ 
ʫʩʧʝʭ ʚʲʚ ʚʩʠʯʢʠ ʩʬʝʨʠ ʥʘ ʞʠʚʦʪʘ ʥʘ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʱʝʩʪʚʦ, ʩʚʲʨʟʘʥʠ ʩ 
ʠʟʧʦʣʟʚʘʥʝ ʠ ʧʨʝʨʘʙʦʪʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʥʝʤʘʪʝʨʠʘʣʥʠʪʝ 
ʨʝʩʫʨʩʠ ʠʟʧʨʝʚʘʨʚʘʪ ʧʦ ʟʥʘʯʠʤʦʩʪ ʤʘʪʝʨʠʘʣʥʠʪʝ. ɺʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʧʨʘʢʪʠʢʠ 
ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʟʥʘʥʠʷʪʘ (ʋɿ) ʜʘʚʘʪ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʤʘʢʩʠʤʠʟʠʨʘʥʝ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʷ ʝʬʝʢʪ ʦʪ ʟʥʘʥʠʷʪʘ, ʢʦʠʪʦ ʧʨʠʪʝʞʘʚʘʪ ï 
ʧʦʚʠʰʘʚʘ ʩʝ ʠʥʪʝʨʝʩʲʪ ʢʲʤ ʩʧʝʮʠʘʣʠʟʘʮʠʷ, ʢʲʤ ʫʩʚʦʷʚʘʥʝ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ 
ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʠʟʫʯʝʥʠ ʤʝʪʦʜʠʢʠ ʥʘ ʧʨʘʢʪʠʢʘ. ɽʜʠʥʩʪʚʝʥʠʷʪ ʦʛʨʘʥʠʯʝʥ ʨʝʩʫʨʩ 
ʦʩʪʘʚʘ ʚʨʝʤʝʪʦ ï ʚʨʝʤʝʪʦ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʘʜʘʧʪʘʮʠʷ ʢʲʤ ʧʦʩʪʦʷʥʥʠʪʝ ʧʨʦʤʝʥʠ. 

ʂʘʟʘʥʦʪʦ ʜʦ ʪʫʢ ʦʧʨʝʜʝʣʷ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʟʥʘʥʠʷʪʘ ʢʘʪʦ ʢʣʶʯʦʚ ʝʣʝʤʝʥʪ ʚ 
ʩʪʨʘʪʝʛʠʷʪʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʧʨʦʠʟʚʦʣʝʥ ʫʧʨʘʚʣʷʝʤ ʧʨʦʮʝʩ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ, 
ʨʘʟʛʣʝʞʜʘʡʢʠ ʦʙʫʯʝʥʠʝʪʦ ʢʘʪʦ ʪʘʢʲʚ ʧʨʦʮʝʩ, ʠʤʘ ʤʷʩʪʦ ʚʲʧʨʦʩʲʪ ʟʘ ʧʨʠʣʘʛʘʥʝ 
ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʟʥʘʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʨʝʜʘ. ɺ 
ʢʦʥʮʝʧʮʠʷʪʘ ʥʘ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʥʘ ʩʬʝʨʘʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʥʘʚʣʠʟʘʥʝʪʦ 
ʥʘ ʥʦʚʠʪʝ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 
ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʟʥʘʥʠʷʪʘ ʚ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ. ɺ [5] ʩʝ 
ʠʟʣʘʛʘ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ʩʲʚʤʝʩʪʷʚʘʥʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʟʥʘʥʠʷʪʘ ʩʲʩ 
ʟʘʜʘʯʠʪʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠ Ăʠʜʝʘʣʥʦñ 
ʢʦʨʧʦʨʘʪʠʚʥʦ ʦʙʫʯʝʥʠʝ. ʄʦʨʨʠʩʦʥ [4] ʦʙʷʩʥʷʚʘ, ʯʝ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠ 
ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʟʥʘʥʠʷʪʘ ʧʨʘʚʷʪ ʝʜʥʦ ʠ ʩʲʱʦ ʥʝʱʦ, ʥʦ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ï 
ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʩʲʱʦ ʛʘʨʘʥʪʠʨʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʟʥʘʥʠʷ, ʥʦ ʦʙʨʘʙʦʪʝʥʠ 
ʦʪ ʝʢʩʧʝʨʪʠ ʩ ʧʨʝʜʰʝʩʪʚʘʱ ʧʨʦʮʝʩ ʥʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʜʠʟʘʡʥ ʠ 
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ʧʨʝʜʩʪʘʚʝʥʠ ʚʲʚ ʚʠʜ ʥʘ ʟʘʚʲʨʰʝʥʘ ʩʪʨʫʢʪʫʨʘ, ʜʦʢʘʪʦ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ 
ʟʥʘʥʠʷʪʘ ʧʨʝʜʦʩʪʘʚʷ Ăʩʫʨʦʚʦñ, ʧʦ-ʤʘʣʢʦ ʦʙʨʘʙʦʪʝʥʦ ʟʥʘʥʠʝ. 

ɺ ʥʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʩʝ ʧʨʝʜʣʘʛʘ ʝʜʥʦ ʧʨʘʢʪʠʯʝʩʢʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 
ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʟʥʘʥʠʷʪʘ ʚ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʚ 
ʦʛʨʘʥʠʯʝʥʘ ʧʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪ ï ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ. 
ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʜʠʜʘʢʪʠʯʝʩʢʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʧʦʥʷʪʠʝ ʧʦ ʩʪʨʫʢʪʫʨʠ 
ʦʪ ʜʘʥʥʠ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʥʘ ʪʘʟʠ ʦʩʥʦʚʘ ʝ ʩʲʟʜʘʜʝʥʘ 
ʩʠʩʪʝʤʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ DSLearning. 

2. ʌʨʩʙʛʤʞʦʡʞ ʦʙ ʠʦʙʦʡʸʫʙ ʡ ʞʤʞʣʫʩʧʦʦʧ ʧʚʬʰʞʦʡʞ ʛ ʡʠʬʰʙʛʙʦʞ ʦʙ ʨʧʦʸʫʡʸ 
ʨʧ ʪʫʩʬʣʫʬʩʡ ʧʫ ʝʙʦʦʡ. 

ɻʣʘʚʥʠʷʪ ʘʢʮʝʥʪ ʚ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠ ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʟʥʘʥʠʷ ï 
ʪʦʚʘ ʝ ʜʘ ʩʝ ʧʦʤʦʛʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʜʘ ʦʧʪʠʤʠʟʠʨʘ ʧʨʦʮʝʩʘ ʥʘ ʧʦʣʫʯʘʚʘʥʝ ʠ 
ʫʩʚʦʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ. 

2.1. ʌʨʩʙʛʤʞʦʡʞ ʦʙ ʠʦʙʦʡʸʫʙ ʡ ʧʚʬʰʞʦʡʞʫʧ ʨʧ ʪʫʩʬʣʫʬʩʡ ʧʫ ʝʙʦʦʡ 

ʄʝʞʜʫ ʜʘʥʥʠ, ʠʥʬʦʨʤʘʮʠʷ ʠ ʟʥʘʥʠʝ ʩʲʱʝʩʪʚʫʚʘ ʨʘʟʣʠʢʘ. ɼʘʥʥʠʪʝ ʤʦʛʘʪ ʜʘ 
ʙʲʜʘʪ ʠʥʪʝʨʧʨʝʪʠʨʘʥʠ ʢʘʪʦ ʩʚʦʡʩʪʚʘ ʥʘ ʧʨʝʜʤʝʪʠʪʝ ʠ ʦʪʥʦʰʝʥʠʷʪʘ ʠ ʩʘ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʜʦʩʪʲʧʥʠ. ʀʥʬʦʨʤʘʮʠʷʪʘ ʝ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʜʘʥʥʠ, ʦʙʝʜʠʥʝʥʠ ʚ 
Ăʢʣʲʩʪʝʨñ ʦʪ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ, ʢʦʡʪʦ ʧʨʠʪʝʞʘʚʘ ʩʤʠʩʲʣ ʠ ʟʥʘʯʠʤʦʩʪ. ɿʥʘʥʠʷʪʘ ʩʝ 
ʠʟʚʣʠʯʘʪ ʦʪ ʜʘʥʥʠʪʝ ʠ ʩʝ ʠʟʛʨʘʞʜʘʪ ʥʘ ʙʘʟʘʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ.  

ʋʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʟʥʘʥʠʷʪʘ ʝ ʩʠʩʪʝʤʘʪʠʯʝʥ ʧʨʦʮʝʩ ʥʘ ʢʦʤʧʠʣʘʮʠʷ ʠ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʟʥʘʥʠʷ, ʦʧʠʪ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʫʤʝʥʠʷ ʟʘ 
ʜʦʩʪʠʛʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʮʝʣ. ʋʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʟʥʘʥʠʷʪʘ ʝ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʧʦʪʦʮʠ ï ʪʦ ʪʨʷʙʚʘ ʜʘ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʥʫʞʥʠʪʝ ʜʘʥʥʠ ʱʝ 
ʜʦʩʪʠʛʥʘʪ ʜʦ ʥʫʞʥʠʪʝ ʭʦʨʘ ʚ ʪʦʯʥʦʪʦ ʚʨʝʤʝ, ʟʘ ʜʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʚʲʨʰʝʥʠ 
ʥʝʦʙʭʦʜʠʤʠʪʝ ʜʝʡʩʪʚʠʷ. ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʟʥʘʥʠʷ ʥʝ ʝ ʮʝʣ, ʘ 
ʩʨʝʜʩʪʚʦ. 

ʉʲʱʥʦʩʪʪʘ ʠ ʧʨʠʨʦʜʘʪʘ ʥʘ ʟʥʘʥʠʷʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʠʥʪʝʨʝʩ ʢʘʢʪʦ ʟʘ 
ʦʙʫʯʝʥʠʝʪʦ, ʪʘʢʘ ʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʟʥʘʥʠʷ. [3] ʩʚʲʨʟʚʘ ʟʥʘʥʠʷʪʘ ʩ 
ʦʙʫʯʝʥʠʝʪʦ. ɿʥʘʥʠʝʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʚʲʟʤʦʞʥʦʩʪ ʠʣʠ ʧʦʪʝʥʮʠʘʣ ʟʘ 
ʜʝʡʩʪʚʠʝ ʠʣʠ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ ʦʪ ʯʦʚʝʢ, ʛʨʫʧʘ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʷ. ʆʪ ʩʚʦʷ 
ʩʪʨʘʥʘ, ʦʙʫʯʝʥʠʝʪʦ ʝ ʧʨʦʮʝʩ, ʢʦʡʪʦ ʚʦʜʠ ʢʲʤ ʠʟʤʝʥʝʥʠʷ ʚ ʪʦʚʘ ʩʲʩʪʦʷʥʠʝ, ʢʲʤ 
ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʟʙʠʨʘʥʝʪʦ, ʨʝʰʝʥʠʷʪʘ ʠʣʠ ʜʝʡʩʪʚʠʷʪʘ. ʂʘʢʪʦ ʩʝ ʪʚʲʨʜʠ ʚ [2], 
ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʟʥʘʥʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʟʘʧʦʯʥʝ ʩ ʘʢʮʝʥʪʠʨʘʥʝ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ 
ʢʨʝʘʪʠʚʥʦʩʪ, ʠʟʤʝʥʝʥʠʝ ʥʘ ʝʜʥʦʩʪʨʘʥʯʠʚʦʪʦ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʩʚʝʪʘ ʠ 
ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʪʘ ʩ ʥʝʛʦ.  

ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʟʥʘʥʠʷʪʘ ʟʘ ʧʦʥʷʪʠʷʪʘ ʧʦ ʩʪʨʫʢʪʫʨʠ ʦʪ 
ʜʘʥʥʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʨʛʘʥʠʟʠʨʘʥʦ ʪʘʢʘ, ʯʝ ʜʘ ʧʦʟʚʦʣʷʚʘ: 
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- ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʟʥʘʥʠʷʪʘ ʟʘ ʧʦʥʷʪʠʷʪʘ ʧʦ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ ʦʪʥʦʩʥʦ 
ʧʨʦʬʝʩʠʦʥʘʣʥʘʪʘ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʠ ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ 
ʘʜʘʧʪʠʚʥʦʩʪ ʢʲʤ ʥʝʷ; 

- ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʬʦʨʤʘʣʠʟʠʨʘʥʝ ʥʘ ʧʦʥʷʪʠʷʪʘ ʧʦ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ ʚ ʜʚʘʪʘ 
ʦʩʥʦʚʥʠ ʩʪʠʣʘ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ: ʠʤʧʝʨʘʪʠʚʝʥ ʠ ʜʝʩʢʨʠʧʪʠʚʝʥ; 

- ʦʪʥʦʩʠʪʝʣʥʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦʩʪ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪ ʥʘ ʟʥʘʥʠʷʪʘ ʟʘ ʧʦʥʷʪʠʷʪʘ ʧʦ 
ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ ʦʪ ʢʦʥʢʨʝʪʥʦ ʠʟʧʦʣʟʚʘʥʘ ʧʨʦʛʨʘʤʥʘ ʩʨʝʜʘ; 

- ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʟʘ ʧʦʥʷʪʠʷʪʘ ʧʦ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ ʚ ʩʦʬʪʫʝʨʥʠ 
ʩʠʩʪʝʤʠ, ʦʙʩʣʫʞʚʘʱʠ ʨʘʟʣʠʯʥʠ ʧʨʝʜʤʝʪʥʠ ʦʙʣʘʩʪʠ; 

- ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʧʦʥʷʪʠʷʪʘ ʧʦ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ ʚ ʜʠʥʘʤʠʯʥʘ, 
ʩʘʤʦʦʨʛʘʥʠʟʠʨʘʱʘ ʩʝ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘʪʘ 
ʨʘʙʦʪʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ; 

- ʘʢʮʝʥʪʠʨʘʥʝ ʚʲʨʭʫ ʩʧʝʮʠʬʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʥʷʪʠʷʪʘ ʧʦ ʩʪʨʫʢʪʫʨʠ 
ʦʪ ʜʘʥʥʠ, ʜʘʚʘʱʠ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʦʙʫʯʘʝʤʠʷ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ 
ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʜʘʜʝʥʦ ʧʦʥʷʪʠʝ ʧʦ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ, ʜʘ ʤʦʞʝ ʩʘʤ ʜʘ 
ʥʘʤʝʨʠ ʥʝʛʦʚʦʪʦ ʤʷʩʪʦ ʚ ʩʠʩʪʝʤʘʪʘ ʠ ʦʱʝ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʥʘʪʨʫʧʚʘʥʝ ʥʘ 
ʬʘʢʪʠʪʝ ʟʘ ʥʝʛʦ ʜʘ ʩʪʘʚʘ ʚʲʚ ʚʨʲʟʢʘ ʩ ʦʩʪʘʥʘʣʠʪʝ ʧʦʥʷʪʠʷ, ʪ.ʝ. ʚ ʩʠʩʪʝʤʘ. 

ʉʣʝʜʦʚʘʪʝʣʥʦ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʧʦʪʦʮʠ ʧʨʠ ʠʟʫʯʘʚʘʥʝʪʦ 
ʥʘ ʧʦʥʷʪʠʷʪʘ ʧʦ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʪʘʢʦʚʘ, ʯʝ ʠʟʭʦʞʜʘʡʢʠ ʦʪ 
ʩʲʱʥʦʩʪʪʘ ʥʘ ʧʦʥʷʪʠʝʪʦ, ʜʘ ʦʩʠʛʫʨʷʚʘ ʥʝʛʦʚʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʚʩʝʢʠ ʩʣʝʜʚʘʱ 
ʝʪʘʧ ʥʘ ʟʘʜʲʣʙʦʯʘʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ, ʪ.ʝ. ʜʘ ʦʧʨʝʜʝʣʠ ʥʝʛʦʚʘʪʘ ʩʲʱʥʦʩʪ ʥʘ 
ʜʨʫʛʦ, ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷ. ɺʩʷʢʦ ʥʠʚʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ 
ʦʧʨʝʜʝʣʝʥʘ ʩʠʩʪʝʤʘ ʦʪ ʟʥʘʥʠʷ ʠ ʥʘʯʠʥ ʥʘ ʬʦʨʤʘʣʠʟʘʮʠʷ ʥʘ ʪʝʟʠ ʟʥʘʥʠʷ. ʇʦ 

ʪʦʟʠ ʥʘʯʠʥ, ʘʢʦ ʦʟʥʘʯʠʤ ʩ G ʩʠʩʪʝʤʘʪʘ ʦʪ ʬʦʨʤʘʣʠʟʠʨʘʥʠ ʟʥʘʥʠʷ ʟʘ ʜʘʜʝʥʦ 
ʥʠʚʦ, ʩʭʝʤʘʪʘ ʥʘ ʬʠʛ. 1 ʧʨʝʜʩʪʘʚʷ ʧʨʝʭʦʜʲʪ ʢʲʤ ʨʘʟʣʠʯʥʠ ʬʦʨʤʠ ʥʘ ʝʜʥʦ 
ʧʦʥʷʪʠʝ ʧʦ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ: 

 

ʬʠʛ. 1 

ɺ ʧʲʨʚʦʪʦ ʥʠʚʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʟʥʘʥʠʷʪʘ ʣʠʧʩʚʘ ʬʦʨʤʘʣʠʟʘʮʠʷ, ʢʦʝʪʦ 
ʦʟʥʘʯʘʚʘ, ʯʝ ʩʝ ʠʟʧʦʣʟʚʘ ʝʩʪʝʩʪʚʝʥʠʷʪ ʝʟʠʢ. ʊʦʚʘ ʝ ʬʦʨʤʘ, ʢʦʷʪʦ ʩʣʝʜʚʘ 
ʢʣʘʩʠʯʝʩʢʦʪʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʝʜʥʦ ʧʦʥʷʪʠʝ ʢʘʪʦ ʩʠʩʪʝʤʘ ʦʪ ʧʨʠʟʥʘʮʠ, 
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ʟʘʜʘʚʘʱʘ ʢʘʯʝʩʪʚʝʥʘ ʦʧʨʝʜʝʣʝʥʦʩʪ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘ 
ʨʘʟʛʣʝʞʜʘʥʝʪʦ ʥʘ ʧʨʠʟʥʘʮʠʪʝ ʩʧʦʨʝʜ ʪʷʭʥʦʪʦ ʤʷʩʪʦ ʠ ʨʦʣʷ ʚ ʪʘʟʠ ʩʠʩʪʝʤʘ. ʇʦ 
ʩʠʣʘʪʘ ʥʘ ʦʪʥʦʰʝʥʠʷʪʘ ʥʘ ʧʦʜʯʠʥʝʥʦʩʪ, ʯʘʩʪ ʦʪ ʧʨʠʟʥʘʮʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ 
ʦʪʜʝʣʷʪ ʢʘʪʦ ʩʲʱʝʩʪʚʝʥʠ, ʦʙʫʩʣʘʚʷʱʠ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ. ɿʘ ʧʦʥʷʪʠʷʪʘ ʧʦ 
ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ ʪʝʟʠ ʩʲʱʝʩʪʚʝʥʠ ʧʨʠʟʥʘʮʠ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ ʚ ʩʣʝʜʥʠʪʝ 
ʛʨʫʧʠ: 

- ʧʨʠʟʥʘʮʠ ʟʘ ʦʙʦʙʱʝʥ ʦʙʝʤ ï ʪʠʧ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʠ ʜʠʥʘʤʠʯʥʦʩʪ (ʤʦʞʝ ʣʠ ʜʘ 
ʩʝ ʧʨʦʤʝʥʷ ʪʝʭʥʠʷʪ ʙʨʦʡ); 

- ʧʨʠʟʥʘʮʠ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʚʨʲʟʢʠʪʝ ï ʩʧʝʮʠʬʠʯʥʠ ʝʣʝʤʝʥʪʠ (ʚʩʠʯʢʠ 
ʝʣʝʤʝʥʪʠ ʣʠ ʩʘ ʨʘʚʥʦʧʦʩʪʘʚʝʥʠ ʠʣʠ ʠʤʘ ʪʘʢʠʚʘ ʩ ʦʩʦʙʝʥ ʩʪʘʪʫʪ), 
ʩʧʝʮʠʬʠʯʥʠ ʧʦʣʝʪʘ (ʠʤʘ ʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʝʣʝʤʝʥʪʠʪʝ, ʢʦʠʪʦ ʩʘ 
ʩʲʱʝʩʪʚʝʥʠ ʟʘ ʦʙʨʘʙʦʪʢʘʪʘ), ʨʘʟʢʣʦʥʝʥʦʩʪ (ʩ ʢʦʣʢʦ ʝʣʝʤʝʥʪʘ ʤʦʞʝ ʜʘ 
ʙʲʜʝ ʩʚʲʨʟʘʥ ʚʩʝʢʠ ʝʣʝʤʝʥʪ), ʚʨʲʟʢʘ (ʨʘʚʥʦʧʦʩʪʘʚʝʥʠ ʣʠ ʩʘ ʝʣʝʤʝʥʪʠʪʝ, 
ʫʯʘʩʪʚʘʱʠ ʚʲʚ ʚʨʲʟʢʘ); 

- ʧʨʠʟʥʘʮʠ ʟʘ ʜʦʧʫʩʪʠʤʠ ʜʝʡʩʪʚʠʷ ï ʦʧʨʝʜʝʣʷʪ ʜʦʧʫʩʪʠʤʠʪʝ ʦʧʝʨʘʮʠʠ. 

ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʧʦʥʷʪʠʷʪʘ ʧʦ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ ʯʨʝʟ ʪʝʭʥʠʪʝ ʦʙʱʠ ʠ 
ʩʲʱʝʩʪʚʝʥʠ ʧʨʠʟʥʘʮʠ ʥʘʩʦʯʚʘ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʢʲʤ ʩʲʱʝʩʪʚʝʥʠʪʝ, 
ʠʥʚʘʨʠʘʥʪʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʦʠʟʚʦʣʝʥ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʪʜʝʣʷʥʝʪʦ ʥʘ ʬʘʢʪʠʯʝʩʢʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʧʦʥʷʪʠʷʪʘ ʧʦ 
ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʪʚʦʨʝʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʪʷʭʥʘʪʘ ʬʦʨʤʘ 

ʥʘ ʩʲʱʝʩʪʚʫʚʘʥʝ ʯʨʝʟ ʟʥʘʥʠʷ ʚ G, ʩʲʦʙʨʘʟʝʥʠ ʩ ʘʢʪʫʘʣʥʠʪʝ ʥʘʫʯʥʠ ʧʦʩʪʠʞʝʥʠʷ 
ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʦʬʪʫʝʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʬʦʨʤʘʣʠʟʘʮʠʷ. 

2.2. ʋʞʮʦʧʤʧʜʡʸ ʠʙ ʬʨʩʙʛʤʞʦʡʞ ʦʙ ʠʦʙʦʡʸʫʙ ʨʩʡ ʡʠʬʰʙʛʙʦʞ ʦʙ ʨʧʦʸʫʡʞ ʨʧ 
ʪʫʩʬʣʫʬʩʡ ʧʫ ʝʙʦʦʡ. 

ʊʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʟʥʘʥʠʷʪʘ ʧʨʝʜʧʦʣʘʛʘ ʜʝʪʘʡʣʠʟʠʨʘʥʝ ʥʘ 
ʧʨʦʮʝʩʘ ʥʘ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʝʜʥʦ ʧʦʥʷʪʠʝ ʧʦ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ ʚ ʜʲʣʙʦʯʠʥʘ 
ʧʨʠ ʦʪʯʠʪʘʥʝ ʥʘ ʡʝʨʘʨʭʠʷ ʦʪ ʮʝʣʠ ï ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʮʝʣʠʪʝ ʦʪ ʚʩʷʢʦ ʥʠʚʦ ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʫʩʣʦʚʠʝ ʟʘ ʜʦʩʪʠʛʘʥʝʪʦ ʥʘ ʮʝʣʠʪʝ ʦʪ ʩʣʝʜʚʘʱʦʪʦ ʥʠʚʦ. ʂʨʘʡʥʘʪʘ 
ʮʝʣ ʝ ʧʦʩʪʠʛʘʥʝ ʥʘ ʙʘʣʘʥʩʠʨʘʥʦ ʩʲʯʝʪʘʥʠʝ ʥʘ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʠʮʠ, 
ʜʘʚʘʱʦ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʟʘ ʝʬʝʢʪʠʚʥʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʣʝʜʥʠʪʝ 
ʜʝʡʥʦʩʪʠ: 

- ʜʠʬʝʨʝʥʮʠʨʘʥʝ ʥʘ ʧʦʥʷʪʠʷʪʘ ʧʦ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ ʚ ʪʷʭʥʘʪʘ ʣʦʛʠʯʝʩʢʘ 
ʬʦʨʤʘ; 

- ʦʪʢʨʠʚʘʥʝ ʥʘ ʜʦʩʪʘʪʲʯʥʠ ʫʩʣʦʚʠʷ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʨʝʘʣʝʥ ʧʨʦʮʝʩ ʩ 
ʘʜʝʢʚʘʪʥʠ ʥʘ ʥʝʛʦʚʘʪʘ ʩʲʱʥʦʩʪ ʧʦʥʷʪʠʷ ʧʦ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ; 

- ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʘʣʠʯʝʥ ʪʝʭʥʦʣʦʛʠʯʝʥ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ 
ʩʦʬʪʫʝʨʥʘʪʘ ʬʦʨʤʘ ʥʘ ʧʦʥʷʪʠʷʪʘ ʧʦ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ. 
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ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʫʯʝʙʥʠʪʝ ʮʝʣʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʛʨʫʧʠʨʘʥʠ ʚ ʣʦʛʠʯʝʩʢʠ 
ʟʘʚʲʨʰʝʥʠ ʤʦʜʫʣʠ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

ɽʤʧʠʨʠʯʝʥ ʤʦʜʫʣ ï ʬʦʨʤʠʨʘʥʝ ʫ ʦʙʫʯʘʝʤʠʪʝ ʥʘ: ʫʤʝʥʠʷ ʟʘ ʦʧʝʨʠʨʘʥʝ ʩ 
ʦʙʝʢʪʠ ʦʪ ʣʦʛʠʯʝʩʢʠʷ ʦʙʝʤ ʥʘ ʧʦʥʷʪʠʝʪʦ ʠ ʩ ʜʝʬʠʥʠʮʠʷʪʘ ʥʘ ʧʦʥʷʪʠʝʪʦ; 
ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʨʘʟʧʦʟʥʘʚʘʥʝ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʪʝ ʤʫ ʩʚʦʡʩʪʚʘ, 
ʩʲʦʪʥʝʩʝʥʠ ʢʲʤ ʧʨʠʟʥʘʮʠʪʝ ʟʘ ʩʲʱʝʩʪʚʫʚʘʥʝ ʥʘ ʧʦʥʷʪʠʝʪʦ; ʫʤʝʥʠʷ ʟʘ 
ʦʪʢʨʠʚʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʧʝʮʠʬʠʯʥʠ ʩʚʦʡʩʪʚʘ ʠ ʪʷʭʥʦʪʦ ʠʥʪʝʨʧʨʝʪʠʨʘʥʝ. 

ʊʝʦʨʝʪʠʯʝʥ ʤʦʜʫʣ ï ʬʦʨʤʘʣʠʟʘʮʠʷ ʥʘ ʠʟʫʯʘʚʘʥʦʪʦ ʧʦʥʷʪʠʝ ʚ ʢʦʥʢʨʝʪʥʘ 

ʩʠʩʪʝʤʘ ʦʪ ʟʥʘʥʠʷ G; ʬʦʨʤʠʨʘʥʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʢʦʨʝʢʪʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʬʘʢʪʠʯʝʩʢʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʧʦʥʷʪʠʝʪʦ; ʠʥʪʝʨʧʨʝʪʠʨʘʥʝ ʥʘ ʤʦʜʝʣʠ ʥʘ 
ʧʦʚʝʜʝʥʠʝ ʥʘ ʦʙʝʢʪʠ ʦʪ ʦʙʝʤʘ ʥʘ ʠʟʫʯʘʚʘʥʦʪʦ ʧʦʥʷʪʠʝ; ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʥʘ 
ʨʘʟʣʠʯʥʠ ʤʦʜʝʣʠ. 

ʇʨʘʢʪʠʢʦ-ʧʨʠʣʦʞʝʥ ʤʦʜʫʣ ï ʬʦʨʤʠʨʘʥʝ ʫ ʦʙʫʯʘʝʤʠʪʝ ʥʘ ʫʤʝʥʠʷ ʟʘ: 
ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʨʝʘʣʥʠ ʦʙʝʢʪʠ ʠ ʪʝʭʥʠ ʩʚʦʡʩʪʚʘ ʯʨʝʟ ʬʘʢʪʠʯʝʩʢʘʪʘ ʩʪʨʫʢʪʫʨʘ 
ʥʘ ʧʦʥʷʪʠʝʪʦ; ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʧʦʥʷʪʠʝʪʦ; ʦʧʪʠʤʠʟʠʨʘʥʝ 
ʥʘ ʨʝʘʣʥʠ ʧʨʦʮʝʩʠ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦʥʷʪʠʝʪʦ. 

ɿʘ ʥʫʞʜʠʪʝ ʥʘ ʘʜʘʧʪʠʨʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʷʪʘ ʢʲʤ ʠʟʧʦʣʟʚʘʥʝʪʦ ʡ ʚ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʪʷ ʝ ʨʘʟʛʣʝʜʘʥʘ ʢʘʪʦ ʩʠʩʪʝʤʘ ʦʪ ʝʣʝʤʝʥʪʘʨʥʠ ʜʝʡʥʦʩʪʠ 
ʟʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʫʯʝʙʥʠ ʮʝʣʠ: 

ɸ. ʌʦʨʤʠʨʘʥʝ ʥʘ ʧʦʥʷʪʠʝʪʦ ï ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʥʷʪʠʝʪʦ ʚ ʥʝʛʦʚʘʪʘ 
ʣʦʛʠʯʝʩʢʘ ʬʦʨʤʘ. 

ɸ1. ʆʧʝʨʠʨʘʥʝ ʩ ʦʙʝʢʪʠ ʦʪ ʣʦʛʠʯʝʩʢʠʷ ʦʙʝʤ ʥʘ ʧʦʥʷʪʠʝʪʦ. 

ɸ2. ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʥʦʚʦʪʦ ʧʦʥʷʪʠʝ ʚ ʣʦʛʠʯʝʩʢʘ ʬʦʨʤʘ. 

ɸ3. ʆʧʝʨʠʨʘʥʝ ʩ ʜʝʬʠʥʠʮʠʷʪʘ ʥʘ ʥʦʚʦʪʦ ʧʦʥʷʪʠʝ ʚ ʣʦʛʠʯʝʩʢʘ ʬʦʨʤʘ. 

ɹ. ʋʩʚʦʷʚʘʥʝ ʥʘ ʧʦʥʷʪʠʝʪʦ ï ʩʲʟʜʘʚʘʥʝ ʥʘ ʪʦʯʥʘ ʧʨʝʜʩʪʘʚʘ ʫ ʦʙʫʯʘʝʤʠʪʝ 
ʟʘ ʦʙʝʤʘ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʠʟʫʯʘʚʘʥʦʪʦ ʧʦʥʷʪʠʝ.  

ɹ1. ʆʧʝʨʠʨʘʥʝ ʩ ʦʙʝʤʘ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʥʦʚʦʪʦ ʧʦʥʷʪʠʝ ï ʨʘʟʧʦʟʥʘʚʘʥʝ 
ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ, ʚʣʠʟʘʱʠ ʚ ʩʲʩʪʘʚʘ ʥʘ 
ʣʦʛʠʯʝʩʢʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʠʟʫʯʘʚʘʥʦʪʦ ʧʦʥʷʪʠʝ. 

ɹ2. ʆʨʛʘʥʠʟʘʮʠʷ ʥʘ ʝʤʧʠʨʠʯʥʠʷ ʤʘʪʝʨʠʘʣ ï ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʬʘʢʪʠ ʟʘ 
ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʚʦʡʩʪʚʘ (ʨʘʙʦʪʠ ʩʝ ʩ ʣʦʛʠʯʝʩʢʘʪʘ ʬʦʨʤʘ). 

ɺ. ʌʦʨʤʘʣʠʟʠʨʘʥʝ ʥʘ ʧʦʥʷʪʠʝʪʦ ï ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʦʬʪʫʝʨʥʘʪʘ ʬʦʨʤʘ ʥʘ 
ʩʲʱʝʩʪʚʫʚʘʥʝ ʥʘ ʧʦʥʷʪʠʝʪʦ, ʪ.ʝ. ʜʘʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʘ ʜʝʬʠʥʠʮʠʷ. 

ɻ. ʀʥʪʝʨʧʨʝʪʠʨʘʥʝ ʥʘ ʧʦʥʷʪʠʝʪʦ ï ʫʩʚʦʷʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʘʪʘ ʜʝʬʠʥʠʮʠʷ. 

ɻ1. ʉʠʥʪʘʢʪʠʯʥʦ ʠʥʪʝʨʧʨʝʪʠʨʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʘʪʘ ʜʝʬʠʥʠʮʠʷ. 

ɻ2. ʃʦʛʠʯʝʩʢʦ ʠʥʪʝʨʧʨʝʪʠʨʘʥʝ ʥʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʩʦʬʪʫʝʨʥʘʪʘ ʜʝʬʠʥʠʮʠʷ ʚ 
ʨʘʟʛʣʝʞʜʘʥʘ ʩʦʬʪʫʝʨʥʘ ʩʨʝʜʘ. 
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ɼ. ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦʥʷʪʠʝʪʦ ï ʧʨʘʢʪʠʯʝʩʢʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʟʫʯʘʚʘʥʦʪʦ 
ʧʦʥʷʪʠʝ ʚ ʨʘʟʣʠʯʥʠ ʧʨʝʜʤʝʪʥʠ ʦʙʣʘʩʪʠ ʠ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʥʝʛʦʚʘʪʘ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ. 

ɼ1. ʄʦʜʝʣʠʨʘʥʝ ʥʘ ʨʝʘʣʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʦʙʣʝʤʠ ï ʠʟʠʩʢʚʘ ʩʪʨʫʢʪʫʨʠʨʘʥʝ 
ʥʘ ʨʝʘʣʥʠ ʜʘʥʥʠ ʚʲʚ ʚʠʜ ʫʜʦʙʝʥ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʟʫʯʘʚʘʥʦʪʦ 
ʧʦʥʷʪʠʝ. 

ɼ2. ʈʘʟʰʠʨʷʚʘʥʝ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʧʦʥʷʪʠʝʪʦ ʚ ʪʝʨʤʠʥʠʪʝ ʥʘ 
ʢʦʥʢʨʝʪʥʘ ʩʦʬʪʫʝʨʥʘ ʩʠʩʪʝʤʘ ï ʠʟʠʩʢʚʘ ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ 
ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʚʦʡʩʪʚʘ ʥʘ ʨʘʟʛʣʝʞʜʘʥʦʪʦ ʧʦʥʷʪʠʝ ʢʘʢʪʦ ʠ ʚʲʟʤʦʞʥʦʩʪʠ 
ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠ. 

 

2.3. ʊʡʪʫʞʥʙ ʠʙ ʞʤʞʣʫʩʧʦʦʧ ʧʚʬʰʞʦʡʞ DSLearning. 

ʋʝʙ-ʙʘʟʠʨʘʥʘʪʘ ʩʠʩʪʝʤʘ DSLearning ʝ ʜʦʩʪʲʧʥʘ ʥʘ ʘʜʨʝʩ: 
www.dslearning.eu (ʬʠʛ. 2).  

 

ʌʠʛ. 2 

ʊʷ ʝ ʩʲʟʜʘʜʝʥʘ ʢʘʪʦ ʩʠʩʪʝʤʘ ʟʘ ʦʙʫʯʝʥʠʝ ʩ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ, ʠʟʧʦʣʟʚʘʱʘ 
ʥʝʣʠʥʝʡʥʠ ʘʣʛʦʨʠʪʤʠ. ʉʲʩʪʦʠ ʩʝ ʦʪ ʜʚʘ ʤʦʜʫʣʘ ï ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʩʢʠ. ʉʭʝʤʘʪʘ, ʦʪʨʘʟʷʚʘʱʘ ʨʘʙʦʪʥʘʪʘ ʩʨʝʜʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʝ 
ʜʘʜʝʥʘ ʥʘ ʬʠʛ. 3: 

http://www.dslearning.f5support.net/
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ʬʠʛ. 3 

ʆʪ ʤʝʥʶ Ăʋʨʦʮʠñ ʩʘ ʜʦʩʪʲʧʥʠ ʫʯʝʙʥʠʪʝ ʤʘʪʝʨʠʘʣʠ. ʀʟʮʷʣʦ ʨʘʟʨʘʙʦʪʝʥʘ ʝ 
ʪʝʤʘʪʘ ʟʘ ʩʪʝʢ. ʊʝʤʠʪʝ ʟʘ ʭʝʰʠʨʘʥʝ ʠ ʜʚʦʠʯʥʦ ʜʲʨʚʦ ʟʘ ʪʲʨʩʝʥʝ ʩʘ ʯʘʩʪʠʯʥʦ 
ʨʝʘʣʠʟʠʨʘʥʠ, ʘ ʦʩʪʘʥʘʣʠʪʝ ʩʘ ʚ ʧʨʦʮʝʩ ʥʘ ʨʘʟʨʘʙʦʪʢʘ.  

ʋʨʦʮʠʪʝ ʚ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʤʦʜʫʣ ʩʘ ʠʟʛʨʘʜʝʥʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʦʧʠʩʘʥʘʪʘ 
ʪʝʭʥʦʣʦʛʠʷ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʦʨʛʘʥʠʟʠʨʘ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʥʘʪʘ 
ʜʝʡʥʦʩʪ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʧʦ ʩʭʝʤʘʪʘ ʦʪ ʬʠʛ. 4.  

 

ʬʠʛ. 4 

ʇʦʜʭʦʜʲʪ ʥʘ ʦʙʫʯʝʥʠʝ ʯʨʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʦʙʫʯʘʝʤʠʷ ʩʲʩ ʩʠʩʪʝʤʘʪʘ ʝ 
ʢʦʤʧʣʝʢʩʝʥ. ʉʠʩʪʝʤʘʪʘ ʥʝ ʩʘʤʦ ʜʘʚʘ ʠʥʬʦʨʤʘʮʠʷ, ʥʦ ʠ ʝʜʥʦʚʨʝʤʝʥʥʦ 
ʧʨʦʚʝʨʷʚʘ ʧʦʣʫʯʝʥʠʪʝ ʦʪʛʦʚʦʨʠ ʦʪ ʦʙʫʯʘʝʤʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʷʭ, ʪʷ ʤʦʞʝ ʜʘ 
ʧʨʦʤʝʥʠ ʭʦʜʘ ʥʘ ʫʨʦʢʘ ʚ ʝʜʥʦ ʠʣʠ ʜʨʫʛʦ ʥʘʧʨʘʚʣʝʥʠʝ. ɺʲʟʜʝʡʩʪʚʠʝʪʦ 1) ʚʲʨʭʫ 
ʦʙʫʯʘʝʤʠʷ ʦʪ ʩʪʨʘʥʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʩʝ ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʚʭʦʜʥʠ ʟʘʜʘʯʠ. ɺ 
ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʦʪ ʩʪʨʘʥʘ ʥʘ ʩʠʩʪʝʤʘʪʘ, 
ʦʙʫʯʘʝʤʠʷʪ ʧʨʠʝʤʘ ʦʧʨʝʜʝʣʝʥʦ, ʜʦʩʪʦʚʝʨʥʦ ʦʪ ʥʝʛʦʚʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʨʝʰʝʥʠʝ. 
ʊʦʚʘ ʨʝʰʝʥʠʝ ʪʦʡ ʛʝʥʝʨʠʨʘ ʢʘʪʦ ʚʭʦʜ 2) ʯʨʝʟ ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʩʠʩʪʝʤʘʪʘ. ʊʦ 
ʦʪʨʘʟʷʚʘ ʩʪʝʧʝʥʪʘ ʥʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ. ʊʦʚʘ ʨʝʰʝʥʠʝ ʩʝ 
ʬʦʨʤʘʣʠʟʠʨʘ ʧʦ ʧʦʜʭʦʜʷʱ ʥʘʯʠʥ ʠ ʩʝ ʧʦʜʘʚʘ ʢʘʪʦ ʚʭʦʜ 3) ʥʘ ʘʥʘʣʠʟʘʪʦʨʘ ʥʘ 
ʛʨʝʰʢʠ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʠʝʪʠʪʝ ʚ ʧʨʦʛʨʘʤʥʦʪʦ ʦʙʝʟʧʝʯʝʥʠʝ ʢʨʠʪʝʨʠʠ ʟʘ 
ʦʮʝʥʢʘ ʥʘ ʟʥʘʥʠʷʪʘ ʥʘ ʦʙʫʯʘʝʤʠʷ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪʚʝʪʥʦ ʫʧʨʘʚʣʷʚʘʱʦ 
ʚʲʟʜʝʡʩʪʚʠʝ 4). ʊʦ ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘ ʯʨʝʟ ʧʦʜʭʦʜʷʱ ʠʥʬʦʨʤʘʮʠʦʥʝʥ ʤʦʜʝʣ, 
ʢʦʡʪʦ ʩʝ ʧʨʝʜʦʩʪʘʚʷ ʥʘ ʦʙʫʯʘʝʤʠʷ ʚʲʚ ʚʠʜ ʥʘ ʧʨʦʙʣʝʤʥʘ ʩʠʪʫʘʮʠʷ. ʆʙʨʘʪʥʘʪʘ 
ʚʨʲʟʢʘ ʚʲʚ ʚʠʜ ʥʘ ʨʝʘʢʮʠʷ ʥʘ ʦʙʫʯʘʝʤʠʷ ʝ ʦʩʥʦʚʘ ʟʘ ʥʝʧʨʝʢʲʩʥʘʪʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʠʩʪʝʤʘʪʘ ʠ ʦʙʫʯʘʝʤʠʷ. 

ɹʣʦʢʲʪ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʟʘʜʘʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʦʪ ʩʪʨʘʥʠʮʠ (ʩʣʘʡʜʦʚʝ) 
ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʝʘʢʮʠʷʪʘ ʥʘ ʦʙʫʯʘʝʤʠʷ, ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʪ ʩʲʦʪʚʝʪʥʦʪʦ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʚʲʟʜʝʡʩʪʚʠʝ. ʊʦʚʘ ʩʪʘʚʘ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʮʠʢʣʠʯʥʠ ʠ 
ʢʦʤʙʠʥʠʨʘʥʠ ʘʣʛʦʨʠʪʤʠ.  

ʎʠʢʣʠʯʥʠʪʝ ʘʣʛʦʨʠʪʤʠ ʧʨʝʜʧʦʣʘʛʘʪ ʧʦʚʪʦʨʥʦ ʚʨʲʱʘʥʝ ʢʲʤ ʩʣʘʡʜʘ ʟʘ 
ʠʟʙʦʨ. ʇʨʠ ʢʦʤʙʠʥʠʨʘʥʠʪʝ ʘʣʛʦʨʠʪʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʠʝʪʦʪʦ ʨʝʰʝʥʠʝ ʩʝ 
ʠʟʙʠʨʘ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʩʣʘʡʜʦʚʝ, ʩʣʝʜ ʢʦʝʪʦ ʦʪʥʦʚʦ ʩʝ 
ʦʩʲʱʝʩʪʚʷʚʘ ʚʨʲʱʘʥʝ ʢʲʤ ʠʟʭʦʜʥʠʷ ʩʣʘʡʜ ʟʘ ʠʟʙʦʨ. ʋʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʪʝʟʠ 
ʧʨʦʮʝʩʠ ʤʦʞʝ ʜʘ ʩʝ ʠʟʨʘʟʠ ʯʨʝʟ ʩʭʝʤʠʪʝ ʥʘ ʬʠʛ. 5: 

 

ʬʠʛ. 5 

ʎʠʢʣʠʯʥʠʪʝ ʠ ʢʦʤʙʠʥʠʨʘʥʠ ʘʣʛʦʨʠʪʤʠ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʚʲʧʨʦʩʠ, 
ʜʘʚʘʱʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ:  

- ʧʨʦʤʝʥʣʠʚ ʙʨʦʡ ʥʘ ʚʲʟʤʦʞʥʠʪʝ ʦʪʛʦʚʦʨʠ (ʬʠʛ. 6) 

 

ʌʠʛ. 6 

- ʠʟʙʦʨ ʥʘ ʚʘʨʠʘʥʪ ʠʟʤʝʞʜʫ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠ ʚ ʩʧʠʩʲʢ ʰʘʙʣʦʥʠ. 
ʊʘʢʲʚ ʠʟʙʦʨ ʝ ʚʲʟʤʦʞʝʥ ʟʘ ʚʩʝʢʠ ʦʪʛʦʚʦʨ (ʬʠʛ. 7): 
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ʌʠʛ. 7 

- ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʚʦʙʦʜʥʦ ʧʦʧʲʣʚʘʥʝ ʥʘ ʯʘʩʪʠ ʦʪ ʨʝʰʝʥʠʝʪʦ ʥʘ ʟʘʜʘʯʘ. ʊʦʚʘ 
ʦʩʠʛʫʨʷʚʘ ʟʘ ʦʙʫʯʘʝʤʠʷ ʩʨʝʜʘ ʥʘʧʦʜʦʙʷʚʘʱʘ ʩʚʦʙʦʜʥʦ ʧʠʩʘʥʝ ʥʘ ʩʦʨʩ ʢʦʜ 
(ʬʠʛ. 8): 

 

ʌʠʛ. 8 

- ʯʘʩʪʠʯʥʘ ʦʮʝʥʢʘ ʟʘ ʢʦʤʧʦʥʝʥʪʥʘ ʯʘʩʪ ʦʪ ʨʝʰʝʥʠʝʪʦ ʥʘ ʟʘʜʘʯʘʪʘ (ʬʠʛ. 9): 

 

ʌʠʛ. 9 
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ʅʝ ʩʝ ʧʦʜʜʲʨʞʘ ʢʦʣʠʯʝʩʪʚʝʥʘ ʦʮʝʥʢʘ ʥʘ ʦʪʛʦʚʦʨʠʪʝ, ʪʲʡ ʢʘʪʦ ʮʝʣʪʘ ʝ 
ʫʩʚʦʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʚ ʩʲʦʪʚʝʪʥʘʪʘ ʫʯʝʙʥʘ ʝʜʠʥʠʮʘ. ʊʦʚʘ ʧʨʝʜʧʦʣʘʛʘ 
ʠʥʜʠʚʠʜʫʘʣʝʥ ʪʝʤʧ ʥʘ ʨʘʙʦʪʘ ʥʘ ʚʩʝʢʠ ʦʙʫʯʘʝʤ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ, ʠʥʪʝʨʝʩ 
ʧʨʝʜʩʪʘʚʣʷʚʘ ʥʝ ʢʦʣʠʯʝʩʪʚʝʥʠʷ ʢʨʠʪʝʨʠʡ ʟʘ ʚʨʝʤʝ ʠ ʤʠʥʠʤʘʣʝʥ ʙʨʦʡ ʩʪʲʧʢʠ, ʘ 
ʢʘʯʝʩʪʚʝʥʠʷʪ ʭʦʜ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʥʘ ʚʲʧʨʦʩʠʪʝ ʟʘ ʚʩʠʯʢʠ ʦʙʫʯʘʝʤʠ ʝ ʝʜʥʘʢʚʘ 
(ʩʠʩʪʝʤʘʪʘ ʚʩʝ ʦʱʝ ʥʝ ʨʝʘʣʠʟʠʨʘ ʘʜʘʧʪʠʚʥʦ ʦʙʫʯʝʥʠʝ). ʈʘʟʣʠʢʘʪʘ ʝ ʚ 
ʧʦʤʦʱʥʠʪʝ ʫʯʝʙʥʠ ʝʜʠʥʠʮʠ, ʧʨʝʟ ʢʦʠʪʦ ʩʝ ʧʨʝʤʠʥʘʚʘ ʟʘ ʜʦʩʪʠʛʘʥʝ ʥʘ ʚʝʨʝʥ 
ʦʪʛʦʚʦʨ. 

ɺ ʥʷʢʦʠ ʦʪ ʩʣʘʡʜʦʚʝʪʝ ʧʨʠʩʲʩʪʚʘ ʝʤʦʪʠʢʦʥʘ . ʏʨʝʟ ʥʝʛʦ ʦʙʫʯʘʝʤʠʷʪ 
ʤʦʞʝ ʜʘ ʧʦʣʫʯʠ ʧʦʤʦʱ ʦʪ ʩʠʩʪʝʤʘʪʘ ï ʥʘʩʦʢʠ ʟʘ ʧʨʦʜʲʣʞʘʚʘʥʝ ʥʘ 
ʨʘʟʩʲʞʜʝʥʠʷʪʘ, ʢʦʥʪʨʦʣʝʥ ʦʪʛʦʚʦʨ ʠʣʠ ʧʨʦʩʪʦ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʥʘʧʨʘʚʝʥʠ ʜʦ 
ʤʦʤʝʥʪʘ ʨʘʟʩʲʞʜʝʥʠʷ. ʊʦʚʘ ʝ ʧʨʝʜʠʤʩʪʚʦ, ʦʩʠʛʫʨʷʚʘʱʦ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʧʨʦʚʝʨʢʘ ʥʘ ʠʟʚʲʨʰʝʥʠʪʝ ʜʦ ʤʦʤʝʥʪʘ ʨʘʟʩʲʞʜʝʥʠʷ ʦʪ ʦʙʫʯʘʝʤʠʪʝ. 

ʀʙʣʤʷʰʞʦʡʞ 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ DSLearning ʦʩʠʛʫʨʷʚʘ ʚʠʟʫʘʣʥʦʩʪ, ʜʠʥʘʤʠʯʥʦʩʪ 
ʠ ʫʙʝʜʠʪʝʣʥʦʩʪ ʥʘ ʧʦʜʥʝʩʝʥʠʷ ʫʯʝʙʝʥ ʤʘʪʝʨʠʘʣ. ʉ ʪʦʚʘ ʪʷ ʝ ʧʦʜʭʦʜʷʱʘ ʟʘ 
ʧʲʨʚʦʥʘʯʘʣʥʦ ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʪʝʤʘʪʠʢʘʪʘ ʦʪ ʥʝʩʧʝʮʠʘʣʠʩʪʠ ʠ ʦʪ ʦʙʫʯʘʝʤʠ ʚ ʧʦ-
ʤʘʣʢʠ ʚʲʟʨʘʩʪʦʚʠ ʛʨʘʥʠʮʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ 
ʩʧʝʮʠʘʣʠʩʪʠ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʧʪʠʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʚʨʝʤʝʪʦ ï 
ʩʘʤʦʩʪʦʷʪʝʣʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʩʲʩ ʩʠʩʪʝʤʘʪʘ ʦʩʠʛʫʨʷʚʘ ʫʩʚʦʷʚʘʥʝ ʥʘ 
ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʦʪ ʝʤʧʠʨʠʯʥʠʷ ʠ ʪʝʦʨʝʪʠʯʝʥ ʤʦʜʫʣ, ʢʦʝʪʦ ʦʩʚʦʙʦʞʜʘʚʘ 
ʘʫʜʠʪʦʨʥʘʪʘ ʟʘʝʪʦʩʪ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ ʦʪ ʧʨʘʢʪʠʢʦ-ʧʨʠʣʦʞʥʠʷ ʤʦʜʫʣ. ʉ 
ʪʦʚʘ ʩʝ ʧʦʩʪʠʛʘ ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʦʙʝʤʘ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʫʩʚʦʝʥʠʷ ʦʪ ʦʙʫʯʘʝʤʠʪʝ 
ʤʘʪʝʨʠʘʣ, ʫʚʝʣʠʯʘʚʘ ʩʝ ʤʦʪʠʚʘʮʠʷʪʘ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʜʠʩʮʠʧʣʠʥʘʪʘ, 
ʘʢʪʠʚʠʟʠʨʘ ʩʝ ʩʘʤʦʩʪʦʷʪʝʣʥʘʪʘ ʠ ʫʯʝʙʥʦ-ʚʲʟʧʠʪʘʪʝʣʥʘʪʘ ʜʝʡʥʦʩʪ. ʊʦʚʘ ʤʦʞʝ 
ʜʘ ʦʧʨʝʜʝʣʠ ʭʦʜ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʦʪʛʦʚʘʨʷʱ ʥʘ ʜʘʜʝʥʠʷ ʦʪ ɺ. ʄʠʣʫʰʝʚ ʚ [1] 
ʩʪʨʫʢʪʫʨʝʥ ʤʦʜʝʣ ʥʘ ʩʠʩʪʝʤʘʪʘ Ăʦʙʫʯʘʚʘʥ-ʦʙʫʯʘʚʘʱñ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ 
ʨʝʬʣʝʢʩʠʚʥʠʷ ʧʦʜʭʦʜ ʚ ʩʲʦʪʚʝʪʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʨʝʜʘ. 

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʉʪʘʪʠʷʪʘ ʝ ʯʘʩʪʠʯʥʦ ʬʠʥʘʥʩʠʨʘʥʘ ʧʦ ʧʨʦʝʢʪ ˉ ʈɼ-05-273-15.03.2012 ʥʘ 
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E-LEARNING WITH DSLEARNING IN THE CONTEXT OF KNOWLEDGE 
MANAGEMENT 

Valentina Dyankova, Milko Yankov, Rumyana Boyadzhieva 

Abstract: The article examines the possibility of applying the technology of knowledge 
management in information-educational environment. Developed technology for learning 
concept in data structures in the context of knowledge management is a system for e-learning 
data structures DSLearning. 
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ʈʝʟʶʤʝ: ʇʨʝʜʩʪʘʚʷʪ ʩʝ ʘʣʪʝʨʥʘʪʠʚʥʠ ʤʝʪʦʜʠ ʟʘ ʦʙʫʯʝʥʠʝ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʩʲʚʨʝʤʝʥʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ). ʅʘʧʨʘʚʝʥ ʝ ʦʙʟʦʨ 
ʥʘ ʫʝʙ-ʙʘʟʠʨʘʥʠ ʨʝʩʫʨʩʠ, ʧʨʝʜʦʩʪʘʚʷʱʠ ʠʛʨʠ ʠ ʟʘʥʠʤʘʪʝʣʥʠ ʤʘʪʝʨʠʘʣʠ, ʢʦʠʪʦ 
ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠ ʨʦʜʠʪʝʣʠʪʝ ʥʘ ʜʝʮʘ ʩ ʦʙʫʯʠʪʝʣʥʠ 
ʟʘʪʨʫʜʥʝʥʠʷ ʢʘʢʪʦ ʟʘ ʜʦʧʲʣʚʘʱʦ ʦʙʫʯʝʥʠʝ, ʪʘʢʘ ʠ ʟʘ ʫʧʨʘʞʥʷʚʘʥʝ ʠ ʟʘʪʚʲʨʞʜʘʚʘʥʝ 
ʥʘ ʚʝʯʝ ʫʩʚʦʝʥʠ ʟʥʘʥʠʷ ʊʝʟʠ ʨʝʩʫʨʩʠ ʧʦʜʧʦʤʘʛʘʪ ʫʯʠʪʝʣʠʪʝ ʧʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʠ 
ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʢʘʯʝʩʪʚʝʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʫʩʣʫʛʠ ʠ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, ʩʧʦʤʘʛʘʱʠ 
ʟʘ ʫʩʧʝʰʥʦʪʦ ʠʥʪʝʛʨʠʨʘʥʝ ʠ ʚʢʣʶʯʚʘʥʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʧʦʪʨʝʙʥʦʩʪʠ (ʉʆʇ) ʚ ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʨʝʜʘ. ʈʝʩʫʨʩʠʪʝ ʩʲʩ ʩʚʦʙʦʜʝʥ ʜʦʩʪʲʧ, 
ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʦʤʝʥʷʥʠ, ʩʘ ʝʜʥʘ ʦʪ ʧʨʝʜʧʦʩʪʘʚʢʠʪʝ ʟʘ ʫʣʝʩʥʝʥʦ 
ʩʲʟʜʘʚʘʥʝ ʠ ʧʨʝʜʣʘʛʘʥʝ ʥʘ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʤʘʪʝʨʠʘʣʠ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʆʙʫʯʠʪʝʣʥʠ ʟʘʪʨʫʜʥʝʥʠʷ, ɼʠʩʣʝʢʩʠʷ, ʋʝʙ-ʙʘʟʠʨʘʥʠ ʨʝʩʫʨʩʠ 

1. ʇʚʬʰʞʦʡʞ ʦʙ ʝʞʯʙʫʙ ʪʳʪ ʪʨʞʯʡʙʤʦʡ ʧʚʩʙʠʧʛʙʫʞʤʦʡ ʨʧʫʩʞʚʦʧʪʫʡ  

ɺ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʦʙʫʯʝʥʠʝʪʦ ʟʘʝʤʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʘʞʥʦ ʤʷʩʪʦ. 
ʆʪ ʨʘʥʥʘ ʜʝʪʩʢʘ ʚʲʟʨʘʩʪ ʜʦ ʢʨʘʷ ʥʘ ʘʢʪʠʚʥʘʪʘ ʩʠ ʜʝʡʥʦʩʪ ʯʦʚʝʢ ʥʝʧʨʝʢʲʩʥʘʪʦ 
ʫʩʚʦʷʚʘ ʥʦʚʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ. ɺʩʝ ʧʘʢ ʚ ʦʩʥʦʚʘʪʘ ʩʪʦʠ ʜʦʙʨʦʪʦ ʦʩʥʦʚʥʦ 
ʥʘʯʘʣʥʦ ʦʙʫʯʝʥʠʝ, ʚʲʨʭʫ ʢʦʝʪʦ ʩʝ ʛʨʘʜʠ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʥʦʚʦʩʪʠʪʝ. ɿʘʪʦʚʘ ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʦʙʲʨʥʝ ʩʧʝʮʠʘʣʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʥʘ ʥʘʡ-
ʤʘʣʢʠʪʝ. ʊʫʢ ʟʘ ʧʲʨʚʠ ʧʲʪ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʨʘʟʣʠʢʠʪʝ ʚ ʥʘʯʠʥʘ ʥʘ ʚʲʟʧʨʠʝʤʘʥʝ 
ʠ ʫʩʚʦʷʚʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ ʦʪ ʜʝʮʘʪʘ. ʉʧʦʨʝʜ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʩʠ 
ʦʩʦʙʝʥʦʩʪʠ ʥʷʢʦʠ ʩʝ ʩʧʨʘʚʷʪ ʣʝʩʥʦ ʠ ʙʝʟʧʨʦʙʣʝʤʥʦ ʩ ʝʜʥʘ ʯʘʩʪ ʦʪ ʫʨʦʮʠʪʝ, ʘ ʩ 
ʜʨʫʛʘ ʯʘʩʪ ʠʤʘʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʛʦʣʝʤʠ ʟʘʪʨʫʜʥʝʥʠʷ. ʇʨʠ ʜʨʫʛʠ ʜʝʮʘ ʝ 
ʦʙʨʘʪʥʦʪʦ; ʠʤʘ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʚʲʦʙʱʝ ʥʝ ʩʨʝʱʘʪ ʟʘʪʨʫʜʥʝʥʠʷ ʠ "ʩʢʫʯʘʷʪ" ʚ ʯʘʩ 
(ʢʘʪʦ ʤʥʦʛʦ ʯʝʩʪʦ ʧʨʝʯʘʪ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ), ʘ ʜʨʫʛʠ ʚʲʦʙʱʝ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ 
ʩʧʨʘʚʷʪ ʩ ʥʠʢʘʢʚʘ ʯʘʩʪ ʦʪ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ (ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʢʦʝʪʦ ʩʲʱʦ 
ʟʘʧʦʯʚʘʪ ʜʘ ʧʨʝʯʘʪ). ʈʘʟʙʠʨʘ ʩʝ, ʠʤʘ ʟʥʘʯʝʥʠʝ ʪʷʭʥʘʪʘ ʠʥʪʝʣʠʛʝʥʪʥʦʩʪ ʠ 
ʩʨʝʜʘʪʘ, ʚ ʢʦʷʪʦ ʞʠʚʝʷʪ, ʥʦ ʯʝʩʪʦ ʩʝ ʩʣʫʯʚʘ ʜʝʮʘ ʩ ʚʠʩʦʢ ʢʦʝʬʠʮʠʝʥʪ ʥʘ 
ʠʥʪʝʣʠʛʝʥʪʥʦʩʪ ʠ ʦʪ ʢʫʣʪʫʨʥʠ ʩʝʤʝʡʩʪʚʘ, ʚ ʢʦʠʪʦ ʩʝ ʧʦʣʘʛʘʪ ʤʥʦʛʦ ʛʨʠʞʠ ʟʘ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʜʘ ʩʘ ʩʨʝʜ "ʩʣʘʙʘʮʠʪʝ". ʊʝʟʠ ʩʣʫʯʘʠ ʚʩʝ ʧʦʚʝʯʝ ʟʘʯʝʩʪʷʚʘʪ ʠ 
ʧʨʠʯʠʥʠʪʝ ʤʦʛʘʪ ʜʘ ʩʘ ʨʘʟʣʠʯʥʠ ï ʥʘʧʨ. ʜʠʩʣʝʢʩʠʷ, ʜʠʩʢʘʣʢʫʣʠʷ, ʜʝʬʠʮʠʪ ʥʘ 
ʚʥʠʤʘʥʠʝ, ʭʠʧʝʨ- ʠʣʠ ʭʠʧʦʘʢʪʠʚʥʦʩʪ ʠ ʜʨ. [1]. ʇʦʥʷʢʦʛʘ ʪʦʚʘ ʝ ʩʘʤʦ ʚʲʧʨʦʩ ʥʘ 
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ʪʲʨʧʝʥʠʝ, ʘ ʚ ʜʨʫʛʠ ʩʣʫʯʘʠ ʧʨʠʯʠʥʠʪʝ ʩʘ ʧʦ-ʩʝʨʠʦʟʥʠ. ʅʦ ʥʘ ʣʠʮʝ ʝ ʝʜʠʥ ʬʘʢʪ: 
ʪʝʟʠ ʜʝʮʘ ʠʤʘʪ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʠʥʜʠʚʠʜʫʘʣʝʥ ʥʘʯʠʥ ʥʘ ʦʙʫʯʝʥʠʝ, ʩʲʦʙʨʘʟʝʥ 
ʩ ʪʝʭʥʠʪʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʠ ʢʦʛʥʠʪʠʚʥʠ ʦʩʦʙʝʥʦʩʪʠ [2, 3]. 

ʉʧʦʨʝʜ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʥʘʰʘʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʠʩʪʝʤʘ ʪʘʢʠʚʘ ʜʝʮʘ 
ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʥʪʝʛʨʠʨʘʥʠ ʚ ʦʙʱʘʪʘ ʫʯʝʙʥʘ ʩʨʝʜʘ. ʏʝʩʪʦ ʦʙʘʯʝ ʪʦʚʘ ʩʝ 
ʠʟʚʲʨʰʚʘ ʤʝʭʘʥʠʯʥʦ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʩʘ ʦʪʨʠʮʘʪʝʣʥʠ ʢʘʢʪʦ ʟʘ ʪʝʟʠ ʜʝʮʘ, ʪʘʢʘ ʠ 
ʟʘ ʜʨʫʛʠʪʝ ʫʯʝʥʠʮʠ, ʠ ʟʘ ʫʯʠʪʝʣʠʪʝ. ʉʘʤʠʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʥʝ ʟʥʘʷʪ ʢʘʢ ʜʘ 
ʧʦʜʭʦʜʷʪ ʢʲʤ ʪʝʟʠ ʩʣʫʯʘʠ ʠ ʩʝ ʯʫʚʩʪʚʘʪ ʙʝʟʧʦʤʦʱʥʠ (ʘ ʤʥʦʛʦ ʯʝʩʪʦ ʚʲʦʙʱʝ ʥʝ 
ʟʥʘʷʪ ʟʘ ʧʨʦʙʣʝʤʠʪʝ ʠ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʜʠʜʘʢʪʠʯʥʠ ʧʦʜʭʦʜʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ 
ʧʨʠʣʦʞʘʪ). ʋʯʝʙʥʠʷʪ ʤʘʪʝʨʠʘʣ ʚ ʫʯʝʙʥʠʮʠʪʝ ʠ ʫʯʝʙʥʠʪʝ ʧʦʩʦʙʠʷ ʧʲʢ ʚʲʦʙʱʝ 
ʥʝ ʝ ʩʲʦʙʨʘʟʝʥ ʩ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʪʘʢʠʚʘ ʜʝʮʘ. ʅʘʯʠʥʲʪ ʥʘ ʧʨʦʚʝʨʢʘ ʥʘ 
ʫʩʚʦʝʥʦʪʦ ʩʲʱʦ ʝ ʝʜʠʥ ʟʘ ʚʩʠʯʢʠ ʫʯʝʥʠʮʠ, ʙʝʟ ʜʘ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʘʥʝ (ʠʟʢʣʶʯʝʥʠʝ ʤʦʞʝ ʙʠ ʧʨʘʚʷʪ ʩʘʤʦ ʜʝʮʘʪʘ ʩʲʩ ʟʨʠʪʝʣʥʠ ʠ 
ʩʣʫʭʦʚʠ ʫʚʨʝʞʜʘʥʠʷ).  

ɺ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʧʨʠ ʜʝʮʘʪʘ ʩʲʩ ʉʆʇ ʩʘ ʚʢʣʶʯʝʥʠ ʠ ʨʝʩʫʨʩʥʠʪʝ ʫʯʠʪʝʣʠ, 
ʢʦʠʪʦ ʩʘ ʞʠʟʥʝʥʦ ʚʘʞʥʠ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ 
ʧʦʜʢʨʝʧʘ ʠ ʦʙʠʢʥʦʚʝʥʦ ʠʤʘʪ ʠʟʛʨʘʜʝʥʠ ʤʥʦʛʦ ʜʦʙʨʠ ʦʪʥʦʰʝʥʠʷ ʩ ʪʝʟʠ ʜʝʮʘ ʠ 
ʩʝʤʝʡʩʪʚʘʪʘ ʠʤ. ʉʧʦʨʝʜ ʩʪʘʥʦʚʠʱʝʪʦ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʘʩʦʮʠʘʮʠʷ ʥʘ 
ʨʝʩʫʨʩʥʠʪʝ ʫʯʠʪʝʣʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʣʠʱʥʠʪʝ ʝʢʠʧʠ ʟʘ ʣʠʯʥʦʩʪʥʦ ʨʘʟʚʠʪʠʝ ʠ 
ʧʦʜʢʨʝʧʘ ʜʘ ʠʟʚʲʨʰʚʘʪ ʦʮʝʥʢʘ ʥʘ ʩʧʝʮʠʬʠʯʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ 
ʥʘ ʜʝʮʘʪʘ. ʊʦʚʘ ʝ ʥʫʞʥʦ, ʟʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ ʧʨʘʚʦʪʦ ʥʘ 
ʧʨʠʦʙʱʘʚʘʱʦ / ʚʢʣʶʯʚʘʱʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚʲʚ ʚʩʷʢʦ ʫʯʠʣʠʱʝ ʠʣʠ ʜʝʪʩʢʘ 
ʛʨʘʜʠʥʘ, ʢʘʪʦ ʩʝ ʠʟʚʲʨʰʠ ʦʮʝʥʢʘ ʥʘ ʧʦʜʢʨʝʧʷʱʘʪʘ ʩʨʝʜʘ, ʦʩʠʛʫʨʷʪ ʩʝ 
ʧʦʜʭʦʜʷʱʠ ʩʧʝʮʠʘʣʠʩʪʠ, ʦʙʫʯʝʥʠʝ ʠ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 
ʫʯʠʪʝʣʠ ʧʨʠ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʢʲʤ ʜʝʮʘʪʘ, ʢʦʠʪʦ ʠʤʘʪ 
ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʦʙʫʯʝʥʠʝʪʦ [4]. 

2. ʈʩʡʤʧʟʞʦʡʞ ʦʙ ʡʦʭʧʩʥʙʯʡʧʦʦʡʫʞ ʫʞʮʦʧʤʧʜʡʡ ʨʩʡ ʩʙʚʧʫʙ ʪ ʝʞʯʙ ʪ 
ʧʚʬʰʡʫʞʤʦʡ ʠʙʫʩʬʝʦʞʦʡʸ  

ʆʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ, ʢʘʢʪʦ ʧʦʚʝʯʝʪʦ ʧʨʦʜʫʢʪʠ ʚ ʞʠʚʦʪʘ, ʝ ʪʘʢʘ 
ʥʘʧʨʘʚʝʥʘ, ʯʝ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʧʨʝʦʙʣʘʜʘʚʘʱʘʪʘ ʯʘʩʪ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʡ ï 
ʫʯʝʥʠʮʠʪʝ. ʊʝʟʠ, ʢʦʠʪʦ ʩʘ ʧʦʜ ʠʣʠ ʥʘʜ ʩʨʝʜʥʦʪʦ ʥʠʚʦ ʦʙʘʯʝ ʠʤʘʪ ʧʨʦʙʣʝʤʠ ï 
ʝʜʥʠʪʝ ʩ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʧʨʝʜʚʠʜʝʥʠʷ ʤʘʪʝʨʠʘʣ, ʘ ʜʨʫʛʠʪʝ ʩʢʫʯʘʷʪ ʠ ʥʝ 
ʨʘʟʚʠʚʘʪ ʧʦʪʝʥʮʠʘʣʘ ʩʠ. ʅʘʣʘʛʘ ʩʝ ʠʟʚʦʜʲʪ, ʯʝ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʥʝ ʝ 
ʜʦʩʪʘʪʲʯʥʦ ʠʥʪʝʣʠʛʝʥʪʥʘ, ʪʲʡ ʢʘʪʦ ʟʘ ʢʨʠʪʝʨʠʡ ʟʘ ʠʥʪʝʣʠʛʝʥʪʥʦʩʪʪʘ ʥʘ ʝʜʥʘ 
ʩʠʩʪʝʤʘ ʟʘ ʦʙʫʯʝʥʠʝ ʤʦʞʝ ʜʘ ʩʣʫʞʠ ʩʪʝʧʝʥʪʘ ʥʘ ʘʜʘʧʪʠʚʥʦʩʪ ʢʲʤ ʚʩʝʢʠ 
ʦʪʜʝʣʝʥ ʫʯʝʥʠʢ ï ʢʲʤ ʪʦʚʘ, ʢʦʝʪʦ ʪʦʡ ʚʝʯʝ ʟʥʘʝ ʠ ʤʦʞʝ (ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʤʫ), ʢʲʤ 
ʮʝʣʠʪʝ, ʢʦʠʪʦ ʠʩʢʘ ʜʘ ʧʦʩʪʠʛʥʝ, ʢʲʤ ʠʥʪʝʨʝʩʠʪʝ ʤʫ ʠ ʪ.ʥ. (ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʤʫ). 
ʆʯʝʚʠʜʥʦ ʝ, ʯʝ ʢʣʘʩʥʦ-ʫʨʦʯʥʘʪʘ (ʦʙʠʯʘʡʥʘʪʘ) ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ ʥʝ ʝ 
ʩʲʦʙʨʘʟʝʥʘ ʩ ʨʘʟʣʠʯʠʷʪʘ ʚ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʥʘ ʜʝʮʘʪʘ ʠ ʥʫʞʜʠʪʝ ʠʤ ʦʪ ʧʦʜʢʨʝʧʘ 
ʟʘ ʨʘʟʚʠʪʠʝ. ɺ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, ʜʘʞʝ ʠ ʜʘ ʠʩʢʘʪ ʜʘ ʩʲʟʜʘʜʘʪ 
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ʧʦʜʭʦʜʷʱʘ ʦʙʫʯʠʪʝʣʥʘ ʩʨʝʜʘ, ʦʙʠʢʥʦʚʝʥʦ ʥʷʤʘʪ ʥʠʢʘʢʚʠ ʩʨʝʜʩʪʚʘ, ʯʨʝʟ ʢʦʠʪʦ 
ʜʘ ʧʨʠʣʦʞʘʪ ʠʥʜʠʚʠʜʫʘʣʝʥ ʧʦʜʭʦʜ ʢʲʤ ʜʝʮʘʪʘ (ʥʝʟʘʚʠʩʠʤʦ, ʜʘʣʠ ʠʤʘʪ 
ʧʨʦʙʣʝʤʠ ʠʣʠ ʥʝ). ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʥʦʚʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ 
ʩʲʟʜʘʚʘʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʜʦʙʨʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʠʣʶʩʪʨʠʨʘʥʝ ʠ ʜʝʤʦʥʩʪʨʘʮʠʷ 
ʥʘ ʧʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ. 

ʊʦʚʘ ʝ ʛʣʘʚʥʘʪʘ ʧʨʠʯʠʥʘ, ʧʦʨʘʜʠ ʢʦʷʪʦ ʥʘʧʦʩʣʝʜʲʢ ʧʩʠʭʦʣʦʟʠ ʠ ʧʝʜʘʛʦʟʠ 
ʨʘʟʨʘʙʦʪʚʘʪ ʠʥʦʚʘʪʠʚʥʠ ʤʝʪʦʜʠ ʠ ʬʦʨʤʠ ʥʘ ʦʙʫʯʝʥʠʝ, ʧʨʠ ʢʦʠʪʦ ʜʘ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʜʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʀʂʊ ʚ ʫʯʝʙʥʘʪʘ ʜʝʡʥʦʩʪ ʠ 
ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʜʝʮʘʪʘ ʩʲʩ ʉʆʇ. ɽʜʥʘ ʚʲʟʤʦʞʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʥʦʚ ʫʯʝʙʝʥ 
ʧʦʜʭʦʜ ʜʘʚʘʪ ʢʦʤʧʶʪʲʨʥʦ ʙʘʟʠʨʘʥʠʪʝ ʦʙʫʯʠʪʝʣʥʠ ʠʛʨʠ. ʉʘʤ ʧʦ ʩʝʙʝ ʩʠ 
ʢʦʤʧʶʪʲʨʲʪ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʫʥʠʚʝʨʩʘʣʥʦ ʧʦʤʘʛʘʣʦ, ʠʟʧʲʣʥʷʚʘʱʦ 
ʬʫʥʢʮʠʠʪʝ ʥʘ: ʫʯʠʪʝʣ (ʠʥʪʝʨʘʢʪʠʚʥʘ ʚʨʲʟʢʘ), ʠʟʪʦʯʥʠʢ ʥʘ ʟʥʘʥʠʝ (ʫʯʝʙʥʠʢ, 
ʩʧʨʘʚʦʯʥʠʢ, ʨʝʯʥʠʢ, ʝʥʮʠʢʣʦʧʝʜʠʷ ʠ ʜʨ.), ʩʨʝʜʩʪʚʦ ʟʘ ʦʥʘʛʣʝʜʷʚʘʥʝ (ʩʪʘʪʠʯʥʠ 
ʠʟʦʙʨʘʞʝʥʠʷ, ʘʫʜʠʦ ʠ ʚʠʜʝʦ ʢʣʠʧʦʚʝ, ʘʥʠʤʘʮʠʷ ʠ ʪ.ʥ.), ʤʷʩʪʦ ʟʘ ʟʘʧʠʩʚʘʥʝ ʥʘ 
ʨʝʟʫʣʪʘʪʠ ʦʪ ʜʝʡʥʦʩʪʪʘ (ʪʝʪʨʘʜʢʘ, ʢʣʘʩʘʮʠʷ ʥʘ ʜʦʩʪʠʞʝʥʠʷ, ʣʠʯʥʠ ʙʣʦʛʦʚʝ ʠ 
ʜʨ.), ʧʦʤʦʱʥʠʢ ʧʨʠ ʩʤʷʪʘʥʝ (ʢʘʣʢʫʣʘʪʦʨ) ʠ ʜʨ. ʆʩʚʝʥ ʚʩʠʯʢʦ ʪʦʚʘ, 
ʩʲʚʨʝʤʝʥʥʠʷʪ ʢʦʤʧʶʪʲʨ ʝ ʤʦʱʥʦ ʩʨʝʜʩʪʚʦ, ʩʣʫʞʝʱʦ ʟʘ ʧʣʘʪʬʦʨʤʘ ʥʘ 
ʤʥʦʞʝʩʪʚʦ ʥʘʡ-ʨʘʟʣʠʯʥʠ ʠʛʨʠ (ʫʥʠʚʝʨʩʘʣʥʘ ʠʛʨʘʯʢʘ) ʠ ʢʘʪʦ ʪʘʢʲʚ ʝ ʞʝʣʘʥ 
ʧʘʨʪʥʴʦʨ ʥʘ ʜʝʪʝʪʦ ʚ ʥʝʛʦʚʠʪʝ ʟʘʥʠʤʘʥʠʷ.  

ɿʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʞʝʣʘʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʤʝʪʦʜʠʪʝ ʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ 
ʧʨʝʧʦʜʘʚʘʥʝ, ʫʧʨʘʞʥʷʚʘʥʝ ʠ ʧʨʦʚʝʨʢʘ ʥʘ ʫʩʚʦʝʥʦʪʦ ʯʨʝʟ ʧʨʠʣʘʛʘʥʝ ʥʘ ʀʂʊ, ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʚʟʝʤʘʪ ʧʦʜ ʚʥʠʤʘʥʠʝ ʩʣʝʜʥʠʪʝ ʬʘʢʪʦʨʠ: 

1. ɼʦʙʨʦ ʧʦʟʥʘʚʘʥʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠʪʝ ʧʩʠʭʠʯʝʩʢʠ ʠ ʢʦʛʥʠʪʠʚʥʠ ʦʩʦʙʝʥʦʩʪʠ 
ʥʘ ʚʩʝʢʠ ʫʯʝʥʠʢ;  

2. ɻʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʛʦʪʚʝʥʠ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, ʢʦʠʪʦ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ 
ʧʝʨʩʦʥʘʣʠʟʠʨʘʪ ʩʧʦʨʝʜ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ. 

ʇʦ ʧʲʨʚʘʪʘ ʟʘʜʘʯʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʠʟʥʝʩʘʪ ʜʝʪʩʢʠ ʧʩʠʭʦʣʦʟʠ, ʢʦʠʪʦ ʜʘ 
ʠʟʛʦʪʚʷʪ ʧʨʝʧʦʨʲʢʠ ʦʪʥʦʩʥʦ ʧʦʜʭʦʜʷʱʠʪʝ ʫʯʝʙʥʠ ʤʝʪʦʜʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʚʩʷʢʦ 
ʢʦʥʢʨʝʪʥʦʪʦ ʜʝʪʝ. ʂʦʣʢʦʪʦ ʜʦ ʚʪʦʨʘʪʘ ʟʘʜʘʯʘ, ʚ ʄʨʝʞʘʪʘ ʠʤʘ ʦʛʨʦʤʝʥ ʙʨʦʡ 
ʤʘʪʝʨʠʘʣʠ, ʪʦʣʢʦʚʘ ʤʥʦʛʦ, ʯʝ ʝ ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʦʙʭʚʘʥʘʪ ʚʩʠʯʢʠʪʝ ï ʪʦʚʘ ʝ 
ʙʝʟʙʨʝʞʝʥ ʦʢʝʘʥ ʦʪ ʚʲʟʤʦʞʥʦʩʪʠ. ɿʘʪʦʚʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʩʲʟʜʘʜʘʪ 
ʩʨʝʜʩʪʚʘ, ʧʦʜʧʦʤʘʛʘʱʠ ʫʯʠʪʝʣʠʪʝ ʧʨʠ ʪʲʨʩʝʥʝʪʦ, ʧʦʜʙʦʨʘ ʠ ʝʚʝʥʪʫʘʣʥʦʪʦ 
ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʪʨʝʪʠʨʘʥʠʷ ʫʯʝʙʝʥ ʤʘʪʝʨʠʘʣ, ʢʘʪʦ ʩʝ ʩʲʦʙʨʘʟʷʪ ʩ: 

- ʜʲʨʞʘʚʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ (ʨʘʟʣʠʯʥʠ ʚ ʦʪʜʝʣʥʠʪʝ ʩʪʨʘʥʠ);  

- ʣʦʢʘʣʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʧʨʠ ʧʨʠʣʘʛʘʥʝʪʦ (ʝʟʠʢ, ʦʙʠʯʘʠ, ʤʝʩʪʥʠ ʢʫʣʪʫʨʥʠ 
ʪʨʘʜʠʮʠʠ ʠ ʜʨ.); 

- ʚʲʟʨʘʩʪ ʥʘ ʫʯʝʥʠʢʘ;  

- ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʪʝ ʠ ʢʦʛʥʠʪʠʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʢʦʥʢʨʝʪʥʠʷ ʫʯʝʥʠʢ. 

ʉʲʦʙʨʘʟʥʦ ʩ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʚʩʝʢʠ ʫʯʘʱ ʝ ʤʥʦʛʦ 
ʚʘʞʥʦ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʤʝʥʷʪ ʪʘʢʠʚʘ ʧʘʨʘʤʝʪʨʠ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ, ʢʘʪʦ 
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ʮʚʷʪ, ʷʨʢʦʩʪ, ʩʠʣʘ ʥʘ ʟʚʫʢʘ, ʩʢʦʨʦʩʪ ʥʘ ʘʥʠʤʘʮʠʷ ʠ ʜʨʫʛʠ ʧʘʨʘʤʝʪʨʠ, ʪʲʡ ʢʘʪʦ 
ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʜʝʮʘ ʩʲʩ ʉʆʇ ʠʤʘ ʧʦ-ʩʧʝʮʠʘʣʥʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ 
ʦʬʦʨʤʷʥʝʪʦ ʥʘ ʫʯʝʙʥʠʪʝ ʨʝʩʫʨʩʠ.  

2.1. ʃʧʥʨʷʫʳʩʦʧ ʚʙʠʡʩʙʦ ʥʬʤʫʡʪʞʦʠʧʩʞʦ ʨʧʝʮʧʝ  

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʫʨʦʮʠʪʝ ʩʝ ʚʲʟʧʨʠʝʤʘʪ ʤʥʦʛʦ ʧʦ-ʣʝʩʥʦ, ʢʦʛʘʪʦ ʩʝ 
ʩʪʠʤʫʣʠʨʘʪ ʥʷʢʦʣʢʦ ʩʝʥʟʦʨʥʠ ʢʘʥʘʣʘ ʝʜʥʦʚʨʝʤʝʥʥʦ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʘʢʠʚʘ 
ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʜʦʧʲʣʥʝʥʠʷ, ʢʦʠʪʦ ʝʜʥʦʚʨʝʤʝʥʥʦ ʚʠʟʫʘʣʠʟʠʨʘʪ ʠ 
ʦʟʚʫʯʘʚʘʪ ʠʟʫʯʘʚʘʥʠʷ ʧʨʦʙʣʝʤ, ʚʠʥʘʛʠ ʱʝ ʠʤʘʪ ʤʥʦʛʦ ʧʦ-ʛʦʣʷʤʦ ʚʲʟʜʝʡʩʪʚʠʝ 
ʚʲʨʭʫ ʫʯʝʥʠʮʠʪʝ: 

- ʚʠʟʫʘʣʠʟʠʨʘʥʝʪʦ ʤʦʞʝ ʜʘ ʝ ʯʨʝʟ ʨʝʘʣʠʩʪʠʯʥʦ ʠʟʦʙʨʘʞʝʥʠʝ, ʢʦʤʠʢʩ, ʢʣʠʧ ʠ 
ʜʨ.; 

- ʦʟʚʫʯʘʚʘʥʝʪʦ ʤʦʞʝ ʜʘ ʝ ʛʣʘʩʦʚʦ ʦʙʷʩʥʝʥʠʝ, ʜʝʤʦʥʩʪʨʘʮʠʷ ʥʘ ʟʚʫʢ, ʠʟʜʘʚʘʥ 
ʦʪ ʠʟʫʯʘʚʘʥʠʷ "ʧʨʝʜʤʝʪ" ʠʣʠ ʧʨʦʮʝʩ ʠ ʜʨ.; 

- ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʢʣʘʚʠʘʪʫʨʘ ʠ / ʠʣʠ ʤʠʰʢʘ ʧʨʠ ʜʘʜʝʥʠ ʩʠʪʫʘʮʠʠ (ʪʘʢʪʠʣʥʠ 
ʫʩʝʱʘʥʠʷ) ʝ ʦʩʦʙʝʥʦ ʚʘʞʥʦ ʧʨʠ ʧʦ-ʤʘʣʢʠʪʝ ʫʯʝʥʠʮʠ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ 
ʚʥʘʩʷ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪ ʚ ʦʙʫʯʝʥʠʝʪʦ. 

ʄʫʣʪʠʩʝʥʟʦʨʥʠʷʪ ʧʦʜʭʦʜ ʘʥʛʘʞʠʨʘ ʚ ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʚʥʠʤʘʥʠʝʪʦ ʠ 
ʟʘʩʠʣʚʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ, ʜʦʧʨʠʥʘʩʷ ʟʘ ʧʦ-ʮʷʣʦʩʪʥʦ ʠ ʚ ʜʲʣʙʦʯʠʥʘ 
ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ, ʟʘ ʦʩʲʟʥʘʚʘʥʝ ʥʘ ʧʨʝʜʩʪʘʚʷʥʠʷ ʧʨʦʙʣʝʤ ʠ 
ʩʲʦʪʚʝʪʥʦ ʟʘ ʟʘʧʘʤʝʪʷʚʘʥʝʪʦ [5]. ʂʘʪʦ ʨʝʟʫʣʪʘʪ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣʘ ʱʝ 
ʝ ʧʦ-ʝʬʝʢʪʠʚʥʦ. ʆʩʦʙʝʥʦ ʚʘʞʥʦ ʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʪʦʟʠ ʥʘʯʠʥ ʥʘ 
ʧʨʝʧʦʜʘʚʘʥʝ ʝ ʝʬʝʢʪʠʚʝʥ ʟʘ ʚʩʠʯʢʠ ʫʯʝʥʠʮʠ, ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʠʤʘʪ ʧʨʦʙʣʝʤʠ, 
ʠʣʠ ʥʝ. ʊʦʡ ʝ ʧʦʜʭʦʜʷʱ ʠ ʟʘ ʜʝʮʘʪʘ, ʢʦʠʪʦ ʩʘ "ʥʘʧʨʝʜ ʩ ʤʘʪʝʨʠʘʣʘ", ʪ.ʝ. ʚʝʯʝ 
ʩʘ ʟʘʧʦʟʥʘʪʠ ʩ ʪʦʟʠ ʧʨʦʙʣʝʤ ʠ ʜʘʞʝ ʩʘ ʛʦ ʫʩʚʦʠʣʠ. ʊʦʟʠ ʥʘʯʠʥ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ 
ʝ ʧʦʜʭʦʜʷʱ ʠ ʟʘ ʚʩʠʯʢʠ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ ʫʯʝʥʠʮʠ. 

2.2. ʃʧʥʨʷʫʳʩʦʧ ʚʙʠʡʩʙʦ ʡʜʩʧʛʡ ʨʧʝʮʧʝ  

ɺʘʞʝʥ ʝʣʝʤʝʥʪ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʛʨʦʚʠ ʩʠʪʫʘʮʠʠ. ʀʛʨʘʪʘ 
ʥʦʩʠ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʢʘʯʝʩʪʚʘ, ʢʦʠʪʦ ʩʘ ʮʝʥʥʠ ʟʘ ʚʲʟʧʨʠʝʤʘʥʝ ʠ ʫʩʚʦʷʚʘʥʝ ʥʘ 
ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ (ʚʩʲʱʥʦʩʪ ʪʷ ʝ ʦʩʥʦʚʝʥ ʜʚʠʛʘʪʝʣ ʥʘ ʯʦʚʝʰʢʠʷ ʧʨʦʛʨʝʩ): 

- ʟʘʥʠʤʘʪʝʣʥʦʩʪ (ʟʘʜʲʨʞʘ ʚʥʠʤʘʥʠʝʪʦ ʠ ʩʧʦʤʘʛʘ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ, ʢʘʪʦ 
ʩʲʱʝʚʨʝʤʝʥʥʦ ʫʜʲʣʞʘʚʘ ʚʨʝʤʝʪʦ ʟʘ ʟʘʥʠʤʘʥʠʷ ʩ ʜʘʜʝʥ ʧʨʦʙʣʝʤ); 

- "ʥʝʟʘʙʝʣʷʟʘʥʦ" ʪʨʝʥʠʨʘ ʫʤʝʥʠʷ, ʧʨʠ ʢʦʝʪʦ ʧʦʚʪʦʨʝʥʠʝʪʦ ʥʘ ʜʘʜʝʥʦ 
"ʫʧʨʘʞʥʝʥʠʝ" ʥʝ ʩʝ ʚʲʟʧʨʠʝʤʘ ʢʘʪʦ ʜʦʩʘʜʥʘ ʜʝʡʥʦʩʪ, ʘ ʩʝ ʠʟʚʲʨʰʚʘ 
ʜʦʙʨʦʚʦʣʥʦ; 

- ʠʟʧʦʣʟʚʘ ʚʨʦʜʝʥʦʪʦ ʣʶʙʦʧʠʪʩʪʚʦ, ʩʚʦʡʩʪʚʝʥʦ ʟʘ ʚʩʷʢʦ ʞʠʚʦ ʩʲʱʝʩʪʚʦ, ʟʘ 
ʫʯʝʥʝ ʯʨʝʟ ʠʟʧʨʦʙʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ, ʥʘʯʠʥʠ, ʩʨʝʜʩʪʚʘ (ʥʝʱʦ ʢʘʪʦ 
ʝʩʪʝʩʪʚʝʥ ʧʦʜʙʦʨ ʥʘ ʥʘʡ-ʜʦʙʨʦʪʦ ʨʝʰʝʥʠʝ). 
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ʀʛʨʦʚʠʷʪ ʧʦʜʭʦʜ [6, 7] ʩʪʠʤʫʣʠʨʘ ʥʘʙʣʶʜʘʪʝʣʥʦʩʪʪʘ ʠ ʨʘʟʚʠʚʘ 
ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ï ʘʥʘʣʠʟʠʨʘʥʝ, ʦʙʦʙʱʘʚʘʥʝ, ʜʦʩʪʠʛʘʥʝ ʜʦ 
ʟʘʢʣʶʯʝʥʠʷ. ʊʦʚʘ ʩʝ ʧʦʩʪʠʛʘ ʥʝʥʘʪʨʘʧʯʠʚʦ, ʢʘʪʦ ʚʩʷʢʦ ʜʝʪʝ ʥʘʤʠʨʘ ʩʦʙʩʪʚʝʥ 
ʧʲʪ ʟʘ ʦʩʤʠʩʣʷʥʝʪʦ ʠ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʜʘʜʝʥ ʫʯʝʙʝʥ ʤʘʪʝʨʠʘʣ. 

ʅʷʢʦʠ ʦʪ ʦʩʥʦʚʥʠʪʝ ʬʘʢʪʦʨʠ, ʥʘ ʢʦʠʪʦ ʩʝ ʜʲʣʞʘʪ ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ 
ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʛʨʦʚʠ ʨʝʩʫʨʩʠ ʟʘ ʦʙʫʯʝʥʠʝ, ʩʘ:  

- ʤʦʪʠʚʠʨʘʱ ʝʬʝʢʪ ʚʲʨʭʫ ʫʯʝʥʠʮʠʪʝ ʧʨʠ ʫʩʚʦʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʯʨʝʟ 
ʠʛʨʠ;  

- ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʧʦʚʝʯʝ ʩʝʥʟʦʨʥʠ ʢʘʥʘʣʠ 
(ʟʨʝʥʠʝ, ʩʣʫʭ) ʩ ʮʝʣ ʧʦ-ʝʬʝʢʪʠʚʥʦ ʚʲʟʧʨʠʝʤʘʥʝ ʠ ʫʩʚʦʷʚʘʥʝ ʥʘ 
ʧʨʝʜʩʪʘʚʷʥʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʢʦʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ 
ʤʫʣʪʠʤʝʜʠʡʥʠʪʝ ʠ ʠʥʪʝʨʘʢʪʠʚʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʀʂʊ;  

- ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʦʨʜʠʥʘʮʠʷʪʘ ʨʲʢʘ ï ʦʢʦ ï ʫʭʦ;  

- ʨʘʟʥʦʦʙʨʘʟʥʠ ʥʘʯʠʥʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ ï ʥʘʣʠʯʠʝ ʥʘ 
ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʦʤʷʥʘ ʥʘ ʠʛʨʦʚʠʷ ʩʮʝʥʘʨʠʡ ʠ / ʠʣʠ ʠʟʚʲʨʰʚʘʥʠʪʝ 
ʜʝʡʥʦʩʪʠʪʝ ʧʨʠ ʫʩʚʦʷʚʘʥʝ ʠ ʟʘʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʜʘʜʝʥʦ ʟʥʘʥʠʝ / ʫʤʝʥʠʝ;  

- ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʥʠʚʘ ʥʘ ʩʣʦʞʥʦʩʪ ʩ ʮʝʣ ʥʘʜʛʨʘʞʜʘʥʝ ʥʘ 
ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʯʨʝʟ ʧʦʩʪʝʧʝʥʥʦ ʫʩʣʦʞʥʷʚʘʥʝ ʥʘ ʠʟʧʲʣʥʷʚʘʥʠʪʝ ʜʝʡʥʦʩʪʠ 
ʠ ʟʘʜʘʯʠ;  

- ʧʦ-ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʧʝʨʠʦʜ ʙʝʟ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʠ ʟʘʛʫʙʘ ʥʘ 
ʠʥʪʝʨʝʩ ʫ ʜʝʮʘʪʘ ʧʦʨʘʜʠ ʧʨʝʜʦʩʪʘʚʷʥʝʪʦ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʜʝʡʥʦʩʪʠ;  

- ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʩʪʝʟʘʪʝʣʥʠʷ ʘʩʧʝʢʪ ʟʘ ʤʦʪʠʚʘʮʠʷ ʥʘ 
ʜʝʮʘʪʘ ï ʪʨʫʧʘʥʝ ʥʘ ʪʦʯʢʠ, ʙʦʥʫʩʠ; ʠʛʨʘ ʚ ʛʨʫʧʘ.  

ʀʟʧʦʣʟʚʘʥʠʪʝ ʢʦʤʧʶʪʲʨʠʟʠʨʘʥʠ ʠʛʨʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ. 

- ʊʝʩʪʦʚʝ ʠ ʫʧʨʘʞʥʝʥʠ,̫ ʥʘʧʨʘʚʝʥʠ ʧʦ ʟʘʙʘʚʝʥ ʠ ʧʨʠʚʣʝʢʘʪʝʣʝʥ ʥʘʯʠʥ ï 
ʪʦʚʘ ʥʝ ʝ ʠʩʪʠʥʩʢʘ ʠʛʨʘ, ʥʦ ʤʦʞʝ ʜʘ ʩʝ ʚʲʟʧʨʠʝʤʝ ʢʘʪʦ ʪʘʢʘʚʘ; 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʥʝ ʥʘʪʦʚʘʨʚʘ ʧʩʠʭʠʢʘʪʘ 
ʥʘ ʜʝʪʝʪʦ ʠ ʪʦ ʤʦʞʝ ʜʘ ʧʦʢʘʞʝ ʧʦ-ʜʦʙʨʝ ʢʘʢʚʦ ʝ ʥʘʫʯʠʣʦ.  

- ʇʨʠʢʣʶʯʝʥʩʢʠ ï ʚ ʪʷʭ ʜʝʪʝʪʦ ʝ ʫʯʘʩʪʥʠʢ ʚ ʩʲʙʠʪʠʷʪʘ ʠ ʪʨʷʙʚʘ ʜʘ ʨʝʰʠ 
ʦʧʨʝʜʝʣʝʥʠ ʟʘʜʘʯʠ (ʛʘʪʘʥʢʠ, ʥʘʤʠʨʘʥʝ ʥʘ ʦʙʝʢʪʠ, ʦʪʢʨʠʚʘʥʝ ʥʘ ʣʦʛʠʯʝʩʢʠ 
ʚʨʲʟʢʠ), ʧʨʝʦʜʦʣʷʚʘ ʦʧʨʝʜʝʣʝʥʠ ʧʨʝʧʷʪʩʪʚʠʷ ï ʯʨʝʟ ʪʷʭ ʩʝ ʫʧʨʘʞʥʷʚʘʪ 
ʢʦʤʫʥʠʢʘʪʠʚʥʦʩʪ, ʩʲʦʙʨʘʟʠʪʝʣʥʦʩʪ, ʣʦʚʢʦʩʪ; ʥʷʢʦʠ ʦʪ ʪʝʟʠ ʠʛʨʠ ʩʝ ʠʛʨʘʷʪ 
ʩʘʤʦʩʪʦʷʪʝʣʥʦ, ʘ ʜʨʫʛʠ ʚ ʛʨʫʧʘ on-line.  

- ʉʠʤʫʣʘʪʦʨʠ ʪʠʧ ʪʨʝʥʘʞʦʨ ï ʙʠʚʘʪ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ, ʥʘʡ-ʯʝʩʪʦ ʩʘ ʟʘ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʝʚʦʟʥʦ ʩʨʝʜʩʪʚʦ (ʢʦʣʘ, ʘʚʪʦʙʫʩ, ʚʣʘʢ, ʩʘʤʦʣʝʪ ʠ ʪ.ʥ.). ʇʨʠ 
ʪʷʭ ʦʩʚʝʥ ʫʤʝʥʠʝʪʦ ʟʘ ʫʧʨʘʚʣʷʚʘʥʝ (ʯʝʩʪʦ ʚ ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ, ʩ ʤʥʦʛʦ 
ʜʨʫʛʠ ʫʯʘʩʪʥʠʮʠ ʚ ʜʚʠʞʝʥʠʝʪʦ, ʩʣʦʞʥʠ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ, ʪʨʫʜʝʥ 
ʪʝʨʝʥ ʠ ʜʨ.), ʢʦʠʪʦ ʨʘʟʚʠʚʘʪ ʩʲʦʙʨʘʟʠʪʝʣʥʦʩʪ ʠ ʣʦʚʢʦʩʪ, ʩʝ ʥʘʫʯʘʚʘ ʠ 
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ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʛʝʦʛʨʘʬʩʢʘ ʢʘʨʪʘ, ʜʦʙʠʚʘʪ ʩʝ ʫʤʝʥʠʷ ʟʘ ʥʘʚʠʛʘʮʠʷ ʠ 
ʦʨʠʝʥʪʠʨʘʥʝ.  

- ɼʠʟʘʡʥʝʨʩʢʠ ʩʠʤʫʣʘʪʦʨʠ, ʧʨʠ ʢʦʠʪʦ ʩʝ ʜʦʧʫʩʢʘ ʥʝ ʩʘʤʦ ʠʟʙʦʨ ʥʘ 
ʧʨʝʚʦʟʥʦʪʦ ʩʨʝʜʩʪʚʦ, ʥʦ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʝʛʦʚʠʷ ʚʲʥʰʝʥ ʚʠʜ, ʢʦʝʪʦ ʝ 
ʜʦʙʨʝ ʟʘ ʠʥʪʝʨʝʩʫʚʘʱʠʪʝ ʩʝ ʦʪ ʭʫʜʦʞʝʩʪʚʝʥʦ ʠ ʝʩʪʝʪʠʯʝʩʢʦ ʦʬʦʨʤʣʝʥʠʝ.  

- ʉʠʤʫʣʘʪʦʨʠ ʥʘ ʘʚʘʨʠʡʥʠ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʠʪʦ ʩʝ ʪʨʝʥʠʨʘʪ ʙʲʨʟʠ ʨʝʘʢʮʠʠ 
ʠ ʩʲʦʙʨʘʟʠʪʝʣʥʦʩʪ, ʢʘʢʪʦ ʠ ʧʨʘʚʠʣʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʨʝʩʫʨʩʠ 
ï ʧʦʞʘʨʥʠ ʢʦʣʠ, ʣʠʥʝʡʢʠ, ʧʦʣʠʮʝʡʩʢʠ ʢʦʣʠ.  

- ʉʦʮʠʘʣʥʠ ʠʛʨʠ, ʧʨʠ ʢʦʠʪʦ ʩʝ ʪʨʝʥʠʨʘʪ ʩʦʮʠʘʣʥʠ ʫʤʝʥʠʷ (ʢʦʤʫʥʠʢʘʮʠʷ ʩ 
ʜʨʫʛʠ ʫʯʘʩʪʥʠʮʠ ʚ ʠʛʨʘʪʘ: ʨʝʘʣʥʠ ʧʨʝʟ ʄʨʝʞʘʪʘ ʠ ʚʠʨʪʫʘʣʥʠ, ʚʛʨʘʜʝʥʠ ʚ 
ʩʘʤʘʪʘ ʠʛʨʘ).  

- ʉʪʨʘʪʝʛʠʯʝʩʢʠ ʠʛʨʠ ï ʩʲʟʜʘʚʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʛʨʘʜʦʚʝ, ʜʲʨʞʘʚʠ, 
ʩʲʶʟʠ ï ʧʨʠ ʪʷʭ ʩʝ ʥʘʫʯʘʚʘʪ ʠʩʪʦʨʠʯʝʩʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ, ʜʠʧʣʦʤʘʪʠʯʝʩʢʠ 
ʫʤʝʥʠʷ; ʩʲʱʝʚʨʝʤʝʥʥʦ ʤʦʛʘʪ ʜʘ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʦʪʥʦʰʝʥʠʷ ʩ ʜʨʫʛʠ 
ʫʯʘʩʪʥʠʮʠ ʚ ʠʛʨʘʪʘ (on-line ʠʛʨʠ).  

- ʈʦʣʝʚʠ ʠʛʨʠ ʩ ʤʥʦʛʦ ʫʯʘʩʪʥʠʮʠ ï ʬʦʨʤʘ ʥʘ ʩʲʚʤʝʩʪʥʦ ʦʙʫʯʝʥʠʝ, ʧʨʠ ʢʦʷʪʦ 
ʫʯʘʩʪʥʠʮʠʪʝ ʤʦʛʘʪ ʜʘ ʦʙʤʝʥʷʪ ʠʥʬʦʨʤʘʮʠʷ, ʟʘʝʜʥʦ ʜʘ ʨʝʰʘʚʘʪ ʪʨʫʜʥʠ 
ʟʘʜʘʯʠ ʠ ʜʘ ʛʝʥʝʨʠʨʘʪ ʠʜʝʠ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʫʯʠʪʝʣʷʪ ʤʦʞʝ ʜʘ ʠʟʧʲʣʥʷʚʘ 
ʥʷʢʦʣʢʦ ʨʦʣʠ ï ʢʦʥʩʫʣʪʘʥʪ, ʘʢʪʠʚʝʥ ʧʘʨʪʥʴʦʨ ʠʣʠ ʤʦʜʝʨʘʪʦʨ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ, ʢʦʡʪʦ ʩʲʫʤʷʚʘ ʜʘ ʧʦʜʪʠʢʥʝ ʢʲʤ ʫʩʚʦʷʚʘʥʝ ʥʘ 
ʟʥʘʥʠʷ.  

- ʉʝʨʠʦʟʥʠ ʠʛʨʠ ï ʠʟʙʨʦʝʥʠʪʝ ʩʠʤʫʣʘʪʦʨʠ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʠʛʨʠ ʤʦʛʘʪ ʩʲʱʦ 
ʜʘ ʙʲʜʘʪ ʧʨʠʯʠʩʣʝʥʠ ʢʲʤ ʩʝʨʠʦʟʥʠʪʝ, ʥʦ ʧʦ-ʯʝʩʪʦ ʧʦʜ ʩʝʨʠʦʟʥʠ ʠʛʨʠ ʩʝ 
ʨʘʟʙʠʨʘʪ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʩʘ ʩʲʟʜʘʜʝʥʠ ʟʘ ʚʲʟʨʘʩʪʥʠ ʠ ʩʧʝʮʠʘʣʥʦ ʢʲʤ ʥʷʢʦʡ 
ʢʦʥʢʨʝʪʝʥ ʢʫʨʩ ʥʘ ʦʙʫʯʝʥʠʝ, ʦʙʠʢʥʦʚʝʥʦ ʧʣʘʥʠʨʘʥʝ, ʫʧʨʘʚʣʝʥʠʝ, 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʜʨ. ʧʦʜ. 

ʄʥʦʛʦ ʯʝʩʪʦ ʜʝʮʘʪʘ ʥʝ ʠʛʨʘʷʪ ʩʲʚʩʝʤ ʧʦ ʧʨʘʚʠʣʘʪʘ ʥʘ ʜʘʜʝʥʘ ʠʛʨʘ, ʟʘʱʦʪʦ 
ʩʝ ʠʥʪʝʨʝʩʫʚʘʪ ʩʘʤʦ ʦʪ ʝʜʥʘ ʯʘʩʪ ʦʪ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʩʠʪʫʘʮʠʠ ʠ ʚʲʟʤʦʞʥʦʩʪʠ. 
ʅʘʧʨʠʤʝʨ ʢʘʨʘʥʝʪʦ ʥʘ ʘʚʪʦʙʫʩ ʤʦʞʝ ʜʘ ʝ ʩʘʤʦ ʩʪʨʘʥʠʯʥʘ ʧʦʜʨʦʙʥʦʩʪ ʟʘ ʜʝʪʝ, 
ʢʦʝʪʦ ʩʝ ʠʥʪʝʨʝʩʫʚʘ ʦʪ ʜʠʟʘʡʥʘ ʥʘ ʘʚʪʦʙʫʩʠʪʝ ï ʚʲʥʰʝʥ ʠ ʚʲʪʨʝʰʝʥ. ʊʦ ʤʦʞʝ 
ʜʥʠ ʥʘʨʝʜ ʜʘ ʩʝ ʟʘʥʠʤʘʚʘ ʩ ʮʚʝʪʦʚʝ, ʪʝʢʩʪʫʨʠ, ʬʦʨʤʠ ʠ ʥʘʢʨʘʷ ʜʘ "ʚʨʲʪʥʝ 
ʝʜʥʦ ʢʨʲʛʯʝ" ʩ ʪʦʟʠ ʘʚʪʦʙʫʩ. "ɺʢʣʶʯʚʘʥʝʪʦ ʚ ʜʚʠʞʝʥʠʝ" ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠ 
ʟʘ ʫʯʝʥʝ ʥʘ ʝʟʠʢ, ʢʦʛʘʪʦ ʠʤʘ ʛʣʘʩʦʚʦ ʠʣʠ ʧʠʩʤʝʥʦ ʧʦʜʘʚʘʥʝ ʥʘ ʫʢʘʟʘʥʠʷ, 
ʢʦʤʘʥʜʠ (ʥʘʧʨʠʤʝʨ ʦʪ ʜʠʩʧʝʯʝʨ ʧʨʠ ʫʧʨʘʚʣʷʚʘʥʝ ʥʘ ʩʘʤʦʣʝʪ). ʀʣʠ ʠʛʨʘʪʘ 
Sims, ʧʨʠ ʢʦʷʪʦ ʝ ʠʥʪʝʨʝʩʥʦ ʧʦʩʪʨʦʷʚʘʥʝʪʦ ʥʘ ʢʲʱʘʪʘ, ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ 
ʚʨʘʪʠ, ʧʨʦʟʦʨʮʠ, ʩʪʘʠ, ʤʝʙʝʣʠʨʘʥʝ, ʮʚʝʪʦʚʠʪʝ ʛʘʤʠ, ʩʣʝʜ ʢʦʝʪʦ ʩʘʤʘʪʘ ʠʛʨʘ (ʦʪ 
ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʥʘʫʯʠ ʤʥʦʛʦ ʟʘ ʩʦʮʠʘʣʥʠʪʝ ʩʠʪʫʘʮʠʠ ʚ ʝʞʝʜʥʝʚʥʠʷ ʞʠʚʦʪ) ʜʘ ʝ 
ʥʘʧʲʣʥʦ ʙʝʟʠʥʪʝʨʝʩʥʘ ʟʘ ʪʦʚʘ ʜʝʪʝ ʠ ʪʦ ʜʘ ʷ ʠʟʦʩʪʘʚʠ, ʢʘʪʦ ʟʘʧʦʯʥʝ ʩʪʨʦʝʞ ʥʘ 
ʥʦʚ ʜʦʤ. ɺ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ ʜʝʪʝʪʦ ʥʝ ʠʟʧʦʣʟʚʘ ʠʛʨʘʪʘ "ʧʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ", ʘ ʷ 
"ʤʦʜʝʣʠʨʘ" ʩʧʦʨʝʜ ʠʥʪʝʨʝʩʘ ʩʠ ʠ ʧʦʣʟʚʘ ʩʘʤʦ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʥʝʡʥʠʪʝ 
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ʚʲʟʤʦʞʥʦʩʪʠ ï ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʪʦ ʩʘʤʦ ʷ ʘʜʘʧʪʠʨʘ ʢʲʤ ʩʚʦʠʪʝ ʦʩʦʙʝʥʦʩʪʠ, 
ʨʘʟʚʠʚʘʡʢʠ ʬʘʥʪʘʟʠʷʪʘ ʩʠ!  

ʊʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʢʦʤʝʨʩʠʘʣʥʠʪʝ ʠʛʨʠ, ʢʘʪʦ ʩʠʤʫʣʘʪʦʨʠʪʝ ʥʘʧʨ., 
ʩʧʦʤʘʛʘʪ ʤʥʦʛʦ ʟʘ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʥʦ ʥʝ ʩʝ ʜʚʠʞʘʪ ʧʦ ʫʯʝʙʥʠʷ 
ʧʣʘʥ ʥʘ ʥʠʢʦʝ ʫʯʠʣʠʱʝ ʠ ʚʩʝʢʠ ʠʛʨʘʯ ʥʘʤʠʨʘ ʩʚʦʷ ʪʨʘʢʪʦʚʢʘ ʥʘ ʠʛʨʘʪʘ ʠ ʷ 
ʠʛʨʘʝ ʧʦ ʩʚʦʡ ʥʘʯʠʥ. 

ʊʝʟʠ ʟʘʥʠʤʘʥʠʷ ʩʘ ʟʘ ʩʚʦʙʦʜʥʦʪʦ ʚʨʝʤʝ ʠ ʥʝ ʤʦʛʘʪ ʜʘ ʩʣʫʞʘʪ ʢʘʪʦ ʦʩʥʦʚʘ 
ʟʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʦ ʦʙʫʯʝʥʠʝ. ɼʝʮʘʪʘ ʤʦʞʝ ʙʠ ʛʠ ʧʨʝʜʧʦʯʠʪʘʪ (ʟʘʱʦʪʦ ʩʘ 
"ʠʩʪʠʥʩʢʠ", ʘ ʥʝ "ʫʯʝʙʥʠ"), ʥʦ ʥʘ ʪʷʭ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʯʠʪʘ ʟʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ 
ʩʘʤʦ ʚ ʦʛʨʘʥʠʯʝʥ ʘʩʧʝʢʪ.  

3. ʌʞʚ ʨʧʩʫʙʤʡ ʪ ʩʞʪʬʩʪʡ, ʨʧʝʮʧʝʸʲʡ ʠʙ ʧʚʬʰʞʦʡʞ ʦʙ ʝʞʯʙ ʪʳʪ ʊʇʈ  

ɺ ʤʥʦʛʦ ʜʲʨʞʘʚʠ ʩʲʱʝʩʪʚʫʚʘʪ ʠʥʪʝʨʥʝʪ ʧʦʨʪʘʣʠ, ʩʲʟʜʘʜʝʥʠ ʟʘ ʟʘʥʠʤʘʥʠʝ 
ʥʘ ʜʝʮʘʪʘ ʩ ʫʯʝʙʥʘ ʮʝʣ ï ʪʝ ʧʨʝʜʣʘʛʘʪ ʜʦʩʪʘ ʛʦʣʷʤʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʠʛʨʠ, 
ʯʝʩʪʦ ʩʘ ʙʝʟʧʣʘʪʥʠ ʠʣʠ ʩ ʥʠʱʦʞʝʥ ʘʙʦʥʘʤʝʥʪ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ ʝʜʥʦ ʝʚʨʦ ʥʘ 
ʤʝʩʝʮ. ʊʘʤ ʠʤʘ ʠʛʨʠ, ʪʨʝʥʠʨʘʱʠ ʨʘʟʣʠʯʥʠ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʟʘ ʨʘʟʣʠʯʥʠ 
ʚ̡ ʟʨʘʩʪʠ. ɺʩʝ ʧʘʢ, ʢʘʢʪʦ ʠ ʩʠʤʫʣʘʪʦʨʠʪʝ, ʪʝ ʥʝ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ 
ʦʙʫʯʝʥʠʝʪʦ ʚ ʫʯʠʣʠʱʝ, ʘ ʟʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʟʘʥʠʤʘʥʠʷ ʚ ʢʲʱʠ. ʇʨʝʧʦʨʲʯʠʪʝʣʥʦ 
ʝ ʚ ʪʝʟʠ ʩʣʫʯʘʠ ʜʝʮʘʪʘ ʜʘ ʧʦʣʫʯʘʚʘʪ ʥʘʩʦʢʠ ʦʪ ʨʦʜʠʪʝʣʠ ʠʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, 
ʟʘʱʦʪʦ ʥʝ ʚʩʠʯʢʠ ʠʛʨʠ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʚʩʷʢʦ ʜʝʪʝ. 

ɼʦʙʨʠʪʝ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʠʛʨʠ ʥʝ ʩʘ ʥʝʧʨʝʤʝʥʥʦ ʰʘʨʝʥʠʪʝ, ʧʦʜʩʢʘʯʘʱʠ 
ʠ ʠʟʜʘʚʘʱʠ ʩʠʣʥʠ ʟʚʫʮʠ. ʅʘʠʩʪʠʥʘ, ʧʦ-ʮʚʝʪʥʠʪʝ, ʧʦ-ʜʠʥʘʤʠʯʥʠʪʝ ʠ ʧʦ-h ʫʤʥʠʪʝ 
ʧʨʠʚʣʠʯʘʪ ʚʝʜʥʘʛʘ ʚʥʠʤʘʥʠʝʪʦ, ʥʦ ʪʝ ʠ ʫʤʦʨʷʚʘʪ ʙʲʨʟʦ. ʋʯʝʙʥʠʪʝ ʤʘʪʝʨʠʘʣʠ 
ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʘ ʧʨʝʪʨʫʧʘʥʠ ʩ ʠʟʦʙʨʘʞʝʥʠʷ, ʮʚʝʪʦʚʝ ʠ ʘʥʠʤʘʮʠʷ, ʢʘʢʪʦ ʠ ʥʝ 
ʙʠʚʘ ʜʘ ʠʟʠʩʢʚʘʪ ʧʨʝʢʘʣʝʥʘ ʘʢʪʠʚʥʦʩʪ (ʯʝʩʪʦ ʩʨʝʱʘʥʦ ʧʨʠ ʠʛʨʠʪʝ ʩʲʩ ʩʪʨʝʣʙʠ). 
ʊʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʭʦʞʜʘ ʧʝʩʪʝʣʠʚʦ ʠ ʜʘ ʩʝ ʚʢʣʶʯʚʘʪ ʩʘʤʦ ʥʝʦʙʭʦʜʠʤʠʪʝ 
ʝʣʝʤʝʥʪʠ, ʪʘʢʘ ʯʝ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʜʝʪʝʪʦ ʜʘ ʥʝ ʩʝ ʨʘʟʧʠʣʷʚʘ (ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʝ 
ʝʜʥʘ ʦʪ ʩʣʘʙʦʩʪʠʪʝ, ʦʩʦʙʝʥʦ ʧʨʠ ʜʝʮʘʪʘ ʩʲʩ ʉʆʇ). ɼʦʙʨʝ ʝ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ 
ʠʟʙʠʨʘʪ ʧʦʜʭʦʜʷʱʠ ʮʚʝʪʦʚʝ ʟʘ ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʠ ʬʦʥʘ (ʥʷʢʦʠ ʜʝʮʘ ʠʤʘʪ 
ʦʩʦʙʝʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʚ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ); ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʠ 
ʘʥʠʤʘʮʠʷʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʠʟʥʝʨʚʷʪ, ʪ. ʝ. ʜʚʠʞʝʥʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʩʘ ʜʦʟʠʨʘʥʠ; 
ʩʠʣʘʪʘ ʥʘ ʟʚʫʢʘ ʩʲʱʦ ʪʨʷʙʚʘ ʜʘ ʝ ʩʲʦʙʨʘʟʝʥʘ ʩʲʩ ʩʝʥʟʦʨʥʠʪʝ ʠ 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʫʯʝʥʠʢʘ. ʆʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʦʪʜʝʣʠ ʥʘ ʚʨʝʤʝʚʠʪʝ ʧʘʨʘʤʝʪʨʠ ʚ ʧʨʝʜʩʪʘʚʷʥʠʷ ʤʘʪʝʨʠʘʣ ï ʫʯʝʥʠʢʲʪ ʥʝ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʯʫʚʩʪʚʘ "ʧʨʠʪʠʩʥʘʪ ʜʦ ʩʪʝʥʘʪʘ" ʦʪ ʚʨʝʤʝʪʦ, ʥʦ ʥʝ ʙʠʚʘ ʠ ʜʘ ʙʲʜʝ 
ʦʩʪʘʚʷʥ ʙʝʟʢʨʘʡʥʦ ʜʲʣʛʦ ʜʘ ʩʝʜʠ ʧʨʝʜ ʝʢʨʘʥʘ ï ʧʘʨʘʤʝʪʲʨʲʪ "ʚʨʝʤʝ" ʪʨʷʙʚʘ 
ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʨʝʛʫʣʠʨʘ ʩʧʦʨʝʜ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʜʝʪʝʪʦ.  

ʀʛʨʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, ʘ ʥʝ ʩʘʤʦ ʟʘ 
ʟʘʙʘʚʣʝʥʠʝ ʠ ʦʪ ʪʦʚʘ ʥʝ ʩʣʝʜʚʘ, ʯʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʮʝʣ ʪʨʷʙʚʘ 
ʜʘ ʙʲʜʝ ʚʢʣʶʯʝʥʘ ʦʱʝ ʥʘ ʝʪʘʧʘ ʥʘ ʜʠʟʘʡʥ ʥʘ ʠʛʨʘʪʘ. ʊʷ ʤʦʞʝ ʜʘ ʙʲʜʝ 
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ʚʲʚʝʜʝʥʘ / ʟʘʜʘʜʝʥʘ ʦʪ ʫʯʠʪʝʣ / ʨʦʜʠʪʝʣ, ʢʦʡʪʦ ʠʩʢʘ ʜʘ ʠʟʧʦʣʟʚʘ ʠʛʨʦʚʠʷ 
ʢʦʥʪʝʢʩʪ, ʟʘ ʜʘ ʧʦʩʪʠʛʥʝ ʜʘʜʝʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʮʝʣ. 

ɺ ʪʘʙʣʠʮʘ 1 ʝ ʧʨʝʜʩʪʘʚʝʥ ʢʨʘʪʲʢ ʦʙʟʦʨ ʥʘ ʫʝʙ-ʙʘʟʠʨʘʥʠ ʨʝʩʫʨʩʠ, 
ʧʨʝʜʦʩʪʘʚʷʱʠ ʠʛʨʠ ʠ ʤʘʪʝʨʠʘʣʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʪ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, ʨʝʩʫʨʩʥʠʪʝ ʫʯʠʪʝʣʠ ʠ ʨʦʜʠʪʝʣʠʪʝ ʥʘ ʜʝʮʘ ʩ ʦʙʫʯʠʪʝʣʥʠ 
ʟʘʪʨʫʜʥʝʥʠʷ ʢʘʢʪʦ ʟʘ ʜʦʧʲʣʚʘʱʦ ʦʙʫʯʝʥʠʝ, ʪʘʢʘ ʠ ʟʘ ʫʧʨʘʞʥʷʚʘʥʝ ʠ 
ʟʘʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʚʝʯʝ ʫʩʚʦʝʥʠ ʟʥʘʥʠʷ. ʊʝʟʠ ʨʝʩʫʨʩʠ ʧʦʜʧʦʤʘʛʘʪ ʫʯʠʪʝʣʠʪʝ 
ʧʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʠ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, 
ʧʦʜʭʦʜʷʱʠ ʟʘ ʜʝʮʘʪʘ ʠ ʫʯʝʥʠʮʠʪʝ ʩʲʩ ʉʆʇ. ɺ ʤʥʦʛʦ ʩʣʫʯʘʠ ʨʝʩʫʨʩʠʪʝ ʩʘ ʟʘ 
ʠʟʧʦʣʟʚʘʥʝ ʚ ʪʨʘʜʠʮʠʦʥʝʥ ʧʦ ʬʦʨʤʘ ʫʯʝʙʝʥ ʧʨʦʮʝʩ (1, 3, 4), ʘ ʜʨʫʛʠ ï ʟʘ 
ʨʘʙʦʪʘ ʚ ʢʦʤʧʶʪʲʨʥʘ ʩʨʝʜʘ (2, 4, 5, 6, 7, 8, 9, 10). ʊʝʟʠ ʦʪ ʪʷʭ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ 
ʙʲʜʘʪ ʧʨʦʤʝʥʷʥʠ (1, 2, 3, 4) ʩʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʫʣʝʩʥʝʥʦ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʤʘʪʝʨʠʘʣʠ. ʅʷʢʦʠ ʦʪ ʨʝʩʫʨʩʠʪʝ ʩʣʝʜʚʘʪ 
ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ, ʩʲʛʣʘʩʥʦ ʜʲʨʞʘʚʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ, ʥʦ ʩʘ 
ʦʥʘʛʣʝʜʝʥʠ ʩ ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʠʤʫʣʘʮʠʠ (6, 8), ʢʦʝʪʦ ʛʠ ʧʨʘʚʠ 
ʦʩʦʙʝʥʦ ʠʥʪʝʨʝʩʥʠ ʠ ʧʦ-ʨʘʟʙʠʨʘʝʤʠ ʟʘ ʫʯʝʥʠʮʠʪʝ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʠ ʧʦʤʦʱʥʠ 
ʩʦʬʪʫʝʨʥʠ ʧʨʦʛʨʘʤʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʘ ʧʦʣʝʟʥʠ ʠ ʟʘ ʜʝʮʘ ʩ ʟʘʪʨʫʜʥʝʥʠʷ ʚ 
ʯʝʪʝʥʝʪʦ ï ʜʠʩʣʝʢʩʠʷ, ʘ ʩʲʱʦ ʠ ʟʘ ʜʝʮʘ ʩʲʩ ʟʨʠʪʝʣʥʠ ʧʨʦʙʣʝʤʠ (11, 12, 13). 
ʀʛʨʘʪʘ Comix (14) ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʣʶʩʪʨʠʨʘʥʠ ʠʩʪʦʨʠʠ ʩ 
ʜʠʘʣʦʟʠ ʠ ʘʚʪʦʨʦʚ ʪʝʢʩʪ, ʢʦʠʪʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʯʫʞʜʦʝʟʠʢʦʚʦ ʦʙʫʯʝʥʠʝ. 

 

ʊʘʙʣʠʮʘ 1. ʋʝʙ-ʙʘʟʠʨʘʥʠ ʨʝʩʫʨʩʠ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʜʝʮʘ ʩʲʩ ʉʆʇ 

ɹʝʩʞʪ ʇʨʡʪʙʦʡʞ ɽʧʪʫʳʨ ʀʙʚʞʤʞʟʣʙ 

krokotak.com/  
(1) 

ʪʝʤʘʪʠʯʥʠ ʢʘʨʪʠʥʢʠ ʟʘ 
ʦʮʚʝʪʷʚʘʥʝ; ʠʛʨʠ ʩ ʙʫʢʚʠ ʠ 
ʮʠʬʨʠ; ʟʘʜʘʯʢʠ ʟʘ ʬʠʥʘ 
ʤʦʪʦʨʠʢʘ ʠ ʜʨ. 

ʩʚʦʙʦʜʝʥ ʦʪ 3 ʛʦʜ.; ʙʲʣʛ. 
ʝʟʠʢ; ʤʘʪʝʨʠʘʣʠ 
ʟʘ ʨʘʟʧʝʯʘʪʚʘʥʝ 

dechica.com 
(2)  

ʩʙʦʨʝʥ ʧʦʨʪʘʣ ï ʠʛʨʠ, 
ʫʧʨʘʞʥʝʥʠʷ, ʥʘʫʢʘ ʠ ʜʨ. 

ʩʚʦʙʦʜʝʥ ʦʪ 3 ʛʦʜ.; ʙʲʣʛ. 
ʝʟʠʢ 

umeia.com  

(3) 

ʠʛʨʠ ʠ ʫʧʨʘʞʥʝʥʠʷ ʟʘ ʬʦʨʤʠ ʠ 
ʮʚʝʪʦʚʝ; ʟʘ ʙʫʢʚʠʪʝ ʠ ʯʠʩʣʘʪʘ; 
ʞʠʚʦʪʥʠ, ʧʣʦʜʦʚʝ, ʟʝʣʝʥʯʫʮʠ; 
ʧʲʟʝʣʠ ʠ ʜʨ. 

ʩʚʦʙʦʜʝʥ ʦʪ 3 ʛʦʜ.; ʙʲʣʛ. 
ʝʟʠʢ; ʤʘʪʝʨʠʘʣʠ 
ʟʘ ʨʘʟʧʝʯʘʪʚʘʥʝ 

www.raskraska.ru/ 

(4) 

ʠʣʶʩʪʨʠʨʘʥʠ ʙʫʢʚʠ ʠ ʮʠʬʨʠ; 
ʪʝʤʘʪʠʯʥʠ ʢʘʨʪʠʥʢʠ ʟʘ 
ʦʮʚʝʪʷʚʘʥʝ; ʦʟʚʫʯʝʥʠ ʙʫʢʚʠ ʠ 
ʜʨ. 

ʩʚʦʙʦʜʝʥ ʦʪ 3 ʛʦʜ.; ʨʫʩʢʠ 
ʠ ʘʥʛʣ. ʝʟʠʢ; 
ʠʛʨʠ ʠ ʟʘ 
ʨʘʟʧʝʯʘʪʚʘʥʝ 

www.reflexmath.com/  

(5)  

ʘʜʘʧʪʠʚʥʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʠʛʨʠ 
ʟʘ ʦʩʥʦʚʥʠʪʝ ʤʘʪ. ʜʝʡʩʪʚʠʷ 

14 ʜʥʠ 
ʧʨʦʙʝʥ / 
ʧʣʘʪʝʥ  

1 ï 4 ʢʣʘʩ; ʘʥʛʣ. 
ʝʟʠʢ 

www.ixl.com/math/ ʠʣʶʩʪʨʠʨʘʥʠ, ʦʟʚʫʯʝʥʠ ʦʛʨʘʥʠʯʝʥ ʟʘʙʘʚʘʯʢʘ, 1 ï 8 
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grades  
(6) 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʘʜʘʯʠ; 
ʦʙʷʩʥʝʥʠʷ ʠ ʟʘʧʠʩ ʥʘ ʧʨʦʛʨʝʩʘ; 
ʙʦʥʫʩ ʪʦʯʢʠ  

ʩʚʦʙʦʜʝʥ / 
ʧʣʘʪʝʥ 
ʧʲʣʝʥ 

ʢʣʘʩ; ʘʥʛʣ. ʝʟʠʢ 

www.explorelearning. 
com/ 
(7) 

ʙʠʙʣʠʦʪʝʢʘ ʠʥʪʝʨʘʢʪʠʚʥʠ 
ʩʠʤʫʣʘʮʠʠ ʟʘ ʤʘʪʝʤʘʪʠʢʘ ʠ 
ʝʩʪʝʩʪʚʝʥʠ ʥʘʫʢʠ 

30 ʜʥʠ 
ʧʨʦʙʝʥ / 
ʧʣʘʪʝʥ 

3 ï 12 ʢʣʘʩ; 

ʘʥʛʣ. ʝʟʠʢ 

http://resursi.e-
edu.bg/zmon 
/action/goToGrades (8) 

ʤʫʣʪʠʤʝʜʠʡʥʠ, ʠʥʪʝʨʘʢʪʠʚʥʠ 
ʝʣʝʢʪʨʦʥʥʠ ʧʦʤʘʛʘʣʘ ʧʦ ʯʘʩʪ ʦʪ 
ʠʟʫʯʘʚʘʥʠʪʝ ʧʨʝʜʤʝʪʠ 

ʩʚʦʙʦʜʝʥ, 
ʨʝʛʠʩʪʨʘʮʠʷ 

ʅʘʮ. ʦʙʨʘʟʦʚ. 
ʧʦʨʪʘʣ 3 ï 12 
ʢʣʘʩ; ʙʲʣʛ. ʝʟʠʢ 

znam.bg/com/home (9) ʤʫʣʪʠʤʝʜ. ʫʯ. ʧʦʤʘʛʘʣʘ, 
ʧʨʠʣʦʞʝʥʠʷ ʠ ʘʪʣʘʩʠ; ʝʣ. 
ʙʠʙʣʠʦʪʝʢʘ, ʨʝʯʥʠʮʠ ʠ 
ʝʥʮʠʢʣʦʧʝʜʠʠ; ʦʙʫʯ. ʠʛʨʠ 

ʩʚʦʙʦʜʝʥ ʩʙʦʨʝʥ ʧʦʨʪʘʣ 

itlearning-bg.com/E-
book/ (10) 

ʤʫʣʪʠʤʝʜʠʡʥʠ ʫʨʦʮʠ ʠ ʫʯʝʙʥʠ 
ʧʨʦʝʢʪʠ 

ʩʚʦʙʦʜʝʥ ʩʙʦʨʝʥ ʧʦʨʪʘʣ 
ʙʲʣʛ. ʝʟʠʢ 

readplease.com 
naturalreadrers.com 
datafurnace.net.au/ 
sayzme (11) 

ʩʦʬʪʫʝʨ ʟʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ 
ʪʝʢʩʪ ʚ ʟʚʫʢ (ʯʝʪʝʮ) 

ʩʚʦʙʦʜʝʥ ʟʘ 
ʭʦʨʘ ʩʲʩ 
ʟʨʠʪʝʣʥʠ 
ʫʚʨʝʞʜʘʥʠʷ 

ʘʥʛʣ. ʝʟʠʢ 

bacl.org/speechlab. 
html (12) 

ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʪʝʢʩʪ ʚ ʟʚʫʢ 
(ʯʝʪʝʮ) 

ʩʚʦʙʦʜʝʥ ʙʲʣʛ. ʝʟʠʢ 

sourceforge.net/ 
projects/freemind(13) 

ʩʦʬʪʫʝʨ ʟʘ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ 
ʠʜʝʠ 

ʩʚʦʙʦʜʝʥ ʘʥʛʣ. ʝʟʠʢ 

www.caldys2.eu/ (14) ʠʛʨʠ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʯʫʞʜ ʝʟʠʢ ʩʚʦʙʦʜʝʥ ʙʲʣʛ. ʝʟʠʢ, ʘʥʛʣ. 
ʝʟʠʢ 

4. ʀʙʣʤʷʰʞʦʡʞ  

ʀʟʭʦʞʜʘʡʢʠ ʦʪ ʧʨʝʧʦʨʲʢʠʪʝ ʥʘ ʧʩʠʭʦʣʦʟʠʪʝ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ 
ʝʬʝʢʪʠʚʝʥ ʫʯʝʙʝʥ ʧʨʦʮʝʩ ʧʨʠ ʜʝʮʘ ʩ ʦʙʫʯʠʪʝʣʥʠ ʟʘʪʨʫʜʥʝʥʠʷ, ʩʠ ʧʦʩʪʘʚʠʭʤʝ 
ʟʘ ʮʝʣ ʜʘ ʥʘʧʨʘʚʠʤ ʦʙʟʦʨ ʥʘ ʥʘʣʠʯʥʠʪʝ ʫʝʙ-ʙʘʟʠʨʘʥʠ ʨʝʩʫʨʩʠ ʠ ʫʩʣʫʛʠ, ʢʦʠʪʦ 
ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʜʝʮʘ ʩʲʩ ʉʆʇ. ʊʝʟʠ ʨʝʩʫʨʩʠ ʙʠʭʘ ʧʦʜʧʦʤʦʛʥʘʣʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, ʨʝʩʫʨʩʥʠʪʝ ʫʯʠʪʝʣʠ ʠ ʨʦʜʠʪʝʣʠʪʝ ʜʘ ʨʝʘʣʠʟʠʨʘʪ ʩʪʨʘʪʝʛʠʷ 
ʟʘ ʦʙʫʯʝʥʠʝ, ʦʩʥʦʚʘʚʘʱʘ ʩʝ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʧʦʜʭʦʜʠ, ʠʥʩʧʠʨʠʨʘʥʠ ʦʪ 
ʢʦʤʧʶʪʲʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ʇʦ ʪʘʢʲʚ ʥʘʯʠʥ ʪʝ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ 
ʟʥʘʥʠʷʪʘ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝʪʦ ʥʘ ʫʤʝʥʠʷʪʘ ʥʘ ʜʝʮʘʪʘ ʢʘʪʦ ʧʦʟʚʦʣʷʚʘʪ 
ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʫʯʝʙʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʢʲʤ ʩʧʝʮʠʬʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 
ʢʦʥʢʨʝʪʥʠʷ ʫʯʘʱ.  

ʉʲʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʪʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʧʦʜʭʦʜʠ, ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ ʚʝʯʝ ʚʩʝ 
ʧʦ-ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʮʝʣʠʪʝ ʥʘ ʥʝʬʦʨʤʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ. ʏʨʝʟ ʪʷʭ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʩʝ ʩʪʨʝʤʷʪ, ʧʨʠʣʘʛʘʡʢʠ ʥʦʚ ʧʦʜʭʦʜ, ʜʘ ʜʦʩʪʠʛʥʘʪ ʜʦ ʛʨʫʧʠ 
ʦʙʫʯʘʝʤʠ ʩʲʩ ʟʘʪʨʫʜʥʝʥʠʷ, ʜʘ ʛʠ ʧʨʠʚʣʝʢʘʪ ʠ ʤʦʪʠʚʠʨʘʪ. ʆʩʚʝʥ ʪʦʚʘ 
ʦʙʫʯʝʥʠʝʪʦ, ʙʘʟʠʨʘʱʦ ʩʝ ʥʘ ʠʛʨʠ, ʣʝʩʥʦ ʤʦʞʝ ʜʘ ʩʝ ʧʝʨʩʦʥʘʣʠʟʠʨʘ, ʢʘʪʦ 
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ʧʨʝʜʦʩʪʘʚʷ ʠʥʦʚʘʪʠʚʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠ ʟʥʘʥʠʷ ʠ 
ʫʤʝʥʠʷ. ʂʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ ʩʲʩ ʩʚʦʷʪʘ ʟʘʚʣʘʜʷʚʘʱʘʪʘ ʩʠʣʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʩʠʣʝʥ ʤʦʪʠʚʠʨʘʱ ʠʥʩʪʨʫʤʝʥʪ ʚ ʨʲʮʝʪʝ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʟʘ ʜʘ ʘʥʛʘʞʠʨʘ 
ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʠ ʜʘ ʟʘʧʘʟʠ ʠʥʪʝʨʝʩʘ ʠ ʘʢʪʠʚʥʦʩʪʪʘ ʠʤ ʟʘ 
ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʚʨʝʤʝ. ʂʘʪʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʧʦʣʦʞʠʪʝʣʝʥ ʝʬʝʢʪ ʤʦʞʝ ʜʘ ʩʝ 
ʦʪʯʝʪʝ ʧʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʩʘʤʦʦʮʝʥʢʘʪʘ ʠ ʫʩʝʱʘʥʝʪʦ ʟʘ ʟʥʘʯʠʤʦʩʪ ʥʘ ʫʯʘʱʠʷ. 
ʀʛʨʠʪʝ ʩʧʦʤʘʛʘʪ ʜʘ ʩʝ ʦʩʲʟʥʘʝ ʝʬʝʢʪʘ ʦʪ ʧʦʚʝʜʝʥʠʝʪʦ ʚ ʢʦʥʢʨʝʪʥʘ ʩʠʪʫʘʮʠʷ ʠ 
ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʚʟʝʪʠʪʝ ʨʝʰʝʥʠʷ ʠ ʠʟʧʲʣʥʝʥʠʪʝ ʜʝʡʩʪʚʠʷ.  
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WEB RESOURCES AND SERVICES FOR COMPLEMENTARY EDUCATION OF 
CHILDREN WITH SPECIAL EDUCATIONAL NEEDS 

Valentina Terzieva, Petia Kademova-Katzarova 

Abstract: Alternative methods of learning using modern information and communication 
technologies (ICTs) are presented. An overview of web-based resources, providing games 
and entertaining units that can be used by teachers and parents of children with learning 
difficulties for additional training and to pursue and consolidate the already acquired 
knowledge is made. These resources assist teachers in developing and providing quality 
educational services and learning units that help to successful integration of pupils with 
special educational needs in mainstream education. Open access resources that can be 
changed are a prerequisite for facilitating the creation and delivery of personalized learning 
units.  
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ʊʇʍʋʌɾʉʓʋ ʀɹ ʈʄɹɼʁɹʋʊʋɻʇ ɻ ʇɺʌʐɾʆʁɾʋʇ  

ʅʘʜʝʞʜʘ ɸʥʛʝʣʦʚʘ 

ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʪʦʧʘʥʩʢʠ ʬʘʢʫʣʪʝʪ, nadja@uni-sz.bg 

ʈʝʟʶʤʝ: ʇʣʘʛʠʘʪʩʪʚʦʪʦ ʝ ʯʘʩʪ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʠ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ 
ʚʲʨʭʫ ʥʝʛʦ. ʇʨʦʙʣʝʤʲʪ ʩ ʧʣʘʛʠʘʪʩʚʘʥʝʪʦ ʥʘʨʘʩʪʚʘ ʩ ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʨʝʩʫʨʩʠ ʠ ʩʚʦʙʦʜʥʠʷ ʜʦʩʪʲʧ ʜʦ ʪʷʭ. ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ 
ʨʘʙʦʪʘ ʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʢʨʘʪʲʢ ʦʙʟʦʨ ʥʘ ʥʷʢʦʠ ʘʥʪʠ-ʧʣʘʛʠʘʪʩʢʠ ʩʦʬʪʫʝʨʥʠ 
ʧʨʦʜʫʢʪʠ, ʪʝʭʥʠʪʝ ʦʩʥʦʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʨʦʣʷʪʘ ʠʤ ʚ ʦʙʫʯʝʥʠʝʪʦ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʩʦʬʪʫʝʨ ʟʘ ʧʣʘʛʠʘʪʩʪʚʦ, ʦʙʫʯʝʥʠʝ 

1. ɻʳʛʞʝʞʦʡʞ 

ʅʝʧʨʝʢʲʩʥʘʪʠʷ ʩʪʨʝʤʝʞ ʢʲʤ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʝ ʝʜʠʥ ʦʪ ʦʩʥʦʚʥʠʪʝ 
ʜʚʠʛʘʪʝʣʠ ʚ ʝʚʦʣʶʮʠʷʪʘ ʠ ʜʫʭʦʚʥʦʪʦ ʠʟʨʘʩʪʚʘʥʝ ʥʘ ʯʦʚʝʯʝʩʪʚʦʪʦ. ɻʣʦʙʘʣʥʘʪʘ 
ʤʨʝʞʘ, ʢʦʷʪʦ ʦʙʛʨʲʱʘ ʠ ʩʚʲʨʟʚʘ ʦʙʱʝʩʪʚʦʪʦ ʢʘʪʦ ʮʷʣʦ, ʠʤʘ ʝʜʥʘ ʚʘʞʥʘ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ï ʣʝʩʥʠʷ ʠ ʙʲʨʟ ʜʦʩʪʲʧ ʜʦ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʚʩʷʢʘ ʪʦʯʢʘ ʥʘ 
ʧʣʘʥʝʪʘʪʘ. ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, 
ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʚʩʝ ʧʦ-ʠʥʪʝʣʠʛʝʥʪʥʠ ʩʨʝʜʠ ʟʘ ʨʘʙʦʪʘ, ʢʘʢʪʦ ʠ ʣʘʚʠʥʦʦʙʨʘʟʥʦʪʦ 
ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʨʝʩʫʨʩʠ ʧʦʨʘʞʜʘ ʝʜʠʥ ʧʨʦʙʣʝʤ ï 
ʧʣʘʛʠʘʪʩʪʚʦʪʦ. ʊʦʡ ʚʦʜʠ ʥʘʯʘʣʦʪʦ ʩʠ ʦʪ ʜʲʣʙʦʢʘ ʜʨʝʚʥʦʩʪ, ʥʦ ʚ ʩʲʚʨʝʤʝʥʥʦʪʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ ʜʦʙʠʚʘ ʚʩʝ ʧʦ-ʛʦʣʷʤʘ ʧʦʧʫʣʷʨʥʦʩʪ, ʟʘ ʩʲʞʘʣʝʥʠʝ ʚ 
ʥʝʛʘʪʠʚʝʥ ʘʩʧʝʢʪ.  

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʢʨʘʪʲʢ ʦʙʟʦʨ ʥʘ ʥʘʣʠʯʥʠʪʝ 
ʩʦʬʪʫʝʨʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʧʣʘʛʠʘʪʩʪʚʦʪʦ ʠ ʪʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʚ 
ʦʙʫʯʝʥʠʝʪʦ.  

2. ʈʤʙʜʡʙʫʪʫʛʧʫʧ ʣʙʫʧ ʸʛʤʞʦʡʞ 

ɸʢʦ ʨʘʟʛʣʝʜʘʤʝ ʪʝʨʤʠʥʘ ʦʪ ʧʨʘʚʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʱʝ ʛʦ ʩʚʲʨʞʝʤ ʩ 
ʥʘʨʫʰʘʚʘʥʝʪʦ ʥʘ ʘʚʪʦʨʩʢʦʪʦ ʧʨʘʚʦ, ʢʦʝʪʦ ʙʠʚʘ ʪʨʠ ʚʠʜʘ ï ʧʣʘʛʠʘʪʩʪʚʦ, 
ʧʠʨʘʪʩʪʚʦ (ʠʣʠ ʦʱʝ ʢʦʥʪʨʘʬʘʢʮʠʷ) ʠ ʧʩʝʚʜʦʘʚʪʦʨʩʪʚʦ.  

ʇʠʨʘʪʩʪʚʦʪʦ ʥʘʨʫʰʘʚʘ ʠʤʫʱʝʩʪʚʝʥʠʪʝ ʧʨʘʚʘ ʥʘ ʘʚʪʦʨʘ ï ʥʷʢʦʡ ʚʟʠʤʘ 
ʧʨʦʠʟʚʝʜʝʥʠʝʪʦ ʠ ʟʘʧʦʯʚʘ ʜʘ ʛʦ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘ ʙʝʟ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʘʚʪʦʨʘ ʠ 
ʙʝʟ ʜʘ ʤʫ ʧʣʘʱʘ ʟʘ ʪʦʚʘ. 

ʇʩʝʚʜʦʘʚʪʦʨʩʪʚʦʪʦ ʝ ʨʘʟʥʦʚʠʜʥʦʩʪ ʥʘ ʧʣʘʛʠʘʪʩʪʚʦʪʦ, ʥʦ ʚ ʪʦʟʠ ʩʣʫʯʘʡ 
ʧʣʘʛʠʘʪʲʪ ʩʝ ʚʲʟʧʦʣʟʚʘ ʦʪ ʩʣʫʞʝʙʥʦʪʦ ʩʠ ʧʦʣʦʞʝʥʠʝ, ʟʘ ʜʘ ʩʝ ʥʘʟʦʚʝ ʢʘʪʦ 
ʩʲʘʚʪʦʨ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʝ, ʚ ʯʠʝʪʦ ʩʲʟʜʘʚʘʥʝ ʥʷʤʘ ʫʯʘʩʪʠʝ. [1] 
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ɺ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʩʦʯʘʪ ʜʦʩʪʘ ʙʲʣʛʘʨʩʢʠ ʠ ʯʫʞʜʝʩʪʨʘʥʥʠ 
ʧʨʠʤʝʨʠ, ʥʝ ʩʘʤʦ ʦʪ ʤʫʟʠʢʘʣʥʠʪʝ ʠ ʘʨʪʠʩʪʠʯʥʠ ʩʨʝʜʠ, ʥʦ ʠ ʘʢʘʜʝʤʠʯʥʘʪʘ ʠ 
ʧʦʣʠʪʠʯʝʩʢʘ ʩʬʝʨʘ. 

ʇʣʘʛʠʘʪʩʪʚʦʪʦ ʝ ʝʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪ ʥʘ ʩʦʬʪʫʝʨʥʦʪʦ ʧʠʨʘʪʩʪʚʦ, ʢʦʝʪʦ 
ʦʛʨʘʙʚʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘʪʘ ʩʦʙʩʪʚʝʥʦʩʪ. ʉʧʦʨʝʜ ʜʝʬʠʥʠʮʠʷʪʘ ʜʘʜʝʥʘ ʚ 
ʪʲʣʢʦʚʥʠʷ ʨʝʯʥʠʢ ʝ óʂʨʘʞʙʘ ʥʘ ʯʫʞʜ ʣʠʪʝʨʘʪʫʨʝʥ ʠʣʠ ʥʘʫʯʝʥ ʪʨʫʜ, ʤʠʩʣʠ, ʠʜʝʠ 
ʠ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʠʤ ʢʘʪʦ ʩʚʦʠ.ô [2] 

3. ʉʧʤʸʫʙ ʦʙ ʪʧʭʫʬʞʩʙ ʠʙ ʨʤʙʜʡʙʫʪʫʛʧ ʛ ʧʚʬʰʞʦʡʞʫʧ 

ɺ ʩʬʝʨʘʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʜʦʩʪʘ ʯʝʩʪʦ, ʩʪʫʜʝʥʪʠ, ʫʯʝʥʠʮʠ ʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʧʦʜʛʦʪʚʷʡʢʠ ʩʚʦʠʪʝ ʥʘʫʯʥʠ ʤʘʪʝʨʠʘʣʠ, ʢʫʨʩʦʚʠ ʨʘʙʦʪʠ, ʝʩʝʪʘ, 
ʜʠʩʝʨʪʘʮʠʠ, ʣʝʢʮʠʠ ʧʣʘʛʠʘʪʩʪʚʘʪ ʥʝ ʪʦʣʢʦʚʘ ʟʘ ʜʘ ʤʘʤʷʪ, ʘ ʟʘʱʦʪʦ ʥʝ ʟʥʘʷʪ 
ʢʘʢ ʜʘ ʠʟʙʝʛʥʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʯʫʞʜʠ ʣʠʪʝʨʘʪʫʨʥʠ ʠʟʪʦʯʥʠʮʠ. ɽʜʥʘ ʦʪ 
ʛʨʝʰʢʠʪʝ, ʢʦʠʪʦ ʩʝ ʜʦʧʫʩʢʘʪ ʧʨʠ ʢʦʧʠʨʘʥʝ ʥʘ ʯʫʞʜ ʪʝʢʩʪ ʝ, ʯʝ ʥʝ ʩʝ ʩʧʦʤʝʥʘʚʘ 
ʠʟʪʦʯʥʠʢʘ, ʦʪʢʲʜʝʪʦ ʩʝ ʚʟʠʤʘ ʠʣʠ ʢʦʛʘʪʦ ʚ ʩʘʤʠʷ ʪʝʢʩʪ ʥʝ ʝ ʦʪʙʝʣʷʟʘʥʘ 
ʚʨʲʟʢʘʪʘ ʩ ʨʝʬʝʨʝʥʪʥʠʷ ʠʟʪʦʯʥʠʢ ʠʣʠ ʧʲʢ ʩʘʤʦʪʦ ʦʧʠʩʘʥʠʝ ʥʘ ʠʟʪʦʯʥʠʢʘ ʥʝ ʝ 
ʥʘʧʠʩʘʥʦ ʧʦ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʠ. [3] 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʮʝʣʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʘ ʟʘ ʧʣʘʛʠʘʪʩʪʚʦ ʤʦʛʘʪ ʜʘ 
ʩʝ ʨʘʟʛʨʘʥʠʯʘʪ ʜʚʘ ʦʩʥʦʚʥʠ ʤʝʪʦʜʘ ʥʘ ʨʘʙʦʪʘ ï ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʣʘʛʠʘʨʠʟʤʘ ʠ 
ʥʝʛʦʚʦʪʦ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ. [4] 

ɽʜʥʦ ʦʪ ʦʩʥʦʚʥʠʪʝ ʤʫ ʧʨʠʣʦʞʝʥʠʷ ʝ ʫʣʝʩʥʝʥʠʝʪʦ ʠ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝʪʦ ʥʘ 
ʨʘʙʦʪʘʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʨʠ ʧʨʦʚʝʨʢʘʪʘ ʠ ʦʮʝʥʷʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ 
ʢʫʨʩʦʚʠ ʨʘʙʦʪʠ, ʝʩʝʪʘ ʥʘ ʩʪʫʜʝʥʪʠ ʠ ʫʯʝʥʠʮʠ, ʪ. ʝ. ʪʦ ʝ ʝʜʠʥ ʤʥʦʛʦ ʫʜʦʙʝʥ ʠ 
ʧʦʣʝʟʝʥ ʠʥʩʪʨʫʤʝʥʪ ʚ ʥʝʛʦʚʘʪʘ ʝʞʝʜʥʝʚʥʘ ʜʝʡʥʦʩʪ. ʊʦʡ ʣʝʩʥʦ ʤʦʞʝ ʜʘ 
ʧʨʦʚʝʨʠ ʟʘ ʝʜʥʘʢʚʠ ʧʘʩʘʞʠ ʦʪ ʨʘʟʣʠʯʥʠ ʪʝʢʩʪʦʚʝ, ʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʝʧʝʥʪʘ 
ʥʘ ʜʫʙʣʠʨʘʥʝ ʢʨʘʡʥʦʪʦ ʨʝʰʝʥʠʝ ʟʘ ʦʮʝʥʢʘʪʘ ʥʘ ʦʨʠʛʠʥʘʣʥʦʩʪʪʘ ʥʘ ʮʷʣʦʩʪʥʘʪʘ 
ʨʘʙʦʪʘ ʦʩʪʘʚʘ ʚ ʥʝʛʦʚʠʪʝ ʨʲʮʝ. 

ʈʘʟʙʠʨʘ ʩʝ, ʥʝ ʙʠʚʘ ʠʟʮʷʣʦ ʜʘ ʩʝ ʨʘʟʯʠʪʘ ʥʘ ʨʝʟʫʣʪʘʪʘ ʧʦʣʫʯʝʥ ʩʣʝʜ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʦʬʪʫʝʨʘ ʧʦʨʘʜʠ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʥʷʢʦʠ ʧʨʦʙʣʝʤʠ: 

- ʅʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʪʲʨʩʷʪ ʚʩʠʯʢʠ ʝʣʝʢʪʨʦʥʥʠ ʤʘʪʝʨʠʘʣʠ, ʘ ʪʘʢʘ ʩʲʱʦ ʠ 
ʪʝʟʠ, ʢʦʠʪʦ ʥʝ ʩʘ ʜʠʛʠʪʘʣʠʟʠʨʘʥʠ. 

- ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʪʲʨʩʝʱʠ ʤʘʰʠʥʠ ʚʨʲʱʘ ʨʘʟʣʠʯʥʠ ʨʝʟʫʣʪʘʪʠ 

- ʆʛʨʘʥʠʯʝʥʠʝ ʚ ʝʟʠʢʘ ʟʘ ʧʨʦʚʝʨʢʘ ʠʣʠ ʜʘ ʥʝ ʩʝ ʜʦʢʘʞʝ ʧʣʘʛʠʘʪʩʪʚʘʥʝ ʧʨʠ 
ʧʨʝʚʦʜʘ ʦʪ ʝʜʠʥ ʝʟʠʢ ʥʘ ʜʨʫʛ  

- ʇʦ-ʪʨʫʜʥʦ ʩʝ ʦʪʢʨʠʚʘʪ ʢʨʘʞʙʠʪʝ ʥʘ ʦʨʠʛʠʥʘʣʥʠ ʠʜʝʠ, ʢʦʛʘʪʦ ʪʝ ʩʘ 
ʧʝʨʝʬʨʘʟʠʨʘʥʠ ʠ ʦʙʣʝʯʝʥʠ ʩ ʥʦʚʠ ʠʟʨʘʟʥʠ ʩʨʝʜʩʪʚʘ. 

ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʥʘ ʧʦʤʦʱ ʠʜʚʘ ʝʜʠʥ ʤʝʪʦʜ, ʢʦʡʪʦ ʩʝ ʧʨʠʣʘʛʘ, ʢʦʛʘʪʦ ʥʝ ʤʦʞʝ 
ʜʘ ʩʝ ʥʘʤʝʨʠ ʦʨʠʛʠʥʘʣʥʠʷ ʠʟʪʦʯʥʠʢ, ʦʪ ʢʦʡʪʦ ʝ ʧʣʘʛʠʘʪʩʪʚʘʥʦ. ʊʦʡ ʝ ʚ 
ʦʩʥʦʚʘʪʘ ʥʘ Glatt Plagiarism Program ï ʧʣʘʪʝʥ ʩʦʬʪʫʝʨ ʥʘ CD ʟʘ ʆʉ Windows. 

http://www.plagiarism.com/index.htm
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ʂʦʥʮʝʧʮʠʷʪʘ, ʢʦʷʪʦ ʠʟʧʦʣʟʚʘ, ʝ ʩʚʲʨʟʘʥʘ ʩ ʪʦʚʘ, ʯʝ ʧʦ ʧʨʝʟʫʤʧʮʠʷ ʩʝ ʧʨʠʝʤʘ, 
ʯʝ ʚʩʝʢʠ ʯʦʚʝʢ ʠʤʘ ʩʚʦʡ ʫʥʠʢʘʣʝʥ ʩʪʠʣ ʥʘ ʧʠʩʘʥʝ. ɹʘʟʠʨʘʥ ʥʘ Wilson Taylorôs 
cloze procedure, ʦʪ ʪʝʢʩʪʘ, ʢʦʡʪʦ ʱʝ ʩʝ ʧʨʦʚʝʨʷʚʘ ʚʩʷʢʘ ʧʝʪʘ ʜʫʤʘ ʩʝ ʟʘʤʝʥʷ ʩ 
ʧʨʘʟʥʦ ʧʦʣʝ ʠ ʩʝ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʫʯʝʥʠʢʘ (ʩʪʫʜʝʥʪʘ) ʜʘ ʧʦʧʲʣʥʠ ʪʝʟʠ 
ʣʠʧʩʚʘʱʠ ʜʫʤʠ. ɿʘ ʦʮʝʥʢʘ ʜʘʣʠ ʪʝʢʩʪʲʪ ʝ ʦʨʠʛʠʥʘʣʝʥ ʚʣʠʷʷʪ ʠ ʜʨʫʛʠ ʬʘʢʪʦʨʠ. 
[5] 

ʆʪ ʜʨʫʛʘ ʛʣʝʜʥʘ ʪʦʯʢʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʷʪ ʝ ʧʝʜʘʛʦʛ, ʘ ʦʪ ʜʝʬʠʥʠʮʠʷʪʘ ʥʘ 
ʪʝʨʤʠʥʘ ʧʝʜʘʛʦʛʠʢʘ ʩʣʝʜʚʘ, ʯʝ ʪʦʚʘ ʩʘ ʣʠʮʘʪʘ, ʢʦʠʪʦ ʦʩʲʱʝʩʪʚʷʚʘʪ 
ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʘ ʠ ʛʳʠʨʡʫʙʫʞʤʦʙ ʜʝʡʥʦʩʪ. ɺ ʦʙʫʯʠʪʝʣʥʠʷ ʧʨʦʮʝʩ ʝʜʠʥ ʦʪ 
ʚʘʞʥʠʪʝ ʝʣʝʤʝʥʪʠ ʝ ʜʦʚʝʨʠʝʪʦ ʚ ʦʪʥʦʰʝʥʠʷʪʘ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ 
ʦʙʫʯʘʚʘʥʠʷ. ʀ ʪʫʢ ʩʝ ʢʨʠʝ ʥʝʛʘʪʠʚʥʠʷ ʝʬʝʢʪ ʦʪ ʧʣʘʛʠʘʪʩʪʚʘʥʝʪʦ ʚ ʩʬʝʨʘʪʘ ʥʘ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ ï ʧʨʝʚʨʲʱʘʥʝʪʦ ʥʘ ʫʯʠʪʝʣʷ ʚ ʩʪʨʦʛ ʥʘʜʟʠʨʘʪʝʣ ʠ ʧʦʷʚʘʪʘ ʥʘ 
ʩʪʨʘʭ ʫ ʚʲʟʧʠʪʘʥʠʮʠʪʝ ʤʫ. [6]  

ɺ ʪʦʟʠ ʨʝʜ ʥʘ ʤʠʩʣʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʦʜʦʙʝʥ ʨʦʜ ʩʦʬʪʫʝʨ ʦʪ ʦʙʫʯʘʝʤʠʪʝ 
ʠʤʘ ʨʦʣʷʪʘ ʥʘ ʩʘʤʦʢʦʨʝʢʪʠʚ ï ʧʨʝʜʠ ʜʘ ʧʨʝʜʘʜʘʪ ʩʚʦʷʪʘ ʨʘʙʦʪʘ, ʜʘ ʧʨʦʚʝʨʷʪ 
ʜʦʩʪʦʚʝʨʥʦʩʪʪʘ ʥʘ ʚʩʠʯʢʦ, ʢʦʝʪʦ ʩʘ ʥʘʧʠʩʘʣʠ, ʧʨʘʚʠʣʥʠʷ ʩʠʥʪʘʢʩʠʩ, ʥʘʯʠʥʠʪʝ 
ʥʘ ʠʟʨʘʟʷʚʘʥʝ ʠ ʮʠʪʠʨʘʥʝ ʚ ʜʦʢʫʤʝʥʪʘ ʠ ʥʘʡ-ʚʝʯʝ ʜʘ ʩʝ ʥʘʫʯʘʪ ʜʘ ʙʲʜʘʪ 
ʝʪʠʯʥʠ ʢʲʤ ʪʨʫʜʘ ʥʘ ʜʨʫʛʠʪʝ. ʉʪʫʜʝʥʪʠʪʝ ʠ ʫʯʝʥʠʮʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʘ ʯʝʩʪʥʠ 
ʝʜʥʠ ʩʧʨʷʤʦ ʜʨʫʛʠ, ʜʘ ʩʘ ʨʘʚʥʦʧʦʩʪʘʚʝʥʠ, ʟʘ ʜʘ ʙʲʜʘʪ ʦʮʝʥʷʚʘʥʠ ʢʦʨʝʢʪʥʦ ʠ 
ʩʧʨʘʚʝʜʣʠʚʦ ï ʜʘ ʧʦʣʫʯʘʚʘʪ ʟʘʩʣʫʞʝʥʠ ʦʮʝʥʢʠ ʟʘ ʩʚʦʷ ʪʨʫʜ ʠ ʜʘ ʥʝ ʜʘ ʩʝ 
ʪʦʣʝʨʠʨʘ ʢʨʘʞʙʘʪʘ ʥʘ ʯʫʞʜ ʤʘʪʝʨʠʘʣ. 

4. ʈʩʡʥʞʩʡ ʦʙ ʪʧʭʫʬʞʩ ʠʙ ʨʤʙʜʡʙʫʪʫʛʧ.  

ɽʜʠʥ ʦʪ ʥʘʡ-ʣʝʩʥʠʪʝ ʠ ʜʦʩʪʲʧʥʠ ʥʘʯʠʥʠ ʜʘ ʧʨʦʚʝʨʠʤ ʜʘʣʠ ʯʘʩʪ ʦʪ ʪʝʢʩʪ ʝ 
ʚʟʘʠʤʩʪʚʘʥ ʦʪ ʜʨʫʛ ʠʟʪʦʯʥʠʢ, ʝ ʢʦʛʘʪʦ ʟʘʜʘʜʝʤ ʢʣʶʯʦʚʠ ʜʫʤʠ ʟʘ ʪʲʨʩʝʥʝ ʚ 
ʤʘʰʠʥʠʪʝ ʟʘ ʪʲʨʩʝʥʝ ʢʘʪʦ Google, Bing ʠ ʜʨ. ʊʝ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʱʝ ʚʲʨʥʘʪ 
ʭʠʣʷʜʠ ʨʝʟʫʣʪʘʪʠ ʧʦ ʟʘʜʘʜʝʥʠʪʝ ʢʨʠʪʝʨʠʠ, ʥʦ ʩʣʝʜ ʪʦʚʘ ʥʠʝ ʩʘʤʠ ʪʨʷʙʚʘ ʜʘ 
ʧʨʝʨʦʚʠʤ ʠ ʜʦʢʘʞʝʤ ʜʘʣʠ ʠʤʘ ʜʫʙʣʠʨʘʥʝ ʠ ʚ ʢʘʢʚʘ ʩʪʝʧʝʥ.  

ʉʲʱʝʩʪʚʫʚʘʪ ʤʥʦʞʝʩʪʚʦ ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ, ʢʦʠʪʦ ʠʤʘʪ ʟʘ ʮʝʣ ʜʘ ʦʪʢʨʠʷʪ 
ʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘʪ ʧʣʘʛʠʘʪʩʪʚʦʪʦ. ɿʘ ʮʝʣʪʘ ʙʷʭʘ ʥʘʧʨʘʚʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩ 
ʥʷʢʦʠ ʦʪ ʪʷʭ, ʠʟʧʦʣʟʚʘʡʢʠ ʪʝʢʩʪʦʚʝ ʥʘ ʙʲʣʛʘʨʩʢʠ ʠ ʘʥʛʣʠʡʩʢʠ.  

ʇʦʚʝʯʝʪʦ ʦʪ ʪʷʭ ʩʘ ʧʣʘʪʝʥʠ, ʥʦ ʠʤʘ ʥʘʣʠʯʥʠ ʙʝʟʧʣʘʪʥʠ ʠ ʩʚʦʙʦʜʥʠ ʟʘ 
ʠʟʧʦʣʟʚʘʥʝ. ʄʦʞʝʤ ʦʩʥʦʚʥʦ ʜʘ ʛʠ ʨʘʟʜʝʣʠʤ ʥʘ 2 ʛʨʫʧʠ ï ʧʨʦʚʝʨʷʚʘʱʠ ʪʝʢʩʪ ʥʘ 
ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ (Plagiarisma.Net, Plagiarism-detector, Viper, Grammarly, 
Turnitin) ʠ ʩʨʘʚʥʷʚʘʱʠ ʧʨʦʛʨʘʤʝʥ ʢʦʜ (ExamDiffPro ʡ ExamDiff, DiffNow, 
Jplag, MOSS). 

ɼʨʫʛʘ ʢʣʘʩʠʬʠʢʘʮʠʷ, ʢʦʷʪʦ ʤʦʞʝʤ ʜʘ ʥʘʧʨʘʚʠʤ ʝ ʩʧʦʨʝʜ ʥʘʯʠʥʘ ʠʤ ʥʘ 
ʠʟʧʦʣʟʚʘʥʝ ï ʦʥʣʘʡʥ ʩʢʘʥʠʨʘʥʝ, ʜʝʩʢʪʦʧ ʧʨʠʣʦʞʝʥʠʷ ʠ ʤʦʜʫʣʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ 
ʩʝ ʠʥʪʝʛʨʠʨʘʪ ʚ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ (Turnitin, Crot 2.0, Anti-
Plagiarism).  
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ʆʩʚʝʥ ʪʲʨʩʝʥʝ ʚ ʀʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʧʦʚʝʯʝʪʦ ʧʨʦʛʨʘʤʠ ʠʤʘʪ ʠ 
ʩʦʙʩʪʚʝʥʘ ʙʘʟʘ ʦʪ ʜʘʥʥʠ. ʇʨʠ ʥʷʢʦʠ ʦʪ ʪʷʭ ʚʩʝʢʠ ʧʨʦʚʝʨʝʥ ʪʝʢʩʪʦʚ ʜʦʢʫʤʝʥʪ 
ʘʚʪʦʤʘʪʠʯʥʦ ʚʣʠʟʘ ʚ ʙʘʟʘʪʘ ʜʘʥʥʠ ʠ ʩʧʦʤʘʛʘ ʟʘ ʥʝʡʥʦʪʦ ʦʙʦʛʘʪʷʚʘʥʝ, ʘ ʚ ʜʨʫʛʠ 
ʩʝ ʠʟʠʩʢʚʘ ʨʘʟʨʝʰʝʥʠʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ. 

4.1. ʈʩʧʜʩʙʥʡ, ʨʩʧʛʞʩʸʛʙʲʡ ʫʞʣʪʫʧʛʞ ʦʙ ʞʪʫʞʪʫʛʞʦ ʞʠʡʣ. 

Plagiarisma.Net ï ʦʥʣʘʡʥ ʩʨʝʜʩʪʚʦ ʟʘ ʧʨʦʚʝʨʢʘ ʟʘ ʧʣʘʛʠʘʪʩʪʚʦ ʟʘ ʥʘʜ 190 
ʝʟʠʢʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʥʘ ʙʲʣʛʘʨʩʢʠ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʥʩʪʘʣʠʨʘʥʦ ʠ ʢʘʪʦ 
ʜʝʩʢʪʦʧ ʧʨʠʣʦʞʝʥʠʝ. [7] ʅʘ ʬʠʛʫʨʘʪʘ ʝ ʧʦʢʘʟʘʥ ʦʪʯʝʪ ʦʪ ʧʨʦʚʝʨʢʘʪʘ ʥʘ ʪʝʢʩʪʦʚ 
ʬʘʡʣ, ʯʠʡʪʦ ʪʝʢʩʪ ʝ ʠʟʮʷʣʦ ʢʦʧʠʨʘʥ ʦʪ Wikipedia. 

 

ʌʠʛʫʨʘ 1.ʆʪʯʝʪ, ʛʝʥʝʨʠʨʘʥ ʩʣʝʜ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ Desktop Plagiarism Checker, 
ʧʦʢʘʟʚʘʱ ʦʨʠʛʠʥʘʣʥʦʩʪʪʘ ʥʘ ʜʦʢʫʤʝʥʪʘ ʠ ʤʝʩʪʘʪʘ, ʦʪ ʢʦʠʪʦ ʝ ʚʟʝʪ 

Plagiarism-detector ï ʧʣʘʪʝʥʦ ʜʝʩʢʪʦʧ ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʆʉ Windows, ʢʦʝʪʦ 
ʧʨʦʚʝʨʷʚʘ ʠʟʤʝʞʜʫ 7 ʤʠʣʠʘʨʜʘ ʦʥʣʘʡʥ ʠʟʪʦʯʥʠʮʠ, ʠʟʧʦʣʟʚʘʡʢʠ ʪʲʨʩʘʯʢʠʪʝ 
Google, Bing ʠ AltaVista. ʅʘʧʲʣʥʦ ʩʲʚʤʝʩʪʠʤ ʝ ʩ ʥʘʣʠʯʥʠʪʝ ʚʝʨʩʠʠ ʥʘ MS Word 
MS PowerPoint, ʢʘʢʪʦ ʠ ʬʘʡʣʦʚʠʪʝ ʬʦʨʤʘʪʠ ï doc, docx, ppt, pptx, pdf, rtf, txt, 
html. ɼʝʤʦ ʚʝʨʩʠʷʪʘ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʠʟʧʨʦʙʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 
ʟʘ 11 ʜʦʢʫʤʝʥʪʘ. ʀʤʘ ʣʝʩʝʥ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʠʥʪʝʨʬʝʡʩ ʠ ʧʨʝʜʩʪʘʚʷ ʨʝʟʫʣʪʘʪʠʪʝ 
ʚʲʚ ʚʠʜ ʥʘ ʜʠʘʛʨʘʤʘ, ʢʘʪʦ ʦʪʯʠʪʘ ʧʨʦʮʝʥʪʥʦʪʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʨʠʛʠʥʘʣʥʠʷ 
ʪʝʢʩʪ, ʮʠʪʠʨʘʥʠʷʪʘ, ʚʨʲʟʢʠʪʝ ʠ ʧʣʘʛʠʘʪʩʪʚʘʥʝʪʦ. [8]  
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ʌʠʛʫʨʘ. 2 ʆʪʯʝʪ, ʛʝʥʝʨʠʨʘʥ ʩ Plagiarism detector, ʩʨʘʚʥʷʚʘʱ side-by-side ʧʨʦʚʝʨʝʥʠʷ 
ʜʦʢʫʤʝʥʪ ʠ ʦʨʠʛʠʥʘʣʝʥ ʪʝʢʩʪ, ʥʘʤʝʨʝʥ ʚ ʜʨʫʛʠ ʠʟʪʦʯʥʠʮʠ 

ɽʢʩʧʝʨʠʤʝʥʪʠʨʘʥʦ ʙʝʰʝ ʩ ʪʝʢʩʪ ʥʘ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ, ʠʟʮʷʣʦ ʢʦʧʠʨʘʥ ʦʪ 
Wikipedia ʠ ʧʦʜʣʦʞʝʥ ʥʘ ʪʝʩʪ ʩ ʜʚʝʪʝ ʧʨʦʛʨʘʤʠ. ʀ ʧʨʠ ʜʚʝʪʝ ʧʨʦʚʝʨʢʠ ʩʝ 
ʜʦʢʘʟʘ, ʯʝ ʚ ʜʦʢʫʤʝʥʪʘ ʠʤʘ ʩʲʚʧʘʜʝʥʠʷ ʈʘʟʣʠʢʘʪʘ ʚ ʨʝʟʫʣʪʘʪʘ ʙʝʰʝ ʚ 
ʧʦʩʦʯʚʘʥʝʪʦ ʥʘ ʦʨʠʛʠʥʘʣʥʠʪʝ ʠʟʪʦʯʥʠʮʠ ï ʦʪʯʝʪʘ ʥʘ Plagiarism Checker ʥʘ 
Plagiarisma.net. ʧʦʩʦʯʠ ʢʘʪʦ ʠʟʪʦʯʥʠʢ ʪʦʯʥʦ Wikipedia, ʦʨʠʛʠʥʘʣʥʦʪʦ ʤʷʩʪʦ ʥʘ 
ʧʣʘʛʠʘʪʩʪʚʘʥʝ, ʘ Plagiarism detector ʜʨʫʛʠ ʪʨʠ ʦʩʥʦʚʥʠ ʠʟʪʦʯʥʠʢʘ, ʚ ʢʦʠʪʦ ʩʝ 
ʦʪʢʨʠʭʘ ʩʲʚʧʘʜʝʥʠʷ ï ʧʦʢʘʟʘʥ ʘʥʘʣʠʟ ʥʘ ʬʠʛʫʨʘ 2. ʊʦʚʘ ʜʦʢʘʟʚʘ, ʯʝ 
ʨʘʟʣʠʯʥʠʪʝ ʧʨʦʛʨʘʤʠ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʘʣʛʦʨʠʪʤʠ ʠ ʪʲʨʩʝʱʠ ʤʘʰʠʥʠ. 

Viper ï ʦʱʝ ʝʜʥʘ ʙʝʟʧʣʘʪʥʘ ʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʤʦʞʝ ʙʲʨʟʦ ʠ ʣʝʩʥʦ ʜʘ ʙʲʜʝ 
ʠʥʩʪʘʣʠʨʘʥʘ (ʩʘʤʦ ʟʘ ʆʉ Windows) ʠ ʢʦʷʪʦ ʜʘ ʥʠ ʩʧʝʩʪʠ ʛʣʘʚʦʙʦʣʠʝʪʦ ʧʦ 
ʧʨʦʚʝʨʢʘʪʘ ʟʘ ʜʦʩʪʦʚʝʨʥʦʩʪ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʧʣʘʛʠʘʪʩʪʚʘʥʝ. ʊʦʚʘ ʝ ʝʜʠʥ ʫʜʦʙʝʥ 
ʠʥʩʪʨʫʤʝʥʪ ʥʝ ʩʘʤʦ ʟʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, ʢʦʠʪʦ ʜʘ ʧʨʦʚʝʨʷʚʘʪ ʩʚʦʠʪʝ ʩʪʫʜʝʥʪʠ, 
ʥʦ ʠ ʟʘ ʩʪʫʜʝʥʪʠ ʠ ʫʯʝʥʠʮʠ, ʢʦʠʪʦ ʜʘ ʤʦʛʘʪ ʩʧʦʢʦʡʥʦ ʠ ʘʢʫʨʘʪʥʦ ʜʘ ʧʠʰʘʪ 
ʩʚʦʠʪʝ ʝʩʝʪʘ ʠ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ.  

ʅʷʢʦʠ ʥʝʡʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

- ʇʨʦʚʝʨʢʘ ʠʟʤʝʞʜʫ 10 ʤʠʣʠʘʨʜʘ ʠʟʪʦʯʥʠʮʠ 

- ʇʨʦʚʝʨʢʘ ʩʨʝʱʫ ʝʩʝʪʘ ʥʘ ʩʦʙʩʪʚʝʥʠʷ ʢʦʤʧʶʪʲʨ ʠ ʚ ʀʥʪʝʨʥʝʪ 

- ʃʝʩʥʦ ʜʚʫʩʪʨʘʥʥʦ ʧʦʜʯʝʨʪʘʥʦ ʩʨʘʚʥʷʚʘʥʝ 

- ʉʚʦʙʦʜʝʥ ʟʘ ʧʦʣʟʚʘʥʝ 

- ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʝ ʚ ʜʲʣʞʠʥʘʪʘ ʥʘ ʜʦʢʫʤʝʥʪʘ 

- ʅʝʦʛʨʘʥʠʯʝʥ ʙʨʦʡ ʧʲʪʠ ʧʦʜʣʘʛʘʥʝ ʥʘ ʧʨʦʚʝʨʢʘ 

- ɺʨʲʟʢʠ ʢʲʤ ʤʘʪʝʨʠʘʣʠʪʝ, ʦʪ ʢʦʠʪʦ ʝ ʧʣʘʛʠʘʪʩʪʚʘʥʦ 

ɽʜʥʦ ʦʪ ʚʘʞʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ, ʢʦʠʪʦ ʠʟʪʲʢʚʘʪ ʩʲʟʜʘʪʝʣʠʪʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʝ, 
ʯʝ ʦʮʚʝʪʷʚʘ ʚ ʯʝʨʚʝʥʦ ʚʩʠʯʢʠ ʤʝʩʪʘ ʚ ʪʝʢʩʪʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʧʨʝʜʝʣʝʥʠ 
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ʢʘʪʦ ʧʣʘʛʠʘʪʩʪʚʦ, ʘ ʩʲʱʦ ʠ ʪʝʟʠ, ʢʦʠʪʦ ʩʘ ʧʦʜʦʟʨʠʪʝʣʥʠ ʠ ʠʤʘʪ ʥʫʞʜʘ ʜʘ ʩʝ 
ʧʨʝʨʘʙʦʪʷʪ. ʆʩʚʝʥ ʪʦʚʘ ʩʝ ʧʨʝʜʣʘʛʘ ʠ ʢʦʥʩʫʣʪʘʮʠʷ ʠ ʧʨʦʚʝʨʢʘ ʥʘ ʥʘʧʠʩʘʥʠʪʝ 
ʪʝʢʩʪʦʚʝ, ʢʦʠʪʦ ʩʝ ʚʨʲʱʘʪ ʨʝʜʘʢʪʠʨʘʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ 48 ʯʘʩʘ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 
ʪʨʠʪʝ ʚʘʨʠʘʥʪʘ ʥʘ ʫʩʣʫʛʘʪʘ. [9] 

ʀʜʝʷʪʘ ʝ ʜʘ ʩʝ ʥʘʣʦʞʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʦʜʦʙʝʥ ʨʦʜ ʩʦʬʪʫʝʨ ʚ 
ʩʲʦʪʚʝʪʥʘʪʘ ʠʥʩʪʠʪʫʮʠʷ (ʫʯʠʣʠʱʝ, ʫʥʠʚʝʨʩʠʪʝʪ) ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʩʪʫʜʝʥʪʠ ʠ 
ʫʯʝʥʠʮʠ, ʟʘ ʜʘ ʩʝ ʥʘʤʘʣʠ ʨʠʩʢʲʪ ʦʪ ʧʣʘʛʠʘʪʩʪʚʘʥʝ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ 
ʚʲʟʧʠʪʘʚʘʪ ʧʦʜʨʘʩʪʚʘʱʠʪʝ ʜʘ ʟʘʯʠʪʘʪ ʠʥʪʝʣʝʢʪʫʘʣʥʘʪʘ ʩʦʙʩʪʚʝʥʦʩʪ ʠ ʧʨʘʚʘʪʘ 
ʥʘ ʘʚʪʦʨʠʪʝ, ʢʘʢʚʠʪʦ ʩʘ ʠ ʪʝ ʩʘʤʠʪʝ. ɿʘ ʚʩʠʯʢʠ, ʢʦʠʪʦ ʩʝ ʠʥʪʝʨʝʩʫʚʘʪ, ʠʤʘ 
ʧʫʙʣʠʢʫʚʘʥʠ ʙʝʟʧʣʘʪʥʠ ʫʨʦʮʠ ʩ ʦʙʷʩʥʝʥʠʷ ʢʘʢʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʣʘʛʠʘʪʩʪʚʦʪʦ, 
ʚʠʜʦʚʝʪʝ ʧʣʘʛʠʘʪʩʪʚʦ ʠ ʥʘʯʠʥʠʪʝ ʟʘ ʥʝʛʦʚʦʪʦ ʠʟʙʷʛʚʘʥʝ ʠ ʦʪʩʪʨʘʥʷʚʘʥʝ. [10]  

Grammarly ð ʀʟʢʣʶʯʠʪʝʣʥʦ ʣʝʩʥʦ ʠ ʫʜʦʙʥʦ ʦʥʣʘʡʥ ʩʨʝʜʩʪʚʦ ʟʘ ʧʨʦʚʝʨʢʘ 
ʟʘ ʧʣʘʛʠʘʪʩʪʚʦ. ʋʩʣʫʛʘʪʘ ʝ ʧʣʘʪʝʥʘ, ʥʦ ʠʤʘ 7 ʜʥʝʚʝʥ ʙʝʟʧʣʘʪʝʥ ʧʝʨʠʦʜ, ʚ ʢʦʡʪʦ 
ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʨʦʙʚʘ. ʀʤʘ ʜʦʙʘʚʢʘ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʥʩʪʘʣʠʨʘ ʟʘ ʆʉ 
Windows ʠ ʩʝ ʧʦʷʚʷʚʘ ʢʘʪʦ ʙʫʪʦʥ ʚ ʣʝʥʪʘʪʘ ʩ ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʢʘʪʦ ʦʪʜʝʣʥʦ ʤʝʥʶ 
ʚ MS Word ʠ MS PowerPoint, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ ʧʨʘʚʠ 
ʧʨʦʚʝʨʢʘʪʘ ʟʘ ʧʣʘʛʠʘʪʩʪʚʦ, ʛʨʘʤʘʪʠʢʘ ʠ ʩʠʥʪʘʢʩʠʩ. ʅʷʢʦʠ ʦʪ ʦʩʥʦʚʥʠʪʝ ʤʫ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʘ: 

- ʅʘʜ 150 ʛʨʘʤʘʪʠʯʝʩʢʠ ʧʨʦʚʝʨʢʠ 

- ʇʨʦʚʝʨʢʘ ʟʘ ʧʣʘʛʠʘʪʩʪʚʦ 

- ʆʙʦʛʘʪʷʚʘʥʝ ʥʘ ʨʝʯʥʠʢʦʚʠʷ ʟʘʧʘʩ 

- ʇʨʦʚʝʨʢʘ ʥʘ ʢʦʨʝʢʪʥʦʩʪʪʘ ʥʘ ʜʫʤʠʪʝ ʚ ʢʦʥʪʝʢʩʪʘ 

ʅʘ ʩʘʡʪʘ ʠʤʘ ʠ ʛʨʘʤʘʪʠʯʝʩʢʠ ʥʘʨʲʯʥʠʢ ʩ ʤʥʦʛʦ ʧʦʣʝʟʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦʜ 
ʬʦʨʤʘʪʘ ʥʘ ʢʨʘʪʢʠ ʫʨʦʮʠ, ʩʚʲʨʟʘʥʘ ʩ ʨʘʟʣʠʯʥʠʪʝ ʛʨʘʤʘʪʠʯʝʩʢʠ ʧʨʘʚʠʣʘ, ʢʦʠʪʦ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘʪ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʪʝʢʩʪʦʚʠ ʜʦʢʫʤʝʥʪʠ ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ ï 
ʝʩʝ, ʥʘʫʯʥʦ ʠʟʩʣʝʜʚʘʥʝ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʙʠʙʣʠʦʛʨʘʬʠʷ ʠ ʪ.ʥ. [11] 

Turnitin 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘ 
ʩʪʝʧʝʥʪʘ ʥʘ ʧʣʘʛʠʘʪʩʪʚʘʥʝ ʠ ʧʦʜʦʙʨʷʚʘ ʛʨʘʤʘʪʠʯʝʩʢʘʪʘ ʛʨʘʤʦʪʥʦʩʪ, ʥʘʯʠʥʘ ʠ 
ʩʪʠʣʘ ʥʘ ʧʠʩʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʪʝʢʩʪʦʚʝ, ʢʘʢʪʦ ʦʪ ʩʪʨʘʥʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʠ 
ʫʯʝʥʠʮʠʪʝ, ʪʘʢʘ ʩʲʱʦ ʠ ʦʪ ʘʢʘʜʝʤʠʯʥʠʪʝ ʩʨʝʜʠ. [12], [13] 

ʇʨʦʛʨʘʤʘʪʘ ʝ ʦʥʣʘʡʥ ʙʘʟʠʨʘʥʘ ʠ ʠʤʘ ʥʷʢʦʣʢʦ ʧʨʦʜʫʢʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ 
ʨʘʟʣʠʯʥʠ ʮʝʣʝʚʠ ʛʨʫʧʠ ʧʦʪʨʝʙʠʪʝʣʠ: 

- ɿʘ ʫʯʝʥʠʮʠ ʠ ʩʪʫʜʝʥʪʠ ï WriteCheck 

- ɿʘ ʠʟʜʘʪʝʣʠ ʠ ʥʘʫʯʥʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ï iThenticate 

- ɿʘ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ (ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ) ï Turnitin 

- ɿʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ï PlagiarismDotORG 
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ʉʲʱʝʩʪʚʫʚʘ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʥʪʝʛʨʘʮʠʷ ʚ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ ï Blackboard, 
Moodle, ANGEL, Desire2Learn, Sakai, Pearson LearningStudio, Instructure Canvas, 
ʢʦʝʪʦ ʷ ʧʨʘʚʠ ʠʟʢʣʶʯʠʪʝʣʥʦ ʫʜʦʙʥʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦ ʠ 
ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʙʫʯʝʥʠʝ.[14]  

Crot 2.0 ï ʤʦʜʫʣ ʚ Moodle ʟʘ ʧʨʦʚʝʨʢʘ ʟʘ ʧʣʘʛʠʘʪʩʪʚʦ ʥʘ ʪʝʢʩʪ ʥʘ ʝʩʪʝʩʪʚʝʥ 
ʝʟʠʢ, ʢʦʡʪʦ ʠʟʧʦʣʟʚʘ Bing ʢʘʪʦ ʪʲʨʩʝʱʘ ʤʘʰʠʥʘ ʚ ʀʥʪʝʨʥʝʪ. [15]  

4.2. ʈʩʧʜʩʙʥʡ, ʨʩʧʛʞʩʸʛʙʲʡ ʨʩʧʜʩʙʥʞʦ ʣʧʝ. 

ExamDiffPro ʡ ExamDiff -ʉʨʘʚʥʷʚʘʥʝ ʥʘ ʪʝʢʩʪ ʠ ʧʨʦʛʨʘʤʝʥ ʢʦʜ. ɿʘ ʮʝʣʪʘ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʢʦʥʢʨʝʪʠʟʠʨʘʪ ʜʚʘʪʘ ʬʘʡʣʘ. ʈʘʟʣʠʢʘʪʘ ʝ ʚ ʪʦʚʘ, ʯʝ ʧʲʨʚʘʪʘ 
ʧʨʦʛʨʘʤʘ ʝ ʧʣʘʪʝʥʘ ʠ ʠʤʘ ʜʦʩʪʘ ʧʦʚʝʯʝ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʠ ʚʲʟʤʦʞʥʦʩʪʠ.[16]  

DiffNow ʝ ʥʘʩʢʦʨʦ ʨʝʘʣʠʟʠʨʘʥʘ ʦʥʣʘʡʥ ʚʝʨʩʠʷ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, ʥʦ ʠʤʘ 
ʦʛʨʘʥʠʯʝʥʠʝ ʚ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʬʘʡʣʦʚʝʪʝ ʠ ʪʝʢʩʪʦʚʠʪʝ ʬʨʘʛʤʝʥʪʠ, ʢʦʠʪʦ ʤʦʛʘʪ 
ʜʘ ʩʝ ʢʘʯʚʘʪ ʥʘ ʩʘʡʪʘï 512ʂ. [17] 

WinMerge ï ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ ʩʦʬʪʫʝʨ ʩ ʦʪʚʦʨʝʥ ʢʦʜ, ʯʨʝʟ ʢʦʡʪʦ ʩʝ 
ʩʨʘʚʥʷʚʘʪ ʠ ʦʙʝʜʠʥʷʚʘʪ ʪʝʢʩʪʦʚʝ ʠ ʬʘʡʣʦʚʝ. [18]  

JPlag ð ʆʥʣʘʡʥ ʩʨʝʜʩʪʚʦ ʟʘ ʧʨʦʚʝʨʢʘ ʟʘ ʧʣʘʛʠʘʪʩʪʚʦ ʚ ʧʨʦʛʨʘʤʝʥ ʢʦʜ 
ʥʘʧʠʩʘʥ ʥʘ Java, C, C++ and Scheme, ʢʘʢʪʦ ʠ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ. ʇʨʦʛʨʘʤʘʪʘ ʥʝ 
ʪʲʨʩʠ ʚ ʀʥʪʝʨʥʝʪ, ʘ ʩʨʘʚʥʷʚʘ ʠʟʤʝʞʜʫ ʨʘʙʦʪʠʪʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʠ ʫʯʝʥʠʮʠʪʝ. 
[19]  

MOSS: A System for Detecting Software Plagiarism 
http://theory.stanford.edu/~aiken/moss/ ï ʆʩʥʦʚʥʘʪʘ ʟʘʜʘʯʘ ʥʘ ʪʦʟʠ ʩʦʬʪʫʝʨ ʝ ʜʘ 
ʦʪʢʨʠʝ ʩʭʦʜʩʪʚʦ ʚ ʧʨʦʛʨʘʤʠʪʝ ʥʘ ʫʯʘʱʠʪʝ ʚ ʢʫʨʩʦʚʝʪʝ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. 
ʇʨʠʣʘʛʘ ʩʝ ʢʲʤ ʝʟʠʮʠʪʝ: C, C++, Java, C#, Python, Visual Basic, Javascript, 
FORTRAN, ML, Haskell, Lisp, Scheme, Pascal, Modula2, Ada, Perl, TCL, Matlab, 
VHDL, Verilog, Spice, MIPS assembly, a8086 assembly, a8086 assembly, MIPS 
assembly, HCL2. [20]  

Anti-Plagiarism ð ʤʦʜʫʣ ʚ Moodle ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʧʨʦʛʨʘʤʝʥ ʢʦʜ ʠ ʪʝʢʩʪ, 
ʢʦʡʪʦ ʠʟʧʦʣʟʚʘ MOSS. [21] 

ʀʙʣʤʷʰʞʦʡʞ 

ʅʘʨʘʩʪʚʘ ʥʫʞʜʘʪʘ ʦʪ ʩʦʬʪʫʝʨ, ʢʦʡʪʦ ʥʝ ʩʘʤʦ ʥʘʜʝʞʜʥʦ ʜʘ ʦʪʢʨʠʚʘ 
ʧʣʘʛʠʘʪʩʪʚʘʥʝ, ʥʦ ʠ ʜʘ ʥʠ ʧʨʝʜʧʘʟʚʘ ʦʪ ʪʘʢʦʚʘ. ʋʩʧʝʰʥʦ ʜʘ ʟʘʱʠʪʘʚʘ 
ʧʨʦʛʨʘʤʠʩʪʠʪʝ ʠ ʧʨʦʛʨʘʤʥʠʷ ʢʦʜ, ʢʦʡʪʦ ʩʲʟʜʘʚʘʪ, ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠ ʫʯʘʱʠʪʝ 
ʠ ʪʝʭʥʠʪʝ ʥʘʫʯʥʠ ʪʨʫʜʦʚʝ, ʝʩʝʪʘ, ʘ ʪʘʢʘ ʩʲʱʦ ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ, ʥʘ 
ʢʦʠʪʦ ʩʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ.  

ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʢʘʪʦ ʧʝʜʘʛʦʛ ʝ ʜʘ ʚʲʟʧʠʪʘ ʝʪʠʯʥʦʪʦ 
ʦʪʥʦʰʝʥʠʝ ʠ ʫʚʘʞʝʥʠʝ ʢʲʤ ʪʨʫʜʘ ʥʘ ʜʨʫʛʠʪʝ ʠ ʜʘ ʧʨʦʚʦʢʠʨʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦʪʦ 
ʠ ʢʨʝʘʪʠʚʥʦ ʤʠʩʣʝʥʝ ʫ ʩʪʫʜʝʥʪʠʪʝ ʠ ʫʯʝʥʠʮʠʪʝ. ʊʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʘʫʯʘʪ ʜʘ 
ʧʨʝʯʫʧʚʘʪ ʠ ʧʨʝʨʘʙʦʪʚʘʪ ʠʥʬʦʨʤʘʮʠʷʪʘ ʧʨʝʟ ʩʚʦʠʪʝ ʦʯʠ, ʜʘ ʠʟʚʣʠʯʘʪ ʠ 
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ʩʠʥʪʝʟʠʨʘʪ ʥʘʡ-ʚʘʞʥʦʪʦ, ʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʦʜʭʦʜʷʱ ʩʦʬʪʫʝʨ ʱʝ ʠʤ ʧʦʤʦʛʥʝ 
ʜʘ ʠʟʙʝʛʥʘʪ ʧʣʘʛʠʘʪʩʪʚʘʥʝʪʦ.  

ɺʲʧʨʝʢʠ ʪʦʚʘ ʩʝ ʧʦʷʚʷʚʘʪ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʠ ʤʥʝʥʠʷ. ʊʲʨʛʦʚʠʷʪʘ ʩ ʥʘʫʯʥʠ 
ʤʘʪʝʨʠʘʣʠ, ʝʩʝʪʘ, ʜʠʧʣʦʤʥʠ ʠ ʢʫʨʩʦʚʠ ʨʘʙʦʪʠ ʧʨʦʮʲʬʪʷʚʘ ʚʲʧʨʝʢʠ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʘʥʪʠ-ʧʣʘʛʠʘʪʩʢʠ ʩʦʬʪʫʝʨ. ʉʣʝʜ ʧʨʦʚʝʨʢʘʪʘ ʥʘ ʚʟʘʠʤʩʪʚʘʥʠʷ 
ʪʝʢʩʪ ʩʝ ʢʦʨʠʛʠʨʘʪ ʤʝʩʪʘʪʘ, ʢʦʠʪʦ ʛʦ ʧʨʘʚʷʪ ʥʝʦʨʠʛʠʥʘʣʝʥ ʠ ʦʪʥʦʚʦ ʩʝ ʧʫʩʢʘ ʚ 
ʧʨʦʜʘʞʙʘ. ʇʦ ʜʫʤʠʪʝ ʥʘ ʝʜʠʥ ʩʪʫʜʝʥʪ Ăʪʦʚʘ ʤʦʞʝ ʜʘ ʧʦʜʦʙʨʠ ʧʠʩʘʪʝʣʩʢʠʪʝ 
ʫʤʝʥʠʷ ʥʘ ʘʚʪʦʨʠʪʝ, ʥʦ ʥʝ ʠ ʢʨʝʘʪʠʚʥʦʪʦ ʠʤ ʤʠʩʣʝʥʝñ. [22] ɸ ʦʩʥʦʚʥʘʪʘ 
ʧʨʠʯʠʥʘ ʟʘ ʪʘʟʠ ʥʘʨʘʩʪʚʘʱʘ ʚʲʣʥʘ ʥʘ ʧʣʘʛʠʘʪʩʪʚʘʥʝ ʚ ʘʢʘʜʝʤʠʯʥʠʪʝ ʩʨʝʜʠ ʩʝ 
ʜʲʣʞʠ ʠ ʥʘ ʬʘʢʪʘ, ʯʝ ʚ ʩʬʝʨʘʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʩʝ ʜʲʨʞʠ ʧʦʚʝʯʝ ʥʘ 
ʢʦʣʠʯʝʩʪʚʦʪʦ, ʦʪʢʦʣʢʦʪʦ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʥʘʧʠʩʘʥʠʷ ʤʘʪʝʨʠʘʣ ï ʪ.ʝ. ʠʤʘ ʥʫʞʜʘ 
ʦʪ ʧʨʦʤʝʥʠ ʚ ʪʘʟʠ ʧʦʩʦʢʘ.  
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Abstract: Plagiarism takes place in our information society and has a great impact. The 
problem with plagiarized work is growing because of the increasing number of information 
resources and the free access to them. The aim of the current work is to make a brief 
overview of some anti ï plagiarism software products, their features and their role in the 
educational process.  
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ɾɽʁʆ ʈʇɽʎʇɽ ʀɹ ʈʉɾʈʇɽɹɻɹʆɾ ʆɹ ʃʇʅʈʗʋʓʉʆɹ 
ɼʉɹʍʁʃɹ ɻ ʐɹʊʇɻɾʋɾ ʈʇ ʁʆʍʇʉʅɹʏʁʇʆʆʁ ʋɾʎʆʇʄʇɼʁʁ 

ɻ 9. ʃʄɹʊ5 

ʂʦʩʪʘ ɻʲʨʦʚ, ʊʝʦʜʦʨʘ ʂʘʜʲʥʢʦʚʘ 
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ʈʝʟʶʤʝ: ʅʘʩʪʦʷʱʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʝ ʧʦʩʚʝʪʝʥʘ ʥʘ ʥʷʢʦʠ ʥʦʚʠ ʘʩʧʝʢʪʠ ʥʘ 
ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ ʚ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ. ʇʦʢʘʟʘʥʦ ʝ 
ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʛʨʘʬʠʯʥʠʪʝ ʧʨʦʛʨʘʤʠ Dia ʠ Google SketchUp ʧʨʠ ʨʝʰʘʚʘʥʝ ʥʘ 
ʟʘʜʘʯʠ ʦʪ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʚ ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʫʯʝʙʥʘʪʘ 
ʜʠʩʮʠʧʣʠʥʘ ʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. ʈʘʟʨʘʙʦʪʢʘʪʘ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʫʯʠʪʝʣʠ 
ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ, ʦʙʫʯʝʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, 
ʧʨʦʛʨʘʤʠ Dia ʠ Google SketchUp 

ɻʳʛʞʝʞʦʡʞ. 

ʇʨʝʟ 1994 ʛ. ʚ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʠʣʠʱʘ ʙʝ ʚʲʚʝʜʝʥ ʫʯʝʙʥʠʷʪ ʧʨʝʜʤʝʪ 
ʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ). ɺ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʦʪʦ 
ʤʠʥʠʩʪʝʨʩʪʚʦ ʙʝ ʟʘʣʦʞʝʥʦ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʥʷʢʦʣʢʦ ʢʣʘʩʠʯʝʩʢʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ 
ʊʝʢʩʪʦʦʙʨʘʙʦʪʢʘ, ɽʣʝʢʪʨʦʥʥʠ ʪʘʙʣʠʮʠ, ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ, ɹʘʟʠ ʦʪ ʜʘʥʥʠ ʠ 
ʜʨ. ʇʨʠ ʧʦʨʝʜʥʘʪʘ ʩʤʷʥʘ ʥʘ ʫʯʝʙʥʠʷ ʧʣʘʥ ʠ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʚ ʙʲʣʛʘʨʩʢʦʪʦ 
ʩʨʝʜʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʟ 2000ʛ., ʫʯʝʙʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ ʀʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʘ ʟʘʜʲʣʞʠʪʝʣʥʘ ʟʘ ʠʟʫʯʘʚʘʥʝ ʚ 9. ʠ 10. ʢʣʘʩ. ʋʯʝʙʥʠʷʪ ʤʦʜʫʣ 
ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ ʝ ʧʨʝʜʚʠʜʝʥ ʟʘ ʠʟʫʯʘʚʘʥʝ ʚ 9. ʢʣʘʩ ʚ ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ 
ʧʦʜʛʦʪʦʚʢʘ ʨʘʤʢʠʪʝ ʥʘ 4 ʫʯʝʙʥʠ ʯʘʩʘ, ʘ ʚ ʧʨʦʬʠʣʠʨʘʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ï ʚ 
ʨʘʤʢʠʪʝ ʥʘ 36 ʯʘʩʘ. ɺ ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʩʝ ʠʟʫʯʘʚʘʪ ʦʩʥʦʚʥʠ 
ʧʦʥʷʪʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʥʘ ʂʦʤʧʶʪʲʨʥʘʪʘ ʛʨʘʬʠʢʘ ʢʘʢʪʦ ʠ ʥʘʯʘʣʥʦ ʟʘʧʦʟʥʘʚʘʥʝ 
ʩ ʢʦʥʢʨʝʪʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʧʨʦʛʨʘʤʠ Photoshop ʠ CorelDraw. ʇʦ ʥʘʰʝ ʤʥʝʥʠʝ 
ʦʪʜʝʣʝʥʠʪʝ 4 ʫʯʝʙʥʠ ʯʘʩʘ ʚ ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʩʘ ʢʨʘʡʥʦ 
ʥʝʜʦʩʪʘʪʲʯʥʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ.  

ʇʨʝʟ 2006 ʛ. ʙʝ ʥʘʧʨʘʚʝʥʘ ʥʦʚʘ ʧʨʦʤʷʥʘ ʥʘ ʫʯʝʙʥʠʪʝ ʧʣʘʥʦʚʝ ʠ ʫʯʝʙʥʘʪʘ 
ʜʠʩʮʠʧʣʠʥʘ ʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘʧʦʯʥʘ ʜʘ ʩʝ ʠʟʫʯʘʚʘ ʚ 
ʇʨʦʛʠʤʥʘʟʠʷʪʘ (5.-8. ʢʣʘʩ). ʆʱʝ ʚ 5. ʢʣʘʩ ʟʘʧʦʯʚʘ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʂʦʤʧʶʪʲʨʥʘ 
ʛʨʘʬʠʢʘ ʚ ʨʘʤʢʠʪʝ ʥʘ 7 ʫʯʝʙʥʠ ʯʘʩʘ. ɺ 6. ʢʣʘʩ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʪʝʤʘʪʘ 
ʧʨʦʜʲʣʞʘʚʘ ʚ ʨʘʤʢʠʪʝ ʥʘ 3 ʫʯʝʙʥʠ ʯʘʩʘ. ʇʨʝʧʦʜʘʚʘʥʝʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘ ʩ 

                                                                 
5 ʊʘʟʠ ʨʘʙʦʪʘ ʝ ʧʦʜʧʦʤʦʛʥʘʪʘ ʧʦ ʧʨʦʝʢʪ ʅʀ11-ʌʄʀ-004 ʥʘ ʧʦʜʝʣʝʥʠʝ Ăʅʘʫʯʥʘ ʠ 
ʧʨʠʣʦʞʥʘ ʜʝʡʥʦʩʪò ʧʨʠ ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠ 
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ʧʦʤʦʱʪʘ ʥʘ ʛʨʘʬʠʯʥʘʪʘ ʧʨʦʛʨʘʤʘ MS Paint. ʈʘʟʛʣʝʞʜʘʪ ʩʝ ʧʨʦʮʝʜʫʨʠʪʝ 
ʩʚʲʨʟʘʥʠ ʩ ʯʝʨʪʘʝʥʝ ʥʘ ʣʠʥʠʠ ʠ ʬʠʛʫʨʠ, ʚʤʲʢʚʘʥʝ ʥʘ ʪʝʢʩʪ ʚ ʨʠʩʫʥʢʘ, ʨʘʙʦʪʘ ʩ 
ʯʘʩʪʠ ʦʪ ʨʠʩʫʥʢʘʪʘ, ʦʧʝʨʘʮʠʠ ʩ ʠʟʦʙʨʘʞʝʥʠʷ, ʨʝʜʘʢʪʠʨʘʥʝ, ʩʢʘʥʠʨʘʥʝ ʠ 
ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ.  

ɽʜʠʥ ʧʦʜʭʦʜ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ ʚ ʯʘʩʦʚʝʪʝ ʧʦ ʀʊ ʚ 9. 
ʢʣʘʩ  

ʀʟʫʯʘʚʘʥʝʪʦ ʥʘ ʝʣʝʤʝʥʪʠ ʦʪ ʂʦʤʧʶʪʲʨʥʘʪʘ ʛʨʘʬʠʢʘ ʚ ʇʨʦʛʠʤʥʘʟʠʷʪʘ 
ʧʨʦʤʝʥʷ ʠ ʧʦʜʭʦʜʘ ʧʨʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʪʝʤʘʪʘ ʚ ʯʘʩʦʚʝʪʝ ʧʦ ʀʊ ʚ 9. ʢʣʘʩ. ɿʘ 
ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ ʩʘ ʦʪʜʝʣʝʥʠ 6 ʯʘʩʘ, ʩʲʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʪʝ ʫʢʘʟʘʥʠʷ ʥʘ 
ʄʆʄʅ [1]. ʆʯʝʚʠʜʥʦ ʝ, ʯʝ ʟʘ ʪʦʚʘ ʫʯʝʙʥʦ ʚʨʝʤʝ ʝ ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʨʘʟʫʯʘʪ 

ʩʨʘʚʥʠʪʝʣʥʦ ʩʣʦʞʥʠ ʧʨʦʛʨʘʤʠ ʢʘʪʦ Photoshop ʠ CorelDraw. ʂʘʪʦ ʧʨʠʙʘʚʠʤ 
ʧʨʦʙʣʝʤʠʪʝ ʩ ʣʠʮʝʥʟʠʨʘʥʝʪʦ ʠ ʩʨʘʚʥʠʪʝʣʥʦ ʚʠʩʦʢʘʪʘ ʮʝʥʘ ʥʘ ʧʦ-ʛʦʨʝ 
ʧʦʩʦʯʝʥʠʪʝ ʧʨʦʛʨʘʤʥʠ ʧʨʦʜʫʢʪʠ, ʩʪʘʚʘ ʷʩʥʦ, ʯʝ ʝ ʧʦ-ʨʘʟʫʤʥʦ ʪʝ ʜʘ ʩʝ ʠʟʫʯʘʚʘʪ 
ʚ ʧʨʦʬʠʣʠʨʘʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʀʊ. ɺ [2] ʩʤʝ ʧʦʩʦʯʠʣʠ ʝʜʠʥ ʧʦʜʭʦʜ ʟʘ 
ʠʟʫʯʘʚʘʥʝ ʥʘ ʀʊ ʚ ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʚ 9. ʢʣʘʩ. ʍʘʨʘʢʪʝʨʥʦ ʟʘ ʥʝʛʦ ʝ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪ.ʥʘʨ. Ăʩʚʦʙʦʜʝʥò ʩʦʬʪʫʝʨ. ʊʘʢʘ ʦʪʧʘʜʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʦʪ 
ʣʠʮʝʥʟʠʨʘʥʝʪʦ ʠ ʟʘʧʣʘʱʘʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʥʠʪʝ ʧʨʦʜʫʢʪʠ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ 
ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ʋʯʝʥʠʮʠʪʝ ʧʦʧʘʜʘʪ ʚ Ăʝʩʪʝʩʪʚʝʥʘʪʘò ʩʠ ʩʨʝʜʘ ʢʘʪʦ ʩʚʘʣʷʪ 
ʥʝʦʙʭʦʜʠʤʠʷ ʩʦʬʪʫʝʨ ʦʪ ʀʥʪʝʨʥʝʪ, ʨʘʟʫʯʘʚʘʪ ʛʦ ʠ ʠʟʧʦʣʟʚʘʪ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 
ʢʦʥʢʨʝʪʥʠ ʧʨʠʣʦʞʥʠ ʟʘʜʘʯʠ. ʊʦʟʠ ʧʨʦʮʝʩ ʝ ʜʝʤʦʥʩʪʨʠʨʘʥ ʚ [2] ʟʘ ʨʘʟʫʯʘʚʘʥʝ 
ʥʘ ʨʘʟʣʠʯʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. ɼʨʫʛʘ ʚʘʞʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ 
ʧʨʝʜʣʘʛʘʥʠʷ ʧʦʜʭʦʜ ʝ ʥʘʩʠʱʘʥʝʪʦ ʥʘ ʫʯʝʙʥʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʫʯʝʥʠʮʠʪʝ ʩʲʩ 
ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ ʧʦ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʫʯʝʙʥʠ ʧʨʦʝʢʪʠ. ʆʙʠʢʥʦʚʝʥʦ ʧʨʠ 
ʠʟʫʯʘʚʘʥʝ ʥʘ ʦʪʜʝʣʝʥ ʫʯʝʙʝʥ ʤʦʜʫʣ ʩʝ ʨʘʟʨʘʙʦʪʚʘʪ ʜʚʘ ʠʣʠ ʪʨʠ ʧʨʦʝʢʪʘ. ʊʘʢʘ 
ʚ ʦʙʫʯʝʥʠʝʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘ ʪʝʭʥʠʢʘʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ ʠʟʚʝʩʪʥʘ ʢʘʪʦ ñʫʯʝʥʝ 
ʯʨʝʟ ʧʨʘʚʝʥʝò (ñLearning by doingò), ʢʦʷʪʦ ʝ ʟʘʜʲʣʞʠʪʝʣʥʘ ʧʨʠ ʠʟʫʯʘʚʘʥʝ ʥʘ 
ʪʝʭʥʦʣʦʛʠʯʥʠ ʫʯʝʙʥʠ ʜʠʩʮʠʧʣʠʥʠ.  

ʇʨʝʜʣʘʛʘʥʠʷʪ ʧʦʜʭʦʜ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ e ʦʧʠʩʘʥ ʚ [2], 
ʢʘʪʦ ʝ ʟʘʣʦʞʝʥʦ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʜʚʝ ʩʨʘʚʥʠʪʝʣʥʦ ʥʝʩʣʦʞʥʠ ʢʦʤʧʶʪʲʨʥʠ 
ʛʨʘʬʠʯʥʠ ʧʨʦʛʨʘʤʠ ï Dia ʠ Google SketchUp. 

ʇʨʦʛʨʘʤʘʪʘ ʟʘ ʢʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ Dia ʝ ʩʲʟʜʘʜʝʥʘ ʦʪ ʰʚʝʜʩʢʠʷ 
ʧʨʦʛʨʘʤʠʩʪ ɸʣʝʢʩʘʥʜʲʨ ʃʘʨʩʦʥ. Dia ʝ ʩʲʩ ʩʚʦʙʦʜʝʥ ʣʠʮʝʥʟ (Open Source) ʠ 
ʨʘʙʦʪʠ ʩ ʚʩʠʯʢʠ ʘʢʪʫʘʣʥʠ ʚʝʨʩʠʠ ʥʘ ʦʧʝʨʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ Windows ï XP, 
Vista, 7. ʀʤʘ ʛʦʣʝʤʠʥʘ 17,6 ʄɺ ʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʪʝʛʣʝʥʘ ʩʚʦʙʦʜʥʦ ʦʪ 
ʀʥʪʝʨʥʝʪ.  

ʇʨʦʛʨʘʤʘʪʘ Dia ʝ ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʚʝʢʪʦʨʥʘ ʛʨʘʬʠʢʘ ʠ ʠʤʘ 
ʦʧʨʦʩʪʝʥ ʠ ʣʝʩʝʥ ʟʘ ʨʘʟʙʠʨʘʥʝ ʠʥʪʝʨʬʝʡʩ. ʇʨʠʪʝʞʘʚʘ ʨʘʟʣʠʯʥʠ ʠʥʩʪʨʫʤʝʥʪʠ 
ʟʘ ʯʝʨʪʘʥʝ, ʢʦʠʪʦ ʤʦʞʝʤ ʜʘ ʨʘʟʜʝʣʠʤ ʫʩʣʦʚʥʦ ʥʘ ʥʷʢʦʣʢʦ ʛʨʫʧʠ. ʇʲʨʚʘʪʘ ʛʨʫʧʘ 
ʩʘ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʛʝʦʤʝʪʨʠʯʥʠ ʬʠʛʫʨʠ: ʢʫʪʠʷ, ʝʣʠʧʩʘ, 
ʤʥʦʛʦʲʛʲʣʥʠʢ, ʌʦʨʤʠ ʥʘ ɹʝʟʠʝ, ʣʠʥʠʷ, ʜʲʛʘ, ʟʠʛ-ʟʘʛ ʣʠʥʠʷ, ʥʘʯʫʧʝʥʘ ʣʠʥʠʷ, 
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ʣʠʥʠʷ ʥʘ ɹʝʟʠʝ. ɺ ʜʨʫʛʘ ʛʨʫʧʘ ʩʘ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʪʝʢʩʪ ʊʝxt, 
Text edit ʠ Outline. ʀʥʩʪʨʫʤʝʥʪʲʪ ʟʘ ʋʚʝʣʠʯʘʚʘʥʝ ʫʣʝʩʥʷʚʘ ʠʟʯʝʨʪʘʚʘʥʝʪʦ ʥʘ 
ʯʝʨʪʝʞʠ ʩ ʤʘʣʲʢ ʨʘʟʤʝʨ, ʢʘʪʦ ʚ ʣʝʥʪʘʪʘ ʩ ʠʥʩʪʨʫʤʝʥʪʠ ʠʤʘ ʜʦʧʲʣʥʠʪʝʣʥʠ 
ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʪʜʘʣʝʯʘʚʘʥʝ ʠ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʯʝʨʪʝʞʘ ʚ ʩʨʝʜʘʪʘ ʥʘ 
ʩʪʨʘʥʠʮʘʪʘ. ɸʢʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʤʲʢʥʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʯʝʨʪʝʞʘ, ʩʝ ʠʟʧʦʣʟʚʘ 
ʠʥʩʪʨʫʤʝʥʪʘ ʀʟʦʙʨʘʞʝʥʠʝ, ʩʣʝʜ ʢʘʪʦ ʩʝ ʧʦʩʦʯʠ ʘʜʨʝʩʘ ʥʘ ʬʘʡʣʘ ʩʲʜʲʨʞʘʰ 
ʠʟʦʙʨʘʞʝʥʠʝʪʦ. 

ʇʦʩʣʝʜʥʘʪʘ ʛʨʫʧʘ ʠʥʩʪʨʫʤʝʥʪʠ ʩʣʫʞʘʪ ʟʘ ʧʨʝʤʝʩʪʚʘʥʝ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ 
ʦʙʝʢʪʠʪʝ ʚ ʯʝʨʪʦʞʥʘʪʘ ʦʙʣʘʩʪ. ʀʥʩʪʨʫʤʝʥʪʲʪ ʇʦʟʠʮʠʦʥʠʨʘʥʝ ʧʨʝʤʝʩʪʚʘ 
ʯʝʨʪʦʞʥʘʪʘ ʦʙʣʘʩʪ ʚ ʧʦʩʦʢʘ, ʠʟʙʨʘʥʘ ʦʪ ʥʘʩ. ʇʨʠʣʦʞʠʤʦʩʪʪʘ ʤʫ ʝ ʥʝʦʙʭʦʜʠʤʘ 
ʧʨʠ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʯʝʨʪʝʞʠ ʩ ʧʦ-ʛʦʣʝʤʠ ʨʘʟʤʝʨʠ ʠ ʩʝ ʥʘʣʘʛʘ ʦʙʭʦʞʜʘʥʝ ʧʦ 
ʜʲʣʞʠʥʘ ʠʣʠ ʚʠʩʦʯʠʥʘ ʥʘ ʦʙʣʘʩʪʪʘ. ʇʨʦʤʷʥʘ ʥʘ ʦʙʝʢʪ ʝ ʠʥʩʪʨʫʤʝʥʪʲʪ, ʯʨʝʟ 
ʢʦʡʪʦ ʤʦʞʝʤ ʜʘ ʧʨʝʤʝʩʪʠʤ ʦʙʝʢʪ ʦʪ ʯʝʨʪʝʞʘ ʠʣʠ ʜʘ ʧʨʦʤʝʥʠʤ ʥʝʛʦʚʘʪʘ 
ʬʦʨʤʘ. 

ɺ Dia ʣʝʩʥʦ ʩʝ ʨʘʙʦʪʠ ʩ ʪ.ʥʘʨ. ʩʣʦʝʚʝ. ʊʝ ʩʘ ʤʥʦʛʦ ʚʘʞʝʥ ʠʥʩʪʨʫʤʝʥʪ ʥʘ 
ʛʨʘʬʠʯʥʠʪʝ ʧʨʦʛʨʘʤʠ, ʟʘʱʦʪʦ ʯʨʝʟ ʪʷʭ ʤʦʞʝ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʯʝʨʪʝʞ ʥʘ ʥʷʢʦʣʢʦ 
ʥʠʚʘ. ʈʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʩʣʦʝʚʝʪʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʜʨʝʜʠ ʚ ʧʦʜʭʦʜʷʱ ʟʘ 
ʨʘʟʛʣʝʞʜʘʥʝ ʚʠʜ. ʂʦʣʢʦʪʦ ʩʣʦʷʪ ʝ ʧʦ-ʚʠʩʦʢʦ, ʪʦʣʢʦʚʘ ʦʙʝʢʪʠʪʝ ʚ ʥʝʛʦ ʠʟʧʣʫʚʘʪ 
ʥʘʡ-ʦʪʛʦʨʝ ʠ ʩʘ ʧʦ-ʚʠʜʠʤʠ. ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʩʣʦʷ ʩʝ 
ʠʟʚʲʨʰʚʘ ʦʪ ʟʝʣʝʥʠʪʝ ʩʪʨʝʣʢʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʛʦʨʥʘʪʘ ʯʘʩʪ ʥʘ ʧʘʥʝʣʘ Layers 
(ʉʣʦʝʚʝ). ʉ ʪʷʭ ʝʜʠʥ ʩʣʦʡ ʤʦʞʝ ʜʘ ʩʝ ʠʟʜʠʛʥʝ ʠʣʠ ʩʧʫʩʥʝ ʩʧʨʷʤʦ ʦʩʪʘʥʘʣʠʪʝ. 

ʉʣʝʜ ʟʘʧʦʟʥʘʚʘʥʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʩ ʦʩʥʦʚʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ Dia ʚ ʜʚʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʫʯʝʙʥʠ ʯʘʩʘ ʫʯʝʥʠʮʠʪʝ ʨʘʟʨʘʙʦʪʚʘʪ ʧʨʦʝʢʪʠ ʩ ʥʝʷ. ʇʲʨʚʠʷʪ 
ʧʨʦʝʢʪ ʝ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʯʝʨʪʝʞ ʥʘ ʧʣʘʥ ʟʘ ʝʚʘʢʫʘʮʠʷ ʥʘ ʫʯʠʣʠʱʝ ʧʨʠ 
ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ, ʘ ʚʪʦʨʠʷʪ ï ʟʘ ʠʟʯʝʨʪʘʚʘʥʝ ʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 
ʢʚʘʜʨʘʪʥʦ ʫʨʘʚʥʝʥʠʝ. 

ɼʨʫʛʘ ʛʨʘʬʠʯʥʘ ʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʩʝ ʠʟʫʯʘʚʘ ʚ 9. ʢʣʘʩ ʝ Google SketchUp. ʊ ̫
ʝ ʧʨʦʛʨʘʤʘ ʟʘ ʩʲʟʜʘʚʘʥʝ, ʨʝʜʘʢʪʠʨʘʥʝ, ʤʦʜʝʣʠʨʘʥʝ ʠ ʩʧʦʜʝʣʷʥʝ ʥʘ 
ʪʨʠʠʟʤʝʨʥʠ ʦʙʝʢʪʠ (3D). ʉ ʥʝʡʥʘ ʧʦʤʦʱ ʤʦʞʝ ʣʝʩʥʦ ʠ ʙʲʨʟʦ ʜʘ ʩʝ ʩʲʟʜʘʚʘʪ ʠ 
ʦʙʨʘʙʦʪʚʘʪ ʪʨʠʠʟʤʝʨʥʠ ʛʨʘʬʠʢʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʝ ʣʝʩʥʦ ʠ 
ʫʜʦʙʥʦ, ʧʦʥʝʞʝ ʨʘʙʦʪʥʘʪʘ ʩʨʝʜʘ ʩʝ ʜʦʙʣʠʞʘʚʘ ʜʦ ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʜʨʫʛʠʪʝ 
ʛʨʘʬʠʯʥʠ ʧʨʦʛʨʘʤʠ, ʢʦʠʪʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʚ ʯʘʩʦʚʝʪʝ ʧʦ ʀʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ. ʉʣʝʜ ʟʘʧʦʟʥʘʚʘʥʝʪʦ ʩ Google SketchUp, ʫʯʝʥʠʮʠʪʝ ʨʘʟʨʘʙʦʪʚʘʪ ʩ 
ʥʝʡʥʘ ʧʦʤʦʱ ʧʨʦʝʢʪ ʥʘ ʪʝʤʘ: Ăɼʦʤ ʚ ʧʨʠʨʦʜʘʪʘò. 

ʉʞʙʤʡʠʙʯʡʸ ʦʙ ʠʙʝʙʰʡ ʧʫ ʥʧʝʬʤʙ ʃʧʥʨʷʫʳʩʦʙ ʜʩʙʭʡʣʙ ʛ ʰʙʪʧʛʞʫʞ ʨʧ ʁʋ ʛ 
9. ʣʤʙʪ. 

ʊʫʢ ʱʝ ʦʧʠʰʝʤ ʨʝʰʝʥʠʷ ʥʘ ʜʚʝ ʟʘʜʘʯʠ ʦʪ ʤʦʜʫʣʘ ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ, 
ʢʦʠʪʦ ʩʝ ʨʝʰʘʚʘʪ ʚ ʯʘʩʦʚʝʪʝ ʧʦ ʀʊ ʚ 9. ʢʣʘʩ.  
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ʀʙʝʙʰʙ 1. ʉ ʧʨʦʛʨʘʤʘʪʘ Google SketchUp, ʩʲʟʜʘʡʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ 
ʪʨʠʠʟʤʝʨʥʠʪʝ ʪʝʣʘ: 

- ʧʨʘʚ ʢʨʲʛʦʚ ʮʠʣʠʥʜʲʨ; 

- ʧʨʘʚʠʣʥʘ ʯʝʪʠʨʠʲʛʲʣʥʘ ʧʠʨʘʤʠʜʘ; 

- ʧʨʘʚʠʣʥʘ ʧʝʪʦʲʛʲʣʥʘ ʧʠʨʘʤʠʜʘ. 

ʀʟʧʦʣʟʚʘʡʪʝ ʠʥʩʪʨʫʤʝʥʪʘ Paint Bucket, ʟʘ ʜʘ ʟʘʧʲʣʥʠʪʝ ʩ ʮʚʷʪ ʚʩʷʢʘ ʦʪ 
ʩʪʨʘʥʠʪʝ ʥʘ ʠʟʯʝʨʪʘʥʠʪʝ ʪʝʣʘ. 

 

ɿʘ ʜʘ ʧʦʩʪʨʦʠʤ ʬʠʛʫʨʘʪʘ ʧʨʘʚ ʢʨʲʛʦʚ ʮʠʣʠʥʜʲʨ ʱʝ ʠʟʧʦʣʟʚʘʤʝ ʥʘʙʦʨ ʦʪ 
ʠʥʩʪʨʫʤʝʥʪʠ. ɿʘʧʦʯʚʘʤʝ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘ circle. ʊʦʡ ʱʝ ʥʠ 
ʧʦʩʣʫʞʠ ʟʘ ʧʦʩʪʨʦʷʚʘʥʝ ʦʩʥʦʚʘʪʘ ʥʘ ʮʠʣʠʥʜʲʨʘ, ʢʦʷʪʦ ʝ ʢʨʲʛ. ʆʪ ʤʝʥʶʪʦ Draw 
ʠʟʙʠʨʘʤʝ ʠʥʩʪʨʫʤʝʥʪʘ circle (ʌʠʛ. 1ʘ) ʠ ʧʦʩʪʨʦʷʚʘʤʝ ʢʨʲʛʘ (ʌʠʛ. 1ʙ). ʉʣʝʜ ʢʘʪʦ 
ʩʤʝ ʛʦ ʥʘʯʝʨʪʘʣʠ ʪʨʷʙʚʘ ʜʘ ʧʨʠʜʘʜʝʤ ʦʙʝʤ ʥʘ ʬʠʛʫʨʘʪʘ. ʊʦʚʘ ʣʝʩʥʦ ʩʪʘʚʘ ʩ 
ʠʥʩʪʨʫʤʝʥʪʘ Push/Pull ʦʪ ʤʝʥʶʪʦ Tools (ʬʠʛ. 1ʚ), ʢaʪʦ ʩ ʥʝʛʦ ʚʩʷʢʘ ʟʘʪʚʦʨʝʥʘ 
ʬʠʛʫʨʘ ʣʝʩʥʦ ʤʦʞʝ ʜʘ ʧʨʠʜʦʙʠʝ ʦʙʝʤ (3D). ʇʦʩʣʝʜʥʦʪʦ ʜʝʡʩʪʚʠʝ ʝ 
ʦʮʚʝʪʷʚʘʥʝʪʦ ʥʘ ʮʠʣʠʥʜʲʨʘ. ɿʘ ʮʝʣʪʘ ʠʟʧʦʣʟʚʘʤʝ ʠʥʩʪʨʫʤʝʥʪʘ Paint Bucket 

 ʠ ʤʫ ʟʘʜʘʚʘʤʝ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪ ʦʪ ʥʘʩ ʮʚʷʪ (ʬʠʛ. 1ʛ). 

 

ʌʠʛʫʨʘ 1. 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ, ʢʦʷʪʦ ʱʝ ʥʘʯʝʨʪʘʝʤ ʝ ʧʨʘʚʠʣʥʘ ʯʝʪʠʨʠʲʛʲʣʥʘ 
ʧʠʨʘʤʠʜʘ (ʬʠʛ. 2ʘ). ɿʘʧʦʯʚʘʤʝ ʩ ʠʥʩʪʨʫʤʝʥʪʘ Polygon, ʢʦʡʪʦ ʠʟʙʠʨʘʤʝ ʦʪ 
ʤʝʥʶʪʦ Draw (ʬʠʛ. 2ʙ). ɺ ʣʝʥʪʘʪʘ ʩʪʘʪʫʩ ʟʘʜʘʚʘʤʝ ʙʨʦʷ ʥʘ ʩʪʨʘʥʠʪʝ ʦʪ 
ʢʣʘʚʠʘʪʫʨʘʪʘ (ʬʠʛ. 2ʚ) ʠ ʥʘʪʠʩʢʘʤʝ Enter. ɺ ʩʣʫʯʘʷ ʩʪʨʘʥʠʪʝ ʩʘ ʯʝʪʠʨʠ. 
ʀʟʯʝʨʪʘʚʘʤʝ ʦʩʥʦʚʘʪʘ, ʢʦʷʪʦ ʝ ʢʚʘʜʨʘʪ (ʬʠʛ. 2ʛ). ʆʪ ʤʝʥʶʪʦ Draw ʠʟʙʠʨʘʤʝ 
ʠʥʩʪʨʫʤʝʥʪʘ Line.  

ʆʪ ʮʝʥʪʲʨʘ ʥʘ ʦʩʥʦʚʘʪʘ ʠʟʜʠʛʘʤʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨ, ʢʨʘʷ ʥʘ ʢʦʡʪʦ ʱʝ ʝ ʚʲʨʭʘ 
ʥʘ ʧʠʨʘʤʠʜʘʪʘ (ʬʠʛ. 2ʜ). ʀʟʯʝʨʪʘʚʘʤʝ ʯʝʪʠʨʠʪʝ ʩʪʨʘʥʠ ʥʘ ʬʠʛʫʨʘʪʘ. ɿʘʜʘʚʘʤʝ 
ʦʙʝʤʘ ʡ (ʬʠʛ. 2ʝ). ʇʦʩʣʝʜʥʘʪʘ ʩʪʲʧʢʘ ʝ ʦʮʚʝʪʷʚʘʥʝʪʦ ʡ ʩ ʠʥʩʪʨʫʤʝʥʪʘ Paint 

Bucket . 
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ʌʠʛʫʨʘ 2. 

 

ʌʠʛʫʨʘ 3. 

ʇʦʩʣʝʜʥʘʪʘ ʬʠʛʫʨʘ, ʢʦʷʪʦ ʱʝ ʥʘʯʝʨʪʘʝʤ ʝ ʧʨʘʚʠʣʥʘ ʧʝʪʦʲʛʲʣʥʘ ʧʠʨʘʤʠʜʘ. 
ɿʘʧʦʯʚʘʤʝ ʩ ʠʥʩʪʨʫʤʝʥʪʘ Polygon. ʊʦʟʠ ʧʲʪ ʚ ʣʝʥʪʘʪʘ ʟʘ ʩʲʩʪʦʷʥʠʷ 
ʚʲʚʝʞʜʘʤʝ 5 ʟʘ ʙʨʦʡ ʥʘ ʩʪʨʘʥʠʪʝ. ʀʟʯʝʨʪʘʚʘʤʝ ʦʩʥʦʚʘʪʘ, ʢʦʷʪʦ ʝ ʧʝʪʦʲʛʲʣʥʠʢ 
(ʬʠʛ.3ʘ). ʉ ʠʥʩʪʨʫʤʝʥʪʘ Line ʠʟʜʠʛʘʤʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʦʪ ʮʝʥʪʲʨʘ ʥʘ ʦʩʥʦʚʘʪʘ, 
ʢʨʘʷ ʥʘ ʢʦʡʪʦ ʱʝ ʝ ʚʲʨʭʲʪ ʥʘ ʧʠʨʘʤʠʜʘʪʘ. ʇʦʩʪʨʦʷʚʘʤʝ ʧʝʪʪʝ ʩʪʨʘʥʠ (ʬʠʛ. 3ʙ). 
ʇʨʠʜʘʚʘʤʝ ʪʨʠʠʟʤʝʨʝʥ ʚʠʜ ʥʘ ʧʠʨʘʤʠʜʘʪʘ. ʇʦʩʣʝʜʥʘ ʩʪʲʧʢʘ ʝ ʦʮʚʝʪʷʚʘʥʝʪʦ ʡ 
ʩ ʞʝʣʘʥʠʷʪ ʦʪ ʥʘʩ ʮʚʷʪ (ʬʠʛ. 3ʚ). ʂʨʘʡʥʠʷʪ ʨʝʟʫʣʪʘʪ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 
ʟʘʜʘʯʘʪʘ ʝ ʧʨʝʜʩʪʘʚʝʥ ʥʘ (ʬʠʛ. 3ʛ). 
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ʀʙʝʙʰʙ 2. ʉ ʧʨʦʛʨʘʤʘʪʘ Dia ʩʲʟʜʘʡʪʝ ʜʠʘʛʨʘʤʘ, ʩʲʩʪʦʷʱʘ ʩʝ ʦʪ 3 ʩʣʦʷ, 
ʢʦʷʪʦ ʧʦʢʘʟʚʘ ʠʥʪʝʨʥʝʪ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʚʘʰʝʪʦ ʫʯʠʣʠʱʝ ʠ ʜʦʩʪʘʚʯʠʢʘ ʥʘ 
ʫʩʣʫʛʘ. ɼʠʘʛʨʘʤʘʪʘ ʜʘ ʠʤʘ ʩʣʝʜʥʘʪʘ ʩʪʨʫʢʪʫʨʘ: 

ʉ ʨʘʙʦʪʥʠʷʪ ʣʠʩʪ Cisco-ʩʙʠʦʡ ʠʟʯʝʨʪʘʡʪʝ ʩʛʨʘʜʠʪʝ ʚ ʥʘʡ-ʜʦʣʥʠʷʪ ʢʨʘʡ ʥʘ 
ʜʠʘʛʨʘʤʘʪʘ; 

ʉ ʨʘʙʦʪʥʠʷʪ ʣʠʩʪ Cisco-ʣʧʥʨʷʫʩʡ ʦʙʦʟʥʘʯʝʪʝ ʢʦʤʧʶʪʨʠʪʝ ʜʦʩʪʘʚʯʠʢ ʠ 
ʫʯʠʣʠʱʝʥ ʩʲʨʚʲʨ ʠ ʛʠ ʩʚʲʨʞʝʪʝ ʩ ʣʠʥʠʷ ʚʲʚ ʚʪʦʨʠʷ ʩʣʦʡ ʥʘ ʜʠʘʛʨʘʤʘʪʘ; 

ɺ ʪʨʝʪʠʷʪ ʩʣʦʡ ʚʲʚʝʜʝʪʝ ʪʝʢʩʪʦʚʠ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ ʩʛʨʘʜʠʪʝ ʠ ʢʦʤʧʶʪʨʠʪʝ. 
 

ʉʪʘʨʪʠʨʘʤʝ ʧʨʦʛʨʘʤʘʪʘ Dia. ʆʪ ʤʝʥʶʪʦ ʀʟʛʣʝʜ ʠʟʙʠʨʘʤʝ Show Layers 
(ʬʠʛ. 4ʘ). ʆʪ ʜʷʩʥʦ ʥʘ ʨʘʙʦʪʥʠʷʪ ʣʠʩʪ ʩʝ ʧʦʷʚʷʚʘ ʩʧʠʩʲʢʘ ʩ layers (ʬʠʛ. 4ʙ). 
ɿʘʜʘʚʘʤʝ ʪʨʠ ʩʣʦʷ. ʊʦʚʘ ʩʪʘʚʘ ʢʘʪʦ ʦʪ ʤʝʥʶʪʦ Layers ʠʟʙʝʨʝʤ Add Layer 
(ʬʠʛ. 4ʚ). ʉʣʝʜ ʪʦʚʘ ʦʪ ʤʝʥʶʪʦ Cisco-ʩʙʠʦʡ (ʬʠʛ. 4ʛ), ʠʟʯʝʨʪʘʚʘʤʝ ʩʛʨʘʜʠ ʚ 
ʥʘʡ-ʜʦʣʥʠʷʪ ʩʣʦʡ ʥʘ ʜʠʘʛʨʘʤʘʪʘ. ʆʪ ʤʝʥʶʪʦ Cisco-ʣʧʥʨʷʫʩʡ ʠʟʙʠʨʘʤʝ 
ʣʧʥʨʷʫʳʩ-ʝʧʪʫʙʛʰʡʣ ʠ ʣʧʥʨʷʫʳʩ-ʪʳʩʛʳʩ (ʬʠʛ. 4ʜ). ʇʦʩʪʘʚʷʤʝ ʛʠ ʥʘ 
ʨʘʙʦʪʥʠʷʪ ʣʠʩʪ. ʉʣʝʜʚʘʱʘ ʩʪʲʧʢʘ ʝ ʜʘ ʩʝʣʝʢʪʠʨʘʤʝ ʚʪʦʨʠʷʪ ʩʣʦʡ. ʆʪ ʤʝʥʶʪʦ 
ʀʥʩʪʨʫʤʝʥʪʠ ʠʟʙʠʨʘʤʝ (ʬʠʛ. 5ʘ) ʠ ʛʠ ʩʚʲʨʟʚʘʤʝ (ʬʠʛ. 5ʙ). ʇʦʩʣʝ ʠʟʙʠʨʘʤʝ 
ʪʨʝʪʠʷʪ ʩʣʦʡ ʠ ʚʲʚʝʞʜʘʤʝ ʪʝʢʩʪʦʚʦʪʦ ʦʟʥʘʯʝʥʠʝ. ʊʦʚʘ ʩʪʘʚʘ ʣʝʩʥʦ ʩ 

ʠʥʩʪʨʫʤʝʥʪʘ . ʂʨʘʡʥʠʷʪ ʨʝʟʫʣʪʘʪ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʟʘʜʘʯʘʪʘ ʝ 
ʧʨʝʜʩʪʘʚʝʥʦ ʥʘ (ʬʠʛ. 5ʚ). 

 

ʌʠʛʫʨʘ 4. 
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ʌʠʛʫʨʘ 5. 

ʇʨʝʜʩʪʘʚʝʥʠʷʪ ʧʦ-ʛʦʨʝ ʥʦʚ ʧʦʜʭʦʜ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ ʚ 
9 ʢʣʘʩ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʠʣʠʘɦ ʩʝ ʨʝʘʣʠʟʠʨʘ ʦʪ ʫʯʝʙʥʘʪʘ 2011/2012 ʛʦʜ. ʇʨʝʟ 
ʦʢʪʦʤʚʨʠ 2011 ʛʦʜ. ʙʷʭʘ ʦʨʛʘʥʠʟʠʨʘʥʠ ʦʙʫʯʠʪʝʣʥʠ ʩʝʤʠʥʘʨʠ ʩ ʥʘʜ 200 ʫʯʠʪʝʣʠ 
ʦʪ ʇʣʦʚʜʠʚʩʢʘ, ʇʘʟʘʨʜʞʠʰʢʘ ʠ ʂʲʨʜʞʘʣʠʡʩʢʘ ʦʙʣʘʩʪʠ. ʅʘ ʪʝʟʠ ʩʝʤʠʥʘʨʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʙʷʭʘ ʟʘʧʦʟʥʘʪʠ ʩ ʥʦʚʠʪʝ ʤʦʤʝʥʪʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʀʊ ʚ 9 ʠ 10 
ʢʣʘʩ, ʢʘʪʦ ʩʧʝʮʠʘʣʥʦ ʚʥʠʤʘʥʠʝ ʙʝ ʦʙʲʨʥʘʪʦ ʥʘ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʧʦ-ʛʦʨʝ 
ʪʝʤʘʪʠʢʘ. ʇʨʝʟ ʘʧʨʠʣ ʠ ʤʘʡ ʩʝ ʧʨʝʜʚʠʞʜʘ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʥʦʚʠ ʩʝʤʠʥʘʨʠ, ʥʘ 
ʢʦʠʪʦ ʫʯʠʪʝʣʠʪʝ ʱʝ ʩʧʦʜʝʣʷʪ ʩʚʦʝʪʦ ʤʥʝʥʠʝ ʟʘ ʧʨʝʜʣʘʛʘʥʦʪʦ ʫʯʝʙʥʦ 
ʩʲʜʲʨʞʘʥʠʝ. ʇʦ ʜʘʥʥʠ ʥʘ ʠʟʜʘʪʝʣʩʪʚʦ Ăʀʟʢʫʩʪʚʘò ʚ ʩʪʨʘʥʘʪʘ ʩʘ ʧʨʦʜʘʜʝʥʠ ʥʘʜ 
2000 ʝʢʟʝʤʧʣʷʨʘ ʦʪ ʫʯʝʙʥʦʪʦ ʧʦʤʘʛʘʣʦ [2], ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 
3000 ʫʯʝʥʠʮʠ ʩʝ ʦʙʫʯʘʚʘʪ ʧʦ ʥʝʛʦ. ʄʦʞʝ ʜʘ ʩʝ ʩʯʠʪʘ, ʯʝ ʪʦʚʘ ʝ ʧʨʝʜʩʪʘʚʠʪʝʣʥʘ 
ʠʟʚʘʜʢʘ ʦʪ ʜʝʚʝʪʦʢʣʘʩʥʠʮʠʪʝ ʚ ɹʲʣʛʘʨʠʷ ʠ ʱʝ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʚ ʢʨʘʷ ʥʘ 
ʫʯʝʙʥʘʪʘ ʛʦʜʠʥʘ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ ʩʲʦʪʚʝʪʥʠʪʝ ʠʟʚʦʜʠ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʥʦʚʦʪʦ 
ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʧʦ ʀʊ ʟʘ 9 ʢʣʘʩ.  
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ONE APPROACH TO TEACHING COMPUTER GRAPHICS CLASSES IN 
INFORMATION TECHNOLOGY 9. CLASS 

Kosta Garov, Teodora Kadankova 

Abstract: This paper is devoted to some new aspects of the teaching of computer graphics in 
high school. It is shown the use of graphic programs Dia and Google SketchUp for solving 
problems of curriculum in compulsory education in Information Technology Course. The 
development is designed for teachers of information technology. 
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ʌʐʁʄʁʒʆʁ ʈʉʇɾʃʋʁ ʐʉɾʀ ETWINNING 

ɼʘʥʠʝʣʘ ɼʠʤʠʪʨʦʚʘ 

ʇʋ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ, ʌʄʀ- ʜʦʢʪʦʨʘʥʪ ʚ ʢʘʪʝʜʨʘ Ăʂʦʤʧʶʪʲʨʥʠ ʊʝʭʥʦʣʦʛʠʠñ 
daniela_dimitrova99@abv.bg 

ʈʝʟʶʤʝ: ʅʘʩʪʦʷʱʠʷʪ ʜʦʢʣʘʜ ʝ ʧʦʩʚʝʪʝʥ ʥʘ ʦʧʠʪʘ ʯʨʝʟ ɽʚʨʦʧʝʡʩʢʘʪʘ ʫʯʠʣʠʱʥʘ 
ʤʨʝʞʘ6 eTwinning7, ʜʘ ʥʘʣʦʞʠ ʧʨʦʝʢʪʥʦïʦʨʠʝʥʪʠʨʘʥʠʷ ʤʦʜʝʣ ʧʨʠ ʨʘʙʦʪʘ ʩ 
ʫʯʝʥʠʮʠʪʝ ʚ ɽʚʨʦʧʝʡʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. ʉ ʧʨʠʚʣʠʯʘʥʝʪʦ ʥʘ ʧʘʨʪʥʴʦʨʠ (ʫʯʠʪʝʣʠ ʠ 
ʫʯʝʥʠʮʠʪʝ ʠʤ) ʦʪ ʜʨʫʛʘ ʝʚʨʦʧʝʡʩʢʘ ʜʲʨʞʘʚʘ ʩʝ ʩʲʟʜʘʚʘʪ ʫʩʣʦʚʠʷ ʟʘ ʩʚʦʙʦʜʝʥ ʠʟʙʦʨ 
ʥʘ ʪʝʤʘʪʘ ʠ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʨʦʝʢʪ ʧʦʩʨʝʜʩʪʚʦʤ ʫʯʝʙʥʠʷ ʧʨʝʜʤʝʪ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʀʥʪʝʨʥʝʪ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʧʨʦʝʢʪʠ, etwinning, ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʥʘʚʘʪʝʣʥʘ 
ʘʢʪʠʚʥʦʩʪ; 

1. ɻʳʛʞʝʞʦʡʞ. 

ʉʲʩ ʩʪʘʨʪʲʪ ʥʘ ʇʨʦʛʨʘʤʘʪʘ "ʋʯʝʥʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ" ʧʨʝʟ ʷʥʫʘʨʠ 2007 ʛ., 
eTwinning ʙʝ ʦʙʦʩʦʙʝʥ ʢʘʪʦ ʯʘʩʪ ʦʪ ʩʝʢʪʦʨʥʘʪʘ ʧʨʦʛʨʘʤʘ ʂʦʤʝʥʩʢʠ8, ʘ 
ʅʘʮʠʦʥʘʣʥʦʪʦ ʟʚʝʥʦ ʟʘ ʢʦʦʨʜʠʥʘʮʠʷ ʧʦ eTwinning ʝ ʚʝʯʝ ʬʫʥʢʮʠʦʥʘʣʥʘ 
ʝʜʠʥʠʮʘ ʚ ʦʪʜʝʣ "ʉʲʧʲʪʩʪʚʘʱʠ ʜʝʡʥʦʩʪʠ" ʥʘ ʎʝʥʪʲʨʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 
ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ. 

eTwinning ʧʨʝʜʦʩʪʘʚʷ ʥʘ ʟʘʝʪʠʪʝ ʩ ʚʲʟʧʠʪʘʥʠʝʪʦ ʠ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʜʝʮʘ ʠ 
ʤʣʘʜʝʞʠ ʦʪ 3 ʜʦ 19-ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʫʥʠʢʘʣʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ 
ʩʲʩ ʩʚʦʠ ʝʚʨʦʧʝʡʩʢʠ ʢʦʣʝʛʠ ʠ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʧʘʨʪʥʴʦʨʩʢʠ ʧʨʦʝʢʪʠ ʧʦʩʨʝʜʩʪʚʦʤ 
ʀʥʪʝʨʥʝʪ.[1] 

ɺʲʟʤʦʞʥʦ ʣʠ ʝ ʜʘ ʩʝ ʨʘʟʨʘʙʦʪʠ ʠ ʦʩʲʱʝʩʪʚʠ ʧʨʦʝʢʪ, ʙʝʟ ʜʘ ʩʝ ʧʦʭʘʨʯʘʪ 
ʧʘʨʠ ʥʘ ʫʯʠʣʠʱʝʪʦ ʥʘ ʨʦʜʠʪʝʣʠʪʝ ʠ ʥʘ ʮʝʥʪʲʨʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʯʦʚʝʰʢʠʪʝ 
ʨʝʩʫʨʩʠ? 

ʀʤʘ ʩʣʫʯʘʠ, ʚ ʢʦʠʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ ʥʘ ʪʝʭʥʠʪʝ ʫʯʠʪʝʣʠ ʠʤ ʝ ʥʝʦʙʭʦʜʠʤʦ 
ʜʘ ʨʘʟʯʫʧʷʪ ʘʪʤʦʩʬʝʨʘʪʘ ʚ ʯʘʩ. ʆʙʠʢʥʦʚʝʥʦ ʧʲʨʚʘʪʘ ʨʝʘʢʮʠʷ ʥʘ ʫʯʝʥʠʮʠʪʝ ʝ 

                                                                 
6 ɽʚʨʦʧʝʡʩʢʘ ʫʯʠʣʠʱʥʘ ʤʨʝʞʘ ï ʂʦʦʨʜʠʥʠʨʘʱʠʷʪ ʦʨʛʘʥ ʥʘ eTwinning ʥʘ ʝʚʨʦʧʝʡʩʢʦ 
ʨʘʚʥʠʱʝ, ʦʪ ʠʤʝʪʦ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ. ɽʚʨʦʧʝʡʩʢʘ ʫʯʠʣʠʱʥʘ ʤʨʝʞʘ ʨʲʢʦʚʦʜʠ 
ʮʝʥʪʨʘʣʥʦʪʦ ʟʚʝʥʦ ʟʘ ʢʦʦʨʜʠʥʘʮʠʷ ʥʘ eTwinning. 
7 eTwinning ï ʝʣʝʢʪʨʦʥʥʦ ʧʦʙʨʘʪʠʤʷʚʘʥʝ 
8 ʉʝʢʪʦʨʥʘ ʧʨʦʛʨʘʤʘ Ăʂʦʤʝʥʩʢʠò ʝ ʥʘʩʦʯʝʥʘ ʢʲʤ ʧʲʨʚʘʪʘ ʬʘʟʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ï ʦʪ 
ʧʨʝʜʫʯʠʣʠʱʥʘʪʘ ʠ ʥʘʯʘʣʥʘʪʘ ʜʦ ʛʠʤʥʘʟʠʘʣʥʘʪʘ ʩʪʝʧʝʥ. ʋʯʘʩʪʥʠʮʠ ʚ ʥʝʷ ʩʘ ʫʯʝʥʠʮʠʪʝ, 
ʫʯʠʪʝʣʠʪʝ, ʨʲʢʦʚʦʜʥʠʪʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʪʝ ʢʘʜʨʠ, ʢʘʢʪʦ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʚʣʘʩʪ, ʨʦʜʠʪʝʣʩʢʠ ʘʩʦʮʠʘʮʠʠ, ʥʝʧʨʘʚʠʪʝʣʩʪʚʝʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 
ʚʩʠʯʢʠ, ʨʘʟʚʠʚʘʱʠ ʜʝʡʥʦʩʪ ʚ ʩʬʝʨʘʪʘ ʥʘ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. 
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ʜʘ ʦʪʠʜʝʤ ʥʘ ʝʢʩʢʫʨʟʠʷ. ʆʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʝʜʥʦ ʪʘʢʦʚʘ ʤʝʨʦʧʨʠʷʪʠʝ ʝ 
ʩʚʲʨʟʘʥʦ ʩ ʪʝʞʢʘ ʧʨʦʮʝʜʫʨʘ ʥʘ ʩʲʙʠʨʘʥʝ ʥʘ ʧʘʨʠ ʠ ʦʬʦʨʤʷʥʝ ʥʘ 
ʜʦʢʫʤʝʥʪʘʮʠʷ. ʈʘʟʨʝʰʝʥʠʝʪʦ ʥʘ ʨʦʜʠʪʝʣʠ ʠ ʜʠʨʝʢʪʦʨ, ʩʲʧʨʦʚʦʜʝʥʦ ʦʪ 
ʨʘʟʤʝʩʪʚʘʥʝ ʥʘ ʩʝʜʤʠʯʥʦ ʨʘʟʧʠʩʘʥʠʝ ʠ ʨʘʟʨʝʰʝʥʠʝ ʦʪ ʈʀʆ ʩʘ ʥʝ ʧʦ ʤʘʣʲʢ 
ʧʨʦʙʣʝʤ ʦʪ ʪʦʟʠ ʥʘ ʥʝʜʦʩʪʠʛʘ ʥʘ ʧʘʨʠ ʧʦ ʚʨʝʤʝ ʥʘ ʢʨʠʟʘ. ɻʣʘʚʦʙʦʣʠʷʪʘ ʦʢʦʣʦ 
ʙʝʟʦʧʘʩʥʦʪʦ ʧʲʪʫʚʘʥʝʪʦ ʥʘ ʛʦʣʷʤʘ ʛʨʫʧʘ ʫʯʝʥʠʮʠ, ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʟʘ ʩʤʝʪʢʘ ʥʘ 
ʨʲʢʦʚʦʜʠʪʝʣʷ ʥʘ ʝʢʩʢʫʨʟʠʷʪʘ. 

ɿʘʱʦ, ʚʲʧʨʝʢʠ ʚʩʠʯʢʦ ʫʯʠʪʝʣʠʪʝ ʠ ʫʯʝʥʠʮʠʪʝ ʦʙʠʯʘʪ ʜʘ ʭʦʜʷʪ ʥʘ 
ʝʢʩʢʫʨʟʠʠ? 

ɿʘʱʦʪʦ ʠʤʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʦʙʱʫʚʘʪ ʧʦ ʤʝʞʜʫ ʩʠ ʠ ʜʘ ʧʦʧʘʜʥʘʪ ʚ 
ʦʙʩʪʘʥʦʚʢʘ, ʢʦʷʪʦ ʝ ʨʘʟʣʠʯʥʘ ʦʪ ʪʘʟʠ ʚ ʯʘʩ. ʇʨʝʜʣʦʞʝʥʠʝʪʦ ʤʦʞʝ ʜʘ ʩʝ 
ʨʘʟʛʣʝʜʘ ʠ ʢʘʪʦ ʦʱʝ ʝʜʠʥ ʥʘʯʠʥ ʜʘ ʟʘʚʝʜʝʤ ʫʯʝʥʠʮʠʪʝ ʥʘ Ăʝʢʩʢʫʨʟʠʷ ʚ 
ʯʫʞʙʠʥʘñ ʙʝʟ ʜʘ ʧʦʭʘʨʯʠʤ ʧʘʨʠ ʠ ʜʘ ʠʟʙʝʛʥʝʤ ʛʦʨʝʩʧʦʤʝʥʘʪʠʪʝ ʧʨʦʮʝʜʫʨʠ. 

ʇʨʝʟ ʤʘʡ 2012 ʛ. ʩʝ ʥʘʚʲʨʰʚʘʪ ʩʝʜʝʤ ʛʦʜʠʥʠ ʦʪ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʧʦʨʪʘʣ 
ʨʘʟʨʘʙʦʪʝʥ ʠ ʧʦʜʲʨʞʘʥ ʦʪ ʎʝʥʪʲʨ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ. ʉ ʪʦʚʘ, 
ʢʘʢʚʦ ʝ etwinning.net ʱʝ ʩʝ ʦʧʠʪʘʤ ʜʘ ʟʘʧʦʟʥʘʷ ʫʯʠʪʝʣʠʪʝ ʠ ʫʯʝʥʠʮʠʪʝ, ʢʦʠʪʦ 
ʥʠʢʦʛʘ ʜʦ ʩʝʛʘ ʥʝ ʩʘ ʠʤʘʣʠ ʜʦʩʪʲʧ ʜʦ ʥʝʛʦ. 

2. ʊʳʲʦʧʪʫ ʦʙ ʨʤʙʫʭʧʩʥʙʫʙ. 

eTwinning ʝ ʯʘʩʪ ʦʪ ʂʦʤʝʥʩʢʠ ʧʨʦʛʨʘʤʘʪʘ ʥʘ ɽʉ ʟʘ ʫʯʠʣʠʱʘ. ʆʙʱʥʦʩʪʪʘ ʥʘ 
ʝʚʨʦʧʝʡʩʢʠʪʝ ʫʯʠʣʠʱʘ ʢʲʤ ʥʘʯʘʣʦʪʦ ʥʘ 2012 ʛʦʜʠʥʘ ʥʘʙʣʠʞʘʚʘ 150 000 
ʫʯʠʪʝʣʠ ʦʪ ʚʩʠʯʢʠ ʜʲʨʞʘʚʠ ʯʣʝʥʢʠ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʧʣʶʩ ʊʫʨʮʠʷ. 

ɽʊwinning ʝ ʧʣʘʪʬʦʨʤʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʫʝʙ-ʙʘʟʠʨʘʥʠ ʧʨʦʝʢʪʠ ʠ ʧʦʤʘʛʘ 
ʥʘ ʫʯʠʪʝʣʠʪʝ ʙʲʨʟʦ ʜʘ ʩʝ ʘʜʘʧʪʠʨʘʪ ʢʲʤ ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ ʫʩʣʦʚʠʷ, ʜʘ ʩʝ 
ʧʨʝʢʚʘʣʠʬʠʮʠʨʘʪ ʠ ʜʘ ʩʝ ʫʯʘʪ. ʆʥʣʘʡʥ ʧʦʨʪʘʣʲʪ ʧʦʟʚʦʣʷʚʘ ʘʚʪʦʥʦʤʠʷ ʧʨʠ 
ʠʟʙʦʨʘ ʥʘ ʨʝʩʫʨʩʠ ʠ ʤʘʪʝʨʠʘʣʠ, ʢʦʛʘʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʩʲʟʜʘʚʘ ʥʦʚʠ 
ʦʙʫʯʠʪʝʣʥʠ ʩʝʤʠʥʘʨʠ ʟʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, ʧʨʝʜʦʩʪʘʚʷ ʠʤ ʚʲʟʤʦʞʥʦʩʪ ʩʘʤʠ ʜʘ 
ʦʧʨʝʜʝʣʷʪ ʧʦʩʦʢʘʪʘ ʥʘ ʙʲʜʝʱʘʪʘ ʩʠ ʢʚʘʣʠʬʠʢʘʮʠʷ. 

ɺ ʥʘʯʘʣʦʪʦ ʥʘ 2012 ʛʦʜʠʥʘ ʠʤʘ ʨʝʛʠʩʪʨʠʨʘʥʠ 1816 ɹʲʣʛʘʨʩʢʠ ʫʯʠʣʠʱʘ, 
2668 ʨʝʛʠʩʪʨʠʨʘʥʠ ʯʣʝʥʦʚʝ (ʙʲʣʛʘʨʩʢʠ ʫʯʠʪʝʣʠ, ʫʯʠʣʠʱʥʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ ʠ 
ʜʨʫʛʠ), 399 ʜʝʡʩʪʚʘʱʠ ʠ 1154 ʧʨʠʢʣʶʯʠʣʠ ʧʨʦʝʢʪʘ. 

ʈʘʙʦʪʠʣʥʠʮʠʪʝ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʨʘʟʚʠʪʠʝ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʧʦʪʨʝʙʠʪʝʣʠ, 
ʢʦʠʪʦ ʞʝʣʘʷʪ ʜʘ ʥʘʫʯʘʪ ʧʦʚʝʯʝ ʟʘ eTwinning ʠ ʜʘ ʨʘʟʚʠʷʪ ʩʚʦʠʪʝ ʫʤʝʥʠʷ ʚ 
ʝʚʨʦʧʝʡʩʢʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ, ʧʦʣʟʚʘʡʢʠ ʀʊ (ʀʥʬʦʨʤʘʮʠʦʥʥʠ ʊʝʭʥʦʣʦʛʠʠ). ʅʝ 
ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʝ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʫʯʠʪʝʣʠʪʝ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʚ ʆʙʫʯʠʪʝʣʥʠʪʝ 
ʩʲʙʠʪʠʷ, ʢʦʠʪʦ ʩʘ ʢʨʘʪʢʠ, ʠʥʪʝʥʟʠʚʥʠ ʦʥʣʘʡʥ ʢʫʨʩʦʚʝ, ʧʦʩʚʝʪʝʥʠ ʥʘ ʥʘʡ-
ʨʘʟʥʦʦʙʨʘʟʥʠ ʪʝʤʠ. ɺʦʜʷʪ ʩʝ ʦʪ ʝʢʩʧʝʨʪʠ ʠ ʚʢʣʶʯʚʘʪ ʘʢʪʠʚʥʘ ʨʘʙʦʪʘ ʠ 
ʜʠʩʢʫʩʠʠ ʩ ʫʯʠʪʝʣʠ ʦʪ ʮʷʣʘ ɽʚʨʦʧʘ. 

ʅʘ ʩʣʝʜʚʘʱʘʪʘ ʜʠʘʛʨʘʤʘ (ʬʠʛʫʨʘ 1) ʩʝ ʚʠʞʜʘ ʤʷʩʪʦʪʦ ʥʘ ɹʲʣʛʘʨʠʷ ʧʦ ʙʨʦʡ 
ʧʨʠʢʣʶʯʠʣʠ ʧʨʦʝʢʪʠ ʚ ɽʚʨʦʧʝʡʩʢʠ ʤʘʱʘʙ. 
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ʬʠʛʫʨʘ 6. ɼʝʡʩʪʚʠʪʝʣʥʦ ʨʘʟʨʘʙʦʪʝʥʠ ʠ ʧʨʠʢʣʶʯʠʣʠ ʧʨʦʝʢʪʠ (ʚ ʙʨʦʡ) 

ʀʥʪʝʨʝʩʫʚʘʪʝ ʣʠ ʩʝ ʦʪ ʧʨʦʝʢʪ, ʢʦʡʪʦ ʤʦʞʝʪʝ ʜʘ ʫʧʨʘʚʣʷʚʘʪʝ, ʙʝʟ ʜʘ ʚʠ ʩʝ 
ʥʘʣʘʛʘ ʜʘ ʩʲʙʠʨʘʪʝ ʧʦʜʧʠʩʠ ʠ ʧʘʨʠ? 

ʇʨʦʝʢʪʠʪʝ ʚ eTwinning ʚʢʣʶʯʚʘʪ ʚʩʠʯʢʠ ʜʠʩʮʠʧʣʠʥʠ, ʢʦʠʪʦ ʩʝ ʧʨʝʧʦʜʘʚʘʪ ʚ 
ʝʚʨʦʧʝʡʩʢʠʪʝ ʫʯʠʣʠʱʘ. ʋʯʠʪʝʣʷ ʧʨʠ ʩʚʦʷʪʘ ʨʝʛʠʩʪʨʘʮʠʷ ʦʙʦʟʥʘʯʘʚʘ ʚ ʢʦʠ ʦʪ 
ʪʷʭ ʨʘʙʦʪʠ ʠ ʢʦʠ ʦʪ ʪʷʭ ʱʝ ʚʢʣʶʯʠ ʚ ʧʨʦʝʢʪʘ, ʢʦʛʘʪʦ ʟʘʧʦʯʥʝ ʜʘ ʨʘʙʦʪʠ ʧʦ ʥʝʛʦ. 
ʋʩʣʦʚʠʝʪʦ ʥʘ ʩʘʡʪʘ ʢʲʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʝ ʜʘ ʥʝ ʩʘ ʦʪ ʝʜʥʘ ʠ 
ʩʲʱʘ ʜʲʨʞʘʚʘ, ʢʘʪʦ ʧʨʝʧʦʨʲʯʚʘ ʢʦʤʫʥʠʢʘʮʠʠʪʝ ʠ ʧʫʙʣʠʢʘʮʠʠʪʝ ʜʘ ʩʝ 
ʠʟʚʲʨʰʚʘʪ ʥʘ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ, ʘ ʧʫʙʣʠʢʫʚʘʥʝʪʦ ʥʘ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʚ 
ʊʫʠʥʉʧʝʡʩ9 ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʥʘ ʧʨʦʝʢʪʘ, ʠʟʠʩʢʚʘ ʧʦʟʥʘʥʠʷ ʟʘ ʨʘʙʦʪʘ ʩ ʀʂʊ 
(ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʧʶʪʲʨʥʠ ʪʝʭʥʦʣʦʛʠʠ). ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʧʨʦʝʢʪʘ 
ʪʨʙ̫ʚʘ ʜʘ ʙʲʜʝ ʠʟʙʨʘʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʚʘ ʢʦʣʢʦ ʩʘ ʫʯʝʙʥʠʪʝ ʜʠʩʮʠʧʣʠʥʠ, 
ʢʦʠʪʦ ʦʙʭʚʘʱʘ ʧʨʦʝʢʪʘ ʠ ʚʤʝʩʪʚʘʥʝʪʦ ʤʫ ʢʲʤ ʫʯʝʙʥʠʷ ʧʣʘʥ. ʅʷʢʦʠ ʦʪ 
ʧʨʦʝʢʪʠʪʝ ʩʘ ʢʨʘʪʢʦʩʨʦʯʥʠ ʦʪ 2 ʜʦ 3 ʤʝʩʝʮʘ, ʘ ʜʨʫʛʠ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʦʪ ʝʜʥʘ ʜʦ 
ʧʝʪ ʫʯʝʙʥʠ ʛʦʜʠʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ, ʢʦʡʪʦ ʪʨʷʙʚʘ ʟʘ ʩʝ ʫʩʚʦʠ 
ʟʘ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʧʨʦʝʢʪʘ. ʇʨʠ ʜʲʣʛʦʩʨʦʯʥʠʪʝ ʧʨʦʝʢʪʠ ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ 
ʜʝʡʥʦʩʪʠʪʝ ʩʝ ʫʪʦʯʥʷʚʘ ʚ ʊʫʠʥʉʧʝʡʩ ʠ ʩʣʝʜ ʢʘʪʦ ʩʝ ʨʝʛʠʩʪʨʠʨʘ ʧʨʦʝʢʪʘ. 
ʉʧʝʮʠʘʣʥʘ ʩʝʢʮʠʷ ʦʪ ʊʫʠʥʉʧʝʡʩ ʝ ʧʨʦʝʢʪʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦʝʪʦ ʚʩʠʯʢʠ 
ʫʯʘʩʪʥʠʮʠ ʨʘʙʦʪʷʪ. ʊʦ ʩʝ ʧʫʙʣʠʢʫʚʘ ʩʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʧʨʦʝʢʪʘ. 

ʋʩʣʦʚʠʝʪʦ ʟʘ ʫʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪ ʝ ʜʘ ʩʪʝ ʨʝʛʠʩʪʨʠʨʘʥ ʧʦʪʨʝʙʠʪʝʣ ʥʘ ʩʘʡʪʘ 
eTwinning.net, ʢʦʡʪʦ ʩʝ ʧʨʝʚʝʞʜʘ ʥʘ ʚʩʠʯʢʠ ʝʟʠʮʠ ʦʪ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʯʨʝʟ 
ʠʟʙʦʨ ʦʪ ʧʘʜʘʱʦ ʤʝʥʶ. 

3. ɾʣʪʨʞʩʡʥʞʦʫʳʫ. 

ʇʨʠ ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʨʝʛʠʩʪʨʘʮʠʷ ʚ ʩʘʡʪʘ ʧʦʚʝʯʝʪʦ ʫʯʠʪʝʣʠ ʥʷʤʘʪ ʩʤʝʣʦʩʪ 
ʜʘ ʟʘʧʦʯʥʘʪ ʜʘ ʪʲʨʩʷʪ ʧʘʨʪʥʴʦʨ ʟʘ ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʧʨʦʝʢʪ. ʅʷʤʘʪ ʠ ʠʜʝʷ ʩ 

                                                                 
9 ʊʫʠʥʉʧʝʡʩ ï ɹʝʟʦʧʘʩʥʘ ʠ ʙʝʟʧʣʘʪʥʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ, ʢʦʷʪʦ ʝ ʜʦʩʪʲʧʥʘ 
ʟʘ ʧʦʣʟʚʘʥʝ ʦʪ ʫʯʠʪʝʣʠʪʝ ʠ ʫʯʝʥʠʮʠʪʝ ʚ ʧʨʦʝʢʪʘ ʩʣʝʜ ʢʘʪʦ ʪʦʡ ʝ ʦʜʦʙʨʝʥ ʦʪ 
ʅʘʮʠʦʥʘʣʥʦʪʦ ʟʚʝʥʦ ʟʘ ʢʦʦʨʜʠʥʘʮʠʷ (ʅɿʂ) ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʠʪʝ ʥʘ ʧʨʦʝʢʪʘ. 
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ʢʘʢʚʦ ʙʠʭʘ ʩʝ ʩʧʨʘʚʠʣʠ ʫʯʝʥʠʮʠʪʝ ʠʤ ʧʨʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʧʨʝʜʤʝʪʘ 
ʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʝʜʠʥ ʯʘʩ ʩʝʜʤʠʯʥʦ. ʅʷʤʘʪ ʠʜʝʷ ʠ ʢʘʢ ʜʘ ʠʤ 
ʨʘʟʧʨʝʜʝʣʷʪ ʟʘʜʘʯʠʪʝ, ʘ ʠ ʛʠ ʝ ʩʪʨʘʭ ʜʘ ʠʤ ʜʘʜʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʢʦʤʫʥʠʢʠʨʘʪ ʩ 
ʧʘʨʪʥʴʦʨ ʥʘ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ. ʈʝʛʠʩʪʨʠʨʘʡʪʝ ʩʝ ʚ ʩʘʡʪʘ www.etwinning.net. 

ɺʝʯʝ ʠʤʘʪʝ ʜʝʩʢʪʦʧ ï ʘʢʪʫʘʣʠʟʠʨʘʡʪʝ ʩʠ ʧʨʦʬʠʣʘ ʠ ʪʦʟʠ ʥʘ ʫʯʠʣʠʱʝʪʦ. 

ʆʧʠʪʘʡʪʝ ʯʨʝʟ ʪʲʨʩʘʯʢʘʪʘ ʟʘ ʧʘʨʪʥʴʦʨʠ ʦʪ ʩʘʡʪʘ ʜʘ ʜʦʙʘʚʠʪʝ ʥʷʢʦʡ ʢʲʤ 
ʩʧʠʩʲʢʘ ʩʠ ʩ ʢʦʥʪʘʢʪʠ ʩʘʤʦ ʩ ʯʦʚʝʢ ʦʪ ʪʦʟʠ ʩʧʠʩʲʢ ʤʦʞʝ ʜʘ ʩʝ ʨʝʛʠʩʪʨʠʨʘ 
ʧʨʦʝʢʪ. ʊʨʷʙʚʘ ɺʠ ʫʯʠʪʝʣ, ʢʦʡʪʦ ʠʤʘ ʧʦʚʝʯʝ ʦʧʠʪ ʦʪ ɺʘʩ ʠ ʧʨʝʧʦʨʲʯʚʘʤ 
ʩʧʝʮʠʘʣʥʦ ʟʘ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʠʪʝʣʠ ʜʘ ʝ ʦʪ ʜʲʨʞʘʚʠʪʝ, ʚ ʢʦʠʪʦ ʜʦ ʧʨʝʜʠ 
ʜʚʘʜʝʩʝʪʠʥʘ ʛʦʜʠʥʠ ʟʘʜʲʣʞʠʪʝʣʥʦ ʩʝ ʠʟʫʯʘʚʘʰʝ ʨʫʩʢʠ ʝʟʠʢ (ʢʘʪʦ ʨʝʟʝʨʚʝʥ 
ʚʘʨʠʘʥʪ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ʠ ʦʙʩʲʞʜʘʥʝ ʥʘ ʠʜʝʠ ʟʘ ʧʨʦʝʢʪ). ɼʥʠ ʧʦ-ʢʲʩʥʦ ʱʝ 
ʧʦʣʫʯʠʪʝ ʚ ʧʦʱʘʪʘ ʥʘ ʩʘʡʪʘ ʧʨʝʜʣʦʞʝʥʠʝ. ɸʜʤʠʥʠʩʪʨʘʪʦʨʠʪʝ ʥʘ ʪʦʢʫ ʱʦ 
ʨʝʛʠʩʪʨʠʨʘʥʠ ʧʨʦʝʢʪʠ ʧʨʝʜʣʘʛʘʪ ʜʘ ʩʝ ʚʢʣʶʯʠʪʝ ʚ ʪʷʭ ʦʙʠʢʥʦʚʝʥʦ ʯʨʝʟ 
ʪʲʨʩʘʯʢʘʪʘ ʥʘ ʧʘʨʪʥʴʦʨʠ, ʢʲʜʝʪʦ ʠ ɺʠʝ ʤʦʞʝ ʜʘ ʛʠ ʥʘʤʝʨʠʪʝ. ʊʨʷʙʚʘ ʜʘ ʩʝ 
ʩʧʘʟʚʘʪ ʧʨʘʚʠʣʘʪʘ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʠʪʝ ʥʘ ʧʨʦʝʢʪʘ, ʢʘʢʪʦ ʠ ʫʪʚʲʨʜʝʥʠʪʝ ʚʝʯʝ 
ʩʨʦʢʦʚʝ ʦʪ ʥʘʮʠʦʥʘʣʥʠʪʝ ʠʤ ʟʚʝʥʘ ʟʘ ʢʦʦʨʜʠʥʘʮʠʷ. 

ʉʣʝʜ ʢʘʪʦ ʧʨʠʝʤʝʪʝ ʧʨʝʜʣʦʞʝʥʠʝʪʦ ʠ ʨʘʟʧʝʯʘʪʘʪʝ ʟʥʘʢ ʟʘ ʢʘʯʝʩʪʚʦ ʪʨʷʙʚʘ 
ʜʘ ʫʙʝʜʠʪʝ ʫʯʝʥʠʮʠʪʝ ʜʘ ʫʯʘʩʪʚʘʪ ʚ ʧʨʦʝʢʪʘ. ʄʦʪʠʚʘʮʠʷʪʘ, ʩ ʢʦʷʪʦ ʝ ʭʫʙʘʚʦ ʜʘ 
ʦʧʠʪʘʪʝ ʜʘ ʛʠ ʘʢʪʠʚʠʨʘʪʝ ʝ, ʯʝ ʪʝ ʩʘ ʝʜʠʥʩʪʚʝʥʠʪʝ ʫʯʘʩʪʥʠʮʠ ʦʪ ɹʲʣʛʘʨʠʷ ʠ 
ʠʤʘʪ ʫʥʠʢʘʣʥʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʘ ʯʘʩʪ ʦʪ ʪʦʟʠ ʢʨʘʪʢʦʩʨʦʯʝʥ ʧʨʦʝʢʪ. ʉʣʝʜ 
ʢʨʘʪʢʘʪʘ ʨʝʯ ʦʪ ɺʘʰʘ ʩʪʨʘʥʘ ʟʘʣʝʧʝʪʝ ʝʪʠʢʝʪʘ ʟʘ ʢʘʯʝʩʪʚʦ ʩ ʯʝʪʠʨʠ ʧʘʨʯʝʪʘ 
ʪʠʢʩʦ ʥʘ ʩʪʝʥʘʪʘ ʚ ʢʦʤʧʶʪʲʨʥʠʷ ʢʘʙʠʥʝʪ ʠ ʥʘ ʪʘʙʣʦʪʦ ʟʘ ʩʲʦʙʱʝʥʠʷ ʚ 
ʫʯʠʣʠʱʝʪʦ ʟʘ ʜʘ ʚʠ ʥʘʧʦʤʥʷ ʢʨʘʡʥʘʪʘ ʜʘʪʘ, ʩʧʠʩʲʢʘ ʩ ʧʘʨʪʥʴʦʨʠʪʝ, ʣʦʛʦʪʦ ʥʘ 
ʧʨʦʝʢʪʘ ʠ ʥʝʛʦʚʦʪʦ ʠʤʝ. 

ʆʯʠʪʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʩʝ ʨʘʟʪʚʘʨʷʪ ʰʠʨʦʢʦ, ʥʦ ʙʝʟ ʫʧʨʝʢ. ʇʦʛʣʝʜʠʪʝ ʥʘ ʥʷʢʦʡ 
ʦʪ ʪʷʭ ʟʘ ʧʲʨʚʠ ʧʲʪ ʠʟʨʘʟʷʚʘʪ ʞʝʣʘʥʠʝ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʩ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦʪʦ, 
ʢʘʪʦ ʧʨʠ ʥʷʢʦʠ ʦʪ ʪʷʭ ʩʝ ʯʝʪʝ ʠ Ăʅʠʝ ʥʷʤʘ ʜʘ ʩʝ ʩʧʨʘʚʠʤ, ʪʨʷʙʚʘ ʜʘ ʧʦʤʦʛʥʝʪʝñ. 
ʊʦʛʘʚʘ ʩʝ ʠʟʞʠʚʷʚʘ ʫʜʦʚʦʣʩʪʚʠʝʪʦ ʜʘ ʩʠ ʫʯʠʪʝʣ, ʢʦʛʦʪʦ ʫʯʝʥʠʮʠʪʝ ʦʙʠʯʘʪ ʠ ʥʘ 
ʢʦʛʦʪʦ ʨʘʟʯʠʪʘʪ. ʊʝ ʦʩʲʟʥʘʚʘʪ, ʯʝ ʟʘʜʘʯʘʪʘ ʥʝ ʝ ʧʦʩʪʘʚʝʥʘ ʦʪ ɺʘʩ, ʘ ʧʨʦʩʪʦ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʨʘʚʷʪ. ɺʠʝ ʩʪʝ ʩʘʤʦ Ăʪʨʝʥʴʦʨʲʪñ. ɸʢʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʝ 
ʧʨʝʮʝʥʠʣ, ʜʘ ʨʝʛʠʩʪʨʠʨʘ ʩʚʦʠʪʝ ʫʯʝʥʠʮʠ ʨʝʛʠʩʪʨʠʨʘʡʪʝ ʠ ʩʚʦʠʪʝ. 

ɾʝʣʘʥʠʝʪʦ ʟʘ ʟʥʘʥʠʝ ʠ ʫʤʝʥʠʝ, ʢʘʢʪʦ ʠ ʟʘ ʨʘʙʦʪʘ ʚ ʯʘʩʦʚʝʪʝ ʩʝ ʧʦʚʠʰʘʚʘ. 
ʋʯʝʥʠʮʠʪʝ ʟʥʘʷʪ ʢʨʘʡʥʠʷ ʩʨʦʢ ʟʘ ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, (ʧʨʝʜ ʪʝʭʥʠʪʝ 
ʩʲʫʯʝʥʠʮʠ ʦʪ ʜʨʫʛʠ ʫʯʠʣʠʱʘ ʚ ɽʚʨʦʧʘ), ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʧʦ ʧʨʦʝʢʪʘ. ɼʥʠ ʧʨʝʜʠ 
ʜʘ ʠʟʪʝʯʝ ʢʨʘʡʥʠʷʪ ʩʨʦʢ ʟʘ ʢʘʯʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠ ʦʪʚʦʨʝʪʝ ʧʨʦʝʢʪʘ ʧʨʝʜ ʪʷʭ ʠ 
ʧʦʢʘʞʝʪʝ ʧʨʝʟ ɺʘʰʠʷ ʧʨʦʬʠʣ, ʢʘʢʚʦ ʩʘ ʧʫʙʣʠʢʫʚʘʣʠ ʧʘʨʪʥʴʦʨʠʪʝ. ʊʦʚʘ ʚʘʰʝ 
ʜʝʡʩʪʚʠʝ ʱʝ ʧʦʚʠʰʠ ʝʥʪʫʩʠʘʟʤʘ ʟʘ ʨʘʙʦʪʘ ʚ ʧʦʩʣʝʜʥʠʪʝ ʜʥʠ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʨʘʙʦʪʘ, ʢʦʝʪʦ ʩʲʜʲʨʞʘ 60 ʧʦʜʦʙʥʠ ʨʘʟʢʘʟʘ 
ʥʘ ʫʯʠʪʝʣʠ ʦʪ ɽʚʨʦʧʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʯʝʪʝ ʟʘ ʝʥʪʫʩʠʘʟʤʘ ʠ ʘʢʪʠʚʥʦʩʪʪʘ, ʢʘʢʪʦ 
ʥʘ ʫʯʠʪʝʣʠʪʝ ʪʘʢʘ ʠ ʥʘ ʫʯʝʥʠʮʠʪʝ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ.[1] 
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ʬʠʛʫʨʘ 7. ɼʝʩʝʪʪʝ ʚʦʜʝʱʠ ʜʲʨʞʘʚʠ ʧʦ ʙʨʦʡ ʨʝʛʠʩʪʨʠʨʘʥʠ ʧʨʦʝʢʪʠ ʯʨʝʟ ʧʦʨʪʘʣʘ 

4. ɹʦʙʤʡʠ ʦʙ ʨʧʪʫʡʟʞʦʡʸʫʙ. 

ʉʲʩ ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʨʝʛʠʩʪʨʠʨʘʥ ʧʨʦʝʢʪ ʫʯʘʩʪʥʠʮʠʪʝ ʨʘʟʧʦʣʘʛʘʪ ʩ 
ʊʫʠʥʉʧʝʡʩ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʝʪʦ ʙʝʰʝ ʦʙʥʦʚʝʥʦ ʧʨʝʟ 2009 ʛʦʜʠʥʘ ʩ ʥʦʚʠ 
ʚʲʟʤʦʞʥʦʩʪʠ. ʂʘʢʪʦ ʧʨʠ ʚʩʠʯʢʠ ʥʦʚʦʚʲʚʝʜʝʥʠʷ ʩʝ ʠʟʠʩʢʚʘʰʝ ʚʩʠʯʢʠ ʜʘ ʩʝ 
ʥʘʫʯʘʪ ʜʘ ʨʘʙʦʪʷʪ ʩ ʥʝʛʦ. ɿʘ ʮʝʣʪʘ, ʝʜʠʥ ʦʪ ʤʝʥʪʦʨʠʪʝ ʩʪʘʨʪʠʨʘ ʥʦʚ ʧʨʦʝʢʪ, ʚ 
ʢʦʡʪʦ ʜʦʙʘʚʠ, ʢʘʪʦ ʫʯʘʩʪʥʠʮʠ ʚʩʠʯʢʠ ʞʝʣʘʝʱʠ ʫʯʠʪʝʣʠ ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ 
ʥʦʚʦʚʲʚʝʜʝʥʠʝʪʦ. ʀʜʝʷʪʘ ʙʝʰʝ ʜʘ ʩʝ ʠʟʚʣʝʯʝ ʧʦʣʟʘ ʦʪ ʥʘʨʘʩʥʘʣʠʪʝ 
ʚʲʟʤʦʞʥʦʩʪʠ, ʧʨʝʜʣʘʛʘʥʠ ʦʪ ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʙʝʟ ʜʘ ʩʝ ʥʘʧʫʩʢʘʪ 
ʢʣʘʩʥʠʪʝ ʩʪʘʠ. ɸʜʤʠʥʠʩʪʨʘʪʦʨʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʨʘʟʧʦʣʘʛʘʪ ʩ ʥʘʙʦʨ ʦʪ ʨʝʩʫʨʩʠ, 
ʢʦʠʪʦ ʠʥʪʝʛʨʠʨʘʪ ʪʝʭʥʦʣʦʛʠʠʪʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʨʘʙʦʪʘ ʥʘ 
ʫʯʝʥʠʮʠʪʝ. 

ɼʠʘʛʨʘʤʘʪʘ ʝ ʠʟʛʦʪʚʝʥʘ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʨʘʟʣʠʢʠʪʝ ʟʘ ʨʝʘʣʥʦ ʧʨʠʢʣʶʯʝʥʠ 
ʧʨʦʝʢʪʠ ʦʪ ʩʪʘʪʠʩʪʠʢʘʪʘ ʠ ʦʪ ʙʨʦʷʯʘ ʥʘ ʩʘʡʪʘ ʟʘ ʚʩʷʢʘ ʜʲʨʞʘʚʘ. 
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ʅʝ ʧʨʠʢʣʶʯʠʣʠ ʧʨʦʝʢʪʠ

 
ʬʠʛʫʨʘ 8. ɼʲʨʞʘʚʠ ʩ ʥʘʡ-ʛʦʣʷʤ ʙʨʦʡ ʩʪʘʨʪʠʨʘʣʠ, ʥʦ ʥʝ ʧʨʠʢʣʶʯʠʣʠ ʧʨʦʝʢʪʠ ʜʦ ʶʥʠ 2011ʛ 

ɺʲʧʨʝʢʠ ʤʥʦʛʦʪʦ ʧʦʩʣʘʥʠʮʠ, ʤʝʥʪʦʨʠ, ʠ ʦʙʫʯʠʪʝʣʥʠ ʜʝʡʥʦʩʪʠ ʠʤʘ ʧʨʠʯʠʥʠ, 
ʧʦʨʘʜʠ ʢʦʠʪʦ ʙʣʠʟʦ ʧʦʣʦʚʠʥʘʪʘ ʧʨʦʝʢʪʠ ʧʨʝʟ ʧʲʨʚʠʪʝ ʧʝʪ ʛʦʜʠʥʠ ʥʝ ʩʘ 
ʧʨʠʢʣʶʯʝʥʠ. 

ʆʪ ʧʨʦʫʯʚʘʥʝ ʧʫʙʣʠʢʫʚʘʥʦ ʚ ʩʘʡʪʘ [2] Creative ʧʦ ʧʦʨʲʯʢʘ ʥʘ Commons / CC 
BY SA 3.0  

- 60%ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʚ ʢʨʘʷ ʥʘ ʥʦʝʤʚʨʠ 2011 ʛʦʜʠʥʘ ʝʪʫʠʥʲʨʠ ʩʧʦʜʝʣʷʪ, ʯʝ 
ʝ ʪʨʫʜʥʦ ʜʘ ʩʠ ʥʘʤʝʨʷʪ ʧʘʨʪʥʴʦʨ ʩʧʦʨʝʜ ʪʝʭʥʠʷ ʦʧʠʪ; 

- 25% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʧʦʜʝʣʷʪ, ʯʝ ʧʦʣʟʚʘʥʝʪʦ ʥʘ ʯʫʞʜ ʝʟʠʢ ʝ ʦʩʥʦʚʥʘ 
ʧʨʝʯʢʘ; 

- ʘ ʜʨʫʛʠ 25% ʣʠʧʩʘʪʘ ʥʘ ʜʦʩʪʲʧ ʜʦ ʢʦʤʧʶʪʲʨʥʠʪʝ ʢʘʙʠʥʝʪʠ. 

ʇʨʦʫʯʚʘʥʝʪʦ ʝ ʧʨʦʚʝʜʝʥʦ ʯʨʝʟ ʣʠʯʥʠʪʝ ɼʝʩʢʪʦʧʠ ʩʨʝʜ 2800 ʝʚʨʦʧʝʡʩʢʠ 
ʫʯʠʪʝʣʠ, ʨʝʛʠʩʪʨʠʨʘʥʠ ʚ ʩʘʡʪʘ. 

ɼʝʩʢʪʦʧʲʪ ʝ ʣʠʯʝʥ ʟʘ ʚʩʝʢʠ ʫʯʠʪʝʣ ʠ ʚ ʥʝʛʦ ʩʝ ʚʣʠʟʘ ʩ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʠʤʝ ʠ 
ʧʘʨʦʣʘ, ʢʦʠʪʦ ʤʫ ʜʘʚʘʪ ʜʦʩʪʲʧ ʜʦ ʙʝʟʧʣʘʪʥʠ ʨʝʩʫʨʩʠ, ʦʙʫʯʠʪʝʣʥʠ ʜʝʡʥʦʩʪʠ, 
ʫʯʠʪʝʣʩʢʠ ʩʪʘʠ, ʣʠʯʥʘ ʧʦʱʘ, ʪʲʨʩʘʯʢʘ ʥʘ ʧʘʨʪʥʴʦʨʠ ʠ ʜʨʫʛʠ. 
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ʊʫʠʥʉʧʝʡʩ-̡ ʪ ʝ ʧʨʦʝʢʪʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦʝʪʦ ʫʯʠʪʝʣʠʪʝ ʠ ʫʯʝʥʠʮʠʪʝ 
ʤʦʛʘʪ ʜʘ ʨʘʙʦʪʷʪ ʟʘʝʜʥʦ ʠ ʜʘ ʨʘʟʯʠʪʘʪ ʥʘ ʚʟʘʠʤʦʧʦʤʦʱ, ʟʘʱʦʪʦ ʪʦ ʩʲʱʦ 
ʨʘʟʧʦʣʘʛʘ ʩ ʫʯʠʪʝʣʩʢʘ ʩʪʘʷ. ʄʦʞʝ ʜʘ ʩʝ ʪʚʲʨʜʠ, ʯʝ ʝʜʥʦ ʟʘʱʠʪʝʥʦ 
ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʘʢʚʦʪʦ ʝ ʊʫʠʥʉʧʝʡʩ-̡ ʪ ʜʘʚʘ ʤʥʦʛʦ ʧʦʚʝʯʝ ʚʲʟʤʦʞʥʦʩʪʠ, ʦʪ 
ʢʦʣʢʦʪʦ ʤʦʞʝ ʜʘ ʜʘʜʝ ʢʣʘʩʥʘʪʘ ʩʪʘʷ. ʋʯʠʪʝʣʠʪʝ ʧʦ ʯʫʞʜʠ ʝʟʠʮʠ ʩʝ ʥʘʫʯʘʚʘʪ ʜʘ 
ʨʘʙʦʪʷʪ ʩ ʧʦʚʝʯʝ ʀʂʊ, ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʨʝʩʫʨʩʠ. 

ʄʥʦʛʦ ʯʝʩʪʦ ʩʝ ʯʫʚʘ ʤʥʝʥʠʝ, ʯʝ ʪʝʟʠ ʧʨʦʝʢʪʠ ʩʘ ʟʘ ʤʘʣʢʠ ʜʝʮʘ. ɼʘ ʤʦʞʝ, ʠ 
ʠʤʘ ʧʨʦʝʢʪʠ ʦʪ 3-7 ʛʦʜʠʥʠ, ʢʲʜʝʪʦ ʮʷʣʘʪʘ ʨʘʙʦʪʘ ʧʦ ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ 
ʨʝʟʫʣʪʘʪʠʪʝ ʧʘʜʘ ʥʘ ʫʯʠʪʝʣʷ, ʟʘʱʦʪʦ ʜʝʮʘʪʘ ʚ ʜʝʪʩʢʠʪʝ ʛʨʘʜʠʥʠ ʥʝ ʨʘʟʧʦʣʘʛʘʪ 
ʩ ʢʦʤʧʶʪʲʨʥʘ ʪʝʭʥʠʢʘ ʚ ʜʥʝʚʥʠʪʝ ʧʦʤʝʱʝʥʠʷ ʠ ʧʦʣʟʘʪʘ ʦʪ ʪʘʢʦʚʘ ʦʙʱʫʚʘʥʝ ʝ 
ʚ ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʟʘ ʪʝʭʥʠʪʝ ʫʯʠʪʝʣʠ. 

ʇʨʦʝʢʪʠʪʝ ʩʘ ʧʦ-ʧʦʣʝʟʥʠ ʟʘ ʫʯʝʥʠʮʠ, ʢʦʠʪʦ ʩʚʦʙʦʜʥʦ ʨʘʙʦʪʷʪ ʩ 
ʢʦʤʧʶʪʲʨʥʘʪʘ ʪʝʭʥʠʢʘ, ʟʥʘʷʪ ʜʘ ʧʠʰʘʪ ʠ ʜʘ ʯʝʪʘʪ ʥʘ ʝʟʠʢ ʨʘʟʣʠʯʝʥ ʦʪ 
ʤʘʡʯʠʥʠʷ ʠʣʠ ʘʥʛʣʠʡʩʢʠ, ʧʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʧʘʨʪʥʴʦʨʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʘ ʦʪ 
ʨʘʟʣʠʯʥʠ ʜʲʨʞʘʚʠ. ʊʫʠʥʉʧʝʡʩ-̡ ʪ ʜʘʚʘ ʧʦʚʝʯʝ ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʟʘ ʫʯʝʥʠʮʠʪʝ. ʊʝ 
ʨʘʟʧʦʣʘʛʘʪ ʩ ʫʯʝʥʠʯʝʩʢʠ ʲʛʲʣ ʠ ʯʘʪ. ʈʘʟʚʠʚʘ ʫʤʝʥʠʷʪʘ ʠʤ ʟʘ ʨʘʙʦʪʘ ʚ ʝʢʠʧ. 

 

ʬʠʛʫʨʘ 9 ʆʪʥʦʰʝʥʠʝ ʥʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʫʯʠʣʠʱʘ ʢʲʤ ʨʝʛʠʩʪʨʠʨʘʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʦʪ 
ʪʷʭ (ʩʘʤʦ ʫʯʠʪʝʣʠʪʝ ʩʘ ʧʦʪʨʝʙʠʪʝʣʠ, ʘ ʫʯʝʥʠʮʠʪʝ ʥʝ) 

ʅʘ ʠʟʛʦʪʚʝʥʘʪʘ ʜʠʘʛʨʘʤʘ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʘʥʥʠ ʦʪ ʩʘʡʪʘ ʷʩʥʦ ʩʝ ʚʠʞʜʘ, 
ʯʝ ʚ ʮʷʣʘ ɽʚʨʦʧʘ ʙʨʦʷ ʥʘ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʫʯʠʪʝʣʠ ʚ ʢʨʘʷ ʥʘ 2011, ʥʝ 
ʥʘʜʭʚʲʨʣʷ ʙʨʦʷ ʥʘ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʫʯʠʣʠʱʘ ʜʦʨʠ ʠ ʜʚʘ ʧʲʪʠ. ɼʘʥʥʠʪʝ ʩʦʯʘʪ, 
ʯʝ (ʜʦʨʠ ʠ ʧʨʠ ʤʝʞʜʫʧʨʝʜʤʝʪʥʠʪʝ ʧʨʦʝʢʪʠ) ʚ etwinning.net ʨʘʙʦʪʷʪ ʦʪ 1 ʜʦ 2 
ʫʯʠʪʝʣʠ ʦʪ ʫʯʠʣʠʱʝ ʠ ʪʦ ʥʝ ʩʘʤʦ ʚ ɹʲʣʛʘʨʠʷ, ʘ ʥʘ ʚʩʷʢʲʜʝ ʚ ɽʚʨʦʧʘ. ʇʨʠ 
ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪʠʪʝ ʚʠʥʘʛʠ ʝ ʧʦ-ʜʦʙʨʝ ʟʘ ʫʯʝʥʠʮʠʪʝ, ʘʢʦ ʪʦʡ ʝ 
ʤʝʞʜʫʧʨʝʜʤʝʪʝʥ ʪ.ʝ. ʜʘ ʩʲʚʤʝʩʪʷʚʘ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʧʦ ʥʷʢʦʣʢʦ ʧʨʝʜʤʝʪʘ ï 
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ʘʥʛʣʠʡʩʢʠ, ʀʊ (ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ) ʠ ʧʦʥʝ ʦʱʝ ʝʜʠʥ ʧʨʝʜʤʝʪ, ʢʦʡʪʦ 
ʧʨʝʜʧʦʯʠʪʘʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʠʪʝ ʤʫ. ʋʜʦʙʩʪʚʦ ʝ ʠ ʜʦʩʪʲʧʲʪ ʜʦ ʢʦʤʧʶʪʲʨʥʠʪʝ 
ʢʘʙʠʥʝʪʠ ʥʘ ʫʯʠʪʝʣʠʪʝ ʧʦ ʜʨʫʛʠʷ ʧʨʝʜʤʝʪ, ʢʦʠʪʦ ʥʝ ʚʠʥʘʛʠ ʧʨʦʚʝʞʜʘʪ ʯʘʩʦʚʝʪʝ 
ʩʠ ʚ ʪʷʭ. ɿʘ ʮʝʣʪʘ, ɼʠʨʝʢʪʦʨʲʪ ʥʘ ʫʯʠʣʠʱʝʪʦ ʠ ʪʦʟʠ, ʢʦʡʪʦ ʠʟʛʦʪʚʷ ʩʝʜʤʠʯʥʦʪʦ 
ʨʘʟʧʠʩʘʥʠʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʧʠʪʘʪ ʜʘ ʧʦʜʩʠʛʫʨʷʪ ʜʦʩʪʲʧʘ ʜʦ ʢʦʤʧʶʪʲʨʝʥ 
ʢʘʙʠʥʝʪ. ʇʨʠ ʪʦʟʠ ʪʠʧ ʧʨʦʝʢʪʠ ʫʯʠʪʝʣʠʪʝ ʠʤʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʠ ʧʦʤʘʛʘʪ ʧʨʠ 
ʚʲʟʥʠʢʚʘʱʠ ʧʨʦʙʣʝʤʠ ʦʪ ʩʪʨʘʥʘ ʥʘ ʪʝʭʥʠʢʘʪʘ ʠ ʚʲʧʨʦʩʠ ʦʪ ʩʪʨʘʥʘ ʥʘ 
ʫʯʝʥʠʮʠʪʝ. ʊʘʢʘ ʤʥʦʛʦ ʧʦ ʷʩʥʦ ʱʝ ʩʝ ʚʠʞʜʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʧʨʝʜʤʝʪʠʪʝ ʠ ʚʩʝ 
ʧʦ-ʨʷʜʢʦ ʱʝ ʩʝ ʯʫʚʘʪ ʚʲʧʨʦʩʠ ʦʪ ʚʠʜʘ: Ăɸʤʘ ʪʦʚʘ ʟʘʱʦ ʛʦ ʫʯʠʤ?ñ ï ʦʪ ʩʪʨʘʥʘ ʥʘ 
ʫʯʝʥʠʮʠʪʝ. 

ʂʘʢ ʩʝ ʯʫʚʩʪʚʘʪ ʜʝʮʘʪʘ ʚ etwinning ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʯʝʪʝ ʥʘ ʧʝʪ ʝʟʠʢʘ, ʩʨʝʜ 
ʢʦʠʪʦ ʥʝ ʝ ʙʲʣʛʘʨʩʢʠʷʪ, ʥʦ ʧʨʝʜʣʘʛʘʤ ʣʠʥʢ ʥʘ ʘʥʛʣʠʡʩʢʠ ʢʲʤ Ăɼʝʮʘʪʘ ʚ 
eTwinningñ, Central Support Service for eTwinning 1040 Brussels Belgium [3] 

5. ʈʞʩʪʨʞʣʫʡʛʡ. 

ʉʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪ, ʫʯʠʪʝʣʷʪ ʧʨʝʟ ʩʚʦʷ ʜʝʩʢʪʦʧ ʧʦʧʲʣʚʘ 
ʬʦʨʤʫʣʷʨ, ʩ ʢʦʡʪʦ ʢʘʥʜʠʜʘʪʩʪʚʘ ʟʘ ʟʥʘʢ ʟʘ ʢʘʯʝʩʪʚʦ ʦʪ ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʚʝʥʦ ʟʘ 
ʢʦʦʨʜʠʥʘʮʠʷ. ʆʮʝʥʝʥʠʪʝ ʧʨʦʝʢʪʠ ʧʦʣʫʯʠʣʠ ʤʠʥʠʤʫʤ ʜʚʘ ʟʥʘʢʘ ʟʘ ʢʘʯʝʩʪʚʦ ʦʪ 
ʜʚʝ ʨʘʟʣʠʯʥʠ ʥʘʮʠʦʥʘʣʥʠ ʘʛʝʥʮʠʠ ʠʤʘʪ ʧʨʘʚʦ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʩʣʝʜʚʘʱʘʪʘ 
ʫʯʝʙʥʘ ʛʦʜʠʥʘ ʜʘ ʢʘʥʜʠʜʘʪʩʪʚʘʪ ʟʘ ʝʚʨʦʧʝʡʩʢʠ ʟʥʘʢ ʥʘ ʢʘʯʝʩʪʚʦ. 

ʆʮʝʥʝʥʠʪʝ ʩ ɽʚʨʦʧʝʡʩʢʠ ʟʥʘʢ ʟʘ ʢʘʯʝʩʪʚʦ ʠʤʘʪ ʧʨʘʚʦ ʜʘ ʫʯʘʩʪʚʘʪ ʚ 
ʛʦʜʠʰʥʘʪʘ ʢʦʥʬʝʨʝʥʮʠʷ. ɺ ʨʘʟʜʝʣʘ ʥʦʚʠʥʠ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʥʠ ʘʛʝʥʮʠʷ ʟʘ 
ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʧʨʝʟ 2011 ʩʝ ʢʘʟʚʘ: Ăʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʨʝʢʦʨʜʝʥ ʙʨʦʡ 
ʫʯʘʩʪʥʠʮʠ ʠ ʩʪʨʘʥʠ ʩ ʧʦʚʝʯʝ ʦʪ 500 ʫʯʠʪʝʣʠ ʠ 100 ʫʯʝʥʠʮʠ ʦʪ 31 ʜʲʨʞʘʚʠñ 
[4] 

ʉʲʩʪʝʟʘʪʝʣʠʪʝ ʚ ʢʦʥʢʫʨʩʘ ʩʝ ʦʮʝʥʷʚʘʪ ʚ ʪʨʠ ʚʲʟʨʘʩʪʦʚʠ ʢʘʪʝʛʦʨʠʠ 4-11 
ʛʦʜʠʥʠ, 12-15 ʛʦʜʠʥʠ ʠ 16-19 ʛʦʜʠʥʠ. ʅʘʮʠʦʥʘʣʥʠʪʝ ʟʚʝʥʘ ʠʤʘʪ ʧʨʘʚʦ ʜʘ 
ʚʨʲʯʚʘʪ ʠ ʩʧʝʮʠʘʣʥʠ ʥʘʛʨʘʜʠ ʥʘ ʦʪʣʠʯʠʣʠʪʝ ʩʝ. ʇʦʙʝʜʠʪʝʣʠʪʝ ʩʝ ʥʘʛʨʘʞʜʘʚʘʪ 
ʠ ʩʲʩ ʩʲʚʤʝʩʪʝʥ ʣʘʛʝʨ. 

ʅʘ 16 ʠ 17 ʥʦʝʤʚʨʠ 2011 ʛ. eTwinning ʩʝ ʩʨʝʱʘ ʩ ʧʦʣʠʪʠʮʠʪʝ ʠ 30 
ʤʠʥʠʩʪʝʨʩʪʚʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ʏʨʝʟ ʪʷʭʥʘʪʘ ʦʙʱʘ ʩʠʩʪʝʤʘ ɽʚʨʦʧʝʡʩʢʘ 
ʫʯʠʣʠʱʥʘ ʤʨʝʞʘ (ɽʋʄ) ʧʦʩʪʘʚʠʭʘ ʩʧʝʮʠʘʣʥʦ ʫʜʘʨʝʥʠʝ ʥʘ eTwinning, ʢʘʪʦ 
ʩʚʲʨʟʘʭʘ ʂʦʥʬʝʨʝʥʮʠʷʪʘ ʥʘ ɽʋʄ Eminent ʩ ʛʦʜʠʰʥʘʪʘ ʂʦʥʬʝʨʝʥʮʠʷ ʥʘ 
eTwinning, ʧʦʩʚʝʪʝʥʘ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʤʝʩʪʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʣʘʩʪʠ, ʢʦʷʪʦ ʩʝ 
ʧʨʦʚʝʜʝ ʚ ɻʝʥʫʘ, ʀʪʘʣʠʷ. ʀʟʚʦʜʠʪʝ ʩʣʝʜ ʜʚʫʜʥʝʚʥʘʪʘ ʩʨʝʱʘ: 

"ʝʊwinning ʝ ʥʝʚʝʨʦʷʪʝʥ ʢʘʥʘʣ, ʢʦʡʪʦ ʧʦʤʘʛʘ ʟʘ ʩʨʝʱʠʪʝ ʥʘ ʥʦʚʠ ʧʨʠʷʪʝʣʠ 
ʚ ʮʷʣʘ ɽʚʨʦʧʘ, ʢʦʡʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʥʝʛʦʚʠʪʝ ʧʦʣʟʚʘʪʝʣʠ ʜʘ ʦʙʤʝʥʷʪ ʜʦʙʨʠ 
ʧʨʘʢʪʠʢʠ.ñ ʇʦʣʠʪʠʮʠʪʝ ʥʝ ʩʘ ʪʦʣʢʦʚʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
ʧʨʠʷʪʝʣʩʪʚʦʪʦ ʩʨʝʜ ʫʯʠʪʝʣʠʪʝ, ʪʝ ʧʨʝʜʧʦʯʠʪʘʪ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚʣʠʷʥʠʝ 
ʚʲʨʭʫ ʫʯʝʥʠʮʠʪʝ. ɿʘ ʪʦʟʠ ʥʘʯʠʥ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ 
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ʀʟʧʲʣʥʠʪʝʣʥʘʪʘ ʘʛʝʥʮʠʷ ʥʘ etwinning, ʩʧʦʤʝʥʘʚʘ ʟʘ ʧʨʦʚʝʞʜʘʥʦ 
ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʩʨʝʜ ʫʯʝʥʠʮʠʪʝ, ʢʦʝʪʦ ʱʝ ʙʲʜʝ ʥʘ 
ʨʘʟʧʦʣʦʞʝʥʠʝ ʜʦ ʩʨʝʜʘʪʘ ʥʘ 2012 ʛ.[5] 

ʀʙʣʤʷʰʞʦʡʞ 

ʇʦʩʪʘʚʷʥʝʪʦ ʥʘ ʫʯʝʥʠʢʘ ʚ ʘʢʪʠʚʥʘ ʧʦʟʠʮʠʷ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣ ʠ ʘʥʘʣʠʟʘʪʦʨ 
ʬʦʨʤʠʨʘ ʠ ʨʘʟʚʠʚʘ ʧʦʟʥʘʚʘʪʝʣʥʘʪʘ ʤʫ ʘʢʪʠʚʥʦʩʪ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʧʨʦʝʢʪʦ-ʦʨʠʝʥʪʠʨʘʥʘʪʘ 
ʨʘʙʦʪʘ ʱʝ ʜʘʜʝ ʧʦ-ʜʦʙʲʨ ʩʪʘʨʪ ʥʘ ʙʲʜʝʱʠʪʝ ʤʣʘʜʠ ʭʦʨʘ ʧʨʠ ʩʪʘʨʪʘ ʠʤ ʥʘ 
ʧʘʟʘʨʘ ʥʘ ʪʨʫʜʘ. 

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʋʯʘʩʪʠʝʪʦ ʠ ʧʫʙʣʠʢʘʮʠʷʪʘ ʥʘ ʪʦʟʠ ʜʦʢʣʘʜ ʩʘ ʬʠʥʘʥʩʠʨʘʥʠ ʦʪ ʥʘʫʯʝʥ ʧʨʦʝʢʪ 
ʅʀ11-ʌʄʀ-004 ʢʲʤ ʅʇɼ ʥʘ ʇʋ òʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò ʥʘ ʪʝʤʘ: "ʈʘʟʨʘʙʦʪʢʘ ʠ 
ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʀʂʊ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʢʘʯʝʩʪʚʝʥʠ 
ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʠ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʮʷʣʦʩʪʥʦ ʦʩʲʚʨʝʤʝʥʷʚʘʥʝ 
ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʚʲʚ ʌʄʀ", 2011-2012 
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Abstract: This report covers the experience gained by the European Schoolnet called 
eTwinning, so that its project-oriented model of work with students in the European education 
to be applicable with the Bulgarian one. By involving partners (teachers and their students) 
from other European countries to create conditions for free choice of a topic and a project by 
the help of the so called school subject Information technology and the Internet. 
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ʁʆʍʇʉʅɹʏʁʇʆʆʇ-ʃʇʅʌʆʁʃɹʏʁʇʆʆʁʋɾ ʋɾʎʆʇʄʇɼʁʁ ɻ 
ʇɺʉɹʀʇɻɹʆʁɾʋʇ ð ʈɹʉɹɽʇʃʊɹʄʆʁʘʋ ɾʍɾʃʋ ʆɹ ʊʋʁʅʌʄɹ, 

ʈʉʁɺʄʁɿɹɻɹʒ ʆʁ ʃʓʅ ʉɾɹʄʆɹʋɹ ʊʉɾɽɹ 

ʎʚʝʪʝʣʠʥʘ ɻʝʦʨʛʠʝʚʘ  

I ʆʋ Ăʍʨʠʩʪʦ ʉʤʠʨʥʝʥʩʢʠò, ʫʣ.òʉʚ.ʩʚ. ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡò 82ɸ, 9200 ʛʨ.ʇʨoʚʘʜʠʷ 
(ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʩʲʚʝʪʥʠʢ), e-mail:georgieva_ts@abv.bg 

ʈʝʟʶʤʝ: ʉʲʚʨʝʤʝʥʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚʩʝ ʧʦʚʝʯʝ ʩʝ ʩʚʲʨʟʚʘ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ), ʩ ʢʦʝʪʦ ʩʝ ʮʝʣʠ ʥʝʧʨʝʢʲʩʥʘʪʦ 
ʧʦʜʦʙʨʷʚʘʥʝ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ, ʚʦʜʝʱʦ ʜʦ ʨʘʟʚʠʪʠʝ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ 
ʜʝʮʘʪʘ. ɼʦʢʣʘʜʲʪ ʧʨʝʜʩʪʘʚʷ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʀʂʊ ʢʘʪʦ ʩʪʠʤʫʣ ʟʘ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ 
ʢʦʛʥʠʪʠʚʥʠʪʝ ʧʩʠʭʠʯʥʠ ʧʨʦʮʝʩʠ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʜʦʙʣʠʞʘʚʘʱʦ ʥʠ ʜʦ ʤʘʢʩʠʤʘʣʥʦ 
ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʧʦʪʝʥʮʠʘʣʘ ʟʘ ʫʯʝʥʝ. ʉʧʦʜʝʣʝʥʠʪʝ ʠʜʝʠ ʩʘ ʚʲʟʥʠʢʥʘʣʠ ʚ 
ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʘʙʣʶʜʘʚʘʥʠ ʧʨʦʮʝʩʠ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ ʚʲʚ ʚʨʲʟʢʘ ʩ 
ʨʘʟʣʠʯʥʠ ʧʨʦʚʝʞʜʘʥʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʝʢʩʧʝʨʠʤʝʥʪʠ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʣʠʯʝʥ ʦʧʠʪ, 
ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʢʦʛʥʠʪʠʚʥʠ ʧʩʠʭʠʯʥʠ ʧʨʦʮʝʩʠ 

 

ʇʨʝʜʠ ʜʚʝʩʪʘ ʠ ʧʝʪʜʝʩʝʪ ʛʦʜʠʥʠ ʚʝʣʠʢʠʷʪ ʬʠʣʦʩʦʬ ʥʘ ʇʨʦʩʚʝʱʝʥʠʝʪʦ 
ɾ.ɾ.ʈʫʩʦ ʚ ʥʘʡ-ʟʥʘʯʠʤʦʪʦ ʩʠ ʧʨʦʠʟʚʝʜʝʥʠʝ Ăɽʤʠʣ ʠʣʠ ʟʘ ʚʲʟʧʠʪʘʥʠʝʪʦò, 
ʥʘʨʝʜ ʩ ʜʨʫʛʠʪʝ ʠʜʝʠ ʟʘ ʦʙʱʝʩʪʚʝʥʠ ʨʝʬʦʨʤʠ, ʧʦʜʯʝʨʪʘʚʘ ʧʘʛʫʙʥʦʪʦ ʚʣʠʷʥʠʝ 
ʥʘ ʥʘʫʢʘʪʘ ʠ ʠʟʢʫʩʪʚʦʪʦ ʟʘ ʝʩʪʝʩʪʚʝʥʦʪʦ ʨʘʟʚʠʪʠʝ ʠ ʚʲʟʧʠʪʘʥʠʝ ʥʘ ʜʝʮʘʪʘ, ʢʘʪʦ 
ʛʦʚʦʨʠ ʟʘ ʚʘʞʥʦʩʪʪʘ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʩʚʦʙʦʜʘ ʥʘ ʠʟʙʦʨ. ʉʧʨʷʤʦ ʜʥʝʰʥʠʷ ʜʝʥ 
ʠʜʝʠʪʝ ʤʫ ʠʤʘʪ ʩʲʚʩʝʤ ʜʨʫʛʦ ʠʟʤʝʨʝʥʠʝ. ʉʲʚʨʝʤʝʥʥʠʷʪ ʪʝʭʥʦʣʦʛʠʯʝʥ 
ʥʘʧʨʝʜʲʢ, ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʥʘʫʢʘʪʘ, ʦʩʚʝʥ ʟʥʘʯʠʤ ʦʙʱʝʩʪʚʝʥ, ʦʩʠʛʫʨʷʚʘʪ ʠ 
ʜʨʫʛ ï ʩʫʙʝʢʪʠʚʝʥ, ʣʠʯʥʦʩʪʝʥ ʥʘʧʨʝʜʲʢ. ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʭʥʠʯʝʩʢʠʪʝ 
ʢʦʤʫʥʠʢʘʮʠʠ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʚʩʝʢʠ ʠʥʜʠʚʠʜ ʟʘ ʣʠʯʝʥ ʠʟʙʦʨ, ʟʘ ʟʘʥʠʤʘʥʠʷ, 
ʟʘ ʩʦʙʩʪʚʝʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʠ ʠʥʪʝʣʝʢʪʫʘʣʥʦ ʦʙʦʛʘʪʷʚʘʥʝ, ʢʘʢʚʦʪʦ ʥʠʢʦʛʘ 
ʧʨʝʜʠ ʥʝ ʝ ʙʠʣʦ ʚʲʟʤʦʞʥʦ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ ʩʝ ʧʨʦʤʝʥʷ ʠ ʩʘʤʦʪʦ ʦʙʱʝʩʪʚʦ 
ï ʥʝʠʤʦʚʝʨʥʦ ʝ ʥʘʨʘʩʥʘʣʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʩʚʲʨʟʘʥʦʩʪ ʤʝʞʜʫ ʭʦʨʘʪʘ. 
ɽʬʝʢʪʲʪ ʠʟʛʣʝʞʜʘ ʧʘʨʘʜʦʢʩʘʣʝʥ ï ʥʘʫʯʥʠʪʝ ʧʦʩʪʠʞʝʥʠʷ, ʧʨʠʚʥʝʩʝʥʠ ʚ 
ʝʞʝʜʥʝʚʠʝʪʦ, ʦʩʠʛʫʨʷʚʘʪ ʩʚʦʙʦʜʘé 

ʇʨʦʙʣʝʤʲʪ ʟʘ ʠʥʦʚʘʮʠʠʪʝ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʟʘ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʥʦʚʠʪʝ 
ʤʦʜʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʨʝʜʠʮʘ ʜʲʨʞʘʚʥʠ ʜʦʢʫʤʝʥʪʠ, ʢʦʠʪʦ 
ʥʘʩʦʯʚʘʪ ʚʥʠʤʘʥʠʝʪʦ ʢʲʤ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ ʥʘ ʰʠʨʦʢʘ ʦʩʥʦʚʘ, ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ 
ʤʘʩʦʚʦʩʪ ʠ ʜʦʩʪʲʧʥʦʩʪ ʟʘ ʚʩʠʯʢʠ ʦʙʫʯʘʚʘʱʠ ʩʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʫʯʝʙʥʦʪʦ ʟʘʚʝʜʝʥʠʝ. ɻʣʘʚʥʠʪʝ ʮʝʣʠ ʩʝ ʩʚʲʨʟʚʘʪ ʩ 
ʝʬʝʢʪʠʚʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʤʨʝʞʦʚʠ 
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ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʟʘ ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ 
ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʠʥʦʚʘʮʠʦʥʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʤʝʪʦʜʠ ʚ 
ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ʊʦʟʠ ʧʨʦʙʣʝʤ ʝ ʘʢʪʫʘʣʝʥ ʚ ʥʘʩʪʦʷʱʦʪʦ ʝʞʝʜʥʝʚʠʝ, ʪʲʡ ʢʘʪʦ 
ʜʠʥʘʤʠʢʘʪʘ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʩʝ ʩʚʲʨʟʚʘ ʩ ʘʜʝʢʚʘʪʥʠʷ ʦʪʛʦʚʦʨ ʥʘ 
ʥʘʧʨʝʜʲʢʘ ʠ ʧʦʩʪʠʞʝʥʠʷʪʘ ʚʲʚ ʚʩʠʯʢʠ ʩʬʝʨʠ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʦʙʫʯʝʥʠʝʪʦ ʥʘ 
ʧʦʜʨʘʩʪʚʘʱʠʪʝ ʧʦʢʦʣʝʥʠʷ. ʇʨʦʮʝʩʲʪ ʝ ʚ ʧʨʷʢʘ ʚʨʲʟʢʘ ʩ ʨʘʟʚʠʪʠʝʪʦ ʢʘʧʘʮʠʪʝʪʘ 
ʥʘ ʜʝʮʘʪʘ. ʆʧʠʪʲʪ ʜʦʢʘʟʚʘ, ʯʝ ʧʨʠ ʝʞʝʜʥʝʚʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʜʥʠ ʠʣʠ ʜʨʫʛʠ 
ʧʨʝʜʤʝʪʠ, ʠʥʩʪʨʫʤʝʥʪʠ, ʪʝʦʨʝʪʠʯʥʠ ʧʦʩʪʫʣʘʪʠ, ʜʝʡʥʦʩʪʠ ʠ ʜʨʫʛʠ ʟʘʣʝʛʥʘʣʠ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʩʨʝʜʩʪʚʘ ʟʘ ʦʙʫʯʝʥʠʝ ʨʝʟʫʣʪʘʪʲʪ ʝ ʧʦʜʛʦʪʚʝʥ ʚ 
ʜʘʜʝʥʘ ʦʙʣʘʩʪ ʯʦʚʝʢ, ʩʧʦʩʦʙʝʥ ʜʘ ʩʝ ʩʧʨʘʚʠ ʩ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʩʧʝʮʠʬʠʯʥʘ 
ʟʘʜʘʯʘ, ʩʚʲʨʟʘʥʘ ʩ ʥʫʞʜʠʪʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʙʱʥʦʩʪʪʘ. 
ʏʨʝʟ ʚʣʦʞʝʥʠʪʝ ʫʩʠʣʠʷ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʤʣʘʜʠʪʝ ʩʠ 
ʯʣʝʥʦʚʝ ʦʙʱʝʩʪʚʦʪʦ ʛʘʨʘʥʪʠʨʘ ʨʘʟʚʠʪʠʝʪʦ ʠ ʥʘʧʨʝʜʲʢʘ ʩʠ. ʆʯʝʚʠʜʥʦ ʝ 
ʧʨʘʚʠʣʥʘ ʪʝʟʘʪʘ, ʯʝ ʦʙʱʝʩʪʚʝʥʠʷʪ ʧʨʦʩʧʝʨʠʪʝʪ ʩʝ ʩʚʲʨʟʚʘ ʩ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʜʝʮʘʪʘ ʠ ʤʣʘʜʝʞʠʪʝ. ʊʘʢʘ ʧʦʣʘʛʘʥʠʪʝ ʫʩʠʣʠʷ, ʬʠʥʘʥʩʦʚʘʪʘ 
ʧʦʜʢʨʝʧʘ, ʘ ʠ ʘʜʝʢʚʘʪʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ ʠ 
ʦʙʝʟʧʝʯʘʚʘʥʝʪʦ ʤʫ ʩ ʚʩʠʯʢʠ ʥʝʦʙʭʦʜʠʤʠ ʨʝʩʫʨʩʠ ʩʘ ʚ ʜʠʨʝʢʪʥʘ ʟʘʚʠʩʠʤʦʩʪ ʩ 
ʨʝʘʣʠʟʠʨʫʝʤʠʪʝ ʧʦʩʪʠʞʝʥʠʷ, ʧʦʚʝʯʝʪʦ ʦʪ ʢʦʠʪʦ ʥʘʡ-ʯʝʩʪʦ ʩʘ ʦʪʣʦʞʝʥʠ ʚʲʚ 
ʚʨʝʤʝʪʦ, ʢʦʛʘʪʦ ʧʦʜʨʘʩʪʚʘʱʠʷʪ ʟʘʧʦʯʥʝ ʜʘ ʙʲʜʝ ʠʜʝʥʪʠʬʠʮʠʨʘʥ ʩ ʨʦʣʷʪʘ ʥʘ 
ʚʲʟʨʘʩʪʝʥ.  

ɿʘʧʦʯʚʘʡʢʠ ʦʙʱʫʚʘʥʝʪʦ ʦʱʝ ʦʪ ʨʘʞʜʘʥʝʪʦ ʩʠ, ʜʝʪʝʪʦ ʩʝ ʦʟʦʚʘʚʘ ʚ 
ʟʘʦʙʠʢʘʣʷʱʠʷ ʛʦ ʩʚʷʪ ʪʘʢʲʚ, ʢʘʢʲʚʪʦ ʝ. ʋʩʣʦʚʠʷʪʘ ʥʘ ʞʠʚʦʪ ʚ ʜʦʤʘ, ʥʘʯʠʥʲʪ ʥʘ 
ʢʦʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʚʲʟʨʘʩʪʥʠʪʝ ʠ ʚʲʟʨʘʩʪʥʠʪʝ ʠ ʜʝʮʘʪʘ ʚ ʩʝʤʝʡʩʪʚʦʪʦ, 
ʩʲʟʜʘʚʘʪ ʦʧʠʪʘ ʥʘ ʜʝʪʝʪʦ ʠ ʟʘ ʥʝʛʦ ʪʦʚʘ ʝ ʝʜʠʥʩʪʚʝʥʠʷʪ ʣʠʯʝʥ ʦʧʠʪ. ʆʯʝʚʠʜʥʦ 
ʝ, ʯʝ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʜʝʪʝʪʦ ʩʨʝʜʘʪʘ ʠʤʘ ʦʛʨʦʤʥʦ ʟʥʘʯʝʥʠʝ. ʊʘʢʘ ʜʥʝʰʥʦʪʦ 
ʤʘʣʢʦ ʜʝʪʝ ʟʥʘʝ ʢʘʢʚʦ ʝ ʢʦʤʧʶʪʲʨ, ʢʘʢ ʜʘ ʛʦ ʠʟʧʦʣʟʚʘ, ʦʨʠʝʥʪʠʨʘ ʩʝ ʠ 
ʚʲʟʧʨʠʝʤʘ ʤʥʦʛʦ ʙʲʨʟʦ ʥʘʯʠʥʘ ʥʘ ʨʘʙʦʪʘ ʩ ʥʝʛʦ. ɿʘ ʜʝʪʝʪʦ ʪʦʚʘ ʝ ʠʛʨʘ, ʘ ʪʦ 
ʦʙʠʯʘ ʜʘ ʠʛʨʘʝ ï ʪʦʚʘ ʝ ʥʝʛʦʚʘʪʘ ʩʲʱʥʦʩʪ. ʇʨʘʚʝʡʢʠ ʧʨʝʥʦʩ ʦʪ ʪʝʟʠ ʧʦʩʪʫʣʘʪʠ 
ʢʲʤ ʮʝʣʠʪʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʛʨʘʜʝʥʘ ʩʣʝʜʥʘʪʘ ʪʝʟʘ: ʢʦʣʢʦʪʦ 
ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ ʙʲʜʘʪ ʟʘʣʘʛʘʥʠ ʧʦʚʝʯʝ ʩʲʚʨʝʤʝʥʥʠ ʪʝʭʥʠʯʝʩʢʠ 
ʩʨʝʜʩʪʚʘ, ʢʦʣʢʦʪʦ ʧʦʚʝʯʝ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ï 
ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʦʣʢʦʚʘ ʦʙʫʯʘʚʘʱʠʪʝ ʩʝ ʜʝʮʘ ʱʝ ʧʨʠʝʤʘʪ ʪʝʟʠ 
ʧʦʩʪʠʞʝʥʠʷ ʟʘ ʜʘʜʝʥʦʩʪ. ʆʪʪʫʢ ʩʣʝʜʚʘ, ʯʝ ʚ ʘʢʪʠʚʥʘʪʘ ʯʘʩʪ ʦʪ ʞʠʚʦʪʘ ʩʠ ʢʘʪʦ 
ʩʲʟʠʜʘʪʝʣʥʠ ʚʲʟʨʘʩʪʥʠ, ʦʩʚʝʥ ʯʝ ʤʥʦʛʦ ʧʦ-ʣʝʩʥʦ ʱʝ ʦʚʣʘʜʷʚʘʪ ʙʲʜʝʱʠʪʝ 
ʩʲʚʨʝʤʝʥʥʠ ʧʦʩʪʠʞʝʥʠʷ, ʤʥʦʛʦ ʧʦ-ʣʝʩʥʦ ʪʝ ʩʘʤʠʪʝ ʙʠʭʘ ʠʤʘʣʠ ʥʘʛʣʘʩʘʪʘ ʟʘ 
ʩʲʪʚʦʨʷʚʘʥʝ ʥʘ ʥʦʚʠ ʩʨʝʜʩʪʚʘ (ʪʝʭʥʦʣʦʛʠʠ, ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʪ.ʥ.) ʚ ʦʪʛʦʚʦʨ ʥʘ 
ʧʦʷʚʠʣʠ ʩʝ ʦʙʱʝʩʪʚʝʥʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʦʙʣʘʩʪ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, 
ʯʝ ʘʢʦ ʫʯʠʣʠʱʘʪʘ ʩʝ ʧʨʝʚʲʨʥʘʪ ʚ ʤʦʜʝʨʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʩʨʝʜʠʱʘ, ʢʲʜʝʪʦ 
ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʥʘʡ-ʜʦʙʨʠʪʝ ʧʦʩʪʠʞʝʥʠʷ ʚ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʠ 
ʦʥʘʛʣʝʜʷʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʩʲʯʝʪʘʥʦ ʩ ʦʪʥʦʰʝʥʠʝʪʦ ʢʲʤ ʜʝʪʝʪʦ ʢʘʪʦ 
ʨʘʟʚʠʚʘʱʘ ʩʝ ʣʠʯʥʦʩʪ, ʠʤʘʤʝ ʦʩʥʦʚʘʥʠʷʪʘ ʜʘ ʩʝ ʥʘʜʷʚʘʤʝ, ʯʝ ʙʲʜʝʱʠʪʝ 



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 311 

 

ʚʲʟʨʘʩʪʥʠ ʱʝ ʙʲʜʘʪ ʜʦʩʪʘʪʲʯʥʦ ʟʥʘʝʱʠ ʠ ʩʚʦʙʦʜʥʠ ʚ ʠʜʝʠʪʝ ʩʠ, ʟʘ ʜʘ 
ʨʝʘʣʠʟʠʨʘʪ ʩʝʙʝ ʩʠ ʢʘʪʦ ʪʚʦʨʯʝʩʢʠ ʪʲʨʩʝʱʠ ʣʠʯʥʦʩʪʠ. 

ʆʥʘʛʣʝʜʷʚʘʥʝʪʦ ʠ ʦʩʦʙʝʥʦ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ ʟʘ 
ʦʙʫʯʝʥʠʝ ʫʚʝʣʠʯʘʚʘʪ ʦʙʱʠʷ ʦʙʝʤ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ ʧʦʣʫʯʘʚʘʪ ʫʯʝʥʠʮʠʪʝ, 
ʟʘʩʠʣʚʘʪ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʥʘ ʥʝʨʚʥʘʪʘ ʩʠʩʪʝʤʘ, ʧʦʟʚʦʣʷʚʘʪ ʚ ʧʦ-ʠʥʪʝʨʝʩʥʘ ʠ ʧʦ-
ʜʦʩʪʲʧʥʘ ʟʘ ʫʯʝʥʠʮʠʪʝ ʬʦʨʤʘ ʜʘ ʩʝ ʠʟʣʘʛʘ ʫʯʝʙʥʠʷʪ ʤʘʪʝʨʠʘʣ, ʧʨʝʜʠʟʚʠʢʚʘʪ 
ʧʦʣʦʞʠʪʝʣʥʠ ʝʤʦʮʠʠ ʠ ʢʘʪʦ ʮʷʣʦ ʧʦʚʠʰʘʚʘʪ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʫʯʝʙʥʠʷ 
ʧʨʦʮʝʩ. ʇʦʩʨʝʜʩʪʚʦʤ ʦʥʘʛʣʝʜʷʚʘʥʝʪʦ ʩ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ ʩʝ ʘʥʛʘʞʠʨʘʪ 
ʦʩʥʦʚʥʦ ʟʨʠʪʝʣʥʠʪʝ ʠ ʩʣʫʭʦʚʠʪʝ ʚʲʟʧʨʠʷʪʠʷ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʥʦ ʠʤ ʩʝ ʧʨʝʜʘʚʘ 
ʥʝʱʦ ʩʲʚʩʝʤ ʥʦʚʦ ï ʜʠʥʘʤʠʢʘ ʥʘ ʨʝʘʣʠʟʠʨʫʝʤʦʪʦ ʦʙʫʯʝʥʠʝ, ʢʦʝʪʦ ʛʨʘʥʠʯʠ ʩ 
ʥʘʪʨʫʧʚʘʥʝʪʦ ʥʘ ʧʨʝʢʠ ʣʠʯʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ, ʚ ʢʦʠʪʦ ʩʝ ʚʢʣʶʯʚʘʪ ʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʚʲʟʧʨʠʷʪʠʝʪʦ ï ʧʨʝʜʤʝʪʥʦʩʪ, ʮʷʣʦʩʪʥʦʩʪ, ʩʪʨʫʢʪʫʨʥʦʩʪ, 
ʢʦʥʩʪʘʥʪʥʦʩʪ, ʦʩʤʠʩʣʝʥʦʩʪ ʠ ʘʧʝʨʮʝʧʮʠʷ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʥʠʝ ʩʤʷʪʘʤʝ, ʯʝ 
ʠʤʝʥʥʦ ʝʜʥʦʚʨʝʤʝʥʥʦʪʦ ʠ ʝʜʥʦʟʥʘʯʥʦ ʩʲʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʟʨʠʪʝʣʥʦʪʦ, 
ʩʣʫʭʦʚʦʪʦ ʠ ʝʤʦʮʠʦʥʘʣʥʦʪʦ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚʦʜʠ ʜʦ 
ʟʘʧʘʤʝʪʷʚʘʥʝʪʦ ʠ ʟʘ ʥʘʡ-ʢʨʘʪʢʦ ʚʨʝʤʝ. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʦʙʩʪʚʝʥʠ 
ʧʨʝʞʠʚʷʚʘʥʠʷ ʚ ʦʙʫʯʘʚʘʱʘ ʩʨʝʜʘ, ʥʘʪʨʫʧʚʘʥʝʪʦ ʥʘ ʣʠʯʝʥ ʦʧʠʪ ʧʦʩʨʝʜʩʪʚʦʤ 
ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʠʯʝʩʢʠ ʜʦʩʪʠʞʝʥʠʷ (ʥʘʧʨʠʤʝʨ ʬʠʣʤ ʩ ʦʙʨʘʟʦʚʘʪʝʣʥʦ 
ʟʥʘʯʝʥʠʝ, ʛʣʝʜʘʥ ʥʘ 3D ʝʢʨʘʥ) ʦʩʚʝʥ ʠʥʬʦʨʤʘʪʠʚʥʦ ʚʲʟʜʝʡʩʪʚʘ ʠ ʝʤʦʮʠʦʥʘʣʥʦ 
ʜʦ ʩʪʝʧʝʥʪʘ ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʠ ʣʠʯʥʠ ʫʩʝʱʘʥʠʷ, ʤʘʢʩʠʤʘʣʥʦ ʧʨʠʙʣʠʞʘʚʘʱʠ 
ʜʝʡʩʪʚʠʪʝʣʥʦʩʪʪʘ. ʀʥʘʯʝ ʢʘʟʘʥʦ, ʦʙʦʛʘʪʷʚʘʥʝʪʦ ʥʘ ʣʠʯʥʠʷ ʦʧʠʪ ʧʦ ʪʦʟʠ ʥʘʯʠʥ 
ʠʤʘ ʝʢʩʧʝʨʪʥʦ ʟʥʘʯʝʥʠʝ ï ʜʝʪʝʪʦ ʥʘʪʨʫʧʚʘ ʩʦʙʩʪʚʝʥ ʦʧʠʪ, ʧʨʝʚʨʲʱʘʱ ʛʦ ʚ 
ʝʢʩʧʝʨʪ, ʧʦʨʘʜʠ ʨʝʘʣʥʦʩʪʪʘ ʥʘ ʧʨʝʞʠʚʷʚʘʥʝʪʦ. ʊʘʢʘ ʩʪʠʤʫʣʠʨʘʥʝʪʦ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ ʩʝ ʩʚʲʨʟʚʘ ʥʝ ʧʨʦʩʪʦ ʩ ʥʘʯʝʪʝʥʦʩʪ, ʪ.ʝ. ʟʥʘʥʠʷ, ʩʪʠʛʘ ʩʝ ʜʦ 
ʨʝʬʣʝʢʩ ʥʘ ʫʤʘ, ʘ ʜʦʨʠ ʠ ʜʦ ʨʝʬʣʝʢʩ ʥʘ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ. ɺ 
ʧʦʜʢʨʝʧʘ ʥʘ ʪʦʚʘ ʪʚʲʨʜʝʥʠʝ ʱʝ ʧʦʩʦʯʠʤ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʩʠʤʫʣʘʪʦʨʠ ʠ 
ʪʨʝʥʘʞʦʨʠ, ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʝʜʥʠ ʦʪ ʥʘʡ-
ʩʣʦʞʥʠʪʝ ʧʨʦʬʝʩʠʠ ï ʚ ʝʥʝʨʛʝʪʠʢʘʪʘ, ʘʚʠʘʮʠʷʪʘ, ʢʦʨʘʙʦʧʣʘʚʘʥʝʪʦ, 
ʢʦʩʤʦʥʘʚʪʠʢʘʪʘ ʠ ʪ.ʥ.  

ʇʦʜʥʝʩʝʥʘʪʘ ʦʙʫʯʘʚʘʱʘ ʠʥʬʦʨʤʘʮʠʷ ʠʟʧʲʣʥʷʚʘ ʠ ʯʝʪʠʨʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʥʘ 
ʧʨʦʮʝʩʘ ʥʘ ʚʲʟʧʨʠʝʤʘʥʝ:  

ɽʪʘʧ 1: ʀʟʙʠʨʘʪʝʣʥʦ ʚʲʟʧʨʠʝʤʘʥʝ (ʈʘʟʙʠʨʘʥʝ), ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ: 
ʧʨʝʜʥʘʤʝʨʝʥʦ (ʚʦʣʝʚʦ) ð ʢʦʛʘʪʦ ʯʦʚʝʢ ʩʘʤ ʮʝʣʝʚʦ ʬʠʢʩʠʨʘ ʚʥʠʤʘʥʠʝʪʦ ʩʠ, ʠ 
ʥʝʧʨʝʜʥʘʤʝʨʝʥʦ (ʥʝʚʦʣʝʚʦ) ð ʢʦʛʘʪʦ ʚʥʠʤʘʥʠʝʪʦ ʤʫ ʝ ʧʨʠʚʣʝʯʝʥʦ ʦʪ ʚʲʥʰʝʥ 
ʩʪʠʤʫʣ. 

ɽʪʘʧ 2: ʆʧʨʦʩʪʷʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ (ʂʦʜʠʨʘʥʝ). ʏʦʚʝʢ ʠʥʪʝʨʧʨʝʪʠʨʘ 
ʠʥʬʦʨʤʘʮʠʷ ʩʧʨʷʤʦ ʜʨʫʛʠ ʘʥʘʣʦʛʠʯʥʠ ʩʲʙʠʪʠʷ ʦʪ ʠʥʜʠʚʠʜʫʘʣʥʠʷʪ ʤʫ ʦʧʠʪ. 

ɽʪʘʧ 3: ɿʘʜʲʨʞʘʥʝ ʚ ʧʘʤʝʪʪʘ. ʊʦʟʠ ʝʪʘʧ ʤʦʞʝ ʜʘ ʩʝ ʥʘʨʝʯʝ ʟʘʧʦʤʥʷʥʝ ʠ 
ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʧʘʤʝʪʪʘ. 
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ɽʪʘʧ 4: ɺʲʟʧʨʦʠʟʚʝʞʜʘʥʝ ʠʣʠ ʠʟʚʠʢʚʘʥʝ ʦʪ ʧʘʤʝʪʪʘ (ʇʦʚʝʜʝʥʠʝ). ʅʘ 
ʦʩʥʦʚʘʪʘ ʥʘ ʪʦʚʘ ʢʘʢ ʯʦʚʝʢʲʪ ʚʲʟʧʨʠʝʤʘ ʥʝʱʘʪʘ, ʢʦʠʪʦ ʩʝ ʩʣʫʯʚʘʪ ʦʢʦʣʦ ʥʝʛʦ, 
ʪʦʡ ʚʟʝʤʘ ʨʝʰʝʥʠʷ ʢʘʢʚʦ ʜʘ ʙʲʜʝ ʧʦʚʝʜʝʥʠʝʪʦ ʤʫ ʚʲʚ ʚʩʷʢʘ ʢʦʥʢʨʝʪʥʘ 
ʩʠʪʫʘʮʠʷ.  

ʈʘʟʛʣʝʞʜʘʡʢʠ ʝʪʘʧʠʪʝ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʚʲʟʧʨʠʝʤʘʥʝ, ʦʪʙʝʣʷʟʚʘʤʝ ʩʣʝʜʥʘʪʘ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪ: ʦʙʦʛʘʪʷʚʘʥʝʪʦ ʥʘ ʣʠʯʥʠʷ ʦʧʠʪ ʫʚʝʣʠʯʘʚʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 
ʢʦʜʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʪ.ʝ. ʦʙʨʘʟʥʦ ʢʘʟʘʥʦ ï ʢʦʣʢʦʪʦ ʧʦʚʝʯʝ ʫʚʝʣʠʯʘʚʘʤʝ 
ʟʥʘʥʠʷʪʘ ʩʠ, ʪʦʣʢʦʚʘ ʧʦʚʝʯʝ ʥʝʱʘ ʤʦʞʝʤ ʜʘ ʥʘʫʯʠʤ ʦʱʝ, ʫʚʝʣʠʯʘʚʘʡʢʠ 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʩʠ ʠ ʟʘ ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ ʥʘ ʩʨʝʜʘʪʘ ʠ ʦʪʥʦʰʝʥʠʷʪʘ.  

ʋʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʫʯʝʥʠʮʠʪʝ 
ʩʝ ʠʟʚʲʨʰʚʘ ʠ ʢʦʥʪʨʦʣʠʨʘ ʧʨʷʢʦ ʦʪ ʫʯʠʪʝʣʷ. ʋʯʠʪʝʣʷʪ ʝ ʦʥʟʠ ʦʙʱʝʩʪʚʝʥ 
ʧʨʝʜʩʪʘʚʠʪʝʣ, ʢʦʡʪʦ ʝ ʫʧʲʣʥʦʤʦʱʝʥ ʜʘ ʧʨʝʜʘʜʝ ʥʘʪʨʫʧʘʥʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ 
ʥʘ ʤʣʘʜʦʪʦ ʧʦʢʦʣʝʥʠʝ ʯʨʝʟ ʩʧʝʮʠʬʠʯʥʦ ʦʙʫʯʝʥʠʝ, ʧʨʦʚʝʞʜʘʥʦ ʚ ʩʧʝʮʠʘʣʥʦ 
ʦʙʦʩʦʙʝʥʦ ʤʷʩʪʦ ï ʫʯʠʣʠʱʝ. ʈʦʣʷʪʘ ʥʘ ʫʯʠʪʝʣʷ ʦʯʝʚʠʜʥʦ ʝ ʚʘʞʥʘ ʦʙʱʝʩʪʚʝʥʘ 
ʨʦʣʷ, ʩʧʦʩʦʙʩʪʚʘʱʘ ʟʘ ʠʥʪʝʣʝʢʪʫʘʣʥʦʪʦ ʚʲʟʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʥʘʮʠʷʪʘ. 
ʉʲʚʨʝʤʝʥʥʠʷʪ ʫʯʠʪʝʣ ʝ ʚʠʩʦʢʦʢʚʘʣʠʬʠʮʠʨʘʥ, ʧʦʜʛʦʪʚʝʥ ʠ ʩʧʦʩʦʙʝʥ, ʠ ʝ ʚ 
ʩʲʩʪʦʷʥʠʝ ʜʘ ʩʲʯʝʪʘʝ ʜʲʨʞʘʚʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ ʩ ʪʚʦʨʯʝʩʢʠ 
ʧʦʜʭʦʜ ʚ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʠ ʨʘʙʦʪʘʪʘ ʩ ʫʯʝʙʥʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʝʡʥʦʩʪʠ. ʊʦʚʘ 
ʧʨʝʜʦʧʨʝʜʝʣʷ ʠ ʥʦʚʘʪʘ ʨʦʣʷ ʥʘ ʫʯʠʪʝʣʷ ï ʧʨʝʚʨʲʱʘʥʝʪʦ ʤʫ ʦʪ ʤʦʥʦʧʦʣʠʩʪ ʥʘ 
ʟʥʘʥʠʝʪʦ ʚ ʤʠʥʘʣʦʪʦ ʚ ʤʝʜʠʘʪʦʨ ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʦʥʥʠʷ ʭʘʦʩ ʠ ʧʦʜʨʝʜʝʥʠʪʝ 
ʟʥʘʥʠʷ ʜʥʝʩ. ʅʘʚʣʠʟʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʫʯʠʪʝʣʷ ʜʘ ʙʲʜʝ ʥʦʚʘʪʦʨ, ʜʘ ʘʥʘʣʠʟʠʨʘ 
ʧʦʪʦʮʠʪʝ ʦʪ ʠʥʬʦʨʤʘʮʠʷ ʚ ʠʥʪʝʨʥʝʪ ʠ ʜʘ ʢʘʥʘʣʠʟʠʨʘ ʦʥʘʟʠ, ʢʦʷʪʦ ʝ 
ʥʝʦʙʭʦʜʠʤʘ ʟʘ ʢʦʥʢʨʝʪʥʦʪʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ. ʇʨʦʤʝʥʷ ʩʝ ʪʨʘʜʠʮʠʦʥʥʠʷʪ 
ʤʦʜʝʣ ʥʘ ʚʨʲʟʢʘʪʘ ʫʯʠʪʝʣ ï ʫʯʝʥʠʢ. ɼʘʚʘ ʩʝ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʫʯʠʪʝʣʷ ʜʘ 
ʫʧʨʘʚʣʷʚʘ ʠʟʮʷʣʦ ʧʨʦʮʝʩʘ ʥʝ ʩʘʤʦ ʧʦ ʚʨʝʤʝ ʥʘ ʯʘʩʘ, ʘ ʠ ʧʨʠ ʩʘʤʦʧʦʜʛʦʪʦʚʢʘʪʘ 
ʥʘ ʫʯʝʥʠʢʘ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʦʩʪʠʛʘʥʝ ʥʘ ʮʷʣʦʩʪʥʦ, ʥʝʧʨʝʢʲʩʥʘʪʦ ʚʲʟʜʝʡʩʪʚʠʝ. 
ʈʘʟʚʠʚʘʡʢʠ ʪʦʟʠ ʠʥʦʚʘʪʠʚʝʥ ʧʦʜʭʦʜ, ʫʯʠʪʝʣʷʪ ʥʝ ʧʨʦʩʪʦ ʧʨʝʧʦʜʘʚʘ ʟʥʘʥʠʷ, ʘ ʠ 
ʩʪʠʤʫʣʠʨʘ ʥʘʯʠʥʘ ʥʘ ʤʠʩʣʝʥʝ ʠ ʚʲʦʙʨʘʞʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʨʘʙʦʪʠ ʩ 
ʪʝʭʥʠʪʝ ʧʨʝʜʩʪʘʚʠ ʧʨʷʢʦ, ʢʦʝʪʦ ʠʟʥʝʥʘʜʚʘʱʦ ʩʝ ʦʢʘʟʚʘ, ʯʝ ʤʘʢʩʠʤʘʣʥʦ 
ʧʨʠʙʣʠʞʘʚʘ ʫʯʝʥʠʮʠʪʝ ʜʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ. 
ʇʦʩʪʠʛʘ ʩʝ ʢʦʤʧʝʥʩʘʪʦʨʝʥ ʥʘ ʧʨʷʢʦʪʦ ʧʨʝʧʦʜʘʚʘʥʝ ʚ ʨʝʘʣʥʘ ʩʨʝʜʘ ʝʬʝʢʪ ï 
ʧʨʝʜʩʪʘʚʷʪ ʩʝ ʚʲʟʤʦʞʥʦʩʪʠ, Ăʪʨʝʥʠʨʘʥʝò, ʜʦʩʪʲʧʥʦʩʪ ʥʘ ʩʝʪʠʚʘʪʘ ʜʦ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ, ʜʦ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪʪʘ. ʀʥʘʯʝ ʢʘʟʘʥʦ, ʨʘʙʦʪʘʪʘ ʩ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʜʦʚʝʞʜʘ ʙʣʠʟʦʩʪʪʘ ʜʦ ʞʠʚʘʪʘ 
ʧʨʠʨʦʜʘ, ʜʦ ʝʩʪʝʩʪʚʝʥʘʪʘ ʩʨʝʜʘ, ʧʨʷʢʦ ʩʪʠʤʫʣʠʨʘʡʢʠ ʢʦʛʥʠʪʠʚʥʠʪʝ ʧʩʠʭʠʯʥʠ 
ʧʨʦʮʝʩʠ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʧʨʠʙʣʠʞʘʚʘʱʦ ʥʠ ʜʦ ʠʜʝʷʪʘ ʟʘ ʤʘʢʩʠʤʘʣʥʦ 
ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʫʯʝʥʝ. 

ʂʘʢʪʦ ʝ ʜʦʙʨʝ ʠʟʚʝʩʪʥʦ, ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷ ʟʘʧʦʯʚʘ ʦʪ 
ʚʲʟʧʨʠʷʪʠʝʪʦ. ʈʘʟʣʠʯʥʠʪʝ ʤʦʜʝʣʠ ʥʘ ʫʯʝʥʝʪʦ ʧʦʩʪʘʚʷʪ ʚʥʠʤʘʥʠʝʪʦ ʢʘʪʦ 
ʥʝʠʟʤʝʥʝʥ ʢʦʤʧʦʥʝʥʪ ʥʘ ʥʘʫʯʘʚʘʥʝʪʦ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-
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ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʛʦ ʧʨʠʙʣʠʞʘʚʘʪ ʜʦ ʪ.ʥʘʨ. 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʫʯʝʥʝ ʯʨʝʟ ʥʘʙʣʶʜʝʥʠʝ, ʢʦʝʪʦ ʝ ʦʩʥʦʚʝʥ ʝʣʝʤʝʥʪ ʦʪ 
ʩʦʮʠʘʣʥʦ-ʢʦʛʥʠʪʠʚʥʘʪʘ ʪʝʦʨʠʷ. ʇʨʝʜʠʟʚʠʢʚʘʥʝʪʦ ʥʘ ʚʥʠʤʘʥʠʝ ʝ ʦʩʥʦʚʥʘ 
ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʧʦʩʪʠʞʝʥʠʷ ʚ ʩʬʝʨʘʪʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ. ʂʘʪʦ 
ʯʘʩʪ ʦʪ ʢʦʛʥʠʪʠʚʥʘʪʘ ʪʝʦʨʠʷ, ʚʥʠʤʘʥʠʝʪʦ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʝʜʥʦʢʨʘʪʝʥ ʘʢʪ, 
ʧʦʩʣʝʜʚʘʥ ʦʪ ʜʨʫʛʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʫʯʝʥʝʪʦ ï ʟʘʧʘʤʝʪʷʚʘʥʝ, ʠʟʧʲʣʥʝʥʠʝ ʠ 
ʤʦʪʠʚʘʮʠʷ (ɹʘʥʜʫʨʘ), ʩʣʝʜ ʢʦʝʪʦ ʧʨʦʮʝʩʲʪ ʩʝ ʚʲʟʦʙʥʦʚʷʚʘ. ʉʧʦʨʝʜ ʥʘʩ 
ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʚʥʠʤʘʥʠʝʪʦ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ, ʙʝʟ ʢʦʷʪʦ ʧʨʦʮʝʩʲʪ ʥʝ ʙʠ ʙʠʣ 
ʮʷʣʦʩʪʥʦ ʨʘʙʦʪʝʱ. ʄʦʜʝʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʠʥʩʪʨʫʤʝʥʪ ʩʘ ʙʝʟʫʩʣʦʚʝʥ 
ʧʦʤʦʱʥʠʢ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʟʘ ʧʨʝʜʠʟʚʠʢʚʘʥʝ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʦʙʫʯʘʚʘʱʠʪʝ ʩʝ, 
ʥʦ ʪʝ ʩʘ ʙʝʟʫʩʣʦʚʝʥ ʧʦʤʦʱʥʠʢ ʠ ʚ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʚʥʠʤʘʥʠʝʪʦ. ʊʘʢʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝ ʷʚʷʚʘʪ ʩʪʠʤʫʣ ʥʘ 
ʚʲʟʧʨʠʷʪʠʝʪʦ, ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʜʠʟʚʠʢʚʘʱ ʠ ʧʦʜʜʲʨʞʘʱ ʚʥʠʤʘʥʠʝʪʦ ʥʘ 
ʦʙʫʯʘʚʘʥʠʪʝ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʚʘʞʝʥ ʝʣʝʤʝʥʪ ʩʝ ʷʚʷʚʘ ʠ ʧʦʜʩʲʟʥʘʪʝʣʥʘʪʘ 
ʩʪʨʘʥʘ ʥʘ ʥʷʢʦʠ ʢʦʛʥʠʪʠʚʥʠ ʧʨʦʮʝʩʠ, ʢʦʛʘʪʦ ʩʪʠʤʫʣʠʪʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ, ʥʦ ʥʝ ʩʝ 
ʨʝʛʠʩʪʨʠʨʘʪ ʚ ʩʫʙʝʢʪʠʚʥʦʪʦ ʩʲʟʥʘʥʠʝ. ʊʘʢʘ ʜʦʨʠ ʚ ʩʲʩʪʦʷʥʠʝ ʥʘ ʠʟʚʝʩʪʥʦ 
ʝʣʠʤʠʥʠʨʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ, ʦʙʫʯʘʚʘʱʠʷʪ ʩʝ ʥʘ 
ʧʦʜʩʲʟʥʘʪʝʣʥʦ ʥʠʚʦ ʱʝ ʝ ʜʦʣʦʚʠʣ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʢʦʷʪʦ ʠʥʘʯʝ ʥʝ ʝ ʫʩʧʷʣʘ ʜʘ 
ʧʨʝʜʠʟʚʠʢʘ ʚʥʠʤʘʥʠʝʪʦ ʤʫ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʥʘ ʧʦ-ʢʲʩʝʥ, ʧʦʩʣʝʜʚʘʱ 
ʦʙʫʯʝʥʠʝʪʦ ʝʪʘʧ, ʘʢʦ ʥʘ ʪʦʟʠ ʦʙʫʯʘʚʘʱ ʤʫ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʥʘʧʨʘʚʠ 
ʧʨʝʜʩʪʘʚʷʥʝ, ʝ ʚʲʟʤʦʞʥʦ ʪʦʡ ʜʘ ʫʩʧʝʝ ʜʘ ʨʝʘʣʠʟʠʨʘ ʠʟʚʝʩʪʥʠ ʧʦʩʪʠʞʝʥʠʷ. 
ʊʘʢʲʚ ʪʠʧ ʩʧʦʤʝʥ ʝ ʠʟʚʝʩʪʝʥ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʢʘʪʦ ʠʤʧʣʠʮʠʪʥʘ ʧʘʤʝʪ ʠ ʝ 
ʜʦʢʘʟʘʪʝʣʩʪʚʦ ʟʘ ʩʣʦʞʥʦʪʦ ʢʦʛʥʠʪʠʚʥʦ ʧʦʜʩʲʟʥʘʪʝʣʥʦ ʧʨʝʨʘʙʦʪʚʘʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷʪʘ. ʊʦʚʘ ʝ ʦʱʝ ʝʜʥʦ, ʤʘʢʘʨ ʠ ʢʦʩʚʝʥʦ ʜʦʢʘʟʘʪʝʣʩʪʚʦ ʟʘ ʚʘʞʥʦʩʪʪʘ 
ʥʘ ʝʜʥʦʚʨʝʤʝʥʥʦʪʦ ʠ ʝʜʥʦʧʦʩʦʯʥʦ ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ 
ʚʲʟʧʨʠʷʪʠʷʪʘ ʥʘ ʫʯʝʥʠʢʘ. ʉʪʠʤʫʣʠʨʘʥʝʪʦ ʥʘ ʢʦʛʥʠʪʠʚʥʦʪʦ ʧʨʝʨʘʙʦʪʚʘʥʝ ʠʛʨʘʝ 
ʩʲʱʝʩʪʚʝʥʘ ʨʦʣʷ ʚ ʦʙʫʯʠʪʝʣʥʠʷ ʧʨʦʮʝʩ.  

ʆʯʝʚʠʜʥʘ ʝ ʚʩʝʦʙʭʚʘʪʥʦʩʪʪʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ, ʢʦʝʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ï 
ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʦʢʘʟʚʘʪ ʚ ʩʲʚʨʝʤʝʥʥʠʷ ʩʚʷʪ. ʅʝʱʦ ʧʦʚʝʯʝ ï 
ʩʲʚʨʝʤʝʥʥʠʷʪ ʩʚʷʪ ʠ ʚ ʯʘʩʪʥʦʩʪ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʢʦʝʪʦ ʠʤʘ ʧʨʝʪʝʥʮʠʠ ʟʘ 
ʘʢʪʫʘʣʥʦʩʪ, ʥʝ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʲʱʝʩʪʚʫʚʘʪ ʙʝʟ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ɺʩʝ ʦʱʝ ʠʤʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʢʦʠʪʦ ʩʤʷʪʘʪ, ʯʝ ʫʯʝʥʠʮʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ Ăʠʟʚʘʜʝʥʠò ʠʟʟʘʜ 
ʢʦʤʧʶʪʨʠʪʝé ʉʧʦʨʝʜ ʥʘʩ ʪʘʟʠ ʢʘʫʟʘ ʧʨʦʪʠʚʦʨʝʯʠ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʠ ʥʘʧʨʝʜʲʢʘ 
ʥʘ ʦʙʱʝʩʪʚʦʪʦ. ɺʲʧʨʦʩʲʪ ʝ ʥʝ ʤʣʘʜʠʪʝ ʭʦʨʘ ʜʘ ʙʲʜʘʪ ʣʠʰʘʚʘʥʠ ʦʪ 
ʜʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ï ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʧʨʦʮʝʩʲʪ 
ʜʘ ʙʲʜʝ ʫʧʨʘʚʣʷʚʘʥ, ʮʝʣʝʥʘʩʦʯʝʥ. ʀʥʬʦʨʤʘʮʠʦʥʥʦ ï ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʩʝ ʩʚʝʞʜʘʪ ʜʦ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ ʠ ʟʘʙʘʚʣʝʥʠʷ. ɼʝʮʘʪʘ ʱʝ 
ʨʘʟʙʝʨʘʪ ʪʦʟʠ ʠʩʪʠʥʩʢʠ window ʢʲʤ ʩʚʝʪʘ, ʘʢʦ ʥʠʝ ʠʤ ʩʲʜʝʡʩʪʚʘʤʝ ʚ ʪʘʟʠ 
ʧʦʩʦʢʘ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʤʫ ʥʘ ʩʲʚʨʝʤʝʥʥʦ, ʥʘ ʥʘʡ-ʜʦʙʨʦʪʦ ʨʘʚʥʠʱʝé 
ʅʘʰʠʪʝ ʥʘʡ-ʚʠʩʦʢʠ ʢʨʠʪʝʨʠʠ ʠ ʧʦʩʪʠʞʝʥʠʷ ʟʘ ʪʷʭ ʱʝ ʙʲʜʘʪ ʜʘʜʝʥʦʩʪ ʠ ʪʘʢʘ, 
ʥʘʜʷʚʘʡʢʠ ʩʝ ʜʘ ʥʘʜʤʠʥʘʪ ʫʯʠʪʝʣʠʪʝ ʩʠ, ʱʝ ʠʤʘʤʝ ʧʨʘʚʦ ʜʘ ʪʚʲʨʜʠʤ, ʯʝ ʩʤʝ 
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THE INFORMATION AND COMMUNICATIONS TECHNOLOGIES IN EDUCATION 
ð THE PARADOXICAL EFFECT OF MOTIVATION BRINGING US NEARER TO 

THE REAL SURROUNDING 

Tsvetelina Georgieva 

Abstract: Modern education has been getting more and more involved with the use of 
Information and Communications Technologies (ICT) which aims at a continuous 
improvement of the teaching level leading to development of childrenôs abilities. The present 
report introduces the importance of ICT as a stimulus of influencing the cognitive and psychic 
processes of the students drawing to a maximum effect and optimal potential of learning. The 
ideas I am sharing in the report have arisen during observation of the studentsô education 
process and various psychological experiments which have been respectively carried out.  
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ʈʝʟʶʤʝ: ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 
ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʤʦʜʫʣʠ ʠ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʠʤ ʩ ʠʥʪʝʨʘʢʪʠʚʥʘ ʙʷʣʘ ʜʲʩʢʘ ʝ ʤʦʜʝʣ ʟʘ 
ʫʩʧʝʰʥʘ, ʮʝʣʝʥʘʩʦʯʝʥʘ, ʩʲʚʤʝʩʪʥʘ ʜʝʡʥʦʩʪ ʤʝʞʜʫ ʫʯʠʪʝʣ ʠ ʫʯʝʥʠʮʠ ʚ ʧʦʩʦʢʘ 
ʩʲʟʜʘʚʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. 
ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʘʥʢʝʪʥʦ ʧʨʦʫʯʚʘʥʝ ʠ ʝʢʩʧʝʨʪʥʘ ʦʮʝʥʢʘ ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʦʪʥʦʰʝʥʠʝʪʦ 
ʥʘ ʫʯʝʥʠʮʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʢʲʤ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʦʜʝʣʘ. ʉʧʦʜʝʣʝʥ ʝ ʦʧʠʪʲʪ ʥʘ 
ʧʦʜʦʙʥʠ ʧʨʘʢʪʠʢʠ ʠ ʝ ʥʘʧʨʘʚʝʥʘ ʩʲʧʦʩʪʘʚʢʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʝʣʝʢʪʨʦʥʥʘ ʙʷʣʘ ʜʲʩʢʘ, ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ, ʧʝʜʘʛʦʛʠʯʝʩʢʠ 
ʧʦʜʭʦʜʠ. 

ɻʳʛʞʝʞʦʡʞ 

ʅʦʚʠʪʝ ʨʝʘʣʥʦʩʪʠ ʦʢʘʟʚʘʪ ʩʠʣʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʞʠʚʦʪʘ ʥʠ ʠ 
ʥʝʤʠʥʫʝʤʦ ʥʘʣʘʛʘʪ ʥʦʚʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʥʘ ʤʣʘʜʠʪʝ ʭʦʨʘ. 
ʉʲʚʨʝʤʝʥʥʘʪʘ ʜʠʥʘʤʠʯʥʘ ʠʢʦʥʦʤʠʯʝʩʢʘ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ ʧʦʩʪʘʚʷ ʤʥʦʛʦ 
ʥʝʠʟʚʝʩʪʥʠ ʟʘʜʘʯʠ ʠ ʧʨʦʙʣʝʤʠ, ʟʘ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʢʦʠʪʦ ʥʝ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʩʝ 
ʪʲʨʩʷʪ ʛʦʪʦʚʠ ʬʦʨʤʫʣʠ ʠ ʨʝʮʝʧʪʠ. ʆʙʱʝʩʪʚʦʪʦ ʤʥʦʛʦ ʩʠʣʥʦ ʩʝ ʥʫʞʜʘʝ ʦʪ ʭʦʨʘ 
ʩ ʚʠʩʦʢʠ ʥʠʚʘ ʥʘ ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʧʦʜʛʦʪʦʚʢʘ, ʢʦʠʪʦ ʩʘ 
ʩʧʦʩʦʙʥʠ ʜʘ ʩʝ ʦʨʠʝʥʪʠʨʘʪ ʚ ʩʣʦʞʥʠʪʝ ʩʠʪʫʘʮʠʠ, ʚʲʟʥʠʢʚʘʱʠ ʚ ʠʢʦʥʦʤʠʢʘʪʘ, ʚ 
ʧʦʣʠʪʠʢʘʪʘ ʠ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʪʘ ʩʬʝʨʘ. ʇʦʟʥʘʚʘʪʝʣʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʩʝ 
ʷʚʷʚʘ ʩʦʮʠʘʣʥʦ ʟʥʘʯʠʤʦ ʢʘʯʝʩʪʚʦ ʥʘ ʣʠʯʥʦʩʪʪʘ ʠ ʩʝ ʬʦʨʤʠʨʘ ʫ ʫʯʝʥʠʮʠʪʝ ʠ ʚ 
ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ. ʆʪ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʝ ʦʯʘʢʚʘ ʨʝʰʘʚʘʥʝ ʥʘ 
ʧʨʦʙʣʝʤʠʪʝ ʠ ʧʨʦʪʠʚʦʨʝʯʠʷʪʘ, ʧʦʨʦʜʝʥʠ ʦʪ ʙʲʨʟʦʪʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷʪʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʘʪʘ ʡ ʦʙʨʘʙʦʪʢʘ, ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʚʘʨʠʘʪʠʚʥʦʩʪʪʘ, 
ʦʙʫʩʣʦʚʝʥʘ ʦʪ ʠʟʠʩʢʚʘʥʝʪʦ ʟʘ ʦʪʯʠʪʘʥʝ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʠ 
ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʩʨʝʜʘʪʘ. ʅʦʚʦʪʦ ʧʦʢʦʣʝʥʠʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʧʦʜʛʦʪʚʠ ʜʘ 
ʞʠʚʝʝ ʚ ʩʚʷʪ, ʢʦʡʪʦ ʩʘʤʠʪʝ ʥʠʝ ʥʝ ʧʦʟʥʘʚʘʤʝ ï ʩʚʝʪʘ ʥʘ ʙʲʜʝʱʝʪʦ. 

ɺʩʠʯʢʦ ʪʦʚʘ ʚʦʜʠ ʜʦ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʝʜʠʥ ʥʦʚ ʧʦʛʣʝʜ ʢʲʤ ʥʘʯʠʥʠʪʝ, 
ʯʨʝʟ ʢʦʠʪʦ ʫʯʝʥʠʮʠʪʝ ʫʩʚʦʷʚʘʪ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʪʘʢʘ ʯʝ ʪʝ ʜʘ ʠʤ ʙʲʜʘʪ 
ʧʦʣʝʟʥʠ ʩ ʦʛʣʝʜ ʥʘ ʙʲʜʝʱʘʪʘ ʠʤ ʨʝʘʣʠʟʘʮʠʷ ʚ ʪʦʟʠ ʙʲʨʟʦ ʧʨʦʤʝʥʷʱ ʩʝ ʩʚʷʪ. 
ʇʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷ ʠ ʨʘʟʚʠʚʘʥʝʪʦ ʥʘ ʫʤʝʥʠʷ ʜʥʝʩ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʘ 
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ʥʘʩʦʯʝʥʠ ʢʲʤ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʟʘ ʣʦʛʠʯʥʦ ʤʠʩʣʝʥʝ ʠ ʰʠʨʦʢ 
ʦʙʭʚʘʪ ʥʘ ʦʙʱʝʩʪʚʝʥʠʪʝ ʧʨʦʙʣʝʤʠ. 

ʇʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʨʝʬʣʝʢʩʠʷ ʚʲʨʭʫ ʩʦʙʩʪʚʝʥʠʪʝ ʧʨʘʢʪʠʢʠ, ʦʩʤʠʩʣʝʥʠ ʚ 
ʪʝʭʥʠʷ ʜʦʙʲʨ ʝʬʝʢʪ, ʜʦʚʝʜʦʭʘ ʜʦ ʬʦʨʤʫʣʠʨʘʥʝ ʥʘ ʩʣʝʜʥʘʪʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ 
ʮʝʣ:  

ɼʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʦʙʨʘʟʦʚʘʪʝʣʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʥ ʤʦʜʝʣ ʟʘ ʝʢʠʧʥʘʪʘ ʨʘʙʦʪʘ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʦʪ ʩʧʝʮʠʘʣʥʦʩʪ Ăʉʠʩʪʝʤʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ" ʧʨʠ ʩʲʟʜʘʚʘʥʝ 
ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʥʘʪʘ ʧʨʦʜʫʢʮʠʷ. 

ʁʠʤʧʟʞʦʡʞ 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 
ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʤʦʜʫʣʠ ʫʩʧʝʰʥʦ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʤʝʪʦʜ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʟʘ 
ʘʢʪʠʚʥʘ, ʝʢʠʧʥʘ ʠ ʪʚʦʨʯʝʩʢʘ ʨʘʙʦʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʢʘʪʦ ʦʧʨʝʜʝʣʝʥʦ ʧʨʘʚʠ ʠ 
ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷʪʘ ʧʦ-ʠʥʪʝʨʝʩʥʦ. ʇʨʝʟʝʥʪʘʮʠʠʪʝ ʧʦʟʚʦʣʷʚʘʪ 
ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ ʢʘʪʦ ʩʠʩʪʝʤʘ ʦʪ ʷʨʢʠ ʦʙʨʘʟʠ, ʠʟʧʲʣʥʝʥʠ ʩ 
ʠʟʯʝʨʧʘʪʝʣʥʘ ʠ ʩʪʨʫʢʪʫʨʠʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʊʦʟʠ ʤʝʪʦʜ ʩʝ ʜʦʙʣʠʞʘʚʘ ʜʦ 
ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ.  

ʉʲʩ ʩʚʦʠʪʝ ʫʥʠʚʝʨʩʘʣʥʠ ʨʝʩʫʨʩʠ ʤʫʣʪʠʤʝʜʠʡʥʠʪʝ ʧʨʝʟʝʥʪʘʮʠʠ 
ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʩʚʦʝʦʙʨʘʟʝʥ ʤʦʜʝʣ ʥʘ ʘʢʪʠʚʥʦʩʪʪʘ ʠ ʠʥʠʮʠʘʪʠʚʥʦʩʪʪʘ ʥʘ 
ʣʠʯʥʦʩʪʪʘ, ʥʘ ʫʤʝʥʠʝʪʦ ʜʘ ʩʲʙʠʨʘʪ, ʦʙʨʘʙʦʪʚʘʪ ʠ ʧʨʝʜʩʪʘʚʷʪ ʠʥʬʦʨʤʘʮʠʷʪʘ ʩ 
ʥʦʚʠ ʠʥʪʝʨʘʢʪʠʚʥʠ ʤʝʪʦʜʠ. 

ʉʲʚʨʝʤʝʥʥʠʪʝ ʦʙʱʝʩʪʚʝʥʠ ʨʝʘʣʥʦʩʪʠ ʠʟʠʩʢʚʘʪ ʦʪ ʫʯʠʣʠʱʝʪʦ ʜʘ ʩʝ ʦʙʲʨʥʝ 
ʢʲʤ ʣʠʯʥʦʩʪʪʘ ʥʘ ʦʪʜʝʣʥʠʷ ʫʯʝʥʠʢ, ʢʲʤ ʥʝʛʦʚʠʪʝ ʭʘʨʘʢʪʝʨʥʠ ʦʩʦʙʝʥʦʩʪʠ ʠ 
ʩʧʦʩʦʙʥʦʩʪʠ. ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦʪʦ ʢʲʤ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʝ ʜʘ ʩʝ ʚʲʚʝʞʜʘʪ 
ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʢʠ, ʮʝʥʪʨʠʨʘʥʠ ʚʲʨʭʫ ʠʥʜʠʚʠʜʫʘʣʥʘʪʘ ʠʟʷʚʘ ʥʘ ʚʩʝʢʠ 
ʫʯʝʥʠʢ ʠ ʦʩʥʦʚʘʥʠ ʚʲʨʭʫ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʪʘ, ʟʘ ʜʘ ʩʝ ʩʪʠʤʫʣʠʨʘʪ ʠʥʪʝʨʝʩʲʪ ʠ 
ʤʦʪʠʚʘʮʠʷʪʘ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ, ʩ ʮʝʣ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʢʘʯʝʩʪʚʝʥʦ ʢʦʛʥʠʪʠʚʥʦ ʠ 
ʣʠʯʥʦʩʪʥʦ ʨʘʟʚʠʪʠʝ. 

ɺ ʫʯʝʙʥʠʮʠʪʝ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʪʝʢʩʪʦʚʝʪʝ ʜʘ 
ʩʘ ʷʩʥʠ, ʢʨʘʪʢʠ, ʬʦʨʤʫʣʠʨʘʥʠ ʚ ʧʨʦʩʪʠ ʠʟʨʝʯʝʥʠʷ [8]. ɼʲʣʛʠʪʝ ʪʝʢʩʪʦʚʝ ʩʝ 
ʧʠʰʘʪ ʥʘ ʣʠʩʪ, ʪʝ ʥʝ ʤʦʛʘʪ ʜʘ ʠʛʨʘʷʪ ʨʦʣʷʪʘ ʥʘ ʧʦʩʣʘʥʠʷ. ɿʘ ʩʣʘʡʜʦʚʝʪʝ ʩʘ 
ʜʦʩʪʘʪʲʯʥʠ 6 ʨʝʜʘ ʥʘ ʩʣʘʡʜ ʩ ʜʦ 6 ʜʫʤʠ ʥʘ ʨʝʜ. ɼʨʫʛʠ ʚʘʞʥʠ ʧʨʝʧʦʨʲʢʠ ʩʘ 
ʦʨʠʛʠʥʘʣʥʦʩʪ, ʨʘʟʙʠʨʘʝʤʦʩʪ, ʫʙʝʜʠʪʝʣʥʦʩʪ, ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʝ ʧʦʚʝʯʝ ʦʪ ʜʚʘ 
ʮʚʷʪʘ, ʧʦʩʪʦʷʥʥʘ ʤʦʜʫʣʥʘ ʬʦʨʤʘ ʠ ʜʠʟʘʡʥ ï ʧʫʙʣʠʢʘʪʘ ʥʝ ʙʠʚʘ ʜʘ ʩʝ ʨʘʟʩʝʡʚʘ 
ʩ ʤʥʦʛʦʮʚʝʪʥʦʩʪ, ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʘʥʠʤʘʮʠʠ ʠ ʬʦʨʤʠ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʩʣʘʡʜʦʚʝ. 
ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʪʦʚʘ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʩʣʝʜʝʥʝ ʥʘ ʩʘʤʠʪʝ ʘʥʠʤʘʮʠʠ ʩ 
ʦʯʘʢʚʘʥʝ ʥʘ ʩʣʝʜʚʘʱʦʪʦ ʨʘʟʣʠʯʥʦ ʧʦʷʚʷʚʘʥʝ ʥʘ ʪʝʢʩʪʘ ʚ ʩʣʝʜʚʘʱʠʷ ʩʣʘʡʜ, ʩ 
ʢʦʝʪʦ ʜʘ ʩʝ ʦʪʢʣʦʥʠ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʟʨʠʪʝʣʷ ʦʪ ʩʲʱʥʦʩʪʪʘ. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 
ʟʚʫʢʘ, ʨʝʢʣʘʤʠʩʪʠʪʝ ʧʨʝʧʦʨʲʯʚʘʪ ʥʝ ʢʘʪʝʛʦʨʠʯʥʦ, ʥʦ ʧʦʚʝʯʝ Ăʜʨʘʟʥʝʱʠò ʠ 
Ăʩʢʲʨʮʘʱʠò ʟʚʫʮʠ, ʦʪʢʦʣʢʦʪʦ ʧʨʠʷʪʝʥ ʠʥʩʪʨʫʤʝʥʪʘʣ ʦʪ ʭʠʪʦʚʠ ʧʝʩʥʠ, ʢʦʠʪʦ 
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ʧʫʙʣʠʢʘʪʘ ʜʘ ʩʚʲʨʟʚʘ ʩ ʤʠʥʘʣʠ ʣʠʯʥʠ ʝʤʦʮʠʠ ʠ ʥʘʫʤ ʜʘ ʩʠ ʧʝʝ ʪʝʢʩʪʘ ʥʘ 
ʧʝʩʝʥʪʘ. ʇʦʜʨʦʙʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʢʘʯʝʩʪʚʝʥʦ ʠʟʨʘʙʦʪʚʘʥʝ ʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 
ʠʟʨʘʙʦʪʝʥʠ ʦʪ ʦʙʫʯʘʝʤʠʪʝ ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ, ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʠ 
ʧʨʦʚʝʨʝʥʠ ʚ ʧʨʘʢʪʠʢʘʪʘ, ʩʘ ʜʘʜʝʥʠ ʥʘʧʨʠʤʝʨ ʚ [5] ʠ [6]. 

ʅʧʝʞʤ ʦʙ ʧʚʬʰʞʦʡʞ. 

ʑʝ ʧʨʝʜʩʪʘʚʠʤ ʤʦʜʝʣ ʥʘ ʦʙʫʯʝʥʠʝ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʢʠʧʥʘ ʠ ʧʨʦʝʢʪʥʘ 
ʨʘʙʦʪʘ ʥʘ ʫʯʝʥʠʮʠ ʦʪ ʩʧʝʮʠʘʣʥʦʩʪ Ăʉʠʩʪʝʤʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝñ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ 
ʥʘ ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ ʠ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʠʤ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʠʥʪʝʨʘʢʪʠʚʥʘ ʙʷʣʘ ʜʲʩʢʘ. ɽʢʠʧʥʘʪʘ ʨʘʙʦʪʘ ʝ ʜʦʙʨʦ ʨʝʰʝʥʠʝ ʧʨʠ ʩʣʦʞʥʘ 
ʧʨʘʢʪʠʯʝʩʢʘ ʟʘʜʘʯʘ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʘ ʛʦʣʷʤʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʟʘ ʜʘʜʝʥʘ 
ʦʨʛʘʥʠʟʘʮʠʷ, ʘ ʠʤʝʥʥʦ ʨʘʙʦʪʘ ʧʦ ʧʨʦʝʢʪ, ʢʦʡʪʦ ʝ ʩ ʦʧʨʝʜʝʣʝʥ ʩʨʦʢ ʠ ʩ ʠʟʤʝʨʠʤ 
ʨʝʟʫʣʪʘʪ [1]. 

ʅʘʡ-ʚʘʞʥʠʪʝ ʘʩʧʝʢʪʠ ʚ ʪʦʟʠ ʤʦʜʝʣ ʩʝ ʠʟʨʘʟʷʚʘʪ ʚ ʩʣʝʜʥʦʪʦ:  

- Ăʨʘʟʯʫʧʚʘʥʝò ʥʘ ʪʨʘʜʠʮʠʦʥʥʠʷ ʩʪʠʣ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ; 

- ʤʦʪʠʚʠʨʘʥʝ ʟʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʧʦ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʤʦʜʫʣʠ; 

- ʨʘʟʚʠʚʘʥʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ ʩ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ; 

- ʥʘʤʠʨʘʥʝ ʥʘ ʧʦʩʣʝʜʥʠʪʝ ʥʦʚʦʩʪʠ ʚ ʩʬʝʨʘʪʘ ʥʘ ʢʦʤʧʶʪʨʠʪʝ ʠ 
ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ; 

- ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʧʦ-ʛʦʣʷʤ ʙʨʦʡ ʩʝʪʠʚʘ;  

- ʨʘʟʚʠʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʘ ʢʘʪʦ ʩʘʤʦʩʲʟʥʘʥʠʝ, ʩʘʤʦʢʦʥʪʨʦʣ, ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ, 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ, ʨʘʙʦʪʘ ʚ ʝʢʠʧ; 

- ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʘ ʧʦʤʦʱ ʥʘ ʫʯʝʥʠʮʠʪʝ ʧʨʠ 
ʩʘʤʦʩʪʦʷʪʝʣʥʘʪʘ ʠʤ ʨʘʙʦʪʘ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʘʜʘʯʠ; 

- ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʥʘʛʣʝʜʷʚʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ (ʩʥʠʤʢʠ ʥʘ ʨʘʟʣʠʯʥʠʪʝ 
ʯʘʩʪʠ ʥʘ ʢʦʤʧʶʪʲʨʘ, ʩʨʘʚʥʠʪʝʣʥʠ ʪʘʙʣʠʮʠ, ʯʝʨʪʝʞʠ, ʩʭʝʤʠ ʠ ʜʨ.); 

- ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʝʥʦ ʥʦʚʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʨʝʜʘ ʠ ʚʲʟʤʦʞʥʦʩʪ 
ʫʯʝʥʠʮʠʪʝ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʜʘ ʪʲʨʩʷʪ ʠ ʠʟʧʦʣʟʚʘʪ ʠʟʪʦʯʥʠʮʠ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ; 

- ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʣʟʚʘʥʝ ʚ ʝʣʝʢʪʨʦʥʝʥ ʚʠʜ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʧʨʠ 
ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʪʝʩʪʦʚʝʪʝ ʧʦ ʩʲʦʪʚʝʪʥʠʪʝ ʤʦʜʫʣʠ; 

- ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʟʥʘʥʠʷ, ʫʩʚʦʝʥʠ ʧʦ ʀʊ. 

ʀʥʪʝʨʘʢʪʠʚʥʘʪʘ ʜʲʩʢʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʝʪʦ ʩʝ ʩʚʲʨʟʚʘ ʩ 
ʢʦʤʧʶʪʲʨ ʠ ʧʨʦʝʢʪʦʨ, ʧʨʝʚʨʲʱʘ ʝʢʨʘʥʘ ʚ Ăʞʠʚñ ʠ ʯʨʝʟ ʥʝʛʦ ʤʦʞʝ ʜʘ ʩʝ 
ʫʧʨʘʚʣʷʚʘ ʢʦʤʧʶʪʲʨʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʧʝʮʠʘʣʥʘ ʧʠʩʘʣʢʘ ʠʣʠ ʧʦʢʘʟʘʣʢʘ, ʢʘʢʪʦ ʩ 
ʤʠʰʢʘʪʘ. ʉʲʩ ʩʠʩʪʝʤʘʪʘ ʤʦʞʝ: 

- ʜʘ ʧʠʰʝʤ ʢʘʪʦ ʥʘ ʦʙʠʢʥʦʚʝʥʘ ʙʷʣʘ ʜʲʩʢʘ ʠ ʣʝʩʥʦ ʜʘ ʟʘʧʘʤʝʪʠʤ 
ʥʘʧʠʩʘʥʦʪʦ; ʚʲʚ ʚʩʝʢʠ ʤʦʤʝʥʪ ʜʘ ʩʝ ʚʲʨʥʝʤ ʢʲʤ ʥʘʧʠʩʘʥʦʪʦ ʧʨʝʜʠ; 
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- ʜʘ ʠʟʧʨʘʪʠʤ ʬʘʡʣ ʩ ʫʨʦʢʘ ʧʦ ʝʣʝʢʪʨʦʥʥʘʪʘ ʧʦʱʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠʣʠ ʪʝʭʥʠʪʝ 
ʨʦʜʠʪʝʣʠ; 

- ʜʘ ʧʦʜʛʦʪʚʠʤ ʫʨʦʢʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʥʘ ʢʦʤʧʶʪʲʨʘ, ʙʝʟ ʜʘ ʨʘʟʧʦʣʘʛʘʤʝ ʩ 
ʠʥʪʝʨʘʢʪʠʚʥʘʪʘ ʜʲʩʢʘ; 

- ʜʘ ʧʦʣʟʚʘʤʝ ʛʦʪʦʚʠ ʫʨʦʮʠ ʠ ʤʘʪʝʨʠʘʣʠ, ʢʦʠʪʦ ʣʝʩʥʦ ʜʘ ʘʜʘʧʪʠʨʘʤʝ ʟʘ 
ʥʘʰʠʪʝ ʢʦʥʢʨʝʪʥʠ ʮʝʣʠ; 

- ʜʘ ʟʘʢʨʠʚʘʤʝ ʠ ʦʩʚʝʪʷʚʘʤʝ ʯʘʩʪ ʦʪ ʠʟʦʙʨʘʞʝʥʠʝʪʦ; 

- ʜʘ ʨʝʜʘʢʪʠʨʘʤʝ ʚʲʚ ʚʩʝʢʠ ʤʦʤʝʥʪ ʩ ʥʘʰʠʪʝ ʫʯʝʥʠʮʠ; 

- ʜʘ ʧʦʜʙʠʨʘʤʝ ʩʨʝʜʩʪʚʘ ʟʘ ʠʥʜʠʚʠʜʫʘʣʝʥ ʧʦʜʭʦʜ ʢʲʤ ʚʩʝʢʠ ʫʯʝʥʠʢ ʩ 
ʧʦʤʦʱʪʘ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʠ ʠʛʨʠ ʠ ʩʦʬʪʫʝʨ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʠ; 

- ʜʘ ʚʢʣʶʯʚʘʤʝ ʤʘʪʝʨʠʘʣʠ ʢʘʪʦ ʧʨʝʟʝʥʪʘʮʠʠ, ʚʠʜʝʦ, ʜʠʘʛʨʘʤʠ, ʢʘʨʪʠ ʠ 
ʩʭʝʤʠ; 

- ʜʘ ʠʟʧʦʣʟʚʘʤʝ ʧʠʩʘʣʢʘʪʘ ʟʘ ʧʦʜʯʝʨʪʘʚʘʥʝ ʠʣʠ ʠʟʧʠʩʚʘʥʝ ʥʘ ʙʝʣʝʞʢʠ, ʜʘ 
ʥʘʙʣʝʛʥʝʤ ʥʘ ʚʘʞʥʠʪʝ ʠʜʝʠ, ʜʘ ʩʚʲʨʞʝʤ ʦʙʱʠ ʜʝʪʘʡʣʠ ʠʣʠ ʨʘʟʛʨʘʥʠʯʠʤ 
ʨʘʟʣʠʢʠʪʝ. 

ʆʪ ʧʦʩʪʘʚʝʥʘʪʘ ʧʦ-ʛʦʨʝ ʮʝʣ: ɼʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʦʙʨʘʟʦʚʘʪʝʣʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʥ 
ʤʦʜʝʣ ʟʘ ʝʢʠʧʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʦʪ ʩʧʝʮʠʘʣʥʦʩʪ Ăʉʠʩʪʝʤʥʦ 
ʧʨʦʛʨʘʤʠʨʘʥʝ" ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʫʯʝʙʥʦ-
ʧʦʟʥʘʚʘʪʝʣʥʘʪʘ ʧʨʦʜʫʢʮʠʷ, ʩʣʝʜʚʘʪ ʠ ʦʩʥʦʚʥʠʪʝ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʙʝʙʰʡ: 

1. ɼʘ ʩʝ ʬʦʨʤʠʨʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ, ʚʢʣʶʯʚʘʱ 
ʧʦʜʭʦʜʷʱʠ ʠʟʤʝʨʠʪʝʣʥʠ ʠʥʩʪʨʫʤʝʥʪʠ. 

2. ɼʘ ʩʝ ʫʩʪʘʥʦʚʠ ʝʬʠʢʘʩʥʦʩʪʪʘ ʠ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʢʲʤ ʤʦʜʝʣʘ 
ʟʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʩ ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ ʥʘ ʫʯʝʙʥʦ-
ʧʦʟʥʘʚʘʪʝʣʥʘʪʘ ʠʤ ʧʨʦʜʫʢʮʠʷ. 

3. ɼʘ ʩʝ ʩʪʨʫʢʪʫʨʠʨʘ ʦʙʨʘʟʦʚʘʪʝʣʥʦ-ʪʝʭʥʦʣʦʛʠʯʥʠʷʪ ʤʦʜʝʣ ʚ ʢʘʯʝʩʪʚʦʪʦ 
ʤʫ ʥʘ ʜʦʙʨʘ ʧʝʜʘʛʦʛʠʯʝʩʢʘ ʧʨʘʢʪʠʢʘ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʧʦ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʤʦʜʫʣʠ ʤʦʛʘʪ ʜʘ 
ʩʝ ʦʧʨʝʜʝʣʷʪ ʩʣʝʜʥʠʪʝ ʞʫʙʨʡ: 

1 ʝʪʘʧ: ʈʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʪʝʤʠʪʝ, ʢʦʠʪʦ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʠʟʛʦʪʚʷʥʝ ʥʘ 
ʤʫʣʪʠʤʝʜʠʡʥʘ ʧʨʝʟʝʥʪʘʮʠʷ /ʧʦʥʷʢʦʛʘ ʫʯʝʥʠʮʠʪʝ ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ ʛʨʫʧʠ 
ʧʦ ʜʚʘʤʘ/. 

2 ʝʪʘʧ: ʇʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʚʩʠʯʢʦ ʦʥʦʚʘ, ʢʦʝʪʦ ʥʷʤʘ ʢʘʢ ʜʘ ʙʲʜʝ 
ʥʘʤʝʨʝʥʦ ʠʣʠ ʠʟʚʣʝʯʝʥʦ ʦʪ ʫʯʝʥʠʮʠʪʝ, ʟʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ. 

3 ʝʪʘʧ: ʅʘʩʦʯʚʘʥʝ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʢʘʢʚʦ ʦʱʝ ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʚ ʧʨʝʟʝʥʪʘʮʠʷʪʘ, 
ʢʘʪʦ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʠ ʩʲʦʪʚʝʪʥʘ ʣʠʪʝʨʘʪʫʨʘ. 

4 ʝʪʘʧ: ʇʨʝʧʦʨʲʢʠ ʫʯʝʥʠʮʠʪʝ ʜʘ ʧʦʪʲʨʩʷʪ ʧʦʩʣʝʜʥʠʪʝ ʥʦʚʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ 
ʪʝʤʘʪʘ. 



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 319 

 

5 ʝʪʘʧ: ɸʢʦ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʧʨʝʜʦʩʪʘʚʷʪ ʧʨʠʤʝʨʠ, ʩʚʲʨʟʘʥʠ ʩ ʪʝʭʥʠʷ ʦʧʠʪ, ʟʘ ʜʘ 
ʧʦʜʢʨʝʧʷʪ ʪʝʦʨʠʷʪʘ ʩ ʧʨʘʢʪʠʢʘ. 

6 ʝʪʘʧ: ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʤʫʣʪʠʤʝʜʠʡʥʘʪʘ ʧʨʝʟʝʥʪʘʮʠʷ ʧʨʝʜ ʩʲʫʯʝʥʠʮʠʪʝ ʩ 
ʧʦʤʦʱʪʘ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʘ ʙʷʣʘ ʜʲʩʢʘ. 

7 ʝʪʘʧ: ɼʠʩʢʫʩʠʷ ʧʦ ʪʝʤʘʪʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʫʧʨʘʞʥʝʥʠʷ /ʠʥʩʪʘʣʠʨʘʥʝ ʥʘ 
ʩʦʬʪʫʝʨ, ʩʚʲʨʟʚʘʥʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʩʠʩʪʝʤʘ, ʪʝʩʪʦʚʝ ʟʘ 
ʨʘʙʦʪʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʜʨ./ 

8 ʝʪʘʧ: ʇʨʠ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʨʘʟʜʝʣ ʠʣʠ ʮʝʣʠʷ ʤʦʜʫʣ ʫʯʝʥʠʮʠʪʝ ʠʤʘʪ ʥʘʙʦʨ ʦʪ 
ʧʨʝʟʝʥʪʘʮʠʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʪʝʦʨʝʪʠʯʥʠ ʠʣʠ 
ʧʨʘʢʪʠʯʝʩʢʠ ʠʟʧʠʪʠ. 

ʀʟʷʚʘʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʧʨʝʜ ʪʝʭʥʠʪʝ ʩʲʫʯʝʥʠʮʠ ʧʨʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʛʦʪʦʚ 
ʧʨʦʜʫʢʪ ʠʤʘ ʩʝʨʠʦʟʝʥ ʚʲʟʧʠʪʘʪʝʣʝʥ ʝʬʝʢʪ. ʇʨʦʤʝʥʷ ʠ ʪʷʭʥʘʪʘ ʤʦʪʠʚʘʮʠʷ ʟʘ 
ʨʘʙʦʪʘ. ʊʦʚʘ ʚʘʞʠ ʦʩʦʙʝʥʦ ʟʘ ʫʯʝʥʠʮʠ ʩ ʧʦ-ʩʣʘʙ ʠʥʪʝʨʝʩ ʢʲʤ ʩʲʦʪʚʝʪʥʘʪʘ 
ʫʯʝʙʥʘ ʜʠʩʮʠʧʣʠʥʘ [3]. 

ɿʘ ʫʯʠʪʝʣʠʪʝ ʚ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʝ ʤʥʦʛʦ ʚʘʞʥʘ ʩʘʤʦʧʦʜʛʦʪʦʚʢʘʪʘ, 
ʩʣʝʜʝʥʝ ʥʘ ʥʦʚʦʩʪʠʪʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʘʜʝʢʚʘʪʥʦʪʦ ʠʤ 
ʧʨʠʣʘʛʘʥʝ ʚ ʦʙʫʯʝʥʠʝʪʦ. ɺʲʧʨʝʢʠ ʥʝʜʦʩʪʘʪʲʯʥʘʪʘ ʠ ʦʩʪʘʨʷʣʘ ʢʦʤʧʶʪʲʨʥʘ 
ʪʝʭʥʠʢʘ, ʩ ʢʦʷʪʦ ʨʘʟʧʦʣʘʛʘʪ ʫʯʠʣʠʱʘʪʘ, ʠ ʣʠʧʩʘʪʘ ʥʘ ʣʠʪʝʨʘʪʫʨʘ, ʩʝ ʪʲʨʩʷʪ 
ʚʘʨʠʘʥʪʠ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʜʘ ʙʲʜʝ ʩʲʦʙʨʘʟʝʥʦ ʩ ʥʦʚʦʩʪʠʪʝ. 
ʈʘʟʨʘʙʦʪʝʥʠʪʝ ʫʝʙ-ʙʘʟʠʨʘʥʠ ʧʨʠʣʦʞʝʥʠʷ ʙʠʭʘ ʙʠʣʠ ʤʥʦʛʦ ʧʦʣʝʟʥʠ ʥʝ ʩʘʤʦ ʟʘ 
ʫʯʝʥʠʮʠʪʝ, ʥʦ ʠ ʟʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ. ʆʩʥʦʚʥʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʟʘ 
ʩʲʚʨʝʤʝʥʥʠʷ ʫʯʠʪʝʣ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 
ʦʙʫʯʝʥʠʝʪʦ [9]. ɺʲʚʝʞʜʘʥʝʪʦ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʠ ʥʘʯʠʥʠ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ ʝ ʚʘʞʥʘ 
ʩʪʲʧʢʘ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʥʠ ʩʠʩʪʝʤʘ. 

ɺʲʚʝʞʜʘʥʝʪʦ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ ʚʲʚ ʚʩʠʯʢʠ ʩʬʝʨʠ ʥʘ 
ʯʦʚʝʰʢʠʷ ʞʠʚʦʪ ʥʝʤʠʥʫʝʤʦ ʚʦʜʠ ʜʦ ʧʨʦʤʝʥʠ ʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʥʠ ʩʠʩʪʝʤʘ. 

ɽʜʥʦ ʦʪ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʩʧʦʨʝʜ [7] ʝ, ʯʝ Ăʦʙʫʯʠʪʝʣʷʪ ʪʨʷʙʚʘ ʚʩʝʢʠ ʧʲʪ 
ʜʘ ʩʝ ʜʦʢʘʟʚʘ, ʯʝ ʝ Ăʧʦ-ʛʦʣʷʤñ ʦʪ ʀʥʪʝʨʥʝʪ, ʟʘʱʦʪʦ ʪʦʚʘ ʝ ʝʜʠʥʩʪʚʝʥʘʪʘ 
ʧʨʠʯʠʥʘ ʜʘ ʥʝ ʙʲʜʝ ʟʘʤʝʩʪʝʥ ʠ ʜʘ ʙʲʜʝ ʧʨʝʜʧʦʯʝʪʝʥ. ʇʨʝʧʦʜʘʚʘʪʝʣʷʪ ʪʨʷʙʚʘ 
ʜʘ ʩʲʟʜʘʜʝ ʪʘʢʘʚʘ ʩʨʝʜʘ ʟʘ ʦʙʫʯʝʥʠʝ, ʚ ʢʦʷʪʦ ʀʥʪʝʨʥʝʪ ʥʝ ʤʦʞʝ ʜʘ ʜʘʜʝ 
ʛʦʪʦʚʠ ʦʪʛʦʚʦʨʠ, ʘ ʝ ʧʨʦʩʪʦ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʨʝʰʝʥʠʝʪʦ ʥʘ ʨʝʘʣʥʠ 
ʧʨʦʙʣʝʤʠ ʦʪ ʧʨʘʢʪʠʢʘʪʘ.ñ 

ʋʯʝʥʠʮʠʪʝ ʠʟʧʦʣʟʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ɻʣʦʙʘʣʥʘʪʘ ʤʨʝʞʘ ʥʝ ʩʘʤʦ ʟʘ 
ʨʘʟʚʣʝʯʝʥʠʝ, ʘ ʫʩʧʝʰʥʦ ʩʝ ʦʨʠʝʥʪʠʨʘʪ ʚ ʥʝʷ, ʦʪʢʨʠʚʘʡʢʠ ʥʝʦʙʭʦʜʠʤʘʪʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ. ɸʢʦ ʪʘʢʘ ʫʩʪʘʥʦʚʝʥʘʪʘ ʪʝʥʜʝʥʮʠʷ ʩʝ 
ʝʢʩʪʨʘʧʦʣʠʨʘ ʢʘʪʦ ʩʨʘʚʥʠʪʝʣʥʦ ʫʩʪʦʡʯʠʚʘ, ʪʦ ʚ ʙʣʠʟʢʦ ʦʙʦʟʨʠʤʦ ʙʲʜʝʱʝ 
ʦʙʫʯʘʝʤʠʪʝ ʱʝ ʩʘ ʠʟʛʨʘʜʠʣʠ ʜʦʩʪʘʪʲʯʝʥ ʦʧʠʪ ʜʘ ʧʦʣʟʚʘʪ ʦʛʨʦʤʥʦ ʢʦʣʠʯʝʩʪʚʦ 
ʠʟʪʦʯʥʠʮʠ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʟʘ ʜʘ ʦʙʦʛʘʪʷʚʘʪ ʧʦʟʥʘʥʠʷʪʘ ʩʠ, ʜʘ ʩʝ ʦʙʫʯʘʚʘʪ, ʜʘ 
ʩʝ ʨʘʟʚʠʚʘʪ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʜʘ ʙʲʜʘʪ ʘʜʝʢʚʘʪʥʠ ʥʘ ʧʘʟʘʨʘ ʥʘ ʪʨʫʜʘ [4]. 
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ʇʨʠ ʦʙʦʙʱʘʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʘʥʢʝʪʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʦʯʠ, ʯʝ ʫʯʝʥʠʮʠʪʝ 
ʩʘ ʥʘʩʪʨʦʝʥʠ ʧʦʣʦʞʠʪʝʣʥʦ ʢʲʤ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ 
ʧʦʜʛʦʪʚʝʥʠ ʦʪ ʪʷʭ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʤʦʜʫʣʠ, ʯʝ ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʥʦʚʠ ʤʝʪʦʜʠ ʟʘ ʦʙʫʯʝʥʠʝ ʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 
ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. ʅʘ 82,14% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʪʦʟʠ ʤʝʪʦʜ ʥʘ ʧʦʜʥʘʩʷʥʝ ʥʘ 
ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʧʦʤʘʛʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʟʘ ʠʟʧʠʪʠʪʝ ʧʦ ʧʨʦʬʝʩʠʦʥʘʣʥʠ 
ʤʦʜʫʣʠ. ʅʘʡ-ʚʘʞʥʦʪʦ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʘʥʢʝʪʘʪʘ ʝ, ʯʝ ʩʝ ʧʦʚʠʰʘʚʘʪ 
ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʦʙʫʯʝʥʠʝʪʦ. 

 

ʈʝʟʫʣʪʘʪʠ ʦʪ ʘʥʢʝʪʠʨʘʥʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ. 

 

 

ʌʠʛʫʨʘ 1.     ʌʠʛʫʨʘ 2. 

 

 

ʌʠʛʫʨʘ 3.     ʌʠʛʫʨʘ 4. 
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ʌʠʛʫʨʘ 5.     ʌʠʛʫʨʘ 6. 

ʉʞʠʬʤʫʙʫʡ ʧʫ ʥʞʫʧʝʙ ʦʙ ʞʣʪʨʞʩʫʦʙʫʙ ʧʯʞʦʣʙ. 

ʅʘ ʧʝʪʠʤʘ ʫʯʠʪʝʣʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʆʄɻ 
Ăɸʢʘʜ. ʂ. ʇʦʧʦʚò ï ʇʣʦʚʜʠʚ ʙʝ ʧʨʝʜʣʦʞʝʥʘ ʟʘ ʧʦʧʲʣʚʘʥʝ ʢʘʨʪʘ ʟʘ ʝʢʩʧʝʨʪʥʘ 
ʦʮʝʥʢʘ. 

ɿʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʝʢʩʧʝʨʪʥʘʪʘ ʦʮʝʥʢʘ ʙʷʭʘ ʠʟʧʦʣʟʚʘʥʠ 6 ʧʦʢʘʟʘʪʝʣʷ ʟʘ 
ʦʮʝʥʷʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʠ 3 ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʨʠʪʝʨʠʠʪʝ: 

1. ʀʙ ʙʤʜʧʩʡʫʳʥʙ: 

- ʗʩʥʦ, ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʠ ʜʦʩʪʲʧʥʦ ʣʠ ʝ ʦʧʠʩʘʥ ʤʦʜʝʣʲʪ ʟʘ ʫʯʘʩʪʠʝ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʩ ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʥʘʪʘ 
ʧʨʦʜʫʢʮʠʷ? 

- ʇʦʜʧʦʤʘʛʘ ʣʠ ʧʦʩʦʯʝʥʠʷʪ ʤʦʜʝʣ ʠʟʷʩʥʷʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ? 

- ʀʤʘ ʣʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʜʝʣ? 

- ʀʤʘ ʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʦʚʠ ʤʝʪʦʜʠ ʧʨʠ 
ʧʦʜʥʘʩʷʥʝʪʦ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʧʦ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʤʦʜʫʣʠ? 

- ɹʠʭʪʝ ʣʠ ʠʟʧʦʣʟʚʘʣʠ (ʧʨʝʧʦʨʲʯʘʣʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ) ʪʦʟʠ ʦʙʨʘʟʦʚʘʪʝʣʝʥ 
ʤʦʜʝʣ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʪʝ ʤʦʜʫʣʠ, ʧʦ ʢʦʠʪʦ ʧʨʝʧʦʜʘʚʘʪʝ? 

- ʄʦʪʠʚʠʨʘʥʠ ʣʠ ʩʘ ʫʯʝʥʠʮʠʪʝ ʜʘ ʫʯʘʩʪʚʘʪ ʚ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʥʘʪʘ 
ʧʨʦʜʫʢʮʠʷ ʩ ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ? 

2. ʀʙ ʣʩʡʫʞʩʡʡʫʞ ʠʙ ʧʯʞʦʸʛʙʦʞ: 

- ʗʩʥʠ ʠ ʦʙʝʢʪʠʚʥʠ ʣʠ ʩʘ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʦʮʝʥʢʘ ʥʘ ʤʦʜʝʣʘ ʟʘ ʫʯʘʩʪʠʝ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʩ ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʥʘʪʘ 
ʧʨʦʜʫʢʮʠʷ? 

- ʄʦʪʠʚʠʨʘʥʠ ʣʠ ʩʘ ʫʯʝʥʠʮʠʪʝ ʜʘ ʫʯʘʩʪʚʘʪ ʩ ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ ʚ 
ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʥʘʪʘ ʧʨʦʜʫʢʮʠʷ? 
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- ʉʤʷʪʘʪʝ ʣʠ, ʯʝ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ ʩʘ ʧʦʣʝʟʥʠ ʠ 
ʧʦʤʘʛʘʪ ʫʯʝʥʠʮʠʪʝ ʜʘ ʫʩʚʦʷʚʘʪ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʠ ʜʘ ʧʨʦʷʚʷʚʘ ʪʚʦʨʯʝʩʪʚʦ 
ʠ ʦʨʠʛʠʥʘʣʥʦʩʪ? 

ʊʘʢʘ ʠʟʨʘʟʝʥʦʪʦ ʤʥʝʥʠʝ ʥʘ ʝʢʩʧʝʨʪʠ ʫʚʝʨʷʚʘ ʚ ʪʦʚʘ, ʯʝ ʘʣʛʦʨʠʪʲʤʲʪ ʟʘ 
ʨʘʟʨʘʙʦʪʚʘʥʝ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ 
ʦʙʫʯʝʥʠʝ ʠ ʩʘʤʦʦʙʫʯʝʥʠʝ, ʢʘʢʪʦ ʠ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʥʝʛʦʚʦʪʦ ʦʮʝʥʷʚʘʥʝ, ʩʘ ʷʩʥʠ, 
ʜʦʩʪʲʧʥʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʠ ʦʙʝʢʪʠʚʥʠ. ɺʩʠʯʢʠ ʝʢʩʧʝʨʪʥʠ ʦʮʝʥʠʪʝʣʠ ʩʤʷʪʘʪ, 
ʯʝ ʠʤʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʧʨʝʜʣʦʞʝʥʠʪʝ ʧʨʦʜʫʢʪʠ. ɺʩʠʯʢʠ ʪʝ ʦʪʛʦʚʘʨʷʪ, ʯʝ ʙʠʭʘ 
ʠʟʧʦʣʟʚʘʣʠ ʠʣʠ ʧʨʝʧʦʨʲʯʘʣʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʘʣʛʦʨʠʪʲʤʘ ʠ ʢʨʠʪʝʨʠʠʪʝ ʚ 
ʯʘʩʦʚʝʪʝ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. ɺʢʣʶʯʚʘʥʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚ ʫʯʝʙʥʦ-
ʧʦʟʥʘʚʘʪʝʣʥʘʪʘ ʧʨʦʜʫʢʮʠʷ ʟʘʩʠʣʚʘ ʪʝʭʥʠʷ ʠʥʪʝʨʝʩ ʢʲʤ ʧʨʝʜʤʝʪʘ, ʤʦʪʠʚʠʨʘ ʛʠ 
ʟʘ ʣʠʯʥʦʩʪʥʘ ʠʟʷʚʘ ʠ ʩʧʦʤʘʛʘ ʟʘ ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ ʦʧʠʪʘ ʠʤ ʧʨʠ ʨʘʙʦʪʘ ʩ 
ʠʥʬʦʨʤʘʮʠʷ [1]. 

ʇʨʠʤʝʨʠ ʟʘ ʧʦʜʦʙʥʠ ʧʨʘʢʪʠʢʠ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ: 

ɺ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ Ăʄʝʪʦʜʠʢʘ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʧʦ 
ʤʘʪʝʤʘʪʠʢʘò [2], ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʫʯʝʙʥʠ 
ʨʝʩʫʨʩʠ ʩ ʤʝʪʦʜʠʢʘ ʟʘ ʧʨʝʧʦʜʘʚʘʥʝ, ʢʦʝʪʦ ʜʘ ʤʦʪʠʚʠʨʘ ʫʯʝʥʠʮʠʪʝ ʟʘ 
ʧʦʚʠʰʘʚʘʥʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʪʷʭʥʘʪʘ ʜʝʡʥʦʩʪ. ʈʘʟʨʘʙʦʪʢʘʪʘ ʧʦʢʘʟʚʘ, ʯʝ: 

- ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʠʟʧʦʣʟʚaʥʝ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠʤʘʪ ʥʝ ʩʘʤʦ 
ʫʯʝʥʠʮʠʪʝ, ʘ ʠ ʫʯʠʪʝʣʠʪʝ; 

- ʧʨʝʜʧʦʯʠʪʘʥʠʷʪ ʚʠʜ ʫʨʦʮʠ, ʧʨʠ ʢʦʠʪʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʦʤʧʶʪʨʠ ʠ ʜʨʫʛʘ 
ʪʝʭʥʠʢʘ, ʩʘ ʪʝʟʠ ʟʘ ʜʝʤʦʥʩʪʨʘʮʠʷ ʠ ʟʘ ʢʦʥʪʨʦʣ. 

ʃʠʣʠʷ ʅʠʢʦʣʦʚʘ ʦʪ ʇʨʦʬʝʩʠʦʥʘʣʥʘ ʛʠʤʥʘʟʠʷ ʧʦ ʤʦʜʝʥ ʜʠʟʘʡʥ ɺʝʣʠʢʦ 
ʊʲʨʥʦʚʦ ï ʚ ʩʚʦʷʪʘ ʨʘʟʨʘʙʦʪʢʘ Ăʄʦʜʝʣ ʟʘ ʝʬʝʢʪʠʚʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʩʲʚʨʝʤʝʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʀʊ ï ʚʠʜʝʦʢʣʠʧʦʚʝò ʧʦʢʘʟʚʘ 
ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʧʦʜʦʙʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʧʨʘʢʪʠʢʘ, ʘ ʠʤʝʥʥʦ ʧʦʚʝʯʝ ʛʲʚʢʘʚʦʩʪ 
ʯʨʝʟ ʦʙʫʯʝʥʠʝ, ʧʦ-ʜʦʙʨʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʚʨʝʤʝʚʘ 
ʥʝʟʘʚʠʩʠʤʦʩʪ, ʠʥʜʠʚʠʜʫʘʣʥʦ ʚʥʠʤʘʥʠʝ ʢʲʤ ʫʯʝʥʠʢʘ, ʣʝʩʥʦ ʠʟʧʦʣʟʚʘʥʝ ʠ 
ʘʢʪʫʘʣʥʦʩʪ. ʋʯʝʥʠʮʠʪʝ ʩʘ ʩʘʤʦ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ ʪʦʟʠ ʧʨʦʜʫʢʪ. 

ʇʝʪʲʨ ʁʦʩʠʬʦʚ ʦʪ ʉʆʋ ñʉʚʝʪʠ ʇʘʪʨʠʘʨʭ ɽʚʪʠʤʠʡò ï ʇʣʦʚʜʠʚ ʧʨʝʜʩʪʘʚʷ 
ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʪʝʤʘ: Ăʆʙʨʘʟʦʚʘʪʝʣʝʥ ʤʦʜʝʣ ʟʘ ʢʘʯʝʩʪʚʝʥʘ ʢʦʤʧʶʪʲʨʥʘ 
ʧʨʝʟʝʥʪʘʮʠʷò. ʊʫʢ ʚʥʠʤʘʥʠʝʪʦ ʝ ʥʘʩʦʯʝʥʦ ʢʲʤ ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʫʣʪʠʤʝʜʠʡʥʘ 
ʧʨʝʟʝʥʪʘʮʠʷ, ʘ ʥʝ ʢʲʤ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠ ʚ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʥʘʪʘ ʧʨʦʜʫʢʮʠʷ. 

ʇʦʜʦʙʥʘ ʧʨʘʢʪʠʢʘ ʠʟʧʦʣʟʚʘʪ ʚ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʩʠ ʧʦ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ 
ɸʪʘʥʘʩʢʘ ʄʝʨʜʞʘʥʦʚʘ, ʧʨʝʧʦʜʘʚʘʪʝʣ ʚ ʆʄɻ ï ʇʣʦʚʜʠʚ. ʈʘʟʣʠʢʘʪʘ ʝ, ʯʝ 
ʤʫʣʪʠʤʝʜʠʡʥʠʪʝ ʧʨʝʟʝʥʪʘʮʠʠ ʩʘ ʧʦʜʛʦʪʚʝʥʠ ʠ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ɺʘʞʥʦ ʝ ʜʘ ʤʦʪʠʚʠʨʘʤʝ ʫ ʫʯʝʥʠʮʠʪʝ ʥʝʦʙʭʦʜʠʤʦʩʪ ʪʝ ʜʘ ʩʘ ʚ ʮʝʥʪʲʨʘ ʥʘ 
ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʠ ʩʲʩ ʩʚʦʷʪʘ ʚʦʣʷ, ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʜʘ ʩʲʟʜʘʜʘʪ ʧʨʦʜʫʢʪ, ʢʦʡʪʦ 
ʜʘ ʧʨʝʜʩʪʘʚʷʪ ʧʨʝʜ ʩʲʫʯʝʥʠʮʠʪʝ ʩʠ ʧʦ ʥʘʡ-ʜʦʙʨʠʷ ʥʘʯʠʥ. 
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ʀʙʣʤʷʰʞʦʡʞ 

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʘʥʢʝʪʥʦʪʦ ʧʨʦʫʯʚʘʥʝ ʠ ʝʢʩʧʝʨʪʥʘʪʘ ʦʮʝʥʢʘ ʤʦʞʝ ʜʘ ʩʝ 
ʥʘʧʨʘʚʠ ʩʣʝʜʥʦʪʦ ʦʙʦʙʱʝʥʠʝ: ʦʙʫʯʘʝʤʠ ʠ ʦʙʫʯʘʚʘʱʠ ʪʲʨʩʷʪ ʥʦʚʠ ʩʨʝʜʩʪʚʘ ʠ 
ʤʝʪʦʜʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʢʦʠʪʦ ʜʘ ʧʦʚʠʰʘʪ ʨʝʟʫʣʪʘʪʠʪʝ ʠ ʜʘ ʙʲʜʘʪ ʘʢʪʫʘʣʥʠ ʟʘ 
ʚʨʝʤʝʪʦ, ʚ ʢʦʝʪʦ ʞʠʚʝʝʤ. ʇʦʢʘʟʘʪʝʣʝʥ ʝ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʘʥʢʝʪʥʦʪʦ ʧʨʦʫʯʚʘʥʝ, 
ʯʝ ʟʘ ʦʢʦʣʦ 85% ʦʪ ʫʯʝʥʠʮʠʪʝ ʫʯʘʩʪʠʝʪʦ ʠʤ ʩ ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ ʚ 
ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʜʦʧʨʠʥʘʩʷ ʟʘ ʧʦ-ʚʠʩʦʢʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʦʙʫʯʝʥʠʝʪʦ [4]. 
ʋʯʝʥʠʮʠʪʝ ʩʝ ʥʘʫʯʘʚʘʪ ʜʘ ʙʦʨʘʚʷʪ ʩ ʠʥʬʦʨʤʘʮʠʷ, ʜʘ ʪʲʨʩʷʪ ʥʦʚʦʩʪʠ ʠ 
ʧʨʠʣʘʛʘʪ ʫʩʚʦʝʥʠʪʝ ʟʥʘʥʠʷ ʠ ʧʦ ʜʨʫʛʠʪʝ ʧʨʝʜʤʝʪʠ. ʊʘʢʘ ʩʝ ʨʘʟʚʠʚʘʪ ʫʤʝʥʠʷ ʟʘ 
ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠ ʝʬʝʢʪʠʚʥʦ ʫʯʝʥʝ ʢʘʪʦ ʙʘʟʘ ʥʘ ʫʯʝʥʝʪʦ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ. 
ʉʲʚʨʝʤʝʥʥʠʪʝ ʩʦʬʪʫʝʨʥʠ ʠ ʭʘʨʜʫʝʨʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʢʦʤʧʶʪʨʠʪʝ ʩʲʟʜʘʚʘʪ 
ʫʩʣʦʚʠʷ ʟʘ ʠʟʛʦʪʚʷʥʝ ʥʘ ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ ʥʘ ʚʠʩʦʢʦ ʪʝʭʥʦʣʦʛʠʯʥʦ 
ʥʠʚʦ. 

ɸʥʢʝʪʠʨʘʥʠʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʩʘ ʟʘʠʥʪʝʨʝʩʫʚʘʥʠ ʦʪ ʧʦʜʭʦʜʘ ʠ ʝʜʠʥʦʜʫʰʥʠ, 
ʯʝ ʙʠʭʘ ʠʟʧʦʣʟʚʘʣʠ ʪʦʟʠ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʤʦʜʝʣ ʚ ʩʚʦʷʪʘ ʨʘʙʦʪʘ, ʠ ʩʤʷʪʘʪ, ʯʝ 
ʤʘʪʝʨʠʘʣʲʪ ʧʦʜʥʝʩʝʥ ʧʦ ʪʦʟʠ ʥʘʯʠʥ, ʝ ʘʪʨʘʢʪʠʚʝʥ ʠ ʣʝʩʥʦ ʟʘʧʦʤʥʷʱ ʩʝ. 

ʁʠʛʧʝʡ 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʘ ʧʨʝʜʧʦʣʘʛʘʪ ʮʝʣʝʥʘʩʦʯʝʥʘ 
ʜʝʡʥʦʩʪ ʟʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʤʝʞʜʫ ʫʯʠʪʝʣ ʠ ʫʯʝʥʠʮʠ ʚ ʧʦʩʦʢʘ ʩʲʟʜʘʚʘʥʝ ʠ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʤʦʜʝʣʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. ʊʦʚʘ 
ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʘʢʪʠʚʥʘ ʧʦʟʠʮʠʷ, ʜʘ ʩʝ ʟʘʧʲʣʥʠ 
ʩʚʦʙʦʜʥʦʪʦ ʠʤ ʚʨʝʤʝ ʩ ʠʥʪʝʨʝʩʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ, ʩʲʯʝʪʘʥʠ ʩ ʧʦʣʝʟʥʘ ʜʝʡʥʦʩʪ. 

ʆʩʥʦʚʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʥʦʚʠ ʤʝʪʦʜʠ ʟʘ ʦʙʫʯʝʥʠʝ ʩʘ: 

- ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʤʝʪʦʜʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ 
ʧʨʝʜʣʘʛʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʦ-ʧʲʣʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʧʨʦʮʝʩʠʪʝ ʠ 
ʷʚʣʝʥʠʷʪʘ ʚ ʠʟʫʯʘʚʘʥʠʪʝ ʤʦʜʫʣʥʠ ʜʠʩʮʠʧʣʠʥʠ; 

- ʀʥʪʝʨʘʢʪʠʚʥʘʪʘ ʤʫʣʪʠʤʝʜʠʡʥʘ ʩʨʝʜʘ ʧʨʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʫʯʝʙʥʦ 
ʩʲʜʲʨʞʘʥʠʝ, ʯʨʝʟ ʫʯʘʩʪʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʩ ʤʫʣʪʠʤʝʜʠʡʥʠ ʧʨʝʟʝʥʪʘʮʠʠ, 
ʩʲʯʝʪʘʥʠ ʩ ʤʦʜʝʨʥʠ ʤʝʪʦʜʠ ʥʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʥʝʩʪʘʥʜʘʨʪʝʥ ʧʦʜʭʦʜ 
ʧʨʠʚʣʠʯʘʪ ʚʥʠʤʘʥʠʝʪʦ ʠ ʟʘʜʲʣʙʦʯʘʚʘʪ ʠʥʪʝʨʝʩʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ; 

- ʉ ʫʯʘʩʪʠʝʪʦ ʩʠ ʚ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʥʘʪʘ ʧʨʦʜʫʢʮʠʷ ʦʙʫʯʘʝʤʠʪʝ ʠʟʛʨʘʞʜʘʪ 
ʮʝʥʥʠ ʣʠʯʥʦʩʪʥʠ ʢʘʯʝʩʪʚʘ ï ʩʘʤʦʩʪʦʷʪʝʣʥʦʩʪ, ʦʪʛʦʚʦʨʥʦʩʪ, 
ʦʨʛʘʥʠʟʠʨʘʥʦʩʪ, ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʨʝʘʣʥʘ ʦʮʝʥʢʘ, ʚʟʝʤʘʥʝ ʥʘ ʘʜʝʢʚʘʪʥʠ 
ʨʝʰʝʥʠʷ ʠ ʨʘʙʦʪʘ ʩ ʠʥʬʦʨʤʘʮʠʷ; 

- ʅʝ ʝ ʟʘ ʧʨʝʥʝʙʨʝʛʚʘʥʝ ʠ ʬʘʢʪʲʪ, ʯʝ ʦʙʫʯʘʝʤʠʪʝ ʫʩʚʦʷʚʘʪ ʥʦʚʠ ʟʥʘʥʠʷ, 
ʫʤʝʥʠʷ ʠ ʥʘʛʣʘʩʠ, ʢʦʠʪʦ ʧʦʤʘʛʘʪ ʚ ʢʘʨʠʝʨʥʦʪʦ ʠʤ ʠʟʨʘʩʪʚʘʥʝ ʠ ʚ 
ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʠʤ ʨʘʟʚʠʪʠʝ. ʆʙʫʯʝʥʠʝʪʦ ʝ ʧʦʩʪʦʷʥʝʥ ʧʨʦʮʝʩ, ʘ ʥʝ 
ʝʜʠʥʠʯʥʘ, ʝʜʥʦʢʨʘʪʥʘ ʜʝʡʥʦʩʪ. 
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THE PROJECT PRINCIPLE FOR THE DEVELOPMENT OF MULTIMEDIA 
PRESENTATIONS AS LEARNING AND EDUCATIONAL OUTPUT FOR THE 

STUDENTS 

Ivaylo Staribratov, Nedyalka Kuzeva 

Abstract: The application of multimedia presentations for educational and professional 
modules and their demonstration with the help of white board system is a model for 
successful, goal-oriented and mutual activities between the teachers and students. It aims the 
establishment and usage of differential methods for the presentation of the learning contents. 
The attitude of the students and the teachers towards the application of the model has been 
analyzed with the help of a survey among the participators (teachers and students) as well as 
through expert evaluations. The experience of similar practices has been discussed and 
comparisons have been taken into consideration. 
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ʊʓʊʋɾʀɹʋɾʄʆɹ ʁʆʍʇʉʅɹʋʁʃɹ ɻ 4. ʃʄɹʊ 

ʀʚʘʡʣʦ ʉʪʘʨʠʙʨʘʪʦʚ, ʎʚʝʪʘʥʘ ɼʠʤʠʪʨʦʚʘ 

ʆʄɻ Ăɸʢʘʜʝʤʠʢ ʂʠʨʠʣ ʇʦʧʦʚñ ï ʇʣʦʚʜʠʚ 
ivostar@abv.bg, tsetsi_dimitrova@yahoo.com 

ʈʝʟʶʤʝ :ʇʨʝʜʩʪʘʚʝʥʘ ʝ ʠʥʦʚʘʪʠʚʥʘ ʧʨʘʢʪʠʢʘ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʫʯʝʥʠʮʠ ʦʪ 4. ʢʣʘʩ 
ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʩ ʮʝʣ ʫʯʘʩʪʠʝ ʚ ʩʲʩʪʝʟʘʥʠʷ. ɸʥʘʣʠʟʠʨʘʥʘ ʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 
ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʪʝʟʠ ʫʯʝʥʠʮʠ. ʇʦʜʙʨʘʥʠ ʩʘ ʤʘʪʝʨʠʘʣʠ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʥʘʯʘʣʥʠ 
ʧʦʟʥʘʥʠʷ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʩ ʮʝʣ ʜʦʩʪʲʧʥʦʩʪ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ. ʅʷʢʦʠ ʦʪ ʟʘʜʘʯʠʪʝ 
ʩʘ ʟʘʜʘʜʝʥʠ ʚʲʚ ʚʠʜ ʥʘ ʠʛʨʘ, ʢʘʪʦ ʩʘ ʜʦʙʨʝ ʚʠʟʫʘʣʠʟʠʨʘʥʠ, ʟʘ ʧʨʦʚʦʢʠʨʘʥʝ ʥʘ 
ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʠʩʣʝʥʝ. 
ʋʩʚʦʷʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʩʝ ʜʦʙʣʠʞʘʚʘ ʜʦ ʚʝʯʝ 
ʠʟʛʨʘʜʝʥʠʪʝ ʠʥʪʝʣʝʢʪʫʘʣʥʠ ʫʤʝʥʠʷ ʠ ʥʘʚʠʮʠ ʥʘ 10-ʛʦʜʠʰʥʠʪʝ ʫʯʝʥʠʮʠ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʩʲʩʪʝʟʘʪʝʣʥʘ ʠʥʬʦʨʤʘʪʠʢʘ, ʤʝʪʦʜʠ ʥʘ ʦʙʫʯʝʥʠʝ, ʠʛʨʘ. 

ɻʳʛʞʝʞʦʡʞ 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʩʝ ʟʘʙʝʣʷʟʚʘ ʥʘʚʣʠʟʘʥʝ ʠ ʧʦ-
ʥʘʪʘʪʲʰʥʦ ʥʘʨʘʩʪʚʘʥʝ ʙʨʦʷ ʥʘ ʞʝʣʘʝʱʠʪʝ ʫʯʝʥʠʮʠ ʜʘ ʩʝ ʟʘʥʠʤʘʚʘʪ ʩ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʪʦ ʚ ʧʦʩʦʢʘ ʢʲʤ ʧʦ-ʨʘʥʥʘ ʫʯʠʣʠʱʥʘ ʚʲʟʨʘʩʪ. ʊʦʚʘ ʩʲʟʜʘʚʘ 
ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʤʝʪʦʜʠʢʘ ʩʲʦʙʨʘʟʝʥʠ ʩ 
ʧʨʠʜʦʙʠʪʠʪʝ ʠʥʪʝʣʝʢʪʫʘʣʥʠ ʫʤʝʥʠʷ ʥʘ ʪʘʟʠ ʚʲʟʨʘʩʪ. ɿʘ ʮʝʣʪʘ ʝ ʨʘʟʨʘʙʦʪʝʥ 
ʤʦʜʝʣ, ʢʦʠʪʦ ʩʧʦʜʝʣʷʤʝ. 

ʉʲʩʪʝʟʘʪʝʣʥʘʪʘ ʠʥʬʦʨʤʘʪʠʢʘ ʫ ʥʘʩ ʚʦʜʠ ʥʘʯʘʣʦʪʦ ʩʠ ʦʱʝ ʦʪ 70-ʪʝ ʛʦʜʠʥʠ 
ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ. ʉʲʩʪʝʟʘʪʝʣʠʪʝ ʩʘ ʧʨʝʜʠʤʥʦ ʫʯʝʥʠʮʠ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʪʝ 
ʛʠʤʥʘʟʠʠ. ɺ ʛʦʜʠʥʠʪʝ ʪʘʟʠ ʜʠʩʮʠʧʣʠʥʘ ʩʝ ʨʘʟʚʠ, ʢʘʪʦ ʧʨʝʟ 2001 ʛʦʜʠʥʘ ʧʦ 
ʨʝʰʝʥʠʝ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʢʦʤʠʩʠʷ ʟʘ ʦʣʠʤʧʠʘʜʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ 
ʩ̡ ʩʪʝʟʘʪʝʣʠ ʚʝʯʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 10 ï 11-ʛʦʜʠʰʥʠ ʫʯʝʥʠʮʠ. ʅʘ ʅʘʮʠʦʥʘʣʝʥ 
ʝʩʝʥʝʥ ʪʫʨʥʠʨ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ï ʥʦʝʤʚʨʠ 2004 ʛʦʜʠʥʘ ʚ ʛʨʘʜ ʐʫʤʝʥ, ʛʨʫʧʘ ɽ 
ʚʝʯʝ ʝ ʦʬʠʮʠʘʣʥʦ ʩʲʩʪʝʟʘʪʝʣʥʘ ʛʨʫʧʘ, ʚ ʢʦʷʪʦ ʩʝ ʩʲʩʪʝʟʘʚʘʪ ʫʯʝʥʠʮʠ ʦʪ 4. ï 5. 
ʢʣʘʩ. 

ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ 10-11 ʛʦʜʠʰʥʠʪʝ ʫʯʝʥʠʮʠ ʩʝ ʧʨʦʚʝʞʜʘ ʚ 
ʠʟʚʲʥʢʣʘʩʥʘ ʬʦʨʤʘ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʚ ʛʨʫʧʠʪʝ ʚʩʝ ʧʦʚʝʯʝ ʟʘʧʦʯʚʘʪ ʜʘ 
ʩʝ ʚʢʣʶʯʚʘʪ ʫʯʝʥʠʮʠ ʦʪ 4. ʢʣʘʩ. ʀʥʪʝʨʝʩʲʪ ʢʲʤ ʨʘʙʦʪʘ ʩ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 
ʧʦʜʪʠʢʚʘʪ ʫʯʝʥʠʮʠʪʝ ʟʘ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʟʘ ʪʷʭ ʠ ʢʲʤ ʞʝʣʘʥʠʝʪʦ ʜʘ 
ʟʘʧʦʯʥʘʪ ʜʘ Ăʤʝʨʷʪò ʩʠʣʠ ʩ ʦʩʪʘʥʘʣʠʪʝ ʩʠ ʚʨʲʩʪʥʠʮʠ ʚ ʪʘʟʠ ʦʙʣʘʩʪ. ʊʘʢʦʚʘ 
ʤʷʩʪʦ ʩʝ ʷʚʷʚʘʪ ʧʦʟʥʘʪʠʪʝ ʥʠ ʥʘʮʠʦʥʘʣʥʠʪʝ ʩʲʩʪʝʟʘʥʠʷ ʠ ʪʫʨʥʠʨʠ. 

ʆʙʫʯʝʥʠʝʪʦ ʚ ʰʢʦʣʠʪʝ, ʧʦʜʛʦʪʚʷʱʠ ʫʯʝʥʠʮʠ ʦʪ ʩʲʩʪʝʟʘʪʝʣʥʘ ʛʨʫʧʘ ɽ (4.-5. 
ʢʣʘʩ), ʩʝ ʚʦʜʠ ʧʦ ʫʯʝʙʥʘ ʧʨʦʛʨʘʤʘ ʟʘ ʠʟʚʲʥʢʣʘʩʥʘ ʨʘʙʦʪʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʟʘ 5. 
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ʢʣʘʩ, ʧʨʠʝʪʘ ʥʘ ʅʘʮʠʦʥʘʣʝʥ ʩʝʤʠʥʘʨ ʥʘ ʢʦʤʠʩʠʷʪʘ ʧʦ ʀʂʈʀ (ʠʟʚʲʥʢʣʘʩʥʘ 
ʨʘʙʦʪʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ) ï 2009 ʛʦʜʠʥʘ [11]. ʊʦ ʩʝ ʩʚʝʞʜʘ ʜʦ ʠʟʫʯʘʚʘʥʝ 
ʦʩʥʦʚʠʪʝ ʥʘ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʉ++, ʠʟʫʯʘʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠ, ʢʘʢʪʦ ʠ 
ʫʩʧʝʰʥʦʪʦ ʠʤ ʧʨʠʣʘʛʘʥʝ ʚ ʨʝʰʘʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥ ʢʣʘʩ ʟʘʜʘʯʠ. 

ʆʪʯʠʪʘʡʢʠ ʨʘʟʣʠʢʘʪʘ ʚʲʚ ʚʲʟʨʘʩʪʪʘ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʩʧʝʮʠʘʣʠʩʪʠ 
ʦʪ ʢʦʤʠʩʠʷʪʘ ʧʦ ʀʂʈʀ, ʨʘʙʦʪʝʱʠ ʧʦ ʚʲʧʨʦʩʠʪʝ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʲʩʪʝʟʘʪʝʣʥʘʪʘ 
ʠʥʬʦʨʤʘʪʠʢʘ ʚ ɹʲʣʛʘʨʠʷ ʚ ʛʨʫʧʘ ɽ ʥʘʩʦʯʠʭʘ ʚʥʠʤʘʥʠʝʪʦ ʩʠ ʢʲʤ ʦʙʫʯʝʥʠʝʪʦ ʥʘ 
ʯʝʪʚʲʨʪʦʢʣʘʩʥʠʮʠʪʝ. ʂʦʣʝʛʠʷʪʘ ʚʩʝ ʧʦ-ʫʩʠʣʝʥʦ ʪʲʨʩʠ ʤʝʪʦʜʠ, ʯʨʝʟ ʢʦʠʪʦ ʜʘ 
ʥʘʧʨʘʚʠ ʦʱʝ ʧʦ-ʜʦʩʪʲʧʥʦ ʪʦʚʘ ʦʙʫʯʝʥʠʝ. ʈʘʟʙʠʨʘ ʩʝ, ʞʝʣʘʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ 
ʝ ʥʘ ʧʲʨʚʦ ʤʷʩʪʦ.  

ʊʲʨʩʝʡʢʠ ʦʪʛʦʚʦʨ ʥʘ ʚʲʧʨʦʩʠʪʝ Ăʂʦʠ ʱʝ ʩʘ ʥʘʡ-ʫʩʧʝʰʥʠʪʝ ʤʝʪʦʜʠ ʟʘ 
ʦʙʫʯʝʥʠʝ ʥʘ ʯʝʪʚʲʨʪʦʢʣʘʩʥʠʮʠʪʝ ʧʦ ʩʲʩʪʝʟʘʪʝʣʥʘ ʠʥʬʦʨʤʘʪʠʢʘ?ò ʠ Ăʂʘʢ ʜʘ 
ʥʘʧʨʘʚʠʤ ʟʘʥʠʤʘʥʠʷʪʘ ʩ ʯʝʪʚʲʨʪʦʢʣʘʩʥʠʮʠʪʝ ʧʦ-ʜʦʩʪʲʧʥʠ ʠ ʟʘʙʘʚʥʠ?ò ʩʝ 
ʩʧʨʷʭʤʝ ʥʘ ʩʣʝʜʥʠʪʝ ʬʘʢʪʠ ʠ ʩʲʙʠʪʠʷ, ʢʦʠʪʦ ʚʥʝʩʦʭʘ ʥʦʚ ʦʙʣʠʢ ʥʘ ʨʘʙʦʪʘʪʘ ʥʠ 
ʩ ʪʷʭ. 

ʇʨʘʢʪʠʢʘ ʝ, ʢʘʢʪʦ ʫ ʥʘʩ, ʪʘʢʘ ʠ ʚ ʤʥʦʛʦ ʩʪʨʘʥʠ, ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ 
ʥʘ ʫʯʝʥʠʮʠʪʝ ʚ ʧʦ-ʨʘʥʥʘ ʚʲʟʨʘʩʪ ʜʘ ʟʘʧʦʯʚʘ ʩ ʚʠʟʫʘʣʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. 

ʅʘʧʨʠʤʝʨ ʚ ʃʠʪʚʘ ʦʙʫʯʝʥʠʝʪʦ ʟʘʧʦʯʚʘ ʦʪ 6-ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʩ ʪ.ʥʘʨ. Ăʩʪʨʝʯ 
ʩʪʘʨʪò. ʊʦʚʘ ʝ ʚʠʟʫʘʣʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʟʘ ʧʦ-ʤʘʣʢʠʪʝ ʫʯʝʥʠʮʠ ʥʘ ʥʷʢʦʣʢʦ ʥʠʚʘ. 
ʇʦ-ʢʲʩʥʦ ʩʝ ʧʨʘʚʠ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʩʪʨʝʯ ʩʪʘʨʪ ʠ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʧʦʩʪʝʧʝʥʥʦ ʩʝ 
ʧʨʝʤʠʥʘʚʘ ʩʘʤʦ ʢʲʤ ʧʨʦʛʨʘʤʠʨʘʥʝ. 

 ʇʨʝʟ 2004 ʛʦʜʠʥʘ ʃʠʪʚʘ ʩʪʘʨʪʠʨʘ ʠʥʪʝʨʥʘʮʠʦʥʘʣʥʦ ʩʲʩʪʝʟʘʥʠʝ ñBebrasò ʧʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʦʤʧʶʪʲʨʥʘ ʛʨʘʤʦʪʥʦʩʪ [7], ʢʘʪʦ ʫʯʘʩʪʥʠʮʠʪʝ ʩʘ 
ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ ʪʨʠ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ ï ʤʣʘʜʰʘ ï 10 ï 14 ʛʦʜʠʥʠ, ʩʨʝʜʥʘ 
ʚʲʟʨʘʩʪ ï 15 ï 16 ʛʦʜʠʥʠ ʠ ʩʪʘʨʰʘ ï 17 ï 19 ʛʦʜʠʥʠ. ɺʩʝʢʠ ʩʲʩʪʝʟʘʪʝʣ ʪʨʷʙʚʘ 
ʜʘ ʨʝʰʠ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ ʟʘʜʘʯʠ ʩ ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʥʘ ʩʣʦʞʥʦʩʪ. ʊʝʤʠʪʝ ʩʘ 
ʧʦʜʨʝʜʝʥʠ ʚ ʦʪʜʝʣʥʠ ʢʘʪʝʛʦʨʠʠ ï ʟʘʜʘʯʠ ʩ ʨʘʟʙʠʨʘʥʝ, ʟʘʜʘʯʠ, ʠʟʠʩʢʚʘʱʠ 
ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʠʩʣʝʥʝ, ʟʘʜʘʯʠ, ʠʟʧʦʣʟʚʘʱʠ ʢʦʤʙʠʥʘʪʦʨʠʢʘ, ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʢʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ, ʣʦʛʠʯʝʩʢʠ ʧʲʟʝʣʠ, ʣʘʙʠʨʠʥʪʠ, ʠʛʨʠ, ʜʝʢʦʜʠʨʘʥʝ, ʛʨʘʬʠ, 
ʜʲʨʚʝʪʘ ʠ ʜʨʫʛʠ. ɿʘʜʘʯʠʪʝ ʦʪ ʪʦʚʘ ʦʥʣʘʡʥ ʩʲʩʪʝʟʘʥʠʝ ʥʘʧʦʜʦʙʷʚʘʪ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʪʦ Ăɽʚʨʦʧʝʡʩʢʦ ʢʝʥʛʫʨʫò ʠ ʘʣʛʦʨʠʪʤʠʪʝ ʚ ʩʲʩʪʝʟʘʪʝʣʥʘʪʘ 
ʠʥʬʦʨʤʘʪʠʢʘ. ɺʩʷʢʘ ʟʘʜʘʯʘ ʠʤʘ ʯʝʪʠʨʠ ʚʲʟʤʦʞʥʠ ʦʪʛʦʚʦʨʘ ʠ ʚʩʝʢʠ ʫʯʘʩʪʥʠʢ 
ʤʦʞʝ ʜʘ ʠʟʙʝʨʝ ʩʘʤʦ ʝʜʠʥ, ʢʘʪʦ ʧʨʠ ʚʝʨʝʥ ʦʪʛʦʚʦʨ ʧʦʣʫʯʘʚʘ ʩʲʦʪʚʝʪʥʠʷ ʙʨʦʡ 
ʪʦʯʢʠ. ʋʯʘʩʪʥʠʮʠ ʚ ʪʝʟʠ ʩʲʩʪʝʟʘʥʠʷ ʩʘ ʚʝʯʝ ʩʪʨʘʥʠ ʢʘʪʦ ɽʩʪʦʥʠʷ, ɻʝʨʤʘʥʠʷ, 
ʍʦʣʘʥʜʠʷ, ʇʦʣʰʘ, ɸʚʩʪʨʠʷ, ʃʘʪʚʠʷ, ʉʣʦʚʘʢʠʷ, ʏʝʰʢʘʪʘ ʨʝʧʫʙʣʠʢʘ, ʋʢʨʘʡʥʘ, 
ʀʪʘʣʠʷ, ʌʠʥʣʘʥʜʠʷ, ʐʚʝʡʮʘʨʠʷ, ʌʨʘʥʮʠʷ, ʋʥʛʘʨʠʷ, ʉʣʦʚʝʥʠʷ ʠ ʗʧʦʥʠʷ. 

ʄʥʦʛʦ ʦʪ ʟʘʜʘʯʠʪʝ ʩʘ ʠʣʶʩʪʨʠʨʘʥʠ ʧʦʜʭʦʜʷʱʦ ʟʘ ʧʦ-ʜʦʙʨʦ ʚʲʟʧʨʠʝʤʘʥʝ. 
ʇʨʘʚʝʥʝʪʦ ʥʘ ʠʣʶʩʪʨʘʮʠʠ ʢʲʤ ʪʝʢʩʪ ʥʘʛʣʝʜʥʦ ʜʦʧʲʣʚʘ ʠ ʧʦʷʩʥʷʚʘ ʪʝʢʩʪʘ ʥʘ 
ʫʩʣʦʚʠʝʪʦ ʚ ʟʘʜʘʯʘʪʘ. ʈʘʟʙʠʨʘ ʩʝ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʟʝʤʝ ʧʦʜ ʚʥʠʤʘʥʠʝ ʠ ʬʘʢʪʘ, 
ʯʝ ʪʦʚʘ ʝ ʦʥʣʘʡʥ ʩʲʩʪʝʟʘʥʠʝ ʧʦ ʀʊ ʠ ʢʦʤʧʶʪʲʨʥʘ ʛʨʘʤʦʪʥʦʩʪ ʠ ʥʷʤʘ ʢʘʢ ʜʘ ʩʝ 



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 327 

 

ʦʙʷʩʥʷʪ ʚʲʟʥʠʢʥʘʣʠ ʚʲʧʨʦʩʠ ʧʦ ʫʩʣʦʚʠʝʪʦ, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ ʢʦʣʢʦʪʦ ʩʝ ʤʦʞʝ 
ʧʦʚʝʯʝ ʧʨʝʜʚʘʨʠʪʝʣʥʠ ʫʪʦʯʥʝʥʠʷ. ʅʦ ʧʦ-ʚʘʞʥʦʪʦ ʝ, ʯʝ ʪʫʢ ʩʝ ʧʨʝʜʩʪʘʚʷ 
ʛʨʘʬʠʯʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʫʩʣʦʚʠʝʪʦ, ʘ ʨʝʰʝʥʠʷʪʘ ʥʘ ʥʷʢʦʠ ʦʪ ʟʘʜʘʯʠʪʝ 
ʠʟʠʩʢʚʘʪ ʧʦʟʥʘʥʠʷ ʟʘ ʘʣʛʦʨʠʪʤʠʪʝ ʚ ʠʥʬʦʨʤʘʪʠʢʘʪʘ. 

ɺ ɹʲʣʛʘʨʠʷ ʧʨʝʟ 2010 ʛʦʜʠʥʘ ʥʘ ɺʪʦʨʠ ʥʘʮʠʦʥʘʣʝʥ ʩʝʤʠʥʘʨ ʥʘ ʢʦʤʠʩʠʷʪʘ 
ʟʘ ʀʂʈʀ ʚ ɹʲʣʛʘʨʠʷ ʙʝ ʧʨʝʜʩʪʘʚʝʥʘ ʧʨʦʛʨʘʤʥʘʪʘ ʩʨʝʜʘ Scratch, ʚ ʢʦʷʪʦ ʩ 
ʨʘʟʣʠʯʥʠ ʧʦ ʬʦʨʤʘ, ʛʦʣʝʤʠʥʘ, ʮʚʷʪ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʙʣʦʢʯʝʪʘ ʩʝ ʧʦʜʨʝʞʜʘ 
ʧʨʦʛʨʘʤʝʥ ʢʦʜ, ʥʘʧʦʜʦʙʷʚʘʱ ʧʲʟʝʣ [9]. ɼʠʟʘʡʥʲʪ ʝ ʦʧʨʦʩʪʝʥ ʠ ʤʥʦʛʦ ʣʝʩʥʦ 
ʢʘʪʦ ʥʘ ʠʛʨʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʪ ʘʣʛʦʨʠʪʤʠʯʥʠ ʢʦʥʩʪʨʫʢʮʠʠ. Scratch-̡ ʪ ʝ 
ʧʦʜʭʦʜʷʱ ʟʘ ʫʯʝʥʠʮʠ ʦʪ ʚʪʦʨʠ ʜʦ ʜʚʘʥʘʜʝʩʝʪʠ ʢʣʘʩ ʠ ʩʧʦʤʘʛʘ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʠʩʣʝʥʝ ʠ ʧʨʦʛʨʘʤʠʩʪʢʠʪʝ ʫʤʝʥʠʷ. ʊʫʢ ʩʲʱʦ ʝ ʥʘʣʠʮʝ ʦʙʨʘʟʥʦ 
ʧʨʝʜʩʪʘʚʷʥʝ, ʥʦ ʥʘ ʧʨʦʛʨʘʤʥʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʇʨʝʟ ʦʢʪʦʤʚʨʠ 2011 ʛʦʜʠʥʘ ʚ ɹʲʣʛʘʨʠʷ ʩʪʘʨʪʠʨʘ ʠʥʠʮʠʘʪʠʚʘ ʥʘ 
ʙʲʣʛʘʨʩʢʘʪʘ ʩʦʬʪʫʝʨʥʘ ʬʠʨʤʘ Ăʊʝʣʝʨʠʢòï Kids Academy ʩ ʮʝʣ ʜʘ ʩʲʙʫʜʠ 
ʠʥʪʝʨʝʩ ʢʲʤ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʫ ʧʦʚʝʯʝ ʫʯʝʥʠʮʠ ʦʪ 4.-6. ʢʣʘʩ. ʂʦʤʧʘʥʠʷʪʘ 
ʧʦʜʙʨʘ ʝʢʠʧ ʦʪ ʦʧʠʪʥʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʦʪ ʮʷʣʘʪʘ ʩʪʨʘʥʘ ʠ 
ʦʩʠʛʫʨʠ ʫʩʣʦʚʠʷ ʟʘ ʪʷʭʥʘʪʘ ʨʘʙʦʪʘ ʧʦ ʦʙʫʯʝʥʠʝ ʠ ʧʦʜʙʦʨ ʥʘ ʫʯʝʥʠʮʠ, ʞʝʣʘʝʱʠ 
ʜʘ ʩʝ ʟʘʥʠʤʘʚʘʪ ʩ ʪʦʚʘ. 

ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʠʮʠʘʪʠʚʘʪʘ Kids Academy ʚʢʣʶʯʚʘ ʧʨʠʩʲʩʪʚʝʥʠ ʯʘʩʦʚʝ, 
ʢʦʠʪʦ ʩʝ ʚʦʜʷʪ ʦʪ ʠʟʙʨʘʥʠʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʟʘʥʠʤʘʚʘʱʠ ʩʝ ʩ ʀʂʈʀ ʚ ʰʢʦʣʠʪʝ 
ʧʦ ʛʨʘʜʦʚʝ. ɺ ʩʘʡʪʘ [10] ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʤʝʨʷʪ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, ʚʢʣʶʯʚʘʱʠ 
ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʠ, ʟʘʜʘʯʠ, ʫʩʣʦʚʠʷ, ʨʝʰʝʥʠʷ ʠ ʘʥʘʣʠʟʠ ʥʘ ʩʲʩʪʝʟʘʪʝʣʥʠ ʟʘʜʘʯʠ 
ʠ ʜʨ. ʇʨʝʟ ʥʦʝʤʚʨʠ ʠ ʜʝʢʝʤʚʨʠ 2011 ʛʦʜʠʥʘ ʬʠʨʤʘ Ăʊʝʣʝʨʠʢò ʧʨʦʚʝʜʝ ʧʲʨʚʠʪʝ 
ʦʥʣʘʡʥ ʩʲʩʪʝʟʘʥʠʷ. ʋʯʝʥʠʮʠʪʝ ʩʝ ʥʘʫʯʠʭʘ ʜʘ ʨʘʙʦʪʷʪ ʚ ʩʲʩʪʝʟʘʪʝʣʥʘ ʩʨʝʜʘ, 
ʢʦʝʪʦ ʜʦʩʝʛʘ ʩʝ ʷʚʷʚʘʰʝ ʥʝʜʦʩʪʠʞʠʤ ʨʝʩʫʨʩ ʚ ʤʥʦʛʦ ʛʨʘʜʦʚʝ, ʦʩʦʙʝʥʦ ʚ 
ʤʘʣʢʠʪʝ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ. ʈʘʙʦʪʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʧʦʜʛʦʪʚʠ ʤʘʣʢʠʪʝ ʫʯʝʥʠʮʠ 
ʟʘ ʨʝʘʣʥʠʪʝ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʠʪʦ ʩʝ ʧʨʦʚʝʞʜʘʪ ʥʘʮʠʦʥʘʣʥʠʪʝ ʩʲʩʪʝʟʘʥʠʷ ʠ 
ʪʫʨʥʠʨʠ. ɿʘʜʘʯʠʪʝ ʚ ʧʲʨʚʠʪʝ ʜʚʝ ʦʬʠʮʠʘʣʥʠ ʩʲʩʪʝʟʘʥʠʷ ʥʘ Ăʊʝʣʝʨʠʢò ʙʷʭʘ 
ʨʘʟʜʝʣʝʥʠ ʚ ʜʚʝ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ ï ɽ (4.-5. ʢʣʘʩ) ʠ D (6. ʢʣʘʩ). ʅʘ ʪʨʝʪʦʪʦ 
ʩʲʩʪʝʟʘʥʠʝ ʯʝʪʚʲʨʪʦʢʣʘʩʥʠʮʠʪʝ ʩʝ ʩʲʩʪʝʟʘʚʘʭʘ ʚ ʦʪʜʝʣʥʘ ʛʨʫʧʘ (F) ʦʪ 
ʧʝʪʦʢʣʘʩʥʠʮʠʪʝ (E). ɺ ʤʦʤʝʥʪʘ ʚʝʯʝ ʠʤʘ ʧʝʪ ʦʬʠʮʠʘʣʥʠ ʦʥʣʘʡʥ ʩʲʩʪʝʟʘʥʠʷ ʠ 2 
ʧʨʦʙʥʠ. ɺʲʟʨʘʩʪʦʚʠʪʝ ʛʨʫʧʠ ʦʬʠʮʠʘʣʥʦ ʚʝʯʝ ʩʘ ʪʨʠ ï F, E ʠ D. ʊʦʚʘ ʨʝʰʝʥʠʝ, 
ʧʦʚʣʠʷ ʤʥʦʛʦ ʧʦʣʦʞʠʪʝʣʥʦ ʥʘ ʤʘʣʯʫʛʘʥʠʪʝ. 

ɿʘ ʧʲʨʚʠ ʧʲʪ ʯʝʪʚʲʨʪʦʢʣʘʩʥʮʠʪʝ ʩʝ ʩʲʩʪʝʟʘʚʘʭʘ ʦʪʜʝʣʥʦ ʦʪ 
ʧʝʪʦʢʣʘʩʥʠʮʠʪʝ. ɺ ʫʩʣʦʚʠʷʪʘ ʥʘ ʟʘʜʘʯʠʪʝ ʷʩʥʦ ʧʨʦʣʠʯʘʚʘ ʦʪʜʝʣʷʥʝ ʥʘ 
ʪʝʤʘʪʠʢʘʪʘ ʥʘ ʜʘʚʘʥʠʪʝ ʟʘʜʘʯʠ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʲʟʨʘʩʪʪʘ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ. 
ʋʩʣʦʚʠʷʪʘ ʥʘ ʟʘʜʘʯʠʪʝ ʟʘ ʯʝʪʚʲʨʪʦʢʣʘʩʥʠʮʠʪʝ ʩʘ ʣʝʢʠ ʠ ʟʘʙʘʚʥʠ, ʩ ʜʝʪʩʢʠ 
ʩʶʞʝʪʠ ʠ ʨʝʘʣʥʠ ʩʠʪʫʘʮʠʠ. 

ɿʘʜʘʯʠʪʝ, ʜʘʚʘʥʠ ʥʘ ʦʥʣʘʡʥ ʩʲʩʪʝʟʘʥʠʷʪʘ ʥʘ Ăʊʝʣʝʨʠʢò [10], ʩʝ ʦʢʘʟʘʭʘ 
ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʨʠʚʣʝʢʘʪʝʣʥʠ ʟʘ ʤʘʣʢʠʪʝ ʫʯʝʥʠʮʠ. ɻʣʘʚʥʠʷʪ ʛʝʨʦʡ, ʩʣʦʥʯʝʪʦ 
ʃʦʥʠ ʩʪʘʥʘ ʥʦʚʠʷʪ ʣʶʙʠʤʝʮ ʥʘ ʩʲʩʪʝʟʘʪʝʣʠʪʝ. ʊʝʢʩʪʲʪ ʥʘ ʟʘʜʘʯʠʪʝ ʝ ʤʥʦʛʦ 
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ʚʘʞʝʥ. ʄʘʣʢʠʪʝ ʫʯʝʥʠʮʠ ʩʝ ʧʣʘʰʘʪ ʦʪ ʩʣʦʞʥʠ ʠ ʥʝʨʘʟʙʠʨʘʝʤʠ ʪʝʢʩʪʦʚʝ. ʊʝ 
ʪʲʨʩʷʪ ʥʷʢʘʢʚʘ ʠʛʨʘ ʚ ʟʘʜʘʯʠʪʝ, ʢʘʢʪʦ ʠ ʥʝʱʦ ʧʦʟʥʘʪʦ. 

ʆʪ ʠʟʙʨʦʝʥʦʪʦ ʧʦ-ʛʦʨʝ ʤʦʞʝʤ ʜʘ ʩʝ ʩʧʨʝʤ ʥʘ ʩʣʝʜʥʦʪʦ ï ʦʙʨʘʟʥʦ 
ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʨʦʛʨʘʤʥʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʠʣʶʩʪʨʠʨʘʥʝ ʥʘ ʫʩʣʦʚʠʷʪʘ, 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʝʪʩʢʠ ʩʶʞʝʪʠ ʠ ʨʝʘʣʥʠ ʩʠʪʫʘʮʠʠ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʟʘʜʘʯʠʪʝ. 

ʆʙʝʜʠʥʷʚʘʡʢʠ ʪʝʟʠ ʪʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʛʨʘ, ʚ ʩʤʠʩʲʣʘ ʥʘ 
ʜʝʡʩʪʚʠʝ, ʟʘʤʠʩʣʝʥʦ ʩʲʩ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʮʝʣ, ʨʘʟʨʘʙʦʪʠʭʤʝ ʤʘʪʝʨʠʘʣʠ, 
ʧʨʝʜʩʪʘʚʷʱʠ ʝʜʥʘ ʠʥʦʚʘʪʠʚʥʘ ʧʨʘʢʪʠʢʘ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʦʪ 4. ʢʣʘʩ 
ʧʦ ʩʲʩʪʝʟʘʪʝʣʥʘ ʠʥʬʦʨʤʘʪʠʢʘ. 

ʁʠʤʧʟʞʦʡʞ 

ʇʦʛʣʝʞʜʘʡʢʠ ʥʘʟʘʜ ʚ ʛʦʜʠʥʠʪʝ, ʧʨʝʟ 2007/08 ʫʯʝʙʥʘ ʛʦʜʠʥʘ ʚ ʥʘʮʠʦʥʘʣʥʘʪʘ 
ʨʘʥʛʣʠʩʪʘ ʥʘ ʩʲʩʪʝʟʘʪʝʣʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʩʝ ʧʦʷʚʷʚʘʪ ʪʨʝʪʦʢʣʘʩʥʠʮʠ [8]. 
ʋʯʝʥʠʮʠʪʝ ʩʘ ʦʪ ʛʨʘʜʦʚʝʪʝ ɺʘʨʥʘ, ʉʦʬʠʷ ʠ ʍʘʩʢʦʚʦ. 

ʗʚʥʘ ʝ ʪʝʥʜʝʥʮʠʷʪʘ, ʯʝ ɹʲʣʛʘʨʠʷ ʝ ʝʜʥʘ ʦʪ ʧʲʨʚʠʪʝ ʜʲʨʞʘʚʠ, ʢʦʷʪʦ ʠʤʘ 
ʢʘʧʘʮʠʪʝʪʘ ʜʘ ʦʙʫʯʠ ʤʘʣʢʠ ʫʯʝʥʠʮʠ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝ. 

ʆʧʠʪʲʪ ʥʠ ʜʦʪʫʢ ʧʦʢʘʟʚʘ, ʯʝ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʩʲʩʪʝʟʘʪʝʣʥʘ ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʠ 
ʫʯʝʥʠʮʠ ʦʪ 4. ʢʣʘʩ, ʪʨʷʙʚʘ ʜʘ ʝ ʩʲʧʨʦʚʦʜʝʥʦ ʩʲʩ ʩʲʦʪʚʝʪʝʥ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ. 
ʅʝ ʝ ʷʩʥʦ ʦʱʝ ʢʘʢʲʚ ʱʝ ʝ ʥʘʡ-ʜʦʙʨʠʷʪ ʚʘʨʠʘʥʪ, ʥʦ ʩʲʩ ʩʠʛʫʨʥʦʩʪ 
ʥʘʛʣʝʜʥʦʩʪʪʘ ʠ ʧʨʠʙʣʠʞʘʚʘʥʝʪʦ ʢʲʤ ʤʝʪʦʜʠʢʘʪʘ ʥʘ ʥʘʯʘʣʥʦʪʦ ʫʯʠʣʠʱʝ ʱʝ 
ʜʦʚʝʜʝ ʜʦ ʫʩʧʝʰʥʠ ʨʝʟʫʣʪʘʪʠ. 

ɼʦʙʨʦʪʦ ʦʪʨʘʙʦʪʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ ʚ ʟʘʜʘʯʠ ʝ ʩʚʲʨʟʘʥʦ ʩʲʩ ʩʣʦʚʝʩʥʠ ʠ 
ʧʨʘʢʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʢʠ ʠ ʘʥʘʣʠʟʠ. 

ʊʝʭʥʠʯʝʩʢʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʥʝ ʝ ʧʦ ʩʠʣʠʪʝ ʥʘ ʝʜʠʥ ʯʝʪʚʲʨʪʦʢʣʘʩʥʠʢ, ʪʷ 
ʪʨʷʙʚʘ ʜʘ ʤʫ ʩʝ Ăʧʨʝʚʝʜʝñ ʥʘ ʨʘʟʙʠʨʘʝʤ ʟʘ ʥʝʛʦ ʝʟʠʢ. ʊʷ ʩʝ ʷʚʷʚʘ ʪʨʫʜʥʘ ʟʘ 
ʨʘʟʙʠʨʘʥʝ ʠ ʦʪ ʧʝʪʦʢʣʘʩʥʠʮʠʪʝ. ʊʘʢʠʚʘ ʢʥʠʛʠ ʤʦʛʘʪ ʜʘ ʩʝ Ăʯʝʪʘʪò ʩʘʤʦ ʧʦʜ 
ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʥʘ ʫʯʠʪʝʣʷ. 

ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʩʲʩʪʝʟʘʪʝʣʥʘ ʠʥʬʦʨʤʘʪʠʢʘ ʟʘʧʦʯʚʘ ʩ ʧʦʥʷʪʠʝʪʦ 
Ăʘʣʛʦʨʠʪʲʤò, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʲʟʨʘʩʪʪʘ ʥʘ ʦʙʫʯʘʚʘʥʠʷ. ɽʪʦ ʢʘʢ ʤʦʞʝ ʜʘ 
ʠʟʛʣʝʞʜʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʪʦʚʘ ʧʦʥʷʪʠʝ ʠ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʠ ʦʪ ʪʦʟʠ ʚʠʜ ʩ 
ʛʨʫʧʘ ʦʪ ʯʝʪʚʲʨʪʦʢʣʘʩʥʠʮʠ. 

ɺ ʛʣʘʚʘ ʧʲʨʚʘ Ăʇʦʥʷʪʠʝ ʟʘ ʘʣʛʦʨʠʪʲʤò ʦʪ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʟʘ ʫʧʨʘʞʥʝʥʠʷ ʧʦ 
ʩʲʩʪʝʟʘʪʝʣʥʘ ʠʥʬʦʨʤʘʪʠʢʘ [4] ʘʚʪʦʨʠʪʝ ʧʨʝʜʩʪʘʚʷʪ ʟʘʜʘʯʠ, ʚ ʢʦʠʪʦ ʤʘʣʢʠʷʪ 
ʩʲʩʪʝʟʘʪʝʣ ʧʲʨʚʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʘʫʯʠ ʜʘ ʧʨʘʚʠ Ăʩʫʭ ʧʨʦʙʝʛò. ʋʯʝʥʠʮʠʪʝ ʪʨʷʙʚʘ 
ʤʥʦʛʦ ʜʦʙʨʝ ʜʘ ʤʦʛʘʪ ʜʘ ʦʧʠʰʘʪ ʘʣʛʦʨʠʪʤʠʯʥʦ ʨʝʰʝʥʠʝʪʦ ʥʘ ʜʘʜʝʥʘʪʘ ʟʘʜʘʯʘ. 

ʈʘʟʫʯʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʠʪʝ ʦʪ ʪʘʟʠ ʛʣʘʚʘ ʤʦʞʝ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʠ ʧʦʜ 
ʬʦʨʤʘʪʘ ʥʘ ʠʛʨʘ, ʧʦʜʦʙʥʘ ʥʘ ʪ.ʥʘʨ. Ăʨʦʣʝʚʠ ʠʛʨʠò ï ʠʥʪʝʨʘʢʪʠʚʝʥ ʤʝʪʦʜ ʧʨʠ 
ʦʙʫʯʝʥʠʝʪʦ ʚ ʥʘʯʘʣʥʠʪʝ ʫʯʠʣʠʱʘ, ʚ ʢʦʠʪʦ ʥʷʤʘ ʧʦʙʝʜʠʪʝʣʠ ʠ ʧʦʙʝʜʝʥʠ. 
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ɻʨʫʧʠʪʝ, ʢʦʠʪʦ ʩʝ ʩʬʦʨʤʠʨʘʪ ʚ ʰʢʦʣʠʪʝ ʩʘ ʧʦ 10 ï 12 ʫʯʝʥʠʮʠ. ɺʩʝʢʠ 
ʧʦʟʥʘʚʘ ʩʠʪʫʘʮʠʷʪʘ, ʚ ʢʦʷʪʦ ʫʯʘʩʪʥʠʮʠʪʝ ʟʘʩʪʘʚʘʪ ʚ ʢʨʲʛ ʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʤʘʣʢʘ 
ʪʦʧʢʘ ʩʝ ʠʟʙʠʨʘ ʚʩʝʢʠ ʩʣʝʜʚʘʱ ʫʯʘʩʪʥʠʢ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʫʯʠʪʝʣʷʪ ʤʦʞʝ ʜʘ 
ʦʧʨʝʜʝʣʠ ʧʲʨʚʠʷ ʫʯʘʩʪʥʠʢ, ʩʣʝʜ ʪʦʚʘ ï ʚʪʦʨʠʷ ʠ ʪ.ʥ. 

ʇʨʠʤʝʨ 1. (ʤʦʜʠʬʠʢʘʮʠʷ ʥʘ ʟʘʜʘʯʘ 1ʛ ʦʪ ʧʲʨʚʘ ʛʣʘʚʘ ʥʘ ʨʲʢʦʚʦʜʩʪʚʦʪʦ [6]) 

ʆʩʲʱʝʩʪʚʝʪʝ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʩʣʝʜʥʠʷ ʘʣʛʦʨʠʪʲʤ: 

1. ɿʘʜʘʡ ʩʪʦʡʥʦʩʪʠ ʥʘ A, B ʠ ʉ. 

2. ʋʤʥʦʞʠ ɸ ʩ ɺ ʠ ʧʨʠʝʤʠ ʨʝʟʫʣʪʘʪʘ ʢʘʪʦ ʩʪʦʡʥʦʩʪ ʥʘ D. 

3. ʂʲʤ D ʧʨʠʙʘʚʠ ʉ ʠ ʧʨʠʝʤʠ ʨʝʟʫʣʪʘʪʘ ʢʘʪʦ ʩʪʦʡʥʦʩʪ ʥʘ E. 

4. ʀʟʚʝʜʠ ɽ. 

5. ʂʨʘʡ. 

ɸʣʛʦʨʠʪʤʠ ʦʪ ʪʦʟʠ ʚʠʜ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʩ ʛʦʣʷʤ ʫʩʧʝʭ ʦʪ ʫʯʝʥʠʢ, ʢʦʡʪʦ ʠʛʨʘʝ 
ʨʦʣʷʪʘ ʥʘ ʢʦʤʧʶʪʲʨ. ʋʯʘʩʪʥʠʮʠʪʝ ʚ ʪʘʟʠ ʠʛʨʘ ʩʘ ʰʝʩʪ. ʋʯʠʪʝʣʷʪ, ʜʠʢʪʫʚʘʡʢʠ 
ʩʪʲʧʢʠʪʝ ʥʘ ʦʧʠʩʘʥʠʷ ʚ ʟʘʜʘʯʘʪʘ ʘʣʛʦʨʠʪʲʤ, ʢʘʟʚʘ ʥʘ ʠʟʙʨʘʥʠʷ ʫʯʝʥʠʢ ʢʘʢʚʦ ʜʘ 
ʧʨʘʚʠ. ɺʩʠʯʢʦ, ʢʦʝʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʫʯʠʪʝʣʷ, ʩʘ ʧʝʪ ʢʘʨʪʠ ʩ ʣʘʪʠʥʩʢʠʪʝ ʙʫʢʚʠ 
A, B, C, D ʠ ɽ ʠ ʙʣʦʢʯʝ ʦʪ ʩʘʤʦʟʘʣʝʧʚʘʱʠ ʩʝ ʣʠʩʪʯʝʪʘ. ʀʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 
ʟʘʜʘʯʘʪʘ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: ʀʟʙʠʨʘ ʩʝ ʝʜʠʥ ʫʯʝʥʠʢ, ʢʦʡʪʦ ʱʝ 
ʠʛʨʘʝ ʨʦʣʷʪʘ ʥʘ ʢʦʤʧʶʪʲʨ. ʅʘ ʦʩʪʘʥʘʣʠʪʝ ʩʝ ʨʘʟʜʘʚʘʪ ʧʦ ʝʜʥʘ ʦʪ ʰʝʩʪʪʝ 
ʢʘʨʪʠ. ʋʯʠʪʝʣʷʪ ʠʟʚʠʢʚʘ ʧʨʠʪʝʞʘʪʝʣʠʪʝ ʥʘ ʢʘʨʪʠ ʩʲʦʪʚʝʪʥʦ ʩ ʙʫʢʚʠʪʝ ɸ, B ʠ C. 
ʅʘ ʚʩʷʢʘ ʢʘʨʪʘ Ăʫʯʝʥʠʢʲʪ ï ʢʦʤʧʶʪʲʨò ʟʘʣʝʧʚʘ ʣʠʩʪʯʝ, ʥʘ ʢʦʝʪʦ ʩʘʤ ʥʘʧʠʩʚʘ 
ʥʷʢʘʢʚʦ ʯʠʩʣʦ. ʇʨʝʤʠʥʘʚʘ ʩʝ ʢʲʤ ʩʪʲʧʢʘ 2. Ăʋʯʝʥʠʢʲʪ-ʢʦʤʧʶʪʲʨò ʫʤʥʦʞʘʚʘ 
ʯʠʩʣʘʪʘ, ʢʦʠʪʦ ʝ ʜʘʣ ʥʘ ʧʲʨʚʠʷ ʠ ʚʪʦʨʠʷ. ɿʘʧʠʩʚʘ ʨʝʟʫʣʪʘʪʘ ʥʘ ʣʠʩʪʯʝ ʠ ʛʦ 
ʟʘʣʝʧʚʘ ʥʘ ʢʘʨʪʘʪʘ ʩ ʙʫʢʚʘ D (ʪʷ ʝ ʚ ʯʝʪʚʲʨʪʠʷ ʫʯʝʥʠʢ). ʉʣʝʜʚʘ ʩʪʲʧʢʘ 3. 
Ăʋʯʝʥʠʢʲʪ ï ʢʦʤʧʶʪʲʨò ʩʲʙʠʨʘ ʩʪʦʡʥʦʩʪʠʪʝ ʦʪ ʢʘʨʪʠʪʝ ʩ ʠʤʝʥʘ C ʠ D ʠ ʟʘʧʠʩʚʘ 
ʨʝʟʫʣʪʘʪʘ ʥʘ ʣʠʩʪʯʝ, ʢʦʝʪʦ ʟʘʣʝʧʚʘ ʥʘ ʢʘʨʪʘʪʘ ʩ ʙʫʢʚʘ ɽ (ʧʝʪʠʷ ʫʯʝʥʠʢ). ʉʪʲʧʢʘ 
5 ï ʢʨʘʡ. 

ʈʘʟʙʠʨʘ ʩʝ, ʠʛʨʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʚʪʦʨʠ ʠ ʩ ʦʩʪʘʥʘʣʠʪʝ ʫʯʝʥʠʮʠ ʦʪ 
ʛʨʫʧʘʪʘ. ɺʩʝʢʠ ʪʨʷʙʚʘ ʜʘ ʫʯʘʩʪʚʘ ʠ ʜʘ ʧʨʝʞʠʚʝʝ ʝʤʦʮʠʦʥʘʣʥʦ ʨʦʣʷʪʘ ʩʠ. 
ʏʫʚʩʪʚʘʪʘ ʠ ʤʠʩʣʠʪʝ ʧʦ ʚʨʝʤʝ ʥʘ ʠʛʨʘʪʘ ʤʦʛʘʪ ʟʘ ʜʲʣʛʦ ʜʘ ʦʩʪʘʥʘʪ ʚ 
ʩʲʟʥʘʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʧʦʜ ʚʣʠʷʥʠʝʪʦ ʥʘ ʧʨʝʞʠʚʷʚʘʥʝʪʦ. 

ʊʦʟʠ ʤʦʜʝʣ ʥʘ ʦʙʫʯʝʥʠʝ ʥʝ ʩʘʤʦ ʥʘʫʯʘʚʘ ʫʯʝʥʠʮʠʪʝ ʜʘ ʤʠʩʣʷʪ 
ʘʣʛʦʨʠʪʤʠʯʥʦ, ʥʦ ʠ ʧʨʠʜʦʙʠʚʘʪ ʫʤʝʥʠʝʪʦ ʜʘ ʠʤʝʥʫʚʘʪ ʠʟʧʦʣʟʚʘʥʠʪʝ ʚʝʣʠʯʠʥʠ, 
ʧʨʦʩʣʝʜʷʚʘʪ ʧʨʦʤʷʥʘʪʘ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʚ ʭʦʜʘ ʥʘ ʘʣʛʦʨʠʪʲʤʘ. ʈʘʟʙʠʨʘʪ, ʯʝ, ʟʘ 
ʜʘ ʠʟʧʦʣʟʚʘʪ ʚʝʣʠʯʠʥʠ ʪʨʷʙʚʘ ʜʘ ʠʤ ʜʘʜʘʪ ʠʤʝ, ʠ ʟʘ ʜʘ ʠʤʘ ʩʤʠʩʲʣ ʚ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʚʝʣʠʯʠʥʘ ʪʨʷʙʚʘ ʜʘ ʠ ʩʝ ʧʨʠʩʚʦʠ ʩʪʦʡʥʦʩʪ. ʆʩʤʠʩʣʷʪ 
ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʧʦʥʷʪʠʷʪʘ ʥʘʯʘʣʥʘ, ʤʝʞʜʠʥʥʘ ʠ ʢʨʘʡʥʘ ʩʪʦʡʥʦʩʪ. 

ʇʨʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʥʷʢʦʠ ʦʪ ʘʣʛʦʨʠʪʤʠʪʝ ʝ ʧʦ-ʫʜʘʯʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠ 
ʩʣʦʚʝʩʥʦ-ʦʙʨʘʟʥʘ ʠʣʠ ʫʩʣʦʚʥʦ-ʠʟʦʙʨʘʟʠʪʝʣʥʘ ʥʘʛʣʝʜʥʦʩʪ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʙʣʦʢ-ʩʭʝʤʠ ʠ ʩʣʦʚʝʩʥʦʪʦ ʦʧʠʩʘʥʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ, ʦʩʚʝʥ ʯʝ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʧʦ-
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ʣʝʩʥʦʪʦ ʚʲʟʧʨʠʝʤʘʥʝ ʧʨʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʜʘʜʝʥ ʘʣʛʦʨʠʪʲʤ, ʤʦʛʘʪ ʜʘ ʩʝ ʷʚʷʪ 
ʧʨʝʩʲʟʜʘʚʘʥʝ ʠʣʠ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʠʟʞʠʚʷʥʦʪʦ ʦʪ ʨʘʟʠʛʨʘʥʘ ʩʠʪʫʘʮʠʷ. 

ʇʨʠʤʝʨ 2. ʅʘ ʫʯʝʥʠʮʠʪʝ ʩʝ ʨʘʟʜʘʚʘʪ ʧʦ 35 ʝʜʥʘʢʚʠ ʢʫʙʯʝʪʘ. ɺʩʝʢʠ ʪʨʷʙʚʘ 
ʜʘ ʛʠ ʧʦʜʨʝʜʠ ʚʲʨʭʫ ʰʘʙʣʦʥʘ, ʧʨʝʜʩʪʘʚʝʥ ʥʘ ʬʠʛ.1, ʢʘʪʦ ʩʲʦʪʚʝʪʥʦ ʧʨʘʚʠ ʠ 
ʧʨʦʛʨʘʤʥʦ ʨʝʰʝʥʠʝ ʥʘ ʢʦʤʧʶʪʲʨʘ.  

 

ʌʠʛʫʨʘ 1. ʐʘʙʣʦʥ ʟʘ ʧʦʜʨʝʞʜʘʥʝ ʥʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʪ ʢʫʙʯʝʪʘ  

ʏʝʪʚʲʨʪʦʢʣʘʩʥʠʢʲʪ ʦʱʝ ʥʘ ʚʪʦʨʦʪʦ ʟʘʥʷʪʠʝ ʫʩʧʝʰʥʦ ʩʝ ʩʧʨʘʚʷ ʩʲʩ 
ʟʘʜʘʯʘʪʘ ʜʘ ʠʟʚʝʜʝ ʜʘʜʝʥʘ ʬʠʛʫʨʘ ʥʘ ʝʢʨʘʥʘ ʥʘ ʤʦʥʠʪʦʨʘ. ʅʘ ʬʠʛʫʨʘ 1 ʝ 
ʧʨʝʜʩʪʘʚʝʥ ʰʘʙʣʦʥ, ʢʦʡʪʦ ʧʨʘʚʠ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʪʝʤʘʪʘ ʧʦ-ʣʝʩʥʘ ʠ 
ʜʦʩʪʲʧʥʘ, ʦʪʨʘʙʦʪʚʘʡʢʠ ʯʠʩʪʦ ʪʝʭʥʦʣʦʛʠʯʥʦ ʧʦʥʷʪʠʷʪʘ ʦʧʝʨʘʪʦʨ ʟʘ ʚʭʦʜ, 
ʦʧʝʨʘʪʦʨ ʟʘ ʠʟʭʦʜ, ʟʥʘʢ ʟʘ ʥʦʚ ʨʝʜ, ʠʥʪʝʨʚʘʣ. 

ʋʯʠʪʝʣʷʪ ʤʦʞʝ ʜʘ ʠʟʨʘʙʦʪʠ ʢʦʣʢʦʪʦ ʠ ʚ ʢʘʢʲʚʪʦ ʚʘʨʠʘʥʪ ʩʘ ʤʫ ʥʝʦʙʭʦʜʠʤʠ 
ʧʦʜʦʙʥʠ ʩʦʙʩʪʚʝʥʠ ʰʘʙʣʦʥʠ. 

ʇʨʠʤʝʨ 3. ʇʦʧʲʣʥʝʪʝ ʧʨʘʟʥʠʪʝ ʧʦʣʝʪʘ ʚʲʚ ʬʠʛʫʨʘ 2 ʠ ʥʘʧʠʰʝʪʝ ʧʨʦʛʨʘʤʘ 
ʥʘ ʉ++, ʢʦʷʪʦ ʧʨʝʩʤʷʪʘ ʣʠʮʝʪʦ ʠ ʦʙʠʢʦʣʢʘʪʘ ʥʘ ʧʨʘʚʦʲʛʲʣʥʠʢ ʩʲʩ ʩʪʨʘʥʠ a ʠ b, 
ʢʘʪʦ ʩʣʝʜʚʘʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʥʘ ʧʦʧʲʣʚʘʥʝ. 

 

ʌʠʛʫʨʘ 2. ɿʘʜʘʯʘ ʟʘ ʠʟʯʠʩʣʝʥʠʝ 
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ɿʘʜʘʯʘʪʘ ʝ ʠʟʚʝʩʪʥʘ ʧʨʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʣʠʥʝʡʥʠ ʘʣʛʦʨʠʪʤʠ. ʅʘ ʪʦʟʠ ʝʪʘʧ 
ʫʯʝʥʠʮʠʪʝ ʫʩʚʦʷʚʘʪ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʢʦʤʧʶʪʲʨʥʦ ʨʝʰʝʥʠʝ ʥʘ 
ʧʦʟʥʘʪʠʪʝ ʠʤ ʦʪ ʤʘʪʝʤʘʪʠʢʘʪʘ ʟʘʜʘʯʠ ʟʘ ʧʨʝʩʤʷʪʘʥʝ ʥʘ ʣʠʮʘ ʠ ʦʙʠʢʦʣʢʠ ʥʘ 
ʬʠʛʫʨʠ, ʦʪʜʝʣʷʥʝ ʮʠʬʨʠ ʥʘ ʯʠʩʣʘ, ʧʨʝʩʤʷʪʘʥʝ ʧʦ ʬʦʨʤʫʣʘ (ʤʝʨʥʠ ʝʜʠʥʠʮʠ, 
ʩʨʝʜʥʦ ʘʨʠʪʤʝʪʠʯʥʦ). 

ʇʨʠ ʧʦʧʲʣʚʘʥʝ ʥʘ ʪʝʢʩʪʦʚʠʪʝ ʧʦʣʝʪʘ ʫʯʠʪʝʣʷʪ ʥʘʛʣʝʜʥʦ ʦʙʷʩʥʷʚʘ ʨʦʣʷʪʘ 
ʥʘ ʚʝʣʠʯʠʥʠʪʝ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʝʜʥʘ ʧʨʦʛʨʘʤʘ.  

ʂʦʛʘʪʦ ʧʨʦʛʨʘʤʠʩʪʢʦʪʦ ʤʠʩʣʝʥʝ ʩʝ ʜʦʙʣʠʞʠ ʜʦ ʨʝʘʣʥʦʪʦ ʤʠʩʣʝʥʝ ʥʘ 
ʯʝʪʚʲʨʪʦʢʣʘʩʥʠʢʘ, ʪʦʛʘʚʘ ʥʝʱʘʪʘ ʥʝ ʩʘ ʪʦʣʢʦʚʘ Ăʩʪʨʘʰʥʠò ʠ ʫʯʝʥʠʢʲʪ ʢʘʟʚʘ Ăʘ, 
ʜʘ ï ʪʦʚʘ ʛʦ ʟʥʘʤ ʦʪ ʤʘʪʝʤʘʪʠʢʘʪʘò ʠ ʥʘʩʦʯʚʘ ʚʥʠʤʘʥʠʝʪʦ ʩʠ ʢʲʤ ʥʦʚʦʪʦ, ʘ 
ʠʤʝʥʥʦ ï ʧʨʦʛʨʘʤʠʩʪʢʦʪʦ ʨʝʰʝʥʠʝ ʥʘ ʟʘʜʘʯʘʪʘ. 

ʇʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ ʝ ʝʜʥʘ ʦʪ ʥʘʡ-ʪʨʫʜʥʠʪʝ ʟʘʜʘʯʠ ʥʘ ʫʯʠʪʝʣʷ. 

ʏʝʪʚʲʨʪʦʢʣʘʩʥʠʮʠʪʝ ʦʙʠʯʘʪ ʪʝʦʨʠʷʪʘ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷ ʚʲʚ ʚʠʜ ʥʘ 
ʧʨʝʟʝʥʪʘʮʠʷ. ɿʘ ʪʷʭ ʪʦʚʘ ʝ ʟʘʙʘʚʝʥ ʬʠʣʤ, ʥʦ ʥʝ ʧʦʚʝʯʝ ʦʪ 10 ʤʠʥʫʪʠ. 
ɺʥʠʤʘʥʠʝʪʦ ʥʘ 10-ʛʦʜʠʰʥʠʪʝ ʫʯʝʥʠʮʠ ʝ ʥʝʫʩʪʦʡʯʠʚʦ. ʊʨʫʜʥʦ ʤʦʞʝʰ ʜʘ ʛʠ 
ʟʘʜʲʨʞʠʰ ʥʘ ʦʧʨʝʜʝʣʝʥ ʤʝʪʦʜ ʥʘ ʦʙʫʯʝʥʠʝ ʧʦʚʝʯʝ ʦʪ 5 ï 10 ʤʠʥ. ʋʯʠʪʝʣʷʪ 
ʪʨʷʙʚʘ ʜʘ ʩʤʝʥʷ ʤʝʪʦʜʠʪʝ ʪʘʢʘ, ʯʝ ʫʯʝʥʠʢʲʪ ʜʘ ʥʝ ʩʝ ʠʟʤʦʨʷʚʘ, ʠʥʪʝʨʝʩʲʪ ʤʫ 
ʜʘ ʦʩʪʘʥʝ ʧʦʩʪʦʷʥʝʥ, ʜʘ ʥʝ ʤʫ ʩʪʘʚʘ ʦʪʝʛʯʠʪʝʣʥʦ. ʉʣʦʚʝʩʥʠʷʪ, ʥʘʛʣʝʜʥʠʷʪ ʠ 
ʧʨʘʢʪʠʯʝʩʢʠʷʪ ʤʝʪʦʜ ʪʨʷʙʚʘ ʜʘ ʚʲʨʚʷʪ ʧʘʨʘʣʝʣʥʦ. 

ʇʨʝʧʦʜʘʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʟʘ ʨʘʟʤʷʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʜʚʘ ʝʣʝʤʝʥʪʘ ʩʝ 
ʦʙʷʩʥʷʚʘ ʤʥʦʛʦ ʫʩʧʝʰʥʦ ʯʨʝʟ ʧʨʝʟʝʥʪʘʮʠʷ, ʚ ʢʦʷʪʦ ʩʮʝʥʘʪʘ ʝ ʩʣʝʜʥʘʪʘ. 
ɼʦʤʘʢʠʥʷ ʢʫʧʫʚʘ ʧʦʨʪʦʢʘʣʠ ʠ ʤʘʥʜʘʨʠʥʠ. ʉʣʘʛʘ ʧʦʨʪʦʢʘʣʠʪʝ ʚ ʝʜʥʘʪʘ ʯʘʥʪʘ, ʘ 
ʤʘʥʜʘʨʠʥʠʪʝ ʚʲʚ ʚʪʦʨʘ. ʇʦ ʧʲʪʷ ʨʝʰʘʚʘ ʜʘ ʨʘʟʤʝʥʠ ʧʨʦʜʫʢʪʠʪʝ ʚ ʯʘʥʪʠʪʝ, ʪ.ʝ. 
ʚ ʪʘʟʠ, ʚ ʢʦʷʪʦ ʝ ʩʣʦʞʠʣʘ ʧʲʨʚʦʥʘʯʘʣʥʦ ʧʦʨʪʦʢʘʣʠʪʝ ʜʘ ʧʨʝʭʚʲʨʣʠ 
ʤʘʥʜʘʨʠʥʠʪʝ ʠ ʦʙʨʘʪʥʦ, ʚ ʪʘʟʠ, ʚ ʢʦʷʪʦ ʩʘ ʤʘʥʜʘʨʠʥʠʪʝ ʜʘ ʩʣʦʞʠ ʧʦʨʪʦʢʘʣʠʪʝ.  

 

 

ʌʠʛʫʨʘ 3. ɸʣʛʦʨʠʪʲʤ ʟʘ ʨʘʟʤʷʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʜʚʝ ʧʨʦʤʝʥʣʠʚʠ 

ʀʛʨʦʚʠʷʪ ʧʦʜʭʦʜ ʩʝ ʦʢʘʟʚʘ ʜʦʩʪʘ ʜʦʙʨʘ ʩʪʨʘʪʝʛʠʷ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʥʘ 
ʥʘʯʠʥʘʝʱʠʪʝ ʚ ʩʲʩʪʝʟʘʪʝʣʥʘʪʘ ʠʥʬʦʨʤʘʪʠʢʘ. 

ʄʠʩʣʝʥʝʪʦ ʥʘ ʯʝʪʚʲʨʪʦʢʣʘʩʥʠʢʘ ʧʦʚʝʯʝ ʩʝ ʜʦʙʣʠʞʘʚʘ ʜʦ ʪʦʚʘ ʥʘ 
ʪʨʝʪʦʢʣʘʩʥʠʢʘ, ʦʪʢʦʣʢʦʪʦ ʜʦ ʪʦʚʘ ʥʘ ʧʝʪʦʢʣʘʩʥʠʢʘ. 
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ʄʥʦʛʦ ʦʪ ʧʨʠʤʝʨʠʪʝ ʚ [1], [2], [3], [4], [5] ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʨʘʙʦʪʷʪ ʧʦ 
ʤʦʜʝʣʠʪʝ, ʧʦʢʘʟʘʥʠ ʧʦ-ʛʦʨʝ ʟʘ ʪʘʟʠ ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ. ɸʚʪʦʨʠʪʝ ʟʘʩʷʛʘʪ ʪʝʤʠ ʦʪ 
ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʲʨʚʠʪʝ N ʝʩʪʝʩʪʚʝʥʠ ʯʠʩʣʘ, ʨʝʜʠʮʘ ʦʪ ʯʠʩʣʘ ʩʲʩ ʟʘʜʘʜʝʥʠ 
ʩʚʦʡʩʪʚʘ, ʨʝʢʫʨʝʥʪʥʠ ʬʦʨʤʫʣʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʠʟʨʘʟʠ ʠ ʜʨ. 

ʅʘʙʦʨʲʪ ʦʪ ʟʘʜʘʯʠ ʚ ʧʦ-ʛʦʨʝ ʩʧʦʤʝʥʘʪʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʝ ʧʦʜʭʦʜʷʱ ʟʘ 
ʪʨʝʥʠʨʦʚʲʯʥʠ ʫʧʨʘʞʥʝʥʠʷ ʧʦʜ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʥʘ ʫʯʠʪʝʣʷ ʠ ʩʧʦʤʘʛʘ ʟʘ 
ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʧʨʝʜʤʝʪʥʦ, ʘʥʘʣʠʪʠʯʥʦ ʠ ʣʦʛʠʯʝʩʢʦ ʤʠʩʣʝʥʝ ʫ ʤʘʣʢʠʪʝ 
ʩʲʩʪʝʟʘʪʝʣʠ. 

ɿʘ ʩʲʞʘʣʝʥʠʝ ʦʱʝ ʥʷʤʘ ʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʜʘ ʦʯʝʨʪʘʚʘ ʛʨʘʥʠʮʠʪʝ ʥʘ 
ʧʦʟʥʘʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʲʩʪʝʟʘʪʝʣʥʘʪʘ ʠʥʬʦʨʤʘʪʠʢʘ ʫ ʝʜʠʥ ʯʝʪʚʲʨʪʦʢʣʘʩʥʠʢ. 

ʊʦʚʘ ʝ ʧʨʠʯʠʥʘʪʘ ʜʘ ʩʤʝ ʣʘʢʦʥʠʯʥʠ ʠ ʜʘ ʥʝ ʩʝ ʨʘʟʧʨʦʩʪʠʨʘʤʝ ʚ ʧʲʣʥʠʪʝ 
ʛʨʘʥʠʮʠ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʚ ʤʦʤʝʥʪʘ. 

ʅʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʫʯʠʪʝʣʷʪ ʪʨʷʙʚʘ ʜʘ ʧʦʜʢʨʝʧʷ ʨʘʙʦʪʘʪʘ ʥʘ 
ʚʲʟʧʠʪʘʥʠʮʠʪʝ ʩʠ. ɿʘ ʫʯʝʥʠʮʠʪʝ ʥʘ ʪʘʟʠ ʚʲʟʨʘʩʪ ʝ ʤʥʦʛʦ ʚʘʞʥʦ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ 
ʤʝʪʦʜʠ ʟʘ ʩʪʠʤʫʣʠʨʘʥʝ ʠ ʤʦʪʠʚʘʮʠʷ ʥʘ ʫʯʝʥʝʪʦ, ʥʘʧʨʠʤʝʨ ʜʠʩʢʫʩʠʠ, ʩʠʪʫʘʮʠʠ, 
ʧʦʦʱʨʝʥʠʝ. 

ʀʙʣʤʷʰʞʦʡʞ 

ʀʛʨʠʪʝ ʩʝ ʦʢʘʟʚʘʪ ʜʦʩʪʘ ʜʦʙʲʨ ʤʝʪʦʜ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ʥʘʯʠʥʘʝʱʠʪʝ ʚ 
ʩʲʩʪʝʟʘʪʝʣʥʘʪʘ ʠʥʬʦʨʤʘʪʠʢʘ. 

ʀʥʠʮʠʘʪʠʚʘʪʘ ʥʘ Ăʊʝʣʝʨʠʢò ʧʦʢʘʟʘ ʝʜʥʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʨʝʰʝʥʠʝ ʟʘ ʪʦʚʘ 
ʢʘʢ ʜʘ ʟʘʜʲʨʞʠʤ ʠ ʜʘ ʥʘʧʨʘʚʠʤ ʧʨʠʚʣʝʢʘʪʝʣʥʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʠ ʧʨʠ ʧʦ-
ʤʘʣʢʠʪʝ. 

ʈʘʟʜʝʣʷʥʝʪʦ ʥʘ ʯʝʪʚʲʨʪʦʢʣʘʩʥʠʮʠʪʝ ʦʪ ʧʝʪʦʢʣʘʩʥʠʮʠʪʝ ʜʦʚʝʜʝ ʜʦ ʧʨʦʛʨʝʩ 
ʚ ʦʙʫʯʝʥʠʝʪʦ. ʉʝʛʘ ʠʤʘ ʧʦʚʝʯʝ ʚʨʝʤʝ ʥʝʱʘʪʘ ʜʘ ʩʝ ʦʪʨʘʙʦʪʷʪ ʯʠʩʪʦ 
ʪʝʭʥʦʣʦʛʠʯʥʦ. ɻʘʨʘʥʮʠʷ ʟʘ ʫʩʧʝʭ ʙʝʟʩʧʦʨʥʦ ʩʝ ʷʚʷʚʘ ʧʦʚʝʯʝʪʦ ʧʨʘʢʪʠʢʘ ʠ ʘʢʦ ʚ 
ʯʝʪʚʲʨʪʠ ʢʣʘʩ ʩʝ ʧʦʩʪʘʚʷʪ ʩʪʘʙʠʣʥʠ ʦʩʥʦʚʠ, ʪʦ ʪʦʛʘʚʘ ʚ 5. ʢʣʘʩ ʤʦʞʝ ʜʘ ʩʝ 
ʧʨʦʜʲʣʞʠ ʩ ʧʦ-ʩʣʦʞʥʠ ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʘʣʛʦʨʠʪʤʠ. ʋʯʝʥʠʢʲʪ ʝ ʠʤʘʣ ʝʜʥʘ 
ʛʦʜʠʥʘ, ʧʨʝʟ ʢʦʷʪʦ ʝ ʨʘʟʚʠʣ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʩʠ ʤʠʩʣʝʥʝ. ʆʪʨʘʙʦʪʠʣ ʝ ʯʠʩʪʦ 
ʪʝʭʥʦʣʦʛʠʯʥʦ ʧʠʩʘʥʝʪʦ ʥʘ ʢʦʜ. ɺʝʯʝ ʝ ʥʘʪʨʫʧʘʣ ʦʧʠʪ ʚ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ 
ʧʨʦʛʨʘʤʠ, ʨʝʘʣʠʟʠʨʘʱʠ ʧʨʦʩʪʠ ʣʠʥʝʡʥʠ, ʨʘʟʢʣʦʥʝʥʠ ʠ ʮʠʢʣʠʯʥʠ ʘʣʛʦʨʠʪʤʠ. 

ʁʠʛʧʝʡ 

1. ɺ ʤʘʣʢʘʪʘ ʩʲʩʪʝʟʘʪʝʣʥʘ ʛʨʫʧʘ ʦʧʨʝʜʝʣʷʱ ʩʝ ʷʚʷʚʘ ʬʘʢʪʦʨʲʪ ʚʨʝʤʝ. 
ɺʨʝʤʝ, ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʨʘʟʙʠʨʘʥʝ ʥʘ ʩʣʦʞʥʘʪʘ ʠ ʘʙʩʪʨʘʢʪʥʘ ʤʘʪʝʨʠʷ, ʢʦʝʪʦ 
ʥʝʦʩʧʦʨʠʤʦ ʚʦʜʠ ʜʦ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʥʦʚʘ ʫʯʝʙʥʘ ʧʨʦʛʨʘʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ 
ʩʘʤʦ ʟʘ ʯʝʪʚʲʨʪʦʢʣʘʩʥʠʮʠ. 

2. ʅʝʦʙʭʦʜʠʤʦ ʝ ʫʯʠʪʝʣʷʪ ʜʘ ʨʘʟʧʦʣʘʛʘ ʩ ʤʘʪʝʨʠʘʣʠ, ʠʟʨʘʙʦʪʝʥʠ ʧʦ ʤʦʜʝʣ 
ʥʘ ʧʦʢʘʟʘʥʠʪʝ ʚ ʜʦʢʣʘʜʘ. ʊʦʚʘ ʧʨʝʜʧʦʣʘʛʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʫʯʝʙʥʦ ʧʦʤʘʛʘʣʦ ʟʘ 
ʤʘʣʢʠʷ ʩʲʩʪʝʟʘʪʝʣ. 
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ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʀʟʢʘʟʚʘʤʝ ʩʧʝʮʠʘʣʥʘ ʙʣʘʛʦʜʘʨʥʦʩʪ ʥʘ ʬʠʨʤʘ Ăʊʝʣʝʨʠʢò ʠ ʣʠʯʥʦ ʥʘ 
ʉʚʝʪʣʠʥ ʅʘʢʦʚ ʟʘ ʧʨʝʜʦʩʪʘʚʝʥʘʪʘ ʥʠ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʦʪʢʨʠʝʤ ʥʦʚʠ ʭʦʨʠʟʦʥʪʠ ʚ 
ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʯʝʪʚʲʨʪʦʢʣʘʩʥʠʮʠʪʝ ʧʦ ʩʲʩʪʝʟʘʪʝʣʥʘ ʠʥʬʦʨʤʘʪʠʢʘ. 
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COMPETITIVE INFORMATICS FOR YEAR-4 STUDENTS 

Ivaylo Staribratov, Tsvetana Dimitrova 

Abstract: In the following article is presented innovative practical teaching methods for the 
preparation of 4-grade students for participating in competitions of programming. It has 
analyzed the necessity of preparing those students. It has been selected different types of 
materials to form knowledge as beginners in programming in order to make materials more 
easy for understanding.Some of the exercises are in the form of a game which has a good 
visualization in order to provoke algorithmic way of thinking. 
The studentsô mastering of knowledge and skills in the area of programming must comply with 
their already acquired habits and abilities. 

Key words: competitive informatics, teaching methods, game 
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ʆɾʇɺʎʇɽʁʅʇʊʋ ʁ ɻʓʀʅʇɿʆʇʊʋʁ ʀɹ ʁʀʌʐɹɻɹʆɾ ʆɹ 
ʇɺɾʃʋʆʇ-ʇʉʁɾʆʋʁʉɹʆʇ ʈʉʇɼʉɹʅʁʉɹʆɾ ɻ ʌʐʁʄʁʒɾ  

ʁ ʉɹʀʃʉʁɻɹʆʁ ʇʋ ʆɾɼʇ ʈɾʉʊʈɾʃʋʁɻʁ 

ʂʠʨʠʣ ʀʚʘʥʦʚ 

ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇ. ʍʠʣʝʥʜʘʨʩʢʠñ, ʌʄʀ; kiv@uni-plovdiv.bg 

ʈʝʟʶʤʝ: ɼʦʢʣʘʜʲʪ ʧʨʝʜʩʪʘʚʷ ʨʝʜʠʮʘ ʘʨʛʫʤʝʥʪʠ, ʚ ʧʦʜʢʨʝʧʘ ʥʘ ʪʨʠ ʪʝʟʠ: ʇʲʨʚʦ, 
ʦʙʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʘʥʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ (ʆʆʇ) ʧʦʨʘʞʜʘ ʢʘʯʝʩʪʚʝʥʠ ʧʨʦʤʝʥʠ ʚ 
ʤʘʩʦʚʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʧʶʪʨʠʪʝ ʠ ʝ ʝʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʜʚʠʞʝʱʠ ʩʠʣʠ, 
ʧʨʝʚʨʲʱʘʱʠ ʩʣʦʞʥʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚ ʥʝʱʦ ʧʨʦʩʪʦ ʠ ʣʝʩʥʦ. ɺʪʦʨʦ, ʠʟʫʯʘʚʘʥʝʪʦ ʚ 
ʫʯʠʣʠʱʝ ʥʘ ʆʆʇ, ʚʢʣʶʯʠʪʝʣʥʦ ʚʠʨʪʫʘʣʥʠ ʤʝʪʦʜʠ ʠ ʧʦʣʠʤʦʨʬʠʟʲʤ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʠ ʝ 
ʧʦ-ʜʦʩʪʲʧʥʦ ʟʘ ʫʯʝʥʠʮʠʪʝ, ʦʪʢʦʣʢʦʪʦ ʙʦʣʰʠʥʩʪʚʦʪʦ ʫʯʝʙʥʠ ʧʨʝʜʤʝʪʠ, ʢʘʪʦ 
ʣʠʪʝʨʘʪʫʨʘ, ʝʟʠʮʠ, ʤʘʪʝʤʘʪʠʢʘ, ʙʠʦʣʦʛʠʷ ʠ ʪ. ʥ. ʊʨʝʪʦ, ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʆʆʇ ʚ 
ʫʯʠʣʠʱʝ ʨʘʟʢʨʠʚʘ ʫʥʠʢʘʣʥʠ ʠ ʦʩʦʙʝʥʦ ʮʝʥʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ 
ʥʘʡ-ʚʘʞʥʠʪʝ ʮʝʣʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʦʙʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʘʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ; ʫʯʠʣʠʱʝʥ ʢʫʨʩ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ; ʦʙʫʯʝʥʠʝ ʧʦ ʦʙʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʘʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. 

ɻʳʛʞʝʞʦʡʞ 

ʆʢʦʣʦ 15 ʛʦʜʠʥʠ ʘʚʪʦʨʲʪ ʥʘ ʪʦʟʠ ʜʦʢʣʘʜ ʦʙʫʯʘʚʘ ʧʦ ʦʙʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʘʥʦ 
ʧʨʦʛʨʘʤʠʨʘʥʝ (ʆʆʇ) ʩʪʫʜʝʥʪʠ ʦʪ ʨʘʟʣʠʯʥʠ ʩʧʝʮʠʘʣʥʦʩʪʠ ʚʲʚ ʌʘʢʫʣʪʝʪʘ ʧʦ 
ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʥʘ ʇʣʦʚʜʠʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʠ, ʧʦ ʧʨʠʯʠʥʠ, 
ʜʠʩʢʫʪʠʨʘʥʠ ʚ [2], ʪʲʨʩʠ ʪʘʢʘʚʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʧʨʠ ʢʦʷʪʦ 
ʠʤʝʥʥʦ ʫʯʘʱʠʪʝ ʩ ʥʠʩʢʘ ʫʩʧʝʚʘʝʤʦʩʪ ʫʩʚʦʷʚʘʪ ʘʨʛʫʤʝʥʪʘʮʠʷʪʘ ʠ ʪʝʭʥʠʢʠʪʝ ʥʘ 
ʧʦʣʠʤʦʨʬʠʟʤʘ ʯʨʝʟ ʚʠʨʪʫʘʣʥʠ ʤʝʪʦʜʠ (ɺʄ) ï ʥʘʡ-ʪʨʫʜʥʦʪʦ ʚ ʦʙʭʚʘʱʘʥʠʷ 
ʤʘʪʝʨʠʘʣ. ɺ ʨʝʟʫʣʪʘʪ, ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʧʦʩʪʦʷʥʥʦ ʩʝ ʧʦʚʪʘʨʷ ʝʜʥʘ ʠ 
ʩʲʱʘ ʩʠʪʫʘʮʠʷ: ʩʣʝʜ ʦʙʷʩʥʝʥʠʝ ʥʘ ʥʘʡ-ʩʣʦʞʥʠʪʝ ʪʝʦʨʝʪʠʯʥʠ ʚʲʧʨʦʩʠ ʦʪ ʆʆʇ 
ʠʣʠ ʧʦʩʪʨʦʷʚʘʥʝ (Ăʚ ʨʝʘʣʥʦ ʚʨʝʤʝñ) ʥʘ ʧʨʦʛʨʘʤʠ ʩ ʧʦʣʠʤʦʨʬʠʟʲʤ, ʥʘ ʚʲʧʨʦʩʘ 
ʀʤʘ ʣʠ ʪʫʢ ʧʦʥʝ ʥʝʱʦ ʪʨʫʜʥʦ, ʢʘʢʚʦʪʦ ʠ ʜʘ ʙʠʣʦ? ʥʠʪʦ ʝʜʠʥ (!) ʩʪʫʜʝʥʪ ʥʝ 
ʦʪʛʦʚʘʨʷ ʩ Ăɼʘñ. ɸ ʤʝʞʜʫ ʦʙʫʯʘʝʤʠʪʝ ʠʤʘ ʟʥʘʯʠʪʝʣʝʥ ʙʨʦʡ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʠ ʧʦ 
ʚʲʟʨʘʩʪ, ʠ ʧʦ ʟʥʘʥʠʷ ʩʘ ʙʣʠʟʢʦ ʜʦ ʫʯʝʥʠʮʠʪʝ ʦʪ IX-X ʢʣʘʩ (ʟʘ ʛʦʣʷʤʦ 
ʩʲʞʘʣʝʥʠʝ, ʪʚʲʨʜʝ ʤʥʦʛʦ ʩʪʫʜʝʥʪʠ ʟʘʧʦʯʚʘʪ ʜʘ ʠʟʫʯʘʚʘʪ ʆʆʇ ʚ ʤʦʤʝʥʪ, 
ʢʦʛʘʪʦ, ʧʦ ʨʘʟʣʠʯʥʠ ʧʨʠʯʠʥʠ, ʥʝ ʨʘʟʙʠʨʘʪ ʩʲʱʥʦʩʪʪʘ ʥʘ ʦʙʣʘʩʪ ʥʘ ʚʘʣʠʜʥʦʩʪ, 
ʧʦʜʧʨʦʛʨʘʤʘ ʠ ʪʠʧʠʟʘʮʠʷ, ʥʝ ʧʦʟʥʘʚʘʪ ʫʢʘʟʘʪʝʣʠ ʠ ʪʨʫʜʥʦ ʧʨʦʛʨʘʤʠʨʘʪ ʜʦʨʠ 
ʧʨʦʩʪʠ ʘʣʛʦʨʠʪʤʠ...). ʅʘʪʨʫʧʘʥʠʷʪ ʙʦʛʘʪ ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʠʪ ʠ ʧʦʩʪʦʷʥʥʠʪʝ 
ʪʲʨʩʝʥʠʷ ʠ ʧʨʦʫʯʚʘʥʠʷ ʦʪʥʦʩʥʦ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʆʆʇ, ʧʨʝʦʮʝʥʝʥʠ ʧʨʝʟ 
Ăʧʨʠʟʤʘʪʘñ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚ ʩʲʚʨʝʤʝʥʥʠʷ 
ʩʚʷʪ, ʜʦʚʝʜʦʭʘ ʜʦ ʨʝʜʠʮʘ ʠʟʚʦʜʠ, ʧʨʝʜʩʪʘʚʝʥʠ ʧʦ-ʥʘʜʦʣʫ ʚ ʪʦʟʠ ʜʦʢʣʘʜ. 
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1. ʌʦʡʣʙʤʦʙ ʩʧʤʸ ʦʙ ʇʇʈ ʛ ʡʦʭʧʩʥʙʫʡʠʙʯʡʸʫʙ ʦʙ ʧʚʲʞʪʫʛʧʫʧ ʡ 
ʦʞʧʚʮʧʝʡʥʧʪʫ ʧʫ ʡʠʬʰʙʛʙʦʞ ʦʙ ʇʇʈ ʛ ʬʰʡʤʡʲʞ 

ʉʠʣʘʪʘ ʥʘ ʆʆʇ ʠ ʧʨʠʯʠʥʘʪʘ ʟʘ ʥʝʛʦʚʘʪʘ ʧʦʧʫʣʷʨʥʦʩʪ ʝ ʚ ʪʦʚʘ, ʯʝ ʪʦ 
ʥʘʡ-ʧʨʷʢʦ, ʥʘʡ-ʧʲʣʥʦ ʠ ʥʘʡ-ʛʲʚʢʘʚʦ ʨʝʘʣʠʟʠʨʘ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʫʥʠʚʝʨʩʘʣʥʠʷ 
ʧʦʜʭʦʜ ʟʘ ʦʧʨʦʩʪʷʚʘʥʝ ʥʘ ʢʘʢʚʦʪʦ ʠ ʜʘ ʙʠʣʦ ʩʣʦʞʥʦ ʮʷʣʦ ʯʨʝʟ ʦʪʜʝʣʷʥʝ ʥʘ 
ʥʝʛʦʚʠ ʧʦ-ʧʨʦʩʪʠ ʯʘʩʪʠ. ʇʨʝʦʜʦʣʷʚʘʥʝʪʦ ʥʘ ʩʣʦʞʥʦʩʪʪʘ ʯʨʝʟ ʢʣʘʩʦʚʝ, 
ʥʘʩʣʝʜʷʚʘʥʝ ʠ ʧʦʣʠʤʦʨʬʠʟʲʤ ʧʨʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʩʦʬʪʫʝʨ ʦʙʩʪʦʡʥʦ ʩʝ 
ʨʘʟʠʩʢʚʘ, ʥʘʧʨʠʤʝʨ, ʚ ʟʘʙʝʣʝʞʠʪʝʣʥʘʪʘ ʢʥʠʛʘ [1] ʥʘ ɻ. ɹʫʯ ʠ ʜʨ. 

ɺʩʲʱʥʦʩʪ, ʪʦʯʥʦ ʙʦʨʙʘʪʘ ʩʲʩ ʩʣʦʞʥʦʩʪʪʘ, ʚʲʚ ʚʩʠʯʢʠʪʝ ʡ ʧʨʦʷʚʣʝʥʠʷ, ʝ 
ʦʧʨʝʜʝʣʷʱʘʪʘ ʧʲʨʚʦʧʨʠʯʠʥʘ ʠ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ, ʠ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʆʆʇ. 

ɺ ʆʆʇ ʢʣʘʩʲʪ ʤʦʞʝ ʜʘ ʩʢʨʠʝ, ʛʣʘʚʥʦ ʚ ʘʣʛʦʨʠʪʤʠʪʝ ʥʘ ʤʝʪʦʜʠʪʝ ʠ ʚ 
ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʧʦʣʝʪʘʪʘ, ʧʨʦʠʟʚʦʣʥʦ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʮʷʣʘʪʘ ʩʣʦʞʥʦʩʪ ʥʘ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʠ ʜʘʥʥʠʪʝ ʥʘ ʩʦʬʪʫʝʨʥʘʪʘ ʩʠʩʪʝʤʘ. ɼʘ ʩʢʨʠʝ ï ʚ ʩʤʠʩʲʣ, ʯʝ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʝʯʝ ʛʦʪʦʚʠʷ ʢʣʘʩ ʥʝ ʩʝ ʚʣʠʷʝ, ʦʩʪʘʚʘ ʝʜʥʘʢʚʦ ʧʨʦʩʪʦ, 
ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʪʝʧʝʥʪʘ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʩʣʦʞʥʦʩʪ ʥʘ ʢʣʘʩʘ. 

ʊʘʢʘ ʠʥʪʝʨʬʝʡʩʲʪ ʥʘ ʢʣʘʩʘ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʩʧʝʮʠʬʠʯʝʥ ʝʟʠʢ ʟʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ, ʜʦʩʪʲʧʝʥ ʧʨʠ ʥʘʟʦʚʘʚʘʥʝ ʥʘ ʠʤʝʪʦ ʥʘ ʢʣʘʩʘ ʠʣʠ ʥʘ ʦʙʝʢʪʠ ʦʪ 
ʥʝʛʦ. ʊʘʢʲʚ ʝʟʠʢ: ʘ) ʤʦʞʝ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʧʨʦʩʪʠ ʢʦʤʘʥʜʠ ʠ ʥʘʟʚʘʥʠʷ ʟʘ 
ʧʨʦʠʟʚʦʣʥʦ ʩʣʦʞʥʠ ʦʙʨʘʙʦʪʢʠ ʠ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ; ʙ) ʤʦʞʝ ʧʦ ʥʘʡ-ʜʦʙʨʠʷ 
ʜʦʩʪʲʧʝʥ ʥʘʯʠʥ ʜʘ ʩʝ ʩʲʛʣʘʩʫʚʘ ʩ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʠ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʥʘ 
ʦʪʜʝʣʥʠʷ ʧʨʦʛʨʘʤʠʩʪ; ʚ) ʤʦʞʝ ʢʘʪʦ ʛʦʪʦʚʘ ʜʘʜʝʥʦʩʪ ʜʘ ʩʝ ʚʛʨʘʞʜʘ ʚʲʚ ʚʩʷʢʘ 
ʩʠʩʪʝʤʘ (ʢʣʘʩʲʪ, ʙʝʟ ʜʘ ʙʲʜʝ ʧʨʦʤʝʥʷʥ, ʧʨʦʩʪʦ ʩʝ ʚʢʣʶʯʚʘ ʚ ʩʠʩʪʝʤʘʪʘ), ʪ. ʝ. ï
ʧʨʝʥʦʩʠʤ ʝ. ʊʦʯʥʦ ʟʘʪʦʚʘ, ʜʥʝʩ ʥʘʡ-ʧʨʠʚʣʝʢʘʪʝʣʥʠʷʪ ʚʠʜ ʛʨʘʜʠʚʝʥ ʤʘʪʝʨʠʘʣ ʠ 
ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨ ʩʘ ʙʠʙʣʠʦʪʝʢʠʪʝ ʦʪ (ʠʣʠ ʙʘʟʠʨʘʥʠ ʥʘ) 
ʢʣʘʩʦʚʝ. 

ʊʝʟʠ ʟʘʙʝʣʝʞʠʪʝʣʥʠ ʢʘʯʝʩʪʚʘ ʥʘ ʆʆʇ ʚʩʝ ʧʦ ʩʠʣʥʦ Ăʨʝʟʦʥʠʨʘʪñ ʩ ʙʫʨʥʠʷ 
ʚʲʟʭʦʜ ʥʘ Internet, ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʪʲʨʩʝʥʝ (ʛʣʘʚʥʦ ʯʨʝʟ Google) ʠ ʚʩʝ 
ʧʦ-ʤʥʦʛʦʙʨʦʡʥʠʪʝ ʠʟʪʦʯʥʠʮʠ ʥʘ ʥʘʡ-ʨʘʟʣʠʯʝʥ ʣʠʮʝʥʟʥʦ ʩʚʦʙʦʜʝʥ ʩʦʬʪʫʝʨ 
(ʯʝʩʪʦ ʩ ʦʪʚʦʨʝʥ ʢʦʜ). ʏʦʚʝʢ ʚʝʯʝ ʤʦʞʝ ʟʘ ʙʨʦʝʥʠ ʜʥʠ ʜʘ ʧʦʣʫʯʠ ʦʪ Internet 
ʙʝʟʧʣʘʪʥʠ ʠ ʙʝʟ ʣʠʮʝʥʟʥʠ ʦʛʨʘʥʠʯʝʥʠʷ ʠʥʪʝʛʨʠʨʘʥʘ ʩʨʝʜʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ 
ʯʨʝʟ ʢʦʡʪʦ ʠ ʜʘ ʙʠʣʦ ʤʘʩʦʚʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʫʯʝʙʥʠ ʠ 
ʩʧʨʘʚʦʯʥʠ ʤʘʪʝʨʠʘʣʠ, ʧʨʠʤʝʨʝʥ ʦʪʚʦʨʝʥ ʢʦʜ ʠ ʥʘʡ-ʨʘʟʥʦʦʙʨʘʟʥʘ ʧʦʜʢʨʝʧʘ ʦʪ 
ʬʦʨʫʤʠ, ʛʨʫʧʠ ʧʦ ʠʥʪʝʨʝʩʠ ʠ ʨʘʟʣʠʯʥʠ ʩʘʡʪʦʚʝ. ʇʦʩʣʝ, ʩʲʱʦ ʙʲʨʟʦ ʠ ʣʝʢʦ, 
ʤʦʞʝ ʜʘ ʩʝ ʦʙʫʯʠ ʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʜʘ ʩʲʟʜʘʜʝ ʧʨʦʛʨʘʤʘ ʩ ʞʝʣʘʥʘ ʦʪ ʥʝʛʦ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ, ʜʘʚʘʱʘ ʦʩʝʟʘʝʤʘ ʠ ʜʲʣʛʦʪʨʘʡʥʘ ʧʨʘʢʪʠʯʝʩʢʘ ʧʦʣʟʘ. 

ʊʘʢʘ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʚʲʟʥʠʢʚʘ ʢʘʯʝʩʪʚʝʥʦ ʥʦʚʘ ʚʲʟʤʦʞʥʦʩʪ ï
ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʩʪʘʚʘ ʜʦʪʦʣʢʦʚʘ ʧʨʦʩʪʦ ʠ ʣʝʩʥʦ, ʯʝ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʜʝʡʥʦʩʪ, 
ʜʦʩʪʲʧʥʘ ʟʘ ʤʘʩʦʚʠʷ ʧʦʪʨʝʙʠʪʝʣ, ʟʘ ʥʝʩʧʝʮʠʘʣʠʩʪʘ, ʥʦ ʩʘʤʦ ʧʨʠ ʧʦʟʥʘʚʘʥʝ ʥʘ 
ʥʘʡ-ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ ʠʜʝʠ ʥʘ ʆʆʇ ʠ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʠʥʬʦʨʤʘʪʠʢʘ. 
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ʇʦʚʩʝʤʝʩʪʥʠʪʝ ʠ ʚʩʝ ʧʦ-ʠʥʪʝʥʟʠʚʥʠ ʢʦʤʧʶʪʨʠʟʘʮʠʷ ʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʚʲʚ 
ʚʩʠʯʢʠ ʩʬʝʨʠ ʥʘ ʯʦʚʝʰʢʠʷ ʞʠʚʦʪ ʚʩʝ ʧʦʚʝʯʝ ʥʘʣʘʛʘʪ ʥʘ ʣʠʯʥʦʩʪʪʘ ʜʘ ʪʚʦʨʠ 
ʘʢʪʠʚʥʦ ʩʚʦʝ ʠʥʜʠʚʠʜʫʘʣʥʦ, ʫʥʠʢʘʣʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʠ ʤʝʜʠʡʥʦ ʦʙʢʨʲʞʝʥʠʝ 
(ʧʨʦʩʪʨʘʥʩʪʚʦ). ʅʝʛʦʚʦʪʦ ʥʘʣʠʯʠʝ, ʛʲʚʢʘʚʦʩʪ ʠ ʘʜʝʢʚʘʪʥʦʩʪ ʚʝʯʝ ʩʘ ʢʣʶʯʦʚʠ 
ʬʘʢʪʦʨʠ ʟʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷʢʘ ʧʲʣʥʦʮʝʥʥʘ ʞʠʟʥʝʥʘ ʜʝʡʥʦʩʪ. 

ʀʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʪʘʢʦʚʘ ʦʙʢʨʲʞʝʥʠʝ ʚʩʝ ʧʦʚʝʯʝ ʠʟʠʩʢʚʘ ʩʧʦʩʦʙʥʦʩʪ ʟʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ï ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʛʦʪʦʚʠʷ ʩʦʬʪʫʝʨ ʧʦʪʝʥʮʠʘʣʥʦ, ʧʦ 
ʜʝʬʠʥʠʮʠʷ ʥʝ ʙʠ ʤʦʛʣʘ ʜʘ ʦʙʩʣʫʞʠ ʚʩʠʯʢʠ ʩʧʝʮʠʬʠʯʥʠ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘ 
ʣʠʯʥʦʩʪʪʘ. ʅʝʦʙʭʦʜʠʤʦʩʪʪʘ ʜʘ ʩʝ ʧʨʦʛʨʘʤʠʨʘ ʠʤʘ ʦʙʝʢʪʠʚʝʥ ʭʘʨʘʢʪʝʨ. ʊʷ 
ʧʦʩʪʦʷʥʥʦ ʩʝ ʟʘʩʠʣʚʘ ʠ ʥʘʚʣʠʟʘ ʚ ʞʠʚʦʪʘ ʥʘ ʚʩʝ ʧʦʚʝʯʝ ʭʦʨʘ. ʋʤʝʥʠʝʪʦ ʜʘ 
ʧʨʦʛʨʘʤʠʨʘ ʜʘʚʘ ʥʘ ʯʦʚʝʢʘ ʩʚʦʙʦʜʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠ, ʯʠʝʪʦ ʟʥʘʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦ 
ʥʘʨʘʩʪʚʘ ʠ ʢʦʠʪʦ ʥʠʱʦ ʜʨʫʛʦ ʥʝ ʤʦʞʝ ʜʘ ʜʘʜʝ. ʅʦ ʟʘ ʪʦʚʘ ʫʤʝʥʠʝ ʩʝ ʠʟʠʩʢʚʘ 
ʧʦʟʥʘʚʘʥʝ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ ʠʜʝʠ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʠʥʬʦʨʤʘʪʠʢʘ, 
ʚʢʣʶʯʠʪʝʣʥʦ ʢʣʘʩʦʚʝ, ʥʘʩʣʝʜʷʚʘʥʝ ʠ ʧʦʣʠʤʦʨʬʠʟʲʤ ʯʨʝʟ ɺʄ. 

ɿʘ ʙʦʣʰʠʥʩʪʚʦʪʦ ʤʣʘʜʝʞʠ ʠ ʜʝʚʦʡʢʠ ʝʜʠʥʩʪʚʝʥʠʷ ʰʘʥʩ ʧʲʣʥʦʮʝʥʥʦ ʜʘ ʩʝ 
ʟʘʧʦʟʥʘʷʪ ʩ ʆʆʇ ʝ ʫʯʠʣʠʱʥʠʷʪ ʢʫʨʩ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. 

ʆʪ ʢʘʟʘʥʦʪʦ ʩʣʝʜʚʘ, ʯʝ ʜʥʝʩ ʧʨʠʜʦʙʠʚʘʪ ʥʦʚʦ ʩʦʮʠʘʣʥʦ ʟʥʘʯʝʥʠʝ 
ʚʲʧʨʦʩʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʆʆʇ (ʟʘʝʜʥʦ ʩ ʧʦʣʠʤʦʨʬʠʟʲʤ ʯʨʝʟ ɺʄ) 
ʚ ʫʯʠʣʠʱʝ. ʇʨʝʜʠ ʚʩʠʯʢʦ ï ʜʦʩʪʲʧʥʦ ʣʠ ʝ ʆʆʇ ʟʘ ʫʯʝʥʠʮʠʪʝ ʠ ʢʘʢ ʪʦ ʪʨʷʙʚʘ ʜʘ 
ʠʤ ʩʝ ʧʨʝʧʦʜʘʚʘ? 

2. ɽʧʪʫʳʨʦʧʪʫ ʦʙ ʬʰʞʚʦʡʸ ʥʙʫʞʩʡʙʤ ʨʧ ʇʇʈ ʠʙ ʬʰʞʦʡʯʡʫʞ 

ʇʨʠ ʤʝʪʦʜʠʯʝʩʢʠ ʧʨʘʚʠʣʥʦ ʦʙʫʯʝʥʠʝ, ʫʯʝʙʥʠʷʪ ʤʘʪʝʨʠʘʣ ʧʦ ʆʆʇ ʝ 
ʜʦʩʪʲʧʝʥ ʟʘ ʫʯʝʥʠʮʠʪʝ ʛʣʘʚʥʦ, ʢʦʛʘʪʦ ʩʠʣʠʪʝ ʠ ʚʨʝʤʝʪʦ ʠʤ ʩʪʠʛʘʪ ʟʘ ʦʙʝʤʘ ʠ 
ʩʣʦʞʥʦʩʪʪʘ ʤʫ. ʅʘʧʨʠʤʝʨ, ʜʦ ʪʦʚʘ ʩʝ ʩʚʝʞʜʘʪ ʫʩʣʦʚʠʷʪʘ 1, 2, 3 ʠ 5 ʟʘ 
ʜʦʩʪʲʧʥʦʩʪ ʥʘ ʦʙʫʯʝʥʠʝʪʦ (ʫʩʣʦʚʠʝ 4 ʩʝ ʦʪʥʘʩʷ ʟʘ ʫʤʝʥʠʷʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ) 
ʦʪ [9], ʩ.105-106, ʢʘʪʦ ʥʘ ʩ. 106 ʩʝ ʦʪʙʝʣʷʟʚʘ ʘʨʛʫʤʝʥʪʠʨʘʥʝʪʦ ʚ ʧʝʜʘʛʦʛʠʢʘʪʘ ʠ 
ʥʘ ʤʥʝʥʠʝ, ʯʝ ʟʘ ʧʣʦʜʦʪʚʦʨʥʦ ʦʙʫʯʝʥʠʝ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʠ ʦʪʥʦʩʠʪʝʣʥʦ ʚʠʩʦʢʠ 
ʪʨʫʜʥʦʩʪ ʠ ʩʢʦʨʦʩʪ ʥʘ ʥʘʧʨʝʜʲʢ. 

ʆʧʠʩʚʘʥʠʷʪ ʪʫʢ ʠʟʙʦʨ ʥʘ ʫʯʝʙʝʥ ʤʘʪʝʨʠʘʣ ʧʦ ʆʆʇ ʩʣʝʜʚʘ ʦʪ ʧʨʠʥʮʠʧʠʪʝ: 

ɸ. ʆʙʝʢʪʠʚʥʦ, ʪʦʯʥʦ ʠ ʩ ʫʙʝʜʠʪʝʣʥʦ ʘʨʛʫʤʝʥʪʠʨʘʥʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ 
ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ ʠʜʝʠ ʥʘ ʆʆʇ (ʚʢʣʶʯʠʪʝʣʥʦ, ɺʄ ʠ ʢʦʤʧʦʥʝʥʪʠ). 

ɹ. ʆʙʭʚʘʥʘʪʠʷʪ ʤʘʪʝʨʠʘʣ ʜʘ ʩʪʠʛʘ ʟʘ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʦʪʥʦʩʠʪʝʣʥʦ ʧʨʦʩʪʘ 
ʧʨʦʛʨʘʤʘ ʩ ʧʨʠʣʘʛʘʥʝ ʥʘ ɺʄ ʠ ʛʨʘʬʠʯʝʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ. 

ɺ. ʆʙʭʚʘʪʲʪ ʥʘ ʤʘʪʝʨʠʘʣʘ ʜʘ ʙʲʜʝ ʜʦʩʪʘʪʲʯʝʥ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ, ʥʦ 
ʟʘʜʲʣʙʦʯʝʥʦ, ʧʦ-ʥʘʪʘʪʲʰʥʦ ʥʘʚʣʠʟʘʥʝ ʚ ʠʜʝʠʪʝ ʠ ʧʨʘʢʪʠʢʘʪʘ ʥʘ ʆʆʇ. 

ɻ. ʇʨʘʢʪʠʯʝʩʢʠʪʝ ʟʘʥʷʪʠʷ ʧʦ ʆʆʇ ʦʪ ʧʦʩʣʝʜʥʠʪʝ ʪʨʠ ʛʦʜʠʥʠ ʩʲʩ ʩʪʫʜʝʥʪʠ 
ʦʪ ʇʣʦʚʜʠʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʜʘ ʜʦʢʘʟʚʘʪ, ʯʝ ʩʲʱʥʦʩʪʪʘ ʥʘ ʤʘʪʝʨʠʘʣʘ ʤʦʞʝ ʜʘ 
ʩʝ ʚʤʝʩʪʠ ʧʲʣʥʦʮʝʥʥʦ ʚ ʥʘʡ-ʤʥʦʛʦ 16 ʫʯʝʙʥʠ ʯʘʩʘ. 



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 337 

 

ɼ. ʉʲʱʠʪʝ ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʥʷʪʠʷ (ʢʘʪʦ ɻ) ʜʘ ʜʦʢʘʟʚʘʪ, ʯʝ ʮʝʣʠʷʪ ʤʘʪʝʨʠʘʣ ʝ 
ʨʘʟʙʠʨʘʝʤ ʟʘ ʚʩʠʯʢʠ ʩʪʫʜʝʥʪʠ, ʚʢʣʶʯʠʪʝʣʥʦ, ʠ ʪʝʟʠ, ʩ ʥʘʡ-ʥʠʩʢʘ ʫʩʧʝʚʘʝʤʦʩʪ. 

ʊʝʟʠ ʧʝʪ ʧʨʠʥʮʠʧʘ ʥʘʧʲʣʥʦ ʩʝ ʩʲʛʣʘʩʫʚʘʪ ʩ ʦʩʝʤʪʝ ʦʩʥʦʚʦʧʦʣʘʛʘʱʠ 
ʜʠʜʘʢʪʠʯʥʠ ʧʨʠʥʮʠʧʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, ʨʘʟʛʣʝʜʘʥʠ ʚ [9], ʩ. 103-108. 

ʇʨʠ ʪʦʚʘ, ʦʩʦʙʝʥ ʘʢʮʝʥʪ ʩʝ ʧʦʩʪʘʚʷ ʚʲʨʭʫ ɺʄ, ʟʘʱʦʪʦ ʪʝ ʩʘ ʩʚʦʝʦʙʨʘʟʝʥ 
ʨʫʙʝʞ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʆʆʇ ï ʙʝʟ ʪʷʭ ʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʆʆʇ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ 
ʧʲʣʥʦʮʝʥʥʦ, ʘ ʪʷʭʥʦʪʦ ʨʘʟʙʠʨʘʥʝ ʠ ʫʩʚʦʷʚʘʥʝ ʧʨʘʚʠ ʜʦʩʪʲʧʥʦ ʚʩʠʯʢʦ ʚ ʆʆʇ. 
ʊʦʚʘ ʥʘʙʣʶʜʝʥʠʝ ʘʚʪʦʨʲʪ ʩʧʦʜʝʣʷ ʦʱʝ ʚ [2] ʠ ʜʦʩʝʛʘ ʧʦʩʪʦʷʥʥʦ ʩʝ ʫʙʝʞʜʘʚʘ ʚ 
ʧʨʘʚʦʪʘʪʘ ʤʫ. ʆʪʪʫʢ ʩʣʝʜʚʘ, ʯʝ ʦʙʫʯʘʚʘʥʝʪʦ ʧʦ ʆʆʇ ʩ ʧʨʝʤʲʣʯʘʚʘʥʝ ʥʘ 
ʪʝʤʘʪʘ ʟʘ ʧʦʣʠʤʦʨʬʠʟʲʤ ʯʨʝʟ ɺʄ ʝ ʜʠʜʘʢʪʠʯʝʩʢʘ ʛʨʝʰʢʘ. ɺʲʚ ʚʨʲʟʢʘ ʩ ʪʦʚʘ, 
ʥʝʢʘ ʮʠʪʠʨʘʤʝ ʀ. ʌ. ʍʘʨʣʘʤʦʚ, [9], ʩ. 106: Ă...ʜʦʩʪʲʧʥʦʩʪʪʘ ʚ ʥʠʢʘʢʚʘ ʩʪʝʧʝʥ ʥʝ 
ʦʟʥʘʯʘʚʘ ʧʨʝʜʥʘʤʝʨʝʥʘ ʦʙʣʝʢʯʝʥʦʩʪ ʥʘ ʦʙʫʯʝʥʠʝʪʦñ. 

ɼʨʫʛ ʩʲʱʦ ʚʘʞʝʥ ʘʢʮʝʥʪ ʝ, ʩʲʱʥʦʩʪʪʘ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ ʠʜʝʠ ʥʘ ʆʆʇ 
ʜʘ ʩʝ ʨʘʟʢʨʠʚʘ ʥʘ ʥʠʚʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʡʪʦ ʠ ʜʘ ʙʠʣʦ ʦʪʜʝʣʝʥ ʝʟʠʢ ʟʘ ʆʆʇ. 
ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ ʥʘ ʫʯʘʱʠʪʝ ʜʘ ʫʩʚʦʷʚʘʪ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ, ʜʦʨʠ ʢʦʛʘʪʦ ʠʤʘʪ 
ʟʘʪʨʫʜʥʝʥʠʷ ʩ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʅʝʱʦ ʧʦʚʝʯʝ, ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ 
ʢʦʡʪʦ ʠ ʜʘ ʙʠʣʦ ʝʟʠʢ ʟʘ ʆʆʇ ʚʝʯʝ ʩʪʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʜʦʩʪʲʧʥʦ, ʟʘʱʦʪʦ 
ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʝ ʠʟʚʝʩʪʥʦ ʢʘʢʚʠ ʩʨʝʜʩʪʚʘ ʪʨʷʙʚʘ ʜʘ ʧʨʝʜʦʩʪʘʚʷ ʝʟʠʢʲʪ ʠ 
ʦʩʪʘʚʘ ʩʘʤʦ ʜʘ ʩʝ ʫʪʦʯʥʷʪ ʩʠʥʪʘʢʩʠʩʲʪ ʠ ʥʷʢʦʠ ʩʧʝʮʠʬʠʯʥʠ ʧʨʘʚʠʣʘ. ʂʘʪʦ 
ʩʣʝʜʩʪʚʠʝ, ʦʙʫʯʘʝʤʠʪʝ ʩʝ ʧʦʜʛʦʪʚʷʪ ʠ ʟʘ ʙʲʜʝʱʠʪʝ (ʥʝʠʟʙʝʞʥʠ) ʩʨʝʱʠ ʩ ʥʦʚʠ 
ʝʟʠʮʠ ʠ ʪʝʭʥʠʢʠ. ʉʲʱʦ ʪʘʢʘ, ʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʢʦʥʮʝʧʮʠʠʪʝ ʥʘ ʥʘʜʝʟʠʢʦʚʦ ʥʠʚʦ, 
ʧʦʟʚʦʣʷʚʘ ʧʦ-ʣʝʩʥʦ ʜʘ ʩʝ ʧʦʧʲʣʚʘʪ ʧʨʦʧʫʩʢʠ ʠ ʜʘ ʩʝ ʧʨʝʦʜʦʣʷʚʘ ʠʟʦʩʪʘʚʘʥʝ. 

ʋʯʝʙʥʠʷʪ ʤʘʪʝʨʠʘʣ ʧʦ ʆʆʇ, ʩʲʦʪʚʝʪʩʪʚʫʚʘʱ ʥʘ ʧʨʠʥʮʠʧʠʪʝ ɸ.-ɼ. ʠ ʜʚʘʪʘ 
ʧʦʩʦʯʝʥʠ ʘʢʮʝʥʪʘ, ʤʦʞʝ ʜʘ ʩʝ ʢʦʥʮʝʥʪʨʠʨʘ ʦʢʦʣʦ 25 ʬʫʥʜʘʤʝʥʪʘʣʥʠ ʧʦʥʷʪʠʷ ʠ 
ʥʘʯʠʥʘ ʟʘ ʨʘʙʦʪʘ ʩ ʪʷʭ, ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʩʣʝʜʚʘʱʘʪʘ ʩʭʝʤʘ. ʋʜʝʙʝʣʝʥʠʪʝ ʣʠʥʠʠ 
ʧʦʢʘʟʚʘʪ ʦʩʥʦʚʥʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʦʢʦʣʦ ʢʦʝʪʦ ʩʝ ʠʟʛʨʘʞʜʘ ʚʩʠʯʢʦ ʦʩʪʘʥʘʣʦ. 
ʉʪʨʝʣʢʠʪʝ ʧʦʢʘʟʚʘʪ ʨʝʜʘ ʥʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʦʥʷʪʠʷʪʘ ʟʘʨʘʜʠ ʦʙʝʢʪʠʚʥʘʪʘ 
ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʩʣʦʞʥʦʩʪʪʘ ʦʪ ʚʩʷʢʘʢʲʚ ʚʠʜ ʧʨʠ 
ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʩʦʬʪʫʝʨ. ʆʪ 1 ʩʣʝʜʚʘ ʜʘ ʠʤʘ ʩʪʨʝʣʢʠ ʢʲʤ ʚʩʠʯʢʠ ʝʣʠʧʩʠ, ʥʦ, 
ʟʘ ʧʨʦʩʪʦʪʘ ʥʘ ʩʭʝʤʘʪʘ, ʩʘ ʠʟʦʙʨʘʟʝʥʠ ʩʘʤʦ ʪʝʟʠ ʦʪ ʛʣʘʚʥʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ. 
ʇʫʥʢʪʠʨʠʪʝ ʦʪʨʘʟʷʚʘʪ ʩʧʝʮʠʬʠʢʘʪʘ ʟʘ 8 ʠ 9 ʥʘ ʥʷʢʦʠ ʪʝʭʥʠʢʠ ʚ ʆʆʇ. 

ʆʪ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʧʦʥʷʪʠʷʪʘ ʩʣʝʜʚʘ ʝʩʪʝʩʪʚʝʥʦ ʛʨʫʧʠʨʘʥʝ ʚ ʯʝʪʠʨʠ ʪʝʤʠ. 

ʆʙʝʢʪʠʚʥʘʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʚʲʚʝʞʜʘʥʝ ʥʘ ʧʦʥʷʪʠʷʪʘ ʚ ʫʢʘʟʘʥʠʷ ʨʝʜ 
ʯʘʩʪʠʯʥʦ ʝ ʘʨʛʫʤʝʥʪʠʨʘʥʘ ʚ ʪʝʦʨʠʷʪʘ ʥʘ ʆʆʇ, ʥʘʧʨʠʤʝʨ, [1], ʠ ʯʘʩʪʠʯʥʦ ʩʝ 
ʨʘʟʢʨʠʚʘ ʦʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʤʘʩʦʚʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʝʟʠʮʠ ʟʘ ʆʆʇ. ʆʙʘʯʝ, 
ʟʘʨʘʜʠ ʦʙʫʯʝʥʠʝʪʦ ʪʦʟʠ ʨʝʜ ʩʧʝʮʠʘʣʥʦ ʙʝʰʝ (ʧʨʦʜʲʣʞʠʪʝʣʥʦ) ʘʥʘʣʠʟʠʨʘʥ ʠ 
ʧʨʝʮʠʟʠʨʘʥ ʦʪ ʘʚʪʦʨʘ ʥʘ ʜʦʢʣʘʜʘ (ʢʦʡʪʦ, ʟʘ ʩʲʞʘʣʝʥʠʝ, ʥʝ ʫʩʧʷ ʜʘ ʦʪʢʨʠʝ 
ʥʠʢʲʜʝ ʥʝʦʙʭʦʜʠʤʘʪʘ ʘʨʛʫʤʝʥʪʘʮʠʷ ʜʦʢʨʘʡ ʧʲʣʥʦ ʠ ʪʦʯʥʦ ʦʧʠʩʘʥʘ). 
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ʅʘʧʨʠʤʝʨ, ʝʜʥʘ ʦʪ ʥʘʡ-ʜʲʣʛʠʪʝ ʚʝʨʠʛʠ ʦʪ ʨʘʟʩʲʞʜʝʥʠʷ, ʩʲʦʪʚʝʪʥʘ ʥʘ 
ʩʪʨʝʣʢʘ, ʜʦʢʘʟʘʪʝʣʩʪʚʦʪʦ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʦʥʷʪʠʝʪʦ ʥʘʩʣʝʜʷʚʘʥʝ, 
ʤʠʥʘʚʘ ʧʨʝʟ ʜʦʢʘʟʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ: ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʦʩʦʙʝʥʦ 
ʚʠʩʦʢʘ ʩʣʦʞʥʦʩʪ Ÿ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʠʩʪʝʤʠ ʩ ʦʛʨʦʤʝʥ ʙʨʦʡ ʢʣʘʩʦʚʝ Ÿ (ʟʘʨʘʜʠ 
ʪʠʧʠʟʘʮʠʷʪʘ) ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʦʜ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʩ ʨʘʟʥʦʪʠʧʥʠ 
ʦʙʝʢʪʠ Ÿ ʝʜʥʘʢʚʠ ʝʣʝʤʝʥʪʠ ʚ ʨʘʟʣʠʯʥʠʪʝ ʦʙʝʢʪʠ, ʩ ʢʦʠʪʦ ʩʝ ʠʟʧʲʣʥʷʚʘ ʢʦʜʲʪ 
Ÿ ʩʠʥʪʘʢʪʠʯʝʥ ʠʟʨʘʟ ʚ ʧʨʦʛʨʘʤʘʪʘ ʟʘ ʦʪʥʦʰʝʥʠʝʪʦ, ʥʘʨʠʯʘʥʦ ʥʘʩʣʝʜʷʚʘʥʝ. 

ʊʘʢʦʚʘ, ʧʨʠʚʠʜʥʦ ʜʲʣʛʦ, ʜʦʢʘʟʘʪʝʣʩʪʚʦ ʩʪʘʚʘ ʤʥʦʛʦ ʷʩʥʦ ʠ ʣʝʩʥʦ, ʢʦʛʘʪʦ 
ʙʲʜʝ ʧʦʜʥʝʩʝʥʦ ʩ ʧʦʜʭʦʜʷʱʠ ʛʨʘʬʠʯʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʧʨʠʤʝʨʠ. ʇʨʠ ʪʦʚʘ, 
ʮʷʣʦʪʦ ʦʙʷʩʥʝʥʠʝ ʩʝ ʚʤʝʩʪʚʘ ʚ 15-20 ʤʠʥʫʪʠ, ʘ ʪʦ ʝ ʥʘʡ-ʩʲʱʝʩʪʚʝʥʘʪʘ ʯʘʩʪ ʦʪ 
ʊʝʤʘ 2. ʊʘʢʘ ʪʝʦʨʠʷʪʘ, ʟʘʝʜʥʦ ʩ ʠʣʶʩʪʨʘʮʠʠ, ʧʦ ʮʷʣʘʪʘ ʪʝʤʘ ʟʘʝʤʘ ʧʦ-ʤʘʣʢʦ 
ʦʪ ʝʜʠʥ ʫʯʝʙʝʥ ʯʘʩ. ɸʥʘʣʦʛʠʯʥʦ ʝ ʧʦʣʦʞʝʥʠʝʪʦ ʠ ʩ ʦʩʪʘʥʘʣʠʪʝ ʪʝʤʠ. 

ʂʲʤ ʚʩʠʯʢʠ ʪʝʤʠ ʟʘʜʲʣʞʠʪʝʣʥʦ ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʟʘʪʚʲʨʞʜʘʚʘʥʝ ʩ 
ʧʨʘʢʪʠʯʝʩʢʠ ʫʧʨʘʞʥʝʥʠʷ ʤʝʞʜʫ 2 (ʟʘ ʪʝʤʠ 1 ʠ 2) ʠ 3-4 (ʟʘ ʪʝʤʠ 3 ʠ 4) ʯʘʩʘ. 

ʇʦ ʪʦʟʠ ʨʘʟʯʝʪ ʟʘ ʮʷʣʦʪʦ ʆʆʇ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʦʢʦʣʦ 14-16 ʫʯʝʙʥʠ ʯʘʩʘ. 

ɸʨʛʫʤʝʥʪʘʮʠʷʪʘ ʧʦ ʨʝʜʘ, ʦʧʠʩʘʥ ʯʨʝʟ ʩʪʨʝʣʢʠʪʝ, ʩʝ ʚʲʟʧʨʠʝʤʘ ʦʪ ʚʩʠʯʢʠ 
ʩʪʫʜʝʥʪʠ ʢʘʪʦ ʤʥʦʛʦ ʝʩʪʝʩʪʚʝʥʘ, ʧʨʦʩʪʘ ʠ ʫʙʝʜʠʪʝʣʥʘ. ʊʷ ʤʥʦʛʦ ʫʩʧʝʰʥʦ ʩʣʫʞʠ 
ʟʘ ʥʘʜʝʞʜʥʘ ʦʧʦʨʘ, ʨʲʢʦʚʦʜʥʘ Ăʦʩñ, Ăʩʢʝʣʝʪñ ʠ ʧʨʠ ʪʝʦʨʝʪʠʯʥʠʪʝ ʧʦʩʪʨʦʝʥʠʷ, ʠ 
ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠ, ʢʘʪʦ ʧʦʟʚʦʣʷʚʘ ʛʲʚʢʘʚʦ ʩʚʠʚʘʥʝ ʠ 
ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ ʧʨʠ ʩʤʠʩʣʝʥʠ ʧʨʠʤʝʨʠ. 

ʆʧʠʩʘʥʠʷʪ ʦʙʭʚʘʪ ʥʘ ʆʆʇ ʥʘʜʚʠʰʘʚʘ ʩʲʱʝʩʪʚʝʥʦ ʧʨʝʜʚʠʜʝʥʠʷ ʚ ʤʦʤʝʥʪʘ 
ʟʘ ʫʯʠʣʠʱʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʆʆʇ ʚ ʜʨʫʛʠ ʩʪʨʘʥʠ. ʅʘʧʨʠʤʝʨ, ʚ ʈʫʩʢʘʪʘ 
ʌʝʜʝʨʘʮʠʷ, ʠʤʘʱʘ ʚʧʝʯʘʪʣʷʚʘʱʠ ʪʨʘʜʠʮʠʠ ʠ ʩʪʨʘʪʝʛʠʷ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ 
ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʚ ʫʯʠʣʠʱʝ, ʧʨʠʤʝʨʥʠʪʝ ʫʯʝʙʥʠ ʧʨʦʛʨʘʤʠ [5], [6] ʠ [7] ʚʠʟʠʨʘʪ 
ʆʆʇ ʩʘʤʦ ʚ ʤʘʣʲʢ ʙʨʦʡ ʯʘʩʦʚʝ ʢʘʪʦ ʝʜʥʘ ʧʨʘʢʪʠʢʘ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ([7], ʩ. 5). 
ʆʙʘʯʝ, ʩʘʡʪʦʚʝʪʝ ʥʘ ʄʆʅ ʩ [5], [6] ʠ [7], ʧʦʩʣʝʜʥʦ ʩʘ ʦʙʥʦʚʝʥʠ ʥʘ 30.5.2007 ʛ. ʠ 
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ʥʝ ʦʪʯʠʪʘʪ ʧʨʦʮʝʩʠʪʝ ʦʪ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ. ʉʲʱʦ ʪʘʢʘ, [5], [6] ʠ [7] 
ʘʢʮʝʥʪʠʨʘʪ ʤʥʦʛʦ ʩʠʣʥʦ ʚʲʨʭʫ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ 
ʟʘ ʣʠʯʥʦʩʪʪʘ, ʘ ʪʦʚʘ ʭʘʨʤʦʥʠʨʘ ʩ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʆʆʇ, ʢʘʢʪʦ ʢʘʟʘʭʤʝ ʧʦ-ʛʦʨʝ. 

ɽʪʦ ʠ ʥʷʢʦʠ, ʦʪʥʦʩʠʪʝʣʥʦ ʦʙʝʢʪʠʚʥʠ, ʩʨʘʚʥʝʥʠʷ: ʌʫʥʜʘʤʝʥʪʘʣʥʠʪʝ ʠʜʝʠ ʥʘ 
ʆʆʇ ʤʦʞʝ ʜʘ ʙʲʜʘʪ ʤʥʦʛʦ ʜʦʩʪʲʧʥʦ ʠʟʣʦʞʝʥʠ ʥʘ ʦʢʦʣʦ 20-25 ʩʪʨʘʥʠʮʠ ʟʘʝʜʥʦ 
ʩ ʠʣʶʩʪʨʘʮʠʠ ʠ ʧʨʠʤʝʨʠ, ʘ ʫʯʠʣʠʱʥʠʪʝ ʫʯʝʙʥʠʮʠ ʩʘ ʥʘʡ-ʤʘʣʢʦ ʦʢʦʣʦ 100, ʘ 
ʜʦʨʠ ʜʦʩʪʠʛʘʪ ʜʦ 400, ʩʪʨʘʥʠʮʠ. ɺ ʫʯʠʣʠʱʝ ʝ ʦʙʠʯʘʡʥʦ, ʝʜʠʥ ʫʨʦʢ ʜʘ 
ʧʨʝʜʩʪʘʚʷ ʧʦʚʝʯʝ ʦʪ ʧʝʪ ʩʲʱʝʩʪʚʝʥʦ ʥʦʚʠ ʧʦʥʷʪʠʷ ʠʣʠ ʷʚʣʝʥʠʷ, ʠʟʠʩʢʚʘʱʠ 
ʚʥʠʤʘʪʝʣʥʦ ʦʙʷʩʥʷʚʘʥʝ. ʇʦ ʣʠʪʝʨʘʪʫʨʘ ʟʘ ʚʩʝʢʠ ʘʚʪʦʨ ʩʝ ʠʟʫʯʘʚʘ ʤʘʪʝʨʠʘʣ ʩ 
ʧʦ-ʛʦʣʷʤ ʦʙʝʤ ʦʪ ʪʦʟʠ ʧʦ ʆʆʇ. ʇʦ ʠʩʪʦʨʠʷ ʝ ʪʠʧʠʯʥʦ, ʪʨʠ-ʯʝʪʠʨʠ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʫʨʦʢʘ ʜʘ ʦʙʭʚʘʱʘʪ ʧʦ-ʛʦʣʷʤ ʙʨʦʡ ʚʘʞʥʠ ʧʨʦʮʝʩʠ, 
ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʪʝʥʜʝʥʮʠʠ, ʦʪ ʙʨʦʷ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ ʠʜʝʠ ʚ ʆʆʇ. 
ɸʥʘʣʦʛʠʯʝʥ ʝ ʦʙʝʤʲʪ ʠ ʥʘ ʫʨʦʮʠʪʝ ʧʦ ʬʠʟʠʢʘ, ʭʠʤʠʷ ʠ ʙʠʦʣʦʛʠʷ. ʇʨʠ 
ʠʟʫʯʘʚʘʥʝ ʥʘ ʯʫʞʜ ʝʟʠʢ ʚ ʫʯʠʣʠʱʝ ʩʝ ʩʤʷʪʘ ʟʘ ʝʩʪʝʩʪʚʝʥʦ ʩʘʤʦ ʚ ʝʜʠʥ ʫʯʝʙʝʥ 
ʯʘʩ ʜʘ ʩʝ ʚʲʚʝʞʜʘʪ ʥʘʜ 20 ʥʦʚʠ ʜʫʤʠ, ʥʷʢʦʠ ʩ ʦʩʦʙʝʥʦʩʪʠ ʚ ʧʘʨʘʜʠʛʤʘʪʘ ʠʣʠ ʚ 
ʩʠʥʪʘʢʪʠʯʥʠʪʝ ʚʨʲʟʢʠ, ʠ ʚ ʩʲʱʠʷ ʯʘʩ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʠ ʥʷʢʦʠ ʥʦʚʠ ʧʨʘʚʠʣʘ. 
ʄʥʦʛʦ ʫʨʦʮʠ ʧʦ ʛʝʦʛʨʘʬʠʷ, ʧʨʝʧʦʜʘʚʘʥʠ ʟʘ ʝʜʠʥ ʫʯʝʙʝʥ ʯʘʩ, ʚʢʣʶʯʚʘʪ ʥʘʜ 30 
ʥʘʟʚʘʥʠʷ, ʛʦʜʠʥʠ ʠ ʜʨʫʛʠ ʬʘʢʪʦʣʦʛʠʯʥʠ ʜʘʥʥʠ, ʧʨʝʜʧʦʣʘʛʘʱʠ ʦʙʦʙʱʘʚʘʥʝ ʠ 
ʦʩʤʠʩʣʷʥʝ. ɼʷʣʦʚʝʪʝ ʧʦ ʪʨʠʛʦʥʦʤʝʪʨʠʷ ʠʣʠ ʢʦʤʙʠʥʘʪʦʨʠʢʘ, ʝʜʥʠ ʦʪ 
ʥʘʡ-ʤʘʣʢʠʪʝ ʚ ʫʯʠʣʠʱʥʘʪʘ ʤʘʪʝʤʘʪʠʢʘ, ʦʙʭʚʘʱʘʪ ʧʦʚʝʯʝ, ʘ ʠ ʧʦ-ʩʣʦʞʥʠ, 
ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʪʝʭʥʠʢʠ, ʦʪʢʦʣʢʦʪʦ ʩʘ ʦʩʥʦʚʥʠʪʝ ʠʜʝʠ ʥʘ ʆʆʇ. 

ʆʪ ʚʩʠʯʢʦ ʢʘʟʘʥʦ ʩʣʝʜʚʘ, ʯʝ ʦʙʝʤʲʪ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ ʧʦ ʆʆʇ 
ʩʲʦʪʚʝʪʩʪʚʫʚʘ ʥʘ ʝʜʠʥ ʥʝʛʦʣʷʤ ʜʷʣ ʦʪ ʫʯʠʣʠʱʥʠʪʝ ʫʯʝʙʥʠ ʧʨʝʜʤʝʪʠ. 

ɺ ʆʆʇ ʥʘʡ-ʩʣʦʞʥʠʪʝ ʚʲʧʨʦʩʠ ʩʘ: ʂʘʢ ʩʝ ʦʪʢʨʠʚʘ ʢʲʜʝ ʩʝ ʥʘʣʘʛʘ ʠʟʧʦʣʟʚʘʥʝ 
ʥʘ ʚʠʨʪʫʘʣʝʥ ʤʝʪʦʜ? ʠ ʂʘʢ ʪʝʭʥʠʯʝʩʢʠ ʩʝ ʨʝʘʣʠʟʠʨʘ ʧʦʣʠʤʦʨʬʠʟʲʤ? ɽʪʦ ʠ 
ʦʪʛʦʚʦʨʠʪʝ: ʅʝʢʘ ʠʩʢʘʤʝ ʝʜʠʥ ʠ ʩʲʱʠ ʢʦʜ ʜʘ ʤʦʞʝ ʜʘ ʦʙʨʘʙʦʪʚʘ ʦʙʝʢʪʠ ʦʪ 
ʨʘʟʣʠʯʥʠ ʢʣʘʩʦʚʝ ʠ ʠʟʚʲʨʰʚʘʥʦʪʦ ʜʝʡʩʪʚʠʝ ʜʘ ʙʲʜʝ ʝʜʥʦ ʠ ʩʲʱʦ ʟʘ ʦʙʝʢʪʠ ʦʪ 
ʝʜʠʥ ʠ ʩʲʱʠ ʢʣʘʩ, ʥʦ ʜʘ ʙʲʜʝ ʨʘʟʣʠʯʥʦ ʟʘ ʦʙʝʢʪʠ ʦʪ ʨʘʟʣʠʯʥʠ ʢʣʘʩʦʚʝ. ʆʪʪʫʢ 
ʩʣʝʜʚʘ, ʯʝ ʦʙʨʘʙʦʪʢʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʪʘʥʝ (ʪʦʚʘ ʝ ʥʘʡ-ʝʩʪʝʩʪʚʝʥʠʷ ʠ ʥʘʡ-ʣʝʩʥʠʷ 
ʠʟʚʝʩʪʝʥ ʥʘʯʠʥ) ʯʨʝʟ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʚʠʨʪʫʘʣʝʥ ʤʝʪʦʜ. ʊʝʭʥʠʯʝʩʢʠ, ʪʦʟʠ 
ʧʦʣʠʤʦʨʬʠʟʲʤ ʩʝ ʨʝʘʣʠʟʠʨʘ, ʢʘʪʦ ʚ ʧʨʦʛʨʘʤʥʠʷ ʪʝʢʩʪ ʦʙʨʘʙʦʪʚʘʥʠʷʪ ʦʙʝʢʪ ʩʝ 
ʜʝʢʣʘʨʠʨʘ ʯʨʝʟ ʪʘʢʲʚ ʙʘʟʦʚ ʢʣʘʩ, ʦʪ ʢʦʡʪʦ ʟʘʧʦʯʚʘ ʡʝʨʘʨʭʠʷ, ʚʢʣʶʯʚʘʱʘ 
ʢʣʘʩʦʚʝʪʝ ʥʘ ʚʩʠʯʢʠ ʦʙʝʢʪʠ, ʩ ʢʦʠʪʦ ʢʦʜʲʪ ʪʨʷʙʚʘ ʜʘ ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ. 
ʉʲʦʪʚʝʪʥʦ, ʚʠʨʪʫʘʣʥʠʷʪ ʤʝʪʦʜ ʩʝ ʜʝʬʠʥʠʨʘ ʦʱʝ ʚ ʙʘʟʦʚʠʷ ʢʣʘʩ ʠ ʩʝ 
ʧʨʝʜʝʬʠʥʠʨʘ ʚ ʧʨʦʠʟʚʦʜʥʠʪʝ ʢʣʘʩʦʚʝ ʘʜʝʢʚʘʪʥʦ ʥʘ ʪʷʭ. 

ʅʘʡ-ʭʫʙʘʚʦʪʦ ʥʘ ʪʝʟʠ ʦʪʛʦʚʦʨʠ ʝ, ʯʝ ʪʝ ʜʦʧʫʩʢʘʪ ʠ ʘʨʛʫʤʝʥʪʘʮʠʷ, ʧʨʝʮʠʟʥʘ 
ʪʦʯʥʦ ʢʦʣʢʦʪʦ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʜʦʢʘʟʘʪʝʣʩʪʚʦ, ʠ ʧʨʝʜʝʣʥʦ ʦʩʝʟʘʝʤʦ 
ʦʥʘʛʣʝʜʷʚʘʥʝ, ʢʘʢʪʦ ʚʠʟʫʘʣʥʦ, ʪʘʢʘ ʠ ʩ ʧʨʠʤʝʨʠ. 

ʉʣʝʜʦʚʘʪʝʣʥʦ, ʧʦʜʥʝʩʝʥʠ ʧʦ ʧʦʜʭʦʜʷʱ ʥʘʯʠʥ, ʥʘʡ-ʩʣʦʞʥʠʪʝ ʠʜʝʠ ʥʘ ʆʆʇ 
ʩʝ ʦʢʘʟʚʘʪ ʜʦʨʠ ʧʦ-ʧʨʦʩʪʠ ʦʪ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʫʨʘʚʥʝʥʠʝ ʦʪ ʧʲʨʚʘ ʩʪʝʧʝʥ ʩ 
ʤʦʜʫʣʠ, ʦʪ ʫʩʪʨʦʡʩʪʚʦʪʦ ʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʢʣʝʪʢʘʪʘ, ʦʪ ʭʠʤʠʯʝʩʢʠʪʝ 
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ʩʚʦʡʩʪʚʘ ʥʘ ʚʦʜʦʨʦʜʘ, ʦʪ ʨʘʟʛʨʘʥʠʯʘʚʘʥʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʟʦʥʠ, ʦʪ ʘʥʘʣʠʟʘ 
ʥʘ ʢʦʷʪʦ ʠ ʜʘ ʙʠʣʦ ʧʦʝʤʘ, ʦʪ ʛʣʘʛʦʣʥʠʪʝ ʚʨʝʤʝʥʘ ʚ ʯʫʞʜ ʝʟʠʢ ʠ ʦʪ ʤʥʦʛʦ ʜʨʫʛʠ 
ʚʲʧʨʦʩʠ, ʠʟʫʯʘʚʘʥʠ ʚ ʫʯʠʣʠʱʝ. 

ʅʝʢʘ ʪʫʢ ʟʘʙʝʣʝʞʠʤ ʠ, ʯʝ ʚ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ ʝ ʦʙʠʯʘʡʥʘ ʧʨʘʢʪʠʢʘ ʜʘ 
ʤʦʞʝ ʝʜʥʘ ʠ ʩʲʱʘ ʢʦʤʘʥʜʘ ʜʘ ʩʝ ʧʦʜʘʚʘ ʢʲʤ ʨʘʟʣʠʯʥʠ ʫʧʨʘʚʣʷʚʘʥʠ ʝʜʠʥʠʮʠ ʠ 
ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʦʪ ʪʷʭ. ʅʘʧʨʠʤʝʨ, ʢʦʤʘʥʜʘʪʘ Ăʘʪʘʢʫʚʘʡñ 
ʢʲʤ ʝʜʠʥ ʛʝʨʦʡ ʤʦʞʝ ʜʘ ʧʨʝʜʠʟʚʠʢʘ ʩʪʨʝʣʙʘ ʩ ʣʲʢ, ʫʜʘʨ ʩ ʤʝʯ, ʩʲʪʚʦʨʷʚʘʥʝ ʥʘ 
ʤʘʛʠʷ ʠ ʨʘʟʥʠ ʜʨʫʛʠ ʜʝʡʩʪʚʠʷ ʩʧʦʨʝʜ ʚʠʜʘ ʥʘ ʛʝʨʦʷ. ʇʦ ʩʲʱʝʩʪʚʦ, ʪʦʚʘ ʝ 
ʧʦʣʠʤʦʨʬʥʦ ʜʝʡʩʪʚʠʝ ʥʘ ʝʜʠʥ ʠ ʩʲʱʠ ʢʦʜ. ɸ ʚ ʧʨʦʯʫʪʘʪʘ ʠʛʨʘ Warcraft III, 
ʥʘʧʨʠʤʝʨ, ʨʝʜʘʢʪʠʨʘʥʝʪʦ ʥʘ ʝʜʠʥʠʮʠ ʝ ʦʙʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʘʥʦ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ɺʄ, ʘ ʠʛʨʦʚʦʪʦ ʜʝʡʩʪʚʠʝ ʩʝ ʦʧʠʩʚʘ ʯʨʝʟ ʚʠʟʫʘʣʥʦ ʠ ʩʲʙʠʪʠʡʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ 
ʝ ʧʦʣʠʤʦʨʬʥʦ ʚ ʩʲʱʥʦʩʪʪʘ ʩʠ. ʊʦʚʘ ʩʘ ʥʝʱʘ ʪʦʣʢʦʚʘ ʝʩʪʝʩʪʚʝʥʠ ʟʘ ʜʝʮʘʪʘ, 
ʜʦʨʠ ʚ ʥʘʯʘʣʥʦʪʦ ʫʯʠʣʠʱʝ (!), ʢʦʣʢʦʪʦ ʝ ʪʝʣʝʬʦʥʲʪ ʟʘ ʚʩʠʯʢʠ ʥʘʩ. 

ʆʪ ʢʘʟʘʥʦʪʦ ʩʣʝʜʚʘ, ʯʝ ʥʠʚʦʪʦ ʥʘ ʪʨʫʜʥʦʩʪ ʥʘ ʆʆʇ ʦʧʨʝʜʝʣʝʥʦ ʝ ʧʦʜ 
ʜʦʩʪʲʧʥʦʪʦ ʟʘ ʫʯʝʥʠʮʠʪʝ, ʩʪʠʛʘ ʩʘʤʦ ʠʜʝʠʪʝ ʜʘ ʙʲʜʘʪ ʧʦʜʥʝʩʝʥʠ ʧʦ 
ʚʲʟʤʦʞʥʠʪʝ ʝʩʪʝʩʪʚʝʥʠ ʠ ʣʝʩʥʠ ʥʘʯʠʥʠ, ʪ. ʝ. ï ʤʝʪʦʜʠʯʝʩʢʠ ʧʨʘʚʠʣʥʦ. 

3. ʆʞʧʚʮʧʝʡʥʡ ʡ ʝʧʪʫʙʫʳʰʦʡ ʨʩʞʝʨʧʪʫʙʛʣʡ ʠʙ ʬʪʨʞʱʦʧ ʧʚʬʰʞʦʡʞ ʨʧ ʇʇʈ ʛ 
ʬʰʡʤʡʲʞ 

ɼʥʝʩ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʛʣʘʚʥʠʪʝ ʧʨʠʯʠʥʠ ʟʘ ʫʩʧʝʭʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʜʘʜʝʥ 
ʧʨʝʜʤʝʪ, ʚʲʧʨʝʢʠ ʦʙʰʠʨʥʘʪʘ ʠ ʜʲʣʙʦʢʘ ʪʝʦʨʠʷ, ʚʩʝ ʦʱʝ ʩʲʱʝʩʪʚʝʥʦ ʩʝ ʦʧʠʨʘ 
ʥʘ ʥʘʙʣʶʜʝʥʠʷʪʘ ʥʘʜ ʧʨʘʢʪʠʢʘʪʘ. Ăʅʘʫʯʥʘ ʪʝʦʨʠʷ, ʢʦʷʪʦ ʙʠ ʧʦʟʚʦʣʷʚʘʣʘ 
ʦʙʝʢʪʠʚʥʦ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʚʩʠʯʢʠ ʧʨʠʯʠʥʠ ʚʲʨʭʫ ʦʙʫʯʝʥʠʝʪʦ, 
ʟʘʩʝʛʘ ʥʷʤʘ,...ñ ([4], ʩ. 334) 

ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʤʥʦʛʦʛʦʜʠʰʥʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʪʲʨʩʝʥʠʷ, ʩʧʦʜʝʣʝʥʠ ʚ [2] ʠ 
ʧʨʦʜʲʣʞʝʥʠ ʜʦ ʜʥʝʩ, ʘʚʪʦʨʲʪ ʥʘ ʪʦʟʠ ʜʦʢʣʘʜ ʩʪʠʛʥʘ ʜʦ ʠʟʚʦʜʘ, ʯʝ ʪʨʠ ʫʩʣʦʚʠʷ 
ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʠ ʜʦʩʪʘʪʲʯʥʠ, ʟʘ ʜʘ ʤʦʞʝ ʩʲʚʤʝʩʪʥʘʪʘ ʨʘʙʦʪʘ ʥʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʫʯʘʱʠʷ ʜʘ ʜʦʚʝʜʝ ʜʦ ʢʘʯʝʩʪʚʝʥʦ ʫʩʚʦʷʚʘʥʝ ʥʘ ʆʆʇ. 

ʇ̡ ʨʚʦʪʦ ʫʩʣʦʚʠʝ ʝ, ʯʝ ʟʘ ʜʘ ʟʘʧʦʯʥʝ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʆʆʇ ʝ ʥʝʦʙʭʦʜʠʤʦ 
ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʘʨʛʫʤʝʥʪʘʮʠʷʪʘ, ʩʚʲʨʟʘʥʘ ʩ ʦʪʥʦʩʠʪʝʣʥʦ ʤʘʣʲʢ ʙʨʦʡ 
ʬʫʥʜʘʤʝʥʪʘʣʥʠ ʧʦʥʷʪʠʷ ʠ ʪʝʭʥʠʢʠ ï ʪʨʘʥʩʣʘʮʠʷ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʢʦʜ, ʜʘʥʥʘ, 
ʩʪʦʡʥʦʩʪ, ʘʜʨʝʩ ʠ ʫʢʘʟʘʪʝʣ, ʪʠʧʠʟʘʮʠʷ, ʦʙʣʘʩʪ ʥʘ ʚʘʣʠʜʥʦʩʪ ʥʘ ʠʤʝ, 
ʧʦʜʧʨʦʛʨʘʤʘ ʠ ʥʝʡʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ï ʬʦʨʤʘʣʥʠ, ʬʘʢʪʠʯʝʩʢʠ, ʧʦ ʩʪʦʡʥʦʩʪ ʠ ʧʦ 
ʘʜʨʝʩ ʠ ʥʷʢʦʠ ʜʨʫʛʠ. ʂʘʪʦ ʮʷʣʦ, ʪʝ ʩʘ ʦʙʭʚʘʥʘʪʠ ʚ IX ʢʣʘʩ, ʩʲʛʣʘʩʥʦ [8]. 
ʅʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʪʘʟʠ ʥʘʯʘʣʥʘ ʧʦʜʛʦʪʦʚʢʘ ʩʝ ʦʙʷʩʥʷʚʘ ʩ ʜʠʜʘʢʪʠʯʥʠʪʝ 
ʧʨʠʥʮʠʧʠ ʟʘ ʦʙʫʯʝʥʠʝʪʦ: ʥʘʫʯʥʦʩʪ, [9], ʩ. 103; ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ 
ʧʨʦʙʣʝʤʥʦʩʪ, [9], ʩ. 103; ʜʦʩʪʲʧʥʦʩʪ, ʜʦʢʦʣʢʦʪʦ ʩʝ ʠʟʙʷʛʚʘ ʩʢʦʢʦʦʙʨʘʟʥʦ 
ʫʩʣʦʞʥʷʚʘʥʝ, [9], ʩ. 105; ʩʠʩʪʝʤʥʦʩʪ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ, [9], ʩ. 106; 
ʫʩʪʦʡʯʠʚʦʩʪ ʠ ʮʠʢʣʠʯʥʦʩʪ, ʜʦʢʦʣʢʦʪʦ ʩʝ ʠʟʙʷʛʚʘ ʤʝʭʘʥʠʯʥʦ ʟʘʫʯʘʚʘʥʝ, [9], ʩ. 
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107; ʩʲʚʤʝʩʪʥʦ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠ ʨʘʟʚʠʚʘʱʠ ʬʫʥʢʮʠʠ, [9], ʩ. 
108. 
ʊʫʢ ʩʣʝʜʚʘ ʜʘ ʟʘʙʝʣʝʞʠʤ, ʯʝ ʝ ʥʘʟʨʷʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʢʦʨʝʢʮʠʷ ʚ 

ʜʝʡʩʪʚʘʱʘʪʘ ʚ ʤʦʤʝʥʪʘ ʋʯʝʙʥʘ ʧʨʦʛʨʘʤʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʟʘ IX ʢʣʘʩ 
ʟʘʜʲʣʞʠʪʝʣʥʘ ʧʦʜʛʦʪʦʚʢʘ, [8], ʢʲʜʝʪʦ, ʥʘ ʩ. 6, ʩʝ ʧʨʝʜʧʠʩʚʘ: Ăʇʦʥʷʪʠʝʪʦ 
ʧʦʜʘʣʛʦʨʠʪʲʤ ʩʝ ʚʲʚʝʞʜʘ ʧʨʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠ, ʥʦ ʥʝ ʩʝ ʨʝʘʣʠʟʠʨʘ 
ʢʘʪʦ ʧʦʜʧʨʦʛʨʘʤʘ.ñ ʊʘʢʘ ʙʲʣʛʘʨʩʢʦʪʦ ʫʯʠʣʠʱʝ ʤʥʦʛʦ ʩʲʱʝʩʪʚʝʥʦ ʠʟʦʩʪʘʚʘ ʦʪ 
ʩʚʝʪʦʚʥʘʪʘ ʧʨʘʢʪʠʢʘ. ʅʘʧʨʠʤʝʨ, ʚ ʈʫʩʢʘʪʘ ʌʝʜʝʨʘʮʠʷ ʫʯʝʥʠʮʠʪʝ ʦʱʝ ʚ VIII-IX 
ʢʣʘʩ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʟʨʘʙʦʪʚʘʪ ʘʣʛʦʨʠʪʲʤ, ʠʟʧʦʣʟʚʘʱ ʧʦʜʧʨʦʛʨʘʤʘ, [5], ʩ. 7. 
ʇʦʩʦʯʝʥʦʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʩʲʟʜʘʚʘ ʧʨʦʪʠʚʦʨʝʯʠʝ, ʟʘʱʦʪʦ ʬʦʨʤʫʣʠʨʘʥʠʪʝ ʚ 

[8] ʦʯʘʢʚʘʥʠ ʨʝʟʫʣʪʘʪʠ ʟʘʜʲʣʞʠʪʝʣʥʦ ʠʟʠʩʢʚʘʪ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʥʷʢʦʠ 
ʧʦʜʧʨʦʛʨʘʤʠ ʦʪ ʛʦʪʦʚʠ ʙʠʙʣʠʦʪʝʢʠ, ʘ ʪʷʭʥʦʪʦ ʨʘʟʙʠʨʘʥʝ ʝ ʚʲʟʤʦʞʥʦ ʩʘʤʦ ʩ 
ʧʨʠʚʣʠʯʘʥʝ ʥʘ ʧʦʥʷʪʠʝʪʦ ʧʦʜʧʨʦʛʨʘʤʘ. ʆʙʘʯʝ, ʥʘʡ-ʚʘʞʥʦʪʦ ʝ, ʯʝ ʩʧʦʤʝʥʘʪʦʪʦ 
ʦʛʨʘʥʠʯʝʥʠʝ ʧʨʠʢʦʚʘʚʘ ʧʨʝʜʩʪʘʚʘʪʘ ʟʘ ʘʣʛʦʨʠʪʲʤ ʢʲʤ ʥʠʚʦʪʦ ʦʪ ʚʨʝʤʝʪʦ ʥʘ 
ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʲʨʚʠʪʝ ʢʦʤʧʶʪʨʠ. ɼʥʝʩ ʧʦʜʧʨʦʛʨʘʤʠʪʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʚʲʚ ʚʩʷʢʘ ʩʲʱʝʩʪʚʝʥʦ ʧʦʣʝʟʥʘ ʧʨʦʛʨʘʤʘ ʠ, ʜʦʨʠ, ʩʝ ʧʦʜʜʲʨʞʘʪ 
ʭʘʨʜʫʝʨʥʦ ʚ ʫʥʠʚʝʨʩʘʣʥʠʪʝ ʢʦʤʧʶʪʨʠ. ʉʘʤʘʪʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʘʣʛʦʨʠʪʲʤ ʝ 
ʥʝʧʲʣʥʘ ʠ ʦʪʢʲʩʥʘʪʘ ʦʪ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪʪʘ ʙʝʟ ʠʜʝʷʪʘ ʟʘ ʝʜʥʦ ʠ ʩʲʱʦ ʜʝʡʩʪʚʠʝ, 
ʠʟʚʲʨʰʚʘʥʦ ʩ ʨʘʟʣʠʯʥʠ ʥʘʙʦʨʠ ʦʪ ʜʘʥʥʠ, ʢʦʝʪʦ ʥʘʡ-ʝʩʪʝʩʪʚʝʥʦ ʩʝ ʧʦʩʪʠʛʘ ʯʨʝʟ 
ʧʦʜʧʨʦʛʨʘʤʘ. ʃʠʧʩʘʪʘ ʥʘ ʪʦʚʘ ʧʦʥʷʪʠʝ ʦʛʨʘʥʠʯʘʚʘ ʨʘʟʚʠʚʘʥʝʪʦ ʥʘ ʘʙʩʪʨʘʢʪʥʦ 
ʤʠʩʣʝʥʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ, ʪ. ʝ., ʧʨʝʧʷʪʩʪʚʫʚʘ ʝʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ 
ʬʫʥʢʮʠʠ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ï ʨʘʟʚʠʚʘʱʘʪʘ ([9], ʩ. 74-75). 
ʉʲʱʦ ʤʥʦʛʦ ʚʘʞʥʦ ʝ, ʯʝ ʧʨʦʧʫʩʢʲʪ ʚ [8] ʦʛʨʘʥʠʯʘʚʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 

ʩʣʝʜʚʘʱʦ ʦʙʫʯʝʥʠʝ ʠ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʨʦʧʫʩʢʠ ʚ ʙʲʜʝʱʘʪʘ ʋʯʝʙʥʘ 
ʧʨʦʛʨʘʤʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʟʘ X ʢʣʘʩ. 
ɺʪʦʨʦ ʛʣʘʚʥʦ ʫʩʣʦʚʠʝ ʟʘ ʫʩʧʝʰʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʆʆʇ ʝ ʧʨʝʜʝʣʥʘʪʘ 

ʦʩʝʟʘʝʤʦʩʪ ʥʘ ʠʟʫʯʘʚʘʥʠʷ ʤʘʪʝʨʠʘʣ. ʆʆʇ ʩʪʘʚʘ ʣʝʩʥʦ ʠ ʜʦʩʪʲʧʥʦ, ʢʦʛʘʪʦ 
ʧʦʩʪʦʷʥʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʮʚʝʪʥʠ, ʝʩʪʝʪʠʯʝʩʢʠ ʠʟʜʲʨʞʘʥʠ ʚʠʟʫʘʣʥʠ ʦʙʨʘʟʠ, 
ʛʨʘʬʦʚʠ ʠ ʪʝʢʩʪʦʚʠ ʩʭʝʤʠ ʥʘ ʧʨʦʛʨʘʤʝʥ ʢʦʜ ʠ ʦʪʥʦʩʠʪʝʣʥʦ ʢʨʘʪʢʠ, ʥʦ ʷʨʢʠ 
ʧʨʠʤʝʨʠ, ʘ ʦʩʥʦʚʥʠʪʝ ʪʝʭʥʠʢʠ ʩʝ ʟʘʪʚʲʨʞʜʘʚʘʪ ʧʨʘʢʪʠʯʝʩʢʠ ʯʨʝʟ ʦʪʥʦʩʠʪʝʣʥʦ 
ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ ʥʘʜ ʘʪʨʘʢʪʠʚʥʠ ʟʘʜʘʯʠ. ʊʦʛʘʚʘ ʫʯʘʱʠʪʝ ʩʝ ʫʙʝʞʜʘʚʘʪ, 
ʯʝ ʚʩʠʯʢʦ ʚ ʆʆʇ ʝ ʧʨʦʩʪʦ ʠ ʝʩʪʝʩʪʚʝʥʦ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʙʷʩʥʝʥʦ ʩ 
ʜʠʜʘʢʪʠʯʥʠʷ ʧʨʠʥʮʠʧ ʟʘ ʥʘʛʣʝʜʥʦʩʪ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, [9], ʩ. 103-104. 
ʆʙʘʯʝ, ʥʘʡ-ʚʘʞʥʦ ʫʩʣʦʚʠʝ ʟʘ ʫʩʧʝʰʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʆʆʇ ʝ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ 

ʘʨʛʫʤʝʥʪʘʮʠʷʪʘ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ ʠʜʝʠ ʥʘ ʆʆʇ. ʉʘʤʠʪʝ ʘʨʛʫʤʝʥʪʠ ʚ ʆʆʇ 
ʩʝ ʥʘʜʛʨʘʞʜʘʪ ʚ ʢʣʘʩʠʯʝʩʢʠ ʩʪʨʦʡʥʘ ʩʠʩʪʝʤʘ (ʤʥʦʛʦ ʙʣʠʟʢʘ ʜʦ ʘʢʩʠʦʤʘʪʠʯʥʘ), 
ʯʠʝʪʦ ʦʧʦʟʥʘʚʘʥʝ ʠʤʘ ʚʠʩʦʢʘ ʧʦʟʥʘʚʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ. ʅʦ, ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ 
ʪʦʚʘ, ʘʨʛʫʤʝʥʪʘʮʠʷʪʘ ʚ ʆʆʇ ʠʤʘ ʠ ʩʲʱʦ ʪʦʣʢʦʚʘ ʚʠʩʦʢʘ ʧʨʘʢʪʠʯʝʩʢʘ ʩʪʦʡʥʦʩʪ, 
ʟʘʱʦʪʦ ʪʦʯʥʦ ʪʷ ʩʣʫʞʠ ʠ ʟʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʦʧʦʨʘ, ʚʲʨʭʫ ʢʦʷʪʦ ʯʦʚʝʢ ʤʦʞʝ ʜʘ 
ʠʟʛʨʘʞʜʘ ʛʲʚʢʘʚ ʠ ʥʘʜʝʞʜʝʥ ʩʦʬʪʫʝʨ. ɺ ʧʨʦʮʝʩʘ ʥʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨ 
ʝʜʠʥʩʪʚʝʥʠʷʪ ʩʤʠʩʣʝʥ ʥʘʯʠʥ ʜʘ ʩʝ ʨʘʟʩʲʞʜʘʚʘ ʝ ʪʦʟʠ, ʢʦʡʪʦ ʩʝ ʨʲʢʦʚʦʜʠ ʦʪ 
ʘʨʛʫʤʝʥʪʠ ʥʘʚʩʷʢʲʜʝ ʚ ʠʟʙʦʨʘ, ʢʘʢʚʦ, ʢʘʢ ʠ ʟʘʱʦ ʜʘ ʩʝ ʧʨʘʚʠ. 
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ɺʩʲʱʥʦʩʪ, ʙʝʟ ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʘʨʛʫʤʝʥʪʘʮʠʷʪʘ ʚ ʆʆʇ, ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ 
ʫʩʧʝʭʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʟʘʧʦʯʚʘʪ ʜʘ ʩʝ ʦʙʝʟʩʤʠʩʣʷʪ. ʊʦʚʘ ʥʘʙʣʶʜʝʥʠʝ 
ʩʲʦʪʚʝʪʩʪʚʫʚʘ ʥʘ ʜʠʜʘʢʪʠʯʥʠʪʝ ʧʨʠʥʮʠʧʠ ʟʘ ʦʙʫʯʝʥʠʝʪʦ: ʥʘʫʯʥʦʩʪ ʠ 
ʤʠʨʦʛʣʝʜʥʘ ʥʘʩʦʯʝʥʦʩʪ, [9], ʩ. 103; ʧʨʦʙʣʝʤʥʦʩʪ, [9], ʩ. 103; ʘʢʪʠʚʥʦʩʪ, [9], ʩ. 
105; ʩʠʩʪʝʤʥʦʩʪ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ, [9], ʩ. 106-107; ʫʩʪʦʡʯʠʚʦʩʪ ʠ ʮʠʢʣʠʯʥʦʩʪ, 
[9], ʩ. 107; ʝʜʠʥʩʪʚʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ, ʨʘʟʚʠʚʘʱʠʪʝ ʠ ʚʲʟʧʠʪʘʪʝʣʥʠʪʝ 
ʬʫʥʢʮʠʠ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, [9], ʩ. 108. 

4. ʈʞʩʪʨʞʣʫʡʛʡ, ʩʙʠʣʩʡʛʙʦʡ ʧʫ ʡʠʬʰʙʛʙʦʞʫʧ ʦʙ ʇʇʈ ʛ ʬʰʡʤʡʲʞ 

ʋʩʚʦʷʚʘʥʝʪʦ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ ʠʜʝʠ ʥʘ ʆʆʇ ʚ ʫʯʠʣʠʱʝ ʧʨʝʢʘʨʚʘ 
ʫʥʠʢʘʣʝʥ Ăʤʦʩʪñ ʤʝʞʜʫ ʫʯʠʣʠʱʥʠʪʝ ʟʥʘʥʠʷ ʠ ʩʣʦʞʥʠʷ ʩʲʚʨʝʤʝʥʝʥ ʩʚʷʪ. 
ʋʯʝʥʠʮʠʪʝ ʚʝʯʝ ʤʦʛʘʪ ʜʘ ʨʘʟʙʠʨʘʪ ʟʘʜʲʣʙʦʯʝʥʦ ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ ʠʜʝʠ ʥʘ 
ʜʥʝʰʥʘʪʘ ʠʥʬʦʨʤʘʪʠʢʘ (ʪʦʚʘ ʩʝ ʢʦʤʝʥʪʠʨʘ ʧʦ-ʧʦʜʨʦʙʥʦ ʠ ʚ [3]). ʆʚʣʘʜʷʚʘʪ ʠ 
ʠʥʩʪʨʫʤʝʥʪ, ʯʨʝʟ ʢʦʡʪʦ ʤʦʛʘʪ ʜʘ ʩʲʟʜʘʚʘʪ ʥʘ ʧʨʘʢʪʠʢʘ ʝʣʝʤʝʥʪʠ ʦʪ ʩʚʦʝʪʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʢʨʲʞʝʥʠʝ ʩ ʦʩʝʟʘʝʤʘ ʠ ʜʲʣʛʦʪʨʘʡʥʘ ʧʦʣʟʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ 
ʣʠʯʥʠʪʝ ʩʠ ʧʦʪʨʝʙʥʦʩʪʠ. ʈʘʟʢʨʠʚʘʪ ʩʝ ʥʦʚʠ ʧʲʪʠʱʘ ʟʘ ʨʘʟʙʠʨʘʥʝ ʠ ʥʘ 
ʦʩʪʘʥʘʣʘʪʘ ʯʘʩʪ ʦʪ ʫʯʠʣʠʱʥʠʷ ʢʫʨʩ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ (ʘ, ʜʦʥʷʢʲʜʝ, ʠ ʥʘ ʯʘʩʪʠ ʦʪ 
ʜʨʫʛʠʪʝ ʫʯʝʙʥʠ ʧʨʝʜʤʝʪʠ). ʇʦʷʚʷʚʘʪ ʩʝ ʥʦʚʠ ʙʦʛʘʪʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ 
ʪʚʦʨʯʝʩʪʚʦ, ʢʘʢʪʦ ʚ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʤʝʞʜʫʧʨʝʜʤʝʪʥʠ ʚʨʲʟʢʠ, ʪʘʢʘ ʠ ʟʘ 
ʧʨʠʣʘʛʘʥʝ ʥʘ ʫʯʠʣʠʱʥʠʪʝ ʟʥʘʥʠʷ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʦʙʫʯʝʥʠʝ, ʟʘ ʨʘʟʣʠʯʥʠ 
ʫʯʝʙʥʠ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʟʚʲʥʢʣʘʩʥʠ ʜʝʡʥʦʩʪʠ ʠʣʠ ʧʨʦʩʪʦ ʚ ʞʠʪʝʡʩʢʘʪʘ 
ʧʨʘʢʪʠʢʘ. ʋʚʝʣʠʯʘʚʘʪ ʩʝ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʫʩʧʝʭ ʚ ʨʘʟʣʠʯʥʠ ʜʝʡʥʦʩʪʠ. ɿʘʝʜʥʦ 
ʩ ʚʩʠʯʢʦ ʪʦʚʘ ʫʢʨʝʧʚʘ ʠ ʫʚʝʨʝʥʦʩʪʪʘ ʥʘ ʫʯʝʥʠʢʘ ʚ ʩʦʙʩʪʚʝʥʠʪʝ ʩʠʣʠ (ʪʦʡ 
ʜʝʡʩʪʚʠʪʝʣʥʦ ʚʝʯʝ ʤʦʞʝ ʩʲʱʝʩʪʚʝʥʦ ʧʦʚʝʯʝ, ʦʪʢʦʣʢʦʪʦ ʙʝʟ ʜʘ ʧʦʟʥʘʚʘ ʆʆʇ). 

ʊʘʢʘ, ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ ʠʜʝʠ ʥʘ ʆʆʇ, 
ʟʘʢʦʥʦʤʝʨʥʦ ʥʘʨʘʩʪʚʘ ʤʦʪʠʚʘʮʠʷʪʘ ʥʘ ʫʯʝʥʠʢʘ, ʘ ʠʤʝʥʥʦ ʪʷ ʝ ʥʘʡ-ʚʘʞʥʠʷʪ 
ʬʘʢʪʦʨ ʟʘ ʫʩʧʝʭ ʚ ʫʯʝʙʥʘʪʘ ʜʝʡʥʦʩʪ ([4], ʩ. 351, 360.). 

ʄʦʪʠʚʘʮʠʷʪʘ ʠʤʘ ʚʘʞʥʘ ʨʦʣʷ ʠ ʟʘ ʚʲʟʧʠʪʘʥʠʝʪʦ ʥʘ ʣʠʯʥʦʩʪʪʘ ([9], ʩ. 51, 59, 
206). 

5. ʁʠʛʧʝʡ 

ɺʩʠʯʢʦ ʢʘʟʘʥʦ ʚʦʜʠ ʜʦ ʠʟʚʦʜʘ, ʯʝ ʪʨʷʙʚʘ ʠ ʩʲʚʩʝʤ ʫʩʧʝʰʥʦ ʤʦʞʝ ʜʘ ʙʲʜʝ 
ʧʨʝʧʦʜʘʚʘʥʦ ʚ ʫʯʠʣʠʱʝ ʆʆʇ (ʟʘʝʜʥʦ ʩ ʧʦʣʠʤʦʨʬʠʟʲʤ ʯʨʝʟ ɺʄ ʠ ʢʦʤʧʦʥʝʥʪʠ), 
ʦʙʘʯʝ, ʩʘʤʦ ʧʨʠ ʫʩʣʦʚʠʝ, ʯʝ ʩʝ ʧʨʠʣʘʛʘ ʜʦʙʨʝ ʦʙʤʠʩʣʝʥʘ ʤʝʪʦʜʠʢʘ. 

ʇʦ ʩʚʦʷʪʘ ʦʙʝʢʪʠʚʥʘ ʩʲʱʥʦʩʪ, ʧʨʠ ʧʨʘʚʠʣʥʘ ʤʝʪʦʜʠʢʘ, ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʆʆʇ 
ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦ-ʜʦʩʪʲʧʥʦ ʟʘ ʫʯʝʥʠʮʠʪʝ, ʦʪʢʦʣʢʦʪʦ ʥʷʢʦʠ ʜʷʣʦʚʝ ʦʪ 
ʫʯʠʣʠʱʥʠʪʝ ʣʠʪʝʨʘʪʫʨʘ, ʤʘʪʝʤʘʪʠʢʘ, ʝʟʠʮʠ, ʬʠʟʠʢʘ, ʙʠʦʣʦʛʠʷ, ʭʠʤʠʷ, ʠʩʪʦʨʠʷ, 
ʛʝʦʛʨʘʬʠʷ ʠ ʪ. ʥ. ʠ ʚʝʯʝ ʝ ʧʦʥʝ ʢʦʣʢʦʪʦ ʪʷʭ ʚʘʞʥʦ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. 

ʆʆʇ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʟʘ ʜʘ ʩʝ ʧʦʜʛʦʪʚʷʪ ʜʝʮʘʪʘ ʟʘ ʚʠʩʦʢʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʥʘ 
ʩʲʚʨʝʤʝʥʥʠʷ ʩʚʷʪ. ʉʣʝʜʦʚʘʪʝʣʥʦ, ʠʟʫʯʘʚʘʥʝʪʦ ʤʫ ʚ ʫʯʠʣʠʱʥʠʷ ʢʫʨʩ ʧʦ 



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 343 

 

ʠʥʬʦʨʤʘʪʠʢʘ ʩʲʦʪʚʝʪʩʪʚʫʚʘ ʥʘ ʥʘʡ-ʠʩʪʠʥʩʢʘʪʘ ʧʲʨʚʦʧʨʠʯʠʥʘ ʟʘ ʩʘʤʦʪʦ 
ʩʲʱʝʩʪʚʫʚʘʥʝ ʥʘ ʫʯʠʣʠʱʝʪʦ ï ʞʝʣʘʥʠʝʪʦ ʜʘ ʧʦʜʛʦʪʚʠʤ ʥʘʰʠʪʝ ʜʝʮʘ ʟʘ 
ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʥʘ ʦʯʘʢʚʘʱʠʷ ʛʠ ʞʠʚʦʪ ʧʦ-ʜʦʙʨʝ, ʦʪʢʦʣʢʦʪʦ ʥʠʝ ʩʘʤʠʪʝ 
ʚʲʦʙʱʝ ʥʷʢʦʛʘ ʩʤʝ ʙʠʣʠ ʛʦʪʦʚʠ. 
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NEED AND POSSIBILITIES FOR STUDYING  
OBJECT-ORIENTED PROGRAMMING AT SCHOOL  

AND THE PERSPECTIVES IT OPENS 

Kiril Ivanov 

Abstract: The paper presents a number of arguments, supporting three theses: First, the 
object-oriented programming (OOP) causes qualitative changes in the mass use of computers 
and it is one of the main driving forces which transform the complicated programming to 
something simple and easy. Second, the studying OOP at school, including virtual methods 
and polymorphism, is necessary and it is more understandable for students than most of other 
subjects such as literature, languages, mathematics, biology, etc. Third, the studying OOP at 
school gives unique and valuable possibilities for realization of the most important goals of the 
education. 
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ʉɹʀɻʁʋʁɾ ʆɹ ʋɻʇʉʐɾʊʃʇʋʇ ʅʁʊʄɾʆɾ ʈʉʁ ʊʓʀɽɹɻɹʆɾ 
ʆɹ ʈʉʇɾʃʋʁ ɻ ʌʐʁʄʁʒɾ 

ʄʘʣʠʥʘ ʀʚʘʥʦʚʘ 

ʇʨʦʬʝʩʠʦʥʘʣʥʘ ʛʠʤʥʘʟʠʷ ʧʦ ʝʣʝʢʪʨʦʪʝʭʥʠʢʘ ʠ ʝʣʝʢʪʨʦʥʠʢʘ, ʛʨ. ʇʣʦʚʜʠʚ 
ʉʪʘʨʰʠ ʫʯʠʪʝʣ, ʇʲʨʚʘ ʇʂʉ, e-mail: malinabgv@abv.bg 

ʈʝʟʶʤʝ: ɼʦʢʣʘʜʲʪ ʨʘʟʛʣʝʞʜʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪʠ ʚ ʯʘʩʦʚʝʪʝ ʟʘ 
ʩʚʦʙʦʜʥʦʠʟʙʠʨʘʝʤʘ ʧʦʜʛʦʪʦʚʢʘ (ʉʀʇ) ʚ ʩʨʝʜʥʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʫʯʠʣʠʱʝ. 
ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʝʪʘʧʠʪʝ ʧʨʠ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʧʨʦʝʢʪʠ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʪʝ ʤʦʤʝʥʪʠ 
ʧʨʠ ʪʷʭʥʦʪʦ ʨʘʟʨʘʙʦʪʚʘʥʝ. ʈʘʙʦʪʘʪʘ ʚʲʨʭʫ ʧʨʦʝʢʪʠʪʝ ʝ ʧʦʜʭʦʜʷʱʦ ʩʨʝʜʩʪʚʦ ʟʘ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʫʤʝʥʠʷ ʠ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʧʨʦʝʢʪ, ʝʪʘʧʠ ʧʨʠ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʧʨʦʝʢʪ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʫʤʝʥʠʷ ʠ 
ʢʦʤʧʝʪʝʥʮʠʠ. 

ɻʳʛʞʝʞʦʡʞ 

ɿʘ ʜʘ ʤʦʞʝ ʩʲʚʨʝʤʝʥʥʠʷʪ ʯʦʚʝʢ ʜʘ ʩʲʟʜʘʚʘ ʠ ʠʟʧʦʣʟʚʘ ʧʨʦʜʫʢʪʠʪʝ ʥʘ 
ʜʥʝʰʥʦʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʪʦʡ ʜʘ ʧʨʠʪʝʞʘʚʘ ʩʠʩʪʝʤʘ 
ʦʪ ʟʥʘʥʠʷ. 

ʋʩʚʦʷʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷ ʝ ʩʣʦʞʥʘ ʧʦʟʥʘʚʘʪʝʣʥʘ ʜʝʡʥʦʩʪ, ʧʨʠ ʢʦʷʪʦ 
ʦʙʫʯʘʝʤʠʷʪ ʥʝ ʩʘʤʦ ʧʨʠʝʤʘ ʟʥʘʥʠʷʪʘ, ʥʦ ʛʠ ʧʨʝʦʙʨʘʟʫʚʘ, ʘʜʘʧʪʠʨʘ, 
ʠʟʙʠʨʘʪʝʣʥʦ ʨʝʘʛʠʨʘ ʠ ʘʢʪʠʚʥʦ ʛʠ ʫʩʚʦʷʚʘ. 

ʈʘʙʦʪʘʪʘ ʧʦ ʧʨʦʝʢʪ ʠʟʠʩʢʚʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʟʘʚʲʨʰʝʥ ʧʨʦʜʫʢʪ, ʚ ʢʦʡʪʦ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʚʝʯʝ ʧʨʠʜʦʙʠʪʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʢʘʢʪʦ ʠ ʜʦʧʲʣʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ, 
ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʤʝʪʦʜʲʪ Ăʫʯʝʥʝ ʯʨʝʟ ʧʨʘʚʝʥʝñ. 

ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪʠ ʝ ʟʘʣʦʞʝʥʦ ʚ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ ʧʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ, ʢʘʪʦ ʪʷʭʥʘʪʘ 
ʩʣʦʞʥʦʩʪ ʩʝ ʫʚʝʣʠʯʘʚʘ ʚ ʩʚʦʙʦʜʥʦʠʟʙʠʨʘʝʤʘʪʘ ʧʦʜʛʦʪʦʚʢʘ. 

ʇʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʦʝʢʪʠ, ʫʯʝʥʠʮʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʘ ʧʨʝʤʠʥʘʣʠ ʙʘʟʦʚʦʪʦ 
ʥʠʚʦ ʥʘ ʦʙʫʯʝʥʠʝ, ʟʘ ʜʘ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʧʦʣʫʯʝʥʠʪʝ ʟʥʘʥʠʷ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ 
ʧʦʩʪʘʚʝʥʠʪʝ ʮʝʣʠ. ʀʟʧʦʣʟʚʘʡʢʠ ʧʨʠʜʦʙʠʪʠʪʝ ʟʥʘʥʠʷ, ʪʝ ʛʠ ʟʘʪʚʲʨʞʜʘʚʘʪ ʠ 
ʧʨʠʜʦʙʠʚʘʪ ʦʧʠʪ ʧʨʠ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ ï ʧʨʦʙʣʝʤʠ. 

ʉʞʙʤʡʠʡʩʙʦʞ ʦʙ ʨʩʧʞʣʫʡ ʛ ʰʙʪʧʛʞ ʠʙ ʪʛʧʚʧʝʦʧʡʠʚʡʩʙʞʥʙ ʨʧʝʜʧʫʧʛʣʙ ʛ 
ʬʰʡʤʡʲʞ 

ʇʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʦʝʢʪʠ ʢʘʪʦ ʜʠʜʘʢʪʠʯʝʩʢʠ ʤʝʪʦʜ ʩʝ ʠʟʧʦʣʟʚʘ 
ʧʨʦʙʣʝʤʥʦʪʦ ʦʙʫʯʝʥʠʝ. ʅʝʛʦʚʦʪʦ ʧʨʠʣʘʛʘʥʝ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʩʪʠʤʫʣʠʨʘ 

mailto:malinabgv@abv.bg
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ʧʦʟʥʘʥʠʷʪʘ ʠ ʫʯʝʥʠʯʝʩʢʦʪʦ ʪʚʦʨʯʝʩʪʚʦ, ʯʨʝʟ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʠʜʝʠ ʟʘ ʩʲʟʜʘʚʘʥʝ 
ʥʘ ʢʦʥʢʨʝʪʝʥ ʧʨʦʜʫʢʪ ʧʦ ʜʘʜʝʥʘ ʪʝʤʘ. 

ʈʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪʠ ʝ ʪʚʦʨʯʝʩʢʠ ʧʨʦʮʝʩ, ʢʦʡʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʧʦ ʧʦ-ʠʥʪʝʨʝʩʝʥ ʠ ʥʝʪʨʘʜʠʮʠʦʥʝʥ ʥʘʯʠʥ ʜʘ ʧʦʢʘʞʘʪ ʩʚʦʠʪʝ ʟʥʘʥʠʷ, 
ʜʘ ʧʨʦʚʝʨʷʪ ʫʤʝʥʠʷʪʘ ʠ ʢʦʤʧʝʪʝʥʮʠʠʪʝ ʩʠ ʠ ʜʘ ʠʟʨʘʟʷʪ ʩʚʦʠʪʝ ʠʜʝʠ. 

ɼʝʡʥʦʩʪʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪʠʪʝ, ʤʦʞʝʤ ʜʘ ʧʨʝʜʩʪʘʚʠʤ 
ʚ ʥʷʢʦʣʢʦ ʝʪʘʧʘ. 

ɺ ʧʲʨʚʠʷ ʝʪʘʧ ʚʩʠʯʢʠ ʫʯʝʥʠʮʠ ʪʨʷʙʚʘ ʜʘ ʦʙʩʲʜʷʪ ʠ ʜʘ ʨʝʰʘʪ ʢʘʢʚʘ ʱʝ ʙʲʜʝ 
ʪʝʤʘʪʘ ʥʘ ʧʨʦʝʢʪʘ.  

ʉʲʟʜʘʚʘʥʝ ʥʘ: 

- ʫʯʠʣʠʱʝʥ ʚʝʩʪʥʠʢ; 

- ʨʝʢʣʘʤʥʘ ʙʨʦʰʫʨʘ ʟʘ ʫʯʠʣʠʱʝ, ʢʣʘʩ, ʨʦʜʝʥ ʛʨʘʜ; 

- ʫʝʙ-ʩʪʨʘʥʠʮʘ ʟʘ ʫʯʠʣʠʱʝ, ʢʣʘʩ; 

- ʤʫʣʪʠʤʝʜʠʡʥʘ ʧʨʝʟʝʥʪʘʮʠʷ ʟʘ ʫʯʠʣʠʱʝ; 

- ʝʣʝʢʪʨʦʥʥʠ ʧʦʤʘʛʘʣʘ (ʫʯʝʙʥʠʮʠ) ʧʦ ʩʧʝʮʠʘʣʥʠʪʝ ʧʨʝʜʤʝʪʠ; 

- ʤʫʣʪʠʤʝʜʠʡʥʠ ʨʘʟʨʘʙʦʪʢʠ ʟʘ ʛʣʦʙʘʣʥʠ ʧʨʦʙʣʝʤʠ ʥʘ ʩʲʚʨʝʤʠʝʪʦ, ʩʚʝʪʦʚʥʠ 
ʫʯʝʥʠ ʠ ʫʯʠʣʠʱʝ ʥʘ ʙʲʜʝʱʝʪʦ. 

ʉʣʝʜ ʦʙʩʲʞʜʘʥʝ ʚʩʝʢʠ ʫʯʝʥʠʢ ʚʟʝʤʘ ʨʝʰʝʥʠʝ ʦʪʥʦʩʥʦ: 

- ʢʦʣʢʦ ʯʘʩʪʠ ʱʝ ʩʲʜʲʨʞʘ ʧʨʦʝʢʪʲʪ ʠ ʢʘʢʚʠ ʝʣʝʤʝʥʪʠ ʱʝ ʙʲʜʘʪ ʚʢʣʶʯʝʥʠ 
ʚʲʚ ʚʩʷʢʘ ʯʘʩʪ? (ʪʝʢʩʪ, ʠʟʦʙʨʘʞʝʥʠʝ, ʘʥʠʤʘʮʠʷ, ʟʚʫʢ) 

- ʢʘʢ ʱʝ ʙʲʜʘʪ ʩʲʟʜʘʜʝʥʠ? (ʩ ʢʘʢʚʠ ʩʨʝʜʩʪʚʘ) 

- ʦʪʢʲʜʝ ʱʝ ʙʲʜʘʪ ʚʟʝʪʠ ʤʘʪʝʨʠʘʣʠ? 

- ʩ ʢʦʠ ʧʨʦʛʨʘʤʠ ʱʝ ʩʝ ʦʙʨʘʙʦʪʚʘʪ? 

ɺʪʦʨʠʷʪ ʝʪʘʧ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʦʪʜʝʣʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ 
ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʜʠʟʘʡʥʘ ʥʘ ʢʨʘʡʥʠʷ ʧʨʦʜʫʢʪ. ʅʘ ʦʙʫʯʘʝʤʠʪʝ ʧʨʝʜʩʪʦʠ ʜʘ ʩʝ 
ʠʟʧʨʘʚʷʪ ʩʨʝʱʫ ʧʨʦʙʣʝʤʠ, ʟʘ ʢʦʠʪʦ ʚʩʝ ʦʱʝ ʥʷʤʘʪ ʦʧʠʪ. ʊʦʚʘ ʦʙʠʢʥʦʚʝʥʦ ʝ 
ʤʦʪʠʚʘʮʠʷʪʘ ʜʘ ʩʝ ʥʘʫʯʠ ʥʦʚʦʪʦ, ʟʘ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʠʜʝʷʪʘ. 

ʇʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʮʷʣʦʩʪʥʘʪʘ ʚʠʟʠʷ ʠ ʜʠʟʘʡʥ ʥʘ ʧʨʦʝʢʪʘ ʩʝ ʨʘʟʚʠʚʘ 
ʪʚʦʨʯʝʩʢʦʪʦ ʤʠʩʣʝʥʝ ʠ ʚʲʦʙʨʘʞʝʥʠʝ ʥʘ ʚʩʝʢʠ ʫʯʝʥʠʢ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠʤʘʪ ʚʦʜʝʱʘ ʨʦʣʷ ʧʨʠ ʦʬʦʨʤʷʥʝ ʥʘ ʠʜʝʠʪʝ ʠ ʜʠʟʘʡʥʘ ʥʘ 
ʦʪʜʝʣʥʠʪʝ ʯʘʩʪʠ ʠ ʥʘ ʮʷʣʘʪʘ ʢʦʤʧʦʟʠʮʠʷ ʚ ʝʣʝʢʪʨʦʥʝʥ ʚʠʜ, ʥʦ ʟʥʘʯʝʥʠʝ 
ʦʢʘʟʚʘʪ ʠ ʥʘʣʠʯʥʘʪʘ ʪʝʭʥʠʯʝʩʢʘ, ʪʝʭʥʦʣʦʛʠʯʥʘ ʠ ʩʦʬʪʫʝʨʥʘ ʙʘʟʘ. 

ɺ ʪʨʝʪʠʷ ʝʪʘʧ ʩʝ ʦʬʦʨʤʷ (ʟʘʚʲʨʰʚʘ) ʮʷʣʦʩʪʥʘʪʘ ʚʠʟʠʷ ʥʘ ʧʨʦʝʢʪʘ ʠ ʩʝ 
ʧʨʝʜʩʪʘʚʷʪ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʝʛʦ. ʇʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʧʨʦʜʫʢʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ: 

- ʚʲʪʨʝʰʥʦ ï ʧʨʝʜ ʩʲʫʯʝʥʠʮʠʪʝ ʠ ʫʯʠʪʝʣʷ ʢʦʦʨʜʠʥʘʪʦʨ ʥʘ ʧʨʦʝʢʪʘ; 

- ʧʫʙʣʠʯʥʦ ï ʦʩʚʝʥ ʩʲʫʯʝʥʠʮʠʪʝ ʠ ʫʯʠʪʝʣʷ ʢʦʦʨʜʠʥʘʪʦʨ, ʥʘ ʧʨʝʟʝʥʪʠʨʘʥʝʪʦ 
ʥʘ ʢʨʘʡʥʠʷ ʧʨʦʜʫʢʪ ʧʨʠʩʲʩʪʚʘʪ ʠ ʛʦʩʪʠ; 
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- ʧʲʨʚʦ ʚʪ̡ʨʝʰʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʠ ʩʣʝʜ ʪʦʚʘ ʧʫʙʣʠʯʥʦ ï ʪʦʚʘ ʧʨʝʜʧʦʣʘʛʘ 
ʧʲʨʚʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʪ ʧʨʝʜ ʫʯʠʪʝʣʷ ʢʦʦʨʜʠʥʘʪʦʨ ʠ ʯʘʢ 
ʩʣʝʜ ʪʦʚʘ ʧʨʝʜ ʰʠʨʦʢʘ ʧʫʙʣʠʢʘ ʥʘ ʅʘʮʠʦʥʘʣʥʠʪʝ ʩʲʩʪʝʟʘʥʠʷ ʧʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʛʨʘʜ ʄʦʥʪʘʥʘ, ʛʨʘʜ ɹʣʘʛʦʝʚʛʨʘʜ ʠ ʛʨʘʜ 
ɼʝʚʠʥ. 

ɿʘ ʫʩʧʝʰʥʦʪʦ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʮʝʣʠʷ ʧʨʦʮʝʩ ʚʘʞʥʘ ʨʦʣʷ ʠʤʘʪ ʫʯʠʪʝʣʠʪʝ 
ʢʦʦʨʜʠʥʘʪʦʨʠ, ʢʦʠʪʦ ʩ ʫʤʝʥʠʷʪʘ ʠ ʝʥʪʫʩʠʘʟʤʘ ʩʠ ʦʨʛʘʥʠʟʠʨʘʪ ʠ ʥʘʧʨʘʚʣʷʚʘʪ 
ʨʘʙʦʪʘʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʪʘʢʘ, ʯʝ ʪʝ ʜʘ ʤʦʛʘʪ ʜʘ ʩʲʟʜʘʜʘʪ ʩʚʦʡ ʟʘʚʲʨʰʝʥ 
ʧʨʦʜʫʢʪ, ʜʘ ʨʘʙʦʪʷʪ ʚ ʥʝʪʨʘʜʠʮʠʦʥʥʘ ʩʠʪʫʘʮʠʷ, ʜʘ ʧʨʠʣʘʛʘʪ ʠʥʦʚʘʮʠʦʥʥʠ 
ʤʝʪʦʜʠ ʥʘ ʨʘʙʦʪʘ. 

ʇʦʩʣʝʜʥʠʷʪ ʝʪʘʧ ʩʝ ʠʟʨʘʟʷʚʘ ʚ ʜʦʢʫʤʝʥʪʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʨʘʙʦʪʘ ʧʦ 
ʧʨʦʝʢʪʘ ʧʦʨʪʬʦʣʠʦ (ʧʘʧʢʘ ʥʘ ʧʨʦʝʢʪʘ), ʢʦʝʪʦ ʚʢʣʶʯʚʘ ʚʩʠʯʢʠ ʨʘʙʦʪʥʠ 
ʤʘʪʝʨʠʘʣʠ. 

ʉʞʠʬʤʫʙʫʡ ʡ ʙʦʙʤʡʠ 

ʀʟʣʦʞʝʥʦʪʦ ʚ ʜʦʢʣʘʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʰʝʩʪ ʧʦʨʝʜʥʠ 
ʛʦʜʠʥʠ ʚ ʯʘʩʦʚʝ ʟʘ ʩʚʦʙʦʜʥʦʠʟʙʠʨʘʝʤʘ ʧʦʜʛʦʪʦʚʢʘ ʚ ʇʨʦʬʝʩʠʦʥʘʣʥʘ ʛʠʤʥʘʟʠʷ 
ʧʦ ʝʣʝʢʪʨʦʪʝʭʥʠʢʘ ʠ ʝʣʝʢʪʨʦʥʠʢʘ ʛʨʘʜ ʇʣʦʚʜʠʚ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʥʘʜʤʠʥʘʭʘ ʦʯʘʢʚʘʥʠʷʪʘ ʜʦʨʠ ʥʘ ʩʘʤʠʪʝ ʫʯʝʥʠʮʠ. ʆʪ 2006 
ʛʦʜʠʥʘ ʧʨʠ ʫʯʘʩʪʠʝʪʦ ʥʘ ʥʘʰʠ ʫʯʝʥʠʮʠ ʚ ʅʘʮʠʦʥʘʣʥʠ ʩʲʩʪʝʟʘʥʠʷ ʧʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʨʘʡʥʠʪʝ ʢʣʘʩʠʨʘʥʠʷ ʚʠʥʘʛʠ ʠʤʘʤʝ ʢʣʘʩʠʨʘʥʠ 
ʧʨʦʝʢʪʠ ʚ ʊʆʇ 3, ʘ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʛʦʜʠʥʠ ʠ ʧʲʨʚʠ ʤʝʩʪʘ ʚ ʩʲʩʪʝʟʘʥʠʷʪʘ ʚ 
ʛʨʘʜ ɼʝʚʠʥ. 

ʋʯʝʥʠʮʠʪʝ ʨʘʙʦʪʷʪ ʩ ʛʦʣʷʤ ʝʥʪʫʩʠʘʟʲʤ ʠ ʦʪʛʦʚʦʨʥʦʩʪ, ʢʘʪʦ ʚ ʢʨʘʡʥʘ ʩʤʝʪʢʘ 
ʩʝ ʧʦʣʫʯʘʚʘʪ ʤʥʦʛʦ ʜʦʙʨʠ ʧʨʦʜʫʢʪʠ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ï 
ʙʨʦʰʫʨʠ ʟʘ ʫʯʠʣʠʱʝ, ʙʨʦʰʫʨʠ ʥʘ ʪʝʤʘ Ăɿʝʣʝʥʘ ʧʣʘʥʝʪʘñ, ʧʣʘʢʘʪʠ ʟʘ ʫʯʠʣʠʱʝ, 
ʫʯʠʣʠʱʝʥ ʚʝʩʪʥʠʢ, ʧʨʝʟʝʥʪʘʮʠʠ ʟʘ 50-ʛʦʜʠʰʥʠʷ ʶʙʠʣʝʡ ʥʘ ʫʯʠʣʠʱʝʪʦ, 
ʫʯʠʣʠʱʝʥ ʩʘʡʪ ʠ ʩʘʡʪʦʚʝ ʥʘ ʨʘʟʣʠʯʥʠ ʪʝʤʠ. 

ʀʙʣʤʷʰʞʦʡʞ 

ʇʦʣʟʠʪʝ ʦʪ ʨʘʙʦʪʘʪʘ ʧʦ ʧʨʦʝʢʪʠʪʝ ʩʝ ʠʟʨʘʟʷʚʘʪ ʚ ʩʣʝʜʥʠʪʝ ʘʩʧʝʢʪʠ: 

- ʥʘʨʘʩʪʚʘʪ ʧʦʟʥʘʥʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʫʣʪʠʤʝʜʠʡʥʠʷ 
ʩʦʬʪʫʝʨ ʠ ʭʘʨʜʫʝʨ ʠ ʧʨʠ ʨʝʰʘʚʘʥʝ ʥʘ ʪʝʭʥʠʯʝʩʢʠʪʝ ʧʨʦʙʣʝʤʠ, ʢʦʛʘʪʦ ʪʝ 
ʚʲʟʥʠʢʥʘʪ ʚ ʧʨʦʮʝʩʘ ʥʘ ʨʘʙʦʪʘ; 

- ʫʚʝʣʠʯʘʚʘʪ ʩʝ ʟʥʘʥʠʷʪʘ ʠ ʢʦʤʧʝʪʝʥʮʠʠʪʝ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʚ 
ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʫʯʝʥʠʮʠʪʝ ʧʨʠʜʦʙʠʚʘʪ, ʟʘʪʚʲʨʜʷʚʘʪ ʠ ʫʚʝʣʠʯʘʚʘʪ ʩʚʦʠʪʝ 
ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʚʲʚʝʞʜʘʥʝ ʠ ʬʦʨʤʘʪʠʨʘʥʝ ʥʘ ʪʝʢʩʪ, ʩʢʘʥʠʨʘʥʝ ʠ ʩʲʟʜʘʚʘʥʝ 
ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ (ʩʥʠʤʢʠ, ʬʦʪʦʩʠ, ʦʙʨʘʟʠ) ʠ ʪʷʭʥʦʪʦ ʨʝʜʘʢʪʠʨʘʥʝ ʩʲʩ 
ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʩʦʬʪʫʝʨ, ʚʛʨʘʞʜʘʥʝ ʥʘ ʘʥʠʤʘʮʠʷ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʚʨʲʟʢʠ 
ʤʝʞʜʫ ʝʣʝʤʝʥʪʠʪʝ; 
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- ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʦʧʠʪ ʧʨʠ ʧʨʝʜʩʪʘʚʷʥʝ ʠ ʟʘʱʠʪʘ ʥʘ ʩʦʙʩʪʚʝʥʠ ʧʦʟʠʮʠʠ ʠ ʪʝʟʠ; 

- ʩʲʟʜʘʚʘʥʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʨʘʙʦʪʘʪʘ ʧʦ ʧʨʦʝʢʪʘ, ʦʧʠʩʚʘʥʝ ʥʘ 
ʧʨʦʝʢʪʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʧʨʝʜʩʪʘʚʷʥʝ ʠ ʟʘʱʠʪʘ ʥʘ ʛʦʪʦʚʠʷ ʧʨʦʜʫʢʪ. 

ʈʘʙʦʪʘʪʘ ʧʦ ʧʨʦʝʢʪʠ ʚ ʫʯʠʣʠʱʝ ʝ ʥʝʪʨʘʜʠʮʠʦʥʝʥ ʥʘʯʠʥ ʥʘ ʦʙʫʯʝʥʠʝ, ʢʦʡʪʦ 
ʨʘʟʢʨʠʚʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʠ ʦʚʣʘʜʷʚʘʥʝ ʥʘ ʫʤʝʥʠʷ ʠ 
ʢʘʯʝʩʪʚʘ ʢʘʪʦ: ʩʘʤʦʩʪʦʷʪʝʣʥʦʩʪ, ʮʝʣʝʫʩʪʨʝʤʝʥʦʩʪ, ʜʠʩʮʠʧʣʠʥʠʨʘʥʦʩʪ, 
ʪʚʦʨʯʝʩʢʦ ʤʠʩʣʝʥʝ, ʦʪʛʦʚʦʨʥʦʩʪ ʠ ʫʚʝʨʝʥʦʩʪ ʚ ʩʦʙʩʪʚʝʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ. 
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ʈʝʟʶʤʝ: NP-Complete ʧʨʦʙʣʝʤʠ ʩʘ ʢʣʘʩ ʦʪ ʟʘʜʘʯʠ, ʥʘ ʢʦʠʪʦ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ 
ʥʘʤʝʨʝʥʦ ʦʧʪʠʤʘʣʥʦ ʨʝʰʝʥʠʝ ʟʘ ʨʘʟʫʤʥʦ ʚʨʝʤʝ. ɽʜʠʥ ʪʘʢʲʚ ʧʨʦʙʣʝʤ ʝ 
ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʯʘʩʦʚʝʪʝ ʚ ʫʯʠʣʠʱʘʪʘ. ʀʤʘ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ 
ʜʘ ʙʲʜʘʪ ʚʟʝʪʠ ʧʨʝʜʚʠʜ. ʅʘʧʨʠʤʝʨ ʚ ʝʜʥʘ ʩʪʘʷ ʥʝ ʤʦʞʝ ʜʘ ʠʤʘ ʧʦʚʝʯʝ ʫʯʝʥʠʮʠ ʦʪ 
ʢʦʣʢʦʪʦ ʤʝʩʪʘ. ɼʨʫʛ ʧʨʠʤʝʨ ʝ ʚʲʚ ʚʩʷʢʦ ʝʜʥʦ ʫʯʠʣʠʱʝ ʠʤʘ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ 
ʢʦʤʧʶʪʲʨʥʠ ʟʘʣʠ ʠ ʚʲʚ ʚʩʝʢʠ ʝʜʠʥ ʯʘʩ ʤʦʞʝ ʜʘ ʠʤʘ ʥʘʡ-ʤʥʦʛʦ ʪʦʣʢʦʚʘ ʢʣʘʩʘ, ʢʦʠʪʦ 
ʜʘ ʢʘʨʘʪ ʀʊ ʠʣʠ ʠʥʬʦʨʤʘʪʠʢʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʧʣʘʥʦʚʠ ʟʘʜʘʯʠ, ʦʧʪʠʤʠʨʘʥʝ, ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʫʯʝʙʥʠ ʯʘʩʦʚʝ 

ɻʳʛʞʝʞʦʡʞ 

NP-Complete ʧʨʦʙʣʝʤʠ ʩʘ ʚʠʜ ʦʧʪʠʤʠʟʘʮʠʦʥʥʠ ʟʘʜʘʯʠ, ʥʘ ʢʦʠʪʦ ʥʝ ʤʦʞʝ ʜʘ 
ʙʲʜʝ ʥʘʤʝʨʝʥʦ ʦʧʪʠʤʘʣʥʦ ʨʝʰʝʥʠʝ ʟʘ ʨʘʟʫʤʥʦ ʚʨʝʤʝ, ʥʦ ʤʥʦʛʦ ʙʲʨʟʦ ʤʦʞʝ ʜʘ 
ʩʝ ʧʨʦʚʝʨʠ ʜʘʣʠ ʜʘʜʝʥʦ ʨʝʰʝʥʠʝ ʝ ʧʨʠʝʤʣʠʚʦ. ɺʨʝʤʝʪʦ, ʢʦʝʪʦ ʝ ʥʫʞʥʦ ʟʘ 
ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʜʘʜʝʥ ʧʨʦʙʣʝʤ ʨʘʩʪʝ ʤʥʦʛʦ ʙʲʨʟʦ ʩ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʩʣʦʞʥʦʩʪʪʘ 
ʥʘ ʧʨʦʙʣʝʤʘ. ʆʙʠʢʥʦʚʝʥʦ, ʚʩʝʢʠ ʝʜʠʥ ʪʘʢʲʚ ʧʨʦʙʣʝʤ ʠʤʘ ʤʥʦʞʝʩʪʚʦ 
ʧʨʠʝʤʣʠʚʠ ʨʝʰʝʥʠʷ, ʥʦ ʩʘʤʦ ʝʜʥʦ ʠʣʠ ʥʷʢʦʣʢʦ ʥʘ ʙʨʦʡ ʦʧʪʠʤʘʣʥʠ ʨʝʰʝʥʠʷ. 
ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ Brute-Force ʘʣʛʦʨʠʪʲʤ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʚʩʷʢʘ ʚʲʟʤʦʞʥʘ 
ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʟʘʜʘʜʝʥʠʪʝ ʫʩʣʦʚʠʷ ʥʝ ʝ ʜʦʙʲʨ ʥʘʯʠʥ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ 
ʦʧʪʠʤʘʣʥʦ ʨʝʰʝʥʠʝ.  

Drools ʚʲʚʝʞʜʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʫʥʠʬʠʮʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʣʦʛʠʢʘʪʘ (Business 
Logic integration Platform), ʢʦʷʪʦ ʧʨʝʜʦʩʪʘʚʷ ʝʜʠʥʥʘ ʠʥʪʝʛʨʠʨʘʥʘ ʧʣʘʪʬʦʨʤʘ ʟʘ 
ʧʨʘʚʠʣʘ (rules), ʨʘʙʦʪʥʠ ʧʨʦʮʝʩʠ (workflows) ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʲʙʠʪʠʷ ʚ ʨʝʘʣʥʦ 
ʚʨʝʤʝ (complex event processing). 

Drools ʩʝ ʩʲʩʪʦʠ ʦʪ 5 ʤʦʜʫʣʘ: Drools Expert, Drools Planner, Drools Fusion, 
Drools Guvnor ʠ jBPM 5. ɺ ʪʝʢʫʱʠʷ ʧʨʦʝʢʪ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʩʘʤʦ ʧʲʨʚʠʪʝ ʜʚʘ. 

Drools Expert ʧʦʟʚʦʣʷʚʘ ʠʟʥʘʩʷʥʝʪʦ ʥʘ ʣʦʛʠʢʘʪʘ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʧʦʜ 
ʬʦʨʤʘʪʘ ʥʘ ʧʨʘʚʠʣʘ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʝʣʠʤʠʥʠʨʘ ʪ.ʥʘʨ. ĂSpaghetti codeñ, 
ʧʨʠʣʦʞʝʥʠʝʪʦ ʩʪʘʚʘ ʤʥʦʛʦ ʧʦ-ʛʲʚʢʘʚʦ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʧʦʩʣʝʜʚʘʱʠ ʧʨʦʤʝʥʠ.  
ʊʝʟʠ ʧʨʘʚʠʣʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʦʤʝʥʷʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 
ʧʨʦʛʨʘʤʘʪʘ. Drools Expert ʝ ʙʘʟʠʨʘʥ ʥʘ ʦʙʝʢʪʥʦ ʦʨʠʝʥʪʠʨʘʥʘ ʤʦʜʠʬʠʢʘʮʠʷ ʥʘ 
Rete ʘʣʛʦʨʠʪʲʤʘ. 

Drools Planner ʝ ʩʠʩʪʝʤʘ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʚʩʷʢʘʢʚʠ NP-Complete ʧʨʦʙʣʝʤʠ. 
ɺ Drools Planner ʩʘ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠ ʤʥʦʞʝʩʪʚʦ ʘʣʛʦʨʠʪʤʠ ʢʘʪʦ Tabu Search, 
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Simulated Annealing ʠ ʜʨʫʛʠ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʨʝʰʝʥʠʝ ʥʘ ʜʘʜʝʥ ʧʨʦʙʣʝʤ ʟʘ 
ʦʙʦʟʨʠʤʦ ʢʨʘʪʢʦ ʚʨʝʤʝ. 

ɽʜʠʥ ʪʘʢʲʚ ʧʨʦʙʣʝʤ ʝ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʫʯʝʙʥʠʪʝ ʯʘʩʦʚʝ ʚ ʫʯʠʣʠʱʘʪʘ. 
ʀʤʘ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʚʟʝʪʠ ʧʨʝʜʚʠʜ. ʅʘʧʨʠʤʝʨ ʚ 
ʝʜʥʘ ʩʪʘʷ ʥʝ ʤʦʞʝ ʜʘ ʠʤʘ ʧʦʚʝʯʝ ʫʯʝʥʠʮʠ ʦʪ ʢʦʣʢʦʪʦ ʤʝʩʪʘ. ɼʨʫʛ ʧʨʠʤʝʨ ʝ ʚʲʚ 
ʚʩʷʢʦ ʝʜʥʦ ʫʯʠʣʠʱʝ ʠʤʘ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ ʢʦʤʧʶʪʲʨʥʠ ʟʘʣʠ ʠ ʚʲʚ ʚʩʝʢʠ 
ʝʜʠʥ ʯʘʩ ʤʦʞʝ ʜʘ ʠʤʘ ʥʘʡ-ʤʥʦʛʦ ʪʦʣʢʦʚʘ ʢʣʘʩʘ, ʢʦʠʪʦ ʜʘ ʠʟʫʯʘʚʘʪ ʀʊ ʠʣʠ 
ʠʥʬʦʨʤʘʪʠʢʘ. 

ʏʞʤʡ 

- ʎʝʣʪʘ ʥʘ ʧʨʦʝʢʪʘ ʝ ʜʘ ʫʣʝʩʥʠ ʘʜʤʠʥʠʩʪʨʘʮʠʷʪʘ ʥʘ ʫʯʠʣʠʱʘʪʘ ʧʨʠ 
ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ. 

- ɼʘ ʩʝ ʩʲʟʜʘʜʝ ʦʥʣʘʡʥ ʫʩʣʫʛʘ, ʢʦʷʪʦ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥʘ ʦʪ ʫʯʠʣʠʱʘʪʘ ʟʘ 
ʦʧʪʠʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʯʘʩʦʚʝʪʝ. 

ʇʪʦʧʛʦʡ ʞʫʙʨʡ ʛ ʩʞʙʤʡʠʡʩʙʦʞʫʧ ʦʙ ʨʩʧʞʣʫʙ 

1. ʉʲʟʜʘʚʘʥʝ ʥʘ ʤʦʜʝʣ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ. 

2. ʂʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ ʚ Drools Planner ʠ ʩʪʲʧʢʠʪʝ, ʢʦʠʪʦ ʪʝ ʪʨʷʙʚʘ 
ʜʘ ʧʨʝʜʧʨʠʝʤʘʪ ʧʨʠ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʘʪʘ. 

3. ʀʟʛʨʘʞʜʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʠʥʪʝʨʬʝʡʩ. 

4. ʊʝʩʪʚʘʥʝ. 

5. ɼʦʢʫʤʝʥʪʠʨʘʥʝ ʠ ʚʥʝʜʨʷʚʘʥʝ. 

ʆʡʛʧ ʦʙ ʪʤʧʟʦʧʪʫ ʦʙ ʨʩʧʞʣʫʙ 

ʇʨʠ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪʘ ʩʝ ʩʧʨʘʚʠʭ ʩʲʩ ʩʣʝʜʥʠʪʝ ʧʨʦʙʣʝʤʠ:  

1. ʀʟʷʩʥʷʚʘʥʝ ʥʘ ʩʲʱʥʦʩʪʪʘ ʥʘ ʧʨʦʝʢʪʘ. 

2. ʀʟʙʦʨ ʥʘ ʧʨʦʛʨʘʤʥʠ ʩʨʝʜʩʪʚʘ, ʩ ʢʦʠʪʦ ʜʘ ʙʲʜʝ ʨʝʘʣʠʟʠʨʘʥ ʧʨʦʝʢʪʘ. 

3. ʈʘʟʫʯʘʚʘʥʝ ʥʘ ʠʟʙʨʘʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʄʧʜʡʰʞʪʣʧ ʡ ʭʬʦʣʯʡʧʦʙʤʦʧ ʧʨʡʪʙʦʡʞ ʦʙ ʩʞʱʞʦʡʞʫʧ 

ɺ Drools Planner ʚʩʷʢʘ ʚʲʟʤʦʞʥʘ ʢʦʤʙʠʥʘʮʠʷ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʚʲʟʤʦʞʥʦ 
ʨʝʰʝʥʠʝ ʥʘ ʧʨʦʙʣʝʤʘ. ɺʩʷʢʘ ʟʘʜʘʯʘ ʠʤʘ ʦʧʨʝʜʝʣʝʥʠ ʧʜʩʙʦʡʰʞʦʡʸ 
(constraints), ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘʪ. ʆʛʨʘʥʠʯʝʥʠʷʪʘ ʩʝ ʧʠʰʘʪ ʧʦʜ 
ʬʦʨʤʘʪʘ ʥʘ ʧʨʘʚʠʣʘ ʚ Drools Expert. ʀʤʘ ʜʚʘ ʚʠʜʘ ʦʛʨʘʥʠʯʝʥʠʷ: 
ʠʙʝʳʤʟʡʫʞʤʦʡ (hard) ʠ ʦʞʠʙʝʳʤʟʡʫʞʤʦʡ (soft). ɿʘʜʲʣʞʠʪʝʣʥʠʪʝ ʦʛʨʘʥʠʯʝʥʠʷ 
ʩʘ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʥʘʨʫʰʘʚʘʥʠ. ʇʨʠʤʝʨ ʟʘ ʟʘʜʲʣʞʠʪʝʣʥʦ 
ʦʛʨʘʥʠʯʝʥʠʝ ʝ ʩʣʝʜʥʦʪʦ: ʝʜʠʥ ʫʯʠʪʝʣ ʥʝ ʤʦʞʝ ʜʘ ʧʨʝʧʦʜʘʚʘ ʥʘ ʥʷʢʦʣʢʦ ʢʣʘʩʘ 
ʝʜʥʦʚʨʝʤʝʥʥʦ. ɺʲʟʤʦʞʥʠʪʝ ʨʝʰʝʥʠʷ ʩʘ ʧʨʠʝʤʣʠʚʠ, ʪʦʛʘʚʘ ʠ ʩʘʤʦ ʪʦʛʘʚʘ, 
ʢʦʛʘʪʦ ʥʠʪʦ ʝʜʥʦ ʦʪ ʟʘʜʲʣʞʠʪʝʣʥʠʪʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʝ ʝ ʥʘʨʫʰʝʥʦ. 
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ɼʘ ʨʘʟʛʣʝʜʘʤʝ ʛʦʨʝʧʦʩʦʯʝʥʠʷ ʧʨʠʤʝʨ. ʇʨʘʚʠʣʦʪʦ, ʢʦʝʪʦ ʦʩʠʛʫʨʷʚʘ ʪʦʚʘ 
ʦʛʨʘʥʠʯʝʥʠʝ ʜʘ ʥʝ ʙʲʜʝ ʥʘʨʫʰʘʚʘʥʦ ʝ ʩʣʝʜʥʦʪʦ:  

 

rule  "conflictingTeacherTimes"  

 when 

  # Ȱȩ ȫȺȮȳȱ Ȯȭȱȶ ȼɀȱȻȮȴ 
  $teacher  : Teacher()  

 
  # ȺɃɂȮȺȻȫȼȫȩ ȻȩȳɃȫ ɀȩȺ, ȫ ȳȷȲȻȷ ȻȷȰȱ ȼɀȱȻȮȴ 
ȸȹȮȸȷȭȩȫȩ; ȶȩ $hour ȺȮ ȸȹȱȺȫȷɈȫȩ 
  # ȺȻȷȲȶȷȺȻȻȩ ȶȩ ȫȹȮȵȮȻȷ ȫ ȳȷȮȻȷ ȺȮ ȸȹȷȫȮȯȭȩ ɀȩȺȩ, ȩ 
ȶȩ $id ð ID - Ȼȷ ȶȩ ȷȪȮȳȻȩ 

  $sc  : SchoolClass(teachers contains  $teacher, $hour 
: schoolHour, $id : id)  

 

  # ȱ ȺɃɂȮȺȻȫȼȫȩ ȭȹȼȬ ɀȩȺ (Ⱥ ȹȩȰȴȱɀȶȷ ID), ȳȷȲȻȷ ȺȮ 
ȸȹȷȫȮȯȭȩ ȸȹȮȰ ȺɃɂȱɈ ȸȮȹȱȷȭ ȷȻ  

  # ȫȹȮȵȮ ȱ ȫ ȶȮȬȷ ȸȹȮȸȷȭȩȫȩ ȺɃɂȱɈȻ ȼɀȱȻȮȴ 
  $sc2  : SchoolClass(teachers contains  $teacher, 
schoolHour == $hour, id != $id)  

 then  
  # ȭȷȪȩȫɈ ȺȮ ȶȩȹȼɁȮȶȱȮ ȶȩ ȰȩȭɃȴȯȱȻȮȴȶȷȻȷ ȷȬȹȩȶȱɀȮȶȱȮ 

  insertLogical ( new 
IntConstraintOccurrence( "conflictingTeacherTimes" ,  
ConstraintType.NEGATIVE_HARD, $sc, $sc2, $teacher));  

end  
 

ʅʝʟʘʜʲʣʞʠʪʝʣʥʠʪʝ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʥʘʨʫʰʘʚʘʥʠ, ʥʦ ʝ ʟʘ 
ʧʨʝʜʧʦʯʠʪʘʥʝ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ, ʘʢʦ ʝ ʚʲʟʤʦʞʥʦ. ʅʘʧʨʠʤʝʨ: ʟʘ 
ʧʨʝʜʧʦʯʠʪʘʥʝ ʝ ʝʜʠʥ ʢʣʘʩ ʜʘ ʠʤʘ ʥʷʢʦʣʢʦ ʯʘʩʘ ʧʦ ʝʜʠʥ ʠ ʩʲʱ ʧʨʝʜʤʝʪ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ, ʚʤʝʩʪʦ ʜʘ ʢʘʨʘʪ ʧʲʨʚʠ ʠ ʧʦʩʣʝʜʝʥ ʯʘʩ ʧʦ ʪʦʟʠ ʧʨʝʜʤʝʪ. 
ʆʧʪʠʤʘʣʥʠʪʝ ʨʝʰʝʥʠʷ ʩʘ ʪʝʟʠ, ʚ ʢʦʠʪʦ ʚʩʠʯʢʠ ʟʘʜʲʣʞʠʪʝʣʥʠ ʦʛʨʘʥʠʯʝʥʠʷ ʩʘ 
ʩʧʘʟʝʥʠ, ʠ ʤʠʥʠʤʘʣʝʥ ʙʨʦʡ ʦʪ ʥʝʟʘʜʲʣʞʠʪʝʣʥʠʪʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʘ ʥʘʨʫʰʝʥʠ. 

ʇʨʠʤʝʨʲʪ ʜʘʜʝʥ ʧʦ-ʛʦʨʝ ʝ ʟʘʧʠʩʘʥ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 
 

rule  "optimalSchoolClassPlacement"  
 when 

  # Ȯȭȱȶ ȳȴȩȺ ȳȩȹȩ ȭȫȩ ɀȩȺȩ ȸȷ Ȯȭȱȶ ȱ ȺɃɂ ȸȹȮȭȵȮȻ. 
$schoolHour1 ȱ $schoolHour2 

  # Ⱥȩ ȺɃȷȻȫȮȻȶȷ ȫȹȮȵȮȶȩȻȩ, ȫ ȳȷȱȻȷ ȰȩȸȷɀȫȩȻ ȭȩȭȮȶȱȻȮ 
ɀȩȺȷȫȮ 

  SchoolClass($subject  : subject, $grade : grade, 
$schoolHour1 : schoolHour, $id : id)  

  SchoolClass(subject  == $subject, grade == $grade, 
$schoolHour2 : schoolHour, id>$id)  

  # ȱ ȸȹȷȫȮȹɈȫȩȵȮ ȭȩȴȱ ȹȩȰȴȱȳȩȻȩ ȫɃȫ ȫȹȮȵȮȶȩȻȩ ȶȩ 
ȭȫȩȻȩ ɀȩȺȩ Ȯ ȸȷȫȮɀȮ ȷȻ 1, ȻȷȮȺȻ ȭȫȩȻȩ  
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  # ɀȩȺȩ  ȶȮ Ⱥȩ ȸȷȺȴȮȭȷȫȩȻȮȴȶȱ 

  eval (Math.abs($schoolHour1.getActualStartTime() -
$schoolHour2.getActualStartTime())>1)  

 then  

  # ȭȷȪȩȫɈ ȺȮ ȶȩȹȼɁȮȶȱȮ, ȳȩȻȷ ȿȮȴȻȩ Ȯ ȹȩȰȴȱȳȩȻȩ ȫɃȫ 
ȫȹȮȵȮȶȩȻȩ ȶȩ ȭȫȩȻȩ ɀȩȺȩ ȭȩ Ȯ  

  # ȵȱȶȱȵȩȴȶȩ, ȩ ȩȳȷ Ȯ ȫɃȰȵȷȯȶȷ ð ȭȩ Ȯ Ȯȭȱȶȱȿȩ 
  insertLogical ( new 
IntConstraintOccurrence( "optimalSchoolClassPlacement" ,  
ConstraintType.NEGATIVE_SOFT, 
Math.abs($schoolHour1.getActualStartTime() -  
$schoolHour2.getActualStartTime())));  

end  
 

ɿʘ ʚʩʷʢʦ ʨʝʰʝʥʠʝ, ʢʦʝʪʦ Drools Planner ʧʨʦʚʝʨʷʚʘ, ʩʝ ʧʨʝʩʤʷʪʘ ʧʯʞʦʣʙ ʦʙ 
ʩʞʱʞʦʡʞʫʧ, ʢʘʪʦ ʚ then ʯʘʩʪʪʘ ʥʘ ʧʨʘʚʠʣʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʟʘʧʠʰʝ ʙʨʦʷʪ ʪʦʯʢʠ, 
ʢʦʠʪʦ ʦʪʥʝʤʘ ʥʘʨʫʰʝʥʠʝʪʦ ʥʘ ʚʩʷʢʦ ʧʨʘʚʠʣʦ. 

ɿʘ ʠʟʙʠʨʘʥʝ ʥʘ ʩʣʝʜʚʘʱʠʷ ʭʦʜ ʩʝ ʠʟʧʦʣʟʚʘ ʢʦʥʬʠʛʫʨʠʨʘʥʠʷ ʘʣʛʦʨʠʪʲʤ, 
ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ Hill Climbing (simple local search), Tabu Search, Simulated 
Annealing, ʢʘʢʪʦ ʠ Brute-Force ʠ Branch and Bound, ʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʧʦʩʣʝʜʥʠʪʝ ʜʚʘ ʘʣʛʦʨʠʪʲʤʘ ʥʝ ʝ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ. ʍʦʜʦʚʝʪʝ ʩʝ ʛʝʥʝʨʠʨʘʪ 
ʧʨʝʜʠ Drools Planner ʜʘ ʟʘʧʦʯʥʝ ʩʚʦʷʪʘ ʨʘʙʦʪʘ. 

ʉʞʙʤʡʠʙʯʡʸ 

ʇʨʠʣʦʞʝʥʠʝʪʦ ʩʝ ʩʲʩʪʦʠ ʦʪ ʥʷʢʦʣʢʦ ʩʣʦʷ: ʙʘʟʘ ʜʘʥʥʠ, ʘʣʛʦʨʠʪʤʠʯʥʘ ʯʘʩʪ ʠ 
ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ.  

ɹʘʟʘʪʘ ʜʘʥʥʠ ʝ ʩʪʘʥʜʘʨʪʝʥ SQL ʩʲʨʚʲʨ ï PostgreSQL. ɿʘ ʜʦʩʪʲʧ ʜʦ ʥʝʷ ʩʝ 
ʠʟʧʦʣʟʚʘ ʩʪʘʥʜʘʨʪʥʠʷ ʟʘ Java EE 6 ORM ï Java Persistence API. 

ɸʣʛʦʨʠʪʤʠʯʥʘʪʘ ʯʘʩʪ ʦʪ ʧʨʠʣʦʞʝʥʠʝʪʦ ʝ ʨʝʘʣʠʟʠʨʘʥʘ ʩ Drools Expert ʠ 
Drools Planner.  

 

ʌʠʛ. 1 
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Drools Expert ʝ rule engine, ʢʦʡʪʦ ʠʤʧʣʝʤʝʥʪʠʨʘ Rete ʘʣʛʦʨʠʪʲʤʘ. ʊʦʡ 
ʠʟʧʲʣʥʷʚʘ ʟʘʜʘʜʝʥʠʪʝ ʧʨʘʚʠʣʘ. 

Rete ʙʤʜʧʩʡʫʳʥʳʫ ʠʤʘ Production Memory, ʢʲʜʝʪʦ ʩʝ ʟʘʨʝʞʜʘʪ ʧʨʘʚʠʣʘʪʘ 
ʠ Working Memory,  ʢʲʜʝʪʦ ʩʝ ʟʘʨʝʞʜʘʪ ʜʘʥʥʠʪʝ (ʬʘʢʪʠʪʝ). Pattern Matcher-ʘ 
ʨʘʙʦʪʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ:  

 

ʌʠʛ. 2 

1. ʅʘ ʙʘʟʘʪʘ ʥʘ ʧʨʘʚʠʣʘʪʘ (rules) ʩʝ ʩʲʟʜʘʚʘ ʤʨʝʞʘ, ʢʦʷʪʦ ʦʧʠʩʚʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʦʪ ʧʨʦʚʝʨʢʠ, ʢʦʠʪʦ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʚʲʨʭʫ ʜʘʥʥʠʪʝ 
(ʬʘʢʪʠʪʝ).  ʊʷ ʩʝ ʩʲʩʪʦʠ ʦʪ ʦʩʝʤ ʚʠʜʘ ʚʲʟʣʠ. ʊʝ ʩʘ: Reet Node, Object Type 
Node, Alpha Node, Join Node, Left Input Adapter Node, Not Node, Eval Node ʠ 
Terminal Node. 
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- Reet Node (ʯʝʨʝʥ ʢʨʲʛ) ʝ ʛʣʘʚʥʠʷʪ ʚʲʟʝʣ ʚ ʤʨʝʞʘʪʘ; ʦʪ ʥʝʛʦ 
ʧʨʦʠʟʪʠʯʘʪ ʚʩʠʯʢʠ ʜʨʫʛʠ ʚʲʟʣʠ. ʆʪ ʪʘʤ ʜʠʨʝʢʪʥʦ ʩʝ ʦʪʠʚʘ ʚ 
ʩʣʝʜʚʘʱʠʷ ʚʠʜ ʚʲʟʝʣ ï Object Type Node. 

- Object Type Node (ʩʠʥʴʦ) ʧʨʦʚʝʨʷʚʘ ʦʪ ʢʘʢʲʚ ʪʠʧ ʝ ʜʘʜʝʥʠʷʪ ʬʘʢʪ. 

- Alpha Node (ʯʝʨʚʝʥʦ) ʧʨʦʚʝʨʷʚʘ ʜʘʜʝʥʦ ʩʚʦʡʩʪʚʦ (property) ʥʘ 
ʜʘʜʝʥ ʦʙʝʢʪ (ʬʘʢʪ). 

- Join Node (ʟʝʣʝʥ ʪʨʘʧʝʮ) ʠ Not Node (ʥʷʤʘ ʛʦ ʥʘ ʢʘʨʪʠʥʢʘʪʘ) ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʟʘ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʜʚʘ ʦʙʝʢʪʘ ʠ ʪʝʭʥʠʪʝ ʩʚʦʡʩʪʚʘ 
(properties). 

- Left Input Adapter Node (ʞʲʣʪʦ) ï ʦʙʠʢʥʦʚʝʥʦ ʦʪ ʣʷʚʘʪʘ ʩʪʨʘʥʘ ʥʘ 
Join Node ʠ Not Node ʩʪʦʠ ʩʧʠʩʲʢ ʦʪ ʦʙʝʢʪʠ, ʢʦʠʪʦ ʩʘ ʩʲʚʧʘʜʥʘʣʠ 
ʚʲʚ ʚʩʠʯʢʠ ʧʨʝʜʭʦʜʥʠ ʧʨʦʚʝʨʢʠ. 

- Terminal Node (ʯʝʨʝʥ ʧʨʘʚʦʲʛʲʣʥʠʢ ʩʲʩ ʟʘʦʙʣʝʥʠ ʢʨʘʠʱʘ) ï ʢʦʛʘʪʦ 
ʜʘʜʝʥʠ ʬʘʢʪʠ ʤʠʥʘʪ ʧʨʝʟ ʤʨʝʞʘʪʘ ʠ ʩʪʠʛʥʘʪ ʜʦ ʝʜʠʥ ʦʪ Terminal 
ʚʲʟʣʠʪʝ ʟʥʘʯʠ, ʯʝ ʚʩʠʯʢʠ ʫʩʣʦʚʠʷ ʥʘ ʜʘʜʝʥʦ ʧʨʘʚʠʣʦ ʩʘ ʠʟʧʲʣʥʝʥʠ.  

2. ɺʩʝʢʠ ʝʜʠʥ ʬʘʢʪ ʦʪ Working Memory-ʪʦ ʩʝ ʧʫʩʢʘ ʠ ʦʙʠʢʘʣʷ ʪʘʟʠ ʤʨʝʞʘ. 

3. ʂʦʛʘʪʦ ʜʘʜʝʥ ʬʘʢʪ ʩʪʠʛʥʝ ʜʦ Join Node ʠʣʠ Not Node, ʢʦʠʪʦ ʦʯʘʢʚʘʪ ʜʚʘ 
ʦʙʝʢʪʘ ʟʘ ʚʭʦʜ, ʪʦʡ ʩʝ ʟʘʧʘʟʚʘ ʚ ʢʝʰ ʧʘʤʝʪ ʠ ʩʪʦʠ ʪʘʤ ʜʦʢʘʪʦ ʦʙʝʢʪʲʪ ʦʪ 
ʜʷʩʥʘʪʘ ʩʪʨʘʥʘ ʥʝ ʩʪʠʛʥʝ ʜʦ ʪʦʟʠ ʚʲʟʝʣ. ʊʘʢʘ ʚʩʝʢʠ ʬʘʢʪ ʙʠʚʘ ʧʫʩʢʘʥ ʧʦ 
ʤʨʝʞʘʪʘ ʩʘʤʦ ʚʝʜʥʲʞ, ʦʩʚʝʥ ʘʢʦ ʥʝ ʙʲʜʘʪ ʥʘʧʨʘʚʝʥʠ ʧʨʦʤʝʥʠ ʧʦ ʥʝʛʦ. 

4. ʇʨʠ ʩʪʠʛʘʥʝ ʜʦ Terminal Node, ʚʩʠʯʢʠ ʫʩʣʦʚʠʷ ʥʘ ʝʜʥʦ ʦʪ ʧʨʘʚʠʣʘʪʘ ʩʘ 
ʠʟʧʲʣʥʝʥʠ ʠ ʪʦʚʘ, ʢʦʝʪʦ ʝ ʚ then ʯʘʩʪʪʘ ʥʘ ʧʨʘʚʠʣʦʪʦ ʱʝ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ. 

Drools Planner ʝ ʪʝʭʥʦʣʦʛʠʷ, ʨʘʟʨʘʙʦʪʝʥʘ ʩʧʝʮʠʘʣʥʦ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ 
ʜʦʙʨʦ ʨʝʰʝʥʠʝ ʥʘ ʧʣʘʥʦʚʘ ʟʘʜʘʯʘ ʚ ʩʨʘʚʥʠʪʝʣʥʦ ʢʨʘʪʢʦ ʚʨʝʤʝ. Drools Planner 
ʢʦʤʙʠʥʠʨʘ ʩʣʦʞʥʠ ʦʧʪʠʤʠʟʘʮʠʦʥʥʠ ʘʣʛʦʨʠʪʤʠ, ʢʘʪʦ Tabu Search ʠ Simulated 
Annealing ʩ ʧʨʝʩʤʷʪʘʥʝʪʦ ʥʘ ʦʮʝʥʢʘ ʥʘ ʜʘʜʝʥʦ ʨʝʰʝʥʠʝ ʯʨʝʟ ʧʨʘʚʠʣʘ ʦʧʠʩʘʥʠ 
ʚ Drools Expert. ʈʝʰʘʚʘʥʝʪʦ ʥʘ ʪʘʢʲʚ ʧʨʦʙʣʝʤ ʝ ʦʙʠʢʥʦʚʝʥʦ ʧʦ-ʪʨʫʜʥʦ ʦʪ 
ʦʯʘʢʚʘʥʦʪʦ, ʟʘʱʦʪʦ ʜʚʘʪʘ ʩʪʘʥʜʘʨʪʥʠ ʤʝʪʦʜʘ ʥʝ ʙʠʭʘ ʩʚʲʨʰʠʣʠ ʨʘʙʦʪʘ: Brute-
Force ʘʣʛʦʨʠʪʲʤʘ ʙʠ ʦʪʥʝʣ ʪʚʲʨʜʝ ʤʥʦʛʦ ʚʨʝʤʝ, ʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʩʨʘʚʥʠʪʝʣʥʦ ʙʲʨʟ ʘʣʛʦʨʠʪʲʤ ʙʠ ʜʦʚʝʣ ʜʦ ʨʝʰʝʥʠʝ, ʢʦʝʪʦ ʝ ʜʘʣʝʯ ʦʪ 
ʦʧʪʠʤʘʣʥʦʪʦ. Drools Planner ʥʘʤʠʨʘ ʜʦʙʨʦ ʨʝʰʝʥʠʝ ʥʘ ʟʘʜʘʯʘʪʘ ʚ ʦʙʦʟʨʠʤʦ 
ʚʨʝʤʝ. 

Tabu Search ʘʣʛʦʨʠʪʲʤʲʪ ʝ ʚʠʜ Local Search, ʠʟʧʦʣʟʚʘʥ ʟʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘ 
ʦʧʪʠʤʠʟʘʮʠʷ. Local Search ʘʣʛʦʨʠʪʤʠʪʝ ʚʟʠʤʘʪ ʜʘʜʝʥʦ ʨʝʰʝʥʠʝ ʠ ʧʨʦʚʝʨʷʚʘʪ 
ʥʝʛʦʚʠʪʝ ʩʲʩʝʜʠ, ʪʦʝʩʪ ʜʨʫʛʠ ʨʝʰʝʥʠʷ, ʢʦʠʪʦ ʩʘ ʧʦʜʦʙʥʠ, ʥʦ ʩ ʝʜʥʘ ʠʣʠ ʜʚʝ 
ʤʘʣʢʠ ʨʘʟʣʠʢʠ, ʩ ʮʝʣ ʜʘ ʥʘʤʝʨʷʪ ʧʦ-ʜʦʙʨʦ ʨʝʰʝʥʠʝ. ɼʦʩʪʘ ʯʝʩʪʦ ʪʝ ʥʘʤʠʨʘʪ 
ʪʘʢʦʚʘ, ʢʦʝʪʦ ʥʝ ʝ ʦʧʪʠʤʘʣʥʦ, ʥʦ ʚʩʠʯʢʠ ʥʝʛʦʚʠ ʩʲʩʝʜʥʠ ʨʝʰʝʥʠʷ ʩʘ ʧʦ-ʣʦʰʠ. 
ʊʦʚʘ ʩʝ ʥʘʨʠʯʘ ʣʦʢʘʣʝʥ ʦʧʪʠʤʫʤ. Tabu Search ʩʝ ʩʧʨʘʚʷ ʩ ʪʦʟʠ ʧʨʦʙʣʝʤ ʢʘʪʦ 
ʠʟʧʦʣʟʚʘ ʩʪʨʫʢʪʫʨʠ ʦʧʠʩʚʘʱʠ ʚʝʯʝ ʨʧʪʞʲʙʛʙʦʡ ʩʞʱʞʦʡʸ. ɸʢʦ ʜʘʜʝʥʦ 
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ʨʝʰʝʥʠʝ ʝ ʧʦʩʝʱʘʚʘʥʦ ʠʣʠ ʝ ʥʘʨʫʰʠʣʦ ʦʧʨʝʜʝʣʝʥʦ ʧʨʘʚʠʣʦ ʪʦ ʝ ʦʟʥʘʯʘʚʘʥʦ 
ʢʘʪʦ ăʫʙʚʬò ʠ ʘʣʛʦʨʠʪʲʤʲʪ ʥʝ ʛʦ ʧʨʦʚʝʨʷʚʘ ʦʪʥʦʚʦ. 

Simulated Annealing ʝ ʘʣʛʦʨʠʪʲʤ ʚʜʲʭʥʦʚʝʥ ʦʪ ʧʨʦʮʝʩʘ ʢʘʣʷʚʘʥʝ ʚ 
ʤʝʪʘʣʫʨʛʠʷʪʘ. ɺʲʚ ʚʩʷʢʘ ʩʪʲʧʢʘ ʘʣʛʦʨʠʪʲʤʘ ʩʝ ʦʧʠʪʚʘ ʜʘ ʟʘʤʝʥʠ ʪʝʢʫʱʦʪʦ 
ʨʝʰʝʥʠʝ ʩʲʩ ʜʨʫʛʦ ʧʨʦʠʟʚʦʣʥʦ ʨʝʰʝʥʠʝ. ɺʝʨʦʷʪʥʦʩʪʪʘ ʥʦʚʦʪʦ ʨʝʰʝʥʠʝ ʜʘ 
ʙʲʜʝ ʠʟʙʨʘʥʦ ʟʘʚʠʩʠ ʦʪ ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʦʮʝʥʢʘʪʘ ʤʫ ʠ ʪʘʟʠ ʥʘ ʧʨʝʜʭʦʜʥʦʪʦ 
ʨʝʰʝʥʠʝ, ʢʘʢʪʦ ʠ ʦʪ ʛʣʦʙʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ T (ʥʘʨʝʯʝʥ Ăʪʝʤʧʝʨʘʪʫʨʘñ), ʢʦʷʪʦ 
ʧʦʩʪʝʧʝʥʥʦ ʥʘʤʘʣʷʚʘ ʩ ʠʟʤʠʥʘʚʘʥʝ ʥʘ ʚʨʝʤʝʪʦ. ʂʦʛʘʪʦ T ʝ ʚʩʝ ʦʱʝ ʛʦʣʷʤʦ 
ʯʠʩʣʦ ʨʝʰʝʥʠʷʪʘ ʩʝ ʠʟʙʠʨʘʪ ʥʘ ʧʦʯʪʠ ʧʨʦʠʟʚʦʣʝʥ ʧʨʠʥʮʠʧ, ʥʦ ʢʦʛʘʪʦ T 
ʜʦʙʣʠʞʘʚʘ ʥʫʣʘʪʘ ʩʝ ʠʟʙʠʨʘʪ ʩʘʤʦ ʨʝʰʝʥʠʷ, ʢʦʠʪʦ ʩʘ ʟʥʘʯʠʪʝʣʥʠ ʧʦʜʦʙʨʝʥʠʷ 
ʥʘʜ ʧʨʝʜʠʰʥʠʪʝ. 

ʇʦʪʨʝʙʠʪʝʣʩʢʠʷ ʠʥʪʝʨʬʝʡʩ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʝ ʠʟʛʨʘʜʝʥ ʦʪʥʦʚʦ ʩʲʩ 
ʩʪʘʥʜʘʨʪʥʠ ʟʘ Java EE 6 ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ Contexts and Dependency Injection 
(CDI) ʠ Java Server Faces 2 (JSF), ʢʘʢʪʦ ʠ ʥʷʢʦʠ ʤʦʜʫʣʠ ʦʪ Seam Framework 3. 

CDI  ʝ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʷʪʦ ʚʲʚʝʞʜʘ ʣʧʦʫʞʣʪʫʞʦ ʥʧʝʞʤ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʢʦʤʧʦʥʝʥʪʠʪʝ ʚ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠ ʪʝʭʥʠʷ ʯʡʣʳʤ ʦʙ ʟʡʛʧʫ (lifecycle). 
ʉʚʲʨʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʦʥʝʥʪʠʪʝ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 
ʧʨʦʛʨʘʤʘʪʘ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʧʦʩʪʠʛʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʪʤʙʚʧ ʪʛʳʩʠʙʦʡ 
ʪʡʪʫʞʥʡ. 

JSF 2 ʝ ʢʦʤʧʦʥʝʥʪʥʘ ʙʠʙʣʠʦʪʝʢʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ 
ʠʥʪʝʨʬʝʡʩʠ. ɿʘʜ ʚʩʝʢʠ ʢʦʤʧʦʥʝʥʪ ʦʪ ʫʝʙ ʩʪʨʘʥʠʮʘʪʘ ʩʪʦʠ ʦʙʝʢʪʝʥ ʢʦʤʧʦʥʝʥʪ 
ʦʪ ʩʪʨʘʥʘʪʘ ʥʘ ʩʲʨʚʲʨʘ. ɺ JSF 2 ʚʝʯʝ ʦʩʥʦʚʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʝ 
Facelets, ʢʦʡʪʦ ʚ ʪʘʟʠ ʚʝʨʩʠʷ ʝ ʚʝʯʝ ʯʘʩʪ ʦʪ ʩʪʘʥʜʘʨʪʘ. 

ʅʘʙʣʝʛʥʘʪʦ ʝ ʩʲʱʦ ʪʘʢʘ ʥʘ AJAX ʠʥʪʝʛʨʘʮʠʷʪʘ. 

1. ʇʨʡʪʙʦʡʞ ʦʙ ʨʩʡʤʧʟʞʦʡʞʫʧ 

ɽʜʠʥ ʢʦʤʧʶʪʲʨ ʧʦʯʪʠ ʚʠʥʘʛʠ ʩʤʷʪʘ ʧʦ-ʙʲʨʟʦ ʠ ʧʨʘʚʠ ʧʦ-ʤʘʣʢʦ ʛʨʝʰʢʠ ʦʪ 
ʯʦʚʝʢ. ʎʝʣʪʘ ʥʘ ʪʦʟʠ ʧʨʦʝʢʪ ʝ ʜʘ ʙʲʜʝ ʩʲʩʪʘʚʝʥʘ ʫʩʣʫʛʘ, ʢʦʷʪʦ ʜʘ ʤʦʞʝ ʜʘ 
ʛʝʥʝʨʠʨʘ ʫʯʝʙʥʘ ʧʨʦʛʨʘʤʘ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠ ʫʩʣʦʚʠʷ. ʆʙʠʢʥʦʚʝʥʦ 
ʘʜʤʠʥʠʩʪʨʘʮʠʷʪʘ ʥʘ ʫʯʠʣʠʱʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʨʘʚʠ ʩ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤʠ 
ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ, ʪʲʡ ʢʘʪʦ ʠʤʘ ʤʥʦʛʦ ʫʩʣʦʚʠʷ, ʢʦʠʪʦ 
ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʧʘʟʝʥʠ. ʅʘʧʨʠʤʝʨ: ʚ ʝʜʥʦ ʫʯʠʣʠʱʝ ʤʦʞʝ ʜʘ ʠʤʘ ʩʘʤʦ ʝʜʠʥ 
ʬʠʟʢʫʣʪʫʨʝʥ ʩʘʣʦʥ ʠʣʠ ʩʘʤʦ ʥʷʢʦʣʢʦ ʥʘ ʙʨʦʡ ʢʦʤʧʶʪʲʨʥʠ ʟʘʣʠ. ɺʲʚ ʚʩʝʢʠ 
ʝʜʠʥ ʤʦʤʝʥʪ ʩʘʤʦ ʝʜʠʥ ʢʣʘʩ ʤʦʞʝ ʜʘ ʢʘʨʘ ʯʘʩ ʚ ʪʝʟʠ ʩʪʘʠ. ɼʨʫʛʠ ʫʩʣʦʚʠʷ, 
ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʩʘ ʥʘʧʨʠʤʝʨ: ʝʜʠʥ ʢʣʘʩ ʥʝ ʤʦʞʝ ʜʘ ʢʘʨʘ 
ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʯʘʩ ʝʜʥʦʚʨʝʤʝʥʥʦ; ʝʜʠʥ ʫʯʠʪʝʣ ʥʝ ʤʦʞʝ ʜʘ ʧʨʝʧʦʜʘʚʘ ʥʘ 
ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʢʣʘʩ ʝʜʥʦʚʨʝʤʝʥʥʦ; ʝʜʥʘ ʩʪʘʷ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʝʪʘ ʦʪ ʜʚʘ 
ʢʣʘʩʘ ʝʜʥʦʚʨʝʤʝʥʥʦ; ʙʨʦʷʪ ʥʘ ʤʝʩʪʘʪʘ ʚ ʝʜʥʘ ʩʪʘʷ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦ-ʤʘʣʢʦ 
ʦʪ ʙʨʦʷ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ ʜʨ.  ʉʲʱʦ ʪʘʢʘ ʤʦʞʝ ʜʘ ʠʤʘ ʠ ʥʝʟʘʜʲʣʞʠʪʝʣʥʠ ʫʩʣʦʚʠʷ 
ʢʘʪʦ ʧʨʝʜʧʦʯʠʪʘʥʠʷ ʥʘ ʜʘʜʝʥ ʫʯʠʪʝʣ ʢʦʛʘ ʜʘ ʠʤʘ ʯʘʩʦʚʝ ʠʣʠ ʢʦʛʘ ʜʘ ʥʷʤʘ 
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ʯʘʩʦʚʝ. ɺʩʠʯʢʠ ʪʝʟʠ ʫʩʣʦʚʠʷ ʩʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠ ʢʘʪʦ ʧʨʘʚʠʣʘ ʚ Drools 
Expert ʠ ʪʝ ʙʠʚʘʪ ʥʘʣʘʛʘʥʠ ʢʘʪʦ ʦʛʨʘʥʠʯʝʥʠʷ ʦʪ Drools Planner. 

ʀʙʣʤʷʰʞʦʡʞ 

ʅʘʤʠʨʘʥʝʪʦ ʥʘ ʦʧʪʠʤʘʣʥʦ ʨʝʰʝʥʠʝ ʥʘ ʜʘʜʝʥ ʧʨʦʙʣʝʤ ʝ ʜʲʣʲʛ ʠ ʪʨʫʜʝʥ 
ʧʨʦʮʝʩ. ʅʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʧʨʝʜʣʘʛʘ ʝʬʠʢʘʩʝʥ ʧʦʜʭʦʜ ʧʨʠ ʨʝʰʘʚʘʥʝʪʦ ʥʘ 
ʪʘʢʲʚ ʪʠʧ ʟʘʜʘʯʠ, ʧʨʠ ʢʦʠʪʦ ʧʨʦʙʣʝʤʲʪ ʝ ʠʟʚʲʥ ʚʩʷʢʘʢʚʦ ʦʯʝʚʠʜʥʦ ʨʝʰʝʥʠʝ, 
ʙʘʟʠʨʘʥʦ ʥʘ ʘʣʛʦʨʠʪʲʤ. Drools ʧʨʝʜʦʩʪʘʚʷ ʤʘʢʩʠʤʘʣʥʘ ʛʲʚʢʘʚʦʩʪ ʧʨʠ 
ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʣʦʛʠʢʘʪʘ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ, ʯʨʝʟ ʥʘʣʘʛʘʥʝ ʥʘ ʧʨʘʚʠʣʘ ʚʲʨʭʫ 
ʬʘʢʪʠʪʝ (ʜʘʥʥʠʪʝ). ʊʦʚʘ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʙʲʨʟʦ ʠ ʝʬʝʢʪʠʚʥʦ 
ʥʘʤʠʨʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʥʘ ʩʣʦʞʥʠ ʦʧʪʠʤʠʟʘʮʠʦʥʥʠ ʟʘʜʘʯʠ, ʢʘʢʚʘʪʦ ʝ ʠ ʮʝʣʪʘ ʥʘ 
ʥʘʩʪʦʷʱʠʷ ʧʨʦʝʢʪ. 

ʄʡʫʞʩʙʫʬʩʙ 

1. ɼʦʢʫʤʝʥʪʘʮʠʷ ʥʘ PostgreSQL: 
http://www.postgresql.org/docs/9.0/interactive/index.html 

2. ɼʦʢʫʤʝʥʪʘʮʠʷ ʥʘ JPA:  

¶ API: http://docs.oracle.com/javaee/6/api/javax/persistence/package-summary.html 

¶ Guide: http://docs.jboss.org/hibernate/core/4.0/devguide/en-US/html_single/ 

3. ɼʦʢʫʤʝʥʪʘʮʠʷ ʥʘ CDI: 

¶ API: http://docs.jboss.org/cdi/api/latest/ 

¶ Guide:  http://docs.jboss.org/weld/reference/latest/en-US/html_single/ 

4. ɼʦʢʫʤʝʥʪʘʮʠʷ ʥʘ JSF 

¶ API: http://javaserverfaces.java.net/nonav/docs/2.1/ 

5. ɼʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʩʣʝʜʥʠʪʝ Seam Framework ʤʦʜʫʣʠ: 

¶ Seam Solder:  

¶ API: http://docs.jboss.org/seam/3/3.1.0.Final/api/ 

¶ Guide: http://docs.jboss.org/seam/3/3.1.0.Final/reference/en-US/html/pt01.html 

¶ Seam Faces: 

¶ API: http://docs.jboss.org/seam/3/faces/latest/api/ 

¶ Guide: http://docs.jboss.org/seam/3/faces/latest/reference/en-US/html/ 

6. ɼʦʢʫʤʝʥʪʘʮʠʷ ʥʘ Drools Expert:  

¶ http://docs.jboss.org/drools/release/5.4.0.Beta2/drools-expert-
docs/html_single/index.html 

7. ʆʙʷʩʥʝʥʠʷ ʥʘ Rete ʘʣʛʦʨʠʪʲʤʘ: 

¶ https://en.wikipedia.org/wiki/Rete_algorithm 

¶ http://drdobbs.com/architecture-and-design/184405218 

http://docs.jboss.org/cdi/api/latest/
http://javaserverfaces.java.net/nonav/docs/2.1/
http://docs.jboss.org/seam/3/faces/latest/api/
http://docs.jboss.org/seam/3/faces/latest/reference/en-US/html/
http://docs.jboss.org/drools/release/5.4.0.Beta2/drools-expert-docs/html_single/index.html
http://docs.jboss.org/drools/release/5.4.0.Beta2/drools-expert-docs/html_single/index.html
https://en.wikipedia.org/wiki/Rete_algorithm
http://drdobbs.com/architecture-and-design/184405218
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8. ɼʦʢʫʤʝʥʪʘʮʠʷ ʥʘ Drools Planner:  

¶ http://docs.jboss.org/drools/release/5.4.0.Beta2/drools-planner-
docs/html_single/index.html 

9. ʆʙʷʩʥʝʥʠʷ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ: 

¶ Tabu Search: https://en.wikipedia.org/wiki/Tabu_search 

¶ Simulated Annealing: 

¶ https://en.wikipedia.org/wiki/Simulated_annealing 

¶ http://www.mit.edu/~dbertsim/papers/Optimization/Simulated%20annealing.pdf 

10. ɼʦʢʫʤʝʥʪʘʮʠʷ ʥʘ build-ʩʠʩʪʝʤʘʪʘ Maven: https://maven.apache.org/guides/getting-
started/index.html 

 

SOLVING NP-COMPLETE PROBLEMS WITH DROOLS 

Atanas Rosenov Gospodinov 

atanas@rakursy.com 

Abstract: Planning problems are a class of problems, for which it is impossible to find an 
optimal solution in reasonable time. Planning problems are usually NP-Complete. One such 
problem is scheduling classes at schools. There are many factors that come into play. For 
example: a room cannot have less seats than students during any class. Another example is 
that every school has a fixed number of computer rooms and at any one time there can only 
be that many grades that have IT or informatics. 

http://docs.jboss.org/drools/release/5.4.0.Beta2/drools-planner-docs/html_single/index.html
http://docs.jboss.org/drools/release/5.4.0.Beta2/drools-planner-docs/html_single/index.html
https://en.wikipedia.org/wiki/Tabu_search
https://en.wikipedia.org/wiki/Simulated_annealing
http://www.mit.edu/~dbertsim/papers/Optimization/Simulated%20annealing.pdf
https://maven.apache.org/guides/getting-started/index.html
https://maven.apache.org/guides/getting-started/index.html
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ʃʁʆɽʇCMS 

ʊʝʦʜʦʨ ʉʪʦʷʥʦʚ ʎʚʝʪʢʦʚ  

ʆʄɻ Ăɸʢʘʜ. ʂʠʨʠʣ ʇʦʧʦʚò, ʇʣʦʚʜʠʚ ; support@kyndocms.com 

ʈʝʟʶʤʝ: KyndoCMS ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ, ʢʦʷʪʦ 
ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʥʘʧʲʣʥʦ ʟʘʚʲʨʰʝʥ ʩʘʡʪ ʟʘ ʦʪʨʠʮʘʪʝʣʥʦ ʚʨʝʤʝ. ʊʷ ʝ 
ʧʝʨʬʝʢʪʝʥ ʠʟʙʦʨ ʟʘ ʚʩʝʢʠ ʬʠʨʤʝʥ, ʣʠʯʝʥ ʠʣʠ ʢʦʨʧʦʨʘʪʠʚʝʥ ʩʘʡʪ. ʉʠʩʪʝʤʘʪʘ 
ʧʨʠʪʝʞʘʚʘ ʠʥʪʫʠʪʠʚʝʥ ʜʠʟʘʡʥ, ʯʨʝʟ ʢʦʡʪʦ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʘʡʪ ʝ ʜʝʪʩʢʘ ʠʛʨʘ. 
KyndoCMS ʝ ʠʟʛʨʘʜʝʥ ʯʨʝʟ ʥʘʡ-ʢʘʯʝʩʪʚʝʥʠʪʝ ʠ ʫʜʦʙʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʫʝʙ ʧʨʠʣʦʞʝʥʠʷ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: kyndocms, ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ, cms, content 
management system 

ʏʞʤʡ 

ʎʝʣʪʘ ʥʘ ʂʠʥʜʦCMS ʝ ʜʘ ʥʘʧʨʘʚʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʫʝʙ ʩʘʡʪʦʚʝ ʣʝʩʥʦ ʠ 
ʙʲʨʟʦ. ʉʠʩʪʝʤʘʪʘ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʭʦʨʘ, ʢʦʠʪʦ ʠʩʢʘʪ ʜʘ ʠʟʛʨʘʜʷʪ ʩʚʦʡ ʫʝʙ 
ʩʘʡʪ, ʥʦ ʥʷʤʘʪ ʥʝʦʙʭʦʜʠʤʠʪʝ ʧʦʟʥʘʥʠʷ. ʏʨʝʟ ʥʝʷ ʪʝ ʱʝ ʤʦʛʘʪ ʜʘ ʛʦ ʥʘʧʨʘʚʷʪ 
ʩʘʤʦ ʩ ʧʦʤʦʱʪʘ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʩʢʠʷ ʧʘʥʝʣ, ʢʦʡʪʦ ʧʨʝʜʣʘʛʘ ʧʨʠʷʪʝʥ ʠ 
ʠʥʪʫʠʪʠʚʝʥ ʜʠʟʘʡʥ. ʉʠʩʪʝʤʘʪʘ ʝ ʧʝʨʬʝʢʪʥʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʣʠʯʥʠ ʠʣʠ 
ʬʠʨʤʝʥʠ ʩʘʡʪʦʚʝ. ʊʦʚʘ ʝ ʧʲʨʚʘʪʘ ʚʝʨʩʠʷ ʥʘ ʂʠʥʜʦCMS, ʢʦʷʪʦ ʩʲʜʲʨʞʘ ʥʘʡ-
ʦʩʥʦʚʥʠʪʝ ʬʫʥʢʮʠʠ ʟʘ ʝʜʥʘ ʪʘʢʘʚʘ ʩʠʩʪʝʤʘ. ʀʤʘʤ ʤʥʦʛʦ ʠʜʝʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 
ʧʨʦʝʢʪʘ, ʢʦʠʪʦ ʩʤʷʪʘʤ ʜʘ ʨʘʟʚʠʷ ʚ ʥʷʢʦʷ ʦʪ ʩʣʝʜʚʘʱʠʪʝ ʚʝʨʩʠʠ. 

ʆʡʛʧ ʦʙ ʪʤʧʟʦʧʪʫ ʦʙ ʨʩʧʞʣʫʙ 

ɿʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʂʠʥʜʦCMS ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʠʥʦʚʘʪʠʚʥʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ 
HTML5 ʠ CSS3, ʚʲʧʨʝʢʠ, ʯʝ ʪʝ ʥʝ ʩʝ ʧʦʜʜʲʨʞʘʪ ʦʪ ʩʪʘʨʠʪʝ ʙʨʘʫʟʲʨʠ, 
ʩʠʩʪʝʤʘʪʘ ʩʝ ʚʠʟʫʘʣʠʟʠʨʘ ʜʦʩʪʘ ʜʦʙʨʝ ʠ ʥʘ ʪʷʭ. ʀʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʂʠʥʜʦCMS 
ʯʨʝʟ CodeIgniter ʤʠ ʩʧʝʩʪʠ ʜʦʩʪʘ ʚʨʝʤʝ ʠ ʫʩʠʣʠʷ, ʟʘʱʦʪʦ ʪʦʡ ʤʠ ʧʨʝʜʦʩʪʘʚʷ 
ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʦʪ ʚʝʯʝ ʥʘʧʠʩʘʥʠ ʬʫʥʢʮʠʠ, ʢʦʠʪʦ ʩʘ ʦʧʪʠʤʠʟʠʨʘʥʠ ʪʘʢʘ, ʯʝ 
ʜʘ ʨʘʙʦʪʷʪ ʤʘʢʩʠʤʘʣʥʦ ʜʦʙʨʝ. MVC ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʤʠ ʧʦʟʚʦʣʷʚʘ ʜʘ ʨʘʟʜʝʣʷ 
ʮʷʣʘʪʘ ʙʠʟʥʝʩ ʣʦʛʠʢʘ ʦʪ ʛʨʘʬʠʯʥʠʷ ʠʥʪʝʨʬʝʡʩ ʠ ʜʘʥʥʠʪʝ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ. 
ʀʟʙʨʘʭ ʪʦʯʥʦ CodeIgniter, ʟʘʱʦʪʦ ʪʦʡ ʝ ʣʝʩʝʥ ʟʘ ʧʦʣʟʚʘʥʝ, ʙʲʨʟ, ʣʝʢ ʠ ʝ 
ʩʪʨʘʰʥʦ ʧʦʧʫʣʷʨʝʥ. ɿʘ ʤʝʥ ʙʝʰʝ ʚʘʞʥʦ ʜʘ ʠʟʙʝʨʘ ʣʝʩʝʥ ʠ ʧʦʧʫʣʷʨʝʥ 
framework, ʟʘʱʦʪʦ ʧʨʠ ʝʚʝʥʪʫʘʣʥʦʪʦ ʧʫʩʢʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʥʝʡʥʘʪʘ ʧʦʜʜʨʲʞʢʘ 
ʠ ʨʘʟʚʠʪʠʝ ʱʝ ʙʲʜʝ ʤʥʦʛʦ ʧʦ-ʣʝʩʥʘ. 



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 361 

 

ʉʞʙʤʡʠʙʯʡʸ 

ɿʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʜʠʟʘʡʥʘ ʝ ʠʟʧʦʣʟʚʘʥ Adobe Photoshop. ʏʨʝʟ HTML5 ʠ 
CSS3 ʪʦʡ ʝ ʠʤʧʣʝʤʝʥʪʠʨʘʥ ʚ ʫʝʙ ʚʘʨʠʘʥʪ. ɺʲʧʨʝʢʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʥʦʚʠ 
ʪʝʭʥʦʣʦʛʠʠ ʩʘʡʪʦʚʝʪʝ, ʢʦʠʪʦ ʩʘ ʩʲʟʜʘʜʝʥʠ ʯʨʝʟ ʂʠʥʜʦCMS ʩʝ ʚʠʟʫʘʣʠʟʠʨʘʪ ʙʝʟ 
ʦʩʦʙʝʥʦ ʛʦʣʝʤʠ ʧʨʦʙʣʝʤʠ ʠ ʧʦʜ ʩʪʘʨʠ ʙʨʘʫʟʲʨʠ, ʢʦʠʪʦ ʥʝ ʛʠ ʧʦʜʜʲʨʞʘʪ. ʏʨʝʟ 
jQuery ʩʘ ʩʲʟʜʘʜʝʥʠ ʨʘʟʣʠʯʥʠ ʚʠʟʫʘʣʥʠ ʝʬʝʢʪʠ, ʢʦʠʪʦ ʧʦʜʦʙʨʷʚʘʪ 
ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʠʟʞʠʚʷʚʘʥʝ ʚ ʩʘʡʪʦʚʝʪʝ, ʢʦʠʪʦ ʩʘ ʩʲʟʜʘʜʝʥʠ ʯʨʝʟ ʩʠʩʪʝʤʘʪʘ, 
ʘ ʯʨʝʟ AJAX ʩʝ ʠʟʧʨʘʱʘ ʜʠʥʘʤʠʯʥʦ ʠʥʬʦʨʤʘʮʠʷ ʢʲʤ ʙʘʟʘʪʘ ʜʘʥʥʠ. ɿʘ PHP 
framework ʠʟʙʨʘʭ CodeIgniter, ʟʘʱʦʪʦ ʪʦʡ ʝ MVC ʙʘʟʠʨʘʥ, ʣʝʩʝʥ ʟʘ ʧʦʣʟʚʘʥʝ, 
ʜʦʙʨʝ ʜʦʢʫʤʝʥʪʠʨʘʥ ʠ ʟʘ ʬʠʥʘʣ ʱʝ ʢʘʞʘ, ʯʝ ʠʤʘ ʦʛʨʦʤʥʘ ʦʙʱʥʦʩʪ ʦʪ ʭʦʨʘ, 
ʢʦʠʪʦ ʨʘʟʨʘʙʦʪʚʘʪ ʧʨʦʝʢʪʠ ʯʨʝʟ ʥʝʛʦ ʠ ʧʫʙʣʠʢʫʚʘʪ ʨʘʟʣʠʯʥʠ ʜʦʙʘʚʢʠ. ɿʘ ʙʘʟʘ 
ʜʘʥʥʠ ʠʟʙʨʘʭ MySQL, ʟʘʱʦʪʦ ʪʷ ʝ ʝʜʥʘ ʦʪ ʥʘʡ-ʜʦʙʨʠʪʝ ʪʘʢʠʚʘ ʠ ʝ ʤʥʦʛʦ 
ʧʦʧʫʣʷʨʥʘ. 

 

ʀʙʣʤʷʰʞʦʡʞ 

ʂʠʥʜʦCMS ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ, ʢʦʷʪʦ 
ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʥʘʧʲʣʥʦ ʟʘʚʲʨʰʝʥ ʩʘʡʪ ʟʘ ʦʪʨʠʮʘʪʝʣʥʦ ʚʨʝʤʝ. 
ʉʠʩʪʝʤʘʪʘ ʝ ʧʝʨʬʝʢʪʥʠʷ ʠʟʙʦʨ ʟʘ ʚʩʝʢʠ ʬʠʨʤʝʥ ʠʣʠ ʣʠʯʝʥ ʩʘʡʪ, ʢʦʡʪʦ ʪʨʷʙʚʘ 
ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʙʲʨʟʦ ʩ ʤʠʥʠʤʘʣʝʥ ʙʶʜʞʝʪ. ʊʦʚʘ ʝ ʧʲʨʚʘʪʘ ʚʝʨʩʠʷ ʥʘ 
ʂʠʥʜʦCMS, ʢʦʷʪʦ ʝ ʥʝʱʦ ʢʘʪʦ ʙʝʪʘ. ʀʤʘʤ ʤʥʦʛʦ ʠʜʝʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʧʨʦʝʢʪʘ, 
ʢʦʠʪʦ ʱʝ ʙʲʜʘʪ ʚʢʣʶʯʝʥʠ ʚ ʩʣʝʜʚʘʱʠʪʝ ʚʝʨʩʠʠ. 

 

KYNDOCMS 

Teodor Tsvetkov 

Abstract: KyndoCMS is a content management system with which you can easily create 
absolutely finished and working website for minimal time. The system is really convenient for 
company, corporative and personal sites. The whole information on the site can be 
manipulated easily and fast by the admin panel. The CMS is created with the help of Adobe 
Photoshop, HTML5, CSS3, JavaScript/jQuery/AJAX, PHP, MySQL and CodeIgniter 
Framework. 
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ʊʈɹʀɻɹʂ ʈʉɹɻʁʄɹʋɹ 

ɹʦʷʥ ɹʦʥʝʚ 

ʆʄɻ Ăɸʢʘʜʝʤʠʢ ʂʠʨʠʣ ʇʦʧʦʚñ ï ʇʣʦʚʜʠʚ, waltyyy1@gmail.com 

ʈʝʟʶʤʝ: Ăʉʧʘʟʚʘʡ ʧʨʘʚʠʣʘʪʘñ ʝ ʝʜʠʥ ʧʦ-ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʟʘ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ 
ɹʝʟʦʧʘʩʥʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʧʦ ʧʲʪʠʱʘʪʘ ʚ ʧʲʨʚʠ ʢʣʘʩ. ɼʦ ʤʦʤʝʥʪʘ ʧʦʜʦʙʝʥ 
ʧʨʦʜʫʢʪ ʥʝ ʝ ʥʘʧʨʘʚʝʥ. ɸʟ ʧʨʝʜʣʘʛʘʤ ʝʜʥʘ ʘʪʨʘʢʪʠʚʥʘ ʠʜʝʷ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ 
ʙʝʟʦʧʘʩʥʠʷ ʧʲʪ ʜʦ ʫʯʠʣʠʱʝ ʠ ʠʟʢʣʶʯʠʪʝʣʥʦ ʠʥʪʝʨʝʩʝʥ ʥʘʯʠʥ ʟʘ ʟʘʧʦʟʥʘʚʘʥʝ ʩ 
ʧʲʪʥʠʪʝ ʟʥʘʮʠ. ɺʩʠʯʢʦ ʪʦʚʘ ʝ ʧʨʝʜʩʪʘʚʝʥʦ, ʯʨʝʟ ʥʘʡ-ʜʦʙʨʠʷ ʟʘ ʜʝʮʘʪʘ ʥʘʯʠʥ ï 
ʠʛʨʘʪʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ɹʝʟʦʧʘʩʥʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʧʦ ʧʲʪʠʱʘʪʘ, ʠʛʨʘ. 

ɻʳʛʞʝʞʦʡʞ 

ɹʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʜʝʮʘʪʘ-ʫʯʘʩʪʥʠʮʠ ʚ ʧʲʪʥʦʪʦ ʜʚʠʞʝʥʠʝ ʝ ʝʜʠʥ ʦʪ ʥʘʡ-
ʩʣʦʞʥʠʪʝ ʧʨʦʙʣʝʤʠ ʥʘ ʦʙʱʝʩʪʚʦʪʦ, ʪʲʡ ʢʘʪʦ ʝ ʧʨʷʢʦ ʩʚʲʨʟʘʥ ʩ ʦʧʘʟʚʘʥʝ ʥʘ 
ʞʠʚʦʪʘ ʠ ʟʜʨʘʚʝʪʦ ʥʘ ʜʝʮʘʪʘ ʜʥʝʩ ʠ ʩ ʧʦʜʛʦʪʚʷʥʝʪʦ ʠʤ ʢʘʪʦ ʟʥʘʝʱʠ, ʢʫʣʪʫʨʥʠ, 
ʜʠʩʮʠʧʣʠʥʠʨʘʥʠ ʠ ʦʪʛʦʚʦʨʥʠ ʫʯʘʩʪʥʠʮʠ ʚ ʜʚʠʞʝʥʠʝʪʦ ʚ ʫʪʨʝʰʥʠʷ ʜʝʥ ʠ 
ʠʟʠʩʢʚʘ ʫʩʠʣʠʷʪʘ ʥʘ ʮʷʣʦʪʦ ʦʙʱʝʩʪʚʦ. ɸʥʘʣʠʟʲʪ ʥʘ ʥʘʡ-ʪʝʞʢʠʪʝ ʭʘʨʘʢʪʝʨʥʠ 
ʧʨʦʠʟʰʝʩʪʚʠʷ ʩ ʜʝʮʘ ʧʦ ʧʲʪʠʱʘʪʘ ʥʘ ʩʪʨʘʥʘʪʘ, ʚʦʜʠ ʜʦ ʥʷʢʦʣʢʦ ʦʩʦʙʝʥʦ 
ʪʨʝʚʦʞʥʠ ʠʟʚʦʜʠ:  

- ʅʘʡ-ʯʝʩʪʦ ʪʝ ʧʨʝʩʠʯʘʪ ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʠ ʟʘ ʮʝʣʪʘ ʤʝʩʪʘ, ʙʝʟ 
ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʛʣʝʞʜʘʥʝ ʟʘ ʧʨʝʤʠʥʘʚʘʱʠ ʄʇʉ, ʚʥʝʟʘʧʥʦ ʥʘʚʣʠʟʘʪ ʚ 
ʧʣʘʪʥʦʪʦ ʟʘ ʜʚʠʞʝʥʠʝ, ʜʚʠʞʘʪ ʩʝ ʥʝʧʨʘʚʠʣʥʦ ʧʦ ʧʣʘʪʥʦʪʦ ʥʘ ʫʣʠʮʘʪʘ ʠʣʠ 
ʧʲʪʷ; 

ʉ ʪʦʟʠ ʧʨʦʙʣʝʤ ʩʝ ʩʙʣʲʩʢʚʘ ʫʯʝʥʠʢʲʪ ʚ ʧʲʨʚʠ ʢʣʘʩ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ 
ʥʘʡ-ʢʨʘʪʢʠʷʪ ʠ ʙʝʟʦʧʘʩʝʥ ʤʘʨʰʨʫʪ, ʧʦ ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʦʪʠʚʘ ʠ ʜʘ ʩʝ ʧʨʠʙʠʨʘ ʦʪ 
ʫʯʠʣʠʱʝ.  

- ɼʝʮʘʪʘ, ʢʦʠʪʦ ʫʧʨʘʚʣʷʚʘʪ ʚʝʣʦʩʠʧʝʜʠ, ʧʦʨʘʜʠ ʣʠʧʩʘ ʥʘ ʦʧʠʪ, ʧʦʨʘʜʠ 
ʥʝʟʥʘʥʠʝ ʥʘ ʧʨʘʚʠʣʘʪʘ ʟʘ ʜʚʠʞʝʥʠʝ ʠʣʠ ʧʦʨʘʜʠ ʧʦʜʮʝʥʷʚʘʥʝ ʥʘ 
ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʧʲʪʥʘ ʟʣʦʧʦʣʫʢʘ, ʩʝ ʜʚʠʞʘʪ ʥʝʧʨʘʚʠʣʥʦ ʥʘ ʧʲʪʷ ʠʣʠ 
ʠʟʚʲʨʰʚʘʪ ʥʝʧʨʘʚʠʣʥʠ ʤʘʥʝʚʨʠ. 

ʊʦʟʠ ʧʨʦʙʣʝʤ ʩʝ ʜʲʣʞʠ ʥʘ ʬʘʢʪʘ, ʯʝ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ ʩʝ ʟʘʥʠʤʘʚʘ ʩ 
ʢʦʣʦʝʟʜʝʥʝʪʦ ʝʜʚʘ ʚ ʧʝʪʠ ʢʣʘʩ, ʥʦ ʧʦʚʝʯʝʪʦ ʫʯʝʥʠʮʠ ʧʦʣʟʚʘʪ ʢʦʣʝʣʦʪʦ ʚ ʤʥʦʛʦ 
ʧʦ-ʨʘʥʥʘ ʚʲʟʨʘʩʪ. ʆʩʚʝʥ ʪʦʚʘ ʚ ʤʥʦʛʦ ʤʘʣʢʦ ʛʨʘʜʦʚʝ ʠ ʦʱʝ ʧʦ-ʤʘʣʢʦ ʫʯʠʣʠʱʘ 
ʩʘ ʠʟʛʨʘʜʝʥʠ ʚʝʣʦʧʘʨʢʦʚʝ ʠ ʚʝʣʦʘʣʝʠ.  

Ăʉʧʘʟʚʘʡ ʧʨʘʚʠʣʘʪʘ!ñ ʝ ʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʩʧʦʤʘʛʘ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʫʤʝʥʠʷʪʘ 
ʧʦ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʧʦ ʧʲʪʠʱʘʪʘ ʥʘ ʜʝʮʘʪʘ ʦʪ ʧʲʨʚʠ ʢʣʘʩ. ɺ ʥʝʷ ʩʘ 
ʦʙʦʩʦʙʝʥʠ ʜʚʘ ʦʩʥʦʚʥʠ ʤʦʜʫʣʘ: 
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1. Ăʆʪʠʚʘʤ ʥʘ ʫʯʠʣʠʱʝ ʩʘʤñ ï ʧʦʢʘʟʚʘ ʥʘ ʜʝʪʝʪʦ ʨʝʘʣʥʘ ʩʠʪʫʘʮʠʷ, ʚ ʢʦʷʪʦ ʪʦ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʨʠʝʥʪʠʨʘ ʠ ʜʘ ʠʟʙʝʨʝ ʩʚʦʷ ʙʝʟʦʧʘʩʝʥ ʧʲʪ ʟʘ ʜʘ ʩʪʠʛʥʝ ʜʦ 
ʫʯʠʣʠʱʝʪʦ ʩʠ. ʇʨʦʜʫʢʪʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʪʘʟʠ ʪʝʤʘ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʦʪ 
ʧʨʝʧʦʜʘʚʘʪʝʣ, ʢʦʡʪʦ ʜʘ ʧʨʦʤʝʥʷ ʩʠʪʫʘʮʠʷʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʫʞʜʠʪʝ.  

2. Ăɼʚʠʞʝʥʠʝ ʩ ʚʝʣʦʩʠʧʝʜñ ï ʧʨʝʥʘʩʷ ʤʘʣʯʫʛʘʥʠʪʝ ʚʲʚ ʚʝʣʦʧʘʨʢ, ʦʙʦʨʫʜʚʘʥ ʩ 
ʧʲʪʥʠ ʟʥʘʮʠ. ɸʣʝʠʪʝ ʟʘ ʧʨʝʤʠʥʘʚʘʥʝ ʩ ʚʝʣʦʩʠʧʝʜ ʩʘ ʠʟʛʨʘʜʝʥʠ, ʧʦ ʧʦʜʦʙʠʝ 
ʥʘ ʧʲʪʠʱʘʪʘ ï ʩ ʪʨʦʪʦʘʨʠ ʠ ʧʲʪʥʠ ʟʥʘʮʠ. ʎʝʣʪʘ, ʢʦʷʪʦ ʪʫʢ ʧʨʝʩʣʝʜʚʘʤ ʝ ʜʘ 
ʩʝ ʧʨʝʩʲʟʜʘʜʝ ʨʝʘʣʥʘ ʩʠʪʫʘʮʠʷ, ʚ ʢʦʷʪʦ ʜʝʪʝʪʦ ʜʘ ʧʨʠʣʦʞʠ ʧʦʟʥʘʥʠʷʪʘ ʩʠ 
ʧʦ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʧʦ ʧʲʪʠʱʘʪʘ. 

ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʘʪʘ ʧʨʘʢʪʠʢʘ ʠʤʘ ʜʝʬʠʮʠʪ ʥʘ ʦʙʫʯʘʚʘʱʠ ʠʛʨʠ ʠ ʫʧʨʘʞʥʝʥʠʷ 
ʧʦ ɹɼʇ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʘʢʠʚʘ ʠʛʨʠ ʠ ʫʧʨʘʞʥʝʥʠʷ ʠʛʨʠ ʚ ʦʧʨʝʜʝʣʝʥʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʠ ʚ ʩʠʩʪʝʤʘ ʩʲʜʝʡʩʪʚʘ ʟʘ ʣʝʢʦʪʦ ʠ ʨʝʟʫʣʪʘʪʥʦ ʨʘʟʢʨʠʚʘʥʝ 
ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. Ăʉʧʘʟʚʘʡ ʧʨʘʚʠʣʘʪʘ!ñ, ʩʧʦʤʘʛʘ ʟʘ 
ʚʲʟʧʠʪʘʚʘʥʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʢʫʣʪʫʨʘ ʚ ʫʯʝʥʠʮʠʪʝ ʠ ʬʦʨʤʠʨʘʥʝ ʥʘ ʫʤʝʥʠʷ ʜʘ 
ʩʝ ʦʧʘʟʷʪ ʞʠʚʠ ʥʘ ʧʲʪʷ. ʊʷ ʧʨʦʚʦʢʠʨʘ ʪʝʭʥʠʪʝ ʠʥʪʝʨʝʩʠ ʠ ʠʥʠʮʠʘʪʠʚʥʦʩʪ. ʏʨʝʟ 
ʥʝʷ ʜʝʮʘʪʘ ʩʝ ʫʯʘʪ ʠ ʟʘʙʘʚʣʷʚʘʪ.  

ʁʠʤʧʟʞʦʡʞ 

ʏʞʤʡ ʦʙ ʨʩʧʞʣʫʙ: 

- ʜʦʨʘʟʚʠʚʘʥʝ ʥʘ ʫʤʝʥʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʦʪ 
ʧʲʨʚʠ ʢʣʘʩ; 

- ʧʦʜʧʦʤʘʛʘʥʝ ʨʘʙʦʪʘʪʘ ʥʘ ʫʯʠʪʝʣʷ; 

- ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʜʥʘ ʧʦ-ʠʥʪʝʨʝʩʥʘ ʘʪʤʦʩʬʝʨʘ ʟʘ ʧʨʝʧʦʜʘʚʘʥʝ; 

- ʧʨʝʩʲʟʜʘʚʘʥʝ ʥʘ ʨʝʘʣʥʠ ʩʠʪʫʘʮʠʠ, ʮʝʣʷʱʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʨʝʘʢʮʠʠ ʠ 
ʥʘʚʠʮʠ ʩʚʲʨʟʘʥʠ ʩ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʜʚʠʞʝʥʠʝ. 

ʇʪʦʧʛʦʡ ʞʫʙʨʡ ʨʩʡ ʩʞʙʤʡʠʡʩʙʦʞʫʧ ʦʙ ʨʩʧʞʣʫʙ: 

- ʧʨʦʫʯʠʭ ʩʲʟʜʘʜʝʥʦʪʦ ʧʦ ʪʝʤʘʪʘ ʜʦ ʤʦʤʝʥʪʘ; 

- ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʥʩʫʣʪʘʥʪ ʦʙʩʲʜʠʭ ʠ ʠʟʷʩʥʠʭ ʮʝʣʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʠ ʥʝʛʦʚʘʪʘ 
ʩʪʨʫʢʪʫʨʘ; 

- ʧʦʜʙʨʘʭ ʠ ʨʘʟʫʯʠʭ ʥʘʡ-ʜʦʙʨʦʪʦ ʦʪ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʯʨʝʟ ʢʦʠʪʦ ʜʘ 
ʨʝʘʣʠʟʠʨʘʤ ʠʜʝʠʪʝ ʩʠ; 

- ʠʟʨʘʙʦʪʠʭ ʢʘʨʪʠʪʝ ʠ ʛʠ ʚʤʲʢʥʘʭ ʚ ʩʠʩʪʝʤʘʪʘ; 

- ʥʘʧʠʩʚʘʥʝʪʦ ʥʘ ʩʢʨʠʧʪʘ, ʢʦʡʪʦ ʝ ʥʫʞʝʥ, ʟʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʠʜʝʷʪʘ; 

- ʩʠʤʫʣʠʨʘʥʝ ʢʦʣʦʝʟʜʝʥʝ ʥʘ ʢʦʣʝʣʦ ï ʝʜʠʥ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʜʷʣʦʚʝ ʚ ʪʦʟʠ 
ʝʪʘʧ ʥʘ ʦʙʫʯʝʥʠʝ. 
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ʆʡʛʧ ʦʙ ʪʤʧʟʦʧʪʫ ʦʙ ʨʩʧʞʣʫʙ: 

- ʟʘʧʦʟʥʘʚʘʥʝ ʩʲʩ ʩʨʝʜʘʪʘ WPF ʠ ʝʟʠʢʲʪ XAML; 

- ʨʘʟʫʯʘʚʘʥʝ ʥʘ XNA Game Studio 4.0 ʠ ʨʘʟʣʠʯʥʠʪʝ overload ʤʝʪʦʜʠ, ʩ ʢʦʠʪʦ 
ʪʦʡ ʨʘʟʧʦʣʘʛʘ; 

- ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʢʘʨʪʠʪʝ ʚ 3ds max 2010 ʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʠʤ ʟʘ ʩʘʤʘʪʘ ʠʛʨʘ; 

- ʚʤʲʢʚʘʥʝ ʥʘ ʤʦʜʝʣʠʪʝ ʚ XNA ʠ ʟʘʨʝʞʜʘʥʝʪʦ ʠʤ ʯʨʝʟ ʢʦʥʪʝʥʪʠʪʝ; 

- ʠʟʧʦʣʟʚʘʥʝ ʥʘ MySQL ʠ MySQL Connector .NET ʟʘ ʩʚʲʨʟʚʘʥʝʪʦ ʥʘ ʙʘʟʘʪʘ 
ʦʪ ʜʘʥʥʠ ʩʲʩ C#;  

- ʧʨʠʣʘʛʘʥʝ ʥʘ C# ʟʘ ʜʠʥʘʤʠʯʥʦʩʪʪʘ ʥʘ ʢʘʨʪʠʪʝ; 

ʄʧʜʡʰʞʪʣʧ ʡ ʭʬʦʣʯʡʧʦʙʤʦʧ ʧʨʡʪʙʦʡʞ ʦʙ ʩʞʱʞʦʡʞʫʧ: 

ʇʨʦʝʢʪʲʪ ʟʘʧʦʯʚʘ ʩ ʢʨʘʪʢʦ ʠʥʪʨʦ, ʢʦʝʪʦ 
ʮʝʣʠ ʜʘ ʧʨʠʚʣʝʯʝ ʚʥʠʤʘʥʠʝʪʦ ʥʘ 
ʫʯʝʥʠʮʠʪʝ. ʀʥʪʨʦʪʦ ʝ ʠʟʨʘʙʦʪʝʥʦ ʠʟʮʷʣʦ ʩ 
ʧʦʤʦʱʪʘ WPF ʠ Expression Blend. ʏʨʝʟ 
XAML-ʝʟʠʢʲʪ ʩʝ ʩʲʟʜʘʚʘʪ ʚʨʝʤʝʜʠʘʛʨʘʤʠ 
(Storyboards), ʢʦʡʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʠʟʚʠʢʘʥʠ ʚ ʜʘʜʝʥ ʤʦʤʝʥʪ ʠ ʚ ʜʘʜʝʥʦ 
ʧʦʣʦʞʝʥʠʝ, ʢʘʢʪʦ ʦʪ ʝʚʝʥʪʠ ʪʘʢʘ ʠ ʦʪ 
Trigger-ʠʪʝ ʚ XAML. ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ 
ʢʦʥʪʝʥʪʠʪʝ (Grids, Stack Panel, Word Panel 
ʠ ʪ.ʥ) ʧʨʘʚʠ ʠʥʪʨʦʪʦ ʣʝʢʦ ʠ ʙʲʨʟʦ. 

 

ʉʣʝʜ ʪʦʚʘ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʛʣʘʚʥʦʪʦ 
ʤʝʥʶ, ʦʪ ʢʲʜʝʪʦ ʤʦʞʝʤ ʜʘ ʠʟʙʝʨʝʤ:  

- Ăʄʦʷʪ ʧʲʪ ʜʦ ʫʯʠʣʠʱʝñ 

- Ăɼʚʠʞʝʥʠʝ ʩ ʢʦʣʝʣʦñ  

- ɿʘ Ăʉʧʘʟʚʘʡ ʧʨʘʚʠʣʘʪʘñ  

- Ăʇʦʤʦʱñ  

 
ăʅʧʸʫ ʨʳʫ ʝʧ ʬʰʡʤʡʲʞò 

ʉʣʝʜ ʢʘʪʦ ʚʣʝʟʥʝʤ ʢʘʪʦ ʫʯʝʥʠʢ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʜʘ ʢʘʨʪʘʪʘ ʠ ʜʘ ʩʝ 
ʠʟʧʲʣʥʷʪ ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ. ʏʨʝʟ C# ʚʟʠʤʘʤʝ event-handler-a ʠ ʛʦ 
ʧʨʦʚʝʨʷʚʘʤʝ ʚ ʤʝʪʦʜ. ɸʢʦ ʪʦʡ ʝ ʚ ʨʝʞʠʤ fire, ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʤʝʪʦʜ ʤʫ ʩʝ ʟʘʜʘʚʘ 
ʩʪʦʡʥʦʩʪ true. ʊʘʢʘ ʚʩʠʯʢʦ ʪʦʚʘ ʩʝ ʧʨʦʚʝʨʷʚʘ ʜʦʢʘʪʦ ʥʝ ʩʝ ʩʪʠʛʥʝ ʢʨʘʡʥʘʪʘ 
ʪʦʯʢʘ, ʚ ʯʠʡʪʦ ʤʝʪʦʜ ʩʝ ʩʣʝʜʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʜʨʫʛʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʦʪ ʪʠʧ ʢʣʘʩ 
ʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʝʟʫʣʪʘʪʘ ʩʝ ʧʦʷʚʷʚʘ ʧʦʜʭʦʜʷʱʦ ʩʲʦʙʱʝʥʠʝ. ʋʯʝʥʠʢʲʪ ʩʲʱʦ 
ʠʤʘ ʧʨʘʚʦ ʜʘ ʦʪʚʦʨʠ ʢʘʨʪʘ, ʢʦʷʪʦ ʝ ʙʠʣʘ ʥʘʧʨʘʚʝʥʘ ʦʪ ʫʯʠʪʝʣ. ʊʦʚʘ ʩʪʘʚʘ ʢʘʪʦ 



VV--ʪʪʘʘ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 365 

 

ʯʨʝʟ Stream Reader ʩʝ ʧʨʦʯʝʪʘʪ ʧʘʨʘʤʝʪʨʠʪʝ ʦʪ ʩʘʤʠʷ ʬʘʡʣ ʠ ʩʝ ʟʘʜʘʜʘʪ ʢʘʪʦ 
ʩʪʦʡʥʦʩʪʠ ʥʘ ʦʙʝʢʪʠʪʝ. 

 
ʉʣʝʜ ʨʝʛʠʩʪʨʘʮʠʷ, ʢʘʪʦ ʫʯʠʪʝʣ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʜʘ ʢʘʨʪʘʪʘ, ʜʘ ʩʝ 

ʠʟʧʲʣʥʷʪ ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ ʠ ʦʩʚʝʥ ʪʦʚʘ ʜʘ ʩʝ ʩʲʟʜʘʜʘʪ ʩʦʙʩʪʚʝʥʠ ʢʘʨʪʠ. 
ʇʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʢʘʨʪʘ ʫʯʠʪʝʣʷʪ ʤʠʥʘʚʘ ʧʨʝʟ ʥʷʢʦʣʢʦ ʝʪʘʧʘ. ʇʲʨʚʦ ʪʦʡ 
ʪʨʷʙʚʘ ʜʘ ʠʟʙʝʨʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʧʝʰʝʭʦʜʥʘʪʘ ʧʲʪʝʢʘ (ʦʪʥʦʚʦ ʩʝ ʩʣʝʜʠ 
ʦʪ event-handler). ʉʣʝʜ ʪʦʚʘ ʩʝ ʠʟʙʠʨʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʜʝʪʝʪʦ. ʊʦʚʘ 
ʩʪʘʚʘ ʢʘʪʦ ʩʝ ʩʣʝʜʷʪ ʢʦʦʨʜʠʥʘʪʠʪʝ ʥʘ ʤʠʰʢʘʪʘ ʧʨʠ fire-ʥʘʪ ʤʝʪʦʜ. ɿʘʜʘʚʘʪ ʩʝ X 
ʠ Y ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʥʘ ʜʝʪʝʪʦ ʠ ʪʦʡ ʟʘʩʪʘʚʘ ʥʘ ʪʦʚʘ ʤʷʩʪʦ. ʀ ʢʘʪʦ ʪʨʝʪʦ ʩʝ 
ʩʪʠʛʘ ʜʦ ʠʟʙʦʨʘ ʥʘ ʧʨʘʚʠʣʝʥ ʧʲʪ. ʅʘʡ ʥʘʢʨʘʷ ʩʝ ʟʘʧʘʟʚʘ ʢʘʨʪʘʪʘ. ʊʦʚʘ ʩʪʘʚʘ 
ʢʘʪʦ ʚ .ini ʬʘʡʣ ʯʨʝʟ ʮʠʢʲʣ ʠ Stream Writer ʩʝ ʟʘʧʘʟʚʘʪ ʚʩʠʯʢʠ ʧʘʨʘʤʝʪʨʠ. 

 

ăɽʛʡʟʞʦʡʞ ʪ ʣʧʤʞʤʧò: 

ɺ ʪʦʟʠ ʤʦʜʫʣ ʩʝ ʧʨʝʩʲʟʜʘʚʘ ʨʝʘʣʥʘ 
ʩʠʪʫʘʮʠʷ ʦʪ ʞʠʚʦʪʘ ʥʘ ʚʩʷʢʦ ʜʝʪʦ, ʘ 
ʠʤʝʥʥʦ ʢʦʣʦʝʟʜʝʥʝʪʦ ʥʘ ʚʝʣʦʩʠʧʝʜ. 
ɼʝʪʝʪʦ ʝ ʧʨʝʥʝʩʝʥʦ ʚʲʚ ʚʝʣʦʧʘʨʢ, 
ʢʲʜʝʪʦ ʪʨʷʙʚʘ ʜʘ ʠʟʧʲʣʥʷʚʘ ʜʘʜʝʥʘ 
ʟʘʜʘʯʘ. ʂʘʢ ʩʝ ʧʨʘʚʠ ʚʩʠʯʢʦ ʪʦʚʘ? 
ʇʲʨʚʦ, ʪʲʡ ʢʘʪʦ ʚʩʠʯʢʦ ʪʦʚʘ ʝ ʚ 3D 
ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 
ʠʟʨʘʙʦʪʝʥʠ ʢʘʨʪʠʪʝ. ɿʘ ʮʝʣʪʘ ʝ 
ʠʟʧʦʣʟʚʘʥ Autodesk 3ds Max 2010. ɺʩʷʢʘ ʝʜʥʘ ʯʘʩʪ ʦʪ ʧʲʪʷ ʝ ʥʘʧʨʘʚʝʥʘ ʪʘʤ, 
ʢʘʪʦ ʧʲʨʚʦʥʘʯʘʣʥʦ ʩʘ ʧʦʩʪʨʦʝʥʠ ʪʨʦʪʦʘʨʠʪʝ ʠ ʰʦʩʝʪʦ. ʊʨʦʪʦʘʨʲʪ ʝ ʠʟʛʨʘʜʝʥ 
ʢʘʪʦ ʚʩʷʢʘ ʝʜʥʘ ʦʪʩʝʯʢʘ ʦʪ ʥʝʛʦ ʝ ʥʘʧʨʘʚʝʥʘ ʥʘ ʙʘʟʘ ʚʠʨʪʫʘʣʥʦ ʥʝʛʦʚʦ 
ʥʘʧʨʝʯʥʦ ʩʝʯʝʥʠʝ. ɿʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʦʞʠ ʠ ʧʦʜʭʦʜʷʱʘ ʪʝʢʩʪʫʨʘ ʩʝ ʥʘʣʘʛʘ 
ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ Material Editor, ʦʪ ʢʦʡʪʦ ʩʝ ʠʟʚʣʠʯʘʪ ʥʫʞʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ. ʉʣʝʜ 
ʢʘʪʦ ʚʩʠʯʢʦ ʧʦ ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʦʙʝʢʪʠʪʝ ʝ ʛʦʪʦʚʦ ʩʝ ʧʨʝʥʘʩʷʤʝ ʚ XNA Game 
Studio 4.0. ʇʲʨʚʦʥʘʯʘʣʥʦ ʟʘ ʚʩʝʢʠ ʝʜʠʥ ʦʙʝʢʪ ʩʝ ʧʨʘʚʠ Model ʠ Vectʦr3 ʢʘʪʦ ʚ 
ʤʦʜʝʣʘ ʩʝ ʟʘʨʝʞʜʘ ʩʘʤʘʪʘ ʢʘʨʪʘ, ʘ ʚʲʚ ʚʝʢʪʦʨʘ ʩʝ ʟʘʠʩʚʘ ʧʦʟʠʮʠʷʪʘ ʡ. ʉʘʤʠʷʪ 
ʩʢʨʠʧʪ ʝ ʨʘʟʛʨʘʬʝʥ ʥʘ ʥʷʢʦʣʢʦ overload ʤʝʪʦʜʘ ï Initialize, Load Content, Unload 
Content, Update ʠ Draw. ɺ Initialize ʧʦʩʪʘʚʷʤʝ ʧʨʦʤʝʥʣʠʚʠʪʝ, ʢʦʠʪʦ ʧʦʩʪʦʷʥʥʦ 


