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ʈʉɾɽɼʇɻʇʉ 

ʇʦ ʫʪʚʲʨʜʝʥʘ ʚʝʯʝ ʪʨʘʜʠʮʠʷ ʚ ʧʦʩʣʝʜʥʘʪʘ ʩʝʜʤʠʮʘ ʥʘ ʤʝʩʝʮ ʤʘʡ ʩʝ 
ʧʨʦʚʝʞʜʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʥʘʫʯʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ 
ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò. ʅʝʡʥʠ ʩʲʦʨʛʘʥʠʟʘʪʦʨʠ 
ʩʘ ɸʩʦʮʠʘʮʠʷ Ăʈʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò, ʀʥʩʪʠʪʫʪʲʪ ʧʦ 
ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʠ ɹɸʅ ʠ ʇʣʦʚʜʠʚʩʢʠʷʪ ʫʥʠʚʝʨʩʠʪʝʪ 
Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò ʚ ʢʘʯʝʩʪʚʦʪʦ ʩʠ ʥʘ ʙʝʥʝʬʠʮʠʝʥʪ ʧʦ ʧʨʦʛʨʘʤʥʘ 
ʩʭʝʤʘ BG051PO001-3.1.08 Ăʋʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ 
ʫʧʨʘʚʣʝʥʠʝ ʚʲʚ ʚʠʩʰʠʪʝ ʫʯʠʣʠʱʘñ. ɼʦʙʲʨ ʜʦʤʘʢʠʥ ʠ ʢʦʨʝʢʪʝʥ ʧʘʨʪʥʴʦʨ 
ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʝ ʉʜʨʫʞʝʥʠʝʪʦ Ăʊʝʨʠʪʦʨʠʘʣʠʘʣʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ 
ʅʊʉ ʩ ɼʅʊ ï ʇʣʦʚʜʠʚò. 

ʂʘʪʦ ʦʮʝʥʢʘ ʟʘ ʥʘʰʘʪʘ ʢʦʥʬʝʨʝʥʮʠʷ ʧʨʠʝʤʘʤʝ ʚʢʣʶʯʚʘʥʝʪʦ ʡ ʚ 
ʢʘʣʝʥʜʘʨʘ ʟʘ ʥʘʫʯʥʠʪʝ ʬʦʨʫʤʠ ʧʨʝʟ 2014 ʛ. ʥʘ ʉʲʶʟʘ ʧʦ ʘʚʪʦʤʘʪʠʢʘ ʠ 
ʠʥʬʦʨʤʘʪʠʢʘ Ăɼʞʦʥ ɸʪʘʥʘʩʦʚò.  

ʊʘʟʛʦʜʠʰʥʘʪʘ ʩʝʜʤʘ ʧʦʨʝʜ ʢʦʥʬʝʨʝʥʮʠʷ ʝ ʧʦʩʚʝʪʝʥʘ ʥʘ 145-ʪʘ 
ʛʦʜʠʰʥʠʥʘ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ. ɺ ʧʲʨʚʘʪʘ ʩʝʩʠʷ ʩʘ 
ʚʢʣʶʯʝʥʠ ʧʨʝʟʝʥʪʘʮʠʠ, ʧʦʩʚʝʪʝʥʠ ʥʘ ʪʦʚʘ ʩʲʙʠʪʠʝ.  

ʊʝʤʘʪʠʯʥʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʲʜʲʨʞʘʪ ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ ʥʘʫʯʥʠʪʝ 
ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ. ʊʨʘʜʠʮʠʦʥʥʦ 
ʩʘ ʟʘʩʪʲʧʝʥʠ ʟʘʜʘʯʠʪʝ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʨʘʚʥʠʱʝʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ ʯʨʝʟ ʩʲʟʜʘʚʘʥʝ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʠʥʦʚʘʪʠʚʥʠ 
ʤʝʪʦʜʠ ʠ ʧʨʘʢʪʠʢʠ. ɺ ʧʨʦʛʨʘʤʘʪʘ ʩʘ ʚʢʣʶʯʝʥʠ ʜʦʢʣʘʜʠ, ʧʦʩʚʝʪʝʥʠ ʥʘ 
ʦʨʠʛʠʥʘʣʥʠ ʧʨʦʝʢʪʠ ʠ ʨʝʰʝʥʠʷ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. 
ʆʪʜʝʣʝʥ ʩʝʤʠʥʘʨ ʝ ʧʦʩʚʝʪʝʥ ʥʘ ʘʢʪʫʘʣʥʘʪʘ ʪʝʤʘ Ăʆʙʨʘʟʦʚʘʪʝʣʥʠ 
ʧʨʦʛʨʘʤʠ ʧʦ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦò. ʉ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʪʙʝʣʷʟʚʘʤʝ, ʯʝ ʩʝ 
ʨʘʟʰʠʨʷʚʘ ʠʥʪʝʨʝʩʘ ʢʲʤ ʬʦʨʫʤʘ, ʟʘ ʢʦʝʪʦ ʩʚʠʜʝʪʝʣʩʪʚʘ ʠ ʫʯʘʩʪʠʝʪʦ ʚ 
ʧʨʦʛʨʘʤʘʪʘ ʥʘ ʥʘʰʠ ʢʦʣʝʛʠ ʦʪ ʄʦʩʢʦʚʩʢʠʷ ʜʲʨʞʘʚʝʥ ʫʥʠʚʝʨʩʠʪʝʪ.  

ɺʩʠʯʢʠ ʟʘʷʚʝʥʠ ʜʦʢʣʘʜʠ ʙʷʭʘ ʨʝʮʝʥʟʠʨʘʥʠ ʦʪ ʧʦʥʝ ʜʚʘʤʘ ʯʣʝʥʦʚʝ 
ʥʘ ʇʨʦʛʨʘʤʥʠʷ ʢʦʤʠʪʝʪ, ʢʦʝʪʦ ʩʧʦʩʦʙʩʪʚʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 
ʢʘʯʝʩʪʚʦʪʦ ʠ ʪʝʭʥʠʯʝʩʢʦʪʦ ʠʤ ʦʬʦʨʤʷʥʝ. ʋʙʝʜʝʥʠ ʩʤʝ, ʯʝ ʪʦʚʘ ʝ 
ʦʩʦʙʝʥʦ ʧʦʣʝʟʥʦ ʟʘ ʤʣʘʜʠʪʝ ʫʯʘʩʪʥʠʮʠ ʚ ʢʦʥʬʝʨʝʥʮʠʷʪʘ. ʀʟʧʦʣʟʚʘʥʘʪʘ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʜʦʧʨʠʥʝʩʝ ʟʘ ʧʦ-ʜʦʙʨʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʠ 



8 VVIIII  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʠʠ  ʠʠʟʟʩʩʣʣʝʝʜʜʚʚʘʘʥʥʠʠ̫̫ʪʪʘʘ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 

 

ʜʝʣʦʚʦʪʦ ʦʙʱʫʚʘʥʝ ʤʝʞʜʫ ʘʚʪʦʨʠʪʝ ʥʘ ʜʦʢʣʘʜʠʪʝ ʠ ʪʝʭʥʠʪʝ 
ʨʝʮʝʥʟʝʥʪʠ. 

 ɼʦʧʫʩʥʘʪʠ ʙʷʭʘ ʪʨʠʜʝʩʝʪ ʠ ʧʝʪ ʜʦʢʣʘʜʘ, ʢʦʠʪʦ ʩʘ ʚʢʣʶʯʝʥʠ ʚ 
ʧʨʦʛʨʘʤʘʪʘ ʠ ʧʫʙʣʠʢʫʚʘʥʠ ʚ ʩʙʦʨʥʠʢʘ. ʊʝʭʥʠ ʘʚʪʦʨʠ ʩʘ ʜʦʢʘʟʘʥʠ ʫʯʝʥʠ 
ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʩʪʫʜʝʥʪʠ ʠ ʜʦʢʪʦʨʘʥʪʠ ʦʪ ʤʥʦʛʦ ʙʲʣʛʘʨʩʢʠ ʫʯʝʙʥʠ 
ʟʘʚʝʜʝʥʠʷ ʠ ʥʘʫʯʥʠ ʠʥʩʪʠʪʫʪʠ. ʉʪʘʪʠʠʪʝ ʚ ʩʙʦʨʥʠʢʘ ʩʘ ʧʦʜʨʝʜʝʥʠ ʧʦ 
ʘʟʙʫʯʝʥ ʨʝʜ ʥʘ ʬʘʤʠʣʠʷʪʘ ʥʘ ʧʲʨʚʠʪʝ ʘʚʪʦʨʠ. 

ɿʘ ʧʦʨʝʜʝʥ ʧʲʪ ʚ ʧʨʦʛʨʘʤʘʪʘ ʝ ʚʢʣʶʯʝʥʘ ʠ ʫʯʝʥʠʯʝʩʢʘ ʩʝʩʠʷ, ʚ 
ʢʦʷʪʦ ʠʟʷʚʝʥʠ ʫʯʝʥʠʮʠ ʦʪ ʆʙʨʘʟʮʦʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʛʠʤʥʘʟʠʷ Ăɸʢʘʜ. 
ʂʠʨʠʣ ʇʦʧʦʚò ï ʇʣʦʚʜʠʚ ʧʨʝʜʩʪʘʚʷʪ ʩʚʦʠ ʜʦʢʣʘʜʠ. ʀʟʢʘʟʚʘʤʝ 
ʩʧʝʮʠʘʣʥʘ ʙʣʘʛʦʜʘʨʥʦʩʪ ʥʘ ʪʭ̫ ʠ ʪʝʭʥʠʪʝ ʫʯʠʪʝʣʠ ʟʘ ʧʨʦʷʚʝʥʠʷ 
ʠʥʪʝʨʝʩ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʧʦʜʛʦʪʚʝʥʠʪʝ ʧʨʦʝʢʪʠ.  

ʉʧʝʮʠʘʣʥʘ ʙʣʘʛʦʜʘʨʥʦʩʪ ʜʲʣʞʠʤ ʥʘ ʯʣʝʥʦʚʝʪʝ ʥʘ ʇʨʦʛʨʘʤʥʠʷ 
ʢʦʤʠʪʝʪ ʟʘ ʫʯʘʩʪʠʝʪʦ ʚ ʥʝʛʦ, ʢʦʝʪʦ ʧʦʚʠʰʘʚʘ ʘʚʪʦʨʠʪʝʪʘ ʠ ʩʲʜʝʡʩʪʚʘ ʟʘ 
ʫʪʚʲʨʞʜʘʚʘʥʝʪʦ ʥʘ ʥʘʰʘʪʘ ʢʦʥʬʝʨʝʥʮʠʷ. ɹʣʘʛʦʜʘʨʠʤ ʠ ʥʘ ʢʦʣʝʛʠʪʝ, 
ʢʦʠʪʦ ʥʠ ʩʲʜʝʡʩʪʚʘʪ ʩ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʧʦʜʢʨʝʧʘ ʟʘ ʧʦʧʫʣʷʨʠʟʠʨʘʥʝʪʦ ʡ.  
ɼʦʙʨʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʨʘʙʦʪʘ ʠʟʚʲʨʰʠʭʘ ʯʣʝʥʦʚʝʪʝ ʥʘ 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʠʷ ʢʦʤʠʪʝʪ. ʉʧʝʮʠʘʣʥʦ ʠʩʢʘʤʝ ʜʘ ʦʪʣʠʯʠʤ ʪʨʫʜʘ ʟʘ 
ʧʦʜʛʦʪʦʚʢʘʪʘ ʠ ʠʟʜʘʚʘʥʝʪʦ ʥʘ ʥʘʩʪʦʷʱʠʷ ʩʙʦʨʥʠʢ ʥʘ ʠʟʷʚʝʥʠʪʝ 
ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ ʠ ʜʦʙʨʠ ʢʦʣʝʛʠ ʦʪ ʬʠʨʤʘ Ăʈʘʢʫʨʩʠò ʆʆɼ.  
ʉʙʦʨʥʠʢʲʪ ʩ ʜʦʢʣʘʜʠ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʝ ʠʟʜʘʜʝʥ ʩ ʧʦʜʢʨʝʧʘʪʘ ʥʘ 

ʧʨʦʝʢʪ ˉ: BG051PO001-3.1.08-0041 Ăʉʪʘʥʜʘʨʪʠʟʠʨʘʥʝ ʠ ʠʥʪʝʛʨʠʨʘʥʝ 
ʥʘ ʨʘʟʥʦʪʠʧʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʫʧʨʘʚʣʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ ʩʠʩʪʝʤʠ 
(ʉʀʈʀʋʉ)ñ, ʦʩʲʱʝʩʪʚʷʚʘʥ ʩ ʬʠʥʘʥʩʦʚʘʪʘ ʧʦʜʢʨʝʧʘ ʥʘ ʆʇ Ăʈʘʟʚʠʪʠʝ ʥʘ 
ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠñ, ʩʲʬʠʥʘʥʩʠʨʘʥʘ ʦʪ ɽʉʌ ʥʘ ɽʉ. 
ʇʦʞʝʣʘʚʘʤʝ ʫʩʧʝʭ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʉʝʜʤʘʪʘ ʅʘʮʠʦʥʘʣʥʘ 

ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ 
ʦʙʱʝʩʪʚʦò. ʋʙʝʜʝʥʠ ʩʤʝ, ʯʝ ʪʷ ʱʝ ʩʲʟʜʘʜʝ ʜʝʣʦʚʘ ʩʨʝʜʘ ʟʘ ʦʙʩʲʞʜʘʥʝ 
ʠ ʜʠʩʢʫʪʠʨʘʥʝ ʥʘ ʥʘʫʯʥʠ ʧʨʦʙʣʝʤʠ, ʩʧʦʜʝʣʷʥʝ ʥʘ ʦʧʠʪ ʠ ʧʦʩʪʠʛʥʘʪʠ 
ʨʝʟʫʣʪʘʪʠ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦʣʝʟʥʠ ʢʦʥʪʘʢʪʠ. ʅʘʜʷʚʘʤʝ ʩʝ, ʯʝ ʨʘʙʦʪʘʪʘ 
ʧʦ ʚʨʝʤʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʱʝ ʜʦʧʨʠʥʝʩʝ ʟʘ ʪʚʦʨʯʝʩʢʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ 
ʥʝʡʥʠʪʝ ʫʯʘʩʪʥʠʮʠ. 

ɼʦ ʥʦʚʠ ʩʨʝʱʠ! 

ʤʘʡ 2014 ʛ. ʀʚʘʥ ʂʦʡʯʝʚ ʠ ɻʝʦʨʛʠ ʊʦʪʢʦʚ 
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ɽʇʃʄɹɽʁ 
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ʈɾʉʊʇʆɹʄʕʆɹʘ ʏʁʍʉʇɻɹʘ ɺʁɺʄʁʇʋɾʃɹ LIBMETA ʃɹʃ 
ʊʉɾɽɹ ʁʆʋɾɼʉɹʏʁʁ ʊɻʘʀɹʆʆʔʎ ʇʋʃʉʔʋʔʎ ɽɹʆʆʔʎ 

ɸʪʘʝʚʘ ʆ.ʄ., ʉʝʨʝʙʨʷʢʦʚ ɺ.ɸ. 

ʄʦʩʢʚʘ, ɺʎ ʈɸʅ 
oli@ultimeta.ru, serebr@ultimeta.ru 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ 
Libmeta, ʨʝʩʫʨʩʳ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʙʳʪʴ ʦʙʦʛʘʱʝʥʳ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠʟ 
ʠʩʪʦʯʥʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ LOD. ʉʚʷʟʳʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʨʝʜʩʪʚʦʤ ʦʥʪʦʣʦʛʠʠ 
ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʘʷ ʟʘʜʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʦʙʣʘʩʪʴ 
ʠʥʪʝʨʝʩʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʠʥʪʝʛʨʘʮʠʠ ʨʝʩʫʨʩʦʚ ʙʠʙʣʠʦʪʝʢʠ ʚ LOD ʠ 
ʩʦʟʜʘʥʠʷ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ ʧʦ ʠʩʪʦʯʥʠʢʘʤ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʙʩʫʞʜʘʝʪʩʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʬʠʢʘʮʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʟ ʩʪʝʢʘ LOD ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʩʠʩʪʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʳʝ ʙʠʙʣʠʦʪʝʢʠ, semantic web, ʦʥʪʦʣʦʛʠʠ, linked open data. 

1. ɻʛʞʝʞʦʡʞ 

ʇʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ 
Semantic Web ʠ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʩʦʦʙʱʝʩʪʚʘ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ Linked Open 
Data (LOD). ʆʩʥʦʚʥʘʷ ʠʜʝʷ LOD ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʠʥʪʝʛʨʘʮʠʠ 
ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʩʝʪʠ, ʜʣʷ ʯʝʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʴ 
ʠʥʬʦʨʤʘʮʠʶ ʚ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʜʦʩʪʫʧʥʦʡ ʜʣʷ 
ʤʘʰʠʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ Semantic Web ʠ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠʜʝʠ LOD ʦʢʘʟʘʣʠ 
ʚʣʠʷʥʠʝ ʠ ʥʘ ʵʣʝʢʪʨʦʥʥʳʝ ʙʠʙʣʠʦʪʝʢʠ, ʢʦʪʦʨʳʝ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʠ 
ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʮʝʥʪʨʳ ʜʘʥʥʳʭ, ʚʦʢʨʫʛ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʦʙʱʝʩʪʚʦ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʵʢʩʧʝʨʪʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʨʠʥʠʤʘʶʱʠʭ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ 
ʚ ʠʭ ʨʘʟʚʠʪʠʠ. ʇʨʠ ʢʦʥʩʦʨʮʠʫʤʝ W3C ʙʳʣʘ ʩʦʟʜʘʥʘ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʦʜ 
ʥʘʟʚʘʥʠʝʤ Linked Library Data, ʢʦʪʦʨʘʷ ʚʳʨʘʙʦʪʘʣʘ pʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 
ʩʚʷʟʳʚʘʥʠʶ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ 
ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ RDF, SPARQL, OWL. ʇʦʷʚʣʝʥʠʝ ʩʝʤʘʥʪʠʯʝʩʢʠʭ 
ʪʝʭʥʦʣʦʛʠʡ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ 
ʩʦʟʜʘʥʠʶ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢ ʠ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

2. ʖʛʧʤʷʯʡʸ ʚʡʚʤʡʧʫʞʣ 

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 20 ʚʝʢʝ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 
ʙʠʙʣʠʦʪʝʢʘʭ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʦʛʦ ʪʠʧʘ ʙʠʙʣʠʦʪʝʢ 



12 VVIIII  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʠʠ  ʠʠʟʟʩʩʣʣʝʝʜʜʚʚʘʘʥʥʠʠ̫̫ʪʪʘʘ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 

 

2.1. ʖʤʞʣʫʩʧʦʦʴʞ ʚʡʚʤʡʧʫʞʣʡ 

ʕʣʝʢʪʨʦʥʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʙʦʨ ʜʦʢʫʤʝʥʪʦ-ʧʦʜʦʙʥʳʭ 
ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʙʠʙʣʠʦʛʨʘʬʠʠ, ʘ ʪʘʢʞʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʫʩʣʫʛ ʜʣʷ ʠʭ ʭʨʘʥʝʥʠʷ ʠ 
ʧʦʠʩʢʘ. ʇʨʠ ʵʪʦʤ ʥʝ ʚʳʜʝʣʷʶʪʩʷ ʜʨʫʛʠʝ ʚʠʜʳ ʚʘʞʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʧʨʠʤʝʨ, 
ʧʝʨʩʦʥʘʣʠʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʪ.ʧ. ɺʩʪʨʝʪʠʚ ʫʧʦʤʠʥʘʥʠʝ ʧʝʨʩʦʥʳ ʚ ʦʜʥʦʤ ʤʝʩʪʝ, 
ʥʝʚʦʟʤʦʞʥʦ ʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʝʝ ʫʧʦʤʠʥʘʥʠʝʤ ʚ ʜʨʫʛʦʤ ʤʝʩʪʝ. 
ɼʘʞʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʚ ʧʝʨʩʦʥʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʠʪʴ 
ʜʦʢʫʤʝʥʪʳ, ʩʚʷʟʘʥʥʳʝ ʪʦʣʴʢʦ ʩ ʥʝʡ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʤʝʪʘʜʘʥʥʳʝ 
ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʥʝʯʪʦ, ʩʚʷʟʘʥʥʦʝ ʪʦʣʴʢʦ ʩ ʜʦʢʫʤʝʥʪʦʤ. 

2.2. ʏʡʭʩʧʛʴʞ ʚʡʚʤʡʧʫʞʣʡ 

ʎʠʬʨʦʚʳʝ ʙʠʙʣʠʦʪʝʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, 
ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʜʘʯʠ ʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʥʘʚʠʛʘʮʠʠ ʧʦ 
ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʵʣʝʢʪʨʦʥʥʳʤ ʜʦʢʫʤʝʥʪʘʤ, ʭʨʘʥʷʱʠʤʩʷ ʢʘʢ ʚ ʩʘʤʦʡ ʩʠʩʪʝʤʝ 
ʪʘʢ ʠ ʜʦʩʪʫʧʥʳʭ ʧʦ ʩʝʪʠ.  

2.3. ʊʞʥʙʦʫʡʰʞʪʣʡʞ ʯʡʭʩʧʛʴʞ ʚʡʚʤʡʧʫʞʣʡ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʙʠʙʣʠʦʪʝʢ, ʜʘʥʥʳʝ ʣʫʯʰʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ, ʚʳʜʝʣʝʥʳ 
ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ, ʫʣʫʯʰʘʝʪʩʷ ʧʦʠʩʢ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 
ʜʘʥʥʳʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ: ʧʝʨʩʦʥʳ, ʨʝʩʫʨʩʳ, ʧʦʣʴʟʦʚʘʪʝʣʠ. ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ 
ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʷʚʣʷʶʱʠʤʠʩʷ 
ʙʠʙʣʠʦʪʝʢʘʤʠ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʩʪʘʝʪʩʷ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʤʝʪʘʜʘʥʥʳʭ ʚ ʤʘʰʠʥʦʯʠʪʘʝʤʦʤ ʬʦʨʤʘʪʝ. ʆʥʪʦʣʦʛʠʠ ʠʛʨʘʶʪ 
ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʚʳʟʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ 
ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʤʠ ʨʘʟʣʠʯʠʷʤʠ ʩʪʘʥʜʘʨʪʦʚ ʤʝʪʘʜʘʥʥʳʭ. 

ɺʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʦʥʪʦʣʦʛʠʡ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʝʤʘʥʪʠʯʝʩʢʠʭ 
ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢʘʭ [1]: ʘ) ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ï ʜʣʷ ʭʨʘʥʝʥʠʷ 
ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʩʫʨʩʘʭ ʙʠʙʣʠʦʪʝʢʠ, ʙ) ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ï ʜʣʷ ʦʧʠʩʘʥʠʷ 
ʧʨʦʬʠʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʠʙʣʠʦʪʝʢʠ, ʚʢʣʶʯʘʷ ʠʭ ʠʥʪʝʨʝʩʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 
ʨʝʩʫʨʩʘʭ ʠ ʜʨʫʛʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʚ) ʩʪʨʫʢʪʫʨʥʳʝ ï ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 
ʨʝʩʫʨʩʘ. 

2.4. ʈʞʩʪʧʦʙʤʵʦʴʞ ʪʞʥʙʦʫʡʰʞʪʣʡʞ ʯʡʭʩʧʛʴʞ ʚʡʚʤʡʧʫʞʣʡ 

ʄʳ ʚʳʜʝʣʷʝʤ ʧʝʨʩʦʥʘʣʴʥʳʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʮʠʬʨʦʚʳʝ ʙʠʙʣʠʦʪʝʢʠ, 
ʥʘʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʠʩʪʝʤʳ ʠ 
ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʠʟ ʨʘʟʥʦʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
ʜʘʥʥʳʭ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʚ ʦʙʣʘʢʦ LOD. ɹʫʜʝʤ ʜʘʣʝʝ ʜʣʷ ʢʨʘʪʢʦʩʪʠ ʥʘʟʳʚʘʪʴ 
ʠʭ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʦʪʢʨʳʪʳʤʠ ʮʠʬʨʦʚʳʤʠ ʙʠʙʣʠʦʪʝʢʘʤʠ ʠʣʠ ʇʆʎɹ.ʊʠʧʳ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʩʪʨʫʢʪʫʨʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, 
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ʠʩʭʦʜʷ ʠʟ ʩʚʦʠʭ ʠʥʪʝʨʝʩʦʚ, ʪʦ ʝʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʧʠʩʳʚʘʝʪ ʠʥʪʝʨʝʩʫʶʱʫʶ 
ʝʛʦ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ, ʦʧʨʝʜʝʣʷʷ ʪʝʤʘʪʠʯʝʩʢʦʝ ʥʘʧʦʣʥʝʥʠʝ ʙʠʙʣʠʦʪʝʢʠ. 

ɺ ʨʘʙʦʪʝ [2] ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʱʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ, ʚʳʜʝʣʝʥʳ ʝʝ ʦʩʥʦʚʥʳʝ 
ʤʦʜʫʣʠ ʠ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʩʠʩʪʝʤʳ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ 
ʠʥʪʝʨʝʩʫʶʱʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ 
ʦʙʣʘʩʪʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʙʠʙʣʠʦʪʝʢʠ ʚ ʚʠʜʝ ʩʚʷʟʘʥʥʳʭ ʜʘʥʥʳʭ ʨʘʩʰʠʨʷʝʪ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʮʠʬʨʦʚʳʭ ʙʠʙʣʠʦʪʝʢ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ: 

- ʚʢʣʶʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, 

- ʧʦʣʥʦʛʦ ʠʣʠ ʯʘʩʪʠʯʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʠʩʪʦʯʥʠʢʦʚ, 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʧʨʦʩʦʚ ʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʚ 
LOD ʠʩʪʦʯʥʠʢʘʤ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ SPARQL, 

- ʚʢʣʶʯʝʥʠʷ ʚ ʦʧʠʩʘʥʠʷ ʨʝʩʫʨʩʦʚ ʜʨʫʛʠʭ ʪʠʧʦʚ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʜʥʘ ʠʟ ʟʘʜʘʯ, ʢʦʪʦʨʘʷ ʨʝʰʘʝʪʩʷ ʚ ʇʆʎɹ, - ʵʪʦ ʨʝʘʣʠʟʘʮʠʷ ʠʥʪʝʛʨʘʮʠʠ 
ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ LOD ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʥʪʦʣʦʛʠʠ ʧʨʝʜʤʝʪʥʦʡ 
ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʪ.ʝ. ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ 
ʥʦʚʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʢʘ ʠ ʧʦʜʜʝʨʞʢʘ ʩʚʷʟʝʡ ʩ 
ʵʣʝʤʝʥʪʘʤʠ ʜʘʥʥʳʭ ʠʟ ʵʪʠʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʩ ʫʞʝ ʠʤʝʶʱʠʤʠʩʷ ʨʝʩʫʨʩʘʤʠ ʚ 
ʨʝʧʦʟʠʪʦʨʠʠ ʙʠʙʣʠʦʪʝʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʢʦʤʝʥʜʫʝʤʫʶ 
ʧʨʦʝʢʪʦʤ LOD ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʩʠʩʪʝʤʳ. 

3. ʁʪʫʧʰʦʡʣʡ ʝʙʦʦʴʮ 

ʄʳ ʧʦʜʨʘʟʜʝʣʷʝʤ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʥʘ ʜʚʘ ʪʠʧʘ: ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ. 
ɺʥʝʰʥʠʤʠ ʤʳ ʥʘʟʳʚʘʝʤ ʪʝ ʠʩʪʦʯʥʠʢʠ, ʢʦʪʦʨʳʝ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ LOD, ʠ 
ʜʘʥʥʳʝ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ RDF ʠ ʜʦʩʪʫʧʥʳ ʥʘʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
SPARQL. ɼʣʷ ʩʚʦʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʘʢʠʝ ʠʟʚʝʩʪʥʳʝ 
ʠʩʪʦʯʥʠʢʠ ʚ LOD, ʢʘʢ DBpedia [4], Europeana [5]. ɺʥʫʪʨʝʥʥʠʝ ʠʩʪʦʯʥʠʢʠ ʤʦʛʫʪ 
ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʣʶʙʦʡ ʜʨʫʛʦʡ ʪʠʧ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʥʝ 
ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ LOD. ʅʘ ʧʨʘʢʪʠʢʝ ʚ ʢʘʯʝʩʪʚʝ ʚʥʫʪʨʝʥʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʤʳ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʨʫʛʠʝ ʙʠʙʣʠʦʪʝʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʣʠ ʜʦʩʪʫʧ ʢ ʩʚʦʠʤ 
ʜʘʥʥʳʤ ʧʦ ʧʨʦʪʦʢʦʣʫ OAI-PMH. 

3.1. ɻʦʞʱʦʡʞ ʡʪʫʧʰʦʡʣʡ  

ɼʘʥʥʳʝ ʠʟ ʠʩʪʦʯʥʠʢʦʚ LOD ʭʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʠ ʦʙʳʯʥʦ ʜʦʩʪʫʧʥʳ 
ʯʝʨʝʟ SPARQL ʪʦʯʢʫ ʜʦʩʪʫʧʘ ʜʣʷ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ. ʊʘʢ ʢʘʢ ʦʜʥʠʤ ʠʟ 
ʧʨʠʥʮʠʧʦʚ LOD ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ URI, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦ 
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HTTP ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʬʦʨʤʘʪʝ, ʪʦ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ 
ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʩʫʨʩʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʵʪʦʪ URI.  

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʧʦʜʩʠʩʪʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʷʚʣʷʝʪʩʷ 
ʩʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʦʪʦʙʨʘʞʝʥʠʷ ʦʥʪʦʣʦʛʠʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʥʘ ʩʭʝʤʫ 
ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʚʷʟʳʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ 
ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʝ ʩ ʥʦʚʳʤʠ ʜʘʥʥʳʤʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʧʨʦʩʘʤ ʚ ʪʝʨʤʠʥʘʭ 
ʩʚʦʝʡ ʦʥʪʦʣʦʛʠʠ. ʇʨʠ ʵʪʦʤ ʚ ʩʠʩʪʝʤʝ ʧʨʠ ʠʤʧʦʨʪʝ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʣʠʰʴ 
ʚʥʝʰʥʠʡ URI ʨʝʩʫʨʩʘ. 

3.2. ɻʦʬʫʩʞʦʦʡʞ ʡʪʫʧʰʦʡʣʡ 

ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ LOD, ʥʝʣʴʟʷ ʠʛʥʦʨʠʨʦʚʘʪʴ ʠʩʪʦʯʥʠʢʠ 
ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʚ ʥʝʛʦ ʝʱʝ ʥʝ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʠ ʧʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʪ ʦʛʨʦʤʥʳʡ 
ʦʙʲʝʤ ʧʦʣʝʟʥʳʭ ʜʘʥʥʳʭ. ɺ ʙʠʙʣʠʦʪʝʯʥʦʡ ʩʨʝʜʝ ʜʣʷ ʦʙʤʝʥʘ ʤʝʪʘʜʘʥʥʳʤʠ 
ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʦʢʦʣ OAI-PMH. ʆʩʥʦʚʥʳʤ ʝʛʦ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ 
ʪʦ, ʯʪʦ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʩʫʨʩʝ ʥʫʞʥʦ ʦʙʣʘʜʘʪʴ ʩʧʝʮʠʘʣʴʥʳʤʠ 
ʟʥʘʥʠʷʤʠ ʦ ʧʨʦʪʦʢʦʣʝ, ʧʨʠ ʵʪʦʤ ʟʥʘʥʠʝ URI, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʘʢʦʤ 
ʠʩʪʦʯʥʠʢʝ, ʥʝ ʩʠʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʧʦʠʩʢ ʵʪʠʭ ʜʘʥʥʳʭ. ʇʨʠ ʠʤʧʦʨʪʝ ʜʘʥʥʳʭ ʧʦ 
ʵʪʦʤʫ ʧʨʦʪʦʢʦʣʫ ʤʳ ʚʥʫʪʨʠ ʥʘʰʝʡ ʩʠʩʪʝʤʳ ʨʝʰʘʝʤ ʟʘʜʘʯʫ ʬʦʨʤʘʣʴʥʦʛʦ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʘʤʠ LOD, 
ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʠʩʪʦʯʥʠʢʝ. 

ɺ ʨʘʙʦʪʝ [3] ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʣʫʯʰʝʥʥʘʷ ʚʝʨʩʠʷ ʵʪʦʛʦ ʧʨʦʪʦʢʦʣʘ, ʢʦʪʦʨʘʷ 
ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʧʨʦʪʦʢʦʣʘ ʚ ʩʪʦʨʦʥʫ ʧʦʜʜʝʨʞʢʠ ʩʚʷʟʘʥʥʳʭ ʜʘʥʥʳʭ. 

4. ʍʬʦʣʯʡʧʦʙʤʵʦʧʪʫʵ ʈʇʏɺ 

ʂ ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʨʝʘʣʠʟʫʶʱʝʡ ʇʆʎɹ ʦʪʥʦʩʷʪʩʷ  

- ʌʫʥʢʮʠʠ ʘʪʨʠʙʫʪʥʦʛʦ ʧʦʠʩʢʘ; 

- ʌʫʥʢʮʠʷ ʚʳʜʝʣʝʥʠʷ ʥʝʷʚʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ  ʨʝʩʫʨʩʘʤʠ ʧʦ ʠʭ 
ʦʧʠʩʘʥʠʷʤ; 

- ʌʫʥʢʮʠʠ ʨʘʙʦʪʳ ʩ ʢʦʣʣʝʢʮʠʷʤʠ; 

- ʉʦʟʜʘʥʠʝ/ʇʨʦʩʤʦʪʨ/ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ/ʆʙʲʝʜʠʥʝʥʠʝ/ɺʣʦʞʝʥʥʝr 
ʢʦʣʣʝʢʮʠʠ; 

- ʌʫʥʢʮʠʷ ʦʪʦʙʨʘʞʝʥʠʷ ʦʥʪʦʣʦʛʠʠ ʀɼ; 

- ʌʫʥʢʮʠʷ ʜʝʪʘʣʠʟʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʦʜʟʘʧʨʦʩʳ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʣʠʯʥʳʤ ʀɼ; 

- ʌʫʥʢʮʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʦʣʴʟʦʚʘʪʝʣʶ; 

- ʌʫʥʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʀɼ ʥʘ ʥʘʣʠʯʠʝ 
ʥʦʚʳʭ/ʠʟʤʝʥʝʥʥʳʭ ʜʘʥʥʳʭ; 
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- ʉʦʟʜʘʥʠʝ ʩʣʦʚʘʨʝʡ, ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʪʝʟʘʫʨʫʩʦʚ; 

- ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ; 

- ʇʦʜʜʝʨʞʢʘ (çʛʠʙʢʦʡè) ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʝʩʫʨʩʦʚ; 

- ʇʦʜʜʝʨʞʢʘ ʥʘʩʪʨʦʡʢʠ ʫʨʦʚʥʝʡ ʜʦʩʪʫʧʘ ʢ ʨʘʟʣʠʯʥʳʤ ʚʝʪʚʷʤ ʪʝʟʘʫʨʫʩʘ. 

ʀʩʭʦʜʷ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʇʆʎɹ ʠ ʧʝʨʝʯʥʷ ʬʫʥʢʮʠʡ 
ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ çʚʥʫʪʨʝʥʥʠʝè ʬʫʥʢʮʠʠ, ʪ.ʝ. ʪʝ, ʢʦʪʦʨʳʝ ʦʧʝʨʠʨʫʶʪ 
ʜʘʥʥʳʤʠ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ ʠ ʠʥʪʝʛʨʠʨʫʶʪ ʜʘʥʥʳʝ ʠʟ çʚʥʫʪʨʝʥʥʠʭè ʠʩʪʦʯʥʠʢʦʚ 
ʠ ʬʘʢʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʶʪ ʦʙʳʯʥʫʶ ʩʝʤʘʥʪʠʯʝʩʢʫʶ ʙʠʙʣʠʦʪʝʢʫ. çɺʥʝʰʥʠʝè 
ʬʫʥʢʮʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʢʣʶʯʝʥʠʝ ʠ ʠʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ ʠʟ LOD ʠ ʧʦʟʚʦʣʷʶʪ 
ʟʘʜʘʪʴ ʪʝʤʘʪʠʯʝʩʢʦʝ ʥʘʧʦʣʥʝʥʠʝ ʙʠʙʣʠʦʪʝʢʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘʜʘʚʘʷ 
ʬʘʢʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʠʝ ʇʆʎɹ. 

5. ʇʦʫʧʤʧʜʡʸ ʈʇʏɺ 

ʆʥʪʦʣʦʛʠʷ ʇʆʎɹ, ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʦʙʱʝʤ ʚʠʜʝ ʙʝʟ ʧʨʠʚʷʟʢʠ ʢ ʢʦʥʢʨʝʪʥʳʤ 
ʤʝʪʦʜʘʤ ʠ ʩʧʦʩʦʙʘʤ ʨʝʘʣʠʟʘʮʠʠ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʮʠʬʨʦʚʳʭ ʙʠʙʣʠʦʪʝʢ.  

ɿʘʜʘʯʘ ʧʦʩʪʨʦʝʥʠʷ ʦʥʪʦʣʦʛʠʠ ʩʚʦʜʠʪʩʷ ʢ ʟʘʜʘʯʝ ʧʦʩʪʨʦʝʥʠʷ ʦʥʪʦʣʦʛʠʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ ʦʥʪʦʣʦʛʠʠ BWW [6]. ʆʙʳʯʥʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚʳʜʝʣʷʶʪ ʦʙʱʠʝ ʧʦʥʷʪʠʷ, ʢʦʪʦʨʳʝ 
ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɼʘʣʝʝ ʚʚʦʜʷʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ, 
ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪʩʷ ʩ 
ʦʙʱʠʤʠ ʧʦʥʷʪʠʷʤʠ ʙʠʥʘʨʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ.  

ʌʘʢʪʠʯʝʩʢʠ ʦʙʱʘʷ ʦʥʪʦʣʦʛʠʷ ʇʆʎɹ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʥʪʦʣʦʛʠʡ: 

1) ʆʥʪʦʣʦʛʠʷ ʉʕɹ, ʧʦʩʪʨʦʝʥʥʘ ̫ʥʘ ʦʩʥʦʚʝ ʦʥʪʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʩʠʩʪʝʤ, ʚʢʣʶʯʘʶʱʘ ̫ʚ ʩʝʙʷ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʙʠʙʣʠʦʪʝʢʠ, ʪʘʢʠʝ ʢʘʢ ʨʝʩʫʨʩ, ʧʦʣʴʟʦʚʘʪʝʣʴ, 
ʢʦʣʣʝʢʮʠʷ, ʩʣʦʚʘʨʴ, ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʟʘʧʨʦʩ, ʠʩʪʦʯʥʠʢ ʠ ʪ.ʜ. 

2) ʆʥʪʦʣʦʛʠʷ ʠ ʪʝʟʘʫʨʫʩ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ 
ʦʧʨʝʜʝʣʷʝʪ ʝʝ ʧʦʥʷʪʠʷ, ʠʭ ʪʠʧ, ʩʪʨʫʢʪʫʨʫ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʣʦʚʘʨʝʡ ʠ 
ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʝʟʘʫʨʫʩ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 
ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʥʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 
ʨʝʰʘʶʱʠʭ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʢ ʟʥʘʥʠʷʤ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ  
ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. ʕʪʘ ʦʥʪʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ:  

- ʚʳʨʘʙʦʪʘʪʴ ʠ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʦʙʱʝʝ ʧʦʥʠʤʘʥʠʝ ʦʙʣʘʩʪʠ ʟʥʘʥʠʷ;  

- ʧʨʝʜʩʪʘʚʠʪʴ ʟʥʘʥʠʷ ʚ ʚʠʜʝ, ʫʜʦʙʥʦʤ ʜʣʷ ʠʭ ʦʙʨʘʙʦʪʢʠ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ, ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʦʣʫʯʝʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ 
ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʥʘʥʠʡ 

ʊʝʟʘʫʨʫʩ ʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʠ ʧʦʤʦʛʘʝʪ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʧʨʦʩ ʢ ʩʠʩʪʝʤʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʦʜʦʙʨʘʪʴ 
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ʧʨʘʚʠʣʴʥʳʝ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʩʢʦʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʠʤʝʶʱʠʭʩʷ 
ʜʘʥʥʳʭ ʠ ʢʦʥʪʝʢʩʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʝʟʘʫʨʫʩ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʥʘʚʠʛʘʮʠʠ ʠ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʪʦʯʥʝʥʠʷ ʠ 
ʨʘʩʰʠʨʝʥʠʷ ʟʘʧʨʦʩʘ, ʚʚʝʜʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ ʪʝʟʘʫʨʫʩʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʪʝʨʤʠʥʘʤʠ. ʅʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ  
ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʦʥʪʦʣʦʛʠʷ ʠʟ ʨʘʙʦʪʳ [7] ʩʦ ʚʩʝʤ 
ʥʘʙʦʨʦʤ ʩʣʦʚʘʨʝʡ ʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ. 

6. ʈʧʡʪʣ ʨʧ ʡʪʫʧʰʦʡʣʙʥ ʝʙʦʦʴʮ 

ʇʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʠʩʪʦʯʥʠʢʠ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʚ 
LOD, ʪʘʢʠʝ ʢʘʢ Sig.ma, Falcons, ʠ SWSE, ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʠʩʢ ʥʘ ʦʩʥʦʚʝ 
ʢʣʶʯʝʚʳʭ ʩʣʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʡ ʞʝ ʧʘʨʘʜʠʛʤʳ, ʯʪʦ ʠ 
ʩʫʱʝʩʪʚʫʶʱʠʝ ʣʠʜʝʨʳ ʨʳʥʢʘ, ʪʘʢʠʝ ʢʘʢ Google ʠ Yahoo. ʇʦʣʴʟʦʚʘʪʝʣʶ 
ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʦʢʥʦ ʧʦʠʩʢʘ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʤʦʞʝʪ ʚʚʝʩʪʠ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʝʜʤʝʪʦʤ ʠʣʠ ʪʝʤʦʡ, ʚ ʢʦʪʦʨʳʭ ʦʥ ʟʘʠʥʪʝʨʝʩʦʚʘʥ, ʠ ʧʨʠʣʦʞʝʥʠʝ 
ʚʦʟʚʨʘʱʘʝʪ ʩʧʠʩʦʢ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ (ʠʣʠ ʥʝʪ) ʠʤʝʪʴ ʦʪʥʦʰʝʥʠʝ ʢ 
ʟʘʧʨʦʩʫ. ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ʧʦʠʩʢ ʧʦ ʚʭʦʞʜʝʥʠʶ ʩʣʦʚʘ ʚ ʣʶʙʦʡ ʵʣʝʤʝʥʪ ʦʧʠʩʘʥʠʷ. 
ʇʦʠʩʢ ʞʝ ʜʘʥʥʳʭ ʚ ʠʩʪʦʯʥʠʢʘʭ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʥʘʝʪ ʩʪʨʫʢʪʫʨʫ 
ʜʘʥʥʳʭ 

ɺ ʨʘʙʦʪʝ [9] ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʘ ʧʦʠʩʢʘ LOQUS ʚ ʨʝʧʦʟʠʪʦʨʠʷʭ LOD ʥʘ 
ʦʩʥʦʚʝ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʡ ʦʥʪʦʣʦʛʠʠ, ʥʘ ʢʦʪʦʨʫʶ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʭʝʤʘ 
ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ (ʀɼ). ʕʪʘ ʦʥʪʦʣʦʛʠʷ ʩʦʩʪʘʚʣʝʥʘ ʥʘ ʦʩʥʦʚʝ 
ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʡ ʦʥʪʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʥʘʠʙʦʣʝʝ ʦʙʱʠʝ ʠ ʩʘʤʳʝ 
ʘʙʩʪʨʘʢʪʥʳʝ ʢʦʥʮʝʧʪʳ, ʠʤʝʝʪ ʠʩʯʝʨʧʳʚʘʶʱʫʶ ʠʝʨʘʨʭʠʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 
ʧʦʥʷʪʠʡ (ʦʢʦʣʦ 1 ʪʳʩ.), ʘ ʪʘʢʞʝ ʥʘʙʦʨ ʘʢʩʠʦʤ (ʧʨʠʤʝʨʥʦ 4 ʪʳʩ.), ʦʧʨʝʜʝʣʷʶʱʠʭ 
ʵʪʠ ʧʦʥʷʪʠʷ. ʂʘʞʜʦʤʫ ʢʦʥʮʝʧʪʫ ʦʧʨʝʜʝʣʝʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʠʣʠ ʦʙʦʙʱʘʶʱʝʝ 
ʧʦʥʷʪʠʝ ʠʟ LOD. ʆʥʪʦʣʦʛʠʷ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʥʘʰʝʤ ʧʦʜʭʦʜʝ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 
ʪʨʘʥʩʣʷʮʠʠ SPARQL ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʀɼ. ʅʦ 
ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʧʦʥʷʪʠʡ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʜʦʩʪʘʪʦʯʥʦʡ 
ʤʝʨʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

C ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʟʘʜʘʯʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʠʩʢʘ ʨʝʣʝʚʘʥʪʥʳʭ 
ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʦʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʯʘʝɦ ʚʩʝʛʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʚʷʟʷʭ 
ʤʝʞʜʫ ʥʠʤʠ ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʫʨʦʚʥʝ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ  ʩʚʷʟʝʡ 
sameAs, seeAlso. ɼʘʞʝ ʧʨʦʩʪʦʡ ʘʥʘʣʠʟ ʩʚʷʟʝʡ sameAs, seeAlso ʥʘ ʫʨʦʚʥʝ 
ʥʘʡʜʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʢʣʘʩʩʳ, ʨʘʥʝʝ ʥʝ 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʣʠ ʥʦʚʳʝ ʠʩʪʦʯʥʠʢʠ. 
ʆʧʠʩʘʥʠʝ ʩʚʷʟʝʡ ʥʘ ʫʨʦʚʥʝ ʩʭʝʤ ʟʘʪʝʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʘʧʨʦʩʦʚ ʢ ʠʩʪʦʯʥʠʢʘʤ ʜʘʥʥʳʭ.  

ʉʚʷʟʠ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʘʤʠ ʥʘ ʫʨʦʚʥʝ ʩʭʝʤ ʦʧʠʩʳʚʘʶʪʩʷ ʛʦʨʘʟʜʦ ʨʝʞʝ. ɺ 
ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʵʪʘ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʩ ʚʚʝʜʝʥʠʝʤ ʠ ʘʢʪʠʚʥʳʤ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʩʧʝʮʠʬʠʢʘʮʠʠ VOID [8] ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ RDF 
ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʚʷʟʘʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ 
ʜʘʥʥʳʭ. VOID ʦʧʠʩʘʥʠʝ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʣʦʚʘʨʷʭ, 
ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʩʢʦʣʴʢʦ ʨʝʩʫʨʩʦʚ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ ʠʣʠ 
ʟʥʘʯʝʥʠʡ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʚʦʡʩʪʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʤʥʦʞʝʩʪʚʝ. ʇʨʠ ʩʦʟʜʘʥʠʠ 
ʩʣʦʚʘʨʷ VOID ʙʳʣʘ ʩʚʝʜʝʥʘ ʢ ʤʠʥʠʤʫʤʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ 
ʩʚʦʡʩʪʚ ʠ ʢʣʘʩʩʦʚ, ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʣʦʚʘʨʝʡ. ʅʘʧʨʠʤʝʨ, 
ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʦʚʘʨʴ SCOVO. ʅʘ 
ʦʩʥʦʚʝ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʪʦʤʫ 
ʠʣʠ ʠʥʦʤʫ ʟʘʧʨʦʩʫ ʠʣʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

7. ʋʞʣʬʲʞʞ ʪʧʪʫʧʸʦʡʞ ʩʙʚʧʫ 

ɺ ʨʘʤʢʘʭ ʩʦʟʜʘʥʠʷ ʧʝʨʚʦʡ ʚʝʨʩʠʠ ʇʆʎɹ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʧʨʦʝʢʪ ʧʦ 
ʩʦʟʜʘʥʠʶ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʨʝʜ r ʫʧʨʘʚʣʝʥʠʷ 
ʠʥʬʦʨʤʘʮʠʝʡ ʵʣʝʢʪʨʦʥʥʳʭ ʬʦʥʜʦʚ Libmeta [11].. ɺ ʧʨʦʝʢʪʝ ʨʝʘʣʠʟʦʚʘʥʳ 
ʩʨʝʜʩʪʚʘ ʠʥʪʝʛʨʘʮʠʠ ʧʨʠʣʦʞʝʥʠʡ ʩ ʨʘʟʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ/ʢʘʪʘʣʦʛʘʤʠ 
ʤʝʪʘʜʘʥʥʳʭ/ʜʘʥʥʳʭ, ʩʝʨʚʠʩ ʜʠʨʝʢʪʦʨʠʡ ʤʝʪʘʜʘʥʥʳʭ, ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ 
ʠʥʪʝʨʬʝʡʩ ʧʦʠʩʢʘ ʜʘʥʥʳʭ.  

ʉʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʤʦʜʝʣʷʭ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 
ʨʘʟʣʠʯʥʳʭ ʤʫʟʝʷʭ, ʙʠʙʣʠʦʪʝʢʘʭ ʠ ʘʨʭʠʚʘʭ, ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʥʘ 
ʧʫʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ [10]. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 
ʚ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʝ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʫʯʘʩʪʥʠʢʘʤ 
ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʤʝʪʘʜʘʥʥʳʝ ʠʟ ʩʚʦʝʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʬʦʨʤʘʪʘ ʚ ʬʦʨʤʘʪ ʥʘ ʙʘʟʝ 
Dublin Core ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʪʘʢʩʠʩʘ XML, ʪʘʢ ʢʘʢ ʚʦ ʚʥʫʪʨʝʥʥʠʭ 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʬʦʨʤʘʪʘʭ ʫʜʘʝʪʩʷ ʚʳʜʝʣʠʪʴ ʦʙʱʫʶ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʣʦʞʠʪʩʷ ʚ 
ʨʘʤʢʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʬʦʨʤʘʪʘ. ɺ ʩʠʩʪʝʤʝ ʩʦʟʜʘʥ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʦʜʫʣʴ 
ʟʘʛʨʫʟʢʠ ʤʝʪʘʜʘʥʥʳʭ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ XML-ʬʦʨʤʘʪʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʧʨʦʪʦʢʦʣʦʤ OAI-PMH.  

ʆʩʥʦʚʥʘʷ ʢʦʣʣʝʢʮʠʷ ʤʝʪʘʜʘʥʥʳʭ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʠʟ ʙʠʙʣʠʦʪʝʢʠ (ʪʠʧ 
ʠʩʪʦʯʥʠʢʘ ʚʥʫʪʨʝʥʥʠʡ) çʅʘʫʯʥʦʝ ʅʘʩʣʝʜʠʝ ʈʦʩʩʠʠè [12]. ɼʣʷ ʠʥʪʝʛʨʘʮʠʠ 
ʜʘʥʥʳʭ ʚ LOD ʚ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʚʷʟʳʚʘʥʠʝ ʩ 
ʜʘʥʥʳʤʠ DBpedia ʧʦ ʘʚʪʦʨʘʤ, ʘ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʤʫʟʝʡʥʳʭ ʵʢʩʧʦʥʘʪʦʚ ʙʳʣ 
ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʜʘʥʥʳʤʠ ʠʟ Europeana. 

ɼʣʷ ʢʘʞʜʦʛʦ ʨʝʩʫʨʩʘ Libmeta ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, 
ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʤʦʜʝʣʠ Europeana Semantic Elements (ESE) [15], ʢʦʪʦʨʦʝ 
ʦʧʨʝʜʝʣʷʝʪ ʨʷʜ ʦʙʷʟʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʝʪʘʜʘʥʥʳʭ.  
ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʥʦʚʳʭ ʜʘʥʥʳʭ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʝʡ ʩ ʚʥʝʰʥʠʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ SILK Framework [13]. ɼʣʷ 
ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʝʡ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ, ʧʨʘʚʠʣʘ ʜʦʩʪʫʧʘ ʢ 
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ʜʘʥʥʳʤ ʠ ʧʨʘʚʠʣʘ ʩʚʷʟʳʚʘʥʠʷ. ɺʩʷ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʚ ʚʠʜʝ 
ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʛʦ ʬʘʡʣʘ ʥʘ ʷʟʳʢʝ SILK LSL. 

ʉʝʡʯʘʩ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʩʚʷʟʳʚʘʥʠʶ ʜʘʥʥʳʭ ʩ ʘʚʪʦʨʠʪʝʪʥʳʤʠ 
ʬʘʡʣʘʤʠ VIAF[14] ï ʵʪʦ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʚʩʝ ʟʥʘʯʠʤʳʝ 
ʙʠʙʣʠʦʪʝʢʠ, ʠʥʪʝʛʨʠʨʫʶʱʠʝ ʩʚʦʠ ʜʘʥʥʳʝ ʚ LOD. 

8. ʀʙʣʤʷʰʞʦʡʞ ʡ ʝʙʤʵʦʞʢʱʡʞ ʩʙʚʧʫʴ 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʇʆʎɹ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʜʜʝʨʞʢʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, 
ʨʝʢʦʤʝʥʜʫʝʤʫʶ ʧʨʦʝʢʪʦʤ LOD, ʘ ʠʤʝʥʥʦ: ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʩʚʷʟʝʡ 
ʤʝʞʜʫ RDF-ʨʝʩʫʨʩʘʤʠ, ʢʘʢ ʚʥʫʪʨʝʥʥʠʤʠ, ʪʘʢ ʠ ʚʥʝʰʥʠʤʠ, ʪ.ʝ. ʧʨʝʜʧʦʣʘʛʘʝʪ 
ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʠʥʪʝʛʨʘʮʠʠ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ LOD.  

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ LOD ʚ Libmeta: 

- ʉʚʷʟʥʦʩʪʴ. ʇʦʜʢʣʶʯʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʙʠʙʣʠʦʪʝʢ; 

- ʄʘʰʠʥʦʯʠʪʘʝʤʦʩʪʴ.ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʚ RDF, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʦʙʱʝʧʨʠʥʷʪʳʭ ʩʣʦʚʘʨʝʡ ʠ ʦʥʪʦʣʦʛʠʡ; 

- ɼʦʩʪʫʧʥʦʩʪʴ. ɼʦʩʪʫʧʥʳʝ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʤʠ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʚʠʜʝ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʥʪʦʣʦʛʠʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ 
ʚʢʣʶʯʘʪʴ ʜʨʫʛʠʝ ʪʠʧʳ ʨʝʩʫʨʩʦʚ ʚ ʙʠʙʣʠʦʪʝʢʫ, ʥʦ ʠ ʫʪʦʯʥʷʪʴ ʠ ʚʢʣʶʯʘʪʴ ʚ 
ʙʠʙʣʠʦʪʝʢʫ ʦʧʠʩʘʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʥʫʞʥʦʡ 
ʜʝʪʘʣʠʟʘʮʠʠ, ʦʙʨʘʱʘʷʩʴ ʟʘ ʜʘʥʥʳʤʠ ʢ ʠʩʪʦʯʥʠʢʘʤ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʩ ʪʨʫʜʦʤ 
ʤʦʛʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʘʤʢʘʭ ʠʥʪʝʛʨʘʮʠʠ ʨʝʩʫʨʩʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢ. 
ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʪʝʢʩʪʦʚ, (ʥʘʟʳʚʘʝʤʳʝ ʚ 
ʘʥʛʣʦʷʟʳʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʪʝʨʤʠʥʦʤ text mining) ʜʣʷ ʘʥʘʣʠʟʘ ʩʦʧʫʪʩʪʚʫʶʱʝʡ 
ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʷʚʣʝʥʠʷ ʥʝʷʚʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 
ʦʙʲʝʢʪʘʤʠ ʧʦʟʚʦʣʷʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʫʪʦʯʥʝʥʠʷ ʪʝʨʤʠʥʦʚ ʦʥʪʦʣʦʛʠʠ ʧʨʝʜʤʝʪʥʦʡ 
ʦʙʣʘʩʪʠ ʠ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʠʭ 
ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 
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LIBMETA 

O.M. Atayeva, V.A. Serebryakov 

The aim of this work is to develop an information system for creation of semantic digital library 
which content is individual for each user and is populated from various data sources located 
on the Web and integrated into LOD cloud. The system give the user a unified presentation in 
order to enable retrieval of the information on a certain subject area the user is interested in. 
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ʅɾɿɽʌʃʌʄʋʌʉʆʇ ʇɺʌʐɾʆʁɾ ʁ ʈʉɾɽʈʉʁɾʅɹʐɾʊʋɻʇ  

ɼʘʥʠʝʣʘ ɸʪʘʥʘʩʦʚʘ  

ʎʝʥʪʨʘʣʥʘ ʙʠʙʣʠʦʪʝʢʘ ʥʘ ɹʲʣʛʘʨʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ,  
ʫʣ. Ă15 ʥʦʝʤʚʨʠñ 1, ʉʦʬʠʷ 1040,  
refer3@cl.bas.bg, ʪʝʣ: 02/979 53 79 

ʈʝʟʶʤʝ: ʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʠʤʘʪ 
ʰʠʨʦʢ ʜʠʘʧʘʟʦʥ ʥʘ ʦʙʝʢʪʠʪʝ ʠ ʪʝʤʠʪʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ. ʀ ʜʚʘʪʘ 
ʧʨʦʮʝʩʘ ʟʘʧʦʯʚʘʪ ʦʪ ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʠ/ʠʣʠ ʝʣʝʢʪʨʦʥʥʘʪʘ ʢʥʠʛʘ. 

ʉ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʘʨʘʣʝʣʥʦ ʩʝ ʫʩʲʚʲʨʰʝʥʩʪʚʘʪ ʠ ʜʚʘʪʘ 
ʚʠʜʘ ʥʦʩʠʪʝʣʠ ʥʘ ʠʥʬʦʨʤʘʮʠʷ.  

ʇʨʦʫʯʚʘʥʠʷʪʘ, ʥʘʧʨʘʚʝʥʠ ʟʘ ʧʨʦʝʢʪʘ Ăɼʠʟʘʡʥ ʥʘ ʧʦʜʚʲʨʟʠʠ ʠ ʢʦʥʩʝʨʚʘʮʠʷ ʥʘ ʩʪʘʨʠ 
ʢʥʠʛʠ, ʘʣʙʫʤʠ ʠ ʜʦʢʫʤʝʥʪʠò( Bbinding), ʧʦʢʘʟʚʘʪ ʚʩʝ ʧʦ-ʛʦʣʷʤʘʪʘ ʧʦʪʨʝʙʥʦʩʪ ʦʪ 
ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʭʫʜʦʞʝʩʪʚʝʥʠ ʧʦʜʚʲʨʟʠʠ, ʘʨʪʠʩʪʠʯʥʦ ʦʬʦʨʤʣʝʥʠʝ ʥʘ ʘʣʙʫʤʠ ʠ 
ʜʨʫʛʠ ʭʘʨʪʠʝʥʠ ʥʦʩʠʪʝʣʠ. 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʪ.ʥʘʨ. ʢʫʣʪʫʨʥʠ ʠʥʜʫʩʪʨʠʠ ʚ ʪʦʚʘ ʥʘʧʨʘʚʣʝʥʠʝ ʠʟʠʩʢʚʘʪ 
ʧʨʝʜʧʨʠʝʤʘʯʝʩʢʠ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʢʦʤʧʝʪʝʥʮʠʠ, ʤʝʞʜʫʢʫʣʪʫʨʥʦ ʦʙʫʯʝʥʠʝ ʠ 
ʪʨʘʥʩʬʝʨ ʥʘ ʫʤʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʧʨʝʜʧʨʠʝʤʘʯʝʩʢʠ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʢʦʤʧʝʪʝʥʮʠʠ; ʧʨʝʜʧʨʠʝʤʘʯʝʩʢʠ 
ʬʘʢʪʦʨʠ; ʢʫʣʪʫʨʥʠ ʠʥʜʫʩʪʨʠʠ ; ʤʝʞʜʫʢʫʣʪʫʨʥʠ ʘʩʧʝʢʪʠ/ʤʝʞʜʫʢʫʣʪʫʨʥʦ ʦʙʫʯʝʥʠʝ; 
ʢʫʣʪʫʨʥʘ ʟʘʚʠʩʠʤʦʩʪ. 

ɻʳʛʞʝʞʦʡʞ 

ɼʦʙʨʝ ʠʟʚʝʩʪʥʦ ʝ, ʯʝ ʢʦʛʘʪʦ ʯʦʚʝʢ ʧʦʧʘʜʥʝ ʚ  ʢʥʠʞʘʨʥʠʮʘ, ʙʝʟ ʜʘ ʪʲʨʩʠ 
ʢʦʥʢʨʝʪʥʦ ʟʘʛʣʘʚʠʝ, ʢʦʨʠʮʘʪʘ ʥʘ ʢʥʠʛʘʪʘ ʱʝ ʙʲʜʝ ʧʲʨʚʦʪʦ ʥʝʱʦ, ʢʦʝʪʦ ʱʝ 
ʧʨʠʚʣʝʯʝ ʚʥʠʤʘʥʠʝʪʦ ʤʫ. ʂʦʨʠʮʘʪʘ ʧʨʝʜʠʟʚʠʢʚʘ ʧʲʨʚʦʪʦ ʧʦʜʩʲʟʥʘʪʝʣʥʦ 
ʚʧʝʯʘʪʣʝʥʠʝ ʟʘ ʘʫʨʘʪʘ ʥʘ ʢʥʠʛʘʪʘ. ʂʘʟʘʥʦ ʥʘ  ʜʥʝʰʥʠʷ ʝʟʠʢ ï ʢʦʨʠʮʘʪʘ ʝ ʥʝʱʦ 
ʢʘʪʦ ʣʦʛʦ ʠʣʠ ʤʘʨʢʝʪʠʥʛʦʚ ʠʥʩʪʨʫʤʝʥʪ ʥʘ ʢʥʠʛʘʪʘ. 

ʂʦʛʘʪʦ ʧʦʪʝʥʮʠʘʣʝʥ ʯʠʪʘʪʝʣ ʠʣʠ ʢʣʠʝʥʪ ʩʝ ʧʨʝʩʝʛʥʝ ʟʘ ʢʥʠʛʘʪʘ, ʪʦʡ ʝʜʚʘ ʣʠ 
ʩʝ ʟʘʤʠʩʣʷ ʢʘʢ ʝ ʥʘʧʨʘʚʝʥʘ ʪʷ: ʟʘʱʦ  ʝ ʠʟʧʦʣʟʚʘʥ ʪʦʯʥʦ ʪʦʟʠ ʚʠʜ ʥʘ ʰʠʝʥʝ ʠ 
ʩʚʲʨʟʚʘʥʝ ʥʘ ʩʪʨʘʥʠʮʠʪʝ? ɿʘʱʦ ʩʢʲʧʘʪʘ ʪʚʲʨʜʘ ʧʦʜʚʲʨʟʠʷ ʝ ʧʨʝʜʧʦʯʝʪʝʥʘ ʦʪ 
ʦʯʝʚʠʜʥʦ ʧʦ-ʝʚʪʠʥʠʪʝ ʤʝʢʠ ʢʦʨʠʮʠ? ɼʘʣʠ ʢʥʠʛʘʪʘ  ʝ ʨʲʯʥʦ ʠʟʨʘʙʦʪʝʥʘ, ʟʘ 
ʤʘʣʲʢ ʪʠʨʘʞ, ʠʣʠ ʩ ʤʘʰʠʥʥʦ ʦʙʦʨʫʜʚʘʥʝ ʟʘ ʪʠʨʘʞʠ ʚ ʢʦʤʝʨʩʠʘʣʝʥ ʨʘʟʤʝʨ? 
ʂʘʢʲʚ ʝ ʜʝʣʲʪ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ ʟʘ ʢʥʠʞʥʦʪʦ ʪʷʣʦ ʠ ʢʦʨʠʮʘʪʘ, ʥʘ  ʧʦʜʚʲʨʟʚʘʥʝʪʦ 
ʢʘʪʦ ʮʷʣʦ ʚ ʮʝʥʘʪʘ ʥʘ ʜʨʝʙʥʦ ʥʘ ʢʥʠʛʘʪʘ? ɼʘʣʠ ʢʥʠʛʘʪʘ ʝ ʯʘʩʪʠʯʥʦ 
ʩʧʦʥʩʦʨʠʨʘʥʘ ʦʪ ʥʘʮʠʦʥʘʣʥʘ ʢʦʨʧʦʨʘʮʠʷ ʠʣʠ ʝ ʩʧʝʯʝʣʝʥ ʥʘʮʠʦʥʘʣʝʥ ʢʦʥʢʫʨʩ 
ʠʣʠ ʦʙʱʝʩʪʚʝʥʘ ʧʦʨʲʯʢʘ? ʀʣʠ ʧʲʢ ʢʥʠʛʘʪʘ ʝ ʧʨʦʩʪʦ ʩʘʤʦʬʠʥʘʥʩʠʨʘʥʘ ʠ 
ʦʙʝʟʧʝʯʝʥʘ "ʩ ʤʘʣʢʦ ʧʦʤʦʱ ʦʪ ʤʦʠʪʝ ʧʨʠʷʪʝʣʠ"? 
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ɿʘ ʢʘʢʚʘ ʩʦʮʠʘʣʥʘ ʘʫʜʠʪʦʨʠʷ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʢʥʠʛʘʪʘ? ʂʘʢ ʙʠ ʠʟʛʣʝʞʜʘʣ 
ʜʠʟʘʡʥʲʪ ʡ, ʘʢʦ ʢʥʠʛʘʪʘ ʝ ʧʨʝʚʝʜʝʥʘ ʟʘ ʯʠʪʘʪʝʣʠ ʦʪ ʜʨʫʛʘ ʥʘʮʠʷ? ʂʘʢ ʢʦʨʠʮʘʪʘ 
ʡ ʙʠ ʩʲʦʪʚʝʪʩʪʚʘʣʘ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʪʝ ʠ ʢʫʣʪʫʨʥʠʪʝ ʚʲʟʧʨʠʷʪʠʷ ʥʘ 
ʯʫʞʜʝʩʪʨʘʥʥʘʪʘ ʘʫʜʠʪʦʨʠʷ, ʙʝʟ ʜʘ ʩʝ ʠʟʢʨʠʚʷʚʘ ʦʨʠʛʠʥʘʣʥʘʪʘ ʠʜʝʥʪʠʯʥʦʩʪ ʥʘ 
ʢʥʠʛʘʪʘ ʠʣʠ ʧʦʩʣʘʥʠʷʪʘ ʥʘ ʘʚʪʦʨʘ ʡ? 

ʊʦʚʘ ʩʘ ʚʲʧʨʦʩʠ ʦʪʚʲʜ ʢʦʥʢʨʝʪʥʠʪʝ ʪʝʭʥʦʣʦʛʠʯʥʠ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ 
ʫʤʝʥʠʷ ʥʘ ʧʦʜʚʲʨʟʚʘʯʠʪʝ, ʢʦʠʪʦ ʦʙʘʯʝ ʧʨʷʢʦ ʟʘʩʷʛʘʪ ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ 
ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪ ʥʘ ʤʘʣʢʠʷ ʠʤ ʙʠʟʥʝʩ.  ʅʦʚʦʚʲʟʥʠʢʚʘʱʠʪʝ ʢʥʠʛʦʚʝʟʮʠ ʦʙʘʯʝ 
ʱʝ ʩʝ ʠʟʧʨʘʚʷʪ ʧʨʝʜ ʢʦʥʢʫʨʝʥʮʠʷʪʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʧʘʟʘʨ ʠ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ 
ʧʘʟʘʨʠ, ʢʲʜʝʪʦ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦʪʦ - ʠʣʠ ʢʘʢ ʜʘ ʙʲʜʝʤ ʫʩʧʝʰʥʠ ʩʨʝʜ 
ʢʦʥʢʫʨʝʥʪʠʪʝ - ʠʟʠʩʢʚʘ ʧʦ-h ʠʨʦʢʠ ʠʩʪʦʨʠʯʝʩʢʠ, ʢʫʣʪʫʨʥʠ, ʝʪʥʦʣʦʞʢʠ ʠ ʜʨʫʛʠ 
ʩʦʮʠʘʣʥʦ-ʢʫʣʪʫʨʥʠ ʧʦʟʥʘʥʠʷ. ʅʘʢʨʘʪʢʦ: ʜʘ ʙʲʜʝʰ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʤʦʙʠʣʝʥ ʠ 
ʘʜʘʧʪʠʚʝʥ ʚ ʝʚʨʦʧʝʡʩʢʘ ʩʨʝʜʘ, ʪʨʷʙʚʘ ʜʘ ʠʤʘʰ ʤʝʞʜʫʢʫʣʪʫʨʥʘ ʧʦʜʛʦʪʦʚʢʘ - 
ʜʘ ʧʦʟʥʘʚʘʰ ʝʚʨʦʧʝʡʩʢʠʪʝ ʪʨʘʜʠʮʠʠ ʠ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʚ ʢʥʠʛʦʚʝʟʢʘʪʘ 
ʧʨʦʬʝʩʠʷʪʘ. 

ʏʞʤʫʙ ʦʙ ʫʧʛʙ ʨʩʧʬʰʛʙʦʞ ʞ: 

Á ʜʘ ʩʲʟʜʘʜʝ ʥʘʯʘʣʥʘ ʦʩʚʝʜʦʤʝʥʦʩʪ ʟʘ ʧʨʝʜʧʨʠʝʤʘʯʝʩʢʘʪʘ ʩʨʝʜʘ, 
ʦʩʥʦʚʥʠʪʝ ʬʘʢʪʦʨʠ, ʚʣʠʷʝʱʠ ʥʘ ʧʨʝʜʧʨʠʝʤʘʯʝʩʢʦʪʦ ʨʘʟʚʠʪʠʝ, ʠ ʟʘ 
ʤʝʞʜʫʢʫʣʪʫʨʥʠʷ ʧʦʜʭʦʜ ʢʲʤ ʧʦʜʚʲʨʟʚʘʥʝʪʦ ʥʘ ʢʥʠʛʠ ʢʘʪʦ ʥʝʨʘʟʜʝʣʥʘ ʯʘʩʪ ʦʪ  
ʢʫʣʪʫʨʥʠʪʝ ʠʥʜʫʩʪʨʠʠ ʚ ɽʚʨʦʧʘ. 

Á ʜʘ ʟʘʧʦʟʥʘʝ ʯʠʪʘʪʝʣʷ ʩ ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʥʘ ʝʚʨʦʧʝʡʩʢʘʪʘ ʩʪʨʘʪʝʛʠʷ 
ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ (ʇʆʆ ʠʣʠ ʜʫʘʣʥʦ ʦʙʨʘʟʦʚʘʥʠʝ). ʅʝ 
ʝ ʣʠ ʤʘʣʢʦ ʩʢʫʯʥʦ ʠʣʠ ʥʝʥʫʞʥʦ ʟʘ ʪʚʦʨʯʝʩʢʘʪʘ ʧʨʦʬʝʩʠʷ ʥʘ ʜʠʟʘʡʥʝʨʠʪʝ ʠ 
ʧʦʜʚʲʨʟʚʘʯʠʪʝ? ʅʘ ʧʲʨʚʦ ʤʷʩʪʦ, ʧʨʦʝʢʪʲʪ BBinding ʧʨʠʥʘʜʣʝʞʠ ʢʲʤ 
ɽʚʨʦʧʝʡʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʫʯʝʥʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ, ʥʘʩʦʯʝʥʘ ʢʲʤ ʧʦ-
ʥʘʪʘʪʲʰʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ  ʠ ʥʝʬʦʨʤʘʣʥʘʪʘ ʩʣʝʜʜʠʧʣʦʤʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ 
ʢʚʘʣʠʬʠʢʘʮʠʷ; ʥʘ ʚʪʦʨʦ ʤʷʩʪʦ, ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 
ʧʨʦʝʢʪʘ ɦ ʝ ʙʲʜʘʪ ʦʮʝʥʷʚʘʥʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʝʟʠ ʧʨʠʥʮʠʧʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʠʷʪ ʦʧʠʪ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʫʤʝʥʠʷ ʩʘʤʠ ʧʦ ʩʝʙʝ ʩʠ ʥʝ ʤʦʛʘʪ 
ʜʘ ʦʩʠʛʫʨʷʪ ʧʘʟʘʨʝʥ ʫʩʧʝʭ ʚ ʦʙʝʜʠʥʝʥʘ ɽʚʨʦʧʘ, ʘʢʦ ʜʠʟʘʡʥʝʨʲʪ ʥʝ ʧʦʟʥʘʚʘ 
ʠʩʪʦʨʠʯʝʩʢʠʪʝ ʪʨʘʜʠʮʠʠ, ʢʫʣʪʫʨʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʠ 
ʨʘʟʣʠʯʠʷʪʘ ʫ ʯʠʪʘʪʝʣʩʢʠ ʘʫʜʠʪʦʨʠʠ ʠʟʚʲʥ ʥʘʮʠʦʥʘʣʥʠʪʝ ʩʠ ʛʨʘʥʠʮʠ.  
ʅʘʧʨʠʤʝʨ ʢʦʤʙʠʥʘʮʠʷʪʘ ʦʪ ʤʘʪʝʨʠʘʣʠ, ʩʲʯʝʪʘʚʘʥʝʪʦ ʥʘ ʮʚʝʪʦʚʝ, 
ʦʨʥʘʤʝʥʪʠʪʝ, ʦʬʦʨʤʣʝʥʠʝʪʦ, ʝʩʪʝʪʠʯʝʩʢʠʪʝ ʚʧʝʯʘʪʣʝʥʠʷ ʦʪ ʢʥʠʛʘʪʘ ʥʝ ʥʦʩʷʪ 
ʝʜʥʘ ʠ ʩʲʱʘ ʜʦʙʘʚʝʥʘ ʩʪʦʡʥʦʩʪ ʚ ʨʘʟʣʠʯʥʠ ʩʪʨʘʥʠ ʥʘ ɽʚʨʦʧʘ. ɽʪʦ ʟʘʱʦ e 
ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʥʷʢʦʠ ʜʝʬʠʥʠʮʠʠ ʥʘ ʪʝʨʤʠʥʘ ʤʝʞʜʫʢʫʣʪʫʨʝʥ. 



22 VVIIII  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʠʠ  ʠʠʟʟʩʩʣʣʝʝʜʜʚʚʘʘʥʥʠʠ̫̫ʪʪʘʘ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 

 

ɾʛʩʧʨʞʢʪʣʙʫʙ ʪʫʩʙʫʞʜʡʸ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ (ʇʆʆ ) 

ʇʨʝʜʧʨʠʝʤʘʯʝʩʢʠʪʝ ʠ ʤʝʞʜʫʢʫʣʪʫʨʥʠʪʝ ʘʩʧʝʢʪʠ, ʟʘʣʦʞʝʥʠ ʚ ʧʨʦʝʢʪʘ 
òɼʠʟʘʡʥ ʥʘ ʧʦʜʚʲʨʟʚʘʥʝ ʠ ʢʦʥʩʝʨʚʘʮʠʷ ʥʘ ʩʪʘʨʠʥʥʠ ʢʥʠʛʠ, ʘʣʙʫʤʠ ʠ ʜʨʫʛʠ 
ʭʘʨʪʠʝʥʠ ʜʦʢʫʤʝʥʪʠ ò (BBinding), ʩʘ ʚ ʧʲʣʥʦ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʂʦʤʶʥʠʢʝʪʦ ʦʪ 
ɹʨʶʞ (1), ʧʦʩʚʝʪʝʥʦ ʥʘ ʟʘʩʠʣʚʘʥʝ ʥʘ ʝʚʨʦʧʝʡʩʢʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʦʙʣʘʩʪʪʘ 
ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ (ʇʆʆ ʠʣʠ ʜʦʙʠʚʘʱʠʷ ʚʩʝ ʧʦʚʝʯʝ 
ʧʦʧʫʣʷʨʥʦʩʪ ʪʝʨʤʠʥ ʜʫʘʣʥʦ ʦʙʨʘʟʦʚʘʥʠʝ). ʂʦʤʶʥʠʢʝʪʦ (1) ʝ ʧʫʙʣʠʢʫʚʘʥʦ ʩʣʝʜ 
ʩʨʝʱʘʪʘ, ʩʲʩʪʦʷʣʘ ʩʝ ʥʘ 7 ʜʝʢʝʤʚʨʠ 2010 ʛ., ʥʘ ʤʠʥʠʩʪʨʠʪʝ ʦʪ ʦʙʱʥʦʩʪʪʘ, 
ʦʪʛʦʚʘʨʷʱʠ ʟʘ ʇʆʆ ʥʘ ʩʪʨʘʥʠʪʝ-ʯʣʝʥʢʠ ʥʘ ɽʉ.  

ʉʲʛʣʘʩʥʦ ʢʦʤʶʥʠʢʝʪʦ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ 
ʦʙʫʯʝʥʠʝ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʩʪʨʘʥʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʚʠʚʘʪ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ 
ʩʣʝʜʥʠʪʝ ʦʙʱʦʧʨʠʝʪʠ ʢʣʶʯʦʚʠ ʧʨʠʥʮʠʧʠ: 

- ʇʨʠʚʣʝʢʘʪʝʣʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʇʆʆ ʯʨʝʟ ʚʲʚʝʞʜʘʥʝ ʥʘ ʠʥʦʚʘʪʠʚʥʠ 
ʤʝʪʦʜʠ ʟʘ ʦʙʫʯʝʥʠʝ, ʛʘʨʘʥʪʠʨʘʱʠ ʧʝʨʩʧʝʢʪʠʚʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ 
ʪʨʫʜʦʚʠʷ ʧʘʟʘʨ. 

- ɺʠʩʦʢʦʢʘʯʝʩʪʚʝʥʦ ʥʘʯʘʣʥʦ ʇʆʆ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʨʠʜʦʙʠʚʘʥʝ ʢʘʢʪʦ ʥʘ 
ʢʣʶʯʦʚʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʪʘʢʘ ʠ ʥʘ ʩʦʣʠʜʥʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ 
ʢʦʤʧʝʪʝʥʮʠʠ. 

- ʃʝʩʥʦ ʜʦʩʪʲʧʥʦ ʠ ʢʘʨʠʝʨʥʦ ʦʨʠʝʥʪʠʨʘʥʦ ʇʆʆ ʟʘ ʨʘʙʦʪʠʮʠ, 
ʙʝʟʨʘʙʦʪʥʠ, ʟʘʝʪʠʪʝ ʚ ʩʘʤʦʩʪʦʷʪʝʣʝʥ ʙʠʟʥʝʩ, ʟʘʚʲʨʰʠʣʠʪʝ 
ʫʥʠʚʝʨʩʠʪʝʪʩʢʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ.ʪ.ʥ., ʢʦʝʪʦ ʜʘ ʧʦʜʧʦʤʘʛʘ ʠ 
ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ, ʠ ʤʦʙʠʣʥʦʩʪʪʘ. 

- ɻʲʚʢʘʚ ʧʦʜʭʦʜ, ʬʦʢʫʩʠʨʘʥ ʚʲʨʭʫ ʧʨʘʢʪʠʯʝʩʢʠʪʝ ʧʦʩʪʠʞʝʥʠʷ, ʚʲʨʭʫ 
ʦʙʫʯʝʥʠʝ ʯʨʝʟ ʧʨʘʢʪʠʯʝʩʢʦ ʫʩʚʦʷʚʘʥʝ, ʢʦʝʪʦ ʧʦʜʜʲʨʞʘ ʥʝʬʦʨʤʘʣʥʦʪʦ 
ʦʙʫʯʝʥʠʝ ʠ ʠʥʜʠʚʠʜʫʘʣʥʦʪʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʨʘʟʚʠʪʠʝ. 

- ʃʝʩʥʦ ʜʦʩʪʲʧʥʘ ʠ ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʦʩʠʛʫʨʷʚʘʱʘ 
ʨʲʢʦʚʦʜʝʥʝ ʠ ʢʦʥʩʫʣʪʠʨʘʥʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ, ʩʪʠʤʫʣʠʨʘʡʢʠ 
ʫʯʘʩʪʥʠʮʠʪʝ ʜʘ ʚʟʠʤʘʪ ʠʥʬʦʨʤʠʨʘʥʠ ʨʝʰʝʥʠʷ ʟʘ ʦʙʫʯʝʥʠʝʪʦ ʠ 
ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʩʠ ʨʘʟʚʠʪʠʝ. 

ʈʩʞʝʨʩʡʞʥʙʰʞʪʫʛʧ. ʌʘʢʪʦʨʠ ʚ ʢʫʣʪʫʨʥʠʪʝ ʠʥʜʫʩʪʨʠʠ. 

ʂʥʠʛʘʪʘ ʝ ʫʥʠʚʝʨʩʘʣʝʥ ʥʦʩʠʪʝʣ ʥʘ ʩʦʮʠʘʣʥʘ ʮʝʥʥʦʩʪ. Ăʇʘʢʝʪʠʨʘʥʝʪʦò, 
ʧʦʜʚʲʨʟʚʘʥʝʪʦ ʥʘ ʢʥʠʛʘʪʘ ʚʠʥʘʛʠ ʦʪʨʘʟʷʚʘ ʩʧʝʮʠʬʠʯʥʠ ʝʩʪʝʪʠʯʝʩʢʠ ʠ 
ʢʦʤʝʨʩʠʘʣʥʠ ʠʟʤʝʨʝʥʠʷ, ʢʦʠʪʦ ʧʨʝʟ ʚʝʢʦʚʝʪʝ ʠ ʦʩʦʙʝʥʦ ʚ ʩʝʛʘʰʥʦʪʦ ʩʲʩʪʦʷʥʠʝ 
ʥʘ ʩʚʝʪʦʚʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʩʘ ʯʝʩʪʦ ʚ ʥʝʩʲʦʪʚʝʪʩʪʚʠʝ. 

ʉʧʦʨʝʜ ʦʙʰʠʨʥʦ ʠʟʩʣʝʜʚʘʥʝ ʚ ʩʪʨʘʥʠʪʝ ʦʪ ɽʉ ʥʘ ʪʘʢʘ ʥʘʨʝʯʝʥʠʪʝ 
ʢʫʣʪʫʨʥʠ ʠ ʪʚʦʨʯʝʩʢʠ ʠʥʜʫʩʪʨʠʠ, ʩ ʢʦʠʪʦ ʩʝ ʘʩʦʮʠʠʨʘʪ ʧʦʜʚʲʨʟʚʘʥʝʪʦ ʥʘ 
ʢʥʠʛʠ ʠ ʦʧʘʟʚʘʥʝʪʦ ʥʘ ʜʦʢʫʤʝʥʪʘʣʥʦʪʦ ʠʩʪʦʨʠʯʝʩʢʦ ʥʘʩʣʝʜʩʪʚʦ ʠ ʘʨʭʠʚʥʠʪʝ 
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ʜʦʢʫʤʝʥʪʠ ï ʢʘʪʦ ʚʠʜ ʭʫʜʦʞʝʩʪʚʝʥ ʟʘʥʘʷʪ,  ʩʲʱʝʩʪʚʫʚʘʪ ʥʷʢʦʣʢʦ ʬʘʢʪʦʨʘ, 
ʢʦʠʪʦ ʚʣʠʷʷʪ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦʪʦ ʚ ʪʘʟʠ ʦʙʣʘʩʪ. 
Á ɼʦʩʪʲʧ ʜʦ ʬʠʥʘʥʩʠʨʘʥʝ  
Á ʊʝʭʥʦʣʦʛʠʯʥʦ ʨʘʚʥʠʱʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʠ ʫʩʣʫʛʠʪʝ 
Á ʇʨʝʜʧʨʠʝʤʘʯʝʩʢʠ ʩʧʦʩʦʙʥʦʩʪʠ 
Á ʇʘʟʘʨʥʠ ʫʩʣʦʚʠʷ 
Á ʈʝʛʫʣʘʪʠʚʥʘ ʨʘʤʢʘ 
Á ʇʨʝʜʧʨʠʝʤʘʯʝʩʢʠ ʢʦʤʧʝʪʝʥʮʠʠ 

ʅʘʡ-ʥʘʣʝʞʘʱʠʷʪ ʧʨʦʙʣʝʤ ʝ ʢʘʢ ʜʘ ʩʝ ʦʩʠʛʫʨʷʪ ʬʠʥʘʥʩʦʚʠ ʩʨʝʜʩʪʚʘ ʟʘ 
ʧʨʝʜʧʨʠʝʤʘʯʝʩʢʠʪʝ ʠʥʠʮʠʘʪʠʚʠ, ʦʩʦʙʝʥʦ ʚ ʩʝʛʘʰʥʠʷ ʬʠʥʘʥʩʦʚ ʩʨʠʚ ʚ ɽʉ. 
ɽʢʩʧʝʨʪʠʪʝ ʧʦʪʚʲʨʞʜʘʚʘʪ, ʯʝ ʦʢʦʣʦ 80 % ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʪʝ ʠ ʧʨʝʜʦʩʪʘʚʷʱʠ 
ʫʩʣʫʛʠ ʝʜʠʥʠʮʠ ʚ ʢʫʣʪʫʨʥʠʷ ʠ ʢʫʣʪʫʨʥʦ-ʟʘʥʘʷʪʯʠʡʩʢʠʷ ʩʝʢʪʦʨ ʩʘ ʩʘʤʦʥʘʝʪʠ ʠʣʠ 
ʩʘ ʚʲʚ ʬʠʨʤʘ ʩ ʧʝʨʩʦʥʘʣ ʦʪ ʝʜʠʥ ʜʦ ʪʨʠʤʘ ʥʘʝʪʠ. ʊʷʭʥʘʪʘ Ăʫʩʪʦʡʯʠʚʦʩʪò ʩʠʣʥʦ 
ʟʘʚʠʩʠ ʦʪ ʧʦʨʲʯʢʠ ʦʪ ʢʦʨʧʦʨʘʪʠʚʥʠ ʠʣʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠ   ʢʣʠʝʥʪʠ, ʢʦʠʪʦ 
ʬʦʨʤʠʨʘʪ ʪʘʨʛʝʪ ʛʨʫʧʘʪʘ ʥʘ ʪʝʟʠ ʤʘʣʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʝʜʠʥʠʮʠ. ʊʨʘʜʠʮʠʦʥʥʠ 
ʢʣʠʝʥʪʠ ʥʘ ʤʘʣʢʠʪʝ ʢʥʠʛʦʚʝʟʢʠ ʨʘʙʦʪʠʣʥʠʮʠ ʩʘ ʠʥʩʪʠʪʫʪʠ ʟʘ ʚʠʩʰʝ 
ʦʙʨʘʟʦʚʘʥʠʝ, ʫʥʠʚʝʨʩʠʪʝʪʠ, ʤʘʣʢʠ ʧʘʯʘʪʘʨʩʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʤʝʩʪʥʠ 
ʭʫʜʦʞʝʩʪʚʝʥʠ ʛʘʣʝʨʠʠ ʠ ʤʫʟʝʠ, ʢʦʨʧʦʨʘʪʠʚʥʠ ʠ ʜʲʨʞʘʚʥʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ.  

ɽʧʣʤʙʝʳʫ ʥʘ ʈʘʙʦʪʥʘʪʘ ʛʨʫʧʘ ʥʘ ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʟʘ ʠʢʦʥʦʤʠʯʝʩʢʦ 
ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʨʘʟʚʠʪʠʝ ʟʘ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦʪʦ ʚ ʤʘʣʢʠʪʝ ʠ ʩʨʝʜʥʠ 
ʧʨʝʜʧʨʠʷʪʠʷ (2009): Ăʆʮʝʥʢʘ ʥʘ ʧʨʦʛʨʘʤʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦò 
ʚʥʫʰʘʚʘ, ʯʝ ʧʦʪʝʥʮʠʘʣʥʠʷʪ ʧʨʝʜʧʨʠʝʤʘʯ (ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʧʦʜʚʲʨʟʚʘʯʠ ʦʪ 
ʚʩʠʯʢʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʨʘʚʥʠʱʘ) ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʪʨʝʤʠ ʢʲʤ: 
Á ʇʨʠʜʦʙʠʚʘʥʝ ʥʘ ʢʣʶʯʦʚʠ (ʦʩʥʦʚʥʠ) ʫʤʝʥʠʷ 
Á ʈʘʟʚʠʪʠʝ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʠ ʩʦʮʠʘʣʥʠ ʫʤʝʥʠʷ 
Á ʇʨʠʜʦʙʠʚʘʥʝ ʥʘ ʫʤʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʙʠʟʥʝʩ ʠ ʬʠʥʘʥʩʠ. 

ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʠʥʦʚʘʮʠʠʪʝ ʢʘʪʦ ʟʘʜʲʣʞʠʪʝʣʝʥ ʬʘʢʪʦʨ ʟʘ 
ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦ ʧʨʦʝʢʪʲʪ ʧʨʝʜʦʩʪʘʚʷ ʛʲʚʢʘʚʘ ʩʠʩʪʝʤʘ ʟʘ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, ʟʘ ʜʘ ʦʙʫʯʘʚʘ ʧʦʜʚʲʨʟʚʘʯʠ ʥʘ ʧʦʩʪʝʧʝʥʝʥ 
ʥʘʧʨʝʜʲʢ ʚ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʠ ʢʦʤʧʶʪʲʨʥʠʪʝ  ʠʤ ʫʤʝʥʠʷ ʯʨʝʟ ʜʠʛʠʪʘʣʥʦ 
ʧʨʝʜʩʪʘʚʝʥʠ ʤʦʜʫʣʠ ʥʘ ʚʩʠʯʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʬʘʟʠ. 

ʅʷʢʦʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠ ʧʦʩʦʯʚʘʪ ʩʧʠʩʲʢ ʩ ʜʝʩʝʪʢʠ ʧʨʝʜʧʨʠʝʤʘʯʝʩʢʠ 
ʢʦʤʧʝʪʝʥʮʠʠ, ʢʘʪʦ ʧʦʚʝʯʝʪʦ ʩʘ ʠʥʜʠʚʠʜʫʘʣʥʦ ʚʨʦʜʝʥʠ (ʝʥʝʨʛʠʷ/ʧʦʜʪʠʢ, 
ʪʚʦʨʯʝʩʢʘ ʚʦʣʷ), ʜʨʫʛʠ ʩʘ ʜʦʩʪʘ ʥʝʦʧʨʝʜʝʣʝʥʠ (ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʨʘʟʙʠʨʘʥʝ, 
ʩʪʘʨʘʪʝʣʥʘ ʜʦʙʨʦʩʲʚʝʩʪʥʦʩʪ).  ɽʢʩʧʝʨʪʠʪʝ ʦʙʘʯʝ ʩʘ ʩʲʛʣʘʩʥʠ, ʯʝ ʥʷʤʘ ʝʜʠʥʥʦ 
ʤʥʝʥʠʝ ʟʘ ʜʝʪʝʨʤʠʥʘʥʪʠʪʝ ʥʘ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦʪʦ - ʧʨʝʜʧʨʠʝʤʘʯʝʩʢʠʪʝ 
ʨʘʟʙʠʨʘʥʠʷ ʠ ʦʙʫʯʠʪʝʣʥʠ ʧʨʦʛʨʘʤʠ ʚʘʨʠʨʘʪ ʚ ʨʘʟʣʠʯʥʠʪʝ ʩʪʨʘʥʠ ʠ ʩʝ ʠʟʠʩʢʚʘʪ 
ʩʧʝʮʠʬʠʯʥʠ ʢʦʤʧʝʪʝʥʮʠʠ ʟʘ ʚʩʝʢʠ ʙʠʟʥʝʩ ʠ ʫʧʨʘʚʣʝʥʩʢʦ ʨʘʚʥʠʱʝ. 

ʅʞʟʝʬʣʬʤʫʬʩʞʦ ʢʘʪʦ ʪʝʨʤʠʥ ʝ ʜʘʣʝʯ ʧʦ - ʦʙʨʝʤʝʥʝʥ ʦʪ ʧʦʥʷʪʠʝʪʦ 
ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦ. ɽʪʦ ʟʘʱʦ ʤʝʞʜʫʢʫʣʪʫʨʥʦ ʦʙʫʯʝʥʠʝ ʠ ʤʝʞʜʫʢʫʣʪʫʨʥʠ 
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ʢʦʤʧʝʪʝʥʮʠʠ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʜʝʬʠʥʠʨʘʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʮʠʪʘʪʠ ʦʪ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʠ 
ʘʢʘʜʝʤʠʯʥʠ ʝʢʩʧʝʨʪʠ ʢʘʢʪʦ ʠ ʩ ʦʪʧʨʘʪʢʠ ʢʲʤ ʨʘʟʣʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. 

ʂʦʛʘʪʦ ʩʝ ʨʘʟʯʠʪʘ ʥʘ ʧʦʜʭʦʜʘ ʥʘ ʟʜʨʘʚʠʷ ʨʘʟʫʤ (ʦʙʠʣʥʦ ʢʨʠʪʠʢʫʚʘʥ ʦʙʘʯʝ), 
ʪʦʛʘʚʘ Ăʄʝʞʜʫʢʫʣʪʫʨʥʦʪʦ ʦʙʫʯʝʥʠʝ ʝ ʧʨʦʮʝʩʲʪ ʥʘ ʦʩʲʟʥʘʚʘʥʝ ʠ ʨʘʟʙʠʨʘʥʝ ʥʘ 
ʩʦʙʩʪʚʝʥʘʪʘ ʢʫʣʪʫʨʘ ʠ ʥʘ ʜʨʫʛʠʪʝ ʢʫʣʪʫʨʠ ʧʦ ʩʚʝʪʘò.(4). ʎʝʣʪʘ ʝ ʫʯʘʩʪʥʠʢʲʪ ʚ 
ʦʙʫʯʝʥʠʝʪʦ ʜʘ ʧʨʠʜʦʙʠʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʢʦʤʧʝʪʝʥʮʠʠ  ʜʘ ʦʙʱʫʚʘ ʪʦʣʝʨʘʥʪʥʦ 
ʩ ʭʦʨʘ ʩ ʨʘʟʣʠʯʥʠ, ʜʦʨʠ ʢʦʥʬʣʠʢʪʥʠ ʩʲʩ ʩʦʙʩʪʚʝʥʠʪʝ ʤʫ ʥʦʨʤʠ, ʮʝʥʥʦʩʪʠ, 
ʧʦʚʝʜʝʥʠʝ, ʝʟʠʢ ʠ ʜʨ.  

ʄʝʞʜʫʥʘʨʦʜʥʠʪʝ ʧʘʥʘʠʨʠ ʥʘ ʢʥʠʛʘʪʘ ʩʘ ʣʶʙʦʧʠʪʝʥ ʧʨʠʤʝʨ ʟʘ 
ʤʝʞʜʫʢʫʣʪʫʨʥʦ ʨʘʟʚʠʪʠʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʜʘʥʥʠ, ʢʦʠʪʦ ʩʝ ʧʫʙʣʠʢʫʚʘʪ ʥʘ ʪʝʟʠ 
ʬʦʨʫʤʠ, ʧʦʢʘʟʚʘʪ ʩʠʣʥʘ ʚʟʘʠʤʦʚʨʲʟʢʘ ʤʝʞʜʫ ʢʫʣʪʫʨʘ ʠ ʨʘʚʥʠʱʝ ʥʘ 
ʠʢʦʥʦʤʠʯʝʩʢʦ ʨʘʟʚʠʪʠʝ. Frankfurter  Buchmesse (ʠʟʜʘʥʠʝ ʥʘ ʧʘʥʘʠʨʘ ʚʲʚ 
ʌʨʘʥʢʬʫʨʪ) (5) ʧʨʝʜʦʩʪʘʚʷ ʠʥʪʝʨʝʩʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʢʥʠʞʥʠʷ ʧʘʟʘʨ ʚ 
ɻʝʨʤʘʥʠʷ ï ʜʚʠʛʘʪʝʣʷʪ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ. 

ʂʥʠʛʠʪʝ ʩʝ ʢʣʘʩʠʨʘʪ ʥʘ 11-ʪʦ ʤʷʩʪʦ ʩʨʝʜ ʟʘʥʠʤʘʥʠʷʪʘ ʥʘ ʛʝʨʤʘʥʮʠʪʝ ʧʨʝʟ  
ʩʚʦʙʦʜʥʦʪʦ ʚʨʝʤʝ, ʠʥʪʝʨʥʝʪ ʝ ʥʘ 7-ʤʦ, ʩʧʠʩʘʥʠʷʪʘ ï ʥʘ 10-ʪʦ. ɸ ʢʦʠ ʩʘ 
ʚʦʜʝʱʠʪʝ ʢʫʣʪʫʨʥʠ ʟʘʥʠʤʘʥʠʷ? Ăɻʣʝʜʘʥʝ ʥʘ ʪʝʣʝʚʠʟʠʷ, ʩʨʝʱʠ ʩ ʧʨʠʷʪʝʣʠ, 
ʟʘʥʠʤʘʥʠʷ ʩ ʜʝʮʘ ʠ ʚʥʫʮʠ, ʩʣʫʰʘʥʝ ʥʘ ʤʫʟʠʢʘ, ʯʝʪʝʥʝ ʥʘ ʚʝʩʪʥʠʮʠ, ʭʨʘʥʝʥʝ 
ʠʟʚʲʥ ʜʦʤʘ ï ʚʩʠʯʢʠ ʪʝ ʩʘ ʤʥʦʛʦ ʧʦ-ʧʦʧʫʣʷʨʥʠ ʦʪ ʯʝʪʝʥʝʪʦ ʥʘ ʢʥʠʛʠ (ʧʦʟʠʮʠʠ 
ʦʪ 1 ʜʦ 6). ʂʘʨʘʥʝ ʥʘ ʢʦʣʘ ʩʲʱʦ ʪʘʢʘ ʩʝ ʥʘʨʝʞʜʘ ʧʨʝʜʠ ʯʝʪʝʥʝʪʦ ï ʥʘ 9-ʪʦ 
ʤʷʩʪʦñ. 

ʄʥʦʛʦ ʚʝʨʦʷʪʥʦ ʪʘʢʘʚʘ ʜʘ ʝ ʢʣʘʩʘʮʠʷʪʘ ʥʘ ʢʫʣʪʫʨʥʠʪʝ ʧʨʝʜʧʦʯʠʪʘʥʠʷ ʚ 
ʜʨʫʛʠ ʚʦʜʝʱʠ ʝʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ, ʢʦʠʪʦ ʠʤʘʪ  ʩʨʘʚʥʠʪʝʣʥʠ ʠʢʦʥʦʤʠʯʝʩʢʠ 
ʠʥʜʝʢʩʠ. 

ɻʝʨʤʘʥʩʢʘʪʘ ʩʪʘʪʠʩʪʠʢʘ ʦʪʙʝʣʷʟʚʘ, ʯʝ ʯʝʪʝʥʝʪʦ ʝ ʚʲʚ ʚʠʩʦʢʘ ʢʦʨʝʣʘʮʠʷ ʩ 
ʥʘʧʨʝʜʥʘʣʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʛʨʫʧʠʪʝ ʩ ʧʦ-ʛʦʣʷʤ ʜʦʭʦʜ. ʋʯʝʥʠʮʠʪʝ ʠ 
ʩʪʫʜʝʥʪʠʪʝ, ʨʘʟʙʠʨʘ ʩʝ, ʩʘ ʥʘʡ-ʘʢʪʠʚʥʘʪʘ ʯʠʪʘʪʝʣʩʢʘ ʘʫʜʠʪʦʨʠʷ. ʍʦʨʘʪʘ ʩ ʧʦ-
ʛʦʣʷʤʘ ʞʠʣʠʱʥʘ ʧʣʦʱ (ʚʝʨʦʷʪʥʦ ʠ ʩ ʧʦ-ʚʠʩʦʢʠ ʜʦʭʦʜʠ) ʩʘ  ʧʦ-ʘʢʪʠʚʥʠ ʥʘ 
ʢʥʠʞʥʠʷ ʧʘʟʘʨ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʜʨʫʛʠ ʛʨʫʧʠ. 

ʂʦʷ ʩʦʮʠʘʣʥʘ ʛʨʫʧʘ ʢʫʧʫʚʘ ʥʘʡ-ʤʥʦʛʦ ʝʣʝʢʪʨʦʥʥʠ ʢʥʠʛʠ? ʆʪʥʦʚʦ, ʭʦʨʘʪʘ ʚ 
ʩʨʝʜʥʘ ʚʲʟʨʘʩʪ, ʥʘ ʧʲʣʥʦ ʨʘʙʦʪʥʦ ʚʨʝʤʝ ʠ ʞʠʪʝʣʠ ʥʘ ʧʦ-ʛʦʣʝʤʠ ʛʨʘʜʦʚʝ. 

ʅʝ ʝ ʠʟʥʝʥʘʜʘ, ʯʝ ʢʫʣʪʫʨʥʠʪʝ ʜʝʡʥʦʩʪʠ ʩʘ ʩʠʣʥʦ ʟʘʚʠʩʠʤʠ ʦʪ ʧʨʝʢʠʪʝ 
ʧʦʩʣʝʜʠʮʠ ʦʪ ʠʢʦʥʦʤʠʯʝʩʢʦʪʦ ʨʘʚʥʠʱʝ. ʂʠʪʘʡʩʢʠʪʝ ʠʟʜʘʪʝʣʩʪʚʘ ʩʘ ʩʨʝʜ ʥʘʡ-
ʚʘʞʥʠʪʝ ʣʠʮʝʥʟʠʦʥʥʠ ʧʘʨʪʥʴʦʨʠ ʥʘ ʚʦʜʝʱʠʪʝ ʝʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ ʧʨʝʟ 
ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ. ʊʦʚʘ ʝ ʤʝʞʜʫʢʫʣʪʫʨʥʘ ʪʝʥʜʝʥʮʠʷ, ʙʝʟ ʩʲʤʥʝʥʠʝ, ʥʦ ʤʝʞʜʫ 
ʚʦʜʝʱʠ ʠʢʦʥʦʤʠʢʠ.  

ʉʨʝʘɦʪʘ ʥʘ ʚʠʩʦʢʦ ʨʘʚʥʠʱʝ ʥʘ ʩʚʝʪʦʚʥʠʪʝ ʣʠʜʝʨʠ ʧʨʝʟ ʷʥʫʘʨʠ 2014 ʛ. ʚ 
ɼʘʚʦʩ ʧʦʩʦʯʠ ʨʠʩʢʦʚʝʪʝ ʟʘ ʙʣʠʟʢʦʪʦ ʥʠ ʙʲʜʝʱʝ ï ʚʣʦʰʘʚʘʱʘʪʘ ʩʝ ʨʘʟʣʠʢʘ ʚ 
ʙʣʘʛʦʩʲʩʪʦʷʥʠʝʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʥʘʡ-ʛʦʣʝʤʠʷʪ ʨʠʩʢ ʟʘ ʩʚʝʪʘ. Ăʍʨʦʥʠʯʥʦʪʦ 
ʥʝʩʲʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʜʦʭʦʜʠʪʝ ʥʘ ʥʘʡ-ʙʦʛʘʪʠʪʝ ʠ ʥʘʡ-ʙʝʜʥʠʪʝ ʝ ʦʧʘʩʥʦʩʪʪʘ, 
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ʢʦʷʪʦ ʝ ʤʥʦʛʦ ʚʝʨʦʷʪʥʦ ʜʘ ʧʨʠʯʠʥʠ ʩʝʨʠʦʟʥʠ ʱʝʪʠ ʚ ʛʣʦʙʘʣʝʥ ʤʘʱʘʙ ʧʨʝʟ 
ʩʣʝʜʚʘʱʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝñ, ʩʧʦʨʝʜ ʤʥʝʥʠʷʪʘ ʥʘ ʥʘʜ 700 ʛʣʦʙʘʣʥʠ ʝʢʩʧʝʨʪʠ, 
ʚʢʣʶʯʝʥʠ ʚ ʜʦʢʣʘʜʘ ɻʣʦʙʘʣʥʠ ʨʠʩʢʦʚʝ 2014 ʛ ʥʘ ʉʚʝʪʦʚʥʠʷ ʠʢʦʥʦʤʠʯʝʩʢʠ (6). 

ɼʨʫʛʠ ʨʠʩʢʦʚʝ ï ʩʧʦʨʝʜ ʩʚʝʪʦʚʥʠʪʝ ʣʠʜʝʨʠ ï ʥʠʝ ʛʠ ʚʠʞʜʘʤʝ ʚʲʚ 
ʚʩʝʢʠʜʥʝʚʥʠʷ ʩʠ ʞʠʚʦʪ: ʙʝʟʨʘʙʦʪʠʮʘ, ʬʠʩʢʘʣʥʘ ʢʨʠʟʘ, ʥʘʤʘʣʝʥʠ ʚʲʟʤʦʞʥʦʩʪʠ 
ʟʘ ʥʘʝʤʘʥʝ ʥʘ ʤʣʘʜʠʪʝ ʭʦʨʘ, ʨʘʩʪʷʱʠʪʝ ʮʝʥʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. (ɽʪʦ ʟʘʱʦ 
ʧʨʦʛʨʘʤʠʪʝ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʩʪʨʘʥʠ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ 
ʦʙʫʯʝʥʠʝ ʠʣʠ ʢʘʢʪʦ ʥʘʧʦʩʣʝʜʲʢ ʩʝ ʥʘʨʠʯʘ Ăʜʫʘʣʥʦ ʯʨʝʟ ʧʨʘʢʪʠʢʫʚʘʥʝ 
ʦʙʨʘʟʦʚʘʥʠʝñ ʝ ʤʥʦʛʦ ʚʘʞʥʦ ʟʘ ʧʨʠʨʘʚʥʷʚʘʥʝ ʥʘ ʫʤʝʥʠʷʪʘ ʠ ʢʦʤʧʝʪʝʥʮʠʠʪʝ ʥʘ 
ʨʘʙʦʪʥʘʪʘ ʩʠʣʘ ʢʲʤ ʤʦʙʠʣʥʦʩʪʪʘ ʥʘ ʪʨʫʜʦʚʠʷ ʧʘʟʘʨ). 

ʅʘ ʪʦʟʠ ʤʨʘʯʝʥ ʛʣʦʙʘʣʝʥ ʬʦʥ ʝʜʚʘ ʣʠ ʥʷʢʦʡ ʩʚʝʪʦʚʝʥ ʣʠʜʝʨ ʱʝ ʩʝ ʟʘʭʚʘʥʝ 
ʩ ʤʝʞʜʫʢʫʣʪʫʨʥʠʪʝ ʨʠʩʢʦʚʝ.  ʅʝ ʝ ʟʘ ʫʯʫʜʚʘʥʝ ʪʦʛʘʚʘ, ʯʝ ʚʝʯʝ ʠʤʘ ʥʘʨʘʩʪʚʘʱʠ 
ʟʥʘʮʠ ʩʨʝʜ ʚʦʜʝʱʠʪʝ ʝʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ ʜʘ ʦʛʨʘʥʠʯʘʪ ʝʜʠʥ ʦʪ ʬʫʥʜʘʤʝʥʪʠʪʝ 
ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ï ʩʚʦʙʦʜʥʦʪʦ ʜʚʠʞʝʥʠʝ ʥʘ ʭʦʨʘ. 

ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ ʦʙʘʯʝ ʩʝ ʟʘʙʝʣʷʟʚʘʪ ʠ ʦʢʫʨʘʞʘʚʘʱʠ ʩʠʛʥʘʣʠ ʟʘ 
ʤʝʞʜʫʢʫʣʪʫʨʥʠ ʩʲʙʠʪʠʷ ʜʦʨʠ ʚ ʩʝʛʘʰʥʘʪʘ ʢʨʠʟʘ. ʇʨʠʤʝʨ ʟʘ ʪʦʚʘ ʩʘ  ʫʩʧʝʰʥʠʪʝ 
ʠʟʜʘʥʠʷ ʥʘ Ăʅʘʡ-ʜʦʙʨʘ ʭʫʜʦʞʝʩʪʚʝʥʘ ʧʨʦʟʘ ʚ ɽʚʨʦʧʘñ (7) ï ʣʠʪʝʨʘʪʫʨʥʘ ʩʝʨʠʷ, 
ʠʟʜʘʚʘʥʘ ʚʩʷʢʘ ʛʦʜʠʥʘ ʦʪ 2010 ʥʘʩʘʤ. ʊʷ ʝ ʧʦ ʠʥʠʮʠʘʪʠʚʘ ʥʘ ɸʣʝʢʩʘʥʜʲʨ 
ʍʝʤʲʥ ï ʨʦʜʝʥ ʚ ʍʲʨʚʘʪʠʷ ʘʚʪʦʨ, ʞʠʚʝʝʱ ʚ ʏʠʢʘʛʦ. ʊʘʟʠ ʘʥʪʦʣʦʛʠʷ ʩ ʦʭʦʪʘ ʝ 
ʦʪʨʘʟʷʚʘʥʘ  ʚ ʨʝʜʠʮʘ ʚʣʠʷʪʝʣʥʠ ʝʚʨʦʧʝʡʩʢʠ ʤʝʜʠʠ ʠ ʩʝ ʟʘʙʝʣʷʟʚʘ ʠ ʚ ʉɸʑ, 
ʢʲʜʝʪʦ ʩʘʤʦ ʤʝʞʜʫ ʪʨʠ ʠ ʧʝʪ ʧʨʦʮʝʥʪʘ ʦʪ ʣʠʪʝʨʘʪʫʨʥʠʪʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʘ 
ʧʨʝʚʦʜ ʦʪ ʜʨʫʛʠ ʝʟʠʮʠ. ɿʘʩʣʫʞʘʚʘ ʩʠ ʯʦʚʝʢ ʜʘ ʠʟʩʣʝʜʚʘ ʰʠʨʦʢʘʪʘ ʢʘʨʪʠʥʘ ʥʘ 
ʢʫʣʪʫʨʥʠʪʝ ʨʘʟʣʠʯʠʷ ʚ ʢʦʤʝʥʪʘʨʠʪʝ ʠ ʧʨʝʛʣʝʜʠʪʝ ʦʪ ʘʤʝʨʠʢʘʥʩʢʠ ʯʠʪʘʪʝʣʠ, ʦʪ 
ʝʜʥʘ ʩʪʨʘʥʘ, ʠ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʯʠʪʘʪʝʣʠ, ʦʪ ʜʨʫʛʘ. ɽʪʦ ʠ ʢʨʘʡʥʦʪʦ ʟʘʢʣʶʯʝʥʠʝ 
ʥʘ ʍʝʤʲʥ ʢʘʪʦ ʧʨʝʜʧʨʠʝʤʘʯ ʠ ʤʝʞʜʫʢʫʣʪʫʨʝʥ ʧʦʧʫʣʷʨʠʟʘʪʦʨ: Ăʅʠʢʦʷ ʩʪʨʘʥʘ ʚ 
ɽʚʨʦʧʘ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʙʨʘʥʘ ʠʟʚʲʥ ʦʪʥʦʰʝʥʠʷʪʘ ʡ ʩ ʜʨʫʛʠ ʝʚʨʦʧʝʡʩʢʠ 
ʩʪʨʘʥʠ, ʥʠʪʦ ʝʜʥʘ ʢʫʣʪʫʨʘ ʚ ɽʚʨʦʧʘ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʩʤʠʩʣʝʥʘ ʠʟʚʲʥ  
ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʪʘ ʡ ʩ ʜʨʫʛʠ ʢʫʣʪʫʨʠé ɺʷʨʚʘʤ, ʯʝ  ʚʠʥʘʛʠ ʝ ʙʠʣʦ ʪʘʢʘ, ʥʦ 
ʝʜʥʦʚʨʝʤʝʥʥʠʷʪ ʧʨʦʮʝʩ ʥʘ ʬʨʘʛʤʝʥʪʘʮʠʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʠʥʪʝʛʨʘʮʠʷ ʩʲʩ 
ʩʠʛʫʨʥʦʩʪ ʝ ʩʪʘʥʘʣ ʧʦ-ʠʥʪʝʥʟʠʚʝʥ ʩ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ 
ʩʲʶʟéɽʚʨʦʧʝʡʩʢʠʪʝ ʣʠʪʝʨʘʪʫʨʠ ʩʝ ʦʢʘʟʚʘʪ ʨʘʟʧʲʥʘʪʠ ʤʝʞʜʫ ʨʝʜʫʢʮʠʦʥʥʠʪʝ 
ʠʟʠʩʢʚʘʥʠʷ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʢʫʣʪʫʨʘ (ʢʫʣʪʫʨʘ, ʢʦʷʪʦ ʝ ʟʘ ʥʘʩ, ʦʪ ʥʘʩ, ʢʦʠʪʦ ʠ 
ʜʘ ʩʤʝ) ʠ ʪʨʘʥʩʬʦʨʤʠʨʘʱʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʪʨʘʥʩʥʘʮʠʦʥʘʣʥʘʪʘ ʢʫʣʪʫʨʘ, 
ʢʦʷʪʦ ʤʦʞʝ ʝʜʠʥʩʪʚʝʥʦ ʜʘ ʩʲʱʝʩʪʚʫʚʘ ʚ ʧʦʩʪʦʷʥʥʠʷ ʧʦʪʦʢ ʦʪ ʠʜʝʥʪʠʯʥʦʩʪ ʠ 
ʦʙʤʝʥ ʚ ʟʥʘʯʝʥʠʝʪʦñ. 

ʅʞʟʝʬʣʬʤʫʬʩʦʧʫʧ ʧʚʬʰʞʦʡʞ, ʚʩʝ ʦʱʝ ʝ ʪʚʲʨʜʝ ʨʘʟʥʦʧʦʩʦʯʥʦ ʚ 
ʠʥʪʝʨʧʨʝʪʘʮʠʠʪʝ ʥʘ ʘʢʘʜʝʤʠʯʥʠ ʘʚʪʦʨʠ ʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠ ʇʆʆ ʧʨʦʛʨʘʤʠ 
ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʝʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ. ʎʝʣʪʘ ʥʘ ʤʝʞʜʫʢʫʣʪʫʨʥʦʪʦ ʦʙʫʯʝʥʠʝ ʝ ʜʘ 
ʧʦʤʘʛʘ ʥʘ ʫʯʝʱʠʪʝ ʜʘ ʨʘʟʙʠʨʘʪ, ʜʘ ʦʙʱʫʚʘʪ ʩʲʩ, ʠ ʜʘ ʚʢʣʶʯʚʘʪ ʢʫʣʪʫʨʥʠ 
ʮʝʥʥʦʩʪʠ ʥʘ ʜʨʫʛʠ ʥʘʨʦʜʠ ʚ ʩʚʦʷʪʘ ʥʘʮʠʦʥʘʣʥʘ ʢʫʣʪʫʨʘ, ʢʘʪʦ ʟʘʧʘʟʚʘʪ 
ʠʜʝʥʪʠʯʥʦʩʪʪʘ ʥʘ ʦʪʜʝʣʥʠʪʝ ʢʫʣʪʫʨʠ. ʄʝʞʜʫʢʫʣʪʫʨʥʠʷʪ ʦʙʤʝʥ ʢʘʪʦ ʮʷʣʦ ʩʠʣʥʦ 
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ʟʘʚʠʩʠ ʦʪ ʨʘʚʥʠʱʝʪʦ ʠ ʪʝʥʜʝʥʮʠʠʪʝ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʦʪʦ ʨʘʟʚʠʪʠʝ. ʉʝʛʘʰʥʘʪʘ 
ʛʣʦʙʘʣʥʘ ʢʨʠʟʘ ʠ ʧʦʣʠʪʠʯʝʩʢʠʪʝ ʩʙʣʲʩʲʮʠ ʥʘʤʘʣʷʚʘʪ ʩʪʝʧʝʥʪʘ ʥʘ 
ʤʝʞʜʫʢʫʣʪʫʨʥʦʪʦ ʨʘʟʙʠʨʘʪʝʣʩʪʚʦ, ʢʘʢʪʦ ʩʝ ʝ ʩʣʫʯʚʘʣʦ ʠ ʧʨʝʟ ʜʨʫʛʠ ʧʝʨʠʦʜʠ ʦʪ 
ʝʚʨʦʧʝʡʩʢʘʪʘ ʠʩʪʦʨʠʷ.  

ʇʦʜʚʲʨʟʚʘʥʝʪʦ ʥʘ ʢʥʠʛʠ ʢʘʪʦ ʥʝʨʘʟʜʝʣʝʥ ʝʣʝʤʝʥʪ ʦʪ ʢʫʣʪʫʨʥʘʪʘ ʠʥʜʫʩʪʨʠʷ 
ʚʠʥʘʛʠ ʦʪʨʘʟʷʚʘ, ʩʣʝʜʚʘ ʠ ʠʟʨʘʟʷʚʘ ʪʝʟʠ ʢʫʣʪʫʨʥʠ ʪʝʥʜʝʥʮʠʠ.  

ʄʝʞʜʫʢʫʣʪʫʨʥʦʪʦ ʦʙʫʯʝʥʠʝ ï ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ɽʉ ï ʦʟʥʘʯʘʚʘ ʜʘ ʧʨʠʜʦʙʠʚʘʰ 
ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʟʘ ʜʘ ʩʲʟʜʘʚʘʰ ʧʨʦʜʫʢʪʠ ʠ ʫʩʣʫʛʠ, ʢʦʠʪʦ ʩʘ ʧʨʠʚʣʝʢʘʪʝʣʥʠ ʟʘ 
ʧʦʪʨʝʙʠʪʝʣʠ ʦʪ ʜʨʫʛʠ ʛʝʦʛʨʘʬʩʢʠ ʠ ʧʘʟʘʨʥʠ ʦʙʣʘʩʪʠ ʠ ʟʘ ʛʣʦʙʘʣʠʟʠʨʘʱʠʷ ʩʝ 
ʢʫʣʪʫʨʝʥ ʩʦʮʠʫʤ. 
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INTERCULTURAL LEARNING AND ENTREPRENEURSHIP 
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Abstract: Intercultural learning, knowledge and competences are still widely divergent in the 
interpretations by academic authors and in the educational and VET programs in different 
European countries. The aim of the intercultural learning is to help students understand, 
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communicate with, and incorporate other peoplesô cultural values in their national culture, 
while preserving the identity of each. Intercultural exchange, as a whole, is strongly 
dependant on the level and trends of the economic development. The current global crisis and 
political clashes decrease the magnitude of intercultural understanding as it was similar over 
some periods in the European history.  Book binding, as an indispensable element of the 
cultural industry, has always reflected, followed and expressed these cultural trends.  

Intercultural learning ï in the EU context ï is to acquire knowledge and skills to make 
products and services attractive to customers from different geographic and market areas, 
and of globalizing cultural socium. 
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ʃʇʅʈʇʀʁʏʁʇʆʆɹ ɼɾʇʅɾʋʉʁʘ ʁ ʈʉʇɼʉɹʅʁʉɹʆɾ 

ɹʦʡʢʦ ɹʘʥʯʝʚ 

ʀʥʩʪʠʪʫʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ï ɹɸʅ 
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ʈʝʟʶʤʝ: ʌʫʥʢʮʠʦʥʘʣʥʘʪʘ ʠʣʠ ʢʦʤʧʦʟʠʮʠʦʥʥʘ ʛʝʦʤʝʪʨʠʷ ʝ ʤʝʪʦʜ ʟʘ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ 
ʩʣʦʞʥʠ ʬʠʛʫʨʠ ʢʘʪʦ ʩʲʩʪʘʚʝʥʠ ʦʪ ʧʦ-ʧʨʦʩʪʠ ʩ ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʲʝʜʠʥʷʚʘʱʠ ʦʧʝʨʘʮʠʠ. 
ʄʝʪʦʜʲʪ ʧʨʝʜʣʘʛʘ ʝʩʪʝʩʪʚʝʥʘ ʚʨʲʟʢʘ ʩ ʬʫʥʢʮʠʦʥʘʣʥʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʤʦʞʝ ʜʘ 
ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʦʙʫʯʝʥʠʝ ʠʣʠ ʩʘʤʦʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʉʪʘ-
ʪʠʷʪʘ ʚʲʚʝʞʜʘ ʚ ʢʦʤʧʦʟʠʮʠʦʥʥʘʪʘ ʛʝʦʤʝʪʨʠʷ, ʢʘʪʦ ʦʙʨʲʱʘ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʣʠʯ-
ʥʠʪʝ ʚʘʨʠʘʥʪʠ ʥʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʠ ͔ʠ ʧʦ-ʩʧʝʮʠʘʣʥʦ ʥʘ ʟʘʣʝʛʥʘʣʠʷ ʚ ʘʚʪʦʨʦʚʠʷ ʝʟʠʢ 

U. ʇʦʢʘʟʚʘʪ ʩʝ ʧʨʠʤʝʨʠ ʥʘ ʧʨʦʩʪʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʠ ʢʦʤʧʦʟʠʮʠʠ ʠ ʪʘʢʠʚʘ, ʧʦʣʫʯʘ-
ʚʘʥʝʪʦ ʥʘ ʢʦʠʪʦ ʝ ʩʚʲʨʟʘʥʦ ʩ ʧʨʦʛʨʘʤʠʨʘʥʝ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʢʦʤʧʦʟʠʮʠʦʥʥʘ ʛʝʦʤʝʪʨʠʷ, ʬʫʥʢʮʠʦʥʘʣʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ 

ʌʛʧʝ 

ʇʨʝʟ 1982 ʠʟʚʝʩʪʥʠʷʪ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠʥ-
ʬʦʨʤʘʪʠʢ ʇʠʪʲʨ ʍʝʥʜʝʨʩʲʥ ʧʨʝʜʣʦʞʠ ʠʜʝʷʪʘ ʟʘ ʬʫʥʢʮʠʦʥʘʣʥʘ ʛʝʦʤʝʪʨʠʷ: 
ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʢʘʨʪʠʥʘ ʯʨʝʟ ʧʦʜʨʝʞʜʘʥʝ ʥʘ ʯʘʩʪʠ ʝʜʥʘ ʩʧʨʷʤʦ ʜʨʫʛʘ ʩ ʧʦʤʦʱ-
ʪʘ ʥʘ ʥʷʢʦʣʢʦ ʦʪʥʘʧʨʝʜ ʠʟʙʨʘʥʠ ʦʧʝʨʘʮʠʠ [4]. ɺʩʷʢʘ ʩʣʦʞʥʘ ʬʠʛʫʨʘ ʩʝ ʧʦ-
ʩʪʨʦʷʚʘ ʯʨʝʟ ʠʟʨʘʟ, ʚ ʢʦʡʪʦ ʫʯʘʩʪʚʘʪ ʧʲʨʚʠʯʥʠ ʬʠʛʫʨʠ ʠ ʦʧʝʨʘʮʠʠ ʥʘʜ ʪʷʭ ʠ 
ʥʘʜ ʩʲʩʪʘʚʥʠ, ʦʙʨʘʟʫʚʘʥʠ ʧʦ ʩʲʱʠʷ ʥʘʯʠʥ ʬʠʛʫʨʠ. ʆʧʝʨʘʮʠʠʪʝ ʠʤʘʪ ʧʨʦʩʪʠ 
ʩʚʦʡʩʪʚʘ ʠ ʦʙʨʘʟʫʚʘʪ ʩʚʦʝʦʙʨʘʟʥʘ ʘʣʛʝʙʨʘ. ʉʚʦʡʩʪʚʘʪʘ ʧʦʟʚʦʣʷʚʘʪ ʩʪʨʦʛʦ ʠ 
ʷʩʥʦ ʠʥʪʝʨʧʨʝʪʠʨʘʥʝ ʥʘ ʩʪʨʦʝʞʘ ʥʘ ʩʲʩʪʘʚʥʠʪʝ ʬʠʛʫʨʠ. 

ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ ʩʣʦʞʥʠʷʪ ʩʪʨʦʝʞ ʥʘ ʬʠʛʫʨʠʪʝ ʝ ʝʩʪʝʩʪʚʝʥʘ ʧʨʝʜʧʦʩʪʘʚʢʘ 
ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʦʩʪʨʦʝʥʠʷʪʘ ʠ ʩ ʠʥʬʦʨʤʘʪʠʯʥʠ ʩʨʝʜʩʪʚʘ ʠ ʧʦ-ʢʦʥʢʨʝʪʥʦ ï ʟʘ 
ʧʨʝʚʨʲʱʘʥʝʪʦ ʠʤ ʚ ʦʙʝʢʪ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʅʘʠʩʪʠʥʘ, ʨʝʜʠʮʘ ʧʦʩʪʨʦʝʥʠʷ 
ʧʨʝʜʧʦʣʘʛʘʪ ʧʨʠʣʘʛʘʥʝ ʥʝ ʩʘʤʦ ʥʘ ʦʧʝʨʘʮʠʠ-ʢʦʥʩʪʨʫʢʪʦʨʠ ʥʘ ʬʠʛʫʨʠ, ʘ ʠ ʥʘ 
ʤʝʭʘʥʠʟʤʠ ʟʘ ʫʩʣʦʚʝʥ ʠʟʙʦʨ, ʨʘʟʢʣʦʥʷʚʘʥʝ ʠ ʧʦʚʪʘʨʷʥʝ ʠ ʟʘ ʚʲʟʧʨʦʠʟʚʝʞʜʘʥʝ 
ʥʘ ʩʭʦʜʥʠ, ʥʦ ʥʝʠʜʝʥʪʠʯʥʠ ʬʠʛʫʨʠ. ʊʘʢʠʚʘ ʤʝʭʘʥʠʟʤʠ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʦʪ ʝʟʠ-
ʮʠʪʝ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʥʘʧʨʠʤʝʨ ʥʘ ʚʲʟʧʨʦʠʟʚʝʞʜʘʥʝʪʦ ʥʘ ʧʦʜʦʙʥʠ ʬʠʛʫʨʠ ʦʪ-
ʛʦʚʘʨʷ ʧʦʥʷʪʠʝʪʦ ʧʦʜʧʨʦʛʨʘʤʘ ʩ ʧʘʨʘʤʝʪʨʠ, ʘ ʧʦʚʪʘʨʷʥʝʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘ ʯʨʝʟ 
ʢʦʤʘʥʜʠ ʟʘ ʮʠʢʲʣ ʠ ʨʝʢʫʨʩʠʚʥʠ ʧʦʚʠʢʚʘʥʠʷ. 

ʆʬʦʨʤʠʣʠʷʪ ʩʝ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʢʦʥʩʪʨʫʢʪʠʚʝʥ ʧʦʜʭʦʜ ʢʲʤ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 
ʬʠʛʫʨʠ ʩʝ ʚʲʟʧʨʠʝ ʤʥʦʛʦ ʧʦʣʦʞʠʪʝʣʥʦ ʠ ʥʘʤʝʨʠ, ʧʦʥʷʢʦʛʘ ʩʲʱʝʩʪʚʝʥʦ ʧʨʝ-
ʦʙʨʘʟʫʚʘʥ, ʧʨʠʣʦʞʝʥʠʷ ʚ ʠʟʦʙʨʘʟʠʪʝʣʥʦʪʦ ʠʟʢʫʩʪʚʦ, ʘʥʠʤʘʮʠʷʪʘ, ʢʦʤʧʦʟʠʨʘ-
ʥʝʪʦ ʥʘ ʤʫʟʠʢʘ ʠ ʜʨ., ʥʘʨʝʜ ʩ ʪʦʚʘ ʨʘʟʚʠʚʘʡʢʠ ʤʝʪʦʜʠʪʝ ʠ ʧʦʭʚʘʪʠʪʝ ʥʘ ʬʫʥʢ-
ʮʠʦʥʘʣʥʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʉʘʤʠʷʪ ʍʝʥʜʝʨʩʲʥ ʩʝ ʚʲʨʥʘ ʢʲʤ ʠʜʝʷʪʘ ʩʠ ʦʪʥʦʚʦ 
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ʜʚʘʡʩʝʪ ʛʦʜʠʥʠ ʧʦ-ʢʲʩʥʦ [5], ʘ ʧʦʥʘʩʪʦʷʱʝʤ ʩʝ ʦʧʠʪʚʘ ʜʘ ʠʟʩʣʝʜʚʘ ʚ ʧʦ-h ʠʨʦʢ 
ʧʣʘʥ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʠʯʥʦʩʪ ʚ ʧʨʦʠʟʚʝʜʝʥʠʷʪʘ ʥʘ ʠʟʦʙʨʘʟʠʪʝʣʥʦʪʦ 
ʠʟʢʫʩʪʚʦ [6]. 

ʅʘʰʘʪʘ ʮʝʣ ʪʫʢ ʝ ʜʘ ʧʨʝʜʩʪʘʚʠʤ ʤʦʜʝʣ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚʲʚ ʬʫʥʢʮʠʦʥʘʣ-
ʥʘʪʘ ʛʝʦʤʝʪʨʠʷ, ʢʦʡʪʦ ʨʘʟʚʠʚʘ ʪʦʟʠ ʥʘ ʍʝʥʜʝʨʩʲʥ ʠ ʝ ʟʘʣʦʞʝʥ ʚ ʧʨʦʝʢʪʠʨʘʥʠʷ 
ʠ ʪʝʢʫʱʦ ʨʝʘʣʠʟʠʨʘʥ ʦʪ ʥʘʩ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ U. ʏʨʝʟ ʥʷʢʦʣʢʦ ʧʨʠʤʝʨʘ ʱʝ 
ʧʦʢʘʞʝʤ ʩʲʱʝʩʪʚʦʪʦ ʥʘ ʤʝʪʦʜʘ, ʜʦʩʪʦʡʥʩʪʚʘʪʘ ʥʘ ʥʘʰʠʷ ʚʘʨʠʘʥʪ ʠ ʪʦʚʘ, ʯʝ 
ʪʦʡ ʝ ʦʪʣʠʯʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʦʚʣʘʜʷʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚʲʚ ʬʫʥʢʮʠʦʥʘʣʝʥ 
ʩʪʠʣ. ʇʦʩʣʝʜʥʦʪʦ ʧʦʜʢʨʝʧʷ ʠ ʜʦʧʲʣʚʘ ʠʟʣʦʞʝʥʘʪʘ ʚ ʜʨʫʛʘ ʥʘʰʘ ʧʫʙʣʠʢʘʮʠʷ [2] 
ʪʝʟʘ ʟʘ ʭʘʨʤʦʥʠʯʥʦ ʩʲʯʝʪʘʚʘʥʝ ʠ ʚʟʘʠʤʦʦʙʦʛʘʪʷʚʘʥʝ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʤʘ-
ʪʝʤʘʪʠʢʘ ʠ ʧʨʦʛʨʘʤʠʨʘʥʝ. 

ʇʦ-ʥʘʪʘʪʲʢ ʚʤʝʩʪʦ ʬʫʥʢʮʠʦʥʘʣʥʘ ʱʝ ʠʟʧʦʣʟʚʘʤʝ ʪʝʨʤʠʥʘ ʢʦʤʧʦʟʠʮʠʦʥʥʘ 
ʛʝʦʤʝʪʨʠʷ, ʪʲʡ ʢʘʪʦ ʩʧʦʨʝʜ ʥʘʩ ʪʦʡ ʧʦ-ʜʦʙʨʝ ʦʪʨʘʟʷʚʘ ʩʲʱʥʦʩʪʪʘ ʥʘ ʧʦʜʭʦʜʘ. 

ʃʧʥʨʧʠʡʯʡʧʦʦʙʫʙ ʜʞʧʥʞʫʩʡʸ ʬ ʎʞʦʝʞʩʪʳʦ ʡ ʛ ʞʠʡʯʡʫʞ GeomLab ʡ U 

ʆʪʣʠʯʠʪʝʣʥʘ ʯʝʨʪʘ ʥʘ ʢʦʤʧʦʟʠʮʠʦʥʥʘʪʘ ʛʝʦʤʝʪʨʠʷ ʝ, ʯʝ ʚ ʥʝʷ ʬʠʛʫʨʠʪʝ ʩʘ 
ʘʙʩʪʨʘʭʠʨʘʥʠ ʥʝ ʩʘʤʦ ʦʪ ʢʦʥʢʨʝʪʥʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚ ʧʦʩʪʨʦʠʪʝʣʥʘʪʘ ʨʘʚʥʠ-
ʥʘ, ʥʦ ʠ ʦʪ ʢʦʥʢʨʝʪʥʠ ʨʘʟʤʝʨʠ. ʇʨʠʝʤʘ ʩʝ, ʯʝ ʚʩʷʢʘ ʬʠʛʫʨʘ ʩʝ ʩʲʜʲʨʞʘ ʚ ʧʨʘ-
ʚʦʲʛʲʣʥʠʢ ʩʲʩ ʩʪʨʘʥʠ, ʫʩʧʦʨʝʜʥʠ ʥʘ ʜʚʝ ʦʪʥʘʧʨʝʜ ʠʟʙʨʘʥʠ ʚʟʘʠʤʥʦʧʝʨʧʝʥʜʠ-
ʢʫʣʷʨʥʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʨʘʚʥʠʥʘʪʘ. ʂʦʥʢʨʝʪʥʠʪʝ ʨʘʟʤʝʨʠ ʥʘ ʩʪʨʘʥʠʪʝ ʥʘ ʧʨʘʚʦ-
ʲʛʲʣʥʠʢʘ ʥʝ ʩʘ ʯʘʩʪ ʦʪ ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʬʠʛʫʨʘʪʘ, ʘ ʩʝ ʫʪʦʯʥʷʚʘʪ ʧʨʠ ʨʘʟʧʦʣʘʛʘ-
ʥʝʪʦ ʠӡ, ʥʘʡ-ʯʝʩʪʦ ʩʲʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠ ʬʠʛʫʨʠ. ʆʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʩʲʩʪʘʚʥʘ ʬʠʛʫ-
ʨʘ ʩʪʘʚʘ ʯʨʝʟ ʩʲʦʪʥʘʩʷʥʝ ʩ ʨʘʟʣʠʯʥʠ ʦʧʝʨʘʮʠʠ ʥʘ ʬʠʛʫʨʠ, ʪ.ʝ. ʥʘ ʩʲʜʲʨʞʘʱʠ-
ʪʝ ʛʠ ʧʨʘʚʦʲʛʲʣʥʠʮʠ, ʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʨʘʚʦʲʛʲʣʥʠʢ, ʩʲʜʲʨʞʘʱ ʬʠʛʫʨʘʪʘ-ʨʝ-
ʟʫʣʪʘʪ. ʊʘʢʘ ʨʘʟʤʝʨʠʪʝ ʩʝ ʟʘʜʘʚʘʪ ʢʦʩʚʝʥʦ ʯʨʝʟ ʩʲʦʪʥʘʩʷʥʝʪʦ ʠ ʚʠʥʘʛʠ ʦʩʪʘʚʘʪ 
ʥʝʜʦʦʧʨʝʜʝʣʝʥʠ ï ʜʦʧʫʩʢʘʪ ʤʘʱʘʙʠʨʘʥʝ. 

ʂʦʥʢʨʝʪʥʦʪʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘ ʧʦʣʫʯʝʥʘʪʘ ʢʘʨʪʠʥʘ ʚ ʨʘʚʥʠʥʘʪʘ ʠʟʦʙʱʦ 
ʥʝ ʩʝ ʨʘʟʛʣʝʞʜʘ ʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʥʪʝʨʝʩ ʟʘ ʢʦʤʧʦʟʠʮʠʦʥʥʘʪʘ ʛʝʦʤʝʪʨʠʷ: ʪʷ 
ʝ ʩʲʩʨʝʜʦʪʦʯʝʥʘ ʚʲʨʭʫ ʚʟʘʠʤʥʦʪʦ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʯʘʩʪʠʪʝ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʘʥʘ-
ʣʠʪʠʯʥʠʷ ʧʦʜʭʦʜ, ʘ ʠ ʦʪ ʝʚʢʣʠʜʦʚʘʪʘ ʛʝʦʤʝʪʨʠʷ, ʦʪʩʲʩʪʚʘ ʨʘʟʛʣʝʞʜʘʥʝ ʚ ʷʚʝʥ 
ʚʠʜ ʥʘ ʢʦʦʨʜʠʥʘʪʠ ʠ ʛʦʣʝʤʠʥʠ: ʨʘʟʩʪʦʷʥʠʷ, ʲʛʣʠ ʠ ʣʠʮʘ. 

ɺ ʤʦʜʝʣʘ ʥʘ ʢʦʤʧʦʟʠʮʠʦʥʥʘ ʛʝʦʤʝʪʨʠʷ ʥʘ ʍʝʥʜʝʨʩʲʥ ʟʘ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʥʦ-
ʚʘ ʬʠʛʫʨʘ ʦʪ ʜʘʜʝʥʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʧʝʨʘʮʠʠʪʝ ʟʘʚʲʨʪʘʥʝ ʥʘ ʬʠʛʫʨʘ ʥʘ ʧʨʘʚ 
ʲʛʲʣ, ʚʝʨʪʠʢʘʣʥʦ ʦʛʣʝʜʘʣʥʦ ʦʙʨʲʱʘʥʝ ʠ ʧʦʩʪʘʚʷʥʝ ʥʘ ʜʚʝ ʬʠʛʫʨʠ ʝʜʥʘ ʜʦ 
ʜʨʫʛʘ, ʝʜʥʘ ʥʘʜ ʜʨʫʛʘ ʠʣʠ ʝʜʥʘ ʚʲʨʭʫ ʜʨʫʛʘ. ʍʘʨʘʢʪʝʨʥʦ ʟʘ ʪʦʟʠ ʤʦʜʝʣ ʝ, ʯʝ 
ʟʘʝʜʥʦ ʩ ʚʩʷʢʘ ʦʧʝʨʘʮʠʷ ʦʩʚʝʥ ʬʠʛʫʨʠʪʝ ʢʘʪʦ ʘʨʛʫʤʝʥʪ ʩʝ ʟʘʜʘʚʘ ʠ ʧʨʘʚʦʲ-
ʛʲʣʥʠʢ, ʢʦʡʪʦ ʜʘ ʚʤʝʩʪʠ ʨʝʟʫʣʪʘʪʘ. 

ɿʘ ʧʨʠʤʝʨ ʜʘ ʨʘʟʛʣʝʜʘʤʝ ʜʚʝʪʝ ʬʠʛʫʨʠ ʥʘ ʬʠʛ. 1. (ʊʫʢ ʠ ʥʘ ʩʣʝʜʚʘʱʠʪʝ 
ʠʣʶʩʪʨʘʮʠʠ ʧʨʘʚʦʲʛʲʣʥʠʢʲʪ ʩ ʧʫʥʢʪʠʨʝʥ ʢʦʥʪʫʨ ʥʝ ʝ ʯʘʩʪ ʦʪ ʠʟʦʙʨʘʞʝʥʠʝʪʦ, ʘ 
ʩʘʤʦ ʧʦʢʘʟʚʘ ʧʦʩʦʯʝʥʦ ʧʦʣʝ ʟʘ ʨʘʟʧʦʣʘʛʘʥʝ.) 
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ɼʘ ʥʘʨʝʯʝʤ ʬʦʨʤʘʪ ʥʘ ʬʠʛʫʨʘ (ʪʦʚʘ ʧʦʥʷʪʠʝ ʦʪʩʲʩʪʚʘ ʫ ʍʝʥʜʝʨʩʲʥ) ʦʪ-
ʥʦʰʝʥʠʝʪʦ ʤʝʞʜʫ ʰʠʨʠʥʘʪʘ ʠ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʩʲʜʲʨʞʘʱʠʷ ʷ ʧʨʘʚʦʲʛʲʣʥʠʢ. 
ʌʠʛ. 2ʘ ʧʦʢʘʟʚʘ ʨʝʟʫʣʪʘʪʘ ʦʪ ʟʘʚʲʨʪʘʥʝ ʥʘ ʬʠʛʫʨʘʪʘ B ʥʘ ʧʨʘʚ ʲʛʲʣ. ʊʲʡ ʢʘʪʦ 
ʩʝ ʧʨʠʝʤʘ, ʯʝ ʪʦʡ ʩʝ ʨʘʟʧʦʣʘʛʘ ʚ ʩʲʱʠʷ (ʠʣʠ ʩʲʩ ʩʲʱʠʷ ʬʦʨʤʘʪ) ʧʨʘʚʦʲʛʲʣʥʠʢ 
ʢʘʪʦ ʥʘ B, ʥʝ ʩʘʤʦ ʨʘʟʤʝʨʲʪ, ʘ ʠ ʬʦʨʤʘʪʲʪ ʥʘ ʢʘʨʪʠʥʘʪʘ ʩʝ ʥʘʛʘʞʜʘʪ ʩʧʦʨʝʜ 
ʧʨʘʚʦʲʛʲʣʥʠʢʘ: ʢʘʨʪʠʥʘʪʘ ʩʝ ʜʝʬʦʨʤʠʨʘ. 

                                 
                                  A                                                          B 

ʌʠʛ. 1 

ʊʦʚʘ ʝ ʥʘʣʠʮʝ ʠ ʧʨʠ ʧʦʜʨʝʞʜʘʥʝʪʦ ʥʘ ʢʘʨʪʠʥʠ ʝʜʥʘ ʜʦ, ʥʘʜ ʠʣʠ ʚʲʨʭʫ ʜʨʫ-
ʛʘ: ʰʠʨʠʥʠʪʝ ʠ ʚʠʩʦʯʠʥʠʪʝ ʩʝ ʠʟʨʘʚʥʷʚʘʪ, ʬʠʛʫʨʠʪʝ ʩʝ ʩʲʝʜʠʥʷʚʘʪ ʭʦʨʠʟʦʥ-
ʪʘʣʥʦ, ʚʝʨʪʠʢʘʣʥʦ ʠʣʠ ʩ ʧʨʠʧʦʢʨʠʚʘʥʝ ʠ ʧʦʣʫʯʝʥʦʪʦ ʩʝ ʥʘʛʘʞʜʘ ʧʦ ʨʘʟʤʝʨʠʪʝ 
ʥʘ ʟʘʜʘʜʝʥʠʷ ʟʘ ʨʘʟʧʦʣʘʛʘʥʝ ʧʨʘʚʦʲʛʲʣʥʠʢ. ʆʯʝʚʠʜʥʦ ʝ, ʯʝ ʧʨʠ ʚʩʷʢʘ ʦʪ ʪʨʠʪʝ 
ʚʠʜʘ ʦʧʝʨʘʮʠʠ ʠ ʜʚʝʪʝ ʬʠʛʫʨʠ-ʘʨʛʫʤʝʥʪʠ ʩʝ ʜʝʬʦʨʤʠʨʘʪ. ʅʘ ʬʠʛ. 2ʙ ʪʦʚʘ ʝ 
ʧʦʢʘʟʘʥʦ ʟʘ ʦʧʝʨʘʮʠʷʪʘ Ăʜʦñ. ʇʨʠ ʦʧʝʨʘʮʠʷʪʘ Ăʚʲʨʭʫñ ʚʩʷʢʘ ʦʪ ʬʠʛʫʨʠʪʝ ʟʘʝʤʘ 
ʝʜʠʥ ʠ ʩʲʱ ʧʨʘʚʦʲʛʲʣʥʠʢ, ʥʦ ʧʦʨʘʜʠ ʜʝʬʦʨʤʠʨʘʥʝʪʦ ʠ ʥʘ ʜʚʝʪʝ ʝ ʤʥʦʛʦ ʪʨʫʜ-
ʥʦ ʜʘ ʩʝ ʧʨʝʜʚʠʜʠ ʢʘʢ ʯʘʩʪʠʪʝ ʠʤ ʩʲʦʪʚʝʪʩʪʚʘʪ ʧʨʠ ʥʘʩʣʘʛʚʘʥʝʪʦ. 

                                   
                                  ʘ)                                                          ʙ) 

ʌʠʛ. 2 

ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʦʧʝʨʘʮʠʠʪʝ ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ ʍʝʥʜʝʨʩʲʥ ʥʝ ʨʘʟʛʣʝʞʜʘʪ ʬʦʨ-
ʤʘӡʪʘ ʢʘʪʦ ʧʨʠʩʲʱ ʥʘ ʬʠʛʫʨʠʪʝ, ʪʝ ʥʝʷʚʥʦ ʛʠ ʜʝʬʦʨʤʠʨʘʪ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʙʲʜʝ 
ʥʝʫʜʦʙʩʪʚʦ, ʪʲʡ ʢʘʪʦ ʚ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ ʟʘ ʨʝʜʠʮʘ ʬʠʛʫʨʠ ʬʦʨʤʘʪʲʪ ʝ ʩʲʱʝʩʪ-
ʚʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ɿʘ ʜʘ ʩʝ ʠʟʦʙʨʘʟʠ ʪʘʢʘʚʘ ʬʠʛʫʨʘ ʩʲʩ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ 
ʬʦʨʤʘӡʪʘ ʠӡ, ʪʦʡ ʪʨʷʙʚʘ ʜʘ ʝ ʠʟʚʝʩʪʝʥ ʠ ʟʘ ʧʦʢʘʟʚʘʥʝ ʜʘ ʩʝ ʠʟʙʝʨʝ ʧʨʘʚʦʲʛʲʣ-
ʥʠʢ ʩʲʩ ʩʲʱʠʷ ʬʦʨʤʘʪ. 

ɺ ʩʠʩʪʝʤʘʪʘ GeomLab [7] ï ʝʟʠʢ ʠ ʩʨʝʜʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ï ʩʝ ʠʟʧʦʣʟʚʘ 
ʨʘʟʣʠʯʝʥ ʚʘʨʠʘʥʪ ʥʘ ʢʦʤʧʦʟʠʮʠʦʥʥʘ ʛʝʦʤʝʪʨʠʷ. ʆʧʝʨʘʮʠʠʪʝ ʩʘ ʧʦʯʪʠ ʩʲʱʠʪʝ 
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(ʦʪʩʲʩʪʚʘ Ăʚʲʨʭʫñ), ʥʦ ʬʦʨʤʘʪʲʪ ʩʝ ʩʤʷʪʘ ʟʘ ʩʚʦʡʩʪʚʦ ʥʘ ʬʠʛʫʨʠʪʝ ʠ ʤʦʞʝ ʜʘ 
ʙʲʜʝ ʠʟʤʝʥʷʥ ʩʘʤʦ ʩ ʥʘʨʦʯʥʘ ʦʧʝʨʘʮʠʷ. ʈʘʟʣʠʢʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʚʠʜʠ ʢʘʪʦ ʩʨʘʚ-
ʥʠʤ ʌʠʛ. 2 ʩ ʌʠʛ. 3. ʅʘ ʚʪʦʨʘʪʘ ʧʨʘʚʦʲʛʲʣʥʠʢʲʪ, ʚ ʢʦʡʪʦ ʩʝ ʧʦʩʪʘʚʷ ʬʠʛʫʨʘʪʘ, 
ʦʩʪʘʚʘ ʯʘʩʪʠʯʥʦ ʥʝʟʘʝʪ: ʬʠʛʫʨʘʪʘ ʛʦ ʠʟʧʲʣʚʘ ʩʘʤʦ ʚ ʝʜʥʘ ʧʦʩʦʢʘ (ʢʦʷʪʦ ʧʲʨʚʘ 
ʩʝ ʦʢʘʞʝ ʠʟʯʝʨʧʘʥʘ ʙʝʟ ʜʘ ʩʝ ʥʘʨʫʰʘʪ ʛʨʘʥʠʮʠʪʝ) ʠ ʚʩʷʢʘ ʦʪ ʯʘʩʪʠʪʝ ʟʘʧʘʟʚʘ 
ʬʦʨʤʘʪʘ ʩʠ. 

                                  
                                  ʘ)                                                           ʙ) 

ʌʠʛ. 3 

ɺ ʪʘʟʠ ʩʠʩʪʝʤʘ ʬʦʨʤʘʪʲʪ ʥʘ ʬʠʛʫʨʘʪʘ, ʨʝʟʫʣʪʘʪ ʦʪ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʦʧʝʨʘ-
ʮʠ,̫ ʩʝ ʧʦʣʫʯʘʚʘ ʦʪ ʬʦʨʤʘӡʪʘ ʥʘ ʘʨʛʫʤʝʥʪʠʪʝ ʠӡ ʧʦ ʥʘʯʠʥ, ʩʧʝʮʠʬʠʯʝʥ ʟʘ ʦʧʝ-
ʨʘʮʠʷʪʘ, ʠ ʟʘʚʠʩʠ ʩʘʤʦ ʦʪ ʦʧʝʨʘʮʠʷʪʘ ʠ ʘʨʛʫʤʝʥʪʠʪʝ. ʅʘʧʨʠʤʝʨ ʬʠʛʫʨʘ ʩ ʬʦʨ-
ʤʘʪ r, ʟʘʚʲʨʪʷʥʘ ʥʘ ʧʨʘʚ ʲʛʲʣ, ʜʘʚʘ ʬʠʛʫʨʘ ʩ ʬʦʨʤʘʪ 1/r, ʘ ʘʢʦ ʜʚʝ ʬʠʛʫʨʠ 
ʠʤʘʪ ʬʦʨʤʘʪʠ r1 ʠ r2 ʧʦʩʪʘʚʷʥʝʪʦ ʠʤ ʝʜʥʘ ʜʦ ʜʨʫʛʘ ʠ ʝʜʥʘ ʧʦʜ ʜʨʫʛʘ ʜʘʚʘ ʬʠ-
ʛʫʨʠ ʩ ʬʦʨʤʘʪʠ ʩʲʦʪʚʝʪʥʦ r1+r2 ʠ 1/(1/r1+1/r2). ʊʝʟʠ ʬʦʨʤʘʪʠ ʦʪʛʦʚʘʨʷʪ ʥʘ ʧʨʘ-
ʚʦʲʛʲʣʥʠʮʠ, ʢʦʠʪʦ ʥʘ ʬʠʛ. 3 ʦʙʭʚʘʱʘʪ ʪʦʯʥʦ ʟʘʝʪʠʪʝ ʯʘʩʪʠ ʥʘ ʧʨʘʚʦʲʛʲʣʥʠʮʠ-
ʪʝ, ʚ ʢʦʠʪʦ ʩʘ ʚʧʠʩʘʥʠ ʬʠʛʫʨʠʪʝ. 

ɿʘ ʦʪʙʝʣʷʟʚʘʥʝ ʝ, ʯʝ ʦʧʝʨʘʮʠʠʪʝ Ăʜʦñ ʠ Ăʥʘʜñ ʚʲʨʭʫ ʬʠʛʫʨʠ ʠʤʘʪ ʩʲʜʨʫʞʠ-
ʪʝʣʥʦʪʦ (ʘʩʦʮʠʘʪʠʚʥʦ) ʩʚʦʡʩʪʚʦ, ʘ ʩʲʦʪʚʝʪʥʠʪʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʬʦʨʤʘʪʠ ʩʘ ʠ 
ʩʲʜʨʫʞʠʪʝʣʥʠ, ʠ ʨʘʟʤʝʩʪʠʪʝʣʥʠ. ɺʲʧʨʦʩʲʪ ʟʘ ʘʣʛʝʙʨʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʧʦ-
ʜʦʙʥʠ ʦʧʝʨʘʮʠʠ ʝ ʠʥʪʝʨʝʩʝʥ ʩʘʤ ʧʦ ʩʝʙʝ ʩʠ ʠ ʥʘ ʥʝʛʦ ʦʪʜʝʣʠʭʤʝ ʧʦʚʝʯʝ ʚʥʠ-
ʤʘʥʠʝ ʚ [2]. 

ɽʟʠʢʲʪ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ U [3,1] ʝ ʬʫʥʢʮʠʦʥʘʣʝʥ ʝʟʠʢ ʟʘ ʧʝʨʩʦʥʘʣʥʦ, ʝʢʩʧʝ-
ʨʠʤʝʥʪʘʣʥʦ ʠ ʦʙʫʯʠʪʝʣʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʚ ʢʦʡʪʦ ʝ ʜʦʨʘʟʚʠʪʘ ʢʦʤʧʦʟʠʮʠʦʥʥʘʪʘ 
ʛʝʦʤʝʪʨʠʷ ʥʘ ʍʝʥʜʝʨʩʲʥ ʠ GeomLab. ʅʘʡ-ʩʲʱʝʩʪʚʝʥʦʪʦ ʜʦʧʲʣʥʝʥʠʝ ʝ ʨʘʟ-
ʛʣʝʞʜʘʥʝʪʦ ʥʘ ʬʠʛʫʨʠʪʝ ʢʘʪʦ ʜʝʡʩʪʚʠʪʝʣʥʦ ʩʲʩʪʘʚʥʠ ʩʪʦʡʥʦʩʪʠ. ʊʦʚʘ ʦʟʥʘ-
ʯʘʚʘ, ʯʝ ʟʘʝʜʥʦ ʩ ʚʩʷʢʘ ʬʠʛʫʨʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʦʧʝʨʘʮʠʠʪʝ, ʢʦʠʪʦ ʷ ʦʙʨʘʟʫʚʘʪ. 
ʊʘʢʘ ʬʠʛʫʨʘʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʡʝʨʘʨʭʠʷ, ʢʨʘʡʥʠʪʝ ʚʲʟʣʠ ʥʘ ʢʦʷʪʦ ʩʘ ʥʝʧʦʩʨʝʜ-
ʩʪʚʝʥʦ ʟʘʜʘʜʝʥʠʪʝ, ʥʝʜʝʣʠʤʠ ʬʠʛʫʨʠ. (ʇʦʩʣʝʜʥʠʪʝ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʧʨʦʠʟʚʦʣʥʦ 
ʩʣʦʞʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʥʦ ʪʦ ʥʝ ʩʝ ʟʘʜʘʚʘ ʩ ʝʟʠʢʘ ʥʘ ʢʦʤʧʦʟʠʮʠʦʥʥʘʪʘ ʛʝʦʤʝʪ-
ʨʠʷ. ɿʘ ʦʧʠʩʚʘʥʝʪʦ ʠʤ ʝʟʠʢʲʪ ʧʨʝʜʦʩʪʘʚʷ ʥʷʢʦʠ ʧʨʦʩʪʠ ʩʨʝʜʩʪʚʘ ʟʘ ʧʦʩʪʨʦʷʚʘ-
ʥʝ ʥʘ ʦʩʥʦʚʥʠ ʛʝʦʤʝʪʨʠʯʥʠ ʬʠʛʫʨʠ.) 
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ʋ ʍʝʥʜʝʨʩʲʥ ʠ ʚ GeomLab ʬʠʛʫʨʠʪʝ, ʚʝʜʥʲʞ ʦʙʨʘʟʫʚʘʥʠ, ʩʘ ʚʝʯʝ ʥʝ ʩʪʨʫʢ-
ʪʫʨʥʠ, ʘ ʘʪʦʤʘʨʥʠ ʩʪʦʡʥʦʩʪʠ. ɺ U ʩʪʨʫʢʪʫʨʥʦʩʪʪʘ ʥʘ ʬʠʛʫʨʠʪʝ ʧʦʟʚʦʣʷʚʘ ʪʝ ʜʘ 
ʙʲʜʘʪ ʘʥʘʣʠʟʠʨʘʥʠ ʩ ʧʨʦʛʨʘʤʥʠ ʩʨʝʜʩʪʚʘ ʠ ʝʚʝʥʪʫʘʣʥʦ ʚʠʜʦʠʟʤʝʥʷʥʠ, ʘ ʯʘʩ-
ʪʠʪʝ ʠʤ ʜʘ ʙʲʜʘʪ ʠʟʚʣʠʯʘʥʠ ʠ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʜʨʫʛʠ ʬʠʛʫʨʠ. ɿʘ 
ʘʥʘʣʠʟ ʥʘ ʩʪʨʦʝʞʘ ʥʘ ʬʠʛʫʨʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʲʧʦʩʪʘʚʠʪʝʣʥʠ ʰʘʙʣʦʥʠ ï ʦʙʱ ʤʝ-
ʭʘʥʠʟʲʤ ʟʘ ʩʪʨʫʢʪʫʨʥʦ ʜʝʢʦʤʧʦʟʠʨʘʥʝ, ʧʦʟʥʘʪ ʦʪ ʩʲʚʨʝʤʝʥʥʠʪʝ ʬʫʥʢʮʠʦʥʘʣʥʠ 
ʝʟʠʮʠ. 

ɼʨʫʛʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʠʷ ʥʘ ʢʦʤʧʦʟʠʮʠʦʥʥʘʪʘ ʛʝʦʤʝʪʨʠʷ ʚ U ʩʘ: 

¶ ʧʦ-ʦʙʱʘ ʦʧʝʨʘʮʠʷ ʟʘ ʟʘʚʲʨʪʘʥʝ ʥʘ ʬʠʛʫʨʘ ï ʥʘ ʧʨʦʠʟʚʦʣʝʥ ʲʛʲʣ; 

¶ ʥʷʢʦʣʢʦ ʦʧʝʨʘʮʠʠ ʟʘ ʦʛʣʝʜʘʣʥʦ ʦʙʨʲʱʘʥʝ ï ʚʝʨʪʠʢʘʣʥʦ, ʭʦʨʠʟʦʥʪʘʣʥʦ ʠ 
ʦʪʥʦʩʥʦ ʜʚʘʪʘ ʜʠʘʛʦʥʘʣʘ (ʧʦʩʣʝʜʥʠʪʝ ʩʘ ʥʝ ʪʦʯʥʦ ʦʩʝʚʠ ʩʠʤʝʪʨʠʠ, ʘ ʧʦ-
ʩʢʦʨʦ Ăʨʘʟʤʷʥʘ ʥʘ ʢʦʦʨʜʠʥʘʪʥʠʪʝ ʦʩʠñ ʠʣʠ ʘʥʘʣʦʟʠ ʥʘ ʪʨʘʥʩʧʦʥʠʨʘʥʝʪʦ 
ʥʘ ʤʘʪʨʠʮʠ ʚ ʘʣʛʝʙʨʘʪʘ); 

¶ ʟʘʜʘʚʘʥʝ (ʧʨʦʤʝʥʷʥʝ) ʥʘ ʮʚʝʪʘ ʥʘ ʬʠʛʫʨʘ ʠʣʠ ʥʘ ʥʝʡʥʠ ʯʘʩʪʠ; 

¶ ʦʧʝʨʘʮʠʷʪʘ Ăʚʲʨʭʫñ ʜʘʚʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʩʲʚʤʝʩʪʷʚʘʥʝ ʥʘ 
ʥʘʣʘʛʘʥʠʪʝ ʬʠʛʫʨʠ, ʚʢʣ. ʩʲʩ ʠʣʠ ʙʝʟ ʥʘʛʘʞʜʘʥʝ ʥʘ ʬʦʨʤʘӡʪʘ ʥʘ ʝʜʥʘʪʘ 
ʬʠʛʫʨʘ ʩʧʨʷʤʦ ʜʨʫʛʘʪʘ; 

¶ ʥʘ ʬʠʛʫʨʘ ʠʣʠ ʥʝʡʥʠ ʯʘʩʪʠ ʤʦʞʝ ʜʘ ʩʝ ʟʘʜʘʜʝ ʧʨʦʟʨʘʯʥʦʩʪ (ʥʝʧʣʲʪʥʦʩʪ) 
ʩ ʠʟʙʨʘʥʘ ʩʪʝʧʝʥ; ʪʘʢʘ ʟʘʢʨʠʪʠʪʝ ʯʨʝʟ ʦʧʝʨʘʮʠʷ Ăʚʲʨʭʫñ ʯʘʩʪʠ ʤʦʛʘʪ ʚʩʝ 
ʧʘʢ ʜʘ ʙʲʜʘʪ ʚʠʜʠʤʠ ʠ ʬʠʛʫʨʘʪʘ ʢʘʪʦ ʩʪʨʫʢʪʫʨʥʘ ʢʦʤʧʦʟʠʮʠʷ ʜʦʙʠʚʘ ʧʦ-
ʦʪʯʝʪʣʠʚʦ ʚʠʜʠʤʦ ʤʥʦʛʦʩʣʦʡʥʦ ʩʲʜʲʨʞʘʥʠʝ. 

ʇʲʨʚʠʯʥʠʪʝ ʬʠʛʫʨʠ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʯʘʩʪʠ ʩ ʬʠʢʩʠʨʘʥʠ, ʥʝʠʟʤʝʥʷʝʤʠ ʮʚʷʪ ʠ 
ʧʣ̡ʪʥʦʩʪ ʠ ʪʘʢʠʚʘ ʩ ʥʝʦʧʨʝʜʝʣʝʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʪʝʟʠ ʩʚʦʡʩʪʚʘ. ɿʘ ʧʦʩʣʝʜʥʠʪʝ 
ʩʝ ʧʦʜʨʘʟʙʠʨʘ ʯʝʨʝʥ ʮʚʷʪ ʠ ʧʲʣʥʘ ʧʣʲʪʥʦʩʪ, ʥʦ ʪʲʢʤʦ ʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʦ-
ʤʝʥʷʥʠ, ʢʘʢʪʦ ʙʝ ʩʧʦʤʝʥʘʪʦ. ʇʣʲʪʥʦʩʪʪʘ ʥʘ ʥʘʣʦʞʝʥʠʪʝ ʝʜʥʘ ʚʲʨʭʫ ʜʨʫʛʘ ʯʘʩ-
ʪʠ ʩʝ ʥʘʪʨʫʧʚʘ ʦʪ ʩʪʦʡʥʦʩʪʠʪʝ ʟʘ ʯʘʩʪʠʪʝ. 

ʌʠʛ. 4 ʧʦʢʘʟʚʘ ʜʚʘ ʩʣʫʯʘʷ ʥʘ ʥʘʣʘʛʘʥʝ ʩ ʦʧʝʨʘʮʠʷ Ăʚʲʨʭʫñ ʥʘ ʝʜʥʠ ʠ ʩʲʱʠ 
ʬʠʛʫʨʠ, ʪʝʟʠ ʦʪ ʧʦ-ʛʦʨʝ. ɺ ʝʜʠʥʠʷ ʩʣʫʯʘʡ ʝ ʠʟʙʨʘʥʦ ʜʘ ʩʝ ʩʲʚʤʝʩʪʷʪ ʩʨʝʜʠʪʝ 
ʥʘ ʬʠʛʫʨʠʪʝ, ʘ ʚ ʜʨʫʛʠʷ ï ʥʠʩʢʠʪʝ ʠʤ ʯʘʩʪʠ, ʢʘʪʦ ʰʠʨʠʥʠʪʝ ʠ ʚ ʜʚʘʪʘ ʩʣʫʯʘʷ 
ʩʲʚʧʘʜʘʪ. ɺʨʲʭʥʘʪʘ, ʧʦ-ʩʚʝʪʣʘ ʬʠʛʫʨʘ ʝ ʧʦʣʫʧʣʲʪʥʘ, ʪʘʢʘ ʯʝ ʩʝ ʚʠʞʜʘ ʠ ʟʘʢʨʠ-
ʪʦʪʦ ʦʪ ʥʝʷ. 

 

ʌʠʛ. 4 
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ʈʩʡʥʞʩʡ 

ʇʨʠʤʝʨʠʪʝ ʧʦʢʘʟʚʘʪ ʨʘʟʣʠʯʥʠ ʩʪʨʘʥʠ ʥʘ ʢʦʤʧʦʟʠʮʠʦʥʥʦʪʦ ʟʘʜʘʚʘʥʝ ʥʘ ʬʠ-
ʛʫʨʠ. ʅʷʢʦʠ ʬʠʛʫʨʠ ʩʝ ʧʦʣʫʯʘʚʘʪ ʝʜʥʠ ʦʪ ʜʨʫʛʠ ʯʨʝʟ ʤʘʣʲʢ ʙʨʦʡ ʦʪ ʜʘʜʝʥʠʪʝ 
ʜʝʡʩʪʚʠʷ ʠ ʚ ʪʦʟʠ ʩʤʠʩʲʣ ʩʘ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʠ. ʊʘʢʠʚʘ ʩʘ ʥʘʧʨʠʤʝʨ ʜʚʘʪʘ ʪʨʠ-
ʲʛʲʣʥʠʢʘ ʥʘ ʬʠʛ. 5: ʚʩʝʢʠ ʦʪ ʪʷʭ ʤʦʞʝ ʣʝʢʦ ʜʘ ʙʲʜʝ ʧʦʣʫʯʝʥ ʦʪ ʜʨʫʛʠʷ ʠ ʪʦ ʧʦ 
ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʥʘʯʠʥʘ. 

 
ʌʠʛ. 5 

ʏʨʝʟ ʟʘʚʲʨʪʘʥʝ ʠ ʦʛʣʝʜʘʣʥʠ ʦʪʨʘʞʝʥʠʷ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʣʫʯʘʪ ʠ ʧʨʦʩʪʠ ʦʨʥʘ-
ʤʝʥʪʠ ʢʘʪʦ ʪʝʟʠ ʥʘ ʬʠʛ. 6ʘ-ʚ, ʘ ʦʪʪʘʤ ʠ ʤʦʟʘʡʢʠ ʢʘʪʦ ʥʘ ʬʠʛ. 6ʛ. ʅʘʯʠʥʠʪʝ ʥʘ 
ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʢʦʤʧʦʟʠʮʠʠʪʝ ʥʘ ʪʝʟʠ ʜʚʝ ʠʣʶʩʪʨʘʮʠʠ ʩʘ ʪʠʧʠʯʥʠ ʠ ʟʘ ʤʥʦʞʝʩʪ-
ʚʦ ʜʨʫʛʠ ʬʠʛʫʨʠ ʠ ʝ ʫʜʦʙʥʦ ʜʘ ʩʝ ʠʟʨʘʟʷʪ ʯʨʝʟ ʦʙʱʠ ʬʫʥʢʮʠʠ. 

 

    ʘ)                                ʙ)                               ʚ)                                     ʛ) 
ʌʠʛ. 6 

ɺʩʷʢʘ ʦʪ ʬʠʛ. 6ʘ-ʚ ʩʝ ʧʦʣʫʯʘʚʘ ʯʨʝʟ ʝʜʥʦʦʙʨʘʟʥʦ ʟʘʚʲʨʪʘʥʠ ʝʢʟʝʤʧʣʷʨʠ ʥʘ 
ʜʘʜʝʥʘ ʬʠʛʫʨʘ, ʚ ʩʣʫʯʘʷ ʪʨʠʲʛʲʣʥʠʢ. ʌʫʥʢʮʠʷʪʘ 

@{p :: q- ( q^2) ++ q==p^1| p} , 

ʟʘʧʠʩʘʥʘ ʥʘ ʝʟʠʢʘ U, ʧʨʘʚʠ ʪʦʚʘ ʟʘ ʧʨʦʠʟʚʦʣʥʘ ʬʠʛʫʨʘ p: ʪʷ ʧʦʩʪʘʚʷ ʬʠʛʫʨʠʪʝ 
q ʠ q^2  ʝʜʥʘ ʥʘʜ ʜʨʫʛʘ (-), ʢʘʪʦ q ʝ ʧʦʣʫʯʝʥʘ ʯʨʝʟ ʧʦʩʪʘʚʷʥʝ ʥʘ p^1  ʠ p ʝʜʥʘ 
ʜʦ ʜʨʫʛʘ (| ); ^1  ʠ ̂2  ʩʘ ʝʜʥʦ- ʠ ʜʚʫʢʨʘʪʥʦ ʟʘʚʲʨʪʘʥʝ ʥʘ ʧʨʘʚ ʲʛʲʣ, ʘ ++ 
ʟʘʜʘʚʘ ʧʦʤʦʱʥʦ ʦʧʨʝʜʝʣʝʥʠʝ. 

ʌʠʛ. 6ʛ ʝ ʧʦʚʪʦʨʝʥʠʝ ʥʘ ʝʜʠʥ ʠ ʩʲʱ ʤʦʪʠʚ, ʪʦʟʠ ʦʪ ʬʠʛ. 6ʙ, ʚ ʜʚʘ ʨʝʜʘ ʧʦ 
ʪʨʠ ʧʲʪʠ. ʉʣʝʜʥʘʪʘ ʬʫʥʢʮʠʷ ʦʙʦʙʱʘʚʘ ʪʦʚʘ ʜʝʡʩʪʚʠʝ ʟʘ ʧʨʦʠʟʚʦʣʥʘ ʬʠʛʫʨʘ p, 
m ʨʝʜʘ ʠ n ʝʢʟʝʤʧʣʷʨʘ ʚʲʚ ʚʩʝʢʠ ʨʝʜ: 

@{[ p; m; n] :: - >([ q]* m) ++ q==|>([ p]* n)  

ʀʟʨʘʟʲʪ - >([ q]* m)  ʧʨʠʣʘʛʘ ʦʧʝʨʘʮʠʷʪʘ ð (Ăʥʘʜñ) ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʤʝʞʜʫ 
ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʨʝʜʠʮʘʪʘ, m-ʢʨʘʪʥʦ ʧʦʚʪʦʨʝʥʠʝ ʥʘ q, ʘ q ʥʘ ʩʚʦʡ ʨʝʜ ʝ ʨʝʜʠʮʘ 
ʦʪ n ʝʢʟʝʤʧʣʷʨʘ ʥʘ p, ʤʝʞʜʫ ʢʦʠʪʦ ʝ ʧʨʠʣʦʞʝʥʘ ʦʧʝʨʘʮʠʷʪʘ |  (Ăʜʦñ). 

ʉʣʝʜʥʘʪʘ ʬʠʛʫʨʘ ʝ ʧʦʜʦʙʥʘ ʧʦ ʥʘʯʠʥ ʥʘ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʬʠʛ. 6ʛ, ʥʦ ʝ ʜʦʙʘ-
ʚʝʥʘ ʭʘʦʪʠʯʥʦʩʪ: ʚʩʝʢʠ ʦʪ ʝʣʝʤʝʥʪʠʪʝ ʝ ʬʠʛʫʨʘ ʢʘʪʦ ʪʘʟʠ ʦʪʣʷʚʦ, ʥʦ ʠʣʠ ʚʟʝʪʘ 
ʚ ʪʦʟʠ ʚʠʜ, ʠʣʠ ʦʛʣʝʜʘʣʥʦ ʦʙʲʨʥʘʪʘ, ʢʘʪʦ ʪʦʚʘ ʩʝ ʠʟʙʠʨʘ ʟʘ ʚʩʝʢʠ ʦʪʜʝʣʥʦ ʧʦ 
ʩʣʫʯʘʝʥ ʥʘʯʠʥ. ʈʝʟʫʣʪʘʪʲʪ ʝ ʠʟʥʝʥʘʜʚʘʱʦ ʨʘʟʥʦʦʙʨʘʟʥʘ ʢʦʤʧʦʟʠʮʠʷ. 



34 VVIIII  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʠʠ  ʠʠʟʟʩʩʣʣʝʝʜʜʚʚʘʘʥʥʠʠ̫̫ʪʪʘʘ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 

 

 

ʌʠʛ. 7 

ɺʘʞʥʘ ʨʦʣʷ ʧʨʠ ʚʟʘʠʤʥʦʪʦ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʬʠʛʫʨʠ ʠʛʨʘʝ Ăʧʨʘʟʥʘʪʘ ʬʠʛʫʨʘñ: 
ʬʠʛʫʨʘ ʙʝʟ ʩʲʜʲʨʞʘʥʠʝ, ʥʦ ʩ ʦʧʨʝʜʝʣʝʥ ʬʦʨʤʘʪ. ʂʘʪʦ ʷ ʧʦʩʪʘʚʠʤ ʤʝʞʜʫ ʜʨʫʛʠ 
ʬʠʛʫʨʠ, ʪ ̫ ʦʩʠʛʫʨʷʚʘ ʧʨʘʟʥʦ ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʷʭ, ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʥʘ 
ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʬʦʨʤʘӡʪʘ ʠӡ. ʇʦʩʪʘʚʝʥʘ ʥʘʜ ʜʨʫʛʘ, ʩʲʱʘʪʘ ʬʠʛʫʨʘ, ʟʘʝʤʘʡʢʠ 
ʚʝʨʪʠʢʘʣʥʦ ʨʘʟʩʪʦʷʥʠʝ ʦʙʨʘʪʥʦʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʥʘ ʬʦʨʤʘʪʘ ʩʠ, ʩʤʘʣʷʚʘ ʪʘʟʠ 
ʧʦʜ ʥʝʷ, ʢʘʢʪʦ ʥʘ ʬʠʛ. 7 ʦʪʜʷʩʥʦ. 

 

ʌʠʛ. 8 

ʇʨʠ ʧʦ-ʩʣʦʞʥʠ ʬʠʛʫʨʠ ʙʝʟʫʩʣʦʚʥʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʝ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ 
ʧʨʦʩʪʠ ʯʘʩʪʠ, ʦʪ ʢʦʠʪʦ ʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʲʩʪʘʚʝʥʠ, ʥʘʨʝʜ ʩ ʧʦʜʭʦʜʷʱʦ ʧʦʩʪ-
ʨʦʠʪʝʣʥʦ ʧʨʘʚʠʣʦ ʠʣʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪ. ɺ ʰʠʨʦʢ ʢʣʘʩ ʬʠʛʫʨʠ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʤʝ-
ʨʷʪ ʨʝʢʫʨʝʥʪʥʠ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʦ ʢʦʠʪʦ ʩʝ ʠʟʛʨʘʞʜʘʪ ʨʝʢʫʨʩʠʚʥʠ ʧʨʦʛʨʘʤʠ. 

ʉʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʬʠʛʫʨʠ ʧʦʢʘʟʚʘʪ ʢʦʥʩʪʨʫʢʮʠʠ, ʟʘ ʢʦʠʪʦ ʦʪʢʨʠʚʘʤʝ ʪʘʢʠʚʘ 
ʟʘʚʠʩʠʤʦʩʪʠ. ʊʦʚʘ ʩʘ ʢʨʠʚʠ, ʟʘ ʢʦʠʪʦ ʦʙʨʘʟʫʚʘʱ ʝʣʝʤʝʥʪ ʠʣʠ ʢʨʠʚʘʪʘ ʢʘʪʦ ʮʷ-
ʣʦ ʩʝ ʧʦʜʜʘʚʘʪ ʥʘ ʨʝʢʫʨʝʥʪʥʦ ʦʧʠʩʚʘʥʝ ʩ ʧʘʨʘʤʝʪʲʨ, ʧʦʢʘʟʚʘʱ ʩʪʝʧʝʥʪʘ ʥʘ 
ʩʣʦʞʥʦʩʪ: ʟʘ ʨʘʩʪʷʱʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʘʨʘʤʝʪʲʨʘ ʧʦʣʫʯʘʚʘʤʝ ʚʩʝ ʧʦ-ʫʩʲʚʲʨ-
ʰʝʥʩʪʚʘʥʠ ʚʘʨʠʘʥʪʠ ʥʘ ʢʨʠʚʘʪʘ ï Ăʧʦʢʦʣʝʥʠʷñ ʚ ʥʝʡʥʦʪʦ ʨʘʟʚʠʪʠʝ. ɿʘ ʚʩʷʢʘ ʦʪ 
ʢʨʠʚʠʪʝ ʩʘ ʧʦʢʘʟʘʥʠ ʦʙʨʘʟʫʚʘʱʠʷʪ ʝʣʝʤʝʥʪ ʠ ʥʷʢʦʣʢʦ ʪʘʢʠʚʘ ʧʦʢʦʣʝʥʠʷ. 

ɺʩʠʯʢʠ ʬʠʛʫʨʠ ʙʝʟ ʧʦʩʣʝʜʥʘʪʘ ʩʘ ʦʙʨʘʟʫʚʘʥʠ ʦʪ ʩʘʤʦ ʜʚʝ ʧʲʨʚʠʯʥʠ: ʦʪʩʝʯ-
ʢʘ ʠ ɻ-ʦʙʨʘʟʥʘ ʬʠʛʫʨʘ ʩ ʨʘʚʥʠ ʨʘʤʝʥʘ. ʇʨʠ ʧʲʨʚʠʪʝ ʜʚʝ ʬʠʛʫʨʠ ʨʝʢʫʨʝʥʪʥʦ 
ʦʧʠʩʚʘʥʠʷʪ ʝʣʝʤʝʥʪ ʦʪ ʢʦʝʪʦ ʠ ʜʘ ʝ ʧʦʢʦʣʝʥʠʝ ʤʦʞʝ, ʚʟʝʪ ʚ ʤʥʦʞʝʩʪʦ ʠʜʝʥʪʠʯ-
ʥʠ ʝʢʟʝʤʧʣʷʨʠ, ʜʘ ʦʙʨʘʟʫʚʘ ʥʝʧʨʝʢʲʩʥʘʪʘ ʚʝʨʠʛʘ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ. ɼʨʫʛʠʪʝ 
ʜʚʝ ʢʨʠʚʠ, ʥʘʨʝʯʝʥʠ ʢʨʠʚʘ ʥʘ ʄʫʨ ʠ ʢʨʠʚʘ ʥʘ ʐʝʨʧʠʥʩʢʠ, ʩʘ ʟʘʪʚʦʨʝʥʠ ʠ ʩʝ ʦʙ-
ʨʘʟʫʚʘʪ ʦʪ ʩʚʲʨʟʘʥʠ ʧʦʤʝʞʜʫ ʠʤ ʝʜʥʘʢʚʠ ʯʝʪʚʲʨʪʠʥʠ. 

ʂʨʠʚʘʪʘ ʥʘ ʐʝʨʧʠʥʩʢʠ ʩʝ ʦʙʨʘʟʫʚʘ ʧʦ ʦʩʦʙʝʥʦ ʧʨʦʩʪ ʠ ʝʣʝʛʘʥʪʝʥ ʥʘʯʠʥ: 
ʯʝʪʠʨʠ ʝʢʟʝʤʧʣʷʨʘ ʦʪ ʜʘʜʝʥʦ ʧʦʢʦʣʝʥʠʝ ʩʝ ʧʦʩʪʘʚʷʪ ʜʚʘ ʧʦ ʜʚʘ ʝʜʠʥ ʜʦ ʜʨʫʛ ʠ 



VVIIɯɯ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʠʠ  ʠʠʟʟʩʩʣʣʝʝʜʜʚʚʘʘʥʥʠʠ̫̫ʪʪʘʘ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 35 

 

ʥʘʜ ʜʨʫʛ, ʩʣʝʜ ʢʦʝʪʦ ʥʘʡ-ʙʣʠʟʢʠʪʝ ʜʦ ʮʝʥʪʲʨʘ ʥʘ ʧʦʣʫʯʝʥʦʪʦ ʠʟʜʘʪʠʥʠ ʩʝ ʧʨʦ-
ʤʝʥʷʪ, ʢʘʪʦ ʬʠʛʫʨʠʪʝ ʩʝ ʦʪʚʘʨʷʪ ʠ ʩʲʝʜʠʥʷʚʘʪ ʯʨʝʟ ʦʪʚʦʨʠʪʝ ï ʪʘʢʘ ʧʦʣʫʯʘ-
ʚʘʤʝ ʟʘʪʚʦʨʝʥʘ ʢʨʠʚʘ ʦʪ ʥʦʚʦ ʧʦʢʦʣʝʥʠʝ. ʊʦʟʠ ʧʦʜʭʦʜ ʚʩʲʱʥʦʩʪ ʧʨʝʚʨʲʱʘ 
ʥʠʟʭʦʜʷʱʦʪʦ ʨʝʢʫʨʩʠʚʥʦ ʧʦʩʪʨʦʷʚʘʥʝ ʚʲʚ ʚʲʟʭʦʜʷʱʦ ʠʪʝʨʘʪʠʚʥʦ. 

ɿʘ ʜʘ ʩʝ ʦʪʢʨʠʷʪ ʧʦʜʣʝʞʘʱʠʪʝ ʥʘ ʧʨʦʤʷʥʘ ʯʘʩʪʠ ʠ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʩʘʤʘʪʘ 
ʧʨʦʤʷʥʘ, ʬʠʛʫʨʘʪʘ ʪʨʷʙʚʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʜʝʢʦʤʧʦʟʠʨʘ ï ʧʨʠʤʝʨ ʟʘ ʧʦʣʝʟʥʦʩʪ-
ʪʘ ʥʘ ʪʘʟʠ ʚʲʟʤʦʞʥʦʩʪ, ʧʨʝʜʣʘʛʘʥʘ ʚ ʢʦʤʧʦʟʠʮʠʦʥʥʘʪʘ ʛʝʦʤʝʪʨʠʷ ʥʘ ʝʟʠʢʘ U. 
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36 VVIIII  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʠʠ  ʠʠʟʟʩʩʣʣʝʝʜʜʚʚʘʘʥʥʠʠ̫̫ʪʪʘʘ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 

 

ɽʧʨʳʤʦʡʫʞʤʦʡ ʚʞʤʞʟʣʡ 

ʂʦʤʧʦʟʠʮʠʦʥʥʘʪʘ ʛʝʦʤʝʪʨʠʷ ʤʦʞʝ ʜʘ ʩʝ ʧʨʘʢʪʠʢʫʚʘ ʚ ʜʚʝ ʧʦʩʦʢʠ. ʆʪ ʝʜʥʘ 
ʩʪʨʘʥʘ, ʧʦ ʟʘʜʘʜʝʥʘ ʬʠʛʫʨʘ ʠʣʠ ʢʣʘʩ ʦʪ ʬʠʛʫʨʠ ʤʦʞʝ ʜʘ ʩʝ ʪʲʨʩʠ ʪʷʭʥʦ ʧʨʝʜ-
ʩʪʘʚʷʥʝ ʩ ʝʟʠʢʘ ʥʘ ʢʦʤʧʦʟʠʮʠʦʥʥʘʪʘ ʛʝʦʤʝʪʨʠʷ. ʊʘʢʘ ʝ ʥʘʧʨʠʤʝʨ ʩ ʢʨʠʚʠʪʝ ʥʘ 
ʄʫʨ, ʐʝʨʧʠʥʩʢʠ, ʨʠʩʫʥʢʠʪʝ ʥʘ ɽʰʝʨ ʠ ʜʨʫʛʠ ʬʠʛʫʨʠ ʩ ʨʝʢʫʨʩʠʚʥʘ ʧʨʠʨʦʜʘ. 
ʏʝʩʪʦ ʚ ʪʘʢʠʚʘ ʩʣʫʯʘʠ ʩʘ ʚʲʟʤʦʞʥʠ ʠ ʥʝ ʝʜʥʦ ʨʝʰʝʥʠʷ. ʀʥʪʝʨʝʩʥʦ ʝ ʜʘ ʩʝ ʩʲ-
ʧʦʩʪʘʚʷʪ ʪʝʟʠ ʨʝʰʝʥʠʷ ʥʝ ʩʘʤʦ ʧʦʤʝʞʜʫ ʠʤ, ʘ ʠ ʩ ʥʝʢʦʤʧʦʟʠʮʠʦʥʥʠʪʝ. 

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʤʦʞʝ ʠ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʢʘʢʚʠ ʬʠʛʫʨʠ ʩʝ ʧʦʨʘʞʜʘʪ ʧʨʠ ʧʨʠ-
ʣʘʛʘʥʝ ʥʘ ʢʦʤʧʦʟʠʮʠʦʥʥʠʪʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʝʜʥʦ ʠʣʠ ʜʨʫʛʦ ʤʥʦʞʝʩʪʚʦ ʦʪ ʦʩʥʦʚ-
ʥʠ ʬʠʛʫʨʠ. ʊʦʚʘ ʝ ʧʨʝʜʠʤʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʝʥ, ʜʦʨʠ ʠʛʨʦʚʠ ʧʦʜʭʦʜ, ʥʦ ʪʦʡ ʤʦ-
ʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʮʝʥʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

ʉʤʷʪʘʤʝ, ʯʝ ʠ ʜʚʘʪʘ ʧʦʜʭʦʜʘ ʟʘʩʣʫʞʘʚʘʪ ʚʥʠʤʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ. 

ʇʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʝʪʦʜʘ ʥʘ ʢʦʤʧʦʟʠʮʠʦʥʥʘʪʘ ʛʝʦʤʝʪʨʠʷ ʟʘ ʦʚʣʘʜʷʚʘʥʝ 
ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʦʩʦʙʝʥʦ ʧʨʠ ʦʙʫʯʝʥʠʝ, ʦʩʚʝʥ ʦʧʠʩʘʥʠʪʝ ʜʚʘ ʪʠʧʘ ʤʦʞʝ ʜʘ ʩʝ 
ʧʦʩʪʘʚʷʪ ʠ ʜʨʫʛʠ ʟʘʜʘʯʠ. ʀʥʪʝʨʝʩʥʦ ʝ ʥʘʧʨʠʤʝʨ ʜʘ ʩʝ ʪʲʨʩʠ ʥʘʡ-ʢʲʩ ʠʟʨʘʟ, ʠʣʠ 
ʧʨʦʮʝʜʫʨʘ, ʢʦʷʪʦ ʚʢʣʶʯʚʘ ʥʘʡ-ʤʘʣʢʦ ʥʘ ʙʨʦʡ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʧʦʩʪʨʦʷʚʘ-
ʥʝ ʥʘ ʜʘʜʝʥ ʦʙʝʢʪ. ʀʟʦʙʱʦ ʪʨʝʪʠʨʘʥʝʪʦ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʦʙʣʘʩʪ ʩʣʝʜʚʘ ʜʘ ʩʝ 
ʦʙʦʛʘʪʷʚʘ ʯʨʝʟ ʚʘʨʠʨʘʥʝ ʥʘ ʟʘʜʘʯʠʪʝ ʠ ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʚ ʪʷʭ ʠ ʪʲʨʩʝʥʝ ʥʘ ʥʦʚʠ 
ʧʨʦʙʣʝʤʥʠ ʧʦʩʪʘʥʦʚʢʠ. 

ʉʧʦʨʝʜ ʥʘʩ ʦʪ ʩʲʱʝʩʪʚʝʥʘ ʚʘʞʥʦʩʪ ʧʨʠ ʟʘʥʠʤʘʥʠʷʪʘ ʩ ʢʦʤʧʦʟʠʮʠʦʥʥʘ ʛʝʦ-
ʤʝʪʨʠʷ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʦʙʨʝ ʨʘʟʚʠʪ ʬʫʥʢʮʠʦʥʘʣʝʥ ʝʟʠʢ ʠ ʩʨʝʜʘ ʟʘ ʧʨʦʛʨʘ-
ʤʠʨʘʥʝ. ʇʦʪʨʝʙʠʪʝʣʷʪ ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʣʝʢʦ ʠ ʚ ʤʘʣʲʢ ʦʙʝʤ ʜʘ ʩʲʩ-
ʪʘʚʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ ʬʫʥʢʮʠʠ ʠ ʜʨʫʛʠ ʦʙʝʢʪʠ, ʜʘ ʛʠ ʧʨʠʣʘʛʘ, ʪʝʩʪʚʘ ʠ ʠʟʤʝʥʷ. 
ɹʝʟ ʪʘʢʲʚ ʠʥʩʪʨʫʤʝʥʪ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʤʝʪʦʜʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʠʣʥʦ 
ʟʘʪʨʫʜʥʝʥʦ. ʇʨʦʛʨʘʤʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʢʦʤʧʦʟʠʮʠʦʥʥʘ ʛʝʦʤʝʪʨʠʷ ʩʘ ʤʘʣʢʦ ʥʘ 
ʙʨʦʡ, ʘ ʩʨʝʜ ʪʷʭ ʝʟʠʢʲʪ U ʝ ʦʩʦʙʝʥʦ ʧʨʠʚʣʝʢʘʪʝʣʝʥ. 
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COMPOSITIONAL GEOMETRY AND PROGRAMMING 
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Abstract: Functional, or compositional, geometry is a method of constructing complex 
pictures from simpler ones, apllying binding operations. The method is naturally related to 
functional programming and can be used as a tool for education or self-education in 
programming. The paper introduces to compositional geometry, bringing attention to its 
several variants, more specifically the one implemented in the author's language U. Examples 
of simple, straightforward compositions are shown, as well as ones that can only be achieved 
through programming. 
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ɹɻʋʇʅɹʋʁʀʁʉɹʆʇ ʇʏɾʆʘɻɹʆɾ ʆɹ ɹʃʋʁɻʆʇʊʋʋɹ 
ʆɹ ʇɺʌʐɹɻɹʆʁʋɾ ɻ MOODLE 

ʉʠʣʚʠʷ ɻʘʬʪʘʥʜʞʠʝʚʘ 

ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ 
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ʈʝʟʶʤʝ: ɺ ʨʘʙʦʪʘʪʘ ʩʝ ʠʟʩʣʝʜʚʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ 
ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʫʯʘʱʠʪʝ ʚ ʩʨʝʜʘ ʟʘ ʝ-ʦʙʫʯʝʥʠʝ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ 
ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʚʠʨʪʫʘʣʥʠʪʝ ʜʝʡʥʦʩʪʠ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʩ ʮʝʣ ʦʮʝʥʢʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ 
ʚ ʝʜʥʘ ʦʪ ʥʘʡ-ʧʦʧʫʣʷʨʥʠʪʝ ʩʨʝʜʠ ʟʘ ʝ-ʦʙʫʯʝʥʠʝ Moodle. ɽʢʩʧʝʨʠʤʝʥʪʠʨʘʥ ʝ ʤʦʜʫʣ ʟʘ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʩʧʨʘʚʢʠ-ʠʟʚʣʝʯʝʥʠʷ ʟʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʫʯʘʱʠʪʝ ʚʲʚ 
ʚʠʨʪʫʘʣʥʦ ʧʨʦʚʝʞʜʘʥʠʪʝ ʜʝʡʥʦʩʪʠ ʥʘ ʝʣʝʢʪʨʦʥʝʥ ʢʫʨʩ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: Moodle, ʝʣʝʢʪʨʦʥʝʥ ʢʫʨʩ, ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ 

1. ɻʳʛʞʝʞʦʡʞ 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʪʝʨʥʝʪ ʙʘʟʠʨʘʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ 
ʦʙʫʯʝʥʠʝ (ʝ-ʦʙʫʯʝʥʠʝ) ʜʦʚʝʜʦʭʘ ʜʦ ʤʘʩʦʚʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʨʝʜʠʪʝ ʟʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ (ʉʝʆ) ʚʲʚ ʚʠʩʰʠʪʝ ʫʯʠʣʠʱʘ. ɿʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ 
ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʝ-ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʜʘʜʝʥʘ ʜʠʩʮʠʧʣʠʥʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʮʝʥʷʚʘʥʠ 
ʥʝ ʩʘʤʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, ʩʨʝʜʩʪʚʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ʠ ʦʙʨʘʪʥʘ 
ʚʨʲʟʢʘ, ʥʦ ʠ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʫʯʘʱʠʪʝ ʚ ʦʧʨʝʜʝʣʝʥʠ ʧʝʨʠʦʜʠ. 

ʇʨʦʩʣʝʜʷʚʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʝ ʩʨʝʜ ʥʘʡ-ʦʙʱʠʪʝ ʠʟʠʩʢʚʘʥʠʷ 
ʢʲʤ ʩʲʚʨʝʤʝʥʥʘ ʉʝʆ [1], ʩʧʦʨʝʜ ʢʦʝʪʦ ʉʝʆ ʚʢʣʶʯʚʘ ʩʨʝʜʩʪʚʘ ʟʘ ʚʦʜʝʥʝ ʥʘ 
ʩʪʘʪʠʩʪʠʢʘ ʟʘ ʚʩʝʢʠ ʦʪ ʦʙʫʯʘʚʘʥʠʪʝ, ʠ ʧʦ-ʪʦʯʥʦ ʟʘ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ 
ʧʦʩʝʱʝʥʠʷʪʘ ʢʘʪʦ ʮʷʣʦ, ʥʘ ʦʪʜʝʣʥʠ ʫʯʝʙʥʠ ʝʜʠʥʠʮʠ, ʥʘ ʫʩʧʝʭʘ, ʩʪʝʧʝʥʪʘ ʥʘ 
ʫʩʚʦʷʚʘʥʝ ʥʘ ʦʪʜʝʣʥʠ ʫʯʝʙʥʠ ʝʜʠʥʠʮʠ ʠ ʜʨ. 

ɺ ʢʨʠʪʝʨʠʘʣʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʘʛʝʥʮʠʷ ʟʘ ʦʮʝʥʷʚʘʥʝ ʠ 
ʘʢʨʝʜʠʪʘʮʠʷ (ʅɸʆɸ) ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʘ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ ʚ 
ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʥʘʧʨʘʚʣʝʥʠʝ [2], ʩʨʝʜ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʙʫʯʝʥʠʝ (ɼʆ) ʩʲʱʦ ʩʘ 
ʚʢʣʶʯʝʥʠ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʢʦʥʪʨʦʣ ʥʘ ʫʯʝʙʥʠʷ ʛʨʘʬʠʢ ʠ ʥʘ ʧʨʦʷʚʷʚʘʥʘʪʘ 
ʘʢʪʠʚʥʦʩʪ (ʚʢʣ. ʫʩʧʝʚʘʝʤʦʩʪ) ʦʪ ʩʪʫʜʝʥʪʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʫʯʘʩʪʚʘʱʠ ʚ ɼʆ. 

ʎʝʣ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʫʯʘʩʪʠʝʪʦ ʥʘ ʦʙʫʯʘʚʘʥʠ ʚ ʝ-
ʢʫʨʩʦʚʝ ʚ ʉeʆ Moodle. 
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2. ʅʧʦʡʫʧʩʡʦʜ ʦʙ ʛʡʩʫʬʙʤʦʧʫʧ ʧʚʬʰʞʦʡʞ ʛ Moodle 

ɽʜʥʘ ʦʪ ʥʘʡ-ʧʦʧʫʣʷʨʥʠʪʝ ʚ ʤʦʤʝʥʪʘ ʉʝʆ ʝ ʩʠʩʪʝʤʘʪʘ ʩ ʦʪʚʦʨʝʥ ʢʦʜ Moodle 
(Modular Object-Oriented Dynamic Learning Environment). ʄʦʜʫʣʠʪʝ ʥʘ Moodle, 
ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʠ ʧʦʩʝʱʘʝʤʦʩʪʪʘ ʥʘ 
ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʩʝ ʜʝʣʷʪ ʥʘ ʜʚʘ ʦʩʥʦʚʥʠ ʚʠʜʘ: ʦʪʯʝʪʠ ʥʘ ʥʠʚʦ 
ʢʫʨʩ (Course reports [3]) ʠ ʦʪʯʝʪʠ ʥʘ ʩʠʩʪʝʤʥʦ ʥʠʚʦ (Site-wide reports [6]). 

ʆʪʯʝʪʠʪʝ ʟʘ ʝ-ʢʫʨʩʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʛʝʥʝʨʠʨʘʥʠ ʦʪ ʨʘʟʜʝʣʘ ʟʘ 
ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʚ ʧʘʥʝʣʘ ʟʘ ʥʘʩʪʨʦʡʢʠ (ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʠ ʤʝʥʠʜʞʲʨʠ ʥʘ 
ʩʠʩʪʝʤʘʪʘ, ʦʪ ʘʚʪʦʨʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʥʝ-ʨʝʜʘʢʪʠʨʘʱʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʥʘ 
ʢʫʨʩ) ʢʘʪʦ ʧʨʝʜʣʘʛʘʪ ʩʣʝʜʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ: 

¶ ɾʫʨʥʘʣʠ ï ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʦʩʝʱʘʝʤʦʩʪʪʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʚ ʠʟʙʨʘʥʘ 
ʜʝʡʥʦʩʪ ʠʣʠ ʚʲʚ ʚʩʠʯʢʠ ʩʪʨʘʥʠʮʠ ʥʘ ʫʯʝʙʥʠʷ ʢʫʨʩ, ʜʘʪʘ ʠ ʯʘʩ ʥʘ ʧʦʩʝʱʝʥʠʝ, 
ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʩʪʫʜʝʥʪʘ ʧʦ IP ʘʜʨʝʩ, ʠʟʚʲʨʰʝʥʠʪʝ ʜʝʡʩʪʚʠʷ (ʧʨʝʛʣʝʜ, 
ʜʦʙʘʚʷʥʝ, ʦʙʥʦʚʷʚʘʥʝ, ʚʩʠʯʢʠ ʜʝʡʩʪʚʠʷ) ʟʘ ʦʪʜʝʣʝʥ ʦʙʫʯʘʚʘʥ ʠʣʠ ʚʩʠʯʢʠ 
ʦʙʫʯʘʚʘʥʠ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʜʘʪʘ, ʢʘʪʦ ʨʝʟʫʣʪʘʪʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʢʘʟʘʥʠ (ʚʞ. 
ʬʠʛ. 1.) ʠʣʠ ʝʢʩʧʦʨʪʠʨʘʥʠ ʚ ʪʝʢʩʪʦʚ, ODS ʠʣʠ Excel ʬʦʨʤʘʪ; 

¶ ʆʪʯʝʪ ʥʘ ʜʝʡʥʦʩʪʠ ï ʧʦʢʘʟʚʘ ʙʨʦʷʪ ʧʦʩʝʱʝʥʠʷ ʥʘ ʚʩʠʯʢʠ ʜʦʙʘʚʝʥʠ 
ʢʲʤ ʝ-ʢʫʨʩ ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ ʠ ʨʝʩʫʨʩʠ, ʠ ʩʚʲʨʟʘʥʠʪʝ ʙʣʦʛ ʩʪʘʪʠʠ, ʜʘʪʘʪʘ ʠ ʯʘʩʘ 
ʥʘ ʧʦʩʣʝʜʥʦʪʦ ʧʦʩʝʱʝʥʠʝ, ʠʟʯʠʩʣʝʥʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʞʫʨʥʘʣ ʦʪ ʜʘʪʘʪʘ ʥʘ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʝ-ʢʫʨʩʘ;. 

¶ ʋʯʘʩʪʠʝ ʚ ʢʫʨʩʘ ï ʧʨʦʩʣʝʜʷʚʘ ʜʝʡʥʦʩʪʠʪʝ Ăʧʨʝʛʣʝʜñ ʠ Ăʧʫʙʣʠʢʫʚʘʥʝ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʠñ ʚ ʠʟʙʨʘʥʘ ʨʦʣʷ (ʤʝʥʠʜʞʲʨ, ʘʚʪʦʨ ʥʘ ʢʫʨʩʦʚʝ, ʧʨʝʧʦʜʘʚʘʪʝʣ, 
ʦʙʫʯʘʚʘʥ, ʛʦʩʪ ʠ ʚʩʷʢʘ ʨʦʣʷ, ʜʝʬʠʥʠʨʘʥʘ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʥʘ Moodle) ʜʦ 
ʩʝʜʝʤ ʩʝʜʤʠʮʠ ʥʘʟʘʜ ʦʪ ʪʝʢʫʱʘʪʘ ʜʘʪʘ ʚ ʠʟʙʨʘʥʘ ʜʝʡʥʦʩʪ ʠʣʠ ʨʝʩʫʨʩ ʦʪ 
ʫʯʝʙʥʠʷ ʝ-ʢʫʨʩ ʠ ʧʦʟʚʦʣʷʚʘ ʠʟʧʨʘʱʘʥʝ ʥʘ ʩʲʦʙʱʝʥʠʷ ʜʦ ʧʦʪʨʝʙʠʪʝʣʠ, ʢʦʠʪʦ ʥʝ 
ʩʘ ʧʨʝʛʣʝʜʘʣʠ ʠʟʙʨʘʥʠʷ ʫʯʝʙʝʥ ʨʝʩʫʨʩ ʠʣʠ ʥʝ ʩʘ ʩʝ ʚʢʣʶʯʠʣʠ ʚ ʠʟʙʨʘʥʘʪʘ 
ʫʯʝʙʥʘ ʜʝʡʥʦʩʪ; 

¶ ɿʘʚʲʨʰʝʥʦʩʪ ʥʘ ʜʝʡʩʪʚʠʷʪʘ ï ʚʠʟʫʘʣʠʟʠʨʘ ʚ ʛʨʘʬʠʯʥʘ ʬʦʨʤʘ 
ʦʙʦʙʱʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʤʘʨʢʠʨʘʥʠʪʝ ʦʪ ʫʯʘʱʠʪʝ ʢʘʪʦ ʧʦʩʝʪʝʥʠ ʫʯʝʙʥʠ 
ʜʝʡʥʦʩʪʠ ʠ ʨʝʩʫʨʩʠ; 

¶ ʉʪʘʪʠʩʪʠʢʠ ï ʧʦʢʘʟʚʘ ʚ ʛʨʘʬʠʯʥʘ ʠ ʪʘʙʣʠʯʥʘ ʬʦʨʤʘ ʙʨʦʷ 
ʧʨʝʛʣʝʞʜʘʥʠʷ ʠ ʧʫʙʣʠʢʫʚʘʥʠʷ ʚ ʩʪʨʘʥʠʮʠ ʥʘ ʫʯʝʙʥʠʷ ʝ-ʢʫʨʩ ʟʘ ʜʘʜʝʥ ʧʝʨʠʦʜ 
ʦʪ ʚʨʝʤʝ; 

¶ ʆʪʯʝʪ ʥʘ ʦʮʝʥʢʠ ï ʧʨʝʜʩʪʘʚʷ ʚ ʦʙʦʙʱʝʥ ʚʠʜ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʚʩʠʯʢʠ 
ʜʦʙʘʚʝʥʠ ʢʲʤ ʫʯʝʙʥʠʷ ʝ-ʢʫʨʩ ʜʝʡʥʦʩʪʠ (ʪʝʩʪʦʚʝ, ʫʠʢʠʪʘ, ʬʦʨʫʤʠ, ʟʘʜʘʥʠʷ ʠ 
ʜʨ.) ʠ ʦʮʝʥʢʠ, ʧʦʩʪʘʚʝʥʠ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʚʩʷʢʘ ʧʦʩʪʘʚʝʥʘ 
ʟʘʜʘʯʘ ʠʣʠ ʪʝʩʪ, ʚʢʣ. ʠ ʬʦʨʤʠʨʘʥʘʪʘ ʢʨʘʡʥʘ ʦʮʝʥʢʘ. 



40 VVIIII  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʠʠ  ʠʠʟʟʩʩʣʣʝʝʜʜʚʚʘʘʥʥʠʠ̫̫ʪʪʘʘ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 

 

 

ʌʠʛʫʨʘ 1. ɾʫʨʥʘʣʠ ʥʘ ʝ-ʢʫʨʩ 

ʆʪʯʝʪʠʪʝ ʥʘ ʥʠʚʦ ʉʝʆ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʛʝʥʝʨʠʨʘʥʠ ʦʪ ʨʘʟʜʝʣʘ ʟʘ 
ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʥʘ ʩʘʡʪʘ ʚ ʧʘʥʝʣʘ ʟʘ ʥʘʩʪʨʦʡʢʠ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʥʘ 
ʩʠʩʪʝʤʘʪʘ ʠ ʧʦʟʚʦʣʷʚʘʪ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʥʘ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʚ 
Moodle ʧʦʪʨʝʙʠʪʝʣʠ: 

¶ ʂʦʤʝʥʪʘʨʠ ï ʧʦʢʘʟʚʘ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʚ Moodle ʢʦʤʝʥʪʘʨʠʠ; 

¶ ʇʨʦʤʝʥʠ ʚ ʥʘʩʪʨʦʡʢʠ ï ʚʨʲʱʘ ʚ ʭʨʦʥʦʣʦʛʠʯʝʥ ʨʝʜ ʥʘʧʨʘʚʝʥʠʪʝ 
ʧʨʦʤʝʥʠ ʚ ʥʘʩʪʨʦʡʢʠʪʝ ʥʘ Moodle; 

¶ ɾʫʨʥʘʣʠ ï ʧʨʦʩʣʝʜʷʚʘ ʧʦʩʝʱʘʝʤʦʩʪʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʚ ʠʟʙʨʘʥ ʝ-
ʢʫʨʩ ʢʘʪʦ ʚʢʣʶʯʚʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʘ ʝ-ʢʫʨʩʘ, ʜʘʪʘ ʠ ʯʘʩ ʥʘ 
ʧʦʩʝʱʝʥʠʝ, ʠʤʝ ʠ ʬʘʤʠʣʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, IP ʘʜʨʝʩ, ʜʝʡʩʪʚʠʷ ʠ 
ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ; 

¶ ʆʙʟʦʨʝʥ ʦʪʯʝʪ ʥʘ ʢʫʨʩʦʚʝ ï ʧʦʢʘʟʚʘ ʚ ʪʘʙʣʠʯʥʘ ʠ ʛʨʘʬʠʯʥʘ ʬʦʨʤʘ 
ʢʫʨʩʦʚʝʪʝ ʩ ʥʘʡ-ʛʦʣʷʤʘ ʘʢʪʠʚʥʦʩʪ ʠ ʩ ʥʘʡ-ʛʦʣʷʤ ʙʨʦʡ ʟʘʧʠʩʘʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʚ 
ʠʟʙʨʘʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ ʠ ʜʨ. 

3. ʊʨʩʙʛʣʙ-ʡʠʛʤʞʰʞʦʡʞ ʠʙ ʨʩʧʝʳʤʟʡʫʞʤʦʧʪʫ ʦʙ ʬʰʙʪʫʡʞ 

ʉʠʩʪʝʤʘʪʘ ʩ ʦʪʢʨʠʪ ʢʦʜ Moodle ʝ ʩʲʩʪʘʚʝʥʘ ʥʘ ʤʦʜʫʣʝʥ ʧʨʠʥʮʠʧ, ʢʦʝʪʦ 
ʧʦʟʚʦʣʷʚʘ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʥʝʡʥʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʩʧʦʨʝʜ ʢʦʥʢʨʝʪʥʠʪʝ 
ʥʫʞʜʠ. ʆʩʥʦʚʥʠʪʝ ʩʪʲʧʢʠ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠʪʝ 
ʯʨʝʟ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʤʦʜʫʣʠ ʠ ʬʘʡʣʦʚʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʜʦʢʫʤʝʥʪʘʮʠʷʪʘ 
ʥʘ Moodle [5]. ʉʣʝʜ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʤʦʜʫʣʠ ʠ ʬʘʡʣʦʚʝ, 
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ʘʜʤʠʥʠʩʪʨʘʪʦʨʲʪ ʪʨʷʙʚʘ ʜʘ ʛʠ ʠʥʩʪʘʣʠʨʘ ʧʦ ʩʪʘʥʜʘʨʪʥʠʷ ʥʘʯʠʥ ʟʘ ʜʦʙʘʚʷʥʝ ʥʘ 
ʥʦʚʠ ʤʦʜʫʣʠ ʢʲʤ Moodle (ɸʜʤʠʥʠʩʪʨʠʨʘʥʝ ʥʘ ʩʘʡʪʘ/ʋʚʝʜʦʤʣʝʥʠʷ). 

ʅʘ ʙʘʟʘʪʘ ʥʘ ʛʦʨʥʠʷ ʤʦʜʫʣʝʥ ʧʨʠʥʮʠʧ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʤʦʜʫʣ ʟʘ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʛʝʥʝʨʠʨʘʥʝ ʠ ʥʘ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʦʪʯʝʪʠ, ʢʦʠʪʦ ʥʝ ʩʘ 
ʯʘʩʪ ʦʪ ʩʪʘʥʜʘʨʪʥʠʷ ʧʘʢʝʪ ʩʧʨʘʚʢʠ ʥʘ Moodle. ʊʘʢʘ ʥʘʧʨʠʤʝʨ, ʩʧʨʘʚʢʘʪʘ-
ʠʟʚʣʝʯʝʥʠʝ ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʫʯʘʩʪʠʝʪʦ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʚ ʧʠʣʦʪʥʠ ʝ-
ʢʫʨʩʦʚʝ (ʯʘʩʪ ʦʪ ʦʪʯʝʪʥʠʪʝ ʜʦʢʫʤʝʥʪʠ ʟʘ ʧʨʦʝʢʪʠ ʧʦ ʩʭʝʤʘ BG051PO001-4.3.04 
Ăʈʘʟʚʠʪʠʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʬʦʨʤʠ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʙʫʯʝʥʠʝ ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ 
ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝò) ʝ ʧʨʠʤʝʨ ʟʘ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥ ʦʪʯʝʪ (ʬʠʛ. 2.). ɺ 
ʩʧʨʘʚʢʘʪʘ ʩʝ ʚʢʣʶʯʚʘʪ ʠ ʜʘʥʥʠ ʟʘ ʫʯʘʱʠʪʝ, ʢʦʠʪʦ ʥʝ ʩʘ ʩʪʘʥʜʘʨʪʥʠ ʟʘ 
ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʦʙʫʯʘʚʘʥʠ ʚ Moodle, ʢʘʪʦ ʧʨʝʟʠʤʝ, ʙʝʥʝʬʠʮʠʝʥʪ, ʜʘʪʘ ʥʘ 
ʨʘʞʜʘʥʝ ʠ ʧʦʣ. 

 

ʌʠʛʫʨʘ 2. ʉʧʨʘʚʢʘ-ʠʟʚʣʝʯʝʥʠʝ ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʫʯʘʩʪʠʝ ʚ ʝ-ʦʙʫʯʝʥʠʝ 

3.1. ʈʧʫʩʞʚʡʫʞʤʪʣʡ ʨʩʧʭʡʤ ʦʙ ʧʚʬʰʙʛʙʦ ʛ Moodle 

ʉʪʘʥʜʘʨʪʥʠʪʝ ʧʦʣʝʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʧʨʦʬʠʣʠ ʚ Moodle, ʢʦʠʪʦ ʩʝ 
ʧʦʧʲʣʚʘʪ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʥʦʚʠ ʧʦʪʨʝʙʠʪʝʣʠ ʚʢʣʶʯʚʘʪ ʩʘʤʦ ʦʩʥʦʚʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ï ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʠʤʝ, ʠʤʝ ʠ ʬʘʤʠʣʠʷ, ʧʝʨʩʦʥʘʣʝʥ ʘʜʨʝʩ ʥʘ ʝ-
ʧʦʱʘʪʘ, ʛʨʘʜ, ʜʲʨʞʘʚʘ, ʧʨʝʜʧʦʯʠʪʘʥ ʝʟʠʢ, ʠʥʪʝʨʝʩʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʝʥ ʥʦʤʝʨ, 
ʪʝʣʝʬʦʥʝʥ ʥʦʤʝʨ ʠ ʪ.ʥ. 

ɿʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʨʘʟʰʠʨʝʥʘ ʩʧʨʘʚʢʘʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ 
ʧʨʦʬʠʣ ʥʘ Moodle ʜʘ ʩʝ ʜʦʙʘʚʷʪ ʥʦʚʠ ʧʦʣʝʪʘ ʟʘ ʜʘʥʥʠ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ. 
ɸʜʤʠʥʠʩʪʨʘʪʦʨʲʪ ʥʘ ʉʝʆ Moodle ʤʦʞʝ ʜʘ ʜʦʙʘʚʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʦʣʝʪʘ ʢʲʤ 
ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʧʨʦʬʠʣʠ ʦʪ ɸʜʤʠʥʠʩʪʨʠʨʘʥʝ ʥʘ ʩʘʡʪʘ/ʇʦʪʨʝʙʠʪʝʣʠ/ 
ʇʦʪʨʝʙʠʪʝʣʩʢʠ ʨʝʛʠʩʪʨʘʮʠʠ/ʇʦʣʝʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʧʨʦʬʠʣ. ɿʘ 
ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʪʘʟʠ ʚʲʟʤʦʞʥʦʩʪ ʚ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʧʨʦʬʠʣ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʚ 
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ʉʝʆ Moodle, ʠʥʩʪʘʣʠʨʘʥʘ ʚ ʇʣʦʚʜʠʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠ 
(http:/pdu.uni-plovdiv.bg) ʩʘ ʜʦʙʘʚʝʥʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʦʣʝʪʘ (ʪʘʙʣ. 1.). 

ʁʥʞ ʦʙ 
ʨʧʤʞ 

ʈʩʞʝʦʙʠʦʙʰʞʦʡʞ ʋʡʨ  ʇʜʩʙʦʡʰʞʦʡʸ 

Middlename ʇʨʝʟʠʤʝ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣ 

ɽʜʠʥ ʨʝʜ 
ʪʝʢʩʪ 

ʇʨʠ ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʧʦʪʨʝ-
ʙʠʪʝʣ ʚ ʧʦʣʝʪʦ ʟʘʜʲʣ-
ʞʠʪʝʣʥʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 
ʚʲʚʝʜʝʥʘ ʩʪʦʡʥʦʩʪ 

University ʆʨʛʘʥʠʟʘʮʠʷ 
(ɹʝʥʝʬʠʮʠʝʥʪ/ʧʘ
ʨʪʥʴʦʨ) 

ɽʜʠʥ ʨʝʜ 
ʪʝʢʩʪ 

ɺʲʚʝʜʝʥʘ ʩʪʦʡʥʦʩʪ ʧʦ ʧʦʜ-
ʨʘʟʙʠʨʘʥʝ (ʇʋ Ăʇʘʠʩʠʡ 
ʍʠʣʝʥʜʘʨʩʢʠò) 

Phone ʊʝʣʝʬʦʥ ʟʘ 
ʚʨʲʟʢʘ ʥʘ 
ʧʨʝʜʩʪʘʚʠʪʝʣʷ 
ʥʘ ʮʝʣʝʚʘʪʘ 
ʛʨʫʧʘ 

ɽʜʠʥ ʨʝʜ 
ʪʝʢʩʪ 

ʇʨʠ ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʧʦʪ-
ʨʝʙʠʪʝʣ ʚ ʧʦʣʝʪʦ ʟʘʜʲʣ-
ʞʠʪʝʣʥʦ ʩʝ ʚʲʚʝʞʜʘ 
ʩʪʦʡʥʦʩʪ 

ʉʪʦʡʥʦʩʪʠʪʝ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ 
ʧʨʦʤʝʥʷʪ ʩʣʝʜ ʢʘʪʦ ʚʝʜ-
ʥʲʞ ʩʘ ʚʲʚʝʜʝʥʠ 

Birthdate ɼʘʪʘ ʥʘ ʨʘʞʜʘʥʝ ɼʘʪʘ/ʯʘʩ ʇʨʠ ʨʝʛʠʩʪʨʘʮʠʷ, ʚ ʧʦʣʝʪʦ 
ʟʘʜʲʣʞʠʪʝʣʥʦ ʪʨʷʙʚʘ ʜʘ 
ʙʲʜʝ ʚʲʚʝʜʝʥʘ ʩʪʦʡʥʦʩʪ 

ʉʪʦʡʥʦʩʪʠʪʝ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ 
ʧʨʦʤʝʥʷʪ 

Sex ʇʦʣ ʄʝʥʶ ʦʪ 
ʚʲʟʤʦʞ-
ʥʦʩʪʠ 

ʇʨʠ ʨʝʛʠʩʪʨʘʮʠʷ, ʚ ʧʦʣʝʪʦ 
ʟʘʜʲʣʞʠʪʝʣʥʦ ʪʨʷʙʚʘ ʜʘ 
ʙʲʜʝ ʚʲʚʝʜʝʥʘ ʩʪʦʡʥʦʩʪ 

ʊʘʙʣʠʮʘ 1. ɼʦʧʲʣʥʠʪʝʣʥʠ ʧʦʣʝʪʘ ʟʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʧʨʦʬʠʣ 

ʉʣʝʜ ʢʘʪʦ ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ ʟʘ ʦʙʫʯʘʚʘʥʠʪʝ ʩʘ ʜʦʙʘʚʝʥʠ ʦʪ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʪʝ ʩʘ ʚʠʜʠʤʠ ʚʲʚ ʬʦʨʤʘʪʘ ʟʘ ʨʝʛʠʩʪʨʠʨʘʥʝ ʠ ʩʝ ʧʦʧʲʣʚʘʪ ʧʨʠ 
ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʥʦʚʠ ʧʦʪʨʝʙʠʪʝʣʠ. 

3.2. ɼʞʦʞʩʡʩʙʦʞ ʦʙ ʪʨʩʙʛʣʙ-ʡʠʛʤʞʰʞʦʡʞ ʠʙ ʨʩʧʝʳʤʟʡʫʞʤʦʧʪʫ ʦʙ 
ʬʰʙʪʫʡʞ 

ʉʧʨʘʚʢʘʪʘ ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʫʯʘʩʪʠʝ ʚ ʝ-ʢʫʨʩ ʩʝ ʠʟʚʲʨʰʚʘ ʥʘ 4 
(ʯʝʪʠʨʠ) ʩʪʲʧʢʠ. 

ʉʪʲʧʢʘ 1. ʚʢʣʶʯʚʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʟʘʧʠʩʘʥʠʪʝ ʚ ʝ-ʢʫʨʩʘ ʦʙʫʯʘʚʘʥʠ. ɿʘ 
ʮʝʣʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʚʛʨʘʜʝʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ Moodle ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʚʩʠʯʢʠ 
ʟʘʧʠʩʘʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʚ ʫʯʝʙʝʥ ʝ-ʢʫʨʩ get_enrolled_users (get_context_instance 
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(CONTEXT_COURSE, $course->id)), ʢʦʷʪʦ ʧʨʠʝʤʘ ʢʘʪʦ ʚʭʦʜʝʥ ʧʘʨʘʤʝʪʲʨ 

ʥʦʤʝʨʘ ʥʘ ʠʥʩʪʘʥʮʠʷʪʘ ʥʘ ʫʯʝʙʥʠʷ ʝ-ʢʫʨʩ ʠ ʚʨʲʱʘ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʚʩʠʯʢʠ 
ʟʘʧʠʩʘʥʠ ʚ ʫʯʝʙʥʠʷ ʝ-ʢʫʨʩ ʧʦʪʨʝʙʠʪʝʣʠ ʩ ʨʦʣʠ ʈʝʜʘʢʪʠʨʘʱ ʧʨʝʧʦʜʘʚʘʪʝʣ, 
ʅʝ-ʨʝʜʘʢʪʠʨʘʱ ʧʨʝʧʦʜʘʚʘʪʝʣ, ʄʝʥʠʜʞʲʨ ʠ ʉʪʫʜʝʥʪ. 

ʉʣʝʜ ʠʟʚʣʠʯʘʥʝ ʥʘ ʟʘʧʠʩʘʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʚ ʫʯʝʙʥʠʷ ʝ-ʢʫʨʩ, ʧʦʣʟʚʘʡʢʠ 
ʩʧʝʮʠʘʣʥʘ ʟʘʷʚʢʘ (ʌʠʛʫʨʘ Error! No text of specified style in document..) ʩʝ 
ʧʨʦʚʝʨʷʚʘ ʜʘʣʠ ʧʦʪʨʝʙʠʪʝʣʷʪ ʝ ʟʘʧʠʩʘʥ ʚ ʢʫʨʩʘ ʩ ʨʦʣʷ ʥʘ ʉʪʫʜʝʥʪ. ɸʢʦ ʚ ɹɼ 
ʩʲʱʝʩʪʚʫʚʘ ʟʘʧʠʩ, ʦʪʛʦʚʘʨʷʱ ʥʘ ʢʨʠʪʝʨʠʠʪʝ ʥʘ ʟʘʷʚʢʘʪʘ, ʧʦʪʨʝʙʠʪʝʣʷʪ ʩʝ 
ʚʢʣʶʯʚʘ ʚ ʝʜʥʦʤʝʨʝʥ ʤʘʩʠʚ, ʩʲʜʲʨʞʘʱ ʚʩʠʯʢʠ ʧʦʪʨʝʙʠʪʝʣʠ, ʟʘʧʠʩʘʥʠ ʚ ʝ-
ʢʫʨʩʘ. 

 
ʌʠʛʫʨʘ Error! No text of specified style in document.. ɿʘʷʚʢʘ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʟʘʧʠʩʘʥʠ 

ʚ ʫʯʝʙʝʥ ʝ-ʢʫʨʩ ʩʪʫʜʝʥʪʠ. 

ʅʘ ʉʪʲʧʢʘ 2. ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʫʯʘʩʪʠʝ ʥʘ ʚʩʝʢʠ ʫʯʘʱ, 
ʟʘʧʠʩʘʥ ʚ ʝ-ʢʫʨʩʘ. ɺ ʪʘʙʣʠʮʘ log ʥʘ ʣʦʢʘʣʥʘʪʘ ɹɼ ʥʘ Moodle ʩʝ ʩʲʭʨʘʥʷʚʘʪ 
ʜʘʥʥʠ ʟʘ ʚʩʠʯʢʠ ʜʝʡʥʦʩʪʠ, ʢʦʠʪʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠʟʚʲʨʰʚʘʪ ʚ ʨʘʤʢʠʪʝ ʥʘ 
ʩʠʩʪʝʤʘʪʘ. ɿʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʫʯʘʩʪʠʝ ʥʘ ʚʩʝʢʠ  
ʧʦʪʨʝʙʠʪʝʣ ʚ ʜʘʜʝʥ ʝ-ʢʫʨʩ, ʦʪ ʪʘʙʣʠʮʘʪʘ ʩʝ ʠʟʚʣʠʯʘʪ ʚʩʠʯʢʠ ʟʘʧʠʩʠ ʟʘ 
ʘʢʪʠʚʥʦʩʪ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʚ ʝ-ʢʫʨʩʘ, ʜʦʙʘʚʝʥʠ ʚ ʪʘʙʣʠʮʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ 
ʚʠʨʪʫʘʣʥʦʪʦ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʢʫʨʩʘ (ʤʝʞʜʫ ʜʘʪʘʪʘ ʥʘ ʟʘʧʦʯʚʘʥʝ ʠ ʜʘʪʘʪʘ ʥʘ 
ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʝ-ʢʫʨʩʘ). 

ɺ ʣʦʢʘʣʥʘʪʘ ɹɼ ʥʘ Moodle ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʠ ʜʘʥʥʠ ï ʢʦʛʘ ʦʙʫʯʘʚʘʥʠʷʪ ʩʝ ʝ 
ʚʢʣʶʯʠʣ ʢʲʤ ʉʝʆ ʠ ʢʦʛʘ ʝ ʧʨʠʢʣʶʯʠʣ ʩʚʦʷʪʘ ʨʘʙʦʪʘ. ʑʝ ʦʪʙʝʣʝʞʠʤ ʦʙʘʯʝ, ʯʝ 
ʜʘʥʥʠ ʟʘ ʧʦʩʣʝʜʥʦʪʦ ʜʝʡʩʪʚʠʝ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʩʘʤʦ ʘʢʦ ʧʨʠ ʧʨʝʢʨʘʪʷʚʘʥʝ ʥʘ 
ʨʘʙʦʪʘʪʘ ʝ ʠʟʧʦʣʟʚʘʥ (ʥʘʪʠʩʥʘʪ) ʙʫʪʦʥ ʟʘ ʠʟʭʦʜ ʦʪ ʩʠʩʪʝʤʘʪʘ. ʇʦʨʘʜʠ ʪʦʚʘ 
ʦʙʱʦʪʦ ʚʨʝʤʝ ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʫʯʘʩʪʠʝ ʚ ʜʘʜʝʥ ʝ-ʢʫʨʩ ʧʨʠ 
ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʚʠʨʪʫʘʣʥʦ ʦʙʫʯʝʥʠʝ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʯʠʩʣʝʥʦ ʯʨʝʟ ʩʫʤʠʨʘʥʝ 
ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʦʪʜʝʣʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ (ʨʘʟʣʠʢʠ ʤʝʞʜʫ ʚʨʝʤʝʥʘʪʘ ʟʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʚʢʣʶʯʚʘʥʝ ʠ ʧʨʝʢʨʘʪʷʚʘʥʝ ʥʘ ʨʘʙʦʪʘʪʘ ʚ Moodle). ɿʘ 
ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʫʯʘʩʪʠʝ ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʪʙʥʧ ʝʙʦʦʡʫʞ ʛ ʫʙʚʤʡʯʙ log ʟʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʚ 

SELECT u.id  

FROM {course} AS c  

JOIN {context} AS ctx  

ON c.id = ctx.instanceid  

JOIN {role_assignments} AS ra  

ON ra.contextid = ctx.id  

JOIN {u ser} AS u ON u.id = ra.userid  

WHERE ra.roleid = 5  

AND ctx.instanceid = c.id  

AND u.id=<ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʝʥ_ʥʦʤʝʨ_ʥʘ_ʧʦʪʨʝʙʠʪʝʣ> 
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ʨʘʤʢʠʪʝ ʥʘ ʝ-ʢʫʨʩʘ ï ʨʘʙʦʪʘ ʩ ʢʦʥʢʨʝʪʥʠ ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ ʠ ʨʝʩʫʨʩʠ, ʨʝʰʘʚʘʥʝ 
ʥʘ ʪʝʩʪʦʚʝ, ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʩʲʦʙʱʝʥʠʷ ʚʲʚ ʬʦʨʫʤʠ ʠ ʜʨ. ɿʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ 
ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʫʯʘʩʪʠʝ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʚ ʝ-ʢʫʨʩʦʚʝ ʝ ʠʟʧʦʣʟʚʘʥʘ ʠʜʝʷ, 
ʨʝʘʣʠʟʠʨʘʥʘ ʚ ʙʣʦʢ Dedication (ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʪʝʛʣʝʥ ʦʪ ʩʪʨʘʥʠʮʘʪʘ ʟʘ 
ʨʘʟʨʘʙʦʪʯʠʮʠ ʥʘ Moodle [4]), ʢʦʷʪʦ ʩʝ ʩʲʩʪʦʠ ʚ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥ 
ʚʨʝʤʝʚʠ ʣʠʤʠʪ ʤʝʞʜʫ ʜʚʝ ʧʦʨʝʜʥʠ ʜʝʡʥʦʩʪʠ ʥʘ ʦʙʫʯʘʚʘʥʠʷ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝ-
ʢʫʨʩʘ, ʩʣʝʜ ʠʟʪʠʯʘʥʝʪʦ ʥʘ ʢʦʡʪʦ ʩʝ ʩʯʠʪʘ, ʯʝ ʦʙʫʯʘʚʘʥʠʷʪ ʝ ʧʨʝʢʨʘʪʠʣ 
ʚʠʨʪʫʘʣʥʦʪʦ ʩʠ ʫʯʘʩʪʠʝ ʚ ʩʲʦʪʚʝʪʥʠʷ ʝ-ʢʫʨʩ. ɸʢʦ ʟʘʷʚʢʘʪʘ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʪʘʙʣʠʮʘ log ʝ ʚʲʨʥʘʣʘ ʩʲʦʪʚʝʪʥʠʷ ʩʧʠʩʲʢ ʦʪ ʟʘʧʠʩʠ, 
ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʫʯʘʩʪʠʝ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ ʩʣʝʜʥʘʪʘ ʩʭʝʤʘ: 
ɸ. ʆʪ ʩʧʠʩʲʢʘ ʩ ʚʲʨʥʘʪʠ ʦʪ ʟʘʷʚʢʘʪʘ ʟʘʧʠʩʠ ʩʝ ʧʨʝʤʘʭʚʘ ʧʲʨʚʠʷʪ ʝʣʝʤʝʥʪ 

(ʩʯʠʪʘ ʩʝ, ʯʝ ʧʨʝʤʘʭʥʘʪʠʷʪ ʝʣʝʤʝʥʪ ʩʲʜʲʨʞʘ ʜʘʥʥʠ ʟʘ ʧʲʨʚʦʪʦ ʚʣʠʟʘʥʝ ʥʘ 
ʩʪʫʜʝʥʪʘ ʚ ʫʯʝʙʥʠʷ ʝ-ʢʫʨʩ); 
ɹ. ʀʟʚʣʠʯʘʪ ʩʝ ʜʘʪʘʪʘ ʠ ʯʘʩʲʪ ʥʘ ʧʲʨʚʘʪʘ ʧʨʦʷʚʝʥʘ ʘʢʪʠʚʥʦʩʪ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʝ-ʢʫʨʩʘ; 
ɺ. ɿʘ ʚʩʝʢʠ ʟʘʧʠʩ ʩʝ ʧʨʦʚʝʨʷʚʘ ʜʘʣʠ ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʚʨʝʤʝʪʦ ʥʘ 

ʧʦʨʝʜʥʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʩʪʫʜʝʥʪʘ ʚ ʫʯʝʙʥʠʷ ʝ-ʢʫʨʩ ʠ ʚʨʝʤʝʪʦ ʥʘ ʧʨʝʜʠʰʥʘʪʘ 
ʘʢʪʠʚʥʦʩʪ ʝ ʧʦ-ʛʦʣʷʤʦ ʦʪ ʧʨʠʝʪʠʷ ʚʨʝʤʝʚʠ ʣʠʤʠʪ ʤʝʞʜʫ ʜʚʝ ʧʦʨʝʜʥʠ 
ʘʢʪʠʚʥʦʩʪʠ (ʜʝʡʥʦʩʪʠ). 
ɺ1. ɸʢʦ ʨʘʟʣʠʢʘʪʘ ʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ 60 ʤʠʥʫʪʠ, ʢʲʤ ʧʨʦʤʝʥʣʠʚʘ, ʚ ʢʦʷʪʦ ʩʝ 

ʘʢʫʤʫʣʠʨʘ ʦʮʝʥʢʘʪʘ ʥʘ ʚʨʝʤʝʪʦ ʥʘ ʟʘʝʪʦʩʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʝ-ʢʫʨʩʘ, ʩʝ 
ʜʦʙʘʚʷ ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʚʨʝʤʝʪʦ ʥʘ ʧʦʩʝʱʝʥʠʝ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʜʝʡʥʦʩʪ (ʠʣʠ 
ʨʝʩʫʨʩ) ʥʘ ʝ-ʢʫʨʩʘ ʠ ʥʘʯʘʣʥʦʪʦ ʚʨʝʤʝ ʥʘ ʩʝʩʠʷʪʘ; ʥʘʢʨʘʷ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ 
ʚʨʝʤʝʪʦ ʦʪ ʪʝʢʫʱʘʪʘ ʘʢʪʠʚʥʦʩʪ ʩʝ ʬʦʨʤʠʨʘ ʥʦʚʦ ʥʘʯʘʣʥʦ ʚʨʝʤʝ ʟʘ ʩʝʩʠʷ; 
ɺ2. ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ, ʚ ʢʦʷʪʦ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚʨʝʤʝʪʦ ʟʘ 

ʧʦʩʝʱʝʥʠʝ ʥʘ ʧʨʝʜʭʦʜʝʥ ʫʯʝʙʝʥ ʨʝʩʫʨʩ ʠʣʠ ʫʯʝʙʥʘ ʜʝʡʥʦʩʪ ʩʝ ʧʨʠʩʚʦʷʚʘ 
ʚʨʝʤʝʪʦ ʥʘ ʧʦʩʝʱʝʥʠʝ ʥʘ ʪʝʢʫʱʘʪʘ ʫʯʝʙʥʘ ʜʝʡʥʦʩʪ ʠʣʠ ʫʯʝʙʝʥ ʨʝʩʫʨʩ ʦʪ 
ʢʫʨʩʘ; 
ɻ. ʅʘʢʨʘʷ ʩʝ ʧʨʝʩʤʷʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʫʯʘʩʪʠʝʪʦ ʥʘ ʦʙʫʯʘʚʘʥʠʷ ʚ ʝ-

ʢʫʨʩʘ ʢʘʪʦ ʢʲʤ ʧʨʦʤʝʥʣʠʚʘʪʘ, ʢʦʷʪʦ ʘʢʫʤʫʣʠʨʘ ʜʘʥʥʠ ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ 
ʥʘ ʫʯʘʩʪʠʝ ʩʝ ʜʦʙʘʚʷ ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʚʨʝʤʝʪʦ ʥʘ ʧʨʝʜʭʦʜʥʘʪʘ ʜʝʡʥʦʩʪ ʥʘ 
ʦʙʫʯʘʚʘʥʠʷ ʠ ʥʘʯʘʣʦʪʦ ʥʘ ʩʝʩʠʷʪʘ; 
ɼ. ɸʢʦ ʟʘʷʚʢʘʪʘ ʥʝ ʝ ʚʲʨʥʘʣʘ ʥʠʪʦ ʝʜʠʥ ʨʝʟʫʣʪʘʪ ʩʝ ʧʨʠʝʤʘ, ʯʝ 

ʧʦʪʨʝʙʠʪʝʣʷʪ ʥʝ ʝ ʧʦʩʝʱʘʚʘʣ ʫʯʝʙʥʠʷ ʝ-ʢʫʨʩ. 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʫʯʘʩʪʠʝ ʚ ʝ-ʢʫʨʩʘ ʩʝ ʠʟʯʠʩʣʷʚʘ ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ 
ʜʘʥʥʠ ʦʪ ʣʦʢʘʣʥʘʪʘ ɹɼ ʥʘ Moodle, ʚ ʢʦʷʪʦ ʜʘʪʠʪʝ ʠ ʯʘʩʦʚʝʪʝ ʩʝ ʟʘʧʠʩʚʘʪ ʠ 
ʩʲʭʨʘʥʷʚʘʪ ʚʲʚ ʬʦʨʤʘʪ TIMESTAMP. ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʠʟʯʠʩʣʝʥʠʝʪʦ ʝ ʮʷʣʦ 
ʯʠʩʣʦ (ʚ ʩʝʢʫʥʜʠ), ʢʦʝʪʦ ʝ ʧʨʝʦʙʨʘʟʫʚʘʥʦ ʚ ʨʘʟʙʠʨʘʝʤ ʟʘ ʢʨʘʡʥʠʷ ʧʦʪʨʝʙʠʪʝʣ 
ʬʦʨʤʘʪ (ʚ ʯʘʩʦʚʝ ʠ ʤʠʥʫʪʠ) ʯʨʝʟ ʮʝʣʦʯʠʩʣʝʥʦ ʜʝʣʝʥʠʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʬʫʥʢʮʠʷʪʘ ʟʘ ʚʨʲʱʘʥʝ ʥʘ ʦʩʪʘʪʲʢʘ ʦʪ ʜʝʣʝʥʠʝʪʦ (ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ 
ʤʠʥʫʪʠʪʝ). 



VVIIɯɯ  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʠʠ  ʠʠʟʟʩʩʣʣʝʝʜʜʚʚʘʘʥʥʠʠ̫̫ʪʪʘʘ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 45 

 

ʅʘ ʉʪʲʧʢʘ 3. ʩʝ ʠʟʚʣʠʯʘʪ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʜʘʥʥʠ ʟʘ ʦʙʫʯʘʚʘʥʠʪʝ, ʢʦʠʪʦ 
ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʚʢʣʶʯʝʥʠ ʚ ʩʧʨʘʚʢʘʪʘ-ʠʟʚʣʝʯʝʥʠʝ ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ 
ʫʯʘʩʪʠʝ ʚ ʝ-ʢʫʨʩʘ ʦʪ ʬʠʛ. 2. ʉʲʭʨʘʥʝʥʠʪʝ ʚ ʜʦʙʘʚʝʥʠʪʝ ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʦʣʝʪʘ 
ʜʘʥʥʠ ʩʝ ʠʟʚʣʠʯʘʪ ʦʪ ʣʦʢʘʣʥʘʪʘ ɹɼ ʥʘ ʉʝʆ Moodle ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʚʛʨʘʜʝʥʘʪʘ ʬʫʥʢʮʠʷ profile_user_record($student->id), ʢʦʷʪʦ ʧʨʠʝʤʘ ʢʘʪʦ ʚʭʦʜʝʥ 
ʧʘʨʘʤʝʪʲʨ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʠʷ ʥʦʤʝʨ ʥʘ ʩʪʫʜʝʥʪ ʠ ʚʨʲʱʘ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʙʝʢʪ, 
ʯʨʝʟ ʢʦʡʪʦ ʩʘ ʜʦʩʪʲʧʥʠ ʜʘʥʥʠ ʦʪ ʚʩʠʯʢʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʦʣʝʪʘ. 

ʉʣʝʜ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʚʨʝʤʝʪʦ ʟʘ ʫʯʘʩʪʠʝ ʠ ʠʟʚʣʠʯʘʥʝ ʥʘ ʚʩʠʯʢʠ 
ʥʝʦʙʭʦʜʠʤʠ ʜʘʥʥʠ ʩʝ ʩʲʟʜʘʚʘ ʘʩʦʮʠʘʪʠʚʝʥ ʤʘʩʠʚ, ʚ ʢʦʡʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʝ 
ʜʦʙʘʚʷʪ ʥʝʦʙʭʦʜʠʤʠʪʝ ʜʘʥʥʠ (ʪʘʙʣ. 2.) ʟʘ ʚʩʝʢʠ ʦʙʫʯʘʚʘʥ ʚ ʝ-ʢʫʨʩʘ. 

ʃʤʷʰ ʊʫʧʢʦʧʪʫ 

Firstname ʀʤʝ ʥʘ ʩʪʫʜʝʥʪ 

Middlename ʇʨʝʟʠʤʝ ʥʘ ʩʪʫʜʝʥʪ 

Lastname ʌʘʤʠʣʠʷ ʥʘ ʩʪʫʜʝʥʪ 

University ʆʨʛʘʥʠʟʘʮʠʷ (ɹʝʥʝʬʠʮʠʝʥʪ/ʇʘʨʪʥʴʦʨ) 

Phone ʊʝʣʝʬʦʥʝʥ ʥʦʤʝʨ ʥʘ ʩʪʫʜʝʥʪ 

Datebirth ɼʘʪʘ ʥʘ ʨʘʞʜʘʥʝ 

Sex ʇʦʣ ʥʘ ʩʪʫʜʝʥʪʘ 

Dedication ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʫʯʘʩʪʠʝ (ʯʘʩʦʚʝ) 

ʊʘʙʣʠʮʘ 2. ʌʦʨʤʠʨʘʥʝ ʥʘ ʜʘʥʥʠ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʩʧʨʘʚʢʘʪʘ 

ʅʘ ʧʦʩʣʝʜʥʘʪʘ ʉʪʲʧʢʘ 4. ʩʝ ʩʲʟʜʘʚʘ ʝʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʘ ʩ ʛʝʥʝʨʠʨʘʥʘʪʘ 
ʩʧʨʘʚʢʘ. ɿʘ ʮʝʣʪʘ ʩʝ ʜʦʙʘʚʷʪ ʟʘʛʣʘʚʥʠ ʢʣʝʪʢʠ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʟʘʛʣʘʚʥʠʷ 
ʨʝʜ ʦʪ ʩʧʨʘʚʢʘʪʘ ʥʘ ʬʠʛ. 2 ʠ ʩʝ ʬʦʨʤʘʪʠʨʘʪ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʝʘʣʠʟʠʨʘʥʠ ʚ 
Moodle ʬʫʥʢʮʠʠ ʟʘ ʨʝʜʘʢʪʠʨʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʪʘʙʣʠʮʠ, ʘ ʚ ʩʣʝʜʚʘʱʠʪʝ 
ʨʝʜʦʚʝ ʥʘ ʪʘʙʣʠʮʘʪʘ ʩʝ ʧʦʧʲʣʚʘʪ ʠʟʚʣʝʯʝʥʠʪʝ ʜʘʥʥʠ (ʧʨʝʜʠ ʪʦʚʘ ʜʘʪʠʪʝ ʩʝ 
ʧʨʝʦʙʨʘʟʫʚʘʪ ʦʪ TIMESTAMP ʚ ʨʘʟʙʠʨʘʝʤ ʟʘ ʢʨʘʡʥʠʷ ʧʦʪʨʝʙʠʪʝʣ ʬʦʨʤʘʪ 
ʜʜ.ʤʤ.ʛʛʛʛ.) 

3.3. ʈʩʡʥʞʩ 

ʉʣʝʜ ʠʥʩʪʘʣʠʨʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠʷ ʤʦʜʫʣ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʥʘ ʉʝʆ 
Moodle ʧʨʝʧʦʜʘʚʘʪʝʣʷʪ ʤʦʞʝ ʜʘ ʛʝʥʝʨʠʨʘʪ ʩʧʨʘʚʢʠ ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ 
ʫʯʘʩʪʠʝʪʦ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʚ ʝ-ʢʫʨʩʘ, ʚʲʨʭʫ ʢʦʡʪʦ ʠʤʘ ʧʨʘʚʘ. ʇʨʠ ʛʝʥʝʨʠʨʘʥʝ ʥʘ 
ʩʧʨʘʚʢʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʩʦʯʘʪ ʥʘʯʘʣʥʘ ʠ ʢʨʘʡʥʘ ʜʘʪʘ ʠ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ 
ʩʲʦʪʚʝʪʥʠʷ ʚʨʝʤʝʚʠ ʣʠʤʠʪ, ʧʨʠ ʥʘʜʭʚʲʨʣʷʥʝʪʦ ʥʘ ʢʦʡʪʦ (ʘʢʦ ʥʝ ʝ ʠʟʚʲʨʰʝʥʦ 
ʥʠʢʘʢʚʦ ʜʝʡʩʪʚʠʝ ʧʨʝʟ ʪʦʚʘ ʚʨʝʤʝ) ʩʝ ʩʯʠʪʘ, ʯʝ ʦʙʫʯʘʚʘʥʠʷʪ ʝ ʧʨʝʢʨʘʪʠʣ 
ʘʢʪʠʚʥʦʩʪʪʘ ʩʠ ʚ ʝ-ʢʫʨʩʘ. 



46 VVIIII  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʠʠ  ʠʠʟʟʩʩʣʣʝʝʜʜʚʚʘʘʥʥʠʠ̫̫ʪʪʘʘ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 

 

ʈʝʟʫʣʪʘʪʠʪʝ ʩʝ ʛʝʥʝʨʠʨʘʪ ʚ ʉʝʆ Moodle ʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʝʢʩʧʦʨʪʠʨʘʥʠ ʚ 
ʝʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʘ (ʪʘʙʣ. 3) ï  MS Excel ʬʦʨʤʘʪ. 

 

 
ʊʘʙʣʠʮʘ 3. ʉʧʨʘʚʢʘ-ʠʟʚʣʝʯʝʥʠʝ ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʫʯʘʩʪʠʝʪʦ ʚ ʝ-ʢʫʨʩ 

ʀʙʣʤʷʰʞʦʡʞ 

ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ 
ʦʙʫʯʘʚʘʥʠʪʝ ʧʦʟʚʦʣʷʚʘʪ ʦʮʝʥʢʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝ 
ʥʘ ʝ-ʢʫʨʩʦʚʝ. ɺ ʙʲʜʝʱʝ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʱʝ ʙʲʜʘʪ ʥʘʩʦʯʝʥʠ ʢʲʤ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ 
ʮʷʣʦʩʪʥʘ ʩʠʩʪʝʤʘ ʟʘ ʜʠʥʘʤʠʯʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʝ-ʦʙʫʯʝʥʠʝ, 
ʧʨʦʚʝʞʜʘʥʦ ʚ ʩʨʝʜʠ ʟʘ ʝ-ʦʙʫʯʝʥʠʝ. 

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʈʘʙʦʪʘʪʘ ʝ ʯʘʩʪʠʯʥʦ ʬʠʥʘʥʩʠʨʘʥʘ ʦʪ ʧʨʦʝʢʪ ʅʀ 13 - ʌʀʌ 009 Ă 
ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʝʥ ʜʠʛʠʪʘʣʝʥ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ ʘʨʭʠʚ: ʤʦʜʝʣʠʨʘʥʝ, ʩʲʟʜʘʚʘʥʝ 
ʠ ʩʧʦʜʝʣʷʥʝò ʢʲʤ ʌʦʥʜ Ăʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷò ʧʨʠ ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʠ 
ʬʠʥʘʥʩʠʨʘʥʠʪʝ ʦʪ ʆʇ Ăʈʘʟʚʠʪʠʝ ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠñ ʥʘ ɽʉʌ ʧʨʦʝʢʪʠ 
BG051PO001-4.3.04-0064 Ăʇʣʦʚʜʠʚʩʢʠ ʝʣʝʢʪʨʦʥʝʥ ʫʥʠʚʝʨʩʠʪʝʪ (ʇʝʋ): 
ʥʘʮʠʦʥʘʣʝʥ ʝʪʘʣʦʥ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʢʘʯʝʩʪʚʝʥʦ ʝ-ʦʙʫʯʝʥʠʝ ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ 
ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝò ʠ BG051PO001-3.1.08-0041 Ăʉʪʘʥʜʘʨʪʠʟʠʨʘʥʝ ʠ 
ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʨʘʟʥʦʪʠʧʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʫʧʨʘʚʣʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ 
ʩʠʩʪʝʤʠ (ʉʀʈʀʋʉ)ñ1. 

                                                                 
1 ʇʣʦʚʜʠʚʩʢʠʷʪ ʫʥʠʚʝʨʩʠʪʝʪ ʥʦʩʠ ʮʷʣʘʪʘ ʦʪʛʦʚʦʨʥʦʩʪ ʟʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʥʘʩʪʦʷʱʠʷ ʜʦʢʫʤʝʥʪ ʠ ʧʨʠ ʥʠʢʘʢʚʠ 

ʦʙʩʪʦʷʪʝʣʩʪʚʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʝʤʝ ʢʘʪʦ ʦʬʠʮʠʘʣʥʘ ʧʦʟʠʮʠʷ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʠʣʠ ʄʆʅ. 
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Abstract: The paper explores the possibility of automatically assessment of activity of 
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ʈʝʟʶʤʝ: ʉ ʮʝʣ ʜʘ ʩʝ ʦʙʷʩʥʠ ʥʘ ʫʯʝʥʠʮʠʪʝ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʧʦʢʘʟʘʪʝʣʥʘʪʘ ʬʫʥʢʮʠʷ ʠ 
ʩʣʦʞʥʘʪʘ ʣʠʭʚʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʬʠʥʘʥʩʠʪʝ, ʨʝʘʣʥʠ ʞʠʪʝʡʩʢʠ ʩʠʪʫʘʮʠʠ ʩʘ 
ʬʦʨʤʫʣʠʨʘʥʠ ʢʘʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʘʜʘʯʠ. ʊʘʢʲʚ ʧʦʜʭʦʜ ʘʥʛʘʞʠʨʘ ʫʯʘʱʠʪʝ ʩʝ ʚ 
ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʦ ʠʟʫʯʘʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʘ. ʉʲʩʪʘʚʷʪ ʩʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣʠ ʥʘ 
ʩʠʪʫʘʮʠʠʪʝ, ʘ ʦʪʛʦʚʦʨʠʪʝ, ʧʦʣʫʯʝʥʠ ʘʥʘʣʠʪʠʯʥʦ ʯʨʝʟ ʨʝʰʘʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ 
ʫʨʘʚʥʝʥʠʷ ʠʣʠ ʥʝʨʘʚʝʥʩʪʚʘ, ʩʝ ʧʨʦʚʝʨʷʚʘʪ ʠ ʩʲʩ ʩʨʝʜʩʪʚʘʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʪʘʙʣʠʮʠ ʟʘ ʨʝʘʣʥʠ ʬʠʥʘʥʩʦʚʠ ʟʘʜʘʯʠ ʝ 
ʮʝʥʝʥ ʦʧʠʪ ʟʘ ʫʯʝʥʠʮʠʪʝ, ʧʨʠʣʦʞʠʤ ʠ ʩʣʝʜ ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʫʯʠʣʠʱʝ. ʇʨʘʢʪʠʯʝʩʢʠʷʪ 
ʘʩʧʝʢʪ ʥʘ ʧʨʦʙʣʝʤʠʪʝ ʛʠ ʤʦʪʠʚʠʨʘ ʜʘ ʨʘʟʙʝʨʘʪ ʠʜʝʷʪʘ ʥʘ ʩʣʦʞʥʘʪʘ ʣʠʭʚʘ ʠ ʜʘ 
ʦʚʣʘʜʝʷʪ ʟʥʘʥʠʷ ʥʘ ʥʠʚʦ, ʙʣʠʟʢʦ ʜʦ ʝʢʩʧʝʨʪʥʦʪʦ. ʇʦʩʪʘʥʦʚʢʘʪʘ ʥʘ ʟʘʜʘʯʠʪʝ 
ʦʪʨʝʞʜʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʨʦʣʷʪʘ ʥʘ ʬʠʥʘʥʩʦʚʠ ʢʦʥʩʫʣʪʘʥʪʠ ʠ ʟʘ ʥʷʢʦʠ ʪʦʚʘ ʤʦʞʝ ʜʘ 
ʩʝ ʧʨʝʚʲʨʥʝ ʚ ʦʪʧʨʘʚʥʘ ʪʦʯʢʘ ʟʘ ʢʘʨʠʝʨʘʪʘ ʠʤ. ʇʨʠʜʦʙʠʪʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʱʝ 
ʧʦʤʦʛʥʘʪ ʥʘ ʫʯʘʱʠʪʝ ʩʝ ʜʘ ʩʪʘʥʘʪ ʚ ʙʲʜʝʱʝ ʘʢʦ ʥʝ ʬʠʥʘʥʩʠʩʪʠ ʠ ʧʨʝʜʧʨʠʝʤʘʯʠ, 
ʪʦ ʧʦʥʝ ʛʨʘʤʦʪʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ ʙʘʥʢʦʚʠ ʠ ʩʯʝʪʦʚʦʜʥʠ ʧʨʦʜʫʢʪʠ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʇʦʢʘʟʘʪʝʣʥʘ ʬʫʥʢʮʠʷ; ʉʣʦʞʥʘ ʣʠʭʚʘ; ɼʝʧʦʟʠʪ; ɽʣʝʢʪʨʦʥʥʠ ʪʘʙʣʠʮʠ 

1. ʌʛʧʝ 

ɹʝʥʜʞʘʤʠʥ ʌʨʘʥʢʣʠʥ (1706-1790) ʝ ʧʦʟʥʘʪ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʝʥʠʮʠ ʥʘʡ-
ʚʝʯʝ ʦʪ ʫʨʦʮʠʪʝ ʧʦ ʬʠʟʠʢʘ ï ʢʘʪʦ ʪʝʦʨʝʪʠʢ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʝʣʝʢʪʨʠʯʝʩʪʚʦʪʦ ʠ 
ʚʝʣʠʢ ʠʟʦʙʨʝʪʘʪʝʣ. ɼʨʫʛʠ ʩʘ ʯʫʚʘʣʠ ʟʘ ʥʝʛʦ ʠ ʚ ʯʘʩʦʚʝʪʝ ʧʦ ʠʩʪʦʨʠʷ ï ʢʘʪʦ 
ʝʜʠʥ ʦʪ ʦʩʥʦʚʘʪʝʣʠʪʝ ʥʘ ʉɸʑ, ʧʦʜʧʠʩʘʣ ɼʝʢʣʘʨʘʮʠʷʪʘ ʟʘ ʥʝʟʘʚʠʩʠʤʦʩʪʪʘ.   
ʊʦʡ ʝ ʠ ʩʦʙʩʪʚʝʥʠʢ ʥʘ ʧʝʯʘʪʥʠʮʘ, ʠʟʜʘʪʝʣ. ʇʨʝʜʧʨʠʝʤʘʯʝʩʢʠʷʪ ʤʫ ʜʫʭ ʛʦ ʚʦʜʠ 
ʥʝ ʩʘʤʦ ʢʲʤ ʣʠʯʥʦ ʙʣʘʛʦʩʲʩʪʦʷʥʠʝ. ʀʥʪʝʣʝʢʪʫʘʣʝʥ ʧʨʠʥʦʩ ʢʲʤ ʦʙʱʝʩʪʚʦʪʦ ʟʘ  
ʧʦʢʦʣʝʥʠʷ ʥʘʧʨʝʜ ʩʘ ʦʩʥʦʚʘʥʠʪʝ ʦʪ ʥʝʛʦ ɸʤʝʨʠʢʘʥʩʢʦ ʬʠʣʦʩʦʬʩʢʦ ʜʨʫʞʝʩʪʚʦ, 
ʇʝʥʩʠʣʚʘʥʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ, ɹʠʙʣʠʦʪʝʯʥʘʪʘ ʢʦʤʧʘʥʠʷ ʥʘ ʌʠʣʘʜʝʣʬʠʷ, ʘ 
ʬʨʘʟʘʪʘ ʤʫ Ăɺʨʝʤʝʪʦ ʝ ʧʘʨʠñ ʩʝ ʮʠʪʠʨʘ ʰʠʨʦʢʦ ʠ ʜʥʝʩ. 

ʉʘʤʠʷʪ ʌʨʘʥʢʣʠʥ ʠʣʶʩʪʨʠʨʘ ʪʘʟʠ ʩʠ ʤʠʩʲʣ ʧʦ ʥʘʯʠʥ, ʠʟʢʣʶʯʠʪʝʣʝʥ ʧʦ 
ʩʚʦʷʪʘ ʦʙʱʝʩʪʚʝʥʘ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʟʥʘʯʠʤʦʩʪ. ʊʦʡ ʟʘʚʝʱʘʚʘ ʥʘ ʛʨʘʜʦʚʝʪʝ 
ɹʦʩʪʲʥ ʠ ʌʠʣʘʜʝʣʬʠʷ [6, ʩ. 194-196] ʧʦ 1 000 ʣʠʨʠ ʩʪʝʨʣʠʥʛʠ ʩ ʫʢʘʟʘʥʠʝ ʩʣʝʜ 
ʩʤʲʨʪʪʘ ʤʫ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʩʪʦ ʛʦʜʠʥʠ ʜʘ ʛʠ ʠʥʚʝʩʪʠʨʘʪ ʧʨʠ 5% ʛʦʜʠʰʝʥ 
ʜʦʭʦʜ ʩ ʢʘʧʠʪʘʣʠʟʘʮʠʷ. ʉʣʝʜ ʪʦʟʠ ʧʝʨʠʦʜ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʙʦʨʜʦʚʝ ʥʘ ʜʚʘʪʘ 
ʛʨʘʜʘ ʪʨʷʙʚʘʣʦ ʜʘ ʫʩʚʦʷʪ ʪʨʠ ʯʝʪʚʲʨʪʠ ʦʪ ʥʘʪʨʫʧʘʥʠʪʝ ʩʨʝʜʩʪʚʘ, ʘ ʦʩʪʘʥʘʣʘʪʘ 
ʝʜʥʘ ʯʝʪʚʲʨʪ ʜʘ ʠʥʚʝʩʪʠʨʘʪ ʟʘ ʦʱʝ ʩʪʦ ʛʦʜʠʥʠ ʧʨʠ ʩʲʱʠʪʝ ʫʩʣʦʚʠʷ.  
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ɺ ʟʘʚʝʱʘʥʠʝʪʦ ʩʠ ʌʨʘʥʢʣʠʥ ʩʧʠʨʘ ʜʦʪʫʢ ʩʲʩ ʩʚʦʠʪʝ ʧʨʝʜʧʠʩʘʥʠʷ. ɿʘʝʜʥʦ ʩ 
ʧʘʨʠʪʝ, Ăʠʟʨʘʙʦʪʝʥʠñ ʦʪ ʩʢʨʦʤʥʠʪʝ ʧʝʪ ʮʝʥʪʘ ʛʦʜʠʰʥʘ ʣʠʭʚʘ ʥʘ ʜʦʣʘʨ ʯʨʝʟ 
ʝʞʝʛʦʜʥʦʪʦ ʠʤ ʧʨʠʙʘʚʷʥʝ ʢʲʤ ʛʣʘʚʥʠʮʘʪʘ, ʪʦʡ ʜʘʚʘ ʠ ʝʜʠʥ ʟʥʘʤʝʥʠʪ ʫʨʦʢ ʧʦ 
ʩʣʦʞʥʘ ʣʠʭʚʘ ʥʘ ʙʲʜʝʱʠʪʝ ʧʦʢʦʣʝʥʠʷ. ʇʨʝʟ 1990 ʛ., ʜʚʝʩʪʘ ʛʦʜʠʥʠ ʩʣʝʜ 
ʥʝʛʦʚʘʪʘ ʩʤʲʨʪ, ʙʦʨʜʲʪ ʚ ɹʦʩʪʲʥ ʨʘʟʧʦʣʘʛʘ ʩ 4.5 ʤʣʥ. ʱ.ʜ., ʪʦʟʠ ʚʲʚ 
ʌʠʣʘʜʝʣʬʠʷ ï ʩ 2 ʤʣʥ. ʱ.ʜ., ʘ ʚʧʝʯʘʪʣʷʚʘʱʘʪʘ ʨʘʟʣʠʢʘ ʚ ʜʚʘʪʘ ʙʘʣʘʥʩʘ ʩʪʘʚʘ 
ʦʙʝʢʪ ʥʘ ʘʥʘʣʠʟʠ ʟʘ ʦʧʠʪʥʠʪʝ ʬʠʥʘʥʩʠʩʪʠ [5].  

2. ʊʤʧʟʦʙ ʤʡʮʛʙ ʡ ʥʙʫʞʥʙʫʡʰʞʪʣʡ ʥʧʝʞʤ ʦʙ ʚʙʦʣʧʛ ʝʞʨʧʠʡʫ 

ʌʠʥʘʥʩʦʚʠ ʩʠʪʫʘʮʠʠ, ʫʧʨʘʚʣʷʚʘʥʠ ʚ ʦʙʦʟʨʠʤʠ ʧʝʨʠʦʜʠ ʟʘ ʯʦʚʝʰʢʠʷ ʞʠʚʦʪ, 
ʤʦʛʘʪ ʜʘ ʠʥʪʨʠʛʫʚʘʪ ʫʯʝʥʠʮʠʪʝ ʩʲʱʦ ʢʘʢʪʦ ʜʚʫʚʝʢʦʚʥʘʪʘ ʩʘʛʘ ʩʲʩ ʟʘʚʝʱʘʥʠʝʪʦ 
ʥʘ ʌʨʘʥʢʣʠʥ. ɽʜʠʥ ʚʲʟʤʦʞʝʥ ʥʘʯʠʥ ʝ ʩʪʘʥʜʘʨʪʥʠʪʝ ʟʘʜʘʯʠ ʦʪ ʫʯʝʙʥʠʮʠʪʝ 
[ʥʘʧʨ. 4, ʩ. 24-25] ʜʘ ʙʲʜʘʪ ʬʦʨʤʫʣʠʨʘʥʠ ʠ ʜʦʧʲʣʥʝʥʠ ʪʘʢʘ, ʯʝ ʜʘ ʩʪʘʥʘʪ 
ʙʣʠʟʢʠ ʜʦ ʞʠʚʦʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ ʪʝʭʥʠʪʝ ʩʝʤʝʡʩʪʚʘ: 

  

ʀʙʝʙʰʙ 1. ʈʩʡ ʨʞʦʪʡʧʦʡʩʙʦʞʫʧ ʪʡ ʜ-ʟʙ ɻʙʦʸ, ʝʧʪʣʧʩʧ ʪʰʞʫʧʛʧʝʡʫʞʤ, 
ʩʞʱʡʤʙ ʝʙ ʛʦʞʪʞ 10 000 ʤʛ. ʦʙ ʞʝʦʧʜʧʝʡʱʞʦ ʝʞʨʧʠʡʫ ʨʩʡ 6% ʜʧʝʡʱʦʙ 
ʤʡʮʛʙ. ʏʞʤʫʙ ʢ ʚʡʤʙ ʛʪʸʣʙ ʜʧʝʡʦʙ ʦʙ ʨʙʝʞʟʙ ʝʙ ʫʞʜʤʡ ʨʧ 1 200 ʤʛ., ʣʧʡʫʧ ʝʙ 
ʮʙʩʰʡ ʨʩʞʠ ʪʤʞʝʛʙʲʙʫʙ ʜʧʝʡʦʙ ʨʧ 100 ʤʛ. ʥʞʪʞʰʦʧ ʣʙʫʧ ʝʧʨʳʤʦʞʦʡʞ ʣʳʥ 
ʨʞʦʪʡʸʫʙ ʪʡ.  

 

ɼ-ʟʙ ɻʙʦʸ ʪʞ ʰʬʝʞʤʙ ʣʧʤʣʧ ʜʧʝʡʦʡ ʲʞ ʨʧʥʙʜʙ ʦʙ ʨʞʦʪʡʸʫʙ ʪʡ ʨʧ ʫʧʠʡ 
ʦʙʰʡʦ, ʙʣʧ ʤʡʮʛʞʦʡʸʫ ʨʩʧʯʞʦʫ ʧʪʫʙʦʞʤ ʪʳʲʡʸʫ. ʆʞʢʦʡʸʫ ʛʦʬʣ ʁʛʧ, 
ʞʝʡʦʙʝʞʪʞʫʧʣʤʙʪʦʡʣ, ʩʞʱʡʤ ʨʩʧʚʤʞʥʙ ʢ ʪ ʦʙʬʰʞʦʧʫʧ ʨʧ ʥʙʫʞʥʙʫʡʣʙ. ʆʧ 
ʣʙʫʧ ʚʡʛʱ ʪʰʞʫʧʛʧʝʡʫʞʤ ʜ-ʟʙ ɻʙʦʸ ʛʸʩʛʙʤʙ ʨʧʛʞʰʞ ʦʙ Excel, ʧʫʣʧʤʣʧʫʧ ʦʙ 
ʭʧʩʥʬʤʡ ʡ ʠʙ ʤʷʚʡʥʙʫʙ ʪʡ ʚʙʚʙ ʁʛʧ ʪʳʪʫʙʛʡʤ ʡ ʞʤʞʣʫʩʧʦʦʙ ʫʙʚʤʡʯʙ.  

  

ʃʧʤʣʧ ʜʧʝʡʦʡ ʜ-ʟʙ ɻʙʦʸ ʲʞ ʥʧʟʞ ʝʙ ʫʞʜʤʡ ʨʧ 1 200 ʤʛ. ʦʙ ʨʙʝʞʟʙ ʦʙ 
ʫʙʣʳʛ ʝʞʨʧʠʡʫ? 

 

ɹʲʣʛʘʨʩʢʠʪʝ ʫʯʝʥʠʮʠ ʩʝ ʟʘʧʦʟʥʘʚʘʪ ʩʲʩ ʩʣʦʞʥʘʪʘ ʣʠʭʚʘ ʚ 6-ʪʠ ʢʣʘʩ ʚ 
ʯʘʩʦʚʝʪʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ [3], ʘ ʝʣʝʢʪʨʦʥʥʠ ʪʘʙʣʠʮʠ ʠʟʫʯʘʚʘʪ ʧʦ ʀʊ [1]. 
ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʘ ʟʘ ʛʦʨʥʘʪʘ ʟʘʜʘʯʘ ʝ ʧʦ ʩʲʱʝʩʪʚʦ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʤʦʜʝʣʠʨʘʥʝ. ʄʝʞʜʫʧʨʝʜʤʝʪʥʠʪʝ ʚʨʲʟʢʠ, ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷʪ 
ʧʦʜʭʦʜ ʠ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʥʘ ʪʝʤʘʪʠʢʘʪʘ ʚ ʞʠʚʦʪʘ ʧʝʯʝʣʷʪ ʚʥʠʤʘʥʠʝʪʦ ʠ 
ʠʥʪʝʨʝʩʘ ʥʘ ʫʯʝʥʠʮʠʪʝ. ʇʝʩʪʝʡʢʠ ʚʨʝʤʝʪʦ ʠ ʫʩʠʣʠʷʪʘ ʠʤ ʟʘ ʧʨʝʩʤʷʪʘʥʠʷ, 
ʝʣʝʢʪʨʦʥʥʠʪʝ ʪʘʙʣʠʮʠ ʠʤ ʧʦʤʘʛʘʪ ʜʘ ʧʨʦʩʣʝʜʷʪ ʨʘʟʛʨʲʱʘʥʝʪʦ ʥʘ ʝʬʝʢʪʘ ʥʘ 
ʩʣʦʞʥʘʪʘ ʣʠʭʚʘ (ʊʘʙʣʠʮʘ 1). ɿʘ ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʦʩʪʘʪʘ ʣʠʭʚʘ ʚ ʪʘʙʣʠʮʘʪʘ ʤʦʞʝ 
ʜʘ ʙʲʜʝ ʜʦʙʘʚʝʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʢʦʣʦʥʘ. 
ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʦʧʝʨʘʮʠʠ ʧʦʩʣʝʜʥʠʷʪ ʦʩʪʘʪʲʢ ʧʦ  ʜʝʧʦʟʠʪʘ ʥʝ 

ʚʠʥʘʛʠ ʩʲʚʧʘʜʘ ʩ ʨʝʛʫʣʷʨʥʘʪʘ ʩʫʤʘ ʥʘ ʪʝʛʣʝʥʝ. ʊʦʚʘ ʝ ʜʦʙʲʨ ʧʦʚʦʜ ʫʯʝʥʠʮʠʪʝ 
ʜʘ ʟʘʣʦʞʘʪ ʥʷʢʦʠ ʣʦʛʠʯʝʩʢʠ ʧʨʦʚʝʨʢʠ ʚ ʩʚʦʷʪʘ ʝʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʘ, ʢʘʢʪʦ ʠ 
ʫʩʣʦʚʥʦ ʬʦʨʤʘʪʠʨʘʥʝ. ɺ ʊʘʙʣʠʮʘ 1 ʥʘʧʨʠʤʝʨ, ʢʦʛʘʪʦ ʢʘʧʠʪʘʣʠʟʠʨʘʥʘʪʘ ʩʫʤʘ 
ʩʪʘʥʝ ʧʦ-ʤʘʣʢʘ ʦʪ 1 200 ʣʚ., ʪʦʚʘ ʝ ʩʠʛʥʘʣ, ʯʝ ʥʘʩʪʲʧʚʘ ʧʦʩʣʝʜʥʦʪʦ ʪʝʛʣʝʥʝ. 



50 VVIIII  ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʠʠ  ʠʠʟʟʩʩʣʣʝʝʜʜʚʚʘʘʥʥʠʠ̫̫ʪʪʘʘ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 

 

ʊʘʟʠ ʯʠʩʣʝʥʘ ʩʪʦʡʥʦʩʪ ʩʪʘʚʘ ʘʢʪʫʘʣʥʘ ʩʫʤʘ ʟʘ ʧʦʩʣʝʜʥʦʪʦ ʪʝʛʣʝʥʝ, ʘ ʢʣʝʪʢʘʪʘ 
ʩʝ ʦʮʚʝʪʷʚʘ ʚ ʯʝʨʚʝʥʦ:   

 

ʊʘʙʣʠʮʘ 1. ʈʝʰʝʥʠʝʪʦ ʥʘ ʀʙʝʙʰʙ 1. ʩ ʝʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʘ ʥʘ Excel 
   

˽͔͙ͪͦ͒ 
ό͎ͦ͒Φύ 

˥͍͙͊ͤ͡ͼ͊ 
ό͍͡Φύ 

˶͙ͻ͍͊ 
с҈ ό͍͡Φύ 

˴͊ͨ. ͫ ͯͣ͊ 
ό͍͡Φύ 

͔͎͔͔́ͤ͡ 
ό͍͡Φύ 

˻ͫͭ͊ͭΆ͟ 
ό͍͡Φύ 

1 10,000.00 600.00 10,600.00 1,200.00 9,400.00 

2 9,400.00 564.00 9,964.00 1,200.00 8,764.00 

3 8,764.00 525.84 9,289.84 1,200.00 8,089.84 

4 8,089.84 485.39 8,575.23 1,200.00 7,375.23 

5 7,375.23 442.51 7,817.74 1,200.00 6,617.74 

6 6,617.74 397.06 7,014.81 1,200.00 5,814.81 

7 5,814.81 348.89 6,163.70 1,200.00 4,963.70 

8 4,963.70 297.82 5,261.52 1,200.00 4,061.52 

9 4,061.52 243.69 4,305.21 1,200.00 3,105.21 

10 3,105.21 186.31 3,291.52 1,200.00 2,091.52 

11 2,091.52 125.49 2,217.01 1,200.00 1,017.01 

12 1,017.01 61.02 1,078.04 1,078.04 0.00 
 

ʉʲʩʪʘʚʷʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʥʪʝʨʝʩ ʠ ʟʘ ʫʯʝʥʠʮʠʪʝ-
ʝʜʠʥʘʜʝʩʝʪʦʢʣʘʩʥʠʮʠ, ʢʦʠʪʦ ʩʘ ʨʝʰʠʣʠ ʟʘʜʘʯʘʪʘ ʧʦ ʘʥʘʣʠʪʠʯʝʥ ʧʲʪ, ʪʲʡ ʢʘʪʦ 
ʝ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʧʨʦʚʝʨʷʪ ʨʝʰʝʥʠʝʪʦ ʩʠ. ɼʘ ʜʦʧʫʩʥʝʤ, ʯʝ ʚʲʟ ʦʩʥʦʚʘ ʥʘ 
ʟʥʘʥʠʷʪʘ ʩʠ ʟʘ ʛʝʦʤʝʪʨʠʯʥʘ ʧʨʦʛʨʝʩʠʷ ʀʚʦ, ʛʝʨʦʷʪ ʥʘ ʟʘʜʘʯʘʪʘ, ʝ ʧʦʣʫʯʠʣ 
ʩʣʝʜʥʠʷ ʠʟʨʘʟ ʟʘ ʩʫʤʘʪʘ ʚ ʜʝʧʦʟʠʪʘ ʩʣʝʜ n ʧʝʨʠʦʜʘ ʥʘ ʦʣʠʭʚʷʚʘʥʝ ʠ ʪʝʛʣʝʥʝ: 
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ʢʲʜʝʪʦ K ʠ W ʩʘ ʩʲʦʪʚʝʪʥʦ ʥʘʯʘʣʥʠʷʪ ʢʘʧʠʪʘʣ ʠ ʝʞʝʛʦʜʥʦ ʪʝʛʣʝʥʘʪʘ ʩʫʤʘ, r ï 
ʛʦʜʠʰʥʠʷʪ ʣʠʭʚʝʥ ʧʨʦʮʝʥʪ (ɻʃʇ). ʂʘʪʦ ʨʘʟʩʲʞʜʘʚʘ, ʯʝ ʪʝʛʣʝʥʠʷʪʘ ʦʪ ʜʝʧʦʟʠʪʘ 
ʩʘ ʚʲʟʤʦʞʥʠ ʜʦʢʘʪʦ ʠʟʨʘʟʲʪ (1) ʝ ʥʝʦʪʨʠʮʘʪʝʣʝʥ, ʪʦʡ ʧʦʣʫʯʘʚʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ: 
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      ʉʣʝʜʦʚʘʪʝʣʥʦ ʙʨʦʷʪ n ʥʘ ʧʝʨʠʦʜʠʪʝ ʫʜʦʚʣʝʪʚʦʨʷʚʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ: 
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ʉʣʝʜ ʢʘʪʦ ʟʘʤʝʩʪʠ K = 10 000, W = 1 200 ʠ r = 6 ʚ (3) ʀʚʦ ʧʦʣʫʯʘʚʘ, ʯʝ 

.8955.11¢n  ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 11 ʛʦʜʠʥʠ ʙʘʙʘ ʤʫ ʱʝ ʤʦʞʝ 

ʜʘ ʪʝʛʣʠ ʧʦ 1 200 ʣʚ. ʥʘ ʧʘʜʝʞ, ʘ ʥʘ 12-ʪʘ ʛʦʜʠʥʘ ï ʩʫʤʘ, ʢʦʷʪʦ ʱʝ ʡ ʩʪʠʛʥʝ ʟʘ 
0.8955 ʯʘʩʪ ʦʪ ʛʦʜʠʥʘʪʘ (ʪ.ʝ. ʟʘ 10.74 ʤʝʩʝʮʘ). ʀʚʦ ʦʮʝʥʷʚʘ ʠ ʨʘʟʤʝʨʘ ʥʘ 
ʧʦʩʣʝʜʥʦʪʦ ʪʝʛʣʝʥʝ ʢʘʪʦ 0.8955 ʯʘʩʪ ʦʪ 1 200 ʣʚ. ʈʝʟʫʣʪʘʪʲʪ ʤʫ ʝ 1 074.60 ʣʚ., 
ʘ ʩʨʘʚʥʝʥʠʝʪʦ ʩ ʊʘʙʣʠʮʘ 1 ʧʦʢʘʟʚʘ, ʯʝ ʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʝʥ ʟʘ ʢʦʥʢʨʝʪʥʠʷ 
ʩʣʫʯʘʡ. ʊʘʢʘ ʝʣʝʢʪʨʦʥʥʘʪʘ ʪʘʙʣʠʮʘ ʚʝʨʠʬʠʮʠʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʤʦʜʝʣ ʠ ʤʫ 
ʧʨʠʜʘʚʘ ʟʘʚʲʨʰʝʥʦʩʪ ʩ ʥʘʯʠʥʘ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʝʟʫʣʪʘʪʘ.    

3. ʅʙʫʞʥʙʫʡʰʞʪʣʙ ʡʦʫʬʡʯʡʸ ʡ ʡʠʚʧʩ ʦʙ ʚʙʦʣʧʛ ʝʞʨʧʠʡʫ 

ʌʠʥʘʥʩʦʚʠʪʝ ʟʘʜʘʯʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠ ʩʨʝʜʩʪʚʦ ʟʘ ʨʘʟʚʠʚʘʥʝ ʥʘ ʢʨʠʪʠʯʥʦ 
ʤʠʩʣʝʥʝ, ʘʥʘʣʠʟʘʪʦʨʩʢʠ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʠʥʪʫʠʮʠʷ ʫ ʫʯʝʥʠʮʠʪʝ ï 
ʚʘʞʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʛʨʘʤʦʪʥʦʩʪ, ʩ ʢʦʷʪʦ ʪʝ ʥʘʚʣʠʟʘʪ ʚ ʞʠʚʦʪʘ 
ʠ ʚ ʙʲʜʝʱʘʪʘ ʩʠ ʧʨʦʬʝʩʠʷ. ʉʣʝʜʚʘʱʘʪʘ ʟʘʜʘʯʘ ʠʣʶʩʪʨʠʨʘ ʢʘʢ Ăʦʯʝʚʠʜʥʦʪʦñ ʚ 
ʤʘʪʝʤʘʪʠʢʘʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʜʚʝʞʜʘʱʦ, ʘ ʚ ʜʲʣʛʦʩʨʦʯʝʥ ʬʠʥʘʥʩʦʚ ʧʣʘʥ ï 
ʜʦʨʠ ʛʫʙʝʱʦ. ʉʶʞʝʪʲʪ ʝ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʚʝʯʝ ʟʘʧʦʯʥʘʣʘʪʘ ʠʩʪʦʨʠʷ ʤʝʞʜʫ 
ʜʚʘʤʘʪʘ ʛʝʨʦʠ:   

  

ʀʙʝʙʰʙ 2. ʅʞʟʝʬʛʩʞʥʞʦʦʧ ʜ-ʟʙ ɻʙʦʸ ʨʩʧʬʰʡʤʙ ʧʲʞ ʛʳʠʥʧʟʦʧʪʫʡ ʠʙ 
ʪʛʧʡʫʞ  ʪʨʞʪʫʸʛʙʦʡʸ. ʆʙ ʝʩʬʜʡʸ ʝʞʦ ʫʸ ʦʙʥʞʩʡʤʙ ʚʙʦʣʙ, ʣʧʸʫʧ ʨʩʞʝʤʙʜʙʤʙ 
6% ɼʄʈ ʨʧ ʞʝʦʧʥʞʪʞʰʦʡʫʞ ʝʞʨʧʠʡʫʡ ʪ ʣʙʨʡʫʙʤʡʠʙʯʡʸ. ʈʞʩʪʨʞʣʫʡʛʙʫʙ ʝʙ 
ʛʦʞʪʞ 10-ʫʞ ʮʡʤ. ʤʛ. ʦʙ ʫʙʣʳʛ ʝʞʨʧʠʡʫ, ʣʙʫʧ ʫʞʜʤʡ ʨʧ 100 ʤʛ. ʥʞʪʞʰʦʧ ʦʙ 
ʨʙʝʞʟ ʫʸ  ʨʩʞʯʞʦʡʤʙ ʣʙʫʧ ʨʧ-ʡʠʜʧʝʦʙ ʡ ʸ ʪʨʧʝʞʤʡʤʙ ʪ ʛʦʬʣʙ ʪʡ. ʁʛʧ ʛʞʰʞ   
ʡʥʙʤ ʥʙʫʞʥʙʫʡʰʞʪʣʡ ʥʧʝʞʤ ʡ ʠʙʥʞʪʫʡʤ ʦʧʛʡʫʞ ʰʡʪʤʧʛʡ ʝʙʦʦʡ, ʠʙ ʝʙ ʪʞ 
ʬʛʞʩʡ, ʰʞ ʚʙʚʙ ʥʬ ʲʞ ʥʧʟʞ ʨʧ-ʝʳʤʜʧ ʝʙ ʫʞʜʤʡ ʨʙʩʡ ʧʫ ʝʞʨʧʠʡʫʙ.  
ʈʧʫʛʳʩʝʡʤʡ ʤʡ ʪʙ ʨʩʞʪʥʸʫʙʦʡʸʫʙ ʥʬ ʨʩʞʝʨʧʤʧʟʞʦʡʞʫʧ ʦʙ ʜ-ʟʙ ɻʙʦʸ? 
 

ʆʪ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʪʘʟʠ ʟʘʜʘʯʘ ʥʝ ʩʝ ʨʘʟʣʠʯʘʚʘ ʧʨʠʥʮʠʧʥʦ ʦʪ 
ʧʨʝʜʠʰʥʘʪʘ ʠ ʧʦʚʝʯʝʪʦ ʫʯʝʥʠʮʠ ʷ ʚʲʟʧʨʠʝʤʘʪ ʢʘʪʦ ʫʧʨʘʞʥʝʥʠʝ ʚ ʧʨʝʚʨʲʱʘʥʝ 
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ʥʘ ʤʝʨʥʠ ʝʜʠʥʠʮʠ: ʪʲʡ ʢʘʪʦ ʜʝʧʦʟʠʪʲʪ ʝ ʝʜʥʦʤʝʩʝʯʝʥ, ʪʝ ʪʨʷʙʚʘ ʜʘ ʠʟʨʘʟʷʪ 
ʟʘʜʘʜʝʥʠʷ ɻʃʇ ʥʘ ʤʝʩʝʯʥʘ ʙʘʟʘ. ʏʠʩʣʦʚʠʪʝ ʜʘʥʥʠ ʟʘ ɿʘʜʘʯʘ 2 ʩʘ K = 10 000, W 
= 100 ʠ r = 0.5, ʘ ʟʘʤʝʩʪʚʘʥʝʪʦ ʠʤ ʚ (3) ʚʦʜʠ ʜʦ ,9796.138¢n  ʢʲʜʝʪʦ ʙʨʦʷʪ ʥʘ 

ʧʝʨʠʦʜʠʪʝ n ʝ ʚ ʤʝʩʝʮʠ. ʐʝʩʪʦʢʣʘʩʥʠʮʠʪʝ, ʢʦʠʪʦ ʦʱʝ ʥʝ ʩʘ ʠʟʫʯʘʚʘʣʠ 
ʣʦʛʘʨʠʪʤʠ, ʤʦʛʘʪ ʜʘ ʨʝʰʘʪ ʟʘʜʘʯʘʪʘ ʩ ʝʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʘ. ʌʘʢʪʲʪ, ʯʝ ʪʷ ʩʝ 
ʦʢʘʟʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʜʲʣʛʘ ʦʪ ʧʨʝʜʠʰʥʘʪʘ, ʩʘʤʦ ʦʧʨʘʚʜʘʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ 
ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʡ (ʊʘʙʣʠʮʘ 2):  

 
 

ʊʘʙʣʠʮʘ 2. ʈʝʰʝʥʠʝʪʦ ʥʘ ʀʙʝʙʰʙ 2. ʩ ʝʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʘ ʥʘ Excel 
 

˽͔͙ͪͦ͒ 
ό͔ͣͫ.) 

˥͍͙͊ͤ͡ͼ͊ 
ό͍͡Φύ 

˶͙ͻ͍͊ 6% 
όлΦр҈ ͔ͣͫΦ) 

˴͊ͨ. ͫ ͯͣ͊ 
ό͍͡Φύ 

͔͎͔͔́ͤ͡ 
ό͍͡Φύ 

˻ͫͭ͊ͭΆ͟ 
ό͍͡Φύ 

1 10,000.00 50.00 10,050.00 100.00 9,950.00 

2 9,950.00 49.75 9,999.75 100.00 9,899.75 

3 9,899.75 49.50 9,949.25 100.00 9,849.25 

4 9,849.25 49.25 9,898.49 100.00 9,798.49 

5 9,798.49 48.99 9,847.49 100.00 9,747.49 

6 9,747.49 48.74 9,796.22 100.00 9,696.22 

7 9,696.22 48.48 9,744.71 100.00 9,644.71 

. . . 
 

     

135 490.22 2.45 492.68 100.00 392.68 

136 392.68 1.96 394.64 100.00 294.64 

137 294.64 1.47 296.11 100.00 196.11 

138 196.11 0.98 197.09 100.00 97.09 

139 97.09 0.49 97.58 97.58 0.00 

 
ʆʩʥʦʚʥʠʷʪ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʘʢʮʝʥʪ ʥʘ ɿʘʜʘʯʘ 2 ʦʙʘʯʝ ʝ ʚ ʧʨʝʜʣʘʛʘʥʝʪʦ ʥʘ 

ʝʜʥʘ ʧʦʯʪʠ ʠʜʝʥʪʠʯʥʘ ʬʠʥʘʥʩʦʚʘ ʩʠʪʫʘʮʠʷ, ʟʘ ʢʦʷʪʦ ʩʝ ʪʚʲʨʜʠ, ʯʝ ʝ ʧʦ-ʜʦʙʨʘ 
ʦʪ ʨʘʟʛʣʝʜʘʥʘʪʘ ʚ ɿʘʜʘʯʘ 1. ʆʪ ʫʯʝʥʠʮʠʪʝ ʩʝ ʦʯʘʢʚʘ ʜʘ ʧʨʝʮʝʥʷʪ ʜʘʣʠ ʪʦʚʘ ʝ 
ʪʘʢʘ ʠ ʜʘ ʧʨʝʧʦʨʲʯʘʪ ʧʦ-ʜʦʙʨʠʷ ʟʘ ʢʣʠʝʥʪʘ ʚʘʨʠʘʥʪ. ʊʘʙʣʠʮʘ 1 ʧʦʢʘʟʚʘ, ʯʝ 
ʝʞʝʛʦʜʥʠʪʝ ʪʝʛʣʝʥʠʷ ʜʦ ʠʟʯʝʨʧʚʘʥʝ ʥʘ ʜʝʧʦʟʠʪʘ ʱʝ ʦʩʠʛʫʨʷʪ ʥʘ ʛ-ʞʘ ɺʘʥʷ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʨʝʜʩʪʚʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 11 ʧʲʣʥʠ ʛʦʜʠʥʠ ʠ ʟʘ ʦʱʝ 
1200

04.1078  

ʯʘʩʪ ʦʪ ʝʜʥʘ ʛʦʜʠʥʘ. ʊʦʚʘ ʩʘ ʧʦ 100 ʣʚ. ʤʝʩʝʯʥʦ ʟʘ 142 ʮʝʣʠ ʤʝʩʝʮʘ ʧʣʶʩ 
78.04 ʣʚ. ʟʘ 143-̫ . ʉʧʦʨʝʜ ʊʘʙʣʠʮʘ 2, ʩ ʝʜʥʦʤʝʩʝʯʝʥ ʜʝʧʦʟʠʪ ʧʦʜʧʦʤʘʛʘʥʝʪʦ 
ʩʲʩ 100 ʣʚ. ʱʝ ʙʲʜʝ ʚʲʟʤʦʞʥʦ ʟʘ 138 ʮʝʣʠ ʤʝʩʝʮʘ ʧʣʶʩ 97.58 ʣʝʚʘ ʟʘ 139-̫ . 
ʉʣʝʜʦʚʘʪʝʣʥʦ ʚʘʨʠʘʥʪʲʪ ʩ ʝʜʥʦʛʦʜʠʰʥʠʷ ʜʝʧʦʟʠʪ ʝ ʧʦ-ʜʦʙʲʨ ʟʘ ʢʣʠʝʥʪʘ.  
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4. ʇʝʨʧʝʪʫʫʤ ʤʦʙʠʣʝ ʡ ʚʙʦʣʧʛ ʝʞʨʧʠʡʫ 

ɺ ʫʥʠʢʘʣʥʠʷ ʪʨʫʜ Ăʇʩʠʭʦʣʦʛʠʷ ʥʘ ʘʣʛʝʙʨʘʪʘñ ʘʤʝʨʠʢʘʥʩʢʠʷʪ ʧʩʠʭʦʣʦʛ 
ɽʜʫʘʨʜ ʊʦʨʥʜʘʡʢ (1874-1949) ʧʦʜʜʲʨʞʘ ʪʝʢʩʪʦʚʠʪʝ ʟʘʜʘʯʠ, ʧʨʝʩʲʟʜʘʚʘʱʠ 
ʨʝʘʣʥʠ ʞʠʪʝʡʩʢʠ ʩʠʪʫʘʮʠʠ, ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: Ăɺ ʫʯʠʣʠʱʝ ʩʝ ʨʝʰʘʚʘʪ ʟʘʜʘʯʠ, 
ʟʘ ʜʘ ʩʝ ʨʝʰʘʚʘʪ ʟʘʜʘʯʠʪʝ ʚ ʞʠʚʦʪʘñ ([7], ʩ. 154). ʉʶʞʝʪʲʪ ʥʘ ʩʣʝʜʚʘʱʠʪʝ 
ʟʘʜʘʯʠ ʨʘʟʢʨʠʚʘ ʟʘʙʝʣʝʞʠʤ ʧʨʦʛʨʝʩ ʚʲʚ ʬʠʥʘʥʩʦʚʘʪʘ ʛʨʘʤʦʪʥʦʩʪ ʥʘ ʛʝʨʦʠʪʝ, 
ʧʦʜʩʢʘʟʚʘʡʢʠ ʥʘ ʫʯʘʱʠʪʝ ʩʝ, ʯʝ ʧʦʜʦʙʘʚʘʱʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʩʝ ʦʯʘʢʚʘ ʠ ʦʪ ʪʷʭ:  

 

ʀʙʝʙʰʙ 3. ʇʰʙʩʧʛʙʦʙ ʧʫ ʥʙʫʞʥʙʫʡʰʞʪʣʡʫʞ ʩʙʠʪʳʟʝʞʦʡʸ ʦʙ ʛʦʬʣʙ ʪʡ, 
ʜ-ʟʙ ɻʙʦʸ ʪʞ ʧʚʳʩʦʙʤʙ ʣʳʥ ʦʞʜʧ ʠʙ ʦʧʛ ʪʳʛʞʫ: ʙʣʧ ʚʙʦʣʙʫʙ ʠʙʨʙʠʡ 6 %-y  
ɼʄʈ ʨʧ ʞʝʦʧʜʧʝʡʱʦʡʫʞ ʝʞʨʧʠʡʫʡ ʠʙ ʦʞʧʜʩʙʦʡʰʞʦʧ ʝʳʤʜʧ ʛʩʞʥʞ, ʣʙʣʳʛ 
ʩʙʠʥʞʩ ʦʙ ʞʟʞʜʧʝʦʡʫʞ ʫʞʜʤʞʦʡʸ ʲʞ ʢ ʨʩʞʨʧʩʳʰʙ ʁʛʧ, ʰʞ ʝʙ ʥʧʟʞ ʫʸ ʝʙ 
ʫʞʜʤʡ ʧʫ ʝʞʨʧʠʡʩʙʦʡʫʞ 10 000 ʤʛ. ʦʞʧʜʩʙʦʡʰʞʦʧ ʝʳʤʜʧ ʛʳʛ ʛʩʞʥʞʫʧ. 

 

ʃʙʣʳʛ ʞ ʧʫʜʧʛʧʩʳʫ ʦʙ ʫʧʠʡ ʛʳʨʩʧʪ ʦʙ ʜ-ʟʙ ɻʙʦʸ? 
 

ʋʯʝʥʠʮʠʪʝ, ʢʦʠʪʦ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʠʟʨʘʟʘ (1) ʩʘ ʤʦʜʝʣʠʨʘʣʠ ʚʝʯʝ ʜʚʝ 
ʬʠʥʘʥʩʦʚʠ ʩʠʪʫʘʮʠʠ, ʚʠʞʜʘʪ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʤʫ ʠ ʚ ʪʦʟʠ ʩʣʫʯʘʡ. ʊʲʡ ʢʘʪʦ ʛ-ʞʘ 
ɺʘʥʷ ʱʝ ʤʦʞʝ ʜʘ ʪʝʛʣʠ ʧʘʨʠ ʦʪ ʜʝʧʦʟʠʪʘ ʩʠ ʜʦʪʦʛʘʚʘ, ʜʦʢʘʪʦ (1) ʧʨʠʝʤʘ 
ʥʝʦʪʨʠʮʘʪʝʣʥʠ ʩʪʦʡʥʦʩʪʠ, ʟʘ ʜʘ ʧʨʦʜʲʣʞʠ ʪʦʟʠ ʧʨʦʮʝʩ ʥʝʦʛʨʘʥʠʯʝʥʦ ʜʲʣʛʦ 
ʚʲʚ ʚʨʝʤʝʪʦ, ʥʝʨʘʚʝʥʩʪʚʦʪʦ (2) ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ ʟʘ ʚʩʷʢʦ n. ɿʘʪʦʚʘ 
ʫʯʝʥʠʮʠʪʝ ʨʝʰʘʚʘʪ (2) ʦʪʥʦʩʥʦ W:  
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ɺ ʝʜʠʥʘʜʝʩʝʪʠ ʢʣʘʩ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʧʦʢʘʟʘʪʝʣʥʘʪʘ ʬʫʥʢʮʠʷ ʩʘ ʚʝʯʝ ʧʦʟʥʘʪʠ, 
ʢʘʢʪʦ ʠ ʛʨʘʥʠʮʠ ʥʘ ʯʠʩʣʦʚʠ ʨʝʜʠʮʠ. ʉʣʝʜ ʢʘʪʦ ʧʨʝʜʩʪʘʚʷʪ (4) ʚʲʚ ʚʠʜʘ  
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ʠ ʠʟʚʲʨʰʘʪ ʛʨʘʥʠʯʝʥ ʧʨʝʭʦʜ ʧʨʠ n Ÿ Ð, ʫʯʝʥʠʮʠʪʝ ʧʦʣʫʯʘʚʘʪ ʩʣʝʜʥʘʪʘ 

ʦʮʝʥʢʘ ʟʘ ʨʘʟʤʝʨʘ ʥʘ ʪʝʛʣʝʥʠʷʪʘ:   
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ɿʘ K = 10 000 ʠ r = 6 ʛʦʨʥʘʪʘ ʛʨʘʥʠʮʘ ʚ ʜʷʩʥʘʪʘ ʩʪʨʘʥʘ ʥʘ (6) ʠʤʘ ʩʪʦʡʥʦʩʪ 
600. ʉʣʝʜʦʚʘʪʝʣʥʦ ʚʩʠʯʢʠ ʪʝʛʣʝʥʠʷ, ʥʝ ʥʘʜʚʠʰʘʚʘʱʠ 600 ʣʚ., ʩʘ ʜʦʧʫʩʪʠʤʠ. 
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ʊʦʚʘ ʟʘʢʣʶʯʝʥʠʝ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʙʦʨ: ʀʚʦ ʧʨʝʧʦʨʲʯʚʘ ʥʘ ʙʘʙʘ ʩʠ ʜʘ 
ʪʝʛʣʠ ʧʦ 300 ʣʚ. ʛʦʜʠʰʥʦ ʠ ʟʘ ʫʙʝʜʠʪʝʣʥʦʩʪ ʡ ʧʦʢʘʟʚʘ ʝʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʘ 
(ʊʘʙʣʠʮʘ 3):     

 
 

ʊʘʙʣʠʮʘ 3. ʇʨʦʚʝʨʢʘ ʥʘ ʝʜʥʦ ʚʲʟʤʦʞʥʦ ʨʝʰʝʥʠʝ ʥʘ ʀʙʝʙʰʙ 3. ʩ Excel 
 

˽͔͙ͪͦ͒ 
ό͎ͦ͒Φύ 

˥͍͙͊ͤ͡ͼ͊ 
ό͍͡Φύ 

˶͙ͻ͍͊ 6% 
ό͍͡Φύ 

˴͊ͨ. ͫ ͯͣ͊ 
ό͍͡Φύ 

͔͎͔͔́ͤ͡ 
ό͍͡Φύ 

˻ͫͭ͊ͭΆ͟ 
ό͍͡Φύ 

1 10,000.00 600.00 10,600.00 300 10,300.00 

2 10,300.00 618.00 10,918.00 300 10,618.00 

3 10,618.00 637.08 11,255.08 300 10,955.08 

4 10,955.08 657.30 11,612.38 300 11,312.38 

5 11,312.38 678.74 11,991.13 300 11,691.13 

6 11,691.13 701.47 12,392.60 300 12,092.60 

7 12,092.60 725.56 12,818.15 300 12,518.15 

8 12,518.15 751.09 13,269.24 300 12,969.24 

9 12,969.24 778.15 13,747.39 300 13,447.39 

10 13,447.39 806.84 14,254.24 300 13,954.24 

11 13,954.24 837.25 14,791.49 300 14,491.49 

12 14,491.49 869.49 15,360.98 300 15,060.98 

. . . 
 

     
 

ʇʨʝʜʣʦʞʝʥʦʪʦ ʨʝʰʝʥʠʝ ʦʙʘʯʝ ʥʝ ʭʘʨʝʩʚʘ ʥʘ ʛ-ʞʘ ɺʘʥʷ, ʪʲʡ ʢʘʪʦ ʦʩʠʛʫʨʷʚʘ 
ʩʘʤʦ ʧʦ 25 ʣʚ. ʜʦʧʲʣʥʠʪʝʣʥʦ ʥʘ ʤʝʩʝʮ. ʆʧʠʪʥʦʪʦ ʡ ʦʢʦ ʥʘ ʩʯʝʪʦʚʦʜʠʪʝʣ ʫʣʘʚʷ 
ʠ ʦʱʝ ʥʝʱʦ: ʚʲʧʨʝʢʠ ʪʝʛʣʝʥʠʷʪʘ, ʦʩʪʘʪʲʢʲʪ ʧʦ ʜʝʧʦʟʠʪʘ ʥʘʨʘʩʪʚʘ ʩ ʚʨʝʤʝʪʦ. 
ʂʘʪʦ ʧʝʥʩʠʦʥʝʨ ʪʷ ʥʷʤʘ ʥʫʞʜʘ ʜʘ ʫʚʝʣʠʯʘʚʘ ʩʧʝʩʪʷʚʘʥʠʷʪʘ ʩʠ, ʘ ʜʘ ʛʠ ʧʦʣʟʚʘ 
ʚ ʥʘʡ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ. ʉʣʝʜʚʘʱʦʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ʀʚʦ ï ʟʘ ʝʞʝʛʦʜʥʠ ʪʝʛʣʝʥʠʷ 
ʚ ʨʘʟʤʝʨ ʥʘ 500 ʣʚ., ï ʝ ʧʦ-ʧʨʠʝʤʣʠʚʦ ʟʘ ʙʘʙʘ ʤʫ. ʊʘʢʘ ʪʷ ʱʝ ʨʘʟʧʦʣʘʛʘ ʩ 41.67 
ʣʚ. ʤʝʩʝʯʥʦ. ʇʦ-ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʝʥ ʱʝ ʙʲʜʝ ʠ ʦʩʪʘʪʲʢʲʪ ʧʦ ʜʝʧʦʟʠʪʘ, ʢʦʡʪʦ 
ʩʣʝʜ 12 ʛʦʜʠʥʠ ʟʘ ʩʨʘʚʥʝʥʠʝ, ʱʝ ʚʲʟʣʠʟʘ ʥʘ 11 686.99 ʣʚ.   
ɿʘʙʝʣʷʟʘʣ, ʯʝ ʱʦʤ ʝʞʝʛʦʜʥʠʪʝ ʪʝʛʣʝʥʠʷ ʩʝ ʫʚʝʣʠʯʘʪ ʦʪ 300 ʥʘ 500 ʣʚ., 

ʨʝʜʠʮʘʪʘ ʦʪ ʦʩʪʘʪʲʮʠʪʝ ʟʘʧʦʯʚʘ ʜʘ ʨʘʩʪʝ ʧʦ-ʙʘʚʥʦ, ʀʚʦ ʨʝʰʘʚʘ ʜʘ ʧʨʦʚʝʨʠ ʩ 
ʝʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʘ ʩʣʫʯʘʷ, ʢʦʛʘʪʦ ʩʝ ʪʝʛʣʠ ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʫʤʘ (ʊʘʙʣʠʮʘ 4). 
ɿʘ ʯʘʩʪ ʦʪ ʝʜʠʥʘʜʝʩʝʪʦʢʣʘʩʥʠʮʠʪʝ ʨʝʟʫʣʪʘʪʲʪ ʝ ʠʟʥʝʥʘʜʚʘʱ. ʊʝ ʨʘʟʙʠʨʘʪ, ʯʝ 
ʩʘ ʤʦʛʣʠ ʜʘ ʥʘʤʝʨʷʪ ʥʘʡ-ʜʦʙʨʦʪʦ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʨʝʰʝʥʠʝ ʠ 
ʙʝʟ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʛʨʘʥʠʯʝʥ ʧʨʝʭʦʜ. ʇʦ ʩʠʣʠʪʝ ʠ ʥʘ ʰʝʩʪʦʢʣʘʩʥʠʮʠʪʝ ʝ ʜʘ  
ʩʲʦʙʨʘʟʷʪ, ʯʝ ʝʞʝʛʦʜʥʦʪʦ ʪʝʛʣʝʥʝ ʥʘ ʝʜʥʘ ʠ ʩʲʱʘ ʩʫʤʘ ʧʘʨʠ ʦʪ ʜʝʧʦʟʠʪʘ ʟʘ 
ʙʝʟʢʨʘʡʥʦ ʜʲʣʲʛ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ ʝ ʥʘʧʲʣʥʦ ʚʲʟʤʦʞʥʦ, ʩʪʠʛʘ ʪʦʚʘ ʜʘ ʩʪʘʚʘ ʥʘ 
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ʧʘʜʝʞ ʠ ʜʘ ʥʝ ʥʘʜʚʠʰʘʚʘ ʥʘʯʠʩʣʝʥʘʪʘ ʣʠʭʚʘ. ʇʨʠ ʪʘʢʲʚ ʨʘʟʤʝʨ ʥʘ ʪʝʛʣʝʥʠʷʪʘ 
ʜʝʧʦʟʠʪʲʪ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʧʝʨʧʝʪʫʫʤ ʤʦʙʠʣʝ (ʥʘ ʣʘʪ. ʚʝʯʝʥ ʜʚʠʛʘʪʝʣ) ʟʘ 
ʜʦʧʲʣʥʠʪʝʣʝʥ ʜʦʭʦʜ ʢʲʤ ʧʝʥʩʠʷʪʘ ʥʘ ʛ-ʞʘ ɺʘʥʷ, ʘ ʨʝʰʝʥʠʝʪʦ ʜʝʤʦʥʩʪʨʠʨʘ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʧʨʠʥʮʠʧʠʪʝ, ʢʦʠʪʦ ʟʘʣʷʛʘʪ ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʧʝʥʩʠʦʥʥʠ, ʥʘʛʨʘʜʥʠ, 
ʙʣʘʛʦʪʚʦʨʠʪʝʣʥʠ ʬʦʥʜʦʚʝ ʠ ʧʨ. ʩ ʮʝʣ ʨʝʛʫʣʷʨʥʦʪʦ ʠʟʧʣʘʱʘʥʝ ʥʘ ʧʝʥʩʠʠ, 
ʧʦʞʠʟʥʝʥʠ ʨʝʥʪʠ, ʅʦʙʝʣʦʚʠ ʥʘʛʨʘʜʠ ʠ ʜʨʫʛʠ.   

      
 

ʊʘʙʣʠʮʘ 4. ʅʘʡ-ʜʦʙʨʦ ʟʘ ʢʦʥʢʨʝʪʥʠʷ ʧʦʪʨʝʙʠʪʝʣ ʨʝʰʝʥʠʝ ʥʘ ʀʙʝʙʰʙ 3.  
 

˽͔͙ͪͦ͒ 
ό͎ͦ͒Φύ 

˥͍͙͊ͤ͡ͼ͊ 
ό͍͡Φύ 

˶͙ͻ͍͊ 
с҈ ό͍͡Φύ 

˴͊ͨ. ͫ ͯͣ͊ 
ό͍͡Φύ 

͔͎͔͔́ͤ͡ 
ό͍͡Φύ 

˻ͫͭ͊ͭΆ͟ 
ό͍͡Φύ 

1 10,000.00 600.00 10,600.00 600 10,000.00 

2 10,000.00 600.00 10,600.00 600 10,000.00 

3 10,000.00 600.00 10,600.00 600 10,000.00 

4 10,000.00 600.00 10,600.00 600 10,000.00 

5 10,000.00 600.00 10,600.00 600 10,000.00 

. . . 
 

     

5. ʊʳʲʙʫʙ ʡʝʞʸ ʪ ʝʩʬʜʡ ʝʬʥʡ 

ɺʘʞʥʘ ʦʩʦʙʝʥʦʩʪ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʟʘʜʘʯʠ ʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʚʤʝʩʪʚʘʥʝ 
ʥʘ ʨʝʰʝʥʠʝʪʦ ʚ ʦʧʨʝʜʝʣʝʥʠ ʬʠʥʘʥʩʦʚʠ ʨʘʤʢʠ. ɺ ʪʘʟʠ ʩʚʝʪʣʠʥʘ ʝ ʧʨʝʜʩʪʘʚʝʥʘ 
ʩʣʝʜʚʘʱʘʪʘ ʩʠʪʫʘʮʠʷ:   

 

ʀʙʝʙʰʙ 4. ʈʩʡʫʞʪʦʞʦʙ, ʰʞ ʪʬʥʙʫʙ ʧʫ 600 ʤʛ. ʜʧʝʡʱʦʧ ʦʸʥʙ ʝʙ ʢ ʚʳʝʞ 
ʝʧʪʫʙʫʳʰʦʙ, ʜ-ʟʙ ɻʙʦʸ ʪʞ ʙʥʚʡʯʡʩʙʤʙ ʝʙ ʨʩʧʬʰʡ ʨʩʞʝʤʧʟʞʦʡʸ ʡ ʦʙ ʝʩʬʜʡ 
ʚʙʦʣʡ. ʀʙ ʝʙ ʠʦʙʞ ʣʙʣʛʙ ʧʭʞʩʫʙ ʝʙ ʫʳʩʪʡ, ʫʸ ʨʙʣ ʪʞ ʧʚʳʩʦʙʤʙ ʣʳʥ ʁʛʧ. 
ʋʧʠʡ ʨʳʫ ʭʧʩʥʬʤʡʩʙʤʙ ʛʳʨʩʧʪʙ ʪʡ ʫʙʣʙ: ʣʙʣʳʛ ɼʄʈ ʨʧ ʞʝʦʧʜʧʝʡʱʞʦ 
ʝʞʨʧʠʡʫ ʧʫ 10 000 ʤʞʛʙ ʚʡ ʢ ʧʚʞʠʨʞʰʡʤ ʞʟʞʜʧʝʦʧ ʫʞʜʤʞʦʞ ʧʫ 1 200 ʤʛ. ʠʙ 
ʦʞʧʜʩʙʦʡʰʞʦ ʨʞʩʡʧʝ ʧʫ ʛʩʞʥʞ ʨʩʡ ʨʧʤʧʟʞʦʡʞ, ʰʞ ʫʧʠʡ ʤʡʮʛʞʦ ʨʩʧʯʞʦʫ 
ʧʪʫʙʛʙ ʦʞʨʩʧʥʞʦʞʦ. 

 

ʃʙʣʳʛ ʞ ʧʫʜʧʛʧʩʳʫ ʦʙ ʫʧʠʡ ʛʳʨʩʧʪ? 
 

ʉ ʜʦʩʝʪʣʠʚʦʩʪ ʠʣʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʧʨʠʜʦʙʠʪʠʷ ʦʧʠʪ ʫʯʝʥʠʮʠʪʝ ʟʘʢʣʶʯʘʚʘʪ, 
ʯʝ ʩʣʝʜ ʠʟʪʠʯʘʥʝʪʦ ʥʘ ʧʦʨʝʜʥʠʷ ʝʜʥʦʛʦʜʠʰʝʥ ʧʝʨʠʦʜ ʛ-ʞʘ ɺʘʥʷ ʪʨʷʙʚʘ ʜʘ 
ʠʟʪʝʛʣʠ ʮʷʣʘʪʘ ʥʘʯʠʩʣʝʥʘ ʣʠʭʚʘ ʠ ʜʘ ʦʩʪʘʚʠ ʟʘ ʩʣʝʜʚʘʱʠʷ ʧʝʨʠʦʜ ʩʘʤʦ 
ʥʘʯʘʣʥʠʷ ʢʘʧʠʪʘʣ. ɿʘ ʜʘ ʙʲʜʝ ʝʞʝʛʦʜʥʦʪʦ ʪʝʛʣʝʥʝ W = 1 200  ʣʚ. ʨʘʚʥʦ ʥʘ 
ʛʦʜʠʰʥʘʪʘ ʣʠʭʚʘ, ʥʘʯʠʩʣʷʚʘʥʘ ʥʘ ʢʘʧʠʪʘʣʘ K = 10 000 ʣʚ., ʣʠʭʚʝʥʠʷʪ ʧʨʦʮʝʥʪ 
ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʩʪʦʡʥʦʩʪ r = 12. ʀ ʤʘʢʘʨ ʥʘʤʠʨʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʝ ʜʘ ʥʝ ʠʟʠʩʢʚʘ 
ʝʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʘ, ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʤʫ ʙʠ ʩʧʝʯʝʣʠʣʦ ʦʪ ʥʝʷ. 
ɻ-ʞʘ ɺʘʥʷ ʩ ʦʩʥʦʚʘʥʠʝ ʙʠ ʦʪʭʚʲʨʣʠʣʘ ʪʦʚʘ ʨʝʰʝʥʠʝ, ʚʲʧʨʝʢʠ ʯʝ ʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʚʷʨʥʦ, ʩ ʘʨʛʫʤʝʥʪʘ, ʯʝ ʥʠʪʦ ʝʜʥʘ ʙʘʥʢʘ ʚ ʩʪʨʘʥʘʪʘ ʥʝ ʧʨʝʜʣʘʛʘ 
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ʪʦʣʢʦʚʘ ʚʠʩʦʢ ʣʠʭʚʝʥ ʧʨʦʮʝʥʪ ʧʦ ʜʝʧʦʟʠʪʠʪʝ. ʇʨʦʙʣʝʤʲʪ ʡ ʦʙʘʯʝ ʤʦʞʝ ʟʘ 
ʧʦʨʝʜʝʥ ʧʲʪ ʜʘ ʙʲʜʝ ʧʨʝʬʦʨʤʫʣʠʨʘʥ: 

  

ʀʙʝʙʰʙ 5. ʃʙʣʛʙ ʪʬʥʙ ʫʩʸʚʛʙ ʝʙ ʛʦʞʪʞ ʜ-ʟʙ ɻʙʦʸ ʦʙ ʞʝʦʧʜʧʝʡʱʞʦ 
ʝʞʨʧʠʡʫ ʨʩʡ 6% ɼʄʈ, ʰʞ ʝʙ ʥʧʟʞ ʝʙ ʫʞʜʤʡ ʨʧ 1 200 ʤʛ. ʛʪʸʣʙ ʜʧʝʡʦʙ ʦʙ 
ʨʙʝʞʟ ʠʙ ʦʞʧʜʩʙʦʡʰʞʦ ʨʞʩʡʧʝ ʧʫ ʛʩʞʥʞ, ʙʣʧ ʡ ɼʄʈ ʧʪʫʙʦʞ ʪʳʲʡʸʫ ʠʙ 
ʦʞʧʜʩʙʦʡʰʞʦ ʨʞʩʡʧʝ ʧʫ ʛʩʞʥʞ?     

 

 ʊʲʡ ʢʘʪʦ 1 200 ʣʚ. ʩʘ 6% ʦʪ 20 000 ʣʚ., ʧʨʠ 6% ɻʃʇ, ʟʘʧʘʟʝʥ ʩʲʱʠʷʪ ʟʘ 
ʥʝʦʛʨʘʥʠʯʝʥʦ ʜʲʣʛʦ ʚʨʝʤʝ, ʥʘʯʘʣʝʥ ʢʘʧʠʪʘʣ ʚ ʨʘʟʤʝʨ K = 20 000 ʣʚ. ʱʝ 
ʦʩʠʛʫʨʠ ʝʞʝʛʦʜʥʠʪʝ ʪʝʛʣʝʥʠʷ ʦʪ 1 200 ʣʚ. ʟʘ ʥʝʦʛʨʘʥʠʯʝʥʦ ʜʲʣʛʦ ʚʨʝʤʝ. 

6. ʀʙʣʤʷʰʞʦʡʸ 

ʈʘʟʛʣʝʜʘʥʠʪʝ ʪʫʢ ʧʨʘʢʪʠʯʝʩʢʠ ʘʩʧʝʢʪʠ ʥʘ ʩʣʦʞʥʘʪʘ ʣʠʭʚʘ ʧʦ ʜʝʧʦʟʠʪʠ ʠʤʘʪ 
ʟʘ ʮʝʣ ʜʘ ʧʨʝʜʩʪʘʚʷʪ ʥʷʢʦʣʢʦ ʨʝʘʣʥʠ ʬʠʥʘʥʩʦʚʠ ʩʠʪʫʘʮʠʠ ʨʘʟʙʠʨʘʝʤʦ ʠ 
ʘʪʨʘʢʪʠʚʥʦ ʟʘ ʫʯʝʥʠʮʠʪʝ. ʉʲʟʜʘʜʝʥʘʪʘ ʟʘ ʮʝʣʪʘ ʧʦʨʝʜʠʮʘ ʦʪ ʟʘʜʘʯʠ ʜʦ ʛʦʣʷʤʘ 
ʩʪʝʧʝʥ ʝ ʥʘʚʣʠʟʘʥʝ ʚ ʩʚʝʪʘ ʥʘ ʚʲʟʨʘʩʪʥʠʪʝ. ʉʧʦʨʝʜ ʠʟʪʲʢʥʘʪʠʷ ʩʧʝʮʠʘʣʠʩʪ ʧʦ 
ʘʣʛʦʨʠʪʤʠ, ʢʣʝʪʲʯʥʠ ʘʚʪʦʤʘʪʠ, ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʩʪʘʪʠʩʪʠʢʘ ɸʥʜʨʝ ʊʫʫʤ ʦʙʘʯʝ 
ʪʦʚʘ ʝ ʠ ʤʷʩʪʦʪʦ ʥʘ ʪʝʢʩʪʦʚʠʪʝ ʟʘʜʘʯʠ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ: Ăʤʝʞʜʫ 
ʜʝʪʩʪʚʦʪʦ ʠ ʤʘʪʝʤʘʪʠʢʘʪʘñ [8].       
ʅʘʡ-ʚʘʞʥʘʪʘ ʯʝʨʪʘ ʥʘ ʧʨʝʜʣʘʛʘʥʠʪʝ ʟʘʜʘʯʠ ʝ ʪʝʭʥʠʷʪ ʧʨʠʣʦʞʝʥ ʭʘʨʘʢʪʝʨ. 

ʅʝ ʧʦ-ʤʘʣʢʦ ʚʘʞʥʦ ʝ, ʯʝ ʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʨʝʰʘʚʘʪ ʦʪ ʨʘʟʣʠʯʥʠ ʧʦ ʚʲʟʨʘʩʪ ʠ 
ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʧʦʜʛʦʪʦʚʢʘ ʫʯʝʥʠʮʠ ʩ ʜʦʩʪʲʧʥʠʷ ʠʤ ʘʧʘʨʘʪ: ʤʘʪʝʤʘʪʠʯʝʩʢʦ 
ʤʦʜʝʣʠʨʘʥʝ, ʝʣʝʢʪʨʦʥʥʠ ʪʘʙʣʠʮʠ ʠ ʜʦʨʠ ʝʣʝʤʝʥʪʘʨʥʘ ʘʨʠʪʤʝʪʠʢʘ. ʊʦʚʘ ʛʠ 
ʧʨʘʚʠ ʩʨʝʜʩʪʚʦ ʟʘ ʨʘʟʚʠʚʘʥʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ, ʪʝʭʥʦʣʦʛʠʯʥʘ ʠ ʬʠʥʘʥʩʦʚʘ 
ʛʨʘʤʦʪʥʦʩʪ ʥʘ ʫʯʘʱʠʪʝ ʩʝ ʠ ʟʘ ʦʚʣʘʜʷʚʘʥʝ ʥʘ ʬʠʥʘʥʩʦʚʠ ʟʥʘʥʠʷ, ʙʣʠʟʢʠ ʜʦ 
ʝʢʩʧʝʨʪʥʠʪʝ, ʘ ʦʨʠʝʥʪʠʨʘ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʢʲʤ ʝʢʩʧʝʨʪʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ [2]. 
ʌʦʨʤʫʣʠʨʦʚʢʘʪʘ ʥʘ ʟʘʜʘʯʠʪʝ ʥʘʩʦʯʚʘ ʫʯʝʥʠʮʠʪʝ ʜʘ ʠʟʧʦʣʟʚʘʪ ʝʣʝʢʪʨʦʥʥʠ 

ʪʘʙʣʠʮʠ ʠ ʚ ʩʣʫʯʘʡ, ʯʝ ʩʘ ʧʦʣʫʯʠʣʠ ʨʝʰʝʥʠʝʪʦ ʧʦ ʘʥʘʣʠʪʠʯʝʥ ʧʲʪ. ʊʘʙʣʠʮʠʪʝ 
ʠʤ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʠʤʫʣʠʨʘʪ ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʬʠʥʘʥʩʦʚʠʷ ʧʨʦʮʝʩ, ʜʘ ʛʦ 
ʧʨʦʩʣʝʜʷʚʘʪ ʠ ʜʘ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʪ, ʦʧʦʟʥʘʚʘʡʢʠ ʝʬʝʢʪʘ ʥʘ ʩʣʦʞʥʘʪʘ ʣʠʭʚʘ. 
ʂʘʟʘʥʦ ʩ ʜʫʤʠʪʝ ʥʘ ʘʤʝʨʠʢʘʥʩʢʠʷ ʤʘʪʝʤʘʪʠʢ ʠ ʢʣʘʩʠʢ ʚ ʢʦʤʧʶʪʲʨʥʠʪʝ ʥʘʫʢʠ 
ʈʠʯʘʨʜ ʍʝʤʠʥʛ (1915-1998), Ăʎʝʣʪʘ ʥʘ ʠʟʯʠʩʣʝʥʠʷʪʘ ʩʘ ʥʝ ʯʠʩʣʘʪʘ, ʘ 
ʧʨʦʟʨʝʥʠʷʪʘñ. 
ɸʥʘʣʠʟʲʪ ʥʘ ʢʦʥʢʨʝʪʥʠ ʬʠʥʘʥʩʦʚʠ ʩʠʪʫʘʮʠʠ, ʪʲʨʩʝʥʝʪʦ ʠ ʧʨʝʜʣʘʛʘʥʝʪʦ ʥʘ 

ʨʝʰʝʥʠʷ, ʠʟʙʦʨʲʪ ʤʝʞʜʫ ʥʷʢʦʣʢʦ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʷ ʫʯʝʥʠʮʠʪʝ ʚ ʘʢʪʠʚʥʘʪʘ ʨʦʣʷ 
ʥʘ ʬʠʥʘʥʩʦʚʠ ʢʦʥʩʫʣʪʘʥʪʠ. ɿʘ ʥʷʢʦʠ ʦʪ ʪʷʭ ï ʙʲʜʝʱʠ ʩʯʝʪʦʚʦʜʠʪʝʣʠ, ʙʘʥʢʝʨʠ, 
ʧʨʝʜʧʨʠʝʤʘʯʠ ʠʣʠ ʤʝʥʠʜʞʲʨʠ ï ʪʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʦʢʘʞʝ ʥʘʯʘʣʦʪʦ ʥʘ 
ʧʨʦʬʝʩʠʦʥʘʣʥʘʪʘ ʠʤ ʧʦʜʛʦʪʦʚʢʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʬʠʥʘʥʩʠʪʝ, ʢʘʢʚʠʪʦ ʩʘ ʠʜʝʠʪʝ 
ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʧʨʦʝʢʪ MASCIL ï ʤʘʪʝʤʘʪʠʢʘ ʠ ʥʘʫʢʘ ʟʘ ʞʠʚʦʪʘ1. 
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Abstract: To illustrate the importance of compound interest in finances to middle and high 
school students, real-life situations are formulated as mathematical word problems. Such 
approach involves the whole class in inquiry based learning and thus mathematical modeling 
comes to use. The answers are found analytically by solving equations or inequalities and 
then checked by means of information technologies. The use of spreadsheets to mimic 
financial situations provides valuable experience to middle and high school students, which is 
also applicable later on in life. The practical aspects of the word problems motivate them to 
comprehend the idea of compound interest and gain near-expert financial knowledge. The 
search for solutions gives them the role of financial advisors and for many this could be a 
starting point to a future career. The acquired knowledge aids students in becoming literate 
users of accounting and banking products, if not future financiers or entrepreneurs.  
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ʅɾʋʇɽʇʄʇɼʁʘ ʀɹ ʊʓʀɽɹɻɹʆɾ ʆɹ ʇɺɾʃʋʁɻʆʁ ʁ 
ɺɹʄɹʆʊʁʉɹʆʁ ʄʁʆɾʂʆʁ ʋɾʊʋʇɻɾ ɺɹʀʁʉɹʆɹ ʆɹ 

ʋɾʇʉʁʘʋɹ IRT 

ʀʚʘʥ ɻʦʩʧʦʜʠʥʦʚ, ɹʦʨʠʩʣʘʚ ʉʣʘʚʦʚ, ʉʪʝʬʘʥ ʌʠʣʠʧʦʚ 

ʍʠʤʠʢʦʪʝʭʥʦʣʦʛʠʯʝʥ ʠ ʄʝʪʘʣʫʨʛʠʯʝʥ ʋʥʠʚʝʨʩʠʪʝʪ ï ʉʦʬʠʷ,  
ʂʘʪʝʜʨʘ Ăʇʨʦʛʨʘʤʠʨʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠò,  
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ʈʝʟʶʤʝ:  ʆʮʝʥʷʚʘʥʝʪʦ ʥʘ ʢʦʛʥʠʪʠʚʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʠʥʜʠʚʠʜʘ ʝ ʚʘʞʥʘ ʯʘʩʪ ʦʪ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ. ɻʣʘʚʥʘʪʘ ʮʝʣ ʥʘ ʚʩʷʢʘ ʪʝʩʪʦʚʘ ʪʝʦʨʠʷ ʝ ʜʘ ʩʲʟʜʘʜʝ  
ʪʝʩʪʦʚʝ, ʢʦʠʪʦ ʜʘ ʩʘ ʦʙʝʢʪʠʚʥʠ ʧʦ ʮʝʣʠʷ ʜʠʘʧʘʟʦʥ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʪʝʩʪʚʘʥʘʪʘ 
ʘʫʜʠʪʦʨʠʷ. ʀʣʠ  ʢʘʟʘʥʦ ʩ ʜʨʫʛʠ ʜʫʤʠ - ʢʨʘʡʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʚʩʝʢʠ ʠʥʜʠʚʠʜ ʜʘ ʦʪʛʦʚʘʨʷ 
ʥʘ ʟʥʘʥʠʷʪʘ ʤʫ, ʥʝʟʘʚʠʩʠʤʦ ʢoʣʢʦ ʛʦʣʝʤʠ ʠʣʠ ʤʘʣʢʠ ʩʘ  ʪʝ. ɺ ʜʥʝʰʥʦ ʚʨʝʤʝ ʤʘʩʦʚʦ 
ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʚʝ ʪʝʦʨʠʠ - ʂʣʘʩʠʯʝʩʢʘʪʘ ʊʝʦʨʠʷ ʥʘ ʊʝʩʪʚʘʥʝʪʦ (ʂʊʊ) ʠ IRT (Item 
Response Theory). ʅʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʨʘʟʛʣʝʞʜʘ ʥʷʢʦʠ ʦʪ ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʥʘ ʂʊʊ 
ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʙʝʢʪʠʚʥʠ ʠ ʙʘʣʘʥʩʠʨʘʥʠ ʣʠʥʝʡʥʠ ʪʝʩʪʦʚʝ ʠ ʜʝʤʦʥʩʪʨʠʨʘ ʢʘʢ ʪʝʟʠ 
ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʪʩʪʨʘʥʝʥʠ ʢʘʪʦ ʩʝ ʧʨʠʣʦʞʠ ʧʦ-ʩʲʚʨʝʤʝʥʥʘʪʘ IRT. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʦʙʝʢʪʠʚʝʥ ʪʝʩʪ, ʙʘʣʘʥʩʠʨʘʥ ʪʝʩʪ, ʣʠʥʝʝʥ ʪʝʩʪ, IRT 

1. ɻʳʛʞʝʞʦʡʞ 

ʂʣʘʩʠʯʝʩʢʘʪʘ ʊʝʦʨʠʷ ʥʘ ʊʝʩʪʚʘʥʝʪʦ ʩʝ ʧʨʠʣʘʛʘ ʫʩʧʝʰʥʦ ʦʪ 100 ʛʦʜʠʥʠ. ɺ 
ʦʩʥʦʚʘʪʘ ʥʘ ʪʘʟʠ ʪʝʦʨʠʷ ʟʘʣʷʛʘ ʧʦʩʪʫʣʘʪʘ, ʯʝ ʦʮʝʥʢʘʪʘ ʥʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ 
ʠʥʜʠʚʠʜʘ, ʧʨʠʜʦʙʠʪʘ ʦʪ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʥʘ ʝʜʠʥ ʪʝʩʪ, ʝ ʨʘʚʥʘ ʥʘ ʠʩʪʠʥʩʢʠʪʝ 
ʤʫ ʩʧʦʩʦʙʥʦʩʪʠ ʧʣʶʩ ʥʷʢʘʢʚʘ ʥʝʩʠʩʪʝʤʥʘ ʛʨʝʰʢʘ. ʊʘʟʠ ʛʨʝʰʢʘ ʙʠ ʙʠʣʘ ʥʫʣʘ 
ʩʘʤʦ ʘʢʦ ʪʝʩʪʲʪ ʙʲʜʝ ʜʘʜʝʥ ʥʘ ʠʥʜʠʚʠʜʘ ʙʝʟʙʨʦʡ ʧʲʪʠ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʙʲʜʘʪ 
ʦʩʨʝʜʥʝʥʠ. ʊʦʚʘ ʝ ʥʝʚʲʟʤʦʞʥʦ, ʥʦ ʝ ʚʲʟʤʦʞʥʦ ʥʘʧʨʠʤʝʨ ʝʜʠʥ ʪʝʩʪ ʜʘ ʙʲʜʝ 
ʜʘʜʝʥ ʥʘ ʤʥʦʛʦ ʠʥʜʠʚʠʜʠ ʠʣʠ ʜʘ ʙʲʜʘʪ ʢʦʥʩʪʨʫʠʨʘʥʠ ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʣʝʣʥʠ, 
ʘʥʘʣʦʛʠʯʥʠ ʪʝʩʪʘ, ʢʦʠʪʦ ʜʘ ʩʝ ʜʘʜʘʪ ʥʘ ʝʜʠʥ ʠ ʩʲʱʠ ʠʥʜʠʚʠʜ [2],[7]. ʂʊʊ ʠʤʘ 
ʨʝʜʠʮʘ ʥʝʜʦʩʪʘʪʲʮʠ [1],[3], ʢʦʠʪʦ ʟʘʪʨʫʜʥʷʚʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʡ. ɼʚʘ ʦʪ ʪʝʟʠ 
ʥʝʜʦʩʪʘʪʲʢʘ ʩʘ ʦʩʦʙʝʥʦ ʚʘʞʥʠ ʟʘ ʥʘʩʪʦʷʱʠʷ ʘʥʘʣʠʟ. 

ʇʲʨʚʠʷʪ ʥʝʜʦʩʪʘʪʲʢ ʝ, ʯʝ ʂʊʊ ʧʦʩʪʫʣʠʨʘ, ʯʝ ʩʪʘʥʜʘʨʪʥʘʪʘ ʛʨʝʰʢʘ ʥʘ 
ʦʮʝʥʢʘ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʧʨʠ ʪʝʩʪʚʘʥʝ ʝ ʝʜʥʘʢʚʘ ʟʘ ʚʩʠʯʢʠ ʪʝʩʪʚʘʥʠ ʠʥʜʠʚʠʜʠ, 
ʢʦʝʪʦ ʥʝ ʝ ʠʩʪʠʥʘ ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ. 

ɺʪʦʨʠʷʪ ʥʝʜʦʩʪʘʪʲʢ ʝ, ʯʝ ʧʨʠ ʂʊʊ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʪʝʩʪʚʘʥʠʷ ʠʥʜʠʚʠʜ 
(ʥʘʧʨ. ʥʠʚʦʪʦ ʥʘ ʟʥʘʥʠʷʪʘ ʤʫ) ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʪʝʩʪʘ (ʥʘʧʨ. ʪʨʫʜʥʦʩʪʪʘ 
ʥʘ ʚʲʧʨʦʩʠʪʝ) ʩʘ ʩʚʲʨʟʘʥʠ ʧʦ ʮʠʢʣʠʯʝʥ ʥʘʯʠʥ ï ʟʘ ʜʘ ʧʦʣʫʯʠʤ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 
ʥʠʚʦʪʦ ʥʘ ʟʥʘʥʠʷʪʘ ʥʘ ʠʥʜʠʚʠʜʘ ʩʝ ʥʫʞʜʘʝʤ ʦʪ ʪʨʫʜʥʦʩʪʠʪʝ ʥʘ ʚʲʧʨʦʩʠʪʝ ʠ 
ʦʙʨʘʪʥʦ. ʇʦʨʘʜʠ ʪʦʚʘ ʝ ʤʥʦʛʦ ʪʨʫʜʥʦ ʜʘ ʩʝ ʬʦʨʤʫʣʠʨʘ ʂʊʊ ʤʦʜʝʣ, ʢʦʡʪʦ ʜʘ 
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ʠʟʨʘʟʠ ʝʜʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʪʦ ʬʫʥʢʮʠʷ ʥʘ ʜʨʫʛʠʪʝ. ɸʢʦ ʠʤʘʭʤʝ ʪʘʢʲʚ 
ʤʦʜʝʣ ʧʨʠ ʟʘʜʘʜʝʥ ʬʠʢʩʠʨʘʥ ʥʘʙʦʨ ʦʪ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ ʙʠʭʤʝ ʤʦʛʣʠ ʜʘ 
ʦʧʨʝʜʝʣʠʤ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʢʦʠʪʦ ʪʝ ʥʦʩʷʪ, ʠ ʦʪʪʘʤ ʙʠʭʤʝ ʤʦʛʣʠ ʜʘ ʦʧʨʝʜʝʣʠʤ 
ʛʨʝʰʢʘʪʘ ʧʨʠ ʠʟʤʝʨʚʘʥʝʪʦ ʟʘ ʚʩʝʢʠ ʝʜʠʥ ʦʪ ʪʝʩʪʚʘʥʠʪʝ ʠʥʜʠʚʠʜʠ. ʊʘʟʠ ʛʨʝʰʢʘ 
ʦʧʨʝʜʝʣʷ ʦʙʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʪʝʩʪʘ, ʢʘʢʪʦ ʱʝ ʙʲʜʝ ʜʠʩʢʫʪʠʨʘʥʦ ʧʦ-ʥʘʜʦʣʫ. ʂʊʊ 
ʥʷʤʘ ʜʦʩʪʲʧ ʜʦ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʢʦʷʪʦ ʥʦʩʷʪ ʦʪʜʝʣʥʠʪʝ ʚʲʧʨʦʩʠ ʚ ʪʝʩʪʘ, ʘ ʩʘʤʦ 
ʜʦ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʢʦʷʪʦ ʥʦʩʠ ʮʝʣʠʷ ʪʝʩʪ [10], ʢʦʝʪʦ ʝ ʛʦʣʷʤʘ ʟʘʛʫʙʘ ʥʘ 
ʜʝʪʘʡʣʥʦʩʪ.  

IRT ʝ ʩʲʚʨʝʤʝʥʥʘ ʪʝʦʨʠʷ [4-6],[8-9], ʢʦʷʪʦ ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʂʊʊ ʩʝ ʬʦʢʫʩʠʨʘ 
ʚʲʨʭʫ ʦʪʜʝʣʥʠʪʝ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩʠ. ʇʨʠ ʪʘʟʠ ʪʝʦʨʠʷ, ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 3-
ʧʘʨʘʤʝʪʨʠʯʝʥ ʤʦʜʝʣ, ʚʝʨʦʷʪʥʦʩʪʪʘ P ʟʘ ʧʨʘʚʠʣʝʥ ʦʪʛʦʚʦʨ ʥʘ ʝʜʠʥ ʚʲʧʨʦʩ ʝ 

ʬʫʥʢʮʠʷ ʥʘ ʥʠʚʦʪʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪ (ability) q ʥʘ ʪʝʩʪʚʘʥʠʷ ʠʥʜʠʚʠʜ ʠ ʥʘ ʪʨʠ 
ʧʘʨʘʤʝʪʲʨʘ: 
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q     (1) 

ʢʲʜʝʪʦ ʘ ʝ ʜʠʩʢʨʠʤʠʥʘʪʠʚʥʦʩʪʪʘ ʥʘ ʚʲʧʨʦʩʘ, b ʝ ʥʝʛʦʚʘʪʘ ʪʨʫʜʥʦʩʪ, ʘ ʩ ʝ 
ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʩʣʫʯʘʡʥʦ ʦʪʛʘʪʚʘʥʝ ʥʘ ʧʨʘʚʠʣʥʠʷ ʦʪʛʦʚʦʨ (ʚʠʞ ʬʠʛ. 1ʘ). ɸʢʦ 
ʚʲʟʤʦʞʥʠʪʝ ʦʪʛʦʚʦʨʠ ʥʘ ʚʲʧʨʦʩʠʪʝ ʩʘ ʚ ʪʘʢʘ ʥʘʨʝʯʝʥʠ multiple-choice ʬʦʨʤʘʪ 
ʧʘʨʘʤʝʪʲʨʲʪ ʩ ʩʝ ʥʘʤʠʨʘ ʜʠʨʝʢʪʥʦ ʜʦʢʘʪʦ ʧʘʨʘʤʝʪʨʠʪʝ a ʠ b ʩʝ ʧʦʣʫʯʘʚʘʪ ʧʨʠ 
ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʮʝʣʝʚʘ ʛʨʫʧʘ ʠʣʠ ʥʘ ʙʘʟʘʪʘ ʥʘ 

ʝʢʩʧʝʨʪʥʠ ʟʥʘʥʠʷ.  ʉʧʦʩʦʙʥʦʩʪʪʘ q ʩʝ ʠʟʤʝʨʚʘ ʚ ʝʜʠʥʠʮʠ z-score ʠ ʦʙʠʢʥʦʚʝʥʦ 

ʩʝ ʠʟʤʝʥʷ ʚ ʠʥʪʝʨʚʘʣ [-3,+3]. ʉʪʦʡʥʦʩʪ ʟʘ q =-3 ʦʟʥʘʯʘʚʘ ʤʥʦʛʦ ʥʠʩʢʘ 

ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʠʥʜʠʚʠʜʘ, ʜʦʢʘʪʦ ʩʪʦʡʥʦʩʪ ʟʘ q =3 ʦʟʥʘʯʘʚʘ ʤʥʦʛʦ ʚʠʩʦʢʘ 
ʩʧʦʩʦʙʥʦʩʪ. ɸʢʦ ʧʨʝʚʲʨʥʝʤ z-score ʚ ʦʮʝʥʢʘ ʦʪ 2 ʜʦ 6 ʪʦ -3 ʦʟʥʘʯʘʚʘ ʦʮʝʥʢʘ 2, 
ʘ +3 ʦʟʥʘʯʘʚʘ ʦʮʝʥʢʘ 6. ɽʜʥʦ ʦʪ ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ IRT e, ʯʝ ʪʝʦʨʠʷʪʘ ʝ 
ʩʧʦʩʦʙʥʘ ʜʘ ʦʪʯʝʪʝ ʚʝʨʦʷʪʥʦʩʪʪʘ ʩ ʟʘ ʦʪʛʘʪʚʘʥʝ ʦʪʛʦʚʦʨʘ ʥʘ ʚʲʧʨʦʩʘ. 

ɿʘʙʝʣʝʞʝʪʝ, ʯʝ ʧʨʠ IRT ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʪʘ ʥʘ ʠʥʜʠʚʠʜʘ q ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʪʘ ʥʘ 
ʚʲʧʨʦʩʘ b Ăʣʷʛʘʪò ʥʘ ʝʜʥʘ ʠ ʩʲʱʘ ʦʩ ʠ ʩʝ ʠʟʤʝʥʷʪ ʚ ʝʜʥʠ ʠ ʩʲʱʠ ʛʨʘʥʠʮʠ, ʢʦʝʪʦ 

ʧʨʘʚʠ ʚʲʟʤʦʞʥʦ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʦʪʜʝʣʥʘ ʦʮʝʥʢʘ ʟʘ q ʦʪ ʦʪʛʦʚʦʨʘ ʥʘ ʚʩʝʢʠ 
ʦʪʜʝʣʝʥ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩ. ʊʦʚʘ ʝ ʠ ʦʩʥʦʚʥʦʪʦ ʧʨʝʜʠʤʩʪʚʦ ʥʘ IRT ʧʨʝʜ ʂʊʊ.  

ʇʘʨʘʤʝʪʲʨʲʪ b ʦʪʛʦʚʘʨʷ ʥʘ P(q )  ʩʲʩ ʩʪʦʡʥʦʩʪ 0.5+ʩ/2. ʆʪ ʢʦʝʪʦ ʩʣʝʜʚʘ, ʯʝ 
ʘʢʦ ʥʘ ʝʜʠʥ ʠʥʜʠʚʠʜ ʩʝ ʟʘʜʘʜʘʪ ʜʦʩʪʘʪʲʯʥʦ ʤʥʦʛʦ ʚʲʧʨʦʩʠ ʩ ʪʨʫʜʥʦʩʪ b ʠ ʪʦʡ 

ʦʪʛʦʚʦʨʠ ʥʘ ʦʢʦʣʦ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʪʷʭ (ʧʣʶʩ ʩ/2) ʪʦʛʘʚʘ ʥʝʛʦʚʘʪʘ ʩʧʦʩʦʙʥʦʩʪ q 
ʝ ʨʘʚʥʘ ʥʘ b. ʀʣʠ ʩ ʜʨʫʛʠ ʜʫʤʠ, ʪʦʟʠ ʠʥʜʠʚʠʜ ʟʥʘʝ ʟʘ ʦʮʝʥʢʘ b. ʊʦʚʘ ʩʝ 
ʨʘʟʤʠʥʘʚʘ ʩ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʪʨʫʜʥʦʩʪ ʥʘ ʝʜʠʥ ʚʲʧʨʦʩ, ʧʨʠ 
ʢʦʷʪʦ ʥʘʧʨʠʤʝʨ ʩʪʫʜʝʥʪ ʟʘ 6 ʪʨʷʙʚʘ ʜʘ ʤʦʞʝ ʜʘ ʦʪʛʦʚʦʨʠ ʥʘ (ʧʦʯʪʠ) ʚʩʠʯʢʠ 
ʚʲʧʨʦʩʠ ʟʘ 6. ʆʪ ʫʨʘʚʥʝʥʠʝ (1) ʤʦʞʝʤ ʜʘ ʧʦʣʫʯʠʤ ʠʟʨʘʟ ʟʘ ʠʥʬʦʨʤʘʮʠʷʪʘ 

i(q,b) ʢʦʷʪʦ ʥʦʩʠ ʦʪʛʦʚʦʨʲʪ ʥʘ ʝʜʠʥ ʚʲʧʨʦʩ ʩ ʪʨʫʜʥʦʩʪ b ʟʘʜʘʜʝʥ ʥʘ ʠʥʜʠʚʠʜ 

ʩʲʩ ʩʧʦʩʦʙʥʦʩʪ q [12],[11]:  
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ʢʲʜʝʪʦ P¡(q ) ʝ ʧʨʦʠʟʚʦʜʥʘ ʧʦ q,  [1-ʈ(q )] ʝ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʛʨʝʰʝʥ ʦʪʛʦʚʦʨ 

ʥʘ ʚʲʧʨʦʩʘ, a P(q ) ʩʝ ʜʘʚʘ ʦʪ ʫʨʘʚʥʝʥʠʝ (1). ʀʥʬʦʨʤʘʮʠʷʪʘ i(q,b) ʠʤʘ 

ʤʘʢʩʠʤʫʤ ʦʢʦʣʦ q =b ʪʲʡ ʢʘʪʦ P(q ) ʠʤʘ ʠʥʬʣʝʢʩʠʷ ʪʘʤ, ʪ.ʝ. ʝʜʠʥ ʚʲʧʨʦʩ ʝ 
ʪʦʣʢʦʚʘ ʧʦ-ʠʥʬʦʨʤʘʪʠʚʝʥ, ʢʦʣʢʦʪʦ ʪʨʫʜʥʦʩʪʪʘ ʤʫ ʝ ʧʦ-ʙʣʠʟʦ ʜʦ ʠʩʪʠʥʩʢʘʪʘ 

ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʠʥʜʠʚʠʜʘ. ʆʪ i(q,b) ʜʠʨʝʢʪʥʦ ʤʦʞʝʤ ʜʘ ʧʦʣʫʯʠʤ ʩʪʘʥʜʘʨʪʥʘʪʘ 

ʛʨʝʰʢʘ ʥʘ ʦʮʝʥʷʚʘʥʝ [9] ʥʘ q ʟʘ ʝʜʠʥ ʚʲʧʨʦʩ: 
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bi
bi
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      (3) 

ʋʨʘʚʥʝʥʠʝ (3) ʥʠ ʜʘʚʘ ʩʪʨʦʛ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʢʨʠʪʝʨʠʡ ʟʘ ʪʦʯʥʦʩʪ ʥʘ 
ʦʮʝʥʷʚʘʥʝ ʥʘ ʠʥʜʠʚʠʜʘ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥ ʟʘ ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ 

ʙʘʣʘʥʩʠʨʘʥ ʠ ʦʙʝʢʪʠʚʝʥ ʪʝʩʪ. ɻʨʝʰʢʘʪʘ si(q,b) ʧʦʢʘʟʚʘ ʢʘʢʚʘ ʝ ʪʦʯʥʦʩʪʪʘ ʚ 

ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʦʮʝʥʢʘʪʘ ʥʘ ʩʧʦʩʦʙʥʦʩʪʪʘ q  ʥʘ ʝʜʠʥ ʠʥʜʠʚʠʜ ʦʪʛʦʚʦʨʠʣ ʥʘ 
ʝʜʠʥ ʚʲʧʨʦʩ ʩ ʧʘʨʘʤʝʪʨʠ a, b ʠ c. ɿʘʙʝʣʝʞʝʪʝ ʝʣʝʛʘʥʪʥʠʷ ʥʘʯʠʥ ʧʦ ʢʦʡʪʦ IRT 
ʧʨʘʚʠ ʚʨʲʟʢʘ ʤʝʞʜʫ ʛʨʝʰʢʘʪʘ ʥʘ ʦʮʝʥʷʚʘʥʝ, ʠʥʬʦʨʤʘʮʠʷʪʘ ʠ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ 
ʧʨʘʚʠʣʝʥ ʦʪʛʦʚʦʨ ʥʘ ʝʜʠʥ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩ. ʇʨʠ ʉʉʊ ʪʘʢʘʚʘ ʚʨʲʟʢʘ ʥʝ ʤʦʞʝ ʜʘ 
ʙʲʜʝ ʠʟʚʝʜʝʥʘ. 

ʌʠʛʫʨʘ 1ʘ ʧʦʢʘʟʚʘ ʛʨʘʬʠʢʠ ʥʘ ʈ(q) ʘ ʬʠʛ. 2ʙ ʧʦʢʘʟʚʘ ʛʨʘʬʠʢʠ ʥʘ i(q,b) ʟʘ 
ʜʚʘ ʚʲʧʨʦʩʘ ʩ ʝʜʥʘʢʚʠ b ʠ ʩ (b=0, c=0.25) ʥʦ ʩ ʜʚʝ ʨʘʟʣʠʯʥʠ 
ʜʠʩʢʨʠʤʠʥʘʪʠʚʥʦʩʪʠ ʘ=1 ʠ ʘ=3 ʩʲʦʪʚʝʪʥʦ. ʇʨʠ ʚʲʧʨʦʩʲʪ ʩ ʧʦ-ʤʘʣʢʦ ʘ 
ʛʨʘʬʠʢʠʪʝ ʩʘ Ăʧʦ-ʨʘʟʣʝʪʠò. ʆʪ ʪʷʭ ʩʝ ʚʠʞʜʘ, ʯʝ ʧʨʠ ʚʠʩʦʢʦ ʘ ʩ ʤʘʣʢʦ ʚʲʧʨʦʩʠ 

ʤʦʞʝʤ ʤʥʦʛʦ ʪʦʯʥʦ ʜʘ ʦʧʨʝʜʝʣʠʤ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʩʘʤʦ ʥʘ ʠʥʜʠʚʠʜʠ, ʯʠʠʪʦ q ʩʘ 
ʤʥʦʛʦ ʙʣʠʟʦ ʜʦ b. ʇʨʠ ʥʠʩʢʦ ʘ ʤʦʞʝʤ ʜʘ ʦʧʨʝʜʝʣʠʤ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʥʘ 
ʠʥʜʠʚʠʜʠ ʚ ʧʦ-h ʠʨʦʢ ʜʠʘʧʘʟʦʥ ʦʢʦʣʦ b ʥʦ ʟʘ ʮʝʣʪʘ ʩʘ ʥʠ ʥʫʞʥʠ ʧʦʚʝʯʝ 

ʚʲʧʨʦʩʠ ʟʘ ʜʘ ʥʘʚʘʢʩʘʤʝ ʧʘʜʘʥʝʪʦ ʥʘ ʥʠʚʘʪʘ ʥʘ i(q,b). ʉ ʬʠʢʩʠʨʘʥʦ 
ʢʦʣʠʯʝʩʪʚʦ ʚʲʧʨʦʩʠ ʧʨʠ ʚʠʩʦʢʦ ʘ ʩʝ ʦʙʭʚʘʱʘʪ ʧʦ-ʤʘʣʢʦ ʠʥʜʠʚʠʜʠ, ʥʦ ʩ ʧʦ-
ʚʠʩʦʢʘ ʪʦʯʥʦʩʪ ʥʘ ʦʮʝʥʷʚʘʥʝ, ʜʦʢʘʪʦ ʧʨʠ ʥʠʩʢʦ ʘ ʩʝ ʦʙʭʚʘʱʘʪ ʧʦʚʝʯʝ 
ʠʥʜʠʚʠʜʠ, ʥʦ ʩ ʧʦ-ʥʠʩʢʘ ʪʦʯʥʦʩʪ ʥʘ ʦʮʝʥʷʚʘʥʝ. 
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ʌʠʛʫʨʘ 1. P ʠ i ʢʘʪʦ ʬʫʥʢʮʠʠ ʥʘ q ʟʘ b=0 ʠ c=0.25 ʟʘ ʜʚʝ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʘ.  
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ʆʪ ʠʟʣʦʞʝʥʦʪʦ ʜʦʪʫʢ ʩʝ ʚʠʞʜʘ, ʯʝ ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʂʊʊ, IRT ʥʠ ʜʘʚʘ ʜʦʩʪʲʧ ʜʦ 
ʠʥʬʦʨʤʘʮʠʷʪʘ, ʢʦʷʪʦ ʥʠ ʥʦʩʠ ʚʩʝʢʠ ʝʜʠʥ ʚʲʧʨʦʩ ʦʪ ʪʝʩʪʘ ʟʘ ʠʥʜʠʚʠʜ ʩ 
ʚʩʷʢʘʢʚʘ ʩʧʦʩʦʙʥʦʩʪ. ʊʦʚʘ ʥʠ ʧʦʟʚʦʣʷʚʘ ʜʘ ʘʜʤʠʥʠʩʪʨʠʨʘʤʝ ʪʝʩʪ, ʧʨʠ ʢʦʡʪʦ ʜʘ 

ʥʘʧʨʘʚʠʤ ʦʮʝʥʢʘ ʟʘ q ʥʘ ʠʥʜʠʚʠʜʘ ʦʱʝ ʩʣʝʜ ʧʲʨʚʠʷ ʚʲʧʨʦʩ ʠ ʜʘ ʘʜʘʧʪʠʨʘʤʝ 
ʪʨʫʜʥʦʩʪʪʘ ʥʘ ʩʣʝʜʚʘʱʠʷ ʚʲʧʨʦʩ ʩʧʦʨʝʜ ʪʘʟʠ ʦʮʝʥʢʘ ï ʘʢʦ ʠʥʜʠʚʠʜʲʪ ʦʪʛʦʚʦʨʠ 
ʧʨʘʚʠʣʥʦ ʤʫ ʩʝ ʜʘʚʘ ʧʦ-ʪʨʫʜʝʥ ʚʲʧʨʦʩ, ʘʢʦ ʦʪʛʦʚʦʨʠ ʛʨʝʰʥʦ ʤʫ ʩʝ ʜʘʚʘ ʧʦ-
ʣʝʩʝʥ ʚʲʧʨʦʩ. ʊʦʟʠ ʧʨʠʥʮʠʧ ʟʘʣʷʛʘ ʚ ʘʣʛʦʨʠʪʤʠʪʝ ʟʘ ʂʦʤʧʶʪʲʨʥʦ ɸʜʘʧʪʠʨʘʥʦ 
ʊʝʩʪʚʘʥʝ (CAT ï Computer Adaptive Testing), ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ IRT. ʊʝʟʠ 
ʘʣʛʦʨʠʪʤʠ ʩʘ ʤʥʦʛʦ ʩʠʛʫʨʥʠ, ʝʬʝʢʪʠʚʥʠ ʠ ʪʦʯʥʠ ʧʦʨʘʜʠ ʢʦʝʪʦ ʩʘ ʙʲʜʝʱʝʪʦ ʥʘ 
ʪʝʩʪʚʘʥʝʪʦ. ʇʨʠ ʘʜʘʧʪʠʚʥʠʪʝ ʪʝʩʪʦʚʝ ʜʲʣʞʠʥʘʪʘ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʪʝʩʪʘ ʥʝ 
ʩʘ ʬʠʢʩʠʨʘʥʠ ʠ ʦʙʝʢʪʠʚʥʦʩʪʪʘ ʝ ʛʘʨʘʥʪʠʨʘʥʘ ʧʦ ʤʥʦʛʦ ʝʣʝʛʘʥʪʝʥ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʥʘʯʠʥ. ɽʜʠʥ ʥʝʜʦʩʪʘʪʲʢ ʥʘ ʪʝʟʠ ʘʣʛʦʨʠʪʤʠ ʝ, ʯʝ CAT ʪʝʩʪʦʚʝ 
ʤʦʛʘʪ ʜʘ ʩʝ ʘʜʤʠʥʠʩʪʨʠʨʘʪ ʩʘʤʦ ʥʘ ʢʦʤʧʶʪʲʨ, ʢʦʝʪʦ ʥʝ ʚʠʥʘʛʠ ʝ ʫʜʦʙʥʦ. ʏʝʩʪʦ 
ʧʲʪʠ ʪʦʚʘ ʝ ʥʝʚʲʟʤʦʞʥʦ ʧʨʠ ʠʟʧʠʪʚʘʥʝ ʥʘ ʛʦʣʝʤʠ ʧʦʪʦʮʠ ʦʪ ʩʪʫʜʝʥʪʠ ʦʪ ʧʦ 50 
ʜʦ 250 ʯʦʚʝʢʘ. ʊʦʛʘʚʘ ʩʝ ʥʘʣʘʛʘ ʜʘ ʩʝ ʘʜʤʠʥʠʩʪʨʠʨʘ ʪʘʢʘ ʥʘʨʝʯʝʥʠʷ ʭʘʨʪʠʝʥ 
(paper-and-pencil) ʪʝʩʪ. ʂʣʘʩʠʯʝʩʢʠʷʪ ʭʘʨʪʠʝʥ ʪʝʩʪ ʝ ʪʘʢʘ ʥʘʨʝʯʝʥʠʷʪ ʣʠʥʝʝʥ 
ʪʝʩʪ. ʊʦʟʠ ʚʠʜ ʪʝʩʪ ʝ ʩ ʬʠʢʩʠʨʘʥʠ ʚʲʧʨʦʩʠ, ʢʦʠʪʦ ʩʘ ʝʜʥʘʢʚʠ ʟʘ ʚʩʠʯʢʠ 
ʪʝʩʪʚʘʥʠ ʠʥʜʠʚʠʜʠ. ʃʠʥʝʡʥʠʷʪ ʪʝʩʪ ʥʝ ʧʦʟʚʦʣʷʚʘ ʘʜʘʧʪʠʚʥʦʩʪ, ʥʝʟʘʚʠʩʠʤʦ 
ʜʘʣʠ ʠʟʧʦʣʟʚʘʤʝ ʂʊʊ ʠʣʠ IRT. ʇʨʠ ʢʦʥʩʪʨʫʠʨʘʥʝʪʦ ʥʘ ʪʘʢʲʚ ʪʝʩʪ ʝ ʦʪ 
ʠʟʢʣʶʯʠʪʝʣʥʘ ʚʘʞʥʦʩʪ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʦʙʝʢʪʠʚʥʦʩʪ. ʀʥʬʦʨʤʘʮʠʷʪʘ, ʧʦʢʘʟʘʥʘ ʚ 
(2), ʠ ʩʪʘʥʜʘʨʪʥʘʪʘ ʛʨʝʰʢʘ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʢʨʘʡʥʘʪʘ ʦʮʝʥʢʘ, ʧʦʢʘʟʘʥʘ ʚ 
(3), ʩʘ ʝʩʪʝʩʪʚʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʦʙʝʢʪʠʚʥʦʩʪ. ʇʨʠ ʚʩʝʢʠ ʣʠʥʝʝʥ ʪʝʩʪ ʝ ʤʥʦʛʦ 
ʚʘʞʥʦ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ ʦʙʝʢʪʠʚʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʠʥʜʠʚʠʜʠʪʝ ʧʦ ʮʝʣʠʷ ʜʠʘʧʘʟʦʥ 
ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ. ɿʘ ʮʝʣʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʚʥʠʤʘʪʝʣʥʦ ʙʘʣʘʥʩʠʨʘʥʝ ʥʘ 
ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʪʝʩʪʘ, ʥʘʧʨʠʤʝʨ ʙʘʣʘʥʩʠʨʘʥʝ ʥʘ ʚʲʧʨʦʩʠʪʝ ʧʦ ʪʨʫʜʥʦʩʪ, 
ʜʠʩʢʨʠʤʠʥʘʪʠʚʥʦʩʪ, ʪʝʤʠ ʠ ʪ.ʥ. 

ʇʨʠ ʩʲʚʨʝʤʝʥʥʘʪʘ ʛʝʥʝʨʘʮʠʷ ʥʘ ʪʝʩʪʦʚʝ ʚʲʧʨʦʩʠʪʝ ʩʝ Ăʠʟʪʝʛʣʷʪò ʦʪ ʙʘʥʢʘ ʩ 
ʚʲʧʨʦʩʠ, ʧʘʨʘʤʝʪʨʠʪʝ (ʘ,b) ʥʘ ʢʦʠʪʦ ʩʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʮʝʥʝʥʠ. ʇʨʠ 
ʙʘʣʘʥʩʠʨʘʥʝʪʦ ʥʘ ʝʜʠʥ ʣʠʥʝʝʥ ʪʝʩʪ ʩʝ ʧʠʪʘʤʝ ʩʣʝʜʥʠʪʝ ʚʘʞʥʠ ʥʝʱʘ: ɺʲʧʨʦʩʠ 
ʩ ʢʘʢʚʠ ʧʘʨʘʤʝʪʨʠ (ʘ,b) ʜʘ ʠʟʪʝʛʣʠʤ ʪʘʢʘ, ʯʝ ʚʩʝʢʠ ʠʥʜʠʚʠʜ ʜʘ ʝ ʝʜʥʘʢʚʦ ʪʦʯʥʦ 
ʦʮʝʥʝʥ? ʂʘʢʲʚ ʝ ʤʠʥʠʤʘʣʥʠʷʪ ʙʨʦʡ ʚʲʧʨʦʩʠ, ʢʦʡʪʦ ʙʠ ʥʠ ʛʘʨʘʥʪʠʨʘʣ, ʯʝ 
ʛʨʝʰʢʘʪʘ ʧʨʠ ʦʮʝʥʷʚʘʥʝʪʦ ʥʝ ʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ ʥʷʢʘʢʚʘ ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʘ 
ʛʨʝʰʢʘ?  ɸʚʪʦʨʠʪʝ ʥʘ ʪʘʟʠ ʩʪʘʪʠʷ ʧʨʝʜʣʘʛʘʪ ʤʝʪʦʜʦʣʦʛʠʷ, ʢʦʷʪʦ ʜʘ ʜʘʜʝ 
ʦʪʛʦʚʦʨʠ ʥʘ ʪʝʟʠ ʚʲʧʨʦʩʠ. ɺ ʧʦʩʣʝʜʚʘʱʠʷ ʘʥʘʣʠʟ ʝ ʜʝʬʠʥʠʨʘʥʦ ʧʦʥʷʪʠʝʪʦ 
ʦʙʝʢʪʠʚʝʥ ʪʝʩʪ ʠ ʩʘ ʠʟʚʝʜʝʥʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʠʟʨʘʟʠ ʧʦʤʘʛʘʱʠ ʥʠ ʜʘ 
ʦʧʨʝʜʝʣʠʤ ʜʘʣʠ ʝʜʠʥ ʪʝʩʪ ʝ ʦʙʝʢʪʠʚʝʥ.  

2. ʅʞʫʧʝʧʤʧʜʡʸ 

ʆʪʛʦʚʦʨʲʪ ʥʘ ʝʜʠʥ ʠʥʜʠʚʠʜ ʩʲʩ ʩʧʦʩʦʙʥʦʩʪ q ʥʘ ʝʜʠʥ ʪʝʩʪʦʚʠ ʚʲʧʨʦʩ ʩ 

ʪʨʫʜʥʦʩʪ b ʥʦʩʠ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʥʘ ʪʝʩʪʘ ʠʥʬʦʨʤʘʮʠʷʪʘ i(q,b), ʢʦʷʪʦ ʩʝ 
ʜʘʚʘ ʦʪ ʫʨʘʚʥʝʥʠʝ (2). ʀʥʬʦʨʤʘʮʠʷʪʘ ʝ ʘʜʠʪʠʚʥʘ ʚʝʣʠʯʠʥʘ. ʊʦʪʘʣʥʘʪʘ 
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ʠʥʬʦʨʤʘʮʠʷ ʟʘ q ʥʘ ʝʜʠʥ ʠʥʜʠʚʠʜ, ʧʦʣʫʯʝʥʘ ʦʪ ʦʪʛʦʚʦʨʠʪʝ ʤʫ ʥʘ ʚʩʠʯʢʠ 
ʚʲʧʨʦʩʠ ʚ ʪʝʩʪʘ ʝ ʩʫʤʘ ʦʪ ʠʥʬʦʨʤʘʮʠʠʪʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʚʲʧʨʦʩʠ ʠʣʠ: 

,)(),()(

3

3

ñ
-

= dbbgbiI qq      (4) 

ʢʲʜʝʪʦ g(b) ʝ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʚʲʧʨʦʩʠʪʝ ʚ ʪʝʩʪʘ ʧʦ ʪʨʫʜʥʦʩʪ, ʢʦʝʪʦ 
ʪʨʷʙʚʘ ʜʘ ʩʧʘʟʚʘ: 

,)(

3

3

ñ
-

= qNdbbg       (5) 

ʢʲʜʝʪʦ Nq ʝ ʙʨʦʷ ʚʲʧʨʦʩʠ ʚ ʪʝʩʪʘ. ʉʪʘʥʜʘʨʪʥʘʪʘ ʛʨʝʰʢʘ ʧʨʠ ʦʮʝʥʷʚʘʥʝʪʦ 
ʥʘ ʝʜʠʥ ʠʥʜʠʚʠʜ ʙʘʟʠʨʘʥʘ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʤʫ ʥʘ ʚʩʠʯʢʠ ʚʲʧʨʦʩʠ ʝ: 

)(

1
)(

q
qs

I
I =       (6) 

ɿʘʙʝʣʝʞʝʪʝ, ʯʝ sI (q) ʝ ʙʘʟʠʨʘʥʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʧʦʣʫʯʝʥʘ ʦʪ ʚʩʠʯʢʠ 

ʚʲʧʨʦʩʠ (ʦʪʢʲʜʝʪʦ ʠʜʚʘ ʠ ʠʥʜʝʢʩʘ I) ʜʦʢʘʪʦ si (q,b) ʚ ʫʨʘʚʥʝʥʠʝ (3) ʝ ʙʘʟʠʨʘʥʘ 
ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʧʦʣʫʯʝʥʘ ʦʪ ʝʜʠʥ ʚʲʧʨʦʩ (ʦʪʢʲʜʝʪʦ ʠʜʚʘ ʠ ʠʥʜʝʢʩa i). ɼʚʝʪʝ 
ʩʘ ʩʚʲʨʟʘʥʠ ʧʦʩʨʝʜʩʪʚʦʤ ʫʨʘʚʥʝʥʠʝ (4) ʚ ʢʦʝʪʦ ʫʯʘʩʪʚʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ g(b). 
ʀʥʬʦʨʤʘʮʠʷʪʘ ʧʦʣʫʯʝʥʘ ʦʪ ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʚʩʠʯʢʠ ʩʪʫʜʝʥʪʠ ʥʘ ʚʩʠʯʢʠ ʚʲʧʨʦʩʠ 
ʝ: 

,)()(

3

3

ñ
-

= qqq dfII total
      (7) 

ʢʲʜʝʪʦ f(q) ʝ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʪʝʩʪʚʘʥʠʪʝ ʠʥʜʠʚʠʜʠ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ q. 
ʉʨʝʜʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʮʝʣʠʷ ʪʝʩʪ ʟʘ ʝʜʠʥ ʪʝʩʪʚʘʥ ʠʥʜʠʚʠʜ ʝ: 

,
s

total
ave

N

I
I =        (8) 

ʢʲʜʝʪʦ ʝ Ns ʝ ʙʨʦʷ ʪʝʩʪʚʘʥʠ ʠʥʜʠʚʠʜʠ. ɿʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ f(q) ʝ ʚ ʩʠʣʘ: 

ñ
-

=

3

3

)( sNdf qq       (9) 

ʉʨʝʜʥʘʪʘ ʩʪʘʥʜʘʨʪʥʘ ʛʨʝʰʢʘ ʥʘ ʦʮʝʥʷʚʘʥʝ ʟʘ ʝʜʠʥ ʠʥʜʠʚʠʜ ʝ: 

ave

ave
I

1
=s       (10) 

ʇʨʠ ʘʥʘʣʠʟʘ ʥʘ ʦʙʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʝʜʠʥ ʣʠʥʝʝʥ ʪʝʩʪ ʚʘʞʥʘʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝ sI (q), ʧʦʢʘʟʘʥʘ ʚ (6), ʟʘʱʦʪʦ ʪʷ ʥʠ ʜʘʚʘ  ʛʨʝʰʢʘʪʘ ʥʘ 

ʦʮʝʥʷʚʘʥʝ ʟʘ ʝʜʠʥ ʠʥʜʠʚʠʜ ʩʲʩ ʩʧʦʩʦʙʥʦʩʪ q ʥʘ ʙʘʟʘʪʘ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʤʫ ʥʘ 
ʚʩʠʯʢʠ ʚʲʧʨʦʩʠ ʚ ʪʝʩʪʘ. ʉʣʝʜʦʚʘʪʝʣʥʦ, ʝʜʠʥ ʥʘʧʲʣʥʦ ʦʙʝʢʪʠʚʝʥ ʪʝʩʪ 
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ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʝʜʥʘʢʚʠ ʩʪʦʡʥʦʩʪʠ ʥʘ sI (q) ʟʘ ʚʩʝʢʠ ʪʝʩʪʚʘʥ ʠʥʜʠʚʠʜ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʦʩʦʙʥʦʩʪʪʘ ʤʫ q. ɽʜʠʥ ʪʝʩʪ ʝ ʪʦʣʢʦʚʘ ʧʦ-ʦʙʝʢʪʠʚʝʥ ʢʦʣʢʦʪʦ 
ʧʦ-ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʧʨʝʜʝʣʝʥʘ ʝ ʛʨʝʰʢʘʪʘ ʥʘ ʦʮʝʥʷʚʘʥʝ ʧʦ ʮʝʣʠʷ ʠʥʪʝʨʚʘʣ ʦʪ 
ʩʧʦʩʦʙʥʦʩʪʠ. ɽʩʪʝʩʪʚʝʥʦ, ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʪʨʷʙʚʘ ʜʘ ʩʤʝ ʩʝ ʫʙʝʜʠʣʠ, ʯʝ ʚʩʝʢʠ 
ʚʲʧʨʦʩ ʚ ʪʝʩʪʘ ʠʤʘ ʢʦʨʝʢʪʥʠ ʧʘʨʘʤʝʪʨʠ a, b ʠ c, ʢʦʝʪʦ ʥʝ ʝ ʪʝʤʘ ʥʘ ʥʘʩʪʦʷʱʠʷ 
ʘʥʘʣʠʟ. 

ɿʘ ʜʘ ʦʧʨʝʜʝʣʠʤ ʦʙʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʝʜʠʥ ʪʝʩʪ ʝ ʥʫʞʥʦ ʜʘ ʟʘʜʘʜʝʤ 
ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ g(b) ʠ ʜʘ ʚʠʜʠʤ ʜʘʣʠ ʪʦʚʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʱʝ ʥʠ ʜʘʜʝ 

ʢʦʥʩʪʘʥʪʥʦ sI (q) ʚ ʮʝʣʠʷ ʜʠʘʧʘʟʦʥ ʥʘ q. ɿʘ ʮʝʣʪʘ ʠʟʧʦʣʟʚʘʤʝ ʫʨʘʚʥʝʥʠʷ (1), 

(2), (4), ʠ (6) - ʪʦʝʩʪ ʟʘʤʝʩʪʚʘʤʝ  P(q) ʦʪ (1) ʚ (2) ʠ ʧʦʣʫʯʝʥʦʪʦ i(q,b) ʟʘʝʜʥʦ 

ʩʲʩ ʟʘʜʘʜʝʥʦʪʦ g(b) ʟʘʤʝʩʪʚʘʤʝ ʚ (4), ʦʪʢʲʜʝʪʦ ʧʦʣʫʯʘʚʘʤʝ  I(q), ʢʦʝʪʦ ʥʘ 
ʩʚʦʡ ʨʝʜ ʟʘʤʝʩʪʚʘʤʝ ʚ (6). ʇʦʣʫʯʝʥʠʷʪ ʚ (4) ʠʥʪʝʛʨʘʣ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʝʰʝʥ 
ʘʥʘʣʠʪʠʯʥʦ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʟʘʜʘʯʘʪʘ ʝ ʨʝʰʝʥʘ ʯʠʩʣʝʥʦ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

ʉʧʦʩʦʙʥʦʩʪʠʪʝ q  ʠ ʪʨʫʜʥʦʩʪʠʪʝ b ʩʘ ʠʟʤʝʥʷʥʠ ʚ ʠʥʪʝʨʚʘʣʘ  [-3,+3] ʩʲʩ ʩʪʲʧʢʘ 

Dq =0.05 ʠ Db=0.05, ʩʲʦʪʚʝʪʥʦ. ɿʘ ʚʩʷʢʘ ʩʪʦʡʥʦʩʪ ʥʘ q  ʧʨʦʠʟʚʝʜʝʥʠʝʪʦ  

i(q,b)g(b)Db ʝ ʩʫʤʠʨʘʥʦ ʧʦ ʮʝʣʠʷ ʜʠʘʧʘʟʦʥ ʥʘ b ʠ ʧʦʣʫʯʝʥʦʪʦ I(q) ʝ 

ʠʟʧʦʣʟʚʘʥʦ ʟʘ ʥʘʤʠʨʘʥʝʪʦ ʥʘ sI (q).   
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ʌʠʛʫʨʘ 2. ɻʨʝʰʢʘʪʘ ʧʨʠ ʦʮʝʥʷʚʘʥʝ ʢʘʪʦ ʬʫʥʢʮʠʷ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʥʘ ʠʥʜʠʚʠʜʠʪʝ ʟʘ ʪʨʠ 
ʨʘʟʧʨʝʜʝʣʝʥʠʷ ʥʘ ʚʲʧʨʦʩʠʪʝ ʧʦ ʪʨʫʜʥʦʩʪ. 

ʌʠʛʫʨʘ 2 ʧʦʢʘʟʚʘ ʯʠʩʣʝʥʦ ʧʦʣʫʯʝʥʠ ʛʨʘʬʠʢʠ ʟʘ sI  ʢʘʪʦ ʬʫʥʢʮʠʷ ʥʘ q ʟʘ ʪʨʠ 
ʨʘʟʣʠʯʥʠ ʥʝʧʨʝʢʲʩʥʘʪʠ ʨʘʟʧʨʝʜʝʣʝʥʠʷ g(b) ï ʣʠʥʝʡʥʦ ʥʘʤʘʣʷʚʘʱʦ ʩ 
ʧʨʝʦʙʣʘʜʘʚʘʱʠ ʣʝʩʥʠ ʚʲʧʨʦʩʠ, ʣʠʥʝʡʥʦ ʫʚʝʣʠʯʘʚʘʱʦ ʩ ʧʨʝʦʙʣʘʜʘʚʘʱʠ 
ʪʨʫʜʥʠ ʚʲʧʨʦʩʠ ʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ ʪʨʫʜʥʦʩʪ. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ 
ʧʦʣʫʯʝʥʠ ʟʘ a=5 ʠ c=0.25. ʈʘʚʥʦʤʝʨʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʝ ʥʘʡ-ʦʙʝʢʪʠʚʥʦ, 
ʟʘʱʦʪʦ ʜʘʚʘ ʭʦʨʠʟʦʥʪʘʣʥʘ ʛʨʘʬʠʢʘ (ʦʩʚʝʥ ʙʣʠʟʦ ʜʦ ʢʨʘʠʱʘʪʘ ʩʠ). ʊʦʟʠ 
ʨʝʟʫʣʪʘʪ ʥʝ ʝ ʠʟʥʝʥʘʜʚʘʱ. ʀʥʪʫʠʮʠʷʪʘ ʧʦʜʩʢʘʟʚʘ, ʯʝ ʘʢʦ ʠʩʢʘʤʝ ʦʙʝʢʪʠʚʥʦ ʜʘ 
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ʪʝʩʪʚʘʤʝ ʛʨʫʧʘ ʦʪ ʠʥʜʠʚʠʜʠ ʪʨʷʙʚʘ ʜʘ ʜʘʜʝʤ ʝʜʥʘʢʚʦ ʢʦʣʠʯʝʩʪʚʦ ʚʲʧʨʦʩʠ ʟʘ 

ʚʩʠʯʢʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʥʝʟʘʚʠʩʠʤʦ ʢʘʢʚʦ ʝ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ f(q) - ʪʦ ʥʝ ʫʯʘʩʪʚʘ ʚ 
ʫʨʘʚʥʝʥʠʷ (1) ʜʦ (6).  

ʉʧʦʨʝʜ IRT, ʠʥʬʦʨʤʘʮʠʷʪʘ ʧʨʠ ʪʝʩʪʚʘʥʝ ʥʘ ʠʥʜʠʚʠʜ ʩʲʩ ʩʧʦʩʦʙʥʦʩʪ q, ʩʝ 

ʥʦʩʠ ʧʨʝʜʠʤʥʦ ʦʪ ʚʲʧʨʦʩʠ ʩ ʪʨʫʜʥʦʩʪ b ʨʘʚʥʘ ʥʘ q, ʥʦ ʩʲʱʦ ʪʘʢʘ ʠ ʦʪ ʚʲʧʨʦʩʠ 

ʩ ʪʨʫʜʥʦʩʪ ʙʣʠʟʢʘ ʜʦ q. ʇʨʠ ʬʠʛ. 2ʚ ʧʦ-ʥʠʩʢʘʪʘ ʪʦʯʥʦʩʪ ʥʘ ʦʮʝʥʷʚʘʥʝ (ʧʦ-

ʚʠʩʦʢʘʪʘ ʛʨʝʰʢʘ) ʚ ʢʨʘʠʱʘʪʘ ʥʘ ʠʥʪʝʨʚʘʣʘ ʟʘ q ʧʨʦʠʟʪʠʯʘ ʦʪ ʪʦʚʘ, ʯʝ ʟʘ ʪʝʟʠ 
ʛʨʘʥʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʷ Ăʠʜʚʘò ʩʘʤʦ ʦʪ ʝʜʥʘʪʘ ʩʪʨʘʥʘ. ʊʦʚʘ ʣʝʩʥʦ 
ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʧʨʘʚʝʥʦ ʢʘʪʦ ʢʲʤ ʪʝʩʪʘ ʩʝ ʚʢʣʶʯʘʪ ʚʲʧʨʦʩʠ ʩ ʜʦʧʲʣʥʠʪʝʣʥʠ 
ʪʨʫʜʥʦʩʪʠ -3,5 ʠ 3,5 ʩʲʦʪʚʝʪʥʦ. ʊʦʚʘ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʱʝ ʠʟʨʘʚʥʠ ʩʪʦʡʥʦʩʪʠʪʝ 

ʥʘ sI  ʚ ʮʝʣʠʷ ʠʥʪʝʨʚʘʣ ʟʘ q  ʦʪ -3 ʜʦ +3. ʇʨʠ ʬʠʛ. 3ʚ ʧʦ-ʛʦʣʷʤʘʪʘ ʥʝʪʦʯʥʦʩʪ ʚ 
ʣʝʚʠʷ ʦʪʢʦʣʢʦʪʦ ʚ ʜʝʩʥʠʷ ʢʨʘʡ ʩʝ ʜʲʣʞʠ ʥʘ ʥʝʥʫʣʝʚʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ c, ʢʦʷʪʦ 
ʧʨʘʚʠ ʬʦʨʤʘʪʘ ʥʘ ʛʨʘʬʠʢʘʪʘ ʘʩʠʤʝʪʨʠʯʥʘ. 

ʊʲʡ ʢʘʪʦ g(b) ʩʝ ʢʦʥʩʪʨʫʠʨʘ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʪʝʛʣʷʥʝ ʥʘ ʚʲʧʨʦʩʠ ʦʪ ʙʘʥʢʘ ʩ 
ʚʲʧʨʦʩʠ ʩ ʜʠʩʢʨʝʪʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʘ ʠ b ʪʦ ʥʝ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʧʦʣʫʯʠʤ 
ʥʝʧʨʝʢʲʩʥʘʪʦ ʠ ʨʘʚʥʦʤʝʨʥʦ g(b). ɺʲʟʥʠʢʚʘ ʚʲʧʨʦʩʲʪ: ʂʦʝ ʝ ʥʘʡ-ʧʦʜʭʦʜʷʱʦʪʦ 
ʜʠʩʢʨʝʪʠʟʠʨʘʥʝ ʥʘ g(b)? ʅʘʡ-ʫʜʦʙʥʦ ʝ ʜʘ ʩʝ ʠʟʙʝʨʘʪ ʪʨʠ ʜʦ ʧʝʪ ʢʘʪʝʛʦʨʠʠ 
ʚʲʧʨʦʩʠ ʩ ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʚʘʱʠ ʪʨʫʜʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ ʚʲʧʨʦʩʠ ʩ ʪʨʫʜʥʦʩʪ 2; 
3; 4; 5 ʠ 6, ʢʦʠʪʦ ʧʨʝʚʲʨʥʘʪʠ ʚ z-score ʤʦʞʝ ʜʘ ʩʘ -3; -1,5; 0; 1,5; 3. ʏʝʩʪʦ ʧʲʪʠ 
ʨʘʟʧʦʣʘʛʘʤʝ ʩʘʤʦ ʩ ʚʲʧʨʦʩʠ ʚ ʪʨʠ ʢʘʪʝʛʦʨʠʠ ï ʣʝʢʠ, ʩʲʩ ʩʨʝʜʥʘ ʪʨʫʜʥʦʩʪ ʠ 
ʪʨʫʜʥʠ. ʇʨʠ ʜʠʩʢʨʝʪʠʟʠʨʘʥʝ ʥʘ g(b) ʚʲʟʥʠʢʚʘ ʜʨʫʛ ʚʲʧʨʦʩ: ʄʦʛʘʪ ʣʠ ʪʝʟʠ 
ʜʠʩʢʨʝʪʥʠ ʢʘʪʝʛʦʨʠʠ ʥʘ ʪʨʫʜʥʦʩʪ ʜʘ ʦʮʝʥʷʪ ʩʪʫʜʝʥʪʠ ʩʲʩ ʩʧʦʩʦʙʥʦʩʪʠ 
ʥʘʤʠʨʘʱʠ ʩʝ ʧʦʤʝʞʜʫ ʪʷʭ ï ʥʘʧʨʠʤʝʨ 2,5; 3,5; ʠ ʪ.ʥ.? ʂʣʶʯʲʪ ʢʲʤ ʦʪʛʦʚʦʨʘ ʥʘ 
ʪʦʟʠ ʚʲʧʨʦʩ ʝ ʠʟʙʠʨʘʥʝʪʦ ʥʘ ʧʦʜʭʦʜʷʱʘ ʜʠʩʢʨʠʤʠʥʘʪʠʚʥʦʩʪ ʘ, ʢʘʢʪʦ ʧʦʢʘʟʚʘ 
ʬʠʛ. 1. ɺʲʧʨʦʩʠ ʩ ʥʠʩʢʦ ʘ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ Ăʧʦʧʲʣʚʘʥʝò ʥʘ ʧʨʘʟʥʠʥʠʪʝ ʤʝʞʜʫ 
ʦʪʜʝʣʥʠʪʝ ʢʘʪʝʛʦʨʠʠ ʪʨʫʜʥʦʩʪʠ, ʥʦ ʥʦʩʷʪ ʧʦ-ʤʘʣʢʦ ʪʦʪʘʣʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʊʦʚʘ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʢʦʤʧʝʥʩʠʨʘ ʩ ʧʦ-ʛʦʣʷʤ ʙʨʦʡ ʚʲʧʨʦʩʠ. ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ (4), (5), ʠ 
(7) ʧʦ-ʛʦʣʝʤʠʷ ʦʙʱ ʙʨʦʡ ʚʲʧʨʦʩʠ Nq ʱʝ ʜʦʚʝʜʝ ʜʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʪʦʪʘʣʥʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʠ ʩʲʦʪʚʝʪʥʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʛʨʝʰʢʘʪʘ save. ɺʲʧʨʦʩʠ ʩ ʚʠʩʦʢʦ ʘ 
ʥʷʤʘ ʜʘ ʫʩʧʝʷʪ ʜʦʙʨʝ ʜʘ Ăʧʦʧʲʣʥʷʪò ʧʨʘʟʥʠʥʠʪʝ, ʚʲʧʨʝʢʠ ʯʝ ʱʝ ʥʦʩʷʪ ʧʦʚʝʯʝ 
ʠʥʬʦʨʤʘʮʠʷ ʚ ʜʨʫʛʠʪʝ z-score ʦʙʣʘʩʪʠ.  

ʌʠʛʫʨʘ 3 ʧʦʢʘʟʚʘ ʯʠʩʣʝʥʠ ʨʝʰʝʥʠʷ ʟʘ ʜʚʝ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʘ ʟʘ 

ʠʥʬʦʨʤʘʮʠʷʪʘ I(q) (ʬʠʛ. 3ʘ) ʠ ʟʘ ʛʨʝʰʢʘʪʘ sI (q) (ʬʠʛ. 3ʙ) ʟʘ ʪʝʩʪ ʩ ʚʲʧʨʦʩʠ 
ʜʠʩʢʨʝʪʠʟʠʨʘʥʠ ʚ ʧʝʪ ʢʘʪʝʛʦʨʠʠ ʧʦ ʪʨʫʜʥʦʩʪ -3; -1,5; 0; 1,5; 3 ʩ ʧʦ 4 ʚʲʧʨʦʩʘ 
ʚʲʚ ʚʩʷʢʘ ʢʘʪʝʛʦʨʠʷ. ʉʪʦʡʥʦʩʪʪʘ ʘ=5 ʜʦʚʝʞʜʘ ʜʦ ʥʝʜʦʧʫʩʪʠʤʦ ʥʠʩʢʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʥʠʚʘ ʠ ʩʲʦʪʚʝʪʥʦ ʛʦʣʝʤʠ ʛʨʝʰʢʠ ʚ ʦʙʣʘʩʪʠʪʝ ʤʝʞʜʫ 
ʢʘʪʝʛʦʨʠʠʪʝ. ʇʦ-ʤʘʣʢʦ ʜʠʩʢʨʠʤʠʥʘʪʠʚʥʘ ʩʪʦʡʥʦʩʪ ʘ=2 ʜʦʚʝʞʜʘ ʜʦ ʤʥʦʛʦ ʧʦ-
ʤʘʣʢʠ ʬʣʫʢʪʫʘʮʠʠ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ/ʛʨʝʰʢʘʪʘ, ʪʦʝʩʪ ʜʦ ʤʥʦʛʦ ʧʦ-ʨʘʚʥʦʤʝʨʥʦ 
ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ/ʛʨʝʰʢʘʪʘ ʧʦ ʮʝʣʠʷ ʠʥʪʝʨʚʘʣ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ 

ʥʘ ʠʥʜʠʚʠʜʘ q.  
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ʌʠʛʫʨʘ 3. ʏʠʩʣʝʥʠ ʨʝʟʫʣʪʘʪʠ ʟʘ I(q) ʠ sI(q) ʧʨʠ ʜʚʝ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʘ ʧʨʠ ʪʝʩʪ ʩ 
ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʥʘ ʚʲʧʨʦʩʠʪʝ ʧʦ ʢʘʪʝʛʦʨʠʠ ʥʘ ʪʨʫʜʥʦʩʪ.   

ʆʪ ʠʟʣʦʞʝʥʦʪʦ ʜʦʪʫʢ ʩʝ ʚʠʞʜʘ, ʯʝ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʦʙʝʢʪʠʚʝʥ ʪʝʩʪ ʥʝ ʝ 
ʜʦʩʪʘʪʲʯʥʦ ʜʘ ʢʦʥʩʪʨʫʠʨʘʤʝ ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ g(b) ʩ 
ʜʠʩʢʨʝʪʠʟʠʨʘʥʠ ʢʘʪʝʛʦʨʠʠ ʚʲʧʨʦʩʠ ʧʦ ʪʨʫʜʥʦʩʪ. ʇʨʠ ʚʩʝʢʠ ʪʠʧ ʜʦʩʢʨʝʪʠʟʘʮʠʷ ʝ 

ʥʫʞʝʥ ʧʨʘʚʠʣʝʥ ʠʟʙʦʨ ʟʘ ʧʘʨʘʤʝʪʲʨʘ ʘ. ɿʘʜʘʯʘʪʘ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ sI (q) ʤʦʞʝ 
ʜʘ ʙʲʜʝ ʨʝʰʝʥʘ ʯʠʩʣʝʥʦ ʟʘ ʧʨʦʠʟʚʦʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ g(b), ʪʘʢʦʚʘ, ʧʨʠ ʢʦʝʪʦ 
ʧʘʨʘʤʝʪʨʠʪʝ ʘ, b ʠ ʩ ʩʘ ʨʘʟʣʠʯʥʠ ʟʘ ʚʩʝʢʠ ʚʲʧʨʦʩ. 

ʀʟʠʩʢʚʘʥʠʷʪʘ ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʣʠʥʝʝʥ ʪʝʩʪ ʥʝ ʩʘ ʩʘʤʦ ʢʲʤ ʥʝʛʦʚʘʪʘ 
ʦʙʝʢʪʠʚʥʦʩʪ. ʅʫʞʥʦ ʝ ʥʝ ʩʘʤʦ ʪʝʩʪʲʪ ʝʜʥʘʢʚʦ ʪʦʯʥʦ ʜʘ ʦʧʨʝʜʝʣʷ ʩʪʘʥʜʘʨʪʥʘʪʘ 
ʛʨʝʰʢʘ ʟʘ ʚʩʝʢʠ ʠʥʜʠʚʠʜ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʦʩʦʙʥʦʩʪʪʘ ʤʫ, ʥʦ ʠ ʪʘʟʠ ʛʨʝʰʢʘ ʜʘ 

ʙʲʜʝ ʧʦ-ʤʘʣʢʘ ʦʪ ʥʷʢʘʢʚʘ ʧʨʝʜʦʧʨʝʜʝʣʝʥʘ ʩʪʦʡʥʦʩʪ scrit. ʊʦʝʩʪ ʥʝʦʙʭʦʜʠʤʦ ʝ 

save<scrit. ʇʨʠ ʦʮʝʥʷʚʘʥʝ ʧʦ ʰʝʩʪʦʙʘʣʥʘʪʘ ʩʠʩʪʝʤʘ ʧʦʣʦʚʠʥʢʠʪʝ ʩʝ 
ʟʘʢʨʲʛʣʷʚʘʪ ʥʘ ʧʦ-ʚʠʩʦʢʘʪʘ ʦʮʝʥʢʘ ʧʦʨʘʜʠ ʢʦʝʪʦ ʛʨʝʰʢʘʪʘ ʧʦ ʰʝʩʪʦʙʘʣʥʘʪʘ 
ʩʢʘʣʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʡ-ʤʥʦʛʦ 0,5. ʇʨʝʚʲʨʥʘʪʦ ʚ z-score ʩʢʘʣʘ ʪʦʚʘ ʧʨʘʚʠ 

scrit=0.75. ʇʨʠ ʬʠʢʩʠʨʘʥʦ g(b) ʛʨʝʰʢʘʪʘ save ʟʘʚʠʩʠ ʦʪ ʘ ʠ ʦʪ ʙʨʦʷ ʚʲʧʨʦʩʠ Nq. 

ɿʘ ʥʘʤʠʨʘʥʝ ʥʘ save ʝ ʥʫʞʥʦ ʜʘ ʩʝ ʫʢʘʞʝ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ f(q). ʏʝʩʪʦ ʧʲʪʠ ʥʝ 
ʨʘʟʧʦʣʘʛʘʤʝ ʩ ʪʘʢʦʚʘ. ʊʦʛʘʚʘ ʛʦ ʧʨʠʝʤʘʤʝ ʟʘ ʨʘʚʥʦʤʝʨʥʦ, ʪʦʝʩʪ ʧʨʠʝʤʘʤʝ, ʯʝ 
ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʥʘ ʠʥʜʠʚʠʜʠʪʝ ʩʘ ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ ʩʝʛʤʝʥʪʘ [-3,3].  
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ʌʠʛʫʨʘ 4. save ʢʘʪʦ ʬʫʥʢʮʠʷ ʥʘ ʘ ʚ ʠʥʪʝʨʚʘʣ ʥʘ ʩʪʦʡʥʦʩʪʠ, ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ ʦʙʝʢʪʠʚʝʥ ʠ ʪʦʯʝʥ ʪʝʩʪ 

ʌʠʛʫʨʘ 4 ʧʦʢʘʟʚʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ save ʦʪ ʘ ʧʨʠ ʬʠʢʩʠʨʘʥ Nq=30. 
ʈʝʟʫʣʪʘʪʲʪ ʝ ʧʦʣʫʯʝʥ ʟʘ g(b) ʜʠʩʢʨʝʪʠʟʠʨʘʥʦ ʚ ʧʝʪ ʢʘʪʝʛʦʨʠʠ ʧʦ ʪʨʫʜʥʦʩʪ  -3; -

1,5; 0; 1,5 ʠ 3 ʠ ʨʘʚʝʥ ʙʨʦʡ ʚʲʧʨʦʩʠ ʚʲʚ ʚʩʷʢʘ ʢʘʪʝʛʦʨʠʷ ʠ ʨʘʚʥʦʤʝʨʥʦ f(q). 

ʂʨʠʪʝʨʠʷʪ ʟʘ ʦʙʝʢʪʠʚʥʦʩʪ ʝ ʬʣʫʢʪʫʘʮʠʠʪʝ ʚ sI (q) ʜʘ ʩʘ ʚ ʨʘʤʢʠʪʝ ʥʘ Ñ15% 

ʦʪ save. ʂʨʠʪʝʨʠʷʪ ʟʘ ʪʦʯʥʦʩʪ ʝ save<scrit, ʢʲʜʝʪʦ scrit=0,75. ʆʪ ʬʠʛʫʨʘʪʘ ʩʝ 

ʚʠʞʜʘ, ʯʝ save ʥʘʤʘʣʷʚʘ ʩ ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʘ. ʅʘʤʝʨʝʥ ʝ ʠʥʪʝʨʚʘʣ ʦʪ 
ʩʪʦʡʥʦʩʪʠ ʟʘ ʘ [0,77; 2,85], ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʙʝʢʪʠʚʝʥ ʠ 
ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘ ʪʦʯʝʥ ʪʝʩʪ. ʃʷʚʘʪʘ ʛʨʘʥʠʮʘ ʥʘ ʪʦʟʠ ʠʥʪʝʨʚʘʣ ʝ 
ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʘ, ʚ ʣʷʚʦ ʦʪ ʢʦʷʪʦ ʝ ʥʘʨʫʰʝʥʦ ʠʟʠʩʢʚʘʥʝʪʦ ʟʘ ʪʦʯʥʦʩʪ. ɼʷʩʥʘʪʘ 
ʛʨʘʥʠʮʘ ʥʘ ʠʥʪʝʨʚʘʣʘ ʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʘ, ʚ ʜʷʩʥʦ ʦʪ ʢʦʷʪʦ ʝ ʥʘʨʫʰʝʥʦ 
ʠʟʠʩʢʚʘʥʝʪʦ ʟʘ ʦʙʝʢʪʠʚʥʦʩʪ. ʆʧʪʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʘ ʝ ʩʪʦʡʥʦʩʪʪʘ ʚ 

ʜʷʩʥʘʪʘ ʛʨʘʥʠʮʘ ʟʘʱʦʪʦ ʪʷ ʦʪʛʦʚʘʨʷ ʥʘ ʥʘʡ-ʥʠʩʢʦ save, ʪʦʝʩʪ ʥʘʡ-ʚʠʩʦʢʘ 
ʪʦʯʥʦʩʪ ʥʘ ʪʝʩʪʘ (ʟʘ ʩʤʝʪʢʘ ʥʘ ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʠʷ ʢʦʤʧʨʦʤʠʩ ʩ 
ʦʙʝʢʪʠʚʥʦʩʪʪʘ).  

ʇʦʩʣʝʜʥʦ ʝ ʥʫʞʥʦ ʜʘ ʨʘʟʛʣʝʜʘʤʝ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ save ʦʪ Nq ʧʨʠ 

ʬʠʢʩʠʨʘʥʦ ʘ. ʇʨʠ ʘʥʘʣʠʟ ʥʘ ʫʨʘʚʥʝʥʠʷ (4) ʠ (5) ʩʝ ʚʠʞʜʘ, ʯʝ I(q) ʟʘʚʠʩʠ 

ʣʠʥʝʡʥʦ ʦʪ Nq. ʆʪ (6) ʪʦʛʘʚʘ ʩʣʝʜʚʘ, ʯʝ sI  ʩʝ ʠʟʤʝʥʷ ʢʘʢʪʦ 1/ʢʦʨʝʥ ʢʚʘʜʨʘʪʝʥ 
ʦʪ Nq.   

3. ʀʙʣʤʷʰʞʦʡʞ 

ʀʟʚʝʜʝʥʠ ʙʷʭʘ ʫʨʘʚʥʝʥʠʷ ʟʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʠ ʛʨʝʰʢʘʪʘ ʧʨʠ ʦʮʝʥʷʚʘʥʝ ʥʘ 
ʣʠʥʝʝʥ ʪʝʩʪ ʠʟʧʦʣʟʚʘʡʢʠ ʪʝʦʨʠʷʪʘ IRT. ɼʝʬʠʥʠʨʘʥ ʙʝ ʢʨʠʪʝʨʠʡ ʟʘ ʦʙʝʢʪʠʚʥʦʩʪ 
ʥʘ ʣʠʥʝʝʥ ʪʝʩʪ ʠ ʙʷʭʘ ʧʦʢʘʟʘʥʠ ʨʝʟʫʣʪʘʪʠ ʟʘ ʦʙʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʥʷʢʦʣʢʦ ʚʠʜʘ 
ʨʘʟʧʨʝʜʝʣʝʥʠʷ ʥʘ ʪʝʩʪʦʚʝ ʧʦ ʪʨʫʜʥʦʩʪ ʥʘ ʚʲʧʨʦʩʠʪʝ. ɼʝʬʠʥʠʨʘʥ ʙʝ ʠʥʪʝʨʚʘʣ 
ʥʘ ʜʠʩʢʨʠʤʠʥʘʪʠʚʥʦʩʪ ʥʘ ʚʲʧʨʦʩʠʪʝ ʚ ʪʝʩʪʘ ʧʨʠ ʢʦʡʪʦ ʝʜʠʥ ʣʠʥʝʝʥ ʪʝʩʪ ʝ 
ʦʙʝʢʪʠʚʝʥ ʠ ʪʦʯʝʥ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠ ʜʦʧʫʩʢʠ. 
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METHODOLOGY FOR CREATING OF OBJECTIVE AND BALANCED 
LINEAR TESTS BASED ON THE ITEM RESPONSE THEORY 
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Abstract:  The estimation of the cognitive ability of an individual is an important part of the 
educational process. The main goal of every test theory is to create tests that are objective 
along the entire range of abilities of the tested audience. Or in other words ï the final ability 
estimate of every individual needs to reflect his/her knowledge, regardless of the amount of 
knowledge he/she possesses. Two theories are widespread nowadays ï the Classical Test 
Theory (CTT) and the Item Response Theory (IRT). This paper reviews some of the 
disadvantages of CTT for creation of objective and balanced tests and demonstrates how 
these disadvantages can be overcome when the more modern IRT is applied. 
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ɻʃʄʗʐɻɹʒʇ ʇɺʌʐɾʆʁɾ ʆɹ ɽɾʏɹ ʊ ʌʅʊʋɻɾʆɹ 
ʁʀʇʊʋɹʆɹʄʇʊʋ ʁ ʅʆʇɿɾʊʋɻʇ ʌɻʉɾɿɽɹʆʁʘ 

ʂʘʣʦʷʥ ɼʘʤʷʥʦʚ 

ʅʘʮʠʦʥʘʣʥʘ ɸʩʦʮʠʘʮʠʷ ʥʘ ʈʝʩʫʨʩʥʠʪʝ ʋʯʠʪʝʣʠ-ɹʲʣʛʘʨʠʷ 
kdamyanov@narubg.org 

ʈʝʟʶʤʝ: ɺ ʪʦʟʠ ʜʦʢʣʘʜ ʩʝ ʧʨʝʜʩʪʘʚʷ ʨʦʣʷʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 
ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʜʝʮʘ ʩ ʫʤʩʪʚʝʥʘ ʠʟʦʩʪʘʥʘʣʦʩʪ ʠ 
ʤʥʦʞʝʩʪʚʦ ʫʚʨʝʞʜʘʥʠʷ.  ɺʢʣʶʯʝʥʠ ʩʘ ʧʨʠʤʝʨʠ ʢʘʪʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨ ʧʨʠ 
ʧʨʦʮʝʩʠʪʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʷ, ʫʯʝʥʝ, ʧʨʝʟʝʥʪʠʨʘʥʝ ʠ ʜʨ. ʂʦʤʧʶʪʲʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ 
ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʝʨʠʦʟʝʥ ʧʦʤʦʱʥʠʢ ʧʨʠ ʘʜʘʧʪʠʨʘʥʝʪʦ ʥʘ ʢʣʘʩʥʘʪʘ ʩʪʘʷ ʟʘ 
ʚʢʣʶʯʚʘʱʦ ʦʙʫʯʝʥʠʝ ʠ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʨʝʩʫʨʩʠ ʜʦʩʪʲʧʥʠ ʟʘ ʚʩʠʯʢʠ 
ʜʝʮʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʫʤʩʪʚʝʥʘ ʠʟʦʩʪʘʥʘʣʦʩʪ ʠ ʤʥʦʞʝʩʪʚʦ 
ʫʚʨʝʞʜʘʥʠʷ, ʚʢʣʶʯʚʘʱʦ ʦʙʫʯʝʥʠʝ 

ʇʦʜʢʨʝʧʷʱʘʪʘ ʩʨʝʜʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʩ ʫʤʩʪʚʝʥʘ ʠʟʦʩʪʘʥʘʣʦʩʪ ʠ 
ʤʥʦʞʝʩʪʚʦ ʫʚʨʝʞʜʘʥʠʷ ʝ ʦʩʥʦʚʦʧʦʣʘʛʘʱʘ, ʢʘʢʪʦ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
ʚʢʣʶʯʚʘʱʦʪʦ ʦʙʫʯʝʥʠʝ, ʪʘʢʘ ʠ ʟʘ ʪʷʭʥʘʪʘ ʧʲʣʥʦʮʝʥʥʘ ʠʥʪʝʛʨʘʮʠʷ ʚ ʩʦʮʠʘʣʥʠʷ 
ʞʠʚʦʪ. 

ɺ ʧʦʩʣʝʜʥʪʝ ʛʦʜʠʥʠ ʦʙʝʢʪ ʥʘ ʥʘʰʠʷ ʠʥʪʝʨʝʩ ʩʘ ʨʘʟʣʠʯʥʠʪʝ ʘʩʧʝʢʪʠ ʥʘ 
ʧʦʜʢʨʝʧʷʱʘʪʘ ʩʨʝʜʘ, ʝʜʠʥ ʦʪ ʪʷʭ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʮʠʬʨʦʚʠʟʘʮʠʷʪʘ ʚʲʚ ʚʩʠʯʢʠ 
ʘʩʧʝʢʪʠ ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʝ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʘʪʘ ʦʙʫʯʠʪʝʣʥʘ ʩʨʝʜʘ 
(ɽʆʉ) ʠʣʠ ʦʪ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ e-learning environment ʚ ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 
ʫʯʠʣʠʱʘ ʚ ɹʲʣʛʘʨʠʷ. 

ʋʯʝʥʠʮʠʪʝ, ʠʥʪʝʛʨʠʨʘʥʠ ʚ ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʫʯʠʣʠʱʘ, ʩʪʘʚʘʪ ʚʩʝ 
ʧʦʚʝʯʝ ʠ ʪʷʭʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ ʩʲʱʦ ʧʦʩʪʦʷʥʥʦ ʥʘʨʘʩʪʚʘʪ. ʊʦʚʘ 
ʧʨʝʜʧʦʩʪʘʚʷ ʠʟʠʩʢʚʘʥʝʪʦ ʧʨʝʜ ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠ ʨʝʩʫʨʩʥʠ ʫʯʠʪʝʣʠ ʜʘ 
ʠʟʛʨʘʜʷʪ ʘʣʪʝʨʥʘʪʠʚʥʘ ʦʙʫʯʠʪʝʣʥʘ ʩʨʝʜʘ, ʢʦʷʪʦ ʜʘ ʧʨʝʦʜʦʣʷʚʘ ʨʘʟʣʠʯʥʠʪʝ 
ʙʘʨʠʝʨʠ ʧʨʝʜ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʩ ʫʤʩʪʚʝʥʘ ʠʟʦʩʪʘʥʘʣʦʩʪ ʠ ʩ 
ʤʥʦʞʝʩʪʚʦ ʫʚʨʝʞʜʘʥʠʷ. ʄʥʦʛʦ ʦʪ ʪʝʟʠ ʙʘʨʠʝʨʠ ʩʘ ʩʚʲʨʟʘʥʠ ʩʲʩ ʟʘʙʘʚʷʥʝʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʨʝʬʦʨʤʠ ʥʘ ʧʦʣʠʪʠʯʝʩʢʦ ʥʠʚʦ. 

ʉʧʦʨʝʜ ɼ.ʎʦʢʦʚʘ /2009/ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʨʝʬʦʨʤʘ ʚ 
ɹʲʣʛʘʨʠʷ ʤʦʞʝ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘ ʥʘ ʬʦʥʘ ʥʘ ʩʚʝʪʦʚʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʟʘ 
ʠʥʪʝʛʨʠʨʘʥʦ ʠ ʚʢʣʶʯʚʘʱʦ ʦʙʨʘʟʦʚʘʥʠʝ. ɸʢʦ ʠʟʭʦʜʠʤ ʦʪ ʪʘʟʠ ʛʣʝʜʥʘ ʪʦʯʢʘ ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʨʝʬʦʨʤʘʪʘ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʦʪʨʘʟʷʚʘ ʠ ʨʘʟʚʠʚʘ 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʘʣʪʝʨʥʘʪʠʚʥʦ ʦʙʫʯʝʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʫʯʝʥʠʮʠ ʩʲʩ 
ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ. 
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ɼʚʠʛʘʪʝʣʥʠʪʝ ʟʘʪʨʫʜʥʝʥʠʷ, ʧʨʠʯʠʥʝʥʠ ʦʪ ʮʝʨʝʙʨʘʣʥʘ ʧʘʨʘʣʠʟʘ ʠʣʠ 
ʤʫʩʢʫʣʥʘ ʜʠʩʪʨʦʬʠʷ, ʥʘʧʨʠʤʝʨ, ʤʦʞʝ ʜʘ ʧʦʚʣʠʷʷʪ ʥʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʥʘ 
ʫʯʝʥʠʢʘ ʜʘ ʦʙʨʘʟʫʚʘ ʨʝʯ. ʇʦʚʝʜʝʥʯʝʩʢʠʪʝ ʟʘʪʨʫʜʥʝʥʠʷ ʢʘʪʦ ʘʫʪʠʟʲʤ ʠ 
ʜʝʬʠʮʠʪ ʥʘ ʚʥʠʤʘʥʠʝʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʦʪʨʘʟʷʪ ʥʘ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʜʝʮʘʪʘ 
ʢʦʤʫʥʠʢʠʨʘʪ ʩ ʦʩʪʘʥʘʣʠʪʝ. ʋʯʝʥʠʮʠʪʝ ʩ ʠʥʪʝʣʝʢʪʫʘʣʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʧʲʢ ʤʦʛʘʪ 
ʜʘ ʠʤʘʪ ʤʥʦʞʝʩʪʚʦ ʫʚʨʝʞʜʘʥʠʷ, ʢʦʠʪʦ ʟʘʩʷʛʘʪ ʠ ʜʚʘʪʘ ʤʠʩʣʦʚʥʠ ʧʨʦʮʝʩʘ. 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʝʯ ʦʪ ʫʯʝʥʠʮʠʪʝ ʩ ʫʤʝʨʝʥʘ ʠ ʜʲʣʙʦʢʘ ʫʤʩʪʚʝʥʘ 
ʠʟʦʩʪʘʥʘʣʦʩʪ ʠ ʤʥʦʞʝʩʪʚʦ ʫʚʨʝʞʜʘʥʠʷ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʛʨʘʥʠʯʝʥʘ ʠ ʚʝʨʙʘʣʥʠʪʝ 
ʠʟʢʘʟʚʘʥʠʷ ʯʝʩʪʦ ʩʝ ʜʦʧʲʣʚʘʪ ʦʪ ʞʝʩʪʦʚʝ, ʠʟʨʘʞʝʥʠʝ ʥʘ ʣʠʮʝʪʦ ʠ ʧʦʩʦʯʚʘʥʝ. 
ʊʝʟʠ ʫʯʝʥʠʮʠ  ʚ ʛʦʣʷʤʘʪʘ ʩʠ ʯʘʩʪ ʥʝ ʤʦʛʘʪ ʜʘ ʯʝʪʘʪ ʠ ʨʘʟʢʦʜʠʨʘʪ ʧʠʩʤʝʥʘʪʘ 
ʠʥʬʦʨʤʘʮʠʷ. 

ɺ ʪʦʟʠ ʘʩʧʝʢʪ ʝ ʦʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʫʯʠʪʝʣʠʪʝ ʠ 
ʨʦʜʠʪʝʣʠʪʝ ʜʘ ʦʩʠʛʫʨʷʪ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʢʘʪʦ ʧʦʜʢʨʝʧʷʱ 
ʝʣʝʤʝʥʪ ʦʪ ʮʷʣʦʩʪʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʜʝʪʝʪʦ. 

ɿʘ ʮʝʣʠʪʝ ʥʘ ʥʘʩʪʦʷʱʝʪʦ ʠʟʩʣʝʜʚʘʥʝ, ʥʠʝ ʠʟʧʦʣʟʚʘʭʤʝ ʤʝʪʦʜʠ, ʩʚʲʨʟʘʥʠ ʩ 
ʪʝʦʨʝʪʠʯʥʠʷ ʦʙʟʦʨ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʠ ʨʘʙʦʪʘʪʘ ʧʦ ʢʦʥʢʨʝʪʥʠ ʩʣʫʯʘʡ - ʦʪ ʜʨʫʛʘ, 
ʢʘʪʦ ʚʘʞʥʘ ʯʘʩʪ ʦʪ ʧʨʠʣʦʞʝʥʠʝʪʦ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʘʪʘ ʧʨʘʢʪʠʢʘ. 

ɺʠʨʪʫʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ ʩʝ ʦʩʥʦʚʘʚʘ ʧʨʝʜʠ ʚʩʠʯʢʦ ʥʘ ʩʠʤʚʦʣʠʪʝ, ʢʦʠʪʦ 
ʧʦʜʢʨʝʧʷʪ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʜʝʮʘʪʘ ʩ ʢʦʤʫʥʠʢʘʪʠʚʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʢʘʪʦ ʮʷʣʦ. 
ʉʠʤʚʦʣʠʪʝ ʩʘ ʩʝʨʠʦʟʥʦ ʟʘʩʪʲʧʝʥʠ ʚʲʚ ʚʠʨʪʫʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ. ʊʦʚʘ ʥʝ ʩʘ 
ʧʨʦʩʪʦ ʩʥʠʤʢʠ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʟʘʱʦʪʦ ʟʘʜ ʚʩʝʢʠ ʩʠʤʚʦʣ ʩʪʦʠ ʝʜʠʥʥʘ 
ʢʦʥʮʝʧʮʠʷ. 

ʇʦʜʦʙʥʦ ʥʘ ʩʠʩʪʝʤʘʪʘ PECS, ʝʣʝʢʪʨʦʥʥʦʪʦ ʠʣʠ ʚʠʨʪʫʘʣʥʦ ʦʙʫʯʝʥʠʝ ʥʘ 
ʜʝʮʘʪʘ ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ ʩʝ ʦʧʠʪʚʘ ʯʨʝʟ ʚʦʜʝʱʠʪʝ 
ʢʘʥʘʣʠ ʟʘ ʚʲʟʧʨʠʷʪʠʝ ʥʘ ʩʚʝʪʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʚʲʟʜʝʡʩʪʚʠʝ. 

ʉʣʫʯʘʠʪʝ, ʢʦʠʪʦ ʱʝ ʨʘʟʛʣʝʜʘʤ ʪʫʢ ʚ ʧʨʠʟʤʘʪʘ ʥʘ ʚʠʨʪʫʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʩʘ 
ʥʘ ʪʨʠʤʘ ʫʯʝʥʠʮʠ ʩ ʨʘʟʣʠʯʥʠ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ, 
ʦʙʫʯʘʚʘʥʠ ʚ ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʠ ʫʯʠʣʠʱʘ ʚ ʉʪʘʨʘ ɿʘʛʦʨʘ, ʍʘʩʢʦʚʦ ʠ ʇʣʦʚʜʠʚ. 

ʉʣʫʯʘʠʪʝ ʧʦʜʙʨʘʭʤʝ ʧʨʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʦʮʝʥʢʘ ʥʘ ʧʦʜʢʨʝʧʷʱʘʪʘ ʩʨʝʜʘ ʚ 
ʧʦʩʦʯʝʥʠʪʝ ʦʙʣʘʩʪʠ ʥʘ ʩʪʨʘʥʘʪʘ. 

ɼ.ɽ. ʝ 18-ʛʦʜʠʰʝʥ ʫʯʝʥʠʢ, ʢʦʡʪʦ ʠʤʘ ʮʝʨʝʙʨʘʣʥʘ ʧʘʨʘʣʠʟʘ ʠ ʦʛʨʘʥʠʯʝʥʘ 
ʚʝʨʙʘʣʥʘ ʢʦʤʫʥʠʢʘʮʠʷ. ʊʦʡ ʠʟʧʦʣʟʚʘ ʢʦʣʠʯʢʘ ʟʘ ʧʨʝʜʚʠʞʚʘʥʝ ʚ ʫʯʠʣʠʱʥʘʪʘ 
ʩʛʨʘʜʘ. ʀʟʧʠʪʚʘ ʣʝʢʘ ʪʨʝʚʦʞʥʦʩʪ, ʢʦʛʘʪʦ ʠʟʧʦʣʟʚʘ ʢʦʤʧʶʪʲʨ ʚ ʫʯʝʙʥʠʪʝ ʩʠ 
ʜʝʡʥʦʩʪʠ, ʟʘʱʦʪʦ ʠʤʘ ʤʘʣʢʦ ʦʧʠʪ ʩ ʪʷʭ ʚʩʝ ʦʱʝ. ʀʟʧʦʣʟʚʘ ʛʦʣʷʤ ʙʫʪʦʥ ʥʘ 
ʤʠʰʢʘʪʘ, ʩ ʢʦʝʪʦ ʠʟʙʠʨʘ ʦʪʜʝʣʥʠ ʩʦʬʪʫʝʨʥʠ ʧʨʠʣʦʞʝʥʠʷ ʧʦʜ ʠʥʩʪʨʫʢʮʠʠ ʥʘ 
ʫʯʠʪʝʣ. 

ʆʪ ʧʝʪʥʘʜʝʩʝʪ ʛʦʜʠʥʠ K.ʉ. ʝ ʩ ʘʫʪʠʟʲʤ ʠ ʯʝʩʪʦ ʠʟʧʘʜʘ ʚ ʥʝʚʝʨʙʘʣʥʘ 
ʢʦʤʫʥʠʢʘʮʠʷ. ʊʦʡ ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ  ʝʥʪʫʩʠʘʟʠʨʘʥʦ ʢʦʤʧʶʪʲʨ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ 
ʣʶʙʠʤʠ ʬʠʣʤʯʝʪʘ ʠ ʧʝʩʥʠ, ʥʦ ʦʪʢʘʟʚʘ ʜʘ ʠʟʧʲʣʥʷʚʘ ʫʯʝʙʥʠ ʟʘʜʘʯʠ, ʟʘʱʦʪʦ 
ʯʝʩʪʦ ʧʦʢʘʟʚʘ, ʯʝ ʥʝ ʩʘ ʤʫ ʠʥʪʝʨʝʩʥʠ. 
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ʇ.ɸ. ʝ 12-ʛʦʜʠʰʥʘ ʫʯʝʥʠʯʢʘ ʩʲʩ ʩʠʥʜʨʦʤ ʥʘ ɼʘʫʥ. ʀʟʧʦʣʟʚʘ ʤʥʦʛʦ ʜʦʙʨʝ 
ʙʘʟʦʚʦ ʢʦʤʧʶʪʲʨ, ʨʘʟʧʦʣʘʛʘ ʩ ʪʘʢʲʚ ʚ ʜʦʤʘʰʥʘ ʩʨʝʜʘ ʠ ʩʝ ʩʧʨʘʚʷ ʜʦʙʨʝ ʩ 
ʝʣʝʤʝʥʪʘʨʥʠ ʟʘʜʘʯʠ ʠ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʨʘʙʦʪʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʀʟʧʦʣʟʚʘʭʤʝ ʧʦʩʦʯʝʥʠʪʝ ʩʣʫʯʘʠ, ʟʘ ʜʘ ʘʥʘʣʠʟʠʨʘʤʝ ʨʘʙʦʪʘʪʘ ʥʘ 
ʨʝʩʫʨʩʥʠʪʝ ʠ ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʫʯʠʪʝʣʠ ʚ ʧʦʩʦʢʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʠʨʪʫʘʣʥʦ 
ʦʙʫʯʝʥʠʝ.  ʀ ʚ ʪʨʠʪʝ ʩʣʫʯʘʠ ʨʝʩʫʨʩʥʠʪʝ ʫʯʠʪʝʣʠ ʙʷʭʘ ʠʜʝʥʪʠʬʠʮʠʨʘʣʠ 
ʨʘʙʦʪʘʪʘ ʩ ʢʦʤʧʶʪʲʨ ʢʘʪʦ ʚʘʞʥʘ ʯʘʩʪ ʚ ʩʚʦʷʪʘ ʜʝʡʥʦʩʪ ʩ ʫʯʝʥʠʮʠʪʝ. ʇʦʜʭʦʜʠʪʝ 
ʠ ʩʨʝʜʩʪʚʘʪʘ ʦʙʘʯʝ ʩʝ ʦʢʘʟʘʭʘ ʨʘʟʣʠʯʥʠ, ʢʘʢʪʦ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʚʲʨʭʫ ʮʷʣʦʩʪʥʠʷ 
ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʧʨʦʮʝʩ. 

ʆʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʫʯʠʪʝʣʠ ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʫʯʠʪʝʣʠʪʝ ʧʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʦʪʢʘʟʚʘʭʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, 
ʢʘʪʦ ʦʩʥʦʚʝʥ ʘʨʛʫʤʝʥʪ ʟʘ ʪʦʚʘ ʧʦʩʪʘʚʷʭʘ ʣʠʧʩʘʪʘ ʥʘ ʙʘʟʦʚʦ ʥʠʚʦ ʚ ʫʯʝʥʠʮʠʪʝ 
ʠʣʠ ʣʠʧʩʘʪʘ ʥʘ ʜʦʩʪʘʪʲʯʥʦ ʩʦʙʩʪʚʝʥʦ ʚʨʝʤʝ. 

ʊʦʚʘ ʥʠ ʜʘʜʝ ʦʩʥʦʚʘʥʠʝ ʜʘ ʧʦʪʲʨʩʠʤ ʧʦʜʦʙʝʥ ʘʥʘʣʦʛ ʚ ʝʚʨʦʧʝʡʩʢʘʪʘ 
ʧʨʘʢʪʠʢʘ, ʠʜʝʥʪʠʬʠʮʠʨʘʭʤʝ ʩʣʝʜʥʠʪʝ ʜʦʙʨʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʧʨʘʢʪʠʢʠ, ʢʦʠʪʦ 
ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʠʣʦʞʝʥʠ ʚ ʪʝʟʠ ʩʣʫʯʘʠ. 

ɺʲʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʚ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʧʦ ʚʩʠʯʢʠ ʥʘʫʯʥʠ ʥʘʧʨʘʚʣʝʥʠʷ 
ʠʤʘ ʟʘʜʲʣʞʠʪʝʣʥʘ ʯʘʩʪ ʟʘ ʨʘʙʦʪʘ ʚʲʚ ʚʠʨʪʫʘʣʥʘ ʩʨʝʜʘ, ʢʘʢʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʦʙʫʯʝʥʠʝ ʧʦ ʝʣʝʢʪʨʦʥʥʘ ʧʦʱʘ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʩʘʡʪʦʚʝ, ʠʥʪʝʛʨʠʨʘʥʠ ʚ 
ʫʯʝʙʥʠʪʝ ʧʣʘʥʦʚʝ. 

ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʮʷʣʦʩʪʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʦʮʝʥʢʘ ʠ ʜʦʩʪʲʧ ʥʘ ʫʯʝʥʠʮʠʪʝ ʩ 
ʠʥʪʝʣʝʢʪʫʘʣʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʜʦ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ. ʈʘʟʜʝʣʝʥʠ ʩʘ ʥʘ ʥʷʢʦʣʢʦ 
ʥʠʚʘ ʥʘ ʜʦʩʪʲʧ, ʩʧʦʨʝʜ ʢʦʠʪʦ ʩʝ ʧʨʝʜʣʘʛʘʪ ʨʘʟʣʠʯʥʠ ʩʪʨʘʪʝʛʠʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ 
ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʨʝʩʫʨʩʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʩʧʦʨʝʜ ʥʠʚʦʪʦ ʥʘ ʜʦʩʪʲʧ ʥʘ ʚʩʷʢʦ ʜʝʪʝ. 

ʇʲʣʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʠ ʤʝʪʦʜʦʣʦʛʠʷ ʝ ʧʫʙʣʠʢʫʚʘʥʘ ʚʲʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 
ʦʪ ɼʝʧʘʨʪʘʤʝʥʪʘ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʫʤʝʥʠʷ ʠ ɸʛʝʥʮʠʷʪʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ. (DfES & LSDA, 2005) 

ʂʦʤʧʶʪʲʨʥʠʪʝ ʧʨʦʛʨʘʤʠ ʤʦʛʘʪ ʜʘ ʧʦʜʢʨʝʧʷʪ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʢʘʪʦ 
ʩʪʠʤʫʣʠʨʘʪ ʧʦʟʥʘʚʘʪʝʣʥʦʪʦ ʠ ʜʦʨʠ ʬʠʟʠʯʝʩʢʦ ʨʘʟʚʠʪʠʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʧʦ 
ʧʨʠʥʮʠʧ, ʘ ʩʘ ʦʩʦʙʝʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʧʦʪʨʝʙʥʦʩʪʠ.  

ʄʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʧʝʮʠʘʣʥʘʪʘ ʧʝʜʘʛʦʛʠʢʘ ʩʤʷʪʘʪ, ʯʝ ʥʘʡ-
ʦʩʪʨʠʷʪ ʧʨʦʙʣʝʤ ʥʘ ʜʝʮʘʪʘ ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ ʝ ʫʪʚʲʨʞʜʘʚʘʥʝʪʦ ʠʤ ʚ 
ʛʨʫʧʘʪʘ, ʚ ʩʨʝʜʘʪʘ ʥʘ ʩʚʦʠʪʝ ʚʨʲʩʪʥʠʮʠ, ʥʘʤʠʨʘʥʝʪʦ ʥʘ ʩʚʦʝʪʦ ʤʷʩʪʦ ʠ 
ʦʪʩʪʦʷʚʘʥʝʪʦ ʥʘ ʩʦʙʩʪʚʝʥʠʪʝ ʧʦʟʠʮʠʠ. (ʊʝʨʟʠʡʩʢʘ, ʇ. 2005) 

ʂʦʛʘʪʦ ʜʝʮʘʪʘ ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ ʠʟʧʦʣʟʚʘʪ 
ʝʬʝʢʪʠʚʥʦ ʀʥʪʝʨʥʝʪ ʠ ʝʣʝʢʪʨʦʥʥʘ ʧʦʱʘ, ʥʘʧʨʠʤʝʨ, ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʧʦʢʘʯʚʘʥʝ 
ʥʘ ʥʠʚʘʪʘ ʥʘ ʩʘʤʦʯʫʚʩʪʚʠʝ ʠ ʧʨʠʦʙʱʘʚʘʥʝ ʚ ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʢʣʘʩʥʘ 
ʩʪʘʷ. 
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ʇʨʠ ʩʣʫʯʘʠʪʝ, ʢʦʠʪʦ ʥʠʝ ʥʘʙʣʶʜʘʚʘʭʝ, ʩʪʠʛʥʘʭʤʝ ʜʦ ʟʘʢʣʶʯʝʥʠʷ ʜʘʣʝʯ ʦʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʟʘ ʤʦʪʠʚʘʮʠʷ ʥʘ ʫʯʠʪʝʣʠʪʝ ʜʘ ʠʟʧʦʣʟʚʘʪ ʦʪʜʝʣʥʠ ʝʣʝʤʝʥʪʠ ʦʪ 
ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ. ɹʲʣʛʘʨʩʢʠʷʪ ʫʯʠʪʝʣ ʚ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʧʦʚʠʰʠ 
ʟʥʘʯʠʪʝʣʥʦ ʩʚʦʷʪʘ ʜʠʛʠʪʘʣʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ, ʢʦʝʪʦ ʯʘʩʪ ʦʪ ʮʷʣʦʩʪʥʦʪʦ ʤʫ 
ʛʣʦʙʘʣʠʟʘʮʠʦʥʥʦ ʨʘʟʚʠʪʠʝ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ ɹʘʡʜʝʥʢʦ ɺ.ʀ (2005) ʧʨʝʜʣʘʛʘ 
ʬʦʨʤʫʣʘ ʟʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ: 

ʂʦʤʧʪʝʥʪʥʦʩʪ=ʤʦʙʠʣʥʦʩʪ ʥʘ ʟʥʘʥʠʷ+ʛʲʚʢʘʚʦʩʪ+ʢʨʠʪʠʯʥʦʩʪ ʥʘ ʤʠʩʣʝʥʝʪʦ. 
ʊʘʟʠ ʬʦʨʤʫʣʘ ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘ ʦʪ ɼʦʨʘ ʃʝʚʪʝʨʦʚʘ (2009), ʢʦʷʪʦ ʢʦʥʩʪʘʪʠʨʘ, ʯʝ 
ʤʦʙʠʣʥʦʩʪʪʘ ʥʘ ʟʥʘʥʠʷ ʝ ʥʝ ʧʨʦʩʪʦ ʠʥʬʦʨʤʘʮʠʷ, ʜʠʥʘʤʠʯʥʦ ʠ ʙʲʨʟʦ 
ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʦʚʣʘʜʷʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʜʝʡʥʦʩʪʪʘ ʠ ʠʟʚʣʠʯʘʥʝ ʦʪ ʦʧʠʪʘ, ʥʦ 
ʠ ʝ ʩʚʲʨʟʘʥʘ ʩ ʫʤʝʥʠʷʪʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʥʘʥʠʷʪʘ ʚ ʢʦʥʢʨʝʪʥʘʪʘ ʩʠʪʫʘʮʠʷ ʠ  
ʟʥʘʥʠʷ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʥʝʜʦʩʪʘʪʲʯʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʊʦʚʘ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ 
ʟʥʘʯʠʤʦ ʟʘ ʨʝʘʣʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʠʨʪʫʘʣʥʦʪʦ ʟʥʘʥʠʝ ʠ ʚ ʨʝʘʣʥʠʷ ʞʠʚʦʪ ʦʪ 
ʜʝʮʘʪʘ ʩ ʫʤʩʪʚʝʥʘ ʠʟʦʩʪʘʥʘʣʦʩʪ ʠ ʤʥʦʞʝʩʪʚʦ ʫʚʨʝʞʜʘʥʠʷ. 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʜʝʮʘʪʘ ʩʲʩ 
ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ ʤʦʞʝ ʜʘ ʩʝ ʩʚʲʨʞʝ ʠ ʢʘʪʦ ʮʷʣʦ ʩ 
ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʧʦʤʦʱʥʠ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ.  

ʇʦʤʦʱʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʷʪ ʩʲʱʝʩʪʚʝʥʘ ʨʦʣʷ ʚ ʞʠʚʦʪʘ ʥʘ ʜʝʮʘʪʘ ʩ 
ʫʚʨʝʞʜʘʥʠʷ. ʊʝ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʤʥʦʛʦ ʦʪ ʪʷʭ ʜʘ ʦʙʱʫʚʘʪ ʠ 
ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʩʲʩ ʩʚʦʠʪʝ ʩʲʫʯʝʥʠʮʠ, ʫʯʠʪʝʣʠ ʠ ʨʦʜʠʪʝʣʠ, ʢʦʝʪʦ ʧʦ ʜʨʫʛ 
ʥʘʯʠʥ ʤʦʞʝ ʜʘ ʩʝ ʦʢʘʞʝ ʥʝʚʲʟʤʦʞʥʦ.62 

ʊʝ ʤʦʛʘʪ ʜʘ ʫʣʝʩʥʷʪ ʜʦʩʪʲʧʘ ʥʘ ʜʝʮʘʪʘ ʩ ʫʚʨʝʞʜʘʥʝ ʜʦ ʜʝʪʩʢʘʪʘ ʛʨʘʜʠʥʘ ʠ 
ʥʘ ʫʯʝʥʠʮʠʪʝ ʜʦ ʫʯʠʣʠʱʝʪʦ, ʜʘ ʧʨʝʦʜʦʣʝʷʪ ʪʨʫʜʥʦʩʪʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʧʠʩʘʥʝʪʦ, 
ʯʝʪʝʥʝʪʦ ʠ ʢʦʤʫʥʠʢʘʮʠʷʪʘ. ʂʘʪʦ ʮʷʣʦ, ʧʦʤʦʱʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʠʰʘʚʘʪ 
ʥʝʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʜʝʮʘʪʘ ʩ ʫʚʨʝʞʜʘʥʠʷ, ʢʘʪʦ ʠʤ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ, ʯʨʝʟ 
ʨʘʟʣʠʯʥʠ ʪʝʭʥʠʯʝʩʢʠ ʨʝʰʝʥʠʷ, ʜʘ ʩʝ ʨʘʟʚʠʚʘʪ, ʫʯʘʪ ʠ ʠʛʨʘʷʪ ʟʘʝʜʥʦ ʩ ʪʝʭʥʠʪʝ 
ʚʨʲʩʪʥʠʮʠò. /ʗʥʢʦʚʘ, ɾ, 2010/ 

ʈʘʟʙʠʨʘ ʩʝ, ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʪʝʭʥʦʣʦʛʠʠ ʝ ʩʘʤʦ ʯʘʩʪ ʦʪ 
ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ. 

ʉʧʦʨʝʜ ʥʘʩ ʩʣʝʜʚʘ ʜʘ ʩʝ ʧʨʠʩʪʲʧʠ ʚʲʚ ʚʩʷʢʦ ʫʯʠʣʠʱʝ, ʙʝʟ ʟʥʘʯʝʥʠʝ 
ʥʘʣʠʯʠʝʪʦ ʥʘ ʜʝʮʘ ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ ʢʲʤ ʚʲʚʝʞʜʘʥʝ 
ʥʘ ɽʆʉ. ɺ ʪʘʟʠ ʩʨʝʜʘ ʠʤʘʪ ʤʷʩʪʦ ʚʩʠʯʢʠ ʫʯʝʥʠʮʠ, ʫʯʠʪʝʣʠ ʠ ʨʦʜʠʪʝʣʠ ʚ ʝʜʥʘ 
ʫʯʠʣʠʱʥʘ ʦʙʱʥʦʩʪ. ɺ ʥʝʷ ʩʘ ʜʦʩʪʲʧʥʠ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ ʩʧʦʨʝʜ 
ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʥʘ ʫʯʝʥʠʮʠʪʝ. ɽʣʝʢʪʨʦʥʥʠʷʪ ʜʦʩʪʲʧ ʛʘʨʘʥʪʠʨʘ ʠ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ 
ʨʦʜʠʪʝʣʠʪʝ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʩʚʦʠʪʝ ʜʝʮʘ. 

ʊʦʟʠ ʥʘʰ ʠʟʚʦʜ ʩʝ ʧʦʪʚʲʨʞʜʘʚʘ ʠ ʦʪ ʜʦʢʣʘʜʠ ʟʘ ʨʘʙʦʪʘʪʘ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ 
ʩʦʮʠʘʣʝʥ ʬʦʥʜ /ɽʉʌ/ ʠ ʧʨʦʝʢʪʘ ʇʦʨʪʣʘʥʜʩʢʠ ʧʘʨʪʥʴʦʨʩʢʠ ʧʨʦʝʢʪ /2005/, ʢʦʡʪʦ 
ʚʝʯʝ ʝ ʨʘʟʨʘʙʦʪʠʣ ɽʆʉ, ʢʦʡʪʦ ʧʦʜʢʨʝʧʷ ʫʯʘʱʠʪʝ ʩʝ ʩʲʩ ʩʝʨʠʦʟʥʠ ʟʘʪʨʫʜʥʝʥʠʷ 
ʠ ʫʚʨʝʞʜʘʥʠʷ ʟʘ ʦʙʫʯʝʥʠʝ ʠ ʢʦʤʫʥʠʢʘʮʠʷ. 
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ʉʧʝʮʠʬʠʯʥʠʪʝ ʮʝʣʠ ʥʘ ʪʦʟʠ ʧʨʦʝʢʪ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʠ ʦʪ 
ʙʲʣʛʘʨʩʢʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʣʘʩʪʠ  : 

ɼʘ ʩʝ ʨʘʟʨʘʙʦʪʠ ɽʆʉ ʠ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʟʘ ʜʘ ʩʝ ʧʦʤʦʛʥʝ ʥʘ ʫʯʝʥʠʮʠʪʝ 
ʜʘ ʨʘʟʚʠʷʪ ʫʤʝʥʠʷ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʀʂʊ, ʢʘʪʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʧʨʠʯʠʥʘʪʘ ʠ 
ʝʬʝʢʪʘ, ʥʘʚʠʛʘʮʠʷ ʯʨʝʟ ʩʦʬʪʫʝʨ, ʢʘʢʪʦ ʠ ʬʫʥʢʮʠʠ ʥʘ ʤʠʰʢʘʪʘ. 

ɼʘ ʩʝ ʧʨʝʜʦʩʪʘʚʠ ʥʘ ʫʯʝʥʠʮʠʪʝ ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʥʘ ʘʚʪʦʥʦʤʥʦʩʪ ʧʦ 
ʦʪʥʦʰʝʥʠʝ ʥʘ ʜʦʩʪʲʧ ʜʦ ɽʆʉ ʠ ʝʣʝʢʪʨʦʥʥʘ ʧʦʱʘ; 

ɼʘ ʩʝ ʦʩʠʛʫʨʠ ʜʦʩʪʲʧ ʟʘ ʚʩʝʢʠ ʦʙʫʯʘʝʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʝʞʝʩʪʪʘ ʥʘ 
ʥʝʛʦʚʠʪʝ ʫʚʨʝʞʜʘʥʠʷ ʠ ʢʦʛʥʠʪʠʚʥʠ ʫʤʝʥʠʷ ʯʨʝʟ ʦʧʪʠʤʘʣʥʦ ʜʦʩʪʲʧʥʠ 
ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʤʘʪʝʨʠʘʣʠ. ʄʥʦʛʦ ʦʪ ʜʝʮʘʪʘ ʩ ʫʚʨʝʞʜʘʥʝ ʚ ɹʲʣʛʘʨʠʷ ʥʝ 
ʠʟʧʦʣʟʚʘʪ ʢʦʤʧʶʪʲʨ ʧʦʨʘʜʠ ʣʠʧʩʘʪʘ ʥʘ ʘʜʘʧʪʠʨʘʥʠ ʢʣʘʚʠʘʪʫʨʠ, ʤʠʰʢʠ, ʝʢʨʘʥʠ 
ʠ ʩʦʬʪʫʝʨ/. 

ɼʘ ʩʝ ʦʙʚʲʨʞʝ ʥʘʧʨʝʜʲʢʘ ʚ ʨʘʙʦʪʘʪʘ ʚʲʚ ɽʆʉ ʩ ʞʠʚʦʪʘ ʠʟʚʲʥ ʫʯʠʣʠʱʝ ʠ 
ʙʲʜʝʱʝʪʦ ʧʨʦʬʝʩʠʦʥʣʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʫʯʝʥʠʮʠʪʝ. 

ɺ ʧʨʝʜʚʠʜ ʥʘ ʘʥʘʣʠʟʘ ʧʦ ʥʘʰʠʪʝ ʢʦʥʢʨʝʪʥʠ ʩʣʫʯʘʠ, ʧʦʩʦʯʝʥʠ ʧʦ-ʛʦʨʝ, ʠ ʚ 
ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ ʥʠ ʤʦʞʝʤ ʜʘ ʧʨʝʜʣʦʞʠʤ ʩʣʝʜʥʠʪʝ ʝʪʘʧʠ ʦʪ ʨʘʟʚʠʪʠʝ 
ʥʘ ɺʆʉ ʚ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʠʣʠʰʘ. 

ɽʡʠʙʢʦ ʡ ʧʯʞʦʣʙ 

ɽʆʉ ʩʘ ʚʝʯʝ ʩʨʘʚʥʠʪʝʣʥʦ ʰʠʨʦʢʦ ʟʘʩʪʲʧʝʥʦ ʚ ʥʷʢʦʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ 
ʧʨʦʛʨʘʤʠ ʚ ɹʲʣʛʘʨʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʩʠʥʪʝʟʠʨʘ ʦʧʠʪʘ ʩʲʩ ʩʪʫʜʝʥʪʠʪʝ ʠ ʜʘ 
ʩʝ ʧʨʠʣʦʞʠ ʩ ʥʝʦʙʭʦʜʠʤʦʪʦ ʘʜʘʧʪʠʨʘʥʝ ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ 
ʠ ʩʧʝʮʠʘʣʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ. ɼʠʟʘʡʥʲʪ ʟʘ ʜʝʮʘ ʩʣʝʜʚʘ ʜʘ ʩʝ 
ʨʘʟʣʠʯʘʚʘ ʦʪ ʪʦʟʠ ʟʘ ʩʪʫʜʝʥʪʠ ʚ ʜʦʧʲʣʥʝʥʠʝ ʥʘ ʪʦʚʘ ʪʨʷʙʚʘ ʜʘ ʢʦʨʝʩʧʦʥʜʠʨʘ ʩ 
ʘʢʪʫʘʣʥʠʪʝ ʠʥʪʝʨʝʩʠ ʥʘ ʜʝʮʘʪʘ ʠ ʚʲʟʨʘʩʪʦʚʠʪʝ ʛʨʫʧʠ. ʉʣʝʜʚʘ ʜʘ ʦʩʠʛʫʨʷʚʘ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʝʣʝʤʝʥʪʠ ʥʘ ʩʦʮʠʘʣʥʘ ʤʨʝʞʘ ʠ ʛʨʫʧʦʚʘ ʨʘʙʦʪʘ. 

ɽʧʪʫʳʨʦʧʪʫ 

ʂʘʢʪʦ ʙʝʰʝ ʧʦʩʦʯʝʥʦ, ʤʥʦʛʦ ʯʝʩʪʦ ʣʠʧʩʘʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠ 
ʨʝʩʫʨʩʠ ʦʪ ʜʝʮʘʪʘ ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ ʩʝ ʜʲʣʞʠ ʥʘ 
ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʛʠ ʠʟʧʦʣʟʚʘʪ ʧʦʨʘʜʠ ʥʝʜʦʩʪʘʪʲʧʥʦʩʪ. ʊʦʚʘ ʠʟʠʩʢʚʘ 
ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʤʝʪʦʜʠʢʘ, ʢʦʷʪʦ ʜʘ ʦʮʝʥʷʚʘ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʧʦʪʨʝʙʥʦʩʪʠ ʠ 
ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʢʲʤ ʪʷʭ. 
ɽʣʝʤʝʥʪʘʨʥʠ ʨʝʰʝʥʠʷ, ʢʘʪʦ ʫʛʦʣʝʤʝʥ ʰʨʠʬʪ ʥʘ ʩʠʤʚʦʣʠʪʝ ʧʦ ʢʣʘʚʠʘʪʫʨʘʪʘ, 
ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʦʧʨʝʜʝʣʷʱʦ ʟʥʘʯʝʥʠʝ ʟʘ ʜʝʮʘ ʩ ʥʘʤʘʣʝʥʦ ʟʨʝʥʠʝ ʥʘʧʨʠʤʝʨ.  
ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʩʚʝʪʦʚʥʠʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʘ ʪʘʢʠʚʘ ʪʝʭʥʦʣʦʛʠʠ ʚʝʯʝ 
ʧʨʝʜʣʘʛʘʪ ʧʦʜʦʙʥʠ ʠʥʜʠʚʠʜʫʘʣʥʠ ʘʜʘʧʪʘʮʠʠ, ʢʦʝʪʦ ʚ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ ʝ 
ʧʨʝʜʧʦʩʪʘʚʝʥʦ ʠ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʥʦʨʤʘʪʠʚʥʘʪʘ ʫʨʝʜʙʘ ʚ ʪʘʟʠ ʩʬʝʨʘ. ɺ ʥʷʦʠ 
ʩʪʨʘʥʠ ʦʪ ɽʉ ʥʘʧʨʠʤʝʨ ʠʤʘ ʩʧʝʮʠʘʣʥʠ ʥʘʨʝʜʙʠ, ʢʦʠʪʦ ʟʘʜʲʣʞʘʚʘʪ ʪʲʨʛʦʚʮʠʪʝ 
ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʜʘ ʦʩʠʛʫʨʷʚʘʪ ʘʜʘʧʪʘʮʠʷ ʥʘ ʧʨʝʜʣʘʛʘʥʠʪʝ ʧʨʦʜʫʢʪʠ ʩʧʦʨʝʜ 
ʨʘʟʣʠʯʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ. 
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ʉʪʘʡʣʩ (2005) ʧʨʦʚʝʞʜʘ ʧʨʦʫʯʚʘʥʝ, ʢʦʝʪʦ ʮʝʣʠ ʜʘ ʘʥʘʣʠʟʠʨʘ ʪʨʫʜʥʦʩʪʠʪʝ, 
ʩ ʢʦʠʪʦ ʩʝ ʩʙʣʲʩʢʚʘʪ ʫʯʝʥʠʮʠʪʝ ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ɽʆʉ. 

ʉʪʘʡʣ ʩʪʠʛʘ ʜʦ ʠʟʚʦʜʘ, ʯʝ ʥʘʚʠʛʘʮʠʷʪʘ ʥʘ ɽʆʉ ʩʲʟʜʘʚʘ ʥʘʡ-ʩʝʨʠʦʟʥʠ 
ʧʨʦʙʣʝʤʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʦʪ ʫʯʝʥʠʮʠ ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʧʦʪʨʝʙʥʦʩʪʠ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʪʦʚʘ, ʪʦʡ ʧʨʝʜʣʘʛʘ ʨʝʜʠʮʘ ʥʘʩʦʢʠ ʟʘ 
ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʜʦʩʪʲʧʥʘ ʥʘʚʠʛʘʮʠʷ, ʤʥʦʛʦ ʦʪ ʢʦʠʪʦ ʩʘ ʙʘʟʠʨʘʥʠ ʥʘ W3C 
ʥʘʩʦʢʠ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʫʝʙ ʜʦʩʪʲʧʥʦʩʪ (W3C-WAI, 2006b). ɽʪʦ ʥʷʢʦʠ ʦʪ 
ʪʝʟʠ ʧʨʘʢʪʠʯʥʠ ʥʘʩʦʢʠ: 

ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʝ ʣʝʩʥʦ ʟʘ ʧʦʪʨʝʙʠʪʝʣʷ ʜʘ ʢʦʥʪʨʦʣʠʨʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʝʢʨʘʥʘ 
ʥʘ ɽʆʉ. ʊʦʚʘ ʝ ʯʘʩʪʪʘ, ʢʦʷʪʦ ʝ ʘʢʪʠʚʥʘ ʚ ʤʦʤʝʥʪʘ ʠ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʪʦʚʘ ʝ 
ʩʠʥʭʨʦʥ ʩ ʧʦʜʧʦʤʘʛʘʱ ʩʦʬʪʫʝʨ ʠ ʘʫʜʠʦ ʧʦʜʜʨʲʞʢʘ. 

ɼʘ ʩʝ ʦʩʠʛʫʨʠ ʘʜʘʧʪʠʨʘʥʘ ʢʣʘʚʠʘʪʫʨʘ ʠʣʠ ʘʜʘʧʪʠʨʘʥʦ ʨʝʰʝʥʠʝ ʟʘ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʝʡʥʦʩʪʪʘ; 

ʋʧʦʪʨʝʙʷʚʘʥʠʪʝ ʠʢʦʥʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʠʜʨʫʞʝʥʠ ʦʪ ʪʝʢʩʪʦʚʘ 
ʠʥʬʦʨʤʘʮʠʷ ʠʣʠ ʘʣʪʝʨʥʘʪʠʚʝʥ ʪʝʢʩʪ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʦʩʪʲʧʝʥ ʯʨʝʟ 
ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʩʦʬʪʫʝʨ; 

ɼʘ ʩʝ ʦʩʠʛʫʨʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʝʚʦʜ ʥʘ ʨʘʟʣʠʯʥʠ ʪʝʢʩʪʦʚʝ ʯʘʩʪ ʦʪ ɺʆʉ; 

ʁʠʨʧʤʠʛʙʞʥʧʪʫ 

ʀʟʧʦʣʟʚʘʝʤʦʩʪʪʘ ʩʝ ʦʪʥʘʩʷ ʜʦ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʦʪʜʝʣʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʩʲʩ 
ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ ʜʘ ʨʘʟʙʝʨʘʪ ʩʠʩʪʝʤʘʪʘ, ʜʘ ʩʝ ʜʚʠʞʘʪ 
ʧʨʝʟ ʥʝʷ ʠ ʜʘ ʠʤʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʧʦʩʪʠʛʘʪ ʟʘʜʘʯʠʪʝ, ʜʦʨʠ ʠ ʩ ʛʨʝʰʢʠ. 

ʉʧʦʨʝʜ ʘʚʪʦʨʠ ʢʘʪʦ Abowd /2005/ Sharp /2002/ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʝʤ 
ʜʠʟʘʡʥ 

- ʦʧʨʦʩʪʝʥ ʠ ʠʥʪʫʠʪʠʚʝʥ 

- ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʢʦʥʚʝʥʮʠʠ ʠ ʩʪʘʥʜʘʨʪʠ 

- ʛʲʚʢʘʚʘ ʠ ʝʬʝʢʪʠʚʥʘ 

- ʷʩʥʦ ʚ ʧʦʜʪʠʢ ʠ ʜʘʚʘʥʝ ʥʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ 

- ʧʦʣʝʟʥʠ ʟʘ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʠʟʙʷʛʚʘʥʝ ʥʘ ʛʨʝʰʢʠ, ʢʘʢʪʦ ʠ ʧʦʜʢʨʝʧʘ ʟʘ 
ʛʨʝʰʢʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ. 

ʀʥʪʝʨʝʩʥʦ ʠ ʥʘʧʲʣʥʦ ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʝ ʧʨʝʜʣʦʞʝʥʠʝʪʦ ʥʘ ɹʘʨʥʩ ʠ ɺʘʣʪʝʨ 
(2000) , ʢʦʝʪʦ ʝ ʩʚʲʨʟʘʥʦ ʩ ʢʦʥʩʫʣʪʘʮʠʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ  ʫʝʙ ʩʪʨʘʥʠʮʠ ʟʘ 
ʭʦʨʘ ʩ ʦʙʫʯʠʪʝʣʥʠ ʟʘʪʨʫʜʥʝʥʠʷ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʠʣʘʛʘʥʠ ʚ ʧʲʣʥʘ 
ʩʪʝʧʝʥ ʟʘ ɺʆʉ. ʊʝ ʧʨʝʜʣʘʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʛʦʣʝʤʠ ʷʩʥʠ ʙʫʪʦʥʠ, ʢʦʠʪʦ 
ʚʢʣʶʯʚʘʪ ʠʢʦʥʠ, ʢʘʢʪʦ ʠ ʪʝʢʩʪʦʚʠ. ʊʝ ʩʲʱʦ ʪʘʢʘ ʧʨʝʜʣʘʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʠ ʷʩʥʠ ʦʬʦʨʤʣʝʥʠʷ ʥʘ ʩʪʨʘʥʠʮʠ, ʠʟʙʷʛʚʘʥʝ ʥʘ ʩʣʦʞʥʠ ʩʨʝʜʠ, 
ʧʨʦʩʪ ʝʜʥʦʮʚʝʪʝʥ ʬʦʥ ʝ ʜʦʩʪʘʪʲʯʝʥ. ʆʠʛʫʨʷʚʘ ʩʝ ʩʠʤʚʦʣ ʚ ʧʦʜʢʨʝʧʘ ʥʘ 
ʦʙʠʢʥʦʚʝʥʠʷ ʪʝʢʩʪ, ʧʫʩʢʘʥʝʪʦ ʥʘ ʥʘʚʠʛʘʮʠʦʥʥʠ ʢʦʥʪʨʦʣʠ ʜʘ ʝ ʥʘ ʝʜʥʦ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʤʷʩʪʦ ʥʘ ʝʢʨʘʥʘ. 
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ʈʞʩʪʧʦʙʤʡʠʙʯʡʸ 

ʇʝʨʩʦʥʘʣʠʟʘʮʠʷʪʘ ʥʘ ʩʦʬʪʫʝʨʘ ʧʦʟʚʦʣʷʚʘ ʜʘ ʙʲʜʘʪ ʜʠʬʝʨʝʥʮʠʨʘʥʦ 
ʧʨʝʮʠʟʠʨʘʥʠ ʠʟʠʩʢʚʘʥʠʷʪʘ ʠ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʠʥʠʮʠʠʨʘʥʠ ʦʪ 
ʧʦʪʨʝʙʠʪʝʣʷ ʠʣʠ ʢʦʤʧʶʪʲʨʘ.  

ʊʝʟʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʥʘ ɽʆʉ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʫʯʝʥʠʮʠʪʝ ʜʘ ʚʣʠʷʷʪ ʠ 
ʜʘ ʫʧʨʘʚʣʷʚʘʪ ʩʚʦʠʪʝ ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ. (ʄʘʨʪʠʥʝʩ, 2002). ɿʘ ʫʯʝʥʠʮʠʪʝ ʩʲʩ 
ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ ʝ ʚʘʞʥʦ ʩʠʩʪʝʤʘʪʘ ʜʘ ʙʲʜʝ ʘʜʘʧʪʠʨʘʥʘ 
ʢʲʤ ʪʷʭʥʠʪʝ ʟʘʪʨʫʜʥʝʥʠʷ ʠ ʚʠʞʜʘʥʠʷ. ɾʝʣʘʪʝʣʥʦ ʝ ʜʘ ʩʝ ʜʘʜʝ ʚʲʟʤʦʞʥʦʩʪ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʜʘ ʥʘʧʨʘʚʷʪ ʩʚʦʷ ʠʟʙʦʨ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʨʦʛʨʘʤʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ. 

ʊʘʢʘ ʥʘʧʨʠʤʝʨ ʚʭʦʜʲʪ ʠ ʠʟʭʦʜʲʪ ʥʘ ʝʜʥʘ ɽʆʉ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʣʠʯʝʥ 
ʩʧʦʨʝʜ ʨʘʟʣʠʯʥʠʪʝ ʧʦʣʟʚʘʪʝʣʠ ʠ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ. 

ɺʆʉ ʥʘʧʨʠʤʝʨ ʤʦʞʝ ʜʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʩʧʦʨʝʜ ʟʘʪʨʫʜʥʝʥʠʷʪʘ, ʥʷʢʦʠ 
ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ ʜʘ ʧʦʟʚʦʣʷʚʘʪ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʤʝʞʜʫ ʫʯʝʥʠʢ, ʨʦʜʠʪʝʣ ʠ 
ʨʝʩʫʨʩʝʥ ʫʯʠʪʝʣ. 

ʅʬʤʫʡʥʞʝʡʸ ʡ ʅʬʤʫʡʥʧʝʙʤʦʡ ʫʞʮʦʡʣʡ 

ʄʥʦʛʦ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʠʤʘ ʚ ʧʦʣʟʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʫʣʪʠʤʝʜʠʡʥʠ ʠ 
ʤʫʣʪʠʤʦʜʘʣʥʠ ʠʥʪʝʨʬʝʡʩʠ ʟʘ ʫʯʝʥʠʮʠ ʩ ʫʚʨʝʞʜʘʥʝ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ʠ 
ʦʙʫʯʝʥʠʝ. 

Itoh (2002), ʥʘʧʨʠʤʝʨ, ʩʲʦʙʱʘʚʘ, ʯʝ ʭʦʨʘʪʘ ʩ ʘʫʪʠʟʲʤ ʠʤʘʪ ʜʦʙʨʠ ʚʠʟʫʘʣʥʠ 
ʫʤʝʥʠʷ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʯʝ AAC ʩʠʩʪʝʤʠ ʩ ʛʨʘʬʠʯʥʠ ʩʠʤʚʦʣʠ ʩʘ 
ʙʠʣʠ ʠʟʧʦʣʟʚʘʥʠ ʫʩʧʝʰʥʦ ʩ ʜʝʮʘ ʩ ʘʫʪʠʟʲʤ ʚ ʩʧʝʮʠʘʣʥʠ ʫʯʠʣʠʱʘ. ʐʣʦʩʝʨ, 
Belfiore, Nigam Blischak, ʠ Hetzroni, (1995) ʩʘ ʧʦʢʘʟʘʣʠ, ʯʝ ʨʝʯʪʘ ʥʘ ʠʟʭʦʜʥʠ 
ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ, ʫʣʝʩʥʷʚʘʪ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʛʨʘʬʠʯʝʥ ʩʠʤʚʦʣ, 
ʜʦʢʘʪʦ Burkhart (2002) ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʤʥʦʛʦʤʦʜʘʣʥʦʩʪʪʘ (ʥʘʧʨʠʤʝʨ, ʤʠʰʢʘ ʠ 
ʚʭʦʜʝʥ ʧʨʝʢʲʩʚʘʯ ʩ ʘʫʜʠʦ, ʪʝʢʩʪ, ʠ ʛʨʘʬʠʯʝʥ ʠʟʭʦʜ) ʤʦʞʝ ʜʘ ʚ ʧʦʜʢʨʝʧʘ ʥʘ 
ʜʝʮʘʪʘ ʩ ʘʫʪʠʟʲʤ ʯʨʝʟ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʚʲʟʧʨʠʝʤʯʠʚ ʟʘ ʨʘʟʙʠʨʘʥʝ, ʢʦʛʥʠʪʠʚʥʘ 
ʦʙʨʘʙʦʪʢʘ ʠ ʠʟʨʘʟʠʪʝʣʝʥ ʝʟʠʢ, ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʯʫʚʩʪʚʦʪʦ ʟʘ ʙʝʟʩʠʣʠʝ ʠ 
ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ. 

ʉʙʠʛʡʛʙʲʙ ʧʚʬʰʡʫʞʤʦʙ ʨʩʧʜʩʙʥʙ 

Scheib (2005) ʧʦʜʯʝʨʪʘʚʘ ʚʘʞʥʦʩʪʪʘ ʥʘ ʩʲʦʪʥʘʩʷʥʝʪʦ ʥʘ ʦʙʫʯʠʪʝʣʥʠ 
ʧʨʦʛʨʘʤʠ ʟʘ ʜʝʮʘ ʩ ʠʥʪʝʣʝʢʪʫʘʣʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʠ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ ʚ 
ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʦʪʦ ʫʯʠʣʠʱʝ. ʊʷ ʧʦʜʯʝʨʪʘʚʘ, ʯʝ "ʛʲʚʢʘʚʦʪʦ ʨʘʟʙʠʨʘʥʝ ʥʘ 
ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʧʨʦʛʨʘʤʘ ʠ ʫʯʝʙʝʥ ʧʣʘʥ ʠʟʠʩʢʚʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʨʘʟʣʠʯʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʦʪ ʫʯʠʣʠʱʥʠʪʝ ʝʢʠʧʠ ʟʘ ʧʦʜʢʨʝʧʘ ʥʘ ʩʧʝʮʠʘʣʥʠʪʝ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠò.  ʇʦʩʪʝʧʝʥʥʦ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʫʯʠʣʠʱʘʪʘ, 
ʢʘʢʪʦ ʠ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʟʘ ʚʲʟʨʘʩʪʥʠ ʤʦʞʝ ʜʘ ʟʘʧʦʯʥʝ ʜʘ ʩʝ ʦʩʥʦʚʘʚʘ ʦʢʦʣʦ 
ʝʜʥʘ ʨʘʤʢʘ, ʢʘʪʦ: 

- ʢʣʶʯ ʟʘ ʜʦʩʪʲʧ; 

- ʧʘʩʠʚʥʠ ʩʪʠʤʫʣʠ (ʥʘʧʨʠʤʝʨ, ʚʠʜʝʦ ʩʝʢʚʝʥʮʠʠ); 
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- ʧʨʠʯʠʥʘ ʠ ʩʣʝʜʩʪʚʠʝ, ʢʦʦʨʜʠʥʘʮʠʷ; 

- ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʦʜʙʨʘʥʠ ʘʢʘʜʝʤʠʯʥʠʪʝ ʩʨʝʜʠ (ʥʘʧʨ. ʠʟʙʦʨ, 
ʩʲʯʝʪʘʚʘʥʝ, ʩʦʨʪʠʨʘʥʝ, ʫʤʝʥʠʷ ʟʘ ʞʠʚʦʪ); 

- ʘʢʘʜʝʤʠʯʥʠ ʟʥʘʥʠʷ(ʪ.ʝ., ʘʨʠʪʤʝʪʠʯʥʠ ʫʤʝʥʠʷ ʠ ʛʨʘʤʦʪʥʦʩʪʪʘ), 
ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʠ ʦʧʪʠʤʘʣʥʦ ʜʦʩʪʲʧʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʤʘʪʝʨʠʘʣʠ; 

- ʜʘ ʩʝ ʦʩʠʛʫʨʷʪ ʧʦʜʭʦʜʷʱʠ ʤʘʪʝʨʠʘʣʠ, ʟʘ ʜʘ ʧʦʤʘʛʘʪ ʥʘ ʦʙʫʯʘʚʘʱʠʪʝ  
ʧʨʝʜʠ ʚʣʠʟʘʥʝʪʦ. 

ʂʘʪʦ ʚʟʝʤʝʤ ʚ ʧʨʝʜʚʠʜ ʚʩʠʯʢʦ ʢʘʟʘʥʦ ʧʦ-ʛʦʨʝ, ʢʘʢʪʦ ʠ ʨʘʙʦʪʘʪʘ ʥʠ ʧʦ 
ʦʪʜʝʣʥʠʪʝ ʩʣʫʯʘʠ ʠ ʜʦʧʠʪʚʘʥʝ ʜʦ ʨʝʩʫʨʩʥʠʪʝ ʠ ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʠ ʫʯʠʪʝʣʠ ʚ 
ʪʨʠ ʦʙʣʘʩʪʠ ʥʘ ʩʪʨʘʥʘʪʘ /ʉʪʘʨʘ ɿʘʛʦʨʘ, ʍʘʩʢʦʚʦ ʠ ʇʣʦʚʜʠʚ/ ʤʦʞʝʤ ʜʘ 
ʧʨʝʜʣʦʞʠʤ ʠ ʧʨʠʤʝʨʥʘ ʨʘʤʢʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ɽʆʉ ʩʧʦʨʝʜ ʨʘʟʣʠʯʥʠʪʝ 
ʟʘʪʨʫʜʥʝʥʠʷ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ ʚʦʜʝʱʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʟʥʘʚʘʪʝʣʝʥ ʦʧʠʪ. 
ʊʨʠ ʩʘ ʦʩʥʦʚʥʠʪʝ ʢʘʥʘʣʠ ʟʘ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʪʦ ʩʧʦʨʝʜ 
ʩʧʝʮʠʘʣʥʠʪʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚ ʪʝʟʠ ʦʙʣʘʩʪʠ ʥʠʝ ʛʠ ʜʠʬʝʨʝʥʮʠʨʘʭʤʝ 
ʩʧʦʨʝʜ ʜʦʤʠʥʠʨʘʱʠʷ ʟʘ ʩʲʦʪʚʝʪʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʜʝʮʘʪʘ. ʆʩʥʦʚʥʠʪʝ ʢʘʥʘʣʠ 
ʩʧʦʨʝʜ ʢʦʠʪʦ ʚʲʟʧʨʠʝʤʘ ʚʩʝʢʠ ʯʦʚʝʢ ʩʘ: ʧʩʠʭʠʯʥʠ, ʩʝʥʟʦʨʥʠ ʠ ʢʦʛʥʠʪʠʚʥʠ. 
ʆʙʠʢʥʦʚʝʥʦ ʧʨʠ ʚʩʝʢʠ ʯʦʚʝʢ ʩʝ ʥʘʙʣʶʜʚʘʪ ʦʧʨʝʜʝʣʝʥʠ ʜʦʤʠʥʠʨʘʱʠ ʢʘʥʘʣʠ. 
ʉʧʦʨʝʜ ʪʦʚʘ ʥʠʝ ʩʝ ʦʧʠʪʘʭʤʝ ʜʘ ʧʨʝʜʩʪʘʚʠʤ ʩʧʦʨʝʜ ʟʘʪʨʫʜʥʝʥʠʝʪʦ ʠ ʚʦʜʝʱʠʷ 
ʢʘʥʘʣ ʟʘ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʟʥʘʥʠʝ ʟʘ ʜʝʮʘʪʘ ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʧʦʪʨʝʙʥʦʩʪʠ. ʊʘʢʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʩʲʦʙʨʘʟʷʚʘʥʝ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʘʪʘ 
ʧʨʘʢʪʠʢʘ ʧʨʠ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʧʦʤʘʛʘʣʘ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʦʙʫʯʝʥʠʝ ʠ 
ʥʘ ʫʯʝʥʠʮʠ ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ 
ʧʨʠʦʙʱʘʚʘʱʦ /ʚʢʣʶʯʚʘʱʦ/ ʦʙʨʘʟʦʚʘʥʠʝ.  

ʊʘʙʣʠʮʘ.1: ʂʘʥʘʣʠ ʟʘ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ ʦʙʫʯʠʪʝʣʥʘ ʩʨʝʜʘ ʩʧʦʨʝʜ ʛʨʫʧʠ ʜʝʮʘ ʩʲʩ 
ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ. 

ʊʳʪʫʧʸʦʡʞ ʈʪʡʮʡʰʦʡ ʊʞʦʠʧʩʦʡ ʃʧʜʦʡʫʡʛʦʡ 

ɸʫʪʠʩʪʠʯʝʥ ʩʧʝʢʪʲʨ  Õ Õ 

ʎʝʨʝʙʨʘʣʥʘ ʧʘʨʘʣʠʟʘ Õ   

ʉʠʥʜʨʦʤ ʥʘ ɼʘʫʥ Õ Õ Õ 

ʀʥʪʝʣʝʢʪʫʘʣʥʠ ʟʘʪʨʫʜʥʝʥʠʷ Õ Õ Õ 

ʆʙʫʯʠʪʝʣʥʠ ʪʨʫʜʥʦʩʪʠ   Õ 

ɿʨʠʪʝʣʥʠ ʥʘʨʫʰʝʥʠʷ Õ  Õ 

ʉʣʫʭʦʚʠ ʥʘʨʫʰʝʥʠʷ Õ  Õ 

ʇʩʠʭʠʯʥʠ ʩʤʫʱʝʥʠʷ Õ   

ʇʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ ʢʫʣʪʫʨʘ ʩʝ ʦʯʝʨʪʘʚʘ ʠ ʢʘʪʦ ʥʝʦʙʭʦʜʠʤʘ 
ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʛʨʘʮʠʷ ʚ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʱʝʩʪʚʦ. ʊʦʚʘ 
ʧʨʝʚʨʲʱʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʚ ʩʲʱʝʩʪʚʝʥ ʢʦʤʧʦʥʝʥʪ ʥʘ ʧʦʜʢʨʝʧʷʱʘʪʘ 
ʩʨʝʜʘ ʟʘ ʫʯʝʥʠʮʠʪʝ ʩ ʫʤʩʪʚʝʥʘ ʠʟʦʩʪʘʥʘʣʦʩʪ ʠ ʤʥʦʞʝʩʪʚʦ ʫʚʨʝʞʜʘʥʠʷ 
ʨʘʟʧʠʩʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʙʲʜʝʱʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʪʘʟʠ ʧʦʩʦʢʘ. 
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E-LEARNING AS A TOOL FOR INCLUSIVE EDUCATION OF CHILDREN 
WITH MENTAL RETARDATION AND MULTIPLE DISABILITIES 

Kaloyan Damyanov 

National Association of Resource Teachers-Bulgaria 

Abstract: This article provides an overview of the role computer technology can play in 
promoting the education of children with special needs within the regular classroom. For 
example, use of computer technology for word processing, communication, research,and 
multimedia projects can help the students with mental retardation and multiple disabilities 
keep up with their nondisabled peers. Computer technology has also enhanced the 
development of sophisticated devices that can assist the students with more severe 
disabilities in overcoming a wide range of limitations that hinder classroom participationïïfrom 
speech and hearing impairments to blindness and severe physical disabilities. 

Key words: e-learning environment, mental retardation and multiple disabilities, inclusive 
education 
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ʈʝʟʶʤʝ: ʆʩʥʦʚʥʘ ʮʝʣ ʥʘ ʧʫʙʣʠʢʘʮʠʷʪʘ ʝ ʜʘ ʧʨʝʜʩʪʘʚʠ ʝʜʠʥ ʧʦʜʭʦʜ ʟʘ ʩʲʩʪʘʚʷʥʝ ʥʘ 
ʟʘʜʘʯʠ ʧʦ ʩʪʘʪʠʩʪʠʢʘ, ʚ ʢʦʡʪʦ ʫʯʝʥʠʮʠʪʝ ʘʥʘʣʠʟʠʨʘʪ ʨʝʘʣʥʠ ʜʘʥʥʠ ʦʪ ʞʠʚʦʪʘ ʠ 
ʩʠʤʫʣʠʨʘʥʠ ʜʘʥʥʠ ʦʪ ʠʟʫʯʘʚʘʥ ʤʘʪʝʨʠʘʣ ʧʦ ʜʨʫʛʠ ʫʯʝʙʥʠ ʜʠʩʮʠʧʣʠʥʠ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʦʙʫʯʝʥʠʝ, ʩʪʘʪʠʩʪʠʢʘ, ʜʘʥʥʠ, ʟʘʜʘʯʘ, ʜʝʡʥʦʩʪʪʘ ʩʲʩʪʘʚʷʥʝ ʥʘ 

ʟʘʜʘʯʠ ʧʦ ʩʪʘʪʠʩʪʠʢʘ. 

1. ɻʳʛʞʝʞʦʡʞ 

ɺ ʩʲʚʨʝʤʝʥʥʘʪʘ ʝʧʦʭʘ ʥʘ ʙʲʨʟ ʪʝʭʥʦʣʦʛʠʯʝʥ ʧʨʦʛʨʝʩ ʦʪ ʧʲʨʚʦʩʪʝʧʝʥʥʦ 
ʟʥʘʯʝʥʠʝ ʟʘ ʦʙʱʝʩʪʚʦʪʦ ʝ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʨʝʜʠʮʘ ʥʘʫʯʥʠ ʧʨʦʙʣʝʤʠ, ʢʦʠʪʦ ʠʤʘʪ 
ʚʘʞʥʠ ʥʨʘʚʩʪʚʝʥʠ, ʧʦʣʠʪʠʯʝʩʢʠ ʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʠʟʤʝʨʝʥʠʷ. ʊʘʢʠʚʘ ʩʘ 
ʥʘʧʨʠʤʝʨ ʟʘʤʲʨʩʷʚʘʥʝʪʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʪʦʚʘ ʧʨʦʤʝʥʠ ʥʘ 
ʢʣʠʤʘʪʘ, ʪʲʨʩʝʥʝʪʦ ʥʘ ʥʦʚʠ ʝʥʝʨʛʠʡʥʠ ʠʟʪʦʯʥʠʮʠ, ʙʦʨʙʘʪʘ ʩʨʝʱʫ 
ʥʘʨʢʦʤʘʥʠʷʪʘ ʠ ʪʶʪʶʥʦʧʫʰʝʥʝʪʦ, ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʛʝʥʝʪʠʯʥʦ ʤʦʜʠʬʠʮʠʨʘʥʠ 
ʭʨʘʥʠʪʝʣʥʠ ʧʨʦʜʫʢʪʠ, ʟʜʨʘʚʦʩʣʦʚʥʦʪʦ ʭʨʘʥʝʥʝ, ʠ ʤʥʦʛʦ ʜʨʫʛʠ. 

ɼʠʥʘʤʠʯʥʠʪʝ ʩʦʮʠʘʣʥʠ ʧʨʦʤʝʥʠ ʠ ʦʩʦʙʝʥʦ ʫʩʢʦʨʝʥʦʪʦ ʪʝʭʥʦʣʦʛʠʯʥʦ 
ʨʘʟʚʠʪʠʝ ʝʞʝʜʥʝʚʥʦ ʧʦʩʪʘʚʷʪ ʚʩʝʢʠ ʯʦʚʝʢ ʧʨʝʜ ʠʟʧʠʪʘʥʠʝʪʦ ʜʘ ʩʝ ʩʧʨʘʚʠ ʩ 
ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯʠ, ʥʝʧʦʟʥʘʪʠ ʟʘ ʥʝʛʦʚʠʪʝ ʧʨʝʜʰʝʩʪʚʝʥʠʮʠ ʦʪ ʧʨʝʜʠʰʥʠʪʝ 
ʧʦʢʦʣʝʥʠʷ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʥʦʚʦʪʦ ʧʦʢʦʣʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʫʩʚʦʠ ʫʤʝʥʠʷ ʠ 
ʩʨʲʯʥʦʩʪʠ ʦʪ ʥʦʚ ʪʠʧ, ʜʘ ʙʲʜʝ ʘʜʘʧʪʠʚʥʦ ʠ ʛʲʚʢʘʚʦ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ 
ʥʝʧʨʝʢʲʩʥʘʪʦ ʧʨʦʤʝʥʷʱʘʪʘ ʩʝ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ, ʜʘ ʙʲʜʝ ʧʦʜʛʦʪʚʝʥʦ ʥʝ ʩʘʤʦ ʟʘ 
ʝʜʥʘ, ʘ ʟʘ ʤʥʦʛʦ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʜʝʡʥʦʩʪʠ. 

ʈʘʞʜʘʪ ʩʝ ʥʦʚʠ ʠʜʝʠ [15], ʥʦ ʥʘʡ-ʚʝʯʝ ʩʝ ʚʲʟʨʘʞʜʘʪ ʠ ʜʦʨʘʟʚʠʚʘʪ ʚ 
ʩʲʟʚʫʯʠʝ ʩ ʥʦʚʠʪʝ ʫʩʣʦʚʠʷ ʤʝʪʦʜʠʯʝʩʢʠ ʧʦʜʭʦʜʠ ʢʘʪʦ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʢʠʷʪ ʩ 
ʥʝʛʦʚʠʪʝ ʧʨʦʷʚʣʝʥʠʷ: ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠ ʧʨʦʙʣʝʤʝʥ ʧʦʜʭʦʜ, ʫʯʝʥʝ ʯʨʝʟ 
ʧʨʘʚʝʥʝ ʠ ʧʨ.[18] 

ʊʘʢʘ ʥʘ ʩʲʩʪʦʷʣʘʪʘ ʩʝ ʧʨʝʜʠ ʧʦʚʝʯʝ ʦʪ ʜʝʩʝʪ ʛʦʜʠʥʠ 46 ʩʝʩʠʷ ʥʘ 
ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʦʙʨʘʟʦʚʘʥʠʝ /5-8 ʩʝʧʪʝʤʚʨʠ 2001 ʛ./ 
ʦʨʛʘʥʠʟʠʨʘʥʘ ʦʪ ʄʝʞʜʫʥʘʨʦʜʥʦʪʦ ʙʶʨʦ ʧʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ɾʝʥʝʚʘ [13], ʝʜʠʥ ʦʪ 
ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʜʠʩʢʫʩʠʷʪʘ, ɸʥʜʨʝ ɾʦʨʜʘʥ, ʦʙʦʙʱʘʚʘ: ñʇʨʝʧʦʜʘʜʝʥʠʪʝ ʚ 
ʫʯʠʣʠʱʝʪʦ ʟʥʘʥʠʷ ʩʝ ʟʘʙʨʘʚʷʪ ʟʘ ʥʷʢʦʣʢʦ ʩʝʜʤʠʮʠ. ʊʦʚʘ ʝ ʩʘʤʦ ʚʠʜʠʤʠʷʪ 
ʩʠʤʧʪʦʤ ʥʘ ʝʜʥʦ ʜʲʣʙʦʢʦ ʟʘʙʦʣʷʚʘʥʝ, ʢʦʝʪʦ ʩʝ ʢʦʨʝʥʠ ʚ ʜʦʩʝʛʘʰʥʠʪʝ 
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ʧʨʦʛʨʘʤʠ ʟʘ ʦʙʫʯʝʥʠʝ. ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʥʘʫʯʥʠʪʝ ʜʠʩʮʠʧʣʠʥʠ ʚʝʯʝ ʥʝ ʝ ʧʨʠʛʦʜʥʦ 
ʟʘ ʦʙʱʝʩʪʚʦʪʦ, ʟʘ ʢʦʝʪʦ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʧʦʜʛʦʪʚʷ ʛʨʘʞʜʘʥʠ.ò 

ʂʣʶʯʦʚʠʪʝ ʧʦʥʷʪʠʷ ʦʢʦʣʦ ʢʦʠʪʦ ʩʝ ʛʨʘʜʠ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʩʘ: 
ʛʨʘʤʦʪʥʦʩʪ ï ʝʟʠʢʦʚʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʘ, ʧʨʠʨʦʜʦʥʘʫʯʥʘ; ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ; 
ʘʢʪʠʚʥʦ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦ ʦʙʫʯʝʥʠʝ, ʦʙʫʯʝʥʠʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ.[13] 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʛʨʘʤʦʪʥʦʩʪ ʝ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʫʯʝʥʠʢʘ ʜʘ ʬʦʨʤʫʣʠʨʘ, 
ʠʟʧʦʣʟʚʘ ʠ ʪʲʣʢʫʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʧʦʟʥʘʥʠʝ ʚ ʤʥʦʛʦʦʙʨʘʟʠʝ ʦʪ ʩʠʪʫʘʮʠʠ. ʊʷ 
ʚʢʣʶʯʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʤʠʩʣʝʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʢʦʥʮʝʧʮʠʠ, 
ʧʨʦʮʝʜʫʨʠ, ʬʘʢʪʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʦʧʠʩʚʘʥʝ, ʦʙʷʩʥʷʚʘʥʝ ʠ ʠʟʢʘʟʚʘʥʝ ʥʘ ʭʠʧʦʪʝʟʠ 
ʟʘ ʧʨʦʮʝʩʠ ʠ ʷʚʣʝʥʠʷ. ʇʦʟʚʦʣʷʚʘ ʥʘ ʫʯʝʥʠʢʘ ʜʘ ʦʩʤʠʩʣʠ ʨʦʣʷʪʘ ʥʘ 
ʤʘʪʝʤʘʪʠʢʘʪʘ ʚ ʩʲʚʨʝʤʝʥʥʠʷ ʩʚʷʪ, ʜʘ ʬʦʨʤʫʣʠʨʘ ʘʨʛʫʤʝʥʪʠʨʘʥʠ ʪʚʲʨʜʝʥʠʷ ʠ 
ʜʘ ʠʟʧʦʣʟʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʧʦʟʥʘʥʠʝ ʧʦ ʥʘʯʠʥ, ʢʦʡʪʦ ʦʪʛʦʚʘʨʷ ʥʘ 
ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʝʥ ʠ ʘʢʪʠʚʝʥ ʛʨʘʞʜʘʥʠʥ.[14] 

ʇʨʦʙʣʝʤʲʪ ʟʘ ʪʨʝʚʦʞʥʦʪʦ ʥʘʤʘʣʝʥʠʝ ʥʘ ʛʨʘʤʦʪʥʦʩʪʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ 
ʙʫʜʠ ʪʨʝʚʦʛʘ. ʂʣʶʯʦʚʠʪʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʚʩʲʱʥʦʩʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 
ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʫʤʝʥʠʷ ʚ ʨʘʟʣʠʯʥʠʪʝ ʦʙʣʘʩʪʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʚʝʯʝ ʩʘ 
ʥʘʤʝʨʠʣʠ ʤʷʩʪʦ ʚ ʥʦʨʤʘʪʠʚʥʘʪʘ ʙʘʟʘ ʠ ʫʯʝʙʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ. 

ɺ ʧʨʦʝʢʪʠʪʝ ʥʘ ʥʦʚʠʪʝ ʫʯʝʙʥʠ ʧʨʦʛʨʘʤʠ ʦʱʝ ʦʪ ʧʝʪʠ ʢʣʘʩ ʩʘ ʚʢʣʶʯʝʥʠ 
ʚʲʧʨʦʩʠ ʦʪ ʩʪʦʭʘʩʪʠʢʘʪʘ. ʉʧʦʨʝʜ ʥʘʩ ʩʪʘʪʠʩʪʠʯʝʩʢʦʪʦ ʤʠʩʣʝʥʝ ʝ ʚʘʞʥʦ ʟʘ 
ʩʲʚʨʝʤʝʥʥʠʷ ʛʨʘʞʜʘʥʠʥ ʟʘ ʜʘ ʤʫ ʦʩʠʛʫʨʠ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʫʧʨʘʞʥʠ ʧʨʘʚʦʪʦ ʩʠ 
ʥʘ ʠʟʙʦʨ. ɽʜʥʦ ʦʪ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʪʦʚʘ ʝ ʠʤʝʥʥʦ ʩʪʘʪʠʩʪʠʢʘʪʘ, ʨʘʟʙʠʨʘʥʘ ʢʘʪʦ 
ʥʘʫʢʘ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʟʥʘʥʠʷ ʦʪ ʜʘʥʥʠ ʠ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪʦʪʦ ʠ 
ʨʘʟʰʠʨʷʚʘʱʦʪʦ ʩʝ ʷʜʨʦ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʥʘʥʠʷ, ʚ ʥʘʡ-ʪʷʩʥʘ ʚʨʲʟʢʘ ʩ ʪʝʟʠ ʦʪ 
ʦʙʣʘʩʪʪʘ ʥʘ ʚʝʨʦʷʪʥʦʩʪʠʪʝ, ʘ ʥʘʧʦʩʣʝʜʲʢ ʚʩʝ ʧʦʚʝʯʝ ʠ ʩ ʪʝʟʠ ʦʪ ʢʦʤʧʶʪʲʨʥʠʪʝ 
ʥʘʫʢʠ. 

ɿʘ ʜʘ ʙʲʜʘʪ ʧʨʘʚʠʣʥʦ ʠʟʧʦʣʟʚʘʥʠ ʜʘʥʥʠʪʝ, ʩ ʮʝʣ ʠʟʚʣʠʯʘʥʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʠ ʟʥʘʥʠʷ, ʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʠ ʥʘ ʙʘʟʘ ʥʘ ʷʩʥʘ ʯʠʩʣʝʥʘ 
/ʢʦʣʠʯʝʩʪʚʝʥʘ/ ʘʨʛʫʤʝʥʪʘʮʠʷ ʯʦʚʝʢ ʙʠ ʤʦʛʲʣ ʜʘ ʦʙʷʩʥʠ ʢʦʥʢʨʝʪʥʠ ʜʝʡʩʪʚʠʷ ʠ 
ʤʝʨʢʠ ʠ ʜʘ ʧʨʘʚʠ ʧʨʦʛʥʦʟʠ ʟʘ ʙʲʜʝʱʦʪʦ ʨʘʟʚʠʪʠʝ.[1] 

ʆʩʚʝʥ ʪʦʚʘ ʩʪʘʪʠʩʪʠʢʘʪʘ ʝ ʥʝʦʙʭʦʜʠʤ, ʘ ʯʝʩʪʦ ʠ ʥʝʟʘʤʝʥʠʤ ʠʥʩʪʨʫʤʝʥʪ ʚ 
ʧʨʠʣʦʞʝʥʠʷʪʘ. ɿʥʘʯʠʪʝʣʝʥ ʙʨʦʡ ʩʧʝʮʠʘʣʠʩʪʠ ï ʠʥʞʝʥʝʨʠ, ʠʢʦʥʦʤʠʩʪʠ, 
ʙʠʦʣʦʟʠ, ʤʝʜʠʮʠ, ʭʠʤʠʮʠ, ʧʝʜʘʛʦʟʠ, ʩʦʮʠʦʣʦʟʠ ʠ ʜʨ. ʠʟʧʦʣʟʚʘʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 
ʚ ʩʚʦʷʪʘ ʜʝʡʥʦʩʪ  ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ. ʆʪ ʪʫʢ ʧʨʦʠʟʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʥʝ 
ʩʘʤʦ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʩʘʤʘʪʘ ʪʝʦʨʠʷ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʩ ʥʝʡʥʠʪʝ ʦʩʥʦʚʥʠ ʠʜʝʠ ʠ 
ʨʝʟʫʣʪʘʪʠ ʜʘ ʙʲʜʘʪ ʟʘʧʦʟʥʘʪʠ ʧʦʚʝʯʝ ʭʦʨʘ ʩ ʦʛʣʝʜ ʧʨʘʚʠʣʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʪʝʟʠ ʨʝʟʫʣʪʘʪʠ ʚ ʧʨʘʢʪʠʢʘʪʘ.   

2. ʆʞʧʚʮʧʝʡʥʧʪʫ ʧʫ ʡʠʬʰʙʛʙʦʞ ʦʙ ʪʫʙʫʡʪʫʡʣʙ ʛ ʬʰʡʤʡʲʞ    

ɿʘʱʦ ʚ ʫʯʠʣʠʱʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʫʯʘʚʘʪ ʠ ʝʣʝʤʝʥʪʠ ʦʪ ʩʪʘʪʠʩʪʠʢʘʪʘ?  
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ʇʲʨʚʦ, ʯʨʝʟ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʩʪʘʪʠʩʪʠʢʘ ʙʠʭʘ ʩʝ ʧʦʩʪʠʛʥʘʣʠ ʦʥʝʟʠ ʮʝʣʠ, 
ʢʦʠʪʦ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʤʘʪʝʤʘʪʠʢʘʪʘ ʚʲʦʙʱʝ, ʘ ʠʤʝʥʥʦ: ʩʲʟʜʘʚʘʥʝ ʫ ʫʯʝʥʠʮʠʪʝ ʥʘ 
ʥʘʚʠʮʠ ʟʘ ʷʩʥʦ ʣʦʛʠʯʝʩʢʦ ʤʠʩʣʝʥʝ ʠ ʟʘ ʠʟʨʘʟʷʚʘʥʝ ʥʘ ʪʦʚʘ ʤʠʩʣʝʥʝ, ʧʠʩʤʝʥʦ ʠ 
ʫʩʪʥʦ, ʯʨʝʟ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʠ ʧʦʥʷʪʠʷ. ʀʤʘ ʦʙʘʯʝ ʚʘʞʥʠ ʠ ʩʧʝʮʠʬʠʯʥʠ ʮʝʣʠ, 
ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ ʩʘʤʦ ʯʨʝʟ ʚʲʚʝʞʜʘʥʝ ʥʘ ʝʣʝʤʝʥʪʠ ʦʪ 
ʩʪʘʪʠʩʪʠʢʘʪʘ. ʀʤʘʤʝ ʚ ʧʨʝʜʚʠʜ ʩʣʝʜʥʦʪʦ: ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʜʝʮʘʪʘ ʩ ʦʩʥʦʚʥʠ 
ʠʜʝʠ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʩʪʘʪʠʩʪʠʢʘ; ʜʘ ʫʤʝʷʪ ʜʘ ʨʘʙʦʪʷʪ ʩ ʝʤʧʠʨʠʯʥʠ ʜʘʥʥʠ ʠ 
ʜʘ ʧʨʘʚʷʪ ʩʲʦʪʚʝʪʥʠʪʝ ʠʟʚʦʜʠ; ʩ ʧʦʜʭʦʜʷʱʠ ʧʨʠʤʝʨʠ ʜʘ ʨʘʟʙʝʨʘʪ ʢʘʢ ʩʝ 
ʧʦʩʪʨʦʷʚʘʪ ʤʦʜʝʣʠ ʥʘ ʩʠʪʫʘʮʠʠ ʦʪ ʨʝʘʣʥʠʷ ʞʠʚʦʪ ʠ ʢʘʢ ʪʝʟʠ ʤʦʜʝʣʠ ʤʦʛʘʪ ʜʘ 
ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʦ-ʥʘʪʘʪʲʢ ʧʨʠ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ.  

ɼʘ ʦʪʙʝʣʝʞʠʤ ʦʱʝ ʩʣʝʜʥʠʷʪ ʚʘʞʝʥ ʘʩʧʝʢʪ. ʊʲʡ ʢʘʪʦ ʧʦʟʥʘʚʘʥʝʪʦ ʥʘ 
ʝʣʝʤʝʥʪʠ ʦʪ ʩʪʘʪʠʩʪʠʢʘʪʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʘʚʠʣʝʥ ʠ ʨʝʘʣʝʥ ʧʦʛʣʝʜ ʚʲʨʭʫ 
ʩʚʝʪʘ, ʚ ʢʦʡʪʦ ʞʠʚʝʝʤ, ʪʦʚa ʚ ʢʨʘʡʥʘ ʩʤʝʪʢʘ ʩʝ ʦʪʨʘʟʷʚʘ ʙʣʘʛʦʧʨʠʷʪʥʦ ʧʨʠ 
ʬʦʨʤʠʨʘʥʝ ʥʘ ʭʘʨʘʢʪʝʨʘ ʥʘ ʤʣʘʜʠʷ ʯʦʚʝʢ. ʗʩʥʦ ʝ ʩʲʱʦ, ʯʝ ʥʘʚʨʝʤʝʥʥʦʪʦ 
ʦʙʫʯʝʥʠʝ ʧʦ ʩʪʘʪʠʩʪʠʢʘ ʠʤʘ ʟʘ ʚʩʝʢʠ ʯʦʚʝʢ ʦʙʱʦʢʫʣʪʫʨʥʦ ʟʥʘʯʝʥʠʝ ʦʪ ʛʣʝʜʥʘ 
ʪʦʯʢʘ ʥʘ ʧʲʣʥʦʪʘʪʘ ʥʘ ʥʝʛʦʚʠʪʝ ʟʥʘʥʠʷ ʠ ʦʬʦʨʤʷʥʝʪʦ ʥʘ ʧʨʘʚʠʣʝʥ ʤʠʨʦʛʣʝʜ. 
ʇʦ ʪʘʢʲʚ ʥʘʯʠʥ ʩʪʘʪʠʩʪʠʢʘʪʘ ʥʝ ʩʘʤʦ ʧʦʤʘʛʘ ʧʨʠ ʦʧʦʟʥʘʚʘʥʝ ʥʘ ʟʘʦʙʠʢʘʣʷʱʠʷ 
ʥʠ ʩʚʷʪ, ʪ.ʝ. ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʫʟʥʘʝ ʥʝʱʦ ʥʦʚʦ ʟʘ ʩʚʝʪʘ ʯʨʝʟ ʦʧʠʪʘ, ʥʦ 
ʥʝʡʥʠʪʝ ʠʜʝʠ ʠ ʧʦʩʪʘʥʦʚʢʠ ʩʘ ʩʲʱʝʩʪʚʝʥʠ ʟʘ ʥʘʩ ʜʘ ʩʠ ʩʲʟʜʘʜʝʤ ʧʨʘʚʠʣʥʘ 
ʥʘʫʯʥʦʦʙʦʩʥʦʚʘʥʘ ʢʘʨʪʠʥʘ ʥʘ ʪʦʟʠ ʩʚʷʪ.  

ʇʦʟʥʘʥʠʷʪʘ ʧʦ ʩʪʘʪʠʩʪʠʢʘ ʙʠʭʘ ʙʠʣʠ ʦʪ ʧʦʣʟʘ ʠ ʟʘ ʦʥʝʟʠ ʫʯʝʥʠʮʠ, ʢʦʠʪʦ 
ʩʣʝʜ ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʫʯʠʣʠʱʝ ʩʝ ʚʢʣʶʯʚʘʪ ʧʨʷʢʦ ʚ ʤʘʪʝʨʠʘʣʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ 
ʠʣʠ ʚ ʨʘʟʣʠʯʥʠ ʩʬʝʨʠ ʥʘ ʦʙʩʣʫʞʚʘʥʝʪʦ. ɺʲʚ ʚʨʲʟʢʘ ʩ ʪʦʚʘ, ʧʲʢ ʠ ʠʟʦʙʱʦ ʜʘ 
ʧʦʜʯʝʨʪʘʝʤ ʩʧʝʮʠʘʣʥʦ, ʯʝ ʠ ʫ ʥʘʩ ʩʪʘʪʠʩʪʠʢʘʪʘ ʧʨʠʜʦʙʠʚʘ ʦʩʦʙʝʥʘ ʘʢʪʫʘʣʥʦʩʪ 
ʧʨʝʜʚʠʜ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʧʨʠʣʘʛʘʥʝ ʥʘ ʪ.ʥ. ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ ʟʘ ʢʦʥʪʨʦʣ 
ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʤʘʩʦʚʘʪʘ ʧʨʦʤʠʰʣʝʥʘ ʧʨʦʜʫʢʮʠʷ.[19] 

3. ʈʩʞʝʥʞʫʳʫ ʪʫʙʫʡʪʫʡʣʙ ʛ ʬʰʡʤʡʲʞ 

ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ, ʦʙʘʯʝ, ʥʝʢʘ ʧʦʛʣʝʜʥʝʤ ʢʲʤ ʩʪʘʪʠʩʪʠʢʘʪʘ: ʟʘʱʦ ʝ ʪʨʫʜʥʦ 
ʜʘ ʩʝ ʥʘʫʯʠ. ʋʯʝʥʠʮʠʪʝ ʦʙʠʢʥʦʚʝʥʦ ʠʟʫʯʘʚʘʪ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪ, 
ʟʘʱʦʪʦ ʝ ʚʢʣʶʯʝʥʘ ʚ ʯʘʩʦʚʝʪʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ. ʉʪʘʪʠʩʪʠʢʘʪʘ ʝ ʩʤʝʩ ʦʪ 
ʢʦʣʠʯʝʩʪʚʝʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʫʤʝʥʠʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʪʝʨʤʠʥʦʣʦʛʠʷ ʝ 
ʝʜʥʦʚʨʝʤʝʥʥʦ ʥʝʷʩʥʘ ʠ ʩʧʝʮʠʬʠʯʥʘ. ʅʝ ʝ ʷʩʥʦ ʢʦʠ ʩʘ ʧʨʘʚʠʣʥʠʪʝ ʠ ʛʨʝʰʥʠ 
ʦʪʛʦʚʦʨʠ. ʊʨʫʜʥʦ ʝ ʜʘ ʩʝ ʧʦʣʫʯʘʪ ʨʝʩʫʨʩʠ, ʩ ʨʝʘʣʥʠ ʜʘʥʥʠ ʚ ʩʤʠʩʣʝʥʠ 
ʢʦʥʪʝʢʩʪʠ. ɽʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʧʨʦʮʝʜʫʨʠ, ʧʨʦʚʝʨʢʘ ʥʘ ʭʠʧʦʪʝʟʠ ʥʝ ʝ 
ʜʦʩʪʘʪʲʯʥʦ ʠʥʪʫʠʪʠʚʥʘ ʟʘ ʫʯʝʥʠʮʠʪʝ. 

ʉʪʘʪʠʩʪʠʢʘʪʘ ʝ ʚʢʣʶʯʝʥʘ ʢʲʤ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʟʘ ʩʨʝʜʥʠʷ 
ʢʫʨʩ ʥʘ ʦʙʫʯʝʥʠʝ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ, ʪ.ʝ. ʝ ʩʨʘʚʥʠʪʝʣʥʦ 
ʩʢʦʨʦʰʥʦ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʤʘʪʝʨʠʘʣʠ ʩʘ ʤʘʣʢʦ, ʤʘʢʘʨ ʯʝ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 
ʛʦʜʠʥʠ ʪʝ ʩʝ ʫʚʝʣʠʯʘʚʘʪ. ʊʝʭʥʦʣʦʛʠʷʪʘ ʚʠʥʘʛʠ ʥʘʧʨʝʜʚʘ ʠ ʠʟʠʩʢʚʘ 
ʘʢʪʫʘʣʠʟʠʨʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ ʠ ʧʦʜʭʦʜʠʪʝ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ. 
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ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʩʪʘʪʠʩʪʠʢʘʪʘ ʝ ʬʘʥʪʘʩʪʠʯʥʘ ʟʘ ʧʨʝʧʦʜʘʚʘʥʝ, ʪʷ ʝ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʨʠʣʦʞʠʤʘ ʢʲʤ ʞʠʚʦʪʘ. ʀʟʫʯʘʚʘʥʝʪʦ ʥʘ ʩʪʘʪʠʩʪʠʢʘ ʧʦʟʚʦʣʷʚʘ 
ʚ ʢʣʘʩ ʦʙʩʲʞʜʘʥʠʷ ʠ ʜʝʙʘʪʠ. ʇʨʦʫʯʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʟʘ ʜʘʜʝʥʦ ʷʚʣʝʥʠʝ ʠʣʠ 
ʧʨʦʮʝʩ, ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʧʨʦʤʝʥʠ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʭʦʨʘʪʘ ʛʣʝʜʘʪ ʥʘ 
ʩʚʝʪʘ.[16] 

4. ɽʞʢʦʧʪʫʫʙ ʪʳʪʫʙʛʸʦʞ ʦʙ ʠʙʝʙʰʡ ʨʧ ʪʫʙʫʡʪʫʡʣʙ ʡ ʫʛʧʩʰʞʪʫʛʧʫʧ 

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʦʩʥʦʚʥʘ ʜʝʡʥʦʩʪ ʝ ʨʝʰʘʚʘʥʝʪʦ 
ʥʘ ʟʘʜʘʯʠ. ʈʝʜʠʮʘ ʘʚʪʦʨʠ ʦʙʦʩʥʦʚʘʚʘʪ ʚ ʩʚʦʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʪʝʟʘʪʘ, ʯʝ 
ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʟʘʜʘʯʠ ʠʤʘ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʫʤʝʥʠʷʪʘ 
ʥʘ ʫʯʝʥʠʮʠʪʝ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ. 

ɼʦʢʘʪʦ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʘ, ʥʘʡ-ʦʙʱʦ ʢʘʟʘʥʦ, ʝ Ăʢʦʤʙʠʥʠʨʘʥʝ ʥʘ 
ʫʩʣʦʚʠʷ, ʧʨʦʠʟʪʠʯʘʱʠ ʦʪ ʩʪʨʫʢʪʫʨʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʟʘʜʘʯʘʪʘ, ʩʚʲʨʟʚʘʥʝ ʥʘ 
ʪʝʟʠ ʫʩʣʦʚʠʷ ʚ ʜʝʜʫʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʪʲʨʩʝʥʠʷ ʨʝʟʫʣʪʘʪ, ʪ.ʝ. 
ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʨʝʰʝʥʠʝò, ʪʦ ʧʨʠ ʩʲʩʪʘʚʷʥʝ ʥʘ ʟʘʜʘʯʘ, ʤʘʢʘʨ ʯʝ ʩʝ 
ʨʝʘʣʠʟʠʨʘʪ ʘʥʘʣʦʛʠʯʥʠ ʝʪʘʧʠ, ʠʤʘ Ăʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʚʦʙʦʜʥʦ ʠʟʙʠʨʘʥʝ ʥʘ 
ʩʪʨʫʢʪʫʨʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠ ʧʲʪʠʱʘʪʘ ʟʘ ʪʷʭʥʦʪʦ ʩʲʯʝʪʘʚʘʥʝ. ʉʣʝʜʦʚʘʪʝʣʥʦ 
ʩʲʩʪʘʚʷʥʝʪʦʥʘ ʟʘʜʘʯʠ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʧʦʜʭʦʜʷʱʘ ʜʝʡʥʦʩʪ ʚ 
ʦʙʫʯʝʥʠʝʪʦ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠò [15]. 

ʆʪ ʧʨʦʫʯʚʘʥʝʪʦ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʘʪʘ ʪʝʤʘʪʠʢʘ ʥʘ ʮʠʪʠʨʘʥʠʪʝ ʧʫʙʣʠʢʘʮʠʠ 
ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʠʟʚʦʜ, ʯʝ ʢʦʥʩʪʨʫʠʨʘʥʝʪʦ ʥʘ ʟʘʜʘʯʠ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ 
ʢʘʪʦ ʧʦʜʭʦʜʷʱʘ ʜʝʡʥʦʩʪ ʚ ʦʙʫʯʝʥʠʝʪʦ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʘʜʘʯʠ. 
Ăʋʯʝʥʠʮʠʪʝ, ʢʦʠʪʦ ʠʤʘʪ ʦʧʠʪ ʚ ʩʲʟʜʘʚʘʥʝ ʠ ʨʝʰʘʚʘʥʝ ʥʘ ʩʦʙʩʪʚʝʥʠ ʟʘʜʘʯʠ, 
ʩʚʲʨʟʘʥʠ ʩ ʦʧʨʝʜʝʣʝʥʘ ʩʠʪʫʘʮʠʷ, ʩʝ ʩʧʨʘʚʷʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʜʦʙʨʝ ʩ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʪʝʩʪʦʚʝ ʠ ʢʨʠʪʝʨʠʘʣʥʠ ʟʘʜʘʯʠ, ʦʪʢʦʣʢʦʪʦ ʜʨʫʛʠʪʝ ʫʯʝʥʠʮʠ, 
ʢʦʠʪʦ ʩʘʤʦ ʨʝʰʘʚʘʪ ʛʦʪʦʚʠ ʟʘʜʘʯʠ ʦʪ ʫʯʝʙʥʠʮʠʪʝò [6, 12].[8] 

ɿʘʩʣʫʞʘʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ ʦʱʝ, ʯʝ ʯʨʝʟ ʦʪʢʨʠʚʘʥʝ ʥʘ ʥʦʚʠ ʟʘʜʘʯʠ ʩʝ 
ʦʩʲʱʝʩʪʚʷʚʘ ʚ ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʪʚʦʨʯʝʩʢʘʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʘʢʪʠʚʥʦʩʪ ʦʪ 
ʩʪʨʘʥʘ ʥʘ ʫʯʝʥʠʮʠʪʝ. 

ʑʝ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʗ.ʅ.ʇʦʥʦʤʘʨʴʦʚ [10] ʨʘʟʛʣʝʞʜʘ ʝʤʦʮʠʦʥʘʣʥʠʪʝ 
ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʪʚʦʨʯʝʩʢʦʪʦ ʤʠʩʣʝʥʝ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

ñʊʚʦʨʯʝʩʪʚʦʪʦ ʝ ʚʠʩʰʘ ʬʦʨʤʘ ʥʘ ʯʦʚʝʰʢʘʪʘ ʜʝʡʥʦʩʪ, ʩʚʲʨʟʘʥʘ ʩ 
ʦʪʢʨʠʚʘʪʝʣʩʪʚʦ, ʩ ʨʘʞʜʘʥʝ ʥʘ ʥʝʱʦ ʥʦʚʦ, ʜʦʢʦʣʢʦʪʦ ʪʦ ʝ ʘʥʪʠʧʦʜ ʥʘ ʰʘʙʣʦʥʘ, 
ʥʘ ʩʪʝʨʝʦʪʠʧʥʘʪʘ ʜʝʡʥʦʩʪ ʠ ʥʝ ʧʦʚʪʘʨʷ ʠʟʚʝʩʪʥʦʪʦ ʧʦ-ʨʘʥʦò. ʊʦ ʝ ñʦʨʠʛʠʥʘʣʥʦ 
ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʚʝʯʝ ʦʪʢʨʠʪʦʪʦ. ʊʚʦʨʯʝʩʪʚʦʪʦ ʩʝ ʧʨʦʷʚʷʚʘ ʠ ʪʘʤ, ʢʲʜʝʪʦ ʠʤʘ 
ʨʘʟʚʠʪʠʝ ʦʪ ʥʠʩʰʝʪʦ ʢʲʤ ʚʠʩʰʝʪʦ.ò[7] 

ʂʘʪʦ ʚʠʩʰʘ ʬʦʨʤʘ ʥʘ ʯʦʚʝʰʢʘʪʘ ʜʝʡʥʦʩʪ ʪʦ ʠʟʠʩʢʚʘ ʠ ʝ ʩʚʲʨʟʘʥʦ ʩ 
ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʜʲʣʛʘ ʧʦʜʛʦʪʦʚʢʘ, ʝʨʫʜʠʮʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʥʦʩʪ ʠ 
ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ, ʚʠʩʦʢʦ ʠʥʪʝʣʝʢʪʫʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ, ʦʨʛʠʥʘʣʥʦ ʤʠʩʣʝʥʝ, 
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ʚʲʦʙʨʘʞʝʥʠʝ, ʤʦʪʠʚʠ, ʠʥʪʝʨʝʩʠ, ʚʲʟʧʨʠʷʪʠʷ, ñʥʝʩʪʠʭʚʘʱʘ ʣʶʙʦʟʥʘʪʝʣʥʦʩʪò, 
ʝʤʦʮʠʠ, ʚʦʣʝʚʠ ʜʝʡʩʪʚʠʷ ʠ ʪ.ʥ. 

ʅʘʰʠ̫ʪ ʫʯʝʥ ɻ.ʇʠʨʴʦʚ [11], ʠʟʷʩʥʷʚʘʡʢʠ ʩʲʱʥʦʩʪʪʘ ʥʘ ʪʚʦʨʯʝʩʢʘʪʘ ʜʝʡʥʦʩʪ 
ʢʘʪʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʝʱʦ ʥʦʚʦ, ʦʨʠʛʠʥʘʣʥʦ, ʧʦʩʦʯʚʘ, ʯʝ ʪʷ ʧʦʨʘʞʜʘ ʫ ʪʚʦʨʝʮʘ 
ʯʫʚʩʪʚʦ ʟʘ ʨʘʜʦʩʪ, ʥʘ ʫʜʦʚʦʣʝʪʚʦʨʝʥʠʝ ʦʪ ʧʦʩʪʠʛʥʘʪʦʪʦ.[12] 

ʋʯʠʪʝʣʷʪ ʪʨʷʙʚʘ ʜʘ ʥʘʫʯʠ ʫʯʝʥʠʮʠʪʝ ʥʝ ʩʘʤʦ ʜʘ ʨʝʰʘʚʘʪ ʟʘʜʘʯʠ, ʘ ʜʘ ʛʠ 
ʥʘʫʯʠ ʠ ʜʘ ʪʚʦʨʷʪ. ʋʯʝʥʠʢʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʢʣʶʯʚʘ ʚ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ 
ʜʝʡʥʦʩʪʠ, ʢʘʪʦ ʪʝ ʩʘ ʚʘʞʝʥ ʠʟʪʦʯʥʠʢ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʯʫʚʩʪʚʘ. 
ʏʫʚʩʪʚʘʪʘ ʩʘ ʪʦʣʢʦʚʘ ʧʦ-ʧʲʣʥʠ, ʧʦ-ʙʦʛʘʪʠ ʠ ʧʦ-ʨʘʟʥʦʦʙʨʘʟʥʠ, ʢʦʣʢʦʪʦ ʧʦ-
ʩʣʦʞʥʘ ʠ ʧʦ-ʙʦʛʘʪʘ ʧʦ ʩʲʜʲʨʞʘʥʠʝ ʝ ʥʝʛʦʚʘʪʘ ʜʝʡʥʦʩʪ ʠ ʢʦʣʢʦʪʦ ʪʦʡ ʧʦ-
ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʘ ʚ ʥʝʷ. 

ɽʜʠʥ ʦʪ ʧʲʨʚʠʪʝ ʘʚʪʦʨʠ ʥʘ ʠʜʝʷʪʘ ʫʯʝʱʠʪʝ ʜʘ ʩʲʩʪʘʚʷʪ ʟʘʜʘʯʠ ʝ ɼ. ʇʦʡʘ, 
ʢʦʡʪʦ ʚ [9] ʧʦʩʦʯʚʘ, ʯʝ Ăʤʘʪʝʤʘʪʠʯʝʩʢʠʷʪ ʦʧʠʪ ʥʘ ʫʯʝʥʠʢʘ ʥʝ ʙʠʚʘ ʜʘ ʩʝ ʩʯʠʪʘ 
ʧʲʣʝʥ, ʘʢʦ ʪʦʡ ʥʠʢʦʛʘ ʥʝ ʝ ʠʤʘʣ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʨʝʰʠ ʟʘʜʘʯʘ, ʠʟʤʠʩʣʝʥʘ ʦʪ 
ʩʘʤʠʷ ʥʝʛʦò. 

5. ʆʙʱʡʫʞ ʯʞʤʡ 

ʅʘʰʘʪʘ ʦʩʥʦʚʥʘ ʮʝʣ  ʝ ʜʘ ʧʨʝʜʩʪʘʚʠʤ ʝʜʠʥ ʧʦʜʭʦʜ ʟʘ ʩʲʩʪʘʚʷʥʝ ʥʘ 
ʟʘʜʘʯʠ ʧʦ ʩʪʘʪʠʩʪʠʢʘ, ʚ ʢʦʡʪʦ ʫʯʝʥʠʮʠʪʝ ʘʥʘʣʠʟʠʨʘʪ ʨʝʘʣʥʠ ʜʘʥʥʠ ʦʪ ʞʠʚʦʪʘ ʠ 
ʩʠʤʫʣʠʨʘʥʠ ʜʘʥʥʠ ʦʪ ʠʟʫʯʘʚʘʥ ʤʘʪʝʨʠʘʣ ʧʦ ʜʨʫʛʠ ʫʯʝʙʥʠ ʜʠʩʮʠʧʣʠʥʠ. 

ʀʜʝʠ ʟʘ ʟʘʜʘʯʠ ʧʦ ʩʪʘʪʠʩʪʠʢʘ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʣʫʯʘʪ ʦʪ ʢʥʠʛʠ, ʚʝʩʪʥʠʮʠ ʠʣʠ 
ʨʘʟʥʠ ʩʧʨʘʚʦʯʥʠʮʠ. ʆʙʘʯʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʧʨʘʚʠ ʥʝʦʪʨʘʟʠʤʦ ʚʧʝʯʘʪʣʝʥʠʝ ʪʦʚʘ, 
ʯʝ ʪʝ ʤʦʛʘʪ ʜʘ ʧʨʘʚʷʪ ʠʟʚʦʜʠ ʢʘʪʦ ʠʟʧʦʣʟʚʘʪ ʜʘʥʥʠ ʦʪ ʦʧʠʪʠ, ʢʦʠʪʦ ʪʝ ʩʘʤʠʪʝ 
ʩʘ ʧʦʜʛʦʪʚʠʣʠ ʠ ʧʨʦʚʝʨʠʣʠ. 

ʀʟʦʙʱʦ ʧʨʠ ʨʘʙʦʪʘ ʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʜʘʥʥʠ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ 
ʨʘʟʛʣʝʜʘʪ ʧʨʠʤʝʨʠ ʦʪ ʥʘʡ-ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ: ʤʝʜʠʮʠʥʘ, ʠʢʦʥʦʤʠʢʘ, ʩʧʦʨʪ ʠ ʪ. 
ʥ. ʇʨʠ ʘʥʘʣʠʟʘ ʥʘ ʪʝʟʠ ʜʘʥʥʠ ʠ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʦʙʦʩʥʦʚʘʥʠ ʠʟʚʦʜʠ ʤʦʛʘʪ ʜʘ ʩʝ 
ʧʦʩʪʠʛʥʘʪ ʩʣʝʜʥʠʪʝ ʜʚʝ ʮʝʣʠ: 

1) ʜʘ ʩʝ ʟʘʪʚʲʨʜʷʪ ʠ ʨʘʟʰʠʨʷʪ ʧʦʟʥʘʥʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʧʦ ʩʪʘʪʠʩʪʠʢʘ 
ʠ ʤʘʪʝʤʘʪʠʢʘ ʚʲʦʙʱʝ. 

2) ʜʘ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʦʧʠʩʘʥʠʝ 
(ʤʦʜʝʣʠʨʘʥʝ) ʥʘ ʩʣʦʞʥʠ ʷʚʣʝʥʠʷ ʦʪ ʟʘʦʙʠʢʘʣʷʱʠʷ ʥʠ ʩʚʷʪ. 

6. ʈʩʡʥʞʩʦʡ ʠʙʝʙʰʡ: 

ɿʘʜ. 1: ɹʘʤʙʫʢʲʪ ʝ ʝʜʥʦ ʦʪ ʥʘʡ-ʫʜʠʚʠʪʝʣʥʠʪʝ ʨʘʩʪʝʥʠʷ ʥʘ ɿʝʤʷʪʘ. 
ʈʦʜʠʥʘʪʘ ʤʫ ʝ ʀʟʪʦʯʥʘ ʠ ʖʞʥʘ ɸʟʠʷ, ʢʘʪʦ ʩʘ ʠʟʚʝʩʪʥʠ ʧʦʚʝʯʝ ʦʪ 80 ʚʠʜʘ. ʊʦʚʘ 
ʝ ʦʩʦʙʝʥʦ ʙʲʨʟʦʨʘʩʪʷʱʦ ʨʘʩʪʝʥʠʝ ï ʜʦ 75 cm ʚ ʜʝʥʦʥʦʱʠʝ. ʉʣʫʞʠ ʢʘʪʦ 
ʩʪʨʦʠʪʝʣʝʥ ʤʘʪʝʨʠʘʣ ʟʘʨʘʜʠ ʟʜʨʘʚʠʥʘʪʘ ʩʠ ʠ ʢʘʪʦ ʤʘʪʝʨʠʘʣ ʟʘ ʨʘʟʣʠʯʥʠ 
ʩʲʜʦʚʝ ʠ ʩʫʚʝʥʠʨʠ. ɼʲʨʚʦʩʝʢʘʯʠ ʠʟʤʝʨʠʣʠ ʜʲʣʞʠʥʠʪʝ ʥʘ ʥʷʢʦʣʢʦ ʙʘʤʙʫʢʦʚʠ 
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ʩʪʝʙʣʘ ʠ ʧʦʣʫʯʠʣʠ ʩʣʝʜʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʚ ʤʝʪʨʠ: 33,8; 34,9; 32,4; 31,7; 33,2; 35; 
34,6; 33,3; 34,2; 32,5; 33,5; 34,7; 32,8; 33,4; 34,5; 32,3; 32,1; 32,8; 34,1; 34,4. 

ɼʘ ʩʝ ʧʨʝʩʤʝʪʥʘʪ ʩʨʝʜʥʦʪʦ, ʤʦʜʘʪʘ ʠ ʤʝʜʠʘʥʘʪʘ ʥʘ ʜʘʥʥʠʪʝ. ʂʦʷ ʦʪ ʪʝʟʠ 
ʯʠʩʣʦʚʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝ ʦʮʝʥʢʘ ʥʘ ʩʨʝʜʥʘʪʘ ʜʲʣʞʠʥʘ ʥʘ ʙʘʤʙʫʢʦʚʠʪʝ 
ʩʪʝʙʣʘ? 

ɼʘ ʩʝ ʧʨʝʩʤʝʪʥʘʪ ʯʠʩʣʦʚʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʠʪʦ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ 
ʨʘʟʧʨʲʩʥʘʪʦʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ: ʜʠʩʧʝʨʩʠʷʪʘ ʠ ʩʪʘʥʜʘʨʪʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ. 

ɼʘ ʩʝ ʥʘʯʝʨʪʘʷʪ ʝʤʧʠʨʠʯʥʘ ʬʫʥʢʮʠʷ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʠ ʧʦʣʠʛʦʥʘ. ɼʘ ʩʝ 
ʥʘʧʨʘʚʷʪ ʠʟʚʦʜʠ. 

(ɿʘʜʘʯʘʪʘ ʝ ʩʲʩʪʘʚʝʥʘ ʧʦ ʤʘʪʝʨʠʘʣ ʦʪ ʫʯʝʙʥʠʢʘ ɻʝʦʛʨʘʬʠʷ ʠ ʠʢʦʥʦʤʠʢʘ ʟʘ 
7 ʢʣʘʩ, ʀʟʜʘʪʝʣʩʪʚʦ ñɹʫʣʚʝʩʪ ï 2000ò, ʉʦʬʠʷ, 2008, ʩʪʨ.41) 

ɿʘʜ. 2: ʉʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ɺʝʣʠʢʜʝʥʩʢʘʪʘ ʚʘʢʘʥʮʠʷ, ʢʣʘʩʥʠʷʪ 
ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ 6 ʢʣʘʩ, ʚ ʯʘʩʘ ʥʘ ʢʣʘʩʘ ʟʘʜʘʣ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚʲʧʨʦʩʘ ñʂʲʜʝ 
ʧʨʝʢʘʨʘʭ ʧʦʯʠʚʥʠʪʝ ʜʥʠ?ò. ʆʪʛʦʚʦʨʠʪʝ ʩʘ ʜʘʜʝʥʠ ʚ ʪʘʙʣʠʮʘ, ʢʲʜʝʪʦ ʩʘ 
ʠʟʧʦʣʟʚʘʥʠ ʩʣʝʜʥʠʪʝ ʦʟʥʘʯʝʥʠʷ:           

1. ʋ ʜʦʤʘ;             2. ʅʘ ʛʦʩʪʠ;             3. ʅʘ ʧʦʯʠʚʢʘ. 

 

ʆʪʛʦʚʦʨʠ ʥʘ ʚʲʧʨʦʩʘ ñʂʲʜʝ ʧʨʝʢʘʨʘʭ ʧʦʯʠʚʥʠʪʝ ʜʥʠ?ò 

1, 2, 2, 2, 3, 1, 1, 1, 3, 2, 2, 1, 1, 1, 2, 2, 3, 2, 1, 1, 1, 1, 1, 2, 2, 2 

 

ʅʘʤʝʨʝʪʝ ʠʟʚʘʜʢʦʚʘʪʘ ʤʝʜʠʘʥʘ. ʀʥʪʝʨʧʨʝʪʠʨʘʡʪʝ ʨʝʟʫʣʪʘʪʘ. 

 

ɿʘʜ. 3: ʅʘ ʦʩʪʨʦʚ ʉʫʤʘʪʨʘ ʨʘʩʪʝ ʥʘʡ-ʛʦʣʷʤʦʪʦ ʠ ʥʘʡ-ʚʠʩʦʢʦʪʦ ʮʚʝʪʝ ï 
ʈʘʬʣʝʟʠʷ ʘʨʥʦʣʜʠ. ʇʦʜʦʙʥʦ ʥʘ ʦʩʪʘʥʘʣʠʪʝ ʚʠʜʦʚʝ ʦʪ ʨʦʜʘ, ʨʘʬʣʝʟʠʷ  
ʘʨʥʦʣʜʠ ʩʲʱʦ ʝ ʧʘʨʘʟʠʪʥʦ ʠ ʭʠʱʥʦ ʨʘʩʪʝʥʠʝ. ʊʷ ʥʷʤʘ ʨʘʟʚʠʪʘ ʢʦʨʝʥʦʚʘ 
ʩʠʩʪʝʤʘ ʠ ʩʪʲʙʣʦ. ʆʩʚʝʥ ʪʦʚʘ ʨʘʬʣʝʟʠʷʪʘ ʝ ʠ ʭʠʱʥʠʢ. ʀʟʣʲʯʚʘ ʦʩʦʙʝʥʘ 
ʤʠʨʠʟʤʘ, ʢʦʷʪʦ ʝ ʥʝʧʨʠʷʪʥʘ ʟʘ ʛʦʣʝʤʠʪʝ ʙʦʟʘʡʥʠʮʠ, ʥʦ ʧʨʠʚʣʠʯʘ ʥʘʩʝʢʦʤʠʪʝ. 
ʊʝ ʧʦʧʘʜʘʪ ʚ ʦʪʚʦʨʘ ʧʦ ʩʨʝʜʘʪʘ ʥʘ ʮʚʝʪʘ ʠ ʙʠʚʘʪ ʩʤʠʣʘʥʠ ʦʪ ʩʦʢʦʚʝʪʝ ʥʘ 
ʨʘʩʪʝʥʠʝʪʦ. ʎʚʝʪʲʪ ʦʙʠʢʥʦʚʝʥʦ ʝ ʷʨʢʦ ʠʣʠ ʪʲʤʥʦʯʝʨʚʝʥ ʩ ʤʥʦʞʝʩʪʚʦ ʩʚʝʪʣʠ 
ʧʝʪʥʘ. ʋʥʠʢʘʣʝʥ ʬʘʢʪ ʝ, ʯʝ ʨʘʬʣʝʟʠʷ ʘʨʥʦʣʜʠ ʞʠʚʝʝ ʝʜʚʘ 7 ð 10 ʜʥʠ. 
ɿʘʠʥʪʨʠʛʫʚʘʥʠ ʪʫʨʠʩʪʠ ʠʟʤʝʨʚʘʪ ʜʠʘʤʝʪʨʠʪʝ ʥʘ ʥʷʢʦʣʢʦ ʨʘʩʪʝʥʠʷ ʚ ʤʝʪʨʠ: 
0,89; 0,92; 1,20; 0,85; 1,09; 1,1; 1,25; 0,98; 0,92; 0,96; 0,87; 1,23; 1,4; 1,34; 1,1; 
0,86; 0,93. ʅʘʤʝʨʝʪʝ ʪʦʯʢʦʚʘʪʘ ʦʮʝʥʢʘ ʥʘ ʩʨʝʜʥʠʷ ʜʠʘʤʝʪʲʨ ʠ ʥʘ ʩʪʘʥʜʘʨʪʥʦʪʦ 
ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʧʦʧʫʣʘʮʠʷʪʘ ʥʘ ʪʝʟʠ ʮʚʝʪʷ. 

(ɻʝʦʛʨʘʬʠʷ ʠ ʠʢʦʥʦʤʠʢʘ ʟʘ 7 ʢʣʘʩ, ʀʟʜʘʪʝʣʩʪʚʦ ñɹʫʣʚʝʩʪ ï 2000ò, ʉʦʬʠʷ, 
2008, ʩʪʨ.43) 

ɿʘʜ. 4: ʅʘʡ-ʤʘʣʢʠʪʝ ʦʨʛʘʥʠʟʤʠ ʥʘ ɿʝʤʷʪʘ ʩʘ ʤʠʢʦʧʣʘʟʤʠʪʝ. ɽʜʠʥʩʪʚʝʥʠʪʝ 
ʙʘʢʪʝʨʠʠ ʙʝʟ ʢʣʝʪʲʯʥʘ ʩʪʝʥʘ. ɻʨʫʧʘ ʤʠʢʨʦʙʠʦʣʦʟʠ ʠʟʩʣʝʜʚʘʪ ʨʘʟʤʝʨʠʪʝ ʥʘ 
ʤʠʢʦʧʣʘʟʤʠ ʠ ʧʦʣʫʯʘʚʘʪ ʩʣʝʜʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʚ mm: 0,0001; 0,00024; 0,00013; 
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0,00025; 0,00011; 0,00022; 0,000225; 0,00012; 0,00013; 0,00023; 0,000216; 
0,000234; 0,000137; 0,00024; 0,00023. 

ʘ) ʥʘʤʝʨʝʪʝ ʩʨʝʜʥʦʪʦ ʥʘ ʠʟʚʘʜʢʘʪʘ; 

ʙ) ʥʘʤʝʨʝʪʝ ʠʟʚʘʜʢʦʚʘʪʘ ʜʠʩʧʝʨʩʠʷ. 

(ɹʠʦʣʦʛʠʷ ʠ ʟʜʨʘʚʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘ 7 ʢʣʘʩ, ʀʟʜʘʪʝʣʩʪʚʦ ñɹʫʣʚʝʩʪ ï 2000ò, 
ʉʦʬʠʷ, 2008, ʩʪʨ.14) 

ɿʘʜ. 5: ʇʨʠ ʦʧʠʪʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʫʩʢʦʨʝʥʠʝʪʦ ʥʘ ʪʦʧʯʝ, ʢʦʝʪʦ ʩʝ ʪʲʨʢʘʣʷ 
ʧʦ ʥʘʢʣʦʥʝʥ ʫʣʝʡ, ʫʯʝʥʠʮʠʪʝ ʦʪ ʦʩʤʠ ʢʣʘʩ ʠʟʧʦʣʟʚʘʪ ʫʣʝʡ ʩ ʜʲʣʞʠʥʘ s=1,5 m ʠ 
ʥʘʢʣʦʥ 10 cm. ʀʟʤʝʨʝʥʦ ʝ ʚʨʝʤʝʪʦ ʟʘ ʢʦʝʪʦ ʪʦʧʯʝʪʦ ʠʟʤʠʥʘʚʘ ʧʲʪʷ s, ʢʘʪʦ ʪʦ 
ʩʝ ʪʲʨʢʘʣʷ ʙʝʟ ʥʘʯʘʣʥʘ ʩʢʦʨʦʩʪ. ʇʨʠ ʥʘʧʨʘʚʝʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʩʘ ʧʦʣʫʯʝʥʠ 
ʩʣʝʜʥʠʪʝ ʜʘʥʥʠ:  

2,4; 2,8; 2,6; 2,6; 2,7; 2,4; 2,3; 2,4; 2,8; 2,8; 2,6; 2,5; 2,1; 2,8; 2,6 

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʦʧʫʣʘʮʠʷʪʘ ʝ ʥʦʨʤʘʣʥʦ. ɼʘ ʩʝ ʥʘʤʝʨʠ 
ʜʦʚʝʨʠʪʝʣʝʥ ʠʥʪʝʨʚʘʣ ʟʘ ʪʦʯʥʦʩʪʪʘ ʥʘ ʠʟʤʝʨʚʘʥʝʪʦ ʥʘ ʩʝʢʫʥʜʦʤʝʨʠʪʝ ʩ 
ʜʦʚʝʨʠʪʝʣʥʘ ʚʝʨʦʷʪʥʦʩʪ 0,99. 

(ʌʠʟʠʢʘ ʠ ʘʩʪʨʦʥʦʤʠʷ ʟʘ 8 ʢʣʘʩ ʀʟʜʘʪʝʣʩʪʚʦ ñɹʫʣʚʝʩʪ ï 2000ò, ʉʦʬʠʷ, 
2008, ʩʪʨ.95) 

 

ɿʘʜ. 6: ɾʝʥʩʢʘʪʘ ʰʠʰʘʨʢʘ ʥʘ ʩʤʲʨʯ ʩʝ ʩʲʩʪʦʠ ʦʪ ʦʩ ʠ ʩʧʠʨʘʣʥʦ ʧʦʜʨʝʜʝʥʠ 
ʣʶʩʧʠ. ɺʲʨʭʫ ʚʩʷʢʘ ʣʶʩʧʘ ʥʘ ʰʠʰʘʨʢʘʪʘ ʠʤʘ ʩʝʤʝʧʲʧʢʠ. ɻʨʫʧʘ ʫʯʝʥʠʮʠ ʩʘ 
ʠʟʤʝʨʠʣʠ ʜʲʣʞʠʥʠʪʝ ʥʘ ʥʷʢʦʣʢʦ ʩʤʲʨʯʦʚʠ ʞʝʥʩʢʠ ʰʠʰʘʨʢʠ ʚ cm:10,5; 12,5; 
9,4; 11,6; 10,6; 12,5; 13,5; 11,5; 14,3; 12,9; 12,2; 13,5; 14,7; 14,1; 15; 12,6; 11; 
12,3; 12,5; 11,5; 13,5; 12; 14; 15,3; 16; 11,3; 12,1; 13,5; 11,2; 10,3. 

ʘ) ʥʘʤʝʨʝʪʝ ʤʠʥʠʤʘʣʥʘʪʘ, ʤʘʢʩʠʤʘʣʥʘʪʘ ʠ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ, ʧʲʨʚʠʷ, 
ʚʪʦʨʠʷ ʠ ʪʨʝʪʠʷ ʢʚʘʨʪʠʣ. ʀʥʪʝʨʧʨʝʪʠʨʘʡʪʝ ʨʝʟʫʣʪʘʪʠʪʝ. 

ʙ) ʇʨʝʜʩʪʘʚʝʪʝ ʜʘʥʥʠʪʝ ʛʨʘʬʠʯʥʦ. 

(ɹʠʦʣʦʛʠʷ ʠ ʟʜʨʘʚʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘ 7 ʢʣʘʩ, ʀʟʜʘʪʝʣʩʪʚʦ ñɹʫʣʚʝʩʪ ï 2000ò, 
ʉʦʬʠʷ, 2008, ʩʪʨ.32) 

ɿʘʜ. 7: ʄʠʜʘʪʘ ʊʨʠʜʘʢʥʘ ʝ ʛʠʛʘʥʪʲʪ ʩʨʝʜ ʤʝʢʦʪʝʣʠʪʝ ʞʠʚʦʪʥʠ.  
ʆʙʠʪʘʚʘ ʙʠʩʪʨʠʪʝ ʚʦʜʠ ʥʘ ʢʦʨʘʣʦʚʠʪʝ ʨʠʬʦʚʝ ʚ ʊʠʭʠ ̫ʠ ʀʥʜʠʡʩʢʠ ̫ʦʢʝʘʥ. 
ʉʨʝʱʘ ʩʝ ʦʙʠʢʥʦʚʝʥʦ ʚ ʧʣʠʪʢʠʪʝ ʢʨʘʡʙʨʝʞʥʠ ʚʦʜʠ, ʢʘʪʦ ʣʝʞʠ ʩʚʦʙʦʜʥʦ ʚʲʨʭʫ 
ʚʨʲʭʥʘʪʘ ʯʘʩʪ ʥʘ ʯʝʨʫʧʢʘʪʘ. ʊʷ ʝ ʝʜʥʦ ʦʪ ʥʘʡ-ʜʲʣʛʦʣʝʪʥʠʪʝ ʙʝʟʛʨʲʙʥʘʯʥʠ 
ʞʠʚʦʪʥʠ ʠ ʞʠʚʝʝ ʥʘʜ 100 ʛʦʜʠʥʠ. ɻʨʫʧʘ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʠʟʤʝʨʠʣʠ ʤʘʩʠʪʝ ʥʘ 20 
ʤʠʜʠ ʠ ʧʦʣʫʯʠʣʠ ʩʣʝʜʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʚ ʢʠʣʦʛʨʘʤʠ: 283; 256; 333; 269; 480; 326; 
422; 398; 288; 367; 278; 427; 367; 333; 351; 421; 354; 407; 354; 428. ɼʘ ʩʝ 
ʧʨʝʩʤʝʪʥʝ ʩʨʝʜʥʦʪʦ, ʩʪʘʥʜʘʨʪʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ, ʤʦʜʘʪʘ ʠ ʤʝʜʠʘʥʘʪʘ. ɼʘ ʩʝ 
ʥʘʧʨʘʚʷʪ ʠʟʚʦʜʠ. (ɹʠʦʣʦʛʠʷ ʠ ʟʜʨʘʚʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘ 7 ʢʣʘʩ, ʀʟʜʘʪʝʣʩʪʚʦ 
ñɹʫʣʚʝʩʪï 2000ò, ʉʦʬʠʷ, 2008, ʩʪʨ.107) 
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7. ʇʰʙʣʛʙʦʡ ʩʞʠʬʤʫʙʫʡ: 

1. ʈʘʟʚʠʪʠʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʪʦ ʤʠʩʣʝʥʝ ʫ ʜʝʮʘʪʘ. 

2. ʀʥʪʝʨʝʩ ʢʲʤ ʥʘʫʢʘʪʘ ʤʘʪʝʤʘʪʠʢʘ ʠ ʢʲʤ ʥʘʫʢʘʪʘ ʩʪʘʪʠʩʪʠʢʘ. 

3. ʇʦʟʠʪʠʚʥʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʝʘʣʥʠ ʜʘʥʥʠ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 
ʨʝʘʣʥʠ ̫ ʚʣʝʥʠʷ. 

4. ɻʦʪʦʚʥʦʩʪ ʟʘ ʧʨʠʝʤʘʥʝ ʠʣʠ ʦʪʭʚʲʨʣʷʥʝ ʥʘ ʪʚʲʨʜʝʥʠʷ ʥʘ ʦʢʦʣʥʠʪʝ ʥʘ 
ʙʘʟʘʪʘ ʥʘ ʣʦʛʠʯʝʩʢʠ ʜʦʢʘʟʘʪʝʣʩʪʚʘ. 

ʀʙʣʤʷʰʞʦʡʞ: 

ɿʘ ʤʦʪʠʚʠʨʘʥʝ ʥʘ ʫʯʝʱʠʪʝ ʜʘ ʦʩʲʱʝʩʪʚʷʚʘʪ ʢʦʤʧʣʝʢʩʥʠ ʜʝʡʥʦʩʪʠ, 
ʚʢʣʶʯʚʘʱʠ ʨʝʰʘʚʘʥʝ, ʩʲʩʪʘʚʷʥʝ ʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʜʘʯʠ, ʪʨʷʙʚʘ 
ʥʝʧʨʝʢʲʩʥʘʪʦ ʜʘ ʩʝ ʠʟʪʲʢʚʘ ʛʦʣʷʤʦʪʦ ʟʥʘʯʝʥʠʝ ʦʪ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʦʪ ʪʷʭ ʥʘ 
ʦʧʠʪ ʚ ʩʲʟʜʘʚʘʥʝ ʠ ʨʝʰʘʚʘʥʝ ʥʘ ʩʦʙʩʪʚʝʥʠ ʟʘʜʘʯʠ ʟʘ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʧʦ-ʜʦʙʨʝ 
ʩʲʩ ʟʘʜʘʯʠʪʝ ʧʦ ʩʪʘʪʠʩʪʠʢʘ ʚ ʫʯʠʣʠʱʝ. ʆʪ ʥʘʠʟʫʩʪʷʚʘʥʝ ʥʘ ʥʘʫʯʥʠ ʬʘʢʪʠ ʜʘ ʩʝ 
ʧʨʝʤʠʥʝ ʢʲʤ ʦʩʲʟʥʘʪʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʥʘʫʢʘʪʘ ʩʪʘʪʠʩʪʠʢʘ. 
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ONE APPROACH TO DRAWING TASKS STATISTICS 

Kazima Dvuyak, Veska Noncheva 

Abstract: The goal of this paper is to present an approach to making exercises in Statistics in 
which the students analyze real life data as well as simulated data obtained from other school 
subjects. 
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ʅɹʋɾʅɹʋʁʐɾʊʃʇ ʅʇɽɾʄʁʉɹʆɾ, ʅʌʀʁʃɹʄʆɹ ɼʉɹʅʇʋʆʇʊʋ 
ʁ ʈʉɾʆʇʊʓʋ ʁʅ ɻ ʁʀʌʐɹɻɹʆɾ ʆɹ ʁʀʇɺʉɹʀʁʋɾʄʆʇ 

ʁʀʃʌʊʋɻʇ 

ʄʘʨʠʷ ɸʩʝʥʦʚʘ ʂʘʨʘʠʚʘʥʦʚʘ 

ɸʢʘʜʝʤʠʷ ʟʘ ʤʫʟʠʢʘʣʥʦ ʪʘʥʮʦʚʦ ʠ ʠʟʦʙʨʘʟʠʪʝʣʥʦ ʠʟʢʫʩʪʚʦ, ʇʣʦʚʜʠʚ 
mariakaraivanova@abv.bg 

ʈʝʟʶʤʝ: ʇʨʝʜʤʝʪ ʥʘ ʨʘʟʨʘʙʦʪʢʘʪʘ ʩʘ ʤʫʟʠʢʘʣʥʘʪʘ ʛʨʘʤʦʪʥʦʩʪ ʢʘʪʦ ʝʜʥʘ ʦʪ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘ ʩʲʚʨʝʤʝʥʥʠʷ ʯʦʚʝʢ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʪʦ 
ʤʦʜʝʣʠʨʘʥʝ ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʥʝʡʥʦʪʦ ʧʨʠʜʦʙʠʚʘʥʝ. 

ʉ ʝʣʝʤʝʥʪʘʨʥʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ ʩʘ ʠʟʚʝʜʝʥʠ ʦʩʥʦʚʥʠʪʝ ʢʘʪʝʛʦʨʠʠ: ʪʦʥʦʚʘ 
ʚʠʩʦʯʠʥʘ, ʤʫʟʠʢʘʣʝʥ ʠʥʪʝʨʚʘʣ, ʢʦʥʩʦʥʘʥʪʥʦʩʪ, ʤʫʟʠʢʘʣʝʥ ʩʪʨʦʡ, ʣʘʜʦʚʘ ʠʥʪʝʨʚʘʣʥʘ 
ʩʪʨʫʢʪʫʨʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʪʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʤʫʟʠʢʘʪʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʢʘʪʦ 
ʩʚʲʨʟʚʘʱʦ ʟʚʝʥʦ ʩ ʠʟʦʙʨʘʟʠʪʝʣʥʦʪʦ ʠʟʢʫʩʪʚʦ ʧʨʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʣʠʥʝʡʥʠ ʦʨʥʘʤʝʥʪʠ ʠ 
ʦʚʘʣʠ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʧʨʘʚʠʣʥʘ ʜʨʦʙ, ʦʧʝʨʘʪʦʨ ʟʘ ʫʤʥʦʞʝʥʠʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʤʦʜʝʣʠʨʘʥʝ, 
ʤʫʟʠʢʘʣʝʥ ʩʪʨʦʡ, ʣʘʜʦʚʘ ʩʪʨʫʢʪʫʨʘ, ʣʠʥʝʝʥ ʦʨʥʘʤʝʥʪ, ʦʚʘʣ. 

ɻʳʛʞʝʞʦʡʞ.  

ʂʘʢʪʦ ʝ ʠʟʚʝʩʪʥʦ ʜʨʝʚʥʠʪʝ ʛʲʨʮʠ ʠʟʫʯʘʚʘʪ ʩʲʟʚʫʯʠʝʪʦ ʤʝʞʜʫ ʤʫʟʠʢʘʣʥʠʪʝ 
ʪʦʥʦʚʝ, ʩʪʨʝʤʝʡʢʠ ʩʝ ʜʘ ʠʟʚʝʜʘʪ ʟʘʢʦʥʠʪʝ ʥʘ ʚʩʝʤʠʨʥʘʪʘ ʭʘʨʤʦʥʠʷ. ɺ ʪʘʢʲʚ 
ʧʣʘʥ ʇʠʪʘʛʦʨ (VI ʚ.ʧʨ.ʥ.ʝ.) ʠʟʩʣʝʜʚʘ ʚʩʝʚʲʟʤʦʞʥʠ ʩʲʯʝʪʘʥʠʷ ʦʪ ʜʚʦʡʢʠ ʪʦʥʦʚʝ. 
ɿʘ ʮʝʣʪʘ ʪʦʡ ʠʟʤʝʨʚʘ ʜʚʝ ʜʲʣʞʠʥʠ ï ʥʘ ʮʷʣʘ ʩʪʨʫʥʘ L (ʦʩʥʦʚʝʥ ʪʦʥ) ʠ ʥʘ 
ʠʟʙʨʘʥʘ ʥʝʡʥʘ ʯʘʩʪ (ʧʨʦʠʟʚʦʜʝʥ ʪʦʥ), ʦʧʨʝʜʝʣʷ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʧʦʣʫʯʝʥʠʪʝ 
ʯʠʩʣʘ ʠ ʛʦ ʩʲʧʦʩʪʘʚʷ ʥʘ ʫʩʝʱʘʥʝʪʦ ʟʘ ʩʲʟʚʫʯʠʝ. ʇʠʪʘʛʦʨ ʫʩʪʘʥʦʚʷʚʘ 
ʝʜʥʦʟʥʘʯʥʦ-ʦʙʨʘʪʠʤʦʪʦ ʩʲʦʪʚʝʪʩʪʚʠʝ: Ăʪʦʥʦʚʘ ʚʠʩʦʯʠʥʘ ï ʜʲʣʞʠʥʘ ʥʘ 
ʦʪʩʝʯʢʘ (ʩʪʨʫʥʘ)ñ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʪʦʚʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʪʦʡ ʠʟʛʨʘʞʜʘ ʪʨʠ ʪʠʧʘ 
ʤʦʜʝʣʠ ʚ ʤʫʟʠʢʘʪʘ: ʩʝʪʠʚʝʥ, ʩʲʦʪʚʝʪʩʪʚʘʱ ʥʘ ʫʩʝʱʘʥʠʷʪʘ ʟʘ ʢʦʤʙʠʥʘʮʠʠʪʝ ʦʪ 
ʪʦʥʦʚʝ; ʬʠʟʠʯʝʩʢʠ, ʧʦʩʪʠʛʘʥ ʩ ʨʘʟʤʝʨʠʪʝ ʥʘ ʟʚʫʯʘʱʠʪʝ ʜʲʣʞʠʥʠ ʦʪ ʩʪʨʫʥʘ ʠ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ, ʢʦʡʪʦ ʟʘʜʘʚʘ ʩ ʯʠʩʣʦʚʠ ʦʪʥʦʰʝʥʠʷ ʝʩʪʝʪʠʯʝʩʢʠ ʢʘʪʝʛʦʨʠʠ ʠ 
ʟʘʚʠʩʠʤʦʩʪʠ. ʅʘ ʝʢʚʠʚʘʣʝʥʪʥʦʩʪʪʘ ʤʝʞʜʫ ʪʨʠʪʝ ʤʦʜʝʣʘ ʩʝ ʦʧʠʨʘ ʨʘʟʚʠʪʠʝʪʦ 
ʥʘ ʪʝʦʨʝʪʠʯʥʘʪʘ ʤʠʩʲʣ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʤʫʟʠʢʘʪʘ. 

ʄʝʣʦʜʠʷʪʘ ʢʘʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʧʨʦʟʚʫʯʘʚʘʱʠ ʪʦʥʦʚʠ ʚʠʩʦʯʠʥʠ ʩʝ ʷʚʷʚʘ 
ʦʩʥʦʚʥʦ ʠʟʨʘʟʥʦ ʩʨʝʜʩʪʚʦ ʠ ʠʛʨʘʝ ʧʲʨʚʦʩʪʝʧʝʥʥʘ ʨʦʣʷ ʚ ʤʫʟʠʢʘʪʘ. ʅʦ ʥʝ ʚʩʷʢʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʪʦʥʦʚʝ ʝ ʤʝʣʦʜʠʷ. ʄʝʣʦʜʠʯʥʘʪʘ ʣʠʥʠʷ ʩʝ ʧʦʣʫʯʘʚʘ, ʧʨʠ 
ʦʧʨʝʜʝʣʝʥʠ ʩʲʦʪʥʦʰʝʥʠʷ ʥʘ ʪʦʥʦʚʠʪʝ ʚʠʩʦʯʠʥʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠʤ ʚʲʚ 
ʚʨʝʤʝʪʦ. ʆʩʥʦʚʥʠʪʝ ʛʨʘʜʠʚʥʠ ʝʣʝʤʝʥʪʠ ʚ ʤʝʣʦʜʠʷʪʘ (ʚʠʩʦʯʠʥʥʠ ʩʢʦʢʦʚʝ, 
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ʜʚʠʞʝʥʠʷ) ʩʝ ʤʦʜʝʣʠʨʘʪ ʩ ʤʫʟʠʢʘʣʥʠ ʠʥʪʝʨʚʘʣʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʫʯʘʚʘʪ ʩ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ. 

1. ʇʪʦʧʛʦʡ ʥʙʫʞʥʙʫʡʰʞʪʣʡ ʥʧʝʞʤʡ ʛ ʥʬʠʡʣʙʫʙ. 

ʄʫʟʠʢʘʣʝʥ ʠʥʪʝʨʚʘʣ ʩʝ ʦʙʨʘʟʫʚʘ ʦʪ ʟʚʫʯʝʥʝʪʦ ʥʘ ʜʚʘ ʪʦʥʘ. ʇʨʠ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʧʨʦʟʚʫʯʘʚʘʥʝ ʥʘ ʪʦʥʦʚʝʪʝ ʠʥʪʝʨʚʘʣʲʪ ʝ ʤʝʣʦʜʠʯʝʥ, ʘ ʧʨʠ 
ʝʜʥʦʚʨʝʤʝʥʥʦ ʟʚʫʯʝʥʝ ï ʭʘʨʤʦʥʠʯʝʥ. ʉʲʟʚʫʯʥʦʩʪʪʘ ʥʘ ʪʦʥʦʚʝʪʝ ʚ ʜʚʘʪʘ 
ʩʣʫʯʘʷ ʥʝ ʩʝ ʧʨʦʤʝʥʷ, ʥʦ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ, ʚ ʢʦʷʪʦ ʧʨʦʟʚʫʯʘʚʘʪ, ʤʦʞʝ ʜʘ 
ʩʝ ʧʦʩʪʠʛʥʝ ʨʘʟʣʠʯʥʦ ʫʩʝʱʘʥʝ ʟʘ ʜʚʠʞʝʥʠʝ. ɺ ʪʘʟʠ ʚʨʲʟʢʘ, ʘʢʦ ʧʲʨʚʦ ʧʨʦʟʚʫʯʠ 
ʧʦ-ʥʠʩʢʠʷʪ ʦʪ ʜʚʘ ʪʦʥʘ, ʦʙʨʘʟʫʚʘʥʠʷʪ ʤʝʣʦʜʠʯʝʥ ʠʥʪʝʨʚʘʣ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ 
ʚʲʟʭʦʜʷʱ ʠ ʦʙʨʘʪʥʦ. ʀʥʪʝʨʚʘʣʲʪ ʝ ʥʠʟʭʦʜʷʱ, ʘʢʦ ʟʘʧʦʯʚʘ ʩ ʧʦ-ʚʠʩʦʢʠʷ ʩʠ ʪʦʥ. 

ʄʫʟʠʢʘʣʝʥ ʠʥʪʝʨʚʘʣ ʤʦʞʝ ʜʘ ʩʝ ʤʦʜʝʣʠʨʘ ʩ ʜ̡ ʣʞʠʥʠʪʝ Lm ʠ Ln ʥʘ ʟʚʫʯʘʱʠ 
ʯʘʩʪʠ ʦʪ ʩʪʨʫʥʘ, ʢʦʠʪʦ ʚʲʟʧʨʦʠʟʚʝʞʜʘʪ ʩʲʦʪʚʝʪʥʠʪʝ ʜʚʘ ʪʦʥʘ. ʅʘʨʝʜʝʥʘʪʘ 
ʜʚʦʡʢʘ ʯʠʩʣʘ (Lm; Ln) ʦʧʨʝʜʝʣʷ ʠʥʪʝʨʚʘʣʘ ʢʘʪʦ ʚʲʟʭʦʜʷʱ ʠʣʠ ʥʠʟʭʦʜʷʱ, ʘ 
ʦʪʥʦʰʝʥʠʝʪʦ Ln/Lm, ʟʘʜʘʚʘ ʥʝʛʦʚʘʪʘ ʩʲʟʚʫʯʥʦʩʪ (ʂʘʨʘʠʚʘʥʦʚʘ 2009: 105,106). ɺ 
ʤʫʟʠʢʘʣʥʘʪʘ ʧʨʘʢʪʠʢʘ ʠʥʪʝʨʚʘʣʠʪʝ ʩʝ ʠʟʫʯʘʚʘʪ ʚʲʚ ʚʲʟʭʦʜʷʱʠʷ ʩʠ ʚʘʨʠʘʥʪ. 

ɼ̡ ʣʞʠʥʠʪʝ Lm ʠ Ln (Ln ¢ Lm), ʦʧʨʝʜʝʣʷʪ ʝʜʥʦʟʥʘʯʥʦ ʠʥʪʝʨʚʘʣʘ (ʬʠʛ. 1).  

 ( Lm  ; Ln ) =   Ln / Lm  

ʌʠʛ. 1. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣ ʥʘ ʤʫʟʠʢʘʣʝʥ ʠʥʪʝʨʚʘʣ. 

ʆʪʥʦʰʝʥʠʝʪʦ Ln/Lm ʩʝ ʥʘʨʠʯʘ ʘʢʫʩʪʠʯʥʘ ʩʪʦʡʥʦʩʪ ʠ ʝ ʦʩʥʦʚʥʘ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʠʥʪʝʨʚʘʣʘ. ɸʢʫʩʪʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʝ ʙʝʟʤʝʨʥʘ ʚʝʣʠʯʠʥʘ, 
ʢʦʷʪʦ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʨʘʚʥʝʥʠʝ ʥʘ ʠʥʪʝʨʚʘʣʠʪʝ ʠ ʟʘ ʢʣʘʩʠʬʠʮʠʨʘʥʝ ʥʘ 
ʪʷʭʥʘʪʘ ʩʲʟʚʫʯʥʦʩʪ. 

ʆʪ ʜʚʘ ʠʥʪʝʨʚʘʣʘ ʧʦ-ʛʦʣʷʤ (ʧʦ-h ʠʨʦʢ) ʝ ʪʦʟʠ, ʢʦʡʪʦ ʠʤʘ ʧʦ-ʤʘʣʢʘ 
ʘʢʫʩʪʠʯʥʘ ʩʪʦʡʥʦʩʪ (ɹʳʩʪʨʳʡ 2001:256). 

ɼʚʘ ʠʥʪʝʨʚʘʣʘ ʩ ʨʘʚʥʠ ʘʢʫʩʪʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʩʘ ʪʲʞʜʝʩʪʚʝʥʠ, ʪ. ʝ. ʠʤʘʪ 
ʝʜʥʘ ʠ ʩʲʱʘ ʩʲʟʚʫʯʥʦʩʪ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʥʦʚʝʪʝ, ʢʦʠʪʦ ʛʠ ʦʙʨʘʟʫʚʘʪ. 
ʀʩʪʦʨʠʯʝʩʢʠ ʫʪʚʲʨʜʝʥʠʪʝ ʧʨʝʜʩʪʘʚʠ ʟʘ ʢʦʥʩʦʥʘʥʪʥʦʩʪ ʩʝ ʤʦʜʝʣʠʨʘʪ ʩ 

ʦʪʥʦʰʝʥʠʷ ʦʪ ʪʠʧʘ 
1+n

n
. ʅʘʡ-ʚʠʩʦʢʘʪʘ ʩʪʝʧʝʥ ʥʘ ʩʲʟʚʫʯʥʦʩʪ ʤʝʞʜʫ ʪʦʥʦʚʝʪʝ 

ʩʝ ʧʦʩʪʠʛʘ ʧʨʠ n=1. ʉ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʯʠʩʣʦʪʦ n, ʘʢʫʩʪʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʨʘʩʪʝ, ʘ 
ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʜʚʝʪʝ ʪʦʥʦʚʠ ʚʠʩʦʯʠʥʠ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʪʷʭʥʘʪʘ ʩʲʟʚʫʯʥʦʩʪ 
ʥʘʤʘʣʷʚʘʪ. 

ʇʨʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʪʦʥʦʚʠʪʝ ʚʠʩʦʯʠʥʠ ʯʠʩʣʦʚʠʪʝ ʦʪʥʦʰʝʥʠʷ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ 
ʜʚʝ ʢʘʯʝʩʪʚʘ: 

¶ ʦʧʝʨʘʪʦʨʠ ʟʘ ʫʤʥʦʞʝʥʠʝ, ʩ ʢʦʠʪʦ ʩʝ ʦʪʜʝʣʷʪ ʯʘʩʪʠ ʦʪ ʜʲʣʞʠʥʘʪʘ ʥʘ 
ʩʪʨʫʥʘ ʠ ʩ ʪʷʭ ʩʝ ʚʲʚʝʞʜʘʪ ʥʦʚʠ ʪʦʥʦʚʠ ʚʠʩʦʯʠʥʠ;  
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¶ ʘʢʫʩʪʠʯʥʠ ʩʪʦʡʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʱʠ ʧʦ ʩʪʝʧʝʥ ʥʘ ʢʦʥʩʦʥʘʥʪʥʦʩʪ 
ʦʙʨʘʟʫʚʘʥʠʪʝ ʩ ʪʦʥʦʚʝʪʝ ʠʥʪʝʨʚʘʣʠ (ʂʘʨʘʠʚʘʥʦʚʘ 2013: ˉ3 57) . 

ɼʚʝʪʝ ʬʫʥʢʮʠʠ ʥʘ ʯʠʩʣʦʚʠʪʝ ʦʪʥʦʰʝʥʠʷ ʩʝ ʩʣʠʚʘʪ ʧʨʠ ʨʝʰʘʚʘʥʝ ʥʘ 
ʦʩʥʦʚʥʘʪʘ ʟʘʜʘʯʘ ʚ ʤʫʟʠʢʘʪʘ ï ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʢʦʥʢʨʝʪʝʥ ʤʫʟʠʢʘʣʝʥ ʠʥʪʝʨʚʘʣ 
ʦʪ ʜʘʜʝʥ ʪʦʥ. 

2. ʇʩʭʞʞʛ ʪʫʩʧʢ. 

ɺ ʜʫʭʘ ʥʘ ʧʠʪʘʛʦʨʝʡʩʢʘʪʘ ʪʨʘʜʠʮʠʷ ʥʘʙʦʨ ʦʪ ʪʦʥʦʚʠ ʚʠʩʦʯʠʥʠ ï ʩʪʨʦʡ, ʩʝ 
ʚʲʚʝʞʜʘ ʩ ʥʘʡ-ʩʲʟʚʫʯʥʠʪʝ ʠʥʪʝʨʚʘʣʠ. 

ʉʧʦʨʝʜ ʧʨʝʜʘʥʠʝʪʦ ʥʘʡ-ʙʣʘʛʦʟʚʫʯʥʠ ʧʦʤʝʞʜʫ ʩʠ ʩʘ ʯʝʪʠʨʠʪʝ ʪʦʥʘ, ʩ ʢʦʠʪʦ 
ʝ ʙʠʣʘ ʥʘʩʪʨʦʝʥʘ ʤʠʪʠʯʥʘʪʘ ʦʨʬʝʝʚʘ ʣʠʨʘ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʤʥʦʛʦʙʨʦʡʥʠ ʦʧʠʪʠ 
ʇʠʪʘʛʦʨ ʫʪʚʲʨʞʜʘʚʘ, ʯʝ ʠʟʢʣʶʯʠʪʝʣʥʠʷʪ (ʙʦʞʝʩʪʚʝʥ) ʦʨʬʝʝʚ ʩʪʨʦʡ ʩʝ 
ʧʦʣʫʯʘʚʘʪ ʦʪ ʮʷʣʘʪʘ ʜʲʣʞʠʥʘ L (ʦʩʥʦʚʝʥ ʪʦʥ) ʥʘ ʩʪʨʫʥʘ ʠ ʥʝʡʥʠʪʝ ʯʘʩʪʠ: 1/2L; 
2/3L; 3/4L (ʧʨʦʠʟʚʦʜʥʠ ʪʦʥʦʚʝ). 

ʇʨʠʣʦʞʝʥʠ ʢʲʤ ʢʦʥʢʨʝʪʥʘ ʜʲʣʞʠʥʘ L ʥʘ ʩʪʨʫʥʘ, ʦʧʝʨʘʪʦʨʠʪʝ ʟʘ 

ʫʤʥʦʞʝʥʠʝ: w = 1/2, j = 2/3 ʠ Y = 3/4 ʦʧʨʝʜʝʣʷʪ ʚʲʨʭʫ ʥʝʷ ʧʦʟʠʮʠʠʪʝ ʥʘ 
ʧʨʦʠʟʚʦʜʥʠʪʝ ʪʦʥʦʚʝ. ʅʘʨʝʜʝʥʠ ʧʦ ʚʠʩʦʯʠʥʘ ʟʘʝʜʥʦ ʩ ʦʩʥʦʚʥʠʷ ʪʦʥ, ʪʝ ʩʘ 
ʠʟʚʝʩʪʥʠ ʜʥʝʩ ʢʘʪʦ ʪʦʥʠʢʘ (ʊ = L), ʩʫʙʜʦʤʠʥʘʥʪʘ (S = 3/4L), ʜʦʤʠʥʘʥʪʘ (D = 
2/3L) ʠ ʪʦʥʠʢʘ ʧʨʝʟ ʦʢʪʘʚʘ (ʊI = 1/2L) (ʬʠʛ. 2). 

 
ʌʠʛ. 2.  ʄʦʜʝʣ ʥʘ ʦʨʬʝʝʚ ʩʪʨʦʡ  ʚʲʨʭʫ ʩʪʨʫʥʘ. 

ʊʦʥʦʚʠʷʪ ʩʲʩʪʘʚ ʥʘ ʦʨʬʝʝʚʠʷ ʩʪʨʦʡ ʟʘʚʠʩʠ ʦʪ ʦʩʥʦʚʥʘʪʘ ʪʦʥʦʚʘ 
ʚʠʩʦʯʠʥʘ, ʠʟʜʘʚʘʥʘ ʦʪ L, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʣʠʯʥʘ ʧʨʠ ʝʜʥʘ ʠ ʩʲʱʘ 
ʜʲʣʞʠʥʘ. ʅʘʧʨʠʤʝʨ ʚʩʷʢʘ ʦʪ ʯʝʪʠʨʠʪʝ ʮʠʛʫʣʢʦʚʠ ʩʪʨʫʥʠ ʝ ʩ ʜʲʣʞʠʥʘ 36 ʩm, ʥʦ 
ʠʟʜʘʚʘ ʨʘʟʣʠʯʝʥ ʦʩʥʦʚʝʥ ʪʦʥ. ʎʠʛʫʣʢʦʚʠʷʪ ʩʪʨʦʡ ʚʢʣʶʯʚʘ ʦʪ ʤʘʣʢʘ ʦʢʪʘʚʘ ʪʦʥʘ 
g (ʩʦʣ), ʦʪ ʧʲʨʚʘ - ʪʦʥʦʚʝʪʝ d1 (ʨʝ1) ʠ a1 (ʣʘ1) ʠ ʦʪ ʚʪʦʨʘ ï ʪʦʥʘ e2 (ʤʠ2). 

 

 
 

ʌʠʛ. 3. ʆʨʬʝʝʚ ʩʪʨʦʡ ʚʲʨʭʫ ʮʠʛʫʣʢʦʚʘ ʩʪʨʫʥʘ. 
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ɺʲʨʭʫ ʚʩʷʢʘ ʩʪʨʫʥʠʪʝ ʥʘ ʮʠʛʫʣʢʘʪʘ ʦʧʝʨʘʪʦʨʠʪʝ w = 1/2, j = 2/3 ʠ Y = 3/4 
ʦʧʨʝʜʝʣʷ ʯʘʩʪʠ ʩ ʜʲʣʞʠʥʠ ʩʲʦʪʚʝʪʥʦ 18 cm, 24 cm, 27 cm (ʬʠʛ. 3). ʅʦ ʪʦʥʦʚʝ, 
ʢʦʠʪʦ ʠʟʜʘʚʘʪ ʨʘʚʥʠ ʯʘʩʪʠ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʩʪʨʫʥʠ, ʥʝ ʩʲʚʧʘʜʘʪ. ʅʘʨʝʜʝʥʠ ʧʦ 
ʚʠʩʦʯʠʥʘ ʚʲʨʭʫ ʦʪʜʝʣʥʠʪʝ ʩʪʨʫʥʠ, ʪʦʥʦʚʝʪʝ ʥʘ ʦʨʬʝʝʚʠʷ ʩʪʨʦʡ ʩʘ ʩʲʦʪʚʝʪʥʦ: 

 

g:  g  (ʩʦʣ); c1 (ʜʦ1); d1 (ʨʝ1); g1(ʩʦʣ1); 

d1: d1(ʨʝ1) ; g1 (ʩʦʣ1); a1 (ʣʘ1);d2 (ʨʝ2); 

a1: a1(ʣʘ1) ; d2 (ʨʝ2); e2 (ʤʠ2); a2 (ʣʘ2); 

e2: e2 (ʤʠ2); a2 (ʣʘ2); h2 (ʩʠ2); e3 (ʤʠ3). 

ɺʲʧʨʝʢʠ ʨʘʟʣʠʯʥʠʷ ʩʠ ʪʦʥʦʚ ʩʲʩʪʘʚ ʚʲʟʧʨʦʠʟʚʝʜʝʥʠʷʪ ʚ ʯʝʪʠʨʠ ʚʘʨʠʘʥʪʘ 
ʦʨʬʝʝʚ ʩʪʨʦʡ ʧʦʨʘʞʜʘ ʝʜʥʦ ʠ ʩʲʱʦ ʫʩʝʱʘʥʝ ʠ ʪʦ ʠʤʘ ʦʙʝʢʪʠʚʥʘ ʦʩʥʦʚʘ. 

ɺʩʠʯʢʠ ʠʥʪʝʨʚʘʣʠ, ʢʦʠʪʦ ʦʙʨʘʟʫʚʘʪ ʧʦʤʝʞʜʫ ʩʠ ʦʨʬʝʝʚʠʪʝ ʪʦʥʦʚʝ, ʩʝ 

ʦʧʨʝʜʝʣʷʪ ʩ ʘʢʫʩʪʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʦʪ ʪʠʧʘ 
1+n

n  (  n = 1, 2, 3 ʠ 8): 

1/2 = ( T; TI ) = (L ; 1/2 L);  

2/3 = ( T; D ) = ( S; TI ) = (L; 2/3L) = (3/4L; 1/2L ); 

3/4 = ( T; S ) = ( D; TI ) = (L ; 3/4 L) = (2/3L; 1/2L );  

8/9 = ( S; D ) = (3/4L; 2/3L). 
 

ɺ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʩʪʦʣʝʪʠʷ ʜʨʝʚʥʠʪʝ ʛʲʨʮʠ ʠʟʧʦʣʟʚʘʪ ʯʠʩʣʦʚʠʪʝ 
ʦʪʥʦʰʝʥʠʷ, ʟʘʜʘʜʝʥʠ ʩ ʦʨʬʝʝʚʠʷ ʩʪʨʦʡ, ʟʘ ʜʘ ʛʦ ʦʙʦʛʘʪʷʚʘʪ ʩ ʜʦʧʲʣʥʠʪʝʣʥʠ 
ʪʦʥʦʚʝ, ʛʘʨʘʥʪʠʨʘʡʢʠ ʩʲʟʚʫʯʥʦʩʪʪʘ ʠʤ. ʊʘʢʘ ʩʝ ʩʲʟʜʘʚʘ ʤʫʟʠʢʘʣʥʘʪʘ ʛʘʤʘ ʢʘʪʦ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʦʩʝʤ ʪʦʥʘ, ʠʟʙʨʘʥʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠ ʧʦʢʘʟʘʪʝʣʠ 
(ʂʘʨʘʠʚʘʥʦʚʘ 2009: 104). 

ɻʘʤʘʪʘ ʠ ʩʲʟʚʫʯʥʦʩʪʪʘ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʚ ʥʝʷ ʠʥʪʝʨʚʘʣʠ ʤʝʞʜʫ ʪʦʥʦʚʝʪʝ  ʩʘ 
ʚ ʦʩʥʦʚʘ ʥʘ ʧʲʣʥʦʮʝʥʥʘʪʘ ʤʫʟʠʢʘʣʥʘ ʛʨʘʤʦʪʥʦʩʪ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʩʲʱʥʦʩʪ 
ʥʘ ʠʥʪʦʥʘʮʠʦʥʥʠʪʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʤʫʟʠʢʘʪʘ ʧʨʘʚʠ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʩʲʯʝʪʘʚʘ 
ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ ʪʘʢʘʚʘ ʛʨʘʤʦʪʥʦʩʪ ʩ ʦʚʣʘʜʷʚʘʥʝʪʦ ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʫʯʝʙʥʠ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʘʜʘʯʠ. 

3. ʇʪʞʥʪʫʞʨʞʦʦʙ ʝʡʙʫʧʦʡʰʦʙ ʜʙʥʙ. 

ʊʦʥʦʚʝʪʝ ʚ ʛʘʤʘʪʘ ʩʘ ʥʘʨʝʜʝʥʠ ʧʦ ʚʠʩʦʯʠʥʘ ʠ ʧʦʨʝʜʥʠʪʝ ʠʤ ʥʦʤʝʨʘ ʩʝ 
ʥʘʟʦʚʘʚʘʪ ʩʪʝʧʝʥʠ. ʂʦʛʘʪʦ ʩʨʝʜ ʪʦʥʦʚʠʪʝ ʚʠʩʦʯʠʥʠ ʥʘ ʦʩʝʤʪʝ ʩʪʝʧʝʥʠ ʥʷʤʘ 
ʧʦʚʠʰʝʥʠ (ʩ ʜʠʝʟ) ʠʣʠ ʧʦʥʠʞʝʥʠ (ʩ ʙʝʤʦʣ) ʪʦʥʦʚʘʪʘ ʨʝʜʠʮʘ ʦʧʨʝʜʝʣʷ 
ʦʩʝʤʩʪʝʧʝʥʥʘ ʜʠʘʪʦʥʠʯʥʘ ʛʘʤʘ. 

ɿʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʜʠʘʪʦʥʠʯʥʘʪʘ ʛʘʤʘ ʩʘ ʧʦʜʭʦʜʷʱʠ ʯʠʩʣʦʚʠʪʝ ʦʪʥʦʰʝʥʠʷ, ʩ 
ʢʦʠʪʦ ʩʝ ʟʘʜʘʚʘʪ ʪʦʥʦʚʝʪʝ ʦʪ ʥʘʪʫʨʘʣʥʠʷ ʤʫʟʠʢʘʣʝʥ ʩʪʨʦʡ (ɹʳʩʪʨʳʡ 2001:260). 
ɺ ʢʘʯʝʩʪʚʦʪʦ ʩʠ ʥʘ ʦʧʝʨʘʪʦʨʠ ʟʘ ʫʤʥʦʞʝʥʠʝ ʪʝʟʠ ʦʪʥʦʰʝʥʠʷ ʚʲʚʝʞʜʘʪ 
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ʦʩʝʤʩʪʝʧʝʥʥʘʪʘ ʜʠʘʪʦʥʠʯʥʘ ʛʘʤʘ ʢʘʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʪʦʥʦʚʠ ʚʠʩʦʯʠʥʠ 
ʠ ʩʲʦʪʚʝʪʩʪʚʘʱʠʪʝ ʠʤ ʩʪʝʧʝʥʠ (ʬʠʛ. 4). 

 

 
 

ʌʠʛ. 4. ʅʘʪʫʨʘʣʥʘ ʜʠʘʪʦʥʠʯʥʘ ʛʘʤʘ, ʟʘʜʘʜʝʥʘ ʩ ʯʠʩʣʦʚʠ ʦʪʥʦʰʝʥʠʷ. 
 

ʇʨʠʝʪʦ ʝ ʚʠʜʦʚʝʪʝ ʠʥʪʝʨʚʘʣʠ ʚ ʛʘʤʘʪʘ ʠ ʪʝʭʥʠʪʝ ʘʢʫʩʪʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʜʘ 
ʩʝ ʚʲʚʝʞʜʘʪ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʨʝʜʝʥʠʪʝ ʜʚʦʡʢʠ, ʦʙʨʘʟʫʚʘʥʠ ʦʪ ʧʲʨʚʘ ʠ ʥʷʢʦʷ ʦʪ 
ʦʩʪʘʥʘʣʠʪʝ ʩʪʝʧʝʥʠ: ʩʝʢʫʥʜʘ ï (I;II) = 8/9; ʪʝʨʮʘ ï (I;III) = 4/5; ʢʚʘʨʪʘ ï (I;IV) = 
3/4; ʢʚʠʥʪʘ ï (I;V) = 2/3; ʩʝʢʩʪʘ ï (I;VI) = 3/5; ʩʝʧʪʠʤʘ ï (I;VII) = 8/15; ʦʢʪʘʚʘ ï 
(I;VIII) = 1/2. ʇʦ ʘʢʫʩʪʠʯʥʘʪʘ ʩʠ ʩʪʦʡʥʦʩʪ ʚʩʝʢʠ ʦʪ ʪʝʟʠ ʠʥʪʝʨʚʘʣʠ ʤʦʞʝ ʜʘ ʩʝ 
ʧʦʩʪʨʦʠ ʦʪ ʧʨʦʠʟʚʦʣʝʥ ʪʦʥ. 

ʏʠʩʣʦʚʠʪʝ ʦʪʥʦʰʝʥʠʷ, ʧʦʨʘʞʜʘʱʠ ʪʦʥʦʚʝʪʝ, ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ 
ʦʧʨʝʜʝʣʷʪ ʩ ʘʢʫʩʪʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʚʩʠʯʢʠ ʩʝʢʫʥʜʠ ʚ ʛʘʤʘʪʘ, ʪ. ʝ. ʠʥʪʝʨʚʘʣʠʪʝ, 
ʦʙʨʘʟʫʚʘʥʠ ʤʝʞʜʫ ʩʲʩʝʜʥʠ ʩʪʝʧʝʥʠ (ʬʠʛ. 5). 

 

 
ʌʠʛ. 5. ʀʥʪʝʨʚʘʣʠ ʤʝʞʜʫ ʩʲʩʝʜʥʠ ʜʠʘʪʦʥʠʯʥʠ ʩʪʝʧʝʥʠ. 

 

ʉʪʘʚʘ ʷʩʥʦ, ʯʝ ʩʝʢʫʥʜʠʪʝ ʠʤʘʪ ʜʚʝ ʧʨʦʷʚʣʝʥʠʷ: ʛʦʣʷʤʘ (ɻ=8/9º9/10) ʠ 
ʤʘʣʢʘ (ʄ=15/16). ʋʩʪʘʥʦʚʝʥʦʪʦ ʨʝʜʫʚʘʥʝ ʥʘ ʛʦʣʝʤʠ ʠ ʤʘʣʢʠ ʩʝʢʫʥʜʠ ʦʧʨʝʜʝʣʷ 
ʣʠʥʝʡʥʘ ʩʪʨʫʢʪʫʨʘ, ʠʟʚʝʩʪʥʘ ʢʘʪʦ ʤʘʞʦʨʥʘ ʠ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ 
ʩʭʝʤʘʪʠʯʥʦ (ʬʠʛ. 6). ʄʘʞʦʨʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʝ ʩʲʱʥʦʩʪʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ 
ʚʲʚʝʜʝʥʘʪʘ ʜʠʘʪʦʥʠʯʥʘ ʛʘʤʘ. ɺʩʷʢʘ ʧʨʦʤʷʥʘ ʚ ʩʪʨʫʢʪʫʨʘʪʘ ʠʟʤʝʥʷ ʩʣʫʭʦʚʦʪʦ 
ʫʩʝʱʘʥʝ ʟʘ ʪʦʥʦʚʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ. (ʂʘʨʘʠʚʘʥʦʚʘ 2009: 101-109).   

 
ʌʠʛ.6. ʄʘʞʦʨʥʘ ʠʥʪʝʨʚʘʣʥʘ ʩʪʨʫʢʪʫʨʘ. 
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4. ʉʞʝʡʯʙ ʦʙ ʝʡʙʫʧʦʡʰʦʡʫʞ ʫʧʦʧʛʞ. 

ʂʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʜʠʘʪʦʥʠʯʥʘʪʘ ʛʘʤʘ ʩʝ ʨʘʟʧʨʦʩʪʠʨʘ ʚ ʯʝʩʪʦʪʥʠʷ ʦʙʭʚʘʪ ʥʘ 
ʯʦʚʝʰʢʠʷ ʩʣʫʭ ʩ ʦʢʪʘʚʦʚʠ ʭʦʜʦʚʝ, ʪ. ʝ. ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ 
ʠʥʪʝʨʚʘʣ ʦʢʪʘʚʘ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʜʝʡʩʪʚʠʝ ʥʘ 
ʦʧʝʨʘʪʦʨʠʪʝ: w=1/2 (ʚʲʟʭʦʜʷʱʘ ʦʢʪʘʚʘ) ʠʣʠ w-1=2 (ʥʠʟʭʦʜʷʱʘ ʦʢʪʘʚʘ) 

ʚʲʨʭʫ ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʪʦʥ ʥʘ ʛʘʤʘʪʘ (ʬʠʛ.7), ʪʷ ʩʝ ʧʨʝʥʘʩʷ ʚ ʜʚʝ ʧʦʩʦʢʠ ʢʘʪʦ 
ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʪʦʥʦʚʝ  ʠ ʢʘʪʦ ʤʘʞʦʨʥʘ ʠʥʪʝʨʚʘʣʦʚʘ ʩʪʨʫʢʪʫʨʘ.  

 
ʌʠʛ. 7. ʇʦʩʣʝʜʦʚʘʪʝʣʥʠ ʦʢʪʘʚʦʚʠ ʭʦʜʦʚʝ ʦʪ ʪʦʥ L. 

 

ʇʨʝʥʝʩʝʥʠʪʝ ʪʦʥʦʚʝ ʩʝ ʚʲʚʝʞʜʘʪ ʩ ʥʦʚʠ ʯʠʩʣʦʚʠ ʦʪʥʦʰʝʥʠʷ, ʢʘʪʦ ʟʘʧʘʟʚʘʪ 
ʠʟʭʦʜʥʠʪʝ ʪʦʥʦʚʠ ʥʘʟʚʘʥʠʷ ʠ ʦʙʨʘʟʫʚʘʪ ʜʠʘʪʦʥʠʯʥʘ ʪʦʥʦʚʘ ʨʝʜʠʮʘ. (ʬʠʛ. 8). 

 
ʌʠʛ. 8. ʊʦʥʦʚʠ ʥʘʟʚʘʥʠʷ ʥʘ ʜʠʘʪʦʥʠʯʥʠʪʝ ʩʪʝʧʝʥʠ. 

 

ʏʝʩʪʦʪʥʠʷʪ ʝʪʘʣʦʥ ʟʘ ʚʠʩʦʯʠʥʘ 440 Hz (ʣʘ ʦʪ ʧʲʨʚʘ ʦʢʪʘʚʘ) ʬʠʢʩʠʨʘ 
ʟʚʫʯʝʥʝʪʦ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʦʪ ʮʷʣʘʪʘ ʨʝʜʠʮʘ ʠ ʫʩʪʘʥʦʚʷʚʘ ʙʘʟʦʚʦʪʦ 
ʩʲʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʦʥʦʚʠ ʥʘʟʚʘʥʠʷ ʠ ʜʠʘʪʦʥʠʯʥʠʪʝ ʩʪʝʧʝʥʠ. ɺ 
ʧʦʣʫʯʝʥʘʪʘ ʪʦʥʦʚʘ ʨʝʜʠʮʘ ʩʝ ʦʙʨʘʟʫʚʘ ʚʝʨʠʛʘ ʦʪ ʤʘʞʦʨʥʠ ʛʘʤʠ, ʢʦʠʪʦ 
ʟʘʧʦʯʚʘʪ ʦʪ ʪʦʥʘ Ăʩñ (ʜʦ) ʠ ʩʘ ʧʦʜʯʠʥʝʥʠ ʥʘ ʫʩʣʦʚʠʷʪʘ: 

¶ ʇʦʩʣʝʜʥʠʷʪ ʪʦʥ (VIII ʩʪ.) ʥʘ ʝʜʥʘʪʘ ʝ ʧʲʨʚʠ (Iʩʪ.) ʟʘ ʩʣʝʜʚʘʱʘʪʘ;  

¶ ʅʘ ʩʪʝʧʝʥʠ ʩ ʝʜʠʥ ʠ ʩʲʱʠ ʧʦʨʝʜʝʥ ʥʦʤʝʨ ʩʲʦʪʚʝʪʩʪʚʘʪ ʝʜʥʦʠʤʝʥʥʠ 
ʪʦʥʦʚʝ, ʨʘʟʧʦʣʦʞʝʥʠ ʧʨʝʟ ʩʝʜʝʤ ʧʦʟʠʮʠʠ. 

ʉ ʧʨʦʤʷʥʘ ʚ ʧʦʟʠʮʠʷʪʘ ʥʘ ʧʲʨʚʘʪʘ ʩʪʝʧʝʥ ʩʝ ʦʙʨʘʟʫʚʘ ʦʪʥʦʚʦ ʚʝʨʠʛʘ ʦʪ 
ʛʘʤʠ, ʥʦ ʚ ʥʝʷ ʛʦʣʝʤʠ ʠ ʤʘʣʢʠ ʩʝʢʫʥʜʠ ʩʝ ʨʝʜʫʚʘʪ ʧʦ ʜʨʫʛ ʥʘʯʠʥ. ɺʲʟʤʦʞʥʠʪʝ 
ʨʘʟʣʠʯʥʠ ʧʦʟʠʮʠʠ ʥʘ ʧʲʨʚʘʪʘ ʩʪʝʧʝʥ ʦʧʨʝʜʝʣʷʪ ʩ ʣʠʥʝʡʥʠ ʩʪʨʫʢʪʫʨʠ ʦʪ 
ʩʝʢʫʥʜʠ ʩʝʜʝʤ ʚʝʨʠʛʠ ʦʪ ʛʘʤʠ, ʯʠʝʪʦ ʟʚʫʯʝʥʝ ʚʲʟʧʨʦʠʟʚʝʞʜʘ ʪʘʢʘ ʥʘʨʝʯʝʥʠʪʝ 
ʩʪʘʨʠ ʣʘʜʦʚʝ (ʬʠʛ. 9). 

 
ʌʠʛ. 9. ɼʠʘʪʦʥʠʯʥʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʩʪʘʨʠʪʝ ʣʘʜʦʚʝ. 
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ɺ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʝʚʨʦʧʝʡʩʢʘʪʘ ʤʫʟʠʢʘ ʩʝ ʫʪʚʲʨʞʜʘʚʘʪ ʜʚʝ ʦʪ ʪʝʟʠ ʩʪʨʫʢʪʫʨʠ 
ï ʤʘʞʦʨʥʘ (I ʩʪ. = ʪʦʥ Ăʩñ) ʠ ʤʠʥʦʨʥʘ (I ʩʪ.= ʪʦʥ Ăʘñ) (ʌʠʛ. 10).  

 
ʌʠʛ. 10. ʀʥʪʝʨʚʘʣʥʠ ʩʪʨʫʢʪʫʨʠ (ʤʘʞʦʨʥʘ ʠ ʤʠʥʦʨʥʘ) ʚ ʪʦʥʦʚʘʪʘ ʨʝʜʠʮʘ. 

 

ʇʨʠʣʦʞʝʥʠʷʪ ʤʦʜʝʣʝʥ ʧʦʜʭʦʜ ʫʩʪʘʥʦʚʷʚʘ ʢʦʣʠʯʝʩʪʚʝʥʠ ʠ ʥʘʨʝʜʙʝʥʠ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʜʠʘʪʦʥʠʯʥʘʪʘ ʪʦʥʦʚʘ ʨʝʜʠʮʘ, ʢʦʠʪʦ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ 
ʚʲʚʝʜʘʪ ʯʠʩʣʦʚʠ ʬʫʥʢʮʠʠ ʠ ʩ ʪʷʭ ʜʘ ʩʝ ʠʟʫʯʘʚʘʪ ʦʩʥʦʚʥʠ ʢʘʪʝʛʦʨʠʠ ʚ ʤʫʟʠʢʘʪʘ 
ï ʠʥʪʝʨʚʘʣʠ, ʣʘʜʦʚʠ ʩʪʨʫʢʪʫʨʠ, ʬʫʥʢʮʠʠ ʥʘ ʜʠʘʪʦʥʠʯʥʠʪʝ ʩʪʝʧʝʥʠ, ʢʚʠʥʪʦʚʦ-
ʢʚʘʨʪʦʚ ʢʨʲʛ ʥʘ ʪʦʥʘʣʥʦʩʪʠʪʝ ... (ʂʘʨʘʠʚʘʥʦʚʘ 2013 ʘ: 95-104; 2013 ʙ: 57). 

5. ʀʦʙʰʞʦʡʞ ʦʙ ʪʡʥʚʡʧʠʙʫʙ ʥʙʫʞʥʙʫʡʣʙ ð ʥʬʠʡʣʙ. 

ɼʦʩʪʲʧʥʦʩʪʪʘ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʠʪʝ ʚ ʤʫʟʠʢʘʪʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʧʲʣʥʦʮʝʥʥʘ 
ʤʫʟʠʢʘʣʥʘ ʛʨʘʤʦʪʥʦʩʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʩʣʫʭʘ ʠ ʟʘ ʧʨʝʥʦʩ ʥʘ 
ʧʨʠʜʦʙʠʪʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʜʨʫʛʠ ʧʦʟʥʘʚʘʪʝʣʥʠ ʦʙʣʘʩʪʠ. 

ɽʜʠʥ ʧʨʠʤʝʨ ʚ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ ʝ ʠʥʪʝʛʨʘʮʠʷʪʘ ʤʝʞʜʫ ʤʫʟʠʢʘ ʠ 
ʠʟʦʙʨʘʟʠʪʝʣʥʠ ʠʟʢʫʩʪʚʘ, ʧʦʩʪʠʛʥʘʪʘ ʩ ʚʛʨʘʞʜʘʥʝ ʥʘ ʠʥʪʝʛʨʠʨʘʥʠ ʤʦʜʫʣʠ ʚ 
ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʧʨʦʛʨʘʤʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʦ ʫʯʠʣʠʱʝ ʟʘ 
ʭʫʜʦʞʥʠʮʠ (ʉʍʋʀʀ Ăʎ. ʃʘʚʨʝʥʦʚñ, ʛʨ. ʇʣʦʚʜʠʚ). 

ɺʲʧʨʝʢʠ Ăʭʣʘʜʥʦʪʦñ ʩʠ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʤʘʪʝʤʘʪʠʢʘʪʘ, ʙʲʜʝʱʠʪʝ ʭʫʜʦʞʥʠʮʠ 
ʥʝ ʧʝʩʪʷʪ ʩʠʣʠ, ʟʘ ʜʘ ʠʟʫʯʘʪ ʘʙʩʪʨʘʢʪʥʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣʠ, ʩ ʢʦʠʪʦ ʜʘ 
ʦʧʦʟʥʘʷʪ ʦʩʥʦʚʦʧʦʣʘʛʘʱʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʠʟʦʙʨʘʟʠʪʝʣʥʦʪʦ ʠʟʢʫʩʪʚʦ ʠʣʠ ʚ 
ʤʫʟʠʢʘʪʘ. ʊʘʢʘ ʤʫʟʠʢʘʣʥʘʪʘ ʛʨʘʤʦʪʥʦʩʪ ʩʝ ʚʧʣʠʪʘ ʧʦ ʝʩʪʝʩʪʚʝʥ ʥʘʯʠʥ ʚ ʦʙʱʘʪʘ 
ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʭʫʜʦʞʥʠʢʘ. 

ʆʱʝ ʚ ʩʝʜʤʠ ʢʣʘʩ ʫʯʝʥʠʮʠʪʝ ʦʚʣʘʜʷʚʘʪ ʫʨʘʚʥʝʥʠʷ ʦʪ ʪʠʧʘ: 

 

F (x;y) = { }U
Zn

bnTxaynTxFyx R
Í

¢-¢-=-Í ;0);(/);(
2

 . 

ʉ ʫʩʣʦʞʥʷʚʘʥʝ ʥʘ ʠʟʫʯʘʚʘʥʠʷ ʧʦ ʧʨʦʛʨʘʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʘʧʘʨʘʪ ʪʝʟʠ 
ʫʨʘʚʥʝʥʠʷ ʩʪʘʚʘʪ ʩʨʝʜʩʪʚʦ (ɹʳʩʪʨʳʡ 2001:289-293) ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 
ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠ ʭʫʜʦʞʝʩʪʚʝʥʦ-ʪʚʦʨʯʝʩʢʠ ʟʘʜʘʯʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘʪʘ 
ʧʦʜʛʦʪʦʚʢʘ. 

ɺ ʪʘʢʲʚ ʧʣʘʥ ʩʝ ʨʝʘʣʠʟʠʨʘ ʠʥʪʝʛʨʘʪʠʚʥʦ ʠʟʫʯʘʚʘʥʝ ʚ ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ 
(ʠʩʪʦʨʠʯʝʩʢʠ, ʪʝʦʣʦʛʠʯʝʥ, ʪʝʭʥʦʣʦʛʠʯʝʥ) ʥʘ ʣʠʥʝʡʥʠ ʦʨʥʘʤʝʥʪʠ. ɿʘ ʮʝʣʪʘ 
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ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʦʪ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʥʘʭʦʜʢʠ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ 
ʩʲʦʪʚʝʪʥʘʪʘ ʠʩʪʦʨʠʯʝʩʢʘʪʘ ʝʧʦʭʘ. ʇʨʝʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʩʪʦʨʠʯʝʩʢʘ ʨʠʩʫʥʢʘ 
(ʬʠʛ. 11, ʘ) ʩʝ ʩʲʯʝʪʘʚʘ ʩ ʠʟʫʯʘʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʢʫʣʪʫʨʥʠ ʧʣʘʩʪʦʚʝ, ʢʦʠʪʦ 
ʩʚʲʨʟʚʘʪ ʭʘʨʘʢʪʝʨʥʠʪʝ ʟʘ ʚʨʝʤʝʪʦ ʨʠʪʫʘʣʠ ʩ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʣʠʥʝʝʥ 
ʦʨʥʘʤʝʥʪ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʥʝʛʦʚʠʷ ʦʙʨʘʟ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦ 
ʤʦʜʝʣʠʨʘʥʝ. ʋʯʝʥʠʮʠʪʝ ʩʲʩʪʘʚʷʪ ʫʨʘʚʥʝʥʠʝ (ʬʠʛ. 11, ʙ), ʧʦ ʥʝʛʦ ʯʝʨʪʘʷʪ 
ʛʨʘʬʠʢʘ (ʬʠʛ. 11, ʚ) ʠ ʨʠʩʫʚʘʪ ʣʠʥʝʡʥʠʷ ʦʨʥʘʤʝʥʪ (ʬʠʛ. 11, ʛ), ʢʘʪʦ ʤʦʜʝʣʠʨʘʪ 
ʮʚʝʪʦʚʠʪʝ ʨʝʰʝʥʠʷ ʩ ʬʫʥʢʮʠʷʪʘ ʜʨʦʙʥʘ ʯʘʩʪ ʥʘ ʯʠʩʣʦ. 

 

 
             ʘ)                                                                           ʙ) 

 

                                               

 

               ʚ)                                                           ʛ) 

 

ʌʠʛ. 11. ɽʪʘʧʠ ʚ ʠʥʪʝʛʨʘʪʠʚʥʦʪʦ ʠʟʫʯʘʚʘʥʝ ʥʘ ʣʠʥʝʝʥ ʦʨʥʘʤʝʥʪ. 

 

ɺ ʧʨʦʮʝʩʘ ʥʘ ʤʦʜʝʣʠʨʘʥʝʪʦ ʩʝ ʨʘʟʢʨʠʚʘʪ ʥʝʧʦʟʥʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 
ʦʨʥʘʤʝʥʪʠʪʝ ï ʯʠʩʣʦʚʠʪʝ ʦʪʥʦʰʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʠʤ ʦʧʨʝʜʝʣʷʪ ʢʦʥʢʨʝʪʥʠ 
ʤʫʟʠʢʘʣʥʠ ʠʥʪʝʨʚʘʣʠ ʦʪ ʥʘʪʫʨʘʣʥʠʷ ʩʪʨʦʡ. ʇʨʝʜʥʘʤʝʨʝʥʦ ʠʣʠ ʥʝ, ʚʢʣʶʯʚʘʥʝʪʦ 
ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʤʫʟʠʢʘʣʥʠ ʠʥʪʝʨʚʘʣʠ ʚ ʜʨʝʚʥʘʪʘ ʨʠʪʫʘʣʥʘ ʦʙʨʘʟʥʦʩʪ ʙʫʜʠ 
ʩʪʨʝʤʝʞ ʢʲʤ ʧʦʟʥʘʥʠʝ ʠ ʟʘʜʘʚʘ ʤʦʜʝʣ ʟʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʩʲʟʚʫʯʥʦʩʪʪʘ ʤʝʞʜʫ 
ʪʦʥʦʚʝʪʝ ʧʦʩʨʝʜʩʪʚʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʘʚʠʩʠʤʦʩʪʠ. 

ʇʦʜʦʙʥʘ ʠʜʝʷ ʦʙʦʛʘʪʷʚʘ ʠʟʨʘʟʥʠʪʝ ʩʨʝʜʩʪʚʘ ʥʘ ʙʲʜʝʱʠʪʝ ʭʫʜʦʞʥʠʮʠ ʠ 
ʧʨʦʚʦʢʠʨʘ ʬʘʥʪʘʟʠʷʪʘ ʠʤ. ʂʘʪʦ ʠʟʧʦʣʟʚʘʪ Ăʤʫʟʠʢʘʣʥʠñ ʦʪʥʦʰʝʥʠʷ ʩ ʨʘʟʣʠʯʥʘ 
ʩʪʝʧʝʥ ʥʘ ʢʦʥʩʦʥʘʥʪʥʦʩʪ, ʪʝ ʢʦʤʧʦʟʠʨʘʪ ʩʚʦʠ ʣʠʥʝʡʥʠ ʦʨʥʘʤʝʥʪʠ (ʬʠʛ. 12) ʠ ʛʠ 
ʤʦʜʝʣʠʨʘʪ ʩ ʠʟʫʯʘʚʘʥʠʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʬʫʥʢʮʠʠ: ʫ = ʘʭ+ʚ (ʬʠʛ.12, ʘ); ʫ = ʘʭ2  
(ʬʠʛ.12,ʙ);   ʫ = sin(x) (ʬʠʛ.12, ʚ). 
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ʘ)    ;               ;    
 

ʙ)         ;         ;        
 

ʚ)   ;                    . 
 

ʌʠʛ. 12. ʃʠʥʝʡʥʠ ʦʨʥʘʤʝʥʪʠ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʦʩʥʦʚʘ, ʩ ʚʣʦʞʝʥʠ ʚ ʥʝʷ ʤʫʟʠʢʘʣʥʠ 
ʠʥʪʝʨʚʘʣʠ. 

ʇʨʠʣʘʛʘʥʦ ʩʠʩʪʝʤʘʪʠʯʥʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠ 
ʦʙʨʘʟʮʠ ʧʦʢʘʟʚʘ, ʯʝ ʘʢʫʩʪʠʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʦʢʪʘʚʘ, ʢʚʠʥʪʘ, ʢʚʘʨʪʘ, ʩʝʢʫʥʜʘ... 
ʧʨʝʦʙʣʘʜʘʚʘʪ ʚ ʨʠʪʫʘʣʥʠʪʝ ʦʨʥʘʤʝʥʪʠ ʥʘ ʄʝʩʦʧʦʪʘʤʠʷ, ɼʨʝʚʝʥ ɽʛʠʧʝʪ, 
ɼʨʝʚʥʘ ɻʲʨʮʠʷ. ʅʦ ʪʝ ʩʘ ʟʘʩʪʲʧʝʥʠ ʠ ʚ ʙʲʣʛʘʨʩʢʘʪʘ ʚʲʟʨʦʞʜʝʥʩʢʘ ʘʨʭʠʪʝʢʪʫʨʘ. 

ʉʧʦʨʝʜ ʚʲʟʨʦʞʜʝʥʩʢʠʷ ʩʪʨʦʠʪʝʣʝʥ ʢʘʥʦʥ ʨʝʣʘʮʠʷʪʘ Ăʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪñ 
ʩʝ ʢʦʥʩʪʨʫʠʨʘ ʩ Ăʝʛʠʧʝʪʩʢʠ ʪʨʠʲʛʲʣʥʠʢ ñ (ʨʠʩ. 13, ʘ), ʪ. ʝ. ʪʨʠʲʛʲʣʥʠʢ, ʯʠʠʪʦ 
ʩʪʨʘʥʠ ʦʙʨʘʟʫʚʘʪ ʥʘʪʫʨʘʣʥʠʪʝ ʠʥʪʝʨʚʘʣʠ: ʢʚʘʨʪʘ (ɸʉ/ʉɺ = 3/4), ʪʝʨʮʘ (ʉɺ/ɸɺ = 
4/5) ʠ ʩʝʢʩʪʘ (ɸʉ/ɸɺ = 3/5). 

              
ʘ) ɽʛʠʧʝʪʩʢʠ ʪʨʠʲʛʲʣʥʠʢ;  ʙ) ʆʚʘʣʥʘ ʬʦʨʤʘ, ʤʦʜʝʣʠʨʘʥʘ 

 ʚ ʢʚʠʥʪʦʚʦ ʦʪʥʦʰʝʥʠʝ 

ʌʠʛ. 13. Ă ʄʫʟʠʢʘʣʥʠñ ʦʪʥʦʰʝʥʠʷ ʚ ʛʝʦʤʝʪʨʠʯʥʠ ʬʦʨʤʠ.  
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ʅʦ ʘʢʫʩʪʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʦʪ ʥʘʪʫʨʘʣʥʠʷ ʤʫʟʠʢʘʣʝʥ ʩʪʨʦʡ ʩʝ ʦʪʢʨʠʚʘʪ ʠ ʚ 
ʨʘʟʣʠʯʥʠʪʝ ʘʨʭʠʪʝʢʪʫʨʥʠ ʝʣʝʤʝʥʪʠ, ʦʧʨʝʜʝʣʷʱʠ ʦʙʣʠʢʘ ʥʘ ʩʛʨʘʜʠʪʝ. ʉʨʝʜ 
ʤʥʦʛʦʙʨʦʡʥʠʪʝ ʧʨʠʤʝʨʠ ʟʘ Ăʤʫʟʠʢʘʣʥʦʩʪñ ʥʘ ʝʩʪʝʪʠʯʝʩʢʦʪʦ ʨʝʰʝʥʠʝ ʝ 
ʨʝʟʙʦʚʘʥʠʷʪ ʦʚʘʣ ʚʲʨʭʫ ʪʘʚʘʥʘ ʥʘ ʮʝʥʪʨʘʣʥʦʪʦ ʧʦʤʝʱʝʥʠʝ ʚ ʝʪʥʦʛʨʘʬʩʢʠʷ 
ʤʫʟʝʡ ï ʇʣʦʚʜʠʚ. ʀʟʙʨʘʥʘʪʘ ʦʪ ʚʲʟʨʦʞʜʝʥʩʢʠʷ ʤʘʡʩʪʦʨ ʬʦʨʤʘ ʥʘ ʦʚʘʣʘ, 
ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ Ăʢʚʠʥʪʦʚʦñ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʦʩʠ: ɺ1ɺ2 / ɸ1ɸ2 = 2/3 (ʨʠʩ. 
13, ʙ). 

;          ; 

;                      . 

ʌʠʛ. 14. ʍʫʜʦʞʝʩʪʚʝʥʠ ʢʦʤʧʦʟʠʮʠʠ ʦʪ ʦʚʘʣʠ, ʤʦʜʝʣʠʨʘʥʠ ʩ Ăʤʫʟʠʢʘʣʥʠñ ʦʪʥʦʰʝʥʠʷ. 

ʉ ʧʨʦʤʷʥʘ ʚ Ăʩʲʟʚʫʯʥʦʩʪʪʘñ ʥʘ ʦʩʠʪʝ ʩʝ ʠʟʤʝʥʷ ʬʦʨʤʘʪʘ ʥʘ ʦʚʘʣʘ. 
ʀʟʨʘʟʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʪʝʟʠ ʚʨʲʟʢʠ ʠʥʪʨʠʛʫʚʘʪ ʙʲʜʝʱʠʪʝ ʭʫʜʦʞʥʠʮʠ ʠ ʛʠ 
ʧʦʜʪʠʢʚʘ ʢʲʤ ʝʩʪʝʪʠʯʝʩʢʠ ʪʲʨʩʝʥʠʷ. ʋʯʝʥʠʮʠʪʝ ʧʦʜʙʠʨʘʪ ʧʦʜʭʦʜʷʱʦ Ăʟʚʫʯʘʱʠñ 
ʦʚʘʣʠ, ʩ ʪʷʭ ʤʦʜʝʣʠʨʘʪ ʭʫʜʦʞʝʩʪʚʝʥʠ ʢʦʤʧʦʟʠʮʠʠ (ʬʠʛ. 14). 

ʇʨʝʜʩʪʘʚʝʥʦʪʦ ʪʫʢ ʚʟʘʠʤʥʦ ʧʨʦʥʠʢʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʦʙʣʘʩʪʠʪʝ 
ʤʘʪʝʤʘʪʠʢʘ, ʤʫʟʠʢʘ ʠ ʠʟʦʙʨʘʟʠʪʝʣʥʦ ʠʟʢʫʩʪʚʦ ʝ ʝʣʝʤʝʥʪ ʦʪ ʧʦ-h ʠʨʦʢʘ 
ʠʥʪʝʛʨʘʮʠʷ, ʢʦʷʪʦ ʚʢʣʶʯʚʘ ʠ ʜʨʫʛʠ ʫʯʝʙʥʠ ʧʨʝʜʤʝʪʠ (ʠʩʪʦʨʠʷ, ʣʠʪʝʨʘʪʫʨʘ, 
ʪʝʭʥʦʣʦʛʠʷ ʥʘ ʞʠʚʦʧʠʩʪʘ...). ʆʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʪʘʢʘʚʘ ʠʥʪʝʛʨʘʮʠʷ ʩʝ 
ʦʪʨʘʟʷʚʘ ʙʣʘʛʦʪʚʦʨʥʦ ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ. ʄʦʪʠʚʘʮʠʷʪʘ ʠʤ ʟʘ 
ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ ʚ ʠʥʪʝʛʨʠʨʘʥʠʪʝ ʦʙʣʘʩʪʠ, ʜʦʙʠʚʘ ʫʩʪʦʡʯʠʚʦʩʪ, ʢʨʲʛʲʪ ʦʪ 
ʠʥʪʝʨʝʩʠʪʝ ʠʤ ʩʝ ʨʘʟʰʠʨʷʚʘ, ʘ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʘʜʭʚʲʨʣʷʪ ʥʠʚʘʪʘ, 
ʟʘʣʦʞʝʥʠ ʚ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʢʘʪʦ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʩʪʘʥʜʘʨʪʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʷʪ ʟʘʨʷʜ ʥʘ ʚʠʩʦʢʦʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʤʫʟʠʢʘʣʥʘ ʤʘʪʝʨʠʷ ʝ ʚ 
ʩʲʩʪʦʷʥʠʝ ʜʘ ʛʝʥʝʨʠʨʘ ʥʝʡʥʠ ʧʨʦʝʢʮʠʠ ʚʲʚ ʚʩʷʢʘ ʧʦʟʥʘʚʘʪʝʣʥʘ ʦʙʣʘʩʪ, 
ʙʦʨʘʚʝʱʘ ʩ ʠʟʤʝʨʚʘʥʝ ʥʘ ʚʝʣʠʯʠʥʠ. ʀʥʪʝʛʨʘʪʠʚʝʥ ʧʦʜʭʦʜ ʩ ʧʦʜʦʙʥʠ ʧʨʦʝʢʮʠʠ 
ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʠ ʤʫʟʠʢʘʣʥʘʪʘ ʛʨʘʤʦʪʥʦʩʪ ʚ ʦʙʱʝʩʪʚʦʪʦ ʠ  
ʜʘ ʩʝ ʧʦʚʠʰʠ ʥʠʚʦʪʦ ʥʘ ʦʙʱʘʪʘ ʤʫʟʠʢʘʣʥʘ ʢʫʣʪʫʨʘ.  
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